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OenepanbHas pabouas nporpamma (ganee IIporpamma) mo yueOHOMY
npenmery «MaremaTtuka» paspadorana Ha ocHoBe PI'OC OO0, denepanpHOI
IPOTPaMMbl BOCIIUTAHUS C YUETOM paclpeieNi€HHBIX MO KilaccaM MPOBEPSIEMBIX
TpeOoBaHM K pe3ynbTaram ocBoeHUs OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbI
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

HOACHUTEJIbBHAA 3AIIMCKA

O0mas xapakTepucTUKa y4eOHOro npeamera « MaremMaTuka»

OdenepanbHas pabodas mporpaMma MO0 MaTeMaThuKe I 0OYyJaromuXxcs C
HO/JIA 5-10 xnaccoB pa3pabortana Ha ocHoBe DenepabHOTO roCcy1apCTBEHHOTO
00pa3oBaTEILHOTO cTaHaapTa OCHOBHOTO o011ero
00pa3oBaHus C yIETOM B COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MIPEABIBIIEMBIX K
MaTeMaTH4eCKOMy o0Opa30BaHWIO, W TPAIWIHMA POCCHHCKOTO 00pa3oBaHMUS,
KOTOPBIE 00eCreynBalOT  OBJAJCHUE  KIIOYEBBIMM  KOMIICTEHITUSIMH,
COCTaBJISIFOLMMHU OCHOBY [IJIsl HEMPEPBIBHOTO OOpa30BaHUSl U CaMOPa3BUTHS, a
TaKke IeIOCTHOCTh OOINEKYJbTYpHOTO, JUYHOCTHOTO U TO3HABaTEIHLHOTO
pa3BuTus oOyuarommxcs. B pabodeil mporpamMme yuTeHbI UACH U TOJIOKEHUS
Konneniuu pa3Butust MareMarndeckoro oopaszoBanus B Poccuiickoit deneparum.

B onoxy uudpoBoit Tpanchopmanmu  Bcex cdep UelIoBEUECKOU
NeSITEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0€3
0a30BOM MaTeMaTHYECKOW TOATOTOBKHA. YK€ B IIKOJIE MaTéMaTHUKa CIIyKHUT
OTIOPHBIM TIPEAMETOM IS M3YYEHHUS CMEXKHBIX IUCIUIUIMH, a TMOCJE IIKOJIBI
peaibHOM HEOOXOIUMOCTBIO CTAHOBUTC S HETIPEPBIBHOE 00pa3zoBaHUe, YTO TpeOyeT
MOJTHOIICHHOW 0a30BOM 0011e00pa3oBaTeNbHON TOATOTOBKH, B TOM YHCIC H
MaTeMaTH4ecKol. DTO OOYCJIOBIEHO TEM, YTO B HallM JHU PACTET YHUCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEACTBCHHBIM MPUMEHEHUEM MaTEMaTHKU: U B
cepe PKOHOMUKH, U B OHU3HECE, U B TEXHOJOTHMYECKHX OOJIACTAX, U JaXe B
T'YMaHUTAPHBIX cdepax. Takum oOpa3zom, Kpyr oOydarommxcs, IS KOTOPBIX
MaTeMaTuKa MOKET CTaTh 3HAUMMBIM MPEIMETOM, PACIIUPSIETCS.

[lpakTueckass TOJIE3BHOCTh MaTeMaTUKW OOyCJIOBJIEHA TeM, 4YTO €€
NpeaMEeTOM  SIBISIIOTCS  (yHIaMEHTAIbHBIE  CTPYKTYpPhl  HAIIero  MHpAa:
NPOCTpPaHCTBEHHBIC (OPMBI M KOJMUYECTBEHHBIE OTHOIICHHS OT MPOCTEUIIHNX,
YCBaMBA€MbIX B HEMOCPEICTBEHHOM OIBITE, N0 JOCTAaTOYHO CJIOKHBIX,
HEOOXOJIMMBIX I Pa3BUTHS HAYyYHBIX U NPUKIAAHBIX HAeH. be3 KOHKpETHhIX
MaTeMaTUYEeCKUX 3HAHWUW 3aTPyJHEHO MOHWMAHUE MPUHIMIIOB YCTPOMCTBA U
UCIIOJIb30BaHMUsI COBPEMEHHOW TEXHUKH, BOCIPHUATAE ¢  HWHTEPIPETAIHs
pa3zHOOOpa3HON COLMAILHONW, SKOHOMUYECKOM, MOJUTUYECKOW HH(OopMaluu,
Mano’(p(eKTMBHa TOBCEJHEBHAs MpakTUYecKas JearenbHocTh.  Kaxmomy
YEeJIOBEKY B CBOEM JKM3HU MPUXOJUTCA BBIMOJHATh PACUEThl U COCTABIIATH
ATOPUTMBI, HAXOIWUTh W TPUMEHATH (OPMyINbI, BIAACTh MNPAKTUIECKUMHU
npuéMamMu TreoOMETPUUYECKUX H3MEPEHUH M TMOCTPOCHUM, YUTaTh HH(POPMAIIHIO,
MPEACTABICHHYIO B BUJI€ TAOJMI], JUarpaMM U TpauKoB, *KUTh B YCIOBHUSIX



HEONPEEIEHHOCTH 1 MMOHUMATh BEPOSTHOCTHBIN XapakTep CIydalHbIX COOBITUH.

OnHOBpEeMEHHO C pacimmpeHueM cdep MNPUMEHEHHs MaTeMaTHKU B
COBpPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCSI MAaTEMATUUECKUN CTUIb
MBIIUICHNSI, MPOSBIMIIOIIMNCA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLECCE HU3YYEHHsT MATeMaTHUKUd B apCEHal NMPUEMOB W METOJOB MBIIUICHHS
YeJIOBEKa E€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIAYKIUS W JEAYKIIHS,
0000IIeHNEe U  KOHKpEeTH3alus, aHadu3 MW CHHTE3, KIACCUPUKAIUSI U
cuctemaruzauusi, adbctparupoBaHue U aHanorus. OOBEKTHl MaTeMaTH4ECKHUX
YMO3aKIIIOYEHUM, IMpaBWiIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M
JOTUYECKHUX TMOCTPOEHUM, CIOCOOCTBYIOT BBIpAOOTKE yMEHUs (HOPMYyIUPOBaTh,
00OCHOBBIBaTh U JOKa3bIBaTh CYXKJEHHUS, TEM CaMblM Pa3BUBAIOT JIOTMYECKOE
MbllUIeHHE. Benymas pojb NpUHAIISKUT MaTeMaTHke U B (HOPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTbHI MBIIUICHHUS] U BOCIIMTAHUM YMEHUM JENCTBOBATH
10 3aJJaHHBIM aIrOPUTMaM, COBEPILEHCTBOBATH M3BECTHbIE M KOHCTPYHPOBAThH
HOBbIE. B npouecce penienus 3aa4 — OCHOBOM yueOHOM JesTEIbHOCTU Ha YPOKAx
MaTeMATUKU — Pa3BUBAIOTCS TAKKE TBOpYECKAass M NPUKIAAHAS CTOPOHBI
MBIILICHHUS.

OOyueHue maremMaTHke JAaET BO3MOXHOCTh pPa3BUBaThb Yy OOYyYarOUMXCS
TOYHYIO, PAallMOHAIBHYIO U MH()OPMATUBHYIO pe€4yb, YMEHHE OTOMpaTh HanboJjee
I0IXOJISIIIIUE 3BIKOBbIE, CUMBOJIMUECKUE, TpaduecKIe CPEACTBA JIJIsl BRIPAKECHUS
CY>KJIEHUH U HarJsiAHOTO MX MPEICTaBIICHUS.

HeoOxonuMbiM ~ KOMIIOHEHTOM  OOWIed KyJbTypbl B  COBPEMEHHOM
TOJIKOBaHUM  SIBJIsieTCSl  OOIee  3HAKOMCTBO C  METOJIaMU  IMO3HAHUS
NENUCTBUTEIILHOCTH, NPEICTABICHUE O NPEIMETE M METOJAaX MAaTEMATUKH, HUX
OTJIIMYMM OT METOJIOB JAPYrMX €CTECTBEHHBIX W TYMaHUTAPHBIX Hayk, 00
OCOOEHHOCTSIX MPUMEHEHUS! MATEMATUKH JJI PELICHHUs] HAYYHBIX W MPUKIAIHBIX
3amad. Takum oOpa3oMm, mareMaTHueckoe oOpa3oBaHHE BHOCHUT CBOW BKJAJ B
dbopMupoBaHUE 00IIECH KYIbTYpHI YeIOBEKA.

M3ydeHne MaTeMaTUKU Takke CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO
YeJI0BEKa, MOHMMAHUIO KPAacOTbl U M3SIIECTBA MAaTeMaTHUYECKUX PacCyKICHUM,
BOCHPHUSITHIO TEOMETPUUECKUX (POPM, YCBOECHHUIO UJEU CUMMETPUH.

Hean ndyyenus yueOHoro npeamera «MaremaTuka
[TpuoputerHbiMu LENIMU 00ydeHH MaTeMaTuke B 5—10 Kinaccax sSBiIsSIOTCS:
(dbopMHpOBaHUE LIEHTPATBHBIX MAaTEMaTUYECKUX MOHATHH (YHUCIIO0, BEIUYMHA,

reoMeTpUYECKas durypa, nepemMeHHasl, BEPOSITHOCTD, byHKIMS),
oOecrneunBalOIMX MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTh MaTeMaTHYECKOTO
oOpa3zoBaHusl 00y4aIONIUXCS;

Ho/iBeJIeHue 00y4aroUMxcsl Ha JOCTYIMHOM JJIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSA3M MAaTr€MAaTUKU M OKPYKAIOIIEro MUpa, MOHUMAHUE MaTEMaTHKU Kak
4acTH OO1LEl KyJIbTypbl YEJIOBEUECTBA,;

pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, MCCJEIOBATENbCKAX YMEHUW, KPUTUUYHOCTH
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MBILUIEHUS, HHTEPECA K U3YYECHUIO MAaTEMaTUKU;

dbopmupoBanue GyHKIIMOHATHHON MareMaTH4ecKOM rpaMOTHOCTH: YMEHUS
pacro3HaBaThb  NPOSIBICHUS ~ MareMaTHYEeCKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIbHBIX )KM3HEHHBIX CUTYaLUsAX W MPU U3YYEHUHU APYrUX
y4yeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
dbopMyIMpOBaTh WX HA A3bIKE MaTEMAaTUKU U CO3/1aBaTh MaTEMaTUYeCKUE MOJIEIH,
IIPUMEHATh OCBOCHHBIA MAaTEMaTUYECKHWM armapar Uil PELIEHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3a/ad, MHTEPIPETHUPOBATH W OLECHUBATh IOJYyYEHHBIE
pEe3yIbTATHI.

OCHOBHBIE JIMHUU COJIEpKaHUs Kypca MareMaTuku B 5—10 knaccax: «Yucna
U BBIYUCJICHUD, «Anredpa» («Anredpanueckue BbIPAKEHUS», « YPABHEHUS U
HepaBeHCTBa»), «DyHkmm», «l'eomerpusi» («I'eomerpuueckue GUTypbl W HX
CBOMCTBa», «M3MepeHne TeoOMETPUYECKHX BEIMYUH»), «BepoATHOCT, W
CTaTUCTUKA». [[aHHBIE JIMHUX Pa3BUBAIOTCS NApAJUIEIbHO, KaX1asi B COOTBETCTBUHU
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJIHA OT JIPYroi, a B TECHOM
KOHTaKTe M B3aumojencTBuu. Kpome »3Toro, ux oOBEIMHSAET JOTHYecKas
COCTABJIAIONIAs], TPAAULUMOHHO TPHUCYIIAs MAaTEMAaTUKE W IMPOHU3BIBAIOIIAS BCE
MaTeMaTUYECKUe Kypchl M cojepkarenbHble JTUHUH. ChopMyIupoBaHHOE B
denepanbHOM rocyAapCTBEHHOM 00pa30BaTelbHOM CTaH1apTE OCHOBHOTO OOILETO
oOpazoBaHusi TpeOOBaHUWE «YMETh OIEPUPOBATH MOHITUAMH: OIpPEICICHHUE,
aKCHOMa, TEOPEMA, J10Ka3aTeIbCTBO; YMEHUE pacliO3HABATh UCTUHHBIE U JIOKHBIE
BBICKAa3bIBaHUS, IPUBOAUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHUS U
OTPUIIAHUS BBICKA3bIBAaHUID» OTHOCUTCS KO BCeM KypcaM, a (opMHpOBaHUE
JOTUYECKUX YMEHHUW paclpenensercs Mo BCEM rojam OOydeHHs Ha YpPOBHE
OCHOBHOTO 00I1Ier0 00pa30BaHMs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
ocBoeHus: PenepasibHOW padboyeil MpoOrpamMmbl, PACIPENEIEHHBIM IO ToJaM
00ydeHHsI, CTPYKTYpHPOBAHO TaKUM O0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIHATILHBIM BOpOcaM 00ydarolmecs: o0palaiuch HEOJHOKPATHO, YTOOBI
OBJIQJICHUE MAaTEMaTUYECKUMHU TOHATUSAMM M HaBbIKAMH OCYIIECTBISIOCH
NOCJIEOBATEIbHO M TOCTYNAaTeJbHO, C  COOJIIOJEHUEM  IPUHLUIA
NPEEMCTBEHHOCTH, @ HOBbI€ 3HaHUS BKIIOYAIMCh B OOIILYI0 CHUCTEMY
MaTeMAaTUYECKUX MPEICTABICHUN OO0ydYalomuXcs, paclmpsis W yriayonss eg,
00pa3yst IpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

IpuHuunel peaju3anuu padodeit
NPorpamMMmblI

[lpu peamuzanuu npuHIUna IUPPEpEeHIUPOBAHHOTO (MHAUBUAYAIBHOTO)
noaxona B o0ydeHun Marematuke oOydaronmxcss ¢ HOJIA HeoOGxomumo
YUHUTBHIBAaTh YPOBEHb PA3BUTHS Y HUX MaHyaJbHbIX HABBIKOB. YUUTENb B MPOLIECCE
oOydeHHs] oOmpenenser BO3MOXHOCTH YYalllUXCS BBIMOJHATH MHCHhMEHHBIC
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paboOThl, TOJIL30BaTbCSl MaTeMaTWYEeCKUMU HHCTPYMEHTaMHU B TIpoliecce
NOCTPOEHUS] TE€OMETPUUYECKUX (PUTYp U U3MEPUTEIbHBIX omnepauuid. Tak xe B
nporecce 00y4eHHsT MaTeMaTHKe, YYUTEIF0 HEOOXOMMO yYUTHIBATH YPOBEHb U
Ka4eCcTBO pPa3BUTHE YCTHOW peuun oOydarommxcs. [Ipu HemocTaTo4HOM ypOBHE €
pa3BUTUSL  HEOOXOAMMO  UCIOJIb30BaTh  TakWe  METOABl  TEKYIIET0 U
IPOMEXYTOUYHOT'O KOHTPOJISI 3HAHWM OOydYarolMXcs, KOTOpble Obl 0OBEKTUBHO
MOKAa3bIBAIM PE3yJIbTATUBHOCTh HMX OOydeHHs. BrmoueHus o00ydJarommxcs B
NPOEKTHYIO U y4eOHO-HCCIENOBATENbCKYIO  JIEATEIBHOCTh,  HPOBEICHHUS
HAOJIOIGCHUH W SKCIEPUMEHTOB, B TOM YHCJIE C HCIOJb30BaHUEM Y4eOHOTO
JabopaTopHOro 000pya0BaHUsA, MU(PPOBOTO (IEKTPOHHOTO) U TPAAUIIMOHHOTO
U3MEpPEHHsI, BKJIIOYAs  OMNpPEACICHUE  MECTOHAXOXKIACHUS,  BUPTYAIbHBIX
J1a00paTOpHid, BEIIECTBEHHBIX U BUPTYAILHO-HATJISIHBIX MOJENEH, 1 KOJUICKIIUN
OCHOBHBIX MaTeMaTu4eCKuX 0ObEKTOB.

OOyyvarommecss C JABUraTebHbIMM HAPYIIEHUSAMH HCHBITHIBAIOT PNl
TpyAHOCTEH B Tmpolecce oOydeHus maremartuke. MOTOpPHBIE HApYIICHUS
OTPaHUYMBAIOT  CIIOCOOHOCTh K OCBOCHHIO TIPEAMETHO TMPAKTUYECKOM
NESITENbHOCTH. DTO MPUBOJIUT K TOMY, 4TO (pOpMUpYIOLMECS 3HAHUS U HABBIKU
SBJIIIOTCS HEIPOUHBIMU, IOBEPXHOCTHBIMHU, (PparMeHTapHBIMH, HE CBSI3aHHBIMU B
enuHyto  cucteMy. OOHapyKXHUBalOTCS  TPYAHOCTH B  (OPMHUPOBAHUU
NPOCTPAHCTBEHHBIX M BPEMEHHBIX MPECTABICHUM, CYETHBIX OTIepaIuii, padoTe C
TETpaablo, Y4€OHUKOM, CIIOCO0ax 3amUcu MPUMEPOB B CTOJIOUK, COOJIOICHUEM
opdorpadhuIecKoro peKuMa.

Ha ypokax marematuku, oOydarommecs ¢ HOJIA ucnsIThiBalOT 0cOOEHHBIE
TPYAHOCTH IIPH BHITIOJHEHUU PUCYHKOB, YepTeXei, rpauKoB, Tak Kak UM TPYAHO
OJIHOBPEMEHHO JIepKaTh KapaHJalll U JHHEHKY, [MO3TOMYy UM 00s3aTebHO
TpedyeTcsi MoMOoIIb B3pocioro (yuaurens, accucTenta). Ooyugaromemycs ¢ HOJIA
OBIBaeT MpOIIe HAKATHEM KIIABHII BHITIOJHUTH YEPTEXK HA KOMITBIOTEPE, YEM ITO
clienaTth ¢ MOMOUIbIO Kapanaama u guHeku. Ooyyaroummces ¢ HOJJA noctarouno
TSIKEJI0O OCBaMBaTh BBOJI MaTeMaTHYECKUX CUMBOJIOB, HAPUMEP, OOBIKHOBEHHBIX
TPOOEH.

Ecnu y oOyuaronierocs ectb HapyieHust GyHKIMA PYK, TO T€OMETPHUY €CKHUi
MaTepuall MOKHO paccMarpuBarh 0030pHO, 3a/1a4H, CBSI3aHHBIE C TIOCTPOCHHEM,
nponycTuth. BupTyanbHas naboparopusi 1O MareMaTuke, Hampumep, Ha
miarpopme MOII (PDII) maer oOydarommmcs BO3MOKHOCTH BBITIOJHATH
MOCTPOEHHUE TEOMETPHUYECKHX (PUTYp Ha TUIOCKOCTU M B TIPOCTPAHCTBE, paboTaTh C
KOOPJAMHATHOW IUIOCKOCThIO. Boibiioe BHMMaHue HEOOXOauMoO oOpamarh Ha
NPAKTUYECKYIO HAPaBJICHHOCTh OOYyUEHUs] MaTeMaTuke, a UMEHHO: a) U3MEpPEHHE
NepUMETPOB M IUIOIael; 0) BBIYMCIMTENbHbIE HABBIKM, B TOM YHUCJIE MU C
MOMOIIBIO KaTbKYJISTOPA.

OnHoit u3 ocobenHoctel padboTtel ¢ ooyudaronmmucsa ¢ HOJIA aBnsiercs to,
YTO UM HEOOXO0IUMO OOJIbIIIE BPEMEHH JIJIs BBIMIOJIHEHUS 3a/IaHUi, YeM 310pPOBbIM
oOy4arommcesi, MO3TOMY Il KOHTPOJISl 3HAHUM JIy4lle UCTIO0Ib30BaTh 33Jja4ul Ha
TOTOBBIX YepTEekKaxX, 3a7aud, B KOTOPBIX YK€ HAIe4aTaHO YCJOBHE W Hayayo
pelieHns, a 00yJaronmMcs 0CTaéTCs €ro TOJBKO 3aKOHYUTHh WJIHM BBITIOJHHUTH



TECTOBBIC 3amaHus. llepes KOHTPOJIBHBIMH paboTaMH HEOOXOJIUMO TPOBOIHUTH
00001IaoIMe YpoKu Mo TeMme, Tak Kak y oOydarommuxcs ¢ HOJIA ormeuaroTcs
HEIOCTAaTKN Pa3BUTHS MaMsITH, OCOOEHHO KpaTrkoBpeMeHHOW. (OO0oobmmaromnye
YPOKH JTal0T BO3MOXXHOCTh CKOHIICHTPUPOBaTh BHUMAaHHE HAa OCHOBHBIX
YIPaKHEHUSIX, BBEICHHBIX B KOHTPOJIBHYIO PadoTy.

XapaKkTepucTHKA 0C00bIX 00pa30BaTe/IbHbIX MOTPeOHOCTEN
oO0yuaromuxcsa ¢c HOAA

Oco0Obie o0pa3zoBaTenbHble TOTPEOHOCTH y OOYUAIOIIMXCS ¢ HAPYILICHUSIMU
OTIOPHO-JIBUTATEIbHOTO  amnmapara 3aJaloTcsi  Cheuu(Pukod  IBUTATETbHBIX
HApyIICHUH, a Takke CHenu(PUKON HAPYIIEHUS TICUXUYECKOTO pa3BUTHS, U
OTIPEACIIIOT 0COOYIO JIOTHKY MOCTPOEHHUs yuyeOHoro mpoiiecca. Hapsiay ¢ atum
MOYKHO BBIJICJIUTh OCOOBIE TIO CBOEMY XapakTepy IMOTpeOHOCTH B OOy4YEHUH
MaremaThKe, CBOMCTBEeHHbIE BceM obOydarommumes ¢ HOJIA:

— HEOOXOJMMO HCTOJIb30BAHUE CIEUUATBHBIX METOJIOB, MPUEMOB H
cpeacTB oOydeHHs (B TOM YHCJEC CHEIUAIM3UPOBAHHBIX KOMIBIOTEPHBIX H
ACCHCTUBHBIX TEXHOJIOTHH), 00E€CTICUMBAIOIINX PEeATU3AINI0 «OOXOJHBIX ITyTEH»
00y4YeHHS; UCTIOJIH30BAHUE BUPTYATbHON MaTeMaTnyeckKoi J1ad0paTopuu.

— HarJSTHO-ICHCTBEHHBIN, TPEAMETHO-TIPAKTHICCKUN XapakTep 00ydeHUT
MaTeMaTHKe M YIIPOIICHUE CUCTEMbI YI€OHO -TT03HABATEILHBIX 3a/1a4, PEIIaeMbIX B
npoiiecce o0ydeHus;

— CIIELIMAIbHOE o0yueHue «IIEPEHOCY» c(hopMHUPOBAHHBIX
MAaTEMATHYECKUX 3HAHUM W YMEHHU B HOBBIE CUTYallMM B3aUMOJECUCTBHS C
JICUCTBUTEIBLHOCTHIO;

— CHeuuajgbHas TOMOIIL B Pa3BUTHM BO3MOXKHOCTEH BepOaIbHOU W
HEBEepOATbHON KOMMYHHUKAIIMK HAa YPOKaX MaTeMaTUKH;

— KOPPEKIMS MNPOU3HOCUTEIBHON CTOPOHBI pPEYM; OCBOEHUE YMEHUS
UCIIOJIb30BaTh PeYb IO BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYAIIHH;

— obecrieyeHue 0co00W MPOCTPAHCTBEHHOW M BPEMEHHOW OpTraHU3alUU
00pa30BaTEIbHON CPENbL;

— MaKCHMaJlbHOE pacHIMpeHrne 00pa3oBaTeIbHOTO  MPOCTPAHCTBA  —
BBIXOJ 3@ Tpeaeibl  00pa30oBaTeNbHOTO  YUPSKACHUS TIPU  PEIICHUH
MaTeMaTHYECKHUX 3a/1a4 W BBITIOJTHEHUH MPOEKTHBIX padoT.

— WCIOJB30BaTh AJITOPUTMBI JEHCTBUNA TPH PEUICHUA OOYYaIOIIUMU C
HO/IA omnpeneneHHbIX TUMIOB MareMaTUyeCKUX 3ajlady, B TOM YHUCJIE B MPOIECCEe
BBITIOJTHEHUSI CAMOCTOSTEIBHBIX PabOT.

MecTo npeamera B y4eOHOM IIaHe
B cootBercTBUU ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa3oBaTeiIbHBIM
CTaHAApTOM  OCHOBHOrO oOmero oOpa3oBaHHMs  MaTeMaTWKa  SIBJISIETCS
oOs3aTeNnbHBIM TPEIMETOM Ha JTaHHOM ypoBHE oOpazoBanusa. B 5-10 kmaccax
y4eOHbIH peaMeTr «MaTemaTrka» TPaAUuIIMOHHO U3Y9aeTCsl B paMKax CJICAYOIINX
y4eOHBIX KypCOB: B 5—6 Kaccax — Kypca «Maremaruka», B /—10 kimaccax —
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KypcoB «Amnrebpa» u «l'eomerpusi». Hacrtosmielr nporpamMmoit BBOAUTCS
CaMOCTOSTEIIbHBIN y4eOHbIN Kypc « BepOsiTHOCTh U CTAaTUCTUKAY.

Temarnyeckoe IUIAHUPOBAHWE YYEOHBIX KYpCOB M PEKOMEH]yeMOE
pacmpezieneHie y4eOHOTO BPEMEHHM Il M3YYEHHS OTHAEIbHBIX  TEM,
MpeJI0KEHHbIE B HACTOSIIECH MpOorpaMMe, HaJlo pacCMaTprBaTh Kak MPUMEPHBIC
OPUEHTHUPHI B MOMOIIb COCTABUTEIIIO aBTOPCKOM paboueil mporpaMmbl U IPEXIE
BCEro yuuTeno. ABTop paboueil mporpaMmsbl BIIPaBE YBEIUUUTh WM YMEHBIIUTh
MPENJI0KEHHOE YUCJI0 y4€OHBIX YaCOB Ha TEMY, YTOOBI YTIIyOUTHCS B TEMATHKY, B
00JIbIIIeH CTEMEHN 3aMHTEPECOBABIIIYIO 00 YUaIOIIMXCS, WM HAIPaBUTh YCHJIMS Ha
IPE0I0JICHHUE 3aTpyIHEHUH. [JoITycTUMO TakxKe JIOKalbHOE Nepepacipe/ieieHue U
MEPECTAaHOBKA DJIEMEHTOB COJEpKaHWsl BHYTPHU JAHHOTO Kjacca WM BHYTPH
BCEro Kypca Tipu HeoOxoaumocTH. KommdecTBO mpoBEepOUYHBIX pPaboT
(TemMaTHUYeCKUil U UTOTOBBIM KOHTPOJIb Kaue€CTBa YCBOCHUS YU4€OHOTO Marepuana)
U UX TUN (CaMOCTOSITENIbHbIE W KOHTPOJIbHBbIE PaOOTHI, TECThI) OCTAIOTCS HA
YCMOTpEHUE yuuTessi. TakKe y4UTeb BIPABE YBEIUUUTh WM YMEHBIIUTH YUCIIO
ydeOHBIX dYacoB, OTBeACHHBIX B demepampbHOi pabodeit mporpamMmme Ha
000011IeHUe,  MOBTOPEHUE,  CHUCTEMATH3alUI0  3HAHUK  OOydJaronwxcs.
EAvHCTBEHHBIM, HO IPUHIUITUATILHO BaXXHBIM KPUTEPUEM, SIBIIIETCS JOCTHKEHUE
pe3yabTaTOB OOYYEHUs, YKa3aHHBIX B HACTOSIIEH MpOrpaMMme Ha KOHEIl yPOBHS
OCHOBHOTO 001IIero o0pa3zoBaHusl.

Conepxanue ydyeOHoro mnpeamera «MaremaTuka», NPEACTAaBICHHOE B
denepanbHON aganTUpOBaHHOM padoueid mporpamme, cooTBeTcTByeT PI'OC
000, denepanpHOI OCHOBHOM 00pa30BaTEILHON MPOTPaMMe OCHOBHOTO OOIIIET0
00pa3oBaHus C y4E€TOM IPOJIOHTAIIMUA HA OJUH TOJI.



OEJTEPAJIbHAS PABOYASA ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». /—10 KJIACCBbI

Henau u3yyeHust yueGHOro Kypca

AnreOpa SBISIETCS OJIHAM U3 OIMOPHBIX KYPCOB OCHOBHOUM IIKOJIBI: OHA
obecrieunBaeT M3y4YCHHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK W
T'YMaHUTApPHOTO IIMKIOB, ©€ OCBOCHHE HEOOXOAMMO IS TPOJOJIKCHHUS
oOpa3oBaHus W B MOBCEIHEBHOW XKM3HU. Pa3BuTHe y 0OydJaromMXCs HAyYHBIX
npe/ICTaBICHUI 0 MIPOUCXOKICHAH
Y CYIIHOCTH alire0pandecKux abCcTpakIii, Cloco0e OTpaKeHUS -MaTeMaTHIeCKOM
HAYKOW SIBJICHUW U MPOLIECCOB B MPUPOJIC U OOIIECTBE, PO MATEMATUIECKOTO
MOJICIMPOBAaHUS B HAYYHOM TIIO3HAHMM W B TIPaKTHKE CIIOCOOCTBYET
bopMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS U KAY4ECTB MBIIUICHHS, HEOOX0TUMBIX
JUIsl aJanTalid B COBpPEeMEHHOM 1mdpoBom obmecTBe. M3yuenue anreOpbl
€CTECTBEHHBIM 00pPa3oM 00ECIIEUNBACT Pa3BUTHE YMEHHUS HA0II0aTh, CPAaBHUBATB,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHS W BBIBOJBI, (OPMYIMPOBATH
yrBep)kaeHUs. OCBOEHHE Kypca anredpbl 00eCreunuBacT pa3BUTUE JOTUYECKOTO
MBIIUICHUS OOYYaloIUXCs: OHM UCIOJb3YIOT JACHYKTUBHBIE W HWHIYKTHBHBIC
pac-cyxaeHusi, 0000IIeHNE W KOHKpPETU3aInio, adCTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe MpeANoJiaraeT 3HAYUTENIbHBIA O00BEM CaMOCTOATEIbHOM
NESTEIbHOCTH OOYYaroUXcsl, IMOATOMY CaMOCTOSITEILHOE peIleHUe 3ajad
CCTCCTBCHHBIM 00pa3oM SBIIETCS peaH3allieii ACATSILHOCTHOTO IPUHITUIIA
00y4eHus.

B ctpykrype mporpaMmmbl yueOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHHMAIOT COJEpKaTelbHO-METOINYecKre JTMHUM: «Yuncma u
BBIYHCIICHUS»; « ANreOpandecKie BBIPRKEHUS»; « YpaBHEHUS W HEPABEHCTBAY;
«Dynkuuny. Kaxkaast u3 3TUX coliepKaTellbHO-METOMYECKIX JIMHUA Pa3BUBACTCS
Ha TPOTSIKEHUU TPEX JIET U3yUEHHUs Kypca, ECTECTBEHHBIM 00pa30oM TepeIieTasich
U B3aUMOJICHCTBYS C JAPYTUMH €ro JWHHSIMH. B Xome wusydeHus Kypca
00ydJaronmMcst IPUXOIUTCSA JIOTHUECKH PacCyX1aTh, UCIOJIb30BATh TEOPETHKO-
MHOKECTBEHHBIN S3BIK. B CBS3M ¢ 3TUM I1e]IeCO00Pa3HO BKIIOYHTH B IPOTPAMMY
HEKOTOpPHIC OCHOBBI JIOTHKH, TIPOHHU3BIBAIOIINE BCE OCHOBHBIC pa3ciibl
MaTeMaTHIECKOro 00pa30BaHus U CIIOCOOCTBYIOIIME OBIAICHUIO 00YYatOIMUCS
OCHOB YHHMBEPCAIHHOTO MaTeMaTH4ecKOro s3blka. TakuMm 00pa3oM, MOXKHO
YTBEpXKIaTh, YTO COJEPKATEIHbHOW M CTPYKTYPHOW OCOOEHHOCTBIO Kypca
«Anre0pa» SBISIETCS €ro MHTETPUPOBAHHBIN XapakKTep.

Conepxanne nuHUM «Yucioa W BBIYUCICHHS CIY)KAT OCHOBOM JIs
JATLHEHINET0 W3YYCHUsT MATEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYUYAIONHXCS
JIOTHYECKOTO MBIIIICHHUS, (POPMHUPOBAHUIO YMEHHS TI0JIb30BaThCS AJTOPUTMAMH, a
TaKXe MPHUOOPETCHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCETHEBHOM
KU3HU. Pa3BUTHE TOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIIMOHATHLHBIMU
U UppalMOHAIBHBIMH  YHUCIaMH, (HOPMHUPOBAHUEM  MPEJACTABICHHA O
JEHCTBUTEIBHOM YHCIIE. 3aBepIlIeHHe OCBOSHHS YMCIIOBOW JIMHUM OTHECEHO K



cTapIeMy 3BeHy 00I1ero 00pa3oBaHus.

Conepkanue JByX ainreOpanueckux JIMHUM —  «AnreOpandeckue
BBIpOKEHHS» U «YPaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y
00ydJaronmxcsi MaTeMaTHYECKOTO ammaparta, HeOOXOIMMOTO JIJIsl PEeIIeHUs 3a1aq
MaTeMaTUKHU, CMEXKHBIX MPEIMETOB M MPAKTHUKO-OPUEHTHUPOBAHHBIX 3amad. B
OCHOBHOM IIKOJIE Y4eOHBIH MaTepuall TPYNIHUPYETCS BOKPYT PpPalMOHATBHBIX
BbIp@KeHMA. AnreOpa JAEMOHCTPUPYET 3HAYEHHE MaTeMaTWKU Kak s3bIKa JIJIs
MOCTPOCHHSI MaTeMaTHUYEeCKUX MOJENeH, OMUCAHUA TIPOIECCOB U SBJICHUUN
peanpHOTO MHpa. B 3amaum oOydeHHMS anreOpe BXOMAT TakKe IaabHEHIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YaCTHOCTH, IS
OCBOCHHUS Kypca UWHGOPMATHKH, W OBJAJACHWEC HABBIKAMHU JETYKTUBHBIX
paccyxnenuid. [I[peoGpazoBanre CHMBOJIBHBIX OPM BHOCUT CBOH CTieIUUIECKUN
BKJIQJT B Pa3BUTUE BOOOPAKEHHUS, CTIOCOOHOCTEH K MAaTEMaTn4ecKOMY TBOPYECTBY.

Conepxxanne  (QyHKIMOHAIBHO-TpAPUYECKOW  JIMHUW  HAIlEJICHO  Ha
nojiyueHue  OoOydaromMMUCs  3HaHUM O  (QYHKOUSIX  Kak  BaKHEHIIEH
MaTeMaTUYECKOW MOJENU [Jisl OMHCAHWsl M WCCIENOBaHUS Pa3HO-OOpa3HBIX
NPOIIECCOB U SIBJICHWUH B TpHpoae U oOmecTBe. M3ydeHwe 3TOro marepuaia
CIIOCOOCTBYET Pa3BUTUIO y OOYYAIONMXCS YMEHHS HCTOJb30BaTh Pa3IMIHBIC
BBIpA3HWTEIbHBIC CPEACTBA S3bIKA MAaTEMaTHKH — CJIOBECHBIC, CUMBOJHMYECKUE,
rpaguueckue, BHOCHT BKJIaJ B (OpMHpOBaHHME TPEACTABICHHUA O POJHU
MaTeMaTUKHA B Pa3BUTUH ITUBWIM3AIIUN U KYJIbTYPHI.

MecTo y4eOHOT0 Kypca B YUeOHOM IJIAHE

Cornacno yue6Homy miany B /—10 kiaccax m3ywaercs y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CJICIYIOIME OCHOBHBIC Pa3/elibl COJIEPIKAHUS:
«Uucna W BBIUYHCICHUS», «AJreOpandecKue BBIPAKCHUSI», «YPAaBHCHUS W
HEpaBeHCTBa», « DyHKIIM».

VY4eOHbIH m1aH Ha u3ydeHue anreopsl B 7—10 kimaccax OTBOIUT HE MeHee 3
y4eOHBIX YacOB B HENEII0 B TEUCHHE KAKIOTO roja oO0ydeHus, oOImmid o0beM
yacoB - He MeHee 408.

CoaepxxaHue yuebHoro kypca (no rogam obyueHusn)
7 kaacce

Yucna u eéviuucieHusn

JlelicCTBUTEJIbHBIE YHMCJIA

PanmonansHBIC YKCIa, HppAMOHALHBIC YHCIIAa, KOHEYHBIC 1 O€CKOHCUHBIC
JeCSITUIHBIC TPpoOH. MHOKECTBO IEMCTBUTEIBHBIX YHUCEIT; JSHCTBUTEILHBIC YHCIIA
Kak OECKOHEYHbIE JeCSATUYHbIe ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXK]1y MHO>KECTBOM JIECTBUTEIIbHBIX YUCET U KOOPAUHATHOUN MIPAMOM.

CpaBHeHHE JEHCTBUTEIBHBIX YHCEN, apU(PMETHUYCCKHE IEHCTBUSA C
JICHCTBUTEILHBIMH YHCJIaMH.

N3mepennsi, npudanKeHusl, OIeHKH

PazMepsl 0OBEKTOB OKPYKAIOIIETO MHPA, IJIUTEIHLHOCTH TMPOIECCOB B
OKPY’KarolleM MHUPE.



[IpnOmmxk€HHOE  3HAYE€HWE  BEJIMYMHBI, TOYHOCTb  MPUOIMKEHUS.
Oxkpyrnenue yncen. Ilpukuaka u olieHKa pe3yabTaTOB BEIYMCIICHUM.

Ypasenenus u nepasencmea

YpaBHeHus C OJHOH MEPEeMEHHOH

JIuneniHoe ypaBHeHMe. PemieHne ypaBHEHWM, CBOJSAIIMXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHHUM, CBOASAIIMXCS K KBAIPATHBIM.
bukBagparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUM TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne qpoOHO-pallMOHAILHBIX YPaBHEHHI.

Perenne TeKCTOBBIX 3a1a4 allre0pandeckKuM METOI0M.

CucreMbl ypaBHeHHH

VYpaBHeHHE ¢ ABYMs MEpEMEHHbIMHU U ero rpaduk. Pemenue cuctem nByx
JIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU. PelieHne cuctem A1ByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpo#l creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMMU.

Pemenune TeKCTOBBIX 3314 alire0panuecKiUM CriocOO0OM.

HepaBencTBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PermeHue cucrtem
JIMHEWHBIX HEPABEHCTB C OJHOM TIiepeMeHHOM. KBagparHble HepaBEHCTBA.
['paduueckas wmHTEpIHpeTalis HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMU.

Dyukuyuu

KBagparnunas ¢ynkmus, e€ rpaduk m cBoiictBa. [lapabomna, koopauHaTh
BEPIIMHBI TapadoJibl, 0Ch CUMMETPHUH NapaloJIbl.

Ipapuxn  dymxmmit:  y = kx, y =k« + b, y=ad y=ax,
y = vx, ¥y =[X| u ux cBoiicTBa.

Yucnoewvle nocneoosamenvrhocmu

Omnpenesienne v coco0bI 3a1aHNS YU CJIOBBIX IIOCJICA0BATEIBbHOCTE |

[loHsiTHE YHUCIOBOM MMOCIEA0BATEIBLHOCTH. 3aIaHUE TIOCJIEI0BATEILHOCTH
peKyppeHTHOH hopMyoii U popmynnoi N-ro uieHa.

ApupmeTnyeckasi M reoMeTpUYecKasi Nporpeccuun

Apudmernueckas U reomerpuueckas nporpeccuu. @opmynbl N-ro yjeHa
apuPMETUYECKON U reOMETPUUECKON MPOTPECCUM, CYMMBbI IEPBBIX N YJIEHOB.

N300paxeHne 4JeHOB apu(PMETUUECKOW M T'€OMETPUUYECKOW IpOoTrpeccuit
TOYKAMHU Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEHMHBIM U SKCHOHEHIIMAIBHBIN POCT.
CI10KHBIE TPOLIEHTHI.

MnaHupyeMbie npeaMeTHbIE pe3y/ibTaTbl 0CBOEHUSA pabouenporpaMmbli
Kypca (no rogpam obyueHus)

OcBoenue yuyeOHOro Kypca «AireOpa» Ha ypOBHE OCHOBHOTO OOILETO
oOpa3zoBaHUsl JOJDKHO OOECTeYrBaTh JOCTIKEHHUE CIEAYIOUMX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

7 kyiace

YQucna u eviuucieHusn
10



BI)IHOJ'IHSITB, coucTad YCTHBIC W IIHMCbMCHHBLIC HpI/IéMBI, apI/I(I)MGTI/I‘leCKI/IC
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JEUCTBUS C PAIMOHATBHBIMU YHCJIAMU.

Haxonuth 3HaueHUS YUCIOBBIX BBIPAKEHUM; MPUMEHSITh Pa3HOOOpa3HbIC
CIOCOOBI U TPUEMBI BEIYUCIICHUSI 3HAUEHHUM POOHBIX BBIPAKEHU, COEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIE APOOH.

[lepexoauTs OT OJJHOM (POPMBI 3aNTUCH YHCEN K APYroi (mpeodpa3oBbIBATh
JECATUYHYIO IpoOb B 0OBIKHOBEHHYIO, O0OBIKHOBEHHYIO
B JICCSITHYHYIO, B YaCTHOCTU B OECKOHEUHYIO JICCATUYHYIO JIpOOB).

CpaBHHBATh M YHOPSIAOYMBATH PAIIMOHATBHBIC YUCIIA.

OKpyTJIATh YKCIIA.

BbITIOHATE TPUKUAKY €W OILICHKY pe3yjbTaTa BBIYKMCIICHUN, OIICHKY
3HAYEHUW YUCJIOBBIX BHIPAKECHUMN.

BbITIOHATE 1EMCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MTOKAa3aTENIIMHU.

[IpuMeHATh NPHW3HAKK  JIETUMOCTH, Pa3JIOKEHHE Ha  MHOKUTEIH
HaTypaJIbHBIX YHUCEIL

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ1a4U, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPUHUOHATBHOCTHIO BEIMYMH, MPOLIEHTAMHU; HHTEPIPETUPOBATH
pe3ybTaThl PEIIeHUs 3a/1a4 C YYETOM OTPaHUYCHUH, CBA3AHHBIX CO CBOWCTBaMU
paccMarpuBaeMbIX OOBEKTOB.

Anzedpauueckue eviparxcenus

Hcmnonb30Barh anredpandecKyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B Mpoliecce OCBOCHUSI yUeOHOT0 MaTepuara.

Haxonute 3HaueHHUss OYKBEHHBIX BBIPQKCHHM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BemmonHaTe  mpeoOpa3oBaHusi  1IENOTO  BBIPAKEHUS B MHOTOWICH
MPUBEICHUEM TIOJ00HBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbITIOHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYJICHa Ha
MHOTOYJICH, TPUMEHSATH (GOPMYJIbI KBajpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3foKEHWE MHOTOYJICHOB HAa MHOXUTENIM C TIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOINEro MHOXXHTENS, TPYNIMUPOBKU  CJIAracMbiX,
npuMeHeHus GopMyJ1 COKPAIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh peoOpa3oBaHUsl MHOTOYJICHOB JIJISl PEIICHUS PAa3IMYHbIX 3a/1a4
U3 MaTeMaTHKH, CMEKHBIX MIPEAMETOB, U3 pPEeaTbHOM MPAKTUKH.

Hcnonp30Barh CBOMCTBA CTENEHEHM C HATYPAIbHBIMM IOKA3ATEISAMU IS
npeoOpazoBaHusl BEIPAKCHHIM.

Ypasnenusn u nepasencmea

Pemare nMHElHBIE YpaBHEHUSI C OJHOW NMEPEMEHHOMW, MPUMEHAS IMPABUIIA
repexo/ia OT UCXOHOTO YPAaBHEHUS K paBHOCUIbBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM 9YUCJI0O KOPHEM YPaBHEHUS.

[TpumensaThy rpaduyeckue METOIbl IPU PEIICHUN JUHEUHBIX YPaBHEHHUM U
UX CUCTEM.

[lonOupares mnpuMepbl Map YUCEN, SBISIOMMXCS pPEIICHUEM JHUHEHHOTO
ypaBHEHUS C ABYMs MEPEMEHHBIMH.

CTtpouTh B KOOPJMHATHOW IJIOCKOCTU T'paduK JUHEMHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMU; TOJb3YSICh TPpapuKOM, MPUBOAUTH MPHUMEPHI PEIICHUS
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YpaBHEHHUS.

Pemare cucTembl IByX JIMHEWHBIX YPABHEHUU C JIBYMs IIEPEMEHHBIMU, B
TOM YuCJie rpaduIeCcKH.

CocTaBnsiTh M pelarb JUHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUN IO YCIOBHUIO 3a/laduH, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1auM MOJYyYEHHBIA Pe3yibTar.

Koopounamout u cpagpuxu. Oynkyuu

N300pakaTh Ha KOOPJAWMHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIHC
3aJIaHHBIM KOOPJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI; 3alMCHIBATH YHUCIIOBBIE
MPOMEXKYTKH Ha aNredpandyeckoM si3bIKe.

OTmeuarbs B KOOPJAMHATHOM IUNIOCKOCTH TOUYKH MO 33JaHHBIM KOOPIMHATAM;
CTpOUTH rpaduky TMHEHHBIX GyHKIMH. CTpouTth rpaduk GyHkmmu Yy =[X|.

OnuceiBaTh € MOMOUIBI0 (DYHKIMH W3BECTHBIE 3aBUCHUMOCTH MEXITY
BEJIMYUHAMU: CKOPOCTb, BpEMs, PACCTOSHHE; II€Ha, KOJUYECTBO, CTOUMOCTD;
POU3BOJAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoautb 3HaueHue QyHKIMHU 110 3HAYEHUIO €€ apryMEHTA.

[Torumats rpaduaecknii crrocod MpeACTaBICHUS W aHaIM3a WHOOPMAIIHH;
U3BJIEKATh U UHTEPIIPETUPOBATh UHPOPMALIMIO U3 TPadUKOB pEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEHN.
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TemaTunueckoe nnaHMpoBaHue yuebHoro kypca (no rogpam obyueHms)

7 kaacc (He meHee 102 )

Ha3Banue
paszieJia
(Temb1) OcHoBHoOe cofiep:kaHue OcHoOBHbIE BU/IbI [1€ATEJIbHOCTH
o0yuyaronmxcs
(4mcao
4acoB)
Yucaa u [oustue CucTeMaTH3MpoOBaTh M 000ralmATH 3HAHUS 00 OOBIKHOBEHHBIX U IECATUIHBIX IPOOSX.
BbIYHCJIEeHI paloHaIBHOTO
. - CpaBHUBATHL M YNOPSI0YHMBATH [po0H, MpeoOpa3oBbIBas MPU HEOOXOIUMOCTU
JECATUYHBIE APOOH B OOBIKHOBEHHBIE, OOBIKHOBECHHBIC B JICCSTUYHBIC, B YACTHOCTH B
p Apudmernaeck p 5
alMOHAJIbH . €CKOHEYH CCATUYH 00b.
I UE/ICHCTBUSA C yio A yio /b
ble Yucjaa .. N
pannOHAILHBIMATH CTAMH. IpuMeHsTL pa3sHOOOpasHbie CHOCO0LI W NPUEMBI  BLIYHMCIEHHS 3HAYEHMIA
(25 9) JAPOOHBIX BBIPAXKEHHUH, COJEpKAIMX OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH: 3aMEHSITh

CpaBHeHue,
YIOPSAAOYNBAHUE
palMOHaIbHbIX YK CEll.

Cremnesb ¢
HaTypaJ'IBHbIM
[10Ka3aTeJIEM.

Pemenue oOcCHOBHBIX 3amad
Ha JpoOu, TPOIEHTHI W3
peaTbHON MPAKTHUKH.

[IpusHaxu

JIEIINMOC
TH, pasNoKECHUA Ha
MHOXHUTEIN HAaTypaJbHBIX
qucel.

IpH  HEOOXOJUMOCTH  JECATHYHYIO JApoO0b OOBIKHOBEHHOH M  OOBIKHOBEHHYIO
JECATUYHOMN, TPUBOJIUTH BhIpaXXeHHE K Gopme, HanOosee ynoOHOM Ui BBIYMCICHUH,
npeoOpa3oBhIBAaTh JAPOOHBIC BBIPAKEHHS HAa YMHOXCHHE M JEJICHHE JAECSITUYHBIX

JIPOOEHK ACUCTBUSM C LIEJIBIMUA YHCIIAMU.

IIpuBoauTh 4YMCIOBBIE M OyKBeHHbIE NpPHUMEpbl CTENEHU C HaTypaJIbHBIM
IOoKa3aTesneM, OOBSACHSA 3HAYEHMs OCHOBAHUS CTENEHM M I0Ka3aTessl CTEleHH,
HaXOIUTh 3HAYEHMs CTeleHeld Buaa A" (a — nroboe panuoOHaNBHOE YHCIO0, N —

HaTypaJbHOE YHCIIO).

IonmMaTh CMBICT 3amUCH OOJBIIMX YHUCEN C TIOMOIIBIO JECATUYHBIX NpoOed u
creneHelt uncna 10, npUMEHSTH WX B PEAIbHBIX CUTYAIIHIX.

Hp](IMeHSITb IMpU3HAKA JCJIUMOCTH, Pa3JIOKCHUSA Ha MHOXKXHUTCIIN HATypaJIbHBIX YU CCII.

PemiaTh 3aauM Ha 4acTH, MPOIEHTHI, MPOMOPIINH, Ha HAXOKIACHUE IpoOH (IIPOLIEHTA)
oT
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Peanrnurie 3aBHUCHUMOCTH.
[psmas " oOpaTHas
MPONOPLUOHATBHOCTH

BEJIMYMHBI U BEIMYMHBI MO €€ napobu (IpoIeHTy), Ipodu (IpoleHTa), KOTOPBIH
COCTaBJIsIeT OAHAa BenuuumHa oT Jpyroil. IlpuBoauTs, pa3dupaTb, OLEHMBATH
pasIu4HbIe
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pCUICHU A, 3allMCHU pemeHHﬁ TCKCTOBBIX 3aJa4.

Pacno3sHaBath U 00BACHITDH, ONMPASICh HA ONPEIAEIICHHUS], IPSIMO IPONOPLIUOHAIBHBIE
U 00paTHO NPOMOPLUOHATIBHBIE 3aBUCHUMOCTH MEXJIy BEIMYMHAMU; HNPHBOAMTH
NpUMepbl STUX 3aBUCUMOCTEN U3 peabHOTO MUPA, U3 IPYTUX y4eOHBIX PEIMETOB.

PemiaTh MmpakTUKO-OPUEHTHPOBAHHBIE 3a/a4yll Ha JPOOH, MPOIEHTHI, MPSAMYIO H
00paTHYIO MPONOPLUHUOHATBFHOCTH, POTIOPIUU

Anre0paunyec
KHue
BBIpake HUS

(27 v)

bykBeHHBIE BBIPAXKCHUSL.
Ilepemennsble. JlomycTumsbie
3HAYEHUS

MepeMeHH

bIX. DOopMyIBI.

[IpeoGpazoBanue

OYKBEHHBIX  BBIpAXEHHH,

PaCKpBIT
ue CkoOOK M TIpUBEICHUE
MOOOHBIX ClIaraeMbIX.

CBolicTBa CTCIICHU C

HaTypaJIbHbIM ITOKAa3aTCJIICM.

Mmuorounensl. ClioxkeHue,
BBIUMTAHMUE,

YMHOKEH
e MHOTo4JIeHOB. DopMyIibl
COKpALEHHOTO YMHOKEHHS.
Paznoxenue MHOrouseHoOB

HaMHOXXHTCIIN

OBiageTh anreOpanvyeckodl TEPMHUHOJOTHEH W CHMBOJIMKOH, NPUMEHSTH ¢ B
MPOLIECCEe OCBOEHUS yUeOHOTO MaTepHaa.

HaxomuTh 3HaueHuss OYKBEHHBIX BBIPDAKEHUM NIPU 33JaHHBIX 3HAYEHUSAX OYKB;

BBITIOJTHSTH BBIYUCIICHUS 10 (opMyIiam.

BoinosHATh npeoOpa3oBaHUs IEJIOTO0 BHIPAKEHUS B MHOTOWIEH IPUBEACHUEM
MOI00HBIX CITAraeMbIX, PACKPBHITHEM CKOOOK.

BbInogHATH YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWJIEHAa Ha MHOTOYIIEH,
NpUMEeHSITh OPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBJsITh Pa3I0KEHUE MHOIOYJICHOB HAa MHOXXHUTEIM IIYTéM BBIHECEHUS 32
CKOOKM OOLIEro MHOXKHUTENs, NMPUMEHEHHUs (OpMyJbl pa3HOCTU KBAJIpaTOB, (OPMYI
COKPAIICHHOTO YMHOKECHUS.

HpI/IMeHSITb npeo6pa30BaHHe MHOI'OWICHOB I PCHICHUA Pa3JIMYHbIX 3adad U3
MaT€MaTHuK, CMCKHBIX IPEAMETOB, U3 peanbﬂoﬁ IMpaKTHUKU.

3HAKOMUTBLCS € HCTOpI/Ieﬁ pa3BUTUA MATEMAaTUKNU
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YpaBHeHus VYpaBHeHue, PemaTp vHEHOE ypaBHEHUE C OJHOW NMEPEMEHHOW, MPUMEHsIA MpaBMWIa Mepexoaa
IpaBU | OT MCXOAHOTO ypaBHEHHUs K PaBHOCHJIBHOMY eMy Oojee mpoctoro Buja. IlpoBepsiTh,
" na npeoOpa3oBaHusl | SBJISIETCS JIM KOHKPETHOE YMCIIO KOPHEM ypaBHEHHUSI.
HEPaBEeHCTBA ypaBHeHH, )
(20 u) PABHOCHIIBHOCTE IMox0upaThs npuMepsbl Map 4KUCEs, SBISIIOUMXCS PEIICHUEM JTUHEHHOTO0 ypaBHEHHS C
ypABHCHHL. nByMsi mepeMeHHbIMH. CTpPOMTH B KOOPIWHATHOW IIJIOCKOCTH Tpaduk IHMHEHHOTO
YpaBHEHHUS C JBYMS IEPEMEHHBIMHU; MOJB3YsCh TPaduKOM, NPUBOAUTH HMPHMePbI
JluneilHoe ypaBHEHHE C | pELCHHsS YpaBHEHHS.
OTHOU MEPEMEHHO, . .
pemere HHEHHEIX HaxonuTs pemieHre crcTeMsbl IBYX JIMHEHHBIX YPaBHEHH € IBYMsI IEPEMEHHBIMH.
YpaBHCH CocTaBjsiTh W peliaTh YpaBHEHHUE WM CHCTEMY YPaBHEHWH I10 YCIOBHMIO 3ajauM,
uil. Pemenue 3ajmau ¢ HHTEPIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4M ITOJyIEHHBIA PE3YJIbTAT
MOMOLIBIO ypaBHEHU .
JluneitHoe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMHA U €0
rpaguk. Cmcrema  JBYX
JUHEUHBIX ypPaBHEHUU C
JIBYMsI
[IEPEMEHHBI
Mu.  Pemenue CHCTEM
ypaBHEHU I crocoOom
MOJICTAHOBKM U CIOCOOOM
CIIOKEHUS
Koopaunarsi Koopniuuara Touku Ha | M300paxkarb Ha KOOpJAMHATHOM MNpAMOM TOYKH, COOTBETCTBYIOLME
urpag uku. IPSIMON. 3aJaHHBIMKOOpJMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJIbI; 3alIUChIBATh X

Yucnos
1308 MIPOMEXKYTKH.
Paccrosnue

Ha aJ'Il"e6paI/I‘ICCKOM SI3BIKE.
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dyuxuun (24
9)

MEXAy JBYMsS  TOYKaMU
KOOPJIMHATHOM MPSAMOM.

IIpsamoyroneHas  cucrema
KOOPIMHAT Ha IUIOCKOCTH.
[Tpumepsi

rpadux
OB,
3aJJaHHBIX

topmysa

mu.  UYrenue  rpadukoB

peaHLHLIX3aBI/ICI/IMOCTCI7I .

[onsrne ¢ynxunn. I'paduk
GbyHKUIIH.

Caoiict
Ba
(byHKIHA.

JInneitna
S
dyHKITHUS.

[TocTpoen

ue rpaduka  JIHHEHHON

¢bynxuun. I'padux QyHxumm
y = KXI-

OTMeyaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKU IO 33/IaHHBIM KOOpAMHATaM; CTPOUTH
rpauKi HECTIOXKHBIX 3aBUCUMOCTEH, 3aAaHHBIX (OPMYJIaMH, B TOM YHCJIE C TIOMOIIBIO
1 (poBBIX 1abOpaTOPHii.

[IpuMeHsATH, M3yYaTh NPEeUMYIIECTBA, WHTEPHPETHPOBATH TpaduuecKuii Crocod
MIPEICTaBJICHUS U aHAIM3a Pa3HOoo0pa3HOM KU3HEHHOU MH(popMaIum.

OcBauBaTh NoHsATHE (YHKIIMH, OBJIAIeBATh (PYHKIMOHAIBHON TEPMUHOJIOTHEH.

PacnosnaBarh smHeliHyto ¢yHkiuio Y = kX + b, omuceiBaTh € cBoiicTBa B
3aBUCHMMOCTHOT 3HaueHM# koddduumenTos K u b.

Crpouth rpaduku guHeiiHOW (yHkiuu, QyHKOEHY = [X|.

Hcnonb3oBath uuppoBbIe pecypebl Ui IMOCTPOCHUS TpaduKoOB (QYHKUMH U
U3ydeHUs UX CBOMCTB. lIpuBOIMTH mpUMEpHI JIMHEWHBIX 3aBUCUMOCTEH B PEabHBIX
mponeccax U ABJICHUAX
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IToBTOopenne u | IloBTOopenue Bbi0upaTh, NpPUMEHATH OLEHHUBATH CIOCOOBI CpPaBHEHUs YHCE,
00o06meHue (6 OCHOBH BBIYMCIICHUH,Tpe00pa3oBaHuil BRIpaKEHUH, pEIICHHS] ypaBHEHU .

q) BIX IIOHATUM U METOJIOB . .
OcyiecTBJISITh CAMOKOHTPOJIb BBIMOJIHAEMbIX IEHCTBUN U CAMOIIPOBEPKY PE3y/IbTaTa

Kypca 7 wiacca, 006001eHue ¥ 5 B
BBIYHCIICHH, TPe0Opa3oBaHU, TOCTPOCHUM.

3HAHUH

PemaTtp 3agaum u3 peanbﬂoﬁ JKU3HU, IPUMEHATD MaTeMAaTUIC€CKHE SHAHUA I
PCUICHUA 3aaa4 U3 APYIUX IIPCIMCTOB.

Pemath TeKCTOBBIE 3aav4d, CpaBHUBATD, Bblﬁl/lpaTb CIOCOOBI PCHICHHU A 3aia4Un

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Konu4yecrBo yacos DJIEKTPOHHBIE
ara ¢ poBbIe
Ne i/ Tema ypoka A
yp Beero Konrpoabubie | I[IpakTuyeckue W3yueHusi | 0GpazoBaTENbHbIE
padoThI padoThI
pecypcel
[lonsATHE paLMOHAIBLHOIO YKCIIA 1 04.0.2024
ApudmeTrrueckue neicTBUs C 1 06.09.2024
paloHaIbHBIMU YU CIaAMH
Apudmernueckie IeHCTBUS C 1
parmoHaNIbHBIMU YU CIAMU
CpaBHeHME, yIOpSAA0OUUBAaHUE 1 09.09.2024
parmoHaNbHbBIX YHCET
CpaBHeHUeE, yIOpsAA0UNBaHNE
palOHAJIBHBIX YACEI
CreneHb ¢ HaTypaJbHbIM
I10Ka3aTeaeM
CreneHs ¢ HaTypaJIbHBIM 1 16.09.2024
I10Ka3aTeaeM
CTteneHb ¢ HaTypaJIbHBIM 1 18.09.2024
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I10Ka3aTcjiIcM

PelieHne oCHOBHBIX 3a/1a4 Ha I[pO6I/I,

9 M 20.09.2024
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKU
10 [Ipu3Haku 1eIMMOCTH, PA3I0KEHUS 3.09.2024 bubmuotexa LIOK
Ha MHOXKUTEJI HATYPaJbHBIX YHUCEIT T https://m.edsoo.ru/7f4211de
11 IIpy3Haky 1eIMMOCTH, PA3I0KEHUS 95.09.2024 BI/I6J-II/IOTeKa HOK
Ha MHOKUTEJI HATYyPAJTbHBIX YHCEIT https://m.edso0.ru/7f421382
12 Peanbubie 3aBucumoctu. [psimast u 97.09.2024 BI/I6J:II/IOTeKa HOK
oOpaTHas TpONOPIHOHATBHOCTH https://m.edsoo.ru/7f42154e
bu6mmoreka [IOK
30.09.2024
13 DyKBEHHbIC BhIpKCHHA https://m.edsoo.ru/7f4218be
14 DopmyITbI 02.10.2024
[IpeoGpazoBanne OyKBEHHBIX
15 BBIPKEHUM, PACKPHITHE CKOOOK 1 04.10.2024
NpUBEACHUE MOA0OHBIX ClIaraéMbIX
IIpeoGpazoBaHue OyKBEHHBIX
16 BBIPAXKECHHH, PACKPBITHE CKOOOK M 07.10.2024
MpUBeIEHHE MOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanue OyKBEHHBIX
17 BBIPXKEHU, paCKphITHE CKOOOK U 09.10.2024
MPUBEACHUE MOA0OHBIX CllaraéMbIX
18 CBoiicTBa CTENEHU C HATYPATbHBIM 11.10.2024
MTOKa3aTesIeM
19 CBoiicTBa CTENEHNU C HAaTypaJIbHBIM 14.10.2024
MoKa3aTeaeM
20 MHoroueHbI 16.10.2024
21 CrnoxeHue, BRBIMUTaHHE, YMHOKEHUE 18.10.2024
MHOTOYJICHOB
29 CrnoxeHwne, BRBIMUTAHHE, YMHOKEHUE 91.10.2024
MHOTOUJICHOB
23 DopMysbl COKPAIEHHOTO 93.10.2024

YMHOXCHU A

ZU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

@opMyIIbl COKPAILIEHHOTO

24 25.10.2024
YMHOKEHUS
o5 Pasnoxenne MHOrOWwIeHOB Ha 06.11.2024
MHOKUTENN
Paznoxerrne MHOTOWICHOB Ha bubmuoreka [IOK
26 MHOXKUTEITU 08.11.2024 https://m.edsoo.ru/7f41feec
YpaBHeHME, IpaBUIa
27 npeoOpa3oBaHMs ypaBHEHUS, 11.11.2024
PaBHOCHJIBHOCTh YPaBHEHHU I
JInnenHoOe ypaBHEHUE C OJHOMN
28 MepEMEHHOM, pelieHNue JTMHEHHBIX 13.11.2024
YpaBHEHUHU
JIuneiiHoe ypaBHEHUE C OJTHOU
29 NIepEMEHHOM, peleHne JTMHEHHbIX 15.11.2024
YpaBHEHU
Pemenne 3amad ¢ moMoIIpio bu6mmoreka [IOK
30 yYpaBHEHUM 18.11.2024 https://m.edsoo.ru/7f41fafa
Pemenune 3amad ¢ moMoIpio bu6mmoreka [IOK
31 YpaBHEHUM 20.11.2024 https://m.edsoo0.ru/7f41fd70
32 JluneliHOE ypaBHEHUE C IByMS 99 11.2004
NIepEeMEHHBIMHU U €T0 rpaduk
33 Cucrema IByX TMHEHHBIX YypaBHEHUH 95 11.2024
C IBYMS IepEMEHHBIMU
34 Cucrema AByX JTUHEHHBIX ypaBHEHU I 97112004 | buoOmmorexa IIOK
C IByMsI IEPEMEHHBIMU https://m.edso0.ru/7f421382
N Bbu6nunoreka [JOK
35 Pemenue cucrem ypaBHEeHU I 29.11.2024 https:/m.edsoo.ru/7f42154e
. bu6muoreka [IIOK
02.12.2024
36 PelienHe cHeTeM ypaBHeHHi https://m.edsoo.ru/7f4218be
. Bbu6nunoreka [JOK
37 Koopaunara Touku Ha mpsiMOii 02.12.2024 https:/m.edsoo.ru/7f42276e
38 YncnoBble NPOMEXKYTKU 04.12.2024 | bBubamnoreka [IOK
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/7f422930
PaccrosiHue mexay 1ByMs TOUKaMH bubnnoreka [IOK
39 KOOPJMHATHOU NPSAMOM ! 06.12.2024 https://m.edsoo.ru/7f422af2
[IpsmoyronpHas cucteMa KOOpauHaT bubmuotexa LIOK
40 Ha MJIOCKOCTH ! 09.12.2024 https://m.edsoo.ru/7f422cc8
[Ipumeps! rpaguKkoB, 3aJaHHBIX bubmuotexa LIOK
11.12.2024
41 dopmynamu ! https://m.edsoo.ru/7f422fca
[Ipumepsl rpadukoB, 3aJaHHBIX 13.12.2024 | bubmorexa [IOK
42 dopmynamu 1 31220 https://m.edsoo.ru/7f423182
Urenne rpadkoB pearbHbIX bubnnoreka LIOK
43 3aBHUCUMOCTEHN 1 16.12.2024 https://m.edsoo.ru/7f42432a
bu6mmoreka [IOK
44 Tonsrue Qynxumm 1 18.12.2024 https://m.edsoo.ru/7f42464a
. . bubmuoreka [IOK
45 CeolicTsa QyHKuuii 1 20.12.2024 https://m.edsoo.ru/7f424c12
. bu6mmoreka [IOK
46 Junciinas Gynxuus 1 23.12.2024 https://m.edsoo.ru/7f424fd2
[Toctpoenue rpaduka JTUHEHHON bubmuoreka [IOK
47 (QyHKIMH ! 25.12.2024 https://m.edso0.ru/7f4251d0
_ bu6mmoreka [IOK
48 I'pauk dyrkumn y =[x 1 21.12.2024 | s/ edsoo.ru/7i423312
[ToBTOpEHME OCHOBHBIX TOHSITUH U
bu6mmnoreka [JOK
49 MeTOﬂS’B Kypea 7 wiacca, obobienne 1 10.01.2025 https://m.edsoo.ru/7f4237fe
3HaHUH’
[ToBTOpEHNE OCHOBHBIX MOHATHI 1
bu6mmoreka [IOK
50 MGTO)IS)B Kypca 7 knacca, 00001meHue 1 13.01.2025 https://m.edso00.ru/7f4239de
3HAaHWI
[loBTOpEHME OCHOBHBIX MOHATUH U
51 METO/IOB Kypca 7 Kiacca, 06001ieHme 1 15.01.2025
3HaHUU
OBLIEE KOJIMYECTBO YACOB I1O 51

ITPOTPAMME
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OEJEPAJIBHAS PABOYASA ITIPOTPAMMA
YUYEBHOI'O KYPCA «I'EOMETPUS». /-10 KJIACCBHI
esu u3ydyeHusi yueOHOro Kypca

«MaremaTuky y»e 3aTeM YYUThb HaJ0, YTO OHA YM B MOPSIAOK MIPUBOJUTY, —
MHUCal BEIMKUN pycCKuM ydyeHbli Muxamn BacwibeBuu JlomoHocoB. M B 3TOM
COCTOMT OJHA W3 JBYX Ieliell 0Oy4eHUs] TeOMETpUM KaK COCTaBHOM YacTH
Mare€MaTUKAd B IIKOJE. OJTOM UEIM COOTBETCTBYET JOKA3aTelIbHAs JIMHUA
npenojaaBanus reomerpun. Crnenysa npexnctaBieHHoM [Iporpamme, ¢ cenpbMoro
KJlacca Ha ypOKaxX reOMeTpHUH 00yUaloIINiiCs YYUTCS MMPOBOUTH JOKa3aTelbHbIC
paCCyXJI€HHsI, CTPOUTHh JIOTUYECKHE YMO3AKIIIOUEHHsI, JTOKa3bIlBaTh WCTHHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYHKICHUS «OT
MPOTUBHOTOY», OTIMYATh CBOWCTBA OT MPU3HAKOB, (HOPMYyIUpOBaTh OOpaTHBIC
yTrBepkaeHus. OOydaroumiicsi, OBJIAAEBIIMI HCKYCCTBOM paccyxXaarb, Oyner
IIPUMEHATh €r0 U B OKpYyXkarouen »u3Hu. Kak nucan reomerp u neparor Urops
®enopoBud apbIrvH, «IOJbMH, MOHUMAKOIIMMH, YTO TAKO€ JOKAa3aTeNbCTBO,
TPYAHO W JAXE HEBO3MOXHO MAaHUITYJIMPOBATH». M B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE€  3HAYEHUE HW3YYEHHS] TE€OMETPUM, [MPHUCYLIEE HMEHHO
OTE€YECTBEHHOW MATEMaTUYECKOM IIKOJIE.

BMmecTe ¢ TeM aBTOpBI TPOrpaMMBI ITPEAOCTEPEraAtOT YUUTENS OT U3JIULIHETO
dopmam3zmMa, OCOOEHHO B OTHOIIGHHMM Hayal M OCHOBaHWNA TE€OMETPUHU.
Opanny3ckuii Marematuk JKan JIbe1oHHE IO 3TOMY ITOBOJTY BBICKA3AJICS TakK:
«YT0 KacaeTcs AeMMKAaTHON MPOOJIEMbI BBEACHHS «aKCUOM», TO MHE KaKETCSI, 4TO
Ha MEPBBIX MOpPAX HYKHO BOOOIIE M30erarb MPOU3HOCUTH CaMoO 3TO cioBO. C
JIPYTOM K€ CTOPOHBI, HE CJIEAYET YIyCKarb HU OJHOW BO3MOXHOCTH [1aBaTh
IpUMEPHI JOTUYECKHUX 3aKIIOYEHHUM, KOTOpbIe KyJa B OOJbIIeH Mepe, 4YeM Hujaes
aKCUOM,  SBJISIFOTCS ~ WCTUHHBIMM W €IUHCTBEHHBIMU JIBUTaTEIISIMU
MaTeMaTU4YECKOTO MBILUICHUS .

Bropoli 1enbr0 u3ydeHuss IeOMETpPUU SBJIETCS HMCIIOJB30BaHUE €€ Kak
MHCTPYMEHTA TPU PEIICHUU KaK MaTeMaTHU4eCKUX, TaK U MPAKTHYECKUX 3ajad,
BCTPEUAOUIMXCS B pEAbHOW KW3HU. OKOHYMBIIMHA KypC  TI'€OMETPUH
00yJaronmxcs JOKEH ObITh B COCTOSIHUM ONPENEIUTh TEOMETPUUECKYIO (pUrypy,
OIMCaTh CJIOBAMM JIAHHBIM YEPTEXK WIM PUCYHOK, HAWTU IUIOUIA/Ib 3E€MEILHOTO
ydacTKa, paccyuTarb HEOOXOJUMYIO [JIMHY OINTOBOJOKOHHOTO KaOens Wiu
TpeOyemble pa3Mephl rapaka il aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasd,
BBIUMCJIUTENbHAS JIMHUSA B U3YYCHUH F'€OMETPUM B IIKOJIE. [[aHHAs mpakThudeckas
JIMHUS SIBJSIETCSL HE MEHEee BakHOUW, uem mnepBas. EmE Ilnaron mpeanuceiBan,
yT0OBl «rpaxkmane IIpekpacHoro ropoja HM B KOEM Ciydae HE OCTaBILIU
Ir€OMETPUIO, BEb HEMAIOBAXHO J1ak€ MOOOUYHOE €€ MPUMEHEHHE — B BOCHHOM
JIeTie 1a, BIIPOYEM, U BO BCEX HAayKaxX — JUI JIy4YLIEro X YCBOCHUS: MbI BEJb 3HAEM,
Kakasg OECKOHEYHas pa3HMIIA CYIIECTBYET MEXKIY YEIOBEKOM IMPUYACTHBIM K
T€OMETPUU U HENPHUYACTHBIMY». [[J1s1 3TOTr0 yuHTeno peKOMEHAyeTCsl Moa0upaTh
3aJa4d  MPAKTUYECKOTO  XapakTepa [JJs pacCMarpuBAEMbIX TEM, YUMTh
oOyJaroumxcsi CTPOUTb MATEMaTHYECKHUE MOJEINU pEAIbHBIX JKU3HEHHBIX
CHUTyallMld, NPOBOJUTh BBIYHUCJICHUS W OLICHHWBATh AJICKBATHOCTH IOJIYYEHHOTO
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pesyabTata. KpaitHe BaKHO MOJYEPKUBATH CBSI3UM F€OMETPUU C APYTHUMH

npeaMeTaMu, MOTUBHUPOBATh UCIIOJIh30BaTh OTIPEACIICHUS T€OMETPUUCCKUX PUTYD
U TOHSTUHN, JNEMOHCTPUPOBATh NMPUMEHEHHE MOJTYYEHHBIX YMEHUU B (DU3UKE U
TEXHUKE. DTU CBSI3HM HambOoJiee sIPKO BUIHBI B TeMax «BekTtopsi»,
«TpuroHomMeTpudeckue COOTHOIIECHUs», «Merong koopauHar» u «Teopema
[Tugaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHoMy miaHy B /—10 kmaccax um3ydaercs y4eOHBIA Kypc
«"eomeTpusi», KOTOPBINA BKIFOYACT CIICIYIOIIME OCHOBHBIC Pa3/Ieybl COEPIKaHUS:
«'eomerpuueckne Qurypsl W UX CBOWCTBa», «l3MepeHHE TeOMETPUUYECKUX
BEIMYUH», a Takke «J/lekapToBbl KOOpAMHATHI Ha IUIOCKOCTH», «BekTopsi»,
«JIBvkeHus miockoctm» 1 «IIpeodpazoBanust o 00Hs».

VY4eOHbI MaH NpenycMaTpUBaeT H3y4YeHHE TeOMETpUM Ha 0a30BOM
YPOBHE, UCXOJs U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM rofy. Bcero 272 yaca
3a yeTbIpe roja oOy4eHusl.

Copep)xaHue yyebHoro kypca (no ropam obyueHus)

7 kiaacc

Hauvanenble moHsTHs reoMerpuu. Touka, mpsiMas, OTPE3OK, JIyd. YTOJL
Buael yrnos. BepTukanbHble W CMEXHBIE YIribl. buccektpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapamielbHOCTh U MEPIIEHAUKYISPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH.
[IpuMepbl CUMMETPUM B OKPYKAOILIEM MHUPE.

OCHOBHBIE TOCTPOEHHSI C MOMOUIBIO LIMPKYJIS U JIMHEHKH.

Tpeyrombauk.  BpicoTa, MeauaHa, OHCCEKTpUca, UX  CBOWCTBA.
PaBHOOEnpeHHBII W PaBHOCTOPOHHHM  TPEYroJIbHUKH. Hepasenctso
TPEYroJbHUKA.

CBolicTBA W TPH3HAKK PaBHOOCIPEHHOTO TpeyroapHuka. IIpusHaku
PaBEHCTBA TPEYT OJILHUKOB.

CpolicTBAa ¥ MNPU3HAKKM MapalielbHbBIX MnpsMbix. CymMma  yrjios
TPEYroJbHUKA. BHEIIHNE yTIilbl TPEYTOJIbHUKA.

[IpsamoyroyibHBIH TpeyroidbHUK. CBOMCTBO MeEAUAHBI MNPSMOYTOJHHOTO
TPEYTrOJIbHUKA, NPOBEAEHHOM K  rumoreHyse. [lpusnaku paBeHCTBa
NPsIMOYTOJILHBIX TPEYTrOJbHUKOB. [IpsSIMOYyTroybHBIN TpeyroibHUK ¢ yriom B 30°.

HepaBeHncTBa B reomMeTpumu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, Teopema O OOJIbIIeM yriie U OOJbIIeld CTOPOHE TPEYroJbHUKA.
IleprieHaUKYIIAp U HAKIOHHAS.

I'eomerpruueckoe MecTo TO4YEK. buccekTtpuca yriia U CEpEeIUHHBIN
NEPIEHAUKYISP K OTPE3KY KaK T€OMETPUUECKHAE MECTA TOUYEK.

OKpyXHOCTb M KpYyI, XOpJla M JuaMeTrp, MX CBOWCTBA. B3aumHoe
PAaCTOJIOKEHUE OKPYKHOCTH U IIpsiMoil. KacarenbHas u cekylas K OKpYXHOCTH.
OKpyXHOCTb, BIIMCaHHAas B yroj. BrucanHas © omnMcaHHas OKPYXHOCTH
TPEYroJbHUKA.
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MnaHupyeMbie npegMeTHbIE pe3y/ibTaTbl 0CBOeHUA paboueinporpamMmbl
Kypca (no rogam obyueHus)

OcBoenne yueOHOTO Kypca «I'eomerpusi» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JOJDKHO OOECTeurBaTh JAOCTIDKEHHE CIEAYIONMIUX MPEAMETHBIX
00pa3oBaTelbHBIX PE3YyIbTATOB:

7 kiacc

Pacno3HaBate W3ydeHHBIE T€OMETpUYECKHUE (UTYpBI, OMPENENATh HX
B3aUMHOE PAaCIOJIOKEHUE, M300paxarb reOMETpUUEeCKUue (UTYyphI; BBITIOJIHATH
YCPTCKU II0 YCJIOBUIO 3aga4du. I/IBMCPSITB JIMHEUHbIC U YIJIOBBIC BCIIMYMNHBI.
Pemars 3a1aun Ha BRIYMCIIEHUE NJIMH OTPE3KOB U BEIUYUH YTJIOB.

Henare rpyOyr0 OULEHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH IMPEIMETOB B
peaTbHON KU3HU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. Paznmuuars pazMepsl ATHX
00BEKTOB O MOPSIAKY BEINYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 331aUaM.

[lonb30BaThCsi MpU3HAKAMU PABEHCTBA TPEYTOJLHUKOB, HCIOJIb30BaTh
NPU3HAKK U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJHLHUKOB IMPHU PEIICHUHU 3a/ad.
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IIpoBOIUTH JIOTMYECKUE PACCYXKACHUSA C UCIOJb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCs MPU3HAKAMHU PABEHCTBA NPSMOYTOJIbHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, IMPOBEAEHHOW K TUIOTEHY3€ IPAMOYTOJIbHOIO
TPEYroJbHUKA, B PELICHUA T'€OMETPUYECKUX 3aa4.

OnpenensiTe NapauIeIbHOCTh MPAMBIX C IOMOIIBI YIJIOB, KOTOpBIE
oOpa3zyer ¢ HUMHU cekymas. OnpenensaTe NapauieIbHOCTh NPSIMBIX C IIOMOIBIO
paBEHCTBA PACCTOSTHUM OT TOYEK OJTHOM MPSMOU A0 TOYEK APYTOW MPSMOM.

Pemate 3agaum Ha KIeTdaroi Oymare.

[IpoBOAUTH BBHIYMCIICHUS U HAXOAUTh YHMCIIOBbIC U OYKBEHHbIC 3HAYCHUS
YyIJIOB B TEOMETPUYECKUX 3a7a4ax C HCIIOJb30BAaHUEM CYMMBbI YIJIOB
TPEYTOJIbHUKOB M MHOTOYTOJbHUKOB, CBOWMCTB YIJOB, OOPa3OBaHHBIX IPH
[IEPECEUECHUN JIBYX MMAPAJUIENIbHBIX NPSAMBIX CEeKylleW. Pemars mpakthueckue
3a71a4¥ HA HAXOXKJECHUE YIJIOB.

Bragere moHsATHEM I€OMETPUYECKOI0 MECTa TOYEK. YMETb OIPENAEATh
OMCCEKTpUCY yIJla W CEpEAMHHBIM MEpHeHAUKYISIp K OTpPe3Ky Kak
reOMETPUYECKUE MECTA TOYCK.

PopMyJIMpOBaATh ONPEACIICHNUS] OKPYKHOCTH U KPYyra, XOpAbl U 1UaMerpa
OKPY>KHOCTH, IOJIb30BATHCS UX CBOWCTBAMU. YMETh IIPUMEHATH 3TU CBOMCTBA
IIPY PELICHNUH 3a7a4.

Bragers noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHtp. [losb3oBarbes dakTamMu O TOM, UTO OMCCEKTPHUCHI YIJIOB
TPEYroJbHUKA NEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIC
NEPIEHAUKYIAPBI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUYKE.

Bragers noHsATHEM KacaTenbHOU K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU
O IEPIEHIUKYJSIPHOCTH KacareJlbHOM W pajguyca, NPOBEAEHHOIO K TOUYKE
KAaCaHMsI.

[lonp30BaTbCcsi  NMPOCTEMIIMMM ~ T€OMETPUYECKMMM  HEPABEHCTBAMHU,
MOHUMATh UX MPAKTHYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE FEOMETPUUECKHUE IOCTPOECHUS C IOMOILBIO IUPKYJIA
Y JIMHEUKH.
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TeMaTnueckoe nnaHuposaHue yuebHoro Kypca

(ITO TOJJAM OBYUYEHMUS)

7 kjaacc (He MeHee 68 1)

HasBanue
pa3neJia
(TemMBI)Kypca
(4HCJI0 YacoB)

OcHoBHOE coaecpKkaHue

OcHOBHBIE BU/BI 1€AATEJIHLHOCTH
o0yuyaroumxcst

IIpocreiinme
reoMeTpu4ecK
ue G urypoi

U UX
CBOJiCTBA.
H3mepenue
reoMeTpu4ecK
UXBeJIUYHUH

(14 v)

[IpocTeiinme reomMeTpuyecKue

OOBEKThI:  TOYKH, MpSMBIE,
JTy4d M YIIIbI, MHOTOYTOJIBHUK,

JJoMaHas.

CMexHble u
YIJIBIL.

BCPTHUKAJIbHBIC

Pa6ora ¢ mpocreiinmmu

YepTeKaMH.

M3mepenune  IMHEHHBIX U

YIJIOBBIX

BEJIMYMH,
OTPE3KOB H

BBIYUCIICHHUC

YIJIOB.

[lepumerp u miomane Quryp,
COCTaBJIEHHBIX

N3O PAMOYTOJIbHUKOB

q)OpMyJ'II/IPOBaTL OCHOBHBIC ITOHATHA U OIIPCACIICHH .

Pacno3HaBaTh HM3ydeHHBIE TEOMETpPUYECKUE (PUTYPHI, ONpeaeisiTh X B3aHMHOE
pacIioyioKeHHEe, BBIMOJHATH YEPTEX MO YCIOBHIO 3a1aud (IpH  HAIMYUU
BO3MOKHOCTH).

IIpoBoauTh mMpocTeiillie MOCTPOCHUSI C MOMOIIBIO IUPKYIS M JUHEHKH (mpu
HaJIMYUHU BO3MOYKHOCTH).

I/I3MepﬂTI> J'II/IHCI\/JIHI)IG %1 YI‘HOBI)IG BCJINYUHBI FeOMeTpI/I‘-IeCKI/IX %1 HpaKTI/I‘-IeCKI/IX
0OBEKTOB.

OnpenesiATh «Ha TJa3» pa3Mepbl peaTbHBIX OOBEKTOB, HPOBOAUTH TPYOyIO
OLICHKYHX Pa3MEpOB.

Pemarp 33a7a4n Ha BBIYKCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.
PemiaTh 3aaun Ha B3aUMHOE PACIIONIOKEHUE TEOMETPUUYECKUX (UTYD.
BBIYUCJAATL JHUHEWHBIE H

IIpoBoauTs KWIacCH(DUKAIMIO YITIOB, YIJIOBBIE

BCJIMYUHBI, IPOBOAUTD HCO6XOI[I/IMI)IG JOKa3aTCJIbHBIC PACCYKIACHUA.

3HAKOMUTBLCS € HCTOPHEN Pa3BUTHSI TEOMETPUM
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Tpeyroasuu

Ku (22 )

Tloustue 0
PaBHBIX
TPEYroJIbHUKAaX W TE€PBUYHbBIC

MPEACTaBIEHUST O  PaBHBIX
(KOHIPY3HTHBIX) ¢urypax.
Tpu npusHaka

paBeHCTBa
TPEYrOJIbHUKOB.
[Tpusnaku

paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYroJIbHUKOB.

CaoiicTBO
MeA1aHbl

MIPSIMOYTOJIBHO
rOTPEYTOJIbHUKA.
PaBHOOEpEeHHBIC
[IpotuB OGousbleli  CTOPOHBI
TPEYroJbHUKa JIEKUT

6onpimii  yron. IIpocreiinme
HEPAaBEHCTBA B TE€OMETPHUH.
HepasenctBo

HepasenctBo tomMaHOM.

TPEYroJbHUKA.

IIpsAMOYroapHBIN TPEYTOJBHUK
cyriom B 30°.

IlepBbie IIOHATUS

n]

Pacno3naBaTh mapbl paBHBIX TPEYTOJIBHHUKOB Ha TOTOBBIX YepTekax (C yKazaHHUEM
IIPU3HAKOB).

BeiBoguth cneactBus  (PaBEHCTB COOTBETCTBYIOLMX 3JEMEHTOB) M3 PaBEHCTB

TPEYTOJIbHUKOB.

@opMyJIMPOBATH OIPENEIICHUS: OCTPOYTOJIBHOTO, TYMOYTOJIBHOTO, TPSIMOYIOJIEHOTO,
paBHOOEAPEHHOTO, PABHOCTOPOHHETO TPEYrOJbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIUAHBI
TPEYroJbHUKA; CEPEIMHHOTO NEePIIeHIUKYIsApa OTpe3Ka; IepuMeTpa TPEYrolbHUKA.

®opMyJMPOBaTh CBOMCTBA M IPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

CTpOI/ITb YCPTECIKU (HpI/I HaJIM4YuH BO3MO)KHOCTI/I), pemats 3aga4d C IIOMOIIBIO
HaXOXJACHU PaBHBIX TPECYIOJIbHHUKOB.

IIpuMeHATH PU3HAKU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB B 3a/1a4ax.
Hcnoab3oBath U@pOBHIE pecypchl AJIsl HCCaeJ0BAHUS CBOMCTB U3y4aeMbIX (UTYD.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHSI TEOMETPUHU
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IMapajieabHbIe

[lapannenbHble MpsMbIe, HX

®opMy.IUpPOBATH NOHATHE MTAPATIICIbHBIX MPSAMbBIX, HAXOAUTb MTPAKTUYECKUE TPUMEPHI.

npsimMbIie, cBoiictBa, Ilareiii mocrtynar .
M3yuyaTh cBoiicTBa YrIioB, 0Opa30BaHHBIX MPHU TEPECEUCHUHU MapaUICTBHBIX MPSMBIX
cym | EBximpa. Hakpecr nexanwme, .
CEeKyIIEH.
MayrJjioB COOTBETCTBEHHbBIE u
TpeyroJibHUKa OAHOCTOPOHHHUE IIpoBoanTh [0KA3aTEJBCTBA MNAPALIEIBHOCTH [JBYX IMPSIMBIX C IOMOIIBIO YIJIOB,
T . .
(14 4) yr 00pa30BaHHBIX MPHU MEPECEUCHUH ATUX MPSIMBIX TPEeThel MpsmMoil. BeluneassTh cymmy
Bl
JIOB TPEYrOJIbHUKA M MHOTI'OYTOJIbHUKA.
(obpazoBaHHBIC e ey 4
1|
pu MepECEUCHU N
napaieabHbIX MPSMBIX
CEKYIIIEH ).
HaxoauTs uncnoBbie U OyKBEHHBIE 3HAYCHUS YITIOB B TEOMETPUYECKUX 3aJadax C
IIpusHak HCIIOJIb30BAHUEM TEOPEM O CYMME YIVIOB TPEYTOJIbBHUKA U MHOTOYTOJIBHHKA.
napaieIbHOC
TH TPSAMBIX YEPE3 PABEHCTBO 3HAKOMHUThLCA C HCTOpHeﬁ pa3sBUTUA TCOMCTPUN
pacCTOSHUN OT TOYEK OIHOM
IPsIMOM 10 BTOPOH IPSMON.
CyMMa yrioB TpeyrojbHUKa U
MHOTOYTOJIbHUKA.
BHeumue yribl TpeyrojabHUKa
OxpyxkHOCTH 1 OKpY)XHOCTb, XOPJIbI n | DopmyaMpPOBATH OMNpeJeJIeHHsI. OKPYKHOCTH, XOpIbI, AMAMETpa M KacaTeabHOM K
JAAMETPbl,  HUX  CBOMCTBA. | OKPYKHOCTH.
I'eomeTpuyeck
KacarenbHast K OKpYXHOCTH. .
HETOCTPOCHUSI M3yuyaTts uX CcBOICTBa, MPU3HAKH, CTPOMUTH YEPTEXK(IPU HATUYUU BO3MONKHOCTH).
OKpyXHOCTb, BIIMCaHHas B n
CCJIe10BaTh, B TOM YHMCJIE MCIOJIbL3YS HH( POBBIE Pecypehl: O HOCTb, BIICAaHH
(14 ) yron. Ilomatme o I'MT, : ’ ): unpp pecyp Py ’ yio
BYTOJI; LIEHTP O HOCTH, BIMCAHHOU B YIOJI; paBEHCTBO OTPE3KOB KAaCATEJIbHBIX.
MIPUMEHEHUE B 3a7a4dax. YIOIL LICHTP OKpyK ’ YIoiL p p

Buccekrpuica u cepeIuHHBIHI
HepIIEeH TUKYILSP
TEOMETPUUYECKUE MECTA TOYEK.

Kak

HUcnoab3oBats MeTon I'MT mis nmokazaTenbcTBa TEOPEM O MEPECEYCHUU OWCCEKTPHUC
VIJIOB TPEYrOJbHUKA W CEPEIUHHBIX MEPIEHAUKYISPOB K CTOPOHAM TPEYrOJIbHUKA C
nomoupo ['MT.
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OKpyXHOCTb, ONHUCAaHHAs
OKOJIO

OBjaneBaTh MNOHATHSAAIMU BIIMCAHHOW M OINMCAHHOW OKPYXKHOCTEU

TPEyroJbHUKa,
TPeYroJbHUKA.  BIMCAHHAS  BY yaxonurh LieHTpbI 5THX OKPYKHOCTEIL.
PemaTh OCHOBHBIC 3aJa4M HAa MOCTPOEHHE. YA, PAaBHOTO JAHHOMY; CEPEIMHHOTO
IIpocreinme 3a1a4u IIEPICHIUKYJIApA JAHHOTO OTPE3Ka; IMPSIMOW, IPOXONALIECH 4Yepe3 AaHHYH TOYKy U
Ha NEepHeHANKYIIPHOW TaHHOM MpsMOil; OMCCEKTPUCH JAHHOTO YIjia; TPEYrOJIbHUKOB IO
MOCTPOCHHE Pa3UYHBIM 3JIEMEHTAaM.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHSI TEOMETPUU
IToBTOPEH [ToBTOpenue wu PemiaTh 3agauu Ha MOBTOpPEHUE, UIJLUTIOCTPUPYIOIIME CBS3U MEKIY PA3TUYHBIMU
ue, 00001meHne 4acTAMU
00001e HUE OCHOBHBIX ITOHSTUI U METOJIOB | Kypca
Kypca
3HAH
7 knacca
uii (4
1)
HOYPOYHOE INTAHUPOBAHUE
7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Jara g posbie
Ne n/n Tema ypoka Bcero Konrpoanasie | Ipaxrirdeckne u3ydyeHusi | oOpazoBaTe/ibHbIE
padoThbI padoThbI
pecypcebl
. bu6moreka [JOK
03.09.2024
1 [Ipocrelinme reoMeTpruIecKrue 0OBEKTHI 1 https:/m.eds00.ru/8866b724
bu6mmoreka [JOK
2 CMeXHBIE U BEPTUKAIIBHBIC YITIbI 1 10.09.2024 https://m.edsoo.ru/8866ch6a
bu6morexka [IOK
3 CMeXHBIC U BEPTUKAJILHBIC YIJIbI 1 17.09.2024 https://m. eds00.ru/8866¢5¢0
bu6morexa [IOK
4 CMeXHBIE M BEPTUKAIIBHBIC YITIBI 1 24.09.2024 https://m.edsoo.r/8866c7be
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

N3mepenue TMHEWHBIX U YTTIOBBIX

5 1 01.10.2024
BEJIMYMH, BHIYMCICHHE OTPE3KOB U YIJIOB
5 W3mepenne TUHEHHBIX U YITIOBBIX 1 08.10.2024
BEJIMYMH, BBIYMCIIEHHE OTPE3KOB U YIJIOB
7 Tepumerp u mowam: Guryp, 1 15.10.2024
COCTABJIEHHBIX U3 NIPSIMOYTOJIbHUKOB
[loHsATHE O paBHBIX TPEYrOJIBHUKAX U
8 TIEPBUYHBIE MTPEACTABIECHUS O PABHBIX 1 22.10.2024
¢urypax
9 Tpu npu3Haka paBeHCTBA TPEYTOJIBbHUKOB 1 05.11.2024
bu6nmoreka [IOK
10 Tpu npu3Haka paBeHCTBA TPEYrOJILHUKOB 1 12.11.2024 https://m.edso0.ru/8866¢3ea
11 Tpu npu3HaKa pPaBEHCTBA TPEYTOIBHUKOB 1 19.11.2024
12 [Ipu3Haky paBeHCTBA IPSIMOYIOJIBHBIX 1 26.11.2024
TPEYroJIbHUKOB
13 CBolicTBO MeIMaHBbI MPAMOYTOTBHOTO 1 03.12.2024
TPEYroJbHUKA, IPOBEAEHHOMN K THIIOTEHY3E
14 [Ipu3Haku 1 cBoiicTBa paBHOOEIPEHHOTO 1 10.12.2024
TPEYroJbHUKA
[Ipu3Haku U cBOICTBAa paBHOOEAPECHHOTO bu6mmotexa LIOK
15 TPEYroJIbHUKA 1 17.12.2024 https://m.edsoo.ru/8866ce80
bu6moreka [IOK
16 HepaBencTBa B reomeTpun 1 24.12.2024 https2/m.edsoo.ru/8866d1fa
bubmuoreka IIOK
17 HepaBeHcTBa B reomerpun 1 09.01.2025 https://m.eds0o.ru/8866d34e
[IpsAMOYronpHBIN TPEYrONBHUK C YITIOM B bubnuoreka LIOK
18 30° 1 16.01.2025 https://m.edsoo.ru/8866e01e
19 TapasnensHble IpsMBIE, UX CBOHCTBA 1 23.01.2025
Hakpecr nexanme, COOTBETCTBEHHbBIE U
20 OJIHOCTOPOHHHE YIJIbI, 00pa30BaHHBIC TPU 1 30.01.2025

NEPECCUCHU U 1TapaJlJICIIbHBIX ITPAMBIX

1 o

YpOK NpopopueHTaLmMoHHON HanpaBaeHHOCTH
2 o

YpOK NpopopueHTaLmMoHHON HanpaBaeHHOCTH
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https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

CEKyLLEeH

Haxpect nexanme, COOTBETCTBEHHbIE U
OJTHOCTOPOHHHME YIJIbl, 00pa30BaHHbBIE TPH

bubmuoreka IIOK

06.02.2025
21 TepeceyeHny NapauieIbHbIX MPSAMBIX https://m.edsoo.ru/8866e88e
CeKyIIei
Hakpecr nexanme, COOTBETCTBEHHbIE U
29 OJTHOCTOPOHHME YIJIbl, 0Opa30BaHHbIE IPH 13.02.2025
NepeCcCeYeHU U MapajeNbHbIX TPSIMbBIX
CeKyIIei
[Ipu3Hak mapauienbHOCTH NPSAMBIX Yepes
23 PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOMN 20.02.2025
IPsIMOM 10 BTOPOM IIPSIMOM
bu6mumotexa LIOK
24 CymMa yriioB TpeyrojibHUKa 27.02.2025 https:/m.e dsogru 1886689€6C
25 BHenmue yrnibsl TpeyrojabHuKa 06.03.2025
OKpYXHOCTB, XOpPZbI U TUAMETP, UX bu6mumotexa LIOK
26 CBOMCTBA 13.03.2025 https//m.edsoo.ru/8866d6fa
27 OKpY)XHOCTb, BIIICAaHHAs B YTOJI 20.03.2025 Egpig%?i%i%gﬁ}é%(a 4880
28 [Tonsitue o 'MT, npuMeHenue B 3aa4ax 03.04.2025 Eﬁ%ﬂ%ﬁ%ﬁ%ﬁ%e 4880
buccekrpuca u cepeuHHBIN
29 HEPIIEHUKYIISP KAK TEOMETPHUYECKUE 10.04.2025 Egg@?gﬁﬁ%gﬁ}g%%%c
MeCTa TOYEK — '
30 OKpyKHOCTb, ONMCaHHas OKOJIO 17.04.2025
TPEYroJbHUKA
bu6nmmoreka [JOK
31 OKpyXHOCTb, BHUCAHHAs B TPEYTOJIbHUK 24.04.2025 https://m.edsoo.ru/8866e3a2
32 [Ipocrelinme 3amaun Ha TOCTPOSHHUE 06.05.2025
[ToBTOpeHuEe 1 0000IICHNE 3HAHU T
33 OCHOBHBIX ITOHATUH U METOJOB Kypca 7 15.05.2025
Kj1acca
34 [MoBTOpeHUe 1 06001ICHNE 3HAHUA 29 05.2025 bubnmoreka [IOK

OCHOBHBIX IMOHSITUHM XU METOJIOB Kypca 7

https://m.edso0.ru/8866eb22
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https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

| K1acCa

OBILEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34

33




OEJEPAJIBHAA PABOYAA ITIPOTPAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» 7-9 K/IACCBI

Heun ndyyenus yue0HOro kypca

B coBpemeHHOM H(PPOBOM MHUPE BEPOSITHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTD, KaK C TOUKU 3PEHHSI IPAKTUUECKUX MPUIIOKEHUH, TaK U
uxX posiu B oOpaszoBanuu. Kaxplii 4enoBeK MOCTOSSHHO NPUHUMAET PEIEHHs Ha
OCHOBE UMEIOIIMXCS Y HErO JaHHBIX. A 111 000CHOBAaHHOTO MPHUHATHUS PEIICHUS B
YCIOBHUSAX HEAOCTAaTKa WM HM30BITKA HH(POPMAIMA HEOOXOAUMO B TOM YHCIIC
XOpouIo c(OpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUECKOE MbIILIeHHEe. IMeHHO
MO3TOMY OCTPO BCTaJla HEOOXOJIUMOCTh C(HOPMHUPOBATH y 00YYaAIOUMXCS, B TOM
yycie ooyyatormxcs ¢ 3[1P, pyHKIMOHaIbHYIO IPaMOTHOCTh, BKJIFOUAIOIIYIO B CE0sI
B KAYECTBE HEOTHEMJIEMOW COCTABIIIOIIEH yMEHHE BOCIPUHUMATh U KPUTUYECKU
aHATM3UPOBATH MHPOPMAIIHIO, TPECTABICHHYIO B Pa3JIMYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHUX pEAIbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
IIPOU3BOAUTH MPOCTEUINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
NPUHITMIIAMH CO0pa, aHAIU3a U TIPEICTABIICHHSI JAaHHBIX U3 PA3IMIHBIX cep KU3HU
0011IeCTBA M TOCYIapCTBA MIPHUOOIIACT 00 yJArOIMXCS K OOIIECTBEHHBIM HHTEPECAM.

B ctpykType mporpammbl yuyeOHOro Kypca «BepOosTHOCTh M CTaTUCTUKA»
OCHOBHOM IIKOJbI BBIJEIEHBI CIEAYIOIIME COIEPKATEIbHO-METOANUECKUE JTMHUM:
«IlpencraBnenne JaHHBIX © OMUCATeNbHAsS CTaTUCTUKA»; «BeposTHOCTHY;
«DneMeHTbl KOMOUHATOPUKNY; «BBeaeHune B Teoputo rpadony.

Conepxanue muHuM «lIpencTaBieHne JaHHBIX U OMUCATENIbHAS CTATUCTUKA
CITy’KUT OCHOBOM /11 pOpMUPOBaHMS HAaBBIKOB PabOThI ¢ MHPOPMAIUEH: OT YTSHUS
¥ MHTEpIpeTanuyd MHGOpMAaIMH, MPEACTAaBICHHON B Ta0JMIAX, HA AWAarpamMMmax U
rpadukax g0 cOopa, NPEACTaBICHUS W aHalIM3a JaHHBIX C HCIOJb30BAHUEM
CTaTUCTHUUYECKUX XAPAKTEPUCTUK CPEOHUX U paccenBaHus. Pabortas ¢ naHHBIMH,
oOyuatonuecs ¢ 3IIP ydarcs cuuThiBaTh 1 UHTEPIIPETUPOBATH TAHHBIC, BBIABUTATH,
apryMEHTUPOBATh M KPUTHUKOBATh NPOCTEHIIME THUIOTE3bl, Pa3MbIIUIATh HaJl
dakTopamMu, BBI3BIBAIOIIMMU W3MEHYMBOCTh, U OLIGHUBAaTh MX BIMAHHE Ha
paccMarprBaeMble BEIUYHHBI U TIPOLIECCHI.

NHTyuTMBHOE TIpENCTABIECHUE O CIIyYalHOM W3MEHYHMBOCTH, HCCIICHOBAHUE
3aKOHOMEPHOCTEM M TEHACHIMHA CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW JJIst
U3y4eHus Teopuu BeposiTHocTell. bosbiioe 3nadenue st oOyuarommxcst ¢ 3[1P
3/1eCh HMMEIOT NPAKTHUECKUE 3a/aHHs, B YAaCTHOCTU OINbBITHI C KIACCHUYECKUMU
BEPOSITHOCTHBIMU MOJIEJISIMH.

[loHsiTHE BEpPOSTHOCTH BBOJUTCA KaK Mepa MPaBaONOA00us CIydailHOTO
coObiTus. [lpu n3yuenuu kypca oOyuaronmecs ¢ 3I1P 3HakomsTCS ¢ mpocTeHmMu
METOJIaMH  BBIYMCJICHUSI BEPOATHOCTEW B  CIy4allHbIX JKCIIEPUMEHTax C
PaBHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU MCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMHA CTaBUTh W pemaTh OoJjiee CJIOXHbBIE 3amadu. B Kypc Bxomsr
HauyallbHbIE TMPEACTABJICHUS O CIy4YyalWHbIX BEJIMYMHAX U MX YHCJIOBBIX
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XapaKkTEepUCTHKAX.

Taxke B pamkax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00 yUarOLMXCs €
3[IP ¢ MHOXeCcTBaMM U OCHOBHBIMH OMEpalusiMM HajJ MHOECTBaMH,
paccMarpuBalOTCs MPUMEPhl TNPUMEHEHUs JJid pelIeHus 3a1ad, a Takke
UCIIOJIb30BaHMs B JPYTUX MAaTEMaTHUECKUX KypcaxX U y4eOHBIX MTPEIMETax.

MecTo y4eOHOT0 Kypca B y4eOHOM ILUIaHe
B 7-9 xnaccax uzydaercs Kypc «BeposSTHOCTh M CTaTHUCTHKa», B KOTOPBIU
BXoJAT pasjaensl: «lIperncrtaBieHre MaHHBIX W ONKCATeNbHAS CTATUCTUKAY;
«BeposITHOCTBY ; «DJIEeMEHTh KOMOUHATOPUKWY ; « BBefeHne B Teopuio rpadoB.
Ha u3yuenue maHHoOro Kypca oTBOAUT | ydeOHBINM Yac B HENEIIO B TCUCHUC
KaKJ0ro roja ooyuenus, Bcero 102 yueOHbIX Haca.

COAEPKAHME YYEBHOI'O KYPCA «BEPOATHOCTb U CTATHUCTHKA (ITOT'OAAM OBYYEHUA)
7 KJIACC

[IpencraBrnenne naHHBIX B BUjE TaOIUI, Auarpamm, rpadukoB. 3anoJiHEHUE
TaOJIMIl, YTEHHWE | TIOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) W
KpyroBbIX). UTeHne rpaukoB peanbHbIX MpoueccoB. M3Bnedenne nuadpopmanum us3
auarpaMM U TabJIUI, UCTIOIb30BAaHUE U WHTEPIIPETAIIHSI TaHHBIX.

OmnucarenpHas CTaTUCTUKA: CpelaHee apuMeThdecKoe, MeIHuaHa, pa3Mmax,
HauOoJbllIee M HaWMEHbIee 3HaueHHs HaOopa YHUCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalHOW M3MEHYHBOCTH.

*CiyuailHbIN SKCTIEPUMEHT (OTBIT) U CIy4aiiHoe coObITHe. BeposTHOCTh H
yacToTa. POJIb MaOBEPOSATHBIX M IPAKTUUECKHU JIOCTOBEPHBIX COOBITUI B IPUPOE U
B 00mmecTBe. MOHETa 1 UrpanbHas KOCTh B TEOPHH BEPOSTHOCTEH ™,

*T'pad, Bepumna, pedpo. Crenenb BepmmHbl. Yucno pédep u cymmapHas
creneHb BepmmH. [IpenctaBnenne o cBszHocTH Tpada. Llenu m mukiel. [lytn B
rpadax. O6xox rpada (iinepos myTh). [IpencraBienne 00 OpUEHTHPOBAHHOM

[IpenmeTHbIE pe3ynbTaThl OCBOECHHS Kypca « BEpOsITHOCTh M CTaTUCTUKa» B 7—
9 Kiaccax XapakTepU3yIOTCs CIEAYIOIMMHA YMEHUSAMMU.

7 KJIACC

Uurare wHGOpPMAIIMIO, TPEACTABICHHYIO B TaONMIAax, Ha JgUarpammax;
MpEACTaBISATh JaHHBIE B BHUAE TaOJMIl, CTPOUTh JUArpamMMbl (CTOJIOMKOBBIC
(cTosiOuaTkie) M KpYroBbI€) 10 MACCUBAM 3HAUYCHHM (C UCTIOIb30BAHUEM 3PUTEIILHOM
HaTJSTHOCTH W/WIM BEPOAITBHOM OTIOPHI).

OmuceiBaTh W MHTEPNPETUPOBATh  pEabHBIC  YHCJIOBBIC  JIaHHEBIC,
MpeACcTaBlICHHbIE B Ta0JIMIIAX, HA IHarpaMMax, rpapukax.

OpueHTHpOBaThbCAd B MOHATUSAX M ONEPUPOBATH UMU HA 0A30BOM YPOBHE:
cpenHee apupMeETHUECKOE, MeIHnaHa, HauOOoJbIllee W HaMMEHbIee 3HAYCHWS,

3
3pecb n panee * * 0603HaYeHbI TEMbI, M3yyeHne KOTopbIX NPOBOAUTCA B O3HaKOMUTENbHOM nnaHe. lMNeparor
CaMoOCTOoATEe/IbHO onpegenaer obbem n3y4yaemoro matepumana.
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pazMmax.

Nmers mpencraBieHUE O CIydYalHOM HM3MEHYMBOCTH Ha MpPHUMEPaAxX IEH,
bu3NUeCKuX BEIUYMH, AHTPOTIOMETPUYECKHX JIaHHBIX; MUMETh MNPECTABICHHUE O
CTaTUCTUYECKON YCTOUYUBOCTH.
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TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTUKA»
(I10 1OAAM OBYYEHUA)

7 kaacc (He meHee 34 1)

Ha3Banue
pa3neJia (Tembl)
(uMcI0 YacoB)

OcHOBHOe coaepkaHue

XapakTepucTHKA JAesiTeJIbHOCTH 00y4aromuXxcst

IIpencraBiieHue [IpencraBienne ganHbIX B Tabmumax. [lpakrtuueckue | OcBamBaTh HA 0a30BOM YPOBHe CIoco0bI
JAAHHBIX BBIUMCICHUS 1O TaOJMMYHBIM JaHHBIM. lI3BiedeHHe M | NpPEICTaBJIEHUS CTATUCTUYECKUX JAHHBIX M YHCIOBBIX
(7 9) WHTEpIpeTanusi TaOMUYHBIX AaHHBIX. lIpakTnyeckas pabora | MacCMBOB C TIOMOIIBIO TabMUI M JAMarpaMM ¢
«Tabnuusi». UCIIOJb30BAHMEM  AKTYaJIbHBIX W B@XHBIX JAaHHBIX
I'paduueckoe mnpenacraBieHUE MaHHBIX B BHUAE KPYroBblX, | (memorpaduueckue JTAaHHBIE, IIPOU3BOJACTBO
CTOJIOMKOBBIX  (cTOnOuaThiX)  amarpamMm.  UTeHWe  © | IPOMBINUICHHOW M CEIhCKOXO3SMCTBEHHOW MPOIAYKIIUH,
nocrpoeHue  auarpamMm.  Ilpumepsr  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOAHBIC SBICHUSA).
JarpaMM. M3yuarp MmeToabl  paboTel ¢ TAaONMYHBIMH U
[Ipakruueckas pabota «JnarpaMMbD». rpaguuecKuMM NPEACTaBICHUSIMU [aHHBIX C IOMOIIBIO
U (POBBIX PECYpCOB B XOJ€ MPAKTHUYECKHX pPabOT (C
HaIlpaBJISIOLIEH TOMOIIIBIO).
OnucareJibHasA Yucnossie Habopsl. CpenHee apupMeTHYECKoE. OcBauBaTh Ha 0a30BOM YpPOBHe INOHSITHS: YUCIOBOM
CTAaTHCTHKA MenuaHna ynciioBOoro Habopa. YCToiYnBOCTh MEAUAHBI. Habop, Mepa IEHTPAIbHON TeHIEHIUH (Mepa IEHTpa), B
8 ) [Tpakrrdeckas padota «CpenHue 3HAYUCHU . TOM YHCJIE CPETHEE apu(PMETHUECKOE, MEeIMaHa.

Haubonbiliee u HanMeHbIllee 3HAUEHUS YUCIOBOTO Habopa.
Pasmax.

OnucpiBaTh CTAaTUCTUYECKUE JAHHBIE C TIOMOLIBIO
cpeanero apudmernyeckoro U Menuansl. Pemars 3amaun
(¢ MCHOJB30BAaHMEM 3pUTENBHOM HAMIAAHOCTH W/WIIN
BepOanbHOI OmopsI)

H3yyarh cBOMCTBA CPEIHHUX, B TOM YHCIE C ITOMOIIBIO
UQPOBBIX PECYpPCOB, B XOJ€ MPAKTUUYECKUX paboT, (c
HaIlpaBJISAIOLIEH TOMOIIBIO).

OcBanBaTh Ha 0a30BOM YPOBHE NMOHSTHSI: HAUOOJIbITICE




Y HanMEHbIIee 3HaYEHUs YUCITIOBOTO MacCHBa, pa3Max.
Pemath 3agaum Ha BRIOOp criocoOa OMmMCcaHUs TAaHHBIX B
COOTBETCTBUM € TMPUPOJOM  AAHHBIX M  LEJISIMU
M CCIIEIOBAHUS C HAIIPABJISIIOILEN [TOMOLIBIO.

Cayuaiinas

H3MEHYHBOCTH
(6 1)

*CanydaliHasi U3BMEHYMBOCTb (MpuMepsl). YacToTa 3HaUEHUH B
MaccuBe JaHHbIX. I'pynnuposka. ['mcTorpammsl.
[paktuyeckas padora «CrnydaiiHasi U3MEHYUBOCTh». ™

*OcBauBaTh MNOHATHA: YacTOTa 3HAYCHHH B MacCHBE
JAHHBIX, TPYIIUPOBKA JaHHBIX, THCTOTPaMMa.

CtpouTh TUCTOrPaMMBI IO 00pa3ily

OcBauBartp rpaduyeckie MpencTaBiICHNS Pa3HbIX BUIOB
CIlydalHOH HM3MEHYHMBOCTH, B TOM YHCJE C IOMOIIBIO
U (POBBIX PECYPCOB, B XO/I€ MPAKTUUYECKOH pabOTHI.*

BeeneHue B
Teopuo rpag os
4 9)

*I'pad, BepumHa, pedpo. IlpeacraBnenue 3a1auu ¢ TOMOUIBIO
rpada. CreneHp (BaJIeHTHOCTb) BeplLmMHBI. Yucio pédep u
cymMapHas crenenb BepumH. Llens m muki. Ilyte B rpade.
[IpencraBienne o cBsizHOCTH Tpada. O6xox rpada (diIepoB
nyth). [IpeacraBnenue o0 opueHTHPOBAHHBIX Ipadax.™

*OcBauBaTh NOHATHS: Tpad, BepumHa Tpada, pedpo
rpada, cTeneHb (BaICHTHOCTh BEPIIMHBI), IIEMb U ITUKI.
OcBauBaTh NOHATHSA: TYThb B Tpade, SUIEPOB MYTh,
06xox rpada, opueHTUPOBAHHBIN Tpad.

OOcy:xaaTh pelleHWe 3aJa4YM Ha I[IOUCK CYMMBI
cTemeHell BepumH rpada, Ha moucK obOxona rpada, Ha
NMOWCK TyTed B  OPHCHTUPOBAHHBIX Tpadax ¢
HaIIPaBJIAIOLIEH [TOMOILIBIO.

OcBauBaTh cnoco0bl TPEICTABICHUS 3a1ad U3 Kypca
areOphpl, TEOMETPUHU, TEOPUH BEPOSTHOCTEH, IPYrHX
OpeaIMETOB € MoMoupbio  TIpadoB  (KapThl, CXEMBI,
AJICKTpUYECKUE I1eTH, (DYHKIIMOHAJIBHBIE COOTBETCTBUS)
Ha puMepax. *

BepositTHOCTBH M
4acTroTra
CJIyYaHHOTO
co0bITHSA

(44)

*CryyaifHBI ONBIT U chydaiiHOe coObITHE. BepostHOCTh U
9gacToTa COOBITHSA. PONb MajJoOBEpOATHBIX M MPAKTHYECKH
JOCTOBEPHBIX COOBITUH B mpHpose U B oOmecTBe. MoHeTa 1
UrpanbHasi KOCTb B TEOPUH BEPOSATHOCTEM.

[Ipakrrdeckas pabota «HacTora BeITIageHUs Opiiay. ™

*OcBauBaTh NMOHATHSA: CIIydallHbII ONBIT U CIydailHOE
cOOBITHE, MAJIOBEPOSITHOE U IMPAKTHMYECKH JIOCTOBEPHOE
coObITHE.

M3yuyarp 3HAYMMOCTH MAJIOBEPOSTHBIX COOBITHI B
NpUpoJe M OOILIECTBE HAa BaXHBIX NMpuUMepax (aBapuu,
HECYaCTHBIE cily4au, 3anmTa IIEPCOHAIILHON
uHdopMaIuu, nepeaadya JaHHbBIX).

N3yuyaThb posib KIACCUUYECKUX BEPOSTHOCTHBIX MOJEIIEH




(MoHeTa, urpanbHasi KOCTb) B TEOPUU BEPOSITHOCTEM.
Ha6aronate M u3y4yaThb 4acTOTy COOBITUM B MPOCTHIX
JKCIIEPUMEHTAX, B TOM YHCJIE C MOMOLIBI LHPPOBBIX
pecypcoB, B X0/i€ MPAKTUUECKON pabOThI.*

Oo6o01enue,
KOHTPOJIb
(CR))

BeposiTHOCTb ciiyyaifHOTO cOOBITHS.

HPGI[CTaBJIGHI/IG JaHHBIX. OmnucarenpHas CTaTUCTHKA.

IloBTOPSITH M3Yy4EHHOE U BBICTPAMBATHL CHCTEMY
3HaHUH.
PemaTp 3aga4m Ha NPEICTABIECHUE U ONMMCAHUE JaHHBIX

c MTOMOIIIBIO M3y9YCHHBIX XapaKTePUCTUK c
HaIIPABJIAIOLIEH [TOMOILIBIO.
Oo0cyxaaThb NpUMe pbl CITydaiHbIX COOBITHIA,

MQJIOBEPOSITHBIX U IIPAaKTUYECKU JOCTOBEPHBIX
CIly4allHBIX COOBITUH, UX POJU B MPHUPOAE M >KU3HH
YeJI0BEKa

IHOYPOYHOE IVNTAHUPOBAHHE

7 KJIACC
KoauvecTrBo yacos HAata INEKTPOHHBIE
Ne T H3y4qeHus @ poBbie
eMa ypoka
n/n Beero Konrpoasusie | IIpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenl
1 [IpencraBieHue JaHHBIX B 1 0 0 02.09.2024 | Bubnuoreka [IOK
TabIuIax https://m.edso0.ru/863ec1f8
2 W3Bnedyenne u uHTEpIIpETaLUS 1 0 0 16.09.2024 | bubmuotexa LIOK
TaOJUYHBIX TAHHBIX https://m.edso0.ru/863ec324
I'padmueckoe npeacraBieHue 30.09.2024
3 TAHHBIX B BU/JIE KPYTOBBIX, 1 0 0 bu6nuoreka [JOK
CTOJIOMKOBBIX (CTOJIOUATHIX) https://m.edsoo.ru/863ec78e
nuarpamm’
4 UreHne U MOCTPOCHHE 1 0 0 07.10.2024 | BubGmuorexa IIOK
nuarpamM. [Ipumepst https://m.edsoo.ru/863ed18e

4 o
YPOK Npo¢popreHTaLMOHHOW HanpaB/ieHHOCTH



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e

JneMorpaduyecKuX JararpaMm

5 Yucnoseie Habopsl. CpenHee 11.11.2024 | Bubmuoreka IIOK
apuPMETHIECKOES https://m.edsoo.ru/863ed18e
6 Menuana yucioBoro Habopa. 25.11.2024 | bubGmuorexa IIOK
VY CTOHYHBOCTH METHAHBI https://m.edso0.ru/863ed602
P | e e 0912202 | g onea LK
pa. https://m.edso0.ru/863ed72e
Pa3max
o | o e P g 10K
pa. https://m.edso0.ru/863ed846
Pazmax
9 CrnydaiiHas U3MEHYMBOCTb 20.01.2025 | Bubmumoreka IIOK
(mpuMepb) https://m.eds00.ru/863ed846
10 YacroTa 3HAaYCHUM B MAaCCHBE 27.01.2025 | Bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/863edb3e
11 I'pynmipoBka 03.02.2025
| ko petrn 3032 | s 01
pel A https://m.edsoo.ru/863edc6a
MOMOIIBIO rpada
Lens u nuki. [1yte B rpade. 17.03.2025
13 [IpencraBienue o CBA3HOCTH bu6motexa LIOK
rpada. IIpeacraBienue 06 https://m.edsoo.ru/863ee07a
OpPHEHTUPOBAHHBIX Tpadax’
14 CrnydaliHblif ONBIT U coy4yaiiHOE 07.04.2025 | Bubmuorexa IIOK
coObITHE https://m.edsoo.ru/863ed18e
15 [ToBTOpenue, 06001ICHNE. 12.05.2025 | bubmmoteka IIOK
[IpencraBienne JTaHHBIX https://m.edso0.ru/863ed18e
16 [oBTOpenue, 0600IICHHE. 19.05.2025 | Bubmamnoreka IIOK

OmnucarenbHas CTAaTUCTHKA

https://m.edso0.ru/863ee390

5 o
YpoK npo¢dopmneHTaLLMOHHON HamnpaBAEeHHOCTHU
YpoK npodopneHTaLLMOHHOM HanpaBAEHHOCTH
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[loBTOpEeHnue, 0000IEHNE.

24.05.2025

bubmmoreka [IOK

17 BeposTHoCTb cityqaiinoro 1 https://m.edso0.ru/863eebc
COOBITUS
OBUIEE KOJIMYECTBO YACOB IIO 17

[TPOTPAMME



https://m.edsoo.ru/863ee4bc

HOAXO bl K OHEHNBAHUIO IVIAHUPYEMBIX PE3YJIBTATOBOBYUYEHUSA

OCHOBHBIMH METOJIaMU TIPOBEPKM 3HAHUM M YMEHHM OOyYaromMxcsli MO MaTeMaTWKE SBJIAIOTCS YCTHBINH OIMPOC |
nucbMeHHble paboThl. K muchbMeHHBIM (opMaM KOHTPOJSI OTHOCSITCS: MaTeMaTUYECKHE IHUKTAHTBHI, CAMOCTOATEIbHBIC U
KOHTPOJIbHbIE PA0OTHI, TECTOBBIE 3aJJaHUS U TECTHI.

OcHOBHbIE BUJIbI IPOBEPKU 3HAHUN — TEKYIIasi U UTOroBas. Tekyiuas mpoBepKa IPOBOJUTCS CUCTEMATHUECKH U3 YPOKa B
YPOK, @ UTOr0Basi — [0 3aBEPILICHUM TEMBI (pa3fena), MKOJIbHOTO Kypca.

[Ipu olleHMBaHUM TIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHus mareMmaruke ooydaronmxcsa ¢ HOIA Heo0X01MMO yUUTHIBATh
TaKue MHJVMBUIyaIbHbIE 0COOCHHOCTH UX PA3BUTHSI, KaK: YPOBEHb PA3BUTHSI MOTOPUKH PYK, YPOBEHb BIIQJICHUS YCTHOU PEUbIO,
sHepreTruueckue pecypebl odOyuaronmxcs ¢ HOJMA. Jlnsg kaxaoro oOydaromerocs yuuTenb NOAOUpPAET MHIUBHUIYaAJIbHbBIE
(GbOopMBI KOHTPOJISL PE3YIbTATOB 00YyUECHUSI MAaTEMaTHKE.

s oOygaromuxcst ¢ HOJA HeoO6X0auMo yBEMUYEHHE BPEMS JJIsl BBHITIOJIHEHUS KOHTPOJBHBIX M CaMOCTOSITEIbHBIX
paodor.

KoHTponbHBIE, CaMOCTOSITENIbHBIE W MpakTU4YecKue padoThl MNpH HEOOXOJUMOCTH MOTYT MpeAyararbcsi ¢
UCIIOJIb30BAaHUEM DJJIEKTPOHHBIX CHUCTEM TECTUPOBAHMSI, HWHOI'O MPOTPaMMHOI0 oOecrneueHus, O00eCNeuuBaIOLMI TMpu
HEOOXOIMMOCTH MOXHO HUCIOJIb30BATh TEKCTHI C KPYMHBIM MIPU(GTOM; IPUMEHITh KOHTPOJIbHBIE U3MEPUTENU C OTAETbHBIMU
AIIEMEHTAMU PEIICHUS; UCIIOJIb30BaTh AJTOPUTMBI MPHU PEIICHWH YpaBHEHWM M HEPABEHCTB, KOHTPOJbHBIC U3MEPUTEIH C
roTOBBIMU rpadukaMu PyHKUMN U JuarpaMMaMu; UCTIOJIb30BaTh OHJIAWH TECTUPOBAHHUE C BBIOOPOM OTBETOB.

Texkyumii KOHTpoJIb B (pOpME YCTHOTO OMPOCA MPH HHU3KOM KAauECTBE YCTHOM SKCIPECCHBHOW pedyu OOydaronmxcs
HEOOXO0IMMO 3aMEHSTh MUCbMEHHBIMU (POpMamH.

Hampumep, ¢ 9To# 11e1b10 MOTYT UCTIOJIL30BaTHCSI TECTHI U TECTOBBIE 3a1anus u3 bubmmorekn MO (PO1II) Ha mobom
sTane ypoka. C MOMOIIBIO TAKUX 3aJlaHUi ¥ BOMPOCOB 3HAYUTENHHO MPOIIE MO100paTh MaTepHai AJisi KOHKPETHOTO Kjacca,
00ydJaronierocs, COOTBETCTBYIOLIUI YPOBHIO €r0 Pa3BUTHUSI U BO3PACTHBIX 0COOEHHOCTEM.

CIHEIUAJIBHBIE YCJIOBUSA PEAJIMBAIIMA JUCHUILIJIMHBI
B ciydae HeoOXoauMMOCTH (BBIpQKCHHBIC JIBUTATEIBLHBIE PACCTPOMCTBA, TSIKEIOE TOPAKECHUE PYK, MPEMSTCTBYIOIICE
dhopMupoBaHUIOTPA(POMOTOPHBIX HABBIKOB) pabouee mecTo oOydarorierocsi ¢ HOJA n1omkHOOBITh CIIEUAIbHO OPTraHu30BaHO
B COOTBETCTBHHM C OCOOCHHOCTSAMH OTPaHMYCHUN €ro 370poBbi. HeoOXoaumMo mpemycMOTpeTh HAIMYHE TMEPCOHATbHBIX



KOMITBIOTEPOB, TEXHUYECKUX MPHUCIOCOOJEHUI (CTelraabHas KJIaBUaTypa, Pa3IMYHOTO BHUJA KOHTAKTOPHI, 3aMEHSIOIIIE
MBIIIIb, JIKOUCTUKH, TPEKOOJIbI, CEHCOPHBIE MIJIAHIIETHI).

JloJKHBL OBITH CO3/1aHbl YCIOBUSA U1 (PYHKUMOHUPOBAHUS COBPEMEHHON MH(POPMALIMOHHO-00pa30BaATEIILHON CPEbI,
BKJIFOYAIOLIEH
AIIEKTPOHHBIE UHPOPMALTMOHHBIE PECYPCHI, 3JIEKTPOHHbIE 00Pa30BaTENbHBIE PECYPChl, COBOKYMHOCTh  HMH(OPMAIMOHHBIX,
TEXHOJIOTUH, TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIMX TEXHUYECKUX CPEICTB U TEXHOJOTUH (B TOM YHUCIIE,
(dnenr-tpeHaxepoB, UHCTpYMEHTOB Wiki, IMPPOBBIX BUAECO MAaTEPHUATIOB, BUPTYATIbHBIX JA0OPATOPHl U JIp.), 0OECIIEUNBAIOLIMX
OOCTHXKEHHE KaxJbiM oOyuaronmMmces ¢ HOJIA MakcumalbHO BO3MOXHBIX JUIsl HEro pe3ynbTratoB oOydeHus. Hampumep,
WCIIOJIb30BaHUE COBPEMEHHOW 0oOpa3oBaTeNbHOU cpefoit B oOyueHun marematuke gered ¢ HOJIA sBISIOTCS pecypcs
obmaunoit wHTEepHeT- MIargopmer MOII (POII), koTopwie coxpepkar HeoOXoauWMble OOpa3oOBaTeNbHBIC MaTepHAIIbI,
MHCTPYMEHTHI JI1 UX CO3/IaHUS UPEAAKTUPOBAHUs, BUPTyaJbHbIE Ta0OPaTOPHH.
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