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Pabouas mporpamma mo maremaruke st 10-11 kmaccos pa3paboTana B COOTBETCTBHH ¢ TPEOOBAHISIMHU
@DenepaIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENHFHOIO CTAHIAPTA K Pe3yNbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
MPOrPaMMBI CPETHETO OOIIET0 00pa30BaHus HA OCHOBE U C YUETOM CIICIYIOIIUX JOKYMEHTOB U MaTepHAIIOB:

* IIpukaza MunuctepcTBa 00pazoBanus v Hayku P® ot 17 mas 2012 r. N 413 "O0 yrBepkaeHuu (peaepaaibHOro
TOCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa CPeTHETo 00mero oopasopanus” (C HI3MEHEHUAMHA U
JIOTIOJTHEHUSIMHU )

*  ABTOpPCKOI MpOrpaMMbl MO0 MaTeMaTuke Js 5-1 kimaccoB o0Ieo0pa3oBaTebHBIX yUpexACHUA. MaTeMaTHka :
mporpammsr : 5-9 kmacesl / A.I'. Mepsisak, B.b. [Tomonckwit, M.C. Sxup, E.B. bymxko.

*  OcHoBHas o0Opa3oBatenbHas Mporpamma cpeanero odmero oopazoBarmst MBOY «COLL Ne 45 r. Kyprana.

VYuebublii mpeamer «MaremaTuka) BXOAMT B IPEAMETHYIO obOnacTh «Maremarnka U MH(GOPMATUKA», SBIISETCS
o0s3arenpHBIM 115 m3yderns B 10- 11 kiraccax. B yueOHOM miaHe Ha eTo W3y4eHHE OTBOAMUTCS:

Kiace KoangectBo KoaungecTBoO HTroro
HeJeJbHBIX YacoB Y4eOHBIX HeleJb 3a y4eOHBbIil roa
10 xmacc 5 34 170
11 xitacc 5 33 165
HUTOIroO 335

Cpok peanu3anuy OporpaMmel — 2 roaa.
Peanuzanus conep:xanust paboueii mporpaMMbel BO3MOXKHA ¢ IPUMEHEHHEM JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX
texnonoruit (JOT). IIpumenenne JOT mpenycmarpuBaet koppekuio KTII u momkHo obecrieynBath BHIIOJTHEHUE BCEX
TpedoBanuii, mpexycMoTpeHHBIX DI'OC.

Inanupyemblie pe3yJbTaThl 0CBOEHHS Y4eOGHOI0 MpeaMeTa
W3ydyeHre MaTeMaTHKH [0 JaHHOM TPOrpaMme CHoCOOCTBYeT ()OPMHUPOBAHHIO y YYAIIUXCS JIMMHOCTHBIX,
MeTaNpeIMeTHBIXH MPeIMETHBIX Pe3yJbTaTOB OOydYeHHs, COOTBETCTBYIOIIMX TpeOOBaHUsIM  (eaepasbHOro
roCyIapCTBEHHOT0 00pa30BaTeILHOTO CTaHAapPTa CPEIHETO O0IIEro o0pa3oBaHusl.
[TnaHupyeMbie THYHOCTHBIC PE3YJIbTAThl OCBOCHHUS yueOHOro mpeaMeTa «MaTeMaTukay:

JInyHOCTHBIE pe3yabTaThl B cpepe OTHOLIEHMIT 00yyaromuxcs K cebe, K CBOEMY 310POBbIO, K MO3HAHUIO
ceos:

—OpueHTalsl O0YYaIOUIMXCsl Ha JOCTIDKEHHE JIMYHOTO CYacThs, pPEaIM3aldi0 MO3UTUBHBIX JKU3HEHHBIX
MEPCHEeKTHB, WHUIMATHBHOCTh, KPEaTUBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIpENeIeHHIO,
CIIOCOOHOCTH CTaBUTH LIETH U CTPOUTD XKU3HEHHBIE TIIAHBI;

—TOTOBHOCTh M CIIOCOOHOCTH oOecmeunth cebe M CBOMM OJNM3KMM [JOCTOHMHYIO JKHM3Hb B IIpolecce
CaMOCTOATENIbHOW, TBOPUYECKOW U OTBETCTBEHHOM JIEATEIILHOCTH;

—TOTOBHOCTh M CHOCOOHOCTH OOYYalOUIMXCSl K OTCTAMBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS,
TOTOBHOCTh M CIIOCOOHOCTH BbIpa0aThIBaTh COOCTBEHHYIO IMO3UIMIO IO OTHOIIEHHIO K OOIECTBEHHO-TIOJIMTHYECKUM
COOBITHSIM TNPOLUIONO0 M HACTOAIIETO0 HAa OCHOBE OCO3HAHMS M OCMBICIEHMS HMCTOPHH, IyXOBHBIX LEHHOCTEH W
JIOCTUKEHUM HallleW CTpaHsbl;

—TOTOBHOCTh M CIHOCOOHOCTH 0Oyyaromuxcs K CaMOpa3sBUTUIO W CaMOBOCIHUTAHUIO B COOTBETCTBHU C
OO0IIIEYeTIOBEYECKUMH ~ LIEHHOCTAMH M HJeallaMH TPaXJaHCKOTO  o0mecTtBa, MOTpeOHOCTE B (U3UUECKOM
CaMOCOBEPLIEHCTBOBAHUY, 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN 1E€ATEIBbHOCTBIO;

—TMPUHATHE W peaju3anus IEHHOCTeW 340pOBOro M Oe3omacHOro obpasza KH3HH, OepekHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXOJIOTHYECKOMY 3/10pOBbIO;

—HENpUsATHE BPEIHBIX IPUBBIYEK: KYPEHUs, yIIOTPEOICHUsS aIKOTr OIS, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B cpepe oTHOLIeHHIT o0yyaromuxcs k Poccun kak k Ponune (OTeuecTBy):

—poccuiickas WAEHTHYHOCTb, CHOCOOHOCTh K OCO3HAHHIO POCCHUHCKONW HMAEHTUYHOCTH B IOJIHMKYJIBTYPHOM
COLMYME, YYyBCTBO MNPHYACTHOCTH K HMCTOPHKO-KYJIBTYpHOH OOLIHOCTH pOCCHHCKOro Hapoga u cyabbe Poccum,
MaTPUOTH3M, TOTOBHOCTH K CITy>KeHUI0 OTEeUeCTBY, €T0 3aIUTE;

—YBKEHHE K CBOEMY HapoOJly, HYyBCTBO OTBETCTBEHHOCTH Iiepea PonuHOM, ropaocty 3a cBoi kpaii, cBoro Poguny,
MPOIIOE M HACTOsAIIee MHOTOHALMOHAILHOTO Hapoja Poccum, yBakeHHe K rocyAapcTBEHHBIM cHMBoJaM (repO, ¢uiar,
TUMH);

—(opMHpOBaHHE YBaXXCHHS K PYCCKOMY SI3bIKY KaK TIOCYIapCTBEHHOMY s3bIKy Poccuiickoii ®Peneparuu,
SBIISIIOIIEMYCSl OCHOBOHM POCCHHCKON MIIEHTUYHOCTH U TJIaBHBIM (DaKTOpOM HalIMOHAIBHOTO CAMOOIPEACIICHNUS;

—BOCIIMTaHUE YBAXXECHUS K KYIbTYpe, A3bIKAM, TPaAULMsIM U OObIYasiM HapoJ0B, MpOXHBalOUINX B Poccuiickoit
®denepanyu.

JIMYHOCTHBIE pPe3yJabTAaThl B c(pepe OTHOLIEHNH 00y4aloIIMXCsl K 3aKOHY, FOCYIAPCTBY M K IPAaKIAHCKOMY
001IIeCTBY:
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—IpaXJIaHCTBEHHOCTb, TPAXJAHCKas IO3WIMS AKTHBHOTO W OTBETCTBEHHOTO 4YIIEHA POCCHUCKOTO OOIIeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa W OOS3aHHOCTH, YBAXKAIOMIETO 3aKOH W IPABOIOPAIOK, OCO3HAHHO
MPUHUMAIOIIETO TPAAUIIMOHHBIC HAIIMOHAILHBIC U O0IICUEIOBEYECKIE TYMaHUCTHUECKUE U IEMOKPATHYECKUE TICHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH JKU3HU;

—TMpU3HAHNE HEOTIYKJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ| HYEIOBEKa, KOTOPBIE NPHUHAMIEKAT KKIAOMY OT
POKICHHMS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX IMpaB W CBOOOJ 0€3 HapylIeHUs MpaB U CBOOOJ IPYTHX JIHII,
TOTOBHOCTh OTCTaWBaTh COOCTBCHHBIC IpaBa M CBOOOJIBI YEIOBEKa W TIpaKIaHWHA COIVIACHO OOIICTPU3HAHHBIM
MNpUHIUIIAM U HOpMaM MEXIyHapOJHOro npasa U B cootBeTcTBUM ¢ KoHcturynueit Poccuiickoit ®denepanuu, npaBoBas u
MOJIUTUYECKASI TPAMOTHOCTb;

—MHPOBO33PCHHUE, COOTBETCTBYIOICE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WM OOIISCTBCHHON NPaKTHUKH,
OCHOBaHHOE Ha JIHAJIOTe KYJIBTYp, a TaKKe Pa3Nu4yHbIX (opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MeCTa B
MOJIMKYJBTYPHOM MUDE;

—UHTEpUOPHU3aAUS IEHHOCTEH JIeMOKpAaTHU U COLMAIbHOM COJUAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
pPEeryIupOBaHUIO OTHOIICHUH B TPYIINE WM COLUATBLHOM OpraHu3alliiy;

—TOTOBHOCTh OOYYaromuXcsi K KOHCTPYKTHBHOMY YYaCTHIO B MPHUHITHU PEIICHWH, 3aTParuBaloNIiNX HX IpaBa U
WHTEPEChl, B TOM YHWCJIC B Pa3IMYHBIX (QopMax OOIIECTBEHHOW CaMOOPraHU3aIluK, CaMOYIPABICHUS, OOIIECCTBECHHO
3HAYUMOM JEATEIHLHOCTH;

—IPUBEPKEHHOCTh HJESIM HHTEPHANIMOHAIN3MA, NPYXKOBI, pPaBeHCTBA, B3aWMOIIOMOIIN HApOJOB; BOCIHUTAaHHE
YBOXHUTEIHHOTO OTHOIIEHUS K HAIIMOHAILHOMY JIOCTOMHCTBY JIFOJIEH, UX 9yBCTBaM, PEIUTHO3HBIM YOSKISHHSIM;

—TOTOBHOCTh OOYYaIOMINXCS MPOTHBOCTOATH HUACOJIOTHH IKCTPEMHU3Ma, HAIMOHAIN3MA, KCeHO(DOOUH; KOPPYIILIUHY;
JUCKPUMUHALKAKA MO COUUAIbHBIM, PEJIUTMO3HBIM, PACOBBIM, HALMOHAJIBHBIM MpPHU3HAKAM W JPYIMM HETaTUBHBIM
COLIMAJIBHBIM SIBJICHUSIM.

JInyHOCTHBIE pe3yabTAaThI B chepe OTHOLIEHHI 00yYAIOIIUXCH ¢ OKPY:KAOIMMH JIOAbBMU:

—HpABCTBEHHOE CO3HAHWE W TOBEACHHE HAa OCHOBE YCBOSHUS OOIEUeIOBEYECKHX ILEHHOCTEH, TOJEPAHTHOTO
CO3HaHMsI M TIOBEJCHUS B MOJHKYJIBTYPHOM MHUpE, TOTOBHOCTH M CIOCOOHOCTH BECTH IHANIOT C JPYTUMH JIOJIbMHU,
JOCTHUTaTh B HEM B3aUMOIIOHMMAaHUS, HAXOIUTH OOIINE eI U COTPYAHUYATH IS UX JOCTHKCHUS;

—TMPUHATHE TYMaHUCTHUYECKHUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHHOE W JOOpOKENaTelnbHOE OTHOIIEHHE K
JIPyTOMY YelIOBEeKY, €r0 MHEHHIO, MUPOBO33PECHHIO;

—CMOCOOHOCTh K COIEPEXMBAHUIO U (OPMUPOBAHHE MTO3UTHBHOTO OTHONICHUS K JIOJSM, B TOM YHCIIE K JIAIAM C
OTPaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbsI M MHBAIUIaM; OEpEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
(hM3UYECKOMY U IICUXOJIOTHYECKOMY 370POBBIO IPYTHX JIFOJIEH, yMEHNE OKa3bIBaTh EPBYIO TIOMOIIIE;

— opmMupoBanue BrIpaKCHHOW B TIOBEICHUHM HPABCTBEHHOW MO3HIIMH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIbHOMY
BBIOOpPY 100pa, HPAaBCTBEHHOI'O CO3HAHWS W TIOBEJCHUS HA OCHOBE YCBOCHHS OOIICUEIIOBEYECKHX IIEHHOCTEH W
HPAaBCTBEHHBIX YYBCTB (YECTH, JOJTa, CIIPABEAITUBOCTH, MUJIOCEPIUS U IPYKEIO0HS);

—Ppa3BUTHE KOMIIETEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMH, JEThbMH MIAQMIIET0 BO3pacTa, B3POCIBIMH B
00pa3oBaTeIbHOM, O0IECTBEHHO MOJIE3HOM, Y1eOHO-HCCIIEeA0BATEILCKOMN, POSKTHOM U IPYTUX BUAX JIESATEIBHOCTH.

JIMYHOCTHBIE pe3yJabTaThl B c(pepe OTHOLIEHUH 00y4alOIIMXCS K OKPY:KAKIIEMY MUPY, *KUBOU NIpUpoje,
XY/A0KeCTBEHHOI KyJbType:

—MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAUMMOCTH HAyKH, TOTOBHOCTh K
HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJaJIeHHE JOCTOBEpHON HMH(pOpManuedl O MepemoBBIX NOCTIKEHHSX M OTKPBITHAX
MHPOBOIl M OT€YECTBEHHOM HAyKH, 3AMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U 00IIeCTBa;

—TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMIO, B TOM 4YHCJIE caMOOOPa30BaHWIO, HA MPOTSHKEHUH BCEU KH3HHU;
CO3HATENbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHMI0 KaK YCJIOBHIO YCIEHIHOM Npo(eCCHOHANbHOW U
0OILIECTBEHHON EATENLHOCTH;

—D9JKOJIOTHYECKAs KYJIbTypa, OepeKHOE OTHOIICHUS K POJHOW 3eMile, MPUPOAHBIM OorarcTBam Poccuu m Mupa;
[MOHMMaHUE BIUSHUS COLMAIbHO-3KOHOMHMUYECKHUX IIPOIECCOB HAa COCTOSHUE MPHUPOJHOW M COLMAIBHON CpeJpl,
OTBETCTBEHHOCTH 33 COCTOSIHHE ITPUPOIHBIX PECYPCOB; YMEHHS U HABBIKM Pa3yMHOTO IPUPOIONIONIB30BAHNUS, HETEPIIUMOE
OTHOLICHHE K IIGI‘/'ICTBI/IHM, IIPUHOCAUIUM BPEJI 5KOJIOTHH; HpHOGpeTeHI/Ie OITIbITa 3KOHOF0-HaHpaBHeHHOﬁ JACATCIBHOCTH,

—3CTETHYECKOE OTHOIIEHHS K MUY, TOTOBHOCTb K 3CTETUIECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yabTaThl B c(pepe OTHOLIEHNH 00y4aloIuXcsl K ceMbe U POAUTENSIM, B TOM YHCJIe
NMOArOTOBKA K ceMeHHOM KU3HU:

—OTBETCTBEHHOE OTHOLICHUE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS IIEHHOCTEH CEeMEUHOM KU3HU;

—MOJIOXKUTEIBHBIA 00pa3 CeMbU, POIUTENHLCTBA (OTIIOBCTBA M MATCPHHCTBA), MHTCPUOPHU3AIUS TPATUITHOHHBIX
CEMEUMHBIX IICHHOCTEIA.

JInuHOCTHBIE pe3yIbTAThI B chepe OTHOLIEHHS 00y4YalOIIMXCH K TPYAY, B cepe comuaabHO-
IKOHOMMYECKHMX OTHOLICHUIA:
—YBaXEHHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTE K 3aIlUTE CBOCH COOCTBEHHOCTH,



—OCO3HaHHBIN BEIOOP OyayIeH mpodeccruu Kak myTh U CIIOCO0 peann3anuy COOCTBEHHBIX JKU3HCHHBIX TUIAHOB;

—TOTOBHOCTh OOyYaroIMUXCcsl K TPyIOBOH MpodeccHOHANbHON JAeATENFHOCTH KaK K BO3MOXKHOCTH Yy4acTusl B
PEIICHUY JINYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IICHAIIMOHAIBHEIX TTPOOIIEM;

—MOTPeOHOCTh TPYJUTHCS, YBRKEHUE K TPYLy H JIOASIM TPYAa, TPYIOBBIM JIOCTHXKCHHUSAM, JITOOPOCOBECTHOE,
OTBETCTBEHHOE M TBOPUECKOE OTHOIICHUE K Pa3HBIM BUJIaM TPYAOBOMU JEATEILHOCTH;

—TOTOBHOCTBH K CAMOOOCTYKUBAHHIO, BKJIFOUasi 00yUCHHE U BHIMOJIHCHUE IOMAITHUX 00sS3aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe Gpuznueckoro, nCUXoJ0ri4eCKoro, COUAILHOI0 U aKaJeMHYeCKOro
0s1aronoy4ms 00y4arommxcs:

—(u3udeckoe, HMOIMNOHAIHHO-TICHXOJOTHIECKOE, COLMANbHOE Oyaromoimydyue OOydalommxcs B KU3HU
o0pa3oBaTeIbHON OpraHW3alliy, OMIYIICHNE AEThbMHU 0€30MacHOCTH M MICHXOJIOTHdeckoro koMpopra, nHpOpManoHHON
0e30macHOCTH.

MeranpeameTHbie pe3y/bTaThbl ocBoeHusi OOII
MerTanpeaMeTHbIC PE3yIbTaThl OCBOCHUS OCHOBHOW 00pa30BaTEIBHOM MPOrpaMMBbI MTPEICTABICHBI TPEMSI TPYIIIIaMu

YHUBEPCANBHBIX yueOHbIX neiictuit (YVY]I).

1. PeryasiTuBHbIe YHUBePCaJIbHbIE Y4eOHbIE NeiCTBUS

BrInycKHUK HAYYMTCS:

—CaMOCTOSITENIEHO OMPEENATh IeNd, 3a7aBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPHIM MOXHO OMPEAEITUTH, UTO
LIeTb JOCTUTHYTA;

—OLECHUBATH BO3MOXHBIC ITOCJIICACTBUA JOCTUXKCHUA HOCTaBHCHHOI\/'I Ocin B ACATCIIBHOCTH, CO6CTB€HHOI>'I JKU3HU U
KU3HU OKPYKAIOIINX JIFOJIeH, OCHOBBIBAsICh HA COOOPAKEHUSAX ITUKU U MOPAIIH;

—CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 337]a9U B 00Pa30BATENLHON MEATENFHOCTH ¥ KU3HEHHBIX CUTYaIlNsX;

—OLCcHUBAThH pCCprLI, B TOM 4YHUCJIIC BpeMﬂ 158 Ilpyrl/le HeMaTepI/IaJIBHI)Ie pecypcm, HGO6XOI[I/IMLIC JJIs1 JOCTUXKECHUA
TIOCTaBJICHHOM I1CIIH;

—BBIOMPATH MyTh JOCTIKEHUS TENY, TUTAHUPOBATh PEIICHNEe MOCTABIEHHBIX 3a/1a4, ONTHMHU3HPYS MaTepruaIbHbIe U
HeMaTepHuaIbHBIC 3aTPaTHI;

— OpPraHu30BBIBaTh APPEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX JIJIS IOCTUXKCHHMS TOCTABJICHHOM 11€JIH;

— COTIOCTABJIAThH MOTyYEeHHBIN Pe3yNbTaT AEITEIHHOCTH C TIOCTABICHHOM 3apaHee Mebio.

2. [lo3HaBaTebHBIE YHHBePCcAJIbHbIE yYeOHbIe AelcTBUA

BrinyckHHK Hay4YMTCs:

—HCKaTh M HaXOAWTh OOOOILEHHBIE CIIOCOOBI pEIIeHHs 3aJad, B TOM YHCIE, OCYLIECTBISTH Pa3BEpHYTHIN
WH(POPMAITMOHHBIN TTOMCK U CTABUTh HA €0 OCHOBE HOBBIE (yueOHbIC U ITO3HABATENLHBIE) 3a]Ia4H;

—KpUTHYECKH OLIEHMBATh M MHTEPIPETUPOBATh HHPOPMALMIO C pa3HBIX MO3MLMUHI, pacrno3HaBaTh U (HUKCHPOBATH
MPOTUBOPEYHs B MHYOPMALMOHHBIX HCTOYHHKAX;

—HCIIOJIb30BaTh Pa3IMYHbIe MOJENbHO-CXEMAaTUYEeCKHe CPEJCTBA IS TNPEACTABICHHS CYIIECTBEHHBIX CBs3ed U
OTHOUICHWH, a TaK)Ke MPOTHBOPEYHH, BBISIBIICHHBIX B HH)OPMAIIHOHHBIX HCTOYHUKAX;

—HAaXO/AUTh W NPUBOJIUTH KPUTHUYECKHE apryMEHTHl B OTHOIICHUM ACHCTBUH M CYKACHUU APYroro; CIOKOHMHO U
pa3yMHO OTHOCHTHCS K KPUTHYECKMM 3aMEUYaHHMSM B OTHOLICHUH COOCTBEHHOI'O CY)KICHHS, pacCMaTpUBaTh HX Kak
pecypc coOCTBEHHOTO Pa3BUTHS;

—BBIXOJIUTHh 3a PaMKH Y4eOHOro NpeAMeTa M OCYLISCTBIATH LEJCHANpaBICHHBIM MOUCK BO3MOXHOCTEH IS
LIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB JIEHCTBUS;

—BBICTPAaWBaTh WHAWBHIYaJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsl OTPAaHUYEHUS CO CTOPOHBI JPYTHX
Y4aCTHUKOB U PECYPCHBIC OT'PaHUYCHUSA,

—MEHSTb U YACPKUBATh Pa3HbIC MO3ULIMH B TO3HABATEILHOMN ESTEIBHOCTH.

3. KoMMyHnkaTHBHBIE YHUBepcaJIbHbIe y4eOHbIe el cTBUSA

BeinmyckHUK HAYYHTCS:

—OCYIIECTBIISITH JICJIOBYI0O KOMMYHHUKAIIMI0 KaK CO CBEPCTHHKaMH, TaKk M €O B3pOCIBIMH (Kak BHYTpH
00pa3oBaTeIbHOM OpraHU3alliy, TaK U 32 e¢ MpeJeslaMHy), TOA0MPaTh MApTHEPOB IS ICTIOBOM KOMMYHHKAIIMU HCXOMS U3
co00paXeHNH pe3yIbTaTUBHOCTH B3aUMOACHUCTBHSL, a HE JIMUHBIX CUMIATHII;

—IIpH OCYIIECTBICHUH TPYMIIIOBOM PabOTHl OBITh KaK PYKOBOJHUTENEM, TaK U WICHOM KOMAaHAbI B Pa3HBIX POJISAX
(reneparop unen, KPUTHK, UCTIOTHUTEND, BEICTYIAIOIINHN, 9KCTIEPT U T.1I.);

—KOOPJMHUPOBAaTh W BBINOJHATH Pa0OTy B YCIOBUSAX PEaTbHOTO, BUPTYaJbHOTO W KOMOWHUPOBAHHOIO
B3aMMOJCHCTBHUS;

—Ppa3BepHYTO, JIOTUYHO W TOYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BaHWEM aJeKBAaTHBIX (YCTHBIX H
MMMCHEMEHHBIX ) S3BIKOBBIX CPEJICTB;



—pacno3HaBaTh KOH(DIUKTOTEHHBIE CUTYallMU U MPEAOTBPAIIaTh KOH(PIUKTHL A0 UX aKTUBHOW (pa3bl, BRICTPAaUBaTh
JIEJIOBYIO M 00pa30BaTeIbHYI0 KOMMYHHUKAIINIO, N30erast INYHOCTHBIX OI[EHOYHBIX CYXICHUH.
I[lnanupyembie pe3yJbTaThl OCBOCHHS Y4eOHOT0 peaMeTa

MaTeMaTHuKa: aﬂreﬁpa 1 HaYaJda MATEMATHIECCKOI0 aHAJIN3a, TCOMETPU.

ba3oBblii ypoBeHb
«IIpo6eMHO-(PYHKIMOHAJIbHBIE Pe3YJIbTATHD)

Pa3nen

|. BbIIYCKHUK HAY4YHTCSH

111. BbIMyCKHMK MOJY4YHT BO3MOKHOCTH
HAY4YUThCS

IMeaun ocBoOeHUsI
npeaMera

Jli1s ICII01p30BaHMS B TIOBCEJHEBHOM KHU3HU 1
o0ecrieueHus: BO3MOXKHOCTH YCIECIITHOTO
MPOJIOJDKEHUST 00pa30BaHuUs 10
CIIEIUAJIBHOCTSM, HE CBSI3aHHBIM C
MIPUKIIATHBIM UCITOJIB30BaHUEM MaTeMaTHKH

s paszeumus MbluIeHUsl, UCRONL308AHUS 8
NOBCEOHEBHOU HCU3HU

u obecneyenust 603MONCHOCIU YCHEUIHO20
npoooIdICEHUS 0OPAB0B8AHUSL NO
CReYUAIbHOCSM, HE CEA3AHHBIM C
NPUKTAOHBIM UCTIOTB308AHUEM MAMEMAMUKY

TpeOoBaHus K pe3yJbTaTaM

Onemenmui meopuu
MHO2MCecme u

OrnepupoBaTh Ha 6a30BOM ypOBHE
MOHSATHSIMU: KOHEYHOE MHOXECTBO, YJICMEHT

2
Onepupoeamb NOHAMUAMU. KOHEeYHOoEe
MHOMNCECMBO, DIEMEHNT MHOJHCECMBA,

Mamemamu4eckol | MHOXECTBA, IIOJMHOXECTBO, MIePeCceUCHUE U HOOMHOICECMBO, NepecederHue U 00beOUuHeHUe
J102UKU 00beJMHEHNE MHOKECTB, YHCIIOBbIC MHOICECMB, YUCTIOBbIE MHONCECBA HA
MHOKECTBA HA KOOPAUHATHON NPSIMOM, KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBA,
OTPE30K, HHTEPBAIT; HOYUHMEPBAT, NPOMEICYMOK C GbIKOIOMOT
OIEepHUPOBaTh Ha 6A30BOM YPOBHE MOHATHAMM: | MOUYKOU, epaguieckoe npedcmasienue
YTBEPKACHUE, OTPHULIAHKE YTBEPKICHHS, MHOHCECMB HA KOOPOUHAMHOU NIOCKOCMU,
WCTUHHBIC M JIOXKHBIC YTBEPKICHUSI, IPUYUHA, | ONepuposams HOHAMUAMU: YMEepiHcOoeHUe,
CJIC/ICTBUE, YaCTHBIN CiTydail o0miero ompuyaHue ymeepicoeHuss, UCIUnHble U
YTBEPKACHUS, KOHTPIIPUMED; JIOJICHbIE YMBEPIHCOeHUsl, NPUYUHA, CIe0CmEle,
HaXOJUTh MEPECCUCHUE U OOBECIUHCHHE JBYX YaCMHBLI CYHal 00ue20 YmeepicoeHus,
MHO€ECTB, PEICTaBICHHBIX IpapUUECKH Ha Koumpnpumep,
YHCIIOBOW MPSMON; npoeepsmb NPUHAOLEHCHOCHb dNEMEeHmAa
CTPOUTH Ha YUCIIOBOH MPSIMO# MOIMHOKECTBO | MHOJICECMEY;
YKHCIIOBOTO MHOXKECTBA, 33J[aHHOE Haxooums nepeceuerue u 00veounenue
MPOCTEHIINMU YCIIOBHSIMU; MHOHCECMB, 8 TMOM YUCTIe NPe0CABNEeHHBIX
PAacIio3HABATH JIOKHBIE YTBEPHKICHHUS, OLIMOKU | 2paduyecku Ha YUCI0601 NPAMOU U Ha
B PACCYXJICHUSX, B TOM YHCIIE C KOOPOUHAMHOU NIIOCKOCTU,
WCTIOJIb30BaHUEM KOHTPITPUMEPOB. NPOBOOUMb DOKA3AMENbHBIE PACCYHCOCHUS OISl
000CHOBAHUS UCMUHHOCIU YINGEPHCOCHU.
108CEOHEeBHOU JHCUZHU U NPU UZYYEHUU OPYUX
npeomemos: L06CEOHEBHOU JHCUZHU U NPU UZYUEHUU OPY2UX
WCTIOJIB30BaTh YHCIOBBIE MHOXKECTBA HA npeomemos:
KOOPJWHATHOW MPSIMOU JIJISl OTTUCAHUS UCTIOTB306AMNY YUCAOBbIE MHONICECMBA HA
peaTbHBIX TIPOIIECCOB U SIBICHHIA, KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
MIPOBOJUTD JIOTUYECKUE PACCYKACHUS B RJIOCKOCIU 0151 ONUCAHUS PEATIbHbIX
CUTYyalUsIX IOBCETHEBHOMN KU3HU npoyeccos u A6ieHuUl;
npoeooumsb 00Ka3amenbHvle pacCyHcOeHUs: 8
CUMYayusx NOBCEOHESHOU JCU3HU, NPU
pewenuu 3a0a4 u3 Opyux npeomemos
Yucna u OmnepupoBaths Ha 6a30BOM YpOBHE NOHATHAMU: | C80000HO onepuposamv ROHAMUAMU: Yeaoe
8bIPAICeHUA LEJIOE YHCII0, JETUMOCTD YHCEI, YUCTO, OeTUMOCb YUCET, ODLIKHOBEHHAS

OOBIKHOBEHHAs APOOb, IeCATHYHAS APOOH,
panroHAIBHOE YHCIIO, MPUOITIKEHHOE
3Ha4YEHHE YHCIIA, YACTh, JI0JISI, OTHOIIICHHE,
MPOLICHT, MOBBILLICHUE U OHWKEHUE Ha
3aJIaHHOE YHCJI0 IIPOICHTOB, MacITa0;
OIepUPOBATh Ha 0A30BOM YPOBHE TOHSATHUIMHU:

J'IOFapI/I(i)M 4ncCiia, TPUTOHOMCTPUYICCKAA

0podb, decsmuunas Opodb, PAYUOHAILHOE
YuCn0, NPUOIUdICENHOE 3HAYEHUE YUCA,
uacmo, 00715, OMHOULEHUE, NPOYEHM,
NOBblUEeHUE U NOHUNCEHUE HA 3A0AHHOE YUCTIO
NPOYEHmMos, Macumao,

NpUBOOUMb NPUMEPHL YUCe € 3A0AHHBIMU

ceoticmeamu ()eﬂuMocmu;

'311ech 1 nanee :paco3HaBaTh KOHKPETHBIC IPUMEPBI OOLIMX MOHSTHIA 10 XaPaKTEPHBIM TIPU3HAKAM, BBIIOJIHSTH ACHCTBHS B
COOTBETCTBHUH C OIPEJCIICHUEM U MPOCTCHITUMH CBOWCTBAMHY MOHSATHH, KOHKPETHU3UPOBATh IPUMEPAMH OOIIUC MTOHSTHUS.

% 3J1ech 1 Jajee; 3HATh OIPE/ICIICHHE IIOHSATHS, YMETh TOSICHATH €ro CMBICII, YMETh HCIIOIb30BATh IIOHSATHE H €0 CBOICTBA IPH
MIPOBEICHUH PACCYKICHUHN, peIICHUH 3aad.



OKPY>KHOCTB, TPaJyCcHasi Mepa yrjia, BelTHIrHa
yriia, 3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPHUUYECKON OKPY>KHOCTH, CHHYC,
KOCHHYC, TAHT'€HC M KOTaHTE€HC YTJIOB,
MMEIOIINX TTPON3BOJIbHYIO BEINIHHY;
BBITIOJIHATH apu(MeTHYECKHE NEHCTBUS C
LEJIBIMA ¥ PalliOHATBHBIMU YUCIIAMH;
BBITIOJIHATH HECIIOKHBIE MTPeoOpa3oBaHus
YHCJIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTCTICHH
quCelt, TM00 KOPHHU U3 YHUCEN, THO0
JorapruMBI YHCeTT;

CpaBHHUBATh PAllOHATILHBIC YK CIIa MEXKITY
c000i;

OIIEHWBATh M CPAaBHUBATH C PALIMOHAIEHBIMU
YICIIaMU 3HAYEHUS IIeIbIX CTEMeHeH Juce,
KOpHEH HaTypalbHOU CTENEHU U3 YHCEIL,
JOrapuMOB YKCEN B IPOCTHIX CIyYasix;
n300paXkaTh TOYKAMU Ha YHCIOBON MPSMOMH
LIeJble U pallMOHAJIbHBIE YUCIIA,

M300pakaTh TOYKaMHU Ha YUCIOBOW TIPSIMOI
IIeJTble CTETIEHHU YHCell, KOPHU HAaTypaIbHON
CTETICHH W3 YHMCell, IOrapr(Mbl Yrcen B
MPOCTBIX CIyYasX;

BEITIOJTHATH HECJIOXKHBIE MPe00pa3oBaHuUs
LIENBIX U APOOHO-PAIMOHAITFHBIX OyKBEHHBIX
BBIPAXKCHHUI;

BBIPAKATh B IIPOCTEUILNX CIIydasx U3
paBeHCTBa OHY IEPEMEHHYIO Yepe3 IpYyTHe;
BBIYHCIIATH B MMPOCTHIX CIyYasX 3HAYCHHS
YHCIIOBBIX U OYKBEHHBIX BHIPAKEHUH,
OCYIIECTBJIAS HEOOXOIUMBIE TIOJICTAHOBKH 1
peoOpa3oBaHus;

n300paxkaTh CXEMaTUUYECKH yToJl, BEINYHHA
KOTOpOTO BhIpaXK€Ha B Tpajycax;

OIIEHWBATh 3HAKW CHUHYCa, KOCUHYCa, TAHTE€HCa,
KOTaHTEHCa KOHKPETHBIX YTIIOB.

108CEOHEeBHOU JHCUZHU U NPU UBYYEHUU OPYUX

VUEOHbIX NPEOMEMO8:

BBITIOJTHATH BBIYHMCIICHHS TIPH PEIICHUN 3324
MPaKTHYECKOTO XapaKTepa;

BBITIOJTHSATH MPAKTUYECKUE PACUYETHI C
WCTIOJIb30BaHUEM TPU HEOOXOIUMOCTH
CTIPaBOYHBIX MaTEPUAIOB U BEIYHCIUTEIBHBIX
YCTPOWCTB;

COOTHOCHUTH pealibHbIC BEITMYHHBI,
XapaKTePUCTUKN 0OBEKTOB OKPYKAFOIIETO
MUpa C UX KOHKPETHBIMH YHCIOBBIMHU
3HAYCHUSIMH;

HCTIONB30BaTh METO/BI OKPYTIICHUS,
MPUOIIVOKEHUSI U TIPUKUJIKK TIPU PEIICHAN
MPAaKTUIECKUX 3a]1a4 MOBCEJHEBHOM KH3HU

ONepUPOBAMb NOHAMUAMU. I02APUPM HUCA,
MPULOHOMEMPUYECKASL OKPYIHCHOCTID,
PAouanHas u epadychas mMepa yaia, 6eIuduna
yena, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUUECKOU OKPYICHOCMU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC YeN08,
UMEIOWUX NPOUZBONILHYIO GETUUUHY, YUCIA e U
T

BLINOHAMb apUpMemuiecKue Oeticmaus,
couemast ycmmubvle u NUCbMEHHbLE NPUEMb,
npumeHss npu HeoodXo0UMoCmu
BLIUUCTIUMENbHYIE YCIMPOUICNEA,

HAxXo0ums 3HA4eHusi KOPHI HAmypaibHOU
cmenetu, cmenetu ¢ payuoHaIbHbIM
noKazamesnem, 102apu@ma, Ucnoib3ys npu
HeoOX00UMOCHIU 8bIYUCTUMETbHBIE
ycmpotucmea,

HOIb306AMBCS OYEHKOU U NPUKUOKOU NpU
NPAKMUYECKUX pacuemax,

npPOBOOUMD NO UZBECTNHBIM (POPMYIAAM U
npasuIam npeobpazosaHusi OYKGeHHbIX
BbIPADICEHUL, BKTIOUAIOWUX CTHENeHU, KOPHU,
J102apuhmMbl U MPUSOHOMEMPULECKUE
dyHxyuu;

HAxXo0ums 3HAYeHUs: YUCL08bIX U OYKGEHHbIX
8bIPAdICEHUL, OCYUECMBTIASL He0OX00UMble
ROOCMAHOBKU U NPE0OPA30BAHUSL,
U300padNCamb CXeMamuyecku y2oi, 6eudUna
KOMOPO20 8bIPAICEHA 8 2PpAdyCax unu
paouanax;

UCTIOTB306AMb NPU PeuteHUU 3a0ay
MAbIUYHbIE 3HAYEHUSI MPULOHOMEMPUYECKUX
dyHxyuil yenos;

BbINONHAMb NEPEBO0 BEIUYUHDL V2Id U3
PAOUAHHOLL MePbl 8 2PA0YCHYIO U 0OPAMHO.

L06CEOHEBHOU JHCUZHU U NPU UZYUEHUU OPY2UX
VUeOHbIX NPeOMemos:
BbINONIHAMb OEUCMBUsL C YUCTIO8bIMU OAHHBIMU
npu peulerHul 3a0ay NPaKmu4ecKo2o
Xxapaxmepa u 3a0a4 U3 paiudnsbix obracmeti
SHAHUL, UCNONL3YS NPU HeobXo00UMOCmu
CHpasoutble MamepuaIbl U 6bIYUCTUMETbHbLE
ycmpouicmea,
OYEHUBAMDb, CPABHUBAMDb U UCHOIL308AMb NPU
peutenuy NPaKmuyecKux 3a0ay Yuciogvle
SHAYEHUsL PeaibHbIX GEIUYUH, KOHKDEmMHbLe
YUCI0BblE XAPAKMEPUCMUKU 00bEKINO8
OKpYJHCcaioue2o Mupa

Ypasuenusa u
HepaseHcmea

Pemath uHeHbIC YypaBHEHUS U HEPABCHCTBA,
KBaJIpaTHBIC yPaBHEHNS;

peurath JorapupMUIECKUe YpaBHCHUS BUIA
log, (bx + €) = d u mpocreiine HepaBeHCTBA
Buza logax<d;

pelaTh MoKa3aTelIbHbIC YPaBHEHUs, BUIA

a™"°=d (rge d MOXKHO NPECTABHTH B BULE

Pewams payuonanvuvle, nokasamenvhvie u
Jlo2apupmuieckue ypagHeHus U HepageHcmad,
npocmeliuiue UppayuoHaIbHble U
MpUOHOMEMpPUYECKUe YPaAGHEeHUsl,
HepageHCmea U Ux CUCEMbl;

UCNONb3068AMb MEMOObl PeUeHUsl YPABHEHULL:
npugedeHue K 8udy «npou3eedeHue pasHo

HYJII0» UlU «4aCmMHO€e pA6HO HYJI0», 3AMEHA




CTETICHH C OCHOBaHHEM @) U MPOCTEHIITHe
HepaBeHcTBa Buga a'<d  (rae d MoxxHO
MPECTaBUTh B BUJIC CTCTICHHU C OCHOBAHUEM
a);.

MPUBOJIUTH HECKOJBKO IPUMEPOB KOPHEH
MPOCTEHIIIEr0 TPUTOHOMETPUIECKOTO
ypaBHEHHUS BHA: SinX = @, COS X = @, tgx =
a,Ctgx = a, rie a — TabNMYHOe 3HAUYCHUE
COOTBETCTBYIOLEH TPUTOHOMETPUUECKOM
(hyHKIIH.

106CEOHEBHOU JCUZHU U NPU UZYUEHUU OPYSUX
npeomemos.

COCTaBJIATh U PELIaTh YPABHCHUS U CUCTEMBI
YpaBHEHUI MPH PEIICHUN HECIOMKHBIX
MPaKTHYECKUX 3a/1a4

nepemMenHbIX;
UCNOAB308AMb MEMOO UHMEPBANL08 015
PelenUs HepaseHcme,

UCNONIL3068AMDb 2pahuyecKuti Memoo OJis
NPUOTIUINCEHHO20 peuleHUs YPaGHeHUll U
Hepasencmes;

U3006paAdNCamv Ha MPUSOHOMEMPUYECKOU
OKPYIHCHOCTU MHOICECTNBO PeUleHUl
NPOCMeuuux mpueoHOMempueckux
VPpasHeHUll U HePABEHCME,

BbINONHAMb OMOOP KOPHEl YPAGHEeHUL UTU
Peenull HepaBeHCME 6 COOMBEMCMBUL C
OONOTHUMENLHBIMU YCTIOGUAMU U
02PaAHUYEeHUAMU.

108CEOHEBHOU HCUSHU U NPU UZVHUEHUU OPY2UX
V4eOHbIX NPeOMemos:

cocmagnamy U peuams ypasHeHUsl, CUCmembl
YpaeHeHull U HepaseHCmaa npu pewenuu 3a0a4
Opy2ux yyeOHbIX NPEeOMemos;

UCNONIb308AMb YPAGHEHUS U HEPABEHCMEA Ol
nOCMpPOeHUs U UCCIe008AHUS NPOCMEUULUX
mMamemamuiecKux Mooenell peanbHbIx
cumyayutl uiu NPUKIAOHBIX 3404y,

YMemb UHMepnpemupo8ams NOLYYeHHbIU NPU
peuleHuu ypasHenus, HepageHCcmed Ui
cucmembl pe3yibmam, OYeHusamy e20
npagoonooodue 8 KOHmMeKcme 3a0aHHOU
PeanvHol cumyayuu uiu NPUKIAOHoU 3a0a4u

Dyukyuu

OneprpoBath Ha 0a30BOM YPOBHE MOHSATHSIMHU:
3aBUCHUMOCTb BEJINYHH, PYHKIHS, aPTYyMEHT U
3HavYeHue QYyHKINH, 00JacTh ONpe/ICIICHUS H
MHO’KECTBO 3HaueHUH (PyHKIUH, rpaduk
3aBUCHMOCTH, TpaduK HyHKIUH, HYITH
(YHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHue Ha YUCIOBOM IPOMEKYTKE,
yOBIBaHUE HA YHCIIOBOM IPOMEKYTKE,
HauOoJIbIIee ¥ HAUMEHbIIIEE 3HAaUCHNE
(YHKIIMY HA YUCIIOBOM IIPOMEKYTKE,
neproAndecKas GyHKIHS, IEPUOT;
OTepUpOBaTh Ha 0a30BOM YPOBHE TIOHSATHSIMHU:
npsMasi 1 00paTHast IPOIOPLUUOHAIBHOCTh
TMUHEWHas, KBaJpaTHYHasI, JIorapuQMudIecKast
U TOKa3aTenbHas GyHKLIUH,
TPUTOHOMETPUYECKUE YHKIINY;
pacro3HaBaTh rpaduKy JIEMEHTAPHBIX
(hyHKIMIA: psMoii U 00paTHOH
NPONOPIUOHATBHOCTH, JIMHEHHOM,
KBaJpaTUYHOH, JIOrapuPMHUIECKOH 1
MoKa3aTenbHOW QYHKIIWH,
TPUTOHOMETPUIECKUX (YHKIIUI;

COOTHOCHUTH I'paMKH 3IeMEHTAPHBIX
($yHKUMI: psiIMOil 1 0OpaTHOM
MPONOPIIUOHATIEHOCTH, TUHEHHOM,
KBaJpaTUIHOM, JTOTapH(PMUICCKON U
MoKa3aTenbHON QyHKUNH,
TPUTOHOMETPUYECKUX QYHKLUI ¢ popMyiamH,
KOTOPBIMU OHH 33J[aHBbI;

HaxOJIUTh 0 TpaduKy IPHOTMHKEHHO

S3HA4YCHUA q)YHKI_II/II/I B 3aJIaHHBIX TOYKaXx;

Onepupogamv ROHAMUAMU: 3A6UCUMOCHIb
GENUYUH, DYHKYUS, APSYMEHM U 3HAYEeHUe
@yHxyuu, obnacms onpedenenus u
MHOCECMBO 3HAYEHU YHKYUU, 2paduK
3A8UCUMOCIU, epaApuK dYHKYUU, HYIU
DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCNEA,
603PACMAHUE HA YUCTOBOM NPOMEICYNIKE,
VObIBAHUE HA YUCTOBOM NPOMEINCYMKE,
Hauboabee U HauMeHbUlee 3HAYEeHUe
DYHKYUU HA YUCTIOBOM NPOMEICYINKE,
nepuoouieckas QyHKyus, nepuoo, YemHas u
HeyemHasi YyHKyuu,

ONepUpPOBAMb NOHAMUAMU. NPAMASL U
00pamuas NPoONOPYUOHATLHOCTb, TUHEUHAS,
K8AOpamuyHasi, 102apupmMuieckas u
noKazamenvbHas QYyHKyuU,
mpuzoHoMempuyeckue GyHKyuu,
onpedensms 3HayeHue QYHKYUU no 3HAYeHUio
apeyMeHma npu pasiuyHbIX CHOCoOax 3a0aHUs
dynxyuu;

cmpoums 2paguKy U3y4eHHbIX QyHKYuLl
ONUCHIBAMDb NO SPAPUKY U 8 NPOCTHEUUUX
cayuasx no popmyie nogederue u CoUcmaa
yHxyuil, Haxooums no epapuxy GyuKkyuu
HauboabuiUe U HAUMEeHbUUE 3HAYEHUS,
cmpoums 3cKu3 epaguxa Gyukyuu,
V0081emBOpsiOweil NPUEEOEHHOMY HAOOPY
VCI08ULL (NPOMEICYMKU
6803pacmarnus/yovieanus, 3Havenue QYHKYuu 6
3a0aHHOL MOYKe, MOUKU IKCMPEMYMOB,

ACUMPIMOMBL, HYAU (DYHKYUU U .0.);




OTIpEIEIATH 10 TpaduKy CBONCTBA (DYHKIIHH
(HyIH, TPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HAUOOJIBIIHE U
HaMMEHBIINE 3HAYCHUS H T.I1.);

CTPOUTH 3CKHU3 Tpaduka GyHKIUH,
yIIOBIIETBOPAIOLICH NPUBEACHHOMY Ha0OpY
ycIoBuii (TPOMEXYTKHA BO3pacTaHUS /
yObIBaHUs, 3HaUeHNE (DYHKLIWU B 3aJJaHHON
TOYKE, TOUKH SIKCTPEMYMOB U T.II.).

106CEOHEBHOU HCUSHU U NPU USYYEHUU OPY2UX
npeomemos:
OTIPEIETISATH 110 TpadrKaM CBOICTBA peabHBIX
MIPOIIECCOB U 3aBUCUMOCTEH (HAanOOIbIIHE U
HauMEHbBIIINE 3HAYCHUS, IIPOMEKYTKH
BO3pacTaHus U yOBIBaHUsI, IPOMEKYTKH
3HAKOTIOCTOSIHCTBA U T.11.);
MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHON NPAKTUYECKOU CUTyaIuU

pewams ypasHeHus, npocmeliuiue CUcmembl
VPAaBHeHU, UCNOTb3YS CBOUCMBA (DYHKYUL U UX
epaghuxos.

L0BCEOHEBHOU HCUZHU U NPU UZYUEHUU OPYeUX
VUEOHBIX NPeOMemos.
onpeodensams no 2pagurkam U UCNOIb30EAND
0151 pelierUst NPUKIAOHBIX 3A0aY C8OUCMBA
PEeanbHbIX NPOYECcos8 U 3a8UCUMOocmel
(Haubonvuiue U HaUMeHbUIUe 3HAYEHUS,
NPOMEINCYMKU B03PACMAHUSL U YObIBAHUS
DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCNEQ,
acumMnmomol, nepuoo u m.n.);
UHMEPNPEMuUpo8amy CEOUCMEA 8 KOHMEKCHe
KOHKPEMHOU NPAKMUYeCKol CUmyayuu;
onpedenams o 2pagpurkam npocmeiiuiue
Xapaxmepucmuxy nepuooUyeckux npoyeccos 8
OuoI02UL, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U
op. (amnaumyoa, nepuoo u m.n.)

Inemenmol
MamemamuuecKkozo
ananuza

OnepupoBath Ha 6a30BOM YpOBHE MOHSATHSIMH:
NPOM3BOIHAS (PYHKIIMHU B TOUKE, KacaTebHast
K rpaduKy QYHKUINH, TIPOU3BOAHAS (PYHKIIUH;
OIIpEe/ICIATh 3HAUCHNE ITPOU3BOTHON (PyHKIUH
B TOUKE 110 N300Pa’KeHUIO KacaTeIbHON K
rpaduKy, MPOBEIEHHON B 3TOH TOUYKE;

pelaTh HECTIOXKHBIC 3aJa4l Ha IPUMCHEHHE
CBSI3U MEXK]y TPOMEKYTKAMH MOHOTOHHOCTH
Y TOYKaMH SKCTpeMyMa (QYHKIUH, C OJHOH
CTOPOHBI, U IPOMEKYTKAMH
3HAKOIOCTOSHCTBA M HYJISIMU TIPOU3BOIHOM
9TOH PYHKIMU — C IPYTOHA.

106CEOHEBHOU HCUSHU U NPU USYYEHUU OPY2UX
npeomemos.

MOJIB3YsCh TpadkaMu, CpaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, OBBILICHUS, YBEITNUCHHS
Y T.II.) WU CKOPOCTH YOBIBaHUS (TTaeHus,
CHIDKEHHS, YMCHBIIICHUS | T.I1.) BEIUYHH B
peabHBIX TpoIIeccax;

COOTHOCHUTH I'paMKH peaibHbIX IPOLECCOB U
3aBHCHUMOCTEH C UX ONHCAHUSIMH,
BKITIOYAIOLIMMU XapaKTEPUCTUKHA CKOPOCTH
n3MeHeHus (OBICTPHIN POCT, TNIABHOE
MTOHIKEHUE U T.I1.);

HCTIONB30BaTh IpaMKK PealbHBIX MPOLECCOB
JUIS1 pELICHUs] HECIIOKHBIX PUKIaJHBIX 3a1a4,
B TOM YHCIIE ONPEEIsisl 1O TpaduKy CKOPOCTh
X0J1a mporiecca

Onepuposamv ROHAMUSIMU: NPOU3BOOHAS
@YHKYUU 8 MOUKe, KACAMENbHASL K 2PAPUKY
yHryuu, npoussooHas YyHKyuu,
BLIUUCTIAMD NPOU3EOOHYIO OOHOULEHA,
MHO2OUNEHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,

BLIUUCTIANG NPOU3BOOHBLE DTIEMEHNAPHBIX
yHKYyUIl U UX KOMOUHAYUY, UCNOTb3YS
CHpasouHble Mamepuabl;

UCCned08ams 8 NPOCMEUUIUX CIYHAsX QyHKYUU
Ha MOHOMOHHOCHIb, HAXOOUMb HAUOOIbULUE U
HauMeHbuue 3HaueHus QYHKyul, Cmpoumas
2PAPUKU MHO2OULEHO8 U NPOCTETIUUX
PAYUOHATNBHBIX PYHKYULL C UCNOTIb308AHUEM
annapama Mamemamu4ecko20 aHaIu3da.

10BCEOHEBHOT HCUSHU U NPU UZVHUEHUU OPY2UX
VUeOHbIX NPeOMemos:
pewams NPUKIAOHble 3a0auu U3 OUOIO0UMU,
@usuKu, XUMUU, SIKOHOMUKU U OPY2UX
npeomemos, céa3anHble C UCCIe008AHUEM
Xapakmepucmuk peaibHbix npoyeccos,
Haxoocoenuem HauboTbUIUX U HAUMEHLUIUX
3HAYeHUll, CKOPOCMU U YCKOPEHUs U M.N.;
UHMeEPNPemuposamy NOIYYeHHble
pesyrvmamul

Cmamucmuka u
meopus
eéeposamuocmelii,
a02uKa u
KoMOuHamopuka

OnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMH
ONHCATENIbHBIMU XapaKTEPUCTUKAMU
YHCIIOBOTO HAbOpa: cpeaHee apuPpMeTHIECKOE,
MeJaraHa, HauOoJIblllee ¥ HAaUMEHBIIIee
3HAYEHNS,

OIepUPOBATh Ha 0a30BOM YPOBHE TOHSATHUSIMHU:
4acTOTa U BEPOSTHOCTH COOBITHS, CITyYaiHbII
BBIOOD, OTIBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMHU COOBITHIMU;

BBIYHCIISATh BEPOSITHOCTH COOBITHH Ha OCHOBE
MoJIcYeTa YMCia UCXOI0B.

Hmems npedcmasnenue 0 OUCKPEemHbIX U
HenpepuLeHbIX CLYUAUHBIX GETUHUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCU
CYYAUHBIX GETUYUH,

umMems npedcmasierue 0 Mamemamuyeckom
02HCUOAHUU U OUCTIEPCUYU CTYUAUHBIX GETUYUH,
umems npedcmagieHue 0 HOPpMAaIbHOM
pacnpeoenenuy u npumMepax HoOpMaibHo
PACHpeOenenHbIX CLYHAUHbIX 6ETUYUH,
HOHUMAMb CYMb 3aKOHA DOIbULUX YUCeT U
8b100POUHO20 MEMOOA UBMEPEHUsL
geposmuocmetl;




108CEOHEeBHOU JHCUZHU U NPU U3YYEHUU OPYeUX

npeomemos.

OLICHMBAThH M CPABHUBATH B IIPOCTHIX CITydasx
BEPOSITHOCTU COOBITHH B peabHOM KHU3HMU;
YHUTaTh, COMOCTABIIATH, CPABHUBATS,
WHTEPIPETUPOBATH B MPOCTHIX CIy4asx
peanbHbIe JaHHBIE, IPEJICTABICHHEIC B BUIE
TaOJHIL, AUarpaMM, rpa)uKoB

umems npedcmagienue 00 YCi08HOU
8EPOSMHOCMU U O NOJHOU 8ePOAMHOCU,
NPUMEHAMb UX 8 pelieHul 3a0ay;

umMems npedCcmagieHe 0 8alCHbIX YACHHBIX
8U0AX pacnpeoenenutl U NPUMeHAMb Ux 8
peutenuu 3a0ay;

umems npedcmasiienue 0 KOppeasyuu
CAVYAUHBIX GEIUYUH, O TUHEUHOU pecpeccul.

L0BCEOHEBHOU HCUZHU U NPU UZYUEHUU OPYeUX
npeomemos.
BLIYUCTIAMD UTU OYEHUBAMb GEPOSIMHOCIU
coObLIMULL 8 PeANbHOU HCUHU,
8b10UPaAMb NOOXOOSAUUE MEMObL
npedcmasienus u 00pabomxu OaHHbIX,
YyMemb peulams HeCI0iCHble 3a0aul Ha
npUMeHeHue 3aKOHAa DOLUUX YUCen 8
COYUONI02UU, CMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneyenuu 6€30NaACHOCU HACENeHUSs 8
Upe38LIYALIHBIX CUMYAYUSIX

Texcmoevie 3a0auu

Pemath HecmOKHBIE TEKCTOBBIE 337291
Pa3HBIX THIIOB;

aHAIIM3UPOBATH YCIOBHE 33aa9H, TIPH
HEO0OXOIMMOCTH CTPOUTH JIJIS €€ PEIIeHIs
MaTeMaTHYECKYI0 MOJEIb;

MTOHUMATh ¥ MCIIOJIb30BaTh JIJISl PEIICHUS
3aaun HHGOPMAITHIO, PEICTABICHHYIO B
BHUJIE TEKCTOBOM M CHMBOJIBLHOM 3aITHCH, CXEM,
TaOJHIL, AUATpaMM, rpaduKoB, PUCYHKOB;
JIeCTBOBATH 10 aJITOPUTMY, COJICPIKAIIEMYCsl
B YCJIOBUH 33]1a4H;

HCIIONIb30BAaTh JIOTHYECKHUE PACCYKICHHS MTPH
pElIeHnH 33/1a41;

paboTaTh ¢ U3OBITOYHBIMHU YCIIOBUSIMH,
BbIOMpas 13 Bcel mH(pOpMaInK, JaHHbBIE,
HEOOXOIUMEIE ISl pEIICHUS 3a/1auH;
OCYIIECTBIIATHh HECIIOXKHBIHN 1epedop
BO3MOJKHBIX PEIIeHU, BEIOUpast U3 HUX
ONTUMAIBHOE 110 KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM B YCJIOBUU;
aHaJIM3UPOBATh U HHTEPIPETUPOBATH
MOJTyYEeHHBIE PEIICHHs B KOHTEKCTE yCIOBUS
3aJa4u, BEIOMpATh PELIeHNUS, HE
MPOTHBOPEYAIIHE KOHTEKCTY;

pemaTh 3a7a4l Ha pacueT CTOUMOCTH
MOKYTOK, YCIIYT, MIO€3/I0K U T.IL.;

pelaTh HECTIOXKHbIE 3a7auH, CBI3aHHbIE C
JI0JIEBBIM yYacTHEM BO BIIaJICHUH HUPMOIA,
MPEINPUITHEM, HEIBUKUMOCTBIO;

pemaTh 3a7a4¥ Ha MPOCThIE MPOICHTHI
(cucTeMbl CKUIOK, KOMHUCCHH) M Ha
BBIYUCIICHHUE CJIOKHBIX IPOLIEHTOB B
Pa3NUYHBIX CXeMaXx BKJIAJI0B, KPEIUTOB U
WTIOTEK;

pemaTh NpakTHIeCKUe 3aJauu, TpeOyromue
WCTIOJBb30BaHMS OTPULIATENBHBIX YHCEI: Ha
oTpefieNieHHEe TEMIIEPaTypPhl, Ha Ope/ieIeHUE
TTOJIOXKEHUS Ha BPeMEHHOM OcH (710 HaIIEH 3phI
Y TI0CJIe), Ha JBM)KEHUE IEHEKHBIX CPEJCTB

Pewams 3a0auu pasnvix munos, 8 mom uucie
3a0ayu NOBLIUEHHOU MPYOHOCHIU,
8b10UPAMb ONMUMATLHBLL MEMOO PeUieHUs.
3a0auu, paccmampusas pasiuiHble Memoobl,
CmMpoums MoOeib peuleHus 3a0a4i,
nPOBOOUMb QOKAZAMENbHBLE PACCYICOCHUSL,
peutams 3a0auu, mpedyouue nepebopa
8aPUANHMO8, NPOBEPKU YCIL08ULL, 8bLOOPA
ONMUMATBLHO20 Pe3yabmama;
AHATUZUPOBAMb U UHMEPNPEMUPOBAMD
pe3yrpmamul 8 KOHMeKCme YCi08Us 3a0aiu,
6b10UpaMb peulenusl, He npomuopedauue
KOHMEKCmy;

nepegooums Npu peueHuu 3a0aiu
unghopmayuio uz 0OHoU Gopmwl 8 Opyeyio,
UCTIOTBL3YSL NPU HEOOXOOUMOCU CXEMbL,
maoauysl, 2paguru, Ouazspammol;

108CEOHEBHOU HCUZHU U NPU UBYYEHUU OPY2UX
npeomemos:

pewams npakmuiecKkue 3a0aiu u 3a0ayu u3
opyaux npeomemos




(npuxoz/pacxom), Ha OIpeACICHHE
TITyOUHBI/BBICOTHI U T.11.;

WCIIONIb30BATh MOHSATHE MacIiTada Jyis
HaXO0XJICHUS PaCCTOSHUH ¥ JUIWH Ha KapTax,
IJIaHaX MECTHOCTH, TUIaHAX TTOMCIICHHMIA,
BBIKPOMKax, MpH pa0doTe HAa KOMIBIOTEPE U T.11.

106CEOHEBHOU HCUSHU U NPU USYUEHUU OPYeUX

npeomemos:

pemiath HECIOKHBIC TPAKTHIECKUE 3a/1a49H,
BO3HHUKAOIIUE B CUTYALUSIX IOBCEIHEBHOM
KHU3HU

T'eomempusn

OnepupoBath Ha 0A30BOM YPOBHE MOHSTUSMHU:
TOYKa, MPsIMast, INIOCKOCTh B IPOCTPAHCTBE,
napajieTbHOCTh U MEePIEeHANKYISPHOCTD
NPSAMBIX U TJIOCKOCTEH;

pacmo3HaBaTh OCHOBHBIE BHIBI
MHOTOTPaHHUKOB (IIpU3Ma, TUpaMu/a,
MPSMOYTOJILHBIN MapajuieNnenurne], Kyo);
M300paxkaTh N3ydaeMbie (PUTYPHI OT PYKH U C
MPUMEHEHUEM MIPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB;

JieNaTh (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3
PHUCYHKOB HPOCTHIX OOBEMHBIX (PUTYD: BU
CBEpXy, COOKY, CHU3Y;

n3BJEKaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUrypax, MPEACTABICHHYIO
Ha YepTekKaxX U pUCYHKAX;

npuMeHsTh Teopemy Iludaropa npu
BBIYUCIICHHN 3JIEMEHTOB CTEPEOMETPHUCCKHX
duryp;

HaXOJUTh 00BEMBI U TTOLIA TN TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPaHHUKOB C
MPUMEHEHUEM (OPMYIT;

pacno3HaBaTh OCHOBHBIE BH/IbI TEJI BpallleHHS
(xonyc, nuuHIp, chepa u map);

HaX0IUTbh 00BEMBI 1 TUIOLIAI1 TOBEPXHOCTEH
MPOCTEHIINX MHOTOIPAHHUKOB U TEJ
BpallleHUs C IPUMEHEHUEM (hopMYJI.

106CEOHEBHOU HCUSHU U NPU USYYEHUU OPYeUX

npeomemos.

COOTHOCHTH a0CTPAKTHBIC T€OMETPUICCKHE
MOHSTHS U (PaKThI C pEATbHBIMH KU3HEHHBIMHU
00BEKTaMH U CUTYAIHSIMH;

KCII0JIb30BaTh CBOMCTRA MPOCTPAHCTBEHHBIX
reOMETPHYECKUX (DUTYP [T PEIICHUS
TUIIOBBIX 3a/1a4 MPAKTHUYECKOI'0 COACPIKAHMUS;
COOTHOCHUTH ILIOIIA/IA TTIOBEPXHOCTEH Tell
OJIMHAKOBOM (hOPMBI Pa3IMYHOTO pa3Mepa;
COOTHOCUTBH O0BEMBI COCYIOB OJIMHAKOBOM
(hopMBI pa3nHYHOTO pa3Mepa;

OILIEHHBAThH (POPMY IIPABHIILHOTO
MHOTOTPaHHHUKA TI0CIIE CITUIIOB, CPE30B H T.II.
(ompeneNnsTh KOJIMYECTBO BEPIINH, pedep u
rpaHel MOJYYeHHBIX MHOTOTPAaHHUKOB)

Onepuposams nOHAMUAMU: MOYKA, NPIMAS,
NIOCKOCHb 8 NPOCPAHCMEe, NAPAIETbHOCHDb
U NEPNEHOUKYISAPHOCHIb NPSAMBIX U
niockocmeri,

NPUMEHSMb OJ1 PeUleHUst 3a0ay
2eomempuieckue paxmol, eciu ycioeus.
npUMeHeHUs 3a0aHbvl  AGHOIU hopme;
peutams 3a0ayu Ha HAxXoHcOeHue
2e0MempuiecKux GeIUtUH o 00pa3yam uiu
aneopummam;

denamu (8bIHOCHBIE) NAOCKUE YepmedcU U3
PUCYHKOB 00beMHBIX (hucyp, 6 mom uucie
pucosamu 8u0 ceepxy, cOOKy, Cmpouns
CEeUEHUsL MHO20ZPAHHUKO8,

U3BNIeKAMb, UHMEPNPEMUPOBAMb U
npeoopazo8vLleams UHPOPMAYUIO O
2eoMempudeckux guzypax, npedcmagieHnyio
Ha yepmesicax,

NPUMEHAMb 2eoMempuyeckue Gakmol Ois
Ppelenus 3a0ay, 8 mom ucie
NpPeononazaiouux HeCKOIbKO Waz08 peuleHus;
ONUCHIBAMb B3AUMHOE PACTONONCEHUE NPSMBIX
U RIOCKOCmell 8 NPOCMPAHCMEe;
Gopmynuposamo ceolicmea u NPUHAKU
Queyp;

00KA3bIBAMb 2eOMEMPULECKUE YIMBEPICOCHUS;
61a0emb CIMaHOapmHoU Kiaccupurayuei
NPOCMPAHCMBEHHBIX ucyp (nupamuosl,
npusMbl, napaiienenuneoblt);

HAaxooums 00veMmbl U NIOWaou HOBEpXHOCmel
2e0MeMmpUiecKux mei ¢ npUMeHeHuem
dopmyn;

BLIYUCTIAMND PACCMOSHUS U Yelbl 8
npocmpancmae.

108CEOHEBHOU HCUZHU U NPU UBYYEHUU OPY2UX
npeomemos.

UCTIONB308ANb CEOUCMBA 2COMEMPULECKUX
Gueyp ons pewrenus 3a0a4 RPAKMULECKO20
Xapaxmepa u 3a0ay u3 opyeux ooiacmet
SHAHU

Bexmoput u
Koopounamel 6
npocmpancmee

OmnepupoBath Ha 6a30BOM YPOBHE ITOHSATHEM
JIeKapTOBBI KOOPJIUHATHI B TIPOCTPAHCTBE,
HaXOJIUTh KOOPJAWHATHI BEPIIHH Ky0a U
MPSMOYTOJILHOTO TIapaJuIeienunea

Onepuposanms NOHAMUAMU OeKAPMOEbl
KOOPOUHAMbL 8 NPOCMPAHCMEE, 6EKMOP,
MOOYIb BEKMOPA, PABEHCMBO BEKIMOPO8E,
KOOPOUHAMbI 8EKMOPA, Y20 MENCOY
BEKMOPAMU, CKAISIPHOE NPOU3BeOeHUe
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6EKMOPO8, KONNUHEAPHbIE BeKMOPbL,
HAX00UmMb paccmosiiue memxicoy 08yms
MOYKaMU, CYMMY 8EKMOPO8 U NPOU3BEOEHUE
BEKMOPA HA YUCTO, Y20 MeNCOY BEKMOPAMU,
cKanapHoe npouzeedenue, pacKiaovleamy
BEKMOP NO 08YM HEKOJIUHEAPHbIM 8EKMOPAM,
3a0a8ams NIOCKOCHb YPAGHEHUEM 8
0exapmosoll cucmeme KooOpouHam;

pewams npocmetiuiue 3a0a4il 66e0eHUeM
8EKMOpPHO20 bazuca

Hcmopusn OnuceIBaTh OTAEIbHBIE BBIOAIOIAECS Ilpeocmasnsame 6Kk1a0 6610AIOUWUXCS
mamemamuxu pe3yNIbTaThl, OJTYYCHHBIE B XO/I€ PA3BUTHUS MamemMamuxos 8 paszeumue Mamemamuxy u
MaTeMaTHKH KaK HayKH; UHBIX HAYUHBIX 0baacmell;
3HATh MPUMEPHl MATEMATUYCCKUX OTKPBITUH U | HOHUMAMb POSIb MATNEMAMUKY 8 PA36UMUL
WX aBTOPOB B CBSI3U C OTCUYCCTBEHHON U Poccuu
BCEMUPHOU UCTOpUEH;
MMOHUMATh POJIb MATEMATHKH B PA3BUTHH
Poccun
Memoowt [IpuMeHATh n3BeCTHBIC METOBI TIPU PeIieHnn | Mcnonv306ams 0CHOBHble MemOoObl
mamemamuxu CTaHIAPTHBIX MATEMATHYECKUX 3a]1ay; dokazamenbcmed, nPpo8oOUMb

3aMeyaTh U XapaKTepru30BaTh MATEMATUYECKUE
3aKOHOMEPHOCTHU B OKPYXaroIlIei
JIEHCTBUTEIIFHOCTH;

[NPUBOAUTH IPUMEPHI MATEMATUUECKUX
3aKOHOMEPHOCTEU B MPUPOJE, B TOM YUCIIE
XapaKTEPU3YIOIIMX KPAaCOTy U COBEPLIEHCTBO
OKPY’KarOILEro MUpa v pOU3BEICHUN
HCKYCCTBa

00KA3aMeNbCme0 U 8bINONHAMNb
onpogepoicenue;

NPUMEHSIMb OCHOBHbLE MEMOObL PEeUleHUs]
Mamemamuyeckux 3a0ay;

HA OCHOBE MAMEMAMUYECKUX
3AKOHOMePHOCIeEll 8 NpUpooe
Xapaxmepuzoeamv Kpacomy u CO8EPULEHCNEO
OKPYIHCAIoue2o Mupa u npou38e0eHull
ucKyccmeda,

NPUMEHSIMb npocmetiuiue npocPamMmHbvlLe
cpeocmaa u NeKMpPOHHO-KOMMYHUKAYUOHHbBLE
CUCMEMbL NPU PEUUEHUU MAMEMAMUYECKUX
3a0ay

Copepxanne yueOHOr0 npeamera

OcHoBHasi 6a30Basi MporpaMma
Anred6pa u HayaJIa aHAJIM3A

IloBTOpenue. Pemenne 3amad ¢ HMCIONB30BAaHMEM CBOWCTB YUCENI M CUCTEM CUHCIIEHHMSA, NEIMMOCTH, JOJIEH H
4acTel, NMPOLEHTOB, MOAYJIEH dncen. Pellenue 3a1ad ¢ UCIOIB30BAHMEM CBOWCTB CTENCHEW M KOPHEH, MHOTOUJICHOB,
npeoOpa3oBaHU MHOTOWIEHOB U IPOOHO-PALIMOHANBHBIX BHIPAXKEHUH.

Pemenue 3aga4 ¢ ucnonb30BaHUEM IpalyCHON MephI yriia. Moayib 4ncia u ero CBOMCTBA.

Pemenne 3amau Ha ABIKEHHE W COBMECTHYIO PabOTy C MOMOIIBIO JIMHEHHBIX W KBAaJIPAaTHBIX YpPaBHEHHWH U WX
cucteM. Penienre 3a1a4 ¢ HOMOIIBbIO YUCIOBbIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM NIEPEMEHHOM, ¢ TPUMEHEHUEM
n300paKeHUs YUCIIOBBIX IPOMEKYTKOB.

Penrenue 3amay ¢ ucnonbp3oBaHWEM YHCIOBBIX (GyHKIMH M ux rpadukoB. Mcnoiap3oBaHue CBOWCTB U IpadUKoOB

JIMHEWHBIX ¥ KBAJPATHYHBIX (DYHKIMH, 00paTHOM TponopuuoHansHoctd 1 GyHkuun Y =/ X . [paduueckoe penienue

YpaBHEHUH U HEPABEHCTB.
Tpuronomerpuieckast OKpYKHOCTb, paduarnuas mepa yeaa. CHHYC, KOCHHYC, TAHT'€HC, KOMAH2eHC TIPOU3BOIILHOTO
yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO U CIEJCTBUS M3 HEro. 3HAUCHUS TPUTOHOMETPUIECKUX (QPYHKIUH IS

T T T T
yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,—, — pan). Popmynvl CLONHCEHUS MPULOHOMEMPUHECKUX DYHKYUI,

dopmynvi npueedenust, hopmyavl 080UHO20 apeyMeHmA.

Hymn ¢yHKINHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH. HamOoibplnee W HanMeHbIee 3HAYCHUE
¢ynkuunu. [lepuognueckue pyHkumun. YeTHOCTD U HeUeTHOCTD QyHKUUHN. CrodicHbie yHKyuu.

TpuroHomerpuueckie ¢yHkmuu Y =COSX, Y =SINX,y =tgX. ®@yuxyusy =Ctgx. CgoiicTBa u rpapuku

TPUTOHOMETPUYECKUX (DYHKITUH.
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APKKOCHHYC, apKCHHYC, apKTaHTeHC Yncia. Apkxomanzenc uucia. IIpocTeiime TpUroHOMETPUIECKIE YpaBHEHUS.
Penienue TpUroHOMEeTpUUECKUX YPAaBHEHUH.

Obpamuvie  mpuconomempuueckue  @Qyukyuu, ux ceolicmea u epaguxu. Pewenue npocmetiwux
MPULOHOMEMPUUECKUX HEPABEHCNS.

CreneHp C ACWCTBUTENBHBIM IIOKa3aTeleM, CBOWCTBa cTemeHW. lIpocTeifmme moka3aTenbHBIE YpaBHEHUS W
HepaBeHcTBa. [lokazaTenbHas QyHKIMS U ee CBOWCTBA U rpaduk.

Jlorapudm uyucna, cpoiictBa jorapudpma. Jlecatuuneiii norapudm. Yucro e. Hamypanvuwui aocapugm.
[IpeoOpazoBanue norapupmMudecknx BoIpakeHUi. Jlorapudmmdueckne ypaBHeHWsT W HepaBeHCTBa. Jlorapmbmudeckas
(hyHKIMS 1 ee CBOWCTBA U rpaduK.

Crenennast GpyHKIUs U ee cBoiicTBa U rpaduk. MppalmoHaibHbIE YPaBHECHUS.

Memoo unmepsanog 01 peuieHuss HepaseHCMma.

Ilpeobpazosanus epagurkos yHxkyuii: cosue 8001b KOOPOUHAMHBIX OCell, PACMANCEHUe U CoHcamue, OmpadxceHue
OMHOCUENLHO KOOPOUHAMHBIX ocell. I paguueckue memoosl pewienus ypasueHull u HepageHcms. Pewenue ypaguenui u
HEPABEeHCm8, COOePAHCAUUX NePEMEHHYIO NOO 3HAKOM MOOYJIA.

Cucmemvl nOKA3AMENbHBIX, 102APUPMUUECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl NOKA3AMENbHBIX,
J02apUPMULECKUX HEPABEHCNS.

Bzaumno obpamusie gpynxyuu. I paguru e3aummo oopamuvix Gynkyuil.

Ypasuenus, cucmemvl ypaguenuii ¢ napamempom.

[IponsBognast ¢ynkummu B Touke. KacarenmpHas k rpaduky (yskumuu. ['eomerpudeckuii u (U3NIECKUA CMBICI
npou3BoAHOM. [Ipon3BoHbIC AnIeMeHTapHBIX QyHKIUH. [Ipasunia ouppepenyuposarnus.

Bmopas npoussoonas, ee ceomempuyeckuti u puzuueckuti CMvici.

[lonsitne o HenpepbBHBIX GyHKIUAX. Toukm »sKcTpeMyma (MakcuMyMmMa W MHHHMYyMa). McciemoBaHue
SIIEMEHTApHBIX (YHKIMH Ha TOYKH JKCTpeMyMa, HauOoiblliee W HaWMEHbIIEEe 3HAYeHHE C MOMOLIbIO TPOU3BOIHOM.
Iocmpoenue epaghuxos ghynxyuii ¢ nomowpio npouzeoonvix. llpumenenue npouzso0Hol NPU peweHuy 3a0ad.

[lepBoobpaznas. Ilepsoobpasnvie snemenmaphbvix Gyukyull. Ilnowaos Kpueonuwetinou mpaneyuu. Dopmyna
Hviomona-Jleiionuya. Onpedenennviti unmezpan. Beiuucnenue niowadei niockux gueyp u ob6vemos men epaweHus ¢
ROMOWbIO UHmMe2pand.

I'eomeTpus

[MoBropenue. Pemenue 3amad ¢ NMpUMEHEHHEM CBOMCTB (UIyp Ha TUIOCKOCTU. 3a/ladd Ha JOKa3aTelIbCTBO H
MOCTPOCHNE KOHTpIpUMepoB. lcmonp3oBaHWe B 3ajadax MPOCTEHIINX JIOTHYECKHX TNpaBwi. Pemenwe 3amad c
WCTIONIb30BAaHUEM TEOPEM O TPEYTrOJbHHKAaX, COOTHOIICEHWH B MPSIMOYTOJNBHBIX TPEYroNbHUKAX, (PAKTOB, CBA3aHHBIX C
YeThIpeXyrojbHUKaMu. PellieHne 3aa4 ¢ MCHONB30BaHHEM (aKTOB, CBA3aHHBIX C OKPYKHOCTSIMH. Pelenue 3agad Ha
M3MEpPEHUsI Ha MJIOCKOCTH, BEIYUCIICHHE JITHH U IUIOMaAeh. Pewenue 3a0ay ¢ nOMowbio 6eKmMopog i KOOPOUHAM.

Harnsnnast crepeomerpusa. ®urypsl M ux wm3o0paxenus (kKyO, mupamuna, npusma). OCHOGHble NOHAMUSL
cmepeomempuu u ux ceoticmea. CeueHns Kyda u TeTpadpa.

Touka, mpsiMas W IUIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHHM M CIEICTBHS W3 HHUX. B3aumHoe
pacmnojoXeHne MpsIMBIX M IUIOCKOCTeH B TpocTpaHcTBe. [lapamiensHOCTh NPSMBIX W TUIOCKOCTEH B TPOCTPAHCTBE.
N3ob6paxkenne mpoCcTeUINX NpOCTPAHCTBEHHBIX (UTYP Ha TUIOCKOCTH.

Paccrosiaus Mexxay Gurypamu B poCTpaHCTBE.

VYrusl B ipocTpancTse. [lepneHauKyIsspHOCTb NPSIMBIX U IJIOCKOCTEH.

[Ipoexnus ¢urypel Ha TIOCKOCTh. lIpuM3HAKM NEpHEeHAMKYISPHOCTH MPSMBIX M TUIOCKOCTEW B MPOCTPaHCTBE.
TeopeMma 0 Tpex nepreHIuKyJspax.

Muororpanauku. [lapamnenenumen. CBoiicTBa NpsSAMOYroNbHOTO Tapaivienenuiiena. Teopema Iludaropa B
npoctpanctse. [Ipu3ma m nupamuzaa. [lpaBunbHas nupaMuaa W npaBwibHas npusma. llpsmas nupaMuma. DIeMeHTHI
MPU3MBI U THPAMHUIBI.

Tena BpamieHus:: WIHHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYTOBOI'O IWJIMHJPA, MPSIMOTO
KpyroBoro koHyca. M3o0paxxeHnue Ten BpalieHus Ha MIIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYCe, CeueHUsl KOHYCA (NAPAmleNibHOe OCHOBAHUI0 U HpOXoodujee uepes
8EPUIUHY), ceueHUsI YUTUHOPA (NapanlesibHo U NepneHOUKYIAPHO OcU), cevenus wapa. Paseepmka yununopa u kouyca.

Ilpocmetiwue KomMOUHAUUU MHO202DAHHUKOS U mMel epawjeHuss Mmedicoy coboiu. BBUHCIEHUE DIEMEHTOB
MPOCTPAHCTBEHHBIX GUryp (pedpa, AMaroHasu, yriisl).

[Tnomanb NOBEPXHOCTH MPABUIILHON MUPAMUIBI U MPSMOH MPHU3MEL. [11omans MoBEepXHOCTH MPSIMOTO KPYTOBOTO
MUIHHJIPA, TIPSMOTO KPYrOBOTO KOHYCA M IIapa.

[onstre 06 oobeme. OOBeM MUpaMHUIBI M KOHYCA, TPU3MBI U nuinHApa. O0beM mapa.

IHlooobnvie mena 6 npocmpancmee. COOTHOLICHUS! MEXKTy TUIOIIAISMH MOBEPXHOCTEH U 00beMaMy OAOOHBIX TEIL.

Jlsuoicenus 6 npocmpaHcmee: NApalebHblill NepeHoc, YEeHMPATbHAS CUMMEMPUS, CUMMEMpUs OMHOCUMENbHO
niaockocmu, nogopom. Ceoticmea ogudiceruil. [lpumenenue 08udiceHull npu peweHuu 3a0au.

Bekropel 1 koopamHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO, YIOJ MEXIy
BekTopamu. KosmmHeapHble 1 KOMIUIaHapHBIE BEKTOPHI. CKaisipHoe npouszgedenue 8ekmopos. Teopema o pasnoscenuu
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6EKMOpA NO Mpem HeKOMIAaHapHbiM eexmopam. CKausipHoe npouzeedenue 8eKkmopoe 6 xoopouramax. IIpumenenue
8EKMOPOB NPU peuieHul 3a0ay Ha HAX0AHCOeHUe PACCMOAHUN, OJIUH, Naowadeli U 00beMO8.

VYpasnenue nnocxocmu 6@ mpocmpancmee. Ypaenenue cgpepvr 6 npocmpancmee. @opmyna Ons GbIYUCLCHUA
PACCMOSHUSL MEeNCOY MOYKAMU 8 NPOCMPAHCHIGE.

BepositHocTh M cTaTucTUKA. PaGoTa ¢ 1TaHHBIMHI

[ToBropenue. Pemenune 3agau Ha Tabnu4yHoe W rpaduueckoe mpeacTaBieHle AaHHBIX. Vcrmonb30oBaHue CBOWCTB U
XapaKTEepPUCTHUK YHCIOBBIX HAOOPOB: CPEIHIX, HANOOJBIIIETO M HAWMEHBINIETO 3HAYCHUS, pa3Maxa, ducnepcuu. Pewenue
3a0ay Ha onpedelleHue YACMOMbL U BEPOSIMHOCU CcoObImull. BeluucieHue 6eposimHocmel 6 Onvlmax ¢
PABHOBO3MONCHBIMU DIIEMEHMAPHBIMU UcX00amu. Pewenue 3a0au ¢ npumenenuem xomounamopuxu. Pewenue 3a0au Ha
BbIYUCTEHUE BEPOSIMHOCIEN HE3ABUCUMBIX COObIMUL, NpUMeHeHUue OpMYabl cllodceHus eepoamuocmell. Pewenue 3a0ay
¢ npumenenuem ouazpamm Jilnepa, oepesa geposmuocmetl, hopmyavt bepuynnu.

Ycnosnas eepoamnocme. Ipasuno ymnoowcenus eepoamuocmen. Popmyna noaHoU 8eposmHOCHU.

Jluckpemmuvie cnyuaiinvle eenuyunsl u pacnpeoenerus. Hesasucumvle cryyatinvie gerudunsl. Pacnpedenenue cymmol
U NpoU38e0eHUs He3ABUCUMBIX CYUAUHBIX ETUYUH.

Mamemamuueckoe odxcudanue u oucnepcus Cryuaunol eaudunsvl. Mamemamuyeckoe odcudanue u OUcCnepcust
cymmul cayyainvix geaunut. I eomempuneckoe pacnpedenerue. bunomuanvroe pacnpedenenue u e2o ceoticmaa.

Henpepoignvie cyuatinsie senuuunsl. [lonamue o niomnocmu eeposmuocmu. Pasnomeproe pacnpeoenerue.

Tlokazamenvroe pacnpedenenue, e20 napamempbi.

THonamue o HopmanvHom pacnpedenenuu. Ilapamempuvl nopmanvhoeo pacnpedenenus. llpumepvl cryuaiHvix
BENUYUH, HOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPEUHOCHIb USMEPEHUU, POC Yel08eKa).

Hepagencmeo Yebviwesa. Teopema Bepuynnu. 3axon Oonvuux uuceir. Bolbopouwnviti memoo uzmeperus
seposmuocmetl. Ponb 3axona bonvuiux wucen 8 Hayxke, npupooe u ooujecmee.

Kosapuayus osyx cayuatinvix éenuuun. [ouamue o koagpguyuenme xoppenayuu. Cosmecmuuvle HaOMOOEHUsL 08YX
CAYUAUHbIX 8enuyUH. BblbopouHblil KO3 duyuenm xoppeisyuu.

TemaTnueckoe IIAHUPOBAHUE C YKA3AHNEM KOJIUYECTBA YaCOB,
OTBOJMMBIX HA OCBOCHHE KAXKI0I TeMBbI

No KoJinyecTBO YacoB, 0TBOIMMOE HA

u /;[ HauMeHoBaHuUe pa3aesia/TeMbl OCBOEHHE TeMBI
10 kmace | 11 kaace Bcero

1. | IloBTOpeHUe M pacuIMpeHne CBeieHii 0 QYHKIUM 12

2. CrenenHas GyHKUMA 18*

3. Tpuronomerpuyeckue GyHKIUH 27*

4. | TpuroHoMeTpHY€eCKHe YPABHEHHS M HEPABEHCTBA 16*

5. | Ilpon3BoaHasi U e€ npUMeHeHNE 25*

6. | IloBTOpeHUe U cUCTeMATH3AIUSA YIeGHOT0 MaTepuaia 8 42*

7. | Tloka3zaTeabHasi ¥ Jorapupmudeckas GyHKIUA 28*

8. HMHTerpaj u ero npuMeHeHune 11*

9. JuieMeHTHI KOMOHHATOpUKH. buHoM HeloToHa 12*

10. | DieMeHTHI TEOPHH BEPOSITHOCTEIH 13

11. | BBeJeHue B CTEPEOMETPHIO 8*

12. | MapanieJbHOCTh B MPOCTPAHCTBE 15

13. | IlepneHUKYJISIPHOCTH B IPOCTPAHCTBE 26*

14. | MHOrOrpaHHuKH 15*

15. | KoopauHaThI H BEKTOPHI B IPOCTPAHCTBE 15*

16. | Tena BpameHust 28*

17. | O6bémsl Tea. [lnomanb chepsl 16*

18. | Texcmosvie 3a0auu 10* 10*

19. | Hcmopus mamemamuxu 4* 4*

20. | Memoowt mamemamuxu 6* 4*

21. | Dnemenmol meopuu MHONCECHE U MAMEMAMUUECKOI JI0ZUKU 2* 2*

HrToro

He npeamnojaracTCa BbIACICHUEC NOIIOJIHUTCIBHBIX YaCOB HAa OCBOCHUEC Ppa3/1CJIOB NPOTpaMMbl «DJIEMEHTBI TCOpUU
MHOXECTB M MAaTEMaTHYSCKOH JIoT HUKN, «I/ICTOpI/ISI MaTCMaTHuKN», <<MCTO,I[I>I MaTCMaTUuKu», «TekcroBbie 3agadmn»
HU3YUCHHE COACPKAHNA BCTPANBACTCA B pa3JIMYHbIC TEMBIL.
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