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1. MOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo MaTemMaTHKEe Ha YpPOBHE CpPEIHEro o0mero oOpa3oBaHUS
pa3paboTana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHaapTa cpeaHero oOmero oOpa3oBaHUS C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPATUIIAN
poccuiickoro oopazoBanusi. Peanu3zaiiys mporpaMmbl 1o MaTEMaTHKE 00eCTIeunBaeT
BJIQJICHWE  KIIOYCBBIMH  KOMIICTCHITMSMH, COCTABJISIIOIIMMUA  OCHOBY  JIJISt
CaMOpa3BUTHS M HEMPEPBIBHOTO O0pPa30BaHUSA, IEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YJaIOIINXCSI.

[IporpamMMoii O MaTeMaTHKE NpPEIyCMAaTPUBACTCS H3ydeHUE Y4eOHOTO
npenMera «MartemaTtuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnrebOpa u Hadaia
MaTeMaTHUeCKOro aHamm3a», «l'eomerpus», «BeposSTHOCTP W CTaTHCTHKAY.
dopMUpOBaHUE JIOTHUECKUX YMEHHH OCYIIECTBISACTCS HA MPOTSHKEHUU BCEX JIET
oOyueHus Ha YpOBHE CpEIHEro o011ero oOpa3zoBaHus,
a 3JIEMEHTHI JIOTMKH BKJIFOYAIOTCS B COJICPKAHNE BCEX HA3BAHHBIX BBINIC KYPCOB.

PabGouass mporpamma  y4eOHBIX  KypcoB  «Areebpa u  Hauana
Mamemamuyecko2o aumanuzay, «l eomempusy, «BeposmHocmb u cmamucmuxay
0a3zoBoro ypoBHs s oOyuvaromuxcsa 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaabHOrO rocy1apCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa CPEAHETO OOIIETO
oOpa3oBaHuUs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, M TPAJAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMbl 00eClieYuBaeT OBJIAICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HEMPEPHIBHOIO 00pa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYarOIMnXCs.

Kypc «Aneebpa u nauana mamemamuueckoeo ananusay SBISAETCS OIHUM W3

HanOoJIee 3HAYMMBIX B POTPaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJJHOW CTOPOHBI,
OH O0€ecreuynBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, & C APYTrOd CTOPOHBI, (OPMUPYET JTOTUUECKOE M aOCTPaKTHOE
MBIIJICHUE YYalllUXCsl Ha YpOBHE, HEOOXOAUMOM JJisi OCBOCHHS KypCOB
uH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
ydaluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hagam MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBacT OCHOBY JJIS
YCHIEIIHOTO OBJIAQJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OHWOJIOTHH, IOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIECTBEHHOW JKM3HU, TI03BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOW XKHU3HU. B TOXe Bpemsi oBiajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH
YTBEPKJICHUSI, KCTIOJH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHe. B xome n3yuenus



anreOppl M HaYall MATEMAaTHYECKOTO aHaiu3a B CTapiield IIKOJIE yJamluecs
MOJy4alOT HOBBIM ONBIT PELICHUS MNPHUKIAIHBIX 331a4, CaMOCTOATEIbHOIO
IIOCTPOCHHUSI MATEMATHYECKUX MOJEJIEH PEaNbHBbIX CHUTyallMd W WHTEPIPETALHNU
MOJYYCHHBIX  PEHICHUM, 3HAKOMSATCA C  [pUMEpaMHM  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIe, HAyKE M B MCKYCCTBE, C BbIJIAIOIIUMUCA
MAaTEMATHYECKUMHU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc obnagaeT 3HAYUTEIBHBIM BOCHUTATECIBHBIM ITOTEHIIMAJIOM, KOTOPBIMA
peanu3yercs Kak 4epe3 y4eOHBbI MaTepHall, CIOCOOCTBYIONUN (OPMUPOBAHHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK WU UYepe3 cCheruduKy y4eOHOM IesATeTbHOCTH,
Tpedyroen CaMOCTOSITETIbHOCTH, aKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHIICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTar.

B ocHoBe MeTouKkK 00ydeHMs anredpe v HayajlaM MaTeMaTHYeCKOro aHan3a
JICKUT JEATCIbHOCTHBIN MIPUHIIUI O0yICHUS.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHIECKOTO aHaIM3a» BKIOYAeT
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUN: «YHCIa W BBIUYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana maTemaTuyeckoro
aHann3a», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKAE
JUHAM HU3Y4aloTCs Ha TMPOTSKEHUM ABYX JIET OOY4YeHHMs B CTaplled IIKoJIe,
€CTECTBEHHO JIOMOJIHSAS APYT JAPyra M MOCTEINEHHO HACBIIAsICh HOBBIMU TEMaMH U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe coaepkaHUE HECKOJbKMX  MaTeMaTHYeCKMX JAUCIUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUYECKUI aHaIW3, TEOPUsI MHOXKECTB U Jip. [Io Mepe Toro
KaK ydJaluecs OBJIQJICBalOT BCE Oojiee MIMPOKUM MaTeMaTHUYCCKUM allliapaToM, Y
HUX IIOCJII0OBAaTEeIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOHUTH
MAaTEMATHYECKYIO MOJIENIb PEAIbHOM CUTYalld, IPUMEHSTh 3HAHUS, TTIOJTy4YECHHBIE B
Kypce «Anredpa W Hadajlla MAaTeMaTHYECKOro aHaiu3a», [JIs pPEIICHUs
CaMOCTOSITeTbHO  C(HOPMYIMPOBAHHOM MaTeMaTHYEeCKOM 3a7adydM, a 3aTeM
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHNUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACISIETCS
(GbOpPMHUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B CEOS
WCIIOJIb30BAHUE PA3MYHBIX (POpPM 3amuch JIEWCTBUTENIBHOTO YHCIIA, YMEHUE
pAllMOHATIBHO BBITIOJHATh JCHUCTBUSL C HUMH, J€JIaTh IPUKUIKY, OLCHUBATH
pesyabrar. OOydaromuecs: MOJyYaroT HaBBIKM MPUOTHMKEHHBIX BBIUUCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
HCTIOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YACJIOBBIX BBIPAXKCHUU.

Jlnaus «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha IMPOTSIKEHUU BCETO
oOydyeHUss B CTapliel IIKOJe, IMOCKOJBbKY B KaXJAOM pazjeie IporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3ajad. OOydaronuecs OBIaJEBAIOT
Pa3IMYHBIMU METOJIaMHU PEIICHUs IEIbIX, pPalMOHAIBHBIX, HPPAlMOHAIBHBIX,



MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEpaBEHCTB U UX cucTeM. [lomydyeHHbIe yMEHHUS UCIIOJIB3YIOTCS MIPU UCCIIEI0BAHUN
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/ad W 3a/1ad Ha
HaxXO0XJE€HUE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHUM QyHkOuu. JlaHHas
coJeprKaTeNbHas JIMHUS BKJIIOYaeT B ce0sf Takke (HOpMUPOBAHHME YMEHUI
BBIMOJHATh pacuy€Tbl mo ¢opMynaM, MpeoOpa3oBaHUsl UENbIX, PAlMOHATbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIlMX CTENEHU U JiorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHEeIIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUIEHUST ydaluxcs, (OpPMHUPYIOTCSI HABBIKM JEAYKTUBHBIX PaCCYXIACHUM,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3 PpeKTuBHbIE
WHCTPYMEHTBI JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAyKH.

CopepxarenpbHo-MeToquuecKass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3yueHrue cTeneHHoM, moKa3aTebHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIIMM, UX CBOMCTB U IpaUKOB,
UCIOJIb30BaHue (YHKIUHN Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanbHONM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTMYECKUM AHAIM30M, TaK U C
pElIeHNEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OoJbllIOE BHUMAHUE YAENAETCS
(OpMHUPOBAHKIO YMEHHUSI BbIpaXxkaTh (POpMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJY4YeHHbIE (YHKLIHUH, CTPOUTh UX TpapuKu.
Marepuan 3Toi coiepKaTebHOM JIMHUN HALIEJIEH HA pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIOLIMX BbIPAXXaTh 3aBUCUMOCTH MEKy BEIMUYMHAMU B pa3InyHON popme:
aHAIMTUYECKOW, Tpaduueckod U cloBecHOM. Ero wu3yudeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K O0OOOIICHUI0 U
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHAJIOTHH.

CopepxxarenpHas JuHug «Haudana MareMaTnyeckoro aHaiau3a» MO3BOJISET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpOUTH rpaduKku PyHKLIUMN, OIPEAeNATh UX HAaHOOIbIINE U HAUMEHbBIIINE 3HAUYCHUS,
BBIUUCIIATH IIOMAaAn GUryp u oObEMBI Tel, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas conep:KaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTeMaTHYECKUX MOJEJIed peallbHbIX CHUTYallMi, HaXO0XICHUS
HaWJIy4ylIero PEemIeHs] B MPUKIAIHBIX, B TOM YHCIIE COUMAIbHO-3KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO aHajii3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI paco3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTUKU B HAyKe,
TEXHUKEe M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHSA MATEMATHKHU KaK HAYKH, U UX aBTOPax.



CopnepxaTeapbHO-MeToANYEeCKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSILLIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEAararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/ieibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEeMAaTUKM M UCIOJIb30BaTh €ro JJis
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
TUX MOJENIEH C MOMOIIbIO amnmapara aiareOpbl U MaTEMaTHYECKOTO aHalu3a U
WHTEPIIPETALNH [TOJTYyUYCHHBIX pe3ynbTaToB. Takue 3aaHusl BIUIETCHBI B KAXK/IBIN U3
pa3AeiioB NporpaMMbl, MOCKOJIBKY BECh MaTEpPHa Kypca IHPOKO UCIIOIb3YETCS AJIs
pelieHrs NpUKIagHbIX 3adad. [Ipu pemeHun peajibHbIX MPaKTHUYECKUX 3aaad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpraHU3yeTCsl B IMpOIlecce U3y4YeHHUs BCEX TeM Kypca «Aurebpa U Havasia
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YUEBEHOM IIJTAHE

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» otBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

[ens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€éHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00yUalOIMXCS TPU U3yUYEHUU
r€OMETPUHU, KaK COCTaBJSIONIEH TMpeAMeTHOM obmactu «Marematuka U
uH(popMaTHKa» Yyepe3 obecreueHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aadyaMu Kypca TEOMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSIONINMH ¥ YCUITUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciiMpeHue MpecTaBiIeHUs O TeOMETPUU KaK 4acTH MUPOBOM KYJIBTYPhI U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMupoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEHIINX MaTEMaTUYECKUX MOJEIISIX, MO3BOJAIONIUMX OINKHCHIBAaTh U HU3Yy4aThb
pa3HbIC SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATHIHOTO armapara mno pa3iaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dbopMupoBaHUE€  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSAMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,



dbopMyn M yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapPTHHIE CIIOCOOBI PEIICHU 3a/1aY;

dbopMupOBaHHE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATbHOM
MUpE MHOTIOTPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBaTb TIE€OMETPUYECKHE
MOJCIIN;

¢bopMupOBaHHE TOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHHME TMOHMMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHME YMEHHs BIAJE€Th METOJAMH JI0KA3aTEIbCTB M aJITOPUTMOB
peleHus, YMEHHsI UX IPUMEHSTh, IPOBOIUTH JJOKA3aTEJIbHBIE PACCYKICHHS B XO/1€
pELICHUs] CTEPEOMETPUYECKHX 3a7a4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
00OCHOBaHMHU MaTEMATUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JNENYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00yUaroMMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHLCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECAa K U3YUEHUIO TEOMETPUU;

¢dopMupoBanue (YHKIHMOHAIBHOM IPaMOTHOCTH, PEJIEBAHTHOM I'€OMETpPUU:
YMEHMsI paclo3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4€OHBIX MPEAMETOB, TMPOSBIEHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJINPOBAHUS PEAJBHBIX CHUTYalMi, WCCIEAOBAHUS IIOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNHN [TOJTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIepKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «maccax sBusroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOPAWHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUMX YMEHUU  pacmpenenserca He  TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U 10 TojaMm obydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil padodyeit
POrpamMMbl, paclpeleEHHbIM IO ToJAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamainuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MOHATHSAMH U HABBIKAMU ITOCJIEI0OBATEIBHO U IMOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTABIECHUN 00YyYaIOUXCs, pACIIUPS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:



co3gath ychmoBus qis  guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOECTIEeUnuTh YIrIyOJIEHHOE
U3YYCHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro peaMmeTa «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOKEHUIO H3YYEHUST MAaTEMAaTUKU C
yu€ToM BbIOOpa Oynymied npodeccuu, obecnedyrBasi MPEEeMCTBEHHOCTb MEXKIY
o0uM 1 IpoecCHOHATBLHBIM 00pa30BaHUEM.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IUIAHE

Ha wusydenue yueOGHOro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).

Y4aeOHslii Kypc «BeposTHOCTb M CTATUCTUKA YTAYOIEHHOTO YPOBHS SIBIISAETCSA
MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO YYeOHOro Kypca YriayOia&HHOTO
YPOBHSI Ha YPOBHE CpeHET0 0011ero oopazoBanus. Y4eOHbIN Kypc MpeIHa3HAuCH
Uit popMupoBaHUS 'y 00YYaIOUIUXCSl CTAaTUCTUYECKOW KYJIbTYphl M MOHUMaHUS
pOJIM TEOPHH BEPOSTHOCTEH KaK MAaTEeMAaTHYECKOTO WHCTPYMEHTA ISl M3Y4YCHUS
CIIy4yalHbIX COOBITHH, BEIMYMH U TiporieccoB. [Ipu n3yueHun kypca odoramarorcs
MIPEICTABIICHUS OOYYAIOIMUXCSA O METOJaX HCCIEAOBaHUS W3MEHUMBOTO MHPA,
pa3BUBaeTCAd MOHUMAHUE 3HAYUMOCTH U OOIIHOCTH MAaTEMaTHYE€CKUX METOJIOB
MO3HAHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAY4YHOIO
MHPOBO33PEHUS.

Copmepxanne ydeOHOTO Kypca HampaBlICHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJIYYCHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, U
Ha Pa3BUTHE TMPEACTABICHUN O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0yJarommxcsi T0KHO chOPMUPOBATHCS MPECTABICHUE O
HanOoJIee YyIOTPEOUTEIBHBIX M OOIINX MaTEeMAaTHUYECKUX MOJICTISAX, UCIOIb3yEeMBIX
JUTSI OTTICAHUST aHTPOTIOMETPUYECKUX U JIeMOTpadUYECKUX BEIMYUH, TOTPEITHOCTEN
B pa3NIUYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HON PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UYCOHBIM
Kypc sIBisieTCss 0a30i 111 OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJOB,
HEOOXOMMBIX CIEITHAMCTAM HE TOJIbKO WHKEHEPHBIX CTICIIHAIBHOCTEH, HO TaKXKe
COIMAJIBHBIX U TICUXOJOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH
B 3HAUMTEILHONW Mepe WCHOJB3YIOT ammapar aHajiu3a OOJBIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXIEHHUE 3aKOHa OOJIBIINX
gucen — (PyHIaMEHTaJIbHOTO 3aKOHA TIPHUPOJBI, HMMECIOIIETO MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTrcTBMM € yKa3aHHBIMH LENSIMA B CTPYKType YYeOHOro Kypca
«BepoATHOCTh W CTATUCTUKA» Ha YriayOJE€HHOM YpOBHE BBIJICIICHBI OCHOBHBIC
conepkaTeNbable TUHUHN: «CiydaliHble COOBITHS M BEpOSITHOCTH» U «CiydaliHbIe
BEJTMYMHBI U 3aKOH OOJIBIIIUX YHCEID).



[ToMrMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JE€MEHTHI TEOPUU
rpaoB W TEOPUH MHOXKECTB, HEOOXOIWMBIC IJISi TIOJHOIICHHOTO OCBOEHUS
Marepuajia JJaHHOrO0 Y4eOHOro Kypca U CMEKHBIX MAaTeMaTHYECKHX YYEOHBIX
KYpCOB.

Coneprxanue muHuM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
st opMUpOBaHUS TPEACTABICHUH O PACIPEICICHHN BEPOSTHOCTEH MEXIY
3HAYEHHSIMH CIIyYalHBIX BEJIIMYMH. BaXkHyr0 4acTh B 3TOW COAEPKATEIBHON JIMHUN
3aHMMAeT HU3Y4YEHUE T'E€OMETPUYECKOTO0 M OMHOMHAIBHOTO pAaCIpeiesieHu |
3HAKOMCTBO C UX HEMNPEPHIBHBIMHM AHAJIOTaMU — MOKA3aTEJIbHBIM M HOPMaJIbHBIM
pacrpenencHusIMU.

Tembl, CBSI3aHHBIE C HEOPEPBIBHBIMU CIy4YalHBIMU BEJIMYMHAMU W
pacrpeieJIeHUsIMM, aKIEHTUPYIOT BHHMMaHWE OOYyYalolMXCsl Ha OMUCAHUU W
U3YYCHUU CIyYalHBIX SBICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIME. OCHOBHOE
BHUMAHUE YAEIAETCS IT0KA3aTEIbHOMY U HOPMAJIbHOMY PaCIpPEACIICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXIY CIIydalHbIMU BEJIMYMHAMU U OINKHCAHHUE HTOM CBSI3M C ITOMOIIBIO
Kod(phulIeHTa KOPPEJSIIMM U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
COZEPKaHUs Pa3BUBAIOT TEMY «JluarpaMmel pacCeUBaHUs», U3YUYCHHYIO HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJICHUS U3 KYpPCOB
anreOpbl U TEOMETPHH.

Emé ommH  s2iIeMeHT  coAep)KaHWs, KOTOpPbIM  TMpeajaraercsi  Ha
O3HAKOMMUTEJIBHOM YPOBHE — TMOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHUMBIX
COOBITH, HACTYNAIONIUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C pacIpeeiCHueM
BEPOSITHOCTEM KOJMYECTBA TaKHX COOBITUHA HOCUT Pa3BUBAIOIIMI XapakTep U
SBJISIETCSA AKTyaJbHBIM JJIsI OyAylnux aOUTYpUEHTOB, MOCTYMAIOUIMX HAa y4eOHbIC
CIEIUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
yIPaBJICHUEM.

MECTO KYPCA B YUYEBHOM IIJTAHE

Ha n3yuenue yue6Horo kypca «BeposTHOCTb U CTAaTUCTHKA» Ha yTIyOJIE€HHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).

2. COAEP/)KAHUE YYEBHOI'O ITPEIMETA

Kypc «Anzeopa u nauana mamemamuueckozo anaiu3a»
10 KJTIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOH, MPOILICHTHI,
OeckoHeuHble nepuoanueckue npodu. [IpuMeneHue npoOel W MPOLEHTOB IS
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUM U PEAbHOU KU3HU.



JlelictBuTenpHble  uucia. PanuoHanbHblE W UppALMOHAIIBHBIE YHCIA.
ApudpmeTrnueckue  onepauMu € JCUCTBUTEIBHBIMU  4HClIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. buHom HbrotoHa. Hcenmonb3oBaHue
MOJIXOJIAIIECH (POPMBI 3aIMCH ICUCTBUTEIBHBIX YNCEN TSl PEIICHUS MTPAKTHIECKUX
3a]1a4y ¥ NpPECTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
JorapuMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUsI M YypaBHEHHs-cielncTBUs. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEIbIX U APOOHO-PALlMOHANIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOroujieHbl OT OJHOW NepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTENEHU U KOPHHU.

HppauroHanpHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpAXKEHH, COACPIKAITUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHECHHUSI. OcHOBHBIC METOJIbI pereHus
Jorapu(pMUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.

Pemenne cucrteM nMHEWHBIX ypaBHEHHWW. MarTpuua CHCTEMBI JMHEWHBIX
ypaBHeHUM. OnpeaennuTenb MaTPUILIbl 2X2, €r0 FeOMETPUUYECKU CMBICIT U CBOMCTBA,
BBIUHCJICHUE €r0 3HAYCHUS, TPUMEHEHUE OMPEACIUTENS sl PEUICHUS CUCTEMBI
JVHENHBIX ypaBHEHUW. PelleHne npukiagHbpiX 3a1ad C IOMOIIBK) CUCTEMBI
JIVMHENHBIX ypaBHEeHHU. VccnenoBanmne noCTPOEHHOW MOJIENIN C MTOMOIIBI0 MATPUILL
Y OIPEIEIIUTEIICH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJIEJIEM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIpMMeHEHHE ypaBHEHMH U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKHX 3a71a4 U 3a/1a4 U3 Pa3IMUHbIX 00JaCTE HAYKU U PeaTbHOM KU3HU.



DyHKIUHN U TPaPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKUIHU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIe NpeoOpa3oBaHUsS
rpaduKoB GQyHKIIHIA.

OO0nacTh onmpeneneHuss U MHOXECTBO 3HaueHuil pyHkumu. Hymu QyHkumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HeuéTHBIe (QyHKIMU. [lepuoanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakKCUMyMbl U MHUHHUMYMBI
¢ynkun. HanGonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JIuneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBAaHHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS C HATYypaJbHBIM U IIENIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMUKA OOpAaTHOU CTENEHU
C HATYypAJIbHBIM I10KA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpaluKH.
Hcnonb3oBanue rpadgpukoB (yHKIMA 71 peIIEHUs] YpaBHEHUM.

TpuroHoMeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAIbHBIX IPOLECCAX U SIBICHUAX.
['paduku peasibHbIX 3aBUCUMOCTEM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYECKONU MHAYKIUA. MOHOTOHHBIE M OTPAHUYEHHBIE ITOCIEA0BATEILHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuyHo yoObIBaroas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IPOTrpeCCrU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN POCT. Yucio e. @opmyiia CI0KHBIX
pouleHTOB. Mcmosb30BaHWEe NIPOrpeccHM A PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapaKTepa.

HenpepbiBHble (yHKIIMM W WX CcBoOMcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpadukoB QyHkuuid. CBOHCTBa (YyHKUMH HENpPEpBIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENpPEpPBIBHBIX
GyHKIU 1715 penieHus 3aaa4.

[lepBas u BrOpast mpousBoaHbIe PpyHKIIMU. OnpeaeneHrue, reOMeTpUIECKui 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBogHBIE  DJIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CymMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.

MHokecTBa M JIOrHKA

MHOXkeCTBO, Omepalnuyd HaJl MHOXKECTBAMM M HMX CBOWCTBA. Jlmarpammebl
Oiinepa—Benna. [IpumMeHEHME TEOPETUKO-MHOXECTBEHHOIO — ammapara s



OMHKCAHUSl peaNbHbIX NPOIECCOB U SBICHUH, MPH PELICHUH 3anad U3 APYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOIOo OOBEKTa, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPaBHEHHUS.

11 KIIACC

Yuciaa v BIYMCICHUA

HatypaneHble u uenble yncia. [IpumeHeHne nprusHaKkoB AECIUMOCTH IIENBIX
yucel, HanOonpIuii oOmuii nemurens (manee — HOJ]) m HamMeHslniee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurMa EBkiuaa aiis penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. AnreOpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alMCH KOMIUIEKCHOTO 4Hclia. ApuU(pMETUYECKHE OmNepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHu u3 KOMIUIEKCHOTO uncia. [IpumeHenue
KOMILJIEKCHBIX YMCEN IS PEIICHUS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerieHre TpuroHoOMEeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TMOKa3aTeNbHBIX U  JOrapupMUUYecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JOTapU(OMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpuMeHeHue ypaBHEHUMN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3a/lay ¥ 3aJ1ay U3 pa3InuHbIX 00JIaCTe HAYKH U PEAIbHOM KU3HU, UHTEPIIPETAIIHS
MOJYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'padpux kommosunuu ¢GyHkuuii. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, UX CBOWCTBA U TPAPUKH.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaAMH.

Hcnons3oBanue rpadukoB GyHKIUN Ui HCCICIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MPH PEIICHUU 3a7ad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTemMaTH4ecKOro aHajim3a



[TpumeHeHre MPOM3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HanboblIero 1 HAMMEHbIIETro 3HaYeHU I HePEePhIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4dllero pElEHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

HNaTerpai. ['eomeTpruueckuid CMbICI UHTErpaja. Beraucienne onpenei€HHOro
uHTerpaia no popmysne Herotona-JIeioHua.

[Ipumenenue WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIaTIbHbIX
YpaBHECHUM.

Kypc «I'eomempusy
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM IOCTPOECHHUU CTEPEOMETPHHM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuyielbHble W CKpellMBaronecs mnpsMble. [Ipu3Haky CKpenMBarOIUXCs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEMN B MMPOCTPAHCTBE: MapaslIesIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MTPAMON
u 1ockoctu. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajJIeIbHOTO MNpoeKTHpoBaHUs. W300paxeHue
buryp B nmapajyuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA MapajuIeIbHbIX IIJIOCKOCTEM. [Ipocreimmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHU.

[lepneHANKYIJISIPHOCTh NPSIMOM U IJIOCKOCTH: MEPIEHAUKYISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJJIEIBHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHOe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEMN: MPU3HAK IMEPHEHANUKYISIPHOCTUA JIBYX IUIOCKOCTEH. Teopema o TpEX
MEPIICHIUKYIISPAX.



Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YrOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOIOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB ¥ CHHYCOB ISl TPEXTPAHHOIO yIIa.

MHoOrorpaHHuKu

Buasl MHOrorpaHHukoOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, mpsiMasi 1 HaKJIOHHAs MPU3MBI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, IpsIMOYTOJIbHBIN MapajuleIeUIIe] U ero cBoicTBa. Kparuaiimue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuzaa: n-yronbpHasi nupamuia, NpaBuiIbHas U yCEUEHHAs
nupamuasl. CBoiicTBa péOep W OOKOBBIX TIpaHEd MPaBUIbHON NUPaMUIBL
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs TNpPHU3Ma W IPAaBWIbHAS NUPaMHUJA,
IpaBUIbHAs TPEYTOJbHAs MMPaMK/JIa U IPaBUIIbHBIN TETpasap, Kyo. IlpencraBienue
O NPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAdAP U UKOCAdIP.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHalid, YrJbl.
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOW IPHU3MBI,
IUIOLIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOI pu3Msl. [ Inomans
OOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUpaMHIbI, TEOpPEMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  INPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMpPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHUS
napajuieenune a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS NPaBUIBHON
UpamMuIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOpPAMU: CIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTropamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHSATHA: 1UMIMHAPUYECKAS TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BparieHwus:
UJINHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl



U TJIOCKOCTH, KacaTelnbHas TUIOCKOCTh K chepe. M3o0pakeHune Ten BpalieHus] Ha
miockocth. Pa3sépTka nmunmHapa u konyca. CummMetpust chepsl 1 mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIIOHHOW MpPU3MBI, HIIKHJpA, TUpaMHUIbl U KoHyca. O0BEM 1Iapa U M1apoBOro
CErMEHTA.

KomOuHanuu Ten BpamieHus W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCAaHHAas OKojo muiauHapa. Ilepecedenne cdepsl U 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK HWJIU TEJIO
Bpall[CHUS.

[Inomaas MOBEPXHOCTH IUIWHJIpA, KOHYyCa, IJIOMaab chepbl U €€ JacTeil.
[Togobue B mpoctpancTBe. OTHOlIEHHE OOBEMOB, IUIOMIAJACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogobusi, romoTeTusi. PeieHue 3amauy Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIHJIMHIPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepalini HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KoOpAMHAT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoikeHne BeKTOpa MO
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BMKEHUSsI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUS W paBEHCTBO (UTYp.
OO6mme cBoiicTBa JBW)KCHUH. BuIbl JIBWXXCHUN: TapajuIeNIbHBIA IEPEeHOC,
[EHTpaJbHasl CUMMETPUs, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

Kypc «Bepoamnocms u cmamucmuxa»
10 KJTIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha mmockoctu. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4ailHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHsl (UCXO/bI). BeposaTHoCTh ciydaifHOTO CcOOBITHS. biu3ocTh 4acToThl H
BEPOSATHOCTU COOBITHI. CydaifHbIC OTBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Omnepanuu HaJ COOBITHSAMU: MepecedeHne, 00beIMHEHNE, TPOTUBOIIOIOKHBIC
coObITus. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.



VYcnoBHAsE BEPOATHOCTb. Y MHOJKEHHME BEPOSITHOCTEH. JlepeBO CiydalHOTo
skcniepumenTa. Gopmyna nosHou BeposatHocTH. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHUE), YCIEX M Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 NepBoro ycrexa. [lepecranoBku
u (axtopuan. Yucno coueranmii. Tpeyrompuuk Ilackams. dopmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyun. CiydaifHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepoAtHoctel.  [{uarpamma
pactipenenenus. Onepanuu Haj CIydyalHbIMU BeludnHaMu. buHapHas ciydaitHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAIILHOE.
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CoBMeCTHOE paclpeesicHue ABYX CIydalWHbIX BelnunH. HeszaBucumbie
CJIy4aliHbI€ BEJIMYHHBI.

Martematuyeckoe OXUJaHUE CIy4YalHOM BEJIMYMUHBI (pacipenesieHus).
[Ipumepsl pUMEHEHUsT MAaTEMAaTUYECKOro OXXHAAHHS (CTpaxOBaHHE, JIOTEpes).
MareMatnyeckoe oxugaHue OMHAPHOW Ciay4yallHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBbI CIIy4YalHbIX BEJIIMYMH. MaTeMaThudeckoe  OXUJaHue
reOMETPUYECKOTr0 1 OMHOMUAIILHOTO Pacipe/IesIeHUH.

Jucnepcuss W CTaHAAPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pacupenenenus). Jlucniepcus OMHAPHON clydaiiHON BeMMunHBL. MaTeMaTtruueckoe
OKHMJIAHUE MPOU3BEJICHUSI U TUCTIEPCUSI CYMMBI HE3aBUCUMBIX CITyYallHBIX BEJIUYHH.
Jucnepcusi ¥ CTaHAApTHOE OTKJIOHEHHE OWHOMHUAIBLHOTO pacHpeieseHus.
Jlucnepcus M CTaHIapTHOE OTKJIOHEHUE T€OMETPUYECKOTO PaCIpEACIICHHUS.

HepasenctBo YeoObiméBa. Teopema Uebniméa. Teopema bepnymiu. 3akoH
OonpmMX  uucen.  BuiOopouHbld  MeTOn — HcchenoBaHuil.  BeiOopouHble
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka MpoCTENIMX THITOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEICIICHUM.

HenpepsiBHbIe ciydalinble BenuuyuHbl. [Ipumeppl. DyHKIUS IUIOTHOCTH
BEPOSAAITHOCTH pacmpenciicHus. PaBHOMEpHOE pacnpelesieHHe W €ro CBOMCTBA.
3agauu, IPUBOAAIIME K TOKA3aTEILHOMY PaCIPEACICHHUIO. 3a1auu, IPUBOIAILNE K
HOPMAJIbHOMY  pPAacCHpeeNICHUIO. OyHKIMSA MJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeNIbHOTO pacipeaesieHus, PyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnipeneneHus. OyHKIUS MIIIOTHOCTH U CBOMCTBA HOPMAJILHOTO paclpe/ieNICHuUs.

ITocienoBaTeIbHOCTh  OAWHOYHBIX  HE3aBUCHMBIX  COOBITHH.  3ajauu,
MIPUBOJSAIIME K pacnpenenennto [lyaccona.

KoBapuanus nByx ciydaiiHeix BenuduH. KodpduimeHT auHEHHOM
koppensiiiui.  CoBMECTHbIE  HAOMIOACHUS  JBYX BEIWYHH. BBIOOpOUYHBIN



kKoddumueHT xoppemsuu. Paznuyne MexIy JWHEWHOW CBA3BI0 W MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs1 perpeccus, METOX HANMEHBIINX KBaJAPATOB.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
ITPEIMETA

OcBoenue yueOHOro mnpenMera «MartemaTuka» Ha YriIyOJIeHHOM YpPOBHE
JIOJDKHO 00€creunBaTh JOCTHKEHUE Ha YPOBHE CpeIHEro oOiiero oopa3zoBaHUs
CIEAYIONINX JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB:

JINYHOCTHBIE PE3YJIBTATBHI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHHE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (3J0pOBOE THTaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYECKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpYKalollel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCJICICTBUN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS Pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCUUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIONPATh HAaNOO0JIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTUBOpEUHE,  MpoOJIeMy,
YCTaHABJIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, aPryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SABJICHUSMHU, POLECCAMMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOIOJIEHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOLEcCa, a TaKXKE BBIIBUTAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je€(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUIOB U (hOpM
MPEACTABIICHHUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHMS II0 XOAYy pEILICHHs 3a1ayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUA C CYXIACHUAMHU APYIMX YYAaCTHUKOB
uanora, oOHapy»KMBaTh pa3jiMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YJIBTAThl PEIICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
Npe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3yjbTaTa pelieHUs
MaTeMaTUYECKOHM 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHHSI WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eATEIBHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mNpu peleHHH Y4YeOHbIX 3aJad, HOPUHUMATh I€lb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOrOBapUBATHCS, 00CY AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMU KOMaH/bl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM YyYaCTHUKAMU
B3aMOJIEUCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

Kypc «Anzeopa u nauana mamemamu4uecKkozo ananu3ay
OcBoeHue yueOHOro Kypca «Ainredpa U Hayajia MaTEMaTHYECKOTO aHAJIN3a»

(yriyOsieHHBI ypOBEHb) HAa YPOBHE CpEIHEro o00IIero o0pa3oBaHUs TOJKHO
o0OecrieuynBaTh  JOCTIKEHUE  CICAYIONIUX  MPEAMETHBIX  00pa30BaTEIbHBIX
pe3yJIbTaToB:

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIEAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: pPAIMOHAIBLHOE 4YHCIO, OCCKOHEUYHas
nepuoAndecKkas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHUCIO0, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;



OPUMEHATH JPOOM W TMPOLEHTHI IJIsl pPEIICHUs MPHUKIAJHBIX 3aJad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,

OPUMEHATH NPUOIKEHHBIE BBIYUCICHUS, TTPABUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BBIYHCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOMH,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSATD JIeJICHUE
MHOT'OYJIEHA Ha MHOTIOWIEH C OCTaTKoOM, Teopemy be3dy m teopemy Buera mns
peneHns 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MIOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIEI0BATh IIOCTPOCHHBIE MOJENIHM C IIOMOIIBIO MaTpPUIl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIIHBIM [T0KAa3aTeJIeM;

UCII0JIb30BaTh CBONCTBA norapuMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHMUI;



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISS IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUMH;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alredpbl, COCTaBJIATh
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uius GyHKUMA, Tpadux QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBATh MOHATHSAMM: YETHbIE M HEYETHBIE (PYHKIMH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbI U
MUHUMYMBl (DyHKIIMM, HamOOoJblllee M HAWMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOM (YHKIMM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHbIM MOKa3aTeJIeM;

ONEepUpOBaTh MOHATUSMU: JIMHEHHAs, KBaApaTUyHas WU JPOOHO-IMHEITHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKazaTejabHas U Jorapupmudeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHMUI;

CBOOOJHO OMNEPHUPOBATH MOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
orpeseseHue TPUTOHOMETPUUECKUX (PYHKITUM YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILIECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH, BbIpAXXKaTh (OPMYJIaMHU 3aBUCUMOCTU MEXKIy BEJIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CcBOOOIHO ONEpUPOBATH MOHATUAMM: apuMeTHyecKkas U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMEeTpUIecKasi MPOTrpeccus, TMHEHHBIA U
HKCIIOHEHIUATBHBIN pocT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTAaHTE;



WCIIOJB30BaTh IPOIPECCUM Ul PELIEHUs PEANBbHBIX 3a4a4 IPUKIIAJTHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apO’KJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

cBOOO/IHO ONEPUPOBATH MOHATHIMU: HETIPEpbIBHbIC (DYHKIINH, TOUYKH Pa3pbIBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJTHO OIEPUPOBATH IMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/a4;

CBOOOJHO OIEpPUPOBATH TMOHATHUAMM: TIEpBasi W BTOpas MPOU3BOJHBIE
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCIISITH ITPOM3BOAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCITIOJIb30BaTh TF€OMETPUYECKUI U (U3MYECKUH CMBICT MPOU3BOJHOM IS
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpPUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hal
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllaparT JUisl ONMMCAaHUs PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CcBOOO/IHO OIEpPUpPOBaTh IMOHATUSMU: OIpEAeNiEHUEe, TeOpeMa, ypaBHEHHe-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

11 KVIACC

K koniy ob0yuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPAJILHOE U 1EJI0€ YHCII0, MHOKECTBA
HAaTypaJIbHBIX U LENBIX YHUCEI, UCIIOIb30BATh MPU3HAKU JEIUMOCTH LIEJIBIX YUCET,
HOJ/l u HOK HaTypasbHBIX 4HuCEeN A1 peuIeHUs 3a7ad, NPUMEHSTb alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJIYJIO, 3alKUChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CcBOOOIHO OINEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUICKCHBIE YHCIia B anreOpandeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apU(PMETHIECKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PEUICHHS C  [OMOIIBIO
PaBHOCHJIBHBIX NIEPEXOIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUSA pealbHBIX
MIPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCICOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKJACHUS HAWJIY4Ilero pEuIeHUus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMATIbHO-IKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAcIeHus
CKOPOCTHU M YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;

CBOOOJHO  ONEpHUpPOBATH MOHATHSIMHU: [EpBOOOpa3Hasi, ONpeneaEHHbIN
WHTErpajl, HaXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;



HAXOAMTh IJIOIIAAN INIOCKUX GUTYpP U 0OBEMBI TE C TOMOUIBIO HHTETpaa;
MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE

cocraBieHus nudepeHInanbHbIX YpaBHEHUH;
pelaTh NpUKIAJHBIE 3a/la4d, B TOM YHCIIE COIMATIbHO-dKOHOMHYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

Kypc «I'eomempusy

10 KITACC
K koniy 10 kiacca o0yyaronuiicss HAyquTCs:

CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSTHUSAMH CTEPEOMETPUU TMPHU
pelIeHuN 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHUI;
NPUMEHSTh aKCUOMBI CTEPEOMETPUM U CJEACTBUS M3 HUX TMPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

KJIacCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTRBE;
CBOOOJTHO  ONEpPUPOBATH TOHATUSIMH, CBSI3AHHBIMA C yIjJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOU H
IJI0CKOCTBIO;

CBOOOTHO OTIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajuienenunes, Kyo);

KJIaccu(pUIMpoOBaTh ~ MHOTOTPAHHMKH, BBIOMpass  OCHOBaHUS IS
KJ1accuuKaluu;

CBOOOJIHO  OMNEPUPOBaTh  TMOHSTUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATH napajiebHOe, HEHTPATILHOE u OpTOTOHAJIBLHOE
MPOEKTUPOBAHKE (DUTYP HA TIIOCKOCTh, BHIMOJIHATh U300paxeHus Guryp Ha
IJIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOIPAHHHKOB PAa3IUYHBIMU METOJAMU, BBITIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpPMYIL;

CBOOOJTHO ONEPUPOBATH MOHITHUSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OCh ¥ TIIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBHI;
CBOOOJIHO OIEPUPOBATh MOHSATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemarh 3aJadyd Ha JIOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNU U
HAXOXKJIEHUE TEOMETPUIECKUX BEITNINH, TPUMEHSISI U3BECTHBIC METOTBI TIPH
pellIeHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIMIEHHOTO M BBICOKOTO YpPOBHS
CJIO’)KHOCTH;



OPUMEHATh NPOCTEHIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U PUCYHKaX;

OPUMEHATh [MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEABHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIEC MOHATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcopMyJIHpOBaAHHOM
npoOeMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJENNA C UCIIOIb30BAaHUEM T'€OMETPUUECKHUX
NOHATUH M TEOpeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS IE€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHSI TEXHOJIOTHH.

11 KJIACC

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHMYECKOH U CcepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
HOJIy4CHUS;

OIEepUPOBATh MOHATUSAMHM, CBA3aHHBIMU C TE€JIAMH BpPALEHUS: TUIHMHAPOM,
KOHYCOM, c(hepoit U mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalleHMS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEN MHOTOIPAHHMKOB M TENl BpalllCHHS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYIL;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH, CBS3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaIlCHUS;

BBIUUCIISATH COOTHOLIECHUSI MEXKTY TUIOIAIIMU MOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TET;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;



e 3aJaBaTh IUVIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

e pemaTh FTCOMETPUUYECKUE 33/Ia4M HA BEIYUCICHUE YTIIOB MEXKITY MPSIMBIMUA U
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU A0 TJIIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOIa MPU PEIICHHH;

e CBOOOJHO OIEpPUPOBATh TMOHATUSIMH, CBS3aHHBIMH C JBUKCHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHNUN;

e BBINIOJHATH W300PAKEHUS MHOTOTPAHHUKOB W TEJI BpAICHUS TIPHU
napajyieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEYCHHS MHOTOTPAHHMKOB W TEJl BpAlIEHUS: CEUCHUS IMIUHJpa
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapaliieabHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPIINHY), CEUCHUS I1apa;

e HCIOJB30BaTh METOJBl IOCTPOCHUS CEUEHUH: METOJ CJIEl0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHMUSI, METOJ] MIEPEHOCA CEKYIICH MIOCKOCTH;

e JIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKIACHMUS;

e TMPUMEHATH TEOMETPHUECKHE (DAKTBI IJIS PEIICHHUS CTEPEOMETPUICCKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

e pemaTh 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

e TMPUMEHATH MPOTPAMMHBIC CPEACTBA W IJICKTPOHHO-KOMMYHUKAITIOHHBIS
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e TPUMEHATH MOJyUYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, aHATTU3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYyallMH, MPUMEHATh H3yYEHHBIC TOHSTHS,
TEOPEMBI, CBOWMCTBa B TMPOIIECCE TOMCKA PEIICHHs MaTeMaTHYeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOSHHBIE MOJICNIN C UCTIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarh
NPaKTHYECKUE 3a7aud, CBSI3aHHBIE C HAXOXJACHHEM TeOMETPUUYECKIX
BEITNYWH;

e HMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

Kypc «Bepoamnocmo u cmamucmuxa)
10 KUIACC

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MMOHATHUSMU: CIy4aWHBIA SKCIEPUMEHT (OIIBbIT),
ClIy4aitHO€ COOBITHE, dJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)



CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOAUTh U (POPMYITHPOBATH COOBITUA: MEpPECeUeHUe, OObETMHEHUE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JIUArpPaMMBI
Oinepa, KOOPIAMHATHYIO NPSIMYIO JJI PELICHUs 3a/1ay, M0JIb30BaThcsa (HOpMYIIOit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyUYalHBIX COOBITUIA;

ONEPUPOBATH ITOHATHUSIMU: YCIOBHASI BEPOSATHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4yaHOrO  3KCIEpPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C IMOMOILBIO IpaBWJIa YMHOXEHUS, JIepeBa CIIy4allHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (opmyny baiteca mpu
pelieHnd 3ajad, OMNpPEACNsiTh HE3aBUCUMOCTh COOBITUH 1O QopMmysie U 1O
OpTaHU3alMU CIyYaAHOTO YKCIIEPUMEHTA;

OPUMEHATh W3yYeHHblE KOMOMHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHHUS
3JIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIy4allHBIA  OMBIT
(ucblTaHue), yCleX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIbITAaHUMH,
HaXOJUTb BEPOATHOCTH COOBITHI: B CEpUU UCTIBITAHUM O IEPBOTO ycIiexa, B CEpUu
UCHbITaHUN bepHyIu, B OnbITe, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHOMN
COBOKYITHOCTU;

CBOOOJHO OIEpUPOBATH MOHATHSAMU: CIy4yaliHas BEJIIMYMHA, PACTPEICICHHUE
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHUeE.

11 KIIACC

K koniy 11 kiaacca oOyvaromuiicss HayduTCs:

ONEPHUPOBATH TOHATUSAMH: COBMECTHOE PpACHPENEIICHHE IBYX CIy4alHBIX
BEJIMUYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO pacHpeiesieHusl IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPENCIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBATh MOHATUEM MATEMATHUYECKOTO OXXKHMJIAHUS CIIy4alHON
BEJIMYMHBI (pacnpesiesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IpU PELIEHUM 3a/1ay, BHIYHUCIATh MAaTEMaTHYECKOE OKUIaHHEe OMHOMHUAIBHOTO U
reOMETPUYECKOIO PACIIPEAEICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATUSAMU: TUCIEPCHUSs, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYAWHOW BEJIUYMHBI
(pactipeniesieHHs) MPU PELIEHUWM 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAILHOTO pacIpe/eiIeHHUI;

BBIUUCIISTH BHIOOPOYHBIE XaPaKTEPUCTUKU 10 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITUI M MPOBEPSITH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMU.



4. TEMATUYECKOE IINTAHUPOBAHHUE C YKASAHUEM
KOJIMYECTBA AKAJJEMHUYECKHUX YACOB, OTBO/IUMbIX HA
OCBOEHUE KAJKJIOM TEMbI YYEFHOI'O IPEJMETA

Kypc «Aleeﬁpa U Haua1Ia mamemamuuecKko2o anaiusa»

10 KUIIACC
Tema/paznen KosmnuectBo DJIeKTPOHHbIE ®opma
Ne akajgemu4yeck  (um¢posbie) yueOHO- peau3anuu
n/ HX YaCOB, MeTO/InYecKue BOCIIMTATEIbHOT
n OTBOJIUMBIX MaTepuaja 0 MOTEeHINAJIa
HA OCBOEHHeE TeMbl
TeMblI
1 MHO)ecTBO 24 bu6mmoteka [IOK Bxirouenue B
JeHCTBUTEIBLHBIX https://m.edsoo.ru/7f413 YPOK HTPOBBIX
YKCel. 1ce IPOLIELYD VIS
MHOrouIeHsI. HoAACpKaHUA
PanmoHanbHbIe MOTHBAHNH
ypaBHEHNS 1 oOydJaronmxcs K
MOJTyYECHUIO
HEPaBEHCTBRA. .
3HAHUU.
Cucremsl
JIMHEUHBIX
YpaBHEHUU
2 OyHKIMH U 12 bu6nuoreka [IOK
rpaduKH. https://m.edsoo.ru/7f413
Crenennas 1ce
GYHKIHS C HeTbIM
nokasaresieM
3 Apudpmernueckuii 15 bubnuoreka [JOK
KOpEeHb N-oi https://m.edsoo.ru/7f413
CTETICHH. 1ce
HppanunonansHsie
YpaBHEHHS
4 [TokazarenbHas 10 bubmuotexa [JOK Hcnonws3zoBanue
byHKIWMS. https://m.edsoo.ru/7f413 = BocmuTaTENBHBI
IToka3zaTenbHble 1ce X BO3MOYKHOCTEH
YpaBHEHUSA COACPIKAHUA
TEMBI Yepes
11o100p
COOTBETCTBYIOII]
uX 3a/1a4 JUIs
peTeHHsL.
5 Jlorapugmuueckas 18 bu6muoreka [JOK Bocnuranue
GyHKIUS. https://m.edsoo.ru/7f413 KPUTUYHOCTH
Jlorapudmmueckue lce MBIIIICHHS,
ypaBHEHHS MHTEpeca K
YMCTBEHHOMY
TpyAy,

CTpeMIICHUE
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HCIIOJIB30BaTh

MaTeMaTNU4YCCKHU
€ 3HaHHS B
ITOBCETHECBHOM
JKU3HH.

Tpuronomerpuueck
Y€ BBIPAKECHUS U
YpaBHEHUS

22

bu6nmoreka [IOK
https://m.edso0.ru/7f413

1ce

[Ipumenenue Ha
ypoKe
WHTEPaKTUBHBIX
¢dopm paboTsl ¢
00yJaroIuMuUCS:
WHTEJUICKTYalIbH
BIX UTD,
CTUMYJTHPYIOIIHX
MMO3HABATEIIbHYIO
MOTHBAIUIO
00y4aromxcs.
Hcnonb3oBaHue

ITocienoBareabpHOC
TH U TIPOTPECCUH

10

bubmuorexa [IOK
https://m.edsoo.ru/7f413

1ce

BOCHIHUTATEIIHLHBI
X BO3MOXKHOCTEH
COJIepKaHus
TEMBbI uepe3
moaoop

COOTBETCTBYIOI]
HX 3a7a4 s

penieHusl.

Bocnuranue

HenpepriBHble

GbyHKIUH.
[IpounsBonHas

20

bubmuorexa [JOK

https://m.edsoo.ru/7f413

1ce

KpI/ITI/I‘-IHOCTI/I
MBIILICHHS,
HWHTEpEeca K

YMCTBEHHOMY

Tpyny,
CTPEMJIEHUE
HCIIOJIH30BaTh
MaTeMaTHYeCKU
€ 3HAHUS B
TTOBCETHEBHOM
JKU3HU.

IIpumMeHeHne Ha

IToBTOpEHNME,
00o01Ienue,
CHCTEMAaTHU3allHs
3HAHUMN

bu6nuoreka [IOK

https://m.edsoo.ru/7f413

ypoKe

1ce

UHTEPAKTHBHBIX
dhopm paboTsl ¢
00yJarnuMucs:
HHTCJUICKTYAJIbH
BIX T,
CTUMYJIAPYIOLIHAX
MI03HABATEIIbHYIO
MOTHBAIIUIO

00y4aroImXxcs.

OBIIEE KOJIMYECTBO
YACOB 10

[NPOT'PAMME

136
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11 KITACC

Tema/pasnen KoinunyecTBo DJIeKTPOHHBIE dopma
Ne akagemMuueck (uudposbie) y4deOHO- peaau3zanuun
n/ HX YaCOB, MeTOInYeCcKUe BOCIIUTATEIHHOTO
n OTBOAUMBIX MaTepuaja NOTeHIHAJIA
HA 0CBOEHHeE TeMblI
TeMbl
1 HccnenoBanue 22 bubmuorexa [JOK Bxirouenue B
yHKIWMii ¢ https://m.edsoo.ru/7f4147 YPOK MTPOBBIX
IIOMOIIIBIO 36 HIPOLEAYp IS
HPOU3BOIHOM HOICP KaHIA
MOTHBAIIMH
oOydJaronuxcs K
MOJTYYEHUIO
3HAHUU.
2 [lepBooOpasnas u 12 bubnuoreka [JOK Ucnonb3oBanue
UHTErpa https://m.edsoo.ru/7f4147 = BocnUTATEIBHBIX
36 BO3MOXKHOCTEN
COJIepIKaHUS
TEMBI Yepe3
moaoop
COOTBETCTBYIOIIL
WX 3a/1a4 JIIs
pelIeHus.
3 I'paduku 14 bu6nuoreka [IOK Bocmuranune
TPUTOHOMETPUUECK https://m.edsoo.ru/7f4147 KPUTUYHOCTH
X QYHKIHIL. 36 MBIIIEHHS,
Tpuronomerpuueck MHTEpECa K
e HEPaBEHCTBA YMCTBCHHOMY
TpyAy,
4 HppanuoHanbHele, 24 bubnmnorexka HOK
) CTpeMJICHHE
[moxKasarejbHbIC U httDS//mEd;gOl’U/?'M-l‘]-? HCHOTTB30BATE
JorapuMuIecKkue - MaTeMaTHYeCKUe
HEPABCHCTBA SHAHHS B
5 KommnekcHeie 10 bubmuoreka [JOK MIOBCEIHEBHOMN
yuca https://m.edsoo.ru/7f4147 JKU3HHU.
36
6 Hatypanbnsle u 10 bubnmnorexka HOK [Ipumenenue Ha
IeJIble yucia https://m.edsoo.ru/7f4147 YpOKe
36 UHTEPAKTHBHBIX
7 Cucremsl 12 bubnmoreka [JOK (hopm paboTHI €
palMiOHAIBHBIX, https://m.edsoo.ru/7f4147 O6y‘—IaIOHH/IMI/IC$IZ
MPPALOHAIBHBIX 36 WUHTEJJIEKTYaTbHBI
[I0Ka3aTeJIbHbIX U X UIp,
JOTapH(PMUICCKIX CTUMYJTPYIOIIHX
ypaBHeHHil MTO3HABATEIHHYIO
MOTHBAIIHIO
8 3amaum ¢ 16 bubmoreka [JOK 0By AIOMIHXCS.
rnapamMeTpamu https://m.edsoo.ru/7f4147

36
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9 [ToBTOpEHME, 16 bubnunorexa [IOK
06o01IeHue, https://m.edsoo.ru/7f4147
cucreMaTu3anus 36
3HaAHUHI
OBUIEE KOJIMYECTBO 136
YACOB 11O
I[TPOIT'PAMME
Kypc «l eomempus)
10 KJIACC
Ne Tema/pazaen KonuyecrBo DJIEKTPOHHBIE dopma
n/ akanemnuecku = (uudpoBbie) yuyeOHO- peaau3zanuu
n X YacosB, MeToIHYecKue BOCIIUTATEIHHOIO
OTBOJMMBIX HA MaTepHaJa MOTEHIHAJIA TeMbI
OCBOEHHeE
TeMbl
1 Beenenue B 23 bu6nuoreka [IOK [ToOyxneHue
CTEPEOMETPHIO https://m.edsoo.ru/7f415e2e o0yuarommxcs
2 6 bubnmnorexka HOK codmoaats Ha
https://m.edsoo.ru/7f415e2e YPOKE HOPMBI
HOBEJICHMUS,
MpaBHIIa OOIIEHUS
B3aumnoe CO CBEpCTHUKAMHU
pacronoxxeHnue U YUHUTEJIEM,
NPSIMBIX B COOTBCTCTBYIOIIH
IIPOCTPAHCTBE € yKiiany HIKOJe,
YCTAQHOBJICHHE U
MOJIIePIKKA
JI0OpOKENaTeIbHO
it atmocgepsl
3 [TapamnensHOCTD 8 bubnmnorexka HOK dopmupoBaHue
IPAMBIX U https://m.edsoo.ru/7f415e2e OTHOIIIEHUS K
IIJIOCKOCTEN B MaTeMaTUuKe
IPOCTPAHCTBE KaK OCHOBC
4 [TeprieHAUKYISPHOC 25 bubnnorexa LIOK M}E:ﬁg;;li u
Tb IPSIMBIX U https://m.edsoo.ru/7f415e2e cpencTBY
IIJIOCKOCTEN B 0GyueHNs B
POCTPaHCTBE IIKOJIE
5 16 bu6muoreka [JOK VYkpemienue
https://m.edsoo.ru/7f415e2e = cBsa3u 0OyueHMS C
VYTbl U paccTOSIHUA
KHU3HBIO, C
IIPAKTUKOM.
6 7 bubmuoreka [IOK [Tpumenenne Ha
MHororpaHHUKH https://m.edsoo.ru/7f417a ypoke
8 UHTEPAKTHBHBIX
T g 12 Bu6moreka [JOK opm pabotsI ¢
EKTOPHI B : 6 )
https://m.edsoo.ru/7f417a 00y4arOIUMHCS.
IIPOCTPAHCTBE f8 MHTEJJIEKTYaJIbHBI
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8 TToBTopeH#e, 5} bu6muoreka [JOK X UTP,
e https://m.edsoo.ru/7f417a  cTUMyIHPYIOIIHX
8 [I03HABATEIbHYIO
CUCTEMAaTH3aIIH
. MOTHBAIIHIO
SHAHHH oOydJaronuxcs.
OBILEE KOJIMYECTBO
YACOB I1O 102
[TPO'PAMME
11 KJIACC
Tema/paznen KosnuectBo JIeKTPOHHbIE dopma
No akajgemuuecknx  (uudposbie) y4eOHO- peanm3anuu
. 4acoB, MeToAnYecKue BOCIIMTATEIbHOTO
OTBOJUMBIX HA MaTepuajia MOTEHIMAJIA TeMbI
OCBOEHHeE TeMbI
1 AHanmuTH4YeCcKas 15 bubnuorexa [JOK [ToOyxnenune
TeOMETPUS https://m.edsoo.ru/7f417e18 O6y‘laIOH_[I/IXC$I
co0moaTh Ha
2 [ToBTOpEHME, 15 bubnuorexa [JOK YPOKE HOPMBI
0000111eHHE U https://m.edsoo.ru/7f417e18 MMOBCACHMS,
CHCTeMaTHu3aIus lpaBuia
SHAHMI 00IEeHH s CO
CBEPCTHUKAMHU U
YUUTEIEeM,
COOTBETCTBYIOIIN
€ YKJIaay IIKOJIbL,
YCTAHOBJICHHE U
MOJJIEPKKa
JI0OpOoKeNnaTenbH
oii atMocepsl
3 O06BEM 17 bubnunoreka [JOK ®opMHUpOBaHUE
MHOTOTPaHHHUKA https://m.edsoo.ru/7f417e18 OTHOIIIEHHUS K
4 Tena BpaieHus 24 bubnuotexa [JOK MaTeMaTHKke
https://m.edso0.ru/7f417e18 KaK OCHOBC
pa3BUTHUSA
MBIIUICHHS 1
CPEICTBY
0o0yJeHus B
IIKOJIe
5 [Tmomamu 9 bubmuorexa [JOK Ykpemnienue
TIOBEPXHOCTH U https://m.edsoo.ru/7f417e18 = cBs3u 0OyueHuUs ¢
00BEMBI KPYTIIBIX JKU3HBIO, C
el IIPaKTUKOM.
6 JBrxeHus 5 bubnnoreka [JOK [Ipumenenue Ha
https://m.edsoo.ru/7f417e18 ypoke
7 [ToBTOpEHME, 17 bubnmoreka [JOK MHTEPAKTUBHBIX
00006IIeHHE 1 https://m.edso0o.ru/7f417e18 (hopm paboTHI €
cucTeMaTu3anus 00y9arOIIMHCS:
SHAHMI UHTEIJIEKTyalbH

BIX WTD,
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OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

CTUMYJIUPYIOIINX
MM03HABATEJIbHYIO

MOTHBAIIUIO
00yJaromuxcs.

Kypc «Bepoamuocme u cmamucmuxa»

10 KUIACC
Tema/paznen KosanuectBo DJIeKTPOHHbIE dopma peau3annu
Ne akanemuyecku  (umdpoBbie) ydeOHO- BOCIIMTATEIbHOTO
n/ X 4acoB, MeToAnYecKue NMOTEHINAJIA TeMbI
n OTBOJMMBIX HA MaTepuaja
OCBOEHHeE TeMbI
1 DNEeMEHTHI TEOPUH 3 bubnmnorexka HOK VYKpeIuieHne CBsI3H
rpadoB https://m.edsoo.ru/7f415fd 00y4eHus ¢
C JKU3HBIO, C
2 Crnyuaiinble 3 bubnuoreka [JOK IIPAKTUKOM.
OIIBITEI, https://m.edsoo.ru/7f415fd
Clly4aiiHble c
COOBITHS U
BEPOATHOCTH
COOBITHIA
3 Onepauuu Haz 5 bubnmnorexka HOK dopmupoBaHue
MHOECTBAMU U https://m.edsoo.ru/7f415fd OTHOIICHUS K
COOBITHSIMU. c MaTeMaTUKe
CrnoxeHue u KaK OCHOBE
YMHOKEHUE pa3BHTHSA
BEPOATHOCTEM. MBILUICHUS U
Ycnosnas CPEACTBY
BEPOSATHOCTb. 00y4yeHHMs B IIKOJIE
HeszaBucumele
COOBITUS
4 DIIeMEHTHI 4 bubmuotexa [JOK
KOMOMHATOPUKH https://m.edsoo.ru/7f415fd
C
5 Cepun 5 bubnuotexa [JOK [ToGyxnenune
IIOCIIEA0BATEbHBI https://m.edsoo.ru/7f415fd 00yUaroIIMXCs
X UCHIIBITAHUH. c co0Jro1aTh Ha
Ucnbiranus YPOKE HOPMBI
bepnymu. MOBEJICHHUA,
CrnyuailiHblii BEIOOD mpaBuIia OOIICHHS
13 KOHEYHOHN CO CBEpCTHUKAMH U
COBOKYITHOCTHU yUUTEIIEeM,
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6 Crny4aiinbie 14 Bbubnuoreka LIOK COOTBETCTBYIOIIHE
BEJIMYUHBI U https://m.edsoo.ru/7f415fd YKJIa1y IIKOJIbI,
pacnpezeneHus c YCTaHOBJICHHUE U
HOJIIEPIKKA
T00porKeIaTeIbHO
i atMocdepsl
OBILEE KOJIMYECTBO
YACOB I1O 34
[MPOTPAMME
11 KUIACC
Tema/pasnen KoaunyecTBo DJIEKTPOHHBIE ®opma peanusanuu
No akagemuuyeckux (umgpoBbie) y4eOHO- BOCIIMTATEIHLHOI0
. 4acos, MeTOoIHYecKue MOTEHINAJIA TeEMbI
OTBOJAMMBIX HA MaTepuaja
OCBOEHHE TeMbI
1 3aKoH 0OJBIINX ) bubnnorexka HOK VYkpenieHue cBa3u
qucen https://m.edsoo.ru/7f417fb2 o0yueHus ¢
2 DJIEeMEHTBI 6 bubmuorexa [JOK JKU3HBIO, C
MaTeMaTHIeCKOMH https://m.edsoo.ru/7f417fb2 IIPAKTUKOM.
CTaTUCTUKU
3 HenpepriBabie 4 bubnunoreka [JOK dopmupoBaHue
ClTydaiiHbIe https://m.edsoo.ru/7f417fb2 OTHOIIICHUS K
BEJTMYHUHBI MaTeMaTHKe
(pactpenenenus), KaK OCHOBE
NoKa3aTeabHOe U pa3BHUTHSA
HOpMAaJIbHOE MBIIUICHAS U
pacripeneneHus CpeACTBY O0y4eHUS
4 Pacnpenenenue 2 bubnmnoreka [JOK B IIIKOJIC
ITyaccona https://m.edsoo.ru/7f417fb2
5 CBsi3b MEXITY 6 bubmuorexa [JOK
CIIy4allHBIMU https://m.edsoo.ru/7f417fb2
BEJIMYMHAMU
6 Oo6o0enue un 11 bubmuoreka [JOK [ToOy>xnenue
cucTeMaTu3anus https://m.edsoo.ru/7f417fb2 00yJaroIIUXCs
3HAHUH co0ronaTh Ha

YPOKE HOPMBI
MOBEACHUS,
npaBujia OOIIEHUS
CO CBEpCTHUKAMU U
YAHUTEIIEM,
COOTBETCTBYIOIIIHE
yKJIa1y IIKOJbI,
YCTaHOBJIEHHE U
MOJJIEPKKA
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no0poXxKenaTeTbHON
aTMocQepsl

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34
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