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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no mMaremaTtuke Jjisi oOydaronuxcs 5—9 kinaccoB pazpaboTaHa Ha
ocHoBe ®I'OC OOO. B mporpamme 1Mo mMaTeMaTUKE YYTECHbI UJEU U TOJOKEHUS
Konunenmuu pazputusi MatematTudeckoro odpasoanus B Poccuiickoit denepanmu.

[IpeqmeroM MaTeMaTUKHU SABISIIOTCS (DYHIaMEHTalIbHBIE CTPYKTYpPbl HAIIETO
MHpa — IPOCTPAHCTBEHHBIE (DOPMBI U KOJUUYECTBEHHBIE OTHOIIECHHUSI (OT MPOCTEHIITUX,
yCBaUBAEMbIX B HETIOCPEICTBEHHOM OTIBITE, JO JOCTATOYHO CJIIOKHBIX, HEOOXOAUMBIX
JUIL  pa3BUTHSI HAYYHBIX M TNPUKIAAHBIX HAeH). Maremarndeckue 3HaAHUS
obecrnieurBalOT MOHUMAaHUE MTPUHIIMIIOB YCTPOMCTBA U UCIOJIB30BAHUSI COBPEMEHHON
TEXHUKH, BOCIPHUATHE W  HMHTEPIPETAIUI0  COLMAIBHOM, HIKOHOMUYECKOM,
MOJINTUYECKON UHPOPMAITUH, TAI0T BO3MOKHOCTH BBITIOTHATH Pacu€Thl U COCTABISATh
aJITOPUTMBI, HAXOJUTh U MPUMEHITh (POPMYIIBI, BIAJIETh MPAKTUYECCKUMHU TTPUEMAMHU
TCOMETPUUECKUX U3MEPEHUN U TIOCTPOEHUM, YNTaTh HHGOPMAIHIO, TIPEACTABICHHYIO
B BUJIC TaOJUIl, AuUarpamMm U TpadukoB, >KUTh B YCIOBHUSX HEOMPEICIEHHOCTH W
MOHUMATh BEPOATHOCTHBIN XapaKTep CIydailHbIX COOBITHIA.

N3ydenne maremaTtuku GopMupyeT y oOydarolmuXxcs MaTeMaTHYECKUM CTHIIb
MBIIUICHHS,  MPOSBIAIONIMNCA B ONPENENEHHBIX  YMCTBEHHBIX  HaBBIKaX.
OOyuaroluecss 0CBaMBalOT Takue MPUEMBI U METOJIbI MBIIIUICHUS, KaK MHIYKIUSI U
IeAyKius, o00OIleHne W KOHKpeTH3allus, aHalIu3 W CHUHTE3, Kiaccuduxanus u
cuctemaTusanus, aobcrtparupoBaHve © aHajorus. OOBEKTHI MaTeMaTUYECKUX
YMO3aKJIIOUEHUW, TpaBuja HMX KOHCTPYUPOBAHUS  PACKPBIBAIOT  MEXAHU3M
JIOTUYECKUX TIOCTPOCHHH, CIOCOOCTBYIOT BBIpAOOTKE yMEHHsS (HOPMYIUPOBATH,
00OCHOBBIBaTh W JIOKAa3bIBaTh CYXKICHHS, TEM CaMbiM pPa3BUBAIOT JIOTHUYECKOE
MBIILICHHE. N3yuenue MaTeMaTUKH oOecrieuynBaeT dbopmupoBaHue
AITOPUTMUYECKON KOMIIOHEHTHI MBILIJIEHUS U BOCHUTAHUE YMEHUM JEHCTBOBATH IO
3aIaHHBIM aJrOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B
npolecce pelIeH s 3a/1a4 — OCHOBOM y4eOHOM JAEesTEIbHOCTH HA YPOKaX MaTeMaTHKU
— pa3BUBAIOTCS TBOpPUECKAs U MPUKIaAHAS CTOPOHBI MBIIUICHHUS.

OOyuyenue MareMaTtuke MaéT BO3MOXKHOCTh pa3BUBATh y OOYYaIOUIUXCS
TOYHYIO, PAIMOHAJIBHYI0O ¥ HHPOPMATHUBHYIO peuyb, YMEHHE OTOMpaTh Hauboiee
MOIXOIAIINE SI3bIKOBBIC, CUMBOJIMYECKHE, TpaQUUeCKUe CPEACTBa JJISi BBHIPAKCHUS
CYXKJICHHI U HaTJISIAHOTO UX MPEICTaBICHUS.

[Tpu n3yueHnn MaTeMaTUKH OCYIIECTBISETCS 001Iee 3HAKOMCTBO C METOJIaMU
MO3HAHUSI  JEUCTBUTEIIBHOCTH, MPEACTABICHUSIMH O TMpeaMeTe U  MEeTOoJax
MaTeMaTUKH, UX OTJIUYUU OT METOJIOB IPYTMX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK,
00 0COOCHHOCTSIX MPUMEHEHHSI MATEMATUKH JIJIsl PEIICHHS] HAYYHBIX U MPUKIATHBIX
3a/ad.

[TpuopuTeTHRIMU LIEASIMU OOYUECHHSI MaTeMaTHKE B 5—9 Kilaccax SBISIIOTCS:

dbopMupoBaHUE MEHTPAIBHBIX MATEMATUYECKUX MOHSATUM (YMCIIO, BEJIMYMHA,
reoMeTpuueckas Qurypa, rnepeMeHHasi, BepOATHOCTb, (PYHKIIKS), 00ECIeUnBAIOIIUX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MATEMaTHYECKOTO  00pa3oBaHUS
oOyyJaromuxcs; IMOoJBEeNACHUE OOyYarolUUMXCsi Ha JOCTYIHOM JUIsi HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTeMaTUKU U OKpPYXKAalollero MHpa, MOHHUMaHUE



MaTeMaTUKU  KaK  4YacTH  oOmed  KyJabTypbl  4YEJIOBEUECTBA;  Pa3BUTHE
MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN OO0ydaroniuxcsi, MO3HABATEIIHHOU
AKTUBHOCTH, HCCIIEIOBATEIILCKUX YMEHHM, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K
M3YUYCHUIO MareMmaTuku; ¢GOopMUpOBaHUE (PYHKIHMOHAIBHOW MaTeMaTU4YECKOM
IPAaMOTHOCTU: YMEHHUS pAclo3HaBaTh MPOSBICHUS MATEMATHYECKUX TMOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX )KM3HCHHBIX CUTYAIUSIX U MPU U3YUCHUU
JIPYrux Yy4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMynUpoBaTh X Ha S3bIKE MaTEMaTUKH W CO3/laBaTh MaTeMaTHYECKUE MOJIEIH,
MPUMEHSITh OCBOCHHBIM MaTeMaTHYECKUW ammapaT [Jisi pPEIIeHUS MPaKTUKO-
OPUECHTHPOBAHHBIX  3a7a4, MHTEPIPETUPOBATh M  OLICHUBATh  IOJTyYCHHbBIC
pe3yJIbTaThI.

OcCHOBHbBIC JTMHHUM COJIEp)KaHUSI TIPOrpaMMBbl IO MaTeMaTuke B 5—9 kiaccax:
«Yucna u BeIYUCICHUSY, «Anredpa» («Anredpanyeckue BhIpaXKeHUs», «YpaBHEHUS
U HepaBeHCTBa»), «Dynkuum», «l'eomerpusi» («['eomerpuueckue ¢GuUrypsl U ux
cBoMcCTBaY, «M3MepeHne reoMeTpuIeCKUX BEIMUUHY), «BepOSATHOCTD U CTaTUCTUKAY.
JlaHHBIE JIMHUYW Pa3BUBAIOTCS MapaJlIeIbHO, KaXIass B COOTBETCTBUH ¢ COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JPYro, a B TECHOM KOHTaKTe H
B3aMOJICHICTBHH.

CoaepxaHue mporpaMmbl MO MaTEMAaTHUKE, pPACOPEAEIIEHHOE MO Troaam
oOydeHHMsI, CTPYKTYPUPOBAHO TakuM oO0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOIIpocaM oOydYaromuecss oOpanjaiuch HEOJHOKPATHO, YTOOBI
OBJIJICHUE MATEMAaTUYECKHMMHU TOHATHUSMH W  HaBbIKAMH  OCYLIECTBIISIOCH
MOCJIEIOBATENIbHO U MOCTYNATeNbHO, C COOJIIOICHUEM MPUHIIMIIA TTPEEeMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIOYAINCH B OOIIYIO CUCTEMY MaTEMaTUYECKUX MPECTaBICHUN
00ydJaromuxcs, pacmupss u yriryossis e€, oopasys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wmaremaTuka SBISETCS OO0A3aTEIbHBIM
y4eOHBIM TMPEIMETOM Ha YpPOBHE OCHOBHOTO oOmiero obOpaszoBanus. B 5-9 kmaccax
MaTeMaTUKa TPATUIIMOHHO U3YYaeTcsl B paMKax CICAYIOMUX Y4eOHbIX KypcoB: B 5-6
Kiaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIIOYas
AJIEMEHTHI CTaTUCTUKU U TEOpUU BeposiTHocTel) u «l'eometpusi». IIporpammoil mo
MaTeMaTUKEe BBOJUTCA CaMOCTOSITENIbHBIN y4eOHBIH Kypc «BeposiTHOCTh U
CTaTUCTUKAY.

OO61iee 4yncIo YacoB, PEKOMEHIOBAHHBIX JJI U3yUYCHUS] MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTrO 0o01ero obpazopanus, — 1020:

B 5 kimacce — 204 gaca (6 9acoB B HEJEINIO),

B 6 kitacce — 170 4acoB (5 4acoB B HEZEIIO),

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

B 8 Kimacce — 238 waca (7 4acoB B HEJENIO),

B 9 ximacce — 204 4gaca (6 4acoB B HEJIEIIO).

B onHoM 13 9x kiaccoB BBOAUTCA NpeanpoduiibHOEe 00y4eHUE U Ha U3yYeHUE
MareMaTuku oTBojauTcs 221 vac (6,5 yaca B HE/IEINIO)

[Ipu peanuzauuu TporpaMMbl UCIIOIB3YIOTCS CIEAYIONIUE YUCOHUKH:



. Matemaruka: 5 kmacc: 0a30BBIH YpOBEHb: yueOHHMK: B 24acTsax/ BuiieHkuH
H.4., Koxos B.U., YecnokoB A.C., Anekcanaposa JI.A., HIBapudypa C.U. -
M.: U3narensctBo «IIpocsenienue»

. Marematuka: 6 kiacc: 0a30BbI ypOBEeHb: y4eOHMK: B 24acTsix/ BuneHkuH
H.4., XKoxos B.U., YecnokoB A.C., Anekcanaposa JI.A., HIBapudypa C.U. -
M.: U3narensctBO «IIpocBenienue»

. Marematuka. Anrebpa: 7  kmacc:  0a30Bblii  ypOBEHb:  y4cOHHK/
Makaperues FO.H.,, Munatok H.I'., Hemkos K.MI. wu npyrue; noa pen.
TensikoBckoro C.A. - M.: U3patensctBO «lIIpocBemienue»

. Marematuka. Anrebpa: 7  kjacc: 0a30BBIM  ypOBEHb:  y4COHHK/
Makaperues FO.H.,, Munatok H.I'., Hemkos K.MI. u napyrue; noa pen.
TensikoBckoro C.A. - M.: U3natensctBO «IIpocBenienue»

. Marematuka. Anrebpa: 8  kmacc: 0a3oBbIi  YpOBEHb:  YYCOHHK/
Makaperues FO.H.,, Munmtok H.I'., Hemkos K.MI. u napyrue; noa pen.
TensikoBckoro C.A. - M.: U3natensctBO «IIpocBenienue»

. Marematuka. Anrebpa: 9  kmacc: 0a3oBBIf  YpOBEHb:  YYCOHHK/
Makaperues FO.H., Munatok H.I'., Hemkos K.MI. u gpyrue; mnoa pex.
TensikoBckoro C.A. - M.: U3natensctBO «IIpocBemienue»

. Marematuka.l'eomerpus, 7-9-¢ kmaccel: 0a30BBIi ypOBEHb: YYCOHHK/
Aranacsan JI.C., byry3zoB B.®., Kagomues C.b. u napyrue - M.: M3narenscTBO
«IIpocBemienue»

. Maremartuka. BeposiTHOCTh M cTatucTuka: 7-9-¢ Kiacchl: 0a30BbI ypOBEHbB:
yueOHuK: B 2 yactsax/ Beiconkuit U.P., SAmenko WU.B.; nox pen. SAmenko U.B. -
M.: U3parensctBO «IIpocBemienne»



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne ™aTtemMaTHKM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
HAaIllpaBICHO HA JOCTHKCHUE OOYYArONIUMUCS JMIHOCTHBIX, METANpPEIMETHBIX H
MIPEIMETHBIX 00Pa30BaTEIIBHBIX PE3yJIbTaTOB OCBOCHHS YICOHOTO MpEeaMETA.

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE  Ppe3yJbTATBI OCBOCHUS MNPOTPpaMMbl TI0  MaTeMaTHKe
XapaKTEPU3YIOTCS

9) maTpuoTH4YeCKOe BOCIIUTAHME:

NpOSIBIGHUEM HMHTEpeca K TPOUUIOMY U  HACTOSIIEMY POCCHICKOMN
MaTeMAaTHKH, IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHKEHUSM POCCUUCKHUX MAaTEMaTUKOB
U POCCUICKONW MaTEMaTUYECKOW IIKOJIbI, K HCIOJIB30BAHUIO JTHX JIOCTHKCHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW IpakJaHWHA U peau3allH ero
npas,

Ipe/ICTaBIEHUEM O MaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBIICHUH, MPOIEAYp TPaKJAHCKOro oOIIecTBa (Hampumep, BBIOOPHI,
OMpPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO OSTHYECKUX TNPOOJIEM, CBS3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUN HAyKH, OCO3HAaHHUEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BOE BOCIIMTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELUICHUHM MPAaKTHYECKUX 3a]ay
MaTeMaTU4eCKOM HAMpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHMs Ha MPOTSHDKCHWH BCEW JKU3HU I YCHEIHOW mpodecCHoHAIbHON
NESTENHPHOCTA W Pa3BUTHEM HEOOXOAMMBIX yMEHHWH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHON TPAaeKTOPHH O0Opa30BaHWs M KMU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K  OMOIMOHAIBHOMY M  3CTETUYECKOMY  BOCTIPHSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajlay, pEHICHUH, pacCyXICHUH, YMEHUIO BHJIEThH
MaTeMaTH4eCKrue 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpUEHTAIlME B JCATEIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY Hay4HbIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOILI U
oOliecTBa, TMOHUMAaHUEM MAaTEMATHUYECKOM HayKh Kak c@epbl 4YelIoBeYeCKOn
NEATEeNIbHOCTH, 3TanoB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUSA LUBWIM3ALUM,
OBJIQJICHUEM $I3BIKOM MaTeMaTHUKHM U MaTEeMaTUYECKOM KyJIbTYpOH KakK CpelICTBOM
MO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEUIIMMH HABBIKAMU UCCIEAOBATEIBCKOM
NeATEeNbHOCTH;



6) ¢usnueckoe Bocnmuranue, popMUpPOBaAHUE KYJIbTYPhl  3A0pPOBbI U
IMOLMOHAJIBHOTO 0JIATOMOIYYHsI:

TOTOBHOCTBIO TIPUMEHSATH MaTeMaTUYeCKHUE 3HAHWS B HMHTEpPEcax CBOETO
30pOBbs,  BEJIEHHUA  310poBOro  oOpaza  XU3HU  (34OpOBOE  MHUTAHHUE,
cOamaHCHUpPOBaHHBIA pEXHM 3aHATUA W  OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBbIKa peIECKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO e MpaBa JPyroro 4el0oBeKa;

7) PK0JOrM4ecKkoe BOCIIMTAHHE:

OpHUEHTalel Ha MPUMEHEHNEe MaTeMaTHIEeCKIX 3HAHUH /ISl peleHus 3a1a4

B 00JIACTH COXPaHHOCTH OKPY’KAIOIIEH Cpenbl, TUIAHUPOBAHUS MOCTYIMKOB U
OLIGHKH WX BO3MOXKHBIX TMOCIEACTBUA IS OKpYXKAIOIIEH Cpenbl, OCO3HAaHWEM
r100aabHOTO XapakTepa SKOJOTHUECKHX MPOoOJIeM U MyTe X pelieHus;

8) amanTanus K M3MEHSIIOUIUMCSI YCJIOBHUSIM CONHUAJILHOW W TPHPOTHOI
cpelabl: TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBUSAX HEONMPEACNEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHUYECKYIO JESTeTbHOCTh, B TOM YHCIIe
YMEHHE YYHUTHCS Y IPYTUX JIFO/ICH, MPUOOPETaTh B COBMECTHOM ACSITEIFHOCTA HOBBIC
3HAHMS, HAaBBIKM W KOMIIETEHIIMM W3 OMbITa JPYTrUX; HEOOXOJUMOCTHIO B
(GopMUPOBAaHUU HOBBIX 3HAHUH, B TOM 4YHUCIEe (QOPMYIUPOBATH HWICH, IMOHSTHS,
TUIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM UYHUCIIE paHEEe HE M3BECTHBIX, OCO3HABATh
Ae(PUIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IJIaHUPOBAaTh CBOE pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO0, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpPEOYIOIUN KOHTPMEp, KOPPEKTHPOBAaTh INPUHUMAEMbIE
pelieHuss M JAeWcTBUSA, (POPMYIUPOBAaTH M OLIEHUBATh PUCKH M TOCIEACTBUS,
(bopMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynabTare ocBOCHMs MPOrpaMMbl MO0 MaTEeMAaTHKE Ha YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHusi y oOywaromierocs OyayT choOpMHUpPOBaHBI MeETaNpeIMETHBIE
pe3yabTaThl, XapaKTEPU3YIOIIHUECS OBJIAICHUEM YHUBEPCATbHBIMY TO3HABATCILHBIMA
JCHCTBHSIMH, YHUBEPCATHHBIMHU KOMMYHHUKATHBHBIMHU JNCHCTBHUSIMU u
YHUBEPCATHHBIMU PETyISATUBHBIMH JEHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE Y4eOHbIe N1eiCTBUSA

ba3oBble JJoruyeckue JeicTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHbIC MNPU3HAKK MaTEMaTHYECKHX
00BEKTOB, TOHATHH, OTHOIICHUH MEXIY TMOHATUAMH, (GOPMYIUPOBATH ONPEACICHUS
TIOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHMS JIJIs
0000IIIeHUS ¥ CpaBHEHHUS, KPUTEPUU TMPOBOJUMOTO aHaIW3a; BOCIPUHUMATH,
dbopMynupoBaTh U MIPEOOPA3OBBIBATH CYKIACHHUS: YTBEPAUTEIHHBIC

W OTpUIlaTeIbHbIC, €IWHUYHBIC, YAaCTHbICE W OOIIHME, YCIOBHBIC; BBISBISITH
MaTeMaTH4YeCKUEe 3aKOHOMEPHOCTH, B3aMMOCBS3U W MPOTUBOpeYus B (akrTax,
JAHHBIX, HAOMIOJEHUSX U YTBEPKICHUSIX, MpeajiaraTh KPUTEPUHM JJI BbISIBICHUS



3aKOHOMEPHOCTEN M MPOTUBOPEYMIi; J1€7aTh BBIBOJBI C HCIOIb30BAHUEM 3aKOHOB
JIOTUKH, IeTyKTUBHBIX U WHAYKTHUBHBIX

YMO3aKJIIOUEHUH, YMO3aKIIOUEHUN 10 aHaJoruu; pazOupaTh JOKa3aTeabCTBa
MaTeMaTUYeCKUX yTBEpKIAEHUM (OpsiMble M OT MPOTHBHOIO), IMPOBOJAMTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE ~ JIOKa3aTelIbCTBA  MaTeMaTH4ecKuX  (PakTos,
BBICTpauBaTh  APryMEHTAllUIO, [PUBOJUTH  MPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE PACCYKICHMS; BbIOMpPATh CHNOCOO pelieHHus y4eOHOMH
3a7layu  (CpaBHMBATh HECKOJbKO BapHaHTOB pelleHUs, BbIOMpaTh Haubonee
MOAXOAIIUN C YUETOM CaMOCTOSTEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEJOBATEIbCKUA HMHCTPYMEHT TO3HAHUS,
bopMynupoBaTh BOIPOCHI, bukcupyroume IPOTUBOpEYHE, npo0iemy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh MCKOMOE M JaHHOe, (OpMHUpPOBATH THUIOTE3Y,
apryMeHTHUpOBAaTh CBOIO IMO3ULMIO, MHEHHUE; TMPOBOJUTH IO CAMOCTOSTEIBHO
COCTaBJICHHOMY IJIAHY HECJIOXKHBIM SKCTIEPUMEHT,

HEOOJBII0e UCCJIeIOBaHUE o YCTaHOBJICHUIO 0coOeHHOCTe|
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy CO0O0Ii; CAaMOCTOSTEIHHO
dopMmynupoBaTh 000OIIEHHMS UM BBIBOJABI 1O pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIO/IEHNSI, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTAaTOB,
BBIBOJIOB M O0O0OIIIEHUIT; TPOrHO3UPOBATH BO3MOKHOE pa3BUTHE IpoIlecca, a TakkKe
BBIIBUTATh

MPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh U M3OBITOYHOCTH MHGOPMAIMH, JTAHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a/1a4d; BHIOUPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh
¥ MHTEPIIPETUPOBATh WH(OOPMAIMIO PA3JIMYHBIX BUIAOB W (OpPM MpEaCTaBIICHUS,
BBIOMpaTh GOpPMYy MpecTaBlICHUS HWHOOPMAMM W WLIIOCTPUPOBATH peIllacMbIe
3a/layd CXeMaMH, JuarpaMMmamu, WHOM rpadukoil u ux KOMOWHAIUSIMH; OIEHUBAThH
HaAEKHOCTh HMHPOpPMAIMM 1O KPUTEPUSAM, TMPEAJIOKEHHBIM Yy4YUTENIeM WU
c(OopMyIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC yUeOHbIE 1eiicTBHUS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUAMHU U
LEJSIMHU OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHMsS [0 XOJy pElIeHUs 3aJadd,
KOMMEHTHPOBAaTh MOJYYEHHBIH PE3YNIbTAT; B XOAE€ OOCYKIEHHUS 3a/1aBaTh BONPOCHI
M0 CYHIIECTBY 0OCYXJaeMOil TeMbl, MPOOJEeMbl, pelaeMoil 3ajaydd, BBICKA3bIBAaTh
WU, HaIIEJIEHHbIE Ha IIOMCK pELIEHUs, COIOCTAaBIsATh CBOM CYXKJIEHHA C
CYKIEHUSIMU APYIMX YYaCTHUKOB JMajora, oOHapyKMBaTh pa3id4ve U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (opMe (POpMYIHpPOBaTh Pa3HOIIACHUS, CBOM BO3PAKEHUS;
NPEACTABIATh PE3yJbTAaThl pEHICHUS 3aJaud, SKCIEPUMEHTA, HCCIEI0BaHuUs,
IIPOEKTA, CAMOCTOSITENIBHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3ajaad
IPE3EHTAlMM M  OCOOEHHOCTEH  ayAMTOpPUHM; [OHMMAaTh W  HMCIOJb30BATh
IIPEUMYIECTBa KOMAHAHOW M WHIAMBUIYAIbHONW pabOTHl MpU PEHIEHUH Y4eOHBIX
MaTeMaTUYeCKUX 3a/1ay; MPUHUMATH LIeJIb COBMECTHOM JEeATENbHOCTH, MIIAHUPOBAThH
OpraHU3aIMi0 COBMECTHOM paboOThl, pachpeiensTh BHUABI padOT, JOTOBApUBATHCS,
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o0cyXaaTh MpoIlecCC U pe3yiabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOJCH;
y4acTBOBaTh B TPYINIOBBIX (QopMax paboTbl (0OCYXJeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBbI U JIPYTUE), BBINOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH
CBOM JCHCTBUS C APYTMMHU YJ€HAMU KOMAaHJIbl, OLIEHUBATh KAYE€CTBO CBOETO BKJIaJa B
o0l  OpOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  y4YaCTHUKAMHU
B3aUMOJICCTBUS.

PeryiasiTuBHbIC YHUBepPcaJlbHbIe y4eOHbIC 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH, AJITOPUTM pelIeHus 3afadyu (WU ero
4acTh),

BBIOMPATh CIIOCO0O PEIICHHS ¢ YYETOM UMEIOIIUXCS PECYypPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUHN C yU4ETOM
HOBOM nHpopmalnnu. CaMOKOHTPOJIb:

BJIa/IETh CIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA MpoIiecca U pe3ysbTaTa

pelieHrs MaTeMaTUYeCKOW 3ajauu; MPEeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HMKHYTbH IIPU PELICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE
HOBBIX OOCTOSITEILCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH; OIEHUBATH
COOTBETCTBHE pe3yibTaTa IeITeIbHOCTH MOCTABICHHON 1IEIH U

YCIOBUSAM, OOBACHATh NPHUUMHBI JOCTHOXKCHHS] WM HEIOCTIDXKEHMS LIeJH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INNPEJMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3yabTaTbl  OCBOGHHMS  MPOTPaMMbl [0  MaTeMaTHKe
IPEJICTABIIEHBI M0 TOJlaM OOYyYeHHs B CIEAYIONIUX pasjieiax MporpaMMbl B paMKax
OTZICJIbHBIX YYeOHBIX KYpCOB: B 5-6 Kitaccax — Kypca «MaremaTuka», B7-9 kinaccax —
KypcoB «Anrebpay, «I'eomeTpusi», «BeposiTHOCTh U CTATUCTUKAY.



PABOYAS ITIPOTPAMMA YYEGBHOI' O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIUCKA

[IpropuTeTHBIMU LIETIAMH O0yUEHHUsI MaTeMaThKe B 5—06 Kilaccax sBISIOTCA:

npojoJKeHUue (HOPMHUPOBAHUS OCHOBHBIX MAaTeMaTHUYECKUX MOHATUHA (YHUCIIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), oOeCHeUMBAIOIMINX MPEEeMCTBEHHOCTh W
MEPCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIINXCS;

pa3BUTHE HWHTEJUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH oOydaromimxcs,
MO03HABATEIbHON aKTUBHOCTH, MCCJENIOBATENLCKUX YMEHUH, UHTEpEca K H3YUYCHHIO
MaTEeMaTUKW; MOABEACHUE OOydYaromMXCS Ha JOCTYIHOM JJii HUX YPOBHE K
OCO3HAHMIO B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOLIEro MUpa;

dbopMupoBanue (QYHKIUOHAIBHOW MATEMAaTHYECKOW TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTHYEeCKHE OOBEKThl B PEANbHBIX KU3HEHHBIX CHUTYalMsX,
NPUMEHSITh OCBOCHHBIE YMEHUS JUIsl PELICHUsl MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ad,
MHTEPIPETUPOBATH TMOJYUYEHHBIE pPE3yJbTaThl M OLIEHUBATh MX Ha COOTBETCTBUE
PAKTUYECKON CUTYaIIUH.

OcHOBHBIE JMHUM COJEpKaHMs Kypca MaTeMaThku B 5-6 Kiaccax —
apudmeTHiecKas 1 TeoMeTprueckasi, KOTOpble pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBHM C COOCTBEHHOM JIOTUKOMW, OJJHAKO, HE HE3aBUCUMO OJ[HA OT JAPYTOii, a B
TECHOM KOHTaKT€ WU B3aUMOAECHCTBHM. Takke B Kypce MAaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0psl U OMUCATENbHON CTATUCTHKH.

N3yuyenue apudmMernyeckoro marepualia HaUMHACTCS CO CHUCTEMATH3AIUH U
pa3BUTHSA 3HAHUN O HATYpAJIbHBIX YHKCIAX, MOJYYEHHBIX HAa YPOBHE HA4YaJIbHOIO
oOmrero obpaszoBanus. [Ipu 3TOM COBEpIIEHCTBOBAaHME BBHIYMCIUTEILHON TEXHUKU U
dbopMHUpOBaHUE HOBBIX TEOPETUUECKHX 3HAHUW COYETAETCA C  Pa3BUTHEM
BBIUHUCTUTEIBLHOW KYIbTYpPbl, B YaCTHOCTH C OOyYE€HHEM MPOCTEUIINM MpuEMam
NPUKHUIKA W OLEHKU pE3yJlbTaTOB BbIYMCICHUN. M3yueHue HaTypallbHbIX YHUCEN
MpoJoJKaeTcss B 6 KiIacce 3HAKOMCTBOM C HAYaJIbHBIMH MOHATUSIMU TEOPUH
JEITUMOCTH.

Havano w3yuyeHuss OOBIKHOBEHHBIX M JIECATHYHBIX JpoOeld OTHECEHO K 5
KJlaccy. DTO TMEpBbIM 3Talm B OCBOCHUHU APOOE, KOrja MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJIESIMHU, TIOHATUSAMHU TeMBbl. [Ipum 3TOM paccMoTpeHrne OOBIKHOBEHHBIX
npoOeil B MOJHOM OOBEME MPENIIEeCTBYET H3YUYECHHIO JECATHUHBIX IpOoOeid, UTo
L[EJECO00Pa3HO € TOYKM 3pEHUs] JIOTMKU M3JI0KEHUS 4YHUCIOBOW JIMHUM, KOIJa
npaBuiia JACHCTBUNA C ECATUYHBIMHU APOOSIMU MOXKHO OOOCHOBATH YK€ M3BECTHBIMHU
QITOPUTMaMHM BBITIOJHEHUS IEUCTBUM C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMUA JPOOSIMU PACHIUPUT BO3MOXKHOCTH JJISI MOHMMaHUs O0Yy4YarolIMMUCS
MPUKIIATHOIO MPUMEHEHUSI HOBOM 3aIllMCHU MPU U3YUYEHUU APYTUX MPEAMETOB U MPU
MPAKTUYECKOM Hcnonb30BaHuu. K 6 Kiaccy OTHECEH BTOPOW 3Talm B HU3YYEHUH
apoOel, Tae MNPOUCXOAUT  COBEPIICHCTBOBAHME  HABBIKOB  CpPaBHEHUS U
npeoOpa3oBaHusi po0Oeil, OCBOEHHWE HOBBIX BBIYUCIHMTEIBHBIX AJITOPUTMOB,
OTTaUMBaHUE TEXHHUKW BBIUMUCICHHUI, B TOM UHCIE 3HAYEHUU BBIPAKEHUIA,
coJiepKallluX U OOBIKHOBEHHBIE, U IECATUYHBIE IpOOH, YCTAHOBIIEHUE CBA3EH MEXKIY
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HUMH, pacCMOTpEHUE MPUEMOB pelleHUs 3aj7ad Ha aApoou. B Hawane 6 kiacca
MIPOUCXOUT 3HAKOMCTBO C MOHSITUEM IMPOIICHTA.

Oco0EHHOCTBIO N3YUCHHUSI TTOJOKUTEIIBHBIX U OTPULIATEIHLHBIX YHCEIN SIBISCTCS
TO, YTO OHU TaKXE€ MOIYT pacCcMaTpuBaTbCs B HECKOJBKO 3TanmoB. B 6 kiacce B
Hayaje u3ydeHus Tembl «lloJIoKuTETbHbIE U OTPUIATEIbHBIE YUCIIA» BBIICISCTCS
noaTema «llenple umcna», B pamMkax KOTOPOW 3HAKOMCTBO C OTPHUIIATEIIbHBIMU
yucjaaMd W JACUCTBUSIMH  C TIOJIOKUTEIBHBIMHU UM OTPULIATEIBHBIMU YHUCIAMHU
MPOUCXOAUT HA OCHOBE COAEPKATEIBHOTO MOAX0Ja. DTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TTO3HAKOMUTH O0YUYaIONIUXCS MPAKTUYECKA CO BCEMU OCHOBHBIMU TOHSITUSIMHU
TEMbI, B TOM YHCJI€ U C TMpaBUJIaMH 3HAKOB TMPHU BBITOJHEHUU apuPMeTHUeCcKux
nevictBuil. M3ydeHuwe palMoHAIbHBIX YHCENT Ha OTOM HE 3aKOHYMUTCS, a Oyner
IPOJIOJKEHO B Kypce ayireOpsl 7 Kiiacca.

[Ipu 0O0ydeHMM pElIeHUIO TEKCTOBBIX 3ajlad B 5-0 Kjaccax HCMOJIb3YHOTCS
apupmeTrueckue npuémsl perieHus. [Ipu oTpaboTKe BEIYMCIUTEIBLHBIX HABBIKOB B 5-
6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3aJauyM CICAYIONIMX BHUJIOB: 3aJaud Ha
JIBIDKCHHE, HA YacTH, Ha MOKYIKH, HA PabOTy U IPOU3BOIUTEILHOCTD, HA MPOIICHTHI,
Ha OTHOIICHMsSI W Tporopiuu. OOydarniuecs 3HAKOMSTCS ¢ NpUEMaMH pelieHUs
3a71a4 1epebopoM BO3MOXKHBIX BapHAHTOB, ydaTcsi paboTaTh ¢ HHGOpMAaIIUEH,
npeJICTaBIeHHON B (hopMe TaOIHI] WK JUATPAMM.

B nporpamme  yueGHoro  kypca  «MaremaTuka»  MpeayCMOTPEHO
dbopMHUpOBaHUE TMPOIENEBTUUECKUX allreOpandeckux TMpeicTaBieHuil. bykBa kak
CMMBOJI HEKOTOPOrO 4YHCiIa B 3aBUCUMOCTH OT MAaTeMaTH4YeCKOro KOHTEKCTa
BBOJIUTCS MOCTENEHHO. byKBEHHAas CHMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCETO
JUISL 3alUCU OOIIMX YTBEPKICHUW W TPENNIOKEeHUU, (HOpMyJd, B UYACTHOCTH ISt
BBIYHCIICHUSI TEOMETPUUYECKUX BEJIMUMH, B KAUYECTBE «3aMECTUTEIISD YUCIIA.

B mporpamme yueOGHOro kypca «MaTemaTuka» TMpeaCTaBlIeHA HarisHas
reOMEeTpusi, HAIIPABJICHHAS] HA Pa3BUTHE OOPa3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXEHMsI, H300pa3UTEIbHBIX YMEHHH. OTO BaXHBIA JTal B HW3YYCHUU
F€OMETPUM, KOTOPBIM OCYIIECTBISIETCA HAa HarISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaAeTCs Ha HArIsSAHO-0O0pa3HOe MbIIUIeHHe oOydarommxcsa. bombimas poib
OTBOJIUTCSI MPAKTHYECKON NEATENbHOCTHU, OIBITY, 3KCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCA C TEOMETPUYECKUMHU (PUrypamMu Ha IUIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTEUIIMMU KOH(MUTypalusIMH, ydaTrcs HM300pakaTb UX Ha
HEJIMHOBAHHOW M KjeTdyaToid Oymare, paccMaTpUBAIOT UX MpOCTEHIne CBOICcTBA. B
MpOIIECCe U3YUYEHHS HATJISITHON IeOMETPUU 3HAHUS, OJyYeHHbIE 00yJalolUMUCS Ha
YpOBHE Ha4aJIbHOTO OOMIET0 00pa30BaHMsl, CUCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yudeOHOMY ImaHy B 5-6 Kjaccax H3y4yaeTcsl WMHTETPUPOBAHHBIN
npeamer «MaTeMaThka», KOTOPBIM BKJIIOYAET apu(PpMETHUECKUU MaTepual u
HarJIsiIHYI0 TEOMETPUI0, a TaKXKe MPOINEIECBTUUECKUE CBEICHHUS U3 alreOphl,
AJIEMEHTHI JIOTUKH U Havalla OMUCATeIbHOW CTAaTUCTUKH.

OO6miee YuCiI0 YacoB, pEKOMEHIAOBAHHBIX ISl M3ydeHHs MaTeMaTtuku, — 340
YacoB:

B 5 kimacce — 204 vaca (6 yacoB B Heei0),

B 6 kitacce — 170 4acoB (5 4acoB B HEJCIIO).



COJIEP)KAHUE OBYUEHMS (5 KJIACC)

HarypajbHble 4nciia 1 HYJIb

Hatypansnoe uwucno. Psa narypanehbix uucen. Yucino 0. H3o6paxkenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPAUHATHOU (YUCIOBOM) PSIMOM.

[To3unnoHHass cucTeMa CcyUCIeHUs. PumMckas Hymepauus Kak T[puMmep
HEMO3UILIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHHUS.

CpaBHeHHME HATypaJbHBIX YHUCEI, CPABHEHHE HATYypaJbHBIX YHUCEI C HYJIEM.
Cnoco6sb1 cpaBHeHus. OKpyTrieHrne HaTypaabHbIX YUCET.

Cio)keHue HaTypajdbHBIX YUCEJ, CBOMCTBO HYJISI IIPU CIOKEHUU. Bhiuntanue
KaK JIeiicTBUE, 0OpaTHOE CJIOKECHHIO. YMHOXXEHUE HATypalbHbIX YHUCEJ, CBOMCTBa
HYyJIA ¥ €UHUIBI TPU YMHOXKEHUH. J[eieHne kak JAeicTBHE, 00paTHOE YMHOXXEHUIO.
Kommnonentsl  neiicTBUi, CBsI3b  MeXay HuMH. IIpoBepka  pesynbraTa
apupmMeTrdeckoro acictBus. llepeMecTuTeIbHOE | COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI U YMHOXKCHUS, paclpe/leIMTeIbHOE CBONCTBO (3aKOH)
YMHO>KEHMUSL.

Hcnonw3oBanue OykB aJisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA M 3aIHCHU
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenurenn W KpaTHbIE 4YHUCIIA, pPA3jokKEHHE HAa MHOXxuTenu. lIpocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHp C HaTypalbHBIM I[IOKa3aTejleM. 3alucCh 4YUCIa B BUIE CYMMBI
pa3psAHBIX CIAracMBbIX.

YucioBoe BbIpakeHUE. DBbIlUMCIIEHHE 3HAYEHHWM YKCIIOBBIX BBIPAXKEHHUI,
NOPSAOK  BBINIOJHEHUS — AeWcTBUU.  Mcmosb3oBaHuMe  IIpU BBIYMCIICHUSX
NEPEMECTUTENIBHOTO U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS U YMHOXKEHUS,
pacnpeneNMTENIBHOIO CBOUCTBA YMHOKEHUS.

Apodu

[IpencraBmenne o Jgpobm Kak crmoco0e 3aliCH  YacTH  BEJIIMYHUHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBunbHBIE W HempaBuibHBIE apoOu. CMmermaHHas apoOb,
MPEICTaBICHHE CMENIaHHOW IpoOM B BHUJIE HEMPABWIBHON IpoOU W BBIIEICHUE
[IeJI0N YacTH 4Yucia W3 HEempaBWIbHON npodu. M3o0pakenue apoOed Toukamu Ha
guciaoBor mpsmMoii. OcHOBHOE cBoMcTBO ApoOu. Cokpamenne apoOei. [IpuBeneHue
npoOu K HoBoMY 3HaMeHaTento. CpaBHeHUE Ipo0eil.

CrnoxeHue ¥ BblUMTaHHE JApoOeid. YMHOXKEHUE U JeJeHue ApooOeH,
B3aMMHOO0OpaTHbIE 1poOu. HaxoxaeHre yacTu 1eJIoro U 1eJIOro Mo €ro YacTH.

Hecaruunas 3anuck apooOei. IlpencraBnenue necsiTUYHON JpoOM B BHIE
00bIKHOBEHHOU. M300paxkeHue AeCATUYHBIX IpoOeil TOUKaMu Ha YHCIOBOU MPSMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTtnyeckue JAEUCTBUS C  JIECATHUHBIMU  JIpoOsimu.  OKpyrieHue
JECSITUIHBIX IPOOCH.
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Penienne TeKCTOBBIX 3a/1a4

Pemenue TekcToBbIX 3aauy  apudmernyeckum  crnocobom.  Pemienue
jJormyeckux 3anad. PemeHue 3agady mepebOpoM BCEX BO3MOKHBIX BapHaHTOB.
Hcnonb3oBanue mnpu perieHUH 3a7ad TaOIHIl U CXEM.

Pemenue 3amau, coaepKaluxX 3aBUCUMOCTH, CBS3bIBAIOUIUE BEIMYUHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb. EAMHUIIBI U3MepeHus:
Macchbl, 00bEMa, LIEHbI, PACCTOSHUSA, BPEMEHH, CKOPOCTH. CB3b MEXIy €IUHUIIAMU
U3MEPEHUS KaXX/10M BEJIUYUHBI.

Pemenue ocHOBHBIX 3a1a4 Ha JpoOu.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaaHas reomerpus

Harnanuele npencraBieHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJl, JIOMaHas, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsamon,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €AUHULBI JJIUHBL. J[IMHA JIOMAaHOW, MEPUMETP
MHOTOyroJjibHUKa. MI3MepeHre U NoCTpOEHUE YIJIOB C MOMOIIBIO TPAHCTIOPTHPA.

Harnanuele mnpeacTtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (QUTYD.

N3o6paxxenune ¢uryp, B ToM uuciae Ha kierdatoi Oymare. I[loctpoenue
KoH(Urypanudi U3 vacTeil mpsAMON, OKPYKHOCTH Ha HEJITWHOBAHHOM M KJIETYATOM

Oymare.
Hcnons30BaHue CBOKWCTB CTOPOH U YIJIOB MIPSAMOYTOJIBHHKA, KBAIpaTa.
[Inomane TPSIMOYTOJNIBHUKA M MHOTOYTOJIBHUKOB, COCTaBICHHBIX u3

IPSAMOYTOJILHUKOB, B TOM 4YHCJIe (GUTYp, HM300paXEHHBIX Ha KJIEeT4aTod Oymare.
Enunauisr n3mMepenust mioaiu.

Harnsnneie npeacTaBieHusi 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIN
Napajuienenunen, KyO, MHOTOTPaHHUKH. N3o6pakenue MIPOCTEUIIINX
MHOTOTpaHHUKOB. Pa3BépTkm kyba wu mapamienenunena. Cozmanue Mojaenen
MHOTOTPAaHHUKOB (M3 OyMaru, MPOBOJIOKM, IUIACTHJIMHA WU JPYTUX MaTepuasoB).
O0BEM IPAMOYTOBHOTO Mapajuienenumneaa, kyoa. Equauiisr nusmepennst oonéma.

COJAEP KXAHME OBYYEHMUSI (6 KJIACC)

HarypaabHble yuciaa

Apudmernyeckne ACHCTBUS C MHOTO3HAYHBIMH HATYPAJbHBIMU YHCIIAMHU.
YrcnoBbie BRIpaXKEHUS, TOPSIOK IEHCTBHM, NCIIOJIb30BaHKe CKOOOK. Mcnonb3oBanme
MPA BBIYMCIICHUSAX IEPEMECTUTEIIBHOTO W COYETATEIIbHOTO CBOWMCTB CIIOXKEHUS U
YMHOKEHUS, paCIPEeAEIUTEIBHOTO CBOMCTBA YMHOXEHHS. OKPYTIICHUE HAaTYpallbHBIX
YUCEJL.

JlenuTenu U KpaTHbIE YMCIA, HAUOOJBIIUKM OONIMI AENUTENIb U HaUMEHbIIee
obmiee kpatHoe. JleTuMOCTh CyMMBI U TIPOM3BeIeHUs. JleleHne ¢ OCTaTKOM.

11



Apodu

OObIkHOBEeHHasi ApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHue IpoOei.
CpaBHeHue U ynopsiaouuBaHue JpoOeid. PemieHne 3aad Ha HaXOXKJI€HHUE YAaCTU OT
LEeJI0oro M Leaoro mo ero yactu. J[poOHoe 4Yucio Kak pe3ylibTar JeeHHs.
[IpencraBnenue necITUYHONW ApOOU B BHUJIE€ OOBIKHOBEHHOW APOOU M BO3MOKHOCTH
MpeCTaBlICHNUs OOBIKHOBEHHOM ApoOM B BUIE AeCATUUHOU. JlecsTuuHble IpoOU U
MeTpHuuYecKas cuctemMa mMep. Apupmerndeckue JEeHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

OtHouienue. [lenenue B JaHHOM OTHOWIEeHMU. MacmTab, NpONopUUS.
[IprmMeHeHue TponopLuii MpU pelIeHruy 3aaau.

[TonsiTue npoueHTa. Beruncienrne npoueHTa OT BEIMYUHBI U BEIUYUHBI 1O €€
NOpOLEHTY. BplpakeHue MpoOLEHTOB NECATUYHBIMU JIpoOsmu. Pemienue 3agauy  Ha
pOLEHTHI. BripaxkeHne OTHOIICHHS BEJIMYHMH B MPOIEHTAX.

ITonoxurebHBIE U OTpHIATEC/JIbHBIC YUCJIA

IlonoxxurenbHble U OoTpULaTeNbHble yuciaa. Llensie yucma. Moaynes ducia,
reoMeTpuyecKass HUHTepIpeTanus MoAyias uyuciaa. M3oOpaxeHue uyumcen Ha
KOOpIMHATHOW  mpsMol.  YucrmoBble  mpoMexyTkH.  CpaBHEHHE  YuUCEl.
Apudmernueckue 1eUCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

IIpsMoyrosbHas cucremMa KOOpAWHAT Ha INIOCKOCTU. KoopauHATBI TOUKM Ha
IUIOCKOCTH, abcuucca U opauHaTa. IloctpoeHne Todyek u puryp Ha KOOpAUHATHOMN
IUIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[Ipumenenue OyKB JUIs 3aITMCH MAaTEMAaTUUECKUX BBIPAKCHUN U TIPEIIOKEHU.
CroiicTBa apudmeTndeckux JeWcTBUH. DByKBEHHBIC BBIPAKECHUS M YHCIIOBBIC
NOJICTAHOBKH. DBYyKBEHHBIE pABEHCTBA, HAXOXIECHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl, GOpMyNbl IEPUMETPA M IUIOMIANA MPSMOYTOJIbHUKA, KBajapara, o0bEMa
napajienenunena u Kyoa.

Pemenne TeKCTOBBIX 3a/1a4

Pemenue TekcToBBIX 3amady  apudmermueckuMm — crocobom.  Pemienwue
Joruyeckux 3anad. Pemenue 3amad nepebopoM Bcex BO3ZMOKHBIX BAPHAHTOB.

Pemenue 3amau, comepKammx 3aBUCHMOCTH, CBSI3BIBAIOIINX BEJIMYMHBIL:
CKOPOCTb, BpEeMsI, PACCTOSIHHE, 1IeHa, KOJMYECTBO, CTOUMOCTh, TPOU3BOAUTEIBHOCTD,
BpeMs, 00BbEM paboThl. EMuHUIEI M3MEpeHHs: MacChl, CTOUMOCTH, PACCTOSHHSI,
BpeMeHH, CKOPOCTH. CBsI3b MEXKy €IMHUIIAMH U3MEPEHUS KaXKI0W BETUINHBI.

Pemenue 3amay, CBA3aHHBIX C OTHOIIIEHUEM, TIPOMOPIIMOHATBFHOCTHIO BETUYHH,
MPOIICHTAMHU;, PEIIICHUE OCHOBHBIX 33/1a4 Ha JPOOU M TPOICHTHI.

Onenka W TPUKHAIKA, OKpyrieHue pesyiabrata. CocTaBieHHE OYKBEHHBIX
BBIPKECHUM 110 YCITOBUIO 3a/1a4H.

[IpencraBienne AaHHBIX C MOMOIMIBID TaOnuI u auarpamm. CromGyarpie
JUarpaMMBbl: YTCHHE U MOCTpOeHNEe. UTeHne KPYyTroOBhIX TUarpaMM.
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Harnsanas reomerpus

Harnanuele npencraBiaeHuss o (¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpPE30K, JIy4, YroJ, JIOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnonokeHue JBYX IMpsSMBIX HAa IUIOCKOCTH, IapajulesIbHbIC
IpsIMbIE, TEPIECHIUKYJISPHbIE MpsMbIe. [3MepeHHe pacCTOSHUN: MEXKIY JBYMs
TOYKaMH, OT TOYKH A0 MPSAMOMU, IJIMHA MAPLIPYTA HA KBAIPATHOM CETKE.

N3mepeHne M MOCTPOEHWE YIJIOB C IOMOULIBIO TpaHCHOpTUpa. Buasl
TPEYTOJbHUKOB: OCTPOYTOJIBHBIH, NPSIMOYTOJIbHBIH, TYyHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeTbIpEXYTONbHHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBaJpaT: UCIOIb30BaHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. M3o0OpaxeHue reoMeTpuyeckux (GUryp Ha HEJIMHOBAHHOU
Oymare C UCIHOJIb30BAaHUEM LUPKYJs, JIMHEHKU, YrOoJbHUKA, TPaHCHIOPTHUpA.
[TocTpoenus Ha kiIeTyaTon Oymare.

[lepumerp MHOroyrospHuka. Ilonarue momanu QUrypsl, eAUHUIIBI
n3Mepenus riomanan. [pubnmxénnoe uamepenue miomaau Guryp, B TOM 4uciie Ha
kBajgpaTHo ceTke. [lpubnuxEHHOE H3MEpEeHUE JIMHBI OKPYXHOCTH, IUIOIIAIN
Kpyra.

CumMmeTpus: IeHTpallbHAasl, OCEBasl U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX (UTyp.

Harnsanele npeactaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: Mapajesenumnes,
KyO, npu3Ma, MUpamMHaa, KOHYC, LMIMHAp, wmap u cdepa. HM3o0paxeHue
OpOCTpaHCTBEHHBIX (uryp. IlpuMepsl pa3BEPTOK MHOTOTPAHHMKOB, LWIMHAPA U
koHyca. Co3naHue Mojieneil MpocTpaHCTBEHHbIX (uryp (u3 Oymaru, IpOBOJIOKH,
IUTACTUIIMHA U IPYTHX MaTEPHUAIIOB).

[lonsitue oOBEMa, eauHUIBI HU3MepeHHs o00BEMa. OOBEM MPSIMOYTOJBHOTO
napajuiesiernureaa, Kyoa.

INNPEJMETHBIE PE3YJIBTATHI

[IpeaqmeTHBIe pe3yabTaThl OCBOSHHS IPOrpaMMbl YYeOHOrO Kypca K KOHITY
oOydeHus B S Kjacce:

Yucyia 1 BBIYUCTICHUA

[ToHnMaTh ¥ MPaBUIIBLHO YMOTPEOJISITH TEPMUHBI, CBSI3aHHBIE C HATYpaJlbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH TPOOSIMH.

CpaBHuBaTh U yHOPSAOYMBATH HATypaJlbHbIE 4YHUCJIA, CpPaBHUBATh B
MPOCTEHIINX cly4yasix OOBIKHOBEHHBIE APOOHU, IECATUUHbBIE JPOOU.

CooTHOCUT,  TOYKY Ha  KOOpPAMHATHOM  (YUCJIOBOM)  mpsMOM  C
COOTBETCTBYIOIIUM € 4YMCIOM W H300pa)xkaTh HATypaJibHble YHUCIAa TOYKAMU Ha
KOOPAMHATHOM (YUCIIOBOM) MPSMOM.

Boinonusate apudmernyeckue AEUCTBUA C HATypaIbHBIMM UHCIAMH,  C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIIUX CITyYasiX.

BoInonHsATh NpoOBEpKY, MPUKUAKY PE3yJIbTaTa BHIYUCICHUH.

OKpyrJISITh HATypaJIbHbIC YUCIIA.
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Penienne TeKCTOBBIX 3a/1a4

PemaTte TekcTOBbIE 3aaud apUPMETUYECKUM CHOCOOOM U C IOMOUIBIO
OpPraHU30BaHHOT'O KOHEYHOT0 nepedopa BCcexX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copep:kalive 3aBUCHMOCTH, CBS3BIBAIOILIME BEJIWYWHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonb3oBaTh KpaTKUE 3aMKUCH, CXEMBbI, TaOIHIIbI, 0003HAYEHUSI TIPU PELLICHUN
3az1ad.

[lonp30BaTbCs  OCHOBHBIMH  €IWHHUIIAMU  W3MEPEHUA: LEHBI, MAaCChl,
pacCTOsIHUS, BPEMEHHM, CKOpPOCTH, BBIpaXaTb OJHU €AWHULBI BEJIWYMHBI YEpeE3
IpyTHe.

W3BnekaTh, aHAIU3UPOBATH, OLEHUBATH MH(OpPMAIUIO, MPEACTABICHHYIO B
TabJyuiie, Ha cTON0YaTOM AMarpamMMme, HHTEPIPETUPOBATh MPEACTAaBICHHbIE JaHHbBIE,
UCITIOJIB30BATh JIAHHBIE MIPH PEILICHUH 3a]a4.

Harusaanas reomerpust

[Tonb30BaThCs TEOMETPUUYECKUMH TIOHATUSIMU: TOUYKa, TpsiMas, OTPE30K, JIyd,
yroJ1, MHOTOYTOJIBHUK, OKPY>KHOCTbh, KPYT.

[IpuBoauTh MpUMEpPH OOBEKTOB OKPYXKAIOIIETO MHPa, HMEIOMUX (HopMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yIJlaMH: BEPIIMHA CTOPOHA, C
MHOT'OYT'OJIbHUKaMH: YTOJI, BEPIINHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: PAINYC,
IUaMeTp, UEHTP.

N300paxkath HW3y4YeHHBIE T'E€OMETpUYECKHEe (QUTrypbl HAa HETWHOBAHHOW U
KJIETYaTON OymMare ¢ MOMOIILIO ITUPKYJIS ¥ JIMHEHKH.

HaxonuTh nvHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOILBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIUIOB MPSIMOYTOJBHHKA, KBajgpaTa JJIsl MX
MIOCTPOEHMSI, BEIYMCIICHUS IJIOIIAAN U IEPUMETPA.

Beruucnare, mepuMerp W IIJIOMIAAh KBajpara, MPSMOYTOJIbHHKA, (Uryp,
COCTaBIICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM dHcie GUryp, H300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonb30BaThCs OCHOBHBIMHU METPUYECKUMHU E€IUHHUIIAMU HW3MEPEHUsS JIMHBI,
IJIOIIA/IN; BBIPAXKaTh OJTHUA €IMHUIIBI BEJIMYUHBI Uepe3 APyTHe.

Pacno3naBath mapannenenunen, KyO, HCIOJIb30BaThb TEPMHUHOJOTHUIO:
BEpIINHA, peOPO TpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHUS MapajieJenunesaa, Kyoa.

Boluncnare 00bEM KyOa, napaijenenuiena Mo 3aJaHHbBIM H3MEPEHUSIM,
MOJI30BAThCS €MHUIIAMU U3MEPEHUS 00bEMa.

Pemiath HecnoxHblE 3a7a4dl Ha W3MEPEHUE TEOMETPUYECKHUX BEIMYUH B
MPAKTUYECKUX CUTYalUSX.

[IpeameTHble pe3ynabTaThl OCBOEHHUS MpPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 6 Kjacce:
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Yucjia 1 BBIYUCJICHUSA

3HaTh W IIOHUMATh TEPMHUHBI, CBA3AHHBIE C PA3JIMYHBIMA BUIAMU YUCEN U
crnocob0aMu UX 3alucH, MePeXOauTh (€CId 3TO BO3MOYKHO) OT OJHOM (pOpMBI 3anucu
YHUCIIa K IPYrou.

CpaBHUBATh U yNOPSAJOYMUBATH IIE€JIbIE YKCIA, OOBIKHOBEHHBIE U JECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BbinonHATh, coyeTas YCTHbIE W NUCBbMEHHbIE NPUEMBI, apUPMETHUYECKHE
NEUCTBUSL C HATypaJbHBIMU U LENBIMU YUCIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU
IpOOSIMU, TTOJIOKUTEIbHBIMU U OTPULIATEIbHBIMUA YUCITAMH.

BpruucnaTh 3Ha4eHUs YUCIOBBIX BBIPAKECHUHN, BBIITOIHATH IPUKUIKY U OLICHKY
pe3ysbTaTa BBIUMCICHUM, BBINOJHATH MPEeoOpa3oBaHUSI YUCIIOBBIX BBIPAXKEHHN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBU.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MNPSIMOMl € COOTBETCTBYIOLIUM €M
YHUCJIOM U U300pa)xkaTh YKMClIa TOYKAMUA Ha KOOPAMHATHON MPSIMON, HAXOJIUTh MOJTYJIb
YuCa.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHUCTEME KOOPJIMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyrasTh LENble 4YuCia W JCCATUYHBIC IpPOOH, HAXOAUTH NPUOIMKEHUS
YHUCel.

YucaoBbie M OyKBEeHHbIE BbIPAKEHUS

[TonumaTe ¥ ynoTpeOsiTh TEPMUHBI, CBS3aHHBIC C 3aMKMCHIO0 CTETNEHH YuCIa,
HaXOAUTh KBaJApaT W KyO dYHCIIa, BBIYUCIISATH 3HAYEHUS YHUCIIOBBIX BBIPAXKEHHI,
CoAEpKaLUX CTEIICHU.

ITonp30BaThCs NMpHU3HAKAMHU JEIMMOCTH, PACKIIAJbIBATh HATYpPAJIbHBIE 4YHUCIA
Ha MPOCTHIE MHOKUTEIIN.

[Tonb3oBaThCs MacmITaboOM, COCTABIISITH MPOMOPIIMU U OTHOIICHUS.

Hcnonb3oBaTh OyKBBI 711 0003HAYCHHS YMCEN MPHU 3alUCH MaTeMaTUYECKHUX
BBIPKEHUM, COCTABIISITh OyKBEHHBIC BBIPAKEHUS U (DOPMYIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPDQKCHHH,  OCYIIECTBIISII  HEOOXOAWMBIC  TMOJCTAHOBKH U
npeoOpa3zoBanusi. HaxonuTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 3a/1a4

PemaTs MHOTOIIATOBBIE TEKCTOBBIC 3314l apU(DMETUUECKUM CTIOCOOOM.

Pemiats 3amaun, cBA3aHHBIE C OTHOLICHUEM, MPOMOPIMOHAIIBHOCTHIO BEJIUYUH,
MPOILIEHTaMU, PEIIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOH U MPOLEHTHI.

Pemate 3amaum, cojepkalive 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBL:
CKOPOCTb, BPEMSI, pacCTOSHHE, 1I€HA, KOJTUYECTBO, CTOMMOCTb, TPOU3BOUTEIBHOCTb,
BpeMsi, 00bEMa paboThl, UCTIONB3YSl apU(METHUECKUE TEUCTBUS, OILICHKY, TPUKUJIKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CoctaBisiTh OYKBEHHBIEC BBIPAKEHUS MO YCIOBUIO 33/1aUU.

M3Bnekaty wuHOpMaIuio, MPEACTaBICHHYI0 B TaOnuIlax, Ha JHUHEHHOM,
CTOJIOYATOM WJIM KpPYroBOM JAuarpaMmax, HHTEPIPETUPOBATH MPEICTABICHHbIC
JTaHHBIE, UCTIOJIH30BATh JIAHHBIC MPU PEIICHUU 3a]a4.
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[IpencraBnars MHGPOPMALMIO C MOMOILBIO TAONMI, JIMHEWHOW M CTOJIOYATOM
JUarpaMM.

Harnsagnas reomerpus

[IpuBoaUTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX (HopMy
M3YYEHHBIX TE€OMETPUYECKUX IIJIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkaTb ¢ TOMOUIBIO  LUPKYJs, JIMHEHKH, TpAaHCIOPTHUpAa  Ha
HEJIMHOBAHHOW U KJIeTYaTOW Oymare u3ydeHHbIE IUIOCKHE T€OMETPUUECKHE (PUTYPHI U
KOH(UTypaluu, CAMMETPUYHbIE (PUTYPHI.

[lonb30BaThCS TEOMETPUUECKUMHU MOHATUSMH: PABEHCTBO (PUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHUIO, CBS3AHHYK) C CUMMETPUEH: OCh CHUMMETPUH, LEHTP
CUMMETPUHU.

Haxonuths BEIWYMHBI yIIIOB U3MEPEHUEM C ITIOMOLIBIO TPAHCIIOPTHPA, CTPOUTH
YIJIBl 3aJaHHOM BEJIWYMHBI, I0Jb30BaThCS IIPU PELICHUU 3a7ay IPajyCHOM Mepou
YIJIOB, pPACIIO3HABATh HA YEPTEkKaxX OCTPBIH, NPAMOM, Pa3BEPHYTHINA U TYIIOU YIJIbI.

Bpuucnate UIMHY JIOMaHOHM, IEPUMETP MHOTOYIOJIbHUKA, I10Jb30BaThCs
€AVHHUIAMHU U3MEPEHHUs JUIMHBI, BBIPAXKAaTh OJHU €IMHULIBI U3MEPECHUS JJIMHBI Yepe3
IpyrHe.

Haxonute, ucnonb3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUA: MEXKAY IBYMS
TOYKaMH, OT TOYKH A0 NPAMOM, JUIMHY IIyTH HA KBAIPAaTHOU CETKE.

Bbruucnsate  1miomans  QUryp, COCTAaBIEHHBIX M3  HPSIMOYTOJIbHHUKOB,
UCMOJb30BaTh Pa30MEHNE HA MPSAMOYTOJbHUKH, Ha PaBHbIE (DPUTYpBHI, TOCTpauBaHUE
10 NPSAMOYIOJIBHUKA, IOJIb30BATHCA OCHOBHBIMU €IMHMIAMU HU3MEPEHUs ILIOIIAMM,
BBIPAKATH OJTHU €IMHUIBI U3MEPEHM IUIOIIAN Yepe3 APYTHE.

Pacno3sHaBaTh Ha MOZENAX W M300pPAKEHUAX NUPAMUIY, KOHYC, LMIMHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxath Ha KJIeT4aTOl Oymare mpsSMOYTOJIbHBIN TTapajuIeIeITUIICI.

Bbrancnsate 00bEM IPSIMOYTOJIBHOTO Mapajiesenuneaa, Kyba, mojab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HecOXHBIE 3a7a4M Ha HAXOXKJICHUE I'€OMETPUYECKUX BEIMYHMH B
IIPAKTUYECKUX CUTyaLHAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC

0. HatypanbHble unciia Ha
KOOPJIMHATHOM MPSIMOM.
CpaBHeHME, OKpYIJIEHUE
HaTypaJIbHbIX YHCETI.
Apubdmernueckne
TNIEUCTBUS C
HaATypaJIbHBIMHU YHCIaMH.
CBolicTBa HYJIA PU
CIIOEHUH U YMHOXECHHH,
CBOMCTBA €IMHULIBI TTPH
YMHO>KEHUH.
[TepemecturenpHOE

U COYETaTeIbHOE
CBOMCTBA CIIOKEHUS

Y YMHOKEHHS,
pacnpenenuTenbHOe
CBOMCTBO YMHOKEHUS.
Jlenutenu u KpaTHble
YHUCIIa, pa3yioKEeHUe Ynciia
Ha MHOXUTEIH.

Jlenenue ¢ ocTaTKoM.

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue (poBbic) JlesiTeIbHOCTD YUUTEJIsI-
o/ | PAsnenoBuTem | OcHOBHOE cojepiKaHue Beero | Koutponbn | Ilpakruuec o6 a30I1)3 ATelILI NpeJIMETHUKA ¢ y4eToM
NpPOrpaMmbl ble paboTel | KHe paboThI P paboueii mporpamMmbl
ble pecypchl
BOCIIMTAHUS

1 HarypanbHubie Hecarnunas cucrema 67 4 bubnuoteka MIPUBUBATH POSIBJICHUE

yucna. [eiictBus | cuucnenus. Pan [HOK HHTEpeca K MPOLUIOMY U

C HATYPAJIbHBIMU | HATYpPaJbHBIX YUCEIL. https://m.edso0.ru | HacTosIIEMYy pOCCHUIICKOM

YUCITaMH Harypanbhsbiii pan. Yucno [7f4131ce MAaT€MaTHUKH, IEHHOCTHBIM

OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHUICKUX MAaTEMAaTHUKOB U
POCCHUICKON MaTeMaTUYECKOM
LIKOJIBI;

(dhopmMupoBaTh TOTOBHOCTH K
BBITIOJTHEHUIO 00S3aHHOCTEH
IPpaKJIaHWHA U pean3alnun
€ro Ipas, IPEICTABICHUEM O
MaTeMaTHUYECKHX OCHOBAX
(GyHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD,
SIBJICHUH, POLIEAYD
Ipa)IaHCKOTro OOIIECTBa,
BBICTPauBaTh YCTAHOBKY Ha
AKTUBHOE Y4acTUE B PELLICHUU
MPaKTUYECKUX 3a]1a4
MaTeMaTH4ECKON
HaIpPaBJIEHHOCTH, OCO3HAHNEM
BAKHOCTH MaTEMaTHYECKOTO
00pa3oBaHus Ha IPOTSHKEHUH
BCEU JKM3HU IS YCIICIHOU
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[Ipoctelie 1 cocTaBHBIE
yucina. [IpusHaku
menmuMmoctd Ha 2, 5, 10, 3,
9. Crenens ¢
HaTypaJbHBIM
nokasareneM. UnciaoBbIie
BBIPAKEHUS; TTOPSIIOK
neiictBuii. Pemenne
TEKCTOBEIX 3aJ1a4 Ha BCE
apudMeTuIecKue

I[GﬁCTBI/IfI, Ha IBMXKCHHUEC U

MTOKYIIKH.

npodeccrnoHaIbHO I
JCSITeIIbHOCTH;

Harnsnnas
reoMeTpusl.
JInaum Ha

IUIOCKOCTH

Touka, npsimas, OTPE30K,
ny4. Jlomanas.
N3mepenne qinHbI
OTpe3Ka, METpUUECKUe
€IMHULIBI U3MEPEHUS
JIUHBL. OKpYXHOCTb U
kpyr. [Ipaktuyeckas
pabota «Iloctpoenue
y30pa U3 OKPYKHOCTEI».
Yron. [Tpsmoit, ocTpsiid,
TYNOH U Pa3BEPHYTHIN
yriasl. U3Mepenue yrios.
[IpakTuueckas pabora
«[TocTpoenue yrios».
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[7f4131ce

OCHOBBIBATH NIPOSIBIICHHE
WHTEpeca K UCIOJIb30BAHUIO
STHX JIOCTHIKCHHH B IPYTUX
HayKax M MPUKJIATHBIX
chepax;

(dhopmMupoBaTh TOTOBHOCTH K
00CYXICHHUIO I THIECKUX
po0OJieM, CBSI3aHHBIX C
MPaKTUYECKUM TIPUMEHEHUEM
JIOCTU)KCHUH HAYKU;
pa3BUBaTh YMEHUIO BUJICTh
MaTeMaTUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;
OpraHu30BBIBaTh TOHUMAHHUE
MaTeMaTHYeCKON HayKH Kak
chepsl yeIoBEYECKOM
JIeITEIIbHOCTH;

HaJIaKUBaTh
(hOpMHUPOBAHHOCTH HABBIKA
peduiekcun, Mpu3HaHUEM
CBOETro MpaBa Ha OMINOKY U
TaKOTro e MpaBa APYroro
YeJI0OBEKa;
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(dbopMHUPOBATH MOCTYITKU U
OIIEHKH MX BO3MOXHBIX
MOCJIEICTBUM JUIsI
OKpY>KaloIlEen cpeibl
OpraHu30BBIBATh
npuoOpeTeHNEe B COBMECTHOM
JIeSITeIbHOCTH HOBBIC 3HAHMUS,
HaBBIKM ¥ KOMIIETEHITUU U3
OTIBITA JIPYTHX;

OOBIKHOBEHHBIE Hpo06s. [IpaBunbHbIE U o7 bubnuoreka (dbopMUpOBaTh YMEHUE BUJIETh
Ipoou HeTIpaBWIbHBIE IPOOH. [HOK MaTeMaTU4eCKue
OCHOBHOE CBOMCTBO https://m.eds00.ru | 3akOHOMEPHOCTH B HCKYCCTBE;
npoou. CpaBHeHHE [74131ce TeHEPHPOBATh OPUCHTAIUIO B
npobeit. CrosxeHue u NI TeTbHOCTH Ha
BBIYHTAHUC COBPEMEHHYIO CHCTEMY
O0OBIKHOBEHHBIX APOOCH. Hay4HBIX MPEJCTaBICHUN 00
CwmemanHast 1po0b. OCHOBHBIX 3aKOHOMEPHOCTSIX
YMHOKEHUE U JIeJIeHHe pa3BUTHUS YeJIOBEKa, IPUPO/IbI
0OBIKHOBEHHBIX JPOOCH; U 0o01IecTBa;
B3aMMHOOOpaTHbIE APOOU. CTPOUTH TOTOBHOCTh
Pemenue TekcToBBIX MPUMEHSITh MaTEMaTUYECKHE
3a/1a4, coAep Kalux 3HAHUS B HHTEPECaX CBOETO
npo6u. OCHOBHBIE 3a/1a41 3JI0pOBbS, BEACHUS 3J0POBOTO
Ha apo6u. [IpumeneHne o0paza xu3HU (370pOBOE
OYKB 117151 3aITUCH nuTaHue, cOalaHCUPOBAHHBIN
MaTeMaTHYECKUX PEXKHUM 3aHITHH U OT/IBIXA,
BBIPKEHUI U perynsapHas puznyeckas
peUIOKEHUI aKTUBHOCTD);
(dbopMHUPOBATH OPUEHTAIINIO HA
MPUMEHEHHE MaTEMaTHUYEeCKUX
3HAHUU JJIs pellieHus 3a7a4 B
0011acTH COXPaHHOCTH
OKpY>Karollel CpeJibl;
Harnsonas MHOTOYTOJEHUKH. 8 bubnmnoreka TeHepUPOBATh IPU3HAHKE
reoMeTpusl. YeThIpEXyroJbHUK, I[HOK CBOEro MpaBa Ha OIINOKY U
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MHOTOYTOJIbHUKH | IPSIMOYTOJIbHHK, KBAIPaT. https://m.eds00.ru | Takoro ke rpasa JApyroro
[MpakTrueckas padoTa [7f4131ce YeJI0BEKa,;
«[loctpoenune (dbopMHUpOBaTH OCO3HAHHE
MPSIMOYTOJIbHHUKA C r7100aIbHOTO XapakTepa
3aJJaHHBIMH CTOPOHAMH Ha HKOJIOTHYECKUX MPOOIIEM U
HEJIMHOBAHHOW Oymarey. IIyTEeW UX PEIICHMUS;
Tpeyrosnbnuk. [Inomans u dbopMynupoBaTh UIeH,
epuMeTp MIOHATHS, TUIIOTE3BI 00
MPSIMOYTOJIbHUKA U 00BEKTaxX U SBICHHUSX, B TOM
MHOTOYTOJIbHUKOB, qHCIIe paHee HeM3BECTHBIX,
COCTaBJICHHBIX W3
MPSIMOYT OJIbHUKOB,
€IMHUIIB I3MEPEHUS
mwrontaau. [lepumerp
MHOTOYTOJIbHUKA.
JlecaTnaabIC JlecaTrdHas 3anMCh 40 bubnmmoreka MOOYXAaTh K UCITOJIB30BAHUIO
npoou npobeii. CpaBHEHHE [HOK ATUX JOCTHKECHUH B APYTHUX
JIECATUYHBIX IPOOEH. https://m.eds00.ru | Haykax ¥ MPUKIATHBIX
JIeWcTBUS C ICCATHIHBIMH [7f4131ce chepax;
npoosmu. OkpyrieHue OPUEHTHPOBATh Ha TOTOBHOCTh
JIECATUYHBIX IPOOEH. K 00CYX/IE€HUIO 3STHYECKUX
Pemienne TekcToBBIX po6sieM, CBA3aHHBIX C
3aJa4, CoAepIKalux IPAKTUYECKUM IPUMEHEHUEM
npoou. OCHOBHBIE 3a/1a41 JOCTH)KEHUH HayKu
Ha J1poou.
Harnsanas MHOrorpaHHHUKH. 8 bubnuoreka OPraHU30BBIBATH CIIOCOOHOCTH
reomerpus. Tena | M3oOpaxkenue LHOK K SMOLIMOHAJILHOMY U
U QUrypsI B MHOTOTPaHHHKOB. https://m.eds00.ru | acTeTHYeCKOMY BOCIPHSTHIO
IIPOCTPAHCTBE Mo nenn [7f4131ce MaTeMaTH4eCcKUX 0OBbEKTOB,
MPOCTPAHCTBEHHBIX TEJ. 3ajiay, pelieHui,
[IpssMOyroabpHBIi pacCyXIeHUU

napasienenunes, Kyo.
PazBépTku KyOa u
napasiesienumnesa.
[IpakTuyeckas pabora
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«Pa3BépTka KyOa».

O0BéM KkyOa,
PSIMOYT OJTBHOTO
napauiesienune1a
7 [ToBTOpEHUE N [ToBTOpEHNE OCHOBHBIX 13 1 bubnuoreka (dbopMUpOBaTH HOHUMAHHE
00001eHNe MOHATHI U METOJIOB Kypca LHOK MaTEeMaTHYeCKON HayKH Kak
5 xmacca, 06001IeHNe https://m.edso0.ru | cdepsl uenoBeyecKoit
3HAaHUN [7f4131ce NeSITENILHOCTH, 3TAIOB €6
Pa3BUTHS U 3HAYUMOCTH JUTSI
Pa3BUTHS IUBUIIA3ALUT
MO IICP’)KUBATH TOTOBHOCTh
MPUMEHSTh MaTeMaTHYECKHE
3HaHUS B HHTEPECaxX CBOETO
3JI0POBBSI, BEACHUS 37J0POBOTO
00pa3za xu3Hu (370pOBOE
MMTaHue, COATAaHCUPOBAHHBIN
PEKUM 3aHITHNA U OT/IBIXA,
perynspHas pu3udeckas
AKTUBHOCTb )
OBUIEE KOJIMYECTBO YACOB I10 204 10

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

6 KJIACC
KoinuecTBo yacoB JlesiITeILHOCTD
Ne Haumenosanue OcHoBHOE JuexkTpoHHble (¢ poBbIE) yaureat-
o/y | PA3AEII0B 1 Tem conepmanue Beero Koutpoabubie | [IpakTuueckue 0BpA30BATEbHEIE PECYPChI npeaIMeTHHKA cu
NporpamMmsbl padoThI padoThI yueToMm padoueii
NMPOrpamMMblI
BOCIIUTAHUS

1 Harypanbubie Apubdmernueckue 30 2 bubnuorexa [JOK Oprann3oBbBIBaTH

qpcIa NencTBuUs C https://m.edsoo.ru/7f414736 | padory
MHOTO3HAaYHBIMU 00yJarOIIINXCSI C
HaTypaJIbHBIMHU COIMAJIEHO
grciaamu. UuciaoBwie 3HAYMMOU
BBIPAKEHUS, TIOPSIOK nHpopManuei:
JIEUCTBUI, 00CyX/1aTh,
HCIIOJIE30BaHuE BBLICKa3bIBATh
cko0ok. OkpyrieHue MHEHHE.
HaTypaJIbHBIX YHCEI. [ToGyxnaTh
Jlenutenu u KpaTHBIS yYaIuxcs Ha
YHpClia; HanOOJIbIITHHA aKTUBHOE Y4acTHE B
OOIIMH IEeNUTED U periecHun
HauMeHbIIIee 0011Iee MPaKTUYECKUX
KpatHoe. JlenmuMocThb 3a1a4
CYMMBI U MaTeMaTUYECKOH
MIPOU3BEICHHUS. HaIpaBJIEHHOCTH
Jlenenue ¢ octaTkoMm.
Pemenue TeKCTOBBIX
3a7ad4.

2 Harnsannas [lepnenqukynsipHbie 7 0 bu6mmoreka [JOK [TonnepxuBarhb
reoMeTpHusl. MpsIMBIE. https://m.edso0.ru/7f414736 | TOTOBHOCTB K
[Ipsimbie Ha [MapannensHbie BBITNOJHEHHIO
IIOCKOCTH npsimbie. PaccTosiHue 00s13aHHOCTEH

22


https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

MEXAY IBYMS
TOYKaMH, OT TOUKH JI0
IIPSIMOM, JIJIMHA
MaplIlpyra Ha
KBaJPaTHOU CETKE.

rpaxJaHuHA U
peanu3anyy ero
pas,
IIPEJICTaBICHUEM O
MaTeMaTHYECKUX
OCHOBax
(GYHKIIMOHUPOBAHUS
pa3IMYHbIX
CTPYKTYD, SIBJICHUH,
Ipouenyp
IpaXAaHCKOTO
oOmecTBa

Hpobu

OOBLIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO Jpodu,
COKpaIieHue Apooei.
CpaBHeHue U
YIOPSIOYMBAHUE
npo0eit. JlecsaTuaHbIe
IpoOu U METpUYeCKas
cucrema Mep.
Apubdmernueckue
IEUCTBUS C
OOBIKHOBEHHBIMH U
JIECATUYHBIMU
JIPOOSMH.
OrtHomenue. Jlenenue

B JaHHOM OTHOIIICHHH.

Macmita0,
nponopuus. [lonstue
MPOIIEHTA.
Brruucnenue
MPOIIEHTA OT
BEJIMYUHBI U
BEIIMUMHEI T10 €

32

bu6moreka [IOK
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[TomnepxxuBars
WHTEPEC yUaIIuxcs
10 OBJIAJICHUIO
SI3BIKOM
MaTEeMaTHKH U
MaTeMaTHIeCKOI
KyJbTYpPOH Kak
CPEJICTBOM
MTO3HAHUS MUPA,
MIPUBJIEKATH
BHHMAaHHE
oOyuaronmxcs K
MaTeMaTUYECKOH
HayKe Kak cdepbl
YeJIOBEUYECKOM
NIeITEIbHOCTH,
ATanoB e€ pa3BUTHUS
Y 3HAYUMOCTH IS
pa3BUTHUSA
HUBHIH3AIIN
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npoueHry. Pemenue
TEKCTOBBIX 3a/ady,
coJiepKamux Apoou u
MIPOLIEHTHI.
[IpakTuyeckas pabora
«OTHOIIICHUE JITUHBI
OKPYKHOCTH K €€
TMaMeTpy»

Harmsgmas
reoMeTpusl.
Cummerpus

OceBas cuMMmeTpus.
LenTpanbHas
CHMMETPHSL.
[Toctpoenue
CUMMETPHYHBIX
¢uryp. [Ipaktuyeckas
pabota «OceBast
CUMMETPHUS».
CummMmeTpus B
IIPOCTPAHCTBE.

bu6morteka [IOK

https://m.edso00.ru/7f414736

VYcranaBnuBaTh
JOBCPUTCIILHBIC
OTHOIICHUA MCXKIY
YUYUTENIEM U
00yJaroIIMMucs,
CHOCOOCTBYIOUINX
IMO3UTUBHOMY
BOCITPUSTHIO
yUauMHcs
TpeOoBaHUH
YUUTEIS.

Bripaxxenus ¢
OyKBaMu

[IpumeHnenne OykB
JUISL 3aIIUCH
MaTeMaTHYECKUX
BBIPAKCHUU U
MPEI0KEHUMN.
byksennsie
BBIPAXXEHUS U
YHUCJIOBBIE
MIOACTaHOBKH.
bykBenHbIe
PaBEHCTBA,
HaX0XJICHUE
HEU3BECTHOTO
KOMIIOHEHTA.
DopMyIIBL.

bu6mmoreka [IOK

https://m.edsoo.ru/7f414736

Co3naBsath B
Y4eOHBIX TpYIIax
Pa3HOBO3PACTHBIC
JIETCKO-B3POCIIbIC
oOmHoOCTH
oOyuaromuxcs,
MIPUBHUBATh
MIPOSIBJICHUE
UHTEpeca K
MPOILIOMY U
HACTOSIIIEMY
pOCCUIICKOM
MaTeMAaTHKH,
LIEHHOCTHBIM
OTHOIIICHUEM K
JTIOCTHOKCHUSAM
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POCCHICKHX
MaTEMaTHUKOB U

pOCCHIICKOM

MaTeMaTH4YECKOM

IITKOJIBI
Harnsannas YeThIpEXYTroybHUK, 14 bubnuorexa [JOK PopmMUpOBATH
T€OMETPHS. IPUMEPBI https://m.edso0.ru/7f414736 | rotoBHOCTS K
durypsl Ha YETBIPEXYTOJILHUKOB. BBITIOJTHEHUTO
TIJIOCKOCTH [IpsiMOyronbHUK, 00s13aHHOCTEHN

KBaJpat: CBOWCTBA
CTOPOH, YIJIOB,
MaroHanem.
N3mepenue yrios.

Buns! TpeyrobHUKOB.

[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomane purypsr.
Dopmysbl IEPUMETPA
U TUIOIIa I
MPSIMOYTOJIbHUKA.
[Tpubmxénnoe
M3MepeHue IIIoMaIN
¢buryp. [Ipaktuyeckas
pabota «IInomanp

Kpyray.

rpaXxJIaHUHA U
peainzaiuu ero
mpas,
MIPEJICTaBICHUEM O
MaTeMaTHYEeCKUX
OCHOBAax

(YHKIIMOHUPOBAHUS

Pa3IUYHBIX

CTPYKTYp, SIBJICHUI,

POy
IPaXIaHCKOTO
oOmiecTBa;
BBICTPanBaTh
YCTaHOBKY Ha

AKTHUBHOC Y4aCTHC B

pelIeHnn
IIPAKTUYECKHUX
3a1a4
MaTeMaTH4YECKOU
HaIpPaBJIEHHOCTH,
OCO3HAHHEM
BAKHOCTHU
MaTeMaTH4ECKOrO
oOpa3oBaHUs Ha
MPOTSHKEHUU BCEU
JKU3HU IS

25


https://m.edsoo.ru/7f414736

YCIELHOU

npodeccrnoHaIbHON
JIESATEITLHOCTH.
[Tonoxwureneueie | Llensle uncna. 40 bubnuorexa [JOK ®opmMHpOBaThH
u Moyns uncna, https://m.edso0.ru/7f414736 | roroBHOCTS K
OTPUIIATENILHBIE | TE€OMETpUYECKas 00CYKICHUIO
qucia WHTEpIpeTaIus ATUYECKUX
Moxyins. Yucnosble npoOem,
MIPOMEXKYTKH. CBSI3aHHBIX C
[TonoxxurenvHbIE U MPaKTUYECKUM
OTpHIIATEIILHBIC MIPUMEHEHUEM
yucna. CpaBHeHUE JIOCTUKEHUH HAYKH;
MOJIOKUTETBHBIX U pa3BUBATh YMEHHIO
OTPHIIATEILHBIX BHJICTH
YHUCEI. MaTeMaTHYeCKHe
Apudmernueckue 3aKOHOMEPHOCTH B
TNIEUCTBUS C HCKYCCTBE;
MOJIOKUTEITbHBIMU U OpraHU30BbIBATH
OTpULATENIbHBIMU MOHUMaHHe
yucnamu. Pemenue MaTeMaTU4YeCKOM
TEKCTOBBIX 3a]1au. HayKH Kak cepbl
YeJI0BEUYECKOM
JIESITEIbHOCTH.
[IpencraBnenue | [IpsimoyronbHas 6 bubnuoreka [JOK Crpouts
JIaHHBIX cUcTeMa KOOpJuHaT https://m.edso0.ru/7f414736 | TOTOBHOCTB
Ha TJIOCKOCTH. MPUMEHSITh
Koopaunats! Touku MaTeMaTH4eCKue

Ha IJIOCKOCTH,
abcrycca U opAMHaTa.
Cronbuatblie 1
KpPYTrOBBIE
JMarpaMMBl.
[MpakTrueckas padoTa
«Iloctpoenue
auarpamMmy. Pemenne

3HAHHA B MHTEpecax
CBOETO 3/I0POBB,
BEJICHUS 3/I0POBOTO
oOpasa XU3HU
(3mopoBO€ TTUTAHHUE,
cOaaHCUpPOBaHHBIH
PEXKUM 3aHATUN U
OT/bIXa,
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TEKCTOBBIX 33]1a4, perymnsipHas
coJiepXKallux JTJaHHEIE, buznueckas
MpeACTaBICHHBIC B aAKTUBHOCTb);
TabIuIax 1 Ha ¢dbopmupoBathb
JUarpaMmax. OPHUEHTALIUIO Ha
MIPUMEHEHHE
MaTeMaTHYeCKUX
3HAHUM I
perieHus 3a1ay B
obnactu
COXpPaHHOCTH
OKpYy)Karoeu
CpeIIbI.
Harnapnas [IpssMOyroabpHBIM bubnuoreka [JOK I'enepupoBats
reoMeTpusl. napajuiesienumne, Kyo, https://m.edso0.ru/7f414736 | npu3HaHue CBOETO
@urypsl B npu3mMa, NUpaMu/a, IpaBa Ha OIIHOKY U
MIPOCTPAHCTBE KOHYC, [IWIMHJAP, I1ap TaKoro e MpaBa

u chepa.
N3obpaxenune
MIPOCTPAHCTBEHHBIX
¢duryp. [Ipumepsr
Ppa3BEPTOK
MHOTOTPaHHUKOB,
IWIMHPA U KOHYCA.
[IpakTuueckas pabora
«Co3manne Mopaeieit
MIPOCTPAHCTBEHHBIX
¢buryp». [lonstue
00BEMa; eTMHUIIBI
n3MepeHust oobEma.
O6Bém
MPSIMOYTOJIBHOTO
napasieNenumnesaa,
Ky0a, GopMyIIbl
00BEMa.

JPYroTo 4ellOBEKa,
dhopmMupoBaTh
OCO3HAHHE
rJI00aJIBHOTO
Xapakrepa
IKOJIOTUIECKUX
npoOsieM u myTeit
UX PEUICHHUS;
dbopMynupoBarth
uJjieH, TIOHSTHS,
TUIIOTE3bI 00
oOBeKTax u
SIBJICHUSX, B TOM
qrclie paHee
HEU3BECTHBIX.
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10 | IloBTOpenwue,
0000111eHNE,
cHCTEeMaTH3aIHs

IToBTOpEeHUe
OCHOBHBIX ITOHATUH U

METO/JIOB KypCcOB 5 u 6

KJIaccoB, 00001IeHne
" CUCTEMAaTU3aluA
3HAHUM

20

bubnuoreka [IOK
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®opmMupoBaTh
MMOHUMAaHHE
MaTeMaTH4YECKON
HayKH Kak cgepbl
YeJI0BEYECKOU
JIESITENIbHOCTH,
JTaIoB €€ pa3BUTHUA
Y 3HAYUMOCTH JIS
pa3BUTHUSA
UBWIH3AIUN
MOJ/IEPKUBATH
TOTOBHOCTH
MPUMCHSITh
MaTeMaTHYeCKHe
3HaHUS B HHTEpecax
CBOETO 3710POBbS,
BEJICHUS 3JJ0POBOTO
o0Opasa Ku3Hu
(3mopoBO€ TUTaHUE,
cOaaHCUpOBAaHHBIN
PEXKUM 3aHITUH U
OT/IbIXa,
perynspHas
buzmdeckas
AKTUBHOCTb).

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

170

10
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PABOYAS ITIPOTPAMMA YYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSieTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3zoBaHusi:

OHa 00ECIEeYMBACT U3YUCHHUE IPYTUX NUCIUIUINH, KaK €CTeCTBEHHO-HAYUYHOTO,
TaK W TYMaHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOJOJIKEHUS
oOpa3oBaHus U B IOBCEIHEBHOW XKU3HU. Pa3BuTue y 0OOydYaromuxcsi Hay4YHBIX
NpEACTaBICHUNH O MPOUCXOXKICHUM W CYIIHOCTH aireOpanyeckux aOCTpakiuid,
crnoco0e OTpakeHHsI MaTeMaTUYeCKOW HayKOW SBJIIEHUH W MPOLIECCOB B MPHUPOJE U
oOl1iecTBe, POJIM MATEeMAaTHYECKOTO MOJCIMPOBAHMUS B HAay4YHOM I[IO3HAHUU U B
MpaKTUKE CIOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHUPOBO33PECHHUS U KAYECTB
MBIIUICHHS, HEOOXOMMBIX I aJalTallid B COBPEMEHHOM HM(PPOBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrieurBaeT pa3BUTHE YMEHUS HaOII0JaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUJICHUS, CIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICCTBUS U BBIBOJBI, (hOPMYIHUPOBATH
yTBepkaeHuss. OcBoeHHe Kypca anreOpbl OOeCnedMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJIEHUST O00YYalOUUXCsl: OHM MCIHOJB3YIOT JEIYKTUBHBIE W WHIYKTUBHbBIC
paccyxkaeHusi, 0000IeHne W KOHKpeTHU3aluio, abcTparupoBaHUe U aHAJOTHUIO.
OOyuenue anrebpe mpeanojiaracT 3HAYUTENbHBIA O0BEM  CaMOCTOSITENILHOMN
JEeSTEIBHOCTH 00YyYaIoIIUXCsl, TO3TOMY CaMOCTOATENbHOE PEIlIeHHUEe 3a7au SBIISETCS
peanuzaiuei AesTeIbHOCTHOTO IPUHIIUIA O0yUeHUS.

B cTpykType mporpaMmmsl yueOHOTO Kypca «Anredpay Jj1si OCHOBHOTO OOIIIETo
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHMMAIOT COJIEPKATEIbHO-METOIUYECKUE JMHUU:
«Yucrna W BBIYUCIHCHHUS», «AJTeOpandecKue BBIPAKECHUS», «YpaBHEHUS U
HEpPABECHCTBa», «PyHKIMW». Kaxas u3 3TUX cOepKaTEIbHO-METOIMYECKUX JTUHUN
pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3AUMOJICHCTBYS C IPYTUMHU
ero JuHHSIMH. B Xome u3ydeHuss y4eOHOTO Kypca OOy4aromuMmcs MPUXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3M ¢
STUM B TPOrpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TPEACTAaBICHHbBIE BO BCEX OCHOBHBIX pa3/elaXx MaTeMaTUYECKOro
oOpa3oBaHUs W  CHOCOOCTBYIOIIWE  OBJIAJICHHIO  OOYYarOIIUMHCS  OCHOB
YHUBEpPCAJIBHOTO MaTeMaTuyeckoro si3blka. CojepikaTelbHOM UM CTPYKTYPHOUM
OCOOCHHOCTBhIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapaxkTep.

Conepxanue nuHUKM «Yuclia ¥ BBIUMCICHUS» CIYXKUT OCHOBOM JUIst
JadbHEUIIEro M3y4YEeHUs] MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyYaroluXcs
JIOTUYECKOTO MBINIIEHUS, (POPMHUPOBAHUIO YMEHUSI TOJIb30BATHCS AITOPUTMAMHU, a
TaKXe MPUOOPETCHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI MOBCEIHEBHOU
KU3HU. Pa3BuUTHE TOHSATHS O YHUCJIE HAa YPOBHE OCHOBHOIO 00IIEro 00Opa3oBaHUS
CBS3aHO C pPAIMOHAIBHBIMU M HMPPALMOHAIBHBIMU YHCIaMH, (POPMHUPOBAHUEM
MPEJICTABICHUN O JECUCTBUTEIHLHOM YHUCJE. 3aBEPIICHUE OCBOCHHUS YHUCIOBOU JINHUU
OTHECEHO K cpefHeMy oO0leMy 00pa30BaHMUIO.
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CopepkaHue OBYX anreOpandeckux JUHUN — «AnreOpandeckue BBHIPaKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYUAIOMIMXCS
MaTeMaTHYECKOro ammapaTa, HEOOXOIMMOTO MJis pelIeHus 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT pPalMOHATbHBIX
BbIpaXeHH. AnreOpa JIEeMOHCTpPHpPYET 3HAUY€HHWE MAaTEeMaTHKM KakK s3bIKa s
MOCTPOCHUSI MAaTEMaTUIECKUX MOJIENIEH, OMMCaHMs MPOIIECCOB U SBJICHUN PEaNbHOTO
mupa. B 3amaum oOyueHus anrebpe BXOAST TakKe JalbHEHIEe pa3BUTHE
AITOPUTMHUYECKOTO MBIIICHUSI, HEOOXOIMMOTO, B YaCTHOCTH, ISl OCBOGHHUS Kypca
MHPOPMATHKH, W  OBIAJCHHE  HaBBIKAMHU  JICAYKTHBHBIX  PAacCCYXKICHUH.
[IpeobpazoBanne CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne (yHKIIMOHATHHO-TpA)UISCKON JTHHUN HAIIEJICHO Ha TMOJYYCHHE
00yJaroUMMUCS 3HAHUH 0 PYHKIMAX KaK BaKHEHIIEH MaTeMaTHIeCKONH MOJIETH JIJIst
ONMCAHUSl M WCCIEAOBAaHUS Pa3HOOOPA3HBIX IMPOIECCOB W SIBICHUW B TPHUPOJE W
obmectBe. M3ydueHne mMarepuana criocOOCTBYET Pa3BUTHIO Yy OOyUAIOIMIUXCS YMEHUS
UCTIONBh30BaTh pPA3IMYHBIC BBIPA3UTEIbHBIC CpPEJACTBA S3bIKA MAaTEMaTHKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Trpaduueckne, BHOCHT BKJIaJ B (OpPMUPOBaHUE
NPECTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IMaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKJIIOYACT CIEAYIOUIME OCHOBHBIE pa3feiibl COAEPKAHUS:
«Yucrna W BBIYUCIHCHHUS», «AJTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

OO6miee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX MJIA M3Y4YeHUS Y4YeOHOro Kypca
«Anre6pa», — 306 yacoB: B 7 kimacce — 102 gaca (3 yaca B Hezeno), B 8 kimacce — 102
yaca (3 yaca B Hefento), B 9 kiacce — 102 yaca (3 yaca B HEJIEIO).

COJAEP KAHUE OBYYEHMUSI (7 KJIACC)

Yucya 1 BBIYUCTCHUA

JpoO6u OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXOJ OT OAHOW (OPMBI 3amHCH
npobeit k gpyroi. IloHsATHE palMOHAIBHOIO 4YHCIA, 3alKCh, CpaBHCHHE,
VOOPSAIOYMBAHUE  PAMOHAIBHBIX  YHCEN.  ApudMeThdecKue  JEUCTBUA  C
palMOHAILHBIMU YWCIaMUu. Pemienne 3amad W3 peadbHOW MPAKTUKA HA YacTH, Ha
Jpoowu.

CremeHb ¢ HaTypaldbHBIM IIOKa3aTENEM: OIpeaesieHne, mpeodpa3oBaHue
BBIPOKEHU HAa OCHOBE OIpPEACIICHUS, 3amuch Oonbimmx ywcen. [IpoimeHTsl, 3ammch
MPOIICHTOB B BHJE NpoOW W ApoOM B BUJE MPOIECHTOB. TpHW OCHOBHBIC 3a7a4d Ha
MIPOIICHTHI, pEIICHUE 3a71a4 U3 PEATbHON MTPAKTUKH.

[IpumeHeHne TPHU3HAKOB  JEJIMMOCTH, PA3JIOKCHHE HAa  MHOXHUTEIN
HATypaJbHBIX YHCEIL.

PeanpHpie  3aBUCMMOCTH, B TOM  4HCIe TpsMmas ©  oOparHas
MPOTIOPIIMOHATTEHOCTH.
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AJaredpanveckue BbIpaKeHHUSs

IlepemeHHBIE, YHUCIIOBOE 3HAYCHUE BBIPAXKEHUS C NEPEMEHHOU. JlomycTumble
3HA4YECHUS INepeMeHHBbIX. lIpencTaBneHrne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJIE
dopmynbl. Berurcnenusa no ¢opmynam. [IpeoOpazoBanrne OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO  paBHbIE€  BBIPAXKEHUsS, TMpaBuUia MpeoOpa3oBaHUsS CYMM H
MPOU3BEACHU, MpaBUIa PACKPBITUS CKOOOK U MPUBEACHUS NOI0OHBIX CIaraeMbIX.

CBOIICTBa CTENIEHU C HATYpPaJIbHBIM ITI0KA3aTEIIEM.

OnHowreHsl U MHOroujeHbl. CteneHb MHOrowieHa. ClOKE€HHE, BbIUMTAHUE,
YMHOKEHUE MHOTOUJIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBAAPAaT CYMMBI U
KkBaapar pasHoctu. PopMyna pasHOCTU KBagpaToB. PasiiokeHHe MHOIOYJICHOB Ha
MHOHUTEIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHWs, IMpaBWa TpeoOpa3oBaHuUs ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHECHUU.

JluHeliHOE ypaBHEHME C OJIHOM IMEPEMEHHOM, YHCIO KOPHEW JIMHEWMHOTO
ypaBHEHUS, pellICHUE JIMHEHHBIX ypaBHEHUN. COCTaBICHUE YpPAaBHEHUN MO YCIOBUIO
3a7aun. PelieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C JBYMS MEpeMEHHBIMH U ero rpaduk. Cucrema ABYX
JIMHEMHBIX YpPaBHEHUN C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
croco0oM moJIcTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIBIO CHCTEM
YpaBHEHUM.

DyHKIUHT

Koopaunara toukn Ha npsiMmoil. UuciioBeie TpOMEXYTKH. PaccTosiHue mMexay
JIBYMSI TOUKAaMHU KOOPAUHATHOW MPSMOM.

[IpsmoyronbHast cucrema koopauHaT, ocu OX m Oy. AlGciucca U opJaUHATA
TOYKM Ha KOOPAMHATHOM TiockocTu. [Ipumeps rpadukoB, 3amaHHbIX (OpMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonstue dynkuun. ['paduk dyskmmm.
CpoiictBa (ynkuuid. Jluneitnas ¢ynkmus, e€ rpaduk. ['padux dyakmuum y = |x|.
I'padrueckoe penienre TMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUH.

COJAEP KXAHME OBYYEHMUSI (8 KJIACC)

Yucsia 1 BBIYUCTICHUA

KBagpatueiii kopenb u3 uucia. [loHstue o0 wuppanroHATLHOM YHCIIC.
JlecsTuunable TIPUOIMKEHUST UppallMOHANBHBIX uncesl. CBoWCTBa apupMETHUECKHUX
KBaIPATHBIX KOPHEW U UX NMPUMEHEHUE K MPeoOpa30BaHMIO YHCIOBBIX BHIPAKCHUHN U
BBIYHCIICHUSM.

JlelicTBUTENIbHBIC YHCIIA.

CreneHb C 1enbIM MokaszaTreneM u €€ cBoiicTBa. CTaHIapTHAs 3aIllUCh YUCIA.

AuredOpanyeckue BbIpasKeHUsI
KBagpaTHbIil TpEXUIIEH, pa3JIO)KEHUE KBAAPATHOTO TPEXUICHA HA MHOKUTEIIH.
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Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpanveckoi JpoOwu.
CnoxeHue, BbIUMTAHHE, YMHOXEHHUE, JIeJIecHHEe  anre0panueckux ApoOei.
ParmonanpHbIe BEIpaXXEHHS M X MPEe0oOpa3oBaHUE.

YpaBHeHUA ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, hopMylia KOpHEH KBaApaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHHMH, CBOIAIIMXCS K JIMHEWHBIM M KBaJPaTHBIM.
[Ipocreiimue ApoOHO-palliOHANIbHbIE YPABHEHHUS.

I'paduueckas uHTEpripeTanus ypaBHEHUN C JABYMSI MEPEMEHHBIMU M CUCTEM
JMHEMHBIX YpaBHEHHU C JABYMs mnepeMeHHbIMU. [Ipumepnl pelieHus cucteM
HEJIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMM.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUUMA

[Tonsitue pynkiuu. O61aCTh ONpeeICHUS U MHOXKECTBO 3HaUYCHUM (DYHKITUU.
CrnocoOb! 3aanust QyHKIUMA.

I'paduk dynkuun. Yrtenue cBoicTB (yHkimu mo e€ rpaduxy. [Ipumepsl
rpadukoB GYyHKIUNA, OTPAXKAIOUUX peaTbHbIe MPOIECCHI.

OYHKIMK, OINUCHIBAIOIINE TMPSMYIHO M OOpaTHYyI0 MPOMOPIHUOHAIBHBIE
3aBUCUMOCTH, WX rpaduku. DyHKIUU Y oy =xy Vx, Y=|x|. I'papuueckoe
pelIEHUE YPABHEHUM U CUCTEM YPaBHEHUU.

COJAEP XAHME OBYYEHMUS (9 KJIACC)

Yucia 1 BBIYUCTICHUA

PanvonanpHbie 4mMcla, WppalMOHAJIbHBIE YWCIA, KOHEYHbIE U OECKOHEYHBIC
JeCATUYHBIE poOu. MHOKECTBO JNEHCTBUTEIBHBIX YHCEN, NEUCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHBIE eCATUYHBIE MpoOu. B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEXKITY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIMHATHOMU MPAMOM.

CpaBHEeHUE JEHCTBUTEIBHBIX YHCEN, apudmeTHueckue IeUCcTBUSL c
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3Mepbl OOBEKTOB OKpYKAIOMIETO0 MHUPA, JIUTEIBHOCTH MPOLIECCOB B
OKPYKaFOIIEM MUDE.

[TpubnuxénHoe 3HaYeHUE BETUYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BBIYMCICHUMN.

YI)aBHeHI/Iﬂ H HEPaABCHCTBA

JIuneiitHoe ypaBHeHuE. PenieHne ypaBHEHUH, CBOASIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHUN, CBOISIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepnl pelieHus ypaBHEHUH TPETbEd U YETBEPTOMU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-pallMOHANBHBIX ypaBHEHUM. PelieHue TEKCTOBBIX 3a1ad

anreOpandecKuM METOIOM.
32



VYpaBHeHUEe C ByMs NMEPEMEHHBIMM M €ro rpaduk. PermieHue cuctem IBYX
JIMHEMHBIX YpaBHEHUM C ABYMs IEPEMEHHBIMU. PellieHue cucrtem AByX ypaBHEHUHU,
OJIHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoW cTeneHu. ['paduyeckas
MHTEPIPETALUAS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOHW. Peuienue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBeHCTBa.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
[IEPEMEHHBIMH.

DyHKUUMA

KBagpartnunas ¢ynkuus, e€ rpapuk u cpoiictBa. Ilapabona, xoOpAMHATHI
BEPIIMHBI Tapa0doJIbl, 0Cb CHMMETPUHU MapadOJIbl.

I'padpuxu byHKIMN:

_ — = = x3y= =
y=#&x,y=4&x+tb y=_,y=x"y= ‘E’y—m, ¥ X CBOICTBA.

YucoBble MOCJI€10BATEIHLHOCTH U Mmporpeccuu

[loHsiTHE 4YHUCIOBON MOCIENOBATEIBHOCTU. 3aJaHUE IOCIEHOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii N-To YeHa.

Apudmernyeckas U TeoMeTpuueckas mporpeccud. PopMynbl N-ro YieHa
apu(PpMETHIECKON U TEOMETPUUYECKON TIPOTPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N3o0paxenne uineHOB apu(dMETHUECKOW M TEOMETPUUYECKOM Mporpeccuit
TOYKaAaMH Ha KOOPAWHATHOW IIOCKOCTH. JIMHEMHBIA M SKCIIOHEHUHAIbHBIM POCT.
CJ10kHbI€ TPOLICHTHI.

INNPEJMETHBIE PE3YJIBTATHI

[IpeameTHBIe pe3yabTaThl OCBOCHHS IMPOrPaMMBbI y4eOHOro Kypca K KOHILY
oOydeHus B 7 Kjaacce:

Yucya 1 BBIYUCTICHUA

BreimonHATh, codeTas yCTHbIE W THUCHhMEHHBIE NPUEMBI, apUPMETHIECKUE
JEUCTBUS C PAIMOHATILHBIMY YHCIIaAMHU.

HaxomuTe 3HaueHUsT YHMCIOBBIX BBIPAKCHHM, TPUMEHSIThH Pa3HOOOpa3HBIC
CrocOOBl M TPUEMBI BBIYMCIICHHS] 3HAYEHUW JPOOHBIX BBIPAKECHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U IECSITHYHBIC TPOOH.

[lepexonuth OT onHOW (HOPMBI 3aMHUCH YUCENl K JApyroi (mpeoOpa3oBbIBATh
JNECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B OECKOHEUHYIO JECATHIHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHATBLHBIC YHCTIA.

Okpyrasars yucna.

BEBITIOTHATS IPUKUAKY W OIEHKY PE3yiibTaTa BHIUHUCICHUHN, OICHKY 3HAUYCHUU
YUCJIOBBIX BBIpAXKCHUN. BBIMONHATH ACHCTBUA CO CTENEHSMH C HaTypaJlbHBIMU
MOKa3aTEISIMH.
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[IpumenATs PpU3HAKU EIUMOCTH, PA3JI0KEHUE HA MHOXUTEIN HATypPaJbHBIX
Yy Cell.

Pemats npakTUKO-OPUEHTMPOBAHHBIE 3a1a4M, CBSA3AHHBIE C OTHOIIEHUEM
BEJIMYMH, TMPONOPLUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMU, HHTEPIIPETUPOBATH
pe3yabTaThl PELICHUs 3aad C y4ETOM OIPAHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0pandecKue BbIpasKeHU s

Hcnonb3oBaTh anredpanuyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOLIECCE OCBOCHUS y4eOHOro MaTepuara.

Haxonute 3HaueHusi OyKBEHHBIX BBIpQXEHUH TMpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

BrinonHaTh npeodpa3oBaHus LENOr0 BbIpaKEHUS] B MHOTOWIEH MPUBEIECHUEM
NOJIOOHBIX CJIAraeéMbIX, PACKPBHITUEM CKOOOK.

BbInoNHATS yMHOXKEHHE OJHOYJIEHA Ha MHOTOWJIEH M MHOrodjieHa Ha
MHOTOWJIEH, TPUMEHTH (OPMYIIbI KBaIpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyiecTBIsATh pa3lioKEeHUE MHOTOWICHOB Ha MHOXHUTEIUW C TMOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHTENS, TPYIIUPOBKU ClaraeMbIX, TPUMEHEHUS
bopMyI1 COKpaIEHHOTO YMHOXKEHUSI.

[TpumensaTs nMpeoOpa3oBaHUsl MHOTOWICHOB IS PEIICHUs Pa3IMYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOICTBAa CTENEHEW C HATypalbHBIMH IOKa3aTEIsIMH IS
npeoOpa3zoBaHus BEIPAKEHUN.

YpaBHeHUsl 1 HEPABEHCTBA

Pemare nuHEHHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, NPUMEHSS IpPaBHIIA
nepexoqa OT UCXOAHOTO YPABHEHHUS K paBHOCWILHOMY eMy. [IpoBepsTh, sBiseTcs i
YHUCJIO0 KOPHEM YpPaBHEHUSI.

[IpumensTh TpaduuecKrue METOABI IIPU PEIICHUN JTUHEWHBIX YPAaBHCHUH U UX
CUCTEM.

[lonOupaTs mnpuMepbl Map 4YHCEN, SBISIONUXCS PEHICHUEM JIMHEWHOTO
YpPaBHEHUs C ABYMs EPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM IIOCKOCTH rpadvK JTUHEHHOTO YpaBHEHUS C IBYyMs
MIEPEMEHHBIMH, MOIB3YSCh TpahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

Pemate cucteMbl IByX JIMHEWHBIX YPABHEHHU C JABYMS NEPEMEHHBIMHU, B TOM
yucie rpauuecku.

CocTaBisiTh M pelIaTh JUHEWMHOE YypaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUW IO YCJIOBHIO 3aJ1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a7]a4M MOJTYyYEHHBIN PE3yJIbTarT.

DOYyHKIUHN
N300paxath HaA KOOPAMHATHON MPSIMOM TOYKHU, COOTBETCTBYIOIIKE 3aJJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KU, UHTEPBaJIbl, 3aMIMCHIBATh YHCIOBBIC MPOMEKYTKH Ha
anreOpandecKoMm s3bIKE.
OTMeuaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKH MO 3aJaHHBIM KOOpJIUHATaM,
CTpouTh rpaduku TuHeHHbIX QyHKIUNA. CTpouTh rpaduk GyHKIMU Y = |x|.
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OnuceiBaTh C MOMOIIbIO (YHKIMA HM3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMMU:

CKOpPOCTb,  BpEMs,  pacCTOsIHME,  1I€Ha,  KOJUYECTBO,  CTOUMOCTD,
MPOU3BOIUTEIBLHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHre pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid crnoco0 MNpeACTaBICHUS U aHaIu3a HHPOpPMAINH,
U3BJIEKATh U MHTEPHPETUPOBATh MHPOPMALIMIO U3 IPaUKOB PEAbHBIX MPOIIECCOB U
3aBUCHUMOCTEM.

[IpeaqmerHble pe3ynabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucia v BLIYUCIECHUS

Hcnonb3oBaTh HayajdbHbIC MPEJACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
quces JJIsi CpaBHEHUS, OKPYTJIEHUS W BBIYMCICHHM, M300pa)kaTh JCHCTBUTEIIbHBIC
Yyyca TOYKaMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpuMeHsaT, TIOHATHE apUPMETHUECKOrOo KBaJpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIC KOPHM, HCMOJIB3Ys TP HEOOXOAUMOCTH KAJIBKYJISITOP, BBITOJIHSATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJEpXKAIUX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEW.

Hcrionp30BaTh 3allMCH OOJBIIMX M MaJbIX YHCEI C IOMOIIBIO JTECITHUYHBIX
npo0eii u creneHeit yucia 10.

AsireOpanyeckue BbIPpAKeHUA

[IpyuMeHSTh TOHSATHE CTENEHHM C  IEeJbIM  [OKa3aTelieM, BBIIOJHSTH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPIKAIINX CTETICHH C IIEJIBIM TTOKa3aTeJIeM.

BBITTOTHATE TOXKIECTBEHHBIE MPEOOpa30BaHuUs PAIIMOHAIIBHBIX BRIPAKCHUN Ha
OCHOBE TIPaBUJI JCHCTBUI HaJl MHOTOWICHAMHU U aJIreOpanvdecKUMH JTPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumensaTH IpeoOpa3oBaHus BRIPAXKCHUM IS PEIICHUS PAa3IUYHBIX 3a7a4d W3
MaTE€MaTHUKH, CMEKHBIX ITPEIMETOB, U3 PEATTBHOMN MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeWHbIE, KBaJpaTHbIE YpPAaBHEHUS M pallMOHAIbHBIE YpaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMM.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHHUS YPABHEHUW U CHCTEM YPAaBHEHHMU, B
TOM YHCJIe C MPUMEHEHHEM TpadUuecKuX MPeACTaBICHUN (YCTaHABIUBATh, HMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUN PELICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOoUee).

[lepexonuth OT cioBecHON (OPMYIHPOBKU 3afauu K e€ airedpandeckoun
MOJEIN C TMOMOIIBIO COCTaBJICHUS YPABHEHUS WA CHUCTEMBl YPaBHEHHUI,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M MOJTYYECHHBIN PE3yJIbTarT.

[IprMeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PENIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI, /1aBaTh I'paUUECKyIO
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUH

[lonumaTe ¥ UCHOJIB30BaTh (YHKUHMOHAJIBHBIE MOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMs), OMpEACNsITh 3HaueHHWe (QYHKIMU 1O 3HAYCHUIO
apryMeHTa, OIpPEAENATh CBOMCTBA CI)YHKLII/II/I& no e€ rpaduky. CTpouTh rpaduku

— — 22 = 23 = v v —
o = -, = X, = X , ¥y = X, = |Xx
AJIEMEHTapHBIX  (QYHKIHMM  BUJA: y=7 Y y y=| |’
OMUCHIBATh CBOMCTBA YMCIOBOM (QyHKIIMH 1O €€ TpaduKy.

[IpeameTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucsa v BLIYUCIECHUS

CpaBHUBATH U YNOPSIAOUYMBATH PAIIMOHAIIEHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boinonusate apudmetndyeckue IEUCTBUS C PAlIMOHAIBHBIMU YHUCIIAMH, COYETAs
YCTHBIE M NHUCbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPALUOHATBbHBIMU
YHCIaMHU.

HaxonuTe 3HaueHUs CTENEHEN C LIENBIMU MTOKA3aTEISIMA U KOPHEHN, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKCHUN.

OKpyraarh JACUCTBUTENbHBIE YKCIA, BBIIOIHATH NPUKUAKY pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YHCJIOBBIX BBIPAXKCHHUM.

YpaBHeHUs H HEPABEHCTBA

Pemiats nuHEHbIE U KBaIpaTHBIE YPAaBHEHUS, YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiie 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemate cucTteMbl ABYX JIMHEHHBIX YpaBHEHUN C JIByMs NEPEMEHHBIMH U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBJISAETCSA JIMHEUHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKMM CIOCOOOM €  TTOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C JBYMS EPEMEHHBIMU.

[IpoBoaUTH MPOCTEUINE HMCCICIOBAHUS YPABHEHUM W CUCTEM YpPABHECHUM, B
TOM YHCJIe C MPUMEHEHUEM TpadUUuecKuX MpeacTaBiIeHUH (YCTaHaBINBATh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPABHEHUM PEILLICHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pa’KaTh
pELICHUE HEPABEHCTB HA YKCIOBOM MPSIMOW, 3alKCBHIBATh PEUICHHE C MOMOIIBIO
CHMBOJIOB.

PemaTte cucteMbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAKOIIME
KBaJpaTHOE HEPABEHCTBO, M300paxaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YUCJIOBOM
MPSIMOM, 3aIUCBIBATH PENIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUU PAa3IMYHbIX 3a]1a4.

DyHKIUHN
Pacno3HaBaTh YHKIIMM U3yUYeHHBIX BHAOB. [loka3piBaTh  CXEMaTHYECKH
PacCITOIOKCHHEe Ha KOOPAWMHATHOM IUIOCKOCTH TpadukoB (yHKIui BHma: Y = #x,

y:f&x+b,y=§,y=ax2+bx+c,y:x3,y:ﬁ]}):l}(l B

3aBUCUMOCTU OT 3HaUY€HUH KOA()PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.
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Ctpoutrb M H300paxkaTh CXEMaTHYECKU TpaUKU KBaAPATUYHBIX (YHKLUH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3HaBaTh KBaJpaTUYHYI (PYHKIHMIO MO (opMylie, NPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

Ymuc10BbIe MOCJI€10BATEILHOCTH U Mporpeccuu

Pacrio3HaBaTh apu()MEeTHUECKYIO U TEOMETPUICCKYIO TIPOTPECCUU TIPH Pa3HBIX
criocobax 3aaHusl.

BBITIOJIHATE ~ BBIYMCIICHHST C  HMCHOJB30BaHHEM (QopMysn N-ro  4ieHa
apuPMETHICCKON U TECOMETPUUYECKON TIPOT'PECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YICHBI TIOCIEAOBATCIIBHOCTH TOYKAMHW Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCJIOBBIMH IOCIEIOBATECILHOCTIMH, B TOM
quClie 3a7a4d M3 pPeabHOW JKM3HM (C MCIOJIb30BAHMEM KaJbKYJIATOpa, IMU(POBBIX
TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBo 4acoB JeATeJIbHOCTD
Ne HaumenoBanue JneKTpoHHbIE (LHPPOBHIE) yUYUTENS-
n/p | PASACTOB M TEM Ocnoproe Kontpoasubie | IIpaktnueckne | 00pasoBaTelbHbie PECYpChI IpEAMETIIRa ©
NMPOrpaMmblI coep:KaHue Bcero ydyeToM padouei
padoThI padoThbI mporpamMmb
BOCIUTAHUS
1 | Anrebpanueckue | bykBeHHbIE 27 3 bubnuotexa [JOK dopmMupoBaTh
BBIPAKECHUS BBIPAKECHUSL. https://m.edsoo.ru/7f415b90 | oTHomIEHHE K
[TepemenHsbIe. MaTeMaTHKe KaK K
Homyctumele 4acTh
3HAYECHUSA 00111eueI0BeYeCKO
MIEPEMEHHBIX. KYJIBTYPBI,
DopMyIHL. Urparomieit 0cooyro
[IpeobpazoBanme poJb B
OYKBEHHBIX 00I1eCTBEHHOM
BBIPaKEHUH, Pa3BUTHUU.
pPacKphITHE CKOOOK 1 [ToGyxnaTh
MIpUBEICHUE oOyuaronuxcs

HO,Z[O6HBIX cjiaraCMabIX.

CBoMCTBa CTEIICHU C
HaTypaJbHbIM
IMOKa3aTeleM.
MHOTrO4JICHEHI.
CnoxeHnue,
BBIYUTAHUE,
YMHOKEHHUE
MHOTOYJIEHOB.
Dopmyiibl
COKpAILIEHHOTO
YMHOKCHUSL.

coOroIaTh Ha
YPOKE HPHHITUIIBI
yaeOHOMU
JUCHHUIUTMHEI 1
CaMOOPraHu3aIrH.



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

Paznoxxenue
MHOTOYJIEHOB Ha

MHOKHTEITN
Koopnunats! u Koopnnnara Touku Ha 24 bubnuotexa [JOK [ToOyxnath
rpaduku. npsiMoit. Yucnosbie https://m.edso0.ru/7f415b90 | o6y4aromuxcs
OyHKIIH MIPOMEKYTKH. coOo1aTh Ha
Paccrosanue mexy YpOKe
JBYMSI TOYKaMHU OOIIETIPUHSATHIC
KOOPJAMHATHOU HOPMEI TIOBEICHUS,
MPSIMOH. IpaBuJIa OOLIEHUS
[IpssmoyronpHas CO CTapIIUMHU
CUCTEMA KOOPJIHUHAT (yuurensimMu) u
Ha MJIOCKOCTH. CBEPCTHUKAMHU
[Ipumeps! rpadukos, (oOygaromumucs).
3aJJaHHEBIX Crtpouth
dbopmynamu. Urenue BOCITUTATEIbHYIO
rpauKoOB peabHbBIX JIESITEIIBHOCTB C
3aBHCUMOCTEH. Y4ETOM
[lonsiTne GpyHKUIUM. MHIUBUAYATbHBIX
I'padux byHkIHM. 0COOEHHOCTEH
CpoiicTBa (yHKITUH. JIETEH.
Jluneiinas QyHKIHS.
[TocTpoenue rpaduxa
TUHENHON (QYyHKIUH.
I'paduk Pynkuuum y =|
x|
Yucna u ITonsarue 25 bu6mmoreka [JOK [To6yxath
BBIYHCIICHUS. palMOHAIBHOTO https://m.edsoo.ru/7f415b90 | nposBaATE HHTEPEC
PanmonaneHpie | ymcna. K MIPOILIJIOMY U
qrcna Apudmernueckue HaCTOSIIEMY
JNEUCTBUSA C poccuiickon
paloHaIbHBIMU MaTeMaTHKH,
gyrcnamu. CpaBHEHHeE, [[EHHOCTHBIM
yIOPSAOYNBAHUE OTHOILIEHUEM K
paIMOHATIbHBIX YHCE. JIOCTHXKEHUSIM



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

Crenens ¢
HaTypaJbHbIM
[IOKa3aTeJIeM.
Pemenne ocHOBHBIX
3a/1a4 Ha qpoow,
MIPOIICHTHI U3
peanbHOM NPAKTUKH.
[Ipu3Haku nenMMoCTH,
pa3ioxKeHus Ha
MHOHUTEIHN
HaTypaJbHBIX YHCEI.
PeanbHbie
3aBucuMoctu. [Tpsamas
u oOpartHas
MPOTIOPITUOHATBHOCTH.

POCCHICKHX
MaTEeMaTUKOB U
pOCCHIICKOM
MaTeMaTHUYeCKOi
IIKOJIbI, K
HCIIOJIb30BAHUIO
JTUX JTOCTHIKESHUH B
JIPYrUX HayKax u
MIPUKIIATHBIX
cdepax.
PopMHpoOBaThH
pazBUTHE
JIOTHYECKOTO U
KPUTUYECKOTO
MBIIIJICHUS,
KYJIbTYpPBI pEUH,
CIIOCOOHOCTH K
YMCTBEHHOMY
SKCIIEPUMEHTY.

YpaBHeHus u
HEpaBEHCTBA

YpaBHeHue, TpaBuIIa
npeoOpazoBaHus
YPaBHEHUH,
PaBHOCHJIBHOCTD
ypaBHeHUH. JIuHeitHOe
YPaBHEHHUE C OJTHOU
IIEPEMEHHOM, pELICHHE
JIMHEWHBIX YPABHEHUH.
Pemenue 3amau ¢
MIOMOIIBIO YPaBHEHUM.
JInneliHOE ypaBHEHHUE
C IByMs
IIEPEMEHHBIMH U €TI0
rpa¢uk. Cucrema
JIBYX JIMHEHWHBIX
YPaBHEHUH C ABYMsI

20

bu6moreka [IOK

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

CnocoOcTBOBATH K
AMOIMOHAIIBHOMY U
ACTETHYCCKOMY
BOCIIPUSATHIO
MaTEeMaTHYECKUX
00BEKTOB, 3a1a4,
pelIeHU,
paccyXIeHUH,
YMEHHIO BUJCTh
MaTeMaTHYECKUe
3aKOHOMEPHOCTH B
pa3HbIX 00JaCTSIX.



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

NICPCMCHHBIMHA

5 [ToBTOpEeHue n [ToBTOpEeHue 6 bubnuorexa [JOK [TomnepxxuBars
000011IEeHE OCHOBHBIX IIOHATUH U https://m.edso0.ru/7f415b90 | 6naronpusTHyto
METOJI0B Kypca 7 https://m.edsoo.ru/7f444c56 | padoiyio
acea, 06odmenme htps://m.eds00.ru/7f4446f2 | a™ocdepy s
nttps /im.edsoo Tu/7f445516 | KOMIEKTIBE AeTeh
https://m.edsoo.ru/7f4441ca | yyammxes x
BBICKa3bIBAHUIO
COOCTBEHHOTO
MHEHHSI.
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB JesiTeILHOCTH
Ne Haumenopanue OcHOBHOE duexkTponHble (¢ poBbIE) yaurent-
/y | PA3AEII0B M TeM conepmanue Beero Kounrtposasnbie | [IpakTnueckue 0BpA30BATEbHEIE PECYPChI npeMeTHHKa ¢
NnporpaMmMbI padoThI padoThI yueTom padoueii
NporpamMmbl
BOCIIMTAHUS
1 Yucna n KBagpatHslii KOpeHb U3 15 2 bubnuoreka [JOK [IpuBnekars
BBIYHCIICHUS. gucna. Ilousatue 00 https://m.edsoo.ru/7f417af8 BHUMAaHHE
KBanpatusie HppaMOHAIBHOM 00yJaroIIMXCsl K
KOpHHU gucne. Jlecaruunbie [IEHHOCTHOMY
TIPUOJIMKECHUS aCTIeKTy
HAppalMOHAIBHBIX M3y4aeMbIX Ha
YHUCell. YPOKE SIBJICHU,
JlelicTBUTEIbHBIE MOHATUH, TPUEMOB.
yucna. CpaBHEeHHE [ToGyxnaTh
JEHUCTBUTEIBbHBIX oOyuarouuxcs
YHUCEII. coOiroaaTh Ha
VYpaBHeHue Buja x2 = YPOKE MPUHITUTIBI
a. yaeOHOU
CBoiicTBa IOUCLIUIUINHEL U
apumMeTuyecKux caMOOpraHu3aIiu.
KBaJIpAaTHBIX KOPHEM. I'oToBUTH K
[IpeobpazoBanue JICICTBUSIM B
YUCJIOBBIX BBIPAKEHU, YCIIOBUSIX
coJIepKaIInx HEOIpeAeNEHHOCTH,
KBaJIpaTHbIE KOPHU MTOBBIIIEHUIO
YPOBHs CBOEH
KOMIIETEHTHOCTHU
qyepes

MPAaKTUYCCKYHO



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

JIESTEIILHOCTD, B

TOM YHUCJIE YMEHUE

YUUTBHCS y IPYTUX
JoCH,
puooperaTh B
COBMECTHOM
eI TEeILHOCTH
HOBBIC 3HAHUS,
HaBBIKH U
KOMIICTCHITUH U3
OTBITa APYTUX

Yucna u CreneHsb C 1enbIM bubnuorexa [JOK VYcranaBnuBaTh
BBIYMCJICHUSI. MoKa3aTeyeM. https://m.edsoo.ru/7f417af8 JIOBEPUTEITBHBIE
Cremnens C CrannmapTHas 3amuch OTHOIIEHUS MEXKTY
LETTBIM quca. YUUTETIEM U
MoKa3aTesemM Pa3mepsr 00beKkTOB 0OyJaromMMucs,
OKPYXKAIOIIEero MUpa CIOCOOCTBYIOIIUX
(oT aEMEHTapHBIX MMO3UTUBHOMY
YaCTHIL 70 BOCIIPHUSTHIO
KOCMHYECKUX 00yJaroIMMuUCs
00BEKTOR), TpeOoBaHUH U
JUTUTEIIBHOCTh MPOCHO YUHUTEIIA.
MPOIIECCOB B
OKPYKaIOIlIEM MUpE.
CBolicTBa CTEIEHH C
LIEJIBIM TOKa3aTeIeM
AnrebOpandeckue | KBagparHbli TpEXUIICH. bubnunoreka [JOK Crpouth
BBIPKCHUSL. Paznoxxenue https://m.edsoo.ru/7f417af8 | BocmnurarensHyro
KBagpatuslii KBaJPaTHOTOTPEXUIICHA JIeATETbHOCTD C
TpEXUIIEH Ha MHOXUTEIN Y4EeTOM
KYJIBTYPHBIX
pa3Iuuuil AeTen,
WHUBUAYATbHBIX
0COOEHHOCTEH.

Haxomuts



https://m.edsoo.ru/7f417af8
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LIEHHOCTHBIN
aCTeKT y4eOHOTO

3HAHHS U
uHpOpMaIny,
obecrieunBaTh €ro
MMOHVMAHHE.
AnreOpandeckue Anrebpaundeckas 15 bubnuotexa [JOK [TpuBnekarsb
BBIPAKECHUSL. npo0b. JlomycTumble https://m.edsoo.ru/7f417af8 BHUMaHHE
AnreOpanyeckasi | 3HaYCHUS IEPEMEHHBIX, 00yJaronuxcs K
IpoOb BXOJIAIIUX B IIEHHOCTHOMY
anredpanveckue acreKkTy
BBIpakeHus. OCHOBHOE M3yYaeMbIX Ha
CBOWCTBO YpOKE SIBJICHUS,
anredpanveckoi OpraHu3aIus ux
npobu. CokpareHue paboTHI €
IpoOei. COLMAJIBHO
CnoxeHne, BEIYUTAHNUE, 3HAYMMOU
YMHO>KEHUE U JIeJICHHE uHpopmanuen,
anredpanvyecKux MOJIy4eHHOH Ha
IpoOei. YpOKe, -
[IpeoGpazoBanue WHUIUUPOBAHUE
BBIpAKEHUI, JTUCKYCCHH,
CoJIeprKalIuX BBIPAKEHUS
anredpandecKue apoou MHEHHSI
oOyuarouiuxcs u
pa3BUTHE
OTHOIIICHUM.

OpueHTupoBarth B
JIESITEIbHOCTU Ha
COBPEMEHHYIO
CUCTEMY HayYHBIX
MpeJICTaBICHUI 00
OCHOBHBIX
3aKOHOMEPHOCTSAX
pa3BHUTHSI YEIIOBEKA,



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

MIPUPOJIBI U
o01ecTBa,
MMOHUMAaHHUEM
MaTeMaTHYECKON
HayKH Kak cepsl
YeJI0BEYECKOMN
NI TeTbHOCTH,
JTaIoB €€ pa3BUTHUA
Y 3HAYUMOCTH JIS
pa3BUTHUSA
[MBWIM3AIUH,
OBJIAJICHHEM
SI3BIKOM
MaTEeMAaTHKHU 1
MaTeMaTHYEeCKON
KyJIbTYpPOH Kak
CPEICTBOM
ITO3HAHMS MUDPA,
OBJIAJICHUEM
MPOCTEUILIUMHU
HaBbIKAMU
HCCIIEA0BATEIbCKON
JIeATEIbHOCTH

YpaBHeHus U

HEpPaBEHCTBA.

KBanpaTtHeie
ypaBHEHUS

KBanpatHoe
ypaBHeHue. Hemomnnoe

KBaJApaTHOC YPABHCHUC.

®opmyna KopHen

KBaJIpaTHOTO

ypaBHeHus. Teopema
Buera.

Peurenue ypaBHeHuUH,

CBOASILUXCA K

KBa/IpaTHBIM.
[IpocTeiimme qpoOHO-

15

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

[ToanepxuBath B
JIETCKOM
KOJUICKTHBE
JICIIOBYIO,
TIPYKETOOHYIO
aTMocoepy.
IIpuBnekarsb
BHUMAaHHE
oOyuaromxcs K
oOcyxaaemMoii Ha

ypoKe



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

palroHaIbHbIE
ypaBHEHHUSI.
Pemenne TeKCTOBBIX
3aJ1a4 ¢ IIOMOIIBIO
KBaJPaTHBIX
YpaBHEHUH

uHpOopMauy,
aKTUBHU3UPOBATH
MO3HABATEIHHYIO
JIeATEIbHOCTD
00yJaronuxcs.
Co3naBath
HEO0OXO0MMOCTH B
dhopmMupoBaHUHT
HOBBIX 3HAHMHIA, B
TOM YHCJIC
dbopmyIpoBaTh
WJIEU, TIOHSTHS,
THUITOTE3BI 00
00BEKTaxX U
SIBJICHUSX, B TOM
YHCJIe paHee

HEU3BECTHEIX,
0CO3HaBaTh
neUIHITHI
COOCTBEHHBIX
3HAHWUH U
KOMITETCHTHOCTEH,
IJIAHUPOBATh CBOE
pa3BUTHE
YpaBHeHUs U JIuneliHoe ypaBHEHUE C 13 bu6mmoreka [JOK Haxoauts
HEpaBEHCTBA. JBYMSI [IEPEMEHHBIMU, https://m.edsoo.ru/7f417af8 LIEHHOCTHBIN
Cucremsl ero rpaduk, MIpuMepbI acreKkT yueOHOTo
ypaBHEHUI peuieHus: ypaBHEHUH B 3HAHUS U
LICNIBIX YHCIaX. uH(popManuy,
Pemenue cucrem nByx oOecneunBaTh €ro
JINHENHBIX YPAaBHEHUIC IIOHUMAaHHUE.
JBYMSI IIEPEMEHHBIMU. Nunnumposathb
[Ipumeps! perenus oOyuaromxcs K
CHCTEM HEJIMHCHHBIX 00CyKIeHHIO,
YPaBHEHUH C ABYMsI

BBICKA3BIBAHHIO



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

MepEMEHHBIMHU.
I'padpuueckas
HUHTEpIpeTaIus
YpaBHEHUS C ABYMsI
MePEMEHHBIMU U
CHCTEM JIMHCIHBIX

CBOEr0 MHEHUS,
BBIPAOOTKE CBOETO
OTHOIIICHUA I10
MIOBOJLY
MOJly4aeMoOi Ha
YPOKE COLIAIbHO

YPaBHEHUH C JBYMS 3HAYUMOU
TepEMEHHBIMHU. uHpopMaIuu.
Pemenne TekcToBBIX
3a/1a4 C TOMOIIBIO
CHUCTEM ypaBHEHUU
YpaBHeHusa u YucnoBble HEpaBEHCTBA 12 bubnuorexa [JOK [IpuBnexars
HEpPaBEHCTBA. M UX CBOMCTBA. https://m.edsoo.ru/7f417af8 BHUMaHHE
Hepasencrtpa HepaseHnctBo ¢ oiHOM 00yJaroIIMXCsl K
IIEPEMEHHOM. LIECHHOCTHOMY
JIuneitnbie aCIIeKTy
HEpaBEHCTBA C OJHOM M3y4aeMbIX Ha
MEPEMEHHOM U UX YPOKE SIBJICHU,
peuenne. CucteMbl MOHATUH, TPUEMOB.
JINHEHHBIX HEPABEHCTBC [ToGyxnaTh
OJIHOM TIEPEMEHHOMN 1 00yJaroIIMXCst
UX pelIeHHUE. coOiroaaTh Ha
N3o00paxkenue perieHus YpOKE MPUHIIMIIBI
JUHEHHOTO yueOHOM
HEpaBEHCTBA U UX JTUCIUTUIUHBI 1
CUCTEM Ha YHCIIOBOU CaMOOPraHU3alINu.
MPpAMOM
OyHKIHH. [Tonstne GpyHkuuu. 5 bu6mmoreka [JOK Haxonuts
OcHoBHBIC OO6nacTh onpeaeneHus https://m.edsoo.ru/7f417af8 LICHHOCTHBIN
MOHATHUSA Y MHOXECTBO 3HaYEHUU acreKkT yueOHOTO
¢ynkuuu. CrocoOsbl 3HAHUS U
3a1aHus QyHKIMH. uHpOopMaluy,
I'padux GpyHKINH. o0ecreynBarh ero
MMOHUMAaHUE.

CBoiicTBa (DyHKIIUH, UX
0TOOpakeHue Ha

[TonepxuBars B



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

rpaduke JIETCKOM
KOJUICKTHBE
JIETIOBYIO,
JIPYKET00HYIO
atMocdepy
OyHKIUU. Urenue u nocrpoeHue bubnuorexa [JOK IIpuBnekars
Hucnossie rpapuKOB QyHKIHIA. https://m.edsoo.ru/7f417af8 BHMMaHHe
GbyHKIIII [Ipumepsnt oOyuaronmxcs K
rpaduKoBOYHKINH, oOcyxnaemMoi Ha
OTpaKAIOIINX ypoxe
peanbHbIE MPOLECCHI. uH(popmanuu,
OyHKIUY, aKTHBU3UPOBATH
OTIMCBHIBAOIITUE MTPSIMYIO MO03HABATEIHHYIO
1 00paTHYIO NI TeTbHOCTh
MIPOMOPIIMOHABHBIE oOyuaronuxcs.
3aBHCUMOCTH, UX ®opmupoBaTh
rpadukH. CIIOCOOHOCTB y
I'paduk yakumm y = 00yJaroIIMXCst
X2. 0CO3HaBaTh
OYHKIMU Yy = X2,y = CTPECCOBYIO
X3, y=Vx,y=|x|; CHUTYaLUIO,
rpaduuecKoe pereHue BOCIPUHUMATh
YPaBHEHUH U CUCTEM CTPECCOBYIO

ypaBHEHUH

CHUTYAIHIO KaK
BBI30B, TPEOYIOMIHIA
KOHTPMED,
KOPPEKTUPOBATH
NPUHIMAaEMbIe
pelIeHus 1
JIENCTBUS,
(bopMynupoBaTh U
OLICHUBATh PHCKU U
MOCJIE/ICTBUS,
¢dbopmupoBathb
OTIBIT.
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10

IToBTOpEeHue n
00o61ieHne

[ToBTOpEHNE OCHOBHBIX
HOHATHHA U METOJOB
KypcoB 7 u 8 KJIacCOB,
00001IeHNE 3HAHWH

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

AHanusupoBarb
peanbHOoe
COCTOSIHHUE JIeIT B
y4eOHOM KItacce.
3amumnarh
WHTEPECHI
oOy4Jarommxcs,
MIOMOTATh JIETSIM,
OKa3aBIINMCS B
KOH(IMKTHOM
CHTYallUH.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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TEMATHUYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KoauvecTBo yacoB JesiTeILHOCTH
DJIeKTPOHHbIE
e HaunmenoBanme OCHOBHOE (wnbpoBbIe) yUHTeJI-
n/n PAICIOB U TeM coJep:KaHue Bceero Koutpoabnerie | pakTuieckue o0pa3oBartejibHbIE NpeAMETIHIE ¢
NporpamMmal padoThI padoThI pecypest yueTom padoueii
NporpamMmbl
BOCIIUTAHUS
Uucna n ParmmmonansHbIe 9 1 bu6moreka [IOK CIT0COOCTBOBATH
BBIUHCIICHUSL. qucia, https://m.edso0.ru/7f419d08 | mposBiaeHUIO
JleiicTBUTENBHBIE HUppaLOHAJIbHBIE HHTEpeca K
qucia YHUCiIa, KOHEUHBIE 1 MPOILIIOMY 1
OECKOHEYHEIE HAaCTOSIIEMY
JECATUYHBIC IPOOH. poccuiickoin
MHokecTBO MaTeMaTHKH,
JIEHCTBUTEILHBIX [IEHHOCTHOMY
YHUCEIT, OTHOIIICHHUIO K
JIEHCTBUTEIILHBIC JIOCTHKEHUSM
YHUCIa Kak POCCUHCKHX
OCCKOHEYHBIC MAaTEeMaTHKOB U
JECSITUYHBIC IPOOH. poccuiickoin
B3anmuo MaTeMaTHYeCKOM
OJIHO3HAYHOE IITKOJIBI
COOTBETCTBUE MEXKY
MHOECTBOM
JIEUCTBUTEIbHBIX
YHCeNl U MHOKECTBOM
TOYEK KOOPJIMHATHOMN
npsimoii. CpaBHEHUE
JIEUCTBUTEIBbHBIX
qyucern,
apupMeTHIeCcKHe
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JEUCTBHS C
JIEACTBUTEIbHBIMU
YUCIIAMH.
[Ipubnmxénnoe
3HAQ4YCHHE BEIIMYHHBI,
TOYHOCTb
MPUOTMKEHHUS.
Oxpyrienue yuces.
[Ipukunaka u oneHka

pe3yNbTaToB
BBIYUCIICHU N
YpaBHeHuUd u JIuneitnoe 14 bubnuotexa [JOK WHUIMUPOBATH
HEPaBEHCTBA. ypaBHeHHE. Perenue https://m.edso0.ru/7f419d08 | oOyuaromuxcs K
YpaBHEeHUs C OTHOW | ypaBHEHUH, 00CYXICHHIO,
TepeMEeHHO N CBOJISTITUXCS K BBICKA3bIBAHUIO
JMHEHHBIM. CBOET0 MHEHHSI,
Ksanparnoe BBIPAOOTKE CBOETO U
ypaBHeHue. Perienue OTHOIIECHHUSI T10
YpaBHEHUH, MOBOJ1y OJTy4aeMO
CBOJSILIUXCA K Ha YpPOKE COI[MAIbHO
KBaJIPaTHBIM. 3HAYUMOM
buxBanpaTtHsie uHpopmManuu

ypaBHeHus. [Ipumepst
pelIeHns ypaBHEHUH
TpeTbei

U 4eTBEPTOM
cTeneHen
paznokeHuemM

Ha MHOKUTEIH.
Pemenune npo6Ho-
palMOHAIBHBIX
ypaBHeHUH. Pemenue
TEKCTOBBIX 3aJa4
anreOpandeckum
METOI0M
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YpaBHeHus u YpaBHeHUE ¢ 1ByMst 14 bubnuorexa [JOK Croco0CTBOBATH
HEpPaBCHCTBA. NEPEMEHHBIMH U €T0 https://m.edso0.ru/7f419d08 | popmupoBanutio
Cucremsl ypaBHeHuii | rpaduk. Cucrema HOBBIX 3HAHUH, B TOM
JIBYX JIMHEHWHBIX quCiIe
YpaBHEHUH C ABYMs bopMyIUpOBaTh
MIEPEeMECHHBIMU U €8 UJICH, TTOHSTHSI,
pemenue. Pemenue TUIOTE3bI 00
CHCTEM JBYX 00beKTax u
ypaBHEHUH, OJTHO W3 SIBJICHUSX, B TOM
KOTOPBIX JIMHENHOE, 4uCIe paHee
a Ipyroe — BTOPOi HEHU3BECTHBIX,
CTETEHH. OCO3HAaBaTh
I'paduueckas neUIITHI
WHTEPIIPETAITIS COOCTBEHHBIX 3HAHUH
CHUCTEMBbI YpaBHEHUI Y KOMITETEHTHOCTEH,
C IByMs IUTAHUPOBATh CBOE
MepEeMEHHBIMHU. pa3BUTHUE;
Pemrenne TekCTOBBIX
3a1a4
anreOpanvecKum
croco6om
YpaBHeHus u Yucnosbie 16 bubnuorexa [JOK yCTaHaBJIUBATh
HEPaBEHCTBA. HEPaBEHCTBA M UX https://m.edso0.ru/7f419d08 | noBepuTeabHBIC
HepasenctBa CBOICTBA. OTHOIICHUS MEXIY
Jluneiinbie YUUTENEM U
HEpaBEHCTBA C OJHOM oOyuarouumucs,
MIePEeMEHHON U UX CHOCOOCTBYIOIINX
pemenue. CucreMsl MO3UTUBHOMY
JTUHEHHBIX BOCITPUSTHIO
HEPaBEHCTB C OJHOMI YUaIIMMHUCS

IIEPEMEHHOM U UX
peuieHue.
KBanpartuslie
HEpPaBEHCTBA U UX
peuieHue.

TpeOoBaHU U
pockO yuuTess
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I'padpuueckas
MHTEepIpETaIHs
HEPaBEHCTB M CUCTEM
HEPaBEHCTB C IBYMS

TIePEeMECHHBIMU

OyHKIMN KBagparnunas 16 bubnuorexa [JOK IIOJICPKUBATH
Gbynknus, e€ rpaduk https://m.eds00.ru/7f419d08 | ciocoOHOCTH K
" AMOIMOHAITBHOMY U
coiicTBa. [lapabomna, ICTETUYECKOMY
KOOPIUHATHI BOCITPHUSITHIO
BEPIIMHBI TTapadoJIb, MaTeMaTHICCKHX
OCh CUMMETPHH 00BEKTOB, 3aJ1a4,
napabonsl. ['paduku perieHui,
bynkmii: y = KX, paccyxJIeHuH,
y=kx+b, y=k/xy YMEHHUE BUJICTh
=x2,y=x, y=1x, MaTeMaTHYeCKHe
y=|x| 3aKOHOMEPHOCTH B

HCKYCCTBE

Yucnossie [TonsaTue yncnoBoi 15 bubnuorexa [JOK HaIpaBJIsATh Ha

MMOCHENOBATENBHOCTH | OCIEIOBATEIBHOCTH. https://m.edso0.ru/7f419d08 | akTuBHOE y4acTHE B
3aganue peleHnn
MOCJIEI0BATELHOCTH MPAKTUYECKUX 33134
PexyppentHoit MaTeMaTU4YeCKOM
dbopmynoit u HAIPaBJIEHHOCTH,
(dhopmynoii n-ro OCO3HAHHEM
YJIeHa. BaYKHOCTHU
Apudmernueckas u MaTeMaTH4eCKOTro
reoMeTprIecKas oOpa3oBaHus HA
MIPOTPECCHUHU. MPOTSHKEHUH BCE

@opMyIbl N-TO 4JIeHa
apudmeTnueckoi u
reOMETPUYECKOMN
MPOrPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHue 4iIeHoB

KU3HU IS
YCIIELIHOU
npodeccruoHanbHON
JeSITeIIbHOCTH U
pa3BUTHEM
HE0OXO0TUMBIX
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apudmeTnuecKo u YMEHUH,
reOMETPUIECKOM OCO3HAHHBIM
MPOrpeccuii TOUKaMu BBEIOOPOM U
Ha KOOPAVHATHOU IIOCTPOCHUEM
IIOCKOCTH. VMHJMBHUyAIBHOU
JIunenHsbI 1 TPaeKTOpUU
SKCIIOHEHIMAIbHBIN o0Opa3oBaHUs U
poct. CloKHbIE YKU3HEHHBIX TUTAHOB C
TIPOIICHTHI YIETOM JIMIHBIX
HHTEPECOB U
0OLIECTBEHHBIX
noTpeGHOCTEN
7 [ToBTOpEHME, Yucna v BBIYKCICHUS 18 bubnuotexa [JOK MoOYXIaTh K
00001eHue, (3ammuch, https://m.edso0.ru/7f419d08 | roroBHOCTH
cCHCTEeMaTH3aIHs CpaBHEHHE, JICHCTBUS MIPUMCHSITh
3HaHUU C ACUCTBUTEIbHBIMU MaTeMaTHYECKUe
YHClIaMU, YHCIIOBas 3HAHUS B UHTEpECcax
npsiMasi; IPOLEHTHI, CBOETO 3710POBbS,
OTHOIICHHS, BEJICHUS 3JJ0POBOTO
MIPOIIOPIINH; oOpas3a XU3HU
OKpYTJICHHE, (3mopoBO€ UTaHUE,
MPUOIIMKEHHE, cOalaHCUPOBAHHBII
OIICHKA; pelIeHHE PEXUM 3aHITHH U
TEKCTOBBIX 3aj1a4 OTJIbIXa, peryyspHas
apupMETHUUECKUM dbuznveckas
criocobom) AKTUBHOCTB ),
c(OpMHUPOBAHHOCTHIO
HaBbIKa pedIiekcuu,
MPU3HAHUEM CBOETO
mpaBa Ha OMHOKY U
TaKOro ke MpaBa
JPYTOro 4ejoBeKa
OBIIEE KOJIMYECTBO YACOB I10 102
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PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«T'EOMETPUSA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAWMH U3 OCHOBHBIX pAa3[elOB IIKOJILHON MaTEeMaTHKH,
MMEIOIUNA CBOEW 11eJIblI0 00ECNEeYuTh W3YYeHUE CBOMCTB M pa3MepoB (QUIYp, HX
OTHOIIIEHUM ¥ B3aUMHOE PACIIOIOKEHHE, OMMUPACTCS HA JIOTUUECKYIO, TOKa3aTeIbHYIO
nuHu0. LIeHHOCTh N3yUYeHusi FEOMETPUU Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs
3aKJTI0YaeTCsl B TOM, 4YTO OOYYaIOIIMICS YYUTCS TMPOBOJUTH JIOKa3aTeJIbHBIC
paccyXJIeHusi, CTPOUTh JIOTMYECKUE YMO3AKIIOUEHMs, JIOKa3bIBaThb WCTHUHHBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUThH PACCYKICHHUS «OT
IPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpPATHBIC
YTBEPKIACHUS.

Bropoit 1eHHOCThIO M3YyYEHHUS TEOMETPUM SIBISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUM KaK MaTeMaTHYeCKHUX, TaK U MPAKTHYECKUX 3aj1ad,
BCTPEYAIOIIUXCS B peaibHOM ®KU3HU. OOyJaronuiics J0MKEH HAYYUThCS ONPE/ICIUTh
rEOMETPUUECKYIO0 (DUTYpPY, OMHCATh CJIOBAMHU JAHHBIM YEPTEX WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIBHOTO yYacTKa, PACCUMTATh HEOOXOIUMYIO JUIMHY OMTOBOJIOKOHHOTO
Ka0enst Wik TpedyeMble pa3Mephl rapaxa Jjisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpAasi, BBIYUCIUTENbHAS JIMHUS B HM3ydeHUU reomerpuu. [Ipm pemenun 3agad
IPAKTUYECKOTO XapakTepa 00y4yaroluics yYUTCS CTPOUTh MaTEMAaTHYECKHUE MOJIENU
peanbHbIX JKU3HEHHBIX CHUTyallMil, NPOBOJWUTH BBIYUCIECHUS W  OLICHUBATH
aJIeKBaTHOCTh MOJIYYEHHOT'O PE3yJIbTata.

Kpaiine BakHO MOMYEPKUBATH CBSI3M TEOMETPUH C JPYTUMH Yy4eOHBIMH
npeIMeTaMHi, MOTUBUPOBATh UCIOJIB30BATh OMPEEICHUS TEOMETPUIECKUX PUTYp U
MOHSITHI, IEMOHCTPUPOBATH MIPUMEHEHUE TTOJIYYCHHBIX YMEHHUIA B (DU3UKE U TEXHHKE.
Otu cBsi3u Hambojee Spko BUAHBI B Temax «Bekrtopb», «Tpuronomerpuueckue
COOTHOIIECHU», «Metoa koopauHa» u «Teopema [Tudaropay.

VYueOHubiii Kypc «l'eoMeTpus» BKJIIOYACT CIACAYIOIINE OCHOBHBIC pPa3Ieiibl
conmepxkanusi: «['eomerpuueckue Gurypel W HX CBoWcTBa», «lI3mepenue
F€OMETPUUECKUX BEINYUHY, «/eKapTOBbl KOOPJIMHATHI HA MJIOCKOCTHY, «BeKTOpbI»,
«/IBmwxenus mnockocTny, «IIpeodbpazoBanus mogo0us».

OO6miee 4YmMCIO YacoB, PEKOMEHIOBAHHBIX IS W3Yy4YCHHs Y4eOHOTO Kypca
«I"eomerpus», — 238 yacoB: B 7 kiracce — 68 yacoB (2 4aca B Helel0), B 8 Kiracce —
102 vaca (3 gaca B Hene0), B 9 kitacce — 68 gacoB (2 yaca B HEJICIIO).

COAEPKXAHUE OBYUYEHUA (7 KJIACC)

Hauanbabie nonsTus reomerpun. Touka, npsimMasi, OTPE30K, Jyd. YTOJ. Buusl
yriioB. BeprTukanbHble UM CMEXHbIE yrubl. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapannensHOCTh U NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBA oceBOM cumMmeTpuu. [Ipumepsi
CUMMETPHUHU B OKPYKAIOIIEM MUPE.
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OCHOBHBIE TIOCTPOEHHSI C TOMOIIBID LMPKYJId W JIMHEWKU. TpeyroiabHUK.
BricoTa, Mennana, OuccekTpuca, X CBOMCTBA.

PaBHOOEApEeHHBII W PaBHOCTOPOHHHWI  TpeyroinbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CBolicTBa U MpU3HAKK PaBHOOEIPEHHOrO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJUIEIbHbIX NpsMbIX. CyMMa yrjioB TPEyroJbHHKA.
Breminue yribl TpeyrojibHUKa.

[IpsMoyronbHbIld  TpeyroJbHUK. CBOWCTBO MEIHWAHBI MNPSIMOYTOJIBHOTO
TpEyrojibHUKa, IPOBEAEHHON K runoreHyse. IIpu3Haku paBeHCTBA NMPSIMOYTOJIBHBIX
TPEYTrONBbHUKOB. IIpsIMOYTrObHBIN TPEYroJIbHUK € YIJIoM B 30°.

HepaseHcTBa B reoMeTpum: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa o OousiplleM yrie U OOJbllIed CTOPOHE TPEYroJIbHUKA.
ITeprieHAUKYJISIp U HAKJIIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccekrpuca yriia U CEpeAUHHBIN
NEPIICHAUKYJIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XoOpJa HW JAuamMeTp, HuX CBoWcTBa. B3aumHoe
PAaCIIOJIOKEHHUE OKPYXKHOCTH U npsMou. KacarenpHass M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIHCAaHHasi B yroj. BmnucaHHas © ONUCaHHas OKPYKHOCTHU
TPEYrOJIbHUKA.

COJEPKAHUE OBYYEHUS (8 KJIACC)

YerbipéxyronpHuku. llapammenorpamm, ero mpu3HaKd U CBOMCTBA. YacTHbIE
Clly4aW TMapajuieJorpaMMoB (IIPSIMOYTOJIbHUK, pPOMO, KBaapaT), WX NpPHU3HAKU U
corictBa. Tpameumsi, paBHOOOKas Tpamerus, e€ CBOHCTBA U  IPHU3HAKH.
[IpssMmoyronpHast Tpaneuus.

Meton yaBoenuss meauansl. lleHTpanbHas cumMmerpusi. Teopema Daneca u
TEOpEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[Tonobue TpeyronpHUKOB, Ko3(pduimeHt mnomodus. IlpusHaku mnogoOus
TPEYroJbHUKOB. [I[pruMeHenne mogo0us Mpu pemeHny MPaKTUIeCKUX 3a1ad.

CaoiicTBa momanel reomerpudeckux ¢uryp. Dopmysibl IS TUIOIMIAA
TPEeYrojibHUKA, TapauiesorpamMma, pomba u Ttpamenuu. OTHOIICHHWE IUIOIIAIeH
MOo00HBIX GUTYP.

Brruncnenue mimomiaaed TPEYyroJbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYaTOW
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mpu pemeHun
MPAaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0O yrja HIpsSMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUUeCcKrue (PYHKIIMU YTIIOB
B 30°, 45° m 60°.

BrnimcanHnble ¥ LIEHTpaIbHBIE YTJIbI, YTOJI MEXAY KaCaTEIbHOW U XOPJAOH. YTJIbI
MEXIY XOpJAaMHU M CEKyIIUMHU. BrOucaHHbIE M ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
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B3aumHoe pacnonoxenue AByX OKpyxHocTed. Kacanue oxpyxkhHocteil. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

COJIEP’KAHUE OBYUEHMS (9 KJIACC)

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIAECTBO. DOpMysbl mpuBEaEHUS.

Pemenue tpeyrosibHUKOB. TeopeMa KOCHHYCOB U Te€OpeMa CUHYCOB. Pelienue
MPaKTUYECKUX 33]]a4 C UCTOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 MpoOU3BEAEHUN OTPE3KOB XOP/, TEOPEMBI O TPOU3BEAECHUN OTPEZKOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, nuHa  (MOAOyNlb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OlEpaluud HaJ BekTopamu. Pa3noxeHue BekTopa 10 JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

Koopnunate! BekTopa. CkansipHOe MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
HAXOXJACHUS JJIMH U yTJIOB.

JlekapTOBbI KOOPAMHATHI HA MIJIOCKOCTH. Y paBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpJIMHATaX, IEpPECEUECHHE OKPYKHOCTEW M MpsAMBIX. MeTox KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[MMHA okpykHOCTU. ['panycHas u paanaHHas
Mepa yIJia, BBIYMCIEHUE MJMH AYr OKpykHocred. [lnomans kpyra, cekropa,
CErMeHTa.

JIBUKEHUST TUIOCKOCTH M BHYTpPEHHHE CHMMETpUu GUryp (dJIeMEHTapHbIE
npeacrasienus). [lapamnensHeiii nepeHoc. IToBopoT.

INPEJMETHBIE PE3YJIBTATHI

[IpeaqmeTHBIe pe3yabTaThl OCBOSHHUS MPOrpaMMBl ydeOHOTo Kypca K KOHILY
oOydeHus B 7 Kjaacce:

PacnioznaBaTh n3y4eHHBIC TE€OMETPUUYECKUE PUTYPBI, ONPEETSATh UX B3AUMHOE
pPacToyiOKeHHE, M300pakaTh TE€OMETPUYECKHE (UTYPHI, BBITIONHITh YEPTEKH  I10
YCIOBHIO 3a7auu. M3mMepsATh JIMHENHBIE W YIJIOBBIC BEJIWYMHBL. Pemars 3amaun  Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

lenate rpyOyl0 OLEHKY JMHEWHBIX M YIJOBBIX BEJIWYMH MPEAMETOB B
peaNbHOW JKW3HH, Pa3MEPOB TMPHUPOMHBIX OOBEKTOB. Pazmmuarhe pasmepbl ITHX
O00BEKTOB IO MOPSJKY BEJIMYHUHBI.

CTpouTh 4ePTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TpU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, HCIOJIB30BaTh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPHU PEIICHUU 33/1a4.

[IpoBOINUTE JTIOTMYECKUE PACCYXKAECHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.
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ITonp30BaTbCsAd IIpU3HAKAMHU PABEHCTBA IMPSIMOYIOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEIMaHbI, MPOBEAEHHONW K TMIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYroJIbHUKA,
B PELIEHUU I'€OMETPUUECKUX 3a1ay.

Onpenensate NapajyieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyer
¢ HUMH cekymas. OnpenensiTs MapajyiedbHOCTh NPSAMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOi.

Pemate 3a7aun Ha KieTyaToil Oymare.

[IpoBOAUTH BHIYUCIIEHUS U HAXOAUTh YACIOBbIE U OYKBEHHBIE 3HAUEHUS YTJIOB
B I'€OMETPHUYECKUX 3a1a4yax C MCIIOJIb30BAHUEM CYMMBl YIJIOB TPEYI'OJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJiOB, OOpa30BaHHBIX TMpU MEPECEYeHUH JBYX
NapaJuIebHbIX NPSMBIX CEKylled. Pemars NpakTHYecKWe 3aJadyd HAa HAXOXKICHUE
YIJI0B.

Brnaners mnoHsATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMEThb OINPEAesaTh
OMCCEeKTpHUCY yIJia U CEPEeIUHHBIN MEePHEeHIUKYISIP K OTPE3KYy Kak IreOMETpUYECKUe
MecTa TOYEK.

@opMynUpPOBaTh ONPEACICHUSI OKPYKHOCTHM M Kpyra, XOpAbl M Juamerpa
OKPY’KHOCTH, IIOJIb30BaThCSI UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOWCTBA IIpU
peLIeHnH 3a]ay.

Bianerp moHsATMEM ONKUCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETH
HaxonuTh €€ 1eHTp. Ilonmp3oBaTbes (akTaMM O TOM, UYTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIHHHBIC
NEPIEHIUKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAOTCSA B OJJHON TOUKE.

Biamers moHsATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOU O
NEPIEHIUKYIIAPHOCTH KACATEIIbHOM U painyca, IPOBEAEHHOIO K TOYKE KaCaHU.

Ilonp30BaTbCsA NMPOCTEHIIMMHA I'€OMETPUYECKUMU HEPABEHCTBAMM, IIOHMMATh
UX TPAKTHYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE I'€OMETPUYECKUE IMOCTPOEHUS C IOMOIIBIO LIUPKYJIA U
JIMHEUKHU.

[IpeaqmeTHBIe pe3yabTaThl OCBOSHHUS MPOrpaMMBl ydeOHOTo Kypca K KOHILY
oOydeHus B 8 Kiacce:

PacnoznaBath OCHOBHBIE BHUIbl UYETBIPEXYIOJBHUKOB, HUX JJIEMEHTBHI,
MOJIb30BAThCS UX CBOMCTBAMU IMPU PEUICHUH T'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOWCTBA TOYKM TNE€pPECEYEHUsT MeAHaH TpPeyrojbHHKA (LEHTpa
Macc) B pEICHHUH 3a]a4.

BiianeTs noHsiTHEM CpEIHEN JTMHUM TPEYTOJIBHUKA U TPANelUu, IPUMEHATh UX
CBOMCTBA IIPU PELICHUU Te€OMETpUYECKUX 3a1a4. [lonb3oBaThcs Teopemoint Paneca u
TEOPEMOM O TMPONOPIMOHAIBHBIX OTPE3Kax, MNPUMEHATh WX ISl PEIICHUS
MPAKTUYECKUX 3a7a4.

[IpuMeHsTh NpU3HAKU OO0 TPEYTOJbHUKOB B PELICHUM T'€OMETPUUECKUX
3a7a4.

[Tons3oBaTthcst Teopemoin Iludaropa s pemieHUss TEOMETPUUECKUX U
MpaKTUYeCKuX 3aad. CTpPOUTh MAaTEMATUUYECKYI0 MOJAEIb B MPAKTUUYECKUX 3aJa4ax,
CaMOCTOSITEIBHO JI€NIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIHUE AJTUHBI.
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Bnagets TDOHATHSAMM CHHYCAa, KOCHHYCa W TaHI€HCa OCTpPOro yria
MPSIMOYT'OJIBHOTO TpeyroibHUKa. Il0ap30BaThbCsl ATUMU MOHATUSAMU JJI pPELUEHUs
MPaKTUYECKUX 3a/]a4.

Boruncnsars (paznuyHbIMU criocoO0amu) IUIOHIAAL TPEYroJibHUKAa W IUIOIIAIU
MHOTOYTOJIbHBIX (Uryp (MoJib3ysich, I HEOOXOIUMO, KAIbKYJIITOpoM). [IpumMeHsTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Bnagets NOHATHSAMU BIHMCAHHOTO M LIEHTPAJIbHOIO YIJIA, MCIOIb30BAThH
TEOPEMBbI O BIHMCAHHBIX yriaX, YIJaX MEXIy XOpAaMH (CEeKYIIMMH) U yrie MEexIy
KacaTeJIbHOM U XOPJIOH IIPU PELIEHUN I'€OMETPUUECKUX 3a1a4.

Bnagets moHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpyuMeHsATh NOJNyYeHHbIE 3HAHHUS Ha MPaKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENU JIJIS 3a/1a4 peanbHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BHIYMCICHUS C
OpUMEHEHHUEeM TOJ00US U TPUTOHOMETpUHM (MOJB3YACh, TJ€ HEo0X0auMO,
KaJIbKYJISITOPOM ).

[IpeameTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TpPUTrOHOMETpUYECKHE (YHKIUUA OCTPBIX YIJIOB, HAXOAWTh C HX
MOMOIIBI0 PA3JIMYHBIE JJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOMIBIO KAIBKYJIATOPA) AJIMHBI U
yIIbl ISl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThCcst (opMylnamMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXJCHHUS COOTHONICHUW MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMM.

Hcnonb3oBaTh TEOpEMbl CUHYCOB U KOCHHYCOB JJIsl HAXOXKJEHUS PAa3THUUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («pPEUIEHUE TPEYrOoJbHUKOBY), MPUMEHATh UX TpHU
pEIICHUH TeOMETPUUECKHUX 3a]1a4.

Brnagets nmonsTusMu peoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX YJIEMEHTOB
nonoOHeIx ¢uryp. Ilomp3oBaThest cBOMCTBAMU TOMOOWS TMPOU3ZBOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JUIMHBI W HAXOMUTh YIUIBI Yy MOAOOHBIX ¢uryp. I[IpumeHsars
CBOICTBA MO00US B MPAKTHUECKHUX 33/1auax. Y METh MPUBOIUTH MPUMEPHI MOAOOHBIX
buryp B OKpyXKaromiem Mupe.

[Tonp3oBaThCS TEOpEMamMu O MPOU3BEIACHUU OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBAApaTe KacaTeIbHOM.

[Tonp30oBaThCS BEKTOpaMH, TOHUMATh HMX TEOMETPHUUECKHN W (PU3NUECKUN
CMBICII, TPUMEHITh WX B PEHICHUH TE€OMETPUYECKUX © (PU3MYECKUX 3aaad.
[TpuMeHsATH CKaNIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHUSI IJTUH U YTJIOB.

[Tomp30BaTHCS METOOM KOOPJIWHAT HA IUIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
TCOMETPUIECCKUX U MPAKTHUECKUX 3a/1a4.

BrnageTs TOHSATHSIMU TPaBWIBHOTO MHOTOYTOJIHHUKA, IJIUHBI OKPY)KHOCTH,
JUTMHBI YT OKPY)XHOCTH W pPaJWaHHON MEphl YIJia, yMETh BBIYMCISTH ILIONIA]b
Kpyra u ero yacteil. [[puMeHsITh moTydeHHbIE YMEHHSI B IPAKTUICCKUX 3aa9ax.
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Haxoaute ocu (WM UEHTPbI) CUMMETPUM (UTYp, HPUMEHSTHh JIBUKEHUS
IJIOCKOCTHU B MPOCTEHUILUX CITydasiX.

[IpyMeHsATh NOJNyYEHHbIE 3HAHHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE
MOJIENIN JIJIS 33/1a4 peajbHOU JKU3HHU U MPOBOJUTH COOTBETCTBYIOLIME BHIYUCICHUS C
NPUMEHEHUEM TOJ00MSI M TPUTOHOMETPUYECKUX (PYHKIMH (MONB3ysCh, TIe
HEO0O0XO0UMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos JesATeJIbHOCTD
DJIeKTPOHHbIE
e HaumenoBanue (dbpoBbie) y4yuTess-
pPa3aejioB H TEM OcHoBHOE CoacpiKaHue KOHTpOJILHbIe HpaKaneCKne NpeaAMETHHUKA €
n/n Bcero o0pa3oBaTe/bHbIE o
NporpamMmsl padoThI padoTsl pecypesI yueTom padoueii
MPOrpaMMblI
BOCTIMTAHUS
1 [Ipocreitmme [Ipocreimme 14 1 bubnuoreka [IOK PopMHpOBATH y
reOMETPUYCCKHUEC reOMETPUYCCKUEC https://m.edsoo.ru/7f415e2e | yuamuxcs
¢burypsl u ux OOBEKTHI. IIPEACTABIICHUS O
CBOWCTBA. MHOroyroJibHHK, r€OMETPUHU Kak
N3mepenue noMaHasi. CMeXHbIE U 4acTu
reOMETPUYECKUX BEpPTUKAIbHBIE YIIIbI. oOuieyenoBeyecKoi
BEJIMYUH Pabota c mpocreimumu KYJIbTYPBI.
yepTexaMu. Mzmepenue Crpoutsb
JUHEHHBIX U YTIIOBBIX BOCITUTATEIbHYIO
BEJIMYMH, BBIYUCIICHUE JIESITENIbHOCTD C
OTPE3KOB U YIJIOB y4eToM
MHIUBUAYaAIbHBIX
0COOEHHOCTEMH
HETEN.
DopMUPOBATH
OTBETCTBEHHOE
OTHOIIICHHE K
MOJIYYEHHUIO HOBOU
nHpopMmaruu
2 TpeyronbHukH IlonsiTHE O PaBHBIX 22 2 bubnuoreka [IOK Pa3BuBats
TPEyroJibHUKaxX U https://m.edsoo.ru/7f415e2e | mo3HaBaTeIBHYIO
NepBUYHbBIE aKTHUBHOCTb,
IIPEJICTABIICHHS O PaBHBIX CaMOCTOSITENIBHOCTD,



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

¢urypax. Tpu npuznaka WHUIUATHBY,
paBeHCTBa TBOPUYECKUE
TPEYroJIbHUKOB. CIIOCOOHOCTH.
[Ipu3Haku paBeHCTBA [ToOyxnath
MPSIMOYT OJIHBIX oOydJaronuxcs
TPEYroJIHLHUKOB. coOmo1aTh Ha
CBoicTBO MeTMaHbI YPOKE TIPHHIIHITHI
MPSIMOYT OJIbHOTO yueOHOM
TPEYroJbHUKA, JUCITUTUTAHBI |
MIPOBEAECHHON K caMOOpraHu3aluu.
TUIIOTEHY3E. Pas3BuBats y
PaBHOGeipeHHbIE 1 oOyuaronuxcs
PaBHOCTOPOHHUE MIPOCTPAHCTBEHHOTO
TPEYTrOJIbHUKH. BOOOpakeHus U
[Ipu3Haku u cBolicTBa JIOTUYECKOTO
paBHOOEIPEHHOTO MBITIUICHHSI TTyTEM
TPEeYroJbHUKA. CUCTEMAaTUYECKOTO
HepaBencrta B M3YYEHHUS CBOMCTB
FEOMETPHH. reOMETPUUECKUX
[IpsimoyronbHbIH ¢buryp Ha
TPEYTrOJbHUK C YIJIOM B IJIOCKOCTH.
30°
[TapannensHbie [TapannensHble NpsMBbIE, 14 bubnuoreka [JOK dopmuUpoBaTh
npsiMbie, CyMMa ux cBoiictBa. Hakpecr https://m.edsoo.ru/7f415e2e | maremaTHuECKHii
yTJIOB Jexaniue, CTHJIb MBIIIJICHHUS,
TpPEYroJbHUKa COOTBETCTBEHHBIE U BKJIIOUAIOIIETO B

OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE MPH
HepeceUCHUH
napauIeTbHBIX MPSIMBIX
cekymeit). [Ipu3nax
NapauIeTbHOCTH MPSIMBIX
4yepe3 paBeHCTBO
PacCTOSIHUI OT TOUEK

ceOst THAYKITUIO 1
JETYKIINIO,
0000111eHHE U
KOHKPETHU3AIINIO,
aHaJn3 U CUHTES,
KJIacCU(UKAIUIO U
CHUCTEMaTHU3aIUIo,
a0cTparupoBaHue



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

OJHOM MPSIMOM 10
BTOpOil npsimoil. Cymma
YIJI0B TPEYrOJIbHUKA.
Buemnue yribl

AHaJIOT'UIO.

TPEYrOJIbHUKA
OKpYXHOCTD H OKpyXHOCTB, XOpJia U 14 bubnuotexa [JOK [ToGyxnaTh
KPYT. JIMaMeTp UX CBOMCTBA. https://m.edsoo.ru/7f415e2e | ygammuxcs K
I'eomerprueckue KacarenpHas BBICKA3bIBAHUIO
MMOCTPOCHUS OKPYKHOCTH. COOCTBEHHOTO

OKpyXHOCTH, BIUCAHHAS MHEHMUS.

B yroda. ITonstue o I'MT, dopmMupoBaTh

MPUMEHEHHE B 33/1a4ax. YMEHHE

buccekrpuca u KOHTPOJIMPOBATH

CEepEINHHBIN MPOLECC CBOEH

MEePIEHANKYISP Kak MaTeMaTHYECKOM

reoOMEeTpUUYECKUEe MecTa JIeSITEIILHOCTH

Touek. OKpyKHOCTb,

OIMMCAHHAsI OKOJIO

TPEYroJbHUKA.

OKpY>XHOCTb, BIIMICAaHHASI

B TPEYTOJIbHUK.

[Ipocreitmue 3anaun Ha

MOCTPOCHHUE
IToBTOpEHME, IToBTOpEHME 1 4 bu6mmoreka [JOK d®opMUpPOBaATH
0000111IeHNE 0000IIEHUE OCHOBHBIX https://m.edsoo.ru/7f415e2e | puBbIUKY K
3HaHUHU MOHSATHH 1 METOJOB CaMOITPOBEPKE,

Kypca 7 Kkiacca IMOJYHMHSATH CBOU

JIENCTBUS
MOCTaBJICHHOM

3ajjaue, TOBOJUTh
HayvaTyro paboTy 10
KOHIIA.
®opmMupoBaTh
yMeHUs paboTaTh B



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

KOJIJICKTHUBE U
HaxXoauThb
COTJIACOBAHHBIE
peLIeHHUs, a TAaKKe
IIPEICTABIIATE
pe3yabTaT CBOEH
NEeSATEIIbHOCTH.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuectBo yacos JesATeJIbHOCTD
DJIeKTPOHHbIE
HaumenoBanue y4yuTess-
Ne (uu¢posbie)
pPa3aejioB H TEM OcHoBHOE CoacpiKaHue KOHTpOJILHbIe HpaKanecxne NpeaAMETHHUKA C
n/n Bcero o0pa3oBaTe/bHbIE o
NMPOrpamMmmbl padoTsI padoThbI CCVDCE yueTom padoueii
pecyp NPOrpamMMmbl
BOCIIUTAHUS
1 UYersipéxyronpaukn | [lapamienorpamm, ero 19 2 bubnuoreka [JOK [IpuBnekars
MIPU3HAKH U CBOWCTBA. https://m.edsoo0.ru/7f417e18 | BHumManue
YactHble ciyyan oOyuaronuxcs K
apajuIeIOTpaMMOB LIEHHOCTHOMY
(IpsAMOYTOJIBHUIK, aCIIEeKTy

poMO, KBaspar), ux
MPU3HAKU U CBOMCTBA.
Tpanenus.
PaBnoGOoxas u
MPSMOYTOJIbHAsS
Tparneuu.

Meron yaBoeHus
MEJIUaHEbl.
IlenTpansHas
CUMMETpUs

M3y4aeMbIX Ha
YPOKE SIBJICHUM,
MOHSATUH, TPUEMOB.
[ToGyxnaTh
00yJaroIIMXCst
coOroIaTh Ha
YpOKE MPUHIIMIIBI
yueOHOM
JTUCIHUIUIMHBI 1
caMOOpTraHU3aI1H.
I'oToBUTH K
JEUCTBUSIM B
YCIIOBUSIX
HEOIPEIEIEHHOCTH,
ITOBBIIICHUIO
YPOBHs CBOEH
KOMIIETCHTHOCTH
yepe3



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

MPAKTUYECKYIO
JIeATeIIbHOCTD, B
TOM YHUCJIC YMEHUE
VUUTBCS Y IPYTHX
JIOCH,
npuooperaTh B
COBMECTHOM
JIeITeIIbHOCTH
HOBEIC 3HAHUS,
HAaBBLIKH H
KOMIICTECHIIUN U3
OTIBITA JPYTHX .
Pa3BuBath
CITOCOOHOCTH K
AMOIMOHAITBHOMY U
ACTETUICCKOMY
BOCIIPHUSTHIO
MaTeMaTHYECKUX
00BEKTOB, 3a1a4,
pelLICHHU,
paccyxJIeHUM,
YMEHUIO BUJICTh
MaTeMaTHYCCKHE
3aKOHOMEPHOCTH B
UCKYCCTBE

Teopema daneca u
Teopema o
MPONOPIUOHATBHBIX
OTpE3Kax,
MoA0OHbBIE
TPEYrOJIbHUKH

Teopema daineca u
TeopeMa

0 IPONOPLHUOHAIBHBIX
OTpE3Kax.

Cpennsist nuHus
TPEYrOJIbHUKA.
Tpaneuus, e€ cpeanss
JIMHUSL.
[IponopuroHabHbIE

22

bubnuoreka [JOK

https://m.edsoo.ru/7f417¢18

[IpuBnexkars
BHHUMaHHUE
oOyuaronmxcs K
LIEHHOCTHOMY
acIeKkTy
M3y4aeMbIX Ha
YpOKE SIBJICHHUS,
OpraHu3aIus ux
paboThI C



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

OTPE3KH.
LenTp macc

B TPEYTOJIbHUKE.
[MomoOHbIe
TPEYroJibHUKH. Tpu
MpU3HaKa 1o100us
TPEYTrOJIbHUKOB.
[IpumeHeHne
noxoous

IIpH pelIeHUH
MPaKTUYECKUX 3a7a4

COI[MAIBHO
3HAYUMOU
uHpopManueH,
ITOJIY4EHHOM Ha
YpOKe, -
WHUIIMUPOBAHNE
JIUCKYCCHUH,
BBIPOKEHUS
MHEHUS
00yJaromuXCcs U
pazBuTHE
OTHOIIEHHU.
OpueHtupoBars B
JIeATeTLbHOCTH Ha
COBPEMEHHYIO
CUCTEMY Hay4YHBIX
MIPEACTABICHUI 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHUS YEIIOBEKA,
MPUPOJIBI U
oO11ecTBa,
MOHUMAaHHEM
MaTeMaTH4eCKOU
HAyKH Kak cepbl
4eJI0BEeUYECKOM
JIESITEIbHOCTH,
3TanoB €€ pa3BUTHUS
Y 3HAYUMOCTH JJIs1
pa3BUTHUSA
[IUBUITU3AIINHY,
OBJIQJICHUEM
SI3BIKOM
MaTEeMaTHKU U




MaTeMaTHYECKOU
KYJIbTYpOH Kak

CpeACTBOM
MO3HAHUS MDA,
OBJIAJICHUEM
MPOCTEUILINMHU
HaBBIKaMU
HCCIIEN0BATEIBCKON
JIESITEIIBHOCTH
[Tnomanp. CBoiicTBa TUTONIAICH 22 bubnmoreka [JOK Haxouth
Haxoxenne TCOMETPHYCCKUX https://m.edsoo.ru/7f417el18 | meHHOCTHBIH
rionaaen ¢buryp. acrexkT yueOHOTo
TPEYroJLHUKOB U DopmyItsl 3HAHHS U
MHOTOYTOJIHBIX JUTS TIIOIIAAN uH(popmanuy,
¢duryp. [Tnomamn TPEYroJIbHUKA, obecrieunBaTh €ro
Mo 00HBIX puryp napajieJiorpamma, MMOHUMAaHUE.
Tparneuuu. WNuunuuposath
Boruncnenue oOyuaronxcs K
TJIOLIAICH CIIOMKHBIX 00CyXKIeHHIO,
¢buryp. [lnomanu duryp BBICKa3bIBAHUIO
Ha KJIeTyaToil Oymare. CBOEr0 MHEHMSI,
[Tnomaau mogoOHbIX BBIPAOOTKE CBOETO
¢buryp. OTHOIICHHUS T10
3agaun MIOBOAY
C MPaKTUYECKUM MoJIy4aeMoil Ha
CoJIep>KaHuEeM. YpOKe COIHAIbHO
Pemenue 3anau 3HAYUMOU
C TIOMOIIIbIO METOa uH(MOpPMALIHH.
BCIIOMOTATENIBHO M
TJIOIIAAN
Teopema [Tudaropa | Teopema [Mudaropa, u 10 bubnmoreka [JOK [ToOyxnmath Ha

1 HaydaJia
TPUTOHOMCTPUHN

€€ IpUMEHEHUE.
Onpenenenue

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

AKTUBHOC Y4aCTUC
B PCIICHUHU
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TPUTOHOMETPUIECKUX
GbyHKIUH 0CTPOTO
yria mpsMOyTroJIbHOTO
TpEeYrojabHUKa,
TPUTOHOMETPUYECKHUE
COOTHOIIICHUS

B IIPSAMOYT'OJIHOM
TPEYroJbHUKE.
OcHoOBHOE
TPUTOHOMETPHUECKOE
TOKIECTBO

MPaKTUYECKUX
3aj1a4
MaTeMaTHYECKON
HaIpaBJIEHHOCTH,
OCO3HaHUEM
BKHOCTHU
MaTeMaTH4eCKOTO
oOpa3zoBaHus Ha
MPOTSHKEHUU BCEH
KU3ZHU IS
YCIETHOM
npodecCuoHATBHOM
JIeATeTLHOCTH U
pa3BUTHEM
HE00XOINMBIX
YMEHUH,
OCO3HaHHBIM
BBIOOPOM U
MIOCTPOECHUEM
VHIUBUTyJIbHOU
TPaeKTOPUHU
o0OpaszoBaHus U
KU3HEHHBIX TUIAHOB
C Y4€TOM JIMYHBIX
HUHTEPECOB U

0011eCTBEHHBIX

noTpebHoCTEel
VYriel B Bnncannsie u 17 bubnuoreka [IOK OpueHTHpOBaThH
OKPYXXHOCTH. LEHTPAJIbHBIC YIIIbI, https://m.edsoo0.ru/7f417e18 | obOyvaroruxcs Ha
Briucannbie u YTOJl MEXKIY pUMEHEHHE
OTIMCaHHbIE KacaTeJIbHOU U MaTeMAaTUYECKUX
YEThIPEXYTOJbHUKH. | XOPJIOH. 3HaHU# IS

KacarenpHrblie
OKPYXHOCTH.

Yrael Mexay
XOpJlaMH U

pelieHus 3a/1a4 B
o0iactu



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

Kacanue CEKYIIUMHU. COXPaHHOCTH

OKPYXHOCTEHN Bnucannsie u OKpYXKarolen
OTIMCAaHHbIE Cpenbl,
YETBIPEXYTOJIbHUKH, IUTAaHUPOBAHUS
WX TPU3HAKH U MIOCTYIIKOB U
CBOMCTBA. OLIEHKHU UX
[Ipumenenue 3Tux BO3MOJKHBIX
CBOIICTB MOCIIEICTBUM JIITS
IIpU PELICHUH OKpYXKarolen
reOMETPUUECKUX Cpelibl, 0CO3HAHUEM
3azad. rJ1006aJIBbHOTO
B3anmuoe Xapakrepa
PacroJio’KeHUEe IByX AKOJIOTHUECKUX
OKpYKHOCTEH, 0011ne npoOseM u myTeit
KacaTelbHbIE. WX pelIeHus
Kacanue
OKpPY>KHOCTEH

[ToBTOpEHME, [ToBTOpEHME 12 bubnuorexa [JOK dopmMupoBaTh y

000011eHNE 3HAHUI

OCHOBHBIX ITOHATUH H
METOJIOB KypCcOB 7 1 8
KJ1accoB, 000011eHIE

3HAHHI

https://m.edsoo.ru/7f417¢18

00yJaroIIMXCst
HaBBIKH
pednexcun,
NPHU3HAHUEM
CBOETO IpaBa Ha
OLIMOKY U TaKOTO
e Ipasa JAPyroro
YeJI0BeKa.
AHanu3upoBaTh
peanbHOE
COCTOSIHUE JIeJT B
y4eOHOM KIiacce.
3amuimarh
HUHTEPECHI
oOyuaromnmxcs,
MOMOTaTh JIETSIM,



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

OKAa3aBIIUMCS B
KOH(IJINKTHOU
CHUTYalLlUH.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KoaunuectBo yacos JesATeJIbHOCTD
DJIeKTPOHHbIE
e HaumenoBanue OCHOBHOE (wnbpoBbIe) yUHTeJIs-
/x| PA3EIIOB U TeM conepanme Beero Kontpoabubie | I[IpakTnueckue 06pazoBaTEIbHBIE npe1MeTHHKa
NporpamMmal paﬁoTH paﬁo'n,[ pecype yuyeToM paﬁoqen
NMPOrpamMmblI
BOCIUTAHUS
1 Tpuronomerpus. | Onpenenenue 16 1 bubnuoreka [IOK MTOJ/IEPKUBATH
Teopemsr TPUTOHOMETPHUYECKHX https://m.edsoo.ru/7f41al2c | cmocoGHOCTH K
KOCHHYCOB U dbynakuumii yrios ot 0 SMOIHOHAIBHOMY U
CHUHYCOB. 1o 180 rpamycos. ACTETUYECKOMY
Pemenue DopMmyJIbl BOCHPUATHIO
TPEYroJbHUKOB MIPUBEACHHUS. MaTeMaTHYEeCKUX
Teopema KOCHHYCOB, 00BEKTOB, 3374,
TeopeMa CHHYCOB. pElIeHUH,
Pemenue paccyxJIeHUM,
TPEYTrOJIbHUKOB. yMEHHE BUJETh
[IpakTueckoe MaTeMaTH4eCcKue
MIPUMEHEHHE 3aKOHOMEPHOCTH B
JTOKa3aHHBIX TEOPEM HCKYCCTBE
2 [IpeoOpazoBanue | [loustue o 10 1 bubnuoreka [JOK CHocoOCTBOBATH
0100Ms. peoOpa3oBaHUU https://m.edsoo.ru/7f41a12c | nposBICHHIO
Metpuueckue noaoous. UHTEpeca K
COOTHOIIEHUS B CoOTBETCTBEHHBIE MPOILIOMY U
OKPYXHOCTH AIIEMEHTHI TOJ00HBIX HAaCTOSIIEMY
¢uryp. Teopema o poccuiickon
IIPOU3BEACHUN MaTeMaTHKH,
OTPE3KOB XOpJ, LIEHHOCTHOMY
TEOpEMa O OTHOIIEHHUIO K
IIPOU3BEACHUN JIOCTHXKEHUSIM



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

OTPE3KOB CEKYIIHX,
TeopeMa O KBajpare

POCCHICKHX
MaTEMaTHUKOB U

KacaTeJIbHOM. poccuiickon
[IpumeHeHue B MaTeMaTHYECKOU
perieHuun IITKOJIBI
FEOMETPUUECKHUX
3a1a4

Bekrtopsr Omnpenenenue 12 bubnuotexa [JOK WHUIMAPOBATH
BEKTOPOB, CJI0KECHUE https://m.edsoo.ru/7f41al2c & oOyuaromuxcs K
Y BBIYUTAHUE 00CYXICHHIO,
BEKTOPOB, BBICKA3bIBAHUIO
YMHOXEHHUE BEKTOpa CBOETrO MHEHHS,
Ha YHUCJIO. BBIPAOOTKE CBOETO U
DuU3NYECKUH U OTHOIIECHUS 1O
reOMETPUYECKUI MOBOJ1y OJTy4aeMOo
CMBICJI BEKTOPOB. Ha ypOK€ COLMAJIbHO
Paznoxenue BekTopa 3HAYUMOU
10 ABYM nHpopmaruu
HEKOJIJIMHEAPHBIM
BEKTOPAM.
Koopnunatsl
BekTopa. CKalsipHOE
MIPOU3BE/ICHUE
BEKTOPOB, €r0
MIPUMEHEHHE
JUTSL HAXOXKICHUS
JUIVH U YTJIOB.
Pemenue 3anau c
MIOMOIIIBIO BEKTOPOB.
IIpumeHeHue
BEKTOPOB ISl
peuieHus 3aaa4
¢bu3ukn

JlekapToBbI JekapToBel 9 bu6mmoreka [JOK IO IEP)KUBATH



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

KOOpAWHATLI HA

KOOpAHWHATBI TOUCK

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

CHOCOOHOCTH K

TIJIOCKOCTH Ha IJIOCKOCTH. SMOIMOHAIBHOMY U
YpaBHEHUE NPSIMOIA. 3CTETUYECKOMY
YpaBHeHHE BOCIIPUSATHIO
OKPYXHOCTH. MaTeMaTHYeCKUX
Koopaunats! Touex 00BEKTOB, 3aJ1a4,
IIepECEUCHU penieHui,
OKPYXHOCTHU U pacCyKJIeHHH,
npssMoi. Meron YMEHUE BUNIETh
KOOPAMHAT MPHU MaTeMaTH4eCKue
perieHuun 3aKOHOMEPHOCTH B
TEOMETPHUUECKHIX HCKYCCTBE
3a/1a4, TPaKTUYECKUX
3a/a4
[IpaBunbHbIE [IpaBunbHbIE bubnuorexa [JOK YCTaHABJIMBATh
MHOTOYTOJIbHUKH. | MHOTOYTOJIbHHUKH. https://m.edsoo.ru/7f41al2c | noBepuTebHbIE
Jnuna Yucno mu. {nuna OTHOIIIEHUS MEXIY
OKPYXHOCTH U OKPYXHOCTH, TyTH YUHUTEIIEM U
IJIOIIAJIb Kpyra. | OKPYKHOCTH. oOyuarouumucs,
Brruucnenue Pannannas mepa CHOCOOCTBYIOUINX
IJIo1maen yriaa. [1nomane MTO3UTUBHOMY
Kpyra, BOCIIPUSTHIO
CEKTOpa, CEerMEHTa YYaIUMHUCS
TpeOOBaHUH U
POCHO yUHuTems
JIBukeHust ITonsarue o bubmuoreka [JOK OpHUEHTalKEeH B
IUIOCKOCTH IBUKEHUN https://m.edsoo.ru/7f41al2c | nesarenbHOCTH HA
MJIOCKOCTH. COBPEMEHHYIO
[TapamiensHbIi CHUCTEMY HAy4YHBIX

IIEPEHOC, TIOBOPOT.
IIpumeHenue npu
pelieHuu 3anaqy

MpeJICTaBIeHUI 00
OCHOBHEIX
3aKOHOMEPHOCTSAX
pPa3BUTHS YEIIOBEKA,
MPUPOJIBI U



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

o01ecTBa,
IMOHUMAaHHEM
MaTeMaTHUEeCKOM
HayKH Kak cepbl
YeJIOBEUYCCKOM

eI TeILHOCTH,
JTaIoB €€ pa3sBUTHUA U
3HAYUMOCTH JIJIS
pa3BUTHS
[IUBUIIN3AIHH,
OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH 1
MaTeMaTHIeCKOM
KYJIbTYypOH KaK
CpPEACTBOM IMMO3HAHUS
MHPA, OBJIAJICHUEM

MPOCTEUILINMHU
HaBbIKaMU
UCCIIEIOBATENIbCKON
JIESITEIIbBHOCTU
[ToBTOpEHME, [ToBTOpEeHUE bubnuorexa [JOK o0y 1aTh K
0000611eHKE, OCHOBHBIX ITOHATUH U https://m.edsoo.ru/7f41al2c | roroBHOCTH
cUCTeMaTu3alus | MeToJ0B KypcoB 7—9 MPUMEHSITh
3HAaHUU KJIaccoB, 000011IeHne MaTeMaTH4eCKue

U CUCTEMAaTHU3aLMs
3HaHuil. [Ipocreitmme
TFEOMETPUYECKUE
¢burypsl u ux
CBOMCTBA.
N3mepenune
FeOMETPUUECKHUX
BEJINYMH.
TpeyroJbHUKH.
[TapajutenbHbIe U

3HaHUS B HHTEpEcax
CBOETO 3JI0POBB,
BEJICHUS 3JI0POBOTO
oOpasa XU3HU
(3mopoBoe mUTaHue,
cOalaHCUPOBaHHBIH
pPEeXKUM 3aHATUN U
OTIbIXA, PEryJIspHas
buznueckas
aAKTUBHOCTb),



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

MepHEHIUKYIISIPHbIC
MpsIMBIE.
OKpYyXHOCTb U KpYT.
I'eomerpuueckue
MOCTPOEHUS. YTJIbI

B OKPY>KHOCTH.
Bnucannsie u
OTIMCaHHBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPYXHOCTb.
YUeThIpEXYroJIbHUKHY.
Bnucannsie u
OIIMCaHHbIE
YETBIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayana
TPUTOHOMETPHH.
Pemtenue oOmux
TPEYroJIbHUKOB.
[IpaBunbHbIC
MHOT'OYTOJIbHUKHU.
[IpeoOpazoBanus
IJIOCKOCTH.
JBwxenus. [lomooue.
Cummerpust.
[Lnomae.
Brruncnenue
maomazaeit. Ilnomamu
1o1I00HBIX uryp.
JlexkapToBbI
KOOpAMHATHI Ha
MJIOCKOCTH.

c(hOpMUPOBAHHOCTHIO
HaBbIKa pediiekcuu,
MIPU3HAHUEM CBOETO
IIpaBa Ha OIIHUOKY U
TAKOTO Ke IpaBa
JPYroro 4yejioBeka




Bexkrops! Ha
IIJIOCKOCTH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTH, KaK C TOYKU 3PCHUS MPAKTHUYECKUX MPUIOKEHUH, TaK U
UX poiau B 0Opa3oBaHUHM, HEOOXOAMMOM KaKIOMY uejoBeKy. Bospactaer wucio
npodeccuii, MpU OBIAJACHUU KOTOPBHIMHU TpeOyeTcsi Xopolias 0a3oBasi MOATOTOBKA B
00J1aCTH BEPOSATHOCTH W CTATHUCTHKH, TaKas TOJTOTOBKA Ba)KHA JIJIS MPOIOJDKEHUS
o0pa3oBaHus U JUIsl YCIIEUTHOM MPO(PECcCuOHAIBHON Kapbephl.

Kaxxp1ii 4etoBeK MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIONTUXCS Y
HETO JaHHBIX. A JUIsi 00OCHOBAHHOTO NMPHUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTaTKa
WM U30bITKa WH(OpPMAIMK HEOOXOJMMO B TOM YHCJE XOpPOIIO CHOpMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMenHo mosToMy OCTpO BCTajga HEOOXOAUMOCTh CPOpPMUPOBATH Y
oOyyJaromuxcs (yHKIIMOHAIBHYIO TPaMOTHOCTh, BKITIOYAIOIIYIO B ce0sl B KauecTBE
HEOTHEMJIEMOM  COCTABIIAIOIICH  yYMEHHE  BOCHPHHMMATh W KPUTHYCCKHU
aHANMM3UPOBATh MHGOPMAIIHMIO, MPEACTABICHHYIO B Pa3iIMYHbIX (OopMax, MOHUMATh
BEPOATHOCTHBIM XapakTep MHOTHX peajbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH,
IPOU3BOJIUTh MPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU MpHUHIMIIAMU cOOpa, aHalu3a U
NpEJICTaBIIEHUs] JTAHHBIX W3 pa3NUYHBIX cep >XKMU3HM OOILIECTBA U TOCYyIapcTBa
npuoOiaer oO0ydJaroIuxcsi K OOIIeCTBEHHBIM UHTepecaM. F3ydyeHue OCHOB
KOMOMHATOPUKH pPAa3BUBACT HABBIKM OpTraHM3allMu Iepebopa W mojcuéra Yucia
BapHAHTOB, B TOM YHWCJE B MPUKIAIHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét maTeMaTudeckuit GpyHmaMeHT sl GOPMUPOBAHUS KOMIICTCHIIMI B
obnmactu wHPOpPMATUKH U IU(PPOBBIX TexHOJOTHH. [IpH HM3ydYeHWHM CTAaTUCTUKU WU
BEPOSITHOCTU 00O0TAIIAIOTCs MPEACTaBICHUS 00yJarOIMMXCs O COBPEMEHHOM KapTHUHE
MHpa ¥ METOJIaX €ro UcCiaea0BaHus, GOPMHUPYETCS TOHUMAHUE POJTH CTATHCTHKU KaK
MCTOYHHUKA COIHMAIBHO 3HAYMMOW WHGOPMAIMM ¥  3aKIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMY C JAaHHBIMHU LIETSIMUA B CTPYKTYpE MPOTPaMMbl y4eOHOTO Kypca
«BeposATHOCT, W CTaTUCTHKa» OCHOBHOTO 00mIero oOpa3oBaHUS BBIIEICHBI
CIIeNyIONINE CcoAepKaTenbHO-MeToauueckue iuann: «lIpencraBneHne maHHBIX U
ommcareNnbHas CTAaTUCTHKa», «BeposTHOCTEY, «ONeMEHTB KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxxanne nuann «lIpencraBieHne MaHHBIX W OMUCATENbHAS] CTATUCTUKA»
CIIYXKUT OCHOBOH Ji1s1 (HOPMUPOBAHUS HABBIKOB paOOThl ¢ MHPOPMAIIUEN: OT YTECHUS U
WHTEpIpeTanui WHPOpMAIUK, TPEACTABICHHONW B TaOMWIaX, Ha auarpaMmax M
rpadukax, m0 cOopa, TPEACTABICHUS W aHAIW3a JaHHBIX C WCIOJIb30BAHUEM
CTAaTHCTHYECKNX XapaKTEPHUCTHK CPEIHUX M paccenBanws. Pabortas ¢ JaHHBIMH,
oOydJarommecs: yd4aTrcsi CUMTHIBATh W WHTEPIPETHPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHPOBAaTh W KPUTHKOBATh MPOCTCUININE THUIOTE3bl, Pa3MBIIUIATh HaJl
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(akTOopamMu, BbI3BIBAIOIIMMH H3MEHYMBOCTh, M OLIEHMBATh MX BIUSHUE Ha
paccMaTpUBaEMbIE BETUYMHBI U IPOLIECCHI.

NHTYUTUBHOE NPEACTAaBICHUE O CIy4alHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHICHUMN CTAHOBUTCA MOTUBUPYIOLIEH OCHOBOU I U3YUYCHUA
TEOPUU BEPOSATHOCTEN. bONbIIOE 3HAYEHHME HMEIOT NPAKTUYECKUE 3alaHus, B
YaCTHOCTH OTBITHI C KJIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTue BEpOSTHOCTH BBOAMTCS Kak Mepa MpaBAONOA0O0Us CIy4ailHOTO
coObrtuss. Ilpu wu3ydyeHun yuyeOHOro Kypca oOydalolHMecss 3HAKOMSTCS C
MIPOCTEMIIMMHU METOJIaMHU BBIYHMCIIEHUSI BEPOSITHOCTEN B CIyYallHBIX 3KCIEPUMEHTAX
C PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOLIMMU CTaBUTh U peliaTh Oosiee ClokHbIe 3a1aun. B yueOHbIi Kypc BXOIAT
HayalbHbIE MPEACTABICHUS O CIy4YalHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYaloOIIUXCS C
MHOXECTBAMH W OCHOBHBIMHM ONEpAlMSIMU HaJl MHOXXECTBAMH, PACCMATPUBAIOTCS
OpuUMepbl MPUMEHEHUS A PELIEHUs 3ajlad, a TaKKE HCIOJIb30BaHUS B JIPYTHX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IPeIMETaXx.

B 7-9 kmaccax uzydaercs ydeOHBIM Kypc «BeposSTHOCT, M CTaTUCTHKa», B
KOTOPBIA BXOJAT pasneibl: «l[IpeacTaBieHne NaHHBIX U ONUCATEIbHAsI CTATUCTUKAY,
«BeposTHOCTEY, «NeMEeHThl KOMOMHATOPUKNY, «BBeneHune B Teoputo rpadoBy.

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX JUISI M3Yy4eHHs Y4eOHOro Kypca
«BeposiTHOCTB M cTatuctuka» — 119 yacos:

B 7 xnacce — 34 gaca (1 gac B Hefenio),

B 8 kitacce — 34 vaca (1 gac B Heneno),

B 9 xnacce — 34 Jaca (1 gac B Heemo).

B oxHoM u3 9X Ki1accoB BBOAMTCA NMpEeANpOPUIbHOE O0yUeHUE U Ha U3yUeHUE
Kypca «BeposTHOCTh U cTaTucTUKa» oTBoAUTCs S1 yac (1,5 yaca B Heeno)

COIEPKXAHUE OBYUYEHUA (7 KJIACC)

[IpencraBnenne MaHHBIX B BUJE TAOJUI], AUarpamm, rpaduKoB. 3arOJHEHHUE
Ta0JINII, YTEHUE U TTOCTPOCHUE AUArpaMM (CTOJIOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TporieccoB. V3Bneuenne nHpopmanum U3 quarpamMm u
Ta0JIU1, UCIIOJIH30BAHUE U UHTEPIPETAIUS TaHHbBIX.

OnucaTtenpHas CTaTHCTHKA: CpeaHee apupMeTHdecKoe, MeauaHa, pasMax,
HauOoJbIlIeE W HAWMEHBIEe 3HAaYeHWs Habopa YHCIOBBIX AaHHBIX. [Ipumepsl
CIIy4ailHOM W3MEHYUBOCTH.

CrnydaliHBIN SKCHEpUMEHT (OMBIT) W CllydaiiHOe coObITHE. BeposiTHOCTh u
yacToTa. Pojb MajgoBEepOSITHBIX U MPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJAE U
B oOmiecTBe. MoHeTa U UrpaibHasi KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepumna, pebpo. Crenenp BepuminHbl. Yucino pédbep u cymmapHas
creneHb BepminH. I[lpencraBnenue o cBazHoctu rpada. llemum u mukisl. Iyt B
rpadax. O6xox rpada (3inepoB nyTth). [IpencraBienue 06 OpueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momoipio rpados.
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COJIEP’KAHUE OBYUEHMS (8 KJIACC)

[IpencraBieHne JaHHBIX B BUAE TaOIMI], 1UarpamMmm, rpa)uKoB.

MHOXeCTBO, 3J€MEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuu Hax
MHOXECTBaMU: 00bEeIMHEHHE, NIepeceueHne, aononnenue. CBolcTBa onepanui Haj
MHOKECTBaMHU: NEePEMECTUTEINIBHOE, COUeTaTeNbHOE, pacnpeieTuTeNbHOE,
BKiItoueHus. lcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXKECTB IS
OMMCAHMSI peaJbHBIX MPOLIECCOB U SIBJICHUH, TPU PELICHUU 3a/1a4.

N3mepenue pacceunBanusi AaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHCJIOBbIX HAa0OpOB. JlnarpaMMa pacceuBaHusl.

OnemeHTapHble CcOObITUSL  ciaydailHOro omnbita. CiydaifHble  COOBITHSL.
BepositHocTu coObITHI. ONBITH ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyuaiinblii Bb1OOp. CBSA3b MEXKY MAJOBEPOSTHBIMHU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa JIepeBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHHE BUCAUYEH
BEPILMHBI, CBS3b MEXK]Yy YMCIOM BEPIIMH W 4uciioM pédep. IlpaBuno ymHOKEHHS.
Pemenue 3amay ¢ nomonibio rpados.

[IpotuBomnonoxueie coObiTus. Juarpamma Oiinepa. OObeauHEHHE U
nepecedeHue  coObiTuii.  HecoBmectHbie  coObitusa.  dopmyna  cioxeHus
BEpOsITHOCTEH. VYclloBHas BeposATHOCTh. [lpaBuino ymHoxeHus. HesaBucumbie
cobwiTus. [lpencraBnenue skcnepuMeHTa B BUAe JepeBa. Pemienue 3agad Ha
HaXO)KJIEHUE BEPOATHOCTEW  C IIOMOLIbIO JI€peBa CIy4allHOTO JKCIEPHUMEHTa,
nuarpamm Jitepa.

COJEP XAHME OBYYEHMUS (9 KJIACC)

[IpencraBienne maHHBIX B BUAE Tabnuil, Juarpamm, TpaduKoB,
UHTEpIIpeTaus JaHHbIX. UTeHHe M MOCTpOoeHHe Tabiull, auarpamm, rpadukoB IO
pealbHBbIM JAHHBIM.

[lepecranoBku u ¢akropuan. CoueTaHuss U YUCIO codeTaHUil. TpeyronbHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM KOMOUHATOPUKH.

I'eomerpuueckass BeposTHOCTh. Cly4ailHBIA BBIOOp TOYKH M3 (UTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucneitanue. Ycnex u Heyaava. Cepust ucnbITaHu 0 niepBoro ycrnexa. Cepust
ucneiTannii bepaymm. BeposTHOCTH COOBITHIA B cepyy UCTIBITAaHUN bepHym.

CnyyaiiHas BeJIMYMHA M pacHpeelieHHue BeposiTHOCTEH. MaremaTudeckoe
oXugaHne u gaucnepcus. lIpumepbl  MaTreMaTM4eCKOro — OXKHMAAHUS — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYCHHUS BEJIWYMHBL. MaTeMaTU4YeCKOE OXHUJIAHUE U
OUCTIEPCUS CIIyYalHOW BEJIMYHHBI «YUCIIO YCIIEXOB B CEPUU MCIIBITAHUN bepHymm.

[TonsTue o 3akoHe OONBIIUX yuceN. M3mMepeHne BEpOSTHOCTEH C MOMOIIBIO
4acToT.

Ponb u 3HaueHue 3akoHa OOJIBIIKMX YUCEN B IPUPOJIE U OOIIECTBE.

HPEJMETHBIE PE3YJIBTATBI
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[IpeameTHble pe3yabTaThl OCBOEHHUS MpPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOydeHus B 7 kiacce:

Uutate wuHOpManuio, NOpeACTaBICHHYIO B Talblulax, Ha Juarpammax,
MpEACTaBIsATh JIaHHBIE B BHUJE TaOJUIl, CTPOUTH JUArPaMMBbl (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  pEaJbHbICE  YHUCJIOBBIE  JIAHHBIE,
MpejCTaBICHHbIE B Ta0JuUIlaX, HA JUarpammax, rpadukax.

Hcnonb3oBaTh 1y ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapPaAKTEPUCTUKH:
cpeaHee apudMeTHIECKOE, MeIMaHa, HauOoJIbIlIee M HAUMEHbIIIEE 3HAUCHHUS, pa3Max.

NmeTes mpencraBieHue O CIy4yalHOM HM3MEHYMBOCTH Ha MpUMEpax IIEH,
bU3MYECKUX BEIWYWH, AHTPOTIOMETPUYECKUX JAHHBIX, HUMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

[IpeameTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

N3Bnekats u mpeoOpazoBbiBaTh HHGOPMAIIMIO, TPEACTABICHHYIO B BHUJIC
TaOIMI, auarpaMm, TpauKoB, MPEJACTaBIATh JaHHbIE B BUJIE TAaOJUI, AUATPAMM,
rpaduKoB.

OnucelBaTh JaHHBIE C IOMOUIBIO CTATUCTHYECKUX IIOKa3aTeliel: CpPeaHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI YHCIIOBBIX 3HAYEHHUI U YaCTOTHI COOBITUI, B TOM YUCJE T10
pe3yiabTaTaM U3MEPECHHUN 1 HaOIIOACHUT.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHH B OIBITAX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM UYHCJIE B OINbITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh Tpaduyueckue MOIEIU: JEPEBO CIy4allHOTO SKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh NOHATUSMH: MHOKECTBO, TIOJAMHOKECTBO, BBITIOIHATH ONEpaIiuu
HAJ] MHOXECTBaMHU: OOBEJUHEHHUE, TIEepPECceYCHNe, JOMOJTHEHUE, MEePEUUCIIATh
3JIEMEHTBHI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaThk rpaguieckoe MpeICTaBICHUE MHOKECTB M CBA3EH MEXKIy HUMHU
JUISL OMMMCAHMS MPOLECCOB U SBJICHUN, B TOM YMCIE MPHU PEUICHUH 3a4a4 U3 APYTUX
y4eOHBIX MTPEAMETOB U KYypPCOB.

[IpeaqmeTHBIe pe3yabTaThl OCBOSHHS MpPOrpaMMBlI y4eOHOTOo Kypca K KOHITY
oOydeHus B 9 Kiaacce:

N3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIMIO, TPEACTABICHHYIO B PA3IMYHBIX
MCTOYHUKAX B BHJE TaONHI], AUarpamm, rpauKkoB, NPEACTAaBISATh JaHHBIE B BHUJEC
Talbaul, Juarpamm, rpauKkoB.

Pemlate 3amaum opraHW30BaHHBIM IEpeOOpPOM BapUAHTOB, a TaKKE  C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.
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Hcnonp3oBaTh ONUCATEIBHBIE XapaKTEPUCTUKHA [UII MACCUBOB YHCJIOBBIX
NAHHBIX, B TOM YMCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaYEHUN M YAaCTOTHI COOBITHS, B TOM YHUCJE MOJb3YSICh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxoauTe BEpOSTHOCTH CioydalHBIX COOBITHII B M3YYEHHBIX ONBITaX, B TOM
Yuclie B OMNbITaX C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU, B CEpHUAX
HCIBITAHUN 10 NIEPBOTr0 yCIIeXa, B CEPUAX UCIBITAaHUNU bepHysuin.

NmMerp npencraBieHUWE O CIy4YaHOM BEJIMYMHE U O pPaClpeNesICHUU
BEPOATHOCTEN.

Nmerps mnpencrtaBieHUE O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHOM M3MEHYMBOCTH M O POJM 3aKOHA OOJBIIMX YUCET B
NpUpOJIe U OOILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuyecTBo yacoB JeATeJIBbHOCTD
DJIeKTPOHHbIE
HaumenoBaHue yUYUTENS-
Ne OcHoBHOE (ungposwbie)
n/n PAICIOB U TeM coep:KaHue Bcero Konrpoanusie | Ipakruyeckue o0pa3oBaTtejibHbIE npeamMerTiiica
NporpamMmMbl padoThI padoThI pecypesI yueTom padoueii
NMPOrpamMMblI
BOCIUTAHUS
1 [IpencraBnenue [Ipencrasnenue 7 2 bubnuoreka [JOK YcranaBnuBarth
JTAHHBIX JTAHHBIX B https://m.edsoo.ru/7f415fdc | moBepuTenbHBIE
TaOJIHIIaxX. OTHOIIEHUS MEXKTY
[IpaxTrnueckue YUYUTEIEM U
BBIYHCIICHUS 110 oOyuarouumucs,
TaOJINYHBIM CIOCOOCTBYIOIIUX
JTAHHBIM. MTO3UTUBHOMY
H3Bneuenue u BOCHPHUATHIO
UHTEpIIpeTalus yYalIuMUCs
TaOJIMYIHBIX TpeOoBaHUH U
JTAHHBIX. pOChO yuuTess.
[IpakTuueckas OpraHuzoBbIBaTh
pabota padory
«Tabauum. oOyuaronuxcs ¢
I'padmueckoe COILIMAIILHO
peCTaBICHUE 3HAYUMOM
JTAHHBIX B BUJEC uH(popMaren:
KPYT'OBBIX, o0cyXIaTh,
CTOJIOMKOBBIX BBICKa3bIBATh
(cTosI0UATHIX) MHEHHE.
nuarpaMm. Urenue [To6yxath

U ITIOCTPOEHHUE
JUarpaMm.
[Tpumepsl

y4yammxcs Ha
aKTUBHOE y4acTHE B
pelieHnu



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

neMorpaguaecKux MIPAKTUIECKUX
Jarpamm. 3aj1a4
[IpakTnueckas MaTeMaTU4eCKON
pabora HaIpaBJIEHHOCTH
«/lnarpamMmbI»
OmnucarenpHas Yucnossie HAOOPHI. bubnuotexa [JOK [TomnepxxuBars
CTaTUCTHKA Cpenee https://m.edsoo.ru/7f415fdc | roroBHOCTH K
apudpMeTHIecKoe. BBITIOJTHEHUTO
Menunana o0s3aHHOCTEN
YHCIIOBOTO Habopa. rpaXJaaHuHa U
Y cTONYMBOCTH peanusanum ero
MeTaHbI. pas,
[MpakTdeckas MIPEJICTABICHHEM O
paboTa «.penHue MaTeMaTHYECKUX
3HAYCHUS. OCHOBax
Haubonpmiee u (YHKIIMOHUPOBAHUS
HauMeHbIIIee pa3IMYHbIX
3HaYEHUs CTPYKTYP, SIBJICHHIA,
YHCIIOBOTO HAabopa. poLeayp
Pa3zmax IPaXXAaHCKOTO
oOmecTBa
(Hanpumep,
BBIOOPBI, OTTPOCHI).
Co3nmaBaTh B
y4eOHBIX TpyIIax
(kmacce, KpyxKe,
CEKIIUH H T.II.)
pPa3HOBO3PACTHBIE
JIETCKO-B3pOCTbIC
oOIIHOCTH
oOyuaronuxcs
Cnyuqaitnas Cnyuqaitnas bubnuorexa [IOK Nuannumnposartsb
U3MEHUYUBOCTD W3MEHUYUBOCTH https://m.edsoo.ru/7f415fdc | roroBHOCTB K
(mpumepsl). 00CYKICHUIO
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YacroTra 3HaueHUI 3TUYECKUX
B MacCHBE JaHHBIX. npooiem,
I'pynnuposka. CBSI3aHHBIX C
I'acrorpaMmel. MIPAKTUICCKHM
[TpakTraeckas MIPUMCHCHHEM
pabora JIOCTUKEHUI HayKH,
«Cnyuaiinas OCO3HaHUEM
W3MECHYHUBOCTHY BKHOCTHU
MOPAIBLHO-
ATHYECKUX
MIPUHIIAIIOB B
JISITCIIBHOCTH
Y4EHOTO.
Brenenue B Teopuro | ['pad, Bepmmna, bubnuorexa [JOK [ToGyxnaTh
rpados peopo. https://m.edsoo.ru/7f415fdc | yuarmmxcst k
[IpencraBnenue IEUCTBUSIM B
3a/1auu YCIOBUAX
¢ moMol1ko rpada. HEONPEeIEHHOCTH,
Crenenn MTOBBIIIEHUIO
(BaJICHTHOCTD) YpOBHSI CBOEH
BEPILHHBI. KOMIIETEHTHOCTH
Yucno pédep u 4yepe3
CyMMapHasCTeIeHb MPAKTHYECKYIO
BepiuuH. Llens u JIESITEIbHOCTD, B
uuki. [Iyts B TOM YHCJIE YMEHHE
rpade. YUUTBCS Y IPYTHUX
[Ipencranenue o JOJeH,
CBSI3HOCTH Tpada. npuooOpeTaTh B
O6xo0x rpada COBMECTHOM
(9iinepoB MyTh). JIeATEIbHOCTH
[Ipencrasnenue HOBBIE 3HAHUS,
00 HaBBIKH U
OPUEHTUPOBAHHBIX KOMITIETEHITUH U3
rpadax OTIBITA IPYTHX

BepositHOCTB 1

Crny4aiiHblii OTIBIT

bu6mmoreka [JOK

Crpouts



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

4acTOTa CIy4alHOTO
COOBITHUS

U Clly4ailHOoe
coOBITHE.
BepostHocTh 1
4acToTa COOBITHS.
Pons
MaJIOBEPOSITHBIX H
MIPAKTUICCKH
JIOCTOBEPHBIX
COOBITHH B
MPUPOJIC U
obmiecTBe. Monera
Y UTpajbHasi KOCTh
B TCOPUH

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

BOCITUTATEIHHYIO
JIEATEIIbHOCTb,
OpPUEHTHPYSCH Ha
COBPEMECHHYIO
CUCTEMY HayIHBIX
IIpe/ICTaBICHUM 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BHUTHS YEIIOBEKA,
TIPUPOJIBI U
oOmecTBa.
[TomnepxxuBars
WHTEPEC yUaIIuXCst

I[TPOTPAMME

BEPOSITHOCTEM. 10 OBJIAJICHUIO
[IpakTnueckas SI3BIKOM
pabota MaTeMaTHKU U
«YacroTa MaTeMaTHIeCKOM
BBITIAJICHUS OPJIay KYJIbTypOH Kak
CPEIICTBOM
MTO3HAHMS MUPA
O06o00menue, [IpencraBnenue 5 bubnuorexa [JOK [IpuBnekarsb
CHCTEMATU3ALIHS JTAHHBIX. https://m.edsoo.ru/7f415fdc | BHUMaHue
3HaHUU OnucarensHas 00yJaroIuXxcs K
CTaTHCTHKA. MaTeMaTUYECKOH
BepostHOCTB HayKe Kak cepbl
Clly4ailHOTO YeJIOBEUYECKOM
COOBITHS NIeITEILHOCTH,
ATanoB €€ pa3BUTHUS
Y 3HAYUMOCTH IS
pa3BUTHUSA
HUBHIH3AIIN
OBILIEE KOJIMYECTBO YACOB I1O 34
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB JesiTeILHOCTH
Ne Haumenopanmue OcHOBHOe JuexkTpoHHble (¢ poBbIE) yauress-
/x| PAIINOB H TeM conepane Beero Kontpoabnbie | [IpakTuueckue 0BpA30BATEbHEIE PECYPChI npeMeTHHKa ¢
NporpamMmbl padoThI padoThI yueToMm padoueii
NMPOrpamMmblI
BOCIIMTAHMS
1 [ToBTOpEHME [IpencraBnenue 4 bubnuoreka [JOK [To6yxaTh
Kypca 7 Klacca | JaHHBIX. https://m.edsoo.ru/7f417fb2 | yuamuxcs
OmnucarenpHas coOJroiaTh Ha
CTaTHCTHUKA. ypoke
CrnyuaiiHas OOIIeTIPUHSATHIE
W3MEHUYUBOCTb. HOPMBI IOBEICHUS,
CpenHue 4nciaoBoOro paBuIa OOLIECHUS
Habopa.CiyqaiitHbie CO CTapIIuMHU
COOBITHSL. (yuuTensimMu) u
BepositHocTH 1 CBEPCTHUKAMHU
YaCTOTBHI. (oOyuarommmucs)
Knaccuueckue
MOJENU TEOPUH
BEPOSITHOCTEI: MOHETa
Y UrpasbHas KOCTh
2 OnucarenpHast OTKJIOHEHUS. 4 bubnuoreka [JOK CriocoOCcTBOBATH K
CTaTUCTHUKA. JucniepcussuncioBoro https://m.edsoo.ru/7f417fb2 | sMmonuronansHOMY 1
PacceuBanue Habopa. ACTETUYECKOMY
TTAHHBIX CrangapTtHoe BOCIIPUSITUIO
OTKJIOHEHHE MaTeMaTHYEeCKUX
YHCIOBOTO Habopa. 00BEKTOB, 33724,
JnarpaMmel pelieHui,
pacceuBaHUs pacCyKJIeHUH,



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

MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B
HCKYCCTBE

MHoxecTBa MHO3%€eCTBO, bubnuorexa [JOK OpuenTupoBaTh Ha
TOIMHOKECTBO. https://m.edsoo.ru/7f417fb2 | npumenenue
Omneparuu Haj MaTeMaTHYeCKUX
MHO>KECTBAMH: 3HAHWUN JJTs
o0beUHEHHNE, perieHus 3a1ay B
TepeceveHue, obsactu
JIOTIOJTHEHHUE. COXpPaHHOCTH
CaoiicTBa onepanui OKpYXarolen
HaJl MHOXECTBaMH: CpeIibl; OBJIA/ICHHE
TepEMECTUTENBHOE, SI3BIKOM
COYETaTeNbHOE, MaTeMaTHKH U
pacnpenenuTeNbHoe, MaTeMaTH4eCKOU
BKJIFOUEHUS. KYJIbTYpOH Kak
I'paduaeckoe CPEIICTBOM
MIpe/ICTaBICHNE MO3HAHUS MHUpa
MHOKECTB

BepositHocTh DJleMeHTapHbIe bubmuorexa [JOK Co3naBath ycinoBus

CITy4aitHOTO coObITHsA. CirydaiiHpIe https://m.edso00.ru/7f417fb2 | nns osnanenus

COOBITHSA COOBITHSL. MPOCTEHIIUMH
brnaronpustcTByromue HaBbIKaMU
JJIeMEHTapHbIe UCCIIeIOBATENbCKON
COOBITHSL. JIESITEIbHOCTH;
BepostHocTH MIPUBJICKATD
coObITHii. OIBITHI C BHHUMaHHUE
PaBHOBO3MOKHBIMH oOyuaromxcs K
AJIEMEHTapPHBIMU [IEHHOCTHOMY
COOBITHSIMH. aCTeKTy

Crydaiinslii BEIOOP.
[IpakTuyeckas pabora
«O1BbITHI €
PaBHOBO3MOKHBIMHU

M3y4aeMbIX Ha
YPOKE SIBJICHUI,
MOHATHUH, IPUEMOB



https://m.edsoo.ru/7f417fb2
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3JIEMEHTAPHBIMU
COOBITUAMUY

Beenenue B
Teopuro rpados

HepeBo. CoiicTBa
JiepeBa:
€MHCTBEHHOCTb ITYTH,
CYLIECTBOBaHUE
BHUCSIYEH BEPILNHBI,
CBSI3b MEX]Ly YHCIIOM
BEPIIMH U YHCIIOM
péoep. [IpaBumno

bu6mmoreka [{OK

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

[ToOyxath K
MOCTPOEHUIO
VHIUBUTyJIbHON
TPaeKTOPUHU
oOpazoBaHus U

JKHN3HCHHBIX IIJIAHOB

C YYETOM JIMYHBIX
WHTEPECOB U

YMHOKCHHUS 0011eCTBEHHBIX
MOTPEOHOCTEH;
COTPYIHHMYATH C
JPYTHMH
MearoTHIeCKUMHU
pabOTHUKAMHU U
JIPYTUMH
CHelHalucTaMu B
pelIeHun
BOCITUTATENbHBIX
3ajau
Cnyyaiinbie [IpoTrBOMOI0XKHOE bubnuorexa [JOK Haxoaute
COOBITHS cobbIThe.J[marpamma https://m.edso0.ru/7f417fb2 | nennocTHbIN
Oiinepa. acreKkT yueOHOTo
O6benunenue u 3HAHUS U
MepeceyeHNecOObITHH. uH(popmanuy,
HecoBmecTHble obecrieunBaTh €ro
coObiTust. @opmyna MOHUMAaHHE U
CJIOKEHUS MIPUBJIEKATh
BEpPOSATHOCTEM. BHHUMaHHUE
[IpaBuio yMHOXEHHS oOyuaromxcs K
BEPOSITHOCTEM. oOcyxaemMoii Ha
YcnoBHas YpOKe
BEPOSTHOCTb. uH(popManuy,
HezaBucumplie AKTUBU3AIHH



https://m.edsoo.ru/7f417fb2
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COOBITHSL. MMO3HABATEIHLHOU
[IpencraBnenue IeITEeIbHOCTH
CIIy9aifHOTO oOyJaronuxcs
IKCIIEPUMCHTAB BHJIC
JepeBa
7 O06o06uieHue, [IpencraBiecaue 4 bubmmoreka [JOK Opranu3oBbIBaTh
CHCTEMAaTU3alus | JaHHBIX. https://m.edsoo.ru/7f417fb2 | paboty ¢ nensro
3HAHHH OnucarenpHas TOTOBHOCTH
cratuctuka.l padmi. 00yJaroIXxcst
BepostHocTh [IPUMEHSATH
CIIy9aifHOTO COOBITHSI. MaTeMaTHICeCKHE
ONeMEeHThI 3HAHUS B
KOMOMHATOPUKHU MHTEpECax CBOETO
3JI0POBBSI, BEJACHHUS
310pOBOTO 00Opasza
KU3HH (310pOBOE
MUTaHKe,
cOamaHCUPOBAHHBIIN
PEXKUM 3aHITUH U
OT/IbIXa,
perynspHas
buzndeckas
AKTUBHOCTb )
OBIIEE KOJIMYECTBO YACOB I10 34
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC

n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

OcHoBHOE
coJiep:KaHue

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢possie)
o0pa3oBartejibHbIE

pecypchbl

JleATeIbHOCTH
yUYUTENS-
npeaMeTHHKA C
yueToMm padoueii
NMPOrpamMmblI
BOCIUTAHUS

[ToBTOpenue kypca 8
KJacca

[IpencraBnenue
JaHHBIX.
OmmcaTensHas
CTAaTUCTHKA.
Onepanuu Haj
COOBITHSIMH.
HezaBucumocts
COOBITHI

bu6moreka [IOK
https://m.edsoo0.ru/7f41a302

[TonnepxuBats B
JIETCKOM
KOJIJICKTHBE
JIETIOBYIO,
JIPYXKETIOOHYIO
atmocdepy.
[ToGyxnaTh K
MPOSIBIICHUIO
MHTEpeca K
MPOLLIOMY U
HACTOSIIEMY
poccuiickoin
MaTeMaTHKH,
[[EHHOCTHBIM
OTHOIIECHUSAM K
JOCTHXKEHUSIM
POCCUHCKHX
MaTEeMaTHKOB U
pOCCUICKOM
MaTeMaTH4eCKOU
IITKOJIBI, K
HCIIO0JIb30BAHUIO
ATUX JOCTHKEHUH B
JIPYTUX HayKaX U



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

MPUKJIAAHBIX

cepax
DNeMEeHTHI [TepecranoBkwu. bubnuotexa [JOK Crpouth
KOMOWHATOPHKH dakropuai. https://m.edso0.ru/7f41a302 | BocnUTATEIIBLHYIO
Coueranus u JIESITEJIBHOCTD C
YHUCJIO COYETaHUM. y4eTOM
TpeyronsHHUK KYJIBTYPHBIX
[Tackass. pasznnuui nerei,
[IpakTuyeckas MI0JIOBO3PACTHBIX U
pabora WHIMBUTYyATbHBIX
«Bbruncnenue 0COOEHHOCTEH.
BEPOSATHOCTEMN [IpuBnekars
c BHHUMaHHUE
HCII0JIb30BAHUEM oOyuaronuxcs K
KOMOWHATOPHBIX LEHHOCTHOMY
byHKIMHA aCTIeKTy
ANEKTPOHHBIX M3y4aeMbIX Ha
TaOIUI» ypOKe sIBIICHUIA,
TOHSTUHI, TPUEMOB
I'eomerpuueckas I'eomerpuueckas bubnuorexa [JOK Haxoaute
BEPOSATHOCTH BEPOSATHOCTD. https://m.edso0.ru/7f41a302 | meHHOCTHBIM
CryqaifHBIUBBIOOD acrnekT yaeOHOTo
TOYKH U3 PUTYPBI 3HAHUS U
Ha TUIOCKOCTH, U3 uH(popmanuy,

OTpPE3Ka,n3 Ayru
OKPY’KHOCTHU

o0ecreunBarh ero
MOHUMaHKE U
MIPUBJICKATh
BHUMAaHHE
oOyuaromxcs K
oOcyxaaemMoii Ha
ypoke
uHpOopMaluy,
aKTHBU3ALUH
MI03HaBaTEIbHOM
JeATEIILHOCTH



https://m.edsoo.ru/7f41a302
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oOyJaronumxcs.
Crpouth
BOCIIUTATEIHbHYIO
NI TETbHOCTD C
YCTaHOBKOW Ha
AKTUBHOE y4acTHE
B peIICHUHU
MPaKTUYECKUX
3aaa4
MaTeMaTH4YEeCKON
HaIpaBJIEHHOCTH

UcnbrTanus
bepnymm

UcnbrTanue.
VYcenex u Heynayva.
Cepus uCtbITaHUIN

bu6moreka [IOK

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

[To6yxaTh
00yJaroIIIXCst
coOIroIaTh Ha

710 TIEPBOTO YpOK€ MPUHIIMIIBI
ycmexa. yaeOHOU
UcnpiTanus JTUCIUIUINHBI U
bepnynu. caMOOpraHu3aluu.
BepositHocTr Co3naBarh ycinoBus
COOBITHIB cepun OBJIAJICHUS SI3BIKOM
WCIIBITAaHUM MaTeMaTHKU U
bepnynnu. MaTeMaTU4YeCKOM
[IpakTuueckas KYJbTYpPOH Kak
pabota CpeICTBOM
«UcnpiTanus MO3HAHUS MHUpa
bepnymnn»

Cnyyqaitnas Bennuuna | CiydaiiHas bubnuorexa [IOK YpaBiath
BEJINYMHA U https://m.edsoo.ru/7f41a302 | yueOHBIMU
pacnpeneneHue IPYIIIAMHU C LENbI0
BEPOSITHOCTEM. BOBJICUYEHUS
Maremartuueckoe oOyyaromuxcs B
0’KHJaHUEH nporecc o0ydeHus
nUcrepcus U BOCIIMTAHU,
CIIy4aiiHOM MOTHUBUPYS UX
BEITUYHHBI. y4eOHo-



https://m.edsoo.ru/7f41a302
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[Ipumepsl [103HABATEJIbHYIO
MaTeMaTH4eCKOTro JIESTEIIbHOCTD.
0KHJIaHUSIKAK CopelicTBOBaTh
TEOPETUUYECKOTO CIIOCOOHOCTHU
CpeaHero oOyyJaromuxcs K
3HauEHUs SMOILIMOHAIBHOMY U
BEJINYMHBI. ACTETUYECKOMY
[TonsiTue o 3akoHe BOCHPHUATHIO
OOJIBIINXYNCEN. MaTeMaTHYeCKUX
Nsmepenue 00BEKTOB, 3a/1a4,
BEPOSATHOCTEM C penieHui,
ITOMOIIIBIO YaCTOT. paccyXJIeHUI
[IpumeHeHne
3aKOHA0OJIBLINX
quce

O06o0menue, [Ipencrasnenue 10 bubnuorexa [JOK CoTtpynHuyaTh ¢

KOHTPOJIb JTAHHBIX. https://m.edsoo.ru/7f41a302 | mpyrumu
OnucarenpHas NeAarornyecKuMu
CTaTHCTHUKA. paboTHUKAMU U
BepostHocTh JPYTUMHU
CIIy4aifHOTO CHelHaluCTaMu B
COOBITHSL. pelieHun
DneMeHTbI BOCITUTATENbHBIX
KOMOUHATOPHUKH. 3agau. Co3naBath
Cnyuaiinble CUTYALNH JJIs1
BEJIMYMHBI U TOTOBHOCTHU K
pacnpeneneHus NEICTBUSM B

YCIIOBUSIX
HEOIIPEIEIEHHOCTH,
MMOBBIIICHUIO
YPOBHs CBOEH
KOMIIETEHTHOCTH
yepes
MIPAKTUYECKYIO
JIeATENbHOCTh
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[TPOI'PAMME
TEMATHUYECKOE IINTAHUPOBAHHUE
9A KJIACC (1,5 yaca B He/1eJ110)
2024-2025 yuyeOHbIii roj
KoauuecTBO yacoB JleATeIbHOCTH
DJIeKTPOHHbIE
No HaumeHoBaHue OCHOBHOE (wbpoBbIe) YUuTeJIA-
n/n Pasiciob M TEM co/iep:KaHue Bceero Koutposbneie | Hpakrudeckue oOpa3oBaTe/ibHbIE PpEAMETHHKA cu
porpamMmal padoThbI padoThbI pecypesI yueToM padoueit
NPOrpamMMbl
BOCIIMTAHUS
1 [ToBTopenue kypca 8 | [IpencraBnenue 6 bubmuorexa [JOK [TonnepxuBars B
Kjiacca JTAHHBIX. https://m.edsoo.ru/7f41a302 | neTckom

OnucarenpHas KOJIJIEKTHBE

CTaTUCTHUKA. JIEIOBYIO,

Onepanuu Haj JIPYKETO0HYIO

COOBITHSMH. atMocdepy.

HezaBucumoctb [To6yxath K

coOBITHIA MPOSIBJICHUIO
HHTEpeca K
MPOLLIOMY U
HaCTOSIIEMY
pOCCUICKOM
MaTeMaTHKH,
LIEHHOCTHBIM
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OTHOIICHUAM K

JIOCTUKEHUSAM
POCCHICKHX
MaTEMaTHKOB U
pOCCHIICKOM
MaTeMaTH4YECKOM
IIKOJIBI, K
HCI0JIb30BAHUIO
ATUX JOCTHUKEHUU B
JIPYrUX HayKax u
MIPUKIIATHBIX
ctepax
DJIEMEHTHI ITepecranoBkwu. bubnuorexa [JOK CtpouTth
KOMOUHATOPHKH dakropuai. https://m.edso0.ru/7f41a302 | BocnUTATEIHHYFO
Coueranus u JIESITEIIBHOCTB C
YUCIIO COYETAHUM. Y4ETOM
TpeyronbHuK KYJIbTYPHBIX
TTackamns. pazIu4uil geTeu,
[IpakTnueckas MTOJIOBO3PACTHBIX U
pabora WHJUBHIyaJIbHBIX
«Bpruncnenue 0COOEHHOCTEH.
BEPOSTHOCTEH [IpuBnexars
c BHUMAaHUE
HCIIOJIb30BAHUEM oOyuaronmxcs K
KOMOUHATOPHBIX LIEHHOCTHOMY
byHKIMI aCTeKTy
3IEKTPOHHBIX M3y4aeMbIX Ha
TaOIUI» YpOKE SIBJICHUH,
MIOHATUMN, IPUEMOB
I'eomerpuueckas I'eomerpuueckas bubnmoreka [JOK Haxonute
BEPOSITHOCTb BEPOSITHOCTD. https://m.edsoo0.ru/7f41a302 | rieHHOCTHBIIT
Cry4aiiHBIMBBIOOD acIekT y4yeOHOTo
TOYKH U3 PUTYPBHI 3HaHUS U
Ha IUIOCKOCTH, U3 uH(popManuy,

OTPE3Ka,n3 Oyru

o0ecreunBars €ro
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OKPYXHOCTH

MOHUMAaHUE U
MIPHUBJICKATH
BHHUMAaHHUE
oOyJaronmxcs K
oOcykaaemMoii Ha
ypoke
uH(popmanuy,
AKTUBU3AIAH
MMO3HABATEJIbHOMN
JIESITEIIBHOCTH
00yJaronuxcs.
Crpouts
BOCITUTATEIILHYIO
JIESITEIIBHOCTB C
YCTaHOBKOW Ha
aKTUBHOE y4acTue
B pEILIEHUU
MPAKTUYECKUX
3aja4
MaTeMaTU4YeCKOM
HAIMPaBJICHHOCTH

HcneiTanus
bepnynnu

HcnbiTanue.
VYcenex u Heynayva.
Cepus ucnbITaHul
JI0 TIEPBOTO
ycnexa.
Hcnbiranus
bepnymnu.
BepostHocTH
COOBITHIB cepun
HCTIBITAaHUU
beprymu.
[IpakTnueckas
pabota
«Mcnprranus

bu6mmoreka [IOK

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

[ToGyxnaTh
00yJaroIIMXCst
coOIroIaTh Ha
YpOKE MPUHIIMIIBI
yueOHOM
JUCIUILIAHBI U
caMOOpTraHU3aI1H.
CoznaBaTh ycioBHUs
OBJIQJICHHS SI3BIKOM
MaTeMaTHKU 1
MaTeMaTHYeCKOM
KYJIbTYpOH Kak
CpeICTBOM
MO3HAHUS MHUpa
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bepnymim»

Cnyuaiinas BennunHa | Cioyyaiinas 9 bubnuorexa [JOK VYrpaBnsith
BEJIMYMHA U https://m.edsoo0.ru/7f41a302 | yueOHBIME
pacnpeseneHue TPYIIIIAMH C TETbI0
BEPOSTHOCTEM. BOBJICUCHUS
MaremaTtuueckoe oOyJaroniuxcs B
O’KHUJJaHUEH nporecc o0y4eHUst
TUCTICPCHS W BOCTITAHUS,
CIIy4aitHOM MOTHUBHPYSI UX
BEJIMYMHBI. yueOHo-
[Tpumepsr [103HABATEJIbHYIO
MaTeMaTHIeCKOTO JIESITCIIBHOCTD.
OKHTaHUSKAK CopeiicTBOBaTH
TEOPETUICCKOTO CIIOCOOHOCTH
CpeIHero 00yJarOIIMXCsl K
3HaYEHUs SMOIMOHAIBHOMY U
BEJTMYHUHBI. ACTETUYECKOMY
[TonsiTue o 3akoHe BOCHPUATHIO
OOJIBIINXYNCEN. MaTeMaTHYEeCKUX
N3mepenue 00BEKTOB, 33724,
BEPOSITHOCTEH C peLICHHU,
MTOMOIIBIO YaCTOT. paccyxaeHui
[Ipumenenue
3aKOHA0OJIBIITNX
qucel

O06o001enue, [IpencraBnenue 13 bu6mmoreka [JOK CoTtpyaHuyath ¢

KOHTPOJIIb JTAHHBIX. https://m.edsoo.ru/7f41a302 | apyrumu
OnucarenpHas MeAarorn4ecKuMu
CTaTHCTHUKA. paboTHUKAMU U
BepostHOoCTh JIPYTUMH
CIIy4aifHOTO CHelHaTuCTaMu B
COOBITHSL. pelieHuu
DneMeHTHI BOCITUTATEIbHBIX
KOMOUHATOPHUKH. 3agau. Co3aBarh
Crnyyaiinbie CUTYAIUH JJIs
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BCIIMYUHBI U
pacnpeeneHust

TOTOBHOCTH K
IECUCTBUSIM B
YCIHOBHSIX
HEOIIPEEIIEHHOCTH,
MTOBBIIIICHUIO
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPAKTUYECKYIO
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HPUJIO’KEHUE

OCo0eHHOCTH OLICHKHU NPEeAMETHBIX Pe3yIbTaTOB
10 MaTeMaTHKe, ajredpe U reoMeTpuH

OueHka 3HAHUN ¥ YMEHHH y4alIMXCH

1. Conepxxanue U 00beM MaTepHalia, TOJIeKAIIEr0 MPOBEPKE, ONMPEesIeTCs
nporpammoii. IIpu mpoBepke YCBOGHHS Marepuaja HYXKHO BBISBIATH IOJHOTY,
IIPOYHOCTh YCBOCHUS YYAIIMMUCS TEOPUM M YMEHHUsI MPUMEHSTh €€ Ha MPAKTUKE B
3HAKOMBIX M HE3HAKOMBIX CUTYaIIUSX.

2. OcHOBHBIMU (OpMaMM TMPOBEPKU 3HAHUNW W yMEHUN YydYalIuXcs TIO0
MaTeMaTHKe SIBJISIOTCS MUCbMEHHAsi KOHTPOJIbHAs pa0oTa, TECTUPOBAHUE W YCTHBIN
OTpocC.

[Ipu oreHKe MUCHMEHHBIX W YCTHBIX OTBETOB YYHUTEIh B TEPBYIO OuYepeib
YUHUTHIBACT MOKA3aHHBIC YYAIIMMHCS 3HaHUA U yMeHHs. OIleHKAa 3aBUCUT TaKXKe OT
HAJIUYMS U XapaKkTepa MOTPelTHOCTe!, JOMYIICHHBIX yYallluMHCH.

3. Cpenu moOrpenrHocTed BBIACISIOTCS OMMOKK M HemodeThl. [lorpemHocTts
CUMTAETCA OIIMOKOM, €CTM OHA CBHUJETEIHCTBYET O TOM, YTO YYCHHK HE OBJIAJIEN
OCHOBHBIMU 3HAHUSIMU, YMEHUSIMU, YKa3aHHBIMU B ITPOTPaMME.

K HemoueraM OTHOCSTCS MOTPEUTHOCTH, CBUIETENBCTBYIOIINE O HEJOCTATOYHO
MOJTHOM WJIM HEJ0CTaTOYHO IMPOYHOM YCBOCHUH OCHOBHBIX 3HAHMM M YMEHHU WK 00
OTCYTCTBMU 3HAHUM, HE CUMTAIOIIMXCA B NpOrpaMMe OCHOBHbIMHU. Hemouetamu
TaK)KE€ CUYUTAIOTCS: IMOTPENTHOCTH, KOTOpPhIE HE TPUBEIM K HMCKAXKEHHUIO CMBICIA
MOJIYYCHHOTO YUYEHHMKOM 3aJlaHds WM CIoco0a €ro BBIMOJTHEHHS; HEaKKypaTHas
3aMKch; HEOPEKHOE BHITIOTHEHHUE YEPTEKA.

['panunia Mexay omuOKaMH U HEJO0YETaMU SBISIETCSI B HEKOTOPOW CTENECHU
ycioBHOU. [Ipu omHHX 0OCTOATENbCTBAX MOMYIIEHHAS YYaIlIUMUCS TMOTPEUTHOCTD
MOXXET paccMaTpUBATHCS YUHUTENIEM Kak OmmOKa, B APyroe BpeMs W TpPH JIPYTHX
00CTOATENILCTBAX - KAK HEOYET.

4.3amaHus Ui YyCTHOTO M MHUCBMEHHOTO OINpPOCa YYAIIMXCS COCTOAT W3
TEOPETHYECKHUX BOIIPOCOB U 33/1au.

OTBeT Ha TEOPETHUECKUN BOIMPOC CUMUTAETCS OE3yNpPEUYHBbIM, €CIIH M0 CBOEMY
COJIEp’)KaHHUIO TOJIHOCThIO COOTBETCTBYET BOIPOCY, COJIEPKHUT BCE HEOOXOJUMBbIE
TeopeTndeckre (GakThl s 000CHOBAHHBIE BBIBOJBI, & €0 W3JIOKCHHE W MHUChMEHHAs
3alUCh MAaTeMaTUYeCKU TpPaMOTHbI M OTJIHWYAIOTCS MOCJIEAOBATEIbHOCTBIO H
AKKypaTHOCTBIO.

Pemiennie 3amaun cuntaercs: 0€3ynpeyHbIM, €CJIM MPABUIBHO BBIOpPaH CHOCcO0
pelIeHus, caMO PEIICHHE COMPOBOXKIAACTCS HEOOXOIUMBIMH OOBSICHEHUSMH, BEPHO
BBITIOJIHEHBI HY)KHBIE BBIYHMCICHHUS W MpPeoOpa3oBaHMs, MOJYYEH BEPHBIA OTBET,
MOCJIEI0BATEILHO U AKKYPATHO 3aMMCaHO PEIICHUE.

5. OneHKa OTBETa y4yallerocsi Mpu yCTHOM U MUCbMEHHOM OIPOCE MPOBOAUTCS
o ceMUOAIILHOM CUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJHA U3 OTMETOK:



2 - "HeyIOBJIETBOPUTEIHHO",
3 - "yIOBIETBOPUTEIBHO",

4 - "xoporo",

5 - "oranuHO".

6. YuuTenb MOXET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BONPOC WU
OpUTMHAIILHOE pelIeHHue 3a7adyd, KOTOpbIe CBHUJETEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM Pa3BUTHHU YYAILErocs; 3a pelleHHe Oojiee CIOKHOM 3aJaud WU
OTBET Ha 0oJiee CIOXHBIM BONPOC, MPEJIOKEHHBIE YYaIEMYCsl IOMOIHUTEIBHO
MIOCJI€ BBITIOJTHEHUS UM 3a/IaHUH.

Kpurepuu omudok:

e K TpyObIM OIIMOKAM OTHOCATCS OIIUOKH, KOTOphIE OOHAPYKUBAIOT
HE3HaHUe yJanuMmucs (GpopMys, MpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYyMEHHUE UX
NPUMEHATh; HE3HAHUE TIPUEMOB pEIIeHUs 3aJlad, pacCMaTPUBAEMbIX B YU4eOHUKAX, a
TaK)Ke€ BBIYMCIIUTENBHBIC OIIMOKN, €CJIM OHU HE SIBJISIIOTCS OITMCKOM;

® K HErpyObIM OmMOKaM OTHOCSITCS: TIOTEPSI KOPHS MJIM COXPAaHECHHE B OTBETE
MOCTOPOHHET0 KOpHs; OTOpachiBaHHME O3 OOBSICHEHHH OJHOTO W3 HHX U
PaBHO3HAYHBIC UM;

e K HeJoueTaM OTHOCSTCA: HEpalMOHAIBHOE  pEIIeHHEe,  OMHCKH,
HEJIOCTATOYHOCTh WJIK OTCYTCTBUE MOSICHEHUN, 000CHOBAHUN B PEIICHUSIX.

Ounenka YCTHBIX OTBE€TOB YUYAIIUXCH 10 MATEMATHKE

Omeem oyenugaemcsa ommemkou «5», eciu yueHuK:
* IOJJHO PACKpbUI COJIepKaHHEe MaTephalia B 00beMe, MPeayCMOTPEHHOM

IpOrpaMMoOl M Y4eOHHUKOM, a TaK e MPOJAEMOHCTPUPOBAI 3HAHUS MPEBBIIIAONINE
HOPMBI [TIPOTPAMMBI JJIs1 3TOTrO KJlacca;

* U3JIOKWJI Marepuan TPaMOTHBIM SI3BIKOM B OIIPEIEIICHHOM JIOTUYECKON
MIOCJICIOBATENIBHOCTH, TOYHO MCIOJB3yS MAaTEMaTUYECKyI0 TEPMUHOJIOIHMIO U
CHUMBOJIUKY;

* MPAaBUJILHO BBIMIOJHUJI PUCYHKH, 4YEPTEXKH, TpapuKh, COMyTCTBYIOIINE
OTBETY;

* I0Ka3aJl yMEHUE WIUTIOCTPUPOBATH TEOPETUUECKHUE MOJIOKEHUS KOHKPETHBIMU
MIpUMEPaMHU, MPUMEHATh UX B HOBOW CHUTYyallMM IPHU BBITOJIHEHUM MNPAKTUYECKOTO
3aJJaHUS;

* IPOJIEMOHCTPUPOBAI  YCBOEHHWE PAHEE  H3YUYEHHBIX CONYTCTBYIOIIHUX
BOIIPOCOB, C(OPMUPOBAHHOCTh M YCTOMYMBOCTH HCIOJIB3YEMBIX IMPU OTPabOTKE
YMEHHUI U HABBIKOB; OTBEYaJl CAMOCTOATEIBHO.

Omeem ouenusaemca ommemkou «4», €ClIn OH YIAOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OLICHKY «5», HO IPHU 3TOM MUMEET OJIMH U3 HEJIOCTATKOB:



*B U3JIOXKEHMHM JONYyIIeHbl HEOONbIIME MNpoOenbl, HE HCKa3UBIIUE
MaTEMaTHYECKOE COIEpKaHUE OTBETA;

* TONYILIEHbl OAWH — JBa HEJAOYEeTa MPU OCBEIIEHUH OCHOBHOI'O COAEpPKaHUS
OTBETA, UCTIPABJICHHBIE 110 3aMEYAHUIO YUUTEIS;

* TONyLIEHbl oOmMOKa WK 0OoJiee JBYX HEJOYETOB TMpPU OCBEIECHUU
BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKJIAJAKaX, JETKO HUCIPABICHHBIEC M0 3aMEYaHUIO
YUUTETIS.

Ommemka «3» cmagumcsa 6 c1edyiouux cayuanx:

* HETOJIHO WJIM HETOCJENI0BAaTEeIbHO PACKPBITO COJAEpkKaHUE MaTepuayia, HO
MoKazaHo oOIlee TIOHMMaHWUE BONMpoca U IPOJIEMOHCTPUPOBAHBI  YMEHUS,
JOCTaTOYHbIE  JJI1  JaJbHEHIIEro  yCBOGHUS  NPOrpaMMHOIO0  MaTepuala
(onpenenennbie «TpeOoBaHUSMH K MaTEeMaTHYECKOM MOATOTOBKE yUAIIUXCS);

* UMEJIUCh 3aTPyJHCHUS] WIM JOMYIICHbl OMMOKU B OMpPECICHUU MOHSITHH,
UCIIOJIb30BAaHUM  MATEMAaTHYECKONW  TEPMHUHOJOTHHU,  YepTekaX,  BBIKJIAJIKAX,
UCITPaBJICHHBIC MOCJIE HECKOJBbKUX HABOSIINUX BOIIPOCOB YUUTEIIS;

* YYEHUK HE CHpPaBWICS C MPUMEHEHHWEM TEOPUHU B HOBOW CHUTyalluud TIpH
BBITIOJIHCHUU TIPAKTUYECKOTO 3aJaHus, HO BBINOJIHUI 3aJlaHUsl 0053aTEeILHOTO
YPOBHSI CJIOKHOCTH T10 JaHHOU TeMe;

*IpM 3HAHUU TEOPETHUYECKOTO MaTepuaja BbIABICHA HEAOCTATOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2)» cmagumcs 6 c1edyiouux cayuanx:

* HE PAaCKpBITO OCHOBHOE COJIepKaHUe y4eOHOro MaTepuarna;

* OOHapy)XeHO HE3HAaHWE WJIM HEMOHMMAaHHUE YYEHUKOM OOJbIIeH WIu
HanboJiee BaXKHOM YacTH y4eOHOTO MaTepHaa;

* IONMYIIEHbl OMIMOKM B ONPENEICHUU TOHITHH, TPU HCIOITH30BAHUU
MaTEMaTUYECKOM TEPMHUHOJOTHUU, B PHCYHKAaX, uYepTrekax Wik Trpaduxax, B
BBIKJIQ/IKAX, KOTOpPHIE HE HCIPABICHBI IOCJIE HECKOJbKHX HABOISIIMX BOMPOCOB
YUUTES.

OueHka MUChbMEHHBIX KOHTPOJIBHBIX PA0OT U TECTHPOBAHUSA YYAIIUXCH IO
MaTemMaTHKe

Ommemka «5» cmasumcs, eciu:

* paboTa BBHITIOJIHEHA TIOJTHOCTHIO;

* B JIOTHYCCKHX PACCYXJCHHUSAX M OOOCHOBAHHMM PCIICHHS HET NPOOESIOB U
OIINOOK;

* B pEIICHUH HET MAaTEMAaTHYECKUX OIITHOOK;

* CHCTEMaTHYEKOe pelieHne 0€3 MaTeMaTHYECKUX OITHMOOK.

Ommemka «4» cmasumcs, eciu:

* paboTa BBIMOJHEHA TOJHOCTHIO, HO OOOCHOBAHHWS IIIarOB PEIICHUS
HEIOCTaTOYHBI (€COM yMEHHE OOOCHOBBIBATH PACCYKACHUS HE  SBJISIOCH
CIELUATIBHBIM 00BEKTOM MPOBEPKH);



* IOMyIIeHa OJHA OIIMUOKa WM JBa-TPU HEOYETa B BBIKJIAJIKAX, PUCYHKAX,
yeprexkax wiu rpadukax (eciad 3T BUIBI pabOThl HE SIBISUIMCH CIEIHAIbHBIM
00BEKTOM ITPOBEPKH).

Ommemka «3» cmasumcs, eciu:

* JOMyIIEHbl Oojee OJHOM OIUOKM WM 0oJjiee ABYX-TpPEX HEIOYETOB B
BBIKJIaJIKaX, 4YepTekax Wiau rpadukax, HO Yydalluics BiageeT o00s3aTeIbHBIMU
YMEHMAMHU 110 IPOBEPSEMON TEME.

Ommemka «2» cmasumcs, eciu:

* JIOMYIIEHBI CYIIECTBEHHBIC OIMOKH, TTOKa3aBIIKe, YTO yYaIIUUCS HE BIAJICET
00s13aTeIbHBIMA YMEHHSIMU 110 JAHHOW TeME B TIOJIHOW Mepe.

KpnTepml OLICHKHN Ka4Y€CTBA BBINMMOJHCHUA NMPAKTUYECCKUX U
CaAMOCTOATCIBbHBIX pa60T.

Ommemxka «5». PaboTa BbINOJHEHA B MOJHOM O0BEME C COOJIIOJCHUEM
HEOOXOIMMOM TOCIIEIOBATEIbHOCTU. YUallluecss CHUCTEeMAaTUYECKU JIEMOHCTPUPYIOT
CaMOCTOSITEIbHYIO ~ paboTy: MOAOMpPAIOT  HEOOXOAWMBIC  JUISI  BBIIOJTHEHUS
npejyiaraeéMbplx  padOT HWCTOYHMKM 3HAHWM, TIOKAa3bIBAIOT HEOOXOIWMBIE IS
IIPOBEICHUS MPAKTUYECKONU pabOThl TEOPETUUCCKUE 3HAHUS, TPAKTUUECKUE YMEHUS U
HaBbIKU. BeImonHsA0T paboTy Ha BbIciieM ypoBHE. PaGota odopmiisiercs akKypaTHO,
B HanOoJiee ONTUMAIIbHOM 11 PUKCALUU PE3yNIbTaTOB (hopMe.

Ommemxka «4». [lpakTudeckass WM CaMOCTOSITEIbHAsT paboTa BBIMOIHSIETCS
y4alIuMUCsA B TIOJHOM OOBEME M CaMOCTOSITeNbHO. JlOMyCKaroTCsi OTKIOHEHUS OT
HEOOXOIMMOM TMOCJIEeI0BATEILHOCTH BBHIMOJTHEHUS, HE BIUSIONIME HA MPABUIBHOCTH
KOHEYHOTO  pe3yibTaTa (IIE€pECTAaHOBKA IIYHKTOB  THUIIOBOIO  IJJaHA  IIpH
XapaKTEPUCTUKE OTIEIbHBIX TEPPUTOPUIN UIIN CTPAH U T. 1.).

VYyamuecss MCIONB3YIOT YKa3aHHBIE y4YWTENEeM HCTOYHUKM 3HaHud. Pabora
MOKAa3bIBAET 3HAHUE YYaIlUXCS OCHOBHOI'O TEOPETUYECKOr0 MaTepuaia U OBJIAJCHUE
YMEHUSMHU, HEOOXOUMBIMHU JJISI CAMOCTOSTEIHLHOTO BBITIOTHEHHUS PA0OTHI.

Ommemka «3». Ilpaktudeckas pabora BHIMOJHSAETCS U odopmiisiercs
YYAIIUMUCA TPH TIOMOIIM YYWUTENs WM XOpPOUIO TOATOTOBIEHHBIX U YXKe
BBHITIOJTHUBIIIMX HA «OTIWYHO» JAHHYIO paboTry ydamuxcs. Ha BeimonHenne paboThl
3aTpaynMBaeTCs MHOTO BPEMEHH. YUalllUecs IMOKA3bIBAIOT 3HAHUS TEOPETUUYECKOIO
Marepuala, HO UCHBITHIBAIOT 3aTPYIHEHUE IIPU CAMOCTOSITEIBHON paboTe ¢ KapTaMu
aTyiaca, CTAaTUCTHYECKUMU MaTepHalaMy, reorpadudecKuMU Mpuoopamu.

Ommemka «2». BpicTaBisiercs B TOM cllydyae, KOIJa ydallWecs He
MOATOTOBJEHb K BBINOJHEHUIO JTOM paboThl. [lomydeHHble pe3ynbTaThl HE
MO3BOJIAIOT ~ CHEJIaTh MPAaBUJIbHBIX BBIBOJOB U TOJHOCTBIO  PACXOASATCA C
MOCTaBJIEHHOMU 1ebt0. [loka3piBaeTCs, MI0X0€ 3HAHUE TEOPETUUECKOTO MaTepuaia u
OTCYTCTBUE HEOOXOAUMBIX YMEHUNU. PyKOBOJICTBO U MOMOIIb CO CTOPOHBI YUUTEIS U
XOpOIIO TMOATOTOBJEHHBIX ydalmuxcss HEIP(HEKTUBHBI MO MPUUYMHE TUIOXOM
MOATOTOBKH y4YaIlleTOCs.
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