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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 MaTemMaTUKE Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPEABIABISIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHWIO, W TPAAMIMN POCCHHCKOTO
oOpa3oBanus. Peanuzamusi mporpamMmbl M0 MaTeMaTHKE OOecreurBacT OBJIAJCHUE
KJIIOUEBBIMA ~ KOMIIETCHIIMSIMU, COCTABJISIIOIIMMU  OCHOBY  JUIsl  CaMOPa3BUTHS
U HENpPEephIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JHUYHOCTHOTO H
MO3HABATENILHOTO PA3BUTUS JIMYHOCTU OOYYAIOIIUXCS, B COOTBETCTBUM ¢ OCHOBHOM
Oo6pazoBarenbHoit  [Iporpammoii  cpeanero  oOmiero  oOpa3zoBanuss ~ MOY
«depoumenckas COIll», cocraBnenHoir Ha ocHoBe DOII COO, yTBepKIEHHON
[Ipukazom Munnpocsemenus ot 18.05.2023 Ne 371.

B nporpamMme nmo mMareMaTHKe YUYTEHBI WJIeU U ToyoxeHus: KoHuenuuu pa3BUTHS
MaTemaTtudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBHY ¢ Ha3BaHHEM
KOHIICTIMK, MaTEeMaTHUYeCKOe OO0pa3oBaHHUE [IOJDKHO, B YACTHOCTH, MPEAOCTaBISATH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTUKEHUSI YPOBHS MaTeMaTHUE€CKUX 3HAHUH,
HEO0OXOAMMOro ISl JaJIbHEWIIEH yCHEeIHON XU3HU B 001ecTBe. IMEHHO Ha pelieHue
ATOM 3aJlayy HalleJIeHa MporpaMmMa Mo MaTeMaTuke 6a30BOro ypOBHHI.

B snoxy uudpoBoit TpaHchopmaiuu Bcex cdep 4YEIOBEUECKON AEsITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEeKOM 0e3  0a30Boi
MaTeMaTUYECKOU MOArOTOBKHU. Y KE B IIKOJIE MATEMATHKA CIIYyKUT OIIOPHBIM MTPEIMETOM
JUIST  U3YYEHUS CMEXHBIX JUCHUIUIMH, a B JKU3HM TOCJIE IIKOJbl peaibHOU
HEO0OXOJMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30oBaHUE, YTO TPeOyeT MOJTHOICHHON
0a30Bol 00111€00pa30BaTEILHOM MOATOTOBKH, B TOM YKCJIE U MaTEMAaTHYECKOU. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHH pPacTéT YHUCJIO CIEIHAIbHOCTEH, CBSI3aHHBIX
C HEMOCPEICTBEHHBIM NMPUMEHEHUEM MaTeMaTUKU: U B cepe SIKOHOMHKHU, U B OM3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYMaHUTapHbBIX cepax. Takum oOpazom, Kpyr
OoOy4Jarommxcs, M7 KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.



[IpakTudeckass TOJE3HOCTh MAaTeMAaTUKU OOYCJIOBIEHA TEM, 4YTO €€ MPeaMETOM
ABISIIOTCS (DyHIAMEHTaIbHBIE CTPYKTYPHI HAIIET0 MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE OTHOLICHUS OT MPOCTEHIINX, YCBAaMBAE€MbIX B HEMOCPEICTBEHHOM
OTBbITe, JI0 JOCTaTOYHO CJIOXHBIX, HEOOXOAMMBIX [UIsl Pa3BUTHS HAYYHBIX H
TEXHOJIOTUUECKUX uJeH. be3 KOHKpPETHBIX MaTEeMaTHYECKUX 3HAHUW 3aTpyAHEHO
MMOHUMAHUE MPUHIMIOB YCTPOWCTBA M MCIOJb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIPUATHE W  HMHTEpPIpEeTanus pa3HOOOpa3HOM  COIMANIbHOM, 3KOHOMHYECKOM,
noJMTUYeckon  uHpopmanuu, ManodPpdeKTUBHA  MOBCEIHEBHAs  MpaKTHYECKas
JesATeNbHOCTh. Kax10My 4elIOBEKY B CBOEH JKHU3HH MPUXOJIUTCS BBIIOJIHATH JOCTATOYHO
CJIOHBIE pacU€Thl U COCTABIIATh HECIIOKHBIEC alITOPUTMBbI, HAXOJAUTh HYKHbIE (hOPMYJIIbIU
MPUMEHATh WX, BJIAJETh NPAKTUYECKUMH MPUEMAMU T'€OMETPUUYECKUX H3MEPEHHN U
MOCTPOEHUM, YnTaTh HHGOPMAILIMIO, MPEJCTABICHHYIO B BUAY TaOJMIl, JUarpaMMu
rpauKoOB, )KUTh B YCIOBUSIX HEONPEAEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIA XapaKTep
CITy4alHBIX COOBITHM.

OOHOBPEMEHHO € pacuIupeHreM chep TPUMEHEHUS MAaTEMATUKH B COBPEMEHHOM
oOmecTBe Bc€ 0OoJjiee Ba)XXHbIM CTAHOBUTCS MATEMAaTHYECKU CTHJIb MBIIUICHUS,
IPOSIBILSIIOLIMICSA B ONpPENEIEHHBIX YMCTBEHHBIX HaBblKax. B mponecce wn3yuyeHus
MaTE€MaTUKH B apceHajd MPUEMOB M METOJIOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLIMS U JeAyKLHUs, 0000IIeHNEe U KOHKPETU3AIHs, aHaIu3 U
CUHTE3, KJIaccu(UKalus U cucreMarus3anusi, adcrparupoBanue U aHanorus. OOBEKThI
MaTeMaTUYECKUX YMO3aKJIIOYEHUW, MpaBUja HX KOHCTPYUPOBAHUSA PACKPBIBAIOT
MEXaHU3M  JIOTHYECKUX  IOCTPOEHUW,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUs
dopMynupoBaTh, 0OOOCHOBBIBATh M JOKa3bIBaTh CYXKJICHHUS, TEM CAMbIM pa3BUBAIOT
JIOTUYECKOE MBIIIUICHHE. MaTemMaThKe MPUHAJICKUT Beayilas pojib B (OpMHUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHThl MBIIUIEHHS] W BOCHUTAHUM YMEHHU JE€MCTBOBATh
10 33JaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE.
B nmnpouecce pemieHuss 3agad — OCHOBHOM Y4eOHOM JAESATEIBHOCTH Ha  ypoOKax
MaTeMaTUKHU — PA3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHASI CTOPOHBI MBIIUICHUS.

OOydeHue maTeMaTtvke JaET BO3MOXKHOCTh Pa3BUBATh Y OOYYAIOIIUXCA TOYHYIO,
palMoOHAIBHYI0O U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamboJiee MOIXOJISIINE
A3BIKOBBIE, CHUMBOJIMYECKHUE, TpapUUYECKUe CpEACTBA AJIA BBIPAKEHUS CYXKICHUUA U
HarJISAHOTO UX MPE/ICTABICHUS.

HeoOxoaumbiM KOMIIOHEHTOM 0O0IIeld KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCS 00111€e 3HAKOMCTBO C METOJJaMHU TIO3HAHUS ACUCTBUTENBHOCTH, TPEICTABICHUE
O IpeIMETe U METOJAE MATeMaTHK{, €ro OTJIMYUS OT METOJOB ECTECTBEHHBIX U
IYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTHUKU JUIsl pPEelIeHUs
HAYYHBIX U MPUKJIAAHBIX 33a4. TakuM o0pa3om, MaTeMaTuueckoe o0pa3oBaHNEe BHOCUT
CBOH BKJIaJ B GOpMHUPOBAaHUE OOILIEH KYJIbTYphI YeJIOBEKA.

N3yuenne MaremMaTwku CIOCOOCTBYET SCTETUYECKOMY BOCHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpPAacOThl W U3SIIECTBA MATEMAaTHUUYECKUX PACCY>KIEHUN, BOCHPHUSITHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPHUH.



[IpuopuretnpiMu 1ienssMu oO0ydenust matemaruke B 10—11 kimaccax Ha 6a3oBoM
YPOBHE SBJISIFOTCS:

(GopMupoBaHHE IEHTPAIbHBIX MaTEMaTHUYECKUX TOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUHBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHMS 00yUYaIOIIUXCS;

NoJIBeICHHE OOYYaIOMIMXCS Ha JOCTYIIHOM [IJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MaTUKHU U OKPY>KAIOIIEro MUpa, MOHUMAaHUEe MAaTEMaTHKU KaK 4acTh
oO1Iel KylIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHHUH, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K U3YYeHUIO0 MaTeMaTHUKU;

¢opmupoBanrne (GYHKIIMOHATBHOW MaTEMaTHUYECKOW TPaAaMOTHOCTH: YMEHHS
pacro3HaBaTh MaT€MaTHYECKHE AaCHeKThl B PEATbHBIX IKU3HEHHBIX CHUTYaIUAX
U TpU U3YYEHHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEW, (QOpMyIUpOBaTh WX Ha SA3BIKE MATEeMAaTHMKH U CO37aBaTh
MaTeMaTUYECKUE MOJIENHM, NPUMEHATh OCBOCHHBIH MaTeMaTHMYeCKUW  ammapar
JUISL pEeIIeHHs TMPaKTUKO-OPUEHTHPOBAHHBIX 3aj]ad, WHTEPIPETHPOBATh M OLIEHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcCHOBHBIMU JIUHUSIMU cojepkaHuss MmaTematuku B 10-11 kmaccax sBIstOTCS:
«Yucna u BbIUUCICHUSY, «AnreOpay («Alredpandeckue BbIPAXKECHUSD, «YPaBHEHUS U
HEpaBEeHCTBa»), «Hauana maremaTrueckoro ananuzay, «I eomerpus» («I'eomerpuueckue
burypsl U ux cBoicTBa», «M3MepeHne reoMeTpUIeCKUX BEIMYUHY), «BepoaTHocTh u
CTaTUCTUKa». J[aHHbIE JUMHUM pa3BUBAIOTCS MapalieIbHO, Kaxaas B COOTBETCTBUU
C cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYIOi, a B TECHOM KOHTAKTE
u B3auMmozerctBuu. Kpome »TOro, umx oOBEAMHSIET JIOTMYECKas COCTaBIISIOIIAs,
TPaIUIIMOHHO MPUCYIIAs MATEeMAaTUKE U TIPOHU3BIBAIOIIAS BCE MAaTEMAaTHUECKHE KyPChI U
conepxkarenbubie TuHUU. ChopmymupoBanHoe B DI'OC COO TtpeboBaHue «BlajecHUE
METOJAMH JI0Ka3aTeNIbCTB, aJrOPUTMaMHU pEIICHHs 3a7ad, yMeHue (OpMyIHpOBaThH
OTpEe/eNeHUsl, aKCHMOMBI W TEOPEMbI, MPUMEHATh WX, MNPOBOAUTH OKa3aTeIbHBIC
paccykJeHUs B XOJ€ pEIIeHUs 3aJauy» OTHOCHUTCS KO BCEM YyueOHBIM Kypcam, a
(bopMHpOBaHUE JIOTMUYECKUX YMEHUH paclpeiensercs M0 BCEM TrojaMm o0ydyeHus
Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHMUs.

B cootBerctBUM ¢ ®I'OC COO Maremaruka sBIsiETCS 00sA3aTeNIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa M Hauajda MaTeMaTH4yeckoro aHamuza», «['eomerpus», «BeposTHOCTH U
cratuctuka». dopmMupoBaHUe JOTHYECKUX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT 00y4YeHMs] Ha YPOBHE CpPEIHEro oOiiero oOpa3oBaHUs, a DJIEMEHTHI JIOTUKU
BKJIIOYAIOTCS B COJIEP>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO611iee YnCiIo YacoB, PEKOMEHIOBAHHBIX JIJIsI M3y4eHUs MaTeMaTUku — 340 4acos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacoB (5 wacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

W3yuenne mMateMaTHKU Ha YPOBHE OCHOBHOTO 00OIIEro oOpa30BaHUsI HAIPABJICHO
Ha JIOCTIDKEHHE OOYYAIOIIUMHCS JIMYHOCTHBIX, METANpPEJIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIETATOB OCBOCHUS YI€OHOTO TIPEMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydeHus MaTeMaTUKH Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHMs
y oOyuatoierocst Oyayt copMupOoBaHbl CIEAYIONUINE TUYHOCTHBIE PE3YIbTaThl:

1) rpakIaHCKOTro BOCIIUTAHMS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYyYaroIIerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUCKOTO OOINECTBA, MPEACTABICHHE O MAaTeMaTHYCCKUX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP, SIBICHUH, IPOIEAYP IPakIaHCKOTO
o61ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aWMOJICHCTBOBATh C COIMAIbHBIMU
UHCTUTYTaMHU B COOTBETCTBHMHU C MX (PYHKIUAMHU M Ha3HAUCHUEM,

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPAXKIAHCKONW HMACHTUYHOCTH,  YBAXKCHUS
K NPOIUIOMY M HACTOSIIEMY POCCUHMCKOM MATEMATUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB W POCCHMCKOM MATEMATUYECKOM IIKOJIbI,
MCIIOJIB30BaHUE ITUX JIOCTHKEHUM B IPYTUX HAyKaX, TEXHOJIOTUSX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoaa, CPOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHUA, ATHUYECKOTO TIOBEIEHUS, CBSI3aHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIBHOCTBIO YUYEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO OyIyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYasg OCTETUKY MaTE€MaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUIEHUH, PaCCYXIEHUW, BOCIPUUMUYUBOCTH
K MaTEMaTHUYE€CKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCHUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYECKHEC 3HAHUS B HHTEpecax
3I0pOBOTO W 0e€30mMacHOro o0Opas3a JKW3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas pu3udeckasi akTHBHOCTb), (PH3UIECKOE COBEPIIICHCTBOBAHUE MTPH 3aHATHIX
CHIOPTHBHO-037I0POBHTEIHLHON JEATSIIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMSA:
TOTOBHOCTh K TPY/y, OCO3HAHWE IIEHHOCTH TPYAOIIOOWS, MHTEPEC K Pa3IMuHbIM
chepam npodeCCHOHATBHON NEeITeIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €



MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuun
U pCaM30BBIBATH COOCTBCHHBIC J>KU3HCHHBIC IUIAHBI, T'OTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH KH3HH,
TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PCIICHUM MPAKTHYCCKUX 3aJad MaTeMaTHICCKOH
HaINpaBJICHHOCTH;

7) 3KOJIOTHYEeCKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTb 3KOJOTUYECKOW KYJIbTYpPbl, HOHUMAHNE BIUSHUS COLIUAIBHO-
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLMANBHOMN CPe/Ibl, 0CO3ZHAHNE
r100aJpbHOTO  XapakTepa HKOJIOTMYECKUX INpoOjieM, OpHEHTalMs Ha [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHHsl 3afad B O0JacTH OKPYXKAIOLIEH Cpemsl,
IUTAHUPOBAHME TOCTYNKOB M OLCHKM HMX BO3MOXKHBIX NOCIEACTBUM ISl OKPY’KaIOLIEH
CpeIbl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
UMBUJIM3ALMM, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEeMaTUYECKOM KYJIbTypoi
KaK CpEICTBOM  IIO3HAHHWA  MHpaA, T[OTOBHOCTb  OCYIIECTBIISATb  MPOECKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TT0 MaTEeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpPOBaHbI METANpeIMETHbIE PE3yJbTaThl,
XapaKTepU3yIIIHecs: OBJIAJCHUEM YHHBEPCAIbHBIMU TMO3HABATEIHHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

IMo3HaBaTeIbHbIe YHUBEPCAJIbHbIC YYeOHbIEC HeCTBUS
ba3oBble JJoruyeckue 1eHCTBUA:

BBISIBJSIT U XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MAaTEeMaTHYECKHUX
OOBEKTOB, TMOHSATUH, OTHOIICHUN MEXIy TOHITHSAMHU, (GOPMYIUPOBATH OIMpEaeIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIICCTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIIN3a,;

BOCIIPHUHUMATH, ((OPMYIUPOBATH U TPEOOPA3OBBIBATE CYXKJICHUS: YTBEPIUTEIHHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHEIE;

BBISIBJISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUHMS
B (¢akrax, [aHHBIX, HAONIOJACHUSIX W YTBEPXKACHUSIX, TMpeiaraTb KpPUTEPUHU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUN;

JieaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUYEHUH, YMO3AKJIOUECHUH 10 aHAJIOTUH;



MPOBOJIUTH CAaMOCTOSTEILHO JIOKA3aTeIhCTBA MATEMATHYECKUX YTBEPIKICHUM
(mpsiMbIe W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BEIOMpAaTh HAanOOJee MOIXO AN ¢ YYETOM CaMOCTOSITEIIPHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCKue 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HCKOMOE M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0O0OOIIEHHUS H BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IPOTHO3UPOBATh BO3MOXKHO€ pPa3BUTHE IIPOLIECCA, a TAaKXKE BBIJBUTATh
MPEIOIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBJIITH J1e(DUUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPNPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iIMyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXICHHUSI B COOTBETCTBUM C YCIOBHSIMHU
U T[EJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOJy peHICHUsS 3aadi, KOMMCHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
poOJIeMBI, pelIaeMOl 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COTOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHUBaTh Pa3Inuue M CXOJACTBO IMO3HIINI, B KOPPEKTHOH dopme popmymnpoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUsS 3aJa4yd, DKCIEPUMEHTa, WCCIEeIOBaHNUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpaTh (opmMaT BBICTYIUICHHS C YYE€TOM 3aj1a4
MPE3CHTAIMN U OCOOCHHOCTEH ayUTOPHH.



PerynsitTuBHble YHHBepPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusamnus:

COCTABJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1a4, BEIOMPATH CIIOCO0 PEIICHUS C YUETOM
HMEIOIIUXCS PEeCYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN MHTEJJICKT:

BJIQZIETh HABBIKAMH I1O3HABATENBHON PEPIEKCHA KaK OCO3HAHUS COBEPILAEMBIX
JNEHUCTBUM W MBICIUTENBHBIX MPOIECCOB, HMX pE3ylbTaToOB, BIAAECTh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJI IpOIEcca W PE3yJbTaTa PEUICHUS MaTeMaTHYeCKOU
3aJ1a4u;

OPENBUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPM PELICHUHU 3aJadH,
BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalICHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa LU U YCIOBHSIM, OOBICHATH NPUUMHBI
JOCTUKEHUS WIN HETOCTHKEHUS pPe3yJIbTaTOB AESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIBHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAHIHOW U MHIMBUYaJIbHOU pabOThI
OpU pEHIeHHH Yy4eOHbIX 3a]ady, OPUHUMAaTh LEJb COBMECTHOW JAESITEIbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paboThl, pacmpelnensTb BHUJIBI padoT,
JIOTOBAapUBaThCA, OOCYX AaTh MNPOLECC U pe3yabTar padoThl, 0000UIaTh MHEHUS
HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE HITYPMBI» U UHBIE), BHIOJIHATE CBOIO YacTh pabOThl U KOOPAUHHUPOBATH CBOU
JEUCTBUS C APYTMMHU WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJia B OOIIMI
MPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pE3ynbTaThl OCBOCHMS MPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpEJIHEr0 0011ero o0pa3oBaHus MPEACTaBIEHBI 110 roJgaM 00y4YeHus
B paMKax OTJENbHBIX Y4€OHBIX KypCOB B COOTBETCTBYIOIIMX pa3jeiax MpOrpaMMbI
10 MaTeMaTHKe.



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A>»

MNOACHUTEJIBHAA 3AIITMCKA

VY4ebnblll Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» SBIISIETCS OJHUM
u3 HanOoJyiee 3HAUYMMBIX B TpPOTpaMMe CpeIHEro oomero oopa3oBaHuUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy MJisi U3Y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil  CTOPOHBI, (HOPMHUPYET JOTUYECKOE H
abCTpakTHOE MBIIUICHHE OOYy4YalolUMXCd Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHUS
y4eOHBbIX KypcoB MH(MOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AnreOpa M Haudajga MaTEeMaTHYECKOTO aHalu3a» oO0ydyaroluecs
OBJIa/ICBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpasi pOpMyIUpPYET CBOU
TOCTHKECHHSI B MaTeMaTH4IecKoi popme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIN3a 3aKJIabIBAET OCHOBY
JUIS YCHEIIHOTO OBJQJCHUSA 3aKOHaMU (PU3UKW, XUMHHW, OHWOJOTHH, MOHHMAaHUS
OCHOBHBIX  TEHJCHLUMA JKOHOMUKM M  OOLIECTBEHHOW  U3HHU, IO3BOJIAET
OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,

YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHOW >KU3HU. B TOXe Bpems oBiajieHue
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKMMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH YTBEPKICHUSA,
UCIIOJIb30BaTh O0OOIIEHHE M KOHKPETH3allMio, a0CTparupoBaHUE U aHAJIOTHIO,
dopMuUpyeT KpeaTUBHOE U KPUTUIECKOE MBILIUICHHE. B X0/1e n3yueHus anreOpsl 1 Havam

MaTeMaTUYeCKOT0 aHaJlu3a Ha YPOBHE CPEAHEro 00111ero oopazoBaHus 00yyarouecs
MOJTy4atOT HOBBIM OMBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIEHOTO MTOCTPOCHHUS

MaTeMaTHYECKUX MOJeNIe peajbHbIX CUTYallui U MHTEPIIPETALUU TTOITYYESHHbIX
pEIIeHUH, 3HAKOMSTCS ¢ MMPUMEPaMH MaTeMaTHYECKIX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIOIIMMHCS MaTEMaTHUECKUMU OTKPBITUSMH U UX aBTOPAMHU.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jajaet
3HAYUTENIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM pean3yeTcsl Kak yepes
y4eOHbIN MaTepHall, CIoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI, TAK
U 4yepes3 crnenupuky ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEIbHOCTH,
aKKypaTHOCTH, MPOIOJKUTEIBHON KOHIICHTPAIIM BHUMAHUSI U OTBETCTBEHHOCTH

3a MOJIyYEHHBIN PE3yJIbTAaT.

B ocHoBe Meromuku oOydeHus anreOpe W HadallaM MaTeMaTHYECKOTO aHAJIM3a
JICKUT ACSITETbHOCTHBIN MPUHITUI 00YUYCHHUS.

B cTpykType nporpammsl no ajnreOpe 1 HayaiaMm aHaJIu3a BBIACTSIOTCS CIIEIyIOIIHe
COZIEpKAaTEIbHO-METOANUECKHe JUHUU: «Yucina u BbIUHCIEHUS», «DYHKIUH WU
rpadukn», «YpaBHEHUsS M HepaBeHCTBa», «Hawama maremaTthyeckoro aHainzay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro OOIero
0o0pa30BaHMsl, €CTECTBEHHO JOMOJHSIS APYT Apyra U MOCTETEHHO HACHIIASCh HOBBIMU



TeMaMu U pasnenamu. J(aHHBIN yuyeOHBINH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsAeT B ce0e CoJep)KaHUE HECKOJBKUX MaTeMaTHYEeCKHX JMCLUILUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTHYECKUM aHau3, TEOpUs MHOXKECTB U Apyrue. I1o mepe Toro
Kak oOydJarolmuecs OBIaJECBAlOT BCE OoJjiee IIUPOKUM MaTEeMaTUYECKUM allaparom,
y HHUX TIOCJEI0BaTENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS YMEHUE CTPOUTh
MaTEMaTUYECKYI0 MOJENb pPEaTbHOM CHUTyallMd, NPUMEHITh 3HAHMS, MOJYyYECHHbIE
B yueOHOM Kypce «Anredpa M Hauvajza MaTEeMaTHUYECKOTO aHAIM3a», JUIsl PELICHUS
CaMOCTOSITENILHO ~ COPMYJIMPOBAHHOM  MaTeMaTH4YeCKOW  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJYYCHHBIN PE3YNIbTAT.

CopnepxxarenpHo-MeTOaMYECKass JIMHUAA «YKclia W BBIYKCICHUS» 3aBEPIIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJNB30BAHUSA JEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HA4YaTO Ha YpOBHE OCHOBHOro obmiero oOpazoBanus. Ha ypoBHe cpeanero oOruiero
oOpa3oBaHus 0c000€ BHUMaHUE yAeeTcsl POPMUPOBAHUIO TPOYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0s MCHOJb30BAaHUE paA3IMYHBIX (OpPM  3aMUCU
JNEUCTBUTEIBLHOTO YUCIIA, YMEHHUE PAallMOHAIBHO BBINOIHATH ACHCTBUSA C HUMH, JEJaTh
NPUKHUJKY, OLIEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JEHCTBUI C YUCIaMU, 3allMCAHHBIMU B CTaHAAPTHOU (opMme,
UCITIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHUN.

ConepxxarenpHass  JUHUS ~ «YpaBHEHHs WM HEPAaBEHCTBA»  pealM3yeTcs
Ha MPOTSYKEHUU BCEro 00YUYEHUS! HAa YPOBHE CPEIHEr0 00UIero 00pa3oBaHusl, OCKOJIBKY
B KaXJOM pas3fesie INpOorpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a7ad.
OOyyaroiuecs: OBJIaCBAlOT PA3IUYHBIMU METOJAMU PEIICHUS 1ENbIX, PallMOHAIbHbIX,
UPpPalMOHAIBHBIX, TOKA3aTEIbHBIX, JTOrapu(MUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydueHHbIe yMEHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (PYHKIIA
C IOMOIIBIO NPOW3BOJHOM, PEIICHWM NPHUKIAJHBIX 331ad M 3a/Jad Ha HAXO0XKICHHE
HaMOOJbIIMX M HAaWMEHbBIIUX 3HauYeHW (QyHKUMU. [laHHAs coaepkarenbHas JIMHUS
BKJIFOYAET B ceOsl Takke (GOpMHUpPOBAHWE YMEHUM BBITIOJHATH PAcuéThl 1Mo (popmynam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHM, a TaKXe BBIPAXXEHU, colepKalllux CTerneHu U Jiorapudmel. braromaps
U3YYEHUIO alreOpamdyeckoro Marepuana MNpOUCXOAMT JajibHEillllee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIIEHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCyXJeHUH, paboThl C CHUMBOJBHBIMU (hOpMaMu, NpPEACTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJredpa npeaiaraer
3 peKTUBHBIC HHCTPYMEHTHI IJIsl peILICHHsI MPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 337134,
HAIJIAIHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHo-MeToauyeckas JiuHAA  «DyHKUMM W Tpaduku»  TECHO
neperyieTaeTcs ¢ pyruMH JIMHUSAMHU y4eOHOIro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aa€T  TOCIIEOBATENbHOCTh  M3Yy4YeHUsi  Marepuana. M3ydeHue  CTENEHHOM,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIMMA, UX CBONCTB U
rpauKoB, HCHOJb30BaHME (YHKIMN A7 pelleHdus 3aJad M3 APYruX y4deOHBIX
IIPEAMETOB M PEAIBHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAIN30M, TaK U



C pellieHreM yYpaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM O0mbIIOe BHUMAHUE YACTSICTCS
(GbOpMHUPOBAHUIO YMEHHUS BbIpaXKaTh (GOPMYJIaMHU 3aBUCUMOCTH MEX]Y pa3IMuYHbIMU
BEeITMYMHAMH, WCCIIENOBATh TMOJMyYCHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Matepuan
COJIepKaTeNIbHOW JIMHUY HAIlCJICH Ha Pa3BUTHE YMEHUIN U HABBIKOB, MO3BOJISIIOIINX
BBIPQKATh 3aBUCUMOCTH MEXKIy BETUYMHAMU B Pa3IM4yHON (hopMe: aHATUTHUECKOM,
rpaduueckoii u caoBecHoil. Ero uzydenue cnoco6CcTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIILJIEHUS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AlUU, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxarenvHass auHus «Hayana wmaTeMaTHMyeckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaroIIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh MCCIIEIOBATh H
CTpouTh Tpaduku (QyHKIHHI, ONMpEeAeTiaTh UX HAMOOJBINE W HANMCHBIINE 3HAYCHHS,
BBIUHCIIATh IUIOMAAU (QUryp u OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHUS
nporieccoB. ConepxarenbHasi JIMHUS OTKPhIBAET HOBbIE BO3MOKHOCTH MOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEH peajbHbIX CHUTYallMil, HAXOXKJICHHSI HAWJTYUIIETO pPEIICHUS
B MPUKIAJAHBIX, B TOM YHUCJIE COIMAIbHO-DPKOHOMUYECKHUX, 3ajadax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHYECKOT0 aHalih3a CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(GbopMaTbHO-JIOTHYECKOTO M KPEATUBHOIO MBINUICHUS, (OPMUPOBAHUIO YMEHHUI
pacro3HaBaTh IPOSIBICHUSA 3aKOHOB MAaT€MAaTHUKH B HAyKE, TEXHUKE U HMCKYCCTBE.
OOyuaroiyecs y3HaIOT O BBIJAIOIIMXCS Pe3yJbTaTax, MOJYyUYEHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HAyKd, U UX aBTOpax.

ConepxaTenbHO-MeToANYECKasT JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE MTPECTABIICHHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTWUKW W TpeararoT Haubosee
YHUBEPCAIBbHBINA S3bIK, OOBEAUHSIONINNA BCE pa3/iesibl MATEMATHKU U €€ MPUIIOKECHUMH,
OHM CBSI3BIBAIOT pa3Hble MATEMATUYECKUE AWCUUIUIMHBI B eauHoe ueinoe. [loatomy
Ba)KHO J1aTh BO3MOXKHOCTb 00Yy4aroIieMycsi HIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOW MATEMATUKHU U UCIIOIb30BaTh €0 JJIsl BBIPAKEHUS CBOMX MBICIIEH.

B yuebGHOM Kypce «Anredpa v Havyajna MaTeMaTHYEeCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaT€MaTHUYECKOT'0 MOJIEIIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HaBBIKM TIOCTPOCHMSI MOJIENIe pEaIbHBIX CHUTYallui, MCCIECIOBAHUS JITHUX MOJCIEH
C TOMOIIBIO afmapaTa ajreOpbl M MaTeMaTHYECKOTO aHaiu3a M HHTEpIpETaIlluu
MOJYYEHHBIX pe3yJabTaToB. Takue 3aaHusl BIUIETEHbl B KaXIbld W3 pa3fesioB
MpOrpaMMbl, TMOCKOJBKY BECh MaTepual y4eOHOro Kypca IIMPOKO HCIOIb3YyeTCs
JUISL pelieHus TPUKIaAHBIX 3amad. [Ipu pemieHun peanbHBIX MPAKTHYECKUX 3a7ad
oOy4aroniyecsi pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJB30BaTh aHAJOTHI0, 0000ImaTh U  KOHKPETHU3UPOBATh
npobsiemy. JlesTeapHOCTh 110 (hOPMUPOBAHUIO HABHIKOB PELICHUS MPUKIAAHBIX 3a/1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUs BCEX TeM Y4eOHOro Kypca «Anrebpa W Hauvana
MaTeMaTUYECKOTO aHAIN3ay.

OO61iee 9uciIo YacoB, peKOMEHOBAHHBIX I U3y4eHUsI yUeOHOro Kypca «Anredpa
1 Hayvajla MaTeMaThdeckoro anammza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kimacce —102 gaca (3 yaca B Heelo).



COAEPXKXAHUE OBYUEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

Panmonaneupie uucna. OOBIKHOBEHHbIE M JECATHYHbBIE JIpOOH, TPOLEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOoOH. ApUPMETHUECKHUE ONEpALlUU C PallMOHAIBHBIMU
quclIaMy, IPeo0pa30BaHMsl YUCIIOBBIX BbIpakeHUU. [IpuMenenue n1pobeil 1 mpoueHToB
JUISL peLIEHUS IPUKJIaJIHbIX 331a4 U3 Pa3JIU4YHbIX OTPAciIed 3HaHUHI U peaIbHOU KU3HMU.

JlelicTBuTENbHBIE  Yucla.  PalMoHanmbHBIE W UPPALMOHAJIBHBIE  YHCIA.
ApudmeTnueckne omepanuu ¢ JIGHCTBUTENbHBIMH  yHuciaMu. [IpubnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranmaptHas (opma 3amucu JAEMCTBUTEIBHOIO
yucna. Hcnonb3oBanue mnoaxonsimiel ¢GopMbl  3amucH  JEHCTBUTENBHBIX —UHCEI
JUISl peIEHUs TPAKTUYECKHX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernuecknii KOpeHb HaTypaldbHOU cTeneHu. J{elcTBUs ¢ apu(PMETUYECKUMHU
KOPHSIMU HaTypaJIbHON CTEIIEHMU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPAaBEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
VHTEPBAJIOB.

Pemienue 1enbix u JpoOHO-palMOHATBLHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3IMYHbIX 00JacTeil HAYKU U peabHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Gynkmuu. Bzaumuo obpaTHbie
GbyHKIUH.

ObnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (ynkuuu. Hynu QyHKmm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEYETHBIE (DYHKIIUU.

Crenennas (pyHKUHMS ¢ HATYpaJbHBIM U IIEJIbIM MOKa3atesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTpudeckasi OKpyKHOCTb, OTIPEIeTICHNE TPUTOHOMETPUIECKIX (QDYHKIIUH
YHICIIOBOTO apTyMEHTA.

Hauyajna maTeMaTH4eckoro aHajimu3za
ITocimenoBaTeIbHOCTH, CIOCOOBI 3a4aHus IIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATSIILHOCTH.



ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TI€OMETpUYECKOM
nporpeccun. Dopmyiia CI0KHBIX MPOLIEHTOB. Mcnoyib30BaHKe NPOrPECCU AJI PELLICHHUS
peanbHbIX 33]1a4 NPUKIAJTHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, oOmepanuu Haja MHoXecTBamu. Jluarpammel  Ditnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXXECTBEHHOTO —ammapara [JJs ONUCAaHUS PEaIbHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeneM. CBOMCTBA CTENCHH.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIC JOTapU(pMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBanrie  BBIp@KEHHM, COAEpXKAaIIMX CTENEHHM C  palUOHAJIbHBIM
ITOKA3aTEIIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABECHCTB.

[Toka3aTrenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JIMHEHHBIX ypaBHEHUH. PelieHne mMpuKIaIHbIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHM.

CucTeMbl 1 COBOKYTHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKHUX
3a/la4 ¥ 3a71a4 U3 pa3IMYHbIX 00JIacTell HAyKU U PEaIbHOM KU3HH.

DOyHKUMH U TPaPUKH

Oynknus. [lepuonnueckne ¢yHkimu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
MakcuMyMbl 1 MUHUMYMBI QyHKIIMHU. Hanbosmbiee 1 HauMeHblliee 3HaueHue (PyHKIUU
Ha IMPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TPAQUKHU.

[TokazaTenpHass w JorapubmMuyeckas (QYHKIIMU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUHA JUIsi  UCCIIENOBAHUS  TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3aady M3 JPYTrux Y4EOHBIX
MPEIMETOB U PEAIbHOU KU3HHU.

Havasa maTeMaTH4eCcKOro aHajImM3a
HemnpepoiBable QyHKIMu. MeToa HMHTEPBAJIOB MJisi PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTpuueckuii U PU3NUECKUM CMBICT IPOU3BOIHOM.



[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIHI.

[IpumeHeHne TPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HaYeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJ1a4ax, JUIsl ONPECIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMynoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKUN CMBICI. BpluucieHne uHTErpaia
no popmyne Hetotona—JleliGuua.

IMPEAMETHBIE PE3YJIBTATbBI

K konity oOydenus B 10 kiiacce 00y4aroniuiicst moay4duT CASAYIONINE PEAMETHbIC
pe3yJIbTaThI:

YucJia v BbIYHCTIECHNUA

OTICPUPOBATH MTOHATHUSIMH: PALIMOHAIBHOE U JICUCTBUTEILHOE YHCII0, OOBIKHOBEHHAS
U JIECATUYHAS APOOb, IPOIICHTHI,

BBITIOJTHATh apu(METHUYECKHUE ONepalliyd C PallMOHAIbHBIMA U JICMCTBUTEIIbHBIMH
YHCJIaMHU;

BBITIOJTHATH TPUOIMKEHHBIC BBIUYHCIICHUS, UCIIOIB3YS MPaBUiIa OKPYIJICHUS, 1e/IaTh
MIPUKUJIKY U OLICHKY PE3YJIbTaTa BHIYUCIICHUN;

OTIEpUPOBaTh MOHATUSIMU: CTENEHb C LIEJbIM IMOKa3aTejieM, cTaHjaapTHas dopma
3allUCU  JICMCTBUTEILHOTO YHCJIA, KOPEHb HATYypaJbHOW CTENEHH, HWCIOJIb30BATh
MOAXOANTYI0 (POpMY 3aITUCH ACHUCTBUTEIBLHBIX YUCEN JIJISl PEIICHUS IPAKTUUECKUX 3a/1a4
Y MIPEJCTABIICHUS JAHHBIX;

ONEPUPOBATH TOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIia,
HCIIOJIB30BaTh 3alMCh ITPOM3BOJIBHOTO yrja 4Yepe3 oOpaTHbIE TPUTOHOMETPHUCCKHE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA:

OIIEPUPOBATh IOHATHUAMU: TOXKIECCTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE,
palMOHAJIBHOE, HUPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M peuiaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBINIOJIHATh  NMPE0Opa3oBaHUsl UENbIX, PAUUOHAIBHBIX U HUPPALUOHAIBHBIX
BBIPDQKEHUW W PEIIaTh OCHOBHBIE THIBI LEJBIX, PAMOHAIBHBIX W HPPaLMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IPUMEHSTh YPAaBHEHUS M HEPABEHCTBA JUISl PEIICHHUS MATEMAaTUYECKUX 3a4ad U
3aJ1a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHOM JKU3HH,

MOJIEJIMPOBAaTh pealbHbIe CUTYallUH Ha S3bIKE alreOpbl, COCTABIISITH BbIPAXKEHMUS,
YPaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, HCCIEAOBATHh IOCTPOCHHBIE MOEIH
C UCIIOJIb30BAHHMEM allliapara aiareopsl.



DOyHKIMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
OTIpEe/IeTICHUS] U MHOKECTBO 3HaYCHUM (QyHKIUH, TpaduK QyHKIIMH, B3AUMHO OOpaTHBIC
bynxmm;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (GYHKIMH, HYIU (DyHKIHH,
POMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCIOJIb30BaTh rpapuKy PYHKIMM JUI pELLICHUs] ypaBHEHUI;

CTPOMTb M YWUTaTh TIpadUKU JIUHEHHOW (YHKIMM, KBaJpaTUYHOW (PyHKUHUH,
CTETICHHOM (PYHKIIHH C LEJIBIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku QyHKUUN A UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU PEIIEHUH 3a7ad U3 APYrux y4eOHBIX NPEIMETOB U PEaJbHOW KHU3HU, BBIPAKaTh
dbopMynaMu 3aBUCUMOCTH MEKIY BEIUYUHAMM.

Havana MaTeMaTH4eCKOro aHaIu3a:

OMepUpOBaTh  MOHSATUSIMU:  TOCIEAOBATENILHOCTh,  apuMeTudyeckas U
reOMETpUYECKast MPOTPECCUU;

OTICpUPOBATH MOHATUSAMHU: OECKOHEYHO yOBIBAIOIIAS TEOMETPUICCKAs MPOTPECCHS,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON MPOrpeCCuu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMUA CIIOCOOAMH;

WCIIONIb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M TPOTPECCUil A pEIICHUs
peaybHBIX 3a/1a4 MPUKJIAAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA:
ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPAIMN HAJl MHOKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN almapar IJig ONHUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;
ONIEPUPOBATH MOHSATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.

K koniry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIY4YHT CIAETYIONINE MPEIMETHBIE
pPE3yNbTATHI:

YucJia ¥ BbIYHCITECHHUA:

OIEpUPOBATH MOHATUAMHU: HATYpaJIbHOE, IEJI0€ YHUCIIO, MCMHOJIb30BATh MPHU3HAKH
JIEIMMOCTH UEJbIX YHUCEN, PA3JI0KEHUE YMCIIAa HA TMPOCTHIE MHOXUTENMU MJISI PEIICHUS
3ajau;

ONEPUPOBATH MOHATUEM: CTENEHD C PALIMOHATIBLHBIM ITOKA3aTEJIEM;

OTIEpUPOBATh TOHATHUSMU: JIOTapu(dM dYWCTa, JACCITHUYHBIE W HaTypalbHBIC
JgorapuMsl.

YpaBHeHUS M HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHU Jid MpeoOpa3oBaHMs BBIPAXKEHUM, ONEPUPOBATH
MIOHATUSAMU: IIOKA3aTCIbHOE YPaBHCHUE U HEPABEHCTBO, pEIIaTh OCHOBHBLIC THIIBI
[I0KA3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH, COJIEpKAIIUX JIorapuPMbl, OIEPUPOBATH
HNOHSTUAMHU: JIOTapU(PMHUUECKOE ypaBHEHHE M HEPAaBEHCTBO, pelIaThb OCHOBHBIC THIIbI



Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelIeHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEILICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAUTh PEIICHUS IPOCTEHIINX CUCTEM K COBOKYIIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJICIMPOBaTh PEAJIbHBIE CUTYallUd Ha SA3BbIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4M, UCCIEI0BATh TOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM amapara ajareOpsl.

DOyHKUMU U TPAPUKHU:

ONEepUPOBATh MOHATUAMMU: NTEpUOANYECcKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIUM, TOYKM DOKCTpeMyMa (QYHKIMM, HauOoJibllee W HaUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, UCIONb30BaTh UX JUIS UCCIENOBaHUS (PYHKLIMHU, 3aJaHHON
rpapuKoMm;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  TMOKa3aTeIbHOHM, JIorapupMUUecKon
U TPUTOHOMETPUYECKUX (YHKIMM, M300pakaTb MX Ha KOOPAMHATHOM IIOCKOCTH M
WCITOJIB30BATh ISl PELICHUS] YPABHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpauKU JUHEHHBIX YpaBHEHUUN
Y UCIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEUHBIX YPaBHEHUN;

HCTIONB30BaTh Tpaduku GYHKIUN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
U3 APYTUX YYEOHBIX TUCIUIIINH.

Hauaja maTeMaTH4eCKOro aHAJIN3A:

OTepUpPOBaTh TOHATUSMHU: HENpepbiBHAS (GYHKIMS, TPOU3BOAHAS (PYHKIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI U (PU3MUECKHM CMBICT TPOU3BOJHON JJISl pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIHMA, BBIUUCISATH MPOU3BOHBIC
CYMMBI, IPOU3BEJICHUS, HACTHOTO (DYHKITUI;

MCIIOJIb30BaTh MPOU3BOAHYIO MJIsi HMCCIEAOBaHHMS (YHKUMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIb30BaTh  INPOM3BOJHYK  JUISI  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B [IPUKJIA/IHBIX, B TOM YUCJIE COLIMATbHO-D)KOHOMUYECKUX, 3aa4ax;

OTIEpUPOBATH TOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAI, TOHUMATh T€OMETPHUICCKHUI
1 (PU3UYECKUIN CMBICI MHTETPasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHMM, BBIYUCIATH WHTETPaj
no gopmyne Hotorona—JlelOnuna;

pemarhe MNPUKIAJAHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJTU3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBo 4acoB
n/ HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbl Kourpoubnbie | Ipakruueckue DJIeKTpOoHHbIE (HU(POBHIE)
. Bcero paGoTHI paGoTbI oOpa3oBaTe/ibHbIE pecypchbl
R el I B
-ran P https://m.edsoo.ru/7f421d08
HEPaBCHCTBA
5 Oynkiun 1 rpaduku. CTeneHs ¢ MebiM 6 1 bubnnorexa [IOK
[IOKa3aTejIeM https://m.edsoo0.ru/7f421d08
Apudmernueckuii KOpeHb N—Oi CTETICHHU. bubnnorexka HOK
3 18 1
HppanmoHalibHble ypaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/7f421d08
0}
4 T (:/IF:\(/)II}{U(I)I;eT un. TpUroHoMeTpUIECKHE 22 2 bubmorexa HOK
P pHiL 1P P https://m.eds00.ru/7f421d08
YpaBHCHHUS
5 ITocnegoBaTenpLHOCTH U IIPOT 15471 5 1 bubmmorexa [IOK
OCTICAOBATENEHO porpece https://m.edso0.ru/7f421d08
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nuoreka [IOK
3HAHUH https://m.edso00.ru/7f421d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7 0
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11 KIIACC

Ne KoauvecTBo yacoB
n/ | HaumeHoBaHUe Pa3/1eJiOB U Te€M MPOrPaMMbI JIEKTPOHHbIE (LHPPOBHIC)
pasa porp Beero KoHnTtpoJbHbie IIpakTH4eckue 00pasoBaTeNLHBIE Pecypebl
I padoThI padoThI
R 12 1 bimorera LIOK
YHICHIT. https://m.edsoo.ru/7f421d08
YpaBHCHHS U HEPABCHCTBA
5 Jlorapudmuueckas GyHKIHUS. 12 1 bubnmnoreka HOK
Jlorapudmuueckie ypaBHEHHs 1 HEPABCHCTBA https://m.edso0.ru/7f421d08
3 Tpuronomerpuveckue GyHKIUN U UX TPaAPUKH. 9 1 bubmmoreka [IOK
TpuroHomeTpruyYecKre HEPABEHCTBA https://m.edsoo.ru/7f421d08
bubnnoreka IIOK
4 IT B i 24 2
POHSBOAHAI HIPHMEHCHIE HPOHSBOMHON https://m.eds00.ru/7f421d08
bubmmoteka [IOK
n 1
> HTCTPAIL I €10 HpHMEHEHI ) https://m.eds00.ru/7f421d08
bu6nuoreka [IOK
6 7 12 1
CHCTEMBI ypaBHeiHi https://m.edsoo0.ru/7f421d08
7 HarypanbHble u 11enble yucia 6 1 bubmiorexa LIOK
P © 1 HCIIBIE HHE https://m.edsoo.ru/7f421d08
3 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0
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OEJEPAJIBHAS PABOYAS IPOI'PAMMA YYUEBHOI'O KYPCA
«I'EOMETPUS»

IMNOACHUTEJIBHAA 3AIITMCKA

BaxxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsl OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpeIMETHBIX U
PEIMETHBIX PE3yJIbTaTOB OO0Yy4YeHUs TE€OMETPUM B HAMpPaBICHUU JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (popmMupoBaHus (PYHKIIMOHAIBHOM MaTEeMaTUYECKON
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUIMH. Pa3Buthe y oOydaromuxcs

OPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU I'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO U HJACAIBHOIO, XapaKTepe OTpPaKeHUs
MaTE€MaTU4YECKOM HAYKOW SIBJICHUU U MPOLIECCOB PEATBHOIO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK W POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM MO3HAHUU U
B IIPaKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS 00YyJaIOLINXCS, a
TaK)K€ Ka4yeCTB MBILUICHHS], HEOOXOAUMBIX JUIsl JaliTAllii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OIHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETOo

oOpa3oBaHUs, TaK KaK OOECHEeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MblluieHUE, (HOpMUPYEMOE TMPU HU3YYEHHH OOydarolUMUCs
MOHATUHUHBIX OCHOB I'€OMETPUM U MOCTPOEHUU LIETOYKHU JOTHYECKUX YTBEPHKIACHUIM
B XOJI€ PELIECHUS TEOMETPUUYECKHX 3a/1a4, YMEHHE BBIIBUTATh U OIPOBEPraTh TMITOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOI'O [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JAESATeNbHOCTH 4YenoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHH H
MIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €ro COIMAIBHOTO ObITHS, (POopMa OTpaskeHUS
OKPYXaIOIEro MHUpa, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3zoBaHuUs
neictBuTenbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pasHble BUABl y4€OHOM U  TPYOOBOM  JEATEIBbHOCTH, SBIAETCS  OJHUM
13 MpoheCCHOHANTBHO BAXKHBIX KAYECTB, TOITOMY aKTyallbHA 3a7ada (opMUpOBaHUS
y oOydaronuxcsi TpOCTPAHCTBEHHOT'O MBIIUICHHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIUIEHUST — CYLIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K IPaKTUYECKON
JeSATEIbHOCTH 110 MHOTUM HANpPaBIICHUSM.

[enb ocBoeHust nmporpamMmsl yueOHOro Kypca «I'eomerpus» Ha 0a30BOM ypoBHE
oOyueHusi — o01Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOYyYarOUIUXCS
yepe3  oOeclieyeHWE  BO3MOXKHOCTH  MPUOOPETeHHs M HMCHOJb30BaHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWUW W JEHCTBUM, CTIEU(DPUUHBIX TE€OMETPHH,
BO3MOYKHOCTH YCHEIIHOTO MPOJOJDKEHUS O00pa3oBaHMsS MO CHEUAIbHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BaHUEM T€OMETPHUH.

[IpuopureTHpIMU 3ajadyaMd  OCBOEHHMsS ydueOHoro kypca «l'eomerpumn»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBISIOTCS:



dbopMHpOBaHUE TPEICTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOW KYJIBTYPHI U
OCO3HaHHE €€ B3aMMOCBA3U C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHrE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaxX BpaIleHHS Kak
O BaXXHEHUIIUX MaTEMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HBbIE SBJICHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

OBJIAJICHHE METOJaMHU pEIICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATUSIMU
O MHOTOTPaHHUKAX U TEJIaX BPAICHUSI U UX OCHOBHBIMU CBOWCTBaMU,;

OBJIAJICHUE AJITOPUTMAMU PEIIEHUS OCHOBHBIX THIOB 3a1a4, (HOpMHpPOBaHUE
YMEHHSI TPOBOJIUTH HECJIOKHBIE TOKA3aTEIbHBIE PACCYXACHUS B XOAE PEIICHUS
CTEPEOMETPUUECKUX 33/1a4 U 3a/1a4 C MIPAKTUYECKUM COACPKAHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00yvaromuxcs,
MO3HABATENIbHOM  aKTUBHOCTH,  HUCCIEIOBATEIbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUH:
YMEHHUE pacro3HaBaTh TMPOSBICHUS TE€OMETPUYECKUX TOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX >KU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU NPYTHUX
y4eOHBIX  NPEAMETOB, MPOSBJICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
bopMyIMpOBaTh MX Ha S3bIKE T'€OMETPUM M CO3/1aBaTh I'€OMETPUYECKUE MOJEIH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKUM ammapaT sl pELICHHs MPaKTUKO-
OpPUCHTUPOBAHHBIX  3a/la4y, MHTEPHPETUPOBATH U  OICHUBATH  IOJYYEHHbIC
pPE3YIBTATHI.

OTnuyuTenbHOM  OCOOCHHOCTHIO TPOTpaMMbl IO TEOMETPUU  SIBJISICTCS
BKJIIOYEHHE B KYpC CTEPEOMETPUM B HAdalle €ro M3y4YeHHs 3aJad, pelaeMbIX
Ha YPOBHE€ WHTYWTHUBHOTO MO3HAHUs, U OMNPEICIEHHBIM 00pa3oM OpraHuU30OBaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTUMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTUMYJHUPYET NPOTEKAHUE HWHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET
K JAJIbHEMIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipeanoutenue OTAAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJy OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS HMMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb MPEIMETHO-
IPAKTUYECKOM JECATEIIbHOCTU.  Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN
y oOydJaromuxcsi B Kypce CTEPEOMETpUU NPOBOAUTCS 3a CYET peuleHus 3ajad
HAa CO3J]aHHME TPOCTPAHCTBEHHBIX O0O0pa3oB W 3aJad Ha  ONEPHPOBAHHUC
IPOCTPAHCTBEHHBIMH oOOpazamu. CozgaHue o0pa3a TMPOBOJUTCS C  OMOPOM
Ha HarJISIIHOCTh, a ONIEPUPOBAaHUE 00PA30M — B YCIIOBUSX OTBJICYEHMS OT HATJIITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro UCXOAHOTO COICPKaHMUS.

OCHOBHBIMHU CcOZIE€pKATEIbHBIMU JIMHUAMH Yy4yeOHoro kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcs: «Muororpannukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEM.



@opMHpPOBAHKE JJOTUYECKUX YMEHUHN paclpeIesieTCs He TOJIBKO MO COJIePKATETbHBIM
JIMHUSM, HO U TI0 T0JIaM 00y4YeHUsI Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHusl.

Copepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yibTaTaM
OCBOCHMSI TPOrpaMMbl TI0O TE€OMETPHUH, pacHpeleiaCHHbIM MO TojaM OOydeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHICCKUMU TTOHATHSIMH
Y HaBbIKAMU OCYIIECTBISJIOCH MOCIEI0BATEIHLHO U MOCTYNATENbHO, C COOII0ICHUEM
MPUHIINAIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIOUAIMCHh B OOIIYIO0 CUCTEMY
Ir€OMETPUYECKUX MPEJCTABICHUN 00yUalOIUXCsl, pacuupss U yriayomss e€, oopazys
MPOYHbIC MHOYKECTBEHHBIE CBA3HU.

OO1iee yncao YacoB, PEKOMEHAOBAHHBIX JUIA H3y4YEHUs Y4YeOHOro Kypca
«I"'eometpus» — 102 gaca: B 10 kimacce — 68 yacoB (2 yaca B Heeno), B 11 kiacce —
34 yaca (1 vac B HeIEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpssMbIe U JIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuun. Touka, npsMasi, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH
Y CIICICTBUS U3 HUX.

B3zauMHOe pacnosio)keHue TpsSMBIX B TMPOCTPAHCTBE: MEPECEKAIOLIUECH,
NapajuiebHbIE U CKpEIUBarOIIMecs rpsmsie. [lapamiesbHOCTh IPSAMBIX U IJIOCKOCTEN
B IPOCTPAHCTBE: NapasuieibHbIC NPSIMbIE B MPOCTPAHCTBE, MAPALICIBHOCTH TPEX
MPSMBIX, MapajuIeJIbHOCTh MPSIMOW M IUIOCKOCTH. YTl C COHAIlPaBJICHHBIMU
CTOPOHAMH, YIrOJl MEXIY NPSAMBIMUA B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
NapajyieJbHbIE TUIOCKOCTH, CBOWCTBA IApajUIeNbHBIX IUIOCKOcTer. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYpbl HAa TUJIOCKOCTH: TETpadap, KyO, mnapayieienumne],
MMOCTPOEHUE CCUCHUU.

[lepneHAUKYASIPHOCTh MPSAMOM M IUIOCKOCTH: TMEPNEHIAUKYIISIPHBIE MPSIMbIE
B IIPOCTPAHCTBE, NPSIMBbIE MapaJUICIIbHBIE U MEPIIEHAUKYJIIAPHBIC K INIOCKOCTH, IPU3HAK
MEPIEHAUKYJISIPHOCTH NPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOMN NMEPIEHAUKYIISIPHON
MJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKY MPSAMOM U TIIOCKOCTHIO, JBYTPAHHbIN
YTOJI, TMHEWHBIN YToJ IBYTPaHHOTO yriia. [lepreHauKyssip 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TIJIOCKOCTH, MPOEKIUs (PUTYphI
Ha IUIOCKOCTh. lIeprneHauKyIapHOCTh MJIIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH
JIBYX IJIOCKOCTEN. Teopema 0 TpEX NMEePIEeHAUKYIISIpax.

MHororpaHHuKH

IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yrompHas
npU3Ma, TpaHd U OCHOBAHMSI MPU3MBI, MpsiMas U HAKJIOHHAs MpPHU3MbI, OOKOBas U
IIOJIHAs IOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOyroibHbIM NapaJIEICIUIIE T



U ero cBowcTsa. [Ilupamuna: n-yronpHas nupamuia, rpaHd 1 OCHOBAHHUE NMUPAMUBL,
OOKOBasi M TOJIHAS MMOBEPXHOCTb MUPAMUJbI, MPAaBUIIbHAS U yCE€UEHHAs MUpamMuja.
OneMeHThl Mpu3Mbl W nupamuibl. [IpaBuibHbIE MHOTOIPaHHUKH: TOHSTHE
IIPAaBWJIBHOTO MHOTOIPaHHWKA, NpPAaBWJIbHAs IPHU3Ma W IpaBWIbHAsA IHUPAMHUJIA,
IpaBUIbHAs TPEYTOJbHAs MUpPaMUJIa U MPaBUIIBHBIN TeTpa’p, Kyo. IlpencraBinenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’Ap U uKocazap. CeueHus Npru3Msl
Y IUPAMUJIBL.

CummMeTpus B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpamMuAax, napaieiaenuneaax, npaBUiIbHbIX
MHOT'OTPAaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOIl TMOBEPXHOCTH W TMOJHONW TIOBEPXHOCTH MPSAMOM MPU3MBI, IUIOUIA/b
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOM mpu3Mebl. [Lnomaas 00koBoM
ITIOBEPXHOCTH M ITOBEPXHOCTH MPABWIBHOM MNHPAMHUIBI, TEOpeMa O IUIOIAAU
yceu€HHOU nupamupbl. [lonstue 00 00béMe. O0BEM TUpamMuabl, IPU3IMBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIAIAMU
HOBEPXHOCTEH, 00bEMAMHU MTOOOHBIX TE.

11 KJIACC

Tena Bpamenust

[Munuaapuyeckas MOBEPXHOCTh, 00Opa3yroIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON MoBepXHOCTU. [{umuHap: ocHOBaHUs U OOKOBasi MOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOH U TIOJHOM TTOBEPXHOCTH.

Konnueckast moBepXHOCTh, OOpa3yroIIMe KOHMYECKOW TOBEPXHOCTH, OCh WU
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOoHyC: OCHOBaHME U BepilivHa, o0pa3yromias u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBAHUSI U1 OOKOBAsi IOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AUaMETp, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumMHoe pacnonoxenue chepsl UM IIIOCKOCTH, KacaTelbHas IMIOCKOCTh K cdepe,
IJI01a/1b ChEpHI.

N3o0pakeHue Ten BpalleHus Ha IMII0CKOCTU. Pa3BépTka HuMHApPa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIH
okoJ10 cepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonsarue 06 00BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Tei. Teopema 00 00béMe
MPSIMOYTOJILHOTO TIapaJijiesienumeia U cineAcTBus u3 He€. O0hEM mMIMHIpa, KOHyca.
O0BEM mapa u miomaab chepsl.

[Tonobnsie Tenma B mpoctpaHcTBe. (COOTHOIICHUS MEXAYy IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.

Ceuenust mwiMHApa (MapajyIeIbHO U NMEPIEHANKYISIPHO OCH), CEYEHUsI KOHYyca
(mapajuienbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIMHY), CEUEHUS 1Iapa.



BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH M B MpocTpaHcTBe. CII0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKkTOopa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIpaBUJI JEUCTBAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHaTax. YT0I MEXKIY BEKTOPAMU.
CkansipHO€ TPOM3BEJICHUE BEKTOPOB. BpIUunciIeHWE YIIOB MEXIAY HNPSIMBIMH M
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPHA PEILICHUN T'€OMETPUYECKUX 3a/1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6Oyuenus B 10 kiacce oOydaromuiics TMOJXYYUT CIEIYIOITUE
MIPEIMETHBIC PE3yJIbTaTHhI:

OTIEpUPOBATH MOHATHSIMH: TOYKA, TIPSIMAast, TNIOCKOCTB;

MPUMEHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HHUX TPU PEIICHUH
TCOMETPUUYECKHX 33]1aY;

OTIEpUPOBATH MOHATHSAMH: NAPAICTHPHOCTh M NMEPICHANKYIIPHOCTh MPSAMBIX H
IUIOCKOCTEH;

KJIacCU(PUIIMPOBAaTh B3aWMHOE PACIOJOKEHHE TPSAMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTepUPOBAThH MOHATUSMU: JIBYTPAHHBIA YTOJ, TPAHU JIBYTPAHHOTO yTJa, peOpo
JBYTPAHHOTO YyTJIa, TMHEHHBIA yTOJI ABYTPAHHOTO YyIJla, TpaaycHas Mepa ABYTPaHHOTO
yria,

OTEepUPOBaTh TOHSTUSIMHU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKJIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWJIbHBII MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, TpU3Ma,
MPSIMOYTOJIHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KiIaccupuKauu
(BBIMTYKJIBIC ¥ HEBBIMYKJIBIC MHOTOTPAHHHUKH, TIPABHIIBHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIC TPU3MBbI, TAPAIJICIICTIUIIC]IbI);

OTIEpUPOBATh TOHATHSIMU: CEKYIIas TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI TIOCTPOCHHS CEUCHUM, UCTTIONIB3YSI METO]T CJICIIOB;

CTPOUTH CEUYCHHS] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJHSATH (BHIHOCHBIC)
MJIOCKUE YEPTEeKHU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7a4l Ha HAXOXKJICHHE T€OMETPHUYCCKHX BEIIMYWH 10 00pas3laM WM
QITOpUTMaM, TIPUMEHSSI HM3BECTHBIC aAHAJUTHYECKHE METOABl TMPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKHX 3aJad Ha BBIYMCIICHHE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMO#, OT TOYKH JIO TUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS
PSIMBIMU;

pemaTh 3aJa4i Ha HaXOXKJIEHWE T€OMETPUUYECKUX BEIUYHMH MO 0o0pasmam wiu
QITOPUTMAaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPHU PEIICHUN



CTaHJAAPTHBIX  MAaTEeMaTHYECKMX  33Jad HA  BBIYMCICHHE  YIVIOB  MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU, MEKTY IPSIMOM U IUNIOCKOCTBIO, MEXKTY IIIOCKOCTSIMH,
JBYTPaHHbBIX YIJIOB;

BBIUUCTAT OOBEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3MA,
NUpaMua) ¢ MpUMEHEHHEM (HOPMYII, BEIUUCISATh COOTHOIICHUS MEXAY IUIOMIAIIMU
HOBEPXHOCTEH, 00bEMAMHU 1TOJOOHBIX MHOTOIPAaHHUKOB;

OIIEpUPOBATh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (DUTYPBI;

U3BIIEKAaTh, MPEOOpa3OBbIBATH M HUHTEPIPETHPOBATH  HHPOPMAIHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OPUMEHATh T€OMETpUYECKUE (PaKThl AJI PELICHUS CTEPEOMETPUUECKUX 3a/ad,
IIPEATOIAraoIMX HECKOJIBKO IIaroB PELICHUs], €CIM YCIOBHUS NPUMEHEHHUs 3aJaHbI
B SIBHOU (popme;

MPUMEHATHh  MPOCTEMIIME  MPOrPaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUBOJUTH NIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh NPOSBICHNUE 3aKOHOB IT€OMETPHUH B HCKYCCTBE;

MIPUMEHATh TOJyYECHHbIE 3HAHUS Ha MPAKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyalluM W TNPUMEHITh HU3YYCHHbIE TMOHATHS B NPOLECCE IOUCKA PpEIIEHUs
MaTeMaTH4ecKu cHOpMyIUPOBAHHON POOJIEMbI, MOAETUPOBAThH peajbHble CUTYallUU
Ha A3BIKE T'€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOpeM, amnmapara anreOpbl, pemarb MPaKTUYECKHe
3aJlayy, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEIUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTNEpPUPOBATh TMOHATHSIMU: IUJIUHIPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
HUAJMHIPUYECKON MTOBEPXHOCTH, HMIIMHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yroliue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTbD;

pacrno3HaBaTh Teja BpauieHus (MIIMHIP, KOHYC, cepa U map);

OOBSICHAITH CIIOCOOBI MOJTYYEHUS TEJ BpaIleHHUS;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEeHHUE Chephl U TNIOCKOCTH;

OTIEpUPOBATh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMeHTa, IIapOBOM CJI0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOS,
IapOBOU CEKTOP;

BBIYUCIISATH 00OBEMBI U TUIONIAIU TOBEPXHOCTEH TeJ BpaIlleHUs, FT€OMETPUUECKUX
TeJ C IpUMeHeHneM (HopMyI,

OTICpUPOBATh MOHATUSIMH: MHOTOTPaHHUK, BIMCAHHBIA B c(hepy W ONMMCAHHBIN
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIYHUCIISITh COOTHOIICHUSI MEXKIY TIOMAIIMA TTOBEPXHOCTEH M 00BbEMamMu
IMOJJOOHBIX TEN;



n300paxarb u3ydyaeMble (UTYpBl OT PYKM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

BBITNOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Bux cBepxy, cOOKy, CHU3Y, CTPOUTH CEUEHHUs TEJ BPAILICHHUS;

U3BJIEKATb, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH
MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpaxX, MPEACTABICHHYIO
Ha YepTekKax U pUCYyHKaXx;

OIIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATh JICUCTBUSl CJOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHM O0JIa/1at0T;

IPUMEHATH MPABWIIO ITAPAJUICICIIUIIE/A;

OIEepUPOBATh MOHATUSAMU: JIEKAPTOBbI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI;

HaxXOJUTh CyMMY BEKTOPOB U IPOU3BENCHUE BEKTOPA HA YHCIIO, YTOJI MEKIY
BEKTOpAaMH, CKaJSpPHOE MPOU3BENCHHE, PACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

MPUMEHSTH TeOMETpUYECKrEe (DAKTHI ISl pELIEHUsI CTEPEOMETPUUYECKUX 3a/1aY,
OPEANONaralolliuX HECKOJIbKO IAaroB pELICHUs, €CIU YCIOBHUS IPUMEHEHHUS
3a/1aHbIB IBHOU (hopMme;

pemars NpoCTEHIINE IeOMETPUYECKHE 33aJa4d Ha IMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJIA;

pemarb 3aJaud  Ha JIOKAa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIIEHHH M
HaXO0KJIEHUE T€OMETPUYECKUX BEITMYMH MO o0pa3uaM Uid aJropuTMaM, IpUMEHss
U3BECTHBIEMETO/BI IIPH PEIICHUH CTaHJAPTHBIX MAaTEMATHUYECKUX 3a4a4;

OPUMEHATh  NPOCTEUIIME NPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUYECKUX 3a]1a4;

IPUBOJNUTH TNPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
’KU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

NPUMEHATh TIOJYYCHHbIE 3HAHUS Ha NPAKTUKE: aHAIM3HPOBATH pPEaIbHbIE
CUTyallUM M MPUMEHATH HW3YUYEHHBIE IOHATHS B IMPOILECCE IOUCKA PELICHUs
MaTeMaTHYeCKl C(OPMYIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE€ TEOMETPUU, HCCIEN0BATh IOCTPOCHHBIE MOJETU C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX TIOHATUH U TEOPEM, ammapaTa anreOpsbl, pemaTh
INPAaKTUYECKHUE 337aud, CBS3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX BEIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo 4acoB
Ne HaunmeHnoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
n/n | mporpamMmsi Beero | KOHTPOIbHbIe | [IpaKTHYECKHE | oGhazopaTennHbIe pecypebl
padoTshI padoThI
1 BBenenune B crepeoMeTpHIO 10 bubmorexa HOK
A p p https://m.edsoo.ru/7f42al2c
[Tpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE. bubnmnoreka HOK
2 . 12 1
[MTapannenbHOCTh IPSAMBIX M IIOCKOCTEH https://m.edsoo.ru/7f42al2c
3 [lepneHIUKYIAPHOCTD IIPSAMBIX U IUIOCKOCTEN 12 1 bubmorexa IOK
PHCHAMKYIP p https://m.edsoo.ru/7f42al2c
4 Vel MeXIYy OPSIMBIMU U INIOCKOCTAMU 10 1 bubmmorexa OK
Ay 1p https://m.edsoo.ru/7f42al2c
bubmnoreka IIOK
M 11 1
> HOTOTParHHi https://m.edsoo.ru/7f42al2c
bu6anoreka LIOK
.. 1
6 OOBEMEI MHOTOTPAHHHKOR 3 https://m.edsoo.ru/7f42al2c
7 [ToBTOpEHME: ceUeHMs], pACCTOSHUS U YTIIbI 4 1
OBHIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c

11 KVIACC

Ne KoumnuectBo yacos
o/ HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
HpPOrpamMMbl Beero | KoHTPoJIbHBIe | ITpaKTHuecKHe | oGhazoparennHbIe pecypebl
I padoTshI padoTshI
b K
Tena BpareHus 12 nommorexa 110
https://m.edsoo.ru/7f42al2c
bubmuorexa [IOK
0B 5 1
OObEMeI Tex https://m.edsoo.ru/7f42al2c
BekTophl ¥ KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubamorexa LIOK
P pA pocip https://m.edsoo.ru/7f42al2c
[ToBTOpeHME, 00001IEHNE, CHCTEMATH3AIUS 7 1 bubmnoreka IIOK
3HAHUU https://m.edsoo.ru/7f42al2c
OBHIEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOT'PAMME



https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c
https://m.edsoo.ru/7f42a12c

OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebHubiii kypc «BeposSITHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MNpeAaHazHayeH s (popMupoBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIBTYPhl M IOHUMAHUS POJIM TEOPUU BEPOATHOCTEHN
KaK MaTeMaTU4YeCKOr0 MHCTPYMEHTA /Ui W3YyUYEHUS CIy4alHbIX COOBITH, BEIIUYMH U
nporieccoB. [lpum  m3ydeHMm y4eOHOro Kypca OO0OTamamTcs MpeACcTaBICHUS
OoOy4Jaronmxcs 0 METOAaX MCCIEI0BaHNs U3MEHUUBOIO MUPA, PA3BUBACTCS TOHUMAaHUE
3HAYMMOCTH W OOIIHOCTM MAaTeMAaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOU
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUIEHUE 3HAaHWUW, TTOJTyYEHHBIX
IpU U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha pa3BUTUE
MPEACTABICHUM O CIy4alWHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY HUMH HAa BaKHBIX
MpUMEpax, CHOKEThl KOTOPBIX MOYEPIHYTHI M3 OKpYKarolero Mupa. B pesynbrare
y oOydarmomuxcs JOJDKHO — c(OpMHUPOBAThCS  MPENCTaBICHUE O  Haubosee
YHOOTPEOUTENBHBIX U OOIIUX MAaTeMaTHYECKUX MOJIEISAX, UCIIOJIb3YEMBbIX ISl OTTUCAHUS
AHTPOMIOMETPUYECKUX U IEMOTparuecKuX BEIHUMH, MOTPEITHOCTEH B Pa3IUYHOTO PO
U3MEPEHUSIX, JUIMTEIIbHOCTH  O€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBICHUH U TIPOIIECCOB B OOIIECTBE.

B cooTBeTcTBUM ¢ YyKa3aHHBIMM IIEJIIMH B CTPYKType Y4eOHOTO Kypca
«BepoAaTHOCTh M CTaTUCTUKA» JIJI YPOBHS CpeiHero oliero oopazoBanus Ha 0a30BOM
YPOBHE BBIACIECHBI CIEAYIOUIME OCHOBHBIE cojlepxareiabHble JHUHUU: «CiydailHbie
COOBITHSI U BEPOSITHOCTHY, «CilydallHble BEIMUMHBI U 3aKOH OOJIBIIIUX YUCET.

BaxxHyro 4yacth ydeOHOro Kypca 3aHMMAeT HU3YYEeHHUE Te€OMETPUYECKOro U
OMHOMUAJLHOTO PACMPE/ICICHU M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOraMu —
MOKa3aTeJIbHBIM U HOPMAJIbHBIM pacpe/IeJICHUSIMHU.

Conepxxanne nuHun «CiaydaliHble COOBITHS M BEPOSTHOCTH» CIYKUT OCHOBOU
s GOpMUPOBAHUS TIPEACTABICHUM O paclpelielieHUH BEPOATHOCTEH MEXIy
3HAYCHUSIMU CITyYallHBIX BEJIMYMH, a TakXKe dTa JIMHUS HeoOxoauma Kak 0Oa3za
JUTSL U3yYEHUS 3aKOHA OOJIBIIUX 4yuceN — (QyHAAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MpUPOJIe U OOIIECTBE U UMEIOIIET0 MaTeMaTtudeckyro Qgopmanuzamuio. CaMm 3aK0H
OONBIIMX YHCENl Tpejaraercs B O3HAKOMUTEIBHOW (opmMe ¢ MUHUMAIBLHBIM
UCITIOJIb30BAaHUEM MAaTEMAaTHUYECKOro (popmanuzma.

TeMmbl, CBsSI3aHHBIC C HEMPEPHIBHBIMU CIyYalHBIMU BEJIMYUHAMH, AKIICHTUPYIOT
BHUMaHHE O0YyYaOINUXCs HA OMMCAaHUU M MU3YYCHHUH CIyYalHBIX SBICHUN C TTOMOIIBIO
HEMpEephIBHBIX (QyHKIMHA. OCHOBHOE BHUMAHHE YICISIETCS MOKAa3aTEIHbHOMY H



HOPMAJILHOMY  pPAacCTpeNeeHusIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHTEIHLHOE
U3yYeHUEe MaTepuaia 0e3 JoKa3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JJIsi HU3Y4eHUsT ydeOHOTO Kypca
«BepositHOCTh M cTaTucTHKA» — 68 vacoB: B 10 kmacce — 34 uvaca (1 wac B Hemeo),
B 11 xnacce — 34 yaca (1 vac B HeZieIi0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienrie JaHHBIX C MOMONIbIO Tabmuir W nuarpamm.  CpenHee
apupmMeTHIecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIIEE 3HAUCHH S, pa3Max, TUCTIEPCHS
Y CTaHJIApTHOE OTKJIOHEHUE YUCIIOBBIX HA0OPOB.

CrnydyaiiHble SKCHEPUMEHTHl (OMBITHI) W CIydallHbIE COOBITHUSA. DJIEeMEHTapHbIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydailHOro coObITHUSI. BAM30CTh YacTOThl U
BeposiTHOCTU CcOObITHH. Ciy4yaliHbIe ONBITHI C PABHOBO3MOXKHBIMH 3JIE€MEHTapHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Omnepanuu Hajg COOBITHSIMHU: TIEpeceueHHUe, OOBEIUHEHUE, MPOTUBOIOJIOKHBIC
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEpOSATHOCTEW. JlepeBOo  CilydailHOIo
sKcriepuMenTa. @opMyiia MoaHOM BeposiTHOCTH. HezaBucumbie COOBITHS.

KomOunaropaoe mnpaBuno ymHoxkeHus. llepectanoBku u daktopuan. Yucio
coueranuid. Tpeyronsuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIii cinyyaliHbI ONBIT (KCHBITAaHUE), ycrnex W Heyaada. HesaBucumbie
ucnbiTanusd. Ceprsi HE3aBUCUMbBIX UCIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
vcnblTaHui bepHysu.

Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Tpumepsl pacnpeieieHnii, B TOM YUCIIe, TEOMETPUUECKOe U OMHOMHUAILHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKU CIIyYalHbIX BEJIMYMH: MaTeMaTH4YECKOE OYKHIaHMHE,
JIUCIIEPCHsT M CTaHOAPTHOE OTKJIOHEHWe. IIpuMepbl NpUMEHEHHs MaTeMaTU4eCKOIo
OKMJAHUS, B TOM YHUCJIE B 3aJadyax M3 IIOBCEAHEBHOM >XU3HH. MaremMaTH4ecKoe
OKuJaHWe OWHAPHOW CIIyd4alHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTH4ecKoe OKHUIAHWE U AUCIEPCUS T€OMETPUYECKOro U
OMHOMMAJILHOTO PACTIPEIEICHHIA.

3akoH OOJBIIMX YUCENT U €T0 POJib B HayKe, MpUpoje u oobmecTBe. BriOopounsIii
METO/]I UCCIIeIOBaHUM.

[Ipumeppl HENpephIBHBIX  CiIydyalHbIX BenuuyuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3ajadd, MPUBOIAIIME K HOPMalbHOMY pacnpenencHuro. Ilonarue
O HOPMAJIbHOM PacCIpeIEICHUN.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenns B 10 kiacce oOydaromuiicss TOJYYUT CICAYIOIIUE
MPEAMETHBIEPE3YIbTATHI:

YUTATh U CTPOUTH TaOJIHUIIbI U JUATPAMMBI;

OIepUpOBaTh MOHATUSIMU: CpeliHee apudmeTrueckoe, Meuana, HaubobIee,
HaMMEHbIIEE 3HAYCHHUE, Pa3MaX MACCUBA YUCJIOBBIX JAHHBIX;

ONEpUPOBATh MOHATUSAMHU: CIYYaWHBIM SKCIEPUMEHT (OIBIT) M CIy4alHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (PIEMEHTApHBIA HCXOM) CIy4alHOTO OIBITA,
HAXOJUTh BEPOSATHOCTH B OIBITaX C PABHOBO3MOXKHBIMU CITyYallHBIMU COOBITUSIMH,
HaxoOJIUTb M CpPaBHUBATh BEPOATHOCTH COOBITUH B M3YUYECHHBIX CIIyHYaiHBIX
DKCIIEPUMEHTAX;

HaxoJUTh U GOPMYJIUPOBATH COOBITHS: MEPECCUCHUE U O0OBEUHEHHUE JaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOJOKHOE JAHHOMY COOBITHIO, I10JIb30BAThCS
nuarpamMamMu Jusiepa U GopMyJIon CI0KEHUsI BEPOSATHOCTEH MpU pelIeHUH 3a/1ay;

ONEPUPOBATh MOHATUSMU: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C MOMOUIBIO IPABWIA YMHOXEHUS, C IOMOIIBIO JEepeBa
CIIy4alHOTO OIIBITA;

OPUMEHATh KOMOMHATOPHOE IMPaBWJIO YMHOXKEHHS NpPU PELIECHUU 3a/ay;
ONepUpOBaTh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIE WCIIBITAHUS, CEPUS
UCTBITAaHUHM, ycleX M HeyJada, HaXOAWTb BEPOATHOCTH COOBITMH B Cepuu
HE3aBUCUMBIX UCHBITAHUI J0 MEPBOro ycrnexa, HaXOAUTh BEPOSITHOCTH COOBITHI B

cepuu ucnblTanuil bepnyiuy;

ONepUpoBaTh  TOHATHSAMHU:  Cly4yallHas  BEJIMYMHA,  PACIpEEIICHHE
BEPOSITHOCTEN, JUarpaMma pacipeieseHusl.

K konmy oOyuyenus B 11 kiacce oOydaromuiicss MOMYyYUT CIEIYIOUTUE
IIPEAMETHBIEPE3YJIbTATHI:

CPaBHUBAThb  BEPOSTHOCTM  3HAYEHUW  CIIyYaliHOM  BEJIMYMUHBI 110
pacnpenceHUI0 WINC TOMOLIBIO JUarpaMm;

ONEPUPOBATH MOHATUEM MATEMATHYECKOTO OXKUIAHUSA, IPUBOIUTH NPUMEPHIL,
KaK INPUMEHSETCS MaTeMaTUYECKOE OXKHUIAHUE CIy4YalHOW BEIVMYMHBI HAXOIUTH
MaTeMaTH4ECKOE OXKUIAHUE 110 JAHHOMY PaCIIpeIeJICHUIO;

UMETh MPEJICTABIICHNE O 3aKOHE OOJIBIINUX YUCET;

VMEThb IIPEJCTABIICHUE 0 HOPMaJIbHOM

pacrupencieHuu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n POrpamMMbl Beero | KenTpoabnbie | HpakThieckue o0pazoBaTelbHbIE
padoTshI padoTsbI pecypebl
1 IIpenacraBnenne faHHBIX U OMUCATENbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/7f41a302
CryuaiiHble OIBITHI U CllydaiiHble COOBITHS,
2 OIIBITEI C PABHOBO3MOKHBIMU 3 1 bubmorexa [TOK
P https://m.edsoo.ru/7f41a302
3JIEMEHTapPHBIMU HCXO0/IaMH
3 Onepanuu Hajg COOBITHSIMU, CIOXKEHHUE 3 bubnnorexa [HOK
BEPOATHOCTEMN https://m.edsoo.ru/7f41a302
VcaoBHAS BEPOATHOCTD, JIEPEBO CIYIANHOTO
4 omnbITa, o Mp na HOHHOﬁHBS OSITHO};:“I/I u 6 1 bubmmorexa LIOK
» DOPMY . p https://m.edsoo.ru/7f41a302
HE3aBUCUMOCTE COOBITHI
bu6mmoreka [IOK
5 9 (0] 4
JIEMEHTRL KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
6 Cepun nociea0BaTeNbHBIX HCIIBITAHUI 3 1 bubmmorexa [TOK
p a https://m.edsoo.ru/7f41a302
7 Cry4aiiHple BEIUYNHEI U PacIlIpeneIeHust 6 bubnnorexa LIOK
y pactip https://m.edsoo.ru/7f41a302
8 O0001IeHrEe U CHCTEMATH3AIM 3SHAHUH 5 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

11 KVIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n | mporpamMmbl Beero Kourpoanbbie | IlpakTuyeckue o0paszoBaTejbHbIE
padoThI padoThbI pecypebl
1 MareMatuueckoe 0KHUJIaHue CITydYailHOU 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/7f41a302
5 Jucnepcus u cTaHIAPTHOE OTKIIOHEHUE 4 1 1 bubnuorexa [JOK
CIIy4aiiHOM BEJTMYUHBI https://m.edsoo.ru/7f41a302
3 3aK0H OOJIBIINX YHCET 3 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
3) H 2 1
OPMBIIEHOS pactipeleneiue https://m.edso0.ru/7f41a302
6 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 19 9
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

10 KJIACC
AmumoB IIILA. YueOnuk «Anrebpa W Havama maremaTmueckoro aHammza 10-11» - M.:
«IIpocBemmenuney , 2017.

Artanacsn JI.C. YueOnuk «'eomerpus 10-11» -M.: «IIpocBemenue», 2018

11 KJIACC
AmuvoB IIILA. VYueOHuk «Anrebpa W Havajga MaTemMaTudeckoro anamusza 10-11» - M.:
«IIpocsemenue» , 2017.

Artanacsa JI.C. Yuebnuk «I'eomerpust 10-11» -M.: «lIpocsemnienue», 2018

N.P.Bricoukuii, 1.B.Sflmenko Martemaruka. BepostHocts u cratuctuka: 10-11 kmaccst:
0a30BbIi ypoBeHb: — Mocksa: [IpocBemenue, 2023;

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

10 KJIIACC
AmumoB III.A. YueOHMK «Anrebpa W Hadajga MaTemMaTudeckoro aHammsa 10-11» - M.:
«IIpocsemenue» , 2017.

Atanacss JI.C. Yue6bnuk «'eomerpust 10-11» -M.: «IIpocBemenuey, 2018

Anrebpa ¥ Haydaja MaTeMaTHYEeCKOTro aHaIM3a. [{MIakTHIecKue MaTepraibl K yUeOHUKY

1. A.AnumoBa u npyrux. 10 kmacc / M.U. [llabynun, P.I'.I"a3zapsn u ap.-M.: IIpocBemienue,
2017.

I'eometpus. Aunaktuueckue matepuansl. 10 knace./b.I".3uB. - M.: IIpocBemienune, 2017.

N.P.Beiconkuii, .B.fmenko Maremaruka. BepositHocTh 1 ctatuctuka: 10-11 knaccst:
0a30BbIN ypoBeHb: yueOHUK: — Mocksa: [IpocBemenue, 2023;

11 KJIIACC
AmumoB IIILA. VueOGHuk «Anrebpa W Hayajga MmareMmaTudeckoro ananmuza 10-11» - M.:
«IIpocemienue» , 2017.

Atanacsn JI.C. YueOnuk «I'eomerpust 10-11» -M.: «IIpocBemmenue», 2018

Anrebpa u Hauana MaTeMaTHYECKOro aHanu3a. JlugakTuueckue MaTepuaibl K yUeOHUKY
HI.A.AnumoBa u apyrux. 11 kiacc / M.M. labynun, P.I".T'a3apsnx u np.-M.: [Ipocsemienue,
2017.

I'eomerpust. Annaktuueckue Matepuainsl. 11 knacc./b.I".3uB. - M.: [Ipocsemmenue, 2017.

N.P.Beiconknii, 1.B.Slmenko Maremaruka. BepositHocTh 1 ctatuctuka: 10-11 knaccsr:
6a30BbIif ypoBeHb: yueOHuk: — Mocksa: [Ipocsemenue, 2023;



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI 1
PECYPCbBI CETU UHTEPHET

10 KUIACC

https://resh.edu.ru/  https://edu.skysmart.ru/  homework/new;  https://infourok.ru/;
https://multiurok.ru/

11 KUIIACC

http://www.school-collection.edu.ru — emuHass KOJUIEKIMS IU(PPOBBIX 00Pa30BaTEIBHBIX
pecypcos.

http://oTkpeITHI ypoK pd. MaTemaTHKa- S M1y Ha yPOK MaTeMaTHKH

http://www.ege.edu.ru/ Enunsiii ['ocynapcTBeHHBIH SK3aMEeH

http://www.edu.ru/ - Poccuiickuii o0pa3oBaTeabHbIi TOPTaI

http://www.school.edu.ru/ - Poccuiickuii 001eo0pa3oBaTeibHbIi MOPTA

http://fcior.edu.ru/ - deaepanbHbIii HEHTP HHOOPMAITHOHHO-00PA30BaTEILHBIX PECYPCOB
http://window.edu.ru/ - EauHoe 0KHO A0CTyIa K 00pa30BaTeIbHBIM pecypcam



https://resh.edu.ru/
https://edu.skysmart.ru/
https://www.google.com/url?q=http://www.school-collection.edu.ru/&sa=D&ust=1542989639379000
https://www.google.com/url?q=http://lit.1september.ru/urok/&sa=D&ust=1542989639379000
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1542989639380000
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1542989639381000
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1542989639381000
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1542989639382000
https://www.google.com/url?q=http://window.edu.ru/&sa=D&ust=1542989639382000

