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Pa6ouas nporpamma no MATEMATUKE Ha ypoBens cpeaHero o0miero o0pa3oBaHust

TlosicHuTEeIBLHAS 3aIIUCKA

Pabouast mporpamma paszpaborana mo marematruke 10-11 kxmaccel (6a30BbIi YpoBeHb) Ha
OCHOBe (herepanbHOii 00pa3oBaTEIbHON MPOrPaMMBbI CPEAHETO O0IIero oOpa3oBaHus (IIPHUKA3
MunucrtepctBa npocsemenus PO ot 18.05.2023 Ne 370) B coorBercTBUU ¢ IlosnoxeHuem o
pabouux mporpamMmax Y4eOHBIX MPEIMETOB, y4eOHBIX KypcOB (B TOM YHCII€ BHEYpPOUYHOMH
NEATEIBbHOCTH), Y4YeOHBIX MoOayJaed B cooTBercTBUU ¢ TpeboBanusmu DOI'OC u DOII
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0 U CPETHETO OOIIeTr0 00pa3oBaHusl.

[IporpaMmMa mo martematuke 0a30BOr0 ypOBHSI JJsi OOYYarOIIMXCS Ha YpPOBHE CPEIHEro
obmero obpazoBanus paspadborana Ha ocHoBe PI'OC COO c y4€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEABABIAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAULUNA POCCHICKOTO
oOpa3zoBaHus. Peanu3zammst mporpaMMel 0 MaTeMaTUKE 0OECIEUMBACT OBIA/ICHUE KIFOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOLUIMMHU OCHOBY JUIsl CAMOPAa3BUTHUS U HEMPEPHIBHOIO 0Opa3oBaHMs,
LEJIOCTHOCTh  OOIIEKYAbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIbHOTO PAa3BUTHS JIMYHOCTH
oOyJaromuxcsi.

B nmporpamme 1o wmareMaTuke ydTeHbl HJed U mojoxeHus «KoHuenmmu pa3BUTHS
MaTemaTuueckoro obpazoBanusi B Poccuiickoit ®denepanuu». B cooTBeTCTBHHM C Ha3BaHUEM
KOHIICTILIMY MaTeMaTu4eckoe 00pa3oBaHUE MOJDKHO, B YACTHOCTH, PEIIaTh 3a/a4y 00eCTieueHHs
HE0OXOIUMOro cTpaHe 4Yucia OOydJarolIuXcsi, MaTeMaTH4ecKkas TOJArOTOBKAa KOTOPBIX
JOCTaTOYHA JUISl TPOAOIDKEHHS OOpa30BaHUS 10 PA3JIMYHBIM HANPABJICHUSM, BKIIOYAs
npernojaBaHUe  MaTeMaTUKHU, MaTeMaTU4YecKue  HcclefoBaHusa, paboTy B cdepe
MH(POPMAIIMOHHBIX TEXHOJOTHH U JPYTUX, a TAKKe 00ECIeYeHUs Ui KaXI0TO 00YJaromerocs
BO3MOYXHOCTH JOCTHKECHHSI MAaTEMAaTUYECKON MOJTOTOBKU B COOTBETCTBUU C HEOOXOJIUMBIM EMY
ypoBHeM. FIMEHHO Ha peleHe 3TUX 3a]a4d HalleJIeHa MporpamMma 1o MaTeMaTHKe YTriayOoI€HHOTO
YPOBHSI.

B snoxy uudpoBoii Tpancopmanmu Bcex chep 4enoBeUeCKON 1eATeIbHOCTH HEBO3MOXKHO
crath 00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpOIIei MaTeMaTHYeCKOW IMOATOTOBKH.
D10 0OyCNOBIEHO TEM, YTO B HAIIM JHHU PACTET YMCIO CHEIHAIBHOCTEW, CBSI3aHHBIX C
HETIOCPEJICTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: M B cepe SKOHOMHUKH, W B OH3Hece, U B
TEXHOJIOTUYECKHX O0NacTAX, W Jaxe B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr
00yJaroImuXxcs, sl KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM ITPEIMETOM, (yHAaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO pacuiupsieTcs. B Hero BXog4T He TOJBKO oOydaroluecs,
MJIAHUPYIOIINE 3aHUMAThCSI TBOPUECKOM M MCCIIEI0BATENHLCKOM paboTOM B 00J1aCTH MaTeMAaTHUKH,
nHpopMaTUKH, PU3UKU, YKOHOMUKH U B JAPYTUX 00JACTIX, HO M T€, KOMy MaTeMaTHKa HY>KHa
IUTSL MCTIOJTB30BaHUS B MPO(ECCHSIX, HE CBA3aHHBIX HEMIOCPECTBEHHO C HEM.

[IpuknagHas 3HAYUMOCTh MAaTEMAaTHUKHA OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(dyHIaMEHTAJIBHBIE CTPYKTYPHl HAIIET0 MHUpA: MPOCTPAHCTBCHHBIC (OPMBI U KOJTHYSCTBECHHBIC
OTHOIICHUS, PYHKIIMOHAIBHBIE 3aBUCUMOCTH U KaTeTOPUHU HEONPeAeNEHHOCTH, OT MPOCTEHIIINX,
YCBaMBAaE€MBIX B HEMOCPEACTBEHHOM OIIBITE, JIO JIOCTaTOYHO CIIOKHBIX, HEOOXOIMUMBIX ISt
pa3BUTHUS HAyYHBIX M TEXHOJOTHYECKHX HuJIeH. be3 KOHKpeTHBIX MaTeMaTUYeCKUX 3HAHUM
3aTPyJHEHO TIOHMMAaHWE TMPHUHIMIIOB YCTPOWCTBA M WCIIOIH30BAHHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHE M HHTEPHpETaIis pa3HOOOpa3HOW COIMANBHOM, YKOHOMUYECKOU, MOTUTHYECKOM
nHpopmanuy, Manod(pQeKkTrBHA TOBCETHEBHAs TpPAKTHYECKas eATeIbHOCTh. Bo MHOTHX
cdepax mpodhecCHOHATHLHON AeSTEILHOCTH TPEOYIOTCS YMEHUS BBIMOTHITH PACYETHI, COCTABIISTh
QITOPUTMBI, TPUMEHATh (HOPMYIIBI, TPOBOJUTH T€OMETPHUYSCKAE HM3MEPEHUS M ITOCTPOCHWS,



yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH M MPEACTABIATH WHGPOpPMALMIO B BHUIEC TaOIMIL,
TUarpaMm U rpaduKoB, MOHUMATh BEPOSTHOCTHBIA XapakTep CIyIalHBIX COOBITHIA.

OHOBPEMEHHO C pacIIMpeHueM c(ep NPUMEHEHHs MaTeMAaTUKU B COBPEMEHHOM OOLIecTBE
Bc€ 0osiee Ba)XXHBIM CTAHOBUTCS MAaT€MaTUYECKUH CTUJIb MBILUICHUS, NPOSBISIOLIUICT B
oIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B npouecce u3ydeHns MaTeMaTHKU B apceHasl MPUEMOB U
METO/IOB MBIIIUICHUS] YEJIOBEKa ECTECTBEHHBIM O0Pa30M BKIIOYAIOTCS WHAYKIHUS M JEAYKIIHA,
0000IIeHne W KOHKpETH3alMs, aHajiu3 M CHHTE3, KiIacCuUKalusg M CHCTEeMaTu3alus,
abctparupoBanue M aHanorus. OOBEKTh MaTEeMaTHYECKUX YMO3AKIIOYCHHUH, TMpaBWiIa HUX
KOHCTPYUPOBAHMsI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX [TOCTPOEHHH, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHusi (popMmynupoBaTh, 00OCHOBBIBATh M JIOKA3bIBATh CYXKICHHS, TEM CaMbIM (HOPMHUDPYIOT
JIOTMYECKUH CTUJIb MbIIUIEHUs. Benymas posib nNpuHaIeKUT MareMaThke B (POPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS U BOCIIMTAaHUM YMEHUI €HCTBOBaTh IO 33aJaHHBIM
aJIrOpUTMaM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporecce pemeHus
3alad — OCHOBBI Ul OpraHM3alMd Yy4eOHOW JeATEIbHOCTH Ha YpOKaX MaTeMAaTUKH —
Pa3BUBAIOTCS TBOPYECKAs U IPUKJIAHAS CTOPOHBI MBIIUIEHUS.

OOyyeHne wmareMaTuke JaéT BO3MOXXHOCTb pa3BUBaTh Yy OOy4alOUIMXCi TOYHYIO,
palnMoHaNbHYI0 U HH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Hanbojee MOIXOASIIHE S3bIKOBbIE,
CHMBOJIMYECKHE, TpaQuuecKue CpeacTBa Ui BBIPAKEHUS CYXKICHHH W HAATHOTO HX
[IPeACTaBICHHUS.

Heo0XoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
o0111ee 3HAKOMCTBO C METOJaMH IO3HAHMsI JeHCTBUTENBHOCTH, MPEICTABICHUE O IpEAMETe U
METOJIe¢ MAaTeMAaTUKH, €ro OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMAHUTApHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHMsI MAaTEeMaTUKU JJIS PElIeHUs] Hay4HBIX M NMPUKIAJHBIX 3a/1ad. Takum
o0pa3om, MaTeMaTH4eckoe 00pa3oBaHUE BHOCUT CBOW BKJIaJ B (popMUpOBaHUE OOIIEH KYIbTYpHI
YeJIoBeKa.

N3ydyeHne MaTeMaTHKU CHOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, NOHMMAHHUIO
KpacoThl U M3SIIECTBA MAaTEMAaTUYECKHX PAaCCyKICHUH, BOCIPHUATHIO T€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEU CUMMETPHHU.

[TpuoputetHpiMu 1ensiMu oOydeHus marematuke B 10—11 kmaccax Ha 0a30BOM YypOBHE
IIPOJOJKAIOT OCTaBaThCS:

(dbopMHpOBaHKE LIEHTPAbHBIX MAaTEMATUYECKUX MOHATHH (4MCII0, BEIMYMHA, TeéOMeTpUYecKast
¢durypa, nepeMeHHas, BEPOATHOCTb, (PYHKIHs, MPOU3BOJHAS, HMHTErpai), oOecrnedyrBarolIuX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHUs 00YUaIOIIUXCS;

nojiBeJieHue oOydaroluxcsi Ha JOCTYITHOM IS HUX YpPOBHE K OCO3HAHHUIO B3aHUMOCBS3U
MaTeMaTHUKU U OKPYXAaloIero Mupa, MOHMMAaHUI0 MaTEeMAaTUKHU KaK 4acTh OOIIeH KyJIbTyphl
YeJI0BEYECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH 00ydaroluxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTHUUYHOCTH MBIIJICHUS, UHTEpeca K H3YYEHHIO
MaTeMaTuKy;

¢opMupoBaHue (YHKIMOHAIBHOM MaTeMaTH4eCKOW TI'paMOTHOCTH: YMEHHUS pPAacllO3HaBaTh
MaTEMaTHUYECKHE AacCIeKThl B PEAJNBHBIX JKU3HEHHBIX CUTYallUAX W IPU H3YYEHHH JPYrUX
y4eOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTeH, (JOpMylInpoBaTh UX Ha
A3bIKE MATEMaTMKU M CO34aBaTb MAaTE€MaTH4YECKHUE MOJENN, IPHUMEHATh OCBOCHHBIN
MaTeMaTHYeCKUM anmapar JUIL  pelIeHHs MPAKTUKO-OPHUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH I1OJIY4EHHBIE PE3YJILTATHI.

OCHOBHBIMU JIMHUSIMU cojepkaHus matematuku B 10-11 kmaccax ©a30BOro ypoBHSA
ABISIOTCS: «Hucna U BbIUMCIEHUs», «Anredpay («Anredpandeckre BbIpaXeHUsN», «Y paBHEHUS
u HepaBeHCTBa»), «Hawama marematmueckoro ananmmza», «l'eomerpus» («I'eomerpuueckue
¢burypel M uX CBoOHcTBa», «l3MepeHHEe TIeOMETPUYECKHX BEIMYUH»), «BeposTHOCTh W
CTaTUCTHKa». JlaHHblE JMHUM pa3BUBAIOTCS NapalieIbHO, KaXJasi B COOTBETCTBUM C
COOCTBEHHOW JIOTMKOHM, OJHAKO HE HE3aBHCUMO OJIHa OT JApPYrod, a B TECHOM KOHTAaKTe H



B3anmojieiicTBul. Kpome 3TOro, mx OOBEAWHSIET JIOTMYECKas COCTABIISIONIAS, TPATUIIOHHO
MpUCYIasgs MaTeMaTUKE M TMPOHU3BIBAIOIIAS BCE MATEMAaTHUYECKUE KYpPChl M COJIEpP)KATEIbHbIE
nuann. ChopmynupoBannoe Bo PI'OC COO tpeboBaHUE «yMEHHE ONEPUPOBATH MOHITHIMMU:
OlpeICJIEHUE, AaKCUOMa, TeopeMa, CIJEJACTBUE, CBOWCTBO, IPU3HAK, J0KA3aTEJbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKH, YMEHHE (OpPMYIUpOBaTh OOpaTHOE M IMPOTHUBOIOJIOKHOE
YTBEPKJIEHUE, IPUBOAUTHh MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BATh METOJI MaTeMaTHYECKOM
UHIYKIUHM, TPOBOAMUTH JOKAa3aTENIbHBIE PpACCYXICHHUS TMPH pElIeHUH 3a/ady, OICHUBATh
JIOTHYECKYI0 TPaBHJIBHOCTh DPACCYXJCHUH» OTHOCHTCS KO BCeM Y4YeOHBIM Kypcam, a
(dbopMUpOBaHHE JIOTMYECKHX YMEHUW paclpeaenseTcss Mo BceM rojamM oOydeHHUs Ha YpOBHE
cpenHero oomiero oopa3oBaHusl.

B cootBerctBrn ¢ ®I'OC COO maTemaTHKa sSBISETCS 00s3aTeNbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3zoBanus. Hacrosiel mporpaMMoii mo MareMaTHKe IMpe1ycMaTpUBaeTCsl U3yUeHUE
yuebHoro mpenMera «MaremaTtuka» B paMKax TpEX y4eOHBIX KypcoB: «Ajrebpa M Havaia
MaTeMaTHYecKoro aHaiuza», «l'eomerpus», «BeposTHOCT, U cratuctuka». PopMupoBaHUE
JIOTHYECKUX YMEHHH OCYIIECTBISETCA HAa MPOTSHXKEHUH BCEX JIET 00Y4YeHHS Ha YPOBHE CPEIHETO
o0miero oopazoBaHus, a SJIEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJIEP’KaHUE BCEX HA3BAHHBIX BHIIIIE
Y4eOHBIX KypCOB.

OO1iee KOJMYECTBO YAacOB, HAIpPABJICHHBIX HA HW3Y4YCHHE MaTEeMAaTHKU Ha YriyOJeHHOM
ypoBHe — 340: B 10 xmacce — 170 yaca (5 yacoB B Henento), B 11 kmacce — 170 yaca (5 yacoB B
HEJIEITIO).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA ITPOI'PAMMBbI 11(0)
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYyHOCTHBIE PE3yNbTAaThl OCBOEHHUS MpOrpaMMbl ydeOHoro mpenmera «MarteMaTHKa
XapaKTePU3YIOTCSL:

['paskaHCKOE BOCITUTAHUE:
c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIUN 00YYAIOIIET0Cs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa  POCCHUIMCKOro  oOINecTBa,  MPEJACTABICHUEM O  MaTeMaTHYECKUX  OCHOBax
(GYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIEHHUI, NpoOIeayp TIpakJaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aWMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUH C UX (pYHKIII/IHMI/I 1 HA3HAYCHUECM.

[TaTpuoTnveckoe BOCIIUTAHUE:
C(OPMHPOBAHHOCTHIO POCCUICKOW TPAXKJTAHCKOW HMICHTHYHOCTH, YBRKCHHUS K MPOILIOMY H
HaCTOAIICMY pOCCI/II\/JICKOI\/’I MaTEMATUKU, ICHHOCTHBIM OTHOHICHUEM K NJOCTHXCHUAM pOCCHfICKHX
MaTEeMaTHKOB M POCCUHCKOM MaTeMaTH4YeCKOW IIKOJIbI, K MCIOJIb30BAHUIO dTUX JOCTH)KCHUH B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:
OCO3HAHHMEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoa; chOPMUPOBAHHOCTHEO HPABCTBEHHOTO
CO3HAHUS, YTHYECKOTO TMOBEICHUS, CBA3aHHOTO C MPAKTUYCCKUM MPUMEHEHHUEM JIOCTHKCHHN
HAYKA U JIEATCIIHOCTHIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYHUBOTO
Oymyero.

DcTeTHYeCcKOe BOCIIUTAHKE:
ACTETUYECKUM OTHOIIECHHEM K MHpPY, BKJIIOYAs ICTETUKY MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, peUIeHUH, PacCyKICHHI; BOCIIPUUMYUBOCTHI0 K MAaTEMaTHYECKUM acCIeKTam
pa3IMYHBIX BUJOB UCKYCCTBA.

du3nuecKoe BOCITUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHUSI MIPUMEHATh MaTEMaTUYECKHE 3HAHUS B MHTEPECax 370pOBOTO
u Oe3omacHoro obpasa >KM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (3I0pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, pEryssipHas (pu3nyeckasi akTUBHOCTH);
¢buznveckoro COBEpLICHCTBOBAHU, pu 3aHATHSIX CHOPTUBHO-03/J0POBUTEIBHOM
JeSITeTbHOCTBIO.

TpynoBoe BocnuTanue:
TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYI0JIO0US; HHTEPECOM K paziIu4HbIM cdepam
poheCCUOHATILHON 1eATEIbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIA BbIOOp Oynymied npodeccud | peann30BbIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caMo00pa30BaHUI0 HA MPOTSHDKEHWHM BCEW JKMU3HHM, TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B
pELIeHNH IPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HallpaBIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE:
c(OPMUPOBAHHOCTHIO ~ SKOJOTMYECKOW  KYJIbTYPhI, IIOHUMAHUEM BJIUSHHUS  COLMAJIBHO-
SKOHOMMYECKUX TMPOILIECCOB Ha COCTOSHHUE HPHUPOIHON M COIMANBHOM Cpelbl, OCO3HAHHEM
r100aNbHOTO  XapakKTepa  OKOJOTMYECKMX  MpoOJieM; OpUEHTalMed Ha  TIpUMEHEHHE
MaTEeMaTHYECKUX 3HAHUU IS pPelieHUs 3ajad B 0OJIACTH OKpY)KAoIIeH cpelibl, TIaHWPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPYKAIOILEN CPE/IbL.

[{leHHOCTH HAYYHOTO TTO3HAHUS:
c(hOPMHUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U OOIIECTBEHHOW MpPaKTHKH, MOHMMAHMEM MaTeMaTU4YecKol Hayku Kak cdepbl
YeJI0BEYECKON JEATENIbHOCTH, 3TANlOB €€ pa3BUTHUSA U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUIIN3ALINN;
OBJIAJICHHUEM SI3BIKOM MaTEeMaTHKH U MaTeMaTU4YeCKOW KyJIbTYpOW KaK CpPEJICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATh IPOEKTHYIO M HCCIEIOBATENbCKYIO JI€ATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOEHHUS MporpamMmbl ydeOHOro mpeamera «MaTemaTuka
XapaKTepU3yIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3ZHAGAMENbHBIMU  OelicmBUAMU,
VHUBEPCANbHULIMU — KOMMYHUKAMUBHLIMUY — OCUCMBUIMU,  VHUBEPCANbHLIMU — Pecy IS IMUSHbIMU
oeticmseusimu.

1) Vuueepcanvuvie noznasamensuvle Oeticmeusi, obecneuusaiom Gopmuposanue 6a306blx
KOCHUMUBHBIX NPOUECCo8, 00y4aromuxcs (0ceoeHue mMemooo8 NOHAHUS OKPYHCaAouwe20 Mupa,
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamso ¢ ungopmayueii).

ba3oBble noruueckue IeUCTBHUS:

e BBIBIATH W XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUNA MEXIy TMOHATHSAMHU; (OPMYJIUPOBATH  OMPEACICHUS  TOHSTHIL;
yCTaHABIMBATh CYIIECTBEHHBIM TNpPU3HAK KIAcCU(PUKALMU, OCHOBAaHUSA [UIsI 00OOLIEeHUS U
CpaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAIIN3A,

e  BOCIPHHHMATH, (POPMYIUPOBATH M MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIHHBIC H
OTpUIATEIIbHBIC, SIMHIYHBIC, YACTHBIC U OOIIIHE; YCIIOBHBIC,

®  BBISBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEYHs B (hakTax,
TaHHBIX, HAOMIOACHUSIX W  YTBEPXKICHHUSAX;, TMpeJiaraTh KPUTEPUU ISl BBHISBJICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JeNIaTh BBIBOJIBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

®  IIPOBOJUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHHUM (TPAMBIC U
OT TPOTUBHOTO), BBICTpAWBATh APTYMEHTAIMIO, MPHUBOJIUTH TMPUMEPHI M KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;



e BBRIOMpaTh cnoco0 pemeHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pemieHus, BHIOMpaTh HaWOOJee MOIXOMSIUA ¢ YYETOM CaMOCTOSITETIHHO —BBIICICHHBIX
KpUTEPUEB).

bazoBsie nccieoBaTebcKue IeHCTBUS:

® JCNOJNB30BaTh  BONPOCHI  KAaK  HMCCIEAOBATENbCKUH  WMHCTPYMEHT  MO3HAHUS;
(bopMyITHpOBaTH BOMPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOIEMy, YCTAaHABIMBATh HCKOMOE
U JIaHHOE, (OPMHUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHECHUE;

® TPOBOJUTH CAMOCTOSITEIbHO CIUIAHWPOBAHHBIA HOKCHEPUMEHT, HCCIEAOBAaHUE IIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObBEKTa, SBICHHS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

®  CaMOCTOSTENHHO (hopMyIHpOBaTH 0OOOIIEHHUS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOACHNS, UCCIICOBAHMS, OLIEHUBATD JIOCTOBEPHOCTh MOJYYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001LIEeHMIT;

®  TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, @ TAK)KE BBIIIBUTATH MPEATIOIOKEHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ota ¢ nndopmarmeii:

®  BBIBIATH AeDUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETAa HA BOTPOC U IS
pelIeHMs 3a/1a9H;

e BeIOMpaTh HWHPOPMANMIO W3 HCTOYHUKOB pA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMAaTH3MpPOBAaTh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pA3TUYHBIX BUAOB ©  (opm
NIPEICTABIICHHUS;

® CTPYKTypupoBaTh HHGPOpPMAIMIO, TPEACTABIATh ©€ B  pa3iuyHbiX  (opmax,
WLTIOCTPUPOBATH TPahuuecKu;

® OLEHUBATh HAAEKHOCTH HMHPOPMALUK IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPHUTEPUSIM.

2) Vhusepcanvhvle KOMMYHUKAmuHble Oelicmsus, 00ecneuusaiom coopmMuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

OO6uenue:

e BOCHPUHHMMATH U (OPMYIHUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U IETSIMHU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIpAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHhMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS IO XOAY pelIeHHs 3aJayd, KOMMEHTHUPOBATh TMOTyYEHHBIN
pe3yJnbTar;

e B xo/e OOCYXJIEHHUS 33aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBI,
pemaemMoil 3aauM, BBICKA3bIBaTh WJICH, HAIIEJICHHBIC HA IMOWCK PEIICHHS; COMOCTaBISATh CBOH
CYXACHHS C CYKIECHUSMHU IPYTMX YYaCTHHUKOB JMajora, oOHapyKHBaTh Pa3inude U CXOJACTBO
MO3UIINI; B KOPPEKTHOH (hopMme POopMyITMpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHHS,

® TIPEACTaBIATH PE3YNbTaThl PEIICHUS 3a/1a4M, SKCIIEPHMEHTA, WCCIEIOBAHHS, TPOCKTa;
CaMOCTOSITENTHO BHIOMpaTh GopMarT BBICTYIUICHHS ¢ Y4Y€TOM 3a1ad  Mpe3eHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHHYECTBO:

® TIOHMMATh W HMCIOJB30BATh MPEUMYIIECTBA KOMAaHAHON W WHIUBUAYAJIbHONH pabOTHI IPU
pemieHHH y4eOHBIX 3a/a4, MPHHAMATh I1eb COBMECTHOH JIeSTENbHOCTH, IUTAHUPOBAThH
OpraHu3aIMI0 COBMECTHOM pabOThI, paclpenensaTbh BHJIbBI paboT, TOTOBapHBAaThCs, 00CYXAATh
MIPOIIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

®  y4yacTBOBaTh B IPYMIOBBIX (popmax paboTsl (0OCyxkaeHus, 0OMEH MHEHHMH, «MO3TOBbIE
IITYPMBI» W WHBIC); BBIOIHATH CBOI YacTh pabOTHl M KOOPIMHHUPOBATH CBOW JICHCTBHS C
JIpYTUMH YJIEHaMd KOMAaHJbI; OIIEHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMN MPOIYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VHhusepcanvhvie pezynsmuensie Oeticmsus, obecneuugarom Hopmuposanue CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.



Camoopranuzarusi:

COCTaBJIATh IUIAH, AJITOPUTM pEIICHHs 3a/Ja4d, BBIOMpATh CIOCOO pemeHus ¢ y4EToM
UMEIOIINXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTUPOBATh
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaILIUK.

CaMOKOHTPOJIb:

®  BJIAJCTh HaBbIKAMHM [TO3HABATEIBHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMbIX JIeHCTBUI
U MBICIUTENBHBIX MPOIECCOB, WX PE3yJIbTaTOB; BIAJETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3y/bTaTa PEIIEHUS MAaTEMAaTHYECKOH 3a1a4u;

® [pPEIBHUACTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PCIICHHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JNaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLEHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSM, OOBSICHATH MPUYUHBI
JNOCTHKEHUS] WM HEAOCTHXKEHMsI pe3yslbTaToB JEATEIbHOCTH, HAXOAUTh OIIMOKY, /JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

IIpeameTHble pe3yJbTaThl OCBOCHHS (enepanbHOil pabodell mporpaMMbl 10 MaTeMaTHKe
IIPEJCTaBJICHbI 10 roJjlaM 00Y4YEHHUs B paMKaX OTJIEIbHBIX Y4EOHBIX KypCOB B COOTBETCTBYIOILUX
paszenax HacTOAILIEH IIPOrPaMMBl.

OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

MHOACHUTEJIBHASA 3AITUCKA

Kypc «Anrebpa u Hayala MaTeMaTHYeCKOTO aHallM3a» SIBJISACTCS OJHUM W3 HaubOoee
3HaYMMBIX B MPOTpaMMe CTaplieil IIKOJbI, TOCKOJbKY, C OAHOH CTOPOHBI, OH O0ECIeYrBaeT
MHCTPYMEHTAJbHYIO 0a3y Ui U3y4eHHMs] BCEX €CTECTBEHHO-HAay4YHBIX KYpCOB, a C JpYyroi
CTOPOHBI, (OPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBINIJICHUE YYallUXCs Ha YPOBHE,
HEOO0XOAUMOM I OCBOEHHSI KYpCOB MH(OPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH.
B pamkax gaHHOTO Kypca ydaiiuecsi OBJIaIeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOoTOpast (hOpMyJIUpPYyeT CBOU JOCTHIKEHHS B MaTeMaTHUeCKOi (opme.

Kypc anrebpel 1 Hauanm MaTeMaTHYECKOTO aHalIHM3a 3aKIaJbIBA€T OCHOBY ISl YCIICHITHOTO
OBNIQJICHUSI 3aKOHaMHM (U3MKH, XUMHUH, OMOJIOTMM, TOHMMAHHUS OCHOBHBIX TEHJECHLUH
SKOHOMMKH M OOIIECTBEHHOW U3HH, MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX
U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIOJIb30BATh UX B IMOBCEJIHEBHOW XU3HU. B TOXKe
BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JIOTUYECKU CTPOrMMHU MATEMATHYCCKHUMH KOHCTPYKIUAMH
pa3BUBaeT yMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTb YTBEPKACHUS,
HCIO0JIb30BaTh 0000IIEHNE W KOHKPETU3allMio, a0CTparupoBaHHE M aHAJIOTHI0, (OpPMHUpPYET
KpeaTHBHOE U KPUTHYECKOE MbIlIUIeHHE. B Xoze u3ydeHus anreOpbl 1 Haval MaTeMaTHYeCKOro
aHaJM3a B CTApUIEH IIKOJIE YYalllMecs MOJIy4arOT HOBBIM ONBIT PEIICHWS NPUKIAJAHBIX 3aJ]ad,
CaMOCTOSITENIPHOIO ~ TIOCTPOCHUSI ~MaTeMaTHYECKUX MoOJeNell  pealbHBIX  CUTyallMid |
HHTCpHOpCTAllU  MOJYYCHHBIX peHIeHI/II\/'I, 3HAKOMATCA C IHOpUMEpaMUu MATEMATHUYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJe, HAYKE U B HCKYCCTBE, C BBIAAIOIIUMHCS MaTeMaTHUECKUMHU
OTKPBITHUAMU U UX aBTOPaAMH.

Kpr o6na)1aeT 3HAYUTCIIBbHBIM BOCIIMTATCIIbHBIM ITOTCHIIMAJIOM, KOTOpI)IfI PEAIN3YECTCA KaK
yepe3 yueOHbI MaTepHal, CriocoOCTBYIOMNN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crenuuky ydeOHOW NesATeTbHOCTH, TPEOYIOIIEH CaMOCTOSTEIHHOCTH, aKKYpPaTHOCTH,
MIPOJAOIDKUTEILHON KOHIIEHTPAIlUM BHUMAHUS M OTBETCTBEHHOCTH 3a MOJIyYeHHBIH pe3ysbTar.



B ocHoBe meronumku oOyueHHsl anreOpe M HayajlaM MaTEeMaTHYeCKOro aHalu3a JIeKHT
NesITeIbHOCTHBIN MPUHLUI 00y4EHUs.

CrpykTypa Kypca «Anredpa ¥ Hayaja MaTeMaTUYECKOI'O aHaJIM3a» BKJIKOYAET CIEAyHOIIne
COJIepKaTeIbHO-METOJUUeCKue JUHUU: «YHucna u BblUMCIEHUA», «DyHKUMH U Tpadukm»,
«YpaBHEHUSI M HepaBeHCTBa», «MMHOXKeCTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATECIBHO-
METOJIMYECKUE JIMHUM M3Y4alOTCS Ha MPOTSHKEHUM Troja oOydeHUs B cCTaplled IIKoJe,
€CTECTBEHHO [JOIOJHSS APYr Ipyra U IOCTEIEHHO HACBIASCh HOBBIMM TEMAMM U pa3zcilaMu.
JlaHHBII KypC SBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSAET B cebe coaepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX AMCLUIUIMH: anredpa, TPUTOHOMETpUs, TEOPHsl MHOXKECTB U Jp.
ITo Mepe TOro Kak yyarmuecst OBJIaIEBalOT BCE Oosiee MIMPOKUM MAaTEeMAaTHUYECKUM aIllapaTtoM, y
HUX I0CJIEZI0BAaTEIbHO (POPMHUPYETCS] U COBEPLICHCTBYETCS YMEHUE CTPOUTh MATEMaTHUYECKYIO
MOJIETIb PEAJIbHOM CUTyalluu, IPUMEHATh 3HAHMS, INOJy4YeHHbIE B Kypce «Airedpa U Hauyana
MaTeMaTHYeCKOro  aHajuu3a», Ul  PEUIeHHs  CaMOCTOSTEIbHO  CHOpMYyIMpOBaAHHOMN
MaTeMaTUYECKOH 3aJjauu, a 3aTEM UHTEPIPETUPOBATh NOJYyUYEHHBIN PE3ybTaT.

ConepxatenbHo-MeTOANYECKas TUHUA «Yucaa ¥ BBIYMCIEHUS» 3aBepluaeT (GpopMupoBaHUE
HABBIKOB HCIIOJIB30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe ObLI0 HAYaTO B OCHOBHOM 1mKoie. B
crapiieil mkoje oco0oe BHUMaHUE yjenseTcss (OPMUPOBAHUIO IMPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BKIIIOYAIOIIUX B CeOsl MCIIOJIb30BaHUE DPA3IUYHBIX (POpPM 3ammcu JEHCTBUTEIBHOTO
4lClla, YMEHHUE PallMOHAJIbHO BBIIOJHATH JEHCTBHS C HUMH, J€laTb NPUKHUIKY, OLIEHHWBATH
pesyabrar. OOydaromuecs: IMOJNy4aroT HABBIKM MPHONMKEHHBIX BBIYUCICHUN, BBIOJHEHUS
NeUCTBUI C 4MCIaMHU, 3allMCAaHHBIMM B CTaHJIApTHOU (popMe, UCIOIBb30BaHUS MaTEMaTHUYECKUX
KOHCTAHT, OLICHUBAHMSI YUCIIOBBIX BbIPAXKEHUI.

JIuHus «YpaBHEHUS U HEpPABEHCTBAa» pealn3yeTcs Ha MNPOTSDKEHUH BCEro OOydeHUs B
CTapuiedl IIKoJie, IOCKOJIbKY B KaXJOM paszjiele IporpaMMbl IPEeIyCMOTPEHO peLIeHHE
COOTBETCTBYIOLIMX 3a7a4y. OOyuaromuecs OBaIeBaIOT PA3IUYHBIMU METOAAMHU PELICHUS LEIbIX,
paloHaIbHBIX, HPPALUOHAIBHBIX, 10KA3aTEIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUUECKUX
YPaBHEHUN, HEPABEHCTB U UX cucreM. [lomydyeHHbIE yMEHHS UCIIONB3YIOTCA IIPU UCCIIEIOBAHUU
(GYHKIMH C TOMOINBIO MPOW3BOAHOM, PEIICHUH MPHUKIAJHBIX 33/a4 M 3a/a4 Ha HaXOXKJIEHHE
HauOONIBIIMX U HAUMEHBIIUX 3HaueHul (QyHkuu. JlaHHas coaepxKarenbHas JIMHUS BKJIIOYAeT B
ce0s Takke (OPMUPOBAHHE YMEHHU BBINONHATH pacuéTel Mo (opmynam, Mpeodpa3oBaHUS
LENbIX, PAalMOHAIBHBIX, HMPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKEHUN, a TaKKe
BBIPQXEHUI, COJIep)KallMX CTeNeHu M Jjorapupmel. braromaps usydeHHro anreOpandeckoro
MaTepuasa MPOUCXOAUT JalbHelIIee pa3BUTHE aITOPUTMHUUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
ydamuxcs, (GOpMUPYIOTCS HaBBIKM JEAYKTUBHBIX DPACCYKIEHUH, pabOTbl C CUMBOJIbHBIMHU
¢dbopmamu, TpeCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeayaraet 3QeKTUBHbIE HHCTPYMEHTBI JUIsl PELLIEHUS TPAKTUYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeTonuyeckass auHUS «DyHKuMM U rpaduKu» TECHO MEpervieTaeTcs ¢
IPYTMMH JIMHUSMH Kypca, IIOCKOJBKY B KaKOM-TO CMBbICIE 3aJa€T IIOCIEN0BaTENbHOCTh
u3ydeHus wMartepuana. V3ydeHue CTENeHHOW, TMOKa3aTenbHOH, JorapudMUYecKod U
TPUTOHOMETPUUECKUX (YHKIUH, UX CBOHCTB U TpadUKOB, HCHOIb30BaHHWE (YHKIUH s
pelieHns 3ajad U3 APYTUX Y4eOHbIX IMPEJIMETOB U PEaJbHOW JKM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHAIM30M, TaK U C pElIeHuEM ypaBHEHHH U HepaBeHCTB. [Ipu aTom Gombinoe
BHHUMaHUe ynensercss (OpMHUPOBAHMIO YMEHHUS BbIpakaTh (pOpMyramMH 3aBHUCHMOCTH MEXIY
pa3NUYHBIMU  BEJIMYMHAMH, MCCIEI0BATh IOJyYeHHble (YHKLIUHU, CTPOUTh HUX TpaduKH.
Matepuan 3ToW cojep)KaTelbHON JMHUM HAlelleH Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJIAIOMIMX  BBIpaKaThb 3aBUCHUMOCTH MEXJAYy BeJIMYMHAMH B  pa3iuyHOH  (dopme:
aHaJIMTUYEeCKOW, Tpaduueckod U crnoBecHOM. Ero wusydeHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIEHHI0O M KOHKpETH3alluu,
HCIIOJIb30BAaHUIO aHAJIOT .



CopepxarenpHo-MeTOANYECKAsT JUMHUSA «MHOXECTBAa M JIOTMKa» B OCHOBHOM IIOCBSLIEHA
3JIEMEHTaM T€OPUHM MHOXKECTB. TE€0pPETUKO-MHOKECTBEHHBIE IIPEICTaBICHUS IIPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTeMaTHKH U MpeAsaraloT HauloJjiee YHUBEPCAIbHBIN S3bIK, 00bEANHAIONINN
BCE paslenbl MATEMATHMKA U €€ NIPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MAaTEMaTHYECKHUE
JUCLMIUIMHBL B enuHoe nenoe. 11oaToMy BakHO 1aTh BO3MOXKHOCTH INKOJIBHHKY ITOHUMAaTh
TEOPETUKO-MHOKECTBEHHBI S3bIK COBPEMEHHOM MAaTeMaTMKH M UCIOJIB30BaTb €ro Ui
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «AunreOpa um Hayajma MaTeMaTH4YeCKOrO aHAJIM3a» MPUCYTCTBYIOT TAaKKE OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUSA, KOTOpPble NPU3BaHbI C(HOPMUPOBATH HABBIKM IOCTPOCHUS
MOJIENIEN peanbHbIX CUTYyallMi, UCCIEI0BAaHUSA 3TUX MOJIEIEH C MOMOILBIO anmapara ajareopsl u
MaTEMaTUYECKOr0 aHalIu3a W HUHTEPIPETALMM IIOJIYYEHHBIX pe3ylabTaToB. Takue 3amaHus
BIUICTEHB! B K&Kl M3 PA3[eiIOB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTepuall Kypca IIUPOKO
UCIOJIb3YETCS Ul PEIUEHUs NMPUKIAAHbIX 3ana4. [Ipu pelennn pealbHbIX NPaKTHYECKUX 3a1a4
yJamggecss — pa3BUBAIOT  HAONIOAATENBHOCTb,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCIOJIb30BATh AHAJIOTUIO, 0000IIATh M KOHKPETH3UPOBAaTh IMPOOIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELIEHUS NPUKIAAHBIX 3a/ad OpraHU3yeTcs B
Ipolecce U3y4eHus BceX TeM «ANreOpbl U Haual MaTEMaTHUYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wm3ydenue yueOHOro Kypca «AureOpa M Havaja MaTeMaTHYECKOTO aHallM3a» OTBOJUTCS
170 gaca: B 10 xmacce — 68 wacoB (2 yaca B Hemento), B 11 kmacce — 102 gaca (3 ugaca B
HEJICITIO)

COJEP/KAHUE OBYYEHUA

10 KJIACC

Yucsa v BbIYMCICHUSA

Panmonanbhble uncina. OOBIKHOBEHHBbIE M JAECATHYHBIE APOOH, HMPOLEHTHI, OECKOHEUYHbIE
nepuoguueckue  Apoou. Apudmernyeckue omnepaudd € palUOHAIbHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHMCIOBBIX BbIpaxkeHUU. [IpumeHeHue npoOelt W MPOILEHTOB I PeLICHHS
MIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHbIX OTpAcied 3HAHUM U pearbHOU KU3HHU.

JlelicTBUTENbHBIE uucla. PannoHanmpHbIE M UppalMOHaNbHBIE YHUCIA. ApUpMETHYECKHE
orepalyy ¢ JAeUCTBUTENbHBIMU YKcaaMu. [Ipubnmkénnble BbIYMCIEHUS, PaBUia OKPYTJIEHUS,
MIPUKUIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUH.

Crenenp ¢ 1ensiM mokazateneMm. CrtangapTHas (opma 3amucu JeHCTBUTETHLHOTO YHCTA.
Hcnonb3oBanue mnoaxondimied ¢GopMmbl 3amMcH  ACWCTBUTENBHBIX YHCEN JUId pELIeHUsS
MPaKTUYECKUX 3aJ1a4 U NPECTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypaJlbHOM cTeneHu. JleHcTBUS ¢ apupMETUYECKUMHU KOPHIMHU
HaTypaJIbHOM CTEIEHU.

CuHyC, KOCUHYC M TaHI'€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE TPEOOPaA30BaHHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHHH. OCHOBHbIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHMe, KOpeHb ypaBHEeHU. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeToy HHTEpBaJIOB.

Pemenue uenbix u JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

IIpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHHI0O MAaTEMaTHMYECKHUX 3aJad M 3a1ad U3
pa3IMYHbIX 00JacTel HayKH U peasbHOM JKU3HH.



DOYyHKIUM U TPapuKHn

OyuK1us, crocodsl 3aganus pynkuuu. ['paduk pyHkiun. Bzanmuo odpatHbie pyHKIMM.

OO6nacte ompeneneHusi U MHOXKECTBO 3HaueHWi ¢ynkumu. Hymu ¢yskmum. I[TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHass yHKOMs C HATypalbHBIM U IIeNBIM MoOKazarenem. EE€ cBolicTBa W Tpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0i CTENEHHU.

TpuronomeTrpuyeckasi  OKpPYKHOCTb,  OIpeIEJeHHE  TPUTOHOMETPUYECKUX  (QYHKIUH
YHUCJIOBOI'O apryMEHTA.

Havana maTeMaTH4yecKoro anajmsa

ITocnenoBarenpHOCTH, CrocoOBl  3aJaHHUs  TOCIEI0BATEIHLHOCTEH. MoOHOTOHHBIE
IOCJIEJ0BATEIBHOCTH.

Apudmernueckast u reoMmeTpudeckas nporpeccun. beckoneyHo yOpIBaromas reoMeTpuyecKast
mporpeccusi. Cymma OeCKOHEYHO YOBIBaroIIel TreoMeTpuueckoil mporpeccun. Dopmyna
CJIOKHBIX MPOLEHTOB. Vcrob30BaHne NPOrpeccuu JUisl PEIICHUs peabHbIX 3a7a4 MPUKIAJHOIO
Xapakrepa.

MHoxecTBa H JIOTHKA

MHoxecTBO, omepauuu Hajg MHOxkecTBaMu. [luarpammbl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arapara Uil OIMCAaHUs PEANBHBIX IIPOLIECCOB U SBJICHUM, IIPU
pElIeHNH 3a7a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIACC

Yuciia v BbIYHCICHUS

Hatypanbnble u nensle yncia. [IpusHaku 1e1MMOCTH LEbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTENICHH.

Jlorapudm yucna. JlecaTHIHbIC 1 HATYPAIbHBIC JTOTapH (MBI

YpaBHeHus1 H HepaBeHCTBA

[TpeoOpa3oBanue BEIpaXKEHUH, COJIEPIKAIIUX JIOTAPUPMEI.

[Tpeobpa3zoBaHue BeIpa)KE€HUM, COAEpKAIIMX CTENIEHH C PAallMOHAJIbHBIM ITOKA3aTEJIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHS 1 HEPaBEHCTBA.

CucremMpl JUHEWHBIX ypaBHEHHWIl. PelmeHue NpuUKIagHBIX 33/4a4 C TOMOILIBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYTHOCTH PallMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpumeHneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTEMaTUUECKUX 3ajad U 3aja4
U3 PA3JIMYHBIX 00JIaCTel HAyKU U peabHON KU3HH.

DYHKIUHN U TPAPUKH

Oyukuus. [lepuoandeckue pynkuuu. [IpomMexyTkun MOHOTOHHOCTH (QYHKIIMU. MakcuMyMBbl
1 MUHUMYMBI GpyHKIIMA. Hanbospiiee 1 HanMeHblliee 3HaueHne (PYHKITUU Ha TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKU.

[ToxazarenbHas u Jorapupmuueckast GyHKINU, UX CBOWCTBA U TpaUKH.

Hcnonp3zoBanue rpadukoB GyHKIUMA 71 peIISHUS YPABHEHUN M THHEHHBIX CUCTEM.

Ucnons3zoBanne rpadukoB (YHKIHN I WCCICIOBAHUS IPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpPBbIE BO3HUKAIOT MPYU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEJIMETOB U PEATbHOM KU3HH.

Hayana mareMaTH4ecKoOro aHajJm3a

HenpepriBable pyHKIMH. MeToT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBogHas pyHkuuu. 'eomeTpuueckuii 1 GU3NIECKUl CMBICT TPOU3BOIHOM.

[IpousBonHbie 3reMeHTapHbIX (GYHKIUN. DopMysbl HaX0XKJIEHUS MPOU3BOAHON CYMMBI,
MIPOM3BEACHUS U YaCTHOTO (PYHKIIHH.



[IpuMeHeHne TPOU3BOIHON K MCCIENOBAaHHMIO (PYHKIMI Ha MOHOTOHHOCTb M IKCTPEMYMBI.
Haxoxxaenne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHUs (PYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne MPOU3BOIHOM I HAXOKACHUS HAUITy4lIero PEIICHNs B IPUKJIaJAHbIX 3a1a4ax,
JUIsL OTIPEJICJIEHUs] CKOPOCTH IpoIiecca, 3a1laHHOTO (OPMYIIOH UiTH rpauKoOM.

[TepBooOpaznas. Tabmua nepBooOpa3HBIX.

WuTerpain, ero reoMmeTpudeckuii M GU3NIECKuii CMBICI. BeIdncieHrne naTerpaia mno gopmyie
Herorona—JleiiOuuna.

NPEJAMETHBIE PE3YJIbTATbHI

OcBoeHne y4eOHOTO Kypca «Anredpa M Hayala MAaTeMaTHYECKOrO aHallM3a» Ha YpPOBHE
cpeaHero o0miero oopa3oBaHus JODKHO O0ECIIEYMBAThH AOCTHIKEHHE CIICIYIONIUX MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

Yucia v BbIYMCIEHUS

OmnepupoBarh TOHSATHSAMH: pPAlMOHAIBHOE W JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs W
JEeCATUYHAsS IPOOb, MPOICHTHI.

BrimonHsaTs apudMeTndeckue onepanuy ¢ paiuoHATbHBIMU U JCHCTBUTEILHBIMU YUCIIAMHU.

BreImonHAT,  NpUOMMKEHHBIE BBIYHCICHHS, WCIONB3YyS IMpaBWIA OKPYIJICHHS, JACNaTh
MPUKHUIKY U OIICHKY Pe3yJbTaTa BBIYMCICHUH.

OnepupoBarh TOHATHUSMHU: CTCNEHb C IIEIBIM IOKa3aTelieM; cTaHAapTHas (opma 3amucu
JICCTBUTEIILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTEIEHU; UCIIOJIb30BaTh MOAXOJAIIYI0 (HOpMY
3aIMCH JCHCTBUTEIBHBIX YHCEN JUISl PEIICHUS MTPAKTUICCKHUX 33]1a9 U MPEICTABICHHUS TaHHBIX.

OnepupoBarh MOHATHSIMH: CHHYC, KOCHHYC M TaHTE€HC MPOW3BOJIBHOTO YIJIA; MCIOIb30BaTh
3aIMCh MPOU3BOJIBHOTO yTJjIa Yepe3 00paTHbIC TPUTOHOMETPUYECKUE (PYHKIINH.

OnepupoBaTh MOHITHEM: CTCTICHD C PAIMOHALHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHITHIMH: JOorapudM duciia, TeCATUIHBIC U HATypaIbHBIC IOTAPUPMBIL.

YpaBHeHUS] U HEPABEHCTBA

OmnepupoBaTh MOHATHUSMH: TOXKAECTBO, ypPaBHEHHE, HEPABEHCTBO; IIEJIO€, PAIMOHAIBHOE,
MppanroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHUE,

BeimonHATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPHUYECKUX  BBIp@XEHUH M pewiathb
TPUTOHOMETPHUYECKUE YPABHEHHS.

BeImonHATE MpeoOpa3oBaHus IIETBIX, PAMOHAIBHBIX W HPPAIMOHAIBHBIX BBIPAKCHUH W
peraTh OCHOBHBIE THITBI LIENBIX, PAIIHOHAIBHBIX U UPPAIIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHsATH ypaBHEHHS M HEpPaBEHCTBA JUIS pEIICHUS MaTeMaTHYeCKUX 3ajady W 3a1ad M3
pa3nuyHbIX 001acTell HAYKU U pealbHOM KHU3HH.

MogenupoBaTh peajibHble CUTYaIlMH Ha s3bIKE aIreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHMUS,
HEpPaBEHCTBA II0 YCIOBHUIO 3aJadud, HCCIEAOBaTh IOCTPOCHHBIE MOJENN C HCHOJIb30BAaHHEM
afmapara anreopsl.

DYHKIUHN U TPAPUKH

OnepupoBaTh MOHATHAMHU: (YHKIUS, CHOCOOBI 3a7aHusl (QyHKIMH, 00JacThb ONpEaesIeHUs U
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIUH, B3aUMHO 0OpaTHbIE (YHKIIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIM (YHKIHHU, IPOMEKYTKH
3HaKOIIOCTOSTHCTBA.

Hcnonb3oBate rpaduku GyHKINN 1715 pelieHHs] YpaBHEHHH.

Ctpouth W uuTaTh TpapuUKH JTUHEHHOW (YHKUIMH, KBaJApPaTUYHON (DYHKIUH, CTETIEHHOMN
(YHKIIMU C LENBIM [TOKa3aTeIeM.

Hcnonb3oBate Tpapuku (QYHKIUN I MCCIEOBAHUS MPOIECCOB M 3aBHCUMOCTEH NpHU
pelIeHNH 3a/a4 W3 JPYTUX YY4EeOHBIX MPEIMETOB M pPEalbHOW JKU3HH; BBIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUUNHAMH.



OmnepupoBarh MOHATUAMU: NIEpUOIUYEcKast (QYHKIIHSL, TPOMEXYTKH MOHOTOHHOCTH (DYHKITHH,
TOYKH IKCTpeMyMa (PyHKIIMH, HauOoJIblIIee U HaUMEHblIIee 3HaUCHHs (PYHKIUU Ha TIPOMEXKYTKE;
UCIIOJIB30BATh UX VIS UCCIEAOBaHUS (QYHKIMH, 3alaHHOH IpapHuKOM.

OnepupoBarb  MOHATUSAMHU: rpaduKkd  TOKa3aTelbHOH,  JorapuMUYECKO
TPUTOHOMETPUYECKUX (QYHKIMN; H300paXkaTh UX Ha KOOPAWHATHOW IJIOCKOCTH M MCIIOJIb30BATh
IUIsl PELICHUs] yPaBHEHUI 1 HEPABEHCTB.

N300paxaTh Ha KOOPJMHATHOM IJIOCKOCTH I'paMKH JIMHEHHBIX YPaBHEHUH U MCIOJIb30BaTh
UX JUUISl PELICHUS] CUCTEMBI JINHEWHBIX yPaBHEHH.

Hcnonp3oBate rpaduku GyHKIMH A7 MCCIeOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH U3 IPYTHX

Y4EOHBIX JTUCIUILIHH.

Havana maTteMaTH4yecKoro aHajmsa

OnepupoBaTh MOHATHSMHU: IOCJIENOBAaTEIbHOCTh, apU(pMeTHUecKas U TIeoMeTpudecKas
IIPOIPECCUM.

OnepupoBaTh NOHATUSAMH: OECKOHEYHO YOBIBAOIasi reOMETpUYecKas IpOrpeccusi, Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM TPOrPeCcCHH.

3agaBaTh MOCJIEI0BATEIILHOCTH Pa3IMYHBIMU CIOCOOAMHU.

Hcnons30BaThk CBOWCTBA MOCIEAOBATEIIBHOCTEN U IPOTPECCUM JJI PELICHUS PEAJIbHBIX 3a]a4
IIPUKJIATHOTO XapaKTepa.

OnepupoBaTh NOHATUSAMM: HeNpepbIBHAs (PYHKUIMS; TPOU3BOAHAS (DYHKIMH; HUCIOIb30BAThH
TEOMETPHUECKUI M (PU3NIECKHUI CMBICI IPOM3BOIHOM ISl PEIICHUS 3a/1a4.

HaxoauTe Npou3BO/AHBIE 3J€MEHTapHBIX (DYHKIUM, BBIYMCIATH HPOM3BOJHBIC CYMMBI,
IIPOU3BECHNUS, YACTHOTO (DYHKIIMIA.

Hcnonp30BaTh NPOM3BOJHYIO JUISl KCCIEI0BAHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,
IPUMEHSATh PE3yJIbTaThl UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOIHYIO JUISl HAXOXKICHHS HAWITYYIIEro PEIIECHUS B IPUKIIAIHBIX, B TOM
YHUCJIE COLUATIBbHO-3KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATUSIMM: NEPBOOOpa3Has W HHTErpaji; MOHUMATh I'€OMETPUUYECKUN U
(bu3nueckuil CMbICT UHTETpaJa.

Haxomuts nepBooOpa3Hble 3I€MEHTAPHBIX (YHKIIMH; BBIYUCIATH MHTErpal mo ¢opmyie
Herotona—JIeitOnuna.

Pemarp npukianHbele 3aa4, B TOM YHCII€ COLUAIbHO-DKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOI0 aHAJIN3a.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATHSIMH: MHOXKECTBO, ONIEPALIUU HAJl MHO)KECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT Uil ONMMCAHUS PEAIBHBIX MPOLECCOB U
SIBJIGHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

OnepupoBaTh NOHATUIMHU: ONPEACIEHUE, TEOPEMA, CIEACTBHE, T0KA3aTEIBCTBO.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Noe KoanuyecTBO
w/n HaumeHoBaHuUe pa3aesioB M TeM NPOrpaMMbl YACOB
1 MHOKeCcTBa palliOHATBHBIX U JCHCTBUTEIBHBIX YHCEIL. 14
PanmonansHbIe ypaBHEHUST M HEPABEHCTBA
2 Oynaknuu 1 rpaduku. CTEneHb ¢ 1eIbIM IMoKa3aTeaeM 6
3 ApudmeTndeckuii KOpeHb N—oii crenenu. ppannoHanbHbIe 18

YpaBHEHUS U HEPABEHCTBA




4 ®DopMyIbl TPUTOHOMETPUN. T pUTOHOMETPUYECKUE YPAaBHEHUS 22
5 [TocnemoBaTeIbHOCTH M IPOTPECCUU 5
6 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTH3aIs 3HAHUN 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
No Kouanuectso
wn HaumeHoBaHue pa3aeioB M TeM NPOrpaMMbl 9aACoB
1 Crenens ¢ pauoHaIbHBIM TTOKa3zareneM. [lokazarenpHas 12
¢dbyukuus. [Toka3arenpHble ypaBHEHUSI U HEPABEHCTBA
5 Jlorapudmuueckas ¢pynkuus. JlorapugmMuueckue ypaBHEHUS 12
U HEpaBEHCTBA
3 TpuronomeTrpuyeckue GyHKIMH U UX TpauKH. 9
TpuronomeTpruyecKue HEPaBEHCTBA
4 [IpounsBoaHas. [Ipumenenne npon3BoAHON 24
5 WuTerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHUI 12
7 HatypanbHble 1 nienblie yncia 6
8 IToBTOpEeHME, 0000IICHHE, CHCTEeMAaTH3aIs 3HAHUH 18
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJJISA YYEHUKA
Anrebpa u Hayana MmaTematuueckoro ananusa, 10-11 kmaccel/ Anumos L. A., Kansarun 10.M.,
TexyueBa M.B. u np. Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienne.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Anrebpa u Havara MaTemMaTrueckoro ananusa, 10-11 kmaccel. TemaTrueckne TeCThl M 3a4€Thl
111 o61eoOpa3oBaTenbHbIX yupexaenuid/lennmesa JI.O.- M: Muemo3uHa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBbI n PECYPCBbI CETH
HUHTEPHETUHU®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCblI CETHU
HUHTEPHET

Enunas komnekius [{udpossix o6pazoBaTenbHbIX pecypcos. http://school-collection.edu.ru/

- Otkpsitas mkona. EI'D ( https://vk.com/mif.openschool)

- Pemry EI'D (https://math-ege.sdamgia.ru/)

- becrmnarnwiii Tpenax€p EI'D doxcsopn (https://training.foxford.ru/)

- ®UIIU otkpsiThiii Oank 3ananuii (https:/fipi.ru/)

-lllkona [Mudaropa ET'D u OI'D (vk.com»shkolapifagora



http://school-collection.edu.ru/
https://vk.com/mif.openschool
https://math-ege.sdamgia.ru/
https://training.foxford.ru/
https://fipi.ru/
https://vk.com/shkolapifagora

®EJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYUEBHOT'O KYPCA
«TEOMETPUSI»

MOSCHUTEJIBHAS 3AIIUMCKA

['eomerpus sBHseTCs OIHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs, TaKk Kak o0ecrnedynBaeT BO3MOKHOCTh HM3YYCHHs] KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOU HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MblIUIeHUE, (OPMUPYEMOE TPH H3YYCHHH OOYYAIOMIUMHUCS TMOHATHIHBIX
OCHOB TEOMETPUU M TIOCTPOCHHH IICTIOYKH JIOTUYECKHX YTBEPXKIACHUH B XOIEC PEIICHHS
TEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUTATH M OMPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCA TIPU PEUIEHWH 3aJlad €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpHUEHTHPOBATHCS B TIPOCTPAHCTBE UIPaeT CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTax AesTenbHOCTH dYenoBeka. OpHeHTalus YellOBeKa BO BPEMEHHM WU IMPOCTPAHCTBE —
HEOOXOJMMOE YCJIOBHE €r0 COLMAIBHOIO OBITHS, (GopMa OTpa)KEHUS OKPYKAIOIIETO MUpa,
YCIIOBUE  yCIENTHOTO TIO3HAHWS W aAKTHBHOTO MPEoOpa3oBaHUs  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu 0ObEIUHSET pa3Hble BUIbI YUEOHOU U TPYAOBOI
NESATCIIHOCTH, SIBJIISICTCS OJAHUM M3 TPO(ECCHOHATHHO BAXKHBIX KA4eCTB, MO3TOMY aKTyalbHA
3amaya GOpMHUPOBaHUSL y OOYyYAIOMIMXCSA MPOCTPAHCTBEHHOT'O MBIILICHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJIOTOBKE K MPAKTUYCCKOU
JEATETLHOCTH IO MHOTHM HaIpPaBJICHHUSIM.

Ienb ocBoeHUs mporpaMMel yaeOHoTo Kypea «I'eomeTpus» Ha 6a30BOM YPOBHE O0yUYEHHS
— obmieobpazoBaTenbHOE M OOIIEKYJIbTYpHOE pa3BUTHE OOYydaIoLIUMXCs Yepe3 obecreueHue
BO3MOYXHOCTH TIPUOOPETCHHUS W UCTOJIL30BAaHUS CHCTEMATHYCCKUX T'€OMETPHUYSCKUX 3HAHUHN H
JeNCTBUM, crienn(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIIEUTHOTO MPOJ0JKEHUsI 00pa3oBaHus 10
CHEIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOIb30BAHHEM I'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa UIg OO0y4arouuxcs
CpeIHEH WIKOJIbI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHHH HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusa. Takum oOpa3om, oOyuaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYCCKUE YMEHUS, CBS3aHHBIC CO CIeNU(DHUKON reOMEeTPHH W HEOOXOIUMBIC JIIIs
KU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHUIO
0oJsee TIIyOOKO, €CiIM B JAJIbHEUIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUUYCCKUX 3HAHUSIX B
npodeccnoHaNbHOM e TENbHOCTH.

JlocTukeHue e OCBOCHHUS MPOrpaMMBbl 00eCTIeUrBAETCS PEIIEHUEM COOTBETCTBYIOLIUX
3anad. IlpuopureTHeiMu 3agauyamMu ocBoeHMs Kypca «I'eomerpumn» Ha 0a3oBoM ypoBHe B 10
KJIacce SBIISIOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPHUH KaK YacTh MHPOBOH KYIbTYphl H

OCO3HaHHE e€ B3aUMOCBSI3H C OKPYKAFOIIIUM MHUPOM;

e (opmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHWKAX U TeJlaX BpalleHUs KaK o
BaXHEHIIINX MaTeMaTHYECKUX MOJIENSIX, TO3BOJSIONIUX OMHUCHIBATh M U3y4aTh pa3HbIC
SBIICHUSI OKPY’KAOIIIETO MUPA;

e (opmupoBaHWE YMCHHs PACIIO3HABATH HA YEPTEIKAX, MOJEISIX M B PEATHBHOM MHPE
MHOTOTPaHHHKH U TeJla BPaIlCHHUS,

® OBJQJICHWEC METOJAaMH pEIICHHWS 3a7ad Ha IOCTPOSHUS Ha HM300paKEHUSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSATHSIMH O MHOTOTPAaHHUKAX U
TeJax BpalleHUs U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3a7ad; (hOpPMHUPOBAHHE yMEHUS
MPOBOJAMWTHh  HECIOXHBIC JOKa3aTeNIbHBIE  PAcCYXJACHHS B  XOJ€  PeIICHUs
CTEPEeOMETPUUECKUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIePKaHUEM;



® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH  oOydaromuxcs,
ITO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILICHUS;

e (QopmupoBanue (PyHKIHOHAIBHOM TI'PaMOTHOCTH, PEJEBAHTHOW TE€OMETPUU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CUTYallUAX W IMPH U3YUYEHUU JPYTHX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH HX Ha S3BIKE
FEOMETPUM U  CO3[1aBaThb TIE€OMETPUYECKHE MOJEIU, NPHUMEHATh OCBOCHHBIN
FEOMETPUUYECKUN ammapar Juisl pelIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLICHUBATH ITOJIYYEHHBIE PE3YIIbTAThI.

OTnU4UTENBHOW 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSl BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hauaje €ro HW3y4yeHWs 3a7ay, peHlaeMblX Ha YPOBHE HWHTYUTHBHOIO IIO3HAHHUS, H
ornpenenéHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOT0 M TPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HMHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YyUEHUIO IIPEAMETA.

[Ipenmourenune OTHAETCA HAMNSIIHO-KOHCTPYKTUBHOMY MeETONYy OOyYeHHs, TO €CTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TIPAKTUYECKOU
NEeATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUM Yy ydalluxci B  Kypce
CTEpEOMETPUU NPOBOJUTCS 3a CUET pElICHUs 3a7a4 Ha CO3JaHHUE IMPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEpUPOBAaHHE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3ganue oOpa3a MHPOBOAUTCSA C
OIOPOM Ha HArJISAHOCTh, & OIEPUPOBAHUE O0PA30M — B YCIOBUSX OTBJICUEHMS OT HAIJISHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJAEPKAHMS.

OcHoBHBIE  conepxaTenbHble JuHUM — Kypca «leomerpum» B 10  kmacce:
«MHororpanHuku», «lIpsMble M MUIOCKOCTH B IHpOCTpaHCTBe». DOPMUPOBAHUE JOTUYECKHUX
YMEHHI pachpeiessieTcsl He TOJIBKO MO COAepkKaTeNbHBIM JIMHUSIM, HO U TI0 Toj1aM 00y4YeHHs Ha
YPOBHE CpeIHEro 0011ero o0pa3oBaHus.

Copepxanue oOpa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM peE3yJIbTaTaM OCBOCHHS
paboueii mporpaMmbl, pacpeaeNEHHBIM 110 To1aM 00y4YeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
9TOOBl ~ OBNAQJICHHE TEOMETPUYECKHUMH  TOHSITHSIMH ¥ HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEZIOBATENbHO U TOCTYIATENIbHO, C COONIOACHUEM NPHUHLHMIIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAJIUCH B OOIIYIO CHCTEMY M€OMETPHUYECKUX MpeACTaBIeHUI 00yJaronmxcs,
pacmpsis 1 yriryossis €€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue yueoHOTO Kypca «['eomerpus» orBoautcs 102 waca: B 10 kmacce — 68 yacos (2
yaca B Hefieno), B 11 knacce — 34 yaca (1 yac B HefIeN0)

COJAEPKAHUE OBYUYEHUA

10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE NIOHATHA cTepeoMeTpun. Touka, npsmas, IIOCKOCTb, TpocTpaHcTBO. [lonsaTHe

00 aKCHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHOe pacrniosioxxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUeECs, I1apaule/IbHbIE U
CKpenBaromuecss npsaMsle. llapainenbHOCT NOpPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:
NapajuleJIbHbIE IIPSMBIE B IIPOCTPAHCTBE; MApAIUICIBHOCTh TPEX MPAMBIX; I1apalIeIbHOCTh
NpSAIMOM M IUIOCKOCTH. YTJIBI C COHANpPABJICHHBIMM CTOPOHAMH; YIrOJd MEXAy NpPSIMBIMH B
npocrpaHcTBe.  llapamnenbHOCTH  IUIOCKOCTEW: — IapajljlelbHble  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinyie npocTpaHCTBEHHBIE (PUTYPBI HA MJIOCKOCTHU: TETPASP,
KyO, mapajijienenure;; IoCTPOeHUE CEUeHUH.



[leprieHAMKYAAPHOCTh MPSIMOM M IUIOCKOCTH: NEPHNEHIMKYJAPHBIE MPSMbIE B
MPOCTPAHCTBE, MPSMBIE IMAPAJUIENBHBIE W MEPIECHAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHIEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOM NEPHEeHAMKYJIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM U INUIOCKOCTBIO; JBYTPAaHHBIM yroul,
JIMHEWHBIN YroJl JABYTrpaHHOTO yria. [lepneHaukyisip M HakJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHHE OT TMPsIMOM 110 IUIOCKOCTH, MpOEKUIus (GUrypsl Ha IUIOCKOCTb.
[lepneHuKyISApHOCTD IIOCKOCTEN: MPU3HAK MEPIICHIUKYISIPHOCTH ABYX IJIOCKOCTE. Teopema
0 TpE€X MEPIECHIUKYIIApaXx.

MHOrorpaHHUKH

[loHsiTHe MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHThl MHOTOIPDAaHHMKA, BBIIYKIbIE H
HEBBIITYKJIbIE MHOI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroiapHas npusmMa; rpaHu
Y OCHOBAHMSI MIPU3MBI; MpSAMasi U HAKJIOHHAs MPU3MbI; OOKOBas U MOJHASL TOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, NpsMOYTOJbHBIN Napajulesenunes U ero cpoicrsa. Ilupamuaa: N-yronapHas
MUpaMuia, TPaHW W OCHOBAHHME IMMHPAMUJBI; OOKOBask M TMOJIHAS IOBEPXHOCTh MHPAMUJIBL;
MpaBUjibHAsl W YyCEUE€HHAs MNHUpaMHAa. OJEMEHTbl Npu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOTOTPAHHUKH: MOHSITUE MPABUJIBHOTO MHOTOIPAHHWKA; MPABUJIbHAS MpU3Ma M IMpPaBUIbHAA
MMpaMuia; IpaBUIIbHAS TPEYrojbHAs MUpaMua U MpaBUIbHBINA TeTpalap; kyO. [Ipeacrasnenue
O IMpaBWIbHBIX MHOIOTPaHHHMKAaX: OKTa’dap, JojAeKa’ap U ukocadap. CeueHus Npu3Mbl U
MUpaMU/JIbIL.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, HPSAMOM, IUIOCKOCTH.
DNeMEeHThl CHMMETPUH B MUPAMUIAX, TapalIeNenuIie1aX, MPAaBUIbHBIX MHOTOTPAaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPaHHUKOB: péOpa, auaronanu, yriel. [lnomans 60koBoit
MOBEPXHOCTU U IMOJHOW IOBEPXHOCTU MPSAMOM HPU3MBbI, IUIOLIAJAb OCHOBAaHMI, Teopema o
OOKOBOH IMOBEPXHOCTH NPSIMON mpu3Mbl. [lnomane OOKOBON IMOBEPXHOCTH M IOBEPXHOCTH
MPaBWIBHON MHpaMuibl, TeOpeMa O IUIoImaau yced€éHHOM mnupamuibl. [lonstue o6 oOnéMme.
OO0BbEM nupaMuIbl, IPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXKAY IUIOMIAIIMU MOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

11KJIACC
Tena Bpamenus

[unuuapuyeckass TMOBEPXHOCTb, O0pa3ylollue HMWIMHAPUYECKON MOBEPXHOCTH, OCh
WIMHAPUIECKOW TTOBepXHOCTH. LIMmuHIp: ocHOBaHUS 1 OOKOBast TOBEPXHOCTh, 00pa3yromIas 1
OCb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi mMoBepXHOCTh, 00pa3ylolne KOHHYECKOW IOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYEeCcKoi mnoBepxHocTH. KoHyc: OocHOBaHME M BeplIMHa, OOpasyrolias M OCh; IUIONIA/Ib
OOKOBOM M TIOJTHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pasylollye M BbICOTa; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTp, paauyc, IUameTp; IJIOMIAh IMOBEPXHOCTH cdepsl. BzammHoe
pacnosoxeHue cepsl U MII0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

N300pakeHre Tel BpameHus Ha TNIOCKOCTH. Pa3BépTka muimHApa 1 KOHyca.

KoMOuHanuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTIOTpaHHUK, ONUCAHHBIA OKOJIO
cdepsr; chepa, BrcaHHas B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
NpSIMOYTOJIBHOTO Tapaienenunena u cieactsus u3 Heé. O0bEM nuMiaMHApa, KoHyca. O0bEM
mapa M riomaab chepsl.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHONIEHHS MEXIY IUIOMAASIMU IOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TEIl.

Ceuenuss uuMaMHApa (MApalIeIbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHS KOHyca
(mapasuieabHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEPIIMHY), CEUCHUS 11apa.



BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B npocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBumio
napajuienenunesna. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM IPAaBUJI AEUCTBUN C BEKTOPaMHU.
[IpsimoyronbHasg cuctemMa KoopAMHAT B mpocrpaHcTBe. Koopaunatel BekTopa. IIpocteifmmne
3aladyd B KOOpJAMHATax. YTrosl Mexay BekropaMu. CKalspHOE IPOU3BEIECHUE BEKTOPOB.
Bbruuciienue yrioB Meay HpSAMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ Ipu
pELIeHNN TEOMETPUUYECKUX 3a1a4.

INNPEJMETHBIE PE3YJIbTATbHI

OnepupoBaTh NOHATHAMU: TOUKA, IPSIMasi, IIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IPU PELIEHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUAMHU: MAPAVIENBHOCTh U MEPHEHAUKYISAPHOCTh HPAMBIX U
IJIOCKOCTEH.

OnepupoBatb HOHSATHAMMU: LWIMHAPUYECcKas IIOBEPXHOCT, oOpa3ymoiue
MWINHAPUYECKON MOBEPXHOCTH; HMJIMHIP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHUYECKOH
IIOBEPXHOCTHU, KOHYC; ceprudecKas MOBEPXHOCTh

KnaccugummpoBars B3auMHOE pacriooXeHUE MPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JABYI'PAaHHBI Yroj, TpaHd JABYIPaAaHHOrO Yyria, pedpo
JBYTPAHHOT'O yIJIa; JUHEHHBIN yrojl IBYIpaHHOrO yIjia; TpajycHas Mepa ABYTPAHHOIO yIJia.

OnepupoBaTh MOHATUAMHU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IIPABUIIbHBIA MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHbBIE BH/bI MHOTOI'PAaHHUKOB (IIMpaMMJIa; MPU3Ma, MPSIMOYTOJIbHBII
napajuiesnienumnesn, Kyo).

KnaccuumupoBath MHOTOTpaHHUKH, BBIOMpas OCHOBaHHMA JUIS  KJIACCH(HKAIMU
(BBIIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKH; TMPSMBIE U
HaKJIOHHBIE PU3MBI, TapaJlIeTICIUIIE b ).

OnepupoBaTh MOHATUSAMU: CEKYILas IIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3Yys METO/1 CIIE/I0B.

Crpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) ILIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJl CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxoXXIEHHE TE€OMETPUYECKMX BEIMYMH MO o0pa3laMm WiIH
arOpUTMaM, MPHUMEHAS HM3BECTHbIE AHAIUTHYECKHE METOJbl MpH pPELICHUH CTaHJapTHBIX
MaTeMaTHUYeCKUX 3aJady Ha BBIYMCICHHE PACCTOSHUNW MEXAYy JABYMS TOYKaMH, OT TOYKU 0
IIPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPSIMBIMHU.

Pemarp 3amauM Ha HaxoXXIEHHE TE€OMETPUYECKMX BEIMYMH MO o0pa3laMm WiIH
aIrOpUTMaM, MPHUMEHSAS HM3BECTHbIE AHAINTUYECKUE METOJbl NpPU pPEUIeHWH CTaHIapTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCA NPSIMBIMU, MEXKIY
MPSIMOI U TUIOCKOCTBIO, MKy MJIOCKOCTSMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (MIpU3Ma, MUPaMUIa) C
IpUMEHEHHEM (QOpMyJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOIAAIMU IOBEPXHOCTEH,
00BEMamMH MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHUSIMU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb
CUMMETPHUH; LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH (DUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIPETHUPOBATH HUH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYypax, MPEACTABICHHYIO Ha YePTeKaX U pUCYHKaX.

PacnioznaBats Tena Bpamenus (IUIMHAP, KOHYC, cepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHus.

KnaccudumupoBars B3auMHOE pacrionokeHue chepbl U MI0CKOCTH.



OHepI/IpOBaTL IIOHATUAMMU: Hl&pOBOﬁ CCIrMCHT, OCHOBAHHUEC CCTMCHTA, BBICOTAa CCIMCHTA,
IapOBOM CJI0M, OCHOBaHUE IIAPOBOI0O CII0S, BHICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M TIIOHIAIM OBEPXHOCTEH TeJ BpAIICHUS, TEOMETPUUECKUX Tel C
MpUMEHEHHEM (HOPMYIL.

OnepupoBarh MOHATHSAMH: MHOTOIPAaHHUK, BIUCAHHBIA B C(epy U OMMCAHHBIN OKOJIO
cdepsl; cdepa, BucaHHas B MHOTOTPAHHUK UJIU TEJIO0 BpallleHUsl.

BbI4ucasTh COOTHONICHHUS MEXAY IUIOMIAMU HOBEpXHOCTEH M 00BEMaMH IMOJ0OHBIX
TeJl.

N300paxkaTh u3yuaemble (UTYPBI OT PYKM U C TIPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYp: BU]
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpPa30oBhIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE A€MCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHHS BEKTOpa
Ha YUCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaaloT.

[TpuMeHsTh IPaBUIIO MapajuIeenuIea.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYIb
BCKTOpPA, pPaBCHCTBO BCKTOPOB, KOOPJAWHATBI BCKTOpaA, Yrojl MCEXKAY BCKTOpaMH, CKaJSIPHOC
MIPOU3BE/ICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPa HA YUCIIO, YTOJI MEX]y BEKTOPAMU,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B ICKAPTOBOU CUCTEME KOOPJUHAT.

[IpumensTp reomerpuueckue (akTbl AN PELIEHUS CTEPEOMETPUYECKHX — 3ajad,
MPEANOJaralonMX HECKOJIbKO IIaroB PEIICHHS, €CIM YCJIOBHS MPUMEHEHHUS 3aJlaHbl B SIBHOM
dhopme.

Pemarsn HpOCTCfIHIPIG reoOMCTPUYCCKUEC 3aa4u Ha IIPUMCHCHHNEC BECKTOPHO-KOOPAWHATHOI'O
MeTo/1a.

Pemater 3amaum Ha [OKa3aTEILCTBO MATEMATUYECKHUX OTHOIIEHHM MW HaXO0XKICHHE
TreOMETPUUYECKUX BEIUYHMH MO o0pas3liamM WM alropuTMam, MPUMEHSSI U3BECTHBIE METOJbI MpU
PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

[IpuMeHATH mpocTeilne TporpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI PU PEIICHUHN CTEPEOMETPUUECKUX 3a1au.

[IpuBoguTe mHpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPHPOAE M KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH MONy4YEeHHBbIE 3HAHUSA Ha IPAKTHKE: aHAIM3UPOBATh pPEaJbHBIE CUTYyallud H
NPUMEHATh  W3y4YEHHBbIE TOHATHS B  MPOLECCe TMOUCKA PELIEHUs  MaTeMaTHUYeCKH
chopMyTUPOBAaHHOW MPOOJIEMBI, MOJIETUPOBATh PEATbHBIE CHUTYallUM Ha S3BIKE TE€OMETPHH,
HCCIEA0BaTh MOCTPOEHHBIE MOJENIU C UCIOJIb30BAHUEM T€OMETPUYECKUX MOHSATHUH U TEOpEM,
arrapara anre6p},1; pemiaTh NPAKTHYCCKUC 3a/la4i, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPUUCCKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 knace
No /i HaumeHnoBaHue pa3iesioB U TeM KoanuecTBo yacoB
NMPOrpamMMbl
1 BBenenue B crepeoMeTpuio 10
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12
[TapajyuieabHOCTB NPSAMBIX U IIJIOCKOCTEN
3 [leprieHAMKYISAPHOCTH NPSIMBIX U 12
IJIOCKOCTEH
4 VYTl MKy TPSIMBIMH M TUIOCKOCTSIMH 10
5 MHororpaHHUKH 11
6 O0BbEMBI MHOTOTPAaHHUKOB 9
7 [ToBTOpEHME: CEUCHMSI, PACCTOSHUS U
YIJIBI
OBLIEE KOJIMYECTBO HACOB I10 68
[TPOIT'PAMME
11 knace
KoanvecTBo yacoB
Ne n/m HaumeHoBaHue pa3iejoB H TeM NPOrpPaMMbI
1 Tesna BpaeHus 12
2 OO0BEMBI TEN 5)
3 BekTopsl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpenue, 006001IeHNE, CUCTeMAaTU3aIMs 3HAHUN 7
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

MPOLIECCA

- l'eomerpust. Yuebnuk s 10-11 knacco 06meo0pa3oBaTeNbHBIX yupekaeHuid. ba3zoblii n
npoduiapHEIA ypoBeHb. JI. C. Atanacsan, B.®.byry3os, C.b.Kanomiiesa u 1p. Mockaa.

[Ipocemenue.
-b.I'. 3uB. Jlunaktudeckue matepuainl mo reomerpun 1yt 11 kimacca. Mocksa IIpocsenienue.




METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

- CM. Caaksn, B.®. byry3os. U3yuenne reomerpun B 10-11 kmaccax. Kuura mis yaurens.
Mockga. [Ipocsemnienue.

-E.M. PabunoBnu MatemaTuka. 3ajgaund Ha TOTOBBIX ueprexkax. ['eomerpus. 10-11kmacchl.
Mocksa. MJIEKCA.

HAD®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Enunas komnekus [{uppossix o6pazoBarenbHbIX pecypcos. http://school-collection.edu.ru/
- Otkpeitas mkojaa. EI'D ( https://vk.com/mif.openschool)
- Pemy EI'D (https://math-ege.sdamgia.ru/)
- Becrunarnsriii Tpenaxkép EI'D doxcsop (https://training.foxford.ru/)
- ®UIIU otkpsiTeiii 6ank 3aganwmii (https:/fipi.ru/)
-llIxona [Mugaropa EI'D u OI'D

OEJNEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJBHAA 3AIINCKA

VY4eOHslii kypc «BeposiITHOCTh U CTaTUCTUKa» 0a30BOTO YPOBHS SBISETCS MPOJIOIKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOHM mikojibl. Kypc
npeaHasHaueH s GOpMUPOBaHHS Yy OOYYAIOUIMXCSl CTATHCTHYECKOW KYJIbTYPhl M MTOHUMAHHS
pPOJM TEOPHH BEPOSTHOCTEH KaK MATEeMaTHYECKOTO WHCTPYMEHTA Uil U3YyYEHHs CIIydaifHBIX
COOBITUI, BeIMYMH U mHporeccoB. [Ipu wu3yueHum Kypca oOoramaroTcs MpeCTaBlIeHUs
y4aluxcs 0 METO/1aX MCCIe0BaHUs U3MEHUYMBOTO MHUPA, pPa3BUBAETCS MOHUMAHNE 3HAYUMOCTH
M OOIIHOCTH MaTeMaTHYEeCKUX METOOB TO3HAaHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOT'O MUPOBO33PEHUSI.

ConepxaHue Kypca HampaBJ€HO Ha 3aKpeljieHWe 3HaHUH, MOJyYeHHBIX MPH H3YyYEHUU
Kypca OCHOBHOM WIKOJABl M Ha pa3BUTHE IMPEACTABICHUA O CIydallHbIX BEJIMYMHAX MU
B3aMMOCBSI3SIX MEXKIy HHMH Ha BaXHBIX TIpUMeEpax, CIOKEThI KOTOPBIX ITOYEPITHYTHI W3
OKpY’KaloIIero MUpa.

B cooTBeTcTBHM C yKa3zaHHBIMH LEJIIMH B CTPYKType ydueOHOro kypca «BeposTHOCTh U
CTaTUCTHKa» CpeIHell IKoJabl Ha 0a30BOM YPOBHE BBIIEJIEHBI CIEIYIOUIME OCHOBHBIE
cozepkarenbHble TUHUA: «CiydaifHble COOBITHS M BEpOSTHOCTHY», «CiydaiiHbIe BEIHYMHBI U
3aKOH OOJIBIINX YHCEID.

BaxHylo uacThb Kypca 3aHMMaeT M3y4eHHE TEOMETPUYECKOro M OMHOMMAIBHOTO
pacripesieleHuii M 3HAKOMCTBO C WX HENPEPhIBHBIMM aHAJOraMM — I[OKa3aTeJIbHBIM U
HOPMAJTLHBIM pacpeeTICHUSIMH.

Copepxanne nuHUKM «ClydaiiHble COOBITHSI W BEPOSTHOCTU» CIYXKHUT OCHOBOHM JUIS
¢dbopMHpOBaHUS TPEACTABICHUA O paclpeiesieHUd BEpOATHOCTEM Mex1y 3HaueHUsIMU
CIly4ailHBIX BEJIMYMH, a TAK)Ke 3Ta JIMHUSA Heo0XoArnMa Kak 6aza JUlst U3ydeHHs 3aKOHA OOJIbIINX
gyrcen — (QyHIaMEHTAaTBHOTO 3aKOHA, JEHCTBYIONIETO B TPUPOAE W OOIIECTBE M WMEIOIIETro
MareMatnueckyro  (Gopmanusanuro. Cam  3aKOH  OOJBIIMX  YHCENT  TpeaiaracTcs B
03HAKOMUTENbHON (pOpMe C MUHUMAJIbHBIM HUCIOIb30BAHUEM MAaTEMATHYECKOT0 (opMaIn3Ma.


http://school-collection.edu.ru/
https://vk.com/mif.openschool
https://math-ege.sdamgia.ru/
https://training.foxford.ru/
https://fipi.ru/

Tewmbl, cBsI3aHHBIE ¢ HENPEPHIBHBIMU CITYYaifHBIMU BETMYMHAMM, aKLIEHTUPYIOT BHUMAaHNE
IIKOJIGHUKOB Ha ONHCAaHWM WM W3YyYCHHUH CIYYalHBIX SBICHHHA C ITOMOIIBIO HEMPEPHIBHBIX
¢bynknuii. OCHOBHOE BHUMAHHUE yJEISeTCs MOKa3aTeIbHOMY M HOPMAJILHOMY pacIipe/elICHUsIM,
OpU 3TOM IPEANOoJIaracTcs O3HAKOMMTENIbHOE H3Yy4YeHHE MaTepuana 0e3 J/0Ka3aTelbCTB
MpPUMEHSEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJTAHE

Ha m3yuenue ydeOHOro Kypca «BeposTHOCTh M CTaTUCTHKA» OTBOIUTCS 68 uwacoB: B 10
kiacce — 34 gacos (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Hezenio)

COJAEPKAHUE OBYYEHUA

10 KJIACC

[IpencraBnenne JaHHBIX ¢ TOMoOIIbI0 Tabnui u auarpamm. CpeaHee apudMeTHUECKOE,
MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYEHUs, pa3Max, AUCIEpCUs U CTaHAAapTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB.

CayvaiiHple SKCIIEPUMEHTHI (OMBITHI) M ClydailHble COOBITHS. DJIeMEHTapHble COOBITUS
(ucxonawr). BeposTHOCTB ciiydyallHOTO COOBITHS. BiM30CTH 4acTOTBI M BEPOSTHOCTH COOBITHIA.
CayvaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTApHBIMU COOBITUSAMU. BeposiTHOCTH cOObITUI
B ONBITAaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Ornepanuu HaJl COOBITUSAMMU: TIEpeceueHre, 00bEIUHEHNE, MPOTHBOMOIOKHBIE COOBITHS.
JHuarpammsl Dinepa. @opMyiia ClI0KEHHS BEPOSATHOCTEH.

VYcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO Clly4allHOTO 3KCIEPUMEHTA.
®dopmya roxHoM BeposiTHOCTH. HezaBucumbie COOBITHS.

KomOunatopHoe npasuiio ymHoxenus. IlepectanoBku u ¢akropuan. Uucno coyeTaHui.
Tpeyronbuuk [Tackansa. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciiy4aiHbIN ONBIT (MCHBITAHUE), yCIIeX U Heynaya. He3aBucumble UCIBITAHUS.
Cepust HE3aBUCHUMBIX HCHBITAaHUM 10 mepBoro ycmexa. Cepusi HE3aBUCHMBIX HCIBITAHUN
bepnymnm.

Crnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOCTeW. Jluarpamma pacnpenencHus.
ITpumeps! pactipesienieHui, B TOM YUCIIe, FEOMETPUUECKOe U OMHOMHAIBHOE.

11 KJIACC
UucnoBble  XApaKTEpUCTUKU  CIYYallHBIX  BEJIMYMH: MAaTEMAaTUYECKOE  OXKHJIAHHE,
JACTIEPCUS U CTAaHIAPTHOE OTKJIIOHEHUE. [[puMepbl TpuMEeHEeHUsT MaTEMAaTUYECKOTIO OXKUIaHUS, B
TOM YHCIie B 3aJa4aX W3 IOBCEIHEBHOW >XM3HU. MaTemMaTH4ecKOoe OXUJaHue OWHApHOUN
CIIy4yalHOM  BEJIMYMHBL. ~MareMaThdeckoe  OXKHMJIAHWE CYMMBbl  CIyYalHBIX  BEJIWYMH.
Marematuueckoe 0KHIaHUE U JUCTIEPCHS TEOMETPUIECKOT0 1 OMHOMUAIILHOTO paclpe/ieIeHUH.
3akoH OONBIIUX YKCEN U €r0 POJib B HayKe, MpHUpojae u obiiecTBe. BeIOOpoUHBIH MeToN
HCCIIECIOBAaHUMN.
[Ipumepsl HENPEPBIBHBIX CIy4YalHBIX BEIUYUH. [IOHATHE O IUIOTHOCTH paclpenesiCHUS.
3agaun, MOPUBOAAIIME K HOPMAIbHOMY pacnpeaeineHuto. IloHatne o0  HOpMalbHOM
pacipeneeHuu.

HNPEAMETHBIE PE3YJIBTATDBI
Yurtath ¥ CTPOUTH TAOIHUIIBI M TUATPAMMBI.

OnepupoBaTh MOHATUSIMU: CcpelHee apudmeTrnyeckoe, MeauaHa, HauOoublee,
HauMEHbIIIEE 3HAUYEHUE, pa3Max MAaCcCHUBA YHCIIOBBIX JIaHHBIX.



OnepupoBarh TOHATHSAMHU: CIyYalHBIA SKCHEPUMEHT (OIMBIT) M Ciy4daliHOe COOBITHE,
JIEMEHTApHOE COOBITHE (IEMEHTAPHBIN MCXO0J1) CIYyYalHOTO OIBbITA; HAXOAUTh BEPOSITHOCTH B
OIBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITUSMH, HaXOAUTh M CPABHUBATH BEPOSITHOCTU
COOBITHI B M3YUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX.

Haxonute u ¢popmMynupoBath COOBITHS: MEpeceueHre U OObEIMHEHUE JaHHBIX COOBITHIA,
COOBITHE, MPOTHUBOMNOJIOKHOE IAHHOMY COOBITHIO; IOJb30BATHCSA JUarpaMMmamMu Oilepa U
(bopMyII0# CIIOKEHHSI BEPOATHOCTEH MPH PEIICHUH 3a7ad.

OmnepupoBaTh MOHATHSIMHU: YCIOBHAs BEPOSITHOCTb, HE3aBHCHUMBbIE COOBITHS; HAaXOIHUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOKEHHUS, C IIOMOILBIO IepeBa CIy4aliHOrO OIBITA.

[TprMeHATh KOMOMHATOPHOE MIPABUIIO YMHOKEHUS IPU PEIIEHUH 3a/a4.

OnepupoBarh NOHATHAMM: HCIBITAHUE, HE3aBUCHMBIC HCIBITAHUSA, CEPUS MCIBITAHWUM,
yclex W HeyAaya; HaXOJUTh BEPOSTHOCTH COOBITUH B CEPUHM HE3aBUCUMBIX HCIBITAaHHHA 10
IIEPBOTO yCIIEXa; HAXOAUTh BEPOSITHOCTH COOBITUI B cepuu UcTbITaHUM bepHyiiu.

OnepupoBarh MNOHATHAMM: Cly4dallHass BEJIMYMHA, PACIPENEICHUE BEPOSTHOCTEH,
Juarpamma pacipeeeHus.

CpaBHUBaTh BEPOSTHOCTU 3HAYEHMH CIIy4aillHOM BEJIMYMHBI 110 PACHpPEIEICHUIO WU C
IIOMOLIBIO AUArPaMM.

OnepupoBaTh MOHITHUEM MAaTEMATUYECKOTO OXXMJAHUSA; NPUBOAUTH NPUMEPHI, Kak
IIPUMEHSIETCA MaTEMaTHYECKOE OXKHUIAHHUE CIIy4alHOM BEJIMYMHBI HAaXOAUTh MaTeMaTH4ECKOe
OKUJAHME 10 JaHHOMY PACIPEIEICHHUIO.

Hmets npencraBieHne 0 3aKOHE OOJIBIINX YUCEL.

HMeTs npencraBiaeHue 0 HOPMAIBHOM PACIIPENEICHUN.

TEMATHYECKOE IINTAHUPOBAHUE

10 kaace
KosmuectBo
Ne ni/mm HaumeHoBaHuUe pa3aejioB U TeM NPOrpaMMbl
4acoB
1 [TpencraBieHne JAaHHBIX U ONMCATEIIbHAS CTATUCTHKA
5 CrnyuaiiHble ONIBITHI U CITy4aifHbIE COOBITHS, OTIBITHI C 3
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMHU HCXOIaMU
3 Orneparuu HaJ| COOBITUSIMH, CIIOKEHHE BEPOSITHOCTEHN
4 VY cnoBHas BEpOSTHOCTD, IEPEBO CIy4alHOTO OMbITa, (hopMyJia 6
MTOJTHOM BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUM
5 OneMeHThl KOMOMHATOPUKH 4
6 Cepun nocienoBaTeNbHbIX UCIIBITAHUI 3
7 CrnyuaiiHble BeTHUUHBI U pacipeieNieHIs 6
8 O06o01IeHne U cucTeMaTH3allvs 3HAHUHA 5
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 knace
KosmuectBo
Ne ni/m HaumeHoBaHuUe pa3aeioB M TeM NMPOrpaMMbl

4yacoB




MaremaTuyecKkoe 0KUJaHUE CIIy4YalHON BETMYUHBI

I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHHUEC CHy‘laI;'IHOI;'I BCIIMYHHBI

HenpepriBHble ciiyyaliHble BEJIMUUHBI (PacipeesieHus)

4
4
3aKoH OOJIBIIMX YHCEI 3
2
2

HopmanbHoe pacnipenenenus

O OB W DN

IToBTOpEHME, 0600IICHIE U CHCTEMAaTHU3aI1sl 3SHAHUIA 19

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYHEHUKA

« Martemaruka. BepostHocTs u cratuctuka. 10 kitace. ba3oBslii 1 yriyOaeHHBIN YPOBEHBY.
VYuenoe nocodue/ bynumosuu E.A., Bynerues B. A.,-M.:IIpocsenienue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

BepositHoCTh 1 cratuctuka. [lnanupoBanue u npaktukym. [locoOue mst unrenst/ bpoackwuii

N.JI1., Memaskuna O.C.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Enunas koywekuus [{ugpposeix oOpasoBateibHbIX pecypcos. http://school-collection.edu.ru/
2. Ortkpoitas mkona. EI'D (https://vk.com/mif.openschool)

3. Pemry EI'D (https://math-ege.sdamgia.ru/)

4. becmnarnbiii TpeHax€p EI'D dokcropn (https://training.foxford.ru/)

5. ®UIIA otkpsiThiit Oank 3amxanuii (https:/fipi.ru/)

HlIkona [Mudaropa EI'D u OI'D (vk.comyshkolapifagora
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