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®EJEPAJIBHASI PABOYASI IIPOTPAMMA 11O MATEMATHUKE 10 — 11 KJTACCBI
(BA3OBBIil YPOBEHD)

HOACHUTEJBbHAA 3AIINCKA

IIporpamma no mMareMaTHKe Ha YpOBHE CpelHEero oouiero oOpa3oBaHus pazpaboTaHa Ha
ocioBe ®I'OC COO c¢ yd€TtoM COBpPEMEHHBIX MHPOBBIX TPEOOBAHUH, HPEABABISAEMBIX K
MaTeMaTHYeCKOMy OO0pa3oBaHMIO, W Tpaauuuil poccuiickoro oOpa3oBanus. Peannsauus
IporpaMMbl 110 MaTeéMaTUKe OOeCHedYMBAEeT OBJIAJICHUE KIIOYEBBIMU KOMIETEHLUSIMH,
COCTaBJIAIOLIMMH OCHOBY JUISI CaMOpa3BUTHUSL M HENPEPBIBHOTO 00pa3oBaHUsA, IEIOCTHOCTh
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YYaIOLTHXCS.

B mnporpamme 1no mareMarthke YYTEHBI HJEHM U IoJIokeHHMs KoHuenuumu pasBuTHA
MareMaTHueckoro obOpaszoBaHusi B Poccuiickoit ®enepauuu. B cOOTBETCTBMM ¢ Ha3BaHHEM
KOHIICTIIUM, MaTeMaTHYecKoe 00pa3oBaHHE AOJKHO, B YACTHOCTH, IHPEJOCTaBIATh KaKIOMY
o0yyaroleMycsi BO3SMOKHOCTb JIOCTH)KEHHUSI YPOBHS MaTEeMaTHUYECKUX 3HAHUH, HEOOXOAMMOIO
JUId JanbpHeHmei ycnemHon xu3Hu B oduectse. MIMeHHO Ha pelieHre 3TOW 3ajauu HaleseHa
porpaMma o MaTemMaThke 0a30BOro ypoBHsI.

B osmoxy unudpoBoil TpaHchopmanuu Bcex cdep UEeIOBEUECKOW J1eATeIbHOCTH
HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOU
IOArOTOBKU. YK€ B ILIKOJIE MaTEMAaTHKa CIIYXKUT OIIOPHBIM IIPEAMETOM Ul U3yUYEHUsI CMEKHBIX
JUCLIUIUIMH, a B JKU3HU IIOCJIE LIKOJbl pealbHONM HEOOXOJMMOCTBbIO CTAaHOBUTCSI HEIPEPHIBHOE
o0Opa3oBaHue, 4TO TpeOyeT MOJHOLIEHHOW 0a30BOW 001Ie00pa30BaTEIbHOM MOJrOTOBKH, B TOM
YpciIe W MaTreMaTH4ecKoh. ITo O0OyCIIOBIEHO TE€M, YTO B HAIIM JHU PacTéT YHCIIO
CHELMaTbHOCTEH, CBSI3aHHBIX C HENOCPEICTBEHHBIM INPUMEHEHHUEM MaTeMaTUKU: U B cdepe
HSKOHOMHKH, U B OM3HECe, U B TEXHOJIOTMYECKHX O0JACTAX, W Ja)xe B T'yMaHHTapHBIX cdepax.
Takum oOpa3om, Kpyr oOyyarommuxcs, s KOTOPbIX MaTeéMaTHKa CTaHOBUTCA 3HAUYUMbIM
IPEIMETOM, CYLIECTBEHHO paciuupsiercs. [IpakTuueckast mojse3HOCTh MaTeMaTUKU 00yCIIOBJIEHA
TeM, 4YTo €€ TpeAMETOM SBIAIOTCS (yHIAMEHTalbHbIE CTPYKTYpbl HAIEro MUpA:
IIPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHUS OT MPOCTEUIINX, YCBAaUBAEMbIX B
HEMOCPEACTBEHHOM OIIBITE, JI0 JJOCTATOYHO CJIOKHBIX, HEOOXOIMMBIX JJIs1 pa3BUTHs HAyYHBIX U
TEXHOJOTMYECKUX Hel. be3 KOHKpPETHbIX MaTeMaTHYeCKHUX 3HaHWM 3aTpyJHEHO MOHMMAaHUE
IIPUHIIMIIOB YCTPOMCTBA U MCIIOJIb30BaHNs COBPEMEHHOM TEXHUKH, BOCIIPUATUE U MHTEPIIPETALUS
pa3zHooOpa3HON coluanbHOM, YKOHOMUYECKOM, MONUTUYECKON MHpopManuu, ManodppeKTrBHa
MIOBCEIHEBHAs NIPAKTHYECKAs AESITEIBHOCTh. Kak0My 4elIOBEKY B CBOEH JKU3HM IPUXOIUTCS
BBITMOJHATh JOCTATOYHO CJIOKHBIE PAacd€Thbl M COCTABIATh HECJIOXKHBIE AITOPUTMBbI, HAXOJIUTh
HYXXHbIe (OpMYJIBl U NPUMEHSTh MX, BJIAAECTh MPAKTUYECKHMMU MPUEMAMH T€OMETPUUYECKHX
U3MEpPEHUI U MOCTPOSHUM, YUTaTh UH(OPMaIIHIO, IPEACTABICHHYIO B BUAY TaOJIUL, IUarpaMM U
rpaduKoB, *XHUTh B YCIOBHSAX HEONPEAEIEHHOCTH M TOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM
oOuiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCSA MaTEMaTHUYECKUN CTUIJIb MBIIIJICHUS, TPOSIBIISIFOIINNCS
B ONPEEIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3y4eHns MaTeMaTUKU B apceHall IPUEMOB
U METOJIOB MBIIIUICHHUS Y€IOBEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHIYKIMS U ACTYKIHSA,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHUHTE3, Kilaccuukamuss W cucTeMaTh3aius,
abctparupoBaHue M aHanorus. OOBEKTh MaTEeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MMOCTPOEHUH, CIOCOOCTBYIOT BRIpaOOTKE
yMeHus: (popMynupoBaTh, OOOCHOBBIBaTh M JIOKa3blBaTh CYKICHHS, TEM CAaMbIM pPa3BHBAIOT
JIOTUYECKOe MbIIUIeHHe. MaremaTtuke TMNpUHAANEKUT Beaymas poib B (OPMUPOBAHUU
ITOPUTMUYECKONW KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHUM YMEHHUM JEHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEpLIEHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBAaTh HOBBIE. B mporecce pemeHus



3ajJja4y — OCHOBHOW yueOHOI IeATETbHOCTH Ha ypOKax MaTeMaTHKHU — pa3BUBAOTCS TBOpYECKaAs U
IIPUKIIAIHAs] CTOPOHBI MBIIIJIEHUS.

OOyueHnue MarteMaTuke Ja€T BO3MOXHOCTb pa3BUBaThb Yy OOYyYaroIIMXCS TOYHYIO,
paLMOHATBHYIO U MH(POPMATUBHYIO peub, YMEHUE OTOMpATh HanOosee MOAXOISIINE SI3bIKOBBIC,
CHUMBOJIMYECKHE, TIpaUuecKue CpeicTBa JUIsl BBIPAKEHUS CYXKIEHUM W HaMIAJHOIO MX
IIPEJICTaBICHMUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oOuiee 3HAaKOMCTBO C METOJAMU NO3HAHUS JIEHCTBUTEIBHOCTH, IIPEJICTABICHUE O IMPEIAMETE U
METO/Ie MaTeMaTUKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX M TI'yMaHHMTapHbIX HaykK, 00
OCOOEHHOCTSIX NMPUMEHEHHUS] MaTEMATUKU JUIsl PELIEHHs] HAy4YHbIX U IIPUKIAJHBIX 3a7a4d. Takum
o0pa3oM, MaTeMaTnyeckoe 00pa3oBaHKE BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOILEH KYJIbTYpPbl
YeJI0BEKa.

N3yuyenne MaTeMaTHKU CIIOCOOCTBYET ACTETUYECKOMY BOCHHMTAHUIO  4EJIOBEKa,
NOHMMAHHIO  KpacoTbl M  M3ALIECTBA MAaTEMAaTUYECKUX  PACCYKICHUH, BOCIPHUSITHIO
reoMeTpuueckux (opmM, ycBOeHHMIO ujen cummerpuu. IlpuopuTeTHbIMH LenAMU OOy4YeHHS
matemaruke B 10—11 kimaccax Ha 6a30BOM ypOBHE SIBIISIOTCS:

¢dbopMHpOBaHHE  LEHTPAJIbHBIX  MaTeMaTHYECKUX MOHATHH  (YMCIO, BEJIWYMHA,
reoMeTpuueckass  Qgurypa, TEpeMEHHas, BEpPOSTHOCTb, (QYHKIHUSA), OOECIICUHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOI0 00pa30BaHus 00yYaroLIXCs;

1oJ/iBeJieHue o0yyaroluxcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKpPY)KAIOLIero MUpa, MOHUMAaHHWE MAaTeMaTHKM KaK 4yacTh OOIIed KyJbTypbl
YeJI0BEYECTBA,

pa3BUTHE  MHTEJUICKTYaJbHbIX W  TBOPYECKMX  CHOCOOHOCTEH  oOywarommxcs,
[I03HABATEJILHON aKTUBHOCTHU, UCCIIEIOBATENbCKUX YMEHUNM, KPUTUYHOCTH MBIIIEHUS, HUHTEpeca
K U3yYEHHUIO0 MaTEMaTHUKH;

¢dbopmupoBanre GyHKIMOHATHHON MaTEMaTHIECKON TPAMOTHOCTH: YMEHUS PACIIO3HABATh
MaTeMaTHYECKUE aCIEeKThI B PEAJIbHBIX )KU3HEHHbBIX CUTYALUAX U [IPU U3YUYEHUHU IPYTUX yUEOHbIX
IPEMETOB, IMPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMyIHpPOBaTh MX Ha S3BIKE
MaTeMaTHK{ U CO3/1aBaThb MaTeMaTHYeCKHUE MOJEIH, IPUMEHSITh OCBOCHHBIM MaTeMaTHUeCKUi
anmapar JUisl pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETHUPOBATh U OLIEHUWBATH
IIOJTyYE€HHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSAMHU cojiepkaHus MaTtematuku B 10—11 kmaccax sBisioTes: «Hucna u
BBIUUCIICHUS», «Anredpay («Anredpandeckue BBIpaXEHUS», «YpaBHEHHs U HEPaBEHCTBA»),
«Hauana wmartemarnueckoro asanmza», «l'eomerpusi» («['eomerpuueckue @urypsl u Hx
cBOiCTBa», «/3MepeHre reOMeTpUUECKUX BEIUYMH»), «BeposTHOCT M cTaTHCTHKa». [aHHBIE
JIMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHCHMO OJHa OT JApYroi, a B TECHOM KOHTAakTe M B3aumojenctBuu. Kpome storo, ux
o0OBeAMHSIET JIOTMYEeCKas  COCTaBJSIOIIAsl, TPAaJULUMOHHO TMpHCyllass MaTeMaTHKe U
NPOHM3BIBAIOLIAS BCE MATEMAaTHUYECKUE KYPChI U cofiepkaTesibHble IMHUH. C(hopMyIMpOBaHHOE B
OI'OC COO TpeboBaHUE «BIIaJJIEHUE METOJAMU JIOKA3aTENbCTB, AITOPUTMAaMHU PELICHUS 3ajad,
yMeHue (OpMyJIHpOBaTh ONpEACTICHHs, AKCUOMbI M TEOPEMbl, NPHUMEHATh HUX, MPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYXACHUS B XOJ€ PElIEeHUs 3a7au» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dopMHpoBaHUE JIOTUYECKUX YMEHHH pachpejensieTcs Mo BceM rojaM oOyueHHs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO martemaTnka sIBIsS€TCS 00sS3aTeNbHBIM MPEIMETOM Ha
JaHHOM YpoBHe oOpasoBanus. [IporpamMmoil mo maremaTuke NpeaycMaTpUBAeTCs H3ydeHUE
yuebHoro mpenMera «MaremaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Anirebpa W Haudana
MaTeMaTHU4ecKoro aHanusa», «l'eomerpus», «BepostHOocTh U cratuctuka». dopMupoBaHue
JIOTMYECKUX YMEHHMH OCYIIECTBIISIETCS Ha MPOTSKEHUU BCEX JIET 0Oy4YeHHUs! HAa YPOBHE CPEIHEro
o0uiero oOpa3oBaHus, a JEMEHTHI JIOTUKHU BKIIIOYAIOTCS B COJEpPKAaHUE BCEX HA3BAaHHBIX BBILIE
y4eOHBIX KypCOB.



OO6miee yncao 4acoB, PEKOMEHIOBAHHBIX I M3ydeHUs MaTeMaTtuku — 340 gacos: B 10
kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 9acoB B HEZEIIO).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

N3yyenne mareMaTHKU Ha YpOBHE OCHOBHOrO 00Iero oOpa3oBaHUS HAIpaBlIEHO Ha
JOCTHKEHUE 00yUYaIONTUMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB OCBOCHHS Y4eOHOTO MpeaMETa.

JIMYHOCTHBIE PE3YJIbTATDI

B pesynbTare u3yyeHus MaTeMaTHKH Ha YPOBHE CPEAHET0 00IIero oopa3oBaHus y
oOyyatomierocst OyayT c(h)opMUPOBAHBI CIIEAYIOMINE TMYHOCTHBIE Pe3yIbTaThI:

1) rpaxaaHCKOr0 BOCIUTAHMS:

COPMHUPOBAHHOCTh TPAXKNAHCKOH MO3MIMHM OOydaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHAa POCCHUICKOrO OOIIECTBa, MPEICTABICHHE O MAaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHHUS PAa3IUYHBIX CTPYKTYp, SIBICHHUH, MPOIEIyp TIpa)kJaHCKOTO O0OIIecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHHE B3aMMOJCHUCTBOBATH C COLMAIBHBIMA HHCTHUTYTaMH B
COOTBETCTBHUH C MX (PYHKIMSMH U HA3HAUYCHHEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTH POCCUNCKOM IPpa)kIaHCKOW UACHTHYHOCTH, YBAKEHUS K MPOLLIOMY H
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOLUEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaxX, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHHME JyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHopMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI0 ¢ MPAKTHYCCKUM ITPUMCHCHUCM
JTOCTHIKEHUI HAyKd W ACSITeNbHOCThIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIa/la B MOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

3CTECTUYCCKOC OTHOLICHUC K MHDY, BKJIFOYast 9CTCTUKY MaTEMATHNYCCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MAaTEMAaTUYCCKHUM aCIICKTaM pa3IMYHbIX BUJ0B UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH YMEHHSI TPUMEHATh MAaTEMaTUYECKUE 3HAHUSI B MIHTEPECax 3/10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylisapHas (u3nueckas akTHBHOCTB),
(1)I/I3I/I‘~I€CKO€ COBCPHICHCTBOBAHUEC IIPH 3aHATHAX CHOpTI/IBHO-OSI[OpOBI/ITCJ'IBHOfI JACATCIIbHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJy, OCO3HaHHE IIEHHOCTH TPYAOTIO0HS, HHTEPEC K Pa3IMIHbIM chepam
pohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUHN
MPaKTUYECKHUX 33/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:



c(OPMUPOBAHHOCTh 3KOJOTMYECKOH KyJNbTYpbl, IMOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
J1006abHOT0 XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUeHTAIIHs Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHW JIJIs1 pEIICHUS 33124 B 00J1aCTH OKpPYKAIOIIEH cpebl, ITTAHUPOBAHUE TOCTYITKOB U OLEHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEIbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHHMMaHWE MAaTEMaTU4YEeCKOW HayKH Kak chepsl
YEIIOBEYCCKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS IIMBHIIN3AIINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH ¥ MAaTEeMaTHICCKOU KYJIbTYpOU KaK CPEeICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBJISATH MPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHINBHIYAIbHO U

B IpyIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDI

B pesynbrare ocBOeHHS MporpamMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuwatomierocss OyayT chOpMHUpPOBaHBI MeETANpPEIMETHBIE PE3yJIbTaThl,
XapaKTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEpPCAIbHBIMM KOMMYHUKATUBHBIMU JEHCTBUSIMU M YHUBEPCAIbHBIMHU PErYJISTUBHBIMU
JIEUCTBUSIMU.

ITo3naBaTebHbIC YHHBepPCaJIbHbIC Y4eOHbIe AeliCTBUS
Ba3oBble Joruyeckue geiicTBus:

BBISIBJIAITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAYy TMOHATHAMH, (OpPMYyIMpOBaTH ONPEACICHUS  TOHSATHA,
yCTaHaBJIMBATh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHUSA Ui O0OOLIeHHA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, ()OPMYJIHPOBATH M TPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE WU
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBIABJIATE MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCHUSA B (i)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeliaraTb KPUTEpUU IS BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, ACAYKTMBHBIX U WHIYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIOYCHUM 110 aHAJIOTHH; IPOBOJUTH CAMOCTOATEIBHO JO0KA3aTEIIbCTBA
MaTeMaTHYeCKUX YTBEP)KICHUH (IIpsiMble W OT MPOTHBHOIO), BBICTPAaWBaTh apryMEHTAlMIO,
IPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXACHUSI U BHIBOJIBI;

BBIOMpaATh CIOCOO pelleHus y4eOHOHl 3amaunM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJee MNOAXOMSAIMM ¢ Y4YETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

ba3zoBble uccieaoBarejibckue JeMcTBUS.

HCIOJIb30BaTh BOMPOCHI KaK MCCIeA0BATENbCKUN NHCTPYMEHT IMO3HaHUA, OPMYIUPOBAThH
BONPOCHI, (UKCHPYIOIIME MPOTUBOpEeUYHe, MpobiIeMy, ycCTaHaBIUBaTh HCKOMOE U JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHHE;

MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  HKCIIEPUMEHT, UCCJIEIOBAHHE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBISBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;



CaMOCTOSITEIILHO (POPMYJIUPOBATH OOOOIICHHS M BBIBOBI IO Pe3y/IbTaTaM IMPOBEIAEHHOTO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

IMPOTHO3UPOBATH BO3MOIKHOC PA3BUTUC NIPOLECCCA, a TAKIKC BbIABUTATh IMPCAIIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Paborta ¢ nnopmanmeii:
BBISIBJIATh A€(PULUTBI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JUUIsl OTBETA HA BONPOC U IS
pelIeHNs 3a1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HCTOYHHMKOB pPa3IMYHbIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMAaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO pA3IUYHBIX BUAOB U (HopMm
IIPEICTABIICHNUS;

CTPYKTYpHpOBaTh  HMH(MOPMALMIO, TPEICTaBIATh ©€ B  pasiuuHbBIX  (opMmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTb MHGOPMAIMM IO CaMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIpUHUMATb U (1)OpMy.]II/IpOBaTI) CYKACHUA B COOTBCTCTBHH C YCIOBHAMH W LCIISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOUKY 3PEHMS B YCTHBIX U MHUCHMEHHBIX
TCKCTaXx, 1aBaTh MMOACHCHH 110 X0y PCUICHUWA 3a/1a4, KOMMCHTUPOBATH nonyquHmﬁ pE3yibTar;

B X0JIe OOCYX/I€HUS 3aJaBaTh BOIIPOCHI 10 CYLIECTBY OOCYXk/1aeMOW TeMbl, IIPOOIEMBI,
pemaemMon 3aa4M, BBICKA3bIBaTh WJICH, HALECJICHHBIE HA IOMCK PELICHUS, COIOCTABIATH CBOU
CYXJIEHUS C CYXKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jiMyMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPE/ICTaBIATh PEe3yNbTaThl PEIIEHUs 3ajaud, SKCIIEpUMEHTa, UCCIEIOBAaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUIEHUS C YUETOM 3aj1ay MPE3eHTALUU U OCOOCHHOCTEN
ayJIuTOPUH.

PeryasitTuBHbIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusauus:

COCTABJIATh IUIAH, AITOPUTM pEIIeHUs 3a7ayd, BBIOMpaATh CIOCOO pEUIeHHs C YYETOM
UMEIOLINXCS PEeCYpcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHOM peduieKCuu KaKk OCO3HAHMS COBEPILAEMbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNU MaTEMaTUUECKOH 3a7aun;

npeABUACTL TPYAHOCTHU, KOTOPBLIC MOT'YT BO3HHKHYTH HNPH PCIICHHUU 3adadd, BHOCHUTH
KOPPEKTHUBBI B ACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€J'H)CTB, JaHHBIX, HaﬁHeHHBIX OIHI/I6OK,
BBIABJICHHBIX pr,Z[HOCTCI\/'I;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa UEIU M YCIOBUSAM, OOBACHATH TNPUUYHHBI
JOCTHKEHUS UM HEAOCTHXKEHHSI Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, AaBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY.

CoBmecTHan ACATECJIbHOCTD:



MOHUMATh U MCIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHIUBHIYalbHON pabOThI TIPU
pCeHICHUN yqe6Hbe 3aaa4, I[PUHHUMATb LCJIb COBMECTHOH ACATCIIbBHOCTHU, IIJIAHUPOBATDH
OpraHM3alii0 COBMECTHON paboThl, pacmpeaessTh BUAbI paboT, JOTOBApHBATHLCS, OOCYXIATh
MIPOLIECC B PE3YJILTAT PA0OTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYNMOBBIX GopMax paboThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD) ¥ UHBIE), BBITIOJHSITH CBOO YaCTh PAOOTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMHU
YJIecHAaMH KOMaH]bl, OIICHWBaTh KAauyeCTBO CBOETO BKJAJa B OOUIMIA TPOMYKT MO KPUTCPHSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3ysibTaThl OCBOGHUS MPOrpaMMBI 10 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE CpEAHEro 00111ero oopa3oBaHus IPEACTaBICHbI 10 TOAaM 00y4YeHHUs B paMKaX OTAEIbHBIX
y4€OHBIX KypCOB B COOTBETCTBYIOIIMX pa3/ieNax NporpaMMbl 10 MAaTEMaTUKE.

OEJNEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

MHOSICHUTEJIBHAS 3AIIMCKA

VY4eOHblii Kypc «Anredpa ¥ Havajga MaTeMaTHYEeCKOIO aHalu3a» SBISETCS OJAHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oOmiero oOpa3oBaHUs, IOCKOIBKY, C OJHOMN
CTOPOHBI, OH 00EeCIIeUnBaeT HHCTPYMEHTAIBHYIO 0a3y Al U3y4YeHHUs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C Ipyroil CTOPOHBI, POPMUPYET JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yYaroIUXCs
Ha ypOBHE, HEOOXOJUMOM JJisi OCBOCHHS YUEOHBIX KypcOB HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH. B pamkax ydeOHOTO Kypca «Ajiredpa M Hadala MaTeMaTHYeCKOTO
aHanM3a» OOydaroluecsl OBJIA/ICBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIUpYyeT CBOU JOCTHKEHHS B MaTEMaTHYECKON (hopme.

VYuebHblil Kypc anredpsl U Hadajl MaTeMaTHYECKOro aHajau3a 3aKJIa/bIBa€T OCHOBY JJIS
YCIICITHOTO OBJIAJICHHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHIA
HSKOHOMHKH U OOIIECTBEHHOH KU3HU, [TO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh HMX B IMOBCEAHEBHOM XM3HU. B TOXKE
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTb YTBEP)KICHHUS,
UCIMOJIb30BaTh O00OOIIEHHEe M KOHKPETHU3allMio, abCTparMpoBaHUWE M AaHAIOTHI0, (HOPMUpYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xoe n3yueHus anreOpsl 1 Hadajl MaTeMaTUYeCKOro
aHaJiM3a Ha YpPOBHE CpEeAHEro odIero odpa3zoBaHHs OOyYaroIIMecs! MOJy4YarOT HOBBIA OIBIT
pelleHNs TPUKIATHBIX 3a]a4, CAMOCTOSITEILHOTO IOCTPOEHMSI MaTeMaTHYeCKHUX Mojesei
peasbHBIX CUTyallMd M WHTEpHpeTalliy TOJYYEHHBIX PEUIeHUH, 3HAKOMSATCS C IMpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpuUpOje, HayKe M B MCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTHYECKUMH OTKPBITUSAMHU U UX aBTOPaMH.

VY4eOHbIil Kypc anreOpbl ¥ Hadajdl MaTeMaTHYECKOro aHajlin3a 00JaJaeT 3HAYMTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIA peaJu3yercss Kak dYepe3 yueOHbI Marepuan,
crocoOcTByrOLMI (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U yepe3 crneupuky yueOHon
NEeSITeIbHOCTH,  TpeOylomeld  CaMOCTOSITETbHOCTH,  aKKypaTHOCTH,  HPOJOJIKUTEIbHOM
KOHIEHTPAlUU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN pe3yJsbTar.

B ocHoBe Metommku oOyueHus anreOpe W HadaJlaM MAaTeMaTHYECKOTO aHaIM3a JICKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHHSI.

B crpykType mporpaMmel mo ajireOpe M HadajgaM aHaJIM3a BBIICISAIOTCS CIENyHOIIue
coJiepKaTelbHO-METOAUYecKue JUHUU: «Yucna W BblUMCIHEHUS», «DYyHKUUU U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemarndyeckoro aHanusa», «MHOKECTBA U JIOTHKay.



Bce OCHOBHBIE COIEPKATEIBHO-METONUYECKUE JIMHUM H3Y4arOTCs HA NPOTSHKCHHHM IBYX JIET
o0yuyeHHsI Ha ypOBHE cpenHero ofmero oOpa3oBaHUs, €CTECTBEHHO JAOMONHSAA JIpyr Jpyra u
IIOCTENIEHHO HACHIAsCh HOBBIMU TeMaMHM U pa3aenamu. JlaHHBIM ydeOHbIH Kypc sBISETCA
MHTETPAaTUBHBIM, MOCKOJBKY OOBEIMHSET B cebe cojep:KaHue HECKOJBKHX MaTeMaTHYeCKHX
JUCLHUIUIMH: anredpa, TPUrOHOMETpUsl, MaTeMaTHYECKUI aHalIN3, TEOpUsl MHOXKECTB U apyrue. [1o
Mepe TOro Kak 00ydaromuecs: OBlaIeBaloT BcE 0oJiee MUPOKUM MAaTEeMaTHUECKUM arIapaToMm, y
HUX I10CJI€I0BATEIbHO (POPMUPYETCSI U COBEPIIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTHYECKYIO
MOJIENIb peaibHON CUTYaIluH, MPUMEHATh 3HAHUS, MOJTy4YeHHBIE B y4eOHOM Kypce «Anredpa u
Hayaja MaTeMaTU4YecKOro aHaliMu3a», I pelIeHHs CaMOCTOATENIBHO CHOPMYJIHPOBaHHON
MaTeMaTU4YeCKOU 3a/1a4u, a 3aT€M UHTEPIIPETUPOBATH IT0JYyUYEHHBIN PE3yJIbTaT.

ConepxarenpHO-MeToM4YecKass  JiiHUS — «Yucma W BBIYHMCICHHS»  3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB HCIIONH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIIO HAYaTO Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpeaHero oOrero odpazoBaHus 0coboe
BHUMaHUE ynensieTcss (OPMUPOBAHUIO MPOYHBIX BBIYHUCIUTEIHHBIX HABBIKOB, BKIIOYAIONINX B
ceOsl MCIOJIb30BaHUE PA3JIMYHBIX (POPM 3aIUCH JICHCTBUTEIILHOTO YHCIIa, YMEHHE PAllMOHAIBHO
BBITIOJHATH JICWCTBUS C HUMH, JelaTh NPUKUIKY, OIEHUBATh pe3yiabTar. OOydaromuecs
MOJYYarOT HAaBBIKM TNPHUOJIMKEHHBIX BBIYMCIICHUH, BBITIOJHEHUS JCUCTBUI C YHCIAMH,
3aMMCAHHBIMHU B CTAaHIAPTHON (OpME, UCTIOIB30BAaHUSI MATEMAaTHICCKUX KOHCTAHT, OICHUBAHUS
YHCJIOBBIX BBIPOKEHHIA.

CopepxarenbHas TUHUS «Y paBHEHUS U HEPABEHCTBA» Pealn3yeTCs Ha IPOTSKEHUH BCETO
00yuyeHMsI Ha ypOBHE CpeJHero o0I1ero oopa3oBaHms, HOCKOJIBKY B KaXKA0M pa3ziesie IporpaMmbl
IIPEyCMOTPEHO PEIIEHNE COOTBETCTBYIOUIMX 3ahadu. OOyuarouiyecs: OBJIaJIeBAIOT Pa3IUYHBIMU
METOJAaMH  PEIIECHUs  LEJbIX, palMOHAIbHBIX,  HMPPAlMOHAIbHBIX,  IOKAa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPHUECKUX YPABHEHUI, HEPABEHCTB U WX cucTeM. [lomydeHnHbie
YMEHHUSl HCHOJB3YIOTCA IPH HCCIeNIOBaHUU (PYHKIMI C MOMOIIbI MPOU3BOIHOW, PELICHUU
NPUKIAIHBIX 3a7a4 U 33/1a4 Ha HAaXOXJACHHE HAanOOJbIIMX M HAUMEHBLINX 3HAYCHUN (PYHKLINU.
JlaHHas copeprkaTenbHasl JIMHUS BKIIOYAeT B cedsl Takke (HOPMHPOBAHUE YMEHUMN BBIIOIHSATH
pacuérel 1o (dopmynam, npeoOpa3oBaHUS LENbIX, PAIMOHAIBHBIX, HPPALUOHAIBHBIX |
TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKKe BBIPAXKEHHM, COAEpKALINX CTEIIEHU U JIOTapu(MBbI.
bnarogapss u3ydeHuro anredpandeckoro MaTepuaiga IPOUCXOIUT JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAaKTHOrO MBIIUIEHUS O0Oydarommxcs, (OpMHUPYIOTCS HaBBIKU
JNENYKTUBHBIX  pPacCyKIeHUi, paboTbl ¢ CHUMBOJIBHBIMH  (pOopMamMM, TNpEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEl B BHJE PAaBEHCTB W HEpaBEHCTB. Anredpa mnpenjaraer
3¢ (deKTUBHbBIE MHCTPYMEHTBHI Uil PELICHHsS] NMPAKTUYECKUX W ECTECTBEHHO-HAay4YHBIX 3ajady,
HarJsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUSA «DyHKIMU U TpapUKU» TECHO MEpervieTaeTcs C
JPYTMMH JUHUSIMH y4eOHOT0 Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIEJ0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemeHHOW, TOKa3aTelbHOM, JorapupmMuueckon u
TPUTOHOMETPUUECKUX (QYHKLUHN, UX CBOUCTB U IPaQHUKOB, UCIIOIb30BaHUE QYHKIUI AJIs peIlIeHUs
3aJa4 U3 APYrux y4yeOHBIX MPEeIMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM
AQHAJIN30M, TaK U C pelIeHHEM YpaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHKE YAETIAETCS
(bopMHpOBaHUIO YMEHHSI BBIpa)kaTh (YOpMyJIaMH 3aBUCUMOCTH MEK/Y Pa3IMUHbIMU BEJTMUYNHAMH,
UCCJIEIOBATh MOJyYeHHbIEe (PYHKIIMH, CTPOUTHh UX rpapuku. Marepuas coJep>KaTelbHON JIMHUU
HalleJICH Ha pa3BUTHE YMEHUN W HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B pazU4HON (hopMe: aHaTUTHYeCKOH, rpaduyeckoil u cnoBecHol. Ero mizydenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI1H, HCIIOJIb30BAaHUIO aHATOTHIA.

COIlep)KaTeJ'IBHaSI nuHus «Hauajma MaTeMaTHYECKOro aHajan3a» I103BOJISET CYHICCTBECHHO
paCinpuTh KPYT KaK MaTEMAaTHYCCKUX, TaK U MMPUKIAAHBIX 3aJa4, JOCTYITHBIX O6y‘IaIOII_[I/IMC${, y



KOTOPBIX TOSBJISCTCS BO3MOXHOCTh UCCIICI0BATh M CTPOUTH rpadUKH (PYHKIHMIA, ONPEICSITh UX
HaI/I6OJIBLHI/Ie U HAUMCHBIIINUEC 3HAYCHUA, BBIYUCIATH IIJIOIIAIM q)HI‘yp )41 O6’béMBI TCJI, HAXOJUTH
CKOPOCTH ¥ yCKOpeHus mporieccoB. CopepkaTenbHas JUHUS OTKPHIBAET HOBBIC BO3MOKHOCTH
MMOCTPOCHUSA MATCMATHYCCKUX MOI[eJIeI;'I PCaJIbHBIX CHTyaHHﬁ, HaxXOXXIACHUA HAWMJITYUHICTO PCIICHU A
B TPUKIAIHBIX, B TOM YHCIIE COIMATbHO-I)KOHOMHYECKHUX, 3a]adyaX. 3HAKOMCTBO ¢ OCHOBaMHU
MaTEeMaTHYECKOTO aHaN3a CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (DOPMATTLHO-IOTUYECKOTO U
KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHHS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyUarolrecs y3HAIOT O BBIAAIONIUXCS pe3yIbTaTax,
MOJTYYEHHBIX B XOJI€ Pa3BUTHsI MATEMATHKU KaK HAyKH, H UX aBTOpax.

CopepxarenpbHo-MeTOoAUYECKAs JIMHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMNI
BCE paszenbl MAaTeMATHKUM M €€ IPWIOKECHWHM, OHU CBS3BIBAIOT pAa3HbIE MATEMAaTUYECKUE
JUCLUIUIMHBI B efnHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOXKHOCTH 0OyYarolleMycsl IIOHUMaTh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTEMATHKM M HCIOJb30BaTh €ro i
BBIPAKEHMS CBOMX MBICIIEH.

B yueGHOM Kypce «Anredpa 1 Hauasla MaTeMaTHYECKOT0 aHAIIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOTO0 MOJCIMPOBAHUS, KOTOpPBIE MPHU3BaHBI CPOPMUPOBATH HABBIKU
HIOCTPOCHHSI MOJICJICH pealbHBIX CUTYalni, HCCIICOBAHUS 3TUX MOJIENICH C MOMOIIBIO anmapaTa
aJ'IFe6pr U MAaTCMATHYCCKOr'0 aHaJIM3a W HHTCPIPETAIHWMN ITOJYUCHHBIX PE3YJIbTATOB. Taxue
3aJ1aHus BIUICTEHBI B KaKABIM M3 Pa3[esioB MPOrpaMMBbl, OCKOJIbKY BECh MaTepHal Y4eOHOTO
Kypca LIMPOKO HCIIONB3YETCS Ui PEIICHUs NPUKIAAHBIX 3anad. lIpu pemeHnu peanbHbIX
NPaKTHYECKUX 3ajad oOydarollyecs pa3BUBAIOT HAOIIONATENbHOCTh, YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh aHAIOTHIO, 0000IIaTh 1 KOHKPETU3UPOBATh
npoOnemy. JlesrenbHOCTP 1O (OPMUPOBAHUIO HABBIKOB pEIICHHS MNPUKIATHBIX 33734
OpraHM3yeTcs B IIpollecce H3Y4YEHMsI BCEX TeM Y4YeOHOro Kypca «Anrebpa u Hayaia
MaTeMaTUYECKOr0 aHAIN3a.

OO1miee yMcIO YacoB, PEKOMEHJIOBAHHBIX JJIS U3yueHHsl y4eOHOro Kypca «Ajiredpa u
Hayajia MaTeMaTH4ecKoro aHainusza», — 170 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezlen0), B
11 knacce —102 yaca (3 yaca B HeeNIO).

COJAEPKAHUE OBYYEHUA
10 KUIACC
Yucia v BbIYMCIEHUSA

Parmonanbhele ynciaa. OObBIKHOBEHHBIE U JIECTUYHBIE IPOOH, POLIEHTHI, OECKOHEUHbIE
nepuoanydeckue ApoOu. Apupmeruyeckue oOmnepaluud C  PalMOHAIBHBIMM  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. Ilpumenenue apoOeil M NPOLIEHTOB JJs pELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUU U PEalbHOW KU3HMU.

JlelicTBUTENnbHBIE yHucha. ParoHanbHble M WppalMoHaIbHbIE yucia. Apudmerndeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yKciaMu. [IpuOnmkéHHbIE BHIYMCIEHUS, TIPaBUIa OKPYIJIEHUS,
IIPUKUAKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUM.

Crenensp ¢ nensiM mokasareneM. CtanmapTHas Gopma 3anmucu JeHCTBUTEIHHOTO YHCIIa.
Hcnonb3oBanue mnoaxofsmedl (GopMbl 3amMcH  JIEHCTBUTENBHBIX YHCEN I pPELICHUs
MPAKTUYECKHX 3aJ[a4 U MPECTaBICHUS JaHHbIX.

Apudmernuyeckuif KOpeHb HaTypajbHOM cTeneHu. JleHcTBUs C apupMeTHdecKUMHU
KOPHSIMH HaTypajJbHOW CTETIEHH.

CuHyC, KOCHHYC U TaHT€HC YHCJIOBOTIO apryMeHTa. ApPKCHHYC, apKKOCUHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA
ToxnaecTBa u TOXKAECTBEHHbIE PeoOpa3oBaHUsL.



[IpeoOpazoBanre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopmyIbI.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, pelieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix u [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Peurenne TpuroHOMeTpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHHUH U HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX 3aJad U 3a/1ad U3
pa3IMyYHbIX 00JacTel HAayKH U pealibHOM JKU3HU.
DOyHKUUH U rPpadpuKu

Oynkuus, crocoObl 3ananus Gyuakuu. ['paduk ynknuu. Bzaumuo o6paTabie QyHKITHH.

OO6nactp onpeseneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hymn dynkmum. [TpomexyTku
3HAKOIOCTOSAHCTBA. YETHDBIE 1 HEYETHDBIE (PYHKITHH.

Crenennast (GyHKIMS ¢ HATypaJIbHBIM M IIETbIM TMOKa3arenem. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpadUK KOPHS N-0i CTETIICHHU.

Tpuronomerpuueckass OKPYXHOCTb, ONpEICICHHE TPUTOHOMETPHUECKUX (PYHKUIUI
YHMCJIOBOI'O apIyMEHTA.
Hauyana maTeMaTHyecKkoro aHajaimusa

[TocnegoBarenbHOCTH, CIMOCOOBI  33JaHUS  TOCJIENIOBATENBHOCTEH. MOHOTOHHBIE
MOCJIEI0BATENbHOCTH.  ApudMeTnueckass W TEOMETpHUYeCKas Nporpeccuu. beckoHedHo
yObIBatolasi reomerpudeckas nporpeccus. CyMMma OeCKOHEYHO yOBIBAIOIIEH reoMeTprU4ecKon
nporpeccuu. ®dopmyna cI0XKHBIX HpOLEHTOB. lcrosib30BaHME MPOTPECCUU JI PELeHUs
peanbHbIX 33]1a4 NPUKIAJIHOIO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHosecTBO, omnepanuu Haja MHOXecTBaMu. Juarpammel Ditnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 ammapara JUisi OMUCaHUsl peajbHbIX MPOIECCOB U SIBICHUU, MpHU
peIlIeHnH 3aa4 U3 IPYTHX YUYEOHBIX IPEIMETOB.

OHpG[[GJIeHI/Ie, TCOpEMaA, CICACTBUEC, 10KA3aTCILCTBO.

11 KJIIACC
Yucia 1 BbIYUCICHUA

Harypanbensle u niensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ paumoHaabHbIM NOKa3aTeneM. CBONCTBA CTENEHH.

Jlorapudm umcna. JlecaTudHbIE U HATypaJIbHbIE JIOTapU(PMBI.
YpaBHeHHUs] M HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, CoepKaLUX Jorapru(MBbI.

IIpeoOpa3oBaHue BBIpAXEHHUH, COACPIKAIMX CTENEHH C PAIlMOHAIBHBIM [TOKA3aTeIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMpl JIMHEHHBIX ypaBHEHUN. PemeHune NpUKIaAHBIX 3aad C IOMOILBIO CHCTEMBI
JIMHENHBIX YPAaBHEHUM.

CucreMspl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeneHne ypaBHEHH, CCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a/ad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.
DyHKIUHN U TPaQUKH

Oynkuusa. Ilepuonmueckue Qynkuuu. IIpoMexXyTkM MOHOTOHHOCTH — (DYHKIHUH.
Makcumymbl 1 MUHUMYMbI GyHKIUU. HaunOonbliee u HavMeHbliee 3HaueHue (yHKUIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaHKH.



Hcnons3zoBanne rpadkoB PyHKIIUN TSl pEIICHUS] YPaBHEHUHN U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YHKIMA IS UCCIICOBAHUS MPOLECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PeaIbHON KU3HU.
Havana mareMaTH4yecKoro aHajaimnsa

HenpepriBable pyHkiuu. Meton HHTEpBAOB JJIs peLIeHHs] HEPAaBEHCTB.

[IpousBonnass ¢ynkumu. [‘eomerpuueckuii u (U3HYECKHIA CMBICI MPOU3BOIHOM.
[TpousBogubie 3yeMeHTapHbIX GyHKIuA. DOopMylibl HAaXOXACHHUS MPOU3BOJHOM CYyMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKITHA.

[IpumeneHne Npou3BOJHON K UCCIIEAOBAHUIO (DYHKINNA HA MOHOTOHHOCTh U AKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNS (DYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOAHOW ISl HAXOXKICHUS HAWIY4YLIEro pEelIeHUs B MPUKIAJHBIX
3aaydax, s OpeesieHUs] CKOPOCTH MPOoIiecca, 3aJaHHOTro (GOpMYIIOi Uil rpaduKkoMm.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuveckuil M (usndeckuid cMbICI. BbluncieHune uHTErpana 1o
dbopmyne Hetorona—JleiOnua.

INPEAMETHBIE PE3YJIbTATbBI

K konuy o0y4enus B 10 kiacce oOydaronuiics Noay4yuT CIeIyIOLUe IPEIMETHbIE PE3YIbTAThI:

Yuciia 1 BBIYUCICHUSA:

OIIEpPUPOBATh MOHATUSAMM: PALMOHAIBHOE U JEHCTBUTENIBHOE YHUCIO, OOBIKHOBEHHAs U
JecATUYHAsL APOOB, IPOLIEHTHI;

BBINOJIHATE apU(METHUECKUE OIepalud C PaUOHAIBHBIMU U JeHCTBUTEIbHBIMU
YHUCIIAMU;

BBINOJIHATE MPUONMKEHHBIE BBIYMCICHUS, WCHOJb3Yys MpaBWia OKPYIJICHHS, JesaTh
IIPUKHJIKY U OLICHKY PE3yJIbTaTa BBIYMCIICHMUI;

OIIEpUPOBATh MOHATUSAMM: CTEIEHb C LIEJNbIM IOKa3aTesleM, CTaHAapTHas (GopMa 3amucu
JEMCTBUTENILHOTO YHCIIA, KOPEHb HAaTYpPaJbHOW CTENEHH, HMCIIOJIb30BaTh MOAXOIAIIYI0 (hopMy
3allACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABIICHUS JaHHbIX;

ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YTJIa, HCIIOIb30BAThH
3aIMuCh MPOU3BOJIBHOTO yIila yepe3 o0paTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHUsI M HEpaABEHCTBA:

OIEpPUPOBAThH MOHATUAMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, LIEJI0€, PALlMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHNUE;

BBIMOJIHATE ~ NPeoOpa3oBaHUS  TPUTOHOMETPUYECKUX  BBIP@KEHUM M pemiaTth
TPUTOHOMETPUYECKNE YPABHEHUS;

BBINOJIHATE IPe00pa30BaHUs LEbIX, PALMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE THIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB;

IIPUMEHSTh YPaBHEHUS M HEPABEHCTBA Ul PELIECHUS MaTEMAaTUYECKUX 3aJad U 3a1ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peabHOM JKHU3HH;

MOJICJIMPOBaTh peajbHbIE CHUTyallMM Ha s3bIKe aureOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHA U TPaQUKH:

OIEPUPOBATH MOHATUAMU: (DYHKIIHS, CIIOCOOBI 3alaHusl (YHKIIMU, 00JacTh ONpeaeeHHs
Y MHOKECTBO 3Hau€HUMN QYHKINH, rpaduK QYHKINH, B3aUMHO OOpaTHbIE (PYHKIINH;

ONEpPUPOBATH TMMOHATUAMHU: YETHOCTh M HEUYETHOCTh (YHKLUMH, HYIM (QYHKIHUH,
IIPOMEKYTKH 3HAKOITOCTOSTHCTBA;

UCMOJIb30BaTh Tpaguky QYyHKIHMIHA Ui peleHns: ypaBHEHUH;

CTPOUTHh U YMTaTh TpaduKu JUHEHHON (PyHKUMHU, KBaAPaTUYHON (YHKIMH, CTETIEHHOMN
(YHKIINU C LENbIM MTOKa3aTeleM;



UCIOJb30BaTh Tpaukyu (QYyHKIMHA IS MCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEN NpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyIamMu
3aBUCUMOCTH MEX]ly BETHUMHAMH.

Havyana maTeMaTH4eCKOro aHaJIM3a:

OIIEpPUPOBATh MOHATUSAMM: IOCIIEAOBATEILHOCTh, apu(pMeTHUYecKas U IeoMeTpudecKas
IIPOIPECCUH;

OIIEpPUPOBATH MOHATHIMU: OECKOHEUHO yObIBaOLasi FeOMETpUYECKas Iporpeccus, cymma
0ecKOHEeuHO yOBIBAIOLIEH reOMETPUIECKOM MPOrPECcCHH;

3aJaBaTh M0CJIE0BATEIbHOCTH PA3JIIMYHBIMU CLIOCO0AMU;

HCII0JIb30BaTh CBOMCTBA IOCJIEAOBATEIBHOCTEN U MPOTPECCUN I PELIEHMs] pealIbHbIX
3ajjay MPUKJIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA:

OIIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIlEpaLUU HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis OIMCaHMsI pealbHbIX IPOLIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IIPEAMETOB;

OIIEpUPOBATh NOHATUAMU: ONPEEIIEHUE, TEOPEMA, CIIECTBUE, 10KA3aTEIbCTBO.

K konuy o0ydenus B 11 ki1acce o0yyaromuiicst MOIy4UT CIEAYIOIINE IPEAMETHbIE Pe3yJIbTaThl:

Yuciia 1 BbIYMCIICHUS:

OIEpUPOBATh MOHATHSAMM: HATypaJbHOE, LEJI0€ YHUCIO, MCIOIb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YHCEIl, Pa3IoKEHHE YUCIIa Ha POCThIE MHOXKHUTEH JJIs PELIEHUS 3a1a4;

OIIEpUPOBATh NOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM I10KA3aTENIEM;

OTIEPUPOBATH MOHATHIMU: JIOTapU(M drcia, JeCATUIHBIE U HATypaIbHBIC JIOTapU(MEL.
YpaBHeHUs] M HEPABEHCTBA:

NPUMEHSTh CBOICTBAa CTENEHW [UIsl MpeoOpa3oBaHUs BBIPAXKEHHUM, ONEpUpPOBaTh
MOHSTHAMM: [T0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIBHBIX
YpPaBHEHUI U HEPABEHCTB;

BBINOJIHATE IIPe0Opa30oBaHUsl BBIPAKEHUH, cOJAEpKallUX JOrapu(Mbl, ONEepUpOBaATH
HNOHATUSAMH: JIOTAPU(PMHUYECKOE YpaBHEHHWE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YpPaBHEHUN U HEPABEHCTB;

HaXOJUTh PELICHUs TPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIIEpUPOBATh MOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pelIeHHe, UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YpPaBHEHUH AJIs pEeIIEeHUs MPAaKTUYECKUX 3a/1ay;

HaXOJUTh PELICHNS IPOCTEUIINX CUCTEM U COBOKYIHOCTEM pallMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB;

MOJICJIMPOBaTh peajbHbIE CHUTyallMM Ha s3bIKe aureOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIE0OBATh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUUHA U TPaPUKH:

ONEpPUPOBATh MOHATUAMM: TepHOAMYECcKass (QYHKLUUSA, HPOMEXKYTKH MOHOTOHHOCTH
(GYHKIUM, TOYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee ¥ HauMEHbllee 3HaueHus (PyHKUUU Ha
IPOMEXYTKE, UCIIOJIb30BaTh UX JUISl HCCIIEA0BaHUs (DYHKIIUH, 3aJaHHOH rpaduKoMm;

ONEpUpPOBaTh  MNOHATUAMU:  TpaQUKHM  IOKA3aTENbHOM,  JIOTapuPMHUUYECKOH U
TPUTOHOMETPUUYECKUX (YHKLUH, N300paXkaTh UX Ha KOOPJIMHATHOM IUIOCKOCTH U HCIOJIB30BATh
JUTSI pEIIeHUs YpaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKH JHMHEHHBIX ypaBHEHMH U
MCIIOJIb30BATh UX JUIS PEIIEHUSI CUCTEMBbI JINHEHHBIX YpaBHEHUII;

UCMOJb30BaTh Ipaduku (YHKUMN JUISL UCCIEAOBaHMS MPOIIECCOB M 3aBUCUMOCTEH U3
JIPYTUX y4eOHBIX TUCIUIUINH.

Hauana maTeMaTH4eCKOro aHaJIM3a:

OTIEpUPOBATH MOHATUAMU: HENPEephIBHAS QYHKIUS, TPOU3BOIHAS (QYHKIIMHU, UCTIOIB30BaTh

reoMeTpUYeCcKui 1 (PU3NYECKH CMBICI TPOU3BOIHOM IS PELIeHHUs 3a1a4;



HAXOJUTh TPOU3BOJIHBIC JJIEMEHTApHBIX (YHKIUI, BBIYUCIATH NPOU3BOIHBIC CYMMBI,
NPOM3BEACHNUS, YACTHOTO (PYHKIIHIA;

UCIIOJIB30BATh MNPOM3BOAHYIO JUIS HCCJIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHHS K TOCTPOCHHIO IPa(hUKOB;

UCTIOJIF30BATh MPOU3BOTHYIO JUISI HAXOXK/ICHHUS HAWIY4IIErO PEIICHHUS B MPHKIAJHBIX, B
TOM YHCJI€ COLMATBHO-9KOHOMUYECKHUX, 3a]a4ax;

OIIEpUPOBATH MOHATHSAMHU: MEPBOOOpa3Has W WHTErpall, HOHUMATh T'€OMETPUYECKUH |
(¢u3nUecKuil CMBICI HHTETpaa;

HAXOJHUTh MEePBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKIMHA, BBIYACIATH HHTETpAN 1O (opmyIie
Hrrorona—Jleiiouunma;

penaTe MpHUKIJIAJHBIC 3aJa4H, B TOM YUCIIE COLMAIBLHO-?PKOHOMHYECKOTO U (pU3NIecKoro
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanue paznena OcHOBHBIE BUIbI
pasit KosmmuectBo OcHoBHOE ,Z[ei[TCJ'IbHOCTiI 90P
(Tembl) Kypca 4acoB COJIepKaHue
o0yyaromumxcs
MHOKCCTEA 14 MHO0)€eCTBO, ONepaIuy HaJl Hcnoab30BaTh TEOPETUKO-MHOKECTBEHHBIN

palMOHAIBHBIX U
JIEHCTBUTEIILHBIX YHCE]I.
Pammmonansnbie
YpaBHEHUS U HEPABEHCTBA

MHOKecTBaMu. J{narpaMmebl
Olinepa—BenHa.
PannonansHble yucna.
OOBIKHOBEHHBIE U IECATUYHBIE
IpoOu, MPOLIEHTHI,
OEeCKOHEUYHbIE IEPUOANYECKUE
npobu. ApudmMeruyeckue
OTIEepALIMU C PAIMOHATILHBIMH
qHcIaMHy, TpeoOpazoBaHUs
YHCIIOBBIX BBIPKEHUI.
[Tpumenenue apobeit u
ToxnmecTBa U TOXKIECTBECHHBIE
npeoOpa3oBaHus. YpaBHEHUE,
KOpEHb YPaBHEHHUSI.
HepaBeHncTBo, pemienue
HepaBeHCTBa. Merog
HUHTEPBAJIOB.
Pemenue nensix u gpo6HO-
palMoHaIbHBIX YPAaBHEHUN U
HEPaBEHCTB MPOIEHTOB JIJIs
peleHus MPUKJIAIHBIX 3a71a4
W3 Pa3IMYHbIX OTpaciien
3HaHUH U pPeaJbHOM KU3HU.
JlelicTBUTENbHBIC YHCTIA.
Panmonanbueie u

arnmapar /i1 ONUCaHus X0/4a PeIICHUs
MAaTeMaTUYECKUX 33/1a4, a TAKXKE pEAIbHBIX
MPOIECCOB U SIBJICHUM, MPU PEILICHUH 3a]1a4 13
JIPYTHX Y4EOHBIX MMPEIMETOB.
OnepupoBaTh NOHATUSIMH: PAITUOHATILHOE
YHCIIO, ICHCTBUTEIBHOC YHCII0, OOBIKHOBCHHAS
JIpo0Bb, AeCATUYHAS APOOb, MPOICHTHI.
BoinoauaTs apupmMeTuuecKue oneparuu ¢
palMOHANIbHBIMUA U IEHCTBUTEIbHBIMU
YUCIaMu; TPUOJIMIKEHHBIE BRIUNCICHUS,
HCIIONIb3YS IPaBUJIa OKPYTIICHHUS.
Jenars NPUKUAKY M OLIEHKY pe3yJibTaTa
BBIYHCIICHUIA.
OnepupoBaTb NOHATHIMHU: TOXKJIECTBO,
YpaBHEHUE, HEPABEHCTBO;
LIEJIO€ ¥ PAllMOHAIIBHOE YPaBHEHUE,
HEPABEHCTBO.
BeinoHATH Npeodpa3oBaHus LEIbIX U
palMOHAIBHBIX BBIPAKEHUM.

Pemiatb OCHOBHBIC THIIBI LIETBIX
MPPALMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
IIpuMeHSATH palloHATBHBIC YPABHEHUS U

HEPABEHCTBA IS PELLICHUS
MaTeMaTHYeCKUX 3aJ1a4d U 3ajJ1a49 U3
pa3IMYHbIX 00JacTel HAYKU U pealbHON

https://www.yaklass.ru
/

https://uchi.ru/
https://resh.edu.ru/sub
ject/12/5/
https://fincult.info/teac
hing/metodicheskie-
materialy/
https://math-
ege.sdamgia.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/

HppalMoHAIbHBIC YHCIIA.
Apudmernaeckue
OTIepPALINH C
NeHCTBUTENbHBIMU
yuciamu. [IpubnmxEnnbie
BBIUHCIICHHUS], TPaBUIIa
OKpYTJICHUS, IPUKUIKA U
OLICHKA pe3yibTara
BBIYMCIICHHI.

KHU3HHU

@YHKIMU U TpadUKHU.
Crenens ¢ nensiM
HoKa3areieM

OyHKIHSI, CIIOCOOBI 3aJaHus
¢bynakuu. BzanMHo oOpaTHbie
¢bynkun. I'padux pyHKIHH.
O6nactpb onpeaeneHus u
MHO>KECTBO 3HAUECHUI
¢bynakuu. Hynmn Gyakmmn.
[IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1
HEYETHBIE (PYHKITHH.
CremneHs C 1HelbIM
nokaszareneMm. CTangapTHas
dhopma 3anucu
JEHCTBUTENHLHOTO YKCIIA.
Hcnonb3oBanue moaxoasien
(hopMbI 3anTCH
JEHCTBUTENLHBIX YNCET ISt
pelIeHUs MPaKTUIECKHX 3a71a4
Y TIPEACTABJICHUS JaHHBIX.
CrenenHast GyHKIHS C
HaTypaJbHBIM U IETBIM
nokaszaresnem. E€ cBolicTBa u

rpaduk

OnepupoBaTh NOHATHAMM: QYHKIINS,
crocoOsblI 3a7anus QyHKIUN, B3AUMHO
oOpaTHble PYHKIMH, 00JIaCTh ONIPEICICHUS U
MHOYECTBO 3HaUeHHUH (DYyHKIMH, TpauK
(byHKUIMY; YETHOCTh U HEUETHOCTD (DYHKIIUH,
HYJH (QYHKINH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BbinoHATL Npeodpa3oBaHus CTENEHEH C
LIEJIBIM TIOKA3aTEJIEM.

Ucnonb3oBath crannapTHy0 GOpMy 3amuch
JENCTBUTENBHOTO uncia. ®opMyJInpoBaTh U
WLIIOCTPUPOBATH rpapuuecku

CBOMCTBa cTeNeHHOH QyHKLIMU. BhipaxkaTh
(popmynaMu 3aBUCUMOCTH MEXTY
BEJIMYNHAMHU.

Hcnonb3oBath nugposBbie pecypesl Uis
OCTPOCHUS IPpaUKOB (PYHKIUHN U U3yUSHHS
UX CBOMCTB
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ege.sdamgia.ru/
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Apudmerndeckuit KOpeHb 18 ApumerHyecKuii KOpeHb ®opMyJIHPOBATE, 3aNUCHIBATE B https://www.yaklass.ru
N—oii CTEICHH. HaTypaJbHOU CTEIIEHH. CMMBOJINYECKOH hopMe U HILTIOCTPUPOBATE | /
UpparyoHanbHbie HeticTBus ¢ NpUMepPaMH CBOKCTBA KOPHS N-0H CTENEHH. _https: /luchi.ru/
ypaBHEHHS 1 HEPABCHCTBA apr(METHIECKMMHI KOPHAMU BeinosiHsATh n1peodpa3zoBaHus https://resh.edu.ru/sub
N—0# CTEICHHU. UPPALMOHAIBHBIX BBIPAXKCHUM. ject/12/5/
Pemenne MppaLMOHalbHBIX Pemarn OCHOBHBIE THIIbI HPPALMOHABHBIX https://fincult.info/teac
ypaBHEHHUI 1 HEPABEHCTB. YPaBHEHMI U HEPABEHCTB. hina/metodicheskie-
CFOI/ICTBa u rpaguk kopHsa N- | IIppMeHsATH /I8 peleHnst pasJIH4HbIX materialv/
OM CTENEHU 32124 UPPALMOHAILHBIE YPABHEHUS H
HEpaBEHCTBA. hitps:/ mat_h'
Crpoutsb, ynTaTh rpadux KopHs N-oit ege.sdamgia.ru/
CTEIECHH.
Hcnoab30BaTh HHGPOBLIE pecypehl s
NOCTPOEHUs rpaduKoB QYHKIUHI U U3ydEHUS
UX CBOMCTB
DopmyJIbl 22 Cunyc, KOCHHYC ¥ TaHT'€HC OmnepupoBaTh MOHATHAMHE: CHHYC, KOCHHYC U | https://www.yaklass.ru
TPUTOHOMETPHUHL. YKCJIOBOTO apryMEHTa. TaHI€HC ITPOU3BOJILHOTO YIJIa. /
TPHrOHOMETPHUUECKHE ApKCHHYC, aDKKOCUHYC U Hcnonr30BaTh 3anMch MPOM3BONILHOTO yIiIa | https://uchi.ru/
ypaBHEHHUs ApKTaHI'€HC YUCIIOBOIO 4yepe3 00paTHbIE TPUTOHOMETPHYECKHE https://resh.edu.ru/sub

apryMeHTa.
Tpuronomerpuueckas
OKpPYHOCTB, OIIPE/IECTICHHUE
TPUTOHOMETPUUECKUX
(GYHKIMHA 4UCIOBOTO
apryMeHTa.

OcHoBHbIE
TPUTOHOMETPHUUECKHE
¢dopmysl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUI.

Pemenne
TPUTOHOMETPUUECKHUX
YpaBHEHUI

byHKIUH.
BbInoHATH Npeodpa3oBaHus

TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemrarn OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKUX YPaBHEHUM

ject/12/5/
https://fincult.info/teac
hing/metodicheskie-

materialy/

https://math-
ege.sdamgia.ru/
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ITocnenoBaTenLHOCTH U
MIPOTPECCUU

IlocnenoBaTeabHOCTH,
CITOCOOBI 3aaHUS
MOCJIEJ0BATEIILHOCTEH.
MoHOTOHHBIE
IIOCJICI0BATEILHOCTH.
Apudmernueckas u
reOMEeTpHUYECKasi IPOTPECCUH.
Bbeckoneuno yObIBaroras
reOMEeTPHYECKast TPOrPECCHsl.
Cymma O0eckoHEeYHO
yOBbIBaIOLIEH reOMETPUUECKON
nporpeccuu. ®opmyna
CJIOKHBIX ITPOIICHTOB.
Hcnonws30Banue nmporpeccuu
JUTSL PEIICHUST PEaTbHBIX 3a71a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
MOCJICI0BATEIBHOCTD, apu(MeTHIEeCKas 1
reOMETPUYIECKas IIPOTPECCUH; OECKOHEYHO
yOBIBaroMas reOMETpUIECKas IPOTrPECCHs,
cyMMa 0E€CKOHEYHO yOBIBaIOLIeH
TE€OMETPHUYCCKOM MPOTrPECCHH.

3ajgaBaTh M0OCIICA0BATEILHOCTH Pa3IMYHBIMHU
croco0aMH.

IpumensiTh GopMyJIy CJI0KHBIX IPOIEHTOB
JJIsl pelieHusl 33]1a4 U3 PeaibHOM MPAKTUKH (C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA).
Hcnoan3oBaTh CBOMCTBA
[0CJIeIOBATEIBHOCTEH U MTPOrPECCHid

JUTSI pEIICHUS PealibHbIX 3314 MPUKJIaIHOIO
xapakTepa

https://www.yaklass.ru
/

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

ject/12/5/
https://fincult.info/teac
hing/metodicheskie-

materialy/

https://math-
ege.sdamagia.ru/

[ToBTOpenue, 06001IEHNE,

CHCTeMaTHU3alus 3HaHUN

OcHOBHBIE TIOHATHUS Kypca
anreOpbl M Haval
MaTeMaTudeckoro ananusa 10
Kjacca, 0000IIeHnE U
cUCTeMaTH3aInsI 3HaHUH

IIpuMeHATH OCHOBHBIE TOHTHS Kypca
anreOpbl U HAYall MAaTEMAaTUYECKOTO aHaTn3a
JUTSL peIlIeHus 3a/1a4 U3 peaabHOM KU3HU U
JPYTHX MIKOMBHBIX JUCIUTIINH

https://www.yaklass.ru
/

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

ject/12/5/
https://fincult.info/teac
hing/metodicheskie-

materialy/
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11 KIIACC

Hasganue pasnena

OCHOBHBIE BUIBI

KonnuecTtso OcHoBHOE
(TeMbl) Kypca 4ACOB coepKanue JEATETbHOCTH D0P
o0yyaromumxcs
CreneHb ¢ palOHaJIbHBIM 12 CreneHb ¢ palOHaJILHBIM ®opMyJIMPOBaTh, 3aIUCHIBATH B https://www.yaklass.ru
MOKa3aTeJIeM. nokaszaresnem. CBoiicTBa CHMBOJIMYeCKOH (hopme 1 WILUIIOCTPHUPOBATL | /
IToka3zarenbHas QyHKLIUS. CTETICHH. NpUMepaMH CBOMCTBA CTEIIEHH. _https: /luchi.ru/
[MokasaTelbHEIE IIpeoOpa3oBanue BoipaxkeHuid, | [IpuMeHATH CBOICTBA CTENEHU IS https://resh.edu.ru/sub
YPaBHCHHUS 1 HEPABCHCTBA COJEPIKALINX PAllUOHAIbHBIC peoOpa30BaHuUs BBIPAKCHUM. ject/12/5/
CTETICHH. PopMyJIMPOBaTh U WIIIOCTPHPOBATH htps://fincult.info/teac
[Toka3arenbHble ypaBHEHHUS U E)pa(lmqeclm CBOMCTBA ITOKA3aTEIbHOU hing/metodicheskie-
HEPaBEHCTBA. YHKLUH. "
ITokazarenbHas GyHKIUS, €€ PemiaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX %th—
CBOMCTBA U rpauK YPaBHEHUI U HEPABEHCTB. ege. S'd amaia.ru/
Hcnoab3oBaTh HHQPOBLIE pecypehl A
HOCTPOEHHsI rpaUKOB PyHKIMN U U3yUEHUS
UX CBOWCTB
Jlorapugmuueckas 12 Jlorapudm uncna. lecaruunsie | PopMy/1upoBaTh, 3alIMCHIBATH B https://www.vaklass.ru
(GyHKLHS. U HAaTypaJbHbIE JOrapU(PMBI. CHMBOJINYECKOI opMe U HILTIOCTPUPOBATL | /
Jlorapugpmuueckue [TpeoGpazoBanue BbIpaKEHUH, | MPHMEPAMH CBOICcTBa Jorapugma. https: /luchi.ru/

YpPaBHEHUS U HEPABEHCTBA

coJiepKaliux JorapupMal.
Jlorapudmuueckue ypaBHEHHs
Y HEpaBEHCTBA.
Jlorapudmuueckast GpyHKIMS,
e€ cBolicTBa U rpapuk

BbinosHATL 1peobpa3oBaHus BhIpaXKEeHUH,
coJiepKalIUX JIOrapu(Msl.
®opmyMpOBaTh

U WIIIOCTPUPOBATHL I'paUYeCKH CBONCTBA
norapupmMuuecKoil GyHKIIHH.

PemiaTh 0OCHOBHBIE TUIIBI JTOTAPHUPMHUUECKIX
YpaBHEHUH U HEPABEHCTB.

Hcnoans3oBathk nu(ppoBbIe pecypcehl it
MOCTPOEHUS rpauKoB PyHKINN U U3yUEHUS
UX CBOWCTB.

3HAKOMMTBCS € HCTOPHE Pa3BUTHS
MaTEMAaTUKHU

https://resh.edu.ru/sub
ject/12/5/
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TpuronomeTpuyeckue 9 Tpuronomerpudeckue OnepupoBaTh NOHSITHEM ITEPUOTUICCKAST https://www.yaklass.ru
GyHKIMH 1 UX TpaduKy. (hyHKIMM, UX CBOMCTBA U GyHKIHS. /
TpuronomeTpudeckue rpadukmy. CTpouthb, aHAJU3UPOBATH, CPABHNBATH ﬁttps: /luchi.ru/
HEPaBEHCTBA [Ipumepsr rpadyKi TPUTOHOMETPUUECKUX QYHKITHI. https://resh.edu.ru/sub
TPUTOHOMETPHYECKHUX @opMyJIMPOBATH U WLTIOCTPUPOBATH ject/12/5/
HEPaBEHCTB rpa(lmqf,cma CBOMCTBA TPUTOHOMETPHUECKHUX hitps://fincult.info/teac
%)ZI};I;L[TPII,HﬁpOCTeﬁmHe TPUTOHOMETPHYECKHE hing/metodicheskie-
HEPABCHCTBA. materlaly/
Hcnoab3oBaTh rpapuky 1Sl pEIICHUS m[w
TPUTOHOMETPUYCCKHX HEPABECHCTB. ege.sdamgia.ru/
Hcnonb3oBath HugpoBbie pecypebl Uis desmos.com
OCTPOCHUS rpapuKoB PYHKIMIA U U3ydICHUS
UX CBOWCTB
[TpousBogHast. 24 HenpepriBable GyHKITUH. OnepupoBaTh NOHATUSMM: HENPEPHIBHAS https://www.yaklass.ru
[Ipumenenne MeTo MHTEpPBAJIOB IS GyHKIUS; IPOU3BOAHAS (DYHKITHH. /
MIPOU3BOTHON pelIeHrs HEPABEHCTB. Hcnonb3oBaTh reOMETPUIECKHN U https: /luchi.ru/

[IpousBonHas pyHKIUY.
I'eomerpuueckuii u
(bU3UYECKU CMBICI
MIPOU3BOJHOM.

[Ipon3BOHBIE 3JIEMEHTAPHBIX
¢bynxkuit. [IpousBoanas
CYMMBI, IPOU3BEICHMUS,
YacTHOTO (DYHKIIHH.
[IpuMeHeHne MpoOn3BOIHOM K
uccleIoBaHuI0 (PyHKIUHI Ha
MOHOTOHHOCTB M 3KCTPEMYMBI.
Haxoxnenne HanOombIIero u
HauMEHBIIIETO 3HAUEHUS
(YHKIIMU Ha OTpE3KE.

(UBUYECKUN CMBICI TPOU3BOTHOM JIJIst
peLIeHus 3a1a4.

HaxoauTh nNponU3BOIHBIE AJIEMEHTAPHBIX
GyHKIUH, BBIYMCAATH TPOU3BOTHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DyHKIIUA.
Hcnonb3oBarh NPOU3BOAHYIO IS
uccienoBanus GyHKIIMA HA MOHOTOHHOCTD U
AKCTPEMYMBI, IPUMEHATH Pe3yabTaThl
HCCJIeIOBAHMS K TIOCTPOCHHIO TPa(UKOB.
IIpuMeHATH TPOU3BOIHYIO I HAXOXKICHUS
HAWJIy4YlIEro peueHus B MPUKIaAHbIX, B TOM
YHCJIe COIMUATbHO-D9KOHOMHYECKHUX, 3a/auax.
3HAKOMHUTLCSI ¢ HCTOPHEN Pa3BUTH
MaTeMaTHUYeCKOro aHaiams3a
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IIpuMeHeHne Npon3BOIHOM
JUI HAXOKICHUS HaWIy4IlIero
pelIeHns B IPUKIaIHbIX
3ajavax, AJs OnpeeneHHs
CKOpOCTH IIpoLecca,
3aJJaHHOTO (POpMyYJIOi nin
rpaduKoM

Wurerpan u ero 9 [TepBoobpasnas. Tabnuna OnepupoBaTh NOHATUIMH: TIEPBOOOpaA3HAs, https://www.yaklass.ru
pUMEHEHUS [IEepBOOOPA3HBIX. WHTErpall. /
Wurerpan, reomerpuueckuii 1 | Haxoauth nepBooOpa3Hbie 2IeMEHTapHBIX httgs: /luchi.ru/
(bu3HUeCKUN CMBICTT (GyHKIMIA; BBIYUCAATH UHTETpaI 0 opmy.ie https://resh.edu.ru/sub
uHTerpana. Beruucnenue Herorona—JIeliOnuna. ) ject/12/5/
UHTErpana mno gopmyJse 3HAKOMMTBCS € HCTOPHE pPa3BUTHS httos:/fincult.info/teac
Hrrorona—Jleitbuuia MaTeMaTUYeCKOro aHajuu3a hing/metodicheskie-
materialy/
https://math-
ege.sdamagia.ru/
CucreMbl ypaBHEHUN 12 CucreMbl TUHEHHBIX OnepupoBaTh NOHATHAMH: CHCTEMA

ypaBHeHUH. Pemenue
MPUKJIAHBIX 3a/1a4 C
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUM.

CucreMsl 1 COBOKYITHOCTH
LETBIX, PALIMOHAJIBHBIX,
HUPPALMOHAIIBHBIX,
ITOKA3aTEIbHBIX,
Jorapu(pMHUUECKUX ypaBHEHUN
Y HEPABEHCTB.
Hcnonb3oBanue rpaduxos
GyHKIUN 17151 pereHust
YPAaBHEHUU U CUCTEM.

JIMHEUHBIX YPaBHEHUN U €€ pELICHHUE.
Hcnoab3oBaTh CUCTEMY JIMHEWHBIX
YPaBHEHHUH Ul PEIICHUS IPAKTUUECKUX 3a/1a4.
HaxoauTth pemeHusi NpoCTENIINX CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

Hcnoab3oBath rpaduku GyHKIUN 115
pELIeHUs] YpaBHEHMI.

MoaeanpoBaTh pealbHbIe CUTyallUU Ha S3BIKE
anredpbl, COCTABIATH BIPAXKEHUS, YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4H,
HCCJIEI0BATH MOCTPOCHHbIE MOEJIH C
HCIIOJIb30BaHUEM allnapaTa ajareopsl
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IIpuMeHeHne ypaBHEHUH,
CHUCTEM U HEPABEHCTB K
PELICHNI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 pa3Iu4HbIX
o0JacTeil HayKH U peabHOM
KU3HU

HarypanbHble u 1enbie 6 Harypanbablie u nensie yrcia B | OnepupoBaTh NOHATUSIMU: HATYypaTbHOE https://www.yaklass.ru
quciia 3a/1auax M3 pealbHOM KU3HH. YHCJIO, LIEJIOE YHUCIIO. /
IIpu3HaKK NETUMOCTH LENbIX Hcnoub30BaTh MPU3HAKK JEITMMOCTH LIEBIX https://uchi.ru/
qucen YHCEeJI, Pa3I0KCHHUE YMCia Ha MPOCThIC https://resh.edu.ru/sub
MHOYXHATEIIN UL PEIICHN 3a0a4 ject/12/5/
https://fincult.info/teac
hing/metodicheskie-
materialy/
https://math-
ege.sdamgia.ru/
[ToBTOpeHnue, 060061IeHNE, 18 OcHoBHbIE OHATHUS Kypca Pemiath npukiiajHbie 321240 U3 PasiuyHbIX | https://www.yaklass.ru
cucTeMaTru3anys 3HaHUI anreOpel ¥ Ha4aj o0racTell HayKu M peanbHOM KU3HHU C /
MaTeMaTHUECKOr0 aHAIN3a, MOMOII[BI0 OCHOBHBIX TOHATUN Kypca anre0pbl https://uchi.ru/
00001IIeHNEe ¥ CUCTEMATH3AIAA | M HAYaJI MATEMATUUECKOTO aHaJIn3a. https://resh.edu.ru/sub
3HAHUN BB;:I?/EJP;:;; I\;)HTI/IMaJ'IBHBIe CII0COOBI ject/12/5/
‘ https://fincult.info/teac
Hcnonb3oBaTh 1Jis1 pelieHusi 3a/1a4 hing/metodicheskie-
ypaBHeHI/ISI, HepaBeHCTBa U CUCTEMBI -
o y 9 materialy/
ypaBHEHU, CBOMCTBA (PyHKINN U TpadUKOB httos://math
ps://math-
ege.sdamgia.ru/
OBILIEE KOJIMYECTBO 102
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®OEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

MHNOACHUTEJBHASA 3AIINCKA

BaxxHocTh y4eOHOro Kypca T€OMETPUM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJOBJIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX |
IPEeIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T€OMETPUM B HANPaBICHUH JMYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIIMOHAIBHON MaTeMaTH4YECKOM
TPaMOTHOCTH, U3YUYECHHUS APYTUX YUEOHBIX AUCUUILINH. Pa3Butre y oOyyarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIfii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKEeHUS
MaTeMaTU4YeCKON HAyKOM SIBJICHUH U MPOIIECCOB PEAIbHOTO MUPa, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMATHYECKOTO MOJICTIMPOBaHUS B HAYYHOM MTO3HAHUU U
B IpakTUKE CrnocoOCTByeT (HOPMUPOBAHMIO HAYYHOTO  MHUPOBO33PEHUS
oOydJaronmxcs, a Tak)Ke KauyeCTB MBIIUICHUs, HEOOXOAUMBIX Ui aJanTaliy B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTcss OOHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CpPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOEClneYyMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MPU H3YYEHUH OOYYarOIIMMHUCH
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKU JTOTHUECKUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITEeIbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COolMaabHOrO ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCIELIHOTO IO3HAaHUS M AKTUBHOI'O
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00BEANHSIET pa3HbIE BUABI y9eOHOU U TPYAOBOH NEATEIBHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX Ka4yeCcTB, MOATOMY aKTyajbHa 3ajada
dbopMupoBaHus |y OOyYarOMIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHUS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUSI — CYyIIECTBEHHOTO KOMIIOHEHTAa B
MOJITOTOBKE K MPAKTUYECKON AESITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

Llens ocBoeHus mporpammel yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHus — 001eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 o0ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM W  JICUCTBHM, CHEU(PUIHBIX
re€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO  TMPOAODKEHHS  00pa3oBaHUs 10
CHELMATBHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IproputeTHBIMM 3a7auaMu OCBOEHHUs ydeOHoro kypca «l'eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kiaccax sBisitoTcs:

(dbopMHpoOBaHUE MPEACTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpPbI
Y OCO3HAHHE €€ B3aMMOCBS3U C OKPYKaIOIIUM MUPOM;



(opMupOBaHUE NPEICTABIECHNS O MHOTOIPAaHHUKAX U TEJIaX BPALICHUS KaK O
BAKHEUIIMX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIE SIBJICHUS OKPY’KAIOIIET0 MHUPA;

(dopMupoBaHrE yMEHHSI paclio3HaBaTh Ha YePTEKax, MOJCIAX U B PEabHOM
MUpPE MHOTOTPAHHUKH U T€Ja BPAILCHHUS;

OBJIAJICHHE METOJAMM PEIICHHs 33Ja4 Ha MOCTPOCHHS Ha W300pAKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

(opMupoBaHHE yMEHMsS ONEPUPOBATb OCHOBHBIMU  IIOHATUSMU O
MHOTOI'PAaHHMKAX M TeJaxX BPALIECHUS U UX OCHOBHBIMU CBOMCTBAMU;

OBJIAJICHUE AJITOPUTMAaMH PELLIEHUSI OCHOBHBIX THUIIOB 337a4, (popMHpOBaHHE
YMEHUS MPOBOJUTH HECIIOKHBIE JOKA3aTEIbHBIE PACCYXICHHUS B XOJE PELICHUS
CTEPEOMETPUUECKUX 3a4a4 U 33/1a4 C IPAKTUYECKUM COJIEPKaHUEM;

pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIHOCOOHOCTEN O0yuarommxcs,
NO3HABATEJIbHON  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIILJICHUS;

(dopmupoBaHre (PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOW I'€OMETPHUU:
YMEHUE pAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX  IPEIMETOB, MPOSBICHUSA 3aBUCUMOCTE M  3aKOHOMEPHOCTEM,
(GopMyIUpPOBaTh UX Ha S3bIKE T€OMETPUHM M CO3/1aBaTh F'€OMETPUUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHN ammapaTr Uil peLIeHHs IPaKTUKO-
OPUEHTHUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh M  OLICHUBATh IIOJYYEHHBIE
pe3yIbTaThI.

OTIUYUTENBHOM OCOOEHHOCTBIO MPOTrpaMMbl 110 TEOMETPUM  SIBISETCS
BKJIFOYEHHE B KypC CTEPEOMETPUU B HAdajle €ro M3y4eHHus 3a7ad, pelIacMbIX Ha
YpOBHE WHTYUTHBHOI'O IO3HAHUS, U OMNPEICIEHHBIM O0pa3oM OpraHHW30BaHHAs
paboTa Hag HUMH, 4YTO CIOCOOCTBYIOT Pa3BUTHIO  JIOTUYECKOTO U
MPOCTPAHCTBEHHOI'O  MBIIIJIEHUSI, CTUMYJUPYET MPOTEKAHHE HWHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JTaJbHEHIIIEMY U3YUEHHUIO MPEIMETA.

[IpeanouTenue oTAAETCS HATIIAIHO-KOHCTPYKTUBHOMY METO1Y OOyYEHHUS], TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
oOydJaronmxcs B Kypce CTEepeOMETPUM MPOBOAUTCSA 3a CUET pelleHUs 3aady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsHOCTh, @ ONIEPUPOBAHUE 00PAa30M — B YCIOBUSX OTBJICUEHUS OT HATJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMU COJEpPKATEIbHBIMH JIMHUSMU Y4eOHOro Kypca «l'eomeTpus» B
10-11 xmaccax sBusitorcs: «MHuororpanHuku», «lIpsiMpie W TUIOCKOCTH B
npocTpaHcTBe», «Tena Bpamienus», « BeKTopsl 1 KOOPAUHATHI B MIPOCTPAHCTBEY.
dopMUpOBaHUE JIOTUYECKUX YMEHUU  pPacCHpelnessieTcss HE  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U 110 rojiaM 00y4eHHUs Ha YPOBHE CPEIHETO 00IIEero
oOpa3zoBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM DPE3yJIbTaTaM
OCBOCHHMSI MPOTpaMMbl IO TE€OMETPHUM, PACHPENEIEHHBIM IO rojaaM OOydeHUs,



CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHUE T'E€OMETPUUCCKIMHU
MOHATUSMU W HABBIKAMH OCYIIECTBIISUIOCH MTOCIIEIOBATEIBLHO U IMOCTYMATENBHO, C
COOJTIO/IEHNEM TIPHUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIINCH B
OOIIyI0 CHCTEMY T'€OMETPUYCCKUX MPECTABICHUN OOYYArOMIMXCS, PACIINPSS U
yrIyosss e€, o0pasys MpoYHbIe MHOYKECTBCHHBIC CBSI3H.

OO6miee 4uciIO 9acoB, PEKOMEHIOBAHHBIX I M3Y4YEHUS y4eOHOTO Kypca
«I"'eometpus» — 102 yaca: B 10 xknacce — 68 yacos (2 yaca B Hezento), B 11 kiacce —
34 yaca (1 gac B HefIeIIO).

COJEPKXAHUE OBYYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS ~ CcTepeoMeTpud. Touka, mpsmas, IUIOCKOCTH,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOEe pacnosiokeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajulelibHble W CKpemmBarommecs npsamele. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MapAJUICIABHBIE TMpPSAMBIE B  IIPOCTPAHCTBE,
MapaJuIeNIbBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh NMPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH, YIOJI MEXAY MPsIMBIMU B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapajlIesIbHBIE IITIOCKOCTH, CBOMCTBA ITapajuIeIIbHBIX
wiockocTel. IIpocrelinme npocTpaHCTBEHHBIE (GUTYPHI HA MJIOCKOCTH: TETPasap,
KyO, mapajuiesenunes1, HOCTPOCHNUE CEUEHU .

IleprieHIUKYIAPHOCTD IPSIMOM U INIOCKOCTH: IIEPIICHAUKYJISIPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJISIPHOW IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEXAY MPSMOM H
IJIOCKOCTBIO, JABYIPaHHBIA  Yroj, JIMHEWHBIM Yroja JBYTPAHHOTO  yTJIA.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, TPOEKIUS (PUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTb
IJIOCKOCTEN: TNPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHoOrorpaHHuKH

IToHATHE MHOTOIPaHHUKA, OCHOBHBIE JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npusMa, TpaHU U OCHOBaHUS MPU3MBbI, MpsiMas U HAKJIOHHAs MPU3MBbL, OOKOBas U
ITOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHME MUPAMUJIbI, OOKOBAsi M TOJIHAS OBEPXHOCTh MUPAMU/IbI, TPABUIIbHAS U
yCceuéHHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamuiabl. [IpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE NPABUIBHOIO MHOTOIDAHHMKA, MPAaBUJIbHAA NpPU3MA U
IpaBWIbHAs IHMPaMHIA, TPAaBUIbHAS TPEYroJibHAs NHpaMHUa W NPABUIIBbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.



CuMMeTpuss B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPAMOM,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.

Brruucnenne »SIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AWArOHANH, YTJIBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM NUpaMUJIbI, TEOpEMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[Tomo6neie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC
Tesia Bpalenus

wimHaapryeckas ITOBEPXHOCTB, oOpasyroiue HUJIMHIPUYIECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias MU OCh, IUIONMIAJb OOKOBOM M TMOJHOM
MTOBEPXHOCTH.

KoHnueckass moBepxHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpIIMHA, 00pa3yromias
1 OCh, TUIOIAIb OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yronue
U BBICOTA, OCHOBAHHUS U OOKOBasi NOBEPXHOCTb.

Cdepa u map: LeHTp, paguyc, AUAMETp, IUIOIIAAb MOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxenue cepsl U IIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe,
101 bL ChEpH.

N306paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOuHaniuu Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WM TEJO
BpalleHUs.

[Tonstue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 006 00bEMeE
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TogoOHbie Tenma B mpocTpaHcTBE. COOTHOLIEHHS MEXAY IUIOIIASIMHU
MOBEPXHOCTEHN, 00bEMaMU NTOT0OHBIX TEJL.

Ceuenunst umiaMHIapa (MapamieIbHO M NEPIEHIUKYJSIPHO OCH), CEUEHMS
KOHYyca (IapajieibHOe OCHOBAHUIO U ITPOXO/ISIIEee Uepe3 BEPIINHY ), CEUEHUS 11apa.
BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IIOCKOCTH U B IpocTpaHCTBE. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopamu. IlpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJIMHATax. YTroi Mexay BekTopamu. CKalsipHOE MNpPOU3BEIECHUE BEKTOPOB.
Bbluncienre yrioB Mexay NpsMbIMU U IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/1 TP PEIICHUH TEOMETPUUYECKUX 3a]1aY.



IMPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiacce 00yyaronuiics Moy4uT Cleayromue mpeIMeTHbIe
pPE3yJIbTATHI:

ONEepUPOBATh NOHATUAMU: TOUKA, MPSAMAasl, IJIOCKOCTH;

MPUMEHATh AKCUOMBI CTEPEOMETPUU M CIEJICTBHS M3 HUX MPU PEIICHHUU
reOMETPUYECKHX 3a/a4;

ONEepUPOBATh NOHATUAMU: MAPAILIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX
U TIOCKOCTEM;

KJacCU(QUIMPOBATh B3aWMHOE PACIOJIOKEHUE MPSIMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE;

OIEpUpOBaTh TMOHATHIAMH: JBYTPAHHBIA YTOJ, TPaHU JBYTPAHHOIO YIUIA,
pedpo IBYIpaHHOrO YIJa, JUHEWHBIA Yrojl ABYTPaHHOIO yrIja, rpajycHas Mepa
JBYT'PAHHOTI'O yTJIa;

ONEepUpPOBaTh TMOHATUSMHU: MHOTOIPAHHUK, BBINYKIBIA M HEBBITYKJIBINA
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBIII MHOTOTPAHHUK;

pacno3HaBaThb OCHOBHBIE BHUIbl MHOIOTPAaHHUKOB (NMpamMujaa, MpU3Ma,
MPSIMOYTOJIBHBIN NapaJijiesienune, Kyo);

KJIaCCU(PUIIMPOBATh ~ MHOTOIPAHHUKH,  BbIOMpas  OCHOBaHUS  JJIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, IPAaBHIIbHbBIE
MHOTOTPAHHHKH, NPSIMbIE€ U HAKJIOHHBIEC IPU3MBbI, TAPAIIJICIICTIUIIE]Ib]);

ONEpUpPOBATh NOHATUAMU: CEKyLIasi INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSICHATH IPUHIUIIBI TOCTPOCHUS CEYEHU, UCTIOb3YsI METOJ CIIE/I0B;

CTPOUTh CEYEHHS MHOTOI'PAaHHHUKOB METOJOM  CII€JIOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpPXY, COOKY, CHU3Y;

pelaTh 3aJa4y Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJIMUMH M0 00pa3iaM Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 Ha BBIYUCIECHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIMMUCS MPSMBIMU;

pemaTh 3a7a4l Ha HaXOKJIECHUE T€OMETPUUECKUX BEJIMUMH MO0 00pa3naM uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEIICHUH
CTaHJAAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYKMCICHHE YIJIOB  MEXIy
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NpPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U TUIOIIAU MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYJI, BEIYUCIATH COOTHOIICHHS MEXTy TUIOIIA MU
MTOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX MHOTOIPAaHHUKOB,;

ONEpUpOBaTh MOHATHUSAMU: CHMMETPUS B NPOCTPAHCTBE, UEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, IEHTP, OCh U TUIOCKOCTh CUMMETPUU (QUTYPHI;

U3BJIEKaTh, MPEOOpPa30BBIBATh M HMHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPEeJACTaBICHHYIO Ha YepTexax U
PUCYHKaX;



IPUMEHSTh TeoOMEeTpuYecKrue (aKThl IJsl PEIICHUS CTEPEOMETPHUECKUX
3a]a4, MPEANoIaraolux HECKOJIBKO 1IaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJjaHbl B IBHOH (opMe;

OPUMEHSTh TMPOCTEHIKME MPOrpaMMHBIE CpPEICTBA W BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

NPUBOIUTH TPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEM B MpUPOJE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE;

IPUMEHSTh TOJIy4YeHHbIC 3HAHMS Ha TPAKTUKE: aHAJIM3HPOBATH pEalIbHBIC
CUTyallud M TIPUMEHATb H3Y4YCHHbIE IOHATHS B TPOLIECCE MOUCKA pEIICHUs
MaTeMaTU4eCKd CQHOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATH pPEaTbHbIC
CHUTyallud Ha S3bIKE€ TEOMETPUHU, MCCIENOBaTh IOCTPOCHHBIE MOJENU C
UCTIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUI U TeopeM, anmapaTa ajareopsl, pemarb
NPaKTUYECKHE 3aJ1auu, CBSI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX BEIUYHH.

K koHniy o0y4yenus B 11 kiacce o0yyaromuics HayqYuTCs:

OTIEPUPOBATh TMOHATUSAMU: IIMIIMHAPUYECKAsT TOBEPXHOCTh, 0Opasyiolne
WIMHIPUYECKON TOBEPXHOCTH, IIWIMHP, KOHMYECKask IOBEPXHOCTh, 00pa3yromine
KOHUYECKOW TOBEPXHOCTH, KOHYC, cpepruieckasi TOBEPXHOCTH;

pacmo3HaBaTh Teja BpalieHus (IWIMHIP, KOHYC, chepa U map);

OOBSICHATH CIIOCOOBI TMOTYYCHHS TEJ BPAICHHS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MITOCKOCTH;

OIIEpUPOBATH MOHATUSMU: ILIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA, IIapOBOM CIIOM, OCHOBAaHME IIAPOBOTO CJIOSs, BHICOTA LIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIUUCIIATH OOBEMBI U  IUIONIAJAM TOBEPXHOCTEH TeN  BpalllCHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HopMyT;

OTIEpUPOBATH MOHITHSIMHI: MHOTOTPAHHHK, BIUCAHHBIN B Cepy U OMMCAHHBIHI
okoJ10 cepsl, chepa, BnucaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPaIllCHHUS;

BBIYUCTISATH COOTHOIICHUS MEXIY IJIOMAASIMH MOBEPXHOCTEH M 00BEMaMu
IMOT0O0OHBIX TEN;

n300paxaTh u3ydaemble (QUTYpPHl OT PYKH UM C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJHSATH (BBIHOCHBIE) TNIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuzI cBepxy, COOKYy, CHU3Y, CTPOUThH CEUEHHUs TEJ BPAIICHHUS;

U3BJIEKaTh, HMHTEPOPETUPOBATh U MpeoOpa3oBbIBaTh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

OTIEpUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTh JICHCTBUSL CJIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M
YMHOKEHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaaf0T;

PUMEHSATH MIPABHUIIO MapalIeIeTUIea;

OTIEpUPOBATH IOHATUSAMU: JEKAPTOBHI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJN MEXKIY
BEKTOPaMH, CKaJIIPHOE MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI;



HaXOJIUTh CYMMY BEKTOPOB U ITPOU3BEJICHNE BEKTOpA HA YUCIIO, YOI MEKIY
BEKTOpPAMH, CKaJSIPHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOP MO JBYM
HEKOJJTMHEApHBIM BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOPIAMHAT;

NPUMEHSTh TeOMETpHUecKne (aKThl ANl PELICHUS CTEPEOMETPHUUECKHUX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs], €ClIM YCIOBUS MPUMEHEHUS
3aJ]aHbl B IBHOH (opme;

pemaTh MpocTeiIne TeOMEeTPHUECKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOTO METO/1a;

pemiaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHMYECKHUX OTHOLICHUN W
HAXOKJCHHE T€OMETPUUECKUX BEJIWYHH 110 00pa3liaM WM ajJropuTMam, MPUMEHss
W3BECTHBIC METOJIbI IIPH PEIICHUN CTAHJAPTHBIX MaTEMaTUYECKUX 3a7ay;

OPUMEHSTh TMPOCTEHIIME TPOrpaMMHBIE CPEICTBA M DJICKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

MPUBOIUTH TPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MpUPOJE U
KU3HHU, paclio3HaBATh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE;

NPUMEHSTHh TOJyYeHHBbIC 3HAHUS HA TPAKTHKE: aHAJM3UPOBATH pEabHbBIC
CUTyalldd W TPUMEHATh H3yUYCHHBIC TOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireopsl, pelaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanue pasgena OCHOBHBIE BUIBI
p KommuectBo OcHoBHOE eSITEBHOCTH 50P
(Tembr) Kypca 9acoB cozlepKaHue
oOyyJaronmxcs
BBCI[CHI/IG B 10 OCHOBHBIE TTOHATHSA CTCPCOMCTPUU: AKTyaJ]I/I3I/Ip0BaTb (baKTBI U MCTOJbI httDSZ//WWW.Vak|aSS.
CTEPEOMETPHIO TOYKa, IpsiMasi, TIOCKOCTb, IJIJAaHUMETPHUH, PEIICBAHTHBIE TEME. ru/

npocrpancTso. [IpaBuna
M300pakeHNs Ha PUCYHKAX:
M300paKeHUS IIOCKOCTEH,
napajuIeNIbHBIX MPSMbIX
(0Tpe3koB), cepeIMHbI OTpE3Ka.
[TonsTHS: IEepeceKaromuecs
TUTOCKOCTH, TTEPECEKAIOIIHECs
psiMasi ¥ TIOCKOCTb.

3HaKOMCTBO C MHOI'OI'paHHUKaMH,
M300pakeHUe MHOTOTPAaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKITMOHHBIX
yepTexxax. HauanbHble cBeieHUs O
KyOe U mupaMue, uX pa3BEPTKU U
Mozenu. CeueHust
MHOTOTPaHHHUKOB.

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX

Ionyuars npeacTaBieHHs O
MIPOCTPAHCTBEHHBIX (UTypax, pa3Ouparb
MIPOCTEUIINE MTPaBUIIA U300PAKEHUS ITUX
uryp.

H300paxaTh npsAMyIO U TUIOCKOCTb Ha PUCYHKE.
Pacno3HaBaTh MHOTOIpaHHUKU, TUPAMUTY,
KyO, Ha3bIBaTh UX JJICMCHTHI.

JlenaTthb pucyHOK KyOa, mupaMubl, HAXOAUTh
OIIMOKY B HEBEPHBIX U300PAKEHUSX.
3HAKOMMTBCS C CEUYCHUSIMU, C METOJIOM CJIE/IOB;
MCIIOJIB30BATh ISl TOCTPOCHUS CEUCHHSI METO/T
CJI€/I0B, KPAaTKO 3alUChIBaTh IIaru MOCTPOEHUS
CEYEHHS.

Pacno3naBarthb BuJ ceueHUs

Y OTHOILIEHUH, B KOTOPBIX CEUCHUE JEIUT pedpa
Ky0a, HaXOJUTh IUIOMIA b CEUYSHHUSI.
Hcnoan3oBath m01001e MpU PEIICHUH 3a7a4 HA
IMOCTPOEHUE CEUYEHU.

3HAKOMHUTBCS ¢ AaKCHOMATUYECKUM
MIOCTPOEHUEM CTEPEOMETPUHU, C AKCHOMaMHU
CTEPEOMETPHUU U CIECACTBUSIMU U3 HUX.
NnmocTpupoBaTh akCHOMBI pUCYHKAMH U
IpUMEpPaMH U3 OKPY>KArOIIeH 00CTaHOBKH
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[IpsiMble ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamnensHOCTD
IPSIMBIX U IIJIOCKOCTEN

12

B3anMHoe pacronokeHue npsMbIx
B IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napasuJiesibHble U
CKPEILMBAIOIINECS IIPSIMBIE.
[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napasJiesibHble IpsSMBbIE B
IIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSAMBIX; APATIIEIBHOCTD
IIPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMU CTOPOHAMU;
YIoJI MEXAY IPSIMBIMU B
IIPOCTPAHCTBE.
[TapamienbHOCTB IIOCKOCTEN:
napasJiesIbHble IUIOCKOCTH;
CBOMCTBA MapaJUICIbHbIX
IIJIOCKOCTEM.

IIpocreiimme
IIPOCTPAHCTBEHHBIE (QUTYPHI HA
TIJIOCKOCTH: TETPAdIP, KyO,
napajulesIenuIen; OCTPOCHHE
CEYCHMI

AKTYyaIu3upoBaTh (AaKThl U METOABI
IJIJAHUMETPHUH, PEIICBAHTHBIE TEME, IPOBOAUTH
AQHAJIOTUH.

ITepeuyncasiTb BO3MOYXKHBIE CIIOCOOBI
PacIoJI0KEHUs IBYX NPSAMBIX B IIPOCTPAHCTBE,
WJUIFOCTPUPOBATH UX HA IPUMEPAX.

JaBaTh onpeneneHne CKPEIUBAIOIIUXCS
IpSAMBIX, GOPMYIHPOBATH MPU3HAK
CKPEILHBAIOIINXCS NPAMBIX U IPUMEHATD €r0
IIPU PELICHUH

3aj1ad.

Pacno3HaBath npu3My, Ha3bIBaTh €€ JIEMEHTBHI.
Crpouts ceueHus Npu3Mbl Ha TOTOBBIX
YepTekKax.

IlepeunciasiTh BO3MOXKHBIE CIIOCOOBI B3aUMHOTO
pacCION0KEHUS NPSIMOM U TIJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEATbHOMN KU3HU.

JlaBaTh onpeneneHne MapajieIbHOCTH NPSIMOM
Y IJIOCKOCTH.

®opmyIMpPOBaTh NPU3HAK [1APAJUIEIBHOCTU
IIPSAIMOM M TUIOCKOCTH, YTBEPKICHUE O MPSIMOU
[EPECEUCHUS IBYX IIIIOCKOCTEH, MPOXOAAIINX
yepes3 napajyiebHbIe MPSMBIE.

PemaTp npakTudeckue 3a1ayu Ha IIOCTPOCHUE
CE€YEHU MHOTOI'PaHHHKA.

OO0BSICHATD Clly4ay B3aUMHOTO PACIOIO0XKEHUS
IUIOCKOCTEM.

JaBaTh onpeaejieHue apauieIbHbIX
IIJIOCKOCTEN; MPUBOJINUTH IPUMEPBI

U3 peajbHOM JKU3HU U OKPYXKaroLen
00CTaHOBKH, WIITIOCTPUPYIOIINE
[apaJUIEIbHOCTD IUNIOCKOCTEH.
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Hcnonb30BaTh NPU3HAK NapAJJICIIBHOCTH IBYX
IIJIOCKOCTEM, CBOMCTBA MApaJUICIIbHBIX
IUIOCKOCTEH NPHU PELICHUH 3a1a4 Ha
IIOCTPOEHHUE.

OO0BsICHATD, UTO HA3BIBACTCS NAPAIUICIBLHBIM
IIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS
IPOEKTHPOBAHUE (PUTYp HA INIOCKOCTb.
N300paxkarh B napauieabHONU IPOEKLINUN
pas3JInYHbIE FEOMETPUYECKUE (PUTYPBI.
MopenupoBaTth peajibHble CUTYalluU Ha SI3bIKE
TE€OMETPHH, UCCIIEOBATH TIOCTPOCHHBIE MOJEIIN
C UCIOJIB30BAHUEM I'€OMETPUYECKHUX ITOHATUM.
Hcnonb3oBaTh Ipu pelIcHUH 3a/1a4 Ha
MOCTPOEHUE CEUCHUI NTOHATHE
[apaJuIeIbHOCTH, IPU3HAKU U CBOKCTBA
NapaAJUIEIbHBIX IPSIMbIX HA INIOCKOCTH

[IepnieHIUKyIAPHOCTH
IPSIMBIX U IIJIOCKOCTEN

12

[leprieHAMKYIAPHOCTD MPSAMOU U
IIJIOCKOCTH: TIEPIICHIUKYJIIPHBIE
MpsIMBbIE B IPOCTPAHCTBE, IPSIMBbIE
MapajuieIbHbIE U
MEPIEHIUKYIISPHBIE K INIOCKOCTH,
MIPU3HAK NEPIEHANKYIIIPHOCTH
IIPSAMOM U INIOCKOCTHU, TEOPEMA O
MPSIMOM NEPIEHAUKYIIIPHON
IIJIOCKOCTH

[IepneHquKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 MIIOCKOCTH

AKTYyaIu3upoBaTh (aKTbl U METOAbI
IJIJAHUMETPHUH, PEIIEBAHTHBIE TEME, IPOBOAUTH
AQHAJIOTHUH.

OO0BSICHATB, KaKON YroJl Ha3bIBaeTCs YoM
MEXY MEPECEKAIIIUMUCS IIPSIMBIMH,
CKPELIMBAIOIMIMMHUCS IPSIMBIMU B IIPOCTPAHCTBE.
JaBaThb onpeaejeHue NepreHIUKYIIPHBIX
MPSAMBIX U MPSIMOM, EPIICHIUKYJIIPHOM K
IIJIOCKOCTH.

HaxoauTh yrisl MeXay CKpeIMBAOIIMMUCS
NpsSIMBIMU B KyOe U UpaMu/e.

IIpuBoaAMTHL MPUMeEPBI U3 PEATILHOMN )KU3HU U
OKpYy>Karoliel 00CTaHOBKH, HIUTIOCTPUPYIOLIHE
MEePHEHIUKYISIPHOCTD MPSIMBIX B IPOCTPAHCTBE
U NEPIEHAUKYIISIPHOCTD IIPSMOM K IIJIOCKOCTH.
®opmyIMpPOBATh ITPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMOM M INIOCKOCTH,
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MIPUMEHSTH €r0 Ha MPAKTHUKE: 0ObICHATD
HEepIEHINKYIAPHOCTH pedpa Kyda u

JIMaroHalli €ro rpaHu, KOTopas ero

HE COJICP)KUT, HAXOAUTH JJTMHY IUArOHau Kyoa.
BrrauciisTe BBICOTY PaBUIIBHOM TPEYTOJIbHON U
IIPaBUJILHOM YETBIPEXYTOJIBHON MUPAMUJL 11O
JIuTHAM peEdep.

PemaTh 337241 Ha BHIYUCIICHUS, CBS3aHHBIC C
MEePHEHAUKYISIPHOCTBIO MPSIMOU U IIJIOCKOCTH, C
MCII0JIb30BAaHUEM TPU PEIICHUU
IUIAHUMETPUYECKHUX (PaKTOB M METO/IOB.
OO0BbSACHATB, YTO HA3BIBAIOT NEPIEHANKYIISIPOM
Y HAaKJIOHHOM M3 TOYKH K IUIOCKOCTH; MPOEKLUEN
HAKJIOHHOM Ha II0CKOCTh. OOBICHATH, YTO
Ha3bIBAECTCS pACCTOSSHUEM: OT TOUKH /10
IJIOCKOCTH; MEKY MapajlieIbHbIMU
IJIOCKOCTSIMU; MEXKYy NMPSMOM U apaJljIeIbHOU
€l III0OCKOCThI0; MEKY CKPEIINBAIOIIUMHUCS
MPSMBIMHU.

HaxoauTth 5T pacCTOSIHUS B IPOCTHIX CIIydasiX
B KyOe, mupamuie, mpusMe.

MoaenupoBaTh peajibHbIE CUTyalluy HA

S3bIKE TEOMETPHUH, UCCIIEI0BATh

IIOCTPOEHHBIE MOJEIU C UCIIOJIb30BaHUEM
r€OMETPUUYECKUX

TTOHSTHH.

Hcnoab3oBaTh NpH pelieHUH 3aa4 Ha
nocTpoeHue ceueHuit treopemy Iudaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB

VYTabl MEXIY TpSMBIMU
U TUIOCKOCTSIMHU

10

VYTIIBI B IPOCTPAHCTBE: YIOJl MEXAY
MIPSIMOM U TUIOCKOCTBIO;
JBYT'PaHHBIN yTOJI, TUHEHHBIN YToJl
JBYI'PAHHOI'O yIJIa.

AKTyaJIu3upoBaTh (PaKThl U METObI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME, IPOBOAUTH
AQHAJIOTHH.
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[TepieHAMKYIAPHOCTH
IIJIOCKOCTEM: IIPU3HAK
HEePIEHANKYISIPHOCTH JBYX
mockocteil. Teopema o Tpéx
HepIeHINKYIIIpax

JdaBaThb onpeneseHue yria Mexay OpsiMon 1
IUIOCKOCTBIO, JOPMYIIMPOBATH TEOPEMY O TPEX
NEePIEeHIUKYISIpax U 0OpaTHYIO K HEH.
Haxoaute yros Mexay npsiMoi U INIOCKOCTBIO
B MHOT'OTPaHHUKE, PACCTOSIHUE OT TOYKH J10
IPSIMOM Ha IMJIOCKOCTH, UCTIOJIb3Ys TEOPEMY O
TpEX nepreHauKyispax. [I[poBoauts Ha uepTexe
NEPIEHIUKYJISP: U3 TOUKU HA IPSAMYIO; U3 TOUKH
Ha IJIOCKOCTb.

JlaBaTh onpejelieHue ABYIPaHHOr0 yIJia ¥ €ro
sneMeHTOB. OOBSICHATH PAaBEHCTBO BCEX
JIMHEHHBIX YIJIOB IBYTPAHHOIO yIJa.

Haxonuth Ha uepTexe IBYIrpaHHbIA Yo

npu pedpe MUpaMHIbl, TPU3MBIL,
napajuiejaenumnesa.

JlaBaTh onpeaesaeHue yriia Mexy
MIJIOCKOCTSIMHU.

JlaBaTh onpenenenue v GopmMyaupoBaTh
NPU3HAK B3aMMHO NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEM.

HaxoauThb yriiel MEXy IUIOCKOCTSIMU B KyOe 1
Upamuie.

Hcnonb3oBaTh Npyu pelICHUHN 33/1a4 OCHOBHBIE
TEOPEMBI U METO/IbI IJITAHUMETPHH.
MopennpoBarth peajabHble CUTYalluu Ha SI3bIKE
FEOMETPHH, HCCJIe0BATh IOCTPOCHHBIE MOJIEH
C MCIOJIb30BAaHUEM I€OMETPUUECKUX MOHITHH.
Hcnonb3oBaTh Npu pelieHnH 3a/1a4 Ha
IIOCTPOECHUE CEYEHNU COOTHOLLIEHUS B
PSIMOYTOJIBHOM TPEYTOJIbHUKE
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MHororpaHHuku

11

IlonsTe MHOTOT PpaHHHKA,
OCHOBHBIC 3JICMCHTbI
MHOT'OrpaHHUKA, BBIITYKJIBIC U

AKTYyaIu3upoBaTh (aKTbl U METObBI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHAJIOTHH.
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HEBBIITYKJIBIE MHOTOI'PaHHUKU;
pa3BEPTKAa MHOTOI'PAHHMKA.
IIpusma: N-yrosbHas npusMma;
rpaHu

Y OCHOBAHUS IPU3MBL; IpAMas U
HaAKJIOHHAsI IPU3MBI; OOKOBas U
I10JIHAsl TOBEPXHOCTD IIPU3MBI.
[Tapamtenenunen, NpsMOyIrOJbHbBIN
HapajuleJIeUIe] U €ro CBOWCTBA.
[Mupamuna: N-yronbHasi nMpamMmuaa,
I'PaHU ¥ OCHOBaHME NMUPaMMIbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTh
NIMpaMM/Ibl; IPAaBUJIbHAS U
yCeu€HHas nupaMuaa.
OnEeMEHTHI IPU3MbI U IUPaAMUIBIL.
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOTIO
MHOTOTpaHHUKA; IIPaBUIIbHAS
IIpU3Ma U NpaBUiIbHASI IMPAMUIA;
MpaBWIbHAs TPEYrojbHast
NMpaMKia ¥ IPaBUIIbHBIN
TeTpa’ap; kyO. [Ipencrasnenue o
IIPaBWJIBHBIX MHOTOTPaHHHUKAX:
OKTadAp, 10JEKadIp U UKOCAIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSL OTHOCUTENILHO
TOYKH, IPSMOM, INIOCKOCTH.
DneMeHTbl CUMMETPUH B
NUpamMuiax, napaelenuneaax,
MPaBWJIbHBIX MHOTOTPaHHHUKAX.
Boruncnenue 31eMEHTOB
MHOTOTPaHHUKOB: pEOpa,
auaroHanu, yrisl. [Inomans

JlaBaTh onpeaejieHHe napasuieieuIea,
pacno3HaBaTh €ro BUAbI U U3yYaTh
CBONCTBA.

JdaBaTh onpenesicHue NTUpPaMHUIbl,
PaCNoO3HABATh BU/IbI TUPAMHU/I,
(¢opmy.1upoBaTh CBOICTBa pEdep, rpaHeil u
BBICOTBI ITPaBUJIbHOM MUPAMHU/IBI.

Haxoautp miomnaap noaHoi u 00KOBOM
MTOBEPXHOCTU MUPAMUJBI.

/laBaTh onpeaejeHue yCe4EHHOW MMPaMHUIbI,
Ha3bIBATh €€ FJICMEHTHI.

®opMyJIMpOBaTh TEOPEMY O IUIOIIAU OOKOBOM
IIOBEPXHOCTH IPABUIIBHON yCEYEHHON
MAPAMUBL.

PemaTtp 3a7aun Ha BHIYUCIICHUE, CBSI3AHHbBIE C
NpaMUJaMH, a TAKXKe 3aJ1a4i Ha [IOCTPOCHUE
ceyeHuil. JlaBaTpb onpenesaenune Ipu3Msl,
pacnmo3HaBaTh BUJbl IPU3M, H300pakKaTh
MIPU3MBbI HA YEPTEKE.

Haxoautp mioniaab mogHOM Uil GOKOBOM
ITOBEPXHOCTHU IPU3MBI.

H3yuath cooTHOIIEHUS Ditsiepa Juist yucia
pEbep, rpaHeli U BEPIIMNH MHOTOTPAHHUKA.
N3y4aThb BBl NPaBUIIBHBIX
MHOTOTPAaHHUKOB, UX Ha3BaHUs U KOJIUYECTBO
TpaHeu.

HN3y4ars CHMMETPUIO MHOTOTPAHHHUKOB.
OO0BbSACHATH, KAKUE TOUYKH HA3bIBAIOTCS
CHUMMETPUYHBIMU OTHOCUTEIIBHO TAHHOW TOYKH,
MIPSAMOM WM IJTIOCKOCTH, YTO HA3BIBAOT
LIEHTPOM, OCBIO WJIU IIJIOCKOCTBI0 CUMMETPUU

buryps.
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OOKOBOW IMOBEPXHOCTH U TTOJTHON
MMOBEPXHOCTHU MPSIMOU TTPU3MBI,
IJI0LIa1b OCHOBAHUM, TEOpEMa O
OOKOBOI TTOBEPXHOCTH MPSIMOI
npusMbl. [Tnomaas 60koBo
MMOBEPXHOCTU U TIOBEPXHOCTH
MPaBWJIbHOM MUpaMUbI, TEOPEMA O
ioniaau O0KOBOM IOBEPXHOCTH
yCeuEHHOM mupaMubl

I[IpuBoauTH NPUMeEPHI CUMMETPUYHBIX QUTYD B
ApXUTEKTypE, TEXHUKE, IPUPO/IE.
MopenupoBaTthb peanbHble CUTYallud Ha

A3bIKE TEOMETPHHU, UCCIIEI0BATh

MIOCTPOCHHBIE MOJEIHU C UCIIOIb30BAaHUEM
F€OMETPUUYECKHUX MOHATUM, UCTIOIb30BAThH
101001€ MHOTOTPaHHUKOB

O0BéMBI
MHOTOTPaHHUKOB

[Tonsarue 00 00Béme. O0BEM
MTUPAMH/IBI, TPA3MBI

AKTYaJIu3upoBaTh (PaKThl U METOIBI
MJIAHUMETPHUH, PEJICBAHTHBIE TEME.

OO0BbSICHATH, KaK U3MEPSAIOTCS 00BEMBI TEII,
MIPOBO/IS AHAJIOTUIO C U3MEPEHUEM TIIOIIACH
MHOT'OyTOJIbHUKOB. @OpPMYJIMPOBATH OCHOBHBIE
CBOIicTBa 00BHEMOB.

HN3y4ars, BBIBOAUTH (pOPMYJIbI

00BbEMa MPSMOYTOIHHOTO MapaJIIeIICIHUIIE 1A,
MPU3MBbI U TUPAMU/IBI.

BoruucasaTs 00bEM MPU3MBI U TUPAMUIBI TIO UX
3JIEMECHTAaM.

IIpumeHsTH 00BEM 1JIs pELLICHUS
CTEPEOMETPUUYECKUX 3aJ1a4 U 1JIs1 HAXOKECHUS
T€OMETPUUECKUX BEJIUYHH.

MopaeanpoBaTh peanbHbIe CUTyalluU Ha SI3bIKE
TEOMETPUH, MCCAEA0BATH TTOCTPOCHHBIE MOJIEIIH
C UCIOJIb30BAaHUEM I'€OMETPUUYECKHUX MTOHATUI

https://www.yaklass.
ru/

https://uchi.ru/
https://resh.edu.ru/su
bject/12/5/
https://fincult.info/te
aching/metodicheski

e-materialy/

https://math-
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HOBTOpeHI/IeZ CCUCHUA,

PACCTOSAHUA U YTJIbI

[ToctpoeHue ceueHuii B
MHOT'OTPaHHUKE.

Brruucnenue paccTosHUN: MEXTy
IBYMsI TOUKaMH, OT TOUKH J10
MPSIMOM, OT TOYKH J0 IJIOCKOCTH;

CTpouTh ceueHre MHOTOTPaHHUKA METOJIOM
CIIE/IOB.

JlaBaThb omnpeieJieHHe PACCTOSTHHS MEXTY
burypamu.

HaxoauThb paccTosiHEE MEXIY HapaieTbHBIMU
TUIOCKOCTSIMU, MEX]Ty IIIOCKOCTBIO U

https://www.yaklass.
ru/

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

bject/12/5/
https://fincult.info/te
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MEXy CKPEIIMBAIOIIUMUCS
HPSIMBIMHU.

Boruncnenue yriioB: Mexmy
CKPEILMBAIOIINUMUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

MapajuieIbHON €l MPAMON, MEXIY
CKPELIMBAIOIINMUCS IPSIMBIMH.

CTpouTh JUHEIHBIN yTroi ABYTPAHHOTO yTJia Ha
yepTexe

MHOTOTPaHHHUKA ¥ HAXOJUTh €r0 BEJINYHHY.
Haxoauth yribl MeXIy IIIOCKOCTSIMU B
MHOTOTpaHHHKaX

aching/metodicheski
e-materialy/

https://math-
ege.sdamagia.ru/

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
11 KJIACC
Hasganue pasnena OcCHOBHBbIE BU/IbI
pasil KonuuecTso OcHoBHOE A
(Tembr) Kypca 4acoB CoJiepKaHHe ASATCIbHOCTH Q0P
o0ydJaronmxcs
12 Cdepa u map: ueHtp, paauyc, AKTYaaIu3upoBaTh (aKTbl U METOJBI https://www.yaklass.

Tena Bpamenus

JMaMETp; TUIOIIAb IIOBEPXHOCTH
cdepsl. BzanMHoe pacnonoxenne
cdepsl U MII0CKOCTH; KacaTellbHas
MIJIOCKOCTH K cepe; miomaas
cepsl.

N3oOpaxkenue cdepsl, mapa Ha
MJIOCKOCTH.

Ceuenus mapa

IUITAHUMETPHUH, PEIICBAaHTHBIC TEME, TPOBOIUTH
AHAJIOTHH.

JlaBaThb onpeaeseHusi cCQepsl U mapa, ux
LIEHTpa, paauyca, ruamerpa. OnpeneasTh
chepy Kak Gurypy BpaiieHHus: OKPY>KHOCTH.
HccenenoBarh B3auMHOE pacioiokeHue chepsl
U TUIOCKOCTH, JIBYX c(ep, WITIOCTPUPOBATH 3TO
HA 4epTEXKAX U PUCYHKAX.

®opmMyanpoBaTh ONPE/ICIICHHE KacaTeIbHON
IUIOCKOCTH K cepe, CBOMCTBO U MPU3HAK
KacaTeJIbHOU TUIOCKOCTH.

3HAKOMHUTELCS C TeOAC3NYCCKUMU JINMHUAMU

Ha cepe

ru/

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

bject/12/5/
https://fincult.info/te
aching/metodicheski

e-materialy/

https://math-
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[unuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUIHHIPHIECKON

Oﬁ'LﬂCHHTb, YTO HA3bIBAKOT MUIIMHAPOM,
Ha3bIBATh €T'0 3JICMCHTHI.
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MOBEPXHOCTH, OCh
LUAJIUHIPUYECKON ITOBEPXHOCTH.
Hununaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIias u och;
IIomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH.

N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka muinuHapa.
Ceuenust nuiuHApa (TIOCKOCTHIO,
MapajuieIbHON UIn
MEePIEeHIUKYISIPHON OCH
HUATTUHIPA)

N3y4arh, 00bACHATH, KaK MOJYYUTh HWJIHUHAP
MyTEM BpallleHHs MPSIMOYTOJIbHUKA.
BoiBoauTH, HCI0/Bb30BATH (DOPMYIIBI IS
BBIYMCIICHHS TLTOMAAN OOKOBOW MOBEPXHOCTH
HWJIMH]IPA.

N3yuaTh, pacno3HaBaTh pa3BepTKy LIIUH]IPA.
HN300paxkars HWIMHAP U €70 CEYEHUS
IJIOCKOCTBIO0, TPOXOISIIEH Yepe3 ero och,
NapasuieibHON WU MEPIECHIUKYIISIPHON OCH.
HaxoauTth rmioniagy 3THX CCUCHUH.
MopaeanpoBaTh peanbHbIE CUTyalluU Ha SI3bIKE
T€OMETPHUH, HCCIIEI0BATH IOCTPOCHHBIC MOJIEIN
C MCIOJIb30BAHUEM T€OMETPUYECKUX MOHITUH

Konnueckas noBEpXHOCTB,
o0pazyronye KOHUYECKOn
MIOBEPXHOCTHU, OCh U BEpILINHA
KOHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHue u BepuInHa,
o0pazyrolias 1 oCh; MIIOLIA/lb
OOKOBOI1 U MOJIHOI MOBEPXHOCTH.
Yceu€HHblil KOHyC: 00pasyrolye u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.

N300paxenune koHyca Ha
I10CcKOCTH. Pa3BEépTka KoHycCa.
Ceuenust kKoHyca (IIJIOCKOCTBIO,
MapajuIeIbHOM OCHOBAHMIO, U
IIJIOCKOCTBIO, IPOXOJISIIEH Yepe3
BEPIINHY)

OO0BbsACHATB, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €0 2JIEMEHTHI.

N3yuyaTh, 00BICHATH, KaK MOTYYUTh KOHYC
IIyTEM BpaILEeHUS IIPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA.

M300paxkaTh KOHYC U €r0 CEYEHHSI INIOCKOCTHIO,
IIPOXOJAIIEH Yepe3 OCh, U INIOCKOCTHIO,
MEPIIEHAUKYIISAPHOMN K OCH.

HN3yuars, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbIBOAMTH, HCNOJB30BATH GOPMYIIBI [T
BBIYHCIICHHS TUIOIIA K OOKOBOM TTOBEPXHOCTH
KOHYyca.

Haxoauts monmany ceyeHui, NpoxXoasnux
Yyepes3 BEPIIMHY KOHYCa WU NIEPIICH IUKYISPHBIX
€ro OCH.

OO0BbSACHATB, KAKOE TEJIO HAa3bIBAETCS
YCE€UYEHHBIM KOHYCOM.

N3yuaTh, 00bIACHATH, KaK €ro MoJIyYUuTh NyTEM
BpAILICHUS TPSIMOYTOJIbHON TpaneluH.

https://www.yaklass.
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BbiBOAMTH, IPUMEHATH GOPMYITY JUIsS
BBIYHCIICHHS TUTOMIAAN OOKOBOW MOBEPXHOCTH
yCeu€HHOr0 KOHYyCa

KomOunanws ten BpameHus u
MHOTOTPaHHHKOB. MHOTOTpaHHUK,
OIMCAaHHBIN OKOJIO cdepsl; cdepa,
BITMCAaHHAs B MHOTOIPAaHHUK HJIH B
TEJIO BpaIlCHHSI

AKTYyaau3upoBaTh (aKTbl U METOIBI
IUIAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOAUTH
AQHAJIOTUH.

Pemats crepeoMeTpudeckue 3agau,
CBSI3aHHbIE C TE€JIaMH BpPALICHMs, IOCTPOECHUEM
CEUeHMH TeJ BpalleHHUs,

C KOMOMHALIMSAMU TEJ BpAILCHUs U
MHOTI'OI'PaHHUKOB Ha HaX0XJIEHHE
reOMETPUYECKUX BETUYMH.

Hcnoab30BaTh IpU peLIeHUN
CTEPEOMETPUYECKHUX 3a/1a4 INIAHUMETPUUYECKUE
(bakThl 1 METO/IbI 33JJaUd HAa BBIYUCICHUE U
JI0Ka3aTeNNbCTBO.

MoaeaupoBaTh peaabHble CUTYallUU Ha S3bIKE
reOMEeTpUH, HCCJIEeA0BATH [TIOCTPOCHHbBIE MOJIENIN
C MCII0JIb30BaHUEM T'€OMETPUUYECKUX OHSATHIH

https://www.yaklass.
ru/
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OO0BEMBI TENI

[Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell.

O06bEM HMIMH]Ipa, KOHYCA.
O06BEéM mapa u riomazab chepbt

AKTyaJu3upoBaTh (PaKThl U METObI
IIJIAHUMETPHUH, PEJICBAHTHBIE TEME, IPOBOAUTH
AHAJIOTHH.

BbIBOANTS, HCNO0IB30BATh (HOPMYITIBI 00BEMOB!
IIPU3MBI, WIMH/IPA, TUPAMH/IBI, KOHYCA;
YCEYEHHOU MUPAMHUJIBI U YCEYEHHOTO KOHYCA.
Pemarhb crepeoMeTpruuecKue 3a1a4u,
CBSI3aHHBIE C BHIYMCIIEHUEM OOBEMOB.
®opMyJIMPOBATH OIIPEIEICHNUE IAPOBOTO
CErMeHTa, IapoBOro CJIOs, IIapOBOI0 CEKTOPA.
IIpumeHsaTH GOPMYIIBI U1 HAXOXKACHUS
00BEMOB 1IAPOBOTO CETMEHTA, IIapOBOTO
CEKTOpa
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[TogoOHEbIE TENa B MPOCTPAHCTBE.
COOTHONICHUS MEXTY TUTOTIAISIMHI
MOBEPXHOCTEH, 00bEMaMH
MOJIO0HBIX TEI

Pemats cTrepeoMeTpuieckue 3aaauu,
CBsI3aHHBIE C 00BEMOM IIapa U IJIOLIAIBIO
chepsl.

MoaenupoBaTh peajibHbIe CUTYallUU Ha SI3bIKE
T€OMETPHH, UCCIICIOBATh TOCTPOCHHBIC MOJICITH
C UCTOJIh30BAaHUEM I€OMETPUICCKIX TTOHITHIA.
AKTYanu3upoBaThb (aKkTbl U METObI
TUTAHUMETPHH, PEIIEBAHTHBIC TEME, POBOUTH
AHAJIOTHH.

Pemath crepeoMeTpuiecKue 3a/1a4m,
CBSI3aHHBIC C COOTHOIICHUEM 00BEMOB U
MOBEPXHOCTEH TOJOOHBIX TEII B TPOCTPAHCTBE.
MoneaupoBaTh peajibHbIC CUTYalluU Ha S3bIKE
TC€OMETPHH, UCCIICIIOBATH MOCTPOCHHBIE MOJICIIH
C MCITI0JIb30BAaHHEM T'€OMETPHUYCCKUX TTOHSATHIH

https://www.yaklass.
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BekTopsl 1 KoOpAUHATHI
B IIPOCTPAHCTBE

10

Bekrop Ha miockocTu u B
npocrpancTse. CloKeHue u
BBIYMTAaHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha yucio. Pasnoxxenne
BEKTOpa I10 TPEM
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno nmapamnenenumnena.
Pemrenue 3anay, CBA3aHHBIX C
IIPUMEHEHHUEM NIPABUII JCHCTBUM C
BEKTOPAMH.

[IpssMmoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunarts! BekTopa.
IIpocreiimue 3anauu B
KOOpAMHATaX. YTOJI MEXIY
BeKkTOpamu. CKalspHOe
IIPOM3BE/ICHAE BEKTOPOB.

AKTYaJau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHUH, PEJICBAHTHBIEC TEME, IPOBOJIUTH
aHaJIOTHH.

OnepupoBaTh NOHATHEM BEKTOD B
MPOCTPAHCTBE.

DopMyIHPOBATH NPABUJIO NapaJUICIICIIUIIENA
MIPU CJI0KEHUU BEKTOPOB.

CknaabiBaTh, BBIYMTATH BEKTOPBI, YMHOXKATh
BEKTOP Ha YHUCJIO.

H3y4ars OCHOBHBIE CBOMCTBA 3TUX OINEPALUH.
JaBaTh onpenesieHue NpsIMOYTOJIbHOU CHCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE.

Boipa3uth KOOpAUHATHI BEKTOPA Yepe3
KOOPAMHATHI €r0 KOHIIOB.

BeiBOoaUTH, HCI0/1b30BATH GOPMYJTY JUTUHBI
BEKTOPA U PACCTOSTHUS MEXIY TOUKAMHU.

https://www.yaklass.
ru/
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Brruucienue yrioB Mexmy
MPSIMBIMU U TIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBINA METO/T
MIPHU PEIICHUHA TEOMETPUUYECKHUX
3a1a4

BeipakaTth ckansipHOE POU3BENCHHE BEKTOPOB
4yepe3 X KOOPAUHATBL, BEIUUCIIATH YIOJI MEKIY
JIBYMsI BEKTOpPaMH, IByMsI IIPSIMBIMU.

Haxoauts yros Mexay npsiMOd U INIOCKOCTHIO,
YIOJ MEXAY ABYMS IJIOCKOCTSIMU
AHAIUTUYECKUMU METOJAMHU.

BopiBoauTH, HCNIOJIB30BATH (hOPMYJTY
paccTosiHUS OT TOUKH J10 IIJIOCKOCTH

IoBTOpeHHE, 7 OcHoBHbIE QUTYpBI, (HaKTHI, Pemars npocreiimme 3a1a4n Ha HAX0XKICHUE https://www.yaklass.
000061IEeHHE 1 TEOPEMBI Kypca IIAHUMETPHH. JUIMH Y YTJIOB B FEOMETPHYECKUX (PUTypaXx, ru/
CHCTEMATH3alUs 3HAHUI 3a1auy MIAHUMETPUU U METOJIBI MX | IPUMEHATH TeopeMy IIndaropa, Teopemsl https://uchi.ru/
peLieHus. CHHYCOB M KOCHHYCOB. https://resh.edu.ru/su
OcHoBHbIe GUTYPBI, PaKTHI, HaxoauTsp 1uioma s MHOTOyTrOJIbHHUKA, KpyTa. bject/12/5/
TEOPEMBI Kypca CTEPEOMETPHU. Pacno3naBaTth 11o/100HbIEe PUTYPBI, HAXOTUTH httos:/fincult.info/te
321,[[3‘{1/1 CTCPCOMETPUU KU MCTOAbI OTHOILIICHHWA AJIWH U IIOIIaACH. aChir]Q/metOdiCheSki
UX pelleHus Hcnoab3oBaTh npy pelicHUU e-materialv/
€-materialy/
CTCPCOMCTPHUUICCKUX 3a/1av Q)aKTBI 1 METOObI ]
MUTAHEMETpHH htt s.//mat_h—
ege.sdamgia.ru/
OBILEE KOJIMUECTBO 34
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTUKA»
MNOACHUTEJIbHAS 3AIINCKA

VYuebHsblii kypc «BepoaTHOCTh M CTaTUCTHKa» 0A30BOTO YPOBHS SIBIISIETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOro oO0miero oOpa3oBaHHMs. YUYeOHBI Kypc TMpeAHa3HaueH IS
dbopMupoBaHUA Yy O0YYAIOUIMXCA CTATUCTUYECKOW KYJIbTYpbl U MOHUMAaHHS POJIU
TEOPUU BEPOSTHOCTEM KaK MaTEeMaTHYECKOIO0 HWHCTPYMEHTa MJil U3Yy4EHHUs
CIIy4allHbIX COOBITMH, BEJIMYMH U mporeccoB. llpu m3ydyeHun yudeOHOro Kypca
oOoramaroTcsi MPEACTaBICHUS OOydaroluXxcs O METOoJax HUCCIEeIOBaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTHM M  OOLIHOCTU
MaTEMaTUYECKUX METOJOB MO3HAHMSA KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

ConepxaHue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpeIUIeHHE 3HaHUU,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHUE TPEJCTABICHUNA O CIy4YallHBIX BEIMYMHAX M B3aWMOCBS3SIX MEXKIY
HUMH Ha BaXKHBIX MPUMEpax, CIOKETHl KOTOPHIX MOYEPHHYTHI U3 OKPY KAIOIIETO
mupa. B pesynbrare y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUTSL OTTMCAHUS aHTPOTIOMETPUYECKHX U IEMOTPpaPHUECKUX BETMUNH, TOTPEIIHOCTEN
B PA3JIMYHOIO POJia U3MEPEHUSAX, JUINTEIBLHOCTH 0€30TKa3HOM pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJICHUI U MTPOLIECCOB B OOIIECTBE.

B coorBercTBUMM C yKa3aHHBIMU LIEJSIMH B CTPYKType Y4yeOHOro Kypca
«BeposTHOCTh M CTAaTUCTUKa» AJIsl YPOBHS CpPEOHEro oO0Iiero odpa3oBaHUS Ha
0a30BOM ypOBHE BBIJEIEHBI CJIEAYIOUIME OCHOBHBIE COJEP)KATEIbHBIC JMHHUU:
«Cry4aiiHbple COOBITHS U BEPOATHOCTHY, «CilyyaiiHble BEIMYMHBI U 3aKOH OOJIBLINX
qucem.

BaxHylo 4acTh yuyeOHOro Kypca 3aHHUMAeT M3YyYEHUE I€OMETPUYECKOrO U
OMHOMMAJIBHOTO pacipeesieHui U 3HAKOMCTBO C UX HEMPEPhIBHBIMU aHAJIOraMHu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacIpeIeICHUSIMHU.

Conepxxanne nuHuM «CiyyaliHble COOBITHSI M BEPOSTHOCTH» CIY>KHUT
OCHOBOM J1s1 (DOPMHUPOBAHMS TPEJICTABICHUNA O pacHpelieIeHUU BEpPOSITHOCTEH
MEXTy 3HAUCHUSIMU CITy4YailHBIX BEJIMUWH, a TAK)KE 9Ta TUHUS Heo0Xoauma Kak 6a3a
JUIET  W3Y4YeHHMs] 3aKkoHa OoyblIuMX 4YHucel — (YHIAMEHTAJIbHOTO 3aKOHa,
NEHCTBYIOIIETO B MpPHUPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aKoH OOJIBIIMX YHMCEN Mpeuiaraercsi B 03HAKOMUTENbHOM
(dbopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

Tembl, cCBsi3aHHbIE C  HENPEPHIBHBIMU  CIy4YailHBIMU  BEJIMYHMHAMH,
aKIEHTUPYIOT BHUMaHHE OOYYarOIIMXCS HAa OMMCAHUU M HU3YYCHHH CIy4yailHbIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
MOKA3aTeIbHOMY M HOPMAJIbHOMY paclpeiesieHus M, PU 3TOM MPEIoJiaracTcs
O3HAKOMUTEIBHOE U3yUeHUE MaTepualia 0e3 10Ka3aTesIbCTB IPUMEHAEMbIX (DAKTOB.

OO61iee yuciIO 4acoB, PEKOMEHIOBAHHBIX JJI M3Y4YEHUs Yy4eOHOro Kypca
«BeposarHocTb u cTatucTHKa» — 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezeno),
B 11 knacce — 34 yaca (1 gac B Hezenio).



COIAEPKAHUE OBYUEHUA
10 KJIACC

[IpencraBieHre MAaHHBIX C TOMONIbIO Tabmui u auarpamm. CpenHee
apudmeTnyeckoe, MeaMaHa, HauOOJbIIee M HaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrydaifHpIe SKCTIEPUMEHTHI (OTIBITHI) M CITydaliHbIE COOBITHS. DJIeMEHTapPHBIC
coObITUs (McX0bl). BeposTHOCTH ciydailHOTO cOOBITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CiydaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTH  COOBITUH B OMBITaX C  PAaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatu HaJy COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHHE, TPOTUBOIIOJIOKHbBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia cI0KEeHUS BEPOSATHOCTEH.

VYciioBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOATHOCTEU. [lepeBo ciiyyaliHOro
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomOunnaropHoe npaBuiio ymHoxxeHusd. [lepecranoBku u paxropuan. Yucno
coueranuil. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIi c1y4yaliHbIN ONBIT (MCOBITAHKE), yCIIEX U Hey1ada. HezaBucumbie
ucnbiTanus. Ceprsi HE3aBUCHMBIX HCHOBITAHUM 10 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

Cnyuaninas BennuuHa. Pacnpenenenne  BeposTHOcTed. Jmarpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, N€OMETPUYECKOE H
OMHOMHAIILHOE.

11 KIIACC

YuclioBbIE  XapAaKTEPUCTHKU  CIy4YalHBIX BEJIMYMH: MaTEeMaTHYECKOE
OKMJAHWE, IUCIEPCUS W CTaHAAPTHOE OTKJIOHEHME. lIpumepsl npuMeHeHHs
MaTEMaTUYeCKOro OKHMJAHWSA, B TOM YHUCIIE B 3aJladyax W3 MOBCEIHEBHOM >KU3HHU.
MateMatnyeckoe oxugaHue OMHAPHOW Cly4yaliHOHM BelW4YuHBI. MaTemaTtudyeckoe
O’KMJIAHUE CYMMBI CIIyYalHBIX BEIUYMH. MaTeMaTHUECKOE OKUIAHUE U TUCTIEPCUS
reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieICHU .

3aKkoH OOJIBIIMX 4YHCE W €ro pojb B HayKe, MNpUpoJe H OOIlEeCTRBe.
Bb100po4HbBIN METO/1 NCCIEA0OBAHMIA.

[IprmMepbl HENpephIBHBIX CIIy4alHbIX BeNWYMH. [loHATHME O TMUIOTHOCTH
pacrpeneneHus. 3aadn, NPUBOASIIME K HOpMAIbHOMY pacrnpeaeneHuto. llonstue
O HOPMAJIbHOM PacCIIpeEICHUN.

INPEAMETHBIE PE3YJIBTATBI

K konmy o06ydenus B 10 kiacce 00yyaronuiics moy4uT cieayromue npeIMeTHbIe
pEe3yJIbTATHI:

YUTATh U CTPOUTH TaOJIUIIbI U TUArPAMMBIL;

omnepupoBaTh  MOHATHSAMHU:  CpelHee  apupMeTHYecKoe,  MeIHuaHa,
HanOoJIblIee, HAUMEHbBIIIEe 3HAYEHUE, pa3Max MACCHBA YUCIOBBIX JAHHBIX;

OMepUpOBaTh MOHATUAMU: CIyYaWHBIM IKCIEPUMEHT (OMBIT) U CllydailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIM HMCXOJ) CIIy4ailHOTO OIIbITa,
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMH COOBITHSIMU,



HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUYEHHBIX CIIyYalHBIX
AKCIIEPUMEHTAX;

HaxXOJIUTh ¥ (HOPMYIUPOBATH COOBITHS: TIEpeceueHre U 00beTUHEHNE TAHHBIX
COOBITHH, COOBITHE, TMPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO, IT0Jh30BaTHCS
auarpaMMamu Jisepa u GopMyJIIoi CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 3a/1a4;

OTIEpUPOBAThH MOHATUSIMH: YCIOBHAS BEPOSTHOCTH, HE3ABUCUMBIC COOBITHS,
HAXOJWUTh BEPOSITHOCTA C MOMOIIBIO MPABUJIA YMHOXKEHHS, C TOMOLIBIO JIEpEBa
CJIy4aliHOTO OIIbITA;

IPUMEHSATH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS NP PEILICHUH 3a]1a4;

ONEPUPOBATh MOHATHUSAMU: HCIBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJdaya, HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpUH
HE3aBUCUMBIX MCHBITAHUN /10 MEPBOTO yCIeXa, HAXOUTh BEPOSATHOCTH COOBITUH B
cepuM UcnbITaHuK bepHyIuu;

ONEPUPOBATh  NMOHATUSIMHM:  CIy4yalHas  BEJIWMYMHA,  PacCIpeelICHUE
BEPOSATHOCTEN, TarpaMMa paclpeeICHuUs.

K koHniy oOyuenus B 11 kiacce oOy4aronuiics OJy4UT CIEAYIOMINE TPEAMETHbBIE
pPE3YJIbTATHL:

CpaBHUBAaTh  BEPOSTHOCTA  3HAYCHUM  CIy4YalHOW  BEJIUYUHBI IO
paCIpeNeIeHUIO WIH C IIOMOIIBIO AUArPaAMM;

OIEPUPOBATH IIOHATUEM MATEMATUYECKOT0 OKUIaHMs, [IPUBOJAUTH IIPUMEDBI,
KAaK IIPUMEHSETCA MaTeMaTH4YEeCKOE OXKMIAHUE CIIy4YalHOM BEIWYUHBI HAXOIUTH
MaTEeMaTUYECKOE 0XKUJAHUE 110 JAHHOMY PACIIPEIEIICHUIO;

UMETh MPEACTABICHUE O 3aKOHE OOJIBIINX YNCEN;

UMETH MPEICTABICHUE O HOPMAJIBHOM PACIIPEIEIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

Onepanuu Haj

COOBITHSIMH, CIIOJKEHUE

BEPOSATHOCTEN

nepecedeHue, 00beANHEHNE
COOBITUI, TPOTUBOMOJIOKHBIE
coObITHs. [lnarpammsbl Ditiepa.

CJIOBECHOE OIHMCAHUE COOBITUI JJI

(GOpPMYITHUPOBKU U N300paKEHHS OOBETUHEHUS 1

nepecedeHus COOBITUH.

10 KJTIACC
Haspanue pasnena OCHOBHBIC BU/IbI
pasit KonuuectBo OcHoBHOE neﬂTeanOCTfI 30P
(Tembl) Kypca 4acoB coaepKaHue
oOyyJaronmxcs
IIpecTaBieHne TaHHBIX 4 [IpencraBnenue qaHHBIX C N3BaexaTs nHpoOpMALUIO U3 TAOIUI U https://www.yaklass.
U OIMHCATEILHAS ITOMOIIIbIO TAOJIHIT U JarpaMm, MCNoJib30BaTh TaOJIUIIBI U ru/
apudMeTHIecKoe, MeIraHa, CTaTUCTUYECKUX JIaHHBIX. https://resh.edu.ru/su
HauOOoJIbIIICe U HAMMCHBIIIEE Haxoauth onucarenbHble XapaKTePUCTUKHI bject/12/5/
3HAYEHUsI, pa3Max, JUCIIepPCHs, JIAaHHBIX. https://fincult.info/te
CTaHJApTHOE OTKJIOHCHHE BoiaBuraTh, KpUTUKOBATH TUIOTE3bI O aching/metodicheski
YHUCJIOBBIX HAOOPOB XapakTepe CIy4alHOW N3MEHYMBOCTH U e-materialv/
. -
ompeaensomux e¢ hakropax e-materalyl
https://math-
ege.sdamgia.ru/
City4aiiHble OIBITHI 1 3 Crny4daiiHble SKCIIEpUMEHTHI BoiaensiTe Ha npumepax ciyyaiinbie coObITUS | https://www.yaklass.
CllydaifHble COOBITHS, (OTIBITHI) U CITy4alHbIE COOBITHS. B OMHCAHHOM CJIy4ailHOM OIIBITE. ru/
OIIBITHI C DnemMeHTapHbIe COOBITUS (MCXOABI). | DOPMYIHPOBATH YCIOBUS MPOBEACHUS httos://uchi.ru/
PaBHOBO3MOYHBIMH BepositHOCTh cityuaitHoro § CITy4alHOTO OTIBITA. § https://resh.edu.ru/su
3JIeMEHTapHBIMH coObITus. BepositHocTH coObITHI B | HaxoauTh BepOATHOCTH COOBITHIA B ONBITAX C bject/12/5/
UcXoaamMu OTIBITAX C PABHOBO3MO>KHBIMU PaBHOBO3MOKHBIMHU HUCXOJIaMHU. https://fincult.info/te
AJIIEMEHTAPHBIMU COOBITHUSIMHU. MopaeanpoBaTh ONBITH C PABHOBO3MOKHBIMU achin. a/m etod.i cheski
ITpakTnyeckas pabora HIIEMEHTapHBIMU e-materialv/
5 - y
HCXOJaMH B XOJI¢ TIPAKTHYECKOMN pabOThI hitos://math
ps://matn-
ege.sdamgia.ru/
3 Omneparuu HaJ COOBITHAMU: HUcnonb3oBars quarpaMMbl Disepa u https://www.vaklass.

ru/

https://uchi.ru/
https://resh.edu.ru/su
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dopmyiia CIOKEHUS
BEPOATHOCTEMN

PemaTts 3a5a4u ¢ Mcronb30BaHuEM (HOPMYJIbI
CJIO’KEHHUSI BEPOATHOCTEN

bject/12/5/
https://fincult.info/te
aching/metodicheski

e-materialy/

https://math-
ege.sdamgia.ru/

VYcnoBHas BEPOSITHOCTD,
JIEPEBO CIYyYANHOTO
OIbITa, GOpMyJIa HOTHON
BEPOSATHOCTU U
HE3aBUCUMOCTb COOBITUI

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
JlepeBo ciyuaitHOTO
3KcnepuMenTa. @opmyiia
MIOJIHOM BEPOSITHOCTH.
HesaBucumebie coOBITHS

Pemarsp 3a1a4u Ha HAXOXK/ICHUE BEPOATHOCTEM
COOBITUH, B TOM YHCJIE YCIOBHBIX C IOMOIIbIO
JIepeBa CIy4yailHOro OMbITa.

OnpeneasiTb HE3aBUCUMOCThH COOBITHH TIO
dbopMyIie ¥ O OpraHu3aIK CIy4aifHOTO OMbITa

https://www.yaklass.
ru/

https://uchi.ru/
https://resh.edu.ru/su
bject/12/5/
https://fincult.info/te
aching/metodicheski
e-materialy/

https://math-
ege.sdamagia.ru/

JeMeHThI Komb6unaropHoe npaBuio Hcnoab3oBaTh IpaBuiIo YMHOKEHHUS IS
KOMOHHATOPUKH yMHOkeHus. [lepecTraHoBKY 1 NEPEUUCIICHUs] COOBITHI B CIIy4aifHOM OIIBITE.
¢dakropuan. Yucno couetaHuil. IMoab3oBaThest GOpMYIION U TPEYTOIBHUKOM
Tpeyronbnuk Iackais. ITackains s onpeneneHus Yucia CoYeTaHuin
Popmyna Ounoma HproToHa
Cepun buHapHbIi CiTy4aliHBIN OIBIT Pa30uBaThb CI0XKHBIE SKCIIEPUMEHTHI Ha https://www.yaklass.
I0CIIEI0BATENBHBIX (ucmplTaHMe), yCHex 1 Heyaya. OT/IEJIbHBIE UCTIBITAHUS. ru/
HCIIBITAHMI He3zaBucumeble ucnibITanus. OcBanBaTh NOHATHS: UCIIBITAHUE, CEPUS https://uchi.ru/

Cepus He3aBUCHUMBIX
UCIBITaHUH 10 TIEPBOTO
ycnexa. Cepusi He3aBUCUMBIX
ucnbITaHui bepryim.
[IpakTuueckas pabota c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX

HE3aBHUCHMBIX HCITBITAHUH.

IIpuBoAUTH NPUMEPBI CEPUIT HE3ABUCUMBIX
HACIIBITAHHH.

Pemars 3a5a4u Ha NOUCK BEPOSITHOCTEN
cOOBITHI B CEPUH UCTIBITAHUMN 70 TIEPBOTO
yCIieXa U B CEpUSIX UCIIBITAHUN bepHyruu.

https://resh.edu.ru/su
bject/12/5/

https://fincult.info/te
aching/metodicheski

e-materialy/
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TalJIHI

HN3yyaTh B X0/1€ NPaKTHYECKOH padoThI C
MCIIOJIb30BaHUEM JJIEKTPOHHBIX TaOIHUI]
BEPOATHOCTH COOBITHI B CEPUSIX HE3aBUCUMBIX
HUCTIBITAHU N

https://math-
ege.sdamagia.ru/

CityuaiiHble BEINYHHBL U 6 Ciyualinas BelM4YuHA. OcBauBaTh NOHATHSA: CIy4yaiiHas BEINYMHA, https://www.yaklass.
pacipeIeneHust Pacnipenennenne BeposSTHOCTEN. pacnpejeneHue, Tabnuma paclpeaeineHus, ru/
Juarpamma pacnpeneneHus. JarpaMma pacrpeieacHHus. https://uchi.ru/
CyMMil U IPOU3BEIICHHE HpuBoauTL NPUMEPHI PACIPENCICHHH, B TOM | htns//resh.edu.ru/su
CIyHaHHbIX BEMHIHH. ITpumepbl YHCJIE TEOMETPUUECKOTO U 6I/IH0MI/IanULHoro. bject/12/5/
pacnpesieNieHuid, B TOM 4UCIIe CpaBHHMBATB PacIpeeICHHs CITy4aliHbIX https:/fincult.infolte
TFEOMETPHUECKOE U BEJIMYHMH aching/metodicheski
OMHOMMATIBHOE Haxo;iuTb 3HAYEHUS CyMMBI U IPOU3BEICHUS e-materialv/
CJIly4aliHbIX BEIHYHH. BN
Crpouts ¥ pacno3HaBaTh reOMETPUYECKOE U m‘w
OMHOMUAIILHOE PACIpPE/IEICHUE ege.sdamgia.ru/
[oBropeHue, 5 OmnwucarenbHas CTaTUCTHKA. IToBTOPATH U3Yy4YEHHOE U BLICTPAUBATH
06061IeHNE, Cry4aiiHbIe OIBITHI U CUCTEMY 3HaHUHI
CUCTEMAaTH3alMsl 3HAaHUH BEPOATHOCTH CITy4alHbIX
coObITui. Oneparuu Haj
COOBITUSAMU. DIEMEHTHI
KOMOMHATOPUKH, CEPUU
HE3aBUCHMBIX UCIIBITAHUI
OBILEE KOJIMYECTBO 34
YACOB 10 TIPOTPAMME
11 KJIACC
Haspanue pasznena KonniecTso OCHOBHOE OCHOBHBIE BUIBI
(Temsr) Kypca 9acoB cofiep;KaHHe ASATEIRHOCTH Q0P
o0yJaronuxcs
MaTeMaTHUYECKOe 4 [TprMepsl IpUMEHEHUs OcBanBaTh NOHATHE MATEMATUYECKOTO

0’KMJIaHUE CIIy4YalHOU

MaTEeMaTUYeCKOTO OXHUIAHUS
(cTpaxoBaHue, T0TEpES).

OKUJTaHHS.

https://www.yaklass.
ru/
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BCIIMYHUHBI

MareMaTH4ecKoe OKHUIaHNue
CYMMBI CITy4YailiHBIX BEJIMYHH.
MaremMaTHdecKoe OKHIaHue
F€OMETPUUYECKOr0 U
OMHOMHUAJIBHOI'O
pacrpeaeneHuin

IpuBoauTh 1 00CYAKAATH IPUMEPHI
MMPUMCHCHUA MATEMATUYICCKOT'O OKHUTaHUI.
Boruncnsate MaTeMaTuyeckoe 0KH1aHue.
Hcnonb3oBaTh NOHATHE MATEMAaTHUYECKOTIO
OKUJAHUS U €r0 CBOMCTBA MPU PELICHUH 3a/1a4.
HaxoauThb 110 u3BeCTHBIM (hopMyTIam
MaTeMaTHYECKOE OKUJAAHUE CYMMBI CIIy4aifHbIX
BCJIMYHH.

HaxoauTth 1o u3zBecTHbIM (popmyam
MAaTEMATUUYCCKUEC OXKHUAaHUA CJIy‘-Iaf/'IHBIX
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMUAJIBHOE paclpeeIeHHUsI

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

bject/12/5/
https://fincult.info/te
aching/metodicheski

e-materialy/

https://math-
ege.sdamgia.ru/

Hucnepcus n
CTaHapTHOE
OTKJIOHEHME CIIy4alHOU
BEJIMYUHBI

Jlucniepcus U cTaHIapTHOE
OTKJIOHeHHue. [{ucnepcun
rE€OMETPUUYECKOTO U

OMHOMHAJIBHOTO PacTpe/ICICHUS.

[IpakTnueckas padota ¢
MCIIOJIb30BAHUEM JICKTPOHHBIX
TalJInI

OcBauBaTh NOHATHUA: IUCIIEPCUs, CTAHAAPTHOE
OTKJIOHEHHE CIIyYalHOW BEJIMYUHBI.

HaxoauTe nucnepcuto 1no pacnpeaeneHuro.
HaxoauTthb 1o u3BecTHBIM popmyam
JTUCTIEPCUIO0 TEOMETPHUECKOT0 U OMHOMHAIILHOTO
pacrpeeneHusi, B TOM YUCJE B XOJI€
MIPAKTUYECKON pabOTHI C UCMOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIL

3aK0H OONBIINX YHCE

3aKoH OOJIBIIMX YUCE].
Br160pouHsIii MeTOT
HUCCIeJOBaHUH.

[IpakTuueckas pabota c
HCIIOJIb30BAaHNUEM DJIEKTPOHHBIX
TadyIuL

3HAKOMHUTBCS C BHIOOPOUHBIM METO/I0M
MCCJIEIOBaHMSI COBOKYITHOCTH JIaHHBIX.
M3y4yaTh B X0/1€ MPaKTHYECKON pabOTHI €
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIL
pUMEHEHHEe BEIOOPOYHOI0 METO/1a
MCCJIEIOBAHMUSI

HenpepriBHbIE
CIIy4aiHbIE BEINYMHBI
(pactipeenenust)

IIpuMeps! HeNpEpBIBHBIX
CIIy4alHbIX BeIMYnH. OyHKIUA
IJIOTHOCTH PACIpPEIEICHUS.
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA

OcBauBaTh NTOHATHUSA: HENIPEPBIBHAS CllydailHas
BEJIMYMHA, HEIIPEPBIBHOE PACIIPECIICHUE,
(GYHKIUS TUIOTHOCTH BEPOSTHOCTH.
IIpuBOAMTH NIpUMEPBI HENIPEPBIBHBIX
CIYYaTHBIX BEJIMYHH.
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HaxoauTth BEpOATHOCTH COOBITUH TIO TaHHOU
(YHKIMHU TIIOTHOCTH, B TOM YHCIIE
PAaBHOMEPHOTO pacIpeeICHHS

HopmanbHoe 2 3aga4ym, IPUBOAALINE K OcBauBaTh NOHATHSA: HOPMAIILHOE
pacipe/eieHue HOPMaJIbHOMY PaCIpPEIEIICHHUIO. pacnpezeieHue.
@yHKIUS INIOTHOCTU U CBOMCTBA BoieasiTh 110 ONMCaHUIO CIIy4YaiiHbIE
HOPMAaJIbHOTO PaclpeeiICHUsI. BEJIMYMHBI, PaCIPEICIEHHBIE 10 HOPMAIILHOMY
[IpakTuyeckas pabora c 3aKOHY.
HCIIOJIb30BAHNUEM DJIEKTPOHHBIX IIpuBoauTHL IPUMeEPHI 33124, IPUBOJALINX K
TaOIHII HOpMaJIbHOMY pacnpenenennto. Haxoauts
YHCJIOBBIE XapAKTEPUCTUKU HOPMAJIBHOTO
pacripeielieHus 110 H3BECTHBIM (hopMyJiam.
Pemarp 3anauu, CBA3aHHBIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOTO PaCHpeAcIICHHN, B TOM
YHCJIE C MCII0JIb30BAaHUEM JIEKTPOHHBIX TaOJIHIL
IloBTOpCHHE, 19 IIpencraBnenue JaHHBIX C IToBTOPATH N3yUEHHOE U BBICTPauBaTh CUCTEMY
06001IeHNE 1 MTOMOIIIBIO TAOJIHII U TUarpaMM, 3HaHUHI
CHCTeMaTH3alus 3HAHHI onucareibHasi CTATUCTHKA, OIBITHI
C PaBHOBO3MOKHBIMH
3JI€MEHTAPHBIMU COOBITUSIMH,
BBIYHCJIEHUE BEPOSITHOCTEM
COOBITUH C IPUMEHEHUEM POopMYyJT
U rpadUUecKX METO/I0B
(xoopauHaTHas npsAMas, AepeBo,
auarpamma Difnepa), cirydyaiHble
BEJIMYMHBI U pacrpesiesieHus,
MaTEMaTHUECKOE OXKHUIAHNUE
CIy4YaiiHOM BEJTMYUHBI
OBILEE KOJITUECTBO 34

YACOB 110 ITPOTPAMME




