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HosicHuTebHASA 3aNMCKa

B osmnoxy mmdpoBoit Tpanchopmanmu Bcex chep UEIOBEYECKOW JIESATEITBbHOCTH
HEBO3MOXXHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4eCKOMH
MOJrOTOBKH. YK€ B IIKOJIC MaTeMaTHKa CIY)KUT OMOPHBIM MPEIMETOM I U3YUCHHUS CMEKHBIX
JUCIUTUIMH, 8 B XH3HH TOCJIE IIKOJBI PealbHOW HEOOXOAMMOCTBIO CTAHOBHUTCS HENPEPHIBHOE
oOpa3oBaHme, 4TO TpeOyeT MOJHOIIEHHON 0a30Boil 00IIe00pa30BaTeIHLHON MOATOTOBKH, B TOM
YuCIe W MaTreMaTW4ecKoh. ITO OOYCIOBICHO TEM, YTO B HallM JTHU PacTéT 4YHCIIO
CHCLUATBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBCHHBIM NMPHUMEHEHHEM MaTeMaTuku: W B cdepe
SKOHOMUKH, U B OU3HECE, U B TEXHOJOTHYECKUX OOJIACTSX, U JaKe B TYMaHUTAPHBIX cdepax.
Takum o00pa3om, Kpyr oOydaroImuxcs, JUIsi KOTOPbIX MaTeMaThKa CTAaHOBHTCS 3HAYUMbBIM
PEMETOM, CYIIECTBEHHO PACIIHPSIETCS.

[TpakTryeckas MoJe3HOCTh MATEMAaTUKH OOYCJIOBJCHA TEM, YTO €€ MPEIMETOM SIBJISIFOTCS
(byHIaMEHTaIbHBIE CTPYKTYPBI HAIIIEr0 MHpA: MPOCTPAHCTBEHHBIC (OPMBI H KOJINYCCTBEHHBIE
OTHOIIICHHUSI OT MPOCTEHIINX, YCBAaMBACMBbIX B HEMOCPEJACTBEHHOM OIBITE, 10 I0CTATOYHO
CJIOKHBIX, HEOOXOJIMMBIX JIJISl Pa3BUTHS HAYYHBIX U TEXHOJIOTUYECKUX UJIeH. be3 KOHKpEeTHBIX
MaTeMaTHYECKUX 3HAHWU 3aTPYJAHEHO MOHWMAHHUE MPHUHIIUIIOB YCTPOWCTBA W HCIOJIb30BAHUS
COBPEMCHHOM TEXHUKH, BOCHPUATHE W HWHTEPIPETAlUs Pa3HOOOpPA3HOW COLMAIBHOM,
HKOHOMHYECKOW, MOJUTHYCCKON HH(pOpMaimu, Maod(GdeKTHBHA MOBCETHCBHAS MPAKTHYCCKAs
NeSITeIbHOCTh. KakoMy 4eJIOBEeKYy B CBOCH JKU3HU MPHUXOJUTCS BBIIOJIHATH JOCTaTOYHO
CJIOKHBIC Pacu€Thl M COCTABISATH HECIOXKHBIC AITOPUTMBI, HAXOIUTh HY)KHbIC (OPMYIBI U
NPUMEHSTH UX, BIJICTh MPAKTHYCCKUMH TPUEMAMH T'€OMETPUUCCKUX U3MEPECHUHN M MMOCTPOCHHIA,
yuTaTh MH()OPMAIMIO, MPEJACTABACHHYIO B BHAYy TaONWIl, auarpaMM U rpaduKoOB, XUTh B
YCIIOBHSX HEONPEICIEHHOCTH M TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIYYalHbIX COOBITHH.

OMHOBpPEMEHHO C pacidpeHueM cdep MPUMCHEHHS MaTeMaTHKH B COBPEMEHHOM
oOrrecTBe BCE 00JIee BXKHBIM CTAHOBUTCS MATEMATHUYSCKHI CTHIIb MBIIILICHHS, TIPOSIBIISTFOIIHICS
B OIPEICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce u3ydeHuss MaTeMaTHKH B apCeHA MPUEMOB
U METOJIOB MBINUICHHUS YEIOBEKa €CTECTBEHHBIM 00pa30M BKITIOYAIOTCS WHIYKIMS U JCTYKIIHUS,
0000IIeHHEe W KOHKpETH3allWsi, aHalu3 M CHHTE3, KilacCHDUKAusA W CUCTeMaTH3allus,
abctparupoBanue M aHanorus. OOBEKTHI MATEMaTHUYECKUX YMO3AKIIOYCHUH, TMpaBHIa HX
KOHCTPYHUPOBAHHSI PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TMTOCTPOCHHUH, CITIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HOpMyITUpOBaTh, OOOCHOBBIBATh M JIOKA3bIBATh CYXXICHHUS, TEM CaMbIM DPa3BHBAIOT
JIOTHYECKOE MBINUICHHE. Beayiias posib MPUHAMICSKAT MaTeMaTHke B (HOPMHUPOBAHHH
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIIUTAHUN YMECHUU JIGHCTBOBATh 10 3aJIaHHBIM
aITOpUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W KOHCTPYHPOBATh HOBBIC. B mporecce perreHus
3aJjad — OCHOBHOW Yy4YeOHOW JCATENbHOCTH Ha YypOKaxX MaTeMaTHKH — Pa3BUBAOTCS
TBOpYECKAas U MPUKJIaTHAS] CTOPOHBI MBIIILICHUS.

OOydenue wMareMaTHKe JaéT BO3MOXHOCTh pa3BHBATh Yy ydYalluXcs TOYHYIO,
palnroHaIbHy0 U HH)OPMATUBHYIO PeUb, YMEHHE OTOMpaTh HanboJIee MOIXO/SIINE A3bIKOBBIC,
CHUMBOJIMUYECKUE, TpapUUECKUE CPEICTBA JUIS BBIPAKEHUS CYXKICHHH W HAISATHOTO MX
PEICTaBICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KyJbTYyphl B COBPEMEHHOM TOJIKOBAHHH SIBIISCTCSI
o0Iiiee 3HAKOMCTBO C METOJAMH IMO3HAHHS JAEHCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE U
METOJIC MaTEeMaTHKH, €ro OTJIMYHMsS OT METOJOB €CTECTBCHHBIX M T'yMaHUTAPHBIX HAYK, 00
0COOEHHOCTSX MPUMEHCHHSI MAaTEMATHKHU JIJISl PEIICHUS HAyYHBIX M MPHUKIAJHBIX 3a1a4. Takum
0o0pa3oM, MaTeMaTH4eckoe 00pa3oBaHKE BHOCUT CBOM BKJIaJl B (POPMHUPOBAHUE OOIIEH KYIbTYPhI
YeoBeKa.

W3yueHne MaTeMaTHKH  CIOCOOCTBYET  OCTETHUYECKOMY  BOCIUTAHHMIO  YEIIOBEKa,
NOHUMAHHWIO KpacOThl W  H3AIIECTBA MaTeMaTHUECKUX  PACCYKICHHUH, BOCIPHUSITHIO
reOMETPHUUECKUX (OPM, YCBOCHHUIO UJIEH CHMMETPHH.



HEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA

[TpuoputerHpiMu nenssMu 00ydeHus: marematrke B 10—11 kmaccax Ha 6a30BOM ypOBHE
ABJISIOTCA:

e (hopMHUpOBaHHE LEHTPAJIBHBIX MaTEeMAaTHUYECKUX TMOHATUH  (YUCIO, BEJIUYUHA,
reoMerpuueckas ¢urypa, mnepeMeHHas, BEpOSTHOCTh, (YHKIMs), 00ecrneunBaroIInX
IPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJatOLIIXCS;

® [IOJBEJCHUE YYaIUMXCS Ha JOCTYIHOM JJII HMX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTeMaTHKHd M OKPY)KAIOLIer0o MHUpPa, TMOHUMAHWE MaTeMaTHKH KaK 4YacTh OOIIed KyJIbTYypbl
YeJI0BEYECTBA;

® Pa3BUTHE WHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH ydaIluXcCsl, IO3HABATEIbHON
AKTUBHOCTH, HCCJEI0BATEIbCKUX YMEHHUH, KPUTHUYHOCTH MBIIIJICHUS, UHTEpPEca K H3YYEHHIO
MaTE€MaTUKU;

e popmupoBaHnue  (YHKIMOHAIBHOW  MAaTEMaTHYECKOW  TIPaMOTHOCTH:  yMEHHS
pacrno3HaBaTb MaTEMaTUYECKHE ACIIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYalUsX U MPU U3Y4YEHUU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyITupOBaTh
UX Ha $3bIKE MAaTeMAaTUKH M CO3JaBaTb MaTeMaTHYECKUE MOJIEIH, HNPUMEHSITb OCBOECHHBIN
MaTeMaTu4eCKUi anmnapar JUTSL peuieHus MIPaKTUKO-OPUEHTUPOBAHHBIX 3azady,
UHTEPIPETUPOBATH U OLIEHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OcHoBHBIE JHHHHM cojepxaHus Kypca wmarematuku B 10—I1lkmaccax: «Yucna wu
BBIUUCIICHUS», «AJredpa» («Anredpandeckue BBIPAXKCHUS», «YpaBHEHHS U HEPAaBEHCTBAY),
«Hauana wmartemaruueckoro ananmza», «l'eomerpusi» («l'eomerpuueckue GUTYpBI U HUX
cBoiicTBay, «l3MepeHne reoMeTpuyecKux BEIUUYMH»), «BeposTHOCT M cTaTUCTHKaY. [laHHBIE
JMHUH Pa3BUBAIOTCS MapauIeNbHO, KaXK/1as B COOTBETCTBUU ¢ COOCTBEHHOH JIOTHKOM, OJJHAKO HE
HE3aBHCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTE€ M B3auMmozeucTBuu. Kpome 3Toro, ux
o0OBeAMHSIET JIOTMYECKash COCTABISIONIAs, TPAAUIMOHHO TMpPUCYIIas MaTeMaThKe U
IPOHM3BIBAIONIAS BCE MAaTEMAaTUUYECKHUE KypChl M cojiepkarenbhbie tuHuu. ChopMymupoBaHHOE
B DeniepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHEro 001ero oopa3oBaHus
TpeOOBaHUE «BJIAJICHHUE METOJAaMM JI0Ka3aTelbCTB, AJITOPUTMAMHU DELIECHUS 3a/ady; yMEHUE
(bopMyIHpOBaTh OINPEIEIIEHUS, aKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJUTH JI0Ka3aTebHbIE
paccyXJeHHsT B XOJie pELIeHUs 3ajad» OTHOCUTCS KO BCEM KypcaMm, a (OpMHUpOBaHME
JOTMYECKUX YMEHMH pacrpejessercs 1Mo BceM rojaM oO0y4deHHs Ha YpOBHE CpEJHEro oOIero
oOpazoBaHus.

MecTo yueOHOro npeaMera B y4eGHOM IIaHE

B cootBerctBHmM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM
cpeaHero oOIero oopa3oBaHMs MaTeMaTHKa SIBJIETCS 00s3aTeNbHBIM MPEIMETOM Ha JTaHHOM
ypoBHEe oOpa3zoBaHus. Hactosieit pabGodell mnporpamMmoil mpeaycMaTpUBAaeTCsl HU3y4eHUE
yuyeOHoro mnpenMera «MaremaTvka» B paMKax TpEX Y4eOHBIX KypcoB: «Anrebpa M Hauana
MaTeMaTUYECKOro aHain3a», «l'eoMmerpusi», «BeposSTHOCTh M CTaTUCTHKa». DOpMUpPOBAHHE
JIOTMYECKUX YMEHHUH OCYILECTBIIAETCS Ha MPOTSIKEHUH BCEX JIET 0OyueHUs B CTaplied LIKoJe,
a 3JIEMEHTHI JIOTUKH BKITIOYAIOTCS B CO/IEPIKaHUE BCEX HAa3BAHHBIX BBIIIE KypCOB.

VY4eOHbIl maH Ha u3ydeHue marematuku B 10—11knaccax oTBOAMT 5 yueOHBIX 4acoB B
HEJIEITI0 B TEUCHHE KXKI0T0 Toja 00ydeHus, Bcero 340 yueOHBIX JacoB.

TemaTuueckoe IUTAHUPOBAaHME YUYEOHBIX KYpCOB M PEKOMEHAYEMOEe pachpeseieHue
y4eOHOTO BPEMEHHU [UIS M3y4YeHHs OTACIBHBIX TeM, NMPEIUIOKEHHBIE B HACTOSIIEH Mporpamme,
HAJI0 pacCMaTpUBaTh KaK MIPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEIIO aBTOPCKON paboueit
POTPaMMBI M TIPEKIE BCETO YUUTEN0. ABTOp pabodeld MmporpamMmbl BIPaBe YBEIUYHUTH WA
YMEHBIINTh NPEJIOKEHHOE YUCIIO Y4EOHBIX 4acOB Ha TEMY, YTOOBI YIiyOMTbCS B TEMaTHKY,
3aWHTEPECOBABIIYI0 OOYYArOIIUXCS, WA HAIpPaBUTh YCHIIUS Ha IPEOIOJICHUE 3aTpPyIHCHUH.



JlomycTUMO TakKe JIOKAJIBHOE IEPEepacHpesesieHue U NEPECTAHOBKA JJIEMEHTOB COACPKAHUS
Kypca BHYTPHU JAHHOT'O Kjacca.

KonnuectBo mnpoBepodHbIX pPabOT (TEMAaTHYECKHMI M HUTOrOBBIH KOHTPOJIb KayecTBa
YCBOEHMsI Y4€OHOIro Marepuasia) U UX THUI (CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE PaOOThI, TECTHI)
OCTal0TCA Ha yCMOTPEHUE YUUTEIIS.

Taxoke yuuTenb BIpaBe yBEJIUUNUTh WIM YMEHBIINUTh YUCIIO Y4EOHBIX YAaCOB, OTBEJEHHBIX B
paboueii mporpamMme Ha 0000IIEHHE, OBTOPEHHE, CUCTEMATU3AIMI0 3HAHUH O00ydaroIuxcs.
EnvHCTBEHHBIM, HO NPUHLMIIMAIBLHO BaKHBIM KPUTEPUEM, SIBISETCS JNOCTH)KEHHUE PE3YJIbTaTOB
00y4eHHs1, yKa3aHHBIX B HACTOSIIEH ITPOrpaMMe.

ILnanupyemMbie pe3yJibTaThl 0CBOCHHS MPOTPAMMbI
OcBoenue ydeOHOrO mpeamera «MaremMaTukay IO/DKHO 00eCredYrBaTh AOCTHKEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METAlpPEIMETHBIX U
HpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIC PE3yJbTaThl OCBOCHHUS IPOTPaMMBI y4eOHOTro mpeaMera «MareMaTukay
XapaKTepU3YIOTCS:

I'paxxnanckoe BocnMTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIUU OO0ydYarIllerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEJCTABICHUEM O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUM, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIBHBIMH WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IMaTpuoTHYecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOMN TPakIaHCKON MACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOANIEMY POCCHUCKOH MAaTEeMAaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHIKCHUSIM
POCCHUHCKMX MaTeMaTUKOB M POCCHICKONW MAaTeMaTUYECKOM IIKOJIbI, K HCIOJB30BAHUIO ATHX
JTOCTYIKEHUH B IPYTMX HAayKaX, TEXHOJIOTHSIX, Cepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa, c(hopMHpPOBAaHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIIKEHUH HAYKH W JICATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIJa B MOCTPOCHHUE
YCTOHYUBOTO OYyIYIIETO.

cTeTHYECKOE BOCIUTAHHUE,

ACTETUYECKUM  OTHOIIEHHWEM K  MHpPY, BKJIIOYas  ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, PacCYXJICHUN;, BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHUeCKhe 3HAHUS B UWHTepecax
3I0poBOTO M Oe3omacHoro o0pa3a >KW3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe muTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (pumdeckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-030POBHTEIHHON
JESTENIbHOCTHIO.

TpyaoBoe BocnnuTaHue;

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam TTpoheCCHOHATTLHON JeATSILHOCTH, CBI3aHHBIM C MAaTeMaTHKON M €€ TPHUIIOKESHUSIMHU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HEHHBIC IIIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pEIIeHNN IPAKTHYECKUX 3a/1a4 MAaTEeMAaTHISCKOW HAITPABICHHOCTH.

JK0JI0ru4ecKoe BOCIIUTAHME:



Cc(OPMUPOBAHHOCTBIO HIKOJIOTMUYECKON KYIbTYphbl, MOHUMAHUEM BIHMSHHUS COIUAIBHO-
SKOHOMHYECKUX MPOIECCOB HA COCTOSHHE MPUPOIAHON W COIHUAIBHOW Cpeibl, OCO3HAHHEM
I00AFHOTO — XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEHTAlMed Ha  MPUMCHEHHE
MaTeMaTHYECKUX 3HAHWW UIS PEIICHUs 3a7ad B 00JaCTH OKPY)KAIOILICH Cpebl, TUNIAHUPOBAHUS
MOCTYIIKOB M OI[EHKU WX BO3MOXHBIX ITOCIICICTBUH ISl OKPY>KAIOIIEH CPEIbI.

LlenHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOIICCTBEHHOW MPAKTHKH, TOHUMAHHEM MAaTEeMaTUYeCKOW HAyKH Kak chepbl
YeIIOBEUYECKON JeSATEIbHOCTH, ITAllOB €€ Pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS [UBUIU3AIUY;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH W MAaTEeMaTUYECKOH KYJIbTYpPOH KaK CPEICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATH MPOSKTHYID H HCCIEAOBATEIBCKYIO JIEATEIBHOCTh
WH/IMBUIYAILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO mIpenMeTra «MaremaTtukay
XapaKTepU3YIOTCS  OBJAQJCHHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsmMUEHbIMU
oelicmeusimu.

1) Vuueepcanvuvie noznasamensusle oeticmeausi, obecneuusarom opmuposanue 6A306bix
KOCHUMUBHBIX NPOYEcco8 00y yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBble TOTMYECKHE IEUCTBHUS:

® BEIBJIATH M XapaKTEPU30BaTh CYMICCTBECHHBIC MPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH  OINPEACICHHUS IOHSATHUH;
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA Ui 000OIIeHUs u
CPaBHEHHSI, KpUTEPHUU TTPOBOJIMMOTO aHAIIN3A;

® BOCIpPUHUMATh, (OPMYIHUPOBATh U TMPEOOPA3OBBIBATH CYKICHHUS: yTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BEIIBJIITH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUUS B (haKTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSIX; TNpeiaraTb KpPUTEpUU JUIsl  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlefaTh BBIBOJABI C UCIHOJIB30BAHHWEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKTIOYeHNUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

& [POBOJUTH CAMOCTOSITEILHO JIOKA3aTeIhCTBA MATEMATHICCKUX YTBEPKIACHUU (IIPsIMBIC
U OT TPOTUBHOTO), BHICTpAWBATh apTyMEHTAIUIO, TPHUBOJUTH MPUMEPHl H KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

e BbpIOMpaTh CcHoco0 pemieHuss y4eOHOHM 3anauu (CpaBHHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BBIOMpATh HaWOONee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIbHO —BBIJICIICHHBIX
KPUTEPHEB).
bazoBrIe riccaenoBaTenbCcKue TeHCTBUS:

® UCIONB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUH  WHCTPYMEHT  TO3HAHWS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MpodIeMy, YCTaHABIMBATH HCKOMOE
U JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHCHHE;

® MIPOBOJNTHh CAMOCTOSITEIPHO CIUIAHUPOBAHHBINM JKCIEPUMEHT, HCCIEIOBaHUE TIO0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBHCHMOCTEH MEXIy 00BEKTaMH, SIBJICHUSIMH, TTPOIECCAMH;

® CaMOCTOSITENIbHO  (OpMyIHUpOBaTh  OOOOIIEHHS ¥  BBIBOABI IO  pe3yjibTaTaMm
MPOBEAEHHOTO  HAONIONCHUS, UCCICOBAHMS, OIICHHBATh JIOCTOBEPHOCTh  IOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 0000IICHMIA;

® [IPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIABUTATH MPEANOIOKCHUS
0 €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaGora ¢ undbopmaiuei:




® BBIABIIATH NE(UIUTH UH(OPMAIMU, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETAa HAa BONPOC U
JUISl PEILCHUS 3a1a4H;

e BEIOMpaTh HMH(POPMAIMIO M3 HMCTOYHUKOB pA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UpOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

e CTpyKTypHpoBaTh HMH(POPMALHUIO, TMPEACTaBIATE €€ B  pa3auuHbIX  (opmax,
WILTIOCTPUPOBATH IpaUuecKy;

® OLICHUBATh HaJA&KHOCTh MH(MOPMAIMM [0 CaMOCTOSATENIBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vhueepcanvhvle KOMMYHRUKAMUGHbIE Oelicmeus, 0becneuusaion coopmuposaHHocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oobuenue:

® BOCIIPMHHUMATh U (POPMYyIUPOBATh CYXJAEHUS B COOTBETCTBUU C YCIOBUSIMHM U LEISIMU
oO0IIeHus; SCHO, TOYHO, TPAMOTHO BBIP@)XXaThb CBOIO TOYKY 3PEHHS B YCTHBIX U IHUCBMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS IO XOAY pEUIeHMs 3aJadd, KOMMEHTHPOBATh IOJYyYEHHBIN
pe3yJIbTarT;

® B X07€ OOCYXKICHHUS 33JaBaTh BOIPOCHI IO CYIIECTBY 00CYXKIAaeMON TEMBI, MPOOIEMBI,
peraeMoil 3ajauu, BBICKA3bIBATh WJIEHM, HALIEJIEHHbIE HAa MOMCK PEIIEHMS; COMOCTaBJISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUaiora, oOHapy>KMBaTh Pa3jM4uUe U CXOJICTBO
NO3HIINI; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IPE/CTaBIIATh PE3YJbTaThl PEIICHUS 3a/ladyM, dKCIEPUMEHTA, MCCIECNAOBAaHUA, IIPOEKTA;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH.

CoTpyIHMYECTBO:

® [JOHUMAaTbh U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHAHOW M UHIUBUAYaJIbHON pabOThI MpH
pelieHMH Yy4eOHBIX 3a/ay; HPUHUMATh LEeJIb COBMECTHOH JesATeIbHOCTH, IUIAHMPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpeAcsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
npolecc ¥ pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJCH;

® y4acTBOBAaTh B TPYNMIOBBIX (popmax paboThl (00CYXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OIIEHMBaTh KAadyeCTBO CBOEro BKJaJa B OOMMH NPOJYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie  pecynsamuenvle  Oelicmeusi,  obecneuusarom — GopmuposaHue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

® COCTaBJIAATh IUIaH, aJTOPUTM pEIICHUs 3a/ayd, BBIOUPATH CIIOCOO pPELIEHUs ¢ y4ETOM
UMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTpOJIB:

e BJIAJCTh HaBbIKAMM I[I03HABATENbHON peduieKCcHH KaK OCO3HAHHsS COBEpIIAEMBIX
JeMCTBUN M MBICTUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB; BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

® [IPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPH PELIECHUM 337aud, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHUBAThb COOTBETCTBHE pe3ysbTaTa LEIM U YCJIOBUSAM, OOBSACHATH TNPHUUMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.




Hpe}IMeTHLIe pe3yJbTaThbl 0CBOCHUSA MPOIrPaMMbI

[IpenmMeTHBIE pe3ysbTaThl OCBOEHUS padOY€eil MporpaMmbl [0 MATEMATUKE ITPEACTABIIECHBI
[0 To/laM OOy4YEHHUs! B PAMKax OTIENbHBIX KYypCOB B COOTBETCTBYIOIIMX pa3Jiesiax HacTosIIeH
IIporpammsl.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA

MATEMATHYECKOI'O AHAJIU3A».

esn n3yvyenunsi yueOHOro Kypca

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Hamboiee
3HaYUMBIX B MPOTpamMMe CTapIlIel MIKOJbI, MMOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y U1 H3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C JIpyrom
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YallluXCsl Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydauiuecs: OBJlaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAyKH,
KoTopas GopMyJIUpYyeT CBOU JOCTUKEHUS B MaTeMaTH4YecKoi popme.

Kypc anre6Gpbl 1 Hauan MaTeMaTHYeCKOro aHadn3a 3aKJIaJbIBa€T OCHOBY JJIS YCIIELIHOTO
OBJIQJICHUS] 3aKOHaMHM (U3UKH, XUMUHU, OWOJIOTHUH, TOHUMAHHMS OCHOBHBIX TEHICHIUH
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOW XU3HU. B TOXKE
BpeMs OBJIajieHHE aOCTPaKTHBIMHM U JIOTMYECKHU CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBAaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKIACHMUS,
UCIIONIb30BaTh 0000IeHne W KOHKPETH3aIuio, abcTparupoBaHHE M aHAJIOTHIO, (OpMHUpPYET
KpeaTUBHOE U KPUTUYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYECKOro
aHaju3a B CTapLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIEHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOTO ~ TOCTPOEHUS MaTeMAaTUYECKUX MOJENed  pealbHbIX CHUTyalUMd U
WHTEpPIpPETALMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHl B NpUpOJIe, HAyKE U B HMCKYCCTBE, C BbLIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc oOnanaer 3HauuTEIbHBIM BOCIMTATEIbHBIM MOTEHIMANIOM, KOTOPBIM peanu3yercs
Kak yepe3 yueOHbIIl MaTepual, cnocoOCTBYOIUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crneuupuky yudeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAOKUTEIbHOM KOHLIEHTpAlMM BHUMAHHMSI M  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe meroauku oOydeHHs ainredpe M HayajiaM MaTeMaTUYECKOTO aHajin3a JIeKHUT
NI TeTbHOCTHBIN MPUHIIUATI 00yYEHUSI.

B cTpykrype kypca «Anrebpa um Hadajga MaTeMaTHYECKOTO aHalIM3a» MOXKHO BBIIEIHTH
CIIEIyIOIINE COJEpKAaTeIbHO-METOAUYECKHe JUHUM: «Yucina v BblUUCICHUS», «DYHKIUH U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHdeckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE cO/EpKATEIbHO-METOAWYECKUE JIMHUM W3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT OOyueHHUs B cTapuiei MIKoJe, €CTeCTBEHHO JAOMONHAA APYr Apyra U MOCTENEHHO
HaCBILIAsICh HOBBIMU TEMaMU U pa3zziesiaMu. MOKHO C yBEpEHHOCThIO CKa3aTh, YTO JaHHBINA KypC
SBIISIETCS. HWHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSIET B ce0de CoJepKaHUE HECKOIbKHX
MaTeMaTUYeCKUX JUCIUIUIMH: anredpa, TPUTOHOMETpPHUS, MaTeMaTHYECKUN aHaiu3, Teopus
MHOXkecTB U Jp. Ilo Mepe Toro kak ydamuecs OBJaJeBalOT BCE Oosee IMHUPOKUM
MaTeMaTUYeCKUM ammnapaToM, Y HHUX IOCJIEN0BaTeNbHO (OPMUPYETCS M COBEPIIEHCTBYETCS
YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENIb peajlbHOM CHUTyallud, NPUMEHSATh 3HAHUS,
MOJIyueHHblE B Kypce «AnreOpa M Havala MaTeMaTHUYeCKOTO aHalu3a», Uil pelleHus



CaMOCTOSITENILHO C(HOPMYIIMPOBAHHOW MaTeMaTHYEeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
MOJTYyYEHHBIN pe3yJbTart.

ConepxxarenpHO-MeTONMYECKass  JuHUA  «YUucina W BBIYMCICHUS»  3aBEpILACT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpoe ObUIO HadyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTEIILHOTO YHKCJA, YMEHHUE pAllMOHAIBHO BBIIOJHATh JCHCTBUSA C HUMH, JIeJaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YHCIOBBIX BBIPAXKECHUI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAM3YETCs HA MPOTSHKEHUH Bcero oOydeHUs B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOLIMX 3a/a4. Y4Yalluecs OBJIAJACBAIOT PAa3JIMYHBIMA METOJAMH PELICHUS LEJbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, JOTapU(PMUUECKIX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB M UX cUCTEeM. [loaydeHHbIe YMEHUS UCIIONBb3YIOTCS MIPU MCCIIEIOBAHUU
GyHKIMI ¢ TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX W HAMMCHBINUX 3HaYeHWH (GyHKIWU. [laHHas comepikarenbHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPANMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEpKAlIMX cTerneHu W jorapudmbl. brnarogaps u3yueHuio anreOpanyueckoro
MaTtepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBILIUICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM JACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PELICHHs TPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISITHO IEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToANYeCKass TUHUSA «DYHKIUH U TpadUKM» TECHO MEPEIIeTaeTCs C
JPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3aaéT TOCIEI0BATEIHHOCTD
U3ydeHus Marepuana. lV3ydueHue CTENEHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYCCKUX (PYHKIHNA, WX CBOWCTB M TpaHUKOB, UCHOIb30BaHUE (DYHKIMNA st
pelieHus 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PEallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMH, WCCIIEIOBATh TIOJyUYEeHHbIE (YHKIUHU, CTPOUTh WX TrpaduKH.
Marepuan »Toi coaep)KaTeIbHON JIMHUM HAlENeH Ha pa3BUTHE YMEHUHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
aHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHMI0O H  KOHKPETH3allUH,
MCIIO0JIb30BAaHUIO aHAJIOT .

ConepxkarenbHast muHus «Haganma maTeMaTHYeCKOTO aHajau3a» MO3BOJISET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK M MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJaroluMcs, Y
KOTOPBIX TOSIBIIETCS BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku (PYHKIIUMA, OTIPENEsTh UX
HauOOoJbIlIMe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Tel, HaXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJENIed peallbHbIX CHUTyalluid, HaXOXIACHUS
HaWJIy4dIIero PEIIeHUs] B TPHUKIATHBIX, B TOM YHCJIE COIMATHHO-DKOHOMHYECKHX, 3a/ladax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalnu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaTbHO-TOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW pacliO3HABaTh
MPOSIBIICHUS] 3aKOHOB MaTeMAaTHKU B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONIUXCSl pe3yJabTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKU KaK HAyKd, W HX
aBTOpax.

ConeprkarenbHO-MeToAMuecKass TUHUS «MHOXKeCTBa W JIOTHKa» B OCHOBHOM ITOCBSIIIIEHA
3JIeMEHTaM TEOPUHU MHOKECTB. TeOpeTUKO-MHOXKECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BEChH



KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE paslenbl MAaTeMATHKM W €€ TPWIOKECHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLHUILIMHBL B enuHoe Lenoe. [Ioaromy BaXkHO AaTh BO3MOKHOCTH IIKOJBHUKY ITOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anredpa u Hayama MaTeMaTHYECKOrO aHaIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, KOTOpBIE NMPHU3BaHBI CHOPMHUPOBATH HABBIKM MOCTPOCHHS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEI0BAaHU 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl u
MaTE€MaTU4YeCKOro aHajlu3a M MHTEpPIpEeTaluu IIOIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJICTEHBl B KaXXIbl M3 DPA3ACIOB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepuan Kypca HIMPOKO
UCIIONIB3YETCS JUIS pELIeHUs PUKIAAHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a1ad
yyaliuecss — pa3BUBAlOT  HAONIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONB30BaTh AaHAJIOTHIO, 0000IIAaTh M KOHKPETH3HPOBATh IPOOIEMY.
JlesrenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELIEHUs NPUKIAIHBIX 3ajjad OpraHu3yercs B
npolecce U3y4eHus BCEX TEM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHaIu3ay.

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe

Cornacno yuyeOHomy turany B 10—11 kmaccax m3ydaercsi yueOHBIH Kypc «Anrebpa u
Hayaja MaTeMaTUYeCKOr0 aHaJIN3a», KOTOPBIN BKIIOYAET B ce0sl CIeyIOIMe OCHOBHBIE Pa3/ieibl
conepxanus: «Uucna v BBIYMCICHUS», «YPABHEHHUS W HEPABEHCTBa», «DYHKINU U TpapuKu»,
«Havana matemaTtndeckoro aHaiausza» 1 « MHOXXECTBA U JIOTUKa».

B VYuyeOHOM 1utaHe Ha M3ydeHHe Kypca anreOpsl M Hadal MaTeMaTHYeCKOTO aHaIu3a
OTBOJIUTCSL HE MeHee 2 yueOHbIX 4acoB B Henenmo B 10 kiacce u He MeHee 3 ydeOHBIX 4acoB B
Hezaeno B 11 kimacce, Bcero 3a iBa roga o0y4denus — He MeHee 170 yueOHBIX JacosB.

Coaepxxanue o0yueHust
Cooepircanue ooyuenun ¢ 10 knacce
Yuciia ¥ BbIYHMCICHUSA

Panyonanehele uncia. OOBIKHOBEHHbBIE U JIECSATHYHBIE IPOOU, NMPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLEHTOB MJs pELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3INYHbIX OTPACIEH 3HAHUW U PEANbHOW KU3HMU.

JeiicTBuTenpHble uucia. PanuoHanmbHBlE M UppalMOHaNbHBIE uuCia. ApUpMeTHYecKHe
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenb ¢ uensiM mokazateneMm. CranmaptHas (opma 3amucu JSHCTBUTEIBHOTO YHCTA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JEHCTBUTENbHBIX 4YHCEN I  pEelIeHUs
MPAKTUYECKHX 3aJa4 U MPECTABICHUS JAHHbIX.

Apudmerndeckuil KOpeHb HaTypaJbHOM creneHu. JIeWCTBUS ¢ apupMETUYECKUMU KOPHIMHU
HaTypaJIbHOM CTEICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIE€HC
YHCIIOBOT'O apryMeHTa.

YpaBHeHus! M HEpABEHCTBA

ToxaecTBa 1 TOXKAECTBEHHbIE PeoOpa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIIBL.

VYpaBHeHHe, KopeHb ypaBHEHHsA. HepaBeHCTBO, pelleHMe HepaBeHCTBA. MeTon
HMHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenune TpuroHoMeTpUUECKUX ypaBHEHUM.

[IpuMmeHeHre ypaBHEHHI U HEpaBEHCTB K PEUICHHI0 MAaTeMaTHYECKHX 3a7ad M 3ajad u3
pa3INYHbBIX 00JIacTe HAYKU U peabHON )KU3HH.



DOyHKUUH U rpaduKu

OyHKu, crocoosl 3ananus Gynakiuu. ['paduk pyakiun. Bzaumuo oOpaTHbie GyHKITHN.

Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTkn
3HAKOIOCTOSHCTBA. UETHDBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHass pyHKIMS C HAaTypaJbHBIM M IIENIBIM TOKaszareneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduK KOpHS N-0i CTETIICHHU.

TpuroHomerpudeckas OKPY)KHOCTb, OIpENEICHUE TPUTOHOMETPHUECKUX  (DyHKIIHIA
YHCIIOBOTO apryMeHTa.

Havaja maTeMaTH4eCKOro aHaJIHM3a

[TocnenoBarenbHOCTH,  CIIOCOOBI  3a/JaHUSl  IMOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEBHOCTH.

Apudmernueckass H  TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW IPOrpecCUi.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrosb30BaHUE MPOrpeccUu Ul PELICHMS PEaIbHBIX 3aaad
IIPUKIJIAHOTO XapaKkTepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, onepauuu Haja MHoxecTBamu. [[uarpammbl Diinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anIapara JUisi OIMCaHUs pPeajbHbIX IPOLECCOB M SIBICHUMW, NpU
pELICHUHU 3aj]a4 U3 APYIUX Y4eOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

Cooepircanue ooyuenusn ¢ 11 knacce
Yuciia 1 BBIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

Crenens ¢ palMOHaIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX JIOTapU(MBI.

[TpeoOpa3zoBanne BbIpaXEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JUMHEHHBIX ypaBHEHHUH. PelleHne mpuKIafHBIX 3a/ad C MOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUN, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEeMaTHYECKUX 3a1ay U
3a/1a4 U3 pa3IMyHbIX 00J1aCTeN HayKu U peanbHON )KU3HHU.

DOyHKUUH U rpadpuku

Oyukuus. Ilepuonnmyeckue  ¢yHkiuu. IIpomMexxyTku  MOHOTOHHOCTH  (YHKIIUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (YHKIHMA I WCCIEJOBAHUS MPOIIECCOB M 3aBHCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Hauyana maTremMaTH4ecKoro aHajaimsa

HenpepoiBable pyHKIMU. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpon3BosiHbIE 37MeMeHTApHBIX (QYHKUIUH. DOpMynbl HaXO0XKIESHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.



[TpuMeHeHne TPOU3BOAHOMN K MCCIEIOBAHUIO (PYHKIIUI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl QYHKIIUU HAa OTPE3KE.

[IpuMeHeHrne NPOU3BOAHON [UIsl HAXOXKJIEHUS HaWIy4llIero PpEUIeHHs B INPUKIAIHBIX
3ajjauax, AJs OIpeeseHUsl CKOpPOCTH Ipoliecca, 3aJaHHOTo pOpMyJIOi niu rpaduKoM.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMerpuyeckuii M (uznyeckuidl cMmbIci. BplumciieHue uHTErpanga 1o
dbopmyne Hetorona—JleliOHuIA.

ILnanupyemMble pe3yJibTAThl 0CBOCHHS MPOTrPaMMbl
OcBoenne yueOHOro kypca «Asnredpa M Hayajla MaTeMaTHYECKOro aHajlu3a» Ha YpOBHE
cpeaHero oOmero o0pa3oBaHHMS OOECIEYMBAET JIOCTHIKCHHE CIEAYIOIIUX IPEIMETHBIX
00pa30BaTENIbHBIX PE3yJIbTaTOB!
10 KJIACC
Yucia ¥ BLIYMCICHHUA

e OmnepupoBaTh MOHATUSMH: PAIOHAIFHOE M JICHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS M
JeCATUYHASL APOOB, IPOLICHTHI.

e BrmonHATe apudmeTHyeckue ONepalud C PALUOHAIBHBIMH U JIEHCTBUTEIbHBIMU
YHCIIAMH.

e BrmonHATe npuOIMKEHHBIE BBIYMCICHMS, HCIONb3Yys NpaBUiIa OKPYIJEHMs, AeaTb
HOPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

e OmnepupoBaTh MOHATUSAMH: CTETNICHb C LEJNBIM MTOKa3aTeJeM; CTaHAapTHas GopMa 3arucH
JeMCTBUTENILHOTO YWCIIAa, KOPEHb HATypaJIbHOW CTENEHH; HCIIOJIB30BaTh MOIXOISIIYIO
dopMy 3amucu JACHCTBUTENbHBIX 4YHMCEN Ul pELIeHHs NPAaKTUYECKUX 3aJad U
NpeCTaBICHUS JaHHBIX.

e OnepupoBaTb HOHATHSAMU: CHHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO YIJIA;
UCIIOJIb30BaTh 3allMCh IPOU3BOJBHOTO yIJIa 4Yepe3 OOpaTHble TPUTOHOMETPUYECKHE
(GYHKIHH.

YpaBHeHUs] M HEPABEHCTBA

e OmnepupoBaTh NOHATHSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JI0€, pallHOHAILHOE,
UppaIroHaIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHUE,

e BrmonHate  npeoOpa3oBaHHs ~ TPUTOHOMETPUYECKMX  BBIDOKEHHMM W pemaTh
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

¢ BrmonHATh peoOpa3oBaHus LENbIX, PAIIMOHATBHBIX U HPPAMOHAIBHBIX BBIPAKCHUN H
pemaTh OCHOBHBIC THITBI IIENBIX, PAMOHAIBHBIX W HMPPAMOHAIBHBIX YpPaBHEHUH W
HEpPaBEHCTB.

e [IpumMeHsTH ypaBHEHUS M HEPABEHCTBA JUISI PEIICHUS] MATEMaTHYECKUX 3a/1a4 U 33724 U3
pa3INYHbIX 00J1acTe HAyKU U peabHON )KU3HH.

e MogenupoBaTh pealbHBIE CHTYallUd Ha S3bIKE aireOphl, COCTABISATH BBIPAKEHUS,
yYpaBHEHHsI, HEPABEHCTBA IO YCIOBHIO 3aJ[add, WCCIEI0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U ITpaPUKH

e OnepupoBaTh NOHATHAMHU: (PYHKIIHS, CIIOCOOBI 3a1aHUs QYHKIIMHU, 00JIACTh ONpPEeICHHS
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO 0OpaTHbIE (DYHKIIHH.

e OnepupoBaTh TMOHATHAMHU: YETHOCTh W HEUETHOCTh (DYHKIMHM, HYIW (QYHKIINH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

e lcnonb3oBarhk rpaguky GyHKIHMHA U1 peLIeHns ypaBHEHUH.

e Crpouth M UuTaTh rpauKu TUHEHHOW (YHKIMH, KBAAPATUYHON (DYHKIMH, CTETIEHHOU
(YHKIINU C LENbIM MTOKa3aTeIeM.



e lcnonp3oBarh rpaduku GYHKIUN TSI UCCIIETOBAHUS MPOLIECCOB U 3aBUCUMOCTEH TpH
pelleHnr 3aJad U3 APYruxX Yy4eOHBIX MPEIMETOB U peajlbHOW >KU3HH; BBIPAXKATh
dopMynaMu 3aBUCIMOCTH MEXy BEITUYHMHAMHU.

Hauyana maTremMaTH4ueckoro aHajaimsa

e OmnepupoBaTh MOHATUSMH: IOCIEI0BATEIBHOCTD, apu(METHUECKasi U TeoMeTpUdecKas
IIPOTPECCUM.

e OmnepupoBaTh MOHATUAMU: OECKOHEYHO YOBbIBaIOLIasi TeOMETpUYecKas IPOTrpeccus,
CyMMa OECKOHEUHO YOBbIBAIOIIEH T€OMETPUYECKON MPOTrPECCUU.

e 3aznaBarb [10CIIEOBATEILHOCTH Pa3IMUHBIMU CIIOCOOAMHU.

e licnosp30BaTh CBOMCTBA IIOCJIEAOBATEIBHOCTEN W IIPOTPECCUM ULl PEIICHUS peabHBIX
3a/1a4 IIPUKIIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

e OnepupoBaTh NOHITUIMU: MHOXKECTBO, ONIEPALIUN HAJ MHOKECTBAMHU.

e licnosb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Uil OIMCaHUs  pealbHBIX
MIPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4 U3 JIPYTHX Y4EOHBIX MPEAMETOB.

e OnepupoBaTh NOHATUSIMHU: ONPEJECIECHNE, TEOPEMA, CIIECTBUE, 10KA3aTEIbCTBO.

11 KJIIACC
Yucia ¥ BbIYUCICHUSA

e OmnepupoBaTh MOHATUSAMHU: HATypaJbHOE, IE€JI0€ YHCIO; HCIOJIb30BATh IPU3HAKU
JEITMMOCTH LEJBIX YUCEN, PA3JIOKEHUE YNCIA HAa MPOCThIE MHOXXWUTENIH I PELIEHUs
3azay.

e OnepupoBaTh NOHITUEM: CTEIEHb C PAllMOHATIBHBIM [IOKA3aTEIIEM.

e OnepupoBaTh NOHATUAMU: Jorapudm yucia, 1eCATUUHbIE U HATypaJlbHbIE JIOrapU(MBI.

YpaBHeHHUs! M HEpaBEHCTBA

e [lpumeHsTe CBOIiCTBa cCTemeHU [UIsi MpeoOpa3oBaHUS BBIPAKECHHM;, ONEPHUPOBATH
MOHATUSAMU: IIOKa3aTeIbHOE YPaBHEHHWE M HEPABEHCTBO; pEIIATb OCHOBHBIE THIIbI
II0OKa3aTEJIbHBIX YPABHEHHUI U HEPABEHCTB.

e BrimonHATe NpeoOpa3oBaHMs BBIPAKEHUN, COAEPKAIIMX JOrapudMbl; ONEepUPOBATH
MNOHATUSAMH: JIOTapU(MUUECKOE YpAaBHEHHE W HEPABEHCTBO;, pEIIaTh OCHOBHBIC THUIIBI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

e HaxoauTe pemenus npocTeHnuX TPUrOHOMETPUYECKUX HEPABEHCTB.

e OnepupoBaTh MOHATHIMH: CUCTEMA JINHEHHBIX YpaBHEHUN U €€ pelIeHre; UCII0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHM JUUIS PEIICHUS] IPAKTUYECKUX 3a1a4.

e HaxoauTs penieHus MPOCTEUIINX CUCTEM M COBOKYITHOCTEH palMOHAIBHBIX YPaBHEHUI
Y HEPaBEHCTB.

e MopenupoBarh pealibHble CHUTyallUM Ha S3bIK€ anredpbl, COCTABIATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI IO YCJIOBHIO 3a/1a4d, UCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIU C UCIOIB30BAHUEM allliapaTa ajareopsl.

DyHKIUHN U TpaPUKH

e OmnepupoBaTb MNOHATUSAMH: IEpUOANYECKas (QYHKLUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMU, TOYKM OKCcTpeMyMma (yHKIMM, HauOoibpllee W HauMEHbIlee 3HAuYEHUs
(GYHKIIMM Ha MPOMEXKYTKE; MCIOJB30BaTh MX JUIS MCCIEAOBAaHUA (YHKIUH, 3aJaHHOU
rpaduKoMm.

e OmnepupoBaTh  MOHATHUSAMH: TpauKu  MOKa3aTelIbHOW,  Jorapu@Muueckod U
TPUTOHOMETPUUYECKUX (YHKIUH; H300pakaTh HX Ha KOOPAMHATHON IUIOCKOCTH U
UCIIOJIB30BATh Ul PELIECHUs] YPAaBHEHUN U HEPABEHCTB.

e U300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JUHEHHBIX YypaBHEHUH U
UCIIOJIB30BAaTh UX IS PEILIECHUS CUCTEMBI TUHEHHBIX YPABHEHUN.

e lcnonp3oBate Tpaduku (QYHKIUN I MCCICTOBAHUS TPOIIECCOB M 3aBUCUMOCTEN W3
JIPYTUX y4EOHBIX TUCIUIUINH.

Hayana maTreMaTH4eCKOro aHaJIM3a



e OmnepupoBarb MOHATHUSIMHU:

HEIpepbIBHAS

GbyHKIHS;

Npou3BOAHAS  (DYHKIUH;

WCIIOJIH30BaTh TEOMETPHUYCCKUN W (U3MYECKHH CMBICT TPOWU3BOJAHOW IJIsi pEIICHUS

3aaad.

° HaXOI[I/ITB ITPONU3BOAHBIE J3JICMEHTAPHBIX (byHKHHﬁ, BBIYUCIIATE ITPOU3BOAHBIC CYMMEI,

MIPOU3BEICHHUS, YACTHOTO (PYHKIIMA.

e lcnonp3oBaTh MNPOU3BOAHYIO JUISI HCCIENOBaHHUA (YHKIIMM HAa MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(hUKOB.

e llcnonb3oBaTh NPOU3BOJHYIO Ui HAXOXKICHUS HAWIIYUIIETO PEIIECHUS B NPUKIAJHBIX, B
TOM YKCJIE€ COL[UAIIbHO-DKOHOMUYECKHX, 3a1a4ax.

e OnepupoBaTh MOHATHAMM: IEpBOOOpa3Has W MHTErpai; MOHUMAaThb I'€OMETPUUYECKUN U

(du3nUecKuii CMBICT HHTETpaa.

e Haxonute nepBooOpa3Hbie dJIeMEHTAPHBIX (DYHKIUIN; BBIYUCIATH UHTETPAJ 1O Gopmyie

Herorona—Jleliouuna.

e Pemath MMPUKJIAAHBIC 3aaa4i, B TOM YHCJIC COUUAJIbHO-3KOHOMUYCCKOTO U (bH?;I’I‘ICCKOFO
XapakTepa, CpeaCTBaM MaTEMaTUYCCKOI'O aHaIM3a.

TemaTu4eckoe IJIAHUPOBAHHE

10 KJIACC

HaumeHoBaHUeE pa3iesioB U TEM
NMPOrpamMMbl

KoaunuecTBO
4acoB
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6
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[Toka3sarenpHble YpaBHEHHsI U HEPABEHCTBA
Monyns 2. Jlorapudmuueckas GyHKIHS. 12 https://lesson.academy-
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HEpaBEHCTBA

Moayns 4. [IpousBoanas. [Ipumenenune 24 https://lesson.academy-

IPOM3BOTHOM content.myschool.edu.ru/02.2/11

Moaynb 5. MaTerpan u ero npuMeHeHus 9 https://lesson.academy-
content.myschool.edu.ru/02.2/11

Moy 6. CHCcTEMBbI ypaBHEHU I 12 https://lesson.academy-
content.myschool.edu.ru/02.2/11

Moayne 7. HaTypanbHble | IeNIbIe Yrcia 5 https://lesson.academy-
content.myschool.edu.ru/02.2/11

Monyins 8. IToBropenue, 060011eHNE, https://lesson.academy-

N 18

CHCTEMaTH3allMs 3HAHUI content.myschool.edu.ru/02.2/11

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOT'PAMME

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSA»
HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca IeOMETpUU Ha YpPOBHE CpefHero oOmiero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
00y4eHHs T€OMETPUM B HAIPABJIECHUU JIMYHOCTHOIO Pa3BUTHUs OOydaroumuxcs, GopMHUpOBaHUS
(GYHKLIMOHAIBHON MaTeMaTU4YecKOH TI'PaMOTHOCTH, W3YYEHUsS JAPYIHX Y4eOHBIX IUCLMIUIMH.
Pa3Butne y ywamuxcs NpaBUIBHBIX TNPEACTABICHUNH O CYIIHOCTH U MPOUCXOXKACHUU
reoMEeTpUYECcKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U HJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKON HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MUpA, MECTE TEOMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOrO MOJEIMPOBaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (HOPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl a[alTallik B COBPEMEHHOM OOIIECTBE.

I'eomeTpust siBIsieTCS OAHUM M3 0a30BBIX TMPEAMETOB HA YPOBHE CPETHETO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (opMupyeMoe NMpH HU3yUYE€HUH OOYUYalOIIMMUCS MOHATHHHBIX
OCHOB T'€OMETPUM M TOCTPOCHUM IIETOYKH JIOTMUYECKUX YTBEP)KIECHUNH B XOJle pEeLIeHUs
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIAa, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHeHTHpOBAaTbCS B IPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4venoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs  J€HCTBUTENIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyeCTB, IMOATOMY aKTyalbHa
3aa4a (pOPMHUPOBAHUS y 00YYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBHUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llenp ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha ©6a30BOM YpOBHE
0o0ydyeHusi — o001mE00pa3oBaTeIbHOE U OOMICKYJbTYPHOE pa3BUTHE OOYYAIONMIMXCS Yepe3
o0ecrieyeHHEe  BO3MOXKHOCTH ~ TNPHOOpPETeHHS M HCIOJIB30BAaHHUS  CHCTEMAaTHYEeCKHX
F€OMETPUUECKUX 3HAHUN M JeHCTBUH, crenu(UYHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO
OPOJOJDKEHUs  00pa3oBaHUs IO  CIEHUAIBHOCTSAM, HE CBS3aHHBIM C  NPUKIAJIHBIM
HCIIOJIb30BaHUEM T€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE MpeJHa3HaueHa s OOY4YaIOLIMXCS




CpenHEl WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHH Ha ypPOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0IIre MaTeMaTHYecKue yMEHHUsS, CBS3aHHBIC CO CIEIU(DHUKON reOMETpUH M HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM oO1iecTBe. Kpome 3T0ro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oonee rIyOOKO, €CIM B JAIBHEHUIIIEM BOSHHKHET HEOOXOIMMOCTh B TCOMETPUUYECKUX 3HAHMSIX B
npohecCuoHaNBHOM NeSTeNbHOCTH.

Jloctrxenue eH OCBOCHUS MIPOrPaMMBI obecrnieunBaeTcs penieHueM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMU 3ajauaMu oOcBoeHUs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsitOTCS:

e (QopmMupOBaHUE IMPEJICTaBICHHS O TEOMETPUU KaK 4YacTU MHPOBOM KyJIbTYypbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMmMupoBaHUE TMPEJICTaBICHHUS O MHOTOTpAaHHMKAaX M TejJaxX BpalleHUs Kak o
BOXHEHIIINX MATEeMaTHYECKUX MOJEISAX, MO3BOJISIONINX OMUCHIBATH U U3Yy4aTh Pa3HBIC SBICHUS
OKPY’KaroIlero MUpa;

e (QopmMupoBaHHWE YMEHHUs pPACllO3HABAaTh Ha YEPTEk,aX, MOJEISIX U B PEATHbHOM MUPE
MHOTOTPaHHUKH U Tejla BpalleHHUS,

® OBJQJCHHEC METOJaMH pCeHICHHS 3aJad Ha IOCTPOCHHSI Ha U300paKCHHSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHWE YMCHHS OIEPUPOBATH OCHOBHBIMH TOHSTHSMH O MHOTOTPAaHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJITOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 3a/a4; (JOPMHPOBAHHWE YMEHUS
MIPOBOAMTH HECIOXKHBIE JOKa3aTelbHbIE PACCYXACHHUS B XOJI€ PEUICHHS CTEPEOMETPHUYECKHUX
3a/1a4 ¥ 33J1a4 ¢ MPAKTHICCKUM COJICP)KAHUEM;

® pa3BUTHE MHTEJUIEKTYAIbHBIX UM  TBOPYECKUX  CIOCOOHOCTEH  oOywarommxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHHUH, KPUTUIHOCTH MBIILICHUS;

e (QopmupoBaHue (YHKIIMOHATBHOW T'PAMOTHOCTH, PEJICBAHTHOW TI'E€OMETPHUH: YMEHUE
pacmo3HaBaTh TPOSBICHHUS T'€OMETPHUYCCKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYallUAX U MPH HU3yYEHUH APYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh WX Ha S3BIKE I€OMETPUH M CO3/1aBaTh
TEOMETPUUECKUE MOJIeTH, MPUMEHSATh OCBOSHHBIM T€OMETPUYECKUN ammapar A pelieHus
MPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIIPETHPOBATH U OIICHUBATH MTOJIYICHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUU
B HaYaje ero MW3y4YeHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO IIO3HAHUS, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET MPOTEKAHWE HWHTYUTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Ipenmourenne OTHAETCS HATISTHO-KOHCTPYKTHBHOMY METOJNY OOYYEHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
NESTCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX IMPEJACTABICHUN Yy ydYaluxcs B Kypce
CTEpEeOMETPUU MPOBOTUTCS 3a CUET pEIleHHUs 3a7a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/1ad Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOIUTCS C
OTIOPOY Ha HATTSAHOCTH, a ONIEPUPOBAHUE 00PA30M — B YCIOBHUSAX OTBJICUEHHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MECHEHHS €r0 UCXOIHOTO COJICPIKAHNS.

OcHoBHBIE coxaepxaTenbHble JHUHMM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble B TIIOCKOCTH B MPOCTPaHCTBe», «Tena BpameHus», «BekTopsl 1
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE TOTHUYECKIX YMEHUN pactpeeseTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHss Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Conepxanrie 00Opa30BaHMs, COOTBETCTBYIOINIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii MporpaMMBbI, pacpeeIEHHBIM 110 TOAaM 00Y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBI  OBJIQJICHHE TI'EOMETPUYCCKHMMH  TIOHATHSIMH ¥  HaBBIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATEIbHO M IMOCTYHATEeNbHO, C COONOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUA 00YyJarOInuXCs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MecTto yueOHOro npeagMera B y4eOHOM IJIaHe
B VYuebHOM m1aHe Ha M3y4YeHHE N€OMETPUU OTBOIUTCS HE MeHee 2 y4eOHBIX 4acoB B
Henemo B 10 kimacce u 1 yueOGHoro vaca B Hezento B 11 kimacce, Bcero 3a JBa roja oOy4eHus: He
MeHee 102 yueOHBIX 4acoB.

Copaepxanue o0yueHust

Cooepotcanue odyuenusn ¢ 10 knacce

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTb, IPOCTPaHCTBO. [lonsTre
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacnoyioskeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIJICIIbHBIE U
CKpelmuBawIuecss npambslie. llapannenbHOCTh MNpPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B TMPOCTPAHCTBE; MAPAICTBHOCTh TPEX NPIMBIX; MNapaICIIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; Yrojl MEXIy HIpsIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX TIockocTei. [Ipocreiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTU: TETPadp,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEYCHUH.

[lepneHquKyIsIpHOCTh HPSAMOM M IUIOCKOCTU: MEPHEHAUKYJSIPHBIE TpPsIMbIE B
MPOCTPAHCTBE, TMPSIMBbIE TMapajUIebHbIE M TEPHEHIUKYISIPHBIE K IUJIOCKOCTH, MPHU3HAK
NEePHEHAUKYIISIPHOCTH TIPSAMOM M IJIOCKOCTH, TEOpeMa O MNpAMOW MNEepHeHIUKYISIPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojl MEXAY NMPsIMOW U IUIOCKOCTHIO; ABYIPAaHHBIN yrod,
JUMHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT TMpPSIMOH [0 IUIOCKOCTH, MPOCKIHs (UTYpbl Ha IUIOCKOCTD.
[lepneHAUKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

MHoOrorpaHHUKH

[lonsiTie MHOTOTpaHHWKA, OCHOBHBIE JJEMEHTHI MHOTOTPAHHHMKA, BBIMYKJIbIE |
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroiapHas npu3ma; rpaHu
Y OCHOBAHUS TIPU3MBI; MIPsIMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsMOYTOIbHBIN Mapasuienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TMOBEPXHOCTh IMHPAMU/IBI;
npaBUjibHAasl W YyCEUEHHas MNUpaMuJa. OJIEMEHThl MNpuU3Mbl W nOupamuibl. I[IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TOHSITHE MPABUILHOTO MHOTOTPAHHHWKA;, MpaBWIbHAS MPU3Ma U TMpaBUJIbHAsS
NUpaMK/Ia; MpaBUJIbHAS TPEYTroibHAsl MUPaMKIa U IPABHIBHBIN TeTpasrap; kyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadAp. CeueHus MNpuU3MbI U
MUpaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOM, IIIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napamuienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Brruucnenue aneMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [nomans 60xoBoit
MOBEPXHOCTH W TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON MHUpaMUAbI, TeopeMa O IUlom@aau yceu€HHoi mnupamunabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIAISIMU TOBEPXHOCTEH,
00BEMaMHU TO00HBIX TEJL.



Cooepotcanue odyuenus ¢ 11 knacce

Tena Bpamenus

[unmuaapudeckass MOBEPXHOCTb, 00pa3yrolue IMINHAPHYECKOW ITOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yrollne KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoOHyc: ocHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOM M TIOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHtp, paaudyc, IuameTp; IUIOMIAAb MOBEpXHOCTH cdepbl. Bianmuoe
pacroniokeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N306paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka numuHapa u KoHyca.

KomOuHanmu Ten BpamieHUsi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIMCAHHBIM OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpalllEHUS.

[Tonstne 006 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Tel. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIASIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennst nunuHApa (mapauieIbHO U NEPHEHIUKYISIPHO OCH), CEYCHHS KOHyca
(mapaJienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILUHY), CEUEHUS 11apa.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mmockocth u B mpocTpaHcTBe. (ClokeHHWE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznoxkeHue BekTopa MO TPEM HEKOMILIAHAPHBIM BEKTOpaM.
[TpaBwiio napamuienenunena. Pemenue 3anayd, cBs3aHHBIX ¢ IPUMEHEHUEM MpPaBUJl JEHCTBUI ¢
BekTopamu. [IpsMoyronpHasi cucTeMa KOOpJAMHAT B MpocTpaHcTBe. KoopauwHaTel BeKTOpa.
[Ipocreiimue 3amayn B KOOpJAMHATaX. YToyu MexAy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. BbIuncieHne yrioB Mexay MNPSMBIMH U TUIOCKOCTSAMHU. KoopanHaTHO-BEKTOPHBIN
METO/]] IIPY PELLIEHUU T€OMETPUUECKHX 3a]1a4.

IIpenmeTHbIe pe3yabTaThl 0CBOCHHUSI POTPAMMBI

[IpenMeTHbIe pe3yabTaThl U3yUEHUSI TEOMETPUU HA 0A30BOM ypOBHE OPHUEHTHUPOBAHBI Ha
JOCTHIKCHUC YPOBHA MaTeMaTHYECKOU rpaMOTHOCTH, HeO6XO}II/IMOFO IJid YCHICHIHOTO pCHICHUA
3a/1a4y B peaIbHOM )KM3HU U CO3J[aHKE YCIOBUHN ISl UX OOIIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenue ydebHoro kypca «['eomerpus» Ha 0a30BOM YPOBHE CpPEIHETO OOIIETO
o0pa3oBaHus JOHKHO 00ECHEYMBATh JTOCTIKEHUE CIEAYIOIMIUX MPEeIMETHBIX 00pa3oBaTeNbHBIX
pe3yIbTATOB:

10 KJIACC
OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, IIIOCKOCTb.
HpI/IMeHSITB AKCHUOMBI CTCPCOMETPUUN U CIICACTBUA M3 HUX IPU PCHICHUUN I'COMETPHUICCKUX
3a1ad.
e OmnepupoBaTh MOHATHUSMHU: MMAPAIENBHOCTh U NEPIEHIUKYISIPHOCTh TMPAMBIX U
IJIOCKOCTEM.
KnaccuguimpoBaTs B3aMMHOE pacrioIoKeHUE MPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.
OnepupoBaTh MOHATHSMH: JBYTPAHHBIA yroi, TpaHU JBYTPAaHHOTO Yria, pedpo
JIBYTPAHHOTO YTJIa; JIMHEWHBIM yrojl NBYTPAHHOTO yIiia; TpagycHas Mepa JIBYTPaHHOTO
yria.
e OmnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBIMYKJIBI W HEBBITYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MPABUIIHLHBIA MHOTOTPAHHHK.
e Pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (THpaMuja; MpU3Ma, MPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo).



KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBAaHUS Uil  KJIACCHU(HUKAIMU
(BBIMTYKJIbIE M HEBBIMYKJIblE MHOTOTPAHHUKH; MPaBUIbHbIE MHOTOTPAHHUKH; TMPSMbIE U
HAKJIOHHBIE PU3MBI, ITAPAJUICIICTIATICbI).

e OmnepupoBaTh NOHATUAMU: CEKYIas IIOCKOCTh, CEYEHUE MHOTOIPaHHUKOB.

e OOBSACHATH NPUHIUIIBI TOCTPOCHUS CEYCHUI, UCTIOIB3YS METOJ CIIE/IOB.

e CTpOUTHh CEYEHHS] MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

e Pemrate 3a7aun Ha HAXOXKJCHHE T€OMETPHUECKUX BEIMUYMH 110 00pasliaM MK allTOpUTMaM,
OpUMEHSST  W3BECTHBIE  AHATUTHYECKHE  METOAbl NpU  PEIIeHHMH  CTaHAapTHBIX
MaTeMaTUYECKUX 3a/la4y Ha BBHIYHUCIICHHE PACCTOSIHUM MEXy ABYMS TOYKAMU, OT TOUKH J10
IPSAMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIMBAIOIIMMUCS MPSMBIMU.

e PemaTh 3a71aun Ha HAXO0XK/IEHUE T€OMETPUUYECKUX BEIIMYUH MO 00pa3laM WM aJropuTMaM,
INPUMEHSISI  W3BECTHBIE  AHAJIMTUYECKHE METOAbl IMpPU  PEHIeHHH CTaHJAPTHBIX
MaTeMaTHUECKUX 3a/ad Ha BBIYHCICHHUE YIJIOB MEXAY CKPEUIMBAIOIIUMHUCS IPSIMBIMH,
MEXy MPSMOI U MJIOCKOCTBIO, MEX/Y IJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB.

e Brruauciare 00bEMBI M TUIOMAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, TTHPAMHIIA) C
NpUMEHEeHHEeM (QOpMYJ; BBIYHCIATH COOTHOIIECHUS MEXIY IUIOMAASIMH MOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

e OmnepupoBaTh MOHATUSMHU: CHUMMETPHS B MPOCTPAHCTBE;, IEHTP, OCh M IJIOCKOCTh
CUMMETPUU; HEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

¢ l3BnekaTh, MpeoOpa3oBhIBATE M MHTEPIPETHPOBATH MH(OPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

o [IpumensaTs reomeTpuueckue (akTbl IS PEIICHHUS CTEPEOMETPUUYECKUX — 3ajad,
MPEIONIaralolIuX HECKOJIbKO IIaroB pPEIIeHUs, €CIM YCJIOBUS NPUMEHEHHUS 3aJaHbl B
SBHOM (popme.

e [IpumeHsATh MpoCTEWIINe MPOTPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a]1a4.

e [IpuBoaNTH, TpPHUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOAEC M IKU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUHU B MICKYCCTBE.

e [IpuMeHsATh MONyYEHHbIE 3HAHUS Ha IMpPAaKTUKE: aHAJU3UPOBaTh peajbHblEe CUTYyallUd U
NPUMEHATh W3yYCHHBIE TIOHATHS B TIPOIECCe TIOWCKAa pEIIeHUS MaTeMaTHYeCKH
chopMyITHPOBaHHON MPOOIEMBI, MOJIETUPOBATh PeAJIbHBIE CUTYAllUU Ha SA3bIKE T€OMETPHH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJENN C MCIOJIb30BAHUEM TI'e€OMETPUYECKUX TMOHATHH MU
TEOpeM, ammapara ajareOphl; peniarb MPaKTHYEeCKHEe 3a/1a4H, CBS3aHHBIE C HAXOXKICHUEM
reOMETPHUYECKUX BETHUYUH.

11 KJIACC

e OnepupoBatb MOHATHAMMU: LHWIMHAPUYEcKas IIOBEPXHOCTH, oOpazytomiue
UIMHAPUYECKOW TMOBEPXHOCTH; NWIMHJD; KOHUYECKass MOBEPXHOCTh, OOpa3yromune
KOHMUYECKOW OBEPXHOCTH, KOHYC; cpepruueckasi HOBEPXHOCTb.

e Pacno3naBate Tena BpameHus (HWIUHIP, KOHYC, cdepa u map).

e OOBSICHATDH CIIOCOOBI OTyYEHUS TEJl BpallleHUsl.

e KiaccuduimpoBaTs B3aMHOE pacmoiokeHue chepsl U MIOCKOCTH.

e OnepupoBaTh MOHATUSMH: IIAPOBONH CETMEHT, OCHOBAHWE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME APOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; MAPOBOM CEKTOP.

e BpuncnsaTh 00bEMBI M TUIOIIAN MOBEPXHOCTEH TN BpaleHHs, T€OMETPUUYECKHX TEl C
npUMEHEeHHEM (OpMYIL.

e OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIMCAHHBIM B c(epy W OINMCAHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAs B MHOTOTPAHHUK WK TEJIO BPALICHHUS.

e BBIUHNCIATH COOTHONICHUS MEXKIY IUIOIIAISIMH TIOBEPXHOCTEH M 00BEMaMM TOZOOHBIX

Tel.



e l300paxars u3yyaemble (UTYpPHI OT PYKM M C NPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

¢ BrInonHATh (BBIHOCHBIC) TNIOCKHE YEPTEIKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

e lI3Bekarh, HHTEPIPETUPOBATh U MPe0OPa30BbIBATh HH(POPMALUIO O IMPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeicTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

e OnepupoBarh IOHATHUEM BEKTOP B IIPOCTPAHCTBE.

o BEIMOIHATH I[CﬁCTBPISI CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

e [IpuMeHsTh IPAaBUIIO NapaJlIeenuIea.

e OnepupoBaTh MOHATUSAMM: JI€KapPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI MEX1Y BEKTOPaMHU, CKAJISIPHOE
IIPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC BEKTOPBI.

e HaxoauTth CyMMy BEKTOPOB U IIPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJI MEKIY BEKTOpaMH,
CKaJIsIpHOE MPOMU3BEECHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

e 3a1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

e [Ipumensars reomerpuyeckue (akThl JUIsI  PEUIEHHUs CTEPEOMETPHUECKUX — 3ajad,
IPENoiaralolliuX HECKOJBKO INAaroB pPELIeHMs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B
SABHOM (opMe.

e PemaTh npocTeiiye reoMeTpu4YecKre 3a/1aur Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

e Pematn 3aJadu Ha J0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUH W HaxXO0XJACHUC
TCOMETPHUICCKUX BCIIMYUH I10 06pa3uaM WKW aJirOpuT™MaM, NpUMCHAA U3BCCTHBIC MCTObI
IPU PELICHUU CTaHAAPTHBIX MaTeMaTHUECKUX 3aau.

e [IpuMeHATH IpOCTEHIINE NPOTPAMMHBIE CPEACTBA MU DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

e [[puBoauTE NIpUMEPB] MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE M IKHU3HW,
pacrno3HaBaTh POSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

e [[pyuMeHATH MOTy4YEHHBIE 3HAHMS HA NPAKTUKE: aHAJIW3UPOBATh PEAIBHBIE CUTYAllUHU U
IPUMEHATh W3YYEHHBIE IIOHATHS B IPOLECCE IIOMCKA PELIEHUS MaTeMaTH4eCKH
chopMyTUpPOBAaHHOM MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIE CUTYAIIH Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM TIE€OMETPUYECKUX IOHATHI U
TEOpeM, arrmnapara anaredpbl; pemarh MPakTHUYECKUE 3aJaul, CBS3aHHBIE C HaXO0XKJIEHUEM
TEOMETPUUYECKUX BEJIMYUH.

TemaTuueckoe IJIAHUPOBAHHE

10 KJIACC
HaumeHnoBaHue pa3aesioB U TeM KosanuecrBo 0P
MPOrpaMMbl 4acoB

Monynb 1. BBeneHue B cTepeoMeTpuio 10 https://lesson.academy-
content.myschool.edu.ru/02.3/10

Monyns 2. [IpsiMbie 1 TUIOCKOCTH B https://lesson.academy-

npoctpancTse. [lapanienbHOCTh MPSMBIX U 12 content.myschool.edu.ru/02.3/10

IIJIOCKOCTEMN

Monynb 3. [lepreHaAuKyIIPHOCTD MPSAMBIX U 12 https://lesson.academy-

TJIOCKOCTEM content.myschool.edu.ru/02.3/10

Monynb 4. YTl MeXIY MPSIMBIMA U 10 https://lesson.academy-

IUIOCKOCTSMU content.myschool.edu.ru/02.3/10

Monaynb 5. MHOTOTpaHHUKH 10 https://lesson.academy-
content.myschool.edu.ru/02.3/10




Moaynb 6. O6bEMBI MHOTOIPAaHHHKOB 8 https://lesson.academy-
content.myschool.edu.ru/02.3/10

Moayns 7. [ToBTopenue: cedeHus, 5 https://lesson.academy-

pacCTOSIHUS U YTJIbI content.myschool.edu.ru/02.3/10

OBILIEE KOJIMYECTBO YACOB I10 68

ITPO'PAMME

11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM KosanuectBo 0P
IMporpaMmbl qacoB

Moaynab 1. Tena BpamieHust 12 https://lesson.academy-
content.myschool.edu.ru/02.3/11

Moayib 2. O0bEMBI Tel 5 https://lesson.academy-
content.myschool.edu.ru/02.3/11

Moyib 3. BeKTOpbI 1 KOOPAMHATHI B 10 https://lesson.academy-

IPOCTPAHCTBE content.myschool.edu.ru/02.3/11

Mogayis 4. [loBropenue, 00001IeHEe 1 https://lesson.academy-

. 7

CHCTEMATU3ALMS 3HAHUN content.myschool.edu.ru/02.3/11

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA»

ITosicHuTENbLHAA 3aNIHCKA

VYuebHblit Kypc «BeposTHOCTh U CTaTUCTHKa» GA30BOTO YPOBHS SABJISIETCS MPOIOJIKEHUEM
U DPa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoisibl. Kypc
npeHa3HayeH A GOpMHUPOBAHUS Y OOyYarOIUXCSl CTATUCTUYECKOM KYJIbTYpbl U MOHMMAaHUS
pOJIM TEOPUM BEPOSITHOCTEH KaKk MaTeMaTHUYeCKOr0 WHCTPYMEHTAa JJsl M3YyYEHUs CilydalHbIX
coObITHH, BenMuuMH W mpoueccoB. llpm wu3ydeHunm Kypca oOoramarpTcs HpeAcTaBICHUs
yyalmxcs 0 MeToJax MCCIIEIOBAHNUS U3MEHYMBOIO MUpPA, Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMs KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAyYHOI'O MUPOBO33PEHHUS.

CopnepxaHue Kypca HallpaBICHO Ha 3aKPEIUICHUE 3HAHWM, IOJYYEHHBIX NPU H3YyYEHHUH
Kypca OCHOBHOW INKOJbl M Ha pa3BUTUE IIPEACTABICHUM O CIy4alHBIX BEJIMYHMHAX U
B3aMMOCBA35X MEXKIYy HHMH Ha BaXXHBIX IPUMEpax, CIOKETbl KOTOPBIX IOYEPIHYTHI W3
OKpyXaromiero Mupa. B pesynbrare y oOydaromuxcsi JOJIKHO cOPMUPOBATHCS MPECTABICHNE
0 HauOojee yHMOTPeOUTENBHBIX M OOLIMX MaTEeMaTHYECKUX MOJIENAX, HCIOJIb3YeMbIX s
ONMCAHUS aHTPONOMETPUYECKUX U JAeMOrpauyecKuX BETUYHH, MOTPEIIHOCTEW B Pa3IUYHOIO
pola  M3MEpeHMsX, JUIMTENBHOCTH  O€30TKa3HOM  pabOThl  TEXHUYECKHX  YCTPOMCTB,
XapaKTepUCTHK MACCOBBIX SBJIEHUH U MPOLIECCOB B OOIIECTBE.

B cooTBercTBUM ¢ yKa3aHHBIMU LIEJSIMH B CTPYKType ydueOHOro kypca «BeposaTrHocTs u
CTaTHCTHKa» CpeAHeW MIKoJbl Ha 0a30BOM YpOBHE BBIJEIEHBI CIEAYIOUIME OCHOBHBIE
conepxarenbHble TUHUM: «CiydaifHble COOBITHSI M BEpOATHOCTH», «CiyuyailHble BETUYMHBI U
3aKOH OOJIBIINX YHCE.

BaxHyio dYacTe Kypca 3aHMMaeT M3Yy4Y€HHE TEOMETPUYECKOro MU OWHOMHAIBHOTO
pacrpefieleHUii M 3HAKOMCTBO C WX HENPEpPhIBHBIMU AaHAJOTaMHd — TI0KAa3aTEeNbHBIM U
HOPMAaJIbHBIM PACIIPENETICHUSAMM.




Conepxxanne nuHuM «CiydaiiHple COOBITUS M BEPOSTHOCTH» CIYXHT OCHOBOW JUIA
dopMUpOBaHUS TIPEINCTABICHUH O pPACHPEACTICHUH BEPOSTHOCTEH MEXAYy 3HAYCHUSIMHU
CIIydaiiHBIX BEJIMYMH, a TAK)KE 3Ta JIMHUS HEoO0XoauMa Kak 0a3a JJis M3ydeHUs 3aKoHa OOJIBIINX
qucell — (YHAaMEHTAIBHOTO 3aKOHA, JEHCTBYIONIETO B NMPHUPOAE W OOIIECTBE M HMEIOIIETO
MaTeMaTtudeckyro  ¢opmanmsamuio. Cam  3akoH  OONBIIMX  YHCENT  HpEAjaracrcss B
03HAaKOMHUTENFHOI (hopMe ¢ MUHHMAaIbHBIM HCIIOJIb30BAaHHEM MaTeMaTHYECKOTO (hopMai3ma.

Tembl, CBSI3aHHBIC ¢ HETIPEPHIBHBIMH CIIyYallHBIMU BEJTMUYMHAMM, AKIICHTUPYIOT BHUMaHHUE
IIKOJIFHUKOB HAa ONWCAHWU W W3YYEHUHM CIIyYaiHBIX SBICHUH C MOMOIIBIO HEMPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAHHUE YIEISIETCS MOKA3aTeIbHOMY U HOPMAJILHOMY pacIipeleIeHusIM,
Opyd OTOM MPEAINOJNIAraeTCs O3HAKOMUTEIBbHOE H3Y4eHHEe Marepuana 0e3 J10Ka3aTeslbCTB
IpUMEHSIEMBIX (haKTOB.

MecTo y4eOHOTr0 npeaMeTa B y4eOHOM IIaHe
B YuebHom 1utane Ha u3ydenue Kypca «BeposTHOCTh U CTaTHCTUKa» Ha 0a30BOM ypOBHE
OTBOAMTCS | y4eOHBIN 4yac B HENENIO B TEUEHHE Ka)JO0ro roja oO0ydeHus, Bcero 68 yueOHBIX
YacoB.

Coaepxxanue o0yueHust
Cooepircanue ooyuenua ¢ 10 knacce

[IpencraBnenne naHHBIX C MOMOMIBIO Tabmw U quarpamm. CpenHee apudmerndeckoe,
MenuaHa, HauOosblllee M HaMMEHbIIee 3HAYeHMs, pa3Max, [JUCIepCHs M CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB.

CayyaiiHble 3KCIIEpPUMEHTHI (OIBITHI) U CllydaiiHble COOBITUS. DJIeMEHTapHbIC COOBITUS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHH.
CnyyaiiHble OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOoCcTH cOOBITHI
B OIbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Omnepauuu HaJ| COOBITUAMMU: IepecedeHre, 00beTMHEHNE, TPOTUBONOIOKHBIE COOBITHSL.
Huarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEM.

VYcinoBHas ~ BEpOATHOCTb.  YMHOXKEHME  BeposTHocTed.  JlepeBo  ciydaliHOro
sKcriepuMenTa. @opmyra mojHoM BeposaTHOCTU. He3aBucuMbie COOBITHS.

KomOunatopHoe mnpaBuino ymHoxeHus. IlepecranoBku u  daxrtopuan. Ywucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa.

bunapHblif ciay4yalHBl ONBIT (MCHBITAHHME), ycmex W Heydada. HesaBucuMmble
ucnelTanus. Cepusi HE3aBHCHMBIX HCIHBITaHUN 10 mepBoro ycrexa. Cepusi HE3aBUCHMBIX
ucnelTanui bepryim.

Cnyuaiinas BenuumHa. Pacmpenenenue BeposiTHocTel. [[uarpamma pacripeseseHus.
[Tpumepsl pactipesienieHui, B TOM YHCie, TEOMETPHUECKOe U OMHOMHUAIBHOE.

Cooeporcanue odyuenusn ¢ 11xknacce

UucnoBble XapaKTEPUCTUKU CIy4YailHBIX BEIMUMH: MaTEMaTHUYECKOE 0’KUJAHUE, TUCTIEPCHS U
CTaH/apTHOE OTKJIOHEHUuE. [IprMeprl NpUMEHEHNST MAaTEMaTUYECKOTO OKUIAHNSI, B TOM YHCIIE B
3a7layaX M3 TIOBCEHEBHOM JKM3HU. MareMaTudeckoe OXuJaHHe OMHapHOM ciay4yaiiHON
BEJIMYMHBI. MareMaTH4ecKoe OXKHJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MareMaTtudeckoe
OKHJaHUE U JUCTEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHuH.

3akoH OONBLIMX YMCENT U €ro posib B Hayke, MpHpoje M obmiecTBe. BbIOOpOUHBIH MeETOA
HICCIIENOBAHUMN.

[Ipumepsl HENpEepBIBHBIX CIIy4alHBIX BeIW4WH. [IOHATHE O IJIIOTHOCTM pacHpenereHus.
3amauM, MNpPUBOAAIIME K HOPMalbHOMY pacnpeneneHuto. [loHsTme o0 HopMalbHOM
pacnpeneieHun.



IJIAHUPYEMBIE IIPEJMETHBIE PE3YJbTATHI OCBOEHUS PABOUEN
ITPOI'PAMMBI KYPCA (ITO T'OJAM OBYYEHUA)

IIpenmertHble pe3ynbTaThl OCBOEHMsI Kypca «BeposdrHocTs M cratuctuka» B 10—11
KJIacCax OPHMEHTHPOBAHBl HAa  JIOCTMKCHUE YPOBHS  MAaTE€MaTU4YeCKOW TIPaMOTHOCTH,
HE00X0AMMOro JUIsl YCHEIIHOro pelleHHs 3afad U IpobjeM B peajbHOH KM3HM M CO3JaHue
YCIIOBHH JJISl MX OOIIEKYJIBTYPHOTO PAa3BUTHSI.

OcBoenne yueOHOro kypca «BepoATHOCTh U CTaTHCTHKa» Ha 0a30BOM YPOBHE CPEIHEro
ob1ero oo6pa3oBaHHs 00ECIEUMBACT JOCTIKEHHE CIEAYIOIUX MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

10 KIIACC

e YuTarh U CTPOUTH TAOIULIBI U JUATPAMMBI.

e OnepupoBaTh NOHATHAMHU: cperHee apupMeTHUECKoe, MeanaHa, HauOoJblee, HauMEHbIIee
3Ha4YCHUE, pa3Max MacCUBA YHUCIOBBIX JaHHBIX.

e OnepupoBaTb MOHATUAMH: CIy4ailHbI SKCIEPUMEHT (ONBIT) U Cily4dailHOe CcOObITHE,
3JIEMEHTapHOe COOBbITHE (3JIEMEHTAPHBIN UCXO0/) CIYy4alHOTO OIBbITA; HAXOAUTh BEPOSITHOCTU
B ONbITaX C PABHOBO3MOXXHBIMHU CIIyYallHBIMM COOBITHSIMH, HaxOOuThb M CpPaBHUBATh
BEPOSITHOCTH COOBITUM B U3YYEHHBIX CIyYalHBIX SKCIIEPUMEHTAX.

e Haxomutes u QopmymupoBaTh COOBITHSA: TEpecedueHrue W OOBEIWHEHHE MAHHBIX COOBITHIA,
coObITHE, IPOTUBOINOJIOKHOE AAHHOMY COOBITHIO; IOJb30BaThCS AMarpaMMaMu Oijiepa U
(bopMyIoil croXkeHHs BEpOATHOCTEH MU PEeLIeHNUH 3a1a4.

e OnepupoBaTh TMOHATUSAMU: YCIOBHAasi BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS; HaXOAWUTh
BEPOSITHOCTH € ITIOMOIIBIO IIPaBUjIa YMHOXKEHUS, C IOMOLIBIO JIEPEBA CIIyYalHOTO OIIBITA.

e [IpumMeHATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS IPU PELICHUH 3a]1a4.

e OnepupoBaTh MOHATUSMU: UCIBITAHUE, HE3ABUCUMBIC UCIIBITAHUS, CEPUS UCIBITAaHUM, yCIeX
U HeyJaya; HaXOJUTb BEPOSTHOCTH COOBITHI B CEpUM HE3aBUCUMBIX MCIIBITAHUM 10 MEPBOTroO
ycrexa; HaXOAUTh BEPOSITHOCTH COOBITUH B cepuu UcnbITaHU bepryiu.

e OnepupoBaTh MOHATUSAMU: CllydaliHas BEJIMYMHA, PACIPEICIICHUE BEPOSTHOCTEN, AMarpaMmMa
pacnpeneieHus.

11 KITIACC

e (CpaBHUBaThb BEpPOSTHOCTH 3HAUEHUH CIy4alHONW BEJNMYMHBI [0 PACHPEICIICHUI0 WIN C
ITOMOILBIO AUArpaMM.

e OmnepupoBaTh TIOHATHEM MAaTEMaTU4YECKOTO OXHJAAHUSA; MPUBOAUTH NPHUMEPBI, Kak
IIPUMEHSETCS MaTEMATUYECKOE OKUJAHUE CIy4ailHOW BEJIMYMHBI HAXOAUTh MAaTEMaTHUECKOE
O’KHJaHUE 110 JAHHOMY PACIIPENCICHUIO.

e JIMeTh npeacTaBIE€HUE O 3aKOHE OOJIBIINX YHCEIL.

e lMeTh npeacTaBiacHUE O HOPMAJIbHOM PaCIpENCIICHUH.

TemaTnuyeckoe NIaHMPOBaAHUE

10 KJIACC
HanmeHoBaHMe pa3jae/ioB U TeM KosmuectBo 0P
MPOrpPaMMbl 4acoB
Monysns 1. [IpeacraBineHre JaHHBIX U https://lesson.academy-
4
onucareabHasi CTATUCTHKA content.myschool.edu.ru/02.4/10
Moaynb 2. Ciy4aifHbIe OTBITHI M CITy4aiHbIE https://lesson.academy-
COOBITHSI, OTIBITHI C PABHOBO3MO>KHBIMU 3 content.myschool.edu.ru/02.4/10
SJIEMEHTAPHBIMH HCXOAaMU
Monayns 3. Onepanuu HaJ COOBITHUSMU, 3 https://lesson.academy-




CJI0’)KEHUE BEPOATHOCTEHN

content.myschool.edu.ru/02.4/10

Mopyns 4. YcnoBHasi BEpOSITHOCTb, 1€PEBO

https://lesson.academy-

CIIy4aiiHOTO OIbITa, GOpPMYyIIa IOTHOR 6 content.myschool.edu.ru/02.4/10
BEPOSITHOCTH U HE3aBUCHMOCTD COOBITHIA
Moayib 5. DiieMeHTbI KOMOMHATOPHUKH 4 https://lesson.academy-
content.myschool.edu.ru/02.4/10
Moaynb 6. Cepunt mociie10BaTeIbHbIX 3 https://lesson.academy-
UCTIBITAHUI content.myschool.edu.ru/02.4/10
Moaynb 7. CiiyyaitHble BETHUUHBI U 5 https://lesson.academy-
pacripeeieHus content.myschool.edu.ru/02.4/10
Moayib 8. O600IIEHHE U CHCTEMAaTH3aIUs 5 https://lesson.academy-
3HaHUI content.myschool.edu.ru/02.4/10
OBILIEE KOJIMYECTBO YACOB I1O 34
I[TPOI'PAMME
11 KJIACC
HanmeHoBaHMe pa3jeioB U TeM KoimmuecTBo 0P
MPOrpamMmbl 4acoB
Mogayis 1. [ToBropenue, 0000IeHEe 1 https://lesson.academy-
. 4
CHCTEMATU3ALMS 3HAHUN content.myschool.edu.ru/02.4/11
Moayib 2. MaTeMaTudeckoe O)KuIaHHe https://lesson.academy-
N 4
CITy4aiiHOW BETUYUHBI content.myschool.edu.ru/02.4/11
Monayis 3. Jlucniepcust ¥ CTaHIApTHOES 4 https://lesson.academy-
OTKJIOHEHUE CIYYaliHOW BEITMYMHBI content.myschool.edu.ru/02.4/11
Monynb 4. 3aKOH OOJIBIIMX YHCEIT 3 https://lesson.academy-
content.myschool.edu.ru/02.4/11
Monyis 5. HenpepoiBHBIE ClTy4aiiHbIe 9 https://lesson.academy-
BEJIMYHMHBI (PaCIIpeICIICHUS) content.myschool.edu.ru/02.4/11
Monynbe 6. HopmanbsHoe pacnipeneneHust 9 https://lesson.academy-
content.myschool.edu.ru/02.4/11
Monynb 7. [ToBropenue, 0000IeHNE U https://lesson.academy-
N 15
CHCTeMaTH3allus 3HAHUH content.myschool.edu.ru/02.4/11
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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