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Pabouast nporpamma

no yueoOHomy npeamery «MaremaTuka» (0a30Bblii YPOBEHB)



I'po3nwrii - 2023

Pabouass nporpamma mo y4eOHomy npeaMery «Maremaruka» (0a30BbIid
YPOBEHB).

PabGouass mporpamma mo yueOHOMYy mpeameTy «MaremaTukay (0a30BBIi
ypoBeHb) (mpeameTrHas oOmacth «Marematuka U uHpOpMaTuka») (mamee
COOTBETCTBEHHO — IporpaMmMa MO MaTeMaTUKe, MaTeMaThKa) BKJIIOYAeT
MOSICHUTENBHYIO 3aIlMCKy, COJEpX)aHUuE OOyYeHHs, IUIAHUPYyEeMble pPe3yiIbTaThl
OCBOCHHS MPOTPAMMBI TI0O MaTeMaTHKE.

[losicHuTenpHast 3amuWcka OTpaXkaeT oOlue 1ead MW 3aJa4d  U3y4YCeHHUs
MaTEeMaTHUKH, XapaKTEPHUCTUKY TICUXOJOTHYCCKUX TMPEAMOCHUIOK K €€ HW3YUYEHHIO
00yYaroIMMUCS, MECTO B CTPYKTYpe YUeOHOTO IIaHa, a TaKKe MOAXOIbl K 0TOOpY
coJiepKaHusl, K OTMPEICICHUIO TIAaHUPYEMBIX PE3YJIbTATOB.

Conmepxanne 0OydeHHs PACKpPBIBAET COAEpKATENbHBIC JIMHUUA, KOTOPHIE
IpeajiaratoTcs g 003aTEIbHOTO U3YUYEHHUs B KaXKJOM KJIacCe€ Ha YPOBHE CPEHErO
o01ero 00pa3oBaHusl.

[TnarupyemMbie pe3ysIbTaThl OCBOCHHS TIPOTPAMMBI 110 MAaTEMAaTHKE BKIIFOUAIOT
JUYHOCTHBIE, METANPEIMETHBIE PE3yJIbTaThl 3a BECh MEPUOJI O0OYUEHHUs Ha YPOBHE
cpeaHero o01ero 00pa3oBaHusl, a TAKXKe MPEAMETHBIE IOCTHXKEHUS 00yUYaroIIerocs 3a
KaXX/IbIid 101 O0y4eHUSI.

IHosicHuTe IbHAS 3aNIMCKA.

[Iporpamma 1m0 MaremMaTHKE Ha YpOBHE cpeaHero oOiero oOpa3oBaHUS
paspaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH,
NPEeNbABISIEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPAAUIUMN POCCUHUCKOIO
oOpazoBanus. Peanu3zaiusi mporpaMMbl 1O MaTeMaTHKE OOECIIEUYMBACT OBIAJCHHE
KJIFOUEBBIMU KOMIIETCHITUSIMU, COCTABJISIONIAMUA OCHOBY JIJIi CaMOPA3BUTUSI H
HETNPEPBHIBHOTO 00pa30BaHUs, IIEIIOCTHOCTh OOIIEKYJIbTYPHOTO, JIWYHOCTHOTO U
MMO3HABATEIILHOTO Pa3BUTHS JINYHOCTH O0YUYaIOIIIUXCS.

B mporpaMme 10 MaTCMaTHUKEC YYTCHBI UJICH U IMOJIOKCHHUA KOHICIIIUNA Pa3BUTHUA



MareMaTu4eckoro ooOpazoBanus B Poccuiickoit ®enepanuu. B cooTBeTcTBUU C
Ha3BaHMEM KOHIICMIINK, MaTeMaTUYeCKoe O0Opa30BaHHE [OJXKHO, B YacCTHOCTH,
MPEAOCTABIATh KAXKAOMY OOyYaromemMycsi BO3MOXHOCTh JIOCTHKCHHUS YPOBHS
MaTEMaTUYECKUX 3HAHUW, HEOOXOJMMOIO JUIsl JajbHEHIIeH yCHenrHOW XU3HU B
obmiectBe. MIMEHHO Ha perieHue 3Tou 3ajauu HaleJeHa IporpaMmMa o MaTeMaTHKe
0a30BOT0 YPOBHHI.

MaremaTuka — ONMOPHBIA MPEAMET IJI1 M3YUECHHS] CMEXKHBIX TUCLMIUIMH, YTO
nenaet 0a30ByI0 MAaTEeMAaTHUECKYIO TIOJITOTOBKY HEOOXOIMMO.

[IpakTyeckass  MOJE3HOCTh  MAaTeMaTUKH  OOYCJIOBJIEHA  HaJu4YUeM
MPOCTPAHCTBEHHBIX (DOPM, KOJIMUECTBEHHBIX OTHOILICHHUM, SKOHOMUYECKUX PACUETOB;
HEO0OXOIUMOCThIO MaTEMAaTUYECKUX 3HAHUN B MMOHUMAHUU MPUHIIUIIOB YCTPOMCTBA U
UCIIOIb30BaHUSI ~ COBPEMEHHOM  TEXHHUKH, BOCHPHUSTHUS W UHTEPIPETALUS
Pa3HOO0pa3HOW COIMAIBHON, IKOHOMUYECKOW HH(POpMaALUK; MPAKTUYECKUX TPUEMOB
r€OMETPUUYECKUX U3MEPEHUN U MTOCTPOEHUH, YNTEHUS HH(DOPMAITUH, TTPEACTaBICHHON
B BHUJIE Ta0JINII, TUarpaMM U rpaduxos.

[IpuMeHeHUEe MAaTeMaTUYeCKOTO CTWJIS MBIIUJICHUS, TMPOSBIISIIONIETOCS B
ONpENeIEHHBIX YMCTBEHHBIX HaBbIKaX, MpUEMAX M METOJAX MBIIUICHUSI YEJIOBEKa,
nporeccax 00O0OIIEHUST U KOHKPETH3alluM, aHajlu3a W CUHTEe3a, KiacCu(pUKaIUUu U
cucTeMaTu3anuu,  abCcTparMpoBaHuMs UM aHAIOTHMM  Kak  (OpPMHPOBAHUU
ANTOPUTMUYECKON KOMIIOHEHTBI MBIIIUIEHUSI U BOCIIUTAHUU YMEHUMN JAEHCTBOBATH IO
3aJlaHHBIM ~ QJITOPUTMaM, TO3BOJISIIOIIEH  COBEPIIEHCTBOBaThH  MU3BECTHBIE U
KOHCTPYHUPOBaTh HOBBIE. OOBEKTHI MAaTEMAaTUYECKUX yMO3AKIIOUEHUN, TpaBuiIa MX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT
BBIpaOOTKE YMEHUN (POpMyJHMpOBaTh, 0OOCHOBBIBATh M JOKa3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUUECKOE MBIIICHHE.

OOy4deHre MaTeMaTHKe KaK BO3MOKHOCTh Pa3BUTHS Y O0yYArOIIUXCSl TOUHOM,
parmoHaNbHON ¥ WH()OPMATUBHON pedH, YMEHHUS OTOMpaTh HamboJee MOAXOISIINE

SA3BIKOBBIC, CHMMBOJIMYCCKHC, Fpa(bI/I‘IeCKI/IC cpeacTtBa i BBIPAKCHUA Cy}Kﬂ;eHI/Iﬁ )51



HArJISITHOTO UX MPECTaBICHHUS.

OO011ee 3HAKOMCTBO C METOJJaMH TTO3HAHUS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeaMeTe M METOJE MAaTEeMaTHKH, €ro OTJIWYHS OT METOJOB €CTECTBEHHBIX U
IYMaHHUTapHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHs MaTeMaTHKH AJs PelIeHUs
HAYYHBIX U MPUKIIAJIHBIX 3a/1a4 KaK HEOOXOJUMBIA KOMIIOHEHT OOIIEeH KYJIbTYPHI.

W3ydeHnue MaTeMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIIUTAHHIO YEIOBEKa,
MOHUMAHMIO KPAcOThl M H3SIIECTBA MATEMaTHYECKUX PACCYKICHHUU, BOCHPUATHUIO
reOMEeTPUUYECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[TpuopurerHpiMu HensiMu 00yueHus mareMatuke B 10—11 kinaccax Ha 6a30BoM
YPOBHE SIBJISIIOTCSI:

(opMHUpPOBaHKE LIEHTPAIBHBIX MaTEMaTHYECKUX IMOHATHH (YMCIO, BEIMYMHA,
reoMerpuueckas (urypa, nepeMeHHas, BEpOSATHOCTb, (QYHKIUS), 00eCIeUMBAIOLINX
MPEEeMCTBEHHOCTh M TEPCHEKTUBHOCTh  MAaTEeMAaTHUYECKOTO  OOpa30BaHUS
00yJaroImmxcs;

MoJIBeJIcHNE OOYyJalolMXcs Ha JOCTYIMHOM [IJIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKH U OKPY’KAIOIIEro MUpa, MOHMMAaHUE MAaTEMAaTUKH KaK 9acTh
oO1Iel KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE HWHTEUIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEN OOy4YaromMXcs,
[O3HABaTEeJIbHOM  aKTMBHOCTH,  HCCJIENIOBAaTENbCKUX  YMEHMH, KPUTHYHOCTHU
MBILLUICHUS, UHTEpeca K U3YYEHUIO MATEMATUKH;

dbopmupoBanre (GyHKIIMOHATHLHOW MaTEeMAaTUYECKON TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUYECKHE aCIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalUAX U MPU
U3yYeHWH JIpYTUX Y4eOHBIX TIPEIMETOB, TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh WX Ha S3bIKE MaTEeMAaTUKH W CO3/1aBaTh
MaTeMaTHYeCKUE MOJENHU, MPUMEHSATh OCBOCHHBIM MaTeMaTW4YecKui ammapar AJis
pelIeHrs] TMPaKTUKO-OPUEHTHPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH W OIICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH CcOZiepKaHusi MareMaTuku B 10—11 kmaccax siBistroTCA:



«Hucna u BeIUUCIEHUNY, «Anredpa» («Anredpandeckue BIpaKeHUs», « Y paBHEHUS U
HEPABEHCTBAY), «Hayvana MaTeMaTH4eCKOTro aHaIn3ay, «I"eomeTpus»
(«'eomerpuueckue ¢urypel W uX CBOHCTBa», «l3MepeHHe TreoMeTpHUYecKUX
BeIUYNH»), «BeposTHOCTh M cTaTUcTHKa». CoaepiKaTrenbHble JUHUU Pa3BUBAIOTCA
napajuieIbHO, KaXJas B COOTBETCTBHH C COOCTBEHHOH JIOTHKOW, OJHAKO HE
HE3aBUCHUMO OJHA OT JIpyroi, a B TECHOM KOHTAKTE€ W B3auMoAeucTBuU. Mx
0OBEUHSET JIOTUYECKAas COCTABISAIONIAs, TPAAUIIMOHHO MPUCYIIas MaTeMaTHKe WU
MPOHU3bIBAIONIAS BCE MaTEMaTHYECKUE KYpPChl M  COJEepXKATEIbHbIE JIMHUHU.
CdopmymupoBannoe B DPI'OC  COO T1peboBaHMe «BIAJACHHUE METOJIAMH
JIOKa3aTeIbCTB, aQJIrOpUTMaMHM  pElIeHUus  3aaad, yMeHue (HopMyIupoBaTh
ONPENICIICHNS, AKCUOMBl U TEOPEMbI, NMPUMEHSITh HMX, MPOBOAUTH JOKA3aTEJIbHBIC
pacCyXJIeHHs B XOJ€ peUICHUs 3a/lay» OTHOCUTCS KO BCEM YYeOHBIM Kypcam, a
dbopMupOBaHUE JIOTUYECKUX YMEHUW paclpeaeisieTcsl Mo BCeM rojiaM OOydYeHHs Ha
YpOBHE CpeAHEro o0I1Iero o0pa3oBaHus.

B cootrBerctBum ¢ ®I'OC COO wmaremaTuka SBISETCS 00s3aTEIbHBIM
MpeMeTOM Ha JIaHHOM YypoBHE oOpaszoBanus. I[IporpamMmoii mo MaremaTuke
npeaycMaTpuBaeTCs u3ydeHue yueOHoro npeamera «Marematukay B paMKax TpEX
y4eOHBIX KypcOB: «Anredpa ¥ Hauyajga MaTeMaTHYECKOTo aHanu3ay, «I'eomeTpus»,
«BeposaTHOCTD U cTaTuCTHKA». POPMUPOBAHUE JIOTUYECKUX YMEHUN OCYILECTBIISECTCS
Ha TPOTSHKEHUU BCEX JIET OOy4YEeHHsS Ha YPOBHE CpefHero oolmiero oOpa3oBaHus, a
AJIEMEHTHl JIOTUKU BKJIIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BHIIIE YUEOHBIX
KYPCOB.

O6miee uncno as uzyuenust matematuku — 306 gacos: B 10 kiacce — 170 yacoB
(5 yacoB B Hezpeno), B 11 kimacce — 136 yacoB (4 yaca B HEZEINIO).

[TnanupyemMbie pe3yabTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHUKE Oa30BbIi
YPOBEHBb Ha YPOBHE CPEIHETO 00111eTO 00pa30BaHUs.

B pesynbrare n3ydeHuss MaTeMaTHKH Ha YPOBHE CPETHET0 O0IIero 00pa3oBaHus

y oOyyaroierocst 0yayT copMHUpOBaHbI CIAEAYIONTNE TUIYHOCTHBIC PE3yJIbTAThI:



1) rpax1aHCKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3HUIIMK 00YJarOIIerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMATHUYECKUX
OCHOBaX  (YHKUMOHUPOBAHMS  PA3NUYHBIX  CTPYKTYp, SBJICHHH, TpoLEIyp
IPaKIAaHCKOTO 0011ecTBa (BRIOOPHI, OMPOCH! M IPYTO€), YMEHHE B3aUMOICHCTBOBATH C
COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHUM C UX (YHKUIUSIMHU U HA3HAYCHUEM;

2) MaTpUOTHYECKOTO BOCITUTAHUS:

c(hOPMHPOBAHHOCTh POCCHUUCKONW TPAKIAHCKOW HICHTUYHOCTH, YBAXKCHHUS K
IPOILIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB M POCCUMCKOM MAaTEMAaTUYECKOMW IIKOJIbI,
UCIIOJIb30BAHUE OTHUX JIOCTHKEHUH B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEM POCCHUHCKOTO Hapojia, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHHUI HAayKU U JIeSITEIbHOCTBIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHONIIEHWE K MHUPY, BKIIOUYasl SCTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/lay, PEIICHHUM, PaCCY)ACHUN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATh MaTEMAaTUUECKHE 3HAHUS B HHTEpecax
3I0pOBOTO M O€30IMacHOro obpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
30POBBIO (3I0POBOC IHTAHHWE, COAJTAHCUPOBAHHBIA PEKHUM 3aHATUA M OT/bIXA,
perynsipHas (Qu3uyeckas akTUBHOCTb), (DU3UUYECKOE COBEPILICHCTBOBAHHE IIPU
3aHSATUSAX CIIOPTUBHO-03I0POBUTEIBLHOM AESATEIbHOCTHIO;

6) Tpy10BOT0 BOCIIUTAHU:



TOTOBHOCTb K TPY/Ly, OCO3HAHHUE [IEHHOCTH TPY 000U, HHTEPEC K Pa3TnIHBIM
chepam mnpodecCHOHATBHOW JEATEIHHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMA, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymed mpodeccnn u
pean30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 0O0Pa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTHKECHUHM BCEH KU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUH MTPAKTHYECKHX 3a/1a4 MAaTEeMaTHICCKOM
HaTpaBJICHHOCTH;

7) PKOJIOTHYECKOT0 BOCITUTAHUS:

chOPMHUPOBAHHOCTh  JKOJOTUYECKOM  KYJbTYpbl, TOHUMAaHUE  BIUSHUS
COIMATBHO-DPKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHON
Cpelibl, 0OCO3HAaHUE II100aTBHOTO XapaKkTepa IKOJIOTHIYECKUX MPoOIIeM, OpUEHTallUs Ha
IpPUMEHEHUE MAaTEeMaTHUYEeCKUX 3HAHUM JUIsl pEIIeHHs 3a/1a4 B 00JIaCTH OKpY>Karolien
Cpenpl, TUTAHUPOBAaHUE TOCTYIKOB M OIEHKHM WX BO3MOJKHBIX ITOCJICACTBHH IS
OKPY>KaIoIlen Cpebl;

8) IIEeHHOCTH HAYYHOTO MTO3HAHUS:

cOPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUE MAaTeMaTHUYeCKON
HayKd Kak c(epbl YeTOBEUYCCKON NEITEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTS Pa3BUTHS ITUBWJIM3AINH, OBJIAJICHUE S3bIKOM MAaTEMATHKU W MaTeMaTHYECKOM
KyJIbTYpPO# KakK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATEIbCKYIO IESITEIbHOCTh MHANBUYATBHO U B TPYTIIIE.

B pe3ynbrare u3yueHus MaTeMaTUKH Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus
y oOyyatoierocsi 0yayT chhopMUpOBaHbI MO3HABATEIHLHBIC YHUBEPCAIbHBIC YUCOHBIC
JEHUCTBUS, KOMMYHUKATUBHBIC YHHUBEPCAJIbHbBIC YYCOHBIC NEHCTBHS, PETYJISTHBHBIC
YHUBEpCaJIbHbIC YUeOHbIE ICUCTBUS, COBMECTHAS JEATEIHHOCTD.

VY obyuaromierocst Oyayt copMHUpoOBaHbI ClEAyrOIUME Oa30BbIe JOTUUECKHUE
JCHCTBYS KaK 9acTh MMO3HABATEIPHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHIA:

BBIABJIATE M XapaKTCPHU30BATh CYHICCTBCHHLIC IIPU3HAKKM MATCMATHYCCKHX



00BEKTOB, MOHATUM, OTHOIIEHUN MEX]y MOHATUSIMH, (OPMYIUPOBATH OMpPEETICHUS
MOHSTUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAITUU, OCHOBAHMSI JIJIS
00001IIeHNs U CPAaBHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIN3A;

BOCIIpUHUMATh,  (QOpMyJIUpoBaTh U MPeoOpa3oBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYUS B
dakTax, TAHHBIX, HAOIIOJCHUSX W YTBEPXKICHUSIX, TMpeiaraTb KPUTEPUH s
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JenaTh BBIBOABI C HCIOJb30BAaHHUEM 3aKOHOB JIOTMKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MATEeMaTHUYECKUX YTBEPKICHUMN
(OpsiMble U OT TIPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIHI;

BBIOMpATh CHOCOO pemieHus ydeOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEIICHUS, BEIOMPATh HAMOOJIEe MOAXOMAININA C YIETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Y  oOyuaromerocs  Oyayt  chopMUpOBaHBI  clienyrommue — 0a30BbIC
HCCJICIOBATENbCKUE JCHCTBUS KaK 4acTh ITO3HABATEIIBHBIX YHUBEPCAIBHBIX YICOHBIX
JNEUCTBUM:

WCIIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATENbCKUI HHCTPYMEHT TO3HAHUS,
(GopMyIMpOBATH BONPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY, yCTAHABINBATh
UCKOMOE U JaHHOe, (OpMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIIHIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIHFHO CTUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEOBAaHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEM MAaTeMaTH4eCKOoro OOBEKTa, SIBJICHHS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00beKTaMHu, SIBJICHUSIMU, TIPOIISCCAMU;

CaMOCTOATENFHO (OPMYTUPOBATh OOOOIIEHUS W BBIBOABI IO pPE3yJIbTaTaMm

POBEAEHHOTO HAOJIOICHUS, UCCIIEA0OBAHUS, OIIEHUBAThH JOCTOBEPHOCTH MOJTyYEHHBIX



pe3yJIbTaTOB, BBIBOJIOB M O00OIIICHUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TpoIlecca, a TaKkKe BBIABUTATD
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

VY obyuatoierocst OyayT chopMUpOBaHbI YMEHHS padoTaTh ¢ HHGOpPMaIIUEH KaK
9acTh TIO3HABATEILHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUM:

BBISIBIIATh J€(UUUTHI MHPOPMALMU, JAHHBIX, HEOOXOJUMBIX IUIsi OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBEIOMpPATh MH(POPMAIIUIO W3 MCTOYHUKOB PA3JMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (POopM
MpeICTaBICHHUS,

CTPYKTYpUpOBaTh HHGOPMAIIMIO, TPEACTABIATh €€ B pa3MyHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

VY oOyuaromerocst OyayT copMHUpOBaHBI YMEHHS OOIICHUSI KakK YacTh
KOMMYHHUKATHUBHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUM:

BOCIIPUHUMATh U (POPMYIIMPOBAThH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
IEIMHU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh
MOJIyYCHHBIN PE3yJIbTaT;

B XO0/I€ OOCYXXIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBI,
po0JIeMBbI, periaeMoi 3a/1auu, BHICKA3bIBaTh WJIEH, HAIIEJIEHHBIC HA IMOUCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXACHHUS C CYXICHHUSIMH JPYTHX YYaCTHUKOB JIHAJIOTa,
0oOHapyKMBaTh Pa3IMYME U CXOICTBO MO3UIUH, B KOPPEKTHOU (popMe GOpMyIHPOBATH
pa3HOIIIaCHsl, CBOU BO3PAKEHUS;

MPEJICTaBISITh PE3yJIbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, MCCIICIOBAHMUS,
MPOEKTa, CAaMOCTOATEIHLHO BHIOMpATh (opMaT BBICTYIUIGHUS C YYETOM 3a1ad

IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.



VY obyuatomierocst OyayT copMUpOBaHbl YMEHUSI CAMOOPTaHU3AIMU KaK YacTh
PETYISTUBHBIX YHUBEPCATbHBIX YICOHBIX IEHCTBHIA:

COCTaBIISITh IIJIaH, AITOPUTM PEIICHUs 3aJadd, BBIOUpATh CIOCO0 pelIeHHs ¢
y4E€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HMH(OPMALINH.

VY olyuaromerocsi OyayT copMUpOBaHbl YMEHHUSI CAMOKOHTPOJII KaK YacTh
PEryJISITUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA:

BJIa/IETh HABbIKAMU MIO3HABATEIbHOM pehIeKCUU KaK OCO3HAHMSI COBEPIIIaEMbIX
JIEUCTBUM W MBICIUTENBHBIX IPOLECCOB, MX PE3YyJbTaTOB, BJIaJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U pe3yibTaTa PElICHUS MaTeMaTH4YeCKOU
3a/lauu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPHU PEUICHUU 3ajlayH,
BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIN U YCIOBUSAM, OOBACHATh MPUYUHBI
JOCTH)KEHUSI WIIM HEJOCTHXKEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OUIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

VY obyuatromierocs OyayT copMUpOBaHbl YMEHUSI COBMECTHOM JI€SITEILHOCTH:

MOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIAWBUIYaJIbHON
paboThI TIPH PEIICHUH y4eOHBIX 3a7a4, TPUHUMATh 11eJTh COBMECTHOM JIEATeTLHOCTH,
IJIAHUPOBATh OPTraHMU3alMI0 COBMECTHOM pabOThl, pacmpenensitb BHIABI padoT,
JIOTOBApPUBATHCA, OOCYXKIaTh TMpPOIECC M PE3yJNbTaT palboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYHMHOBBIX (opmax padoThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WUHBIC), BHITIOJHATH CBOIO YaCTh PabOTHI M KOOPJAMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJI€HAMU KOMAaH]Ibl, OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa B
001U MPOYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM YIACTHUKAMH B3aHMOICHCTBHSI.

[IpeameTHbIE pe3yabTaThl OCBOCHMSI IPOrpaMMbI IO MaTeMaTUKE Ha 0a30BOM



YpOBHE Ha YPOBHE CpeIHEr0 0011ero o0pa3oBaHus MPeICTABIECHBI MO ToJlaM 00y4eHHUs
B paMKaX OTJENbHBIX yUeOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jieiax MporpaMMbl 1O
MaTeMaTHKE.

PaGouass nmporpamma y4yeOHOro Kypca «AJureépa u  Havyaja
MATeMAaTHYeCKOI0 aHAJIN3a.

HosicauTeIbHAA 3aNIMCKA.

VYyebnblii Kypc «Anredpa v Hayaina MaTeMaTUYECKOro aHaIN3ay» 00eceynBaeT
MHCTPYMEHTAIbHYIO 0a3y Il HM3yYeHHUs] BCEX €CTECTBEHHO-HAYYHBIX KYypCOB,
(GopMupyeT JOruueckoe U abCTpakTHOE MBIIUIEHUE OOYydYaroluXcsi Ha YPOBHE,
HEOOXOAMMOM Ui OCBOEHHSI Y4YEOHBIX KypCOB HMH(OpPMATHKH, OOIECTBO3HAHMS,
UCTOpPHH, CJOBECHOCTH. B pamkax ydyeOHOro kypca «AnreOpa M Hayaia
MaTEeMaTHYECKOTr0 aHaJn3a» OOy4YaroIluecs OBJAJEBAIOT YHUBEPCAJIbHBIM S3BIKOM
COBPEMEHHOW HayKH, KOTopas (pOpMyIHpyEeT CBOM JOCTHKEHHS B MAaTEMaTHYECKON
dbopme.

VY4eOHbIll Kypc anreOpbl U Hayajdl MaTEMaTHYECKOIO aHalu3a 3aKJIaJbIBacT
OCHOBY JJIsl YCIIEIITHOTO OBJa/ICHNUs 3aKOHAMH (DPU3UKH, XUMHUHU, OMOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHJCHIMH HKOHOMUKM U  OOILIECTBEHHOW JKHU3HHU, MO3BOJIET
OPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEAHEBHON kKM3HHU. OBiajleHue aOCTPaKTHBIMU U
JIOTUYECKH CTPOTMMHM MaTeMAaTHUYECKUMHU KOHCTPYKLUMSIMH DPa3BUBAaET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPKICHUS, HCIIOJIH30BATh
00001IeHNe M KOHKpETH3aluio, a0CTparupoBaHHWE U aHaIoOruio, (GopMUpyeT
KpeaTMBHOE M KPUTHUECKOE MbIIUIeHHe. B Xxome wu3ydeHus anreOpbl W Haval
MaTeMaTHYECKOr0 aHaJIM3a Ha YPOBHE CPEJIHEro 00111ero o0pa3oBaHus 00yJaromuyecs
MOJTy4at0T HOBBIH OMBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO TOCTPOCHUS
MaTeMaTHYECKUX MOJENIel pealbHbIX CUTyalluid W WHTEPIpPETaldyd TMOTyYeHHBIX
pEelIeHUH, 3HAKOMSATCS ¢ TPUMEpPaMU MaTEMaTHUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE,

HayK€ M B HCKYCCTBC, C BbIJAIOIMIUMHUCA MATEMATHUYCCKUMHU OTKPBITHUAMU H HX



aBTOpaMH.

Y4eOHplii Kypc anreOpbl M Hayal MaTeMaTUYecKOro aHanuza oO0janaer
3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIN peanu3yercs Kak depes
y4eOHBbII MaTepual, crocoOCTBYIONINM (HOPMUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS,
Tak U 4yepe3 crnenupuky ydeOHOM JesTeNbHOCTH, TPEOyIolell caMOCTOSATEIbHOCTH,
aKKypaTHOCTH, MPOJIOJKUTENIbHON KOHIIEHTpAllMM BHUMAHUSA U OTBETCTBEHHOCTH 3a
HOJIyYEHHBIN pe3yJIbTart.

B ocHOoBe MeTouKn 00ydeHus anredpe ¥ HayajaaM MaTeMaTHYecKOro aHaiu3a
JICKUT AESITEIbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B cTpykrype mporpammbl mo anreOpe W HadajgaMm aHalIW3a BBIICISIOTCA
CIIEYIOIINE COJEPKATEIbHO-METOINYECKUE JIMHUU: «Yucina u BBIYUCICHUS,
«DyHKIMU U rpa@ukuy, «YpaBHEHHs] U HEpaBeHCTBa», «Haudana maTemaTHueckoro
aHanm3a», « MHOXKeCcTBa M JIOTHKa». Bce OCHOBHBIE COAepKATEIbHO-METOANYECKHE
JMHUM U3y4aloTCsl Ha MPOTSHKEHUHU JIBYX JIET 00YUYEHHs] Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus. JlaHHBI y4eOHBII KypcC SIBIS€TCS MHTErPAaTUBHBIM, OOBEAUHSAS B ceOe
COJIep’)KaHNEe HECKOJbKHUX MaTEeMaTHUECKUX TUCIUIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUN aHalIu3, TEOPUS MHOKECTB U Japyrue. OOydaromuecs: OBIa1eBaloOT
[IUPOKMM MaTEeMaTHYECKHM ammapaToM, Y HUX TMOCJIEeI0BaTeNIbHO (HOpMHUpPYETCsS U
COBEpUICHCTBYETCS YMEHUE CTPOUTh MAaTEMaTHUECKYIO MOJIE]b pEalbHON CUTYyaIlUH,
OpPUMEHATh 3HaHUSA, TMOJy4YeHHble B Y4YeOHOM Kypce «AnreOpa U Hayana
MaTeMaTUYECKOT0 aHaJIM3a», A PELICHHS CaMOCTOSTENIbHO CQOPMYIMPOBAHHOU
MaTeMaTU4YeCKOH 3a/1auu, a 3aTeM HHTEPIPETUPOBATh MOTYUYSHHbIN pe3yibTar.

ConepxaTenpHO-MeTOANYECKasT JHHUSA «YWCIa M BBIUMCIEHUS» 3aBEpIIacT
(dopMupOBaHWE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO
HA4yaToO Ha YpOBHE OCHOBHOIO obuiero oOpasosanus. Ha ypoBHe cpennero ooOuiero
oOpazoBaHusi ocoboe  BHUMaHue  yaensiercss  (GOPMHUPOBAHMIO  MPOYHBIX
BBIUMCIUTENbHBIX HaBBIKOB, BKJIIOYAIOIIMX B CEOsI MCMOJIB30BaHUE PA3IUYHBIX (HOpM

3aIlIuCH ,Z[CI\/’ICTBI/ITG.HBHOFO quciia, yMCHHC PallMOHAJIBHO BBIIIOJIHATD HCﬁCTBHH C HUMH,



JenaTh NPUKHUIKY, OLEHMBaTh pe3ynbraT. OOyuarolmuecss MOIy4aroT HaBbIKU
npUOIMKEHHBIX BBIYMCICHUN, BBIMOJHEHUS ACUCTBUN C YMCIAMHM, 3allMCAaHHBIMU B
CTaHIAapTHOM (QopMe, HUCHOIB30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS
YHCJIOBBIX BBIPAKECHU.

CopnepxarenpHasi JMHUS «YPaBHEHUS M HEPABEHCTBA» pealn3yercsd Ha
IOPOTSKEHUH BCETO OOYUYEHUSI HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHus, TOCKOJIbKY
B KaX/IOM pa3jiejie MPorpaMMbl MPEAYyCMOTPEHO PELIEHUE COOTBETCTBYIOLINX 3ajau.
OOyuarouecss  OBJIAJICBAIOT  PA3JIUMYHBIMM ~ METOAAMHU  PELICHUS]  IENbIX,
paloOHaJIbHBIX,  HMpPPAllMOHANbHBIX,  IIOKa3aTEJbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHHI, HEPAaBEHCTB U MX cucTeM. [loayueHHble yMeHus
UCTIOJIB3YIOTCSl MPHU MCCIEAOBAHNN (PYHKIMHA C MOMOIIbIO MPOU3BOJHOM, pEIICHUU
NPUKIIAJHBIX 33/1a4 U 3a/1a4 Ha HaXO0KJIeHWEe HauOOJIbUINX U HAMMEHBIINX 3HAYCHUN
¢ynkuuu. JlanHas copepxkaTenbHasi JIMHHUS BKIIOYAET B ceOsl Takxke (GOpMHpPOBaHUE
YMEHMH BBIOIHITH PAacYETHI 10 popMysiam, IpeoOpa3oBaHus LEIbIX, pAllMOHAIbHBIX,
MPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKECHUI,
coJiepKallluX CTENeHu u Jorapudmel. B xone nzyuenus aaredpanyeckoro Mmarepuaia
OPOUCXOAMUT JaJIbHENIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIICHUS
oOyyarouxcsi, (OPMUPYIOTCS HAaBBIKM JEIYKTUBHBIX PacCyXIAEHUH, padOThl ¢
CUMBOJIBHBIMH (hOopMaMu, IPECTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE
PaBEHCTB W HepaBeHCTB. AureOpa mpennaraet 3((QEeKTUBHbIE HHCTPYMEHTHI IS
pelIeHns] MPAaKTUYECKUX M €CTECTBEHHO-HAYYHbBIX 33/a4, HArJsJHO JIEMOHCTPHUPYET
CBOM BO3MOXHOCTH Kak sI3bIKa HAYKH.

CopepxarenpHo-MeToquueckass JUHUS «DyHKUMU W TpadUKU» TECHO
neperieTaeTcs ¢ APYyruMu JIMHUSAMHU Y4EOHOro Kypca, MOCKOJbKY B KAKOM-TO CMBICJIE
3a1a€T MOCIEAOBATEIbHOCTh HM3yYeHHs MaTepuasia. V3ydeHWe CTEeneHHOM,
MOKa3aTeJIbHOM, JJOrapu(pMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, X CBOICTB U
rpauKoOB, WCIONB30BaHWE (YHKIUN JUIsI PEIICHHs 3a1ad W3 JAPYTUX Y4eOHBIX

MpeaAMECTOB U peanLHoﬁ JKHN3HHU TCCHO CBsI3aHO KaK C MAaTECMAaTHUYCCKUM aHaAJIN30M, TaK



U C peIICHUEM ypaBHEHHM M HepaBeHCTB. [Ipu 3TOM 00JibIlIOe BHUMAHUE YESETCS
(GbOpMHUPOBAHUIO YMEHUS BBIpAXKaTh (POPMYyTaMH 3aBUCUMOCTH MEXKIY Pa3IUIHBIMU
BEJIMYMHAMU, MCCIICIOBATh TOJyYCHHBIC (DYHKIIMH, CTPOUTH WX rpaduku. Marepuat
COoAEepKaTeJIbHOW JIMHUW HaIleJIEH Ha pa3BUTUE YMEHUW W HABBIKOB, MO3BOJISIOLINX
BBIPAXKaTh 3aBUCHMOCTH MEXKy BEJIMYMHAMH B Pa3IuvYHONU (PopMe: aHaTUTHYCCKOM,
rpaduyecko u ciloBecHOM. M3ydeHwe wmaTepuanga CHOCOOCTBYET Pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHHI0O U KOHKPETH3allHH,
HMCIOJIL30BAHUIO aHAJIOTHH.

ConepxarenbHas auHUsS «Hagana MaTeMaTM4eCKOro aHajin3a» IO03BOJISET
CYHIECTBEHHO PACIIMPUTh KPYr KaK MAaTEMaTHYECKUX, TaK M NPUKIAJAHBIX 3a]ad,
JTOCTYMHBIX OOYYaIOIMMCS, Y KOTOPBIX TOSBIISETCS BO3MOXXHOCTh HCCJEAOBATh U
CTpOUTh rpaduKu (YHKIUH, OMPEIeTATh UX HAaUOOJIbIINE U HAUMEHBIIINE 3HAYCHUSI,
BBIYUCIATh TWIOM@AaAn ¢Guryp u OO0BEMBI Tel, HAXOIUTh CKOPOCTH U YCKOPEHUS
npoiueccoB. ConaepkaTeiabHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH TMOCTPOCHUS
MAaTEMATUYECKUX MOJICIIEN PEATIbHBIX CUTyalllid, HAXOXKACHUS HAWIYUILIETO PEIICHUS
B NPUKIAJHBIX, B TOM YHUCJIE COLMATBbHO-3KOHOMUYECKHX, 3aJa4yaxX. 3HAKOMCTBO C
OCHOBAaMHM MAaTEMaTHYECKOr0 aHalii3a CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(GbopMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO yMEHUM
pacno3HaBaTh MPOSBJICHUS 3aKOHOB MAaTEMAaTHKW B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaromyecs: y3HAIOT O BBIJAIOIIMXCS pe3yJibTaTaX, MOJYUYEHHBIX B XOJ€ Pa3BUTHS
MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxxatenbHO-MeTOIMYeCcKass JUHUST «MHOXKECTBa W JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  3JIEMEHTaM  TEOPUM  MHOXKECTB. TeopeTuko-MHOKECTBEHHBIE
MPEICTABICHUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMaTUKH W MPEeIJiararoT
HanboJiee YHUBEPCATbHBIN SI3bIK, OOBEIUHSIONMINNA BCE pa3/ielibl MAaTEMaTUKH U €€
NPUIIOKEHNUM, OHU CBSI3BIBAIOT PA3HBIE MATEMAaTUUYECKHWE NHUCIUIUIMHBI B E€IUHOE
nenoe. BaxHO JaTh BO3MOXHOCTH OOydYaroIIeMycCsl TOHHUMATh TEOPETHKO-

MHO>KECTBCHHBIN  SI3BIK COBpeMeHHOﬁ MaTEMAaTHuKK MW HCIIOJB30BATh €TI0 IJIA



BBIPAKEHUS CBOUX MBICIIEH.

B yuebHOM Kkypce «Anrebpa © Hauaja MaTEMaTHYECKOIO aHAINU3a»
MPUCYTCTBYIOT TAaKX€ OCHOBbI MAaT€MaTHYECKOrO0 MOJAEIUPOBAHUSA, KOTOPHIE
npu3BaHbl CPOPMUPOBATH HABBIKM TOCTPOCHUS MOJENEH peallbHbIX CHUTYaIlHi,
MCCJIEIOBAHMS 3THX MOJENEH ¢ NMOMOIIBIO anmnapara aiareOpbl 1 MaTeMaTHUYeCKOro
aHaJIM3a U UHTEPIPETALMU MTOJYYEHHBIX PE3yJIbTaTOB. 3a/1aHUsI BKIIOUEHBI B KaXK bl
U3 pa3lieJIOB NPOrpaMMbl, MOCKOJIBKY BECh Marepuan Y4eOHOro Kypca IIUPOKO
UCIIONIB3YETCsl Ui  pEIIeHUs MPUKIAAHbIX 3adad. [lpm pemeHun peanbHbIX
OPaKTUUECKUX 3aJad oOydaromuecs pa3BUBAIOT HaOIIOAATENbHOCTh, YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BATh AHAJIOTHIO, 0000IIATh
U KOHKpPETH3UpOBaTh mpobiieMy. JleATenbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB
pelIeHUs IPUKIIAIHBIX 3a/1a4 OPraHU3yeTCsl B IPOLIECCE U3YUEHUS BCEX TEM y4eOHOTO
Kypca «Ainredpa 1 Havyajla MaTEMaTUYECKOIO aHaJIU3ay.

OO1ee YKMCIO 4YacoB, PEKOMEHJOBAHHBIX U1 M3y4YeHHUs ydyeOHOro Kypca
«Aunredpa u Hayajga MaTeMaTH4ecKoro aHaiau3a», — 170 gacos: B 10 kiacce — 68 yacos
(2 yaca B Heppento), B 11 kimacce —102 gaca (3 yaca B HEZIEIIO).

Conepxxkanue o0ydyenusi B 10 kiacce.

Yucna v BBIYUCIICHUS.

PanmonaneHple uyucna. OOBIKHOBEHHbIE M JAECATUYHBIE JPOOH, IMPOLIEHTHI,
OecKOHEUYHble  MepuoanYecKue  Jpobdu.  ApudMeTHUecKHe  omepauuud ¢
palMOHAIBHBIMU YHCIIAMHU, MPEeoOpa3oBaHUsl YMCIOBBIX BhIpaxeHui. [IpuMeHnenue
Ipo0Oeil U MPOLEHTOB ISl PellleHUs] MPUKIAAHBIX 33Jad U3 Pa3IMYHBIX OTpacien
3HAHWUU U PeajbHOU KU3HMU.

JeuncrtBurenpHble  4ucna. PanuoHalibHbIE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmeTrnueckue omnepaludd ¢ JEeHCTBUTENbHBIMH uuciaamu. [lpubmmxénnbie
BBIYMCIICHHUS, IPaBUJIa OKPYTJICHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIYMCICHUN.

Crenens ¢ nensiM nokaszateneM. CrangapTHas popma 3arnucu 1eHCTBUTEIBHOTO

yucna. Mcnonb3oBanue moaxojsinei (GopMbl 3amuicu ACHCTBUTENBHBIX YHCEN IS



peLICHUS IPAKTUYECKUX 3a7a4 U IIPEACTABICHUS TaHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cremeHu.  JleWictBus ¢
apu(pMeTUYECKUMU KOPHAMHU HATYpalIbHOMN CTETICHU.

CHHyC, KOCHHYC M TaHI€HC YHMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHEHUs 1 HEPABEHCTBA.

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU . OcHoBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeToj
UHTEPBAJIOB.

Pemenue uenbix U JpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPaBHEHUIA.

[IpumeHeHne ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a1a4d U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U peabHOW KU3HH.

OyHKIUYU U TpaduKu.

®yHkus, cnocoOsl 3a1anus Gyukiuu. I'paduk pynkuuu. BzaumMHo odpaTHbie
GbyHKIUU.

OO6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHud ¢Gyukumu. Hymu Qyskimm.
[TpomexxyTkH 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

CrenenHasi (pyHKIUSI ¢ HaTypajbHBIM U LIENBIM MOKa3aTesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIMEHHU.

TpuroHomeTpuyeckass OKpPYXHOCTb, ONPEJEICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMEeHTa.

Hauana MaremaTnyeckoro aHaiausa.

ITocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUS MOCIEN0BATEILHOCTEH. MOHOTOHHBIE

ITOCJIEAOBAaTCIBHOCTH.



Apudmernueckass U reomeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcnosnb3oBaHue nporpeccun uist
pELIEHUs pealIbHBIX 3a]1a4d MPUKIIATHOTO XapaKTepa.

MHokecTBa U JIOTHKA.

MHoxecTBO, omepanuu Haj MHoOKecTBaMH. Jluarpammel Oiinepa—BenHa.
[IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO anmnapara [JJjsi ONHCAaHUs pPeabHBIX
MIPOIIECCOB U ABJICHUH, IPU PEIICHUU 33/1a4 U3 APYTUX YUYECOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

Conepxanue o0yuenusi B 11 kiacce.

Yucna 1 BEIYUCIICHUS.

HarypanbHble u nienbie yncina. [Ipu3Haku 1eTuMOCTH HEIbIX YHCET.

CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbie U HATypaATbHBIE JIOTapU(PMBI.

YpaBHEHUS 1 HEPABEHCTBA.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKAUTUX JTOrapru(MBbI.

[IpeoOpa3zoBaHue BBIpAKEHUH, COJEPXKAIIUX CTENEHU C PAIMOHAIBHBIM
ITOKA3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3arenbHbIC yPaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI U1 HEPABEHCTBA.

CucTteMbl JTUHEHHBIX ypaBHEHHU. PellleHHe NMPUKIAIHBIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CuCTeMBI M COBOKYITHOCTH pPallMOHAIbHBIX YPABHECHUN U HEPABEHCTB.

[IpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUIO0 MAaTEMAaTHUYECKUX
3a/1a4 U 3a7a4 U3 PazIMyHbIX 00JacTel HayKU U peaIbHOM JKU3HHU.

OyHKIUYU U TpaduKy.

Oyuknus. [lepuognueckue pynkuuu. [TpoMexyTKH MOHOTOHHOCTH (PYHKIUU.



Makcumymbl 1 MuHUMyMbl (QyHKUIuU. HauOosbliee M HauMeHblee 3HAYEHHE
(GYHKIIMHM Ha TPOMEXKYTKE.

TpuronomeTrpudeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.

Hcnonp3oBanue rpadukoB (QYHKIMHA sl peUICHUS YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpaukoB (QYHKUMHA JUIsi MCCIEAOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HHUKAIOT IPU PEUIEHUH 33Jad U3 JPYTUX Y4eOHBIX
IPEAMETOB U PEANIBHOU KU3HH.

Havana MaTreMaTH4eCKOro aHaIN3a.

HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[IpousBoanas Gyukmuu. ['eomerpudeckuit u GuU3HMUECKUl CMBICI TPOU3BOTHOM.

[IpousBoaHbIe 3neMeHTapHBIX PYHKIUH. DOpMyIIbI HAX0XKACHHS TPOU3BOIHOMN
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHI.

[IpumMeHeHne Mpou3BOAHOW K MCCIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTb W
sKkcTpeMyMbl. HaxoxkneHne HamOOJbIIEr0 M HAaUMEHbBIIETO 3HAaYeHUs (PYHKUUU Ha
OTpE3KE.

[IppumMeHeHrne NPOM3BOMHOM il HAXOXACHUS HAWIYYIIEero pEIIeHUs B
NPUKIIAHBIX 3a/a4yax, AJIs ONpeAeNeHUs] CKOPOCTU Ipolecca, 3aJaHHOro (HopMyion
WK rpaduKoOM.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuueckuii U punyeckuii cMbici. Beraucienue naTerpana
no ¢opmyne HotoTona—JIenoHuna.

[InanupyemMble TpeAMETHbIE pe3yJbTaThl OCBOEHHUSA (QeaepanbHOil paboyeil
porpaMMbl yueOHOro Kypca «AnredOpa U Hayajga MaTeMaTHYECKOTO aHalIM3a» Ha
YPOBHE CpeJHET0 00111eT0 00pa30BaHus.

[TpenMeTHbIE pe3yabTaThl MO OTACIBHBIM TeMaM yuyeOHOro Kypca «Anredpa u

HayaJla MaTeMaTuyeckoro ananu3a». K koniy 10 kiacca oOy4aroniuiicss HayuyuTcs:



Hucna u BEIYUCIICHUSA:

ONEPUPOBATh IOHATHUSAMHU: PALNUOHAIBHOE W  JECHUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U JACCATUYHAS IPOOb, MPOIICHTHI;

BBIMIOJHATh  apu(METHYECKHE  ONEepallud  C  pPalUOHAIBHBIMM U
JNEUCTBUTEIBLHBIMU YUCIIAMU;

BBINOJIHATh NPUOIMKEHHBIE BBIYMUCICHUS, WUCIIONIb3Ys IpaBUIIa OKPYIJICHHUS,
JeaTh MPUKUIKY U OLICHKY PEe3yIbTaTa BbIYMCICHUN;

OTIEPUPOBATH MOHATUSMU: CTETICHD C IIeJIbIM IMOKa3aTeNieM, cTanaapTHas ¢popma
3allMCU  JEHCTBUTEIIBHOTO 4YHUCIA, KOPEHb HATYyPAJIbHOW CTENEHHU, HCIOJIb30BATh
MOAXOSIIY0 (POpMY 3alUCH TEUCTBUTEIbHBIX YUCEN JUISl PEHICHUS MPAaKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX;

OIIEPUPOBATH IMOHATUAMU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO YIJa,
MCIIOJIb30BaTh 3aMKCh MPOU3BOJBHOTO yrja uepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIUU.

YpaBHEHUS U HEPABEHCTBA:

ONEPUPOBATH TOHATUSAMH: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
YpPaBHEHHUE;

BBIMOJIHATh IPE0Opa3OBaHUsl TPUTOHOMETPUUECKHUX BBIPAKEHUH W peliaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBINIOJIHATh MpPeoOpa3oBaHus UENbIX, PAlMOHAIBHBIX W HpPPalUOHAIBHBIX
BBIPAQXEHUN U PEIIATh OCHOBHBIC THIIBI LIEJIBIX, PALMOHAIBHBIX U UPPaLMOHAIbHBIX
YPaBHEHU U HEPABEHCTB;

MIPUMEHSTh YPAaBHEHUSI U HEPABEHCTBA JJISI PEIICHUS MATEMATUYECKUX 3a/1a49 U
3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U pealbHOM JKU3HH;

MOJCNIMPOBATh peajbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBJIATh
BBIPDAXKCHUS, YPAaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 33Ja4yd, HCCIIEI0BAThH

IMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHHUECM allliapara anre6pbl.



®yHKUMU U TpapUKU:

ONEPUPOBATh MOHATHAMH: (PYHKIHA, CIOCOOBI 3amaHus (PyHKIMH, 00JIACTh
OTpeAeNieHUs] U MHOXECTBO 3HadeHW GyHKIuU, Tpaduk (yHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH;

ONEPUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTh (QYHKIUH, HYIH (PYHKIIHUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh TpaduKky QyHKIUHN 1715 peLIeHNs YPABHEHUI;

CTPOUTh U YMUTaTh TpadUKU JUHEHHON (PYHKIMM, KBaJpaTHYHOU (yHKIHUH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM IT0Ka3aTeleM;

UCIIOJB30BaTh Tpaduku QyHKIMA [ HKCCIEIOBAHUS IPOILIECCOB U
3aBHCHUMOCTEH MpH PEIICHUU 3a7ad U3 JPYTUX Y4eOHBIX IMPEIMETOB U PEabHOU
KU3HH, BBIpaXXaTh (HOpMyIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMHU.

Hayana maremaTnueckoro aHanuza:

ONEPUPOBaTh  MOHATUSAMHU:  IOCIEAOBATEIbHOCTh, apudmernyeckas u
reoMeTpuyecKas mporpeccuu;

OMepUpOBaTh  MOHATUSAMU: OECKOHEUYHO yObIBarOUlasi TeOMETpUYECcKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIe reOMETpUUECKON MPOTrpeCcCHH;

3aJ1aBaTh MOCIEA0BATEIbHOCTH PA3IMUYHBIMU CIIOCOOAMU;

MCIIOJIB30BaTh CBOWMCTBA ITOCIIEAOBATEIBHOCTEN U IPOTPECCUU ISl PEIICHUS
pealIbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHoOXxecTBa U JIOTHKA:

OTNEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMN HaJl MHOXKECTBAMU;

UCTIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi ONMCAaHUSI pealbHBIX
MPOIIECCOB U SBJICHUM, IPH PEIICHUN 33]a9 U3 IPYTHX yU4EOHBIX MPEIMETOB;

OIEepPUPOBATH MOHATUSIMU: OIIpEIETICHIE, TeOpeMa, CIEICTBUE, I0KA3aTEIbCTBO.

[IpenMeTHBIE pe3yabTaThl MO OTACIBHBIM TeMaM y4eOHOro Kypca «Airedpa u
Hayajla MaTeMatuyeckoro ananusa». K xoniy 11 kiacca oOy4daromuiics HayqYuTCs:

Yucna v BEIYUCIIEHUS



OIICpUPOBATH NOHATUAMMN: HATYPAJIBbHOC, LICJIOC YKUCIIO, UCIIOJIb30BaTh IPU3HAKH

ACIIMMOCTH LCJIBIX YUCCII, PA3JIOKCHNC YHUCJId HA ITPOCTBIC MHOKHUTCIIN AJIs1 PCIICHMA

3ajady;
OIEPUPOBATH TIOHSATHEM: CTETICHb C PAIIMOHAIBHBIM ITOKa3aTeleM;
OTIEpUPOBATh TOHATHUSMU: JIOTapu(M dHCIIa, TECATUYHBIE M HATypaJbHBIC
Jorapu(MBbI.

YpaBHEHUS U HEPABEHCTBA:

NPUMEHSATH CBOMCTBA CTEIIEHH ISl IPeoOpa30BaHus BbIPAKEHUH, ONIEPUPOBATh
NOHSATUSMU: TOKA3aTEeIIbHOE YPaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MOKa3aTeNIbHbIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATh ~ MPEOOpa30BaHUsl  BBIPAKEHUH, CoJepKalluX  JIoTapudmel,
OMEepUPOBATh TMOHATUSMU: JIOTapU(MHUUECKOE YpaBHEHHUE W HEPaBEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI JIOTApU(MHUUECKUX YPABHEHUN U HEPABEHCTB;

HaXOJUTh PEUICHUS] TPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEepUpOBaTh MOHATUSMHU: CUCTEMA JIMHEWHBIX YpPaBHEHUHM M €€ pelIEHUE,
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH ISl pEICHUS] IPAKTUYECKUX 3a/1aY;

HaxXOJUTh PEIICHUSI MPOCTEHUIINX CUCTEM M COBOKYMHOCTEH pallMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBJIATh
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBUIO 3aJa4H, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

OyHKIUYU U TpaduKu:

OTMEepUpOBaTh  TMOHATUSMU:  TEepUOAUYECKas  (QYHKIMS,  MPOMEKYTKH
MOHOTOHHOCTH ()YHKLHHU, TOUKH SKCTpeMyMa (PYHKIMHU, HAauOOJbIIee U HauMEHbIIIee
3Ha4YeHUS (YHKIMH Ha MTPOMEXYTKE, UCTIOIB30BaTh WX JUIsI UCCIEAOBaHMs (DYHKITHH,
3a/laHHOM TpaduKom;

OTIEpUPOBATh TIOHATHSAMHU: TpauKK TOKA3aTEIbHOW, JOrapuPMUIECKON W

TPUTOHOMETPUUYECKUX (DYHKIMI, n300pakaTh MX HAa KOOPJAMHATHOM IJIOCKOCTH U



UCIIOJIb30BaTh JJIsSl PELICHNS] YPAaBHEHNUN U HEPABEHCTB;

n300paxkaThb Ha KOOPJUHATHOM IJIOCKOCTU T'paUKH JTUHEHHBIX YpaBHEHUH U
WCIIOJIb30BaTh UX IS PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM;

UCIONIb30BaTh Trpaduku (QYHKIUN U1 HCCIIEOBAaHUS IPOLECCOB U
3aBHCHMOCTEH U3 IPYTrUX y4eOHBIX AUCIUIUINH.

Hauana MareMaTH4eCKOro aHaian3a:

ONepUpOBaTh TMOHATUSIMU: HENpepbhiBHAS (DPYHKIUS, MPOU3BOAHAS (DYHKIIUH,
HCIIOJIb30BaTh T€OMETPUYECKUN U (DU3HUECKUN CMBICT MPOU3BOIHOMN ISl pEIIeHUs
3azay;

HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKUUN, BBIYUCIATH MPOU3BOHBIE
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIUII;

UCIOJIb30BaTh MPOU3BOIHYIO /ISl UCCIIEOBAHMS (PYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOEHUIO IPa(PHUKOB;

UCIIOB30BaTh IIPOU3BOJHYIO Ul HAXOXXICHMS HaWIydllero pelleHus B
MIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX;

ONepUpOBaTh  MOHATUSAMU: TEpBOOOpa3Hass M MHTErpan, [OHUMATH
Tr€OMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETPalia;

HaXOJUTh MEPBOOOPA3HbIE IEMEHTAPHBIX (DYHKIUH, BHIUUCISATH UHTErPAI 1O
dbopmyne Herorona—JleiiOnuna;

pelmaTh NPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOTO U
(u3nUecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOTO aHaJIn3a.

PaGouast nporpamma y4yeoHoro kypca «I'eomerpus».

IHHosicuuTeIbHAA 3aNIMCKA.

BaxxHocTh ydeOHOTO Kypca TeOMETpHUM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHHsi OOYyCJIOBJIEHAa TPAKTUYECKOW 3HAYMMOCTBIO METalpeIMETHbIX U
NPEIMETHBIX PE3yJIbTaTOB OO0Yy4YeHHs TEeOMETPUM B HANpPABIECHUU JUYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (GopmMupoBaHus (PYHKIIMOHAIBHOW MaTeMaTHYECKOM

IPAaMOTHOCTH, M3YyYEHHs JAPYTUX y4eOHBbIX NUCUUILIIMH. Pa3BuTue y oOydarommxcs



IOPAaBWIBHBIX TMPEJCTABIEHUNH O CYIIHOCTH U IPOMCXOKIECHUU TIE€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHHM pEaTbHOTO W HWJCAIBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTUYECKOW HAYKOU SIBJIEHUI U IIPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPHHU B
CUCTEME HayK U POJIM MaTeMaTH4YECKOIO0 MOJEIUPOBAaHUS B HAyYHOM IIO3HAHUU U B
MIPaKTUKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI 00YUaIOIINXCS, a
TaK)Ke€ KaueCTB MBILUICHUS, HEOOXOAUMBIX JJIs alallTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBisgercs OAHUM K3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHETO
oO1ero ooOpa3zoBaHus, TaK Kak 00€CIeYnBAET BO3MOXKHOCTh U3YUEHUS KaK JUCIUILIMH
€CTECTBEHHO-HAYYHOU HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MblnUIeHHE, (OPMHPYEMOE TMPU H3YYEHUU OOyYarOMIMMHUCS
HNOHATUIHBIX OCHOB F€OMETPUN U TIOCTPOCHUH LIEITOYKH JIOTUYECKUX YTBEPKICHUN B
XOJIE€ pEUICHUs] TEOMETPUYECKUX 3a/1a4, YMEHUE BBIJBUTATh U OIIPOBEPraTh TUIIOTE3BI
HEIOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

OpueHTalus 4eaoBeKa B MPOCTPAHCTBE — YCJIOBHUE €r0 COLUMAIBHOTO OBITHS,
(dopMa OTpakeHUs OKPY>KAIOIIETO MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeodpazoBaHus AecTBUTEIbHOCTU. OniepupoBaHre MPOCTPAHCTBEHHBIMU 00pazaMu
o0beqUHSET pa3Hble BUABl yUEOHOU M TPYAOBOW AEATENBHOCTHU, SBISECTCS OOHUM M3
npo(heCCHOHATFHO Ba)KHBIX KAauecTB, MOATOMY aKTyallbHa 3afadya (pOPMUPOBAHUS Y
0o0Oy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK PAa3sHOBHJIHOCTH OOpPa3HOTrO
MBIIUIEHUS — CYUIECTBEHHOTO KOMIIOHEHTa B TIOJITOTOBKE K MPAKTUYECKOM
JEeSATEIBbHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

[{ens ocBoeHuUs porpamMmel yueOHOro Kypca «I'eoMerpusi» Ha 6a30BOM YpOBHE
o0yueHust — o61Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHUE OOYUAOIIMXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH ~ MPHOOpETEHUss U HUCIOJb30BaHUs
CUCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUU U JEHUCTBUM, CHIEHU(DUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIIEUTHOTO TPOJOJDKEHUS 00pa3oBaHUs 10 CIEUUATbHOCTSAM, HE

CBA3aHHBIM C IIPUKIIAJAHBIM HCIIOJIb30BAHUEM I'COMCTPHH.



[IpuoputeTHEIME  3aJadaMH  OCBOCHHs YyudeOHOro Kypca «I['eomerpum»
Ha 0a30BoM ypoBHE B 10—11 kitaccax sSBISIOTCS:

dbopMHEpOBaHUE TPEICTABIICHUS O TEOMETPUH KaK YaCTH MHUPOBOHN KYJIbTYpPHI H
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY KAFOIIIUM MHUPOM;

dbopMupOBaHUE MPEACTABICHUS 0 MHOTOTPAHHHUKAX W TeJlaX BpPAIICHUS KaK O
BRXHEUIIINX MaTEMaTHUYECKUX MOJICIISX, TO3BOJIIOIINX OMUCHIBATh M U3y4aTh Pa3HbIC
SIBIICHUST OKPYKAIOIIETO MUPA,

dbopMHpOBaHUE YMEHHS PAcIo3HABAaTh HA YEPTEXKaX, MOJCIIX U B PEaTbHOM
MUpE MHOTOTPAHHUKH U TeJia BPAIllCHHUS,;

OBJIAJICHWE METOJaMH pEIICHUS 3aJad Ha TOCTPOCHHS Ha H300paKCHHIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopMHupOBaHHE  YMEHHS ~ ONEPUPOBATH  OCHOBHBIMU  TOHSATHUAMHU O
MHOTOTPaHHHKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

OBJIaJICHUE AJITOPUTMAMU PEIIEHUS OCHOBHBIX THIOB 3a/ay, (HOpMUPOBAHHE
YMEHHUS TPOBOJUTH HECJOKHBIE JOKAa3aTeIbHBIC PACCYKICHUS B XOJIC PEIICHHUS
CTEPEOMETPUICCKUX 3a7a4 U 33/1a4 C MPAKTHICCKUM COJICPKAHUEM;

pa3BUTHE WHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0yuarommxcs,
MMO3HABATECIIbHOH  AaKTHUBHOCTH,  HCCIEAOBATCIIbCKUX  YMCHHUM, KPUTHYHOCTH
MBIILJICHUS;

dbopmupoBanre (YHKIIMOHATBLHOM TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPHUH:
YMEHHE pacrlo3HaBaTh TMPOSIBICHUS TEOMETPUYECKUX TOHATHHA, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CUTYalMsIX U TMPU W3YUYEHUU JPYTHX
y4eOHBIX  TPEIMETOB, TMPOSIBICHHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh WX Ha S3bIKE T'€OMETPUU W CO37aBaTh T'€OMETPUUYCCKHUE MOJCIIH,
MPUMEHSATh OCBOCHHBIA TEOMETPHUYECKUU ammapar Ui pPEHIeHHs MPaKTHKO-
OPHEHTHPOBAHHBIX 33]1a4, HHTEPIPETHUPOBATH U OLICHUBATH MOJTyYCHHBIE PE3YJIBTATHI.

OTnuunuTenbHOM OCOOCHHOCTHIO MPOTPAaMMBI  TI0O TEOMETPUU  SIBIIACTCS

BKIIIOYCHHUC B KYpPC CTCPCOMCTPpHHN B HaydaJI€ €ro M3yuCHHUA 3aJad, pCIIaCMbIX Ha



YPOBHE HHTYUTHUBHOI'O IO3HAHUS, U ONIPEAEIEHHBIM 00pPa30M OpraHU30BaHHas paboTa
HaJ HHUMH, YTO CIOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHNS, CTUMYJIUPYET MPOTEKAHUE HHTYWTUBHBIX IPOLIECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO IIPEAMETA.

[IpeanouTenue OTHAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOJY OOY4Y€HHS, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE HENIOCPEACTBEHHOE OTHOIIEHHE K
IPEIMETHO-IIPAKTUYECKON NESATENBHOCTH. Passurtne IPOCTPAHCTBEHHBIX
MpeICTaBICHU Yy 00y4aroImUXCs B Kypce CTEpEOMETPUH IPOBOAUTCS 32 CUET PEIICHUS
3aJad Ha CO3JaHME IPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha ONEPUPOBAHME
MIPOCTPaHCTBEHHbIMU oOpa3zamu. Co3maHue oOpa3a MPOBOAUTCS C HCIOJIb30BAHUEM
HarJsAHOCTH, @ ONEPUPOBAHUE O0OPA30M — B YCJIOBMSIX OTBJIEUEHHUS OT HATJISIIHOCTH,
MBICJICHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIEpKaHUS.

OCHOBHBIMM COZAEPKATEIBbHBIMU JUHUSAMHU yueOHOT0 Kypca «I'eomeTpus» B 10—
11 kiaccax sBusAOTCS: «MHOrOrpaHHUKW», «lIpsiMBIE U IIJIOCKOCTH B IPOCTPAHCTBEY,
«Tema Bpamenus», «BekToppl M KOOpAMHATBHL B MNpocTpaHCTBE». DopMupoBaHHE
JIOTUYECKUX YMEHUHM pachpelnensieTcs MO COAEpPKATeNbHbIM JIMHUAM M 1O ToAam
00yueHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copepxanue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOEHHUSI MPOrpaMMbl IO TEOMETPHUM, paACHpPeleNEHHbIM MO rojaM OOy4eHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IEHUE F€OMETPUUECKUMHU MOHATUSIMU
Y HaBbIKAMH OCYILECTBISJIOCH MOCIEA0BATENBLHO U MOCTYNATENbHO, C COOJII0IEHUEM
OPUHLIKIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUAJINCh B OOIIYIO CUCTEMY
reOMETPUYECKUX MPECTABICHUN 00yUYalOIUXCsl, pacluupsis U yrayonsis e€, oopasys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

OO1ee YHMCIIO 4YacoB, PEKOMEHJOBAaHHBIX JJIi M3y4YeHHs ydyeOHOro Kypca
«I"eomerpusi» — 102 yaca: B 10 kimacce — 68 yacos (2 yaca B Hezenwo), B 11 knacce —
34 yaca (1 gac B Hezeno).

Conepxxkanue o0ydyenusi B 10 kiacce.



[IpsiMbI€ 1 IIIIOCKOCTH B IIPOCTPAHCTBE.

OCHOBHBIE OHATHUSA CTEPEOMETPUH. TOUKa, MpsAMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTie 06 aKCMOMATUYECKOM MOCTPOSCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUN
U CJICJICTBHS U3 HUX.

B3anMmHOEe pacnonokeHwe IMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napaJjIeNIbHbIC M CKpeIMBaromuecs npsmslie. [lapamienbHOCT NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NApAJUICNIBHBIC IPSMBIE B IPOCTPAHCTBE, MApAJUICIBHOCTh TPEX
IPSMBIX, NApPAUICIBHOCTh MNPSMOW M INIOCKOCTH. YTIJIBI € COHAIIPABJICHHBIMU
CTOPOHAMHM, yTOJ MEXIYy IPsSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTh IIIIOCKOCTEN:
IapajulesIbHblE IIJIOCKOCTH, CBOWMCTBA MapaJUIEIbHBIX IIOCKOcTed. [Ipocreiimme
OPOCTPAaHCTBEHHbIE (PUIypbl HA IJIOCKOCTU: TEeTpas’Ap, KyO, mNapajuiesenumnesn,
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE ITapajuIC/IbHbIE U NEPIICHIUKYIJISIPHBIE K IUIOCKOCTH, IIPU3HAK
MIEPIICHIUKYJSIPHOCTH IIPSAMOM M IJIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHANKYIJIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJ MEXKAY MPSAMOUN U INIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, INHEWHBIA yTOJl IBYTPAHHOIO yriia. [lepneHquKyisap 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTHU, PACCTOSIHUE OT MPSAMOM A0 MIOCKOCTH, TPOEKIUS (GUTYpBI HA
IJIOCKOCTh. [IeprneHauKyIsapHOCTh IIJIOCKOCTEN: IPU3HAK IEPIIEHINKYIISIPHOCTH ABYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH.

IIoHATHE MHOTOTPAHHMKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHHUKHM, pa3BEpTKa MHororpaHHuka. [Ipu3ma: n-yrosbHas
npu3Ma, rpaHd U OCHOBAaHUS TPHU3MBbI, IpsiMas M HAKJIOHHAs MpU3MbI, OOKOBas U
IIOJIHAs MTOBEPXHOCTH Ipu3Mbl. [lapannenenumen, npAMOyTOJIbHBIN NTapasuIeIICIUIIE]
U ero cBoucrtBa. [lupamuaa: n-yronpHas nupaMmuia, rpaHd U OCHOBaHUE NUPaMUIBbI,
OOKOBasi W MOJIHAS MOBEPXHOCTh MUPAMUJBI, IPABUIbHAS U YCEUEHHAs] MUpaAMUJA.

DJEeMEHTBI npu3Mbl MW IIHMPaMHUIBI. HpaBI/IHBHBIC MHOTOI'PAaHHUKH: TIOHATHC



NPaBUWJIBHOIO MHOTOIPDAHHUKA, MpaBWIbHAs IpU3Ma M MNpaBUIbHAs NHPAMUIA,
MpaBUJIbHAS TPEYTOJbHAS TUPaMUIa U IPABUIIBHBINA TETpadip, KyO. [IpencraBnenue o
MPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTAXIP, JOACKA3Ap U uKkocadip. CeueHus: Mpu3Mbl U
APaMU/IBI.

CumMeTpuss B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBLHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MUPAMUIAX, Napajuieleuneaax, NpaBUiIbHbIX
MHOT'OTPaHHHKAX.

Briuncnenne 31eMeHTOB MHOTOTPAaHHUKOB: pE€0pa, nuaronany, yrisl. [Lnomans
OOKOBOM TOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOW MPHU3MBI, IUIOIIA]b
OCHOBaHMi1, TeopemMa 0 OOKOBON MOBEPXHOCTH MpsMOU Mpu3Mbl. [lnomans 60koBoH
MOBEPXHOCTH M TOBEPXHOCTH TMPAaBWIBHOM MNHUpPaMHUAbI, TEOpEMa O ILUIOMIAAH
yceu€HHoM nupamubl. [lonstue 06 o0béMe. OObEM MUpaMUIbl, IPU3MBI.

[TonoOuble Tenma B mnpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMu TIOJIOOHBIX TEll.

Copnep:xanue o0yuenusi B 11 kiacce.

Tena BpameHus.

[MunuHapUyeckast TOBEPXHOCTh, 00pa3yIoNIue UINHAPUIECKON TOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOCTH. [{umHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpasyroIas U 0Ch, IJIOIIAb OOKOBOM M MOJIHOM IMTOBEPXHOCTH.

Konunueckass moBEepXHOCTh, 00pa3yrolire KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUUYECKOMN nmoBepxHocTU. KOHyC: OCHOBaHME W BepIIMHA, 00Opasyrolias u
OCh, IIONIAAb OOKOBOM M ITOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIue 1
BBICOTA, OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP, IUIOMIAIb IMOBEPXHOCTU CQEpHI.
B3anMHoe pacnonoxkenue chepsl M IMIIOCKOCTH, KacaTelbHas IMIOCKOCTh K cdepe,
IJI01a1b CEephl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MuIMHIpa U KOHYCA.

KoMOuHanuu Ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIH



okoJ10 cdepsl, chepa, BIucaHHAsE B MHOTOTPaHHUK, UM TEJIO BPAILICHHUS.

[Tonsarue 060 00bEMe. OCHOBHBIEC CBOWCTBA 00BEMOB Tenl. TeopeMa 00 00bEMeE
MPSIMOYTOJIBHOTO MapaieNienumea u cieacTBus u3 He€. O0bEM HMUIUMHApA, KOHYCA.
O06bEM 1mIapa u wionanb cQepsl.

[Tomo6upie Tenma B mpocTpancTBe. COOTHOMICHHWS MEXIy TUIOMAASIMU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TElL.

Ceuenus mumHapa (MapaviedbHO U MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapasnienbHOE OCHOBAHUIO U IPOXOAIIEE YEPE3 BEPILNHY ), CEUECHHUS 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE.

BekTop Ha miockocTd U B mpocTpaHcTBe. CII0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pasnoxenue BekTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuiio napaymenenunena. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHUEM
IIPaBUJI IEUCTBUI C BEKTOpaMH. [ [psMOyToabHas cuctemMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocreiimme 3axaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPAMH.
CkansipHO€ MpPOM3BEJECHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY MPSMBIMU U
mIockocTsIMU. KoOpAMHATHO-BEKTOPHBI METOJ NpH PEUIeHUH TeOMETPUYECKUX
3a/ay.

[InanupyemMble TpeAMETHbIE pe3yJbTaThl OCBOEHHUSA (eaepaibHOM padboueit
nporpaMMmel yueOHoro kypca «l'eometpusi» Ha 6a30BOM YPOBHE Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHUSI OPUEHTUPOBAHBI HA JOCTHKEHHE YpPOBHS MaTeMaTH4eCKOU
IrPaMOTHOCTH, HEOOXOJUMOTO JIJIsl YCHEIIHOTO PEIICHMs 3a7a4 B PealbHOU KU3HU U
CO3/IaHKE YCIOBHUH ISl X OOIIEKYJIBTYPHOTO Pa3BUTHS.

[IpeameTHbIE pe3yabTaThl IO OTAEIBHBIM TEMaM yueOHOro Kypca «I'eomeTpus».
K koniy 10 kiacca oOy4aromuiicss HayduTCsi:

OIEpUPOBATh MOHATHAMU: TOUKA, NIPsIMasi, IIOCKOCTb;

OPUMEHSATh AKCUOMBI CTEPEOMETPUM U CJIECACTBUS M3 HUX MPU PEIICHUH
r€OMETPUYECKUX 33/1aY;

OIICpUPOBATHb NOHATUAMM: ITAPATJICIBbHOCTE U NCPICHAUKYIIAPHOCTD IIPAMBIX U



IJIOCKOCTEH;

KJIaCCU(PUIIUPOBATH B3aMMHOE PacIoJIOKCHHE MIPSIMBIX
Y TUIOCKOCTEH B MIPOCTPAHCTBE;

OTepUpPOBaTh MOHATUSMHU: ABYTPAHHBIN yroJi, TpaHu JIBYIPaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa, IMHEHHBINA YTOJ IBYTPAHHOTO yTJia, TpajycHasi Mepa IByTpaHHOTO
yTia;

ONEepUpOBaTh TMOHATUSAMHU: MHOTOTPAaHHUK, BBINYKJIBIA UM  HEBBITYKJIbIHI
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBIN MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHUpamMuja, MpU3Ma,
MPSAMOYTOJIBHBIN NTapajijiesienunesn, Kyo);

KJIacCU(PUIIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JIJIs1 KJIacCUpUKAIIIU
(BBIMYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKH, TPaBUILHBIE MHOTOTPAHHUKH, MIPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTapaljIeNIeUIeb]);

OTIepUPOBATh MOHATHUSIMU: CEKYyIIas TUIOCKOCTh, CEYCHIE MHOTOTPAHHUKOB;

OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUMN, UCTIONB3YsI METO/ CIIE/IOB;

CTPOUTH CEUYCHHS] MHOTOTPAaHHUKOB METOJIOM CJICIOB, BBIMOJHATEH (BRIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXY, COOKY,
CHH3Y;

pemiaTh 3a7a4i Ha HaXOXXJEHHWE MeOMETPUUECKUX BEJIMYMH MO 00pas3laM Uiu
aIropuT™MaM, TPUMEHSISI W3BECTHBIC aHAJTUTHYECKHE METOABl TMPU PEIICHUU
CTaHAAPTHBIX MaTeMAaTUYECKHX 3aJad Ha BBIYHCICHHE PACCTOSHHA MEXKIy IBYMS
TOYKaMH, OT TOYKHU JI0 TIPSIMOM, OT TOUYKH JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOITUMUCS
TPSIMBIMH;

pemaTh 3a/1a4u Ha HaXOXKJICHHWE TeOMETPUUECKUX BEJIMYMH MO o0pas3iam Win
aNropuT™MaM, TPUMEHSS W3BECTHBIC aHAJTUTHYECKHE METOABl TMPU PEIICHUU
CTaHAAPTHBIX  MaTeMaTHYECKUX  3a7ad Ha  BBIYHCICHUE  YIJIOB  MEXKIY
CKPENIUBAIOIIUMHUCS MPSIMBIMHU, MEXKTY TIPSIMOU U TIIIOCKOCTHIO, MEXTY TUIOCKOCTSIMH,

ABYI'PAHHEBIX YTIJIOB,



BBIYHUCIIATh OOBEMBI M IUIOMIAJIA MOBEPXHOCTEM MHOTOIPAaHHUKOB (TpHU3Ma,
MUpaMuIa) ¢ MpUMEHEHHEM (HOPMYJI, BEIYUCISATH COOTHOIICHUSI MEXKAY TUIOMIAIIMU
MOBEPXHOCTEH, 00BEMAMU MTOJOOHBIX MHOTOI'PAHHHUKOB;

ONEPHUPOBATH MOHATUAMHU: CHMMETPHS B IPOCTPAHCTBE, UEHTP, OCh U INIOCKOCTh
CUMMETPHH, LICHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

U3BJIEKaTh, MpPeoOpa3oBbIBATh U  HMHTEPIPETUPOBATH HHPOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeKax MU
PUCYHKaX;

IPUMEHATh T€OMEeTpUUYECKUe (PaKThl JUIsl PEIICHUs CTEPEOMETPUUECKUX 3a/ad,
MPEANOIAraoINX HECKOJIBKO I1aroB PEIICHHUs, €CJI YCIOBHS IPUMEHEHUS 3a/1aHbI B
aBHOU popme;

IPUMEHATH  NPOCTEHIIME  MPOrpaMMHBIE  CpPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

IIPUBOJUTH MPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U KU3HHU,
pacno3HaBaTh MPOSIBIECHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

NPUMEHATh TMOJYyYCHHbIE 3HAHUS Ha MPaKTUKE: aHAM3HPOBATH pEaJbHbIC
CUTyalluM M TNPHUMEHATh HU3Y4YEHHBIE MOHATHS B INPOLECCE IIOMCKA PpEIIEHUs
MaTeMaTU4ecKu cPOpMyIHMPOBAHHON POOIEMbI, MOAEIUPOBATH PEAJIbHBIE CUTYAIIUH
Ha S3BIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
T€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aireOpbl, peliarb MPaKTUYECKUe
3a/1ayu, CBA3aHHbIEC C HAXOKIECHUEM T€OMETPUUECKUX BEIHYKH.

[TpenMeTHbIE pe3ynbTaThl IO OTAEIBHBIM TEMaM YU4eOHOro Kypca «I eoMeTpusi».
K xoniy 11 kiacca oOyJaromuiicss HayduTCsi:

ONepUpOBaTh MOHATUSIMH: LWJIMHIPUYECKAss MOBEPXHOCTh, O0Opa3yromue
HWIMHIPUYECKON MOBEPXHOCTH, LHJIMHAP, KOHUYECKAasi MOBEPXHOCTh, 00pa3yromiye
KOHUYECKOM TOBEPXHOCTH, KOHYC, c(hepruyecKkas MoBEpXHOCTb;

pacrno3HaBaTh Teja BpalieHus (MUIUHIp, KOHYC, cepa u map);

OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJl BPAICHUS;



KJIacCU(PHIIMPOBATh B3aUMHOE PacCIIojoKeHne chephl U MIIOCKOCTH;

OTepUpPOBaTh TMOHATHUSMH: MIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
CEerMeHTa, IIapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IMAPOBOTO CIIOA,
IIApOBOM CEKTOP;

BBIYHCIIATh OOBEMBI U TIJIOMIA N TOBEPXHOCTEH TEJ BPAIICHUS, TECOMETPUICCKUX
TEJ ¢ MPUMEHEHHUEM (popMYyIT;

OIepUPOBATh MOHITHSIMHU: MHOTOTPAHHHK, BITUCAHHBIN B Cepy U OIMUCAHHBIH
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOIICHHS MEXAY IUIOMIQJsIMUA TTOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEII,

n3o0paxkaTb H3y4daeMble (UTYpHl OT PYKHM M C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TUIOCKHAE YEPTEKH M3 PUCYHKOB MPOCTBIX O0OBEMHBIX
buryp: B CBepXy, COOKY, CHU3Y, CTPOUTh CCUCHHS TEJ BPAIICHUS;

W3BJICKaTh, HWHTEPIPETUPOBATh W  MpeoOpa3oBhIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUrypax, MPEeACTaBICHHYI0 Ha YepTeKax H
PUCYHKAX;

OTIEpUPOBATh TIOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHSATD JCHCTBHS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKCHHS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMH CBOMCTBaAMHU OHHU 00JI1a1alo0T;

MPUMEHSTH TIPABUIIO TTapaUIeICUIe A,

OTICPUPOBATH MOHATHUSAMH: JIEKAPTOBBI KOOPAWMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJN MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIAaHAPHBIC
BEKTODBI;

HaXOJIUTh CYMMY BEKTOPOB M IPOM3BEIACHUE BEKTOpA HA YHCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJIIPHOE TPOU3BEJCHUE, PACKIAAbIBaTh BEKTOpP IO JABYM

HEKOJIJIMHEAPHBIM BEKTOPAM;



3aJ1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CHCTEME KOOPAMHAT;

IPUMEHATh TeoMeTpuueckre (akThl ISl PEIICHUs CTEPEOMETPUUECKUX 3aad,
MPEIOoJIararoIuX HECKOJIBKO IIaroB PEIICHHUs, €CIIM YCIOBUS MPUMEHEHHS 3a]JaHbl B
sIBHOH (hopme;

pemiats MPOCTEHIINe TeOMETPUUECKHUE 3aJadl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemarh 3aJaud  Ha  JI0Ka3aTeabCTBO MAaTEMaTHYECKUX OTHOLIEHUH U
HAXO0XJICHUE T€OMETPUUYECKUX BEIMYHMH MO 00pasliaM WM ajlropuTMaM, MpUMEHss
M3BECTHbIE METO/IbI IPU PEUICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4;

OPUMEHATh  NPOCTEHIIME  MpOTrpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1aY;

IPUBOJUTH MPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEN B MPUPOE U JKU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

OPUMEHATh TMOJYYCHHbIC 3HAHHWS Ha MpaKTUKE: aHAIU3UPOBATH peabHbIC
CUTyalldd ¥ TIPUMEHSATh HW3YYCHHBIC TOHSATUS B TIPOIECCE TIOWCKA pPEIICHUs
MaTeMaTH4eCKu cHOpMyITHPOBAHHON MTPOOIIEMBI, MOACTUPOBATH PEATbHBIC CUTYAIUN
Ha S3bIKE T'€OMETPHUM, HCCIEeIOBaTh IOCTPOCHHBIE MOJENIU C HCIOJIb30BAaHUEM
reOMETPUUYECKUX TOHITHA M TEOpeM, ammapara aireOpbl, pemaTrh MPaKTHUYeCKHe
3aJlauM, CBA3aHHbIE C HAXOXKJICHHUEM I€OMETPUUECKHUX BEIHUHUH.

Pabouasi nporpamMmma yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA».

IHosicHuTeILHAA 3aNIUCKA.

VYuebusiii kKypc «BeposiTHOCTH M CTaTUCTHKa» 0a30BOT0 YPOBHS SIBISIETCS
OPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro YpOBHS
OCHOBHOT'0 0011ero oopasoBanusi. Y4eOHbIN Kypc npeaHa3HadeH A1 GOpMHUPOBAHUS
y 0OydYalIuXcsl CTaTUCTUYECKOM KyJIbTypbl U TMOHMMAaHHUS POJHU TEOPHH
BEPOATHOCTEH Kak MaTeMaTHYeCKOTO WHCTPYMEHTa [UIsi W3YYCHHS CIIy9alHbIX
COOBITUM, BEIMYMH M TpoleccoB. [Ipu m3ydyeHun yueOHOro Kypca 00OTraiaroTcs

MpCACTaBJICHUA O6yanOH.II/IXC$I 0 MCTOAax HMCCICAOBAHUA HN3MCHUYMBOIO MHpPA,



pa3BUBAcTCSI TMOHUMAHHUE 3HAYUMOCTH M OOIIHOCTH MAaTEMaTHYECKUX METOJIOB
MO3HAHUS KaK HEOThEMJICMOH YacTH COBPEMEHHOI'O E€CTECTBCHHO-HAYYHOTO
MHPOBO33PCHUSI.

Conmepxanne y4eOHOTO Kypca HamnpaBlIeHO Ha 3aKpelUieHue 3HaHUM,
MOJTYYCHHBIX TTPU U3YYCHUH Kypca Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, U Ha
pa3BUTHE MPEICTABICHUH O CIIyYalHBIX BEIMYMHAX M B3aUMOCBS3SIX MEXKy HUMHU Ha
BOXHBIX IPHUMEpax, CIOKEThI KOTOPBIX MOYECPIHYTHI M3 OKpy’Karomero mupa. B
pe3yabpTare y 00yJaromuXxcs JODKHO COPMHUPOBATHCS MPEACTABICHUE O HanOoJjee
yIOTPEOUTENBHBIX W OOIMMX MaTEeMAaTHYECKUX MOJCNAX, HCIOIb3YEeMbIX IS
OIMCAaHUs AHTPOIOMETPHUYCCKHX M JeMOTrpaduIeCKUX BEIUYHH, MOTPEITHOCTEH B
Pa3IMYHOTO POJia M3MEPEHUSAX, JUIUTEIHHOCTH O€30TKa3HON pabOThl TEXHUYCCKUX
YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHHUI U TIPOIIECCOB B OOIIECTRE.

B cooTBeTCTBMM ¢ YyKa3aHHBIMH IIEIISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTD U CTATUCTHKAY JIJISI YPOBHS CPEHETO 00IIero 00pa3oBaHus Ha 6a30BOM
YPOBHE BBIJCIICHBI CJICAYIONIME OCHOBHBIC coOJep)KaTeiabHble JMHUU: «ClydaiHble
COOBITHS U BEPOATHOCTHY, «ClTydaliHbIe BETUYHHBI M 3aKOH OOJIBIIIMX YHCEI.

BaxxHyro dHacTh y4eOHOTO Kypca 3aHMMaeT HM3yYeHHE T€OMETPUUYECKOTO H
OMHOMHAJIBHOTO PACHpE/SICHU W 3HAKOMCTBO C MX HEMPEPHIBHBIMUA aHAJIOTaMU —
NOKa3aTeIbHBIM ¥ HOPMAJILHBIM pactpee/ICHUIMHU.

Conepxxanne muHUN «ClydaiiHbIe COOBITHSI U BEPOSTHOCTI CIYXKUT OCHOBOK
UIT  (OPMUPOBAHHUS TMPEACTABICHUN O pacHpeaeiicCHUH BEPOSATHOCTEH MEKITY
3HAYEHUSAMU CIIy9allHbIX BEJMYMH, a TAK)Ke dTa JIMHUSA HeoOXoauMma Kak 0aza auis
U3yUYeHHs 3aKOHa OOJBIIUX YHCENT — (PYHIAMEHTAIBHOTO 3aKOHA, JICHCTBYIOIIETO B
IPUPOJIC U OOIIECTBE M MMECKOIIET0 MareMaTHdeckyro (opManmusanuto. Cam 3aKoH
OOJIBIIMX YHUCEN TIpemjaraeTcsi B O3HAKOMHUTEIBHOW (opMe C MHHAMAIbHBIM
UCIIOJIb30BAHUEM MAaTEMAaTHYECKOTO (hopMaliu3Ma.

Tewmpl, CBs3aHHBIE C HENMPEPBIBHBIMU CITYYaHBIMU BEJTMYNHAMH, aKIIECHTUPYIOT

BHUMAaHHC O6y‘laIOH_[I/IXC$I Ha OIMMCAaHVH N U3YUCHUN CﬂyqaﬁHBIX SIBJICHUU C ITOMOIIIBIO



HenpepbIiBHbIX (PyHKIMHA. OCHOBHOE BHUMAaHHE VAENAETCS IOKa3aTeIbHOMY U
HOPMAJIBHOMY pACHPENENICHUSIM, OpPH 3TOM MPEANOJAraercss O3HAKOMUTEIbHOE
M3y4YeHHE MaTepuaia 0e3 J0Ka3aTeNbCTB IPUMEHIEMBIX (PaKTOB.

OO01iee 4YMCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YEHUsI Y4eOHOro Kypca
«BeposiTHOCTD U cTaTrcTHKa» — 68 yacoB: B 10 kitacce — 34 ygaca (1 4ac B Heneno), B
11 xnacce — 34 yaca (1 yac B HezleIIO).

Conep>xanue ooyuyenus B 10 kiacce.

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnaun u auarpamm. CpenHee
apupMeTHyecKoe, MeauaHa, HauOoJiblliee W HaUMEHBIIEe 3HAYCHUS, pa3Max,
JUCIIEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCITOBBIX HAOOPOB.

Cny4aiiHble SKCIIEPUMEHTBI (OIBITHI) U ClIy4yalHbIe COOBITUSA. DJIEMEHTapHbIC
coObITust (Mcxozbl). BeposiTHOCTH ciydailHOro coObITUA. BinM30CcTh 4YacTOTHl U
BEPOATHOCTU COOBITHM. CiydaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coOBbITHSIMU. BeposITHOCTH COOBITHII B OIIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Omnepanuu HaJl COOBITUSIMU: TIepecedeHre, o0bEeIUHEHUE, MPOTUBOIOIOKHbBIC
coObITus. Jluarpammer Ditepa. @opMmyiia CI0KEHHSI BEPOATHOCTEH.

YcnoBHass BEpOSTHOCTh. YMHOXKEHHE BEpOSTHOCTEW. JlepeBo ciy4allHOTO
skcniepumenTa. @opmyiia moaHoN BeposiTHOCTU. HezaBucHMBbIE COOBITHS.

KomOunaropnoe mpaBuio ymHoxeHusi. [lepectaHoBku u Qakropuan. Yucimo
coueranuid. TpeyronsHuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil cily4aiiHbI OMBIT (MCTBITAHKE), YCIIeX U Heyaada. HezaBucumeblie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITaHWM 110 TiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyuin.

Cnyuaitnas  BenuuuHa.  Pacnpenenenue  BepositTHocTed.  Juarpamma
pacnpenenenus. llpumepbl pacnpeneneHuid, B TOM YHCIE, TEOMETPUYECKOE M
OMHOMUAIBHOE.

Conepxxkanue o0ydyenus B 11 kiacce.



UucnoBble XapaKTEepUCTUKH CITyYalHbIX BEJIMUMUH: MATEMAaTHUECKOE 0XKHIaHUE,
JUCHEPCHS] M CTaHAAPTHOE OTKIOHEHUWE. IIpumepbl mpUMEHEeHUsT MaTeMaTH4eCcKOro
OKHJIaHUSA, B TOM YHCIE B 3aJayax M3 MOBCEIHEBHOM XU3HHU. Maremaruueckoe
OKHJlaHWe OMHApHOM Cily4ailHOW BeJWYMHBI. MaTeMaThyecKoe OKUJAHUE CYMMBbI
CIIy4allHBIX BEJIMYMH. MaTeMaTH4eCcKoe OKUJAHUE U TUCIIEPCUs T€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacipeieICHUH.

3aKoH OOJIBIIIMX YUCEN U €T0 POJIb B HAyKe, MpUpoie U 001ecTBe. BeiOopouHbIit
METOJl UCCIIETOBAHUM.

[Ipumepsl HENpephIBHBIX ClaydyalHbIX BenudyuH. [loHsATHE O TJIOTHOCTH
pacnpeneneHus. 3aa4u, NPUBOAAIINE K HOpMaIbHOMY pacrnpezenenuto. [lonarue o
HOPMAJIbHOM PACIIPEECIICHHH.

[IpenMeTHble pe3yabTaThl OCBOEHHS YydeOHOro kypca «BepostHocTs u
CTaTUCTHKa» Ha 0a30BOM YpOBHE Ha YpOBHE CpeaHEero oOIero o0pa3oBaHUs
OPHUEHTHPOBaHbl HAa  JIOCTMIKEHUE YPOBHA MaTeMaTH4YECKOM TI'PaMOTHOCTH,
HEO0OXOAMMOro /Il YCHENIHOTO PEeLIeHUs 3aJad U MpoOJieM B peajbHOM KU3HU U
CO3J]aHuE YCIOBUH I UX OOUIEKYJIbTYPHOTO Pa3BUTHS.

[IpenMeTHble pe3ynbTaThl 1O  OTACIBHBIM TeMaM ydyeOHOro Kypca
«BepostHocTb u ctatuctuka». K koniy 10 kinacca oOy4daronuiicss Hay4uTCs:

YUTATh U CTPOUTH TAOIUIBI U TUATPAMMBIL;

ONEpPUPOBATh MOHATUSIMU: CpeHee apuMeTHuyecKoe, MeIuaHa, Haubosbllee,
HavMeEHbIlIee 3HaUCHUE, pa3Max MacCUBa YUCIIOBBIX JIaHHBIX;

OTEpUPOBATh TOHATUSMU: CIyYalHBIA SKCIEPUMEHT (OIBIT) W CiIy4alHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA MCXOJA) CIYyYallHOrO OIBITA,
HaXOJUTh BEPOSITHOCTU B OMNBITAX C PABHOBO3MOKHBIMHU CIyYailHBIMH COOBITHUSMH,
HaxOJIUThb W CpPaBHUBATh BEPOSTHOCTH COOBITUH B M3YyUYEHHBIX CIyYalHBIX
AKCIIEPUMEHTAX;

HAXOJUTh U (HOPMYIUPOBATH COOBITHS: TIEPECCUCHUE U OOBEIMHEHHE JTaHHBIX

COOBITUM, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO, IOJb30BATHCS



auarpammamu Jitiiepa U GopMysIoi CI0KEHHs BEPOSITHOCTEH NPHU pELIeHUH 3a/1a4;

ONEpUpPOBaTh MOHATHSIMH: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMBbIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C IIOMOIIBIO IPAaBWIA YMHOXEHHs, C IIOMOINBIO JepeBa
CIIy4allHOTO OIIbITA;

IPUMEHATH KOMOMHATOPHOE NPABWIIO YMHOKEHHUS [IPU PEILICHUH 33]1a4;

OIEpUPOBATh IOHATHSAMU: HCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEPHUS
UCHBITAaHUHM, yCHeX W HeyjJaya, HaxOJIUThb BEPOATHOCTH COOBITHMII B Cepuu
HE3aBHCHUMBIX HCIBITAHUHN 10 MEPBOTO yCIexXa, HaXOAUTh BEPOATHOCTH COOBITUN B
cepuu ucnblTanuil bepnyiuy;

ONEPUPOBATh  IOHATUSAMH:  CIydailiHas  BEJIWYMHA,  PaCIpPEIEIICHUE
BEPOSATHOCTEH, IMarpaMMa paclpeaeaeHus.

[IpenMeTHble pe3ynbTaThl 1O OTACIBHBIM TeMaM ydyeOHOro Kypca
«Beposaraoctb u ctatuctuka». K konny 11 kinacca oOydaronuiicss Hay4uTCs:

CPaBHUBATh BEPOATHOCTU 3HAYECHUM CIIyYaWHOW BEJIUYUHBI 110 PACIIPEACIICHUIO
WJIM C TIOMOIIBIO TUAarpaMM;

ONEPUPOBATH MOHATUEM MATEMATHYECKOTO OXUIAHUS, NMPUBOJUTH IPUMEPHI,
KAaK IPUMEHSAETCS MaTEeMaTHYEeCKOE OXUIAHUE CIYyYalHOW BEJIMYMHBI HAXOIUTh
MAaTEMaTUYECKOE OKHUJIAHHUE IO JAHHOMY PAaCIpPEIEICHUI0; UMETh MPEACTABICHUE O

3aKOHE OOJBIINX YHCEI; UMETh MPEJCTABICHUE O HOPMAIBHOM paclpe/ieTICHUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

KosaunuectBo yacos DJIeKTPOHHBI
'N;') HaumenoBaHue pa3jie/ioB u KonTtpoun Ipakruyec € (uudppoBkie)
" TeM NPOrpaMMbl Bee HbIE KHe o0pazoBartenb
! re padoThbI padoThI HbI€ pecypchbl

MHoxecTBa palliOHAIBLHBIX U
IECTBUTEIBHBIX YHCEIL.
PanmonasHbIe ypaBHEHUS U
HEPaBCHCTBA

OyHKIMH U TpadUKH.
CreneHs ¢ 1eJIbIM




IIOKa3aTcjIceM

Apudmerndeckuit KOpeHb N—

oii crenieru. MpparnmoHaibHbIe 18
YpaBHECHHS U HEPABCHCTBA
DopmyJibl
TpuroHoMeTpuu. Tpuronomerp 22
WYECKUE YpaBHEHUS
[TocnenoBarenbHOCTH U 5
MPOrPeccuu
[ToBTOpeHue, o600IIEeHNE, 3
CUCTEeMAaTH3aIHsl 3HAHUH

OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




11 KITACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcer  KoHTpPOJIBLHBI

0 e padoThl

IIpakTH4eckn
e padoThl

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTeibH
ble pecypchl

CreneHs ¢
palMoHaIbHBIM
IIOKAa3aTelICM.
Iloka3aTenpHas
byHKIHS.
IToka3arenbHbIE
ypaBHEHUS U
HEpaBEHCTBA

12 1

Jlorapudmudaeckas
byHKIHS.
Jlorapupmuueckue
ypaBHEHUS U
HEpaBEHCTBA

12

Tpuronomerpuueck
ne QyHKIUN U UX
rpaduKu.
Tpuronomerpuueck
1€ HepaBEeHCTBA

[TpousBogHas.
[IpumeHeHue
MIPOU3BOJHOMN

24 1

WNHuterpai u ero
IMPUMCHCHUA

Cucremsl
ypaBHEHUU

12 1

Harypanbnsle u
LieJIbIE YUCIIa

[ToBTOpEHUE,
000011IeHNE,
CUCTEMaTH3aIus
3HAHUU

18 2

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102 6




TEMATHYECKOE IINTAHUPOBAHME 110 TEOMETPUHA
10 KITACC

KosaunvecTBO 4acoB DJIeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTe/ibH
ble pecypchl

Ne HaunmeHoBaHue
n/ pa3eyioB M TEM Becer  Konrpoabnsl  IIpakTuyecku
n NnporpamMmbI 0 e padoThl e padoThI

BBeneunue B
1 s 10
CTEPEOMETPHUIO

[Ipsimblie

IIJIOCKOCTH B

MIPOCTPAHCTBE.
POeIP 12 1

[TapannenpsHOCTH

MPSIMBIX U

IJIOCKOCTEN

[TepnienaukynsapHoc
3 Tb MPSIMBIX U 12
IIJIOCKOCTEN

VYriel Mexay
4 MPSIMBIMU U 10 1
IUIOCKOCTSIMU

5 MHororpanHuku 11 1

O0BEMBL
MHOTOTPaHHUKOB

IToBTOpEHME:
7 CCUCHHUS, 4 1
PacCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
[TPOTPAMME




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Tena Bpamenus

OO0BEMBI TET

12

Bekrtopsl n
KOOPJUHATHI B
MIPOCTPAHCTBE

[ToBTOpEHHE,
0000111eHHE,
CHCTEMAaTH3aIUsI
3HAHHUHI

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

10 1

34 3

TEMATHYECKOE IINTAHUPOBAHME 110 BEPOATHOCTHU 1
CTATUCTHUKE
10 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeEM
MPOrpaMmmbl

KoJsnuyecTBo yacoB

Bcer KoHTposbHbI
0 e padoThI

IIpakTH4eckn
e padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

[IpencraBnenue
JAHHBIX U
omnucarejabHas
CTaTUCTHKA

Ciyqaiinsie
OTIBITHI U
CIIy4JalHbIe
COOBITHS, OTIBITHI C
PaBHOBO3MOXHBIM
Y DJIEMEHTapHBIMU
UCXOAaMHU

Onepanuu Haj
COOBITHSIMH,




CIIOKEHHE
BEPOSATHOCTEH

VYcnoBHas

BEPOSATHOCTb,

JIEPEBO

CIIy4aitHOTO

ombITa, (hopmyia 6
MIOJIHOM

BEPOSATHOCTH U
HE3aBUCHUMOCTh

COOBITHI

DJIEMEHTHI
KOMOWHATOPHKHU

Cepuu
[I0CJIEJOBATEIbHEBI 3
X UCIBITAaHUH

Crnyuaiinble
BEJIMYUHBI U 6
pacrpeneneHus

O06o0061IEHNE U
CHUCTEMATHU3AINA 5
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 34
ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbI
e pecypchbl

Ne HaumeHoBaHue
n/ pazneioButeM Bcer  Kourposbubl  IlpakTHuecku
1| NnporpamMmMbl 0 e padoThl e padoThI

MareMaTHu4ecko
€ OKHJIaHue
CIIy4ailiHOM
BEJIMYMHBI
Hucnepcus u
CTaHIapTHOE

2 OTKJIOHEHHE 4 1
CIy4ailiHOM
BEJIMYMHBI
3aKoH 0OJbIIMX
YHCen

HenpepsiBabie
CIly4YaiiHbIe

4 BEJTMYUHBI 2
(pactpenenenus

)

Hopmansnoe
pacnpeeneHus

[ToBTOpEHUE,
00o0011eHe U 19 9

CHUCTEMATHU3aLA
3HAHUH

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34 2 3




