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MHNOACHUTEJIBHASA 3AIIUCKA
PaGouast mporpamma mo maremaruke s 10-11 kmacca cocraBieHa B COOTBETCTBHH CO
CJIETYIOIIMMU HOPMaTUBHO-TIPABOBBIMU JJOKYMEHTaMU:

o [Ipukaz MunuctepcTBa 0o0pa3oBanuss W Hayku Poccuiickoit @eneparum 17.05.2012 Ne413 «O6

YTBEpXKIEHHH (heZiepalbHOrO TOCYIapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApPTa CPEAHEro OOIIero

obOpazoBanus» (B pegakuuu 29.06.2017 r.);

« OenepanbHBI MEepedeHb YYEOHUKOB, TOMYIICHHBIX K HCIOJB30BAHUIO TPU PEATU3ANHA HMEIOIINX

rOCy/IapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTeNbHBIX MPOTpaMM HauyalbHOTO OOIEro, OCHOBHOTO

ob1iero, cpegHero oOmero o0pa3oBaHUs OPraHU3alMAMHU, OCYILECTBISIONIUMH 00pa30BaTEIbHYIO

NEATENIbHOCTh, YTBEPKICHHBIN MpuKa3oM MwuHuctepcTtBa npocBemieHus Poccuiickoit denepaunu OT

20.05.2020 Ne 254 (¢ u3BMEHEHUSIMU U JOTOTHEHUAMH - TIpuKa3 ot 23.12.2020 Ne 766).

« OcHOBHas1 oOpa3oBaTeabHas NMporpamMma cpeaHero obmiero oopazoBanus MBOY «lllkona-rumHazus

Ne 39» r. Cumdepornonsi, yrBepxkaeHHas npukazom ot 18.06.2020 Ne 374.

« ABTOpCKasi mporpamma ydeOHOTo mnpeamera: lIporpamMmbl 0011€00pa30BaTENbHBIX YUPESHKICHHM.

Anrebpa u Hadana aHanu3za. 10-11 xmaccst / cocraBurens T.A.BypmuctpoBa — M.: IIpocsemenue, 2009
e IIporpammsl o0mieoOpazoBaTebHBIX yupexkaeHuid. ['eomerpus. 10-11 kmaccel / cocTaBUTENb

T.A.BypmuctpoBa — M.: IIpocsemienne, 2009

VY4eOHMK, HA KOTOPBIM OpUEHTHpPOBaHA pabodasi mporpamma: «Airedpa W Hadajga MaTeMaTHYeCKOTO

ananu3a. 10 kmacc: ydyeOHUK 111 oOmIeoOpa3oBaTeNbHBIX YUPEKIACHUN: 0a30BbIH W MPOGUIBHBIN

ypoBan»/ C.M.Hukonsckuii, M.K.ITloranoB, H.H. PemernukoB, A.B.IlleBkun - M.: IlpocBemenue,

2014

Aranacsn JI.C., byry3oB B.®., Kagomies C.b. u ap. 'eomerpus 10-11 k1. — M.: [IpocBemienue,
2014

.
INJIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS

JIMYHOCTHBIE:

Jluunocmuvie pe3yrbmamol 8 cghepe OMHOULEHUL 00YYaAIOWUXCSL K cebe, K c80eMy 300p08bi0, K

NO3HAHUIO ceDA:

OpUeHTaIMsl OO0yJarolmMXCsd Ha JOCTH)KCHHE JIMYHOTO CUACThs, pPEaTH3alMI0 TO3UTHBHBIX
KU3HCHHBIX TIEPCTICKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPECIICHUIO, CIOCOOHOCTh CTaBHUTh LIETH U CTPOUTH )KU3HEHHBIE TIIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTHh 00€CIeunTh ce0e M CBOMM OJIM3KUM JOCTOWHYIO JKHW3HB B TIpoliecce
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITENBHOCTH;

TOTOBHOCTB M CITOCOOHOCTH OOYYaIOIMMXCS K OTCTAMBAHUIO JIMYHOTO JTOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO TO3MUIMIO IO OTHOIICHUIO K
OOIIIECTBEHHO-TIOJIUTHYECKUM COOBITHSIM TIPOIUIOTO W HACTOSIIEr0 Ha OCHOBE OCO3HAHMS W
OCMBICJIEHUS UCTOPHUH, TyXOBHBIX LIEHHOCTEN U TOCTUKEHUIN HALIEH CTPAHBIL;

TOTOBHOCTB M CITOCOOHOCTH O0YYaIOIMUXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU
C 0OIIeYeNOBeYeCKUMH IIEHHOCTSAMUA M HUJeallaMd TPaKIAHCKOTO OOIIecTBa, MOTPEOHOCTH B
(hU3UYIECKOM CaMOCOBEPIIIEHCTBOBAHNH, 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JACSITEIBHOCTHIO;

NPUHATHE WM pealu3alys IEHHOCTEH 370poBOr0 M 0Oe3omacHoro obpasza >KHM3HH, OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DM3UYECKOMY M TICHXOJIOTHUYECKOMY
310POBBIO;

HETIPUATHEC BPEIHBIX MTPUBBIYEK: KYPEHUS, YIIOTPEOIICHUS aJIKOTOJIsSI, HAPKOTHUKOB.



Jluunocmuvie pezynbmamel 6 cgpepe omuoutenutl ooyuarowuxcsa k Poccuu kax k Pooune
(Omeuecmesy):

poccuiickas HWIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM MICHTUYHOCTH B
HOJUKYJIBTYPHOM COLMYME€, YYBCTBO IPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOM OOLIHOCTH
poccuiickoro Hapojga u cyabbe Poccum, marpuoTH3M, TOTOBHOCTh K CiyXeHHI0 OTedecTBY, €ro
3aIUTE;

YBa)KE€HUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Iiepes PoauHOM, ropIoCTH 3a CBOM Kpaii,
ceoro PoauHy, mponutoe M HacToOAIEe MHOTOHALMOHAIBHOrO Hapona Poccum, yBakeHme K
rOCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TMMH);

(bopMHpOBaHHE YBaXKEHUS K PYCCKOMY SI3bIKY KaK TrOCyJapCTBEHHOMY s3bIKy Poccuiickoii
denepanyy, SBISIOLIEMYCS OCHOBOM POCCHMCKOM HAGHTHYHOCTH U TJaBHBIM  (DaKTOPOM
HAIMOHAJILHOTO CAMOOIIPECIICHUS;

BOCIIUTAHHE YBKEHHS K KYJIbTYpE, SI3bIKaM, TPAAULUAM M 0ObIYasiM HApOJOB, MPOKUBAIOLINX B
Poccuiickoit @enepanuu.

Jluunocmmuvie pesynomamel 6 cghepe OMHOULeHUT 00YUAIOUUXCS K 3AKOHY, 20CYO0apCmey U K
2pascoOanHcKomy oouecmay:

I'PaX1aHCTBEHHOCTb, IPAKIAHCKAs MO3MIMS aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
00I11eCTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYILMOHHBIE IpaBa M OOSA3aHHOCTH, YBAXKAIOILErO 3aKOH U
MIPAaBOMOPSIIOK, OCO3HAHHO MPUHHMAIOLIETO TPAJAUIMOHHBIE HAIIMOHAIBHBIE U OOIIEUEIIOBEUECKUE
I'YMaHUCTUYECKHE U JIEMOKPAaTHUECKHE IEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLIIECTBEHHON KU3HH;

NPU3HAHUE HEOTYYXKIaeMOCTH OCHOBHBIX IpaB W CBOOOJ 4YeloBEKa, KOTOpble MpPUHAIIEKAT
KOKJIOMY OT POXIEHHUS, TOTOBHOCTh K OCYIIECTBIECHHIO COOCTBEHHBIX TpaB W cBoOox 0Oe3
HapyLIEHHUs MIPpaB U CBOOOJ APYrHX JIUI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC IpaBa U CBOOOMIbI
YeJIOBEKa U TpakJaHMHA COIVIACHO OOINENpPU3HAHHBIM MPHUHIUIAM M HOPMaM MEXIyHapOJHOTO
npaBa U B coorBercTBUM ¢ KoHctutynmen Poccuiickoit denepauny, npaBoBas M MOJUTHYECKAs
I'PaMOTHOCTB;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKW U OOIIECTBEHHOMN
IIPAKTUKHU, OCHOBAHHOE HA AMAJIOre KYJbTYp, a TaKKe pa3IM4YHbIX (POPM OOLIECTBEHHOIO CO3HAHUA,
OCO3HaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

UHTEPUOPHU3alMsl LEHHOCTEH JEMOKPAaTUM W COLMAIBHOM COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE WU COLMATIbHON OpraHU3aluy;

TOTOBHOCTh OOYYaIOIIMXCS K KOHCTPYKTUBHOMY YYacTHIO B IPUHSATUU PELICHUH, 3aTParuBaoLINX
UX TpaBa M HHTEPECHl, B TOM 4YHCJIE B Pa3IMYHBIX (opMax OOIIECTBEHHON CaMOOpraHH3alvy,
CaMOYIIpaBJICHUsI, OOIIECTBEHHO 3HAUUMOMN JESATENbHOCTH;

NPUBEP)KEHHOCTh UIESIM MHTEPHAMOHAIN3MA, OPYKOBI, PaBEeHCTBA, B3aWMOIIOMOIIM HapoOJIOB;
BOCIIMTAHHME YBA)KUTEJIBHOIO OTHOLICHHWS K HAaMOHAJIBHOMY JIOCTOMHCTBY JIIOJEH, UX 4YyBCTBaM,
PETUTHO3HBIM YOCKICHUSAM;

TOTOBHOCTh ~ OOYYalOIIMXCS  MPOTUBOCTOSTH  MJIECOJOTMH  HKCTPEMHU3Ma, HAIMOHAIM3MA,
KceHo(poOUHM;  KOppYyNUHMH; TUCKPUMHUHALIMM IO  COLUMUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAlMOHAJIBLHBIM ITPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHHSM.

Jluunocmmuvie pesynomamel 6 cghepe OMHOULeHUTE 00YUAIOUJUXCSL C OKPYIHCAIOUWUMU TTOObMU.:

HPAaBCTBEHHOE CO3HAaHME U IIOBEJECHHE HAa OCHOBE YCBOCHHUS OOIIEUEIOBEYECKHUX LEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHMS U MOBEICHUS B MOJUKYIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJIOr ¢ JAPYrMMM JIFOJBMHU, JOCTUTaTh B HEM B3aUMOIIOHMMAaHUs, HaXOAWUTh OOIIME LEMH U
COTPYIHHUYATH I UX TOCTUKEHUS;

INPUHATHE TYMAHUCTHUYECKUX IIEHHOCTEH, OCO3HAaHHOE, YBAXKHUTEIbHOE U J100pOXKeaaTeIbHOe
OTHOILIEHUE K IPyrOMY YE€JIOBEKY, €I0 MHEHUIO, MUPOBO33PECHHUIO;

CIIOCOOHOCTh K COMNEPEXHUBAHUIO U (OPMUPOBAHHUE MO3UTUBHOIO OTHOIIEHUS K JIIOJSAM, B TOM
yuciae K JMIAM C OrPaHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbSI M HWHBaJIUAaM; OepexHoe,
OTBETCTBEHHOE U KOMIICTEHTHOE OTHOLIEHHE K (PU3MUECKOMY M IICHXOJIOTMYECKOMY 3/0POBBIO
JPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO MIOMOIIIb;



(dhopMUpOBaHHE BBIPAXKCHHON B TIOBEICHUU HPABCTBEHHOW MO3HIIMH, B TOM YHCJIE CIOCOOHOCTH K
CO3HATEIILHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHHUS M IOBEACHUS HAa OCHOBE YCBOCHHS
O0IIIeUeIOBEUECKUX IIEHHOCTE W HPABCTBEHHBIX YYBCTB (YECTH, JIOJITa, CIPABEIMBOCTH,
MUJIOCEPIUS U IPYKETIO0H);

pa3BUTHE KOMIIETCHIIMH COTPYAHUYECTBA CO CBEPCTHHKAMH, ICTHBMH MIIAJIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO OJIE3HOM, YU€OHO-UCCIIeI0BATEILCKON, TPOCKTHOM 1
JIPYTUX BUAAX JACSITEIHLHOCTH.

Jluunocmuvie pezyiomamol 6 cghepe OMHOUEHUT 00YUAIOWUXCSL K OKPYIHCAIOUIEMY MUPY, HCUBOU
npupooe, Xy00x4cecmeeHHOU KyIbmype:

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAYYHO-TEXHHMYECKOMY TBOPUYECTBY, BIIAJICHHE JOCTOBEpHOW WHQOpMAIHed o
MEPEZOBBIX AOCTIKEHHUSIX W OTKPHITUSAX MHPOBOM M OTEUECTBCHHOW HAayKH, 3aMHTEPECOBAHHOCTDH B
HaYYHBIX 3HaHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHIO, HA MPOTSIKEHUU
BCEH KHM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpPa30BaHUI0 KaK YCIOBHIO YCHEITHON
po¢eCCHOHANBHON U 0OIIECTBEHHOM JIEATEILHOCTH;

IKOJIOTHYECKass KyJIbTypa, OepekHOe OTHOIICHHS K POTHOW 3eMjie, MPHUPOIHBIM OoraTcTBam
Poccun u Mupa; TOHMMaHHWE BIHMSHHAS COLUMAIBHO-)KOHOMHUYECKHX TMPOIECCOB HAa COCTOSHUE
MPUPOJTHON U COLMATBHON Cpebl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOJHBIX PECYPCOB; YMEHHS U
HaBBIKH Pa3yMHOT'O TPUPOAOMNOIB30BAHUS, HETEPIIUMOE OTHOIICHHE K ICHCTBUSM, MPHHOCSIIAM
BpEJI IKOJIOTHH; MPUOOPETEHUE OIBITa SKOJIOTO-HATIPABICHHOW IS TEIBHOCTH;

ACTETUYECKOE OTHOIICHUS K MHpPY, TOTOBHOCTh K ICTETHUECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa.

Jluunocmuvie pe3yibmamol 6 cgpepe OMHOUWEHUL 00YUAIOWUXCS K CeMbe U POOUMETISM, 8 MOM YUCTLe
Nn0020MOBKA K CEMEUHOU HCUZHIUL:

OTBETCTBEHHOE OTHOIICHUE K CO3JaHHIO0 CEMbUM Ha OCHOBE OCO3HAHHOTO MPUHSTHS IIEHHOCTEH
CEMEMHOM KU3HHU;

MOJIOKUTENBHBIN 00pa3 CeMbH, POTUTEIHCTBA (OTIIOBCTBA M MAaTEPUHCTBA), HMHTEPHOPU3AIIUS
TPAAULIMOHHBIX CEMEUHBIX IIEHHOCTEH.

Jluunocmuvie pezyibmamol 6 cghepe omuoutenus 00yuauuxcs Kk mpyoy, 6 cgepe coyuanbHo-
IKOHOMUYECKUX OMHOULEHUU:

yBa)K€HHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCThH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOp Oymymieil mpodeccnn Kak MyTh M CIOCOO peaan3allid COOCTBEHHBIX
KU3HCHHBIX TIAHOB;

TOTOBHOCTh OOYYAIONIUXCA K TPYIOBOW MPOo(ecCHOHANBHON NesSTeNbHOCTH KaK K BO3MOXKHOCTH
YUYaCTHS B PEIICHUN JIMYHBIX, OOMIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIICHAITMOHAIBHBIX TPOOIeM;

MOTPEOHOCTh TPYAHWTHCS, YBAXKEHHE K TPYAY U JIOAIM TPyAd, TPYIAOBBIM JTOCTHKEHUSIM,
TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHE K pa3sHbIM BUAAM TPYAOBOM
JeSITeIbHOCTH,

TOTOBHOCTB K CaMOOOCITY)KHBaHUIO, BKIIIOUasi 00OYYCHUE M BBITIOJIHEHUE JOMAIIHUX 00SI3aHHOCTEH.
Jluunocmuvie pe3yrbmamel 6 cgpepe huzuiecko2o, NCUXOI02UYECKO20, COYUATLHOZ0 U
akademuyecko2o 61a20nony4us 00y4arouUxcs:

(buznyuecKoe, 3MOIMOHATBLHO-TICUXOJOTHYECKOe, COIHMANbHOE ONaromnoiydyne OOyJaroluXcs B
KHU3HH 00pa30BaTENbHON OpraHHW3alliH, OIIYIIEHUE IEThMH OE30MaCHOCTH M TCHXOJIOTHYECKOTO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

MeTtanpeaMeTHbIEPE3YIbTaThl OCBOCHUSI OCHOBHOW 00pa3oBaTENBbHOW IMPOTPaMMBI IMPEICTABICHBI
TpeMs TpyIamMHi YHUBEpCATbHBIX yueOHbIX AeiicTBuil (YVY /).

1. Pezynamugnvie yHugepcaibHule yueOHbie 0eticmeusl
Buinyckuux nayuumes:
CaMOCTOATENIbHO OINpPENeNITh 1LeNd, 3aJaBaTh NapamMeTpbl MU KPUTEPUHU, MO KOTOPHIM MOKHO
OTIPEACNUTh, YTO LIEJb IOCTUTHYTA;



OIICHUBATh BO3MOXKHBIC TOCIEACTBHS JOCTIIKCHUS TIIOCTABJICHHON I B JEATEIBHOCTH,
COOCTBEHHOM >KM3HHM M JKU3HU OKPYXKAIOUIMX JIIOJEH, OCHOBBIBASCh HAa COOOPaKEHUSAX AITHKU U
MOpaJH;

CTaBUTh H (POPMYJIHpPOBATH COOCTBEHHBIE 3a/ladyd B O0Opa30BaTEIIBbHOM NESITEIBHOCTH U
KU3HEHHBIX CUTYaIUIX;

OLICHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JApyrue HeMaTepuaabHble peCypchl, HEOOXOIUMBIE [T
JOCTHKEHHUSI TIOCTABICHHON TIEIH;

BBIOMpATh MyTh JAOCTH)KCHUS LIENIM, [JIaHUPOBATh PEIlIEHUE MOCTABJICHHBIX 33/a4, ONTUMU3HUPYS
MaTepuaIbHbIe U HEeMaTepUAIIbHEIE 3aTPATHI,

OpraHu30BbIBATh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX AJIsl TIOCTUXKEHUS TIOCTaBICHHOMN
(178

COTIOCTABJIATH MOJIYYEHHBIN pe3yNbTaT ACSITEILHOCTHU C IIOCTaBICHHOMN 3apaHee LEblo.

2. [lo3nasamenvHule ynusepcaivHvle yuebHvle 0eliucmeus
Buinyckuux nayuumes:

UCKAaTh M HAXOAWUTh OOOOIICHHBIE CHOCOOBI pEIIeHUs 3aJad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHI WH(POPMAIMOHHBI TIOMCK ¥ CTaBUTh Ha €ro OCHOBE HOBBIC (y4ecOHBIE |
TO3HaBaTeJIbHBIC) 3a]1a4H;

KPUTHYECKH OLICHUBATH M MHTEPIPETUPOBATh MHGOPMAIIUIO C Pa3HBIX MO3UIUH, pACMO3HABATh U
(buKCHpPOBATh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

UCIOJIb30BaTh  pa3jMyYHble  MOJEIbHO-CXEMaTHYEeCKHEe  CpeACTBa I IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUM, a TAaK)KE MPOTUBOPEYUH, BBISIBICHHBIX B MH()OPMAIIMOHHBIX
HUCTOYHUKAX;

HAXOJUTh U MPUBOANTHh KPUTHUECKHE apTyMEHTHI B OTHOIICHUH JCHCTBUI U CYKIEHUHN JIPYyroro;
CIIOKOMHO M pPa3yMHO OTHOCHUTHCA K KPUTHYECKHM 3aMEYaHHUSIM B OTHOILIEHUH COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOAWTh 32 pPaMKH Y4YeOHOro mpeaMeTa U OCYIIECTBISATh LEJICHANpPaBICHHBIH MOMCK
BO3MOXXHOCTEH JIJIsl IIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB NEHCTBUS;

BBICTpAauBaTh WHIUBUIYaJbHYIO OOpa30BaTelbHYI0 TPACKTOPHUIO, YUWUTHIBAs OTPaHUYEHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPAHUYCHUS,

MEHSTh U YAEPKUBATh Pa3HbIE O3UIMH B TO3HABATEIHHON JACSITENLHOCTH.

3. KommyHnuxamueHvle yHUBepcanibHble yuyebHbvle 0eucmeus
Buinycknux nayuumces:

OCYIIECTBJIATh JICIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAaMH, TaK M CO B3POCIBIMH (Kak
BHYTpY OOpa30BATENbHON OpraHU3alliu, TaK W 3a ee Mpeaeiamu), MOA0MpaTh MApTHEPOB s
JIEIOBOM KOMMYHHUKAITUM HMCXOAS W3 COOOpaKEHWW pPE3yJIbTaTHBHOCTH B3aWMOJICHCTBUSA, a HE
JIMYHBIX CUMIIaTHH;

MIPU OCYIIECTBJIICHUH TPYIIIOBON paOOThl OBITh KaK PYKOBOIHUTEIEM, TaK W WICHOM KOMaHIbI B
Pa3HbBIX POJISX (TEHEPATOP UAEH, KPUTHUK, UCTIOJIHUTENb, BEICTYNAOIINMA, SKCIEPT U T.1.);

KOOPJAMHHUPOBATh ¥  BBINIOJHATH PabOTy B  YCIOBUAX pEaJbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BEpHYTO, JJOTMYHO M TOYHO M3JlaraTh CBOIO TOYKY 3PEHHUSA C HMCIOJIb30BAaHUEM aJ€KBATHBIX
(YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(JIMKTOTCHHBIE CHTYallUM W TPEJOTBpAIIaTh KOH(MIMKTBHI 0 HMX aAKTHBHOU
¢daspl, BBICTpaWBATh JIEJIOBYIDO W O00pa30BaTEIbHYI0 KOMMYHHKAIUIO, WU30eras JIUYHOCTHBIX
OIIEHOYHBIX CYXIECHUM.

Ba3zoBblii ypoBenb «IIpod1eMHO-pyHKIMOHANIBHBIE Pe3yJIbTAThD)

BbINyCKHUK HAYYUThCS:

Ilenrn ocBoeHuss mpeaMeTa: Ui HUCHONIB30BaHUS B TOBCEAHEBHOW JKM3HU U OOECTeueHUs
BO3MOKHOCTH YCIICIITHOTO MPOAOKEHUST OOpa3oBaHUS IO CICIMAIBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCIOJIb30BaHUEM MaTEMATUKHI

JIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JTOTUKH



OnepupoBarh Ha 0a30BOM YypOBHE TOHATHUSMU: KOHEYHOEC MHOXKECTBO, JJIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO, IepeceueHue M OObEIMHEHHUE MHOXECTB, YHCIOBbIe MHOXECTBa Ha
KOOPJMHATHOU IIPSAMOM, OTPE30K, NHTEPBAI,;

OIepUpOBaTh HAa OA30BOM YPOBHE MOHITHIMU: YTBEP)KJIEHUE, OTPULIAHUE YTBEPKICHHSI, HCTUHHBIE U
JIOKHBIC YTBEPXKICHUS, MPHUUYMHA, CIEICTBUE, YACTHBIA Cllydaid OOINero yTBEPKICHHUS,
KOHTPIIPUMED;

HAXOJUTh MepeceueHre U 00beIUHEHUE IBYX MHOXKECTB, IPEJICTABICHHBIX rpauecKu Ha YUCIOBON
MPSIMON;

CTPOUTh HA YKCIOBOW MHPSIMOM IOJIMHOKECTBO YHMCJIOBOTO MHOKECTBA, 3aJaHHOE IMPOCTEUILINMU
YCIIOBUSIMU;

pacrmo3HaBaTh JIOKHBIC YTBEPXKIICHHUS, OMIMOKH B PACCYXKICHHUSAX, B TOM YHCIE C MCIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

— HCHOJb30BaTh YHCIOBBIE MHOXECTBA Ha KOOPAMHATHOM MPSAMOM MJi OMUCAHUS peabHBIX
MIPOLIECCOB U SIBJICHUI;

- IPOBOJUTH JIOTUYECKUE PACCYKICHUS B CUTYAIUSIX MIOBCEAHEBHON XKU3HU.

Yuciia 1 BbIpaskeHUs

OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSAMHM: IEJIOE YHUCIO, NEIUMOCTh YHCEN, OOBIKHOBEHHAs
Ipo0Ob, NecsTUUHas Apo0b, pallMOHATBFHOE YHCII0, TPUOMDKEHHOE 3HAYCHHE YHCIIA, YacTh, O,
OTHOIICHHE, TIPOIICHT, MOBBIIICHIE U TOHIKEHUE HA 3a/IaHHOE YUCIIO TIPOIICHTOB, MacIlTao;

OINepupoOBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: JIoTapu(M ducia, TPUTOHOMETpUYEcKasi OKPYKHOCTb,
rpajaycHas Mepa yria, BeTu4rHa yria, 3aJJaHHOTO TOUYKOW Ha TPUTOHOMETPUUYECKON OKPY>KHOCTH,
CUHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJI0OB, UMEIOIIUX MPOU3BOJIbHYIO BEJIUYUHY;

BBITIONHSATH apu()METUIECKUE NEUCTBUS C IEJIBIMHU U PAIlMOHATHHBIMU YHUCIIAMH;

BBITIOJTHATH HECIIOKHBIE TPEe00pa30BaHMsI YUUCIOBBIX BBIPAKEHUH, COAepKAIUX CTETIEHU YHCEN, TH00
KOPHU M3 YUCe, TU00 Jorapu(Mbl UUCEIT;

CpaBHUBATh pallOHaJIbHbIE YHCIIa MEXKIY CO00ii;

OILICHUBATh W CPAaBHUBATH C PAMOHAIBLHBIMHU UYWCIIAMU 3HAYCHHS IIENBIX CTETCHEH 4Hcel, KOpHeH
HATypaJIbHOM CTETIEHU U3 YHCEJ, TOrapu(PMOB YHCEIN B IPOCTHIX CIIydasiX;

M300pakaTh TOYKAMU HA YUCIIOBOU MPSMOM LIeJIbIe ¥ PAIlMOHATBLHBIC YHCIIA;

n300paXkaTh TOUKAMH Ha YMCIIOBOU MPSAMOI LeNble CTENEHH YHCeN, KOPHU HATYpaJbHOM CTENeHH U3
YHCell, IOTapU(PMBbI YUCEI B TPOCTHIX CIyYasX;

BBITIOJTHATH HECIIOKHBIE TPEOOPa30BaHUSI LIETBIX U JPOOHO-PAIMOHAIBHBIX OYKBEHHBIX BBIPAXKEHUI;

BBIpaXXaTh B MPOCTEHIINX CIIy4asX U3 PaBEHCTBA OJIHY MEPEMEHHYIO Uepe3 JIpYyrue;

BBIUHCIIATH B MPOCTBIX CIy4asX 3HAYEHHS] YHUCIOBBIX U OYKBEHHBIX BBIPAaKEHM, OCYILECTBIISSA
HE00XO0IMMBbIE TIOJICTAHOBKH U IIPeo0pa30BaHus;

n300paXkaTh CXeMaTHUECKH YroJl, BEJIMUYKMHA KOTOPOTO BhIpa)KEHa B rpajaycax;

OLICHMBATh 3HAKU CUHYCA, KOCUHYCA, TAHTE€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB.

B nosceonesnoti scuznu u npu uzyueruu Opyeux yueOHvix npeomMemos:

BBITIONTHSATH BBIUYUCIICHUS MIPH PEIICHUN 33]1a4 MPAKTUIECKOTO XapaKTepa;

BBINIOJHATh NPAKTHUYECKUE pacueThl C HCIOIb30BAaHHUEM TMPU HEOOXOIUMOCTH CIPABOYHBIX
MaTepUaIOB U BEIUUCIUTEIbHBIX YCTPOUCTB;

COOTHOCHUTH peEaJIbHbIE BEIMYUHBI, XapaKTEPUCTUKU OOBEKTOB OKpYXKAIOLIEro MHpa C UX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHHSIMU;

MCIOJIb30BaTh METO/bl OKPYTJICHHUs, MPUOIHKEHNUS U NPUKUIKU TPU PEUICHUH MPAKTUUYECKUX 3a7ad

MMOBCEAHEBHOW JKU3HU

YPaBHEHHS] M HEPABEHCTBA

Pemath nuHeliHbIe ypaBHEHUS M HEPABEHCTBA, KBAAPATHBIC YPABHEHUS;

pemath jorapupmMuydeckue ypaBHeHus Buaa log, (bx + ¢) = d w mpocrteiine HepaBeHCTBA BUIA
log,x<d,



peraTh moKasaTelbHbIe ypaBHEeHHs, Buaa a” ‘= d (rae d MOXKHO TPEICTABHTH B BUJIE CTCMCHH C
OCHOBaHHMEM @) W NPOCTEHINNe HepaBeHCTBA Buma a' <d  (rae d MOXKHO IPEICTABUTh B BHIE
CTETICHU C OCHOBAHUEM @);.

MIPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEW MpPOCTEHIEro TPUrOHOMETPUUECKOIO YpaBHEHHs BH[A:
sinx = a, cosx = a, tgx = a,ctgx = g, TAe a — TaOIMYHOE 3HAYCHHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (QYHKIIHH.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

COCTaBJIATh M pellaTh YPaBHEHMSI U CUCTEMbl YPaBHEHUU MPH PEUICHUU HECIOXHBIX MPAKTUYECKUX

3aja4

DOyHKIUHA

OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSMHU: 3aBUCHMOCTb BEIMYMH, (YHKLHUSA, APTYMEHT H
3HaueHHe QYHKIUHM, OO0JacTh OMNPENETICHUS ¢ MHOXXECTBO 3HaueHUW (QYHKIUHU, Trpaduk
3aBUCUMOCTH, TpaduK QYHKIUHU, HYyIH (QYHKIHH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHHUE
Ha YMCJIOBOM MPOMEXKYTKE, YObIBAHHE Ha YUCIIOBOM MPOMEXKYTKE, HauOOblllee U HauMEHbIIIEee
3HaYeHue (PYHKLIHUU Ha YUCIOBOM IIPOMEXKYTKE, IeproandecKas (yHKIHs, IepUOI;

OIlepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: MpsAMasi U 0OpaTHas MPOMOPLUOHAIBLHOCTD JIMHEHHAS,
KBaJpaTHU4Has, JorapupMuUecKas 1 noxkasaTeabHas (QyHKIIUH, TPUTOHOMETpUYECKHE (QYHKIINU;

pacro3HaBaTh TpadUKH JJIEMEHTAPHBIX (YHKIMA: TPSAMONW M OOpaTHOM MPOMOPIHMOHAIBHOCTH,
JMHENHOH, KBaIpaTUYHOM, JorapupmMHIEcKon u NI0Ka3aTeIbHON GbyHKIMH,
TPUTOHOMETPUYECKUX (YHKITHII;

COOTHOCHUTh TpauKu d3JIeMEHTapHBIX (YHKIMA: TpsMOi M 0OpaTHOW NPOMOPIMOHAIBHOCTH,
JIMHEHOM, KBaJIpaTUYHOM, JorapuMUIecKou u MOKa3aTeJIbHOMN byHKIHH,
TPUTOHOMETPUUYECKUX (PYHKLHUH ¢ HopMyTaMH, KOTOPHIMU OHH 3a]1aHbI;

HAXOJUTh 10 rpaduKy NpuOIKEHHO 3HaYEHUS PYHKIIMH B 3a/IaHHBIX TOYKAX;

OTIpeNIeNIATh MO rpaduKy CBOMCTBA (PYHKIUU (HYJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS U T.11.);

CTpOUTH O3CKU3 Trpaduka GYHKIUH, YIOBICTBOPSIOMIEH MPHUBEICHHOMY Ha0Opy YCIOBHIA
(mpoMeXyTKu BoO3pacTaHus / YyObIBaHHS, 3HAaYeHHWE (YHKIMM B 3aJaHHOH TOYKE, TOYKH
HSKCTPEMYMOB H T.1.).

B nosceonesnoui sxcuznu u npu usyuenuu opyaux npeomemos:

OIpeNeNIATh MO rpadukaM CBONCTBA peaTbHBIX NPOLECCOB U 3aBHUCUMOCTEH (HauOoJsbIIMe H
HaUMEHbIIME  3HAYEHHUs, [POMEXKYTKM  BO3pacTaHuss U  YObIBaHUS,  IPOMEKYTKU
3HAKOMOCTOSIHCTBA H T.11.);

WHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYyaIMU

JJIeMEeHThl MATEeMaTHYeCKOI0 aHAIU3a

OnepupoBarb Ha 0a30BOM YypOBHE MOHSATUSMU: 3aBHUCHUMOCTb BEJIWYUH, (DYHKIUS, apryMEHT U
3HayeHue (QYHKIHMH, OOJIACTh OMNpEJeNeHHs M MHOXKECTBO 3HA4YeHUH (yHKUUH, Trpaduk
3aBHUCUMOCTH, Irpaduk QyHKIHUU, HYIH QYHKINU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHHE
Ha YMCIIOBOM IPOMEKYTKE, YObIBAaHHE Ha YMCIOBOM IIPOMEKYTKE, HAaUOOJbIIee U HauMEHbIIee
3HaYeHHe QYHKIHMH Ha YUCIOBOM IMPOMEXKYTKE, Iepuoandeckas GyHKINs, IEPUOS;

OIepUpOBaTH HAa 0A30BOM YPOBHE MOHATHAMHU: MpsiMast U 0OpaTHas MPOMOPIUOHAIBHOCTD JTMHEHHAs,
KBaJIpaTH4Hasi, JJorapupMudeckas v nokasareiabHas QyHKIUH, TPUTOHOMETpHUecKue QyHKINN;

pacrio3HaBaTh TpadukH 3IeMEHTapHBIX (YHKUMH: OpAMOM M OOpaTHOM NPONOPIUOHATBHOCTH,
JIMHEHOM, KBaJIpaTUYHOM, Jorapu(MUIecKou u MOKa3aTeJIbHOMN byHKIHH,
TPUTOHOMETPHUYECKUX (DYHKIIUH;

COOTHOCUTh TpauKu 3JIEMEHTApHBIX (YHKIWH: TpssMOM W OOpaTHOW MPOMOPIHUOHATHHOCTH,
JMHENHOH, KBaJIpaTUYHOM, JorapupmMHIEcKOn u NIOKa3aTeIbHON GbyHKIMH,
TPUTOHOMETPHUECKUX YHKIHH ¢ hopMynamMH, KOTOPHIMH OHU 33JaHBbI;

HaXOJUTh 10 rpaduKy NpUOTMKEHHO 3HAUCHUS (PYHKIIUHU B 33laHHBIX TOUKaX;

OTIpeEIATh MO rpaduKy CBOMCTBA (PYHKIMH (HYIH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA, MMPOMEXKYTKH
MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHbIIINE 3HAaYCHUS U T.I1.);



CTpOUTH O3CKU3 Trpaduka GYHKUUH, YIOBICTBOPSIOMIEH MPHUBEICHHOMY Ha0Opy YCIOBHIA
(mpoMeXyTKu Bo3pacTaHus / yObIBaHHS, 3HAYeHHWE (YHKIMA B 3aJaHHOH TOYKE, TOYKHU
HSKCTPEMYMOB H T.1.).

B nosceonesnoui sxcuznu u npu usyuenuu opyaux npeomemos:

ONpeAeNsATh MO TpaduKaM CBOICTBA pEabHBIX MPOILECCOB U 3aBHUCHUMOCTEH (HAMOOJbIIHE |
HaUMEHbIIME  3HAYEHHUs, [POMEXYTKM  BO3pacTaHuss U  YObIBaHUS,  IPOMEKYTKU
3HAKOTOCTOSIHCTBA H T.11.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYyaIMu

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEI, JIOTHKA H KOMOMHATOPUKA

OnepupoBarb Ha 0a30BOM YPOBHE OCHOBHBIMHM ONHCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpeHee apudmMeTnyeckoe, Merana, HanooIbllIee U HaMMEHbIIIee 3HAUCHUS;

OIepupoOBaTh Ha 0A30BOM YPOBHE MOHSATUSMU: YACTOTA U BEPOSITHOCTH COOBITHSI, CITy4altHbINA BBHIOOD,
OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

—  BBIYUCJIATH BEPOSITHOCTH COOBITHII HA OCHOBE IMOJICYETA YHCIIa UCXOOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

OLICHMBATh U CPABHUBATH B MPOCTHIX CIIY4asX BEPOATHOCTHU COOBITHI B peaIbHOM JKU3HH;

- YUTaTh, COMOCTABISTh, CPABHUBATH, WHTEPIPETHUPOBATH B MPOCTHIX CIIydasx peajbHbIC TaHHBIC,

MIpEeACTaBICHHBIC B BUJIE TaOIUII, AUarpamMm, rpad) MKoB.

TexcroBble 3a1a4u

Pemath HeCOKHBIE TEKCTOBBIC 33/1a4H Pa3HBIX TUIIOB,

— aHaNM3UpOBaTh YCIOBUE 3aJayd, TMpPU HEOOXOAUMOCTH CTPOUTh JJIsi €€ pelleHus
MaTEeMATHYECKYIO MOJIEb;

— TOHUMMAaTh W UCHOJB30BaTh MJIs pEIIeHUs 3aJadd HHQPOpMAIHIO, MPEJCTABICHHYIO B BHIE
TEKCTOBOM U CUMBOJIBHOM 3aITUCH, CXEM, TaOJIULI, TUarpaMM, rpaduKoB, pUCYHKOB;

— JIeHCTBOBATH MO AITOPUTMY, COMIEPIKALIEMYCS B YCIOBUU 3aa4H;

— HCIOJB30BaTh JIOTUYECKUE PACCYKACHHS PU PEUICHUH 3a/1a4H;

— paboTtarh ¢ U30BITOYHBIMU YCIOBUSIMH, BbIOWpast U3 Bcell MH(OpMAIK, JaHHBIE, HEOOXOIUMbIE
JUTSL PEIICHUS 3a1a9H;

— OCYILECTBJISATh HECIOXKHBIA Mepedop BO3ZMOXKHBIX pEIleHUl, BbIOUpasi U3 HUX ONTHMAJIbHOE MO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

— aHANM3HUPOBATh W WHTEPIPETUPOBATH IMOJNYUYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3aauH,
BbIOUpATh pELIeHUs, HE IPOTUBOPEYALUE KOHTEKCTY;

pemaTh 3a/1a4d Ha pacyeT CTOMMOCTHU TOKYIIOK, YCIIYT, TIO€3/I0K U T.IL.;

pelath HECIOXKHbIE 3aJauyd, CBA3aHHbIE C JIOJIEBBIM y4YacTHEM BO BIAJACHUHM (QUPMOIL,
OPeINPUITHEM, HEABMKUMOCTBIO;

pelarh 3a7a4d Ha MPOCThIE MPOIEHTHI (CUCTEMBbI CKUJOK, KOMHUCCHHM) M Ha BBIYUCIICHHUE CIOKHBIX
MPOIEHTOB B PA3JIMYHBIX CXeMaX BKJIAJ0B, KPEAUTOB U HIIOTEK;

pelaTh MpaKkTHUYEeCKHUe 3a1a4u, TPEOYIOLIIe UCIIOIb30BAaHUS OTPUIIATEIbHBIX YHCEN: Ha ONpeleJIeHHIe
TEMIIepaTypbl, Ha OINpECIICHHE MOJO0KEHUSI Ha BPEMEHHOW ocu (4O Haied 3pbl U MOCIE), Ha
JBIDKEHUE JIEHEKHBIX CPEACTB (MPUXO0J1/pacxor), Ha ONPECIICHHE T1yOnHBI/BBICOTHI U T.11.;

WCIIOJIb30BaTh MOHSATHE MaciiTtada ajs HaxXOXKICHHsl PACCTOSIHWM M JJIMH Ha KapTaxX, IUIaHax
MECTHOCTH, IJIaHaX [MOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMIIbIOTEpPE U T.II.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

- pelaTh HeCI0KHbIE MPAKTUYECKUE 3a]Jaul, BO3HUKAIOIINE B CUTYAI[UsX TOBCEAHEBHON KU3HU

I'eomeTpust

OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHUSMHU: TOYKA, MpsMas, IJIOCKOCTh B TPOCTPAHCTBE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH;

pacmo3HaBaTh OCHOBHBIC BHJBl MHOTOTPAaHHHKOB (TpuU3Ma, MHpaMHAa, MOPSMOYTOIbHBIN
napajuienenunes, Kyo);

n300paxkaTh U3y4aembie (PUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YePTEIKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY,
CHH3Y;



U3BJICKATh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (urypax, mpeAcTaBIeHHYIO Ha
yepTrexax U pUCYHKaX;

MpUMEHSITHh TeopeMy [Iudaropa nmpu BEIYHCIECHUH SJIEMEHTOB CTEPEOMETPUIECKUX PUTYD;

HAaXOJIUTh OOBEMBl M IUIOIIAJU MOBEPXHOCTEH NPOCTEHIINX MHOTOIPAaHHUKOB C MPUMEHEHHEM
dopmy;

pacro3HaBaTh OCHOBHBIC BHIbI TEJI BpalieHus (KOHYC, IMJIUHIP, chepa U map);

HAXOJIUTh OOBEMBI M TUIOMIAAN TMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB W TEJ BpAIIECHUS C
npuMeHeHueM (Gpopmyi.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TOHATHA U (AaKThl € peaTbHBIMH >KU3HEHHBIMHU
00BEKTaMU U CUTYAIUSIMU;

MCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (GUTYp ISl pELIeHHs] THUIOBBIX 3a/1a4
MPAKTUIECKOTO COJIEPIKAHNS;

COOTHOCHUTb IUIOIIA/IM TOBEPXHOCTEH TeJl OTMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;

COOTHOCUTH 00BEMBI COCYIOB OJIMHAKOBOH (DOPMBI Pa3TUYHOTO pa3Mepa;

- oleHuBaTh (OpMy NPaBUIBLHOTO MHOTOTPaHHHKA IOCJIE CIHJIOB, CPe30B M T.M. (OMpenemsTh

KOJIMYECTBO BEPIIHH, pedep U rpaHeil MoJydeHHBIX MHOTOTPAHHHUKOB).

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

— OmnepupoBath Ha 6a30BOM ypOBHE IMOHSATUEM JEKAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE;

- HaXOJIUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJIBHOTO Mapaiesienumnea.

HcTopust MaTeMaTUKHU

— OnwuceiBaTh OTAETBHBIC BBIIAIONIUECS PE3YNIbTAThI, MOTYYCHHBIE B XOJA€ PAa3BUTHUS MaTEMaTHKU
KaK HayKu;

— 3HATh MPUMEpPbl MATEMATHYECKUX OTKPBITUH W HMX aBTOPOB B CBS3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPHUEH;

- IOHUMATh POJIb MaTEMAaTHKU B pa3BUTHH Poccum.

MeToabl MATEMATHKH

— IlpuMeHsATh U3BECTHBIE METO/BI IPU PEIICHUH CTaHIAPTHBIX MaTeMaTUYECKUX 3ajay;

— 3amMeyaTb M  XapakTepu3OBaTh  MaTeMaTHYEeCKHEe 3aKOHOMEPHOCTH B  OKpy’Karollei
JIEHCTBUTEIILHOCTH,

- TPUBOIUTH TPHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAE, B TOM HHCIE

XapaKTEepU3YIOIIUX KPAacOTy U COBEPUICHCTBO OKPYXKAIOIIEr0 MUpa U MPOU3BEICHHUI HCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

Llenu oceoenusi npedomema: Onsi pazeumus MbIULIEHUs], UCNONb308AHUSL 8 NOBCEOHEBHOU HCUZHU U

obecneueHus B03MOICHOCMU YCNEUWHO20 NPOOOINCEHUS 00pA308aHUS NO CNEYUANbHOCAM, He

CBA3AHHBIM C NPUKIIAOHBIM UCNONIb308AHUEM MAMEMAMUKU.

Inemenmol meopuu MHOIHCECHIE U MAMEMAMUYECKOU 102UKU

—  Onepuposamsb NOHAMUAMU: KOHEYHOE MHOMICECMB0, INeMeHn MHOHMCeCm8ed, NOOMHOINCECHEBO,
nepeceuerue U 00beOUHEHUE MHONCECM8, YUCI08ble MHONMCECMBA HA KOOPOUHAMHOU NPIMOL,
OMpe30K, UHMepea, NONYUHMEPBAN, NPOMENCYMOK C BbIKOIOMOL MOYKOU, epaguueckoe
npeocmasieHue MHONCeCms Ha KOOPOUHAMHOU HIIOCKOCTU,

—  Oonepuposamb NOHAMUAMU: YMEEPHCOeHUe, OMPUYAHUe YMEEPHCOeHUs, UCIMUHHbIE U JIOJCHbLE
YMEepIHcOeHUs, NPU4UHA, cledcmeaue, Yacmublil Cy4ai 0oue2o0 YymeepicoeHus,, KOHMpnpumep;

—  nposepamsb NPUHAOLEHCHOCHb INEMEHMA MHONCECMEBY,

—  HaxoOumv nepeceyeHue U 00bEOUHEHUEe MHONCECM8, 8 MOM YUCIe NPeOCMAaseHHbLX 2paduiecku
HA YUCTI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCU,

—  npPo80OUMb 0OKA3AMENbHBLE PACCYHCOeHUS OISl 0OOCHOBAHUS UCMUHHOCTU YIBEPHCOEHUIL.

B nosceonesnoui sxcuznu u npu usyuenuu opyaux npeomemos:

UCNONb308AMb  YUCIOBbIE MHOXMCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOLUL

HIAOCKOCMU OJ1 ONUCAHUSL PEAbHbIX NPOYECCO8 U SAGNEeHULL

- nposoouUmb 00KA3AMeNbHble PACCYHCOCHUS 8 CUMYAYUsX NOBCEOHEeB8HOU JHCU3HU, NPU peuleHuu

3a0ay u3 opyaux npeomemos.



Yucna u svipasrxcenusn

C60000HO oOnepuposamv NOHAMUAMU. Yeloe YUCTLO0, OeIUMOCmb Hucel, O00bIKHOB8eHHAas Opoob,
oecamuynas OpodOb, PAYUOHATbHOE YUCTO, NPUOIUNCEHHOE 3HAueHUue YUCIA, YAacmb, OO0,
omHouleHue, NPOYeHM, NOBbIUEHUE U NOHUNCEHUEe HA 3A0AHHOe YUCTIO NPOYEHMO8, Macumab,

npUBOOUMb NPUMEPLL YUCET C 3A0AHHBIMU CEOUCMEAMU 0CNUMOCU;

onepuposamv NOHAMUAMU: TO2APUPDM YUCTA, MPUSOHOMEMPUYECKAs OKPYICHOCb, PAOUAHHAS U
2padycHas mepa yenda, GeluduHa Yead, 3a0aHHO20 MOYKOU HA  MPUSOHOMEMPUYECKOll
OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAHZEHC Yel08, UMEIOUUX NPOU3BONbHYIO BEIUUUHY,
yucia e u T,

BbINOIHAMb apugmemuueckue 0etucmeus, coyemas YCmuvle U NUCbMEHHble NPUemMbl, NPUMEHSIS. npu
HeoOX00UMOCMU BbIYUUCTUMENbHBIE YCIMPOLUCMBA,

HAXo0Uumv 3HA4eHUust KOPHA HAMYPATbHOU CMENneHU, CMmeneHu ¢ pPAyuoOHANIbHbIM NOKA3amenem,
Jlo2apugpma, ucnonv3ys npu HeodX0OUMOCMU BbIYUCTIUMENbHbIE YCMPOICEA;

NOIb308AMbCIL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYemaXx;

npo8oOUMb NO U3BECMHBLIM HOpMYyLamM U Npasuiam npeodpasz08anus OYKEEHHLIX BbIPANCEHUI,
BKIIOUAIOWUX CMENEeHU, KOPHU, T02apUMbl U MpueoHoMempudeckue QyHKyuu,

HAxXoO0umbs 3Ha4eHUs YUCI08bIX U OYKEEHHBIX 8bIPANCEHULL, OCYUeCMEIASL HeobX00uMble NOOCMAHOBKU
U npeobpazo6anusL;

—  uU3006paddcamv cxemMamuieckuy y2oi, 8eIUdUHA KOMOPO2O GbIPANCEHA 8 2pA0YCax Ui paouaHax;

—  UCNOIL308aMb NPU peuleHul 3a0ad MabauiHble 3HAYEHUs, MPUSOHOMEMPUYECKUX QYHKYULL Yello8;

—  BBINOJIHAMb NEPEBO0 BEIUUUHBL Y2Id U3 PAOUAHHOU MePbl 8 2PAVYCHYIO U 0OPAMHO.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

BbINOIHAMb OEUCMBU C YUCLOBbIMU OAHHBIMU NPU peleHuy 3a0ai NPakmuyeckoeo xapakxmepa u
3a0a4 U3 PpAazuyHLIX 00AACMell 3HAHUL, UCNOAb3YS NPpU HeoOXOO0UMOCMU CHPABOYHbIE
Mamepuansl U 8blYUCTUMENbHBIE YCMPOUCMEA,

OYeHUBamMb, CPABHUBAMDb U UCNONb308AMb NPU PEUEHUU NPAKMUYECKUX 3a0ay YUCI08ble 3HAYECHUS.
PeanbHbIX 8ENUUUH, KOHKPEMHbLE YUCL08blE XaPAKMEPUCTNUKU 00BEKMO8 OKPYHCaAIoOUWe20 Mupd.

Ypasnenus u nepasencmea

—  Pewams payuonanvuvie, nokazameinvbHvle U ao2apu@muyeckue ypasHeHus U HEPaAseHCMad,
npocmelwiue UPpPAYUOHAIbHblE U MPULOHOMEMpPUYecKue YPAGHeHUs, HepaeeHcmea U Ux
cucmembl,

UCNONb308aMb MeMOoObl peulenus YPagHeHUull: npusedeHue K 6udy «npouzseoeHue paeHo Hya0y Uil
«HacmHoe pasHo HY0Y», 3AMEHA NEPEMEHHBIX,

UCNONb3068aMb MEMOO UHMEPBAIO8 OJisl peUuleHUsl HepABeHCNE;

—  UCNONb308aMb epaguueckuti Memoo 0Jisk NPUOTUNICEHHO20 PeuleHUsl YPAGHEHUN U HePABEHCME,

—  uU300padcamv HA MPUSOHOMEMPUYECKOL OKPYICHOCIIU MHONCECMEO pPeuleHUull NpoCmeuuux
MPUSOHOMEMPULECKUX YPABHEHUI U HEPABEHCME,

—  8bINOHAMbL OMOOpP KOpHEU YPAGHEHUll UIU peuleHUll HepaseHCmse 8 COOMBEmMCmeul ¢
OONONHUMENbHBIMU YCIOBUAMU U 02PAHUYEHUAMU.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  COCMAaBnAmsb U peulamsv YPagHeHUsl, CUCMeMbl YPAGHEHUll U HepaA8eHCMEa NpU peuleHuu 3a0ay
Opyeux yueOHbvlx npeomMemos,

—  UCNONIb306AMb YPABHEHUS U Hepasencmeda Ol NOCMPOeHUs U UCCLe008AHUSL NPOCMEUUUx
MamemMamuyecKux mooenetl peaibHulX CUMyayuti Ui NPUKIAOHbIX 3a0ay,

- yMemb UHMePnpemupo8ams NOJIY4YeHHbIN NPU PeueHUU YPAGHEeHUsl, HePABEHCMEA UL CUCTHEeMbl

pesyivmam, oyeHusams e20 Npagoonooodbue 6 KOHmeKCcme 3a0aHHOU pPeanbHOU CUmyayuu uiu

NPUKIAOHOU 3A0adU.

Dyukyuu

Onepuposéamv NOHAMUAMU: 3ABUCUMOCMb BEIUYUH, (DYHKYUS, apSyMeHm U 3Ha4eHue @OYHKyuu,
obracmv onpeodeieHuss U MHONCeCM80 3HAYeHUull QyHKyuy, pagux 3asucumocmu, 2epagpux
QyHKyuu, Hyau QyHKyuu, NPOMENCYmKU 3HAKONOCMOAHCMEA, B03PACMAHUE HA YUCLO80M
npomexcymke, yovl6anue HA YUCTIOB0M NPOMENCYMKe, HauboIvbuiee U HaAuMeHbluiee 3HAYEeHUe



@YHKYUU HA YUCTIOBOM NPOMEdNHCYmKe, nepuoouyeckas QyHKYus, nepuoo, 4emuas U Heuemuas
dynryuu;

onepuposamv NOHAMUAMU. NPAMAA U 0OPAMHASL NPONOPYUOHATLHOCIb, TUHEUHASA, K8AOpAMUYHAs,
Jloeapupmuteckas u noKa3amenbHas QYHKYUU, mpueoHoMempuieckue QyHKyuu,

— onpedensimv 3HAYeHUe QYHKYUU NO 3HAYEHUIO aAP2YMEHMA NPU PA3IUdYHbIX CROCo0ax 3a0aHus
dynkyuu;

—  cmpoumbs 2paghuxu u3y4eHHuIX QYHKYUIL,

onucvl8ams o 2paQuKky U 8 NPOCMeuuux Ciyuasx no gopmyne nosedeHue u c8OUCMea QyHKYui,
Haxooums no epapuxy QyHKyuu HauboIbUUe U HAUMEHbUIUE 3HAYEHUSL,

cmpoums  9CcKu3  epaguxa  Qyukyuu, yooseiemeopsaowed NpuseOeHHOMY HAOOpY  VCI08UlL
(npomedicymku  803pacmanusi/yovieanus, 3Hauenue QYHKYuu 6 3A0AHHOU MOYKe, MOUKU
IKCMPEMYMOS, ACUMNIMOMbL, HYAU QYHKYUU U m.o.);

pewams YypasHeHus, Npocmeuuue CUCmembvl YPAGHEeHUL, UCNOIb3YS C8OUCMEA (QYHKYuli u ux
epaguxos.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

— onpedensimb NO epaguxam u UCNOIbL308aMb Ol peuleHUss NPUKIAOHbIX 3A0ay CBOLUCMEad
PeanbHbIX NpoYeccos u 3agucumocmell (Hauborbuiue U HauMeHvliue 3HAYEHUsl, NPOMENCYMKU
so3pacmanus u YobleaHusi YYHKYUl, NPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMIIMOMbL, NEPUoo U
m.n.);

—  UHMePNPemuposams CE0UCMBEA 8 KOHMEKCe KOHKPEMHOU NPAKMU4ecKoll CUmyayuu;

- onpeoensims no epapuram npocmeluiue XapaKmepucmuku nepuoOUdecKux npoyeccos 8 UOI02Ul,

IKOHOMUKE, MY3bIKe, PAOUOCES3U U Op. (AMnaumyoa, nepuod u m.n.).

Dnemenmol Mamemamuueckozo aHau3a

Onepupoeéamv NOHAMUAMU: NPOU3BOOHASE (DYHKYUU 8 MouKe, KACAMENbHAs K 2pauKy @yHKyuu,
npouU3BOOHAST (PYHKYUU,

BbIUUCTIAMD NPOU3BOOHYIO OOHOYNIEHA, MHO20YNEeHd, K8AOPAMHO20 KOPHA, NPOUIBOOHYIO CYMMbl
Gdynryuii;

—  BBIYUCTAMb NPOU3BOOHBLE INEMEHMAPHLIX YHKYUL U UX KOMOUHAYUU, UCHONb3YSA CNPABOYHbBLE
mamepuanvl;

— uUccne0o8amsv 8 NPOCMetUx Cayuasax QYHKYuu Ha MOHOMOHHOCMb, HAXOOUMb HAUbOOIbUUE U
HauMeHbliue 3HAYeHUus (QYHKYull, Ccmpoumsv 2pauku MHO2OYIEHO8 U  NPOCMENUUX
PAYUOHATILHBIX PYHKYUL C UCNOTIL30BAHUEM ANNAPaAma Mamemamuiecko20 aHaIu3d.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

peulams NpuKiIaoHvle 3a0auu U3z Ouoro2UU, QUUKU, XUMUU, IKOHOMUKU U OpYeUX npeomemos,
CBA3AHHbBIE C UCCTIe008AHUEM XAPAKMEPUCMUK PEANbHBIX NPOYECCO8, HAXONCOCHUEM HAUDOTbULUX
U HAUMEHbUUX 3HAYEeHULl, CKOPOCMU U YCKOPEHUSL U M.1.;

- UHMEPNPemupo8ams NOJYy4eHHble Pe3yabmamol.

Cmamucmuka u meopus eepoammuocmeii, 102UKa u KOMOUHAMOPUKA

— HUmemv npeocmagieHue O OUCKDEMHbBIX U  HENPEPbIBHbIX — CAVYAUHLIX — BEIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCIU CLYYAUHbIX BEIUYUH,

—  umMemb npedcmagieHue 0 MamemMamuyeckom OHCUOAHUU U OUCHEPCUU CLYUALIHBIX BETUYUH,

—  uMemb Npeocmasienue 0 HOPpMAIbHOM PACHpedesieHUl U NPUMEPAX HOPMATbHO PACHPEOeNeHHbIX
CHLYYAUHBIX BETUYUH,

NOHUMAMb CYMb 3aKOHA DONLUUUX YUCEN U 8bIOOPOUHO20 MemOoOd UsMepeHUs 8ePOAMHOCMeEl,

umMemsb npedcmasieHue 00 YCI08HOU BEPOSAMHOCMU U O NOJHOU GEPOSMHOCMU, NPUMEHAMb UX 8
peutenuu 3a0a4;

uUMemsb NpeoCmasieHue 0 BANCHBIX YACMHBIX BUOAX PACHpeOeleHUll U NPUMEHAMb UX 6 peuleHul
3a0au;

—  UMemb npedCmasieHue 0 KOppersiyuu Ciy4ainblX 6eIUYUH, O TUHEUHOU pecpeccull.

B nosceonesnoii srcusnu u npu uzyueHuu Opyeux npeomemos:

—  BBIYUCTAMb UIU OYEHUBAMb BEPOSMHOCIU COOLIMUL 8 PEATbHOU HCUHU,

—  guIOUpamsv no0xXoosauue Memoosbl npedcmasieHus U 00pabomKu OAHHbIX,



- YyMemb peuiamv HeClodCHble 3a0auu HA NPUMEHeHUe 3aKOHA OONbWUX Yucel 8 COYUONO2UU,
CMpaxoeanuu, 30pasooxXpaneHuu, obecnedeHuu Oe30NACHOCMU HACENeHUsl 6 UPe3BblYaAlHbIX
CUMyayusx.

Texcmoesvie 3a0auu

—  Pewambs 3a0ayu pazuvix munos, 8 mom yucie 3a0a4u noGblUEeHHOU MpPYOHOCIU,

—  8blOUPAMb ONMUMATLHBIL MEMOO PeuleHUs 3a0aiu, pacCMampuedst paziuyHsle Memoobl,

—  Ccmpoumsv MoOelb peuleruss 3a0aiu, Npo8ooUmMsb 0OKA3AMeNbHbLE PACCYHCOCHU,

— pewamsb 3a0aqu, mpedyoujue nepebopa eapuanmos, nPosepKu Yciosull, 6b100pa ONMUMAILHOO
pe3yrbmama

—  aHAIU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3yibmamsl 6 KOHMeKcme YClo8us 3a0ayu, bloupams
peuwienus, He npomugopedaujue KOHMeKCmy,

—  nepesooumv npu peuweHuu 3a0adu UHGopmMayuro u3 00HOU Gopmuvl 8 Opyeyro, UCNONbL3Y NpU
HeobXx00uMoCmu cxemvl, mabauysl, epaghuxu, OUacpammol;

B nosceonesnoii srcusnu u npu uzyueHuu Opyeux npeomemos:

- pewamsv npakxmuyeckue 3a0ayu u 3a0ayu U3 Opyaux npeomemos.

TI'eomempus

Onepuposeamv NouAMUAMU: MOYKA, NPAMAs, NIOCKOCMb 6 NpOCMPAHCMEe, NAPALIeIbHOCHb U
NepneHOUKYIAPHOCIb NPAMBIX U HIOCKOCMEl,

npuMeHsims O peuleHuss 3a0a4 ceomempuyeckue akmol, eciu YClo8us NPUMeHeHUs 3a0aHbl 8
A6HOUL hopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2e0MeMPUYecKUX 8eIUYUH N0 00pa3yam Uil aneopuUmmam,

oenamv (8bIHOCHBIE) NIOCKUE YEPMENHCU U3 PUCYHKOE 00BEMHBIX Pu2yp, 8 MOM Yucie pucosamsy U0
ceepxy, cOOKy, Cmpoums ceuenus MHO202PAHHUKOB,

U361eKamyv, UHMEPRPEmupo8ams U npeoopasosvléams UHGOPMAYUIo o ceomempudecKux guaypax,
NPeOCMABIeHHYI0 HA YEPMENHCax,

NpUMeHAmMb 2eoMempuyecKue (Gakmol 018 peulenus 3a0ad, 6 MOM Hucie npeonoIazarouux
HeCKOJIbKO WA208 PeueHUsl;

ONUCHIBAMb 83AUMHOE PACNONIONHCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCMEe;

Gopmynuposams ceoticmea u NPU3HAKu gueyp;

00KA3b18AMb 20MeMPUIeCcKUe YMBEEPIHCOCHUS,

61a0ems CMAHOAPMHOU  Kidccugukayueli npoCMpaAHCMEeHHbIX ¢ueyp (nupamuowvl, npuzmbl,
napanneienuneost);

Haxoo0ums 06veMbl U NIOWAOU NOBEPXHOCMEN 2e0MEeMPULECKUX mejl ¢ NPUMeHeHueM popmyi,

BbIUUCTIAMNY PACCMOSAHUSA U Y2lIbl 8 NPOCMPAHCEE.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

- UCNOIbL308AMb CEOUCMBA 2EOMEMPUYECKUX ueyp 05 peleHus 3a0ay NpaKmuiecko2o xapakxmepa

u 3a0a4 u3 opyaux ooracmeil 3HAHULL.

Bekmoput u koopounamut ¢ npocmparncmaee

—  Onepuposamv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCMBe, BEeKMOp, MOOYIlb
8EKMOpA, PABEHCMBO BEKMOPOS, KOOPOUHAMbL BEKMOPA, V2Ol MeNHCOY BeKMOPAMU, CKAIAPHOe
npoussedeHue 6eKmMopos, KOLIUHeapHble 6eKMOopbl,

—  HAX00UmMdv paccmosiHue mexcoy 08yMs MOUKAMU, CYMMY GeKMOPO8 U NPOU3BeOeHUue 6eKmopa Ha
YUCNO, Y20l MeHcOy 6eKMOPAMU, CKANAPHOe HpoussedeHue, pacKkiaovléamsb 6eKmop Nno 08YyM
HEKOJLTUHEeAPHbIM 8EKIMOPAM,

—  3a0asambv NIOCKOCHb YPABHEHUEM 8 OeKAPMOBOU cucmeme KOOPOUHAM,

- pewiams npocmeniuiue 3a0a4u 68e0eHuemM 6eKmopHo20 6azuca.

Hcemopus mamemamuxu

— Ilpeocmasnamos 6K1A0 8b10AIOUUXCA MANEMANUKOE 8 PA3GUMUE MAMEMAMUKYU U UHBIX HAYYHbIX
obnacmeii,

- NOHUMAMb poab Mamemamuku ¢ pazeumuu Poccuu.

Memoowvt mamemamuku



— Hcnonvszoeamv  OCHOBHble MemoObl  00KA3aMeNbCmed, Npo8ooums  00KA3AMENbCMEo U
8bINOIHAMb ONPOBEPHCEHUE,

—  NpUMeHAMb OCHOBHbIE MEMOObl PeUleHUsI MaMeMamuyeckux 3a0ad;

— Ha OCHOBE MAMeMamuyecKux 3aKOHOMEepPHOCmelU 6 Npupode Xapakxmepusoeamsv Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA U NPOU3BEOEHUL UCKYCCTNEA,

- NpuUMeHAmsb npocmetiuiue NPoOCpAMMHbLIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl

npu peuteHuy Mamemamuyeckux 3a0ady.

COJIEPKAHUE

MartemaTuka: ajareépa u Hauaj a MaTeMATHYeCKOT0 AaHAJIU3a, TeOMeTPHs

B cootBerctBuu ¢ mpunsToi KoHuemnmmend pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccuiickoit ®denepanuu, matemMathdeckoe oOpa3oBaHHE pEMIAaeT, B YaCTHOCTH, CIEAYIOIIHE
KIJIFOUEBBIC 3a/1aUU:

«IPEAOCTABIATh KaXA0My 00y4aroleMycss BO3MOXHOCTh JOCTHKEHHSI YPOBHSI MaTeMaTUYECKUX
3HAHUW, HEOOXOMMOTO IS JaIbHEUIIIeH YCTIeIIHOM KU3HH B OOIIECTBEY;

«obecrieynBaTh HEOOXOIUMOE CTpaHE YHCIO BBIMYCKHUKOB, MaTeMaThdeckas MOATrOTOBKa
KOTOPBIX JOCTaTOYHA JUIS MPOJOJKCHHS OOpa3oBaHUS B Pa3IUYHBIX HAMPABICHUSAX H IS
MPAKTUYECKOW  NIeATENbHOCTH,  BKJIIOYas  MpernojaBaHHEe  MaTeMaTUKH, MaTeMaTU4YecKue
UcclieIoBaHus, padoTy B chepe HHPOPMALMOHHBIX TEXHOJIOTHIA U JIp.»;

«B OCHOBHOM OOIIIEM W CpeJHEM 00IIeM 00pa30BaHUHM HEOOXOIUMO MPETyCMOTPETh MOATOTOBKY
o0yJaromuxcsi B COOTBETCTBUH C MX 3alPOCaMU K YPOBHIO TIOJTOTOBKH B c(hepe MaTeMaTudecKoro
00pa3oBaHUsI.

COOTBETCTBEHHO,  BBIICNSIOTCS TPU  HAmpaBlieHUWs TpeOoBaHUI K  pe3ylbTaTam
MaTeMaTHYeCKOro 00pa3oBaHUs:

1) mpaKTHKO-OPHEHTUPOBAHHOE MaTeMaTHYEeCKOe 0Opa3oBaHME (MaTeMaTUKa IJIs )KU3HHU);

2) MareMartuKa JJisl UCIIOIb30BaHus B mpodeccuu;

3) TBOpUYecKOe HampaBleHHE, Ha KOTOPOE HAIleJIeHbl T€ O0YydarolIuecs, KOTOpPhIE MIAaHUPYIOT
3aHUMAaThCs TBOPYECKOM M HCCIIEIOBATENLCKOM paboTON B 00JacTH MaTeMaTUKH, (PU3UKH,
OYKOHOMUKH U JAPYTUX 00JIACTAX.

OTHW HampaBJIGHUS pealu3yloTcs B JByX Ojokax TpeOoBaHMII K  pe3ylbTaTaMm
MaTeMaTH4eCKOro oOpa3oBaHuUsI.

Ha 6a3zoBoM ypoBHe:

Boinyckuuk Hayuntes B 10—11-M kmaccax: Juisi MCHOJNB30BaHMSI B TIOBCEIHEBHOM KU3HU U
o0ecrieueHrss BO3MOXHOCTH YCIIEHIIHOTO MPOJOJIKEHHsI O0pa30BaHHSA IO CIEHHUATIbHOCTAM, HE
CBSI3aHHBIM C MPUKIJIAJHBIM UCIIOJIb30BAHUEM MATEMAaTHKHU.

BpINyCKHUK MOJYYHT BO3MOKHOCTh HaAydYuThes B 10—11-M Kiaccax: aJist pa3BUTHS MBIIUICHHUS,
WCIIOJIb30BAaHUS B MOBCEIHEBHOW KH3HU M OOECIEUEHUS BO3MOKHOCTH YCHEIIHOTO MPOJOJLKEHUS
o0pa30BaHMsl 1O CHEIHATBLHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM MaTEeMAaTUKH.

Ha yrany01enHoM ypoBHe:

Breimyckank Hayumtess B 10-11-m kjmaccax: Juisi yCHENIIHOTO MPOAOJDKEHHUS O00pa3oBaHUs IO
CHEIHUATBLHOCTSM, CBSA3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEMATUKHU.

BBITyCKHUK MOJYYMT BO3MOKHOCTH HayuumThesi B 10-11-mM kmaccax: mus oOecriedeHuUs
BO3MOXXHOCTH YCIIEIIHOTO TPOJOJKCHHUST OO0pa3oBaHUs M0 CICNHUATBHOCTSAM, CBS3aHHBIM C
OCYILIECTBIICHMEM HAYYHOU U UCCIIEI0BATENIbCKON JEATEIbHOCTH B 0071aCTH MaTeMaTHUKU U CMEXHBIX
HayK.

B cootBerctBun ¢ denmepanbHbiM 3akoHOM «0O0 o0OpazoBanun B PD» (cT. 12 m. 7)
OpraHM3aIH, OCYIIECTBIISIIOIINE 00pa30BaTEIbHYIO NIEATEIHHOCTh, PEATU3YIOT ITH TPEOOBAHUS B
00pa3oBaTeIbHOM TMPOIECCE C YYETOM HACTOSIICH NPUMEPHOW OCHOBHOW 00pa30BaTEIbHON
pOrpaMMbl KaK Ha OCHOBE Y4YeOHO-METOAMYECKUX KOMIUIEKTOB COOTBETCTBYIOLIETO YpPOBHS,
Bxogsammx B DenepalbHBI TepedeHb MMHHCTEpCTBA 00pa3oBaHus W Hayku Poccuiickoi



denepanu, TaK ¥ C BO3MOXKHBIM HCIIOJIb30BAHUEM HHBIX HCTOYHUKOB Yy4eOHOU uHQOpMaImu
(yueOHO-MeToAMYECKrEe TOCOOs, 00pa30BaTEeIbHBIC TOPTAIBI K CAUTHI U JIP.)

Lenu ocBoeHUs mporpamMmbl 6a30BOT0 YPOBHA — oOecrieueHre BO3MOKHOCTH HCIIOJIb30BaHHS
MaTeMaTUYeCKUX 3HAHUW W YMEHHUH B TOBCEIHEBHOW MU3HU U BO3MOXKHOCTH YCIHEIIHOTO
MPOJIOJKEHHSI 00pa30BaHUs MO CIICIUATBHOCTSAM, HE CBS3aHHBIM C MPHUKIAIHBIM HCIOJIb30BAHUEM
MaTeMaTUKU. BHYTpU 3TOr0 ypOBHS BBIIEISIIOTCS JIBE PA3IUYHBIC MPOTPAMMBL: KOMHEHCUPYIOUWAs
0a306as 1 0OCHOBHAA OA308aSL.

Komnencupyromasi 6a3oBasi mporpamma COACPKUT PpaCHIUPEHHBbIH OJIOK TOBTOPEHUS U
MpeAHa3HaueHa Uil T€X, KTO MO Pa3IMYHbIM MPUYMHAM I0CIE OKOHYAHHUS OCHOBHOM WLIKOJIBI HE
UMEeT JIOCTAaTOYHON TMOATOTOBKM JJIsi YCHEIIHOTO OCBOEHHUS pa3lejoB airedpbl MU Haval
MaTEMaTHYECKOI 0 aHaJIN3a, FEOMETPUH, CTATUCTUKHU U TEOPUHU BEPOSATHOCTEN IO IPOrpaMMe CpeIHEN
(mosHO#1) 001Ie00pa30BaTEIHLHOM IIIKOJIHI.

[Iporpamma mo maTemMaTHke Ha 6a30BOM YpOBHE IMpeaHa3HaueHa JJsl 00yJaromuxcs cpeiHeit
IIKOJIbI, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPYIHEHUN Ha MPEABIAYIIET0 YPOBHS 00YUECHHUS.

OOyuaromuecs, OCYIIECTBISIONMNE 00y4eHHe Ha 0a30BOM YPOBHE, JOJKHBI OCBOUTH OOIIUE
MaTeMaTHYeCKUe YMEHHsI, HeOOXOIUMBbIe ISl )KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJIy4al0T BO3MOXHOCTh HW3YYHTh TMTPEAMET TIIyOke, C TeM 4YToObl B JaJbHEUIIEM TIpU
HE0OXOIMMOCTH U3Y4aTh MaTEMATHUKY JUIsl MPOPECCHOHATBHOTO TPUMEHEHHS.

[Ipm wu3ydyeHun ™MareMaTUKH HA YIIIYOJEHHOM YpOHE TMPEABSBISIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIIME HAIMPABICHUIO «MaTE€MaTUKa AJsl MPOPECCUOHANBHON JesTeIbHOCTHY; BMECTE C
TEM BBIMYCKHUK TOJIY4aeT BO3MOXKHOCTb M3yYHTh MaTeMaTHKy Ha ropas3io 0ojee BHICOKOM YPOBHE,
YTO co3/acT GyHIaMEeHT JJIsl AalbHEHIIIET0 Cephe3HOT0 U3yUeHHs] MaTEMaTUKH B BY3€.

[IpuMepHBIE MPOrpaMMBl COIEPKAT CPABHUTEIIBHO HOBBIM I POCCHMCKOM ILKOJIBI pa3zell
«BepositTHOocTh M cratucTukay. K 3TOMy pasneny OTHOCSTCS TakKe CBEACHUS U3 JIOTHKH,
KOMOMHATOPHKH U TeOpuU TpadoB, 3HAYUTEIHLHO BapbHPYIOIIMECS B 3aBHCHUMOCTH OT THIIA
MIPOrPaMMBlI.

Bo Bcex mpuMepHBIX TporpamMmax —OOJBIIOE BHHMAaHHE yIEISIETCS  MPAKTHUKO-
OpUEHTUPOBaHHBIM 3aiayaM. OJlHa W3 OCHOBHBIX IIeJIel, KOTOPYIO pa3padOTUMKU CTaBUIM Tepen
co0oH, — co3AaTh MPUMEPHBIEC IPOTPAMMBI, TJI€ €CTh MECTO IPUMEHEHHI0 MaTeMaTHYECKUX 3HAaHUH B
KU3HU.

[Ipu w3yueHUM MareMaTWku OOJIBIIOE BHUMAHHUE YIEISIETCS Pa3BUTHIO KOMMYHHUKATHBHBIX
ymeHu# (popmMyaupoBaTh, apryMEHTHPOBATh U KPUTUKOBATh), (POPMHUPOBAHUIO OCHOB JIOTHYECKOTO
MBIIUICHUS. B YacTH MPOBEPKU MUCTUHHOCTU M JIO)KHOCTU YTBEPXKACHHH, MOCTPOCHUS NMPUMEPOB U
KOHTPIIPUMEPOB, IIEMOYEK YTBEPXKACHUN, (HOPMYTUPOBKH OTPHUIIAHMNA, a TaKkkKe HEOOXOIUMBIX U
JOCTATOYHBIX YCIOBUM. B 3aBHCHMOCTH OT YpPOBHSI MpPOTpaMMbl OOJIbIIE WJIM MEHbBIIE BHUMAHUS
yAENseTcsl YMEHUI0 paboTaTh MO aNrOpPUTMY, METOJAaM MOUCKA aJrOpUTMa U OMPEEIICHUIO TPAHUIL
PUMEHUMOCTH aJropuT™MoB. TpebGoBanus, copMynupoBaHHbIe B pa3zaene «I'eomerpus», B O0nbIeit
CTETIEHHU OTHOCATCS K Pa3BUTHUIO IPOCTPAHCTBEHHBIX MPEICTaBICHUM U rpa)UueCKUX METOAOB, YEM K
(bopMaTbHOMY ONMCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma

Anredpa ¥ HaYaJIa MATEMAaTHYECKOT0 AHAJIN3Aa

HatypanbHble uncna, 3anuch, pa3psaHble claraeMble, apupmeTnueckue aeucTBus. Yucna u
JecATUYHasl CUCTeMa cuucieHus. HarypanbHble ynciia, 1eIMMOCTh, MPU3HAKU IEIUMOCTH Ha 2, 3, 4,
5, 9, 10. Paznoxenue uymcna Ha MHoxuTenn. Ocrtatku. Pemenue apudmernyeckux 3aaad
MPAKTUYECKOTO COJIEPIKAaHUS.

Ienbie uncna. Moayib 4yncia ¥ €ro CBOMCTBA.

Yactu u momu. pobu um nevictBust ¢ npoOsmu. OkpyriieHuwe, npuOmmkeHue. Pemienue
MPaKTUYECKUX 3a/1a4 HA IPUKUJIKY U OLICHKY.

[IpouenTtsl. Penenne 3amay NpakTUYECKOro COJAEpKaHUS HA YacTH U NMPOUEHThl. CTENeHb ¢
HaTypaJIbHBIM U 1eJbIM MoKa3aTeneM. CBolcTBa creneneid. CTaHAapTHBIN BU YKCTIA.

AnrebGpanyeckue BeIpaxeHus. 3HaueHHe anreOpandeckoro BhIPaKEHUSI.



KBanparusiii kopens. M300paxkeHne yncina Ha 4uciaoBoi npsimoit. [Tpubnmxennoe 3HaueHue
HMPPALMOHAIBHBIX YHCE]T.

Ionamue mnozounena. Pasznooicenue mHocouneHa Ha MHOMCUumeny, YpPaBHEHHE, KOPEHb
ypaBHEHUs. JIMHEHbIE, KBaIpATHBIE YPABHEHUS U CUCTEMbI JIMHEUHBIX YPABHECHHUIA.

Pemenne mpocredmmx 3amad Ha JBHIKEHHE, COBMECTHYIO paboTy, MpoueHTH. YucioBble
HEpaBEHCTBAa M HMX CBOMCTBAa. JIMHEWHBIE HEPABEHCTBA C OJHON MEPEMEHHOW M HMX CHCTEMBI.
YucnoBele npoMexxyTkH. OObeAMHEHNE U TIEpECeUCHHE TPOMEKYTKOB.

3aBUCHUMOCTh BEIMYWH, (YHKIUS, apryMEHT U 3HAa4€HHE, OCHOBHbBIE CBOMCTBA (DYHKIIMMA.
I'padux ¢pynkuuu. Jlunelinas pynkuus. Ee rpaduk. YriaoBoit koaddumenT npsamoi.

Keaopamuunasa ¢ynxyus. I'pagux u ceovicmea keadpamuunou (ynxyuu. epagux @QyHKyuu
Yy Z\/;. I'paghux pynkyuu y =E.
x

Hynu ¢yHKIUH, TOpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCThH (BO3pacTaHHE WU
yObIBaHME) Ha YHCIOBOM TMpoMexyTke. HaumOonbiiee W HauMeHbllee 3HauyeHHE (YHKIUU.
[Tepuoanueckue GyHKIIUA U HAUMEHBIIIHHA TTEPUOI.

I'panycHas mepa yria. TpuroHoMmerpuueckas OKpyKHOCTb. OmpenieneHue CuHyca, KOCUHYyca,
TaHIe€HCa TMPOU3BOJBHOTO yriia. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. 3HAYEHUS
TpUroHomerpuaeckux GyHkuii s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paghuxu mpueonomempuueckux pynkyuii y =cosXx,y =sinx,y =tgx.

Pemienne npocTenimx TPUrOHOMETPUUECKUX YPABHEHUN C IIOMOILBIO TPUTOHOMETPUYECKOU
OKPYKHOCTH.

Ilonamue cmenenu c OetlicmeumenvhvlmM nokazamenem. llpocreiilne Moka3zaTelbHbIC
ypaBHEHHUS U HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee Tpaduk.

Jlorapugm uucna, oCHOBHbIE cBoiicTBa jorapudma. [lecaruunsiii morapudm. IIpocreitmue
norapumMudecKrue ypaBHeHHS U HepaBeHCTBA. Jlorapudmuyeckas QyHKIus u ee rpaduk.

[onsarue crenennoit pynkiuu u ee rpaduk. [Ipocreiimme uppannoHaabHbIe YpaBHEHHS.

Kacarenbnast k rpaduky ¢yskiuu. [loHstue npon3BogHON (YHKIMH B TOYKE KaK TaHTE€HC
yria HakJIOHa KacatenbHOU. ['eomerpuueckuili u pusnueckuil cMbICi MPOU3BOIHOU. [Ipou3zgoomnsvie
MHO2O0UNIEHOS.

Toukm skcTpeMyma (MakCUMyMa U MUHUMYMa). HMccriedosanue nemMeHnmaphblx QyHKYUull Ha
MOYKU IKCMPEMYMA ¢ NOMOWbIO NPOU3800HOI. Haenaonas unmepnpemayusi.

Ilousmue nepsoobpaznoti @yuxkyuu. Dusuueckuti cmvici nepgooopasuou. Ilonamue 06
uHmezpae Kaxk niowaou noo spapuxom Gyukyuu.

I'eomeTpus

@urypel Ha INIOCKOCTH W B IpocTpaHcTBe. JUmHa u mromans. Ilepumerpsl M momanu
¢buryp.

[TapanienbHOCTh U NEPHEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH.

TpeyronbHUKU. Buabsl TpeyroabHUKOB: OCTPOYTOJBHBIE, TYNOYTOJbHBIE, IPSIMOYIOJIbHBIE.
Karer npotus yrua B 30 rpagycoB. BHemHuii yros TpeyroibHHKa.

buccekTpuca, MenraHa U BbICOTa TPEYrOJbHUKA. PABEHCTBO TPEYroJIbHUKOB.

Pemenue 3a1au Ha KiieT4aToi Oymare.

PaBHOOCIpCHHBIIM TPEYTOJbHUK, PaBHOCTOPOHHHMI TPEYTOJIbHHUK. CaoiicTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

COOTHOIIEHHST MEXJIy CTOPOHAMHM M YINIAMM B MPSIMOYIOJBHOM  TpPEYrOJIbHHUKE.
Tpuronomerpuueckue (yHKIHU YIJIOB B IPSIMOYTOJIBHOM TpeyronbHuke. Teopema Iludaropa.
[IpuMeHeHne TeopeM CUHYCOB U KOCHHYCOB.

UYeTblpexXyroJbHUKH: NapajuleIorpaMM, pomO, NMpsSMOYIOJbHUK, KBajpaT, Tpameuus U HuX
cBoricTBa. CpeliHssl TMHUS TPEYTOJIbHUKA U TPaNelUH.

Buinyknvie u  Hegwinykavie  ¢ueypevl.  Ilepumerp  MHOTOyronbHuka.  [IpaBUIBHBIN
MHOT'OYTOJIbHHUK.

VYTI1bl Ha IIJIOCKOCTH U B IPOCTPaHCTBE. BepTHKaIbHbIE U CMEKHBIE YITIBL.

CyMMa BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.



CooTHoLIEHN B KBaJApaTe U paBHOCTOPOHHEM TPEYrOJIbHUKE.

Jlnaronanu MHOTrOyroJibHUKa.

[TooOHBIE TPEYTOABHUKH B MPOCTEHUIITNX CITydasiX.

DopMyIbl IIOUIAAN MPSIMOYTOJIBHUKA, TPEYTOJIbHUKA, pOMOa, Tparelnuu.

OxpyxHocTh U Kpyr. Paguyc u auamertp. JlnmHa OKpyXHOCTH U Iiomaab Kpyra. Uucno .
Brniucannslil yros, B 4aCTHOCTH yroJi, onuparoniuics Ha quaMmerp. KacaTenbHas K OKPY>KHOCTH U €€
CBOMCTBO.

Ky6. CootHomieHus B Kyoe.

Terpasap, NpaBUIBHBINA TETPAIP.

[IpaBuibHasg nupamuga u npusma. [psmas npusma.

H306padicenue HeKOMOPvIX MHO20SPAHHUKOS HA NILOCKOCTI.

[IpssmoyronbHBI apamienenunen. Teopema [lugazopa 6 npocmpancmae.

3amaun Ha BBIUYMCIIEHUE PACCTOSIHUN B TIPOCTPAHCTBE C MOMOILBIO TeopeMbl [Iudaropa.

Paszsepmra npsamoyzonvrozo napannienenuneoa.

Konyc, nnnunnap, map u cdepa.

IIpoexyuu gucyp na nrockocms. H3zobpasicenue yunuHopa, KOHyca u cghepuvl Ha Ni0CKOCHL.

Ilonamue 06 obvemax men. Viconb3oBaHWE JUIsI pEIICHUS 3ajad Ha HaXOXKICHUE
reOMEeTPUYECKUX BEIUYUH POopMys 00beMa MPU3MbI, HUINHAPA, THPAMUIbI, KOHYyCa, [apa.

Ilonamue o nodobuu na niockocmu u 6 npocmparcmee. OTHOLICHUE TUIOMIaeH U 00BEMOB
MoA0OHBIX (uryp.

BeposiTHOCTH M cTaTHcTHKA. JIornka 1 KOMOMHATOpPHKA

Jloruka. BepHubie u HeBepHbIe yTBEepkeHUs. Crencreue. Konmpnpumep.

Mnoowcecmso. Ilepebop BaprHaHTOB.

Ta6muipl. CTonbuyaTeie ¥ KPYroBbIe JUATPAMMBI.

UYucnoseie Habopsl. Cpennee apudMeTHuecKoe, MeIHaHa, HauOoJblllee W HaWMEHbIIEe
3Ha4YeHUs. [Ipumepbl U3MEHUUBLIX GEUUUH.

Yacrora 1 BepoaTHOCTh coObITHs. CitydaiiHblii BEIOOp. Bhruncienne BeposaTHocTel coObITHI
B OTBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Hezasucumvle cobvimus. @opmyna cnodceHus: 6eposamHocmeil.

Ilpumepor  cnyyaiinvix  enuvyun. PaenomepHoe pacnpedenenue. Ilpumepvl HOpMANbHO20
pacnpeoenenus 6 npupooe. [lonamue o 3aKoHe 60abULUX YUCe.

OcHoBHasi 0a30Basi nporpaMmma

Auare0pa u HayaJIa aHAJIN3a

[loBTrOpenue.Pemenre 3amady ¢ MCHOJIB30BAHUEM CBOMCTB YHUCEI M CHCTEM CYHUCIICHMS,
JNETUMOCTH, JOJIEM M YacTeW, NMPOLEHTOB, MOAYJIEH uucell. PemreHwe 3agad ¢ HMCIOJIb30BAHUEM
CBOMCTB CTEMEHEW H KOPHEW, MHOTOYIECHOB, NpPeoOpa3oBaHW MHOTOUYICHOB U APOOHO-
pallMOHATBHBIX BBHIPAKEHUM.

Pemienue 3aiad ¢ UCMOJIB30BAHUEM I'PaAyCHOM MepPHI yriia. Momyss 4yucia U €ro CBOMCTBa.

Pemenue 3a1a4 Ha IBUKEHHE M COBMECTHYIO PabOTy € MOMOUIbIO JTMHEHHBIX M KBaJIPAaTHBIX
YpPaBHEHUH U UX cUCTeM. PemeHune 3a1a4d ¢ TOMOIIBIO YMCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJTHOW TIEPEMEHHOM, C MPUMEHEHNEM N300pa’keHMs YUCIOBBIX TPOMEXKYTKOB.

Pemenue 3amad ¢ MCMONB30BaHUEM YHCIOBBIX (YHKIMA M WX rpadukoB. Vcmonp3oBaHue
CBOWCTB M Tpa(UKOB JIMHEHHBIX M KBAJPATUYHBIX (YHKUUH, 0OpaTHOW MPOMOPLUOHATIBHOCTH M

byHKIMN ) = \/; . 'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB.

TpuronomeTpuyeckass OKPYXKHOCTb, paouanHas mepa yeia. CHHYC, KOCHHYC, TaHTEHC,
Komamueenc MPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUIECKOE TOXKISCTBO U CIICJICTBUS M3 HETO.
3HaueHus: TpuroHomerpuueckux Qynkumii ans yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T T T
0, —, —,—, — pan). Qopmyavl clONHCEHUS MPULOHOMEMPUYECKUX YHKYUL, GOPMYIbl NPUEOeHUs,
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Hymu ¢yHKIMM, NOpOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombinee u
HauMeHbllee 3HadeHue QyHkuuu. llepmonnueckue QyHkuuu. YeTHOCTh M HEYETHOCTh (PYHKIIMM.
Cnoorcnvie pynkyuu.

Tpuronomerpuueckue QyHKIMH Y =COS X,y =sinx, y =tgx. @yukyus y = ctgx . CBoiicTBa 1
rpauKi TPUTOHOMETPUICCKUX () YHKITHA.

ApPKKOCHHYC, apKCHUHYC, apKTaHIeHC 4YHcha. Apkkomawneenc uucna. Ilpocreifmue
TPUTOHOMETPUYECKHE ypaBHEHUs. PerieHre TpUroHoMeTpUYecKuX ypaBHEHHH.

Obpamnvie  mpuconomempuyeckue @QyHkyuu, ux ceolicmea u ecpaguxu. Pewenue
npocmeuuux mpueoHOMempu4ecKux HepaseHcms.

CreneHb ¢ JeHCTBUTENIBHBIM [10Ka3aTeIeM, CBOMCTBA creneHu. [Ipocreline nokasareabHble
ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas pyHKIMS U ee CBOWCTBA U TpaduK.

Jlorapudm umcna, cBoiicTBa jorapudma. Jlecaruunsiii norapudm. Yucio e. Hamypanvhuwiii
noeapugm. ITlpeoOpazoBanue norapudmMuveckux BbIpaxkeHui. Jlorapudmudeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckast QyHKIUS U ee CBOICTBA U rpaduk.

CrenennHas GyHKIHS U €€ cBoWicTBa U rpaduk. MpparmoHanbHbIe ypaBHEHUS.

Memoo unmepsanog 01 peuienus HepageHCcms.

IIpeobpazosanusn epaguxos Gyuxkyuil: cogue 60071b KOOPOUHAMHBIX OCEU, pacmsdiceHue U
colcamue, OompasiceHue OMHOCUMENbHO KOOPOUHAmHuIX oceu. I paguueckue memoovl peuieHus:
ypasHenuli u Hepaeencms. Pewenue ypaemenuil u HepaseHcms, coldepircawjux nepemeHHyio noo
3HAKOM MOOYJIA.

Cucmemvl nokazamenbHulX, J102apUBMUYECKUX U UPPaAyuUoHaivhvlx ypaeuenuu. Cucmembl
NOKA3AMENbHbIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno oopamusie pynxyuu. I pagpuxu e3aumuno obopammuwix yHKkyuil.

Ypasuenus, cucmemol ypagnenuii ¢ napamempom.

[IpowsBognas ¢yHkumm B Touke. KacarenpHas k rpaduky ¢yHKimu. ['eoMmeTpudeckuii u
¢busnueckuid  cMmpic  Tpou3BogHOW. [IpowsBomHble  »neMeHTapHbIX — GyHKIUH. [lpasuia
ougpepenyuposarus.

Bmopas npoussoonas, ee ceomempuyeckuti u Qu3uU4ecKuil CMbiCIl.

[Tonsitue o HempepbIBHBIX (yHKUMAX. Toukum skcTpemyMa (MakcUMymMa UM MHUHHMYyMa).
HccnenoBanmne sneMeHTapHBIX (YHKIMHA HAa TOYKM OSKCTpEMyMma, HawOOJbIliee W HAMMEHbIIEE
3HaYeHHUE C MOMOIIBI0 MPOU3BOAHOMN. [locmpoenue epagukos GyHKyuii ¢ NOMOUbIO NPOU3BOOHBIX.
Ilpumenenue npouz600HOU NpU peutenuu 3a0ay.

[TepBooOpasnas. [lepsoobpasznvie snemenmapuvix @Gynkyui. Iliowads KpuoauHeuHou
mpaneyuu. Dopmyna Heromona-Jleiibnuya.Onpedenennovlii unmeepan. Buiuucienue niowadeii
NIOCKUX u2yp u 06vemos mej 6pawjeHusi ¢ NOMOUbI0 UHMe2pad.

I'eomerpus

[ToBTOpenue.Pemenne 3amad ¢ mMpUMEHEHHWEM CBOWCTB (UTYp Ha IJIOCKOCTH. 3a/layd Ha
JI0KAQ3aTeNbCTBO M TOCTPOCHHE KOHTPIpUMEpoB. Mcmonb3oBaHWe B 3ajadax MPOCTEHIIHX
Joru4eckux npasuil. PemieHue 3a1ad ¢ UCMOIB30BAHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOUICHHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (DaKTOB, CBS3aHHBIX C YEThIpEXYrojbHHUKaMu. Perenue 3amay c
UCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKpPYXHOCTAMHU. PemeHue 3amad Ha U3MEpeHHs] Ha
IJIOCKOCTH, BBIYMCIIEHUE UIMH U IUIOWAAel. Pewenue 3a0ayu ¢ nomowbio 6eKmopos u KOOpouHam.

Harmsimaas crepeomerpust. @urypsl U ux uzoopakenus (Ky0, mupamuna, npusma). OcHosHble
noHAmMuUA cmepeomempuu u ux ceovcmea. CedeHus Kyda u TeTpa’ipa.

Touka, npsMas ¥ MIOCKOCTb B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.
B3auMHOEe pacrnoyioKeHUE NPSIMBIX U IIIOCKOCTEM B IPOCTpaHCTBE. [lapamienbHOCTH NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHcTBe. M300paskeHre MPOCTEHIIINX MPOCTPAHCTBEHHBIX (DUTYP Ha TIIIOCKOCTH.

Paccrostaus Mmexay purypamu B mpOCTPAHCTBE.

VYrawl B ipocTpancTie. [lepneHauKyIsspHOCTh TPSAMBIX U TIOCKOCTEH.

[Tpoekuust purypsl Ha MIO0CKOCTh. [IpU3HaKy NMepIEeHAUKYISIPHOCTH IPSIMBIX U IUIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex mepreHanKyIspax.



Mpuororpannuku. [lapamienenunen. CBolicTBa NpsMOYTOJIBHOIO Mapajienenumnena. Teopema
[Tudaropa B mpocrpanctse. Ilpusma u nupamuaa. [lpaBunpHas nupaMuaa W npaBuiIbHAs MPU3MA.
[Tpsmas mupamuga. DIEMEHTHI TPU3MbI U TUPAMU/IBL.

Tena BpameHus: MWIMHIP, KOHYC, cepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO
WINHAPA, MPSIMOT0 KPYroBoro KoHyca. M3o0pakeHue Tes BpaleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuemHOM KOHyce, ceueHusi KoHyca (napaiieibHoe OCHOBAHUI U
npoxoosaujee uepe3z 6ePUIUHY), CeYeHUs YUIUHOpa (NapanneibHo U NepneHOUKVIAPHO OCU), CeyeHusl
wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KOMOUHAYUU MHO2OZPAHHUKOS U MeNl 8paujeHus medxcoy cooou. Beraucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX Puryp (pedpa, AuaroHasiu, yribl).

[Iomane MOBEPXHOCTH NPABUIBHOM MUPAMUIBI U NIPSAMOM IIpu3Mbl. [l1omans noBepxHocTu
MPSIMOTO KPYrOBOTO LIUJIMHAPA, MPSIMOT0 KPYrOBOro KOHYyca U I1apa.

[onsarue 06 o6veme. O6BeM nUpaMuIbl ¥ KOHYCA, MPU3MBI U IUIHHAPA. OOBeM mapa.

Ilooobnvle mena 6 npocmpancmee. COOTHOIICHUS MEXIY IUIOIIAIIMU IMOBEPXHOCTEH U
o0BeMamu MOAOOHBIX TEIl.

Jeuoicenuss 6 npocmpancmee: NApANIeNbHbI  NEPEeHOC, YEHMPANbHAs — CUMMEmpPUs,
cumMmempusi omHocumenvro niockocmu, nogopom. Ceoticmea osudscenuti. Ilpumenenue 08udiICenull
npu peuienuu 3a0ay.

BexTopsl u kKoopAMHATHL B TIpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yron Mexnay BekTopamu. KosnHeapHble W KOMIUTaHapHbIE BEKTOphl. CKansgpHoe npouszsedeHue
eéexmopos. Teopema o paznodiceHuu 6eKmopa no mpem HeKoOMnianapuvim eéekmopam. CkanapHoe
npouszeedeHue B8ekmopos 6 koopounamax. Illpumenenue 6exmopoé npu peulenuu 3a0ad Ha
HAXodicOeHue paccmosHull, Onul, niowaoel u 006vLemos.

Ypasuenue niockocmu 6 npocmpancmee. Ypasuenue cghepol 6 npocmparncmee. Popmyna ons
BbIUUCTICHUS PACCMOAHUSL MeHCO) MOYKAMU 8 NPOCPAHCEeE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTopenue. Pemenune 3amad Ha TabaudHOe W TpadUUecKoe MPEICTABICHHUE MTAaHHBIX.
Hcnonp30BaHWe CBOMCTB W XapaKTEPUCTHK YHMCIOBBIX HAOOpOB: CpeAHHUX, HAMOONBLIETO U
HAaMMEHBIIETO 3HAYEHHs, pa3Maxa, oucnepcuu. Pewenue 3adau Ha onpedenenue uacmomvl u
gepossmHocmu  coovimuli. Buvluucnenue eeposimnocmell 68 Onvimax ¢ PABHOBOIMONCHLIMU
aemMenmapubiMu ucxooamu. Pewenue 3adau ¢ npumenenuem kombunamopuxu. Pewenue 3a0ay na
8bIYUCTIEHUE — BEPOSIMHOCMEU  He3ABUCUMbBIX — COObIMUL,  NpUMEHeHUue  OPMYIbl  CILONCEHUs.
seposimuocmell. Pewenue 3adau ¢ npumeHenuem ouazpamm Diiepa, Oepesa 6eposmHocmell,
dopmynvr Bepuynnu.

Ycnosnas  eeposmnocms.Illpasuno  ymmoowcenusi  eéepossmuocmeu.  Dopmyra  noauoiu
8EpOSIMHOCMU.

Huckpemnvie cayuaiinvle eenuyunvl u pacnpedenenus.Hesasucumvie cuyuatinvie GenuyuHbL.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CIYYAUHBIX BETUYUH.

Mamemamuueckoe oorcudanue u oucnepcus CcayyanHou eeauuunvl. Mamemamuueckoe
odlcuoanue U OUCnepcus CymMmbvl CayyauHulx — eeauyud. I eomempuueckoe pacnpeoeneHue.
Bunomuansnoe pacnpedenenue u e2o ceoticmaa.

Henpepuiguvie crayuatinvie genuuunvl. I[lonamue o niomumocmu eeposmuocmu. Pasnomepnoe
pacnpeodeneHue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o wHopmanvHom pacnpedenenuu. Ilapamempesl HOpMaANIbHO2O pachnpedeneHus.
Ipumepul ciyuatinelx enuyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NOSPEeuHOCMb U3MePeHULl, pocm
yenoseKa).

Hepasencmeo Yeobviwesa. Teopema bepnynnu. 3axon 6onvuux uucen. Boibopounvlii memoo
uzmepenus eepossmuocmeil. Ponb 3ak0Ha 6016wux uucen 8 Hayke, npupooe u ooujecmae.

Kosapuayusa o0eyx cnyuatineix eenuuun. Ilonamue o xoaghguyuenme Koppenayuu.
Cosmecmuvie HabMOOEHUs 08YX CLYUAUHBIX 8eUHUH. BbiOopounbiil kod¢hdhuyuenm koppenayuu.
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