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@denepanpHas paboyas nporpamMma Mo ydyeOHOMy mnpenMery «MaremaThka
(6a3oBBIN ypoBeHB) (TpeaMeTHas o0acTh «Maremarnka U MHGOPMATHKA)») BKIIFOYACT
MOSICHUTETIBHYIO 3aIUCKY, COJIep:KaHne 00y4YeHUs, IIIaHUPYyEeMble PE3yJIbTaThl OCBOCHUS
IPOrpaMMBbI 110 MaTeMaTHKe, TEMAaTHUECKOE TNIAaHUPOBAHHUE.

[TosicuTenpHas 3amucKa OTpaXKaeT OO0IMe U U 3a/1a4l 3YYCHHUsS] MaTeMaTUKH,
XapaKTePUCTUKY TCUXOJOTHUYECKUX MPEANOChUIOK K €€ H3YYCHHUIO OO0YyYaroIUMHUCH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TakKe MOJIXOJbl K OTOOpY COAEpX aHHs, K
OTIPEIETCHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Conepkanue OOy4YeHHsI PACKpBIBAET  COJACP)KATENbHBIE JIMHUHM, KOTOPHIE
npearaTcs Uisl 005S3aTeIbHOT0 M3YYCHHS B KaXKIOM KJIacce Ha yPOBHE CPETHETO
o011iero oOpa3oBaHusl.

[Imanupyembie pe3yabTaThl OCBOCHHS MPOTPAMMBbI [0 MAaTEMAaTHKE BKIIOYAIOT
JMYHOCTHBIE, METampeIMEeTHbIe pe3yabTaThl 3a BECh MEpUOJ OOyueHHUs Ha YpOBHE
CpeaHero olIero oOpa3oBaHusi, a TaKXKe MPEIMETHBIC JOCTIKEHUSI 00ydJaroerocs 3a
Kb 1o 00yyeHus

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MaTeMaTrKe Ha ypOBHE CpeHET0 00111ero 00pa3oBaHus pa3padoTaHa
Ha ocHoBe ®I'OC COO ¢ y4éToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUHN, MPEIHABIISIEMbIX
K MaTeMaTUYeCKOMY 00pa30BaHUIO0, U TPAAMIINI POCCUIICKOTO 0Opa3oBanus. Peanuzanus
porpamMMbl IO MaTEeMaTUKE OOECIeYMBaeT OBJIAJCHUE KIIFOUEBHIMU KOMIIETEHIUSMU,
COCTABJISIFOIIIMMH  OCHOBY JUIsl CaMOPAa3BUTUS W HEMPEPHIBHOTO 0Opa3oBaHUf,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO PA3BUTHSI TUYHOCTH
oOydJarommxcs.

B nporpamme mo mMatreMaTuKe y4TEHBI WEH U MojokeHus KoHuenuu pa3BUTHS
MaTreMaTtuyeckoro ooOpa3zoBanus B Poccuiickoit ®enepanuun. B coorBeTcTBUM €
Ha3BaHUEM KOHIIEMIIMK, MaTeMaTH4YeCcKoe oO0pa3oBaHWE JOKHO, B YaCTHOCTH,
MPENIOCTABIIATh  KKIOMY OOy4aromeMycsi BO3MOXHOCTh JIOCTHIKCHHUS  yYPOBHS
MaTeMaTHYeCKUX 3HAHWM, HEOOXOAMMOro s JajdbHEWIIEH yCHeIHON MXU3HU B
obmiectBe. IMEHHO Ha pellleHHWEe 3TOM 3a/Jadd HallelieHa MporpaMMa MO MaTeMaTHKe
0a30BOr0 ypOBHSI.

B smnoxy mudpoBoii Tpanchopmamuu Bcex chep HeTOBEYECKON MESITEIbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4eJOBeKOM 0Oe3  0a30Boi
MaTEeMaTUYECKON MOATOTOBKHU. YiKe B IIIKOJIE MaTEMAaTHUKa CIIY>KUT OMOPHBIM MPEAMETOM
JUIST W3YyYCHHUS] CMEXKHBIX JUCIUIUIMH, a B JKH3HU TMOCJE IIKOJbI peaTbHOU
HEOOXOMMOCTBIO CTAHOBUTCSI HEMPEPBHIBHOE 00pa3oBaHMe, YTO TpeOyeT MOJHOIICHHOMN
0a30BoOI1 001I€00pa30BATEIHPHON TOATOTOBKH, B TOM YHCIIE M MAaTeMaTHYECKOW. DTO
OOyCIIOBJIGHO TE€M, YTO B HAIU JHH PACTET YHCIO CHEIHAIbHOCTEH, CBA3aHHBIX C
HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTEMAaTUKH: U B cepe IKOHOMUKHU, U B OU3HECE, U B
TEXHOJOTHUECKUX 00NacTsIX, U JAaKe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOyyaromuxcs, s KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM,
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CYILLECTBEHHO PaCIIUPSETCA.

[IpakTrueckasi TOJIE3HOCTh MaTeMaTHUKU OOYyCJIOBJIEHA TeM, 4YTO €€ MpeaIMEeTOM
SABJISIOTCS (PyHIaMEHTaJIbHBIC CTPYKTYPHI HAIIETO MUpPA: IPOCTPAHCTBEHHBIE (DOPMBI H
KOJIMYECTBEHHBIC OTHOILECHUS OT TMPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OMbITE, JI0 JIOCTATOYHO CIJIOKHBIX, HEOOXOJUMBIX JUISI PA3BUTUS HAYYHBIX U
TEXHOJIOTUYECKUX WACH. be3 KOHKPETHBIX MAaTEMaTUYECKUX 3HAHUW 3aTPYIHEHO
NOHUMAaHUE TMPUHIUIIOB YCTPOWCTBA M HCIIOJIB30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HMHTEpPOpETalus pPa3sHOOOpa3HOW COLMAIBHOW, HSKOHOMHYECKOM,
noJuTH4YecKod  uHbopManuu, MalodPQPeKTUBHA  TOBCEAHEBHAs  MpaKTUYECKas
NEeATENIbHOCTh. Kak1IoMy 4elIOBEKY B CBOEH KU3HU MPUXOUTCS BBIIOJHITH JOCTATOUHO
CJIOKHBIC PAcU€Thl U COCTABJISITH HECIIOKHBIE aJITOPUTMbBI, HAXOJIUTh HYKHBIE (POPMYJIBI
U MPUMEHSTh UX, BIAETh NPAKTUYECKUMHU MPUEMAMHU TE€OMETPHUUECKUX U3MEPEHUN U
MOCTPOCHUM, YuTaTh WHGOpPMAIMIO, MPEJCTABICHHYIO B BUJY TaOJull, IUarpaMM M
rpaUKoOB, KUTh B YCIOBUAX HEOMPEACIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHM.

OHOBpPEMEHHO C pacuidpeHueM chep MpUMEHEHHS MaTEeMaTUKH B COBPEMEHHOM
oOmiectBe BcE 0osiee BaKHBIM CTAHOBHUTCS MAaTEMAaTHYECKUW CTUJIb MBIILUICHUS,
MPOSIBIIIIONIMICA B OMNPEAEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce H3ydeHHs
MaTeMaTUKU B apceHall MPUEMOB M METOJOB MBIIUICHUS YeJOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHIYKIUS U ASAYKIHs, 0000IIeHNEe U KOHKPETU3AIlHs, aHAIN3 U
CUHTE3, Kjaccu(ukanus U cucreMarusanus, abcrparupoBanue U aHanorus. OOBEKTbI
MaTeMaTUYECKNX YMO3AKIIOUECHHUM, TMpaBWia HMX KOHCTPYUPOBAHMS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKHX  IOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAaOOTKE  yMEHUSA
dbopmynupoBaTh, 0OOOCHOBBIBaTh W JOKa3bIBATh CYXKJICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOEe MbIIUIeHHE. MaTteMaTuke MpUHAJICKUT Beaylias posib B (HOPMUPOBAHHUH
AITOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUSI U BOCIIUTAHUM YMEHUMN JeHCTBOBaTh IO
3aIaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYMPOBATh HOBbIC. B
MPOIIeCcCe PEIICHUs 3a]1a4 - OCHOBHOW y4eOHOM NesATeIbHOCTH Ha YpOKaxX MaTEMaTUKH -
Pa3BUBAIOTCSI TBOPUECKAS U MPUKIIAAHAS CTOPOHBI MBIIIIICHUS.

OOyuenne MareMaTuke NaéT BO3MOXKHOCTh Pa3BUBATh Y OOYyYaroluxcsi TOYHYIO,
pallMOHAJIBHYI0 M MH()OPMATUBHYIO pedyb, YMEHHWE OTOMpaTh HauOojee MOAXOISIINE
S3bIKOBBIC, CHUMBOJUYECKHE, TIpadUyecKue CpelCTBa [JIsl BBIPAKECHHUS CYXKICHUM U
HarJISIAHOTO UX MPEICTaBICHUS.

Heo6xo1uMbpIM KOMIIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUH
SBJISIETCSI O0ITee 3HAKOMCTBO C METOAaMH MO3HAHUS JCHCTBUTEIHHOCTH, MIPEACTABICHHE
O MpeIMeTe M METOJ€ MAaTEeMAaTHUKH, €ro OTJIMYMS OT METOJIOB €CTECTBEHHBIX H
IYMaHUTAPHBIX HAayK, OO0 OCOOEHHOCTAX IPUMEHEHUsS MaTeMaTHUKUA [Jis pelIeHUs
HAyYHBIX ¥ MPHUKJIAAHBIX 33/1a4. TakuM 00pa3om, MaTeMaTHIecKoe 00pa30BaHNE BHOCHUT
CBOI BKJIaJ B (hOpMHUpOBaHUE 001N KyJIbTYphl UETIOBEKA.

N3yyenne maTeMaTHKHA CIOCOOCTBYET OSCTETUYECKOMY BOCIIMTAHHMIO YETIOBEKA,
MOHMMAHUIO KPacoThl M U3SIIECTBA MATEMATUYECKUX PACCYXKIACHUU, BOCHPUSITHUIO
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TEOMETPUUYECKHUX (HOPM, YCBOCHHUIO U1 CHMMETPHH.

[IpuopureTHbiMu 1enssMH 00yueHuss mMarematuke B 10-11 kimaccax Ha 6azoBom
YPOBHE SIBJISIFOTCS:

dbopMHpOBaHUE IIEHTPAJIbHBIX MATEMATHMUYECKUX TMOHATHA (YUCIO, BEJIMYMHA,
reoMeTrpuyeckas (urypa, mnepeMeHHas, BEpOSTHOCThb, (DYyHKIIHUS), 0OecreunBaronnux
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00yUaIOIIUXCS;

MOJIBEICHHE O0O0ydYaromuxcsi Ha JOCTYIIHOM [iJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTUKH M OKPY’KAIOIIET0 MUpPA, MOHUMAaHUE MaTeMaTHUKU KaK 4acTu
oO1el KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEW OOydYarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUMN, KPUTHUYHOCTH MBILIUICHUSA,
MHTEpeca K U3YYEHUIO MaTEMAaTHKH;

dbopmupoBanre (GYHKIMOHAJIBHOM MaTeMaTUYeCKOW TpPaMOTHOCTH: yMEHHS
pacro3HaBaTh MATEMAaTUUYECKUE ACHEKTHl B PEAIbHBIX >KU3HEHHBIX CUTyallUsX U IpU
U3YYCHUU JPYTUX yUeOHBIX MPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh WX Ha S3bIKE MATEMATHKW M CO3/1aBaTh MAaTeMAaTHYECKHE MOJICIIH,
MPUMEHITh OCBOCHHBIA MAaTeMaTHYECKHIl amnmaparT JUisl pPEIIeHUS MPaKTHKO-
OPUEHTUPOBAHHBIX 3374, HHTEPIPETUPOBATH U OLICHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojepkaHusi MatreMaTuku B 10-11 kjmaccax sBISIIOTCA:
«Yucna u BeIYUCIHCHUS Y, «ANTeOpa» («Anredpandeckue BBHIPAKEHUs», «YPaBHCHUS U
HEpaBeHCTBa»), «Hauana Mmaremarnueckoro ananuza», «I'eometpus» («I'eomeTpuueckue
burypsl U ux CBOWCTBa», «VI3MepeHne T€OMETPUUYECKUX BEIUYUHY), «BeposiTHOCTh U
CTAaTUCTUKAY». JlaHHBIE JIMHUM Pa3BUBAIOTCA MapajlIeNIbHO, KaxXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKTe U
B3aumoneicTu. Kpome »3Toro, ux oOBEAMHSIET JIOTUYECKasl COCTaBIISIONIAs,
TPAAULMOHHO MTPUCYIIasi MaTeMaTUKE U IPOHU3BIBAIONIAsl BCE MAaTEMATHUYECKNE KYpPChI U
conepxkarenbaple TUHUU. ChopmynupoBanHoe B ®I'OC COO tpeboBaHHE «BIIaJICHHE
METOJaMH JI0Ka3aTeIbCTB, AJITOPUTMaMHU pEIICHHsS 3a/ad, yMeHHe (OpMyIUpOBATH
OMpENICNICHNs], AKCUOMBl M TEOpPEMbl, HPUMEHSATh WX, MNPOBOAUTH JOKa3aTEIbHBIE
pacCyXJieHUsT B XOJIe¢ pCUICHUs 3a7ad» OTHOCHUTCS KO BCEM YYeOHBIM Kypcam, a
dbopMHUpOBaHUE JIOTUYECKHX YMEHUW pacmpenelseTcs Mo BceM rojam oOydeHHs Ha
YpOBHE cpeaHero olmiero oopa3oBaHus.

B cootBercTBUM ¢ PI'OC COO maremaTuka sIBIsSCTCS 00s3aTEIbHBIM IIPEIMETOM
Ha JIaHHOM ypoBHE oOpasoBanus. [Iporpammoii mo maTemaTHkKe IMpeaycMaTpuUBaeTCs
u3ydeHue ydeOHoro mpeamera «Marematnka» B paMKax TpEX YYEOHBIX KYypCOB:
«Anrebpa W Hauvaja MaTeMaTHYeCKOro aHaimm3a», «['eomerpusi», «BeposSTHOCTH U
cTtaTucTukay. DOpMUPOBAHUE JIOTUUECKUX YMEHHMU OCYIIECTBISECTCS HA MNPOTKEHUHU
BCEX JIET OOydYeHHs Ha ypOBHE CpEIHEro 00Imero oOpa3oBaHHWs, a DJIEMEHTHI JIOTHKU
BKJIIOUYAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BHIIIE YUEOHBIX KYPCOB.

OO11ee yncao yacoB, PEKOMEHIOBaHHBIX ISl U3y4YeHHsI MaTeMaTUukH - 340 yacoB: B
10 kimacce - 170 gacoB (5 yacoB B Hefento), B 11 kimacce - 170 yacoB (5 4acoB B HEJENIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

I/I3yquHe MATCMAaTHUKH HAa YPOBHC OCHOBHOI'O O6HICI‘O 06p330BaHI/ISI HaIIPpaBJICHO Ha
JOCTHKCHUC O6y‘IaIOHII/IMI/ICH JJUYHOCTHBIX, MCTAIIPCAMCTHBIX MW  IIPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YJIbTATOB OCBOCHUA y‘{C6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbprare nzyueHus MaTeMaTUKU Ha YPOBHE CpeaHEro ooimero oopa3oBaHus y
oOyyarorierocs 0yayT copMHUpOBaHBI CICTYIONINE TUIYHOCTHBIC PE3YJIHTATHI:

1) rpakaaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAXKTAHCKOW TMO3UIMK OOYYaroImerocss Kak akTUBHOTO M
OTBETCTBCHHOTO 4JICHA POCCHUHCKOTO OOINECTBa, MPEACTABICHUE O MaTEMaTHYCCKHX
OCHOBax ()YHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYP, ABJICHHUMU, IPOICIYp IPaXkKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M APYroe), YMEHUE B3aWMOJICHCTBOBATH C COIMAIbHBIMU
UHCTUTYTAaMHU B COOTBETCTBHH C MX (PYHKIUSAMHU M Ha3HAUCHUEM;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW WIACHTUYHOCTH, YBAKCHUS K
MPOUUIOMY M HACTOSIIEMY POCCHMCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCUMCKHMX MATEMaTHUKOB M POCCHUMCKOW MaTeMaTUYECKOM IIKOJIbI,
WCITIOJIb30BAHUE ITUX JOCTIKEHUM B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMA:

OCO3HaHWE JYXOBHBIX ILIEHHOCTEH POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMS, 3THYECKOTO TOBEACHHMS, CBS3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHHM HAyKu W JIEATE€IbHOCTBIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOrO Oy IyIIEro;

4) 3CTeTH4ecKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYasg O3CTETUKY MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUM, PACCYKIEHUH, BOCIPUUMYHUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3nYecKoro BOCIUTAHMS:

c(OPMHPOBAHHOCTh YMEHHS MPHMEHAThH MaTeMaTHYECKHE 3HAHUS B HHTEpPECax
37I0POBOTO ¥ 0€30MacHOro obOpas3a >HM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
37I0POBBIO  (3I0POBOE THTaHHE, COAJTAHCHPOBAHHBIM PEXHM 3aHATHH M OTIBIXA,
peryssipHast (pu3nUecKasi aKTUBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHUE MTPU 3aHITHAX
CIIOPTHBHO-037I0POBUTEIILHON JEATCILHOCTHIO;

6) TpPya0BOro BOCIIMTAHMA:
TOTOBHOCTh K TPY/IY, OCO3HAHHME IIEHHOCTH TPYIOJIIO0Ws, HHTEPEC K Pa3IUuIHBIM
cepam npodecCHOHATBLHOM IeSITeTbHOCTH, CBA3aHHBIM C MATEMATUKOM U €€
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MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BbHIOOp Oyaymieil mpodeccun u
PCAIN30BLIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIaHbl, TOTOBHOCTH H CIIOCOOHOCTh K
MAaTECMATHYCCKOMY O6pa3OBaHI/IIO 151 CaMOO6p3,30BaHI/IIO Ha IIPOTAKCHUU BCEH KHU3HH,
IOTOBHOCTb K dKTUBHOMY YYACTHIO B PCHICHHU IMPAKTHYCCKHUX 3aaay MaTeMaTHUYEeCKOM

HAIIPaBJICHHOCTH,

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COILMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATIBLHON CpEJibl, OCO3HAHUE
rJI00AaJBHOTO  XapakTepa 3KOJOTMYECKUX MpoOJeM, OpHEHTaluus Ha [pPUMEHEHHUE
MaTEeMaTHUYECKUX 3HAHWWA JJIs pelIeHds 3a7ad B OONacTH OKpY)KAIOIIEeH Cpemsl,
IUIAaHWPOBAHUE TIOCTYNKOB M OLIEHKH MX BO3MOXXHBIX IMOCIEACTBUHN ISl OKpYXKarouiei
CpeIbl;

8) meHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, MTOHUMAaHUE MATEeMaTUYECKOM HAayKH Kak
cdepsl YeIOBEUECKON JeATEILHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTH JIJISl pa3BUTHUS
IUBWIN3ALNK, OBJIQJICHUE SI3BIKOM MaTEMaTUKW M MaTEeMaTUYeCKON KyJIbTYpOll Kak
CPEACTBOM  TO3HAHMS  MHpPa, TOTOBHOCTh  OCYHIECTBIATH  MPOEKTHYH) U
UCCIIE0BATENbCKYIO AEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOEHHUS MPOrpaMMBbI 0 MaTEMATHUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOydaromierocsi 0yayT copMUpPOBaHbl METANpeIMETHBIE PE3YJbTaThl,
XapaKTEpU3YIOIINECs] OBJIAJICHUEM YHUBEPCAIbHBIMU IMO3HABATECIILHBIMU JCHCTBUSAMH,
YHUBEPCAIbHBIMU ~ KOMMYHHMKATUBHBIMHU  JEHCTBUSAMH M YHHUBEPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YYeOHbIE NeiiCTBUSA
ba3oBble jornyeckue 1eicTBUA:

BBISIBIISAITH M XapaKTEPU30BaTh CYLIECTBEHHbIE TMPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TMOHATUN, OTHOIICHUNW MEXIy MOHATHUSAMHU, (DOPMYIUPOBATH OMpEaCTICHUS
MOHSITUHN, YCTaHABIMBATH CYIIIECTBEHHBIN TMPHU3HAK KiIaCCU(PUKAIUKM, OCHOBAHUS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHU3a;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPAUTEIILHbBIE
U OTpULIATEIbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISIT MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M WM IMPOTUBOPEYUS B
¢dakTax, TaHHBIX, HAOIIONCHUSIX ¥ YTBEPKACHUIX, IPEITIaraTh KPUTCPUU JIJISI BBISIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JieJaTh BBIBObI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIOUYEHHM, YMO3aKIFOUEHUHN 110 AaHAJIOTUU;
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IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTeIbCTBA MAaTEMaTHUYECKHX YTBEP)KIECHUI
(mpsiMble W OT TPOTUBHOTO), BBICTPAWBATh apTyMEHTAIUIO, MPHUBOAHWTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATH CIIOCOO pelieHrs: yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BRIOUpaTh Hanbosiee MOIXOAIMINNA ¢ YIETOM CaMOCTOSITENIbHO BBILACIECHHBIX
KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

WCIMOJIb30BaTh  BOMNPOCHI KAaK MCCIENOBATEIbCKAN HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHBOpEUHE, MpoOeMy, YCTaHABIMBAThH
HMCKOMO€ U JJaHHOE, (JOPMUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOAUTH CAMOCTOSITEIIPHO CIIJIAHUPOBAHHBIA HSKCIIEPUMEHT, HUCCIIEIOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCcKoro oO0beKTa, SBJICHUSA, IIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBICHUSMH, IPOIECCAMU;

CaMOCTOSITeJIbHO  (popMyIupoBaTh OOOOIIEHUS M BBIBOJALI IO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOJICHHS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaToOB, BRIBOJAOB M O00OIICHUI;

MMPOTHO3UPOBATh BO3MOXHO€ pPa3BUTHE TMPOLECCA, a TaKXKE BbIJBUTaTh
MPEATNOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIATH 1€(PUIIMTHI HHPOPMALIMH, TAHHBIX, HEOOXOUMBIX JIJIsi OTBETA HA BOMPOC
U U4 pELIeHUs 3a1a4H;

BBIOMpPAaTh HMH(POPMALMIO U3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BUIOB U (Hopm
MPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEACTABISATH €€ B pa3IuyHbIX (opmax,
WJLTIOCTPUPOBATH TpapruecKu;

OLICHMBATh HAAEKHOCTh MH(GOPMALMM IO CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeCTBHS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH H
HEeJISIMA OOINEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOIy PeUICHUs 3a7aud, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTarT;

B XO0/€ OOCYXJIEHHUs 3a/JaBaTh BOIIPOCHl IO CYIIECTBY OOCYXIaeMOil TeMBbl,
npoOJyieMbl, perraeMoil 3ajaur, BbICKA3bIBaTh UJEH, HAIEJICHHbIE HA MOUCK PEIleHUs,
COIOCTaBJISATh CBOM CYXJACHUS C CYXKICHUSMHU JIPYI'MX YYacTHHUKOB JHajora,
OOHapyXMBaTh Pa3IM4Me U CXOJCTBO MO3ULIUHN, B KOPPEKTHOHN Gopme hopMyInpoBaTh
pa3HorIacusi, CBOM BO3PaKEHMUS;

NpPEACTaBIATh PE3yNbTaThl pEIIeHHUs 3aJayd, SKCIEPHUMEHTa, HCCIeI0BaHMs,
NPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Yy4€TOM 3aaay
NpPEe3eHTAIH U OCOOEHHOCTEH ayTUTOPUH .
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PerynsiTuBHbIe YyHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS
CaMoopraHmaumI:

COCTABJIATH IIJIaH, aJITOPUTM PCUICHUSA 3a1a49U, BI)I6I/IpaTI> croco0 peuICHu:A C y‘IéTOM
HMCIOIIIUXCA PCCYpCOB H COOCTBEHHBIX BOSMO)KHOCTCﬁ, AprymCHTHPOBATL H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

BJIa/IETh HAaBBIKAMHU MO3HABATENBbHON pe(diekcun Kak OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX IMPOLIECCOB, HX pe3yJbTaTOB, BIAAETh CIOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTPOJI Mpollecca MU pe3yibTara peHIeHHs MaTeMaTUYECKOU
3a]1aui;

IPEABUACTh TPYIHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTH IIpU PELICHUH 3a/1ayH,
BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JIaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBUAM, OOBICHATH NPUYMUHBI
JOCTHKEHHSI UITM HEJTOCTUKEHUS PE3yJIbTaTOB ACSITENbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.

CoBMmecTHAasI 1eATEIBHOCTD:

MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON ¥ MHIMBHUIYyaIbHOU PaOOTHI
OpU peleHUH Y4eOHBIX 3aJay, MNPUHUMATh LEJdb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBATh OPraHM3allMI0 COBMECTHOW paloThl, pachpenensiTb BHABI padoT,
JIOTOBApUBATLCA, OOCYXKJIaTh TMPOIECC M pPe3ysibTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TIpyMNIoOBbIX (opmax paboTel (0OCYkJeHHsA, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C IPYTUMHU YJIEHAMHU KOMaH/bl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUI
MPOIYKT MO KPUTEPUAM, CPOPMYIIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaThl OCBOEHHUS MPOTpPaMMbI MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus MPEACTABICHBI [0 ToAaM OOy4YEeHHS B
paMKax OTACNBHBIX Y4EOHBIX KypPCOB B COOTBETCTBYIOIIMX pas/iefiaX MPOrpamMMbl 1O
MaTEMATHKE.
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OEJNEPAJIBHAS PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa 1 Hauaja MaTeMaTUYECKOTIO AaHAJIN3a» SBJISIETCS OJTHUM U3
HanboJiee 3HAYUMBIX B IPOrpaMMe CPEIHET0 O0IIero 00pa3oBaHus, HOCKOJIbKY, C OJTHOM
CTOPOHBI, OH 00€CTIeYnBaCT HHCTPYMEHTAIbHYIO 0a3y JJIsi U3yYEHHUsS] BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JApPYrod CTOpPOHBI, (hOPMHPYET JIOTUYECKOE U aOCTPAKTHOE
MBIIUIEHHE OOYyYarolMXcsl Ha ypOBHE, HEOOXOJIMMOM JJisi OCBOEHHUSI YYEOHBIX KypCOB
nHpopMaTUKU, OOIIECTBO3HAHUS, UCTOPUM, CIOBECHOCTH. B pamkax yueOHOro kypca
«AnreOpa M Hayajga MaTeMaTHYECKOro aHaiau3a» oOOydarolluecss OBJIaJECBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU HAYKH, KOTOpast (GOPMYIUPYET CBOU JOCTHIKEHHUS
B MaTeMaTU4YeCcKoil Gopme.

VY4eOHblil Kypc anreOpbl 1 Hayajl MaTeMaTHYECKOTO aHajn3a 3aKJIaJIbIBA€T OCHOBY
JUTSl YCTIEIIHOTO OBJIAJICHUS 3aKOHAMU (DPU3HKHU, XUMUU, OMOJIOTHH, TOHUMAHHSI OCHOBHBIX
TEHJACHLUUNA HSKOHOMUKH M OOILIECTBEHHOW MHU3HHU, IO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX [IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOIb30BATh UX B
MOBCEIHEBHOM KM3HU. B TOXe BpeMs oBiajieHue a0CTPaKTHBIMU U JIOTUYECKH CTPOTMMHU
MaTEMaTUYECKUMH KOHCTPYKLMSIMHU DPa3BHBAET yYMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb YTBEPAKACHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALIUIO,
abcTparupoBaHue W aHAJIOTHIO, POPMHUPYET KPeaTUBHOE U KPUTHUYECKOE MblieHue. B
XO0/JI€ U3yUYeHUs aJIreOpbl M HaYaJl MaTEMaTUYECKOr0 aHaIM3a Ha YPOBHE CPEJTHETO OOIIETr0o
oOpa3oBaHMsl OOydaroluecs: IMOJy4aloT HOBBIM OMNBIT PELICHHs] MPUKIATHBIX 3a/ad,
CaMOCTOSTEJIBHOTO TOCTPOEHUS MaTEMaTHYECKUX MOJENEN peanbHbIX CUTyalHd |
MHTEPHPETALNH TOJTYYEHHBIX PEIICHUN, 3HAKOMSTCS C MPUMEpPaMU MaTeMaTUYECKHX
3aKOHOMEPHOCTEMN B IPUPOJE, HAYKE U B UCKYCCTBE, C BBLAAOLIIUMUCS MAaTEMATUHYECKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

VYyeOHublli Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHaiau3a o0sajgaer
3HAYNUTEIBHBIM BOCHHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIA pealn3yercs Kak 4Yepe3
y4eOHbIIl MaTepual, CriocoOCTBYIOMUNA (POPMUPOBAHNUIO HAYYHOTO MUPOBO33PEHUS, TaK
u uepe3 crnenuPuky ydeOHOM ACATENBHOCTH, TpeOyIomel CcaMOCTOSTEIHHOCTH,
AKKypaTHOCTH, MPOJOJKUTEIbHOW KOHIEHTPALMM BHUMAHHUS U OTBETCTBEHHOCTH 3a
IIOJIy4YE€HHBIN PE3yJIbTaT.

B ocHoBe meTomuku oOyueHus anreOpe M HadajaM MaT€MaTHYECKOro aHalIu3a
JIKUT NEATeIbHOCTHBIA MPUHIUIT OOyUEeHHUS.

B cTtpykType nporpamMmsl 1o ajiredpe 1 HayajlaM aHaju3a BbIACIAIOTCS CIEIYIOIUe
CoJIepKaTeIbHO-METOANYECKHE TMHUU: «Hucna u Beraucienus», « OyHKIUH U TpaduKmny,
«YpaBHeHUs U HepaBeHCTBa», «Hauana matemarnueckoro axaiusa», «MHOXeCTBa U
Jorvka». Bce OCHOBHBIE COJEPKATEIbHO-METOJAMYECKUE JIMHUM M3Yy4YaroTCsS Ha
OPOTSDKEHMM JIBYX JIET OOy4yeHUsi Ha YpOBHE cpeaHero oOuiero oOpa3zoBaHUs,
€CTECTBEHHO JOIOJIHSIS APYT Apyra U MOCTENEHHO HACKIILAsACh HOBBIMU
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TeMaMu U pasfenamu. J[aHHbIM y4eOHBI Kypc ABISETCS MHTETPATHUBHBIM, MOCKOJIBKY
o0BbenuHsAET B ce0e cofep)kaHue HECKOJBKMX MaTeMaTHYeCKHX IUCIMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMATUYECKUN aHAJIN3, TEOPUS MHOXKECTB U aApyrue. 1o mepe Toro
Kak oOydaroluecs oOBJIaIeBatOT BCE 0oJiee NIMPOKUM MATEMAaTUYECKUM alapaTtoM, y HUX
HOCNIEA0BAaTENbHO  (OopMHpYyeTCSI M COBEpIICHCTBYETCS ~ YMEHHE  CTPOUTh
MaTE€MaTHYECKyl0 MOJENb PEAIBHOM CUTyallud, NPUMEHITh 3HAHUS, IOJYYEHHBIE B
yueOHOM Kypce «Anrebpa M Hayaja MaTeMaTHYECKOIO aHaliu3ay, Uil pelIeHUs
CaMOCTOSITENILHO  C(OPMYJIMPDOBAaHHOM  MaTeMaTH4YeCKOW  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH MTOJTYyUYECHHBIN PE3YyJIbTaT.

ConepkaTenpHO-METOANYECKAsT JIMHAS «Yucna W BBIUKCICHHS 3aBEpIIACT
(opMHpOBaHKE HABBIKOB UCIOJIb30BaHUS JEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO HAYaTO
Ha YPOBHE OCHOBHOIO 00111ero oopasoBanus. Ha ypoBHe cpenHero o6iiero oopa3soBaHus
0co0oe BHUMaHUE yjensercs (OPMUPOBAHHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOLIUX B €05 UCTIOIb30BAHKUE PA3IUYHBIX (POPM 3aMUCH IEUCTBUTENBHOIO YUCIIA,
YMEHHE PALMOHAIBHO BBINOJHATH NEWCTBUSA C HUMH, AEIaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuwaromuecss TMOJY4YalOT HaBbIKM  NPUOMMKEHHBIX  BBIUMCICHUH,
BBIMIOJIHEHMSI JIEUCTBUM C UMCIaMM, 3allMCaHHBIMM B CTaHIapTHOM Qopm e,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKECHUM.

ConeprkarenpHas TMHUA « Y PAaBHEHHS M1 HEPABEHCTBA» PEAIM3yETCs HA POTKEHUU
BCEro OOy4YeHMs Ha YpPOBHE CpeIHEro oouero oOpa3oBaHUs, MOCKOJbKY B Ka)XIOM
paszjiesie mporpamMmsbl NPEyCMOTPEHO PEIIEHHE COOTBETCTBYIOMIMX 3a/1a4. O0yuaromumecs
OBJIAJICBAIOT  PAa3JIMYHBIMM  METOJAaMU  PELICHHs  LENblX,  PAlHMOHAJIBHBIX,
UPpALMOHAIBHBIX, TOKA3aTeNbHbIX, JIOrapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUM, HEPABEHCTB M HX cucrteM. [lomydeHHBIE YMEHHUS HCIOIB3YIOTCSA IIPU
UCCIIEOBaHUM (YHKIMI C MOMOIIBIO MPOU3BOJHOM, pELlICHUH NPUKIATHBIX 3aJad U
3a/lay Ha HAXOXKJIEHUE HauMOOJIbIUMX M HaUMEHbIIMX 3HaueHuil ¢yHkuuu. [laHHas
coJiepKaTeNbHas JMHUS BKJIIOYAeT B ceOsl Takke (popMHpoBaHHE YMEHHUM BBITOJIHATH
pacu€Tsl o (GopmysaMm, nNpeoOpa3oBaHMs LEIbIX, PAMOHANBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKNX BBIPAXKECHHUM, a TAKKE BBIPAKEHUW, COJEPKAIIUX CTEIEHU |
gorapumbl. brarogaps u3ydeHHI0 anredpamvyeckoro Marepuaiga  IPOUCXOIUT
JanbHeillIee pa3BUTUE aJTOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIJIEHUSI 00yYaroluxcs,
(bopMHUPYIOTCS HABBIKU IEAYKTUBHBIX PACCyKICHUN, pabOThl ¢ CUMBOJIBHBIMU (hOpMaMH,
MIPEACTABIICHUS] 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
AnreOpa mnpemnaraer 3((QEeKTUBHbIE MHCTPYMEHTHI AJI PELIEHUs MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa
HayKU.

CopepxxarenpHo-MeTOoMYeckass  JuHUS  «DyHKIUM W Tpa@uKH»  TECHO
nepernyeTaeTcs ¢ APYTUMU JUHUSIMH Yy4eOHOTO Kypca, MOCKOJIBbKY B KAKOM -TO CMBICTIE
3a1a€T  IOCJIENOBATEIBHOCTh  M3ydeHMs  Marepuana. [3ydyeHuwe  CTeneHHOW,
MOKa3aTeNbHOM, JOrapu(pMUUIECKON M TPUTOHOMETPUUYECKUX (PYHKIIMA, UX CBOICTB U
rpa(uKoB, UCIIOJIb30BAHUE (PYHKIIUM AJIs pelIeHHs 3a7a4 U3 IpYTUX y4eOHBIX IPEAMETOB
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C pElLICHHEM YypaBHEHMH M HepaBeHCTB. [Ipu 3ToM OoJibllloOe BHUMaHUE YJIENACTCS
(GbOpMHPOBAHUIO YMEHHS BBIpaXKaTh (OPMYJIAMH 3aBUCHUMOCTH MEXAY Pa3IUIHBIMU
BEITMYMHAMH, WCCIICIOBATh TOJyYCHHBIC (YHKIIUH, CTPOUTHh WX rpaduku. Marepuant
COAEPKATEIbHOW JIMHUM HAlEJICH HAa Pa3BUTHE YMEHUW W HABBIKOB, MO3BOJISIOIINX
BBIPKATh 3aBUCHUMOCTH MEXKIy BEIMYMHAMH B PA3IHYHON (OpME: aHATUTHYCCKOM,
rpaduueckoii u cnosecHoi. Ero usyueHume cnocoOCTBYeT pa3BUTHIO aJTOPUTMUYECKOTO
MBIIIJICHUA, CIIOCOOHOCTH K 0606IHGHI/II-O U KOHKPCTHU3alluH, NCIIOJIb30BAHUIO aHaJIOTHUH.

ConepxarenpHasgs nuHUS «Hauvama MaremaTmdyeckoro aHain3a» MO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYr KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3a]ad,
JIOCTYITHBIX OOYYaronuMcsl, Y KOTOPBIX TOSIBISETCS BO3MOXXHOCTh HCCJENOBATh U
cTpouTh rpaduku (GYyHKIHMA, ONPEAeNsSTh UX HAUOOJBIINE W HANMEHBIINE 3HAYCHUS,
BBIYHCIIATH TUIOMIAAHN (GUTYP ¥ OOBEMBI TEJ, HAXOUTH CKOPOCTH U YCKOPEHHUS ITPOIIECCOB.
ConepxaTtenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU IMOCTPOEHUS MATEMATUYECKUX
MOJIEJEN peabHbIX CUTYaAllU, HAXO0KICHHS HAMITYYIIETO PEIICHHS B IPUKIIA/IHBIX, B TOM
YHUCJIE COUUABHO -3KOHOMUYECKHX, 3a]1a4aX. 3HAKOMCTBO C OCHOBaMU MaTEMaTUYECKOTO
aHaiM3a CIOCOOCTBYET Pa3BUTHUIO  aOCTPAKTHOrO, (HOPMAIbHO-TIOTUYECKOTO H
KpPEaTUBHOTO MBIIUICHUSI, (OPMUPOBAHUIO YMEHHI pacliO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE W UcKyccTBe. OOydaromuecs: y3HAIOT O BBLAAIOIIUXCS
pe3yabpTarax, MOJIYYEHHBIX B X0JI€ Pa3BUTHS MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopnepxaTenpbHo-MeTOANYECKass JUHUA «MHOXKeCTBa W JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. TE€OPETUKO -MHOKECTBEHHBIE MPEICTABICHUS
MPOHMU3BIBAIOT BECh KypC INKOJBHOM MaTeMaTHKU U TpeiaraloT  Haubosee
YHUBEPCATBHBIN SI3bIK, 00BEAUHSIONTUI BCE Pa3esibl MATEMATUKH U €€ IPUIIOKEHUHN, OHH
CBSI3bIBAIOT Pa3HbIE MATEMAaTUUYECKUE JUCUUIUIMHBI B €IUHOE 1enoe. [loaToMy BaKHO
JaTh BO3MOXXHOCTH OOY4YarOIIEeMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MAaTEMATUKHU U UCIIOIb30BaTh €0 JJISl BRIPAXKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anredpa v Havajla MaTeMaTHIECKOTO aHaINu3a» MPUCYTCTBYIOT
TaK)XK€ OCHOBBI MaT€MaTUYECKOT0 MOJICITUPOBAHMS, KOTOPhIE TPHU3BaHbI CHOPMUPOBATH
HaBBIKM TIOCTPOEHUS MOJEJEN PEaJbHbIX CHUTYAIlMW, HWCCIEAOBAaHUS ITHUX MOJIEIIEN C
MOMOIIBI0  ammapara anreOpbl W MaTeMaTHYECKOTO aHaldn3a W HWHTEPHpETaINH
MOJYYEHHBIX pE3yJbTaTOB. Takue 3aJaHusl BIUIETEHbBl B KaXIbld W3 Pa3leiaoB
MPOrPaMMBbI, TIOCKOJILKY BECh Marepuaj yd4eOHOTO Kypca IIUPOKO HCIOJIB3YETCs IS
pelieHrs NPUKIAAHBIX 3a1ad. [lpu  pemieHun peajabHbIX MPAKTUYECKUX —3a/ad
oOydJaromfecss pa3BUBAIOT HAOIOAATEILHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaThCcs, UCIOIb30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIIEMY.
JlesiTenbHOCTH IO POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a71a9 OPTaHU3yeTCs
B TIPOIIECCE M3YUCHHS BCEX TeM y4eOHOro Kypca «Anredpa u Hadajga MaTeMaTHIeCKOTO
aHaJIu3ay.

OO1ee yncno 4acoB, peKOMEHAOBAHHBIX ISl H3y4eHUsl yueOHOro Kypca «Anredpa
¥ Hayaja MaTeMaTH4ecKoro a”aiauza», - 170 gacoB: B 10 kiacce - 68 vacoB (2 4yaca B
Henento), B 11 kimacce -102 yaca (3 yaca B Hezel0).
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COAEPXKXAHUE OBYUEHUA

10 KITACC
Yuciia 1 BBIYMCICHUS

Panmonanehple uncna. OOBIKHOBEHHbIE U JECSATHYHBIE JpOOM, NPOLEHTHI,
OecKOHEUHbIE MepHoauIecKkre ApoOu. AprupMeTHUIECKHE ONEpaly C PAlUOHAIBHBIMU
YHcliaM, TIpeoOpa3oBaHusl YHCIOBBIX BhIpakeHuil. [Ipumenenue qpobeit u mpoIeHToB
JUISL peLIeHUs IPUKIIAAHBIX 3aa4 U3 PAa3JIMYHBIX OTPACICl 3HAHUM U peabHOU KU3HH.

JlelictBuTenpHble  uyKcia.  PalMoHanbHBIE WM HpPpPAlMOHAIBHBIE  YHCIIA.
ApudpmeTnueckue omepaluudud € JACUCTBUTENbHBIMU  uuciaamu. [IpubnmxéHHbIE
BBIYMCIICHHUS], IPABUJIAa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ menbiM nokaszateneMm. CtaHaapTHas (opMa 3amucH ACHCTBUTEIBHOTO
yucna. Mcnonp3oBaHue mnoaxonsuiel (opMbl 3alucu JEHCTBUTENBHBIX YHCEN IS
peleHns MPaKTUYECKNUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaibHOU cTeneHu. JlelcTBUs ¢ apupMeTHIEeCKUMU
KOPHSIMU HaTypaJbHOU CTETICHH.

CuHyCc, KOCMHYC M TaHI€HC YHCIIOBOI'O AapryMeHTa. ApKCUHYC, apKKOCHHYC,
apPKTaHI'€HC YMCJIOBOIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

VYpaBHeHHE, KOpPeHb ypaBHEHHs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/1a4 1 3a/1a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U peaTbHOM KU3HU.

DyHKIUHN U TPaPUKH

®yHkus, cnocodbl 3amanus QyHkuuu. ['paduk QyHkiuu. BzanmHo oOpaTHbIe
byHKIINN.

OOnacTh ompezeNeHuss U MHOXECTBO 3HaueHWd QyHkumu. Hymu ¢yHkmm.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast (yHKUMS C HaTypaJbHbIM M LENbIM MOKa3aTeneM. EE cBoicTBa u
rpa¢uk. ColicTBa U rpaguK KOpHs N-Oi CTENEHH.

TpuronomeTpuyeckasi OKpy>KHOCTb, OIPEJECIICHUE TPUTOHOMETPUUECKUX (YHKIUI
YHUCJIOBOI'O apryMEHTA.

Hauaja MmaTeMaTH4ecKOro aHajau3a
HOCJ’IC,Z[OB&TGJIBHOCTI/I, CITOCOOBI 3aJlaHus IOCJIEA0BAaTEIbHOCTEH. MOHOTOHHBIC
IIOCJICA0BATCIIBHOCTH.
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ApudmeTrnueckass M TreoMeTpuueckas mporpeccuu. beckoHeyHO yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIEH TIe€OMETPHUYECKON
nporpeccun. Popmyra CI0KHBIX MPOLEHTOB. Vcronb30BaHre TPOrPECCHH ISl pELIEHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
MHoxecTBO, omnepanud Haja MHOXecTBaMu. [[uarpammel  Ditnepa-BenHa.
[IpuMeHEHUE TEOPETUKO-MHOKECTBEHHOIO —ammapara [Jjis ONHCAaHUs PEealIbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MTPEAMETOB.
Omnpenenenue, TeopeMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KITIACC

YucJia 1 BbIYUCIEHUS
Harypanbensbie u nemnpie yncna. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCET.
CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudm uucna. JlecsaTuaHbIe M HATypajJbHbBIC JOTapru(PMBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTApU(MBI.

[IpeoOpa3zoBaHue BBIpRXKEHHM, COACpXKAIIUX CTEIIEHH C  PAIMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToka3aTenpHbIE YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucteMbl JNHHEHHBIX YypaBHEHUM. PelleHne NpUKIAIHBIX 3aad C I[OMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IprumeHeHne ypaBHEHH M, CHCTEM U HEPABEHCTB K PEICHUIO MaTEeMaTUYECKUX 3a]1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPaPUKH

Oyuknus. Ilepuoanueckue QyHkiuu. I[IpoMexyTkM MOHOTOHHOCTH (DYHKIIMH.
MakcumyMbl 1 MUHUMYMBI pyHKIIMU. HanOosnblilee 1 HauMeHblllee 3HaYeHUue (PyHKIUU
Ha MPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u jorapudpmuueckas GQyHKIMU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMM A1 pellIeHNs YPABHEHUHN U TUHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (QYHKIMM A8 HCCIENOBAaHUS  IPOLECCOB U
3aBHCUMOCTEM, KOTOPbIE BOZHUKAIOT IPU PELIEHUH 3aJa4 U3 JPYTUX yUeOHBIX IIPEIMETOB
Y pE€aJbHOM KU3HH.

Hauana MmaTeMaTH4eCcKOro aHajaimn3a
HenpepoiBHble GyHKIIMHU. MeTOa UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.
[TpousBoanas ¢pyukiuu. I' eomeTpuueckuit 1 pu3nueckui CMBICT TPOU3BOTHOM.
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[TpousBogubie >MeMeHTapHBIX (QYHKIHA. DOpMyssl HAXOXKICHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[Ipumenenre NPOM3BOAHONM K HCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTH H
KcTpeMyMbl. HaxokaeHue HanOoJbLIEr0 M HaMMEHbBIIEro 3HAaueHUs (YyHKIUU Ha
OTpE3KE.

[IpuMeHeHne npon3BOIHOMN I HAXOXKICHHS HAWITyYlIErO PEeIICHNs B IPUKJIaIHbBIX
3ajiauax, JAJIs ONpeesIeHUs] CKOPOCTH IpolLecca, 3a4aHHOr0 (opMyIIoi Wiy rpauKoM.

[TepBoobOpasnas. Tabmuiia nepBooOpa3HBIX.

HuTerpan, ero reomeTpudeckuit M1 GU3NUIECKuil cMbICI. Berancnenue nurerpania mno
dbopmyrne Hrrorona-Jleibuuiia.

HPEIMETHBIE PE3YJIbTATDBI

K koHnity 00yuyenust B 10 kiacce 00y4yaromuics MoxyquT CIeIyOUUe IpeIMETHBIE
pe3yJIbTaThI:

YucJa 1 BBIYUCJIEHUS:

OTICPUPOBATH MOHATUSIMHU: PAIMOHAJIBHOE U ACHCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS
U JECATUYHAS IPOOb, IIPOIICHTHI,

BBITIOJTHATh apu(PMETHUYECKUE ONepalii C PAlMOHATBHBIMU U JACHCTBUTEIHLHBIMU
YHUCJIaMU;

BBITIOTHATH MPUOIHKEHHBIC BRIYMCIICHUS, HCTIOJIB3YS TIPaBHUIIa OKPYTIJICHUS, JeIaTh
MPUKHUAKY U OLICHKY PE3yJIbTaTa BHIYMCIICHUN;

OTICPHPOBATh TMOHITHSMH: CTEICHb C IIEJIbIM ITIOKa3aTelaeM, cTaHaapTHas ¢opma
3allUCU  JEUCTBUTEIBHOTO 4YHCJA, KOPEHb HATypaJlbHOM CTENEHH, HWCIIOJIb30BaTh
MOAXOAIITYI0 (DOPMY 3aIUCH JeHCTBUTEIBHBIX YUCEN JIJIS PEIICHUS IPAKTUUSCKUX 3a1ad
Y MIPEJCTABIICHUSA TIaHHBIX;

ONEPUPOBATH TOHATUAMHU: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO YIJIA,
WCIIOJIB30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKUE

byHKIINN.

YpaBHeHMs U HEPABEHCTBA:

OTIEpPUPOBATH OHATUSIMMU: TOXJECTBO, ypaBHEHUE, HEPABEHCTBO, 11€JI0¢,
palMOHANIbHOE, HppallMOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BBINIOJIHATh MPE0Opa3oBaHUsi TPUTOHOMETPUUECKUX BBIPAXKEHUH U penaTh
TPUTOHOMETPUUECKHE YPaBHEHUS,

BBINIOJIHATh NIPEOOpA30BaHUsl LENbIX, pAalUOHAIBHBIX W  HPPALUOHAIBHBIX
BBIDAKEHUM M peliaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

IIPUMEHATh YPABHEHUS U HEPABEHCTBA ISl PEILIEHUSI MATEMAaTUYECKUX 3a1a4 U 3a]1a4
U3 pa3IMYHBIX 00NacTell HAYKU U PeaIbHOM KU3HU;

MOJIEJIMPOBATh pEabHbIE CUTyallUM Ha SI3bIKE ajlreOpbl, COCTaBJIATh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 337a4M, MCCIEIOBATh ITOCTPOCHHBIE MOJEIU C

16



OenepanbHas pabouas mporpamMma | Maremaruka. 10-11 kmaccsl (0a30BbIil YpOBEHbB)

UCTIOJIb30BAHUEM allllapara aareopsl.
DOyHkuHuU U rpapuku:

ONEpPUPOBATh TMOHATHUSAMHU: (QYHKIMS, CHOCOObI 3adaHus (QyHKIUH, O0OJIacTb
OTIpE/IeNICHUS] U MHOXECTBO 3HAaYCHHM (QyHKIUH, Tpaduk QYyHKIUU, B3aUMHO 00paTHbIC
bynxmm;

OIEPUPOBATH TMOHATUAMHU: YETHOCTh U HEUYETHOCTh (YHKIMU, HYIU (QYHKIUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

UCIONB30BaTh Tpaduku QyHKIUHN AJs pelIeHUs] ypaBHEHHI;

CTPOUTh W 4YHUTaThb TpaduKU JHMHEHHOW (QYHKIUH, KBaIpaTHUYHOW (YHKIUH,
CTETICHHOU (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM;

UCIOJIb30BaTh IpadUKu (PYHKIMHA JJIs UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
IpU pelIeHUU 3aJad U3 APYTrux Y4YeOHBIX MPEAMETOB U PEAJbHOW JKU3HU, BbIpAaXaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMHU.

Hayana MaTeMaTH4eCKOro aHajam3a:

ONEPUPOBATH MOHATUSIMU: MOCJIEA0BATEIBLHOCTD, apuMeTHIYECKAs U
reoOMEeTpHUYECKas MPOrPECCHUH;

OIepUpPOBATh MOHITUIMU: OECKOHEYHO yOBIBAOIIAsl T€OMETpUUEcKasi IPOrpeccus,
cyMMa 0€CKOHEUHO YOBIBAIOIEH T€OMETPUIECKOM MPOTPeCcCuu;

3aJ1aBaTh MOCEAOBATEILHOCTH PA3IMUYHBIMU CIIOCO0AMU;

MCIIOJIb30BaTh CBOMCTBA MOCJIENOBATEIIBHOCTE W MPOTPECCUM UL PELICHUs
peaNIbHBIX 3aJ1a4 [IPUKIATHOIO XapaKTepa.

MHoskxecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OIIEPALIMU HAJl MHOKECTBAMU;
MCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar [Jjsi OMNHCAHHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;
ONIEPUPOBATH MOHATUSIMU: ONIPEJICIICHUE, TEOPEMA, CIIEICTBUE, I0KA3ATEIBCTBO.

K konity 00yuyenust B 11 kiacce 00ydarouuics Moxy4quT ClIeIyOUe IpeIMETHbIE
pe3yibTaThl:

YucJia 1 BBIYUCJIEHUS:

ONEPUPOBATH NMOHATHSMH: HATypaJIbHOE, LIEJIOE YHWCIIO, HUCHOJIb30BaTh IMPU3HAKU
JNEIIMMOCTH LIEJBbIX YUCEI, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOXUTEIU JJIsl PELICHUS
3aj1ad4;

OIIEpPUPOBATH TTIOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM OKA3ATEIIEM;

OTEpUPOBATh TMOHATUSAMU: JorapudM UWcIa, JACCATUYHBIC € HATypaJbHBIC
JoTapuQMBbI.

YpaBHeHMs U HEPABEHCTBA:

NPUMEHATH CBOMCTBA CTEMEHM ISl MPeoOpa3oBaHUsl BHIPAKEHUIl, ONEpPUpPOBAThH
NOHATUSAMU: II0KA3aTEIIbHOE YPAaBHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
ITOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATH IPE0OpPa30BaHUs BBIPAKEHU, COAEPKAIIUX Jorapu(pMbl, ONIEPUPOBATH
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MOHATUSIMU: JIOTapU(PMUYECKOE YpaBHEHUE W HEPABEHCTBO, PEIIATb OCHOBHBIC THIIBI
jgorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

HAXOJUTh PEIICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHSIMH: CUCTEMA JIMHCWHBIX YPaBHEHUM M €€ pEIICHUE,
WCIMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHCHUH JJIS1 PEIICHUS ITPAKTUYECKUX 3a1a4;

HAXOJWUTh PEUICHHUS TMPOCTEHUIINX CUCTEM W COBOKYIIHOCTEHW pPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIUPOBATh pPEeAIbHbIE CUTYAIIMM Ha SI3bIKE aJIr€Ophbl, COCTABIIATH BBIPAKECHUS,
YPaBHEHHUSI, HEPABEHCTBA U CHUCTEMBI MO YCJIOBHUIO 3a/1a4M, HUCCIEA0BATH MMOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM anmapara ajareOpsl.

DOyHkuuu ¥ rpapuku:

ONEepUpPOBATh MOHATHAMU: NEpHOaNYECKas PYHKIUSA, TPOMEKYTKA MOHOTOHHOCTH
(yHKUIHH, TOYKH SKCTpeMyMa (GyHKLIHUH, HAanOOJIbIlIee U HAMMEHbIIee 3HaYeHUS! PYHKIIUU
Ha IPOMEKYTKE, UCIOJIb30BATh UX ISl UCCIIEIOBaHUS (PYHKIMH, 3aJaHHOU rpaduKoM;

OIEepUpPOBATh MOHATHIMMU: rpaduKy MoKa3aTesbHOM, JIorapu(pMUIEeCcKOi
U TPUTOHOMETPUUYECKHX (PYHKIMH, M300pakaTb MX Ha KOOPAMHATHOW IUIOCKOCTH M
UCITI0JIB30BATh JJI PELICHUS] YPABHEHHUI U HEPABEHCTB;

M300pakaTh Ha KOOPJAWMHATHOM IUIOCKOCTUM TpauKH JIMHEWHBIX YpPAaBHEHHHU W
MCITIOJIB30BaTh UX ISl PEILIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN;

UCIIO0JIB30BaTh rpaduky GyHKIUHN JJ1s1 UCCIIEIOBaHUS MPOIIECCOB U 3aBUCUMOCTEMN U3
JIPYrUX y4eOHBIX TUCUHUILIUH.

Hauvana MmaTeMaTH4eCcKOro aHaJm3a:

ONEePUPOBATh TOHATHUSMHU: HENpPEepbIBHAs (QYHKIMS, MPOU3BOIHAS (YHKIUH,
WCITOJI30BATh TEOMETPUUECKHIIN M (PU3UICCKUI CMBICT TPOU3BOTHOM JIJISl PEIIICHHMS 3a/1a4;

HAXOJWTh IPOU3BOJIHBIC JJIEMECHTAPHBIX (YHKIUH, BBIYHMCIATH TMPOU3BOIHBIC
CYMMBI, TPOU3BEACHHUS, YACTHOTO (DYHKIIHIA,

WCITOJIB30BaTh TPOW3BOJHYIO JUISl MCCIICIOBAaHUS (DYHKIIMM HAa MOHOTOHHOCTBH H
AKCTPEMYMBI, TPUMEHSATH PE3YJIBTATHl UCCIICIOBAHUS K TIOCTPOCHHIO TPa(HUKOB;

UCITOJIB30BaTh TPOW3BOJHYIO JUISI HAXOXKICHHUS HAWIY4IIEero pPEIICHHS B
IPHUKJIATHBIX, B TOM YHCJIE COIMAIEHO-3KOHOMHYECKHX, 3a/1a9ax;

OIEPUPOBATH TOHATUSMU: IIEPBOOOPA3HASI K HHTETPajl, IOHUMATh T€OMETPUICCKHIMA
1 (M3UYECKUI CMBICT UHTETPasa;

HaXOAWTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIHMHA, BBIYHCIATH WHTETPAT 10
dbopmyne Hrrorona-Jleiibuuia;

peliath TNPHUKIATHBIC 3aJa4d, B TOM YHCIIE CONHAIBHO -DKOHOMHUYECKOTO U
bu3MYecKoro xapakrepa, Cpe/ICTBAMA MaTEeMAaTHIECKOTO aHAIN3A.
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TEMATHUYECKOE IINTAHUPOBAHHME

10 KITACC
OcHoBHOe coJepKaHHe Iudposbie Peanuszanus
HaunmeHoBanue KoanvectBo OcHoBHbIe BUBI IEATETLHOCTH o0pa3oBaTe/ibHbIC 3a1a4 paboyei
pasnaesia (TeMbl) Kypca 4acoB o0yyarommuxcsi pecypcesl nporpamMmbl
BOCIIMTAHUS
MHuoskecTBa 14 MHOXecTBO, ONepaluy Haj Hcnoan3oBaTh TEOPETUKO - OG6pazoBaTenbHas
PALMOHAILHBIX U MHOecTBaMu. /lrarpaMmsl MHOYKECTBEHHBIH anmapart I nathopma 3. IyXOBHO-
el CTBHTebHBIX Oinepa-BenHa. ONKCaHMA X014 PELICHUA «SIKnace» HPaBCTBEHHOE
uncen. PanuonaabHbIe ParoHanbHele YucIa. MaTeMaTHYeCKHX 3a/1ay, a TAKKe https://www.yaklass.ru/ BOCIIHTaHHE
ypaBHEHHs 1 OOBIKHOBEHHBIC U JIECATHYHbIC peabHBIX MPOILIECCOB U SIBJICHUH, IPU H?E??O(;B;;T?f;’ﬁn( 4.3cTeTudeckoe
HepaBeHCTBa Jpo0u, IPOLEHTHI, OECKOHEYHbIE pELICHUH 33/1a4 U3 IPYTrUX Y4eOHBIX hitos://urok 1c.ru/ Omaii BOCIIUTAHHE
TIEPUOTNICCKUE TPOOH. MIPEIMETOB. wiatrdopma 5.¢usuyeckoe
ApupMeTHYECKUE OTIEPALINH C OnepupoBaTh NOHATHAMM: «Skysmart» BOCIUTaHHE
panMOHaIBbHBIMU YUCIIAMHU, PAalMOHANLHOE YUCTIO0, IeHCTBUTENbHOE | https://skysmart.ru/ 8.1eHHOCTH
npeo6pa30BaH1/I;[ YUCJIOBBIX YHCII0, OOBIKHOBEHHAS ,I[p06b, Buaeoypoku OHNalH HayqHOro
MTO3HAHUS:

BbIpaxkeHul. [Ipumenenue
JIpo0ei 1 POIIEHTOB ISt
peIeHus MPUKIAAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUU U
peanbHOM KU3HU.
[elicTBUTENIbHBIE YHUCIA.
PanuonaneHsie 1
HppalMOHaIbHBIE YHCTIA.
ApudmMeTnueckue oneparyn ¢
JeHCTBUTETIHHBIMI YHCIAMH.
[MpubnmxEHHBIE BEIYMCICHUS,
MIpaBHiIa OKPYTICHUS, IPUKHUIKA
1 OLICHKA pe3yibTara
BBIYHCIICHUH.

ToxnpecTBa u
TOXIECTBECHHEIE
npeoOpa3oBaHus. YpaBHEHHE,
KOPEHb YPaBHCHUSL.

JIeCATHYHAs 1pOOb, TPOIIEHTEHI.
BoinoaHAThL apupmMeTHIecKue
OTepanry ¢ palluOHATbHBIMU U
JIECTBUTEILHBIMU YNCIIAMHU;
NpUOIMKEHHBIC BBIYHUCICHNS,
HCTIONB3YS MPaBWIa OKPYTJICHUS.
JenaTb NPUKHAKY U OLIEHKY
pe3ynbTaTa BIYUCICHUI.
OnepupoBaTh NOHATHAMU:
TOXKIECTBO, yPaBHEHNE, HEPABEHCTBO;
LEJIOE U pallHOHAIbHOE YPABHEHUE,
HEpPaBEHCTBO.
BbinoaHATH Npeodpa3oBaHMs LIEIbIX
U palOHAIbHBIX BBIPAXKEHUI.
PemiaTe 0CHOBHBIE TUMBI LETBIX
UPPALHOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB.

https://videouroki.net/
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HepasenctBo, peuienue
HepaBeHcTBa. MeTon
HHTEpBaJIOB. Perienue nensx u
JIpOOHO- pallMOHATBHBIX
YpaBHEHMI U HEPABEHCTB

IIpuMeHsTH paroHaNbHbIE
YpaBHEHHS U HEPAaBEHCTBA AJIS
peleHns MaTeMaTHUeCKUX 3a1a4 U
3a7a4 U3 pa3In4HbIX 00JIacTeil HAyKu U
peanbHOM )KU3HU

MHuoxkecTBa
PALMOHAJILHBIX U
NelCTBUTEIbHBIX
quceJ. PanmonajabHbie
YpaBHeHMS U
HEepaBeHCTBa

14

MHok€ecTBO, ONIEpaLuy Hajg
MHOecTBaMu. J/larpaMmbl
Otinepa-Benna.

ParmonaneHble yncia.
OOBIKHOBEHHBIE U JIECATHYHbIC
JpOOU, MPOICHTHI, OECKOHCUHBIE
TIEPHOANIECKUE APOOH.
Apudmernueckre onepaunum ¢
paIMoOHAIBHBIMY YHCIIAMH,
IpeoOpa30BaHMs YHUCIOBBIX
BbIpaxkeHul. [Ipumenenue
Jpo0ei 1 POIIEHTOB ISt
peleHus! MPUKIaJHbIX 3a]a4 U3
Pa3IMYHBIX OTpaciel 3HaHUN U
peanbHOM XU3HU.
[elicTBUTENIbHBIE YHUCIIA.
ParmmonansHbie 1
UppalOHATbHbIEC YHCIIA.
Apudmernueckue oneparyu ¢
JEHCTBUTENHHBIMHU YHCIAMHU.
[MpubnmxEHHBIE BEIYMCICHUS,
MIpaBHiIa OKPYTICHUS, IPUKHUIKA
1 OLICHKA pe3yibTara
BBIYHMCIICHUH.

ToxnecrtBa u
TOXK/IE€CTBEHHBIE
npeoOpa3oBanus. Y paBHEHHE,
KOPEHb YpaBHEHHUSL.
HepaseHncTBo, pemenue
HepaBeHCTBA. MeTox
HHTEpBAJIOB. Perienne neibix u

Hcnonb3oBaTh TEOPETUKO -
MHO>KECTBEHHBIN amnmnapar AJis
ONMCAHUA X0J1a PELIECHUS
MaTeMaTHUYECKHX 3aa4, a TAKKe
peaNbHBIX MPOLIECCOB U SABJICHUH, IPU
pELICHUH 33/1a4 U3 IPYTrUX Y4eOHBIX
MIPEIMETOB.
OnepupoBaTh NOHATUSIMU:
palMoHaIbHOE YHCIIO, AEHCTBUTEIBHOE
9HUCII0, OOBIKHOBEHHAS IPO0b,
JECSITUIHAS APOOB, MPOICHTHI.
BoInoHATH apudMeTHICCKIe
oIepauuy ¢ paloOHaIbHBIMU U
JIEHCTBUTENIbHBIMU YUCIIAMH;
MpUOIMKEHHBIC BBIYHUCICHNS,
HCIOJIB3Ys paBUJia OKPYTJICHUA.
JeaaTs NPUKMAKY U OLEHKY
pe3yJibTaTa BEIYUCICHUI.
OnepupoBaTh NOHATUSIMU:
TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO;
LeJ0e ¥ pallMOHaJIbHOE YpaBHEHHUE,
HEpaBEHCTBO.
BoInoJIHATH npeodpa3oBaHus TIEITbIX
Y PalMOHAJIbHBIX BBIPAXKEHUH.
Pemiath OCHOBHBIE THIIBI EJIIBbIX
MpPpalMOHAIIbHBIX YPAaBHEHUN U
HEpaBEHCTB.
IIpumeHsITH pallMOHAJIbHBIE
YpaBHEHHUS U HEPABEHCTBA IS
pelIeHns MaTeMaTHYeCKHX 3a7a4 U
3a7a4 U3 pa3IMYHbIX 001acTeil HAYKH U
peanbHOM XU3HU

Oo0pa3oBarenbpHas

mwiatpopma

«SIKmacey

https://www.yaklass.ru/

mwiatpopmal C:Ypok

https://urok.1c.ru/

Omnnaif mardopma
«Skysmart»
https://skysmart.ru/

Buaeoypoku OHNaMH
https://videouroki.net/

l.rpaxnanckoe
BOCITUTaHHE
3.IyXOBHO-
HPaBCTBEHHOE
BOCITUTaHHE
5.¢uzngeckoe
BOCITUTAHHE
6.TpyI0BOE
BOCITUTaHHE
8.uennocTu
Hay4HOTO
MO3HAHUS:
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IpOOHO- parMOHAIEHBIX
YpPaBHEHMI U HEPABEHCTB

DyHKIMH U TPpaduKH. 6 DyHKIWMS, CIIOCOOBI 3a1aHUsA OnepupoBarh NOHATHAME: QYHKIHUA, |  O6pasosaresbHas 1.rpaskaHckoe
CreneHbp ¢ HeJIbIM ¢byukuun. B3aumMHo oOpaTHBIC croco0Obl 3a1aHus QyHKIMH, B3AaHMHO nardopma BOCIIMTAaHHE
noKasarejieM ¢yakunu. ['paduk GyHKINH. obpartHbIe GyHKINH, 00TaCTh «Kmace» 2.TaTpUOTHIECKOE
O6nacTs onpeaeeHus 1 ONpeIENeHs: ¥ MHOKECTBO 3HAUEHHUM https://www.yaklass.ru/ BOCIIUTaHUE
MHOKECTBO 3HaUECHHH (YHKIHH. ¢byHKIMY, rpaduK QYHKIMH; YETHOCTh HgaT(bOIV)Ma 3.1yx0BHO-
o «occunrckas JICKTPOHHAsA HpaBCTBEHﬂoe
Hymu ¢pyskunm. HpOl\fI.e)KYTKI/I Y HEYETHOCTH QYHKINH, HYJIH Lkonax httos://resh.edu.ru/
3HAKOIIOCTOSHCTBA. YETHEIE U (YHKIMH, IPOMEKYTKH OGpazoBatepHas BOCIIHTaHME
HeuérHble GpyHkuuy. CTeneHs ¢ 3HAKOTOCTOSIHCTBA. mardopmal C:Ypok 4.acTeTecKoe
LEJIBIM [IOKa3aTelIEM. BoINOJIHATH NPeoGpa3oBaHust https://urok.1c.ru/ BOCIHTAHNE
N Ownuaitn matdopma 5.¢dbusnyeckoe
CrannapTHas Gpopma 3ammcu CTEICHEH C LIeNBIM [TOKa3aTeNIeM.
N " «Skysmart» BOCIIMTaHHE
JIEHCTBUTEIBHOTO YHCIIA. CIIONIb30BATH CTAHIAPTHYIO (GopMy https://skysmart.ru/ 6.Tpy0B0C
Hcronp30BaHue MOAXOAAIICH 3aIMCH ICHCTBUTENHLHOTO YHCTIA. o
(1) . ® Bugeoypokn OH/1aNH BOCIHUTAHUE
OPMBI 3aITUCH JCHCTBUTEIIBHBIX OpPMYJIMPOBATH H . .
YHCeN IS PeILCHUS WITIOCTPHPOBATH rpaguiecku https://videouroki.net/ | 81ersocti
AUTA P pup p Hay4HOTO
MPaKTHYECKUX 33784 U CBOI{CTBa CTENCHHOH (QYHKIUH. O3HAHIS:
NPENICTABIICHUS JaHHBIX. BripaxaTh opMynamMu 3aBHCHMOCTH
CrenenHas QyHKIMs ¢ MEXIy BeTHINHAMH.
HaTypaJIbHBIM U LIEJIbIM Hcnoab3oBath nudposBbie pecypebl
nokasarenem. E€ cBoiicTBa JUTSL IOCTPOCHHS TPaUKOB (HYHKIUH U
rpaduk H3YUYEHHS UX CBOMCTB
Apudmernyeckuii 18 Apudmernueckuii KOpeHb ®opMyJIUPOBaATh, 3aIUCHIBATH B O6pasoBaTelbHas
KOpEeHb N-0ii CTENEeHH. HaTypaJIbHOM cTeneHu. JlelcTBus ¢ CHMBOJIHYECKOi1 (hopMme U rotatdopma 3.1yXOBHO-
HppannonanbHbie apuMeTHIECKUMHU KOPHAMH N-0if WILTIOCTPHPOBATH PUMEPAMHU «SIKnacc» HPaBCTBEHHOE
ypaBHEHHUS U CTEIEHH. CBOMCTBA KOPHS N-0¥ CTENEHH. https://www.yaklass.ru/ BOCIIMTaHHE
HEpaBeHCTBA Pewenue uppanroHanbHbIX BbinoaHATH ipeoOpazoBaHus 6.1py0BOC
yPaBHEHHUI ¥ HEPABEHCTB. MPPAIMOHATBHBIX BEIPAXKEHHUH. ZOCHHTaH"e
CaoiicTBa 1 rpaduK KOpHs N-0i Pemiath 0CHOBHBIE TUIIBI -ICHHOCTH
. HAYYHOTO
CTEIIeHH HpPAIMOHATBHBIX YPaBHCHUH U
MO3HAHMYS:

HEpPaBEHCTB.
[pumMeHATH A1 pemeHns
Pa3IHYHBIX 32124 UPPALUOHATBHEIC
YpaBHEHHS U HEPABEHCTRA.

CTponTh, YUTATh TpaduK KOPHS N-0i
CTEIICHH.
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Hcnonb3oBath nudposbie pecypesl
JUTA IOCTPOCHUS TPaPUKOB QYHKIHN H
N3y4YCHUS UX CBOHCTB

DopMyJIbI 22 CHiye, KOCHHYC 1 TAHTEHC OnepupoBaTh MOHATHIMH: CHHYC, O6pasoBatebHast 1.rpaxkmaHckoe

TPUTOHOMETPHH. SHCIIOBOTO APTYMEHTA, KOCHHYC W TAHTCHC TIPOU3BOIEHOTO nnatdopma BOCIIMTAHHE

TpuroHomerpuueckue ApKCHHYC, apKKOCHHYC i yria. «SIKacey 2.ATPUOTUYECKOE

ypaBHEHUSs APKTAHICHC THCIOBOTO Hcnoap30BaTh 3anuch https:/ﬁ/www.vaklass.rul BOCIIMTaHHE
apryMenTa. TIPOM3BONBHOTO yIIIa Yepe3 0OpaTHbIE «SOI(P;JST;H;tZHaT(POPMa 3.1yXoBHO-
Tpuronomerpuyeckas TPHIOHOMETPHICCKHE (YHKIMH. https://skysmart.ru/ npaneTenmos
OKPYKHOCTb, OpEICICHHE BbINOJIHATE MpeoGpa3oBaHus ) BOCIHTaHME
TPHIOHOMCTpHYCCKUX (hyHKIIHiH TPHTOHOMETPHYECKHX BBIPAXKCHHH. 5.usmueckoe
4HCTOBOTO APrYMEHTa, PemaTh OCHOBHbIE THIIEI ) ZOCHHTaHHe
OCHOBHBIE TPUTOHOMETPUYECKUE TPUTOHOMCTPHHCCKHIX ypaBHCHHH B;,Tcp%f;io;e
dopmyist. [IpeobpaszoBanue 8.1eHHOCTH
TPUTOHOMETPHUUYECKUX HAy4YHOTO
BeIpaKeHUit. Pemenue MO3HAHMS:
TPUTOHOMETPUYIECKUX YPABHEHUM

s (Y TST——— 5 TToCIIe10BATENbHOCTH, CTIOCOGH OnepupoBaTh NOHATUSIMU: OGpasoBaTerbHast 1.rpaxxganckoe

4 nporpeccun SAMAHIS TOCIEIOBATEBHOCTEH. [OCJIEI0BATENBHOCTD, nnatdopma BOCIIHTaHHE
MOHOTOHHLLE apu(MeTHIECKas U TEOMETPUIECKAs «SIKnaccy 2.MaTpHOTHYECKOE
O TOBATETBHOCTH, HPOTpeccHi; OECKOHEYHO yObIBAIOMmIast ?)téDSZ//WWW.VaklaSS.rU/ BOCIIUTaHUE
ApHdveTiicckas 1 reoMeTpuuecKas nporpefcm, cymma HH;?S;;?HBHM 5.¢usuyeckoe
reoMeTpu4ecKas IIpoOrpecCuu. GeckoneHo y6vaBaIOmeH «Poccuiickas 3neKTpoHHas POCTITTANIE
Beckonedno yGamaomas F€OMETPUYECKON MPOTPECCUH. mrkoa» https://resh.edu.ru/ 6.1pyz10B0C
FeOMETPHHECKas POrPECCHA. 3amaBaTh 1M0CIIEN0BATENEHOCTH OGpasoBarebHas l;oacli)ﬁz)ailpicxoro
CymMma 6eckoHEeYHO yOBIBatOIIeH PasIMIHBIMK CTIOCO6AMH. Eftan;/)/()p M§11C:V$OK B;)CHI/ITaHI/ISI'
reOMETPHYECKON IPOTPECCHH. TpumensTs, gopmy.ty crommHbIX B 8.11eHHOCTH .
dopmyJia CIOKHBIX MPOIEHTOB. HpoueHTvOB JUISH PEHICHM 3a/1a1 13 H.aquom
Hcnons3oBaHue nporpeccuut s pealbHOM npaKTHiH (¢ HO3HAHUS:

peuicHus peajbHbIX 3a/1a4
MPUKIIAJHOTO XapaKTepa

WCIIOJIb30BaHUEM KaJbKyJIATOPA).
Hcnoan3oBaTh cBOiiCTBA
MOCIIEI0BATEIHHOCTEH U IpOrpeccuit
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IMoBTOpEHuUE, 3 OCHOBHBIE TIOHATHS Kypca IIpuMensiTh OCHOBHBIC IIOHATHS KYPCA |  OGpasoBarenbHas 1.rpaxmaHckoe
o0obmenue, anreOpsl ¥ Hadam anreOpsl ¥ Ha49aI MaTeMaTHIECKOTO nnardopma BOCIIMUTaHHE
cUCTeMATH3AINS MaTeMaTuueckoro aHamusa 10 aHanmm3a sl PeIICHUS 3a7a4 13 «SIKmace» 2.MaTPUOTUIECKOEC
3HAHMIA KJacca, 00001IeHne u peasbHOMN JKU3HH U IPYTHX NIKOJIBHBIX https://www.yaklass.ru/ BOCITUTAHHE
CHCTEMATHU3AINS 3HAHUH UCLIMIIIAH O6Pa3°BaTem’Ha_’1 3.AyXOBHO-
rmaT(bopMz_iUCHl.RU HPABCTBEHHOE
https://uchi.ru/
BOCIIMTAHHE
Oo6pasoBarenbHas 4
nnatopma .ACTETHIECKOE
«Poccuiickas aneKTpoHHAS BOCIIUTAHUE
mkoxay https://resh.edu.ru/ 5.¢uzngeckoe
O06pasoBaTenbHas BOCIIUTAHHE
mwiatpopmal C:Ypok 6.1
.TPYyJI0BOE
https://urok.1c.ru/ Ounaitn Py
BOCIIMTAHUC
mwiathopma
7 .9KOJIOTHYECKOTO
«Skysmart»
https://skysmart.ru/ BOCHIMTAHMS:
Buaeoypoku OHNaMH 8.uienHoCTH
. . HAyIHOTO
https://videouroki.net/ - )
MTO3HAHUS:
OBIIEE 68
KOJHUYECTBO
YACOB 11O
NMPOI'PAMME
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OcHoBHOe coiep:kaHue Mudposbie Peanuzauus
HaunmenoBanmue KoauuecTBo OcHOBHbIE BH/IbI AeSITEJIbHOCTH oGpasoBaTebHbIE 3a1a4 padoueii
pasaesia (TeMbl) Kypca 4acoB o0yuvarommuxcst pecypesl NPOrpaMMbl
BOCIUTAHUSA
Crenens ¢ 12 CrerneHb C pallHOHATbHBIM ®opMyIHPOBATD, 3AIHCHIBATE B OGpaszoBarenbHast
PAUMOHAIBHBIM nokas3areaeM. CBOMCTBa CTEIICHH. CHMBOJINECKOH dopme 1 miatdopma 3.myxoBHo-
noKa3aTeaeM. IIpeo6pa3oBaHne BHIPAKECHHUIA, HILTIOCTPHPOBATDL IIPUMEpaMu «IKnace» HpaBCTBCHHOC
MokasaTeabHas COZIEPIKAIIUX PALHOHATBHbIE CBOJCTBA CTETICHH. hitps://www. yaklass.ru/ BOCIHTAHUE
it O6pazoBaTenbHas
¢yskuus. crerenn. [loka3zaTenpHbIe IIpuMensITL CBOHCTBA CTENCHU /A P 1C:Y 4.5cTeTIraeCKOE
peoOpa30BaHMs BHIPAKESHUN nuargopmal C:Vpok BOCIIMTAHHE
Ioka3aTenbHbIE ypaBHEHHS U HEPaBEHCTBA. . https://urok.1c.ru/ 50
. - .puzngeckoe
YPABHEHHUS 1 MokazartenbHas GpyHKIMS, €& (DOPMy‘H“pOBaT]’uH HILTIOCTPHPOBATE Owunaiin miatdhopma
HepaBeHCcTBa CBOHCTBA U rpaduK rpaduuyecKH CBONMCTBA NIOKa3aTEIbHOU «Skysmart» BOCIIMTAHUC
¢byHkimy. PemiaTh OCHOBHBIE THIIBI https://skysmart.ru/ 8.ueHHOCTH
MOKAa3aTeIbHBIX YPABHECHHUN U Buaeoypokn OHNAMH Hay4qHOTO
. . TIO3HAHMS:
HEPABEHCTB. https://videouroki.net/
Hcnoan3oBaTh HuGpoBbIie pecypchl
JUTS IOCTPOCHUS TPAPHUKOB QYHKIUN
N3y4YCHUS UX CBOHCTB
Jlorapugmuueckas 12 Jlorapugm uucna. JlecaTuuHbIE U ®opMyIHpPOBaTD, 3ANUCHIBATE B OGpasoBarenbHast L.rpasnanckoe
dyHKIHSL. HATYpAITBHBIE JOTapH(MBL. cUMBoOJIMYECKOii (hopme 1 rarhopma BOCITUTaHHE
Jlorapudmuueckue TIpeoGpazoBaHue BHIPAKEHHIA, HLTIOCTPUPOBATE NpUMeEpamMu ;:HKHZCC» dlacs.ru) 3.Ayx0BHO-
7| ttps://www.yaklass.ru HPaBCTBECHHOC
YPaBHeHHS U COJIepIKaIKX JIOrapu(pMbl. CBOHCTBA JI0TapHPMa. : popma lé Voo P
nar@opmali: K BOCIIMTaHHUE
HepPaBeHCTBA Jlorapudmuyeckue ypaBHCHAS U BbimoaHATh npeobpasosatus https: //uprok 1c ruI/) 5.0
BBIPAXKEHUH, coiepKalluX Jorapu(maol. o -(PU3NIECKOC
HEpaBeHCTBA. P » CoMepAKAIll puo Ounnaiin mardopma
. ®dopmynuMpoBaTh 1 HILIIOCTPUPOBATH «Skysmart» BOCIINTaHKE
Jlorapudmudeckas GpyHxnus, eé rpaduyeckH cROHCTEA 6.1Tpy10BOE
= p https://skysmart.ru/
cBOlcTBa U rpaduk . BOCIIMTALHE
sorapupMIIecKor GyHKINH. Buaeoypoku OHNANH g
PemiaTh OCHOBHBIE THIIBI s . -ICHHOCTH
. https://videouroki.net/ | ,avunoro
J0orapu(pMUIECKUX YPaBHEHHH 1 ¥
MO3HAHMUS:

HEpPaBEHCTB.
Hcnoan3zoBaTs nudpoBbIe pecypehl
JUIS TIOCTPOEHUS rpauKoB QyHKIMI 1
WU3y4YEHHUS UX CBOMCTB.

3HAKOMUTLCS ¢ HCTOPHeEi pa3BUTHS
MaTEeMaTHKI
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TpuroHomeTpHyecKue 9 TpuroHoMeTpuyecKue QyHKIUH, OGpazosarenbHast l.rpananckoe
(yHknmu u ux UX CBOMCTBA U rpadHKH. OnepupoBaTh MOHITHEM miarpopma EOCHHTaHHe
rpaQuKH. TIpuMepE! TPHTOHOMETPHUECKHX nepuoauueckas pyHxuuss. CTPOHTD, «WIKmace» -aTPHOTHICCKOC
T https://www.yaklass.ru/ BOCIIUTAaHUE
PUrOHOMeTpUYeCKHe HEPaBCHCTB aHAIM3UPOBATh, CPABHMBATH IpapuKn
HEepPaBeHCTBA ) = naaThopma 3.71yX0BHO-
TPUTOHOMETPUYECKHUX (PYHKIUIA. i
p p YHKIL «Poccuiickast HPaBCTBEHHOE
@opMyIHPOBATH 1 HILIIOCTPUPOBATH 9JIEKTPOHHAS [IKOJIA»
g ) BOCIIUTaHHE
rpaq)nqec]cp[ CBOMCTBA httQS.//TESh.edU.I'U/
. OGpasoaTebHas 4 .3cTeTHdecKoe
TPUTOHOMETPUUECKHUX (pyHKIMIL.
Pemars . mwiatpopmal C:Ypok BOCIIUTAHUE
CaTh MPOCTCHIIAC https://urok.1c.ru/ 5.¢u3nueckoe
TPUTOHOMETPHUYECKHE HEPaBEHCTRA. Onmait miatdopma BOCHHTAHME
Hcnoan3oBarsh rpagukH U peeHns | «Skysmart» 6.Tpy0BOE
TPUTOHOMETPUYECKUX HEPABEHCTB. https://skysmart.ru/ BOCITHTAHIE
Hcnoan3zoBaTh nuGpoBbIe pecypchl Buaeoypokn OHMANH 8.[IEHHOCTH
JUISL IOCTPOCHHS TPAGHKOB (YHKIIHIA 1 https://videouroki.net/ | mayunoro
U3y4YEeHHsI UX CBOMCTB TO3HAHMSL:
OnepupoBaTh NOHATUAMM
Mpou3ssoauas. 24 HenpepsiBable GpyHKun. Meton pup ObpasoparenbHas 3
HerpepbIBHAS (QYHKINS; TIPOU3BOIHASL .JlyXOBHO-
IIpumenenue WHTEPBAJIOB JJIs1 PCIICHHUS pep (byHKuas; A niarpopma X
. GyHKIUY. «SIKnacey HpPaBCTBEHHOE
NMPOM3BOIHOM HepaBeHCTB. [IponsBogHas .
bynKiH Hcnonbn30BaTh reOMETPUIECKHN U https://www.yaklass.ru/ BOCIIMTAHHE
. . o (br3UYEeCKUit CMBICIT IPOU3BOIHOM /IS 6.TpynoBoe
I' eomerprueckuii 1 Hpu3NIECKUN
. pemnIeHus 3anad. BOCIIHTaHHE
CMBICII IPOU3BOHOM.
HaxoauTh npou3BOAHBIE 2JIEMEHTAPHBIX 8.1eHHOCTH
ITpou3BoaHBIE DJIEMEHTAPHBIX .
N (GYHKIUH, BBIYMCIASATH TPOU3BOTHBIE Hay41HOro
¢ynkimii. [IponsBoaHas cyMMBl,
MO3HAHUS:

MIPOU3BENICHNUS, YACTHOTO
dyaxouid. [Ipumenenne
MPOU3BOHON K UCCIEJOBAHUIO
(hyHKIMI HA MOHOTOHHOCTb U
sKkcTpemyMbl. HaxoxneHnue
HauOOJIBIIET0 U HAMMEHBIIIETO
3HaYCHMS PYHKIIMU HA OTPE3KE.
IIpumeHnenne npou3BOHON IS
HaXOKICHUS HAWITYYIIEero
pelIeHys B IPUKIAIHBIX 3a]a4ax,
JUISL OTIPEJIEJIEHUS] CKOPOCTH
mporiecca, 3a1aHHOTO (POPMYIIOi
M rpaduroM

CYMMBI, IPOHM3BEICHUS, YaCTHOTO
GyHKIUH.

Hcnoab30BaTh POU3BOIHYIO JIst
HCCIeIoOBaHus (DYHKIIUU Ha
MOHOTOHHOCTb U 3KCTPEMYMBHI,
NPUMEHSTH Pe3yJbTaThl
HCCJIEI0BAHNSA K IOCTPOEHHIO
rpadukoB. [IpuMeHATH IPOU3BOIHYIO
JJIA HAXOXKIACHUSA HAWITYYIIETO pECIICHUA
B IIPUKJIAIHBIX, B TOM YUCJIE COTNAJIBHO-
HSKOHOMMYECKHX, 3a/1a4ax.
3HAKOMUTBCA ¢ HCTOPUEH Pa3BUTHUA
MaTeMaTHYECKOTO aHAJIN3a
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l.rpaxkjanck
HuTerpana u ero 9 ITepBooOpazHas. Tabmuia Obpaszosatenbhas paxaHcKkoe
NpUMeHEeHHUsI NepBOOOPa3HBIX. wiardopma EOCHHTaHHe
. .IATPUOTHYECKOE
HWHTerpalt, reOMETpUYECKHI U «fKnaccy P
. https://www.yaklass.ru/ BOCIIUTAaHUE
(usnuecKuii CMBICI HHTETPAA. "
OnepupoBaTh HOHATHIMH: Omnaiti natdopma 3.1yXOBHO-
Beluucnenue nHTErpasia mno «Skvsmart
H Tleii6 nepBooOpasHast, uaTerpai. Haxoaurs Y HpPaBCTBEHHOE
opmyse Herorona-Jleiibuuma https://skysmart.ru/
MEepPBOOOPAa3HBIC HIEMEHTAPHBIX BOCIIUTaHHE
GYHKIMN; BBIYHCISITH UHTETPAN N0 5.¢usnueckoe
¢opmyae Herotona-Jleiioaua. BOCIIUTaHHE
3HAKOMHUTLCA C UCTOPUEH Pa3BUTHUSA 6.1pyz0BOC
MaTeMaTH4ECKOI0 aHaJIN3a BOCIIMTaHHE
8.uennocTu
HAYYHOTO
MO3HAHMS:
. o o l.rpaxxjanck
Cucrembl ypaBHeHHUI 12 CucteMbl TMHEHHBIX ypaBHEHHUH. OlepHpOBATE MOHSITHSIME: CHCTEMA ObpasoparenbHast paxaHcKoe
: BOCITUTAHHE
Pemienne npuknaaHeIx 3aaa4 ¢ o o 3 nnargopma
HOMOIIEIO CHCTENB! AHHEHHEX JMHEHHBIX YPaBHEHH U €€ pelIeHHe. «SIKacon 2 MATPHOTHYECKOE
ABHEHHIL Hcnouan3oBaTh cHCTEMY THHEHHBIX https://www.yaklass.ru/ BOCIIUTAHHE
z]:rl)/ICTeMI)I 1/1 COBOKYITHOCTH TIEJBIX L e Obpasorarebias >-fusmieckoe
y > 3aja4. HﬂaT‘bOE’Ma BOCIIUTAHUE
panuoHaNbHBIX, HaXoauTh pemeHns NpoCTeHImxX «Poccuiickas 6.1py10B0C
. 5JIEKTPOHHAS KO
MppalHOHaJIbHEIX, CHCTEM U COBOKYITHOCTEH P BOCITUTAHME
OKA3aTEeILHEIX. . https://resh.edu.ru/
’ . palMOHATIBHBIX YPABHCHUH 1 O6pasoBaTenbHas 7 .9KOJIOTHYECKOTO
norapuGMHUIECKHX YPaBHCHUI 1
pud yp HEPaBEHCTB. miarpopmal C:Vpok BOCIHTAHMS:
;ePaBeHCTR Hcnoan3oBarh rpaguku GyHKIUN 1151 https://urok.1c.ru/ 8.11eHHOCTH
CHOHL%OBaHHe rpaduKon peuenust ypaBHeHuid. MoaeanpoBatb Hay4HOTO
bynkunit fa pemenns peasibHBbIE CUTYAIIUH Ha SI3bIKE areOphl, MO3HAHMUS:
YPaBHCHIN 1 CHCTEM. COCTAaBJISATh BBIPAKEHHUSI, YPABHEHUSI,
IIpuMenenne ypaBHeHHH, CHCTEM HEPABEHCTBA M CHCTEMBI TI0 YCIIOBHIO
1 HEPABCHCTB K PCIICHUIO 337124, MCCIeJ0BATh MIOCTPOEHHbIE
MaTeMaTHICCKUX 3alla 1 3a/1a1 U3 MOJeJIM C UCIIOIb30BaHHUEM arapaTa
pa3UYHbBIX 00JacTel HAYKH U anreGpeI
peanbHOM KU3HU
HarypajbHble H HeJble 6 HarypanbHble 1 Lelble YHCIa B ONepHPOBATH OHATHSIMH OGpasoarenbHas 8
o J[EHHOCTH
4yucaa 3aj]1a4ax U3 peabHOM KU3HU. HaTypaIbHOE THCIIO, LIET0E THCIIO. I:J}I;;Z(I)OpMa payanoro
[Ipy3HaKy AETMMOCTH LIEJIBIX u wiiace»
MO0JIb30BaTh MPU3HAKH JETUMOCTH
CII0.JIb30 pu3 ACITMOC https://www.yaklass.ru/ MO3HAHUSL:

HHUCCII

LECIIBIX YHUCEII, PA3JIOKCHUE YK CJIa HA

26


https://www.yaklass.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://www.yaklass.ru/

denepanpHas padboyas mporpamma | Matematuka. 10-11 xkmaccer (6a30BbIN ypPOBEHB)

MPOCThIE MHOXKUTEIH JIsl PELICHUS
3a1a4

IoBTOpEHue, 18 OCHOBHBIE TIOHATHA Kypca Cawt Pewy EM l.rpaxcnanckoe
o6o0enue, anreGpBI ¥ HAYAN OGpasoBareinbHast BocUTaHHC
CHCTEMATH3AIHS MaTeMaTHIECKOTO aHan3a, wiarpopma 2.MATPHOTHYIECKOE
3HAHMI 0600I1eHNIE ¥ CHCTeMATH3aIHs «IKmace» BOCIMTAHNE
. https://www.yaklass.ru/ 3.lyXOBHO-
3HaHUU PewaTs npukiagnbie 3a1a4u 13
N . HPaBCTBEHHOE
PasIMYHBIX 00ACTEN HAYKU U peabHOM
- BOCIIMTaHHE
JKHU3HHU C IIOMOIIBIKO OCHOBHBIX ITOHATHUH
4.5cTeTHYECKOe
Kypca anreOpbl 1 Havai
BOCIIMTAHUC
MaTeMaTHIECKOTO aHaim3a. Beiouparh
p c 5.¢dbusnyeckoe
IITUMAJIBHBI 1T bl BbIYHN HUU.
N AIIbHBIC CTIOCO cre BOCIIMTaHHE
Hcnoap30BaTh JJIs1 pelieHus 3a1a4 6.TpyI0BOE
YPaBHEHHS, HEPABEHCTBA H CHCTEMEI BOCHHTAHHE
YpaBHCHUU, CBOMCTBA (byHK]_lI/II/I nu 7.3KOHOFI/I“I€CKOFO
rpagukos BOCIMTAHUSA:
8.1eHHOCTH
HAYYHOTO
MO3HAHMS:
OBILEE 102
KOJIMYECTBO
YACOB 11O
IMPOI'PAMME
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®EJAEPAJIBHAA PABOYASA IIPOI'PAMMA VYUYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

BaxxHOCTh yueOHOI0 Kypca reOMETpUH Ha YPOBHE CPEAHET0 00111eTr0 00pa30BaHUs
oOyCJIOBJIEHAa TMPAKTUYECKOW 3HAYMMOCTBIO METAMpPEAMETHBIX U  MPEAMETHBIX
pe3ynpTaTOB OOy4YeHHsT TEOMETPHUM B HANpPaBICHUU JIMYHOCTHOTO Pa3BUTHUS
oOyuaronuxcs, (popmupoBanus (yHKIMOHATBHOW MAaTeMaTHYE€CKOW TIpaMOTHOCTH,
U3YYCHUS] JPYTUX Y4YEOHBIX TUCHUIUIMH. Pa3Butue y oOydaronmiuxcsi NMpaBUIIbHBIX
NPEACTABICHU O CYHIIHOCTM W MPOUCXOXKACHUM TIE€OMETPUUYECKHX a0CTpaKLUid,
COOTHOILIEHHH PEATBHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUsS MaTEeMaTHYECKOM
HAyKOH SBJICHUI W MPOLECCOB PEaJTbHOTO MUPA, MECTE T€OMETPUU B CUCTEME HAYK U
poONM MaTeMaTU4YECKOr0 MOJEIMPOBAHUS B HAyYHOM I[IO3HAHUU U B TPAKTUKE
CocOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS OOYYArOIIMXCS, a TaKxkKe
KAaueCTB MBIIUICHUSI, HEOOXOAUMBIX JJI aJJaliTallid B COBPEMEHHOM OOIIECTBE.

" eomeTpus siBisieTCs OAHUM M3 0a30BBIX IIPEIMETOB HA YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs, TAaK KaK O0OecneuyrBaeT BO3MOXKHOCTb HM3YYEHHS] KaK JUCLHUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (OPMUPYEMOE MpPU HU3YYEHHH OOydYaroIUMUCA
MOHATUHUHBIX OCHOB T€OMETPUU U MOCTPOECHUHU LEMOYKH JIOTUYECKUX YTBEPKIACHUN B
XOJI€ peLIECHNsI TEOMETPUUECKUX 3a/1a4, YMEHHE BBIABUIATh U ONPOBEPraTh TMIIOTE3bI
HEIMOCPEICTBEHHO UCIIONB3YIOTCS MPU PELICHUH 33]]a4 €CTECTBEHHO-HAYYHOI'O LIUKIIA,
B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JesATeNbHOCTH uenoBeka. OpueHTalus 4YeloBeKa BO BpPEMEHU W
IPOCTPAHCTBE - HEOOXOAMMOE YCIOBHE €r0 COIMAIBHOTO ObITHS, (hopMa OTpaKeHUs
OKPY’KaIOILIer0 MHpa, YCIOBUE YCIECIIHOTO MO3HAHHUS UM aKTHUBHOTO MpeoOpa3oBaHUs
JNEUCTBUTENBHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU O0pa3zaMu OObEIUHSET
pasHple BUABl Y4eOHOM U TPYJOBOW JEATENbHOCTH, SBISETCS OJHUM U3
npo(ecCHOHaNbHO Ba)KHBIX KAueCTB, MOATOMY akKTyalbHa 3ajada (GOpMHUPOBAHUS Y
OOy4YaromMxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPAa3HOBUIHOCTH OOpPa3HOrO
MBIIUIEHUS - CYLIECTBEHHOIO KOMIIOHEHTa B TNOATOTOBKE K IPaKTUYECKOH
JeSATEIbHOCTH 110 MHOTHUM HaIlpaBJICHUSIM.

[lenb ocBoeHus mporpaMmel yueOHoro Kypea «I'eomerpusi» Ha 6a30BOM ypOBHE
oOydeHus - 001eo0pazoBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUAOIINXCS Yepes
oOecrieyeHue BO3MOXKHOCTH MPUOOPETEHUSI U HCIOJIb30BAHUSI CUCTEMATUYECKUX
T€OMETPUUECKUX 3HAHUA M JCUCTBUU, CHEHU(PUYHBIX TE€OMETPUU, BO3MOKHOCTHU
YCHEIIHOTO TMPOJOJDKEHUsS] 00pa3oBaHUsl MO CHEHHUATBHOCTSM, HE CBSI3aHHBIM C
IPUKJIAIHBIM UCIIOIb30BAHUEM I€OMETPHUH.

[TpuopureTHbIMH 331a9aMK OCBOEHUS yueOHOTro Kypca «['eomeTpum» Ha 6a30BOM
ypoBHe B 10-11 knaccax sBisirOTCS:
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dbopMupOBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOW KYJIbTYPHI U
OCO3HaHME €€ B3aMMOCBSA3HU C OKPYXAIOLUM MUPOM,;

dbopMupoBaHUE MPEACTAaBICHUS O MHOTOTPAaHHUKAX M TellaxX BpalleHUs Kak o
BAKHEUIINX MaTEMaTHYECKUX MOJIENSIX, MO3BOJISIOIIMX ONMKUCHIBATh U U3y4aTh Pa3HbIE
SBJICHHSI OKPY>KAIOLIEro MUPa;

dbopMupOBaHUE YMEHHS PACTIO3HABATH HA YEPTEkKAX, MOACIISAX U B pEATbHOM MHUPE
MHOTOIPAHHHUKH U TeJla BPALEHUS;

OBJIQJICHME METOJAaMH pEIICHUS 3a]ad Ha TOCTPOCHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

dbopmupoBaHue yMEHUs ONEepUpPOBATh OCHOBHBIMU MOHATUAMU
O MHOTOTPaHHUKAX M TeJIaX BPAIllEHHUs] U UX OCHOBHBIMU CBOMCTBAMH;

OBJIAJICHE AJITOPUTMAMHM PEUIEHUS OCHOBHBIX THUIIOB 3a1ad, (OpMUPOBAHHE
YMEHUSL TMPOBOJUTH HECIIOXKHBIE JI0KA3aTEIbHBIE PACCYXKIECHHUS B XOJI€ PEUICHUS
CTEPEOMETPUUECKUX 3a/a4 U 33J1a4 C MPAKTUYECKUM COJIEPKaAHUEM;

pa3BUTHE HHTEIJIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEN O00yYaromumxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEICKUX YMEHU, KpUTUYHOCTH MBIIIJICHUS;

dbopmupoBaHre (YHKIMOHAJIBHOM T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU:
YMEHUE paclo3HaBaThb MPOSBICHHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pPEAbHBIX >KU3HEHHBIX CUTYalMsIX M TMPU HU3YyYEHUU JPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHHS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
bopMyIMpoBaTh MX Ha S3bIKE F'€OMETPUM M CO3[aBaTh I€OMETPUUECKHE MOJEIH,
NPUMEHATH OCBOEHHBIM TE€OMETPHYECKHI ammapar s pPelIeHHs MNpPaKTHUKO-
OpPMEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIECHUBATH MOJIYYCHHBIEC PE3YIIBTATHI.

OTIMYUTENHEHON 0COOEHHOCTHIO IPOTPAMMBI IO TEOMETPHH SBIIAETCS BKIIOUEHHE
B KypC CTEpEOMETpPHMM B Haudajie €ro Mu3y4YeHHUs 3aJad, pellaeMblX Ha YpPOBHE
WHTYUTHUBHOTO TMO3HAaHUSA, W ONpPEICIEHHBIM 00pa3oM OpraHM30BaHHAs padoTa Haj
HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIICHHUS,
CTUMYJIUPYET MPOTEKAaHHE WHTYUTHUBHBIX IMPOILIECCOB, MOTUBHUPYET K AaJIbHEUILIEMY
U3YYEHUIO MIpEeIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTU. Pa3BUTHE IIPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
oOy4Jarommxcss B Kypce CTEPEOMETPUU MPOBOAUTCA 3a CUET pEIIeHHs 3aJad Ha
CO3JaHM€  MPOCTPAHCTBEHHBIX  O00pa3oB W 3aJady  Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue oOpa3a NPOBOAUTCS € ONOPOM Ha
HaIJISIHOCTh, @ ONEPUPOBAHUE 00pPa30M - B YCIOBUAX OTBJICUYECHMS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJAHOIO COJAEPKAHUS.

OCHOBHBIMU COJIep>KaTEIbHBIMU JUHUAMU yueOHOTO Kypca «I'eomeTpus» B 10-11
KJjaccax sBIAIOTCS: «MHororpaHHuKn», «IIpsiMple M IUIOCKOCTH B IPOCTPAHCTBEY,
«Tena Bpamenus», « BEeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEM.
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dopMupoBaHUE JTOTHUECKUX YMEHHUH pactpeieseTCss He TOIBKO IO COAEPIKATeIbHBIM
JUHUSM, HO | 110 To1aM 00yYeHHUs Ha YPOBHE CPETHETO 00IIero oopa3oBaHMsl.

Conepxanne 00Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOGHHUSI TPOTPaMMBbl IO TEOMETPHH, PACIPEACNEHHBIM [0 ToJaM OOYy4YCHHUS,
CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI OBJAJCHUE T€OMETPUUSCKUMH TTOHATHSIMHU
Y HaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATEIHLHO M TOCTYIATEIBHO, C COOMIOCHUEM
NPUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHNCH B OOIIYIO CHCTEMY
T€OMETPUYECKUX TIPEICTABIICHUN O0YyJaIONUXCs, pacupss U yrryossis e€, oopa3ys
IIPOYHBIE MHOXXECTBCHHBIE CBSI3H.

OOmiee 4YKMCIIO YacoB, PEKOMEHJOBAaHHBIX I HM3Yy4eHHs Y4eOHOTO Kypca
«I"eomeTpumsi» - 102 gaca: B 10 kmacce - 68 gacoB (2 gaca B Hezmento), B 11 kiacce - 34
yaca (1 gac B Hezenio).

COAEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpur. Touka, npsmasi, INIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CJIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B NPOCTPAHCTBE: IE€peceKaroluecs,
MapajulesIbHbIE U CKpEIIMBAOIIKECS NpsMble. [lapaienbHOCTh MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B IMPOCTPAHCTBE, MAPAILICIBHOCTb TPEX
MPSIMBIX, IAPAJUIEIBHOCTh IMPSAMOM M IUIOCKOCTH. YTJbl C COHAIPaBJICHHBIMU
CTOPOHAMHM, YIOJI MEXIYy NPAMBIMU B MpocTpaHCTBE. [lapaenbHOCTh MIIOCKOCTEN:
NapajuleJIbHbIE IUIOCKOCTH, CBOMCTBA IMApPAJUICIBHBIX IUIOCKOCTEN. [Ipocrenimme
OPOCTPAaHCTBEHHbIE (PUTYpbl Ha TMJIOCKOCTH: TeTpa’ap, KyO, Mapasuiesenume],
MOCTPOEHUE CCUCHUU.

[leprieHINKYISAPHOCTh MPSAMOW M IUIOCKOCTH: IEPIECHIUKYJISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapaJUICIbHbIE U NEPIEHAUKYISPHBIE K TIJIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTU MPSAMOMN U TJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHAUKYIISIPHON
IJIOCKOCTHU. YTJIbI B MPOCTPAHCTBE: YTOJ MEXIY IPSAMOU U TIJIOCKOCTHIO, IBYTPAHHBIN
YTOJI, IMHENHBIN yTOJ ABYTPAHHOTO yruia. [lepnenauKyisp u HakJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 TUIOCKOCTH, TPOEKLUs (PUTyphl HA
IJIOCKOCTh. IlepneHauKyIapHOCTD MJIOCKOCTEN: MPU3HAK MEPIECHINKYIISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHororpaHHUKHu
[TonsiTHe MHOTOTrpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUWKA, BBIITYKJIbIE U

HEBBIITYKJIBIE MHOTOIDAHHUKM, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronapHas
npu3Ma, TpaHd M OCHOBaHUS NPU3MBI, NpsiMasi U HAKJIOHHAas NpU3Mbl, OOKOBas U
ITOJIHAs IOBEPXHOCTH NpU3MBL. [lapannenenunen, mpsAMOyroJbHbIA HapajuieIenuIesn 31
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u ero cBoicrta. [lupamuaa: n-yrojibHas nupaMmujia, TpaHd U OCHOBaHUE MTUPAMUIBI,
OOKOBasi W MOJHAs MOBEPXHOCTh MUPAMUJBI, MPABUIIbHAS M yCEUEHHAs] MUpPaMUJA.
OneMeHThl mOpu3Mbl W nupamubl. [IpaBuiabHBIE MHOTOTPAHHUKHU: TOHSITHE
MPaBWJIBHOTO MHOTOTPAaHHMKA, TMpaBWiIbHAs MpU3Ma U TpaBUJIbHAS THUPaAMUJA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMHUJIA U TIPaBUIILHBIN TeTpasdap, KyO. [IpencraBnenue o
MIPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTa’ap, AoJAeKa’Ap U ukocarap. CeueHus Mpu3Msl U
nUpamMubl.

CumMeTpuss B NPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU. DJIEMEHThl CUMMETPHUM B MHUpaMHUAaxX, Mapauielienuneaax, mpaBUIbHbIX
MHOTOTPaHHUKAX.

Boruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTHU U TIOJTHOM TOBEPXHOCTH MIPSIMOM IPU3MBI, TIIOIIA/Ib OCHOBAHUI,
TeopeMa 0 OOKOBOU MOBEPXHOCTH MpAMOM mpu3Mbl. [lnoians O0KOBOI MOBEPXHOCTH
Y MOBEPXHOCTU MPABUILHON MUPAMUbI, TEOpEMa O IIOMIAAN YCEUEHHON MUPaMUIBI.
[Tonsarue 06 06béMe. OOBEM TUPAMU/IBI, TIPU3MBI.

[Togo6upie Tema B mnpocTpancTBe. COOTHOIICHUS MEXAY IUJIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

11 KUIACC

Tesia Bpalmenus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yIOIINe MIIMHIPUIECKON MOBEPXHOCTH,
OCh IWJIMHIPUYECKON MOBepXHOCTH. LlunmmHap: ocHOBaHUSA U OOKOBAsi MOBEPXHOCTb,
oOpazymoriasi ¥ 0Ch, IJIOIIA/Ib OOKOBOU U MOJHON MOBEPXHOCTH.

Konuueckast moBepxXHOCTb, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U
BEpIlIMHA KOHMYECKON noBepxHOCTH. KoHyc: ocHOBaHME W BepluuHa, oOpasyrouas u
OCh, TUIOIIAb OOKOBOM W TOJTHOM IMOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIolue
BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AMAMETP, IUJIOWIAAL MOBEPXHOCTH CQEPHI.
B3aumnoe pacnosnoxxeHue ceprl M IIJIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe,
10 b ChEpHI.

N3o0pakeHue Tel1 BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHaium Ten BpalieHus U MHOTOTPAaHHMKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAaHHUK, WJIH TEJIO BpaIlEHUS.

[Tonsarue 06 o0béme. OCHOBHBIE CBOMCTBA 00BEMOB Tei. TeopemMa 00 oOBEME
IPSIMOYTOJIBHOTO MapajUieienunena u ciaeacTsus u3 Heé. O0bEM LUIMHAPA, KOHYCA.
O0BEM mapa u wiomaab chepsl.

[logo6Gupie Tenma B mnpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

CeueHus nunuHapa (apauieJbHO W NEPIEHIUKYJISPHO OCH), CEYEHHs] KOHYyca
(mapasnienbHOE OCHOBAHUIO M POXOIAIIEE YePE3 BEPILINHY ), CEYEHUS Iapa.
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BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miIockoctyd U B npocTtpaHcTBe. ClI0)KEHHE W BBIYMTAHHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHuwe BekTopa MO TpPEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno napamnenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBWJI JEUCTBUN C BeKTOpaMu. [IpsiMoyrospHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. [Ipocrenmme 3a1aum B KOOpAMHATAX. YTOI MEXAY BEKTOPaMHU.
CkaJsipHOE TNPOM3BENCHHE BEKTOPOB. BBIUMCIEHHME YITIOB MEXAY MPSMBIMH H
IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IpPU PELICHHWH I'€OMETPUYECKUX
3a1ay.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kjacce oOydaroUUMiCs TMOJYYUT CJICAYIOIIHE
peIMEeTHBIC Pe3yIbTaThI:

ONIEpUPOBAThH MOHATUSAMU: TOUKA, IPSIMasi, IIOCKOCTH;

OPUMEHATh aKCHOMBI CTEPEOMETPHUH M CIEACTBUS W3 HHUX MPH PEHICHUU
reOMETPUYECKUX 33/1a4;

OTIEPUPOBAThH MOHATHAMU: MAPAIIEIBHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX U
TUIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aUMHOE pACIOJIOKEHHE TMPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE;

ONEpPUPOBAThH MOHATUSMU: JABYTPAHHBIN yroJ, TpaHH JABYIPAHHOTO yria, pedpo
JIBYTPAHHOI'O yTJIa, JMHEWHBIN yroj IBYyIpaHHOTrO yIiia, rpajycHasi Mepa ABYTPaHHOTO
yria,

OTNIEPUPOBAThH OHATUSMHU: MHOTOTPaHHHUK, BBITYKJIBIA U HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK;

pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (IHMpaMuia, MpuU3Ma,
HPSMOYTOJIBHBIN MapayieNenumne, Kyo);

KJIaCCU(PUITMPOBATH MHOTOTPAHHUKH, BHIOWpAasi OCHOBAaHUS IS KiIaccu(UKAIMN
(BBIMTYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKH, TPABHIIbHbIE MHOTOTPaHHUKHU, TIPSIMBIE U
HAKJIOHHBIE PU3MBI, TapaljIeIeMUIe/Ib]);

OTIEpPUPOBATH MOHATUSAMU: CEKYIIAas MIIOCKOCTh, CEYCHNE MHOTOTPaHHUKOB;

OOBSICHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOB3YsI METOJ CIIE/I0B;

CTPOHUTH CEYEHHsS] MHOTOTPAaHHHUKOB METOJIOM CIIE/IOB, BBHIMOIHSITH (BHIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHU3Y;

pemaTh 3aJayll Ha HAXOXJEHHE NeOMETPUYECKHX BEIWYHMH M0 00pas3laM WiIH
arOpuTMaM, TMPUMEHSS W3BECTHBIE aHAIWTUYECKHE METOAbl NpU PElIeHUU
CTaHJAPTHBIX MaTEMaTHYECKHX 3a]a4 Ha BBIYHMCICHHE PACCTOSHUNA MEXAY ABYMS
TOYKaMH, OT TOYKHU JI0 TPSMOM, OT TOUYKH A0 MIOCKOCTH, MEXKIYy CKPEUIMBAIOIIUMUCS
PSIMBIMU;

peliath 3a7a4d Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00paslaM WU
arOpUTMaM, NPUMEHSS M3BECTHbIE AHAIMTHYECKWE METOAbl TMpH  PelIeHUU

32



OenepanbHas padouas mporpamMma | Maremaruka. 10-11 kmaccsl (0a30BbIil ypOBEHbB)

CTaHJAPTHBIX  MaTEMaTHYECKUX  3aJad Ha  BBIYMCIICHHE  yIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKTY TPSIMOHN U TUIOCKOCTHIO, MEXKTY TUIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB;

BBEIYHCIIATh OOBEMBI W IUIOMIATU TMOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
NUpaMu/a) ¢ IpUMEeHEeHHEM (HOPMYII, BBIYUCIATH COOTHOIICHUS MEXAY TIIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TT0TOOHBIX MHOTOTPaHHHUKOB,

OTIEpUPOBAThH MOHATUSIMH: CAMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IFIOCKOCTh CAMMETPHH (PUTYPHI;

U3BJIEKaTh, MPEOOPa3oBBIBATH M  WHTEPIPETHPOBATH  WHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (GUTYypax, MPEACTaBICHHYIO Ha 4YepTekax H
PUCYHKaX;

MPUMEHATh TEOMETpUUYECKHE (PAKTHI I PEHICHHS CTEPEOMETPHUYCCKUX 3ajad,
MIPEAOJIATraoIINX HECKOIBKO IIaroB PEIICHHUs, €CIIA YCIOBHUS MPUMCHECHHSI 3a/1aHbI B
sBHOU opme;

MPUMEHSTH IPOCTEUIITNE IPOTPAMMHbBIEC CPEICTBA U AJIIEKTPOHHO -
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUICCKUX 33714,

MIPUBOJNUTH MPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B MPUPOJIC W JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE;

NPUMEHSATh TIOJIYYCHHBIC 3HAHMS Ha TMPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallu ¥ TPUMEHATh WM3YYCHHBIC TOHATHUS B TPOIECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYITUPOBAHHON TPOOIEMBI, MOACITHPOBATH PEATbHBIC CUTyaITu!
Ha S3bIKE TEOMETPHH, HCCICAOBATh ITOCTPOSHHBIE MOJCIH C HCIIOJIh30BAaHUEM
r€OMETPUYECKUX TIOHSITHM M TeopeM, ammapara ainreOpbl, pemniarh MPaKTHUYECKHUE
3aJlayu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEIIMUHMH.

K xoniry o0ydyenust B 11 kiacce o0yyaromuics HayqYuTCs:

OTIEpUPOBAThH TIOHATHIMHU: UJIUHAPUYECKAs IOBEPXHOCTh, 00pa3yromne
UJIUHAPUYECKON MOBEPXHOCTH, ITWIMHAP, KOHUYECKAs MOBEPXHOCTh, 0OPA3yOIIHEC
KOHUYECKOW TTOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTD;

pacrno3HaBaTh Teja BpalieHus (MUIuHAp, KOHYC, cepa u map);

OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCU(DHIIMPOBATh B3aUMHOE PacIiooKeHne chephl U IMIIOCKOCTH;

OIepUpPOBaTh TOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
CEerMEHTa, IapOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CJIOS,
IaPOBOU CEKTOP;

BBIYHUCIIATh OOBEMBI U TUIOIIAI TIOBEPXHOCTEN TeJl BPAILIEHUS, T€OMETPUUECKUX
TEJ C MPUMEHEeHUeM (popmyIr;

OTepUpPOBaTh TOHITUSMHU: MHOTOTPAHHHK, BIMCAHHBIN B c(epy W ONMUCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHNUS,

BBIYHCIIATh COOTHOIIEHUS MEXKIYy IUIOMAISIMH TOBEPXHOCTEH M 00bEMamu
IMOJOOHBIX TENT;
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n300paxath U3ydyaeMble GUTYPHI OT PYKU U C MPUMEHEHUEM IIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) TUIOCKHE YEpPTEXHU W3 PUCYHKOB IPOCTBIX OOBEMHBIX
¢buryp: BUz cBepXy, COOKY, CHU3Y, CTPOUTh CEUEHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, MHTEPHPETUPOBATH M  NIpeoOpazoBbIBaTh  MH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEJCTABICHHYI0 Ha 4YepTekKax H
PHUCYHKaX;

OIEpUPOBAThH MOHITHEM BEKTOP B IIPOCTPAHCTBE;

BBINIOJIHATH JEHCTBUS CIOXKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YHUCII0, OOBSACHATh, KAKUMHU CBOMCTBAMH OHHU 00JIaJalo0T;

IPUMEHSATH IPaBUIIO Mapalieenunesaa;

OIEpUpPOBAaTh IMOHATHUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJl MEKy BEKTOPaMH,
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI;

HaxXOJUTh CYMMYy BEKTOPOB M IIPOM3BEICHUE BEKTOpPAa HA YHUCIIO, YIOJ MEXIY
BEKTOpaMH, CKaJspHOE TNPOU3BEACHHE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUNIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPIMHAT;

NPUMEHSATh T€OMETPUYECKHE (PAaKThl IJIsi PEIICHHS] CTEPEOMETPUUECKUX 3ajad,
IIPEAINOJIAraoMX HECKOJIBKO IAar0OB PELICHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI B
SBHOU popme;

pemars NpoCcTEHIIME TE€OMETPUYECKHE 3ala4yd Ha NPUMEHEHHE BEKTOPHO -
KOOPJMHATHOTO METO/A;

pemarh 3aJa4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUI U HAXOXACHUE
reOMETPUYECKUX BEIMYMH 1O o0OpaslaM WU ajiropuTMaM, MPHUMEHsSI U3BECTHBIE
METO/Ibl TP PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKHX 3a]1ay;

OPUMEHATh  MPOCTEHIIMEe MNpOrpaMMHBIE  CpeICcTBa W BJEKTPOHHO -
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

NPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

OPUMEHSATh TOJIYYCHHbIE 3HAHMS Ha TMpPaKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyalluM W TPUMEHATh U3YYEHHbIE TIOHSATHS B TIPOLIECCE TOUCKA PEIICHHUS
MaTeMaTHYeCKU CPOPMYITUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PEAIbHBIE CUTYAI[H
Ha S3bIKE TE€OMETPUH, HCCIEAOBAaTh IOCTPOEHHBIE MOJEIHU C HCIOIb30BAHUEM
reOMETPUYECKUX TMOHATHM W TeopeMm, ammapara ainreOpbl, pemarb MPaKTHYECKHEe
3aJlauy, CBSA3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIHMYHMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

MepeceKaroIuecs npsiMas 1
IUIOCKOCTb.

3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300pakeHre MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha MPOCKIIHOHHBIX
yepTexax. HauabHble cBeCHUS
0 KyOe U mupamue, ux
pa3BépTku U Moaenu. CedeHust
MHOTOTpaHHHUKOB. [ToHsTHE 00
aKCHOMATHYECKOM MOCTPOCHUU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS U3
HHUX

nupamMuay, Kyo, Ha3pIBaTh X
AIIEMEHTHI.

Jenarpb prucyHOK Ky0a, MHPaMUIbI,
HaXOaUThb OHII/I6KI/I B HEBCPHBIX
N300paKCHHSAX.

3HAKOMUTBCS C CCUCHUSIMH, C
METOIOM CJIC/IOB; HCIIOJIb30BATh JIJIS
MOCTPOCHHUS CCUCHHSI METOJ CIICIIOB,
KpaTKO 3aIUCHIBATh IIATH TOCTPOCHHS
CEYCHHUSL.

Pacno3naBarhb BUJI cCeUeHUS U
OTHOIIICHHH, B KOTOPBIX CCUCHUE JCITUT
pebpa xyba, HaXOAUTh TUIOIIAIb
CCUCHHUSL.

Hcnoan3oBaTh m000KEe IPU PEIICHUN
3a/1a4 Ha MMOCTPOCHHE CCUCHHI.
3HAKOMUTBCS C aKCHOMATHIECKIM
MMOCTPOCHHUEM CTEPEOMETPHH, C

10 KUIIACC
OcHoBHOe coJepKaHHe Iudposble Peanuszanus
HaunmeHoBanue KoamyectBo OcHoBHbIe BUIIBI 1EATETBLHOCTH o0pa3soBaTe/ibHbIC 3a1a4 padoyei
paszeiia (TeMbl) Kypca 4acoB o0y4arIuXCst pecypchl NPOrpaMMbl
BOCHHTAHUS
Beenenne B 10 OCHOBHBIE TIOHATHSA AKTYaIu3HPOBATE (aKTLI H METO/EI ObpasosarenbHas
CTepeoMeTpHIo CTepeOMeTpHH: TOUKa, TIpAMas, TTAHUMETPHH, PeICBAHTHEIC TCMC. maropma 4.scremieckoe
I0CKOCTD, IPOCTPAHCTEO. IlosyuaTs mpencraBicHus O «IKmace» BOCIIMTAHUC
TIpasina ms06paskenys Ha TIPOCTPAHCTBEHHBIX (PUTypax, https://www.yaklasi.ru/ 5.¢uzngeckoe
PHCYHKAX: H30BPAKEHHS pa3OHpaTh IPOCTEHINHE TIPaBHIIa Buaeoypokn OHNAUH BOCHHTaHME
IUIOCKOCTEI, MapajuieIbHBIX n306paNKeHns OTUX HUTyp. https://videouroki.net/ | 6-TPyacroe
PAMEIX (OTPE3KOB), CEPEHHBI M306paxkaTh IpsSMYIO U IUIOCKOCTH Ha golcl:;f;(z:é{;/lﬂe
otpeska. [ToHsaTHs: PHCYHKE. H;elquoro
HepeceKaroIIHecs II0CKOCTH, Pacno3naBaTh MHOIOTPaHHUKH, HOSHAHMA:
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aKCHOMaMH CTEPEOMETPHUH U
CIIECTBUSAMH M3 HUX.
MNimocTpupoBaTh akCHOMBI

PHUCYHKaMH ¥ IpUMepaMu U3

OKpYy>Karomiel 00CTaHOBKH

[IpsiMble 1 IIOCKOCTH B
HPOCTPAHCTBE.
[MapannensHOCTD
IPSIMBIX U IIJIOCKOCTEN

12

B3aumnoe pacnionoxeHue
MpSIMBIX B IPOCTPAHCTBE:
nepeceKaroyecs, napauieabHble
1 CKpCHIUBAIOIUECH TTPAMBIC.
[TapaynenbHOCTb NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajiyiCJIbHbIC IPAMBIC B
MIPOCTPAHCTBE; MAPAJIIETHHOCTD
TPEX NPSIMBIX; MAPAIIIEIBHOCTh
MPSIMON U TJIOCKOCTH. YTJIBI C
COHaIMpaBJICHHBIMU CTOPOHAMMU,
YIoJ MEeXIY NpsIMbIMU B
npoctpanctse. [lapamiensHocTh
IUIOCKOCTEH: MapaiebHble
IUIOCKOCTH;, CBOMCTBA
napajuleNbHbIX IUIOCKOCTEMH.
[Ipocreiimue npocTpaHCTBEHHBIE
(hUTypHI Ha IIOCKOCTH: TETPadIp,
KyO, TapaJiIeIeIIHIIe T,
MIOCTPOEHUE CEUECHUI

AKTYaJu3upoBaTh (PakThl U METOIBI
IJIaHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAIIOTUH.

ITepeuncasiTe BO3MOKHBIE CIIOCOOBI
PAacIOJIOKEHUS ABYX IPAMBIX B
MIPOCTPAHCTBE, HILUTIOCTPUPOBATh UX Ha
MIpUMEpPaX.

[asatb onpegenexune
CKpeLUMBatoLLMXCA NPAMBIX,
dopmynmposaTb Npu3HaK
CKpeLLmMBatoLLMXCA NPAMbIX 1
NPUMEHATb ero Npu pelleHnn 3agau.
Pacno3naBarthb npusMy, Ha3bIBaThb €€
9JIEMEHTHL.

CTpouTh ceueHHs MPU3MbI HA TOTOBBIX
yeprexax.

IlepeuncasiTb BO3MOXKHBIE CTTOCOOBI
B3aMMHOI'0 PaCHOJI0XKEHUS NPAMON U
IUIOCKOCTH B MPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME IPUMEPHI U3
peanbHOM )KU3HU.

JlaBaTh onpee/ieHHe apaieIbHOCTH
HIPSIMON U TUIOCKOCTH.
DopMyIHpPOBATh IPU3HAK
HapaIeIbHOCTH NMPSIMOM U IUIOCKOCTH,
YTBEPKIECHHUE O MPAMON MepeceueHus
JIBYX IIJIOCKOCTEH, MPOXOIALIUX YePe3
napajule/IbHbIE MIPSMBIE.

Pemartp mpaktudeckue 3a1a4u Ha
MOCTPOEHHE CEYEHUH MHOTOTPaHHHUKA.

Oo0pa3oBarenbpHas

miatdopma

«SIKmacey

https://www.yaklass.ru/

Oumtaita matdopma
«Skysmart»
https://skysmart.ru/

Buaeoypoku OHNaMnH
https://videouroki.net/

4 ACTeTHUYECKOe
BOCITUTaHHE
5.¢dbusnyeckoe
BOCIIMTaHHE
6.TpyI0BOE
BOCIIUTaHHE
8.1enHocTH
Hay4HOI'0o
[MO3HAHMSL:
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OOBACHATH CITydan B3aHMHOTO
PacIOJIOKEHUS TUIOCKOCTEH.

JlaBaTh onpe/eseHne mapauIelbHBIX
IUTOCKOCTEH; IPUBOIUTH IPUMEPHI U3
pEaJIbHOM JKU3HU U OKpYKAIOIIEH
00CTaHOBKH, WILTIOCTPUPYIOIINE
NapajyieNIbHOCTh IJIOCKOCTEH.
Hcnoan3oBaTh Npu3HaK
NapajuIeIbHOCTH JIBYX TIOCKOCTEH,
CBOMCTBa NapaJlJIeNIbHbIX IUIOCKOCTEH
TIPY PEIICHNH 3334 Ha TOCTPOCHHE.
OO0BbACHATD, YTO HA3bIBAETCS
TIapauIeIbHBIM IPOEKTHPOBAHUEM H
KaK BBITIOJTHACTCS IIPOCKTHPOBAHNE
(Guryp Ha IIOCKOCTb.

N300pakaTh B napauienbHON
MIPOEKINH PA3TUYHBIE TeOMETPUYECKHE
¢urypsl. MogennpoBaTh peajbHble
CUTyalll Ha A3BIKC I'COMETPUH,
HCCIIeI0BAaTh TOCTPOSHHBIE MOJIEINH C
HCTIONIb30BAHMEM T€OMETPUIECKIX
TIOHATHH.

Hcnoan30BaTh NpH pelIeHNN 3a1a4d Ha
MOCTPOEHUE CEYEHUI MTOHATHE
TMapaJuIeIbHOCTH, IPU3HAKH U CBOMCTBA
napajjICJIbHBIX MMPAMBIX Ha MJIIOCKOCTHU
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IlepnieHAMKYJISIPHOCTH
NPSIMBIX H IUIOCKOCTeil

12

[lepneHauKyISIpHOCTH NIPSIMON U
IUIOCKOCTH: NMEPIEHAUKYISIPHbIE
HpsMBbIE B IPOCTPAHCTBE,
IpsIMble NapaIeIbHbIE U
HNEepHeHIUKYIAPHBIE K
IUIOCKOCTH, IPU3HAK
HNEPHNEHAUKYIIIPHOCTH IPSIMOU U
IJIOCKOCTH, TEOpEMa O IPAMOH
MEepIEHIUKYIAPHON MIIOCKOCTH
[epniennuKyIsp U HAKIIOHHBIE:
paccTOsIHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT
HOPSAMOH 1O IIOCKOCTH

AKTyanu3upoBaTh (PaKThl U METOIBI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.

OO0BsACHATH, KAKOH yToJ Ha3hIBACTCS
YIJIOM MEXKAY MEPECEKArOINUMHUCS
HPSIMBIMHU, CKPEIIHMBAIOIIIMHUCS
HPSIMBIMU B IIPOCTPAHCTBE.

JaBaTtb onpenesienue
MEePHIEHANKYIAPHBIX NPSAMBIX U
IIPSIMOU, IIEPIEHAUKYJIIPHON K
IJIOCKOCTH.

Haxoauthb yriiel Mexay
CKPEIIMBAIOIMMUCS MPSMBIMH B KyOe 1
UpaMue.

IpuBoanTH MpUMePHI U3 peabHON
JKM3HU M OKpYXKaroleil 00CTaHOBKH,
WIITIOCTPUPYIOLIHUE
NEPHEeHIUKYISIPHOCTD MPSIMBIX B
MIPOCTPAHCTBE U NEPIEHAUKYIIPHOCTD
IPSIMOH K IJIOCKOCTH.
@DopMyIHUPOBATH IPU3HAK
NEPHEeHIUKYISIPHOCTH MIPSIMON U
IUTOCKOCTH, IPUMEHSTH €ro Ha
MPAKTUKE: OOBICHATH
MEePIICHANKYISIPHOCTE pedpa Kyba u
JIMarOHAJM €ro TPaHu, KOTOpast eroHe
COJICPKUT, HAXOAWUTH JJINHY THArOHaIH
KyOa. BEIMuCIATH BEICOTY NMPaBUIILHOM
TPEYTOJIbHON U NMPaBUIbHON
YEeTHIPEXYTOJIbHOW MUpaMHU/T 110 AJIMHAM
p€6ep. Pemarth 3a1a9u HA
BBIUUCIICHHUS], CBSI3aHHBIE C
MEePIEeHANKYIIPHOCTHIO MIPSIMOIT 1
IUTOCKOCTH, C MCIIOJIb30BAHNEM TIPH
peLICHUH TUIAHUMETPUIECKUX (aKTOB U
METOJIOB.

Oo6pasoBarenbHas

mwiathopma
«SIKmacey
https://www.yaklass.ru/
OO6pazoBaTenbHas
mnardopmal C:Ypok
https://urok.1c.ru/ Ounaita
mwiathopma
«Skysmart»
https://skysmart.ru/

Buaeoypoku OHNaMH
https://videouroki.net/

2.MaTpUOTUYECKOE
BOCIIMTaHHE
3.IyXOBHO-
HPaBCTBECHHOE
BOCIIMTaHHE
4.scTeTndeckoe
BOCIIMTaHHE
5.¢dusnyeckoe
BOCIIMTAHUC
6.Tpy0BOE
BOCIIMTaHHE
8.1eHHOCTH
HAyIHOTO
MTO3HAHUS:
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OOBSICHATD, UTO HA3BIBAIOT
MEPIICHANKYIIIPOM H HAKJIOHHOH W3
TOYKH K TUIOCKOCTH; TIPOCKITHEH
HaKJOHHOM Ha IIOCKOCTh. OOBICHATD,
YTO Ha3BIBACTCS PACCTOSHUEM: OT
TOYKH JI0 TJIOCKOCTU; MEKIY
MapalieIbHBIMU IIOCKOCTSIMU; MEKIY
MpsIMON U MapajuieabHON el
IJIOCKOCTBIO; MEXKIY
CerHII/IBaIOIJ_[I/IMI/ICH HpHMI:-IMI/I.
Haxoauthb 3TH pacCTOSIHUS B IIPOCTHIX
ciydasix B KyOe, mupaMuze, Ipu3Me.
MopaeaupoBaTthb peajibHbIE CUTYaIUN
Ha SI3BIKE TEOMETPHH, HCCIICIOBAThH
TIOCTPOCHHBIE MOJIEITH C
HCTIOJIb30BAHUEM T'€OMETPHUCCKIX
MMOHSATHH.

Hcnoan3oBaTh pU pelIeHUN 331249 Ha
MOCTPOCHHE CEUCHHUU TeOpeMy
ITudaropa, cBoiicTBa MPSMOYTOIBHBIX
TPEYTOIEHUKOB

MHoOrorpaHHUKHu

11

[ToHsATHE MHOTOTrpaHHUKa,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHMKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHHKH;
pa3BEpTKAa MHOTOIpaHHHUKA.

IIpu3sma: u-yrompHas npusma;
TpaHU U OCHOBAHUS MPHU3MBI;
MpsiMasi ¥ HaKJIOHHAS! IPU3MBI;
00KOBasI ¥ TIOJTHASI TIOBEPXHOCTh
npusMel. [lapannenenunen,
NIPSIMOYTOJIbHBIH IapajlIeenuIe]|
u ero cBoiictBa. [lupamuza: u-
yrojpHasi IUpaMuja, FPaHu U
OCHOBaHHE NMUPAMH/IBI; OOKOBAS U
MIOJIHASI TOBEPXHOCTh IMUPAMUIBL;

AKTyanu3upoBaTh (PaKThl U METOIBI
TJIAHUMETPHUH, PEIEBAHTHBIE TEME,
NMPOBOIMTH AHAJIOTUH.

JaBatb onpenesienue
mapajJieNienuIe/a, paco3HaBaTh €ro
BHJIbI U U3y4aTh CBOMCTBA.

JaBaTp ornpejeneHne nupaMmuibl,
pacno3HaBaTh BUJbl TUPAMHU]I,
¢hopmyauposarth cBoiicTBa pébep,
rpaHeil U BBICOTHI IPABUIBHOMN
MUpPaMUJIBI.

HaxoauThb 1Ioma1p MOJHON U
OOKOBOI TTOBEPXHOCTH MHUPAMUJIBI.
JaBatb onpenesieHue ycedéHHON
MUPaMUJIbI, HA3bIBATh €€ DJIEMEHTHI.

Oo0pa3oBartesbHas

miatpopma
«AKnace»
https://www.yaklass.ru/
https://uchi.ru/
OO6pazoBaTenbHast
miarpopma
«Poccuiickas anekTpoHHas
mkonay https://resh.edu.ru/
O6pazoBaTenbHas
mnardopmal C:Ypok
https://urok.1c.ru/ Ounaiia
miarpopma
«Skysmart»
https://skysmart.ru/

Bupeoypoku OHJ1A MH

https://videouroki.net/

l.rpaxnanckoe
BOCIIMTaHHE
2.MaTpUOTHIECKOE
BOCIIUTAHUC
3.lyXOBHO-
HPaBCTBEHHOE
BOCIINTAHUC

4 3CTETHUYECKOE
BOCIIUTAaHHE
BOCIIUTAaHHE
7.5K0JIOTMYECKOr0
BOCITUTAHMS:
8.1eHHocTH
Hay4HOTO
TTO3HAHMS:
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NIpaBUJIbHASA U yCeUuEHHas
nupamua.

DJIeMEHTHI IPU3MBI U THPAMHUIBL.
[TpaBunbHBIE MHOTOTPAaHHUKH:
TIOHSITHE TIPABUIIEHOTO
MHOTOTPAaHHHKA; PABUIIbHAS
MpU3Ma U MpaBUIIbHAS TUPaMU/Ia;
MIpaBUJIbHAS TPEYroJbHas
MUpaMyUia ¥ IpaBUIIBHBIN
TeTpasap; ky0. [Ipeacrasnenune o
IIPaBUIIBHBIX MHOTOTPaHHUKAX:
OKTa’JIp, TOAEKAdAP U HKOCAIIP.

CuMMeTpust B IPOCTPAHCTBE:
CHMMETpPHS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CHMMETPHH B TUPaMUAAX,
napasuiesienuneax, NpaBMIbHBIX
MHOTOTpaHHHKAX.

BolunicneHue 31eMEHTOB
MHOTOTPaHHHUKOB: p&0pa,
nuaroHanu, yriel. [lnomanb
OOKOBOH IIOBEPXHOCTH U ITOJTHOM
TIOBEPXHOCTH MPSIMON MPHU3MBI,
IUTOIa b OCHOBAHUMH, TEOpeMa O
OOKOBOH MOBEPXHOCTH MPSMOMA
npusMel. [nomans 60koBoH
ITOBEPXHOCTH H ITOBEPXHOCTH
MIPaBUIIBHON MHPaMUIBI, TEOPEMa O
IUTOIAAN OOKOBOW TIOBEPXHOCTH
yCeUYEHHOM MUpaMuIbl

DopMyJIHPOBATH TEOPEMY O ILUIOMIAIN
0OKOBOI TIOBEPXHOCTH MTPABHIHHOM
YCEUEHHOU NMUPaMUIbL
JlaBaTh onpe/eseHne Ipu3Mbl,
pacno3HaBaTh BUJBI IPHU3M,
H300paxaTh IPU3MBI Ha YepPTEXKeE.
HaxoauTth miomans NoJHOH uin
60KOBO TOBEPXHOCTH IPU3MBI.
H3y4yaTh cooTHOUIEHU Ditnepa it
ymcia pédep, rpaHeil U BepIINH
MHOTOTpaHHHKA.
H3y4aTh CHMMETPHIO MHOTOT PAaHHUKOB.
OO0BSICHATD, KAKKE TOYKH HA3BIBAIOTCS
CHMMETPUIHBIMH OTHOCUTENIBHO JAHHOU
TOYKH, NIPSIMOI MIIH IIIOCKOCTH, YTO
Ha3bIBAIOT IIEHTPOM, OCHIO HIIH
TUTOCKOCTBIO CUMMETPHUH (DUTYPBHI.
IIpuBoaAUTH MPHUMEPBI CUMMETPUIHBIX
¢Guryp B apXuTeKType, TEXHUKE, IPUPOJIE.
MopaenupoBaTth peajibHblE CUTYallMU Ha
A3BIKE TE€OMETPHUH, HCCIIEZIOBATh
TIOCTPOEHHBIE MOJIENH C UCTIOJIb30BAHUEM
TeOMETPUYECKHX MOHSATHH, NCTIOIB30BATh
1o 001e MHOTOI'PaHHUKOB
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O0BEMBI
MHOTOTPAaHHUKOB

IToustue 06 00béMe. OOBEM
TIMPaMHUIBI, TIPU3MBI

AKTYaJUu3HPOBaTh (PaKThl M METOBI
IUITAHUMETPHH, PEIICBAHTHBIE TEME.
OOBACHATH, KaK U3MEPSIOTCS 0OBEMBI
TeJ, IPOBOAS AaHAIOTHIO C M3MEPEHUEM
IUIOIIAZieH MHOTOYTOJIbHUKOB.
®opMyIHPOBATH OCHOBHBIE CBOWCTBA
00BEMOB

. I3yuarsb, BBIBOANTH (hopMy.JIbI
00BEMa IPSAMOYTOJIHOTO
napaiesienunea, IpU3Mbl U
MTHPaMUIBL.

Buruncisite 0065EM Npu3MBI 1
MUPaMHUJIBI IO UX DJIEMEHTaM.
IIpumeHsATH 00BEM IS peLICHUS
CTEPEOMETPUUECKHX 3a1ad U JUIs
HaXO0XIECHUS TeOMETPUIECKHIX
BEJIMYHH.

MoaennpoBaTh peajbHbIE CUTYaluu
Ha s13bIKE€ TEOMETPHH, HCCIe0BATH
MIOCTPOCHHBIE MOJIEIH C
UCTIONIb30BAaHUEM Te€OMETPUUECKIX
HMOHSATHIL.

Oo6pasoBarenbHas

mwiathopma
«SIKmacey
https://www.yaklass.ru/

3.IyXOBHO-
HpPaBCTBEHHOE
BOCITUTaHHE

4 3CTETHYECKOE
BOCITUTaHHE
5.¢uzngeckoe
BOCITUTaHHE

7 .9KOJIOTHYECKOTO
BOCITUTAHMS:
8.1ennocTH
Hay4YHOT'O
MTO3HAHUS:
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IloBTOpEHUE: ceueHus,

[TocTpoenue ceuenuii B

CTpoMTh CeucHNE MHOTOTPaHHUKA

l.rpaxnanckoe

ACCTOSIHUS M YIJIbI MHOTOTPaHHHKC. METOZIOM CIICAIOB. O6pa30BaT?g§I,aﬂ BOCIIHTaHHE
P y Beruncienie paccTosHUA: JlaBaTh omnpeeseHne paccTOsIHUS m(g}mam 2.MaTpHOTHYECKOE
MEXAY JBYMS TOYKaMH, OT TOUKU Mexay purypamu. nnatdopma BOCITUTAHHE
10 IPSIMOM, OT TOYKH 10 Haxoauthb paccTosiHuE MEXIY «Skysmart» 3.IyXOBHO-
IUIOCKOCTH; MEKIY napauIebHBIMU MJIOCKOCTSIMU, MEKIY https://skysmart.ru/ HPaBCTBEHHOE
CKpEILLMBAOUIUMUCA PSAMBIMH. IJIOCKOCTBIO U MapajuieIbHON el BOCIIUTAHUC
BhIunciaeHue yriioB: MEXIy MPSMOH, MKy CKPEIINBAOIIMHUCS 4.5cTeTHYeCKOe
CKpEILIUBAIOIUMUCS NIPSIMBIMU, NPSIMBIMU. BOCIIMTaHHC
MEXy MPSIMOH U TIOCKOCTBIO, CTpPOUTH IUHENHBIA YTOJl ABYTPAHHOTO S.dusmeckoe
JIBYTPAaHHBIX YIJIOB, YITIOB MEXKAy |  yIJIa Ha 4epTeke MHOTOTPAHHMKA U BocuTaHne
TUIOCKOCTSIMU HAXOJHTh €r0 BEIUYHHY. ::cpnyyjllgj{o;e
HaxoauThb yriibl MeXay IUIOCKOCTSMU 7 SKONOMIIECKOro
B MHOTOIPaHHUKAX BOCTIHTARI:
8.nenHocTn
HAYYHOTO
MIO3HAHMUS:
OBIIEE 63
KOJIMYECTBO
YACOB 110
MMPOT'PAMME
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11 kaacce
HaumenoBanue
KoJsimuecTBo OcHoBHoe colepkanue OCHOBHBIE BUBI AeSITEJILHOCTH Iudpossie Peanufaunﬂ 3ajay
pasziesia (TeMbI) 4acoB 06yaatomuxes o0pa3oBaTe/IbHbIE pa0oyveii nporpaMMsI
Kypca pecypenl BOCITUTAHUS
Tesa BpamieHus 12 Cdepa u map: ueHTp, pajauyc, AKTY2IH3HPOBATE (QaKTEl H O6pasosatenphas A
JMAMETp; TIOMA/TH METOIBI INIAHMMETPHH, nnatdopma .3CTETHYECKOE
PpEJEBaHTHBIE TEME, IPOBOAUTH «SIKmace» BOCITUTaHUE

MOBEPXHOCTH C(HephI.
B3anmHuoe pacronoxxenne
cephl U TIOCKOCTH;
KacaTellbHasl TNIOCKOCTh K
cdepe; mwromans chepsl.
Uzobpakenne cdepsl, mapa Ha
IUIOCKOCTH.

Ceuenus mwapa.

Hummaapryaeckas
MOBEPXHOCTh, 00pa3yromue
LUJIMHAPHYECKOH OBEPXHOCTH,
OCh IMITHHIPHYECKON
moBepxHoCcTH. L{mmuHAp:
OCHOBaHMs 1 OOKOBas
MTOBEPXHOCTH, 00pa3yromas 1
0Cb; IUIOIIAb OOKOBOM U IOJHOU
noBepxHocTH. M300pakenne
LUJIHHIPA Ha TUIOCKOCTH.
Pa3BépTka nununapa. Ceuenus
IUIHIPA (TII0CKOCTHIO,
napasuieIbHON UiTn
MIepIEeHANKYIISIPHON ocH
WIAHAPA)

KoHnunueckas oBEpXHOCTD,
o0pasyromye KOHNIeCKOM
TIOBEPXHOCTH, OCh 1 BEpILIUHA
KOHHYECKOU MOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,

AQHAJIOTHH.
JaBaTh onpenenenus chepsl u
mapa, uX UeHTpa, paauyca,
nuametpa. Onpexeasitb chepy
Kak purypy BpameHus
OKPYXHOCTH.
HccaenoBaTh B3aMHOE
pacrmonoxeHue chepsl 1
IUTOCKOCTH, OBYX cdep,
WIJIKOCTPUPOBATH 3TO HA
yepTexax U pUCyHKax.
®DopMyJIHPOBATH OIpEIEICHHE
KacaTeIbHOH IIOCKOCTH K cdepe,
CBOMCTBO M MPU3HAK KacaTeIbHOMN
MJIOCKOCTH.
3HAKOMUTBCS C F€0Je3NUECKUMU
JTUHUSMH Ha cdepe.
OOBSICHATD, UTO HA3BIBAIOT
LWIMHIPOM, Ha3bIBaTh €ro
3JIEMEHTHI.
H3yuarhb, 00BSICHATD, KaK
MOJIYYUTh UWIHHIP MyTEM
BpAallIeHUs NPSIMOYTOJIbHUKA.
BbIBOAMTS, HCNOJIB30BATH
(hOpMYIIBI TS BEIYUCIICHUS
IUIOINAAN OOKOBOW MOBEPXHOCTH
LUIMHIPA.

https://www.yaklass.ru/
Bugeoypoku OHNanH

https://videouroki.net/

5.¢bu3nveckoe BOCIHUTAHKE
6.TpyZI0BOE BOCTIUTAHUE
8.LIEHHOCTH HAYYHOTO
MO3HAHUS:

43



https://www.yaklass.ru/
https://videouroki.net/

denepanbHas padodas mporpamma | Marematuka. 10-11 kimacchl (6a30BbIi YPOBEHbD)

00pa3yrommas ¥ 0Ch; IJIOMIATh

OOKOBOH ¥ ITOTHON TIOBEPXHOCTH.

YceuéHHblil KOHyC: 00pa3yronye
1 BBICOTA; OCHOBAaHUS 1 OOKOBast
MTOBEPXHOCTH. M300pakeHue
KOHYCa Ha IUIOCKOCTH. Pa3BépTka
KOHYca.

CeueHns KoHyca (TIOCKOCTEIO,
napajuieibHO OCHOBAHUIO, U
IUTOCKOCTBIO, MPOXOSIIEH uepes
BEPIIUHY)

KomOuHanwms Tex BparmeHus u
MHOTOI'PaHHHUKOB.
MHororpaHHukK, ONMCaHHbIN
OKOJIO cepsr; cepa, BIIMCAHHAS
B MHOT'OTPaHHUK WIIH B TEJIO
BpallCHU

H3yuars, pacnio3HaBaThb
pa3BepPTKy HIIIMHIPA.
N300pakaTh LUIHHAD U €T0
CEUCHNUS IIOCKOCTHIO, TPOXOSIIEH
4yepe3 ero och, MapaieIbHON HIIH
HNEepHEHUKYIAPHON OCH.

HaxoauTtsp miomany 3Tux CEUCHUH.

MopenupoBaTh peajabHble
CUTYallUU Ha SI3bIKE TE€OMETPHH,
HCCJIeI0BATh TIOCTPOSHHbBIE
MOJIENIN C UCTIONB30BaHUEM
TEOMETPUICCKUX TTOHATHH.
OOBSACHATD, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
AIIEMEHTHI.

H3yuarhb, 00BSICHATD, KaK
MOJIYYUTH KOHYC MyTEM BpallleHUs
MPSIMOYTOJIEHOTO TPEYTOJIBHHKA.
H306paxkaTs KOHYC U €r0 CeYEHUs
MJIOCKOCTBIO, TIPOXOSIIIEH uepes
0CB, ¥ INTOCKOCTBIO,
MEPIICHANKYIISIPHOM K OCH.
N3yuarsb, pacno3HaBaTh
Ppa3BEPTKY KOHYca.

BeIBOANTH, HCIOJIB30BATH
(hOpPMYITBI IJIs1 BBIYUCIICHUS
Ionaau OOKOBOH TTOBEPXHOCTH
KOHyca.

Haxoaurp ImIoniaay ceueHu,
MPOXOSIINX YePE3 BEPIINHY
KOHYCa WIH NEePIEeHAUKYISPHBIX
€ro OCH.

OO0BICHATD, KAaKOE TEJIO
Ha3bIBACTCS YCEUEHHBIM KOHYCOM.
N3y4aTh, 00bACHATH, KaK €r0
MOJYIHUTh IMyTEM BpaIlCHHS
MPSIMOYTOJILHOM TpPaIeLHH.
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BbIBOAUTH, IPUMEHATH HOPMYITY
JUTSL BBIYUCIICHNUS TIOIAAN OOKOBOM
MOBEPXHOCTHU YCEUEHHOI0 KOHYcCA.
AKTYaJu3upoBaTh (GakThl U
METObI INIAHUMETPUH,
pelieBaHTHBIE TEME, IPOBOAUTH
QHaJIOTUH.

Pewmars crepeomerpuueckue
3aJjauu, CBA3aHHBIE C TEIaMHU
BpalllEHUs1, TIOCTPOCHUEM CEUCHUU
TEJI BpallleHUs!, ¢ KOMOWHAIISIMA
TeJN BPALEHHUs U MHOTOTPaHHUKOB
Ha HaX0XJICHHE T€OMETPUUECKIX
BEIMYHH.

Hcnoan3oBaTh Npu pelieHNH
CTepeOMEeTPUIECKUX 3a7au
MJIaHUMETPUYCCKUC (I)aKTI)I u
METO/bI 33/1a41 Ha BEIYUCIICHUE U
JIOKa3aTeNbCTBO.

MogaeupoBaTh peaibHbIe
CUTYallWX Ha A3bIKE T€OMETPHUH,
HCCJIEI0BATh TOCTPOCHHBIE
MOJIENU C UCIIOJIH30BAHUEM
reOMETPUUECKUX MOHATHI C
KOMOHMHAIMSAMHU TeJl BPALICHUS U
MHOTOI'paHHUKOB Ha HAXOXJICHUE
T€OMETPUICCKUX BCJIIMYNH.
Hcnoan3oBaTh npu pelieHNH
CTEpEOMETPUUECKUX 3aJau
TIaHUMETPUYECCKUEC (baKTBI n
METO/bI 33/1a41 Ha BEIUUCIICHUE U
JIOKa3aTeNnbCTBO.

MopenupoBarh peanabHble
CUTyalluu Ha A3BIKC T€COMETPUU,
HCCJIEI0BATh IOCTPOCHHBIE
MOJIENIN C UCTIONB30BaHUEM
TEOMETPUIECKUX MOHATHI.
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O0BEMBI T

[Tousitrie 00 06béMe. OCHOBHBIE
cBolicTBa 00bEMOB Teid. O0BEM
WIMHApa, KkoHyca. OO0BEM
Iapa  miomaas cheps

AKTyaIu3upoBaTh (HaKThl U
METO/IbI TUNTAHUMETPHH,
pENIeBaHTHBIC TEME, IPOBOIUTH
AHAJIOTHH.

BbIBOIUTE, HCTIOIB30BATH

(hopMyIBEI 00BEMOB: MTPU3MBEI,
LHUITHHIPA, THPAMU/IbL, KOHYCA,
yCceuEHHOM MUpaMu/Ibl U
YCEYEHHOT0 KOHYca.

Pemarhb crepeoMeTpuuecKue
3aJ[a4M, CBSI3aHHbIC C
BBIYHCIICHUEM 00BEMOB.
dopMyaupoBaTh oIpeeieHIe
[IAPOBOT0 CEMEHTA, [IIAPOBOTO
CII0S1, IAPOBOTO CEKTOPA.

Mpumensite Gopmybt
JUISL HAXOXK/IEHHST 00BbEMOB
[IAPOBOT0 CErMEHTA, [IIAPOBOTO
ceKTopa

OO6pazoBaTenbHas

wiaropma

«SKnacc»

https://www.yaklass.ru/

Omnaite matdopma
«Skysmart»

https://skysmart.ru/

Bugeoypoku OHIalH
https://videouroki.net/

4 »cTeTHYECKOE
BOCIIMTAHHE
5.¢u3nveckoe BOCIUTaHHE
6.TpyIOBOE BOCITUTaHUE
8.1IeHHOCTH HAYYHOTO
MO3HAHUS:

[Mog06HbIE TeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEKIY
IUTOIIA/ISIMH TIOBEPXHOCTEH,
00BEMaMH MTOTOOHBIX TEI

Pemarn crepeomeTpuueckre
3aj1a4M, CBA3aHHbIE C 00BEMOM
apa 1 Iiomaapio cepsl.
MoaennpoBaTth peaibHbIe
CUTYyalluu Ha A3BIKC T€OMETPUU,
HCCIIEI0BATh MOCTPOCHHBIE MOJIENN
C HCITOJIb30BaHNEM
TCOMETPUICCKUX MOHSTHIH.
AKTYyaqau3upoBaTh (HaxTsl U
METO/IbI IIIaHUMETPUH,
pelleBaHTHBIE TEME, IPOBOAUTH
AHaJIOTUH.

Pemars cTrepeoMeTpudeckue
3a/1a4H, CBSI3aHHBIE C
COOTHOIIIEHHEM 00BEMOB U
MOBEPXHOCTEH MOAOOHBIX TET B
MPOCTPAHCTBE.

Oo6pasoBaTenbHas

iatopma

«AKnace»

https://www.yaklass.ru/

Omnnaits mardopma
«Skysmart»

https://skysmart.ru/

Bugeoypokn OHMIaMH
https://videouroki.net/

4.3CcTeTHYECcKoe
BOCIIUTaHHE
5.¢bu3nveckoe BOCIHUTAHKE
6.TpyZI0BOE BOCTIMTaHUE
8.LIEHHOCTH HAyYHOTO
MTO3HAHUS:
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MOI[eJIPIpOBaTb pCaJIbHbIC
CUTYyalluu Ha A3BIKC I'COMETPUU,
HCCJIEN0BATE IOCTPOCHHBIE MOACIIA
C UCITIOJIb30BAHHCM
TEOMETPUIECKUX MTOHSTHH

BekTopsl 1
KOOpPJAWHATHI B
NPOCTPAHCTBeE

10

Bexkrop Ha mnockoctu

U B mpocTpadcTBe. ClokeHue

U BBIYMTAaHHE BEKTOPOB.
YMHOXkEHHE BEKTOPa Ha YHUCIIO.
PasnoxeHnune BekTopa no Tpém
HEKOMITJIaHAPHBIM BEKTOpaM.
IIpaBuno napamlenenunena.

Pemenue 3a1a4, CBSI3aHHBIX C
NIPUMEHEHHUEM IIPABUII ACHCTBUN
C BEKTOpaMH.

IIpsiMoyronbHas cuctemMa
KOOpAMHAT B IPOCTPAHCTBE.
KoopanHats! BekTOpa.
[Ipocreiimue 3anaun B
KOOpAMHATAX. YTOII MEXKIY
BekTopamu. CkanspHoe
HPOH3BEIEHIE BEKTOPOB.

Bolunciienue yriioB Mexuy
HPSAMBIMU H IUIOCKOCTSAMH.

KoopanHaTHO-BEKTOPHBIH
METOJ P PeIICHUH
TeOMETPUUECKUX 3a7a4

AKTyaau3MpoBaTh (HakTel 1
METO/IbI TNIaHUMETPHH,
peneBaHTHbIE TeME, IPOBOIUTH
a”anoruu. OnepupoBaThb
NOHATHEM BEKTOD B
MIPOCTPAHCTBE.
®opmMyIHPOBATH IPABUIIO
napajuieNienunea npy ClIoKeHUI
BEKTOPOB.

CkJa1bIBaTh, BBIYUTATH
BEKTOPHI, YMHOKATh BEKTOp HA
YHCIIO.

M3yuyaTh OCHOBHBIE CBOMCTBA
3TUX OIEpaLU.

JaBath omnpeneiacHue
MIPSIMOYTOJIBHOM CUCTEMBI
KOOpAMHAT B IPOCTPAHCTBE.
BbIpasuTs KOOpAMHATEI BEKTOpA
yepe3 KOOPIUHATHI €70 KOHIIOB.
BbIBOAUTS, HCIOJIB30BATH
(hopmyny unHEI BEKTOpa U
PacCTOSIHUS MEXIY TOUKaMH.
BbipakaTh cranspHOE
MIPOU3BEACHNE BEKTOPOB Yepe3 UX
KOOPAMHATHI, BEIUUCIIATH YTOJ
MEX]y JBYMsl BEKTOPaMH, ABYMsI
MIPSIMBIMH.

HaxomuThb yron mMmexay npsMon u
IJIOCKOCTBIO, YTOJI MEXIY ABYMS
IUTOCKOCTSIMH aHATUTHYECKUMH
METOJAMHU.

OO6pasoBaTenbHas

iatopma
«SKmace»
https://www.yaklass.ru/
Oo0pa3oBatenbHas
mwiatpopmal C:Ypok
https://urok.1c.ru/ Onnaiin
iatopma
«Skysmart»
https://skysmart.ru/

Bupaeoypoku OHMAMH
https://videouroki.net/

2.IaTPUOTHIECKOE
BOCITUTaHHE
3.IyXOBHO-HPAaBCTBEHHOE
BOCITUTAHKE

4 .rcTeTudecKoe
BOCIIMTAHUC
5.¢bu3nveckoe BOCIHUTAHKE
6.TpYJI0BOE BOCIIUTAHUE
8.1IEHHOCTH HAYYHOTO
MO3HAHMUS:
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BbIBOAUTH, HCII0JIB30BATH

(¢opmyny paccTosiHUSI OT TOUKH

IO IIJTOCKOCTH

IloBTOpEHUE, 7 OcHOBHBIC GUTYPBI, PAKTHI, . OGpasoBatenbHas l.rpaxmanckoe
PewmaTs npocreiiiye 3aga4n Ha
00001IeHue U TEOPEMBI Kypca INIAHUMETPHUU. ratdopma BOCITUTaHHE
HaxOKACHUE JUIMH U YIJIOB B
cucTeMaTH3alus 3amaun mIaHAMETPUH U «SIKnacc» 2.MaTpUOTUYECKOE
3HAHUM METO/bl UX PELICHHUS. TCOMCTPHICCKIX (bI/IFIYIan, https://www.yaklass.ru/ BOCIIUTAHHE
npuMeHsTh TeopeMy [ludaropa. : i
OcHoBHbIe GUTYPEI, (AKTH, P pemy Iudaropa, —pigté s://uchi.ru/ 3.IyXOBHO-HPaBCTBEHHOE
TEOPEMBI CHHYCOB U KOCUHYCOB. a30BaTeIbHASL
TEOPEMBI Kypca CTEpEOMETPUH. H P Y ¥ Hmﬂ (bopma BOCIIMTaHUC
axXoJUTh TUIOIIAh
3ajaun cTepeoMETpHH U o tan «Poceniickas sek 4.5cTeTHYECKOe
TPOHHAsI
MHOTOYTOJILHUKA, KpyTa. BOCIHTAHHE
METO/IbI UX PCHICHUA P 5 mkosay https://resh.edu.ru/
acno3HaBaTh MOJ00HBIC ObpasosateibHas BOCIHTAHHE
(burypbl, HAXOAUTH OTHOLICHHS wiaropmal C:Ypox 7.3K0JIOTMYECKOTO
JUIMH U IUIOIIAJEN. https://urok.1c.ru/ Onnaitn BOCITUTAHUS:
Hcnoab30BaTh Npy pEIICHUN ;IIJ(IaT(’POliMa 8.1IEeHHOCTH HAYYHOTO
«Skysmart»
CTePEOMETPUICCKUX 3a7a4 (haKThl o A\l ek ruf HO3HAHMS:
U METO/JIbI IJIAHUMETPUHU Bs://sXysmart.ru
Cant Pewy EMN
OBILIEE 34
KOJINYECTBO
YACOB 11O
IMPOI'PAMME
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OEJNEPAJIBHASL  PABOYAsA  HPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOSATHOCTB U CTATUCTHUKA»

HOACHUTEJBHASA 3AIIMCKA

VYyeOublii Kypc «BeposSTHOCT M CTaTUCTHKa» 0a30BOr0 YypOBHS SIBISIETCA
NPOJODKEHHEM W pPa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOr0 ypOBHS
OCHOBHOTO 00111ero oOpa3oBaHus. Y4eOHbIN Kypc mpeaHa3HadeH Aid GOpMUPOBAHUS Y
00yJaronuXcsi CTATUCTUIECKOM KyJIbTYpPhl M TOHUMAaHUS POJIM TEOPUU BEPOSTHOCTEH KaK
MAaTEMaTUYECKOr0 HMHCTPYMEHTa I M3y4YeHUs CIyYalHbIX COOBITHH, BEIHYUH U
npoueccoB. Ilpu wu3ydeHun ydyeOHOTO Kypca oOoramaroTcs Mpe/CTaBICHUs
00y4Jaronmxcsi 0 METO/IaxX MCCICIOBAaHNS H3MEHYMBOTO MHpPa, Pa3BUBACTCS MOHUMAHUE
3HAYUMOCTH B OOIITHOCTH MaTeMAaTHIECKHX METOJIOB MIO3HAHMS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHPOBO33PCHHUSI.

Conepsxanue yueOHOro Kypca HalpaBJeHO Ha 3aKpeIUIeHHE 3HAHUMN, MOJYYCHHBIX
Ipy M3YYEHHH Kypca Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHUs, U Ha pPa3BUTHE
MIPEACTABIICHUA O CIIyYallHBIX BEIIMYMHAX M B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
puUMepax, CIOKETBhl KOTOPBIX MOUYEPIHYTHl M3 OKPYXKaromero Mupa. B pesymprare y
00yyJaromuxcs T0HKHO ¢POPMHUPOBATHCS IIPEACTABICHNE O HAanOoJIee yIOTPEOUTEIIbHBIX
U o0muX  MaTeMaTHYeCKUX  MOJENSIX,  HMCIOJBb3YyeMbIX  JJIS  ONUCAHUS
AHTPOIIOMETPUUECKHUX U IEMOTPpaPUUECKUX BEIIMYUH, IIOTPEIIHOCTEN B Pa3IMYHOTO Poia
U3MEPCHMSIX, JUIMTEIBHOCTH  O€30TKa3HOW  pabOThl  TEXHUYECKUX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SBJICHUN U MTPOIIECCOB B OOIIECTRE.

B cooTBeTcTBMM C yKa3aHHBIMH IE€JIIMH B CTPYKType Y4eOHOTO Kypca
«BeposaTHOCTh W CTAaTUCTUKA» JJI YPOBHS CpefHero oliero oopasoBaHus Ha 0a30BOM
YpOBHE BBIJICTICHBI CIICAYIOIINE OCHOBHBIE coJepkaTelbHble JUHUHN: «CiaydaiHbIe
COOBITHS U BEPOSATHOCTIY, «CITydaifHbIC BETUIMHBI U 3aKOH OOJIBIIIAX YHCEID).

Baxxkayro dYacTh y4eOHOro Kypca 3aHHMacT H3yYEeHHE TEOMETPHUYECCKOTO H
OMHOMMAIIBHOTO PACTIPEJETICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJOTaMu -
MOKa3aTeIbHBIM U HOPMAJILHBIM PACTIPEICTICHUSIMHU.

Conepxanne nuaNM «CydaliHbIE COOBITHS U BEPOSTHOCTHY CIY)KUT OCHOBOH JIJIst
(dbopMHUpOBaHUS MPEIACTABICHUN O PACTIPEICICHUN BEPOSTHOCTEH MEXKIY 3HAYCHUSIMU
CIIyJailHBIX BEJIMYWH, a TaK)Ke dTa JUHHUS HeoOXoauma Kak 0asza s W3ydeHHs 3aKOHa
OoNBIMX Yncen - GyHIaMEHTATBHOTO 3aKOHA, IEHCTBYIOIETO B IPUPOIE U 0OIIECTBE U
MMEIOIIETO MaTeMaTHIeCcKyto hopmanu3zaiito. Cam 3aK0H OOJBITUX YUCEN MPEAIaracTcs
B O3HAKOMHUTEIbHON (QOpME C MHHHMAJIbHBIM HCIIOJIb30BAHUEM MaTEMaTHYEeCKOTO
dbopmanuzma.

Tembl, CBsA3aHHBIC C HEMPEPHIBHBIMU CIyYaHBIMUA BEIMYMHAMH, AKIEHTUPYIOT
BHUMaHHE OOyYaronuxcs Ha OMUCAHUU W M3YyYEHUU CIyYalHBIX SBICHUU C TIOMOIIBIO
HenpepbIBHBIX (pyHKIMH. OCHOBHOE BHUMAHHE YCTSETCS MOKa3aTeIbHOMY U
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HOPMAJIbHOMY PACIIPCACICHUAM, IIPKU 3TOM IIPCAINIOJIaracTCss O3HaKOMHUTCIIbHOC N3YyUCHUC
MaTepuaina 0e3 J0Ka3aTeNbCTB MPUMEHIEMBIX (PaKTOB.

OO0miee 4YHCIO YacoB, PEKOMEHJIOBAHHBIX [IJII M3y4YeHHUS Y4eOHOro Kypca
«BeposiTHOCTh U cTaTUCcTUKa» - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Heneno), B 11
kiacce - 34 gaca (1 yac B Hefenio).

COIEPKXAHUE OBYYEHUA

10 KJIACC

[IpeacraBinenre JaHHbIX ¢ ToOMomblO Tabmuy U jauarpamm.  CpenHee
apupMeTnyeckoe, MeuaHa, HauoOJbIIEE U HAUMEHbIIIEEe 3HAUEHUS, pa3Max, JUCIIEPCHs
Y CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) M CIydailHble COOBITHS. DJEMEHTapHbIC
coObITUSI (MCXOJbI). BeposSTHOCTH choyd4allHOTO COOBITHS. bBIWM30CTh YacTOTHI U
BEPOSATHOCTH cOOBITUNA. CilydailHble ONBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
cOOBITUSIMU. BeposiITHOCTH COOBITHII B OMBITaX ¢ PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun HajJ COOBITUSIMH: IEepeceueHue, OObEIUHEHUE, MPOTUBOIOJIOXKHbBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

VYcnoBHasE BEpPOSITHOCTh. YMHOXKEHHE BEpPOATHOCTEW. [lepeBo  ciydailHOro
skcniepumenTa. @opmyiia MoaHON BeposiTHOCTU. HezaBucHMBbIE COOBITHS.

KomOunaropaoe mnpaBuno ymHoxkeHud. llepecranoBku u (daxropuan. Ywucio
coueranuid. TpeyronsHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii cinydaliHbI ONBIT (MCHBITAaHWE), yCHeX W Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MiepBoro ycrnexa. Cepusi He3aBUCUMBIX
WCTIBITaHUN bepHyin.

Cnyuaitnasg BennunHa. Pacnipenenenue BeposiTHocTel. J(narpaMma pacnpeieneHus.
[Ipumepsl pacnipesieieHul, B TOM YUCJE, TEOMETPUUECKOE U OMHOMHAJIBHOE.

11 KJIACC

YuclioBbIE XapaKTEPUCTUKH CIIy4allHBIX BEJIMYHMH: MaTeMaTUYECKOE OXKUIAHUE,
IUCIIEpCHsT M CTAHAAPTHOE OTKJIOHEHHWE. IIpuMepsl NpHMEHEHHs MaTeMaTU4eCKOIro
0’KMJIaHMS, B TOM YUCIIE B 3aJ1a4ax U3 OBCEAHEBHOM KU3HU. MaTeMaTu4ecKkoe 0KuaHne
OMHapHOW ciy4yailHOW BETMYMHBI. MaTeMaTH4ecKoe O0XKHMJIaHWE CYMMBbI CIIy4aiHbBIX
BEIMYMH. MaremaTtuyeckoe OXHIaHWE MW JUCHEPCHUs  TEOMETPUYECKOT0 U
OMHOMUANBHOTO PaCIpeIeICHHI.

3aKkoH OOJBIIMX YHCEN U €ro Pojb B HayKe, MpUpoje U obimiecTBe. BoiOOpoUHbIi
METOJ UCCIICJOBAaHUMN.

IIprmepbl  HENpepBIBHBIX  CIy4aWHbIX Benu4yuH. IloHATHE O IIIOTHOCTH
pacupeneneHus. 3agadyd, NPUBOASIINE K HOPMAaJIbHOMY pacnpeneneHuto. Ilonstue o
HOPMAaJIbHOM PacIpencIICHUH.
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HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce oOyqaroniuiicss MOJIy4UT CIETYIONINE MPEeIMETHBIC
pE3yNbTATHL:

YUTaTh U CTPOUTH TaOJIUIBI U TUATPAMMBIL;

OMepUpOBaTh MOHATUSMU: CpefHee apupMeTHdyecKoe, MeAuaHa, HauOoJbllee,
HavMEHbIIIee 3HAYECHNE, pa3Max MacCUBa YUCJIOBBIX JIaHHBIX;

OMEepUPOBAThH MOHITUSIMU: CIIyHYaHBIA SKCTIEPUMEHT (OIIBIT) U CIy4yaliHOE COOBITHE,
dJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM WCXOJ) CIYyY4aifHOTO OIbITa, HAXOIUTh
BEPOSTHOCTH B OMBITAX C PABHOBO3MOXKHBIMU CITyYaHBIMU COOBITHUSMH, HAXOJIWUTh H
CpPaBHUBATH BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHbBIX KCIIEPUMEHTAX;

HaxXoAUTh U (OPMYJIHUPOBATH COOBITHS: TEepeceyeHue W OObEIMHEHUE HaHHBIX
cOOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO, TTOJIb30BAThCS TMarpaMMaMu
Ditniepa 1 PopMyIIOi CIIOKEHUS BEPOSITHOCTEH NIPU PEILICHUH 3a]1ay;

ONEpUpPOBaTh TMOHSATUAMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIEC COOBITHUS,
HaXOJHWTh BEPOSTHOCTH C TIOMOIIBI0 TpaBUJia YMHOXKEHHS, C IIOMOIIBIO JEpeBa
CIIy4alHOTO OIBITA;

IPUMEHSATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPHU PEILICHUH 3a]1a4;

ONEPUPOBATH MOHATUSIMU: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUS
WCTIBITAHUM, yCTIEX U HEeyAada, HaXOJAUTh BEPOSITHOCTH COOBITUI B CEpUM HE3aBUCUMBIX
UCTIBITAHUM JI0 TIEPBOTO yCIeXa, HaXOJIUTh BEPOSITHOCTH COOBITHI B CEpUU WCITBITAaHUI
bepnynnu;

ONEpPUPOBaTh MOHATUSAMM: CiIyyallHas BEIMYMHA, PACIPENICIICHUE BEPOSATHOCTE,
auarpaMMa pacrpeneneHusl.

K koniry 00yuenus B 11 kiaacce oOy4arouiuiicss MOJIy4YHT CIAEAYIOIINE NPEIMETHBIE
pE3yNbTaTHI:

CpPaBHUBATh BEPOSITHOCTH 3HAYCHUM CITy4alHOW BEJIMYMHBI I10 PACIPEACICHUIO WU
C TIOMOUIBIO TUArPaMM;

ONEepUPOBATh MOHATHEM MAaTEMATHYECKOIO OKHMJIAHWSA, NPUBOJIUTH MPHUMEPHI, KaK
OPUMEHSIETCS ~ MaTEeMaTUYeCKOe  OXXKMJAHUE  CIIy4ailHOM  BEJMYMHBI  HAXOAMTh
MaTEMaTUYECKOE OKUJIaHUE IO TAaHHOMY pacCIpeesICHHIO;

MMETh MPECTABICHUE O 3aKOHE OOJIBIINX YHCET,;

UMETH MPEICTABICHUE O HOPMAJILHOM PACTIPEEICHHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

ciayydaiinble coObITHS,
OMBITHI €
PAaBHOBO3MOKHBIMH
3JIeMeHTAPHBIMU
HCX01aMM

(OTIBITHI) | CITy4aifHBIE COOBITHSI.
DreMeHTapHbIE COOBITHS
(ncxonpl). BeposTHOCTB
CIIy9aiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX
C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMHU COOBITHAMHU.
IIpakTraeckas pabora

COOBITHS B OITUCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIMPOBATH YCIOBUS
TIPOBENICHUS CIIYIaifHOTO OIIBITA.
HaxoanTh BEpOSATHOCTH COOBITHI B
OMbITaX ¢ PaBHOBO3MOXKHBIMU
HCXOJIaMH.

MoaenupoBaTh OIBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
HCXOJdaMU

O6pazoBaTenpHas mathpopma
«IKnace»
https://www.yaklass.ru/
«Skysmarty
https://skysmart.ru/
Buneoypoku OHJIaH

https://videouroki.net/

OcHoBHOe coiep:kaHue Hudpossbie Peanuzanus
HaumeHnoBanue KoJsunuecTBo OcHOBHBIE BH/IbI 1€ATEJILHOCTH o6pasoBaTe/bHbIE 3a1a4 padoueii
pasnaeiia (TeMbl) Kypca 4acoB o0y4yaromuxcs pecypcebl porpaMmbI
BOCITUTAHUA
Ipencrapaenue 4 TIpe/CTaBICHHE TAHHBIX C H3BiekaTh HUHGOPMALMIO U3 TAOIHUI] OGpasoBarenbHas miardopma | |-TPAXKIAHCKOE
NAHHBIX H ITOMOIIBIO TAGIHI U HATPAMM. 1 IAarpamMm, HCHOJIb30BaTh TaOIHUIIEI «IKmacc» BOCIIUTAHHE
onucaTejabHasi Cpennee apudmeTnyeckoe, 1 AMarpaMMBl JUIA TIpECTABIICHIA https://www.yaklasi.ru/ 2.MaTpHOTHYECKOE
CTATHCTHKA MeIuana, HanGobIIee 1 CTaTUCTUYECKUX JTAHHBIX. Bupeoypokn OH/1AUH BOCIIMUTaHUE
HauMeHbILee 3HAYEHUs, Pa3Max, Haxozmure ommcatenbibie https://videouroki.net/ | 3-pusmieckoe
JWCTIEpCHs, CTAHAAPTHOE XapaKTEPUCTUKH TaHHBIX. BOCIIMTAHUC
OTKJIOHEHHE YHCITIOBBIX HAGOPOB BoriaBuraTh, KpUTUKOBATH TMIIOTE3bI 6.Tpynosoe
0 XapakTepe CIy4aifHOW U3MEHUYUBOCTH BOCIIMUTAHME
1 OTIpeeITIoNnX e€ pakTopax 7.9KONOTIIECKOTo
BOCIIUTAHUS:
8.1eHHOCTH
Hay4yHOTO
IMO3HAHMS:
Cayuaiinble onbITHI U 3 CryuaiiHble SKCTIEPUMEHTHI BoiessiTh HAa IpUMepax ciydyaiHbie l.rpaxxmanckoe

BOCIIMTAaHHE
2.MaTpUOTHYECKOe
BOCIIMTAHHE
8.11eHHOCTH
HAYYIHOTO
MMO3HAHMS:
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Omnepauun Haj

Omneparyu Hal COOBITHSIMH:

Hcnosb30BaTh auarpaMMel Difiepa u

O6pazoBatenpHas miarhpopma

l.rpaxaanckoe

COOBITHSIMH, CJIOKEHHE repeceueHue, 0ObeMHEHHE CIIOBECHOE OIMCAHKE COOBITHIT st «IKmace» BOCIIHTAHHUE
BepOSITHOCTEH COOBITHIA, IPOTHBOMONOKHBIE (GOPMYIUPOBKHU ¥ H300paKeHUS https://www.yaklass.ru/ 2.MaTPHOTHYECKOE
cobbitust. JluarpamMmel Ditsepa. 00bEIMHEHNS U TIEPECEUEHUSI COOBITHIA. O6pa3°BaTemea’1 BOCTIUTAHUE
DopMyiia CII0KEHUS PemaTs 3a1a4M C UCIIOJIb30BAHUEM EﬁaTs(:I/)/Ouprlgli.ll(é:Xf/)(anaﬁH 6.TpynoBoe
BEPOATHOCTEN (opMyIIBL CTIOKEHUS BEPOSTHOCTEH wiardopma BOCIIMTaHUE
«Skysmart» 8.1eHHOCTH
https://skysmart.ru/ Hay41HOTO
Buaeoypoku OHNaMH TTO3HAHMA:
https://videouroki.net/
VeaoBHAsS Y CIOBHAS BEPOSTHOCT. PemaTe 3a1a4u Ha HAXOXKIECHHE OGpasoBarenbHas miardopma | |.TPAXKIAHCKOE

BEpOSITHOCT, 1EPEBO VMHOKEHHE BEPOSTHOCTEIA. BEPOSATHOCTEH COOBITHIA, B TOM YHCIIE «IKmnace» BOCIITaHHC
cJIyuaiiHoOro onbITA, JlepeBo citydaitHoro ycnomumx C IIOMOIIBIO JepeBa https://www.yaklass.ru/ 2.[aTPUOTHYECKOE
dbopmyna nonnoi skcnepuMenTa. PopMyna MoIHOR CITyHauHOTO ONbITA. BOCTIHTAHHC
BEPOSITHOCTH BeposiTHOCTH. HezaBucumMblie OmnpenensiTh He3aBUCHMOCTE COOBITH 3.xyxoBHO-
M HE3aBUCUMOCTh COOBITUS 1o opmyJie 1 110 OpranH3auu HPaBCTBEHHOC
COGLITHI CIIy4aiHOTO OIIbITa BOCIIMTaHHE
8.1esHoCTH
HAYYHOTO
MO3HAHMSI:
J1eMeHTBI Kom6uHatopHoe npaBuio Hcnonb30BaTh NpaBUI0 YMHOKEHHUS OGpazoBarensas wiatopma | 2-IATPHOTHICCKOE
KOMOUHATOPUKH ymHOXKeHus. [lepecTaHOBKH 1 JUTSL IEPEINCIICHUS COOBITHH B «IKmnace» BOCIIMTaHHE
(haxropuan. Yucino coueTaHHH. CIIy4aifHOM OIIBITE. https://www.yaklass.ru/ 8.1eHHOCTH
Tpeyrosnbuuk [Mackans. ®opmyna IMoas30BaTbest HopMyIIOii 1 O6pasosarenbhas Hay4HOTO
ouHoMa Herotona TpeyrompHIKOM [lackamns s EHaT(,bOPMaIC:ypOK . MO3HAHMSI:
. ttps://urok.1c.ru/ Ornaitn
onpeesieHus Yucia coueTaHui mtathopma
«Skysmart»
https://skysmart.ru/
Bugeoypokn OHJ1a MH
https://videouroki.net/
Cepun bunapubIii ciydalHbINA OIIBIT Pa306uBaTh CJI0XHBIE SKCTIEPUMEHTBI O6pasoBaTenbHas mathopma l.rpasxxnaHckoe
MOCJ1e0BATENbHbIX (ucrmpiTaHUe), YCIEX U HEYyIaJa. HA OT/ICbHBIC UCTIBITAHUS. «SIKnace» BOCIIMTAaHUE
HCIBITAHUI HesaBucumble UCIBITAHUS. OcBanBaTh NOHATHSA: UCIILITAHUE, https://www.yaklass.ru/ 8.11eHHOCTH
Cepust HE3aBUCUMBIX UCTIBITAHUI cepusi HE3aBUCHMBIX HCITBITAHHH. HAy4YHOTO
Jo iepBoro ycrexa. Cepust [IpuBoaNTH IPpUMEPHI CepUii MTO3HAHWSI:

HE3aBUCHMBIX HCITBITAHHIA
Beprymmu. [Ipaktudeckas padora

HE3aBUCHMbBIX MCIIBITAHUMH.

53


https://www.yaklass.ru/
https://urok.1c.ru/
https://skysmart.ru/
https://videouroki.net/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
https://skysmart.ru/
https://videouroki.net/
https://www.yaklass.ru/

®denepanbHas padoyas nporpamma | Maremartuka. 10-11 kimaccsl (0a30BbI YPOBEHB)

C MCIOJIb30BAHUEM 3JICKTPOHHBIX
TaOIUIL

Pemartp 3aga4m Ha IOKUCK
BEPOSATHOCTEH COOBITHI B CEpUU
HCIBITAaHUH 10 IEPBOTO yCIeXa U B
cepHsX UcnbITaHui bepHym.
H3yuars B X01€ NPAKTHYECKOI
PadoTHI C HCIIOIb30BaHUEM
9JIEKTPOHHBIX Ta0JIHIl BEPOSITHOCTH
COOBITHII B CEPHAX HE3aBUCUMBIX
HCIIBITAHUN

Cayuaiinbie
BeJIMYMHBI U
pacnpeeneHus

CrnyuaiiHasi BeTMYMHA.
PacripeneneHnue BeposITHOCTE.
Juarpamma pacnpeneneHus.
CymMa U mpou3BeieHIe
ClIy4aiHbIX BeauuuH. IIpumepsl
pacnpeneneHuil, B TOM 4uciie
TEOMETPUIECKOE U
OGuHOMHATBHOE

OcBauBaTh NOHATHSA CITyyaliHas
BEJIMUMHA, paclpe/ieieHue, Tadauna
pacripeaeseHus, iuarpamma
pacIipeseneHus.

I[puBoaUTH NPpHUMeEPHI
pactnpenenesuii, B TOM 4ucie

TCOMETPHUUICCKOTO U OHMHOMUAJILHOTO.

CpaBHUBATB pacrpeesieHus
CIIy4alHbIX BEJIUUYUH

HaxoauThb 3Ha4eHHs CYMMBI U
MPOU3BEACHUS CITYyYalHbIX BEJIMUHH.
CTpouTh U pacno3HaBaTh
FEOMETPHYECKOE U OMHOMHUAILHOE
pacnpenenenue

O6pazoBaTenbHast Iatpopma
«SAKnace»
https://www.yaklass.ru/
https://uchi.ru/
O06pasoBaTenbHas
mwiathopma
«Poccuiickas 31eKTpOHHAast
mkosay https://resh.edu.ru/
Oo6pa3oBartenbHas
mwiatpopmal C:Ypok
https://urok.1c.ru/ Ounaita
miathopma

«Skysmart»

https://skysmart.ru/

Bupgeoypokn OH/1a MH
https://videouroki.net/

l.rpasxxnaHckoe
BOCITUTAHHE
2.MaTpUOTHYECKOe
BOCIIUTAHHE
8.1eHHoCTH
HAy4YHOTO
MMO3HAHMS:
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IMoBTOpEHHUeE, 5 OmnucarenbHas CTATHCTHKA. IMoBTOPATH U3yYEHHOE OGpasoBatenbHas wiatdopma | 1-TPAKIAHCKOE
00001IeHME, CriygaiiHBIC OIIBITHI U U BBICTPAUBATh CUCTEMY 3HAHUI «SIKmnacey» BOCIIUTaHUE
CHCTEMATH3AHS BEPOATHOCTH CITyYaWHBIX https://www.yaklass.ru/ 2.MaTPUOTHYECKOE
3HAHUI coObITHi. Onepanuu Haj ObpasosarenbHas BOCIIMTAHUE
COOBITHSIMH. DIIEMEHTHI margopmaUCHIRU 3.myXOBHO-
https://uchi.ru/
KOMOMHATOPUKH, CEPUU ObpasonaTebHas HpPABCTBEHHOE
HE3aBUCHMBIX MCIIBITAHHIM matopma BOCIIUTAHHE
«Poccuiickas 2IeKTPOHHAS 4 scTeTndyeckoe
mikosay https://resh.edu.ru/ BOCIIUTAHUE
Oo6pa3oBartenbHas 5.Qusmaeckoe
miatpopmal C:Ypok BOCITHTAHME
https://urok.1c.ru/ Ounaiin
natgopma 6.TpynoBoe
«Skysmart» BOCIIMTAHUE
https://skysmart.ru/ 7 .9KOJIOTUYECKOTO
Buaeoypoku OHNalH BOCHHTaHMA:
https://videouroki.net/ | 81eHHocTH
HAYYHOTO
[IO3HAHMS:
OBIIEE 34
KOJIHUYECTBO
YACOB 11O
IMPOI'PAMME
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11 kaacc
Haumenosanue KoamaecTso OCHOBHOE coJepKaHue OCHOBHBIE BHIBI AeSITEILHOCTH Hudposbie Peanu3anms 3agau
pasjena (Tembl) 4ACOB 06yuaromuxes o0pa3oBaTe/bHbIE paboyeii nporpaMmMsl
K¥ypca pecypest BOCIUTAHUS
MaremaTnuecKoe 4 [IpuMeps! IPUMEHEH S OcBanBath NOHATHE OGpasosarenbHas iardopya | 1.TpaknancKoe
oKEAANHE MaTeMATHUECKOTO OKIIAHNS MaTeMaTHYECKOTO OKHIAHUS. «SIKnacey» BOCIIUTaHHE
caayuaiinoii (cTpaxoBanHe, T0TEpes). IpuBOIUTH U 06CYKAATD httDSZ//WWW.Vaklan.ru/ 2.aTpHOTHYECKOE
BeJIMUHHbI MaTeMaTHIecKoe OKUIAHAE TMPUMEPBI IPUMEHCHHUSA Bupeoypokn OHNANH BoCIHTaHHE
CYMMBI CITYai{HBIX BETHUHH. MaTeMaTHUYECKOT0 OKUIAHUS. https://videouroki.net/ 5.pU3NYECKOE BOCTTUTAHUE
MaTeMaTHueckoe OKHIAHHE Brruucnsate MaTeMaTHYeCKOE 6-TPYZLOBOC BOCIIMTAHHUC
TEOMETPHUECKOrO U OXKHTaHUeE. 7.9KOJIOTHYECKOT0
GHHOMMAILHEOTO HUcnoab30BaTh MOHATHE BOCHHUTAHUA:
pacTpeenenuii MaTeMaTHIECKOTO OKUIaHU 1 8.IIECHHOCTH HAYYHOTO
€ro CBOMCTBA IIPU PEUICHUH TTO3HAHUS:
3aj1au.
HaxoauTthb 110 U3BECTHBIM
(dhopMyliaM MaTeMaTHIECKOE
OXHIaHUE CYMMBI CITy9aifHBIX
BEJTMUMH.
HaxoauTtsb 110 U3BECTHBIM
bopMyaM MaTeMaTHYECKHE
OXKHIaHHsA CITyYalHBIX BEINYHH,
UMEIOIIHMX TEOMETPUYECKOE U
OMHOMMAIBHOE paclpeeIeHIUs
Hucnepcus u 4 Jlucriepcus U CTaHIAPTHOE OcBauBaTh NOHATHS: Obpasosatenbas miargopma | 1.TpaxiaHcKoe

cTaHJapTHoOe
OTKJIOHCHHE
cay4danHon
BeJIMYHUHBI

OTKJIOHEHHME. Jlucniepcun
FeOMETPUUECKOT0 U
OHHOMHAILHOTO
pacrpeneneHus.
[IpakTryeckas padora ¢
HCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHII

JIUCTIEpCHsl, CTAHIAPTHOE
OTKJIOHEHHE CIIy4yallHOU
BEJIUYHHBI.

Haxoautsb aucnepcuio no
pacupenesIeHuIO.

HaxoauTtsb 110 U3BECTHBHIM
dhopMynaM ITHUCIIEPCHIO
T€OMETPHUYECKOTO 1
OMHOMHUAITBHOTO
pacmpeeneHus, B TOM 4uciie B
XOJIe IPAaKTUIECKO# paboThI ¢

«SIKmacey
https://www.yaklass.ru/
«Skysmart»
https://skysmart.ru/
Buneoypoku OHJIAMH

https://videouroki.net/

BOCITUTAaHHE
2.MaTpUOTUYECKOE
BOCITUTaHHE
8.1IEHHOCTH HAYYHOTO
TIO3HAHMS:
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HCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TaOIUIL

3aKkoH 00JbIINX
quceI

3aKOH OOJIBIINX YHCEIL.
Brrbopounsiii MeTox
HUCCIIEIOBAHUM.
[IpakTrueckas pabora ¢
HCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHII

3HAKOMUTHCS C BEIOOPOIHBIM
METOJIOM HCCJICTIOBAHUS
COBOKYITHOCTH JJAHHBIX.
H3yuars B X01€ MpakTUUECKON
paboTHI ¢ UCTIOTF30BaHIEM
3JIEKTPOHHBIX TaOJIHII
MPUMEHEHNE BEIOOPOTHOTO
METO/1a HCCIIEIOBAHMS

O6pa3zoBatensHas IIaThopma
«AKmnace»
https://www.yaklass.ru/
O6pa3oBaTenbHas
mwiatpopmal C:Ypok
https://urok.1c.ru/ Onnaita
mwiathopma

«Skysmart»

https://skysmart.ru/

Buaeoypoku OHMANH
https://videouroki.net/

l.rpaxmanckoe
BOCIIHTaHHE
2.MaTPUOTHIECKOE
BOCITUTAHHE

6.TpyZ10BO€ BOCIIUTAHUE
8.1IeHHOCTH HAYYHOTO
MO3HAHUS:

OcBauBaTth ITOHATHA:

l.rpaxnanckoe

HenpepsbiBHbIE [Ipumepsl HENPEPBIBHBIX 8 OG6pasoBatenbHast miarhopma
cayqaiinble CllyJaiiHbIX BEJIHYUH HENpepbIBHAS ClIlydanHast «SKmacey» BOCIIUTaHUE
BeJIMYHHDI DYHKIHA TIOTHOCTH BEJIMYUHA, HEIIPEPHIBHOE https://www.yaklass.ru/ 2.IaTPHOTHYECKOE
(pacnpenesenus) pacnpenenenus. PapHomepHOE pacnpesienienne, GpyHKums ‘;’OCHHTaHHe
.IyXOBHO-HPABCTBEHHOE
pacmpeneieHue 1 ero IJIOTHOCTHU BEPOSATHOCTH. ay. P
CBOMHCTRA IpuBOANTH IPUMEPHI BOCIIUTaHHE
HENpPEepBIBHBIX CITyYyalHBIX 8.IEHHOCTH HayYHOTO
BEJIMYMH. MTO3HAHUS:
Haxoauthb BeposiTHOCTH
COOBITHH 110 aHHOH HYHKIMH
IJIOTHOCTH, B TOM YHCJIE
PaBHOMEPHOTO paclpe/eeHus
HopmanbHoe 3agauu, IPUBOISIINE K OcBauBaTh NOHSATHS: OGpazosareinbHas mwiargopma | 2-MATPUOTHYECKOE
pacnpenejenue HOPMaJIbHOMY HOpMaJbHOE pacrpe/ieJICHUE. «AKnacc» BOCIHUTAHUE

pacnpenenenuto. OyHKIUA
TUIOTHOCTH ¥ CBOMCTBA
HOPMAaJIbHOI'O paclpeeIeHUs.
[IpakTryeckas padora ¢
HCTI0JIb30BaHUEM
AJIEKTPOHHBIX TAOIIHII

BoimeasiTs 110 ONMUCAHUIO
ciy4aiiHble BEJTMYMHBI,
pacrnpenenéHHbie 1o
HOPMAaIIbHOMY 3aKOHY.
IIpuBoauTHL NpUMeEPHI 3371ad,
MPUBOJSAIIUX K HOPMAIBHOMY
pacmpenenenuro. Haxonuts
YHCJIOBBIC XapaKTePUCTUKH
HOPMAaJIFHOTO PaclpeAeIeHus o
W3BECTHBIM (popMyIam.
Pemats 3a1aun, CBS3aHHBIC C
MIPUMEHEHHEM CBOMCTB

https://www.yaklass.ru/
O6pazoBaTenbHas
mnardopmal C:Ypok
https://urok.1c.ru/ Onnaiin
miatpopma
«Skysmart»
https://skysmart.ru/

Buaeoypokn OHNAMH
https://videouroki.net/

8 .ICHHOCTHU HAYYHOT'O
IIO3HaHUs:
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HOPMAaJIbHOI'O paclpeesieHul, B
TOM YHCIIE C HCTIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHIL

l.rpaxmanckoe

IoBTOpeHHue, 19 TIpe/CTaBICH e IAHHBIX ¢ [TOBTOPATH U3yYeHHOE OGpasosateinbHast miaThopma
00001eHne 1 [OMOILIBIO TaGHL 1 BBICTPAMBATh CUCTEMY 3HAHMIL C ﬁﬂKJ_l;CC” " ; BOCIHTaHHE
CHCTeMATH3ALMS MpHMeHEHHeM hOpMY i tEDS. www.yaklass.ru 8.1IeHHOCTH HAYYHOTO
. JUarpaMM, OMUCATENbHAS Caiit PELLY EM o3HAHIA:
3HAHIH CTATHCTHKA, OTIBITHI C rpaQuIeckux MeTozI0B
DABHOBO3MOKHEIMH (Koopz{HHaTHavﬂ mpsMaZ, ACPCRO,
5]IeMEHTAPHBIMHU COOBITHAMH, suarpamma Jiinepa), cyaitbie
BBIYUCIIEHUE BEPOATHOCTEN BEIMIHHBI 1 paCHPCACICHIA,
COBLITH MAaTEMaTHUIECKOE 0XKUIAHHE
CITy4aitHOH BETMYMHBI
OBLIEE 2
KOJIUYECTBO
YACOB 11O
INPOI'PAMME

58


https://www.yaklass.ru/

