JEITAPTAMEHT OBPA30OBAHUA AJIMUHUCTPALIAN I'OPOA TOMCKA

MyHununajibHoe aBTOHOMHOE 0011e00pa3oBaTeibHOE YUpPeKIeHne
cpeanss o0meodpaszoBaresnbHas mKoaa Ne 27 um. I'.H. Bopommiiosa r. Tomcka

COI'JTACOBAHO YTBEPXJAIO

MearorndeckiM COBETOM Hupexrop MAOY COLI Ne 27
MAOQOY COII Ne 27 nm. I'.H. Bopommnosa r. Tomcka
nM. ['.H. Bopommnosa r. Tomcka HN.A. MenBeneBa
IIpotokon Ne or« » 202 . IIpuxaz Ne  -omot«_ » .202 r.

MepnBepnesa VpuHa
AnekceeBHa

A nogTeepxaato 3TOT
[OKYMEHT CcBOEN
yAOCTOBEpPSIOLLEN
MOANUCHLIO

2023.12.06
17:06:40
+07'00'

PABOYAS ITPOI'PAMMA

yuebHoz2o npeomema Mamemamuka
10 -11 xnacc (6azosbiii yposens)

Cpox ocBoenust padoueit mporpammel: 2023-2025 yu. roga

Cocrasurens: [Tonemyk Haranes MuxaitnoBHa, yuutenb MaTeEMaTUKU

Tomck, 2023 ron



COJAEPKAHUE

TTOSICHUTEIIBHAS BATIMCKA ......couviiuieiieeeteesseeeteesseeasseesseeaseeaseeesseeaseeeaseeaRe e e ne e aae e e nbeease e e nneennneeneeanneannee e 4
ILnanupyemMbie pe3yJbTAaThl 0CBOCHHS MPOrPpaMMbl 10 MATEMATHKe HA YPOBHE cCpeHero o01ero
OOPABOBAHMS ........oeiiiiiiieiiee ettt ettt ettt bt e e te e e e e s h e e R e e e E e e e s e e o h et e R e e e R e e e R e e nhn e e R e e Rn e R e e r e e r e e 7
JIMUHOCTHBIC PEBYITBTATBL «...vvsvveeuteesreasseesseeasseessseasseessseasseessseasseeasseeseeasseeaseeanneebeeanneenneeanneennneannee e 7
METAIPEIMETHDBIC PEBYIIBTATDL .....veeutveeureessreasreessreasseessseaseessseasseessseassesasseessseanseessesanseessnsssesssesensesses 8
TIPEIIMETHBIE PEBYIIBTATDL ....vvvveureasseessreesseeasseesseeasseesseessseessesasseesmeeanseeasesanseenmeeanreeabeeenneennneanneennnas 9
PaGouyasi nporpamMmMa y4eOHOro Kypca «AJsiredpa u Ha4yajia MaTeMaTH4Y€CKOT0 AHATHU3A ........... 11
TTOSCHUTEIIBHAS BATTHICKA. .. ..eeeiuvveeesiatteeee sttt e e ssbeee e s sasse e e e s sns et e e e s b e e e e s aanbe e e e s nb e e e e e nbn e e e s annn e e e e annne e e s 11
O3 (S0 ) £ 1 (SR 010 e ()2 17 6 T T PP PR 14
L0 KIACC ...ttt ettt ettt ettt ettt ettt a et et e e et et s st ea e s eseseeees 14
L1 KITACC ottt ettt ettt b et 15
TIPEIIMETHBIE PE3YIIBTATD -..uvveeuteesreeseessseasseeasseesseessseeasesssseesseessseesseeanseesseeanneeabeeanneenneesneessneanneens 15
TEMATHUCCKOE TITAHUPOBAHHIE 1.vvevvveeessreesssreessseessssesesssesssssesssssssssssssssssssssssssnssessnsesssssessssseessseesnsns 18
L0 KIACC ...ttt ettt bbbt bbb bbbttt a et aeans 18
L1 KIACC .ottt b bttt aes 26
Pabouast nporpaMma y4eOHOT0 Kypca «I'@OMETPHII .......cocviivieiiiiiieiic e 36
TTOSICHUTEITBHAS BATIHICKA. ... .vveesuvteessteeesuteeassseeessseeassseeasseeasseeasbeeeaabeeeambeeeanbe e e anbeeeasbeeeanbeeennbeeennneeans 36
L0100 (507 20 £ 1 (SR 010 e ()2 0 6 PP 37
L0 KIACC ...ttt ettt ettt ettt et ettt et et es st et e s et et s et et eeeanseensenees 37
L KITACC cuiateetee ettt ettt t et 38
TIPEIIMETHBIE PE3YIIBTATDI -...vveeuteisreeseessreesseessneesmeessseessesasneenmeeasneeasesanneesmeeasneenneeanneenneesneennneanneens 39
TeMATUUECKOE TIITAHMPOBAHIIE ........veeureesreesreessreasreeasneaseessneasneesseeasseessneeanesasneasneessneaneesnneasessnneanns 42
L0 KIACC ...ttt ettt ettt ettt et ettt et et es st et e s et et s et et eeeanseensenees 42
L1 KIACC .ottt b et b et a st a s enns 54
Pabouasi nporpaMmma y4eGHoOro kypca «BeposiTHOCTb M CTATHCTHKA» 65
TTOSICHUTEIIBHAS BATTHICKA. ... .vveeuvteessteeesitie et e aibe e asb e et e e be e s be e e s be e e e b et e s b et e as e e e e s b e e e b e e e s e e e nnneeaa 65
COMEPIKAHIE OOYUCHMSL. .. ..euveeurieeeteessesieesteetesseesbe e s sse e sbe e b sbe s b e e b b s b e e b e se e b e e b e sbe e b e e e e abeenne e 65
L0 KIACC ...ttt ettt bbbttt bbbt ettt ettt et tnas 65
L1 KITACC cuii ettt ettt ettt ettt ettt enn s 66
TIPEIIMETHBIE PE3YIIBTATD +...vveueveeureesreasseessreassessseeaseessseasseeaseeasseesse e e neease e asneenmeeanneeaneeanneennneeneennneas 66
TeMATUUECKOE TITAHMPOBAHIE ........veeureesreesreessreasseesseeaseessseasseessnsasseessseaseessnsaseessneanneessnsaseessnesnnes 68
KO 0 €T PSRRI 68
D 201 - ol TP P PP OPPP 73
Hpuioxkenust 74



IHHOACHUTEJIBHASA 3AIINCKA

[Ipemiaraemas mporpamMMa 1no marematuke aias 10-11 kimaccoB paspaboTaHa miisi U3ydCHHS
MaTeMaTHKUd Ha 0a30BOM ypoBHE Ha ocHOBe DenepalbHOrO rocylapCTBEHHOTO 00pa3oBaTEIbLHOIO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs € YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHMI,
NPEIBSIBISEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAIHWIMA POCCUUCKOTO 0Opa3oBaHMs,
KOTOpbIE O0OECIICYMBAIOT OBJIQJICHUE KIIOYCBHIMU KOMIICTCHIMSIMH, COCTaBJISIOIIMMU OCHOBY JIJIS
HCIIPCPBIBHOT'O O6pa3OBaHI/I$I " CaMOpPa3BUTH:, a4 TAKIKC LICJIOCTHOCTD OGH.IGKy.]IBTypHOFO, JIMYHOCTHOT'O
U TI03HABATEIILHOTO pa3BUTHs oOydaromuxcs. B mpemaraemoil mporpaMme y4TeHbI HOPMATHBHBIC
AOKYMCHTBI, PCrIIaMCHTUPYIOINHUEC ACATCIBHOCTb YUUTCIIA B YCIOBHUAX IMEPCXoda Ha O6HOBHCHHBIC
®I'OC OO0 obpazoBaTeIbHBIMU OpPTaHU3ANUIMH TOMCKOW 007aCcTH:

1. ®epepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-®3 «0O06 ob6pasoBanuu B Poccuiickoit
denepanuny;

2. Ilpukazom Munmnpocsemienusi Poccun «O6 yrBepxkaeHun (enepaabHOro rocyJapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHJApTa CpeaHero oodmiero odopazoanus» ot 17 mas 2012 r. Ne 413 (B pen.
[Tpukaza Munnpocsemenus Poccun ot 12.08.2022 Ne 732);

3. denepanbHOl 00pa30BaTENFHON MPOrpaMMOi CpefHero odriero oopasoBanus (YTBepxkKIeHa
npukazoM Munnpocseuienust Poccun ot 18.05.2023 mox Ne 371)

4. Tlpukazom Munnpocsenienust Poccun ot 22.03.2021 Ne 115 «O06 yrBepxknenuun Ilopsiaka
OpraHM3allil M  OCYUIECTBJICHHS  0Opa3oBaTENbHOM  JEATETbHOCTH MO  OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM IIPOrpaMMaM - 00pa3oBaTebHBIM IPOTpaMMaM HA4daJIbHOTO OOIMIETO,
OCHOBHOTO OOIIIETO U CPEeTHET0 00IIero 00pa3oBaHuUs»;

5. IlocranoBnenuem ['1aBHOrO rocyapcTBEHHOTO CaHUTapHOro Bpaua Poccuiickoit @enepaunu
or 28.09.2020 Ne 28 «OO6 yrBepxaenun canutapHbix mnpaBwin CII 2.4.3648-20 «CanuTtapHo-
SMUJAEMUONIOTHYECKHE TpeOOBaHUS K OpraHU3alusM BOCHUTaHUS U OOY4YeHHs, OTAbIXa U
03JI0pOBJICHUS JETEN U MOJIOAEKNY;

6. IloctanoBnenuem ['maBHOrO rocy1apCTBEHHOTO caHUTapHOro Bpaya Poccuiickoit @enepanuu
ot 28 sauBaps 2021 r. Ne 2 «O06 yrBepkaeHun caHuTapHbIxX npasuia 1 HopMm CanlluH 1.2.3685-21
«['urneHnvYecKkne HOpMaTUBEI U TPEOOBAHUS K 00CCTICUEHHIO O€30MTaCHOCTH U (WJK) O€3BPEAHOCTH ISt
yesioBeKa (PaKTOPOB CpeJibl OOUTaHU;

7. OcHOBHOM 00pa3oBaTeNbHON MporpaMmMoil cpeanero obmiero odpazoanust MAOY COIIL Ne
27 um I'.H. Bopommuiosa. (ITpuka3 No ot 01.09.2023 1)

8. Ilpukazom Munnpocsemenus Poccunm ot 21.09.2022 Ne 858 «OO0 yTBEepKAeHUU
(benepanbHOro mnepeuHsi Y4eOHHKOB, JOMYIIEHHBIX K HCHOJB30BAHUIO MPU pean3allii HUMEIOIINX
TOCYZapCTBEHHYIO AKKPEIUTAIMI0 O0Opa30BaTENbHBIX IMPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
o0rmiero, cpegHero oOIero oOpa3oBaHUs OPraHU3alMSMHU, OCYIIECTBISIOUIMMHU 00pa30BaTEIbHYIO
NeSITeTHHOCTD U YCTAHOBJICHUS TIPEACTHHOTO CPOKA UCTIOIH30BAHMUS UCKITIOYCHHBIX YICOHIKOBY;

9. Ilpukazom Munnpocsemenuss Poccun ot 02.08.2022 Ne 653 «O06 yTBepkIeHUU
(benepaabHOro MEpevHs MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOMYIIEHHBIX K HCIIOJIB30BAHHIO
npu pcajaru3allid HUMCHOINHUX TOCYAAapCTBCHHYIO aKKPEAUTAIHUIO 06pasoBaTenLme mporpamm
HAyaJIbHOTO OOIIEero, OCHOBHOIO OO0IIero, cpeaHero oOrmiero odpazoBaHus» (3aperucTpupoBaHO B
Munrocte Poccun 29.08.2022 Ne 69822);

10. ITucepmom Munnpocsemenus Poccun ot 26 despansg 2021 r. Ne 03-205 «O meTogundeckux
pekoMeHaanusax» (BMecte ¢ «MeTOIUYEeCKUMHU PEeKOMEHJAIMIMU MO 00ECHeYeHHI0 BO3MO>KHOCTH
OCBOEHHUSI OCHOBHBIX  OOpa3oBaTeNbHBIX MporpaMM oOydarommmucs S5-11  kmaccoB 1o
UH/IMBUIYAIbHOMY Y4€OHOMY TUTaHY»);

11. TIucemom Munnpocsemenuss Poccum ot 16.01.2023 Ne 03-68 «O HampaBieHuun
unpopmanuu»  (BMecte ¢ «MHbopmanumeir o  BBemeHuu — (demepanbHBIX  OCHOBHBIX
00111€00pa30BaTENBHBIX IPOTPAMM).



OBILIAS XAPAKTEPUCTHUKA ITIPEJIMETA «MATEMATHUKA»

[Tporpamma 1o mMaremMaTuke Ha ypoBHE CpeIHEro o0mero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®I'OC COO ¢ y4éToM COBPEMEHHBIX MHMPOBBIX TPEOOBAaHUM, MPEABSBISIEMbIX K MAaTEMaTHUYECKOMY
00pa3oBaHUIO, W TPAAMIHUN poccHiickoro oOpazoBaHus. Peammsamusi mporpaMMbl MO MaTeMaTHKe
o0ecrieynBaeT OBJa/ICHHE KIFOUEBBIMA KOMITETCHIIUSAMH, COCTABIISIONIUMEI OCHOBY JUISI CAMOPA3BUTHUS
U HENPEpHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JTMYHOCTH O0YJAIOLIIXCS.

B nporpamme 1O MareMaTHKE YYTe€Hbl HAed U mnosokeHus KoHuenmmu —pasBUTHSA
MaremMaTudeckoro oopasoBanusi B Poccuiickoit denepanun. B cooTBeTCTBUU ¢ Ha3BaHKWEM KOHIICTILINY,
MaTeMaTHYeCKoe 00pa3oBaHHE JOJDKHO, B YAaCTHOCTH, IPENOCTABIATH KaXAOMY OOydaromemycs
BO3MOXKHOCTb JIOCTIDKCHHS YPOBHSI MaTeMaTHYECKMX 3HAaHUM, HEOOXOAMMOro il JalbHEWIIen
YCHEIIHOM XW3HM B oOmectBe. MIMeHHO Ha pemieHuMe 3TOH 3ajauM HameleHa IMporpaMma IIo
MareMaTuke 6a30BOr0 YpOBHS.

Maremaruka — OHOpHBIfI npeaMeT JId U3y4YCHHUA CMCKHBIX AUCHUININH, YTO ACJIACT 6330By10
MaTEeMaTUYCCKYIO TOATOTOBKY H606XOHHMOﬁ.

[IpakTdeckas IMOJIE3HOCTh MAaTEeMAaTUKHU OOYCIIOBIIEHA HAJMYUEM IPOCTPAHCTBEHHBIX (POpM,
KOJIMYECTBEHHBIX OTHOIIEHUH, YJKOHOMUYECKUX PAacy€TOB; HEOOXOIUMOCTbIO MaTEMAaTUYECKUX 3HAHUI
B IOHMMaHUM NPUHLUIOB YCTPOWCTBA M HCIOJIB30BAHMS COBPEMEHHON TEXHMKH, BOCIIPUATHS U
MHTEpHpeTalnys pazHooO0pa3HOW COLMAIbHOM, SKOHOMHUYECKOW MH(OpMAIMK; NPAaKTUYECKUX NPUEMOB
rE€OMETPHUECKUX M3MEPEHHUN U TIOCTPOCHUH, YNTCHUsT WH(POPMALIUH, TIPEICTABICHHON B BUJE TAOIUII,

auarpamm U rpaukos.

[IppuMeHeHHEe MaTeMaTH4EeCKOTO CTUJS MBINUICHMS, NPOSABIBIIOLIETOCS B ONPEIEIEHHBIX
YMCTBEHHBIX HaBbIKaX, NpUEMAaX W METOJAaX MBbIIUICHUSI 4YeJIOBeKa, Ipolieccax o000IeHus Hu
KOHKpEeTH3allui, aHaliu3a M CHHTEe3a, KJIacCUPUKAIMM W CUCTeMaTHU3alllM, aOCTparupoBaHUs U
AQHAJIOTUH KaKk (OPMUPOBAHUU AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJIEHUS W BOCHUTAHUM yYMEHUMN
JICHCTBOBATh 110 3aJaHHBIM AJITOPUTMaM, TO3BOJISIIOLIEH COBEPLICHCTBOBATH H3BECTHBIE U
KOHCTPYHpPOBaTh HOBble. OOBEKTHI MaTEMaTHUECKUX YMO3AKIIOUEHHM, MpaBuja UX KOHCTPYHUPOBaHUS
PacKpbIBalOT ~ MEXaHM3M  JIOTUYECKUX  IOCTPOEHUM,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHUIl
dbopMynupoBaTh, OOOCHOBBIBATH M JOKa3blBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE
MBIIIJICHHUE.

OOyuenune MaremMaTuke Ja€T BO3MOXKHOCTh Pa3BHBATh y 00YYAIOLINXCS TOYHYIO, PALIMOHATIBHYIO
U MH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOAXOJSLINE S3bIKOBbIE, CHUMBOJIHYECKHE,
rpaduueckre cpeacTBa A BEIpaXKEHUS CYKICHUN U HATJISAHOTO UX MPEICTaBICHHUS.

OO1ee 3HAKOMCTBO C METOAAMHU IO3HAHMS JIEHCTBUTEIBHOCTH, MPEACTABICHHE O IMpeIMeTe U
METO/IE MaTeMaTHKH, €r0 OTIIMYHUS OT METOJOB €CTECTBEHHBIX M T'YMAaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX
MPUMEHEHHSI MaTEMATUKU JUIS PEIICHHUs] HAYYHBIX W NMPUKIAJHBIX 3a7ad Kak HeOOXOIMMBIH KOMIIOHEHT
o0u1ei KyabTyphl.

W3yueHne MaTeMaTUKHU CHOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa, MMOHUMAHUIO

KpacoTbl M M3SIIECTBA MAaTEMAaTUYECKUX PACCYXKIEHUH, BOCHPHUATHIO TE€OMETPUYECKUX (QOpM,
YCBOEHUIO UJIEU CUMMETPHUH.

OEJIN U OCOBEHHOCTHU NM3YUYEHUSA YYEBHOI'O IIPE/IMETA
«MATEMATHKA» 10-11 KJIACCbI

[IpuopurernpiMu 1iensiIMU  00yudeHuss Marematnke B 10—11 kmaccax Ha 6a30BOM ypoOBHE
ABIAKOTCA: 5



(dbopMupoBaHNE LEHTPAJIBHBIX MAaTEMaTH4YeCKUX IMOHSTHI (YUCIIO, BEIWYHMHA, TEOMETPUYECKas
¢urypa, nepeMeHHas, BEpPOATHOCTh, (YHKIUSA), OOECIEUMBAIOUIMX IMPEEMCTBEHHOCTh U
HEePCIIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHus 00yUarOIINXCs;

IIOABECACHUC 06yqa101u14xc>1 Ha JOCTYIIHOM [JId HHUX YPOBHE€ K OCO3HAHHMIO B3aMMOCBA3HU
MAaTEMAaTUKHU W OKPYXaAmmero Muhpa, MNOHHMMAaHHE MAaTEMaTUKKW KaK 4YacTu 0611_[6171 KYJIbTYPbI
YCJIO0BCUYCCTBA,

pa3BUTHE WHTEIUICKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydJaromuxcsi, MO3HaBaTEIbHON
AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHHUI, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K H3YYEHUIO
MaTeMaTUKH;

¢dbopMupoBanre (QYHKIMOHAIBHOM MaTeMaTH4YeCKOW TIpaMOTHOCTH: YMEHHs pacrno3HaBaTh
MaTeMaTUYeCKHUe acHeKThl B PEAJbHBIX JXKU3HEHHBIX CUTYAIUSX U MPU U3YUYEHUU APYTrUX Y4eOHBIX
NPEMETOB, TPOSABICHHUA 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HUX Ha S3bIKE
MaTeMaTUKd M CO3/1aBaTh MaTEMAaTUYECKUE MOJENHU, IPUMEHSITb OCBOEHHBIM MaTeMaTHUECKUN
anmapar Juisl pelIeHHs IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, HHTEPIPETUPOBATh M OLIEHUBATH
MIOJIy4YEHHBIE PE3YJIbTAThI.

OcHOBHBIMU JIMHUSIMH cofepxkanusg Matematuku B 10-11 kiaccax sBisroTCS:

«Ywucna u BeIYMCIEHUN Y, «Anredpa» («Anredpanyeckue BhIpaXEHUSI», «Y paBHEHUS U HEPABEHCTBAY),
«Hayana marematudeckoro ananuza», «l'eomerpus» («I'eomeTpuueckue QUIypbl U UX CBOMCTBAY,
«I3mMepeHre TeoOMEeTpUYECKUX BeIMYuH»), «BeposTHOCT, U craTUCTHKa». JlaHHBIE JUHUU
pa3BUBAIOTCS NApaJUIEJIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAaKO HeE
HE3aBHCHUMO OJIHA OT JPYToi, a B TECHOM KOHTAKTE U B3aumMOJeicTBIH. KpoMe 3Toro, nx o0beIuHsIET
JIOTUYECKasl COCTAaBJISIIONIASs, TPAJAWIMOHHO TIPUCYIIAs MaTeMaTHKe U IPOHHM3BIBAIOIIAS BCE
MaTeMaTHYECKHUe Kypchl U coaepxkarenbabie muHun. ChopmynupoBannoe B PI'OC COO tpeboBanue
«BIIAJICHUE METOJaMH JO0Ka3aTelbCTB, alrOpUTMaMHu peIleHUs 3aaad, yMeHue (GopMyarupoBaTh
oTmpezieNieHus, aKCHOMBI U TE€OPEMBI, TPUMEHSTh UX, IPOBOAUTH JI0Ka3aTeIbHbIE PACCYKIEHUS B X0OJIE
pelieHuss 3aJay» OTHOCHTCS KO BCeM Y4eOHBIM Kypcam, a (OpMHUpPOBAHHE JIOTUYECKUX YMEHUH
pacripeienigieTcsi Mo BCeM TrojaM oOy4eHHsI Ha YPOBHE CpPEeHEro 001ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO MaremaTHKa SBISETCA 00S3aTENbHBIM MPEAMETOM Ha JAaHHOM
ypoBHE oOOpa3zoBaHus. I[Iporpammoii 1o MareMmaTHKe NpPeIycMaTpPUBAETCA HW3yYE€HHUE Y4eOHOTO
npenMera «MartemaTtuka» B paMKax TpEX Y4eOHBIX KypCOB:

«AnreOpa M Hayaja MaTeMaTH4ecKOoro aHanusay, «l'eomerpusi», «BepoSATHOCTb M CTATUCTHKA».
®opMupoBaHuE JOTMUYECKUX YMEHHUM OCYILIECTBISETCS Ha MPOTSHKEHUH BCeX JIET 00y4eHUs Ha YpOBHE
CpeaHero o0Iero oOpa3oBaHMs, a HJIEMEHTHI JOTMKH BKIIIOYAIOTCS B COJECPXKAHMUE BCEX HA3BAHHBIX
BBIIIIE Y4EOHBIX KYPCOB.

MECTO YYEBHOI'O IPEJJIMETA «<MATEMATHUKA>»
B YYEBHOM IIVIAHE

B cootBercTBHU C cDe)Iepa.]'H)HBIM roCcyaapCTBEHHBIM O6p330BaTeJ'H)HBIM CTaHJApTOM OCHOBHOI'O
obmero oOpa3oBaHHS MaTeMaTHKa SBISETCS O0O0s3aTeNbHBIM TPEIMETOM Ha JIAaHHOM YPOBHE
obpaszoBanmsi. B 10 - 11 kmaccax y4eOHBIM mpeamer «MaTemaTukay TPATUIIMOHHO H3ydaeTcs B
paMKax CcIeayIonnX yueOHBIX KypcoB: «Anredpa U Hayalla MaTeMaTHYeCKOTo aHamu3ay, « eoMeTpus»
U «BeposSTHOCTh U CTATUCTUKAY.

OO1mee 9uCIIo 9YacoB, peKOMEHOBAHHBIX JIJIs M3ydeHus Matematuku — 340 gacos: B 10 kmacce
— 170 gacoB (5 ywacoB B Hememo), B 11 kiacce — 170 gacoB (5 wacoBB Hemento).



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O IIPEIMETA
«MATEMATUKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

M3y4yenne MaTeMaTHKH Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHMs HAPaBICHO Ha JOCTIKEHHE
00y4YaroOmMMHUCS JHMYHOCTHBIX, METAlpPEeIMETHBIX W MPEAMETHBIX O00pa30BaTENbHBIX PE3YIbTATOB
OCBOEHUS y4eOHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ymbTare wH3ydeHHs MAaTEeMaTHKH Ha YPOBHE CpEIHEro oO0Iero o0Opa3oBaHUs Y
oOyuatoierocsi OyayT chopMHUPOBAHEI CIEAYIONTUE JIMYHOCTHBIC PE3yIbTaThI:

1) rpaskaanckoro BocnuTaHus:

Cc(OPMUPOBAHHOCTH I'PAKIAHCKOHN MO3UIUU 00YYaIOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHHCKOrO OOIIeCTBa, MPEACTABICHHE O MAaTeMaTHYECKUX OCHOBAX (YHKIIMOHHPOBAHHMS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, NPOLEAYp TPa’kJaHCKOro oOuiecTBa (BbIOOpHI, OIPOCHl U JPYroe),
YMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMH HHCTUTYTAMH B COOTBETCTBHH C MX (YHKUUSAMHU H
Ha3HAYCHUEM;

2) NMATPUOTHYECKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKOM TIpa’kJaHCKON HIEHTUYHOCTH, YBaXXEHHUS K MPOLLJIOMY U
HACTOSIIEMY POCCUMCKOM MAaT€MaTWKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKECHHUSAM POCCHMCKUX
MAaTeMaTUKOB M POCCUMCKON MAaTEMAaTHUYECKOM IIKOJIbI, UCIOJIb30BAHUE ITUX AOCTHKEHUW B JIPYTUX
HayKaX, TEXHOJIOTHSIX, cpepax SKOHOMHUKH,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

OCO3HAaHUC OYXOBHBIX LICHHOCTEH pOCCHfICKOFO HapoJa, CCI)OpMHpOBaHHOCTB HPAaBCTBCHHOI'O
CO3HAHUS, 3TUICCKOI'0 TTOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUMIIPUMCHCHHUEM JOCTH)KEHUN HAayKU U
ACATCIIBHOCTBIO y‘{éHOFO, OCO3HAaHHUC JIMYHOT'OBKJIa[la B IIOCTPOCHUC YCTOI\/’I"II/IBOFO 6y,uy1uero;

4) ICTETHYECCKOI'0O BOCIIUTAHUSA

9CTECTUYCCKOC OTHOLICHHWEC K MHUPY, BKIIHOHAA SCTCTHUKY MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ,
O6’beKTOB, 3agaq, peIlIeHHfI, paCCy')KI[CHI/II\/’I, BOCIIpUUMYUBOCTE K MATCMATHYCCKUM AaCIICKTaM
Pa3JIMUHBIX BUIOB UCKYCCTBA,

5) ¢u3nuecKkoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh YMEHHSI NPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B MHTEPECax 370pOBOTO U
Oe3omacHOro obpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (310pOBOE MHTAHHE,
cOamaHCUPOBAaHHBIA PEXKUM 3aHITUM U OTIBIXA, peryjsipHas (pu3uveckas aKTUBHOCTB), (QpU3MUYEcKoe
COBEPILICHCTBOBAHME IIPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN EATEIBHOCTBIO;

6) TpyaoBoro BocnuTanus:

TOTOBHOCTh K TpPyAY, OCO3HaHWE IIEHHOCTH TPYAOJIIOOWs, WHTEpPEC K pas3audHbIM cdepam
npoecCHOHANBFHOM NIeATENhbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKEHUSMHU, yMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOP OymayIiel nmpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE
IUTaHBl, TOTOBHOCTh M CIIOCOOHOCTH K MaTeéMaTH4YeCKOMY O00pa3oBaHUIO M caMOOOpPa30BAHUIO Ha
MPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHUIO B PEUICHUH MPAKTUUYECKUX 3aaad
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3K0J0rMYecKoro BOCHUTAHMUS:

c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYyJIbTYphl, TMOHHUMAaHHE  BIUSHUSA  COLMAJIBHO-
HKOHOMMYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM Cpe/bl, 0CO3HAHUETTI00aIbHOTO
XapakTepa AKOJIOTUYECKUX NpoOJieM, OpUEHTalMsl Ha NPUMEHEHHE MaTeMaTHYeCKHX 3HaHWM ams

pelIeHns 3a/1a4 B 00J1aCTH OKpY)Karollel cpeibl, INIAHUPOBAHKUE MOCTYIKOB U OIL[EHKU UX BO3MOKHBIX
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IIOCJIEICTBUM IS OKPYKAIOLLEH Cpebl;

8) menHocTH HAYYHOTO MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HayKH U OOLIECTBEHHOW MPaKTHKH, MOHMMAaHHE MAaTEeMAaTUYECKON HayKu Kak cQepbl YelIOBEYECKO
NEeSITeIbHOCTH, 3TAIlOB €€ pa3BUTUS U 3HAUMMOCTHU JJISl PA3BUTHS UBUIM3AINH, OBJAJICHUE S3BIKOM
MaTEeMaTUKd W MaTeMaTU4YecKoW KyJIbTypoil Kak CpeACTBOM I[IO3HAHHUA MHpa, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIOU HCCIEA0BATEIbCKYIO N€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOGHUS MpOrpaMMbl 0 MaTEMAaTHKE Ha YPOBHE CPEAHEr0 OOIIero 00pa3oBaHUA
y oOyuatomerocsi OynyT chopMHpOBaHbl MeTalpeIMETHbIE pPe3yJbTaThl, XapaKTePU3YIOLIUECs
OBJIaJICHHEM YHHUBEpPCaIbHBIMU MO03HABATEILHBIMU NeHCTBUIMH, YHHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU JEHCTBUSMHU M YHUBEPCATBbHBIMU PETYIATUBHBIMU JICHCTBUSIMH.

ITo3naBaTenbHBbIC YHHBeEpPCAJbHbIC y4eOHbIC JeHCTBUA
Ba3oBblie jjornyeckue 1eicTBUNA:

BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAY MOHATUSIMH, (QOPMYJIUPOBATH ONPEACNICHUs MOHATHH,  yCTaHaBIMBATb
CYIIECTBEHHBIN MpPHU3HAK KJIACCH(PHUKAIMHA, OCHOBAHUS /IS OOOOWICHWS W CpaBHEHUS, KPUTCPUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OpPMYyITUpOBaTh W TPEOOPa3OBBIBATH CYXKICHHS: YTBEpAHUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00III1E, YCIOBHBIE;

BBISBJISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpEUYUs B (akTax,
JAHHBIX, HAOMIOJCHUAX U YTBEPXKJEHUX, Mpe/laraTb KPUTEPUH I BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUNH;

Jienarh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIOUEHUN 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSITENIBHO JOKa3aTelbCTBA MATEeMAaTUUYECKUX YTBEPKIEHUH (MpsSMble U OT
MIPOTUBHOTO0), BBICTPaUBaTh apryMEHTAIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE CY>KICHHS U BHIBOIBI;

BBIOUpaTh CIOCO0 perieHusl y4eOHOU 3amauu (CpaBHMBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSTENIHO BBIJIEICHHBIX KPUTEPHEB).

Bba3oBble ucciie10BaTe/IbLCKHE JEeHCTBUSA

UCIIONIb30BaTh BOMPOCHI KAaK HCCIEAOBATENbCKUI WHCTPYMEHT TO3HaHUs, (HOPMYyIUPOBATH
BOIIPOCHI, (PUKCHUpYIOIIME TPOTUBOpPEUYHE, TMPOOJEMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(dbopMUpOBaThH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEAOBAHUE M0 YCTAHOBJIECHUIO
O0COOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbeKTaMH, SIBICHUSIMH, TTPOIIECCAMHU;

CaMOCTOSITENIbHO (OPMYTUPOBaTh OOOOIIEHHUS W BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUsI, WCCIIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTh IMOJYYCHHBIX pE3YyJIbTaTOB, BBIBOJAOB M
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, & TAKXKE BBIIBUTATH MPEAINOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Padora c undopmanueii:

BBISBIITh ACPUIUTH WH(OpPMALUU, JaHHBIX, HEOOXOAMMBIX /JIsi OTBETAa HA BOMPOC U JUIS

pELICHHS 3a/1a4H;



BbIOMpaTh  MHGOpPMALMIO M3  UCTOYHMKOB  pa3IMYHBIX  THUIIOB,  aHAJIM3UPOBATh,
CHCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX BUOB U ()OPM MpEICTABICHHUS;

CTPYKTYpUpOBaTh HMH(OPMAINIO, MPEACTABIATh €€ B Pa3sIUYHBIX (opMax, HILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU MO CAMOCTOSITEILHO C(HOPMYINPOBAHHBIM KPHUTEPUSIM,
cOpPMYJIMPOBAHHBIM CAMOCTOSITEIHHO.

KomMMmyHnKaTUBHBIE YHUBepPcaJbHble y4eOHbIe JeilCTBUSA:
BOCIIPUHUMATh U (OPMYIHpPOBATh CYXKIACHHS B COOTBETCTBUM C YCJIOBUAMHU U LIEISIMU

o0IIeHus, CHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHs B YCTHBIX M IIHMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 X0y pELICHUs 3a/1a4i, KOMMEHTUPOBATh ITOIYYEHHBIN pe3yJIbTaT;

B Xo0J€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYILIECTBY OOCYXIaeMOW TeMbl, IpPOOIEMBI,
pemraeMoil 3ajaud, BbICKa3blBaTh WJEH, HAICJIEHHbIE HA IOUCK PEIICHUs, COMNOCTABIATh CBOM
CYXKJIEHHUS C CYXKICHMAMHU JIPYTrUX YYaCTHHUKOB JHajora, oOHapy)XHWBaThb paszjMuue M CXOJCTBO
MO3UINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PaKEHHS,

NpeaACTaBIATL PE3YJIbTAaTbl PCIICHHA 3adadyd, OSKCIICPUMCHTA, HWCCICAOBAaHHA, IIPOCKTA,
CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIUICHHS € y4€TOM 3ajad MPE3eHTAluu U 0coOeHHOCTen
ayTUTOPHH.

PeryisiTuBHbIe YHMBepcalibHble yueOHbIe NelicTBUS
Camoopranmszaums:

COCTaBJIATH IUIaH, AJITOPUTM PELLIEHUS 331a4H, BEIOMPATh CIOCO0 PELICHUSI C YYETOM UMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BapUaHThI pEILICHHM
¢ Y4€TOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOLIMOHATbHBI HHTEJICKT:
BJIaJICTh HaBbIKAMM I1O3HABAaTEIbHON pe(IeKCHHM KaK OCO3HAHUsS COBEpILIAEMBIX JIEHCTBUN U

MBICJIIMTCIIBHBIX HPOHECCOB, UX PE3YyJabTaTOB, BJIAACTH crocodamMu CaMOITPOBEPKH, CAMOKOHTPOJIA
nmponecca u pe3yjibTaTa peIICHUA MaTeMaTH4eCKOH 3aaa4u,

IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHHHM 33/1a4¥, BHOCHTH
KOPPEKTHBBI B JIESTENBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yNbTaTa LEIH U YCIOBUIM, OOBICHITH IPUUMHBI JOCTHXKEHUS WIN
HEJOCTIDKCHUSI PE3yJIbTaTOB JCSITeIHbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHaA JeATEIbHOCTD:

MOHMMATh W UCIHOJb30BaTh TMPEUMYIIECTBA KOMAHIHONW ¥ WHIUBUIAYaTbHOW pabOTHl mpu
pelieHnr yueOHBIX 3a7a4, IPUHUMATH IeIb COBMECTHOW JESTENbHOCTH, MJIaHUPOBATh OPTaHU3AIHIO
COBMECTHOI paboThl, paclpeaensiTh BUAbl padoT, JOTOBAPUBATHCS, OOCYKIATh MPOILIECC U PE3yNbTaT
paboThl, 00001IaTh MHEHUSTHECKOIBKUX JTFOJIEH;

y4acTBOBaTh B TPYMINOBBIX (opmax paboTel (00CykIeHus, oOMeH MHEHHH,

«MO3TOBbIE IITYPMBI» U UHBIE), BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOM ACUCTBUSA C
JAPYTUMH 4IeHAaMHU KOMAaH[bl, OIIEHUBATh KAUe€CTBO CBOETrO BKJIaJa B OOIIMI MPOIYKT IO KPUTEPHUSIM,
c(OpPMYIHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

HNPEIMETHBIE PE3YJIBTATHBI

[To yuyeObnomy mpenmery "Marematuka" (BKaouas Kypcel "Anrebpa uW - Havana
Marematnueckoro a”anmsa", "I'eomerpusa”, "BepostHocTh u cratucTHKa") (0a30BBIM YPOBEHB)
TpeOOBaHUS K PEAMETHBIM pe3yJIbTaTaM OCBOCHHsI 0a30BOT0 Kypca MaTeMaTUKH JOJDKHBI OTPAXKaTh:



1) B1ageHre MeToaM1 JJOKa3aTelbCTB, AITOPUTMAMH PEIICHUs 3a7a4; yMeHUe (pOpMyInpoBaTh
OIpEIEICHUS, AaKCUOMBI M TEOPEMBI, IIPUMEHSATDH UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOI€
pelieHus 3a1ay;

2) yMeHHuE OINepupoBaTh MOHATHIMH: CTENEHb YHUCIa, JorapudM YHCiIa; YMEHHE BBINOIHATH
BBIUMCIICHHE 3HAYCHWH W TpeoOpa3oBaHUS BBIPAKEHHH €O CTEHNEHSAMHU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMIOHANBHBIX BBIPAKCHHIA;

3) YMCHHUE OICPpHUPOBATE IMOHATUAMMU: PAHUOHAJIBHBIC, HPPALMOHATIBHBIC, II0Ka3aTCJIbHBIC,
CTCIICHHBIC, J'IOFapI/I(bMI/ILIGCKI/Ie, TPUTOHOMECTPHUYCCKNEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMBI,

4) yMmeHWe ONEpUpPOBATh NOHATHUAMH: (YHKIMS, HempepbiBHAs (QYHKIMSA, MPOU3BOJHAS,
1epBooOpaszHas, OINpEeACICHHBIH HWHTErpajl; yYMEHHE HaXOAWTb IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YS CHPABOYHBIE MAaTepHalIbl, UCCIEAOBATh B MPOCTEHINNX CiiydasX (YHKIMH Ha
MOHOTOHHOCTb, HAaXOJAWTh HaWOOJbIIME M HAUMEHBLINE 3HAYEHWs] (QYHKIUM; CTPOUTH TrpapuKu
MHOT'OWICHOB C MCIIOJb30BAHMEM aIlllapaTa MaTeMaTU4ECKOTO aHAIN3a; IPUMEHATH IIPOU3BOIAHYIO
IIPU PELICHUU 3a]a4 Ha JBWKEHME; pelaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l Ha HauOOJbIINE U
HaVMEHBIINE 3HAYCHMS, HA HAXO0XKICHUE ITyTH, CKOPOCTU U YCKOPEHHS;

5) yMmMeHue omepupoBaTh MOHATHAMH: palMOHANbHAs (QYHKIMS, TOKa3aTenbHas (QyHKIUS,
crereHHast (QyHKUOWs, Jorapupmuueckas (YHKIUS, TPUTOHOMETpHUUYECKHe (YHKIUH, OOpaTHBIE
(GyHKIMU; YMEHHE CTPOUTH IpaMKy M3YYCHHBIX (DYHKIHH, MCIIOJIB30BaTh TPapuUKU MPH U3yYCHUH
MPOIECCOB M 3aBUCHUMOCTEH, MPH PEIICHUH 33734 M3 APYruX YYeOHBIX NPEAMETOB M 3a/1ad W3
peanbHOM JKU3HU; BRIpAXKaTh (POpPMyTIaMH 3aBHCUMOCTH MEKIY BEIIMYHMHAMHU;

6) yMeHHE pelIaTh TEeKCTOBBIC 3a/1a4M Pa3HBIX TUIIOB (B TOM YHUCII€ HA MPOLEHTHI, JOJIH U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTH TOBApOB M YCIyTr, HAJOTH, 33Ja4yd W3 OOJIACTH YIpPaBIICHUS
JUYHBIMH U CeMEHHBIMU (DMHAHCAMH); COCTABIATH BHIPAXKEHHS, YpaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBHIO 3aJlauM, UCCIIE0BATh MOJTYYEHHOE PEUICHHE U OLIEHMBATh MPaBION0A00HOCTh
pe3yJIbTaTOB;

7) YMCHHUE OICPpUPOBATH MNMOHATUAMH: CPCIAHCEC apI/I(l)MeTI/I"IeCKOG, MCHaHa, HanOoJbIIee U
HAMMCHBIICC 3HAUCHUA, pa3dMax, HUCIICPCUSA, CTAHAAPTHOC OTKIOHCHHUE YUCIIOBOTI'O Ha6opa; YMCHHUC
H3BJICKATb, HWHTCPIPECTUPOBATDH I/IHCI)OpMaI_[I/IIO, MNPpEACTAaBJICHHYIO B Ta6nnuax, Ha JauarpamMmax,
I‘pa(bHKaX, OTPAXKAOOIYHO CBOMCTBa PCAJIbHBIX MPOLECCOB U HBHCHHﬁ; IMPEACTaBIIATh I/IH(I)OpMaI_II/IIO C
IMOMOIIBIO Ta6J'II/II_I U auarpamm; UCCICAOBATb CTATUCTHYCCKUC JAHHBIC, B TOM YHUCJIC C IPUMCHCHUCM
Fpa(l)I/I‘leCKI/IX MCTOHOB U SJICKTPOHHBIX CPCIACTB,

8) yMeHHue ornepupoBaTh MOHATHUSMU: CIyYalHBIA OMBIT U CIy4yailHOE COOBITHE, BEPOATHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYMCIIATH BEPOSTHOCTH C HCIIOJIb30BAHHEM TIpaHUuecKUX MeETOJIOB;
OPUMEHSTHh (POPMYJBI CIOKEHHUSI U YMHOXXEHHUS BEPOATHOCTEH, KOMOMHATOpHbIE (aKThl U (POPMYIIbI
OpU peIIeHUH 337ay; OLIEHWBATh BEPOSTHOCTH PEAbHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMH
BEJIMYMHAMHU; YMEHHE NPUBOAUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJBLIMX YHCENl B NPUPOAHBIX H
OOI1IeCTBEHHBIX SIBJICHUSX;

9) ymeHue onepupoBaTh MOHATHUSAMH: TOUYKA, MpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO, JIBYI'PaHHBIH
yTOJ, CKpEUIMBAKIINECS NPSIMBbIEe, MapajuIeIbHOCTh U MEPIEHIUKYIIPHOCTh NPSAMBIX M IUIOCKOCTEH,
YTOJ MEXAY IPSAMBIMH, YTOJI MEKIY NPAMON U IIIOCKOCTBIO, YTOJI MEXKTY IIIOCKOCTSIMH, PACCTOSIHAE OT
TOYKM JO IUIOCKOCTH, PACCTOSHHME MEXAY HPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH; YMEHUE
HCIIOJIb30BATh MPH PEUICHUH 337a4 W3Y4YEeHHbIE (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

10) yMeHue OIIEpUPOBATH ITOHATUSAMM: MHOT'OT'PaHHHUK, CEYCHUE
MHOTOTpaHHHMKa, KyO, Mapajulelienuiesa, Mpu3Ma, Nupamuaa, (urypa M IMOBEPXHOCTb BpallleHHS,
IUIUHADP, KOHYyC, Imap, cdepa, cedeHus (GUrypsl BpalleHHus, IUIOCKOCTh, Kacaromascs cdepsl,
WIMH]pA, KOHYCAa, IJIOMAaAb MOBEPXHOCTH MUPAMUbI, IPU3MBbI, KOHYCa, IUIUHAPA, IJI0Maab chepsl,
o0beM Ky0a, MPSAMOYTOJBHOTO Napajuieienunena, MUpaMuIbl, MPU3MbI, LUIUHApPA, KOHYCa, IIapa;
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YMCHUC 1/1306pa>1<aTb MHOT'OTPpaHHUKH U NOBCPXHOCTHU BpaAlICHUA, UX CCUCHUA OT PYKH, C IMOMOLILIO
YCPTCIKHBIX HWHCTPYMCHTOB M OJICKTPOHHLIX CpCACTB; YMCHHUC PACIIO3HABATH CHUMMCTPUIO B
IIPOCTPAHCTBE, YMCHUC PACIIO3HABATD ITPAaBHUJIbHBIC MHOTOI'PAaHHUKH

11) ymeHue omepupoBaTh MOHSATHAMHU: JABIKEHHE B TPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
IPOCTPAHCTBE; UCIIOIB30BaTh OTHOLICHUE IIJIOUIA e TOBEPXHOCTEH N 00BEMOB MOAOOHBIX (PUTYp MPH
pELIeHNH 3a/]a4;

12) yMeHue BBIYUCIATH T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YOI, oAb, 00beM, IIIOIAIb
MOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHBIE (OPMYJIIBI U METO/IBI;

13) ymeHue omepupoBaTh MOHATUSMU: IPSMOYIOjJbHAasi CUCTEMA KOOPAMHAT, KOOPAMHATHI
TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIAPHOE IIPOM3BEICHUE, YIOJ MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YHUCIIO; HAXOIUTH C MOMOUIBIO U3YYEHHBIX (POPMYI KOOPIUHATHI
CepeMHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOJAIIMN M3YYEHHBIM METOJ JUIsl pelleHMs 3a/laud, paclo3HaBaTh
MareMaTHueckue (DakThl ¥ MaTeMAaTUYECKHE MOJEIH B HPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B
UCKYCCTBE, YMEHHME IIPUBOAUTH IPUMEPHl MAaTEMATHYECKUX OTKPBITUH POCCUMCKOM U MHPOBOHU
MaTeMaTUYECKON HAYKH.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil kypc «AnreOpa U Hadajga MaTeMaTHYECKOrO aHAJIM3a» SBISIETCS OJHUM U3 Haubosee
3HAYUMBIX B MpOrpaMMe CpeaHero ooiero o0pa3oBaHUs, IOCKOJBKY, C OJHOM CTOPOHBI, OH
o0ecrieurBaeT MHCTPYMEHTAIBHYIO 0a3y s M3y4YEeHHs BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C
Ipyroi CTOPOHBI, (POPMUPYET JOTHUYECKOE M a0CTPaKTHOE MBINUICHHE OOYYaIOMIMXCS Ha YPOBHE,
HEOOXOJMMOM Il OCBOEHHS Y4YEOHBIX KypcOoB HWH(OPMATUKH, OOIECTBO3HAHUS, HUCTOPHH,
cioBecHocTH. B pamkax ydeOHOTO Kypca «Anredpa W Hayajlla MaTeMaTHYECKOTO aHau3ay
o0ydJaromuecsi OBJaJIEBAIOT YHUBEPCAILHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOoTopas (hopMyiupyer
CBOUJIOCTIIKEHHS B MAaTEMAaTHIECKOH opme.

Y4eOHbIl Kypc anreOpbl M Hadal MaTeMaTHMYeCKOro aHallM3a 3aKJIaJbIBaeT OCHOBY JUIA
YCIIEIIHOTO OBJaJeHUs] 3aKOHaMU (U3UKH, XUMHUHU, OMOJOTHM, MOHMMAaHHs OCHOBHBIX TEHJEHIHH
SKOHOMMKH M OOIECTBEHHOW >XU3HHU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHUAX,YBEPECHHO MCIIOJIB30BATH HUX B HOBCG}IHCBHOI;’I JKM3HU. B TOXe BpEMA
OBJIAJICHUEC a6CTpaKTHI)IMI/I N JIOTHYCCKHU CTPOTMMH MATCMATHYCCKUMHU KOHCTPYKIHAMH Pa3BUBACT
YMCHHUEC HaXOIUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATL HMCTHHHOCTD YTBCPKACHUA, HCIOJIb30BaTh
0000IIeHNe W KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTUIO, (OpPMHUpPYET KpeaTUBHOE W
KPUTHYECKOE MBIIUICHHE. B Xo/1e m3ydeHns anreOpbl 1 Havyaa MaTeMaTHYECKOTO aHAIN3a Ha YPOBHE
cpeaHero oluiero oopa3oBaHus 00yUYaIOIIUECSIIONYYal0T HOBBIM OMBIT pelIeHUs MPUKIAAHBIX 3a/a4,
CaMOCTOATENIBHOTO TOCTPOECHUS MAaTEMAaTHYECKUX MOJENIEH PEANbHBIX CHUTyallud W HWHTEpIpEeTaluu
HOJ'Iy‘IeHHI)IXpeHIeHI/II\/’I, 3HAKOMSATCA € IpUMEpaMu MaTEMAaTUYCCKHUX 3aKOHOMepHOCTeﬁ B IpUPOJEL,
HAYKC 1 B UICKYCCTBE, C BEIJAIOIIUMHUCA MAaTEMATUYCCKUMU OTKPBITUAMU U KX aBTOpPaMHU.

YueOHbId Kypc anreOpbl W HadaJll MaTeMaTHYEeCKOTO aHaiu3a oO0JagaeT 3HAYUTEIbHBIM
BOCIIUTATEIFHBIM ~ MOTCHIIMAJIOM, KOTOPBIA  peau3yercss Kak 4Yepe3 Y4eOHBIH MaTrepua,
CIOCOOCTBYIOMUK (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUs, TaK U Uepe3 crnenudpuky ydeOHOH
IESTeTBbHOCTH, TPEOYIOUIEH CaMOCTOSTEIBLHOCTH, aKKYPaTHOCTH, MPOJIOJDKUTEIHHON KOHIICHTPAIH
BHUMAaHHS W OTBETCTBEHHOCTH 32 ITOJYUYEHHBIN pe3ysIbTar.

B ocnoBe METOJNKHU OGy‘-IGHI/ISI anrere 1 HadajJlaM MAaTeMaTH4YCCKOI'O aHajlu3a JICKUT
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JeSTeIbHOCTHBIM IPUHIUI 00y4eHUsI.

B crpykrype mporpaMmbel 1O anreOpe M HayalaM aHalu3a BBUICISIOTCS  CIIEAYIOLIHe
coZlepKaTeIbHO-METOMUecKue JuHUM: «Yucnma u  BeIUUCIEHUs», «DYyHKUUHM U TpaduKmy,
«YpaBHEHUS W HeEpaBeHCTBa», «Hauama wmaremaTwueckoro aHainsa», «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE COJEpKATEIBHO-METOUUCCKUE JUHUM HM3y4aroTCs Ha MPOTSHKCHUH JBYX JIET
oOydeHHss Ha ypOBHE CpPEIHEro OOIIero OoOpa30BaHMs, E€CTECTBEHHO JMOMOJHSS JAPYyr 1pyra u
IIOCTETIEHHO HACBHINAACh HOBBIMM TE€MaMU M pasjesnaMu. JlaHHBIM yueOHBIH Kypc SBISIETCS
HHTCTPAaTUBHBIM, I1IOCKOJIBKY 06'[)6,[[I/IHSI€T B Ce6e COACPKAaHNUEC HCECKOJbKHUX MAaTCMAaTUYCCKUX
IUCLUUIUIAH: anreOpa, TPUTOHOMETPUS, MaTeMaTHUECKUI aHaiu3, TeOpus MHOXeCTB U napyrue. o
Mepe TOro Kak OOydaroluecs OBJaAeBalOT BCE 0OoJiee MIMPOKUM MaTEMAaTHYECKUM aIllapaTtoM,y
HHUX TIOCJEIOBATEILHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKYHo
MOJICJb peabHON CUTYyaIlH, IPUMEHATh 3HAHHS, OJTYUYCHHBICB y4eOHOM Kypce «Aurebpa u Havyaia
MaTeMaTHYeCKOro aHaau3a», Uil PEHICHUS CaMOCTOATEIbHO CHOPMYIMPOBAHHON MaTeMaTHUYECKOM
3aj1a4M, a 3aTeMUHTEPIPETUPOBATH TIOTYUCHHBINA PE3yJIbTaT.

CopnepxaTenpHO-MeTOAMYEeCKast JHHHUA «UMcna W BBIYHMCICHUS» 3aBepliaeT (hopMupoBaHHE
HABBIKOB HCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX YHUCEN, KOTOpOe OBUIO HA4YaTO HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanus. Ha ypoBHe cpemHero oOimero oOpa3oBaHHs 0CO00€ BHUMAaHUE YIEISICTCS
q)OpMI/IpOBaHI/IIO IMPOYHBIX BBIYHUCIWUTCIbHBIX HABBIKOB, BKIOYAKOIIMUX B ce0s HCIIOIL30BaHUE
Pa3JIUYIHBIX q)OpM 3almucu IIGIZCTBHTGJII)HOFO quciia, YMCHUC pallMOHAJIBbHO BBIIIOJHATH ﬂeﬁCTBHﬂ C
HUMHU, AeNaTh MPUKUAKY, OLCHUBATh pe3yibTar. O0yyaroniuecs: Moay4aloT HAaBBIKU MPUOIUKEHHBIX
BBIUMCIICHUI, BBIMOJIHEHUS JICHCTBUH C YHWCIAMH, 3allMCAaHHBIMH B CTaHJApTHOU Qopme,
WCIIOJIb30BAHUSI MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKCHUU.

CopnepxatenpHasi JIMHUS «YpaBHEHHUS M HEPABEHCTBA» pEANM3yeTCs Ha IMPOTSDKEHHH BCETro
oOyueHHUs] Ha YpPOBHE CpeAHEro oOuero odpa3oBaHusi, MOCKOJIbKY B KaXKIOM pasziee MpOorpaMMbl
IPEJYyCMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3aaad. OOydaroluecs OBIAJEBAIOT PA3INYHBIMU
METOJaMHU PEUICHUS IENBIX, PAllMOHAIBHBIX, WPPAMOHAIBHBIX, MMOKA3aTEIbHBIX, JOrapH()MIUECKUX U
TPUTOHOMETPHIECKUX ypaBHEHHH, HEPABEHCTB M WX CUCTeM. [loiydeHHBIE YMEHHSI MCHOJB3YIOTCS TIPU
WCCIIEIOBAaHUM (YHKIWI C TIOMOIIBIO TPOW3BOJHOM, PEIICHWH TPHKIAAHBIX 337a4 W 33734 Ha
HaXOXXJCHHE HAWMOONBIIMX W HAMMEHBIIWMX 3HAaueHWH QyHKuuu. JlaHHAs comepkaTenbHasl JIMHUS
BKJIIOUaeT B ce0sg Takke (opMHpoBaHME YMEHMH BBINOJHATH pPAcy€Thl MO  (QopMmysam,
npeoOpa3oBaHus 1IebIX, PALMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BbIpRXKEHUI, a
TaKXe BBIPAKEHHUH, COJAepXkalUX CTeNeHUW U jorapudmel. braromaps msydeHuro anreOpandeckoro
MaTepuajia IMPOUCXOAUT JalibHEilIee pa3BUTHE aITOPUTMUYECKOTO M aOCTPaKTHOTO MBIIIJICHUS
o0ydJaroummxcsi, (OPMUPYIOTCSI HABBIKM JEIyKTUBHBIX pacCyXICHHH, paboTbl C CHMBOJIBHBIMH
dbopmamMu, TpPEACTABICHHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJIE PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeyiaraeT3$GeKTUBHbIE HHCTPYMEHTBI ISl PELIEHHsI IPAaKTHYECKUX M €CTECTBEHHO-HAYYHbIX
3a71a4,HarJIsTHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopnepxxatenbHo-MeToauyeckass JUHUA «DyHKIMM W Tpaduku» TECHO NeperuieTaeTcss ¢
IPYTUMH JIMHUSMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 337aéT MOCIeI0BaTeIbHOCTD
u3yuyeHus:  marepuana.  V3ydeHue — CTENEHHOH,  IOKa3aTeNbHOW,  JiorapudMUUeckol
TPUTOHOMETPUYECKUX (YHKIIMM, UX CBOWCTB M IpadUKOB, HUCIOJIb30BaHWE (DYHKUIUN IJI pelieHus
3a/a4 U3 JAPYTruX Y4eOHBIX IPEJIMETOB U pPEaJbHOM XKU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM
aHAJIN30M, TaK "
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C pelleHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oojbiioe BHHMaHue ynensercs OpMUPOBAHUIO
YMEHHsI BBIpaKaTh (POpPMyIaMU 3aBUCUMOCTH MEXAY pPA3IMYHBIMH BEIMYMHAMH, HCCIEIOBATh
MoJlydeHHbIC (YHKIUU, CTPOUTh HX Tpaduku. Marepuas coiepKarelbHOW JIMHUW HalleleH Ha
pa3BUTHE YMEHUW M HABBIKOB, IO3BOJIAIONIMX BBIPAXaTh 3aBUCMMOCTH MEXIY BEIMYMHAMH B
paznmuyHOM (opme: aHaTUTHYECKOH, rpaduyeckod M ciioBecHOHM. Ero wusydenwe crnocoOCTBYET
Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIIEHUI0O U KOHKPETH3aIHH,
HCIIOJIb30BAHUIO aHATIOT .

CopepxarenpHass nuHus «Hauanma wmaremMaTHyeckoro aHaliv3a» IO3BOJSIET CYIIECTBEHHO
paclIupuTh KpPyr Kak MaTeMaTU4YeCKUX, TaK M MNPUKIAAHBIX 3aad, IOCTYIHBIX OOydaroumumcs, y
KOTOPBIX MOSBJISETCS BO3MOXKHOCTh HCCJIEIOBaTh U CTPOUTH Tpaduku (GYHKIUI, ONpeaensTh HuX
HauOONbIIME U HAMMEHbIIWE 3HAUEHUS, BBIYUCIATH IUIOManu Guryp u oO0BbEMBI Tell, HAXOIUTh
CKOpPOCTH U YycKopeHus mpoiieccoB. CopaepxaTenbHasi JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHUSAMATEMATUUECKIUX MOJIEJIEH peaqbHbIX CUTYyallud, HAXOXXIEHUS HAWIYUIIEro PEIICHUS B
NPUKIAIHBIX, B TOMYHUCIE  COLMAIbHO-DKOHOMHYECKHX, 3aJadaXx. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHUYeCKOT0 aHaju3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHUYECKOTO H
KpEaTHUBHOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUH paCO3HABATh MPOSBICHUS 3aKOHOB MAaTEMAaTHUKH
B HayKe, TEXHHKE U UCKYCCTBE.

O6yqa101unec;l Y3HAKOT O BbBIAAOMIUXCA PE3ylibTaTaX, IMNOJIYYCHHBIX B XOAC pPAa3BUTHSA
MAaTCMAaTHUKH KaK HAYKH, 1 UX aBTOpax.

COIlep)KaTeJII)HO-MeTOI[I/I‘-IGCKaSI muHus «MHOXECTBAa M JIOTHKA» B OCHOBHOM IIOCBJAIIICHA
9JICMCHTAM TCOPHUH MHOKCCTB. TeOpeTI/IKO-MHO)KeCTBeHHBIe MNpEaACTaBJICHUA TPOHU3BIBAIOT BECH KYPC
IIKOJILHOM MaTeMaTUKU U npeajiararoT HaH6OHGGYHHBepcaHLHLII>’I SA3BIK, O6’b€I[PIH$IIOH.IPII>i BCC pa3aciibl
MaTeMaTUKU M e€ HpI/IJ'IO)KeHI/II‘/‘I, OHH CBA3BIBAIOT PAa3HbIC MATCMATHYCCKUC JHUCHUIIIIMHBI B CIHHOC
OcJIo¢c. HOSTOMy BaXXHO JaThb BO3MOXXHOCTb 06yqa}01ueMyc;1 IOHHUMATb TeopeTI/IKO'MHO)KeCTBeHHHﬁ
ﬂSBIKCOBpeMeHHOﬁ MAaTEMAaTUKHU U UCIIOJIB30BATh €TI0 I BBIPAKCHHUA CBOUX MBICJICH.

B yuebHOM Kkypce «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAJIM3a» IPHCYTCTBYIOT TaKXke
OCHOBBI MaTEMaTUYECKOI'0 MOJAEIMPOBAHUS, KOTOpPbIE MPU3BAaHbl CPOPMUPOBATH HABBIKU MOCTPOECHHUS
MoJieNiell peallbHbIX CHUTYyallud, MCCIEOBaHUS HTHUX MOJIENeH C MOMOIIBIO amnmnapara anreopsl u
MaTeMaTUYeCKOT0 aHaJu3a U MHTEPIpEeTallK MOJIyYeHHBIX pe3yIbTaToB. Takue 3a/laHusl BIUIETEHBI B
KOKIBIH M3 pa3/lesoB IpOrpaMMbl, IIOCKOJIbKY BECh MaTepuan ydyeOHOro Kypca IIHPOKO
UCIIONIb3YETCSl JJI1 pelIeHMs] NPUKIaTHBIX 3a1ad. [lpu pemieHnn peanbHbIX NPAKTHUECKUX 3a]ad
oOyyarolmuecsi  pa3BUBAlOT  HAONIOJATETBHOCTb,  YMEHHME  HAXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCIONIb30BaTh aHAJOTHIO, 0000IaTh M  KOHKPETU3UPOBaTh IMpoOiiemy.
JlesaTrenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PELICHUs] MPUKIIAJHBIX 337a4 OPraHU3yeTcs B Ipolecce
U3y4eHHsI BceX TeM y4eOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOro aHAIu3a».

OO1mree 4nMcIO 4acoB, PEKOMEHJIOBAHHBIX ISl M3Y4YeHHs Y4eOHOTO Kypca «Aurebpan Hayana
MaTeMaTthyeckoro ananmza», — 170 dacoB: B 10 kmacce — 68 vacoB (2 wyaca B Hezeno), B 11 kiacce
—102 yaca (3 yaca B HezeI0).
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COJEP)KAHUE YYEBHOI'O IIPEAMETA

10 KJIACC
Yucya 1 BLIYUCTICHUA

Pannonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOHU, MPOLEHTHI, OECKOHEYHbIE
nepuoanydeckue Apodu. ApudmMerndyeckue onepanuy ¢ paloHaIbHBIMU YHCIAMU, MPEoOpa3oBaHUs
YHCIIOBBIX BBhIpaXKeHWid. [IpuMeHneHue apoOeld W TPOIEHTOB MJsl PEUICHHs MPUKIAJIHBIX 331a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUHN U PEAIbHOMN KU3HHU.

JleiicTBuTenbHBIE YuCa. PanuoHalbHBIE ¥ HppalMOHANBHBIE 4Hcla. Apudmerndeckue
omnepanuu C JeHCTBUTENIbHBIMU uuciaaMmu. [IpuOmmkEHHbIE BBIYMCIEHUS, MpaBUa OKPYIJICHHS,
MIPUKHJIKA U OLICHKA PE3YJIbTATa BHIYUCICHUH.

Crenenp ¢ uensiM mokaszareneMm. CraHmapTHas (opMma 3amUCH  JEHCTBUTENLHOTO YHUCIA.
Hcnonbp3oBanue moaxomsmiel GopMbl 3aMucu JEHCTBUTEIBHBIX YMCEN I PEIICHHS MPAKTUYECKUX
3a/1a4 U MIPEACTABJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemneHu. JeHcTBuS ¢ apu(METHUYECKUMH KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC W TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMEHTAa.
YpaBHeHHus U HEpaBeHCTBA

ToxnaecTBa U TOX1€CTBEHHbIE TPEOOPa30BaHUS.

IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX BbIpakeHU. OCHOBHBICTPUTOHOMETPUUECKUE
(bopmMybl.

VYpaBHeHHe, KOpeHb ypaBHeHUdA. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeToIMHTEPBAIIOB.

Pemenue nenbix 1 IpoOHO-pallMOHAIbHBIX YpaBHEHUH U HepaBeHCTB. Pelenue

HMPPALMOHAIIBHBIX YPAaBHEHHUI U HEPABEHCTB.

Pemennie TpuroHoMeTpUYECKUX YPaBHEHUH.

[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHNIO MAaTEMAaTUYECKUX 3a/1a4 U 3aJ1a413 Pa3IMIHBIX
oOacTeil HayKH U peanbHOM KU3HU.
DyHKUUH U rpadpuxku

OyHkuMs, cnocodsl 3aaanus GyHkuuu. I'padux Qynkumuu. BzaunmuHo oOpaTHble)yHKUIHU.

O6mnacTh ornpeneneHuss © MHOXKecTBO 3HaueHud pynkuuu. Hymu dynkuuu. [IpomexyTtku
3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHast pyHKIUS C HATYpaIbHBIM U IENbIM MoKa3ateneM. E€ cBoiicTBa urpaduk. CBoiicTBa u rpadux
KOpHSI N-Oil CTENEHH.

Tpuronomerpuyeckasi OKpyKHOCTb, ONIpeAEIEHUE TPUTOHOMETPUYECKUX (PYHKIIUHYMCIOBOTO
apryMeHra.
Hayana MaTeMaTH4€CKOI0 aHAJIM3A

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHus MOcienoBaTeabHOCTeH. MOHOTOHHbBIE
MIOCJIE0BATENBHOCTH.

Apudmernueckas U reoMmerpuueckas mporpeccuu. beckoHeyHo yObIBaroliasi reOMeTpHuecKast
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH TreoMeTpuueckoi mporpeccun. Dopmynna CIOKHBIX
MIPOLIEHTOB. Vcnoap30BaHNe MPOrpeccuu Uil PEIICHUSPEATbHBIX 3a1a4 MPUKIAHOIO XapaKTepa.
MHo:KecTBa H JIOTHKA

MHoxecTBO, omnepanuu Haja MHokecTBamu. Jluarpammsl Oinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOTO aIllapaTa JJisl ONMCAaHUs PEAIbHBIXIIPOLECCOB U SIBJICHUH, NIPU PELICHUN
3aja4 U3 IPYruxX yueOHBIX MPEAMETOB.
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Onpe;[eneHHe, TCOpEMa, CICACTBUC, 1OKA3aTCIILCTBO.

11 KJIACC
Yuciia 1 BBIYUCICHUSA

Hatypanbnsle u nensie yncina. [IpuzHaku neaumocty neinsix yncesl.CTeneHs ¢

palnoHaIbHbIM NoKa3aTesneM. CBONCTBA CTETIEHHU.

Jlorapudm uncna. JlecsiTuuHble U HaTypalbHbIE JTOTAPU(MBIL.
YpaBHeHNs1 M HEpaBeHCTBA

IIpeoOpa3oBaHue BbIpaKeHUH, COAEPKALIUX JTOTapU(pMBbI.

IIpeoOpa3oBanue BbIpAXKEHUH, COACPIKALIMX CTENIEHH C PALMOHAIbHBIMIIOKA3aTEIIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenabHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs 1 HEPABEHCTBA.

Cucrempl JMHEHHBIX YypaBHeHUH. PemieHue mnpukiIagHbIX 3aad € IOMOIIbIO CHUCTEMBI
JIMHEUHBIX YPaBHECHUM.

CucreMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

IIpumeHneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTUYEeCKUX3alad U 3a7ad U3
pa3Iu4HbIX 00JacTel HayKH U peabHON )KU3HU.
DyHKUUH U rpadpuku

Oynkius. [lepuonnueckne Gynkuuu. [IpomexyTkn MOHOTOHHOCTH (DYHKIMH. MakCUMyMBbI U
MUHUMYMbI QyHKIMU. Hanbosbliee 1 HauMeHbllee 3HaYeHne (yHKIIMUHA TIPOMEXYTKE.

Tpuronomerpudeckue GyHKIUHU, UX CBOWCTBA U Tpa(UKH.

[ToxazarenbHast u jorapupmMuyeckas (QyHKUMH, WX CBOMcTBAa W rpaduxu. Mcrnonbp3zoBaHue

rpaduKoB yHKIMIA U1 pelieHHs ypaBHEHHUH 1 IMHEHHBIX CUCTEM.
Hcnonb3oBanue rpagukoB QyHKIMHA JUIsT UCCIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIXIIPEIMETOB U pEalbHON KU3HU.

Havana MaTeMaTH4ecKOro aHajamn3a

HenpepbiBable (yHKIMH. MeTon HMHTEpBajIOB A pelieHus HepaBeHCTB. [IpomsBoaHas
¢byskun. ['eomerpuueckuii 1 GU3NUECKUNA CMBICIT TPOU3BOTHOM.

[Ipon3BonHble 37eMeHTapHBIX (GyHKUMHA. DopMynbl HaXOXICHHS MPOM3BOJHONW CYMMBI,
MIPOM3BEACHUS U YACTHOTO (PYHKIIHIA.

[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH U JKCTPEMYMBI.
HaxoxxaeHne HanOobIero 1 HAMMEHbIEro 3HaYeHNs! (PYHKIIMH Ha OTpe3Ke.

[TprMeHeHne TPON3BOIHON Tl HAXOXK/ICHHS HAWIIYUIIETO PENICHUsS] B TPUKJIAIHBIX 3a/1a4ax, IS
OTIpeieNIeHus] CKOPOCTH Ipoliecca, 3aJaHHOTro (hopMyoii min rpaduxom.
IlepBooOpaznas. Tabaua nepBooOpa3HbIX.

Huterpan, ero reomerpuueckuii W (u3nUeCKuil cMbICH. Bpraucienne wHTerpamamno dhopmyse
Herorona—Jleiioumna.

HNPEIAMETHBIE PE3YJIBTATHBI
K xoniy o6yuenus B 10 kiacce 00y4Jaromuics MoTyduT CICTYIONTUE MPEIMETHBIEPE3YIbTATHI:
Yucia v BBIYUCICHUSA:
OTIEPUPOBATh MOHATUSMU: PALMOHATIBHOE U IEUCTBUTEIILHOE YHUCII0, OOBIKHOBEHHAS U I€CATUYHAS
Ipo0Ob, MPOLIEHTHI;

BBIITIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie onepanru C palvuOHAJIbHBIMU 1 HCﬁCTBHTCHBHBIMI/I YHUCJIIaMH,
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BBINOJIHATE NPUOIMKEHHBIE BBIYMCICHUS, UCIIOb3Ysl IPaBUiIa OKPYIJIEHUS, JeaTh IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN;

OIICpHUPOBATH IIOHATUAMM: CTCIICHb C MLOCJIbIM II0OKAa3aTCJIEM, CTaHAapTHasd (bopMa 3aI1nucu
HeﬁCTBHTeHBHOFO qucia, KOPpCHb HaTypaHBHOﬁ CTCIICHU, MCII0JIB30BAaTh MOAXOIAAIIYIO (bOpMy 3aI1nucu
HeﬁCTBHTeHBHBIX YUCCII IJI pCHICHUSA ITPAKTHYCCKUX 3aaa4u MMPCACTABICHUA JaHHBIX

OIEpUPOBATh TMOHATUSMHU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOIO YIJIa, HCIOIb30BATh
3aIMuCh MPOU3BOJIBHOTO yIila uepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.

ypaBHeHHH U HEPABEHCTBA:

OIICpHUPOBATh TMOHATHAMU: TOXIACCTBO, YPAaBHCHHC, HCPABCHCTBO, MCJIIOC, PpPalluOHAIIBHOC,
HppauOHaJIbHOC YpaBHCHHUE, HCPABEHCTBO, TPUTOHOMETPUYCCKOC YPABHCHUC,

BBIIIOJIHATD Hp606p330BaHI/I$I TPUTOHOMETPUICCKHX BBIpa)I(eHHI;'I u peuiaTb
TPUTOHOMCTPHUYCCKUC YPABHCHU,

BBIIIOJIHATD Hp606paSOBaHI/I$I HCJbIX, PAIUMOHAJIBHBIX U UPPAIUMOHAIIbHBIX BLIpa)KCHI/Iﬁ " pellaTh
OCHOBHBIC THIIbI TCJIbIX, PAIVMOHAJIbHBIX U HPPAllUOHAJIBbHBIX ypaBHeHPIfI U HCPABCHCTB;,

INPUMCHATL YPAaBHCHUSA W HCPABCHCTBA JIA PCIICHHA MATCMATUUYCCKHUX 3aJad W 3aJad M3
Ppa3INIHbIX obnacrei HAayKH U peaﬂLHOfI JKHU3HHU,

MOZACIIMPOBATh PCAJIbHBIC CUTyallUM Ha A3BIKC aﬂre6pbl, COCTAaBJIATH BBIPAXKCHUSA, YPABHCHUA,
HEPAaBEHCTBA [0 YCJOBUIO 3aJaud, HCCJICAOBATh IIOCTPOCHHBIC MOJEIH C HCIOJIb30BAHUEM
ammapara anreOpsbl.

DOYyHKUUH U TPapUKH:

ONEepPUPOBATh TMOHATUAMHU: (DYHKIMS, CIOCOOBI 3alaHus (YHKIMH, 00JACTh ONpEAETIeHHUS U
MHOX€ECTBO 3HauUeHUH QyHKIMU, TpapuK QYyHKIUH, B3aUMHO 00paTHbIE (QYHKIUH;

ONEepUpPOBATh MOHATUSIMHU: YETHOCTh U HEYETHOCTh (QYHKIUHU, HYIH (DYHKIMH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA;
MCIO0JIb30BaTh TpaduKy GYHKIUH U1l pellieHus] ypaBHEHUIH;

CTPOUTH U YNUTATh rpaduKu TUHEHHON QYHKIUH, KBaAPAaTUYHON (QYHKINHU, CTEIEHHON (QYHKINN
C LIEJIBIM IIOKa3aTeseM;

WCIIONB30BaTh Tpaduku HYHKIMI ISl UCCIIEIOBAHMS TTPOIIECCOB M 3aBUCUMOCTEH MPHU pelieHUur
3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB W pPeajbHOW KU3HHU, BBIpaXKaTh (popmyiamMu 3aBUCUMOCTU
MEXK1y BETMYMHAMH.

Hauyana MaTemaTH4ecKoro aHajaimusa:

ONEepUPOBATh TMOHATHUSMHU:  IIOCJIENOBATENBbHOCTh, apudMeTHdeckass M TeoMeTpuyecKas
IIPOrPECCHH;

ONEpUpPOBATh TMOHATHSAMH: OECKOHEYHO YOBIBAIOIIas TeOMETpHYecKass Nporpeccusi, cyMma
0EeCKOHEUHO yObIBaroIel reOMEeTPUYECKON POrpeccui;

3aJaBaTh MOCJIE0BATEIILHOCTH Pa3IMYHBIMU CIIOCOOAMU;

HCIIOJIb30BaTh CBOMCTBA IIOCJIEAOBATEILHOCTEN H Hporpeccnﬁ IJId pCIICHUA pCAJIbHBIX 3aaav
MMPUKIIAAHOT'O XapaKTepa.

MHo:kecTBa M JIOTHKA:

OICPpHUPOBATH NOHATUAMU: MHOXKCECTBO, OINICpalluu HAA MHOXKCCTBAMU; UCIIOJIB30BATh TCOPCTUKO-
MHOKECTBEHHBIN arrmapar [y OInmucCaHus pCaJIbHBIX

IPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX MTPEIMETOB; OIIEPHPOBATH
MIOHATUSAMM: OIIPENIEIIEHUE, TEOPEMA, CICACTBUE, 10KA3ATEIbCTBO.

K xoniy o6yuenus B 11 kiacce 00y4Jaromuics MOTyYUT CICTYIONTUE MPEIMETHBIEPE3YIbTATHI:
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Yucya v BLIYUCTCHUA

OIICpHUPOBATH IMOHATHUAMHA: HATYPAJIbHOC, LECI0€ YHCIO, HMCIIOJIB30BATh IIPU3HAKU JCIMMOCTHU
HCJIBIX YUCLII, PA3JIOKCHUC YHCJIa Ha IIPOCTBIC MHOXKUTCIIN IJId PCIICHHUA 3ada4;

OIIEpUPOBATH MOHATUEM: CTEIIEHb C PAllMOHAIBHBIM IT0Ka3aTeleM;
OIIepUPOBATH MOHIATUAMU: JIOTApU(PM YUCIIa, IECATUYHBIE U HATYpaJlbHbIE JTOTapU(PMBIL.
YpaBHeHNsI U HEPaABEHCTBA:

IIPUMCHATDH CBOMCTBA CTENCHHU JJIA Hp606pa3OBaHI/I5[ BBIpa)KCHPIfI, OIICpHUPOBATH IIOHATUAMMU:
MOKa3aTCJIbHOC YPAaBHCHUC W HCPABCHCTBO, PCHIATH OCHOBHBIC THIIBI IOKA3aTCIbHBIX ypaBHeHI/If/'I n
HCPAaBCHCTB,

BBINOJIHATE PEe00Pa30BaHUs BBIPAKCHHM, COJACPKALINX JOTapH(PMBbI, OIIEpUPOBATH HOHATHSIMHU:
JOrapu(pMHUECKOe YypaBHEHHE M HEPABEHCTBO, pEILIaTh OCHOBHBIE THIIBI JIOTapU(MUUECKUX
YpaBHEHUH U HEPABEHCTB;

HaxOJUTh PEIICHUS POCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpPUPOBATh IIOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pelleHue, MCIO0Jb30BaTh
CUCTEMY JIMHEHHBIX YPABHEHUN ULl pELIEHUS IIPAKTUYECKHX 3a/1a4;

HaxOJWUTh PELICHUS NPOCTEHIIMX CHCTEM M COBOKYIHOCTEH pAalMOHAIBHBIX YPAaBHCHHU U
HEPABEHCTB;

MOJIETTUPOBATh PEAJbHBIE CUTYAllUU Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBHIO 33J1a4M, UCCIIEN0BATH ITIOCTPOECHHBIE MOJEIH ¢ UCIOJIb30BAHUEM
ammapara anreopsbl.

DOyHKIUH U TPapUKu:

ONEpUpPOBATh MOHATUSAMU: NepuoanyecKas (YyHKIUS, MPOMEKYTKH MOHOTOHHOCTU (DYHKIUH,
TOYKHM JKCTpeMyMma (QYHKIUHU, HauOosblllee M HAaUMEHbIIEe 3HaueHUs (PYHKIHUHU Ha IMPOMEXKYTKE,
MCIIOJIb30BATh UX VIS UCCIIE0BaHUS (QYHKIMH, 3aJaHHOU rpaduKom;

OIEepUPOBATH MOHATUAMM: TPaUKH MMOKA3aTENBHOMU, JOTapu(PMUIECKON U TPUTOHOMETPUIECKUX
GyHKIMH, n300pakaTh X HAa KOOPAMHATHOM IIJIOCKOCTH MUCIHOJb30BaTh JJISl PELICHUS YPAaBHEHUN U
HEPaBEHCTB;

n300pakaTh Ha KOOPAMHATHOW MJIOCKOCTU Ipa)MKH JIMHEHHBIX YpaBHEHUH U MCIIOIB30BaTh UX
JUISL pELLIEHUs] CUCTEMBI JIMHEHHBIX YPaBHEHU;

UCMOJIb30BaTh TpapuKu (YHKIUN 175 MCCIEJOBAaHUS MPOLECCOB U 3aBUCUMOCTEH U3 APYrux
y4€OHBIX AUCLUUIUIMH.

Hayana MaTeMaTH4eCKOro aHaIu3a:

ONEpPUPOBATh TOHATUAMU: HENpepblBHAs (QYHKLUSA, MPOU3BOAHAS (PYHKLUHU, HCIOIb30BATH
reoMeTpUUeCcKUi U (PU3HUECKUN CMBICT POU3BOJHOMN I PEIlIeHUs 3aa4;

HaXOJUTh MPOU3BOJHBIE OJEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHIA;

UCIOJIb30BaTh NPOU3BOAHYIO Ui  HCCIENOBaHUS  (QYHKIMM HAa  MOHOTOHHOCTh M
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAaHUS K TOCTPOSHHIO rPahuKOB;

HCIIOJIB30BaTh MPOU3BOJHYIO JUIS HAXO0XKICHMS HAWIYYIIErO PELICHHs B IPUKIAAHBIX, B TOM
YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3a/1a4ax;

ONEpPUPOBATH TMOHATUSAMHU: TMEpPBOOOpa3Has M MHTErpajl, IOHUMATh T'€OMETPHUUECKUN U
(Gu3n4ecKuil CMBICI HHTErpaa;

HaxXOJUTh IEpPBOOOPA3HBIE IEMEHTAPHBIX (YHKIMHA, BBIYUCIATH HHTErpan 1o Qopmyie
HrroTona—Jleionuna;

pemaTh MNPUKIAJHBIE 337aud, B TOM YHUCIIE COLMAIBHO-DKOHOMHYECKOTO M (U3UYECKOrOo
Xapaxkrepa, CpeICTBaMH MaTEMaTUYECKOTO aHAJIU3a.
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TEMATHUYECKOE INTAHUPOBAHHUE, B TOM YUCJIE C YYETOM PABOYEM IPOI'PAMMBI BOCIITUTAHUSA C YKASAHUEM
KOJNYECTBA YACOB, OTBOAUMBIX HA OCBOEHHUE KAK/IOU TEMBbI

10 KJIACC
HanmeHnoBanue Komuuecr, OcHoBHOE OCHOBHBIE BUJIbI DIEeKTPOHHBIE BocnurarenbHbl
paszena(TemMbl) BO cozepxKaHue JIeATEIbHOCTH (uudpoBsbie) 1 KOMIIOHEHT
Kypca 4acoB 00y4Jaromuxcs 00pa3oBaTeIbHbIE paboueit
pecypcesl POTPaMMBI
BOCITUTAHHS
MHosecTBa 14 MHOKeCTBO, oTeparuu Hcnoab3oBath https://resh.edu.ru/s | CdopmupoBanHOC
paIMOHATILHBIX U HaJl MHO)KECTBAMH. TEOPETHKO- ubject/lesson/4730/c | 1B poccHiicKoi
JIEHCTBUTENIHLHBIX JuarpamMmsIDitnepa— MHOYKECTBEHHBIN onspect/149072/ IPaXTaHCKOU
YHCell. Benma. ammapar Ay https://resh.edu.ru/s | HACHTHIHOCTH,
ParnmonanbHbIe PalMOHATEHBIE YHCIIA, OTIMCaHMS X012 ubject/lesson/3798/s | YBakeHHUs K
YpaBHCHHA 1 OOGBLIKHOBEHHBIEH PCIICHHA tart/159138/ npouLiomMy u
HCpaBCHCTBA JIECATUYHBIE IPOOH, MaTeMaTHYECKHX 3aj1ad, a HaCTOATICMY
HPOLCHTHI, TaK)Ke peabHbIX poccunckon
MIPOLIECCOB U SIBJICHUH, TIPH MaTCMaTHKH,
OeCKOHEYHbIE TEPUOTUNIECKIE
apobu pelIeHNH 3a1a4 U3 JIPYTHX HCHHOCTHRIM
' y4EOHBIX TIPEIMETOB. OTHOIICHMEM K
Apundpmerndeckue onepanuuc ONeDHDOBATE O THSMIL: JOCTHKEHHUAM
paroHaIbHBIMA  YHCJIAMH, pup : poccHiicKix
6 paIMoHaITbHOE YUCIIO,
peoOpa3oBaHUs YHCIOBBIX 5 MAaTeMaTHKOB W
. NEHCTBUTENHEHOCUHUCIIO, N
BhIpakeHU. [IpumMeHeHMEe poccuiickon
. OOBIKHOBEHHasI IpOOb, .
IpoOeit 1 MPOIEHTOB IS 6 MaTeMaTHYeCKOH
ecATUYHas ApoOb
pelIeHHS IPUKIIaIHBIX3a1a4 a Bllp ’ IITKOJIBI, K
. MPOICHTHL. BBINOJIHATH
U3 Pa3IMYHBIX OTpacie pou UCIOJIb30BaHUIO

3HAHUWH PEATTbHOM KU3HH.

JlelicTBUTENIbHBIC YHCIIA.

apudMeTUIECKHE
OTIepaIuy C
palluOHaJIbHBIMU U

3TUX JIOCTHXKECHUHI
B JIpyrUX HayKax,
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https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/

PanmoHanbHbIC U
HppanyoHaJbHbICUHCIA.
Apudmernueckue
oneparmc
JEUCTBUTCILHBIMU
YHCIIaMH.

[TpubnmxEnnbIe
BBIYMCIICHHS, TTpaBUIa
OKpYTJICHUS, IPUKHUJIKA U
OIICHKA pe3ysbTaTa
BBIUMCIICHUM.

ToxnaecTBa u
TOXJECTBEHHBIE
npeoOpa3oBaHus.
YpaBHEHUE, KOPEHD
ypaBHeHUs. HepaBeHCTBO,
pelIeHre HEPABEHCTBA.
Meron HHTEpPBAIIOB.

Pemenue nenpix u ApoO6HO-
paroHaIBHBIX YPABHCHHIA U
HEPABEHCTB

JIEUCTBUTCITLHBIMU
YHCIIaMU;
pUOIIKEHHBIE
BBIYKCIICHHS,

UCIIOJIB3YsI ITpaBuUIIa
OKpPYTJICHUSI.

denarb NpUKUAKY U
OLIEHKY pe3yJibTaTa
BEIYHCIICHUH.

OnepupoBaTb NOHATUSMMU:

TOX/IECTBO, YPaBHEHHUE,
HEPaBEHCTBO; 1I€JI0E U
paloHaIbHOE ypaBHEHHE,
HEPaBEHCTBO.

BoinosHATH npeodpazoBaHus
LEJIBIXN PAlMOHAIBHBIX
BBIPAKECHUI.

Pemarn 0OCHOBHBIE TUIIBI
LEIBIXUPPALMOHATIBHBIX
YpaBHEHUH U HEPaBEHCTB.

IIpuMenaTs

palroHaIbHBIE

YpaBHEHUS U

HEPABEHCTBA

JUISL pELLIEHUsT MaTEeMaTUYECKUX

3a/1a4 ¥ 3a]a4 U3 PA3IHIHBIX
o0acTeil HAyKUK peatbHOM KU3HU

TEXHOJIOTHSX,

chepax

SKOHOMHUKH.

I'paxxnanckas

[TO3HIUS
oOydaromerocss  Kak|
AKTUBHOT'O U
OTBETCTBEHHOI'O
YJIeHA POCCHUHCKOIO
00111ECTBA.

OCTeTHYECKOE
OTHOIIICHUE K MHUDY,
BKJIIOYAasi ~ ACTETHKY)|
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a1a4,
[peLIeHUH,
[PaCCYXIEHHUI;
BOCITPUMMYHUBOCTBIO
K MaTeMaTHYECKUM,|
ACTIEKTaM Pa3JIMYHbIX|
BHJIOB MCKYCCTBA.

I'oroBHOCTB
OCYILECTBIATH
MIPOEKTHYIO U
HCCIICIOBATEIBLCK
VIO JI€SITETbHOCTD
VHJIUBUAYAIBHO U
B Ipymnme
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OyHKIMH U TpadUKH.
CTeneHne 1eabIM
[oKasarejieM

OyHKLMS, cOcOObI 3aJaHus
byHKINN. B3aumno
oOparuble ¢pynkuuu. I'padux
byHKIHH.

OO6nacte ompenencHus |
MHOKECTBO 3HAYEHUI
byakuun. Hymu ¢yskium.
IIpomexyTku
3HAKOTIOCTOSIHCTBA.

YETHbIC M HEUETHRIC
¢byukiun. CTeneHs ¢
LIEJIBIM IIOKA3aTeIEM.
CrangaprtHas popma
3aIUCH
JIENCTBUTEIHLHOTO
yHpcia.

Hcnonb3oBanue
noaxoasue Gopmbl
3aACH JEeHUCTBUTEIBHBIX
quCel

TSl pereHust
MPaKTUYECKUX 3a]1a4u
MIPEJICTABICHUS TAaHHBIX.

CrenenHast GyHKIUS C

HaTypaJbHbIM U LEJIBIM
nokasareineMm. E€ cBolicTBa n

rpaduxk.

OnepupoBaTh NOHATUSIMU:
(GyHKIUS,CIOCOOBI 3a1aHUS
(GyHKINH, B3aUMHO O0paTHBIE
(byHKIIMH, 00JIaCTh ONIPEACIICHUS
¥ MHOYKECTBO 3HaYEHUI (PYHKIINH,
rpaduk GyHKIHUU; YETHOCTH U
HEYETHOCTH (PYHKINH, HYIH
(GyHKINH, TIPOMEKYTKH
3HAKOMOCTOSTHCTBA.
BbInoJHATH

npeo0pa3oBaHusl CTETICHEH ¢
LEJIBIM TOKa3aTelIeM.
Hcnonb30Bath CTaHIAPTHYIO
dbopmysanucu

JNEUCTBUTEILHOIO YUCIIA.

DopmyMpOBaTh

U WUIIOCTPUPOBATH rpaduyecku
CBOWCTBA CTENIEHHOM (QYHKIIMH.

Bripaxkats popmysiamu
3aBUCUMOCTUMEX Y BEIUYMHAMMU.

Hcnouab3oBarb Hu(ppoBbIE

pecypcebLIs TOCTPOEHUS TpapuKoB

(YHKINMU ¥ U3Y4YEHUS! UX CBOHCTB

https://urok.lc.ru/n
ews/193485/

https://resh.edu.ru/s
ubject/lesson/3841/s
tart/225573/

https://resh.edu.ru/s
ubject/lesson/4729/s
tart/159013/

CdopmupoBan
HOCTb  POCCHUHCKOI
rpak1aHCKOU
MJICHTUYHOCTH,
[YBayKE€HUS K|
[POLLIOMY u
HACTOALLIEMY
[POCCUICKOMN
MaTeMaTUKH,
[IEHHOCTHBIM
OTHOIIIEHUEM K|
OCTHKEHUSIM
[POCCUNCKHX
MaTeMaTUKOB U
[POCCUICKOMN
MaTeMaTUYeCKOn
LIKOJIBI, K|
MCIIOIb30BAHUIO 3THX
ITOCTUKEHUI B
PYTUX HayKax,
TeXHOJOTHUsX, chepax
SKOHOMUKH.

CdopmupoBanHoc
Th YMEHUS
PUMEHSTh
MaTeMaTHYeCKUe
3HaHHA B
MHTEpecax
3I0POBOTO H
6e301macHoro

o0pas3a XHu3HH,
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https://urok.1c.ru/news/193485/
https://urok.1c.ru/news/193485/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/

OTBETCTBEHHOTO
OTHOIIEHHUS K
CBOEMY
3/I0pOBBIO.

Nutepec k
Pa3TUYIHBIM
chepam
npodeCCHOHAIIbH
O eI TENbHOCTH,
CBSI3aHHBIM C
MAaTeMaTUKOM U €€
MPUIIOKEHUSMHU.

OpueHranus Ha
[PUMEHEHHE
MaTeMaTHYeCKUX
SHAHUN I
[pELICHHS 33/1a4 B
oOnactu
OKpYy>Karolen
Cpeasl,
MJIaHUPOBAHUS
MOCTYIIKOB U
OLICHKU UX
BO3MO>KHBIX
MOCJIEACTBUH I
OKpYy>Karolen
CpEbL.
['oTOBHOCTH
OCYILIECTBJIATH
MPOCKTHYIO U
MCCIIEA0BATENIbCKY
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IFO J€ATCIBbHOCTD
MHAWBHUAYAJIbHO U B

rpyre

ApudmeTrndeckuii KOpeHb
N—Ol CTENEHMU.
HppanuoHaibHble
YpaBHEHUSU

HEpaBEHCTBA

18

Apudmernuecknii KOpeHb
HaTypaJIbHOU CTECIICHHU.
HeicTBus

¢ apu(pMETUYECKUMHU KOPHAMU
N—oiCTeneHN.

Pemrenne nppanroHanbHbIX
ypaBHEHUIU HEPaBEHCTB.

CoiicTBa u rpaduk KopHs N-
OH CTEleHU

DopMyJIHpPOBATH,
3anMchbIBaThB
CHUMBOJIHYeCcKOi Gopme

1 WTIOCTPHPOBATH
npuMepamMu

CBOMCTBA KOpHS N-0M CTENECHMU.
BeinosHATHL peodpazoBaHus
UPPALMOHATIbHBIX BBIPAXKECHUM.
Pematb OCHOBHBIE TUIIBI
UPpalMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

IpumMeHATH 1151 peleHust
Pa3JIHYHBIX 32124

ApPaLMOHAJIBHBICYPABHEHUS U
HEPABCHCTBA.

Crpoutb, YnTaTh rpaduK KOpHS
N-0MCTENEHMN.

Hcnoan3oBarh nudposbie
pecypChIIIs TOCTPOSHUS
rpaduKoB QYHKIUH U N3yUSHUS
HX CBOMICTB

https://resh.edu.ru/sub

ject/lesson/5498/start/2

72542/

https://resh.edu.ru/su
bject/lesson/5569/star
t/

CdopmupoBan
HOCTb  POCCHUICKOM]
rpak1aHCKOM
WICHTUYHOCTH,
YBaXKEHUS K|
MPOIILIIOMY u
HACTOSIIEMY
[POCCUICKOMN
MaTEeMaTHKH,
[EHHOCTHBIM
OTHOIIICHHUEM K|
ITOCTHKEHUSM
[POCCUICKUX
MaTEeMaTHKOB u
[POCCUICKOHN
MaTeMaTHYeCKON
TITKOJTBI, K|
MCIIOJIb30BaHUIO ITHX|
ITOCTUKEHU I B
NpyTux HayKax,
TeXHOJIOTHSX, cepax
PKOHOMUKH.

T'oToBHOCTE
OCYILIECTBIISATh
MIPOEKTHYIO U
HCCIICIOBATEIILCK
VIO I€SITEIbHOCTD
WHIUBUIYAIBHO U
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https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/

B IpyIIIe

DopmyJibl
TPUTOHOMETPHHU.
Tpuronomerpuyeckue
ypaBHEHUS

22

CuHyC, KOCUHYC ¥ TAHT€HC
YK CJIOBOTOAPIYMEHTA.
ApKcuHYC, apKKOCHUHYC

Y apKTaHI'€HC YU CIOBOTO
apryMeHra.
Tpuronomerpuueckas
OKPYXHOCTb, OIIPE/IECTICHUE
TPUTOHOMETPUUECKHUX
(GyHKIUI 4HCIOBOTO
apryMeHra.

OcHoBHbIE
TPUTOHOMETPUUECKHE
dopmyinsl. [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIpaKEeHMIL. Perenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

OnepupoBaTb NOHATHAMM:
CHUHYC,KOCUHYC U TaHI€HC
IPOU3BOJIBHOIO YIJIA.

Hcnoap30BaTh 3alIUCH
IIPOU3BOJIBHOTO yTJjia uepe3

06paTHBIeTpI/IFOHOMCTpI/I‘ICCKI/Ie

GbyHKIUY.
BbinoaHATH
npeoopazoBaHus
TPUTOHOMETPUYECKUX
BBIpaKeHUI. Pemiars
OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX
ypaBHEHUH

https://resh.edu.ru/su

bject/51/

https://resh.edu.ru/su

bject/lesson/6317/star

1/199681/

CdopmupoBanHoCT
b POCCHUICKOH|
rpaXk 1aHCKOM
UJEHTUYHOCTH,
YBaKE€HUS K|
MPOLLIIOMY "
HACTOSIIIIEMY
pOCCuicKoi
MaTE€MaTHUKH,
IIEHHOCTHBIM
OTHOIIIEHUEM K|
JOCTH>KEHUSIM
POCCUNCKUX
MaTEeMaTHUKOB "
pOCCHUiiCKOM
MaTeMaTUYECKOU
LIKOJIBI, K|
UCII0JIb30BaHUIO
3TUX HOCTHKEHUU B
TIPYTUX HayKax,
TEXHOJIOTHSIX,
cepax IKOHOMUKH.

I'oToBHOCTH
OCYILIECTBIISATh
MPOEKTHYIO H
HCCIIEIOBATEIIBCKY
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/

10 JIeATEIIbHOCTH|
WHIUBHUYaJIbHO U B
rpymnmie

[TocnenoBaTenbHOCTH U [TocnenoBarenbHOCTH, OnepupoBaTh NOHATHAMM: https://ppt- DcreTndeckoe
[IPOrPECCUU crocoObl 3a7jaHus II0CJIEZIOBATEIbHOCTD, online.org/66693 OTHOILIEHHE K MHUDY,
Moce0BaTeIbHOCTEH. apudmernueckas u BKJIIOYAast  JCTETHKY|
MoHOTOHHBIE reoMeTpHuuecKas IPorpeccuu; MaTeMaTHUYECKHUX
I10CJIEI0BATEIbHOCTH. 0eCKOHEYHO YOBIBaIOIIAs 3aKOHOMEPHOCTEH,
Apudmernueckas u reOMETPUYECKAsI IPOIPECCHs, 00BEKTOB, 3az1ad,
reOMEeTpUYECKas IPOTPECCHU. | cyMMa OECKOHEUHO [PEILICHHIA,
beckoneyHo yObIBaro1as yOBbIBaloILEeil reoMeTpUYECKOil pacCyKIeHUH;
reOMETPUYECKAst IPOTPECCHUS. | TPOrPECCHUH. BOCIIPUUMYHUBOCTHIO
CyMMma 6eCKOHEYHO 3agaBaTh K MaTeMaTH4YECKUM
yOBIBaIOIIEHT€OMETPUYECKOM MOCJICI0OBATECIbHOCTH ACIICKTaM Pa3JIMYHBIX|
POTpeCcCuu. Pa3TMYHBIMU CIIOCOOAMHU. BUJIOB UCKYCCTBA.
dopMyta CIOKHBIX IpumeHaTs popmyry I'oroBHOCTB
nporeHToB. cronbp3oBaHme CJI0KHBIXIPOLIEHTOB /1A OCYILIECTBIISATh
MIPOrPECCUU JIJISl PELICHUS peueHusi 3a/1a4 U3 MIPOCKTHYIO
peasibHbIX 3a/1a4 peaTbHOM TIPAKTHKHU UCCIIEI0BATEIbCKY
[IPUKIIATHOTO XapaKTepa (c UCroIB30BaHUEM 10 JICATCITILHOCTh
KaNbKYIATOPA). WHWBUIYAIILHO U B
Hcnoab3oBarh cBOIiCTBA rpymne
nocye10BaTelbHOCTEN U
MIPOTPECCUM JJIs PELLICHUS
peambHBIX 331aYIPUKIIATHOTO
Xapaktepa
[ToBTOpEHME, OcHoBHble TOHATHS Kypca | IIpUMeHATHh OCHOBHBIC TOHATHUS https://resh.edu.ru/ (Opuenranus Ha
0000mIeHHE, anreOpsI u Havajn | KypcaanreOpbl U Haual subject/lesson/4931/ |[mpumeHeHMHE
CHUCTEMAaTU3aIU MaTremaruueckoro anammsza 10 | mMaTeMaTHuecKOro aHalM3a ISt start/127796/ MaTEeMaTUUECKUX
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https://ppt-online.org/66693
https://ppt-online.org/66693
https://resh.edu.ru/subject/lesson/4931/start/127796/
https://resh.edu.ru/subject/lesson/4931/start/127796/
https://resh.edu.ru/subject/lesson/4931/start/127796/

SHAHUHI

Kjacca, 0000111eHHE
cHCTeMaTH3alus 3HaHUH

u

pEeLICHU 3aa4

U3 peasbHOM KU3HU U APYTUX
MIKOJIbHBIX JUCHUTUIHH

SHAHUN I
[peIeHus 3a1a4 B
o0nactu
OKpYy>Karoleu
Cpelbl,
[JIaHUPOBAHUS
MOCTYIIKOB U
OLICHKU WX
BO3MO>KHBIX
MOCIEACTBHM JJIst
OKpYy>Karolen
Cpelibl.

OO0111e€ KOJIMYECTBO
4acoOB 110 MPOTPaMMe

68
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11 KJIACC

HaumenoBanwue Kommuect OcHoBHOE OCHOBHBIE BUJIBI DNEeKTPOHHBIE Bocnurarensn
paznena BOYACOB coJiepKaHue JIeSITEIIbHOCTH (tdpoBkIc) BIif KOMIIOHEHT
(TembI) 00y4armuxcs oOpa3oBarebHbIE paboueii
Kypca pecypchl POrPaMMBI
BOCTIMTAHUS
CreneHb ¢ 12 CreneHb ¢ palroHaIbHBIM ®opMyJIHpPOBATh, https://resh.edu.ru/su Cdopmuposa
parroHaIbHBIM nokasarenem. CBoicTBa 3aMUCHIBATHLB bject/lesson/3841/conSHHOCTL POCCHICKOM
MOKa3aTeJIeM. crement. [IpeoGpazoBanue CUMBOJIMYeCKOH hopme U pect/225572/ paKIaHCKOU
[loka3zaTenpHas BBIPAYKEHH, COIEPKAILNX WLTIOCTPUPOBATH HACHTUYHOCTH,
byHKIHS. palMoHaIbHBIC CTCTICHH. NpHMepaMH CBOHCTBA https://resh.edu.ru/su [YBaKeHH: K|
[lokasarenbHbie TNokasaTeNbHble ypaBHEHHH | © ol i bject/lesson/5627/star [TPOHIIIIOMY u
YpaBHCHUSH HepaBeHCTBA. IIpumeHsITH CBOiicTBA t/159321/ HACTOSIEMY
HEPaBEHCTBA TokasarembHasn GyHETaA, CTCTICHH JJISI [poccUiicKon
o CBOMCTEA B rpaduK Hpeo6pa3013aHHﬂ MaTEeMaTHKH,
BBIPAKCHHH. [EHHOCTHBIM
DopMyIHPOBATH U OTHOLICHUEM K
WLTIOCTPUPOBATH rpadpuueckn ITOCTHKEHUSM
CBOICTBA MOKA3aTEIbHON (PYHKITHH. [POCCHUICKUX
Pemiatb OCHOBHBIE MaTEeMaTHKOB u
THIIBI TOKA3aTEJIbHBIX [POCCUICKOMN
ypaBHEHUWU MaTeMaTHYeCKON
HEPABEHCTB. TITKOJTBI, K|
HUcnoab3oBars nngposbie MCIIOJIB30BAHUIO
pecypcChIAIIA IOCTPOCHUS OTUX JOCTUKCHUH B
rpadukoB QYHKIMHA U U3ydYEHUS PYTUX HayKax,
HUX CBOMCTB TEXHOJIOTHSX,

chepax SKOHOMHKH.

CdopmupoBanH

OCTb YMCHUA
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https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
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MPUMCHSITh
MaTEeMaTHYCCKHE
3HAHMS B
WHTEpecax
3JI0POBOTO H
0e30ImacHOro
o0pa3a Xu3HH,
OTBETCTBEHHOI'O
OTHOIICHUS K
CBOEMY
3JI0POBBIO.

HuTepec
pa3IuYHbIM
chepam
npodeccruoHanb
HOM
JeATETbHOCTH,
CBSI3aHHBIM C
MaTeMaTUKON 1
eé
MPUIOKEHUSMH.

OpuenTanus Ha
[IPUMEHEHNE
MaTEMaTHYECKHX
SHAaHUH I
[pelIeHns 3a/1a4 B
o0siacTu

OKpY KaroIlen
Cpelbl,
[IAHUPOBAHUS
MOCTYIIKOB U
OLIEHKH UX

27




BO3MOKHBIX
IMOCJIEACTBUI I
OKpYy>Karoleu
Cpelibl.
I"oTOBHOCTB
OCYIIECTBIISTh
MPOCKTHYIO U
MCCIIEIOBATENbCKY
[0 JEATEILHOCTD
WHIUBUIYAIBHO U

B IpYyIIIE

Jlorapudmmueckas

byHKIHS.
Jlorapupmuueckue

YpaBHEHHS 1 HEPABEHCTBA

12

Jlorapudm yucna.

JlecaTnyHbIEW HATYpAJIbHbBIC

JIoTapru(MBI.

[IpeoGpa3zoBanue
BBIPAKEHH,COICPIKAIINX
Jorapu(Msl.

Jlorapudmuueckue

yYpaBHEHUSH HEPABEHCTRBA.

Jlorapudmuueckas
¢GyHKIUS, €ECBOMCTBA U

rpaduk

®opmyIMpOBaTh,
3anMCchbIBATHB

CUMBOJIHYecKoii popme 1
WLIIOCTPUPOBATh

npuMepamMu

CBoMcTBa JjorapudmMa.
BoinosHAThL npeoOpa3zoBaHus
BBIPAXKEHUM, COAEPKAITUX
JorapuMsl.

®opmyMpoOBaTh U
WTIOCTPUPOBATH I'PauYecKr
CBOIicTBa JTorapupMuyIecKoit
¢byHkun. PemiaTe OCHOBHBIE THUITBI
Jorapu(MUIECKUX YpaBHCHHM

Y HEPaBEHCTB.

HUcnoab3oBars nngposbie
pecypcebI IS TOCTPOEHUS TpapuKOB
(byHKUINN ¥ U3y4EeHUS! UX CBOMCTB.

3HAKOMHTBCS C HCTOPHEH PA3BUTHUS
MaTeMaTHKU

https://resh.edu.ru/sub

ject/lesson/3834/start/1

98687/

https://resh.edu.ru/sub

ject/lesson/4732/start/1

08842/

Cdopmupona
HHOCTb POCCHUUCKOMH
rpaXk 1aHCKOM
WIEHTUYHOCTH,
YBaXKEHUs K|
MPOILIIOMY u
HACTOSIIEMY
[POCCUICKOMN
MaTeMaTHKH,
LIEHHOCTHBIM
OTHOIIIEHUEM K|
TOCTHKEHHSIM
[POCCUICKUX
MaTeMaTUKOB u
[POCCUICKOMN
MaTeMaTU4eCKON
LIKOJIBI, K
MCII0JIb30BAHUIO
DTUX HOCTH)KECHUU B
NPYrUX HayKax,

TCXHOJIOTUAX,

[4e]


https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

chepax IKOHOMHUKH.

GyHKIHMA.

Pemates npocreimmue
TPUTOHOMETPHUUYECKHE
HepaBeHcTBAa. UcnoJib30BaTh
rpaduku U1 permeHns
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

HUcnonb3oBars nugposbie
pecypChIIs IOCTPOEHUS

rpaukoB QyHKIMIA U
W3yYEHUS X CBOWCTB

TI'oToBHOCTB
OCYIIECTBIISATh
HPOEKTHYIO
UCCIIeI0BaTEIbC
KYIO
JIeSTEIIbHOCTh
WHIUBHyaIbHO
U B IpyIIIe
TpuroHomeTpudecKue Tpuronomerpuyeckue OnepupoBaTh https://resh.edu.ru/su| CdopmupoBarnHOC
GyHKIUU ¥ UX rpaduKy. (GyHKIIMU, HXCBOWCTBA U MOHSITHEM IIePHOIIYCCKasT bject/lesson/6111/star | 1,  poccuiickoii
Tpuronomerpuyeckue rpaduku. yHKISL. 1Y) IPaKIaHCKON
HEpPaBEHCTBA [pumepst CTpOUTD, AHATM3NPOBATH, UJICHTUYHOCTH,
TPUTOHOMETPHUYECKUX CpaBHMBATH IpapuKy https://resh.edu.ru/su| yBaxenus K
HEPABEHCTB TPUTOHOMETPUYECKHUX (byHKHI/Iﬁ bIECt/|eSSOH/4124/Star nmpouuioMy )41
1/38846/ HACTOSIIEMY
®opmyMpoOBaTh U oo
poccuiickon
WLTIOCTPHPOBATH rpadpuieckn
3 MaTeMaTHKH,
CBOWCTBA TPUTOHOMETPHUECKUX EHHOCTHBIM

OTHOILLIEHUEM K
JOCTH>KEHUSIM
POCCHICKHX
MAaTEMATUKOB H
POCCUICKOMN
MaTeMaTU4YeCKOn
IIKOJIBI, K
HCIIOJIb30BaHUIO
STUX JOCTHKEHUH]
B JPYTUX HayKax,
TEXHOJIOTHSIX,
chepax

9KOHOMUKH.



https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4124/start/38846/

T'oToBHOCTBE

OCYILECTBIISATh
IIPOEKTHYIO u
UCCIIEI0BATEIbCKY

IO JACATCIIBHOCTD|
HHANBUAYAJIbHO H

B IpyIIIe

[Ipon3BoHasl.
[IpumeHeHne
MIPOU3BOIHOM
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HenpepbiBHbIE QYHKIIUH.
Merto HHTEPBAIOB JJIs
pEeLIeHNs] HEPABEHCTB.
[IpousBonHas pyHKIUY.

I'eomerpuueckuii u
(bu3nyecKuicMBbICIT
MPOU3BOIHOM.

[IpousBoaHbIe
3JIEMEHTaPHBIX

¢ynkuuit. [IponsBoanas
CYMMBI, IIPOU3BE/ICHHUS,
YaCTHOTO (DYHKITH.
[IpuMeHeHne npon3BOIHOMK
UCCIIEIOBAaHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U
3KCTPEMYMBI.

Haxoxnenue HanOoJIbIIEro
Y HAaMEHBIIIETO

3HaueHUs QyHKIIMHHA
OTpE3KE.

IIpumeHeHue

MPOU3BOAHOM JJIst
HaXO0XACHUS

OnepupoBaTh NOHATHAMU:
HerpepbIBHAS (QYHKIIHS;
MPOU3BOIHAS () YHKIUH.

Hcnosb30BaTh reoMEeTpUYECKUI

1 GU3HYECKUIN CMBICT
IIPOU3BOJHOM IS PEILICHUS
3aj1ad.

Haxoauth npousBoiHbIE
AIIEMEHTApHBIX (QYHKITHH,
BBIYHMCJASTHIIPOU3BOIHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO
GyHKITHIA.

Hcnoan3oBaTh
MIPOU3BOTHYIOAJIS
uccaeaoBaHus QYHKIIUHA

Ha MOHOTOHHOCTBH 1
KCTPEMYMBI, IPUMEHSITh
pe3yJibTaThl HCCIeOBAHUSA
K IIOCTPOCHUIO

rpa¢ukoB. [IpumensaTn
MIPOM3BOIHYIOUIS HAX 0K ICHHS
HAWTYYIIIero perieHus B
MIPUKJIAIHBIX, B TOM YHCIE

https://resh.edu.ru/su

bject/lesson/4923/star

£/200980/

https://resh.edu.ru/su

bject/lesson/6195/star

1225651/

OcTeTHYECKOE
OTHOIICHUE K MHDY,
BKJIFOYAsi ICTETHKY]
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB,  3ajad,
[peLIeHUH,
[pacCyKJICHUH;
BOCTIPUUMYHBOCTD
0 K|
MaTeMaTHYECKUM
ACITEKTaM
Pa3IUYHBIX  BHJIOB
MCKYCCTBA.

I'oToBHOCTH
OCYILIECTBIISATh
MIPOEKTHYIO U
HCCIICIOBATEIBECK
VIO I€SITENBHOCTD
VHIUBUIYAIBHO U
B Irpymnme

w
D


https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

HAMJIY4IIero
PELICHHUS B IPUKITAHBIX
3ajavax,

JUIS1 OTIPEICIICHUST CKOPOCTH
poIIecca,3aanHoro
dbopMyIoii umu rpapuKom

COLIMAIbHO-DKOHOMUYECKHUX,
3aa4ax. 3HAKOMHUTBHCH C
HCTOPHEN pa3BUTHS
MaTEMaTHYECKOI 0 aHAIU3a

MHTterpai u ero
IPUMEHEHHUS

[lepBooOpa3zHas. Tabnuua
[IepBOOOPA3HBIX.

WHTerpai, reoMeTpudeCcKuii

1 QU3NYECKUHN CMBICI
UHTerpaja.

Brruncienue HUHTETpajla

OmnepupoBarb
MOHSITUSIMM:
nepBooOpa3Has,
UHTETpal.

Haxoauth nepBoobpa3Hble
AIIEMEHTApHBIX (PYHKIINH;

https://resh.edu.ru/sub

ject/lesson/6117/start/2

25775/

https://resh.edu.ru/sub

ject/lesson/6118/start/2

OpueHTanus Ha
MIPUMCHCHUE
MaTeMaTHYECKHUX
SHAHUN I
[PEIICHUS 3a/1a4 B
oOacTu

1o hopmyneHbioTona— BBIYHMCJASTBHHTErPA MO 25808/ OKpYKaromen
JleiiGHuma ¢opmyie Herotona—JIeiibuua. CPCIbL,
. [UIAHUPOBAHHS
3HAKOMHTBCS € HCTOPHUEH
MOCTYITKOB
Pa3BUTHAMATEMATHIECKOTO
OIICHKU X
aHaM3a
BO3MOHBIX
MOCJIEACTBUH I
OKpYy>Karolen
CpeIbl.

Cuctembl ypaBHEHUI 12 Cuctembl THHEHHBIX OnepupoBaTh NOHATHSIMU: https://resh.edu.ru/sub Coopmuposa
YPaBHEHHUH. CHUCTEMAIMHEIHHbBIX YPaBHEHHUH U Ject/lesson/5627/start/1 lunocts poccuiickoid
Pemtenue npuknaaneix 3amau | €€ pemenue.Mcmoab3oBarn 59321/ rpak 1aHCKOM
C TIOMOIIBIO CHCTEMBI CHCTEMY JIMHEHHBIX ypaBHEHUIT MICHTUYHOCTH,
JIMHENHBIXYPABHEHHUMN. JUTSL pEIICHHST TIPAKTHUYECKUX https://resh.edu.ru/sub [yBaxenus K|
CuCTeMBI 1 COBOKYITHOCTH 3ajad. Ject/lesson/6319/start/2 mpomtomy u
LEJIBIX, pAllMOHAIbHBIX, HaxoauTh pemeHust 00172/ HACTOAIIEMY
HUppaALUOHATIbHBIX, MPOCTEUILNXCUCTEM U [POCCUICKOMN

IIOKa3aTCJIbHBIX,

w
=



https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/

J0rapuPpMHUECKUXYPaBHEHHHI
Y HEpaBEHCTB.

Hcnonp3oBanue rpadukoB
GYHKUMNAIIIA perieHus
YPaBHEHUH U CUCTEM.

[Ipumenenue ypaBHEeHHH,
CUCTEMU HEPABEHCTB K
PELICHUI0 MAaTEMaTHYECKIX
3a/1a4 U 3a]1a4 U3 pa3iInuHbIX
oOyactell HAyKu

U peajbHOMU KU3HU

COBOKYITHOCTEH
paluMOHANIbHBIX YPaBHEHUI

Y HEPaBEHCTB.

Hcnoan3oBath rpaduku
GYHKUMAAIS pereHus
YpaBHEHUM.

MoaeanpoBaTh peanbHbIe
CUTyallUHMHA SA3bIKC aJIF€6pI)I,
COCTAaBJIATH BbBIPAKCHUA,
YpaBHEHUS, HEPABECHCTBAU
CHCTEMBI 110 YCIIOBHIO 33]1a4H,
HCC1e10BATH NOCTPOCHHBIE
MO/IeJIMC HCII0JIb30BaHUEM
anmapara aiareopbl

MaTEeMaTHKH,
[EHHOCTHBIM
OTHOIIIEHUEM K
NTOCTHKEHUSIM
[POCCUICKUX
MaTEeMaTUKOB 71
[POCCUICKOMN
MaTeMaTU4ECKOMN
[ITKOJTBI, K
MCIIOJIb30BAHUIO
ATUX JOCTUKCHHUH B
NPYTHX HayKax,
TEXHOJIOTHSIX,
chepax IKOHOMHUKH.
CdopmupoBanH
OCTb YMEHHS
MPUMEHSITh
MaTeMaTH4ecKue
3HAHUS B
WHTEpecax
3JI0pPOBOTO U
0e30MmacHOro
o0pa3a Xu3HH,
OTBETCTBEHHOT'O
OTHONICHHUS K
CBOEMY
3/10pPOBBIO.
Hurepec
Pa3TUIHBIM
chepam
npodeccuoHaib
HOM
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JIeSITENLHOCTH,
CBSI3aHHBIM C
MaTeMaTHuKON B
et
MPUIOKEHUSIMH.

OpueHTanus Ha
[PUMEHEHUE
MaTeMaTHYECKHUX
SHAHUW IS
[peIeHus 3a1a4 B
00J1acTu
OKpY’Karoleu
Cpelbl,
MJIaHUPOBAHUS
MOCTYIKOB U
OIIEHKH MX
BO3MOKHBIX
IMOCIEICTBUI IS
OKpYy>Karolen
CpeIbl.
I"oTOBHOCTH
OCYIIIECTBIISTh
MPOEKTHYIO U
MCCIIEA0BAaTENIbCKY
O JeATEILHOCTD
WHIWBUIYAIBHO U
B IpyIIIe
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Harypasibnbie u niensie
quciia

HarypanbHble u nesnbie
4yyuClIa B 3a7a4ax U3
pEaNbHOM )KU3HH.

HpI/I3HaKI/I JACIIUMMOCTHU
OEJIbIX YHUCEII

OnepupoBaTh NOHATUIMM:
HATypaJIbHOE YHUCIIO, 1IeJI0e
yrcno. Uenoab3oBaTh MpU3HAKU
JEIUMOCTHIIEIIBIX YHCe,
pa3oXKeHUe yucia

Ha MMPOCTBIC MHOXKUTECIIN JIA
PCIICHU 3a1a4

https://www.yaklass.

ru/p/algebra/10-
klass/deistvitelnye-
chisla-
9102/naturalnye-
chisla-povtorenie-
11259/re-198ae908-
4687-4b65-bb41-
ba45ad84a6fd

Cdopmupora
HHOCTb POCCUMCKOH
rpak1aHCKOU
WICHTUYHOCTH,
[YBaXKCHHS K|
[POIILIIOMY u
HACTOSIIEMY
[POCCUICKOMN
MaTeMaTHKH,
[IEHHOCTHBIM
OTHOIIIEHUEM K
ITOCTHUKEHUSIM
[POCCUMCKUX
MaTeMaTUKOB u
[POCCUICKOMN
MaTeMaTUYeCKOn
LIKOJIBI, K
MCII0JIb30BAHUIO
PTUX JTOCTUKECHHI B
NPyTHX HayKax,
TEXHOJIOTHUSIX,
chepax IKOHOMHUKH.

I"'oToBHOCTH
OCYILECTBIATH
MPOEKTHYIO U
HCCIICIOBATEIIbC
Ky
JIeITeIbHOCTD
VHIUBUYAJIBHO

U B TpyIIIe
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[loBTOpEHME,
000011IeHHE,
CHCTEMaTH3aIus
3HAHUI

18

OcHOBHBIE TOHSTHS Kypca
anreOpsl ¥ HAvaJl
MaTeMaTHYeCKOro aHaju3a,

0000111IeHNE U
cUCTEMATH3alud 3HAaHUN

Pemath  mpuUKJIagHBIE
3aa4d U3 Pa3IMYHBIX
obnacreit HayKu u
peanbHOI JKU3HU c
MTOMOUIBIO

OCHOBHBIX  TIOHATHM  Kypca
anreopsl u Haya
MaTEeMaTHUYECKOI 0 aHayu3a.
Bbiouparn ONTUMAaJIbHBIE
CIOCOOBIBBIUMCIICHHA.

Hcnoab3oBath 1J151 pelieHust
3aJa4ypaBHEHUs, HEPABEHCTBA U
CHCTEMbI YPAaBHEHUI, CBOMCTBA
byHkmil 1 rpadukos

https://resh.edu.ru/sub

ject/lesson/4145/start/1

11179/

CdopmupoBaHHOC
Tb POCCUICKON
rpaXk1aHCKOM
UJEHTUYHOCTH,
YBa)KE€HUS K|
MPOLLIIOMY u
HACTOSIIIIEMY
poccuiickoi
MaTE€MaTHUKH,
[IEHHOCTHBIM
OTHOIIICHUEM K
JOCTHXKEHUSIM
POCCUNCKUX
MaT€MaTUKOB U
pOCCHUiiCKOM
MaTeMaTUYECKON
LIKOJIBI, K
HCIIOJIb30BaHUIO
3TUX HOCTWKECHUH
B JIpYyruX HayKax,
TEXHOJIOTHSIX,
chepax
SKOHOMUKH.
I'oroBHOCTB
OCYIIECTBIISTh
MIPOCKTHYIO u
HCCIIEI0BATENbCKY
10 JICSATENBHOCTH
WHJIUBUIYaJIbHO U

B Ipyrmnre
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O0111e€ KOJIIMYECTBO
4acoB IO MPOrpaMMe

102
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PABOYAS ITPOT'PAMMA YYEGBHOTI' O KYPCA
«TEOMETPUSI»

INOACHUTEJIBHASA 3AIINCKA

BaxHocTh y4eOHOro Kypc TIeOMETpUHM Ha YpPOBHE CpeAaHero ooOuiero oOpa3zoBaHUs
00ycJIOBJI€Ha MPAKTUYECKOM 3HAYMMOCTBIO METANpEeIMETHBIX W IPEAMETHBIX Ppe3yJbTaToOB
00y4yeHMsI FeOMETPUH B HAIIPABJICHUH JINYHOCTHOTOPA3BUTHUS O0yJaroUuxcsi,  (pOpMHUPOBAHUSA
(YHKLIMOHAIBHON MaTeMaTHYeCKOW TIpaMOTHOCTH, H3Y4Y€HHs JpPYTUX Yy4eOHBIX JUCLUIUIMH.
Pazputne y oOy4aromuxcs OpaBUIbHBIX IPEACTaBIEHUN O CYIIHOCTH M HPOUCXOXKACHUU
reOMETPUUECKUX a0CTpaKLUi, COOTHOLICHUHM PEAJIbHOT0 W HJCAIBbHOIO, XapakTepe OTpa)KeHUs
MaTeMaTHYeCKOM HayKOH SIBJIEHUH U INPOLECCOB PEabHOIO MHUpPA, MECTE I'€OMETPUM B CHCTEME
HayK ¥ POJM MaTeMaTHUYECKOTO MOJIEIMPOBAHMUS B HayYHOM IMO3HAHUHU UB IPAKTHKE COCOOCTBYET
(OpMHPOBAHUIO HAYyYHOI'O MHUPOBO33PEHMsI OOYYAIOLIMXCS, a TakKe KadecTB MBbIIJICHUS,
HEOOXOMMBIX JIJISl QIalTAallid B COBPEMEHHOM o01ecTBe. ['eoMeTpus SBISETCS OMHUM U3 0a30BBIX
IPEZIMETOB Ha YPOBHE CPEIAHEro 00IIero oopa3oBaHusi, Tak Kak 00ecreunBaeT

BO3MOXXHOCTb M3y4YEHHMS KaK JUCIMIUIMH €CTECTBEHHO-HAyYHOW HAIpaBJIEHHOCTH,
TaK ¥ TYMaHUTApHOM.

Jlornueckoe MBIIIIJIICHHUEC, Q)OpMpreMOG IIpUu U3y4YCHUU O6y‘IaIOIJ_[I/IMI/IC$I MMOHATUHHBIX OCHOB
TCOMCTpUHU KU IOCTPOCHUHU HCIIOYKHU JIOTHYCCKUX YTBCp)KﬂCHHﬁB X0A€ pCHICHUA I'COMCTPHUUICCKUX
3aa4, YMCHUC BbIZIBUI'aThb U OIIPOBECPIraTh 'MIOTE3bIHCTIOCPECACTBCHHO UCIIOJIB3YIOTCA IIPU PCHICHUN
3aa4 €CTECTBCHHO-HAYYHOT' O [IUKJI4,B HaCTHOCTHU U3 KYypCa (I)I/ISI/IKI/I.

YMmenue OpPUCHTHUPOBATHCA B IPOCTPAHCTBE UI'PACT CYHICCTBECHHYIO POJIb BO BCEX o0JacTax
ACATCIIBHOCTH 4YCJIOBCKA. OpI/IeHTaHI/IH YCJIOBCKa BO BPEMCHH H IMPOCTPAHCTBEC — HCO6XOZ[I/IMOC
YCJI0OBHUC €TO COOHUAIIBHOI'O 6I>ITI/I}I, (bopMa OTPAXCHUSA OKPYKAIICTO MHpPA, YCIIOBUC YCIICIIHOI'O
INO3HAaHUA U aKTHUBHOI'O Hp606p330BaHI/I$I JEHCTBUTEIILHOCTH. OHepI/IPOBaHI/Ie IMPOCTPAHCTBCHHBIMHA
06pa3aMH O6T>C,I[I/IH$ICT pa3HbIC BHUILL yqe6H0171 u pr,HOBOI\/’I ACATCIIBHOCTH, SABIACTCA OJHUM H3
HpO(i)CCCI/IOHaJ'II)HO BA’KHBIX Ka4CCTB, IIO3TOMY aKTydJIbHA 3aJa4da CI)OpMI/IpOBaHI/I}Iy 06yqafo1unxca
MMPOCTPAHCTBECHHOI'0O MBINUJICHUA KaK Pa3HOBUIHOCTHU 06pa3H0ro MBIIUJICHUSA — CYHIICCTBCHHOI'O
KOMIIOHCHTA B IIOAT'OTOBKEC K HpaKTquCKOﬁ ACATCIIBHOCTH IO MHOT'UM HAIIPAaBJICHUAM.

Ilear ocBoeHusi mporpaMmbl y4yeOHoro kypca «['eomerpusi» Ha 0a30BOM YpPOBHe
o0yueHusi — oOmieoOpa3oBaTenTbHOE M OOMICKYJIBTYPHOE pa3BUTHE OOydYalOIMMXCA dYepe3
oOecrieueHne BO3MOXKHOCTH TIPUOOPETCHHSI U HCIIOJIb30BAHUS CHCTEMATHICCKUX T€OMETPUUICCKUX
3HAHMM W JCHCTBHUM, CHeNM(PUUHBIX TEOMETPHUH, BO3MOXHOCTH YCHEIIHOTO MPOIOIIKEHUS
00pa30oBaHUs MO CHEIUATBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM T€OMETPHUH.

[IpropuTeTHRIMU 3a7ja4aMu OCBOCHHUS y4ueOHOro Kypca «I'eomerpum» Ha 0a30BOM ypOBHE B
10-11 kmaccax ABJISFOTCH:

(dbopMHpOBaHKE MPEICTABICHHUS] O TEOMETPUU KaK YacTH MUPOBOM KyJbTYPhI U OCO3HAHUE €&
B3aMMOCBSI3H C OKPYKAIOIIIM MUPOM;

dbopMUpOBaHME TPEJCTaBICHUST O MHOTOIpaHHUMKAX M TeJax BpalleHus Kak o
BAKHEUIINX MATEMATHYECKUX MOJEINSIX, MO3BOJIIIOIIMX ONUCHIBATH M M3y4aTb PA3HbIE SIBIICHUS
OKPY’KaIOILEro MUPA;

¢dbopMHpOBaHHE YMEHHs paclO3HaBaTh Ha dYepTekax, MOJACISIX MU B pPEaTbHOM MHpE
MHOT'OI'PAHHUKH U Te€Jla BPALLCHMUS;

OBJIAICHUEC MECTOdAMU pemeHI/m 3a4a4 Ha HOCTpOCHI/IH Ha 1/1306pa>1<eH1/1;1x HpOCTpaHCTBeHHHX
¢uryp;

dhopMUpOBaHHE YMEHHUS ONMEPUPOBATh OCHOBHBIMHU TMOHATHSMU O MHOTOTPAHHHMKAX M Tejax
BpaH_[CHI/ISI U UX OCHOBHbBIMHU CBOﬁCTBaMH;
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OBJIAJICHHE aJTOPUTMAaMM pEIICHUsS OCHOBHBIX THUIOB 3a7ad, (OPMUPOBAHHE YMEHHS
MIPOBOJIUTH HECJIOXKHBIE JI0KA3aTEIbHBIE PACCYXKIEHUS B XOJI€ PEUICHUSI CTEPEOMETPUUECKUX 3aau
Y 33J1a4 C MPAKTUYECKUM COJCP>KaHUEM;

pa3BUTHE UHTEIICKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OOYJarOIIUXCsl, TO3HABATEIHLHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIILICHUS;

dbopMupoBanue (PyHKIMOHAIBHON TpPaMOTHOCTH, PEJIEBAaHTHOW TI'E€OMETPUH: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYaIUsIX M IPU U3YYEHUH JPYTruX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTEH, (HOpMYyIHpPOBATh MX HA SI3BIKE T'€OMETPUH M CO3/1aBaTh TI'€OMETPHUECKUE
MOJENIM, TPHUMEHATh OCBOCHHBIM TIE€OMETPUYECKUH ammapar s peleHUus MPAKTUKO-
OPUEHTHPOBAHHBIX 3314, UHTEPIPETUPOBATH U OLIEHNUBATh IOJIyYEHHBICPE3YIbTAThI.

OTIUYUTETBHON O0COOEHHOCTHIO nporpamMmsl 10 reOMCTPHUUN ABJIACTCA BKIFOYCHHUE B KYypC
CTCPCOMCTPHUHN B HAYAJIC Cro M3YUYCHUA 3a/ia4, pCIIaCMbIX Ha YPOBHC MHTYUTUBHOI'O [TO3HAHHUA, U
OHpe,I[GJ'IéHHHM 06pa30M OpraHn30BaHHas pa60Ta Hag HHMH, YTO CHOCO6CTBYIOT Pa3BHUTHUIO
JIOTUYCCKOI0 M IPOCTPAHCTBCHHOI'O MBbIINIJICHUA, CTUMYJIIMPYET HPOTCKAHUC HWHTYUTHBHBIX
nmponeccoB, MOTUBUPYCTK z[aaneﬁmeMy HU3YUCHUIO IpEAMCETA.

[Ipennouyrenne OTHAETCS HAIISAIHO-KOHCTPYKTUBHOMY METONYy OOYYEHHs, TO €CTh
TEOPETUYCCKHE 3HAaHUS HMMEIOT B CBOCH OCHOBE YYBCTBCHHOCTb MPEIMETHO- MPAKTUYCCKON
NeSITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TIPEACTABICHUN y OOydarommxcsi B Kypce
CTEpEOMETPUU TPOBOTUTCA 32 CUET pelIeHUs 33JadHa CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha ONEPHPOBAHUE MPOCTPAHCTBEHHBIME 00pa3amu. Co3manue odpasza MpOBOIUTCS C OMOPOU
Ha HarJSIHOCTh, a OTIEPHPOBAHUE 00Pa30M — B YCIIOBHSIX OTBIICYCHHUS OT HATJISTHOCTH, MBICIICHHOTO
WU3MEHEHUS €ro UCXOJHOTO COJCPKAHMUS.

OCHOBHBIMHU COJIEPKATEIbHBIMU JIMHUSAMU ydeOHOoro kypca «['eomerpusi» B 10—11 kmaccax
ABISIIOTCS: «MHOTOrpaHHuKn», «lIpsiMble W TIJIOCKOCTH B TMPOCTPAHCTBE», «Tenma BpaleHus»,
«BekTopsl U KOOPJIMHATHI B MPOCTPAHCTBE.

DopMUPOBAHUE JIOTUYECKUX YMEHHU PACIIPEAEISETCS HE TOIBKO MO COACPIKATEIbHBIMINHHUIM,
HO U 10 To/1aM 00y4eHHUs Ha yPOBHE CPEeIHEro 00Iero 00pa3oBaHusl.

Conepxkanne 00pa3oBaHHs, COOTBETCTBYIOIEE IPEAMETHBIM pE3yIbTaTaM OCBOCHMS
IPOrpaMMbl 110 TE€OMETPUHU, PACHpPENeIEHHBIM IO rojaM OOydYeHHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3oMm, uTOObl OBJIQJCHHE TE€OMETPUYECKMMM TOHSATUSMU W HaBBIKAMU OCYHIECTBIISJIOCH
MOCJIEZI0BATENBHO U MOCTYIATENbHO, C COOIOIEHUEM MPUHLIUIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE
3HAaHHS BKIIOYAJIWCh B OOIIYI0 CHUCTEMY T€OMETPHUYECKUX TMpeACTaBIeHU o00ydaromuxcs,
pactupsis 1 yrayOssis e€, 00pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3U.

OO61iee yucinoO YacoB, PEKOMEHJIOBAHHBIX [JIsl M3y4eHHs Yy4yeOHOro Kypca
«"eometpusi» — 102 gaca: B 10 kimacce — 68 uacos (2 vaca B Hemeno), B 11 kmacce — 34 gaca (1 gac
B HEJICITIO).

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA
10 KJIACC
IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE MOHATHUS cTepeoMeTpur. Touka, npsimasi, MIOCKOCTh, MpocTpaHcTBo. [lonsTre 00

AKCUOMATHYCCKOM IMMOCTPOCHUU CTCPCOMCTPUU. aKCUOMBI CTCPCOMETPUNH CIICACTBUSA U3 HUX.

B3anMHOe pacnosnokeHue MHpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, IMapauIeIbHbIE U
cKpeuBaromuecs InpsMele. IlapamnenbHOCTs  HpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapaJulebHbIC NPSMBIE B IIPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, NAapPAJIEIbHOCTD NIPSIMON
U IUIOCKOCTH. YTIIbI C COHAIPABJICHHBIMU CTOPOHAMHM, YrOJI MEXIY IPSAMBIMU B IIPOCTPAHCTBE.
[TapajuieIbHOCTB IIJIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH, CBOMCTBA IMapajUICIbHBIX IUIOCKOCTEH.
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[Tpocreiimue mpoCTpaHCTBEHHBIE (QUTYphl HA IUIOCKOCTH: TETpadap, KyO, Mapaielenumnes,
MIOCTPOEHUE CEUCHHUIA.

[lepneHUKyISIPHOCTh NPSIMOU U IJIOCKOCTH: NEPHEHANKYJISIPHBIE IPSMBIEB IPOCTPAHCTBE,
NPsIMBIE MapaJIeIbHbIE U EPIICHIUKYIISPHBIE K IIIOCKOCTH, TPU3HAKIIEPIIEHIUKYISIPHOCTH TIPSIMOM
U IUIOCKOCTH, TEOpEMa O MPAMOW MEPIEHIUKYISAPHON IMIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroOJd
MEXAYy TMpsSAMOM U IUIOCKOCTBIO, JIBYITPAHHBIA YroJl, JIMHEWHBIA Yrojl JBYI'PAaHHOIO yrija.
[lepneHquKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHHE OT IPSMOM [0
IUIOCKOCTH, TPOEKIHs (UTyphl Ha IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUNIOCKOCTEN. TeopeMa o TpEX MepreHAuKyIspax.

MHororpaHHuKu

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIE U HEBBINYKIIbIE
MHOT'OIPAaHHUKHU, pa3BEPTKAa MHOrorpaHHuka. llpusma: N-yronpHas npusma, TpaHd U OCHOBAHMS
IpU3MBbl, MpsMas M HAKJIOHHas NpU3MbI, OOKOBass W TIOJHAs IOBEPXHOCTb IPU3MBI.
[Tapaymenenunesn, npsAMOYIOJBHBIA Mapajulesienunexl U ero cpoicrea. llupamupa: n-yrosbHas
nupaMuja, TPaHM U OCHOBaHME MHUPAMUJIbI, OOKOBas W TOJHAs TIOBEPXHOCTh MHUPAMMUIBI,
npaBuUjbHasi M yCeU€HHas MUpaMuJa. OIJEMEHTbl MNpu3Mbl W nupamuibl. [lpaBunbHbIe
MHOTOIDAHHUKHU: ITOHATHE IIPABUIBHOTO MHOIOTPaHHUKA, IpaBUJIbHAs IPU3Ma W IIPABUIIbHAs
nupamMuIa, MpaBUiIbHAs TPEYroJibHas MMpaMua U MPaBHIBHBINA TeTpadap, kKyo. IlpencraBinenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3p, J0AeKa’Ap U ukocasap. CedueHus Mpru3Mbl TUPAMUIBIL.

CumMeTrpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IPSAMOM, IUIOCKOCTH.
DneMEHTbl CUMMETPUH B IUpaMuJiax, napajuieenuneiax, paBuIbHbIX MHOIOIPaHHUKAX.

Brruucnenue 351eMEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHanu, yriel. [linomans OGoxoBOi
MOBEPXHOCTU U TIOJHOM MOBEPXHOCTH MPSMOI MPHU3MBI, TUIOIIA, OCHOBaHHI, TeopemMa 0 OOKOBOI
MOBEPXHOCTU TpsiIMON Tpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH TMPABUIBHON
MMpaMUJIbI, TEOpEMa O TUIomaau yceuéHHou nupamusl. [lonstue 06 00béme. OOBEM MUpaMuUIbI,
MIPU3MBL.

[lonobuble Tema B mpoctpaHcTBe. COOTHOUIEHHS MEXIY IUIOMIAJSMU TOBEPXHOCTEH,
00BbéMamMH OJOOHBIX TEJI.

11 KJIACC
Tena Bpamenus

[Hunuaapuyeckass MOBEPXHOCTh, oOOpa3yloollde NUIMHAPUYECKOW TMOBEPXHOCTH, OCh
MATUHAPUYECKONU moBepxHoCcTH. LmmuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, OOpasyromias u
0Cb, MJIOIIA/Ib OOKOBOM U TIOJTHOM MOBEPXHOCTH.

Konnueckasi mOBEpXHOCTh, O00pa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW MoBepXHOCTH. KoHyC: OCHOBaHME U BepIHA, 00pa3yoias U OCh, MJIOMaab OOKOBOM
U TOJHOW TOBEPXHOCTH. YCEU€HHBIM KOHYC: OOpa3ylollude M BBICOTA, OCHOBaHUS M OOKOBas
MMOBEPXHOCTb.

Cdhepa u map: weHTp, paguyc, AUMAMETp, IUIOIAAb IOBEPXHOCTH cdepsl. B3aumuoe
pacriosio>keHue cepbl U INIOCKOCTH, KacaTellbHas IMJI0CKOCTh K cdepe, MIomaab chepbl.

N306paxeHue Ten BpallleHus Ha III0CKoCTH. Pa3BEépTka IUIMHApA U KOHYCA.

KoM0Ounatmu ten BpamieHuss 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONMUCAaHHBINA OKOJIO chepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK, MM TEJIO BPaIICHUSI.

[Tonsstue 006 o00béMe. OcHOBHBIE CBOIiCTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenurnena u cieacTsus u3 ne€. O0weM munuHapa, konyca. O0bEM mapa
U TUTOIAb Chephl.

[TonmoOuble Tema B mpocTtpaHcTBe. COOTHOIIGHUS MEXAY IUIOMIAIMU TOBEPXHOCTEH,
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00BEMaMHU TTOJOOHBIX TEN.

Ceuennst umnuHzApa (mapauielbHO U NEPHEHIUKYISAPHO OCH), CEYeHUs KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXOASIILEE YepPe3 BEPLIMHY), CEUEHUS 11apa.

BekTopb! U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B npocTtpaHcTBe. ClI0KEHUE U BBIYUTAHME BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4ucio. PasznoxkeHue BeKkTOpa IO TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio
napajuienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM IIPaBWII JECHUCTBUN C BEKTOPAMHU.
IIpssMoyrosibHas cucteMa KoopauHar B rpocrtpancTse. Koopaunarte! Bekropa. IIpocreiimue 3anauu B
KOOpAMHATax. YTrosl Mexay BekropaMu. CKalsipHOE IPOU3BEJIEHUE BEKTOPOB. BhruncieHue yrios
MEXIY IPSAMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU PEILIEHUH I€OMETPUYECKUX
3a1a4.

NPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 10 kuacce oOyd4aromIuiicsi MONYYUT CIEAYIONIME IPEIMETHBIC
pe3yJbTaThI:

ONICpHUPOBATH MOHATUAMMU: TOUKA, IpsAMaA, IJIOCKOCTb;

MNPUMCHATh AKCUOMBI CTCPCOMCTPUU U CICACTBUA U3 HUX IPU PCHICHUN T'COMETPUUCCKUX
3ajay;

OIICPHUPOBATH NOHATUAMMU: MAPATIJICIIBHOCTD U NCPHCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTCﬁ;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHUE NPSAMbBIX U INIOCKOCTEUB IIPOCTPAHCTBE;

OIIEpPUPOBATH MOHATUSAMU: JBYTPAHHBIN yroj, TpaHH JIBYTPaHHOTO yIJa, pedpo ABYIpPaHHOTO
yri1a, TMHEHHBINA YTOJI IBYTPaHHOIO YIja, TpaJycHas Mepa ABYIpPaHHOIOYTJIa;

ONEpPUPOBATh MOHATUAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBINTYKJIbII MHOTOTPaHHUK,
3JICMCHTBI MHOI'OI'PAaHHUKA, Hp&BI/IJ’IBHBIfI MHOT'OT'paHHUK;

pacrio3HaBaTb OCHOBHBIE BMJbl MHOTOTPAaHHHUKOB (MUpaMuia, MPU3MA, MPSIMOYTOJIbHBIHI
napajuiejaenumnes, Kkyo);

KJ1accu(UIUpPOBaTh MHOTOTPAHHUKY, BBIOMpasi OCHOBAaHUS Ui Kiaccu(UKauu (BBITYKIIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU, MpPaBUIbHbIE MHOTOTPAHHUKH, NpPSMble U HAKIOHHBIE NPU3MBI,
napaelenune/sl);

OINIEepPUPOBATH MOHATHUAMM: CEKYILAsi IIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB; OOBSCHATh

TIPUHITAITBI TIOCTPOCHUS CEYCHUH, HCITOITB3YSI METO]T CIIE/IOB;

CTpOUTH CCYCHHUA MHOI'OIPaHHUKOB METOJAOM CJICAOB, BBIIIOJHATH (BI)IHOCHBIG) IIJIOCKHUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7aydl Ha HaXOXKJCHHE MeOMETPUYECKHUX BEIMYUH MO 00paslaM WId alropuTMam,
IPUMEHSS U3BECTHbBIE AaHATUTUYECKUE METOBI IPU PELICHUH CTaHIapPTHBIX MaTeMaTUYeCKUX 3aa4
Ha BBIYHCIICHUC paCCTOSIHI/II\/'I MCXKIAY ABYMA TOYKaMH, OT TOYKH [0 Hp?[MOﬁ, OT TOYKH [0
IJIOCKOCTH, MEKAY CKPCIIUBAOIMIUMUCS ITPAMBIMH,

pemaTh 3a7ayd Ha HaXOXKJEHHE MeOMETPUYECKUX BEIMYMH IO oOpa3laM WM aJropuTMam,
IOpUMEHSST HM3BECTHBIE AHAJUTUYECKHE METOAbl MPH PEIIeHHH CTAaHAAPTHBIX MaTeMaTHYECKUX
3ajjad Ha BBIYMCIIEHUE YTJIOB MEX]y CKPEIMBAIOLIIMMHUCS MPSMBIMU, MEXY MPSIMOMN U INIOCKOCTBIO,
MEXy JIOCKOCTSMU,ABYTPAaHHBIX YIJIOB;

BBIUUCIIATE OOBEMBI U IUIOIIAJM TOBEPXHOCTEH MHOIOIpaHHUKOB (IIpU3Ma, IHpamMKaa) ¢
IpUMEHEHHEM (hOpMyJl, BBIUUCIATh COOTHOIIECHUS MEXIY MJIOLIAJAIMHU MOBEPXHOCTEH, 00bEMaMu
HOI[OGHBIX MHOT'OT'PaHHUKOB;

OTIEpUPOBATH MOHATUSMHU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CHMMETPHH,
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LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJIEKAaTh, MPEOOpPa3OBbIBATh U HMHTEPHPETUPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (purypax, npeacTaBieHHYIO Ha YepTeKaxX U PUCYHKAX;

HpI/IMCHHTB FGOMeTpI/I‘leCKI/Ie (baKTH JJIA peH_IeHI/IH CTepeOMeTpI/I‘ICCKI/IX 3a1a4,
npez[nonara}oumx HCCKOJIBKO IIIaroB peIHeHI/ISI, CcClIn YCJI0BUA HpI/IMCHeHI/IH 3a4aHbI B HBHOﬁ
dopwme;

HpI/IMCHHTB HpOCTGfIH.IPIC HpOFpaMMHBIe Cpe,Z[CTBa n BHGKTpOHHO- KOMMYHHKAIITMOHHBIC
CHUCTCMBI IIpu pCH_IeHI/II/I CTepeOMeTquecxnx 3aJa4,

IIPHUBOAUTH ITPUMEPBI MATEMATUUYCCKHUX SaKOHOMepHOCTeﬁ B I[IPHUPOJC U )KU3HU, PACIIO3HABATDb
IIPOABJICHUEC 3aKOHOB I'COMCTPHUHU B HCKYCCTBE,

IIPUMEHATH IIOJyYCHHBIE 3HAHUSA HaA MPAKTUKE: AHAIM3UPOBATH PEAIbHBIE CUTYallUM U
IIPUMEHATh  WU3YYEHHBIE  MOHATHS B  I[POLIECCE  IIOMCKA  PELICHUS  MaTeMaTU4YeCKu
chopMynUpOBaHHON TPOOJIEMBI, MOJEIUPOBATH pEAJbHBIC CUTyallMd Ha SI3bIKE TEOMETPHH,
WCCIIEIOBATh TOCTPOCHHBIE MOJEIHM C HCIIOJIb30BAaHUEM T€OMETPHUYECKUX IOHSITUUA U TEOPEM,
anmapara anreOpbl, perarbh MPaKTHYeCKHe 3a/lauM, CBSA3aHHbBIC C HAXOXKJICHHUEM T€OMETPHYECKHX
BEJINYMH.

K konny o6yuyenus B 11 kiacce oOyuaromuiicss Hay4uTcs:
ONEepPUPOBATh MOHATUAMU: LUIMHIPUYECKAs MOBEPXHOCTb, 00pa3yroIlIMe HUIMHIPHYECKON
MOBEPXHOCTH, IWIMHAP, KOHHYECKas IOBEPXHOCTb, 00pa3ymolne KOHHYECKOH IOBEPXHOCTH,
KOHYC, cepruecKas MOBEPXHOCTD;
pacro3HaBaTh TeNa BpalleHus (IUIUHAP, KOHYC, cdepa U map);00bsICHITh CIIOCOOBI
MIOJTYYCHUS TEJI BPAIICHUS;

KJIacCHU(UIIMPOBATH B3aUMHOE PACIONIOKeHHE chephl U MIIOCKOCTH; OMIEpUPOBAThH
TOHSITHSIMH: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA, IITIAPOBOM CIIOH,
OCHOBaHHE IApOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS,IIIAPOBON CEKTOP;

BBIYUCIIATH O0BEMBI M IIOMIA/IH TOBEPXHOCTEH TEJI BPAIICHHSI, TEOMETPHYCCKUXTEI C

npuMeHeHueM Gpopmyir;

OTIEpUPOBATh TOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy M ONMUCAHHBIHOKOIIO chepsl,

cdepa, BMcaHHAss B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATh COOTHOIICHHUS MEXIY IUIOMAISIMH ITOBEPXHOCTEH M 00BEMaMHUITIOMOOHBIX TET,

U300paxkaTh H3y4daeMble (QUTYpPBl OT PYKH M C TPUMEHEHHUEM TIPOCTBIX YEPTENKHBIX

UHCTPYMEHTOB;
BBHITIOJHATH (BBIHOCHBIE) TNIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPAIICHHUS,

U3BIIEKAaTh, MHTEPIPETUPOBATh W MPeoOpa3oBBIBAaTh HMH(DOPMAIHMIO O TPOCTPAHCTBEHHBIX

reoMeTpHUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

OTIEpUPOBATH TIOHATHEM BEKTOP B POCTPAHCTBE;

BBITIOJTHATE JCUCTBHS CJIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa Ha
YHCJI0, O0OBICHATH, KAKUMU CBOMCTBAMU OHH 00J1aJal0T;

MPUMEHSTH IPABUIIO MapajuIeTIenuena;

OTEPUPOBATH TIOHATUSMHU: JCKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJh
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPa, YIOJ MEXIy BEKTOpaMH, CKaJIpHOE
MPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPBI;

HaxOJUTh CyMMY BEKTOPOB M IIPOM3BEICHUE BEKTOPA Ha YMCIIO, YTOJI MEXAY BEKTOpaMHU,
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CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BCKTOP MO ABYM HCKOJUIMHCAPHBIM BCKTOPAM;

3a4aBaTh IINIOCKOCTH ypaBHeHI/IeM B HeKapTOBOﬁ CHUCTCMC KOOp,Z[I/IHaT;

OPUMEHSATh TEeOMETpHUYeCKHe  (akThl JUIs  pEIICHUS  CTEePEOMETPUYECKHX  3ajad,
npez[nonara}omnx HCCKOJIBKO IIIaroB peIHeHI/ISI, CCJIn YCIIOBUA HpI/IMeHeHI/IH 3a1aHbI B HBHOP'I
dopwme;

pemaTL HpOCTCfIH.IHG FeOMeTpI/IlIGCKI/Ie 3aa4u Ha HpI/IMeHeHI/Ie BGKTOpHO- KOOpI[I/IHaTHOFO
METO0/1a;

pfliath 3aJadd Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIICHUH U HaXO0XJICHUEC
TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM WM aJirOpuTMaM, NPUMCHAA H3BCCTHLIC MCTOALI IIPHU
PCIICHUHN CTAHAAPTHBIX MATCMAaTUUCCKUX 3a/1a4;

MPHUMCHATH HpOCTefIHIHe nporpaMMHBIC CpCACTBA W IJJICKTPOHHO- KOMMYHUKAIIMOHHBLIC
CUCTCMBI IIpU PCIICHUU CTCPECOMETPUICCKHX 3a1a4;

IMPHUBOJAUTH IMPUMCPLI MATEMATUICCKHUX 3aKOHOMepHOCTeI7I B IpUPOJAC U ’)KU3HH, PACIIO3HABATDH
MMPOABJICHUC 3aKOHOB I'€COMCTPUU B HCKYCCTBE;

NPUMEHATh TOJYYEHHBbIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPEaJbHbIE CUTyalUHd H
MPUMEHATh  HM3YYECHHBIE  TOHATHS B IPOLECCE  IOHWCKA  PEIECHHS  MaTeMaTHYECKH
chopMynupoBaHHON TIPOOIEMBI, MOJICIUPOBATH pEaJIbHBIE CHUTYallUM HA S3BIKE T'C€OMETPHUH,
HCCIIEIOBATh IMTOCTPOCHHBIE MOJENM C HCIOJb30BAHHEM T'E€OMETPUUYECKUX IOHATHH M TEOpPEM,
anmapara anreOpsl, penarh MPaKTUYSCKUE 3a/1ayH, CBS3aHHBIC C HAXOXJICHUEM T'€OMETPUUYSCKUX
BEJIMYHH.
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TEMATHUYECKOE IINIAHUPOBAHUE, B TOM 4YHUCJIIE C YYETOM

YKA3AHUEM KOJHUYECTBA YACOB, OTBOJIMMbBIX HA OCBOEHME KAXKJIOW TEMBI

PABOYEN TIPOTPAMMBI BOCHHUTAHHUA C

10 KJIACC
HanmenoBanue  |[Kosmuect OcHoBHOE OcHOBHBIE BU/IBI ONEKTPOHHBIE BocnurarensHsii
paszena(TemMbl) BOYACOB conepxKaHue JEeSITeIbHOCTHOOYYArOIINXCS (uudpoBeIe) KOMITOHEHT
Kypca o0Opa3oBaTenbHbIC paboueit
pecypchl POrPaMMBI
BOCIUTAHUS
Brenenue B 10 OCHOBHbIE TOHATHUS AKTYyaJau3upoBaThb (HakThl U https://resh.edu.ru/s CdopmupoBaHHOCTH
CTEPEOMETPUIO CTEPEOMETPHUH: TOUKa, METO/IbI IJITAHUMETPHUH, ubject/lesson/4756/s  poccuiickoii
npsiMasi, TNIOCKOCTb, peJieBaHTHBIEC TEME. tart/203542/ rpak JaHCKOH
npoctpaHcTBo. [IpaBuna TosysaTh npeaCTABIEH s MJACHTUYHOCTH,
N300paKeHUsIHA PUCYHKAX: YBOXKEHHSI K IPOILIOMY]
. 0 MPOCTPAHCTBEHHBIX (PUrypax,
MN300paKeHMs TIIOCKOCTEH, . 138 HACTOSIIEMY|
pa3bupath npocreiiune npaBuia ..
HapaIebHBIX TPSIMBIX [poccuiickon
n300pakeHust 3TUX QUryp.
(OTpe3KOB), cepearHBI MaTEeMaTHKH,
OTpes3Ka. H3o0paxars npamyto 1 [IEHHOCTHBIM
TUIOCKOCThHA PUCYHKE.
T[ToHSATHS: TIepeceKarOIIHecs P OTHOLICHHEM K
ACIMO3HABATh MHOI'OI'PaHHUKHU THKEHUSIM
TUTOCKOCTH, TIEPECEKAFOTIIUECST P ’ floc - ©
nupaMuy, KyO, Ha3bIBaTh UX pOCCHIACKHX
psMasiv IIIOCKOCTb.
SJIEMCHTHI. MaTEMAaTHUKOB 51
3HaKOMCTBO C oo
JlenaThb pUCyHOK Ky0a, poccuiickoi
MHOTOTpaHHHKaMH, .
MUPAMHU/IBL,HAXOTUTH OIITHOKH B MaTEMaTHIECKOM
u300pakeHune
MHOTOrPaHHHKOB Ha HEBEPHBIX U300PaKEHUSX. [IKOJIBI, K
pHCYHKAX, Ha 3HAKOMMTBLCSH C CEYEHUSMH, MCIOIb3OBAHUIO  3THX
’ ) MOCTUKEHUH B JIPYTHX
MPOCKITMOHHBIX C METOJIOM CJIEJIOB; UCIIOIb30BATh LayKax,  TEXHOMONX
b 9|

yeprexax. HauanbHbie
CBEJICHUS O Ky0Oe 1

JAJId TIOCTPOCHUA CCYCHUA MCTO/
CJICOOB, KPAaTKO 3allMChIBATh IIaru

chepax SKOHOMHKH.
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InmupaMuac, ux

pa3BEPTKU U MOJIEIIH.

Ceuenus
MHOTOTPAaHHHKOB.
ITonsitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHU:
AKCHOMBI
CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

IMOCTPOCHUS CCUCHUS.

Pacno3HaBaTh BUJ CCUCHUS U
OTHOIICHHI, B KOTOPBIX CCUCHHE
JIeUT pedpa KyOa, HAXOAUTh
TUIOIAIbCCUCHUSI.

Hcnoab3oBath nogodue npu
pELIEHNH 33]1a4 Ha IOCTPOEHUE
CEYECHUH.

3HAKOMHUTLCSH C
AKCMOMAaTUYECKUMITOCTPOECHHUEM
CTEPEOMETPHUH, C AKCHOMAMHU
CTEPEOMETPUHUH CIICACTBUIMHU U3
HHX.

HNnnocTpupoBaTh aKCHOMBI
PUCYHKAMH U TIPUMEpPaMU U3
OKpY>Karoliel 00CTaHOBKHU

CdhopMupoBaHHOCTH
YMEHUS TIPUMEHSITh
MaTeMaTHYECKUe
3HAHUS B HUHTEPECax
3II0pPOBOTO U
Oe3omacHoro obpasa
KU3HHU,
OTBETCTBEHHOTO
OTHOIIIEHHSI K CBOEMY
3JI0POBBIO.

Hutepec
pa3nuuHbIM chepam
po(hecCuOHATTLHOM
JesTeTbHOCTH,
CBSI3aHHBIM C
MaTeMaTUKOU U €€
MPUIOKEHUSIMH.

OpueHranus Ha
MPUMEHEHNE
MaTeMaTHYeCKUX
3HAHUU JJI pelIeHus
3aja4 B 0051acTH
OKpY>KaroIleu cpebl,
MJIaHUPOBAHUS
MOCTYIIKOB U OLIEHKU UX
BO3MOKHBIX
IMOCJIEACTBUN I
OKpY>KaroIle Cpeibl.
I'oToBHOCTB
OCYLIECTBIIATH
MPOCKTHYIO U

MCCIICO0BATCIILCKYHO
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NEeATEIbHOCTD
VHIUBHUYaJIbHO U B
rpymnmie

[Ipsmbie u
MJIOCKOCTHB
MIPOCTPAHCTBE.

[TapannenbHOCTD
PSIMBIX U
MJIOCKOCTEM

12

B3auMHoe pacnonoxeHnue
IPSAMBIX B [IPOCTPAHCTBE:
[IepeCceKaroImecs,
napaJuleIbHbIE U
CKPEIMBAIOIIUECATIPSIMBIE.

[TapamienbHOCTE IPSMBIX

U MJIOCKOCTEMN B
MIPOCTPAHCTBE: TapajlIeIIbHbIE
MpsIMbIC

B IIPOCTPAHCTBE;
[1apajuIeIbHOCTETPEX
MPSMBIX; TAPAIIIETBHOCTD
MPSMOU U TIIIOCKOCTHU. Y TJIBI

C COHaIlpaBJICHHBIMU
CTOPOHAMH; YT'OJIMCIKAY
MMpSAMBIMHA B IIPOCTPAHCTBE.

[TapannensHOCTB
MJIOCKOCTEH: mapasijiebHbIe
MJIOCKOCTH; CBOMCTBA
napaieIbHbIX IIOCKOCTEH.

IIpocreiimue
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTHU: TE€Tpa’ip, KyO,
napasulesienumnesn;
MIOCTPOEHUE CEUYECHUI

AKTYyaJau3upoBaTb (HakThl U
METO/IBITNIAHUMETPHUH,
peJieBaHTHBIE TeME, POBOJIUTH
AQHAJIOTUH.

IlepeuncasaTh BO3MOXHBIC
CIIOCOOBIPACTIONOKEHHS IBYX
MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPOBATh
MXHA [IpUMeEpax.

JlaBaTh onpeeeHue
CKPELIMBAIOLINXCS MPSIMBIX,
(bopMyIUpOBaTh MPU3HAK
CKPEIIUBAIOIINXCS MPSMBIX U
MPUMEHSITh €T0 IIPU PEeIIeHUU
3ajad.

Pacno3naBaTth npusmy, Ha3bIBaTh
€EDJICMEHTBI.

CTpOI/ITb CCUCHUS TPHU3MbIHA
TOTOBBIX YEPTCIKAX.

IMepeunciasiTh BO3MOXKHbBIE
CIIOCOOBIB3aUMHOT0
pPacIoJIOKEHUST NPSAMOU U
IUIOCKOCTH B MPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOIIHE
MPUMEPBI U3 PEaTbHOM JKU3HHU.

JdaBaThb onpeneseHue
MapaJuIEIbHOCTH IIPSIMOM U

https://resh.edu.ru/s
ubject/lesson/6065/s
tart/125651/

CdopmupoBaHHOCTH
[POCCUICKOMN
rpaXk1aHCKOM
MJICHTUYHOCTH,
YBaXKE€HHUS K IPOILIOMY]
151 HAaCTOSIIEMY]
[POCCUICKOMN
MaTEeMaTHKH,
[IEHHOCTHBIM
OTHOLLEHUEM K|
ITOCTHKEHUSM
[POCCUICKUX
MaTeMaTUKOB u
[POCCUICKOMN
MaTeMaTUYeCKOn
[ITKOJTBI, K|
MCIIOB30BAHUIO  ITHX
ITOCTH>KEHU B JAPYIHX
HayKax, TEXHOJIOTHSIX,
chepax SKOHOMHKH.

I'oToBHOCTB
OCYILIECTBIISATh
MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO
JIeATeILHOCTD
WHIWBUIYaJIbHO U B

rpymrme
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IIJIOCKOCTH.

®opMyJIMpoOBaTh NPU3HAK
[IapaJUIEIbHOCTH NIPSIMOM U
IIJIOCKOCTH, YTBEPKACHHUE O IIPSIMOU
[IEPECEUYCHUS IBYX IIIOCKOCTEH,
IIPOXOJALIMX Yepe3 NapajuleIbHbIC
IIpsIMBIE.

Pemate npakTryeckue 3a1a4ynHa
MOCTPOEHUE CEUCHUI
MHOI'OTpaHHMKA.

OO0BbSACHATH ClTy4an B3aUMHOTO
PacCIONI0KEHUS IUIOCKOCTEM.

JlaBaThb onpejesieHue
napajuIebHBIXTUIOCKOCTEH;
MPUBOIUTH MPUMEPBI.

U3 peaTbHOU )KU3HU U
OKPYXKaroIIeii0OCTaHOBKH,
WJLTIOCTPUPYIOIIHE
MapauIeNbHOCTh MIO0CKOCTEH.

Hcnoab3oBath npu3HaKk
NapaJuIeIbHOCTH JBYX IIOCKOCTEH,
CBOICTBa NapaJuIEIbHBIX
IUIOCKOCTEMNPHU peleHNH 3a/1a4 Ha
noctpoeHue. O0bACHATD, YTO
Ha3bIBACTCSI MApaAJIIEIbHBIM
IIPOEKTUPOBAHUEM

Y KaK BBIIIOJIHSETCA
IPOEKTUPOBaHUEPUTYp HA
IJIOCKOCTb.

HN300paxkats B napauiesibHOMN
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MPOEKIMU Pa3INYHbIC
reoMeTpuyecKkue GUrypol.

MopenupoBaTthb peanbHbIe
CUTYallMMHA S3bIKE TEOMETPUH,
UCCJIE0BATh IOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BAHUEM
FeOMeTpH‘IeCKI/IXHOHﬂTI/Iﬁ.

Hcnonb3oBaTh Ipy pelicHUU
3aJ]Ja4Ha MOCTPOCHHUE CEYCHUN
IIOHATHE NAPAILIIEIBHOCTH,
IIPU3HAKYU U CBOMCTBA
MapaJuIeIbHBIX IPSIMBIXHA
IJIOCKOCTH.

[ Ieprien MKy pHOC
Tb IIPSIMBIXU
[IJIOCKOCTEH

12

IlepneH AMKYIAPHOCTD
IPSAMOi

1 TUIOCKOCTH:
NEPIEHAUKYJISAPHBIE IIPSMBIE
B [IPOCTPAHCTBE, MIPSAMBIE
napaJuIeIbHbIC U
NEPHEHANKYIISPHBIEK
IIJIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH
IpSAMOi

U IJIOCKOCTH, TEOpEMa O
IIPSIMOM NEPIICHAUKYIIIPHON
mockocty [lepniennukyssp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH,
pPacCTOSIHUE OT IPSIMOU 110
IUIOCKOCTH

AKTyaau3upoBartb (HakThl U
METOABITNIAHUMETPUH,
peJieBaHTHBIE TeME, POBOJIUTH
aHaJIOTUH.

OO0BsICHATB, KaKOH yron
Ha3bIBACTCIYIIIOM MEXY
[IEPECEKAOIIUMHUCS MTPSIMBIMU,
CKpEIINBAIOIIUMUCS

IpsIMBIMU B IpOCTpaHcTBE. JlaBaTh
onpeaeaeHHe NEPIEHANKYIISIPHBIX
IPSIMBIX U IIPSMOH,
NEPIEHIUKYJIIPHONK TUIOCKOCTH.

HaxoauThb yribsl MexXIy
CKPEIMBAIOIIUMUCS TIPSIMBIMH B
KyOeu nupamue.

IlpuBoauTh NpHUMepPbI u3

https://resh.edu.ru/s
ubject/lesson/4724/s
tart/20411/

CdopMupoBaHHOCTH
POCCUICKOMN
rpaXk1aHCKOU
UJICHTUYHOCTH,
YBaKEHUS K|
MPOLJIOMY u
HACTOSIIIEMY
pOCCHUIICKOM
MaTEeMAaTHKH,
LEHHOCTHBIM
OTHOILIEHUEM K|
JOCTHXKEHUSIM
POCCHICKHX
MaTEeMaTHKOB u
poccuiickon
MaTeMaTHYeCKOU
IIKOJIBI, K
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peaNbHOM JKM3HU U OKpYXKarolen
00CTaHOBKU, WJUTFOCTPUPYIOLIUE

NEePHEHIUKYISIPHOCTD NPSIMBIXB
MIPOCTPAHCTBE

U NIEPIEHAUKYISIPHOCTD MPSIMOMK
IJIOCKOCTH.

PopMyJIMPOBATH NIPU3HAK
NEPIEeHIUKYIIPHOCTU MPSIMON U
IIJIOCKOCTH, IIPUMEHATH €T0 Ha
IPaKTUKE: OOBSICHSTH

NEPIEHIUKYJIIPHOCTh pedpa Kyda
Y IMaroHajM e€ro rpaHu, KoTopas
€ro HE COIEP>KUT, HAaXOAUTh JUINHY
JuaroHaiy Kyoa. Beraucisrs
BBICOTYIIPABUIIBHON TPEYTOJIBHOU

Y NIPaBUJIBHOM YETBIPEX YT OJIbHOU
nUpamMu/ o ATMHAM pEdep.
Pemare 3a1auy Ha BBIYUCIICHUS,
CBSI3aHHBIE C
NEPNEHIUKYIISIPHOCTBIONPSIMON U
IIJIOCKOCTH,

C UCIOJIb30BAHUEM IIPU PELLIECHUH
IUTAHUMETPUYECKHUX (PaKTOB
Y METOJIOB.

OO0BSICHATD, UTO HA3BIBAIOT
MEPIEHIMKYIISIPOM M HAKIIOHHOW 13
TOYKH K IUIOCKOCTH; ITPOECKLIMEN

HAKJIOHHOH Ha IIJIOCKOCTb.
OOBICHSTH,UTO Ha3bIBACTCS
pacCTOSHUEM:

OT TOYKH J0 INTOCKOCTU; MCKIOY

UCIIOJIb30BAHUIO  ITHX|
JOCTHXEHUI B JIPYrHX|
HayKax, TCEXHOJIOIuAiax,
cepax IKOHOMUKH.

I'oToBHOCTB
OCYILIECTBIISATh
MPOEKTHYIO u
HCCJIEI0BATENIbCKYIO
JIeATeIbHOCTD
WHIUBUJIYyAIbHO U B
rpymnme
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napasuieIbHbIMU [UIOCKOCTSIMU;
MEXYNIPSMON U IapaJICIIbHON €1

IUIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIIUMHUCS TPSMBIMH.
HaxoauTh 5T pacCTOsSHHUS B
IPOCTHIXCITy4asix B KyOe,
HUPaMUJIE, TIPH3ME.
MopeanpoBaTh peanbHbie
CUTYyallMMHA SI3bIKE TCOMETPHH,
UCCIIE/IOBATh OCTPOCHHBIC MOJICIN

C UCIIOJIB30BaHHUEM
IrCOMCTPHUUCCKUX MOHATHH.

Hcnonb3oBaTh Npu penicHUN
3a71a4 Ha IOCTPOCHUE CEYEHUI
teopemy IIudaropa, cBoiicTBa
IIPSAMOYTOJIBHBIXTPEYTOJIbHUKOB.
JlaBaThb omnpejejeHne yria Mexuy
IIJIOCKOCTSIMMU.

JlaBaTh onpejaesieHue

u  (opmyaupoBaThL  NPHU3HAK
B3aMHO NepHEeHANKYIISPHBIX|
IIOCKOCTEM.

HaxoauTthb yribsl Mexmy
MIJIOCKOCTSIMUB KyOe U upamuse.

Hcnonb3oBaTh NpH pelieHNN
33/Ja40CHOBHBIE TEOPEMBI U METO/IBI
TUTAHUMETPHH.

MopeanpoBaTh peajibHbIE
CUTyalluMHAa A3BIKC TCOMCTPUH,
HCC1e10BATh IOCTPOCHHBIE
MOJIENH
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C UCIIOJIb30BAHUEM
FeOMeTpH‘IeCKI/IXHOHﬂTI/Iﬁ.

Hcnoab3oBath pu pelieHUN
3aJ1a4Ha OCTPOCHUE CEYEHUI
COOTHOUIEHUS B IPSMOYTOJIbBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTie MHOTOTpaHHHKA,
OCHOBHBI€ DJIEMEHTBI
MHOTOTPaHHHKA,BBITYKJIbIE U
HEBBITTYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOI'PaHHHKA.

[Tpusma: N-yronapHas Npu3Ma,
TPaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAst
pU3MBIL;, OOKOBas

Y IIOJIHAsI IOBEPXHOCTh
npusMsl. [lapannenenunen,
IPSIMOYTOJIBHBIN
napajuieIenunes U ero
CBOMCTBA.

[Inpamua: N-yronpHas
NUPaMHJIa,TPaHu U
OCHOBaHUE TUPAMU/IBI;
OOKOBas U MOJTHAs
MIOBEPXHOCTH

NIpaMU/bl; TPaBUIbHAS U
yCeuyEHHasIupaMuaa.
DJIEMEHTHI IPU3MBI U
MUPaMULBL.

[IpaBuibHBIE
MHOTOTPaHHUKU: OHSTHE

AKTyanu3upoBaThb (HakTel U
METOABIIUIAHUMETPHH,
pelieBaHTHbIE TeME, NPOBOAUTH
AHAJIOTHH.

JlaBaThb onpeneneHue
napasiesienuiena, pacno3HaBaTh
CrOBUIbI U I/IBy‘-IaTI) CBOﬁCTBa.

JaBarthb olnpeeneHye nupaMusl,
pacno3HaBaTh BUbl TUPaMU,
¢opmyaupoBaTh cBoiicTBa pédep,
I'PAaHEN U BBICOTHI IPABUIIBHOU
MApaMUJIbIL.

Haxoauts mromaas MoTHOM

1 OOKOBOI MOBEPXHOCTH
nupamusl.JlaBaTs onpenenenue
YCEYEHHOU NMUPAMUBI, HA3bIBATH
€€ DJIIEMEHTBHI.

DopmMyMPOBATH TEOPEMY

0 TUIOIIA I OOKOBOI MTOBEPXHOCTH
MIPaBUJIHON YCEYEHHON
nupamuel. Pemars 3a1aun Ha
BBIYMCIICHHE, CBSI3aHHbIE C
MMpaMHIaMu, a TaKKe3alauu Ha
MOCTPOEHUE CEYEHUI.

JlaBaTh onpeaeseHne Npu3Mbl,

https://resh.edu.ru/s
ubject/lesson/6018/s
tart/221550/

DCcTeTHYeCcKoe
OTHOIIIEHHE K MHDY,
BKJIIOYAs ICTETHKY]
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a1a4,
[pELICHUH,
[PACCYXICHUI;
BOCIIPUUMYHUBOCTBIO K
MaTeMaTHYeCKIM
ACTIeKTaM  Pa3IMYHBIX
BHJIOB HCKYCCTBA.

I'oToBHOCTB
OCYILIECTBIATh
IIPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO
JIeATeILHOCTD
WHIWBUIYaJIBHO U B
rpymnme

oU
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IMpaBUJIBHOI'O

MHOT'OI'PAHHUKA; IPABUIIbHAS
[IPU3Ma U IIpaBUIbHAS
UpaMua; paBUIbHAs
TpEeyroJibHas MupamMuaa

U MPaBWIBHBINA TETpa’Ip; KyO.
IIpencrasnenue o
IIPABUJIbHBIX
MHOIOTpaHHMKaX: OKTa’p,
JOJIEKadJpU UKOCAIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBLHO
TOYKH,IPSIMOM, TIJIOCKOCTH.
DIEMEHTBI CUMMETPUN B
nUupaMuiax,
napajuleJenunen1ax,
IPABUJIbHBIX
MHOTOTpaHHHUKAX.
Brruucnenue 351eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JauaroHand, yrisl. [Inomans
OOKOBOI MOBEPXHOCTHH
ITOJIHOM ITOBEPXHOCTH IPSIMOU
MPU3MBI, [UIOIA/1b OCHOBaHMH,
TeopemMao OOKOBOM
MIOBEPXHOCTH MPSIMOI
npu3Mmsbl. [Inomaas 60koBo
MOBEPXHOCTHU U MIOBEPXHOCTH
NIPaBUIILHON TUPAMHUBL,
Teopema

0 IwIoLaa OOKOBOI
MIOBEPXHOCTUYCEUEHHON

pacno3HaBaTb BUJEBI ITPU3M,

HU300paxkaTh IPU3MBI Ha YEPTEKeE.

Haxoaurs miomanb IOIHONU WIN
OOKOBOI TTOBEPXHOCTH MTPHU3MBI.

H3yuath cooTHOIICHUS Ditiepa
it grcia pedep, rpaHeii u
BEPUIMHMHOTOTPaHHHKA.

I/I3yanL BUbI ITPABUJIBHBIX
MHOTI'OI'paHHUKOB, UX Ha3BaAHUAN
KOJIMYCCTBO rpaHeﬁ.

H3y4yaTh cuMMETpHIO
MHOI'OTPaHHUKOB.

OO0BACHATD, KaKH€e TOYKHU
Ha3bIBAIOTCS CHMMETPUYHBIMHU
OTHOCHUTEIBLHO TaHHOH TOYKH,
MPSMONMIIN TIOCKOCTH, YTO
Ha3bIBAIOT I[EHTPOM, OCBIO UJTH

IJIOCKOCTBIO CUMMETPUHN (PUTYPBI.

IIpuBoanTH NpUMepPHI
CUMMETPUYHBIX (PUTYD B
ApXUTEKTYpE,TEXHUKE, IPUPOJIE.
MoaeanpoBarth peajibHbIe
CUTyalMrHa A3BIKEC T€COMCTPUH,
HCCIIEI0BAaTh IOCTPOEHHBIE
MOJIeNIN

C UCIOJIb30BAHUEM
F€OMETPUYECKUXITOHSITHH,
HUCIOJIb30BaTh I10400He
MHOT'OTPaHHUKOB
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MUupaMuabl

OO0BEMBI [Tonsitue 06 00béMe. O0BEM | AKTYaJU3UPOBATH (PAKTHI U https://resh.edu.ru/s OpueHTanus Ha
MHOTOTPaHHHUKOB UPAMUJIBI, TPU3MbI METOBITUIAHUMETPHH, ubject/lesson/4904/s  jmpuMeHeHUE
pEIIEBAaHTHEIE TEME. tart/280336/ MaTEMaTHYECKUX
OOBSICHATD, KAK H3MEPSIOTCS SHaHMH JULS pCIICHHA
00BEMBI TEIT, TPOBO/IS1 AaHATIOTHUIOC sajat B o6naan
. OKpYIKaroIien cpeibl
H3MEpPEHUEM ILTOIaAcH Py m PCAEL,
[TAHUPOBAHHMSI
MHOTOYTOJIbHUKOB.
MOCTYIKOB M OIICHKH UX
®opMyIUpPOBATH OCHOBHBIC
. . BO3MOYKHBIX
CBOICTBa 00BEMOB. .
MOCIICACTBUM ISt
HN3y4yars, BHIBOAMTH (POPMY.JIbI OKpYKaroIeil cpefbL.
00bEMa TIPSIMOYTOJIBHOTO
napaJuiesenure/a, Ipu3Mblu
MUPAMUJIBL.
BoruncasaTe 00bEM pU3MbI
Y TIMPAMHUJIBI TIO UX DJIEMEHTaM.
IIpuMeHsATH 00BEM IS peLICHUS
CTEPEOMETPUYICCKHX 3a/1a4 U
JUTSL HAXOXKJICHUS] TEOMETPHUYCCKUX
BEJTMYHH.
MoneaupoBaTh peajibHbIC
CHTYyaIlMHHA SI3bIKE TCOMETPHH,
HCCI1e10BATH TTOCTPOCHHBIC
MOJIEJIN C UCTIOJIb30BaHUEM
TEOMETPHUYUCCKUX MMOHITUIN
[ToBTOpCHME: [TocTpoeHue ceueHUITB CTpouTh ceucHHe https://resh.edu.r CdopmupoBaHHOCTH
ceYyeHus, MHOTOTPaHHHKE. MHOTOIPaHHHUKAMETOIOM CJIEIOB. u/subject/lesson/ [POCCHITCKOM
PACCTOSTHUSL U YTJIbI BbIUNCIICHHE PACCTOSHUIL: JlaBaThb onpeeieHHe 4912/start/23573/ rpaskAaHCKON
MEXy IBYMsI TOUKAMH, OT pacCTOSTHUAMEXKTY (PUTypaMHu. UICHTHIHOCTH,

YBaXKEHHSI K IPOILLIOMY]
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TOYKH OO HpHMOﬁ,OT TOYKH
A0 IINIIOCKOCTH; MCKIY

CKpCIIUBAOIINUMHUCA
MMPAMBIMHU.

Bpruucnenue yrios: Mexay
CKPEIIHBAIOIIUMUCS
IPSIMBIMU, MEKIY IPSIMOU 1
IJIOCKOCTBIO, IBYT'PAaHHBIX
YIJIOB, YTJI0B MEXIY
IUIOCKOCTSIMU

Haxoautp paccTosHue MEXIY
[apaJuIeIbHBIMU IUNIOCKOCTSAMH,
MEXY INIOCKOCTBIO U
[apaJuIeIbHOMEN IPSIMOU, MEKIY
CKPEIIHUBAIOIIMMHUCS TPSIMBIMHU.

CTpouTth JTUHEHHBIN yroi
JIByTPAaHHOI'O yIJla Ha YepTexe
MHOI'OI'paHHHMKA U HAXOJIUTh €ro
BEJIMYUHY.

Haxoauthb yribel Mexay
MJIOCKOCTSIMUB MHOTOI'PaHHUKAX

17§ HACTOAILIEMY]
[POCCUICKOMN
MaTEeMaTHKH,
[[EHHOCTHBIM
OTHOIIICHHUEM K
ITOCTUKEHUSIM
[POCCUICKUX
MaTEMAaTHKOB u
[POCCUICKOMN
MaTeMaTHYeCKON
[ITKOJTBI, K|
MCIIOIB30BAHUIO  ITHX
MOCTUKEHUH B JIPYTHX
HayKaX, TEXHOJOTHSIX,
chepax IKOHOMUKH.

CdopmupoBaHHOCTH
YMEHHUSI IPUMEHSTh
MaTeMaTHYECKUC
3HAHUS B UHTEpECcax
3JI0pPOBOTO U
Oe3omacHoro obpasa
KU3HHU,
OTBETCTBEHHOTO
OTHOINICHUS K CBOEMY
3II0POBBIO.

HHurepec
pa3Iu4HbIM chepam
npodecCuoHATBHOM
NesITebHOCTH,
CBSI3aHHBIM C
MaTEMaTUKOU U €€
MPUIIOKEHUSMHU.
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OpueHrtanusa Ha
MPUMEHEHUE
MaTeMaTHUYSCKHUX
3HaAHUH JJI peLICHUs
3amad B o0yiacTu
OKpY>Kalolleu cpebl,
[JIaHUPOBAHUS
MOCTYIIKOB ¥ OLICHKU UX
BO3MOIKHBIX
IMOCICICTBUI IS
OKpY>KalOILEH CpeIbl.

I'oToBHOCTH
OCYILIECTBJIATH
MPOCKTHYIO U
MCCIIEA0BATENIbCKYIO
eI TeIbHOCTD
WHIUBUIYAJIBHO U B

rpymnme

Oo0mee
KOJIMYECTBO
JacoB I10
porpaMme

68
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11 KJIACC

HaumenoBanu Kommuect OcHoBHOE OcHOBHBIE BUJIbI DIIEKTPOHHBIE BocnuTtarenbHblii
e paszena BOYACOB coJiepkaHue JeSITeTbHOCTH (tmdpoBbie) KOMIIOHEHT
(Tembl) Kypca oOyuaromuxcs oOpasoBarenbHbIC pabouei
pecypchl POrpPaMMBI
BOCIUTAHHUS
Tena Bpamienus 12 Cdepa u map: ueHtp, AKTYyaJau3upoBaTh GakThl U https://resh.edu.ru/ CdopmupoBaHHOCTH
paauyc, AMaMeTp; IUIOMAAb | METOBIIUIAHUMETPHUH, subject/lesson/6300/ poccuiickoi
MOBEPXHOCTH CQEPEHI. peJIeBaHTHBIC TeME, MPOBOAUTH start/22490/ Ipa)xTaHCKOU
B3aumnoe pacrnonoxenue aQHAJIOTHUH. UJCHTUYHOCTH,
cdepbl U MIOCKOCTH; JlaBaTh onpeeaenus chepsl u YBaKCHHUSI K
KacaTeJbHast III0CKOCTh K LIapa,iX LEeHTpa, Paanyca, IPOLLIOMY u
cdepe; mromans chepsl. ImamMerpa. HACTOSAIIEMY
N300paxxenue cdepsl, mapa Onpeneasitb cdepy Kak GUrypy poccuicKoi
Ha IIOCKOCTH. BPAILCHUS OKPY)KHOCTH. MATEMATHIH,
Cevenns mapa HccaenoBaTh B3auMHOE HeRnOSTHb
OTHOIICHUEM K
PAaCIIOJIOKCHHUEC C(l)epbl u TOCTHKECHUSIM
IIOCKOCTH,ABYX C(bep, pOCCHﬁCKHX
WLTIOCTPUPOBATH ATO HA MaTEMaTHKOB u
YepTekax U PUCYHKaX. poccuiickoii
DopMyJIMPOBATH ONPEICIICHUE MaTeMaTHYECKOM
KacaTeJIbHOU TJIOCKOCTH K cepe, LITKOJIBI, K
CBOMCTBO M ITPU3HAK KacaTEIbHOMN HCHOH&OBE‘FHIO oTHX
LTOCKOCTIL JIOCTHKECHU T B
3HAKOMUTBCS C T€0/IE3MUECKUMU APYTHX Hayxax,
SMHUSAMH Ha chepe TEXHOJIOTHUSIX, chepax
HKOHOMUKH.
I'paxxnanckas

MO3UIIHS 00YJarOIIEeTOoCs

KaK AKTUBHOI'O

i
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OTBETCTBEHHOI'0 UYJICHA|
[POCCHIICKOTO 0011IeCTBA.

DCTETHYECKOE
OTHOIIIEHHE K MHUPY,
BKJIIOYAsI ACTETHUKY|
MaTeMaTHYECKUX
3aKOHOMEPHOCTE,
00BEKTOB, 3a1ad4,
[pELICHUH,
[PACCYXICHUI;
BOCIIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM
ACTIEKTaM  Pa3uYHbIX

BHUI0B UCKYCCTBA.

I"'oToBHOCTH
OCYILIECTBIATH
MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO
JIeITeIbHOCTD
WHJIUBUIYAJIBHO U B

rpymnme

Hunuuapuaeckas
MOBEPXHOCTh, 00pa3yroIIne
UWIAHAPUYECKON
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
noBepxHocTu. [ununap:
OCHOBaHUS OOKOBAs
MOBEPXHOCTh, 00pazyromas
1 OCh; IUIOIIaaAb OOKOBOH U
MOJTHON OBEPXHOCTH.

N3o0pakeHne MUInHIApa Ha

OO0BSCHATD, YTO HA3LIBAIOT
LUITUHIPOM, Ha3bIBaTh €r0
sneMeHThl. U3yuaTh, 00bACHATD,
KaK MOTYYUTHITAIUHAD MyTEM
BpaIIeHUs TIPSIMOYTOJIbHUKA.
BLIBOANMTD, HCNTOJIH30BATH
(hOpMYIBIIIS BEIYUCTICHUS
oA OOKOBOM OBEPXHOCTH
HWIAHAPA.

H3yuartp, pacnio3HaBathb

https://resh.edu.ru/

subject/lesson/6300/

additional/22518/

CdhopmupoBaHHOC
Th POCCHUICKOH|
rpak 1aHCKOM
MJIEHTUYHOCTH,
YBaXKEHHUS K MPOILIOMY]
151 HACTOSILEMY]
[POCCUICKOMN
MaTEeMaTUKH,
LIEHHOCTHBIM
OTHOLLEHUEM K

TOCTHXXCHHUAM
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https://resh.edu.ru/subject/lesson/6300/additional/22518/
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wiockocTH. Pa3Béprka
uunuHApa.CedeHus
HUIMH]PA (TUIOCKOCTHIO,
napajuieIbHON UIn
NEPIEeHIUKYISAPHON OCcH
HUAJTUHIPA)

Pa3BEPTKYLUIUHIPA.

HN300paxaTh HUIMHAD U €T0
CEUEHUSATIIIOCKOCTBIO,
MPOXOJSIIEH Yepe3 ero Och,
napajieIbHON WU
NIEPIEHIUKYISIPHON OCH.

HaxoauTs IIomagy 3Tux
ceyeHuil. MoaenupoBathb
peanbHbIe CUTyallMHA S3bIKE
T€OMETPHUHU, HCCIIeI0BATH
MMOCTPOEHHBIE MOJIETU C
KCIIOIH30BAaHUEM I€OMETPUUYECKUX
MOHSATHH

[POCCUICKUX
MaTeMaTUKOB u
[POCCUICKOMN
MaTeMaTUYECKON
[ITKOJIBI, K|

MCIIOJIb30BAHUIO  JTHX
IMOCTHXKEHUN B JPYTrUX
HayKax, TEXHOJIOI'UAX,
chepax IKOHOMUKH.

CdopmupoBaHHOCTH
YMEHHUS IPUMEHSATh
MaTeMaTHYECKUE
3HaHUS B MHTEpecax
3II0pPOBOTO H
Oe3omacHoro obpasa
KU3HH,
OTBETCTBEHHOTO
OTHOIICHUS K
CBOEMY 3II0OPOBBIO.

HHurepec
pa3nu4HbIM chepam
npodecCuoHaATBHOM
NESATEIIBHOCTH,
CBSI3aHHBIM C
MaTE€MAaTHUKOU U €€
MIPUIOKEHUSIMH.

OpuenTanus Ha
MpUMEHEHNE
MaTEMaTHYECKHUX
3HAHUU JJI peLIeHUs
3amad B o0ylacTu

OKpY’KatoIIeH Cpe/bl,
I




[JIaHUPOBAHUS
MOCTYIKOB U OIICHKHU
MX BO3MOKHBIX
IMOCJICICTBUI IS
OKpY>KarOILEH Cpeibl.
I"oTOBHOCTD
OCYIIECTBIISTh
[IPOEKTHYIO U
MCCIIEA0BATENIbCKYIO
eI TeIbHOCTD
WHIWBUIYQJIbHO U B
rpymnme

KoHnueckas moBepXHOCT,
o0pa3yronire KOHHYeCKOoM
MMOBEPXHOCTHU, OCh U BEpPIINHA
KOHHUYECKOW MMOBEPXHOCTH.

Konyc: ocHoBaHue u
BEpILIMHA,00pa3yoIas U OCh;
IO 1b OOKOBOM M MTOJTHOM
ITOBEPXHOCTHU. Y CECUEHHBIN
KOHYC: 00pa3yronmen
BBICOTA; OCHOBaHUS U OOKOBast
MTOBEPXHOCTb.

N306paxeHne kKoHyca Ha
mIockocTu.Pa3BépTka konyca.

Ceuenus KoHyca
(MII0CKOCTHIO0, TapallieNIbHOM
OCHOBAHHIO, ¥ TUIOCKOCTHIO,
IPOXOJAIIeHUEPE3 BEPIINHY)

OO0BSIACHATH, KaKO€E TEII0
Ha3bIBAIOTKPYTOBBIM KOHYCOM,
Ha3bIBaTh €r0 DJIIEMEHTEL.

N3yuarhb, 00BbSICHATD, KaK
MOJYYUTHKOHYC MYTEM BpaIlleHUs
MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA.

H3006paxkarb KOHYC U €T0
CEeUeHHs MII0CKOCTHIO,
MPOXOSIIEH Yepe3 0Ch,U
IUIOCKOCTBIO, MEPIIEHIUKYIISIPHON
K OCH.

H3syuarts, pacno3HaBaTb
pa3BEPTKYKOHYCA.

BLIBOANMTD, HCNTOJIH30BATH
(hOpMYIBIIIS BEIYUCTCHUS
Ionaau GOKOBOM MOBEPXHOCTH
KOHYcA.

Haxoauts miomaau ceueHui,
MPOXOISIINX YEPE3 BEPIIUHY

https://resh.edu.ru/su

bject/lesson/4903/co
nspect/22645/

CdopmupoBanHoC
Th POCCHUICKOH|
rpaXk 1aHCKOM
MJIEHTUYHOCTH,
YBaXKE€HHUS K IPOILIOMY]
171 HACTOSIIIEMY]
[POCCUICKOMN
MaTE€MaTHKH,
LIEHHOCTHBIM
OTHOIIIEHUEM K
ITOCTHKCHHUSIM
[POCCUHCKUX
MaTeMaTUKOB u
[POCCUICKOMN
MaTeMaTU4eCKOM
[IKOJIBI, K|
MCIIONBb30BAHUIO  ATHX
ITOCTH)KEHUH B JIPYTHX|
HayKax, TEXHOJIOTHSX,

chepax IKOHOMUKH.
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KOHYCAWUJIU TePIEeHINKYISIPHBIX

T'oToBHOCTE

€ro OCH. OCYIIECTBIATh

OO0BbACHATH, KaKOE TEJIO MPOCKTHYIO U

Ha3bIBACTCSYCEUEHHBIM KOHYCOM. HCCIICAOBATCIILCKYIO
JCATEIbHOCTD

HN3y4aTh, 00BACHATD, KaK €ro
MOJIYYUTh MYTEM BpAILICHUS
MPSIMOYTOJIBHOM TpaIelnu.

BbiBoAUTH, NPUMEHATH
(bopMyITy A1 BEIYHCICHUS
1011311 OOKOBONIIOBEPXHOCTH
yCE4EHHOTO KOHYCa

WHAMBHUIYaJIbHO U B
rpymrme

KoMOuHanus Tei BpalleHus 1 | AKTYyaJu3upoBaTh GakThl U https://www.yaklass. CdhopmupoBaHHOCTH
MHOTOTPAHHHKOB. METOIbITIIAHUMETPHH, ru/p/geometria/11- pOCCHIiCKOU
MHOrorpaHHHK,OIHCAHHBINA pelieBaHTHBIE TEME, IPOBOIUTH klass/ploshchad- IpaXK1aHCKOH
0KOJI0 Chepsl; chepa, AHAJIOTHH. poverkhnosti-tel- UJIEHTUYHOCTH,
Eﬁﬁ?ﬁ:ﬁg Epl\;iloerg;gaHHHK PemaTnb crepeomeTprudeckue vrashcheniia- YBaXXCHHUA
3a71a4M, CBA3aHHbIC C TEJIAMHU 10442/elementy- MPOLUIOMY
BpAlICHHsI, TOCTPOCHUEM CeueHHH | sfery-i-shara- HACTOSIILIEMY
TeI BPALCHHsI, ¢ KOMOHHAIUAMH uravnenie-sfery- poccHiickoi
TCJT BPAIICHAA sechenie-shara- MaTeMaTHKH,
1 MHOT'OT'PaHHUKOB Ha ploskostiu-9262/re- LIEHHOCTHBIM
HaX0XXICHUETCOMCTPUICCKUX 940d85¢3-ac31- OTHOIIIEHHEM
BCJIHTHH. 4bd7-8652- JOCTUKEHUSIM
Hcnonp30BaTh Npyu pelICHUN e7d24e7d7c5e POCCUNCKHX
CTEPEOMETPUIECKUX 3a/1au MaTEeMaTHKOB
IUTAHUMETPUYECKUEe (aKThl U POCCHICKOM
METOIbI3a]aul Ha BIYUCIICHUE MaTeMaTHYeCKOH
1 JI0Ka3aTeabCTBO. IIKOJIBI, K

HUCIOJIB30BAHUIO DJTHX
JTIOCTHKEHUN B APYTrUX|
HayKax, TEXHOJIOTHUSX,

cepax IKOHOMUKH.
ITOCTPOEHHBIE MOJIETH C ny

MO}IGJ’IHpOBﬂTB PCAJIBHBIC
CUTyalluMHa A3bIKC TCOMCTPUH,
HCCJIEa0BATH
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HCMOJIb30BAHUEM
F€OMETPUYECKUX TTOHATHIA

I'oToBHOCTB
OCYILIECTBIISATh
MIPOEKTHYIO u
HCCIIEIOBATEIIbCKYIO
JIeATeILHOCTD
WHJIUBUIYAJIbHO U B
rpymnme

OO0BEMBI TENI

[Toustie 00 00BEME.
OCHOBHBIECBONCTBA
00BEMOB Tell.

O0BEM uIMHApA, KOHYyCAa.

AKTYyaJau3upoBaThb GakThl U
METO/IbITNIAHUMETPUH,
peneBaHTHBIE TEME, POBOAUTH
aQHAJIOTHUH.

BbIBOAMTEH, HCMIOIB30BATH
(hopMyIIBIOOBEMOB: IPU3MBI,
WIAH]IPA, TUPAMUJIBI, KOHYCA;
YCE€UEHHOW MUpamMuIbl 1
yCceu€HHOTro KOHYca.

Pematsb crepeomeTpuueckue

3a1a4U,CBA3aHHbIC C BBIYHMCICHHUEM
00BEMOB.

https://resh.edu.ru/

subject/lesson/4046/

start/23207/

DCTEeTUYECKOe
OTHOIIICHWE K MHUDY,
BKJIIOUAst ICTETHKY]
MaTeMaTHYECKHUX
3aKOHOMEPHOCTE,
00BEKTOB, 3ajad4,
[pELICHUH,
[pacCyKICHUH;
BOCIIPUAMYHUBOCTBIO K
MaTEeMaTHYECKHM
ACTIeKTaM  Pa3IMYHBIX
BUJIOB HCKYCCTBA.

I'oToBHOCTB
OCYILIECTBISATH
MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JIeATeILHOCTD
WHIWBUIYaJIBHO U B
rpymnme

O06BEéM mapa u mIomaab
cdepsl

@opMyJIMPOBATH OIPEICIICHNE
[IIapOBOTO CErMEHTA, IIAPOBOTO
CJIO$1,IIIApOBOTO CEKTOPA.
[pumensiTh GopmMyIbl s
HaXO0XACHUS 00BEMOB IIIAPOBOTO
CErMEHTa, IapOBOTO CEKTOPa

https://www.yaklass.
ru/p/geometria/ll-
klass/nakhozhdenie-
obemov-tel-
10440/kak-naiti-
obem-shara-9289/re-

OpueHTanus Ha
MPUMEHEHHE
MaTeMaTHYECKHUX
3HAHUW J1J1s PELICHUS
3amad B o0ylacTu

OKpYy>Karolen cpergl,
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Pemarhb crepeoMeTpuyecKUe
3aJa4M,CBI3aHHbBIE C 00BEMOM
mapa v miomaaso chepsl.

MoaenpoBaTh peajlbHbIC
CUTYyallUMHA SI3bIKE FEOMETPHH,
UCCIIeI0BaTh IOCTPOEHHbIE
MOJIEJIU C UCIIOJIB30BAaHUEM
reOMETPHUECKUX MOHATHUI.

1040aa35-398f-
414a-a694-
9d196246abbc

MJIaHUPOBAHUS
MOCTYIKOB M OLICHKHU
X BO3MOKHEIX
IOCJIEACTBUU JUIA
OKpY>KarOILEH Cpeibl.

ITomo6HEbIe TENA B
MIPOCTPAHCTBE.
COOTHOIIIEHUS] MEXTY
IJIOIIASIMU [TOBEPXHOCTEN,
00BEMaMu OJOOHBIXTEI

AKTYyaJau3upoBaTh GHakThl U
METOABIINIAHUMETPHUH,
pelieBaHTHBIE TeMe, TPOBOJAUTH
AQHAJIOTUU.

Pemratn CTEPEOMETPUUYECKHE
3a7a4u, CBSI3aHHBIE C
COOTHOIIIEHHUEM 00BLEMOB W©

MOBEPXHOCTEN TMOJ00HBIX Tel
IIPOCTPAHCTBE.

MogaeanpoBaTh peajbHbIE
CUTYallMMHA S3bIKE TEOMETPUH,
HCCIEA0BaTh IOCTPOCHHBIE
MOJIETH C UCTIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATHIA

B

https://resh.edu.ru/su

bject/lesson/4904/co
nspect/280335/

CdopmupoBaHHOCTH
pOCCUiCKON
rpak1aHCKOM
UJICHTUYHOCTH,
YBa)KE€HUSA K
MPOLLIIOMY
HACTOSIIIEMY
POCCUICKON

=

MaTeMaTHKH,
LIEHHOCTHBIM
OTHOLLIEHUEM K
JIOCTHKCHUSIM
POCCUICKUX
MaTeMaTUKOB u
POCCUICKON
MaTeMaTHYeCKOU
ITKOJTBI, K
HCIIOJIb30BAHUIO ATUX
JIOCTUKEHU I B
JIPYTUX HayKax,
TEXHOJIOTHSX, cepax
SKOHOMUKH.

I'paxxmanckas

MO3UIUsl 00yYaroIIerocs

[oN §
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KaK aKTUBHOI'O b5t
OTBETCTBEHHOI'O0 WICHQ
[POCCHIICKOTO 00IIeCTBA.

OcTeTHYECKOe
OTHOIIIEHHE K MHUPY,
BKJIFOYast ICTETHKY]
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a1a4,
[peLICHUN,
[PacCyKJICHUH;
BOCIIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM
ACTICKTaM  Pa3JIMYHBIX
BHJIOB HCKYCCTBA.

T'oToBHOCTE
OCYILIECTBIIATH
MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO
JIeITeIbHOCTD
VHJIMBUYAJIBHO U B

rpymnme

Bekropsl 1
KOOPJIHMHATHI
B
[IPOCTPAHCT
BE

10

BCKTOp Ha IIJIOCKOCTH

U B ripoctpaHcTBe. CroxkeHne
N BBIYMTAHUC BEKTOPOB.
YMHOKEHHE BEKTOPA Ha
yucio. PaszinoxeHne BeKTopa
110 TPEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuio
napajuieJenunena.

Pemenune 3aga4, cBI3aHHBIX C
MIPUMEHEHUEM TPABHII

AKTyau3upoBaThb (hakThl U
METOABITUIAHUMETPHH,
peleBaHTHbIE TeME, TPOBOIUTD
aHaJIOTHH.

OnepupoBaTh NOHATHEM
BEKTOPB IMPOCTPAHCTBE.
DopMyJIMPOBATH TPABUIIO
napajuiejenunesaa npu
CJI0)KEHUHBEKTOPOB.

https://resh.edu.ru/
subject/lesson/5724/

start/21892/

https://resh.edu.ru/

subject/lesson/6083/

start/149229/

CdopmupoBaHHOC
Th POCCHUICKOH|
rpak1aHCKOU
MJIEHTUYHOCTH,
YBKEHHUS K MPOILIOMY]
151 HAaCTOSIIIEMY]
[POCCUICKOM
MaTEeMaTUKH,
LIEHHOCTHBIM

OTHOILICHHUEM K
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JICUCTBUIIC BEKTOPAMH.

[TpsamoyronbHas cuctema
KOOPJIMHATB
IIPOCTPAHCTBE.
KoopauHnats! BekTOpA.
IIpocreiime 3ana4nB
KOOPJAMHATAX. YTOJI
MEX/y BEKTOPaMH.
CkansipHO€ IpoU3BEACHNE
BEKTOPOB.

Brluucienue yrios Mex1y
IPSIMBIMUU TUIOCKOCTSIMM.

KoopannaTHO-BEKTOPHBIN
METOJ IIPU PELIeHUN
FeOMETPUUECKUX 3a/1a4

Cxi1aapiBaTh, BBIYUTATH
BEKTOPBI, YMHOKATh BEKTOP Ha
yncio. U3y4yaTb OCHOBHBIE
CBOMCTBA 3TUXOIIEpPaLUH.
JdaBarthb ornpezeieHue

IPSIMOYT OJIBHONCUCTEMBI
KOOpJUHAT B IPOCTPAHCTBE.
Beipa3uTh KOOpAMHATHI BEKTOpA
4yepe3 KOOpAUHATHI €70 KOHLIOB.

BbiBOIMTS, HCTIOIB30BATH
(opMmy.1yUIHHBI BEKTOpA U
paccTosHUSA MEXly TOUKAMHU.

Beipaxkath ckansipHoe
IIPOU3BEICHUEBEKTOPOB Yepe3

MX KOOPJMHATHI, BBIYUCIIATh

YIOJI MEKYy ABYMsI BEKTOPAMH,
JIBYMS IIPSIMBIMH.

Haxoaurts yros Mexny npsaMou u
IIJIOCKOCTBIO, YTOJI MEXKY ABYMS
IIJIOCKOCTSIMU aHATUTUYECKUMU
METOAAMH.

BLIBOAUTD, HCNIOJIB30BATh
(popmyJry paccTossHUS OT TOYKH 10
IIJIOCKOCTH

ITOCTHKEHUSM
[POCCUICKUX
MaTeMaTUKOB u
[POCCUICKOM
MaTeMaTUYECKON
[IKOJIbL, K|
MCIIOJIB30BAHUIO  ITHX
ITOCTM>KEHUM B JAPYIMX
HayKax, TEXHOJIOTHSIX,
chepax IKOHOMHUKH.

CdopmupoBaHHOCTH
YMEHUS IPUMECHSTh
MaTeMaTH4eCKHe
3HAaHUA B HHTCPECAx
3I0POBOTO U
6e3omacHoro obpasza
KH3HH,
OTBETCTBEHHOTO
OTHOUICHUS K
CBOEMY 3/I0POBBIO.

HHrepec
pa3Iu4HbIM chepam
npodheccCuoHaTbHOM
JESATENIBHOCTH,
CBSI3aHHBIM C
MAaTeMaTUKOMN U €€
IIPUIIOKEHUSMU.

OpueHraius Ha
MPUMEHEHUE
MaTEMATHIECKHUX
BHAHWUW JIJ1 PELICHUS
3amad B o0ylacTu

an
05



OKpY>KarollIeu Cpebl,
[JIAHUPOBAHUS
[MOCTYIKOB Y OLICHKH
MX BO3MOXHBIX
[MOCTIEACTBUM JJIst
OKPY’KaIOILEH CPEIbI.

I"oTOBHOCTB
OCYULIECTBIIATh
[IPOEKTHYIO U
MCCIIEIOBATEIIbCKYIO
eI TeILHOCTD
WHIUBUIyaJIbHO U B
rpymnme

[ToBTOpEHME,
00001IIecHHE U
CHCTEMAaTH3allHs
3HAHUM

OcHoBHbIE QUTYpBHI,

(baxThl, TEOpEMBIKYpCa
MJIaHUMETPHUH. 3a1a4u
IUTAHUMETPUH U METOJIbI UX
pelieHus.

OcHoBHbI€ QUTYPBI, PAKTHI,
TEOpEMBIKypca
CTEepeoMeTpuu. 3a1auun
CTEPEOMETPUU U METOABI UX
peleHus

Pemiarp npocreiimive 3amadd Ha|
HaxOXJACHWE JUIMH U YIJOB B
reoMeTpUUECKUX PUrypax,

npuMeHsTh TeopeMy [Iudaropa,
TEOPEMBI CHHYCOB M KOCUHYCOB.
Haxoaurts miomanin
MHOTOYTOJIbHUKA,KpyTa.

Pacno3naBath no100HbIe GUTYPBI,
HaXOJUTh OTHOLLIEHUS JAJIMH U
IJIOLIA/IEH.

Hcnoab30BaTh IIpHU pelIcHUN
CTepeOMETPUUECKUX 3aj1a4 (PaKThIN
METO/IbI TNITAHUMETPUU

https://resh.edu.ru/su

bject/lesson/4911/star

£/23300/

CdhopmupoBanHOC
Th POCCHUICKOH|
rpak1aHCKOU
MJIEHTUYHOCTH,
YBXKEHHUS K MPOILIOMY]
171 HACTOSIIIEMY]
[POCCUICKOM
MaTE€MaTHKH,
[IEHHOCTHBIM
OTHOIIIEHUEM K
ITOCTHKEHUSIM
[POCCUHCKUX
MaTEeMaTUKOB u
[POCCUICKOMN
MaTeMaTU4YeCKOn
LITKOJIBI, K|

KMCIIOJIL30BAHUIO  DTHX
IMTOCTH)KEHUH B JPYTrHX|
HayKax, TEXHOJIOTHSIX,

04
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chepax IKOHOMUKH.

T'oToBHOCTH
OCYILIECTBIATH
MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO
JIeATEILHOCTD
VHJIUBUIYAJIBHO U B
rpyImie

O0111ee KOJINYECTBO
JacoB IO
porpaMme

34
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYueOnsii Kypc «BeposSTHOCTP M CTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS NPOIOIDKCHUEM H
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpOBHS OCHOBHOTO OOIIEro OOpa3oBaHMA.
VYueOHbIll Kypc mnpeaHasHaueH Uit (opMUpOBaHMS Y OOYYaIOUIMXCS CTaTUCTUYECKOM KYJIBTYphl U
NOHUMAaHHUsI POJIM TEOPHH BEPOATHOCTEW KaK MAaTeMaTHYECKOro WHCTPYMEHTa JUIi H3y4EeHUs
CIly4allHBIX COOBITHH, BEIMYMH W TpoueccoB. [lpm wm3ydyeHum ydeOHOro Kypca oOoramaroTcs
NpPEACTaBICHUS OOYYaIOMMXCA O METOAAX MCCIENIOBaHUS HM3MEHUYMBOTO MHpa, Ppa3BHBAETCS
IIOHUMAaHUEC 3HAYUMOCTHU U 06H_[HOCTI/I MAaTEMATUYCCKUX MCTOJOB IIO3HAHHUA KaK HEOTHhEMJIEMOM YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HayYHOTO MUPOBO33PEHHUSL.

Coneprxanue yueOHOTO Kypca HalpaBJIeHO Ha 3aKperieHHE 3HAHUH, TOTyYSHHBIX MPH U3YYCHUU
Kypca Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHMs, W Ha Pa3BHTHUE MPEACTABICHUN O CIyYaiHBIX
BEJIMYMHAX M B3aUMOCBSI35X MEXK/1y HUIMU Ha BAKHBIX IIPUMEPAX, CIOKETHI KOTOPBIX IHMOYEPIHYTHI U3
OKpyXxaromero mupa. B pesynprate y oOyuaromuxcs JODKHO ¢(OPMHUPOBATHCS IMPEICTABICHHE O
HaubOoJiee YHOTpC6I/ITCJIBHI>IX u O6HII/IX MAaTCMAaTUUYCCKUX MOICIIAX, HUCIOJbB3YCMbBIX JIsI OIHNCAaHHA
AQHTPOIIOMETPUYECKHUX U JAeMOrpagMYecKuX BEIMYHH, MOTPEIIHOCTEH B Pa3IMYHOTO pOJa M3MEPEHUSIX,
JUTUTEIBHOCTH 0€30TKa3HOH pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBICHHN U
IIPOLIECCOB B OOLIECTBE.

B cooTrBercTBUM C yKa3aHHBIMH LEJISIMU B CTPYKType YyueOHOro kypca «BeposTHOCTh H
CTaTUCTHKa» JUIsl YPOBHSI CpeJHEro oOIero oopazoBaHMs Ha 0a30BOM YPOBHE BBIAEICHBI CIENyHOIIUE
OCHOBHBIE cojiepKaTenbHble TUHUM: «CiydaiiHble COOBITUSI U BEPOSITHOCTH», «CllydaliHble BETUYUHBI U
3aKOH OOJIBIIMX YHCE.

Baxknyto yacTep y4yeOHOro Kypca 3aHMMAaeT HU3yY€HUE TE€OMETPUYECKOr0o M OMHOMMAIBLHOTO

pacrpeesieHuil 1 3HaKOMCTBO C HMX HENPEpPhIBHBIMM AHAJIOIaMHU — IOKA3aTelIbHBIM M HOPMaJIbHbBIM
pacripeieIeHUsIMH.

Copepxanne nuHuM «CiydaiiHble COOBITMSI M BEPOATHOCTH»  CIY’KUT  OCHOBOM JUIS
dbopMUpOBaHUS TPENCTABICHUI O paclpeAelieHUH BEPOSTHOCTEH MEXIy 3HAYCHHSIMH CIydalHBIX
BEJIMYMH, a TaKXe »dTa JUHHUS HeoOXoauma Kak 0asza isi M3ydeHHUs 3aKoHa OOJIBIIUX YHUCEeN —
(GyHIaMEHTAJIbHOTO 3aKOHA, JACWCTBYIOUIETOB MPUPOJE U OOLIECTBE M MMEIOIIET0 MaTeMaTHYECKyIo
dbopmanmzaruio. Cam 3akOH OOJIBIIMX YHCENT TpeaiaracTcss B O3HAKOMHTENIBHOW (opme cC
MUHUMAJIBHBIM UCTIOJIh30BaHUEM MaTeMaTH4eckoro Gpopmanmsma.

Tembl, cBsi3aHHBIE C HENPEPBHIBHBIMU CIYYalHBIMU BEJIMYMHAMH, AaKIEHTHPYIOT BHUMaHHE
00yYaromuxcst Ha ONMUCAHUM M U3YYEHHUH CIIyYalHBIX SBJICHUN C TIOMOIIBIO HEMIPEPBHIBHBIX (YHKIUH.
OcHOBHOE BHHMMAaHME YAENAETCA IOKA3aTeIbHOMY M HOPMAJIbHOMY PpAaCIpeNeiIeHHSIM, NPU 3TOM
IPEIOoIaraeTcsi 03HaKOMHUTEIbHOEU3YYEHUE MaTepualia 0e3 J0Ka3aTelbCTB IPUMEHIEMBIX (PaKTOB.

OOmree 4YHMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI HM3y4eHHS y4eOHOTro Kypca «BeposTHOCTh U
craructukay — 68 gacoB: B 10 wiacce — 34 yaca (1 yac B Hemeno),B 11 kiacce — 34 yaca (1 vac B
HEJISIIO).

COJEP)KAHUE YYEBHOI'O ITIPEJIJMETA

10 KJIACC

[IpencraBnenue JaHHBIX ¢ OMOLIbIO Tabmull ¥ nuarpamm. CpenHee apupmeTnyeckoe, MeJaHa,
HanOoJbIlIee W HAaUMEHbLIEe 3HAYCHHs, pa3Max, AUCIEPCUs M CTaHJAPTHOE OTKIOHEHHE YHCIOBBIX
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HabOpOB.

CrayvaiiHple SKCIIEPUMEHTHI (OMBITBI) M CIy4YailHble COOBITHS. OJeMEHTapHble COOBITHS
(ucxompl). BeposTHOCTH ciydailHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOATHOCTH COOBITHIA.
CrnyuaiiHple ONBITHI C PAaBHOBO3MOXKHBIMH 3J€MEHTApHBIMU COOBITUSAMH. BeposTHOCTH COOBITHI B
OMbITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu Haj COOBITUSMHU: TIEpPECeYCHHE, OOBEIUHEHHE, MPOTUBOIOIOKHBIC COOBITHS.
Huarpammbl Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEH.

VcioBHas BEpPOSTHOCTb. YMHOKEHHE BEpPOSTHOCTEW. [lepeBO CilydailHOrO JKCHEPUMEHTA.
®dopmyna moaHOHM BeposaTHOCTH. He3aBrucruMble COOBITHSI.

Komb6unaropuoe mnpaBuino ymHoxeHus. IlepecranoBku u ¢akropuan. Yucno coderaHuil.
Tpeyronbuuk Ilackans. @opmyna ounoma HeroToHa.

bunapHblii cryyaiiHbIl ONBIT (UCIIBITAHKE), yeIieX U Heynada. HezaBucumele ucnbitanus. Cepust
HE3aBHCHUMBIX UCIBITAaHUH 10 IepBoro ycnexa. Cepusi He3aBUCUMBIXUCIBITAaHUN bepHysin.

Crnyuaiinas BenuuuHa. Pacnipenenenue BeposatHocTei. [{uarpamMmma pacnpeneineHusl.

[Ipumeps! pactipeneneHuii, B TOM 4Kciie, FEOMETPUUECKOE U OMHOMUAIBHOE.

11 KIIACC

YucnoBble XapaKTEpUCTUKHU CIyYalHBIX BEJIMYMH: MAaTEMaTU4YeCKOE OKMJAHHE, AUCIEPCHS H
CTaHJapTHOE OTKJIOHEHHue. [Ipumepbl NpUMEHEHHs MaTEeMATUYECKOTO O)KMIAHUSA, B TOM YHUCIE B
3aJadax U3 MOBCEJHEBHOM XM3HM. MaremaTudyeckoe OXuJaHue OMHApHOW CilydyallHOM BEIMYUHBI.
MaremaTHuecKkoe 0XKHJAaHUE CyMMBbI CIy4alHBIX BEJIMYUH. MaTeMaTUUeCKOe 0XKHUIaHUE U JUCIIEPCUs
FeOMETPUUECKOT0 M OMHOMHAIBHOTO pacpeeIeHUN.

3akoH OOJBIIMX YHCEN U €ro pojib B Hayke, mpupoje U oOmiectBe. BriOopouHbIit MeTO[
HACCIIEN0BaHUMN.

[Ipumepsl HeNpepbIBHBIX Cay4yailHbIX BeIU4MH. [IoHSATHE O MIOTHOCTH pacupeneneHus. 3agauu,
INPUBOAAIINE K HOPMalbHOMY pacipenciieHuro. IIoHsITHeo HopMalbHOM pacIpeieICHUH.

INPEJMETHBIE PE3YJIbTATbBI
K xonuy o6yuyenus B 10 kj1acce o0ydaromuiics MoyqyuT ClIeayoLe IpeIMeTHbIepe3yIbTaThl:
YUTaTh U CTPOUTH TaOIMIIBI U AUATPAMMBI;
ONEpUpPOBATh MOHATUSMH: cpefHee apudMeTHUecKoe, MeAuaHa, HauOoJbllee, HauMEHbIIEe
3Ha4YeHHe, Pa3Max MacCHBa YHCIIOBBIX JIaHHBIX;

OTIEpUPOBATH MOHATHIMHU: CITy4alHbIN SKCIIEPUMEHT (OTBIT) U CIIydaiiHOE COOBITHE, IEMEHTapHOE
coObITHE (DJIEMEHTApHBIM HCXOJ)) CIY4alHOTO OIbITa, HAaXOAWTb BEPOATHOCTH B OIBITaX C
PaBHOBO3MOKHBIMH CIIy4alHBIMH COOBITUSIMHM, HAXOJUTh U CPAaBHMBATh BEPOATHOCTH COOBITUH B
W3YYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX;

HaxoauTh M (opMynupoBaTh COOBITHS: NepeceueHHe W OObEIUHEHHE JAHHBIX COOBITHIA,
coOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO, TIOJB30BATHCS AMAarpaMMaMu Diiiepa U GopMyIioif
CJIOKEHMSI BEPOSITHOCTEN MPU PELLIEHUH 3a/1a4;

OTIEpUPOBATh TOHSATHUSMU: YCJIOBHAas BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS, HAaXOAUTh
BEPOSATHOCTH C TOMOUIBIO IPABHJIa YMHOKEHHUSI, C TOMOIIBIO IEPEBA CIIY4ailiHOTO OIIbITA;

MNPUMCHATH KOM6I/IHaTOpHOC MMpaBUJI0O YMHOXCHUA TIIpU PCHICHUU 3adad; OICPUPOBATH
MOHATHUAMU: HUCIIBITAHUC, HC3AaBUCUMBIC UCHBITaHUSA, CCPUA

UCTIBITAHUH, YCIIEX U Hey/lauya, HAXOUTh BEPOATHOCTH COOBITUI B CEpUHM HE3aBUCUMBIX MCIIBITAHUH J10
NIEPBOTO ycIiexa, HaX0IUTh BEPOATHOCTH COOBITUI B CepHH UCTbITaHUN bepHym;

ONEepUPOBATh TMOHATUSAMH: CilydailHas BeJIMYMHA, paclpeiesieHue BEpOSITHOCTEH, auarpamma
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pacrpeneneHusl.

K xoHuy o6yuenus B 11 kiacce o0ydaromuics MoyqyuT CleayoLe IpeJMeTHbIepe3yIbTaThl:
CPaBHUBATH BEPOSITHOCTH 3HAYCHUM CIydallHOM BEJIMYMHBI 10 PACIPEAECICHUIO WIKC IIOMOIIBIO
JarpaMM;

OIICPpHUPOBATH IMOHATHEM MATCMATUUYCCKOTO OXWAAHHWA, IMIPUBOJUTH MMPUMCEPLI, KaK IMPUMCHSACTCA
MaTeMaTHYECKOE OXKHIAHUE CIyYaiHON BEJIMYMHBI HAXOIUThMATEMAaTHUYECKOE OXKHIAHKUE 110 JAHHOMY
pacrpeeseHuIO;

HMCTh MNPCACTABIICHUC O 3aKOHC OOJILIIINX quceil; UMCTb TMPEACTABJIICHHEC O HOPMAJIbHOM
pacrpeeIeHuH.
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TEMATHUYECKOE INIAHUPOBAHUE, B TOM YHUCJIE C YYETOM PABOUYEN ITPOT'PAMMBI BOCITUTAHUS C YKASAHUEM
KOJMYECTBA YACOB, OTBOJAUMBIX HA OCBOEHUE KAXKJION TEMBI

10 KJIACC

HaumenoBanue KonuuectBo OcHOBHOE OCHOBHBIC BU/IBI IESATCIIBHOCTH DJIEKTPOHHBIE BocnurarenbHbIi

paszzena (TeMbl) 4acoB conepxKaHue 00y4aromuxcs (urdpoBsbie) KOMITOHEHT paboueit

Kypca oOpa3oBarebHbIE MporpaMMbI

pecypchl BOCIIUTaHUS

[IpencraBnenue 4 IIpencraBnenue nanueix ¢ | U3BjaekaTh HHpOpMaIHIO 13 https://www.youtube.com/ | - mpuBiekarsb
JAaHHBIX U IOMOILBIOTA0IINLL U 510010500051 JUarpamm, watch?v=L00tfoTgqmMA BHUMAaHUC
onucareabHasz nuarpamm. CpenHee HCIO0JIL30BATH TAOIUIIBIN 00yJaromuxcs K
CTaTUCTHKA o0cyxIaeMol Ha ypoKe

apupMeTHIecKoe,
MejnaHa, Haubospliee U
HauMEeHblIIee 3HaYeHN,
pa3max, 1ucrnepcus,
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBBIXHAOOPOB

AuarpaMMsbl U IPESACTaBIICHUS
CTaTUCTUYCCKHX ITAaHHBIX.

HaxoauTth onmcareibHbIe
XapaKTEPUCTUKU TAHHBIX.

BoiaBurartn, KPUTHKOBATH
THIIOTE3bI 0 XapakTepe
CIy4allHOM  W3MEHYMBOCTH U

omnpenenstomux e€ gaxkropax

uH(popMaluy,
AKTHUBU3AINH
IIO3HABATEJILHON
JEATEIIBHOCTH
0o0ydJaronmxcs

-pealn30BbIBATH
BOCTIHTATEIbHBIC
BO3MOXKHOCTH B
Pa3IMIHBIX BUIOaX
NEeSTENIbHOCTH
o0ydJaronmxcs co
CJIOBECHOU (3HAKOBOIA)

OCHOBOM: BBIBOIOBI H
JI0Ka3aTeJIbCTBO

dbopmy, aHam3
dbopmy, pelieHue
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https://www.youtube.com/watch?v=L00tfoTqmMA
https://www.youtube.com/watch?v=L00tfoTqmMA

TEKCTOBBIX
KOJIMYECTBEHHBIX u
KauyeCTBECHHBIX  3ajad,
BBIIOJIHEHHE  3agaHuid
10 pa3rpaHUYECHUIO
MMOHSATHH

CiryyaliHble OIIBITHI U
Clly4aliHbIe COOBITHSI,
OTIBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTApHBIMU
UCXOJaMH

Crny4aiiabie
AKCTICPUMEHTHI (OIIBITHI )1
ClTydaitHble COOBITHSI.

DneMeHTapHbIe COOBITUS
(ucxonsr).BeposiTHOCTH
CIIy4aifHOTO COOBITHSI.

BepositHocT coObITHIT B
OMBITAXC
PaBHOBO3MO>KHBIMU
3J€MEHTapHBIMU
COOBITHUSIMU.

IIpakTuyeckas pabora

BeiaeasiTb Ha npuMepax
CIIy4aiiHbIECOOBITHS B
OIIMCAaHHOM CIIY4aiiHOM OIIBITE.

®opmyIMpPOBATH YCIOBUS
IIPOBEACHUACITYYaHOT O OIIBITA.

Haxoauts BeposTHOCTH
COOBITUIB ONBITAX C
PaBHOBO3MOXHBIMU UCXOJAMH.

MopennpoBaTh OIBITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU UCXO/1aMHU B
X0J1€ MPaKTUYeCKONPadboThI

https://ptlab.mccme.ru/syst
em/files/private/10 modul

2.pdf

https://www.yaklass.ru/p/al

gebra/11-klass/nachalnye-
svedeniia-teorii-
9277/veroiatnost-sobytiia-
9278

- IPUMEHSTh Ha YPOKe
MHTEPaKTHBHBIE (POPMBI
paboTHI C
oOyuaromuMucst y4eOH
KoM, paboTa ¢
Hay4HO-TIOMYJIIPHOU
JIUTEepaTypoii, 0TO0p u
CpaBHEHHE MaTepHuaa
10 HECKOJIbKUM
UCTOYHUKAM.

- peann30BEIBaTh
BOCIIUTATEIbHBIC
BO3MOXKHOCTH B
Pa3ITUYHBIX BUJIaX
JIeSTEIbHOCTH,
o0yyaromuxcs co
CJIOBECHOM (3HAKOBOI)
OCHOBOM:
CucreMaTrmu3anus
y4eOHOro Matepuana

Onepanuu Haj
COOBITHSIMH,
CII0KEHHUE
BEPOSATHOCTEM

Onepanuu Ha
COOBITUSIMH:
repecevcHue,
00BbeIMHEHNE COOBITHIA,
MIPOTHUBOMOIOKHBIE

Hcnoab3oBarh 1rarpamMmmsl
Diinepan cIOBECHOE OMUCAHUE
cOOBITUH JUTs1 POPMYITUPOBKH U
n300pakeHs1 OObETUHEHUS U
nepecedeHus coopiTuil. Pemarp

https://ptlab.mccme.ru/syst
em/files/private/10 modul

_3.pdf

-OpraHUu30BbIBAThH
UH/IMBUYyalIbHBIE U
IpyNIoBbIE POPMBI
yueOHOU
NeSITEIbHOCTH;
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf

COOBITHA.

Junarpammsbl Dusepa.
dopMynacioxKeHus
BEPOATHOCTEMN

3a/1a4H C MCIIOJIb30BaHHEM
(bOpPMYITBI CIIOXKEHUS
BEPOSATHOCTEMN

-IIPUMEHSTH Ha YPOKE
UHTEPaKTHBHBIE (POPMBI
paboThI ¢
00yJaroIuMuUCs:
JIMCKYCCHH, KOTOpPBIC
JAIOT 00yYaIOITUMCS
BO3MOXHOCTb
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTUBHOTO
JIMasora,

YcnoBHast
BEPOSTHOCTb,
JIEpeBO
CIIy4aitHOTO
ombITa, ppMyna
MTOJTHOM
BEPOSTHOCTH U
HE3aBUCHUMOCTD
COOBITHI

VYcnoBHast BEpOSITHOCT.
YMHO)EeHue
BeposiTHOCTEH. [lepeBo
CIIy4aitHOTO
sKcnepuMenTa. @opmyna
MOJTHOM BEPOSTHOCTH.
HezaBucumplie coObITHS

PemaTn 3agaum Ha
HaXO0XJICHNE BEPOATHOCTEN
COOBITHUI1, B TOM YHCJIECYCIOBHBIX
C IOMOIIBIO IEpEBA CIY4aHOTO
OIIbITA.

OnpeneasiTb HE3aBUCUMOCTh
coOBITHIIO opMyJIE U TIO
OpraHM3alUy CIIy4aiHOTO
OmbITa

https://resh.edu.ru/subject/I

esson/4064/

-UHULIUUPOBATH U
HOJ/IEP’KUBATh
UCCIIEJIOBATEIbCKYIO
JeSITeIbHOCTD
oOydJaronuxcs B
paMKax peaju3anuu
VMU MHJIMBUTyaJIbHBIX
Y TPYIIIOBBIX
UCCIIEIOBATEIbCKUX
IIPOEKTOB, YTO JACT
oOydJaromuMmces
BO3MO>KHOCTh
MprUOOPECTH HABBIK
nyOJIMYHOTO
BBICTYIUICHUS NIEpe]T
ayIUTOpHEN,
apryMEeHTHPOBAaHUS U
OTCTauBaHUs CBOEH
TOYKH 3PEHUS.

DIIEMEHTHI
KOMOWHATOPHUKHU

KoMb6unaTopHOe npaBmiio
YMHOXKEHHS.
[TepectanoBku

u (axropuain. Yucno

Hcnosib30BaTh paBUiio
YMHOKEHUS IS TIEPCUNCIICHUS
COOBITUI

B CJIy4YallHOM OIIBITE.

https://ptlab.mccme.ru/syst
em/files/private/10 modul

4.pdf

- pa3BUBAThH y
oOydJaronuxcs

I1I03HAaB aTeJIBHYIO
AKTUBHOCTb,
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couyeTaHuid. TpeyrojbHUK
[Tackana. @opmyia
ouroma Herorona

IMoab3oBaThCst popMyInoln
TpeyrosbHUKOM Ilackans

JUISL OTIPE/ICIICHUS Yucia
COYETaHUN

https://www.yaklass.ru/p/al
gebra/11-klass/nachalnye-
svedeniia-kombinatoriki-
9340/treugolnik-paskalia-
binom-niutona-9489

https://resh.edu.ru/subject/I
esson/3841/

CaMOCTOSATEIBLHOCTD,
I/IHI/II_[I/IaTI/IBy,
TBOPYECKHE
CIIOCOOHOCTH

- obmaThbcs ¢
obOyyJarorumucs (B
nuasore), Mpu3HaBaTh
HX JTOCTOMHCTBA,
MOHUMATh U IPUHUMATH
1704

Cepuu
OCJIEN0OBATEILHBIX
HUCIILITAHUN

bunapublii cayyalHbIi
OMBIT (UCIIBITAHUE), YCIIEX
u Heynaya. HezaBucumele
ucneitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUI
710 TIEPBOTO ycIexa.
Cepust HE3aBUCUMBIX
ucnbelTaHui bepHyu.

[IpakTuyeckas pabota ¢
HCIIOJIb30BAHUEM
JIEKTPOHHBIXTA0JIUI]

Pa3ouBarh CIIOXKHBIE
9KCIIEPUMEHTBIHA OT/ICJIbHBIC
HUCIIBITAHUA.

OcBanBaTb NOHATHSA
WCIIBITaHUE,CEPUS] HE3aBUCUMBIX
HUCIILITaHUM.

IIpuBoaAuTHL NpUMeEpPHI CEpUi
HE3aBUCUMBIX UCIIBITAHUM.

PemaTe 3a5a4M Ha IOKMCK
BEPOSTHOCTEN COOBITHI B cepru
UCIIBITaHUH J10 IIEPBOTO ycIexa

U B CEPUSIX UCTIBITAHUI
bepnymnmu. M3yuarts B x01€
NMPaKTH4YeCKOil padoThI C
MCII0JIb30BAaHUEM DJIEKTPOHHBIX
Ta0IHI] BEPOSATHOCTUCOOBITHH B
CepUsIX HE3aBUCHUMBIX
WCIIBITAHUI

https://ptlab.mccme.ru/syst
em/files/private/10 modul

5.zip

https://lib.myschool.edu.ru/
content/5049

https://resh.edu.ru/subject/I
esson/5753/

- IPOEKTUPOBATH
CUTyalld U COOBITHS,
pa3BUBAIOIIIHE
IMOIMOHATIBHO-
IICHHOCTHYO
oOyuarorerocs

chepy

- OPTaHU30BBIBATh IS
0o0ydJaronmxcs
CUTyalluii KOHTPOJIS U
OLICHKH

-peannu30BHIBATh
BOCITUTATEIbHBIC
BO3MOXKHOCTH B
pa3IUYHBIX BUAAX
JIeSTEIbHOCTH,
00yYaromuxcst co
CJIOBECHOM (3HAKOBOM)
OCHOBOW:
cucreMaTrmu3sanus
y4eOHOro MaTepuaia.

CrnyuaiiHble BEIMYMHBI

CrnyuaiiHas BellMYMHA.

OcBauBaTh NOHATHUSA.

https://ptlab.mccme.ru/syst

- p€ajin30BLIBATH
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489
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https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf

U pacrpeecHus

Pacnpenenenue
BEPOATHOCTEH.

Huarpamma
pacnpenenenusa. Cymma u
MIPOU3BEICHUE
CIIy4alHbIX BEJIMYUH.
[Tpumepsl
pacnpeeneHuii, B ToM
YHCIie TEOMETPUUYECKOE U

Cly4daiiHas BEJIMYUHA,
pacmpezeneHue, Tadbaumna
pacnpeieneHus, uarpaMma
pacnpeieneHusl.

IIpuBoaUTHL MpUMeEPHI
pacrpeeseHHil, B TOM YUCIie
F€OMETPUUYECKOr0 U
ouHomuabHOr0.CpaBHUBATH
pacrpeeneHus CIIy4YaHbIX
BCJIIMYHH.

em/files/private/10 modul
_6.pdf

https://www.yaklass.ru/p/al

gebra/11-klass/nachalnye-
svedeniia-
matematicheskoi-statistiki-
9176/sluchainye-velichiny-
12001/re-1f57e6cd-53ec-
4d32-9ea2-134aec02c49f

BOCIIUTATEIbHBIE
BO3MOXKHOCTH B
Pa3IMYHBIX BHIAX
JIeATEIIbHOCTH,
00ydJaronuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOIA:
CHCTeMaTU3aIUs
yueOHOro MaTepuarna;

- IPUMCHSATDH Ha YPOKC

o —— HUHTEPAKTHBHBIE ()OPMBI
HaxoauTh 3HAYCHUS CyMMBI U paboThI ¢
MPOU3BEICHUS CITyJaHbIX o0ydarommMucs yueOH
BennurH.CTPOUTH U UKOM, paboTa ¢
PAacCNo3HABATh [COMETPUIECKOE HAYYHO-TIOMYJIIPHON
1 OMHOMUAJIBHOE JIUTEepaTypoii, oT0op u
pacnpesesneHue CpaBHEHHE MaTeprasa
10 HECKOJIbKUM
HCTOYHUKAM.
[ToBTOpeHue, OmnucarenbHas IMoBTOPATH N3y4eHHOE U https://www.yaklass.ru/p/al | - pa3BuBath y
0600mIeHue, CTATUCTHKA. BbICTpauBaTh cuctemy 3Hanuii | gebra/l11-klass/nachalnye- | oOyuarommxcs
CHCTEMATH3AIIHSI CiryJaifHple ONBITHI 1 svedeniia- | Io3HaBaTelbHYIO
SHAHM BEpOSITHOCTH CITy4aifHBIX matematicheskoi-statistiki- | akTuBHOCTS,
coGbITHIt. Ornepariui Haj 9176/mery-razbrosa- CaMOCTOSTEIIbHOCTD,
COGBITHSIMIL. DIEMCHTEL 12005/re-cbbbd32d-7325- | unurmatusy,
428e-a188-708b0d1bdd10 | TBOpueckue
KOMOWHATOPHKHU, CEPUU
. CIIOCOOHOCTH
HE3aBHCHMBIXHCTTBITAHHIA
https://www.yaklass.ru/p/al | - 00maTkcs ¢

gebra/l11-klass/nachalnye-
svedeniia-
matematicheskoi-statistiki-

oOyuaromumucs (B
Juasore), mpu3HaBaTh
HUX A0CTOHMHCTBA,
NIOHUMATh U IPUHUMATH
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https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd

9176/mery-razbrosa-
12005/tv-9cb0e516-101a-

4d03-a162-3f029f05b5hd

nux

O0111e€ KOJINYECTBO
4acoB 110 MPOrpaMMe

34
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd

11 KJIACC

HanmenoBanu | Kosmuec OcHoBHOE conepKaHue OcHOBHBbIE BU/IBI I€ATEIBHOCTU ONEeKTPOHHbIE BocnurarensHsii
e paszena TBO o0yJaromuxcs (uucpoBsie) KOMITOHEHT paboueit
(Tembl) Kypca 4acoB o0Opa3oBaTeNbHbIC IIPOrpPaMMBI
pecypeel BOCITUTAHHS
MaremaTtruecko 4 [Tpumepsl IpUMEHEHUS OcBauBaTh MOHATHE https://www.yaklass.ru/p/ | - nmpuBiekaTs BHUMaHUE
€ O)KUIaHUe MATEMATHYECKOr0 OKUTAHUS | MATEMaTUYECKOTOOXKUTAHMS. algebra/11- oOyuaromuxcs K
ciTydaiHOU (cTpaxoBaHue, JoTEpPEsN). TIPHBOHTH 1 0GCYKIATH klass/ nﬁchalnve— 00CyK1aeMoi Ha ypoKe
BCITHITHHBI MaTemMaThyecKoe OKUIaHUuEe | TPUMEPBHITPUMCHCHHS w . AHpOpMAIH,
CYMMBICITyYaliHBIX BEJIMYMH. | MaTEMaTHYECKOIO O>KUIAHUSL. mate maFICheSkOI_ ARTHBIBAIAN
statistiki- MI03HABATEIbHOM
Maremariueckoe oxutanue | DPIMHCIATS MATEMATHUCCKO 9176/tcentralnye- JeSITeIbHOCTH
reOMETPUUYECKOTO 1 oxuiaHne. Henoan3osaTs tendentcii-12004/re- 00yarOIIHXCSE

OUHOMHAJILHOTO
pacnpeneneHui

IIOHATHUEC MAaTCEMAaTHYCCKOI'O
0XKMIAHUS U €TOCBOMCTRBA npu
PEIICHNHU 3aaa4.

HaxoauTh o H3BECTHBIM
hopmynaMMaTeMaTHIeCKOe
0’KHJIaHUE CYMMBI CITy4ailHBIX
BCJIUYHH.

HaxoanThb 110 U3BECTHBIM
dhopmynaM MaTeMaTUIeCKHe
OKUJIaHUS CIy4alHBIXBEJINYHH,
UMEIOIINX T€OMETPHUECKOE U
OMHOMUAIBHOE pacIpeeeHUs

920b5218-b761-4769-
9074-4ee90f35f67f

https://100task.ru/sample
/111.aspx#contl

https://resh.edu.ru/subjec
t/lesson/4735/

- IPUMEHATH HA YPOKE
UHTEPAKTUBHBIE ()OPMBI
paboThl ¢ O0YyJAOIITUMUCS

-pealn30BbIBATH
BOCTIHTATEIbHBIC
BO3MOYKHOCTH B
pa3IMYHBIX BUAX
JESATSIIbHOCTH
o0yJaromuxcs co
CIIOBECHOM  (3HAKOBOIA)
OCHOBOM:  BBIBOJIBI U

JI0OKa3aTelIbcTBO (POpMYyII,
aHanu3 GopMyIl, pereHue
TEKCTOBBIX

KOJIMYECTBEHHBIX u
Ka4eCTBEHHBIX 3aj1ad,
BBIMIOJIHEHUE 3aJaHUM 10
pa3rpaHUYEHUIO TOHATUN

- IPUBJICKAaTb BHUMAHHUEC
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://100task.ru/sample/111.aspx#cont1
https://100task.ru/sample/111.aspx#cont1
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/4735/

oOydJaronuxcs K
[EHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha YPOKE
SIBJICHHI, TOHSTUH,

IPHEMOB
Hucniepcus u Jlucriepcus ¥ CTaHAapTHOE OcBauBaTh IMOHATHA: https://resh.edu.ru/subjec | - pa3BuBaTh y
CTaHIapTHOE OTKJIOHEHHME. Jlucniepcuu JUCIIEPCHUS, CTAHAAPTHOE t/lesson/4734/ 00y4aromuxcs
OTKJIOHEHHUE F€OMETPUYECKOTO OTKJIOHEHHUE CIIy4aiiHON IIO3HABATCIIbHYO
CITy9aifHOI OMHOMHUATBHOTO BEJTUYHHEI. AKTHBHOCTb,
CaMOCTOSITEIIEHOCTh
BEJTMYHMHBI pacrpeencHusl. HAaxXoIuTh THCIIEnCHION : ,
AUTH J{ p 0 https://100task.ru/sample HHHIMATHBY, TBODUCCKIC
IIpakTuyeckas paboTta pacnpeie/ieHuIO. [112.aspx CIIOCOGHOCTH
C MCIIOJIb30BaHHEM HaxoauTh 110 M3BECTHBIM
3JICKTPOHHBIX TaGIIHIL bopmynam qEcepcuio https://resh.edu.ru/subjec | _ 06LATHCS C

Tre€OMETPHYECKOTO U
OMHOMMAJIBLHOTO pacIpeesieHHs,
B TOM YHCJIE B XO/I€
MIPaKTUYECKOHPaOOTHI C
HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOIHI

t/lesson/4238/

oOyuaromumucs (B
Jasore), Mpyu3HaBaTh UX
JOCTOMHCTBA, IOHUMATh U
MPUHUMATH UX

3aK0oH OONBIINX
qucenn

3aK0H OOJIBIINX YKCEIL.
Bei0opounslitmeron
HUCCIEeIOBAaHUMN.
[IpakTudeckas pabora

C UCIOJIb30BAHUEM
AJIEKTPOHHBIXTAOJIUII

3HAKOMHUTBCS C BHIOOPOYHBIM
METOAOMHUCCICIOBAHUS
COBOKYIHOCTHU JITAHHBIX.
H3y4yaTe B X0/1€ IPAKTUYECKOMN
paboThIC UCTIOIE30BAHUEM
AJIEKTPOHHBIX TAOJIHII
MIPUMEHEHNE BEIOOPOYHOTO
METO/Ia UCCICIOBaHHUS

https://ptlab.mccme.ru/sy
stem/files/private/11 kla
ss modul 1 zbch.pdf

https://100task.ru/sample
[72.aspx#cont2

- pean30BbIBATh
BOCIIUTATEIbHbIE
BO3MOXXHOCTH B
pa3IMYHBIX BUAAX
JeSITeTbHOCTH
o0yJaromuxcs co
CJIOBECHOM (3HaKOBOM)
OCHOBOM:
camocTosTeNnbHas paboTa
¢ yueOHHKOM, paboTa ¢
Hay4HO-TIONYJIIPHOM
JTUTEepaTypoid, 0TOop 1
CpaBHEHHE MaTepHaa 1o
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https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/4734/
https://100task.ru/sample/112.aspx
https://100task.ru/sample/112.aspx
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/4238/
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2

HECKOJIBKMM HNCTOYHHUKaAM

HenpepbiBHbie [TpuMepbI HEPEPHIBHBIX OcBauBaTh MOHATHA: https://ptlab.mccme.ru/sy | - pa3BuBath y
CllydaliHble CIIy4aiHBIXBEJINYHH. HENpepbIBHAA CITy4aiHas stem/files/private/11 kla | oOy4aromuxcs
BEJTMYMHBI DYHKIHS TUIOTHOCTH BEJINYKHA, HETPEPBIBHOE ss_modul_3_sluchaynye | mosnaBarenbuyio
(pactipenenenus) pacnpenenenus. PaBHoMepHOE| paciipeieeHue, (yHKIUS velichiny_2.pdf aKTUBHOCTD,
pacnpeseleHIE U €ro IJIOTHOCTHBEPOATHOCTH. CaMOCTOATCIEHOCTD, MHHLL
CBOHCTBA - UaTHBY, TBOpPYECKHE
PUBOIUTH HpI/IMCpE:I CIIOCOOHOCTHU
HETIPEPBIBHBIXCITYYaTHBIX
-OpraHU30BbIBATh
BCJIMYHH.
WH/IMBUYaJIbHBIC U
HaxoanTh BeposTHOCTH IPYIIOBbIE (OPMEI
COOBITHIL 10 TaHHOH (YHKIIH y4eOHOIl 1eITeTbHOCTH;
TUIOTHOCTH, B TOMYHUCIIC
PaBHOMEPHOTO paclpe/Ie/ICHHs
HopmanbHoe 3amaqn, MPUBOIAIINE K OcBauBaTh MOHATHUS: https://ptlab.mccme.ru/sy | -uHAIUUPOBATH u
pacrpezeneHue HOPMAJILHOMY HOpMaJIbHOEpACIpE/ICIICHHUE. stem/files/private/11 Kkla | momnepxuBarh
pacnipenenennio. OyHKIHs BLie A Th 10 OMHCAHHIO ss_modul 4 1ras(g)flredelem HCCIIEJIOBATEIIBCKYIO
i ., €_puassona_ 1. CATCIIBHOCTD
IUTOTHOCTH M CBOMCTBA CITy4aiiHbICBEINYHMHBI, & P f)[ SvaaONIXCA B DAMKAX
HOPMAJILHOTO PaCIpENeNeH .| pacnipeeEHHbIE M0 yHarom p
peanu3anum UMH
[pakTrueckas padora ¢ HOPMaJIbHOMY 3aKOHY. HBH/IyalbHbIX "
UCI0JIb30BaHUEM IIpuBoaMTL MpUMeEPHI 337124, IPYIIIOBBIX
AIIEKTPOHHBIXTAOIHUI] HPUBOIAIINX K HOPMAIbHOMY HCCIIEIOBATEIBCKUX
pacnpenenenuto. Haxoaurs MPOEKTOB,  YTO  JacT
YHCIIOBBIEXAPAKTEPUCTUKU 00y4JaroIIMMCsI
HOPMAJIBHOTO paclpeaesieHus 1Mo BO3MOXXHOCTb
U3BECTHBIM (POPMYIIaM. npruodpectH HaBbIK
yOJIMYHOTO
PemaTpb 3a1a4m, cBsS3aHHbBIE C
9 BBICTYTUICHHUS nepen
MPUMEHEHHEM CBOMCTB 9
. ayJIuTOpHEH,
HOPMaJIbHOTOPACTIPE/ICIICHU, B
apryMEHTHPOBaHUS u

TOM YHCJIE C UCIIOJIF30BaHUEM
ANEKTPOHHBIXTAOIHII

OTCTauBaHUSI CBOEH TOUKU
3peHHUsL.
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https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf

[ToBTOpenwue, 19 [IpencraBnenne naHHBIX C [ToBTOPATH U3y4EHHOE U https://interneturok.ru/les | - mpuMeHsTH Ha ypoKe
00001IeHNE U MTOMOIIIBIOTAOJINI] M TUATPaMM, | BBICTPAMBATHLCUCTEMY 3HAHUH son/algebra/11- WHTEPaKTUBHBIC (DOPMBI
cucTeMaTu3anus oInucaTeabHas CTaTUCTHKA, klass/elementy- paboThI €
3HaHHI OIIBITBHI C PABHOBO3MOXHBIMHU ma_te_ma“Che_SkOV'_ | oOyHaromumMHCs:
37IEMEHTAPHBIMU COOBITHAMH statistiki-kombinatoriki- | rpynnosas pabora uiu
b - -
BBIYHMCIICHHE BEPOSTHOCTEH "te_ﬂ . pabora B napax, KoTopbIe
COBBITHI ¢ TPHMeHEHHEM veroyatnostllzaV|§|rr]ost- y4ar 06yqe“u0mnxcs1
sluchaynyh-velichin- KOMaHIHOH paboTe u
dbopmynu rpadudecKux - .
METOZOB (KOO IHHATHAS profilnyy- B3aUMOJEHCTBHIO C
p uroven?block=player JIPYTUMHU 00YYaIOIIUMKCS
npsiMasi, IEpeBo,IuarpaMmma
Diinepa), CiIy4aiiHbICBETMYNHBI
U pacupeneeHus,
MaTeMaTUYeCKOE OKHIaHNE
CIIy4allHOU BEIMYHMHBI
O6miee 34
KOJIMYECTBO
4acoB M0
nmporpaMme
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https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

Jlureparypa

1. IILA. AmumoB, FO.M. Komsirua u ap. MaremaTtuka. AnreOpa W Hadajla MaTEMaTHYECKOTO
aHanm3a, reoMerpus. Anredpa W Havala maremaruyeckoro anamuza. 10 - 11 kmacc: 0a30BbIA U
yriyoJieHHbIH ypoBHU. M.: MHeMo3uHa, [Ipocsenienne , 2023

2. AI'. MopakoBud Maremaruka. AnreOpa W Hadajla MareMaruueckoro anamuza. 10 kiacc.
bazoBelii u yriny6nenusiii ypoBau. M.: Muemo3una, 2019

3. AI'. Mopakosnu Matemaruka. Anrebpa W Havajga MaTeMaTH4ecKoro aHamusa. 11 ximacc.
bazoBslii u yriryosnenHsiid ypoBau. M.: Muemo3uHa, 2019

4. C.M. Huxonnckuii, M.K. Ilotanos, u apyrue «Anredpa 1 Hadajla MaTeMaTHYECKOro aHanu3a, 10 kimaccy,
6a3oBbIil 1 MpohITHHBIN ypoBHU. [IpocBemeHme.

5. C.M. Hukonsckuii, M.K. [lotamos, u nqpyrue «Anrebpa n Hayana MaTeMaTHIeCKOro aHanmsa, 11 kmacey,
IIpocsemenue.

6. JI.C. Aranacsn, B.®.byry3zoB, C.b. Kagmommer Maremarnka: amrebpa W Hadalia MaTeMaTHIECKOTO
ananusa, reomerpus. ['eomerpus. 10-11 xiacc. AO «UznatenscTBo IIpocBemnieHne»

7. C.M. Caaxksn ['eomerpus. [Toypounsie pa3padorku. 10-11 kmaccel. - M.: IIpocsemmenne, 2017

Hudgpossbie o0pazoBartenbubie pecypesl (LHOP) nist noaaep:KKu noAroTOBKY MKOJIbLHUKOB
1. 1Cypoxk https://urok.1c.ru/

IMpocBerenue https://prosv.ru/

MoowupHOE dnekTpoHHOE 0Opa3zoBanue https://edu.mob-edu.shop/ui/index.html#/login

Hogas mikona https://thenewschool.ru/login

Hogsrit auck http://school.nd.ru/

Oo6mako 3uanwmii https://oblakoz.ru/

doxcopn https://foxford.ru/

Sl-xnacc https://www.yaklass.ru/

I'mobanpHas mkonpHas nadboparopus (Globallab) https://globallab.org/ru/
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. UnTennextyanpHas miatgopma ynpaBieHus MKOJI0H 1 yueOHbIM mporeccom IBLS 2.0
https://ibls.pro/

11. lerckas oOpa3oBaTenbHas oHnaiiH-mardopma iSmart https://www.ismart.org/

12. O6pasoarenpHas miatdopma - Native Class
https://educont.ru/assets/docs/partners/nativeclass.pdf

13 I/IHTCJ'IJ'ICKTyaJ'ILHaSI IIIKOJIa CI/ICTeMa pa3BI/ITI/I}I JIMYHOCTHU
http://stratum.ac.ru/ru/products/school.php

14. Yuu.py https://uchi.ru/
15. «®enepanbHblii HHCTUTYT MearorHYeCcKuX u3Mepenuii» http://fipi.ru

16. Enunas xosuiekims 1udpoBeix 00pa3oBatenbHbIX pecypcoB http://school-collection.edu.ru

17. Poccuiickast aekTpoHHas mkoJia https://resh.edu.ru/
18. Cnam 'MA: Pemry EI'D https://ege.sdamgia.ru/
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TexHn4eckue cpeacTsa u yueOHO-1a00paTopHOe 000Py10BaHME!
aBTOMAaTH3MPOBAHHOE pabouee MECTO YYHUTENS C IEPCOHATBHBIM KOMIIBIOTEPOM;
MYJIbTUMEAUMHBIN IPOEKTOP;
9KpaH;

KOMIUICKT HHCTPYMEHTOB: JIMHEHKa, TPEYroJIbHUKH, IUPKYIIb; HAOOp TeOMEeTpHYECKUX (QUTYp.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA
10 kiace

* Maremaruka: anreOpa W Hadaja mMareMaTudeckoro anammsza. 10-11 xmaccel: yuel s
obmieoOpazoBar. opranusanuii; 6a30Beii U yray6ma. yposau. /IIILA. Amumos, FO.M. Koisrus,
M.B. TkauéBa u np. — M.: IIpocBemienue.

* Aranacsn JI.C., ByryzoB B.®., KamommeB C.b. Maremaruka: anrebpa u Hayana
MaTeMaTuyeckoro asHanusa, reomerpus. [eomerpus. 10-11 xkmacc. AO «M3paTenbCcTBO
[Ipoceemienue»

11 kace
* Maremaruka: anredpa M Hadajga MaTemaTtuueckoro aHanuza. 10-11 kmaccel: yueb s
o01eobpaszoBar. opranusanuii; 0a3oBbid 1 yrayosn. ypoau. /IIILA. Amumos, KO.M. Komnsrus,
M.B. TkauéBa u np. — M.: [IpocBelienue.
* Aranacsn JI.C., byryzoB B.®., Kamomuer C.b. Martemaruka: anrebpa M Havaia
MaTeMaTUYeCKOro aHanusa, reomerpus. [eomerpusa. 10-11 kmacc. AO «M3parenscTBO
IIpocsemienue»

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

CO6opHuku i noarotoBku Kk EI'D mo matemaruke 0a30BbIil U TpOoUIBHBINA YPOBEHB

b.I'. 3uB. lnnaktrueckue matepuainsl mo reomerpun s 10-11 kimacca. — M. [Ipocsemenue.

CM. Caaksn, B.®. byry3oB. Uzyuenne reomerpuu B 10 — 11 kmaccax: Mertoanueckue
pexomeHaanuu K yueouuky. Kaura nns yuurens. — M.: [Ipocsemienue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU HHTEPHET
http://festival. 1september.ru/ - 51 uny Ha ypok MaTeMaTHku (METOAMYECKUE Pa3paObOTKH)
http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.
http://www.prosv.ru- caiit uznarenbcrBa «lIpocserienue» (pyopuka «MaTemaTuka)
http:/www.drofa.ru - caiit usgarensctsa J[poda (pyopuka «MaremaTrKay)
http://www.fipi.ru- mopran uHGOPMAUMOHHOM MOAEPKKH MOHUTOPHHTA KaueCcTBa 00pa30BaHUs
https://resh.edu.ru/subject/51/, https://resh.edu.ru/subject/17/ Poccuiickas 371eKTpOHHAS [IKOJIa
Ennnas xomnexnus [JOP
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