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Pabouasi nporpamma
y4eOHOTO TIpenMeTa

«IIpakTHKYM O MaTeMaTHKe)
Ha 34 gaca

Ha 2023-2024 y4eOHBIN IO

cpeanee (11 kiacc)
(ypoBeHb 00111eT0 00pa30BaHuUs).

Pabouast mporpamMma cocrapiieHa Ha ocHOBE [IporpamMmbl 37IEKTUBHOTO Kypca JTst
yuamuxcst 10 u 11 xmaccoB i 061eo0pa3oBaTeabHBIX HIKOIM.

PaGouas nporpamMma 3iekTuBHOTO Kypcea i yvyammxces 10 u 11 ximacca, asropsl: E.1O.
Jlyknuépa, T.E. Jlonmakosa. Caskr — IlerepOypr, 2013

Yymposa Hanexxna TumodeeBHa, yyuTEIb MATEMATHUKH.

c. TpycoBo
2023 ron



IlosicHuTENBLHAA 3alICKA

Pabouas mporpamma paspaboraHa Ha OCHOBe TpeboBaHUU K pe3ynbraroM ocBoenus OOIL
COO B cootrBerctBun ¢ PI'OC COO (ytB. Ilpukazom Munucrepcrsa o6pa3oBanusi u Hayku PD
or 17 mas 2012 . N 413 ¢ uzmenenussmu u gononnenusiMu), OOIT COO u yuyeOHbIM IIIAHOM
MBOY «unemckas COI».

PabGouast mporpamma pazpaboraHa ¢ y4€TOM HOPUMEPHOM OCHOBHOW 00pazoBaTeIbLHOM
nporpammel  COO  (omoOpeHHO#  pemieHneM  (enepanbHOTO  y4eOHO-METOAHYECKOTO
oObearHEeHus 10 001memMy o0pa3oBaHuiO TPOTOKOI OT 28 mroHs 2016 . Ne 2/16-3), o anredpe u
Hayajga MareMaTHYeCKoro aHajiau3a, ¢ yuéroMm pabodeil nporpammsl kK guHu Y MK MopakoBuy
A.T., Ceménos I1.B. Anrebpa u Hauana maremarudeckoro ananusa (0a3oBbiii ypoBeHb) 10-11
kiacc. Mocksa. M3narensckuii neHTp «Banrana-I'pad» 2017.

Henp kypca: ObecrieunTh MPOYHOE U CO3HATEIHLHOE OBIIAJIEHUE YYAIIMMHCS CUCTEMOM
MaT€MaTU4YeCKUX 3HAaHUNM © yMmMeHuH. [IOBBICHTH MaTreMaTHYECKyl0 KyIbTYpy YYallUuXCs.
[IpnoOmuTh IIKOJIBHUKOB K TBOPYECKOMY IIOMCKY, Y4YMTh (OpPMYIHpOBaThb M HCCIENOBAThH
npoOineMy. POpMUPOBaTh y BBIMTYCKHUKOB YCTAaHOBKM Ha 3(QQEKTHBHBIA TPYd U YCIEHIHYIO

Kapbepy.

JlaHHBII KypC HampaBleH Ha KOPPEKIMIO 3HaHUM ydamuxcs 3a Kypc 11 ximaccos,
MOBBIIIEHUE YPOBHSI MaTreMaTHMYeCKOW MOAroToBKH. l3ydyeHue Martepuana JaHHOTO Kypca
obecreuynBaeT yCrenrHoCTh 00ydeHUsI MKOJIBHUKOB 11 Kiacca i KaueCTBEHHOM MOATOTOBKH K
EI'D. Ha 3anstusx yuwammecs OTpabaThIBAlOT HAaBBIKH, MOJYyYEHHBIE Ha ypOKax, a TaKkKe
yoIyONsIlOT 3HaHHUS OCHOBHOTO Kypca M pa3BUBAIOT MHTepec K mpenmety. [Iporpamma kypca
paccuntana Ha 34 vaca (1 gac B Hezenio).

IL1anupyeMble pe3VbTAThHI OCBOEHHSI VUEOHOI0 IIpeIMeTa.

JIMYHOCTHBIE Ppe3yJbTaTbl B c(epe OTHOIIEHUI OO0y4aroumuxcs K cede, K CBOeMY
310POBbIO, K MO3HAHUIO CeOsl:

- OpHUCHTAl A o6yqafoumxc;1 Ha JOCTHXKCHHEC JIMYHOIO0 CHACThA, pCaln3allii0 IMO3UTHUBHBIX
KU3HCHHBIX ICPCICKTUB, HWHUIOHWATHUBHOCTH, KPCATHBHOCTH, I'OTOBHOCTH H CIIOCOOHOCTh K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTHL CTAaBUTh OCJIU U CTPOUTD JKU3HCHHBIC IIJIAHBI;

- TOTOBHOCThP U CIIOCOOHOCTH 06yqa}om1/1x051 K OTCTauBaHHIO JIMYHOI'O AOCTOMHCTBA,
COOCTBEHHOTO MHCHUs, TOTOBHOCTb M CIIOCOOHOCTH BLIpa6aTHBaTL CO6CTBCHHYIO IIO3UIHUIO IIO
OTHOIICHUIO K O6H_ICCTBCHHO'HOHI/ITI/I‘I€CKI/IM COOBITHSIM IpoHuIoro M HACTOANICTO Ha OCHOBC
OCO3HAaHUA U OCMBICIICHU HCTOPUH, JYXOBHBIX HCHHOCTGIZ nu ,I[OCTI/I)KGHI/Iﬁ Halen CTpaHbI;

- TOTOBHOCTh M CHOCOOHOCTH 06yqa}01111/1xc;1 K CaMOpa3BUTUIO U CaMOBOCIIMTAHHUIO B
COOTBCTCTBHU C 06H_Ie‘leJ'IOBe‘leCKI/IMI/I HOCHHOCTAMU W HACAIaMHU TI'PAXKIAHCKOTO O6H.ICCTB8_,
HOTpe6HOCTB B (1)I/I3I/I‘leCKOM CaMOCOBCPIICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO'03,H0pOBI/ITeJIBHOI>’I
ACATCIBbHOCTBIO,

- IIPUHATHE U pean3alis IEeHHOCTEe! 310poBOro u 0e30macHoro obpasa *Hu3HH, OepexHoe,
OTBETCTBEHHOE W  KOMIIETEGHTHOE OTHOIIEHHE K COOCTBEHHOMY  (U3MYECKOMY U
IICUXOJIOTHYECKOMY 3/10POBBIO;

JInyHOCTHBIE pe3yabTaThl B c)epe OTHOLICHUH 00y4al0IIMXCH K 3aKOHY, FOCYIapCTBY M
K I'PAXKIAHCKOMY O0LLEeCTBY:



- T'PAXKAAHCTBCHHOCTb, TIpPaXAaHCKasA IO3ULUA AKTUBHOIO W OTBCTCTBCHHOI'O YJICHA
POCCHIICKOTO OOIIECTBA, OCO3HAIOMIET0 CBOM KOHCTHTYIIMOHHBIC TpaBa W OOS3aHHOCTH,
YBXKAIOIIETO 3aKOH U MPaBONOPAJIOK, OCO3HAHHO IPUHUMAIOIIETO  TPATUIMOHHBIC
HalTMOHAJIbHBIC H O6H.I€‘I€J'IOB€‘-I€CKI/IG TYMAHUCTHYCCKUC U JACMOKPATHUYCCKUEC LCHHOCTH,
TOTOBOTO K y4aCTHIO B OOIIECTBEHHOM KU3HU;

- TOTOBHOCTh OOYYalOIMXCS K KOHCTPYKTUBHOMY YYacTHIO B TIPUHSATHHA pEIICHUH,
3aTparuBalOIMX HMX MpaBa W HHTEPECHl, B TOM YHCIIEC B PA3IMYHBIX (popmMax OOIIECTBEHHOM
caMOOpraHu3alyy, caMOyIpaBlIeHUs1, OOIIECTBEHHO 3HAYUMOM 1€ATENbHOCTH;

JIMYHOCTHBIE pe3yJbTaTbl B cd;epe OTHOILIEHUH oﬁyqamumxcsl C OKpy/RaWIUMHU
JIOAbMM:

- HpPaBCTBCHHOC CO3HAHHWC W TIOBCACHHEC Ha OCHOBC YCBOCHUA O6HIC‘-ICJ'IOBC‘-ICCKI/IX
IIGHHOCTCI\/’I, TOJICPAHTHOIO0 CO3HAHUA W NOBCACHUA B IOJUKYIBTYPHOM MHUPE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH Auaior ¢ JpyruMu JIIOAbMHU, JOCTUIaTb B HEM B3aUMOIIOHHUMAHUA, HAXOJUTh
O6IHI/I€ LOCJIN 1 COTPYAHUYATD AJId UX JOCTHUIKCHUS

- TPUHATAE  TYMAHUCTHYECKMX  IIEHHOCTEH, OCO3HAHHOE, YBWXHUTEIBHOE U
no0OpoxenareaIbHOE OTHOIIEHHE K IPYrOMY Y€I0BEKY, €r0 MHEHUI0, MUPOBO33PEHHIO;

- CIOCOOHOCTH K COMEPEKUBAHUIO U (POPMUPOBAHKE MO3UTUBHOIO OTHOIIEHHUS K JIOISIM, B
TOM YHUCJIE K JIULAaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBbSI U HMHBalIMJaM; OepexHoOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOUIEHHE K (PU3UYECKOMY U TCHXOJIOIMYECKOMY 3/I0POBBIO
JPYTUX JIIONEH, YMEHUE OKA3bIBATH IIEPBYIO IIOMOIIb;

- pa3BUTHE KOMIIETCHIIMH COTPYJHHYECTBA CO CBEPCTHUKAMH, JCTHbMHU MIIAJIIETO BO3pacTa,
B3pOCJIBIMA B 00pa30BaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4EOHO-HCCIIEN0BATEIbCKOM,
MIPOEKTHOU M JPYrUX BUAAX JIESTEIHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThbl B cepe OTHOMEHUH 00y4alOUIUXCH K OKPY:KAOIIEMY MHPY,
’KMBOM NPUPoIe, Xy10KeCTBEHHOH KYJIbType:

- MUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayK{, TOTOBHOCTh K HAay4HO-TEXHUYECKOMY TBOPUYECTBY, BiaJIeHUE JOCTOBEPHOU MH(pOpMaLuen
O TEpeloBbIX JIOCTHIKEHUSX M  OTKPBITUAX MHPOBOM M OTEUYECTBEHHO  HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

- TOTOBHOCTh M CIIOCOOHOCTL K 06pa3013aHmo, B TOM 4YHCJIIC CaM006pa30BaHI/II-O, Ha
IPOTAXKCHUU BceH JKU3HH;, CO3HATCIBbHOC OTHOUICHUC K HEIIPCPBIBHOMY 06pa30BaHI/II-O KakK
YCJIOBHUIO YCHGMHOﬁ HpO(l)eCCHOHaHBHOﬁ n O6H.[€CTB€HHOI‘/'I JACATCIIBHOCTH,

JIMYHOCTHBIE pe3yJbTarbl B cepe GU3MIECKOro, NCUX0JOrH4ECKOro, COMAJIBHOI0 U
aKaJeMHU4eCcKOro 0J1aronoy4us 00y4armuxcs:

¢u3nyeckoe, 3MOIMOHATIBHO-TICUXOJIOTHYECKOE, COLMAIbHOE OJlarornoyyyre oOydarommxcs
B OKHM3HM 00pa3oBaTeJbHOW  OpraHu3alMM, OINyLUIeHHE JeThbMH  0€30MacHOCTH U
MICUXOJIOTUYECKOTO KoM(popTa, HHPOPMALMOHHON O€30aCHOCTH.

IInanupyembie MeTanpeaMeTHbIE Pe3yIbTaThl

MeranpeaMeTHble  pe3ylbTaTbl OCBOEHHUS OCHOBHOHM 00pa3oBaTreibHOM MpOTrpamMMbl
MPEACTaBICHbI TPEMs IPyIaMi YHUBEpCAIbHBIX YueOHbIX AericTBuil (Y V/).

1. PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA



BrInyckHHUK Hay4uTCs:

- CaMOCTOSITEJIbHO OTIPEEIISATh LENH, 3aJaBaTh TapaMeTPbl U KPUTEPHUH, IO KOTOPHIM MOXHO
OTIPENICIUTh, UTO 11eJIb JOCTUTHYTA;

- OLICHUBATh BO3MOXHBIE MOCJEJICTBUS JOCTUKEHHS MOCTABJIEHHOM 1€ B JIEATEIbHOCTH,
COOCTBEHHOM >KMU3HU M JKU3HU OKPYXKAIOIIUX JIFO/IEH, OCHOBBIBASCH HA COOOPAKEHUSIX ITHKH H
Mopau;

- cTaBUTh M (POpPMYIHpPOBaTH COOCTBEHHBIC 3aJladydl B 00pa30BATEIBHOUW ICSITEILHOCTH WU
KU3HECHHBIX CUTYAIIHSX;

- OLICHMBATh PECYpPChl, B TOM UYHCIE BpPEMS M JpYyrMe HEMaTepUaJbHbIE PECYPCHI,
HE0OXOIUMBIE /U1 OCTHKEHUS IO0CTAaBICHHON LeNu;

- BI)I6I/IpaTI> OyTb OOCTWIKCHHA MCJIH, IUIaHUPOBATh PCIICHUEC IMOCTABJICHHBIX 3aaady,
ONTUMU3UPYA MAaTCPUAJIBHBIC U HEMATCPUAJIbHBIC 3aTPAaThI;

- OpraHu30BBIBaTH JPQPEKTUBHBIM MOUCK pPECypcoB, HEOOXOAUMBIX ISl JIOCTHXKEHUS
IMOCTaBJICHHOM 1SN,

- COINIOCTABJIATDH MOJYYEHHBINA PE3YIbTaT AESITEIbHOCTH C MOCTAaBICHHON 3apaHee LENblo.
2. Ilo3naBaTe/IbHbIE YHMBepcaIbHble YueOHbIe AelicTBUS
BrInmyckHUK Hay4uTCs:

- MCKaTh M HaXOAWTh 00OOIIEHHBIC CIIOCOOBI PEIICHHs 3a/1ad, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHI WH()OPMAIIMOHHBIM TOWCK W CTaBUTh HAa €ro OCHOBE HOBBIC (ydeOHBIC U
TO3HABATEJIbHBIC) 3a/1a4H;

- KPUTHYECKHM OLEHUBaTb M WHTEPHPETUPOBATh HHGPOPMAIMIO C Pa3HBIX IO3MIIUH,
pacrno3HaBarh U GUKCUPOBATH MPOTUBOPEUHS B UHOOPMALIMOHHBIX HCTOYHHKAX;

- HCIOJIB30BaTh PA3JIMYHBIC MOJACIBHO-CXEMATHUYCCKUE CPEACTBA I MPCACTABICHUSA
CYIICCTBCHHBIX CBA3ECH W 0THOH.I€HPII>1, a TaKXKC HpOTI/IBOpC‘II/Iﬁ, BBISABJICHHBIX B
I/IH(bOpMaI_[I/IOHHI)IX HCTOYHHKAX,

- HaXOOWTb U NPHUBOJUTH KPUTHYCCKUC APr'YMCHTHBI B OTHOLICHUH HeﬁCTBHfI u Cy}KI[eHI/Iﬁ
APYroro; CIOKOMHO H pPa3yMHO OTHOCUTBCA K KPHTHYCCKUM 3aMCYaHUSIM B OTHOLICHHU
COOCTBEHHOTO CYKIACHUA, paCCMATPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHA;

- BBIXOIWUTH 34 PaMKH y‘IC6HOl"O npeaMeTa U OCYLICCTBIIATH I_[CJIeHaHpaBJ'IeHHHﬁ IIOHUCK
BO3MOXKHOCTEH 715 HIUPOKOIo 1nepeHoca CpCaACTB U croco6os ﬂeﬁCTBHH;

- BbBICTpanBaTb MHAUBHUAYAJIbHYIO 06p330BaTeJ'IBHy'IO TPACKTOPUIO, YIUTLIBAS OTPAHUYCHUA
CO CTOPOHBI APYI'UX YYACTHUKOB U PECYPCHBIC OTPaHUYCHUA;

- MEHSTbH U YIE€P’KUBATh Pa3HbIE MO3UIUH B I03HABATEIBLHOM IEATENBHOCTH.
3. KoMMyHHKaTHBHbIC YHHBepcaIbHbIe y4eOHbIC 1eHCTBUS
BbInycKHHMK HayunuTCs:

- OCYHICCTBJIATH ACJTOBYIO KOMMYHHUKAIIUIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCJIILIMU (KaK
BHYTpH 06pa30BaTeJlBHOI>'I opraHusanv, Tak U 3a €¢ Hpe,[[e.]laMI/I), HOI[6I/IpaTB MapTHEPOB I



JIETTOBOM KOMMYHUKAIIMM HCXOJSl U3 COOOpaXCHHWH pe3yNbTaTUBHOCTU B3aMMOJICHCTBHSA, a HE
JIMYHBIX CUMIIATHI;

- MpPU OCYIIECTBICHUHM TPYNNOBONH pabOTHI OBITH KaK PYKOBOAMTEIEM, TaK U HWICHOM
KOMaHJIbl B pa3HbIX POJIsiX (TeHepaTop WeH, KPUTHK, UCIIOJIHUTENb, BHICTYNAIOIINN, SKCIIEPT H
T.J1.);

- KOOpAMHHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSX pPEaAJbHOIO, BUPTYaJIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMO/ICHCTBUS,

- Pa3BEepHYTO, JIOTUYHO M TOYHO H3Jararb CBOIO TOYKY 3pEHMS C HCIOJIB30BAaHUEM
a/IeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPE/CTB.

IIpenMeTHbIE

BbIMyCKHUK HAYYUTCS
JJIeMeHTbI TEOPUH MHOKECTB M MATEeMATHYeCKOM JIOTHUKH

OnepupoBars Ha 6a30BOM ypOBHE MOHATHSAMH: KOHEYHOE MHOXECTBO, SJIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, IIepeceyeHre U OO0beAMHEHHE MHOXECTB, YHCIOBbIE MHOXKECTBA Ha
KOOpJIMHATHOM MpsIMOW, OTPE30K, MHTEpBall; ONEpHUpOBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU:
YTBEP)KJICHHE, OTPHUIIAHUE YTBEPXKICHUS, WCTHHHBIE W JIOKHBIC YTBEPXKICHUSA, TPUINHA,
CIIEZICTBHE, YACTHBIA Ciy4ail OOIIero yTBepXACHHUS, KOHTPIPUMEP; HAXOIUTh MepecedeHue U
o0beTMHEHNE ABYX MHOKECTB, NMPEICTABICHHBIX TpadUuecKy Ha YUCIOBOW MPSAMOIl; CTPOUTH Ha
YUCJIOBOW MPSAMOM MOAMHOKECTBO YHCIOBOIO MHOXKECTBA, 33JJAHHOE MPOCTEUIIMMHU YCIOBUSIMU;
pacrno3HaBarh JOKHbBIE YTBEP>KICHHUS, OIIMOKH B pacCyKJICHHIX, B TOM YHCIIE C UCTIOJIb30BaHUEM
KOHTPIPHUMEPOB.

B nosceonesnoti sxcuznu u npu usyuenuu opyeux npeomemos:

- HUCIIOJIb30BaTh YHCJIOBBIC MHOXKCCTBa Ha KOOpHHHaTHOﬁ HpHMOI;'I AJI1 OIIKMCaHus pPE€ajIbHBIX
IIpouecCoB U HBHCHHﬁ;

- IPOBOJAUTH JIOTUUECKHUE PACCYKJICHUS B CUTYallUsIX TTIOBCEAHEBHOM KU3HU.
Yuciia u BbIpaKeHU s

OHepI/IpOBaTB Ha 0a30BOM YPOBHC TOHATHUAMU: LOCJIOC UYHUCIIO, HACJIUMOCTb YHUCCI,
OOBIKHOBEHHAS I[p06b, JCCATHYHAasA I[p06b, panmuoOHaJIbHOC 4YHCIIO, HpI/I6J'II/I)KéHHOC 3HA4YCHHUC
quciia, 4aCTb, O0JI, OTHOIICHHEC, ITPOLCHT, INIOBBIMICHHC W IIOHMIKCHHUC Ha 3aJJaHHOC 4YHCIIO
IIpOLCHTOB, MaCH_ITa6; OIICpHUPOBATL Ha 0a3oBOM YPOBHC IIOHATUAMMU: JIOFapI/Iq)M qucJia,
TPUTOHOMETPUYICCKAsA OKPYKHOCTB, I'palyCHas ME€pa yria, BEJIMYNHA yIJIa, 3aIaHHOT'O TOYKOM Ha
TpHFOHOMCTpH‘-ICCKOfI OKPY)XHOCTH, CMHYC, KOCUHYC, TAaHI'CHC U KOTAHTCHC YIJIOB, UMCIOLIUX
IIPOU3BOJIBHYIO BCJIIMYNHY;, BBIIIOJIHATD apI/I(I)MeTI/I‘{eCKI/Ie JIENCTBUSA C OCJIbIMU )51
palluOHAJIBHBIMU YHUCJIAMU; BBIIIOJIHATH HECJIOKHBIC Hp606paBOBaHI/I$I YHCJIOBBIX BBIpa)KeHHﬁ,
COACpIKAINUX CTCIICHU YHCCII, 0o KOpHHU H3 YUCCII, 1100 HOFapH(bMLI YuCCJl; CpaBHHUBATH
pallHOHAJIBHBIC YHCJIa MCEKAY CO6OI>'I; OLCHHBATb U CpPaBHUBATH C pAUOHAJIBHBIMHU YHCIAMU
3HAUEHUS LIENIbIX CTEIEHEH qucel, KOpHCfI HaTypaHLHOﬁ CTCIICHU U3 YUCCII, J'IOl“apI/I(bMOB YHUCCII
B IMPOCTBIX CIydasdx, H306paH(aTL TOYKaMH Ha YHCIIOBOM HpHMOf/'I LCJIBIC U pallMOHAJIbHBIC YUCJIA;
1/13o6pa>1<aTb TOUKaMH Ha YHCIOBOM HpHMOﬁ [CJIbIC CTCIICHU YUCCII, KOPHU HaTypaHBHOﬁ CTCIICHU
13 YHUCCII, JIOFapI/I(I)MBI YUCCI B MPOCTBIX CIIy4YasAX; BBINIOJIHATE HCCJIOKHBIC npeo6pasoBaHI/I$1
OCJIbIX U ,[[pOGHO-paL[I/IOHaHLHLIX 6yKBeHHLIX BLIpa)KeHPIfI; BbIpa’KaThb B HpOCTGfIH.IHX cJIydadax U3



paBEHCTBA OJHY IIEPEMEHHYIO 4Yepe3 JpYrHe; BBIUMCIATH B IPOCTBIX CIIydasX 3HAYCHUS
YHUCIOBBIX W OYKBEHHBIX BBIPDOKCHMH, OCYLIECTBISAS HEOOXOOUMBIE TIOJCTAHOBKA U
npeoOpa3oBaHusl; H300pakaTh CXEMAaTUYECKH Yrojl, BETMYMHA KOTOPOTO BhIpaXkKeHa B Ipagycax;
OLICHMBATh 3HAKU CUHYCA, KOCHHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YITIOB.

B noeceonesnoti owcusnu u npu usyuenuu Opyeux YueOHbIX HpeOMemo8:. BBIOIHATh
BBIYHCIICHUS TPH PEIICHWW 3a/ad TPAKTUYECKOTO XapaKTepa; BBIMIOJIHATh IMPAKTHYCCKHE
pacyeThl C UCIOJIL30BAHUEM MPH HEOOXOJMMOCTH CIIPABOYHBIX MAaTEPUAIOB U BBIYMCIUTEIIBHBIX
YCTPOKUCTB; COOTHOCHTD pEabHBIC BEIMUNHBI, XaPaKTCPUCTUKNA 0OBEKTOB OKPYXKAIOIIETO MHUPA C
WX KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMH; HCIIOJIb30BaTh METO Il OKPYIJICHHSI, IIPUOIVKSHUS U
MPUKUIKA TIPU PEIICHUH TIPAKTUICCKUX 3a/1a4 TTOBCETHEBHOMN KHM3HMU.

YpaBHeHUsS] M HEPABEHCTBA

Pemare nuHeliHbIE ypaBHEHNS U HEPABEHCTBA, KBAJIPATHHIC YPAaBHEHHUS;

peiars jorapupMuyecKue ypaBHEHHUS U MPOCTEUIINE HEPABEHCTBA;

penarh oKa3aTesIbHbIE YPAaBHEHUS U IIPOCTENIINE HEPAaBEHCTBA;

MIPUBOANTH HECKOJIBKO MPUMEPOB KOPHEN IMTPOCTEMNIIETO0 TPUTOHOMETPUYECKOTO YPAaBHEHHS.
B noeceonesnoui dcusHu u npu uzyuenuu opy2ux npeomemos:

- COCTaBJIATH KW pelIaTb YPAaBHCHUA U CUCTEMBI ypaBHeHI/II\/’I npru pEI€HUU HECIOXKHBIX
IMPAKTHYCCKUX 3a1a4.

D yHKUUHA

OmnepupoBars Ha 0230BOM YPOBHE NMOHSATHIMHE: 3aBUCHMOCTh BEITHYHH, (PYHKIIHS, apTyMEHT
W 3HaueHWe (YHKIMU, OO0NacTh OMpPENETICHUS W MHOXKECTBO 3Ha4eHWH (yHKIWU, Tpadux
3aBHCUMOCTH, TpaduK QyHKINHU, HYIM QYHKIIMH, IPOMEKYTKA 3HAKOMIOCTOSIHCTBA, BO3pACTaHUE
Ha YMCJIIOBOM IPOMEXKYTKE, YObIBaHHUE Ha YHCIIOBOM IPOMEKYTKE, HAUOOJIbIICe U HAMMEHBIIICS
3HaueHUe (PyHKIIMU Ha YKCIOBOM ITPOMEKYTKE, MEPHOINIECcKast (YHKIUS, TIEPHOT;

omepupoBaTh Ha 0A30BOM ypOBHE MOHATUAMU: MpsiMas U oOpaTHasl MPONOPLHUOHAIBHOCTh
TUHEIHAas, KBapaTU4Hasi, JorapudpmMudeckas 1 rnokasareibHas GyHKIUU, TPUTOHOMETPUUECKUE
¢byHkuuM; pacro3HaBarh IpaduKu  3JIEMEHTapHBIX (QYHKUMNA: mpsMoM u  oOpaTHOI
MPOMOPLIUOHAIBHOCTH, JIMHEHHOW, KBaApaTUYHOM, JoTapudMUUECKON U TMOKa3aTelbHOU
(GYHKIMIA, TPUTOHOMETPUYECKUX (PYHKITUI;

COOTHOCHTD I'paUKH 3MeMEHTAPHBIX QYHKIUNA: MPSAMOM 1 00paTHON MPONOPIUOHATIBHOCTH,
JINTHEWHOM, KBaJIpaTUYHOM, JorapupMHuIeCcKOr u MOKa3aTeIbHOMN GbyHKUINH,
TPUTOHOMETPHUECKUX (PYHKIHI ¢ HOpMyIaMU, KOTOPHIMU OHU 33aHBbI;

HaXOAMTh MO rpaduKy NpUOIMKEHHO 3HAYCHHS (PYHKIIMH B 3a/laHHBIX TOUKAX;

ompenenate mo rpaduky cBoiicTBa (GyHKUMU (HYIH, MPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEKYTKA MOHOTOHHOCTH, HalOOJIbIINE U HAUMEHBIIINE 3HAUYSHUS U T.I1.);

CTPOMUTH 3CKU3 Ipaduka (YHKIHUH, YAOBIETBOPSIOLIEH NpUBEJEHHOMY HaOOpy YCIOBHIA
(mpoMexXyTkH BoO3pacTaHus / YObIBaHHWS, 3HaueHHe (QYHKIUM B 3aJaHHOM TOYKE, TOYKH
JKCTPEMYMOB H T.11.).

B noeceonesnoii srcuznu u npu uzyuenuu opyeux npeomemog:. ONpeNeNnaTh Mo Trpadukam
CBOWCTBAa pEANbHBIX MPOILECCOB W 3aBUCUMOCTEH (HAamOOJbIINEe W HAMMEHbIINE 3HAYCHUS,



NPOMEXKYTKM  BO3pacTaHusi M  yObIBaHMSA, MPOMEKYTKM 3HAKONOCTOSHCTBA M T.IL);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKOU CUTYALUH.

Dj1eMeHTbl MATEMATHYECKOr0 AHAJIH3A

OmnepupoBare Ha 0a30BOM YpOBHE TOHSATHSMH: TIPOM3BONHAS (YHKIMH B TOYKE,
KacareibHas K rpaduKy GyHKINH, IPOU3BOIHAS (YyHKIINH;

OTIpENeNIATh 3HAUYEHHE MPOM3BOMHON (DYHKIIMM B TOYKE MO M300paKEHUIO KacaTeIbHOW K
rpaduKy, MPOBEJICHHON B 3TOH TOUKE;

peniarh HEeCJIOKHBIE 33/1a4uid Ha IPUMEHEHHUE CBA3U MEXY MPOMEKYTKaMU MOHOTOHHOCTH U
TOYKAMHU JKCTpeMyMa (YHKIIMH, C OAHOW CTOPOHBI, U TMPOMEKYTKaAMHU 3HAKOIOCTOSHCTBA M
HYJSIMU TIPOU3BOTHON 3TOW (PYHKIIMH — C IPYTOM.

B nosceonesnoti orcusnu u npu uzyueHuu Opyeux npeomemos: TONb3yACh Tpaduxamu,
CpPaBHHMBATh CKOPOCTH BO3pacTaHus (pOCTa, MOBBIMICHUS, YBEJIMYCHUS W T.II.) WIH CKOPOCTH
yObIBaHMsI (ITaJICHYS, CHIDKEHHSI, YMEHBIIICHUS U T.I1.) BEJIMYMH B PEATLHBIX MPOIIECCax;

COOTHOCUTHh TpaduKH pPEATbHBIX TIPOIECCOB M 3aBHCHUMOCTEH C UX ONHCAHHUSIMHU,
BKJIIOYAIOIIMMH XapaKTEPUCTUKH CKOPOCTH M3MEHEHMsI (OBICTPBIA POCT, TUJIaBHOE TIOHMKEHHUE U
T.IL.);

HUCITOJIB30BaTh Fpa(bI/IKI/I PC€ATIBbHBIX TPOUECCOB A PCIICHUA HECIOXKHBIX MPUKIAJIHBIX
3a7a4, B TOM YHMCIIE OTNIPEeNsis o TpaduKy CKOPOCTh X0/ IMpoliecca.

CrarucTuka v Teopusi BepOSITHOCTH, JIOTHKA U KOMOMHATOPHUKA

OnepupoBare Ha 0a30BOM YpOBHE OCHOBHBIMH OIHCATECIFHBIMH XapaKTEPUCTHKAMHU
YUCJIOBOTO Habopa: cpeaHee apudMeTnieckoe, MearnaHa, HanooJbIIee 1 HaMMEHbIIee 3HAYCHUS;
OTIepHpPOBaTh Ha 0Aa30BOM YpPOBHE MOHSTHUSMHU: YaCTOTa M BEPOSTHOCTH COOBITHS, CITydailHBIN
BBIOOD, OIBITHI C PABHOBO3MO)KHBIMH AJIEMEHTAPHBIMH COOBITUSIMU;

BbIYUCIIATH BEPOATHOCTU COOBITHI Ha OCHOBE moJacucra yucia uCxXoa0B.

B nosceonesnoii scusnu u npu uzyuenuu Opyeux npeomemosg: OICHUBaTh U CPaBHHUBAThH B
MPOCTBIX CIIydasiX BEPOSTHOCTH COOBITUH B pEANbHOW JKWU3HU; YHTaTh, COIOCTAaBIISTS,
CpaBHUBAaTh, MHTEPIPETUPOBATh B MPOCTHIX CIy4asX pealbHbIC JTaHHBIC, NPEICTABICHHBIC B
BHJIC TaOMNHII, TUarpaMm, rpa)uKoB.

TexkcToBBIE 3a1a9H
Pemiath HeCnOXXKHBIE TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB;

- AHAJIM3UPOBATL YCJIOBUC 3aJa4du, IIpU HCO6XO,Z[I/IMOCTI/I CTpOUTL I €€ PpCHICHUA
MAaTeMAaTU4YCCKYO MOJICIIb,

- TIOHUMAaTh U UCIOJB30BaTh IS PEIICHUs 3a/adyu UHPOPMAIIHIO, PEAICTABICHHYIO B BHJIE
TEKCTOBOM W CHUMBONBHOM 3amuic, cXeMm, Talnui, JuarpamM, TpaduKoB, pPHUCYHKOB;
* NeifiCTBOBATH 10 AITOPUTMY, COAEPIKAIIEMYCsl B YCIIOBUU 33/1a4H;

- UCIIOJIB30BAaTh JIOTUYCCKUC PACCYKACHHUSA IPU PCHIICHUHN 3a/1a9U;

- pa6OTaTL C H30BITOYHBIMU YCJIOBUSMH, BBI6I/Ipa$I U3 Bceit I/IH(I)OpMaI_[I/II/I, JaHHBIC,
HCO6XO,Z[I/IMLIC JJId pCHICHUS 3a1a4U,



- OCYIIECTBJIATH HECIOXHBIA Mepedop BO3MOXKHBIX pEUICHWH, BbIOUpas U3 HUX
ONITUMAJILHOE TI0 KPUTEPHSIM, CHOPMYIHUPOBAHHBIM B YCIOBUU;

- QHAJIM3HUPOBATh U UHTEPIIPETUPOBATH MOIYYCHHBIE PEILICHNS B KOHTEKCTE YCIOBUS 3a1a4H,
BBIOMPATH pelIeHus], He IPOTUBOPEUAINE KOHTEKCTY;

peuaTrhb 3a1a4r Ha pacqéT CTOMMOCTH NIOKYIIOK, YCJIYT, IMOC3A0K U T.II.;

pelIaTh HECIIOKHBIE 3a/laud, CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO BJaJ€HUU (PUPMO,
MPEANPUATHEM, HEIBUKUMOCTBIO;

peuaTtb 3aJadyd Ha MPOCTHIC NPOLCHTHI (CI/ICTGMI)I CKHJOK, KOMI/ICCI/II/I) N Ha BBIYHCJIICHHC
CJIOKHBIX MMPOLCHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPCANUTOB U UIIOTCK,

pelars MpakTUYEeCKUe 3ajlaud, TpeOyrollrue MCIOIb30BaHMUS OTPHUIATEIbHBIX YHMCEN: Ha
onpezesieHNe TeMIIEpaTyphl, Ha ONpPEeIeHUE MOJI0KEHUSI Ha BpEMEHHOM ocH (10 Halllel 3pbl U
[I0CJIe), Ha IBWKEHHE JIEHEKHBIX CPEJCTB (MPUX0J1/pacxol), Ha ONpe/iesIeHHe IITyOUHbI/BBICOTHI U
T.I.; UCIIOJIb30BaTh MOHATHE MacuITala Jyisd HaXOXK/IEHUsI paCCTOSHUM U JUIMH Ha KapTax, IJlaHax
MECTHOCTH, MJIaHaX MOMEIIEHHH, BEIKpOUKax, MpU paboTe Ha KOMIBIOTEPE U T.II.

B nosceonesnoti sxcusnu u npu uzyuenuu opy2ux npeomemos:

- p€IaTh HECIOXHBIC MNPAKTUYCCKHUE 3aJadM, BO3HUKAIOMIME B CHTyallUAX HOBC@}IHGBHOﬁ
KHU3HHU

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS
Dnemenmul meopuu MHOMHCECHE U MAMEMAMUYECKOU 102UKU

- Onepuposamv  NOHAMUAMU.  KOHEYHOE  MHONCECMBO,  DNeMeHM  MHOMCecmad,
NOOMHOJCECNB0, Nepecedenue U 00beOUHeHUe MHONCEeCm8, YUCI08ble MHONMCeCmed Ha
KOOpPOUHAMHOU NPAMOU, OmMpe30K, UHMEPBAL, HNONYUHMEPBAL, NPOMENCYMOK C B8bIKOIOMOU
moukotl, epaguieckoe npedcmasieHue MHONCECHE HA KOOPOUHAMHOU NIIOCKOCTU,

- onepuposamv NOHAMUAMU. YMEEPIHCOeHUe, OMPUYAHUe YMEEPHCOeHUs, UCMUHHbIE U
JIOJICHblE YMBEPICOeHUS, NPUYUHA, Clle0cmeue, YacCmHbull Caydat ooujeco ymeepiucoeHus,
Koumpnpumep,

- npoeepiniob l’lpMHClaﬂe.?fCHOCmb ajlemenma MHoaHcecmes),

- Haxooums nepeceyeHue U 00beOUHEHUe MHONCeCms, 8 MOM Hucie HpPeoCmAasleHHbIX
epaghuuecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCHIU,

- NPOBOOUMb 0OKA3aMebHble PACCYHCOEHUS Ol 000CHOBANHUSL UCIUHHOCIU YINGEPHCOCHUI.
B noBceaHeBHOM KU3HU U NIPU U3YYECHUU JPYTUX MPEAMETOB:

- UCnoOJb306amb 4YuUcCio6ble MHOIMCECNBA HA KoopduHamHoﬁ npﬂMOlZ u Ha KOOpauHClWIHOZZ
nAOCKOCmU Ol ONUCAHUSA PEeallbHblx npoyeccos u ﬂG]Z@HMlZ,'

- 1po6ooUMb OOKA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEGHOU JHCUSHU, NpU
peutenuy 3a0ay u3z opyeux npeomemos.

Yuciia ¥ BbIpakeHUs



C80600HO oOnepuposamv NOHAMUAMU: Yeloe YUCTO, OelUMOCMb Uucel, 00bIKHOBEeHHAs
O0podb, decamuunas 0pobb, payUOHAIbHOE YUCILO, NPUOTUINCEHHOE 3HAUEeHUe YUCId, YaCmb, 004,
OmHoOuleHue, NPoYeHm, nosvluleHUe U NOHUMCEHUe HA 3A0aHHOe YUCTIO NPOYEHMO8, MACUmao,

npueoaumb npumepbsl wucei ¢ 3A0AHHBIMU CEOUCTNEAMU c)efluMocmu;

onepupoeamv  NOHAMUAMU:  JO2APUPM  HUCTA, MPUSOHOMEMPUUECKAS]  OKPYHCHOCMDb,
paouaHHas U 2padycHas —mepa  yeid, GeluyuHa - yend, 3a0aHHO20 — MOYKOU — Ha
MPUSOHOMEMPUYECKOU OKPYHCHOCTU, CUHYC, KOCUHYC, MAHCEHC U KOMAHZEHC Y208, UMEIOUUX
NPOU3BONbHYIO 8EIUYUHY, YUCIA € U T,

BblNOJIHANMb apudmemuqemue deﬁcmeuﬂ, couemas yCmHbvle U NUCbMEHHblE npuembl,
NPUMEHRSA npu HeoOX00UMOCIU 8bIYUCTIUMENbHbIE yCWlpOZZCWlGCl,'

HAX0O0UmMb  3HAYEHUS KOpHA HamypaﬂbHoﬁ cmeneHu, cmeneHu ¢ payuOHAalbHbIM
nokasameiem, JZOZLZlequa, UCNONb3)YA npu HeoOX00UMOCIU 8bIYUCTIUMETbHbIE yCthOﬁCWt@d;

NONb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX paAcuemax, Hnposooums no
U38eCMHbIM (POpMYIaM U Npasuiam npeodpaz08aHusi OYKEEHHLIX GbIPANCEHUl, GKIIOUAIOUIUX
cmenenu, KOpHU, 102apughmsl u mpucoHomempuieckue QyHKyuu,

HAxXooumv 3HAYEHUs. YUCTIO0BbIX U OVYKBEHHBIX GbIPANCEHUN, OCYWECMEIss HeoOXooumbvle
NOOCMAaHOBKU U NPeodPA308aHUSL;

- u300padicamv cxemMamuyecku Yeou, GelUYUHA KOMOPO20 6blpadceHd 8 2paodycax uiu
paouauax;

- UCNONB308AMb NPU PeuleHUU 3a0ay MabIUiHble 3HAYEHUS MPUSOHOMEMPULECKUX PYHKYULL
Venos;

- BLINONIHAMb NEPesoo0 GETUUUHDL Y2ld U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 00PAMHO.

B noBcenHeBHOU JXKM3HM M TpPU HM3YYEHUU JPYIHMX YYE€OHBIX MPEIMETOB. 6bINONHAMb
0elicmaUsl ¢ YUCI08bIMU OAHHbIMU NPU peuleHuU 3a0a4 NpaKmuyecko2o Xapakmepa u 3a0a4 u3
PA3IUYHBIX obnacmeti 3HAHUL, UCHONL3YS NPU HEoOXOOUMOCMU CHPABOUHble Mamepuanvl U
8bIYUCTUMENbHbIE YCMPOUCMEd, OYEeHUBAMb, CPABHUBAMb U UCNOIb308AMb NPU  peuleHuu
NPpAKMu4eckux 3a0ai 4Yuclosvle 3HAYEHUs DealbHblX GelUYUH, KOHKPEMmHble YUCI08ble
Xapaxkmepucmuxu 00beKmos oKpyHcaoue2o Mupa.

YpaBHeHUsSI M HEPABEHCTBA

- Pewwamo PAYUOHATIbHbIE, NOKA3ANE/IbHblE U ﬂOZClpM¢MM1l€CKM€ YPAaeHeHUus U HepaseHcmeda,
npocmeﬁmue uppayuoHajlbHble U MmMPUSOHOMeEMPU4YeCKue ypasHeHUusl, HepaeeHcmea U Ux
cucmemaul,

UCNONb306AMb MemoObl PeuleHUsl YPasHeHull: npugedeHue K 8udy «npoussedeHue pagHo
HYII0Y» UMU «YACMHOE PABHO HYII0Y, 3aMeHA NEPeMeHHbIX; UCNONb308amb Memoo UHMEPBAN08
0/ peulenus HepaseHcme,

- ucnonvzoeamv epaguyeckuii. Memoo O NPUOTUINCEHHO20 peuleHUsi YPAasHeHUull U
HepaseHcms;

- U3006padcamov Ha MPUSOHOMEMPUUECKOU OKPYHCHOCTU MHONCECTBO PeUuleHUti NPOCMetuiux
MPULOHOMEMPULECKUX YDABHEHUU U HEPABGEHCMS,



- BbINONHAMbL OMOOP KOPHEl YPAGHEeHUU UIU PeueHUull Hepasencms 6 COOMEEmCmEUU ¢
OONOTHUMENbHLIMU YCIOBUAMU U O2PAHUYEHUsAMU. B noscednesnoll scusnu u npu usyyeHuu
Opy2ux yueOHvIX NPeOMemos:

- COCMaenamsb U peuwiams YPaeHeHus, CUCHeMbl YPAGHEHUll U HepA8eHCMed Npu peuleHuu
3a0a4 Opy2ux yueoHvix npeomemos,

- UCNOIB3068AMb YPAGHEHUS U HEPABEHCMBA Ol NOCMPOEHUSL U UCCTIe008AHUS NPOCMEUUUX
MamemMamuyecKux Mooeiell peaibHblX CUmyayul uiu nPUKiIaoHsbixX 3a0ay;

- yMemb UHMEPRPEmupos8ams NONYYEHHbIUL NpU pPeueHUU YPAeHeHUs, HepaseHCmea Ulu
cucmemvl pe3yibmam, OYeHUsamsv e20 Nnpasoonododue 6 KOHmeKcme 3A0aAHHOU PeanbHOU
cumyayuu Uiy NPUKIAOHOU 3a0ayu.

OyHKINU

Onepuposams NOHAMUAMU. 3ABUCUMOCMb  GETUYUH, (DVHKYUS, apeSyMeHm U 3HauYeHue
@yHKyuu, obnacmo onpeoeneHuss U MHONICeCmM80 3HAYEHUU @YHKYuU, epagux 3a8UcCUMOCmU,
epaguk GyHKyuu, HyIu GYHKYUU, RPOMENCYMKU 3HAKONOCOAHCIMEA, 803PACIAHUE HA YUCTOBOM
npomedicymie, yovleanue HA YUCTIOBOM NPOMENCYMKe, Hauboavbliee U HAUMEHblUlee 3HAYEHUe
@QYHKYUU HA YUCTOBOM NPOMENCYMKe, NEPUOOUYECKAs QYHKYUs, Nepuood, Yemuds U HedemHdas

QyHrkyuu;

onepuposamv NOHAMUAMU. NPAMAs U 00paAmHas NPONOPYUOHANTbHOCMb, JIUHEUHAs,
K6aopamuunas, 102apupmuyeckas u NOKa3amenbHas YHKYUuU, mpuecoHomempuyeckue QyHKyuu,

- onpedenamb 3HAuUeHUe QYHKYUU NO 3HAYEHUN) aAPSYMEHMA NpuU pPAa3ludHblX CHocodax
3a0anus QyHKyuu,

- cmpoums 2paguKkuy U3y4eHHuIX QYHKYULL;

Onuckleamv No 2paguky u 8 NPOCMEUuux Cayuasx no gopmyne nosedeHue u CeolUcmed
@yHKYULl, HAX00umsv No epaghuxy GyHKYuU HauboIbUUe U HAUMEHbULUE 3HAYCHUS,

cmpoums 3cKu3 epaguka @yHKyuu, yoosiemeopsaujell NpuseOeHHoOMy HaAbOpy YCi08Ull
(npomedicymku  803pacmanusi/yovieanus, 3HavyeHue @yHKYuu 6 3A0AHHOU MOouKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYAU QYHKYUU U M.0.);

pewams ypasHerusi, NpocCmeiuiue CUCmeMbl YPAeHeHUll, UCHONb3YS CBOUCMBA (IYHKYULL U UX
epaghuxos.

B noeceonesnoii sicusnu u npu uzyuenuu opy2ux yueOHvlx npeomemos:

- onpeodensimov No epapuxkam u UCnoIb308amv OJisl peuleHuss NPUKIAOHbIX 3a0ad C8OUCMEa
PeanvhblX npoyeccos u 3asucumocmeri (Haubonvuiue U HauMeHbuiue 3HAYeHUs, NPOMENCYMKU
803pacmanus u yOvl8anus QYHKYUU, NPOME’CYMKU 3HAKONOCMOAHCIEA, ACUMNMOMbL, NEPpUoo U
m.n.);

- UHmepnpemupoedaniob CcBolCmMBa 6 KOHMeKcme KOHerl’I’IHOZZ l’lpaKmulteCKOZZ cumyayuu,

- onpedensimb no epaguram npocmetiuue XapaKmepucmuky nepuoouteckux npoyeccos 6
buono2ul, IKOHOMUKe, MY3blKe, PAOUOCEA3U U Op. (AaMnaAUmMyoa, nepuoo u m.n.).

D1eMeHTbl MATEMATHYECKOr0 AHAJIH3A



Onepuposams NOHAMUAMU: NPOU3BOOHAS (QYHKYUU 6 MOUKe, KACAMENbHASL K ZPAQuKy
@yukyuu, npouzsoOHaAs GYyHKYUU,

- BbIYUCTAMb NPOU3BOOHYIO OOHOUNIEHA, MHO2OYNIEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
cymmbl QhyHKyUl,

- BLIYUCTAMb  NPOUIBOOHBIE INEMEHMAPHLIX (OVHKYUNL U UX KOMOUHAYUL, UCNOTb3YS
CNpaBoYHbIe MAMEPUATBL,

- uccredosamv 8 NPOCMENWUX CAyHasax @YHKYuu Ha MOHOMOHHOCMb, HAXOOUMDb
Haubonvue U HAUMeHbWUe 3HAYeHUs (OYVHKYUll, cmpoums 2papuku MHO20YLEHO8 U
npocmeuuux payuoHaibHblx @YHKYUti ¢ UCHONb308AHUEM anNapama Mamemamuiecko2o
amanusa.

B nosceonesnou scusnu u npu uzyueHuu opyeux y4eoOHbvix npeomemos:

pewams NpuKkiaoHvle 3a0ayu U3 Ouonocuu, QUIUKY, XUMUU, DKOHOMUKU U OpYeux
npeomMemos, Céa3aHHble C UCCIe008aHUeM XaAPAKMEPUCMUK PEAlbHbIX NPOYECCO8, HAXOHCOEHUEeM
HAUOONLUUX U HAUMEHLUUX 3HAYEeHUL, CKOPOCTU U YCKOPEHUsI U M. 1.,

UHMEpPNPemupo8ams NOJYy4eHHble pe3yibmamoi.
CraTucTuKa U TeOpHs BEPOSTHOCTH, JJOTMKA M KOMOUHATOPHUKA

Hmems npe()cmaeﬂeﬁue o ()uCermelx U HeEnpepvleHblX CleUClﬁHle geluvuHax u
pacnpedeﬂeﬂuﬂx, O Heszaeucumocmu Cﬂy'iaﬁHblx BEIUYUH,

- umeniob npedcmaeﬂeﬂue 0 Mamemamu4eckom OHCUOAHUU U ()ucnepcuu CﬂyqaﬁHblx BENUYUH,

- umems npeocmasgieHue O HOPMANTbHOM pacnpedeleHuu U npumepax HOPMAIbHO
pacnpeoenieHHbIX CIyYAlHbIX GeTUYUH,

NOHUMAMb  CYMb  3AKOHA  OONLWMUX HUCel U  B8bIOOPOYHO2O Memoodd UMepeHUs
gepossmHocmet,

umemos npeécmaeﬂenue 06 yCﬂOGHOﬁ eeposimHocmu u o NoAHOU eeposimHocmu, npuUMeHANnsb
ux 6 peuieHuu 3a()aq;

umMenms npeoCmasieHue O BANCHLIX YACHHbIX SUOAX PACHPeOeNeHUll U NPUMEHSMb UX 6
peueHuu 3a0a4;

- umMems npeocmasiienue 0 Kopperayuu Ciy4aiuHblX @eluduH, 0 JTUHEUHOU pecpeccui.
B noeceonegrnoui socuznu u npu usyyenuu opyeux npeomemos:

- BBIYUCTIAMb WU OYEHUBAMb BEPOSMHOCIU COOLIMULL 8 PEATbHOU HCUSHIL,

- gbIOUPAMb NOOX0OsAUUE MEMOObl NPEOCMasleHUs U 00PAOOMKU OAHHBIX,

- ymemb peutanb HeClO0HCHblE 3a0a4u Ha npumeHeHue 3aKoHa bonvbuux yuces 6 coyuojiocuu,
cmpaxoeaHuu, 3dpa600xpaHeHuu, obecneuenuu 6e30nACHOCMU HACENEHUS 6 Hpe36bl'{alZHle
cumyayusix.

TexcToBBIE 3a1a9H
Pewams 3a0auu paznvix munos, 8 mom wucie 3a0ayu NOGbIUEHHOU MPYOHOCMUL;

- 6bl6upaﬂ’Ib ONMUMANbHBIL MEMOO PpeutleHus 361()61111/[, pacecmampueasd pasiudHvle MemOObl,'



- cmpoums Mo0eb peuleHus 3a0a4u, NPooOUmMb 0OKA3AMeENbHblEe PACCYHCOCHUSL,

- pewambs 3adaqu, mpedyrowue nepedoOpa BapUAHMO8, NPOBEPKU YCIO8Ul, 8blO0pPA
ONMUMANLHO20 Pe3yIbmamad;

- dHAJduuposanmv u uHmepnpemuposeaniv pesyibmdamsvl 6 KOHmeEKcme YClo6Usl 361061‘[“,
8bl6upal’I1b PEULeHUsl, He npomusopedaljue KOHnexkcmy,

- nepesooumsv npu peweHuu 3a0avu uHpopmayuio u3 00HoU opmvl 8 Opyeylo, UCNOAb3Y5
npu HeobX0OUMOCMU CXeMbl, MadIUYbl, 2PAPUKU, OUASPAMMbL,

B nosceonesnou srcusnu u npu uzyuenuu opysux npeomemos:

- pewams npakmuyecKue 3a0ayu U 3a0ayu u3z opyeux npeomemos.

Conepixanne paKkyJIbTaTHBHOIO Kypca.
1. Tpuronomerpuuyeckue pyHkuuu (9 4.)

Tpuronomerpuueckue QyHKUIUU YrIoBoro aprymenta. @opmynel npuseaeHus. [Ipocreiimue
TPUTOHOMETPUYECKHE ypaBHEHUsA. J[Ba MeToAa penieHuss TPUTOHOMETPHUYECKUX YPaBHEHUWU;
BBEICHHE  HOBOU MePEMEHHOMN W Pa3lOKEHWE HAa  MHOXKHWTENHU. OnHopoHBIE
TPUTOHOMETPUYECKUE BBIPAXKECHHUSL.

2. Iloka3areabHasi u Jorapupmudeckas pynxuuu (14 4.)

[TokazarenbHast ¢yHkus, ee cBolicTBa u rpaduk. [lokazarenpHbie ypaBHeHUs. [loka3arenbHbIe
HepaBeHcTBa. Dynkumss y = logx, ee cBoiictBa u rpaduk. CpoiicTBa sorapudmos.
Jlorapudmuueckue ypaBHeHusa. Jlorapudmuueckne HepaBeHCTBA. Ilepexonq K  HOBOMY
OCHOBAHUIO JIorapudma.

3. Mertoanbl penieHUs 327124 10 KOMOMHATOPUKE M TEOPUM BEPOSITHOCTH (2 4.)

[IpaBuna ymHoxeHus. IlepectanoBku u Qaxtopuanbl. BbIOOp HECKOIBKHX 3J€MEHTOB.
bunomuanbueie k03pdunuenTsl. CaydaiHble COOBITUS U UX BEPOSATHOCTH.

4. IlpousBomnas (3 u.)

HpI/IMeHCHI/Ie HpOH3BOHHOﬁ I UCCIICAOBAaHUA (I)YHKLII/Iﬁ Ha MOHOTOHHOCTb U DKCTPEMYMBI.
HpI/IMeHCHI/Ie HpOH3BOHHOﬁ JJIAA OTBICKAHUA HauOOJBIINX U HAMMEHBIINX 3HAYECHNH BETMYMH.

5. MeToabl pelieHUs1 reoMeTpUYecKuX 3a1a4 (4 4.)
[Tnanumerpus, 3aa41 Ha KOMOUHAIIMIO MHOTOT'PaHHUKOB.

6. IloBTopenme (2 4.)

Temarnyeckoe NVIAHUPOBAHUE

Ne Copepxanne y4eO0HOro MaTepuasa Koua-
ypoka BO
4acoB

Tpuronomerpuueckue pynknum (9 4.)

1 @opMynnbl  TPUTOHOMETPHM, TMpPeoOpa3oBaHME  TPUTOHOMETPHUECKUX 1
BBIPAXKCHUI




2 Pemenne TpUrOHOMETPUYECKUX YpPaBHEHMH METOJOM pAa3JIOKEHUs Ha 1
MHOKUTENHN
3-4 | OgHOpoHBIE TPUTOHOMETPUYECKUE YpaBHEHMS 1-011 U 2-0H cTeneHn 2
5 Bsenenne HOBOM NTEpEMEHHON 1
6 Meto/1 BBEIEHHsI BCIOMOTaTEJIbHOIO YIIa 1
7 OYHKIIMOHATBHO-TpaQUIECKII METOA 1
8-9 | Otbop KOpHEH B TPHTOHOMETPUIECKUX YPABHEHHUSIX 2
Iloka3areabHas u Jorapupmuyeckas pynkuum (14 4.)
10 | CoiictBa creneneil. [IpeoOpa3oBaHne CTENEHHBIX BBIPAKEHUM 1
11-12 | Pemenue nppallMoHAIbHBIX YpaBHEHUI 1 HEPaBEHCTB 2
13 | Pemuenne  moxa3aTeNbHBIX ~ YpaBHEHHUH  METOJOM  BBIpAaBHUBaHUS 1
IIOKa3aTesIen
14 | ®yHKIMOHAIBHO-TPapUUECKUI METOT 1
15 Pemenne nokasarenbHbIX HEPABEHCTB 1
16-17 | CpoiictBa norapudmoB. [IpeobpazoBanue sorapuMuIeCcKiux BhIPAKECHUN 2
18 Peniennie norapumMuueckux ypaBHEHUI METOIOM MOTEHIIMPOBAHHUS 1
19-20 | Mertox BBeieHUSI HOBOM NEPEMEHHOMN 2
21-22 | Pemenue norapuMuyecKux HEpaBEHCTB 2
23 Peniennie noka3zaTesbHbIX U JIOTApU(OMUUIECKUX YPAaBHEHUH 1
Mertoasb! pemieHust 3a1a4 0 KOMOMHATOPHMKE U TEOPHUH BEPOSTHOCTH
(2u4.)
24 Hcnonb30BaHne KOMOMHATOPUKY U1 OJCUETA BEPOSITHOCTEN 1
25 [IpousBenenue coObiTui. BepoATHOCTP CyMMBI JABYX  COOBITHIA. 1
HezaBucumocTb cOOBITHIA
IIpousBoanasn (24.)
26 [IpuMeHeHre  TPOW3BOAHOW  JUISI  HAXOXKACHHUS ~ HAWOOJBIIET0 U 1
HaMMEHbIIEro 3HauYCHUsI (PyHKIUU
27 [Ipumenenne mpon3BOIHON TSl (DYHKITMOHAIBHO — Tparueckoro mMeToaa 1
peLIeHNs] ypaBHEHUI
MeToabl penieHnsi reoMeTpHUYeCKUX 3a1a4 (4 4.)
28-29 | Pemienue 3ama4 Ha IJIOCKOCTU 2
30-31 | Pemenue crepeoMeTprUYeCKUX 3a1a4 2
IloBTopenue (3 4.)

Y4eOHO-MeTOAHIECKOE 00ecIIedyeHne:

1. Cemenona A.JI., Slmenko 1.B. Maremaruka EI'D 3000 3agad. MockBa «9K3aMeH»

2. Slmenko W.B. u ap. Marematuka EI'D 3000 3ana4d. Mocksa «9k3amen» 2023 1.

3. Slmenko U. B. u ap. EI'D-2021 Maremaruka. TpeHUPOBOUYHBIE TECTBHI.

4. Marepuaisl oTkpbiToro 6anka ganueix EI'D nmo marematuke (http://www.mathege.ru)

5. MHTepHeT pecypcesbl:

http://www.edu.ru - IlenTpanbHblil 00pazoBaTeNbHBI MOpPTaN, COAEPKHUT HOPMATHUBHBIE
JOKYMEHTbl MUHHUCTEPCTBA, CTaHAAPThl, HH(POPMALMIO O MPOBEJICHHE SKCIEPUMEHTa, CEepBEp
MH(GOPMALIMOHHON Mo IepKKU ENMHOro rocynapcTBEHHOTO K3aMeHa.

http://www.legion.ru — caift uzgarensctBa «JIernon»

http://www.intellectcentre.ru — cair U3/1aTeNIbCTBA «urennext-LeHTpy,
https://oge.sdamgia.ru/ - Caiit I'ymuna «Pemry EI'9».

https://infourok.ru/site/allSites - Yunrtenbckuii cair.

http://alexlarin.net/ - Caiir Anexcannapa Jlapuna [lonroroska k EI'D.



http://www.mathege.ru/

