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@OenepanbHas pabodas mporpamMma Mo ydeOHoMmy mpeamery «Marematuka (yriyOJeHHBIN
ypoBeHB)» (TpenMeTHas oOmacth «Martematnka u uH(pOpMaTHka») (mansee COOTBETCTBEHHO —
nporpaMma IO MaTeMaTHKe, MAaTeMaTHKa) BKIIIOYACT IOSCHUTEIbHYIO 3aIMCKy, COJCpKaHUEC
oO0y4YeHHs, IIAHUPYEMbIE pPE3yJlbTaThl OCBOCHHUS IPOrpaMMBI IO MAaTEMaTHKE, TEMaTHYECKOe
TUIaHUPOBAHHUE.

[MosicHuTenpHasl 3amucKa OTpakaeT oOOIIMEe M[eNd W 3aJa4d  M3YYCHHUsS MaTeMaTHKH,
XapaKTEPUCTHKY ICHXOJOIMYECKUX MPEANOChUIOK K €€ HU3Yy4YCHUIO OOy4YaroIUMHCS, MECTO B
CTPYKTYype y4eOHOTO IUIaHa, a TAKXKE OAXO/Ibl K 0TOOPY COACPIKAHHUs, K ONPEACICHUIO IUTAHUPYEMbIX
PE3YJIBTATOB U K CTPYKTYPE TEMAaTHYECKOTO IIAHUPOBAHMUSL.

Conepikanre OOyueHHs PACKpbIBaCT COJACPIKATEIbHbIC JHMHUU, KOTOPBIC NPEAIaratoTcs s
00s13aTeTLHOTO U3YYCHHS B KQXKJIOM KJIacce Ha YPOBHE CpPeJIHEro o0Iiero o0pa3oBaHus.

[Tnanupyembie pe3yiabTaThl OCBOCHHS MPOrPaMMBbI [0 MaTEMAaTHKE BKIIOYAIOT JIMYHOCTHBIC,
MeTanpeIMETHBIC PE3YJIbTAThI 32 BECh MIEPHO ] O0yUEHUSI HA YPOBHE CpEIHEro 001ero oopa3oBaHus,
a TaKKe MPEIMETHBIC TIOCTIKEHHS 00YYaIOIIEerocst 3a KX bl roj 00y4eHusl.

INOACHUTEJIbBHASA 3AIINCKA

[IporpamMma mo maTemaTtuke yriayOiaE€HHOTO YpOBHS sl OOYyYarOIIMXCS Ha YPOBHE CPEIHETO
obmiero oOpaszoBanusi pazpadboraHa Ha ocHoBe PI'OC COO c¢ y4éroM COBpEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIbABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPATUIUH POCCUHCKOTO
oOpazoBanus. Peanusanus mnporpamMmbl [0 MaTeMaTHKe OOECIEUMBAET OBJIAJIEHUE KIIOYEBHIMU
KOMITETEHIIMSIMHU, COCTAaBJISIONIMMH OCHOBY JJIsi CaMOPAa3BUTHUSI M HEMPEPBHIBHOTO 00pa3oBaHUS,
LETOCTHOCTh  OOLIEKYIbTYpPHOTO, JMYHOCTHOIO U  TIO3HABaTENbHOTO PAa3BUTHUS  JTUYHOCTH
00y4aroluxcs.

B mporpamme mo marematuke (YriyOn€HHBIM YypOBEHb) YYTE€HBI HJEH U TOJOKCHHS
«Konneniuu pa3Butus MaTeMaTudeckoro oopazoBanus B Poccuiickoit denepamnumn». B cooTBeTcTBIN
C Ha3BaHWEM KOHIICTIIIMM MaTeMaTH4YecKoe oOpa3oBaHHE JODKHO, B YAaCTHOCTH, pPEIIaTh 3aaady
obecrieueHrss HEOOXOAMMOTO CTpaHe YuciIa 00yJarolmuXcsi, MaTeMaTuuecKasi MOJrOTOBKa KOTOPBIX
JIOCTaTOYHA JIJIS MPOIOKEHHS] 00pa30BaHUsI 110 PA3TMYHBIM HAIMIPABICHUSM, BKIIFOYAs MPETIOJaBaHNE
MaTeMaTUKH, MaTeMaTUYeCKHe HCCIEeIOBaHUs, padoTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTHH U
IpYTUX, a Takke oOecrnmedeHus Uil KaKJI0oro OoOydYaromierocs BO3MOXKHOCTH JIOCTHUKEHUS
MaTeMaTUYeCKOM TOATOTOBKH B COOTBETCTBUU C HEOOXOIMMBIM €My ypoBHEeM. IMEHHO Ha pelieHue
ATHUX 3aJ]a4 HalleJIeHa ITporpaMma Mo MaTeMaThKe yriayoJa€HHOTO YPOBHS.

B snoxy uudposoii Tpanchopmanuu Bcex cep 4eIOoBEUECKOH JEesTEbHOCTH HEBO3MOKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOIIeH MaTeMaTHueCKOW MOATOTOBKHU. DTO
00yCIIOBJICHO TE€M, YTO B HAIIIM THU PACTET YUCIIO CIICIUATBHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHUEM MAaTeMaTUKU: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHYECKHUX OONACTIX, U
Jake B TyMaHUTapHbIX chepax. Takum oOpa3om, Kpyr oOydaromuxcs, JUisi KOTOPhIX MaTeMaTHKa
CTaHOBUTCSI 3HAYMMBIM MTpeIMeToM, GyHIaMEHTOM 00pa30BaHMUs, CYIIIECTBEHHO paciiupsieTcs. B Hero
BXOJIAT HE TOJBKO OOydaromiuecs, MIaHUPYIOIIUE 3aHUMAThCS TBOPYECKOW M HCCIEI0BATEIbCKOM
paboToii B 0051aCTH MaTeMaTUKH, UHPOPMATHKH, PU3UKU, SKOHOMUKH U B IPYTHX 0OJACTSIX, HO H Te,
KOMY MaTeMaTHKa Hy»Ha JUIsl UCIIOJIb30BaHUs B MPOQEeCcCHsiX, He CBI3aHHBIX HEMTOCPEACTBEHHO C HEH.
[lpuknanHas 3HAYUMOCTh MaTeMaTUKH OOYCIIOBIEHA TeM, 4YTO €€ TMPEAMETOM SBIISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYphl HAIIEr0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIUYECTBEHHBIC
OTHOIICHUS, (DYHKIMOHAIBHBIE 3aBUCUMOCTH W KaTETOPHUH HEOIPENeIEHHOCTH, OT MPOCTEHINNX,
yCBaMBAEMbIX B HETIOCPEJICTBEHHOM OIIBITE, IO JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJISl Pa3BUTHS
Hay4YHbIX M TEXHOJIOTMYECKUX HACH. be3 KOHKpETHBIX MaTEeMaTHYECKHX 3HAHUN 3aTpyAHEHO
[MIOHMMAaHWE MPHUHIMIIOB YCTPOMCTBA M MCHOJb30BAaHUS COBPEMEHHOM TEXHUKH, BOCHPHUITHE U
HWHTEpIpeTaIs pa3HOOOpa3HOW COLMATBHON, JKOHOMHYECKOW, TOJUTHYECKON HWH(opMaiuu,
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ManodpdeKTuBHA ~ TOBCEAHEBHAs  MpaKTHYecKas  JeATeNbHOCTh. Bo  MHormx  cdepax
poeCCHOHATILHOM 1eATENbHOCTH TPEOYIOTCS YMEHHUSI BBINOIHATh PAacU€Thl, COCTABIIATH AITOPUTMBI,
IIPUMEHATH (OPMYJIbL, IPOBOAUTE FEOMETPUUECKUE U3MEPEHHS M IIOCTPOEHUS, YNTaTh, 00padaThIBaTh,
MHTEPIPETHUPOBATh U MPEACTaBIATh HH(GOPMALIMIO B BUJIE Ta0JIUL, AUarpamMM U rpaduKoB, TOHUMATh
BEPOSITHOCTHBIA XapaKTep CIyIalHBIX COOBITHIA.

OHOBPEMEHHO € paclIMpeHHeM cep NPUMEHEHHS] MaTEMAaTUKU B COBPEMEHHOM OOIIECTBE BCE
OoJiee BaKHBIM CTAHOBUTCS MAaTEMAaTUYECKUH CTUJIb MBILUICHUS, IPOSBIIAIONIUIICS B ONpeaeNEHHbIX
YMCTBEHHBIX HaBbIKax. B npouecce u3yyeHus MmareMaTHKH B apceHasl NPUEMOB U METOJIOB MBILIUICHUS
YeJIOBeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIHMS ©  JEAYKIUs, 0000meHne wu
KOHKpETH3aIlHsl, aHaJIN3 U CUHTE3, KJIacCU(DUKALMS U cCUCTEMaTH3alusl, abCTparupoOBaHUe M aHAJIOTHSL.
OOBEKTHI MATEMATHYECKUX YMO3AKIIOUEHHH, MTPaBUiIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOCHHH, CIOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpMyIupoBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXJIEHUS, TeM CaMbIM (OPMHUPYIOT JIOTUYECKHH CTWJIb MBIIUICHUS. Bemymas poib
NPUHAIISKAT MaTeMaTuke B (OPMUPOBAHUU AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS H
BOCHUTAHUM YMEHMM JI€HCTBOBAaTh MO 3aJaHHBIM aJIrOPUTMaM, COBEPIIEHCTBOBATh H3BECTHHIE U
KOHCTPYHpOBaTh HOBble. B mpoiecce perieHust 3agad — OCHOBBI Ul OpraHHU3allMd y4eOHOU
NESITEIbBHOCT HAa YpOKax MaTeMaTWKUM — pa3BUBAIOTCS TBOpYECKAass W IPHUKIAJHAs CTOPOHBI
MBIILIIEHHUSL.

OOyuenne mareMatuke (yriayOaEHHBINH YpOBEHB) JaéT BO3SMOKHOCTD Pa3BUBATh y 00yUAIONTHXCS
TOYHYIO, PAllMOHATIBHYI0 WU HH(OPMATUBHYIO pEyb, YMEHHME OTOMpaTh Haubosiee MOIXOASIINE
S3BIKOBBIE, CUMBOJIMYECKHE, IpauuyecKue CPeiCTBa JUUIsl BBIPAXKEHUS CYXKIEHUH W HArJIAJHOIO MX
IIPEJCTaBICHHUS.

Heo06XxoauMbpIM KOMITOHEHTOM OOIIEHl KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBISIETCA oOlee
3HaKOMCTBO C METOJaMH IO3HAHUS JE€HCTBUTENBHOCTH, IPEJICTABICHHE O MpeIMeTe U MeToe
MaTeMaTHKH, €ro OTJIMYMAX OT METOJIOB €CTECTBEHHBIX M T'yMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHHUsT MaTeMaTHKH Ul pelIeHUs HayyHbIX M MPUKIAAHBIX 3a7ad. TakuMm oOpazom,
MaTeMaTHueckoe o0pa3oBaHHEe BHOCUT CBOM BKJIaJ B (hopMupoBaHHe OOIIeH KyIbTYphl UeIOBEKa.
M3yueHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHIO YEIOBEKa, TOHUMAHHIO KPACOTHI
U U3SIIECTBa MAaTEMATUUYECKUX PACCYXIEHUH, BOCIPUATUIO F€OMETPUUECKUX (HOPM, YCBOCHHUIO UIIEH
CUMMETPUH.

ean usyyenus

[IpuopurernsiMu 1iensiMu oOyueHust marematuke B 10—11 kmaccax Ha yriayOn€HHOM ypoOBHE
MPOJOJIKAIOT OCTaBaThCSI:

(hopMHpOBaHNE LIEHTPAIBHBIX MAaTEMaTUYECKUX MOHATUN (YMCIIO0, BETMYMHA, T€OMETpUYECKas
¢burypa, mnepemMeHHasl, BEpPOSTHOCTb, (YHKUHUSA, IPOU3BOJAHAS, HMHTErpaj), OOECIeUynBaOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHUs 00YUarOMINXCS;

nojiBe/ieHue O0y4arouIuXxcsi Ha JOCTYIIHOM J/JIi HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTeMaTHUKd M OKPYXAIOUIero MHpa, MOHMMAHUI0 MaTeMaTUKM KaK YacTH OOILIed KyJIbTyphl
YeJlOBEYECTBA; pa3BUTHE UHTEIUIEKTYyaJbHBIX M TBOPUYECKHX CIHOCOOHOCTEH oOydarommxcs,
MM03HABATEIbHON AKTUBHOCTHU, MCCIEI0BATENbCKUX YMEHMM, KPUTHUHOCTH MBILIUICHUS, UHTEpeca K
U3Y4YEHHUIO MATEMaTHKU;

¢dopmupoBaHre (YHKIMOHATBLHOM MaTeMaTHMYeCKOW TI'paMOTHOCTH: YMEHHs paclo3HaBaTh
MaTeMaTHYeCKUEe aCHeKThl B PEANbHbIX KU3HEHHBIX CUTYallUSX M MPU U3YUYEHUH APYTUX Y4eOHBIX
NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyJIHpOBaTh UX Ha S3bIKE
MaTeMaTUKM M CO3/aBaTb MAaTEMAaTUYECKUE MOJENH, NPUMEHATh OCBOCHHBI MaTeMaTHYECKH
anmapar Juisl pelIeHMs IPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ad, WHTEPIPETHPOBaTb U OLICHUBAThH
IIOJIyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cofep:kaHusi mMatematuku B 10—11 kmaccax yriayOn€HHOTO ypOBHSA
ABISAIOTCS: «Yucna U BBIYMCICHUA», «Anredpa» («Anredpandeckue BBIPAKEHUsS», «YpaBHEHUS H
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HepaBeHCTBa»), «Hauana maTtemaruueckoro ananuza», «I'eomerpus» («I'eomerpuueckue Gpurypsl u
X CBOHCTBa», «/3MepeHne reoMeTpuyYecKuX BEIUYUHY»), «BeposTHOCTH M cTaTUCTHKa». J[aHHBIC
JUHUHM Pa3BUBAIOTCS MapauIeNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOHM, OJHAKO HE
HE3aBHCHUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKTe U B3aumojieiicTBuu. Kpome sToro, ux o0bequHseT
JIOTUYECKasi COCTABIIAIOIIAs, TPAJUIMOHHO TPHUCYIIash MaTeMaTUKe U MPOHM3BIBAIOIIAs BCE
MaTeMaTHYeCKHe Kypchl U cojepxkarenbHbie iuaun. ChopmynupoBannoe Bo PI'OC COO tpeboBanue
«yMEHHE OTIepUPOBATH MOHATUSMU: OIMIPEIEIICHHE, aKCHOMA, TEOpEMa, CIIe/ICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO, PaBHOCUIIbHBIE  (OPMYJIHUPOBKH, YyMeHHE (OpMyIHpoBaTh oOOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KICHHUE, NMPUBOAUTH INPUMEPBl U KOHTPIPUMEPHI, HCIIONb30BaTh METOJ]
MaTEeMaTUYeCKOM MHIYKIUH, HPOBOAMUTH JOKa3aTEIbHBbIE PpACCYKICHUS IpU pPEIICHUU 3ajad,
OLIEHUBATh JIOTMYECKYIO MPAaBUIBHOCTh PACCYXACHUN» OTHOCHTCS KO BCEM YUEOHBIM Kypcam, a
(dbopMHUpOBaHKE JTOTUYECKUX YMEHHH pacrpeensieTcsi 0 BCeM rojiaM o0y4eHHs Ha yPOBHE CPEAHETO
o01m1ero oOpa3oBaHusl.

B cootBercTtBun ¢ ®I'OC COO Maremaruka sBIsIETCs 00s13aTE€IbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBanus. Hactosiieli mporpammoil 1o mareMaTuKe IpelycMaTpUBAETCSl H3yYeHUE
yuyeObHOro mpenMera «MaremaTthka» B paMkKax TpEX YydeOHBIX KypcoB: «AnreOpa M Hadvaia
MaTeMaTHYecKkoro axanmusza», «l'eomerpusi», «BepodrHoctb u craructuka». ®dopmupoBaHue
JIOTUYECKUX YMEHUH OCYLIECTBIISIETCS Ha MPOTSIKEHUU BCEX JIET OOY4YEHHs Ha YpOBHE CPEIHEro
o0miero oOpa3oBaHMA, a DJIEMEHTHI JIOTMKH BKIIOYAIOTCS B COJIEPYKAHHME BCEX HA3BAHHBIX BBIIIC
y4eOHBIX KypPCOB.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

O6ee KOJIMYECTBO  YacoOB, HAMPABJICHHBIX Ha U3y4eHUe MaTeMaTHKU
Ha yriyoneHHoM ypoBHe — 442: B 10 kiacce — 238 yacoB (7 yacoB B Hezeno), B 11 kinacce — 204 yaca
(6 yacoB B HEZCIIO).



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 10 MATEMATHUKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
N3ydyeHne MaTeMaTHKH HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAIpPABIEHO Ha
JOCTH)KEHHE OOYJaroIMMHKCS JINYHOCTHBIX, METANPEeIMETHbIX M NPEAMETHBIX 00pa30BaTeNbHBIX
PE3YJIBTAaTOB OCBOCHUS Y4EOHOT0 IIPEAMETa.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe wu3ydeHHs] MaTeMaTHKU Ha YPOBHE CpeaHero obmiero oOpa3oBaHUS Y
oOyuatomerocsi 0yayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTD TPAXKAAHCKOM MO3UIINK 00YYaIOLIET0Cs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUIMCKOro OOIIeCTBa, MPEACTABICHUE O MATEeMATUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP T'PaXKJAHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI U JIPYToe),
YMEHHE B3aWMOJICWCTBOBATh C COIMAIbHBIMU HHCTUTYTAMU B COOTBETCTBUHU C MX (DYHKUIHUAMU H
Ha3HAYCHUEM,;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKOW T'PaKIaHCKOM MJIEHTUYHOCTH, YBAKEHUS K IPOLUIOMY U
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCHUHCKHX
MAaTEMaTUKOB U POCCUHCKON MAaTEMATHYECKOW IIKOJIbI, HCIIOJIb30BAHUE ITUX JTOCTHKEHUN B JPYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHHE JTYXOBHBIX LIEHHOCTEW POCCHUHCKOTO Hapojaa, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOI0 IIOBE/ICHUS, CBI3aHHOTO C IIPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKu U
JEeSITeNIbHOCTBhIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy1yIIEero;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHUE K MUDY, BKIIIOYast ACTETUKY MaTEMaTHYECKHUX

3aKOHOMEpHOCTEH, OOBEKTOB, 3a/lay, pELIEHUN, pacCyX J€HUH, BOCIPUUMYHUBOCTh K
MaTEMaTHYECKUM acleKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OpPMHPOBAHHOCTb YMEHUS IPUMEHATh MaTeMaTUYECKHE 3HaHUS B UHTEpecax

3/10pOBOTO U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe mNuTaHMe, COATAHCUPOBAHHBIM PEXHUM 3aHATUN M OTAbIXA, peryispHas Qu3nueckas
aKTUBHOCTb), (U3UYECKOE COBEPILIEHCTBOBAHUE NIPU 3aHATUSAX CHOPTHUBHO-03/10POBUTEIILHOMN
JESTENBHOCTBIO,

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYJY, OCO3HAHUE LEHHOCTH TPYIOJIO0Ms, MHTEpPEC K pa3IMyHbIM chepam
npodeccnoHaNbHOM N1eATENbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MNPHIOKEHUSIMH, YMEHHE
COBepILIaTh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccuu M pealn30BbIBaTh COOCTBEHHBIEC KU3HEHHbIC
IJIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTH4ecKOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha
MIPOTSKEHUM BCEW >KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELIEHUU IMPAKTUYECKUX 3a]ad
MaTeMaTH4eCKON HalpaBJIeHHOCTH;

7) 3KOJI0OTrNYeCKOr0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, IOHUMAaHHUE BIUSHUS COLIMAIbHO-

SKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUE
rJ1I00aJTPHOTO XapakTepa SKOJOTMYECKHUX MpoOJieM, OpUEHTAIMsl Ha MpPUMEHEHHE MaTeMaTHYeCKUX
3HaHUH U1 peleHns 3aa4u B 00JIaCTH OKPYKAIOIEei cpelibl, INIAaHUPOBaHUE IOCTYIKOB M OILICHKH UX
BO3MOXKHBIX ITOCJIEICTBUH 711 OKPY’KaloIel Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHON MPAKTHUKH, TOHMMAHHE MAaTEeMaTUYeCKOH HAyKH Kak c(epbl UelOBEUECKOM
NEeSATEIbHOCTH, 3TANlOB €€ Pa3BUTUSA M 3HAYMMOCTH ISl Pa3BUTUS LMBWIN3AIUHU, OBJIAJCHUE SI3bIKOM
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MaTeMaTHUKd W MaTE€MaTUYeCKOW KyJIbTypOM Kak CpEACTBOM IIO3HAHUS MHpA, TOTOBHOCThb
OCYULIECTBIIATH MIPOEKTHYIO U UCCIIEN0BATEILCKYIO AEATEIBHOCTh HHAUBUAYAIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

B pesynpraTe H3yueHMs MaTeMaTUKM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHus Y
oOyuatorierocst OynyT chopMHpPOBaHBI IO3HABATEIbHBIE YHHMBEPCAIbHBIE YdeOHBIC IECHCTBHA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHBIC yueOHbIE NEHCTBHSA, PETYSTHBHBIC YHHBEpCAJIbHbIC yueOHBIC
JEUCTBHS, COBMECTHAS 1EATEIBHOCTb.

Ilo3HaBaTe/IbHbIE YHHBeEpPCAJbHbIE YYeOHble AeiicTBUs ba3oBble Jiornueckue AeicTBUA:

BBIABJIATH U XapaKTCPU30BaATh CYIIICCTBCHHBIC IIPU3HAKU MATECMATUYCCKUX OGBGKTOB, HOHHTHﬁ,
OTHOIICHUH MEXJy TMOHATUSAMHU, (OPMYIUPOBATH OINpEACNCHUs TOHATUH, YCTaHABJIMBATh
CYIIECTBEHHBIN NpPU3HAK KJACCH(UKAIMK, OCHOBAHUS Ui OOOOLICHHWS W CPAaBHEHUS, KPUTCPHH
MIPOBOJMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBHIBATH CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpUIaTeNIbHbIE, E€IUHUYHBIE, 4YacTHbIE M OOIIMe, YCIOBHBIC, BBIABIATH MaTEMaTHUECKHE
3aKOHOMEPHOCTH, B3aUMOCBSA3H U [IPOTUBOPEYUS B paKTax, JaHHBIX, HAOIIOJEHUAX U YTBEPKACHUSIX,
npeaaraTe KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIL;

ACJIaTh BBIBOABI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U HHAYKTUBHBIX

YMO3aKITIOUeHUN, YMO3aKIIOYSHHI 10 aHAJIOTUH; TPOBOAUTH CAMOCTOSITENTFHO JOKA3aTeNbCTBA
MaTEeMaTHUYECKUX YTBEP)KICHUH (IpsMble U OT MPOTUBHOIO), BBICTpPAUBaTh aApPryMEHTALMIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIbI; BEIOUPATH
croco0 pemeHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMpaTh HanboJee
MOAXOIALINI ¢ yUETOM CaMOCTOSATENHHO BBIICTICHHBIX KPUTEPHEB).

BazoBble ucciiegoBaTe/IbCKHeE JeHCTBHS .

UCIIONIb30BaTh BOMPOCHl KaK HCCIEIOBATENbCKUIT MHCTPYMEHT MO3HaHHS, (HOPMYIHPOBATH
BOIIPOCHI, (DUKCUPYIOIIUE TPOTHUBOpEUHEe, MpOoOJIeMy, YCTAaHABIMBATh KMCKOMOE | JIaHHOE,
(GbopMHUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOO MO3UIINIO, MHEHUE;

MPOBOJIUTh ~ CAMOCTOSATENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT,  HCCIEJOBaHUE  TIO0
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOoro OOBbeKTa, SBIEHHS, TMpoIecca, BBISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYIHUPOBaTh OOOOIIEHUS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOJICHUsI, MCCIICIOBAHUS, OLICHUBATh JTOCTOBEPHOCTH TMOJYUYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U
0000111eHII; TPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCa, a TAKKe BBIIBUTATh MPEANOI0KCHUS
0 €r0 Pa3BUTUHU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmanmueii:

BBIABIIATH J€(UIUTHI MH(OpMAINK, JaHHBIX, HEOOXOJUMBIX Ui OTBETa HAa BOMPOC U IS
pelieHrs 3ajqadd; BbIOMpaTh MHGOPMAILMI0O W3 HMCTOYHMKOB DPA3IMYHBIX THUIIOB, aHaJIU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO PA3IINYHBIX BUIOB U (POPM IpeCTaBICHHUS;

CTPYKTYpUpPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (HopMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLICHUBATh HAJEKHOCTh UHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM

KPUTEPHUSM.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ el CTBHUS:

BOCIIPUHUMATh U (I)OpMy.]'II/IpOBaTI) CYXKACHUA B COOTBECTCTBUU C YCIIOBHUAMU

U LesIMH OOIIeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 0 X0y PEUICHUS 3a/1a4d, KOMMEHTHPOBATH MOJTyYCHHBIH
pe3ynbrar,

B Xoze OOCYXIEHHs 3adaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMEI,

pemaeMoﬁ 3ala4yi, BBICKA3bIBaTb HACHU, HALCICHHBIC Ha IMOUCK PCUICHHA, COIOCTAaBJISAITb CBOU
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CYXIEHHUS C CYXICHHUSMHU JPYTMX Y4YacCTHUKOB Juajiora, OOHApyXHBaTh Pa3IU4ue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU hopMe (HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJNbTAaThl PELICHMs 3aJayd, SKCIEPUMEHTa, MCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hOopMaT BBICTYIUICHUS C YYETOM 3ajjad Mpe3eHTAllMH U 0COOCHHOCTEMH
ayIUTOPHH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe AeiicTBus CaMoopranusanusi:

COCTaBJIATh ILJIaH, AJNTOPUTM pELICHMs 3a7ayd, BbIOMpPaTh CHOCOO pemeHus ¢ y4€ToM
UMEIOIINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TTO3HABATEIHHOU PE(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH U
MBICIUTENBHBIX MPOIECCOB, X PE3YJIbTAaTOB, BIAJAETh CIHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolrecca U pe3yibTaTa peleHns MaTeMaTHIEeCKON 3a1a4u;

NpEeABUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IpU pPEHIEHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JESATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEJIM U YCIOBUSAM, OOBACHITH MPUUUHBI JOCTHKCHUS
WJIM HE TOCTHXKEHUS Pe3yNIbTaTOB A TeIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

CoBMecTHaA 1eATEJIbHOCTD:

MOHUMATh M HCIOJNb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYAIbHOW pabOThl MpHU
peleHny y4eOHBIX 3a/1a4, IPUHUMATH 11eJIb COBMECTHOU JICATEIHHOCTH, TUTAHUPOBATH OPTaHU3AIHIO
COBMECTHOI paboThl, pacpeAensiTh BUIbI padoT, TOroBapUBaThCs, 0OCYXKAATh MPOIECC U pe3yiabTar
paboThl, 00001IaTH MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TpYNINOBBIX (opmax paboTsl (0OCYXkaAeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» U UHBIE), BBIIIOJHATH CBOIO 4acTh PabOTHI M KOOPAWHUPOBATH CBOM JEUCTBUS C APYTUMHU
qJICHAaMHd KOMAaH/IbI, OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa B OONIMI MPOIYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IIpeaMeTHble pe3ybTaTbl OCBOEHUS (eaepanbHON paboyeil mporpamMmbl MO MaTeMaTUKE
MIpPe/ICTaBJIeHbl MO0 TOAaM OOY4YEHHS B paMKax OTIENbHBIX Y4EOHBIX KYpPCOB B COOTBETCTBYIOIIHX
pazzennax HacTOSIIEH TPOrpaMMBI.



OEJNEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A»

MNOSACHUTEJBbHASA 3AIIMCKA

VYueOHblii Kypc «AnreOpa W Havajga MaTeMaTH4YeCKOro aHayimsa (yriayOJa€HHBINM ypOBEHB)»
SIBJISICTCS OJTHUM W3 HanOoJiee 3HAYMMBIX B IIPOTPaMME CPEITHETO 00IIero 00pa3oBaHus, MOCKOJIBKY, C
OJTHOW CTOPOHBI, OH OOECIeYHBACT MHCTPYMEHTAJIbHYIO 0a3y Uil M3y4eHHS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIUICHUE
o0ydJaroImuxcs Ha ypoBHE, HEOOXOAUMOM JIJIsl OCBOSHHSI MHPOPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH U JIPYTHX JUCIUIUIAH. B paMkax gaHHOTO yueOHOro Kypca oOydaronimecs: OBJIaIeBaloT
YHHUBEPCATbHBIM SI3LIKOM COBPEMEHHOW HayKH, KoTopas (QOopMyaupyeT CBOU JIOCTHDKEHHUS B
MaTeMaTH4eCKOH dopme.

VueOHsbIi KypC anre6pbl N HadYajl MAaTE€MAaTHUYCCKOr'o aHaljiu3a 3aKJIaAbIBA€T OCHOBY JJIA
yCIICHIHOTO OBJIAAICHUSA 3aKOHAMU (bHSI/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, IIOHUMaHHus1 OCHOBHBIX TCHI[CHI_II/Iﬁ
Pa3sBUTHUA JKOHOMHUKH H O6H.I€CTB€HHOI>1 JKU3HHU, ITO3BOJIKICT OPHCHTHUPOBATBCA B COBPCMCHHBIX
I.[H(prBLIX U  KOMIIBIOTCPHBIX TCEXHOJIOTUAX, YBCPCHHO HCIIOJb30BATh HUX IJIA L[anLHeﬁmero
O6pa3OBaHI/IH nB HOBC@HHCBHOﬁ )KU3HHU. B TO ke BpCMA OBJIAJICHUC a6CTpaKTHBIMI/I 1 JOTN4YCCKHU

CTPOIr'UMH KOHCTPYKIHAMU aﬂre6p1>1 U MATCMATHUYCCKOI'0 aHAJIM3a PA3BHUBACT YMCHHC HAXOAUTH
3aKOHOMCPHOCTH, 00OCHOBEBIBATH HUCTUHHOCTD, JOKA3bIBATh YTBCPIKACHUA C IMOMOIIBKO MHAYKIIUHA U
paccyxxatb HOCAYKTUBHO, HCIIOJIb30BATh O606H.[CHI/IC n  KOHKPCTU3ALUIO, a6CTpaFI/IpOBaHI/Ie nu
aHaJIOT'HIO, (bOpMI/IpyeT KPCATHUBHOC U KPUTUYICCKOC MBIIIJICHHUC.

B xome wusyuenust ydeOHOro Kypca «AnreOpa W Hayaja MaTeMaTHYECKOTO aHaIu3a
(yrnmyOn€éHHbIM YpPOBEHB)» 0O0y4arolmuecs MOJyYaroT HOBBIM OMNBIT PEUICHUs MPUKIATHBIX 3a/ad,
CaMOCTOATEJIBHOTO ITOCTPOEHUsI MATEMATHYECKUX MOJENEW pealbHBbIX CUTYyallUi, WHTEpPIpETalun
IMOJIYUYCHHBIX pemeHI/Iﬁ, 3HAKOMSTCA C MMPUMCPaAMH MAaTEMAaTHYCCKUX SaKOHOMCpHOCTefI B Impupoae,
HAYKC€ U UCKYCCTBE, C BEIJAIOIMUMHUCA MATEMATHUICCKUMHU OTKPBITUAMHA U UX aBTOPAMHU.

VY4eOHbIi Kypc 00JafaeT 3HAYUTENBHBIM BOCHUTATEIBHBIM IOTEHIUAIOM, KOTOPBIH
peann3yercss Kak uepe3 Y4eOHbIl Marepuall, CHocOOCTBYIOLIUN (OPMUPOBAHHUIO HAYYHOTO
MHPOBO33PEHHUs, TaK U uyepe3 crnenupuky ydeOHOH NesTeNbHOCTH, TpeOyIoLEel MpoaoIKUTEIbHOM
KOHIEHTPAllUi BHUMaHUS, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IMOJIy4YEHHBIH
pe3yibTar.

B ocHOBe Meroauku 06y‘leHI/I}I anre6pe N HadajlaM MaTCMaTH4YCCKOI'O aHallu3a JICXKHT
JIeSITETbHOCTHBIM IMPUHIIUIT o6yquI/1;1.

B cTpykType yuebHOro Kypca «Anredpa U Hadajaa MaTeMaTH4YECKOTo aHaiu3a (yriyOJa&HHBIH
YPOBEHB)» BBIIEIEHBI CIECAYIOIINE COAEPKATEIBHO-METOAUUECKNE TUHUM: «HNncna U BEIYNCICHUS,
«DyHkuuu U rpadukmn», «YpaBHEeHMS U HepaBeHCTBa», «Hawama maTeMaTHuUeCKOro aHallu3ay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COJEP)KATENbHO-METOAWYECKUE JIMHUM M3Yy4aroTCs Ha
MPOTSHKEHUM JIBYX JIeT 00y4eHHs Ha YPOBHE CpEeHEro oo1iero oopa3oBaHus, €CTECTBEHHO JAOTOTHSIS
Apyr JIpyra ¥ IOCTENEHHO HACHIIAsCh HOBHIMH TeMaMM M paszzienamu. JlaHHBIH ydeOHBIH Kypc
SABIISICTCS MHTETPATUBHBIM, TIOCKOJIbKY O0BEINHSAET B ce0e co/iepKaHNe HECKOIBKIX MaTeMaTHYECKUX
JTUCLUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHUsS, MaTeMaTHUECKUH aHalu3, TEOpHUs MHOXECTB,
MaTeMaTHueckas Joruka u apyrue. [1o mepe Toro kak o0y4aromuecs oBjiaieBaroT Bc€ 6osiee IIMPOKUM
MaTeMaTHYeCKUM ammnapaTroM, y HUX MOCJIeI0BaTeNbHO (OPMUPYETCS U COBEPIIEHCTBYETCS YMEHHE
CTPOUTh MaTE€MaTHYECKYI0 MOJIeNb pealbHOM CUTyallud, MPUMEHSATh 3HAHHS, IOJIyY€HHBIE HpH
M3Y4YEHUH Y4eOHOro Kypca, JJsi pelleHUs CaMOCTOSTENbHO C(HOPMYJIHPOBAHHON MaTeMaTHYeCKOM
3aJ1a4, a 3aTEM MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHo-MeToAnYecKas JUHUA «Yuciaa W BBIYMCIEHUS» 3aBepliacT (popMupoBaHUE

HAaBBIKOB HCIIOJIb30BaHUA I[GI\/’ICTBI/ITGJIBHBIX YHuCCJl, KOTOpPOC ObUIO HA4YaTo Ha YPOBHC OCHOBHOTI'O
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obmero obpaszoBanusi. Ha ypoBHe cpemaHero oOmiero obpa3oBaHHs 0cO000€ BHHUMAaHHUE YICISIETCS
(OpPMHPOBAHNIO HABBHIKOB DPAIMOHATBHBIX BBIYHACICHUH, BKIIOYAIONIMX B CE0S HCIOJIh30BAHUE
pa3IM4YHbIX POPM 3aITHCH YHCIIa, YMEHHUE JeTIaTh TPUKUIKY, BBITOJIHATH TPUOINKEHHBIC BRIYMCIICHUS,
OLICHUBATh YHCIIOBBIC BBIPAXKCHUS, padOTaTh C MaTeMaTHYECKUMH KOHCTaHTaMHU. 3HAKOMBIC
00y4aroInMCsi MHOXKECTBA HATYpPaJIbHBIX, IENbIX, PAIMOHAJIBHBIX M JICUCTBUTEIBHBIX YHCEI
JOTIOJTHSFOTCSI MHOYKECTBOM KOMITJICKCHBIX YHCEN. B KaXIOM M3 3THX MHOXKECTB PacCMaTPHBAIOTCS
CBOWICTBEHHBIC €My crieln(DUIECKHE 3a/1a4K U OTIEpaIiK: JICJICHHE HAIleI0, OTICPUPOBAHUE OCTATKAMHU
Ha MHOXXECTBE IIEJIBIX YHCEJ, OCOObIC CBOWCTBA pAIlMOHAIBHBIX W HWPPAIMOHAIBHBIX YHCE,
apudmeTHUeCKue Ormepanuu, a TaKKe HM3BJICUCHUE KOPHS HATypalIbHOW CTENICHHM HAa MHOXECTBE
KOMIUICKCHBIX uncen. biarogaps mociieqoBareIbHOMY PACHIMPEHUI0 KPyTa HUCIMOJIb3yEeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMH HUX TNPHUMEHEHHs JUIS PEIICHHs pa3IMyHBbIX 33434 (popMupyercs
MIPEJICTABJICHUE O CIUHCTBE MAaTEMATHKU KaK HayKH M €€ pOJIM B TIOCTPOCHUU MOJEINEH peaabHOro
MUpa, IIUPOKO HCIIONB3YIOTCS 0000IIeHNE U KOHKPETHU3AIIHSL.

JIuHus «YpaBHEHUS U HEPABEHCTBA» Pean3yeTcsl Ha MPOTSHKEHUU BCEro oOyueHHst Ha YpOBHE
cpeaHero oouiero 0opa3oBaHusl, TOCKOJIbKY B K&K 10M paszese [IporpaMMel mpe1ycMOTpEHO pelieHne
COOTBETCTBYIOLIMX 3agady. B pe3ynbrare oOywaromuecss OBJaJEBAIOT Pa3IMYHBIMH METOJIaMU
pelieHrsl  PAalMOHANbHBIX,  HUPPALMOHAIBHBIX,  IIOKA3aTElbHbIX,  JOrapuUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHHI, HEPABEHCTB U CUCTEM, a TAKXKE 3a]ay, COJEpKalIUX MapaMeTphl.
[lomy4yeHHbIE yMEHHsI IIMPOKO HCIOJIB3YIOTCS TPH HCCIEJOBAaHUM (YHKIMH C ITOMOIIBIO
MPOU3BOIHOM, TpPHU pPEIICHWH MPHUKIAAHBIX 3aJad W 3aJad Ha HaXOXICHHWE HAMOONBIINX W
HAaMMEHBIINX 3HaYeHWH QyHKuu. JlaHHas cojep)karenbHas JUHHUS BKIIOYAaET B Ce0S Takxke
(dbopMHupoBaHHE yMEHHUI BBINOMHATH pacu€Tel 1o (opmynam, npeoOpa3oBaHHS PAMOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TAKXKE BBIPAXKEHUH, COAEPKAIIUX CTEIIEHU
u jorapudmel. bmaromaps u3ydeHuio anreOpaudeckoro Marepuana IPOUCXOIUT JajbHEHInee
pa3BUTHE ANTOPUTMUYECKOTO M aOCTPAKTHOTO MBILIUICHHS OOy4aromuxcs, GOpMHUPYIOTCS HaBBIKU
JeNYKTUBHBIX pacCyXKIeHUH, pabOoThl ¢ CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH
1 3aBUCUMOCTEN B BHJIE PAaBEHCTB U HEpaBEeHCTB. AnreOpa npeiaraeT 3p()eKTUBHbIE HHCTPYMEHTHI
JUI pEUIeHHUs] NPAKTUYECKUX W €CTeCTBEHHO-HAayYHbIX 3ajay, HarjsigHO JEMOHCTPUPYET CBOHU
BO3MO>KHOCTH KakK sI3bIKa HAyKH.

CopepxarenbHo-MeToAnYecKas TMHUS «DYyHKIIUHU U Tpad UKW TECHO MEPETIETAETCsI C APYTUMU
JUHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a/1a€T MOCJIE€0BATEIbHOCTh U3y4EHUs
Matepuana. M3yueHue cTeneHHOW, IMOKa3aTeIbHOW, JorapupMUyUecKoil M TPUTOHOMETPUUYECKUX
(GyHKIUH, UX CBOMCTB U rpa)MKOB, UCTIOIb30BaHUE (DYHKIUH [T pELLIEHUS 3a/1a4 U3 IPYTUX yUEOHbIX
MIPEAMETOB U PEabHOM )KM3HU TECHO CBSA3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK U C PEUICHUEM
ypaBHeHUH U HepaBeHCTB. [Ipu sToM Oosbiioe BHMMaHUE yaensercd (HOPMUPOBAHHUIO YMEHHS
BbIpaXkaTh (OPMyJIaMU 3aBUCUMOCTH MEXAY Pa3IMYHbIMHU BEJIUYMHAMH, HCCIEI0BATh MOJyUYEeHHBIE
GyHKIMH, CTPOUTHh MX rpaguku. MaTtepuan 3TON cojaep)KaTeabHOW JIMHUU HalleleH Ha pa3BUTHE
YMEHUH U HaBBIKOB, TIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX/ly BETMUMHAMU B Pa3JInYHON opme:
aHAIMTUYEeCKOW, rpaduueckoii u crnoBecHOW. Ero wu3ydeHwe cHocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHUI0 M KOHKpPETH3allM{, HUCIOJIb30BAHUIO
AHAJIOTUH.

CopepxarenpHas nuHMA «Hagama MaTeMaTHMYeCKOro aHalnu3a» II03BOJSET CYHIECTBEHHO
pacIIupUTh KPYT KaK MaTeMaTH4YE€CKHX, TaK U MPUKJIATHBIX 3a/1a4, JOCTYIHBIX 00yJaroIIUMCsl, TaK KaK
Yy HUX MOSIBJISIETCS BO3MOXHOCTh CTPOUTH TpaduKU CIOKHBIX QYHKIIHH, ONpeensaTh UX HauOoIbIIne
U HavMEHBUIME 3HAYEHMS, BBIYUCIATH IUIOMAAX (GUIYyp U OOBEMBI TeJ, HAXOAUTb CKOPOCTH H
YCKOPEHHUS NPOLECCOB. JlaHHas coepKaTe/IbHast TUHUS OTKPBIBAET HOBBIE BOZMOXHOCTH ITOCTPOEHUS
MAaT€MaTUYECKUX MOJEICH pPEAIbHBIX CUTYallWi, IO3BOJIIET HAXOAUTh HAWIIydllee pEIICHHUE B
MPUKJIAJHBIX, B TOM YHCJIE COLMAJIBbHO-3KOHOMUYECKHMX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
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MaTeMaTUYeCKOr0 aHaJin3a CIOCOOCTBYET PAa3BUTHIO a0CTPAKTHOTO, (HOPMAIbHO-JTOTUYECKOTO H
KpPEaTHBHOTO MBIILICHHS, (DOPMUPOBAHHIO YMEHHH paciO3HaBaTh MPOSBICHUS 3aKOHOB MaTEMATHUKH
B HayKe, TEXHUKE U UCKyccTBe. OOyJaromuecs y3HalT O BBIJAOIIUXCS pe3yiibTaTaX, MOJyYCHHBIX B
XOJIC Pa3BUTHS MAaTEMaTUKU KaK HayKH, U 00 MX aBTOpPax.

COI[ep)KaTeJIBHO-MGTOI[I/I‘ICCKaSI nuHus «MHOKECTBA M JIOTMKA» BKIIIOYAET B ce0sl DJIEMEHTHI
TCOPHUU MHOXKCCTB H MaTEMaTHUYECKON JIOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHBIG MMpCaACTaBJICHHUA
IMPOHU3BIBAKOT BCCh KYPC IIKOJBbHOM MaTeMaTHUKU H npeajararoT HanOoJee YHI/IBepcaJIbHHﬁ SA3BIK,
06’be,I[I/IH5IIOH_[I/II71 BCC pa3acibl MAaTrCMaTHUKH U eé HpHJ’IO)KCHHfI, OHHM CBA3BIBAKOT PpPa3HBIC
MAaT€MaTUYCCKHUEC JUCHUINIIMHBI KW HUX IIPUIOXKEHUA B CAWHOC LCJI0C. HOBTOMy BaXXHO JdaTb
BO3MOXXHOCTB 06yqafomeMyc>1 IIOHMMAaTb TeOpeTI/IKO'MHO)KeCTBCHHHﬁ SA3BIK COBpeMeHHOfI
MaTE€MAaTUKN W HCIIOJIB30BaTh €ro AJIA BBIPAXKCHUA CBOUX MBICTICH. ,prrI/IM Ba’XXHBIM IIPU3HAKOM
MaTEMaTUKN KaK HaAYKH CICAYCT IIPU3HATDh CBOﬁCTBeHHyIO el CTPOIoCTh 000CHOBaAHMI U CJICAOBAaHUC
OHpe,HeJ'IéHHBIM IMpaBujiaM IIOCTPOCHUSA NOKA3aTCIILCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYECKOU
JJOI'MKH CHOCO6CTByeT Pa3BUTHIO JIOTHMYCCKOT'O MBIIJICHUA o6yqa}0m1/1xc;1, IMO3BOJIACT UM CTPOUTH
CBOU pACCYKACHUS HAa OCHOBC JIOTHYCCKUX IIPABUII, Q)OpMpreT HaBBbIKU KPUTHYCCKOI'O MBIIIJICHUA.

B y‘le6HOM Kypce «Anre6pa U Haydajla MAaTCMATHUYCCKOI'0 aHalin3a» IMPUCYTCTBYHOT OCHOBLI
MATCMAaTHYCCKOIro MOACIMPOBAHHA, KOTOPBLIC IIPHU3BAHbI CIoco0CTBOBATh (1)OpMI/IpOBaHI/II-O HaBBIKOB
IIOCTPOCHUA MOﬂeHeﬁ PEaIbHBIX CI/ITyaLII/Iﬁ, HCCICOOBAHUA 3THUX MOI[GJ'IGIZ C IIOMOIIbIO aIlrapara
aJIFe6pI>I U MAaTEMATUYCCKOI'O aHaJIn3d, HHTCPIIPETAINHN IMOJYYCHHBIX PE3YJIbTATOB. Takue 3amanus
BIIJICTCHBI B Ka)K,I[LIﬁ U3 pa3aciioB IIPOrpaMMbl, ITOCKOJIBKY BECh MaTCpUall y‘le6HOFO Kypca HIMpoKoO
HUCIIOJIB3YCTCA I PCUHICHUSA IMPUKIAIHBIX 3aJady. HpI/I PCUICHHUU PCAJIBHBIX IHNPAKTHYCCKUX 3aad
o6yt1afoumec>1 pa3BHUBAIOT Ha6J'IIO,I[aTCJ'ILHOCTB, YMCHUEC HaxoauTb 3aKOHOMCPHOCTH,
a6CTpaFI/IpOBaTBC$I, HUCIIOJIB30BATh AHAJIOTHIO, O606HIaTB H  KOHKPCETU3UPOBATH npo6neMy.
HGHTCHLHOCTB 10 (I)OpMI/IPOBaHI/IIO HAaBBIKOB PCHICHUA NPUKIIAAHBbIX 3a1a4 OpraHnU3yCTCA B MPOLIECCE
HU3YUCHUS BCCX TEM y‘Ie6HOFO Kypca «Anre6pa M HadaJla MaTCMaTU4YCCKOT'O aHaJIn3a».

Ha usydenue yueGHOTO Kypca «Anredpa v Hadajga MaTeMaTHUYECKOro aHalln3a» OTBOAMUTCS 272 yaca:
B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 wacoB (4 yaca B HEZEINIO).
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COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia v BbIYUCICHUSA

Panmonanehbie ywcna. OOBIKHOBEHHBIE M JCCSITHYHBIC APOOU, TPOICHTHI, OECKOHEYHBIE
nepuoandeckue npodu. IlpuMenenue apobOel W MPOLEHTOB IS PEIICHUS MPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOW KU3HU.

JleficTBUTENBHBIE yucna. PanuonanbHbie u UPPALMOHAJIBHBIE  YHUCIA.

Apudmerndeckue ornepauu ¢ IeHCTBUTEIbHBIMU YHCIaMA. MOIy/b IEHCTBUTEIIBHOTO YUCIa
u ero cBoicTBa. [IpubamkEHHBIC BRIYUCIICHHS, TIPAaBUJIa OKPYTJICHHUS, TPUKUJIKA U OIICHKA Pe3yJIbTaTa
BBEIYMCIICHUN.

Crenenp ¢ mensiM mokaszareneM. bunom HproTona. Mcmonb3oBanue mnoaxonsimei (Hopmbl
3aIMCH AEUCTBUTENBHBIX YHCEI Ul pELICHUS IPAKTUYECKHX 3a/1a4 U IIPEICTABICHUS JaHHBIX.
Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHp ¢ palliOHAJIBHBIM I1IOKAa3aTCJIICM U eé CBOﬁCTBa, CTENeHb C JEeHUCTBUTEIbHBIM
II0KAa3aTCJICM.

Jlorapudwm gucia. CBoiicTBa orapudma. J[eciTHIHbIC 1 HATYpATbHBIC JIOTAPU(PMBL.

CI/IHyc, KOCHUHYC, TAHI'CHC, KOTAaHI'CHC YHUCJIIOBOI'0 aprymcEHTa. ApKCI/IHyc, APKKOCHUHYC H
APKTAHI'CHC YUCJIOBOI'O apryMeHTa.

YPaBHeHI/Iﬂ U HEPABCHCTBA
ToxaecTBa HM  TOXICSCTBECHHBIC npeo6pa30BaHH51. ypaBHeHI/IC, KOPCHb YpaBHCHHUA.
PaBHOCUIBbHEIE YpaBHCHHUA U YPABHCHUA-CIICACTBUA. HepaBeHCTBO, peHI€HUC HCPABCHCTBA.

OCHOBHBIE METOABI PEUICHUs LENbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHHH M HEPaBEHCTB.
MHorounensl OT OAHOW NEPEMEHHON. [leeHne MHOrodjaeHa Ha MHOTOYJIEH C OCTaTKOM. TeopeMma
be3y. MHorounens! ¢ neiasiMu koaddunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHU U KOPHH.

WppanmonansHeie ypaBHeHUs. OCHOBHbBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPAaBHEHU.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPABHEHUN.

[IpeoOpa3oBanue BbIpaXeHHH, COEpPIKALUX JOTaprU(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeIICHHs JOrapu(PMUUECKUX YPaBHEHUH.
OcHoBHble TpuUroHoMmeTpuueckue ¢opmyibl. [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHHI.
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemrenne cucrem JHMHENMHBIX YypaBHEHHMHA. Marpuna CHCTEMBI JIMHEHWHBIX YpPaBHEHMI.
Onpenenurenbs MaTPUIIBl 2X2, €0 TEOMETPUUYECKUN CMBICT U CBOMCTBA, BBIYMCIECHHUE €r0 3HAYCHHS,
IIPUMEHEHHE OIPENEINTENS I PEIICHNs CUCTEMBI JIMHEHHBIX YpaBHEHHUU. PerieHue NmpukiagHbIx
3a7a4 C MOMOIIbIO CUCTEMBI JINHEWHBIX YpaBHEHUH. VcciaeqoBanne mocTpOEHHON MOJIENIH € TOMOIIBIO
MaTpuL ¥ ONPEIECIUTEIIEH.

ITocTpoeHHe MaTeMaTU4YeCKUX MOJEIEH pPEANbHOM CUTyallMd C IIOMOLIBI0 YpPaBHEHUN H
HepaBeHCTB. [IpuMenenue ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEeMAaTHUYECKUX 3aJad U 3a7ay U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKHU3HH.

DOYyHKUMH U TPaPUKU
Oynk1us, crnocoos! 3aaanus Gyakun. Bzanmuo obpatabie pynkunu. Kommosumus GyHKIui.
I'padux Gpynkmu. DnemeHTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.
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OO6mactp ompeneneHuss U MHOKeCTBO 3HaueHWW ¢yHkumu. Hymu dyakumm. [IpomexyTku
3HaKonocTostHCcTBa. YérHpie W Heu€tHble QyHKuuH. [lepuommyeckune ¢yakmun. [TpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcUMyMbl U MHHUMYMbl (QyHKIMU. HamOonbpiiee W HauMEHbIIEe
3Ha4YeHUs QYHKIIUU HA IPOMEKYTKE.

JluneiiHas, KBaapaTWuHas W JApOOHO-TMHEHHAs QYHKOWH. DJIEMEHTApPHOE WCCICIOBAHUE W
MMOCTPOCHHE UX TPaPHUKOB.

Crenennast GyHKIUS ¢ HATYpaJIbHBIM U IIeTbIM MoKa3zareneM. EE€ coiictBa u rpaduk. CBoiicTa
U rpaduK KOpHS N-0# cTeneHn Kak (yHKIHUN OOpaTHON CTENEHH C HATypaJIbHBIM MTOKA3aTeJIeM.

[TokazarenpHass u Jorapupmuveckas (QyHKIMH, WX CBOMCTBa M rpaduku. Vcmonp3oBaHue
rpaduKoB QYHKIUH I PEIICHNsT yPaBHEHUH.

Tpuronomerpuueckasi OKpy>KHOCTb, ONPECICHHE TPUTOHOMETPUYECKUX (PYHKIUN YHCIOBOTO
apryMeHra.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pEajbHBIX IpoIeccaX M SBICHUAX. | pauku peambHBIX
3aBUCHMOCTEHN.

Hauvana maTemMaTH4yecKoro aHajamn3a

ITocnenoBareabHOCTH, CHOCOOBI 3amaHMs MOCIemOBaTeabHOCTEH. MeTon MareMaTHYeCcKOH
WHIYKIMA. MOHOTOHHBIE UM OrpaHUYCHHBIC IOCIEAOBATENbHOCTU. MCTOpUS BO3HMKHOBEHUS
MaTEMaTHYECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reomeTpuueckasi mporpeccun. beckoneuHo yObIBaroias reoMeTpruecKas
nporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH TIeOMETpUYEeCKOW mporpeccuu. JIMHEHHBIA W
AKCIIOHEHIMANBHBIN pocT. Yucno e. Dopmyra cloxkHBIX MPoLeHTOB. Mcronp30BaHue Nporpeccuu s
pelIeHus peasibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HenpepriBable ¢yHKIIMN U WX cBOWCTBA. TOYKH pa3pbiBa. ACUMOTOTHI TPaQUKOB (YHKIIHIA.
CpoiicTBa (DyHKIIMH HEMpepbhIBHBIX HA OTpe3ke. MeToa HHTEpPBAIOB IJIsl PEIICHUS HEPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIU JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas mpousBoaHble (yHKIMH. OmnpeeneHne, reOMeTPUUECKUil u (Ppu3nyecKuid
CMBICJ IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINH.

[IpousBoaHbie >MeMeHTapHbIX (QyHKIMiA. [Ipon3BoaHass CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UITUH (PYHKITHIA.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, Onepaldyd HaJ MHOXKECTBAaMM M MX cBoicTBa. Jlmarpammel Oiliepa— Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO anliaparta JUuisl ONMCaHUs PEaIbHbIX MPOLIECCOB U ABJIEHUN,
MIPH PEIICHUH 33]a4 U3 IPYTUX y4EOHBIX MPEIMETOB.

OHpe,Z[CJ'ICHI/IC, TCOpCMa, CBOMCTBO MaTeMaTUYECKOI'O O6T>CKT8., CICACTBHUEC, JOKa3aTCIbCTBO,
PaBHOCUJIBHLIC YPABHCHU.

11 KJIACC

Yuciia 1 BLIYUCJICHUSA

Harypanbable u niensie yncna. [[pumeHeHne npu3HaKkoB JETMMOCTH LEIbIX YHCell, HAUOOIBIIHIA
obmwmit nemutens (manee — HOJl) u Haumenbiee obmee kpatHoe (nanee — HOK), octaTkoB 1o
MOAYJII0, anropuTMa EBKina A1 perieHus 3a1a4 B LeNbIX Yhciiax.
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KomrekcHbie uncna. Anredpandeckasi U TpUroHOMeTpuyecKas (opMbl 3alUCH KOMITJIEKCHOTO
yrcna. Apudmernyeckue onepanui ¢ KOMIUIEKCHBIMU ynciaamu. M3o00pakeHrne KOMIUIEKCHBIX YHUCe
Ha KOOpJIMHATHOM 1uiockocTu. Popmyna Myaspa.

Kopnu n-oi1 crenenn n3 KOMIUIEKCHOTO 4nciia. [[puMeHeHne KOMIUIEKCHBIX YHACEIT IS PELLICHUS
(U3NYECKUX U TEOMETPUUYECKHX 3aay.

YpaBHeHHsI M HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHUIIBHEIE CHCTEMBI U CHCTEMEI-
CICACTBUA. PaBHOCHIBHEIC HCPAaBCHCTBA.

OTbop KOpHEH TPUTOHOMETPUUYECKHX YpPAaBHEHHUH C TIOMOIIbIO TPUTOHOMETPUUYECKOU
OKpPY>KHOCTH. PelieHue TpuroHoMeTpu4ecKix HEPaBEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.
OcHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHEBIE MCTOAbI PCHICHUA CHCTEM M COBOKynHOCTCﬁ palruOHAJIbHbIX, HUPPAINOHAJIbHBIX,
IIOKAa3aTCJIIbHBIX U J'IOl"apI/I(bMI/I‘leCKI/IX ypaBHeHHﬁ.

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMEI C ITIapaMCTpPpaMU.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3U4HBIX 001acTel HAYKH U PEeATbHOM KU3HU, HHTEPIPETAlXs OTYISHHBIX Pe3yJIbTaToB.

DOYyHKUMH U TPaPUKU

I'padux kommosunmu ¢yHkuuid. ['eomerpuyeckre 00pa3bl ypaBHEHHWH W HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

I'padnueckue meTonbl pelieHus ypaBHEHUIN M HepaBeHCTB. ['paduueckre MeToJbl pelieHus
3a/1a4 ¢ IIapaMeTpaMH.

Ucnons3zoBanne rpaduxoB PyHKIUN 715 UCCIAEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOPHIE
BO3HHUKAIOT MPHU PEIICHUH 33724 U3 APYTUX yUEOHBIX MPEAMETOB U PeaTbHOM KU3HU.

Hauana MmaTeMaTH4eCKOr0 aHAJIU3a

[IpumeHnenne Mpou3BOJHOM K HCCIEAOBaHUIO (PYHKUMNH HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3HaYeHUH HeNpepbIBHON (DYHKIIMU Ha OTPE3KE.

HpI/IMeHeHI/IC HpOHSBOI[HOfI AT HAXOXACHUA HAWJTydIIeTO PCIICHHA B NPUKIIAJHBIX 3a/lavdaXx,
IJIg OIMPEACIICHUS CKOPOCTHU U YCKOPCHUS PO CCCa, 3aIaHHOTO (I)OpMy.l'IOfI nin Fpa(pI/IKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIE 3JIEMEHTAPHBIX
¢bynkuii. [IpaBuina HaxoXkAEHUS TEPBOOOPA3HBIX.

NHuterpan. ['eomeTpuyecknii cMbICT MHTErpana. BelunciieHne onpenenéHHOro MHTerpajia o
dhopmyne Hetotrona—Jleitonmna.

HpI/IMCHCHI/IC HHTCrpajia JIsI HaXO0XICHUSA IUIOIIAEel IIOCKHX (1)I/II‘yp u 00BEMOB
TeOMCTPHUICCKUX TCII.

[Ipumepsr pewmenuit auddepeHMaNbHbIX YpaBHEHHH. MareMmaTudeckoe MOJeIUpOBaHHE
peabHBIX MPOLIECCOB C MOMOILBIO AU (PepeHINaTbHbIX YpaBHEHUH.
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NPEJIMETHBIE PE3YJBbTATHBI
10 KITIACC

K konny o0yuenus B 10 kiiacce 00y4aromuics NOMyduT CIEAYIONIUE MPEAMETHBIE PE3YIbTaThI
[0 OTHAEIbHBIM TeMmaM (eepanbHO paboueil mporpaMMbl yueOHOro Kypca «Aunrebpa U Haudajia
MaTeMaTUYeCKOT0 aHAJIU3a:

Yuciia 1 BBIYUCICHHSA:

CBO6OI[HO OIICpHUPOBATH IMOHATHUAMU: PALUOHAIBHOC YHUCIIO, OeckoHeuHas nepuoanvcCKas
JIpOo0b, MPOIEHTHI, UPPAMOHAIBHOE YHCIIO0, MHOXKECTBA PAIlMOHAIBHBIX U JIEUCTBUTEIIBHBIX YHCEIL,
MOZYJIb ACUCTBUTEIBLHOTO YHCIIA;

OPUMEHATH JAPOOM M MPOLEHTHI AJS PEHICHUs MPHUKIAAHBIX 331ad W3 Pa3IMYHBIX OTpaciieit
3HaHUH U PeaJbHOM )KU3HU;

MPUMEHITh NPUOMMKEHHBIE BBIYMCIICHUS, IpaBWIa OKPYTJCHHUS, NPUKUAKY M OLEHKY
pe3ynbTaTa BRIYUCIICHUN;

CBO6OI[H0 OIICPHUPOBATH HOHATUCM: CTCIICHD C LCJIBIM ITIOKA3aTCJICM, UCITOJIB30BATh NOAXOAAIIYIO
(bOpMy 3almnucu I[CﬁCTBPITCJII:HI:IX YUCCII IJIA pCHICHUA PAKTUYCCKUX 3a4a4 U IMPCACTABIICHUA JAHHBIX

cBOOO/IHO ONIEPUPOBAThH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM I10KA3aTelNeM;

CBO6OI[H0 OIICpHUPOBATH TMOHATHAMMU: norapmbM qucia, JACCATHYHBIC W HATYpPAJIbHBIC
J0rapuQMmBbl;

CBO6OI[H0 OIICpHUpoOBaTh IMNOHATHUAMH: CHUHYC, KOCHHYC, TaHI'CHC, KOTAHI'CHC YHUCIOBOI'O
apryMeHra; OepupoBaTh MOHATUIMU: aPKCUHYC, apKKOCHHYC M apPKTaHI'€HC YHCIIOBOIO apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CB06OI[HO ONeprUpoOBaTh IMOHATHAMU: TOXKIACCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCHUJIbHBLIC
YpaBHCHHA U YPABHCHUA-CIICACTBUA, PaBHOCHUJIBHBIC HCPABCHCTBA,

MPUMCHATDH Pa3JIMYHBIC METOABI PCHICHUSA PATUOHAJIBHBIX U ,Z[p06HO'paLII/IOHaJ'ILHLIX ypaBHeHHfI,
MNPUMCHATH METOJA HHTCPBAJIOB JIs1 pCHICHUSA HCPABCHCTB,

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMH: MHOTOWIECH OT OJHOU MEPEMEHHON, MHOTOWIEH C IIEJIBIMU
Kod(ppurmeHTaMu, KOpHU MHOTOWICHA, TPUMEHSTD JIEJICHUE MHOTOWIEHAa Ha MHOTOUYJIEH C OCTaTKOM,
Teopemy be3y u Teopemy Buera miis perenus 3agaq; cBOOOAHO ONEPUPOBATH MOHATHUSIMU: CUCTEMA
JUHEWHBIX ypaBHEHHM, MaTpHIlA, OMPEICTUTEh MATPHUIBI 2 X 2 U €ro reOMETPUUECKHH CMBICI,
WCIIOh30BaTh CBOMCTBA OMNpeAenuTeNss 2 X 2 s BBIYUCICHUS €ro 3HA4YeHHs, NPUMEHSTH
ONPENETUTENH ISl PeIIEHUs CUCTEMBI JIMHEHHBIX YPAaBHEHHI, MOJEINPOBATh PEAIbHbIE CUTYyalluu C
MIOMOIIIbIO CUCTEMBI JINHEWHBIX YPaBHEHUM, UCCIIEI0BATh MIOCTPOCHHBIE MOJICNIA C TTIOMOILBIO MAaTPHIL
U OTIpEJEeNUTENIeH, HHTEPIPETUPOBATH MOJYUYEHHBIN pe3yIbTaT; UCIO0JIb30BaTh CBOMCTBA JCHCTBUH C
KOPHSIMH JJIsi IPeo0pa3oBaHUs BBIPAKEHUM; BBIMOIHATH MPEOOpPa30BaHUs YUCIOBBIX BBIPAKEHUH,
COJIEp>KaIINX CTETMIEHH C PAlMOHAIBHBIM MOKa3aTeleM; HCIOJb30BaTh CBOMCTBA JOrapu(MoB is
npeoOpa3oBaHus Jorapu(PMUUECKUX BBIPAKECHUI;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: HPPAIIMOHATBHBIC, TTOKA3aTeIIbHBIC u
Jorapu(MUYECKue ypaBHEHUS, HAXOUTh UX PEIICHHS C TTOMOIIBI0 PAaBHOCHIIBHBIX TIEPEXO0B HIIH
OCYIIECTBJISII TIPOBEPKY KOPHEH; NPUMEHATh OCHOBHBIC TPHUTOHOMETpUUYECKHE (HOPMYIBI s
peoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO  OMEPHPOBATH  TOHITHEM: TPUTOHOMETPHUYECKOE  ypaBHEHHE, MPUMEHSATH
HeoOxonuMmble (OpPMYNbl JJi pEIIEHUsT OCHOBHBIX THIOB TPUTOHOMETPHUUECKUX YpaBHEHHIA;
MOJIETIMPOBATh pealbHbIE CUTYyallUM Ha SI3bIKE aire0pbl, COCTaBISATh BBIPAXKECHUS, ypaBHEHUS,
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HEPaBEHCTBA 110 YCIOBHIO 33J]auH, UCCIIEAOBATh MOCTPOCHHBIE MOJIENIM C MCIOJIB30BAHUEM arlapaTa
anreopsl.

DOYyHKUUH U TPaPuKu:

CBOOO/IHO ONIEPUPOBATH MOHATHAMU: (DYHKITHSL, CIIOCOOBI 3a1aHKs (PyHKIINH, B3AUMHO OOpaTHBIE
¢byHKuy, KoMno3uius (GyHKuui, rpaduk (QYHKIHUH, BBIIONHATH dJIEMEHTapHBIC NMPEeoOpa3oOBaHUs
rpadukoB QpyHKUIUH;

CBOOOJHO ONEpUPOBATh MOHATHAMU: 00JaCTh ONPEACTICHUS U MHOXKECTBO 3HAUCHHUH (PYHKITUH,
HYIH (YHKIHH, TPOMEXYTKHA 3HAKOIOCTOSIHCTBA; CBOOOJHO ONEPUPOBATH MOHATHAMU: YETHBIE H
Heu€THBIE (PYHKINHU, TIEPUOJNUECKUE PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMBbI
Y MUHAMYMBI (QYHKIMH, HanOoJIbIIee M HaMMEHbIIIee 3HaYeHNne (PYHKIUU HAa IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh TOHATHSAMM: CTENEHHAas (YHKIUS C HATYpaJbHBIM U LEJIbIM
nokasaresem, TpauK CTENEeHHON (QYHKIIUHN ¢ HATYPAIbHBIM U IIeJIBIM TI0Ka3aTeneM, rpaduk KopHs n-
OMi CTETIeHU KaK (YHKIIMM 0OpaTHOI CTENIEHU C HATYPaJbHBIM ITOKa3aTEIIeM;

OTIepUPOBATH MOHATUSAMU: JIMHEHHAs, KBaJpaTUYHAsI U APOOHO-TMHEHHAs (PYHKIIMU, BHITIOTHSITh
AJIEMEHTapHOE HCCIEAOBAHUE U TIOCTPOEHHE HMX TpadUKOB; CBOOOIHO OMEPUPOBATH MOHITHUSIMHU:
MoKasaresbHas U Jorapudmudeckas QyHKIMH, UX CBOMCTBA U rpaUKHu, UCIONb30BATh UX Ipaduku
JUIS pellieHus] ypaBHEHU;

CBO6OI[HO OIICpHUPOBATH IOHATUAMU: TPUTOHOMCETPUUYCCKAA OKPYXHOCTb, OIIPEACICHUC
TPUTOHOMCTPHUYCCKUX (I)YHKLII/Iﬁ YHUCJIOBOT'O apryMCHTA,

WCTOJIB30BaTh rpaduku GYHKIUH IS MCCIIeIOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH MTPH PEICHUN
3a/a4 U3 JPYruX y4eOHBIX IPEIMETOB U PEabHOM >KMU3HM, BbIpakaThb (POpMynamMH 3aBUCHMOCTH
MEXKy BEJIMYNHAMH.

Hagana MmaTeMaTH4eCKOI0 aHAJIHA3A:

cBOOO/IHO ONEpPUPOBATh MOHATUAMHU: apupMETHUECKas U reoMeTpuuecKas rnporpeccus, 6ECKOHEUHO
yObIBarolasi reoMeTpUYecKas MIpPOrpeccHs, JHMHEWHBI W SKCIOHEHIMAJIBHBIM pocT, ¢opMmyina
CJIOXKHBIX IPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;
UCIIOJIB30BATh MIPOTrPECCUU HJIS peleHus pEaANbHBIX 3aJa4 MPUKJIAJHOTO

XapakTepa; CBOOOJHO ONEPUPOBATh TMOHATHAMM: IOCIEJOBATEIBHOCTh, CIOCOOBI  3aJaHMs
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH, MOHMMATh OCHOBBI
3apOXK/IEHUS] MAaTEeMaTHYECKOTO aHalu3a KaK aHalin3a OECKOHEYHO MajblX; CBOOOJHO ONEpUpOBAThH
MOHATUSIMU: HENIPEPBIBHbIE (PYHKIIUHU, TOUKH Pa3phIBa
rpaduka QyHKIHMHM, aCUMOTOTHI rpaduka (yHKIUH; CBOOOJHO ONEpPUPOBATh MOHATHEM: (QYHKIHS,
HEIpepbIBHAS Ha OTPE3KE,
MIPUMEHSTh CBOMCTBAa HENPEPHIBHBIX (YHKUWN [UIs pemieHust 3adad; CBOOOJHO ONEpUpOBaTh
MOHATHUSIMU: TIEpBasi U BTOpasi MPOU3BOAHbBIE (DYHKIIHUH,
KacaTenbHast K rpaduky (YHKUUHU; BBIYMCIATH MPOU3BOAHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO U
KOMITO3ULIMH JIBYX
GyHKIUH, 3HATh TPOU3BOAHBIE AJIIEMEHTApHBIX (YHKIMM; HCIONb30BaTh TE€OMETPUUECKUH W
(bu3nyecKuit CMBICT MPOU3BOAHOM AJISl PEIICHUS
3a1ad.
MHoKecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATh MOHATHIMU: MHOKECTBO, ONEPALMN HaJl MHOKECTBAMM; MCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar Ul OMMCaHUs PEeaIbHBIX IPOLECCOB U SABJICHUN, IIPA PEILICHUN

3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB; CBOOOJHO OINEpUpPOBaTh MOHATHSAMH: OIpeAeTeHue,
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TeopeMa, YpaBHCHHE-CJICJICTBUE, CBOWCTBO MAaTEMaTHYECKOro OOBEKTa, J0Ka3aTelbCTBO,
PaBHOCHJIbHBIC YPAaBHECHHUS U HEPABEHCTBA.

11 KJIACC

K xoniy o0yuenus B 11 kiacce 00ydaronuiics NOIYIHUT CIEAYIOMINE TPEAMETHBIE PE3yIbTaThI
10 OTACNBHBIM TeMaM (enepanbHOl paboueill mporpamMmbl yueOHOTO Kypca «AureOpa M Hadana
MaTeMaTHYECKOr0 aHAJINU3a»:

Yucaa ¥ BLIYUCJIEHUS

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HATYPAJILHOE U IIEJI0€ YUCII0, MHOYKECTBA HATypalbHBIX
LIEJIBIX YMCeNl, UCTI0JIb30BaTh MpU3HAKK JenuMoctu 1enbix yncen, HOJl m HOK narypanbHbIX yncen
JUTSL peIIeHUs 3a/1a4, TPUMEHSTh alropuTM EBkinna;

CBO6OI[HO OIICpHUpOBATh IMOHATUEM OCTaTKa IO MOAYJIIO, 3allMChIBATh HATYpaJbHLIC YHKCJIa B
PA3JIMYHBIX ITO3UIMUOHHBIX CUCTEMAX CUUCIICHUA,

CBOOO/IHO ONEPUPOBATh MOHATHAMH: KOMIIJIEKCHOE YMCIIO U MHOYKECTBO KOMILJIEKCHBIX YHUCEIl,
MPEJCTABIATh KOMIUIEKCHBIE YHCIa B alreOpandeckoil M TPUTOHOMETPHUECKOW (hpopme, BBITOIHSATH
apu(pMeTHYECKHUE OTepauy ¢ HUMU U W300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBO6OI[H0 ONCpUpOBaATh MOHATHAMU: UPPALNUOHAIBHBIC, IMOKA3ATCIbHBIC U JIOFapI/I(l)MI/I‘-IeCKI/Ie
HCPAaBCHCTBA, HAXOJUTh UX PCHICHUA C IOMOIIBIO PAaBHOCHUJIBHBIX IICPEXOA0B,

OCYHICCTBJIATD 0T60p KOpHCfI IIpu pCHICHUN TPUTOHOMCTPUYCCKOI'O YPABHCHUS,

CBOOOZIHO  OINEpPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
HE00XoAuMBbIe (POPMYIIBI IS peIlIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CcBOOO/JIHO ONEpUPOBATH IMOHATUSMU: CHUCTEMa M COBOKYIMHOCTb YpPaBHEHHH M HEPaBEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI U CUCTEMBI-CIEIACTBUS, HAXOIWUTh PEIICHUS CUCTEMBI M COBOKYITHOCTEU
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUUYECKIX YPaBHEHUN U HEPABEHCTB;

peuiaTrb palluOHAJIBHEIC, HppaHuOHAJIbHBIC, IIOKa3aTCJIbHEIC, J'IOFapI/Iq)MI/I‘ICCKI/Ie )51
TPUTOHOMCETPHYCCKUC YPABHCHUA U HEPABCHCTBA, COACPKAIINC MOAYJIN U TapaMETPhbI;

IPUMEHATh TpadUuecKue METOABI Ul pEeIIeHUs] YpaBHEHHH M HEpaBEHCTB, a TAKXKE 3a/ad C
napameTpamu;

MOJIETTMPOBATh pealibHbIE CUTYaI[MH Ha S3bIKE alreOpbl, COCTABIIATh BBIPAXKECHUS, YPABHEHMUS,
HEPABCHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3aJa4M, MCCIECNOBaTh IIOCTPOCHHBIE MOJEIM C
MCIOJIb30BaHUEM armmapara aareOpbl, THTEPIPETUPOBATh MTOIYYEHHBIN pe3ysbTar.

DyHKIUH U TPaQUKH:
CTPOUTH rpaduxu KOMIIO3UIIMN  (PYHKIIMHA c IIOMOIIBIO  3JIEMEHTAPHOTO
WCCIIEIOBaHMS U CBOMCTB KOMIO3HUIIMU JBYX (YHKIUH;

CTPOUTH T'eOMETpUYECKHe 00pa3bl YpaBHEHMI M HEpaBEHCTB Ha KOOPIMHATHOM IJIOCKOCTH;
CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TpapUKU TPUTOHOMETPHUECKUX (DYHKIIHHA;

NPUMCHATDH (I)YHKI_II/II/I AJIL MOACTIUPOBAHUA U UCCIICAOBAHUA PCAJIbHBIX TPOLECCOB.
Hayana MmaTeMaTH4eCKOr0 aHAJIH3a:

HCII0JIB30BATh IMPOU3BOAHYIO JJIA UCCIICAOBaHUA (1)YHKI_[I/II/I Ha MOHOTOHHOCTB U OKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIee 3HaYCHHS (YHKIIMU HEMPEPHIBHON HA OTPE3KE;
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UCIOJIb30BaTh IIPOU3BOJHYIO JUIS  HAXOXACHUSA HAWIYYIIEr0 pPEIICHUs B
IIPUKJIAJHBIX, B TOM YHCJIE€ COLUAJIBbHO-DKOHOMUYECKHUX, 3a7adax, IJIA ONpPEACICHUs CKOPOCTH M
YCKOpEHHUs Ipoliecca, 3alaHHOro (GopMynnoi uim rpadukom;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: IEPBOOOpa3HAsA, ONpPEACNEHHBI WHTErpaji, HaXOIUTh
NepBOOOPA3HbIE AIMEMEHTAPHBIX (PYHKIHMI U BEIYUCIATH MHTETpal 1o ¢popmyne HeroTona—Jleiiouuna;
HAXO/UTh IUIOLIA/IU THIOCKUX (UTYp U 00BEMBI TEJ ¢ TOMOIIBIO HHTETPaa;

MMETh IIPEJICTaBICHHE O MAaTeMaTU4EeCKOM MOJCIMPOBAHUM HA IPUMEpPE COCTaBIECHUS
nuddepeHIMaTbHBIX YPAaBHCHHIA,

pelmaTh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKOTO M (PU3HUECKOro
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOIO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanmue KosanyecrBo IIporpamMmHoe coaepxaHue OcHOBHBIE BUIBI 1eSITEILHOCTH DJIeKTPOHHBIE Ces3b ¢ IporpamMmoii
n/n pa3aeioB H TeM 4acoB o0yyarommxcs (nudposrie) BOCIIUTAHUSA
MporpaMMbl o0pa3oBaTesibHbIE
pecypcsl

1. MHOXecTBO 24 MHoXxecTBo, ornepanuu Han | Ucmosib30BaTh TeopeTuk- | https://ege.sdamgia.ru [IpuMeHeHHE HA ypOKe
JICHCTBUTEIBHBIX YHCE. MHOKECTBaMH 1 UX CBOMCTBA. OMHOXXECTBEHHBI  ammapar — Juist HUHTEPAKTHBHBIX (Gopm
MHOTOUJICHBIL. Huarpammbl ~ Diinepa —  BeHHa. | omucanust xoza peuieHus paboThI ¢
PanuonanbHbie [Mpumenenue TEOPETUKO- | MATEMATUYECKUX 3a/ad, a TaKkxkKe 00y4YaOIUMHUCS.
ypaBHEHHS U MHOKECTBEHHOTO  ammapara Uil | pealibHBIX MPOIECCOB U SIBICHHI. Opraunusanus medcrsa
HEepaBEHCTBA. peteHus 3aaay. OmnepupoBarh NOHATHAMU: MOTHUBHPOBAHHBIX U

CucTeMbl THHEHHBIX
ypaBHeHHi (24 gaca)

Parmmonansaere yncna. OOBIKHOBEHHEIC
W JeCATHYHBIC JpOOW, TPOICHTHI,
OCECKOHECUHBIE TEPHOAMYECKIE IpoOu.
[Ipumenenne apodeit U IPOLEHTOB IS
peuleHys NPUKIAJHbIX 3a1a4.
JelicTBUTENIbHBIE YUCIA.
PaunonanbHble M HMppalMOHAJIBHBIC
yrciaa. ApUPMETHYECKHE OIEpaIy C
JEHUCTBUTENBHBIMU YHCIaMu. Moayinb

JNEUCTBUTENBHOIO  YHCIA MW €ro
CBOIiCTBA. [pubmmxEHabIe
BEIUMCIICHUSI, TIpaBHJIa OKPYTJICHUS,
NMPUKHIKA W  OINEHKa pe3yibTaTa
BelunciieHni.  OCHOBHBIE  METOJIBI
petieHus LENBIX it JpoOHO-
palmoHaIbHBIX ypaBHEHUI U

HEpaBeHCTB. MHOrO4IeHbl OT OJHOU
NIEPEMEHHOMU. JlesieHne MHOro4jeHa Ha
MHOro4JIeH ¢ octaTkoM. Teopema besy.

MHOTro4JIeHBI c LEIbIMH
koapdunmenramu. Teopema Buera.
Pemenne cHcTeM JIMHEHHBIX
YpaBHEHHUI. Martpuna CUCTEMBI

JUHEHHBIX ypaBHeHul. Ompenenutens
MaTpulbl 2X2, €ro reoMEeTPUYECKUil
CMBICII U CBOICTBa; BBIYUCIEHUE €TI0
3HAYCHUS; IPUMEHEHNE ONpEeIeIUTeNs

panroHaIbHOE YHCII0, OECKOHEUHAs
HeproaAndecKast APoOb, TPOIICHTHI;
MPPALHOHATIBHOE U AEHCTBUTEIHHOE
YHCIIO0;

MOAYJIb JEHCTBUTEILHOTO YUCIIA;
UCTIONB30BaTh ATH MOHATUSA TIPH
NIPOBEACHUU paccyKIeHU u
JIOKa3aTeJbCTB, IPUMEHATH IPOOU U
MPOLICHTHI ULt pemneHus
NPUKIAAHBIX 3aJad U3 PaslIndHbIX
oTpacied 3HaHMW W  peaJbHOU
JKU3HU. Hcnoub3oBarth
pUOIKEHHBIC BBIYHCIICHUS,
NpaBUjia OKPYTJICHUS, TPUKHIKY W
OLIEHKY pe3yJbTaTa BbIUUCICHUMN.
IIpuMeHATH pa3iMYHbIe METOMIBI
pemeHus PpaIOHAIBHBIX "
JIpOOHOpAIMOHATBHBIX YPaBHEHHUI;
a TaKKe METOJ WHTEPBAIOB I
peIIeHns HepaBeHCTB.
Omnepuposarn MOHATHMH
MHOTOWIEH OT OJHOH MEepeMEeHHOI],
€ro KOpHHU; NPUMEHSTh [EJICHUE
MHOIOWIE€Ha Ha MHOTOYJIEH C
OCTaTKOM, TEOpEMY

besy u reopemy Buera 1iis pemenus
3a/1a4.

SPYAUPOBAHHBIX
o0OyJaromuxcs HaJl UX
HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMH.
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Ne HaumeHnoBanue KonunuectrBo IIporpamMHoe coaep:kaHue OcHOBHbIE BUBbI JeSITE€IbHOCTH DJIEKTPOHHBIE CBs13b ¢ mporpamMmoii
n/n pa3aesioB U TeM 4acos o0yuaImuxcs (uudposbie) BOCIIUTAHUS
NPOrpaMMBlI o0pa3oBaTe/bHbIE
pecypcsbl
JUIL peIIeHUs CUCTeMbl JUHEHHBIX | OmepupoBaTh NOHATUSIMH:
ypaBHeHUU. PelleHue npUKIagHBIX | CUCTEMa JIMHEHWHBIX  ypaBHEHUH,
3a[a4 ¢ IOMOIIbIO CUCTEMBI JIMHEHHBIX | MAaTpHULA, ONpPEAETUTEIb MATPHIBL.
YPaBHECHHUHU. HUcnonb3oBath CBOMCTBa
onpenenurens 2 x 2 g
BBIUHCIICHUA ero 3HAYCHM,
NPUMEHATh  ONPEACIUTENN Ul
pEUICHUsT  CHCTeMbl  JIMHEHHBIX
YpaBHEHHI.
MoaenupoBaTth peanbHbIE
CHUTyallMd C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM, HCCIIEJ0BATh
MOCTPOCHHBIE MOJETH C IOMOIIBIO
MaTpHuIL u omnpenenuTeneH,
HHTEPIPETUPOBATh  IOJIyYCHHBIH
pe3yJbTar.

2. Oyukumun u  rpaduku. | 12 Oynkuus, crnocoOsl 3aganus pyHkiuy. | OnepupoBaTth noustusmu: | https://ege.sdamgia.ru | Ilpusneuenue
CreneHHas QyHKOUS C B3anmuO oOpaTtHbIe ¢byHKIUU. | QYHKIHS, CTIOCOOBI 3aIaHus BHUMAaHHSA
LETIBIM [TOKa3aTeIeM Kommozummst ~ gynkmmii.  I'paduk | pyHKumm;  B3auMHO — oOpaTHbIe o0ydJaromuxcs K

GbyHKIMN. OnemeHTapHble | QYHKIUHM, KOMIO3WUIMA (QYHKIHH, LICHHOCTHOMY aCIEKTY,
mpeobOpa3oBaHus rpaduKoB (GYHKOHU. | Tpaduk hyHKIHIH, 001acTh M3y9aeMBbIX Ha YPOKe
OOnacTp ompeneneHuss ¥ MHOXECTBO | OIpeeNeHUs " MHO>KECTBO SIBIICHUH.

3HaYeHnH QyHknuu. Hym QyHKmm. 3Ha4eHUH (QyHKIHHU, HYIH QYHKIIUH,

IIpoMexxyTKH 3HAKOTIOCTOSHCTBA. MPOMEXYTKH  3HAKOIOCTOSHCTBA;

Yéruple u  HeuyéTHble  (QYHKUMU. | JTUHEHHas, KBaJpaTU4Hasi,

Ilepuoanueckue GyHKIUU. | IpOOHOMMHEWHAsT W CTCICHHAs

[IpoMexyTKH MOHOTOHHOCTH (OYHKIMHU. | QYHKITUH.

MakcuMyMBl 1 MHHAMYMBI (DYHKIHUH. | BBINOJHATH JJIeMEHTapHbIE

Haubonpiiee 1 HauMeHblIIee 3HAYEHUE | PeoOpa3oBaHUsA rpagpukoB

¢yHKIMKM Ha mpoMmexyrtke. JluneiHas, | GpyHKumMii. 3HaTh U YMETb

KBaZipaTW4Hasi M  JPOOHOJIMHEHHAs | J0Ka3bIBATh 4E€THOCTh WU

GyHKIMN. OneMeHTapHOe | HEUYETHOCTb ¢byHKIHH,

HCCIIeIOBaHNUE U IOCTPOCHHE IPaMKOB | TIEPHOJIUIHOCTD ¢byHKIMH,

9THUX (QYHKIHH. HaXOJUTb MPOMEKYTKH

CreneHs ¢ LeAbIM IOKa3aTeNeM. MOHOTOHHOCTH ¢dyHKIHH,

bunom Herorona. MaKCUMYMBI " MHHUMYMBI
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Ne HaumeHnoBanue KonunuectrBo IIporpamMHoe coaep:kaHue OcHOBHbIE BUBbI JeSITE€IbHOCTH DJIEKTPOHHBIE CBs13b ¢ mporpamMmoii
n/n pa3aesioB U TeM 4acos o0yuaImuxcs (uudposbie) BOCIIUTAHUS
NPOrpaMMBlI o0pa3oBaTe/bHbIE
pecypcsbl
CreneHHast (GyHKIMS C HATYpaJIbHBIM U | (QyHKLINH, HauOobIIee u
LenbIM TokaszareneM. E€ cBoiicTBa W | HauMeHbIee 3HaueHHE (QYHKIMH Ha
rpaduk. MIPOMEKYTKE.
DopMyIHPOBATH |
WIIOCTPHPOBATH rpaduuecku
CBOMCTBA JIMHEWHOH, KBaIpaTUYHOH,
IpOOHO-TMHEHHOH W  CTETIeHHOH
GyHKIUH.
Beipa:kats bopmymamu
3aBHCUMOCTH M€Ky BEIHMIHMHAMHU.
3HaTh omnpeaeleHMe U CBOWCTBA
CTENICHU C IENbIM MOKa3aTeleM;
nogxonsanryro  (GopMy  3amuCH
}leﬁCTBHTeHbHLIX HHUCCII JIA
peuicHuss TMPaKTUYCCKUX 3aJad U
MPCACTABJICHUSA JaHHBIX.

3. Apudmernueckuii 15 Apudmernueckuit KopeHb | dopmyJupoBaTh, 3anuchiBaTh B | https://ege.sdamgia.ru | IlpumeHeHue Ha ypoke
KOpEHb N-0il CTENEHHU. HATYypaJIbHOHI CTENEHU U €r0 CBOMCTBA. | CHMBOJINYECKOU ¢dopme u MHTEPaKTUBHBIX (hOpM
HppanuonansHsie [IpeobpazoBanus YHCIIOBBIX | UCIIOJIb30BaTh CBOMCTBA KOPHS N-0H paboTsI C
YpaBHEHHUS BBIP@KEHUH, COAEp)KAallNX CTENEHW W | CTENEeHH JUIi  NpeoOpa3oBaHus 00yJaroImuMHuCS.

KOpPHU. BBIPA)KEHUIA. Opranuzanus medcTsa
HppanuonansHsie ypaBHeHus. | Haxonuth pelieHust MOTHBHUPOBaHHBIX U
OcHOBHbIE METO/bI pellieHNs] | UPpaliOHANIBHBIX ~ YPaBHEHHH C 3PyAUPOBaHHBIX
HppalHOHAIBHBIX YPAaBHEHUMN. | IIOMOILBIO PaBHOCHIIBHBIX oOyyaromuxcs HaJl uX
PaBHOCHIILHBIE nepexo/ibl B PCIICHUU TNEePEXO/10B U OCYIIECTBIIAA HCYyCHIEBAIOIIUMU
UPPALMOHAIIBHBIX YPAaBHEHUM. | IPOBEPKY KOPHEH. OJHOKJIACCHUKAMHU.
CpoiictBa u rpaduk KopHi n-od | CTpouTh rpaduk (QYHKIHH KOPHS
CTeNeHW Kak (yHKUMM OOpaTHOM | N-0if CTeneHHu Kak oOpaTHOM  Jjis
CTCTICHU C HATYPAJbHBIM ITOKA3aTCJIEM. ¢)yHKHI/II/I CTCTICHU C HaTypaJIbHbIM

MOKAa3aTesIeM.

4. INoxkasarenpHas 10 Crenenp c panmoHansHeIM | DopmyaupoBaTts  ompexesenue | https://ege.sdamgia.ru [IpuBnedenue
GbyHKIHS. MoKas3aTesieM U €€ CBOWCTBA. CTETEeHU c panoHaIbHBIM BHUMAaHHUS
[Toxa3zaTenbHble [okazatenbHas QyHKIMS, €€ CBOWCTBA | ITOKa3aTeseM. 00y4aromuxcs K
YpaBHEHHUS n rpapuk. Mcmnomp3oBanue rpaduka | BelmosHsTh npeodpa3oBaHus LIEHHOCTHOMY aCIIEKTY,

GYHKIMM U1l peIIeHHs ypaBHEHHWH. | YMCIIOBBIX BBIpaXKEHUI, H3y4aeMbIX Ha ypPOKe
IToxa3zaTenbHble ypaBHEeHHs. OCHOBHBIE | COAEPIKAIINX CTENEHU c SIBJICHUH.

21



Ne HaumeHnoBanue KonunuectrBo IIporpamMHoe coaep:kaHue OcHOBHbIE BUBbI JeSITE€IbHOCTH DJIEKTPOHHBIE CBs13b ¢ mporpamMmoii
n/n pa3aesioB U TeM 4acos o0yuaImuxcs (uudposbie) BOCIIUTAHUS
NMPOrpaMmbl o0pa3oBaTe/bHbIE
pecypchl
METOJABl  pEIlCHUS  IO0Ka3aTeNIbHBIX | palMOHAIBHBIM NOKa3aTesIeM.
ypaBHEHHH. Hcnons3oBaTh 1nppoBHIE PECypChI
JUIst MOCTPOCHHUS rpaguka
MOKa3aTeJIbHON ¢byHKIMH u
W3y4yeHHUs €€ CBOWCTB.
Haxogutsb pelieHus
MOKa3aTEIbHBIX YPaBHEHHUH.

5 Jlorapudpmudeckas 18 Jlorapudm YHCIa. CaoiictBa | JlaBaTh ompenejenue norapudma | https://ege.sdamgia.ru | [pumeneHue Ha ypoke
GyHKIHA. norapuma. Hecsatnanbie U | gucia; JECATHIHOTO u HMHTEPaKTHBHBIX (hOpM
Jlorapudmudeckue HaTypajbHbIE sorapu(Mbl. | HaTypaJlbHOTO Jorapudma. paboTsI C
ypaBHeHus (18 gacoB) [IpeobpazoBanue BbIpakeHul, | Mcnosb3oBarTh CBOICTBa 00yJaromuMHCs.

COZIEepIKaIIX norapuMsl. | gorapudmMoB UIA NpeoOpa3oBaHUsA Opranuzanus medcTsa
Jlorapudmuyeckas byHKIHSA, e€ | morapupMUUECKUX BBIPAKEHUH. MOTHBHPOBAHHBIX U
CBOMCTBA M TpaduK. Crpours rpaduk 3PYAUPOBAHHBIX
Hcnonp3oBanue rpaduka GyHKIUU s | TorapuMUUECKOr (DYHKIMM Kak 00yJaroImuxcs HaJl UX
peenus ypaBHEHHI. | 0OpaTHOW K TMOKa3aTeIbHOW U HEYCIIEBAIOLUMU
Jlorapudpmuueckue YpaBHEHHS. | HCIOJIb30BATh CBONCTBa OJTHOKJIACCHUKAMH.
OcHOBHBIE METOJIBI pemieHust | gorapuMUIecKod QYHKIMH UI
Jorapu(pMIYECKAX YpaBHEHHH. | pemeHus 3aiad.
PaBHOCHUIBHBIE Tepexons! B pemieHny | Haxoauthb penieHus
Jorapu(pMIYECKUX ypaBHEHHH. norapu()MUYECKUX YpaBHEHHH ¢

TIOMOIIBIO PaBHOCHIIBHBIX

MEepexoJ0B WM  OCYIIECTBIISA

IIPOBEPKY KOpPHEM.

6 TpuroHoMeTpryeCKue 22 CuHyc, KOCHHYC, TaHTeHC M KoTaHreHc | /laBaTh  ompengeienusi  cunyca, | https://ege.sdamgia.ru | IlpuMeHeHHe Ha ypoKe
BBIPAKEHUS YHUCJIOBOTO  apryMeHTta. ApKCHHYC, | KOCHHYCa, TAaHI'€HCAa M KOTaHIeHCa MUHTEPaKTHBHBIX (OpM
ypaBHeHH (22 yaca) ApPKKOCUHYC M apKTaHI'€HC 4YMCIOBOIO | YHCJIOBOTO aprymMeHTa; a TaKxke paboTHI C

apryMeHTa. TpuroHomeTpuueckas | apkcuHyca, apKKOCHHYCa u 00y4JaroInMHCS.
OKPYKHOCTb, ornpejiejieHue | apkraHrenca uyucia. I[lpumensiTh Opranuzanus medcrsa
TPUTOHOMETPHUUYECKHX (GYHKIMHA | OCHOBHBIE  TPHUTOHOMETPHYECKHE MOTHBHUPOBAHHBIX U
yucnoBoro  aprymeHtra. OcHOBHbIE | popMynbl JUIs  npeoOpa3oBaHUs 3pyIUPOBAHHBIX
TPUTOHOMETPHUECKHE (OpMyJIBI. | TPUTOHOMETPUUECKHUX BBIPAYKEHUH. 00y4Jaromuxcst Haj ux
[IpeobpazoBanue IIpumensits (dopmyIb HEYCIIEBAIOIUMHU
TPUTOHOMETPUUECKHUX BBIP@KECHUH. | TPUTOHOMETPUU  JJIsI  pEIIeHUs OJTHOKJIACCHUKaMHU.
Pemenne TPUTOHOMETPUYECKUX | OCHOBHBIX THIIOB

ypaBHEHHH TPUTOHOMETPUYECKHUX YPaBHEHHH.
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Ne HaumeHnoBanue KonunuectrBo IIporpamMHoe coaep:kaHue OcHOBHbIE BUBbI JeSITE€IbHOCTH DJIEKTPOHHBIE CBs13b ¢ mporpamMmoii
n/n pa3aesioB U TeM 4acos o0yuaImuxcs (uudposbie) BOCIIUTAHUS
NPOrpaMMBlI o0pa3oBaTe/bHbIE
pecypchl
7. [ocnenoBarensHocT U | 10 ITocnenoBarensHOCTH, croco0sl | OnepupoBaTth nousitusimu: | https://ege.sdamgia.ru [Ipusneuenue
mporpeccuu 3aJjaHus IOCIeJ0BAaTEILHOCTE. MOCJIE0BATEIBHOCTD, CIOCOOBI BHUMAaHUSA
MeTox MaTeMaTH4ecKOll WHIYKLIMU. | 3aJaHUs MocJe10BaTeIbHOCTENH; 00y4aromuxcs K
MOHOTOHHEBIE u OTPaHUYEHHBIC | MOHOTOHHBIE U  OTPaHHUYEHHBIE LIEHHOCTHOMY aCIEeKTY,
MOCTIEI0BATENBHOCTH. HcTopus | mocnenoBaTeNnbHOCTH; UCCIEAOBATh U3y4aeMbIX Ha ypOKe
aHamusa 6eCKOHETHO ManbIX. | MOCIEAOBATEIbHOCTH Ha SBIICHUN.
Apundmernueckas U TEOMETPHUYECKas | MOHOTOHHOCTb U OTPAHHYCHHOCTb.
IIPOTPECCHHU. IMonyyars nmpeacraBjeHHe 00
beckoneuno yOBIBatomast | OCHOBHBIX uaesx aHanmm3a
reomerpuueckas nporpeccusi. Cymma | OECKOHEYHO MalIbIX.
0OECKOHEYHO yOpIBatomeit | JlaBaTh ompeneieHue
TEOMETPUYECKOM IPOTPECCUM. apupmMeTHuecKoi 5
JIuHelHbI! ¥ 3KCTTOHEHIMATBHBIN POCT. | TEOMETPUUECKOU MPOTPECCUU.
Yucno e. Joka3pIBaTh CBOMCTBa
dopmyna  CIOXKHBIX  INPOLEHTOB. | apu(pMEeTHUECKOM u
Hcnonp3oBaHue mporpeccuu JUIS | TEOMETPUYECKOH porpeccum,
pereHus peabHBIX 3a1a4 | HaXOJIUTh CyMMy YJICHOB
MIPUKIIAJHOTO XapaKTepa. MPOTPECCUU, A TAKIKE CyMMY UYJICHOB
OECKOHEYHO yObIBaroIeit
FeOMETPUUECKON TIPOTPECCHH.
Hcnoan3zoBars mporpeccun  Amus
pelmleHus  3ajad  MPHUKIATHOTO
XapaxTep.
IIpumeHsaTs GOPMYIy CIIOXKHBIX
MPOIICHTOB JUIA PEIIeHHs 3a1a4 U3
peaJbHOM NPAKTUKHU.
8. HenpepbiBHbIe 20 HenpepsiBuble  ¢yHknun u ux | OnepupoBaTth noustusamu: | https://ege.sdamgia.ru | [Ipumenenune Ha ypoke
¢ynaxuuu. [IponsBoxHas cBoiicTBa. Touka pa3psIBa. (GyHKIUS HEIpephIBHAS HA OTPE3Ke, MUHTEPaKTHBHBIX (OpM
AcumnToTrsl  rpadukoB  (QYHKIMHA. | TOYKa pa3peiBa byHKIHH, paboTHI C
CaoiicTBa (h)yHKIMI HENpEpBIBHBIX Ha | acCUMITOTa rpaduka QyHKIuH. 00y4JaromuMHucs.
orpeske. Meron wuHTepBanoB s | [IpumMeHsATH cBoOiicTBA Opranuzanus medcrsa
pelleHNs HEPaBEeHCTB. HENPEPBIBHBIX ¢dyHKIMIHA JUIs MOTHBHPOBaHHBIX U

[IpuMeHeHHE CBOICTB HEMpPEPBIBHBIX
¢byHKIMA a1t perenust 3anad. [lepsas
U BTOpas NPOMU3BOJHBIE (DYHKIHUH.
OmnpeneneHne, TeOMETPUYECKHH W

peleHus 3ajau.
OnepnpoBaTh NOHATHAMU: TIEpBast
W BTOpas NMPOU3BOAHBIC (YHKIUH;
MOHNMATh (PU3NIECKUN U

SPYIUPOBAHHBIX
o0yJaromuxcs HaJl uX
HEYCIIEBAIOIIUMHU
OJIHOKJIACCHMKAMHM.
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Ne HaumeHnoBanue KonunuectrBo IIporpamMHoe coaep:kaHue OcHOBHbIE BUBbI JeSITE€IbHOCTH DJIEKTPOHHBIE CBs13b ¢ mporpamMmoii
n/n pa3aesioB U TeM 4acos o0yuaImuxcs (uudposbie) BOCIIUTAHUS
NMPOrpaMmbl o0pa3oBaTe/bHbIE
pecypcsbl
(¢u3MYEeCKUH  CMBICT  NPOM3BOIAHOW. | TEOMETPUYECKHUH CMBICIT
VYpaBHeHHE KacaTedbHOW K TrpadyKy | IMPOU3BOIAHOM; 3aMUCHIBATh
GbyHKIMN. IIpousBojHbIE | ypaBHEHUE KacaTEIbHOM.
3JIeMEHTapHbIX ¢GyHKIMHA. | BBIYMCISTH TPOU3BO/IHBIE CYMMBL,
IIpousBosnHast CyMMBI, MpPOU3BEACHUS, | MPOU3BEICHHUS, 9aCTHOTO u
JaCTHOTO ¥ KOMITO3HLIUH (DyHKITHH. CJIOKHOH (DyHKIIUH.
Hzyuarb IIPOU3BOJHbBIE
3JIEMEHTAPHBIX (DYHKIIUH.
Hcnonb3oBaTh reOMETpUUECKUN U
(GU3NIECKUH CMBICT TIPOU3BOJHOU
JUISL peTIeHNS 3a1a4.

9 [ToBTOpenue, 5 OcHoBHBIC MOHATHS Kypca anreOpsl v | IlpumenaTh ocHoBHble moHsTHS | https://ege.sdamgia.ru | IlpuBnedeHue
00001meHue, HayaJ MaTeMaTHYeCKOTo aHaIn3a Kypca anreOpsl u Hayail BHUMAaHUSA
CHUCTEMaTH3alUs 3HAHUH 10 KJjacca, 000011ICHIE U | MaTEeMaTHYECKOTO  aHamu3a  JUis 00yJaroImuxcs K

cUcTeMaTHU3alus 3HaHUH. pemeHus 3aad U3 pealbHON KU3HU [IEHHOCTHOMY aCIIeKTY,
U IPYTUX LIKOJBHBIX MIPEIMETOB. U3y4aeMbIX Ha YpOKe
SIBJICHUI.
OO011ee KOIUYeCTBO 136
4acoB M0 IIporpaMMe
11 KIIACC
Ne | HammenoBanmue pa3nesioB | KosmyectBo IIporpammHoe conepskanne OcHOBHBbIE BUABI 1eSITEJILHOCTH DJIeKTPOHHBIE Cps3b ¢
n/n M TeM NPOrpaMmbl 4acos o0y4arommxcst (uudposbie) NporpamMmmoii
o0pa3oBaTe/bHbIE BOCIUTAHUS
pecypcesl

1. UccrnenoBanme ¢yHKOui c | 22 [Ipumenenue MIPOU3BOIHOM K | Crpoutnb rpajpuk KOMITO3ULIUH [Ipumenenue Ha
MOMOIIBIO TPOU3BOIHON (22 HCCIIEI0BAaHUIO byHKIMHA Ha | QyHKOUI C ITOMOIIBIO BJIEMEHTAPHOTO YpOKe
yaca) MOHOTOHHOCTb u SKCTPEMYMBI. | UCCIEAOBaHMS U CBOMCTB KOMIIO3UIUH. MHTEPAKTHBHBIX

Haxoxnenue HanOOoJIBIIEro n | CTpouTh TreoMeTpu4ecKkne  o0pa3sbl ¢opm paboTsl ¢
HAaMMEHBIIIETO 3HAYCHHS HENPEPHIBHON | ypaBHEHHH u HEPaBEHCTB Ha 00yJaromuMucs.
¢yHKIMH Ha oTpe3ke. lIpuMmeHeHHWe | KOOpAMHATHOI IIOCKOCTH. Opranmzanus
MIPOU3BOTHON TUTS HaxoxaeHus | Mcmoabp30BaTh  TIPOW3BOAHYIO  JUIA medcerna
HAWTy4IIero pPEUICHHs B TPUKIAIHBIX | MCCIEOBAHUSI (yHKIIH Ha MOTHBHPOBaHHBIX
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3aja4ax, JUI1 ONPEAEICHUS CKOPOCTH H
YCKOpEeHHUs  Ipolecca, 3aIaHHOTO
(dopmynoit nim rpaduKom.

MOHOTOHHOCTh u 9KCTPEMYMBI;
HaXOJWTh HanOOJbIIEE W HaNMCHBIIICE
3HaueHMs1 (YHKIMM HETpephIBHOW Ha

M 3PYIUPOBAHHBIX
oOyJarommuxcs Haj
ux

Kommo3umust GyHKIUA. OTpe3Ke; CTPOUTH rpauku QYHKIHMH Ha HEYCIIEBaIOIIMU
I'eomeTprueckre 00pa3sl ypaBHEHHH U | OCHOBaHUH MIPOBEJAEHHOTO OJTHOKJIACCHUKaMHU.
HEpPaBEHCTB Ha KOOPJMHATHOW | MCCIICOBAaHUS.
IIOCKOCTH. Hcnons3oBaTh  NPOM3BOIHYIO IS
HaXOXJICHNS! HAWJIy4lIero pEUIeHUs B
MPUKIAAHBIX, B TOM YHCJIE COIHAIbHO-
SKOHOMHYECKHX, 3ajaqax, TSt
OTIPEICTICHUsI CKOPOCTH M yCKOPECHUS
mporecca, 3aJaHHOrO (OPMYJIONH MU
rpaduKOM.
IMonyyats  mpeacTraBieHHe 0
NPUMEHEHUH  MPOU3BOIHOM B
Pa3IMYHbBIX OTPACISIX 3HAHHUM.
[TepBooOpasnast 1 uHTerpan | 12 [lepBOOOpa3Hast, OCHOBHOE CBOMCTBO OnepupoBathb TIOHSITHSIMH. [TpuBneueHue
(12 gacos) nepBooOpa3ueix.  [lepBooOpasHbie nepBooOpasHas H oTpeIeIEHHBII BHMMaHUs
aneMeHTapHbIX (yHKIWA. [TpaBmia HHTETPAIL. 00y4aroumxcs K
HaXO0XKICHHU HepBOOOPa3HBIX. Haxogutn IIepBOOOPA3HBIC HEHHOCTHOMY
Hnrerpan. ['eoMeTpHUECKUH CMBICH 5JIEMEHTAPHBIX (YHKIMI M BBIYMCIATH acmeKxty,
HHTETpaa. Beruncnenue uHTerpan 1o ¢opmyne HploToHa— H3ydaeMBIX Ha
R . YPOKE SIBJIICHHH.
ONIPEAETEHHOTO  MHTErpaja 110 JleiibHuma.
¢dopmyne Herotona— JleiiOHuia. HaxoauThb mwiomnaas miockux Guryp u
[Mpumenenne MHTETpaja JUIst 00BEMBI Tel c TIOMOIIBIO
HaXOXJEHMS IUIOMA/el IUIOCKUX OTIpeZIeIEHHOTO HHTETpaJa.
¢uryp u oObEMOB reOMETPUYECKHX 3HAKOMUTBCSI C  MaTeMaTH4YeCKUM
Tell. IIpumepsr peleHui MOJIEJINPOBAHUEM Ha IIpUMeEpe
mudQepeHInANEHEIX  ypaBHEHUH. U pepeHIHaTbHBIX YPaBHCHUH.
Maremarnyeckoe  MOJICIMPOBAHNE IMosxyuyaTs npezcrapieHne o 3HAYCHUH
peasNbHBIX MPOIECCOB C TOMOIIBIO BBEJICHHS TMOHITHS HMHTErpana B
i depeHInanbHbIX YpaBHEHHUH. Pa3sBUTHUH MaTEMaTHKH.
I'padukn 14 Tpuronomerpuueckne Qynkuny, ux | Memoab3oBaTs HU(pPOBEIE pecypChl s [Tpumenenue Ha
TPUTOHOMETPHUUECKHUX CBOMCTBA M TpauKH. MOCTPOCHHMS rpauKoB ypoke
GyHKIHA. O100Op KOpHEH TPUTOHOMETPUYECKHX | TPUTOHOMETPUUYECKHX  (QYHKIMH U MHTEPAKTHBHBIX
Tpuronomerpuueckue ypaBHEHUN c MIOMOIIBIO | U3YYEHUS UX CBOMCTB. ¢dopm paboTsI ¢
HepaBeHCTBa (14 gacoB) TPUTOHOMETPUUECKOHN okpyxHoctu. | Pemarn TPUTOHOMETPUUYECKUE 00yJaromuMucs.
Pewenne TPUTOHOMETPUYECKHX | YPaBHEHHS U OCYLIECTBIISITH OTOOP Opranmnzanus
HEPaBEHCTB. KOpHEH c MTOMOIIIBIO mecTBa

25



TPUTOHOMETPUIECKON OKPY’KHOCTH.
IIpumensTh GOpMyNBl TPUTOHOMETPUHI
JUIs  pelleHHs  OCHOBHBIX  THIIOB

MOTHUBHUPOBAHHBIX

1 OPYAUPOBAHHBIX
00yYaIOIIHUXCSI HAJT

TPUTOHOMETPUYIECKUX HEpPaBEHCTB. ux
Hcnons3oBaTh 111(pOBBIE peCYpPCHI IS HEYCIEBAOIUMHI
MIOCTPOCHHS M MCCIIEAOBaHUS IpadKOB OJITHOKJIACCHUKaMHU.
GbyHKIMH.
WppanuonansHele, 24 OcHOBHBIE METOBI pemenust | IIpuMeHATH CBOICTBA TOKAa3aTEIbHOM 1 IIpusneueHue
MOKa3aTeNIbHbIe u MOKa3aTeNbHBIX U JIOrapU(MHUYECKUX | JIorapuMUUECKOI GbyHKIMIA K BHUMaHHMS
norapupMHUIECKUe HEpPaBEHCTB. PELICHUIO MIOKa3aTEIbHBIX " o0ydJaromuxcs K
HepaBeHCTBa (24 yaca) OcHOBHBIE METOZBI pemeHust | JorapupMHUIECKIX HEPaBEHCTB. LIEHHOCTHOMY
MpPPaLOHATBHBIX HepaBeHCTB. | OG0CHOBATH PaBHOCHIIBHOCTD aCTIEKTY,
I'paduaeckue METOJIBI peLIeHus | MepexooB. N3y4aeMbIX Ha
HUppalMOHATBHBIX, IIOKa3aTeNbHBIX W | Pemars HppaoHaIbHbIC u YPOKE SIBJICHHH.
Jorapu(pMIIECKAX ypaBHEHHUH 1 | KOMOMHUPOBaHHBIE HEPaBEHCTBA, C
HEPaBEHCTB. MIOMOIIIBIO0 PABHOCUIIBHBIX TIEPEXO0JIOB.
Hcnons3oBaTh rpaduueckue METOIbI U
CBOMCTBA BXOJAIIMX B YpPaBHEHHUE WIIH
HEpaBeHCTBO (DYHKIMHA JUIsl peleHus
3a7a4H.
Kommuiexkcubie umcma (10 | 10 KommnekcHble umcna. AnreOpaunyeckas | OnepupoBaTh TOHSTUSIMHU: IIpumenenue Ha
4acoB) U TpUTOHOMETpUYecKast (JOPMBI 3allicH | KOMIUIEKCHOE YHCIO W MHOXECTBO ypoke
KOMIUIEKCHOTO YHCiIa. ApuMETHIECKHE | KOMIUIEKCHBIX YHCEII. MHTEPAKTHBHBIX
ollepanvy C KOMIUIEKCHBIMU uynciami. | [IpeacTaBiasiTb KOMIUICKCHBIE YMCa B ¢dopm paboTsl ¢
N300pakeHne KOMIUICKCHBIX YHCENl Ha | anreOpandeckoi u 00ydJaromuMucs.
KOOpJIMHATHOW IuIockocTH. @opMmylnia | TPUTOHOMETPHUUECKOMN ¢dopme. Opranuszanus
Myaspa. KopHu n-oif crenenn u3 | BbINOJIHATH apudMeTHIECKHe medcera
KOMIIJIEKCHOTO  4Hcia. [IpuMeHeHHe | omepanuu ¢ HUMH. MOTHBUPOBaHHBIX
KOMITIEKCHBIX uucen  and pemeHus | M300pakaTh KOMIUIEKCHBIE YHCIIA Ha U 3pyIUPOBAHHBIX
(U3MYECKHX U FEOMETPUYECKHUX 3a/1au. KOOPAWHATHOM IIIOCKOCTH. o0ydJaromuxcs Hajl
Mpumensite  Gopmyny Myaspa u )50,
MOJIy4aTh MPECTaBICHUE O KOPHSX N-0it HEYCIEBAOIIUMHI
CTENECHU U3 KOMIUIEKCHOTO YHCIa. OJTHOKJIACCHUKaMU.
3HaKOMHUThCH c TIpUMepaMu
HNPUMEHEHUs] KOMIUIEKCHBIX YUCed JUIs
peleHus TEOMETPUUECKUX u
¢dr3uYecKnx 3a/1a4.
Harypamsubie u  uensie | 10 Harypaneubie w  nemsle  uucina. | OnepupoBaTth TIOHSATHSAMH: [Tpumenenue Ha

gucna (10 gacos)

[IpumeHeHre NPU3HAKOB  JIEIMMOCTH
nenwix yucesr, HOJl u HOK, ocrarkoB o

HaTypaJibHOC u oeioec qucCJio,
MHOKECTBO HATYpaJIbHBIX W HEJbIX

ypoKe
HWHTEPAKTHBHBIX
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MOIymo, anropurMa EBkmmpma s
pemIeHus 3a7a4 B IEIbIX YNCIIax.

YHCelI.

Hcnonb30BaTh NPU3HAKA JIETUMOCTH
LENBIX YHCeN; OCTaTKH IO MOIYJIO;
HOJI u HOK HaTypanbHBIX dHCETN;
anroput™ EBxunnaa s pemieHus 3anad.
3anuceIBaTh HaTypajbHblE YHMCIAa B
pPa3NUYHBIX MO3ULHUOHHBIX CHCTEMax
CUHCIICHUS.

¢dopm paboTHI ¢
00yJaromuMucs.
Opranuzanus
medcrBa
MOTHUBUPOBaHHBIX
U 3pYIUPOBAHHBIX
00yYaIOIIUXCSI HAJT
ux

HEYCHEBAIOIIUMHI
OJTHOKIIACCHHKaMHU.
Cuctembl  panMioHaJbHBIX, | 12 CucrtemMa M COBOKYNMHOCTh ypaBHeHHH. | OnepupoBaTh NOHSATHSIMH: CHCTEMA U IIpumeHeHne Ha
UppaliOHaIbHBIX PaBHOCHIBHBIE CHCTEMBI H CHCTEMBI | COBOKYIHOCTb YpaBHEHUH u yYpoke
MOKAa3aTEeNbHBIX u CIIEACTBUSI. HEPAaBEHCTB; PELICHHE CHCTEMBl WU HHTEPaKTHUBHBIX
JoTapupMHIECKUX OCHOBHBIE METOJBI PELIEHHS CUCTEM H | COBOKYMHOCTH; PABHOCHIIbHBIE CUCTEMBI ¢opm paboTsl ¢
ypaBHeHHH (12 gacoB) COBOKYIIHOCTEH palOHANBHBIX, | U CUCTEMBI-CIEICTBHS. 00yJaromuMucs.
HppalMOHANBHBIX, TIOKa3aTeNbHBIX U | HaxoauTh  pemieHMsi  cucTeM U Opranuzanus
Jorapu(pMHYECKUX YpaBHCHHUH. | COBOKYITHOCTEH LENBIX parMoHaIbHbIX, medcrBa
[IpuMeHeHHe ypaBHEHHWH, CHCTEM U | UPPAllMOHAIBHBIX, TIOKA3aTEIBHBIX U MOTHBUPOBaHHBIX
HEPaBEHCTB K peleHuto | JorapupMUIecKux ypaBHEHUH u U 3pYIUPOBAHHBIX
MaTeMaTHYeCKUX 3a7ad M 3aJad M3 | HEPaBEHCTB. o0ydJaromuxcs Haj
pa3IuYHbIX 00JacTeil HayKu U peaibHOW | [IpUMEHSITh CHUCTEMbl ypaBHEHHHA K 50,4
JKM3HY, WHTEPIpETalys MOIY4YECHHBIX | PEIICHHIO  TEKCTOBBIX  3ajad W3 HEYCHEBAIOIUMHI
pe3yIbTaToB. pasnuuHbIX ~ oOnacTeli  3HaHMH W OJIHOKIIACCHHKaMHU.
peanbHON KM3HH; MHTEPIPEeTHPOBATH
MOJy4EHHBIE PELICHUSI.
Hcnons30BaTh IUPPOBEIE PECYPCHI.
3amaun ¢ mapamerpamu (16 | 16 PaunonaneHele, vppauuoHanbHble, | BriOupaTh croco0 pelieHus [Ipusneuenune
JacoB) NOKa3aTeNbHble, JIOTapu(MUYECKHe | | palMOHAJIBHBIX, HpparMOHATIBHBIX, BHUMAaHHUS
TPUTOHOMETPUYECKHE YpaBHEHUsI, | OKAa3aTeNbHbIX, JIOTAPUOMHUUECKUX U oOyuaromuxcs K
HEpaBEHCTBA M CHCTEMBI C TAapaMeTPaMHu. | TPUTOHOMETPUYECKUX  YpaBHEHHH U LIEHHOCTHOMY
IToctpoenue " HCCIIEIOBAaHNE | HEPABEHCTB, COMACPXKALINX MOIYIH H aCIeKTy,

MaTEMaTUYECKUX MOZEIEH pealbHbIX
CUTyallull C IIOMOUIbK) YPaBHEHMUI,
CHCTEM YypaBHEHHUH U HEPABEHCTB C
napameTpaMu

apamMeTphl.

MpumensiTs rpaduueckue "
AQHAJIUTUYECKHE METOIBI Ul PEIICHUS
ypaBHEHUH " HEpPaBEHCTB c

napamMeTpamMu, a TaKXe HCCIeJOBaHUe
(GYHKIUH MeTOJaMH MaTeMaTHYECKOTrO
aHanusa.

Crpontsb " HCCJIEI0BATH
MaTEeMaTHU4YCCKUEC MOICIIHU PpCaIbHBIX

N3y4a€MbIX Ha
YPOKE SIBIICHUH.
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CUTYyalUi C IOMOILBIO YPABHEHUH,
HEPABEHCTB M CUCTEM C MapaMeTPaMH.

[ToBTOpeHnue, obo0IIeHNE,
cuctemarusanus 3Hanui (16
4acoB)

16

OCHOBHBIC TIOHATHS W METOIBI Kypca,
000011eHNE U CHCTEMATU3aLUs 3HAHW.

MoaenupoBaTh peanbHbIe CUTyalluy Ha
SI3BIKE anreopsl, COCTaBIIATh
BBIP@KCHUS, YPaBHEHHUsI, HEPABEHCTBA U
UX CHCTEMBl IO YCJIOBHIO 3aJauH,
UCCIICIOBaTh IOCTPOEHHBIE MOJEIH C
UCIIONIb30BAaHUEM ammapara anreopsl,

UHTEPIPETUPOBATh TIOJTY4EHHBIN
pe3yJbTar.
IIpumensTs GbyHKIMN TSt

MOJCIUPOBAHUS M HCCICIOBAHUSI
pEaTBHBIX POLIECCOB.

Pemartb npuKIaIHBIC 3aJa4d, B TOM
YHCIIe COLMAIbHO-YKOHOMHYECKOTO |
¢du3nueckoro xapaxrepa, CpeACTBaMHU
anreOppl M MaTeMaTHYECKOro aHaJIM3a.

[Ipumenenue Ha
ypoke
HMHTEPAKTHBHBIX
¢dbopM paboThI ¢
00yJaroIUMUCS.
Opranuzanus
medcrea
MOTHUBHPOBAHHBIX
U 3PYIUPOBAHHBIX
0o0yJaromuxcst HaJ
ux
HEYCIIEBAIOIIMU
OJTHOKJIACCHUKAMHU.

OO0111€€ KOIUYESCTBO YacOB
0 IpoTrpaMme
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®OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

HNOACHUTEJIBHAS 3AIIUCKA
BaxxHocTh yueOHOro Kypca reoMEeTpHH Ha YPOBHE CpeIHEro 0011ero oopasoBanus o0ycaoBieHa

MPAKTUYECKON 3HAUMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PE3yIbTAaTOB O0yUEHUSI TCOMETPHUH B
HANpaBICHUU JIMYHOCTHOTO  pa3BUTUS  oOydarommxcs, (GopMHpOBaHUS  (YHKIIHOHAIBHON
MaTeMaTHYeCKON TPaMOTHOCTH, U3y4eHHUs IPYTUX Y4eOHbIX TUCHMIUIMH. Pa3Butue y oOyuarommxcs
NPaBUJIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHA TE€OMETPUYECKUX aOCTpaKIMid,
COOTHOILICHUH PEATbHOTO U HJICAIbHOTO, XapaKTepe OTPAKEHUSI MATEeMaTHUECKOW HAyKOH SIBICHUN U
IIPOLIECCOB PEAJbHOIO0 MHpa, MECTE TE€OMETPUM B CHUCTEME HAyK M pOJIM MaTEeMaTHYECKOIo
MOJICIIMPOBAaHUSI B HAYYHOM IIO3HAHUM M B TPAKTHKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUs OOYYAIOIIMXCS, a TaKKe KadecTB MBILIUICHUS, HEOOXOMUMBIX JUIs aJanTalud B
COBPEMEHHOM OOIIIeCTBeE.

['eomeTpus ABILETCS OJHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 0011ero 00pa3oBaHus,
TaKk Kak o0ecredyrnBaeT BO3MOXKHOCTb HW3YYEHHUS KaK JWCHUIUIMH ECTECTBEHHO-HAYYHOU
HaIpPaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlornueckoe MbIIIICHHE, (OPMHUPYEMOE MPU M3YyYCHUU OOYYAIONIMMHCS NMOHSTHIHBIX OCHOB
TE€OMETPUM U TIOCTPOCHUU IETIOYKHU JIOTUYECKUX YTBEPXKICHHM B XOJIe PEIICHHS] T€OMETPHUYECKHUX
3a/1a4, yMEHHE BBIIBUTATh U OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCS MPU PEIICHUU
3a/1a4 eCTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU U3 Kypca (pU3UKH.

YMeHue OopueHTHPOBATHCS B IMPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO pOJIb BO BCEX 00JacTsIX
NesTeNIbHOCTH 4YenoBeka. OpHeHTalus ueloBeKa BO BPEMEHM U IPOCTPAaHCTBE — HEOOXOIUMOe
YCIIOBUE €r0 COLMAIBHOTO OBbITHS, opMa OTpaKeHUsI OKPY’KAIOLIEro MHUpPA, YCIOBUE YCIIEUIHOTO
MO3HAHUS U aKTUBHOTO IMpeoOpa3oBaHus AeicTBUTENbHOCTU. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSET pa3Hble BHUJBI Y4eOHOU M TPYIOBOM NEATEIHHOCTH, SBISETCS OJHUM H3
npodeccHoHaTbHO BaYKHBIX KauecTB, MOATOMY aKTyalbHa 3ajadya (OPMHUPOBAHUS Y 00YUArOMIMXCS
MIPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUAHOCTH OOPAa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO
KOMITOHEHTa B MOJIFOTOBKE K MPAKTUYECKON AESITETFHOCTH MO MHOTUM HANPaBICHUSIM.

ey n3yyeHus y4eOHOI0 nmpeamera

Ilens ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a30BOM ypoBHE OOy4deHHST —
o01eoOpa3oBaTeibHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOyYarONIMXCS dYepe3 obOecreueHue
BO3MOYKHOCTH TPUOOpETEHHs] M WCIOIBb30BaHUS CUCTEMATHUECKUX TE€OMETPUYECKHX 3HAaHUH U
NeWCTBUH, crenu(pUIHBIX TE€OMETPHH, BO3MOXXHOCTH YCIICIIHOTO IPOODKEHHUS 00pa3oBaHUsS TI0
CHEIMATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM T'€OMETPHH.

[IpuoputeTHBIMU 33/1a4aMU OCBOCHHUSI y4eOHOTO Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—
11 knaccax sIBJISIFOTCS:

(dbopMUpOBaHKE TIPEJICTABICHHS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPHI
0CO3HaHME €€ B3aMMOCBSI3U C OKPY>KAIOLIIM MUPOM;

(dbopMHUpOBaHHE TIPEICTABICHUS O MHOTOTPAaHHMKAX W TejlaX BpAIICHUS KaK O BaXKHEUIITHX
MaTeMaTHYECKUX MOJIENSX, MO3BOJSIONIMX ONKCHIBATE M M3Yy4aTh pa3HbIC SBJICHUS OKPYKAFOIIETO
MUDA;

dbopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTekKaxX, MOJCIAX M B pPEATbHOM MHUPE
MHOTOTPaHHUKU U TeJa BPALICHUS;
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OBJIAJICHUE METOJIaMH PELICHHUs 3a]a4 Ha MOCTPOCHMUS Ha M300pa’keHHUSIX MPOCTPAHCTBEHHBIX
duryp;

¢dbopMHpOBaHHE YMEHHUSI ONEPUPOBATh OCHOBHBIMHM TOHSTHSIMHU O MHOTOTPAaHHHKAX M Tejax
BpAILCHHUS U X OCHOBHBIMU CBOWCTBAMH;

OBJIa/ICHUE AITOPUTMAaMH PEIICHHsI OCHOBHBIX THUIIOB 33J1a4, (HOpMUPOBAHHE YMEHHS TPOBOIUTH
HECIIOKHBIE JIOKA3aTeNIbHBIE PACCYKIEHHS B XOZE PELICHHUS CTEPEOMETPUYECKUX 3a/ad U 3a/1ad C
MPAKTUYECKUM COJICPKAHUEM;

pa3sBUTHE MHTEIJUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00y4arommxcsi, O3HABATEIbHOM
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIUICHUS;

(dopmupoBaHne GYHKIHMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON I€OMETpUU:

YMEHHUE paclo3HaBaTh MIPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYallUsIX M INPU HU3YYEHUU APYrHMX YUEOHBIX IPEIMETOB, HPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTb WX Ha S3bIKE I'€OMETPUM U CO3/1aBaTh
IE€OMETPUUECKUE MOJIENIH, IPUMEHATh OCBOEHHBIH TI'€OMETpUYECKU ammapar Juisl pelleHus
MPAaKTUKOOPUEHTUPOBAHHBIX 33J1a4u, HHTEPIIPETUPOBATH U OLIEHUBATh MOJTyYCHHBIC PE3YIbTATHI.

OTnu4uTeNbHON O0COOEHHOCTHIO MPOTPAMMBI IO TEOMETPUU SBISETCS BKIIOUEHHE B KypC
CTEpEOMETPUH B Hadyaje €ro M3y4eHHUs 3aJay, PelIacMbIX Ha YPOBHE MHTYHTHBHOTO IMO3HAHUS, U
orpenesi€éHHBIM 00pa3oM OpraHM30BaHHas paboTa HAJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO U MMPOCTPAHCTBEHHOTO MBIIIIJICHUS, CTUMYJIUPYET MPOTEKaHUE HHTYUTUBHBIX IIPOIIECCOB,
MOTHBHUPYET K JalbHEHIIEMY H3yYCHHIO MTPEIMETA.

[Ipenmourenue oOTHA€rcss HATIATHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOCH OCHOBE UYBCTBEHHOCTh NPEAMETHO MPAKTHYECKON
IesTeNbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUH Y 00yJaIOMIMXCsl B KypCe CTEPEOMETPUHI
MIPOBOAMTCS 3a CYET pEIIeHUs 3aJad Ha CO3JlaHue IPOCTPAHCTBEHHBIX 00pa3oB W 3aJay Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpa3a MPOBOAUTCA C OMNOPOH Ha
HarJSIHOCT, @ ONEpUPOBaHHE 00pa30M — B YCIOBHSAX OTBJICUYEHHUS OT HATJISTHOCTH, MBICIIEHHOTO
M3MEHEHHS €r0 HCXOHOTO CO/ICPKaHMS.

OCHOBHBIMHU cOZiepKaTeNbHBIMU JIMHUAMU ydeOHoro kypca «I'eomerpusi» B 10—11 kiaccax
ABISIOTCS: «MHoOrOrpaHHUKN», «[IpsiMble W TTOCKOCTH B TpPOCTpaHCTBe», «Tema BpamieHus»,
«BeKTOpbI 1 KOOPAWHATHI B IIPOCTPAHCTBEY.
dopMupoBaHUEe JJOTHUECKUX YMEHUH pacrpeaessieTcss He TOJIBKO 10 COAep KaTeIbHbIM JIUHUSAM, HO U
0 rojiaM oOy4eHHsl Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yjibTaTaM OCBOCHMS
IporpaMMbl MO TEOMETPHUH, paclpeleN€éHHbIM 10 ToJaM OOY4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oMm, 4YTOOBI OBJaJE€HHE T€OMETPUUECKUMHU TMOHSATHAMU M HaBBIKAMU OCYILIECTBISIOCH
MOCTIeIOBATENbHO U MOCTYNATENbHO, C COOJIIOJICHUEM NMPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HaHUS BKIIOYAJIHUCH B OOIIYI0 CUCTEMY I€OMETPUUYECKUX MPEICTaBICHUH 00yJatonxcs, pacupsis
u yriny6unss e€, o0pa3ys MpovHbIe MHOXXECTBEHHBIE CBSI3H.

MecTto yyeOHOro npeamera B y4eOHOM IJIaHe

OO1ee yKncIo 4acoB, pEKOMEHIOBaHHBIX JUIS M3yueHHs: yueOHoro kypca «['eomerpus» — 102
gaca: B 10 kmacce — 68 yacoB (2 yaca B Heento), B 11 kimacce — 34 yaca (1 gac B Hezenio).
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COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE OHATHUSA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHcTBO. [loHsTHE 06
aKCHOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.
Bsaumnoe pacnonoxeHnue nNpsSMbIX B IPOCTPAHCTBE: MepeceKaroluecs, napauieabHble U
CKpeluuBarouecs npsmble. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE:
napajulieNibHbIe MPSMbIE B IPOCTPAHCTBE, NApalIeIbHOCTh TPEX MPAMBIX, TapalIeIbHOCTh IPSIMON 1
IJIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJl MEKY IIPSIMBIMU B IIPOCTPAHCTBE.
[TapanienbHOCTb MJIOCKOCTEH: MapaieibHble INIOCKOCTH, CBOMCTBA MapalljIe/IbHBIX MIJI0CKOCTEH.
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPAdp, KyO, mapasiesenune],
MIOCTPOCHUE CEUCHU.

[lepneHuKyISIPHOCTD MPSMOM U TIIIOCKOCTH: TIEPIICHIUKYIISIPHBIC MIPSIMBIE B POCTPAHCTBE, MPSMbIS
napajuieNibHble U NEPIEeHIUKYISIPHbIC K MII0CKOCTH, MPU3HAK MEPIEHANKYIISIPHOCTH MPSMON U
IJIOCKOCTH, TEOPEMA O MPSMON MEPIEHIUKYJIIPHOM IIIOCKOCTU. YTIIbl B IPOCTPAHCTBE: IOl MEXTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIN yroJl, TMHEHHBINH yroll AByrpaHHoro yria. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0 IJIOCKOCTHU, PACCTOSHUE OT MPSIMOM JI0 IJIOCKOCTH, MPOEKIIUS
¢burypsl Ha MWIOCKOCTh. [leprneHuKyIIpHOCTD MIIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHANKYIsIpax.

MHOrorpaHHuKHa

[TonsiTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIbIC U HEBBIITYKJIbIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOTOTpaHHKKA. [Ipu3ma: n-yroiapHas npusMa, TpaHu U OCHOBAHHS
MIPU3MBI, IPsIMasi ¥ HAKJIOHHAs! TPU3MbI, OOKOBasl U MMOJIHAsI TOBEPXHOCTH NpU3MEI. [lapannenenumnen,
MPSIMOYTOJIBHBIN MapajuieNienuIe]] U ero cBoictea. [lupamuaa: n-yroiapHas nupaMmuia, TpaHu U
OCHOBaHME MUPAMH/JIbI, OOKOBAsI M TMOJTHASI TOBEPXHOCTH MUPaMUJIbI, TPaBUIIbHAS U yCeUEHHAs
NUpaMua. IJIEMEHTHI IPU3MBbI U TupaMubl. [IpaBUIbHBIE MHOTOIPaHHUKU: TOHSATUE TIPABUIIBHOTO
MHOTOTPaHHUKA, TIpaBUJIbHAs TTPU3Ma U MPaBUIIbHAS THUPAMU/IA, TIPABIIIbHAS TPEYTOJIbHAs TUpaMuIa
Y TIPaBUIBHBIN TeTpasap, kKy0. [IpencraBienne o mpaBUiIbLHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojexa’ap u ukocasap. CeyeHus NpU3Mbl U MUPaAMUJIbIL.

CummeTpus B IpOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, IPSIMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTUpaMUaX, MapauieJenuneax, MpaBuiIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue sJeMeHTOB MHOTOTPaHHUKOB: p&€0pa, AuaroHanu, yrisl. [1omans 6okoBoi
MOBEPXHOCTHU U MOJHON NOBEPXHOCTU MPSAMOM MPU3MBI, IJIONIAb OCHOBaHHM, TeopemMa 0 60KOBOM
MOBEPXHOCTH MPsIMO Tipu3MbL. [11o1mans 60k0BOM MOBEPXHOCTH U TOBEPXHOCTH MPABUIBHON
MMpaMH/JIbl, TEOpeMa O IUIoIaau yceu€HHoU nupaMusl. [Tonstue 06 06béme. O0BEM nupamMubl,
MIPU3MBL.

[TogoOHebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TIOMAIIMU MTOBEPXHOCTEH, 00bEMaMu
MOI0OHBIX Te.

11 KJIACC
Tena Bpamenus

[lwimHapuyeckass TMOBEPXHOCTb, OO0pasylollue UWIMHIAPUYECKOH MOBEPXHOCTH, OCh
HWINHAPUYECKOM moBepXHOCTH. L{mnHap: ocHOBaHUs U OGOKOBasi MOBEPXHOCTh, 00pa3yromas 1 ock,
ionaib 00KOBOM U MOJTHON MOBEPXHOCTH.

KoHnueckast MOBEpXHOCTb, O0pa3yrollMe KOHUYECKOH IMOBEPXHOCTH, OCh W BEpUIMHA
KOHHUYECKOH moBepxHOCTH. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yromas U 0Ch, IUIOIIAAL OOKOBOM U
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MOJTHOM TOBEPXHOCTH. YCEUEHHBIH KOHYyC: OOpasylollde M BBICOTA, OCHOBaHHMS M OOKOBas
MTOBEPXHOCTb.

Ceepa u map: HeHTp, paauyc, IOUAMETP, IUIOIAAb IIOBEPXHOCTH cdepsl. B3aumHoe
pacrosioskeHue chepbl U INIOCKOCTH, KacaTellbHas MII0CKOCTh K cepe, IIouaas cQepsl.

N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BEépTka uumHApa U KOHYyca.
KomOuHnamu Ten BpameHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cepsl,
cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonsitue 06 00pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME PSIMOYTOJILHOTO
napauiesienunena u ciueacteus u3 He€. O0bEM nuuHapa, KoHyca. O0BEM mapa u riomaab chepsl.

[Tono6ubIe Tena B ipocTpancTBe. COOTHONICHUS MEKTY TUIOMIAISIMUA TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ceuenus nuanHApa (MapauIeIbHO U MEPIICHANKYIISIPHO OCH), CEYEeHUS KOHYyca (IapaienbHoe
OCHOBAHHIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B ipocTpaHcTBe. C0KEeHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yucio. PasiioxeHue BekTopa 1o TpéM HeKOMILIaHapHbIM BekTopaMm. [IpaBwiio napamnenenunena.
Pewrenue 3amay, cBA3aHHBIX ¢ IPUMEHEHUEM ITpaBUJI IEUCTBUM ¢ BekTopamu. lIpsimoyronpHas
cucTemMa KoopauHaT B npoctpanctse. Koopannatel BekTopa. [Ipocreiimme 3a1a4m B KOOpIMHATAX.
VYron mexay BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BhIuncieHue yrioB MeX1y IpsIMbIMU
U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBINA METOT IIPY PELIEHUHA T'€OMETPUYECKUX 3a/1a4.

MHNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC
K koH1y o6yuenus B 10 kiacce 00ydaromuiics MOTY4UT CIEAYIOIINE PeAMETHbIE Pe3yJIbTaThl:
OTIepUPOBATh MOHATUAMU: TOUKA, IPSIMasi, IIIOCKOCTb;
IIPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX IIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4;
OTNIepUPOBATh MOHATUAMU: APAJUIETBHOCTD U NEPIEHIUKYISIPHOCTD IPSIMBIX U MJIOCKOCTEH;
KJ1acCcU(UIUPOBATh B3aUMHOE PACHOJIOXKEHHUE MPSMBIX M IUIOCKOCTEHN B IPOCTPAHCTBE; ONEPHPOBATH
MOHATHUSIMU: JIBYTPaHHBIN yToJl, TPaHy JIBYTPaHHOIO yria, pedpo ABYTpaHHOTO yria, TMHEHHBIN yros
JBYTPAHHOI'O yIJIa, TpagyCcHas Mepa ABYTPaHHOIO yIJa;

ONEpUpPOBaTh  IOHATUSAMHU: MHOIOTPaHHUK, BBIYKJIBIM U HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUJIbHBII MHOTOTPaHHUK;
pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPaHHUKOB (TMpaMua, Npu3ma,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);
KJ1accu(UIMpoOBaTh MHOTOTPAaHHHUKH, BEIOUPAs OCHOBaHMS IS KI1acCU(pUKAIIMK (BBITYKIIbIE U
HEBBIMYKJIbIe MHOTOTPaHHUKH, TIPaBUIIbHBIE MHOTOTPAHHUKH, NPSMbIE U HAKJIOHHbIE IPU3MBI,
napaJiesIenuIe/bl); OepupoBaTh MOHATUAMU: CEKYIIas MIOCKOCTh, CEYeHHE MHOT'OTPaHHHUKOB;
OOBSACHATH MPUHIUIIBI TIOCTPOCHUSI CEUEHMI, UCTIONB3YS METOJ] CIIE/OB;
CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BHIIOJIHATD (BBIHOCHBIE) MJIOCKUE YEPTEKH U3
PUCYHKOB MIPOCTHIX O0BEMHBIX QUTYP:
BUJ] CBEPXY, COOKY, CHU3Y; pPelIaTh 3aJjaui Ha HaXOXKJeHHE TeOMETPHUECKUX BEIMYHUH 0 0Opa3am
WM aJrOpUTMaM, IPUMEHSS U3BECTHBIE AaHATUTHUECKUE METO/IbI ITPU PELIEHUH CTaHAAPTHBIX
MaTEMaTHYECKUX 3a7a4 Ha BBIYMCIIEHUE PACCTOSTHUM MEXAY ABYMs TOUKAMM, OT TOUKH JI0 MPSIMOH,
OT TOYKH JI0 MIIOCKOCTH, MEXKAY CKPEIINBAIOIKUMHUCS MPSIMBIMU; PelIaTh 3aJ]aul Ha HaX0XKJIEHUE
reOMETPHUECKUX BEIMYHUH 110 00pa3laM WK alropuT™MaM, IPUMEHsIs U3BECTHBIC aHAIUTHYECKUE
METO/bI PU PEIIEHUH CTaHJAPTHBIX MATEMaTUYECKHX 3aa4 Ha BBIUYMCICHHUE YIIIOB MEXKAY
CKPEILMBAIOIIMMUCS IPSIMBIMHU, MEXKIY IPSIMON U TUIOCKOCTBIO, MEXKY IUNIOCKOCTSIMH, IBYTPAHHBIX
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YIJIOB;

BBIUUCIIATh 00BEMBI U IO/ TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3Ma, MIUpaMKUIa) ¢

npUMEHEHHEM (OPMYIL, BEIYUCISATH COOTHOLICHHS MEXKY TUIOIIAAsIMUA TOBEPXHOCTEH, 00BEMaMu

110JI0OHBIX MHOTOTPAHHUKOB;

OIIEPUPOBATH ITOHATUSAMU: CUMMETPHUS B IIPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,

OCh U IJIOCKOCTh CUMMETPHHU (PUTYpBI; U3BIIEKATh, IPEOOPa30BbIBATh U UHTEPIPETUPOBATH

MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTexKax U

PHUCYHKAX;

MPUMEHSTh TEOMETPUYECKUe (PaKThI AJIS pEIICHUS CTEPEOMETPUUYECKHIX 3a1a4,

IPEJIOIararoIluX HECKOJIbKO 1IaroB peIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe;
IIPUMEHATh ~ IPOCTEHINNE IIPOrpaAMMHbBIC cpencraa u 3JIEKTPOHHO-

KOMMYHMKAIL[MOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOJE U )KU3HU, PACIIO3HABATH

IIPOSIBJICHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE;

IIPUMEHSATH ITOJyYEHHBIE 3HAHUS HA IIPAKTUKE: aHAIM3UPOBATh PEAJIBHBIE CUTYallMU U IPUMEHITh

M3yUYEHHbIE MOHATHS B IPOLIECCE MOMCKA PELLICHHUsI MaTEMaTHUECKU C(OPMYINPOBaHHON POOIIEMBI,

MOJECIIMPOBATh PEAIbHBIEC CUTYALIMU Ha SI3bIKE TE€OMETPUH, UCCIEA0BATh IIOCTPOCHHBIE MOJCIIH C

HCIOJIb30BAHUEM F€OMETPUYECKUX MOHATUN U TEOpeM, ammapara areOpbl, pelaTh NpakTHYeCKue

3a/1a4y, CBA3aHHBIE C HAXO0KICHHEM I'€OMETPUYECKUX BEIIMUHUH.

11 KJIACC
K konny o06yuenus B 11 kiaacce oOydaromuiicss Hay4uTCst:
ONEPUPOBATh MOHATUAMH: LMIMHIpUYECKAs MOBEPXHOCTh, 00pa3youe

LHWIMHJIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTb, O0pa3yrolue
KOHMYECKOM MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh;

pacno3HaBaTh Tela BpalleHus (UWIMHIP, KOHYC, chepa M 1map); OOBSACHATH CIIOCOOBI
IOJIyYEHUS TEJl BPAILCHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0KEHUE CPephl U IIOCKOCTH; ONIEPUPOBATH MOHATHSIMU:
LIapOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAaHUE LIAPOBOTO
CJI0s1, BBICOTA LIAPOBOTO CJI0S, IIAPOBOI CEKTOP; BBIYUCIATH OOBEMBI U IJIOMIAAN TOBEPXHOCTEHN Tel
BpAIlEHHsI, TEOMETPUUYECKUX TeJl C IPUMEHEHUEM (HOpMYJI; OIIEpUPOBATh NOHATUSMHI: MHOTOTPAHHUK,
BIIMCAaHHBIM B cepy M OMHMCAaHHBIN OKOJO cdepbl, chepa, BOUCAHHAs B MHOTOTPAHHUK WJIU TEJO
BpAILEHHS; BBIYUCISATH COOTHOIIEHUS MEX/Ty TUIOIIAASIMHU MIOBEPXHOCTEH M 00BEMaMU MOTI00HBIX TeT;

n3o0paxarb H3ydaeMmble QUIYpbl OT PYKH M C HIPUMEHEHHEM HPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB;

BBIMOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB HMPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TeJ BpallleHHS;

U3BJIEKATh,  HMHTEPHPETUPOBATH U npeoOpa3oBbIBaTh  MH(OpMAIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaxX U PUCYHKAX;

OTIepUpPOBATh MOHIATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJHATH JAE€UCTBUS CIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAaMH OHU 00J1aJ1al0T;

IIPUMEHSTH [TPaBUJIO NapajlIeIeNIIEa;

OTIepUPOBATH MOHATUSAMU: AEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YrOJ MEXKIY BEKTOpPaMHM, CKaIIpHOE IPOU3BENECHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHbIE BEKTOPbI; HAXOAUTh CYMMY BEKTOPOB UM MPOHU3BEICHHE
BEKTOpPA Ha YHUCJIO, YTOJI MEXKy BEKTOPaMU, CKAJIIPHOE TPOU3BEIECHUE, PACKIIAIbIBATh BEKTOP 110 IBYM
HEKOJUJIMHEAPHBIM BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJMHAT;

NPUMEHSTh  IeoMeTpuueckue  (akThl JJig  pElIeHUs  CTePEeOMETPHYECKHX  3ajad,
MIPEIOJIATAIONINX HECKOIBKO IIar0B PEIICHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/IaHbI B SIBHOU (opMe;
pemaTh IpocTerime TeOMETPUUYECKUE 3a/1a4u Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a;
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pemiatb 3aJadyd  HAa  JOKAa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHMH M HAXOXKICHUE
TE€OMETPHUECKUX BEJIMYMH 1O 00paslaM WINM alropuT™MaM, MPHUMEHSS W3BECTHBIE METOJIbI TpPHU
PEILIECHNN CTaHIapPTHBIX MaTEMaTUYECKUX 3aa4;

IIPUMEHSATH IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IIPUBOJUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U JKU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE;

IIPUMEHATh IIOJYy4YCHHBIC 3HAHWS Ha IPAKTUKE: AHAIW3UPOBATh pPEAbHBIE CUTyallUd U
IIPUMEHATh U3yYCHHbIE IOHATHUS B MPOLIECCE NIOUCKA PEIIEHUs] MaTeMaTH4ecKu c(hopMyIupoBaHHON
Ipo0JIeMbl, MOJIEIMPOBATh PEAJIbHBIE CUTYallUH HA SI3bIKE€ M€OMETpPUH, UCCIIEA0BAaTh IOCTPOECHHBIE
MOJIEJIN C HCIOJb30BAaHUEM TIE€OMETPUYECKMX IOHATHM M TeopeM, ammapaTa aiaredpsl, pelarhb
IIPAKTUYECKHE 3a/1a4M, CBS3aHHBIC C HAXOXKIEHUEM I€OMETPUUECKUX BEIUYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Ne HaumenoBanue KoJsmmaectBo IIporpammHoe OcHOBHBIE BUABI DJieKTpOoHHBIe (HU(ppoBLIE) Cas3b ¢ IpOrpaMmoii
n/n Pa3/esIoB U TeM 4acoB cojep:KaHHe JeATeIbHOCTH o0pa3oBaTe/bHBIC PecypcChl BOCIIUTAHUS
MPOrpaMMblI o0yyarommxcs
Bgenenue B 10 OcHOBHBIE MOHATHS | AKTYaJIM3HPOBATh (DaKThl U [TpumeneHne Ha ypoke
crepeomerpuo (10 yacos) CTEepEOMETPUHU: TOYKA, | METOJBI IJIaHUMETPUH, HHTEPAKTUBHBIX (OpM
npsAMas, IUIOCKOCTh, | PEJIEBAaHTHBIC TeMe. paboTHI ¢ 00YJAOIIUMHUCS.
npocrpadcTBo.  [IpaBuna | [Moayyars npencraBieHus o Opranuszanus medcersa
n300pakeHus Ha | MPOCTPAaHCTBEHHBIX MOTHBHPOBAHHBIX U
pHCyHKax: u300paxkeHus | ¢urypax, pa3buparts 3pyIMPOBAaHHBIX
TUTOCKOCTEH, npocTenme IIpaBuiIa oOydJaromuxcs HaJ| ux
MapajuleNIbHBIX ~ MPSMBIX | W300pakeHHs 3TUX QUTYD. HEYCIEeBAIOIUMHI
(oTpe3koB), cepenunbl | M300paxkars TmpsIMylo U OTHOKJIACCHUKAMHU.
oTpe3Ka. IloHATHS: | TIIOCKOCTH Ha PUCYHKE.
IepeceKaronuecs PacnosnaBarb
ITOCKOCTH, MHOTOTPaHHUKH, HHPaMULY,

nepeceKarommecs npsamas
U IIJIIOCKOCTD.

3HaKOMCTBO c
MHOTOTPaHHUKAMH,
n300pakeHme
MHOTOTPaHHHKOB Ha
pHUCYHKaX, Ha

MPOEKIMOHHBIX YepTe)axX.
HauvanpHble cBeleHus O

Kybe u mnupamuae, UuX
pa3BEPTKHM W MOJETH.
Ceuenus
MHOTOI'PaHHHUKOB.
TTonstue 00
aKCHOMATHUYECKOM
MIOCTPOCHUU
CTEpPEOMETPUU:  AKCHOMBI
CTEpEOMETPUHN 31

CJICACTBU U3 HUX

Ky6, Ha3bIBaTh UX DJICMCHTHI.

Jenars  pHCYHOK  KyO0a,
MHPaMHU/IBI, HaxOJIUTh
OLIMOKU B HEBEPHBIX
N300paKCHHSAX.

3HAKOMHUTBCS C CEUCHUSIMU,
c METOJIOM CIICTIOB,;
UCIIONB30BaTh JULst

MOCTPOEHHSI CEYECHUsS] METO]|
CJIE/IOB, KPaTKO 3aluChIBATh
IIard TMOCTPOCHHSI CEYEHUSL.
Pacno3naBarh BUJ CEYECHUS
U OTHOLICHWH, B KOTOPBIX
ceueHue AenuT pebpa KyOa,
HaXOJMTh IUIOIIA/b CEYEHUSL.
Hcnons3oBaTh nogobue npu

pelieHun 3a1a4 Ha
[IOCTPOCHHE CEUECHUH.
3HaAKOMHUTLCS C
AKCHOMATHYECKUM
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n/n

HaunmenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpammHoe
cojiepkaHue

OCHOBHBIE BHABI
JeATeJbHOCTH
odyuaomuxcs

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesibHbIe pecypchl

CBs3b ¢ IPOrpaMMoii
BOCIIMTAHUS

HOCTPOEHHEM CTEPEOMETPHY,
C aKkCHOMaMH{ CTEPEOMETPHU
W CIENCTBHSMH W3 HHX.
NiumocTpupoBaTh aKCHOMBI
pPHCYHKaMH ¥ NIPUMEpPaMH U3
OKpY’Karoniel 00CTaHOBKH.

[IpsiMbIe U TIIOCKOCTH B
MPOCTPAHCTBE.
[MapanienbHOCTh OPSMBIX
" TtockocTe (12 gacoB)

12

B3aumHoe pacnosnoxxeHue
MPSMBIX B IPOCTPAHCTBE:

NepeCceKarommecs,
napajicJIibHbIC
CKpeIIBarOIUCCs
psAMBbIC.

nu

[TapainesbHOCTh  IPSIMBIX

u TI0CKOCTEH
MIPOCTPAHCTBE:

B

napaJjic/ibHbIC IIPpAMBIC B

MIPOCTPAHCTBE;
MapauIeIbHOCTD

TpEX

NpsAMBIX; MMAPAJJICIIbHOCTD

npsMOi U

IIJIOCKOCTH.

VYT1BI ¢ COHanpaBJICHHBIMU
CTOPOHaMHM; Yrojd MeXIy
MIPSIMBIMH B ITPOCTPAHCTBE.

ITapannenbHOCTD
IJIOCKOCTEH:

nmapajjiCJIbHBIC IJIOCKOCTH,

CBOMCTBA

napalielIbHbIX

wiockocteil. IIpocreiiniue

IIPOCTPAHCTBEHHBIE
¢burypsr
TeTpa’Ip,
napasJiesenumnes;
MIOCTPOEHHUE CEUECHU.

Ha IIJIOCKOCTH:

Ky0,

AKTYaJu3upoBaTh (aKThl U

METOBI IUTAaHUMETPHH,
pElleBaHTHEIE TeMe,
MPOBOJIUTH aHAJIOTHH.
IlepeuncasiTe BO3MOXKHBIE
CIOCOOBI PacIoIOKEHHS
JIBYX MIPSIMBIX B
IIPOCTPAHCTBE,

WUTIOCTPUPOBaTh  HX  Ha

IpuMepax. JdaBartpb
onpejejeHue

CKPELUBAIOIIUXCSA MPSIMBIX,
¢dbopMyaMpoBaTh IIPHU3HAK

CKpELUBAIOIIUXCS IPSAMBIX U
HMPUMEHSATH €T0 IIPU PELICHUN
3ajau.

Pacno3naBathb pU3My,
Ha3bIBaTh €€ 3JIEMEHTBI.
CTpouTh CEYeHHS TPHU3IMBI
Ha TOTOBBIX YepTekKax.

IlepeuncasTb BO3MOXKHBIE
CII0CO0BI B3aHMHOT0
pacIoJIOKEHUsT IPSIMOM U
IJIOCKOCTH B TPOCTPAHCTBE,
MIPUBOJUTH

COOTBETCTBYIOIIHNE MPUMEPHI
13 peanbHOH xu3HU. JJaBaTh
ompejeJicHHe
napajuleIbHOCTH OPSIMON U
TUTOCKOCTH.

[IpuBnedeHre BHUMaHUS
oOyJaromuxcs K
LEHHOCTHOMY aCIIeKTY,
M3yYaeMbIX Ha YpOKe
SIBJICHHI.
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n/n

HaunmenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpammHoe
cojiepkaHue

OCHOBHBIE BHABI
JeATeJbHOCTH
odyuaomuxcs

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesibHbIe pecypchl

CBs3b ¢ IPOrpaMMoii
BOCIIMTAHUS

@opMyIHpPOBATH TNPH3HAK
HapajieIbHOCTH MPSIMOMl U
IUIOCKOCTH, YTBEP)KICHUE O
IpsIMbIE TI€pEceYeHUs JBYX

IUIOCKOCTEH,  MPOXOJSIINX
yepes HapajiebHbIe
IpsIMEIE.

Pemarn MPaKTUYECKUE
3aJa4d  Ha  IIOCTPOCHHUE

CEYEHU MHOTOTpaHHUKA.
OO0bsACHATH ciay4yau
B3aMMHOI'O  pacCIOJIOKEHHUS
IIJIOCKOCTEH.

JaBatb onpeaeieHue
napajieNbHbIX IUIOCKOCTEH;
NPUBOJUTL  INPHUMEPHI U3
peanbHOM JKU3HU u
OKpyXaromeld 00CTaHOBKH,
WUTIOCTPUPYIOLIHE
napajuiebHOCTb
miockocteii. Ucnmosab3oBaTh
[pU3HAK  MapajyIeIbHOCTH
JIBYX IUIOCKOCTEH, CBOMCTBa
napamieNbHbIX IUIOCKOCTEH
pU pelleHuu 3ajJad  Ha

nocrpoeare.  OOBICHATH,
qTO Ha3bIBACTCs
rapauieJIbHbIM

NPOEKTUPOBAaHMEM M  Kak
BBINOJIHACTCA
npoekThupoBaHue ¢uryp Ha
miockocTs. M300paxkaTh B
napaniaeabHO’ MPOEKINH
pa3nUYHbIE T€OMETPUYECKHE
¢burypsr.

MopenupoBaTh  peajbHble
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Ne HaumenoBanue KoaunuectBo IIporpammHoe OcHoOBHbIE BUIbI DyekTpoHHbIe (1U(ppoBLHIE) CBs3b ¢ IPOrpaMMoii
n/n pa3zesoB H TeM 4acoB cojepiKaHHe JAeATeTbHOCTH o0pa3oBaTesibHbIE pecypchl BOCIIMTAHUSA
NPOrpaMMblI o0yyarmommuxcs
CUTYyaluu Ha SI3BIKE
TE€OMETPUH, HCCIIeI0BATh
IOCTPOCHHBIE ~ MOJENH  C
UCTIONB30BaHUEM
TreOMETPUUECKUX TTOHATHH.
HUcnonb3oBatb npu
pelleHnH  3a/1ad4 Ha
MOCTPOCHHE CEYeHU
HNOHATHE  MapauIeNbHOCTH,
MpPHU3HAKU u CBOMCTBA
HapayIeNIbHBIX MPSMBIX HA
TIOCKOCTH.
IlepneHauKyIIpHOCTD 12 IlepneHauKyIIpHOCTD AKTYyaJu3upoBaTh (axThl U IIpumeneHnue Ha ypoke
MIPSIMBIX ¥ M1ockocTeit (12 OpsIMOMl M IIOCKOCTH: | METOIBI IUTAHUMETPHH, MHTEPaKTHBHBIX (OpM
4acoB) MIePIICHANKYIIPHbIC pelleBaHTHBIC TeMe, PaboThI C 00YYarOIIUMHUCH.
IpsIMbIe B TPOCTPAHCTBE, | MPOBOJUTH aHAJIOTHH. Opranuzanus medcera
npsiMble napajuienbHele U | OOBSCHATH, KakoH  yroia MOTHBUPOBaHHBIX U
MePIeHANKYIIIPHbIE K | Ha3pIBae€TCs YIIOM MEXKAY 9PyAUPOBaHHBIX
IIOCKOCTH, IMPHU3HAK | MEPECEKAIOUINMHUCS oOydJaromuxcst HaJl ux
MEPIEHANKYIIPHOCTH HOPSMBIMH, HEYCHEBAIOIUMHI
OpsMOMl M IUIOCKOCTH, | CKPELIMBAOIUMUCA OJTHOKIIACCHHKaMHU.
TeopemMa 0 OpsIMOH | MPSIMBIME B MPOCTPAHCTBE.
MEePIEeHANKYIIPHON JaBatb onpeaejaeHue
TUIOCKOCTH MEePIEHANKYJIIPHBIX MPSIMBIX
Ilepnennukymsp U|Hu IPSIMOH,
HaKJIOHHBIE: MEepIEHANKYIIPHOMI K
pPacCTOSIHME OT TOYKH JIO | IJIOCKOCTH.
IUTOCKOCTH, paccTosgHue oT | HaXoauTh yriibl MexIy
IPSIMOM 10 TUIOCKOCTH. CKPEIMBAOIIUMHUCS
npssMBIME B Kybe m
nupamMuse.
IIpuBoauTs mnpuMmepnl u3
peanbHOI JKU3HU u
OKpyXarolied  00CTaHOBKH,
WIIITIOCTPUPYIOLIUE
MEePIECHANKYJISIPHOCTD
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n/n

HaunmenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpammHoe
cojiepkaHue

OCHOBHBIE BHABI
JeATeJbHOCTH
odyuaomuxcs

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesibHbIe pecypchl

CBs3b ¢ IPOrpaMMoii
BOCIIMTAHUS

HPSIMBIX B IPOCTPAHCTBE
u NePIEHAUKYIIPHOCTb
IPSIMOU K IIJIOCKOCTH.
@opMyIHPOBATh MPHU3HAK
HNEepHIeHAUKYIIPHOCTU
psIMOi u IJIOCKOCTH,
IMPHUMEHSTD €r0 Ha MPaKTHKE:
OOBSACHITH
MEepPIEeHANKYISIPHOCTE pedpa
Ky0a 1 TuaroHajiu ero rpaHH,
KOTOpas €ro He COIEPIKHT,
HaxXOJUTh JJIUHY JHaroHaju
KyOa. BpIYHCIATE BBICOTY
IIPaBWIBHON TPEYrOJbHOU U
[IPaBWIBHOMI
YETBIPEXYTOJIBHOM NHpaMu
o anuHaMm pédep. Pemars
3aJaud  Ha  BBIYHCICHUS,

CBSI3aHHBIE c
MEPIICHANKYIIIPHOCTHIO
OpSIMOM ¥  IUIOCKOCTH, C
HCTIOJIb30BaHUEM npu
penieHnn
TUIAHUMETPUYEeCKUX  (aKToB
Y METOJIOB.

OOBSICHATH, YTO HA3BIBAIOT
NEPIEeHIUKYISIPOM u
HAaKJIOHHOW ®3 TOYKH K
IJIOCKOCTH; TIPOEKITUEH

HAaKJIOHHOM Ha IUIOCKOCT.
O6’I>$ICH$ITB, YTO HA3BIBACTCA
pacCTtossHUEM: OT TOYKH [0

IIJIOCKOCTH; MECKIY
napajjieJibHbIMU
IIJIOCKOCTSIMH, MEXKITY

IpsIMON U NapaJuIeNIbHON eil
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n/n

HaunmenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpammHoe
cojiepkaHue

OCHOBHBIE BHABI
JeATeJbHOCTH
odyuaomuxcs

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesibHbIe pecypchl

CBs3b ¢ IPOrpaMMoii
BOCIIMTAHUS

IIOCKOCTBIO;
CKpelLIBAIOIUMUCS
npsMmeiMi.  HaxomuTs 31H
paccTosiHUS B HPOCTBIX
cirydasx B KyOe, mupamwuje,
IIpU3Me. MogenupoBarb
peanbHBIE  CHUTyallMd  Ha
SI3BIKE TeOMETpPUH,
WCCIE0BaTh  MOCTPOCHHBIE
MOJIETIH C HCIIOJIb30BAaHHEM
reOMETPUYECKHUX MOHATHH.
HUcnonb3oBarh npu
peeHn: 3a1a4 Ha
IIOCTPOEHUE ceyeHui
TEeopeMy [Mudaropa,
CBOICTBA  IPSIMOYIOJIBHBIX
TPEYroJIbHUKOB.

MEXIY

VYTibl MEKAY MPSIMBIMH U
miockocTsamu (10 gacoB)

10

Vsl
yrol

B TIPOCTPAHCTBE:
MEXAy MpsMOH H

IINIOCKOCTBIO, Z[ByrpaHHLIﬁ

yrod,

JIMHENHBIA  yrou

JBYTPaHHOTO yTJIa.
[epnenauKynsIpHOCTD

IJIOCKOCTEH:

MIPU3HAK

NEPNEHIUKYJISIPHOCTH

JIBYX

Teopema 0

IUIOCKOCTEH.
TpEX

NepHeHANKYISIpax.

AKTYaJu3upoBaTh (aKThl U
METObI IUTAaHUMETPHH,
pelleBaHTHEIE TeMe,
MPOBOJIUTH AHAJIOTHH.
JaBatrb ompenesieHue yria
MEXAY psIMOH u
IJIOCKOCTBIO,
(bopMynHpOBaTh TEOpEMy O
TpEX MNEPHEHAUKYISIpax U
obpatHyto k Heil. Haxoauthb
Yroia MexXAy IpsMOH U
IIOCKOCTBIO B
MHOTOTPaHHHKE, PACCTOSHUE
OT TOUYKM J0 NpsAMOA Ha

IIJIOCKOCTH, HCTIONb3Ys
TeopeMy 0 TpEX
MEepIEHIUKYIApax.

[IpoBoguts Ha  Yeprexe

NEPIEHUKYJISIP: U3 TOUKU HA

[IpuBneueHre BHUMaHUS
oOyJaromuxcs K
LIEHHOCTHOMY aCIIeKTY,
M3yYaeMbIX Ha YpOKe
SIBJICHHI.
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n/n

HaunmenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpammHoe
cojiepkaHue

OCHOBHBIE BHABI
JeATeJbHOCTH
odyuaomuxcs

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesibHbIe pecypchl

CBs3b ¢ IPOrpaMMoii
BOCIIMTAHUS

OpsIMyl0; M3 TOYKH Ha
IJIOCKOCTb. JaBatp
ONpeJIeNieHue  JIBYTPaHHOTO
yrja ¥ €ro JJIEMEHTOB.
OOBSCHATh PABEHCTBO BCEX
JIMHENHBIX YIJIOB
JIBYTPaHHOTO yTIIa.
Haxomuter Ha  geprexe
IIBYTpaHHBIN yroJ Impu pedpe
TTUPAMHUIBL, TIPUA3MEL,
napaenenumnena. JaBaTs
ompejejeHHe yria MexXIy
IIOCKOCTSIMH. JdaBatb
onpeeJieHHe u
¢opmynupoBaThr NPU3HAK
B3aMHO
MePIEeHIUKYISIPHBIX
IJIOCKOCTEH.

Haxomutp yrimer  Mexmy
IUIOCKOCTSIMH B Kybe U

MpaMuIe.
HUcnoab3oBath npu
pelleHn 3a7ad  OCHOBHBIE
TCOPEMBI nu METOAbI
IJIaHUMETPUU.

MopenupoBath  peajbHbIE
CUTyaluu Ha SA3BIKC
TeOMETpUH,  HCCIAed0BaTh
MOCTPOEHHBIE ~ MOJICNIM  C
HCIIOJIb30BaHUEM

reOMETPUYECKUX MOHATHH.
Hcnonn3oBaTh npu
peleHun  3agad Ha
HOCTPOEHHE CeYeHnH
COOTHOIICHMUA B
NPSIMOYTOJILHOM
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Ne HaumenoBanue KoaunuectBo IIporpammHoe OcHoOBHbIE BUIbI DyekTpoHHbIe (1U(ppoBLHIE) CBs3b ¢ IPOrpaMMoii
n/n pa3zesoB H TeM 4acoB cojepiKaHHe JAeATeTbHOCTH o0pa3oBaTesibHbIE pecypchl BOCIIMTAHUSA
NPOrpaMMblI o0yyarmommuxcs
TPEYTOJIbHUKE.
MHororpanauku (11 11 [Monstie MHOrorpaHHuKa, | AKTyanausupoBarts daktel u | https://ege.sdamgia.ru IIpumeHeHue Ha ypoke
4acoB) OCHOBHBIE SJEMEHTHI | METOMbI IUTAaHUMETPHH, MHTEPaKTHBHBIX (OpPM
MHOTOIPaHHHKA, pelleBaHTHEIE TeMe, paboThl ¢ 00YYaIOIIUMHUCSL.
BBIMYKJIbIC U HEBBIMYKIIbIE | MPOBOAUTHL AHAJOTHMH. Opranusanus medcersa
MHOTOTPaHHUKH; JlaBaTh onpenesienne MOTHBUPOBaHHBIX U
pa3BépTKa napauesenunea, 9PyANPOBAaHHBIX
MHOTOIPaHHHKA. pacno3HaBaTh €ro BHIbl U oOydJaromuxcs HaJ| ux
IIpusma: n-yrojipHasl | U3y4aTh CBoOcTBa. JlaBaTh HEYCHEBAIOIUMHI
MIPU3Ma; TpaHu U | oIpeaelneHue MUPaMUJIBL, OJIHOKIIACCHHKaMHU.
OCHOBAHUS HOPU3MBL; | PACIIO3HABATH BUIBI
mpsMas M HAKJIOHHAs | mupamun, ¢opMyJIMpoBaTh
NIPU3MBI, OokoBasi U | cBoiicTBa p&Oep, TpaHell
ToJTHAst MOBEPXHOCTh | BBICOTEHI MIPaBUIBHOI
MIPU3MBI. MUPaMHJIBL.
ITapannenenunen, Haxoauts mioniaab nNoiaHOU
NIPSAMOYTOJIbHBIN n OOKOBOH IOBEPXHOCTH
napajjieNienune] W €ro | MUpaMHJIBL JaBatb
CBOIiCTBA. omnpejaeneHue yCeu€HHOI
upamupa:  n-yronabHas | NMpamMuIbl, Ha3bBaTh €€
pamua, TpaHd U | DJIEMEHTHL.
OCHOBaHHUE nupamunsl; | @opMyJHpoOBaTh TEOPEMY O
OoKOBast u MOJIHAS | IUIOIAIH OOKOBOM
MOBEPXHOCTh TMHPAMUIBI; | IOBEPXHOCTH  MPAaBHIBHOM
IIpaBWJIbHAs U YCE4YE€HHAs | yCEeUEHHOU MIAPaMHUJIBIL.
nupamMua. Pemats 3aauu Ha
OneMeHTHl  TPU3MBI U | BBIYHCICHHE, CBSI3aHHBIE C
MHPaMHUJIBL. nUpaMuaaMi, a  TaKke
IIpaBunbHbIE 3aa4d = Ha  IIOCTPOCHHE
MHOT'OI'PDaHHUKHU: CEUeHUIl. JaBatb
MIOHATHUE MPaBUIBHOTO | ONpeAesIeHne MPU3MBI,
MHOTOIPaHHHKA; pacno3HaBaTh BHJbI IPU3M,
IpaBUIbHAA MpHU3Ma U | H300paxaTh IPU3MBI Ha
IpaBUIbHAS  MUPAMHUAA; | YEPTEKeE. Haxomuts
NpaBUIbHAA TPEYroibHas | IUIOIAAb  MOTHOM WM
MUpaMU/ia ¥ TPaBWIBHBIA | OOKOBOH TIOBEPXHOCTH
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Ne HaumenoBanue KoaunuectBo IIporpammHoe OcHoOBHbIE BUIbI DyekTpoHHbIe (1U(ppoBLHIE) CBs3b ¢ IPOrpaMMoii
n/n pa3esoB U TeM 4acoB cojiepkaHue AesITeJIbHOCTH o0pa3oBaTesibHbIE pecypchl BOCIIUTAHUSA
NPOrpaMMblI o0yyarmommuxcs
TeTpa’Ip; KyO. | mpu3MBIL. H3yyars
IIpencraBnenue 0 | cooTHomeHuss Oinepa s
MIPABUIIBHBIX yucna pébep, TpaHed u
MHOTOTpaHHHKAaX: BEPILINH MHOTOIPaHHUKA.
OKTa3ap, JAoAekadap u | M3y4yaTh BUABI NPaBUIBHBIX
HKOoCca’p. MHOTOTPaHHUKOB, 1794
CummeTpust B | HA3BaHUA M  KOJIMYECTBO
MIPOCTPAHCTBE: CHMMETPHsI | IpaHeil. H3yuarts
OTHOCHTEIILHO TOYKH, | CHMMETPHIO
TIPSMOH, IUTOCKOCTH. | MHOTOTPaHHHKOB.
OnemMeHTbl cUMMETpUM B | OOBSICHATBH, Kakue TOYKHU
nyupamMuaax, Ha3bIBAKOTCs
napajjeaenuieaax, CUMMCTPUYHBIMU
paBUJIbHBIX OTHOCHUTCJIBHO HaHHOﬁ
MHOTOrpaHHUKaXx. TOYKH, HpHMOﬁ 501040
Brruncienue 9JICMCHTOB IIJIOCKOCTH, YTO HAa3bIBAKOT
MHOTOTPaHHHUKOB: pEOpa, | LEHTPOM, 0CBIO WIH
JMarOHAJH, YIJIBL. | TIFIOCKOCTBIO CUMMETpHUH
ITnomans OO0KOBOH | (UTYPHL
MOBEPXHOCTH M MoyHOW | [IpuBoANTH MpUMePHI
TIOBEPXHOCTH IpSMOHM | CHMMETPUYHBIX ~ GHUTYp B
TIPU3MBI, IUIOIIAJb | APXHUTEKTYpeE, TEXHHKE,
OCHOBaHUM, TeopemMa O | HNpUpoje.
60KOBOI nmoBepxHocTu | MoaeaupoBaTh  peaiabHbIe
IPSIMOH MPU3MEL. | CUTyalnu Ha SI3BIKE
IInomans OOKOBOIi | reoMeTpHH, HCCIIEI0BaTh
HOBEPXHOCTH U | IOCTPOCHHBIE  MOJENH C
IMMOBEPXHOCTHU HpaBHJ’ILHOfI HCIIOJIB30BAHUEM
MIpaMubl, TeopeMa O | FEOMETPUYECKHX  IOHSTHH,
IUIOINAAH OOKOBOI | MCIIOIB30BaTh nogodue
MIOBEPXHOCTU YCEUYEHHOW | MHOTOTPaHHUKOB.
TTUpaMUIbIL.
OOBEMBI MHOTOTPAaHHUKOB [lonsTne 00  00BEMe. | AKTYaJM3UPOBATH (aKThHl U IIpumMeHeHue Ha ypoke
(9 yacos) O0BéM MUPaMUABL, | METOJbI IUTAaHUMETPHH, MHTEPAKTHBHBIX (OpPM
MIPU3MBI pElleBaHTHEIE TEME. paboThI ¢ 00YYaIOIIUMHCSI.
OOBSICHATD, KaK Oprannzanus megcTa
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n/n

HaunmenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpammHoe
cojiepkaHue

OCHOBHBIE BHABI
JeATeJbHOCTH
odyuaomuxcs

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesibHbIe pecypchl

CBs3b ¢ IPOrpaMMoii
BOCIIMTAHUS

U3MEPSIOTC  O00BEMBI  Tel,

MPOBOJIS aHaJIOTHIO ¢
HU3MEpPEHUEM JURI (0) 11601 (<)%
MHOT'OYTOJIbHUKOB.
DopMyTHPOBATH OCHOBHBIC
CBOIiCTBa 00BEMOB.
H3yuars, BbIBOAUTD
¢opmyabl 00BnEMa
MPSMOYTOJBHOTO
mapauiesienune a, IpU3Mbl 1
TTUPAMHUJIBL.

Boruucaste 006EM NPU3MBI
U OHpaMHABl O  HX

MOTHBHPOBAHHBIX U
SPYIHUPOBAHHBIX
00yUaroIuXCs HAJT UX
HEYCIEBAOIUMHU
OIHOKJIACCHUKAMMU.

3JI€MEHTaM. IIpumeHsaTh
00BEM IS peeHus
CTEPEOMETPUYECKUX 3a1a4d U
JUIS HaXO0XKJICHUS
FeOMETPUUYECKUX BEIUYHH.
MopeanpoBaTbs  peajbHbIE
CUTYyaluu Ha A3BIKE
FEOMETPUH,  HCCIAEJ0BATH
HMOCTPOEHHBIE MOJENN
c HCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATHUH.
IloBTOpEHME: ceueHus, IToctpoenne ceuenuit B | CTpouTh ceyeHue IIpuBneuenne BHUMaHUSA
paccTosiHus U yriisl (4 MHOI'OTpaHHUKE. MHOTOTpaHHUKA METOJI0M 00y4Jarmuxcs K
qaca) Belunciienue paccTosiHuil: | ClelOB. LIEHHOCTHOMY aCIIEKTY,
MEXIy ABYMS TOUKaMH, oT | JlaBaTh onpeneieHue M3Y4aeMbIX Ha yPOKE
TOYKM JO MpsIMOH, OT | PacCTOSTHUS MEXIY SIBJIICHU.
TOYKM JI0  IUIOCKOCTH; | (purypamu.
MEXTY Haxoauts paccrosiHue
CKPELIUBAIOIUMHUCS MEXTY napasuIeIbHbIMU
OpsIMBIMHU.  BpIuMcleHHe | IUIOCKOCTSIMH, MEXTY
YIJIOB: MEXJY | IUNIOCKOCTBIO u
CKPEIIMBAIOIIMMHUCA napaiielbHOR el MpsMOH,

NPSIMBIMH, MEXy NPSMOI

MEX/Jy CKpeIIHBAIOUUMUCH
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Ne HaumenoBanue KoaunuectBo IIporpammHoe OcHoOBHbIE BUIbI DyekTpoHHbIe (1U(ppoBLHIE) CBs3b ¢ IPOrpaMMoii
n/n pa3esoB U TeM 4acoB cojiepkaHue AesITeJIbHOCTH o0pa3oBaTesibHbIE pecypchl BOCIIUTAHUSA
NPOrpaMMblI o0yyarmommuxcs
u IUIOCKOCTBIO, | MPSIMBIMH. Crpontsn
JBYTpaHHBIX YIJIOB, YTJIOB | JUHEHHBIN yroia
MEX]y IUIOCKOCTSIMH. JIByTPaHHOTO yria Ha
4yepTe’ke MHOTOTpaHHHKAa U
HaXOJUTh €r0 BEJIUUUHY.
Haxoauth yrael  Mexny
IUIOCKOCTSIMA B
MHOTOTPaHHHKAX.
OBIIEE KOJIMYECTBO
YACOB I1O 68
I[MPOTPAMME
11 KJIACC
Ne HaumenoBanue | KoamdectBo IIporpammHoe conepskanne OcHOBHBIE BU/ABI /1eSITeJILHOCTH DJIeKTPOHHbBIE Cps3b ¢
n/n pa3aesioB M TeM 4acoB odyuaromuxcs (uudposbie) NporpaMmmou
NporpaMMbl o0pa3oBaTebHbIE BOCIIMTAHUS
pecypchbl
1 Tena Bpamienns (12 | 12 Cdepa u map: 1eHTp, paguyc, JHaMeTp; AKTyanu3upoBaTh (PaKTel U METOIBI IIpumenenue Ha

4acoB)

IUIONIAIb TIOBEPXHOCTH cephl. BzaumHoe
pacriosioxxeHue chepbl U II0CKOCTH;
KacaTreJbHas INIOCKOCT K cdepe; IIomais
ctepsl. M3obpaxenue chepsl, mapa Ha
wrockoctu. CedyeHus mapa.
[{unuHaprYecKast TOBEPXHOCTD,
o0pazyrolye IMIMHAPHIECKON
TIOBEPXHOCTH, OCh IWJINHJIPUIECKON
TIOBEPXHOCTH. HI/IHI/IHHp: OCHOBAaHUS N
00KOBast MOBEPXHOCTH, 00pa3yromas u
0Ch; IJIOIIA b OOKOBOM M MOJHOM
MOBEPXHOCTH. M300paxkeHue IIHMHAPA
Ha MJI0CKOCTH. Pa3BEpTka nuiauHapa.
Ceuenust muiuHApa (MIIOCKOCTHIO,

IJIaHUMETPUU, PEJICBAHTHBIC TEME,
NPOBOIUTH aHAJIOTHH.

JaBatb onpenejenus chepsl U mapa, ux
LEHTpa, paguyca, auameTpa. OnpeneasiTe
cdepy Kak purypy BpalieHus: OKPYKHOCTH.
HccenoBaTh B3aIMHOE PACIIONOKCHHE
cephl U TIOCKOCTH, IBYX cdep,
WJTIOCTPHPOBATH 3TO HA YepTEXaxX U
pHCYHKax.

DopMyJIHPOBATH OIpEICICHHE
KacaTeJIbHOH MIIOCKOCTH K cepe, CBOMCTBO
W MPU3HAK KacaTeJIbHOU TIOCKOCTH.
3HAKOMHTLCS C TeoaAC3NYCCKUMU JIMHUAMHU
Ha chepe. OObSICHATH, YTO Ha3BIBAIOT

ypoKe
HWHTEPAKTHUBHBIX

(dopmM paboTHI ¢
00yJarOIUMUCS.
Opranuzauus
medcera
MOTHUBUPOBAHHBIX
U 3pyIUPOBAHHBIX
00yJaroImuxcs HaJl
X
HEYCIICBAOIIIUMHU
OHOKJIACCHUKAMH.
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n/n

HaumenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpaMmmHoe coepxaHue

OcHOBHbIE BH/IbI AeSITEJbHOCTH
o0yuaImuxcs

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Cas3b ¢
nporpamMmmon
BOCIIUTAHUS

napauieIbHON Win

MePHEeHANKYIISIPHON OCH IIMIIMH/PA).
Konnueckast moBepxHOCTb, 00pa3yromue
KOHHYECKOH TTOBEPXHOCTH, OCh M BEpIIUHA
KoHHuecKoi noBepxHocTH. Konyc:
OCHOBaHHE U BEpIINHA, 00pa3yromas 1
0Ch; IJIOIIAah OOKOBOM M IOJHON
MIOBEPXHOCTHU. Y CEUEHHBIN KOHYC:
00pazyrolIye 1 BICOTa; OCHOBAHUS U
OGOKOBas MOBEPXHOCTH.

N300pakeHne KOHyca Ha INIOCKOCTH.
PasBéprka koHyca.

CeueHus kKoHyca (MJIOCKOCTHIO,
napasuiesibHO OCHOBaHUIO, U
IUIOCKOCTBIO, MPOXOASIIEH depes
BepiuHy). KoMOuHaIMs Tea BpalieHus u
MHOTOTPaHHHUKOB. MHOTOTpaHHHK,
OTIMCAHHBII 0KOJIO cepsl; chepa,
BITCAaHHAsl B MHOT'OTPaHHMK WJIN B TEJIO
BpAIIECHHS.

LUWJIMHIPOM, Ha3bIBaTh €T0 SJIEMEHTHI.
H3yuarh, 00BbSICHATD, KaK IOTYyYUTH
UWIMHIP MYTEM BpaICHUS
MPSIMOYTOJIbHUKA.

BuIBoANTE, HCIOJIB30BATH HOPMYITBI IS
BBIYMCIIEHHS IUIOMIAIH OOKOBOI
[IOBEPXHOCTHU LIMIINHAPA.

H3yuars, pacnio3HaBaTh pa3BepTKy
HWIMHIPA.

H3006paxars LWIMHAP U €70 CEUYCHUS
IJIOCKOCTBIO, IPOXOASILEN Yepe3 €ro och,
Hapajule/IbHOM UiIU NEPIEHANKYJIIIPHON
OCH.

HaxoauTh miomaayd 3TUX CCUCHUM.
MopenupoBaTh peaqbHble CUTYalluu Ha
SI3BIKE TEOMETPHUH, HCCJIEI0BATH
MMOCTPOCHHBIE MOJIENN

C UCTOJIb30BAaHUEM I€OMETPUUECKUX
nousituil. M300paxkaThb KOHYC U €ro
CEYEeHHUs IJIOCKOCThIO, IPOXOsIIel uepes
0Cb, U IUNIOCKOCTbIO, IEPIEHAUKYIISIPHON K
oCH.

N3yuarsb, pacno3HaBaTh pa3BEPTKY
KOHyca.

BbIBOAMTS, HCN0JIB30BATH (YOPMYIIBI IS
BBIUMCIIEHUS IUIONIAI1 OOKOBOI
MOBEPXHOCTH KOHyca. HaxoauTs miomanu
CEYCHUI, IPOXOSIINX Yepe3 BEPIIUHY
KOHYCa WM NEPIEHAUKYIISIPHBIX €r0 OCH.
OO0BACHATD, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

H3yuarsb, 00BSICHATD, KaK €ro NOJyYUTh
MyTEM BpalIeHUs MPSIMOYTOJIbHON
Tpaneuuu. BbIBOAUTH, NPUMEHSTH
(dbopMyITy ISl BBIYUCIICHUS TUTOIIAAN
OOKOBOI TTOBEPXHOCTH YCEUEHHOTO KOHYCA.
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n/n

HaumenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpaMmmHoe coepxaHue

OcHOBHbIE BH/IbI AeSITEJbHOCTH
o0yuaImuxcs

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Cas3b ¢
nporpamMmmon
BOCIIUTAHUS

AKTyanu3upoBaTh (PaKThl U METOJIBI
IJJAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTUH.

Pemats cTepeoMeTpruyeckue 3a1auy,
CBsI3aHHBIE C TEJIAMU BpallleHUs,
[IOCTPOCHHUEM CEUYEHUH TEJ BpallleHUs, C
KOMOWHAIIMAMU TeJl BpaIleHUs U
MHOTOTPAaHHUKOB Ha HaXOXKIECHHE
reoMeTpuyeckux Beqnyud. Mcenmosnb3oBaTh
[IpU PELIEHUU CTEPEOMETPUUECKUX 314
TUTAHUMETPIYECKUE (PAKTHI 1 METOJIBI
3a/1a4y Ha BBIYMCJICHUE U 10KA3aTEIbCTBO.
MopaeaupoBaTth pealibHblE CUTYallMi HA
SI3bIKE TEOMETPUH, MCCTIEA0BATH
IIOCTPOCHHBIE MOJEIIU C UCIIOIb30BAaHUEM
F€OMETPUUYECKUX MOHATUMH.

O0BEMBI TET
(5 gacoB)

ITousarre 06 06bEMe. OCHOBHEIE CBOICTBA
00BEMOB Ten. OOBEM MUIIMHAPA, KOHYCA.
O0BEM mapa u wIomaab chepsl.
IMo06HbIE TeNa B MPOCTPAHCTBE.
COOTHOIICHHSI MEK/TY TUIONIASIMU
MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEJL.

AKTYaJu3upoBaTh (PakThl U METOIbI
IUITAHUMETPHH, PEJICBAHTHBIC TEME,
MPOBO/INTDH aHATOTHH.

BrIBOANTEH, HCTIOIB30BATH (POPMYIIBI
00BEMOB: TIPU3MBI, IIMIMHAPA, TTHPAMHUIB,
KOHYCa; YCEYEHHOH MUpaMHUIIbI U
yced€HHOTO KoHyca. Pemars
CTEpPEOMETPUUECKHE 3a/1aUH, CBSI3aHHBIE C
BBIUUCIICHHEM 00bEMOB. DOPMYJIHPOBATH
orpeieIeHUe apoBOTro0 CErMEHTa,
HIAPOBOT'O CJI0SI, IIAPOBOT'O CEKTOPA.
IMpumensiTs GopmyIibl

JUTSE HAXOKIACHUST 00BEMOB IIIAPOBOTO
CEerMeHTa, IapoBoro cekropa. Pemars
CTEpPEOMETPUUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM IIapa 1 IUIoIaIbio chepsl.
MoaennpoBaTh peajbHbIE CUTYallul Ha
SI3bIKE T€OMETPHH, HCCIIEI0BATh
MOCTPOEHHBIE MOJIENN

C MCIOJIb30BAHUEM T€OMETPHUYECKUX

IIpusneueHue
BHUMaHHS
oOyJaromuxcs K
LIEHHOCTHOMY
aCTIeKTY,
n3y4aeMbIX Ha
YPOKE sIBJIEHUH.
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n/n

HaumenoBanue
pa3zesioB H TeM
NPOrpaMMbI

KoanuecTBo
4acoB

IIporpaMmmHoe coepxaHue

OcHOBHbIE BH/IbI AeSITEJbHOCTH
o0yuaImuxcs

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Cas3b ¢
nporpamMmmon
BOCIIUTAHUS

MOHSATHM.

AKTyaqu3upoBaTh (PaKThl U METOJIBI
IJIJAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTUU.

Pemats cTepeoMeTpruyeckue 3a1auH,
CBsI3aHHBIE C COOTHOIIEHHEM 00BEMOB H
MTOBEPXHOCTEH MMOTOOHBIX TN B
MIPOCTPAHCTBE.

MopenupoBaTh peajgbHble CUTYalluu HA
SI3BIKE T€OMETPHUH, UCCIIEN0BATh
[IOCTPOEHHBIE MOJEIH C UCIIOIb30BAaHUEM
F€OMETPUUYECKUX MOHATUMH.

BexTopsl u
KOODJMHATHI B
npoctpanctse (10
4acoB)

10

BexTop Ha IIOCKOCTH U B IPOCTPAHCTBE.
CroxeHue 1 BEIMUTaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIIO.
PasnoxxeHnue BekTopa 1o TpéM
HEKOMITJIaHapHBIM BekTopam. [Ipasuio
napasJiesIenunea.

Pemenue 3anay, CBA3aHHBIX C
MIPUMEHEHHUEM IIpaBUII JEHCTBUM ¢
BEKTOpaMH.

[IpsimoyronbHas cucTeMa KOOpAWHAT B
npocTpancTBe. KoopauHaTsl BEKTOpA.
IIpocreiimue 3a1aun B KOOpAUHATaX. YT0JI
Mexy BekTopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

Brruncnenue yrioB MeXIy IPSIMBIMU U
IUTOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBINH METO TPHU
pelleHNH TeOMETPUUYECKHX 3aa4.

OnepupoBaTh NOHATHEM BEKTOP B
HMPOCTPAHCTBE.

@DopMyIUPOBATH IIPABIIO
napajuleNieuIesia py CIOKEHUH
BEKTOPOB.

Ck1aabIBaTh, BHIYUTATh BEKTOPEI,
YMHO:KaTh BEeKTOp Ha uncio. M3ydars
OCHOBHBIE CBOWCTBA 3THX OMEPaLIUH.
JlaBaTs onpeiesneHne psiMOYTOJIbHOM
CHCTEMbI KOOPJMHAT B IIPOCTPAHCTBE.
BrIpa3uTs KOOpAMHATH BEKTOpA Yepe3
KOOPAMHATHI €0 KOHIIOB.

BbiBOANTEH, HCNOJIB30BATH (hOPMY.Ty
JUIMHBI BEKTOPA M PACCTOSTHUS MEXTY
TOYKaMH.

BeipaikaTh ckaqsipHOE IPOHU3BEICHHE
BEKTOPOB Yepe3 MX KOOPIHHATHI,
BBIUUCIIATH YTOJI MEKIY ABYMs BEKTOpaMH,
JaByMs npaMbiMu. HaxoauTs yron mexnay
HIPSMOM U MIIOCKOCTBIO, YIOd MEXIY ABYMS
IUVIOCKOCTSIMH QHAJIMTHYECKUMH METOAAMHU.
BeiBoaNTS, HCIOJIL30BAThL (hOPMYTY
paccTosiHUS OT TOUKH J0 MIIOCKOCTH.

IIpumenenue Ha
ypOKe
HHTEPAKTHBHBIX
¢dbopM paboThI ¢
00yJarOIUMHUCS.
Opranuzauus
medcera
MOTHBHPOBAHHBIX
U 3PYIUPOBAHHBIX
00yJarommuxcst HaJ
ux
HEYCIICBAOIIUMHU
OJHOKJTACCHUKAMH.
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Ne HaumeHnoBanue KosaunuectBo IIporpammHoe cogepskaHue OcHOBHbIE BUBbI 1eSITEIbHOCTH DJIEKTPOHHBIE Cas3b ¢
n/n pa3iesioB U TeM 4acos o0yuaImuxcs (uudposbie) nporpamMmmon
MPOrpaMMbl o0pa3oBaTe/bHbIE BOCIINTAHUS
pecypcsbl
4 IToBTOpEHuUE, 7 OcHoBHBIE QUTYPBL, (aKThI, TEOPEMEI Pemats mpocTeiimue 3a1a4u Ha IIpusneuenue
00o01menue Kypca IJIaHUMeTpuu. 3aauu HaXO0XJICHNE JUIUH U YTJIOB B BHUMaHHMS
U CUCTeMaTu3aus IUTAHUMETPHH U METOJIbI UX PEIICHUS. reoMeTpUUYEeCKUX (QUTypax, NPUMEHSITh o0yyJaromuxcs K
3HaHU OcHoBHBIE QUTYPBL, (aKThI, TEOPEMBI teopemy [Inudaropa, TeopeMbl CHHYCOB U LIEHHOCTHOMY
(7 4acoB) Kypca cTepeoMeTpHHu. 3aaadu KOCHHYCOB. aCIIeKTy,
CTEPEOMETPUH U METO/IBI UX PEIICHUSI. HaxoauThb miomans MHOTOYTOJIBHHKA, N3y9IaeMbIX Ha
Kpyra. YPOKE sIBJICHUI.
Pacno3naBath mogo0HBIE (PUTYPEI,
HaXOAWTh OTHOLICHUS JIMH U IUTOMIa e H.
Hcnons3o0BaTh Npu pemieHNN
CTEPEOMETPHUECKHX 3a1ad (haKThl 1
MCTOAbI INTAHUMETPHUH.
34 https://ege.sdamgia.ru | Ilpumenenue Ha
ypoKe
HWHTCPAKTHUBHBIX
¢dbopM paboThI ¢
OBIIEE 006y‘laIOHII/IMI/ICH.
KOJIMYECTBO Pramusatit
YACOB I10 medersa
[TPOIPAMME MOTHBHPOBaHHBIX

U 3PYAUPOBAHHBIX
00yJarommuxcst HaJ
ux
HEYCIICBAOIIUMHU
OJHOKJTACCHUKAMH.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA»

HHOACHUTEJBHAA 3AIINCKA

YueOHblit Kypc «BeposTHOCTh M CTaTUCTHKA» 0A30BOTO YPOBHS SIBISCTCS MPOAOIDKCHHEM H
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YPOBHSI OCHOBHOTO OOIIEr0 OOpa3OBaHMS.
Y4eOHblii Kypc mpenHazHadeH Uit (GOPMHUPOBAHUS Y OOYYAFOIIUXCS CTATUCTUYCCKONW KYIBTYpPHI U
MOHUMAHMSI POJM TEOPUH BEPOATHOCTEH KaKk MaTeMaTHYeCKOTrO0 HWHCTPYMEHTa Uil HW3Y4eHHs
CIly4ailHBIX COOBITHH, BEJIMYMH M TMporeccoB. llpm u3ydeHMH ydeOHOTO Kypca OOOramaroTcs
NpPECTaBICHUS OOYYaIOUMXCS O METOJaX MCCICOBaHUs HW3MEHYMBOTO MHpA, pPa3BHBAETCS
MMOHMMAaHKUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKIX METO0B TO3HAHUS KaK HEOThEMJIEMO 4acTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSI.

Cogepxanue y4eOHOro Kypca HAmpaBiIeHO Ha 3aKpeIUIeHHE 3HAHUW, TOJYYCHHBIX IpU
M3Y4YEHHH Kypca Ha YpOBHE OCHOBHOIO O0IIEero oO0pa3oBaHMs, U Ha Pa3BUTHE MPEACTABICHHUI O
CIIy4aliHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXKAY HUMHU Ha BaXKHBIX MPHUMEpaX, CHOKEThl KOTOPBIX
MOYEPIHYTHl M3 OKpy’Karouero mupa. B pesynprate y oOyuaromuxcsi JOHKHO cHOpMHpPOBATHCS
MpeJCTaBICHUE O HanboJee ymoTpeOUTEIBHBIX U OOIIMX MAaTEMAaTHIECKUX MOJIEIISIX, UCIOIb3YEeMbIX
IUIs OTIMCAHMS AHTPOIIOMETPHUYECKHX M JeMOrpapUuecKuX BEIMYUH, MOTPEIIHOCTEH B pa3iIMyHbIC
pola M3MEpeHUsX, UIMTEIFHOCTH 0E30TKa3HOW pabOThl TEXHWYECKHX YCTPOHCTB, XapaKTEPHCTUK
MaCCOBBIX SIBJICHUI U TIPOIIECCOB B 00IIECTBE.

B cootBercTBUM € yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTH U
CTaTUCTHKAY JUISL YPOBHS CpeqHero o0miero oopa3oBaHus Ha 0a30BOM YPOBHE BBIACIICHBI CIIEIYIOIINE
OCHOBHBIE coJiepKaTebHble TMHUN: «CiydaiiHble COOBITHS U BEPOSTHOCTHY, «CilyyaiiHble BeTMUMHbI
Y 3aKOH OOJIBILINX YHCEI».

BaxHyro yacTb yueOHOro Kypca 3aHUMaeT H3yueHHE I'€OMETPHUYECKOro M OWHOMHUAIBHOTO
pacripesielleHuil 1 3HAKOMCTBO € UX HENPEPHIBHBIMU aHAJOTaMU — IMOKAa3aTelbHbBIM U HOPMaJIbHBIM
pacripe/ielIeHUsIMH.

Conepxanne muHMHM «CiyyaiiHble COOBITMS M BEPOSTHOCTH» CIYKUT OCHOBOHM JUIs
(dbopMHUpOBaHUS MPEJCTABICHUNA O paclpe/leIeHUH BEpOSTHOCTEH MEXAy 3HAUCHHSIMM CITy4ailHBIX
BEIMYMH, a TaKKe 1Ta JIMHUS HEO0OXOoJauMMa Kak 0a3a JUlsi M3Y4eHHUs 3aKOHA OOJNBIIUX YHCET —
(GyHIaMEHTAILHOTO 3aKOHA, JISHCTBYIOIIETO B MPUPOJIE U OOIIECTBE M MMEIOIIETO MAaTEMaTHYECKYTO
dbopmammzanuo. Cam 3akoH OONBIIMX YHCENT TMpejiaraercs B O3HAKOMUTEITBHOU ¢dopme ¢
MUHHMAaJIHHBIM HCIIOJB30BAHUEM MaTEMAaTHIECKOTO (hopMaTu3Ma.

Tembl, CBsI3aHHBIE C HETMPEPHIBHBIMHU CIIyYailHBIMH BEIWYHMHAMH, AKIEHTUPYIOT BHUMAaHHE
00yJaroImuXxcst Ha ONMMCAaHWH U U3YYSHHUH CITYYaifHBIX SIBJICHUH C IIOMOIIBIO HEMPEPHIBHBIX ()YHKITHIA.
OcHOBHOE BHUMaHME YIENIETCs MOKa3aTelbHOMY M HOPMAJbHOMY paclpeleleHUsiM, MPH 3TOM
MperoaraeTcs O3HaKOMUTENbHOE U3yYeHHEe MaTepraia 0e3 J10Ka3aTeNIbCTB MPUMEHIEMBIX (PaKTOB.

OO01ee 4MCIO YacoB, PEKOMEHIOBAHHBIX JUIS M3YYEeHUS ydeOHOro Kypca «BeposTHOCTH H
cTatuctuka» — 68 gacos: B 10 kmacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).
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COJAEPKAHUE OBYYEHUA

10 KJIACC
[TpencraBieHne NaHHBIX C TOMOIIBIO Ta0uIl 1 quarpamm. CpenHee apudMeTHIecKoe, MeInana,

HanOoJblIIee U HAMMEHBIIIEE 3HAYCHUS, Pa3Max, TUCIEPCHs U CTAaHAAPTHOE OTKJIOHEHHWE YHCIOBBIX
HaOOpOB.

CrnyuyaliHple SKCIEpUMEHTBI (ONBITBI) WM CIIy4ailHble COOBITHS. OJIEMEHTAapHBIC COOBITHUS
(ucxonpl). BeposTHOCTH ciay4ailHOrO COOBITHS. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHH.
CrnyuaiiHble OIBITHI C PaBHOBO3MOYXHBIMU 3JIEMEHTAapHBIMU COOBITUSIMU. BepositHOcTH cOOBITHI B
OIIBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMHU.

Omnepanuu Hajx COOBITMSAMHU: IIepeceyeHHue, OOBEAMHEHHE, MPOTHUBOMNOJIOXKHBIE COOBITHS.
Huarpammsl Jitnepa. Dopmyna cia0KeHUs BEPOSITHOCTEN.

VYcnoBHas BEpOSATHOCTh. YMHOXKEHHE BeposATHOCTEW. JlepeBo cCllydalHOro SKCIEpUMEHTA.
dopmyia nonHoi BeposTHOCTH. HezaBucumblie cOObITHS.

KomOunatopHoe mnpaBwio ymHoxkeHus. IlepectaHoBku M (akropuan. Yucno coderaHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciryyaliHbIN ONBIT (MCHIBITAHKE), YeIIeX U Heynada. HezaBucumele ucnsitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUI A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymu.

Cnyuaiinas BenunuuHa. Pacnipenenenue BepostHocTel. Jluarpamma pacnpeaenenusi. [Ipumepsl
pacripeniesieHuii, B TOM YHCIIe, TEOMETPUYECKOe M OMHOMHUAIBHOE.

11 KIIACC
YucnoBbie XapaKTCPHUCTUKHU CHy‘I&ﬁHHX BCIIMYHH: MATCMATHYCCKOC OKUIAHHUC, OUCIICPCUA H

CTaHJapTHOE OTKJIOHEHHe. [Ipumepbl NMpUMEHEHMsI MAaTEMAaTHUYECKOIO OXHAAHHSA, B TOM 4YHUCIE B
3ajjauyax U3 MOBCEJHEBHOW KM3HU. MaTeMaTuueckoe OKuAaHue OMHApHOW CIy4aiHOM BeIMYUHBI.
MareMaTnuyeckoe 0’KMIaHUE CYMMBI CIIy4aliHbIX BEIMYMH. MaTeMaTHuuecKoe 0KUIaHUE U JUCTIEPCHS
reOMEeTPHUECKOro 1 OMHOMHUAIBHOTO paclpeieleHui.

3akoH OONBIIMX 4YMCET M €ro pojb B Hayke, IpHUpoje U obmiectBe. BbIOOpPOUHBINH MeETOx
UCCIIEJOBAHHM.

[TprMepsl HENPEPBIBHBIX CIyYalHbIX BeTUYMH. [[oHSITHE O IUIOTHOCTHU pacnpeieneHus. 3aauu,
MIPUBOALINE K HOPMAIILHOMY paclpeesieHuIo. [[oHsITHe 0 HOpMaIbBHOM pacpeieIeHUN.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

K xoH1y o6ydenus B 10 kjacce 00ydaronfiics moxyduT Ceayole NpeAMeTHbIE Pe3yIbTaThl:

YUTATh U CTPOUTH TAOJIMILIBI U AUATPAMMBI;

OTIepUPOBATh MOHATUSAMU: CpellHee apudmMeTndeckoe, Meana, Haubobliee,
HauMEHbIIIEEe 3HaYEHHE, pa3MaxX MACCHBA YHMCIOBBIX JAHHBIX; ONEPUPOBATh MOHITUIMU: CIIydalHbBIN
HKCHEPUMEHT (OMBIT) M CIy4ailHOe cOObITHE, 3JeMEHTapHOE COOBITHE (DJIEMEHTapHBIH HCXON)
CIIy4allHOTO OIbITa, HAXOJIWUTh BEPOATHOCTH B OIBITAX C PABHOBO3MOXXHBIMU CIIy4alHBIMU
COOBITUSIMM, HAXOJUThb M CpPAaBHUBATh BEPOSTHOCTH COOBITUH B HU3YYEHHBIX CIy4YailHBIX
AKCIIEPUMEHTAX;

HaxoJuTh W (OPMYIUPOBATH COOBITHS: TEpecedeHue W OOBEIMHEHHE JaHHBIX COOBITHH,
coOBITHE, TPOTUBOMOJIOKHOE TaHHOMY COOBITHIO, TIOJIB30BaThCS AUarpaMMmaMu Ditiepa u GopMyIioi
CJIOKEHHUSI BEPOSITHOCTEH MpHU peLIeHUH 3a/1a4;

OIICpHUPOBATE IIOHATHUAMU: YCIOBHasd BCPOATHOCTb, HE3aBHCHMBIC CO6I)ITI/I$I, HaXoauThb

BCPOATHOCTHU C ITOMOLIBIO IpaBuJjia YMHOXKCHUS, C IOMOIIBIO ACPCBA CquaﬁHOFO OIIBITA,
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MPUMEHITh KOMOWHATOPHOE TMPaBWIO YMHOXEHHS TPU PEIICHWH 3a7ad; ONEpPHpPOBATh
MOHSATUSAMHU: UCTIBITAHUE, HE3ABUCUMbIEC UCIIBITAHMS, CEPUSl UCIIBITAHUM, yCIIeX U HeyAaua, HaXOIUTh
BEPOATHOCTH COOBITUIN B CEpUU HE3aBUCUMBIX HUCTIBITAHUM J10 IEPBOIO yCIeXa, HAXOAUTh BEPOSATHOCTU
cOOBITHH B CEpUU UCTIBITaHUK bepHysum;

OIEepUpPOBATh MOHATHSIMH: CllydyailHasi BEJIUYMHA, paclpeiesieHue BEpOsATHOCTEH, nuarpamma
pacnpe/eseHus.

11 KUIACC

K xoniry o0ydenus B 11 ki1acce 00yqarOmuiics MOTYIHT CICAYIOMINE MPEAMETHBIC Pe3yIbTaThI:

CpaBHMBATh BEPOATHOCTH 3HAYCHU CIIy4aliHOI BETUYMHBI [10 PacpeesICHUIO WU C TTIOMOIIIbIO
uarpamm;

OIIepUPOBATH MOHIATHEM MAaTEMAaTUYECKOTO OKUIAHUS, IPUBOAUTD TPUMEPHI, KaK MPUMEHSIETCS
MaTeMaTHYeCKoe OXUAAHHE CIy4ailHOW BEJIMYMHBI HAXOJIUTh MaTeMAaTUYECKOE OXHJIaHUE IO
JTAHHOMY pacrpe/esIeHuUIO;

MMETh IPECTABICHUE O 3aKOHE OOJIBIINX YHCEN,

HUMETh IPEJCTaBIEHNE O HOPMAJIbHOM paclpeesICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumenoBanue pazgenos | Koauuecrso IIporpammHoe cogepsxkaHue OcHOBHBIE BU/IbI 1€SITEIbHOCTH DJIEKTPOHHBIE Cas3b ¢
n/n H TeM IPOrpaMMbI 4acoB o0yuarommxcst (uugposbie) NnporpamMmoii
06pa30BaTeJII)HI)Ie BOCIIMTAaHUSA
pecypcebl
1 | [IpeacraBnenue 4 IIpencraBnenune panHbix ¢ | A3Baexkars  uHpopMaumio U3 lpnvenenne Ha
AHHBIX U [TOMOIIBIO TabIHUI U | TaOJIMI] ¥ AMarpaMM, HCI0JIb30BaTh ypoke
HWHTCPAKTHUBHBIX
onucareybHas JarpaMm. Cpennee | Tabiunpl W JUarpaMMel s (bopy paboTe! ¢
craructuka(4 yaca) apu@meTuyecKkoe, MeAuaHa, | MPeACTaBICHUS CTaTUCTUYECKUX 0BYHAOLIIMHCS.
HauOoJplllee M HauMeHbllee | faHHBIX. HaxoauThb onucartenbHble Oprauuzanust
3HAYCHUS, pa3Max, | XapakTCpUMCTUKHN JAHHBIX. megersa
JUCIIEPCHS, CTaHaapTHOE | BeIABHIaTh, KPUTHKOBATH MOTHBHPOBAHHBIX
ooy 1 5pYIAPOBAaHHBIX
OTKJIOHCHHE YHUCJIOBBIX | THIIOTE3bl O XapakTepe CIIy4aiHOU
. 00yUaroIUXCst HAJT
HabopOB. U3MEHYMBOCTH U OIPEACIAIOIINX €€ X
(baKTOan. HCYCIICBAIOIIMMHU
OJJHOKJIaCCHUKaMH.
CiyuaiiHble OIIBITHI U 3 CrnyualiHple  DKCIIEpUMEHTHI | BhlaeasiTh Ha npuMepax [pusneuenne
cIydaitHble COOBITHSA, (OTBITHI) " CllydaifHble | CITy4JaifHble COOBITHSI B OMHCAHHOM BHAMAHHA
o 00y4Jarmuxcs K
OIIBITHI C COOBITHS. CIIy4YallHOM OIIBITE.
HEHHOCTHOMY
PaBHOBO3MOKHBIMHU DneMeHTapHbIe coObITus | POpMyJIMPOBATH YCIIOBHS acriety,
3JIEMEHTapHBIMU (ucxompl). IIPOBEICHUS CIIy4aliHOT'O OIIBITA. M3y4aeMbIX Ha
HUCXOaMHU BeposTHOCTB ciydaitHoro | HaxoauTh BeposiTHOCTH COOBITUH B YPOKE SIBJICHHIA.
(3 gaca) COOBITHS. BeposTHOCTH | onIBITAX ¢ PaBHOBO3MOXXHBIMH
coObITM B ONBITaX  C | UCXOJIaMHU.
PaBHOBO3MOXKHBIMHU MogaeanpoBarb OIIBITHI c
AIIEMEHTAapPHBIMU COOBITUSIMH. | PABHOBO3MOXKHBIMU
[TpakTuyeckas padora. JJIEMEHTAapHBIMU HMCXOJAaMHU B XOJ€E
MIPaKTU4YECKON pabOThI.
3 | Onepauuu Hax 3 Oneparnuu HajJ COOBITUSAMMU: Hcnonb3oBath 1uarpaMMmel Diliiepa IIpumenenne Ha

COOBITHAMU,

nepeceveHne, OO0beIMHCHUE

M CIIOBECHOE OIMMCaHN€E COOBITUH ISt

ypoKe
WHTCPAKTHUBHBIX




Ne | HaumenoBanue pazgenos | Koauuecrso IIporpammHoe cogepskaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIEKTPOHHBIE Cas3b ¢
n/n U TeM NPOrpaMmbl 4acos ol0yuamommuxces (uudposbie) nporpamMmmon
06pa30BaTeJ’ILHLIe BOCIIMTAHUSA
pecypchl
CJIO’KEHHE COOBITUH, MPOTUBOIOJIOXKHBIE | POPMYJIUPOBKM U HM300pa)kKeHUs hopm paGots ¢
BeposATHOCTEH (3 yaca) COOBITHSL. Juarpammbl | OObEIUHEHHSI W TIEPECCUCHHUS 06yHAIOLIHMHCS.
Oitnepa. @opmyna ciaokeHus | coobiTuii. Pemats  3agpaum  C zzéac?;aum
BEPOSTHOCTEH. UCTIOJIb30BAHUEM bopmybl MOTHBHPOBAHHBIX
CJIO’KEHUS BEPOATHOCTEH. ¥ 3PYAMPOBAHHBIX
oOyJarommuxcs HaJ
ux
HCYCIICBAIOIIIMMU
OJHOKJIaCCHHUKaMM.
4 | YcnoBHasI BEpOSTHOCTS, | 6 Ycnosaas BEPOATHOCTH. | PemiaTh 3agaum Ha HaxO0XIACHUE IIpusneueHue
JEPEBO CIIy4yallHOTO YMHOXXEHUE  BEPOATHOCTEH. | BEpOSITHOCTE  COOBITHI, B TOM BHHMAaHIA
OTIBITA, bopmymna HepeBo CIIy4aifHOTO | YHCJIE YCIIOBHBIX C IIOMOUIBIO IepeBa Egﬁif:;g;ca «
[IOJTHOM BEpPOSITHOCTU U HKCIEPUMEHTA. ®opmyna | ciryyailHOro omsbITa. acriexty, g
HE3aBUCHUMOCTD MOJTHOM BeposTHOCTH. | OnpenenasTs HE3aBUCHMOCTD M3y4aeMbIX Ha
coObITH (6 YacoB) HeszaBucumsble coObITHS. coOblTMl 1o ¢opmyne © IO YPOKE ABJICHHH.
OpTaHu3aINH CITY9aifHOTO OTIBITA.
5 | DneMeHTbI 4 Komb6unaropHoe npasuio | Mcnoab3oBaTh IIPaBUIIO [Ipumenenue na
KOMOWHATOPHUKH (4 yMHOXKeHUS. [lepecTaHOBKH W | yMHOKEHHSI  JUISL  TIePEUYHCIICHHS Ypoxe
yaca) daxropuan. Yucso | coObITMH B CITy4aliHOM  OIIBITE. EI;TT\E’M;%P(IZE’ICX
COYETaAHMI. Tpeyronbnuk | Ilosb3oBaTbes dhopmyoit U 0651132HMMHC,L
[Tackansa. Popmyna OuHOMa | TpeyronbHUkoM [lackans TSt Oprauuzanust
HeroToHa. OTIpEIEIICHUS YNCIIa COYCTAaHMH. medcrsa
MOTHBUPOBAHHBIX
U 3pYAUPOBAHHBIX
00y4Jarmuxcs HaJ
nux
HEYCTIEBAOIIUMH
OJHOKJIACCHUKAaMH.
6 | Cepun 3 bunaphslii cinydaiinblii onelr | PazouBathb CJIOKHbIE Ipusneyenue
MOCJIEI0BATEIbHBIX (ucmipITaHue), ycrex U | OKCIIEPUMEHTBl ~ Ha  OTJEJIbHbIE BHIMAHNA
MCTIBITAHUH Hey/aua. HesaBucumbie | ucnbirans. OcBauBaTh NOHITHS ESE:?)I:TH;E;CH K
(3 gaca) UCTIBITAHUS. Cepus | ucnipiTaHue, CcepUs HE3aBHCHMBIX acriexty, Y
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Ne HaumenoBanue paszgenos | Koauvecrso IIporpammHoe cogepskaHue OcHoOBHBIE BHAbI AeSITEJIbHOCTH DJIEKTPOHHBIE Cea3b ¢
n/n U TeM NPOrpaMmbl 4acos ol0yuamommuxces (uudposbie) nporpamMmmon
06pa30BaTeJII)HI)Ie BOCIIUTAHUA
pecypcebl
HE3aBUCUMBIX HUCIBITaHUN 110 | ucnbiTaHui. [IpuBoAMTH NpUMepPbI M3Yy4aeMbIX Ha
nepsoro  ycmexa.  Cepus | cepuil HE3aBUCHMBIX HCIIBITAHUM. YPOKE ABIICHHI.
HE3aBUCUMBIX ucnpiTanui | Pemars  3aga4m Ha  TOHCK
bepnyinu. [IpakTrueckas | BepOATHOCTEH COOBITUM B cepuu
paboTa ¢ HCIOJB30BAHHEM | HCIIBITAHUM 10 MEPBOrO ycrexa U B
AIIEKTPOHHBIX TAOIHII. cepusax  ucnbiTaHuil  bepHymiu.
H3yyats B X04e NPAaKTHYECKOMH
padoTbI c HCIIOJIb30BaHUEM
ANEKTPOHHBIX TaOIUI[ BEPOSITHOCTH
COOBITUH B CEpUSIX HE3aBHCUMBIX
VICIIBITAHUM.

7 | CyuaiiHble BeTMYUHBL | 6 CrnyuaiiHas BeJlIMYMHA. OcBanBaTh NOHATHSA: ClydanHas [Ipumenenne Ha
U pacrpeneiacHus (6 Pacrnipenenenue BEJIMYMHA, paclpeaeicHue, Tadauma YPOKe
4acoB) BeposATHOCTE.  Jluarpamma | pacnpeneneHus, JarpaMmma g?iﬁ’azgﬁzf?

pacupenenenusa. Cymma U | pacupeneneHus. 0651135)HMMHC,L
IIPOU3BE/ICHNE cinyyaiinbeix | [lpuBoautsb npuMepbl Opranuzauust
BEJIMYMH. IIpumepsl | pacpefeneHnii, B TOM  4YHCIE megersa
pacripesieieHuil, B TOM YUCIIe | TEOMETPHYECKOTO " MOTHBHPOBAHHRIX
reOMETPUUYECKOE U | OMHOMMAJIBLHOTO. CpaBHuUBATH 7 SPYIFPOBAHHEX
. oOyuaromuxcs Haj

OMHOMUANBHOE. pacnpenenenus CITy4aiHbIX JX

BCJIIMYHH. HaXO,Z[I/ITb 3HAYCHUA HEYCIICBAIOIMMH

CYMMBI ¥ TIPOU3BEJICHUS CIIy4alHbIX OJIHOKIIACCHUKAMH.

BEJINYMH. Crpourtnb U

Pacno3HaBaTb TE€OMETPUUYECKOE U

OMHOMMAJIBHOE paclpe/ieieHue.

8 | IloBTopenue, 5 OmnucarenpHasgs  cratucThka. | [IoBTOPATH M3ydeHHOE [puBneyenne
o0o01enue, Crnyyaiinsle OTIBITHI U | ¥ BBICTPAMBaTh CUCTEMY 3HAHUH. BHUMAHHA
CHUCTEMaTU3alIUs BEPOATHOCTH CITy4aiHbIX EZ:?::TIEE;M «
3HaHUH(S JacoB) cobbrTuil.  Omepanuu  Haj acriexy, Y

COOBITUAMH. DIIEMEHTEI

N3y4aCMbIX Ha
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Ne | HaumenoBanue pazgenos | Koauuecrso IIporpammHoe cogepskaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIEKTPOHHBIE Cas3b ¢
n/n U TeM NPOrpaMmbl 4acos ol0yuamommuxces (uudposbie) nporpamMmmon
06pa30BaTeJII)HI)Ie BOCIIUTAHUA
pecypchl
KOMOWHATOPHKH, cepuu YPOKE ABJICHHH.
HE3aBUCUMBIX HCIILITAHUMN.
OBILIEE KOJIMYECTBO
YACOB I1O0
[MPOI'’PAMME 34
11 KJIACC
Ne HaumeHnoBanue KonuyectBo IIporpammHoe cogep:xkaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIeKTPOHHbIE CBs3b ¢ nporpaMmmoit
n/n pa3/esioB U TeM 4acos o0y4arommxcst (uudposrbie) BOCIIUTAHUS
NMPOrpamMMbl o0pa3oBare/ibHbIE
PECYPCHI
1 | MaremaTtuueckoe 4 [Ipumepsr npuMmeHeHus | OcBauBarh IIOHATHE Hpumenenue Ha ypoke
OXKHUIAHUE MaTEMATUYECKOTO OXKHUJIAHUS | MATEMATUUYECKOTO OKUIAHUS. HHTEPAKTUBHBIX OPM
CIIy4anHON (cTpaxoBaHue, 10TEpES). IIpuBomuts u o00CyKHATH E gﬁzzi;mm
BEJIMYUHBI MaremaTtnueckoe O0XXUJIaHUE | IPUMEPBI NIPUMEHEHUS Op};aHI/I:«:aumI mé@ycma
(4 gaca) CyMMBl  CIy4YalHBIX BEJIMYMH. | MATEMATHYECKOTO  OKHJIAHMUS. MOTHBHPOBAaHHBIX
MaremaTtuueckoe OXHWJaHue | Beiuuciasare  mMaremaTu4yeckoe SpyAMPOBAHHBIX
T€OMETPHYECKOTO U | O)KUIaHUE. HUcnoas3zoBarh 0byqatomuXcs Hajl X
OMHOMHUAIBHOTO paclpeeNieHU. | MOHSATHE MaTEMAaTUYECKOTO HEYCTICBAIOTIMI
OAHOKJIaCCHUKaMH.

OKUJIaHUSI U €ro CBOMCTBA IpH
pewenun 3anad. Haxopurs no
H3BECTHBIM bopmynam
MaTeMaTHYeCKOe  0XKHMJIaHUE
CYMMBI CITy4allHbIX BEJIHYHH.

Haxoaurs 110 HM3BECTHBIM
dbopMylnamMm  MaTeMaTHYECKHE
OXXHITaHUA CIIy4aiHBIX
BEIIMUMH, UMEIOIIHNX
F€OMETPUYECKOE Hu
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Ne HaumeHnoBanue KonuyectBo IIporpammHoe cogepskaHue OcHOBHBIE BU/IbI 1€SITEIbHOCTH DJIeKTPOHHbIE CBs13b ¢ mporpamMmoii
n/n pa3iesioB U TeM 4acos ol0yuamommuxcs (uudposbie) BOCIIUTAHUS
nporpamMmmsbl OﬁpaBOBaTe.ﬂbHLIe
pecypcnl
OMHOMUAIBHOE pacIpeieICHIs

2 | ducnepcus u 4 Hucnepcus u  crangaptHoe | OcBanBaTh MTOHATUSA: Hpusnevenne
CTaHIapPTHOE OTKJIOHCHHE. Jlucniepcuu | aucrepcus, CTaHJIaPTHOE 22;‘3;3‘;;‘“” .
OTKJIOHEHHE F€OMETPUYECKOTO U | OTKIIOHEHUE City4aitHOM HEHHOCTHOMY aCTIEKTY,
ClIy4aiiHOI OMHOMHUAIBHOTO PACHPEICIICHUS. | BETUYUHBI. W3YIAEMBIX Ha YPOKE
BENTUYMHBEI (4 yaca) [IpakTnueckas pabora ¢ | Haxonuts  nucnepcuto 1o SBJICHUH.

WCIOJIb30BAHUEM  DJIEKTPOHHBIX | PACHPEICIICHUIO.

TabIHII. Haxoauth 10  HM3BECTHBIM
bopmynam TUCTIEPCHUIO
T€OMETPUUYECKOTO u
OMHOMHUATBHOTO
pacrpesiesieHdsi, B TOM YHUCJIE B
X0Jle MPaKTUYECKOH paboThI C
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINLI.

3 | 3axkoH O6omBIINX 3 3akoH O0IBIINX gricel. | 3HAKOMUTBCS C BEIOOPOYHBIM Hpumenenue Ha ypoke

yucen (3uaca) Bri6opounsiii METOJ | METOJIOM HUCCIIENOBAHNS “:ggi’:;‘z“BHHX topm
HCCIIeJOBaHUN. [IpakTrueckas | COBOKYIMHOCTH JTAHHBIX. g P ———
pabota ¢  wucnonb3oBaHueMm | M3y4aTh B X0/ MPaKTUIECKON Opranmsarms medcrea
OJICKTPOHHBIX Ta0IuII. pa60TBI C  HCIOJIb30BAHUEM MOTHBHUPOBAHHBIX U
ANMEKTPOHHBIX TabIuIl 3PYAMPOBAHHBIX
MPUMCHEHHE BBIOOPOYHOTO obyuarompIXcs Hajl uX
METO0/1a UCCIEAOBaAHUSI. FOYCICRAtOTIAME
OJJHOKJIACCHUKAMH.

4 | HenpepbiBHBIE 2 [Tpumepsr HenpepriBHBIX | OcBauBaTH TIOHSITHSI: Hpusneuenue
ClIy4aifHbIe ciy4aiHbIX BelW4yuH. DYHKIUS | HEMpepbIBHAS ciryJaifHast zg;r;:zmcﬂ .
BEJTMYHHBI MJIOTHOCTH pacnpesiesieHus. | BeJIMYMHA, HEIPEPHIBHOE HEHHOCTHOMY ACTIEKTY,
(pactipenenenust) (2 PaBHOMEpHOE pacripesienieHle U | pacrpezesieHue, byHKIIS W3yqaeMbIX Ha YPOKe
qaca) €ro CBOMCTBA. MJIOTHOCTU BEPOSITHOCTH. SABJICHHUI.

IIpuBoauTH IIPUMEPBHI
HEMPEPBIBHBIX CITy9aiHBIX
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Ne HaumenoBanmue KoauyecTBo IIporpammHoe cogepskaHue OcHOBHBbIE BHbI AeSITEJIbHOCTH DJIeKTPOHHbIE CBs13b ¢ mporpamMmoii
n/n pa3iesioB U TeM 4acos ol0yuamommuxcs (uudposbie) BOCIIUTAHUS
nporpamMmmsbl 06pa30BaTeJ’[LHLIe
pecypcnl

BEJINYHH. Haxoauth

BEPOSATHOCTH  COOBITHI 1o

JTaHHOW (QYHKIUU TUIOTHOCTH, B

TOM  YHCI€ PABHOMEPHOIO

pacnpeseseHusl.

5 HopmanbHoe 2 3amaun, MIPUBOISIINE K | OcBauBaTh IIOHSITHS: [Ipumenenne Ha ypoke
pacnpezenetue (2 HOPMAJILHOMY  PacHpee/ICHHIO. | HOPMAJIBHOE pPacIpe/ieliCHUE. “:ngT’:IIfHBHHX bopm
yaca) @yHKIMSA TUIOTHOCTH U CBOMCTBA Bbl[[eJ}ﬂTb IO  OIHCAHUIO E S —

HOPMAaJbHOTO  pacIpeleleHus. | cyyaiiHbIe BEJIMYHHBI, Opranmsarms medcrea
[IpakTnueckass  pabora C | pacrpenenéHHbIe o MOTHBHPOBAHHBIX U
WCIOJIb30BAHUEM  DJIEKTPOHHBIX | HOPMAJILHOMY 3aKOHY. 3PYAMPOBAHHBIX
Ta0INLL. IpuBoauTHL TpHUMeEPHI 33134, obyuaroumxes Hajl ux

OPUBOJAIINX K HOPMAIbHOMY HEYCHCBaTOTIIMIL

OJTHOKJIaCCHUKaMH.

pacupeneneHuro. Haxonuts

YHCIIOBBIC XapaKTePUCTHKU

HOPMAJIBHOTO  pacrpeiesieHUs

M0 U3BECTHBIM (OpMYIIaM.

PemaTp 3amauu, CBSI3aHHBIE C

IPUMEHEHUEM CBOICTB

HOPMAJIbHOTO paclpeAesieHun,

B TOM YHCJI€ C UCTIOIh30BAaHHEM

AJICKTPOHHBIX TaOJIHUII

6 | I[loBropenue, 19 IIpencrasnenue JaHHBIX c | IloBropsate  M3ydeHHOE W Hpusneyenne
000011IeHE MOMOIIbIO TAOJMUI[ U AWAarpamM, | BBICTpAauBaTh CUCTEMY 3HAHHIA. 22;“:;:;’5“” .

U CHCTeMAaTH3alUS ormucareabHas CTaTHCTHUKA, LEHHOCTHOMY ACHEKTY,
3HaHuil (19 yacoB) ONBITBI C  PABHOBO3MOXXHBIMHU W3YqaeMBIX Ha YPOKE
AIIEMEHTaPHBIMU COOBITHSIMH, SABITEHHL.
BBIUHCIICHHE BEPOATHOCTEMN
COOBITHH C TpUMEHEeHUEM GopMyIT
u rpaduyeckux METOJI0B
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DJIeKTPOHHbIE

CBs13b ¢ mporpamMmoii

Ne HaumenoBanmue KoauyecTBo IIporpammHoe cogepskaHue OcHOBHBbIE BHbI AeSITEJIbHOCTH
n/n pa3iesioB U TeM 4acos ol0yuamommuxcs (uudposbie) BOCIIUTAHUS
MPOrpaMMbl odpa3oBaTe/bHbBIE
pecypcsl
(koopauHaTHAs TIpsMasi, JEPEBO,
auarpamma Dusepa), clydailHble
BCIINYHNHBI u pacrapeaciiCHus,
MaAaTEMATHYCCKOC OXUJaHue
CIIy4aifHON BEJTMYUHBI.
OBUIEE 34
KOJIMYECTBO
YACOB 1o
[MPOI'PAMME
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