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Pabouas nporpamma yuebHoro npeamera «Maremaruka» st 10-11 kmaccoB pa3paboTana B
COOTBETCTBUH C HOPMATUBHO-TIPABOBBIMHU JJOKYMEHTAMH:
1. ®enepanbHbId TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEAHETO OOIIEro 0Opa3oBaHUS
(yrB. mpukazom MunucTepcTBa 0Opa3zoBanus u Hayku P® ot 17 mas 2012 r. Ne 413)
2. OcHoBHas oOpa3oBarenpHasi IporpamMma cpeaHero obmero obpasoBanus MKOY
«Kawmprmunckas COIII» (yrB. nmpukasom aupekropa ot 31 aBrycra 2020 r. Ne56/7)
OOpazoBareinbHBIA TPOIECC OCYIIECTBISETCS C WCIOJIB30BAHHEM YUCOHHKOB, YU4COHBIX
nocobui, BXomsmux B aAedcTByroumii PenepanbHblii nepedeHb. Ilepeuenr YMK  exeromHo
YTBEp)KIIAeTCsl PUKA30M JUPEKTOPA IIKOJIBI.

VYueOunlii mnpeamer «MaremaTuka» BXOJUT B 00s3aTE€IbHYIO TPEJAMETHYIO 00JacTh
«MaremaTuka u uHpopmatuka». Pabouas nporpamma pazpaboTaHa JJii OCBOCHUS MaTeMaTUKH Ha
0a30BOM ypOBHE.

1. IInanupyeMble pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « MareMaTuka

1.1. [InanupyemMble JMYHOCTHBIE pe3ybTaThl ocBoeHuss OOII
JIn4HOCTHBIE pe3y/bTaThl B cepe OTHOLIEHUI 00y4yarommxcs K cede, K CBOeMY 310pPOBbIO, K
MO3HAHMIO celst:

e opueHTalnus 00ydaroIMUXcs Ha JOCTH)KEHUE JIMYHOTO CYACThsl, pealu3aliio0 MO3UTHUBHBIX
KU3HEHHBIX TE€PCHEeKTUB, HHULHUATUBHOCTb, KPEAaTUBHOCTb, T'OTOBHOCTH M CIHOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEENIEHUI0, CIOCOOHOCTh CTAaBUTD LEJH U CTPOUTH KU3HEHHBIE IIJIaHbL;

® TOTOBHOCTh U CHOCOOHOCTH OOecreunTh ce0e W CBOWM OJIM3KUM JIOCTOMHYIO KU3Hb B
MPOLECCE CAMOCTOSITEIbHOM, TBOPYECKOW M OTBETCTBEHHOM IESITEIBLHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh OOyYaromMXcsi K OTCTaMBaHUIO JIMYHOTO JIOCTOMHCTBA,
cOOCTBEHHOTO MHEHHS, TOTOBHOCTb M CHOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO MO3HUIUIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM TMPOILJIOT0 MW HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICJICHUS] UCTOPHH, TyXOBHBIX LIEHHOCTEH U JIOCTHKEHUIN Halllel CTpaHbl;

® TOTOBHOCTh U CIOCOOHOCTH OOydYaloUIUXCS K CaMOPa3BUTHUI0O U CaMOBOCIHMTAHUIO B
COOTBETCTBUU C OOIEYEIOBEYECKUMH LIEHHOCTSAMU U UJAeajJaMH TI'pakJaHCKOro OOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHIATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JeSITeNIbHOCTBIO;

e T[PUHATHE U pealln3allvs LIEHHOCTEH 3J0pOBOT0 M Oe30macHoro obpasa *Ku3HHU, OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHUE K COOCTBEHHOMY (DPU3UYECKOMY U MCUXOJIOTUYECKOMY
3J10pPOBBIO;

® HENpUATHE BPEIHBIX MPUBBIYEK: KypEHHS, YIOTPEOICHHS alIKOTr0Jisl, HAPKOTHKOB.
JInuHocTHBIE pe3yabTaTtbl B cdepe oTHOmeHUil oOyyarommxces k Pocemnm kak k Poamne
(OteuecTBy):

® poccuiicKas HJIEHTHMYHOCTb, CIIOCOOHOCTh K OCO3HAaHHIO POCCUHCKOW MIEHTUYHOCTU B
MOJIUKYJABTYPHOM  COLIMYME, YYBCTBO IPUYACTHOCTH K HCTOPHKO-KYJIBTYpPHOW OOIIHOCTH
poccuiickoro Hapojaa u cynsoe Poccun, matpuoTu3M, rOTOBHOCTh K CiykeHHI0 OTedecTBy, €ro
3aIUTE;

® YBaXEHHUE K CBOEMY HapoOJy, UYyBCTBO OTBETCTBEHHOCTH mepes PonnHoi, roproctu 3a cBoil
Kpali, cBoro PoauHy, nmponuioe U HacTosAllee MHOIMOHALMOHAJIBHOTO Hapoda Poccun, yBakeHue k
roCyJapCTBEHHBIM cUMBOJIaM (rep0, ¢uiar, THMH);

e (opmupoBaHHE YBaXEHHUS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY S3bIKy Poccuiickoii
denepanuu, SBISAOLIEMYCS OCHOBOM POCCHHMCKOM HMJIEHTHMYHOCTH M TJIaBHBIM  (aKTOpPOM
HAIMOHAJILHOTO CaMOOTIPEAEICHUS;



® BOCINHTAHUE YBAXKEHHS K KyJIbTYpe, S3bIKaM, TPaJAUIUSAM H O0ObIYasM HAapOJOB,
npoxuBaromux B Poccuiickont @enepanuu.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOMIEHUI 00y4alOIIUXCH K 3aKOHY, FOCYAapCTBY H K
rpa’>IaHCKOMYy 001eCTBY:

® TpaXJAHCTBEHHOCTb, TIpPa)XJAaHCKas [O3ULHA AaKTUBHOIO U OTBETCTBEHHOIO 4JI€HA
poccuiickoro oOmiecTBa, OCO3HAIOLIETO CBOM KOHCTUTYLMOHHBIE IIpaBa U  OOS3aHHOCTH,
YBa)KaIoILIEr0 3aKOH U MPABONOPAI0K, OCOZHAHHO MPUHUMAIOIIETO TPaJAULIUOHHbIE HAllMOHAJIbHBIE
1 00IIeYesIOBeYeCKHe TYMAHUCTHUECKHE U JAEMOKPAaTHYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIIECTBEHHOM JKM3HU;

® [pHU3HAHHE HEOTYY)KJTAeMOCTH OCHOBHBIX ITPaB M CBOOO]I YeJIOBEKA, KOTOPBIE MPHHAIIIEKAT
KKJIOMY OT pOKIEHHS, TOTOBHOCTh K OCYLIECTBIEHHMIO COOCTBEHHBIX NpaB M cB0OOJ 0e3
HapylIeHUs MpaB U CBOOOJ JPYIHX JIMI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
4esloBeKa U IpaKJaHMHA COTJIACHO OOLIENpPU3HAHHBIM IPHUHLKIIAM W HOpMaM MEXJIYHapOJHOTO
npaBa U B cootBercTBUM ¢ KoHcturynuen Poccuiickont @enepanuuy, mpaBoBas U IMOJUTHYECKAS
IPaMOTHOCTB;

® MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HayKd U
OOLIECTBEHHOM TNPAKTUKH, OCHOBAHHOE Ha JHajore KyJabTyp, a TaKkKe pa3InyHbIX (QopM
0OLIECTBEHHOTO CO3HAHMsI, 0CO3HAHHUE CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

® UHTEpUOpHU3ALIMS IIEHHOCTEH JEMOKpaTHH U COLMAJIbHOW COJHMIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHUH B IPYIIE WIH COIIMAIbHOM OpraHn3aluy;

® TOTOBHOCTh OOyYaromUXCsi K KOHCTPYKTUBHOMY YYacTHIO B TMPHUHITHUM pEIICHUH,
3aTparvBarOIIMX KX IpaBa W HMHTEPECHl, B TOM YHCJIE B Pa3WYHbIX (opMax OOIIEeCTBEHHOU
CaMOOpraHU3alluK, CaMOYIIPABIICHHUs, OOLIECTBEHHO 3HAYUMOMN JeATEIbHOCTH;

® IPUBEPKEHHOCTb MWJESIM HMHTEPHALMOHAIN3MA, JpPYXKObI, PABEHCTBA, B3aUMOIIOMOILU
HapOJ0B; BOCIUTAHHUE YBA)XKUTEIBHOTO OTHOLICHHS K HAlMOHAJIBHOMY JOCTOMHCTBY JIIOACH, MX
qyBCTBaM, PEJIUTHO3HBIM YOCXKICHHSIM;

® TOTOBHOCTh OOyYaroIMXcs HPOTHBOCTOATh MJEOJIOTMH 3KCTPEMU3MA, HALMOHAIM3MA,
KceHO(poOuM; KOPpYNIMM;, JUCKPUMUHAIMM IO COLMAIbHBIM, PEIUIHO3HBIM, PAaCOBBIM,
HAllMOHAJIBHBIM ITPU3HAKAM U IPYIMM HETATUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHHH 00YYAOIIUXCS ¢ OKPY/KAKIIMMHU JIOJAbMU:

® HPABCTBEHHOE CO3HAHME U MOBEJCHUE HAa OCHOBE YCBOCHUS OOLIEUEI0BEUYECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJICHUS B OJUKYIBTYPHOM MUPE, TOTOBHOCTH U CLIOCOOHOCTH BECTH
IUAJor C JPYTUMH JIIOJbMH, JOCTUIaTh B HEM B3aUMOIIOHMMAaHMs, HaXOAWUTh OOIME LEeTu U
COTPYIOHMYATH I UX JOCTHIKEHUS;

® [PHUHATHE TYMAaHUCTUYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U 100pOXKeIaTeIbHOe
OTHOILIEHHE K JPYTOMY YEJIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO;

® CIIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHHME NMO3UTUBHOIO OTHOIIECHUS K JIIOJSIM, B
TOM YHUCJIE K JMLAM C OrPaHMYEHHBIMU BO3MOXXHOCTSMHU 3/I0POBbS UM HHBAJIUAAM; OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (PU3MUYECKOMY U IICHXOJOIMYECKOMY 3]I0POBBIO
JPYTUX JIFOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO IIOMOILb;

e (opmupoBaHHE BBIPAKEHHOM B TOBEJCHUM HPABCTBEHHON TMO3UIMHM, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOpY 10Opa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIECHUS HA OCHOBE
YCBOEHHsI ~ OOIIEYEIOBEYECKUX  LIEHHOCTEM W HPAaBCTBEHHBIX UYYBCTB  (YeCTH, JIOJTa,
CIpaBEeAIMBOCTH, MUJIOCEPAMS U APYKET0OUs);

® Ppa3BUTHE KOMIIETEHIMM COTPYJHMYECTBA CO CBEPCTHUKAMM, JAETBMH MIIAJIIErO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeNIbHOMN, OOIIECTBEHHO MOJIE3HOM, yueOHO-ICCIe10BaTEIbCKON, TPOSKTHOM
U APYTUX BUJAX JESATEIBHOCTH.

JInuHOCTHBIE pe3yabTaThl B c(epe OTHOWICHUH O0YyYAIOIIMXCHA K OKPYKAKIIEMY MHPY,
JKMBOM NPUPOJE, XYA0KECTBEHHOH KYJIbType:

® MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH

HayK{, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJIeHHE JOCTOBEPHON MHpOpMaLueil o



MepPEeAOBBIX TOCTIXKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPOUCTBE MHpa U OOIIEeCTBA;

® TOTOBHOCTh M CIIOCOOHOCTh K O0O0pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEH IKU3HU; CO3HATENbHOE OTHOIICHWE K HEMPEPhIBHOMY OO0pa30BaHUIO Kak
YCJIOBUIO YCHEIIHON MPOGECCHOHAIBHON 1 0OIIIECTBEHHOU e TEIHLHOCTH;

® DHKOJIOTHYECKAas KyJbTypa, OEpeKHOE OTHOLICHUS K POJHON 3eMJie, IPUPOAHBIM OOraTcTBaM
Poccun u Mupa; moHMMaHWE BIMSHUS COIMAIBHO-?KOHOMHYECKHX IPOIECCOB HA COCTOSIHHE
MIPUPOJTHON M COLUATIBHOM CpeJlbl, OTBETCTBEHHOCTh 32 COCTOSIHME MPUPOJHBIX PECYPCOB; YMEHUS
Y HABBIKA Pa3yMHOTO MPHUPOJIOTOIB30BaHUS, HETEPIUMOE OTHOIICHUE K JCHCTBUAM, TIPUHOCSIIIAM
BpE/l IKOJIOTUH; IPHOOPETEHHUE OTBITA IKOJIOTO-HANPABICHHON JACSITEIIbHOCTH;

® OCTETUYECKOE OTHOIIEHUSI K MHUPY, TOTOBHOCTh K OCTETUYECKOMY OOYCTPONCTBY
COOCTBEHHOTO OBITA.
JINYHOCTHBIE Pe3yJIbTAThI B c(hepe OTHOLIEHUI 00yUalOUIUXCS K ceMbe U POAUTEISIM, B TOM
yucJie NOArOTOBKA K CeMeiHOM JKU3HM:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TMPUHSITHS
IICHHOCTEH CEMEHHON KHU3HU,

® T[IOJIOKUTENbHBI  00pa3  ceMbH, pOJUTENbCTBA  (OTLOBCTBA M MAaTE€pPUHCTBA),
WHTEPUOPU3AITUS TPAJTUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JIMYHOCTHBIE pe3yJbTaThl B chpepe OTHOMIEHUS 00y4alOMUXCH K TPYAY, B chepe COUMATBHO-
IKOHOMUYECKUX OTHOIICHUIA:

® yBaXEHHUE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOCH COOCTBEHHOCTH,

® 0CO3HaHHBIN BRIOOP Oyaymiedl mpodeccu Kak MyTh M CHOCO0 peann3aiuid COOCTBEHHBIX
KU3HEHHBIX TJIAaHOB;

® TOTOBHOCTh OOy4aromuxcs K TPYIOBOM mNpodeccHOHAIbHON JesITeNbHOCTH Kak K
BO3MOXXHOCTM  y4acTHsi B pEUIEHHMM  JIMYHBIX,  OOILECTBEHHBIX,  TOCYJapCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;

® TOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAy U JIOIAM TpyAa, TPYIOBBIM JOCTIKEHUSIM,
N0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHME K pa3HbIM BHUJAM TPYAOBOU
NesITeNIbHOCTH;

® TOTOBHOCTh K CamMOOOCHY)KMBaHHIO, BKIJIIoYass OOy4yeHHE M BBIIIOJHEHUE JIOMAIIHUX
00s13aHHOCTEH.
JIMYHOCTHBIE Ppe3yjbTaTbl B cdepe (PU3MYECKOro, NCHUXO0JOTHYECKOr0, CONMUAIBLHOIO U
aKaJeMU4ecKoro 0J1aronoJyqus 00y4arommxcs:

e (usnyecKoe, IMOLUOHAIBHO-TICUXOJIOTHUYECKOE, COLMaIbHOE OJaronoayyne 00yqaromuxcs
B ’KM3HU 00pa30BaTeIbHON OpPraHU3allMM, OUIYIICHHE NEThbMHU O0€30MaCHOCTH U MCUXOJIOTMYECKOTO
koMmdopTa, HHOOPMAITMOHHOW O€30MaCHOCTH.

1.2. Ilsianupyemble MeTanpeaMeTHbIe pe3yJibTaThl 0cBoeHus1 OOIIT
1.2.1. PerynsiTUBHbIe YHHBepcaJIbHble YUeOHbIe JelcTBUS
BeImmyckHUK CMOXKeET:

® CaMOCTOSITEIBHO ONPEAEIATh LM, 33/1aBaTh apaMeTpbl U KPUTEPHHU, 110 KOTOPHIM MOXHO
OTIPENIeNIUTh, YTO IIeJb JOCTUTHYTA;

® OIEHMBATh BO3MOXHBIE TMOCIEACTBHS JIOCTH)KEHHUS MOCTaBJIEHHOW LENU B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU U KHU3HHM OKPYKAIOLIUX JIOAEH, OCHOBBIBAACH HA COOOPaKEHUSAX STUKU U
MOpaH;

e cTaBuUThb U (OPMYIHMPOBATH COOCTBEHHBIE 3a7a4M B 0Opa30BATENbHOM JAEATENLHOCTH U
KHU3HEHHBIX CUTYaIUX;

® OIEHMBATH pECYpChl, B TOM 4HCJIE€ BpeMs M Jpyrue HeMmaTepHalbHbIE pPEeCcypCHl,
HEOO0XOAUMBIE JJIS1 TOCTHKEHHUS TIOCTaBJICHHOH 11eJIH;

e BbHIOMpaTh NYyTh JOCTHXKEHHs LEeNH, IUIAHUPOBAaTh peIIeHHe IIOCTABJICHHBIX 3aj]ad,
ONTUMU3UPYS MaTepHalIbHbIe U HEMaTepUaJIbHbIE 3aTPaThI;



e OpraHm3oBbIBaTh A(O(HEKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAMMBIX JJS JOCTHXKEHUS
IIOCTaBIICHHOM 1ICIIH;
® COIOCTABJISITH MOJIYYEHHBIN PE3YAbTAT IEATEIBHOCTH C MIOCTABICHHOM 3apaHee 1EebIo.

1.2.2. [lo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUueOHbIe 1eliCTBUSA
BbInmyCKHHK CMOXeET:

® UCKAaTh M HAxXOJUTh O0OOOIEHHBIE CMIOCOOBI PEIICHUS 3a/lad, B TOM YHCIE, OCYIIECTBIAThH
pa3BepHYThI HMH(POPMALMOHHBIA TOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4deOHbIE U
[103HABaTENbHbIE) 3a/1a4U;

® KPHUTHYECKHM OIICHMBATh M HHTEPIPETUPOBATH HMHPOPMAIIMIO C Pa3HBIX ITO3HIINH,
pacrno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEUHNS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

® UCIIOJB30BAaTh PA3IUYHBIE MOJCIBHO-CXEMATHYECKUE CPEACTBA I MPEeACTaBICHUS
CYIIICCTBCHHBIX CBSI3€H M OTHOIICHHH, a TaK)Ke MPOTUBOPECUNH, BBISIBICHHBIX B HH()OPMAIIMOHHBIX
HMCTOYHUKAX;

® HAXOJWUTh W TPHUBOJIUTH KPUTUYCCKHE ApryMEHTHI B OTHOIICHUHW JCHCTBUH W CYKICHHIMA
JPYroro; CIOKOWHO W pa3syMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEUaHUsSM B OTHOIICHUU
COOCTBEHHOTO CYXICHHS, pacCCMAaTPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

® BBIXOJIUTH 32 paMKH Y4eOHOTO MpeaMeTa M OCYIIEeCTBIIATH IICJICHANPABICHHBIN TOUCK
BO3MOJKHOCTEH ISl MTUPOKOTO MEPEHOCa CPENICTB U CIIOCOO0B JIEHCTBHS;

® BBICTPaMBaTh MHAMBUIYATHHYIO OOpa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPaHUYCHUS
CO CTOPOHBI JIPYTUX YIaCTHUKOB U PECYPCHBIC OT'PaHUUYCHUS,

® MEHATH U YICPKUBATHh Pa3HbIC MMO3UIINH B TIO3HABATEIILHOU I€ATEITLHOCTH.
1.2.3. KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUs
BBINyCKHUK CMOXKET:

® OCYILIECTBJIATH JIEOBYI0O KOMMYHUKAILIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK
BHYTpH 0Opa30oBaTeIbHON OpraHW3alli, TaK W 3a €€ MpeJesiaMH), MOJOMpaTh MapTHEPOB s
JIeIOBOI1 KOMMYHHKAIIMM HCXOJS M3 COOOpa)KeHUH pe3yabTaTUBHOCTH B3aUMOJCWUCTBHS, a He
JIMYHBIX CUMITIaTHH;

® T[pU OCYIIECTBJICHHH TPYNNOBOW pabOThl OBITh KaK PYKOBOJUTENEM, TaK M YJICHOM
KOMaHJIbl B Pa3HBIX POJsiX (reHepaTop HAed, KPUTHUK, HCIIOIHUTENb, BBICTYMAIOUIUHN, IKCHEPT U
T.1.);

® KOOPAMHHUPOBATb U BBINOJHATH pPabOTy B YCIOBHSX peajlbHOr0, BUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BepHYTO, JIOTHYHO M TOYHO M3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BaAHUEM
a/ICKBaTHBIX (YCTHBIX U MMMChMEHHBIX) SI3IKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH(QIMKTOTEHHBIE CUTYAIlUU U IPEIOTBpaIIaTh KOH(PIUKTHI 10 UX aKTUBHON
¢da3pl, BBICTpaWBaTh JEJIOBYI0O M OO0pa30BaTEeNbHYIO KOMMYHHKAIUIO, U30eras JIUYHOCTHBIX
OIICHOYHBIX CYXKICHHA.

1.3. Ilnmanupyemble mnpeaMeTrHble pe3yjbTarbl ocBoenuss OOIl nnas yueOGHoro mpeamera
«MaremaTtuka» (BKJIHOYas aaredpy m Ha4ajia MAaTeMaTHYECKOI0 aHA/IN3a, TeOMETPHIO)

[IpenmeTtHble pe3ynbTaThl 6230BOr0 YPOBHA OPUEHTHPOBAHBI HA OOIIYI0 (PYHKIIMOHAIBHYIO
I'PaMOTHOCTh, TOJIy4Y€HHE KOMIIETEHTHOCTEN JJIs TIOBCEAHEBHOM >KM3HU U OOIIEro pa3BUTHs. OTa
IpyIIa pe3yJbTaTOB IMPEANOIaraer:

e T[IOHMMaHHE IPEAMETa, KIIOUEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIOIIMX 3JIEMEHTOB
U3yyaeMol NpeAMETHONW 00JIacTH, YTO oOecreunBaeTcs He 3a CUeT 3ayydMBaHMs ONpeAeieHUH U
NpaBUJ, a MOCPEICTBOM MOJEIMPOBAHUS M TOCTAaHOBKM IPOOJIEMHBIX BONPOCOB KYJIBTYPHI,
XapaKTEepHBIX JUIs JAHHOM MpeIMEeTHOM 001acTu;

e YMEHHUE peulaTb OCHOBHBIE IPAKTUYECKHE 3a/adyd, XapaKTEepHbIE A HCIOJIb30BaHUS
METOJIOB M MHCTPYMEHTapusl JaHHOW IpeaMETHON 00J1acTH;

® OCO3HAaHHE paMOK M3y4aeMoll TMpeIMEeTHON 00JacTh, OrpaHMYEHHOCTH METO/J0B H
MHCTPYMEHTOB, TUITUYHBIX CBsI3€l C HEKOTOPBIMHU JAPYTMMHU 00IaCTIMU 3HAHUS.
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Hean Ji1st Bcronb30BaHUS B TOBCETHEBHOM s pazeumus MobluiieHus, UCNOTL306AHUS 6
OCBOCHMS KHU3HH U 00ECTIEYeHUST BO3MOKHOCTH N06CeOHeBHOU JHCUZHU U 0becnedeHs
mpexMera YCIEIHOT'0 IPOIOKEHHUS 00pa30BaHMsI 603MOIICHOCIU YCHEUIHO20 NPOOOIICEHUS.
IO CHEUAITBHOCTSIM, HE CBS3aHHBIM C 06pazoeanus no cNeyuanbHOCMAM, He
MPHUKIIAIHBIM HCIIOIh30BaHUEM CBA3AHHBIM C NPUKIAOHBIM UCNONb308AHUEM
MaTeMaTHKH Mamemamuxy
TpeGoBanus K pe3yjbTaram
dnemenmer | -OnepupoBath Ha 6a30BoM yposHe' -Onepuposamp® NOHAMUAMU: KOHEUHOE
meopuu MOHSTHSMH: KOHEYHOE MHOXKECTBO, MHOIHCECMEBO, dNEMEHI MHOJICECEA,
MHOdMCeCcmE | DTIEMEHT MHOXKECTBA, OJJMHOXKECTBO, NOOMHOJICECMB0, nepeceyenue u 06vbeouHeHue
u nepeceyeHre 1 00beJUHEHNE MHOXKECTB, | MHOJICECHE, YUCI06ble MHOICECEA HA
Mamemamuy | YUCIOBbIC MHOXKECTBA HA KOOPJAWHATHON | KOOPOUHAMHOU NPSAMOTL, OMPE30K, UHMEPBAT,
ecKoi MPSIMOM, OTPE30K, MHTEPBAIT; HONYUHMEPBAT, NPOMEICYMOK C GbIKOIOMOL
J102UKU -oreprpoBaTh Ha 6a30BOM ypOBHE MOouKOl, epaguyeckoe npeocmasienue
MOHSTHSIMH: YTBEPKJICHHE, OTPUIIAHNE MHOIHCECME HA KOOPOUHAMHOU NIOCKOCIU,
YTBEPIKACHUS, UCTUHHBIE U JIOKHBIC -0nepuposams NOHAMUAMU. YMEEPAHCOEHUE,
YTBEPIKACHUS, IPUINHA, CIICICTBUE, ompuyanue ymeepiucoeHus, UCIMunHble U
YaCTHBIN ClIydail OOLIEr0 YTBEPKACHUS, | JIOJCHbIE YMEEPHCOCHUS, NPUUUHA, cledcmeue,
KOHTpPIIPUMED; YACMHBIU CIYUal 00uje2o ymeepicoens,
-HaXxOAUTh IepeceueHue U O0bEIUHEHUE | KOHMPNpuMep,
JIBYX MHOXECTB, IIPECTAaBIECHHBIX -npogepsmy NPUHAONIEHCHOCb IEMEHMA
rpaduvIecku Ha YMCIOBOM MIPSMOI; MHOXMCECMBY;
-CTPOUTH Ha YMCIIOBOM IPSMOI -HaAxX00ums nepeceuenue u 00veOuHeHue
ITOJMHOKECTBO YHCIOBOTO MHOXECTBA, MHOIHCECMB, 8 MOM HUCTIe NPEOCMABNEHHBIX
3aJaHHOE MIPOCTEHIIINMU YCIIOBUSAMU; epaghuuecku na Yucuo8oU NPAMOU U Ha
-pacno3HaBaTh J0)KHBIE YTBEPIKIACHUS, Koop()uyamyozj niocKocmu,
OIIMOKH B PACCY)KICHHSIX, B TOM 9HCIIE | -ppogooums dokazamesbHble paccyxicoenus OJis
€ MICMONR3OBAHMCM KOHTPTIPHMCPOB 060CHOBAHUS UCIUHHOCIU YMEEPAHCOCHULE
B noeceonesnoi scusznu u npu uzyueHuu 0pyzux npeomemos:
-HMCII0JIb30BaTh YMCIIOBbIE MHOJKECTBA HA | -UCNOIb308AMb YUCIOBbIE MHOINCECBA HA
KOOPJIWHATHON NpsIMOM ISl OMUCAHUS KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
peabHBIX MPOLIECCOB U SBIICHUI; RIOCKOCMU OJIsl ONUCAHUSL PEATIbHBIX NPOYECCO8
-IPOBOJUTD JIOTUYECKUE PACCYKACHUS B | U AGLEHULL,
CUTYyaLlUsX OBCEIHEBHOMN KU3HU -npo8oOUMb 00KA3AMENbHBIE PACCYHCOCHUSL 8
CUMYayusax NOBCEOHEBHOU JHCUSHU, NPU peuleHul
3a0ay uz Opy2ux npeomemos
Yucna u -OnepupoBatb Ha 0230BOM YpOBHE -C80000H0 onepuposams NOHAMUAMU. Yenoe
eviparicenuss | TOHATHUAMU: LIENOE YHUCIIO, IETMMOCTD YUCO, OeTUMOCb Yuces, 0ObIKHOGEHHAS

qHUCCII, OOBIKHOBEHHAS ,Z[pOGL, JACCATHYIHAs
):[p06l>, palrOHAJIIbHOC YUCIIO,
HpI/I6J'II/I)KéHHOG 3HA4YCHUC YHnClia, 4aCThb,
A0JIs, OTHOHICHHUE, ITPOUCHT, ITOBBIIIICHUC
1 IIOHMKCHHEC Ha 3aJaHHOC YHUCIIO
IMPOLCHTOB, MaCIIITa6;

0pobb, decamuynas Opobb, payUOHAIbHOE
YUCno, NPUOIUNCEHHOE 3HAYEHUE YUCId, YACb,
00715, OMHOUleHUe, NPOYEHM, NOGbIULEHUE U
NOHUICEHUEe HA 3A0AHHOE YUCILO NPOYEHMO8,
macwmao,

-NpUBOOUMb NPUMEPbL YUCe C 3A0aAHHBIMU

! 3,[[6CB M Jajee. paclio3HaBaTh KOHKPETHBIC IIPUMEPhI O6IIII/IX MOHATHH I10 XapaKTCPHBIM IPHU3HAKAM, BBIIIOJTHATH
,I[eﬁCTBH?I B COOTBETCTBUM C OIPCACICHUCM U HpOCTCﬁHIPIMPI CBOMCTBaMU HOH?[THI;’I, KOHKPCETU3UPOBATh IMIPUMEPaAMU

0o0I1[1E TOHATHS.

2 351ech W nasee; 3HaTh ONpEIECHUE MOHATHS, YMETh MOSACHATH €10 CMBICH, YMETh MCIIOIb30BaTh MOHATHE U €r0
CBOMCTBa IPH MTPOBEICHUH PACCYKICHUH, PEIICHNH 3a/1a4.
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I11. BbIyCKHHMK NOJY4YUT BO3MOKHOCTD
HAYYHUTHCS

-OrepupoBaTh Ha 0a30BOM ypOBHE
MOHSITUSIMHU: JIOTapu(M YnCIa,
TPUTOHOMETPHYECKAsT OKPYKHOCTD,
rpaZycHas Mepa yria, BeTHYUHA YT,
3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUYECKOH OKPY>KHOCTH,
CHHYC, KOCHHYC, TAHT€HC U KOTAaHI'€HC
YTJIOB, UMEIOIIHUX POU3BOIBHYIO
BEJIMYHUHY;

-BBITIOJIHATH apu(pMeTHUeCKHe ACHCTBHS C
LENBIMU ¥ PAllMOHANBHBIMU YUCIIAMH;
-BBITIOIHATH HECJIOKHBIE TPeoOpa3oBaHMsI
YHCIIOBBIX BBIPAKEHHUH, COEpIKAIINX
CTEICHU YKCEI, TU00 KOPHH U3 YKCEI,
60 orapu( MBI UHCET;

-CpaBHHMBATH pallMOHAIBHBIC YUCIIA
MKy CO0Oii;

-OIIEHUBATh U CPABHHUBATH C
palMOHATBHBIMH YHCIIAMU 3HAYCHUS
LIENBIX CTEMEHEN YUCell, KOpHEN
HATYpaJbHOW CTEIICHH U3 YMCe,
JIOrapu(pMOB YHCEN B MTPOCTHIX CIyYasX;
-M300pakaTh TOUKaMH Ha YUCIIOBOH
MPSIMOM TEITbIC M PallMOHATBHBIC YUCIIA,
-M300pakaTh TOUKAaMH Ha YUCIIOBOH
MPSIMOM TIEITbIE CTEIIEHU YUCEeN, KOPHH
HATYpaJbHOW CTETICHH W3 YHCel,
JIorapu(pMbl YUCEN B IPOCTBIX CIy4asx;
-BBITIOTHATE HECJIOKHBIE TPEOOPa30BaAHUS
HENBIX U JPOOHO-PAIIHOHATBHBIX
OYKBCHHBIX BBIPAKCHUH;

-BBIPAXKATh B MPOCTEHINNX CITydasx U3
pPaBEHCTBA OJIHY MEPEMEHHYIO Yepes3
Apyrue;

-BBIYHCIIATE B MPOCTBIX CIyYasix
3HAYCHUS YUCIIOBBIX U OYKBEHHBIX
BBIPQKEHU, OCYIIISCTBIISAS HEOOXOAUMBIC
MOJICTAHOBKH U MPeoOpa3oBaHMUs;
-M300paKaTh CXeMaTHYECKU YTOJ,
BEINYMHA KOTOPOTO BHIPAXKCHA B
rpajaycax;

-OIICHUBATh 3HAKU CHHYCA, KOCHHYCA,
TaHTeHCa, KOTAHTEHCA KOHKPETHBIX YTIIOB

cgolcmeamu OerUMOCmu;

-onepupogams NOHAMUAMU. T02apupm uucia,
MPULOHOMEMPUYECKASL OKPYICHOCTD,
PaouanHas u epadycras mepa yaua, eeiuduna
yena, 3a0anHo20 MoyKou Ha
MPULOHOMEMPUYECKOU OKPYICHOCU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMeIOWUX NPOUZBOTILHYIO GETUYUHY, YUCILA e U T,
-BbINOIHAMY apUhMemuyeckue oelicmeus,
couemas ycmHule U NUCbMEHHbLE NPUEeMbl,
npUMeHsis npu HeobXo0UMocmu
gblIUUCIUMETbHbIE YCIPOLUCMEa,

-HAXOOUMb 3HAYEHUSI KOPHSL HAMYPATbHOU
cmenenu, cmeneru ¢ payuoHaIbHbIM
noKazamesnem, 102apudma, Ucnoib3ys npu
HeoOX00UMOCMU 8bIYUCTUMENbHBIE
yempoticmea,

-NONb308AMbCA OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX pacyemax,

-NPOBOOUMb NO U3BECTNHBIM QOPMYIAM U
npasuIam npeobpazoeanus OYKGeHHbIX
BbIPANCEHUL, BKIIOYAIOWUX CIENEHU, KOPHU,
J02apupmul u mpucoHomempuyeckue QYHKYuu,
-HAXOOUMb 3HAYEHUS YUCTLOBbIX U OYKGEHHbIX
BbIPANICEHUL, OCYUIECMEIAA HeOOX0OUMbLe
NOOCMAHOBKU U NPeodPaA308aAHUSL;
-U300paNCAMb CXEMAMUYECKU V2Ol, BeTUYUHA
KOMOPO20 BbIPAJICEHA 8 2PAYCax Ul
paouanax;

-UCNOIL308aMb NPU PEULeHUU 3a0aY MAOTUYHbIE
3HAYEHUS. MPUSOHOMEMPULECKUX PYHKYULI
Venos;

-bINONIHAMD NEPeBO0 GeTUUUHBL Yeid U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO

B noecednesnoit sicusznu u npu uzyueHuu Opy2ux yuedOHvlX npeomemos:

-BBIIIOJIHATE BBIMUCIICHUS ITPU PCHICHUN
3a/1a4 NPaKTHYCCKOI O XapaKTepa,
-BBIINIOJIHATH IPAKTUYICCKHUEC PACUCTHI C
HCIIOJIb30BAHUEM IIPU H606X0):[I/IMOCTI/I
CIIPAaBOYHBIX MATCPHUAJIOB U
BBIYHUCIINTCIIBHBIX YCTPOﬁCTB;
-COOTHOCUTH PCAJIbHBIC BCIIMYUHBI,
XapaKTCPUCTUKU 00BEKTOB
OKPYXaroHIero Mupa ¢ uxX KOHKpCTHbIMHU

-8bINONIHAMY 0CCBUS C YUCTOBLIMU OAHHBIMU
npu peuwieHuy 3a0ay npaKkmu4ecKo2o
xapaxmepa u 3a0ay u3 pasiuyHelx oonacmetl
SHAHUL, UCTIOABL3YS NPU HEOOXOOUMOCIU
CHpasouHble MAMEPUATbL U GbIYUCTIUMETbHbLE
ycmpoticmea,

-OYeHUBAmb, CPABHUBATND U UCHONL306ANL NPU
peuienuy npaKmu4ecKux 3a0a4 Yuciosvie
3HAYECHUS PeaNbHbIX 8EIUYUH, KOHKDEmHble
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YHCIIOBBIMHU 3HAUCHUSIMU; YUCTOBbIE XAPAKMEPUCMUKY 00bEKTNOE
-HCIOJIb30BATh METO/BI OKPYTJICHUS, OKpyHCaowezo mupa
MPUOJIMOKEHUSI ¥ TIPUKUIKY TIPU PELIeHUU
MPAKTUYECKUX 3a]au MOBCEIHEBHON
KHU3HH
Ypasnenus | -Pemats nuneiinsle ypaBHEHUS U -Pewamv payuonanvhvie, nokazamenvhvie u
u HEPaBEHCTBA, KBAIPATHBIE YPAaBHEHNUS, no2apugmuiecKue ypagHeHus U HepageHcmada,
Hepagencm | =PEWIaTh JorapuMUYecKie ypaBHeHus | MpoCmeliuiie uppayuoHabHbLe U
P Buza log 2 (bx + ¢) = d u mpocTeiinme mpucoHoMempuiecKue ypasHeHus,
HepaBeHcTBa Buaa 109 a X < d; HEpasencmea U ux CUCmembvl;
-pelaTh [10Ka3aTe/lbHbIE YPaBHEHHUS, ~UCNOTL308AMb MEMOObL PEUEHUS YPAGHEHUTL:
Buaa a”*°=d (rme d MOXHO NpPeNCTaBUTE | NPUEEOEHUE K 6UOY «NPOU3EEOEHIUEe DAGHO
B BHJIE CTENEHH C OCHOBAHUEM Q) U HYI0» UIU «HACMHOE PAGHO HYTI0Y, 3aMEHA
npocTeiinne HepaBeHcTBa Bua a* < d NePEeMEeHHbIX,
(rme d MOXHO MPEACTABUTE B BUIE -UCNONIL308AMb MEMOO0 UHMEPBAN08 OISl
CTEIEHU C OCHOBAHHEM a); PeuleHus. HepaseHcms;
-IIPUBOAUTH HECKOJIBKO IIPUMEPOB -UCNONIb306aMb 2paduyecKull Memoo o
KOpHEii ImpocTeiiero NPUOTIUICEHHO20 PeuleHUs YPAGHEHU U
TPUTOHOMETPHUYECKOTO YPAaBHEHUS BUIa: | HEPABeHCmE;
sinx=a, cosx=a, tgx=a,ctgx=a, -U300padicamsv Ha MPULOHOMEMPULECKOU
rac a— Ta6J11/1que 3HaA4YEeHUue OKPYIHCHOCMU MHOJHCECMBO pemenuﬁ
COOTBCTCTBYIOIHeﬁ TpPIFOHOM@TpH‘ICCKOﬁ npocmeﬁmux mpucoHomempu4eCcKux ypaeyenuﬁ
(byHKuHI/I U HepaseHcme,
-8bINOIHAMY OMOOD KOPHEl YPAGHEHUT UMY
PeueHuti HepageHCcme 8 COOMBEEMCMEUU ¢
OONONHUMENLHBIMU YCIOGUAMU U
02PAHUYEHUAMU
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux yueoHvlx npeomemos:
- COCTaBJIATh U PEIIaTh YPABHEHUS U - COCMABNAMb U peuams YPasHeHusl, CUCHEMbl
CHCTEMbI YPaBHEHHH IPH PELICHUU VPAGHEHUll U HepABEeHCMBA NPU PeleHuy 3a0ay
HECJIOXKHBIX IPAaKTUYECKUX 3312 Opyaux yuebHbIX npeomMemos;
- UCNOIb306AMb YPAGHEHUA U HEPABEHCNEA OiA
HOCMPOEHUs U UCCeO08AHUS NPOCTHEUUUUX
MaAmemMamuiecKux Mooenel peanibHuIx
cumyayuil unu NPUKIAOHbIX 3a0a4;
-yMems UHMEPNPEeMupO8amy NOLYUEHHbIN NPU
peuieHuy ypasHeHusl, HepaseHcmed unu
cucmemyl pe3yibmam, OYeHUugams e20
npagoonooodue 8 KOHmMeKkcme 3a0anHOU
PeanvHol cumyayuu uiu NPUKIadHou 3a0a4u
Dynkyuu -OnepupoBatb Ha 0a30BOM ypOBHE

MOHATUSIMH: 3aBHCUMOCTD BEJINYUH,
(bYHKIHS, apryMeHT U 3HaYCHHE
(hyHKIIMH, 00TaCTh ONpe/eIeHus U
MHOKECTBO 3HaUeHHH (DyHKIUH, Tpaduk
3aBUCHMOCTH, TpaduK HYHKIUH, HYITH
(bYHKIMHU, TPOMEKYTKH
3HaKOIIOCTOSIHCTBA, BO3PACTAHUE HA
YHCIOBOM IPOMEKYTKE, yObIBAaHUE Ha
YHCJIOBOM IPOMEXKYTKeE, HanOoJblee U
HanMeHbIlIee 3HaueHue QyHKLIUU Ha
YHCIIOBOM IPOMEKYTKE, IEPHOANYECKast
¢$yHKLMS, IEpUOS;
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- orepupoBaTh HAa 0A30BOM YpOBHE
MOHSATHAMH: TIpsiMasi U oOpaTHas
MIPONOPIIMOHATBHOCTD JIUHEWHAS,
KBaJlpaTHYHasi, JorapupmMuueckas u
nokasartenbHasi QyHKIHH,
TPUTOHOMETpHYECKHE PYHKIUH;

- pacro3HaBaTh rpauK 3J1eMEHTAPHBIX
(GyHKIWH: PsMOit 1 00paTHOM
MPONOPLMOHAIBHOCTH, JINHEWHOM,
KBaJIpaTHYHOH, ToraprupMuiaeckon u
MOKa3aTelbHON (PYHKIHIHA,
TPUTOHOMETPHUYECKUX (PYHKIIHIA;

- COOTHOCHUTH TpaKU JIEMEHTAPHBIX
(GyHKUIWH: PsMOit 1 00paTHOM
MPONOPLMOHAIBHOCTH, JIMHEUHOM,
KBaJIpaTHYHOH, TorapruMuiaeckon u
MOKAa3aTelbHON (PYHKITHIHA,
TPUTOHOMETPHUYECKUX (PYHKIIHIA C
(dbopmynaMH, KOTOPBIMU OHH 3aJIaHBbI;
- HaXOIUTh 10 TpaPuKy MPHOTHKEHHO
3Ha4yeHUs! PyHKLMHU B 3alaHHBIX TOUKaX;
- OIpeneNATh 10 rpauKy CBOHCTBa
dbyaxumum (HyId, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH
MOHOTOHHOCTH, HauOOJIbILIUE U
HaMMEHbIINE 3HAaYEHUS U T.I1.);

- CTPOHTH ICKHU3 Tpaduka HyHKITAH,
YIOBJIETBOPSIOLICH IPUBEACHHOMY
Habopy yciIoBui (TIPOMEXYTKA
BO3pacTaHus / yObIBaHWS, 3HAUECHUE
(yHKIUY B 3aJaHHOH TOYKE, TOUKU
9KCTPEMYMOB H T.II.)

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux yueoHvlx npeomemos:

- OIIpemeNATh 10 TpaduKaM CBOWCTBA
pearbHBIX TPOIIECCOB M 3aBUCHMOCTEH
(HamOoIbIIME N HAUMEHBIITHE 3HAUCHHS,
MIPOMEXKYTKH BO3pACTaHU U yOBIBAHHUS,
MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA | T.11.);
- HHTEPIIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MpaKTUYECKOU
CUTYaIuu

-onpeodensime no epaguram u UCnoIb306aMsb
0J11 peueHus NPUKIAOHbIX 3A0ay C8OUCMBA
PeanbHbIX NPOYeccos U 3a6UcCUMocmelt
(Haubonbuiue u HaUMeHbLUUe 3SHAYEHUS,
APOMENCYMKU 803PACMAHUA U YObIBAHUS
@YHKYUU, NPOMENHCYMKU 3HAKONOCNOAHCMEA,
aAcuMnmMomasl, nepuoo u m.n.);
-UHMEPNPEeMUpPOBAMs CE0UCMEA 6 KOHMEKCme
KOHKPEMHOU NPAKMUYECKOU CUMYayulL,
onpedenamy no epaghukam npocmeuiuiue
XApaxkmepucmuKu nepuoouUecKux npoyeccos 8
ouonozuu, SJKOHOMUKe, My3blKe, PAOUOCEA3U U
op. (amnaumyoa, nepuoo u m.n.)
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Dnemenmupr |-OnepupoBaTh Ha 6a30BOM YpOBHE -Onepuposamov NOHAMUAMU: NPOU3BOOHAS
Mamemamuy |NOHATUSIMU: IPOM3BOAHAS QYHKIMU B @dyHKyuu 8 mouke, KacamenvHas K epapuxy
UecKozo TOYKE, KacaTelabHas K TpapuKy GYHKIUY, |(VHKYUU, Npou3so0Has QynKyuu,
P —— MPOU3BOAHAS (DYHKIUY; -8bLIYUCTAMb NPOUZBOOHYIO OOHOUIEHA,
-OMpeneNaTh 3Ha4eHHe IPOU3BOTHON MHO20UNIEeHA, KBAOPAMHO20 KOPHSL, NPOU3BOOHYVIO
(YHKUIMHU B TOUYKE IO U300paXKEHUIO cymmul QhyHKYull,
KacaTeJIbHOU K IpauKy, IPOBEACHHON B |-8bIUUCAAMb NPOU3BOOHbIE DTIEMEHMAPHBIX
9TOH TOYKE; @yHKYUl U UX KOMOUHAYUL, UCTIOTB3YS
-pemaTh HecJI0XKHBIE 3a]]aud Ha CHpasouHble MaAMepuaIbl,
MIPUMEHEHHE CBS3U MEXTY TPOMEKYTKAMH |-UCCIe008amb 8 NPOCMEUUUX CLyHaAsX yHKYUU
MOHOTOHHOCTH M TOYKaMH IKCTPEMyMa HAQ MOHOMOHHOCMb, HAXOOUMb HAUOOTbLULUE U
(YHKIINY, ¢ OJIHOW CTOPOHBI, U HauMeHbuue 3Ha4eHus: YYHKYutl, Cmpoums
MPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U epaghuKu MHO2OULEHO8 U NPOCMEUUX
HYJISIMH [TPOU3BOJHOM STOH QYHKIIMU —C  |PAYUOHATBHBIX YHKYULL C UCNOTB308AHUEM
Ipyroun annapama MamemMamuyecko20 aHaiu3a
B noscednesnoil dcusHu U npu uzyueHuu Opyzux npeomMemos:
-TIOJTB3YsICh TpaKaMu, CPABHUBATh -pewams NPUKIaoHble 3a0a4u U3z OUOLoSUlU,
CKOPOCTH BO3pacTaHus (pocra, @uzuKL, XUMUY, IKOHOMUKU U OPYUX
MOBBIIICHUS, YBETUYCHUS U T.I1.) WIN NPeoMemos, C8A3aHHbIe C UCCAEA08AHUEM
CKOpOCTH yOBbIBaHUS (NaJICHUsI, CHUKCHUS, |[XAPAKMEPUCTHUK PEATbHbIX NPOYECcos,
YMEHBIIICHHS U T.I1.) BEIUYMH B PEAJIbHBIX  [HAXOMCOCHUEM HAUOOTLUIUX U HAUMEHLUIUX
MpoIieccax; 3HAYEHU, CKOPOCMU U YCKOPEHUs U M.N.;
-COOTHOCHTH TPa(MKH PEaTbHBIX UHMEPNPEMUPOBAmMsb NOTYYEHHbIE PE3YTbIMaAmbl
MPOIIECCOB U 3aBHCUMOCTEN C UX
OITUCAHUSMH, BKIFOUAIOIIAMH
XapaKTEPUCTUKU CKOPOCTH M3MEHEHUS
(6BICTpEIH POCT, TUTABHOE TIOHIKEHUE U
T.IL.);
-HCIOJIb30BaTh Tpa)UKH peatbHbIX
MPOIIECCOB JJIsl PEIICHUST HECTOXKHBIX
MPHUKIIAJIHBIX 33]1a4, B TOM YHCIIEe
ompeensisi o rpaduKy CKOpOCTh X01a
mpoiiecca
Cmamucmu | -OtiepupoBath Ha 6a30BOM YpOBHE -Umems npedcmasnenue 0 OUCKDEMHBIX U
Ka u OCHOBHBIMU OITUCATEITbHBIMH HenpepbleHbIX CLYYAUHbIX GETUHUHAX U
meopus XapaKTePUCTUKAMH YHCIIOBOTO Habopa: pacnpeoenenusix, 0 He3a8UCUMOCTIU CTYYAIHbIX
sepoamuoc | CPEAHCE apupMeTnieckoe, MeJIMaHa, BENUYUH,
meii, HauOoJbIlIce U HANMEHBIIICE 3HAUCHHUS, -uMemb npeocmasiieHue o Mamemamueckom
-ormepupoBaTh Ha 6a30BOM YpOBHE 02HCUOAHUU U OUCTIEPCUL CTYHAUHBIX GETUYUH,
socuKa u MOHSATHSIMH: 4aCTOTa U BEPOSTHOCTD -uMemb NPeOCmasieHue 0 HOPMAIbHOM
Komounamo COOBITHS, CITyYalHBIH BHIOOD, OIBITHI C pacnpeoenienuu u npuMepax HOPpMaibHO
puxa PACHPEOETIeHHbIX CYYANUHBIX BEUYUH,

PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSAMU;

-BBIYHCIIATH BEPOSATHOCTU COOBITHI Ha
OCHOBE ITO/ICUETA YKCIIA NCXOJ0B

-NOHUMAMb CYMb 3AKOHA OONLUUUX YUCeT U
8b100POUHO20 MemOOa UsMepeHUs
eeposamuocmel;

-uMems npedcmasierue 00 YCi08HOU
6EPOAMHOCIU U O NOJIHO 8EPOATNHOCIU,
NPUMEHAMb UX @ PeuleHUl 3a0ay,

-UMemsb NPeoCcmasieHue 0 GANCHLIX YACTHHBIX
sudax pacnpeoenerHull u npUMeHsIms Ux 8
peuteruu 3a0ay;

-umMemsb npeocmagierue 0 Koppenayuu

CTYUAUHbIX 6eUYUH, O TUHEUHOU pespeccuu
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B noecednesnoil ycusnu u npu uzyueHuu Opy2ux npeomemos:
-OIICHUBAThH U CPABHUBATH B MPOCTHIX -GLIUUCTIAMb UNU OYESHUBAMb BEPOSIMHOCIU
CITy4astX BEPOSATHOCTH COOBITHIA B CcoObIMULL 8 PEANbHOU HCUSHU,
peaIbHOM KU3HH; -8bIOUPAMb NOOX00AUUE MEMOObL
-4NTaTh, COMIOCTABIISATh, CPABHUBATH, npeocmaesienust u 00pabomxu OAHHbIX,
HHTEPIPETUPOBATD B IPOCTHIX CITyYasxX -yMemsb peuans HeCi0XiCHbLE 3a0adu Ha
peasbHbIC JaHHbIC, PEICTABICHHEBIEC B NPUMEHEHUE 3aKOHA DOILIUUX HUCET 8
BHjIe TaOJIHII, qrarpamMmm, TpaduKoB COYUONO2ULU, CMPAXOBAHUU, 30PABOOXPAHEHUL,
obecneuenuy 6€30nACHOCU HACENEeHUS 8
UPE3BLILAUHBIX CUMYAYUSIX
Texcmoegvie | -Pemath HeCIOKHBIE TEKCTOBBIE 3a1aUH -Pewams 3a0auu pazuvix munos, 6 mom wucie
2a0auu pa3HBIX THUIIOB; 3a0a4u NOBbIUEHHOU MPYOHOCTU;

-aHaJIM3UPOBATH YCIOBUE 3a/1a4H, IIPH
HEOOXOAUMOCTH CTPOUTD IS €€ PEIICHUS
MaTEeMaTHUYECKYH0 MOJIEIb;

-[IOHUMAaTh U UCTIOJIB30BATh JUIS PELICHHUS
3a1a4u uH(OPMAIIHIO, IPEICTABICHHYIO B
BHUJIC TEKCTOBOM M CHMBOJILHOM 3aITHCH,
cxeM, TaOJIuIl, AUarpaMM, rpauKoB,
PHUCYHKOB;

-IIefiCTBOBATD IO aJITOPUTMY,
CoJiepXKaIIeMycs B YCIIOBHH 33/1a4H;
-HICTIONIb30BATh JIOTUYECKHE PACCYKIEHUS
[IPH pEIIeHUH 33/1a4H;

-paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSIMH,
BBIOMpas U3 Bceil mHGOpManny, JaHHbIC,
HEOOXOANMEIE JUTSI pEIIeHHUS 3aa4u;
-OCYIIECTBIISATH HECIIOXKHBIN TTepedop
BO3MOJKHBIX PEIIeHni, BEIOMpast N3 HUX
OIITUMAJTBHOE 10 KPUTEPHSIM,
chopMyIHpPOBaHHBIM B YCIIOBUH;
-aHaJTM3UPOBATH M HMHTEPIIPETUPOBATH
MTOJTyYeHHBIE PEIIeHUs B KOHTEKCTE
YCIIOBHS 3a]a9¥, BRIOMPATh PEIICHHs, HE
MIPOTHUBOpEYAIIHe KOHTEKCTY;

-pemraTth 3aa4i Ha pacdeT CTOMMOCTH
MTOKYTIOK, YCITYT, TIO€3/I0K U T.IL.;

-pemraTh HeCIOXKHBIE 339, CBSI3aHHBIC
C JIOJIEBBIM YYaCTHEM BO BIIaJICHUHU
(upmoii, mpennpusTHEM,
HE/IBIDKUMOCTBIO;

-pemiath 3a1a4r Ha MPOCThIE MPOIIEHTHI
(cuCTeMBI CKHJIOK, KOMUCCHH) M Ha
BBIYHCIICHHE CIIO’KHBIX TIPOIIEHTOB B
Pa3TUYHBIX CXeMaX BKIAJO0B, KPEIUTOB U
UTIOTEK;

-pemraTh MpaKTHYECKHEe 3a1a4H,
TpeOyOIIUE UCIIOE30BAHUS
OTPUIIATEIBHBIX YUCEN: Ha ONPE/ICICHHE
TEeMIIEpaTyphl, Ha OTpE/ICTICHIE
TTOJIOXKEHUS Ha BPEMEHHOM ocH (710
HaIleld dPbI U TOCJIE), Ha IBUKECHUE
JICHEeXKHBIX CpelcTB (MpuxoJ/pacxon), Ha

-8b10UPAMb ONMUMATILHBILL MEMOO peuleHust
3a0a4u, paccmampueds paiuiHvle Memoobvl,
-cmpoums MoOenb peuenus 3a0ayl,
npoB0OUMb 00OKA3AMENbHbIEe PACCYHCOCHUS,
-peuwiams 3a0a4u, mpebyrowue nepebopa
8apUANMO8, NPOBEPKU YCIL08ULL, 8b1O0PA
ONMUMATLHO20 pe3yibmama;
-AQHATU3UPOBAMD U UHMEPRPEMUPOBATY
Ppe3yIbmamopl 6 KOHmMeKcme YCa08usi 3a0a4u,
8bIOUPAMb peulenusl, He NPomueopeyauue
KOHMEKCMY,

-nepesooums npu peuleHuu 3a0ayu
uHgopmayuio uz 00HoU hopmul 8 opyeyio,
UCNOABL3YSL NPU HEODXOOUMOCTU CXEMD,
mabauysl, epapuru, ouazpammol,
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onpeacicHue I‘J'IY6I/IHI)I/BI)ICOTI)I U T.II.,
-UCIO0JIL30BATh MMOHATHE MaciTada JJIsL
HaXO0XKJICHUA paCCTOHHI/Iﬁ " UIMH Ha KapTax,
I1aHax MECTHOCTH, INTaHaX IIOMCIICHUU,
BBIKpOHKaX, P paboTe Ha KOMIIBIOTEPE U
T.II.
B nosceonesnoi scusnu u npu uzyueHuu Opy2ux npeomMenos:
peliaTh HECIOXHBIC IPAKTUICCKUC pewanms npakmuieckue 3a0ayu u 3a0a4u U3
3aJ]a4M, BOZHUKAIOIINE B CUTYaAIUSX opy2ux npeomemos
TIOBCEIHEBHON XU3HU
I'eomempus | -OnepupoBaTh Ha 6a30B0OM ypOBHE -Onepuposams NOHAMUAMU. MOYKA, NPAMAZ,

MMOHATHUAMM: TOUYKA, ITpsAMasd, IMJIOCKOCTH B
MPOCTPAHCTBE, NapaIJICIbHOCTh U
IIEPIIEHIUKYJIAPHOCTD MPSIMBIX U
MJIOCKOCTEM;

-pacrno3HaBaTb OCHOBHBIC BUbI
MHOTOTPaHHHUKOB (TIpU3Ma, MUPaMH/Ia,
IPSMOYTOILHBIHN Tapajuiesenumesn, Kyo);
-H300pakaTh U3ydaeMblie QUTYPHI OT
PYKH U C IPUMEHEHUEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;

-nenaTh (BRIHOCHBIC) TIOCKHUE YEPTEXKHU U3
PHUCYHKOB TIPOCTHIX 00BEMHBIX (QHUTYD:
BHJI CBEpXY, COOKY, CHU3Y;

-M3BJIEKaTh HHPOPMAITHIO O
MIPOCTPAaHCTBEHHBIX TEOMETPHUIECKHIX
(urypax, mpencTaBIeHHYIO Ha YepTexax
U PUCYHKaX;

-ipuMeHsITh Teopemy lludaropa mpu
BBIYHCIICHUH DIIEMEHTOB
CTepeoMeTpruiecKux (puryp;

-HaXOJUTh OOBEMBI U TUTOIIAIH
MOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHHUKOB C IPUMEHEHNEM
opmyur;

-pacro3HaBaTh OCHOBHBIE BUIBI TEI
BpareHus (KoHyc, IIHHAD, cepa u
1iap);

-HaXOJUTh OOBEMBI U TUTOIIAIH
MOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHHUKOB U TEJ BPALICHUs C
puMeHeHneM (popmMyn

NIOCKOCHb 8 NPOCPAHCMEe, NAPALIEIbHOCHb
U NEPREHOUKYIAPHOCHIb NPAMBIX U NIOCKOCMEL,
-NPUMEHAMb O] pellenust 3a0ay
2eomempuyeckue axmuol, eciu yciosus
npuUMeHeHus 3a0aHbvl 8 AGHOU hopme;

-peuiams 3a0ayu Ha HAxXoMcoeHue
2e0MEeMPUYECKUX GeIUYUH NO 00pa3yam umu
aneopummam,

-0enams (8bIHOCHbLE) NIOCKUEe Yepmedc U3
PUCYHKO8 00BbEMHBIX (hucyp, 8 mom ducie
pucosamu U0 ceepxy, cOOKy, Cmpoums ceveHus
MHO202PAHHUK OB,

-U36IeKamy, UHMEPRPEMUPOLaAms u
npeobpazosvieams uHGoOpmayuio o
2eoMempuyeckux Queypax, npedcmaeieHHyIo Ha
yepmedicax,

-npuMensimy 2eomempuyeckue axmol 0t
Peulens 3a0ay, 8 MoM Yucjie NPeonoIaeaouux
HeCKOIbKO Wlae08 peuleHus;

-ONUCLIBAMb 63AUMHOE PACHOJIOJCEHUE NPIMBIX
U nrocKocmeti 8 NPOCMPAHCmMee;
-ghopmynupogams ce0UCMBEa U RPUHAKU Pueyp;
-00Ka3b18AMb 2e0MEMPUYECKUE YIBEPIICOCHUS,
-81a0ems CManoapmuol Kiaccugurxayuer
NPOCMPAHCMBEHHBIX (hucyp (nupamuosi,
npusMbsl, napaiienenuneosl);

-HAxXo00umsv 06veMbl U NIOWAOU NOBEPXHOCTEL
2e0MempUYecKux mejl ¢ RPUMeHeHUeM GOopMYIL;
-GbIYUCTISING PACCIOSIHUSL U YTbl 8
npocmpancmee

B noecednesnoit scusnu u npu uzyieHuu Opy2ux npeomemos:

-COOTHOCHTH aOCTpaKTHBIE
reoOMETpUYEeCKrE TIOHATHS U (PaKTHI ¢
peaIbHBIMH KU3HEHHBIMH O0BbEKTaMH U
CUTYalLlUsIMU;

-HCTIOJIB30BaTh CBOMCTBA
MIPOCTPAaHCTBEHHBIX TEOMETPUIECKUX
(buryp ams pereHust TUIIOBBIX 33134
MIPaKTUYECKOr0 CONIEPKAHUS;
-COOTHOCHUTB IUIOIIAH MOBEPXHOCTEN TEN
OJJMHAKOBOH (POPMBI Pa3INIHOrO
pasmMepa;

UCNONBL3068AMb CBOUCMBA 2COMEMPULECKUX
Queyp 0nsa pewenus 3a0ay NPAKMUYEcKo2o
Xapaxkmepa u 3a0a4 u3 opyaux obiacmetl
3HaHU
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-COOTHOCHTH 00EMBI COCYI0B
OJIMHAKOBOH ()OPMBI Pa3IMIHOTO
pasmepa;
-OIIeHUBaTh (popMy MPaBUITBHOTO
MHOTOTPaHHHUKA TTOCTIE CITUIIOB, CPE30B U
T.11. (OIpenensiTh KOMMYECTBO BEPIIHH,
pebep u rpaHeil MoNMy4eHHBIX
MHOTOTPaHHHUKOB)
Bexmopot u | -OniepupoBath Ha 6a30BOM ypOBHE -Onepuposams NOHAMUAMU 0eKAPMOGbl
KoopOounam | TIOHSATHEM JIEKapTOBBI KOOPIMHATHI B KOOPOUHAmbl 8 NPOCMPAHCMEE, BEKMOP,
bl 6 MPOCTPAHCTBE; MOOYIb 8EKMOPA, PABEHCMBO BEKIMOPOS,
npocmpancm | -HaXOIUTb KOOPIMHATHI BEPIIHH KyOa U KOOPOUHAMbL BEKMOPA, Y201 MeNCOY
6e MPSIMOYTOJIFHOT'O MTapaJuieienuieaa BEKMOPAMU, CKATAPHOE NPOU38e0eHUe
BEKMOPO8, KOTUHEeAPHble BeKMOPbL,
-HAX0OUMb PACCMOSIHUE MENCOY 08V ML
MOYKAMU, CYMMY 8eKMOPO8 U NPOU3EEOeHUE
BEKMOPA HA YUCTO, Y20l MeNCOY BEKMOPAMU,
cKanspHoe npouzgedenue, packiaovleamy
BEKMOP NO 08YM HEKOJLIUHEAPHbIM 8EKMOPAM,
-3a0asams NIOCKOCHb YPAGHEHUEM 8
0ekapmosoll cucmeme KOOPOUHAm,
-pewams npocmetiwiue 300a4u 66e0eHUeM
BEKMOpPHO20 bazuca
Hcmopus -OnucCeIBATh OTIEILHBIE BBIIAIOIIAECS -Ilpeocmasnams 8KkaA0 8b10AIOUUXCS
Mmamemamu | PE3YIBTATHI, TIONyYSHHBIC B XO/I€ MaAmemMamuxo8 6 pazeumue MamemMamuxy u
KU pa3BUTHS MaTEMAaTUKU KaK HAYKH; UHBIX HAYUHBIX 0bracmell;
-3HATh MPUMEPHl MATEMAaTHIECKIX -NOHUMAMb POTIb MAMEMAMUKY 8 PA3GUMUL
OTKPBITUH 1 UX aBTOPOB B CBSI3U C Poccuu
OTEUECTBEHHON U BCEMUPHON UCTOPUEN;
-IIOHUMATh POJIb MATEMATHKH B PA3BUTHH
Poccun
Memoowt -[IpyMeHSITh N3BECTHBIC METOJIBI TIPH -Ucnonvzosamv 0cHogHbIE MEMOObL
Mmamemamu | PEIICHUU CTaHAAPTHBIX MATEMATHUECKUX | QOKA3AMeNbCmed, nposooums 00KA3AmMenbCmeo
Kl 3anaq; U 8BINOTHAMb ONPOBEPIHCEHUE;

-3aMe4aTh M XapaKTepu30BaTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
OKpYXarollel AeCTBUTENbHOCTH;
-IPUBOAUTH IPHUMEPHI MATEMAaTHUECKUX
3aKOHOMEPHOCTEH B IIPUPOE, B TOM
YHCcIIe XapaKTePU3YIOIIUX KPacoTy U
COBEPILICHCTBO OKPYXAIOIEro MUpa 1
MPOU3BEICHUN UCKYCCTBA

-NpUMEHAMb OCHOBHbBLE MEMOObL PeUleHUs.
MaAmemamuyeckux 3a0ay;

-HA OCHOBE MAMEMAMUYECKUX
3aKOHOMEPHOCEN 8 NpUpooe
Xapakmepuzo8ams Kpacomy u CO8EpUIeHCMEO
OKPYIICaiowie20 Mupa u npou3gedeHull
uckyccmea;

-NpUMEHSIMb NPOCMeuUe NPOSPAMMHbBLE
cpeocmaa u d1eKmpPOHHO-KOMMYHUKAYUOHHbBLE
cucmeMmbl npu peulenuy MamemMamuyeckux
3a0ay




2. Conep:xkanue yueOHOro npeamera «MaremaTtuka
(BrJIIOYas aJIredpy M HA4YaJ1a MAaTEMATHYECKOI0 aHAJIM3a, T€OMETPHIO)

ba3oBrlil ypoBeHb

OcHoBHasi 0a30Basi IporpamMma

Auredpa M HayaJla MaTeMATHYeCKOI0 AHAJIU3A

DJiIeMEeHThI TEOPHH MHOKECTB U MAaTeMATHYeCKOil JTJOTHKH

KoneuHoe MHOKECTBO, 3JIEMEHT MHOXKECTBA, IIOJMHOXKECTBO, I€peceYeHue U OObEIUHECHHE
MHOYECTB, YHCJIOBbIE MHOKECTBA HA KOOPJIUHATHOM MPSAMOMU, OTPE30K, HHTEPBAI, NPOMEIHCYMOK C
8bIKOJIOMOLL MOYKOLL, epaduueckoe npedcmasieHue MHONICeCms Ha KOOPOUHAMHOU NIOCKOCMU.
YTBepxkaeHue (BbICKa3bIBaHWE), OTPUIIAHUE YTBEP)KICHUS, UCTUHHBIE U JIOXKHBIC YTBEPXKICHUS,
CIIEJICTBUS], YaCTHBIN CiTydail 0011Iero yrBepkIeHus, KOHTPIPUMED, A0KA3aTEIbCTBO.

Yucjia v BbIpaKeHUsl

IToBTOpenue. PemeHwe 3amad € MCHOJIB30BAaHUEM CBOWCTB YHCEI W CHUCTEM CUHCIICHMS,
JETUMOCTH, J0JIE W YacTed, MPOLIEHTOB, MOAYyJeH yucen. PemeHue 3amad ¢ HMCHOJIb30BAHUEM
CBOWCTB CTEMEHEWM © KOPHEH, MHOTOYJIEHOB, NPEOOpa30BAHHII MHOTOWIEHOB U JIPOOHO-
paIlMOHATBHBIX BEIPAKEHUM.

Pemenue 3aga4 ¢ MCNoyib30BaHUEM I'paAyCHOM MepbI yriia. Mo1ynb 4ucia U €ro CBOMCTBA.

Kopenb n-ii cremeHu m ero cpoiicrBa. CreneHb ¢ JIEWCTBUTEIBHBIM TOKa3aTEIEM, CBOMCTBA
creneHd. JleWcTBUSI ¢ KOpDHAMHM HATypaJlbHOW CTETNEHH W3 YHCEN, MONCOECMBEHHblEe
npeoopazo08aHus blpadCceHul, GKI0YAUUX CIMeneHy U KOpHU.

Jlorapudgm umcaa. [lecatuunple U HarypaibHble Jorapudmsbl. Yucno e. Jlorapudmuueckue
ToxxnaecTBa. [leiictBust ¢ jorapudmamu uucen; mnpocmetiwiue npeodpaA’08aHUs blPANCEHUL,
BKIIOUAIOUJUX 102APUPMDL.

N3o0paxkenne Ha YHUCIOBOM MPSAMOM IEIBIX M PAIMOHAIBHBIX YHCEN, KOpHEH HaTypaJlbHOU
CTETeHU U3 YHUCEI, JIOTapu(hMOB UKCE.

TpuroHomerpuueckasi OKpPY:KHOCTb, paduanHas mepa yena. CHUHYC, KOCHHYC, TaHT€HC,
Komanzenc TPOU3BOJBHOTO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO M CIEIACTBUS W3
Hero. 3HaueHUs TpuroHomerpudeckux dynknuid mns yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

( ,E, E,E, T pan). Dopmynvl  CLONCEHUS  MPUSOHOMEMPUYECKUX — (DYHKYUl,  hopmyiv
6 4 3 2

npugeoenus, opmynvl O0B80UHO20 apaymenmd. ApPKKOCHHYC, apKCHHYC, AapKTaHIeHC YHCIa.

Apkxomaneenc uucia.

YpaBHeHNs M HEPaBEHCTBA

IToBTOpEeHue. YpaBHEHHS M HEPABEHCTBA C OJHOM IIEpeMEHHOU. PelieHue 3amay ¢ MOMOILBIO

YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHON MEPEMEHHOM, ¢ MPUMEHEHUEM U300paKeHuUs

YHUCJIOBBIX IPOMEKYTKOB.

[IpocTeitmme nppauoHaIbHbIE YPaBHEHUS.

[Ipocreiiiue moka3aTeNbHbIE YpaBHEHHS U HepaBeHCTBA. Jlorapudmuueckue U IMOKa3aTeIbHBIC

ypaBHenust Buma log,(bx+c)=d, a®™° =d, rme d mMoxHO NPEJICTaBUTh B BHJE CTEIEHH C

OCHOBAaHHUEM ¢ U PALIMOHAIBHBIM I0KA3aTeNIEM, U UX PEILICHUS.
[MpocTeiiie TPUTOHOMETPHUYECKUE YpaBHEHHs: SIN x = a, COS x = a, g x = a, e a — Tabnu4HOoe
3Ha4eHHE TPUTOHOMETPUYECKOHN (PYHKIIMHU, U UX peIIEeHHS.

HepaBenctBa ¢ oxHoii mepemenHoil Bumalog, X<d,a” <d, rme d MOXHO MpeACTaBUTH B BHIE

CTEIICHU C OCHOBAHHUE .
Hecnooicnvle  payuonanvuvie,  nokazameivHvle,  lo2apupmuieckue,  mpueOHOMEMpU4ecKue
VPaGHeHuUsl, HepageHcmea U UX CUCmeMbl, npocmetiuue UPpAYUOHAIbHble VDAGHEHUs U
HepageHcmaa.

Memoo unmepeanog ons pewenus nepaseHcms. Pewenue ypasrenuii u HepageHcmas, cooepicaujux
nepeMeHHyI0 n00 3HAKOM MOOYJIAL.

Vpasuenus, cucmemsl ypasHeruii ¢ napamempom.



DOyHKIUA

[Monsitue ¢pynkuuu. Hynn QyHKunu, mpoMeXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hanbonbiee u
HauMeHbllee 3HaueHue QyHKuuu. IlepmoguuHocTs (QyHKIMM. YeTHOCTP M HEUETHOCTb (YHKLUH.
Cnoorcnvie pynxyuu.

IloBTOpeHue. Pemenne 3amad ¢ MCIOJB30BAaHMEM YHCIOBBIX (GYHKIUMH M HX TrpaduKoB.
Wcnonb3oBaHnue CBOMCTB U TpaduKOB JIMHEWHBIX M KBAJApPAaTHYHbIX (YHKUMH, 0OpaTHOMI

MIPONOPLHUOHAIBHOCTU U (PYHKIMH Y = \/; . 'paduueckoe penienne ypaBHEHUI 1 HEPABEHCTB.
CreneHHas, T1OKa3aTelabHas U Jorapupmuueckue (QyHKIUM; MX CBOHCTBA M  TrpaduKu.
Tpuronomerpuveckue GyHKuM Yy = COS X, Y = Sin X, y = tg X, y = ctg X. CpoiictBa u rpaduku
TpUroHOMeTpHueckux QyHKIUH. Obpammusie mpuconomempuyeckue QYHKYuU, ux ceouUcmea u epaguru.
Ilpeobpazosanue epaghuros ynxyuu: cogueu 60016 KOOPOUHAMHBIX OCell, PACMANCEHUe U Cocamue,
CUMMEMPUsL OMHOCUMENbHO KOOPOUHAMHBIX Ocell U Hayaia koopounam. I paguxu e3aumuo obpammwix
GdyHryuil.

[TokazarenbHas GyHKIMS U €€ CBOMCTBA U IpauK.

Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA U rpaduK.

CrenenHnas GyHKIMS U €€ CBOICTBA U IpaduK.

IIpeobpazosanus epaghukos GyHxyuil: cosue 860016 KOOPOUHAMHBIX OCEU, PACMANCEHUE U CHCamue,
ompasiceHue OMHOCUMENbHO KOOpOUHamublx oceli. I paguyeckue memoowl peulenus: ypagHeHull u
HepaseHcms. Bzaumno obpamuvie pynxkyuu. I paguxu 63aumno odpammuvix hynkyuil.

TekcToBble 3a1a4n
IloBTOpenue. Pemienue 3amay Ha JBMKEHHE M COBMECTHYIO pabOTy C MOMOIIBIO JIMHEHHBIX U
KBaJIpaTHBIX YPABHEHUH U UX CUCTEM.

DJIeMEeHThI MAaTeMaTH4YeCKOr0 aHAJIU3a

Ionsamue npedena uucnosou nocredosamenvrocmu. IlponsBomHas (QYHKIIMH B TOYKE.
Kacarenbnas x rpaduxy ¢yaknun. [eomerpuueckuit W (QUINYECKHA CMBICT TIPOM3BOIHOM.
[TpousBoaubie ameMeHTapHBIX (QYHKIUH. IIpon3BomHas CyMMBI, TPOHM3BEACHUS, YACMHO20, IBYX
G yHKITHA.

Bmopas npoussoonas, ee cecomempuneckuii u puzuyeckuii cCMulci.

[lonstne o HempepbIBHBIX GYHKIUAX. TOYKH OJKCTpemMymMa (MakCMMyMa W MHUHUMYMA).
HccnenoBanue »neMeHTAapHbIX (YHKIMH Ha TOYKM OKCTPEMyMa, HAXOXKJICHHE HauOOJBIIET0 W
HauMEHBIIIET0 3HAYCHWH (DYHKIUH C MOMOIIBI0 TPOM3BOMHON. [locmpoenue epaghuxos gyukyuil ¢
nOMOWbIO NPOU3800HbIX. IIpumenenue npouzeo0HOU NPU peuleHUuU 3a0au.

Ilepsoobpasnas. Ilepeoobpasnvie anemenmapuvix  @yukyui. Ilnowaoe KpusoruneuHoll
mpaneyuu. @opmyra Hotomona-Jletionuya. Onpedenennsiii unmeepai. Boiuucienue niowadei niockux
Queyp u 0b6vemos men 8pawenus ¢ NOMOWbIO UHMESPAd.

[IpousBonnas ¢ynkuuu B Touke. KacarenpHas k rpaduky dynkuuu. ['eomerpudeckuili u
¢busznueckuit  cMpicn  npousBogHOM. [IpowsBoanbie snemeHTapHbIX  GyHKUUH. [lpasuna
oughgepernyuposarus.

Bmopas npouzsoonas, ee ceomempuueckuil u Qpuzuueckuii CMbicI.

[Tonsitne o HenpepbBHBIX (yHKIUAX. Touku skcTpemyma (MakCUMymMa M MHUHHUMYMA).
HccnenoBanue sieMeHTapHBIX (DYHKIUH HAa TOYKM JKCTpeMyma, HaumOoJblliee W HauMEHbIIee
3HaYEHHUE C TIOMOIIBIO TPOU3BOIHOU. [locmpoenue epaghuxos GyHkyuii ¢ NOMoubIO NPOU3BOOHDBIX.
IIpumenenue npouz800HOU NPU peutenuy 3a0ay.

IlepBooOpa3nas. [lepsoobpasuvie snemenmapuvix @yukyui. Ilnowaos KpugonuHenHou
mpaneyuu. Popmyna Hviomona-Jleiionuya. Onpedenenuviii unmezpan. Beiuucienue niowaoei
NIOCKUX hucyp u 06veMo8 mei 8paueHus ¢ NOMOubI0 UHMe2paa.

I'eomerpus

IloBTOpeHue. Pemienue 3amau ¢ NpPUMEHEHHEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3ajJadyd Ha
JIOKa3aTeIbCTBO M IIOCTPOEHHE KOHTpHpuMepoB. lcrnonp3oBaHue B 3ajadax HPOCTEHIIMX
JOTUYECKUX NpaBwil. Pelenue 3a1a4 ¢ UCHOJIB30BaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHUN
B IIPSIMOYT'OJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXyroJibHUKaMu. Pemenue 3agau ¢



UCIOJb30BaHMEM (DAKTOB, CBSI3aHHBIX C OKPYXKHOCTAMH. PemieHue 3ajad Ha HU3MEpEeHUs Ha
IJIOCKOCTH, BBIYMCIICHUE JUIUH U IUIomanel. Pewenue 3a0au ¢ noMouyblo 6eKmMopos u KOOPOUHAM.
Harasanas crepeomerpusi. Ourypel u ux mzobpaxenus (ky0, nupamuia, npusma). OcHogHble
noHAmus cmepeomempuu u ux ceovicmsa. Ceuenus Kyoa u Terpaspa.

Touka, npsiMasi ¥ IUIOCKOCTb B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX.
B3aumHoe pacrnosio’keHue NpsMbIX U INIOCKOCTEH B NpocTpaHcTBe. [lapaiienbHOCTh NPSAMBIX U
IUIOCKOCTEH B MpocTpaHcTBe. M300pakeHne mNpoCcTEHIIMX MNPOCTPAHCTBEHHBIX (UIyp Ha
IIJIOCKOCTH.

PaccrostHus mexxay Gpurypamu B IpoOCTPaHCTBE.

VYrubl B npoctpancTse. [lepreHIMKyIIpHOCTD NPSAMBIX U INIOCKOCTEM.

[Ipoekiust ¢urypsl Ha TUIOCKOCTh. [IpH3HAKHM MEPIEHAMKYISIPHOCTH TPSAMBIX M IUIOCKOCTEH B
npocrpaHcTBe. Teopema o Tpex neprneHIuKyispax.

Muororpannuku. Ilapamnenenunen. CpolicTBa MNpsIMOYTOJIBHOTO Mapajjienenunena. leopema
[Tudaropa B npocrpanctse. [Ipuzma u nupamuga. [IpaBuiibHasg nupamMuia ¥ npaBuiibHas IpU3Ma.
[Tpsimast mupamuia. DIeMEHTHI IPA3MBI H TAPAMUJIBI.

Tena BpamieHus: UUIMHIP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KpPyroBOTO
LHWIMHJIPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.
IIpeocmasnenue 06 yceueHnom KOHyce, cedeHusi KOHyca (napanieibHoe OCHOBAHUIO U NPOX0Oosuyee
yepes BepulUHy), CedeHus YUIUHOpAa (NapaiieibHO U NepneHOUKVIAPHO OcCu), cedeHusi wapa.
Paszeepmra yununopa u kouyca.

Ilpocmetiwue rombuHayuu MHO20ZPAHHUKOE U mel 8pawjeHus medxcoy cobdou. Buruncienue
3JIEMEHTOB IPOCTPAHCTBEHHBIX GUTyYp (pedpa, AuaroHaau, yrisl).

[Inomane MOBEPXHOCTH MPAaBHIBHOM NUpaMUAbl W HpssMoM npu3Mmsel. [lmomane moBepxHOCTH
MPSIMOTO KPYTrOBOTO IIMJIMHAPA, MPSIMOT0 KPYrOBOrO KOHYca U IIapa.

[Tonsarue 06 o6peme. OOBbEeM MUpaMUIbI U KOHYCa, TPU3MBI U InHApa. OO0beM mapa.

IlooobHvle mena 6 npocmpancmee. COOTHOILIEHUSI MEXAY TUIOLIAASIMH TIOBEPXHOCTEH 1 00beMamMu
MOI0OHBIX TEI.

Heuoicenus 6 npocmpancmee: napauiesbHblii NEPeHOC, YEHMPAlbHAs CUMMEMPUs, CUMMEMpPUsl
omHocumenbHo naockocmu, nosopom. Ceovicmea Oeudicenuti. Ilpumenenue OudiceHuti npu
peuteHuu 3a0a.

BekTopsl 1 koopauHaThl B ipocTpancTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO, Yrol
Mexay Bekropamu. KosumHeapHble M KOMIUIaHapHbIe BEKTOPbl. CKanipHoe npousgedenue
sekmopos. Teopema o pasznodxcenuu 8ekmopa no mpem HeKOMniaHapuwvim eexkmopam. CransapHoe
npouszgedeHue 6eKkmopos 6 KoopouHamax. Illpumenenue 6exkmopos npu pewieHuu 3a0ai Ha
HAxoxcoenue pacCmosHul, OJuH, niowaoell u 06vemos.

Vpasnenue ninockocmu 6 npocmpancmee. Ypasuenue cgepvl 6 npocmpancmee. opmyra 0ns
8LIYUCTCHUS PACCMOAHUSL MeHCOY MOUKAMU 8 NPOCIPAHCMEe.

CraTtucTika U TeopUsi BEPOSITHOCTEN, TJOrHKAa 1 KOMOMHATOPUKA

BepositHoCcTh M cTaTHcTHKA. PaboTa ¢ JaHHBIMHA

IloBTOpenue. Pemienune 3amay Ha TabmuM4YHOe W rpaduueckoe TMpeACTaBICHUE JaHHBIX.
Hcnonb3oBaHne CBONCTB W XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpPEAHUX, HAMOONBIIETO H
HAaWMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCnepCUll.

YactoTa 1 BEpOSITHOCTh COOBITHS. JJOCTOBEpHBIE, HEBO3MOXHBIE U CIIy4ailHble COOBITHSL.

Pewenue 3a0au ma onpedeneHue yacmomel U GepoamHocmu  cobvimuu. Buiuucienue
8epOSIMHOCMEL 8 ONLIMAX C PABHOBOIMONCHLIMU INeMEHMAPHbIMU Ucxo0amu. Pewenue 3adau c
npumeHenuem Kombunamopuxu. Pewenue 3a0au Ha @vluUC/IeHUEe BEPOSIMHOCMEU He3A8UCUMBIX
cobvimull, npumeHenue Gopmynvl CroxceHus eeposmuocmel. Pewenue 3adau c npumenenuem
ouazpamm Jiinepa, oepesa eeposmuocmetl, hopmynvt beprynnu.

Yenosnasn eeposmuocmes. Ilpasuno ymuooicenus eepossimuocmeni. Qopmyna noiHou 8eposmHoCmu.
Jluckpemnvie cnyuatinvle enuuuHvl U pacnpeoenenus. Heszasucumvie cnyyaiinvie 6enUUUHDL.
Pacnpeoenenue cymmor u npouszsedenus: He3a8UCUMBIX CTYUAUHBIX BEIUYUH.



Mamemamuueckoe  ooxcuoanue U oucnepcus — CIV4auHou  geauuunvl. I eomempuyeckoe
pacnpedenenue. Bunomuanvroe pacnpedenenue u e2o C80UCMEA.

Henpepuignvie cnyuaiinvie eenuuunvl. Ilonamue o niomumocmu eeposmuocmu. Pagnomephoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o Napamempbi.

Ilonamue o nopmanvHom pacnpedenenuu. Ilapamempovl HopmanrbHo20 pacnpeodenenus. [Ipumepoi
CVYAUHBIX 8EeNUYUH, NOOYUHEHHBIX HOPMANLHOMY 3AKOHY (NOSPeuHOCmb U3MepeHull, pocm
yenogexa).

Hepasencmeo UYebviuwesa. Teopema bepuynnu. 3axon 6onvuwiux uucen. Buvibopoumwiii memoo
uzmepenus geposimuocmeti. Ponv 3akona 6onvuiux yucen 6 Hayke, npupoode u obujecmae.
Kosapuayus 0eyx cayuaiinvix eenuyun. Ilowsmue o koagguyuenme xoppenayuu. Cosmecmmbvie
Haba00eHUuss 08YX cayyaunvlx eenudut. Ilonsmue o koppensyuu. Bwibopounwiii xkosgguyuenm
Koppeasayuu.

3. TemaTnuyeckoe MJIAHUPOBAHHUE
€ YKa3aHHe KOJIUYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHE KAKI0H TeMbl

YueOublii npeaMet «MaTemMaTuKa»
OcHoBHasi 6a30Basi NporpaMmma
(u3 pacuera: 10 yacoB B Henenro (34 yueOHbIX HeeIn) 32 2 1oa)

Ne OcHoBHBIE pa3/iesbl COAepPKAHUSA KoiunuecTBo yacos
101 (B TOM umcie
KOHTPOJIbHbIE padoThl)
* | DJIeMeHTbI TEOPUH MHOKECTB H MAaTeMaTHYeCKOM Yacsl HE BBIICISIIOTCS
JIOTMKH
1 | Yuciaa u BeIpaskeHust 45
1.1 | Yucna, KOpHU, CTETICHU 12
1.2 | OCHOBBI TPUTOHOMETPUH 13
1.3 | Jlorapudmbl 8
1.4 | IIpeoOpazoBaHue BhIpAKEHUN 12
2 | YpaBHeHUsI H HepaBeHCTBA 36
2.1 | YpaBHeHus 18
2.2 | HepaBenctBa 18
3 | ®yHkuuu 33
3.1 | Ompenenenue u rpaduk GyHKIUH 20
3.2 | DnemeHTapHOE HccaeI0BaHne QYHKIHHA 6
3.3 | OcHOBHBIE 37IeMEHTapHBIC PYHKIIH 7
4 | DaeMeHTHI MATEMATHYECKOT0 aHAJIN3a 34
4.1 | IlpousBoxHas 8
4.2 | UccnenoBanue GpyHKImii 15
4.3 | IlepBooOpa3Hasi 1 UHTETPa 11
5 | I'eomerpus 104
5.1 | [Inanumetpus 5
5.2 | lIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE 39
5.3 | MHororpaHHuKu 14
5.4 | Tena u MOBEPXHOCTH BpalCHHSI 13
5.5 | U3MepeHne reoMeTpuyecKiX BEIMYUH 15
5.6 | KoopauHatel U BEKTOPbI 18
6 | CtaTucTHKA W TeOpHsl BePOSITHOCTEH, JOTHKAa M 15
KOMOMHATOPHKA
6.1 | DneMeHThl KOMOMHATOPUKH 5




6.2 | DIEeMEHTHI CTATUCTUKH 4
6.3 | DneMeHThI TEOpHH BEPOSTHOCTEH 6
IloBTOpEHUE 73
HUTOI'O 340
IIpuioxenue 1
KomudukaTopsl cOCTaBJICHBI HA OCHOBE
Komudpukaropos KUM EI'3-2020
Koauduxarop
TpeOOBaHUIl K YPOBHIO MOATOTOBKH 00y4aIOIIMXCS VIS IPOBEIeHUsI
KOHTPOJIA peaju3aluy NporpaMmmal
no MATEMATUKE nus 10-11 knaccos
Kox
KOHTPOJIUPY
Kon
€MOoro TpeGoBaHus (yMeHHUs1), MPOBepsieMble 3a1aHUSIMH
pasiena TpedoBaHUA
(ymeHus)
1 YMeTh BBINOJTHATH BBIYUCIEHUS H TPeodpa3oBaHus
11 BemonaaTs apudmernyeckue 1eicTBHS, coueTast yCTHbIE U TUChbMEHHBIE
NIPHUEMBI; HAXOJANUTH 3HAYCHU S KOPHSA HaTypa.HI)HOI\/’I CTCIICHU, CTCIICHHU C
pALOHATIBHBIM [TOKA3aTENeM, Jorapudma
1.2 BbruncnaTh 3HaueHUS YUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYIECTBIIS
HEOOXOIMMEBIC TIOJICTAHOBKHU U MTPeoOpa30oBaHuUs
1.3 IIpoBOIUTE 110 H3BECTHRIM (OpMYJIaM U TIPaBUIIaM MPEeoOpPa30BaAHUS
OYKBEHHBIX BBIPa)K€HUH, BKIIIOYAIOLIUX CTEIEHH, PaIuKalbl, Jorapupmsl 1
TPUrOHOMETpUYECKUE PYHKIMH
2 YMeTh peliaTh YpaBHEHHsI M HEpaBeHCTBA
2.1 Pemwats panmonanbHbIe, HPpALOHAIBHBIE, IOKA3aTEIbHBIE,
TPUTOHOMETPHUUYECKHE U JIOTAPUPMUYIECKUE YPABHEHHS, HX CUCTEMBI
2.2 Pemate ypaBHEHHUSI, IPOCTENIINE CUCTEMBI YPABHEHUN, UCIIONIb3Ysl CBOMCTBA
(hyHKIHH 1 uX TpadUKOB; UCIIOIB30BATh ISl IPUOIIMKEHHOTO PEIIeHS
ypaBHEHUH M HEPABEHCTB TpadUIecKUil METO
2.3 PemaTts panmonanbHble, IOKa3aTelbHbIE U JIOTApU(PMUIECKIE HEPABEHCTBA, NX
CHCTEMBI
3 YMeTh BbINOJHATH JecTBUSA ¢ QYHKIIUSAMH
3.1 OnpenensTe 3HaUeHNE PYHKIIUA IO 3HAYCHUIO apTyMEHTa IIPH Pa3InIHbBIX
cnoco0ax 3amaHus GyHKIIUH; OMMUCHIBATH MO Ipa)UKy MMOBEACHNE U CBOMCTBA
(hyHKIIIH, HAXOAUTH 10 TpaduKy PYHKINH HanOOJbIIIee 1 HANMEHBIIIEe
3HAYEHMS; CTPOUTH TPAPUKH H3YIEHHBIX (HYHKITHHA
3.2 BrerancnsaTe mpon3BoHBIE B TEPBOOOPA3HBIC IIEMEHTAPHBIX (DYHKIIAN
3.3 HUccnenoBate B mpocTelmumx ciydasx GyHKIUU HA MOHOTOHHOCTB,
HaXxoIuTh HanOoJblllee U HAMMEHbLIee 3HaueHs] PyHKIMH
4 YMeTb BBINOJHATH e CTBHS € TeOMEeTPHYECKUMH (pUrypamu,
KOOPAMHATAMHU U BEKTOPAMM
4.1 PemaTs nuaHnMerpuyeckue 3a1a4 Ha HAaXO0XJIEHUE FeOMETPUUECKUX BETUINH
(mvH, yTIIOB, TUTOIAAEH)
4.2 PemwaTs npocreiimme crepeoMerpiuuecKie 3a1aun Ha HaXOXKJICHHE
reOMETPUYECKUX BETMYMH (IJIMH, YTJIOB, IIOMmAaAeld, 00beMOB); NCIIOIB30BATh
[IPH PELICHUH CTEPEOMETPHYECKUX 3a/1a4 IUIAHUMETPUUECKHE (DAKThI M METOJIBI
4.3 OmnpenensaTe KOOPAWHATH TOUKU; IIPOBOIUTH ONEPALIUU HAJ BEKTOPAMHU,
BBIUMCIIATh JUIMHY ¥ KOOPJIMHATHI BEKTOPA, YTOJ MEKIY BEKTOPAMHU
5 YMeTh CTPOMTH M MCCJIEIOBATH NMPOCTeiilline MaTeMaTHYeCKHe MO/IeJIH

5.1 MogenupoBath peajibHble CUTYAIMK Ha S3bIKE aNre0pbl, COCTABISTh YPaBHEHUS




1 HCPABCHCTBA I10 YCJIOBUIO 3aa4U,; UCCIICJOBATh TOCTPOCHHBIC MOJCIIU C
HCIIOJIb30BAHMEM alllapara aJr e6pI>I

5.2 MogenupoBath pealbHble CUTYaIK Ha S3bIKE TEOMETPUH, UCCIEN0BATh
MOCTPOEHHBIE MOJIENHY C MCIOIb30BAHUEM T€OMETPHUUECKUX MOHSATHI 1 TEOpEM,
anmapara anreOpbl; pemaTh MPaKTHYeCKHe 3aJauu, CBI3aHHbBIE C HAXOXKICHUEM
reOMETPUYECKUX BEITHUNH

5.3 [IpoBoauTh HOKa3aTENbHBIE PACCYKICHHS MTPH PEIICHUH 3a/a4, OLICHUBATD
JIOTUYECKYI0  MPaBHIILHOCTH PAaCCyKIEHUH, paclio3HABATH JOTHYECKH
HEKOPPEKTHBIE PACCYKICHHS

5.4 MogenupoBath peaqbHble CUTYallMH Ha SI3bIKE TEOPUH BEPOSITHOCTEH H
CTaTUCTHKH, BBIYUCIATH B MPOCTEHIIINX CITy4asiX BEPOSITHOCTU COOBITHIA

6 YMeTh HCNOIB30BATH NPHOOPETEHHBIE 3HAHUSI M YMEHUsI B MIOBCETHEBH O
JKM3HU U IPH M3YYEeHUH APYTUX MPEIMETOB:

6.1 AHanmM3upoBaTh peasibHbIC YNCIIOBbIC JaHHBIE, HHPOPMAIHIO CTATHCTHYECKOTO
XapakTepa; OCYIIECTBIATh MPAKTUUYECKHE PacyeThl IO hopMyiam;
I10JIb30BATHCS] OLLEHKON U MPUKUJKON IPH MPAKTUYECKUX pPacyeTax

6.2 OnwuckiBaTh C MOMOIIBIO (GYHKINMH pa3iiHyHbIe PeabHbIe 3aBUCHMOCTH MEXTY
BEIMYMHAMH U HHTEPIPETUPOBATH UX IpadUKH; 3BIEKaTh HHHOPMAIIHIO,
MIPECTABICHHYIO B TA0JMIIAX, HA JUarpamMmax, rpagukax

6.3 PemaTh npukiagHbie 3a71a4n, B TOM YHCJIE COIUALHO- SKOHOMUYECKOT0 1
(u3nvecKoro xapakrepa, Ha HAauOONbIINE ¥ HAUMEHBIIINE 3HAYCHUS, Ha
HAXOX/ICHUE CKOPOCTH M YCKOPEHHS

Koauduxarop
3j1eMeHTOB coep:kaHusi 1o MATEMATUKE
U1 COCTABJICHUA KOHTPOJIbHBIX H3MEPUTEIbLHBIX MATEPUAIOB
VI IPOBEACHHUSA KOHTPOJIA pealu3alMy IPorpaMmmbl
no MATEMATMUKE nas 10-11 kiaaccoB
Kon
Kon KOHTPOJMPY 3
pastena eMOL0 JIEMEHTBbI COJlepKAHMs, IPOBepsieMble 3aJaHHIMHU
3J1eMeHTAa
1 Auredpa

1.1 Yucna, xopru u cmenenu
1.1.1 | Ilensle yncina
1.1.2 | Crenenp ¢ HATypaITbHBIM MTOKA3aTENEM
1.1.3 | JlpoOwm, mpoIeHTHI, palliOHAIbHEIE YHCIIa
1.14 | CreneHs c LenpIM IOKa3aTeneM
1.1.5 | Kopens crenenu N > 1 u ero cBoicTBa
1.1.6 | CreneHp ¢ palMOHATHLHBIM TIOKa3aTe]IeM U €€ CBOMCTBA
1.1.7 | CsoiicTBa cTeNEHH C JEHCTBUTEIbHBIM MIOKa3aTeIeM

12 OcHogbl mpuzconomempuu
1.2.1 | Cunyc, KOCHHYC, TAHI'€HC, KOTAaHT'€HC POM3BOJIBHOTO yIiia
1.2.2 | PagmanHas mepa yria
1.2.3 | CunHyc, KOCHHYC, TAHI'€HC M KOTAHT'€HC YHCIa
1.2.4 | OcHoBHbIE TPUTOHOMETPHUECKHE TOXK/IECTBA
1.2.5 | ®opmynsl npuBeAeHUS
1.2.6 | CuHyc, KOCHHYC U TAHI'€HC CyMMBI U Pa3HOCTH JBYX YIJIOB
1.2.7 | CuHyc ¥ KOCUHYC JIBOWHOIO yria

13 Jozapugpmut
1.3.1 | Jlorapudm uncna
1.3.2 | Jlorapudm npousBeneHusl, 4aCTHOTO, CTENIEHH
1.3.3 | JecstuyHblil U HATYpaJIbHBIN JIOTapH (MBI, YUCIIO e

14 Ilpeobpazosanus evipasicenuii
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HpeO6paSOBaHI/I$I BI:Ipa)KCHI/If/'I, BKJIIOYAarOnMXx apI/Iq)MeTI/I‘lCCKI/IC onepanun

1.4.2 | TIpeoOpa3oBaHus BEIPAKSHUI, BKIIOYAIOIINX OIEPAIMIO BO3BEICHHS B
CTCTICHb
1.4.3 | IlpeoOpa3zoBaHus BHIpaKEHHUH, BKIIOYAIOIINX KOPHU HATYpaJbHON CTEEeHU
1.4.4 | TlpeoOpa3zoBaHHs TPUTOHOMETPHUUECKUX BBIPAKEHUN
1.4.5 | TlpeoOpa3zoBaHue BBIpaXCHUH, BKIIOUAIONIMX OMEPALUIO JIOTapU(PMHUPOBAHHUS
1.4.6 | Moayns (abcomoTHAs BENWYHHA) YK CTIa
YpaBHeHHSI H HEPABEHCTBA
2.1 Ypasnenus
2.1.1 | KsazgpaTHble ypaBHEHUS
2.1.2 | PammoHaJibHBIC YpaBHEHUS
2.1.3 | HUppanmonanbHble ypaBHEHUS
2.1.4 | TpuroHoMeTpHyYecKHe ypaBHEHUS
2.1.5 | Tloka3zarenpHble YpaBHEHHS
2.1.6 | Jlorapudmudeckue ypaBHEHUs
2.1.7 | PaBHOCWJIBHOCTb YpaBHEHHH, CUCTEM YpaBHEHHUN
2.1.8 | Ipocreiimie cuctemMbl ypaBHEHHUH C IBYMsI HEM3BECTHBIMU
2.1.9 | OcHoBHbIE IPUEMBI PELIICHHS CHCTEM YPAaBHEHUIA: TIOJICTAHOBKA,
anreOpanvecKoe CI0XKeHNe, BBEJICHUE HOBBIX MTEPEMEHHBIX
2.1.10 | Wcnonb3oBaHue CBOMCTB ¥ rpadKoB (GYHKIU [TPU PEIICHHH YPaBHCHUH
2.1.11 | H3obpaxxeHue Ha KOOPIUHATHOW TUIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUH
C JIByMsl IEPEMEHHBIMH M UX CHCTEM
2.1.12 | TlpuMmeHeHHE MATEMAaTUIECKUX METOJIOB JUIS PEUICHHS COJIepKATENBHBIX 3a/1a4
13 pa3IMyYHbIX 00JacTel HAyKK U MpakTUku. VHTepnpeTalws pe3yabTara, yuér
peajbHbIX OTpaHUYEHUN
2.2 Hepasencmea
2.2.1 | KpazapaTHble HepaBEHCTBA
2.2.2 | PanuoHanbHBIC HEPABEHCTBA
2.2.3 | TlokasaTenbHbIe HEPABEHCTBA
2.2.4 | JlorapubmMudeckue HepaBEHCTBA
2.2.5 | Cucrembl THHEHHBIX HEPABCHCTB
2.2.6 | CucreMpl HEpAaBEHCTB C OIHOM IMEPEMEHHON
2.2.7 | PaBHOCHJIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB
2.2.8 | Hcmonp3oBaHKe CBOWCTB U rpadMKOB (DYHKIIHIA IPH PEIICHUH HEPABCHCTB
2.2.9 | Merox nHTEpBaIOB
2.2.10 | M3obpakeHune Ha KOOPIMHATHOM ILIOCKOCTH MHOYKECTBA PEIICHHUI
HEPaBEHCTB C ABYMS IIEPEMEHHBIMU M UX CHCTEM
DYyHKUNHU
3.1 Onpeoenenue u epagux hyHkyuu
3.1.1 | ®Oynkuwusa, odmacts onpeneneHus GyHKIHHA
3.1.2 | MmuoxecTBO 3HaYCHNUN (HYHKIHH
3.1.3 | I'padux pynkuuu. [Iprumepsbl QyHKIIMOHATHHBIX 3aBUCUMOCTEH B pealibHBIX
mpoueccax M SBICHHIX
3.1.4 | Oo6patnas ¢pynkuus. I'paduk obpaTHO# QyHKIMU
315 [peobGpaszoBanus I’?a(bI/IKOBI napaJuleNbHbIA HepEeHOC, CAMMETPHUS
OTHOCHUTEIBHO OCel KOOpAMHAT
3.2 Onemenmapnoe uccredoganue yHKyuil
3.2.1 | MonoroHHOCTb (yHKIH. [IpoMeKXyTKH Bo3pacTaHus U yObIBaHUS
3.2.2 | UérHocTh M HEYETHOCTH (DYHKITUU
3.2.3 | llepumoguuHocTh HYHKIMH
3.2.4 | OrpannueHHOCTh GYHKIMH
3.2.5 | Touku skcTpeMyMa (JIOKATHbHOTO MAKCHMyMa U MHHUMYMa) (DYHKITUH
3.2.6 | Hawubonbiiee 1 HanMeHbIIIee 3HAaYeHUS! (YHKIHH
3.3 OcnosHvie snemenmapuvie QyHKyuu
3.3.1 | Jluneiinas pynkuus, e€ rpaduk
3.3.2 | DyHKuus, ONUCHIBAIONIA 0O0PATHYIO MPONOPLMOHANBHYIO 3aBUCUMOCTb, €€




rpadux

3.3.3 | KBagparuunas ¢pyHkuus, e€ rpagux
3.3.4 | Crenennas (yHKIHUS C HATYpaJbHBIM MOKa3zareneM, e rpadux
3.3.5 | Tpuronomerpuueckre QyHKIUH, UX IpadUKH
3.3.6 | IlokazatenpHas GyHKuus, e€ rpaduk
3.3.7 | Jlorapudmuueckas ¢hyHkuus, e€ rpaduk
4 Hauajsa MmaTeMaTH4eCKOI0 aHAJIN3A
4.1 Ilpoussoonas
4.1.1 | Tlousitue o Mpou3BOJHON (HYHKIIUH, TECOMETPUUECKUN CMBICI IIPOU3BOIHON
4.1.2 | Ouznyeckuil CMBICT MPOU3BOTHOMN, HAXOKICHHE CKOPOCTH TS ITpoIlecca,
3aJlaHHOTr0 (hOPMYJION WK rpauKOM
4.1.3 | VYpaBHeHHe KacaTeNnbHOH K rpaduky QyHKIUU
4.1.4 | TlpousBogHBIE CYMMBI, pa3HOCTH, IIPOU3BENEHUS, YACTHOTO
4.1.5 | Tlpou3BoaHbIC OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUHA
4.1.6 | Bropas mpou3sBogHas 1 e€ pu3nYecKuil CMbICT
4.2 Hccnedosanue gpynkyuil
4.2.1 | TIpumeHeHHE IPOU3BOAHOM K UCCIESTOBAHUIO (DYHKITHH U IIOCTPOCHUIO
rpadukoB
4.2.2 | Tlpumepsl UCTIONB30BAHUS TIPOU3BOTHOMN JIJIsl HAXOXKACHUST HAWITYYIIEr0
pellieHns B IPUKJIAJHBIX, B TOM YHCIIE COIMATbHO-9KOHOMHUYECKUX, 3a1a9ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | TlepBooOpa3Hble AIEMEHTAPHBIX QYHKITHN
4.3.2 | Tlpumepsl NpuMeHEHHS HHTErpasia B QU3HKE U T€OMETPHH
I'eomerpust
5.1 Inanumempus
5.1.1 | TpeyroapHUK
5.1.2 | Tlapannenorpamm, IpsMOYTOJIbHHK, pOMO, KBaJpaT
5.1.3 | Tpaneuus
5.1.4 | OxpyXHOCTb U KpYT
5.1.5 | OkpyXHOCTb, BIIUCAHHAS B TPEYT'OJLHUK, H OKPYKHOCTD,
ONMCAaHHAsl OKOJIO TPEYTrOJIbHUKA
5.1.6 | MHoroyronsHuK. CyMMa YTIIOB BBITYKIIOTO MHOTOYTOJIEHUKA
5.1.7 | TlpaBuibHBIC MHOTOYTOJNLHUKH. BIUcaHHas OKPYKHOCTh U OIHCAHHAS
OKPY’KHOCTB IPaBHIIBHOTO MHOTOYTOJIbHUKA
5.2 Ipsmvie u nrockocmu 8 npocmpancmee
5.2.1 | Tlepecekaromuecs, mapaiielbHbIe H CKPEIIMBAIONIHECS TIPAMBIE;
MEePIIEHINKYISIPHOCTD MPSIMBIX
5.2.2 | TlapamnenpbHOCTH IPSIMON W TUIOCKOCTH, IIPU3HAKU M CBOICTBA
5.2.3 | TlapamnenpHOCTP IMJIOCKOCTEN, MTPU3HAKH U CBOWCTBA
5.2.4 | TlepneHAUKYISAPHOCTH MPSIMOI M TTIOCKOCTH, TPU3HAKH U CBOWCTBA;
MEPIICHANKYISP U HAKIOHHAS; TeOpeMa O TPEX MepIeHANKYIIpax
5.2.5 | llepneHauKyIspPHOCTH TUIOCKOCTEHN, MPU3HAKH U CBOWCTBA
5.2.6 | TNapamnenpHOe npoekTHpoBanue. M3o0paxeHne MpOCTPaHCTBEHHBIX GUTYD
5.2.1 | TIlepecekaromuecs, napauiebHbIE U CKPEIIUBAIOLIHECS PSMBIE;
MIEPIICHIMKYISIPHOCTD MPIMBIX
5.3 MHnozoepannuxu
5.3.1 | TIpusma, e ocHOBaHuUs, OOKOBBIE pEOpa, BbICOTA, OOKOBAsI MOBEPXHOCTD;
npsiMasi IpU3Ma; IPaBUIbHAs TPH3Ma
5.3.2 | llapamnenenuren; Ky0; CHMMETpUH B KyOe, B Tapajulelenuese
5.3.3 | Ilmpammuna, e€ ocHoBaHME, OOKOBBIE pEOpa, BEICOTA, DOKOBAs TOBEPXHOCTD;
TpeyroiibHasl MMPAaMHKJIA; IPaBHIIbHAS MTUpaMUIA
5.3.4 | Ceuenus Ky0a, NpU3Mbl, THPAMUIBI
5.3.5 | IlpeacraBneHue o MpaBHIBHBIX MHOTOIPAHHUKAX (TETpa’p, Ky0, OKTasp,
JIOJIEKAdIp ¥ UKOCAdIP)
5.4 Tena u nosepxnocmu epawjerus
5.4.1 | UHumunap. OcHoBaHMe, BEICOTA, OOKOBasi MOBEPXHOCTh, 00Opa3yomasi,




pa3BEpTKa

5.4.2 | Konyc. OcHOoBaHUe, BBICOTa, OOKOBasl IOBEPXHOCTh, 00pa3yromias, pa3BépTka
5.4.3 | Iap u cepa, ux ceueHus
55 H3zmepenue ceomempuieckux 8eauyun
5.5.1 | Benmuuuna yrna, rpagycHasi Mepa yriia, COOTBETCTBHE MEXY BEIMUMHOM yria
U JUIMHOM IYTH OKPYXHOCTH
5.5.2 | VYron Mexay nNpsSMbBIMH B TIPOCTPAHCTBE, YTOJ MEXIY MPSIMOH U TIOCKOCTBIO,
YroJl MKy TUIOCKOCTSAMH
5.5.3 | [nuna oTpe3ka, JOMaHOW, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHHKA
5.5.4 | PaccrosiHHE OT TOYKH JI0 IPSIMOH, OT TOYKH JI0 TUIOCKOCTH; PACCTOSTHHE MEXTY
napaieIbHBIMHA U CKPELIUBAIOIIIMHUCS TPSIMBIMH; PACCTOSHIE MEKIY
napajieIbHBIMH TUIOCKOCTSIMH
5.5.5 | Ilnomane TpeyroabHUKA, MapauIeIorpaMma, Tpaneu, Kpyra, CeKTopa
5.5.6 | Inomaap NOBEPXHOCTH KOHYCA, IMIUHAPA, chephl
5.5.7 | O0BéMm kyba, IpAMOYTOIBHOTO MapajlieNenune1a, MMPaMUIbL, TIPU3MBI,
IUTMHJIPa, KOHYCa, I1apa
5.6 Koopounamot u éexmopui
5.6.1 | KoopauHaTsl Ha IPSIMOH, JIEKApTOBBI KOOPIMHATHI HA IUIOCKOCTH U B
MIPOCTPAHCTBE
5.6.2 | ®opmyra paccTosHISI MEXKY TOYKaMH, YpaBHeHHUE chepbl
5.6.3 | BekTop, MOAyJb BEKTOpA, PABEHCTBO BEKTOPOB, CIIOKECHUE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YUCIIO
5.6.4 | KommHeapHble BeKTOPHI. Pa3noxeHue BeKTopa 1Mo IByM HEKOJUIMH €apHBIM
BEKTOpam
5.6.5 | KommianapHsie BekTophl. Pasnoskenue mo TpéM KOMILIaHAPHBIM BEKTOPAM
5.6.6 | KoopauHaThl BEKTOpa, CKaJISPHOE MPOM3BEICHIE BEKTOPOB, YTOI MEXTY
BEKTOpaMHU
DJ1eMeHThl KOMOUHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTET
6.1 Dnemenmol KOMOUHAMOPUKU
6.1.1 | Iloouepénublii 1 OJHOBPEMEHHBIH BHIOOD
6.1.2 | ®opMmyiibl yKClIa COYCTAHUM U ITepecTaHOBOK. bunoM HeroToHa
6.2 Dnemenmuvl cmamucmuxu
6.2.1 | TabnuuHoe u rpaduuecKoe NPeACTaBICHHE JAHHBIX
6.2.2 | YucnoBble XapaKTEPUCTHKH PSIOB JaHHBIX
6.3 Onemenmol meopuu 6epOSMHOCMEN
6.3.1 | BepostHOCTH COOBITHIA
6.3.2 | Ilpumephl HCITOIB30BAHUS BEPOSITHOCTEH U CTATUCTUKU IIPH PEIICHUN
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