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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo maTemaTuke s oOydaronuxcst 5—9 kimaccoB paspaboTaHa Ha
ocHoBe ®I'OC OOO. B mporpaMme 1Mo mMaTeMaTUKE YUYTEHBI UJIACH U TOJIOKEHUS
KoHnenmmu pa3Butust MaTeMaTHIeCKOTO oOpa3oBanus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTHKU SIBISIOTCA (PYyHIaMEHTAJIbHBIE CTPYKTYPHI HAIIETO
MUpa — MPOCTPAHCTBEHHbIE (DOPMBI U KOJTMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HETIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISL  pa3BUTHS HAay4YHbIX M TPUKIAJAHBIX uUaed). MaremMaTtuyeckue 3HaHUS
00ecIeynBalOT MOHUMAaHUE TTPUHIIUIIOB YCTPOUCTBA U UCIOJIb30BAHUSI COBPEMEHHOM
TEXHUKHU, BOCIPUSATHE W  HUHTEPHPETALMIO  COIMAIBHOW, HSKOHOMHUYECKOM,
HOJIUTUYECKON NMH(OPMALIUHY, JAIOT BO3MOKHOCTh BBIMOJIHATH PACUETHI U COCTABIISTD
AJITOPUTMBI, HAXOJUTH U MPUMEHATH (POPMYJIBI, BIAETh MPAKTHUESCKUMU TPUEMaMU
TeOMETPHUECKUX U3MEPEHHI U MMOCTPOCHU, YUTATh WH(OPMAIINIO, IPEACTABICHHYIO
B BUJE TaOIuWI, auarpaMM H TpadUKOB, )KUTh B YCJIOBHSX HEOMPENEIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIy4alHbIX COOBITUH.

N3ydenne mareMatuku GOpMUPYET y OOyUaAIOUIUXCSl MAaTEMAaTHUYECKUN CTUITh
MBIIUICHUS,  MPOSBISAIOMIMNACA B OMNPEACIEHHBIX  yYMCTBEHHBIX  HaBBIKaXx.
OOyuaroiuecs OCBaMBaIOT TaKUe MPUEMBI U METOJIbI MBIIUICHUS], KaK UHAYKIHS U
HneayKkuus, oOoOlIeHre M KOHKpEeTH3alus, aHallu3 W CHUHTE3, KiIaccuukauus U
cucTeMarusauus, abcTparupoBaHue U aHajiorus. OOBEKTbl MaTEMaTHYECKUX
YMO3aKJIIOUCHHU, TMpaBWJia MX KOHCTPYHMPOBAHMS  PACKPHIBAIOT  MEXaHU3M
JIOTUYECKUX TIOCTPOCHUHM, CHOCOOCTBYIOT BBIpaOOTKE yMeHUus (HOpMyIupoBaTh,
OOOCHOBBIBaTh W JOKa3blBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT JOTHMYECKOE
MBIILLUICHHE. Nzyuenue MaTeMaTHKU obecrieurnBaer (dopMupoBanue
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJICHUSI ¥ BOCIIUTAaHUE YMEHUH NeHCTBOBATH 1O
3aJJaHHBIM alITOPUTMaM, COBEPILICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B
IpoIECcCce pelIeHHs 3a7a9 — OCHOBOU y4eOHOI IeITeThHOCTH Ha YPOKaX MaTeMaTHUKU
— pa3BUBAIOTCS TBOPYECKAs M MPUKIIATHAS] CTOPOHBI MBIIIIICHHUS.

OOyuenue MareMaTtuke Aa€T BO3MOMKHOCTb pa3BUBaTh y OO0y4aroIIMUXCs
TOYHYIO, PAIlMOHAIbHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOupaTh Haubosee
HOJIXOJSIINE SI3BIKOBBIC, CUMBOJIMYECKUE, TpaduiecKkie CpeacTBa IJi BBIPAKEHUS
CYXJCHUI U HATJISAHOTO UX MPEICTaBICHMUS.

[Tpu u3ydyeHnn MaTeMaTUKH OCYUIECTBIIAETCS OOIlee 3HAKOMCTBO C METOJaMH
NO3HAHUS JCHCTBUTENBHOCTH, TMPEACTABICHUSAMU O TMpeIMeTe U MeToAax
MaTEeMaTHUKH, UX OTJIMYUUA OT METOJOB JPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK,
00 OCOOEHHOCTSIX MPUMEHEHHUSI MAaTEMATHUKH JIJIs PEIICHUS HAyYHBIX W MPUKIIATHBIX
3ajad.

[TproputeTHBIME LIETIMU 00yUYEHHS MaTeMaTKe B 5—9 kiaccax sSBISIOTCS:

dbopMUpOBaHHE LEHTPATHHBIX MAaTEMaTHUYECKUX MOHITHHA (YUCIIO, BEIMYUHA,
reoMeTpuieckas ¢urypa, rnepeMeHHasi, BEpOsITHOCTb, (PYHKIIHS), 00eCreunBaromux
NPEEeMCTBEHHOCTh WM MEpPCHEeKTUBHOCTh ~ MAaTeMaTU4YecKoro  oOpa3oBaHus
oOy4JaronmMxcs; MOABEACHUE OOYyYalolMXCs Ha JOCTYIHOM [IJIi HHUX YpPOBHE K
OCO3HAHWIO B3aMMOCBS3M MATEMAaTUKH M OKPYXKAIOIIEro MHUpa, IMOHWMaHUE
MaTeMaTUKd  KaKk  4acTH  OOmie  KyJbTYphl  YEJIOBEYECTBA;  pPAa3BUTHE
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WHTEJUICKTYalIbHBIX UM TBOPYECKUX CIIOCOOHOCTEH OO0ydYarommxcs, MO3HaBATEIHHOM
AKTUBHOCTH, HCCJICIOBATEIIbCKUX YMEHHUI, KPUTUYHOCTH MBIIUICHUS, UHTEpeca K
W3YYCHUIO MaTeMaTuku; ¢GopMupoBaHue (YHKIIMOHATHLHOM MaTeMaTHYeCKOU
rPaMOTHOCTH: YMEHHSI PAaClO3HABaTh TMPOSBICHUS MAaTEMAaTUYECKUX MOHSTHUM,
00BEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HECHHBIX CUTYAITUSAX U MIPU W3YUCHUHU
IPYTUX YYEOHBIX TIPEIMETOB, MPOSBICHHS 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh UX Ha S3BIKE MATEMATHKWA W CO37aBaTh MAaTEMaTUYECKHUE MOJICIIH,
MPUMEHITh OCBOCHHBI MaTEMaTHYECKUMW ammapar sl PElEHUs MPaKTHUKO-
OpPUEHTHUPOBAHHBIX  3a7a4y, WHTEPIPETHUPOBATH M  OLIEHUBATH  IIOJYYECHHBIC
pEe3yJIbTaTBHI.

OCHOBHBIE JIMHUM COJIEp’KaHMsS MPOrpaMMbl [0 MareMaTuKe B 5—9 kiaccax:
«Yucna u BeIYUCICHUS Y, «Anredpay («Alredpandeckue BhIPAKEHUN», «YPaBHEHHUS
U HepaBeHCTBa»), «DyHkuum», «I'eomerpus» («I'eomerpuueckue GUTYpPHl U HX
CBOMCTBay», «I3MepeHre reoMeTpuueCKUX BEJIMUNHY ), «BeposSTHOCTh U CTATUCTHKAY.
JlaHHbBIC JTMHUW Pa3BUBAIOTCS MapalIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHA OT JPYyrod, a B TECHOM KOHTAaKTe U
B3aMOJIEVICTBUU.

Conepxxanue mnporpaMmbl IO MAaTEMATHKE, PACHPENCIEHHOE IO TrojaM
oOy4eHHus, CTPYKTYPUPOBAaHO TaKUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIIMITHATBHBIM BOMpPOCaM 00ydYarouuecss oO0paiaiuch HEOJAHOKPATHO, YTOOBI
OBJQJICHUE MAaTEMAaTUYECKUMU TMOHATUSMH W  HaBbIKAMH  OCYILIECTBIISUIOCH
MOCJIEIOBATEIBLHO M MOCTYNATENbHO, C COOIOACHUEM TIPHUHITUIA TTPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIOYAJUCH B OOIIYIO CUCTEMY MaTeMaTHYECKHX IPEICTaBICHUN
OOyYarOIINXCS, paCIIUpss U yriyossis e€, 00pas3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wmaremaTuka SBIsieTCS 00s3aTEIbHBIM
y4eOHBIM MPEIMETOM Ha YpPOBHE OCHOBHOTO o0Imiero odopasoBanus. B 5-9 kmaccax
MaTeMaTHKa TPAJAWIIMOHHO U3y4aeTCs B paMKaX CIICIYIONINX y4eOHBIX KypCOB: B 5-6
Kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOUas
AJIIEMEHTBl CTATUCTUKU M Teopuu BeposTHocTer) u «I'eomerpusi». [Iporpammoit mo
MaTE€MaTUKEe BBOJMUTCS CaMOCTOSITENbHBbIA y4ueOHBIM Kypc «BeposTHOCT, H
CTATHUCTUKAY.

OO611ee Yucao 4acoB, pEKOMEHIOBAHHBIX JJISl U3yUCHHUSI MaTeMaTUKH (6a30BbIT
YPOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 0Opa3zoBanus, — 1020:

B 5 kimacce — 204 gaca (6 yacoB B HEZEINIO),

B 6 kiacce — 170 gacoB (5 4acoB B HEJIENIO),

B 7 knacce — 204 Jaca (6 4acoB B HEJIEIIO),

B 8 kiacce — 238 yaca (7 4acoB B HEJCIIO),

B 9 kiacce — 204 4daca (6 4acoB B HEJIEIIO).

[Ipu peanuzanuu mporpaMMbl UCIIOIB3YIOTCS CASAYIONTUE YUCOHUKHU:
1. Maremartuka: 5 kiacc: 0a30BbIii ypoBeHb: y4cOHMK: B 2uacTsax/ BuneHkun
H.4., )Koxos B.U., YecnokoB A.C., Anekcanapona JI.A., IlIBapudypa C.U. -
M.: N3narensctBO «lIpocBemenne»



. Matemaruka: 6 kmacc: 06a30BbI YpPOBEHb: yuyeOHHK: B 29acTax/ BusieHkuH
H.4., ’Koxos B.U., YecnokoB A.C., Anekcanapona JI.A., IlIsapudypa C.U. -
M.: U3pnarensctBO «lIpocsemenne»

. Maremaruka. AnrebOpa: 7  kiacc:  0a30BBId  ypOBEHb:  y4cOHHK/
MakapsiueB FO.H., Munatok H.I'., HemkoB K.M. u apyrue; mnox pen.
TensikoBckoro C.A. - M.: U3natensctBo «IIpocBenienue»

. Marematuka. AnrebOpa: 7 kimacc: 0a30BBIA  YPOBEHB:  y4EOHUWK/
MakaperueB FO.H., Mungiok H.I'., HemkoB K.MI. u npyrue; mnox pex.
Tenaxosckoro C.A. - M.: I3narenbcTBO «IIpocBenieHney

. Marematuka. Anrebpa: 8  kiacc: 0a30BBIM  YpOBEHb:  YYCOHUK/
MakaperueB FO.H., Munaiok H.I'., Hemko K.MI. u npyrue; mnox pex.
TensikoBckoro C.A. - M.: U3narenscTBO «IIpocBenienue»

. Marematuka. Anrebpa: 9  kimacc: 0a30BBIM  ypOBEHb:  YUCOHUK/
Makaperues FO.H., Mungiok H.I'., Hemko K.MI. u npyrue; mnox pen.
Tenskosckoro C.A. - M.: U3narenscTBo «lIpocBenienne»

. Maremartuka.l'eometpusi, 7-9-e kiacchl: 0a30BbIi YpPOBEHB: yYEOHUK/
Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue - M.: U3natenscTBO
«IIpocBemenue»

. Marematnka. BeposaTHOCTh U cTaTHCTHKA: 7-9-¢ Kiacchl: 0a30BBI YPOBCHB:
yueOHuK: B 2 yactsx/ Beicoukuit 1.P., Smenko U.B.; nox pex. Amenxo 1.B. -
M.: U3parensctBo «IIpocBemenue»



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

N3yueHne MaTeMaTUKH HAa YypOBHE OCHOBHOrO 00Imero oOpa3oBaHus
HANPaBIIEHO Ha JOCTHKEHHE OOYYaIONIUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX WU
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIBTaTOB OCBOCHUS YICOHOTO TpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHMS IPOrPaMMbl IO  MAaTEMAaTHKE
XapaKTEePHU3YIOTCS:

9) maTpMoTHYeCKOe BOCIIUTAHME:

IIPOSIBICHUEM MHTEpeca K MNPONUIOMY M HACTOAIIEMY POCCHUCKON
MaTeMaTUKH, [ICHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHHUSIM POCCUICKMX MAaTEeMaTHUKOB
M POCCHMCKOM MATEMAaTHYECKOW WIKOJIbI, K HCIOJb30BAHUIO ATHUX JIOCTHXKEHUU B
JIPYTUX HAayKaX U MPUKIAIHBIX chepax;

2) rpaskKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpaKJaHWHA M peau3allid €ro
npas,

MPEICTABICHUEM O MaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMUHBIX
CTPYKTYp, SBIEHUMW, MPOIEAYp TpakJaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OJTHYCCKHX TPOOJIEM, CBS3aHHBIX C
MNPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKdH, OCO3HAHHUEM BaXHOCTH
MOPaJbHO-3TUUYECKUX TTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBIIEHHOCTH, OCO3HAHWEM BaXHOCTH MaTE€MaTUYECKOIrO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEW MKU3HM MJIA YCHEIHON NpogdecCuOoHaNbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHAMBUIYAIHHON TPACKTOPUU OOpa30BaHMS W >KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOILMOHAIBHOMY M  OCTETHUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, PEIICHWA, PaCCyKIECHUW, YMEHHUIO BHUJCThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS

OpUEHTaIMed B JEATEIbHOCTHM Ha COBPEMEHHYI0 CHUCTEMY Hay4HBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKA, MPUPOJLI U
oOIIeCTBa, TMOHMMAaHUEM MAaTEMaTUYECKOM HayKHM Kak c@epbl YeIoBe4YeCKOM
NEATEIIbHOCTH, 3TAanoB €€ pPa3BUTUS M 3HAYMMOCTH Ui PA3BUTHUS LIMBUIIU3ALUH,
OBJIQJICHUEM SI3BIKOM MATEMATUKHM M MAaTEMATHYECKOM KYJIbTYpOW KakK CpEICTBOM
MIO3HAHUS MHpPA, OBJIAJACHUEM NPOCTEUIIMMHU HABBIKAMH HCCIEAOBATEIBCKOM
JEATEIIbHOCTH;



6) ¢usnueckoe BocnuTanue, fopMHUpPoOBaHNe KyJbTYpPbl  310POBbSl W
IMOIUOHAIBLHOTO 0J1ATONOTY YU :

TOTOBHOCTHIO TPUMEHATh MaTEMaTUYECKHE 3HAHUS B HMHTEPECax CBOETO
3MI0pOBBsl,  BEICHHUS  3J0pPOBOrO  obOpa3a  KuM3HM  (3I0pOBOE  THUTaHHE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATHUA W OTAbIXa, peryisapHas (uzndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa peICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OMMOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) PKOJIOTHYECKOe BOCIUTAHHUE:

OpHEHTalel Ha MIPUMEHEHUE MAaTEMaTHICCKUX 3HAHUU JUTSl pEIICHUS 3a/1a4

B 00JIaCTH COXPaHHOCTH OKPYXKAIOIIECH CpeJbl, TUIAHUPOBAHUS IOCTYIIKOB M
OIICHKH WX BO3MOXXHBIX ITOCJICACTBHI JUISI OKPY)KAIOIICH Cpeapl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) amanTanmMs K M3MEHSIIOLIHMCS YCJOBHSIM CONMAJIBHON W NMPHPOIHOM
cpeabl: TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIICTCHTHOCTH 4epe3 MPAKTUUYECKYIO NEATECIbHOCTh, B TOM YHCIIC
YMEHUE YUIUTHCS y APYTHUX JIFOJIeH, TPHOOPETATh B COBMECTHOM NESITEIEHOCTH HOBBIC
3HAHWS, HAaBBIKM W KOMIICTEHIIMM U3 OMbITa JAPYTUX; HEOOXOIUMOCTHIO B
GbOpMHpPOBAaHUM HOBBIX 3HAHWK, B TOM YHCIC (OPMYIHPOBATH HJICH, ITOHSITHSA,
TUTIOTE3bI 00 O0OBEKTAX W SBJICHUSAX, B TOM YHCJIE PaHEe HE M3BECTHBIX, OCO3HABATH
neuIuTh COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYaIlUIO, BOCIPUHUMATH CTPECCOBYIO
CUTyaIll0 KaK BBI30OB, TPEOYIOIMHMI KOHTPMEp, KOPPEKTHPOBATH IPUHHUMAECMbIC
peleHus W JAchCTBHS, (GOpMYIUpPOBaTH W OICHUBATh PHUCKH M  IOCISICTBHS,
dhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS MPOrpaMMBbI MO MaTeMaTHKE Ha YpOBHE OCHOBHOTO
oOmero oOpazoBaHusi y oOywaromierocst OyayT chOpMHpPOBaHBI METalpeAMETHBIC
pe3ybTaThl, XapaKTePU3YIOIINECs OBJIaIEHUEM YHUBEPCATbHBIMU TTO3HABATEIbHBIMH
NEHUCTBUAMM, YHUBEPCATHbHBIMU KOMMYHHKATHBHBIMU TIEHCTBUSAMU u
YHHUBEPCATbHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTeqbHBbIC YHHBEPCAIbHbIEC YUeOHbIE 1€l CTBUA

ba3oBble Jiornueckue aeicTBHUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKM MAaTEMaTHYECKHUX
00BEKTOB, TTOHSATUM, OTHOIICHUN MEXYy MOHATUSIMHU, (OPMYJIUPOBATH ONPEICTICHUS
MOHSATUM, YCTAaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIJIsi
0000IIEHNS W CpaBHEHHS, KPUTECPUHU IIPOBOAMMOIO aHajdu3a; BOCIPUHUMAT,
dbopMyIMpOoBaTh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPIUTEIHHBIC

U OTpUUATENbHbIE, €IWHUYHbIC, YACTHbIE U OOLIUE, YCJIOBHBIE; BBIABISATH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TpPOTUBOpeYHs B (akrax,
TAHHBIX, HAOTIOJEHUSX U YTBEPKACHUSIX, MpPEIararb KPUTEPUH 71l BBISBICHHUS



3aKOHOMEPHOCTEN M NPOTUBOPEYMIA; JI€JaTh BBIBOJBI C HCIOJI30BAHUEM 3aKOHOB
JIOTUKH, EAYKTUBHBIX U WHIYKTUBHBIX

YMO3aKJIFOUEHH, YMO3aKJIFOUEHHI MO aHAJOTUH; pa30HpaTh J10KA3aTEIbCTBA
MaTeMaTUYECKUX YTBEPXKICHUN (mpsiIMble ©W OT MPOTHUBHOIO), MPOBOAUTH
CaMOCTOSITENIFHO ~ HECJOXHBIE  JOKa3aTelbCTBA  MaTeMaTUYeCKUX  (PaKkToB,
BBICTpAaMBaTh  apryMEHTAllMl0, T[PUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE PACCYXKICHHS; BBIOMpATh CHOCOO perieHus ydeOHOU
3alayd  (CpaBHUBAaTh HECKOJIbKO BapHaHTOB pEIlICHUs, BBIOUpaTh Hauboliee
MOAXOJSIIUNA ¢ yUETOM CaMOCTOSTENbHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUM WHCTPYMEHT IIO3HAHMS,
bopMyIMpOBaThH BOIIPOCHI, ¢dukcupyrommue IPOTUBOPEYHE, npobiiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUpPOBaTH THUIOTE3Y,
apryMEHTUPOBATh CBOIK IMO3UIIMIO, MHEHHUE; IPOBOJUTH IO CAMOCTOSTEIBHO
COCTABJICHHOMY IUIaHY HECJIOKHBII SKCIIEPUMEHT,

HeOOJIBIIIOE HACCJIEIOBAHNUE o YCTaHOBJICHUIO 0COOEHHOCTEN
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKy COOOI; CAMOCTOSITEILHO
dbopmynupoBaTh 000OIIEHWST ¥  BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO
HAOJIOICHUS, UCCIIEIOBAHUSA, OLEHUBATH IOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB U 0000ILIEHUI; TPOTrHO3UPOBATh BO3MOKHOE PAa3BUTHE MpOILECCa, a TAKKE
BBIJIBUTATh

IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBJIAITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH WH(OpMaIuu, JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHMS 3a]]a41; BRIOUPaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh
Y MHTEPIPETUPOBATh HMH(OPMAIIMIO PA3IUYHBIX BUIOB U (GOPM TMPECTABICHUS;
BBIOMpATh (OpMYy MpeAcTaBiCHHS HHPOPMALUKU W WLIIOCTPUPOBATH peEIIacMbIe
3a/layd CXeMaMH, JuarpamMMmamu, UHOM rpadukoil 1 ux KOMOWHALMSIMH; OLEHUBATH
HaAE&KHOCTh MHGOpPMAIMM 1O KPUTEPUSIM, TMPEUIOKEHHBIM YUHUTEIIEM WU
c(OpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYKJEHUS B COOTBETCTBHM C YCJIOBHUSIMU U
HeJsIMA OOILEHUS, ICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
M TIMCbMEHHBIX TEKCTaxX, JlaBaTh TIOSICHEHHUSI 10 XOJy pEIICHHs 3aJayu,
KOMMEHTHUPOBATh TOJYYCHHBIA PE3YJIbTAT; B XOJ€ OOCYXKIEHHUS 3a/1aBaTh BOMPOCHI
[0 CYHIECTBY OOCYXJaeMON TeMbl, MpoOJeMbl, pelIaeMoil 3aJauM, BBICKA3bIBATH
UJEH, HaLEJIEHHbIE Ha IIOMCK pEIIEHUs, COIOCTaBIATh CBOM CYXIEHUS C
CY)KIEHUSMH JPYTUX YYaCTHHKOB JHMAJIOTa, OOHAPY>KUBATh Pa3IMYUe M CXOJICTBO
NO3UIMI, B KOpPpEeKTHON ¢dopMme (HopMynrpoBaTh pa3HOINIACHS, CBOM BO3PaKEHUS;
NPEACTABIATh PE3YJNbTAThl pEUICHUS 3a7auyd, DSKCIEPUMEHTa, HCCIEA0BAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBHIOMpATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
Npe3eHTAallMd M OCOOEHHOCTEH  ayAMTOpUM; T[OHMMAThb M  HCIOJb30BATh
NPEUMYIECTBA KOMAHIHOM M WHIUBUIYATIbHOW pabOThl MPHU PELICHUH Y4eOHBIX
MaTEeMaTUYECKUX 3a7a4; MPUHUMAThH [E]Ib COBMECTHOM JIEATENbHOCTH, MIJIaHUPOBAThH
OpraHu3allii0 COBMECTHOM palbOThl, pacmpenensarth BUAbl pabOT, JOrOBapUBATHCA,
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o0CYXXZIaTh TPOIIECC W PE3yIbTaT pabOThl, 0000MATh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXaeHus, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BBIMOIHATH CBOIO YacTh PabOThl U KOOPIAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YJICHAMH KOMAaH[IbI, OI[CHUBATh KA4YeCTBO CBOETO BKJIaJa B
o0mMii  MOPOAYKT MO  KpuUTepusiM,  CHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMMO/JICHCTBUS.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanms:

CaMOCTOATENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEHIeHUs 3aaadd (Wiad €ero
4acTh),

BBIOMPATH CIIOCOO pelIeHUsl ¢ YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUHN C YUETOM
HOBOU nHpopMauu. CaMOKOHTPOJIb:

BJIQJIETh CIOCOOAMM CaMOMIPOBEPKH, CAMOKOHTPOJIS IIpoOLiecca U pe3ysbTara

pelIeHusl MaTeMaTUYeCKOM 3a/1auu; MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HHMKHYTH IIPU PELICHUM 3a/1a4l, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX OLIMOOK, BBIBJIEHHBIX TPYJIHOCTEW; OLICHUBATH
COOTBETCTBHE pe3yJIbTaTa JACSITEIIBHOCTH IOCTABICHHON LIEIHU U

YCIIOBUSIM, OOBACHSTh NPUYHMHBI JTOCTHXKCHHS WM HEJOCTHXKEHHS LENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHble  pe3ynbTaTbl  OCBOCHHS  NPOrpaMMbl O  MaTEMaTHKe
MPEACTABIICHBI 110 roiaM O0y4YeHUsl B CIEAYIOIIMX pa3jesiax MporpaMmMbl B paMKax
OTJENBHBIX YYeOHBIX KypcOB: B 5-6 kiaccax — Kypca «MaTtemaruka», B7-9 kiaccax —
KypcoB «Anre0Opa», «I'eomeTpus», «BeposSTHOCTb M CTATUCTUKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJBHASA 3AIIMCKA

[TpuoputeTHBIMH LIETIMU O0yUYEHHUS] MaTEMaTUKE B 5—6 Kiaccax sIBJISIOTCS:

IpoAOoDKeHNE (OPMUPOBAHMSI OCHOBHBIX MATEMATUYECKUX IMOHATHH (4YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), OOECHEeUMBAIOMIUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTHYECKOI0 00pa30BaHus 00y4arOIIuXCs;

pPa3BUTHE WHTEUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEW OOydarouuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCJIEIOBATEIBCKUX YMEHUW, MHTEpeca K H3YUYEHUIO
MaTE€MaTUKHU; MOJBEICHNE OOyYarouuxcsi Ha JOCTYIIHOM I HHUX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3H MAaTEMATUKU U OKPY’KAIOILIETO MUPA;

(dopMupoBaHrue (PYHKIIMOHATIBHOW MaTeMaTUYECKOM I'PaMOTHOCTH: YMEHHS
pacrno3HaBaThb MaTeMAaTUYECKME OOBEKThl B PEANbHBIX JXU3HEHHBIX CHUTYalLUsX,
IPUMEHATh OCBOCHHBIE YMEHUS JJI PEIIECHUs NPaKTHUKO-OPHUEHTHPOBAHHBIX 3ajiad,
UHTEPIIPETUPOBATh IOJYYEHHbIE pE3yNbTaThl M OLEHUBAaTh MX Ha COOTBETCTBHE
IPAKTUYECKON CUTYaIUH.

OcHOBHBIE JIMHUM COJEpKaHHUA Kypca MaTeMaTHKu B 5-6 kimaccax —
apupmMeTnyecKas 1 TeOMETPUUECKasi, KOTOPbIE pa3BUBAIOTCS MapalIeIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOMU JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJ[HA OT JAPYTOH, a B
TECHOM KOHTaKT€ W B3auMOJAEHCTBUU. Takke B Kypce€ MaT€MaTHKH MPOUCXOAMT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHON CTATUCTHKHU.

N3yyenue apudmeTnueckoro Marepuana HauMHAeTCsl CO CUCTEMAaTHU3aluu U
pa3BUTHs 3HAHUM O HATypaJbHBIX YMCIAX, MOJYYCHHBIX HAa YPOBHE HAYaJIbHOIO
oOmero oopaszoBanusi. IIpy 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU U
GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMM COUETAeTCsI C  pa3BUTUEM
BBIUMCIUTENBbHON KyJbTYpbl, B YaCTHOCTH C OOy4YEHHMEM MpOCTEHIINM mIpuéMam
OPUKUAKH U OLIEHKH pE3yJIbTaTOB BBIYUCICHUN. V3yueHue HaTypajbHBIX YHUCEI
npoAoDKaeTcs B 6 Kjacce 3HAKOMCTBOM C HAdallbHBIMM TIOHATUSMU TEOPUU
JETUMOCTH.

Hauano wu3yueHuss OOBIKHOBEHHBIX M JIECATUYHBIX JpoOeil OTHECEeHO K 5
KJlaccy. DTO MEpBBIA 3Tall B OCBOEHUHU Jpo0eH, KOrja MpPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJIESIMHU, TIOHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX
npoOeil B TOJHOM OOBEME MPENIISCTBYET HM3YYCHHUIO JECATUYHBIX JpoOeil, 4uTo
1EJIeCO00pa3HO C TOYKM 3pPEHUs JIOTUKM W3JI0KE€HUS YHUCIOBOW JIMHUM, KOTIJa
npaBuia ACUCTBUI C AECATUYHBIMU JIPOOSIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU
QITOPUTMAMM BBITIOJIHEHUS JEUCTBUI € OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMU JIPOOSMU PACIIMPUT BO3MOMXKHOCTH JJIsl IOHUMAHUS O0YYarOIUMHUCS
IPUKJIATHOTO MPUMEHEHHUS] HOBOW 3alMCU MPHU U3YUYEHUU JPYTHX MPEIMETOB U MpHU
IPaKTUYECKOM HCIoNb30BaHMU. K 6 Kilaccy OTHECEH BTOpOMl 3Tam B M3YyYECHHH
npo0el, Te MPOHUCXOAHUT  COBEPUICHCTBOBAHWME  HABBIKOB  CpPAaBHEHHS W
npeoOpazoBaHusi Ipo0eil, OCBOCHHE HOBBIX BBIYUCIUTENBHBIX  AJITOPUTMOB,
OTTAYMBAHUE TEXHUKW BBIYMCICHHM, B TOM UHCJIE 3HAYEHHUU BBIPAXKCHUU,
COJEp>KaIINX U OOBIKHOBEHHBIE, U AECSITUYHBIC IPOOH, YCTAHOBJICHUE CBSI3EH MEXIY

9



HUMH, pPacCMOTpeHHE NpPUEMOB pelIeHHs 3agady Ha Japobu. B mauanme 6 kmacca
MPOUCXOJIUT 3HAKOMCTBO C MOHSITUEM IMPOIIEHTA.

OCc0OEHHOCTBHIO U3YYCHUS TTOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCEN SBISETCS
TO, YTO OHHM TaK)X€ MOTYT PacCMaTpUBaTbCAd B HECKOJBbKO 3TanoB. B 6 kiacce B
Hayaje u3ydeHusi Tembl «llonoXKuTenbHble U OTPUIATEIBHBIC YKCIIa» BBIICISACTCS
noareMa «llenble uymcna», B pamMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIIbLHBIMU
yuciaMd W JCUCTBUSIMU  C TIOJIOXKUTEIBHBIMA W OTPUIIATEIBHBIMU YHCIaMU
MIPOUCXOJUT HA OCHOBE COAEPIKATEIBHOIO MOAX0/a. JTO MO3BOJISET HA JOCTYITHOM
YPOBHE NMO3HAKOMUTH O0YYAIOIINXCS MPAKTHUYECKU CO BCEMU OCHOBHBIMU MOHSATUSMU
TEMbI, B TOM YHCJI€ U C MpaBUJIaMU 3HAKOB TIPHU BBHINOJHEHUU apu(PMETHUECKUX
nevctBuid. M3ydeHue palMOHAIbHBIX YKCENl Ha 3TOM HE 3aKOHYMTCS, a OyJner
IIPOJIOJKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOydeHMM pEIIeHHIO0 TEKCTOBBIX 3ajad B S5-6 Kjaccax HCHOJIb3YIOTCS
apupmMeTrueckue npuémsl pemieHus. [Ipu oTpaboTKe BHIYUCIUTEILHBIX HABBIKOB B O-
6 KJjaccax paccMaTpHBAIOTCS TEKCTOBBIE 33Jaud CIEIYIOUIMX BHJIOB: 3aJlayd Ha
JBI>KCHHUE, HAa YaCTH, HA MOKYMNKH, HA padOTy U MPOU3BOIUTEIILHOCTh, HA MPOIECHTHI,
Ha OTHOIICHUS W mpomnopiuu. OOydaronumecss 3HAKOMSTCA € MpPUEMaMH PEIICHUS
3alay  1epeObopoM BO3MOXKHBIX BapUAHTOB, y4yaTcs paboTarb ¢ WHGOpMALMEH,
MpECTaBICHHON B (hopMe TaOJIUI] UIIA TUATPAMM.

B  nporpamme  yue6HOro  kypca «MaremaTuka»  MNPEAYCMOTPEHO
dbopMHpoBaHUE MPOMEACBTUUYCCKUX alreOpandeckux mpenacraBieHuid. bykBa kak
CUMBOJI HEKOTOPOrO 4YHCJa B 3aBUCMMOCTA OT MATEMaTUYECKOTrO KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBEHHAsi CUMBOJIMKA MIMPOKO UCMOJB3YETCS MPEXKIE BCETO
JUTSL 3alUCH OOIIUX YTBEPXKICHUM U TPEANIOKeHHM, (HOopMys, B YaCTHOCTU MJiA
BBIYUCJIEHUS T€OMETPUUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIIS) YUCIIA.

B mporpamme yueOHOTO Kypca «MaTtemaTuka» TpenCTaBlieHa HarJsIHAS
reOMEeTpHsl, HAPaBJICHHAS HA Pa3BUTHE 0OPA3HOTO MBIIUIEHUS, POCTPAHCTBEHHOTO
BOOOpaxKeHusi, H300pa3UTENbHBIX YMEHUH. OTO BaXHBI ATall B HU3yYCHHUH
T€OMETPUHU, KOTOPBIM OCYIIECTBISCTCS Ha HAIVISIAHO-TIPAKTAUYECKOM  YPOBHE,
ONMMpAETCAd Ha HaMSIAHO-00pa3HOE MbIIIEHHE oOydarmuxca. bonbluas poiib
OTBOJUTCSl MPAKTUYECKON JEATEIIBHOCTH, OIBITY, YKCIEPUMEHTY, MOJCIUPOBAHUIO.
OOyuaroiuecs 3HAKOMSTCS C T€OMETPUYECKUMH (UIypaMu Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C WX MPOCTEUINIUMH KOH(MDUTYpaIMsIMHU, ydaTcs W300pakaTh WX Ha
HEJTMHOBAHHOW M KJIeT4aTol Oymare, pacCMaTpUBaIOT WX MPOCTEHIe CBOWCTBA. B
poliecce U3yUeHUs HATJISTHOW TeOMETPUH 3HAHUS, TIOTyUYEeHHbIE 00YyJarOIUMUCS Ha
YpOBHE HaYaJIbHOTO OOIIET0 00pa30BaHUs, CUCTEMATU3UPYIOTCS U PACIIHPSIOTCS.

CormacHo ydeOHOMY IUIaHy B 5-6 KjaccaxX HM3y4aeTcsl WHTETPUPOBAHHBIN
npenmer «MaremMaTuka», KOTOpPBIM BKIIOYaeT apuMETHUUECKH Marepuan W
HAlJISIHYI0O TEOMETPHIO, a TakKe TMPOTEACBTUYCCKUE CBEICHUS U3 alreOphl,
AJIEMEHTHI JIOTUKHU ¥ HaYaJjia ONUcaTeIbHOW CTaTUCTHUKH.

OO611ee YMCIO0 YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHUs mMaTteMmartuku, — 340
YacoB:

B 5 kiacce — 204 ygaca (6 yacoB B HezeI0),

B 6 xiacce — 170 yacoB (5 4acoB B HEJIEINIO).
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COJIEP)KAHUE OBYUYEHUSI (5 KJIACC)

HarypanbHble unc/ia 4 HyJIb

HatypaneHoe uwncno. Psn Hatypamehbix yucen. Ywcino 0. M3o0paxenue
HaTypaJIbHBIX YMCENl TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOI) MPSIMOIA.

[lo3uunoHHas cuUcTeMa CUUCICHUA. PuUMCKas HyMepamus Kak IpUMED
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [leCsITUUHAs CUCTEMA CUUCIICHUA.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATypaJbHBIX YHUCEN C HYJIEM.
Crnoco0bl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CroxeHne HaTypaJIbHBIX YKCEN, CBOMCTBO HYJISI MPH CIOKEHUU. Bprautanue
KaK JIeicTBHE, OOpaTHOE CIOKEHHIO. YMHOXEHUE HATYpaJbHBIX YHCEJI, CBOMCTBA
HYJIA U €MHUIIBI IPU YMHOXKEHHH. [[ereHune kak neicTBre, 00paTHOE YMHOKEHHUIO.
KomnoHeHTsl  JelcTBUM, CBA3b  Mexay HumHu. lIpoBepka  pe3yibraTa
apudmeTndyeckoro neWctBus. IlepemecTuTeNbHOE | COYeTaTEeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI WU YMHOXEHHUSA, PACHpPEACIUTEIIBHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnons3oBanue OykB JJis1 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA W 3alluCH
CBOMCTB aprU(PMETUYECKUX JTCUCTBUM.

Jlenmutenn W KpaTHbIE 4YHCIA, PA3JIOKCHUE HA MHOXUTENIH. [IpocTeie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb C HaTypalbHbIM I[IOKa3aTelieM. 3alkCh 4YUCIa B BHJE CYMMBbI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpakeHUE. BpIYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM,
MOPSAJOK  BBINOJIHEHUs  JeWcTBui.  Mcmonp3oBaHME  NpPU  BBIUKMCIIEHUSX
MEPEMECTUTENHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS M YMHOXKCHHS,
pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS.

JApodu

[IpencraBienne o Japobw Kak crocoOe 3aldCH  YacTH  BEJIMYHMHBI.
OObikHOBeHHBIE ApoOu. [IpaBuiabHBIE U HempaBmibHBIE IpoOu. CMemanHas aApoOb,
MPEICTABIICHUE CMEIIAaHHOW NpoOM B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
I[eJI0M YacTH 4Yucjia W3 HempaBWIbHOU npobu. M3o0pakeHue npobeit Toukamu Ha
yucaoBoit npsimoit. OcHOBHOE cBoMCTBO apodu. Cokpamienue apooOeii. [IpuBenenue
npobu kK HoBOMY 3HameHaTento. CpaBHEeHUE IpoOei.

CnoxeHue ¥ BbIUMTAHHE JpoOei. YMHOXEHUE U JIeJieHHe ApoOei,
B3aMMHOOOpaTHBIC poOH. HaxoxaeHre YacTy 1EI0T0 | IEJIOTO 10 €ro YacTH.

Hecatuunas 3anuch ApoOei. llpencrtaBienue aecaTUYHON JIpoOW B BHJIE
OOBIKHOBEHHOM. M300paxkeHre AeCATUUHBIX poOel TOUKaMU Ha YUCIOBOU MPSIMOM.
CpaBHEHHE IECATUIHBIX JIPOOCH.

Apudmernueckne JEHCTBHUS € JACCATHYHBIMUA  ApoOsimu.  OKpyriieHue
JECATUYHBIX APOOECH.
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Pemenue TeKCTOBBIX 33,124

Pemenue TekcToBbIX 3amady  apudmernueckuMm  crocobom.  Pemienue
Joruyeckux 3aaad. PemieHue 3agad mepeOoOpoM BceX BO3MOXKHBIX BapUAHTOB.
Hcnonb3oBanue Ipu perieHuH 3aa4 TaOIUI] U CXEM.

Pemenue 3amay, coaepxaliux 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBI:
CKOPOCTb, BPEMsl, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh. EIMHUIIBI U3MEPEHUS:
Macchl, 00BbEMA, IIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXKIY €IUHULIAMU
U3MEPEHUS KaXA0U BEJTMUUHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOHu.

[IpencraBienne TaHHBIX B BUIE TAOJHII, CTOJIOYATHIX AHATPAMM.

HaI‘JIﬂIIHaﬂ reoMeTpus

Harnsgnele npencraBieHuss O (QUIypax Ha IUIOCKOCTU: TOYKa, MpsiMasd,
OTPE30K, JIy4, yroj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsmoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METpUYECKME €IWHHULBI JUIMHBL. [[IMHA JTOMaHOW, MEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUIYD.

N3o6paxenue ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KoH(Urypanuii U3 4dacteid mpsiMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU

Oymare.
Hcnonb3oBanne CBONCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.
[Inomans mTPAMOYrOJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX u3

MPSIMOYTOJIBHUKOB, B TOM 4ucjie (QuUryp, m300pak€HHbIX Ha KJeT4aTtod Oymare.
EnuHuibl uamMepeHus miomaim.

Harnsinaele npeacTaBieHusi O MPOCTPAHCTBEHHBIX (PUIypax: MPsIMOYTOJIbHBIM
TapajvieenuIe, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyba u mnapamenenunena. CozgaHue Mopenen
MHOTOTPAaHHUKOB (M3 OyMaru, MpOBOJIOKM, IJIACTWJIMHA M JPYTUX MaTepuasoB).
O0BEM NPAMOYTOIBHOTO Napajienenunena, kyoa. Enuuuiel nuamMmepenus oobeéma.

COJEP)KAHUE OBYUYEHMSI (6 KJIACC)

HarypaJjbHble yucia

Apudmernueckre JEUCTBHS C MHOTO3HAYHBIMU HaTypajdbHBIMH YHUCIAMHU.
YucrioBble BhIpaKEHUS, MOPSAOK AEUCTBUH, UCTIOJIb30BaHUE CKOOOK. Vcnonb30Banue
NP BBIYKMCIICHUSAX TEPEMECTUTEIBHOTO M COYETATENBHOTO CBOMCTB CIIOKEHUS M
YMHOXEHUSI, paclpeIeTIMTEIbHOIO CBOMCTBA YMHOKEHHS. OKpyIJIEeHUE HATypaIbHBIX
YHCEJL.

Jlenurenu u KpaTHbIE YHCla, HAUOONBIIMI OOLIMI NENUTENh U HAMMEHbIIEEe
ob1ee kpatHoe. J[enMMocTh CyMMBI U Ipou3BeAeHus. [lenenue ¢ octaTKoM.
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J{poon

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHue AapoOei.
CpaBHeHue M ynopsaoduBaHue ApoOei. Pemenue 3a1a4 Ha HaxOXJACHUE YaCTU OT
[EJIOTO W IIeJIOTO 10 ero vactu. JIlpoOHoe dYHuCiIo Kak pe3yJbTarT JICJICHHS.
[IpencraBienue necITUIHOM IpoOU B BHAC OOBIKHOBEHHOH NPOOM M BO3MOXKHOCTh
npejcTaBIeHUs] OOBIKHOBEHHOW JpoOM B BHE ACCATUYHOH. JlecaTuuHble IpoOU H
MeTpuueckas cucremMa mMep. Apudmernyeckue ASHUCTBUSI U YHUCIOBbIE BBIPAKECHUS C
OOBIKHOBEHHBIMU U JICCSITUYHBIMU APOOSIMHU.

OtHomienne. J[leneHwme B 1MaHHOM OTHOMmIGHWH. Macmtab, TPOMOPIIHS.
[IpuMeHneHne nponopuni PYU PELICHNUHN 3a1a4.

[Tonsitue mporieHTa. BerrciieHne mMporeHTa OT BEJIMYUHBI U BETMYHUHBI TI0 €€
MIPOIICHTY. BhIpakeHHWe MPOICHTOB MECATHUYHBIMHU ApoOsmMu. PerneHue 3amad  Ha
MIPOIICHTHI. BeIpaykeHre OTHOMIIEHUS BETUYMH B TIPOICHTAX.

IogoxkuTe/IbHBIE U OTPHUIATECJIbHDBIC YHUCJIA

[TonmoxurenbHple U OTpUUATENbHBIE yuciha. llenpie uncna. Moayns yucia,
reoMeTpuyeckas HHTeprnpeTanuss Moayias uucia. HM3o0paxenue uwucen Ha
KOOpAMHATHOM  mpsaAMou.  YwucioBele  mpoMexyTku.  CpaBHEHHME  YHUCED.
Apudmernueckue AHCTBUS C MOJOKUTEILHBIMUA U OTPUIIATEIbHBIMUA YHCIIAMU.

[IpsiMoyroJfibHas cucTeMa KOOPJMHAT Ha IUIOCKOCTH. KoopAuHATHI TOUYKKM Ha
IJIOCKOCTH, adcicca U opauHata. [loctpoeHue Touek U Guryp Ha KOOPIMHATHOM
IJIOCKOCTH.

ByxBeHHbIe BhIpa:KeHUsA

[IpumeneHue OyKB NSl 3alIMCH MAaTEMATUYECKUX BBIPAKEHUIN U MTPETIOKEHUH.
CpoiicTBa apudmMeTHuecKuX JeHCTBUNA. DyKBEeHHBIE BBIPRXEHUS M YHCIOBBIC
MIOACTAHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXO0KICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyiibl, GopMysbl IEpUMETpa U IUIOMIAAM MPSAMOYTOJbHUKA, KBajapara, oObEMa
napajiesnienunena u Kyoa.

Pelenue TeKCTOBBIX 33124

Pemenne TekcToBbIX 3amady  apudmernueckuMm  crocobom.  Pemienue
JIOTMYECKHX 3a7ad. Perenne 3a1a4 nepebopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemienne 3amau, comepkamux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYMHBL:
CKOPOCTb, BPEMSI, paCCTOSIHUE, LIEHA, KOJMYECTBO, CTOUMOCTbD, TPOU3BOAUTEIBLHOCTD,
Bpems, 00bEM paboThl. EnuHUIBI HM3MepeHusi: Macchl, CTOMMOCTH, PaCCTOSIHMS,
BpEMEHH, CKOPOCTU. CBA3b MEXKly €IMHHUIIAMHU U3MEPEHUS KaK0U BEJIMYNHBI.

Pewenne 3ama4, CBA3aHHBIX C OTHOLIEHUEM, IIPOIIOPLUMOHAIBHOCTHIO BEJINYNH,
IPOLEHTaMHU; peIIeHHe OCHOBHBIX 33]1a4 Ha APOOU U TPOILICHTHI.

OneHka M TpHUKUAKA, OKpyrieHue pesyibTata. CocTaBieHne OYKBEHHBIX
BBIPAKEHNH I10 YCJIOBUIO 3a7a4H.

[IpencraBienne AaHHBIX C TMOMOUIbIO Tabmui U Auarpamm. CronGyartbie
JUarpaMMbl: YTEHUE U MIOCTPOCHHE. UTEHHE KPYTOBBIX AHArPaMM.
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Harasgnas reomerpust

Harnsgnele npezncraBieHuss O (urypax Ha IUJIOCKOCTH: TO4YKa, IpsiMas,
OTpE30K, JIy4, YroJl, JOMAaHas, MHOTOYT'OJIbHHK, YETBIPEXYTOJBHUK, TPEYIOJbHUK,
OKPYXHOCTb, KPYT.

B3auMHOE pacnojoXeHHe [BYX MPSAMBIX Ha IUIOCKOCTH, IapajuleIbHbIC
IpsIMbIE, TEPIEHIUKYJSIPHBIE NpsiMble. 3MepeHue pacCTOSHHUNA: MEXIY IBYMsI
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJpaTHOU CETKE.

WN3mepeHne W MOCTpOEHME YIJIOB C IIOMOUIBIO TpaHCmopTtupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAAMOYTOJIbHBIN, TYHOYTOJIbHBIMN,
paBHOOEIPEHHBI, PaBHOCTOPOHHUM. YeThIpEXyTroJIbHUK, IIPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpsAMOYronbHUK, KBaJapaT: MCHOJIb30BAHHE CBOWCTB CTOPOH,
yriaoB, auaroHaiei. M3oOpaxeHue reomMeTpuueckux (Uryp Ha HEIMHOBAHHOM
Oymare C UCIOJb30BAaHUEM LHUPKYJsS, JIMHEWKH, YrOJIbHHKA, TPAHCHOPTHUPA.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp MHoroyrosnbHuka. [loHsTHe miomwaan GUrypsl, €IUHULBI
u3MepeHus miomwaau. [pubnmkénnoe n3Mepenue miomanu Guryp, B TOM 4Hcie Ha
KBajzpaTHOM ceTke. [lpuOnmxEHHOEe U3MEpeHHe [UIMHBI OKPY)KHOCTH, IJIOLIaax
KpyTa.

CumMmmeTpus: LeHTpaabHas, OCeBas U 3€pKajbHasl CHMMETPHUU.

[TocTpoeHne CUMMETPUYHBIX PUTYP.

HarnsinHele npeactaBieHus: O NPOCTPAHCTBEHHBIX (pUTypax: napajvieienunes,
Ky0, mpusma, nupamuja, KOHYyC, UWIMHIAp, map u cdepa. HM3o0paxkenue
MPOCTPAHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LMIMHApPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHbIX (Guryp (u3 Oymaru, IpOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pUAOB).

[lonarue oOBEMa, enuHHIBI U3MepeHus o0béma. OOBEM NPSIMOYTOILHOTO
napajienenumneaa, kyoa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHUS MPOTPaMMbI YYEOHOTO Kypca K KOHILY
oOy4deHus B 5 Kjacce:

Yucja v BLIYUCJICHUA

[ToHnMaTh ¥ MPaBUIBHO YMOTPEOIATH TEPMUHBI, CBS3aHHBIE C HATYPAIbHBIMH
YHUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMH.

CpaBHUBaTh W yHOPSAJAOYMBATH HATypalbHbIE 4YHCIIAa, CpaBHUBAaThH B
MPOCTEUIIUX CITydastXx OOBIKHOBEHHBIC TPOOH, IECSITHUHBIE IPOOH.

CooTHOCUTP  TOYKY Ha  KOOpPAMHATHOM  (YUCIOBOM)  MHpsAMOM  C
COOTBETCTBYIOIIUM €W YHCIOM M H300pakaTh HATypaJbHBIE YHCIA TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSIMOM.

BeimonasaTe  apudmMerndeckue IEHCTBHUS C HATYpPalTbHBIMH YHCIAMH,  C
OOBIKHOBEHHBIMH JIPOOSMHU B MPOCTEHIINX CITyUasx.

BrITIOTHITE POBEPKY, MPUKUAKY PE3yIbTaTa BEIYHCICHU.

OKpyrasTh HATypajJbHbIE YKCTIA.
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Pemenue TeKCTOBBIX 33,124

Pemarp TekcTOBBIE 3aauM apu(PMETUYECKUM CIIOCOOOM M C IOMOIUIbIO
OpPraHHW30BAHHOTO KOHEUHOTO Iepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemare 3amaum, conep)Kalmive 3aBUCHMOCTH, CBSA3BIBAIOIIUE BEJIUYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBI, TaOJINIIbI, 0003HAUYEHUS NIPU PEILICHUU
3a1ay.

[lonb30BaTbCd  OCHOBHBIMH  €AMHULAMU  HM3MEPEHUsS: LEHBbI, MAaccChl,
pPacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpaXKaThb OJHHM €IHHMIBI BEJIWYMHBI 4Yepes3
JIpyrue.

W3Bnekatp, aHAJIM3UPOBaATh, OICHUBATh HWH()OPMAILINUIO, MPEICTABICHHYIO B
TabyuIle, Ha CTOJI0YaTON AuarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHbIE JAaHHBIE,
UCITI0JIb30BaTh JaHHbIE [TPU PEILICHUH 3a]1a4.

Harasimnas reomerpust

[Tonp30BaThCAd rEOMETPUUYECKUMU TOHSATUAMU: TOUYKA, MpsiMasi, OTPE30K, Iy,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoUTh HOpUMEPHI OOBEKTOB OKPYKAIOIIETO0 MHUpa, HMEKMUX (Qopmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcrnonb30BaTh TEPMUHOJOTHIO, CBSI3AHHYIO C YIJIAMH: BEpPILIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, JUATOHANb, C OKPYKHOCTBIO: Paguyc,
JIMaMeTp, LEHTP.

N300pakath W3y4eHHBIE T'e€OMETpUYECKHEe (UTypbl Ha HETWHOBAHHOW U
KJIeTYaTON Oymare ¢ OMOIIBIO IIUPKYJIS U JIMHEHKH.

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JIMHEWKHU, CTPOUTh OTPE3KU 3aJaHHOM [JIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO
paaguyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa JJis UX
MOCTPOCHMUSI, BEIYMCIICHUS IIOMIAAN U TIEpUMETpa.

Beluncnare mepuMerp M IUIOMIA[b KBajapata, MOpsIMOYrojibHUKA, (Uryp,
COCTAaBJICHHBIX W3 TMPSIMOYTOJIbHUKOB, B TOM uuciie (Uryp, HU300paxxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCs OCHOBHBIMU METPUUECKUMU E€IUHUIIAMU H3MEPEHUS JJIMHBI,
IJIOIIA/IA; BBIPAYKATH OJIHA €IMHUIIBI BEJIMUMHBI YE€pE3 JIPyTHE.

Pacro3naBate  mapamienenunesi, KyO, HWCIOJBb30BaTh TEPMUHOJOTHIO:
BEpIIIMHA, peOpO TpaHb, U3MEPEHUSI, HAXOIUTh U3MEPECHHUS TapajuIeNienuIe/a, Kyoa.

Beruucisate 00b€M  KyOa, mapajuienienuiesa 1o 3aJaHHBIM W3MEPECHHSIM,
MOJIb30BATHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiath HecHOXHbIE 3aJa4d HAa H3MEPEHUE TE€OMETPUYECKHX BEIMYUH B
MPAKTUYECKUX CUTYaAlUSIX.

[IpeameTHble pE3yNbTaThl OCBOEHHUS MPOrpamMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 6 Kiacce:
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Yucia ¥ BLIYUCJICHUSA

3HaTh W MOHHUMATh TEPMHUHBI, CBSI3AHHBIC C PA3JMYHBIMU BHJIAMU YHUCENI U
CHoco0aMy UX 3alUCH, IEPEXOTUTH (€CIM ITO BO3MOXKHO) OT OAHON (POPMBI 3aluCU
qyuclia K Ipyrou.

CpaBHUBATh U yNOPSIOUMBATH LIEJbIE YUCIA, OOBIKHOBEHHBIE U JECSITHUYHBIC
IpoOU, CpaBHUBATh YMCIIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHATh, codeTas yCTHbIE M IHUCbMEHHBIE MNPUEMBI, apu(PMETUUYECKHUE
NEUCTBUS C HATYpaJdbHBIMH M LEJIbIMH YUCIAMH, OOBIKHOBEHHBIMHU U JECATUYHBIMU
IPOOSIMHU, TOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU YHCIIAMHU.

BrrunciaTs 3Ha4€HNUS YUCTOBBIX BBIPAXKEHUH, BBITIOJIHATD NIPUKUAIKY U OLICHKY
pe3ysbTara BBIYHUCIECHUM, BBIIOJHATH NPEOOPA30BAaHUS YUCIIOBBIX BBIPDAKEHHA Ha
OCHOBE CBOWCTB apu(h)METHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWMHATHOM MPSAMOM C COOTBETCTBYIOLIMM €M
YHCIOM M U300pakaTh YKClia TOUKAMHU Ha KOOPJIMHATHOW MPSMOM, HAXOJUTh MOIYJIb
qHCIIA.

COOTHOCHTH TOYKM B IIPSAMOYTI'OJIBHOM CUCTEME KOOPJIMHAT C KOOPAWHATaMHU
9TOM TOYKH.

OKpyryiATh LEble YMCla U JECATUYHBbIE APOOU, HAXOAUTh MPUOIMKEHUS
qucel.

YucjioBble U 6yKBeHHLIe BBIPA’KCHHUSA

[TonnMaTh ¥ yrmoTpeOssITh TEPMHUHBI, CBSA3aHHBIC C 3alUCHhIO CTEIICHW YHCIIA,
HaxOJWTh KBajpaT W KyO 4YHCIIa, BBIUMUCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHUH,
coepKalluX CTETICHHU.

ITonb30BaThCad MpHU3HAKAMHU JEIMMOCTH, PAacKJIaJblBaTh HATypalbHbIC YHCIIA
Ha MPOCTHIE MHOKHUTEIIHU.

[Tonp30BaThCs MacIITAOOM, COCTABIISTH IPOIIOPIIMN U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI JIJ11 0003HAYCHUSI YHUCENI TIPU 3alIMCU MaTEMAaTHYECKUX
BBIPAXEHUN, COCTABIIATh OYKBEHHBIC BbIpAXEHUSI U (POPMYJIbl, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX  BBIPOKECHHUH,  OCYIIECTBJISIA  HEOOXOAUMBIE  TMOJCTAHOBKH U
npeodpazoBanus. HaxoquTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 32,124

Pemats MHOTOIIArOBBIE TEKCTOBBIE 337]a4l apUPMETUYECKUM CIIOCOOOM.

Pemats 3amaun, CBA3aHHBIE C OTHOLIEHUEM, MPOMOPLUMOHATBHOCTHIO BEJIMYNH,
MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIE 33J1a4 Ha IPOOU U MPOLICHTHI.

Pemlare 3amaum, coaep:Kamue 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIWYMHBL:
CKOPOCTb, BPEMS, paCCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, TPOU3BOIUTEIIBHOCT,
BpeMsi, 00bEMa pabOThl, UCIIOJIb3Ys apu(METUUECKHE NEHCTBUS, OLICHKY, MPUKUIKY,
MOJIb30BAThCS EANHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYHUH.

CocTaByATh OYKBEHHBIE BBIPAXKEHMSI 110 YCIOBUIO 3a/1a4U.

W3Bnekats uHpOpMaIUio, MPEACTABICHHYIO B Tabmuuax, Ha JIMHEWHOM,
CTOJIOYATOM WJIM KpPYroBOM JuarpamMmax, HWHTEPIPETUPOBAaTh IPEACTaBICHHbIC
JIaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUU 3a/1a4.
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[IpencraBnsaTe MHGOPMAIMIO C TTOMOIIBIO TAOJHII, TUHEHHON W CTOJIOYATOU
JUarpaMM.

Har.mmnaﬂ reoMeTrpus

[IpuBoauTh NpUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIIMUX (QopMy
U3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxkatb ¢ TIOMOLIBIO  LUPKYJsS, JUHEWKH, TpaHCHOpTUpa Ha
HEJTMHOBAHHOW M KJIETYATOW Oymare M3ydeHHbIE TIIOCKUE T€OMETPUIECKUE (DUTYPHI U
KOH(HUTypanuu, CHMMETPUYIHBIC (PUTYPHI.

[Tonp30BaThCA T€OMETPUUYECKUMU MOHATUSIMU: PABEHCTBO (DUTYpP, CUMMETPHS,
MCIMOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYKD C CUMMETPUEH: OCh CUMMETPHUH, LEHTP
CUMMETPUH.

Haxoauths BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIBl 33JIaHHOW BEJIMYMHBI, I0JIb30BATHCA IPU PEUICHUM 3a7ay IpajyCHOU MeEpOou
YIJIOB, pacIiO3HaBaTh HA YEPTEKaX OCTPBIN, PSIMOM, Pa3BEPHYTHIA U TYIIOU YIJIbI.

BpluncisaTh UIMHY JIOMAHOW, IIEPUMETP MHOTOYIOJIBHUKA, I10JIb30BATHCSA
€AMHUIAMHA U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IMHULBI U3MEPEHUS UIMHBI Yepe3
JpyTue.

Haxoaute, ucnoinb3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXIY JIBYMS
TOYKaMH, OT TOYKH J0 MPSIMOU, JJIMHY ITyTH HA KBAJIPATHOU CETKE.

Beruucnares  miom@aasr  GuUryp, COCTaBICHHBIX U3  MPSAMOYTOJIbBHUKOB,
HCIIOJI30BaTh pa30MEHue Ha MPSIMOYTOJIbHUKHU, Ha paBHbIe (UTYpHI, JOCTPAaUBAHUE
JI0 TIPSIMOYTOJIbHHUKA, MOJIb30BATHCA OCHOBHBIMHM €AWHUIIAMUA W3MEPEHUS TUIOLIAIH,
BBIPAXKATH OJHU €IUHUIIBI U3MEPEHUS TIONIAN Yepe3 APYTrue.

Pacno3naBaTh Ha MOJENSAX M HM300pKEHUSX MUPAMHUAY, KOHYC, LMJIMHJIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, peOpo, TPaHb, OCHOBAaHUE, Pa3BEPTKA.

N306pakath Ha KJIeT4aTOM Oymare nMpsMOYrOJIbHBIN MapajuieIenune/I.

Boraucisate 00bEM MPSAMOYTOIBHOTO Tapaijiesienunena, Kyda, moiab30BaThbCs
OCHOBHBIMH €IMHUIIAMU U3MEPEHUS 00bEMa;

Pemate HECHOXHBIE 3aa4M HA HAXOXKICHHUE T'€OMETPUUYECKHUX BEIUYMH B
MIPAKTUYECKUX CUTYAIUSAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC

0. HatypanbHble uncnia Ha
KOOPJIMHATHOMU IIPSIMOM.
CpaBHeHuE, OKpyTJICHHE
HaTypaJIbHbIX YHCEJI.
Apudmernueckue
JIEHCTBHS C
HaTypaJIbHBIMH YNCIIAMH.
CaolicTBa HyJs NpU
CJIOKEHUH U YMHOXKCHHH,
CBOMCTBA €IMHUILIBI IIPH
YMHOXXEHUH.
ITepemecTuTensHOE

Y COUYETATEIBHOE
CBOMCTBA CJIOKEHUS

Y YMHO)KEHH,
pacnpeenuTenbHoe
CBOMCTBO YMHOXEHHUS.
[enutenu u KpaTHble
quciia, pa3jIoKEeHUE Ynucia
Ha MHOXHUTEIIN.

Jlenenue ¢ ocTaTKoM.

KoJunyecTBO 4acoB DJIeKTPOHHbIE
No HanmenoBanmue (mupoBbIe) JesiTeJIbHOCTD YYHTeJIsI-
oy~ PasnenoBmTem  OcHoBHOE cojepikaHue Beero  Kontposnbn  Ipakruyec o6 asol:;aTenbﬂ npeIMeTHHKA C Y4eTOM
NPOrpamMmbI ble paboThl | KHe paboThI P paboueii nporpaMmbI
ble pecypchl
BOCIIUTAHUS
1 Harypanbubie JlecsaTnyHas cuctema 67 4 bubnuorexa MIPUBUBATH MPOSBIICHUE
yucna. [leicteua  cuucieHus. Psan HOK UHTEpeca K IMPOLUIOMY U
C HATYPAIbHBIMH  HATypaJbHbBIX YHCEIL. https://m.eds00.ru = HacTosIieMy POCCHHCKOR
YUCIaMu Harypanbnsiii paa. Yucno [7f4131ce MaTeMaTUKH, IEHHOCTHBIM

OTHOIICHHUEM K JJOCTHUKCHHSIM
POCCUICKHX MATEMATUKOB U
POCCUICKON MaTeMaTU4YECKOU
ITKOJTHI;

(hopMUpOBaTh TOTOBHOCTH K
BBITIOJITHEHHUIO 00S13aHHOCTEH
rpaKJaHWHA U peau3aluu
€ro Ipas, IPeICTaBICHUEM O
MaTEeMaTUYECKNX OCHOBAaX

(G YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYD,
SBJICHUM, TTPOLIEAYD
Tpa)XTaHCKOTO OOIIECTBA,;
BBICTPAaWBaTh YCTAHOBKY Ha
AKTHUBHOE YYacTHE B PEILICHUU
MPaKTHYECKHUX 3a/1a4
MaTeMaTUYECKON
HaIpaBJIEHHOCTH, OCO3HAHHEM
BAKHOCTH MaTEMaTUYECKOIO
00pa3zoBaHus HA TPOTHKEHUN
BCEU )KM3HM JJI YCIIEIIHOU
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IIpoctblie 1 cocTaBHBIE
yucna. [Ipusnaku
menuMocTH Ha 2, 5, 10, 3,
9. Crenensb ¢
HaTypaJbHBIM
nokasarenem. YuciaoBbie
BBIPKEHMUS; TTOPAJIOK
nercTsuii. Pemenne
TEKCTOBBIX 3aJ1a4 Ha BCE
apudmeTuyecKue
JIEUCTBUSI, HA IBIXKEHUE U
MOKYTIKH.

npohecCHOHATBLHOM
JIeSATEIbHOCTH;

Harnagnas
rEOMETPHUS.
JIunum Ha

IUIOCKOCTH

Touka, npsAMasi, OTPE30K,
ny4. JlomaHnas.
W3mepenue 1IHbI
OTpe3Ka, METpUUYECKUE
€MHUILIBI U3MEPEHNUS
JUIHBL. OKPY>KHOCTb U
kpyr. [IpakTnueckas
pabora «IlocTpoenue
y30pa U3 OKPYKHOCTEN».
VYron. IIpsmoi, ocTpblid,
TYIOW U pa3BEPHYTHIN
yribl. I3Mepenue yrios.
[IpakTuyeckas pabora
«ITocTpoenue yriosy.

11

bubnuoreka
[HOK
https://m.edsoo.ru

[7f4131ce

OCHOBBIBATh MPOSIBIICHHE
WHTEpeca K UCTIOIB30BaHUIO
ITHX JIOCTUKCHUHN B IPYTUX
HayKaX W MPUKJIATHBIX
chepax;

(hopmMupoBaTh TOTOBHOCTH K
00CYKIEHUIO AITHUECKUX
poOJieM, CBI3aHHBIX C
MPAKTHYECKUM MTPUMEHEHUEM
JIOCTUKEHHUI HAYKU;
pa3BUBATh YMEHUIO BUJIETh
MaTeMaTHYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;
OpPTaHU30BBIBATH TOHUMAHUE
MaTeMaTUYECKON HayKH Kak
chepsl yeT0BEYECKOM
NEeSTeNbHOCTH;

HaJaKUBaTh
(hopMHUPOBAHHOCTH HABBIKA
pedaekcun, mpu3HAHUEM
CBOETO MpaBa Ha OMIMOKY U
TAKOTO e MpaBa JPyroro
YeIOBEKa;
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(hopMUpOBATH MMOCTYIIKU U
OLICHKH UX BO3MOXKHBIX
MOCJEACTBUM JJIst
OKpYXKaIOIIel Cpe/ibl
OpraHUu30BBIBATH
pUOOpPETEHHE B COBMECTHOM
JeSITeJIbHOCTH HOBBIC 3HAHUS,
HaBBIKH U KOMIICTCHIIUHU W3
OTIBITA APYTHX;

OOBIKHOBEHHBIE Jpo06s. [IpaBuibHbIE U S7 bubnmnoreka (hopMHUpPOBATH YMEHUE BHJIETh
npobu HENpPaBUIbHBIE TPOOH. HOK MaTeMaTU4eCcKue
OCHOBHOE CBOWCTBO https://m.eds00.ru = 3aKOHOMEPHOCTHU B UCKYCCTBE;
npobu. CpaBHEeHUE [7f4131ce T€HEPUPOBATH OPUCHTAITUIO B
npobeii. CrioskeHue u NESATEIILHOCTH Ha
BBIUWTAHUE COBPEMEHHYIO CHCTEMY
OOBIKHOBEHHBIX APOOEH. HAyYHBIX MPEJICTABIICHUN 00
CwMmernianHas 1po0b. OCHOBHBIX 3aKOHOMEPHOCTSAX
YMHOXEHHE U JIeIIeHUEe pa3BUTHS YeIIOBEKA, TPUPOIBI
OOBIKHOBEHHBIX JIpOOEii; 1 O0IIIeCTBA;
B3aUMHOOOpaTHBIE IPOOHU. CTPOUTH TOTOBHOCTH
Pemenne TekcTOBBIX MPUMEHSATh MaTeMaTHUECKUe
3a/1a4, Co/IeprKaluX 3HaHUS B HHTEPECaxX CBOETO
npoou. OCHOBHBIE 3a/1a4n 3J10pOBbsl, BEACHHUSI 310POBOTO
Ha apoou. [Ilpumenenune o0Opa3za xu3Hu (370pOBOE
OYKB JIJIs1 3aMTUCH nuTaHue, cOaTaHCUPOBAHHBIH
MaTeMaTHIECKUX PEXKHM 3aHATHIA U OT]IbIXA,
BBIPXEHUH U perynspHas puznuecKas
TIPETOKEHHH AKTUBHOCTH);
(hopMUpOBATH OPUEHTAIUIO HA
MPUMECHCHHE MAaTEMaTHUSCKUX
3HAHWM JUIS PEIIeHUs 33724 B
o0JacTu COXpaHHOCTH
OKpY’Karolien cpeaspl,
Harnsannas MHOroyrojapHHUKH. 8 1 bubnmoreka TeHEPUPOBATH NIPU3HAHUE
reOMETPHS. YeTpIpE€XYTroJIbHUK, HOK CBOETO TpaBa Ha OMHUOKY 1
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MHOTOyroJibHUKH = MPSIMOYTOJIbHHK, KBAIpar. https://m.eds00.ru = Takoro ke rnpapa JApyroro
[TpakTuyeckas pabora [7f4131ce YeI0BeKa;
«[loctpoenue (hopMHUpOBaTh OCO3HAHHE
NPSIMOYTOJIBHUKA C r1100aTbHOTO XapakTepa
3aJJaHHBIMH CTOPOHAMH Ha HKOJIOTHYECKUX MPOOIEM U
HEJIMHOBAHHOM Oymarey. MyTel UX PElICHUS;
Tpeyroabnuk. IInomans u (hopmynaHpoBaTh UIEH,
IepUMETP TIOHSTHS, THIIOTE3BI 00
IPSMOYTOJIBHUKA U 00BEKTaxX W SBJICHHUSAX, B TOM
MHOT'OYTOJIbHUKOB, YKCIIe paHee HEM3BECTHBIX,
COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB,
€IMHUIIBI U3MEPEHUS
wiomaau. [lepumerp
MHOTOYTOJIbHUKA.
HecsTuunsie JlecsiTuaHas 3ammumch 40 bubnmmoreka noOyXAaTh K UCIIOJIH30BAHUIO
npobu npobeii. CpaBHeHUE HOK 9TUX JOCTHUKEHHUH B IPYTHX
JECATHYHBIX APOOCH. https://m.eds00.ru = Haykax W IPUKIaTHBIX
JleiicTBUS ¢ NECATUYHBIMU [7f4131ce chepax;
npo0simu. OKpyTIIeHHE OPUEHTHPOBATH Ha TOTOBHOCTH
JECATUYHBIX ApoOeil. K 00CYX/IE€HUIO 3THYECKUX
Pemenne TekcTOBBIX npo0JeM, CBI3aHHBIX C
3aJa4, Co/IepIKaIInX NPaKTUYECKUM IPUMEHEHUEM
npobu. OCHOBHBIE 3a7a41 TOCTHXKEHHUIN HAYKH
Ha JIpoOu.
Harnsnnas MHororpaHHHUKH. 8 bubnuoteka OpPraHU30BBIBATH CIIOCOOHOCTH
reometpus. Tena | M3ob0paxenue HOK K OYMOIMOHAJILHOMY U
U GUrypsl B MHOT'OI'PaHHHUKOB. https://m.eds00.ru = scTeTHYECKOMY BOCTIPHSITHIO
MPOCTPAHCTBE Monenn [7t4131ce MaTeMaTHIECKUX OOBEKTOB,
IPOCTPAHCTBEHHBIX TEIl. 3aja4, peleHui,
IIpssMOyTONBHBIN paccyXJIeHUI

napaujenenunes, Kyo.
Pa3BépTku Kyba n
napaenenunesa.
[IpakTrueckas pabota
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«Pa3BépTka Kyba.

O0BEM KyOa,
IPSMOYTOJIBHOTO
napasuiesenumnena
7 [ToBTOpEeHME N [ToBTOpEHHE OCHOBHBIX 13 1 bubnuorexa (hopMupoBaTh MOHUMAHKE
00001menune IIOHATUN U METOJIOB Kypca HOK MaTE€MaTU4YeCKON HayKH Kak
5 xacca, 006001IcHIEe https://m.edsoo.ru = cdepsl yea0BeYECKOI
3HAHUN [7f4131ce IEeSITEILHOCTH, DTAIIOB €6
pa3BUTHUS U 3HAUUMOCTH IS
Pa3BUTHS IUBUIN3AIUU
MOJIJIEP’KUBATH TOTOBHOCTh
MPUMEHSTH MaTEMaTHYCCKUC
3HAHUS B UHTEPECaX CBOETO
3II0pOBbsI, BEACHUS 3/J0POBOTO
o0pa3za xu3Hu (370pOBOE
HNUTaHue, cOATaHCUPOBAHHBIM
PEKUM 3aHATUN U OTIbIXA,
perymnsipHasi pusudeckas
AKTUBHOCTH)
OBIIEE KOJIMYECTBO YACOB I10 204 10

[NPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

6 KIIACC
KoJunyecTBo 4yacoB JesATeIbHOCTD
No Haumenosamue OCHOBHOE DyieKTpoHHbIe (1H(POBLIE) yHuTet-
o/ PA3ENOB H TeM conepmanme Beero Kontpoabubie I[IpakTnueckue 06pA30BATEBHbIE PECYPCHI npe1MeTHHKa ¢
NPOrpaMMmsl padoThI padoThI y4yeToM padoueH
NMPOrpamMMblI
BOCIUTAHUS

1 Hatypanbnbie Apudmernueckue 30 2 0 bubnmnoreka HOK Opranu3oBbIBaTh

qpcIa JeHCTBHS C https://m.edsoo.ru/7f414736 pabory
MHOTO3HAYHBIMU oOyJaromxcs ¢
HATYpaIbHBIMH COLIMATIBHO
yrcnamu. YucnoBsie 3HAYUMOM
BBIPXCHWSI, TOPSJIOK nH(popManuen:
JEUCTBUIA, 00CyX/1aTh,
HCIIOJIb30BaHUE BBICKA3bIBaTh
cko0ok. OKpyriieHue MHEHHE.
HaTypaJIbHbIX YHCEII. [ToOyxaTh
Jlenurenu u KpaTHbIE y4almxcs Ha
4yucia; HanOOIbITHI aKTUBHOE Y4acTHE B
o0mHil neauTens u pelieHnn
HanMeHbIIee 0011ee MPaKTUYECKHUX
KpaTtHoe. JlenumocTh 3aaq
CYMMBI U MaTeMaTH4YeCKOn
MIPOU3BEICHUS. HAIpPaBIEHHOCTH
Jlenenue ¢ oCcTaTKOM.
Pemenne TekcTOBBIX
3ajad.

2 Harnsgnas [lepnieHuKynspHbIE 7 0 2 bu6muoreka [JOK [TonnepxxuBath
reOMETpHs. MpsIMbIE. https://m.edso0.ru/7f414736 TOTOBHOCTE K
[Ipsambie Ha [TapannensHbie BBITTOJTHEHUIO
MIJIOCKOCTH npsimele. Paccrosinue 00s13aHHOCTEH
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MEXY IBYMS
TOYKAMHM, OT TOYKH J10
IIPSIMOM, JIJIMHA
Maplpyra Ha
KBaJPaTHOM CETKE.

rpaxJaHUHA U
peanu3aluu ero
npas,
IIPEJCTABICHUEM O
MaTeMaTHYECKUX
OCHOBax
(byHKIIMOHUPOBAHUS
pa3INnYHbIX
CTPYKTYD, SIBJICHUH,
nporenyp
rpakJaHCKOTO
oO1iecTBa

Hpobu

OOBIKHOBEHHAs
IpoOb, OCHOBHOE
CBOMCTBO ApooH,
COKpaIieHue 1pooei.
CpaBHeHue u
yIOpSA0YNBAHUE
npobeii. JlecsTuunbie
Ipobu U MeTpuyecKas
CUCTEMa Mep.
Apudmernueckue
JIEUCTBUS C
OOBIKHOBEHHBIMU 1
JECATUIHBIMU
JIPOOSIMH.
OtHomienue. Jlenenue

B JaHHOM OTHOIIICHUH.

Maciura0,
nponopuus. [Tonstue
MPOLIEHTA.
Brranciaenue
MPOLEHTA OT
BEJIUYHUHBI U
BEJIMYMHEI TT0 €&

32

bubmuorexa [IOK
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[TonnepxxuBath
HMHTEPEC YUalIUXCs
10 OBJIAJACHUIO
SI3BIKOM
MaTeMaTUKU U
MaTeMaTHIECKOM
KYJIbTYpOH KaK
CpPEACTBOM
MTO3HAHMS MUDPA,
MIPUBJIEKATH
BHHUMAaHHE
oOyJaronmxcs K
MaTeMaTU4eCKOM
HayKe Kak cgepbl
YeJIOBEUYECKOM
JIEATCILHOCTH,
JTaIoB €€ pa3BUTUSA
¥ 3HAYUMOCTH JIJISI
pa3BUTHUS
[IUBUIIA3AIAN
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npoueHry. Pemenue
TEKCTOBBIX 33724,
coJepKalux ApoOu u
HPOLICHTHI.
[IpakTuyeckas padora
«OTHOLIEHNE NTTUHbI
OKPY’KHOCTH K €€

JUaMEeTpy»
Harnannas OceBasi CUMMETpPHS. bu6nmoreka [IOK YcTaHaBiIuBaTh
TCOMETPHSL. HentpanbHas https://m.edsoo.ru/7f414736 nosepurenbHbIe
Cummerpust CUMMETpHUSL. OTHOLLUEHUS MEXKITY
[TocTpoenue YUHTEIIEM U
CUMMETPUYHBIX oOyuaronumucs,
¢uryp. [IpakTrueckas CTIIOCOOCTBYIOMINX
pabota «OceBas MMO3UTUBHOMY
CUMMETPHSI. BOCITPUSITHIO
Cummertpus B YYAIIUMHUCS
MPOCTPAHCTBE. TpeboBaHMU
YUUTEI.
Beipaxenus ¢ [Tpumenenue OykB bubmuoreka [JOK CoznaBath B
OyxBamu JUTA 3AMUCH https://m.edso00.ru/7f414736 y4eOHbIX rpymmax
MaTeMaTUYECKHX pPa3HOBO3PACTHBIE
BBIPAKECHHUN U JIETCKO-B3POCIIbIE
MPETOKEHHH. OOIIHOCTH
bykBenHbie oOydJaromxcs,
BBIPKEHUS U MIPUBUBATh
YHCIIOBBIE MPOsIBIIEHUE
MOJICTAHOBKHU. UHTEpeca K
bykBeHHbIE MIPOLUIOMY U
pPaBEHCTBa, HACTOALLEMY
HaXO0XJICHUE POCCUICKOMN
HEU3BECTHOTO MaTeMaTUKH,
KOMITOHEHTA. LIEHHOCTHBIM
DOpMYyIIBL. OTHOLLIEHUEM K
JIOCTHKEHUSIM
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Harnsamnas
reoMeTpHus.
®urypsl Ha
IUIOCKOCTH

YeTpIpEXYroJIbHUK,
IIPUMEPBI
YEeTBIPEXYTOJIbHUKOB.
IIpAMOYTrOJIbHUK,
KBaJpaT: CBOWCTBA
CTOPOH, YTJIOB,
JUarOHaJICH.
W3mepenue yrios.

Buas! TpeyrojibHUKOB.

[TepumeTp
MHOT'OYT'OJIbHUKA.
[Tnomans purypsr.
Dopmyisl IepuMeTpa
Y TUIOIIAU
IPSIMOYTOJIbHUKA.
[Tpubnmxénnoe
U3MEpEeHHe MII0IAaAN
¢uryp. [IpakTrueckas
pabora «Ilnomanas

Kpyray.

14

bu6nuoreka [IOK
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POCCUICKUX
MaTEeMaTUKOB U
POCCUICKOMN
MaTeMaTH4IeCKOM
IIKOJIBI

®opMupoBaTh
TOTOBHOCTE K
BBIIIOJIHEHHIO
00s13aHHOCTEN
rpa)<TaHuHA U
peanu3aluu ero
pas,
MPEACTABICHUEM O
MaTeMaTUYECKUX
OCHOBax

(byHKIMOHUPOBAHUS

Pa3JINIHBIX

CTPYKTYD, SIBJICHUH,

poLEeayp
Ipak TaHCKOTO
0011ecTBa;
BI)ICTp anBaThb
YCTaHOBKY Ha

AKTUBHOC Y4aCTHC B

pereHnn
MPaKTUYECKHUX
3a1a4y
MaTeMaTU4YeCKOM
HaIpaBJIEHHOCTH,
OCO3HaHUEM
BAKHOCTH
MaTeMaTHU4eCKOTro
o0Opa3oBaHHsI HA
MPOTSKEHUH BCEH
JKU3HU 15
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YCIIECIIHOM

npodeccnoHanbHOM
JIeATEITbHOCTH.
[lonoxurensuele = Llenble uncna. 40 bubmumoreka [IOK dopmHupoBaTh
u Mopnyinb yncna, https://m.edsoo.ru/7f414736 roroBHOCTH K
OTpHULIATENIbHBIE = T€OMEeTpUYecKas 00CYKICHHUIO
yucna UHTEpIIpEeTaLUs THUYECKUX
MoysIsl. YncinoBsie npobiem,
MIPOMEXKYTKH. CBSI3aHHBIX C
[TonoxxurenpHbIe U MIPAKTUICCKHM
OTpULATENIbHbIE MPUMEHEHHEM
ymcia. CpaBHeHHE JIOCTUKEHUI HayKH;
MOJIOKUTEIBHBIX U pa3BUBAaTh YMEHHIO
OTPHULIATEIBHBIX BH/JICTh
qrcel. MaTeMaTH4eCKue
ApudmeTndeckne 3aKOHOMEPHOCTH B
JIEUCTBUS C HUCKYCCTBE;
MOJIOKUTETHHBIMH U OpraHU30BHIBATH
OTpHUIATENbHBIMH MOHUMAaHNe
yucinamu. Pemenune MaTeMaTU4YECKOM
TEKCTOBBIX 3a]1a4. HayKH Kak chepsl
YeJI0BEYECKOMN
JIeATETbHOCTH.
IIpencraBnenue | IIpsmoyroneHas 6 bubnmnoreka [JOK Crpouth
JIAaHHBIX crucTemMa KOOpAuHaT https://m.edso0.ru/7f414736 TroToBHOCTB
Ha MJIOCKOCTH. MPUMEHSTh
KoopauHats! TOUKH MaTeMaTUYECKHe

Ha ITIOCKOCTH,
abciucca u opJuHaTa.
CronbuyaTnlie U
KpPyTOBBIC
JTUarpamMMBbl.
[IpakTrueckas pabota
«IoctpoeHue
nuarpaMmmy. Perienue

3HAHUS B HHTEpECcax
CBOETO 3JIOPOBbBS,
BEJICHUS 37J0POBOTO
o0Opa3a Ku3HU
(3m10poBOE MUTAHUE,
cOalaHCUPOBAHHBII
PEXKUM 3aHATUI U
OT[bIXa,
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Harmsagaas
reoMeTpus.
@urypsl B
IIPOCTPAHCTBE

TEKCTOBBIX 3aad,
COJICpIKaIINX JaHHbIC,
MIPEJICTaBJICHHEIC B
TabJMIax v Ha
JUarpamMmmax.

[IpssmMOyTOIBHBII
napajieNienurne;, Kyo,
npu3Ma, THpamMu/Ia,
KOHYC, IIWJIMHID, [I1ap
u cdepa.
N300paxkeHue
POCTPAHCTBEHHBIX
¢buryp. [Ipumepst
pa3BEPTOK
MHOT'OI'PaHHHUKOB,
IIMHIpA U KOHYCA.
[IpakTuyeckas padora
«Co3manue Moueinei
POCTPaHCTBEHHBIX
¢buryp». [lonstue
00BEMa; eTUHULIBI
U3MepeHus 00bEMa.
O6BéM
IPSIMOYTOJIEHOTO
napajenenunena,
Ky0a, GopMyIbl
o00BEMa.

bubnnoreka IIOK
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peryisipHas
buzuveckas
aAKTUBHOCTb);
dhopmMHupoBaThH
OpHUEHTAIINIO HA
MIPUMEHEHUE
MaTEeMaTHYECKHUX
3HAHUW 11
peIIeHNUs 3a/1a9 B
obnactu
COXPAHHOCTH
OKpY>Karoleu
CpPE/IB.
I'enepupoBath
MpPU3HAHUE CBOETO
IIpaBa Ha OIIKOKY U
TaKoro e Mpasa
JIPYTOTO YEIIOBEKA;
¢dbopmupoBaTh
OCO3HaHUE
rI100aITbHOTO
Xapakrepa
HKOJIOTHYECKUX
npobisieM u myTei
WX pEIICHNUS;
dbopmynupoBaTh
UJICH, TIOHSTHSI,
TUTIOTE3bI 00
00BEeKTaxX U
SIBIICHUSX, B TOM
qrclie paHee
HEU3BECTHBIX.
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10 TlomTopenwue,
0000111eHHE,
CHCTeMaTU3aIUs

IToBTOpenune
OCHOBHBIX ITOHATHH U
METO/I0B KypcOB 5 1 6
KJ1accoB, 0000IIeHE
Y CUCTEMaTH3aIus
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME
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bu6nuoreka [IOK
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®opMupoBaTh
MOHUMAaHHe
MaTeMaTU4YECKON
HayKH Kak chepsl
YEJI0BEYECKOU
JIeSITEIbHOCTH,
JTAIoB €€ pa3BUTHUSA
Y 3HaYUMOCTH JJIs1
pa3BUTHS
[UBUIN3AITT
MO/ICPKUBATH
TOTOBHOCTH
MIPUMCHSITH
MaTeMaTH4ecKue
3HaHUS B MHTEpEcax
CBOETO 3/I0pPOBbS,
BEJICHUS 37J0POBOTO
o0pasa KHU3HH
(3mopoBoOE MUTaHUE,
cObamaHCHUpOBaHHBIN
PEXKUM 3aHITUI U
OT[IbIXA,
perynspHas
buznueckas
aKTUBHOCTb).
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHUS:

OHa o0ecrieunBaeT U3yYCHHE APYTUX TUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO,
TaKk W TYMaHHUTapHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO HJisi TPOAODKCHUS
oOpa3oBaHMsi U B TOBCEIHEBHOH J>XWM3HU. Pa3Buthe y oOydarommxcs HayYHBIX
NPEJICTaBICHUA O TMPOUCXOXKICHUH U CYIHOCTH ajreOpandecKux aOCTpaKIIHid,
croco0e OTpakeHHs] MaTeMaTHYeCKOW HAayKOH SIBJICHU U MPOIIECCOB B MPHUPOJAE U
oOIIIeCTBE, POJIM MAaTEeMAaTHYEeCKOTO MOJCIHMPOBAaHUS B HAyYHOM IIO3HAHMM U B
MPAKTUKE CIOCOOCTBYEeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS W KadyeCTB
MBIIIICHNS, HEOOXOIUMBIX JIJIs aJalTallid B COBPEMEHHOM ITM(POBOM OOITIECTRBE.
N3yuenne anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUSI HaOIIOJaTh, CpPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTH MBIIUICHHS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJABI, (OPMYIHPOBATH
yTBepkaeHnus. OcBoeHHE Kypca aiareOppl 00ecreuynBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYalOIIUXCS: OHU HCIOJIb3YIOT JCAYKTUBHBIE W HHAYKTUBHBIC
paccyxlieHus, OoOO0OIeHHEe W KOHKPETH3allMi0, a0CTparupoBaHHE W aHAJIOTHIO.
OOyuenne anreOpe IMpeanoyiaracT 3HAYUTEIBHBIA O00BEM  CaMOCTOSTECIHHOM
NESATEILHOCTH O0yYaroIIUXCs, MOITOMY CAMOCTOSITEIILHOE PEIICHUE 3a/1a4 SBIISICTCS
peanu3zanuein e TeNbHOCTHOTO IPUHITUIIA O0yUEHHUS.

B cTpykType mporpammbl yueOHOTO Kypca «Anredpay s OCHOBHOTO 00IIEero
o0pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«Uucma w® BBIUUCICHUS», «ANTeOpandecKue BBIPAXKCHHUS», «YpaBHEHUA U
HepaBeHCTBa», « DyHKIMM». Kaxmas U3 3TUX coaepiKaTeIbHO-METOIMUSCKUX JTMHHUH
pa3BUBAETCS Ha MPOTSHKCHUU TPEX JIET U3YUCHHS Kypca, B3aUMOICHCTBYS C IPYTUMH
ero JUHUSIMH. B Xome u3ydeHws y4eOHOro Kypca OOYyYaroImUMCS MPUXOIUTCS
JIOTUYECKH PACCYXkAaTh, UCIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBs3M C
3TUM B TIPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pasleliax MaTeMaTHYeCKOTro
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJIQJEHUI0  OOy4YalOIIMMHUCA  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4ecKoro si3bika. ConaepkKaTelbHOW € CTPYKTYPHOM
OCOOCHHOCTBIO Y4YeOHOTO Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapaKkTep.

Conepxkanve nuHUM «Ywcia W BBIYHUCICHUS» CIYXKHUT OCHOBOW IS
TATbHEHIIer0 M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHS TOJIB30BAThCS aJTOPUTMAMH, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIMMBIX ISl TIOBCEIHEBHOM
u3HU. Pa3BuTHE MOHATHS O YKCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C paIlMOHATBHBIMH W HPPANMOHAIBHBIMU YHUCIaMU, (OPMHUPOBAHHUEM
NPEJCTaBICHUA O ACHCTBUTEIHLHOM YHCIE. 3aBEpIICHHE OCBOSHUS YUCIOBOW JIMHUU
OTHECEHO K CpelHeMy 001IeMy 0Opa3oBaHUIO.
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ConeprkaHne OBYX anreOpandecKux JTUHUN — «ANreOpanvecKkue BhIPaKECHUS
U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYeT (HOPMHUPOBAHHMIO y OOYUYAIOLIUXCS
MaTEeMaTHYECKOTo anmnapara, HEOOXOAMMOro i pEIIeHUs 3aJad MaTeMaTUKH,
CMEXXHBIX MPEJAMETOB U MPAKTHUKO-OPHUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
obmiero o0Opa3oBaHUsl y4eOHBIM MaTepuan TPYHNIUPYETCS BOKPYT pPalMOHAIbHBIX
BbIpaXeHU. Anrebpa IEMOHCTpPUPYET 3HAUYCHHE MATEMaTUKU KakK sI3pIKa JJis
MOCTPOCHHUS MAaTEeMAaTUYECKUX MOJIEJEH, OMMCAaHUs MPOLIECCOB U SIBJICHUN peabHOro
mupa. B 3amaum oOyueHuss anrebpe BXOIAT TakkKe JaJbHEWIIEe pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHUSI, HEOOXOIMMOTO, B YaCTHOCTH, IIJIi OCBOCHHS Kypca
WHPOpPMATUKA, ©  OBJAJCHHEC  HABBIKAMH  JEAYKTUBHBIX  PacCyKICHUM.
[IpeoOpazoBaHne CHUMBOJBHBIX (OPM CIHOCOOCTBYET pa3BUTHIO BOOOpAKCHHS,
CHOCOOHOCTEN K MaTeMaTU4ECKOMY TBOPUECTBY.

Conepxanue (yHKIMOHATBHO-TpApUUECKON JIMHUYU HAIeIeHO Ha TOJIy4YeHUE
00yJaromuMucs 3HaHUN 0 (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIENN ISt
OMHKCaHUsl U WCCIEAOBAaHUSA Pa3HOOOPA3HBIX MPOLIECCOB W SIBICHUH B TPUPOJE U
oOmecTtBe. M3yyeHue matepuaia crnocoOCTBYET Pa3BUTHIO y O0y4YaIOIIUXCS YMEHUS
UCIIONb30BaTh Pa3jMuHbIC BBIPA3UTENbHBIE CPEICTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CHMBOJMYECKHE, Tpaduueckre, BHOCHT BKJIag B (OPMUPOBAHUE
NPECTABICHUN O POJIM MATEMATUKU B PA3BUTUH IMBUIM3AIMA U KYJIbTYPHI.

CornacHo yueOHOMy TIIaHy B 7-9 Kiaccax WH3y4aeTcs YYeOHBIM Kypce
«Anrebpay», KOTOpBI BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCPKAHUS:
«Yucna W BBIYMCICHUA», «ANTeOpanveckue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIUN.

OOmiee 4YMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsI W3Y4YEHHUS Y4eOHOTro Kypca
«Anrebpay», — 306 yacos: B 7 kitacce — 102 vaca (3 yaca B Henenio), B 8 kiacce — 102
yaca (3 gaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B HEJEIN0).

COAEP)KAHUE OBYUYEHMUS (7 KJIIACC)

Yucjaa v BLIYUCJICHUA

JpoOu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXO] OT OJHOM (OpPMBI 3amUCH
npobeit k gpyroi. IloHaTwe palMoOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YOOpAJOYMBAHUE  PALMOHATIBHBIX  YHCel.  ApudMEeTHYeCKHe  JIeUCTBUS  C
palMoOHaNbHBIMU 4YMCIIaMU. PerneHue 3amad u3 peajbHOM MpakTUKU Ha 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJlbHbIM [IOKa3aTeJeM: ONpeleieHne, npeoOpa3zoBaHue
BBIpQXEHUI Ha OCHOBE OIpEAeNeHUs, 3anuch OonpIMX uncend. [IporeHtsl, 3anuch
IPOLEHTOB B BHJE ApoOU U JpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33aJaud Ha
IIPOLIEHTHI, PELIEHUE 334 U3 PEAJIbHON MPAKTUKH.

[IpumMeHeHne TOPU3HAKOB  JIEIMMOCTH, Pa3J0KEHHE HAa  MHOXUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTM, B TOM  4ucie OOpsAMas W oOpaTHas
IPONOPLUOHAIBHOCTH.
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AuireOpandecKkue BbIPaKeHUSA

[TlepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHOW. JlomycTuMeble
3Ha4YeHUs nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BHUJIE
¢opmyibl. Beruncnenus no ¢gopmynam. [IpeoOpasoBanne OyKBEHHBIX BBbIpAXKEHMI,
TOKJECTBEHHO pPAaBHBbIC BBIPAXKEHMs, IIpaBWia MpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOJCTBA CTENEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

OpnHousieHsl 1 MHOTOwIeHbl. CTeneHb MHoOrouwieHa. Cllo)KeHue, BbIUWTAHUE,
YMHOKEHHE MHOTOUJIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHHS: KBaJAPaT CyMMBI U
KBaJpar pazHocTH. Popmysa pa3HOCTH KBaApaToB. PasiokeHME MHOrOYJIECHOB Ha
MHOKHUTEIIH.

YPaBHeHI/IH H HEPABCHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBujia NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHHUM.

JluHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MIOMOIIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHUE C JABYMs MEpEMEHHbIMU M ero rpaduk. Cucrema IByX
JUHEWHBIX YpPAaBHEHHWW C JByMs IIEpEMEHHBIMU. PelleHne cHucTeM YypaBHEHUU
croco0oM mnojcTaHOBKH. [IpuMepsl penieHus: TEKCTOBBIX 337a4 C MOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsimoil. YUnciioBbIE NPOMEKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN MIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX m Oy. AOciucca m opaWHaTa
TOYKM Ha KOOPAMHATHOW IIIOCKOCTH. [Iprmepsl rpadukoB, 3a1aHHbIX (GOpMyIamHu.
Yrenne rpapukoB peanbHbIX 3aBucuMmocteld. [lonsatue dynkumu. ['paduk GyHkmmm.
CsoiictBa (Qyukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢yHkuunm y = |x|.
['paduueckoe perienre TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUHN.

COIAEPKAHUE OBYYEHUA (8 KIIACC)

Yuciia 1 BEIYUCTICHUSA

KBagparueiit kopeHb u3 uucna. [loHstue 00 wuppanmoHAILHOM 4YHUCIE.
JlecsaTnuHbie TPUOIMIKEHUS WPPAIMOHATBHBIX Yuced. CBOMCTBAa apr(pMETHIECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYHCIICHUSIM.

JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorctBa. CTaHIapTHAS 3allKMCh YKCIIA.

AJuireOpandecKkue BbIPaKeHUSA
KBagpaTHblil TpEXUieH, pa3aoKeHUue KBaAPATHOTO TPEXUIECHA HA MHOXKHUTEIH.
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Anrebpandeckass ApoOb. OCHOBHOE CBOMCTBO —ayireOpaudeckor JpoOu.
CrnoxeHnue, BBIUMTAHHWE, YMHOXXEHHE, [ICJICHHE  aireOpandeckux  JpoOeil.
ParmonansHbie BEIpaXKEHUS U UX MpeoOpa3zoBaHUeE.

YPaBHeHI/Iﬂ H HEPABCHCTBA

KBaapatHoe ypaBHeHue, popmysia KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema
Buera. Pemenue ypaBHEHHN, CBOIAIIMXCSA K JIMHEMHBIM W KBaJApaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHbIE YPABHEHHUS.

['padrueckas mHTEpHnperanrs ypaBHEHUU C JIByMs MEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpPAaBHEHUM C JBYMs INepeMeHHbIMHU. [Ipumepsl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEpAaBEHCTBA M UX CBoMcTBa. HepaBeHCTBO ¢ OJHOUN MEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBEHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUUHA

[Tonstue pynkuuu. O0IaCTh ONpPEAEIECHUS U MHOXECTBO 3HAUCHUN (DYHKIIMH.
CriocoObl 3aanus (PyHKIMIA.

I'padpux ¢ynkumu. Yrenuwe cBoicTB (yHkuuu no e€ rpaduky. [Ipumepsi
rpaguKoB (PyHKIMI, OTPAKAOIINX PEATbHBIE TPOLIECCHI.

OyHKIMY, ONHCHIBAIOIIME MNPAMYHO M OOpaTHyI0 MNPONOPLUUOHATIbHBIC
3aBUCUMOCTH, UX rpaduku. dyHkuum Y ¥y = x,y x, Y=|x|. I'paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

COJEP’)KAHUE OBYUEHMS (9 KJIACC)

Yucia v BBIYUCICHUSA

PanmonaneHble 4Kclia, UpPpalMOHAJIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHbIE
JecsTUUHbIe ApoOu. MHOXECTBO AEMCTBUTEIbHBIX YMCEN, JACHCTBUTEIbHBIC YHUCIIA
KaKk OECKOHEUHBIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IPSAMOU.

CpaBHeHHME JIEWCTBUTENIbHBIX YHWCEN, apu@MeTHYecKue JeHCTBUS c
JNEWCTBUTEIBbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpA, JJIMTEIBHOCTh IMPOIECCOB B
OKpYKaroIIeEM MUPE.

[Tpubnmx€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInneriHoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOASIIUXCS K JTUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHune ypaBHEHMH, CBOIAIIUXCA K KBaAPATHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUH TPETbEM U YETBEPTOMU
CTEICHEW pa3JI0KEHUEM Ha MHOKHUTEIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PelieHne TEKCTOBBIX 3aaauy

anreOpanvyeckKuM METOI0M.
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VYpaBHeHue ¢ JByMs NEepeMEHHbIMU M ero rpaguk. PemieHue cucrem AByX
JIMHEWHBIX YPaBHEHUM C JAByMs IEPEMEHHBIMM. PelieHne cucrem IByX ypaBHEHUH,
OJHO U3 KOTOPBIX JHHEHHOe, a japyroe — BTOpod creneHu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

PerieHue TeKCTOBBIX 3a/1a4 alnreOpanyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IIepeMEHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBaaparHele HepaBEeHCTBA.
I'papuueckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKUUHA
KBagparnunas ¢ynkuusa, e€ rpapuk u cpoiicTBa. Ilapaboisia, kKoOpAMHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.
['pacduxu (GyHKLIHIA:
# 3
y=#&x, y=4hx+b y=_,y=xy= Vx, y = |x|

, M X CBOMCTBA.

YucjaoBble MOCJI€10BATEIbHOCTH U nmporpeccuu

[IoHsiTHE YMCIOBOW MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass U reoMmerpuueckas mnporpeccuud. PopmMmyibl N-TO 4iieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpeccuil, CyMMbI EPBBIX N YJICHOB.

N300paxkeHne 4YiIeHOB apu(PMETHUYECKOW W TEOMETPUYECKOM Mporpeccui
TOYKAaMHU HAa KOOPJAWHATHOW TUIOCKOCTU. JIMHEHWHBIA U SKCIIOHEHIMAIBHBINA POCT.
CI10KHBIE NPOLIEHTBI.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIC pe3ysbTaThbl OCBOCHHUS MPOTrpaMMBl YU4eOHOTO Kypca K KOHITY
oOyueHnus B 7 Kjacce:

Yucjaa v BLIYUCJICHUA

BeITIONTHATE, coYeTas YCTHBIE W THUCHBMCHHBIE NTPHEMBI, apuPMETHUCCKUC
JEHCTBHUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHWs YHCIOBBIX BBIPAKCHHUHA, NPHUMEHATH Pa3sHOOOpa3HbIC
CrocOObl ¥ TPUEMBI BBIYUCIICHUS 3HAUYCHHM NPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTs OT OmHON (OpPMBI 3amUCH 4Yucen K Jpyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO Ip0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PAITMOHAIILHEIE YHCTIA.

OKpyTJISITh YUCIIa.

BBIMOMHATS TPUKHUAKY U OIEHKY pe3ysibTaTa BBIUUCICHHM, OLICHKY 3HAYEHUMN
YUCJIOBBIX BbIpaQXEHUW. BBIMONHATE MEUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeIIsIMH.
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[IpuMeHsTh MPU3HAKHU JAEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYypaJIbHbBIX
quCenl.

Pemiate mpakTHUKO-OpUEHTUPOBAHHBIE 3a7adyM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIIMYUH, MPOIEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelieHusl 3a7ad ¢ Y4E€TOM OIrpaHUYECHUH, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonp30BaTh alreOpanveckyro TEPMUHOIOTHIO M CUMBOJIMKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPQKCHUN TMPH 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BrITIONHTE TipeoOpa3oBaHus IE7I0T0 BBIPAKEHUS B MHOTOUYICH MPUBEACHUEM
MOTOOHBIX CJTaraeMbIX, PAaCKPHITHEM CKOOOK.

BBITIONHIAT, yMHOKEHHE OJHOWICHA HAa MHOTOWIEH M MHOTOWICHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB Ha MHOXHTEIHW C TOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEro MHOXKHUTEJNS, TPYNIUPOBKH CJIaraeMbIX, IPUMEHEHUS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS.

[IpumensTe npeoOpa3oBaHUs MHOTOUYJICHOB JJIS PEIICHUS Pa3IMYHBIX 3ajad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcmonp30BaTh CBOWCTBA CTEMEHEH C HATYPAJIbHBIMH TIOKA3aTENsIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OIHOM IIEPEMEHHOW, NPUMEHsS IpaBUJIa
Iepexoia OT HCXOIHOTO YPAaBHEHHUS K PaBHOCWIBHOMY emy. [IpoBepsTh, ABisercs au
YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METObl MPU PEIICHUHN JTHHEHHBIX YpaBHEHUH U UX
CUCTEM.

[TongObupath npuMepbl Map YHCEN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO
YpPaBHEHHUS C ABYMsSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpaduK JUHEHHOTO YpaBHEHUS C IBYMS
MePEMEHHBIMHU, MOJIb3YSICh TPAPUKOM, MPUBOJAUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemate cuctemsl IBYyX JIMHEWHBIX YPABHEHUH C IByMs EPEMEHHBIMHU, B TOM
yucie rpaduIecKy.

CocraBisiTh W peniaTh JWHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHUI I10 YCJIOBHIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a71a4¥ MOJYYEHHBIN PE3YJIbTAaT.

DOyHKUMHU
N300pakaTh Ha KOOPAMHATHON NPSAMOM TOUKH, COOTBETCTBYIOIIUE 33aHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alIUCHIBATh YHCIIOBBIE MPOMEXYTKH Ha
anreOpanvueckoM s3bIKeE.
OTmeuaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpIWHATaM,
CTPOUTH rpaduKy TMHEHHBIX QyHKIMH. CTpouTth rpaduk GyHKmMu y = |x|.
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OnucelBaTh C MOMOLIBIO (YHKIUN H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYUHAMU:

CKOpOCTb,  BpE€Ms,  paccTOsHUE,  II€Ha,  KOJWYECTBO,  CTOUMOCTD,
IPOU3BOIUTENLHOCTD, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKINH 1O 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crnocod MpEeACTaBICHUS M aHAIM3a HHQPOpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEH.

[TpenMeTHBIE pe3yabTaThl OCBOCHUS IMPOTPaMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Yuciia v BIYMCICHUSA

Hcnonp30BaTh HavYaJIbHBIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucen JJId CpaBHEHUS, OKPYIJIEHUS W BBIYMCICHUW, M300pa)xkaTh JEHCTBUTEIbHBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumMeHsATh TOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3ys MpPU HEOOXOJAMMOCTU KAJIBKYJISATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXAIIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEH.

Hcnonp30Barh 3amucu OOJIBIIMX M MajbIX YHUCENl C MOMOIIBIO JECATUYHBIX
npobeit u crenieneit uucia 10.

AJire0panvecKue BbIPaKEeHUs

[IpuMEHAT, TOHATHE CTEMEHW C LEJbIM  [OKAa3aTesieM, BBINOJHSTH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM MTOKa3aTeIeM.

BBIMOTHATE TOXAECTBEHHBIC TTPeoOpa3oBaHUs pallMOHAIBHBIX BEIpAXKEHUN Ha
OCHOBE ITpaBUJI JCHCTBHI HaJl MHOTOYWICHAMH M aJITeOpandeCKUMU APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpuMeHsaTH TpeoOpa3oBaHUs BBIPAKSHUM JIJISl PEIICHUS Pa3IudYHBIX 3a/1a9 M3
MaTE€MaTUKH, CMEXXHBIX TIPEIMETOB, U3 PEATTbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewars sMHEMHBIE, KBAaJApAaTHBIC YPABHEHUSA W DPALMOHAJIBHBIE YpPaBHEHUS,
CBOAILMECS K HUM, CHCTEMBI IByX YPABHEHHUMU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE NMPOCTEHIINE HUCCIECIOBAHUS YPABHEHWW U CUCTEM YPaBHEHUM, B
TOM YHCJIEe C MPUMEHEHUEM TpaduiuecKuX MpeaAcTaBieHN (yCTaHaBIUBaTh, UMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexomuts OT crmoBecHOW GOPMYIHPOBKH 3amauul K €€ anre0pandeckoi
MOJEIN C IIOMOULIBIO COCTAaBJICHHUsS YPAaBHEHMs WM CHCTEMBl YpPaBHEHHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOIYYEHHBIM pe3ynbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI1 CPABHEHUS, OLIEHKH, PEIIaTh
JVHEWHbIE HEPABEHCTBA C OJHOW NMEPEMEHHON U UX CUCTEMBI, AaBaTh IPapUUECKyrO
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUNHA
[lorumaTe W UCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHSTHS U S3bIK (TEPMUHBI,

CUMBOJIMYECKHE O00O03HAYEHMs), OMNpEAeNiITh 3HAueHHEe GQYHKUUU TO 3HAYEHUIO
aprymMeHTa, ompeaensatb cBodcTBa (yHkuuu no e€ rpadpuky. Ctpoutb rpaduku

y=oy=xty=xty=xy=lkl

AJIEMEHTApHBIX  (PYHKIIMH  BU7A:
OTMHMCHIBATH CBOMCTBA YMCIOBOU (PYHKITNH 1O €€ TpaduKy.

[IpenMeTHbIC pe3yabTaThl OCBOCHUS IMPOTPAMMBI Y4EeOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

Yuciaa 1 BLIYUCTIEHUS

CpaBHI/IBaTB H YIIOPAOOYMBATh PAalMOHAJIbHBIC 1 UPPAIOHAJIbHBIC YU CJIA.

BrInmoaaaTh apI/ICI)MeTI/I‘-ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMHU YW CJIaMH, COUCTasA
YCTHBIC W IIMCBMCHHBIC HpI/IéMBI, BBIIIOJIHATL BBIYHUCICHHA C HPPAlUOHAIIbHBIMHU
quCJIaMHU.

HaXOI[I/ITB 3HAQUYCHUS CTEIICHEH C OCJIbIMHU ITOKA3aTCIIIMU U KOpHCﬁ, BBIYHCIIATH
3Ha4YCHUA YHUCJIIOBBIX BBIpa)KeHHﬁ.

OKpYFJIHTB IICfICTBPITGJILHBIG 4qucCiid, BBIIIOJIHATL IIPUKHUAKY PC3yiibTaTa
BBI‘lPICJIGHPIﬁ, OICHKY YHCJIOBBIX BBIpa}KeHI/Iﬁ.

YpaBHeHUS U HEPABEHCTBA

PewmaTe nuHelHbIE U KBaJApAaTHBIE YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM,
npocTeliue APoOOHO-pAllMOHATIbEHBIE YPABHEHHUS.

Pemlate cucteMbl IBYX JMHEHWHBIX YPAaBHEHUW C JABYMS INEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABISETCS JIMHEMHBIM.

Pemarp TekcTOBBIE 3alayd  anreOpamyeckuM CIOCOOOM C  TIOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUW M CHUCTEM YPAaBHEHHM, B
TOM YHCJIE C MPUMEHEHUEM TpaduiecKuX MpeacTaBieHui (yCTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MIPOYEE).

Pemarp nuHENHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa’kaTh
pEILIEHHE HEPABEHCTB HAa YHCIJIOBOW NPSMOM, 3alHCHIBaTh PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pewmats cucteMsl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAOLINE
KBa/IpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
MIPSAMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a1a4.

DyHKUNHA

PacnoznaBathb q)YHKHI/IH HN3Y4YCHHBIX BHOOB. Iloka3rIBaTh CXEMATNUYCCKHU

pAaCTIONOKEHHE HAa KOOPJAMHATHOH TIIOCKOCTH TpadukoB (GyHKIMH  BHIA:
£

y= pxy=Hkx+b y=_,y=ax*+bx+c y= x> y= Vx, vy = |x|

x’ B

3aBHCHUMOCTH OT 3Hau€HUN KO3(PPHUIIMEHTOB, ONUCHIBATh CBOMCTBA QYHKITHI.
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Crpoute M u300pakaTh CXeMaTHUUYECKU TpaUKy KBaJpaTUUHbIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHI 1O MX TpaduKam.

Pacno3naBaTh KBaapaTHuHyIO (YHKIHIO 1O (popmyre, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucjoBble MOCJI€10BATEIbHOCTH U nporpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO IIPOIPECCUU MIPU Pa3HBIX
croco0ax 3aJaHusl.

BBINONHATE  BBIYMCICHUS €  WCIOJBb30BaHHEM (QopMya N-TO  WieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YJIeHBI MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPJAUHATHOMN
IIJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHMCJIOBBIMH IOCIIEIOBATEIBHOCTSIMH, B TOM
YyHUCle 3aJa4d U3 PEalbHOW JKU3HHU (C MCIOJb30BAaHUEM KAIbKYJISATOPA, LHU(PPOBBIX
TEXHOJIOTHUH).
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HaumenoBanue
pa3esioB U TeM
NMPOrpamMMbI

Anrebpanueckue
BBIPKCHUS

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoanuyecTBo 4yacoB

OcHoBHOE

coaepikaHue Bcero

bykBenHble 27
BBIPAKEHHSL.
ITepemennsle.
Honyctumele
3HauYEHUs
NIEPEMEHHBIX.
DopMyIIBL.
[TpeoOpa3zoBanue
OYKBEHHBIX
BBIPAKECHUH,
PacKphITHE CKOOOK 1
IIPUBE/ICHNE
MOJI0OHBIX CIaraeMbiX.
CBolicTBa CTENEHHU C
HaTypaJIbHbIM
[IOKa3aTEJIEM.
MHOrOo4JIEeHBI.
CrnoxeHne,
BbIUHTAHUE,
YMHOXEHHUE
MHOTOYJIEHOB.
Dopmybl
COKPaIEHHOTO
YMHOXEHMUS.

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubnnoreka IIOK
https://m.edsoo.ru/7f415b90

JlesiTeJILHOCTH
yUuTeNS-
npeaMeTHUKA ¢
ydyeToM padouei
NMPOrpamMmbl
BOCIUTAHUS

DopmMupoBaTh
OTHOIIICHHUE K
MaTeMaTHKe KaK K
qJacTu
o0111e4enoBeyecKon
KYJIbTYpBI,
urpatoieit ocodyro
poIb B
00II1eCTBEHHOM
pa3BUTHUH.
[ToOyxaTh
oOyJaromuxcs
coOmro1aTh Ha
YpOKE TPUHIIMITBI
yaeOHOMI
JTUCIUILTAHBL U
caMOOpTraHU3aInH.



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

Paznoxenue
MHOTOYIECHOB Ha

MHOKHUTEITH
2 Koopaunats! u Koopaunara Touku Ha 24 bu6nmoreka [IOK [ToOyxnaTh
rpaduku. npsiMoi. YucioBeie https://m.edsoo.ru/7f415b90 o6y4arommxcs
DOyHKIUH MIPOMEKYTKH. coOIrrogaTh Ha
Paccrosinue mexny YpOKe
JBYMSI TOYKaMU OOIIETTPUHSATHIE
KOOPJIMHATHON HOPMBI TTOBE/ICHHS,
PSIMOiA. rpaBujia OOIIECHUS
[IpssmoyronbpHas CO CTaplIXMU
cucTeMa KOOpIMHAT (yuurensimMu) u
HAa IJIOCKOCTH. CBEPCTHUKAMH
[Tpumepsl rpadukos, (oOyyarormucs).
3a/IaHHBIX Crpouts
dbopmynamu. Urenue BOCIUTATEIbHYIO
rpauKOB pealbHBIX JIeATEeILHOCTD C
3aBHCUMOCTEH. Y4E€TOM
[Monsitne GpyHKIHAN. WHIMBUTYTbHBIX
['paduk pyHKIHN. 0COOEHHOCTEH
CaoiicTBa (QyHKIIHA. JIeTEH.
Jluneitnas QyHKIUS.
[TocTpoenue rpaduka
JTUHEHHON (QYHKITUH.
I'padux hyskImm y =|
x|
3 Yucna u ITonsarue 25 bu6nuoreka [IOK [ToOyxnath
BBIYHCIICHHUS. palMOHAIIBHOTO https://m.edsoo.ru/7f415b90 mnposBaATs HHTEPEC
PamuonanpHple | 4HCIIA. K MIPOIIIOMY U
qucna Apudmernaeckue HACTOSIIEMY
JIEHCTBHUS C pOCCUICKON
paIMOHATLHBIMH MaTEMaTHKH,
yrcnamu. CpaBHEHHE, LIEHHOCTHBIM
YIOPSIOYMBAHUE OTHOIIICHUEM K
paIMOHATLHBIX YHCE. JIOCTIKCHUSAM
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https://m.edsoo.ru/7f415b90

CrenieHb ¢
HATypaJbHbIM
MoKa3aTelIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha ApooH,
MIPOLICHTHI U3
peaJbHOU MPAKTUKHU.
[Ipu3Haku nenuMocTu,
Pa3JIOKEHUS HA
MHOKHUTEIIN
HaTypaJIbHbIX YHCET.
Peanpubie
3aBucuMocTu. [Ipamas
U oOparHas
MPONOPIIMOHATIBHOCTH.

POCCHUICKUX
MaTeMaTUKOB U
POCCUICKON
MaTeMaTU4YECKOMN
LIKOJIBI, K
WCII0JIb30BAHUIO
3TUX JIOCTUKEHUH B
JIPYyruX HayKax u
MIPUKJIIATHBIX
chepax.
DopMHUpPOBATH
pa3BUTHE
JIOTUYECKOTO U
KPUTUYECKOTO
MBIIIICHHUS],
KYJBTYpHI pEUH,
CIOCOOHOCTH K
YMCTBEHHOMY
JKCIIEPUMEHTY.

4

YpaBHeHUS U
HEpaBEHCTBA

YpaBHeHue, npaBuiia
npeoOpa3oBaHUs
YPaBHEHUH,
PaBHOCUIIBHOCTh
ypaBHeHUH. JIuHeiHOe
ypaBHEHUE C OAHOMN
[IEPEMEHHOM, pelleHne
JIMHENHBIX YPABHEHUM.
Pewenue 3amau ¢
MTOMOIIBIO YPABHEHHM.
JIuneliHoe ypaBHEHHE
C ABYyMs
IIEPEMEHHBIMU U €T0
rpaduk. Cuctema
JIBYX JIMHEWHBIX
YpaBHEHUH C IBYMsI

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

CrocoGcTBOBATH K
AMOIMOHATBHOMY U
ACTETHUYECKOMY
BOCIIPUSATHIO
MaTeMaTHYECKHUX
00BEKTOB, 3a/a4,
peLieHui,
paccyXIeHHi,
YMEHHIO BUICTh
MaTEMATHUYCCKUC
3aKOHOMEPHOCTH B
Pa3HBIX 00JaCTSIX.



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

NEPEMCHHBIMU

5 [ToBTOpEHHE M

00001IEHnEe

[ToBTOpEHME
OCHOBHBIX MMOHATHH U
METOJI0B Kypca 7
Kj1acca, 0000IIeHne
3HAHWI

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME

102

bu6nmoreka [IOK

https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4441ca

[TonnepxuBarh
ONaronpusSTHYIO
pabouyro
atMocgepy B
KOJUIEKTUBE JIETEMN.
[ToOyxnath
yYanmxcs K
BBICKA3bIBAaHUIO
COOCTBEHHOTO
MHEHHSL.
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https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4441ca

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB JlesiTeIbHOCTH
e HaunmenoBanmue OcHoBHoe JneKTpoHHbIE (WHBPOBHIE) Y4UTeJIA-
o/ PA31EI0B 1 TeM conepsanme Beero Koutpoabubie IlpakTnueckue 06pA30BATEBHbIE PECYPCHI npeMeTHHKA ¢
NMpOorpamMmsbl padoThI padoThI yueTom padoueit
NPorpamMmbl
BOCIIHTAHUSA
1 Yucna n KBanpaTHblii KOpeHb U3 15 2 2 bubnunoreka LIOK [IpuBnexkars
BBIYHMCIICHHUSL. yucna. [Toustue 00 https://m.edsoo.ru/7f417af8 BHUMAaHHE
KBagparusie UPPALMOHATIEHOM oOydJaronmxcs K
KOpHH yucie. JlecaTnunbie LEHHOCTHOMY
IpUOIKEHUS acCIeKTy
MPPALMOHATIBHBIX M3y4aeMbIX Ha
YHCEIL. YPOKE SIBIICHUH,
JlelicTBUTEIIbHBIE MOHATUH, IPUEMOB.
yucna. CpaBHeHHE [ToOyxath
JEWCTBUTEIbHBIX o0OyJaromuxcst
YHCEIl. coOJroaTh Ha
VYpaBHeHue BUia X2 = YPOKE MPUHIIUIIBI
a. yueOHoM
CaoiicTBa JUCIUTLIMHEL 1
apupMeTUIECKUX CaMOOPTaHU3aIUH.
KBaJPaTHBIX KOPHEH. l'otoButh K
[IpeobpazoBanue JIEHCTBUSIM B
YHUCJIOBBIX BBIPAKEHUH, YCIIOBUSIX
coJIepKaIIuX HEONpeIeNEHHOCTH,
KBaJpaTHbIE KOPHU TTOBBIIIIEHUIO
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes

IIPAKTUYECKYIO



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

JeSTeTbHOCTD, B
TOM YHUCJIC YMCHHE
YUUTBCS Y IPYTUX
JIFO/ICH,
npuoOpeTaTh B
COBMECTHOM
JeSITeTbHOCTH
HOBBIC 3HAHUS,
HaBBIKU U
KOMIIETCHITHH U3
OTIBITA JAPYTHX

Yucnau CTeneHs ¢ LeabIM bu6nmorexa LIOK YcTaHaBiIUBaTh
BBIYMCIICHHUSL. MoKazaTesieM. https://m.edsoo.ru/7f417af8 JIOBEPUTEIIbHBIC
Crenens ¢ CranjapTHas 3aluch OTHOLLUEHUS MEXKITY
1EIBIM qHCIa. YUHUTEIIEM U
roKa3arejiemMm Pa3Mepnr 00beKTOB oOyuaronumucs,
OKPY’KaIOIIEer0 MUpPa CIOCOOCTBYIOIIUX
(OT PNeMEHTapHBIX MMO3UTUBHOMY
YaCTHIL 10 BOCITPHUSITHIO
KOCMHUYECKUX oOyJarmuMucs
00BEKTOB), TpeOoBaHUIl U
JUTUTEIIbHOCTh IPOCKO yuuTess.
MPOIIECCOB B
OKpPY’KaroIlleM MHpE.
CBolicTBa CTENEHH C
LI€JIBIM TTOKa3aTesIeM
Anrebpanueckue = KBaapaTHbIil TpEXuiieH. bubmuoreka [IOK Crpouts
BBIPAYKEHHS. Pasnoxenue https://m.edsoo.ru/7f417af8  BocnurarensHyo
KBanparubiit KBaJPaTHOTOTPEXUIICHA NEATEeIbHOCTH C
TpEXUIIEeH Ha MHOKHTEITH Y4ETOM
KYJIbTYPHBIX
pa3u4ui geTeu,
WHJIMBU1yaJIbHBIX
0COOEHHOCTEH.

Haxonuts



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

AnrebOpanueckue Anrebpanueckas
BBIPAKCHUS. npoOs. JlomycTumbie
Anrebpanyeckas = 3HAYEHUS [IEPEMEHHBIX,
apoOb BXO/IALINX B
anreOpandecKue
BeIpakeHUs1. OCHOBHOE
CBOMCTBO
anredpandecKou
npobu. Cokpaienue
Ipooei.
CnosxeHune, BEIYUTAHUE,
YMHOKEHHE U JIeJIeHHe
anreOpanvyecKux
Ipobeit.
[IpeoOpa3zoBanue
BBIPAKECHUH,
CoZIepIKAITIX
anreOpanyeckue Apoou

15

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

LIEHHOCTHEIN
acIeKT y4yeOHOro
3HAHUA U
uHpopManuy,
o0ecIeunBaTh €ro
IIOHUMaHUE.

IIpuBnexkars
BHUMaHHE
oOyyJaronmxcs K
LIEHHOCTHOMY
acreKkTy
U3y4aeMbIX Ha
YpOKE SIBJICHUS,
OpraHu3ays ux
paboTsl ¢
COLMAJIBHO
3HAYUMOU
uHpopmanuei,
MOJyYEHHOU Ha
YPOKE, -
MHUIUMPOBaHUE
TUCKYCCHH,
BBIPa)KEHUS
MHEHHUS
oOydJaronuxcst u
pa3BUTHE
OTHOILIEHUH.
OpueHTHpoBaThH B
NeSITeIbHOCTH Ha
COBPEMEHHYIO
CUCTEMY Hay4YHBIX
IpeJCTaBIeHU 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKa,



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

YpaBHEHHU U KBagpartHoe
HEPaBEHCTBA. ypaBHeHue. Henonmnoe
KBagparusie KBaJIpaTHOE ypaBHEHHUE.
yYpaBHEHUS ®dopMmyna KOpHEH
KBaJPaTHOTO
ypaBHeHus. TeopeMa
Buera.

Pewrenne ypaBHeHui,
CBOJISIILIUXCS K
KBaJIpaTHbBIM.

[Ipocreitmme qpobHO-

15

but6mmorekxa [IOK
https://m.edsoo.ru/7f417af8

IPUPOJBI U
oO1recTBa,
ITOHUMaHHUEM
MaTeMaTUYECKON
HayKH Kak cepsl
YEJI0BEYECKOMN
NEeSATEIbHOCTH,
JTANOB €€ pa3BUTHUSA
Y 3HAYUMOCTH IS
pa3BUTHUA
LUMBUWIN3AIIH,
OBJIQJICHUEM
A3BIKOM
MaTeMaTHUKH 1
MaTeMaTUu4eCcKou
KYJIbTYpOH KaK
CPEACTBOM
MMO3HAHUS MUDA,
OBJIAJICHUEM
MPOCTEUILIUMHU
HaBbIKAMH
HCCIIEIOBATEIbCKOU
JEATEIIbHOCTH

[TonnepxuBars B
JIETCKOM
KOJIJICKTHBE
JIeTIOBYIO,
IPYKET00HYIO
atmocdepy.
[IpuBnekars
BHUMaHUE
00ydJaromuxcs K
oOcyknaemMoi Ha

ypOKe



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

panuoOHAJIbBHBIC

YpaBHeHuUs u
HEPABEHCTBA.
Cucrembl
YpaBHEHUN

YpaBHEHHUS.

Pemenne TekCTOBBIX

3aJ1a4 C IIOMOIILIO
KBaJpaTHBIX
YpaBHEHUU

JIuneliHoe ypaBHEHHE €
JBYMSI IIEPEMEHHBIMU,
ero rpaduk, IpuMepsl
pELICHUs ypaBHEHUN B
LEJIbIX YUCIIAX.
Pemenne cucreM aByx
JIMHEWHBIX YPABHEHUIC
JBYMS IEPEMEHHBIMHU.
[Ipumeps! penienus
CUCTEM HEJIMHENHBIX

13

YpPaBHEHUU C IBYMsI

but6mmorekxa [IOK
https://m.edsoo.ru/7f417af8

uHpopmanuu,
AKTUBH3UPOBATH
MMO3HABATEIIbHYIO
JIeATEIIbHOCTD
o0y4Jaronmxcs.
Co3nmaBarth
HE00XOAUMOCTE B
¢dbopmupoBaHuu
HOBBIX 3HAHHH, B
TOM YHCJIIE
dbopmynupoBath
UJICH, TIOHSTHS,
TUIOTE3RI 00
00BEKTaxX U
SIBJICHUSX, B TOM
YHUCJIe paHee
HEHU3BECTHBIX,
0CO3HAaBaTh
IeUIUTHI
COOCTBEHHBIX
3HAHUM U
KOMIICTCHTHOCTEH,
IIJIAHUPOBATH CBOE
pa3BHUTHE
Haxonuts
LICHHOCTHBII
acrneKkT y4eOHOro
3HAHUS U
uH(popMaluuy,
o0ecreunBaTh €ro
IMOHUMaHUeE.
HNuaunuuuposars
00ydJaromuxcs K
00CYXIEHUIO,

BbICKa3bIBAHHUIO



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

MIEPEMEHHBIMU.
I'padpuueckas
HMHTEpIpeTanus
ypaBHEHUS C IBYMS
MEPEMEHHBIMU U
CHCTEM JTUHEHHBIX

CBOETO MHEHHUS,
BBIPabOTKE CBOETO
OTHOIIICHHUS O
MIOBOY
MoJy4aeMoi Ha
YPOKE COLIMATIBLHO

YpaBHEHUU C IByMsI 3HAYUMOM
MepEMEHHBIMHU. uH(pOpMAIIHH.
Pemennie TeKCTOBBIX
3a/1a4 C TOMOIIBIO
CUCTEM ypaBHEHUH
YpaBHeHus U YucnoBble HEPABEHCTBA 12 bubnnorexa [JOK [IpuBnexkars
HEpPABEHCTBA. 1 UX CBOWCTBA. https://m.edsoo.ru/7f417af8 BHHMAaHHE
HepasenctBa HepasenctBo ¢ ogHOM oOyJaromuxcs K
IIEPEMEHHOM. LIEHHOCTHOMY
Jluneiinbie aCTeKTy
HEpPaBEHCTBA C OJTHOM M3y4aeMbIX Ha
IIEPEMEHHOM U UX YPOKE SIBIICHUU,
pemenue. CucreMbl MOHSITUH, TIPUEMOB.
JMHENHBIX HEPABEHCTBC [ToOyxnath
OJIHO NepeMeHHON U oOyuaromuxcst
UX pelIEHHE. coOiroaaTh Ha
N3o0paxkenue pemeHus YPOKE TIPHUHITHAITBI
JTUHEINHOTO yueOHO
HEPaBEHCTBA U UX JTUCIIUILTAHBI 1
CHUCTEM Ha YHUCIIOBOM caMOOpraHu3alHH.
IPSIMOi
DyHKIHH. [Tonsitue GyHKUIMN. 5 bu6muoreka [JOK Haxonuts
OcHoBHBIC Ob6nacTh onpenencHus https://m.edsoo.ru/7f417af8 LIECHHOCTHBIN
MTOHSTHUS ¥ MHO>KECTBO 3HAYCHUI acrmeKkT y4eOHOro
¢ynkuuu. Criocoost 3HAHUA U
3aiaHus PyHKITUH. uHpopmanuu,
I'padux pynkuuu. obecreunBaTh ero
MOHUMAaHHUE.

CaoiicTBa GyHKIIUH, UX
0TOOpaXeHHE Ha

[TonnepxuBars B



https://m.edsoo.ru/7f417af8
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rpaduke JIETCKOM
KOJIJICKTHBE
JIEJIOBYIO,
IPYKEIM00HYIO
atmochepy
DyHKIUH. UteHue U mocTpoeHue bubmuorexa [JOK [IpuBnekars
Hucnosble rpaguKoB QyHKIMIA. https://m.edsoo.ru/7f417af8 BHUMaHHE
byHKIUA [Tpumepsl oOydJaronmxcs K
rpaduKoBOYHKINH, o0CyX1aeMoi Ha
OTPaXKAIOIIUX ypoke
peaJibHbIE NPOLIECCHI. uHpopManuy,
OyHKINH, aKTUBU3UPOBATh
OTIHCHIBAIOIINE MTPSIMYIO MI03HABATEJIBHYIO
U 00paTHyIO JESITeNIbHOCTD
POTIOPIMOHATILHBIE 00yYaroImuXCsl.
3aBUCHUMOCTH, HX dopmupoBaTh
rpauKH. CIIOCOOHOCTH Y
I'padux pyHkuum y = o0yyaromuxcs
X2. OCO3HaBaTh
OyHKIMH y = X2,y = CTPECCOBYIO
x3,y=vVx,y=|x|; CHUTYALHIO,
rpaduyeckoe perieHue BOCIIPUHUMATh
YPAaBHEHUH U CUCTEM CTPECCOBYIO

ypaBHEHUH

CUTYAIIHIO KaK
BBI30B, TPEOYIOIIHI
KOHTpMep,
KOPPEKTHPOBAThH
pUHUMAaeMble
pemeHust 1
JIeNCTBUS,
dbopMynupoBaTh 1
OLIEHUBATh PUCKH U
MOCTIC/ICTBHS,
dbopmupoBath
OIIBIT.
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10

[ToBTOpEHUE U
00001meHune

[ToBTOpEHKE OCHOBHBIX
MMOHATHUHU U METOJIOB
KypcoB 7 1 8 KJIacCOB,
0000111eHNE 3HAHUI

bub6nmorexa [IOK
https://m.edsoo.ru/7f417af8

AHaJIM3UPOBATH
peasibHOE
COCTOSIHHE JIeN B
y4eOHOM KJiacce.
3amumnars
UHTEPECHI
oOydJaronuxcs,
MOMOTaTh JIETSIM,
OKa3aBIIUMCS B
KOH(JIMKTHOU
CUTYallUH.

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102

10

16
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoaudecTBO yacoB JlesiTeILHOCTH
DJIEeKTPOHHbIE
e HaumeHoBaHue OCHOBHOE (wnbpoBbIe) yYHuTeJIA-
n/n PAIEIOB M TEM coJiep:KaHue Bcero Konrpoubnbie | IipaxTiyeckue o0pa3oBaTe/ibHbIE TpeaMeTHmKa cu
NporpamMmal paﬁo"r],] paﬁo"r],] pecypes yuyeToM paﬁoqen
NMPOrpamMmbl
BOCITUTAHUA
1 Yucma n PamnonannHEIE 9 1 bu6nuoreka [IOK CII0OCOOCTBOBATH
BBIYUCIICHHSI. qucia, https://m.eds00.ru/7f419d08 = mposBiIcHNUIO
JlericTBUTEIIbHEIC MppalyoHalbHbIC HMHTEpeca K
qpcia Yquciia, KOHCYHBIC U MPOIIJIOMY U
OECKOHEYHBIE HacCTOsIIEMY
JECSITUYHBIE TpOOH. pOCCUICKON
MHO0XeCTBO MaTeMaTHKH,
JIEMCTBUTEIILHBIX [IEHHOCTHOMY
YHCell, OTHOILICHUIO K
JIEMCTBUTEIIbHEIC JIOCTHIKECHHUSM
Yypcia Kak pOCCHIICKHX
OECKOHEUHBIE MaTEeMaTHUKOB U
JeCATUYHbIE JPOOH. pOCCUICKON
Bzanmno MaTeMaTHYECKOH
OJHO3HAYHOE IIKOJIBI
COOTBETCTBUE MEXKITY
MHO>XECTBOM
JNEUCTBUTETHLHBIX

YHCEJl U MHOXECTBOM
TOYEK KOOPJIUHATHON
npsimoii. CpaBHEHUE
JIEUCTBUTEIIbHBIX
qHCell,
apudMeTHIECKHe



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

NIEUCTBUS C
JIECTBUTEIbHBIMU
YHUCJIaMHU.
[Ipubnmxénnoe
3HaYeHHE BETUYHHBI,
TOYHOCTH
MPUOJIIKEHUS.
OxpyrieHue yuced.
[Tpukuaka u oreHKa

pe3yabTaToOB
BBIYHCIICHUM
YpaBHeHus u Jluneiinoe 14 bubnmnoreka HOK WHULIMMPOBATH
HEPaBEHCTBA. ypaBHeH#He. Perenue https://m.eds00.ru/7f419d08 = oOyuarormmxcst K
YpaBHEHUS ¢ OTHOW = ypaBHCHHIA, 00CYXICHUIO,
HepEeMEHHOM CBOJISIIIIAXCST K BBICKA3bIBAHUIO
JTMHEHHBIM. CBOETr0 MHEHHUS,
KsanparHoe BBIPAOOTKE CBOETO U
ypaBHeHHe. Pemenue OTHOIIICHUS IO
YpaBHEHUH, ITOBOAY IIOJIy4aeMOU
CBOJISIIIUXCS K Ha YpOKe COI[MaJIbHO
KBaJpaTHBIM. 3HAYUMOU
bukBanpaTHbie uH(popManun

ypaBHeHus. [Ipumepsl
pEelIeHus] ypaBHEHUN
TpeThen

U 4eTBEPTOU
CTeneHen
pa3oKEHUEM

Ha MHO>KHUTEIIH.
Pemenune npo6Ho-
palMOHAIBHBIX
ypaBHeHul. Pemenue
TEKCTOBBIX 3a]1a4
anredpanvdecKkum
METOJIOM
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YpaBHenus u
HEPaBEHCTBA.
CucreMbl ypaBHEHHI

VYpaBHeHue ¢ 1ByMst
MEPEMEHHBIMU U €T0
rpaduk. Cucrema
JIBYX JIMHEHWHBIX
YpaBHEHUH C ABYMsI
[IEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JBYX
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE,
a Apyroe — BTOpoi
CTETEHH.
I'padpuueckas
WHTEpIpETaLns
CUCTEMbI YpaBHEHUI
C AByMsI

14

bu6nmoreka [IOK
https://m.edso0.ru/7f419d08

CII0COOCTBOBATH
(bopmHpOBaHNUIO
HOBBIX 3HaHUM, B TOM
qyucie
dhopmyaupoBaTh
UJICH, TIOHSITHS,
THUIIOTE3RI 00
00BEKTax U
SIBJICHUSIX, B TOM
qrclie paHee
HEU3BECTHBIX,
0CO3HAaBaTh
JNeUIITHI
COOCTBEHHBIX 3HAHUM
M KOMIIETEHTHOCTEM,
IJIAHUPOBATH CBOE

NIEPEMEHHBIMH. pa3BUTHE;
Pemenne TeKCTOBBIX
3a1a4y
anreOpanvyecKum
CIocoooM
YpaBHeHUS U Yucnosbie 16 bubnuoreka [JOK yCTaHaBIUBATh
HEPaBEHCTBA. HEPaBEHCTBA U MX https://m.eds00.ru/7f419d08 = noBepuTenbHBIC
HepasencrBa CBOIICTBa. OTHOILIEHUS MEXY
JInnelinbie YYUTEIIEM U
HEPABEHCTBA C OJJHOU o0yJaromumMucs,
MEPEMEHHOMN U UX CHOCOOCTBYIOIINX
pemeHue. Cuctemsl MIO3UTUBHOMY
JUHEHHBIX BOCHIPUSATHIO
HEPABEHCTB C OJIHOMI yYaluMHCs

MIEPEMEHHOMN U UX
peLIcHue.
KBanpatHbie
HEPaBEHCTBA U UX
peueHue.

TpeOOoBaHU 1
pochO yuuTens
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I'paduueckas
WHTEPIIPETALNS
HEPaBEHCTB U CHCTEM
HEPABEHCTB C ABYMS

NePEeMEHHBIMU

DOyHKIUH KBagparnunas 16 bu6nuoreka [IOK MO/JICP)KUBATH
byukuus, eé rpapux https://m.eds00.ru/7f419d08 crocoOHOCTH K
u SMOILIMOHAIBHOMY U
cBoiictBa. [lapabomna, ICTETUYECKOMY
KOOPJUHATHI BOCTIPUSATHUIO
BEpILUHBI 1apadobl, MaTeMaTHYECKUX
0Cb CUMMETpPUH 00BEKTOB, 33/1a4,
napa6osl. ['paduku perieHui,
byukmii: y = KX, paccyxJ1eHHH,
y=kx+bh,y=kix,y YMCHHE BUJICTh
=x%y=x% y=1x, MaTeMaTH4eCKue
y=|x| 3aKOHOMEPHOCTH B

UCKYCCTBE

Yucnosbie ITonsTHE YnCIOBOM 15 bubnuoreka [JOK HaIIPaBJIATh HA

MOCJIENOBATEILHOCTH = IOCJIEAOBATEIHHOCTH. https://m.eds00.ru/7f419d08 = axTuBHOE y4acTue B
3ananue pelieHnn
MOCJIEI0BATENbHOCTH MIPaKTUYECKUX 3a7a4
PexyppenTHoit MaTeMaTU4YeCKOn
dbopmyIioit u HaIpaBJIEHHOCTH,
dopmyoit n-ro OCO3HaHHUEM
YJIeHa. BaXHOCTH
Apudmerndeckas u MaTEeMaTHYECKOTO
reoMeTpuyecKas o0Opa3oBaHMs Ha
IIPOrPECCHUH. MPOTSHKEHUH BCer

@opMyIbI N-TO YIECHA
apuMeTHIecKoi u
reOMETPUYECKOMN
IIPOTPECCUI, CyMMBI
MIEPBBIX N YJICHOB.
N300pakeHne 4IeHOB

KU3HU JITIS
YCIIEIIHOU
po¢eCCHOHATBHON
JIESITENIbHOCTH |
pa3BUTHEM
HEOOXOMMBIX



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

apupMeTHIECKON 1 YMEHUH,
TEOMETPHUYECKOM OCO3HAHHBIM
POrpeccuil ToUKaMu BBIOOPOM U
Ha KOOPJIMHATHOM MIOCTPOCHUEM
MJIOCKOCTH. MHUBUAYAIbHON
JIunenHbIn n TPaeKTOpPUU
SKCIIOHEHITAIbHBIH o0Opa3oBaHUs U
poct. CloxHbIe JKU3HEHHBIX TIJIAHOB C
MPOLIEHTHI Y4ETOM JTMYHBIX
WHTEPECOB U
00LIIECTBEHHBIX
norpedHocTel
7 IToBTOpEHME, Yycaa ¥ BEIYUCIICHUS 18 bubmnoreka IIOK moOYXJIaTh K
0006uIeHNE, (3amucs, https://m.eds00.ru/7f419d08 rorosBHOCTH
CUCTEMAaTH3aIIH CpaBHCHHE, JICUCTBUS MIPUMCHSITh
3HaHUH’ C IeCTBUTEIbHBIMU MaTeMaTH4eCKue
YHUCJIAMH, YACIIOBAS 3HAHUS B HHTEpecax
npsiMasi; MPOICHTHI, CBOETO 3/10pPOBbS,
OTHOIICHHSI, BEJICHUS 37I0POBOTO
MPOTOPIINY; o0pasa KU3HH
OKpYTJICHUE, (310poBOE UTaHUE,
npubIInKeHue, cOaTaHCUPOBaHHBIN
OLICHKA; pelIeHue PEXKUM 3aHATHI U
TEKCTOBBIX 33724 OTIBIXA, pEryisipHas
apupMeTUIECKIM buzndeckas
crocobom) aKTUBHOCTb),
c(hOpMHUPOBAHHOCTHIO
HaBbIKa pedrekcuu,
MIPU3HAHUEM CBOETO
mpaBa Ha OIUOKY U
TaKOTO XK€ TpaBa
JIPYTOro 4eloBeKa
OBIIEE KOJIMYECTBO YACOB I10 102
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

MHNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/eiiOB UIKOJBHOW MaTEMAaTHKH,
UMEIOLINI CBOEH LeNbl0 OO0ECHeunuTh H3YYEHHE CBOMCTB U Pa3MepoB (uUTyp, HX
OTHOUIEHUI U B3aMMHOE PACIIOJIOKEHHUE, ONUPAETCS HA JIOTUYECKYIO, JOKA3aTEIbHYI0
JAuHMIO. LIeHHOCTh U3yueHus: FEOMETPUH Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs
3aKJIIOYAeTCs B TOM, 4YTO OOYyYaroIMiCs YYUTCS IPOBOAMTH JIOKa3aTeJbHbIE
pacCyXJI€HHs, CTPOUTH JIOTMYECKHUE YMO3AKIKOYECHUS, [OKa3bIBaTh HCTHUHHBIC
YTBEPKIECHUS. U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUSA «OT
IPOTUBHOTO», OTJIMYaThb CBOWCTBA OT NPU3HAKOB, (OPMYJIUPOBATH OOpaTHBIE
YTBEPKJICHHUS.

BTOpoil LIEHHOCTBIO HM3yYEHHUS T'€OMETPHUM SIBISAETCS HCIOJIb30BAaHUE €€ KaK
WHCTPYMEHTA MpPHU PELIEHUM KaK MaTeMaTHYEeCKUX, TaK W MPaKTUYECKHX 3a]ad,
BCTPEUAIOIINXCS B pealibHON ku3HU. OOyJaromuiicss JOKEH HAyYUThCS ONPECTUTh
TEOMETPUYECKYIO0 (UTYpy, OMHUCAaTh CIOBAMU JTAHHBIN YEPTEX WIM PUCYHOK, HANTH
IUJIOLIAAb 3€MEIBHOIO Y4acTKa, PACCUUTATh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO
Kabenst uinu TpedyeMble pa3Mepbl rapaxa JUisi aBTOMOOMJIS. DTOMY COOTBETCTBYET
BTOpPAasi, BBIYMCIUTENbHAS JIMHUS B HW3y4eHUM reoMerpud. llpm pemenun 3anau
IPAKTHYECKOI0 XapakTepa 00y4yaroUuiicsl yUUTCS CTPOUTh MaTeMaTHUECKUE MOJIEIN
peanbHBIX JKU3HEHHBIX CHUTyalWidd, @POBOAUTH BBIYMCIECHHS M  OLEHUBATH
aJIeKBaTHOCTB IIOJIyYEHHOIO pe3ysbTara.

KpaitHe BaxHO MOAYEPKUBATH CBSI3U TE€OMETPUU C JPYTUMH Yy4EOHBIMU
npeaMeTaMi, MOTUBHPOBATH MCIOJIb30BAaTh ONPEEIICHUSI TEOMETPUUECKUX PUTYp U
MOHATUH, IEMOHCTPUPOBATH IPUMEHEHUE MOTYYEHHBIX YMEHUHN B (DU3UKE U TEXHUKE.
DT cBA3M HauOoiiee SIPKO BUIHBI B Temax «BekTtopey, «TpuroHomerpuyeckue
COOTHOILIEHUS», «MeToa koopauHaT» U «Teopema [ludaropar.

Yyebnsiii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3ieiibl
conepxkanusi:  «['eomerpuueckue ¢urypel uU uX CBOHcTBa», «l3mepeHue
Tr€OMETPUYECKUX BEIMUMHY, «/leKapToBbl KOOpAMHATHI HA TIOCKOCTUY», «BekTopbl»,
«/IBmxenus mrockocTny, «IIpeobpazoBanus mogo0ous.

OO1ee 4YKMCIO 4YacoOB, PEKOMEHIOBAHHBIX I M3Y4YeHHs] y4yeOHOro Kypca
«I"'eomeTrpus», — 238 gacoB: B 7 kitacce — 68 dacoB (2 yaca B HeJeI0), B 8 Kilacce —
102 gaca (3 yaca B Henenmo0), B 9 kiacce — 68 vacos (2 yaca B HEJEIIO).

COAEPXAHUE OBYUYEHMUSI (7 KJIACC)

HauvanbHble noHsTHs reomerpun. Touka, mpsiMasi, OTpEe30K, Jyd. Yrou. Buasl
yrioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOTrOyroyibHUK. [lapannenbHOCTh U EPIEeHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA O0ceBor cummeTpur. [Ipumepsr
CUMMETPHUU B OKPYKAIOILIEM MUPE.
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OCHOBHBIE TIOCTPOCHMS C IIOMOIUBK) LUPKYJISI W JUHEHKH. TpeyrosbHUK.
Bricora, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOepeHHBII W PaBHOCTOPOHHHWI  TpeyrojapHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOr0 TpeyrojibHUKA. [[pu3Haku paBeHCTBA
TPEYTOJILHUKOB.

CBoiicTBa M NpHU3HAKH NapajulesIbHbIX NpsMbIX. CyMMa yIJIOB TPEyroOJbHUKA.
Buentnue yriel TpeyroyJbHUKA.

[IpsMoOyrosibHbI  TpeyroJbHUK. (CBOWCTBO MEIHMaHBl  IPSAMOYTOJIBHOIO
TPEYrOJIbHUKA, NPOBEAEHHON K rMIOTeHYy3€e. [Ipu3Haku paBeHCTBa NMPSMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroabHUK € yrioM B 30°.

HepaBeHcTBa B reOMETPUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOM, Teopema O OoJyiplieM yrie M OOJbIIed CTOPOHE TPEYTOJIbHUKA.
[lepneHaAuKyIISIp ¥ HAKIIOHHAS.

['eomeTprueckoe MeCcTO TOYEK. bHccekTpuca yriaa W CEpEeaUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTP M Kpyr, XOpJa M JHWaMeTp, HuX CBOWCTBA. DB3aumHoe
PAaCIOJIOKEHUE OKPYXKHOCTH M mpsiMoil. KacarenbHas W cekymias K OKPYXHOCTH.
OKpyXHOCTb, BIHCaHHas B Yyroj. BnucaHHas wu omnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

COAEPKAHUE OBYUYEHMUS (8 KJIIACC)

YerpipéxyronpHuku. [lapamnenorpamm, €ro npu3Hakd U CBOWCTBA. YacTHbIE
clly4au MapajuieorpaMMoB (IIPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U NPHU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

Meron ynBoenuss mMenuansl. LleHTpanbHass cumMmerpusa. Teopema Paneca u
TEOpEMa O IPOIOPLUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIBHUKA U Tpareuuy. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKOB, KodpduimeHT mnomodus. IlpusHaku mogo0OuUs
TpeyrojabHUKOB. [IpumeHeHne moaoous Mpu pelieHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa Momanei reoMeTpudeckux Quryp. DopMmymnbl sl TUIONIAIA
TpeyrojbHHKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHE IJIOIAAeH
noJ00HBIX (UTyp.

Brruncnenue mmomaned TpEeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIja MpPSAMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. TpUrOHOMETpUUECKUE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrmcaHHbBIE M LEHTPAJIBHBIE YIUIBI, YTOJI MEXIY KaCaTEIbHON U XOPAOU. YTIIIbI
MEXKIy XOpAAaMM M CEKyLIMMH. BIMCaHHBIE M ONMCAHHBIE YETBHIPEXYTOJIBHUKH.
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B3aumHoe pacnonoxenue AByX OkpyxHocteil. Kacanuwe okpyxnHocreid. OO1miue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

COJIEP’KAHME OBYUYEHUS (9 KJIACC)

Cunyc, xocuHyc, TaHreic yroB or O go 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI MPUBEACHUS.

Pewienne TpeyrojibHUKOB. Teopema KOCHHYCOB U T€OpemMa CUHYCOB. PemnieHue
MPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 IpoU3BEACHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKYIIHNX, TEOpEMa O KBAJIpaTe KacaTeIbHOM.

Bektop, gnmHa  (MOIyJb)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEpallMd HaJ BeKTopaMu. Pa3noxeHue BeKkTOopa 10 JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

KoopanHatel BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE IS
HaxXO0>XJICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA MIJIOCKOCTU. Y PaBHEHUS MIPSMOM U OKPYKHOCTH B
KOOpJIMHATaxX, IEpEeCcCYeHUE OKPYKHOCTEH W NpsSMBIX. MeToj KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKpYKHOCTU. [ pagycHas u paguaHHas
Mepa yIya, BBIUMCIEHHUE [JIMH JyI OKpYyKHOcTed. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBMKEHUS TUJIOCKOCTH M BHYTPEHHUE CUMMETpUM (uryp (3JieMEeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3ylabTaThl OCBOCHHS IIPOTPaMMbl YUEOHOTO Kypca K KOHITY
oOyueHnus B 7 Kjacce:

Pacrio3naBaTh u3ydeHHbIC T€OMETPUUECKHUE QUTYPBI, ONIPEACIATh UX B3AaUMHOE
pacrnoyiokeHue, u300paxaTh TeOMETpUYecKue (PUTYpbHI, BBITIOJHATh YEPTEKH  TI0
YCIIOBUIO 3a7auv. V3MepsATh NTUHENHBIE U YIJIOBBIE BEJIMYMHBIL. Pemars 3amaun  Ha
BBIYMCIICHUE JIJINH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyl0 OLIGHKY JMHEWHBIX M YIJOBBIX BEJIMYMH TMPEIMETOB B
peallbHOM JKM3HU, pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznmuuare pasmepbl 3THUX
OOBEKTOB TIO MOPSJIKY BEJTMUNHBI.

CTpouTh 4epPTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaTbCsd IPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, MHCIIOJIb30BaTh
MIPU3HAKU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOIHHUKOB MPHU PEIICHUN 3a]1a4.

[IpoBONUTE JIOTMYECKUE PACCYKAEHUS C HUCIOJb30BAHUEM TI'E€OMETPHUUYECKHUX
TEOPEM.
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[Tonb30BaThCAd TMpPU3HAKAMHM PABEHCTBA NPSMOYIOJIBHBIX TPEYTrOJIbHHUKOB,
CBOMCTBOM MEJHMAHBbI, MPOBEAEHHOW K THUIIOTEHY3€ NPSMOYTOJIBHOIO TPEYTrOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTs MapauieIbHOCTh MPSMBIX C MIOMOIIBIO YTJIOB, KOTOPBIE 00paszyeT
C HUMH cekymas. Onpenensarb NapajyieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3aauun Ha KJleT4aToN Oymare.

[IpoBOANTH BHIUUCICHUS U HAXOAUThH YMCIOBbIE U OYKBEHHbBIC 3HAYCHUSI YTIIOB
B T'€OMETPUUYECKHMX 3aJadax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMpPU TEPECCUCHUU [IBYX
MapaJyIeIbHBIX TMPSAMBIX CEKylleh. Pemats mpakTUYeCKue 3aJa4v Ha HaXOXKJICHHUE
YIJIOB.

Brnagers mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIATh
OMCCEKTPUCY yIia M CEPEIUHHBIM MEPICHANKYISIP K OTPE3Ky KaK reOMETPHUUYECKHE
MeCTa TOYEK.

@opMynMpOBaTh ONPEACICHUS OKPYXKHOCTH W Kpyra, XOpAbl W JIHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOWCTBAMHU. Y METh MPUMEHSTHh 3TU CBOMCTBA IIPU
pEIICHUY 3a7a4.

Brnagete moHSATHEM OINHUCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. llonb3oBarhcsi akTaMu O TOM, UTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAIOTCsI B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIECHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnaners moHsATHEM KacaTeNIbHOW K OKPY>KHOCTH, IMOJIb30BATHCA TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U pajinyca, MIPOBEAEHHOIO K TOUKE KACAHHUS.

[Tosb30BaThCS MPOCTEMIIUMUA T€OMETPUYECKHUMU HEPABEHCTBAMHU, MOHUMATh
UX IPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE F€OMETPUUECCKUE MOCTPOEHUS C MOMOIIBIO IUPKYISA U
JIMHEWKHU.

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3zHaBaTh OCHOBHBIE BHUIbBl  YETBIPEXYTOJIBHUKOB, HWX DJIEMEHTHI,
MIOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOWMCTBA TOUKM NE€PECEYEHUsT MEIHMAH TPEYroJibHUKa (LEHTpa
Macc) B pEILICHUH 3a]a4.

Brnaaets noHsATHEM CpEIHEN JIMHUM TPEYTOJIBbHUKA U TPAIICLIUU, IIPUMEHSTH UX
CBOMCTBA IIPU PEIIEHUH T€OMETpUUECKUX 3a1ad. [lonp3oBarecs Teopemon Paneca u
TEOPEMOM O TPONOPLMOHAIBHBIX OTPE3KaX, NPUMEHATh HUX JUISl PEIICHUA
MIPAKTUYECKUX 3a7a4.

[IpumeHsTh npU3HaKU NOJ00USI TPEYTOJIbHUKOB B PEIICHUH T'€OMETPUYECKUX
3a1ad.

[Tonb3oBaThes Teopemoit Iludaropa st pelieHUs TeOMETPUYECKUX H
MpakTU4ecKux 3afady. CTPOUTh MATEMATUYECKYIO MOJEIb B MPAKTUYECKUX 33/1a4ax,
CaMOCTOSITENIbHO JENATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.
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Brnagets NOHATHSIMM CHHYyca, KOCHHYCa U TaHI€Hca OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHuKa. Iloab30BaTbCcsi 3TUMU MOHATHSAMH JUISl PEILICHUS
PaKTUYECKUX 3a]a4.

Beraucisate (pa3audHbIMA CIIOCOOAMU) TUIONIAb TPEYTOJbHUKA W TUIOIIAIH
MHOTOYTOJBHBIX (PUTYp (MTOJIB3YACH, T1e HEOOX0IMMO, KadbKyIsITOpoM). [IpumMeHsITh
MOJIyYCHHbIE YMEHUS B TPAKTUYECKHX 3a]1a4yax.

BrnageTte NOHATUSMH BIHMCAHHOIO M LEHTPAJIBHOIO YIJIA, WCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIaX, yriaxX MEXIy XopAaMu (CEeKyIIMMH) U yIie MEexXIy
KacaTeJIbHOM U XOP/I0HM IIPH pElICHUU T€OMETPUYECKUX 3a1ad.

Bnanets MOHSTHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBONCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpyMEHATh MOJYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJENH U1l 3a1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C
OPUMEHEHHEM IMOJ00Us M  TPUTOHOMETPUM  (IIOJIB3YACh, TIZ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpenMeTHbIE pe3yNabTaThl OCBOCHMS MPOTrpaMMbl YUEOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPbIX YIJIOB, HAaXOJUTh C HX
NOMOUIbIO PA3JIMYHBIE 3JIEMEHTHl MPSAMOYTOJBHOTO TPEYroJIbHUKA («pELIeHHE
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxonuTh (C MOMOIIBIO KaJIbKYJISATOPA) AJTUHBI U
yribl 71 HeTaOJMYHBIX 3HaYEHU.

[Tonb30BaTbes (opMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUISI HAXOXKIEHUS COOTHOLICHHA MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKIEHUS Pa3JIMYHBIX
AJIIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY), TPUMEHATh UX MpU
pELICHUH T€OMETPUUYECKUX 3a/1ay.

Bnanets nouatusamu npeoOpa3zoBaHus M0A00MS, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHeIx ¢uryp. Ilomb3oBaThCsi CBOMCTBaMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCHATH JUIMHBI M HAXOJIWUThb YIUWIbl Yy MoAoOHbIX ¢uryp. [IpumeHsTsb
CBOMCTBA MO00MS B MPAKTUUYECKUX 3a/1a4ax. Y METh IPUBOJUTH IPUMEPHI MOAOOHBIX
buryp B OKpY>KaroieM MHUpE.

[Tonp30BaThCA TEOpEMaMU O MPOU3BENEHUH OTPE3KOB XOPA, O MPOU3BENCHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpaMH, TOHMMATh WX TEOMETPUYECKUU U (PU3NUYECKUIA
CMBICI, NPUMEHATh MX B PEIIEHUUd TEOMETPUUECKUX U (PU3NYECKUX 3ajad.
[IpuMeHSATh CKAIAPHOE MPOU3BENCHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEILICHUH
r€OMETPUYECKHUX U MPAKTUYECKUX 3a/ad.

Branerp NOHATUAMM NPAaBUIBHOIO MHOTOYTOJBHUKA, IJIMHBI OKPYKHOCTH,
JUIMHBI IyTM OKPYKHOCTH W PAAUAHHOM MEphl YIVIA, YMETh BBIYMCIATH IUIOLIAb
Kpyra ¥ ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.
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Haxogute ocu (MM LEHTPHI) CUMMETPUU (QUIYp, NPUMEHSTh JBUKECHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpyMeHATh IONYyYEHHBIE 3HAHUS HA INPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE
MOJENH U1 3a4a4 PEATBHOU KU3HU U MIPOBOJUTH COOTBETCTBYIOIUE BEIYMCIICHUS C
OPUMEHEHHEM TMOJ00US ¥ TPUTOHOMETPUYECKUX (QyHKUMHA (MOJB3YysCh, TE
HE00X0IMMO, KaIbKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos JesaTeIbHOCTD
JJIeKTPOHHbIE
e HaumeHoBaHue (wnbpoBbIe) Y4uTeJIsA-
ww/m pa3eaoB U TEM OcHoBHOE coiep:KaHue Beero Kontposbubie IIpakruyeckue 06pazoBaTeILHbIE NnpeaAMEeTHUKA Cu
NporpamMmmsbl padoThI padoThI pecypeI yueTom padoueii
NPOrpamMMmbl
BOCIIMTAHUS
1 [Ipocreiimue [Ipocreiimne 14 1 Bbu6moreka [JOK DopMHPOBATH Y
rE€OMETPHYECKUE rE€OMETPHYECKUE https://m.edsoo.ru/7f415e2e = yuamuxcs
Gurypsl 1 ux OOBEKTHI. IIPE/ICTABIICHUS O
CBOMCTBA. MHOroyrosiabHUK, F€OMETPUHU KaK
H3mepenne nomanasi. CMeXHbIE U 4acTu
TEOMETPUUECKUX BEPTUKAJIbHBIE YTIJIBI. o0I1euenoBeuecKoi
BEJIMYUH Pabora ¢ npocreiimumu KYJBTYPBL.
yepre:kamu. M3zMepenue Crpouts
JMHEHHBIX U YTJIOBBIX BOCIHUTATEIbHYIO
BEJIMYMH, BBIUYUCIICHNE JEATEIBHOCTD C
OTPE3KOB U YIJIOB y4eToM
WHJUBUTYAJIbHBIX
0COOEHHOCTEM
JieTen.
dopmMHpoBaTh
OTBETCTBEHHOE
OTHOIICHHE K
MTOJTYYEHUIO0 HOBOM
uH(bopMauu
2 TpeyronbHUKT [TonsiTre 0 paBHBIX 22 2 bu6muoreka [JOK Pa3BuBath
TPEyroJbHUKaX U https://m.edsoo.ru/7f415e2e = mo3HaBaTENBHYIO
MIEPBUYHBIE AKTHUBHOCTb,
IIPEJICTaBJIEHUS] O PaBHBIX CaMOCTOSITENILHOCTb,
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[TapamiensHbie
psIMBIE, CyMMa
YTJIOB
TpPEYrojabHUKa

¢urypax. Tpu npuzHaka
paBeHCTBa
TPEYrOJIbHUKOB.
[Tpu3naku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOHCTBO MeIUAaHbI
IPSIMOYTOJIBHOT'O
TPEeYroJjbHUKa,
MPOBEIEHHOM K
TUIIOTEHY3E.
PaBHOOenpeHHBIE U
PaBHOCTOPOHHHUE
TPEYTrOJIbHUKH.
[Tpu3naku u cBoiicTBa
PpaBHOOEAPEHHOTO
TPEYroJIbHUKA.
HepasenctBa B
TEOMETPHH.
[IpssmMoyTOIBHBII
TPEYrOJIbHUK C YIJIOM B
30°

[TapamiensHble psIMBIE,
ux cBoiictBa. Hakpecr
Jexaliue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE MPU
nepeceyeHn
napauIeTbHBIX MPSIMBIX
cekymien). [Ipuznak
MapauIeTbHOCTU MPSIMBIX
yepes paBeHCTBO
pacCTOSIHUI OT TOYEK

14

bubmmoteka IIOK
https://m.edsoo.ru/7f415e2e

WHUINATHBY,
TBOPYECKHE
CIIOCOOHOCTH.
[ToOyxmath
oOydJaronmxcs
co0Jr01aTh Ha
YPOKE MPUHIIHITHI
yaeOHOM
JUCIIUILUIAHEI 1
caMOOpraHu3aIiH.
PaszBuBarts y
00yJarommxcs
IIPOCTPAHCTBEHHOTO
BOOOpaKCHUS U
JIOTHYECKOT0
MBIIUICHHS ITYTeM
CHCTEMaTUYCCKOTO
M3y4YEHHS CBOWCTB
TEOMETPUUYECKHUX

¢buryp Ha
IUIOCKOCTH.

dopmMupoBaTh
MaTeMaTU4YECKUI
CTHJTb MBIIIUICHUS,
BKJTIOYAIOIIETO B
ce0s1 MHIYKITUIO U
e TyKIHIO,
o0o01mieHue u
KOHKPETHU3AIHIO,
aHaJM3 ¥ CUHTE3,
KJIacCU(UKALUIO U
CHCTEMaTH3AaIIHIO,
abcTparupoBaHue U
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OJHOM IPSAMOM 10
BTOpOH npsimoit. Cymma
YIJIOB TPEYTOJIbHUKA.
Buenrnue yribl
TPEYroJIbHUKA

AHaJIOT'UIO.

OKpY>XHOCTb U
KpYT.
['eomeTpuyeckue
MOCTPOCHUS

[ToBTOpEHME,
00001IEeHne
3HAHUHI

OKpYy>XHOCTB, XOpJa U
JIMAMETP UX CBOMCTBA.
KacarenpHast k
OKPY>KHOCTH.
OKpy»XHOCTb, BHMCaHHAas
B yroii. [Toustue o I'MT,
MIPUMEHEHHUE B 3aj1a4ax.
buccekrpuca u
CepEeIMHHBIN
MEePHEHIUKYISIP KaK
F€OMETPUUYECKHE MECTa
ToueK. OKpYKHOCTb,
OIIMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpy»XHOCTb, BOIMCaHHAas
B TPEYTOJIbHHUK.
[Ipocreiimue 3anauu Ha
MOCTPOEHNE

[ToBTOpEHME M
000011IeHIe OCHOBHBIX
MHOHATHH U METOIOB
Kypca 7 kiacca

14

bu6nmorexa [IOK

https://m.edsoo.ru/7f415e2e

but6mmorexa [IOK

https://m.edsoo.ru/7f415e2e

[ToGyxnath
yqalmxcs K
BBICKA3bIBaHHIO
COOCTBEHHOTO
MHEHUS.
dopMHpOBaATH
yYMEHHE
KOHTPOJIUPOBATh
MPOILIECC CBOEH
MaTeMaTHYeCKOMU
JIeSITETLHOCTH

dopmMupoBaTh
MPUBBIUKY K
CaMOIIPOBEpPKE,
MOJYUHSATH CBOU
JIEUCTBUSA
IIOCTaBJICHHOMN
3a/1aye, T0BOJUTh
HAYaTyio padoTy 110
KOHIIA.
dopmMupoOBaThH
yMeHus paboTaTh B
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

KOJUJIEKTUBE U
HaxOJIUTh
COTJIaCOBAHHBIE
peuieHus, a TaKxKe
NIPEICTABISATh
pe3yJIbTaT CBOEH
JeATEIbHOCTH.




TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBo 4yacoB JesATeIbHOCTD
JIeKTPOHHbIE
HaumeHoBaHue Y4UTeJIA-
Ne a3/1eJI0B U TeM OcHoBHoOe coJepkaHue K 1 (upposbic) npeIMeTHUKA €
HTPOJIbHBI KTHYECKHU
om P P Beero OnTROI ¢ Hpa cckne o0pa3oBaTejibHbIE P .
NporpaMmMsbl padoTsI padoThI CCVDCE yueTom padoueit
peeyp NPorpamMmbl
BOCIIUTAHUS
1  Yerwipéxyronpunuku Ilapamnenorpamm, ero 19 2 3 bubnnorexa [HOK [TpuBnekarsb
MPU3HAKH U CBOMCTBA. https://m.edsoo.ru/7f417e18 BHuMaHue
Yacthbie cyuau o0yJaromuxcs K
napauieorpaMMoB [IEHHOCTHOMY
(TIpSIMOYTOJTEHUK, acIeKTy

pomMO, KBaapar), ux
IIPU3HAKU U CBOMCTBA.
Tpaneuus.
PaBHOOOKas u
IIPSIMOYTOJIbHAS
Tpamneuuu.

Meron yaBoeHus
MeNaHBbl.
HentpanbHas
CUMMETpUs

M3y4aeMbIX Ha
YPOKE SBJICHUM,
MOHSATUHN, TPUEMOB.
[ToOyxaTh
oOyJaromuxcs
cobmonaTh Ha
YPOKE NPUHIIUIIBI
yaeOHOMI
JUCIUILIAHEI U
caMOOpTaHU3aIIHH.
I'oToBUTEL K
NEUCTBUSIM B
YCIOBUSIX
HEONPEJETEHHOCTH,
ITOBBIIICHHIO
YPOBHSA CBOEH
KOMIICTEHTHOCTH
yepe3



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

MIPAKTUIECKYIO
JIeSITCIIbHOCTD, B
TOM YHUCJIC YMCHHE
YYHUTBCS y IPYTUX
JIIONICH,
npuobperats B
COBMECTHOM
JIeSATECIIbHOCTH
HOBBIC 3HAHHS,
HAaBBIKH H
KOMIICTCHIINH U3
OIIBITA IPYTHX .
Pa3BuBath
CIIOCOOHOCTH K
SMOILIMOHATBHOMY U
ACTETUYECKOMY
BOCTIPUSATHIO
MaTeMaTUYECKUX
00BEKTOB, 3a1a4,
peuieHui,
paccyKJIeHHH,
YMECHHIO BUCTH
MaTeMaTU4eCKue
3aKOHOMEPHOCTH B
HCKYCCTBE

Teopema ®aneca u
Teopema o
IPONOPLHUOHATBHBIX
OTpe3Kax,
oJ00HBIE
TPEYTOJILHUKU

Teopema ®aneca u
TeopeMa

0 MIPONOPLIMOHAIBHBIX
OTpE3KaXx.

Cpenusiga nuHus
TPEYTOJIbHUKA.
Tpaneuus, e€ cpenuss
JIVHUSL.
[IponoprmoHanbHbIE

22

4

bubmuorexa [JOK

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

IIpuBnexkars
BHUMAaHHE
o0yJaronmxcs K
[IEHHOCTHOMY
acIeKkTy
M3ydaeMbIX Ha
YpOKE SIBJICHUS,
OpraHu3aIus UxX
paboThI ¢
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OTPE3KH.
IlenTp macc

B TPEYTOJIbHUKE.
ITomoOubIe
TpeyrojibHUKU. Tpu
MpU3HAKA TO00MS
TPEYrOJIbHUKOB.
IIpumeHeHue
noxoous

IIPY PEIICHUN
MPAKTUYECKHX 3a7a4

COLIMAJIBHO
3HAYUMOM
uHpopmanuei,
MOJy4YeHHOU Ha
ypoke, -
WHULIMMPOBAHUE
JTUCKYCCHH,
BBIPKCHHUS
MHEHUS
00yJaromuXxcs u
pa3BuUTHE
OTHOIIIEHUH.
OpueHTupoBath B
JIeATeTLHOCTH Ha
COBPEMEHHYIO
CUCTEMY HAYYHBIX
Mpe/ICTaBICHHUI 00
OCHOBHBIX
3aKOHOMEPHOCTAX
Pa3BUTHS YEIIOBEKA,
MIPUPOJBI U
00I11IeCTBa,
MMOHUMaHHUEM
MaTeMaTU4YECKOM
HaYKHU Kak cepsl
YeJI0BEYECKOMN
JIeATEeTbHOCTH,
JTaIoB €€ pa3BUTUA
Y 3HAUUMOCTH IS
pa3BUTHS
[IUBUITU3AIUH,
OBJIAJICHUEM
SI3BIKOM
MaTEeMaTHKH U




IInomanp.
Haxoxnenue
ILIOIIAICH
TPEYroJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Tnomanu
NoJI00HBIX (uUryp

Teopema [Tudaropa
U Havasa
TPUTOHOMETPHHU

CBolicTBa miomaach
T€OMETPUUYECKHIX
buryp.

DopmyJibl

JUIS TUIOIIAaU
TPEYroJIbHUKA,
napajuiesiorpaMmma,
Tpamneuuu.
Brrancaenue
IUIOIIAACH CIIOXKHBIX
¢uryp. [lnomanu puryp
Ha KJIeTyaToii Oymare.
ITmomanu moagoOHBIX
¢buryp.

3amaun

C IPAKTUYECKUM
coJIepKaHUEM.
Pemenue 3amaq

¢ TIOMOIIILIO METOIA
BCIIOMOTaTEIbHOU
IUIOIA N

Teopewma I[Tudaropa, u
€€ MPUMEHEHUE.
Onpenenenue

22

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

MaTeMaTHYeCKOM
KYJbTYpOH Kak
CPEACTBOM
MO3HAHUS MUPA,
OBJIaJICHUEM
MPOCTEUILINMU
HaBBIKAMH
HUCCIIEA0BATEILCKOMN
JIeSITeIbHOCTH

Haxonute
LEHHOCTHBIN
acreKkT y4eOHOro
3HAHUA U
uHpopManuy,
o0ecrneunBaTh €ro
MMOHUMAaHHUE.
Nuaununposars
oOydJaronmxcs K
00CYXKICHHIO,
BBICKA3bIBAaHUIO
CBOETrO MHEHU,
BbIPaOOTKE CBOETO
OTHOLIEHUS 110
MMOBOTY
[OJIy4aeMou Ha
YpOKE COIMAITLHO
3HAYUMOM
uH(pOpMaLINH.

[ToOyxxnaTe Ha
aKTUBHOE y4acTHe
B pPCIICHUU
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TPUTOHOMETPHUECKUX
(GbyHKIHA OCTpPOro
yriia mpsMOYTOJILHOTO
TPEYroJbHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIICHUS

B IIPSIMOYTOJIBHOM
TPEYrOJbHUKE.
OcHoBHOE
TPUTOHOMETPHIECKOE
TOXJIECTBO

MPaKTUYECKUX
3ajaq
MaTeMaTU4YECKOMN
HAIpPaBJIEHHOCTH,
OCO3HaHUEM
BAKHOCTH
MaTEeMaTHYeCKOTo
oOpa3oBaHMsI HA
MPOTSKEHUH BCEr
KUZHH 151
YCHEUTHOM
npodeccHoHATEHOM
JIESITEIIbHOCTH U
pa3BUTHEM
HE0OXO0IUMBIX
YMEHUH,
OCO3HaHHBIM
BBIOOPOM U
MMOCTPOEHUEM
VHIUBUYAIbHOMN
TPAEKTOPUH
oOpa3oBaHus U
KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX
HUHTEPECOB U

00IIIECTBEHHBIX

notrpeOHOCTeH
VYribl B Bnucannsle u 17 3 bubnuoreka [IOK OpueHTupoBarb
OKPYXHOCTH. [CHTPAJIbHBIC YTJIbI, https://m.edsoo.ru/7f417e18 oOy4arommxcs Ha
Briucannsie u YrOJI MEXIY pUMEHEHHE
OTMCaHHbBIE KacaTeIbHOU 1 MaTeMaTHYECKUX
YEThIPEXYTrOJbHUKU.  XOPJOH. 3HAHHUU JUIST
KacarenbHEble K Yriael Mexay pelIeHus 3a/1a4 B
OKPYKHOCTH. XOpAaMHU U obmactu
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Kacanue CEKYLIUMU. COXPaHHOCTH

OKPYKHOCTEH Bnucannsie u OKpY>Karoleu
OIHMCaHHbIE Cpelsl,
YeThIPEXYTOJIbHUKH, TUTAHUPOBAHUS
WX MPU3HAKU U MOCTYIIKOB U
CBOMCTBA. OLICHKHU UX
[Ipumenenue >TUX BO3MO>KHBIX
CBOMCTB ITOCJIEICTBUM IS
MIPH pElICHUN OKpY>KaroIen
reOMETPUYECKUX Cpelibl, 0CO3HAHUEM
3ajad. rI100aIbHOTO
B3anmuoe Xapakrepa
PacroIoKeHUe IBYX HKOJIOTMYECKUX
OKpYKHOCTEH, o01me npobeM U myTei
KacaTelbHbIE. WX pelIeHUs
Kacanue
OKPY>KHOCTEHN

IToBTOpEHME, IToBTOpEHME 12 bubnuoreka [IOK dopmMHUpOBaTh Yy

000011IeH1Ee 3HAHUI

OCHOBHBIX TTOHSITHH U
METOJI0B KypcoB 7 1 8
KJIaCCOB, 0000IIIEHIE

3HAHUH

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

00yJaronImxcst
HaBBIKH
pednexcun,
NpU3HAHUEM
CBOETO TpaBa Ha
OLIMOKY U TaKOTO
e TIpaBa JAPyroro
YeJI0BEKa.
AHanu3upoBarb
peanbHOE
COCTOSIHUE JIeNT B
yueOHOM KJiacce.
Janmmnars
MHTEPECHI
oOydJaronuxcs,
MIOMOTaTh JIETSIM,



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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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17

OKa3aBITUMCS B
KOH(JIMKTHOM
CUTYaIUH.




TEMATHUYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBo 4yacoB JeATeIbHOCTD
DJIEKTPOHHbBIE
e HaumeHoBaHue OCHOBHOE (wnbpoBbIe) yuHuTeJ -
/i pas3/ie10B 1 TEM conepiKanue Beero Konrtpoabubie IIpakTH4eckune 06pa3oBATETBHbIC npeaMeTHHKA cu
NporpamMmmbl padoThbI padoThbI pecypebt yueTom padouei
NMPOrpamMmbl
BOCIIMTAHUS
1 Tpuronomerpusi. = OnpeneneHue 16 1 bubnunoreka [JOK MOJ/IEPKUBATH
Teopemsr TPUTOHOMETPHUYECKUX https://m.edsoo.ru/7f41al2¢c crocoOGHOCTH K
KOCHHYCOB U ¢bynkuit yrinos ot 0 SMOLMOHAIBHOMY U
CHUHYCOB. 1o 180 rpamycos. ACTETUYECKOMY
Pewenue Dopmyiibl BOCIIPUATHIO
TPEYTOJIbHUKOB MIPUBEICHUS. MaTeMaTUYeCKUX
Teopema KocHHYCOB, 00BEKTOB, 33/1a4,
TEOpeEMa CUHYCOB. pelLIeHHH,
Pemenue paccyKIeHHH,
TPEYrOJIbHUKOB. yMEHUE BUJIETh
[IpakTHueckoe MaTeMaTUYeCcKHe
MIPUMEHEHHE 3aKOHOMEPHOCTH B
JIOKa3aHHBIX TEOPEM UCKYCCTBE
2 [IpeoOpazoBanue I[lonsTHE O 10 1 bubnmoreka [JOK Croco0CTBOBAThH
o 100HSI. peoOpa3oBaHUuU https://m.edsoo.ru/7f41al2c mposIBICHUIO
Mertpuueckue no1o0usl. MHTEpeca K
COOTHOIIICHUS B CoOTBETCTBEHHBIE MPOIIJIOMY U
OKPY>KHOCTH AIIEMEHTHI TOA00HBIX HACTOSIIIEMY
¢uryp. Teopema o POCCUICKON
MPOU3BEICHUN MaTeMaTHKH,
OTPE3KOB XOpJ, [IEHHOCTHOMY
Teopema o OTHOILIEHUIO K
MIPOU3BEICHUN JIOCTHKEHUSIM



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

OTpPE3KOB CEKYIIHX,
TeopeMa o KBaJpare

POCCUICKUX
MaTe€MaTUKOB U

KacaTeJIbHOU. pPOCCUICKON
[Ipumenenue B MaTeMaTU4YeCKOi
pelieHun IIKOJIBI
reOMETPHUECKUX
3aza4

Bexkropsl Onpenenenue 12 bubnunoreka [JOK WHULIMMPOBATH
BEKTOPOB, CIIOKEHHE https://m.edsoo.ru/7f41al2c = oOyuaromuxcs K
Y BbIUUTAHUE 00CYXKICHHIO,
BEKTOPOB, BBICKA3bIBAHUIO
YMHOXEHHE BEKTOpa CBOETO MHEHHUS,
Ha YHCJIO. BEIPA0OTKE CBOETO U
duznyeckuii u OTHOIIICHUS O
reOMETPUYCCKUI MOBOY MOIy49aeMOn
CMBICIT BEKTOPOB. Ha YpOKe COI[MaIbHO
Paznoxenune Bextopa 3HAYUMOU
10 JIByM uH(popManuu
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannatsr
BekTopa. CkanspHoe
MIPOU3BECHNE
BEKTOPOB, €r0
MIPUMCHCHHE
TUTSL HAXOXKACHUS
JUTUH | yTIIOB.
Pemenue 3amau ¢
MTOMOIIIEI0 BEKTOPOB.
IIpumeHeHue
BEKTOPOB TSI
pelieHus 3aaaq
buzuku

JlexapToBbI JlexapToBbI 9 bubmuoreka [JOK MOJ/ICP)KUBATH



https://m.edsoo.ru/7f41a12c

KOOpJAWHATHI Ha
IIJIOCKOCTHU

[IpaBunbHbBIE

MHOT'OYT'OJIbHHUKH.

Jnuua
OKPY>KHOCTH U
IJI0IIAAb KpyTa.
Brraucnenue
Iomanaeu

JBrxeHus
IJIOCKOCTH

KOOPJAMHATHI TOUEK
Ha IIJIOCKOCTH.
YpaBHeHHE NIPSIMON.
VYpaBHeHue
OKPY’KHOCTH.
Koopaunarsl Touek
[ePECCUCHUS
OKPY>KHOCTH U
npsamoil. Metox
KOOPAMHAT MpHU
pereHnn
F€OMETPUUYECKHUX
3a/1a4, IPAKTUYECKUX
3a1a4

[IpaBunpHbIE
MHOT'OYTOJIbHUKH.
Yucno mu. J{nuHa
OKpY>KHOCTH, AyTH
OKPY>KHOCTH.
Panuannas mepa
yria. [Inomane
Kpyra,

CEKTOpa, CETMEHTa

[TonsTHe o
JBHKECHUU
IIJIOCKOCTH.
[TapamtensHbIi
IIEPEHOC, IIOBOPOT.
IIpumeHeHue npu
pelIeHNH 3a1a9

https://m.edsoo.ru/7f41al12¢ cnocoOHOCTH K

bu6mmoreka [IOK

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

bu6mmoreka [IOK

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

SMOILIMOHAIBHOMY U
ACTETUYECKOMY
BOCHPUATHUIO
MaTeMaTHYeCKHUX
00BEKTOB, 3a/a4,
pelLICHHH,
paccyXIeHHi,
yYMEHHE BUJIETh
MaTeMaTH4YCCKUEC
3aKOHOMEPHOCTH B
HCKYCCTBE

YCTaHaBJIUBaTh
JIOBEPUTENbHbIE
OTHOIICHHA MCKAY
YUUTENEeM U
00yJaroIIMMucs,
CIOCOOCTBYIOIINX
MMO3UTUBHOMY
BOCTIPHUSTHIO
YYaIIuMHACS
TpeboBaHuil U
POChO yUuuTens

OpHEHTAlNEN B
JesITeIbHOCTH Ha
COBPEMEHHYIO
CHCTEMY Hay4YHbIX
npeicTaBIeHH 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3sBUTHA YCIIOBCKA,
IPUPOJIBI U



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTU3allHs
3HAaHUMN

IToBTOpeHune
OCHOBHBIX IIOHATUN U
METOJIOB KypcoB 7—9
KJacCcoB, 000011IeH1E
U CUCTeMaTH3alus
3HaHui. lIpocrenmue
reoMeTpuyYecKre
Gburypsl 1 ux
CBOMCTBA.
N3mepenune
reOMETPUUYECKUX
BEJIMYHH.
TpeyroabHUKH.
[TapannensHble U

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

o0111eCTBa,
MMOHUMAaHUEM
MaTeMaTHYeCKOM
HayKH Kak chepsl
YeJIOBEUECKOH
JIeSATCIIBHOCTH,
ATaIoB €€ pa3BUTHS U
3HAYNMOCTH JIJIS
pa3BUTHS
LIMBHIIM3AIIH,
OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U
MaTeMaTH4eCKOMn
KYJIbTYpOH KaK
CpPEACTBOM IMO3HAHUS
MHpa, OBJIaJICHUEM
MPOCTEUILINMU
HaBBEIKAMH
HCCIIeI0BATEIbCKOM
JIeATEIIbHOCTH

MoOyXIaTh K
TOTOBHOCTH
MIPUMEHSTh
MaTeMaTHYeCKUe
3HaHUS B HHTEpECcax
CBOETO 37I0pPOBBS,
BEJICHUS 3JI0POBOTO
o0paza KU3HH
(3mopoBo€ MUTaHUE,
cOaaHCUPOBaHHBIH
PEXKUM 3aHITUI U
OTJIBIXA, pEryIsipHas
buzndeckas
AKTUBHOCTB),



https://m.edsoo.ru/7f41a12c

MepHeHIUKYISIPHbIC
MpsIMBIE.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckue
MIOCTPOEHHUS. Y TJIbI

B OKPY>KHOCTH.
Bnucanuseie u
OTHMCaHHBIC
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
IIpsmas u
OKPY>KHOCTb.
YeThIpEXYroJIbHUKH.
Bnucannsie u
ONMCaHHbIE
YETBIPEXYTOJIbHUKHU.
Teopema IIudaropa u
Hayaja
TPUTOHOMETPUH.
Pemenue o6mux
TPEYroJIbHUKOB.
[IpaBunpHbIE
MHOT'OYTOJIbHUKH.
[TpeoOpazoBanms
IIJIOCKOCTH.
Jswxenus. [TogoOue.
CummMmertpus.
IImomane.
Brruncnenue
wromaneit. Ilnomanu
Mo00HBIX uryp.
JlekapToBBI
KOOPJMHATHI Ha
IIJIOCKOCTH.

c(OPMHPOBAHHOCTHIO
HaBbIKa peIICKCUH,
NPU3HAHUEM CBOETO
npaBa Ha OIIMOKY U
TaKOro e IpaBa
JPYToro YesioBeKa




Bexkrops! Ha
IJIOCKOCTH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1IU(POBOM MHUpPE BEPOSTHOCTh W CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTD, KaK C TOUKH 3PEHHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U
UX POJU B 00pa3oBaHWHU, HEOOXOAMMOM KaXKIoMy ueioBeKy. Bospacraer uucio
npodeccuii, mpu OBIAJACHUU KOTOPBIMH TpeOyeTcst xoporias 0a3oBasi MOJArOTOBKA B
00JIaCTH BEPOATHOCTU U CTATUCTHKHU, TakKasl MOJrOTOBKA BaKHA JUJISI MPOJOJDKEHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodheCcCHOHANIbHON Kapbephl.

Kax1p1i1 4enoBeK MOCTOSIHHO MPUHUMAET PEUIEHUSI HA OCHOBE MMEIOLIUXCS Y
HEro JaHHbIX. A Juis 00OCHOBAHHOTO NPUHATHS PELICHUS B YCIOBUSAX HEIOCTATKA
Wi U30bITKa MHPOpMAIIMKM HEOOXOAMMO B TOM YHCIJE XOpOIIO CHOpMHpPOBaAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o03TOMy OCTpO BCTajga HEOOXOJUMOCTh C(POPMHUPOBATH Y
oOy4Jarommxcs (PyHKIMOHAIBHYIO I'PaMOTHOCTb, BKJIIOYAIOIIYIO0 B ceOsl B KauecTBE
HEOTHEMJIEMOM  COCTABJISIIOLIEH  yMEHUE  BOCIHPUHUMATh U KPUTUYECKH
aHaNM3UpoBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3du4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBI  XapakTep MHOIMX pEaIbHBIX IIPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOJMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU MPHUHIMIAMU cOOpa, aHAIHU3a U
NOpEJCTaBICHNUS JaHHBIX W3 pa3IUYHbIX cep KU3HU oOllecTBa M ToCyJapcTBa
npuolmiaeT oO0ydaromuxcs K OOIIECTBEHHBIM HHTEepecaM. l3ydeHue OCHOB
KOMOMHATOPUKHM pPa3BUBAET HAaBBIKM OpraHM3alMM Iepedopa W mojacyéra uucia
BApUAHTOB, B TOM YHCJI€ B NPUKJIAJHBIX 33JladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPHH
rpadoB co31aér MareMaTHueckuil GyHAaMeHT At GOpMUPOBAHUS KOMIIETEHUUNA B
ob0nactu uMHGoOpMaTUKM M UU(DPOBBIX TexHoJoruid. [IpM M3yyeHUM CTATUCTUKHU U
BEPOSITHOCTH 00O0TallaloTCsl MPeICTaBIECHUsI O0YYAIOIINXCSI O COBPEMEHHON KapTUHE
MHUpa U METOJIax €ro uccieaoBaHusi, GOPMHUPYETCS MTOHUMAHUE POJIU CTATUCTUKH KaK
WMCTOYHHUKA COIMAIBHO 3HAYMMOM UWHGOpPMAIMM W  3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBUU C TaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposiTHOCT M CTAaTUCTHKa» OCHOBHOTO OOIIEro oO0pa3oBaHUs BbIIEICHBI
CIIEIyIOLME COAEp)KaTeIbHO-MeToAnYecKue JIMHUM: «lIperncraBieHne NaHHBIX U
onucaTelbHass CTaTUCTUKa», «BepoATHOCTHY, «DJIEMEHTHl KOMOHMHATOPHKNY,
«BBezaenue B Teoputo rpadoBy.

Copnepxxanne nuann «lIpencraBieHne AaHHBIX M ONMMUCATENbHASI CTATUCTHUKA
CIIY’KUT OCHOBOU 171 (hopMUpOBaHUS HABBIKOB PabOTHI ¢ MH(OpMAIE: OT YTEHUS U
UHTEpHpeTalud HUHQOpMAlMK, TMPEACTABICHHOM B TaliuIlaXx, Ha JguarpaMmax u
rpadukax, A0 cOopa, NpPENCTaBICHUS M aHaiu3a JaHHBIX C MCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEPUCTHK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMU,
oOydaromniyecss ydaTcsi CUMTHIBATh M HHTEPIPETHPOBATH JaHHbIC, BBIIBUIATbH,
apryMEHTHUPOBaTh W KPUTHUKOBAaThb IIPOCTEMIIME THUIIOTE3bl, Pa3MBILUIATh Haj
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(akTopaMy, BBI3BIBAIOIIMMU M3MEHYMBOCTh, M OLICHMBAThb UX BIUSHUE Ha
paccMaTpUBaeMbl€ BEJIMYMHBI U IIPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4aluHOM H3MEHYMBOCTH, HCCIEHOBAHUE
3aKOHOMEPHOCTEHN U TEHJICHIIUN CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHHUS
TEOPUU BEPOSATHOCTEW. bOnpmioe 3HAYEHHE HMEIOT IIPAKTUYECKHE 3aJaHus, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJCIISIMH.

[loHsiTHE BEPOSATHOCTH BBOAMTCS KAK Mepa NpaBAONOAOOUS CIIy4aillHOTrO
coOopitusa. I[lpu wm3ydeHumn ydyeOHOTO Kypca oOOydaloImuecs 3HAKOMATCA C
IIPOCTEUIIMMU METOAAMH BBIYHMCIICHUS BEPOSTHOCTEN B CIyYalHBIX JKCIIEPUMEHTaX
C PAaBHOBO3MOXXHBIMU 3JIEMEHTAapHBIMH HCXOJAMM, BEPOATHOCTHBIMM 3aKOHAMH,
NO3BOJIAIOIMMU CTaBUTh U pEIIaTh 00JIee CIOKHBIE 3a1auu. B yueOHbIil Kypc BXOIAT
HayaJIbHbIC IIPE/ICTABIICHHUS O CIy4YaiHBIX BEJIMYMHAX M HUX YHCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYyYaroIIMXCs C
MHOKECTBAMU W OCHOBHBIMHU ONEPALMSIMHU HAJ, MHOXECTBAMH, PaccMaTpHBAIOTCA
IpUMEpPbl MPUMEHEHHs ISl PEIICHUs 3aJay, a TaKKe HUCIOJIb30BaHUS B JPYrUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 knaccax uzydaercs ydyeOHbIH Kypc «BepoATHOCTh M CTaTUCTHKA», B
KOTOPBIN BXOIAT pazaensl: «lIpencraBieHne JaHHBIX W OMMCATENIbHASI CTATHCTHKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOwiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX JJII H3Y4YEHHMs] Y4yeOHOro Kypca
«BeposiTHOCTB U cTatucTuka» — 102 vaca:

B 7 kiacce — 34 yaca (1 gac B Hezelno),

B 8 kiacce — 34 yaca (1 gac B Hezeln0),

B 9 kiacce — 34 gaca (1 gac B Henemro).

COAEPXAHUE OBYUYEHMUSI (7 KJIACC)

[TpencraBieHre JaHHBIX B BHUJE TaOMUL, AuUarpamm, rpaukoB. 3anojHEHHE
Ta0JINII, YTEHNE U TTOCTPOCHUE TUuarpaMm (CTOIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenue rpaukoB pealibHbIX IpoueccoB. M3Bieuenne nupopmauuu U3 guarpamm M
TaOJINII, UCTIOIH30BAHUE U UHTEPIIPETALIUS JaHHbBIX.

OmnucarenpHasi CTaTUCTUKA: CpeaHee apupMeTHYecKoe, MeluaHa, pa3Max,
HauOoNblllee M HauMEHblIee 3HAaueHUs HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCHEpUMEHT (OMBIT) M choy4dailHoe coObiTHE. BeposiTHOCTH U
gacToTa. Pollb MaIOBEPOSATHBIX U MPAKTHUECKU JTOCTOBEPHBIX COOBITHI B MPUPOJE U
B 0011ecTBe. MOHETA M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CreneHb BepmuHbl. Yucino pédep M cyMmapHas
creneHb BepuinH. llpencraBnenue o cBsa3Hoctu rpada. Lenum u mmxnsl. [lytu B
rpadax. O6xox rpada (3inepoB nyTh). [IpencraBienue 06 opueHTUPOBAHHOM Tpade.
Pemenue 3amau ¢ moMmotibio rpados.

COJIEP)KAHUE OBYUEHUSI (8 KJIACC)
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[TpencraBieHne qaHHBIX B BUJIE€ TaOIUL, 1UarpaMm, rpaukos.

MHOX€ECTBO, 3JE€MEHT MHOXECTBA, NOAMHOXeCTBO. Onepamuu  Haj
MHOKECTBaMU: 00beIuHEHHE, TIepecedeHne, aqonoinHenne. CBoMCTBa onepauii Ha
MHO>KECTBaAMHU: MIEPEMECTUTENBHOE, COYETaTEeIbHOE, pacnpeneauTeNbHOE,
BKIItoueHus. Vcmonb3oBaHue rpaduueckoro MPEACTABICHUS MHOXECTB  AJis
OINMCAHMSI PEAJbHBIX MTPOLIECCOB U SBJICHUM, TPU PELICHUU 3a/1a4.

N3mepenne paccenBaHUsl JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBBIX HAO0OpOB. J{narpamMmMa paccenBaHus.

DOnemeHTapHble  cOObITHSL  ciay4yaiiHoro ombiTa. Ciy4ailHble — COOBITHS.
BepositHocT coObITHii. ONBITEI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Cayyvaiinbslii BBIOOp. CBsI3b MEKIY MAIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. CBolicTBa 1EPEBbEB: €IMHCTBEHHOCTD IYTH, CYIIECTBOBAHUE BUCSIYEH
BEpILMHBI, CBA3b MEXKIY YHCIOM BEpUIMH W uuciaoM pedep. [IpaBuino yMHOXKeHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeauHEHHE H
nepeceueHne  coObituii.  HecoBmecTHble — coObiTus.  Dopmyrna  CIOXKEHHS
BEPOSATHOCTEW. YCIOBHas1 BEPOITHOCTh. IIpaBmio ymHOXeHus. HesaBucumblie
coObrtus. IlpencraBienune 3kcrepuMeHTa B BUAE JepeBa. Pemenue 3amay Ha
HAXOXKJEHUE BEPOSATHOCTEM  C NOMOIIBI0 JepeBa CIy4yallHOTO 3KCIEpPUMEHTA,
nurarpamm Jitiepa.

COAEPKAHUE OBYUYEHMUS (9 KJIIACC)

[IpencraBienrie  JaHHBIX B BUAE  TaONul, JauarpamMmM, rpadukos,
WHTEpIipeTanusi JaHHbIX. UTeHHe M MOCTPOCHHE TaOIHI], AUarpamm, rpauKoB IO
pEaAIbHBIM JAHHBIM.

[TepectanoBku u akropuan. CodeTaHus U 4UCIO coueTaHuil. TpeyrojJbHUK
[Tackains. Pemenue 3a1ay ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckass BeposTHOCTh. CiydaifHbI BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanue. Ycnex u Heygada. Cepust ucnbsiTanuil 10 neporo ycnexa. Cepus
ucneiTannii bepaymm. BepostHocTu coObITHi B cepun ucnibiTanuii bepHyu.

CnydailHasg BeIMYMHA M pacOpeelieHHe BeposiTHOCTEH. MaremaTudeckoe
oXujgaHue u  gucnepcus. [IpuMepbl  MaTeMaTHMYeCKOro  OXHUIAHUS KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUS BEJIWYMHBL. MaTeMaTH4eCcKOEe OXUIAHUE U
JUACTIEPCUS CIIYYalHON BEIMYMHBI «UYHUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum».

[Tonarue o 3akoHe OONBIIMX Yuced. M3MepeHue BEpOATHOCTEM C MOMOIIBIO
4acToT.

Posb u 3HaUueHME 3aK0HA OOJIBIIUX YUCET B IPUPOJIC U OOIIIECTRE.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC PE3yNbTaTHl OCBOCHUS MPOTPaMMbI YYEeOHOTO Kypca K KOHILY
oOyuenwus B 7 Kjacce:
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Yurare wuH(OpMaIMio, NTPENCTABICHHYIO B TaOMWIlaX, Ha JHarpaMMmax,
NpEACTaBIATh JaHHbIE B BHJE€ TaOJUIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucblBaTh W UHTEPIPETUPOBATH  pEAbHbIE  YHUCJIOBBIE  JIAHHBIC,
MIPE/ICTABIICHHBIE B TaOJWIIAX, HA qUarpaMMax, rpadukax.

HNcnonb30BaTh 111 ONWCAHUA JIAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHIECKOe, MeInaHa, HanOoJIbIlIee 1 HAaUMEHBIIIEee 3HAUYCHUS, pPa3Max.

NmeThs mpeacTaBieHHE O CIIy4YallHOM W3MEHYMBOCTM Ha IIpUMeEpax IIEH,
(GU3NYECKUX BEJIMYMUH, AHTPONOMETPHUYECKUX JaHHBIX, HWMETh MPEJICTABICHUE O
CTaTUCTUYECKOU YCTOMYUBOCTH.

[IpenMeTHBIE pe3yibTaThl OCBOCHMS IPOTrpaMMbl YUEOHOTO Kypca K KOHITY
oOyueHus B 8 Kiacce:

W3Bnekath U mpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEIACTABICHHYIO B BHJE
Ta0aul, auarpaMm, rpauKoB, MPEJCTABIATH JaHHbIC B BUJIE TAOJUII, JUArPaMM,
rpauKoB.

OnuceiBaTh JTaHHBIE C TOMOINBIO CTATUCTUYECKUX TMOKA3ATENEH: CPEIHUX
3HAYEHUHN U Mep paccenBaHus (pa3max, JUCTIEPCUS U CTaHAAPTHOE OTKJIIOHECHHE).

HaxonuTh 4acTOTHI YMCIOBBIX 3HAYEHUHN U YaCTOTHI COOBITHI, B TOM YKCIIE IO
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHU.

Haxonutb BEpOATHOCTH CIydalHBIX COOBITHUH B OMBITAX, 3HAs BEPOSTHOCTU
DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OINbITaX C PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh Tpaduueckue MOICIH: JEPEBO CIYyYaWHOTO SKCIEPUMEHTA,
JarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh NOHATUSIMHU: MHOXECTBO, ITOJIMHOKECTBO, BBITIOJIHATH ONEPAIUU
HaJl MHOXECTBaMHU: OOBEIWHEHHUE, TMEPECEUCHHUE, [IOMOJHEHUE, MNEPEUUCIISITh
AJIEMEHTHI MHOXECTB, IPUMEHATH CBOMCTBA MHOYXECTB.

Hcnonb3oBaTh rpaduueckoe MpeCcTaBICHUEe MHOKECTB U CBSI3eH MEXIy HUMU
JUUIs. OTIMCAHMS MPOLIECCOB U SBJICHUI, B TOM YHUCJIE MPU PEUICHUM 3a7a4 U3 JPYyTHUX
y4€OHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yNbTaThl OCBOCHHUS MPOTPaMMBI YYEOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

N3Brnekats 1 mpeoOpa3oBbIBaTh HH(DOPMAITUIO, IPEJCTABICHHYIO B Pa3JIMUHbIX
WCTOYHUKAX B BUJE TaONHI], Tuarpamm, rpadukoB, MPECTaBISATh JaHHBIE B BHIC
Ta0NHII, TUarpaMm, rpauKoB.

Pemarp 3amaum OpraHW30BaHHBIM TIepeOOpPOM BApUAHTOB, a TaKXkKe  C
UCTIOJIb30BaHNEM KOMOWHATOPHBIX MPABUI K METO/IOB.

Hcnonp30BaTh OMUcaTeNbHBIE XapPAaKTEPUCTHKH JUII MAaCCHBOB YHCIIOBBIX
JaHHBIX, B TOM YHUCJIE CPEIHNE 3HAYCHHS U MEPHI paCCEUBaHUSI.
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HaxoauTh 4acTOTHl 3HAUYEHUH M YACTOThI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3ysbTaTaMu NPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHU.

HaxoauTs BepOATHOCTH CIy4yalHBIX COOBITHI B M3YYEHHBIX OIIBITaX, B TOM
YUCJIE€ B ONBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPHSIX
WCIIBITAHUM 10 IEPBOTO yCIIEXa, B CEPUAX UCIBITAHUNA bepHyin.

NmMers mnpencraBiaeHue O CIy4alHOM BEIMYMHE W O PaCIPEIEIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O IPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4alHOM M3MEHYMBOCTU U O POJM 3aKOHA OOJBIIMX YHUCET B
IpUpPOJIE U OOILECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

HaunmenoBanue
pa3aesioB u TeM
MPOrpamMmmbl

[IpencraBnenue
JAHHBIX

OcHoBHOE
coJep:KaHue

[IpencraBnenue
JIaHHBIX B
Ta0InIaxX.
IIpakTuueckue
BBIYMCIICHHS 110
TaOJIHYHBIM
JTAHHBIM.
H3BnedeHue u
WHTEpIpeTaIus
TaOIHMYHBIX
JIAHHBIX.
IIpaxTrueckas
paborta
«Tabnuus».
I'padpuueckoe
MIpEeACTaBICHUE
JIaHHBIX B BUJIE
KPYTOBBIX,
CTOJIOMKOBBIX
(cronbyarbIx)
nuarpamMm. Urenune
Y TIOCTPOEHHUE
JUarpaMM.
[Tpumepsl

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchI

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

JlesATeJIbHOCTH
yUYUTES-
npeJMeTHHKA ¢
yueToM padouei
NMporpamMMbl
BOCIUTAHUS

YcraHaBiuBaTh
JIOBEPHUTEIIbHBIC
OTHOIICHHS MEXTY
YUUTEIEM U
o0yJaronmmucs,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPUSATHIO
YUYAIIAMUCS
TpeboBaHUi U
POCHO yUHTES.
OpraHu30BbIBaTh
paboty
oOyJaromxcs ¢
COLIMAJIBHO
3HAYUMOM
uHpopmanueit:
o0CyX/1aTh,
BBICKa3bIBaTh
MHEHHE.
[ToOyxnath
yUYaIuXxcst Ha
aKTUBHOE Y4acCTHEC B
peleHIH



https://m.edsoo.ru/7f415fdc

nemMorpaduuecKux MPAKTUIECKUX
JUarpaMm. 3a/1a4
[IpakTnueckas MaTeMaTHYeCKOM
paborta HaIpaBJIECHHOCTH
«/InarpamMmepi»
OnucarenpHas YucnoBbie HAOOPBHI. bu6mmoreka [IOK [TonnepxuBarh
CTaTHCTUKA Cpennee https://m.edsoo.ru/7f415fdc  rotoBHOCTH K
aprupMeTHIECKOE. BBITIOJTHCHHUIO
Menunana o0s13aHHOCTEH
YHUCJIOBOT0 Habopa. rpaXJIaHWHA U
Y eTonunBOCTb peanusanuu ero
MEIUaHBbI. pas,
[TpakTudeckas MIPEJICTABICHUEM O
paboTa «.penHue MaTeMaTHYECKUX
3HAYCHUS. OCHOBax
Haubonbiiee u (bYHKIIMOHUPOBAHUS
HauMEHBIIICe Pa3TMYHBIX
3HAYCHUS CTPYKTYPp, SIBJICHUI,
YHUCJIOBOT0 Habopa. MpoIeayp
Pa3zmax Ipa)xaaHCKOTO
oO1mecTBa
(Hampumep,
BBIOOPBI, OTIIPOCHI).
Co3naBath B
y4eOHBIX TpyIIax
(knmacce, KpyxKe,
CeKIUU U T.II.)
pPa3HOBO3PACTHBIC
JIETCKO-B3POCTIBIC
OOIIHOCTH
00 yJaroIIIXCst
Cnyyaiinas Cnyyaiinas bubmuorexa [JOK Nuannuuposars
M3MEHYUBOCTH M3MEHYUBOCTH https://m.edsoo.ru/7f415fdc rotoBHOCTH K
(mpumepsr). 00CYXJICHHIO



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

Beenenue B Teoputo
rpagoB

Yacrora 3Ha4eHUI
B MACCHBE JIAHHBIX.
I'pynnupoBka.
['ucrorpammel.
[IpakTnueckas
paborta
«CnyyaiiHas
U3MEHYUBOCTb)

I'pad, BepmmHa,
pebpo.
[Ipencrasnenue
3a1aun

¢ moMoIIbIo Tpada.
Crenenn
(BaJIGHTHOCTD)
BEpLINHBI.

Uucno pédep u
CyMMapHasICTENEHb
BepmuH. llens n
uukdi. [lyrs B
rpade.
[IpencraBnenue o
CBSI3HOCTH rpada.
O6xon rpada
(21iNIepOB MyTH).
[IpencraBnenue

00
OPUEHTUPOBAHHBIX

rpadax

bu6mmorexa [IOK

https://m.edsoo.ru/7f415fdc

STHYCCKUX
po0Jem,
CBSI3aHHBIX C
MPaKTUYECKUM
MIPUMEHEHUEM
JIOCTHKEHUH HAyKH,
OCO3HAaHUEM
Ba)KHOCTH
MOpPaJIbHO-
STHYECKHUX
MIPUHIIAIIOB B
NIeITEIbHOCTH
Y4EHOTO.

[ToOyxmath
ydaluxcs K
JICICTBHUSM B
YCIOBHSIX
HEONPEAECTEHHOCTH,
MOBBIIICHUIO
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPaKTHYECKYIO
JIeATEeTLHOCTD, B
TOM YHCIIE YMEHUE
YUHUTBCS y IPYTUX
JIIOIEH,
npuooperaTs B
COBMECTHOM
JIeATETLHOCTH
HOBBIE 3HAHUS,
HaBBIKH H
KOMIIETEHIIMH U3
OMbITa JPYTUX

BepositHOCTB 1

CityyaliHbI{ OIBIT

bu6mmorexa [JOK

Crpoutb



https://m.edsoo.ru/7f415fdc

4acTOTa CIIy4aHOrO U CIIy4ailHOe

COOBITHS COOBITHE.
BepostHocTs 1
4acToTa COOBITHS.
Pons
MaJIOBEPOSTHBIX U
MIPAKTUIECKH
JIOCTOBEPHBIX
COOBITHH B
MpUpoJIe U
obmecTBe. MoHera
Y UTpaJibHasi KOCTh

https://m.edsoo.ru/7f415fdc  BocmuTaTeIBHYIO

eI TEIIbHOCTD,
OpPUEHTHUPYSICHh HA
COBPEMEHHYIO
CUCTEMY HAYYHBIX
MpeACTaBICHUHN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pPa3BHUTHS YEIIOBEKA,
MIPUPOJIBI U
oO1ecTBa.
[TonnepxxuBath

B TCOPHHU UHTEPEC y4allnuxcs
BEPOSITHOCTEH. 10 OBJIJICHUIO
[IpakTnueckas SI3BIKOM
pabora MaTeMaTHKHU U
«Yacrora MaTeMaTH4YeCKOn
BBIMAJICHUS OpJIay KYJIbTYypOU KaK
CPEICTBOM
MO3HAHUS MHUpa
6 O6o06m1enue, [IpencraBnenue 5 bubnuoreka [IOK [TpuBnexatsb
CHCTEMATH3aIIS JTAHHBIX. https://m.edsoo.ru/7f415fdc BHUMaHue
3HaHUH OnwucarenpHas o0ydaromumxcs K
CTaTHCTHUKA. MaTeMaTH4eCKOu
BepositHOCTB HayKe Kak cepbl
CIIy4aifHOTO YeJI0BEYECKOMN
COOBITHS JeSTEIIbHOCTH,
JTaIoB €€ pa3BUTUA
Y 3HAYUMOCTH TSI
pa3BHUTHUS
[IUBUIN3AIIUU
OBLLEE KOJIMYECTBO YACOB 10 34

I[TPOIT'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC

Koan4yecTBO 4acoB JlesAiTeJIbHOCTH
Ne Haumenopanue OCHOBHOE DJIeKTpOoHHbIe (LM (ppoBbIE) yauress-
o/ PA3AEIOB M TeM coepmanue Beero Kourposeneie Ilpakrudeckme o Pa30BATENBHbIC PECYPChE npe1MeTHHKa ¢
MpOorpaMMsbl padoTbI padoThI yueTom padoueii
NPOrpamMmbl
BOCIUTAHUS
1 IToBTOpEeHnE [IpencraBienue 4 bubnmnorexka HOK [ToGyxnath
Kypca 7 Kjacca  JIaHHBIX. https://m.edsoo.ru/7f417fb2 y4amuxcs
OnucarenbHast coOro1aTh Ha
CTaTHCTHUKA. ypoke
Crnyuaiinas OOUIEeTPUHSATHIE
U3MEHUYUBOCTb. HOPMBI TTIOBEJICHHS,
CpenHre 9uCIoBOTO paBwJIa OOIIICHIS
Habopa.CrydaiiHbie CO CTapUIUMHU
COOBITHSL. (yuurensimu) u
BepostHoctu u CBEPCTHUKAMHU
YacTOTBHI. (oOyuarormmmmucst)
Knaccuueckue
MOJICTTH TEOPHH
BEPOSATHOCTEH: MOHETA
U UTpalibHast KOCTh
2 OnucarenpHas OTKIJIOHEHUSI. 4 bubnuotexa [JOK Croco6cTBOBATH K
CTaTHCTHKA. HucnepcusiuncioBoro https://m.edsoo.ru/7f417fb2 >MounoHanbHOMY U
PaccenBanue Habopa. ACTETHYECKOMY
TAHHBIX CrangaptHoe BOCTIPUSATHIO
OTKJIOHEHHE MaTEeMaTHYECKHX
YHCIOBOrO HAbopa. 00BEKTOB, 33/1a4,
JnarpaMmbl peLICHHH,
paccerBaHus pacCyKJICHUH,



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

YMEHHE BUJIETh
MaTeMaTHYeCKue
3aKOHOMEPHOCTH B
UCKYCCTBE

MHuo>xecTBa

BepositHOCTB
CIIy4alHOTO
coOBITHS

MHOXeCTBO,
ITOJIMHOXKECTRBO.
Omnepaiuu Hax
MHO>KECTBaMMU:
00BbeINHEHHE,
NepeceueHue,
JIOTIOJIHEHHE.
CaolicTBa onepanuit
HaJ MHO)KECTBAMHU:
MEPEMECTUTEHHOE,
COYEeTaTENLHOE,
pacrpenenuTeNbHOE,
BKJIIOUCHMSI.
I'paduueckoe
MpE/ICTaBIICHUE
MHOKECTB

DnemMeHTapHbIe
coObITus.CitydaiiHbie
COOBITHSA.
bnaronpustcTByromme
JJIeMEHTapHbBIE
COOBITHS.
BepostHocTn
coObITHiA. OTBITHI C
PaBHOBO3MOKHBIMH
DIIEMEHTAPHBIMH
COOBITHSIMH.
CrnyvaiiHslii BEIOOP.
[TpakTrueckas pabora
«OmnBITHI C
PaBHOBO3MOYKHBIMHU

bu6nmmoreka [IOK

https://m.edsoo.ru/7f417fb2

bubmmoreka [IOK

https://m.edsoo.ru/7f417th2

OpueHTupoBaTh Ha
MIPUMEHEHUE
MaTeMaTHYeCKHUX
3HAHUU 111
pelIeHus 3a/1a4 B
obnactu
COXPAaHHOCTH
OKpYy>Karolen
Cpebl; OBJIaJICHUE
SI3BIKOM
MaTeMaTUKU U
MaTeMaTHICCKOM
KYJIbTYpOH KaK
CpPEACTBOM
MMO3HAHMS MUDPA

Co3naBath yciaoBHs
JUISL OBJIAJICHUS
MPOCTEUILIUMH
HaBbIKaMH
HCCIIEI0BATENbCKON
JIeATEIbHOCTH;
MPUBJIEKATH
BHUMaHUE
oOydJaronuxcs K
LIEHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha
YPOKE SBJICHU,
MIOHATUH, IPUEMOB



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

AJIEMEHTaPHBIMH
COOBITUAMU

BBenenue B
Teoputo rpados

Hepeso. CoiicTBa
JiepeBa:
€MHCTBEHHOCTh MYTH,
CYILLIECTBOBaHUE
BHUCSTYEH BEPILIUHBI,
CBSI3b MEXK/y YHCIIOM
BEPILUH U YUCIIOM
pé6ep. [IpaBumo

bu6nmoreka [IOK

https://m.edsoo.ru/7f417fb2

[ToOyxnaTh k
MTOCTPOCHHUIO
WHIUBUYyIbHOMN
TPaCKTOPUHU
oOpa3zoBaHHs U

JKU3HCHHBIX IIJIAHOB

C y4€TOM JIMYHBIX
HUHTEPECOB U

YMHOXECHHS OO0IIECTBEHHBIX
oTpeOHOCTEH;
COTPYIHHUYATH C
JIPYTHMH
MeAarorn4yecKuMu
paboTHUKAMU U
JIPYTHUMH
CHeIMaInucTaMu B
pereHnun
BOCITUTATEILHBIX
3a/aq
Crny4aiinble IIpoTuBoOIIONOKHOE bubnmnoreka [JOK Haxonuts
COOBITHS cobbrTue. Jlnarpamma https://m.edsoo.ru/7f417fb2 ueHHOCTHBINA
Oiinepa. acIeKT y4yeOHOro
O0beanHeHNnE U 3HaHUA U
nepeceyeHNecOObITHH. uH(popManuy,
HecoBmecTHbIE o0ecrneunBarh €ro
coObrTust. opmyna MOHUMAaHHE U
CIIOKEHHS MIPHUBJICKATH
BEPOATHOCTEM. BHUMaHUE
[IpaBuno yMHOXKEHUS oOydJaronmxcs K
BEPOATHOCTEH. o0CyXJ1aeMOH Ha
VYcnoBnHas YpOKe
BEPOSATHOCTb. uHpopManuy,
HezaBucumelie aKTUBU3ALIUU



https://m.edsoo.ru/7f417fb2
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COOBITHS. [03HABATEIbHON
[IpencraBnenue JIESITEIIbHOCTH
CIIy9aiiHOTO o0yJaromuxcst
SKCIIEPUMEHTAB BHUJIE
Jepesa
7 O6006menue, [IpencraBnenue 4 bubmmoreka [IOK OpraHu3oBbIBaTh
CHCTEMAaTu3aluMs | JaHHBIX. https://m.edsoo.ru/7f417fb2 pabdoty c nensio
3HAHUI OnucarenbHas TOTOBHOCTHU
cratuctuka.l padmi. oOyJarouxcs
BepositHOCTB IIPUMEHATD
CIIy4aifHOTO COOBITHSI. MaTeMaTH4ecKue
DIIeMEHTHI 3HaHUS B
KOMOMHATOPUKHU MHTEpECcax CBOETro
3JI0POBBSI, BEIACHHS
3JI0pOBOT0 00pasa
KHU3HU (340pOBOE
MUTaHUE,
cOamaHCHUpOBaHHBIN
PEXKUM 3aHATUI U
OT/IBIXA,
perynspHas
¢buznueckas
aKTUBHOCTb )
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/7f417fb2

TEMATHYECKOE IINTAHUPOBAHUE

[

n/n

1

HaunumenoBanue
pa3esioB U TeM
NMPOrpamMMbI

[ToBTOpenue kypcea 8
KJacca

OcHOBHOE
cojiep:KaHue

[IpencraBienue
JaHHBIX.
OnucarenbHas
CTaTUCTHKA.
Omnepanuu Haj
COOBITHSIMH.
HezaBucumocts
COOBITHI

9 KJIACC
Kosun4vecTBo 4acoB
JJIeKTPOHHbIE
(uudposBbie)
Beero KOHTpﬁOJIbeIe HpaRTﬁnquKne 0BpasoBaTeNbHbIE
padoThbI padoTbI pecypebi
4 bu6mmoreka [IOK

https://m.edso0.ru/7f41a302

JlesATeJIbHOCTH
yUYUTES-
npeMeTHHKA ¢
yuyeToM padouei
NMPorpamMmMbIl
BOCIUTAHUS

[TonnepxuBars B
JIETCKOM
KOJUICKTHBE
JIEJIOBYIO,
JIPYKETOOHYIO
arMocdepy.
[To6yxnaTh K
MPOSIBIICHUIO
WHTEpeca K
MPOILIOMY U
HACTOSIIIEMY
POCCUICKOMN
MaTeMaTHKH,
LIEHHOCTHBIM
OTHOIICHUSIM K
JIOCTH>KEHUSIM
POCCHUICKUX
MaTEMaTHKOB U
POCCUICKON
MaTeMaTHYeCKON
TITKOJTBI, K
HCIIO0Ib30BAHUIO
STHUX JTOCTYKEHUU B
JIPYTHX HayKax U



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

MPUKIIATHBIX

chepax
2 DJIEeMEHTHI ITepecTanoBKH. bubmuorexa [JOK Crpoutb

KOMOWHATOPHUKH daxTopua. https://m.edso0.ru/7f41a302 BocmUTaTENBHYIO
Coueranus u JIeATEIbHOCTD C
YHUCJIO COYECTAHUM. y4eTOM
TpeyronpHuK KYJIbTYPHBIX
[Tackans. pasnnuui gerei,
[IpakTuueckas MOJIOBO3PACTHBIX U
pabora WHIUBUTYJIbHBIX
«Bpruncnenue 0COOEHHOCTEH.
BEPOSITHOCTEN IIpuBnexkars
c BHUMAaHUE
HCII0JIb30BaHUEM o0ydJaromuxcs K
KOMOHMHATOPHBIX LIEHHOCTHOMY
byHKIII aCIeKTy
JEKTPOHHBIX M3y4aeMbIX Ha
TabINL» YpOKe SIBJICHUI,

MOHSATUNA, TPUEMOB
3 I'eomeTpuueckas I'eomeTpuueckas bubnunoreka [JOK Haxonuts

BEPOSTHOCTH BEPOSTHOCTb. https://m.edsoo.ru/7f41a302 = meHHOCTHBIMH
CryualtHBIBBIOOD acreKkT y4eOHOTo
TOYKH U3 PUTYpHI 3HAHUS U
Ha IJIOCKOCTH, U3 uH(popManu,

OTpe3Ka,n3 IyTu
OKPY>KHOCTH

o0ecrieuynBaTh €ro
MOHUMAaHHE U
MIPHUBJICKATH
BHUMaHUE
oOydJaronuxcs K
oOcykaaemMoi Ha
ypOKe
uHpopManuy,
aKTUBU3ALIUU
[M03HABATEIbHON
JIeSITENIbHOCTH



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

4

5

WcnpiTanus
bepnynnu

CnyyaliHasi BeTUYMHA

HcneiTanue.
Yenex u Heynaya.
Cepus uctpITaHUN
JI0 TIEPBOT0
ycnexa.
HcnbiTanus
bepnymn.
BepositHocTH
COOBITUIB cepUH
WCIIBITAHUI
beprymn.
IIpakTrueckas
paborta
«McnbrTanus
beprymm»
Cnyuaiinas
BEJIMYMHA U
pacrpeneieHue
BEPOSITHOCTEH.
Maremarnueckoe
0KUJAHUEU
JUCIIEpCHUs
CIIy4anHON
BEJINYUHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a302

00y4aroIuMXCs.
Crpoutb
BOCIIUTATEIbHYIO
JIESITEIIBHOCTD C
YCTaHOBKOM Ha
aKTUBHOE y4acTue
B pPEUICHUU
MPAKTUYECKUX
3ama4
MaTeMaTH4eCKON
HaIpaBICHHOCTH

[ToOyxmath
o0yJaromuxcs
coOro1aTh Ha
YpOKEe MPUHIIMIIBI
y4ueOHOMU
JACIUTTAHBI 1
caMOoOpraHU3aIny.
Co3znaBaTh ycinoBus
OBJIAJICHUS SI3LIKOM
MaTeMaTHUKu U
MaTeMaTHYeCKOU
KYJIbTYpOH KaK
CPeICTBOM
MO3HAHUS MUpa

YnpaBnsate
y4eOHBIMH
TPYIIAMHU C IETBO
BOBJICUCHUS
o0yJaronmxcs B
npoiecc o0y4eHus
Y BOCITUTAHUS,
MOTHBHUPYS HX
y4eOHO-



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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O0001menue,
KOHTPOJITh

IIpumepsr
MaTeMaTHYECKOTO
OXKUJTAHUSKAK
TEOPETUYECKOTO
CpeIHero
3HAYCHUSA
BCJIIMYUHBI.
ITonsTue o 3akoHe
OOIBIINXYHCEII.
N3zmepenune
BEPOSITHOCTEM C
ITOMOIIBIO YaCTOT.
[Ipumenenne
3aKOHA00IbIINX
YHCeI

[IpencraBienue
JTAHHBIX.
OnucarenpHas
CTaTUCTHUKA.
BepositHoCTh
CIIy4alHOTO
COOBITHS.
DJIEMEHTHI
KOMOWHATOPUKH.
Crnyuaiinble
BEITMYUHBI U
pacnpeneneHus
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MMO3HABATEIBHYIO
JIeITEIIbHOCTb.
CopaelicTBOBaThH
CIIOCOOHOCTH
oOyJaronmxcs K
AMOIMOHAIIBHOMY 1
ACTETHYECKOMY
BOCITPHUSTHIO
MaTeMaTUYECKUX
00BEKTOB, 3a/1a4,
peuieHui,
paccyxJIeHU

CoTpynHuyaTts ¢
JIPYTHUMH
MeAarornIecKuMu
pabOTHHUKaMU U
JIPYTHMH
CHeIHraTucTaMu B
peleHnn
BOCIUTATEIbHBIX
3anad. Co3naBarthb
CUTYaIlUu st
TOTOBHOCTH K
IEeUCTBUSAM B
YCIIOBHSIX
HEOIPEIETEHHOCTH,
TTOBBIIIICHHUIO
YPOBHs CBOEH
KOMITETCHTHOCTH
yepe3
MPAKTUYECKYIO
JIESITENIBHOCTh
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HPUJIOKEHUE

Oco0eHHOCTH OLIEHKH NPeJIMETHBIX Pe3yJbTaTOB
0 MaTeMaTHKe, ajaredpe U reoMeTpuu

OuneHka 3HAHUI U YMEHUI y4AIIMXCH

1. Conepxkanue n 00beM MaTepuaia, MOAJEKAIIEr0 MPOBEPKE, ONMPEIEIIECTCS
nporpammoil. IIpu mpoBepke yCBOEHHsT MaTepHalla HY)KHO BBIABIISATH IIOJHOTY,
IIPOYHOCTh YCBOCHUS YYalllMMHUCS TEOPUU U YMEHHMs IIPUMEHATH €€ Ha IPAKTUKE B
3HAKOMBIX Y HE3HAKOMBIX CUTYallUsX.

2. OcHOBHBIMU (pOpMaMH TPOBEPKH 3HAHUW M YMEHHH ydaluxcs IO
MaTE€MaTUKe SIBJIAIOTCS MUCbMEHHAs KOHTPOJIbHAS paboTa, TECTUPOBAHUE M YCTHBIM
OIIpoC.

[Ipyn oLEeHKE MHCHbMEHHBIX M YCTHBIX OTBETOB YUYUTEIb B MEPBYIO OYEpPE.b
YUUTHIBAET MOKA3aHHBIEC YYAIIUMUCS 3HAHUS U yMeHHs. OLEHKa 3aBUCUT TAKXKE OT
HaJIMYMS U XapakTepa MOrpeHOCTe, TOMYIEHHbBIX YYalllUMHCS.

3. Cpenu MOrpemHocTe BBIACIAIOTCS OMMOKM M HenodeThl. IlorpemHocTs
CUMTAETCS OIIMOKOM, €clii OHa CBUIETEIBCTBYET O TOM, YTO YUYEHUK HE OBJIAJEI
OCHOBHBIMH 3HAHUSIMH, YMEHHUSIMU, YKa3aHHBIMU B IIPOTrpaMMe.

K HepoueraM OTHOCSTCS NMOIPEIIHOCTH, CBUAETENBCTBYIOIINE O HEAOCTATOYHO
MOJIHOM WJIM HEJOCTaTOYHO MPOYHOM YCBOEHUHM OCHOBHBIX 3HAHUU U YMEHHUH Wi 00
OTCYTCTBUM 3HAHUM, HE CUMTAIOLIMXCA B NPOrpaMMe OCHOBHbIMU. Henoueramu
TAK)KE€ CUUTAIOTCA: IOIPEIIHOCTH, KOTOPbIE HE NPHUBEIHM K HMCKAXEHUIO CMBICIA
MOJIy4EHHOTO YYEHHMKOM 3aJlaHHsl WJIM Croco0a €ro BBIMOJHEHUS; HEaKKypaTHas
3aMKCh; HEOPEKHOE BBHINIOTHEHUE YEePTEXKa.

['pannna Mexay OmMOKaMH M HEAOYETaMHU SBIISIETCS B HEKOTOPOW CTENEHH
ycioBHOU. [lpu oaHMX 0OCTOSTENbCTBaX MOMYIIEHHAs YYallMMHUCS MOTPELIHOCTb
MOKET paccMaTpUBATBhCS YUYUTEJIEM KakK OIIMOKa, B JAPYroe BpeMs U MpH JIPYrux
00CTOSITENBCTBAX - KAK HEAOYET.

4.3amaHus Uil YCTHOTO M NMCBMEHHOI'O ONPOCa Y4YalluXcCsl COCTOSAT U3
TEOPETHUYECKHUX BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETUUYECKHUI BOMPOC CUUTAETCS OE3yNpPEeuHbIM, €CIIM 10 CBOEMY
COJIEP’KAHUIO TIOJHOCTHIO COOTBETCTBYET BOMPOCY, COICPKHUT BCE HEOOXOIUMBIE
TeopeTuueckre (akThl 1 0OOCHOBAHHBIE BBIBOBI, a €r0 M3JIOKEHUE U MHCbMEHHas
3aMCh MAaTEMAaTUYECKH TIPaMOTHBI M OTJIMYAKOTCA IOCIEAOBATEIBHOCTBIO H
aKKypaTHOCTBIO.

Pemenue 3agaun cuvtaercst O0€3ynpedHbIM, €clid MPaBHIBHO BBIOpaH Crocod
pellIeHUsI, caMO PEIICHUE COMPOBOXKIACTCS HEOOXOIUMBIMU OOBSICHEHUSIMU, BEPHO
BBITNIOJIHEHBl HY)KHBIE BBIYMCIEHUS M INpeoOpa3oBaHMs, IOJYYEH BEpPHBIH OTBET,
IIOCJIEIOBATEIBHO U AKKYPAaTHO 3alIUCAHO PELICHNUE.

5. OneHka oTBeTa yyallerocs npu yCTHOM U MUCbMEHHOM OIIPOCE MPOBOAUTCS
110 CEMUOAJITIBHON CUCTEME, T. €. 32 OTBET BBICTABIISIETCS OHA U3 OTMETOK:



2 - "HEeyIOBJIETBOPUTEIIHHO",
3 - "yJIOBJIETBOPUTEIILHO",

4 - "xopormio",

S5 -"oTnuuHo".

6. YuuTtenab MOXET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIN OTBET Ha BOIPOC WIIH
OPUTMHAJIBHOE PEIICHHE 3a/ayd, KOTOPBhIE CBHJETEIBCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTUHU YYAILEroCs; 3a PEIIeHHE OoJiee CIOKHOM 3aJauyd WIA
OTBET Ha 00Jiee CJOXKHBII BOMPOC, MPEUIOKEHHBIE YYalleMyCs IOMOJHUTEIBHO
MIOCJIE BBITTOJIHEHHS UM 3aJJaHUM.

Kpurepuu omubok:

e K TIpyOBIM oOIIMOKAM OTHOCATCS OIMMOKH, KOTOpBIE OOHAPYKUBAIOT
HE3HAHWE ydamuMucs GopMyJl, IpaBuil, OCHOBHBIX CBOHCTB, TEOPEM U HEYMEHHE UX
MIPUMEHSThH; He3HAHUE TIPUEMOB PEIICHUS 3a7ad, paCCMaTPUBAEMbIX B YUCOHHKAX, a
TaK)Ke BBIUMCINTEILHBIE OIIHOKHU, €CJIM OHU HE SIBJISIOTCS OIMHCKOM;

® K HETpYyOBbIM OITUOKAaM OTHOCSITCS: TIOTEPSI KOPHS WJIM COXPAHCHHE B OTBETE
IIOCTOPOHHETO KOpHS; OTOpachlBaHHWE ©O€3 OOBSCHCHHH OJHOIO0 W3 HHUX H
paBHO3HAYHBIE UM;

e K HeJoueTaM OTHOCSTCS: HEpAllMOHAIBHOE  pelleHue,  OMHUCKH,
HEJIOCTATOYHOCTh WJIM OTCYTCTBHE MOSICHEHW, 000OCHOBAHUM B PEIICHUSX.

OIIeHRa YCTHBIX OTBE€TOB yHYaliuXxcsH 110 MaTEMaATHUKE

Omeem oyenusaemca ommemkou «5», eciu yueHuK:
* IOJTHO PACKpbUI COJIEp)KaHME MaTepuasa B oObeMe, MNPEeayCMOTPEHHOM

IpOrpaMMOil U y9eOHUKOM, a TakK K€ MPOJAEMOHCTPUPOBAT 3HAHMS TPEBBIIIAIOIINE
HOPMBI IPOTPaMMBbI JIJIs1 3TOTO KJlacca,

* U3JIOKUJT MaTepuajl IPaMOTHBIM SI3BIKOM B ONPENEICHHON JIOTHYEeCKOU
MOCIIEIOBATEIPHOCTH, TOYHO HCIIONB3YSd MAaTEeMaTHUYECKyl0 TEPMHUHOJIOTHIO U
CHUMBOJIUKY;

* IPAaBWJIbHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpapuKd, COIMYTCTBYIOLINE
OTBETY;

* MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHHUST KOHKPETHBIMU
npuMepamMH, IPUMEHATh MX B HOBOW CHUTyallMM TPU BBIOJHEHUU MPAKTUIECKOTO
3aJlaHus;

* IPOJIECMOHCTPUPOBAT  YCBOGHUE pAaHEE M3YyUYEHHBIX  COIYTCTBYIOIIUX
BOIPOCOB, C(POPMHUPOBAHHOCTH W YCTOHYMBOCTH HCIOIB3YEMBIX IPH OTPaOOTKE
YMEHUH 1 HAaBBIKOB; OTBEYAJl CAMOCTOSTENHHO.

Omeem oyenusaemcsa ommemxou «4», eCiu OH yJOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSIM Ha OLIEHKY «5», HO IPU TOM UMEET OJMH U3 HEJJOCTATKOB:



*B M3JIOKEHUM JONYUIEHbl HEOOJbIIME MpoOesbl, HE HCKa3UBILNE
MaTEMaTUYECKOe CONEPKAHUE OTBETA,

* IONYUIEHBI OJMH — JBa HEAOYETA IPU OCBEIIEHUM OCHOBHOI'O COJEPKAHMS
OTBETA, UCIIPABIICHHBIC 110 3AMEYaHUIO YUUTEIS;

* JOMyIIeHbl OIIMOKa WM Oojee JAByX HENOYETOB IIPH  OCBEILECHUU
BTOPOCTEIIEHHBIX BOIIPOCOB WUJIM B BBIKJIAJKAX, JIETKO UCIIPABJIICHHBIC [10 3aMEYaHUIO
YUUTENS.

Ommemka «3» cmasumcs 6 c1e0yIouuUx cayuanx:

* HETIOJTHO WJIM HETIOCJIEIOBATEIbHO PACKPBITO COJAEpKAaHWE MaTepuana, HO
MOoKa3aHo oOmee TOHWMMaHWE BOMpPOCa H  MPOJEMOHCTPUPOBAHBI  YMCHHSI,
JMOCTaTOYHBIC  JJI  JaJbHEHINEro  yCBOCHHUS  NMPOTPAMMHOTO  Marepuasia
(ompenenennbie « TpeOOBaHUAMHU K MAaTEMAaTHYECKON MTOATOTOBKE yUAIITUXCS );

* IMEIIMCh 3aTPYJHCHUSI WM JOIMYIICHBI OMUOKA B ONMPEACICHUN TOHATHH,
UCIIOJIb30BAaHUM  MAaTEeMaTHYEeCKOM  TEPMHUHOJIOTMM,  4YepTexaX,  BbIKIAJKaX,
UCITpaBJICHHBIE MTOCJIE HECKOJIBKUX HABOJSAIIUX BOIPOCOB YUUTEIS;

* YYCHUK HE CIPABWICA C MPUMEHEHHEM TEOpPUM B HOBOW CHUTYyallMH MPHU
BBITIOJIHEHUH TPAKTUYECKOTO 3a/JaHMs, HO BBINOJHUI 3aJaHusi 00s3aTeIbHOTO
YPOBHSI CIIO)KHOCTH TIO JIAaHHOM TEME;

*IpM 3HAHUU TEOPETUYECKOTO MaTepuajia BbISIBJICHA HEJ0CTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemka «2» cmagumcsa 6 cedyrouux cayuanx:

* HE PaCKPBHITO OCHOBHOE COZICpKaHNEe y9eOHOTO MaTepHaia;

* 00HApYXKCHO HE3HAHWE WM HEMOHWMAaHWE YYEHUKOM OOJBINECH WIn
HauOoJiee BaKHOM 4acTH yueOHOro MaTepuaa;

* TOMYIIEHbl OMUOKA B ONpPEICICHUH TIOHATHH, TPH HCIOJB30BAHUU
MaTEeMaTHYeCKOH TEPMHUHOJIOTHHM, B PHCYHKaxX, YepTekax WM Trpadukax, B
BBIKJIQJIKaX, KOTOpbIE HE KCIPABIICHBI IOCIE HECKOJBKUX HABOJSIIMX BOIPOCOB
YUUTEIIS.

OneHka nucbMeHHBIX KOHTPOJIBbHBIX paﬁoT U TECTUPOBAHUA YYAIIUXCH 110
MaTEMaTHUKE

Ommemka «5» cmasumcs, ecau:

* pa0oTa BHITIOJTHEHA TTOJTHOCTHIO;

* B JIOTHYECKHX PACCYXJCHUSX M OOOCHOBAHMM PEIICHUS HET MpoOesioB U
OIINOOK;

* B PCIICHUHU HET MaTeMaTHYECKUX OIIMOOK;

* CUCTEMAaTUUYEKOe peleHre 0€3 MaTeMaTHYeCKUX OIIHMOOK.

Ommemka «4» cmasumcs, eciu:

* paboTa BBHIMIOJIHEHA TIOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEIICHUS
HEJIOCTaTOYHBI (€CIM yYMEHHE OOOCHOBBIBATH PACCYXKICHHS HE  SBISIIOCH
CHEIUATBHBIM 0OBEKTOM MPOBEPKH);



* TOMyIlleHAa OJHAa OIMOKa WM JBa-TPU HEJOYETa B BBIKIAJKAX, PUCYHKaX,
yepTexkax wid rpaukax (ecid 3TH BUAb pabOThl HE SBISUINCH CHEIUATbHBIM
00BEKTOM TIPOBEPKH ).

Ommemka «3» cmasumcs, eciu:

e nomyuieHsl Oosiee ONHOM OmMOKM WM Ooyiee IBYX-TPEX HEAOYETOB B
BBIKJIQJIKAX, dYepTekax WM Tpadukax, HO ydYalUHCsA BIAJeeT OO0s3aTEIHHBIMU
YMEHHSIMU 110 TPOBEPSIEMOMN TEME.

Ommemka «2» cmasumcs, eciu:

* IOMYIICHBI CYIECTBEHHBIC OITMOKH, TTOKA3ABIIIKE, YTO yUAITUNCS HE BJIaJIeeT
00s13aTEIPHBIMA YMEHUSMH 110 TAHHOU TeME B MOJTHOU Mepe.

Kpurepuu oieHKH Ka4ecTBa BbINOJHEHHS MPAKTHYECKUX U
CaMOCTOSITEJILHBIX Pa0oT.

Ommemxka «5». PaGota BBINOJIHEHa B IOJHOM O0BEME C COOIIOACHHUEM
HEOOXOMMON MOCIEI0BATENbHOCTH. Y4Yallluecss CUCTEMATUYECKU JIEMOHCTPUPYIOT
CaMOCTOSITENIbHYI0 ~ pa0oTy: MOAOMpAlOT HEOOXOAMMBIE  JJIsl  BBINOJHEHHUS
npeajiaraéMplXx pabOT HCTOYHHMKM 3HAHWM, [OKa3bIBAIOT HEOOXOAUMBIE IS
IIPOBEICHUSI MPAKTUYECKON pabOThl TEOPETUYECKHUE 3HAHUS, IPAKTUYECKHE YMEHHUS U
HaBBIKH. BBINOIHAIOT pab0oTy Ha BbICIIEM ypoBHE. PaboTa odopmiisierca akKypaTHoO,
B HanOoJiee ONTUMAIBHOU JJ1s1 (PUKCALIMK PE3YIbTAaTOB (hOpME.

Ommemxa «4». llpakTuyeckas WIM CaMOCTOSATENIbHAs paboTa BBHIMOJIHSAETCA
yYalllMMUCST B TIOJJHOM OOBEME M CAMOCTOSITENbHO. JlOMyCKalOTCs OTKIOHEHHS OT
HEOOXOJMMON TOCIEeI0BAaTEIbHOCTH BBINIOJHEHMSI, HE BIUAIOLIME HAa MPaBUILHOCTD
KOHEYHOTro  pe3yjbTaTa (II€pecTaHOBKAa IyHKTOB  THUIIOBOTO  IUIaHA  NIpU
XapaKTEePUCTHUKE OTAEIbHBIX TEPPUTOPHUIA UM CTPAH U T. [I.).

VYyamuecss UCMONB3YIOT YKa3aHHbIE YYHTENIeM HCTOYHUKH 3HaHWil. Pabota
IIOKAa3bIBAECT 3HAHUE YYAIIHUXCS OCHOBHOI'O TEOPETUUYECKOIO0 MaTepHasia U OBJIAJICHUE
YMEHUSIMH, HEOOXOIUMBIMHU ISl CAMOCTOSITEILHOTO BBIMIOJIHEHUS paOOTHI.

Ommemxka «3». llpakTtuyeckas paboTa BBHIMIONHSAECTCA U OpopMIIsLeTCs
yYallMMUCS TpPU TOMOIIM YYHUTENs WIM XOPOUIO TMOATrOTOBICHHBIX U YK€
BBITIOJIHUBIIIUX Ha «OTJIMYHO» JIAaHHYIO paboTry ydamuxcs. Ha BbinonHenue padoThl
3aTpayMBaeTCs MHOTO BPEMEHHU. Y4Yalluecs MOKa3bIBAIOT 3HAHUS TEOPETUYECKOIO
MaTepHuaia, HO UCHBITHIBAIOT 3aTPyAHEHHUE MPU CAMOCTOSATEIBHON paboTe ¢ KapTaMu
aTyiaca, CTaTUCTUYECKUMU MaTepuaiamu, reorpadguueckumMu npudopamu.

Ommemxka «2». BpicTaBisieTcss B TOM Ccly4yae, KOIJa ydJalluecs He
MOJIFOTOBJICHBI K BBINOJIHEHUIO 3TOW paloThl. [lodydeHHble pe3ynbTaThl HE
NO3BOJISIFOT ~ CHENaTh IPABUJIBHBIX BBIBOJIOB W IOJHOCTBIO PacXomiTcs ¢
IIOCTAaBJICHHOM 11eJ1b0. [0Ka3pIBaeTCs, IMII0X0€ 3HAHUE TEOPETUYECKOIO MaTeEpHUalia v
OTCYTCTBHE HEOOXOAMMBIX YMEHHI. PYKOBOJACTBO M MOMOIIL CO CTOPOHBI YUHUTENS U
XOpOIIO TMOATOTOBIEHHBIX Yy4almuxcs HEIP(PEKTUBHBI MO TPUYMHE IIJIOXOU
MOATOTOBKHU y4YaIlerocs.
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