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1. TlosicHuTenbHAA 3aMHCKa
1.1 HopmaTuBHO-IpaBOBasi 0CHOBa padoyeil MPOorpaMmbl

Pabouas yueOHas mporpamma Mo MaTeMaTHKE OpPHEHTHpoBaHa Ha oOywarommuxcs 10-11
KJIACCOB Cpe/IHEH HIKOJIBI U pa3padoTaHa Ha OCHOBE HOPMATUBHBIX IOKYMEHTOB:

1. Tlpuxa3 MunucrepctBa obpazoBanusi U Hayku Poccuiickoit denepanuu ot 17 mast
2012 roma Ne 413 «OO0 yTBEepKIEHUM W BBEICHUU B JeWCTBHE (eaepaabHOTO
rocy/1apCcTBEHHOr0 00pa30BaTEIbLHOIO CTaHJapTa CpeIHEro ooiero oopazoBaHus» (¢
n3meHeHussMu ot 29 nekadpst 2014 roga Ne 1645 «O BHeceHMM U3MEHEHUN B MPUKa3
MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 rona
Ne 413 «O06 yrBepxaeHun (enepaaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHaapTa cpeaHero (moyHoro) obiiero odpazoBanus», ot 31 gexadbps 2015 roga Ne
1578 «O BHeceHuu U3MEHEHUH B (peepanbHbIi rocyJapcTBEHHBINH 00pa3oBaTEeIbHBIN
CTaHJApT CpeaHero odIero oopa3zoBaHus, YTBEPKACHHbBIN prukazoM MUHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 roga Ne 413», ot 29
utoHs 2017 roga Ne 613 «O BHeceHnn U3MEHEHUH B (peliepaibHbIil rocy1apCTBEHHBIN
o0pa3oBaTeNbHbII CTaHIAPT CpPEeJHEro OoOILero o0pa3oBaHUs, YTBEP)KICHHBIN
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas
2012 roma No 413y).

2. Ilpuxa3 Muno6puayku Poccum ot 23 aBrycra 2017 roga Ne 816 «O0 yTBepkaeHuu
[Topsinka mnpuUMEHEHUs OpraHu3alUsiIMU, OCYIIECTBISIOMMME 00pa30oBaTeNbHYIO
JESTENIbHOCT, JJIEKTPOHHOrO OOydYeHHs, JAUCTAaHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI P peanu3aii 00pa3oBaTeIbHBIX MPOTPAMM).

3. Ilpuka3z MunucrtepcrBa npocsenieHus Poccuiickoit @enepanuu ot 28 nexadps 2018
romra Ne 345 «O QenepasibHOM TiepeyHe YUYEOHHMKOB, PEKOMEHAYEMBIX K
UCIOJIB30BAHUIO TPU pealli3allid HMEIOIIUX TOCYJapCTBEHHYIO aKKpPEAUTAIIHMIO
00pa3oBaTeNbHbIX MPOrpaMM HAYallbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero
obmero oopazoBanusy» (¢ u3meHeHusMu ot 8 mast 2019 roga Ne 233).

4. Tlocranosinenue ['MaBHOTO TOCYIapCTBEHHOI'O CaHUTapHOro Bpaua Poccum ot 29
nexabps 2010 rona NeNe 189, 2.4.2.2821-10 «O6 yrBepxnaenuu CanlluH 2.4.2.2821-
10 «CaHuTapHO-31UEMHUOJIOTHYECKHE TPeOOBaHMUSI K YCIOBUSIM W OpraHU3aluu
o0yuyeHHs B 00111€00pa30BaTENbHBIX YUPEXKICHUIX .

1.2. O0mas xapakTepucTHKa NpeaMeTa

IIpu u3ydeHun Kypca MaTeMaTHMKH Ha 0a30BOM YpPOBHE MPOJOJDKAIOTCA M MOJIy4aroT
pa3BUTHE coJep)KaTelbHble JUHUU: «Auredpa», «DyHKuun», «YpaBHEHHs U HEPaBEHCTBAY,
«["eomerpus», «31eMeHThl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH, CTATUCTUKH U JIOTHUKHY,
BBOAMTCS TMHUS «Havana marematudeckoro aHanusa». B paMkax ykazaHHBIX COZEp)KATEIbHBIX
JUHUN pelIaoTcs CIeAyoNIe 3a1a4n:

CHUCTEMAaTH3allMsl CBEJIEHUH O YHCliaX; U3y4yeHHEe HOBBIX BHJIOB YHCJIIOBBIX BBIPDAKEHUN U
(dopMyn; COBEpIICHCTBOBAHME MPAKTUYECKUX HABBIKOB W  BBIYHUCIUTENBHOM KYJIbTYpBI,
paclIMpeHue M COBEPILIEHCTBOBAaHHE aureOpandyeckoro ammapara, Cc(OpPMHPOBAHHOIO B
OCHOBHOI IIKOJIE, U €70 IPUMEHEHHUE K PELICHUIO MATEMAaTHYECKMX U HEMAaTEMaTUYECKUX 3a/1ay;

paciidpeHre W CUCTeMaTu3alusi OOLIMX CBENeHUI O (YHKIMIX, IOIMOJIHEHUE Kiacca
U3ydaeMbIX (PYHKIMH, WILTIOCTpAIUs IUPOTHl IPUMEHEHUsT QYHKIMN JUIs OUCAHUS U U3YYEHUS
peaNbHBIX 3aBUCUMOCTEM;

pa3BUTHE TMPEICTAaBICHUM O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B
OKpY’KalollleM MHpPE, COBEpIICHCTBOBAHWE HHTEJUIEKTYAIbHBIX W PEUYEBBIX YMEHUH IyTeM
o0oraieHusi MaTeMaTHYeCKOro sI3bIKa, Pa3BUTHS JIOTMYECKOTO MBIIIIJICHHUS.

1.3. lleaiu u3yyeHus npeamMera



M3ydeHne MaTeMaTHKH B CTapiieil mkoje Ha 0a30BOM YpOBHE HAlpaBlICHO Ha

JOCTHIKCHHUE CIIETYIONINX [eTIeH:

e (opMHpOBaHHE NPEACTABICHUN O MATEMAaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPE/ICTBE
MOACIINPOBAHUA SIBJICHUM 1 Imponueccos, 00 nacAX 1 METOAaX MaTCMAaTUKU,

® pa3BHUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, alrOPUTMUYECKOI
KYJBTYpbl, KpUTHYHOCTH MBIIUICHUSI HA YpPOBHE, HEOOXOIUMOM JUIsi OOydeHHs B BBICIICH
IIKOJIE 10 COOTBETCTBYIOIICH CIEIHMAIBHOCTH, B Oyaymedl npodeccHoHaIbHON
JeATENIbHOCTH;

® OBJIQJICHHE MATEMAaTHYCCKUMH 3HAHUSMHU M YMCHHSMH, HEOOXOJHMMBIMH B ITOBCEIHEBHOW
KU3HH, JUI1 M3Y4YCHUs! IIKOJIBHBIX €CTECTBCHHOHAYYHBIX JHMCIMIUIMH Ha 0a30BOM YpOBHE,
JUISL TIOJTydeHHsI 00pa3oBaHUs B 00JacTsAX, HE TPeOYIOmUX yriyOJIeHHOW MaTeMaTH4ecKOu
HO/ITOTOBKH;

¢ BOCIHHUTAaHHUC CPCACTBAMH MATCMATHKU KYJIbTYPBI JTUYHOCTU: OTHOIICHUA K MATCMATHUKC KaK
Y4acTH OOIIEUYENIOBEYECKOM KYJIbTYphl: 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MaTEMaTHKH,
IBOJIIOIMEH MareMaTHYeCKUX HJeH, MOHMMAaHUs 3HAYMMOCTH MATeMAaTUKU  JUIS
00IIIeCTBEHHOTO IIporpecca.

1.4. O0mas xapakTepucTHKA NPOrpaMMBbl

Wudopmanus 0 BHECEHHBIX W3MEHEHHUSX B MPUMEPHYIO TPOTPAMMy WM aBTOPCKYIO

porpaMMy U UX 0OOCHOBAHHE:

B nensx opranuzaiuu JIMYHOCTHO-OPUEHTUPOBAHHOTO MOJIX0/1a, 3aINIAHUPOBAHO YPOKOB-
koHcynpTanii B 11 kmacce 5 uwacoB mo temam: «llonsatue mmmuHapa», «O0BEM IIapOBOTO
CeKTOpa, CerMeHTta, ciosi», «Pemenue 3amau», «YpaBHEHUS H HEpaBeHCTBa», «CHUCTEMBI
ypaBHEHU U HEPABEHCTB»

basucHblii yaeOHBIN 11aH Ha n3y4deHne MatemMaTrky B 10-11 kmaccax OCHOBHOM IIKOJTBI

otBouT 5 yaca B Hezpento B 10 u 11 knaccax, Bcero 350 ypokos.

OO6pazoBaTebHBIE M BOCIIUTATEIbHBIE 33/1a4U 00YUYEHUsI MAaTEMATHUKE JOJKHBI PEIIaThCS
KOMIUIEKCHO C YYETOM BO3PACTHBIX OCOOEHHOCTEH ydalluxcs, crleuu(UKd MaTeMaTHKHU Kak
HAayKWd U Y4eOHOTro MpenMeTa, ONmpenessomei e€ poiab U MeCTO B OOIIeH CHUCTEME HIKOJIBHOTO
00y4eHHUs U BOCTIUTAHUSI.

VYcrnenHoe OCyIIECTBICHHE I€IarorHYecKor ACSTEIbHOCTH COBPEMEHHBIM YUYUTEIEM
MaTeMaTUKH HEBO3MOXXHO 0e3 mnpuMeHeHHs S(PQPEKTUBHBIX MEAArOTHYeCKUX TEXHOJIOTUI
oOydeHHUss W BOCHHUTaHWs. VICIOJNIb30BaHWE TEAArOTMYECKUX  TEXHOJOTHH  TO3BOJISET
palroHaIbHO BBICTPAMBATH MpoOIECC OOY4YEeHHs, YTOObI HE BO3HUKAIO OJHOW W3 Ba)KHEUIIHX
npobiieM MaTeMaTHYecKoro oOpa3oBaHHMsi — NpoOJIeMbl HEHACWJIbCTBEHHOIO OOyuYeHUs
MaTeMaTHKe.

MoTHBHPOBAHHOE N3YYCHHE MATEMATHKU BO3MOYKHO JIUIIb TOT/a, KOT/Ia Y 00YYIarOIIHX Csl
ynaercsi chopMUPOBATh UHTEPEC K MPEAMETY, €ro MOHSATHIM, UIeSM, METOAaM. A JJisi 3TOTO
HE00X0aMMO, YTOOBl YUYEHUKH UMEIH OoJiee MIMPOKOE MPEACTABICHHE O POJIM MAaTEMaTUKU B
pa3INuHbIX chepax KU3HEeAeATeTbHOCTH YeIoBeKa.

Maremaruueckoe oOpa3OBaHHE SBISIETCS 00S3aTEbHOW W HEOTHEMJIEMOM YacThiO
o011ero o0pa3oBaHUs Ha BCEX CTYMEHSX MIKOIBI.

Jlist peanuzanuy JTaHHOW TPOTPaMMBbI UCTIONB3YIOTCS Te1arOTMYeCKHe TEXHOJIOTHU:

® TEXHOJOTUS KOMMYHUKATHBHOTO OOyUYEHUS;

® TEXHOJOTHS JINYHOCTHO-OPUEHTUPOBAHHOTO OOyUEHUSI;

® TEXHOJOTHS MPOOIEMHOTO 00YUYCHHUS,

¢ HH(POPMAIMOHHO-KOMMYHHUKAITMOHHAS TEXHOJIOTHS;

e 3/10pOBbecOeperaronfe TeXHOIOTHH.

3n0opoBbecOeperarorre TeXHOJIOTHH, TPUMEHIEMbIE B TIPOIlecce 00YUCHHUS:

e 3apsnKa Juid 1J1as;

® CMeEHa BUJOB JEATEILHOCTH;

e SMOIMOHAIBHAS pa3psaKa;

® T[IOCTPOCHHE YpOKa B COOTBETCTBUU C JUHAMUKOW BHUMAHUS, YUUTHIBAS BpeMs
Ka)KJIOTO 3a/IaHusl.



@®opmbl paboThl: (PpoHTaNbHAs paboTa, WHAWBUIYyAJIbHAs paboTa, KOJJICKTHBHAS
pabota, mapHas paboTa, rpymnmnoas padoTa.

MeTtoasl paboOThI: pacckas; OOBsICHEHHE, JIEKIUs, Oecena, MPUMEHEHUE HArJIsIHBIX
nocobuii, auddepeHInpoOBaHHbIE 3aJaHUs, CaMOCTOsTENbHAs paboTa, B3aMMOMPOBEPKA,
CaMONpOBEpKa AUJAKTHUECKAs! UT'Pa, PEIIeHUE MPOOIEMHO-TTIOUCKOBBIX 3a/1a4.

OcHoBHas popma 00ydeHUs - YpPOK

B cucreme ypoKOB BBIAEISAIOTCS CIIEYIOIINE BUJBL:

VYpok-nekuus. IlpenmonaratoTcsi COBMECTHBIE YCHUIIUSI YUUTENsl M OOydaromuxcs MAJis
pemieHuss oOmEed TPoONIEMHOW TMO3HABATENbHOW 3amauu. Ha TakoM ypoKe HCIOJIb3yeTcs
JEMOHCTPALIMOHHBIA MaTepuan Ha KOMIIBIOTEepE, pa3paOOTaHHBIN yuuTeleM WIH yYEeHUKaMH,
MYJIBTUMEANITHBIE TIPOTYKTHI.

VYpok-mipaktukym. Ha ypoke oOydaromuecss paboTaroT Hall pa3iMYHBIMU 33JJaHUSIMU B
3aBHCUMOCTH OT CBOEH IMOATOTOBIEHHOCTH. Buabl paboT MOryT OBITH CaMBIMH pa3HBIMU:
NUCbMEHHBIE HCCIIEOBAaHUS, pEUICHHE pa3lu4HbIX 3a37ad, IPAKTHYECKOe MpPHUMEHEHHUE
pa3IMyYHBbIX METOJOB pEIICHUs 3a/ay, MHTEPAaKTUBHbIE ypoku. KommploTep Ha Takux ypokax
UCIIONIB3YETCSl KaK »dJICKTPOHHBIM KalbKyJIsTOp, TpPEHa)Xep YCTHOrO CYeTa, BHUPTyajbHas
nabopaTopusi, ICTOUYHUK CIIPAaBOYHON HH(DOPMAITUH.

VYpok-uccnenoBanne. Ha ypoke oOydaromuecs pemalT OPOOJIEMHYIO —3aaady
MCCJIEIOBATEIbCKOTO XapakTepa aHAJUTHYECKMM METOJOM U C IIOMOIIBI0 KOMIIBIOTEPA C
HCIIOJIb30BaHUEM PA3IMYHBIX J1TA0O0OPATOPHIA.

KomOnHUpOBaHHEIHN ypOK MpEAIoaraeT BEIIIOTHEHNE paboT U 3aJaHnuil pa3HOTO BHA.

Ypok—urpa. Ha ocHOoBe WrpoBOil [AeATENbHOCTH, OOydYaromuecs I[O3HAIOT HOBOE,
3aKpeIUISIOT U3YYEHHOE, OTPadaThIBAIOT Pa3IMUHbIE YUeOHbIC HABBIKH.

VYpok pemenust 3a7a4. BoipaGaTeiBatoTCsl y 00y4YaronMxcs YMEHUS U HABBIKU PEIICHUs
3a/1a4 Ha YPOBHE 0a30BOM M MPOJABUHYTON MOATOTOBKE. JI1000i yJanuiicss MOKET UCTIOIb30BaTh
KOMIIBIOTEPHYIO HH(OpPMAlMOHHYI0O 0a3y 1O METOJaM peIleHUs pa3IMYHbIX 3a1ad, [0
CBOWCTBAM 3JIEMEHTAPHBIX (PYHKIUH U T.1I.

VYpok-tect. TectupoBaHue MNPOBOAUTCA C LEIbIO JAMATHOCTUKH MPOOETOB 3HAHMIA,
KOHTPOJISI YPOBHsSI OOYy4E€HHOCTH OOYy4aromuXcsi, TPEHHPOBKH TEXHUKE TECTHPOBAHUA. TeCThI
IpeiaraloTcs Kak B MEYaTHOM, TaK W B AJIIEKTPOHHOM Bapuante. [lpuyemM B KOMIBIOTEPHOM
BapHaHTE BCEr/la C OrPaHUYCHUEM BPEMEHHU.

VYpok-3aueT. YCTHBIA U MUCbMEHHBII OMPOC 00yYaIOIUXCs O 3apaHee COCTaBICHHBIM
BOIIpOCaM, a TaKXke pelIeHHe 3a/1a4 pa3HOT0 YPOBHSI 110 U3y4YEHHOU TeMe.

VYpok — camocrositenbHas pabota. [IpemmararoTcst pa3Hble BHIBI CaMOCTOSTENBHBIX
pabor.

VYpok — KOHTpoJIbHAs paboTa.

Hapsiny ¢ TpaauuroHHBIMH (pOpMaMU YPOKOB, UCIIOJIb3YIOTCS M HECTaH/IaPTHbBIE: YPOKHU-
TUCIYTHI, YPOKU-TEKIUH, YPOKHU-IKCKYPCHH, YpPOKU-KOH(MEpEeHIMH, TOKJIaJbl, pedepaTsl,
MPOEKTHI U T.J., IPU 3TOM MPUMEHSIOTCS 00BICHUTENbHO-UILTIOCTPATUBHBINA METO/I, POEKTHBIN
METOJ, HCCIIEI0BATENIbCKUM METO/I, nH(GOPMaIMOHHO-KOMMYHUKATUBHBIN METO/I,
ABPUCTUYECKHUI METOJ U IPYTHE.

Hcnonb3yrores cneayromue GopMbl U METOABI KOHTPOJIS YCBOSHHS MaTepHalia: YCTHBIN
KOHTPOJIb (MHIUBUIYalbHBIH ONpPOC, yCTHAas IpOBEpKa 3HAHUM); NUCbMEHHBIH KOHTPOJIb
(KOHTpOIBHBIE PAOOTHI, MATEMAaTUYECKUE TUKTAHTHI, TECTHI), MPOBEPKA TOMAIIIHETO 3aJaHusl.

Kontpons 3a ypoBHEeM c(OpMHUPOBAHHOCTH TO3HABATENbHBIX Y VY]J| mpeacTaBisieT
MPOBEJICHNE CAMOCTOSITENbHBIX, KOHTPOJIBHBIX padOT, KaK B TPAAUIIMOHHOM, TaK U B TECTOBOU U
3ayeTHOH Qopmax. DopMbl KOHTposs: Tekymuid u utorosbld. IlpoBomutcs B ¢opme
KOHTPOJIBHBIX PaboT, paccuuTaHHBIX Ha 40 MUHYT, TECTOB U CAMOCTOSTEIbHBIX padoT Ha 15 — 20
MUHYT ¢ 1U(PepeHInpPOBaAHHBIM OLIEHUBAHUEM.

Texymuii KOHTPOJIb TPOBOAUTCA C LEIbI0 TPOBEPKH YCBOCHMSI H3Yy4aeMOIro U
IIPOBEPSEMOTrO MPOTrPAMMHOI0 MaTepuaia; CoOJEp)KaHHUE OIPEAESIOTCS YYUTENIEM C y4EeTOM
CTETIEHU CIOXKHOCTH N3Y4aeMOro MaTepHaia, a Takke 0COOCHHOCTEH o0yJaromuxcst Kiacca

1.5 Ilnanupyemsble pe3yJbTaTbl 00y4YeHHUS

B xoxme ocBoenus COACPpKaHHUA MAaTEMATUYCCKOTO 06pa3OBaHI/I}I yqamuecsa OBJIAACBAKOT



pa3sHOOOpa3HBIMU CIIOCOOAMU IEATEILHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

IOCTPOCHMUST M HCCIIEOBAHUS MaTeMaTHMUECKUX MOJAEIEeH Ui ONUCAaHHUS M pEIleHUs
NPUKIIAJHBIX 337124, 33714 U3 CMEXHBIX TUCIUTUINH;

BBIIIOJIHEHUSI M CaMOCTOSITEIbHOTO COCTaBJICHMS alrOPUTMHUYECKUX MpPEANUCAaHUNH U
UHCTPYKLIMH Ha MaTeMaTUYeCKOM MaTepuase; BBINOJIHEHUS pPacuyeToB IPAKTHYECKOIO
XapakTepa; MCIOJIb30BaHUA MaTeMaTHYecKuX (OpMysl M CaMOCTOSITEIBHOIO COCTABICHMS
¢dopmyn Ha OCHOBE 00O0OIIIEHHUS YACTHBIX CIIy4aeB M SKCIICPUMEHTA;

CaMOCTOSITENIbHOW paboThl ¢ HCTOYHUKAMU MHGpOpPMAaLUU, 0000IIEHUS U CUCTEMAaTU3aLUH
NOJy4eHHOM MH(pOpPMAIUY, UHTETPUPOBAHNUS €€ B JIMYHBIN OIBIT;

IPOBE/ICHUS JI0KA3aTENIbHBIX PACCYXKJEHHH, JOruyeckoro OOOCHOBaHHMS BBIBOJIOB,
pa3jauueHuss JOKa3aHHBIX U  HENOKAa3aHHbIX  YTBEP)KIEHUM, apryMEHTUPOBAHHBIX U
SMOLMOHAIBHO YOEIUTEIbHBIX CYXKACHUM;

CaMOCTOSITEJIbBHOM M KOJUIEKTUBHOM JEATEIbHOCTH, BKJIIOYEHMSI CBOMX pPE3YJIbTaTOB B
pe3yibTaThl pabOThl TPYIIBI, COOTHECEHUE CBOETO MHEHUS C MHEHHEM JPYTUX YYaCTHUKOB
y4€0HOTr0 KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX HCTOUHUKOB.

MeramnpegMeTHble pe3yibTaThl OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
IpEeJCTaBJICHbI TPEMS IPYIIIaMi YHUBEPCAIbHBIX YueOHbIX feiictBuit (Y'Y [).
PerynsaTuBHble yHUBEpCcalbHble yueOHbIE JeHCcTBUSA
BrImyckHUK Hay4uTCS:
® CaMOCTOSTENbHO ONpEAeATh e, 3aJaBaTh NapaMeTpbl M KPUTEpUHU, IO
KOTOPBIM MO>KHO OIPEAEIUTb, YTO LE/Ib JOCTUTHYTA;
® OLICHUBATh BO3MOJKHBIE IOCJIEACTBHUSl JOCTHXKEHHS IIOCTaBJICHHOM LU B
NESTEIbHOCTH, COOCTBEHHOM JKU3HM U JKU3HU  OKPYKAIOUIMX  JIIOJIEH,
OCHOBBIBASICh Ha COOOPAYKEHUSIX 3TUKU U MOPAIH;
e craBuTh U (opMyaHpOBaTh COOCTBEHHBIE 3amaud B  00pa30BaTENbHOU
NesITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;
® OILIEHUBATh PECYpPChl, B TOM 4YHCJE BPEMs U Jpyrue HeMaTepHallbHbIE PECYPCHI,
HEOOXOAUMBIC JIJISl TOCTHIKEHUS TIOCTABICHHOH 1IETIH;
e BBIOMpATh MYTh JOCTHKEHUS LIEJIU, IUIAHUPOBATh PELICHNE ITOCTABICHHBIX 3a/1a4,
ONTUMU3UPYS MaTepUalIbHble U HEMaTepUaJIbHbIE 3aTPAaThI;
® OpraHu30BHIBaTh A(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX IJISl TOCTHKCHUS
IMOCTaBJICHHOM IICIIH;
® COIIOCTABJIATH IOJYYEHHBIM PE3yJbTaT ACSITEIBHOCTH C IOCTaBICHHON 3apaHee
LENIbIO.
[To3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS
BbinmyckHUK HayduTCs:
® UCKaTh W HAXOJIUTh OOOOIIEHHBIE CIMOCOOBI PEIICHHS 3aJad, B TOM YHUCIE,
OCYILIECTBISATh Pa3BEPHYTHIH MHPOPMAIIMOHHBIM MOUCK U CTaBUTh HAa €r0 OCHOBE
HOBbIE (yuyeOHBIE U TO3HABATEIbHbBIE) 33JaUH;
® KPUTHYECKU OLIEHUBATh U MHTEPNPETHUPOBATh MHPOPMAIUIO C Pa3HBIX MO3UIINH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B HH()OPMALIMOHHBIX UCTOYHHKAX;
® HCNOJb30BaTh  pa3jM4YHbIE  MOJEIbHO-CXEMATUYECKUE  CpPEAcTBAa  JUIA
MIPEACTABJICHUS CYIIECTBEHHBIX CBA3€H M OTHOILIEHWM, a TaK)Ke MPOTHUBOPEUMH,
BBISIBIIEHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;
® HaXOAWTh M NPUBOAUTH KPUTHUECKHE apTyMEHTbl B OTHOILEHUU JEUCTBUU U
CYXJEHHH JIpyroro; CHOKOWHO M PpPa3yMHO OTHOCHTBCS K KPUTHYECKHM
3aMEYaHusM B OTHOIICHWH COOCTBEHHOTO CYXKJEHHs, pacCMaTpUBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BHUTHS;
® BBIXOAWUTH 332 PaAMKH Y4eOHOrO MpeaMeTa W OCYIIECTBIIATH IeJIEHANPaBICHHBINA
MOMCK BO3MOKHOCTEH JUIs MIMPOKOTO MEpeHoca CPeCTB U CIIOCOOO0B eHCTBUS;
e BBICTpaNBaTh WHIUBUAYAJIbHYIO OOpa3oBaTEeNbHYI0 TPAEKTOPHUIO, YUHUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYTMX YYaCTHUKOB U pECYpCHBIE OTpaHUYEHUS;
® MCEHATH U yAE€PKUBATh Pa3HbIE NO3ULMHU B [IO3HABATEIBLHOU JEATEIBHOCTH.
KomMMmyHUKaTHBHBIE YHUBEpCATbHbIC YdeOHbIE TEHCTBUS
BeImycKkHUK Hay4nTCS:



® OCYUIECTBIIATh JEIOBYI0O KOMMYHHKALIMIO KaK CO CBEPCTHHKAaMHM, TaK U CO
B3pOCIBIMH (KaK BHYTpH 0Opa3oBaTeNbHOW OpraHm3alii, TaK H 3a ee
npeneigaMu), MoAOUpaTh MApTHEPOB ISl AETOBOM KOMMYHUKALUUA HMCXOIS W3
COOOpaXeHH Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATUH;

® TpU OCYLIECTBICHHHM TPYIIOBOM pPabOTHl OBITh KaK PYKOBOJIUTENIEM, TaK W
YWICHOM KOMAaHJbl B Pa3HbIX POJsAX (TeHepaTrop HAEH, KPUTUK, HCIOJHUTEb,
BBICTYMAIOLIUI, SKCTIEPT U T.1.);

® KOOPJAMHHUPOBATH U BBHIMOJHATH padOTy B YCIOBUAX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

® Da3BEpHYTO, JOTMYHO M TOYHO M3JIaraTb CBOK TOUYKY 3PEHHS C UCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

® pacno3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIlMH M TIPEJOTBPAIaTh KOHQIUKTHI IO X
aKTUBHOHM (Da3bl, BBHICTPAWBATH JCIOBYIO U 00Opa30BaTEIbHYI0 KOMMYHHUKAIIHIO,
n30erasi TMYHOCTHBIX OLEHOYHBIX CYXKJICHUH.

1.6. TpeboBaHUsI K YPOBHIO MOJATOTOBKH BBINYCKHUKOB

B pe3ynbrare nzyueHnus MaTeMaTUKU Ha 0a30BOM YpOBHE YUEHHK JOJIKEH

3HATh/IIOHUMATh

3HauUE€HUE MaTEeMaTUYeCKOM HayKH /Jis pEelleHUs 3a/ay, BO3HUKAIOIIUX B TEOpUU U
IIPAKTHKE; IIUPOTY U B TO K€ BpPEMS OIPaHUYECHHOCTb IPUMEHEHUSI MAaTEMaTHYECKUX METON0B K
aHaJIU3y U MCCIIEIOBAHUIO IIPOLECCOB U ABJICHUN B IPUPOJE U OOILECTBE;

3HA4YEeHUE NPAKTUKU U BOIIPOCOB, BOZHUKAIOLIUX B CAMON MaTeMaTuke /Ui (hOpMUPOBAHMS
U pa3BUTHUS MATEMAaTUYECKOM HAyKH; HWCTOPUIO PAa3BUTHS MOHATHS YHCIA, CO3JAaHUS
MaTEMaTHUYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

YHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MaT€MAaTUYECKUX pPacCyKIEHUH, HX
IPUMEHUMOCTb BO BCEX 00JIaCTSX YEI0BEUYECKOM NesATeIbHOCTH;

BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX IPOLECCOB OKPYKAIOLIETO MUPA.

AJI'EGPA

YMETb

BBIMOJIHATh apU(MeTHuecKue AEeWCTBUS, codeTas YCTHblE M NHCbMEHHBIE INPUEMBI,
IPUMEHEHNE BBIYUCINUTENbHBIX YCTPOWCTB; HAXOAUTh 3HAYEHUS] KOPHS HATypaJbHOW CTENEHH,
CTETIEHU C palMOHAJIBHBIM IIOKa3aTeneM, Jiorapudma, HCHOIb3yd NpU HEOOXOAUMOCTH
BBIUMCIIUTENbHBIE YCTPONCTBA; IOJIb30BATHCA OLEHKOM M NPHUKUAKOM MNpU MPaKTHYECKUX
pacuerax;

IPOBOAMTH IO M3BECTHBIM (GopMyslaM U MpaBuiaM MnpeoOpa3oBaHUsi OYKBEHHBIX
BBIPa)KEHU, BKIIIOYAIOIIUX CTETIEHH, paJiKabl, JOrapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIUH;

BBIUMCIIATh 3HAYEHUS] YMCIIOBBIX U OYKBEHHBIX BBIPAXKEHHH, OCYILECTBISAS HEOOXOIUMBbIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHUS B MPAKTUYECKOH JIEATENbHOCTH U
IIOBCEIHEBHOM JKHU3HU JUISL:

MPAKTUYECKUX pacyeroB Mo QopmynaMm, BKIOYas (opMmynbl, coaepiKalllue CTENeHH,
panukaibl, JorapuMel U TPUTOHOMETpUUYECKHE (YHKIMHU, UCIONb3YS HPU HEOOXOAMMOCTHU
CIIPaBOYHbBIE MaTepUaibl U MPOCTEHUIINE BEIYUCINUTEIbHBIE YCTPONUCTBA.

OYHKINN U I'PAOUKA

YMETb

ONpeNeNaTh 3HaueHHe (YHKUUU IO 3HAUYEHHUIO apryMeHTa NIpU pa3IMYHBIX CrIocobax
3a1aHusl QyHKIUY;

CTPOUTH TpapUKH U3YUEHHBIX (PYHKIHI;

OMKCHIBAThH MO TrpaguKy U B MPOCTEHIINX CiIydasx Mo ¢opMylie MOBEJEHUE U CBOMCTBA
(byHKLIMH, HAXOAUTH 1O TpaguKy GYHKIUN HAUOOJBIINE U HAUMEHbIIINE 3HAYCHUS;

pelaTh ypaBHEHHUS, MPOCTEHIINE CUCTEMbl ypaBHEHUH, UCIOIb3Yysl CBOMCTBA (YHKIMI U
UX IrpauKoB;

UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHUS B MPAKTUYECKOH JIEATENbHOCTH U
MIOBCEITHEBHOM JKU3HM JUISL:



ONMHUCAaHMUsI C TIOMOIIBI0 (YHKIMH pa3TUYHBIX 3aBUCHMOCTEH, IIPEACTaBICHUS UX
rpagu4ecKu, UHTEPIPETANH TPaduKOB.
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

yYMETh

BBIYUCIIATh TPOU3BOJHBIE M TIEPBOOOpA3HBIC 3JIEMEHTAPHBIX (YHKIHHA, HCIOIb3YS
CIPaBOYHBIC MAaTEPHAJIbI;

HUCCIICO0BATh B HpOCTCﬁMHX crydasax (I)YHKL[I/II/I Ha MOHOTOHHOCTb, HAXOAUTh HaI/I6OJIBH_H/Ie
U HauMEHbINUE 3HAYeHHS (QYHKIHUHA, CTPOUTh TpadUKA MHOTOWICHOB U IMPOCTCHIINX
paroHaIbHBIX (PYHKIHNA C UCIIOIH30BAHUEM alapaTa MaTeMaTUIECKOTO aHAIH3a;

BBIYHUCIISATH B MMPOCTEHIITUX CIIydYasX TUIOMIAIHN C UCTIOIh30BAHUEM ITEPBOOOPA3HOM;
HUCITIOJIB30BAaTh HpI/I06peT€HHbIe 3HAaHUA W YMCHHA B HpaKTI/IquKOﬁ ACATCIIBHOCTU U
TIOBCEHEBHOM KU3HU IS

pCeUICHUS MPUKIAAHBIX 3a/la4, B TOM YUCJIC COUAJIbHO-O3KOHOMUWYCCKUX U CI)I/ISI/I‘-IGCKI/IX, Ha
HarOOJIbIIAE ¥ HANMCHBIINE 3HAYCHHUSI, HA HAXOXKICHHE CKOPOCTU M YCKOPCHUSI.

YPABHEHUA 1 HEPABEHCTBA

yMETh

pelmiaTh paiuOHAJIBHBIC, ITOKA3ATCIbHBIC U JIOI‘apI/I(bMI/I‘-ICCKI/Ie YpaBHCHHA 1 HCPABCHCTBA,
NPOCTEUIINE UPPALMOHATBHBIC U TPUTOHOMETPUICCKHE YPABHEHHUS, X CHCTEMBI;

COCTaBIISITh YPAaBHEHUS M HEPABEHCTBA 110 YCIIOBUIO 33]1a4H;

UCIIOJIB30BaTh JIJISl TPUOJMKEHHOTO PEHICHHUS YPAaBHEHHW W HEPABEHCTB TpadHueCKHii
METOS;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHHUI MPOCTEHIINX YpaBHCHUN
U UX CUCTEM;

UCIIOJIB30BaTh MPHOOPETCHHBbIC 3HAHUS M YMEHHsS B MPAKTHYECKOH JACATEIBHOCTH U
HOBCG[{HGBHOﬁ JKU3HU OJIA:

MOCTPOCHHS U UCCIICIOBAHUS IPOCTEUIIINX MATEMATHICCKUX MOJICIICH.

SJIEMEHTbI KOMBUHATOPUKU, CTATUCTHUKU U TEOPUU BEPOSITHOCTEN

yMETh

pemaTrh MpocTelmre KOMOWMHATOpHBIE 3aJa4dl  METOAOM Iepedopa, a Takke C
UCIIOJIb30BAHUEM U3BECTHBIX (POPMYIL;

BBIUMCIIATh B MPOCTEHIINX CIIy4asX BEPOSITHOCTH COOBITUH Ha OCHOBE IMOJCUETa 4Hcia
UCXOJIOB;

HUCITIOJIB30BAaTh HpI/IO6pCTeHHBIe 3HaHUSA W YMCHHUA B HpaKTH‘ICCKOﬁ ACATCIIBHOCTU U
MOBCETHEBHOM JKU3HH IS

aHajin3a pCajJIbHbIX YHMCIOBBIX JAaHHBIX, MPCACTABJICHHBIX B BUAC JUAlr'PAMM, Fpaq)HKOB;

aHanu3a UH(GOpMaIMK CTATUCTHYECKOTO XapakTepa.

I'EOMETPUA

YMETB:
COOTHOCHUTbH IUIOCKHE T'€OMETpPHUYECKHe (DUTYpBI M TpeXMEpHbIE OOBEKThl C UX OMHCAHUIMH,
yepTexamu, N300paKeHUSMHU; Pa3InyaTh U aHAJIM3UPOBATh B3aUMHOE PacIoyioKeHHe QUryp;
n300paxaTh reoMeTpruuecKre (GUrypsl U Tela, BBIMOIHITH YEPTEX M0 YCIOBHIO 3aauu;
pemaTh reOMETPUYECKHE 3aJa4d, ONMPAsICh HAa HM3YYEHHBIE CBOWCTBA IUIAHUMETPHUYECKUX H
CTEepEOMETPUYECKUX (UTYp U OTHOIIEHUH MEXJTy HUMH, NpUMEHsSs anreOpanyeckuil u
TPUTOHOMETPUYECKUH allapar;
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKACHUS MPU PELICHUN 33a7a4, JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;
BBIUNCIIATh JMHEHHBIE 3JEMEHTHl M YIJIbl B MPOCTPAHCTBEHHBIX KOH(UTryparusx, oObeMbl U
IUIOLIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHALIN;
IIPUMEHATh KOOPAWHATHO-BEKTOPHBIM METOJ JJIs BBIYUCIEHUS OTHOLICHUM, PACCTOSHUN U
YIJIOB;
CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB U U300pakaTh CEUEHUS TEJ BPaLCHHUS;
UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMSI W YMEHUS B IPAKTUYECKOM JESITeNTbHOCTH U
ITOBCETHEBHOM KU3HHU JUIS:
UCCIIEIOBaHMs (MOJIETIMPOBAHUS) HECIOXKHBIX MPAKTUUYECKUX CUTyalluid Ha OCHOBE M3YYEHHBIX
(dbopMyn U CBOMCTB (pUTyp; BBIYMCICHUS JJIHH, TUIOMAAEH U 00BEMOB pealbHbIX 00BEKTOB IPU



pEIIeHUH TMPaKTUYECKUX 3aJay, UCHONB3ysS TMpPH HEOOXOAMMOCTH CIPABOYHUKUA U
BBIUMCIIUTENbHBIE YCTPOICTBA.

2. OcHOBHOE co/iep:KaHue Y4eOHOT0 TpeaMeTa

10 kmace
Llenble u JeMCTBUTEIBHEIC YHUCA.

[lonsitue nencTBuTenpHOrO umciia. CBOMCTBA NEUCTBUTENBHBIX uHcesl. MHoXecTBa
qrceNl W ONepalyuu HaJ MHOXECTBaMH uyucell. lloodepemHblii W OJHOBPEMEHHBIH BBIOOD
HECKOJIBKMX 3JIEMEHTOB U3 KOHEYHOI0 MHOKecTBa. POpMyIIbl UKCiia IEPECTAHOBOK, COUETAaHUH,
pasmeneHuii. Pemmenne KoOMOMHATOPHBIX 3a/1ad.

PauvonaneHble ypaBHEHHS 1 HEPABEHCTBA.

Panmonanshbie Boipakenus. @opmymna OuHoma HploTOHA, CBOHCTBA OMHOMUHAIIBHBIX
K03 GUIMEHTOB, TpeyroiabHUK [lackans.

PaunonansHbie ypaBHEHHS U HEPAaBEHCTBA, METO]] MHTEPBAJIIOB PEILICHUS HEPABEHCTB,
CHUCTEMBbI pallMOHAJIbHBIX HEPABEHCTB.

Kopens crenenu n

[lonstue ¢yHkIMM, ee o0JacTH ONpeleNeHUs M MHOXKECTBa 3HAYEHUH, TIpaduka
dyuxuun. Oynkius Y = X", tae ne N, ee cBoiictBa u rpaduk. [ToHstre KopHS crerneHu N>1 u
€ro CBOMCTBA, MOHITHE APUPMETHUECKOTO KOPHSL.

BBeneHue B cTepeoMeTpuIo (aKCHOMBI CTEPEOMETPHUH U UX CIIEACTBUS)
[Ipeamer crepeomerpun. AKCHOMBI cTepeomeTprn. HekoTopele ciiecTBUS U3 aKCUOM.
[TapanniensHOCTh IPSIMBIX U TIIIOCKOCTEH
[TapamnenbHOCTh OPSMBIX M IUIOCKOCTEH. CKpelUBaIOMIMECs NpsAMble. YTOI MEXIY MNPSIMbIMH.
[TapannensHOCTH WIO0CKOCTER. Terparap. [Tapanmnenenunen [loctpoenue ceueHuu.

CreneHb NOJOKUTEIBHOTO YUCIa

[lonsTHE CTENEHN ¢ PALlMOHAIBHBIM II0KA3aTEJIEM, CBOMCTBA CTENEHU C PallMOHAIbHBIM
nokazareneM. [lonstue o npenene nocnenosareabHocTr. CyliecTBOBaHUE MIPEJieia MOHOTOHHOM
u OTrpaHUYEHHOU byHKLIMN.
Uucno e. IloHAtue creneHW ¢ JEHCTBUTENbHBIM IOKa3aTesneM. CBoICTBa cTeNneHH ¢
JecTBUTENbHBIM ToKa3areneM. IIpeoOpa3oBaHue BbIpaKe€HM, cOJEpXkalluX BO3BEJCHHUE B
cteneHb. [lokazarenbHas QyHKIMSI, ee CBOWCTBA U TpaduK.

[lepneHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN
[lepnienaukynspHbele MpsiMble B MpocTpaHcTBe. CBoiicTBa MNpsAMBIX W IulockocTed. [lpu3Hak
NEPIEHIUKYJIIPHOCTU NPSAMON M IJIOCKOCTH. PaccTosiHMEe OT TOYKM O IUIOCKOCTH. JIByrpaHHBIN
yroi. [IpAMoyronapHbIN napaiesIenunen.

Jlorapugmsl.

Jlorapudm uncna. OcHoBHOE JiorapupMUUIEcKoe TOXaecTBO. Jlorapudm npousBeaeHUs,
YaCTHOI'0, CTETEHH, NEPEX0]] K HOBOMY OCHOBaHUIO. /lecATUYHBIN U HaTypalbHBIN JIorapu(MBL.
[TpeoOpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckas QpyHKIHS, ee CBONCTBA U rpaduk.

[Ipocreiimue mnoxa3arenbHblE M JOrapu(PMHUUECKWE YpaBHEHUS M HEpaBEHCTBa

METO/Ibl UX PELICHMUS.

[TokazarenabHble U JIorapupMUUYECKHE YPABHEHUS U HEPABEHCTBA U METO/IbI UX PELICHMUS.

MHororpanHuku
ITonsiTne MHororpaHHuka. Bunabl mHOrorpanHukoB. [limomaan moBepxXHOCTEM MHOTOTPAaHHUKOB.
Cummerpus B npocTpaHCTBE. [IpaBUIbHBIM MHOTOrpaHHUK. DJIEMEHTHl CUMMETPUH MPAaBUIBHBIX
MHOTOTPaHHHUKOB.

CuHyC 1 KOCUHYC yIJja U 4uciia

Pannannas mepa yrna. CuHyc, KOCMHYC, TAHT€HC M KOTAHT€HC IPOU3BOJIBHOTO YIila U
JNENCTBUTENBHOTO Ynciaa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO JUIsl CHHYCa U KOCHUHYCA.
[TonsTHA apKCcHHYCa, apKKOCHHYCA.

TaHreHc v KOTaHreHC yria U 4ucia.

Tanrenc u koraHnreHc yria u uuciaa. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA JUIS

TaHreHca U KoTaHreHca. [loHsaTHe apkTaHreHca Jucia.



DopMyJIbI CI0KEHUSA

CHHyC, KOCHHYC ¥ TaHI€HC CyMMBl M Ppa3HOCTH JBYX apryMeHTOB. DopMyiibl
npuseneHusa. CHHYC M KOCHHYC JABOWHOIO aprymeHta. ©opMyiibl MOJOBHHHOIO apryMeHTa.
[TpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKHX (DYHKIMI B MPOM3BENEHHS U MPOU3BEICHUS B
cyMMy. BrIpakeHne TpUroHOMETpHUECKUX (YHKIUN 4Yepe3 TAaHT€HC IMOJIOBUHHOTO apryMeHTa.
[TpeoOpa3oBaHue NPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

Tpuronomerpuueckre GyHKIIUN YUCIOBOTO apryMEHTa.

Tpuronomerpuuecknue (GyHKLIHH, UX CBOWCTBA M rpaUKH, NEPUOJUYHOCTb, OCHOBHOM
IIEPUOI.

Tpuronomerpruyeckue ypaBHEHUS U HEPaBEHCTBA.

IIpocreiime TPUTrOHOMETPUYECKHE ypaBHEHUsA. PellleHne TPUrOHOMETPUYECKUX
ypaBHeHuH. IIpocTeiine TpuroHoMeTpUYECKUE HEPABEHCTBA.

BexkTops! B IpocTpaHCTBE
[TonsiTe BeKTOpA, paBEeHCTBO BEKTOPOB. CII0KEHUE W BBIYUTAHUE BEKTOPOB. Y MHOJKEHUE BEKTOpa
Ha yucno. Komiutanapueie Bektopsl. IlpaBuio napamenenunena. PasnmolkeHue BekTopa IO
HEKOMIUIAHAPHBIM BEKTOPAM.

DnEeMEHTHI TEOPUH BEPOSITHOCTEM.

Tabnuunoe u rpaguyeckoe npencTaBieHUe JaHHbIX. YUCIIOBbIE XapaKTEPUCTUKU PSJIOB
JTAHHBIX.

DneMeHTapHble U CIOXHbIE COObITHs. PaccMoTpeHue ciydaeB U BEPOATHOCTb CYMMBI
HECOBMECTHBIX  COOBITUH, BEpPOATHOCTb IPOTUBOMOJOXKHOTO  coObiTus. IloHsATHe O
HE3aBUCUMOCTU COOBITHH. BeposTHOCTh M cTaTHCTUYECKas 4YacTOTa HACTYIUIEHUS COOBITHS.
PemeHne npakTuyecKux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IToBTOpenue kypca ajnreOpbl 1 MaTEMaTHYECKOr0 aHAIN3a U reoMeTpun 3a 10 kiacce

11 xnacc
@yHKIMU U TpaduKu

Oynkuuu. OO6sacTb OmNpeAereHus U MHOXECTBO 3HadeHuMH. ['paduxk QyHKIuM.
[Toctpoenne rpadukoB (QYHKIUH, 3aJaHHBIX Pa3IWYHBIMEH criocobamu. CBoiicTBa (QYHKIMWIL:
MOHOTOHHOCTb, YETHOCTh M HEUYETHOCTh, NEPHUOAMYHOCTH, OTPAHUYCHHOCTh. [IpoMexyTKu
BO3pacTaHWs W yOBIBaHUS, HaumOONbIIee W HAMMEHbBIIEC 3HAYCHHUS, TOYKH SKCTpEeMyMa
(JlokampHOIO ~ MakcMMymMa M MuUHMMYyMa). ['paduueckas wuHTepnperauus. [Ipumepst
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B PEaTbHBIX MPOIIECCaX U SIBICHUSX.

IIpeoOpa3oBanus TpauKOB: MapauIeNbHbIM EPEHOC, CUMMETPUS OTHOCUTEIBHO OCeH
KOOpDAWHAT W CHUMMETPHUS OTHOCHTEIBHO Hadaja KOOPIMHAT, CHUMMETPHUS OTHOCHUTEIHHO
npsmoit Y = X, pacTsbkeHHe U cKaThe BAO0JIb 0ceil KoopAnHaT.

BeptukanpHbie U TOpU3OHTAIBHBIE ACUMMTOTHI rpadukoB. ['paduku npoOHO-THMHEHHBIX
byHKLIU.
O6parnas ¢ynkiusa. O6nacTe ompeneneHus U 00JacTh 3HAYEHUM OOpaTHOM (YHKIIHH.
I'padux o6paTHOI QyHKIMH.
[TonsiTve 0 HEMPEPHIBHOCTH (HYHKIIHH.
KoopanHatsl TOUKM ¥ KOOPAMHATBI BEKTOpa
[IpstmoyronbHasi cucteMa KoopauHaT B mpocTtpaHncTBe. KoopaunaTte! Bektopa. KoopanHaTel Touek.
[Tpocreiimne 3amaun B KOOpAMHATaxX. Yrodl Mexay Bekropamu. CKalnsipHOE IpOU3BEACHHE
BEKTOPOB. YTOJI MEKY MPSAMOU U IIIOCKOCTHIO. J[BHukeHne. Buabl ABUKEHHUS.

[TpousBoaHas GYHKIMH U €€ MPUMEHEHUE
[TonsiTHE 0 MPOU3BOAHON PYHKIIUH, (PU3HMUECKHUI U TEOMETPUUYECKHI CMBICI TPOU3BOAHOM.
VYpaBHeHue kacaTeabHOU K rpaduky GyHkuuu. [IponsBoaHble CyMMBI, pa3HOCTH, IPOU3BEACHHUS,
yacTHOro. [Ipon3BOAHbIE OCHOBHBIX AJIEMEHTApHBIX (YHKIMHA. IIpuMeHeHue MPOM3BOAHON K
uccienoBanuio (yHKIUH U mocTtpoeHuto rpadukoB. IlpomsBogHbie 00paTHOW (GyHKIMU U
KOMITO3UIIUH JTAaHHOH (PYHKIUH C JTUHEHHOM.

[Ipumepsl MCIIONB30BaHMS MPOU3BOJHOM I HAxXOXKJICHHS HAWIYYIIETO pEHIeHUs B
MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMMUYECKHX, 3anadax. HaxoxneHue CKoOpocTH s
nporuecca, 3afaHHoro (opmynoi wnm rpadpuxkoM. Bropas mpousBogHas M ee (PU3NUYECKUI



CMBICII.

HunmuHap, KOHYC U 1ap

[Tonsitue nunuHapa. [lnomans nosepxHocTu. Konyc, miuomaas NOBEPXHOCTH. Y CEUEHHBIN KOHYC.
Cdepa m map. YpaBHenue chepsl. Bzaumuoe pacmonoxkeHue chepsl U 1iockoctd. [Lmommanb

cdepsl.

[TepBooOpazHas 1 UHTETPAI

ITonstue 00 OIMPEACIICHHOM MHTCrpajJI€ KakK ILIomaanu KpHBOHHHeﬁHOﬁ Tparncuuun.

[TepBooOpaznas. ®opmyna Herorona-Jlelionuma.

[Tpumepsl IpUMeHEeHHsI UHTErpaia B (pU3UKe U T€OMETPHUH.

OO0BeMBI TET

[Tonsitue oO0bema. OO0BEM MNPAMOYTOIBHOTO Mapaienenumnena. OO0beM MNpPAMOW MPU3MBI,
OCHOBAHHMEM KOTOPOH SBISIETCS NPSAMOYTOJIbHBIA TpeyronbHUK. Teopembl 00 oObeme mNpsMoin
Opu3Mbl U LUIUHApA. Beluucienne o0beMOB C MOMOIIBIO OmpeaeseHHoro unHrerpaiga. O0bem
HakJIoHHON mnpu3mbl. OO0beM mnupamuabl. OO0beM koHyca. OO0bem mapa. OO0beM MIAPOBOTO
CErMEeHTa, IIaPOBOro CJIOS U MapoBOro cexropa. [lnomans chepsol.

ypaBHeHI/IH 1 HCPABCHCTBA

OcHOBHBIE TPUEMBl PpELIEHUS CHUCTEM YPAaBHEHMH: IOJCTAaHOBKA, alredpanyeckoe

CJIO)KECHME, BBEJCHHE HOBBIX IEPEMEHHBIX. PAaBHOCHWIIBHOCTD YpaBHEHM, HEPABEHCTB, CHCTEM.
Pemlenne mnpocredmmx CUCTEM YpaBHEHHMHW C JBYMs HEW3BECTHBIMU. PemieHue cucrem
HEPABEHCTB C OJIHOM MTEPEMEHHOM.

Hcnonp3oBaHne CBOMCTB U rpaUKOB (PYHKIMM NPU PELICHUH YPaBHEHUM U HEPaBEHCTB.

MeTOI[ HHTCPBAJIOB. I/1306pa>KeHHe Ha KOOpHHHaTHOﬁ IIIOCKOCTH MHOXXCCTBaA pCH_IeHI/Iﬁ
ypaBHCHI/Iﬁ 1 HCPABCHCTB C ABYMS IICPCMCHHBIMUA U UX CUCTCM.

HpI/IMeHCHI/IC MAaTCMAaTUYCCKHUX MCTOJOB IJIs1 PCIICHUA COACPIKATCIIbHBIX 3aldd4 U3

pa3IUUYHBIX O0JIacTe Hayku M TNpakTUKA. VHTepmperanus pe3ynibrara, Y4eT peajbHbIX
OTpaHUYECHUM.

[ToBTOpEeHME Kypca anreOpbl 1 MAaTEMATUYECKOTO aHAJIN3a, TEOMETPUH.
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[Tpunoxenue k razere 1 ceHTs0ps «MaremaTHKa.
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