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YpoBeHb 00pa3oBaHHs: cpeAHee o0LIee 00pazoBaHHe

PaccmoTpeno Ha 3acemaHun
I1eJJarOTM4eCKOro COBETa
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«26» aBrycrta 2022r.




IosicHUTeIbHAA 3amHCKa

Pabouan nporpamma paspaﬁoTaHa B COOTBETCTBUHU CO CJCAYIOIIUMUA HOPMATUBHBIMHA JOKYMECHTAMM

1. 3akon Poccwuiickoit denepanmu ot 29.12.2012 1. Ne273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy;

2. ®enepanbHbIi TOCy1apCTBEHHBIN 00pa30BaTeIbHbIA CTAHIAPT CPEIHETrO 00IIero oOpa3oBaHusl, YyTBEPKAEHHBIN MpuKazoM MUHOOpHAYKH
Poccun ot 17.05.2012 1. Ne 413 (c i3MEHEHUSIMH M IOTIOJTHCHHUSIMHU );

3. OcHoBHas o0pa3oBaTeabHas porpamma cpeanero ooiero oopazoanuss MbOY «Jlureit Nel86-«IlepcniektuBay [IpuBosmkckoro paiioHa r.
Kazanu;

4. Tlonoxenue o pabouei mporpamme neparora MBOVY «Jluneit Nel86-«IlepcnexkruBay [IpuBomkckoro paiiona r. Kazanu;

5. Yuebnsriii utan MBOY «Jluneii Nel86-«llepcnextuBay [IpuBomkckoro paiiona r. Kazanw;

6. denepanbHBI MEpPEYCHb YYEOHHKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO IMPH peaM3allii 00pa3oBaTEIbHON MPOrPaMMbI CPEIHETO
o0miero oOpa3oBaHusI.

Ha uzyuenue matemaruku B 10—11 xnaccax orBoauTtcs 5 yueOHbIX yacoB (0a30BbIi YpOBEHb) B HEJENIO B TEUEHUE Ka)XJOTr0 roja
o0yuenus, Bcero 340 yueOHbIX yacoB. [IpenycmaTpuBaeTcs u3ydeHrue yaeOHOro npeamera «MaremaTnkay B paMKax TpEX y4eOHBIX KypCOB:
«Anre0Opa 1 Havyalla MAaTEeMaTUYECKOTO aHaIn3ay, «I eomeTpus», «BeposSsTHOCTb U CTATHUCTUKAY.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA «MATEMATHUKA»
OcBoenune yuebHOro mpeamera «MaremaTuka» o00OeceunBaeT JOCTHKEHHE HAa YPOBHE CPEIHEro 001iero oOpa3oBaHMs CIEAYIOIINX

JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTaThl OCBOCHHUS 00YUYaIOIIMMUCS OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl CPEIHETO 00111er0o 00pa30BaHUs
OTPaXKaIOT TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCsl PYKOBOJACTBOBATHCS C(OOPMUPOBAHHON BHYTPEHHEW MO3MIMEH JIMYHOCTH,
CHCTEMOW LICHHOCTHBIX OPHEHTAlMM, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJIUIIMOHHBIM IIEHHOCTSIM
poccuiickoro oOImiecTBa, pPACHIMPEHHE >XU3HEHHOTO OMNBITa M ONbITa JAESITEIBHOCTH B IPOLECCE peaju3alid OCHOBHBIX
HaIlpaBJICHUI BOCIUTATEIbHON JIEITEIbHOCTH, B TOM YHCJI€ B YACTHU:

I'pasx1aHCcKO€ BOCIUTAHUE:




C(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMHM O0YYaroLIErocsi Kak aKTMBHOIO M OTBETCTBEHHOIO YJI€HAa POCCUICKOro oOliecTBa,
IIPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKLIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHM, MpOLEayp Ipa)kIaHCKOro 0OIiecTBa
(BBIOOPBI, OMPOCHI U TIP.), YMEHUEM B3aUMO/ICHCTBOBAThH C COLIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSAMH U Ha3HAUCHUEM.

IlaTproTHYECKOE BOCIUTAHUE:!

c(OPMHPOBAHHOCTHIO POCCUHCKOM TI'pa)kIaHCKOW HIEHTHYHOCTH, YBXKEHHS K MPOILJIOMY M HACTOALIEMY POCCHHCKOW MaTeMaTHKH,

LIEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCUUCKUX MATEMATUKOB U POCCHUMCKONW MATEMATUYECKOW IIKOJIbI, K MCIIOJIb30BAaHUIO ITHUX
JOCTUKEHHUH B IPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH.
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja; cOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, 3TUUYECKOTO MOBEICHUS,
CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUH HAYKHU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHWEM JIMYHOIO BKIJIA/la B MOCTPOECHUE
YCTONYHMBOTO OYyTyIIEro.

OCTETHYCCKOES BOCIIMTAHHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIFOUAsi ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUHN, pACCy K ICHUI;

BOCIPHUUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.
dusznyeckoe BOCOUTAHUE:

Cc(OPMHPOBAHHOCTHIO YMEHHUS TPUMEHSTH MaTeMaTHUYECKHMEe 3HAHHWSA B HWHTEpEcax 370pOoBOro W 0Oe30macHOro o0pa3a >KH3HH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U OT/IBIXA, pErysipHas puzndeckas
aKTHUBHOCTH); (PU3NYECKOT0 COBEPLICHCTBOBAHMUS, IIPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN 1€ TETbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K PazIMYHBIM cdepaM NpodecCHOHANBHON NesTeIbHOCTH,

CBSI3aHHBIM C MaTEeMaTHKON W e€ MPUIOKEHUSMH, YMEHHMEM COBEpIIaTh OCO3HAHHBIA BBHIOOp OyAylledl mpodeccuu U pearn30BHIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU
Bceﬁ KHN3HHU; TOTOBHOCTBIO K aKTI/IBHOMy yLIaCTI/IIO B pGHIeHI/II/I HpaKTI/IquKI/IX 3a1a4 MaTeMaTHHCCKOfI HaHpaBJ'IeHHOCTI/I.

OKOJIOTHYECKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYpbl, MOHMMAHUEM BIMSHHS COIHATIbHO-DKOHOMUYECKHX IIPOIECCOB HAa COCTOSHHUE
NPUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHMEM TIJ00aJbHOIO XapakTepa SKOJIOTMYECKUX MpoOsieM; OpHEHTAaled Ha TNpHUMEHEHHe
MaTeMaTHYeCKUX 3HAHMW Uil pelleHHs 3a/ad B O0JIACTH OKPY)KAIOLIEH cpejbl, MIAaHUPOBAHUS MOCTYNKOB M OLIEHKH HX BO3MOXKHBIX
IIOCJIEICTBUM I OKPYKAIOILEH CPEBI.

LleHHOCTH Hay4YHOrO [TO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKHM M OOILECTBEHHOW MpPaKTHKH,




MMOHMMAaHUEM MaTeMaTHYSCKOU HAayKH KakK C(bepbl YeJIOBEUYECKOM JCATCIIBHOCTH, 5TallOB eé Pa3sBUTUA W 3HAYHUMOCTHU [JIA Pa3BUTHUA
OUBUIN3alUH, OBJIAACHHUEM A3bIKOM MAaTEMAaTHKU U MaTeMaTH4YeCKOM Ky.]'[BTypOfI KaK Cp€ACTBOM ITIO3HAHUA MHUpPA; TOTOBHOCTHIO OCYHICCTBIIATH
IIPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIPHOCTh HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIJMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMBbl CPEeTHET0 0011ero o0pa3oBaHus OTPaXKaroT:

1)Vuueepcanvnvie noznasamensuuvie Oeticmsus, obecneuusaiom ¢hopmuposanue 6A308bIX KOZHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS
(oceoenue Memooo8 NO3HAHUA OKPYHCAIOWe20 Mupa, NpUMeHeHUe JIO0SUYeCKUX, UCCIe008amenbCKuxX onepayuti, ymeHuu pabomams c
unghopmayueti).
bazoBbie siornyeckue aeicTBUS:

. BBISIBIIATD U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX O0BEKTOB, TOHATUH, OTHOIIICHUH MEXKITY
HNOHATUSMH;, (DOPMYIHUPOBATH OMPEEIICHUs TOHATUHN; YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KilaccU(PHUKAIMN, OCHOBAHUS
JUTst 0000I1IeHUS U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATIN3a;

. BOCIIPUHUMATE, OPMYIUPOBATH U IPEOOPA3OBLIBATH CYKICHUS: YTBEPIUTCIILHBIC H OTPULIATEIBHEIC, CTUHUYHEIC,
YaCTHBIE W 00IINE; YCIOBHBIC;

. BBISIBIIATh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeUns B (aKTax, JaHHBIX, HAOIIOJACHUSIX U
YTBEPKICHUSAX; IPEIaraTb KPUTEPUH JIJI BBISIBICHUS] 3aKOHOMEPHOCTEN 1 POTUBOPEUHI;

e  JleylaThb BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W MHAYKTUBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

&  MPOBOJUTH CAMOCTOSITENILHO JOKa3aTelbCTBA MaTEMaTHUYECKUX YTBEPXKACHWM (MpsMble U OT MPOTHBHOTO),
BBICTpaUBaTh apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBO/IBI,

. BBIOMpATh CMOCOO pelieHus: yueOHOU 3adauu (CpaBHUBATh HECKOJBKO BapUaHTOB PEIEHUs, BHIOMpaATh Hambosee
MOAXOASAIINMN C Y4ETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble Hccie10BaTENBCKUE NEHCTBUSA:

. UCIIOJIb30BaTh  BOMPOCHI KAaK  MCCIENOBATENbCKHM WHCTPYMEHT TIO3HaHUs; (OPMYIHUPOBATH BOIPOCHI,
¢bukcupymoomme npoTuBopeune, npodieMy, yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (pOpMUpPOBaTH TMIOTE3Yy, apryMEHTHPOBAThH
CBOIO TIO3UIINI0, MHEHHUE;

J MIPOBOAMTH CaMOCTOSITENIbHO CIUIAHMPOBAHHBINA SKCIIEPUMEHT, MCCIEIOBAHHUE MO YCTAHOBIIEHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00beKTa, SIBJICHHUS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



. CaMOCTOSITENIbHO  (POPMYNIMPOBaTH OOOOIIEHUS W BBIBOABI IO pe3ylibTaTaM IPOBEAEHHOTO HaOII0IeHUS,
UCCIICIOBaHMS, OLIEHUBATh JJOCTOBEPHOCTb MOJIyYECHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUIA;

. POTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCa, @ TAKXKE BBIABHIaTh MPEINOI0XKEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.
Pa6ota ¢ nadopmanmeii:
. BBISIBIIATH 1e(DUIMTH HH(OPMALIMH, JaHHBIX, HCOOXOAUMBIX IS OTBETA HA BOMPOC U JIIs PEIICHHS 3a1a4H;
. BBIOHMpaTh HMH(GOPMAIMIO M3 KCTOYHMKOB PpAa3IHYHBIX THIIOB, aHAJIM3MPOBAaTh, CHUCTEMATH3UPOBATh M
UHTEPIPETHPOBATH HHPOPMAIIUIO PA3IHYHBIX BUIOB U ()OPM IIPEICTABICHHS,
. CTpyKTYpHpOBaTh HHPOPMAIIHIO, IPEACTABIIATE €€ B pa3IMIHBIX (POpMax, MILTIOCTPUPOBATH rpaQHUECKu;
. OLIEHUBATh HAAEKHOCTH HH(OOPMAIHH MO CAMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvle KOMMYHUKamMugHble 0eticmeust, 00ecneuusarom chopmuposanHoCcns COYUAIbHbIX HABIKOS 00YHAIOUUXC.
OOuenue:

. BOCIIPUHUMATH ¥ (OPMYJIHPOBATH CYXJICHHS B COOTBETCTBUU C YCJIOBHSIMH M IEISIMH OOINEHUS; SICHO, TOYHO,
TPaMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M NMUCHBMEHHBIX TCKCTaX, JaBaTh MOSCHCHHS TI0 XOJy PEIICHHS 3aJ[ayuH,
KOMMEHTHPOBATh TIOJTYyICHHBIN Pe3yiIbTar;

° B XO0j€¢ OOCYXICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMBbI, MPOOJIEMBbI, perraeMoi 3amadw,
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOWCK PEIICHUS; COMOCTABIIATH CBOM CYXKICHHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB
TUaJiora, OOHAPYKMBATh pa3IMYMe W CXOJCTBO TIO3MIIMA, B KOPPEKTHOW Qopme (HOpMyIHpoBaTh pPa3HOTIACHS, CBOU
BO3PaKEHUS;

° MIPEJICTABIISITh PE3yIbTAThl PEIICHUS 33]]a4d, SKCIICPUMEHTA, UCCIICIOBAHMS, TIPOEKTA; CAMOCTOSTESIILHO BEIOMPATh
(dbopMaT BBICTYIUICHHUS C YIETOM 3aJ1a49 IPE3CHTAIIMHA U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHHUYECTBO:

J MOHMMATb U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHAUBHUIYaJIbHOM pabOThI PU pelIeHNH yUeOHBIX 3a]a4;
MPUHUMATH 11€JIb COBMECTHOW JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThl, paclpeneisTh BUIbl paboT,
JIOTOBAPUBATHCSI, 0OCYKIATh MPOIIECC U PE3YIbTAT pabOThI; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TpYNIOBBIX (hopMax palboThl (0OCYXKIeHHs, OOMEH MHEHH, «MO3rOBblE€ IITYPMbI» U HHbIE);
BBITNOJIHATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATH CBOM JCHCTBHS C IPYTUMH YWiIEHAMU KOMaH/Ibl; OLIEHUBATh KaueCTBO CBOETO
BKJIaJ]a B OOIIMN IPOAYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSI.



3) Yuueepcanvnvie pecynsamusnvie Oeiicmeus, obecneuusaiom Gopmuposanue CMbICIO8bIX YCMAHOBOK U JICUSHEHHBIX HABBIKOG
JUYHOCIU.
CaMoopranuzaiusi:

° COCTABJIAThH IUTaH, aJITOPUTM PEIICHHS 3aJa4M, BHIOMPATh CIOCOO pPEIIeHUS ¢ YYETOM HUMEIOIIHUXCA PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJb:

. BJIAJI€Th HAaBBIKAMHU IIO3HABATENBHOM pe(iieKCHHM Kak OCO3HAHMsI COBEpLIAEMbIX JEHCTBUH M MBICIUTEIbHBIX
IPOLIECCOB, MX PE3YJIbTAaTOB; BIAAETh CHOCOOAMH CAMONPOBEPKU, CAMOKOHTPOJS Ipollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYECKOH 3a7auu;

. IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELICHUU 3a/1a4d, BHOCUTHh KOPPEKTHUBBI B IEATEIBLHOCTD
Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAHJAEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEIH;

. OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSIM, OOBSCHATH MPUYMHBI JTOCTUKEHHUS WU HEJOCTUKCHUS
Pe3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OLIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI
[TpenMeTHBIC pe3yabTaThl OCBOEHUS paboyeil mporpaMMbl MO MaTeMaTHKE MPEACTAaBIEHBI MO rojlaM O0yueHHUsl B paMKaX OTJENbHBIX
KypCOB B COOTBETCTBYIOILIMX pa3jeniax Hacroswen IIporpaMmsl.
OcBoeHne yueOHOTO Kypca «AJiredpa 1 HaYajia MaTeMaTHYeCKOIr0 aHAJM3a» Ha YPOBHE CPEAHETO OOIIeT0 00pa3oBaHMs 00ECIEUUT
JOCTHKEHHE CIIEAYIOIINX MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:
10 xaacc
Yucaa 1 BIYUCIEHUS

e OrmnepupoBaTh NOHATUSAMU: PAIIMOHAIBHOE U IEHCTBUTEIBHOE YHCI0, OOBIKHOBEHHAS U ACCATUYHAS IPOOb, TPOIICHTEHI.

¢ BrimonHATh apu@MeTHUECKHE OTIEPAIH C PAIIHOHAIBHBIMU U IEHCTBUTEIILHBIMH YHCIIAMHU.

e BpImMoaHATh MpUOIMHKEHHBIC BRIYUCIICHHS, HCTIONB3YS MTpaBUjIa OKPYIJICHHS, 1eJIaTh TPUKUJIKY U OIICHKY pe3yJbTaTa BEIYUCICHH.

e OmnepupoBaTh MOHATHUSIMU: CTETICHB C IIEJIBIM TTOKa3aTeNieM; CTaHaapTHas (hopMa 3armucH JeHCTBUTEILHOTO YHCIIa, KOPEHb HATYpaTbHOM
CTETNIEHH; WCIIOJIH30BaTh MOAXOIAIIYI0 (POPMY 3aluCh JEHCTBUTEITBHBIX YUCEN NIl PEIICHUs MPAKTHYECKUX 3a7ad U MPEACTABICHUS
JTAaHHBIX.



e OmnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IMPOU3BOJILHOTO YIJIA; HMCIIOJIB30BaTh 3aMUCh NPOU3BOJILHOTO YIJia 4Yepes
o0OpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITUH.
YpaBHeHUs U HEPABEHCTBA

e OnepupoBaTh NOHATUAMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LIEJI0€, PAllMOHAIbHOE, HPPALMOHAIILHOE YPaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHUE;

e BeinonHATe npeoOpa3oBaHys TPUTOHOMETPUUYECKUX BBIPAXKEHUH U PElIaTh TPUTOHOMETPUYECKHUE YPABHEHUS.

e BrpmonHATe npeoOpa3oBaHUS IIENBbIX, PAMOHATBHBIX M HMPPAMUOHAIBHBIX BBIPAKEHUH M pemaTb OCHOBHBIE THIBI IEIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

e [IpumeHATH ypaBHEHUS U HEPABEHCTBA JJIs PELICHUs] MaTEeMAaTUYECKUX 3a7ad U 33/1ay U3 pa3jInyHbIX oOJacTell HayKu U peallbHON
KU3HMU.

e MozenupoBaTh peajbHble CUTyallUd Ha sI3bIKE ajareOphl, COCTABIIATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA IO YCIOBMIO 3a/1auH,
UCCIIEI0BAaTh IOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHHEM aIlllapaTa aareophl.

DOyHKUUH U rpaGuKu

e OmnepupoBaTb NOHATUAMM: (QYHKIHA, CIIOCOOBI 3ajaHNs (GYHKLUHU, 001aCTh ONpPEAETICHNUs U MHOXKECTBO 3Ha4eHUN (PyHKIMH, rpaduk
(byHKIMH, B3aUMHO OOpaTHbIE (DYHKIUH.

e OmnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTD (DYHKIMU, HYJIN (QYHKIIUHU, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

e Hcrnonb3oBarh rpa@uku QyHKIMH U1l pelIeHNs YpaBHEHUH.

e Crpouthb 1 4nuTaTh rpauKu JMHEHHON QyHKIIMH, KBaApaTUUHON (PYHKIINUHU, CTEIEHHOHN (DYHKIMHM C 1IeTIbIM ITOKa3aTeNIeM.

e lcnonp3oBate rpaduku QYHKIUH I HCCIIEJOBAHMS MPOIIECCOB M 3aBUCHMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTUX yIeOHBIX TPEIMETOB
U peaJIbHOM KHU3HM; BbIpaXXaTh (OPMYJIaMHU 3aBUCUMOCTH MEX/Y BEJIMYMHAMHU.

Hagana MmaTeMaTH4eCKOI0 aHAJIN3a

e OnepupoBaTh NOHATUSAMU: MTOCIEA0BATEIBHOCTh, apu(MeTHYECKasi 1 FT€OMETPUUECKasl IPOTPECCUU.

e OnepupoBaTh NOHIATUSIMH: OECKOHEYHO yOBbIBaIOIIasi TeOMETpUYECKasi MPOrPeccus, CyMMa OECKOHEUHO yOBIBarOIIel reOMeTPHUIEeCKON
MIPOrPECCUHU.

e 3aiaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMUA CIIOCOOAMH.

e Hcnonp30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEN U MPOTPECCUI JIJISl PEIIEHUS peallbHBIX 3a/a4 MPUKJIAJHOTO XapakTepa.



Muo:xecTBa U JIOTHKA

OnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIH HA/l MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJIsl ONMCAaHMsI pealbHBIX MPOLIECCOB U ABJICHUM, IPU PELICHUHM 3a]a4 U3 JIPyTUX
y4eOHBIX TIPEIMETOB.

OmnepupoBaTh NOHATHUSAMHU: ONIPEIENICHHE, TEOPEMa, CIICACTBHE, 10Ka3aTeIbCTBO.

11 kaacce
Yucia 1 BLIYUCTCHUA

OnepupoBaTh NOHATUSIMU: HaTypaJlbHOE, LIEJ0€ YMCII0; UCHOIb30BaTh MPU3HAKKU JEIIMMOCTH LENbIX YHCEN, Pa3joKeHUe 4uciia Ha
IIPOCTBIE MHOKUTEIH JJIsl peIlieHHs 3a/1ay.
OnepupoBarh MOHATHEM: CTEIIEHb C PALIMOHAJILHBIM [T0OKA3aTEIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(M YUCIIA, IECITUYHBIE U HATYpaIbHbIEC JIOTapU(PMBIL.

YPaBHeHI/Iﬂ U HEPABCHCTBA

[IpuMeHsATH CBOHCTBa CTENEHH A HpeoOpa3oBaHUs BBIPAKEHUIl; ONEpPUPOBATH MOHATUSAMH: IOKa3aTeJIbHOE YypaBHEHHE U
HEPaBEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHus BBIPAXKEHUN, COAEpKAIUX JIOrapu(Mbl; ONEpUPOBATH MOHATHAMU: JIOrapu(pMUUYECKOE ypaBHEHUE U
HEPaBEHCTBO; PEIIaTh OCHOBHbBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUHN U HEPABEHCTB.

Haxonuts pemenust mpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHAMU: CUCTEMA JTMHEWHBIX YPAaBHEHUH U €€ PEILICHUE; UCIIOJIb30BAaTh CUCTEMY JINHEHHBIX YPABHEHUN 11 PELICHUS
MIPAaKTUYECKMX 3a/]1a4.

Haxonuts pemenus mpoCTEUIINX CUCTEM U COBOKYITHOCTEN PallUOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

MonennpoBaTh peaibHble CUTYyallMH Ha SI3bIKE alreOpbl, COCTABISATh BhIPAXKEHMsI, YpaBHEHHUS, HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO
3aJ]auu, UCCIIEZI0BATh MIOCTPOCHHBIE MOJIENU C UCTIOIb30BAHUEM arllapaTa aiareopsl.

DOYyHKUMH U TPaPUKHU

OnepupoBarTh NOHATUSAMHU: MepUOAUYEcKas (QYHKLHS, MPOMEKYTKHM MOHOTOHHOCTH (DYHKLHH, TOYKH OSKCTpemyMa (yHKIUH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHUS (PYHKINMN Ha MPOMEXKYTKE; UCII0JIb30BaTh UX JIJIS UCCiIeIoBaHus (PYHKINH, 3alaHHOM TpaduKOM.



e OmnepupoBaTh MOHATHAMHU: TpapUKH MOKA3aTEIbHOH, JOrapu(MUYECKON M TPUTOHOMETPHUECKUX (YHKIMIA; HM300pakaTh MX Ha
KOOPAMHATHOH MJIOCKOCTH U MCIIOJIB30BATh ISl PELICHUsI yPaBHEHUH 1 HEPAaBEHCTB.

e 1300paxarh Ha KOOPAMHATHOMN IUIOCKOCTH IpaUKU JIMHEHHBIX YpaBHEHUH U MCIIOJB30BaTh UX Ul PELICHUS CUCTEMBI JHUHEHHbBIX
YpaBHEHUH.

e lcnonb3oBare rpadguxy GyHKIMHA 1)1 KCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYIMX Y4EOHBIX JTUCLMILIMH.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

e OnepupoBaTh MOHATHIMU: HENpPEPbIBHAS (YHKIWS; MPOU3BOAHAS (DYHKIMH; HCIIOJIBF30BAaTh T€OMETPUUYECKIA U (PU3HMUECKUI CMBICIT
IIPOU3BOIHOM /IS pelIeHus 3a/1ad.

e HaxoauTh MpOW3BOIHBIE AIEMEHTAPHBIX (DYHKIIHIA, BEIYUCISATH IPOU3BOAHBIE CYyMMBI, IPOM3BEACHNUS, YACTHOTO (DYHKITHIA.

e lcnonb30BaTh NPOU3BOAHYIO Ul UCCIEN0BaHUS (YHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIIEIOBAHUS K
MMOCTPOCHHIO TPAPHUKOB.

e lcnonb30BaTh NPOM3BOJHYIO Ul HaXOXKJICHHMS HAWIYUIIEro PELICHHs B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMHUYECKHUX,
3ajayax.

e OmnepupoBaTb MOHATUAMU: IEpBOOOPa3Hast U UHTErpal; IOHUMATh FEOMETPUUECKUIN U (PU3NUECKHI CMBICI HHTETpaa.

e Haxonute nepBooOpa3Hbie AIeMEHTAapHBIX (PYHKIIMIA; BHIYUCIATH HHTETpal 1o popmyse Hetorona—JleliOHua.

e Pemars npukiIaaHble 33Jaud, B TOM YUCIIE€ COLUAIBHO-3KOHOMUYECKOTO U (PU3MUYECKOTO XapakTepa, CpeiCTBAMH MaTEeMaTUYeCKOTrO
aHaIu3a.

[IpenMeTHbIE pe3yibTaThl W3y4YEHHs reOMeTPUM Ha 0a30BOM YpOBHE OPHEHTHPOBAHBI Ha JIOCTHIKEHUE YPOBHS MaTeMaTHYeCcKOU
IPaMOTHOCTH, HEOOXOAUMOTO ISl YCHEIIHOTO PEIICHHs 3a/1a4 B PEAIbHOM KU3HH U CO3JIaHHe YCIOBUMN IS UX OOLIEKYIbTYPHOIO Pa3BUTHS.

OcBoecHue y‘-IC6HOl"0 Kypca «FCOMeTpI/Iﬂ» Ha 0a30BOM YPOBHE CPCAHCTO O6H.[CFO O6pa30BaHI/ISI obeceyuT JOCTHIKCHUC CJIICAYIOIUX
NpECAMCTHBIX 06p3.30BaTCJ'IBHBIX PE3YJIbTATOB:

10 xaacc
e OnepupoBaTh MOHATUSAMU: TOUYKA, IPSAMasi, INIOCKOCTb.

° HpI/IMeHSITI) AKCHUOMBI CTEPCOMETPUHN U CIICACTBHA U3 HUX IIPU PCIICHHUU I'COMCTPUYICCKUX 3ada4.



OnepupoBarh NOHATUAMU: IAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH.
KnaccugunupoBats B3auMHOE pacHoOI0KEHNUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TpaHy ABYTPAHHOTO yriia, peOpo IBYTPaHHOIO yria; JMHEWHBIN Yroi ABYIPaHHOTO YIJia;
rpajycHas Mepa JBYTpaHHOIO yrija.

OHepI/IpOBaTL IMOHATHUAMHA: MHOI'OT'PaHHUK, BBIHyKHBIfI u HGBBIHYKJIBIf/i MHOI'OrpaHHUK, 3JICMCHTBHI MHOI'OI'paHHUKA, HpaBI/IJIBHBIf/'I
MHOI'OI'PaHHHK.

Pacrnio3naBaTh OCHOBHBIE BUJIbI MHOI'OI'PaHHHUKOB (anaMI/ma; IIpu3sma, HpSIMOYI‘OJ'ILHHﬁ mapaJyICICIIMIICA, KY6)

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS Uil KilacCU(UKAUU (BBIMYKJIbIE W HEBBITYKJIBIE MHOTOTPAaHHUKHY;
IIpaBWJIbHbIE MHOT'OIPAHHUKH; MIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJlIeICIUIIEbI).

OnepupoBarh NOHATUAMU: CEKyIasl INIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.
OOBACHATH MPUHLIMIIBI IOCTPOEHUS! CEUEHUH, UCIIO0Nb3Ys METOJL CIIE/I0B.

Crpouth ceyeHUs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y.

Pemarsn 3ala4i Ha HAXOXIACHHUEC TI'COMCTPUYUCCKUX BCIIMYUH I10 o6pa3uaM WX aJirOpuTMaM, IMPUMCHSASA HU3BCCTHLIC AHAJIUTUYCCKHC
MCTOABI ITPU PCHICHUH CTAHAAPTHBIX MAaTCMATHYCCKUX 3a/1a4 Ha BEIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOUKaMH, OT TOYKH A0 prlMOfI,
OT TOYKHU O INIOCKOCTHU, MCKAY CKPCIIHUBAIOIIUMUCSA IPSAMBIMU.

Pemrate 3amaum Ha HaXO0XKICHHUE reOMCTPHUYCCKUX BCJIUYHUH I10 o6pa3uaM WX aJiIroOpuTMaM, HNPUMCHAA HU3BCCTHBIC aHAJIUTHYCCKUC
MCTOABI MPpU PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ald49 Ha BBIYUCICHUC YIJTIOB MCXKIAY CKPCHIMBAOINHUMUCA TPAMBIMU, MCIKIY
HpﬁIMOfI H IIOCKOCTBIO, MCKY TNIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOHIA[M TOBEPXHOCTEM MHOTOIPAHHUKOB (MpU3Ma, MUpaMHla) C MpPUMEHEHHEeM (OpMys; BBIYHCIATH
COOTHOIIEHUS MKy IIOUIaIIMU TOBEPXHOCTEN, 00BEMaMHU MOO0OHBIX MHOTOI'PaHHUKOB.



e OnepupoBaTh NOHATHSAMH: CHMMETPUsS B MPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTh CUMMETPHH; IIEHTpP, OCh U IJIOCKOCTh CUMMETPUHU
¢burypsi.

e U3Biekarh, IpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MHGOPMAIUIO O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO
Ha YepTekax U pUCYHKaX.

e [IpumensaTh reomMerpuueckue (akThl ISl PELICHUs CTEPEOMETPUUYECKUX 3a/1ad, MPEAIOoaralouIiX HECKOJIbKO IIaroB PeuleHus, eCiu
yCJIOBHS IPUMEHEHHUS 3aJ[aHbl B ABHOH (popme.

e [IpuMeHsTh MpOCTEHIINe MPOTrPaAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPHUYECKHX
3a/1ad4.

e [IpuBOIUTE MpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U KU3HM, PACIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B
UCKYCCTBE.

L4 HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA MPAKTUKC: aHAJIM3UPOBATH PCAJIbHBIC CUTYallUM W NPHUMCHATH U3YUYCHHLIC ITOHATUS B ITPOLIECCE
IIOMCKa PpCIICHUA MATCMATUYCCKH C(l)OpMyHHpOBaHHOIZ HpO6JI€MLI, MOZCIIMPOBATh PCAJIBHBIC CUTYyAllUH Ha A3bIKEC I'COMCTPHH,
HCCIICA0BATh MOCTPOCHHBIC MOJCIIN C UCITIOJIBb30BAHNEM I'COMCTPUICCKUX MIOHATUH U TCOPECM, allrapara anre6pLI; peuaTb NPpaKTUICCKUEC
3aa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUICCKUX BCIIMYUH.

11 kaacce
o OHGpHpOBaTB IIOHATUSAMU . III/IJ'[I/IHI[pI/I‘IGCKaﬂ HOBerHOCTI), O6p213y}OHII/IC IH/IJ'II/IHI[I)I/I‘IGCKOﬁ HOBerHOCTI/I; III/IJ'II/IHI[p; KOHHNYCCKasA
MMOBEPXHOCTh, 00pa3yIoIINe KOHNYECKOM MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTD.

e Pacnio3HaBaTh Tena BpauieHus (HUIHHIP, KOHYC, cdepa U map).
e OOBACHATDH CITOCOOBI OMyYEHUS TEl BpaIllCHUS.
e KiraccudumupoBars B3auMHOE pacmoyiokeHue chepsl U MIOCKOCTH.

L4 OHCpI/IpOBaTL INOHATHUAMMU I_Hap0BOl71 CEI'MCHT, OCHOBAaHHMEC CCTMCHTA, BbhICOTA CCIrMCHTA, mapOBoﬁ CJ'IOﬁ, OCHOBAHHUC IIAapOBOT0 CJIOA,
BBICOTA IapOBOTO CJI0A; ]J.IapOBOfI CCKTOP.

o Beraucisate 00bEMBI M TUIOIIAIM TIOBEPXHOCTEH TEJ BPAIICHHs], TEOMETPHIECKUX TEJI ¢ TpUMEHEeHnEM (HopMyIL.



e OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BIMCAHHBIN B c(hepy U ONMMCAHHBIN OKOJIO cdephl; cdepa, BMUCaHHAsT B MHOTOIPAaHHHUK WITH
TEJIO BPALLECHUSL.

¢ BEIUKCIATH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMU MOI0OHBIX TEl.
e 300paxarh usydaemble GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

¢ BrIogHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BU] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHS T
BpalICHUS.

¢ lI3Brekarh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH MH(MOPMALIKIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpPaAX, IPEICTABICHHYIO
Ha YepTeKax v pUCYHKaX.

e OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

o BhINOMHATH JEHCTBUS CIIOKEHHSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha YHCIIO, OOBSACHITh, KAKUMHU CBOMCTBaMU
OHM 00JIa1ar0T.

e [IpuMeHATH NpaBUIIO Napajielenumnea.

L4 OHepI/IpOBaTB MOHATHAMUA: NCKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BCKTOP, MOAYJIbL BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAWHATHLI
BCKTOpPA, YIOoJI MCKAY BEKTOPAMH, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB, KOJUNIMHCAPHBIC U KOMIJIAHAPHBIC BEKTOPLI.

L4 HaXO)II/ITB CYMMY BCKTOPOB W HPOU3BCACHUEC BCKTOPA HA YUCIIO, YI'OJI MCKIAY BEKTOpAaMH, CKAIIIPHOC MPOU3BCACHUC, PACKIAAbIBATD
BCKTOD 110 IBYM HCKOJIJIMHCAPHBIM BCKTOPAaM.

L4 3aI[aBaTB IJIOCKOCTb YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAHUHAT.

e [IpumeHsATh reoMeTpuueckre (hakThl JUIs pEIICHUs] CTEPEOMETPUUECKUX 3aay, MPEANOoaraloliiX HECKOJIbKO IIAroB PELIeHUs, eClin
yCIIOBUSI IPUMEHEHHUS 3a]IaHbl B IBHOU opMe.

e Pemath HpOCTGfIH.IPIC TCOMETPHUICCKUC 3a1a4r Ha IPUMCHCHNE BEKTOPHO-KOOPAMHATHOT'O ME€TOdA.



e Pemath 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUM H HaxXO0XIACHUC T'COMCTPHUUYCCKUX BCJIIMYUH I10 06pa3uaM Ui
AJIropuTMam, IMpuMEHs A U3BCCTHBIC MCTOABI TP PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1a4.

e [IpuMeHATHh MPOCTEHINNE MPOrPaMMHBIC CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI IIPH PEIICHUU CTEPEOMETPHUCCKUX
3a1ad4.

e [IpuBoauTL IIpUMEPBHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U JKU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUHU B
UCKYCCTBE.

L4 HpI/IMeHHTb INOJIYYCHHBIC 3HAHUA HA MPAKTUKC. aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUu U IMPUMCHATH U3YUCHHBIC IIOHATHUA B IIPOLECCE
IIOMCKa PpCIICHUA MATCMATUYCCKH C(l)OpMyHHpOBaHHOIZ HpO6JI€MLI, MOZCIIMPOBATb PCAJIBHBIC CUTyallUH Ha A3bIKEC TI'COMCTPUM,
HCCJICOOBATDH ITOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM I'COMCTPHUICCKUX MOHATHI U TCOPECM, aIlliapara aJ'IFC6pr; peuiaThb IMPAKTUYCCKHUEC
3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BCIIMYUH.

Hpe,I[MeTHBIe PE3YyJIbTaThl OCBOCHUS KypCa «BBPOHTHOCTL u ctatucTuka» B 10—11 kmaccax OPHUCHTHUPOBAHLI HA JOCTUKCHUC YPOBHS

MaTeMaTUYEeCKOM I'paMOTHOCTH, HCO6XO,Z[I/IMOFO AJIg YCIICHIHOI'O PCUICHUA 3a1a4 U HpO6J’I€M B peaHLHOﬁ KHN3HHU U CO30aHUC YCJIOBI/Iﬁ JJI UX

OOIIEKYJIBTYPHOTO Pa3BHUTHSI.

OcBoenue yuebHoro kypca «BepoaTHOCTh U CTaTUCTHKA» Ha 0a30BOM YPOBHE CpPEAHET0 00111ero o0pa3oBaHusi 00ECIEeYUT JOCTHKEHHE

CIIEYIOIIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:

10 kJacc

YuTtath U CTPOUTH TAOJIULBI U JUArPAMMBI.

OnepupoBaTh NOHATUSIMHU: CpeHEE aprUPMETHUECKOE, MeIMaHa, HauOoJIblee, HaMEHbIIee 3HAaU€HUE, pa3MaxX MacCHBa YUCIOBBIX IaHHBIX.
OnepupoBaTh MOHATUAMH: CIydailHBI 3KCIEPUMEHT (OIBIT) M CIy4yailHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBIN HCXON)
CIIy4yailHOro OIBITA; HAXOJUTh BEPOSATHOCTH B OMNBITAX C PABHOBO3MOXHBIMH CIY4alHBIMH COOBITHSIMM, HAXOJIUThb W CpPAaBHUBATh
BEPOSTHOCTH COOBITHI B U3yYEHHBIX CIy4alHBIX SKCIIEPUMEHTAX.

Haxonute 1 popMynupoBaTh cOOBITHS: IEpeceueHe U 00bETUHEHNE TaHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs AUarpamMmaMu Jisiepa u GopMysoi CIOKEHHs BEpOATHOCTEH MPU PELIeHNUH 3a/1a4.

OnepupoBaTh NOHATUSAMH: YCIOBHAsI BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS; HaXOJUTh BEPOSITHOCTU C MOMOIIBIO MIPAaBUIa YMHOXKEHHS, C
MIOMOLUIBIO J€PEBA CIIY4aHOTO OIIBITA.

[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7ay.



L OHepI/IpOBaTB IIOHATUAMU . UCIIBITAHUEC, HE3aBUCUMBIC UCIIBITaAHU A, CepI/ISI I/ICHBITaHI/If/'I, ycnex 158 Heynaqa; HaXOIUThb BepOHTHOCTI/I CO6BITHﬁ B
CepUH HE3aBUCUMBIX UCIBITAHUI 710 TIEPBOTO yCIeXa; HaXOAUTh BEPOSITHOCTU COOBITHIA B CEpUH UCTIBITaHUH bepHym.

e OmnepupoBaTh MOHATUAMHU: CIIyJdaiiHasl BEJIMYUHA, paclpeie]ieHue BEPOSITHOCTEH, TuarpaMma pacrpeeiCHHs.

11 xnacc

e (CpaBHHMBATh BEPOSTHOCTH 3HAYCHUH CITy4ailHOW BEJIMYMHBI IO PACIIPEACIICHUIO HIIH C TIOMOIIBIO JHArpaMM.

e OmnepupoBarh MOHATHEM MATEMaTUYECKOTO 0XKMJIAHUS; IPUBOJUTH IPUMEPHI, KaK MPUMEHIETCSI MATEMAaTHYECKOE OKUJAHUE CIIydalHOU
BEJIMYMHBI HAXOAUTh MAaTEMaTHUYECKOE OXKUIAaHUE TI0 IAHHOMY PacIpeICIICHHIO.

e lMeTh npeacTaBieHUE O 3aKOHE OOJBITUX YUCE.

e lMeThb npeacTaBiICHUE O HOPMAIBHOM paclpeie/ICHUH.

Cooepotcanue yueonozo kypca Mamemamuxa
Anredpa ¥ HaYaJIa MATEMATH4YECKOT0 AaHAJIN3a

10 xaacc
Yucia ¥ BLIYHCIEHUS

Parmonanbueie yucna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLEHTHI, OECKOHEYHBIC IMEPHOAMYECKHE IpOOH. ApudMeTHyecKue
omepary ¢ palroHaIbHBIMU YHCIAMH, NMPeoOpa3oBaHMs YWCIOBBIX BbIpakeHUH. [IpuMeHeHMe IpoOeil M MPOLEHTOB A PElICHUsS
MPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIe 3HaHUW U peaNbHOU KU3HMU.

JleiicTBuTenbHble uucia. PanuoHanbHble W HppalloHalIbHBIE dYHcla. ApudMeThuyecKkue oOomepanuu ¢ ACHCTBUTENbHBIMUA YHUCIIAMHU.
[TpubnmxEHHBIE BRIYUCICHUS, TIPABUIA OKPYTIICHUS, TPUKUIKA U OI[EHKA pe3yIbTaTa BEIUUCICHHM.

Crenenp ¢ nenbiM mokasareneM. CrannmapTHas ¢opma 3amucu JeHCTBUTEIBHOTO 4Yucia. Mcmonb3oBanue moaxopasied (GopMmbl 3amucu
I[GflCTBI/ITCJ'[BHBIX YUCCJI OJIA peHIGHI/ISI HpaKTI/IquKI/IX 3a1a4 U HpC}lCTaBHeHI/IH JTAHHBIX.

Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. JedcTBHs ¢ apuMETUYECKUMH KOPHAMHU HaTypaJIbHOM CTENEHU.
CuHyC, KOCUHYC U TaHT€HC YUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApDKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE TPe0Opa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYIIBI.
VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemenue nensix 1 [poOHO-PAIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenue nppanroHanbHbIX YpaBHEHU U HEPABEHCTB.



Pemenne TpUroHOMETPUYECKUX YPAaBHEHUIA.

IIpuMeHeHMe ypaBHEHUH U HEPABEHCTB K PELICHHUIO MaTEMaTHUECKUX 3ajad U 3aJa4d U3 pa3IMyHbIX 001acTeil HAyKu U peanbHOM KU3HHU.
DOYyHKUNH U TPaPUKU

OyHK1UA, criocoObl 3ananus Gyuakuu. ['paduk Gynkiuu. Bzaumuo o6patabie QyHKIUH.

OOnacte ompeneneHuss 1 MHOKECTBO 3HaueHW (QyHkuuu. Hymu gynkuuu. I[IpomexxyTku 3HaKomocTtostHCTBAa. UETHBIE U HEUYETHBIC
GbyHKIHU.

Crenennast pyHKIHUS C HATYpaJIbHBIM U LIENbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHH.

Tpuronomerpuieckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO apryMeHTa.
Havaja maTeMaTH4eCKOro aHaJmu3a

ITocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIE0BATEIbHOCTEH. MOHOTOHHBIE 1TOCIEA0BATEIbHOCTH.

Apudmernueckas u reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaromias reomerpuyeckas mnporpeccus. Cymma OecKOHEYHO
yOBIBaroleil reomeTpuueckoil mporpeccun. @opmysa ClI0XKHBIX NPOLEHTOB. Vcrnonb3oBaHue Mporpeccuu A pelieHUs pealbHbIX 3a7ay
IIPUKJIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, onepanuu Haja MHoOkecTBamH. J(narpammel Ditniepa—Benna. [lpuMeHneHne Te€OpeTHKO-MHOKECTBEHHOTO arrapara Jjis
OTHMCaHUs PEAIbHBIX MPOIECCOB U SIBJICHUH, TIPH PEIICHUU 3a]1a4 U3 JPYTUX YI€OHBIX MPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

I'eomerpus

IIpsaMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TTOHSITHS CTCPCOMCTPHHU. TOLIKa, npsamasd, IIJIOCKOCTb, ITPOCTPAHCTBO. IlousiTne 00 aKCHMOMATHYECKOM IMOCTPOCHUHU
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX.

B3anMHoOe pacrionokeHne npsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS], TapaJUIEIbHbIE U CKpeIMBatoniecs npsmslie. [lapannensHocTs
MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B IIPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPIMBIX; HaPAJLIEIbHOCTh IPSAMOU U
IUIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMU; YIOJl MEXKY IPSMBIMHU B IPOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: NapajuielbHbIE
MJIOCKOCTH; CBOMCTBA MapalieNbHBIX MI0ckocTel. [IpocTeiiume nmpocTpancTBeHHBIE GUTYPHI Ha TUIOCKOCTH: TeTpadip, Ky0, mapasuieenuiet;
IIOCTPOEHUE CEUCHUM.



[leprieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTH: TMEpPHEHAMKYJISPHbIE TMpsIMble B MPOCTPAHCTBE, MpsAMbIE TNapaiejbHble U
MEePIEeHIUKYJIAPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHANKYIIPHOCTH IPSIMON U MJIIOCKOCTH, TEOpEeMa O IPSIMON MEPIEeHIUKYISIPHON MITOCKOCTH.
VYribel B MPOCTPAHCTBE: YroJl MEXAY HPsIMOW U IUIOCKOCTHIO; JABYI'PAHHBIM yroii, JIMHEWHBIM yron aByrpaHHoro yria. [lepnennukynsp u
HAKJIOHHBIE: PACCTOSHHME OT TOYKH [0 IUIOCKOCTH, pAacCTOSHUE OT NpSIMOM J0 TUIOCKOCTH, NpOeKUus (GUTypbl Ha IUIOCKOCTb.
[lepneHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTU ABYX IUIOCKOCTEN. Teopema o TpéX nepneHauKyispax.

MHororpaHHuKHu

IlonsiTME MHOIOIpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOIOIDAHHMKA, BBIIYKJIBIE M HEBBIIYKJIBIE MHOTOIPDAHHMKHU; pPa3BEPTKA
MHororpaHiuka. [Ipusma: n-yronbHas mpu3ma; rpaHd ¥ OCHOBAHUS IIPU3MBI; MpsiMasi U HAKJIOHHAS MIPU3MbI; OOKOBAasi M MOJIHAS IOBEPXHOCTh
npusMel. [lapannenenunesn, npsMOYroJIbHBIN Napaulelenunes] U ero cBoicrsa. [Iupamupa: N-yronapHas nupamuzaa, rpaHd U OCHOBAaHHE
UpaMu/ibl; O0KOBas M MOJIHAs TOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U yCEUEHHAsl MUpaMuUia. DJIEMEHThI IPU3Mbl U upaMubl. [IpaBuiibHbIe
MHOTOTPaHHUKU: IIOHATHE NIPABUIILHOTO MHOTOTPAaHHUKA; IIPaBUJIbHAS IPU3Ma U MPaBUJIbHAS IMPAMUA; IPaBUWIIbHAS TPEYTOJIbHAS IMPaMKIa
U IpaBWIbHBIN TeTpa’nap; KyO. IlperncraBieHue o NMpaBHIIBHBIX MHOTOIPAHHUKAX: OKTa3[p, JoJAeKa’ap U uxocazap. CedeHHs] NpU3MBI U
MIAPAMU/JBI.

CumMeTpusi B TNPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH. JJIEMEHThl CUMMETPUU B HHpaMuiax,
napajuieJenuIeax, MPaBUIbHBIX MHOTOTPAHHUKAX.

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHainu, yrisl. [1nomaas 60koBoi HOBEPXHOCTH U OJTHON TOBEPXHOCTH MPSAMOI
IPU3MBI, IUIOMIAJb OCHOBaHHM, TeopeMa O OOKOBOM MOBEPXHOCTH MpsMOil mpu3mbl. [lnomians OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIIBLHOM MUpaMUIbl, TEOpEMa O MJIoLau yceu€HHON mupamubl. [lonsTre 00 06béMe. OObEM MUpPaMUIbI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXK 1Y MJIOLIA MU TOBEPXHOCTEH, 00bEMaMH 1MOT0OHBIX TEJ.

BCPOHTHOCT]) H CTATHCTHKA

[IpencraBieHrue MaHHBIX C MOMOIIBIO Tabmui W auarpamMm. CpenHee apudmernueckoe, MeuaHa, HauOoJbllee W HaMMEHbIIee
3Ha4YeHHs1, pa3Max, JUCHEPCHUs U CTAaHJApPTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB.

CrnyyaiiHble S9KCIIepUMEHTHI (OIBITHI) U Cy4YaiHble COOBITHSA. DIIeMEeHTapHbIe COOBITHA (MCXO0bI). BeposTHOCTE CitydaifHOTO COOBITHS.
bnuzocTh yacToThl ¥ BeposATHOCTU COOBITUH. CitydaliHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH COOBITHI B
OTBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haj COOBITUSAMU: NEpecedeHre, 00beIMHEHHE, TPOTUBONOIOXKHBIE cOObITHS. [narpammel Ditnepa. @opMyia ClIOKEHUS
BEPOSITHOCTEM.



VYcnoBHas BEpOATHOCTh. YMHOXXEHUE BeposiTHOCTEH. JlepeBo ciydailHoro »skcnepumeHta. dopMyna MOJHOH BEPOSITHOCTH.
HezaBucumblie coObITHS.

KomOunaropHoe npaBuio yMHOxeHus. [lepecranoBku u pakropuan. Uucno coueranuii. Tpeyronpauk [lackans. @opmyna 6uHoma
HeroTona.

bunapHblii ciydaliHblil ONBIT (MCHbITaHKWE), ycnex M Heyaada. HezaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAaHUM 10
nepBoro ycnexa. Cepus He3aBUCUMBbIX UCIIBITaHUN bepHysun.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHocTel. Jlumarpamma pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHUCIE,
reOMETPHUECKOE U OMHOMHUAIBHOE.

11 kaacce

Anreﬁpa U HAYAJIA MATEMATHYECCKOI'0 aHAJ/In3a

Yuciia 1 BbIYHCICHUSA
HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.
Cremnens ¢ pallMoOHAIBHBIM MoKa3aTesaeM. CBONWCTBA CTETICHH.
Jlorapudm umcna. JlecsiTHUHbIE U HATYypaJIbHbBIE JIOTAPUPMBI.
YpaBHeHHsI M HEPABEHCTBA
IIpeoOpa3oBaHue BBIpaXKEHUH, COAECPIKAIINX JIOTApU(MBI.
[IpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM [TOKA3aTeeM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.
Cucremsl TMHENHBIX YpaBHEHUH. Perenne npukia HbIX 3a7a4 ¢ MOMOIIBI CUCTEMBI INHEWHBIX YPaBHEHUM.
CucTemsl 1 COBOKYITHOCTH PallHOHAIbHBIX YPABHEHUIN U HEPABEHCTB.
[Ipumenenue ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a/1a4 U 3aJa4 U3 pa3Iu4HbIX 00JacTel HayKu U pealbHON
KU3HHU.
DYyHKUMH U TPapuKu



Oynkuus. I[lepuoguueckue GyHkuuu. [IpoMexxyTku MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYyMbl QyHKuuu. HanGosbiee u
HauMEHblIee 3HaueHue (PyHKIMHU Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U IpadUKU.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB QyHKIUH IS MCCIEIOBAaHUSA MPOIECCOB M 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT NMPH PEIICHUH 337ad U3
APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.
Havyana maTeMaTH4ecKoro aHajamusa

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /1JIs pEILIEHHUs] HEPABEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3nIecKUit CMbICI IPOU3BOIHOM.

[Ipou3zBosHbIe Ar1eMeHTapHbIX GyHKIUNA. DOpMysIbl HAXOKACHUS POU3BOJHON CYMMBI, IPOU3BEICHHSI U YACTHOTO (PYHKLUH.

IIpuMeHeHMe TPOU3BOAHON K MCCIEI0BAHUIO (DYHKIMIA HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxieHrne HanboIb1ero 1 HamMeHbIIEero
3Ha4eHUs QYHKIIUU Ha OTPE3KE.

[IpumeneHne nMpou3BOAHOM Il HAXOXK/IECHUS HAWIY4YILIEro pelleHusl B MPUKIAAHBIX 3a/Ja4yax, /Uil ONpEJelIeHNs] CKOPOCTH Ipoliecca,
3aJIaHHOTO (POPMYIION MITH TPaGHKOM.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WNuterpai, ero reomerpuueckuii 1 puznueckuii cMpici. Beraucnenue narerpana mo ¢popmyne Hetorona—JleitOnuna.

I'eomerpus
Tena BpameHnus

[MunuHapuyeckas MOBEPXHOCTb, 00pa3yrollue LUIMHAPUYECKON MOBEPXHOCTH, OCh LMIMHAPUYECKONW mNoBepxHOCTU. LlunmHap:
OCHOBaHMS U OOKOBAsi MOBEPXHOCTh, 00pa3yoliasi ¥ OCh; TJIOMAIbL OOKOBOW U MOJIHOW MTOBEPXHOCTH.

Konunueckast noBepxHOCTh, 00pa3yoline KOHNYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM noBepxHOCTH. KoHyC: ocCHOBaHue u
BEpIINHA, 00pa3yIolias U OCh; MIIONIAlb OOKOBOW U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolie U BEICOTa; OCHOBaHMS U OOKOBast
MTOBEPXHOCTb.

Cdepa u map: neHrp, paauyc, JuaMeTp; MO TOBEPXHOCTH cdeprl. BzanMHoe pacnonokenue chepsl U INIOCKOCTH; KacaTelbHas
IUIOCKOCTB K cpepe; miomias cepsl.

N3o06paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka LUIMHApa U KOHYcA.

Kom6unanmu ten BpaiieHrs 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONUCAaHHBIN 0K0JI0 cephl; chepa, BUcaHHAs B MHOTOTPAHHUK, WIH
TEJI0 BpallleHHs.



[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 06bEMe IPSIMOYTOJILHOTO MapaliesienuIea U CIeICTBUS U3 Hee.
O06bEM uuHApa, KoHyca. O0BEM 11apa 1 mIomaas chepsl.

[Tono6urie Tena B mpoctpancTBe. COOTHOLICHUS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN, 00bEMaMHU MOI0OHBIX TE.

Ceuenust muiuHapa (MapajuiebHO M MEPIEHANKYISIPHO OCH), CEYEHUs KOHYyca (MapajieIbHOE OCHOBAaHUIO U IMPOXOJALIee uepe3
BEpILNHY), CEYEHHUs LIapa.

BeKTOPLI U KOOPAMHATHI B IIPOCTPAHCTBE

BGKTOp Ha INIOCKOCTHU U B IIPOCTPAHCTBC. C0XCHHE U BEIYUTAHHUC BCKTOPOB. YMHOKEHHUE BCKTOpa Ha YUCJIO. Paznoxenue BCKTOpa 110
TpéM HCKOMILIaAHAPHBIM BECKTOpAaM. HpaBI/IJIO ImapajICICIIuIicaa. Pemenue 3a/la4, CBA3aHHbIX C IPUMCHCHHUCM IIPpaBUJI ﬂeﬁCTBHﬁ C BCKTOpaMHu.
HpHMOYI‘OJ'ILHaH CUCTCMa KOOPpAUHAT B ITPOCTPAHCTBE. KOOp,Z[I/IHaTBI BCKTOpa. HpOCTGfII.HHG 3a/la4ui B KOOpJAHUHaTax. Yron MCKAY BCKTOpaMHU.
CKaJ'IHpHOG IMPOU3BCACHNEC BEKTOPOB. Brruucnenue YIJIOB MCKAY MPAMBIMHA U INIOCKOCTAMMH. KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IMIpH PpCIICHUHN
ICOMCTPHUUCCKHUX 3ada4.

BeposiTHOCTB M CTATHCTHKA

YUucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEIMYMH: MAaTEMATHYECKOE OXHUAAHWE, JUCIEPCUS U CTaHJApTHOE OTKJIOHEeHue. lIpumepsr
MIPUMEHEHUSI MATeMaTH4YEeCKOTO OXKUJIAHUS, B TOM YHCJIE B 3a7adyax W3 MOBCEIHEBHOM >XU3HU. MaTemMaTH4eCKOe OXUJaHue OWHApPHOU
CIy4alHOM BEIWYMHBI. MaTeMaTH4eCKOe OKHAAHUE CYMMBl CIIy4YalHbIX BEJIWYMH. MaremMaTH4ecKoe OXWJAaHUE ¢ JIHCHEPCHUs
TreOMETPUUYECKOTO M OWHOMHATILHOTO Pacpe/IeIeHUN.

3aKoH OONBIINX YHCET U €0 POJb B HayKe, MpHUpojie U obIiecTBe. BEIOOpOUYHBINH METO HCCIEAOBAHUM.

[IpuMepsl HenpepbIBHBIX Cily4allHbIX BelW4yuH. [loHATHME O MJIOTHOCTM pachpeneieHus. 3anayd, NPUBOJAIINE K HOPMAJIbHOMY
pacnpenenenuto. [IoHATHE O HOPMATIBHOM PACTIPEICIICHUU.



TemaTuveckoe MJIIAHMPOBAHUE Y4EOHOI0 Kypca

10 kmacc (170 yacoB)

HasBanwue pazzena (Tembi) Koin-Bo
4acoB
AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A 72 yaca
MHoOXecTBa pallMOHATIBHBIX U ACHUCTBUTENBHBIX YHCEll. PallnoHaIbHbIE yPABHEHUS U HEPABEHCTBA 14
@®ynkuuu U rpaduku. CTeneHp ¢ UeabIM MOKa3aTeIeM 6
Apudmernueckuii KopeHb N—oi crenenu. MppanuonanbHble ypaBHEHUSI U HEPABEHCTBA 18
@DopMyJIbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPABHEHUS 22
[TocnenoBaTenbHOCTH U POTPECCUN 6
[ToBTOpEeHue, 06001IeHNE, CCTEMATU3AIMS 3HAHUM 6
I'EOMETPHUS 68 yacos
BBeeHre B CTEpEOMETPHIO 10
[IpsiMbIe ¥ IIITOCKOCTH B IPOCTpaHCTBE. [lapaiienbHOCTh IPSAMBIX U INIOCKOCTEN 16
[leprieHIMKYISAPHOCTD NPSIMBIX U INIOCKOCTEN 14
VYTl MEXY IPSIMBIMH M INTIOCKOCTSIMU 12




OO6BEMBI MHOTOIPaHHUKOB 8
IToBTOpEHUE: ceyeHusl, paCCTOSIHUSA U YIJIbI 8
BEPOATHOCTDb U CTATUCTHUKA 30 yacoB

[IpencrasiieHne JaHHBIX U ONKCATEIbHASA CTATUCTHKA 34
CiydaiiHble ONBITHI U CIIyYailHbI€ COOBITHS, OMBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU UCXO0IaMU 34

Onepauuu HaJ COOBITUSIMHU, CIIOKEHNE BEPOATHOCTEM 34

VYciaoBHas BEpPOATHOCTH, JIEPEBO CIYYaMHOTO OMNbITa, (OpMysa MOJTHOM BEPOSTHOCTH U HE3aBUCUMOCTD Su
cOOBITUH

DNeMEHThl KOMOMHATOPUKU 34

Cepun nociie10BaTeNIbHBIX UCIIBITAHUN 34

City4aiiHbpIE BEJIMYUHBI U PACTIPENCIICHUS 54

O06o001IeHue u cucTemMaTu3alus 3SHaHU| Su

11 knace (170 yacoB)

HazBanue paznena (Temsl) OcHoBHOE cojiep>kaHue paszeia (TEMBbI) KonungectBo
4acCoB
AJITEBPA 1 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A 105 4
CreneHs ¢ PallMOHAJIbHBIM ITOKA3aTCJICM. 12

[TokazarenbHast QyHKIHS.
IlokazarenbHble ypaBHEHUS M HEPABEHCTBA




Jlorapudmuueckas pynkius. Jlorapupmuueckie ypaBHEeHHs 1 HEpaBEHCTBA

12

Tpuronomerpuueckne GyHKIUU U UX rpaduku. TpUroHOMETpUUYECKHE HEPAaBEHCTBA 9
[IpousBoanas. [IpumeHneHre Npou3BOIHOM 24
WuTerpan u ero npuMeHEHHS 9
Cucremsbl ypaBHEHU 12
HatypanbHble u 1ienbie uncna 6
[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUs 3SHAHUN 21
I'EOMETPUS 35 u
Temna BpameHus 12
OOBEMEI TET 5
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
IToBTOpenue, 0000IIEeHNE U CUCTEMATH3ALMsI 3HAHU I 8
BEPOSITHOCTDb U CTATUCTHUKA 30 uacoB
[ToBTOpenue, 00001IEHNE U CUCTEMATH3ALMs 3HAHU I 4
MaremaTuuecKoe OKUIAHUE CIyYaliHON BEITUYUHBI 4
Jlucnepcus M cTaHJApTHOE OTKJIOHEHUE CIIy4ailHOM BETUYHHBI 4
3aKk0oH OOJIBIINX YUCENT 3
HenpeprsiBHbBIE CllydaiiHbIe BETUYHHBI (paCTIpeIeICHHUS) 3
HopwMmansHoe pacnipeneneHust 3
[ToBTOpeHme, 0600IIeHNE U CUCTEMATU3AINS 3HAHUMA 9




HOpM]:pI OICHKH 3HaHHﬁ, yMeHI/Iﬁ N HABBIKOB YYallUXCH 110 MATEMATUKE

Ouenka nuCbMeHHBIX KOHMPOJIbHBIX PAOOM 00YUAIOWUXCA NO MAmeMamuKe.
OTBeT OLIEHUBAETCS OTMETKOU «5», €CIIU:
paboTa BBIOJIHEHA TIOJTHOCTHIO;
B JIOTHYECKHUX PACCYKICHUSX U 000CHOBAHUHU PELIECHUS HET MPOOENIOB U OLINOOK;
B PEIICHUHU HET MaTeMaTUYECKUX OIIMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OIKMCKA, KOTOpast HE SABJISICTCS CJICICTBUEM HE3HAHUS WU
HETIOHUMaHUsI Y4eOHOT0 MaTepuaa).
OtMmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIIydasx:
paboTa BBINOJIIHEHA TOTHOCTHIO0, HO 0OOCHOBAHMS IIATOB PEIICHUS] HEIOCTATOYHBI (€CITU YMEHHUE 00OCHOBBIBAThH PACCYKIACHHS HE SBISIOCH
CHEIHaIbHBIM 00bEKTOM IIPOBEPKN);
JIOTYILIEHBI O/IHA OIIMOKA WJIM €CTh JIBa — TPU HEAO0UYETa B BBIKJIAIKAX, PUCYHKAX, YePTeKax UM rpadukax (€ciiu 3TH BUIbI padOT HE SBISUIUCH
CHELHAIbHBIM 0OBbEKTOM IPOBEPKH).
OtMmetka «3» CTaBUTCS, €CIIU:
JoIyIeHo 0oJiee 0THOM OmMOKY Ui 0oJiee AIBYX — TPEX HEIOYETOB B BBIKJIAIKAX, USPTEKAX WM rpadukax, HO oOyJaromumiics odaaaaer
00s13aTeTbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMOI TEME.
OTMeTKa «2)» CTaBUTCSI, €CIIU:
JIOTYILIEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIUE, YTO 00yJaroIuiica He o0naiaeT 00s3aTeIbHbIMA YMEHUSAMH IO JAHHOM TeME B MOJTHON
Mepe.
YuuTenb MOXKET MOBBICUTH OTMETKY 32 OPUTMHAJIbHBIN OTBET HA BOTIPOC MJIM OPUTHHATILHOE PEIICHHUE 3a/1a4l, KOTOPBIE CBUIETEILCTBYIOT
0 BBICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YJarOIIETocs; 3a penieHne 0oee CI0KHOM 3a7jaud WK OTBET Ha OoJsiee CI0XKHBINA BOIPOC,
MpEeAJIOKEHHBIE 00yUaIOIEeMYCsl JOTIOTHUTEIBHO MOCTIE BBITIOJHEHUS UM KaKUX-TH00 IPYTUX 3aJaHHil.
Ouenka ycmuvix omeemos 00y1anouuxca no Mamemanuke.
OTBeT oLleHNBaeTCs OTMETKOM «5», €ClIU yUYEHUK:
MIOJIHO PaCKPBLI COJepKaHUE MaTepralia B 00beMe, MPEAyCMOTPEHHOM MTPOrPaMMOi U YUeOHUKOM;
W3JIOKUIT MaTeprajl TPaMOTHBIM SI3bIKOM, TOYHO MCTIONB3Yys MAaTEMAaTHUYECKYI0 TEPMUHOJIOTUIO M CUMBOJIUKY, B OMIPEICIIEHHON JIOTHYECKOM
MOCJIEI0BATEIbHOCTH;
MPaBUIILHO BBITIONHWI PUCYHKHU, YEPTEKH, TPa(UKH, COMYTCTBYIOIIHNE OTBETY;
MOKa3aJl yMEHUE WUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMU TPUMEPAMHU, IPUMEHSThH €€ B HOBOW CUTYaIlUU IIPH BBIMOJIHEHUU IPAKTUYECKOTO
3a/IaHMS;
MIPOJIEMOHCTPHUPOBAN 3HAHUE TEOPUU paHEe H3yUYEHHBIX COMYTCTBYIOUINX TEM, C(POPMHUPOBAHHOCTh U YCTOMUHNBOCTH HCIIOIB3yEMbIX MPU
OTBETE YMEHHI M HABBIKOB; OTBEYAJI CAMOCTOSTEIILHO, 0€3 HABOSIINX BOIIPOCOB YUUTEIS,
BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH MPU OCBELIEHUE BTOPOCTENIEHHBIX BOIMPOCOB MIIM B BBIKJIA/IKaX, KOTOPbIE YUEHHK JIETKO UCIIPABUII TIOCIIE
3aMEYaHUS YIUTES.



OTBET OIICHUBACTCS OTMETKOM «4», €CIIH:
YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha OLEHKY «5», HO IPU TOM UMEET OJMH U3 HEJIOCTATKOB: B M3JI0)KEHUU JOMYIEHBl HEOObIINE
pOoOEITbI, He UCKA3HBIIIEE MATEMATHUECKOE COACPKAHKIE OTBETA; NOMYIICHBI OJIMH — JIBAa HEJ0YETa IIPH OCBEIICHUH OCHOBHOTO COJICPKAHUS
OTBETA, UCIPABJICHHBIE TIOCIIE 3AMEYAHUS YUUTEIS;
JIOTYIIIeHbI omrOKa Ui 0oJiee ABYX HEIOUYETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOTIPOCOB MJIH B BBIKIIAJKAX, JIETKO UCIPABICHHBIC TIOCTIE
3aMEYaHUS YUUTENS.
OtMmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIIyYasix:
HEMOJIHO PacKPBITO CoepKaHUe MaTepuana (CoaepKaHue U3JI0KEeHO pparMeHTapHo, HE BCEr/a IMOCiIeI0BaTeNIbHO), HO ITOKa3aHo olIiee
MMOHMMAHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIC JIJISl YCBOCHHSI TPOTPaMMHOTO MaTepuana (ompezaeneHsl « T peboBaHusMu
K MaTeMaTH4eCKON MOJrOTOBKE yYaIIUXCs» B HACTOSIIEH MTPOrpaMMe TI0 MaTEMATHKE);
HMMEJUCh 3aTPYAHCHUS WM JIOMYIIEHBI OIIUOKH B ONPEACIICHUH MAaTEMaTH4Ye€CKOM TEPMUHOJIOTUH, YePTEkKaX, BHIKIIAIKaX, UCITPABICHHBIC
I10CJI€ HECKOJIBKUX HABOJSAILKUX BOIPOCOB YU TEJIS;
YYCHHUK HE CIIPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOW CUTYAIIMH MPU BBIMOJHEHUN TPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJIHUJI 33/IaHUS
0053aTeTLHOTO YPOBHS CI0XKHOCTHU IO JAHHOU TEME;
MIPH IOCTATOYHOM 3HAHUH TEOPETUICCKOT0 MaTepralia BhISIBIICHA HEJOCTAaTOYHAs CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUW U HABBIKOB.
OT1MmeTKa «2» CTAaBUTCS B CIEAYIOIINUX CIyYasx:
HE PacKpBITO OCHOBHOE COZIEpKaHU€e y4eOHOTro MaTepuasa;
oOHapyKeHO HE3HAHUE YUYCHUKOM OOJIbIIeH Ui Hanbolee BaXKHON 4acTH yueOHOro MaTepuana;
JIOTYIIIEHBI OIIMOKH B OTIPEACTICHUU MOHATUH, IPH UCIIOIB30BAaHUH MAaTEMAaTHUECKON TEPMUHOJIOTHH, B PUCYHKAX, UepPTEkKaxX UK rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIBKUX HABOAIINX BOMIPOCOB YUUTETISI.
3.0owan knaccugpuxayus ouiuodoK.
[Ipu orieHKe 3HAHMI, YMEHUN U HABBIKOB YYAIIUXCS CIEAYET YUUTHIBATh BCE ONTHOKHU (TpyOble U HErpyObie) U HEAOUYETHI.
3.1. I'pyObIMU cUnTAIOTCS OMIMOKW: HE3HAHUE OTPEICTICHIS OCHOBHBIX MOHSATUH, 3aKOHOB, MTPABHJI, OCHOBHBIX MOJOKEHUI Teopuu,
He3HaHue GOopMyJI, OOIIETPUHAITHIX CUMBOJIOB 0003HAYEHUH BETUYNH, €IMHUIl UX U3MEPEHHUS; HE3HAHNE HAUMEHOBAHHUM €IMHUII
WU3MEPEHUS; HEYMEHHE BBIIETUTh B OTBETE TJIABHOE; HEYMEHUE TPUMEHATh 3HAHU S, aJITOPUTMBI JUJIs pELLIEHU 3a/1a4; HEYMEHHUE JeNaTh
BBIBOJIBI U 000OIIIECHUS; HEYMEHUE YUTATh U CTPOUTH TparKy; HEYMEHHUE TI0JIb30BATHCS IEPBOMCTOUYHUKAMU, YYEOHUKOM U
CIPaBOYHHUKAMU; TIOTEPs] KOPHS WM COXPAHEHHE TOCTOPOHHETO KOPHS; 0TOpackiBaHue 06e3 00bSICHEHUI 0IHOTO U3 HUX; 60 paBHO3HAYHbIE
WM OIIMOKH; BEIYMCIUTEIbHBIE OMUOKU, €CIT OHU HE SIBIITFOTCS] OMMCKOM; Torundeckue omuoOku. 3.2. K HerpyObM ommbkam crieayer
OTHECTHU: HETOYHOCTH ()OPMYITHUPOBOK, OTpEACTICHUH, TOHATUH, TeOpUii, BEI3BAaHHAS HETIOJTHOTOW 0XBaTa OCHOBHBIX MPHU3HAKOB
OTIPEIeIEMOTO TTOHATHUS UITH 3aMEHOM OJTHOTO - ABYX U3 9TUX NMPHU3HAKOB BTOPOCTETICHHBIMH; HETOUYHOCTH TpaduKa; HeparmoOHAIbHBIN
METO/I PELIeHUS 3a7aui WIH HEAOCTATOYHO MTPO{yMaHHBIH IJIaH OTBeTa (HapylIeHHe TIOTUKH, TTOJIMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH ); HEPAIMOHAIBHBIE METOABI PAOOTHI CO CITPABOYHON W APYTOW JTUTEPATYPOl; HEYMEHHE peliaTh 3a1a4M, BHIOTHATh
3a/1aHus B 00IIeM BHIC.



3.3. Henouetamu SIBISIFOTCS: HEPAIMOHAIBHBIE TPUEMBbI BRIYUCICHUN U TIPE00pa3oBaHmii; HEOPEKHOE BHIIOJIIHEHHUE 3aMUCEH, YepTexe,
cxeMm, rpauKoB.
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