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Pabowas mnporpamma yueOHoro mnpenmera «Marematuka» s 10-11 kjmaccoB paspaborana B
COOTBETCTBUH C HOPMATUBHO-IIPABOBBIMU JJOKYMEHTAMH:

1. ®enepanbHBI TOCYIaPCTBEHHBI 00pa30BaTEeNbHBIA CTAHIAPT CpeaHEro odiiero odpasoBaHus (YTB.
npukazoM MunucrepctBa oOpazoBanus u Hayku PO ot 17 mast 2012 1. Ne 413)

2. OcHoBHas 00pa3oBarenpHas MporpaMma CpeHero 001ero oopa3oBaHus

MKOY «Kapranosnbckas cpennss oodueo0OpasoBarenpHas mkoia umeHu ['epost Coserckoro Corosa
H.®.Maxosa»

OOpazoBarebHBI IPOILECC OCYIIECTBISCTCS C WCIOJb30BAaHUEM YUCOHHKOB, Y4YEOHBIX TOCOOHUH,
Bxomiammx B gAeuctByromui @DenepanbHblid nepedeHb. [lepeuens YMK  exeronHo yrBepkpaercs
MIPUKA30M JUPEKTOPA HIKOJIBI.

VYueOHblii mpenMer «MaremaTthka» BXOJUT B 00S3aTelbHYIO NpeAMETHYI0 o0nacte «MarteMaThka |
nHpopmaTuka». Pabouas mporpamma paspaboTaHa [Uisi OCBOCHHUS MaTeMaTHKH Ha 0a30BOM YpOBHE H
yriyOJI€HHOM ypOBHE.

1. lnanupyemble pe3yibTaThl OCBOEHUsI Y4eOHOr0 nmpeamera «MaTemMaTuka
OcHoBHbIE HANPaBJIEHUsI Pa3BUTHUsI BocnuTanus (n3 CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit deneparuu Ha nepuon a0 2025 rona)

- COBCPIICHCTBOBAHHUEC YCJIOBI/Ifl JJI BBISIBJICHUSA U IMTOAACPIKKU OAaPCHHBIX I[eTefI;

- pa3BuTHe (OpPM BKIIOUEHHUS J€Te B MHTEIIEKTYaJbHO-TIO3HABATENIbHYIO, TBOPYECKYIO, HIPOBYIO
JESITEIIEHOCTD;

- CO31aHHC YCJTOBI/Iﬁ AJId TOBBINICHUA Y )IeTeﬁ MaTeMaTU4YECKOU rpaMOTHOCTH, YPOBHSA BJIAACHHA
HaBbIKaMH KOMMYHUKAIIUH,

- BOCIIUTAHUC B ACTAX YMCHHA COBCPUIATH HpaBI/I.]'H)HBII\/’I BBI60p B YCIIOBHAX BO3MOXXHOT'O HECTAaTUBHOI'O
BO3JICHCTBUSI MHPOPMAIIMOHHBIX PECYPCOB;- - 00ECIICUeHHE YCIIOBUH 3alllUTHI IETeH OT WHPOPMAIUH,
MPUYUHSIONIEH Bpe X 3I0POBBIO M ICHXUYECKOMY Pa3BUTHIO

- COJCHCTBUE TMOBBIILICHUIO MPUBJICKATEIILHOCTH MAaTeMaTUKU Ui TOJPAcTaloONIero MOKOJISHHUS,
MOAJIEP’KKY HAyYHO-TEXHUYECKOTO TBOPYECTBA JIETEH;

- CO3/IaHuE YCJIOBHMM JUIsl MOJYy4eHHUs NEThbMHU JOCTOBEpHOM HH(OPMALMUO MEepPelOBbIX JOCTUKEHUSIX
U OTKPBITUSIX MHUPOBOM U OTEUECTBEHHOW HayKH, MOBBILICHHS 3aWHTEPECOBAHHOCTH IOJPACTAIOLIEIO
MOKOJICHHUS B HAYYHBIX MO3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

- (opmupoBaHus y neTeil yMEHUIl M HaBBHIKOB CaMOOOCTYXHBaHUS, MHOTPEOHOCTH TPYAUTHCA,
N0OpPOCOBECTHOTO, OTBETCTBEHHOTO W TBOPYECKOTO OTHOUIEHHS K pa3HbIM BUIAM  TPYJIOBOM
NesITeIbHOCTH, BKJIIOYas OOydeHHe,;

- pa3BUTHUS HABBIKOB COBMECTHOM paboOThl, yMeHHUs paboTaTh CaMOCTOSITENbHO, MOOMIN3YS
HE0OXO0IMMBIE PECYPChI, MPABUIBLHO OIEHUBASI CMBICI U TIOCITIEACTBUS CBOUX JCHCTBHIA,

- cojercTBUA MPO(ECCHOHATFHOMY CaMOOMPEIENICHUI0, MPUOOIIEHNUs AeTeld K COLMaIbHO 3HAYMMOU
JESITEeNIHOCTH JIJIs1 OCMBICIIEHHOTO BBIOOpA MpoQeccuu.

1.1. InanupyemMble JMYHOCTHBIE pe3ybTaThl ocBoeHuss OOII

JInYHOCTHBIE pe3yJIbTaThl B c(epe OTHOUIEHMH 00y4amIIHUXcsl K cede, K CBOeMY 3/0pPOBbIO, K
NO3HAHMIO celst:

e oOpueHTalus OOydYallUXCcd Ha JOCTHKEHHE IUYHOTO CYACThs, peaTU3al{i0 MO3UTHUBHBIX
KU3HEHHBIX MEPCIEKTUB, HHUIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOIIPeIeIIeHHUIO, CTIOCOOHOCTh CTaBUThH IIENTU M CTPOUTH KMU3HEHHBIE TIIaHBI,

® TOTOBHOCTH U CHOCOOHOCTH 0OecredynTh ce0e U CBOMM OJMU3KHM JOCTOWHYIO KH3HB B MpoIiecce
CaMOCTOSITEIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JIESITENIbHOCTH;

® TOTOBHOCTH U CIIOCOOHOCTh 00YJarOMMXCS K OTCTAUBAHUIO JIMYHOTO JJOCTOMHCTBA, COOCTBEHHOTO
MHEHHUSI, TOTOBHOCTb M CHOCOOHOCTh BbIpaOaThIBaTh COOCTBEHHYIO TO3UIMIO IO OTHOUICHHIO K
0OIIECTBEHHO-TIOJUTHYECKUM COOBITHSM MPOIIJIOT0 M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICIICHUS
HCTOPHH, TyXOBHBIX [IEHHOCTEH U JOCTHKEHHI Halllel CTpaHbl;



® TOTOBHOCTH U CIIOCOOHOCTH OOYJArOIIUXCSl K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH
C 00IIeYeNTOBEYeCKUMH IIEHHOCTSMHU | UjieajaMy TPaXkIaHCKOTO 00IecTBa, MOTPEOHOCTh B (DU3HUECKOM
CaMOCOBEPILICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-030POBUTEIBHOM AEATEIbHOCTHIO;

e TPUHATHE W pealu3alus I[EHHOCTeH 3I0pOBOTO M 0e30macHOro o0pasa KU3HU, OepexHOoe,
OTBETCTBCHHOE W KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY U TICHXOJIOTUYECKOMY
3J10POBBIO;

® HEMPUATHE BPEAHBIX MPUBBIUEK: KYPEHUsI, YIOTPEOICHUS aIKOT0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cdepe oTHomeHuid oOyuyarommxes k Pocemm kak k Poaumne
(OteuectBY):

® poccHiicKas HJIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHMIO POCCHUMCKOW HWACHTUYHOCTH B
MOJIMKYJIBTYPHOM COILIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCHUHCKOTO
Hapo/a u cyaboe Poccun, maTpuoTusMm, TOTOBHOCTH K CiTyKeHU0 OTeUecTBY, €ro 3alluTe;

® YBAKEHHUE K CBOEMY HApPOJy, YyBCTBO OTBETCTBEHHOCTH Nepe PonHONM, ropaOCTH 3a CBOU Kpaid,
ceoro PoauHy, mnpommioe W HAcTOsee MHOTOHALMOHAIBHOTO Hapoda Poccuu, yBaxeHHEe K
rocy/lapCcTBEHHBIM CUMBOJIaM (Tep0, (iar, THMH);

e (opMUpOBaHHE YBWXKEHUS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY sI3bIKy Poccuiickoii
denepanuu, SBISIONIEMYCS OCHOBOM POCCHICKON UIEHTUYHOCTH U TJIABHBIM (DaKTOPOM HAIMOHAJIBHOTO
CaMOOIpE/IEICHNS;

® BOCIUTAaHHUE YBAXEHUS K KYJIbTYpE, SI3bIKaM, TPAIAUIUSAM U 0OBIYasiM HAPOJOB, MIPOKUBAIOIINX B
Poccuiickoit ®enepanuu.

JInyHOCTHBIE pe3yibTaTbl B cdepe OTHOWIEHUI OOy4YalOIIMXCHA K 3aKOHY, IOCYAapcTBY M K
rPakIAHCKOMY 001EeCTBY:

® TPaXJAHCTBEHHOCTb, IPaKIAAHCKAs MO3UIUS aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO
oOlIecTBa, OCO3HAIOLIETO CBOM KOHCTHUTYIIMOHHBIE IpaBa M OOA3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MPaBOIOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPAJUIMOHHbIE HAIMOHAJIbHBIE M OOIIeUeIOBeUECKUe
T'YMaHUCTHYECKHUE U JIEMOKPATUUYECKHE LIEHHOCTH, TOTOBOTO K YUaCTHIO B OOILIECTBEHHON KU3HHU;

e T[pU3HAHHME HEOTUYXIAEMOCTH OCHOBHBIX MpaB U CBOOOJ 4EJIOBEKa, KOTOpbIE MPUHAJIEKAT
KaKJOMY OT POKICHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB U CBOOOJ 0e3 HapylieHUus
mpaB M CBOOOJ IPYruX JHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBbIE MpaBa M CBOOOJBI 4YeNOBEKa WU
rpaXXJaHUHA COTJIACHO OOIIENPU3HAHHBIM MPUHIUIAM M HOpPMaM MEKIyHApOJHOTO IpaBa U B
cootBercTBUM ¢ Konctutynuent Poccuiickoit @enepanuu, npaBoBasi ¥ NOJUTAYECKAsI TPAMOTHOCTb;

® MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MIPaKTUKU, OCHOBaHHOE Ha JUAJIOTe KYyJIbTYp, a TakKe pazIu4HbIX (OpM OOIIECTBEHHOIO CO3HAHUS,
OCO3HaHUE CBOEr0 MECTa B MOJIMKYJIbTYPHOM MHPE;

® UHTEpUOpHU3ALMS LEHHOCTEM JEMOKpPaTMM UM COLUAJIBHOM COJIMJAPHOCTH, TOTOBHOCTh K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIE WIH COUMAIbHON OpraHu3aluu;

® TOTOBHOCThH OOYYAIOMINXCS K KOHCTPYKTUBHOMY YYacCTHIO B MPUHSATUU PEUICHUH, 3aTparuBaronmx
WX TpaBa W HMHTEPEChl, B TOM 4YHCIE B pa3idu4HbIX (opmax OOIIECTBEHHON CcamMOoOpraHu3aliy,
camoyTpaBlieHus, 00IIECTBEHHO 3HAUUMO 1eATeIbHOCTH;

® TPUBEPKEHHOCTh WJESIM HHTEPHAIMOHAIM3MA, APYXKObI, paBEHCTBA, B3aMMOIIOMOIIU HAPOJIOB;
BOCIIUTAHUE YBAKUTEJIBHOIO OTHOUIEHUS K HAlMOHAJIBHOMY JIOCTOMHCTBY JIIOAEH, UX YYyBCTBawm,
PENUTHO3HBIM YOSKICHUSM;

® TOTOBHOCTh OOy4aroONmIMXCSd MPOTHUBOCTOSNTH  HWACOJOTHMH  JKCTPEMHU3Ma,  HAlMOHAIU3MA,
KceHO(oOUM; KOPPYIIUU; TUCKPUMHUHAIIMKA TIO0 COLMATBbHBIM, PEUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpU3HAKaM U JPYTUM HETaTUBHBIM COLMATIBHBIM SIBJICHUSM.

JINYHOCTHBIE Pe3yJabTAaThI B cepe OTHOLIEHNH 00y4aI0IMXCH € OKPYKAI MM JIIOAbMU:

® HPAaBCTBEHHOE CO3HAHHE W MOBEJACHHE HAa OCHOBE YCBOCHHS OOIIEYETOBEUECKUX IEHHOCTEH,
TOJICPAHTHOTO CO3HAHWS M TOBEACHUS B TOJUKYIBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH
IUaoT C JPYTUMH JIOJbMH, JOCTUTaTh B HEM B3aUMOINOHUMAHUS, HAXOIUTh OOIIUME MeTH U
COTPYAHMYATH JUISl UX JOCTHKEHUS;



® TPUHATHE TYMaHUCTUYECKHX IICHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOEC MW JOOpOXKeIaTenbHOe
OTHOILEHHUE K JIPYroMy YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

® CrMOCOOHOCTh K COMEPEKMBAHUIO M (OPMUPOBAHME MO3UTHBHOTO OTHOIICHUS K JIOASM, B TOM
YHCIIe K JIUIAM ¢ OTPAaHUYCHHBIMHU BO3MOXXHOCTSIMH 3JI0OPOBBS M MHBAIHIAM; OEpPEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K (DPU3MYECKOMY M TICHXOJOTHYECKOMY 3JI0POBBIO JPYIHX JIOJICH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

e (opMHUPOBAHHE BHIPAKCHHOU B MOBEJICHUN HPABCTBCHHOU IMMO3UIIMH, B TOM YHUCIIE CIIOCOOHOCTH K
CO3HATENbHOMY BBIOOpPY J00pa, HPABCTBEHHOTO CO3HAHMUS W TIOBEJACHHMS HAa OCHOBE YCBOCHHS
00IIeYeIOBeUSCKUX IICHHOCTEH U HPAaBCTBEHHBIX YYBCTB (YECTH, JI0JITa, CIIPABEIIMBOCTH, MIJIOCEPIAHS U
IPYKET00us);

® OIICHMBATh BO3MOXKHBIC TIOCIEACTBUSA JOCTH)KCHHS IIOCTaBJICHHOW IEIM B JEATEIHHOCTH,
COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOIIUX JIFOJI€H, OCHOBBIBAsICh Ha COOOPAKEHUSAX 3TUKU M MOPAJIH;

e craBuTh W (OPMYJIHUPOBATH COOCTBEHHBIE 3a7aud B 0OpA30BATENbHOW JEATEIBHOCTH W
KU3HEHHBIX CUTYaIIHSIX;

® OIIEHUBATH PECYPCHI, B TOM UHUCJIE BPEMS U JIpyrue HeMaTepuaabHbIE PECYPChl, HEOOXOIUMBIE IS
JOCTH>KCHHS TIOCTABJICHHOM 11€JTH;

e BBIOMpPATH MyTh JOCTIKCHHS 1IETH, IJIAHUPOBATh PEIICHUE MOCTABICHHBIX 3aja4, ONMTHUMHU3UPYS
MaTepuagbHbIC H HEeMaTepUadbHbIE 3aTPaThl,

® OpraHu3oBHIBaTh Y(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS JOCTIKEHUS TTOCTaBICHHOM
LeNH;

® COIOCTABJISATH MOJYYEHHBIH Pe3yIbTaT JEATEIBHOCTH C MIOCTABJIEHHOM 3apaHee 1eblo.

1.2.2. Ilo3HaBaTe/IbHBbIE YHHBepPcaJIbHbIe YUeOHbIe AeilicTBUS
BBINyCKHUK CMOXKET:

® UCKaTh M HAaXoJuTh OOOOILEHHBbIE CHOCOOBI pelIeHHs 3a7ady, B TOM YHCIE, OCYLIECTBIAThH
pa3BepHYTHI HHGOPMAITMOHHBIA TTOMCK U CTABUTh HA €r0 OCHOBE HOBBIC (yUeOHBIC U MO3HABATEIIHHBIC)
3aJauy;

® KPUTHYECKHU OLICHWBATh U MHTEPIPETHPOBATH UH(OPMAIMIO C PA3HBIX MO3UIMM, pacno3HaBaTh U
(buKCHPOBaTh MPOTUBOPEUUS B UH(OPMALIMOHHBIX UCTOYHUKAX;

® UCIHOJIb30BaTh  PA3JIMYHbIE  MOJIEJIIBHO-CXEMAaTHYECKUE  CpEeACTBA  JUIsl  IPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3ed M OTHOILLEHHWH, a Takke HPOTHUBOPEUM, BBIABICHHBIX B HH(OPMAIMOHHBIX
HCTOYHHKAX;

® HaxOAWUTh U IPUBOAUTH KPUTHUECKHE apPTyMEHTHl B OTHOLICHUU JEHCTBUHN U CY)KIEHUH APYroro;
CIIOKOMHO M Pa3yMHO OTHOCUTBCSI K KPUTUYECKMM 3aMEYaHUsAM B OTHOLLIEHUHM COOCTBEHHOIO CY)KJICHMUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;

® BBIXOJAUTh 32 paMKU Y4eOHOro IMpeaMeTa W OCYUIECTBIATh LIEJCHAINPABICHHbBIN IMOMCK
BO3MO’KHOCTEH [l IIMPOKOTO MEPEeHOCca CPEACTB U CIIOCOOOB AEHCTBUS;

e BBICTpauBaTb HMHIMBHIYalbHYI0 O0Opa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAas OTIPAaHUYEHUS CO
CTOPOHBI APYT'UX YYaCTHUKOB U PECYPCHBIE OIPAaHUUYCHMUS;

® MEHATh U yJepXKHUBaTh pa3Hble MO3UIUH B IO3HABATEIILHON JEATEIbHOCTH.
1.2.3. KoMmMyHMKaTHBHbIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS
BbImycKHUK CMOXeET:

® OCYIIECTBJIATH JIEJIOBYIO KOMMYHHKALMIO KaK CO CBEpPCTHMKAMM, TaK U CO B3POCIBIMH (KaK
BHYTpHU 00pa3oBaTeNbHON OpraHM3alluy, TaK U 3a ee Mpelenamu), MoJ0upaTh MapTHEPOB YIS JIEI0BOM
KOMMYHHUKAIMH UCXO/1s U3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aMMO/ICHCTBHSI, @ HE JIMYHBIX CUMITIaTHIA;

® IIpH OCYILIECTBJICHHM TPYNMNOBOH pabOThl ObITh KaK PYKOBOJAWTENIEM, TaK U YIEHOM KOMAaH[bI B
pa3HbIX pOJIAX (TeHepaTop UaeH, KPUTUK, UCIIOJTHUTENb, BEICTYNAOIIUN, SKCTIEPT U T.1.);

® KOOPJMHMPOBATH M  BBIIOJHATE pPabOTy B  YCIOBHMAX pEATbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;



® Da3BEpPHYTO, JIOTUYHO M TOYHO HM3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM AaJIeKBAaTHBIX
(yCTHHX u HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

® pacrno3HaBaTb KOH(bJH/IKToreHHLIe CUTyallUl U IPEIOTBpallaTh KOH(bJII/IKTH 0 HUX aKTUBHOU
(a3bl, BEICTPAUBATh ACIOBYI0O U O0OPa30BATEIbHYI) KOMMYHHKAIUIO, H30€ras JIMYHOCTHBIX OIEHOYHBIX
CYKICHUM.

1.3. Tlnanupyemble mnpeaMeTHble pe3yiabTarsl ocBoeHusi OOIl pasi yyeGHOro mnpeamera
«MaremaTtuka» (BKJI0OYAs ajaredpy m Hayajia MaTeMaTH4eCKOIr0 aHAJIN3a, TeOMeTPHIO)

[IpenmetHbie pe3ynbTaThl 0a30BOr0 YPOBHSI OPHEHTHUPOBAHBI Ha OOIIyI0 (DYHKIMOHAIBHYIO
IPaMOTHOCTb, IIOJy4YEHHUE KOMIIETEHTHOCTEH AJIs MOBCEAHEBHOM U3HU U O0ILEro pa3BUTHs. JTa rpynmna
pe3yJbTaTOB MpEANoaraeT:

e [IOHMMaHUE MPEAMETA, KIIOYEBBIX BONPOCOB U OCHOBHBIX COCTaBIISAIOLIUX IEMEHTOB U3y4aeMOn
IpeIMeTHON 005acTH, 4YTO oOOecreurMBaeTcs He 3a CYeT 3ayuyMBaHMs OIpeAeieHUM W TpaBui, a
MIOCPEJCTBOM MOJICIUPOBAHUSI U TIOCTAHOBKH MPOOJIEMHBIX BONPOCOB KYJIbTYPhl, XapaKTEPHBIX IS
JTAaHHOM MpeIMETHOM 00JIacTH;

e yMEHHUE pellaTh OCHOBHBIE NMPAKTUYECKUE 3aJjaul, XapaKTEpHbIE JJIS UCIOJIb30BAHUSI METOJ/IOB U
MHCTpYMEHTapUs JaHHON MpeaIMETHOM 00nacTu;

® O0CO3HAaHUE PaMOK U3y4aeMoU ImpeaMeTHOW 00J1acTH, OTPaHMUYEHHOCTH METO/I0B U UHCTPYMEHTOB,
TUTMAYHBIX CBSI3€H C HEKOTOPHIMU JIPYTMMH 00JIaCTSIMU 3HAHUS.

Iliianupyembie npeamMeTHbie pe3yabTaTrhl 0cBoeHUuss OOII nus yueoHoro npeamera «MaremaTuka
(BKJIIOYasi aJredpy U HaA4Ya/1a MATEMATHYECKOI0 AaHAJIM3a, TeOMETPHIO0)

[IpenMeTHbIe pe3ynbTaThl YIJAY0JAEHHOI0 YPOBHSI OPUEHTUPOBAHBI HA MOJIyY€HUE KOMIIETEHTHOCTEN
JUTSI TIOCTIETYIOIIEH Mpo(ecCHOHATLHOM ACSITENHPHOCTH KaK B paMKax JaHHOM MpeIMeTHON 00J1acTH, TaK 1
B CMEXXHBIX C HeM 00y1acTsx. JTa rpymnmna pe3yJbTaToB MPEe/Ioiaraer:

® OBJAJCHUE KIIOYEBBIMU IOHATHUSAMU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOMTCS JIaHHAs
npenMeTHasi 001acTh, paclno3HaBaHUE COOTBETCTBYIOIIMX UM MPHU3HAKOB M B3aUMOCBSI3EH, CIOCOOHOCTD
JNEMOHCTPUPOBATh pa3IMYHblE MOJAXOJbl K HW3YYEHUIO SBJICHUH, XapaKTepHbIX [UI H3y4aeMoOM
MpeAMETHOM 00macTH;

® YVYMEHHME pelaTh KaK HEKOTOpbIE NPAKTUYECKHE, TaK M OCHOBHBIE TEOPETHUYECKUE 3a]1a4H,
XapaKTepHbIe JJI UCIOJb30BAHUS METOJIOB M MHCTPYMEHTapus JaHHOW MpeIMeTHOM o0acTy;

e HaJW4He MPEeJICTaBICHUNA O JaHHOM MpeaIMETHON 00JaCTH KaK LEIOCTHOM TeOpHH (COBOKYITHOCTH
TEOpHii), 00 OCHOBHBIX CBSI3X C MHBIMH CMEXHBIMU 00JaCTSIMH 3HAHUM




2. [lmanupyemble pe3y/bTaThbl H3yUeHHsl YueOHOro npeamera «MaremaTuka»

ba3oBrlii ypoBeHb
«IIpo6eMHO-(pyHKIMOHAILHBIE Pe3yJIbTaThD)

Paznen |. BbInyCKHUK HAy4YuTCS I11. BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH
Hean J7ist ucrionb30BaHUs B MOBCETHEBHOM JKU3HU B 00€CTICUCHHS Jna pazeumus molinenus, UCnOIb308AHU 8 NOBCEOHEBHOU HCUSHU U
OCBOCHMS BO3MO)KHOCTH YCIIEIIHOTO MPOIOIDKEHHsI 00pa3oBaHUs 11O obecneyenus B03MONCHOCIU YCNEUHO20 NPOOOIHCEHUS 0OPA308ANUS NO
mpexMera CIEUAILHOCTSIM, HE CBSI3aHHBIM C PUKJIAJAHBIM UCTIONB30BaHNEM CReYUATLHOCTAM, He CEA3AHHBIM C NPUKIAOHBIM UCNOTb308AHUEM

MaTeMaTHKH Mamemamuxuy

TpeGoBanus K pe3yjbTaram

Dnemenmot -OnepupoBaTh Ha 62a30BOM ypOBHE' MOHATHAME: KOHEYHOE -Onepuposamv® NOHAMUAMIU: KOHEUHOE MHOICECNEO, INEMEHN MHONCECEA,
meopuu MHOECTBO, 3JIEMEHT MHOXKECTBA, IOJIMHOKECTBO, ITEpeceUeHNe 1 NOOMHOICECB0, NepeceyeHue U 00beOUHeHUe MHONMCECB, YUCTI08ble
MHodMcecme u | 00beIMHEHNE MHOYKECTB, YMCIIOBbIC MHOXKECTBA HA KOOPANHATHON MHOJHCECMBA HA KOOPOUHATNHOLU NPAMOLL, OMPe30K, UHMEPBA, NOIYUHMEPBAI,
Mmamemamuye | TPSIMOM, OTPE30K, HHTEPBAT; NPOMENCYMOK C 8bIKOJIOMOU MOYKOU, epaguyeckoe npedcmasieHue

CKOIL 102UKU

-OlepUpPOBATh Ha 0A30BOM YPOBHE ITOHSATUSMU: YTBEPKICHUE,
OTpHIIAHHUE YTBEPKICHUSI, UICTUHHBIE U JO)KHBIE YTBEPKICHHUA,
MIPUYYHA, CISCTBUE, YACTHBIHN CIydail 00IIero yTBep kK aeHus,
KOHTPIIPUMED;

-HaXOJIUTh TIepecedeHre U 00bETUHEHNE IBYX MHO)KECTB,
MIPEICTaBIICHHBIX TPaUIECKH HAa YUCIIOBOM TIPSMOM;

-CTPOUTDH Ha YMCIIOBOM MPAMON MOJMHOKECTBO YUCIOBOI'O
MHOJKECTBA, 3aIaHHOE TIPOCTEHIIINMY yCIOBHSIMH;
-pacrio3HaBaTh JIOKHbBIE YTBEPIKICHUS, OLIMOKH B PACCYXKICHHSIX,
YHUCIE C UCIIOIB30BAHMEM KOHTPIPUMEPOB

B TOM

MHONCECME HA KOOPOUHAMHOU NIOCKOCHIU,

-OnepupoBams NOHAMUIMU. YMBEPIHCOCHUE, OMPUYAHUE YVIBEPHCOCHUS,
UCTMUHHbBIE U IONCHBLE YMBEPHCOCHUS, NPUUUHA, CIeOCMBUe, YACMHBLU CIYHAll
00We20 ymeepicoeHust, KOHMpnpumep;

-nposepPsMb NPUHAONEHCHOCHb INIEMEHINA MHONCECEY;

-HaxoO0ums nepeceverue u 00beOUHEHUE MHONCECME, 8 MOM YUCTe
NPeoOCmasIeHHbIX 2PpAPuUecKy Ha HUCLOB0U NPIMOU U HA KOOPOUHAMHOU
NAOCKOCIU,

-ApPOB8OOUMb OOKA3AMENbHbIE PACCYHCOEHUsL 0I5l 0OOCHOBAHUSA UCTIUHHOCIU
ymeepicoeHul

B noecednesnoii scusnu u npu uzyuenHuu Opysux npedmemos:

-HCII0JIb30BAaTh YMCJIOBBIC MHOXKXCCTBA Ha KOOpZ[HHaTHOﬁ pr[MOﬁ JJIA

-~UCNOJIb308AMb YUCTI0BblE MHOMCEeCmed HA Koopauuamuoﬁ np}moﬁ u Ha

! 3neck u masee: pacno3HaBaTh KOHKPETHBIE IPUMEDPBI OOIIMX MOHATHI 1O XapaKTEPHBIM MPU3HAKAM, BBITIOJHATH JIEHCTBHS B COOTBETCTBHH C ONPEIETEHUEM M POCTEHITMMI
CBOMCTBaMHU IOHITHH, KOHKPETU3UPOBATH MPUMEPAMHU OOIIHE TIOHATHS.
2 351ech ¥ nasee; 3HaTh ONpEIECHUE MOHATHS, YMETh MOSICHATH €r0 CMBICIH, YMETh MCIOJIb30BaTh TIOHSTHE U €10 CBOMCTBA TIPH MPOBEICHUN PACCYK/IEHHI, PEIICHAH 3a/1a4.
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OITHCAHMS PeabHBIX MTPOIECCOB U SIBIICHHUI; KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUSL PEATIbHbIX NPOYECCO8 U SBNIeHUIL,
-IPOBOIUTD JIOTHIECKUE PACCY)KIACHHUS B CUTYAIHSIX TOBCEIHEBHOM -nPOBOOUMb OOKA3AMENbHBLE PACCYICOCHUSL 8 CUMYAYUSIX NOBCEOHEGHOU
YKU3HU JCUBHU, NPU PEUEHUU 3a0aY U3 OPYEUX NPEeOMemo8

Yucnha u -OnepupoBath Ha 6a30BOM YPOBHE MOHATHAMHU: LETI0€ YHCIIO, -C60600H0 onepuposamv ROHAMUSAMIU: Yel0e YUCILO, OCTUMOCHIb YUCET,

svIpasiceHus JIETMMOCTD YHCelT, OOBIKHOBEHHAS APOOD, AECATUYHAS APOOD, 00bIKHOGEHHAS OPODOL, decAMUYHAsL OPodb, PAYUOHATLHOE YUCTO,

palMoHaIbHOE YHCIIO, MPUOIMKEHHOE 3HAYCHUE YHCIIa, YACTh, IO,
OTHOHICHHUE, IMTPOUCHT, NOBLIIICHUEC U IMTOHMXXCHUE HA 3aIaHHOC YU CJIO
MIPOIIEHTOB, MacITao;

-0reprpoBaTh Ha 0a30BOM YPOBHE MOHSATHIMH: JIorapuM ducia,
TPUTOHOMETpHYECKAsE OKPYKHOCTb, TPalyCHasi Mepa yriia, BEUYHHA
yIJia, 33/IaHHOTO TOYKOH Ha TPUTOHOMETPUYIECKON OKPY>KHOCTH,
CHHYC, KOCMHYC, TAHTCHC U KOTAHI'CHC YTJ10B, UMCIOIINX
IIPOU3BOJIBHYIO BEIMYHUHY;

-BBIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie ﬂeﬁCTBI/ISI C ICJIBIMHA U pallMOHAJIbHBIMHA
4H1CJIaMU,

-BBITIONTHATE HECTIOXKHBIE MPE00pa30BaHUs YUCIOBBIX BBIPAKEHUH,
CoZIeprKaInX CTEIICHW YHCelT, TUOO KOPHH U3 YUCEIl, THO0 Jorapu(MeI
YICeT;

-CpaBHHUBATH PAIlOHAIBHBIE YHCIIA MEXIY COOOM;

-OI[EHUBATh U CPABHHUBATH C PAIlMOHATIFHBIMHU YNCIAMU 3HAUCHUS
LIENBIX CTENEHEN YuCel, KOpHEH HaTypalbHOU CTEEHH U3 YHCEN,
sorapu(pMoB YHCEN B MTPOCTHIX CITyYasX;

-M300paXkaTh TOYKAMH Ha YMCIIOBOW MIPSIMOM IIeTIbIe M palliOHaNbHbIE
qHCcha,

-M300pakaTh TOYKAMH Ha YMCIIOBOU TIPSIMOH IIeIbIe CTETIEHN YHCET,
KOPHHU HaTYpaJIbHOW CTEIEHU U3 YHCEIN, JOrapru(pMbI YHCEN B MPOCTHIX
CITydasx;

-BBITIONTHATE HECTIOXKHBIE ITPe00pa30BaHUS IENbIX U IPOOHO-
paIoHaIbHBIX OYKBEHHBIX BBIPaKEHUH;

-BBIpaXKaTh B MPOCTEHIINX CIyYasX U3 PABEHCTBA OJHY MEPEMEHHYIO
yepes JIpyTue;

-BBIYHUCIIATE B IPOCTHIX CITydasx 3HAYEHUS YUCIIOBBIX M OYKBEHHBIX
BBIPKEHH, OCYIIECTBIISIST HEOOXOANMBIE ITOJICTAHOBKU U
peobpa3zoBaHms;

-1300pakaTh CXEMAaTHYECKH YTOJl, BEIMYMHA KOTOPOTr'O BEIpaXKeHa B
rpaaycax;

NPUOIUINCEHHOE 3HAYEeHUE YUCIA, YaACb, 00, OMHOULeHUe, NPOYEHM,
NOBbIUEeHUE U NOHUIICEHUE HA 3A0AHHOe YUCTO NPOYEHMO8, MACumao,
-NPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCTNEAMU OETUMOCHIU,
-0nepupoBaAmMb NOHAMUAMU: T02APUDM YUCAA, MPUSOHOMEMPUYECKASL
OKPYICHOCTD, PAOUAHHASL U 2PAdYCHASL Mepa Yeld, 8eludUHa yend, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMEIOWUX NPOUZBOTILHYIO GETUYUHY, YUCTA € U T,
-8bINOHAMb apu@dmemuyeckue 0eticmsus, couemas YCmHule U NUCbMeHHble
npuemvl, NPUMEHsIS NPU HEOOXOOUMOCTU BbIYUCTIUMETbHbLE YCIMPOLICEA;
-HAXOOUMb 3HAYEHUSL KOPHSL HAMYPATLHOU CIMENeHU, CMeneHu ¢
PAYUOHATbHBIM HOKA3AMENeM, 102apUupma, UCHOab3YSL HPU HeOOXO0OUMOCHU
sblUUCIUMETbHblE YCIMPOLICMEa,

-10b308AMBCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX PACYemaXx,
-NPOBOOUMD NO UBBECHBIM (DOPMYIAM U NPABUIAM NPEOOPA308AHUS
OYKBEHHBIX GbIPANCEHUL, BKIIOYAIOWUX CHIEeNeHU, KOPHU, 102apu@mbl u
mpucoHoMempudecKue QyHKyYuu,

-HAXOOUMb 3HAYEHUSL YUCTIOBLIX U OYKBEHHBIX 8bIPAICEHUL, OCYUWEeCM B
Heobxo0umbie NOOCMAHOBKU U NPeodPA308aAHUL,

-U306padicams CxeMamuiecKku Yo, GeIUIUHA KOMOPo2o GbIPANCEHA 8
2paodycax unu paouanax;

-UCNOB308AMb NPU PeuleHUul 300ay MAOTUYHbLE 3HAYEHUS
MPULOHOMEMPULECKUX (DYHKYULL YeTI08;

-bINOTHAMb NEPesoo0 GEIUYUNBL Y2lld U3 PAOUAHHOU MEPbL 8 2PA0YCHYIO U
0bpammno
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-OIICHUBATh 3HAKU CMHYCAa, KOCUHYCAa, TAHI'CHCA, KOTAaHI'CHCA
KOHKPCTHEBIX YTJIOB

B noecednesnoii scusnu u npu uzyueHuu Opy2ux yueoHvlX npeomemos

-BBIMNIOJIHATH BEIYUCIICHUS ITPU PCUHICHHUU 3a4a4 IIPAKTUYICCKOI'0O
Xapakrepa;

-BBIMIOJIHATH MPAKTUYCCKHUE paCuCThl C UCIIOJIB30BAHUEM IIPH
HCO6XOILI/IMOCTI/I CIIpaBOYHBIX MAaTCPHUAJIOB U BBIYUCIUTCIIBHBIX
YCTPOMCTB;

-COOTHOCUTH PCAJIbHBIC BCIIMYNHBI, XapaKTCPUCTUKU 00BEKTOB
OKpPYXaromero Mupa ¢ X KOHKPETHBIMU YU CJIOBBIMH 3HAYCHUSMU
-HCTIONIb30BaTh METO/IbI OKPYTIIEHHUS, TPUOIMKEHNS U IPUKUIKU TIPU
PEHICHUH IMMPAKTUYCCKUX 3a1a4 HOBC@HHGBHOﬁ KHU3HN

-8bINOIHAMb OCUCMBUS C YUCTOBLIMU OAHHBIMU NPU Peulenul 3a0ay
NPAKMuUYecKo20 Xapaxkmepa u 3a0a4 U3 pasiudHsix ooaacmeti 3HAHUL,
UCNOABL3YSL NPU HEOOXOOUMOCMU CHPABOYHbIE MAMEPUATBL U BbIYUCTIUMETbHbLE
yempotuicmea,

-OYeHUBaMb, CPAGHUBAMb U UCHOIb308AMb NPU PeUleHUU RPAKMUYECKUX 300ay
YUCTOBbIe 3HAYCHUSL PEATIbHbIX BEIUYUH, KOHKDEMHble YUCA06ble
Xapaxmepucmuky 00beKmog OKpysHcaoueco Mupa

Ypasnenusn u

-Pemate nuHelHBIE YpaBHEHUS U HEPABEHCTBA, KBAIPATHBIE

-Pewamo PAUUOHATIbHbLE, NOKA3AMENbHbLE U Jlozapu(])fwuqecxue YpPAaeHeHUA U
HepaeseHncmeda, npocmeﬁwue uppayuoHaibrHvle U mpucoHomempuiecKue

HepaseHcme | ypaBHEHUs,
a =perats jiorapudmuieckue ypaBHeHus Buaa 10g . (bx +¢) =d u YVPABGHEHUsl, HEPABEHCINEA U UX CUCHIEMBL,
npocrelimme HepasencTsa Buza 1og a X < d; -UCNONIB306AMb MEMOObL PEUICHUSL YPAGHEHULL: NPUBEOeHUe K GUAY
-pernaTh TmoKa3aTenbHble ypaBHeHus, Buaa a™°=d (rxe d MoxHO «NpousseoeHue pagHo HYII0» UNU «4ACIMHOE PAGHO HYIO», 3aMEHA
[IPEACTaBUTh B BUJE CTEIIEHU C OCHOBAaHUEM ) U NpocTeiiue nepemMeHHbIX,
HepaBeHcTBa Buaa a*< d  (rae d MOXKHO IIPENCTABUTH B BUJE CTENEHH | ~UCNOAb306AMb MEMOO UHMEPEANO8 05 PeUleHUs HePa6eHCme;
C OCHOBaHHEM a); -UCNONIB306AMb 2PAPUUECKUTE MEMOO 0I5l NPUOTUICEHHO20 PeUulenUs
-IPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH IMpOCTEHIIero YPABHEHUU U HePABEHCME;
TPUTOHOMETPUYECKOrO YPABHEHHUS BHIA: Sin X = @, COS X =a, tgX =a, | -usobpadsicamo na mpuzoHOMEemMpU4ecKoll OKPYHCHOCHIU MHOICECHBO PEUleHUL
ctg X = a, re a — TabINYHOe 3HAYEHHE COOTBETCTBYIOMIEH NPOCMEUUUX MPUSOHOMEMPULECKUX YPAGHEHULL U HEPABEHCNE,
TPUTOHOMETPUYECKON (PYHKITHH -6bINOIHAMG OMOOP KOPHEU YPAGHEHUL U PeuleHuli HepageHcms @
COOmMEemMcmaUl ¢ OONOIHUMENbHBIMU YCIOGUAMU U OZPAHUYEHUSIMU
B noecedneenoi s«cusnu u npu uzyueHuu Opyzux yueoHvlx npeomemos:
- COCTaBJIATh U PELIaTh YPAaBHEHUS U CUCTEMBbl YPaBHEHHUH Mpu - COCMasnAMy U peulams YPagHeHUsl, CUCIEeMbl YPAGHEHULl U HePABEHCMEA NPU
PELLIEHNN HECJIOKHBIX MPAKTUYECKUX 3a7au peuwienuu 3a0a4 Opyeux y4eOHvix npeomemos;
- UCNIONBL306AMb YPAGHEHUS U HEPAGEHCMBA 01 NOCIPOCHUA U UCCIE008aANHUSA
NPOCMEUUUX MAMeMaAMU4ecKux Mooeiell peanbHbIX CUMyayutl unu
NPUKIAOHBIX 3a0at,
-yMemb UHMEPRPEMUpPOBaAmsd NOJYUEHHbII NPU peuleHul YyPAeHEeHUs,
Hepasencmed Uiy CUCTNeMbl pe3yabmam, OYeHU8ams e20 npasoonooodue @
KOHMeKcme 3a0anHol peanbHoll Cumyayuy uid NPUKIaoHou 3a0ayu
Dynkyuu -OnepupoBath Ha 6a30BOM ypOBHE IMOHATUSIMH: 3aBUCUMOCTh

BENUYMH, QYHKIMSL, apTYMEHT U 3HaueHue GyHKIMH, 00J1acTh
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OIpe/IeTIeHNs] 1 MHOYKECTBO 3HaUeHHH (QyHKINH, rpaduK
3aBHCHUMOCTH, TpauK QYHKIUH, HYTHA GYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PAaCcTaHUE Ha YHCIIOBOM IPOMEXYTKE,
yOBIBaHUE HA YUCIIOBOM MTPOMEXYTKE, HAauOOJbIlIee U HANMEHbIIICe
3HaYeHue (PYHKIMU Ha YHCIOBOM MPOMEXYTKE, TEPHOANYECKast
GbyHKIUS, IEpUOST;

- orepupoBaTh Ha 6A30BOM YpOBHE MOHITHSIMU: MIPsIMasi U 0OpaTHas
MPOMOPIMOHAIEHOCTD JIMHEHHAS, KBaIpaTU4Has, JorapudMuieckas u
nokasartenbHasi QyHKIMH, TPUTOHOMETpHUecKHe QYHKIINY;

- pacro3HaBath rpauK 3JeMEHTAPHBIX QYHKIHA: IPSIMON U
00paTHOU MPOMOPIIMOHAIEHOCTH, TUHEHHON, KBaAPATUIHOM,
JIOrapu(pMHUUECKON U TIOKa3aTeTbHOW QYHKIINH, TPUTOHOMETPUIECKUX
hyHKIMIA;

- COOTHOCUTH TPaUKH 3NIEMEHTAPHBIX (PYHKIUI: IPSIMON 1 0OpaTHOH
MIPOMIOPIINOHATBHOCTH, JTMHEHHON, KBaJPATUIHOM, JTOrapuMUIECKOM
U TI0KA3aTeIbHON (QYHKITUH, TPUTOHOMETPUIECKUX (DYHKITUH C
(dhopmynaMu, KOTOPBIMU OHM 3a/laHbl;

- HAXOIUTH 110 TpaduKy MPHOTMKEHHO 3HaUCHUS (YYHKIIHH B
3aJJaHHbIX TOUKaX;

- OIIpeneNATh 1o TpaduKy cBoMcTBa QYHKIMHN (HYIIH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH MOHOTOHHOCTH, HANOOJIbILNE U
HanMEHbIIUE 3HAYEHUS U T.IL.);

- CTPOUTH 3CKH3 rpaduka GpyHKIINH, YIOBIETBOPSIOMIEH
MIPUBEIEHHOMY Ha0Opy yCIOBHA (IIPOMEXYTKH BO3pacTaHUS /
yObIBaHUs, 3HaYeHUE (PYHKLIUHU B 3aJaHHOH TOUKE, TOUKH
9KCTPEMYMOB H T.1I.)

B noecedoneenoi scusnu u npu uzyueHuu Opyzux y4eoHvlx npeomemos:
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- ompeeNsATh Mo rpad)ukaM CBOMCTBA peaibHBIX MPOIECCOB H -onpedensms no epagurkam u UCNOIb308amMb 0718 peuleHusi NPUKIAOHBIX 3a0ay
3aBHCUMOCTEH (HauOOoMbIINe U HANMEHBIINE 3HAYCHHSI, IPOMEKYTKH CBOLICMBA PeanbHbIX NPOYECCO8 U 3a8ucumocmelt (HauboIbLUUe U HAUMEHbLIUE
BO3pacTaHus U yOBIBAaHHS, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.); 3HAYEHUS, NPOMEINICYMKU 803PACMAHUS U YObIBAHUS DYHKYUU, NPOMEICYMKU
- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM 3HAKONOCMOSAHCMEA, ACUMNIMOMbL, NEPUOO U T.N.);
MPAaKTUYECKON CHTyalluu ~UHMEPNPEMUPOBAMb CEOUCIEA 8 KOHMEKCHe KOHKPEeMHOU NPaKmuyecKot
cumyayuu;
onpeodensimv no epaguram npocmenuiue XapaKmepucmuky nepUoOUYecKux
npoyeccos 8 GUOI02UlY, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMAAUMYOQ,
nepuoo u m.n.)
Dnemenmur  |-OnepupoBath Ha 0a30BOM YpPOBHE MOHSATHIMHU: IPOU3BOAHAS QYHKIUH |-Onepuposamsv ROHAMUIMU: NPOU3BOOHAs. (DYHKYUU 8 MOYKe, KACAMETbHAS K
mamemamuy |B TOUKe, KacarelbHas K rpaduky QyHKIUH, TPOU3BOAHAS (DYHKIHH; epapuxy Gyukyuu, npouzeooHass PyHKyuU,
eCK020 -OTpeNeNTh 3HAaYCHHEe TPOU3BOTHON (PYHKIIUH B TOUKE IO -8bIYUCTAMb NPOU3BOOHYI0 OOHOUNIEHA, MHO20UNeHA, K8AOPAMHO20 KOPHS,
ananuza M300pakeHHIO KacaTelIbHOM K rpaduKy, MPOBEICHHON B ATOH TOYKE; NPOU3BOOHYIO CYMMbL (DYHKYULL,
-pemraTh HeCIOKHBIE 3a/]a4X Ha IPUMEHEHNE CBSI3U MEXKIY -8bIYUCTIAMND HPOU3BOOHBIE INEMEHMAPHBIX PYHKYUU U UX KOMOUHAYUI,
MIPOMEKYTKaMH MOHOTOHHOCTH U TOYKaMH IKCTpeMyMa (PyHKIHH, C UCNONB3YA CRPABOYUHbBIE MATNEPUATILL,
OJTHOW CTOPOHBI, ¥ MPOMEXYTKaMH 3HaKOIIOCTOSHCTBA U HYJISIMH -uccnedo8ams 8 NPOCMeNUUX CLYYAAX QYHKYUU HA MOHOMOHHOCHb, HAXOOUMb
MIPOU3BOJHOM STOM QPYHKIIMH — C Ipyron Haubonvuiue U HauMeHbliUe 3HAYeHUs PYHKYUL, cmpoums epaguxu
MHO20YIEH08 U NPOCMEUUUX PAYUOHALLHBIX DYHKYULL C UCNONIb308AHUEM
annapama Mamemamuyecko2o anaiusd
B noecedoneenoil ycusnu u npu uzyueHuu Opyzux npeomenos:
-TIONTB3YACh TpadKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocra, -peuiams NPUKIAOHbIE 3A0ayU U3 OUOI02Ul, DUSUKU, XUMUL, IKOHOMUKU U
MTOBBIIIICHNUS, YBETHUEHUS | T.I1.) WUIA CKOPOCTHU YOBIBaHUSA (T1aISHMS, Opyaux npeomMemos, Céa3anHble C UCCIe008AHUEM XAPAKINEPUCMUK PEAbHbIX
CHIDKEHUS, YMEHBIIICHUS | T.11.) BEIMYHMH B PeajbHBIX MPOIECCax; npoYeccos, HAXOHCOeHUeM HAUbOILUUX U HAUMEHBUUX 3HAYEHUL, CKOPOCMU U
-COOTHOCHUTH TpaKH peabHBIX MPOIIECCOB M 3aBUCHMOCTEHN C MX \ycKkoperus u m.n.;
OITMCAHUSMH, BKIFOUYAOIIINMHA XapaKTEPUCTHKH CKOPOCTH U3MEHEHUS UHMeEPNPemupo8ams NOJLyHeHHble Pe3yIbmambl
(OBICTpPBII pOCT, MJTABHOE MMOHIKEHUE U T.11.);
-HCIIONTb30BaTh TPapUKH peasbHBIX MPOIIECCOB IS pEIICHUS
HECIIOKHBIX MPUKIIAHBIX 33]1a4, B TOM YHCIIE OIPENEIsis 10 TpaduKy
CKOpOCTb XOJa Mpoluecca
Cmamucmuk | -OtiepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH ONHCATEIbHBIMU -Umems npedcmagnenue 0 OUCKPEMHBIX U HENPEPLLEHBIX CIVHAUHBIX
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a u meopus XapaKTePUCTUKAMHK YHCIIOBOTO Habopa: cpenHee apu@METHIecKoe, BEUYUHAX U PACTPEOCNeHUSX, 0 HE3ABUCUMOCTNY CIYYAUHBIX GETUYUH,
éepoamuocm | MeIuaHa, HauOOJIbIIICE U HAMMEHBIIICEe 3HAUCHHSI, -UMemsb nPeoCcmagieHue 0 MAamemMamudeckoM 0AHCUOAHUU U OUCHePCUl
eil, nozuKa u | ~“ONEPUPOBATH HA 0a30BOM YpOBHE IMOHATHSIMH: YaCTOTA U BEPOATHOCTD | CAYUAUHBIX GEAUYUH,
KoMGURAMOp COOBITHS, CITy4alHBIN BHIOOP, OIBITHI C PABHOBO3MOKHBIMHU -UMems npedcmagieHue o HOPMATLHOM pacnpeoenenuu u npuMepax
uKa 3JIEMEHTAPHBIMH COOBITUSAMU; HOPMATLHO PACHPEOeNeHHbIX CIVHAUHBIX BEIUYUH,
-BBIYHUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICUETa YMCIIa -NOHUMAMb CYMb 3AKOHA OOTLUUX YUCET U 8bIOOPOUHO20 MEMOOa U3MepeHUs
HCXOJI0B seposmHocmell;
-umMems npedcmagienue 00 YCi08HOU 8EPOSMHOCIU U O HOJIHOU 8EPOSTMHOCHIU,
NPUMEHAMb UX @ Peulenull 3a0ay;
-umMems nPeocmasieHue 0 8aNCHbIX YACMHBIX 8U0AX pacnpedesieHuti u
NPUMEHAMb UX @ Peulenull 3a0aY;
-uMemsb npeocmasiienie 0 Kopperayuu CIyuainbix 6eIuyut, 0 TUHelHol
pezpeccuu
B nosceonesnoit scusnu u npu uzyueHuu Opyzux npeomMemos:
-OI[CHUBATh U CPABHHUBATH B IIPOCTHIX CIy4asiX BEPOSITHOCTU COOBITUH | -8bIUUCSAMb UIU OYECHUBAMb EPOSIIMHOCIIU COOIMULL 8 PEAIbHOU HCUSHU,
B peabHOU JKU3HU; -8bIOUPaAMb NOOX005UjUE MEMOObl NPeOCMAsIeHUsl U 00PAOOMKU OAHHBIX,
-4UTaTh, COIIOCTABIIATE, CPABHUBATH, HHTEPIIPETHPOBATH B MPOCTHIX -yMEMb peuams HeCI0NHCHbIe 3a0adu Ha NPUMEHEHUe 3aKOHA OOIbUIUX Ylcel 6
ClTy4asix peallbHbIe JaHHBIE, TIPEICTABICHHBIC B BUJIC TA0IHII, COYUONIO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU, 0DecheyeHul 6e30NaACHOCTU
Jarpamm, rpapuKoB HaceneHusl 8 Upe38blYalinblX CUMYAYUsIX
Texcmoevle | -Pemath HecloXXHBIE TEKCTOBBIC 33]]aUl Pa3HbIX THIIOB; -Pewamp 3a0auu pazuvix munos, 8 mom yucie 3a0a4u HOGbIUEHHOU
3a0auu -aHAM3UPOBATh YCIOBUE 3a]a9H, TPU HEOOXOJUMOCTH CTPOUTH JUISL €€ | mpyoHOoCmu,

pelIeHns MaTeMaTHIEeCKYI0 MOJIEIb;
-IOHUMATh U MCIOJIB30BATh JUIS PEIICHNS 3a/1a4i HH(POPMAIHIO,
MIPE/ICTABICHHYIO B BU/IC TEKCTOBOW M CHMBOJIBHOW 3aIlMCH, CXEM,
TaOIuUII, Tuarpamm, rpaukoB, pUCYHKOB;

-IEHCTBOBATH I10 ANTOPUTMY, COJEPKAIEMYCsl B YCIOBHH 33/1a4H;
-HCTIONIb30BATh JIOTHUECKUE PACCYKICHUS MTPU PEIICHUH 33/1a4H;
-paboTaTh ¢ N30BITOYHBIMH yCIOBUSMU, BEIOUPAsI U3 BCEH
nH(OpMaLUH, TaHHBIE, HEOOXOJMMBIE JUIS PEILICHNUS 3aJa4H;
-OCYIIECTBIISTH HECIIOXKHBIA Mepedop BO3MOXKHBIX pelIeHHH, BEIOMpast
U3 HUAX ONTHMAIIBHOE 110 KPUTEPHSIM, CHOPMYTHPOBAHHBIM B YCIIOBUH;
-aHAJIM3UPOBATH U MHTEPIIPETHPOBATH NOIyYEHHBIE PEIICHHS B
KOHTEKCTE yCIIOBHS 3aJ1a4H, BEIOMPATh PELICHHs, HE IPOTUBOPEYAIINe
KOHTEKCTY;

-pemraTth 3aJauu Ha pacuer CTOMMOCTH TOKYIIOK, YCIYT, TI0€3/10K 1
T.IL;

-6b10UPAMb ONMUMATLHBLL MEMOO peuleHus 3a0a4u, paccMampueas
pasiuuHvle Memoovl;

-CIMpoUms Mooeib peuieHust 3a0a4u, nposooUms O0KA3AmMelbHble
paccyxcoenus;

-pewiams 3a0ayu, mpebyrowue nepedopa 8apuanmos, NPo8epKU YCao8ull,
8b100pA ONMUMATLHOO Pe3VIbMAma;

-AHATU3UPOBAMD U UHMEPNPEMUPOBAMb Pe3YIbIMAMmbl 8 KOHMEKCMe YC06Us
3a0auu, 8blOUPaAmMs peuieHus, He NPomusopedajie KOHMeKCmy,
-nepesooums npu peulenuy 3a0asu uHpopmayuro uz 00HoU opmel 8 opyeyo,
UCNONB3YSL NPU HEOOXOOUMOCMU CXeMbl, Mabauybl, epapuru, ouazpammol,
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-pemaTh HecJI0XKHBIE 3a]]auH, CBS3aHHBIE C IOJICBBIM YUacTHEM BO
BJIaJICHUW (UPMOH, PEANPUATHEM, HEABHKUMOCTBIO;

-pelaTh 3aJ1a4i Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKHI0K, KOMHCCHH)
Y Ha BBIUKMCIICHUE CIOKHBIX MPOILEHTOB B Pa3JIMYHBIX CXeMaX BKJIA/IOB,
KpPEIUTOB H UIIOTEK;

-pemaTh MpaKTHIECKHe 3a]auu, TPEOYIOIIUe NCIONb30BaHMS
OTPHULIATEIBHBIX YHCEN: Ha OIpecieHne TEMIIEPaTyphl, Ha
OTIpeJIeNIEHrE TTOJIOKEHHST Ha BPEMEHHO OCH (710 HaIel APhI U 1OCIIe),
HAa JIBWKEHHE JICHESKHBIX CPEACTB (MPUXO0J/pacxof), Ha ONpe/elieHHe
[ITyOWHBI/BBICOTHI U T.11.;

-UCIIOJIb30BATh IOHATHE MaCIJ_ITa6a JUIA HAXOXKIACHUA paCCTOHHI/Iﬁ WU JJIMH Ha
KapTax, IIaHaX MECTHOCTH, TUIaHAX IMOMEIICHHU, BEIKPOWKAX, MPH padoTe Ha
KOMIIBIOTEPE U T.II.

B noecednegnoii ycuznu u npu uzyueHuu opyzux npeomMemos:

peraTh HECIOKHBIC TPAKTHYECKIE 3aa91, BOSHUKAIOIIVE B
CUTYaIHIX MTOBCETHEBHON KU3HH

peuams npakmudeckue 3a0ayu u 3a0a4u U3 Opy2ux npeomemos

T'eomempus

-OnepupoBath Ha 0a30BOM YPOBHE IIOHATUSAMMU: TOUKa, IPAMasi,
IUIOCKOCTbh B IIPOCTPAHCTBE, APAJUIENbHOCTh U MEPIIEH IUKYISIPHOCTD
NPSMBIX U TIJIOCKOCTEH;

-pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOIPAaHHHUKOB (TIpU3Ma, IMPaMUAa,
HPSIMOYTOJIBHBIN Tapautenenunen, Kyo);

-1300pakaTh n3yyaeMble (GUTypHl OT PyKHU U C IPUMEHEHHEM IPOCTHIX
YEepPTEKHbIX HHCTPYMEHTOB;

-J1eNaTh (BBIHOCHBIE) INIOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX
00beMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

-U3BJIEKaTh NHPOPMALIUIO O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢urypax, npeacTaBICHHYIO Ha YepTexax U PUCYHKAX;

-IpUMEHTH Teopemy [ludaropa npu BeIYHCICHUHN 31EMEHTOB
cTepeoMeTprudecKux (puryp;

-HaXxOAWUTh OOBEMBI U IUIOLIAIU TOBEPXHOCTEN MPOCTEHIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (hopmyT;

-pacro3HaBaTh OCHOBHBIE BH/IbI TeJ BpallleHUs (KOHYC, IHIHHID,
cdepa u mrap);

-HaxOAWUTh OOBEMBI U TUIOLIAIU TOBEPXHOCTENH MPOCTEHIIINX
MHOTOTPaHHUKOB U TEJ BPAILlEHUs C IPUMEHEHHEM (opMyIT

-Onepupogams NOHAMUAMU. TMOYKA, NPAMASL, RIOCKOCMb 8 NPOCMPAHCEE,
napanienbHOCmy U NEPREHOUKVISAPHOCHIbL NPSMbIX U HIOCKOCMELL,
-NpUMEHAMY O/l peuleHUsi 3a0ay 2eoMempudecKue akmol, eciu YCro6us.
npUMeHeHus 3a0aHbvl 8 AGHOU (hopme;

-pewams 3a0a4u Ha HAXO0JICOEHUE 2e0MEMPUYECKUX GeIUYUH HO 00PA3YaAM UTU
aneopummam,

-Oenlamb (8bIHOCHbIE) NIIOCKUE YepMedHCU U3 PUCYHKO8 00beMHbIX (ucyp, 8 mom
Yucie pucosams U0 c8epxy, COOKY, CIMpoUms cedeHusi MHO202PAHHUKOS,
-U3BNIeKAMb, UHMEPNPEMUPOsams U npeoopa306uleams UHGOPMayuIo o
2eoMempuyecKux Quaypax, npeocmagieHnyio Ha Yepmexncax;

-NpUMEHIMb 2eoMempuyeckue haxmol 0Jisk peulenus 3a0a4, 8 MmoM YUcie
NPEOnoNacaiouux HeCKOJIbKO Wa208 PeuleHusl;

-ONUCHIBAMb B3AUMHOE PACNOJIOJNCEHUEe NPIMBIX U NIIOCKOCmell 6
npocmpancmee;

-ghopmynuposams ceolicmea u NPU3HAKU Gueyp;

-00KA3bI6AMb 2e0MEMPULECKUE YMBEEPIHCOCHUSL,

-81a0emb CMAaHOApMHOU Klaccugpuxkayuell npocmpancmeerHuixX puzyp
(nupamudsl, npuzmul, napaiierenunedst),

-HAX00UMb 00BeMbL U NIOWAOU NOBEPXHOCMEN 2EOMEMPUUECKUX METL C
npuUMeHeHuem Popmyi,

-bIMUCTISING PACCMOSIHUS U Y2llbl 8 NPOCMPAHCEE
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B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomMemos:

-COOTHOCUTBH a0CTPAKTHBIC TEOMETPUYECKUE TIOHATHS U (DAKTHI C
peabHBIMH XKU3HESHHBIMU O0bEKTAMH M CUTYAIIUSIMU;
-HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (puryp
JUISL PELICHUS TUIIOBBIX 3aJlad MPaKTUUYECKOT O CONIEPHKAHUS;
-COOTHOCHUTb TUIOIIAN TIOBEPXHOCTEH TEJ OJMHAKOBOM (POPMBI
pa3IM4YHOro pasMepa;

-COOTHOCUTH 00BEMBI COCY/IOB OJMHAKOBOH (hOPMBI PA3ITNIHOIO
pa3Mepa;

-OI[eHUBATh (POPMY MPaBUIHLHOIO MHOT'OTPaHHHUKA TOCIIE CIIUJIOB,
CPE30B | T.II. (OIIPENEIAThH KOJMMIESCTBO BEPIINH, pedep U rpaHei
MTOJIYICHHBIX MHOTOTPAHHUKOB)

UCNOTB306AMY CEOUCMBA 2COMEMPULECKUX Pucyp 015 peuienus 3a0ay
NPAKMuyYecKo20 Xapakmepa u 3a0ay uz opyeux ooracmeil 3HaHul

Bexmopul u

-OneprpoBaTh Ha 6a30BOM yPOBHE OHATHEM JEKAPTOBBI KOOPIUHATHI

-Onepupogame HOHAMUAMYU 0eKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCMEE,

KoopOunamul | B IPOCTPAHCTBE; BEKMOP, MOOYIb 6EKMOPA, PABEHCIBO BEKMOPO8, KOOPOUHAMbL 6EKMOPA, YOIl
6 -HaXOJUTh KOOPAMHATHI BEPIINH KyOa U IPSIMOYTOJIbHOTO Medncoy eKmMopamul, CKausPpHoe npoussedetie 6eKmopos, KOJIUHeapHble
npocmpancme | Tapaiienenuena BEKMOPYbL;

e -HAX0O0UMb PACCMOSIHUE MeHCOY O8YMA MOUKAMU, CYMM)Y 8eKMOPO8 U
npousgedere eKmopa Ha YUCLO, Y20l MelNCOY GeKMOPamul, CKAIAPHOe
npousgedene, packiaobleams 6eKmMop no 08YM HeKOLIUHEAPHbIM GEKMOPAM;
-3a0a8amv NIOCKOCHb YPABHEHUEM 8 0eKAPMOBOL cucmeme KOOpOUHam,
-pewiams npocmetiwiue 3a0a4u 66edeHueM 8eKmMopHo20 Hasuca

Hcemopusn -OnuchIBaTh OT/ICIBHBIC BBIIAIOIINAECS PE3YIIBTAThI, TOTYYCHHBIC B -Ilpedcmaesnsms 6K1A0 GLLOAIOUSUXCS MAMEMAMUKOB 8 PA3GUMUE

Mamemamui | XOIE Pa3BUTHS MaTEMAaTUKU KaK HAYKH; MamemamuKy U UHbIX HAYYHbIX obnacmetl,

u -3HATh MPUMEPHl MATEMATUYECKIX OTKPBITHH U X aBTOPOB B CBSI3H C -NOHUMAamMb poib Mamemamuxu 6 pazeumuu Poccuu

OTEUECTBEHHON ¥ BCEMHPHOH HCTOPHUEH;
-MIOHMMATh POJIb MATEMATHKH B pa3BuTHH Poccun

Memoowt -[IpyMeHSITh N3BECTHBIC METOJIBI TIPU PEIICHUU CTAHJAPTHBIX -Ucnonvzosams 0cHoGHbIE MEMOObL DOKA3AMENbCMEA, NPOBOOUMD

Mamemamux | MaTeMaTHYCCKUX 3a71ay; O00KA3aMeNbCMBO U GLINOTIHAMb ONPOBEPICEHUE,

u -3aMeYaTh M XapaKkTepH30BaTh MATEMATHUECKAE 3aKOHOMEPHOCTH B -NPUMEHSINb OCHOBHbIE MEMOObl PeUuleHUs MameMamuyecKux 3a0ay;

OKpYXarollel AeCTBUTENbHOCTH;

-IPUBOANTH IPUMEPHI MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B IPUPOLIE,
B TOM YHCIIE XapaKTEPU3YIOIINX KPACOTY M COBEPILIECHCTBO
OKPYXXAaroIlero Mupa 1 Mpou3BeleHUI UCKYCCTBa

-HA OCHO8E MAMEMAMUYECKUX 3aKOHOMEPHOCMEN 8 NPpUpooe
Xapakxmepuzo8ams Kpacomy U cO8EPULEHCINEO OKPYHCAIOUe20 MUpa u
npoussedeHuli UCKYCCmea,

-NPUMEHAMb NPOCMeiuiue NPOSPAMMHbBLE CPEOCMBA U INIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PEULeHUU MATNEMAMUYeCcKUX 3a0ay
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Paznen Il. BbInyCKHUK HAyYHuTCSl V. BbIyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS
Hean Jlist ycremnoro npoaosnkenus 00pa3oBaHus Mo CIENUaIbHOCTM, s obecneyenuss 603MOACHOCIU YCREUHO20 NPOOOIHCEHUSL
OCBOCHHUS CBA3AHHBIM C IIPHKIIAAHBIM MCIIONB30BAHNCM MAaTEMATHKH 0bpazosanus NO CNeYUaIbHOCMAM, CE3AHHbIM C OCYWeCmeieHueM
npeamera HAYYHOU U UCCTIe008AMENbCKOU 0esmeabHOCmU 8 00aacmu
MamemMamuKku U CMENCHbIX HAYK

TpedoBanus Kk pe3yjbTaram
Inemenmst | - CBOGOIHO ONEPHPOBATH® MOHATUSIMH: KOHEUHOE MHOMKECTBO, - Hocmuoicenue pesynomamos paszoena ll;
meopuu 3JIEMEHT MHOXKECTBA, TIOJIMHOXKECTBO, IiepecedcHue, 00beJMHEHUE U - ONepuUpPOBAMb NOHSIMUEM ONpedeNeHus], OCHOGHLLMU UOAMU ONpedeseHu,
MHOJICECME | PA3HOCTh MHOXECTB, YUCIIOBbIE MHOJKECTBA HA KOOPAWHATHON OCHOBHBIMU BUOAMU THEOPEM;
u MIPSIMOM, OTPE30K, HHTEPBAJI, IIOyHHTEPBAI, IPOMEKYTOK C - HOHUMAMb CYMb KOCBEHHO20 O0KA3AMEeNbCEA;
Mamemamuy | BBIKOJIOTOH TOYKOM, rpaduecKkoe MpecTaBIeHne MHOKECTB Ha - ONEPUPOBAMb NOHSMUSMU CHEMHO20 U HECUEMHO20 MHOJCECBA,
eckoil KOOPJIMHATHOM TUIOCKOCTH; NPUMEHSMb MemOo0 MaAMeMamuyeckol UHOYKyuu 0jisl NPo8edeHUs
J102UKU - 33/1aBaTh MHOKECTBA MEPEUMCICHHEM U XapaKTEPUCTHUCCKUM paccyscoeHutl u 00Ka3amenbCeme U npu peuteHuu 3a0ay

CBOMCTBOM;

- OIIEPUPOBATH MOHATUSIMU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHUS,
HCTHHHBIE U JIO)KHBIE YTBEPKICHUS, IPUUMHA, CICICTBUE, YACTHBII
cirydaii 00IIero yTBep:KIeHHs, KOHTPIIPUMED;

- IPOBEPSTH NPUHAJJICKHOCTD 3JIEMEHTA MHOKECTBY;

- HaXOJWTH MepecedeHre 1 00beAMHEHNE MHOXKECTB, B TOM YHCIE
MIPENCTaBIEHHBIX TPaQUIeCKH Ha YUCIIOBOM IPSIMON H Ha
KOOPAUHATHOM IMJIOCKOCTH;

-IIPOBOAUTH JOKAa3aTCIbHBIC PACCYXXIACHUS IS 000CHOBAHHS UCTUHHOCTHU
YTBEPKICHUN

B noecedneenoi scusnu u npu uzyueHuu 0pyzux npeomemos:

-HCTIONTb30BATh YHCIIOBbIE MHOXKECTBA Ha KOOPAWHATHON TIPSIMOM M Ha
KOOPJAWHATHOMW TIJIOCKOCTH JIJISl ONTMCaHUS pEalIbHBIX TPOILIECCOB U
SIBIICHUI;

MPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHHSI B CUTYALMSIX TOBCETHEBHOM JKU3HH,
NIPU PELICHUH 3a/1a4 U3 APYIUX NPEIMETOB

- UCNOIL308AMb MEOPEMUKO-MHONCECMBEHHBII A3bIK U A3bIK JOSUKU OIS
ONUCAHUSL PeaNbHbIX NPOYECCOB U ABNIEHUN, NPU PeuleHUU 3a0ay Opyaux
VueOHbIX npeomemos

8 3,[[6CB " [aJiee: 3HaTh OINPCACICHUC ITOHATHS, 3HATh U YMCTh 000CHOBELIBATH CBOMCTBA (HpI/I3HaKI/I, €CJIN OHU eCTL) TOHATHS, XapPAKTECPU30BaATh CBA3U C APYIT'UMHU IMOHATUAMU,
OpeaACTaBJIsAA OAHO MOHATUC KAK YaCTh HEJIOCTHOIO KOMINICKCA, UCIIOJIBb30BATh NOHATHUEC U €TI0 CBOMCTBa IIpyu NpOBCACHUN paCCY)K,Z[CHPIﬁ, JA0Ka3aTeJIbCTB, PCHICHUU 3a1a4.
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Pa3nen Il. BoimycKHUK Hay4uTCs V. BbIyCKHHMK NOJYYHT BO3MOKHOCTh HAYYHTHCS
Yucna u - CBOGOHO OMEPHPOBATh MOHITHAMHU: HATYPAIbHOE YHCIIO, - locmuoicenue pesynsmamos pasoena ll;
ébIpadicenus | MHOXKECTBO HATYPAJIbHBIX YHCEN, LEI0€ YUCI0, MHOXKECTBO LIEIbIX - CB0OOOHO ONEPUPOBAMb YUCTOBLIMU MHOHCECTBAMU NPU PEUEeHUY 3a0al;

4ucesl, OOBIKHOBEHHAS P00k, ACCATHYHAS APOOb, CMEIIAHHOE YUCIIO,
paloHaIbHOE YUCIIO, MHOYKECTBO PAIIMOHAIBHBIX YHCET,
HApPaLMOHAIIBHOE YU CIIO, KOPEHB CTEIEHU N, NEMCTBUTENBHOE YUCIIO,
MHOXKECTBO HeﬁCTBHTeHLHBIX YunCcell, TCOMETPHUUCCKAasd HHTCPIIPETA A
HaTypaJIbHBIX, IIEJIbIX, PAllUOHAJIbHBIX, I[eﬁCTBPITe.HBHBIX YHUCCII,

- IOHUMATb ¥ OOBSICHATH Pa3HUILY MEKY TO3UIIHOHHOHN 1
HEMO3UI[MOHHON CHCTEMaMU 3aIiCH YHCEIT;

- TIEPEBOANTDH YMCIIA U3 OJTHON CHCTEMBI 3aMTUCH (CUCTEMBI CUHCIICHUS)

B JIpYTyio,

-10Ka3bIBaTh U UCII0JIb30BATh NPU3HAKU ACIIMMOCTH CYMMbI U
IIPOU3BEACHUA ITPHU BBIITOJITHEHHUN BBIUHCIIEHUIN U pEUICHNH 3a/1a4,
-BBITIOJIHATH OKPYTJICHUE pallMOHAJIBHBIX U UPpPAlMOHAJIbHBIX YUCEI C
3aJJaHHOM TOYHOCTHIO;

-CpaBHUBATH JICHCTBUTEIbHBIE YHCIIA PA3HBIMU CIIOCO0AMH;
-YIOpSAOYMBATH YHMCIIA, 3aNICaHHBIE B BUJE OOBIKHOBEHHOH U
JECATUIHON APOOH, YMCIIa, 3aITUCAHHBIE C UCIIONIb30BaHUEM
apupMETHICCKOr0 KBaIpaTHOT'O KOPHS, KOPHEH CTEIeHN OobIIe 2;

- Haxomuth HOJ] 1 HOK pa3upiMu crioco6amMu ¥ HCITONIB30BaTh UX TIPH
pelIeHuu 3a1ad;

-BBITIONTHATE BBIYUCIICHHS U TPe0Opa30BaHUsI BRIPAKESHHIA,
COJIepXKAIINX ICHCTBUTENbHBIE YUCIIa, B TOM YHCIIe KOPHU
HaTypaJIbHbIX CTEIEHEH;

-BBITIONTHATE CTAHJAPTHBIC TOXK/IECTBEHHBIE IPEe00pa30BaHuUs
TPUTOHOMETPUYECKUX, TOTapU(PMUIECKUX, CTEIIEHHBIX,
HPPAIMOHATHHBIX BEIPAXKEHUN

- NOHUMAMb NPUYUHBL U OCHOBHbBLE UOeU PACUUPEHUS YUCTOBbIX
MHOHCECM8;

-6/1a0emb OCHOGHLIMU NOHATNUSIMY MeopUul 0eTUMOCTU NPU peuteHuu
CMAHOAPMHBIX 3A0a4

- umems 6A306vle NPEOCMABIEHUSL O MHOICECTNEE KOMNLEKCHBIX YUCE,
- CB0DOOHO BLINOIHAMb MONCOECMBEHHbIE NPEOOPAZ0BAHUSL
MPUSOHOMEMPULECKUX, TI02APUPMULECKUX, CIENEHHBIX 8bIPAINICEHUL,

- g1ademsv opmynou bunoma Hoiomona,

- NPUMEHAMb NPU peuleHuU 3a0ay meopemy 0 TUHEUHOM NPeOCmasienul
HOJ;

- npuMeHsmb npu peutenuu 3aday Kumaiickyio meopemy 06 ocmamkax;
- npumeHsams npu peuwenuu 3aday Manyio meopemy @epma,

- yMemby BbINONHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU CUCEMe CYUCTeHUs,
- NPUMEHMb NPU PeuleHUuU 3a0ay MeopemuKo-yucio8ble QYHKYUL: Yucuo u
cymma oernumenei, pyukyuio dinepa;

- NPUMEHAMb NPU peuleHuU 3a0ay yenuvie Opoodu;

-NPUMEHAMb NPU PeUuleHUul 300y MHO2OYTIeHbL C 0eliCTNEUMETbHLIMU U
yenvimu Kosgguyuenmamu,

-61a0emb NOHSMUSMU NPUBOOUMBLIL U HENPUBOOUMbLL MHO2OUTEH U
NPUMEHAMb UX NPU PeleHuy 3a0ay;

-npumensms npu peutenuu 3a0ay OCHOGHYI0 meopemy aneedpbl;
-NPUMEHSMb NPU peuleHul 3a0ay npocmetiuiue QyHKYuU KOMIIeKCHOU
nepeMeHHOll KaK ceomempuiecKkue npeoopazo8ans.

B noeceoneenoi scusnu u npu uzyueHuu Opyzux yueoHvlx npeomemos

-BBIIIOJIHATE U OOBSCHATH CPAaBHEHHE PE3yIbTaTOB BHIYMCICHUN TIPH
peLIeHNN PAaKTHYECKUX 3a/1a4, B TOM YHCIIE MPUOIMKEHHBIX
BBIYMCIICHUH, HCHIONIB3Ysl pa3Hble CIIOCOObI CPaBHEHUH;

- 3aIUCBIBaTh, CPABHUBATh, OKPYIJIATH YUCIIOBBIE JAHHBIE PEAIbHBIX
BEJIMYMH C HCIOIB30BAaHUEM PA3HBIX CUCTEM HU3MEPEHUS;

-COCTaBJISITh U OLIEHUBATh Pa3HBIMU CIIOCOOAMH YHCIIOBBIE BBIPAYKEHUS
MIPH PELICHUH MPAKTUYECKUX 33134 U 33424 U3 APYTUX yueOHBIX
MIPEAMETOB

-8bINOJHAMb OCUCMBUS C YUCTOBLIMU OAHHBIMU NPU PelleHul 3a0ay
NPAKmMuyecKo20 Xapaxkmepa u 3a0ay U3 pasiudHuIx ooaacmei 3HaHull,
UCNONBL3YS NPU HEOOXOOUMOCIU CHPABOUHbIE MAMEPUATbL U
BLIYUCTUMENbHBIE YCIMPOUCMEa,

-OYeHUBaMb, CPAGHUBAMb U UCHONIL308AMb NPU PeUeHUU NPAKIMUYEeCKUX
3a0ay 4UCci06ble 3HAYEHUs PEaATlbHbIX GeTUYUH, KOHKDEMHbIE YUCTIOBbIe
Xapaxmepucmuky 00beKmog OKpysHcaouezo Mupa




Yriay0/eHHblIil ypOBeHb
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Pazgen Il. BbInyCKHUK HAyYHuTCSl V. BbIyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS
Ypasnenua | - CBo6oaHO onepupoBaTh HOHITUSIMU: ypaBHEHHUE, HEPABEHCTBO, - Hocmuorcenue pesynomamog pazoena |,
u PaBHOCHIIbHBIC ypaBHEHUS 1 HEPABEHCTBA, YpPaBHEHUE, SBIISIONICECS -C80000HO onpedenams Mun u 8blOUpams Memoo peuleHus: NOKA3amenbHbIX
Hepagencm | CCICTBUEM JPYTOrO ypaBHEHHS, YPABHCHNUS, PABHOCHIIbHBIC HA U 102apupmuieckux ypagHeHul u HepaseHcms, UppayUuoOHaIbHbIX
ea MHOKECTBE, PABHOCHUJIbHBIE IPe0Opa30BaHUs yPaBHEHUIL; YDAasHenull U HepaseHcms, MpueOHOMEMPUHECKUX YPAGHEHULL U
- peiiaTh pa3sHbIi€ BUABI ypaBHCHI/Iﬁ 1 HECPABCHCTB U UX CUCTEM, B TOM Hepasencme, Ux cucmem,
4KCIie HEKOTOPBIE YPaBHEHUs 3-if M 4-if cTenenei, 1poGHo- -C60000HO pewams cucmembl TUHEUHbIX YPAGHEHUL,
palHoHaIbHbIE U HPPAIIMOHATBHEIC; -peuiams 0CHO6Hble MUNbl YPAGHEHUL U HEPABEHCME C NAPAMEMPAMU;
-OBJIaJICTh OCHOBHBIMH THIIAMH ITOKA3aTCIIbHBIX, JIOl“apI/I(bMI/IHeCKI/IX, “NPUMEHAMb NPU pEULeHUU 3a0au Hepasencmeda Kowu — bBynaxosckozo,
HppaLMOHAIbHBIX, CTEIIEHHBIX YPABHEHUI U HEPABEHCTB U Bepnynnu;
CTaHJapTHEIMU METOJAMHU HMX PEIIEHHUH M IPUMEHATh UX IPH PELICHUN | ~UMemb NpedCmasienue 0 Hepasencmeax Mexicoy CpeoHUMU CIMEeNneHHbIMU
3aad;

- IPUMEHATh TEOpeMY be3y K pelIeHno ypaBHEHU;

- IPUMEHATh TeopeMy Buera a1 peleHns HEKOTOPbIX YpaBHEHUI
CTEIEHU BBILIE BTOPOH;

- IOHUMATh CMBICJI TCOPEM O PpaBHOCHUJIbHBIX U HEPABHOCUJIbHBIX
peobpa3oBaHMsIX yPaBHEHHUH U YMETh UX JOKa3bIBaTh;

- BJIAJIETh METOAAMH PEIIeHNs YpaBHEHUH, HEPABEHCTB U UX CHCTEM,
YMETh BRIOUPATh METOJ PEIICHIS ¥ 000CHOBEIBATH CBOM BEIOOD;

- HCIIONIb30BATh METOJI MHTEPBAJIOB ISl PEIICHUST HEPABEHCTB, B TOM
YHUCIIe IPOOHO-PAITMOHABHBIX U BKJIFOYAIOIIHNX B CEOs
HppaMoHaIbHBIE BBIPAKEHUS;

- pemaTh anredpanydecKre YpaBHEHUSI U HEPABEHCTBA U MIX CHCTEMBI C
rmapaMeTpaMu anreOpandeckuM U TpaduIecKiIM METOaMU;

- BJIAJIETh Pa3HBIMU METOIaMH J0Ka3aTeIbCTBA HEPABEHCTB;

- pemaTh YpaBHEHHA B IENBIX YHCIIAaX; H300pakaTh MHOJKECTBA Ha
IJIOCKOCTH, 3aJ]aBaeMble YpaBHEHUSIMHU, HEPABEHCTBAMH U UX
CUCTEMaMHu;

- CBOOOJTHO MCTIOIB30BATh TOXKIAECTBEHHBIEC TIPe0Opa3oBaHus IPH
pEUICHUN YPAaBHEHUHN U CUCTEM YPaBHEHUU

B noecedneenoi scusznu u npu uzyueHuu opyzux yueoHvlx npeomemos:

-COCTaBJISITh U pelIaTh ypaBHEHHsI, HEPABEHCTBA, UX CHCTEMBI IIPH - COCMAsIAMy U peulams YPAGHEeHUsl, CUCINEMbl YPAGHEHULl U HEPABEHCMEA
peLIeHNH 3a/1a4 IPYTruX Y4eOHbIX IPEIMETOB; npu peuieHuy 3a0ay Opy2ux y4eOHvlx npeomemos;

-BBIIIOJIHATE OLIEHKY MTPaBIONOJ00HS PE3YJIbTATOB, MONYYaeMBbIX MIPH - UCTIONB3068AMb YPAGHEHUS U HEPABEHCMBA 01 NOCTHPOCHUS U

pELIeHNN Pa3IHYHbIX YPaBHEHUH, HEPABEHCTB U MX CUCTEM IPU UCCNe008aHUA NPOCMETIUUX MAMEMAMUYECKUX MOOeell PeanbHbIX
peLIeHny 3a1a4 IPYyrux y4eOHbIX IPEIMETOB; cumyayui Uiy NPUKIAOHbIX 3a0a4;

-COCTaBJISITh ¥ pellaTh ypaBHEHHs 1 HEPABEHCTBA C MapaMeTpaMy IpU | -yMemb UHMEPNpemuposams NOAY4eHHbII NPU peuleHuU YPasHeHus,
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Pazgen Il. BbInyCKHUK HAyYHuTCSl V. BbIyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS
pelLIeHNH 3a/1a4 IPYTUX YIeOHBIX TPEIMETOB; HepageHcmea U CUcmeMbl pe3yibmam, OYeHU8amy e2o npagoonooodue 6
-COCTaBJIATh YPaBHEHUE, HEPABEHCTBO WA UX CUCTEMY, KoHmeKcme 3a0aHHOU PeabHO CUMYayuu Ul npUKIAoHou 3a0aqu
OIKCBHIBAIOIINE PEANBHYIO CUTYALMIO WU NIPUKIIAIHYIO 3a1a4y,
HHTEPIPETUPOBATH NOIYUYCHHBIC PE3YIbTATHI,
-UCII0JIb30BaTh MMPOrpaMMHBIC CPEACTBA ITPU PEHICHUHN OTACIbHBIX
KJIACCOB YPAaBHEHHI U HEPABEHCTB

Dyukyuu -Brnagers moHATUSME: 3aBUCUIMOCTh BENTUYWH, QYHKIIUS, apTyMEHT -Hlocmuoicenue pesynomamog paszoena 1l;

3Ha4YeHue (PyHKINH, 00IacTh ONpe/ieNIeHHs 1 MHOXKECTBO 3HAUCHUH
¢dyHKIMY, TpadyK 3aBUCUMOCTH, TpaduK QYHKINH, HYJIH QYHKIIH,
MPOMEXYTKH 3HAKOMIOCTOSIHCTBA, BO3PACTAHHE HA YHCIIOBOM
MPOMEXYTKe, YObIBaHHE HA YHCIIOBOM IIPOMEXYTKE, HanOoJIbIlee U
HanMEHbIIlee 3HaYeHUe (DYHKIIMU Ha YHCIIOBOM MPOMEKYTKE,
nepuoueckast QyHKINS, TIEPUO]l, YeTHASI U HeUeTHAsT QYHKITHH;
yYMETh MPUMEHSTH 3TH OHATHS NIPU PEIlIeHNH 3a/1a4;

-BJIJICTh TIOHATUEM CTETIeHHAsK (DYHKIIUS; CTPOUTD €€ TpadyiK H yMETh
MIPUMEHSTH CBOMCTBA CTENEHHON (DYHKIIMM TIPH PEIICHNH 33724
-BJIaJICTh MOHATHAMU MOKa3aTenbHast QyHKIHS, SKCIIOHEHTA; CTPOUTH
ux rpadMKu U yMETh IPUMEHATh CBOMCTBA ITOKa3aTENbHON (QYHKIUH
IIPU PELIEHUHU 3a/]ay;

-BJIaJICTh MTOHATHEM JIoTapupMudecKkas GYHKIHS; CTPOUTH e rpauK U
YMETh IPUMEHATH CBOWCTBA JIOrapUPMUUIECKOH (PyHKINU IIPH
pellIeHnn 3a1aY;

-BJIAJICTh IOHATUSIMU TPUTOHOMETPUUECKUE QYHKINH; CTPOUTH UX
rpauKu ¥ yMETh IPUMEHATh CBOMCTBA TPUTOHOMETPUIECKUX
(hyHKIHII IpH pereHn  3a/1a4;

-BJIAJIETh IOHATHEM O0paTHast QYHKLUS; IPUMEHSTH TO MOHITUE [IPH
peLlIeHNN 3a/aY;

-IPUMEHSTH [IPH PELIECHUH 3a7a4 CBOMCTBA (QYHKIMI: YETHOCTB,
MIEPUOJUYHOCTD, OTPAaHUYEHHOCTH;

-IPUMEHSTH [IPU PELICHUH 3a7a4 peo0pa3oBaHus rpaguKoB
(hyHKIH;

-BJIAZICTh IOHATUSIMH YHMCIIOBAs! I1OCIIEOBATENBHOCTD,
apuMeTnIecKasl 1 reoMeTpruiecKas Iporpeccus;

-IIPUMEHSTD [IPH PELICHUH 3a]a4 CBOMCTBA M IPU3HAKU
apu(MeTHIeCKOi 1 reoMeTpUIecKON Iporpeccuit

-81a0emb NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHANb NPU PEeueHuu
3a0ay;

-NPUMEHAMb MemOObl PeueHUs NPOCMeUux OuP@epeHyuaIbHbIX
VPABHEHUIL NePE020 U MOPO20 NOPAOKOE

B noecednesnoit sicusnu u npu uzyueHuu Opy2ux yueoHvlX npeomMemos:
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Pazgen Il. BbInyCKHUK HAyYHuTCSl V. BbIyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS
- OTpeNeNsTh Mo rpadukaM U UCIIONB30BaTh JJIsl pELICHNUs
MPUKIIAJHBIX 337129 CBOMCTBA peabHBIX MPOLIECCOB U 3aBHCUMOCTEH
(HanOosnpIIve 1 HAaNMEHbIIUE 3HAYCHUS, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMITOTEHI,
TOYKH Tieperuda, nepuoa u T.11.);
-MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOU
CHUTYaIINH;
-OMpeneNaTh 1o rpadukaM MpocTeHIMe XapaKTepUCTUKN
MEPUOJMUECKHX TPOIECCOB B OMOJIOTHH, YKOHOMUKE, MY3BIKE,
PaaMoCBS3Y U Ap. (AMIUIMTY/a, TEPUO U T.I1.)
Dnemenmur | -Brnagers noHsTHEM OECKOHEUHO YOBIBAIOIIAS TEOMETPHYECKasT -/locmudicenue pesynomamos pasoena 11,
Mmamemamu | TPOTpeCcCUsi M yMETh MIPUMEHSTh €ro IIPU PEIIeHUH 33]1ay; -c80000HO 611a0emb CMAHOAPMHBIM ANNAPAMoM MaAMeMamuyecKo2o
UeCcKoz0 -TIPUMEHSITH JIJIST PEIICHUS 3a]1a4 TEOPUIO TIPE/IEIIOB; AHANU3A 0TS BLIYUCTICHUSL NPOU3B00HBIX (DYHKYUU OOHOU NEPEMEHHOTU,
anaiuza -BIIJICTh MOHATUSIMH OSCKOHEYHO OOJbIIHE U OECKOHEYHO Mallbie -C80000HO NPUMEHAMb ANnaApam MamemamuyecKko2o aHaiu3a oJis
YHCIIOBBIE ITOCIIEIOBATEILHOCTH H YMETh CPaBHUBATh OECKOHEYHO uccnedosanust pyuKyuil U NOCMPoeHUst 2paghpuKos, @ Mom Yucie
Oosnpire u OECKOHEYHO MaJIble MOCIET0BATENFHOCTH; UCcne008anUs Ha 8bINYKIOCHb;
-BIIJICTh MOHATUSIMH: TPOU3BOIHAS QYHKITUH B TOUKE, IIPOU3BOTHAS -onepuposams NOHAMUEM NepeooOPA3HOU PYHKYUY OIS peuleHUs 3a0ay;
dhyHKIHY; -061a0emb 0CHOBHLIMU c8edeHusMU 00 unmezpane Hotomona—Jletionuya u
-BBIYHUCIIATH IPOU3BOTHBIC DJIEMEHTAPHBIX PYHKIINN U UX €20 npocmeuuux NPUMeHeHUsx;
KOMOWHAIINI; -onepuposams 8 CMaHOAPMHbIX CUMYAYUAX NPOU3BOOHBIMU BbLCUAUX
-FccenoBaTh (PYHKIIMKA HA MOHOTOHHOCTB M OKCTPEMYMBI, nOpPAIOKO8,
-CTPOUTH TpadUKH ¥ MPUMEHAThH K PEISHHIO 33/1a4, B TOM YHCIIE C -yMemb NPUMEHAMb NPU peueHuU 3a0ay C6OUCMBA HeNpepbléHbIX QYHKYULL,
mapamMeTpoMm; -yMemb NPUMeHAMb NPU peueHuu 3a0ay meopemvl Betiepwmpacca;
-BJIJIETh MTOHSATHEM KacaTelnbHas K TpaduKy QYHKIIUN U yMETh -yMemb 8bINOIHAMb NPUOTUIHCEHHbIE BLIYUCTICHUS (MEmMOObl pelleHUs
MIPUMEHATH €ro MPH PelIeHu  3a1ad; VPasHeHUll, 8bIYUCIEHUA ONPeOeNIeHHO20 UHMeSPAaa),
-BJIJIETh MTOHSATUAMH TIEPBOOOpa3Hast PyHKIIUS, ONpeaeTICHHBIN -yMemb NPUMEHAMb NPULONHCEHUE NPOUSBOOHOU U ONPEOeNeHHO20
WHTETpalt; UHmMezpana K peueHuro 3a0ay eCmecmeo3HaHUs,
-IPUMEHATH Teopemy HbroToHa—JIeHOHMIA U ee CIEACTBHS Ul PELICHHUS -6/1a0emb NOHAMUAMU 6MOPASL NPOU3BOOHAS, BLINYKIOCHYb 2paghuxa
3azmad dyHKYUU U YyMemb uccedo8amy PYHKYUIO HA 8bINYKIOCb
B noecedneenoi scusnu u npu uzyueHuu 0pyzux npeomemos:
- pemaTh NpUKIIaIHbIEe 3a/1a4H U3 OMONOruu, GU3NKN, XUMUH,
9KOHOMHKH U JIPYTHX MPEAMETOB, CBSI3aHHBIE C UCCIIEAOBAHUEM
XapaKTEPUCTUK MIPOIECCOB;
- HHTEPIIPETUPOBATH NOJTYYEHHBIE PE3YIbTATHI
Cmamucm | OnepupoBaTh OCHOBHEIMH OMHUCATEIHHBIMU XapaKTEPUCTUKAMH -J/locmudsicenue pesyromamos pasoena ll;

YHCJIOBOI'O Ha6opa, TMOHATHUCM I'CHCPAJIbHAAd COBOKYITHOCTH U

-UMems npedcmagieHue 0 YeHmpaibHOU npedenvHou meopeme;
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Paznen Il. BbInyCKHUK HAyYHuTCSl V. BbIyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS
uKa u BBIOOPKOH U3 HEe; -uMems nPeoCcmasieHue 0 6blOOPOUHOM KOIPuyuenme Koppersiyuu u
meopus -OMepUPOBATH MOHITUSMH: YaCTOTA U BEPOSITHOCTH COOBITHS, CyMMa M | JIUHEUHOU pespeccuu;
seposamuoc | NPOU3BENICHHIE BEPOSITHOCTEH, BEIYUCIISITH BEPOITHOCTH COOBITHIT Ha -umems npedcmaéﬂeﬁue 0 CIamucmu4eckux eunome3ax u npogepke
mei, OCHOBE I10/ICYeTa YHCIa UCXO/I0B; Cmamucmu4eckou 2unome3ssl, 0 CMamucmuKke Kpumepus u ee ypogHe
[ — -BJIaJICTh OCHOBHBIMH MTOHATHUSMU KOMOMHATOPUKH U YMETh HX SHAYUMOCMU,
P MPUMEHSTh IIPU PELICHUU 33]1aY; -umMems npPeoCcmasieHue 0 CeA3U IMNUPULECKUX U MeOPEeMUUECKUX
KoMOURAM | \rets npejcTaBieHne 00 OCHOBaX TEOPUH BEPOSTHOCTEH; pacnpedenerutl;
opuxa -MMETh MPEeJICTaBICHNE O JUCKPETHBIX M HEITPEPHIBHBIX CITyYalHBIX -UMemsb npedcmagieHue 0 KOOUpOoBaHuY, 080UUHOL 3aNUCU, 080ULHOM
BEIIMYMHAX U pacIpeeieHUsX, O HE3aBUCUMOCTH CITy4aiftHbIX depege;
BEIINYHH; -61a0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (epag, sepuiuna,
-MMETh MPEJICTABICHIE O MATEMATHUECKOM OXKUIAHUHU U JHCTICPCHH pebpo, cmenensb GepuiLHbl, Nyms 8 2paghe) u ymensb NPUMEHIMb UX npu
CIIydalHbIX BEJIUYHH; peuieHuu 3a0a;
-MMETh MPEJICTABIEHNE O COBMECTHBIX PaCHpPENeICHUsX CITyYaiiHbIX -umems npedcmasiieHue 0 0epesvax U ymems NPUMeHAmMb NPU peuleHuu
BEJIMYNH; 3a0ay,
-IIOHUMATh CYTh 3aKOHA OOJBIUX YHCEN ¥ BEIOOPOYHOTO METO/1a -81a0emb NOHAMUEM CEA3HOCHIb U YMeMb NPUMEHAMb KOMNOHEHMbl
M3MEpEeHUs BepPOSTHOCTEH; CBA3HOCMU NPU peuleHul 3a0ay;
-FIMETh TPECTaBIICHIE O HOPMAJIHHOM pacIpeeseHuH U IpUMepax -yMemb OCyuecmaisims Hymu no peopam, o6xoowvl pebep u sepuiut epaga;
HOpPMAaJIbHO PacHpeAeTIeHHBIX CITyYaifHbIX BEUYNH; -umems npedcmasiieHue 00 dNePoBOM U cAMUTLIMOHOBOM RYMU, UMEMb
-FIMETh TPECTABIICHIE O KOPPEISIIINH CIyYaifHbIX BEITHYNH. npeocmasienue 0 mpyoOHOCMU 3a0a4U HAXOHCOEHUsL 2aMUTbIMOHO8A NYMU;
-81a0emb NOHAMUAMU KOHeUHble U CUemHble MHOXMCECEA U YMemb UX
NPUMEHAMb NPU peleHUY 3a0ay;
-yMemb NPUMEHAMb Memo0 MAMeMamuieckol UHOYKYUU,
-yMemb npUMeHsms npurnyun J{upuxie npu peuwieHuu 3a0ay
B noeceonesnoi scusznu u npu uzyueHuu 0pyzux npeomemos:
-BBIYHUCIIATH WM OLEHUBATh BEPOSATHOCTH COOBITHH B peaslbHOM
KU3HU;
-BBIOMPATh METO/IbI MTOAXOSIIET0 MPEACTABICHUS 1 00paOOTKH
JTAHHBIX
Texcmoegvie | -Pematb pa3Hbie 3aa91 OBBIIEHHON TPYTHOCTH; - Hocmuoicenue pesynomamos pasoena |l
za0auu -aHaTM3UPOBATH YCIOBHUE 33/1a4H, BRIOMPATh ONTHMAJIHHBIN METOT

peleHns 3ajauk, paccMaTpUBas pa3IMyHbIE METO/IBI;
-CTPOHUTH MOJEJb PELICHNUS 3aa4ul, IPOBOAUTH JOKA3aTEIbHbIE
paccyKaeHus P peLIeHUH 3a/1a4H;

-pemaTs 3a1a4n, Tpedyromnue nepedopa BapuaHTOB, IPOBEPKH
yCJIOBUH, BEIOOpa ONTUMANIBHOTO PE3yNbTaTa;

-aHAJIM3UPOBATh U MHTEPIPETHPOBATH MOJYUCHHBIE PELICHUS B
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Paznen

Il. BoimycKHUK Hay4uTCs

V. BLI]IyCKHI/IK MOJIYYUT BO3MOKHOCTH HAYYUTLCH

KOHTEKCTE yCIIOBHUS 3aJ]a4i, BBIOMPATh PElIeH s, He TPOTUBOpeYAIlne
KOHTEKCTY;

-TIePEBOIUTH MIPH PEIICHUH 33]]a9i HHPOPMALIUIO U3 OTHOH (OPMBI
3aIUCH B APYTYIO, UCIONB3YS MPH HEOOXOJUMOCTH CXEMBI, TAOIHIIBI,
rpadMKH, THarpaMMel

B nosceonesnoit scusnu u npu uzyueHuu opyzux npeomMemos:

-peliaTh NTPakTUUECKUE 3a/Iaud U 3a7a4U U3 JPYTrUX MPEeIMETOB

TI'eomempu
A

- Brnazgers reomerpryeckiMU MOHSTUSME MIPU PEIICHUH 33124 1
MPOBENICHHH MaTEMaTUIECKUX PacCyKICHHI;

-CaMOCTOSITENTLHO (POPMYIIUPOBATH OINPECICHHUS] T€OMETPUIECKUX
¢buryp, BBIBUTaTh TUIIOTE3bI O HOBBIX CBOWCTBAX ¥ MPU3HAKAX
reoMeTpudeckux (puryp u 000CHOBBIBATH WIIH ONIPOBEPTATH HX,
000011aTh WM KOHKPETU3UPOBATH PE3YIHTATHI HA HOBBIX KJlaccax
¢buryp, MIpOBOJMTH B HECIIOXKHBIX CIy4asx Kiaccuukaruio Guryp mo
Pa3IMYHBIM OCHOBaHUSIM;

- NCCJIEIOBATh YePTEXH, BKIFOUasi KOMOMHAINH (QUryp, N3BIIEKATh,
MHTEPIPETUPOBATH U MPE0OPa30BBIBATh HH(POPMAIIHIO,
MIPE/ICTABICHHYIO Ha YepTekax;

-pemraTth 3aJa4 TeOMETPUIECKOT 0 COJAEePKaHUs, B TOM YHCIIC B
CHUTYaIMAX, KOTJ]a JITOPUTM PELICHHS HE CIIETyeT SBHO U3 YCIIOBHS,
BBITTOJTHATH HEOOXOIMMBIE JUTS PEIICHUS 3aJa9H JOTIOTHUTEIbHEIC
MIOCTPOCHUS, NCCIIEAOBATH BOZMOKHOCTD IPUMEHEHUS TEOPEM 1
(hopMyn s pereHus 3aaad;

-yMeTb (hOPMYIHPOBATH M JOKa3bIBATh T€OMETPHUUECKHE YTBEPKACHHS;
-BJIAJICTh MOHATHAMH CTEPEOMETPHU: IPU3MA, TIapaJIIeIIeITHUIIe,
MUpaMua, TETPadIp;

-AMETh MPEACTABICHUS 00 AaKCHOMAaX CTEPEOMETPHHU U CIIEICTBUSIX U3
HUX M YMETh IPUMEHSATH UX TIPH PEIICHUH 33]a4;

- YMETh CTPOHUTH CEYEHUSI MHOTOTPAaHHHUKOB C HCIOJIb30BAHUEM
Pa3INYHBIX METOIOB, B TOM YHCIIE M METO/A CIIE/IOB;

-AMETh MPEACTABICHUE O CKPEIIUBAIOIINXCS MTPSIMBIX B IIPOCTPAHCTBE
Y YMETh HaXOAWTh YTOJI M PACCTOSIHUE MEXTy HIMHU;

-IIPUMEHSTH TEOPEMBI O TTAPAIUIEITBHOCTH MPSMBIX M INIOCKOCTEH B
MIPOCTPAHCTBE NP PELICHUHN 3a/1aY;

-yMeTb IPUMEHSTD MapauIeIbHOE IIPOSKTUPOBAHUE ISl H300pasKeHUS

¢uryp;

-Umemwv npedcmasnenue 00 aKxCUoMamuyecKkom memooe;

-61a0emb NOHSMUEM 2eoMempudecKue Mecma mo4ex 8 npoCmpancmae u
YMemb NPUMEHSMb UX 0151 peUlenUs 3a0ay;

-yMems NPUMeHMb 05 peulerUs 3a0ay C8OUCMBA NAOCKUX U 08YCPAHHBIX
V08, MPexepantozo yeud, meopemvl KOCUHYCO8 U CUHYCO8 0I5
MpexepanHo2o yena,

-61a0emb NOHSIMUeM NEPREHOUKVIAPHOE CeUeHUe NPUIMbL U YMemb
NPUMEHAMb €20 NPU PeueHuu 3a0ai,

-uMemsb npedcmagienue 0 080UCMBEHHOCU NPABUTLHBIX MHO2OZDAHHUKOS,
-61a0emb NOHSMUAMU YEHMPATbHOE U NAPALIelbHOe HPOEKMUPOBAHUe U
NPUMEHAMb UX NPU NOCMPOCHULU CeYEHUI MHO202PAHHUKOS MEMOOOM
npoexyuii;

-UMemsb npedcmagieHue 0 pazeepmre MHO202PAHHUKA U Kpamyatiuem
nYymu Ha NOBEPXHOCHU MHO2OZPDAHHUKA,

-uMemb NPeoCcmagieHue 0 KOHUYECKUX CeUeHUsIX,

-uMemsb npedcmagieHue 0 Kacarnwuxcs cihepax u KomMouHayuu men
BPAWYEHUSL U YMeMb NPUMEHSIMb UX NPU PeuleHul 3a0ay,

-NPUMEHSAMb NPU peuleHul 3a0ay hopmyIy pAcCmOosHUSL OM TMOYKU 00
nIocKocmu,

-61a0emb PA3HLIMU CNOCOOAMU 3A0AHUSL NPAMOL YPAGHEHUSMU U YMemb
NPUMEHAMb NPU PeleHuy 3a0ay;

-NPUMEHSIMb NPU peuteHul 3a0a4 U 00KA3ameibCmee meopem eKMmopHblil
MemoO U Memoo KOOPOUHAM,

-umMems npedcmasietue 00 aKcuomax oovema, NPUMeHams hopmyivl
00beM06 NPAMOY20IbHO20 Napajiielenunedd, NPUsMbl U NUPAMUObL,
mempa’opa npu pewieHul 3a0ay;

-NPUMEHSIMb MeopeMbl 00 OMHOUEHUX 0ObEMO8 NPU peuleHuly 3a0ay;
-NPUMEHSIMb UHMEZPAT OISl GLIYUCTEHUSL 00bEMO8 U ROBEPXHOCIell mejl
BDAWYEHLS], BLIYUCTCHUS NIOWA0U CHEPUHECKO20 NOSICA U 0ObEeMA WUAPOBO2O




Yriay0/eHHblIil ypOBeHb
«CucTreMHO-TeoOpeTHYECKHE Pe3yabTaThl»

Paznen

Il. BoimycKHUK Hay4uTCs

V. BLI]IyCKHI/IK MOJIYYUT BO3MOKHOCTH HAYYUTLCH

-YMETb IPUMEHATH NEPIEHIUKYISIPHOCTH IIPSIMON U IIJIOCKOCTH IIPU
pEIICHUY 3a7a4;

-BJIaICTh MMOHATUAMU OPTOrOHAJIbHOC NPOCKTHUPOBAHUEC, HAKIIOHHBIC U
HX IMPOCKIUH, YMETh IPUMEHATE TEOPEMY O TpeX MEPIEHIUKYIIIPaX
IIPH PEIICHUY 3a7ay;

-BIIQJICTh MIOHATUSIMH PACCTOSIHHE MEXIY (UTypaMu B TPOCTPAHCTBE,
00IIMil TepIIeHTUKYJISIP ABYX CKPEHIMBAIOIIUXCS MPSIMBIX H YMETh
IIPUMEHSTD UX IIPU PELICHUHN 3aaY;

-BJIAJICTDh MMOHATUCM YT'OJI MCKAY HpHMOﬁ 1 IJIOCKOCTBIO U YMETh
MIPUMEHATD €r0 IIPU PELICHUH 3a1aY;

-BJIaETh TOHATUSAMU JBYTPAHHBIA YTOJI, YTOJI MEXAY IIIOCKOCTSIMU,
NEPINECHANKYIIAPHBIC IMJIOCKOCTH U YMETh IIPUMCHATH UX NIPHU PCIICHUN
3aad;

-BJIaJ€Th IMOHATUAMMU ITPU3MaA, IMapaJuICICIINUIICA U IIPUMCHATH
CBOMCTBA MapaJiesenume/ia mpu pelieHu  3a1ad;

-BIIQJICTh IOHATUEM TPSMOYTONBHBIN MapajuieenuIiel U TPUMEHSTh
€ro MpH pelIeHNH 3a1a4;

-BIIJICTh MTOHATUSIMH TUPAMHUJIA, BUJIbI TUPAMHI, DJIEMEHTHI
MPAaBUIBHOW MUPAMHJIBI K YMETh MIPUMEHSTh UX TIPH PEICHUH 33134,
-MMETh MpeJICTaBICHIE O TeopeMe Diiiepa, MPaBHIbHBIX
MHOTOTPaHHUKAX;

-BIIJICTh MOHATUEM TUTONIAIU TIOBEPXHOCTEH MHOTOTPAHHUKOB 1
YMETh MPUMEHSTH €ro MPH PEIICHUH 3a]1a4;

-BJIJIETh MMOHATHAMH TelNa BpamieHust (IFUIHHAP, KOHYC, map u chepa),
WX CEUCHHS U YMETh MPUMEHSTH UX IIPH PEIICHUH 3a]ay;

-BIIAJICTh MOHATUSMU KacaTeNbHbIC TPSIMBIC H TIOCKOCTH U YMETh
MPUMEHSITh U3 TIPH PEIICHUH 33134,

-MMETh MPEJICTABICHHUS O BIIMCAHHBIX M OMUCAHHBIX chepax U yMeTh
MPUMEHSITh UX TIPH PEIICHUH 3a/1aY;

-BIIAJICTh MOHATUSAMH 00bEeM, 00HEMbI MHOTOIPAHHUKOB, T BPAIICHHS
U TIPUMEHSATH WX MPU PEIICHUH 33713y,

-MMETh MPEJICTaBICHHE O Pa3BePTKe UIMHPA U KOHYCA, TUIOMIAIU
MOBEPXHOCTH IWJIMHJIPA U KOHYCA, YMETh MPUMEHSTh UX MIPU PEIICHUN
3am1ay;

-MMETh MPEJICTABICHHUE O IUIOMAAN CPepbl U YMETh IPUMEHSITD €ro
IIPH pEIISHUH 3a/1a4;

Ccnos;
-UMemb NPEOCMABIEHUE 0 OBUNCCHUSX 8 NPOCMPAHCMEE. NAPAJIIETbHOM
nepeHoce, CUMMEmpUulY OMHOCUMETbHO NIOCKOCMU, YeHMPATbHOU
CUMMempUl, NOBOPOME OMHOCUMENLHO NPIMOU, BUHMOBOU CUMMEMPUL,
YyMemb NPUMEHAMb UX NPU PeULeHUU 3a0ay,

-uMems nPeoCcmasieHue 0 NIoWAoU OPMO2OHATLHOU NPOEKYUU,

-UMemb NPEOCMAasIeHUe 0 MPEXSPAHHOM U MHO20ZPAHHOM Yaie U
NPUMEHSIMb CEOUCMBA NIOCKUX VeTl08 MHO20ZPAHHO20 Yeia NPU PeuleHuu
3a0ay;

-uMems nPeoCcmasieruusi 0 NPpeobpaz08anul N000OUs, 20MOmMemuly U ymenms
NPUMEHSIMb UX NPU PEeUeHUU 3a0a4;

- yMemb peutams 3a0a4u Ha NAOCKOCMU MemoOaMU CmMepeoMempu;
-yMemb NPUMEHIMb GOopMYIbl 00bEeMO8 NPU PEUEHUU 3A0aY




Yriay0/eHHblIil ypOBeHb
«CucTreMHO-TeoOpeTHYECKHE Pe3yabTaThl»

Paznen

Il. BoimycKHUK Hay4uTCs

V. BLI]IyCKHI/IK MOJIYYUT BO3MOKHOCTH HAYYUTLCH

-yMeTh pelaTh 3a1a4i Ha KOMOMHAIIUK MHOTOTPAHHUKOB U Tl
BpallleHus;

-MMETh TPEJCTABIICHHE O IMOJ00MHU B MIPOCTPAHCTBE M YMETh PEIIaTh

3aJ]a4i Ha OTHOILIEHHE 00HEMOB U TIONIA el TOBEPXHOCTEH
MoJ00HBIX QUTYp

B nosceonesnoit scusnu u npu uzyueHuu opyzux npeomMemos:

-COCTaBJISITh C HCIOJIb30BAHHEM CBOMCTB T€OMETPHUECKUX QHUTYD
MaTeMaTUYECKUE MOJEIH JJIs PELICHUS 3aa4 IPAKTUYECKOr 0
XapakTepa U 3a/1ad U3 CMEXHBIX AUCLHUIIINH, UCCIEN0BATh
MIOJTy4EHHbIE€ MOJIENTH M MHTEPIIPETUPOBATh PE3YIHTAT

Bexmopul u

-Bnaaerb TIOHATHUAMMA BEKTOPBI U X KOOPAWHATHI,

-Jlocmuoicenue pezyromamos pazoena ll;

KoopOunam | -yMeTb BBHIIIOJIHATH OMIEPAINX Ha/l BEKTOPAMH, -Haxooums 00veM napaiierenunedd U mempas’opd, 3a0aHHbLX

bl 6 -HCIOJb30BATh CKASIPHOE MPOU3BEACHUE BEKTOPOB MIPU PEIICHUH KOOPOUHAMAMU CBOUX BEPUIUH,

npocmpanc | 3a1ady; -3a0a8ams NPIMYIO 8 HPOCMPAHCGE,

mee -IPUMEHSTH YPaBHEHHUE IJIOCKOCTH, (POPMYITY PACCTOSHUS MEXKTY -HAXOOUMb PACCMOSIHUE OM MOYKU 00 NIOCKOCMU 8 CUCHEeMe KOOPOUHAM,
TOYKaMH, ypaBHEHHE cephl TIPU PEIICHNH 33714, -HAXOOUMb PACCMOSIHUE MENCOY CKPEUUBAIOUWUMUC NPIMBIMU,
-TIPUMEHATH BEKTOPBI H METOJI KOOPJIUHAT B IMPOCTPAHCTBE MPH 3A0AHHBLMU 6 CUCEMEe KOOPOUHAM
pelleHuH 3a1a4

Hcmopus -MIMeTh npezcTaBiIeHUE O BKIIJIE BBIJAIONIMXCS MATEMATHKOB B -Hlocmuoicenue pesynomamog pazoena

mamemamuy | Pa3BUTHUC HAYKH;

Kl -IIOHUMATh POJIb MAaTEMATHKH B pa3BuTHU Poccun

Memoowt -Mcnonb30BaTh OCHOBHBIE METOJIBI JIOKA3aTEIbCTBA, POBOANTH -Hlocmuoicenue pesynomamog pazoena

Mamemamu | TOKa3aTeIbCTBO M BHIIONHSATH OMPOBEPIKEHNUE; -NPUMEHAMb MaAmeMamuiecKue 3HaHUsi K UCCIE008ANHUI0 OKPYICAIOULe20

Kl -PUMEHSTH OCHOBHBIC METOJIbI PEIICHUS MATEMATHYCCKUX 3141, mupa (Mooenuposanue Gu3ULeCcKUx nPoyYeccos, 3a0auu IKOHOMUKY)

-Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE
XapaKTepU30BaTh KPACOTY U COBEPILEHCTBO OKPYKAIOLIEr0 MUpPa U
MPOU3BENICHUIN HUCKYCCTBA;

-IPUMEHSATH IPOCTEHIIINE IPOrPAMMHBIE CPEACTBA U HIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI IIPH PCIICHUU MATEMATUYCCKUX 3a1a1;

-MOJTb30BAThCS MPUKIIAHBIME MPOTPAMMAMH M TIPOrpPaMMaMHU
CHMBOJIbHBIX BBIUUCIIEHUN U1 UCCIIEMOBAHUA MATEMATUYECKUX
00BEKTOB




3. Conep:xanue y4eOHOro npeamera «MaremaTuka

ba3osblii ypoBenb. OcHOBHas 0a3oBasi mporpamMma.
Aure0pa u HaYaJIa MATEeMaTHYeCKOI0 aHAJIN3a
JJ1eMeHThI TEOPUH MHOKECTB M MAaTeMaTHYeCKOI JIOTHKH
KoneuHnoe MHO>KeCTBO, 3JIEMEHT MHOXECTBA, MOJMHOMXECTBO, [IEPECEUCHNE U 00bEIMHEHNE MHOKECTB, YMCIOBbIE MHOKECTBA Ha KOOPJIUHATHOU
MPSIMOH, OTPE30K, HHTEPBAIL, NPOMENCYIMOK C BLIKOIOMOU MOUKOI, epaghuyeckoe npedcmagierue MHOMCECME Ha KOOPOUHAMHOU NIOCKOCTU.
VYTBepkaeHue (BbICKA3bIBaHUE), OTPULIAHUE YTBEP)KICHUS, WMCTUHHBIE U JIOXKHBIE YTBEP)KIEHUS, CIEJACTBUS, YAcCTHBIM ciydall oOmiero
YTBEPKICHUSI, KOHTPIPUMED, T0KA3aTENbCTBO.
Yucia 1 BeIpaKeHUs!
IMoBTOpenue. Penienue 3a1ay ¢ UCMOJIb30BAaHUEM CBOMCTB YMCEI U CUCTEM CUUCIICHHUS, IETUMOCTH, JI0JIEd U Y4acTeil, MPOUEHTOB, MOAYJIEH YHCEl.
Pemenune 3amau ¢ HCIONB30BAHMEM CBOMCTB CTENEHEH M KOPHEH, MHOIOWIEHOB, MPEO0Opa3oBaHWN MHOTOWIEHOB M JPOOHO-paliMOHaIbHBIX
BBIPAKEHUII.
Pemenue 3aga4 ¢ MCnoJsib30BaHUEM I'paAyCHOM Mephl yriia. Moaysp 4yucia U ero CBOMCTBaA.
Kopensb n-ii creneHu u ero cpoiicrea. CTeneHs ¢ JEMCTBUTEIBHBIM MOKA3aTEIEM, CBOMCTBA CTENEHU. [IeMCTBHS C KOPHAMH HATYPAJIIbHOW CTEIIEHH
U3 YHUCEIl, MOoJHCOeCmeeHHble Npeodpa308aHUs blpadCeHUl, 6KII0UAIOWUX CIMEeNneHU U KOPHUL.
Jlorapudgm uucaa. Jlecatuunsle U HatypayibHble jorapupmel. Yucno e. Jlorapudmuueckue TtoxknectBa. JleWcTBus ¢ jorapudmamu yucer;
npocmetiuiue npeoopaz08aHUs BbIPANCEHUL, BKIIOUAIOWUX 102aPUPMBI.
N3obpaxeHnne Ha YUCITIOBOM MPSIMOM LIETBIX U PAIMOHAILHBIX YHCEJI, KOPHEH HATypadbHOW CTETICHH U3 YHCEI, JJOrapru(MOB YHCEIL
TpuroHomerpuueckasi OKPY:KHOCTb, paduanHas mepa yzna. CHHYC, KOCHUHYC, TaHI€HC, KOmMaH2eHC TPOU3BOJBHOTO yria. OCHOBHOE
TPUTOHOMETPHUYECKOE TOKICCTBO M CICACTBHUS M3 HEro. 3HAUEHUs TpuroHoMerpuueckux (Gyukuuii mis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, T pan). @opmynvi CrOAHCEHUS MPUSOHOMEMPUYECKUX YHKYUU, PopMYybl npusedeHus, Gopmyivl 080UHO20 apeyMeHmd. APKKOCHHYC,
6 4 3 2
ApKCHHYC, apKTaHTeHC YUCIIA. APKKOMAH2EHC YUCIA.
YpaBHeHNs M HEPaBEHCTBA
IloBTOpeHue. YpaBHEeHHS U HEPABEHCTBA C OJHOM NepeMeHHOM. PelieHne 3a1a4 ¢ MOMOIIBIO YHUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOMN
MIEPEeMEHHOH, C IPUMEHEHHEM N300paKeHHSI YUCIIOBBIX TPOMEKYTKOB.

HpOCTCfII.HPIG HppaluOHAJILHBIC YPABHCHHUA.
bx+c

I[Ipocreiiime nokasareiabHbIC ypaBHEHUS U HepaBeHCTBa. Jlorapudmudeckue u mokasarensHbie ypaBuenus suna log, (bx+c)=d, a”" =d, rae

d MO’HO TPEJCTABUTH B BUJIE CTENIEHH C OCHOBAHUEM ¢ U PAllMOHATBHBIM MOKA3aTENIEM, H UX PELICHHS.
[TpocTeiie TPUTOHOMETPUYECKHIE ypaBHEHHUs: SIN X = a, COS x = a, tg x = @, T a — TabJIMYHOE 3HAYCHUE TPUTOHOMETPUUECKOW (QDYHKIIMHU, U HX
pelIeHus.

Hepasenctsa ¢ oaHoM nepemennoi Buaalog, x <d,a” < d, rae d MoXkHO NpesCTaBUT B BUJIE CTENEHU C OCHOBAHUE d.

Hecnoorcuwvie PAauUOHAIbHbLE, NOKAa3amejbrble, ﬂOdeM¢MUH€CKM€, mpucoHomempuiyecKue ypaeHerusl, Hepaeencmea u ux cucnemabl, npocmezlmue
UuppayuoHajllbEble YPAGHEHUA U HepABEHCMEBA.



Memoo unmepesanos onsa pewenus nepasencms. Pewenue ypasnenuii u HepageHcme, co0epucaujux nepemeHHyo noo 3HaKOM MOOYJIA.

Ypasnenus, cucmemul ypagnenuii ¢ napamempom.

DOyHKIUN

[Tonstne Gpynxuuu. Hynu GyHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboneiiee n HauMeHsbIee 3HaueHne GpyHkuuu. Ilepuognynocts
¢dbyHku. YeTHOCTh M HEUEeTHOCTh QYHKIMHA. Crodwchbie (hyHKyuu.

IloBTOpeHue. Pemenne 3amad ¢ HMCMOJIB30BAaHHEM YHCIOBBIX (DYHKIMHA M WX TpadukoB. Mcmonb3oBaHWE CBOWCTB M TpadMKOB JHMHEHHBIX U

KBaJIPaTHYHBIX QYHKIUH, 0OpaTHOM MPONOPIMOHATBHOCTH U QYHKIIUH Y = \/; . I'papuueckoe penienre ypaBHeHUN 1 HEPABEHCTB.

CreneHHasi, mokasaresibHas u jiorapupmudeckre GpyHKIUH; HX CBOMCTBA U rpapuku. TpuroHoMerpudeckie GyHKIUH Y = COS X, Y = Sin X, y = tg X, y = ctg
X. CBolicTBa U rpaduku TpUrOHOMETpHUECKUX QYHKIUN. Obpamubie mpucoHomempuyeckue QyHKYuu, ux coucmea u epapuxu.

IIpeobpazosanue epaghuxos ¢ynxyuii. cogueu 60016 KOOPOUHAMHBIX OCell, PACMANCEHUE U CoHCamue, CUMMEMPUsL OMHOCUMENbHO KOOPOUHAMHbBIX 0Cell U
Hauana koopouram. I pagpuxu 3aumHo 0OpaAmMHBIX QYHKYUIL.

[TokazarenbHas QyHKINS U €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

CrenenHas GyHKIMS U €€ CBOICTBA U IpaduK.

IIpeobpazosanus epagurxos ynkyuii: cogue 60016 KOOPOUHAMHBIX OCel, PACMANCEHUEe U coHcamue, OMmpajiceHue OmHOCUMeENbHO KOOPOUHAMHBIX
oceti. I pagpuueckue memoovl peuienus ypagueHul u nepageHcms. Bzaumno obpamuvle pynkyuu. I paguxu é3aummno odpamusix hyHKyui.
TexcToBbIe 3a1a4n

IloBTOpenue. Penenne 3a1au Ha JBMKEHUE U COBMECTHYIO pabOTy ¢ OMOUIBIO JTMHEWHBIX M KBAJPAaTHBIX YPaBHEHUI U UX CUCTEM.

DJIeMEeHThI MAaTeMaTH4YeCKOro aHAIU3a

Ilousamue npeoena uucnosoti nociedosamenvuocmu. IlponsBonHas Gpynkiuu B Touke. KacatenbHas k rpaduky ¢yHkiuu. ['eomeTpudeckuii U
(u3ryecKuit CMBICIT TPOU3BOAHON. [Ipon3BoMHBIC AIeMeHTapHBIX (QyHKIHH. [Ipon3BoHAST CYMMBI, IPOU3BENCHUS, YACMHO020, TBYX (DYHKIINH.

Bmopas npoussoonas, ee ceomempuueckuti u puzuyeckuii cCMulci.

[lonste o HempepbIBHBIX (QYHKIUAX. TOdkM SKCTpeMyMa (MakcMMymMa M MHUHUMyMa). VccrmemoBaHue 31eMEHTApHBIX (YHKIMN Ha TOYKU
HKCTpEMyMa, HaXO0XAeHUEe HAaOOJBIEr0 U HAMMEHBIIETO 3HAUCHUH ()YHKIHUNA C TIOMOIIBIO IPOU3BOAHON. [locmpoenue epaghuxos pynkyuii ¢ nOMowbio
npouseooHwix. Ilpumenenue npouzeo0noll npu peuienuu 3a0ay.

Ilepsoobpasnas. Ilepsoobpasnvle rnemenmapuvix ynxyuil. Ilnowaos kpusonurnetinot mpaneyuu. @opmyna Heromona-Jleubnuya. Onpedenentulil
unmezpan. Bviuucnenue niowadeii niockux gueyp u 00vemos mein 8paujerus ¢ NOMOWbI0 UHmMe2pad.

[IpousBonnas ¢pynkuuu B Touke. KacatenbHasa k rpaduky ¢yHkiuu. ['eomerpuueckuit u ¢puznyeckuil cMbici mpou3BoAHoi. [IponsBoiHbie
aneMeHTapHbIX GpyHKUUH. [Ipasuna oughgepenyuposarnus.

Bmopas npouzsoonas, ee ceomempuueckuii u puzuyecKuti CMoici.

[Tonsite o HenpephIBHBIX QYyHKUUAX. TOUkM SKCTpemMyMma (MakcuMyma U MUHUMYyMa). VccnenoBaHue 3neMeHTapHbIX QYHKIUN HA TOUKH
JKCTpeMyMa, HauOoJbIllee W HAaMMEHbIee 3HAaYeHHE C MOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuxos Gyukyuii ¢ noMOwbI0 NPOU3BOOHDIX.
IIpumenenue npouz800HOU NPU peutenuy 3a0au.

IlepBooOpa3nas. Ilepsoobpasmvie snemenmaphevix Gyukyui. Ilnowads xkpusonunevnon mpaneyuu. Dopmyna Hvomona-Jletibnuya.
Onpeoenennslii unmezpal. Boiuucienue niowaoetl niockux gueyp u 00vemos mei 8paujeHus ¢ NOMOubI0 UHmMe2paid.

I'eomerpus



IloBTOpeHue. Pemienne 3amad ¢ MPUMEHEHHWEM CBOMCTB (UI'yp Ha IUIOCKOCTH. 3a/aud Ha JIOKAa3aTeIbCTBO M TOCTPOCHUE KOHTPIPHMEPOB.
Hcnonp3oBaHue B 3agadax MPOCTEHIIMX JOTMYECKMX MpaBuil. PemieHue 3amad ¢ MCHOJIB30BAHHMEM TEOPEM O TPEYroJbHUKAX, COOTHOIIECHUH B
NPSIMOYTOJIBHBIX TPEYroJbHHUKAX, (DAaKTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMH. PemieHue 3amad C HCHOJIb30BaHHWEM (DaKTOB, CBSI3aHHBIX C
OKpYXHOCTSIMU. Pemenne 3amady Ha W3MepeHHsS Ha IUIOCKOCTH, BBIYMCIICHUE JUIMH W IUIOMWAAEH. Pewenue 3adau ¢ nomowprto 6eKmopos u
KOOpOuHam.

Harasignasi crepeomerpusi. @urypsl v ux u3oopaxenus (Kyo, nupamuia, npusma). OcHogHble noHusamusi cmepeomempuu u ux ceoticmea. CeueHus
Ky0a u TeTpaszpa.

Touka, mpsiMast ¥ TUIOCKOCTh B TIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX. B3auMHOE pacroyioskeHue MpsIMBIX M TIOCKOCTEH B
npoctpaHcTse. [lapanienbHOCTh NPSAMBIX U IIJIOCKOCTEN B MpocTpaHCTBe. M300paskeHne nNpoCcTeNnX IpOCTPAHCTBEHHBIX (DUTYp Ha IJIOCKOCTH.
Paccrosiaus Mexty purypamu B IpOCTPAHCTRBE.

VYrusl B npoctpancTse. [lepreHIMKyISIpHOCTD NPSMBIX U TUIOCKOCTEN.

[Tpoexkius Gurypsl Ha MIOCKOCTh. [Ipu3HaKK MEPIICHIUKYIIPHOCTH MPSAMBIX U TUIOCKOCTEH B MpocTpaHcTBe. Teopema o Tpex MepreHIuKyIsIpax.
Muororpanauku. [lapamnenenunen. ColicTBa NMpsMOyroipbHOro napawienenunena. Teopema [Mudaropa B mpocrpanctse. [lpusma u mupamuaa.
[IpaBwibHAs MMpaMuIa ¥ paBUiIbHas pu3Ma. [Ipsmas mupamuia. DJIEeMEHTHI PU3MBI B THPAMHJIBL.

Tena BpameHus: IHHIDP, KOHYC, cepa u map. OCHOBHBIE CBOICTBA MPSIMOTO KPYroBOTO MWJIMHAPA, PSIMOTO KPYroBOro KoHyca. M3o0pakenue
TEJ BpaIlleHHsI Ha TUNIOCKOCTH.

Ilpeocmasnenue 06 yceueHnom KOHYce, ceueHUs KoHyca (napaiieibHoe OCHOBAHUI0 U Npoxooaujee 4Yepes Gepuiumy), cedeHus YUluHopa
(napannenvHo u nepneHOUKyIApHO ocu), cevenus wapa. Pazeepmka yununopa u Konyca.

Ilpocmetiuue KomOUHAYUU MHOCOCPAHHUKOG U Mel 8paweHus medicoy cobou. BBIYUCICHHE SJIEMEHTOB MPOCTPAHCTBEHHBIX Guryp (pedpa,
JMaroHald, yIJibl).

[Tnomaas MOBEPXHOCTH MPABUILHON MUpaMUAbI U MPSIMOW pu3Mbl. [110111as TOBEPXHOCTH MPSMOTO KPYroBOrO IUIUHAPA, MPSMOTO KPYrOBOTO
KOHYyca U I11apa.

[Tonsitre 06 06beMe. OOBEM UPaMUIBI U KOHYCA, TpU3MbI U uiuHApa. O0beM mapa.

Ilooo6Hble mena 6 npocmpancmeae. COOTHOIICHUS MEXAY ILIOIIAIMU OBEPXHOCTEN U 00beMaMu MOJ0OHBIX TeJl.

Hesuoicenus 6 npocmpancmee: napaiiebHulli NEPeHOC, YeHMPALbHAS CUMMEMPUS, CUMMEmpUsi OMHOCUMENbHO niockocmu, nosopom. Ceoticmea
osudicenuti. Ilpumernenue 08UNCEHUL NPU peuleHUuU 3a0ay.

Bektopel U koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIO, YroJ Mexay Bekropamu. KomnmuHeapHble u
KOMILJIaHapHBbIe BEKTOPBl. CKanspHoe npouzgedeHue 6ekmopos. Teopema o0 pasziodxceHuu 6ekmopa no mpem HeKOMNIAHAPHLIM BeKMOPAM.
Ckansprnoe npoussedenue 6eKkmopos 8 Koopounamax. Ilpumenenue 6ekmopog npu peuieHuy 3a0ay Ha HaxoxicoeHue paccmoaHuil, OuH, niowadeu u
00beMo8.

Vpasnenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvl 6 npocmparncmee. @opmyna Onsi 8blUUCTEHUS PACCMOAHUSL MeHCOY MOYKAMU 8
npocmpaHncmee.

CTaTHCTHKA U TEOPUS BEPOATHOCTEH, JIOTHKA U KOMOMHATOPUKA

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMHU

IloBTOpenue. Pemenue 3amau Ha TabnuyHOe W TpaduvecKoe MpeicTaBleHUE TaHHBIX. Vcmonp3oBaHHE CBOMCTB M XapaKTEPUCTUK YHCIOBBIX
HaOOPOB: CPEAHUX, HAUOOIIBIIIETO ¥ HAWMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCHepCUl.



YactoTa 1 BEpOSITHOCTh COObITHUS. J|OCTOBEpHBIE, HEBO3MOXHBIE U CIIy4aiiHbI€ COOBITHSL.

Pewenue 3a0au ma onpedenenue uyacmomvl u GepoamuHocmu cobvimui. Buvluucienue eeposmuocmell 6 ONLIMAX € PABHOBOIMONCHHIMU
eMeHmapHbiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem kKomounamopuxu. Pewenue 3adau na evluucienue eposimHocmell He3a8UCUMBIX
cobvimuil, npumeHeHue @Gopmynvl CrodceHus eeposmuocmeu. Pewenue 3adau ¢ npumeHneHuem ouacpamm Jiliepa, Oepesa 6eposimHocmell,
Gopmynsl Bepryinu.

Ycnosnas eeposmnocmes. Ilpasuno ymnoxcenus eeposmuocmeti. @opmyna noaHou 8eposmuoCchiu.

Jluckpemnvie cnyyaiinvie genuuunvl u pacnpeoenenus. Heszasucumvle cayuaiinvle senuuunsvl. Pacnpedenenue cymmol u npouseeoenus He3agucuMblx
CYYAUHBIX BENUYUH.

Mamemamuueckoe oorcuoanue u oucnepcus Cryyaunol eenudunvl. I eomempuueckoe pacnpeoenenue. bunomuanenoe pacnpedenenue u e2o
ceoucmaa.

Henpepuignvie cryuaiinvie senuuunsl. [lonsmue o nnomnocmu eéeposmuocmu. Pasnomeproe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempbi.

Ionamue o Hopmanonom pacnpedenenuu. Ilapamemper Hopmanvno2o pacnpeodenenus. Ilpumepol ciyuainblX 8eIUYUH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (nO2peuHoCmy UsMepeHull, pocm 4elo8eKa).

Hepasencmeo Yebviwesa. Teopema Bepnynnu. 3axon b6onvuiux yucen. Bvlioopounwviti memoo usmepenus eeposmuocmetl. Ponv 3axona donvuiux
yucen 8 HayKke, npupooe u oouecmae.

Kosapuayus osyx cnyuaiineix eenuuun. Ionamue o xoaghguyuenme xoppenayuu. Coemecmuvie HAONI00EHUs 08YX CIYVUAUHBIX 8enuyuH. [lonsmue o
Koppensyuu. Bvibopounviil koaghguyuenm xoppenayuu.

Yriay0/éHHbIi yPOBEHb

AJiredpa ¥ HaYaJIa MATEMATH4YECKOI0 AaHAJIN3a

DJiIeMEeHThI TeOPHH MHOKECTB U MAaTeMAaTHYeCKOii JTOTHKH

VYTBepkaeHue (BbICKa3bIBaHWE), OTPULIAHUE YTBEP)KICHUS, WCTUHHBIE W JIOXKHBIC YTBEP)KIEHUS, CIEICTBHUS, YACTHBIA ciydail oOmiero
YTBEPKACHUS, KOHTPIPUMED, J0KA3aTEIbCTBO.

MHosxecTBa (4MCIOBBIE, TeoMeTpudeckux (uryp). XapakTepuCTUUYECKOE CBOICTBO, 3JIEMEHT MHOKECTBA, IYCTOE, KOHEYHOe, OecKOHEYHOe
MHOecTBO. CriocoOrl 3aanust MHOXKeCTB [loamHOkecTBO. OTHOIICHUS IPUHAIICKHOCTH, BKIIOYEHHSI, paBeHCTBa. Onepainuu HaJl MHO)KECTBAMH.
Hcnonb3oBanue onepanuii HaJl MHOKECTBAMU M BBICKA3bIBAHUAMU. MHOodCecmea Ha KOOpOUHAMHOU NIIOCKOCTU.

Kpyru Diinepa. Koneunslie 1 6eckOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

HctunHble W J0XKHBIE BBICKA3bIBaHUS, OMNEPALMM HAJ BBICKAa3bIBAHUAMU. Aneebpa evickazviganui. CBS3b BBICKA3bIBAHUNW C MHOXKECTBAMHU.
KBanTOpBI cyriecTBOBaHMS U BCEOOLTHOCTH.

3akoHbl IOTUKU. OcHosHble o2udeckue npasuia. Pellienne Tornyeckrx 3aad ¢ UCHO0JIb30BaHUEM KPYroB Diiepa, OCHOBHbIX 102UYECKUX NPABUL.
Ymozakmtouenus. OOOCHOBaHUS W JI0KAa3aTeNbCTBO B MareMaTuke. Teopembl. Buasl MaTemMaTHuecKuX YTBEpKICHHH. Buosl doxazamenbcms.
Mamemamuueckas uHOykyus. YmeepoicoeHus: oopamHoe OaGHHOMY, NPOMUBONONONCHOE, 00PAMHOe NPOMUBONONONCHOMY OaHHomy. lIpu3Hak u
CBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUSI.

Ymnciia 1 BeIpasKeHUs!



IMoBTOpenue. Peuienune 3a1a4y ¢ UCMOJIb30BAHUEM CBOMCTB YUCEN U CUCTEM CUUCIIEHUS, JETUMOCTH, JI0JE€H U Y4acTei, MPOLEHTOB, MOAYJIEH YHUCEIL.
Pemenne 3amad ¢ HCMOJIB30BAaHHMEM CBOWCTB CTENEHEW W KOPHEH, MHOTOWICHOB, MPeoOpa3oBaHUil MHOTOWIEHOB M APOOHO-pAIlOHAIBHBIX
BbIpaKeHUH. Pelienue 3a1a4 ¢ UCNOJIb30BaHUEM I'PaJyCHOM Mephl yria. Moylb Yuciia u €ro CBOMCTBA.

Ocnosnas meopema apugpmemuxu. Ocmamru u cpasvenus. Aneopumm Eexnuoa. Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. -
uyHbvle cucmembl cuucienus. Pyukyus Jinepa, Yucio u cymma oeaumenei HamypaibHo2o YUcia.

Crerens ¢ AeHCTBUTENBHEIM IOKA3aTeJIEM, CBOMCTBA CTCIICHH.

Pannannas mepa yriia, TpUroHOMETpUYECKasi OKPYKHOCTb. TpuroHomerpuueckue (GyHKIMM 4yucesl U yriaoB. DopMmyiibl npuBeIeHUS, CIOKEHUS
TPUTOHOMETPHUYECKUX (YHKIUH, (GOPMYNIBI BOMHOTO M IOJOBHHHOTO aprymeHta. l[IpeoOpa3zoBaHme CyMMBI, Pa3HOCTH B MPOH3BEACHUE
TPUTOHOMETPUUECKUX (PYHKIIHM, 1 HA00OPOT.

Jlorapudwm, cBoiictBa sorapudma. Yucno €. Jlecarnunsiii U HaTypainbHbIN Jorapudm. [IpeodpazoBanue norapupMuyecKux BbIPAKEHUI.
[lepBuuHbIE IPEICTABIECHNUS O MHOKECTBE KOMIUIEKCHBIX Uucen. [Jeticmeus ¢ Komnaekcuvimu yuciamu. Komniexcrno conpsascennvie uucia. Mooyno
u apeymenm uucaa. Tpueonomempuueckas popma KOMNIEKCHO20 YUCIA.

Ilpusooumvle u Henpugooumvle muozounenvl. OcHosHas meopema aneeopvl. Cummempudeckue MHo20uneHbvl. Llenouucnennvie u yeno3HayHvle
MHO2OUJIEHDL.

L]ennvie opoou. Teopema Depma o cymme Kk8aopamos.

Cymmbl u psiobl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnUICEHUU OClICMBUMETbHBIX YUCEN PAYUOHATILHBIMU.

YpaBHeHNs M HEPaBEHCTBA

IloBTOpenue. Pemienue 3a1a4 ¢ NOMOIIBIO YUCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM MEpEMEHHOM, ¢ MPUMEHEHUEM H300paKeHUus
YHCIIOBBIX MPOMEKYTKOB. Vcrosib30BaHre HEPABEHCTB M CUCTEM HEPABEHCTB C OJHON MEPEMEHHON, YUCIOBBIX IPOMEXKYTKOB, UX 00bEIMHEHUN 1
nepeceveHuil. ['paduueckoe pemieHne ypaBHeHUH 1 HEPABEHCTB.

Tpuronomerpuueckue ypaBHeHHs. OIHOPOJHBIE TPUTOHOMETPUUYECKHE YpaBHEHUs. PelleHne NmpocTeMIINX TPUTOHOMETPUYECKHX HEPABEHCTB.
[Ipocreiimune cucteMbl TPUTOHOMETPUUYECKUX YPAaBHEHU.

[Ipocreitmme noka3zareabHble YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

HppanmonanbHble ypaBHEHHUS.

Pewenue ypagnenuii 6 komniekcHuix yucnax.

Metoa UHTEPBAJIOB JUIsl pELICHUSI HEPABEHCTB.

I'padmyeckue MeToapl pelieHus: ypaBHEHH 1 HepaBeHCTB. PeneHne ypaBHeHU U HEPABEHCTB, COJEPKAIINX MepeM eHHYIO 01 3HAKOM MOJIYIIS.
Cucrembl NOKa3aTeNbHbBIX, JOrapuGMUUYECKUX U UPPALUOHAIBHBIX ypaBHEeHUH. CHUCTEMBI MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX U UpPaAIIHOHATBHBIX
HEPaBEHCTB.

Juogpanmosvl ypasnenus.

Hepaserncmeo Kowu—Byuaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

YpaBHEHMSI, CHCTEMBI YPAaBHEHUH C IAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanbHulx 6uoos. Teopema Buema, meopema be3zy.

DOyHKIUA

IloBTOpeHue. Pemenue 3amad ¢ HMCMOJIB30BAaHHMEM YHCIOBBIX (DYHKUMH M uX TrpadukoB. Mcmonb3oBaHue CBOMCTB M IpadMKOB JMHEHHBIX U



KBaJIpaTHYHBIX (yHKIMHI, 06paTHO IPONOPLIMOHAIBHOCTH U QyHKIMU Y = v/ X ..

Hynu ¢yHKIMHM, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbouibiiee 1 Haumenblee 3Hauenne QyHkuun. [lepuonanyeckue GyHKIUN U
HaUMEHBIIHKA TTepro/]. YeTHbIC U HeYeTHbIE QYHKINA. DyHKyuu «OpooHas wacme yuciay Y = {X} u «yenas wacmo yuciay Y= [X] .
Tpuronomerpruueckue (QyHKIIMM YHMCIOBOTO aprymMeHTa Y =COSX, Y= sinx, y=1tgx, y=ctgXx. CpoiictBa U TpaQuKi TPUTOHOMETPHUECKHX
byHKITHA.

OOpatHbie TpUrOHOMETpHUYECKHE (DYHKIINH, X TIaBHBIC 3HAYCHUS, CBOWCTBA U TPAPHKH.

[TokazarenbHas QyHKIMA U ee cBoicTBa U rpaduk. DyHKUUA Yy =e*.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

CrenenHnas GyHKIMS U €€ CBOICTBA U IpaduK.

[IpeoGpa3oBanust rpa@uKOB PYHKIUN: CABUT, YMHOXKEHHE HA YUCIIO, OTPAKEHHE OTHOCUTEIIBHO KOOPAMHATHBIX OCEH.

B3aumno o6pathbie pyHkuuu. ['paduku B3auMHO 00paTHBIX PYHKIUH.

TekcToBbIe 32124

IloBTOpenue. Pemienue 3amau Ha ABW)KEHHE U COBMECTHYIO pabOTy, CMECH M CIJIaBbl C IIOMOINBIO JIMHEHHBIX, KBaJpPaTHBIX U JIPOOHO-
palOHAaIbHBIX YPAaBHEHUN U UX CUCTEM.

[IpumeHeHune mnpu peleHuu 3aJad CBOWCTB apU(PMETHUECKOM U TeOMETPUUYECKON MpOTPecCHH, CYMMHUpPOBaHUS OECKOHEUHOU cXoasmencs
F€OMETPHUYECKOU MPOTPECCUM.

DeMeHTbl MAaTEMATHYECKOT0 aHAIU3A

[Tonsartue npenena ¢yHkMu B Touke. [lonamue npedena ¢pynkyuu 8 beckoneunocmu. Acumnmomot epaghuxa ¢yuxkyuu. Cpasnenue 6ecKOHeUHO
manvix u beckoneurno doavuux. HerpepsiBHOCTD pyHKIIMH. Cooticmea Henpepvignvix (hyukyuil. Teopema Betiepuumpacca.

HMudbdepenuupyemocts pynkuuu. [IpousBognas Gpynkmuu B Touke. KacarenbHas k rpaduky pyHkmuu. ['eomerpuueckuii 1 GU3MUECKHI CMBICI
MIPOU3BOIHON. [Ipumenenue npoussoonoti 6 guzuxe. IlponsBoaubie aneMenTapubix GyHkiuii. [Ipasuna nuddepenurpoBanusi.

Bropas npousBoaHas, ee reoMeTpUUECKU U (HU3HUECKUN CMBICIT.

Touku skcTpemyma (Makcumyma u MHUHHMYMa). McciaenoBaHue syeMeHTapHbIX (PYHKUMHA Ha TOYKHM SKCTpeMyma, HauOoJiblliee W HauMeEHbIlee
3HaYEHHUE C MOMOUIBIO MPOU3BOIHON. [locmpoenue epaguxos GyHkyuli ¢ nomoubio npou3eooHvix. Ilpumenenue npouzeooHolU npu peueHuu 3a0au.
Haxooicoenue sxkcmpemymos ¢hynkyuil HeCKonbKux nepemenHublXx.

[lepBooOpa3nas. Heompenenenusiii unterpan. IlepBooOpasubie sneMeHTapHbiX (GyHkuuid. [lnomanes kpuBosimHeilHONW Tpaneuuu. Popmyna
Herorona-JleliGuuia. OnpeneneHHblil HHTerpal. Boiyucienue niowjaoet nI0CKux ueyp u 06vemos mei 8paujerus ¢ NOMOWbI0 UHmezpand.
Memoow pewienus OYHKYUOHATbHBIX YPABHEHUN U HEPABEHCNE.

I'eomerpus
IMoBTopenue. Pemenne 3agay c WCMOJIB30BaHMEM CBOMCTB (Uryp Ha IUIOCKOCTH. PemeHue 3amad Ha J0Ka3aTelnbCTBO M IMOCTPOCHUE
KOHTprpuMepoB. [IpuMeHeHre MpoCTeHMX JTOTHYECKHX MpaBwil. PemeHne 3a1a4 ¢ UCHOIb30BaHUEM TEOPEM O TPEYTrOJIbHHKAX, COOTHOUICHUH B
NPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PAaKTOB, CBS3aHHBIX C YETBIPEXYTOJIbHMKaMu. PemieHue 3ajad C HMCMOJNB30BaHUEM (DaKTOB, CBSI3AHHBIX C
OKpY)XHOCTSIMH. Pemienue 3asau Ha HM3MEpeHHs] Ha IJIOCKOCTH, BBIYHMCICHUS [UIMH M IUlOManed. Peuwienue 3a0au ¢ noMowjpbio 8eKmMopos u
KOOpOUHam.



Harnsanas crepeomerpusi. [Ipusma, napamienenunes, mupamMusia, TETPAdIP.

OcCHOBHBIE IOHATHS TEOMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas ons mempasopa. lloctpoeHue cedeHUl MHOTOTPAHHMKOB METOJOM ciieqoB. llenTpanbHoe mpoextupoBanue. I[loctpoenue
CE4YEHUI MHOTOI'PAaHHUKOB METOIOM IIPOEKIUH.

CkpemuBaroniecs npsiMble B IPOCTPAHCTBE. YTOJI MEXKIY HUMHU. Memoobl HAXodcOeHUs pacCmosaHul Mexcoy CKpeuusaouuMucs NpsmolMu.
Teopemsl 0 mapayuIeTPHOCTH MPSIMBIX U IUIOCKOCTEH B IpocTpaHcTBe. [lapamiensHoe nmpoeKkTupoBaHue U u3o0paxenue ¢uryp. [ eomempuueckue
Mecma moyek 8 npocmpancmee.

[lepnenuKyISIpHOCTD NPSMOU U TWIOCKOCTU. OpTOroHaIbHOE TTpoekTUpoBanue. Hakinonusie u nmpoekuun. Teopema o Tpex mepneHauKyaspax.
Buowr mempasopos. Opmoyenmpuueckuii mempasop, KApKacHvlli mempasop, pasHoecpantuli mempadlop. lIpsamoyzonvusiii mempa’op. Meouarnvi u
bumeouanvl mempa’opa.

Jlocmpaueanue mempasopa 00 napainenenuneod.

Paccrosuaus mexay ¢purypamu B npoctpanctse. OOui NEpIEeHANKYISIP IBYX CKPEIIMBAIOIIUXCS TPSIMBIX.

Vel B npoctpadcTse. [leprnenaukymspHble MmI0ckocTu. l1owads opmoconanvhot npoexyuu. Ilepnenoukynaproe ceyenue npusmul. TpexepanHulil
u muocoepannsiti yeon. Ceoticmea niocKux yenoe mHoz2oepannozo yena. Ceoucmea nioCKux u 08Y2pamHuIX Y2108 mpexepaHno2o yaia. Teopembi
KOCUHYCO8 U CUHYCO8 OISl MPeXSPAHHO20 Y2id.

Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuativiue nymu na nosepxnocmu MHO202PAHHUKA.

Teopema Diinepa. 1TpaBUiibHbIE MHOTOTPAaHHUKU. /[80UICMBEHHOCMb NPABUTLHBIX MHO202PAHHUKOS.

[Tpusma. ITapannenenunen. CpoiicTBa napamienenumnena. [IpsamoyronsHelil napamienenunes. HakioHHbIE TPU3MBI.

[Mupamuna. Bunel mupamua. DeMeHThl TPaBWIIbHOM upaMuibl. [TupaMuibl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHsSIMH, UX OCHOBHBIE CBOMCTBA.
[nomaay moBepXHOCTEW MHOTOIPaHHUKOB.

Tena Bpamenus: nuaUHApP, KOHYC, map u cdepa. CeueHus mwimHapa, KoHyca U mapa. lllapoBoit cermeHT, mapoBO#l CJIOW, MIAPOBOW CEKTOP
(koHyc).

YcedeHnHas nupaMuia ¥ yCEUEHHBIN KOHYC.

Onemenmul cghepuueckou ceomempuu. Konuuecxue cewenus.

KacarenbHble npsiMble U II0ckocTU. Brincanusie u onucannsie chepsl. Kacarowuecs cpepovl. Kombunayuu men 8paujeHus.

Bextops! u koopaunatel. CymmMa BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YHCIIO. YTOJI MeXIy BekTopaMmu. CKalsipHOE IPOU3BE/ICHUE.

VYpaBHenne miockoctd. PopMyna paccTOSHUS MEXAY TOUKaMH. YpaBHeHHE cdepbl. Popmyna paccmosanus om mouku 0o niockocmu. Cnocobwl
3a0aHUsL NPAMOU YPABHEHUAMU.

Pewenue 3a0au u doxkazamenvbcmeo meopem ¢ NOMOWbBIO 8EKMOPO8 U MEMOOOM KOOPOUHAM. DNeMeHMbl 2e0MempuL MAcc.

[Tonsitue obwvema. OObeMBbl MHOTOrpaHHUKOB. OOBEeMBI Ten BpauieHus. Axcuomvl o0O6vema. Bvigoo @opmyn 00beMo8 npaMOy20ibHO2O0
napanieienunedd, npusmvl u nupamudsvl. Dopmynvl 01 HaxodcoeHuss obvema mempasopa. Teopemvt 06 OmHOULEHUAX 00BEMOB.

Ipunosxcenus unmezpana K @vlYUCIeHUIO 00beM0O8 U nosepxHocmeti men epawjerus. [lnowaos cgepuueckoco nosca. Odvem waposozo Clos.
Ipumenenue 06veMo6 npu peutenuu 3a0au.

[Tnomans chepsr.

Paszeepmra yurunopa u konyca. Ilnomaas TOBEpXHOCTH LHWIHHIPA U KOHYCA.

KoMOuHaImm MHOTOTpaHHUKOB M T€J BpaIlleHHS.



[Togo6ue B mpoctpancTe. OTHOLIEHUE 0OHEMOB U TUIOIIA/ICH TTOBEPXHOCTEH MO00HBIX (UTYD.
suoicenust 6 npocmpancmee: napanienbHblii NEPeHOC, CUMMEMPUsL OMHOCUMENLHO NIOCKOCTIU, YEHMPATTbHASL CUMMEMPUS], NOBOPON OMHOCUMENLHO NPAMOL.
IIpeobpazosanue nooodus, comomemus. Peuienue 3a0ay Ha nIOCKOCMU € UCHOIb308AHUEM CIMEPEOMEMPUYECKUX MeMO08.
CTaTHCTHKA ¥ TeOPHUs BEPOSITHOCTEM, JOrMKa U KOMOMHATOPHKA
BeposiTHOCTH U CTATHCTHKA, JIOTUKA, TEOPHs TPadoB 1 KOMOMHATOPHUKA
IMoBTOpenue. Vcnons3oBanue TaONHIl U TUArpaMM JIJIsl TIPEJCTABJICHUS JaHHBIX. PelieHne 3a1ad Ha MPUMEHEHUE OTMCATEIbHBIX XapaKTePUCTHK
YHCIIOBBIX HA0OPOB: CPETHUX, HANOOJBIIIETO ¥ HAMMEHBIIIErO 3HAYCHUS, pa3Maxa, JUCIIEPCUH U CTAaHIAPTHOTO OTKJIIOHEHUS. BhIUMCICHHE YacTOT U
BEPOSATHOCTEH COOBITUI. BplunciieHHE BEpOSTHOCTEH B OMBITAX C PaBHOBO3MOXHBIMHU 3JEMEHTAapHBIMH HcxoaaMmu. lcmonb3oBaHue
KOMOMHATOPUKU. BBIYMCIIEHHE BEpOATHOCTENW HE3aBUCUMBIX COOBITHH. Mcmonp3oBanue (GopMysbl CIOKEHHsS] BEPOATHOCTEH, AuarpamMm Jiiepa,
nepeBa BeposiTHocTel, popmyisl bepaysim.
Beposmnuocmnoe npocmpancmeo. Axcuomvl meopuu eposmnHocmei.
VYcnoBHast BepoATHOCTB. [IpaBuiio ymHOKeHUs BeposiTHOCTENH. Popmyna nmojHoU BeposTHocTH. Popmyna baiteca.
JluckpeTHble ciydailHble BEIMYMHBI W pacnpenenenus. CoBMECTHbIE pacrpesesieHus. PacnpeneneHue CyMMbl U TPOU3BEACHUS HE3aBHUCHUMBIX
CIy4alHbIX BEJIWYMH. MaTreMaTH4YeCKOoe OXKWJAHUE W JUCIEpPCHs CIy4ailHOM BeJIWYMHBL. MaTeMaTH4ecKoe OXHUIAaHWE W AUCIEPCUS CYMMBI
CIIy4alHbIX BEJIMYHH.
bunapnas ciydaiiHasg BelnuuHa, pacnpeneneHue bepHymm. ['eomerpuueckoe pacnpeneneHue. buHOMUaIbHOE pacHpesesieHue U €ro CBOMCTBA.
l'unepeeomempuueckoe pacnpeoenenue u e2o ceolcmaa.
HenpepoiBHbIE citydaiinbie BennurHbl. [T0THOCTH BeposiTHOCTH. DyHKIMS pacnpeneneHus. PaBHoOMepHOE pacnipeesieHue.
IlokazamenvHoe pacnpedenenue, e2o napamempbi.
Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenune. Oynkums Jlarumaca. IlapameTpbl HOpMabHOTO pacIpeaesieHuUs.
[Ipumepsl ciiy4aliHBIX BEIMYUH, MOJAYMHEHHBIX HOPMAIbHOMY 3aKOHY (TIOTPEIIHOCTh M3MEPEHUH, pOCT ueioBeka). [lenmpanvuas npedenvuas
meopema.
Hepasencmeo Yebwvuuesa. Teopema Yebviuesa u meopema bBeprynnu. 3axon 6onvuux uucen. Boloopounvlil Memoo usmepeHus 6eposimuocmel.
Ponb 3axona 6onvuux uucen 6 nayke, npupooe u oowecmae.
KoBapuanus aByx cnyuaiiHbix BenuuuH. [lonsitne o kosdduuuente koppemsiuuu. CoBMeCTHbIE HAOMIOJIEHUS ABYX CIYYalHBIX BEJIWYHH.
Buibopounwiii kosghghuyuenm xoppenayuu. Jlunetinas peepeccus.
Cmamucmuyeckas eunomesza. Cmamucmuka Kpumepus u ee yposenvb 3Huayumocmu. Illposepxa npocmetiwux eunomes. ImMnupuyeckue
pacnpeoenieHus U Ux C653b ¢ meopemuueckumu pacnpeoenenusmu. Paneosas koppenayus.
Ilocmpoenue coomeemcmeuii. Invexmugnvle u clopvekmugHvle coomeemcmeus. buexyuu. /[uckpemuas nenpepvienocmes. lpunyun [Jupuxie.
Koouposanue. Jleouunas 3anuce.
OcHnognvle nouamusi meopuu epaghos. [lepeswvs. Jleouunoe Oepeso. Ceasnocms. Komnonenmwr cesasnocmu. Ilymu ua epage. Oiineposvi u
I'amunvmonoewt nymu.
3. TemaTn4eckoe NJIAHUPOBaHHUE
VYueOusrii mpeamet «MatemaTrkay . OcHOBHAs 6a30Basi mporpaMmma (13 pacuera: 8 yacoB B Hefelnto (34 y4eOHbBIX HeZlenH) 3a 2 To/a)

\ Ne \ OcHoBHBIE pa3je/ibl COAePKAHUS \ KosanuecTBo yacos \




nn (B TOM 4HcJIe KOHTPOJIbHbIE Pa00ThI)
DJIeMEHTbI TEOPUH MHOKECTB U MATEeMATHYECKOH JIOTHKH Yacel HE BBIICTSIOTCS
1 | Yucaa u BbIpaKeHHUs 48
1.1 | Ywucna, KOpHU, CTETICHU 15
1.2 | OCHOBBI TPHTOHOMETPHHU 8
1.3 | Jlorapudmsl 7
1.4 | ITIpeoOpa3oBaHue BBIPAKECHUN 18
2 | YpaBHeHHs H HEPaBeHCTBA 35
2.1 | YpaBHeHus 18
2.2 | HepaBencTBa 18
3 | ®yHKuIUH 23
3.1 | Onpenenenvie u rpaduK GYHKIHH 5
3.2 | DnemeHTapHOE HCCieoBaHue QYHKIHMN 6
3.3 | OcHOBHBIE eMEHTapHbIE QYHKITHH 12
4 | DjeMeHTBI MATEMaTHY€CKOI0 aHAJIU3A 24
4.1 | TlpowsBoHas 8
4.2 | UccnenoBanue GpyHKIMIA 10
4.3 | TlepBooOpa3Has 1 HHTETpal 6
5 | 'eomeTpusi 108
5.1 | [Inanumerpus 5
5.2 | IlpsimMble ¥ IIIOCKOCTH B MPOCTPAHCTBE 20
5.3 | MHororpaHHUKH 20
5.4 | Tena ¥ MOBEPXHOCTH BpAILICHUS 18
5.5 | 3mepenune reoMeTpuIecKuX BEITHYUH 26
5.6 | KoopauHaThl 1 BEKTOPHI 18
6 | CTaTuCTHKA M TeopHs BEPOSITHOCTEN, JJOTHKA U KOMOMHATOPHKA 16
6.1 | DnemeHTHl KOMOMHATOPUKU 4
6.2 | DJIeMeHThI CTAaTUCTUKU 4
6.3 | DieMeHTHl TeOpUH BEPOSITHOCTEH 8
IloBTOpEHUE 22
UTOro 272
3. TemaTn4eckoe NJIAHUPOBaHHUE
YueOuslii nmpeamer «MaTtemaTika» YIJay0JaéHHbIH YPOBeHDb (13 pacyera: 6 yacoB B Henenmto (34 yueOHbBIX Helenu) 3a 2 roia)
\ Ne OcHoBHBIE pa3jesibl COAePKAHUS \ KoanuyecTBo yacos




nn (B TOM 4HcJIe KOHTPOJbHbIE Pa00ThI)
DJIeMEHTbI TEOPUH MHOKECTB U MATEeMATHYECKOH JIOTHKH 10
1 | Yucia u BbIpa:KeHHs 66
1.1 | Yucna, KOpHHU, CTECTICHU 20
1.2 | OCHOBBI TPHTOHOMETPHHU 12
1.3 | Jlorapudmsl 10
1.4 | ITIpeoOpa3oBaHue BBIPAKECHUN 24
2 | YpaBHeHHs H HEPaBeHCTBA 60
2.1 | YpaBHeHus 30
2.2 | HepaBencTBa 30
3 | ®yHKuIUH 30
3.1 | Onpenenenvie u rpaduK GYHKIHH 5
3.2 | DiuemMeHTapHOE HCCIeI0BaHke (DYHKITUI 10
3.3 | OcHOBHBIE eMeHTapHbIE QYHKITHH 15
4 | DaeMeHThl MATEMATHYECKOT0 aHAJIN3A 28
4.1 | TlpowsBoHas 10
4.2 | UccnenoBanue GpyHKIMIA 10
4.3 | TlepBooOpa3Has 1 HHTETpal 8
5 | 'eomeTpusi 144
5.1 | [Inanumerpus 40
5.2 | IlpsimMble ¥ IIIOCKOCTH B MPOCTPAHCTBE 20
5.3 | MHororpaHHUKH 20
5.4 | Tena v MOBEPXHOCTHU BPAIICHUS 20
5.5 | 3mepenune reoMeTpuIecKuX BEITHYUH 24
5.6 | KoopauHaThl 1 BEKTOPHI 20
6 | CTaTuCTHKA M TeopHs BEPOSITHOCTEI, JIOTHKA U KOMOMHATOPUKA 40
6.1 | DnemeHTHl KOMOMHATOPUKU 15
6.2 | DJIeMeHThI CTAaTUCTUKU 10
6.3 | DieMeHTHl TeOpUH BEPOSITHOCTEH 15
IloBTOpEHUE 30
UTOro 408
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