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IHosicHuTeTbHASA 3aNIHCKA

Pabouas nporpamma yuebHoro npeamera «Marematuka» st 10-11 kmaccoB pa3paboTana B
COOTBETCTBUH C HOPMATUBHO-IIPABOBBIMU JJOKYMEHTAMM:
1. ®enepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAAPT CpeaHero odmiero oOpa3zoBaHUs
(yrB. nmpukazom MunucTepcTBa 0Opa3zoBanus U Hayku P® ot 17 mas 2012 r. Ne 413)
2. OcHoBHas oOpa3oBaTellbHas Tporpamma cpemHero obmero oOpazoanus «MKOY
Kypramsiiickoro paiiona Kamaranckast cpesis o01eo0pazoBareibHast IKOJIa»

OO0pazoBaTeabHBIN MPOIECC OCYIIECTBIISIETCS C HCIOJIB30BAHMEM YYEOHHMKOB, Y4EOHBIX
nocobui, BXomsmux B AedcTByroumii PenepanbHblii nepedeHb. Ilepeuenr YMK  exeromHo
YTBEp)KJIAeTCsl IPUKA30M JAUPEKTOPA IIKOJIBI.

VYueOnnlii mnpeamer «MaremaTuka» BXOJUT B 00s3aTE€IbHYIO NPEJAMETHYIO 00JacTh
«MaremaTuka u uHpopmatuka». Pabouas nporpamma pazpaboTaHa Juisi OCBOCHUS MaTeMAaTUKH Ha
0a30BOM ypOBHE.

1. IInanupyeMble pe3yJbTaThl OCBOCHHUs YUueOHOro nmpeaMmera «MaTeMaTHKa)

1.1. Inanupyemble JMYHOCTHBIE pe3ybTaThl ocBoeHuss OOII
JIn4HOCTHBIE pe3y/bTaThl B cepe OTHOLICHUI 00ydyarommxcs K cede, K CBOeMY 310pPOBbIO, K
MO3HAHMIO CeOs:

e OpHUeHTalMs OOYYAIOIIMXCS Ha JOCTH)KCHHE JHMYHOTO CYACThS, PEATHU3AIUI0 MO3UTHBHBIX
KU3HEHHBIX TIePCICKTUB, HHUIMATHBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
JUIHOCTHOMY CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTABUTH IEJIH U CTPOUTH KU3HCHHBIC TIIAHbL;

® TOTOBHOCTh M CIOCOOHOCTH OOECreyuTh ce0e W CBOMM OJIM3KUM JIOCTOMHYIO >KH3Hb B
MPOLECCE CAMOCTOSITENIbHOM, TBOPYECKOW U OTBETCTBEHHOM NESITEIBLHOCTH;

® TOTOBHOCTh U CHOCOOHOCTH OOyYaromMxcsi K OTCTAaMBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CHOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3HUIIHIO T10
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOILIOT0 W HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICJICHUSI UCTOPHUH, TYXOBHBIX LIEGHHOCTEN U TOCTH)KEHUIN Halllel CTpaHBbl;

® TOTOBHOCTh U CIOCOOHOCTh OOydarloluXcs K CaMOPa3BUTHIO U CaMOBOCIIMTAHHUIO B
COOTBETCTBUU C OOIIEYENTOBEYECKUMH LEHHOCTSAMU U HJAeajaMH TIpakJaHCKOro OOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JeSITeNIbHOCTBIO;

® T[PUHATHE U pealln3allvs LIEHHOCTEH 370pOBOTr0 M Oe30macHoro obpasa *u3Hu, OepexxHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHNE K COOCTBEHHOMY (PU3UYECKOMY U MICUXOJIOTHYECKOMY
3J10pPOBBIO;

® HENpUATUE BPEIHBIX MPUBBIYEK: KypEHUS, YIOTPEOICHHS alIKOTr0JIsl, HAPKOTHKOB.
JInuHocTHBIE pe3yabTaThl B cdepe oTHOmeHU oOydarommxces k Poccum kak k Poamne
(OteuecTBy):

® poccuiicKkas HICHTHUYHOCTb, CIOCOOHOCTh K OCO3HAHHIO POCCHUICKOM HAEHTUYHOCTH B
MOJIUKYJIBTYPHOM  COIIMYME, YYBCTBO MPHYACTHOCTH K MCTOPUKO-KYIbTYPHOU OOIIHOCTH
poccuiickoro Hapona u cyab0e Poccun, maTpuoTH3M, TOTOBHOCTh K CiykeHHI0 OTedecTBy, €ro
3aIIUTE;

® YBaOXXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepes PoanHoil, ropoctu 3a cBoit
Kpaii, cBoto PoauHy, mporuioe U HacToslee MHOTOHAIIMOHAIBHOTO Hapoda Poccuu, yBakeHue k
roCyJapCTBEHHbIM cUMBoOJIaM (rep0, ¢uiar, TMMH);

e (dopMUpOBaHHE YBaXKEHUS K PYCCKOMY SI3BIKY KaK rOCYAapCTBEHHOMY sI3bIKy Poccuiickoit
denepanun, SBISIOMIEMYCS OCHOBOW POCCUWCKOW HWISCHTHYHOCTH W TIABHBIM  (aKTOPOM
HAI[MOHAIILHOTO CaMOOTIPEACTICHUS;

® BOCIHTAHUE YBAXKEHHMS K KyJIbType, s3bIKaM, TPaJuLUsAIM U O0OblYasM HapoJOB,
npoxxusaromux B Poccuiickont @enepannu.



JInuHOCTHBIE pe3yabTaThl B chepe OTHONIEHUH 00y4alOUIMXCS K 3aKOHY, FOCYAapcTBY U K
rpa’>aIaHCKOMYy 001eCTBY:

® TpaXJAHCTBEHHOCTb, TIpPa)XJaHCKas [O3ULHA AKTUBHOIO U OTBETCTBEHHOIO 4JI€HA
pOCCHICKOrO OOIecTBa, OCO3HAMOMIETO CBOM KOHCTUTYIMOHHBIE TIpaBa M OO0S3aHHOCTH,
YBa)KaIOIIEro 3aKOH U MPAaBONOPSAJOK, OCO3HAHHO MPUHUMAIOIIETO TPAIULHOHHbIE HAlMOHAJIbHbIE
1 00IIeYesIOBeYeCKHe TYMAHUCTHUECKHE U JAEMOKPAaTHYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIIECTBEHHOM JKM3HU;

® [PHU3HAHHE HEOTUY)KIAeMOCTH OCHOBHBIX ITPaB ¥ CBOOO]I YeJIOBEKA, KOTOPBIE MPHHAIIIEKAT
KaX/JIOMY OT pPOXJIEHHUS, TOTOBHOCTh K OCYHIECTBICHHIO COOCTBEHHBIX IpaB M CBoOOI 0e3
HapylIeHUs MpaB U CBOOOJ JAPYIHX JIMI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHbIE MpaBa U CBOOOIbI
YeJl0BEKa U IpaKJaHMHA COTJIACHO OOLIENpPU3HAHHBIM IPHUHLKIIAM U HOpMaM MEXJIYyHapOJHOTO
npaBa u B cootBercTBUM ¢ KoHctutynumenn Poccuiickoit ®enepanuu, npaBoBasi U NOJATHYECKAS
IPaMOTHOCTB;

® MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAayKd U
OOLIECTBEHHOM TMPAKTUKH, OCHOBAHHOE Ha JHajore KyJabTyp, a TaKXkKe pa3InyHbIX (QopM
OOLIECTBEHHOTO CO3HAHMsI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

® UHTEpUOpHU3ALUS IIEHHOCTEM JEMOKpAaTHUH U COLIMAJIbHOW COJMIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHUH B IPYIINe WIH COIMAIbHOM OpraHn3aluy;

® TOTOBHOCTh OOy4aromUXCsi K KOHCTPYKTUBHOMY YYacTHIO B TMPHUHITHUM pEIICHUH,
3aTparuBarolIMX HMX IpaBa W HMHTEPECHl, B TOM YHCJIE B Pa3W4HbIX (opMax OOILIEeCTBEHHOU
CaMOOpPraHu3allii, CAaMOYIIPaBJICHUs, OOIIECTBEHHO 3HAYUMON JIESTEIbHOCTH;

® T[PUBEPKEHHOCTh HWJESIM HHTEpPHALMOHAIN3MA, JPYXKObl, paBEHCTBA, B3aHMMOIIOMOIIU
HapOJI0B; BOCIUTAHHUE YBa)XKUTEIBHOTO OTHOLICHHS K HALMOHAIBHOMY JOCTOMHCTBY JIIOACH, HX
qyBCTBaM, PEJIUTUO3HBIM YOCXKICHUSIM;

® TOTOBHOCTh OOyYaromMXcsd HPOTHBOCTOATh MJEOJIOTMH 3KCTPEMU3MA, HALMOHAIM3MA,
KceHO(poOMM; KOPpYNIHMM; JUCKPUMUHAIMM IO COLMAIbHBIM, PEIUIHO3HBIM, PAaCOBBIM,
HAllMOHAJIBHBIM ITPU3HAKAM U IPYIMM HETATUBHBIM COLMAJIBHBIM SIBJICHUSAM.

JIMYHOCTHBIE Pe3yJbTAThl B c(pepe OTHOMIEHHH 00YYAOIIUXCS C OKPYKAKIIMMHU JIOAbMU:

® HPABCTBEHHOE CO3HAHME U MOBEJCHUE HAa OCHOBE YCBOCHUS OOLIEUEIOBEUYECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJICHUS B OJUKYIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUAJor C JAPYTUMH JIIOJbMH, JOCTUIaTh B HEM B3aUMOIIOHMMAaHMs, HaXOAWUTh OOIIME LEeTd U
COTPYIOHMYATH I UX JOCTHIKEHUS;

® [PUHATHE TYMAaHUCTHUUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U 100pOXKeIaTeIbHOe
OTHOILICHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHHUIO;

® CIIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHHME MMO3UTUBHOIO OTHOIIEHUS K JIIOJSIM, B
TOM YHUCJIE K JMIAM C OrPaHMYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbS U HHBAJIUAAM; OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (PU3MUECKOMY U IICHXOJOIMYECKOMY 3]I0POBBIO
JPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO IOMOILb;

e (opmupoBaHHE BBIPAKEHHOM B NOBEJCHUM HPABCTBEHHON MO3UIMHM, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIECHUS HA OCHOBE
YCBOEHHsI  OOIIEYEIOBEYECKUX LIEHHOCTEM W  HPAaBCTBEHHBIX UYYBCTB  (YecTH, J0JIra,
CIpaBeAIMBOCTH, MUJIOCEPANS U IPYKET00NUs);

® Ppa3BUTHE KOMIIETEHIMM COTPYJHMYECTBA CO CBEPCTHUKAMM, JAETBMH MIIAJIIErO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HOM, yueOHO-ICCIe10BaTEIbCKON, TPOSKTHOM
U APYTUX BUJAX JEATEIBHOCTH.

JInuyHOCTHBIE pe3yabTaThl B cepe OTHOIICHHUH O0y4YAIOIMXCH K OKPY/KAWIeMy MHPY,
JKMBOM PUPOJE, XYA0KECTBEHHOH KYJIbType:

® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH
HAyK{, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE JOCTOBEPHOU HHpOpMaLuei o
MIEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOW U OT€YECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTDH B
Hay4HbIX 3HAHUX 00 YCTpoiicTBE MHpa U OOIIEeCTBa;



® TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUM BCEM KU3HU, CO3HATEIbHOE OTHOILIEHHE K HEMPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEITHOW MPO(ecCHOHABLHOM U OOIIIECTBEHHON AEATEIHbHOCTH;

® DKOJIOTUYECKas KyJIbTypa, OEpeKHOE OTHOMICHUS K POJHOM 3eMJie, MPUPOTHBIM OOraTCTBaM
Poccun u Mupa; moHMMaHWE BIMSHUS COIMAIBHO-?KOHOMHYECKHX IPOIECCOB Ha COCTOSHUE
MPUPOJTHON M COLMATILHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHME MPUPOJIHBIX PECYPCOB; YMEHUS
Y HABBIKA Pa3yMHOTO MPHUPOJIOTNOIB30BaHUS, HETEPIIUMOE OTHOIICHUE K JCHCTBUAM, TIPUHOCSIIIAM
BpE/l IKOJIOTUH; IPHOOPETEHHUE OTBITA IKOJIOTO-HANPABICHHON JACSITEIIbHOCTH;

® OCTETHUYECKOE OTHONIEHUSI K MHPY, TOTOBHOCTH K OSCTETHYECKOMY OOYCTPOHCTBY
cOoOCTBEHHOTO OBITA.
JINYHOCTHBIE Pe3yJIbTAThl B c(hepe OTHOLIEHUI 00yUalOUUXCs K ceMbe U POAUTEISIM, B TOM
YK cJie NOArOTOBKA K CeMeiHOM JKU3HM:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS
IICHHOCTEH CEMEHHOM KHU3HU,

® TIOJIOXKHUTEIBHBIM  00pa3  CceMbM, POJUTENTHCTBA  (OTIOBCTBA W  MAaTEpPUHCTBA),
WHTEPUOPU3AIUS TPAJAUIIMOHHBIX CEMEMHBIX IIEHHOCTEH.
JIMYHOCTHBIE Pe3yJbTaThl B cpepe OTHOMIEHUS 00y4alOMUXCH K TPYAy, B cdepe COUMATBHO-
IKOHOMUYECKUX OTHOIICHHUI:

® yBaXEHHUE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aI[UTE CBOCH COOCTBEHHOCTH,

® 0CO3HaHHBIN BRIOOP Oyamymieidl mpodeccuu Kak MyTh M CHOCO0 peann3anuid COOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB;

® TOTOBHOCTH OOyYalolmUXCS K TPYAOBOW TPO(HECCHOHATBLHON NEATEThHOCTH KaK K
BO3MOXHOCTM  y4acTHsi B pEHIEHMH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIApCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;

® TOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAY U JIOIAM TpyAa, TPYIOBBIM JOCTIKEHUSIM,
N0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pa3HbIM BHIAM TPYAOBOU
NesITeNIbHOCTH;

® TOTOBHOCTh K CamMOOOCHY)KMBaHHIO, BKIo4Yass OOy4eHHE U BBINIOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.
JIMYHOCTHBIe Ppe3yjbTaTbl B cdepe (PU3MYECKOro, NCHUXO0JOTHYECKOr0, CONMUAIBLHOIO U
aKaJeMU4ecKoro 0J1aronoJayq4us 00y4arommxcs:

e (usnyecKoe, IMOLUOHAIBHO-TICUXOJIOTHYECKOE, COLMaIbHOE OJIaronoiyyre 00y4arommnxcs
B ’KM3HU 00pa30BaTeIbHON OpraHU3alllM, OUIYIIeHHE NEeThbMHU 0€30IaCHOCTH U MCUXOJIOTHYECKOTO
koMmdopTa, HHOOPMAITMOHHOW OE30MaCHOCTH.

1.2. Iliianupyemble MeTanpeaMeTHbIe pe3yJibTaTbl ocBoeHus1 OOIT
1.2.1. PerynasiTuBHbIe YHHBepcaJIbHble Y4eOHbIE JeliCTBUSA
BeImmyckHUK CMOXKeET:

® CaMOCTOSITEIBHO ONPEACIATH LEIH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH, IO KOTOPHIM MOXHO
OTIPENEIINTh, YTO LENb JOCTUTHYTA;

® OICHMBATH BO3MOXHBIE TOCIEACTBHS JIOCTH)KEHHUS MOCTaBJIEHHOW LENU B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU U KU3HHM OKPYKAIOLUIUX JIO/IeH, OCHOBBIBAsICh Ha COOOPAKEHUSAX ITHUKU U
MOpaH;

e cTaBuUThb U (OPMYIHMPOBATH COOCTBEHHBIE 3a7a4l B 0Opa30BATENbHOM JAEATENILHOCTH U
KHU3HEHHBIX CUTYaIUX;

® OIEHMBATH pECypChl, B TOM 4HCJIE€ BpeMs M Jpyrde HeMmaTepHalbHbIe pPeCcypChl,
HE00XOAUMBIE JJIS1 TOCTHKEHHUS TIOCTaBJICHHOH 11eJIH;

e BbIOMpaTh NyTh JIOCTHXKEHHMS IeNM, IJJAaHWPOBATh pEIIeHHE MOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHalIbHbIe U HEMaTepUaJIbHbIE 3aTPaThI;

e OpraHu3oBbIBaTh 3()(PEKTUBHBIA MOMCK PpECYpPCOB, HEOOXOIUMBIX JUIS JIOCTHKEHHUS
MOCTaBJICHHOM 11eNH;

® COIOCTABJIATH MOJTYUYEHHBIN pe3yabTaT ACATEIbHOCTH C TIOCTaBIEHHOM 3apaHee LEeNbIo.



1.2.2. Ilo3HaBaTe/IbHBIC YHHBeEPcaJIbHbIE YUYeOHbIe NeilicTBUS
BBIITyCKHHUK CMOXKET:

® 1CKaTh M HAXOOUTh 00OOIIEHHBIE CIOCOOBI PElIeHUs 3a/1a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYThI HMH(POPMALMOHHBIA TOWCK U CTaBUTh HA €ro OCHOBE HOBbIe (y4eOHbIE U
[I03HABaTENbHbIE) 3a/1a4H;

® KpPUTHYECKH OICHMBATh W HMHTEPIPETUPOBATH HWHPOPMALIMIO C PA3HBIX IO3UIUH,
pacro3HaBaTh U GPUKCHPOBATH IPOTHBOPEUHS B MHPOPMALIMOHHBIX HCTOYHUKAX;

® CNOJb30BaTh PpA3IMYHbIE MOJEIbHO-CXEMAaTUUECKUE CpEeACTBA JUIsl IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIIEHUH, a TaK)Ke MPOTHUBOPEUYHH, BBIABICHHBIX B HH(POPMAITHOHHBIX
HCTOYHUKAX;

® HAaXOJWUTh M NPUBOJUTH KPUTHUYECKHE ApryMEHThl B OTHOIIEHUH NEHCTBUI U CyXIEHMH
JpYroro; CHOKOMHO W pa3yMHO OTHOCUTBHCS K KPUTHYECKMM 3aMEYaHMsIM B OTHOILIEHUU
COOCTBEHHOTO CYKJEHHSI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

® BBIXOJUTh 3a PaMKH y4ye€OHOrO MpeaMeTa M OCYLIECTBIAThH IeJ€HANpPaBIECHHBIH MOUCK
BO3MOXHOCTEH /Il IIMPOKOIo IepeHoca CPeICTB U CIOCOO0B JeHCTBUS;

e BBICTpauBaTh MHAMBUAYAJIBbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OTPAHUYEHUS
CO CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUUEHUS;

® MEHSTh U yJIepPKUBATh pa3Hble MO3ULIMU B IO3HABATEIbHOM JIESTEIILHOCTH.
1.2.3. KomMyHHUKaTHBHbIE YHHBepPCAJIbHbIe YUeOHbIE TeiicTBUSA
BrInmycKkHHK CMOXeET:

® OCYILIECTBJIATH JIEJTOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU (Kak
BHYTpH 0Opa30BaTebHON OpraHU3allHi, TaK W 3a €€ MpeJesiaMH), MOAOMpaTh IMapTHEPOB s
JIeTI0OBOM KOMMYHHUKAIMM HUCXOJs M3 COOOpaKeHWH pe3yJbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE
JIMYHBIX CUMITIaTHH;

® IIpM OCYLIECTBJIECHHM TIPYyNIOBOH paboOThl OBITh Kak PYKOBOAMUTEIEM, TaK U UJIEHOM
KOMaH/ibl B pasHbIX pOJISIX (FeHepaTop MO, KPUTHUK, UCIIOJHUTENb, BBICTYMAIOUINM, SKCIEPT U
T.1.);

® KOOPAMHHUPOBATH M BBIIOJHATH Pa0OTy B YCIOBHSX pEAbHOrO, BHPTYAJIBHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

® Ppa3BEpHYTO, JIOTMYHO M TOYHO M3JaraTb CBOIO TOYKY 3pEHHS C HCIOJb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX) 3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOH(IMKTOT€HHbIE CUTYALlUU U MPEIOTBPAIIATh KOH(DIUKTHI 0 UX aKTUBHON
¢da3pl, BBICTpPaMBaTh JENOBYHO U 00pa30BaTeNbHYH0 KOMMYHMKALMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHHUMU.

1.3. Ilnmanupyemble npeamMeTrHble pe3yibTarhl ocBoenuss OOIl nanas yueGHoro mpeamera
«MaremaTuka» (BKJIHYas aJredpy U Ha4ajia MATEMATHYECKOI0 AaHAJIHN3a, T€OMETPHIO)
[IpenMeTHbIe pe3ynbTaThl 6230BOr0 YPOBHSI OPUEHTUPOBAHBI HA 00IYI0 (PYHKIIMOHATHHYIO

IPaMOTHOCTh, MOJy4YeHHE KOMIETEHTHOCTEH AJIsi MMOBCEAHEBHOM KU3HU U OOIIEro pa3BUTHA. JTa
rpynmna pe3yJibTaToB MPEaoJIaraer:

® [IOHMMaHHUE NPEIMETa, KIIOYEBBIX BOIMPOCOB M OCHOBHBIX COCTABJISIOLIUX 3JEMEHTOB
M3y4aeMoi mpeaMeTHON obiacTu, 4To oOecrednBaeTcsi He 3a CUeT 3aydyMBaHUs OMpPENENCHUN U
MpaBWJ, a TMOCPEJACTBOM MOJICTMPOBAHUS M TIOCTAHOBKM MPOOJIEMHBIX BOMPOCOB KYIBTYPHI,
XapaKTepHBIX [Tl TaHHOM MpeaAMETHOM 001acTH;

® VYMEHHME pellaTh OCHOBHBIE MPAKTHUYECKUE 3aJauM, XapaKTEpHbIE ISl HMCIOJIb30BaHUS
METO/I0OB M HHCTPYMEHTapUs JaHHOU MpeIMeTHOM 00macTu;

® OCO3HAaHHE paMOK U3y4yaeMOW TpeAMEeTHONH o001acTH, OrpaHUYEeHHOCTH METOJO0B U
WHCTPYMEHTOB, TUITUYHBIX CBSA3EH ¢ HEKOTOPBIMU APYTUMU OOJIACTSIMHU 3HAHMSL.
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IMean ocBOeHMSI
npeamera

st uconp30BaHUA B TOBCEIHEBHON
JKU3HHU ¥ 00€CIICUYCHHUS BO3MOXKHOCTH
YCIEIHOT'0 IPOIOIKEHHUS 00pa30BaHMsI
10 CHEIHAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIATHBIM UCITOIB30BAHUEM
MaTeMaTHUKH

,ZZJZ}I paszeumus MolullleHUsl, UCNOJIb306AHUA 6
NOBCEOHeBHOU JCUZHU U 0OecneyeHUs
B03MOIHCHOCMU YCNEULHO2O npO@OJZDfC@Hu}Z
06pa306anuﬂ no cneyuajibHoCnsImM, He
C6A3AHHBIM C }’lpMKJZLZdeZM UCNOJ1b306aHUEM
mamemamuxku

TpebGoBanus K pe3yJbTaram

Onemernmot meopuu
MHOIICecme u

-OnepupoBaTh Ha 6a30BOM YpOBHE
TIOHATHAMU. KOHCYHOC MHOXXECTBO,

-Onepupoeamz;z NOHAMUAMU. KOHEeYHOoe
MHOIHCECMBO, ITEeMEHN MHOIMHCeCcmad,

MamemamuuecKkoil 3JIEMEHT MHOXKECTBA, TIOJIMHOKECTBO, NOOMHOCECTNBO, Nepeceyenue u 00beOuHeHue
J02uKu nepeceyeHre 1 00beJUHEHNE MHOXKECTB, | MHOJICECIE, YUCT08ble MHOICECEA HA
YHCIIOBBIE MHO)KECTBA HA KOOPJUHATHON | KOOpOUHAMHOU NPAMOLU, OMpe30K, UHMePS8All,
MPSIMOM, OTPE30K, MHTEPBAIT; HONYUHMEPBAT, NPOMEHCYIMOK C 8bIKOAOMOLUL
-oreprpoBaTh Ha 6a30BOM YpOBHE MoYKo, epaguieckoe npedcmagieHue
MOHSTHSMH: YTBEPKJICHHE, OTPUIIAHNE MHOXMCECM8 HA KOOPOUHAMHOU NIOCKOCHU,
YTBEPIKJICHUS, HCTUHHBIC U JIOKHBIC -onepuposams NOHAMUAMU: YMEEPIHCOeHUe,
YTBEPIKACHUSI, IPUYHHA, CIIEICTBHUE, ompuyanue ymeepicoeHus, UCHuHHble U
YacTHBIN cly4ail 00IIero yTBEpKICHHS, JIOJHCHBIE YMBEPHCOEHUSA, NPULUHA, CTeOCMBUE,
KOHTPIIPHUMED; YaCMHLIL CYYAll 00ue2o ymeepicoeHus,
-HaxOJIUTh TIepeceueHne U OObETUHEHUE | KOHmMpnpumep,
JIBYX MHOKECTB, MTPEICTABICHHBIX -nposepaAmMb NPUHAONEHCHOCb JlleMeHma
rpaduvIeckr Ha YMCIOBOM TIPSMOI; MHOXMCECMBY;
-CTPOUTH Ha YMCIIOBOHM MPAMOI -HaxXo0ums nepecedenue u 00veOuHeHue
MTOIMHOYKECTBO YHCIIOBOTO MHO)KECTBA, MHOXCECM8, 8 MOM HUC/ie NPedCmasieHHbIX
3a/JaHHOE TPOCTEHIIINMH YCIIOBUSMH, epaguuecku Ha YUCIOB0U NPAMOU U HA
-pacIio3HaBaTh JOXKHbBIE YTBEPKICHUS, KOOPOUHAMHOU NIOCKOCMU,
OLIMOKH B PACCY)KICHHSIX, BTOM MUCIE | -pposodums 0oKaA3amenbHbie PAcCcyiCcoOenuss O
€ MICMONR3OBAHICM KOHTPTIPHMCPOB 060CHOBAHUS UCIUHHOCIIU YMEEPAHCOCHULE
B noeceonesnoi scusznu u npu uzyueHuu 0pyzux npeomemos:
-HICTIONTb30BATh YHCIOBbIE MHOXKECTBA HA | -UCHOAb308AMb YUCTIO08blE MHONCECTNBA HA
KOOPAWMHATHOM MPAMOM JIJIsi OTTMCAHUS KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
peabHBIX TIPOIIECCOB U SIBICHUI; NJIOCKOCTU 07151 ONUCAHUSA PedIbHblX NPOYECCO8
-IIPOBOANTD JIOTHUECKUE PACCYXKACHUSA B | U AGICHULL,
CUTYaIUsX TTOBCETHEBHON KU3ZHU -nPoBOOUMb OOKA3AMENbHbIE PACCYHCOCHUS 8
CUMYAYUSX NOBCEOHEBHOU HCUHU, NPU PEeULeHUU
3a0ay uz Opy2ux npeomemos
Yucna u -OnepupoBaTh Ha 6a30BOM YPOBHE -C80600HO onepuposams NOHAMUAMU. Yeloe
svIpasicenus MIOHSTHAMH: T[EII0€ YHCIIO, JeTUMOCTh YUCNO0, 0eIUMOCMb YUcel, 0ObIKHOBEHHAS

quces, 0OBIKHOBEHHASI IPOOb, AeCATHIHAS
Ipo0b, paMOHATEHOE YHCIIO,
npUOIMKEHHOE 3HAYCHUE YHCIIA, YaCTh,
JIOJIsI, OTHOIIICHHE, TIPOICHT, TOBBIIIICHUE
1 TIOHM)KEHHE Ha 3aJaHHOE YUCIIO
MPOIIEHTOB, MacITal;

-omepupoBaTh Ha 6a30BOM YpOBHE
MOHSATHSMH: JIorapu(M vuca,
TPUTOHOMETPHYECKAs OKPYKHOCTD,

0pobb, decamuyHasn Opobb, payUOHAIbHOE
YUCNO0, NPUOIUINCEHHOE 3HAYEHUE YUCIA, YACTb,
00715, OMHOUleHUe, NPOYEHM, NOGbIULEHUE U
NOHUICEHUEe HA 3A0AHHOE YUCILO NPOYEHMO8,
macwmao,

-NpuUBOOUMb NPUMEPDLL YUCET C 3A0OAHHbIMU
ceolCmeamu OenuMoCmu;

-0nepuposams NOHAMUAMU.: JI02APUDM YUCA,
MPUCOHOMEMPUYECKASL OKPYIHCHOCTID,

! 3,[[6CB M Jajee. paclio3HaBaTh KOHKPETHBIC IIPUMEPBI 06IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMMPU3HAKAM, BBIINIOJIHATH
,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 MOACHATH €10 CMBICH, YMETh MCIIOIb30BATh MOHATHE U €T0
CBOMCTBa IPH MTPOBEICHUH PACCYKICHUH, PEIICHNH 3a/1a4.
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rpagycHas Mepa yria, BeTMYMHa yIiia,
3a1aHHOT0 TOYKOH Ha
TPUTOHOMETPUUECKOH OKPYKHOCTH,
CHUHYC, KOCHUHYC, TAHT€HC U KOTaHI'€HC
YIJI0B, UMEIOIIUX TPOU3BOIBHYIO
BEIUYHUHY;

-BBITIOJIHATE apuPMeTHYECKUE ACHCTBUS C
LIENBIMH U PalliOHAIEHBIMU YHCIIaMH;
-BBITIOJIHATE HECJIOXKHBIE TPeoOpa3oBaHMsI
YHUCIIOBBIX BBIPAKEHHH, COoepKaIInX
CTEICHU YKCEI, TU00 KOPHH U3 YKCEI,
60 Jorapu@Mmbl YKCET;

-CpaBHHUBATh pallOHAIbHbIE YHCIA
MEX]y CO0Oii;

-OII€HUBATh U CPABHUBATH C
paIoHaTBHBIMH YHCIIAMH 3HAUEHHS
LIENBIX CTEMEHEN YUCell, KOpHEN
HaTypaJIbHOM CTENEHU U3 YUCEIl,
sorapu(pMoB 4HCeN B MPOCTHIX CITydasx;
-M300pakaTh TOYKAMH Ha YMCIOBOU
MPSIMOM LENIbIEe ¥ PAllMOHAJIBHBIE YUCIIA;
-1300pakaTh TOUKAMH Ha YUCIIOBOH
MIPSIMOM LIEIIbIE CTEIIEHU YHCEIl, KOPHU
HaTypaJbHOW CTENICHH U3 YHCEl,
sorapugMmbl YUCEN B IPOCTHIX CIydasx;
-BBIIIOJIHATh HECJIOKHBIE IIPe0Opa3oBaHUs
LeJIBIX U JPOOHO-PallMOHAIIBHBIX
OyKBEHHBIX BBIPAKCHUH;

-BBIPa)KaTh B IPOCTEUIINX CIyqasIX U3
PaBEHCTBA OHY IIEPEMEHHYIO Yepe3
Apyrue,

-BBIYHUCIIATE B IIPOCTBIX CITydasx
3HA4YEHUS YUCIIOBBIX U OYKBEHHBIX
BBIP)KEHU, OCYILIECTBIISI HEOOXOANMBIE
MIOJCTAaHOBKHU U MpeoOpa3oBaHUs;
-1300pakaTh CXeMaTHYECKU YIOIl,
BEIMYNHA KOTOPOTO BBIPA’KEHA B
rpagycax;

-OLICHUBATh 3HAKH CHHYyCa, KOCHHYCA,
TaHT€HCa, KOTAHT'€HCa KOHKPETHBIX YTVIOB

PaouanHas u epadycras mepa yana, eeiuduna
yena, 3a0anH020 MoYKou Ha
MPULOHOMEMPUYECKOU OKPYICHOCU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMeIOWUX NPOU3BOTILHYIO GETUYUHY, YUCTA e U T,
-BbINOIHAMY apuhmemuyeckue oelicmeus,
couemas ycmHule U NUCbMEHHbLE NPUEeMbl,
npUMeHsis npu HeoOX00UMoCmu
sblYUCTUMETbHbIE YCIMPOLUCMEa,

-HAXOOUMb 3HAYEHUSI KOPHS HAMYPATbHOU
cmenenu, cmeneHu ¢ payuoHaIbHbIM
noxkazamesnem, 102apudma, Ucnoib3ys npu
HeoOX00UMOCMU BbIYUCTUTNETbHbIE
yempouicmea,

-NONB308AMBCA OYEHKOU U NPUKUOKOU NPU
NPAKMUYecKUx pacyemax,

-NPOBOOUMb NO UZBECTNHBIM QOPMYIAM U
npasuIam npeobpazoeanusi OYKGeHHbIX
BbIPAICEHUL, BKIIOYAIOWUX CIENEHU, KOPHU,
J02apupmvl u mpucoHomMempuseckue GyHKyuu,
-HAXOOUMb 3HAYEHUSL YUCTIOBLIX U OYKBEHHBIX
BbIPANICEHUL, OCYUIECMEIAA He0OX0OUMbLe
nOOCMAHOBKU U NPeodPaA308aAHUSL;
-U300padNCAMb CXEMAMUYECKU V2Ol, BeTUYUHA
KOMOPO20 BbIPAIICEHA 8 2PAYCax U
paouanax;

-UCNONIb308aMb NPU PeULeHUl 30y MAOIUYHbIE
3HAYEHUST MPULOHOMEMPULECKUX DYHKYULL
Venos;

-bINONIHAMb NEPesO0 GEeTUUUHBL Yeid U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO

B noecednesnoit scusnu u npu uzyueHuu Opy2ux yuedOHvlX npeomMemos:

-BBIIIOJIHATD BBIYMCIICHUS IIPU PEILICHUN
3a[a4 IPaKTHYECKOr o Xapakrepa,
-BBIIIOJIHATE IPAKTHYECKUE PACUETHI C
HCIOJIb30BaHUEM NPH HEOOXOJMMOCTH
CIPaBOYHBIX MATEPUAJIOB U
BBIYMCIIUTEIBHBIX YCTPOMICTB;
-COOTHOCHTB peajIbHbIC BEINYNHBI,
XapaKTEePUCTUKN OOBEKTOB
OKPY’KaroILlEero MUpa ¢ UX KOHKPETHBIMU
YHCIIOBBIMHU 3HAUCHUSIMU;
-HCTI0JIB30BaTh METO/bI OKPYTJIEHNUS,
npuOJIMOKEHNSI ¥ IPUKUAKY IPU pellieHUH

-8bINONIHAMY 0CCBUS C YUCTOBLIMU OAHHBIMU
npu peuwieHuy 3a0ay npaKkmu4ecKo2o
xapaxmepa u 3a0ay u3 pasiuyHelx oonacmetl
SHAHUL, UCTIONBL3YS NPU HEOOXOOUMOCU
CNpasouHble MAMEPUATbL U BbIYUCTTUMETbHBLE
ycmpoticmaa,

-OYeHU8amnb, CpAGHUBAMb U UCNONIL3I0GAMb NPU
peuieHuy npaKmu4ecKux 3a0ad Yuciosvie
3HAYEHUS PeAbHbIX 8EIUUUH, KOHKDEMmHble
YUCTOBbIE XAPAKMEPUCMUKYU 00bEKTNOG
OKpyJicaoweco Mupa
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MPaKTUYCCKUX 3aa4d MOBCCIAH €BHOM
KHN3HHU

Ypasnenus u

-Pemats nuHeliHbIE YpaBHEHUS U

-Pewams payuonanvnsie, noxazamenvHoie u
Jlo2apughmureckue ypagrueHus u Hepasencmad,

Hepasencmea HEPaBEHCTBA, KBAJPaTHHIC YPABHCHUS;

=pemaTh JiorapupMuUecKie ypaBHEHUS npocmeuuue uppayuUoHaIbHble U

Buza log 2 (bx + ¢) = d u mpocTeiinme MpUSoOHOMempuiecKue ypasHeHus,

HepaBeHcTBa BUaa 10g 4 X < d; HepaseHcmea U ux cUucmembl;

-pemaTh oKa3aTeIbHbIC YPaBHEHMS, -UCNONIL308AMb MEMOObl Pellenlsl YPAGHEeHUL.

Buaa a”*°=d (rze d MOXHO NPENCTaBUTE | NPUEEOEHUE K 6UOY «NPOU3EEOeHIUEe DABHO

B BHJIC CTEIICHH C OCHOBaHHEM a) U HYTIO» WU «YACMHOE PABHO HYII0Y», 3AMEHd

mpocTeiiine HepaBeHcTBa Buaa a* < d nepemenHulX,

(rme d MOXHO MPEACTABUTH B BHIE -UCNONIL308AMb MO0 UHMEPBAN08 OISl

CTEIEHU C OCHOBAHHEM a); PeuleHus: HepageHcms;

-[IPUBOJUTH HECKOJIBLKO IIPUMEPOB -UCNONL308AMb 2PAPUYUECKUL MEMOO OIS

KOpHEH IPOCTEHIIero NPUOUNCEHHO20 peltenis YPAGHe U U

TPUTOHOMETPHUECKOr0 YPaBHEHUS BUa: | HepageHcms;

sinx=a, cosx=a, tgx=a,ctgx=a, -U300padicams Ha MPUSOHOMEMPUYECKOU

r7ie 8 — TaONUYHOE 3HAUEHUE OKPYIHCHOCTNU MHOICECTNEO PeLeHUll

COOTBETCTBYIOIIEH TPUTOHOMETPHIECKON | MPOCMEUUX MpU2OHOMEeMPUIECKUX YpacHeHull

(byHKIIH U HepaGeHcme;
-8bINOIHAMb OMOOP KOpHEl YPASHEHUL Ul
peltenuli HepaseHcma 8 COOMEemcmaul C
OONONHUMENbHBIMU YCOBUAMU U
O2paHUYeHUIMU

B nosceonesnoit scusnu u npu uzyueHuu Opy2ux yueoHvlx npeomemos:

- COCTaBJISITh M PeliaTh YPaBHEHUS H - COCMAsIsIMb U peutams YPasHeHUsl, CUCeMbl

CHUCTEMBI YpaBHEHUH MPU PEIICHUH VPAGHEHUl U HePABEeHCMBA NPU peuleHuu 3a0ay

HECJIOXHBIX MPAKTUIECKUX 3a1ad Opyaux yuebHbIX npeomMemos;
- UCNOIL308AMb YPABHEHUSL U HEPABEHCMEA O/1A
NOCMPOEHUS U UCCIEO08AHUS NPOCIEUUUX
MaAmemMamudeckux mooesell peaibHblx
cumyayuil Uiy NPUKIAOHbIX 3404y,
-yMemsb UHMePNPemupo8ams HOYYeHHbI Npu
pelleHul YypasHe s, HepaseHCcmaea unu
cucmembl pe3yibmam, OYeHUsams e20
npagoonooodue 8 KOHmMeKcme 3a0anHOU
PeanvHol cumyayuy uiy npUKIaoHou 3a0ayu

Dynkyuu -OnepupoBaTh Ha 6a30BOM YPOBHE

MOHSTHSIMH: 3aBHCUMOCTD BEJTMYHUH,
(bYHKIHSA, apryMeHT U 3HaYCHHE
(hyHKIIMH, 00TaCTh ONpe/eIeHus U
MHOKECTBO 3HaUeHHH (DyHKIUH, Tpaduk
3aBUCHMOCTH, TpaduK HYHKIUH, HYITH
(bYHKIMHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHKE Ha
YHCIIOBOM IIPOMEXYTKE, YObIBAHNE HA
YHCIIOBOM TIPOMEKYTKE, HANOOIbILIEE 1
HanMeHbIllee 3HaueHue QyHKLINU Ha
YHCIIOBOM IPOMEKYTKE, IEPHOANYECKast
GbyHKLMS, IEpUOT;

- orepupoBaTh HAa 0A30BOM YpOBHE
MOHATHSMHU: TIpsiMasi U oOpaTHas
MPONOPLUUOHAIBHOCTD JIMHEHHAS,
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KBaJpaTH4YHasl, JorapupmMuyueckas u
nokasartenbHasi QyHKIHH,
TPUTOHOMETpHUYECKHE QYHKIIUH;

- pacro3HaBaTh rpauK dJ1eMEHTaAPHBIX
(GyHKUWH: PsSMOi 1 00paTHOM
MPONOPLMOHAIBHOCTH, JINHEWHOM,
KBaJIpaTHYHOH, ToraprupMUIecKon u
MOKa3aTelbHON (PYHKIHH,
TPUTOHOMETPHUYECKUX (PYHKIIHIA;

- COOTHOCHUTH TpaKU JIEMEHTAPHBIX
GyHKIUI: PSMOI 1 0OpaTHOM
MPONOPLMOHAIBHOCTH, JINHEWHOM,
KBaJIpaTHYHOH, ToraprupMuiaeckon u
MOKa3aTelbHON (PYHKITHUH,
TPUTOHOMETPHUYECKUX (PYHKIIHIA C
(dbopmynaMH, KOTOPBIMU OHH 3aJIaHBbI;

- HaXOIUTh 10 TpaPuKy MPHOTHKEHHO
3Ha4YeHUs! QYHKIMU B 33/IaHHBIX TOYKaX;
- ONpeNeNsTh 1Mo rpaduKy CBOWCTBA
(dbyHKIIIN (HYTH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH
MOHOTOHHOCTH, HauOOJIbILIUE U
HauMEHbIIUE 3HAaYEHUS U T.I1.);

- CTPOHTH ICKHU3 Tpaduka HyHKITAH,
YIIOBJIETBOPSIOIIEH IIPUBEIEHHOMY
Ha0O0py YCIOBHHA (TPOMEKYTKH
BO3pacTaHus / yObIBaHHUs, 3HAUCHUE
(yHKLIMY B 3aJaHHON TOYKE, TOUKU
9KCTPEMYMOB H T.1I.)

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux yueoHvlx npeomemos:

- ompenenaTh 1o rpadukaM CBOWCTBA
peabHBIX IPOLIECCOB U 3aBUCHMOCTEH
(mauborpIIie M1 HANMEHBINNE 3HAYECHUS,
IIPOMEXYTKH BO3pACTaHUSI U YObIBaHNUS,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA U T.11.);
- UHTEPIIPETUPOBAThH CBOICTBA B
KOHTEKCTE KOHKPETHOM MpaKTUYEeCKOU
CUTyaluu

-onpeoeisime no epapuKam u UCHOIbL308aMb
07151 peuteHust NPUKIAOHbIX 3a0ay CBOUCMBA
PEAbHBIX NPOYECCO8 U 3A6UCUMOCTHEN
(Hauboavbuile U HaUMeHbULUe 3HAYEHUS],
NPOMENCYMKU 803DACMAHUSA U YObIBAHUS
DYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
aAcuMnmMomasl, nepuoo u m.n.);
~UHIMePNPemupo8ams C80UCMEa 6 KOHMeKCme
KOHKDEMHOU NPAKMUYeCcKou CUumyayuu;
onpeoensims no epapuram npocmeuiiue
Xapakmepucmuky nepuooUdecKux npoyeccos 8
buOnO2ULU, IKOHOMUKE, MY3bIKE, PAOUOCEA3U U
op. (amnaumyoa, nepuoo u m.n.)
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Dnemenmol -OnepupoBath Ha 6a30BOM ypOBHE -Onepuposame noHAmuaMu: NPOU3E00HAsL

Mamemamuyueckoz |NOHATHAMU: IIPOU3BOAHAS (HYHKIUHU B Gyuryuu 6 mouxe, KacamenvbHas K cpagpuxy

0 anauza TOUKE, KacaTelbHas K rpaduKy OYHKLUUH, |DYHKYUU, NPOU3E0OHASA PYHKYUU,

Mpou3BoAHAA (DYHKIINY;

-OMpeneNaTh 3Ha4eHHe IPOU3BOTHON
(YHKUIWHU B TOUYKE MO W300paXKEHUIO
KacaTeJIbHOU K rpaduKy, MPOBEACHHOH B
9TOM TOUKE;

-pemaTh HecJI0XKHBIE 3a]]aud Ha
MIPUMEHEHHE CBSA3U MEX/TY TPOMEKYTKAMH
MOHOTOHHOCTH M TOYKaMH IKCTPEMyMa
(YHKIINY, ¢ OJIHOW CTOPOHBI, U
MPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U
HYJISIMH TTPOU3BOJHOM 3TOH QPYHKIIMU — C

Jpyroii

-BbIYUCTSIND NPOUZBOOHYIO OOHOYJIEH,
MHO20UNIEeHA, KBAOPAMHO20 KOPHSL, NPOU3BOOHYVIO
cymmul QYHKYULL,

-BLIYUCTSMD NPOU3BOOHBIE DNEMEHMAPHBIX
@YHKYUIL U UX KOMOUHAYUL, UCNONb3YS
CHpasouHble MAMEPUATLL,

-UCcne008amy 6 HPOCMeNUX CIYUAsIX QYHKYUU
HAQ MOHOMOHHOCMb, HAXOOUMb HAUOOTbLULUE U
HauMeHbuue 3Ha4eHus: YYHKYutl, Cmpoums
epaghuKu MHO2OULEHO8 U NPOCMEUUX
PAYUOHATLHBIX QYHKYULL C UCHOTb308AHUEM
annapama MamemMamuyecko20 aHaiusa

B noeceonegHoll ycu3Hu u Rpu u3yyeHuu o

py2UX npeOMemos:

-TIOJTB3YSICh TpapuKaMu, CPAaBHUBATH
CKOpOCTH BO3pacTaHus (pocra,
TTOBBINICHHUS, YBEIMUCHUS U T.11.) UITH
CKOpOCTH yObIBaHUS (TIaACHUSI, CHYDKECHUS,
YMEHBIICHHS U T.11.) BEIMYNH B PeaIbHBIX
poleccax;

-COOTHOCHTD TpahuKu peabHbIX
MIPOIIECCOB U 3aBUCUMOCTEH C UX
OIMCAHUSAMH, BKITIOYAIOITIMA
XapaKTePUCTUKHA CKOPOCTH M3MEHEHUS
(6BICTpEIH POCT, TUTABHOE TIOHIKEHUE U
T.IL.);

-HCTIONIb30BaTh TPapUKN pearbHbBIX
[IPOIIECCOB TSI PEIIEHNUS HECIOKHBIX
MIPUKIIATHBIX 3a/1a4, B TOM YHCIIE
orpenenss 1mo rpaduKy CKOpocTb Xoaa
poriecca

-pewams NPUKIaoHble 3a0a4u U3z OUOLoSUlU,
@uzuKL, XUMUY, IKOHOMUKU U OPYUX
npeomemos, CeA3aHHble C UCCLe008aAHUEM
Xapaxkmepucmux peaibHbiX Poyeccos,
HAaxodcoeHueM HauboNbuWUx U HaUMeHbUIUX
3HAUeHUll, CKOpOCMU U YCKOPEHUS U M.1.;
UHmMepNpemupo8ams NOJyHeHHble pe3yibmamsl

Cmamucmuxa u
meopus
eeposamuocmelil,
Jl02uKa u
KOMOuUHamopuka

-OnepupoBaTh Ha 6a30BOM YpOBHE
OCHOBHBIMU OITUCATEITbHBIMH
XapaKTePUCTUKAMH YHCIIOBOTO Habopa:
cpenHee apu(MeTHIecKoe, MeInaHa,
HauOoJbIlIce U HANMEHBIIICE 3HAUCHHUS,
-oneprupoBaTh Ha 6a30BOM YpOBHE
MOHSATHSIMH: 4aCTOTa U BEPOSTHOCTD
COOBITHS, CITyYalHBIH BHIOOD, OIBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSAMU;

-BBIYHCIIATH BEPOSATHOCTU COOBITHI Ha
OCHOBE TIOJICUETA YHCIIA KCXO/IOB

-Umems npeocmasnenue 0 OUCKPEMHbIX U
Henpepbl8HbIX CLYUAUHBIX GENUUUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCTU CTYUALIHbIX
BENUYUH,

-umMemsb npeocmagieHue 0 MamemamuyecKkom
02HCUOAHUU U OUCTIEPCUY CLYHUAUNBIX GETUYUH,
-umMems npeocmagieHue 0 HoOpMaiIbHOM
pacnpeoenerHuu u npumepax HopMaitbHO
PacnpeoeneHtbix CIyYaiuHblX GeNUYUH,
-NOHUMAMb CYMb 3AKOHA OOLUUUX 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
peuwieruu 3a0au;

-umMems npeocmagierue 0 Koppenayuu
CTYUAUHbIX 6eUYUH, O TUHEUHOU pespeccuu
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B nosceonesnoii ycuznu u npu uzyueHuu Opy2ux HpeoMemos:
-OI[EHUBATH U CPABHUBATH B MPOCTHIX -6bIYUCTAMb WU OYEHUBAMb BePOSINHOCIIU
CITydasix BEPOSITHOCTH COOBITHIA B COObIMULL 8 PEANbHOU JCUSHU,
peasbHOM JKH3HH; -6b10UPaAMb NOOX00SUUE MEMOObL
-4NTaTh, COMIOCTABIISATh, CPABHUBATH, npeocmagnenus U 00pabomKy OaHHbIX,
HHTEPIPETUPOBATD B MPOCTBIX CIyYasx -yMenmb peuans HeclodiCHble 3a0a4u Ha
peasibHbIC JTaHHbIE, IPECTABICHHBIC B NpUMeHeHUe 3aKOHA OOILUUUX YUCeT 8
BHJIC TAOJIHII, IUArpaMM, rpapuKoB COYUONIO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHUL,
obecneuenuu 6€30nacHOCMU HACELeHUs] 6
YPE3BLIYAIHBIX CUMYAYUSIX
Texcmosoie 3a0auu | -Pemiath HECTOKHbBIE TEKCTOBBIE 331a4d | -Pewamp 3a0auu pasuvlx munos, 6 mom ducie

Pa3HBIX THIIOB;
-aHAIM3UPOBATh YCIOBHUE 3a]auu, IIPU
HEOOXOJJMMOCTH CTPOUTH ISl €€ PELICHUS
MaTeMaTHUYECKYIO MOJIEb;

-[IOHUMAaTh U UCTIOJIB30BATh JUIS PELICHHUS
3a/1a4n WH(HOPMAIIUIO, MPEICTABICHHYIO B
BHUJIC TEKCTOBOM M CHMBOJILHOM 3aITHCH,
cxeM, TaOJIuIl, AUarpaMM, rpauKoB,
PHUCYHKOB;

-IIefiCTBOBATD IO aJITOPUTMY,
CoJiepXKaIIeMycs B YCIIOBHH 33/1a4H;
-HICTIONIb30BATh JIOTUYECKHE PACCYKICHHS
[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,
chOopMyITUPOBAaHHBIM B YCIOBUU;
-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 BIIAJICHUH
(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,
TpeOyFOIIUe UCIIOE30BaAHUS
OTPUIIATEIBHBIX YUCEN: Ha OTPE/ICIICHUE
TEeMIIEpaTyphl, Ha ONpeIeICHIe
MOJIOKEHUS Ha BpEMEHHO! ocH (110
HaIleld dPbI U TOCJIE), Ha IBUKECHUE
JICHEeXKHBIX CpelcTB (MpuxoJ/pacxon), Ha

3a0a4u NOBbIUEHHOU MPYOHOCTU;
-8b10UPAMb ONMUMATILHBILL MEMOO peuleHust
3a0a4u, paccmampueds paiuiHvle Memoobvl,
-cmpoums MoOeib peulenust 3a0ay,
npoB0OUMb 00OKA3AMENbHbIEe PACCYHCOCHUS,
-peuwiams 3a0a4u, mpebyrowue nepebopa
8apUANMO8, NPOBEPKU YCIL08ULL, 8b1O0PA
ONMUMATLHO20 pe3yibmama;
-AQHATU3UPOBAMD U UHMEPRPEMUPOBATY
Ppe3yIbmamopl 6 KOHmMeKcme YCa08usi 3a0a4u,
8bIOUpaAMb peulenusl, He npomugopedauyue
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 1 JJIMH 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, BOZHUKAIOIIUE B CUTYaAMSIX opy2ux npeomemos
TIOBCEIHEBHON XU3HU
T'eomempusn -OnepupoBaTh Ha 6a30BOM YPOBHE -Onepuposams NOHAMUAMU. MOYKA, NPAMAZ,

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

-paciio3HaBaTb OCHOBHBLIC BUABI
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 IPUMEHEHHUEM
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 NPOCMPAHCMEe, NAPATLIENIbHOCb
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,

-0enamsb (8bIHOCHbLE) NIOCKUE YepmedcU 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,

-npuMensims 2eomempuyeckue axmol Ot
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 uzyueHuu 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 TOBEPXHOCTEN Tel
OJJMHAKOBOH (POPMBI Pa3INIHOrO
pasmMepa;

UCNONBL306ANb CEGOUCMBA 2COMEMPUYECKUX
Queyp 0nsa pewenus 3a0ay NPAKMUYEcKo2o
Xapaxkmepa u 3a0a4 u3 opyaux obiacmetl
3HaHU
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-COOTHOCHTH 00EMBI COCYI0B
OJIMHAKOBOH ()OPMBI Pa3IMIHOTO
pasmepa;
-OI[CHUBATh (POPMY MPaBUIIBHOTO
MHOTOTPaHHHUKA TTOCTIE CITUIIOB, CPE30B U
T.11. (OIpenensiTh KOMMYECTBO BEPIIHH,
pebep u rpaHeil MoNMy4eHHBIX
MHOTOTPaHHHUKOB)
Bexmoput u -OnepupoBath Ha 06a30BOM ypOBHE -Onepuposams NOHAMUAMU 0eKAPMOGbl
Koopounamul 6 MTOHSITUEM JIEKAPTOBBI KOOPIUHATHI B KOOPOUHAmbl 8 NPOCMPAHCMEE, BEKMOP,
npocmpancmee MPOCTPAHCTBE; MOOYIb 8EKMOPA, PABEHCMBO BEKIMOPOS,
-HaXOAUTh KOOPIWHATHI BEPIIIMH Ky0a U KOOPOUHAMbL 8EKINOPA, Y20l MeAHCOY
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 3a0a4u 86e0eHUeM
BEKMOpPHO20 bazuca
Hcmopus -OnucCeIBATh OTIEILHBIE BBIIAIOIIAECS -Ilpeocmasnams 8KkaA0 8b10AIOUUXCS
Mmamemamuxu pE3yNbTaThl, MONyYCHHBIC B XO/I€ MaAmemMamuxo8 6 pazeumue MamemMamuxy u
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 Pa3BUTUH
Poccun
Memoowt -[IpyMeHSITh N3BECTHBIC METOJIBI TIPH -Ucnonvzosamv ocHogHbie MemoObl
Mamemamuxu PEIICHUN CTaHAAPTHBIX MATEMATHUECKUX | QOKA3AMenbCmed, nposooums 00KA3amenbCmeo

3am1ad;
-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

U BLINOJIHAMb ONPOBEPICECHUE,
-NpUMEHAMb OCHOBHbBLE MEMOObL PeUleHUs.
MaAmemamuyeckux 3a0ay;

-HA OCHOBE MAMEMAMUYECKUX
3aKOHOMEPHOCEN 8 NpUpooe
Xapakmepuzo8ams Kpacomy u CO8EpUIeHCMEO
OKPYIHCAIowe20 Mupa u nPouU38e0eHull
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 MPSMOMN, OTPE30K, HHTEPBAJL, 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 IAHUPOBAHHE
€ YKa3aHHe KOJIM4eCTBA YaCOB, 0TBOAUMBIX HA OCBOCHHE KaKI0H TeMbl

YueOublii npeaMet «MaremMaTuKa»

OcHoBHas 6a30Basi mporpaMma

(u3 pacuyera: 4 yaca B Heaes10 (34 yueOHBIX He/lesIn) 32 2 10/1a)

Ne OcHOBHBIE pa3/iebl cofAepKaHUsA KoJsimyecTBo yacoB
nn (B TOM uncie
KOHTPOJIbHBbIE Pad0ThI)
* | D1eMeHThI TEOPUH MHOKECTB U MAaTEeMATHYECKOI Yackl He BBIIEISIOTCS
JIOTUKH
1 | Yucaa u BbIpaKeHHUs 48
1.1 | Yucna, KOpHU, CTETICHU 15
1.2 | OCHOBBI TPHTOHOMETPHH 8
1.3 | Jlorapudmsl 7
1.4 | Ilpeobpa3zoBanue BeIpaKeHUH 18
2 | YpaBHeHHsl U HEPABeHCTBA 36
2.1 | YpaBueHwust 18
2.2 | HepaBencrsa 18
3 | ®yHkuun 23
3.1 | Ompenenenue u rpaduk GyHKIUH 5
3.2 | DnemeHTapHOE HccIe10BaHne QYHKITHIHA 6
3.3 | OcHOBHBIE 37IeMEHTapHbIE QYHKITUH 12
4 | DaeMeHTBHI MAaTEMAaTHYECKOI0 AaHAJIN3a 24
4.1 | IlpousBonHas 8
4.2 | UccnenoBanue GyHKIUH 10
4.3 | IlepBooOpa3Hasi 1 HHTETPAT 6
5 | leomeTpusi 107
5.1 | [lnanumerpus 5
5.2 | IIpsiMble U TIIIOCKOCTH B TIPOCTPAHCTBE 20
5.3 | MHororpaHHuKH 20
5.4 | Tena u MIOBEPXHOCTH BpAIIICHUS 18
5.5 | 3MepeHune reoMeTpuiYeCKUX BETHIUH 26
5.6 | KoopauHaThl 1 BEKTOPHI 18
6 | CraTucTMKa M TeopHUsl BePOSITHOCTEMH, JIOTHKA U 12
KOMOMHATOPHUKA
6.1 | DnemeHTHl KOMOMHATOPUKU 4
6.2 | DIeMeHThI CTATUCTUKU 4
6.3 | DieMeHThbl TEOpUH BEPOSTHOCTEH 4
IloBTOpEHuUe 22
UTOro 272




Y4eOHo-TeMaTH4eCcKoe IIIaHUPOBaHKE 10 adredpe 1 HavyajgaM aHalln3a

B 10 kmacce (6a30BbIif ypoBeHB) 2,5 yaca B HEJIEIIO

Ne ypoka HaumeHnoBanue pa3fenoB u TeM Kou-Bo | [ara [Ipumeuanue
4acoB | MPOBEICHUS
[1nan dakTt
Baok Ne 1. YucsioBble GyHKIUM 8
1 1.Pemienne ypaBHeHH 1 HEPaBEHCTB. 2
2 2.Pasnoxenue Ha MHOKUTENU. CokpalieHme
npobeit
3 1.0OmpeneneHue YMCIOBON QYHKITUH. 2
4 CnocoObl € 3ananus (81).
2.0npeneneHue YuciaoBor GyHKINU
5 1. Cpoiicta Qynkiuu (82). 2
6 2.0mpeneneHne CBOMCTB (DyHKIIUU TIO
rpaduky.
7 1. O6parnas dyukiwus (83). 2
8 2.IToctpoenue rpadukoB 0OpaTHBIX
(GyHKIMIH.
Baok Ne 2. Tpuronomerpuyeckue 22
bynkun
9 1. YucnoBast OKpyKHOCTH (84). 2
10 2.YucnoBasi OKPYKHOCTb.
11 1. YucnoBast OKpYy)KHOCTh Ha KOOPJUHATHON | 2
miockoctu (85).
12 2.YucnoBasi OKpY>KHOCTb Ha KOOPJIMHATHOMN
TJIOCKOCTH.
13 1. Cunyc u kocunyc. TaHT€HC U KOTaHTeHC
14 (86).
2.Pemenue 3amad no reme «CUHYC,
KOCHHYC, TAaHT€HC.
15 1. Tpuronomerpuueckue QyHKIIUU 2
YHCIIOBOrO aprymenta (87).
16 2.Pentenue 3agau no reMme
«Tpuronomerpuieckue QyHKINN
YHCIIOBOTO apryMEHTa.
17 1. Tpuronomerpuueckre QyHKINN 2
18 yrinoBoro aprymenTa (88)
2.Pemenue 3a1a4 1no teme
«Tpuronomerpuueckue GyHKIMH YrIOBOTO
apryMeHTa
19 1. ®opmynsl npuBeaeHus (8§9) 2
20 2.Ilpumenenue GopmMyn NpUBeIEHHUSL.
21 1. KonTpousbHas padota Ne 1 o reme 1
«OCHOBHBIE MTOHATHUS O
TPUTOHOMETPUUYECKUX PYHKUUAX. DOPMYIIBI
MIPUBEJICHUSY.
22 1. ®ynkmsa y=sin X, e€ cBoiictBa u rpaguk | 1
(§10).




23 1. ®ynkuus y=Cos X, e€ cBoiicTBa u rpaduk | 2
(511).

24 2.Pemenue 3a1a4 no teMe «OyHKIUs
Y=C0S X».

25 1. IlepuoanyHOCTH 1
¢byukuu y=sin X, y=cos X (812)

26 1. ITpeoOpazoBanus rpaduKoB 2
TpuroHomerpudeckux GpyHkimii (813)

27 2. [TpeoOpaszoBanus rpaguKoOB
TpuroHomerpudeckux Gpynkiwmii (813)

28 1. ®ynkuum y=tg X, y=Ctg X, ux cBoiictBau | 2
rpaduxu

29 2. @ynaxun y=tg X, y=Ctg X, uX CBOWCTBa U
rpaduxu

30 1.KonrponsHas pabora Ne 2 o teme 1
«Tpuronomerpuueckre QyHKINHU, UX
CBOMCTBA U rpauKm»
Baok Ne 3. Tpuronomerpuveckue 8
ypaBHEHHA

31 1. ApKKOCHHYC U pelieHue 2
ypaBHeHust COost=a (815).

32 2. ApKKOCUHYC | pelieHne
ypaBHeHHs COSt=a (8§15).

33 1. ApKCHHYC U pellIeHHE 1
ypaBHeHus Sint=a (816).

34 1. ApKTaHTeHC U apKKOTaHTeHC. Pemenune 1
ypaBHeHuH tgX=a, ctgx=a (817).

35 1. Tpuronomerpuueckue ypaueaus (818). | 3
[Ipocreiiime TPUroHOMETPUUECKUE

36 ypaBHEHUSI.
2J1Ba OCHOBHBIX METO/1a PEUICHUS

37 TPUTOHOMETPUYECKUX YPaBHCHUM.
3.01HOPOHBIE TPUTOHOMETPUYECKHUE
ypaBHEHHS.
PemeHne TpUroHOMETPUYECKUX YPaBHEHUI.

38 1. Kontpoubnas pabota Ne 3 o Teme 1
«TpuroHomerpuyeckue ypaBHEHUS
Baok Ne 4. IIpeo6pa3oBanue 10
TPUTOHOMETPHYECKHX BhIPAKeHH I

39 1. CuHyc 1 KOCHHYC CYyMMBI U Pa3HOCTH 2
aprymenToB (819).

40 2.CHHYC U KOCHHYC Pa3HOCTH apTyMEHTOB

41 1. TaHreHC CyMMBI U Pa3HOCTU apTyMEHTOB | 2
(820)

42 2. TaHreHC CyMMBI U pa3HOCTH apryMEHTOB
(820)

43 1. ®opmyibl 1BoiHOTO aprymenta (821) 2

44 2.Ilpumenenue GopMys IBOHHOTO yria.

45 1. ITpeoOpazoBanue cymm 2
TPUTOHOMETPUUYECKHX (PYHKLUH B

46 npousBezeHue (822).




2.Ilpumenenue Gpopmya cymm
TPUTOHOMETPUUYECKHUX (PYHKIUH.

47

1. IIpeoOpazoBaHue MPOU3BEIACHHUIA
TPUTOHOMETPUYECKHX (PYHKIUH B CYMMY

(823)

48

1. KonrpousbHas padota Ne 4
«[IpeoOpa3oBaHuE TPUTOHOMETPUUECKUX
BBIPAKECHUIN

Baok Ne 5. Ilpou3Bognasi

49

50

1. YucnoBble IOCIEN0BATEILHOCTH U UX
cBoiicTBa. [Ipenen nmocinenoBaTeIbHOCTH
(824).

2.Ilpenen nocneaoBaTeIbHOCTH.
Brrunciienue npeaenos.

51

52

1. Cymma GeckOHEUHOM TeoMeTpUYECKOM
nporpeccuu (8§25).
2. CymMmMa O€CKOHEYHOU Te€OMETPUIECKOM
nporpeccuu (8§25).

53

54

1. Mpenen pynkuuu (826).

[Ipenen Gpyakmy Ha OECKOHEYHOCTH U B
TOUKe.

2.ITpupamenne aprymeHTa u IpupalieHue

byHKINH.

55

56

1. Onpenenenue mpousBoaHo# (827).
Onpenenenrue Npou3BOIHOM.
2.I'eomerpudeckuii U GU3NICCKUN CMBICIT
MPOU3BOJHOM.

57

58

1. Berurcnenue mpou3BoaHbIX (828).
dopmyibl quddepeHInpoOBaHUS.
2.IlpaBuna quddepeHIupoBaHus.
Brrunciienue npousBoIHbIX.

59

60

1. YpaBHeHue KacaTeIbHON K rpaduKy

byukuuu (829).
2. YpaBHEHHE KacaTeIbHOU K rpaduKy

bynximu (829).

61

1. Konrpounbnas pabota Ne 5
«[TpounsBoaHas

62

63

1. [IpumeHeHne MPOU3BOTHOM IS
uccaenoBanus Gynkiuii (830).
2.VccnenoBanue pyHKIMI Ha
MOHOTOHHOCTb.

Haxoxnenue Touek skcTpemMmyma.

64

65

1. IMoctpoenue rpadukos Gpynkimii (§31).
AnropuT™ HccnenoBanus GyHKIUH IS
MOCTPOCHUS IpaduKa.

2.Iloctpoenne rpadukoB GyHKIMII.

66

67

68

1. IlpumeHeHne TPONU3BOTHOMN ISt
OTBICKaHUsI HAaUOOJIBIIIEr0 U HAMMEHBIIETO
3Ha4YeHUH HeTpephIBHOM (QPyHKIMU Ha
npomexytke (832).

2.ANTOPUTM HAXOXKJCHHS HAMOOIBIIIETO U
HAaWMEHBIIETO 3HaYeHUH (QYHKIIHH.




3.Haxoxneaue HauboJIbLUIero u
HAaMMEHbIIETO 3HAYCHUN (QYHKIIH.

69

70

71

1. 3amaun Ha OTBICKAHHE HAUOOIBIINX U
HAaUMEHBIIMX 3HaYCHMH BeandnH (833).
2.3a1a4n Ha OTBICKAHUE HAMOOIbIINX U
HaMMEHBIINX 3HAYCHUH BEJIUYHNH.
3.PemieHue 3a1a4 Ha OTHICKAHHUE
HauOOJIBIINX U HAUMEHBIINX 3HAYCHHI
BEJIMYMH.

72

73

1. KonTponbHas padota Ne 6 «IIpumenenue
MPOU3BOTHOMN»
2. KontponsHas padora Ne 6 «[Ipumenenue
IIPOU3BOTHON»

Baok Ne 6. O6001maroniee noBTopeHue.

20

74
75
76

77
78
79
80
81
82
83

1. AnreGpa

2.Tpuronomerpuueckue GpyHKIUU.
3.IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUI.

4. TpUrOHOMETPUYECKHUE YPABHEHUS.
5.IIpousBoiHas.

6.1TponsBoaHasl.

7.1IpuMeHeHne TpOn3BOTHOM.
8.IIpruMeHenne nponu3BOIHOM.

9.1ToaroroBKa K HITOrOBOMY TECTUPOBAHUIO.

10.IToagroToBKa K UTOTOBOMY
TECTUPOBAHUIO.

10

84

1.1toroBoe TectupoBanue B popme EI'D 1

Bcero yacos

84

BrInonHeHne MpaKTHYeCKO YacTh POTrPaMMBI
no matematuke 10 kmacc (0a30BbIi YPOBEHBD)

Bun

Tema

KoanuectBo
4acoB

KonTposbHas
pabota Nel

OcHOBHbBIE IOHSTHS O TPUTOHOMETPUUECKHIX
bynkumsix. QopMysbl IPUBEIACHHUSL.

1

KonTposbHas
paboTa No2

Tpuronomerpuyeckue QyHKIIUU, KX CBOHCTBA
U rpaduKy.

KonTposbHas
paboTa No3

Tpuronomerpuyeckue ypaBHEHHUS

KoHnTtponpHas
pabota Ne4

[IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAYKCHUI

KoHnTtponpHas
pabota No5

[IpownsBoaHas

KoHnTtponpHas
paboTta Neb

[IpumeneHnne npou3BOIHON IS
uccieoBaHus QYHKINN

KoHnTtponpHas
pabota Ne7

Hrorosoe tectuposanue B popme EI'D 3a 10
KJ1acc




Y4ebHo-TeMaTH4ecKoe IIaHNPOBaHKe 1o MaTemaruke: reomerpus B 10 knacce

(6a30BbIit ypoBenb) 1,5 gaca B Heemno

Ne ypoka HaumeHnoBanue pa3fenoB u TeM Kou-Bo | [ara [Ipumeuanue
4acoB | MPOBEICHUS
[1nan dakTt

Baok Ne 1. HexoTopsle cBeieHus U3 6
MJIAHUMETPUH. AKCHOMBI CTepPeOMeTPHH,
CJIeICTBHS U3 AKCHOM

1 1. HexoTopsle cBeA€HUS U3 INITAHUMETPUN 1

2 1. Ilpenmer crepeomerpus (1.1) 1

3 1. Akcnomsl crepeomeTpui (1.2) 1

4 1. CrnieactBus u3 akcuoMm ( 1m.3) 1

5 1. Pemienue 3aa4 Ha npUMeHeHue akcuom | 1
CTEPEOMETPUH U UX CIICJICTBUH.

6 1. KontpoinbHas padoTta Ne 1 «AkcHOMBI 1
CTEPEOMETPUH U CJICJACTBUS U3 HUX)
Baok Ne 2. Tlapa/uieJibHOCTh NPSIMBIX H 15
IJI0CKOCTel

7 1. [TapameabHOCTh MPSIMBIX, TPSIMON H 4
MJI0CKOCTH

8 2.IlapannenbHbIe PSMbIC B
npoctpancTie (1.4).

9 3.IlapannenbHOCTh TpeX MPAMBIX (I1.5).

10 4.Penrenue 3a71a4 1o TeEMe
«[TapannenbHOCTh NPSIMBIX, IPSIMON U
TJIOCKOCTH.

11 1. B3auMHO€e pacnosiokeHne MpsSMbIX B 3
MIPOCTPAHCTBE. YTOJI MEXAY NPSIMbIMU

12 2.CkpemuBaroriyecs npsmseie (1.7).

13 3.Y1uibl ¢ cO HaNpaBJICHHBIMU CTOPOHAMU
(.8).
Yron mexy npsimbiMu (11.9).

14 1. [TapamieabHOCTh TUIOCKOCTEH 2
[TapannensHblie iockoctH (11.10).

15 2.CBolicTBa mapajuieIbHbIX
miockocTei(m. 1).

16 1. Terpasap u napanenenunes 5

17 2.Terpasmp (11.12).

18 3.INapannenenunen (1m.13).

19 4.Iloctpoenue ceueHutit (1m.14).

20 5.Pemenue 3agau no teme «Terparap u
napasiesIenumne

21 1. KonTpousbHas pabota Ne 2 o reme 1
«[TapannenbHOCTh MPSIMBIX U IJIOCKOCTEN.
Baok Ne 3. IlepnieHIUKYJISIPHOCTH 14
NPAMBIX U IJIOCKOCTEH

22 1. IlepneH MKYISIPHOCTH NPSIMOIl U 4




IIJIOCKOCTH
[IepneHuKyIsipHBIE IPSIMBIE B

23 npoctpaHcTse (1.15).
2.ITapannenbHble TPSIMBIE,

24 NIEPIEHIUKYIIIPHBIE K INIOCKOCTH (11.16).

25 3.Ilpu3Haku nepneHIMKyJIIpHOCTH MPSMOM
1 mockoctH (1.17).
4.Teopema o npsAIMOM, EPIEHIUKYIIPHON K
TI10CKOCTH (11.18)

26 1. IleprieHquKysIp ¥ HAKJIOHHbBIE 2
Paccrosnue ot Touku 10 iockoctu (1.19).

27 2. Teopema o Tpex neprnerauxyispax (1m.20).

28 1. Yron mMexmy npsMOi H TUIOCKOCTBIO 3
VYroa Mex Tty npsiMOi U IIIOCKOCThIO (11.21).

29 2.Pemenne 3a1a4 1o TeMe «YTOJI MEXTY
MIPSIMOM U TIJIOCKOCTBIO».

30 3.Pemenue 3a1a4 Ha IPUMEHEHNE TEOPEMBI
0 TpeX MEePIEHANKYISAPAX U OTHICKAHUH
yriia MeJly IpsIMOM M INIOCKOCTBIO.

31 1. JIByrpanHslii yrom. 4
[lepneHMKYISIPHOCTD IIOCKOCTEN.

32 2. JIByrpannsiit yroiu (1m.22).

33 3.IIpu3HaK MEepIEeHANKYISIPHOCTH JBYX

34 mIockocTe (m.23).
4 TlpssmoyroabpHbIi mapaienenumne (1.24).

35 1. KonTtponbHas pa6ota Ne 3 1
«[lepneHANKYIAPHOCTD MPSAMBIX U
IJIOCKOCTEN
Baok Ne 4. MHOrorpaHHuKH 8

36 1. [Tonsitue MHOTOTpanHMKa. [Ipu3ma 2
[Tonsatue MHOTOrpaHHUKa (11.25).

37 2.I'eomerpudeckoe Teio (1m.26).
[Tpusma (1m1.27).

38 1. [Tupamuga 2
[Mupamuna (1m1.28).

39 2.IlpaBunbHas nupamuaa (m.29).
Yceuennas nupamuia (11.30)

40 1. IIpaBUIIbHBIE MHOTOTPAHHUKH 3
Cummetpus B ipoctpancTse (11.31).

41 2.IloHsATHE IPAaBUIIBHOTO MHOTOTPaHHUKA

42 (m.32)
3.DneMeHThl CUMMETPHH MTPABUIIBHBIX
MHOTOTpaHHUKOB (11.33)

43 1. KonTposbHas pabota Ne 4 1
«MHOTOIrpaHHUKN
Baok Ne 5. O6o611aoniee noBpTopeHue. 20
I'eomerpus 8

44 1.AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3
HUX.

45 2..ITapannenbHOCTb NPSMBIX.

46 3.ITapaynenbHOCTh TUIOCKOCTEH.

47 4.1lepneHAUKYISIPHOCTD NPSIMBIX U




IJIOCKOCTEH.

48 5.Yron Mexay npsiMoi U IIOCKOCTBIO.
49 YT0oa MEeXTy TUIOCKOCTSIMHU.
50 6.Terpasap. [Mapamnenenune.
ol 7.1lpusma.
8.Ilupamua.
52 1.UtoroBoe tectupoBanue B popme EI'D 1
Bcero vacos 52
BrInonHeHne npakTuyeckor 4acTu MpOTrpaMMBbl
o matemartuke: reomerpusi 10 kimacc (6a30BBIH YpOBEHB)
No KommuectBo
Bun Tema
/1 4acoB
1 KouTtponbsHas «AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
pabora Nel HUX.
2 KontponbHas [TapamienbsHOCTD NPSAMBIX U INTIOCKOCTEN 1
pabota No2
3 KontponbHas [lepneHIMKYISIPHOCTD NPAMBIX U TUIOCKOCTEN 1
pabota No3
4 KontponbHas MHororpanHuku 1
pabota No4
5 KonTtponbHas HroroBoe tectupoanue B popme EI'D 3a 10 1
pabota No5 KJ1acc

IIpuiaoxenune 1

KOI[I/I(I)I/IKaTOpBI COCTaBJICHBI Ha OCHOBEC




Komudukaropos KUM EI'3-2020

Koauduxarop
TPeO0OBaHUIl K YPOBHIO NOATOTOBKH 00y4YAaIOIIMXCS A/ POBEACHUs
KOHTPOJISl peajin3auuu NporpaMmbl
no MATEMATUKE s 10-11 knaccos

Kox
KOHTPOJIMPY
€MOoro TpebdoBanus (yMeHHUs1), NpoBepsieMble 3aJAHUSAMHU
TpedGoBaHUS
(ymenus)

Kon
pasaena

1 YMeTh BBINOJTHATH BHIYHCIEHUS U TPeodpa3oBaHus

1.1 BrimonusaTe apudmMernyeckue neicTBuUs, coueras yCTHbIE U THCbMEHHBIC
NPYEMBI; HAXOANUTh 3HAYEHUSI KOPHS HATYPAIBbHOW CTEIeHH, CTEIEHH C
palMOHATILHBIM TIOKa3aTelneM, Jorapudma

1.2 BbruucnsaTh 3HaYSHUST YUCIOBBIX M OYKBEHHBIX BBIPa>KEHUHN, OCYIIECTBIISIS
HEoOXOMMBbIE TIOICTAHOBKH M ITPE00pa30BaHUs

1.3 [IpoBoauTH TIO U3BECTHBIM (OPMYJIaM U TpaBUIaM MIPeoOpa30BaHUs
OYKBEHHBIX BBIPa)KEHUH, BKIFOYAIOIINX CTEIIEHH, PaTUKAIIBL, JIOTApU(PMbI H
TPUTOHOMETpHYECKHE (PYHKITUH

2 YMeTh pemiaTh YpaBHEHHsI H HEPABEHCTBA

2.1 Pemates parmoHanbHEIE, HPPAMOHATBHBIC, TOKA3aTEIbHBIE,
TPUTOHOMETPHUYECKHE H JIOTApU(PMUYIESCKUE YPABHEHHS, HX CHCTEMBI

2.2 Pemiats ypaBHEHUA, NPOCTEHIIINE CUCTEMBI YPaBHEHUI, HUCTIOIL3Ys CBOMCTBA
(GbyHKIMH 1 UX TpadUKOB; HCIONB30BATH JUIsl PUOIMKEHHOTO PEIlCHHS
YpaBHEHHUI ¥ HEPABEHCTB rpaduIeCcKIii METO

2.3 Periate pairoHalibHbIe, TIOKa3aTeIbHBIC M JIOrapu(hMUIECKIE HEPABEHCTBA, X
CHCTEMBI

3 YMeTh BBINOJHATH 1eMCTBUA ¢ QYHKIIUSAMH

3.1 OmpenensaTs 3HaUYCHHE QYHKITAN IO 3HAYCHUIO apTyMEHTA MPH Pa3InIHBIX
cnocobax 3amaHus GyHKINH; OTMCHIBATH MO TPa(UKy MOBEEHUE U CBOHCTBA
(hyHKIIH, HAXOAUTH TI0 TpaduKy QyHKIINK HaHOOJbIIIee 1 HANMEHbIIIEee
3HAYEHMS]; CTPOUTH TPAPUKH H3yIeHHBIX (DYHKITHHA

3.2 BrerancnsaTe mpor3BoHBIE B TEPBOOOPA3HBIE DIIEMEHTAPHBIX (DYHKIIUN

3.3 HccnenoBath B mpocTedIuX cirydasx (yHKIIUHA HA MOHOT OHHOCTb,
HaxXOJWTh HaNOOIbIIIee M HAaMeHbIIlee 3HaUeHns (PyHKITUU

4 YMeThb BBINOJHATH JeHCTBUA ¢ FeOMeTpUuYecKMMH purypamu,
KOOPAMHATAMHU U BEKTOPAMM

4.1 PemaTs nuaHnMerpuyeckue 3a1a4 Ha HAXO0XKIEHUE FeOMETPHUECKUX BETUUYNH
(mvH, yTIIOB, TUTOIAAEH)

4.2 Pemate mpocTeiimme crepeoMeTpuieckre 3a/1aun Ha HaX0XKICHUE
TeOMETPUIECKIX BEIWYNH (IUIMH, YTIIOB, TUIOMAEH, 00HEMOB); HCIIOIBE30BATh
[IPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4 IUIAHUMETPUUECKHE (DAKTHI M METOBI
4.3 OmnpenensTe KOOPAUHATH! TOUKU; IIPOBOIUTH ONEPALIUU HAJ BEKTOPAMHU,
BBIUUCIIATH JUIMHY M KOOPJIMHATHI BEKTOPA, YIOJl MEKAY BEKTOpaMHU

5 YMeTh CTPONTH U HCCJIEA0BATH MPOCTEiilline MaTeMaTHYeCKHe MOJIeTH
51 MopennpoBath peaqbHbIe CHTYAIlH Ha S3bIKE aareOphl, COCTaBIISTh YpaBHEHUS
Y HEPaBEHCTBA 110 YCIOBUIO 3a]]a41; UCCIIEIOBATH TIOCTPOSHHBIE MOJIEIH C
HCIIONIb30BaHMEM alapara alnreOpsl

5.2 MopenupoBaTh peajgbHble CUTYaIlU Ha SI3bIKE T€OMETPUU, UCCIETOBAThH
MOCTPOEHHBIE MOZEIHU C UCIOIB30BAHUEM I€OMETPUUECKUX MOHATUN U TEOPEM,
arnmapara anreOphl; pemaTh IPaKTHIECKUEe 3a]]a4d, CBI3aHHBIC C HAXOXKICHUEM
FEOMETPUYECKUX BEIUYUH

5.3 [IpoBoauTh nOKa3aTENbHBIE PACCYKACHUS MPU PELICHUU 3a/1a4, OLCHUBATh
JIOTUYECKYI0  MPAaBUJIBHOCTh PACCYXAECHUM, paCIIO3HABATH JIOIMYECKU
HEKOPPEKTHBIE PACCYKACHUS




5.4

MOI[GJ'II/IpOBaTI) PCAJIbHBIC CUTYallU Ha A3bIKC TCOPHUU BepOHTHOCTefI n
CTaTUCTUKH, BBIYUCJIATH B HpOCTefIHIHX CllydasaX BEPOATHOCTU COOBITHIH

6 YMeTb HCNI0/IB30BATH NPUOOPETEHHbIE 3HAHUSI M YMEHUSI B IIOBCETHEBH O
JKM3HU U IPH M3YYEeHHUH APYTUX NPeIMETOB:
6.1 AHanu3upoBaTh peasibHbIE YNUCIIOBbIE JaHHBIE, HHPOPMAIHIO CTATUCTHYECKOTO
XapakTepa; OCYIIECTBIATh MPAKTUIECKUE PACUYETHI MO (hopMyliam;
I10JIb30BATHCS] OLIEHKON U IPUKUJKON NPU MPAKTUYECKUX pacyeTax
6.2 OnwucheiBaTh C MOMOIIBI0 GYHKIUN pa3iIHyHbIe pealbHbIe 3aBUCHMOCTH MEXTY
BEIMYMHAMH U HHTEPIPETUPOBATH UX IpaUKH; N3BIEKaTh HH(HOPMAIIHIO,
NPEICTaBICHHYIO B TA0NMIAX, HA AMarpammax, rpadukax
6.3 Pemates mpukiaaHbie 3aJa41, B TOM YUCIE COITUATBPHO- SKOHOMUYECKOTO U
(u3HMUecKoro xapakrepa, Ha HauOONbIINE U HAUMEHBIIINE 3HAYCHUS, HA
HaXOXKICHHE CKOPOCTH U YCKOPEHUSsI
Konuduxarop
3j1eMeHTOB coaep:kaHus 10 MATEMATUKE
JUISl COCTABJICHUSI KOHTPOJIbHBIX H3MEPUTEIbHbBIX MATEPHUAJIOB
JUISl IPOBEACHUSI KOHTPOJISA peaju3alMu MpPorpaMmmbl
no MATEMATMUKE nas 10-11 kaaccoB
Kox
Kon KOHTPOJIMPY
DJIeMeHTBI COJepKaHNs, IPOBepsieMble 3aJaHHSIMHU
pa3aena €MOoro
3J1eMeHTAa
1 Auredpa
1.1 Yucna, xopnu u cmenenu
1.1.1 | Ilensle yncna
1.1.2 | CreneHb ¢ HATYpaJbHBIM ITOKAa3aTEICM
1.1.3 | Jlpobwu, npoIeHTHI, palliOHAIbHbIC YK CIIa
1.1.4 | CreneHs c LensIM IOKa3aTeneM
1.1.5 | Kopens crenenu N > 1 u ero cBoicTBa
1.1.6 | CreneHb ¢ palMOHAILHBIM IIOKa3aTeIEM U €€ CBOMCTBA
1.1.7 | CsoiicTBa cTeNeHH C JeHCTBUTENbHBIM I0KA3aTeNEM
1.2 OcHosbl mpuzoHomempuu
1.2.1 | CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIHHOTO yriia
1.2.2 | Paamannas mepa yria
1.2.3 | CuHyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YHCIIa
1.2.4 | OcHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA
1.2.5 | dopmynbl IpyUBEICHUS
1.2.6 | CuHyc, KOCHHYC W TAaHT€HC CYMMBI M pa3HOCTH JBYX YTJIOB
1.2.7 | CuHyc ¥ KOCHHYC JBOWHOTO yTria
1.3 Jozapugpmol
1.3.1 | Jlorapudm umncmna
1.3.2 | Jlorapudm npousBeneHNs, YaCTHOTO, CTEIEHH
1.3.3 | JlecsATUYHBIN U HATYPAIBHBIN JIOTAPH(PMBI, YUCIIO €
14 Ilpeobpazosanus evipasicenuii
1.4.1 | llpeoOpa3oBaHwsl BRIPAXKEHHI, BKIIOYAIINX apHPMETHISCKHE OITepaIin
1.4.2 | TIpeoOpa3oBaHus BHIPaKEHUH, BKIIOYAIOIINX OIEPAIMIO BO3BEICHHS B
CTEIICHb
1.4.3 | IlpeoOpa3oBaHus BIpaKEHHUH, BKIIOYAIOIINX KOPHU HATYpaJbHON CTENEHU
1.4.4 | IlpeoOpazoBaHHs TPUTOHOMETPUUECKUX BBIPAKEHUN
1.4.5 | IlpeoOpa3zoBaHue BeIpaXKEHUH, BKIIOUAIOMIMX ONEPALHUIO JIOTrapu(pMUPOBAHHS
1.4.6 | Mogynb (abcomoTHas BeTMYMHA) YHCIIA
2 YpaBHeHHs M HEPABEHCTBA
2.1 Ypasuenus
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KBagpaThsle ypaBHEeHUs

2.1.2 | PammoHayibHBIC YpaBHEHUS
2.1.3 | HUppanmonanbHble ypaBHEHUs
2.1.4 | TpuroHomerpHyecKrue ypaBHEHUs
2.1.5 | Tloka3zarenpHble YypaBHEHHS
2.1.6 | Jlorapudmudeckue ypaBHEHHUs
2.1.7 | PaBHOCHJIBHOCTb YpaBHEHHH, CUCTEM YpaBHEHUN
2.1.8 | Ipocreiimie cucteMbl ypaBHEHHH C IBYMsI HEM3BECTHBIMHU
2.1.9 | OcHoBHbIC TPHEMBI PEIIICHUS CUCTEM YpaBHEHHII: OJACTAHOBKA,
anreOpanvecKoe cI0KEeHUE, BBEJICHUE HOBBIX MEPEMEHHBIX
2.1.10 | Hcnonp3oBaHue CBOMCTB M rpad)MKOB (GDYHKIHUI TPU pELICHHUH YPaBHEHUI
2.1.11 | H3obpaxeHue Ha KOOPIUHATHOW TUIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUH
C IByMsl IepEMEHHBIMH M UX CHCTEM
2.1.12 | TlpuMmeHeHHE MaTEeMaTHYECKHX METOJIOB ISl PEIICHHS COJIep KaTeNbHBIX 3a1a4
13 Pa3IMYHbIX 00JacTell HayKu U MpakTUku. MHTepnpeTanus pe3ynbprara, yuér
peanbHbIX OrpaHUYEHUN
2.2 Hepasencmsa
2.2.1 | KsajpaTHble HepaBEHCTBA
2.2.2 | PanuoHanbHBIC HEPABEHCTBA
2.2.3 | Tloka3zaTenbHbie HEpABEHCTBA
2.2.4 | Jlorapudmuyeckue HepaBEHCTBA
2.2.5 | Cucrembl TMHEHHBIX HEPABCHCTB
2.2.6 CucteMbl HEPABEHCTB C OTHON MTePEMEHHON
2.2.7 | PaBHOCWJIIBHOCTh HEPAaBEHCTB, CHCTEM HEPABEHCTB
2.2.8 | Hcnonb3oBaHue CBOMCTB U rpadKOB (DYHKIWIHA IIPH PEIIEHHH HEPABEHCTB
2.2.9 | Merox nHTEpBaIOB
2.2.10 | MzobpakeHre Ha KOOPAMHATHOM INIOCKOCTH MHOXECTBA PEIICHU
HEPaBEHCTB C IBYMsS IIEPEMEHHBIMU M UX CHCTEM
DyHKUNHU
3.1 Onpeodenenue u epagux pyHkyuu
3.1.1 | ®ynknus, obnacth onpeneneHus QyHKIIHA
3.1.2 | MHoxecTBO 3Ha4YeHHUH QYHKIIUU
3.1.3 | T'paduk byukuuu. [Tpumepsl GYHKIIMOHATBHBIX 3aBUCHMOCTEH B peabHBIX
mporeccax M SBICHHAX
3.1.4 | Oo6patnas ¢ynkius. ['paduk oOpaTHOM QyHKIMN
315 IIpeobpazoBanms FP&(I)HKOB: TapauIeIbHBINA TePEHOC, CHMMETPHSI
OTHOCHTEIBHO OCeH KOOpANHAT
3.2 Onemenmaproe ucciedoganue GyHKyutl
3.2.1 | MonoroHHOCTb (yHKIHH. [IpOMEKyTKH BO3pacTaHus U yOBIBAaHHS
3.2.2 | UYérHocTh M HEYETHOCTH (PYHKITUU
3.2.3 | IlepumogmaHocTh (DYHKIHH
3.2.4 | OrpannyeHHOCTb (DYHKITUU
3.2.5 | Touku sKcTpeMyMa (JIOKAJThbHOrO MAaKCHMyMa U MHHUMYMa) QYHKITHH
3.2.6 | Hawubonbiiee n HanMeHbIIIee 3HAaU€HUS! YHKIHH
3.3 OcnosHvie snemenmapuvie QyHKyuU
3.3.1 | Jluneiinas dynaxus, e€ rpadux
3.3.2 | DyHKIWMA, ONMUCHIBAIONMIAS 00PATHYIO MPOITOPIIHOHATHLHYIO 3aBHCUMOCTH, €€
rpaduk
3.3.3 | Ksanpatuunas dyHkims, e€ rpadux
3.3.4 | Crenennas (yHKUUS C HATYpaJIbHBIM IIOKa3aTesneM, e€ rpaduk
3.3.5 | Tpuronomerpuueckre QyHKINH, UX IpadUKH
3.3.6 | IlokazatenpHas ¢yHKuus, e€ rpaduk
3.3.7 | Jlorapudmmueckas pyHkuus, e€ rpaduk
Hauyaja maTreMaTH4eCKOI0 aHAJIN3A
4.1 Ilpouseoonas
4.1.1 | Tousitue o Npou3BOJHON HYHKIMH, FT€OMETPHYECKUI CMBICI TPOM3BOTHOM
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DU3NYECKUN CMBICIT MPOU3BOJIHOM, HAX0XKIEHUE CKOPOCTH AJIA MPOLECcCa,
3aJlaHHOTO (hOPMYJIOH WK rpauKOM

4.1.3 | VYpaBHeHue KacaTenbHOH K rpaduky QyHKIUU
4.1.4 | TlpousBoaHbIC CYMMBI, pa3HOCTH, TPOU3BECHHUSI, YACTHOTO
4.1.5 | TlpousBoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH
4.1.6 | Bropast mpou3sBoaHas 1 e€ Gu3nYecKuil CMbICT
4.2 Hccnedosarnue gpynryuil
4.2.1 | TlpuMeHeHHE IPOU3BOAHOM K UCCISTOBAHUIO (DYHKITHH U IIOCTPOCHUIO
rpadukoB
4.2.2 | Ilpumepsl UCTIONB30BAHNUS IPOU3BOIHOMN sl HAXOXKACHUS HAWTYUIIEr O
pelieHrs B IPUKIAJHBIX, B TOM YHCIIE COLIMATBHO-D)KOHOMUYECKHUX, 3a7a4ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | TlepBooOpa3Hble 2IeMEHTApHBIX (YHKITHN
4.3.2 | Tlpumepsl NpUMEHEHHS HHTErpasa B QU3UKE U T€OMETPHH
I'eomerpust
51 Inanumempus
5.1.1 | TpeyronbHUK
5.1.2 | TlapamnenorpaMm, NpsiMOYTOJILHUK, poMO, KBajpar
5.1.3 | Tpanemus
5.1.4 | OKpyXHOCTb U KPyT
5.1.5 | OkpyXHOCTb, BIIMCAHHAS B TPEYTOJbHUK, M OKPYKHOCTH,
OIMCAaHHAsl OKOJIO TPEYTOJIbHUKA
5.1.6 | MHoroyronsauK. CyMMa YTJIOB BBITYKIIOT'0 MHOTOYTOJIbHUKA
5.1.7 | TlpaBusbHBIC MHOTOYTOJILHUKH. BITucaHHast OKpY>KHOCTh U OIHCaHHAs
OKPY’KHOCTB TPaBHIIBHOTO MHOTOYTOJIbHUKA
5.2 IIpsmvie u nrockocmu 8 npocmpancmee
5.2.1 | Tlepecekaromuecs, mapaielbHble U CKPEIMBAIONIHECS TIPAMBIE;
MEPIECHANKYISIPHOCTD MPSIMBIX
5.2.2 | TlapamienbHOCTh NPSAMON U IUIOCKOCTH, MPU3HAKU M CBOMCTBA
5.2.3 | TlapamienbHOCTb IJIOCKOCTEH, IPU3HAKKM U CBOWCTBA
5.2.4 | TlepneHIUKYISIPHOCTD MPSIMOK W TUIOCKOCTH, MIPH3HAKU U CBOWCTBA,
NEePIICHANKYISP U HAKIOHHAS; TeopeMa O TPEX MepIeHANKYIIpax
5.2.5 | TlepneHIUKYISIPHOCTD TUIOCKOCTEN, MPU3HAKH U CBOMCTBA
5.2.6 | TlapamrenbHoe mpoekTupoBaHue. M300paskeHre NpoCTPaHCTBEHHbBIX QUTYp
5.2.1 | Tlepecekaromuecs, mapaiielbHbIe H CKPEIIMBAIONIHECS IPAMBIE;
MEePIICHNKYISIPHOCTD MPSAMBIX
5.3 Mmnozoepannuxu
5.3.1 | Tpusma, e€é ocHOBaHUs, OOKOBBIE PEOpA, BHICOTA, OOKOBAS TTOBEPXHOCTH;
npsiMasi IpU3Ma; PaBUIIbHAS IPH3Ma
5.3.2 | llapamnenenuren; Ky0; CHMMETpUH B KyOe, B TapajuIelienuese
5.3.3 | TMupamuna, e€ ocHoBaHue, OOKOBBIC pEOPA, BhICOTA, OOKOBASI TOBEPXHOCTD;
TpEYToJbHAS IMPAMHIJIa; TPAaBIIIbHAS TUPaMH/IA
5.3.4 | Ceuenus ky0a, MpU3Mbl, THPAMHJIBI
5.3.5 | IlpeacraBneHue o MpaBHIBHBIX MHOTOIPaHHUKAX (TETpa’ap, Ky0, OKTasp,
JIO/IeKadIp M MKOCAdIP)
5.4 Tena u nosepxHocmu epaujerus
5.4.1 | Humunap. OcHoBaHME, BHICOTA, OOKOBasi MOBEPXHOCTb, 00Opa3yomasi,
pa3BEpTKa
5.4.2 | Konyc. OcHoBaHMe, BBICOTa, O0OKOBasi MOBEPXHOCTh, 0Opa3yoias, pa3BEépTka
5.4.3 | lllap u cdepa, ux ceueHus
5.5 H3mepenue ceomempuieckux 8eauyun
5.5.1 | Benuuuna yrna, rpagycHasi Mepa yriia, COOTBETCTBHE MEXy BEJTMUMHOH yria
U AJIMHOW JYTU OKPY)KHOCTH
5.5.2 | VYron Mexny nNpsSMbIMH B IPOCTPAHCTBE, YTOJ MEXy IPSIMON U IJIOCKOCTBIO,
YroJl MeKIY IUNIOCKOCTSIMU
5.5.3 | lnuna orpe3ka, JOMaHOH, OKPY)KHOCTH; IEPUMETP MHOIOYTOJIbHHKA
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PaccrosiHue ot TOYKH a0 HpHMOfI, OT TOYKHU A0 IMJIOCKOCTU; pAaCCTOAHUC MCIKIY
napajiyieIbHBIMU U CKPCIIHUBAIOIIUMUCH MPAMBIMHA; PACCTOAHUEC MCIKIAY
napaJliCJIbHBIMU TIJIOCKOCTSAMMU

5.5.5 | Tnomaxap TpeyroibHUKa, MapauieiorpaMMa, Tparmein, Kpyra, CeKTopa
5.5.6 | Ilnomaap NOBEpXHOCTH KOHYCA, IMIHHApPA, chephl
5.5.7 | O0BéMm kyba, IpsAMOYTOIBHOTO MapajuieNenunena, IupaMubl, TPU3MBL,
IUIMHJIPa, KOHYCa, [1apa
5.6 Koopounamvi u eexmopwi
5.6.1 | KoopauHaTsl Ha IpsSIMOH, JIEKapTOBBI KOOPIMHATHI Ha IUIOCKOCTH U B
POCTPAHCTBE
5.6.2 | ®opmyna paccTosHYSI MEKIY TOUKaMH, YpaBHeHHUE chephl
5.6.3 | BekTop, MOayIb BEKTOpa, paBEHCTBO BEKTOPOB, CIIOKEHHUE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YHCIIO0
5.6.4 | KomnHeapHble BeKTOPHI. Pa3noxeHue BeKTopa 1Mo JByM HEKOJUIMH €apHBIM
BEKTOpaM
5.6.5 | KomiutanapHsie BeKTOpBI. PaziokeHne no TpéM KOMILIaHAPHBIM BEKTOpaM
5.6.6 | KoopauHaTsl BeKTOpa, CKaIspHOE MMPOU3BEICHUE BEKTOPOB, YTOI MEKIY
BEKTOpaMHU
DJieMeHThl KOMOHHATOPUKH, CTATHCTUKH W TEOPUH BEPOSITHOCTE#
6.1 Dnemenmol KOMOUHAMOPUKU
6.1.1 | TMoouep€nHblii U OTHOBPEMEHHBIH BHIOOD
6.1.2 | ®opmyIibl uKciia coueTanuii M nepectaHoBoK. bunom HeroToHa
6.2 Dnemenmuvl Cmamucmuxu
6.2.1 | TabnuuHoe u rpaduuecKoe NPeACTaBICHHE JAHHBIX
6.2.2 | YucmoBble XapaKTEPUCTHKH PSIIOB JAHHBIX
6.3 Dnemenmol meopuu 6epoOSMHOCMEN
6.3.1 | BeposTHOCTH COOBITHIA
6.3.2 | IIpuMephl HCITOB30BAaHUS BEPOSITHOCTEH U CTATUCTUKU TIPH PEIICHUN

TIPUKIIATHBIX 3a71a9




