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MHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo MareMaTHKe YIrIIyOJIEHHOTO YPOBHS JUId OOYYalOUIMXCS HAa YPOBHE CPEIHEro
obmero oOpaszoBanusi paspaborana Ha ocHoBe PI'OC COO c yu€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBAaHUH, TPEABABISIEMBIX K MaTeMaTHUYEeCKOMY OOpa3oBaHUIO, M TPaaUIMA POCCHICKOTO
oOpazoBanus. Peanmmzanumss mporpaMMbl MO MaTeMaTHKe OOECIEYMBAET OBJAJCHUE KIIOYEBBIMU
KOMIIETEHIUSIMU, COCTAaBJISIIOIIMMM OCHOBY JUIs CaMOpa3BUTUSL U HENPEpPBIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTB OOIIEKYIBTYPHOTO, INYHOCTHOTO U TMO3HABATEIHLHOTO PA3BUTHS IUYHOCTH OOYUAIOIIHXCSI.

B nmporpaMmMe 1o Mmaremaruke y4YTeHbl uAed U nojoxeHus «KoHuenuuu —pa3BUTHS
MareMmarndeckoro odpaszoBanus B Poccuiickoit @enepanun». B cOOTBETCTBUM ¢ Ha3BaHWEM KOHIEHIIUU
MaTeMaTH4eckoe oOpa3oBaHUE JOJDKHO, B YAaCTHOCTH, peIIaTh 3amady oOecredeHus HEeOOXOIMMOro
CTpaHe 4Ymcia OOyJaroIIuXcs, MaTeMaTH4YecKas MOJArOTOBKA KOTOPBIX JOCTaTOYHA ISl TPOJOJDKEHUS
o0pa3oBaHUs MO PA3JIMYHBIM HANPABJICHUSM, BKIIOYas NPENOJaBaHHE MAaTEMaTHKH, MaTeMaTHUECKUE
uccienoBaHus, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTMH W JAPYruX, a Takxke oOecreueHus Ais
KaXJI0ro 00y4aromerocsi BO3MOKHOCTH JIOCTH)KEHUSI MaT€MaTH4EeCKOM MOJATOTOBKU B COOTBETCTBHM C
HEO0OX0IMMBIM €My ypoBHeM. VIMEHHO Ha pelleHre 3THUX 3a/ad HalleleHa Iporpamma 1o MaTeMaTHKe
yriyOnEHHOTO YPOBHS.

B snoxy nudpoBoii Tpancopmaiiu Bcex chep 4eIOBEUECKOM NeATeTbHOCTH HEBO3MOXKHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpomlel MaTeMaTH4ecKoil MNOJArOTOBKU.  ITO
00yCIIOBJIEHO TE€M, YTO B HAIllM JTHU PACTET YMCIIO CHELHAbHOCTEN, CBSI3aHHBIX C HENOCPEACTBEHHBIM
MIPUMEHEHHEM MaTeMaTHKU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUYECKHUX 00IaCTAX, U JaxKe
B r'yMaHUTapHbIX cepax. TakuM oOpazom, Kpyr oOydaromuxcs, A1 KOTOPhIX MaTeéMaThKa CTaHOBHUTCS
3HAYUMBIM TpeaMETOM, (YHAaMEHTOM 00pa30BaHUs, CYIIECTBEHHO paciiupsiercs. B Hero BxomsaT He
TOJBKO OOydYaronuecs, TUIAHUPYIOIIUE 3aHUMAThCSI TBOPYECKOM W HCCIEAOBATENIBCKOM paboTo B
obnmactTu MaTeMaTHKH, WHGOPMAaTUKH, (U3MKH, SKOHOMUKH M B JAPYrUX O0OJAcTsIX, HO M Te, KOMY
MaTeMaTHKa Hy)KHa JUIsl HCTIOJIb30BaHUS B MPOQeCccUsx, He CBSI3aHHBIX HETIOCPECTBEHHO C HEil.

[lpuknanHas 3HAYMMOCTh MaTeMaTHKU OOYCIOBIIEHA TeM, 4YTO €€ MPeIMETOM SBIISIOTCA
(GyHIaMEHTaJIbHbIE CTPYKTYpbl HAallero MHpa: MPOCTPAHCTBEHHbIE (OPMBI U  KOJIWYECTBEHHBIE
OTHOIICHUS, (DYHKIIMOHAJIbHBIE 3aBUCUMOCTH M KaTETOPUM HEONPENEeNIEHHOCTH, OT MPOCTEHIINX,
YCBaMBAaEMBIX B HEMOCPEIACTBEHHOM OIBITE, /10 JOCTATOYHO CJIOXHBIX, HEOOXOIMMBIX Uil Pa3BUTHUA
HAy4YHBIX U TEXHOJOTHMYECKUX ujeil. be3 KOHKpeTHhIX MaTeMaTUYeCKUX 3HAHUN 3aTPYyAHEHO MMOHUMAaHHE
MPUHIIUIIOB YCTPOWCTBA M UCIOJb30BAHUS COBPEMEHHON TEXHHMKH, BOCHPUSTHE M HWHTEpIIpeTalus
pazHooOpa3HOM  COLUANbHOM, HSKOHOMUYECKOH, moJIuTHYeckod uHpopmauuu, MaiaodpdeKkTuBHa
MOBCEIHEBHAS TpaKTUYecKasl JesiTelIbHOCTh. Bo MHOrux cdepax mnpodeccHoHaIbHOW AESITeIbHOCTU
TpeOyIOTCS YMEHUSI BBINOJHATh PACUEThl, COCTABISATH AITOPUTMBI, MPUMEHSATH (OPMYJbl, TPOBOAUTH
reoMeTpPUYECKUe U3MEPEHHs U IOCTPOCHUS, UNTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATH U MPEICTABISATD
nH(popMalKIO B BUAE TAaOIUI, AUarpaMM U rpaduKoB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OaHOBpeMEHHO C pacHupeHueM cdep MPUMEHEHUs MaTEeMaTHKUd B COBPEMEHHOM OOIIecTBe BCE
0ojyiee BaXHBIM CTAHOBHUTCS MAaT€MaTHYECKHIl CTHIIb MBIIIJICHUS, MPOSBISIONIMICS B OMpeAenEéHHBIX
YMCTBEHHBIX HaBBbIKax. B mporiecce u3ydeHus MaTeMaTHKU B apCceHal MPUEMOB U METOJIOB MBILUICHUS
Yell0BEeKa €CTECTBEHHBIM O00pa30M BKJIIOYAIOTCS MHAYKIUSA M JEAYKIHs, 0000I1eHne U KOHKpETH3aIus,
aHallM3 W CHUHTe3, KiaccuuKalus W cucTemarusanus, abcrparupoBaHue u aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUEHUH, MPaBUiia UX KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE YyMeHHs (opMynaHpoBaTh, OOOCHOBBIBaTH M JJOKa3bIBATh
CYXJIEHHs, TeM caMbIM (OPMHUPYIOT JIOTUYECKUH CTWJIb MbIIUIEHUS. Beaymas posib NpHHAUIEKHUT
MaTeMaTHuKe B (OPMUPOBAHHU aNTOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHUS W BOCIHUTAHUU YMEHUU
JEMCTBOBATh 0 3aJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMpPOBAaTh HOBBIE. B
npolecce pereHus 3a7ad — OCHOBBI JUIsSl OpraHu3aliy yueOHOH NesTeIbHOCTH Ha YpOKaX MaTeMaTUKH —
pa3BHUBAIOTCS TBOPYECKAs U NMPUKJIAIHAS] CTOPOHBI MBIIIICHUS.

OOyuenne maTeMaTHKe Ja€T BOZMOKHOCTh pa3BUBATh y 00YYAIOLIUXCS TOUHYIO, pAllMOHATBHYIO U
WHPOPMATUBHYIO peuyb, YMEHHE OTOMpaTh HamboJee MOAXOMSAIINE S3bIKOBBIC, CHMBOJMYECKHUE,
rpaduuecKue CpeicTBa JUIsl BEIPAXKEHUS CY)KJICHUH U HArJIATHOTO X MpeACTaBICHUS.



Heo0xomuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJIKOBAHWU SIBJISIETCS OOIIIee
3HAKOMCTBO C METOJaMH TO3HAHUS JEHCTBUTEIBHOCTH, MPEJICTAaBICHUE O TMpeIMeTe U METOJe
MaTEeMaTHKH, €ro OTJIWYUSIX OT METOJIOB €CTECTBEHHBIX M T'yMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX
NPUMEHCHHSI MATEMaTUKH Ui PEIICHUs HayYHBIX M NPUKIAAHBIX 33a7ad. TakuMm o0pasowm,
MaTeMaTH4ecKoe 00pa30BaHKMe BHOCUT CBOH BKJIaA B (hopMupoBaHHe 00IIEH KyIbTyphl YEIOBEKA.

W3ydyeHne MaTeMaTHUKH CHOCOOCTBYET O3CTETHYECKOMY BOCIHTAHHIO YEJIOBEKa, IMMOHUMAaHHIO
KpPacoThl M M3SIIECTBA MATEMATHUYECKUX PACCYKJICHUN, BOCIIPUSATHIO TEOMETPUICCKUX (HOPM, YCBOCHUIO
UJIEu CUMMETPUH.

[Ipuopurernpivu 1iensiMu oOyuenns marematuke B 10-11 kmaccax Ha yrimyOnéHHOM ypoBHE
IIPOJIOJIKAOT OCTaBAThCH:

(hOopMHpOBAHKE IICHTPAIBHBIX MAaTEMAaTHYCCKUX MOHATHHA (YUCIIO, BEIIMYWHA, TEOMETPUYCCKAs
durypa, TiepeMeHHas, BEpPOSTHOCTh, (YHKIUS, TMPOM3BOJHAS, HHTErpan), OOCCICUNBAIONINX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00yUaIOIIUXCS;

MOJBEJICHUE OOYYArOMIMXCsl Ha JOCTYIHOM [UIi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H
MaTeMAaTHKd W OKPYKAIOIIEro MHpa, TOHUMAHUI0O MaTEeMaTHKH KakK dYacTh OOIIeH KyJbTYypbl
YeJI0BEYECTBA;

pa3BUTHE HWHTEIUICKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydarommuxcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, WCCJIEIOBATENIbCKMX YMEHHUM, KPUTUYHOCTU MBIIUJICHUS, HHTEpeca K HU3YYCHHIO
MaTE€MAaTHKH;

dbopmupoBanre (YHKIIMOHATHPHOM MaTEeMaTHYECKOW TPaMOTHOCTH: YMEHHS Paclo3HaBaTh
MAaTeMaTHYECKUE AaCIEKThl B PEAThHBIX JKU3HEHHBIX CHUTYAllUSX M TMPU H3YUCHHH JIPYrUX YIeOHBIX
MIPEAMETOB, MPOSIBICHUSI 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (POPMyTUpOBaTh UX HA SI3bIKE MAaTEMaTUKH
¥ CO3/1aBaTh MaT€MAaTHYECKUE MOJICTH, MPUMEHSITh OCBOCHHBI MaTEMaTUYECKUM armapaT JJIs PEIICHHS
MPAKTUKO-OPUEHTUPOBAHHBIX 33714, UHTEPIPETHUPOBATH U OIICHUBATH MOJTYICHHBIC PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cojepxkaHus Marematuku B 10-11 kmaccax yrayOon€HHOTO ypOBHS
aBiAlOTCS: «YHucna W BbIYMCIEHUS», «Anredpa» («Anredpandeckue BBIPAKEHUS», «YpaBHEHUS H
HepaBeHCTBa»), «Hauana mMaremaTuueckoro anamuza», «l'eomerpus» («I'eomerpuyeckue GuUrypsl u ux
CBOMCTBa», «l3MepeHHne TeoMeTpUYeCKUX BEIUYHH»), «BeposTHOCTh M craructukay. JlaHHBIC TUHUN
Pa3BHUBAIOTCS MapajljIeNIbHO, KaXKJasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO
OJIHa OT JIpYroi, a B TECHOM KOHTaKkTe W B3auMojeicTBUU. Kpome 3TOro, ux oO0beauHSET JOruuecKas
COCTaBIISAIONIAs, TPAIUIIMOHHO IIPUCYILAs MaTEMaTUKE M MIPOHU3BIBAIOIIAs BCE MaTeMaTHUYECKHUe KypChl U
coaepxarenpHbie JuHUU. ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMEHHE OIEPUPOBATH
MOHATHSAMH: OIpeAeNeHue, aKkCUOMa, TeopeMa, CIIEJCTBUE, CBOWMCTBO, MPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKU, yMeHUE (HOPMYIUPOBATh 0OpAaTHOE U MPOTUBOIOIOKHOE YTBEPKICHHUE,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOIb30BaTh METOJI MAaTeMAaTUYECKON MHAYKIUHU, MPOBOAUTH
JOKa3aTeNbHbIE PACCY)KJIEHUS TPU pPEIIeHWH 3aJad, OLEHUBATh JIOTHYECKYI0 IPaBUIHHOCTH
paccyXJeHU» OTHOCUTCS KO BCeM Y4eOHbIM Kypcam, a (QopMHpOBaHHE JIOTMYECKUX YMEHHUU
pacmpezensercs Mo BceM rojiaM o0ydeHHsl Ha YpOBHE CpeJIHero o0Iiero 0opazoBaHusl.

B coorBerctBun ¢ ®I'OC COO maremaTvka SIBISIE€TCS 00S3aTE€bHBIM IIPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBanus. Hacrosiel mporpaMMoii o MateMaTHKe IpeycMaTpuBaeTcs U3ydeHne y4eOHOoro
npenMera «MaremaTuKka» B pamMKax TpEX Y4eOHBIX KypcoB: «Ajredpa M Hayaisa MaTeMaTUYeCKOTO
aHanuza», «l'eomerpusi», «BeposTHOocTh u cratuctukay. @dopmupoBaHHE JOTHYECKHX YMEHHM
OCYILIECTBIISIETCSl HAa MPOTSHKEHUM BCEX JIeT OOy4YeHHs Ha ypOBHE cpeaHero olmiero oOpazoBaHus, a
AIIEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJIEP’KaHNE BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KYPCOB.

MECTO YYEBHOI'O ITIPEJIMETA <MATEMATHUKA» B YYEBHOM I1JIAHE

Ha usydenne yuebHoro npeamera «MaremaTnkay otBoautest 544 gaca: B 10 kiacce — 272 vaca (8
4acoB B Hefeno), B 11 kimacce — 272 vaca (8 4acoB B HeZEIO).

Ha uzydenue yueOHOTO Kypca «Anreopa» otBoautces 272 daca: B 10 kimacce — 136 yacos (4 yaca B
Hegeno), B 11 ximacce — 136 yacoB (4 yaca B HEJICIIO).

Ha usyuenue yueGHOrO Kypca «I'eomerpusi» otBoaurcs 204 gaca: B 10 xiacce — 102 vaca (3 yaca B
Hezeno), B 11 kmacce — 102 vaca (3 yaca B Heemo).



Ha u3ydenue yuebHOTO Kypca «BeposiTHOCTh M cTaTUCTHKa» 0TBOAUTCS 68 uaca: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezielnto).



COJIEP)KAHUE YUYEBHOI'O IPEJIMETA
10 KJIACC

KYPC «AJITEBPA H HAYAJIA MATEMATHYECKOI'O AHAJIH3A»

Yuciia v BbIYUCIEHUSA

Pammonanbupie  uymcna. OOBIKHOBEHHBIE U JIECATHYHBIE JpoOW, TIPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. Ilpumenenune apoOeil W MPOLEHTOB Ui PEHICHHWS MPHUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpACIEl 3HAHUWA U PEAJIbHOU KU3HU.

JleiicTBuTENnbHBIE YKciia. PannoHanbHble M MppalMOHaIbHbIE Ynucaa. ApuPMETUUECKUE OTIEPALIUU C
NEHUCTBUTENBHBIMU 4ucCIaMU. Moayib JNEeWCTBUTENBHOTO YHCIIa U ero cBoicTBa. [IpubnmkénHbie
BBIYMCIICHUS, IpaBUjla OKPYIJIEHUs, IPUKH/IKA U OLIEHKA pe3ybTaTa BHIYUCICHUN.

Crenensp ¢ uenbM nokasareneMm. bunom Herotona. VMcnonbs3zoBanue noaxozsiei Gpopmsl 3anucu
JEHUCTBUTENBHBIX YHCET IJIsl PEIICHUS PAKTUYSCKUX 3a7a4 U MPECTaBICHUS TaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOWCTBA.

CreneHsp ¢ pallMOHATILHBIM NTOKa3aTeeM U €€ CBOICTBA, CTENEHb C JIEHCTBUTEIbHBIM IT0Ka3aTEIIeM.

Jlorapudm uucna. Croiictsa jorapudma. JleciTHUHbIEC U HATYpaIbHBIEC TOTapU(DMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHI'€HC 4YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC H
apKTaHT€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa U TOXJIeCTBEHHbIE MpeoOpa3zoBaHusl. YpaBHEHUE, KOpeHb ypaBHeHUs. PaBHOcHIIbHBIE
yYpaBHEHUS U ypaBHEHUs-cieAcTBUSA. HepaBeHCTBO, pelleHre HepaBeHCTBa.

OcCHOBHBIE METOJBl pEHIeHHUs LENbIX U JIpOOHO-pPALMOHAIBHBIX YPaBHEHHM W HEpPaBEHCTB.
MHorouneHsl 0T OJHON NepeMEeHHOU. JleleHrne MHOTrO4YIeHa Ha MHOTOWIEeH ¢ ocTaTkoM. Teopema besy.
MHorounens! ¢ neasiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHH.

HppaumnonansHsle ypaBHeHNs. OCHOBHBIE METO/IbI PEIICHUS HPPAMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PELIEHUS TOKA3aTEIbHBIX YPABHEHU.

[IpeobpazoBaHue BeIpaXEHUH, COIEPIKAIINX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIIeHUS Jorapu(PpMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue Gopmynel. [IpeodpazoBaHue TPUrOHOMETPUUECKUX BBIPAKEHUM.
Peurenne TpuroHOMeTpUYECKUX YPaBHEHUI.

Pemienue cucrem JIMHEHHBIX ypaBHEHUW. Marpuiia CHCTEMbl JIMHEWHBIX  YpaBHEHUM.
Omnpenenurens MaTpUIbl 2X2, €ro reOMETPUYECKUN CMBICT U CBOWMCTBA, BBIUYMCIICHHE €r0 3HAUCHUS,
IIPUMEHEHHE OTNPENCIIUTENS Uil PELICHUsI CUCTEMBI JINHEWHBIX YpaBHEHUN. Perenue npukiaaHbixX 3aaa4
C MOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUH. MccnenoBanne NoCTpOEHHOM MOJENIH € MOMOIIBIO MaTPHII
U OIIpeieauTeNei.

[locTpoeHre MaTeMaTH4YECKUX MOJEIEH pPEaJbHOM CUTyallMM C TOMOUIBI0 YpaBHEHUH U
HepaBeHCTB. [IprMeHeHue ypaBHEHMI M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKUX 3aJad U 3a/Jad U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HU.

DyYyHKUUH U TPAPUKH

Oynkuus, cnocoObl 3aganus ¢yHkuu. B3anmuao obOpatable dyHkiuu. Kommnosumus (yHKIMA.
I'paduk pyakuu. DnemMenTapHbie mpeoOpa3zoBaHus rpa@UKoB QPYHKIUH.

Ob6nacth ompenereHuss U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu dynknun. [IpomexyTku
3HaKomocTostHCTBA. Y&THhle UM HeuérHble ¢yHKuuu. [lepuoanueckue ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (pYHKIHMU. MakCUMyMbl 1 MUHUMYMBI ¢yHKIMHU. Hanbombiliee 1 HauMeHbIIIee 3HAUCHUS
(GYHKIIMH Ha IPOMEKYTKE.

JluneitHasi, KBaApaTHuHas W JAPOOHO-TUHEWHass (YHKIUU. DJIEeMEHTapHOe UCCIeOBaHHEe U
MOCTPOECHUE UX IPaPUKOB.

CrenenHas QyHKIMS C HaTypaJIbHBIM M IIENbIM MokasaresieMm. E€ cBoiicTBa u rpadux. CBoiicTBa u
rpaduk KOpHs N-0if cTeneHu Kak (GyHKIIMH 0OpaTHOM CTENEHU C HaTypallbHbIM TMOKa3aTelleM.

[TokazarenpHass W Jorapudmuueckas (QyHKIUU, WX CBoiicTBa W rpaduku. Mcnonp3oBaHue
rpadukoB QYHKIIUH A pelIeHUs] ypaBHEHUH.



Tpuronomerpuveckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO
apryMeHra.

OyHKIMOHAIBHBIE 3aBHCHUMOCTH B pEaJbHBIX IMpoleccax M sABIEHHSAX. ['paduku peambHBIX
3aBUCHMOCTEH.

Havyana maTeMaTH4ecKoOro aHajamusa

ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEHOBATEIbHOCTEH. MeTon MaTreMaTH4YecKOoM
UHAYKIUA. MOHOTOHHBIE W OTPaHUYEHHBIE IOCJIEIOBAaTEIbHOCTH. VcTopusi BO3HHMKHOBEHMSI
MaTeMaTHYECKOIro aHaIM3a KaK aHaJIn3a 0ECKOHEUYHO MaJlbIX.

Apudmernueckass ¥ TeOMETpHUYECKas TNporpeccuu. beckoHeuHo yObIBaromasi reoMeTpudecKas
nporpeccusi. Cymma OeCKOHEUHO YOBIBaloled TE€OMETpUYEeCKOM mporpeccuu. JIMHEWHBIA U
SKCHOHEHIMANBHBIM pocT. Yncno e. @opMyna CloXKHBIX IMPOLEHTOB. Mcnonb30BaHue nporpeccuu Ais
pelIeHUs pealIbHbIX 3aJau PUKIAJHOrO XapaKTepa.

HenpepriBHble ¢yHKIMM M uX cBoiictBa. Touku paspbiBa. ACUMOTOTHI TI'paduKOB (QYHKIHUM.
CpoiicTBa (QYHKIMH HENpPEepbIBHBIX Ha OTpe3ke. MeTojJ HHTEpBaJOB [UIsl PELUICHUS HEpPaBEHCTB.
[IpumeHeHne CBONCTB HEMPEPHIBHBIX (YHKIMM JIUIsl pelIeHUs 3a/1a4.

[lepBas u BTOpas npousBojaHble pyHKIMU. OnpeneneHue, reOMeTpUIeCKU U PU3NIECKUI CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIIMH.

[IpousBonHbie 3neMeHTapHBIX GyHKIUH. [lpou3BoaHas cymMMbl, NPOU3BEACHMS, YacTHOIO U
KOMTIO3HUITUH (DYHKITUH.

MHokecTBa M JIOTHKA

MHOKeCTBO, OIepalvi HaJ MHOXKECTBAaMM M WX CBoHMcTBa. Jlmarpammbl Oilniepa—BenHa.
[IpumeHeHre TEOpEeTUKO-MHOKECTBEHHOTO ammapaTa Uil ONMUCAaHUS pealbHbIX MPOLIECCOB U SBICHHM,
MIPY pElIeHUH 3a]a4 U3 IPYTUX y4eOHbIX NMPEJIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYeCKOTro OOBEKTa, CIEICTBUE, JOKa3aTelbCTBO,
PaBHOCHJIBHBIC YPABHEHUS.

KYPC «'EOMETPHA»

IIpsimble U MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI CTEepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, TpocTpaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IOCTPOECHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue MpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECS, NapajjieibHble U
ckpemuBawmuecss npsmele. [lpusHaku ckpemmBaromuxcss npsaMbiX. [lapamienbHOCTs NpPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHbIE MPSMbIE B IPOCTPAHCTBE, MMAPATUIEIBHOCTh TPEX MPSAMBIX,
MapajuiebHOCTh NPAMOM U IIockocTH. [lapannenbHoe U HEeHTpadbHOE MPOEKTUPOBAHHUE, U300paKEHUE
¢uryp. OcHOBHBIE CBOMCTBA MapauIeILHOTO NMpoeKkTHpoBaHus. M3o0pakenue ¢uryp B mapamienbHON
MPOEKUUU. YIJIBI C COHANpPABJICHHBIMH CTOPOHAMM, YIOJ MEXAY IMpPSAMBIMA B IMPOCTPAHCTBE.
[TapanienpHOCTh IUIOCKOCTEW: MapajuieNibHbIE IUIOCKOCTH, CBOMCTBA MapajuleNIbHbIX IUIOCKOCTEH.
[Ipocreiiie mnpocTpaHCTBEHHBbIE (UTYpHI HAa TIOCKOCTH: TETpadJp, MHapajielenure]l, MOCTPOCHUE
CECUCHUU.

[lepneHUKYISPHOCTh MPAMOW W IUIOCKOCTH: MEPIEHIUKYISIPHbIE IMpsSMble B IPOCTPAHCTBE,
MpsIMbIE MApaJUIENbHbIE U NEPIEHAUKYISIPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISAPHOCTH MPAMOU U
IJIOCKOCTH, TE€OpeMa O MpsAMOM MEepHEeHAUKYISAPHONW IUIOCKOCTU. OpPTOroHaNbHOE IMPOEKTUPOBAHUE.
[lepnenaukynssp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, TpOeKIuss (Urypsl Ha TUIOCKOCTh. llepneHAuKyasIpHOCTh IJIOCKOCTEH: TpU3HAK
MEePNEHANKYIISIPHOCTU IBYX MockocTel. Teopema o Tpéx neprneHauKymnspax.

VYTribl B IPOCTPAHCTBE: YroJl MEXAY MPSMON M IUIOCKOCTBIO, JBYTPAHHBIN YroJj, JUHEHHBIA yroJ
JNBYTpaHHOTO yria. Tpé€XrpaHHbIi U MHOrorpaHHble yribl. CBOHCTBA IUIOCKMX YIVIOB MHOTOTPAHHOTO
yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yIJia.



MHOrorpaHHHuKHU

Bunbl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHsHuka. IIpusma: Nn-yrospHas npusma, npsmas u
HAKJIOHHAs TMPHU3MBbI, OOKOBas M IOJHAs IMOBEPXHOCTh Npu3Mbl. llapamnenenumesn, HPsSMOYTOIbHBIN
napajuleJienuIe] U ero csoicrBa. KpaTyaiiliye IyTM Ha IIOBEpXHOCTHM MHOTOrpaHHMKa. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. Ilupamupa: Nn-yroiibHas nupamMuaa, MpPaBUIbHAS U
yceuéHHass nupaMuisl. CBoiicTBa pébep M OOKOBBIX I'paHel NpaBUIbHOW mNUpaMujbl. IlpaBuiibHBIE
MHOTOTPaHHUKH: IIPABWIbHAS IIPU3Ma M MPABWIbHAS NUPaMHUAA, PABWIbHASL TPEYTOJbHAs MUPaMUJA U
MpaBWJIbHBIN TeTpa’p, KyO. IIpeacraBieHne o MmpaBUIIbHBIX MHOTOIPAaHHUKAX: OKTas3Ap, AOJEKa’dJp U
MKOCasIp.

Berurcnenue 37I€MEHTOB MHOTOTPAHHHMKOB: pEOpa, muaroHanw, yribl. [lmomans OOKOBOMU
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOM TNPHU3MBI, IUIOIIAJh OCHOBAaHWH, TeopemMa O OOKOBOIA
MOBEPXHOCTH MpsiMOM mpu3Mbl. [lmomans OOKOBOM NOBEPXHOCTH M TMOBEPXHOCTH IMPABUIIHHOU
MIAPaMU/IbI, TEOPEMA O IUIOMIAN YCEUYEHHON TUPaMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHThl CHMMETPUHU MTPaBUIIBHBIX MHOTOTPAaHHUKOB. CUMMETpUs B
MIPAaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHUS MNapaJUIeNIeNUIed, CUMMETPUs MPaBUIIBHBIX IIPU3M,
CUMMETpHs MPABUJILHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJIEHHbIE M IPOTHUBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
JIeNCTBHS C BEKTOPAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE
BEKTOpa Ha ynciyo. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOpa Ha uucio. [lonsatue
KOMIUIAHApHbIE BEKTOPBL. IIpu3Hak KomIutaHapHOCTHM TpEX BekTOopoB. [IpaBmiio mapawienenumnena.
Teopema 0 pasnokeHHMH BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTOopaM. IIpsmoyronbHas cucrema
KoopauHat B mpocrpaHcTtBe. KoopamHarel BekTtopa. CBs3pb MEXIy KOOpPAMHAaTaMM BEKTOpa M
KOOpJIUHATAMM TOYEK. YTOJI MEKIAYy BeKToOpaMu. CKaIpHOE IPOU3BEIEHUE BEKTOPOB.

KYPC «BEPOATHOCTD H CTATHCTHKA»
I'pad, cBs3ubIit rpad, mytu B rpade: mukibl U nenu. CTeneHb (BaJICHTHOCTH) BepmuHbL. ['padsl Ha

IJIOCKOCTH. JlepeBbsl.

CrnydaiiHple SKCIIEPUMEHTHI (OTIBITHI) M CIIYYaHbIC COOBITHS. DJIeMEHTapHbIC COOBITUS (MCXOJIbI).
BeposTHOCTB ciydaitHOTO COOBITHA. BiIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITUI. CllydaliHbIe ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH.

Onepauuu Haj COOBITHSMH: IepeceueHue, OObeIUHEHHE, IPOTUBOIMOIOKHBIE COOBITHUS.
Huarpammsl Ditnepa. DopMyiia ciokeHHUsT BEPOSITHOCTEM.

VYcnoBHas BEpPOATHOCTb. YMHOXEHHE BEpOATHOCTEH. JlepeBO CllydailHOTO 3KCIIEPUMEHTA.
®opmyna nonHoi BepostHocTu. Dopmyna baiteca. HezaBucumblie coObITHS.

bunapuselii ciyualiHblii ONBIT (MCHIBITAHUE), ycHeX U Heynadya. HezaBucumble ucnbeitanus. Cepus
HE3aBUCHMBIX HCIBITAHUNM A0 nepBoro ycmexa. llepectanoBku u (akropuan. Yucino coyeraHui.
Tpeyronbauk [lackana. @opmyna 6unoma HproToHa.

Cepus He3aBuUCUMBIX UcTibITanui bepuymnnu. CiaydaitHblii BBIOOp U3 KOHEYHON COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pactipenenenue BepostHocTel. luarpamma pacnpenenenus. Onepanuu Haj
cly4JailHpIMM BenuuMHaMu. buHapHas cinywaiiHas BenuuuHa. lIpumepbl pacnpeneneHuid, B TOM 4YHCIIE
reoMeTpHYecKoe 1 OMHOMHATBHOE.
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KYPC «AJITEBPA H HAYAJIA MATEMATHYECKOI'O AHAJIH3A»

Yuciia v BbIYUCIEHUSA

Harypanbnbie u nensie yncna. [IpuMeHeHne NpU3HAKOB AETMMOCTH IENBIX YHCE, HanOOIbIIN
obmmit genurens (nanee — HOJ) u manmensinee odmee kpatHoe (naee — HOK), ocratkoB mo mMomyito,
anroputMa EBKkinzia s peieHus 3ajad B LENbIX YUCax.

KommnnekcHple uncna. AnreOpanueckas W TpUTOHOMETpUYecKass (OPMbI 3alMCH KOMIUIEKCHOIO
yrcaa. ApupMeTHYECKHE OTepauy ¢ KOMIUIEKCHBIMU duciiaMu. M300pakeHre KOMITJICKCHBIX YHCeN Ha
KoopauHAaTHOW Iockocth. Popmyna Myaspa. KopHu N-0i cTeneHM W3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YMCeN JUIsl pelieHns (PU3MUECKUX U FeOMETPUUECKHX 3ajiau.

YpaBHeHus: U HePaBeHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHMH M HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C MOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILICHUS IOKA3aTENIbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UpPAIlIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIIEHUS CUCTEM U COBOKYIMHOCTEH palMOHANbHBIX, HPPallMOHAIbHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX ypaBHEHHI.

YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpumeneHnne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEeMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JaCTel HayKH U pealbHOM KU3HH, UHTEPIIPETALUs OJTy4YEHHBIX Pe3y/IbTaToB.

DyHKkuuM U rpapuku

I'padux xommosmmumu ¢yHkui. ['eomerpuyeckue o0Opa3pl ypaBHEHHMH UM HEPABEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, ©X CBOUCTBA U TpadUKH.

I'pacdmueckue MeTonbl pelieHUs] ypaBHEHUN U HepaBeHCTB. ['paduueckue MeToab! pemieHus 3a1a4y
C mapaMeTpaMHu.

Hcnonws3oBanne rpadukoB GyHKIUNA I UCCICIOBAHMS IMPOIIECCOB W 3aBUCHUMOCTEH, KOTOPBIE
BO3ZHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U PEabHOM KU3HU.

Hauyana maTeMaTH4eckoro anajimnsa

[IpumeHeHre MPOM3BOJAHON K HCCIENOBAaHUIO (GYHKIMA HAa MOHOTOHHOCTh U OSKCTPEMYMBI.
Haxoxaenne HanboIb11ero ¥ HAMMEHBIIETr0 3HaUeHU I HelIPepbIBHOM (DYHKIIMHN HA OTpPE3KE.

[IpumeHeHre MPOU3BOJHON UIS HAXOXKICHUS HAWIYUYIIero pelieHHs B MPUKIAIHBIX 3a7auax, Ui
OTIpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOro (hopMyioi miu rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHble 3neMeHTapHbIX (PYHKIUH.
[IpaBuna HaxoXkAeHUS IEPBOOOPA3HBIX.

Wuterpan. 'eomeTpudeckuii cMbIC UHTErpaia. Beluucienue onpeaenéHHoro MHTErpaia o
dopmyne Herorona-Jlelibuua.

[IpumeHeHne UHTErpasa s HaX0XKACHUs IUIoHIael II0oCKUX GUryp u 00bEMOB reOMETPUIECKIX
TeN.

[Ipumepsr pemennit  nuddepeHIManbHBIX  ypaBHEHHMH. MaTemMaTuueckoe MOJIeIHpPOBaHHE
peaNbHBIX IPOLIECCOB € MOMOIIBI0 UG hepeHIINnaTbHBIX YPaBHEHHH.

KYPC «'EOMETPHA»

Tesa Bpamenus

[TonsTHS: MUIMHIpUYECKAs TOBEPXHOCTh, KOHMUYECKAs! MMOBEPXHOCTh, chepuueckasi TOBEPXHOCTH,
oOpasyromue mnoBepxHocTe. Tema BpalleHus: LWIMHAP, KOHYC, YCEUEHHBIH KOHyc, cdepa, 1miap.
B3anMHoe pacnonokeHue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxenue Ten
BpalleHUs Ha TUIOCKOCTH. Pa3BépTka nummuHapa u konyca. CummeTpus cdepsl 1 mapa.



O6bém. OcHoBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuiesenunesna u cieAactsus u3 He€. OObEM NpsAMON M HAaKIIOHHOW NPU3MBIL, HWINHAPA, TUPaMUIbI U
KoHyca. O0BEM 11apa u MapoBOro CerMeHTa.

KomOunanuu Ten BpaiieHus ¥ MHOTOTpaHHHMKOB. [lpu3Mma, BnmcaHHas B IMIMHIp, ONMUCAHHAS
okojio nuiuHapa. [lepecedenue cdepbl u mapa ¢ miockocThlo. Kacanue mapa u cdepsl IIOCKOCTHIO.
[ToHsiTHE MHOTOTpPaHHMKA, OMUCAHHOTO OKOJIO Cephl, cephl, BIIMCAHHOW B MHOTOTPAaHHHK HJIH TEJO
BpaIllCHHUS.

[Inomaas MNOBEPXHOCTH LWIMHApPA, KOHyca, Iuiomanab cdepel u e€ uyacrteil. Ilogobue B
npocTtpanctBe. OTHOILIEHHE OO0BEMOB, IUIONIAAECH MOBEpXHOCTEH mMom00HBIX (uryp. [IpeobpazoBanue
noio0usi, romoteTusi. Perenne 3a1a4 Ha IIIOCKOCTH C MCHIOJIB30BAHUEM CTEPEOMETPHUYECKIX METOJIOB.

[locTpoeHue cedyeHHii MHOTOTPAaHHMKOB W TEJl BpPALICHHS: CEYEHHUS LMIMHApa (MapajyiesibHO U
MEPIEeHIUKYIIIPHO OCH), CEUeHUs! KOHyca (mapasuielbHble OCHOBAHUIO M MPOXOJAIINE Yepe3 BEPIINHY),
CEUeHHUs Ilapa, METOJbl MOCTPOEHUS CEUEHMM: METOJ CJEelI0B, METOJ BHYTPEHHErO0 IPOEKTUPOBAHUSA,
METO/1 IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpaHcTBe. Omnepanuu HajJ BEKTOpaMH. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHUS. [IpsMoyronpHas cuctema KoopauHat B npocTpaHcTBe. KoopauHars!
BekTopa. Pasnoxxenue BekTopa mo ©0asucy. KoopamHaTHO-BEKTOpHBIH METOJ TMpU  peHIeHUU
reOMEeTPUYECKUX 3a]a4.

J{BM2KeHHMS B IPOCTPAHCTBE

JIBwxkenust mpoctpaHcTBa. OtoOpaxkenus. [[BwkeHus u paBeHCTBO ¢uryp. OOmme cBoicCTBa
JNBWO)KEHUWA. Buapl [IBWXKEHUI: mNapaUleNbHBIM TMEPEHOC, IEHTpajdbHas CUMMETpPHUS, 3€pKaJIbHas
CUMMETpHS, IOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.

KYPC «BEPOATHOCTDh H CTATHCTHKA»
CoBMecTHOE pacrpe/iesieHUEe IBYX CIy4aHbIX BenunH. HezaBucumbie ciiydailHble BETUYUHBI.

MareMaTtnueckoe OXHJAaHWUE CIydalHOW BeIWMYMHBI (pacmpeneneHus). [IpuMepsl mpuMeHEHUs
MaTeMaTHYeCKOTO OXXHJIaHus (CTpaxoBaHWE, JoTepes). MareMarnueckoe OXXuJaHue OWHaApHOU
ClIy4yalHOM BeNMYMHBL MaTremMaThyecKoe OXKUJIaHHE€ CYMMBbl CIIy4alHbIX BEJIWYMH. MaremaTH4yeckoe
OKHJJaHHE TEOMETPUYECKOr0 M OMHOMHAIILHOTO PACIPEICICHUN.

Jucniepcusi W CTaHAApTHOE OTKJIOHEHUE CIIydailHON BenuuuHbl (pacmpeneneHusi). Jucnepcus
OMHApHOU cilydyaliHOM BeNMUYMHBI. MareMaTH4ecKoe OXUAAHHWE TMPOU3BEIACHHUS U TUCHEPCUS CYMMBI
HE3aBUCHMBIX CIIy4alHbIX BenuuuH. Jlucriepcus W CTaHIApTHOE OTKJIOHEHHWE OWHOMHAIBHOTO
pacnpenenenus. Jlucrnepcus v cTaHIapTHOE OTKIOHEHHE F€OMETPUYECKOT0 pacipeieeHHs.

HepasenctBo UYeoObmmuéBa. Teopema YeOniméBa. Teopema bepHymnu. 3akoH OOJIBIINX YHCEIL.
Bri6opounslii MeTon uccienoBanuii. Beibopounsie xapaktepuctuku. OlieHUBaHUE BEPOATHOCTU COOBITUS
10 BBIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEUIINX THIIOTE3 C MOMOIIBIO U3YUYEHHBIX paclpeaencHuil.

HerepHBHHe CHy‘I&ﬁHLIG BCIINYHNHEI. HpI/IMepBI. CDYHKI_II/IH IIJIOTHOCTHU BCPOATHOCTH
pacipeaciICHuA. PaBHOMepHOC pacupeaciiCHUC U €ro CBOICTBA. 33,[[3‘11/1, IMPUBOJAAIINC K [IOKA3ATCIIBHOMY
pacnpeaciICHUIO. 33,[[3‘11/1, IIPUBOAAININE K HOPMAJIbHOMY PpPacClpeaciICHHUIO. cDyHI(I_II/I}I IIJIOTHOCTHU
BCPOATHOCTU TIIOKA3aTCIILbHOI'O0 pPaCHpCACIICHUA, q)YHKI_II/IH IJIOTHOCTHU BEPOATHOCTU HOPMAJIBHOT'O
pacnpeaciiCHus. q)y}IKI_[I/IH INIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PaCIpCACIICHH.

[TocnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCHMBIX  COOBITMH.  3ajauM, MNpPUBOJAIIKME K
pactpenenenuto Ilyaccona.

KoBapuarus nByx ciydailHeix BenuuuH. Koapduuuent nunelnoi kxoppensuuu. CoBMeCTHBIE
HaOroIeHUsT IByX BelMMuMH. Bbibopounslii koddduument koppensuuu. Paznuune Mexay TUHEHHOM
CBSI3bI0 M IPUYMHHO-CIIEACTBEHHOM CBA3b10. JINHENHAs perpeccus, METOJ HAUMEHBIINX KBaIPaTOB.
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INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

I/IsyquHe MaTCMaTUuK Ha YPOBHC OCHOBHOTO OGH.[GFO O6paSOBaHI/ISI HaIlpaBJICHO HAa OOCTHXKCHUC

00y4aromMMHUCs JTUYHOCTHBIX, METANpeJMETHBIX M MPEIMETHBIX pe3yJbTaTOB OCBOCHHUS Y4eOHOTO
IpeaMera.

JIMYHOCTHBIE PE3YJIBTATHI

JImgHOCTHEIE PE3YIbTATBI OCBOCHUS IMPOrpaMMBbI 110 MATCMATHKE XapaKTCPUIYIOTCA B HaCTU:

MAaTPUOTUYICCKOI'0 BOCIIMTAHUS

C(OPMHUPOBAHHOCTh POCCHUICKOW T'PaXIAHCKOW WICHTUYHOCTH, YBOKEHHS K MPOUUIOMY W
HACTOSIIEMY POCCHUMCKOM MATEMAaTHUKH, LEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCHUUCKUX
MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI, HCIIOJIb30BAHUE ATUX JTOCTUKECHUN B JPYrUX
HayKaX, TEXHOJIOTHSX, Chepax SIKOHOMUKH;

IPaKAAHCKOIo U IyXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHMUA

c(OPMHUPOBAHHOCTH TPAXKTAHCKOH TO3HUIIUN 00YJAIONIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOmiecTBa, MPEACTaBICHHE O MaTeMAaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYp, SIBJICHHM, MpoLenyp rpakAaHcKoro oOmiecTBa (BbIOOpHI, ONPOCH U JPyroe),
YMEHHE B3aHMOJCWCTBOBATH C COIMAIbHBIMH MHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIUSMHU U
Ha3HAUYEHUEM; OCO3HAaHME IyXOBHBIX IEHHOCTEH pPOCCHICKOTO Hapojaa, Cc(HOPMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEACHUS, CBS3aHHOTO C IMPAKTHYECKHUM IMPHUMEHEHHEM
JOCTIDKEHUH HAayKH H JIeSTENFHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAaNa B TOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO;

— TPYAOBOI'O BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOWs, HMHTEpEC K pa3InuHbIM chepam
npodeccuoHabHON JAEATEeIbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW W €€ NPUJIOKEHUSIMHU, yYMEHHe
COBEpIIIaTh OCO3HAHHBIN BBHIOOp Oyaymieil mpodeccuu M peaan30BbIBATh COOCTBEHHBIC KM3HCHHBIC
MJIaHbI, TOTOBHOCTh MU CIIOCOOHOCTh K MaTeMaTHYE€CKOMY OOpa3OBaHHWIO W CaMOOOpa30BaHMIO Ha
MPOTSDKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUW IMPAKTHYECKUX 3a1a4
MaTeMaTUYeCKOI HalPaBICHHOCTH;

ICTETUYIECCKOI0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas OSCTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEIICHUHN, pacCyKJIEHUH, BOCIPUUMYHUBOCTh K MAaT€MaTHYECKHUM acleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

LHEeHHOCTel HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOLIECTBEHHON TMpaKTUKH, IMOHUMAaHHE MAaTeMaTH4YeCKOW HayKu Kak cdepbl ueloBeuecKoi
NeSITeNIbHOCTH, JTAroB €€ pa3BUTUS U 3HAYUMOCTHU Ui Pa3BUTHS LIMBUIIU3ALIUU, OBJIAJICHUE SI3bIKOM
MaTeMaTUKd U MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEIACTBOM T[O3HAHUS MHUpPA, TOTOBHOCTH
OCYILIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENBCKYIO AeSITENIbHOCTh MHIMBUYAIbHO U B TPYIIIIE;

— ¢u3uYecKoro BOCNHUTAHHUS, (OPMHUPOBAHUS KYJBTYPbl 3/10POBbS M JIMOLHMOHAJBLHOIO

0J1aronosIyyus:

C(OPMHUPOBAHHOCTh yMEHHsSI NPUMEHATh MaTeMaTH4YeCKHe 3HaHUs B HMHTEpecax 3J0pOBOr0 U
6e3omacHoro obpasa *KHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBbBIO (370pOBOE NMUTAHMUE,
cOanaHCUPOBAHHBIN PEXXUM 3aHATUH M OTIbIXA, peryispHas (usnueckas aKTUBHOCTb), PU3NUECKOE
COBEPLICHCTBOBAHNE IIPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON AEATEIbHOCTHIO;

IKOJOIrn4€CKOro BOCNIMTaHus .

Cc(OPMHUPOBAHHOCTb HKOJOTMUECKOW KyJIbTYphl, MOHUMAaHHUE BIIMSHUS COLMAIBHO-?KOHOMHYECKHX
IIPOIIECCOB Ha COCTOSIHME NMPHUPOJHOM M COLMAIBbHOM Cpesbl, OCO3HAHME IJI0OATBHOIO XapakTepa
HKOJIOTUYECKUX IMPOoOJIeM, OpPUEHTAalMs Ha MPUMEHEHHE MaTeMaTMYeCKMX 3HAHWM Uil pelieHus
3ajad B 00JAacTH OKpyXarolled cpeapl, IIAaHUPOBAHUE IOCTYNKOB M OIIGHKM WX BO3MOXKHBIX
IIOCJIEACTBUH JJIs OKPYXKAIOLEH CPEBbL.
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METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOCHHS POTPaMMBI 10 MaTEMaTHKE Ha YPOBHE OCHOBHOTO 001Iero o0pazoBaHus y

oOyuaromerocsi OyayT cQopMHpOBaHBI MeTanmpeAMeTHbIe Pe3yJbTaThl, XapaKTEPU3YIOIIHECS
OBJIAJIECHUEM YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JEUCTBUSIMH, YHUBEPCAIILHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSMU U YHUBEPCAIbHBIMU PETYISATUBHBIMU JIEHCTBUSAMU.

Ilo3HaBaTebHBbIC YHMBePCAJIbHbIE YUeOHbIE NeiicCTBUS
— 0a3oBble JIOTHYECKHUE IeHCTBHA:

BBISIBIISITh M XapaKTEpU30BATh CYLIECTBEHHbIE IMPU3HAKM MATEMaTU4YECKMX OOBEKTOB, IOHSTHUH,
OTHOIIEHUH MEXAy MOHATUAMHU, (OPMYIMPOBATh ONpEAENeHUs MOHATUN, YCTaHABJIUBATh
CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHHS /sl OOOOIIEHUS W CPaBHEHHS, KPUTEPUH
IIPOBOJIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYyJIUpOBATh U  NIPeoOpa3oBbIBATh  CYKJEHUS:  YTBEPAMTEIbHBIE U
OTpULaTeNbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIIOBHBIE;

BBISIBJISITh MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpEUUs B (PaKkTax, JaHHBIX,
HaOMIOJICHUSAX M YTBEPXKICHUSX, MpeaiaraTb KpPUTEpPUM JUIsl BBISABJICHUS 3aKOHOMEPHOCTEH u
MIPOTUBOPEUNI;

JieNaTh  BBIBOJBI C  HUCIOJb30BAaHUEM 3aKOHOB JIOTWKH, JEIYKTHMBHBIX W  HMHJIYKTHBHBIX
YMO3AKIIIOYEHUH, YMO3aKIIOUEHUH [0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIbHO JOKAa3aTelIbCTBA MAaTEMaTHYECKHX YTBEPXKACHUN (IpsiMble U OT
MIPOTUBHOTO), BEICTpAaUBaTh apryMEHTALINIO, TPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE CYXKIECHUS U BHIBOJIbI;

BBIOMpaATh CcHocoO penieHus y4eOHOHM 3amaun (CpaBHMBATh HECKOJBKO BAapUAHTOB pEIIEHUS,
BbIOMpATh HarboJiee MOIXOSAIINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

0a3oBbIe HCcCieI0BaTeIbCKUE TeHCTBUS .

WCIIOJIH30BaTh BOMPOCH! KaK MCCIIEA0BATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
(uKCUpyIOIUEe TPOTUBOpPEYHE, NPOOIEeMy, yCTaHaBIMBAaTh HCKOMOE W JaHHOE, (OpPMHpPOBATH
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3HIINIO, MHCHUE,

MPOBOJIUTh CAMOCTOSITEIIFHO CIUIAHHMPOBAHHBIA HSKCIIEPUMEHT, HWCCIIEAOBAHHE [0 YCTAHOBIICHHIO
0COOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, TPOIIECCa, BBISIBICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSTEIEHO  ()OPMYJIMPOBAaTh OO0OOIIEHHMST W BBIBOJBI TI0 pe3yJabTaTaM IPOBEAEHHOTO
HaOJIIO/ICHUS, WCCIICJIOBAHUS, OILCHHBATH JIOCTOBEPHOCTh MOJYYEHHBIX DPE3YJIbTaTOB, BBIBOJOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE NPOIECCA, a TAKKE BBIJIBUraTh MPEIINOIOKECHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

padora ¢ uHpopManueii:

BBISBIIATH JeUIUTH MH(GOPMAIIMH, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HAa BOTIPOC U JUIS PELICHHUS
3aj1auu;

BBIOMPATh UHPOPMALIUIO U3 HCTOYHUKOB PAa3JINYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATh HHPOPMAIIHIO PA3JIMYHBIX BUIOB U (POPM NpEICTaBICHHUS;

CTPYKTYpUPOBaTh UH(MOPMAIIHIO, PEICTABIATE €€ B Pa3IMYHbIX (POPMaX, WILTFOCTPHUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIIUU TI0 CAMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHUBEpCaIbHbIC y4eOHbIC 1eHCTBUS

BOCIPUHUMATh U (OPMYIHUPOBATH CYXJEHHS B COOTBETCTBUU C YCJIOBUSAMH M LEISAMH OOLIEHHS,
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 XO/Iy PeLeHHs 3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBINH pe3ysbTaT;

B X0Jie 00CYXKJEHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMON TeMbl, MPOOIEMbI, perraeMoil
3aJjaud, BBICKA3bIBaTh WJIEH, HAIlEJICHHbIE HAa IOUCK PELICHHS, COIMOCTABIATH CBOM CYXACHUS C
CYXKJIEHUSIMH JPYTUX YYaCTHHUKOB JHajora, oOHapyXuBaTh pa3jM4yhe WU CXOJCTBO MO3MIMH, B
KOPPEKTHOH Gopme (GopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
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» IPEACTaBIATh  PE3yJbTaThl  PELIEHUS  3aJadyM, HKCIEPUMEHTAa, HCCIIEJOBAaHUS, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ay MPEe3CHTAUN U 0COOESHHOCTEH
ayJIUTOpUHU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA

CaMOOPraHM3AIUA:

»  COCTaBJIATH IUJIaH, aJTOPUTM PEUICHMS 3a/1a4d, BHIOMPATh CIIOCOO PEUICHUs ¢ YYETOM HUMEIOIIUXCS
pecypcoB U cOOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUI
¢ ya€ToM HOBOH HH(POPMAITUH.

— CAaMOKOHTPOJ1b, SMOLMOHAJILHbII HHTEJJIEKT:

» BJIQJETh HaBbIKAMHU II03HABATEIbHON peQUIeKCMM KaK OCO3HAaHUS COBEPILIAEMbIX JEHCTBUH U
MBICJIUTENIbHBIX IPOLECCOB, UX PE3YJIbTAaTOB, BJAAETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelIeH|sl MaTeMaTHYeCKON 3a/1auH;

» MpeABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPH PEIICHUU 337a4d, BHOCUTh KOPPEKTHUBHI B
NeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

.+ OLIEHMBATh COOTBETCTBHME pE3yjbTaTa LEIH M YCIOBUSAM, OOBSCHSTH NPUYMHBI JTOCTHKEHUS WU
HEJOCTHKEHUSI Pe3y/bTaTOB AEATEIbHOCTH, HAaXOJUTh OLIMOKY, JaBaTh OLEHKY MPUOOpPETEHHOMY
OTIBITY.

— COBMECTHAsl IeITeJIbHOCTh:

- TOHUMAaTh U HCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW M WHIUBUAYaJIbHOW pabOTHI MPHU pElIEHUN
y4eOHBIX 3a7ay, NPUHUMATh LEJdb COBMECTHOM JESATEeNIbHOCTH, IUJIAaHUPOBATh OPraHU3aLUIo
COBMECTHOM paboThl, pacipeensiTh BUIbl padoT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3ysIbTaT
paboTel, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

»  Yy4aCTBOBATh B IPYIIOBBIX GopMax paboThl (00CYX ACHUS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD) H
UHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOW JAEUCTBUSA C JIPYTMMH UJICHAMHU
KOMaH[Ibl, OIIEHMBAaTh KAauecTBO CBOEr0 BKJIaJAa B OOMMH MPOAYKT 1O  KPUTEPUSM,
cOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.
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NPEJIMETHBIE PE3YJIbTATHI
10 KJIACC
K koniy oOyuenus B 10 ki1acce 00yJaromuiics MOIYIUT CIICIYIOIINE TPEIMETHBIC PE3yabTaThI:

KYPC «AJITEBPA H HAYAJIA MATEMATHYECKOI'O AHAJIH3A»

Yuciia v BbIYUCIEHUSA

CB0OOOJTHO OTIEpUPOBATh MOHATHUSIMU: PAITIOHATBLHOE YUCIIO, OSCKOHEYHAS MEPHOANYECKas TPOOb,
MPOILICHTHI, MPPAIMOHAIIBHOE YMCIIO, MHOXKECTBA PAIIMOHAIBHBIX M JIEHCTBUTEIBHBIX YHCEN, MOIYJb
JIEHCTBUTEIILHOTO YHCIIA;

MIPUMEHSATH JPOOH U MPOIEHTHI I PEIICHUs IPUKIAAHBIX 33a/1a4 U3 Pa3IMYHBIX OTpaACiIe 3HaHHI
U pealbHOM JKU3HU;

MIPUMEHSATh TPUOIMKEHHBIC BHIYMCIICHUS, TIPABUJIa OKPYTJICHUS, IPUKUIKY U OLEHKY pe3yibTara
BBIYHCJICHUM;

CBOOOJIHO OTEPUPOBATH MOHSATHUEM: CTETNIEHb C IEJBIM TOKa3aTeeM, UCIOIb30BaATh MOAXOISIIYIO
(dhopmy 3anucH AeUCTBUTEIBHBIX YACET IJIsl PEIICHHS IPAKTUYSCKUX 3aa4 U TIPEICTABJICHUS TaHHBIX;

CBOOOJIHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOU CTEIICHU;

CBOOO/IHO OTIEPUPOBATH MOHITHEM: CTETIEHB C PAIIMOHAIILHBIM TMOKa3aTeJIeM;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU: JIOTApU(PM YHUCIIA, TeCATUYHBIE U HATypaIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIIOBOTO apryMEHTa;

OTIEPUPOBATH MOHATUSIMH: APKCUHYC, aPKKOCUHYC U apKTAHTE€HC YHCIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

CB0o0OOZHO oOmEpUpOBaTh TOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPaBEHCTBO, DPABHOCHIJIHHBIC
YpaBHEHUS U YPaBHEHUS-CIIEACTBUS, PABHOCUIIbHBIC HEPABEHCTBA,

MPUMEHSATh Pa3JIMYHbIE METOJBI PEIICHHs PAIMOHAIBHBIX M JIPOOHO-pAIMOHAIBHBIX YPaBHEHHM,
MIPUMEHSTh METOJ MHTEPBAJIOB JIIsl pElICHHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHOW MEepeMEHHON, MHOTOUJIEH C IIeJbIMU
K03 uImeHTaMi, KOPHU MHOTOYJICHA, NMPUMEHSTH JI€JI€HHE MHOTOWIeHa Ha MHOTOYJIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s permienus 3anay;

CBOOOJHO OMEpUPOBaTh MOHATUSMU: CHCTEMa JMHEMHBIX YpaBHEHHM, MaTpula, ONpeAeTUTelNb
MaTpUIlbl 2 X 2 W €ro reOMETPHYECKHI CMBICH, WCIIOJIh30BaTh CBOWCTBA OMpEACHHUTENS 2 X 2 1
BBIYKCIICHUS! €r0 3HAYEHUs, MPUMEHSTh ONpPENCIUTENU s PEeUIeHUs] CUCTEMbl JIMHEHHBIX ypaBHEHUH,
MOJENUPOBATh peajbHble CUTYallMd C TIIOMOILIBIO CHUCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEA0BATh
MIOCTPOCHHBIE MOJENU C TOMOUIbI0 MaTpUIl U ONpeAeNuTeNeld, HHTEPIPETUPOBATh MOJYyYCHHBIN
pe3ynbTarT;

UCII0JIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU U1 IPeoOpa30BaHus BEIPAKECHHUIA;

BBITIOJIHATE MPeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTENEHH C paloOHaIbHBIM
MoKasaresem;

UCII0JIb30BaTh CBOMCTBA JorapudMoB g MpeoOpa3oBaHUsA JOTapU(PMUUYECKHX BBIPAKEHUI;

CBOOOJHO OIEPHPOBATh MOHATHAMH: HppALMOHAIIBHBIEC, TOKA3aTEeNbHbIE U JIOTapu(pMUYECKIe
ypaBHEHUS, HAXOJUTh UX PEHICHHS C TIOMOIIBIO PABHOCUIIBHBIX MEPEXOI0B WU OCYIIECTBIISAS TPOBEPKY
KOPHEN;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPHUUECKUE dbopmyIbl JUTST npeoOpazoBaHus
TPUTOHOMETPUYECKHUX BhIPAXKEHUII;

CBOOOJHO OMEpPUPOBATH MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH HEOOXOIUMBIE
(bopMyIBI 1715 pelieHHs] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJENUPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABISTH BBIPAXKEHHS, ypaBHEHUS,
HEpPaBEHCTBA M0 YCIOBUIO 33Jaud, UCCIEAOBaTh MOCTPOCHHBbIE MOJENIM C HUCIHOJIb30BAaHUEM armapara
anreOpsl.

DyHKUUM U TPAPUKHU

CB0OOOTHO OmepUpOBaTh MOHATHUAMU: (DYHKIUS, CIIOCOOBI 3aAaHus (YHKIIMH, B3aHMHO OOpaTHbBIE
GyHKIMYM, KOMMO3HWIMS (QYHKIUH, Tpaduk (QYHKIHUH, BBHITOIHATH JJIEMEHTapHBIE MpPeoOpa3oBaHUS
rpaduKoB (QPYHKIIMA;
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cBOOOJTHO OMEPUPOBATH MOHATUAMH: OOJACTh ONMPENENCHUS U MHOXECTBO 3HAa4eHWH (yHKUUH,
HYJIH (PYHKIIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

cBOOOJTHO ONEpUpPOBaTh MOHATHAMU: YETHBIE M HEUETHBIC (DYHKIMH, MEepUOANYEcKUE (YHKIUH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHHMMYMbl (QYHKIHMH, HauOoJbllee U
HaMMEHblIIee 3HaYeHnEe (PYHKIIMH Ha IPOMEKYTKE;

cBOOOJTHO OTIEPUPOBATH MOHATUSAMU: CTEHICHHAsK (QYHKIMS ¢ HATYpaJbHBIM U LIEJBIM MOKa3aTeleM,
rpaduK CTereHHOW (DYHKIMHU C HATypaJbHBIM M IENBIM MOKa3aTesieM, rpaduk KOpHS N-0i CTENeHH Kak
(byHKIMU 00paTHOW CTETIEHH C HATYpAJIbHBIM MTOKa3aTelIeM;

OTIEPHPOBATH MOHATUSAMH: JIMHEHHASA, KBaJIpaTH4HAs U APOOHO-THHEHHas (YHKIUH, BBITOJIHATH
AIIEMEHTAPHOE MCCIIEIOBAaHNE U MOCTPOCHHE UX IPaUKOB;

cBOOOJTHO OTIEPHPOBAThH MOHATUSMU: TIOKa3aTeNIbHAs U JiorapudMudeckas GyHKINU, X CBOWCTBA
rpaduKu, UCTIOJIB30BATh UX TPAPUKH [T PEIICHHUS YPaBHEHHI;

CBOOOJHO  ONEpUpOBaTh TOHATHUAMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTb,  OIpEJesICeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHCIOBOTO apTyMEHTa,

UCIO0JIb30BaTh Ipaduku (QYyHKUMM IS MCCIENOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MpU pelIeHUuU
3a7a4d U3 IPYruX y4eOHBIX MPEJAMETOB U PEaTbHOW KU3HH, BBHIpAKATh (GOPMYyJaMH 3aBHCUMOCTH MEXKIY
BEJIMYNHAMH,

Havyana mareMaTH4yeckoro anajamnsa

CBoOOIHO omepupoBaTh MOHATUSAMHU: apudmernyeckass W TeOMeTpuyeckas Iporpeccus,
0eCKOHEYHO yObIBarolIasi reoMeTpruYecKasi porpeccusi, JMHEHHbIA U SKCIIOHEHIIUAIBHBINA POCT, hopmyra
CJIOXHBIX MPOLIEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

MCI0JIb30BaTh IPOTPECCUU JIJIsl pELISHUs peallbHbIX 3ajlayu MPUKIIAJHOTO XapaKTepa;

CBOOOHO OIIepupOBATH MOHATHUSIMU: MOCJIEZIOBATEIBHOCTD, Croco0bl 3a/laHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpaHUYEHHBIE MOCIEAO0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MaTeMAaTUYECKOTO aHajn3a Kak aHain3a 0ECKOHEYHO MallbIX;

CBOOOJIHO OTEpUPOBATh MOHIATHAMU: HEMPEPbIBHbIE QYHKIIMU, TOYKU pa3pbiBa rpaduka QyHKIINH,
ACUMIITOTHI rpaduka PyHKIIHNH;

CBOOOJHO OINEpUPOBaTh MOHATHEM: (DYHKIUS, HENpepblBHAs Ha OTpe3Ke, MPUMEHSTh CBOMCTBA
HEeNpephIBHBIX PYHKUUN IS pelIeHUs 3a/1a4;

CBOOOJHO OMEpPHpPOBATh MOHATHSIMH: IEpBasi U BTOpas MPOU3BOJAHBIE (YHKIMU, KacaTejbHas K
rpaduky GyHKIUN;

BBIYHCIISATH MPOU3BOJIHBIE CYMMBbI, IIPOU3BEICHHS, YACTHOTO M KOMIIO3UIIUU JIBYX (YHKIUH, 3HATDH
MIPOU3BO/IHBIE AIEMEHTAPHBIX (DYHKIUIL;

UCII0JIb30BAaTh T€OMETPUYECKUI U (PU3NUECKUil CMBICIT IPOU3BOIHOM 7S pellieHUs 3a/ay.

MHokecTBa M JIOTHKA

CB00OTHO OTIEpUPOBATh NOHATUSIMU: MHOKECTBO, OTIEpallui HaJl MHOXKECTBAMU;

WCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBI ammapar JUisl OMHCAHUS PEANbHBIX IMPOIECCOB U
SIBJICHUU, TIPY PELICHUH 3a/1a4 U3 APYTrUX Y4eOHBIX MPEIMETOB;

CBOOOJHO OINEpPUPOBATh MOHATHAMH: OIpENeIeHHe, Teopema, ypaBHEHHE-CIEJCTBHE, CBOICTBO
MaTeMaTH4eCKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS 1 HEPABEHCTBA.

KYPC «' EOMETPHA»
CB00OHO oOIEpUpPOBaTh OCHOBHBIMHU IOHATUSIMM CTEpPEOMETPUM IPU PpELICHWH 337ad U

MIPOBEACHUU MAaTEMAaTUUYECKUX PACCYKICHUM;

MIPUMEHATh AKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX MIPU PELICHUU T€OMETPUUYECKUX 3a/1a4;

KIAaCCU(UIIMPOBATh B3aUMHOE PACIOJOXKEHHE TNPSIMBIX B TPOCTPAHCTBE, IIJIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXIY MPSIMBIMU B
MIPOCTPAHCTBE, MEXKAY MPSMOI U MIIOCKOCTHIO;

CBOOOJHO OTEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJHO PAcIo3HAaBAaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TIpU3Ma, MUPAMHIA, TPIMOYTOJIbHBIH
napajuienenumnesn, Kyo);
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KJIaCCU(UITMPOBATH MHOTOTPAHHUKH, BEIOUPAsi OCHOBAHWS TSI KIIACCU(DUKALINN;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C CEYCHHEM MHOTOT'PaHHHKOB IUIOCKOCTBIO;

BBITIOJIHATH MapajIeIbHOE, LIEHTPATBHOE U OPTOTOHAIBHOE MPOSKTHPOBaHNE (PUTYp HA MIIOCKOCTb,
BBITOJIHATH U300pakeHust GUryp Ha MIIOCKOCTH;

CTPOMTH CEYECHHUSI MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBITIOJIHSTH (BBIHOCHBIC) IJIOCKUE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;

BBIUMCIIATH TUIONIAIM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUPaMuU/Ia), TEOMETPUYECKHUX TN C
npuMeHeHHeM (hopmyir;

cBOOOJTHO OMEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTD
CUMMETpPHH, IIEHTP, OCh U IIOCKOCTh CUMMETPHHU (PUTYPHI;

CBOOOJTHO ~ OMEPUPOBATh IOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJHMHAaTaM B
MIPOCTPAHCTBE;

BBITIOJTHATE JICHCTBHSI HA/I BEKTOPAMH;

pemaTh 3a/1a4i Ha JOKa3aTelbCTBO MAaTEMATUYECKUX OTHOIICHHH M HAXO0XKJIECHHE T€OMETPHUECKUX
BEJIMYUH, TPUMEHSS W3BECTHBIE METOJbl TNPH PEUICHHH MaTeMaTHYeCKHX 3a]ad TOBBIIIEHHOTO H
BBICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPAaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAITMOHHBIC CHCTEMBI
MIPH PEIICHUN CTEPEOMETPHUIECKUX 3a/1ad;

W3BIIEKaTh, TPEOOpPA3OBBIBATE W HWHTEPIPETHPOBATh HMHMOPMAIIMIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

MIPUMEHSTH TOJyYeHHBIC 3HAHHS Ha TPAKTHKE: CPABHUBATH U aHAIM3UPOBAThH PEaIbHbIC CHTYAIUH,
MPUMEHSTh M3YYCHHBIC TOHATHS B TPOIECCE TIOMCKA PEIICHUS MaTeMaTHYeCKH COpMyTUpOBaHHOMN
npoOJieMbl, MOJIETHPOBATH pEajbHBIC CHUTYallMH Ha S3bIKE TEOMETPHH, HCCIECIOBATh IOCTPOCHHBIC
MOJICIM C WCIOJB30BAaHUEM T'E€OMETPUYCCKHX TIOHSATHH M TEOpeM, ammapara aireOpbl, peliath
MPAaKTUYECKHUE 33]auM, CBSI3aHHBIC C HAX0XKICHUEM I'€OMETPHUYCCKUX BEITHYNH;

UMETh TMPENCTaBlIeHUs 00 OCHOBHBIX JTamax pa3BUTHsS TEOMETPUM KaK COCTaBHOMW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

KYPC «BEPOATHOCTbD H CTATHCTHKA»
CB0o0OoHO OomepHpoBaTh MOHATUSAMU: Tpad, MIOCKUNA rpad, CBA3HBIN rpad, myTh B rpade, IHeMnb,

IIUKJI, IEPEBO, CTCIICHb BEPIIMHBI, IEPEBO CIIYIAMHOTO IKCIICPUMEHTA;

CBOOOJHO OIICPUPOBATH IMOHATHAMH: CIYYaWHBIA ASKCHEPUMEHT (OINBIT), ClIydailHOe COOBITHE,
3JIEMEHTAPHOE CIIydaliHOe COOBITHE (3JIEMEHTAPHBIA UCXO) CIIYYaliHOTO OIBITa, HAXOJUTh BEPOSITHOCTH
COOBITHI B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;

HAXOJUTh U (POPMYJIUPOBATH COOBITHS: NEpeceueHue, 00beIMHCHUE JTAaHHBIX COOBITHH, COOBITHE,
MIPOTUBOMOJIOKHOE JAHHOMY, UCIIOIb30BaTh AUArpaMMbl Dilliepa, KOOPAUHATHYIO IPSAMYIO ISl PEIICHU S
3aja4, MOJIb30BaThCs (POPMYIION CIIOKEHHUSI BEPOSTHOCTEH Uil BEPOSTHOCTEH JBYX M TPEX CIIydalHBIX
COOBITHIA;

ONEPUPOBATh TIOHSATHSIMHU: YCJIOBHAS BEPOSITHOCTh, YMHOXXCHHE BEPOSITHOCTEH, HE3aBUCHMbIC
COOBITHS, JIEPEBO CIYYaHOTO SKCIIEPUMEHTA, HAXOAWTh BEPOSTHOCTU COOBITHI C MOMOINBIO MpaBUIIa
YMHOJKEHUS, JIepeBa CIy4ailHOTO OMbITA, MCIOJb30BaTh (POPMYNy TMOJTHOW BEPOSITHOCTH, (opMymy
baifeca mpu permiennu 3agad, ONMpenesiTh HE3aBUCUMOCTH COOBITHI MO ¢dopMysie W MO OpraHu3aluu
CIIy4aifHOTO AKCIEPUMEHTA;

MPUMEHSITh W3Y4YEeHHbIE KOMOWHATOpHBIE (OPMYINBI ISl TEPEUYUCICHHS] SJIEMEHTOB MHOXECTB,
AIIEMEHTAPHBIX COOBITUH CITy4ailHOTO OMBITA, PEIICHUS 33/1a4 TI0 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO ONIEPUPOBATHh MOHATUSAMU: OWHAPHBIN CITY4allHBIN OTBIT (MCIBITAHKE), YCIIEX U HEyJaya,
HE3aBHCHMBIE UCIIBITAHUS, CEPUS UCTILITAHUN, HAXOIUTh BEPOSITHOCTH COOBITHIA: B CEpUU UCIBITAHUHN 10
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NIEPBOTO yCIleXa, B CEPUM WCIBITAaHWKH BepHyniu, B OMbITE, CBSI3aHHOM CO CIIy4alHBIM BBIOOpOM M3
KOHEYHOM COBOKYITHOCTH;
cBOOOJTHO ONEepUpoBaTh TMOHATHAMM: CIy4dailHAs BeJIMYMHA, PpACIpEACICHUE BEPOSTHOCTEH,
aMarpaMma pacrpeseieHus, OWHapHas CcioydaiiHas BeNMYMHA, T€OMETPHUYECKOoe, OWHOMHAIbHOE
pacIpeielieHue.
11 KJIACC
K koniy o0yuenns B 11 kjiacce o0yqaromuiicst moyquT ClIeayONIie MPeIMETHBIE PE3yIbTaThI:

KYPC «AJITEBPA H HAYAJIA MATEMATHYECKOI'O AHAJIH3A»

Yuciia 1 BbIYUCICHUSA

CB000OHO OmepupoBaTh MOHATHSMHU: HATYpAIbHOE M IEJI0€ YHMCIO, MHOXKECTBA HATypaJIbHBIX H
LIETIBIX YMCE, UCTIONIB30BaTh NMpu3Haku AenuMocTH nenbix uncen, HOJl u HOK nHatypanbHbIX uncen amis
peuienus 3a1a4, IPUMEHATh arOpuT™ EBKIMa;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTka MO MOJMYJIO, 3alMChIBaTh HATypajbHbIE YHUCIA B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHUCIO M MHOXKECTBO KOMILIEKCHBIX YHCED,
MIPEJICTaBIATh KOMIUIEKCHBIE 4YKCla B airedpandeckodl M TPUTOHOMETPUYECKON (opme, BBINOIHSTH
apudmeTryecKue onepani ¢ HUMHU 1 U300pa)kaTh Ha KOOPJIMHATHON MJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA

CB0oOOJIHO oOmepupoBaTh MNOHSTHUAMU: HppAlMOHAIBHBIE, TOKa3aTelbHble M JIOTapupMUYECcKHe
HEPABEHCTBA, HAXOJAUTh X PEIICHUS C IOMOIIbIO PABHOCHIIBHBIX ITEPEXOOB;

OCYILIECTBIISAITH OTOOp KOPHEH MpU PElIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS,

CBOOOJHO ONEPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIUMBbIE
(bopMyIIbI 17151 peLIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OMNEpUpPOBaTh MOHATHSIMH: CHUCTEMAa U COBOKYIIHOCTh YPaBHEHHH UM HEPaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI WU CHCTEMBI-CIEACTBUS, HAXOJWTHh PELICHHS CUCTEMbl W COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHAIIBHBIX, IOKA3aTEIbHBIX U JOTapU(PMHUUECKUX YpaBHEHUI U HEPABEHCTB;

pemiate  palnMOHaJbHBIE, UPpALMOHAJIBHBIE, MIOKa3aTeNbHbIE, ngorapudmMuyeckue U
TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, COAEPIKAINE MOAYIIM U IAPAMETPHI;

MPUMEHATh Tpaduyeckrue METOIbl JUIsl pelIeHHs] YpaBHEHHIl M HEpaBeHCTB, a TaKkKe 3a/1ad C
rapameTpamus;

MOJENUPOBATh peajbHbIe CHUTYyallUM Ha S3bIKE aireOpbl, COCTABISATH BBIPAXEHHS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4d, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM
anmnapara ajiredpbl, HHTEPIPETUPOBATH MMOTYUYEHHBIN Pe3yibTar.

DyHKUUM U TPaUuKU

OnepupoBarb  HNOHATHSMHU: NEPUOIUYECKAs byHKIHS, MIPOMEXKYTKHU MOHOTOHHOCTHU
GyHKIMHM, TOYKH OJKCTpeMyma (GYHKIMH, HAuOOJbIlee M HauMEHbllee 3HAa4eHHs GQYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIs HCCleA0BaHUS (DYHKIUU, 3aJaHHOHN TpaduKOM.

OnepupoBaTh MOHATHAMH: TPaQUKU MOKA3aTENbHOM, JTOrapuGMUYECKO U TPUTOHOMETPUUECKUX
GbyHKIMI; 1300pakaTh WX Ha KOOPIAMHATHOM MIIOCKOCTH W MCHOJB30BaTh JIs PEIICHUs YpaBHEHU U
HEPaBEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IMIOCKOCTH TpadUKH JIMHEWHBIX YpaBHEHHI M UCHOJIB30BaTh MX
JUISl pELLIEHUS CUCTEMBbI JIMHEHHBIX YPAaBHEHUI.

Hcnonb3oBate rpaduku (QyHKUMH U MCCIIEAOBAaHMS IPOLIECCOB U 3aBUCUMOCTEN M3 APYrHX
y4EOHBIX TUCIIMIIINH.

HayvaJjia MaTeMaTH4eCKOr0 aHAJIM3a

Hcnonp30BaTh TPOU3BOHYIO ISl UCCIIEOBAHUS (PYHKIIUM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXO0JIUTh HanOOJIbIlIee U HaUMEHbIlIee 3HaUeHUs (DYHKIUU HENPEPhIBHON HA OTPE3KE;

HCIIO0JIb30BATh IPOU3BOJIHYIO ISl HAXO0KACHUS HAWITYUIIErO PEIIEHUS B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAIbHO-DKOHOMUYECKUX, 3a7a4ax, s OIPEIEICHUs CKOPOCTH U YCKOPEHMs IpoLEecca, 3aJaHHOIO
bopmynoit mim rpaguKoM;
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cBOOOJTHO OIEpUpOBaTH MOHATUSAMHU: MEPBOOOpa3HAsA, OMpPENCNEHHBI HMHTErpai, HaXOIUTh
nepBooOpa3HbIe AeMEHTAPHBIX (YHKLIUI U BBIYUCIIATH HHTErpan o ¢popmyne HeroTrona-Jleiibnuna;

HAXOJUTh IUIOUIA/IU MJIOCKUX (PUTYP U 0OBEMBI TEJI C TOMOIIBIO HHTETPaIa;

UMETh TIPEACTaBICHHE O MATEeMaTHYeCKOM MOJICIMPOBAaHUM Ha MpPHUMEpPE COCTABICHHS
g depeHInaTbHbIX ypaBHEHUH;

pemaTh TNPUKIATHBIE 3a7ayd, B TOM YHCIE COIHUAIBHO-?PKOHOMHYECKOTO M (PU3NYECKOTO
XapakTepa, CpeJICTBAMH MaTeMAaTHIECKOTO aHAIIN3A.

KYPC «I'EOMETPUA)»
CB0oOOHO omepupoBaTh TOHSATHSAMH, CBS3aHHBIMH C I[MJIMHAPHUYECKOW, KOHHYECKOH U

cepruIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TIOTYUSHHS,;

ONEpUPOBATh MOHATUSAMH, CBS3aHHBIMU C TEJAMH BpAIICHUS: LIUJIUHIPOM, KOHYCOM, Cepoil u
1apom;

pacrno3HaBaTh Teja BpallleHus (LIWIUHAP, KOHYC, cdepa U 1map) U OObICHITH CIIOCOOB! MOTYYEHHUS
TeJ BpALCHHUS;

KJIacCU(PHUITMPOBATh B3aMMHOE PACTIOJIOKEHHE CPEPhI U TNIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUMKOB M TeJ BpalleHus, OOBEMBI W IUIOIIAIU
MMOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJI BPAIllEHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHUuEM GopMyIT;

CBOOOJHO ONEpUPOBATh TIOHATUSMH, CBS3aHHBIMH C KOMOMHAIMSIMM TeJl BpalleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cepy U ONMHCaHHBINA OKOJIO cephl, cepa, BNUCAHHAS B
MHOTOTPaHHUK WJIH TEJIO BPAILLEHUS;

BBIYMCIIATh COOTHOLIEHUS MEXAy IUIOIIAJIMU MOBEpXHOCTEH U 00bEMaMU MOJOOHBIX TeI;

n300paxaTh U3ydaeMmble (UIypbl, BHIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB
IPOCTBIX O0BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTDH CEUSHMSI TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CcBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPallu HaJl BEKTOPaMU;

3aJaBaTh INIOCKOCTh YPaBHEHUEM B JEKAPTOBOM cCUCTEME KOOPIUHAT;

pemaTb IeOMETPUYECKUE 3aJaud Ha BBIYMCICHHE YIJIOB MEXIY MNPSAMBIMU M IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSIHMM OT TOYKHU A0 IUIOCKOCTH, B I€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/ia IIPU PELICHUN;

CcBOOOJIHO ONEpPHPOBATH MOHATUSMM, CBSA3aHHBIMU C IBUKEHHUEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
JIBIDKCHU;

BBITMOJIHATh M300paK€HUS MHOIOIPAaHHMKOB M TeJ BpallleHWs I[pU MNapayieIbHOM IIepeHoce,
LEHTPAJIbHOM CHUMMETpPUH, 3€pPKaJIbHOW CHUMMETPHHM, NPH HOBOPOTE BOKPYr HpPSIMOH, MpeoOpa3oBaHUs
o00us;

CTPOMUTh CEUEHHs] MHOTOTPAHHUKOB M TeJ BpallCHHs: CEUYEHUs IIMHApa (HapaielibHO HU
NEPIEHINKYIISIPHO OCH), CEYEHUs1 KOHYca (IapajjielibHble OCHOBAHHUIO M MPOXOAAIINE Yepe3 BEPILUHY),
CeyeHMs 11apa;

HCII0JIb30BATh METO/IbI IOCTPOEHUS CEUEHUI: METOJI CIIEI0B, METOJ BHYTPEHHETO POEKTUPOBAHUS,
METOJ1 IEPEHOCA CEKYIIEH IIIOCKOCTH;

JOKa3bIBaTh FT€OMETPUYECKNE YTBEPIKICHUS;

MPUMEHATh TeOMeTpHUecKre (aKThl JUIsl PELICHUS CTEPEOMETPUUYECKHX 3a/ad, MPEAroJaratonmx
HECKOJIBKO LIIaroB pelleHHs, €CJIM YCIIOBUS PUMEHEHUS 3a/1aHbl B IBHOM U HEsIBHOU (opMme;

pelmarh 3aJa4n Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN M HaX0)KJIEHUE F€OMETPUYECKHUX
BEJIMYUH;

IIPUMEHATH IPOIPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUU
CTEpPEOMETPUYECKUX 3a]1a4;
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[IPUMEHSATH I0Jy4YCHHBIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC
CUTyalluM, I[PHUMEHATb W3YyYCHHbIC IIOHATUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA pELICHUS
MaTeMaTU4eCKu C(HOpPMYTUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CHUTYyallud Ha S3bIKE
TEOMETPHUH, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOIb30BAHUEM I'€OMETPUYECKUX ITOHATUI U TEOPEM,
amnmapara anreOpbl, pemaTh NPaKTHYECKHE 3a/aud, CBS3aHHBIE C HAXOXKJICHHEM TI'€OMETPHUYECKHX
BEJINYUH;

UMETh TMpeJCTaBleHHss 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

KYPC «BEPOATHOCTDh H CTATHCTHKA»
OnepupoBaTh MOHATUSAMU: COBMECTHOE paclpeiie/ieHUe JIBYX CIy4alHbIX BEJIUYMH, UCIOJIb30BAThH

Ta0JIMIly COBMECTHOTO PACIPEICICHHUS ABYX CIy4alHBIX BEIMYMH JJIs1 BBIJCICHHUS paclpeiesICHUs
Ka)KIIOI\/II BCJIMYWHBI, OIIPCACIICHHUA HE3aBUCUMOCTH CHy‘I&fIHI:IX BCJINYHH,

CBO6OZIHO OIICpUpPOBATH IIOHATHEM  MATEMATUYCCKOI'O OXHUJIaHUA cnyqaﬁﬂoﬁ BEJINYHHBI
(pacnpez{eneHHsI), MNPUMCHATH CBOMCTBA MaTEeMaTUYECKOTO OXHWJaHUA MPpU PCIICHUMN 3a1a4, BbIYUCIIATH
MaTeMaTH4eCKOe 0KUJaHNEe OMHOMUAIILHOTO ¥ T€OMETPHUYECKOTO PACTIPEICIICHHI;

CBO6OZIHO ONCpUPOBATh NOHATUAMMA: JUCHCPCUA, CTAHIAPTHOC OTKIIOHCHUC cnyqaﬁﬂoﬁ BCJINYHNHEI,
MPUMEHATh CBOMCTBA JHUCIIEPCUM CIy4alHOW BETWYWHBI (pacmpeneiieHus) TpH pelieHud 3ajad,
BBIYUCIIITH JAUCTICPCHUIO n CTaHAapTHOC OTKJIOHEHHUEC TCOMETPUUCCKOTO n OMHOMMAIILHOTO
pacrpeeneHuit;

BBIYHCIIATh BBIOOPOYHBIE XapaKTEPUCTHUKU IO JAHHOM BBIOOPKE M OLIEHMBATH XapaKTEPUCTHKHU
FCHGpaJ'IBHOI\/'I COBOKYITHOCTH JAaHHBIX II0 BBI60pO‘{HBIM XapaKTCpUCTUKaM. OIICHI/IBaTB BEPOATHOCTHU
CcOOBITHI u IIPOBEPATH po cTeHmme CTaTUCTHYCCKUEC THUITIOTE3bI, MOJIB3YsICh HN3YUCHHBIMUA
pacrpeneneHusMu.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne OnexrpoHHbie (TU(PPOBHIE)
i HanmeHoBaHue pa3ienoB v TeM IPOTPaMMBbI Beero KoHTponbHbIE [TpakTuyeckue 06PA30BATEIBHBIE PECYCHI
paboThl paboThl
MHOXeCTBO JIE€UCTBUTEILHBIX YHCE]I. MHOTOYIEHEL. 24 1
1 | PauvonanbHble ypaBHEHMS M HepaBeHCTBa. CHCTEMBbI
JTUHEHHBIX YPaBHCHHIMA
2 Oynkuuu u rpapuku. CreneHHast GyHKINS C LEJTbIM 12 1
MoKa3aTesieM
3 Apudmernueckuit KOpEHb n-ou CTEIEHU. 15 1
HppaumonanbHble ypaBHEHHS
4 | IlokazarensHas ¢pyakius. [TokazaTenpHbIe ypaBHEHUS 10
Jlorapudmuueckas GbyHKIMS. Jlorapudmuyeckue 18 1
5 ypaBHEHUS
6 | TpuroHomeTpuvecKue BHIPAKCHUS U YPAaBHCHHS 22 1
7 | [TocnemoBaTenbHOCTH M MPOTPECCUU 10 1
8 | HempepsiBabIe dhyHKIMN. [Ipon3BogHAs 20 1
9 | [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3alIUs 3HAHUI 5 2
10 | BBenenue B cTepeoOMETPUIO 23 1
11 | B3anmHOE pacroioKeHrue IPSIMBIX B IPOCTPAHCTBE 6 1
[lapannenbHOCTh  HPSAMBIX M IJIOCKOCTEH B 8
12 MIPOCTPAHCTBE
13 [lepneHIUKYIAPHOCTh TPSAMBIX ¥  IUIOCKOCTEH B 25
MIPOCTPAHCTBE
14 | Yruel u paccTosHUS 16 1
15 | MHorOrpaHHuKH 7 1
16 | BekTopsl B IpocTpaHCTBE 12
17 | [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIHS 3HAHUMA 5 2
18 | DnemenTsl Teopuu rpadon 3
19 CnygaiiHple  OMBITBI,  CIydyailHble  COOBITHS | 3
BEPOATHOCTH COOBITUI
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Onepanuu Hax MHOXECTBAMU U cOObITUSIMU. ClIOKEeHUE 5
20 | ¥ YyMHO>XEHHE BEpPOSATHOCTEH. YCIIOBHAsI BEPOSTHOCTb.
HezaBucumbie cOOBITHS
21 | DneMeHTH KOMOMHATOPUKHU 4 1
Cepun mocienoBaTelbHbIX HCHbITaHUNA. VcnbITanus 5
22 | bepuymm.  CiydaiiHblii  BeIOOp W3 KOHEYHOU
COBOKYITHOCTH
23 | CnydaiiHble BeIMYMHBI U PACTIPEICTICHHS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 272 18
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11 KJIACC

KomnnuecTBo yacos

Ne OnexTpoHHbie (U(PPOBHIE)
i HanmenoBaHue pa3esioB ¥ TEM MPOTPAMMBI Beero KonTposbHbie [TpakTuyeckue 06PA30BATEIBHBIE PECYCH
paboThl paboThl
1 | UccnenoBanue GyHKIHA ¢ TIOMOIIBIO TIPOW3BOHOM 22 1
2 | IlepBooOpa3Has u HHTETpaj 12 1
3 I'padukn TPUTOHOMETPUYECKUX (GyHKIMHA. 14 1
TpuronomeTpruyeckrue HEpPaBEHCTBA
4 WppatmonanpHele, oka3aTeabHble U JIOTapHU(PMUUECKHE 24 1
HEPaBCHCTBA
5 | KommuiekcHble yncna 10 1
6 | HarypanbHbIe U 1IeITbIC YUCITa 10 1
7 Cucremsl palOHAIbHBIX, HAppALMOHATBHBIX 12 1
MOKa3aTeIbHBIX U JOTapU(PMUUSCKUX YPABHCHHIMA
8 | 3amaum c mapamerpamu 16 1
9 | [ToBTOpEHME, 000OIIEHNE, CHCTEMAaTH3aIIAs 3HAHUI 16 2
10 | AHanmuTHueckasi TeoMeTpHs 15 1
11 | IloBTOpeHue, 00600IIEHNE U CHCTEMAaTH3aIus 3HAHUI 15 1
12 | O6béM MHOTOTpaHHUKA 17 1
13 | Tena BpameHus 24 1
14 | TInomaay MOBEpXHOCTH U OOBEMBI KPYIJIBIX TEIl 9 1
15 | JIBmxkeHus 5 1
16 | IloBTOpeHue, 0000IIECHHE U CUCTEMATH3AIMS 3HAHUH 17 2
17 | 3axoH GOJBIINX YHCET 5
18 | DnemeHTHI MaTEMATUYECKOM CTaTUCTUKU 6
19 HenpepriBHbIE cllydyaiiHble BEIUYUHBI (pacipeesieHus), 4
MoKa3zaTeIbHOE U HOPMAaJIbHOE pacrpeeieHus
20 | Pacnpenenenue Ilyaccona 2
21 | CBs3b Mex/1y Cly4ailHBIMHU BeTHUMHAMHU 6
22 | O0oOmIeHNe U CUCTeMAaTHU3alusI 3SHAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 272 19 0
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