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HOACHUTEJBHAMA 3AITNCKA

Pabouas nporpamma no npeamety «MaremaTuka: airedpa u Hadana
MaTeMaTHYECKOTo aHaIn3a, TeoMeTpus» Uit 11 kimacca pazpaboTaHa B COOTBETCTBUU C
OCHOBHBIMHM HOPMAaTHBHO-NPAaBOBbIMU akTamMu Poccuiickoit deaepanuu 1 06pa3oBaTeIbHOTO
YUPEXKICHUS:

- ®enepanbhbiii 3akoH PD ot 29 nexadpst 2012 Ne 273-D3 «O6 ob6pa3zoBanun B Poccuiickoit
Denepauuny;

- IIpuka3z Munuctepcerba [Ipocsemenuss PO ot 27.07.2022 roga Ne 629 «O06 yTBepkaeHUH
[Topsinka opraHu3alnuy U OCYHIECTBICHHUS 00Pa30BaTENbHOU JAEATEIHHOCTH IO JOTOIHUTEIHHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMam»;

- Kounenuus pa3BuTHs JOMONHUTENBHOTO oOpasoBanus gered jgo 2030 rona,
yTBepkaeHHas pacrnopsikeHueM [IpasurensctBa PO ot 31.03.2022 romga Ne678-p;

- [locranoBnenue ['1aBHOrO rocynapcTBeHHOro caHutapHoro Bpada Poccum ot 28.09.2020
No 28 CII 2.4.3648-20 «CaHUTapHO-3IUAEMUONIOTHYECKUE TpeOOBaHUS K OpraHU3alMsIM
BOCIIUTAHMSI U O0YUEHUs, OTJbIXA U 03JOPOBIICHUS JETEH U MOJIOJIEHKI;

- [Ipuka3z MuHTpyna 1 counanbHOM 3amuThl HaceneHus Poccuiickoit @eaepaunu ot 5 Mad
2018 1. Ne 298 H «O06 yTBepx)aeHUH npodeccnoHabHOTO cTanaapra «llegaror OomoIHUTEILHOTO
o0pa3oBaHUs JIeTel U B3POCIBIX;

- Ilpukaz MunucrepcTBa oOpazoBanus u Hayku P® ot 23.08.2017 r. Ne 816 «O0
yrBepxaeHun [lopsnka NpUMEHEHUS OpTraHHU3alMsIMH, OCYIIECTBISIOMKUMU 00pa30oBaTeIbHYIO
JeSITENIbHOCTb, 3JEKTPOHHOIO OOY4YEeHMsI, IUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOIMH IpU
peanuzanuu 00pa3oBaTENbHBIX IPOTPAMM);

- [lucepmo MununcrepctBa npocsemenust PO ot 19.03.2020 Ne I'/1-39/04 «O namnpaBneHun
METOJIMYECKUX  peKkoMeHaauui»  («MeTogudeckue  peKOMEHJAlMM [0  pealu3aluu
o0pa3oBaTeNbHBIX MPOTPAMM HAYAIBHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0pa3oBaHMs, 00pa30BaTEIbHBIX IMPOTPAMM CPEJHEr0 NPO(PECcCHOHANTBHOTO OOpa30BaHUS U
JIOTIOJTHUTENBHBIX 0011€00pa30BaTEIbHBIX MPOTPaMM C MPUMEHEHHUEM 3JIEKTPOHHOTO OO0Y4YEeHUs U
JMCTAHIIMOHHBIX 00Pa30BaTEeNbHBIX TEXHOIOTUI);

- Yyebnoro miiana MBOVY «CIII Ne 38

- Ilonoxenus o pabounx nporpaMmmax MBOY «CII Ne38»

- COopHuka pabouux mporpamMm «Anrebpa U Ha4aJlo MaTEMaTHYECKOTO aHanu3a» u «l'eomerpus»
coctasurenb T.A. bBypmuctposa (Ilpocsemienue, 2016 r.);

C uenpio obecrnieyeHus BbIIOIHEHHUS] MHBAPUAHTHOM YacTU y4eOHOro IUIaHa [0 MaTeMaTHKe
(4 gaca) BbIOpaH yueOHHMK «AJreOpa ¥ HAYall0 MATEMAaTHYECKOTO aHanmM3ay sl ydarquxcs 11
KJIacCOB 00mIeo0pa3oBaTenbHbIX yupexaenuil non penakuueit A. b. XKwkuenko aBropos: 0. M.
Komsrun, M. B. Tkaues, H. E. ®enopoB, M.U. llabypun, u «'eomerpus» atopos: JI. C.
Artanacsn, B.®. byry3os, C. b. Kangemues, JI. C. Kucenera, O. I'. Tlo3usak mis ydammuxcs 11
KJIaCCOB 00111€00pa30BaTENbHBIX YUPEXKICHUH pPEeKOMeH10BaHHbIe MUHUCTEPCTBOM 00pa3oBaHus U
Hayku Poccuiickoit ®enepanuu obmiero o0Opa3oBaHUS 1O MaTeMmaruke. Temaruueckoe
IUIAHUPOBAHUE B3STO M3 IPEMJIOKEHHOTO TeMaTHdeckoro IutanupoBanus T. A. BypmuctpoBoii.
KonTposibHble paboThl cOCTaBisAOTCA yuuTeneM. JlaHHble y4eOHUKH 00ecredrBalOT pean3aliio
denepanbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHJApTa, MPEEeMCTBEHHOCTh B H3YUEHHH
MaTeMaTHKU BTOPOM M TpeTeil CTYNEeHHU, COXPaHSAIOT eIuHYI 00pa30BaTeNIbHYIO JIMHHUIO IO KYpCY
«MatemaTukay. Pabouas mporpamma npemHa3HaueHa A7 yYalluxcsl, U3yJaroluX MaTeMaTuKy Ha
0a30BOM ypOBHE.

Iean u3yyenus npeamera

N3ydyeHnne maTeMaTuKM Ha TpeThed CTylNmeHH OOyueHHUs HampaBiIeHO Ha JOCTHUKEHHE
CIIEYIOLIUX LIEJICH:

(¢opmupoBaHue npeacTaBieHU 00 HAEIX U METOJaX MaTeMaTUKH; O MaTeMaTHKe Kak

YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHUH U IIPOLIECCOB;



OBJIAICHHUEC YCTHBIM MW IIMCBMCHHBIM MATEMATUYCCKUM A3BIKOM, MAaTCMAaTHU4YCCKUMU
3HAHUSAMHU U YMEHUSIMH, HEOOXOJMMBIMHU [UIsS M3YYCHHs IIKOJIbHBIX €CTECTBEHHOHAYUYHBIX
AUCHUIUINH, IS ITPOAOJIZKCHHA O6pa3OBaHI/ISI U OCBOCHUA H36paHHOﬁ CIICHHNAJIBHOCTU Ha
COBPEMECHHOM YPOBHE;

Pa3sBUTHE JIOTUYCCKOI'O MBbIIJICHHA, aHFOpI/ITMI/I‘{eCKOﬁ KYJIbTYPbI, HPOCTPAHCTBCHHOI'O
BOOOpa@XCHHUS, pPAa3BUTHE MATEMATHYECKOrO MBIIUICHHSI W HMHTYHIIMH, TBOPYECKUX
CIIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM ISl TPOJODKEHHsS O00pa3oBaHUs W JUIS
CaMOCTOSTEIILHON JEATEIbHOCTH B 00JACTH MaTeMaTHKH M €€ NPUIOKEHHH B Oymylneit
npodeccHoHaALHOM e TEBHOCTH;

BOCIIUTAHUE CPEICTBAMH MATEMATHKH KYJIbTYPbl JUYHOCTH: 3HAKOMCTBO C HCTOpHEH
pPasBUTHUA MATECMATUKU, 3BOJ'IIOI_[I/I6ﬁ MaTEeMaTHUYCCKUX Hﬂeﬁ, INOHUMAHHUEC 3HAYUMOCTHU
MaTeMaTUKH JUTst O0IIECTBEHHOT0 Mporpecca.

3aga4yu M3y4YeHHs NpeaMerTa

B nmamHOM Kypce TpeACTaBICHBI COJEpXKAaTelbHbIE JHMHUU «Anredpa», «DyHKIUN,
«Havaia MaTemaTHM4ecKoro aHaiusa», «YpaBHEHUS U HEPAaBEHCTBay», «l'eomeTpus», «IIEMEHTHI
KOMOWHATOPUKH, TEOPHUH BEPOSTHOCTEH CTATUCTHKH M JIOTUKW». B pamMkKax yKa3aHHBIX
COJIEPKATENIbHBIX JIUHUM PEIIAIOTCA CIENYIOLIME 3a1a4u:

* CHCTEMaTH3allMsl CBEACHUM O 4YMCIAaX; HM3Y4EHME HOBBIX BHJOB YHCIOBBIX
BbIp@XEHUI W (QOpPMYJ; COBEpIIEHCTBOBAHME MPAKTUYECKUX HABBIKOB MU
BBIUYHCIIUTENBHON KyIbTYpPbl, paCIIMPEHUE U COBEPLIEHCTBOBAHUE allreOpaniecKkoro
anmnapara, c(OpMUPOBAaHHOI'O B OCHOBHOM ILIKOJIE M €r0 NMPUMEHEHHE K PELICHUIO
MaTE€MaTHYeCKUX U HEMAaTeMaTHYECKHX 3a/1a4;

*  pacHIMpEeHME U CUCTEMAaTH3alMs OOLIMX CBEJCHUN 0 QYHKIUAX, TOMOJIHEHHE Kilacca
M3ydaeMbIX (YHKIUH, WILTFOCTPAIHS IUPOTH TPUMEHEHNS (PYHKIUH IS OTACaHHS
Y U3YYEHUS PEaJbHBIX 3aBUCUMOCTEN;

* W3y4YEHHE CBOIICTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHUE YMEHHUS MPUMEHSITH
IIOJIyYEHHBIE 3HAHMSI ISl PEIICHUS TPAKTUYECKHX 3a]1a4;

* pa3BUTHE MPEACTABICHUN O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTAX B
OKpY’KaIOIlIEM MHUPE, COBEPLICHCTBOBAHNE MHTEJUIEKTYalIbHBIX M PEUEBBIX YMEHHU
yTeM 00OoTraleHusl MaTEMaTUYEeCKOTO S3bIKa, Pa3BUTHUS JIOTMUECKOIO MBIIIUICHHUS;

*  COBEpPILEHCTBOBAHHE HMHTEIEKTYalbHbIX M PEUYEBBIX YMEHHH MyTeM OOoramieHHs
MAaTE€MaTHYECKOTO SI3bIKA, PA3BUTHS JIOTMYECKOTO MBIIIICHUS;

* 3HAKOMCTBO C OCHOBHBIMHU HJESIMH U METOJIaMU MaTEMAaTUYECKOTO aHAIN3a;

VY4eOnslif npeamer «MareMaTHKa» OUpPAETCS:

* Ha BBIYHCIUTEIIBHBIE YMEHUS W HABBIKM YyYallMXCS, IOJYy4YEHHBIE Ha YypOKax
MaTeMaTuKu B 7-9 kiaccax;

* Ha 3HAHUA yYalUMHCS CBOMCTB YpaBHEHUH M CIOCOOOB UX pEIlICHUIA;

* Ha 3HaHUA U YMEHUS CTPOUTH rpapuKu;

* Ha 3HaHUE CBOMCTB reOMETPUYECKUX (PUTYp IITAHUMETPHUH.

®opMbI KOHTPOJIA ¥ NIPOMEKYTOYHOM aTTEeCTALNMH
[Ipu n3ydenun Kkypca npoBOAUTCS 3 BUIa KOHTPOJIS:

*  TEKYILIMH — KOHTPOJIb B IPOLIECCE U3YUEHUS TEMBI;

(OpMBI: YCTHBIN ONPOC, TECTUPOBAHHUE, CAMOCTOSITENIbHBIE paOOTHI

*  WTOTOBBIM — KOHTPOJIb B KOHIIE U3yUYEHMsI 3a4E€THOTO pa3JIena;

(GOpMbI: MHUCbMEHHBIE KOHTPOJbHBbIE pabOThI MO OTAEIBHBIM TeMaM, coOecel0BaHue,

MPaKTUYECKHE PabOThl, TECTOBBIC pAOOTHI;

* [POMEXYTOYHAs aTTecTallMsi — KOHTPOJb HaJ U3YYEHHbIM MaTepHalloM IO
UCTEUCHMIO JUIUTEIILHOTO TNepuojia O0ydeHuss B TeUeHMH y4yeOHoro roma (1o
HECKOJIbKUM pa3jienam);

(bopMbI: TECTOBBIE pAOOTHI.



MecTo npeamMera B y4eOHOM IJIaHe

B coorBercTBuu ¢ yueOHBIM T1aHOM MBOY «CIII Ne38» m3ydenue ydeOHOro mpemmMera
«Matematuka» B 11 kiaccax mpeaycmarpuBaeT B kosindecTBe: 136 yacoB u3 pacyera 4 yaca B
Henento (34 nenenn)

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mpenmera «MaremaTHKay JOMHKHO OOECIeYMBATh JTOCTHIKEHHE Ha
ypoBHE cpenHero oOmero oOpa3oBaHHs CIEAYIOIIUX JIMYHOCTHBIX, METAlpeAMETHbIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3YNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MareMaThkay»
XapaKkTePU3YIOTCS:

I'pask1aHCKOE BOCIIMTAHUE:

COPMUPOBAHHOCTHIO TPAKIAHCKOW IMO3UIUU  OOYydYaroIIerocs KaK aKTHBHOIO W
OTBETCTBEHHOT'O YJI€HA POCCHIMCKOTro OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHYECKHUX OCHOBaX
(OYHKIIMOHUPOBAHMS PA3NIMYHBIX CTPYKTYp, SBJICHHH, WPONEAYp TPa)kIaHCKOrO O0IIecTBa
(BBIOOpBI, OMpPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMATBHBIMM HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUCM.

IlaTproTHYecKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPAKAAHCKON MIACHTUYHOCTH, YBAKCHHS K MPOLLIOMY U
HACTOSILIEMY POCCUHCKOM MaTEMaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTUKEHUSAM POCCUHMCKHUX
MAaTEMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM WIIKOJbI, K MCIOJIb30BAaHUIO 3TUX JIOCTUKECHHUM B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOT'O BOCITUTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; c(HOpMHPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUS, 3TUYECKOTO IOBEICHUS, CBSI3AHHOTO C MPAKTUYECKHUM IMPUMEHEHUEM
JOCTMIKEHUM HAyKU U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYHUBOTO OYAyIEro.

OCTETHYECKOEC BOCIIMTAHHUE:

ACTETHYECKUM  OTHOIIEHWEM K  MHPY, BKJIKOYas  ICTETUKY  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlady, pEUIeHUH, pacCyKIeHUH; BOCIPUUMYUBOCTBIO K
MAaTeMaTUYECKUM ACTEKTaM PA3JIUYHbIX BUJOB UCKYCCTBA.

Ddu3nUeCcKOe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHKS B HHTEPECaX 3JJ0POBOTO
u Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (340pPOBOE
MUTaHUEe, COATAHCUPOBAHHBIA PEXKUM 3aHSATUN W OTIbIXa, PETyJsipHas (u3NYecKkas aKTUBHOCTH);
(hU3MUYECKOTO COBEPIICHCTBOBAHUS, P 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JAESITETLHOCTHIO.

TpyaoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS;, MHTEPECOM K pa3INYHbIM
chepam mpodecCHOHATHHON ACATEIHHOCTH, CBSI3aHHBIM C MATEMAaTUKOW W €€ MPUIIOKCHUSIMH,
YMEHHMEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu U peaan3oBhIBATh COOCTBEHHBIE
KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO W
caMo00pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKUX 3a]]a4 MaTEeMaTUYECKOW HAIIPaBJIECHHOCTH.

OKOJIOTMYECKOE BOCIIMTAHNE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYPhl, MOHUMAHHEM BIUSHHUS COIHATBHO-
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
JI00ATBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM; OpUeHTallield Ha TPUMEHEHNE MaTEeMaTHIEeCKIX
3HAHUW JJIs pelIeHHs 3a/1a4 B 00JIACTH OKPYXKAIOIIEH Ccpeibl, TUIAaHUPOBAHUS MTOCTYIKOB M OIICHKH




HX BO3MOXKHBIX IOCIJIEICTBUH ISl OKPYKAIOLLEH CPEJIbI.

LleHHOCTH Hay4YHOrO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHd U OOILIECTBEHHOW MPAKTUKU, MOHMMAHMEM MAaTeMaTH4YeCKOW HayKu Kak cdepbl
YEJIOBEYECKOM NIEATENBHOCTH, 3TAllOB €€ PAa3BUTUS M 3HAYMMOCTH Ui PA3BUTUS LMBUIN3ALUY;
OBJIAJICHUEM S3bIKOM MAaTEMaTUKH U MAaT€MAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBJISATh IPOCKTHYIO U UCCIIE0BATEIbCKYIO IEITEIbHOCTh MHAMBUIYaJIbHO U B

rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS MIPOrpaMMbl ydeOHOro mpenmera «MareMaTHka
XapaKTepU3yIOTCs OBJIaJICHUEM YHHUBEPCATbHBIMU HO3HABAMENbHBIMU OCUCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — pe2yIsimMUEHbIMU
OelicmeusMu.

1) Vuusepcanvuvie noznasamenwvnuie oelicmaus, 00ecneyusaronm @Gopmuposanue Oa306bix
KOCHUMUBHBIX NPOYEcco8 odyuarwuxcsa (oceoenue mMemoo08 NO3ZHAHUS OKPYICAIOUie20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuet).

bazoBble Jioruyeckre AecTBUS:

e BBUBIATh M XapaKTEPHU30BaTh CYHICCTBEHHBbIC MPH3HAKKM MAaTEMaTHUYECKHX OOBEKTOB,
MOHATHM, OTHOLICHUN MEXAy MOHATHAMH; (OPMYIUPOBATH OMpEACNICHUs] TOHATHUMH;
YCTaHABJIMBATh CYIIECTBEHHBIA NMPH3HAK KJIacCU(UKAIMKM, OCHOBAaHUS M 0000IIEeHUs U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3a,

e BOCIPUHHUMATH, (HOPMYIHPOBATH M NPe0oOPa3OBBIBATH CYXKICHHS: YyTBEPAWUTEIbHBIC W
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIINE; YCIOBHEIC,

e BBIIBJIATH MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeYHs B (pakrax,
JaHHBIX, HAOMIOACHHMSIX U YTBEPXKICHUSAX; MpeliaraTb KpUTEPUM HJS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBHIBOJBI C HCHOJIB30BAHHWEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHHUM (MIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIUIO, TPUBOAWTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKACHHS U BHIBOJIBI;

e BBIOUpATH cIOCO0 penieHus yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSTENIbHO BBIJICIEHHBIX KPUTEPUEB).
basoBeie nccnenoBaTeabCKue TeHCTBHUS:

e HCIONB30BaTh BOMPOCHI KaK HCCIIENOBATENLCKUIM WHCTPYMEHT MO3HAHUS; (HOPMYyIHUpPOBAThH
BOTIPOCHI, (pUKCHpYIONIME MPOTHBOPEUUE, MpOoOJieMy, yCTaHABIMBATh MCKOMOE W JaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

e TMPOBOJUTH CaMOCTOSTEIBHO  CIUIAHWPOBAHHBIA  OKCIIEPHUMEHT, HCCIENIOBAaHHE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0OBbEeKTa, SIBIICHHS, POLIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, IPOIIECCaAMH;

e  CaMOCTOATENBHO (POPMYNIHPOBaTH OOOOIIECHHUS U BBIBOABI IO pe3ysbTaTaM IMPOBEAEHHOTO
HAOJIOZICHNS, WCCJIEOBAHUS, OIEHUBATH JOCTOBEPHOCTh IOJNYYCHHBIX pPE3YJIbTaTOB,
BBIBOJIOB ¥ 0000ILEHNUIH;

e TPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMpPOIECcCa, a TAKKE BBIABUTATh MPEIOIOKECHHS O
€ro pa3BUTHH B HOBBIX yCIOBHSX.

Pabora c undopmarmei:

e  BBIBIATH JNe(UIUTH MHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETAa HA BOIIPOC U IS
peIeH s 3a/1a9H;

e BpIOMpaTh WHPOPMAIMIO U3 HCTOYHHKOB  PA3JIMYHBIX THIOB, AaHAIU3UPOBATH,
CHCTEMATH3MpPOBATh M HMHTEPIPETUPOBATh HHPOPMAIUIO pa3IMYHBIX BHIOB U (opMm
MIpe/ICTaBJICHHS;




CTPYKTYpUPOBaTh HHPOPMALIMIO, MIPEACTABIATH €€ B PA3IMUYHbIX (popMax, HILUTIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAA&KHOCTh HMH(GOPMAIMM IO  CAMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) YHueepcanvhvie KOMMYHUKAMUBHbBIE Oelicmeusl, 00eCneyusarom c@opmMupo8anHoOCmsb

COYUAIbHBIX HABBLIKOB 05yttar0u;uxc;2.

OOmenue:
BOCIIPHHMMATh U (OPMYIHPOBATh CYKIACHHS B COOTBETCTBHHM C YCIOBHSAMH M LEISIMHU

00IIeHus; ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHs 0 XOJAY pEIICHUs 3a7ayd, KOMMEHTHPOBATh MOJIYYCHHBIN
pe3yibTar;

B XOjie OOCYXKIIEHHs 3allaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOH TEMbI, MPOOJIEMBI,
pemaeMoil 3ajaud, BBICKA3bIBATh HJICH, HAIlEJICHHbIE HAa TOWCK PEIIEHHs; COMOCTaBIAThH
CBOU CYXICHHS C CYXICHHUSIMH JIPYT'HX YYaCTHHKOB JTHAIIOTa, OOHAPYKUBATh PaziNuue U
CXOJICTBO IMO3UIINI; B KOPPEKTHOU (hopMe GOpMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;
MPEJCTaBIATh PE3YJIbTAThl PEHICHUS 3a/a4yd, 3KCIICPHUMEHTA, HWCCIICAOBaHUS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpAaTh (OpMAT BBICTYIUIEHHS C YYE€TOM 3agad MpEe3eHTAUUU |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAILHOW pabOTHI MpU
pemieHNH y4eOHBIX 3a7ay; NMPUHUMATH II€Tb COBMECTHOW ESTENBbHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOW palbOThI, paclpenesiarth BUABI padOT, JOrOBapHBATHCS,
00CYX1aTh MPOLIECC U PE3YNbTAT paboThI; 0000IAaTh MHEHUS HECKOJIBKUX JIIOACH;
y4acTBOBaTh B TPYMNNOBBIX (Qopmax paboTel (00CyxaeHus, oOMEH MHEHHIl, «MO3TOBbIC
IITYPMBI» ¥ WHBIC); BBITIOJIHATH CBOKO YacTh pabOThI U KOOPIWHUPOBATH CBOM JCUCTBHS C
JIPYTUMH 4JICHAMH KOMAaHJIbl, OIICHWBaTh KAueCTBO CBOErO BKJIaJa B OOIIWI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) YVuueepcanvuvie pecynsamuensle deiicmeus, obecneuusaom QopmMuposanue CMmulCi06biX

YCMAHOBOK U HCUSHEHHbIX HABLIKOG JIUYHOCMU.

CamMoopragusaiiys:
COCTaBIIATh IUIAH, AJITOPUTM PEIICHHS 33Ja4d, BBIOMPATH CIIOCO0 pENICHHs] C Y4ETOM

UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBAaTb U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ yU€TOM HOBOI MHQOpMAIIIH.

CaMOKOHTPOJIb:

BJIQJIETh HaBBIKAMU MO3HABATEIHHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUN U
MBICITUTENBHBIX ~TMPOILIECCOB, WX pPE3yNbTaTOB; BIAJETh CIOCO0AMH CaMOMPOBEPKH,
CaMOKOHTPOJISI TIPOIIeCcca U PE3yNIbTaTa PEIIeHUs MaTEeMaTUYeCKON 3a/1a4u;

NpPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHWU 3aJaud, BHOCHUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, MAHHBIX, HAWJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCIOBUSIM, OOBSICHATH IPUUMHBI JTOCTHXKCHUS
WM HEAOCTH)KEHUS PEe3YyNbTaTOB IEATENbHOCTH, HAXOAWTh OIIMOKY, 1OaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

[IpenmeTHBIM pe3yIbTaTOM U3yUEHHs Kypca sBIsSIeTCsl CQOPMHUPOBAHHOCTD CIEAYIOIUX YMEHUI:

JJIeMeHTbI TEOPMH MHOKECTB U MATEMATHYECKOM JIOTUKH

BLIHYCKHI/IK HAYHYUMCA.

CBOOOJTHO ONEPHPOBATH TMOHSTHIMHU: MHOXECTBO, IyCTOE, KOHEYHOE M OECKOHEYHOE
MHO’KECTBA, 3JIEMEHT MHOXKECTBA, MIOJJMHOKECTBO, NlepecedeHre, 00beAMHEHNE U PAa3HOCTh
MHOJKECTB;

MPUMEHSATh YHUCIOBBIE MHOXECTBA Ha KOOPJIWHATHOM MPsIMOM: OTPE30K, HWHTEpBal,
MTOJTYUHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOW TOYKOH, TpaduuecKkoe MpeaCcTaBICHIE MHOKECTB
Ha KOOPJAMHATHOM IJIOCKOCTH;



MPOBEPSITH TPUHAIIEHKHOCTD JIEMEHTAa MHOKECTBY;

HAaXOJUTh TMepecedeHre U OObEeIUHEHHE MHOXKECTB, B TOM YHCJE IMpeICTaBICHHbBIX
rpaduyecKy Ha YUCIOBOM MPSAMOI U Ha KOOPAMHATHOM MIIOCKOCTH;

3a/1aBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTEPUCTUUECKIUM CBONCTBOM;

ONEepUPOBATH MOHATUSIMU: YTBEP)KJECHUE, OTPULIAHUE YTBEPKJICHUS, UCTUHHBIC U JIOXKHbBIC
YTBEPXKJACHHUS, TPUUNHA, CIICJACTBHE, YACTHBIN cITydail 00IIero yTBEpKACHHUS, KOHTPIIPUMED;
MIPOBOAMTD JJOKA3aTEIbHbBIE PACCYKICHHUS 1151 000CHOBAHUSI ICTUHHOCTH YTBEPKACHHUIA;

BBIHYCKHI/IK NOJYYUM BO3MOHCHOCHb HAYYUIMCAL.

OIICpHUPOBATH NOHATUCM OIPCACIICHNA, OCHOBHBIMU BUJaMU OHpeIIeHeHI/Iﬁ H TCOPCM;,
IMOHUMATb CYTh KOCBCHHOI'O NOKAa3aTCIILCTBA,

OIICPUPOBATDL ITOHATUAMUA CUETHOI'O U HECUETHOTO MHOKECTBA,

IIPpUMEHATE MCTO MaTeMaTH4YeCKOM WHAYKOUW JJIA  I[IPOBEACHHA paCCY)KI[eHI/Iﬁ nu
A0Ka3aTeJIbCTB IIPU PCHICHUHA 3a1a4.

B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTUX IIPEAMETOB:

UCIIOJIb30BaTh YHCIIOBbIE MHOXECTBA HAa KOOPJAMHATHOW MNpsSMOM M Ha KOOPAMHATHOU
IIJIOCKOCTH JUJIs1 OIIMCAHUs PEAJIBHBIX IIPOLIECCOB U SABIICHUN;
IIPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B CHTyalUsX IIOBCEIHEBHOW JKH3HH, IIPH
peuIeHuy 3a1a4 U3 Apyrux MpeamMeToB;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN SA3bIK U A3BIK JIOTUKH JJI OIMCAHUs PEabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEILICHUH 33]1a4 APYTUX y4eOHBIX PEIMETOB.

Yuciia 1 BbIpaKeHUs

BrinyckHuk Hayuumcs:

CBO0OOTHO OTIEPUPOBATH MOHATUSMU: HATYPAILHOE YMCIIO, MHOYKECTBO HATYPATHHBIX YHCEI,
[[EJIOE YKCIIO0, MHOXXECTBO MEJIBIX 4YHCEN, OOBIKHOBEHHAs JpoOb, JecATHYHAs JpoOb,
CMEIIaHHOE  YHCIIO, pAlMOHAIBHOE YHCJIO, MHOXXECTBO  pPAlMOHAIBHBIX  YHCEl,
UppaIMOHAILHOE YHCJIO, KOPEHb CTEMEeHH N, JACHCTBUTEIBHOE YHCIO, MHOXECTBO
JNCHUCTBUTENBHBIX  YHCEN, TEeOMETpUYEeCKas WHTEpIpeTalus HATyPaIbHBIX, IIEJBIX,
paIoOHaIbHBIX, NEHCTBUTENBHBIX YHCET;

MMOHUMATh U OOBSCHATH PA3HHUIy MEXAY IMO3WIIMOHHOW M HEMO3WUIIMOHHON CHCTEMaMH
3aITMCH YUCETT;

MEePEBOIUTH YMCIIA U3 OJHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

JOKa3bIBaTh M HCMOJB30BaTh MPU3HAKK JEITUMOCTH, CyMMbl W TPOU3BENCHUS MPHU
BBITIOTHEHUH BBIYMCIICHUN U PEIICHUH 33]1aY;

BBITIOJTHATEH OKPYTJICHHUE PAIlMOHATBHBIX M UPPAIMOHATBHBIX YHCEN C 33JJAHHOW TOYHOCTHIO;
CpaBHHBATH JICHCTBUTEIILHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

YIOPSA0YMBATh YUCIIA, 3allCAHHBIC B BUJE OOBIKHOBEHHOW W JCCSITHYHOW APOOH, YUCIA,
3aMMCcaHHble C UCIOIb30BAaHUEM apU(METHUYECKOT0 KBAJPATHOTO KOPHS, KOPHEW CTENeHH
OO0JIBIIIE BTOPOH;

Haxoauth HOJ] m HOK pa3ubiMu ciocob6aMu U UCTIONB30BaTh UX MPU PELICHUH 3a/1a4;
BBITIONTHATH BBIYHMCICHUS W MPeoOpa3oBaHUs BHIPAXKEHUH, COIEPIKAIIUX JICWCTBUTEIHHBIC
9KClia, B TOM YHCJIe KOPHU HATYPAbHBIX CTEIICHEH;

BBITIOJTHATh ~ CTaHJAPTHBIE TOXKICCTBCHHBIE IPEOOpPa30BaHUS  TPUTOHOMETPHUYCCKHX,
Jorapu(GMUIECKHUX, CTCTICHHBIX, HPPAIIMOHAIBHBIX BBIPAKECHUH;

BLIHYCKHI/IK NOJYHUM BO3MOHCHOCIMb HAYUUMBCAL.

CBO60)IHO OICpHUPOBATH YUCIIOBBIMH MHOKCCTBAMH ITPpHU PCIICHUHN 3a/1a4,

IMOHUMATb IMPUYKUHBI © OCHOBHBIC UACHU PACHIUPECHUA YU CIOBBIX MHOXKCCTB,

BJIaZICTh OCHOBHBIMHU IMMOHATHAMHA TCOPHUHN ACTIUMOCTH IIPHU PCIICHHUU CTAHAAPTHBIX 3a1a4;
UMETH 0a30BbBIE MNpEACTABJICHUA O MHOXKCECTBC KOMITIJIICKCHBIX YUCEIT;

CBOOOMIHO  BBHIMIONHATH  TOXKAECTBEHHBIE  MPeoOpa3oBaHUST  TPUTOHOMETPHUUYECKUX,
Jorapu()MHUYECKHUX, CTETIEHHBIX BBIPAKCHHIA,

BIaneTh hopmynoit buaoma HproToHa;



IIPUMEHSTh MPU PELIEHUH 3a1a4 TeopeMy o JuHelHoM npezacrasieHun HOJ, Kuraiickyro
Teopemy 00 ocraTkax, Manyro Teopemy dDepma;

OPUMEHSATh MPH PEIICHUH 33a/Ja4 TEOPETHKO-YHMCIOBbIE (DYHKIMH: YUCIO M CyMMa
nenurenei, GyHKIuo Diepa;

MPUMEHITh IPU PELICHUH 3aJad IEenHble IpOoOH, MHOTOUYJIEHBI C JACHCTBUTEIbHBIMU H
LETBIMH KO3 HUIIMCHTAMU;

BJIQ/IETh INOHATUSMM: NPUBOJMMBIE U HENPUBOJUMBIE MHOTOUIEHBI; IPUMEHATHh UX IPU
pelLIeHnH 3a/1a4;

MPUMEHSTh Mpu pemieHuu 3anady OCHOBHYIO TeopeMmy anreOpbl; mpocTelinne (yHKIHH
KOMIUIEKCHOM MEPEMEHHOM Kak reoMeTpUUecKre Mpeodpa3oBaHusl.

B noBceHEBHOM KU3HU U IPU U3YYEHUHU JPYTUX NIPEIMETOB:

BBITIOJIHATh U OOBSACHATH Pe3yJbTaThl CPAaBHEHUS PE3yJIbTAaTOB BBIYMCICHUN MPH PEUICHUH
MPAKTUYECKUX 3a/lad, B TOM 4HCIe NPUOIMKEHHBIX BBIYMCICHHUM, MCIIONb3ys pa3HbIe
CTIOCOOBI CpaBHEHMIA;
3alUChIBaTh, CPABHUBATh, OKPYIJIATh YACIOBBIE IAHHBIC;
HCII0JIb30BATh PCAJIbHBIC BCIIMYMHBI B Pa3HBIX CUCTEMAX U3MCPCHU,
COCTaBJIsITb M OLCHUBATH PA3HBIMU cnoco0aMy 4YHCIIOBEIE BBIpAXKCHUA NTpU PCIICHUN
MPAKTUYCCKUX 3aa4 U 3a/1a4 U3 JpYTux y‘Ie6HI>IX npeamMcEToOB.

YpaBHeHUs] M1 HEPABEHCTBA

BeintyckHuK Hayuumcs:

CB000HO OnepupoBaTh MOHATUSAMHU: YPABHEHUE; HEPABEHCTBO; PAaBHOCHIIbHBIE YpaBHEHUS
U HEPABEHCTBA; YPABHEHME, SIBIIIOLIEECS CIECACTBUEM JPYroro ypaBHEHHS; ypaBHEHUS,
PaBHOCUJIbHBIE HA MHOKECTBE; pAaBHOCHIIbHBIE IPe00pa30BaHusl ypaBHEHMUI;

pelars pasHble BUIbl YPaBHEHUI M HEPABEHCTB U UX CHCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHEHUs TPETheil U 4eTBEPTON cTeneHe, JpoOHO-pallOHaAIbHBIE U UPPALlMOHAIBHBIE;
OBJIIAJIETh OCHOBHBIMH THIIAMH TI0KA3aTENBHBIX, JOTapU(PMHUUECKUX, HPPALUOHATBHBIX,
CTENECHHBIX YpPAaBHEHMI W HEPABEHCTB M CTAaHAAPTHBIMH METOJAMHM HUX pELICHUN U
MIPUMEHSTh UX NPU PELICHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHnIo ypaBHEHU;

IIPUMEHATH TeopeMy Buera 1t peleHnss HEKOTOPBIX YPABHEHUMN CTEIEHHU BBILIE BTOPOH;
MIOHMMAaTh CMBICII TEOPEM O PABHOCWIBHBIX W HEPaBHOCHIBHBIX MPeoOpa3oBaHUSIX
YPAaBHEHUI U YMETh UX JJOKa3bIBaTh;

BJIa/IETh METO/IaMHU pEIICHUs] YpaBHEHH, HEPAaBEHCTB U UX CHUCTEM, YMETh BBIOMPATh METOA
penieHns 1 000CHOBBIBaTh CBOW BBIOOD;

UCMOJb30BaTh METOJ WHTEPBAIOB JUIs pELICHUS HEPaBeHCTB, B TOM 4YHCIEe IpoOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B €01 UPPALlMOHAIbHBIE BBIPAyKEHHUS;

pemats anreOpanveckue YypaBHEHHsS M HEpPaBEHCTBA U HMX CHUCTEMBl C IapameTpamMu
anredpanvyeckuM U rpapuuecKuM MeToamu;

BJIA/IETh Pa3HBIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300paxkaTh Ha IUIOCKOCTH MHOXKECTBA, 3aJaBacMble YpaBHEHUSIMHU, HEPaBEHCTBAMH U UX
CUCTEMAaMU;

CBOOOJHO HCIMOJIb30BATh TOXJIECTBEHHbIE MPEeoOpa3oBaHUs NMpPU PELICHUHM YpaBHEHUH U
CUCTEM ypaBHECHMIA;

BBIHyCKHI/IK NOJYYUM BO3MOHCHOCHb HAYHUYUMbCA.

CBOOOJHO OIpeNeNATh THUII M BbIOMpAaTh METOJ peIIeHUS [OKa3aTeNbHBIX U
norapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB, UPPALIMOHAIBHBIX

YPaBHEHU U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHN U HEPABEHCTB, UX CUCTEM;
CcBOOO/IHO pelIaTh CUCTEMbI TUHEHHBIX YpaBHEHUI;

peniaTb OCHOBHBIE TUIIBI YPABHEHHUW W HEPABEHCTB C ITapaMeTpamu;

IIPUMEHSITH [P pelIeHnH 3a1a4 HepaBeHcTBa Komm—byHskoBckoro, beprymu;



B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:

COCTAaBJSITh W pEIIaTh YpPaBHECHHs, HEPABEHCTBA, MX CHUCTEMBbI TMPH PEIICHUH 3aJad W3
JIPYTUX Y4EOHBIX MPEIMETOB;
BBITIOJIHATE OIICHKY IPaBIOMOM00MS PE3yJIbTaTOB, MOJYyYaeMbIX IIPH PEIICHUH Pa3TMYHbIX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM, MPU PEIICHUH 3a7a4 U3 APYTUX yU4eOHBIX NMPEIMETOB;
COCTaBJISITh U PEIIATh YPAaBHEHMSI U HEPABEHCTBA C MapaMeTpaMH MpH PEHICHUH 3a/1ad U3
JIPYTUX Y4eOHBIX MPEIMETOB;
COCTAaBJISITh ypaBHEHHE, HEPABEHCTBO WM WX CHCTEMY, OIMCHIBAIOIINE peaTbHYIO
CUTYAIIMIO WIN MPUKIAIHYIO 3a/1a4y, HHTEPIPETUPOBATh MOJYYCHHBIC PE3YJIbTATHI;
WCIIO0JIb30BaTh MPOrPAMMHBIE CPEJCTBA MPHU PEIICHUH OTAENbHBIX KJIACCOB YPaBHEHUU U
HEPaBEHCTB.

DOyHKIUHA

BeintyckHUK Hayuumcs:

Brnanets NoHATHAMU: 3aBUCHUMOCTb BEIMYMH, (YHKIHSA, apryMEHT U 3HaueHHe (YHKIHH,
00J1acTh OIpeNesIeHUs] U MHOXKECTBO 3HAYeHUH (yHKLUMHU, TpapuK 3aBUCHUMOCTH, Ipaduk
¢byHKuMM, Hynmd (YHKIHHA, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHHWE HA YHCIOBOM
IIPOMEKYTKE, YObIBAaHME HA YUCIIOBOM MPOMEXYTKE, HAUOOJIbIlIee U HaUMEHbIIIee 3HAYCHUS
(GYHKIMM Ha YHCIOBOM TIPOMEXKYTKE, NepHoauuecKas (YHKIHSA, Mepuoia, 4YETHAs |
HeuéTHast QyHKIMH; YMETh IPUMEHSTh 3T NOHATHS MIPH PELLICHUH 3a/ay;

BJIA/IETh MOHATUEM: CTENIEHHAs (PYHKIMS; CTPOUTH €€ rpaK U yMETh IPUMEHSATh CBOMCTBA
CTENEeHHON (YHKLUU NPH pEeILICHUH 3aa4;

BJIQJICTh MOHATUSAMH: MOKa3aTeNlbHas (PYHKIHS, SKCIIOHEHTA; CTPOUTh UX IpaUKd U YMETh
MPUMEHSTH CBOMCTBA NIOKA3aTeNbHOM (DYHKIMH MTPH PEIICHUHN 33/1a4;

BJIAJIeTh MOHATHEM: Jorapupmuueckas QyHKUUS; CTPOUTh €€ rpaduK U yMeTh IPUMEHSThH
CBOMCTBA Jlorapu(pMUUecKoi GyHKIMY IPU PELIeHNH 3a/1a4;

BJIAJICTh TOHSATHEM: TPUTOHOMETpUYECKHE (QYHKIWHU; CTPOUTh HMX TpapuKd U yMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIUI MPU pEeLICHUH 3a/1a4;

BJIaJIETh MOHATHEM: 00paTHast (PYHKIMS; IPUMEHATh 3TO MOHATHE MPH PEILICHUHU 3a/ay;
INPUMEHATh TPU PEUIeHWH 3ajJad CBoMcTBa (YHKIMH: YETHOCTb, MEPUOAUYHOCTD,
OTrPaHUYEHHOCTB;

MPUMEHSIThH [P PELISHNUH 3a]a4 Ipeo0pa3oBaHus rpaduKkoB pyHKUINH;

BJIaJIeTh MOHATUSAMH: YHCIIOBBIE MOCIIEA0BATEILHOCTH, apu(METHUECKasi U TeOMeTpuIecKas
IIPOrPECCUH;

MIPUMEHSIThH NIPU PELICHUH 3a/1a4 CBOWCTBA U MPU3HAKU apu(PMETUUECKON U T€OMETPUUYECKOM
MIPOTPECCUM;

BLIHYCKHI/IK noxydun 603MOHCHOCNHIb HayLlZ/lWle}l:

BJIAJIETh NOHATUEM: ACUMIITOTA; YMETh €TI0 IPUMEHSATH IIPU PEILICHUN 3a/1a4;
MPUMEHSTh METOJbl pEeUIeHMs] MPOoCTeHIMX AU epeHINaIbHbIX YpaBHEHUN MEpBOTO U
BTOPOTO MOPSIAKOB.

B noBcegHeBHOI KM3HU U IpU U3YUCHUU APYTUX y‘-IC6HLIX npeaAMCTOB:

ompenensaTh Mo rpadukaM M HCIOJIL30BaTh [IJIS PEIIEHUS TMPHUKIATHBIX 3a7ad CBOWCTBA

peanpHBIX TMPOIECCOB M 3aBUCUMOCTEH (HaMOOJbIIME W HAWMEHbBIINE 3HAYCHUS,

MPOMEXYTKH BO3pACTaHUS W YOBIBAHUS, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, ACHMIITOTHI,

TOYKH Tiepernda, mepuos u T. 1.),

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYallUu;

OTIpEeACTATh MO TpaduKaM MPOCTEHINNEe XapaKTePUCTUKH MEPHOINYECKHUX IPOILECCOB B

OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBSI3H U T. 1. (AMIUIATY/AQ, IEPUOT U T. 11.).
DJIeMeHThl MATEMATHYECKOI0 AaHAJIHU3a

Bragets monsiTHEM: 0€CKOHEUHO YOBIBAIOIIAsl TEOMETPUUYECKASI IPOTPECCHS U YMETh

MPUMEHATH €T0 MPHU PEIICHUH 3a7a4;

MIPUMEHSATD VISl PELLICHUS 3a/1a4 TEOPUIO TPEJIETIOB;



BJIJICTh MOHATUAMU: OECKOHEYHO OOJIBIINE YHCIOBbIE MOCIIEI0BATEIBLHOCTH U OECKOHEYHO
MaJlble YMCIIOBBIE MTOCIIE10BATEIbHOCTH; YMETh CPAaBHUBATh OECKOHEYHO OOJIbIINE U
0ECKOHEYHO MaJIble TIOCIIEI0BATEIbHOCTH;

BJIAJIeTh NOHATUAMU: IPOU3BOHAA (PYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUMY;

BBIUUCIIATH IPOU3BOIHBIE FTIEMEHTAPHBIX (PYHKIMH 1 X KOMOMHALIUH;

ucciieoBaTh (PyHKIMM HA MOHOTOHHOCTb U KCTPEMYMBI;

CTPOUTH TPa(UKH U IPUMEHATh UX K PELICHUIO 3ajay, B TOM YHCIIE C HapaMEeTPOM;
BJIAJIeTh OHATHEM: KacaTelbHas K rpaduKy QyHKIMH; yMETh IPUMEHATh €ro MPU PEeLIeHUN
3azad4;

BJIQJICTh MOHATUSAMU: TIEPBOOOpa3Hasi, ONpeAeIEHHBIN HHTETPaT;

npUMeHATh TeopeMy Hprorona—IJleiiOHuna u e€ cnencTBus Ui peLieHus 3aaay;

CBOOOJHO BJIaJETh CTAHAPTHBIM allapaToM MaTeMAaTUYECKOTO aHAJIN3a I BBIYMCICHUS
IIPOU3BOIHBIX (PYHKIIMH OJHOM EpEeMEHHOM;

CBOOOHO IPUMEHSTH anmapaTr MaTeMaTHUYECKOT0 aHAIN3a JJIs MccaeIoBaHus QYHKIUN 1
MOCTPOECHHS TPa)MKOB, B TOM YHCII€ UCCIIETOBAHMS HA BBITYKIOCTh; — OIEPUPOBATH
MOHATUEM N1ePBOOOPA3HOM JUIsl pellieH s 3a/1a4;

OBJIaJIETh OCHOBHBIMU CBeICHUSIMU 00 nHTerpane Hetorona—JleiibHuna u ero npocrendmmx
MIPUMEHEHMSIX;

OIIEpUPOBATh B CTAHJAPTHBIX CUTYALUSAX IPOU3BOAHBIMU BBICILUX ITOPSIIKOB;

YMETh PUMEHATh IIPU PEIICHUH 3a/1a4 CBOMCTBA HEMPEPbIBHBIX (DYHKIIMIA;

yMETb IPUMEHSATH IIPU PELICHUH 3a1a4 TeopeMbl Beliepmpacca,

YMETb BBIIOJIHATH NPUOIMKEHHBIE BHIYMCICHUS (METO/IbI PEIICHUs YPaBHEHUH,
BBIUYHCIICHUS ONIPEIeIEHHOIO HHTErpaia);

YMETb IPUMEHSTH NPUIIOKEHHUE TPOU3BOIHON U ONPEACIEHHOTO HHTErpala K peIIeHUI0
3a/1a4 €CTECTBO3HAHUS;

BJIQJICTh MOHITUSMU: BTOPasi IPOM3BOIHAS, BBITYKIOCTh rpaduka GyHKINUU; YMETh
HCCe0BaTh PYHKIIMIO HA BBITYKIIOCTb.

B noBceHEeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:

pelaTh NpUKIaIHbIe 3a1a4M U3 OUOJIOTUH, PUBUKH, XUMHUH, SKOHOMHUKHU U IPYTHX
MIPEIMETOB, CBSI3aHHBIE C UCCIEA0BAHNEM XapaKTEPUCTUK MPOLIECCOB, HHTEPIPETUPOBATH
IIOJIyYE€HHBIE PE3YJILTATHI.

Kom0unnaropuka, BepoATHOCTb M CTATHCTHKA, JIOTUKA M Teopusi rpagoB

BrinyckHUK Hayuumcs:

OnepupoBaTb OCHOBHBIMHM OMNHMCATEIbHBIMU XapaKTEPUCTUKAMHU YHUCIOBOTO Habopa;
MOHATUSIMU: T€HEepaJIbHasi COBOKYITHOCTh U BEIOOPKa;

ONEpUPOBATh MOHATHSAMH: 4YacTOTa M BEPOSITHOCTH COOBITHS, CyMMa M TNPOHU3BEICHHE
BEPOSITHOCTEH; BEIUUCISATH BEPOSTHOCTH COOBITHI Ha OCHOBE TIO/ICUETa YK CIIa UCXOJIOB;
BIIa/IETh OCHOBHBIMH TOHSATHSMU KOMOMHATOPUKH U YMETh MPUMEHSATh MX NPU PEIICHUU
3a/1a4;

MMETh MpeJCTaBlIeHne 00 OCHOBaX TEOPUU BEPOSITHOCTEH;

MMETh TMPEACTaBICHUE O JUCKPETHBIX MW HENPEPBIBHBIX CIyYalHBIX BEJIMYMHAX W
pacnpeneneHnsx, 0 He3aBUCUMOCTH CITyYalHbIX BEJINYUH;

HMETH IPEJCTABIECHNE O MAaTEMAaTUUECKOM OKUJAHUU U JUCIIEPCUU CIIyYalHbIX BEJIUYNH;
HMMETH IIPEJCTaBICHUE O COBMECTHBIX PACIIPEICIICHUAX CIIy4YalHbIX BEJIMYNH;

MMOHUMATh CYTh 3aKOHA OOJIBIIMX YHCE U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
MMETh INIPEACTABICHHE O HOPMAJBHOM pACHPENCICHUHM M TIPUMEPAX HOPMAIbHO
pacnpeieNEHHBIX CTyYailHbIX BETUYHNH;

UMETh NPEJCTABIEHNE O KOPPEIALUU CIy4ailHbIX BEJINYUH;

BLIHYCKHI/IK ROJYHUM B03MOHCHOCIb HAYUUMBCAL.

HWMETh MPEJCTABICHUE O LIEHTPAIBHON PEAEITBbHON TEOPEME;



UMETb MPECTABICHHE O BHIOOPOUYHOM K03 (p(pHILIMEHTE KOPPENSIIUH U JIMHEHHOHN perpeccuy;
UMETh MPEACTaBICHHE O CTATHCTHYECKMX THIIOTE3aX W MPOBEPKE CTATHCTHYECKON
TUIIOTE3bI, O CTATHCTHKE KPUTEPUS U €€ ypOBHE 3HAUUMOCTH;

UMETb MPEJCTABICHUE O CBSA3U IMIIUPHUECKUX U TEOPETHUECKUX pacIpeIesICHHH;

UMETb MPECTABICHUE O KOAUPOBAHUH, IBOUYHOM 3aMKCH, TBOUYHOM JIEPEBE;

BJIQJICTh OCHOBHBIMH TOHATHSAMU Teopuu rpadoB (rpad, BepmmHa, pedpo, CTENEHb
BEPILIUHBI, TyTh B Tpade) U yMEeTh MPUMEHATh UX MIPH PEIICHUHU 3aj1ay;

MMETh MPEJICTaBICHUE O AEPEBbIX U YMETh IPUMEHSTH €0 IPU PEIICHUHN 3a/1a4;

BJIAJICTh MOHATHEM: CBS3HOCTB; YMETh HNPUMEHSATh KOMIIOHEHTHI CBSI3HOCTU IIPU PEIICHUU
3ajay;

YMETh OCYIIECTBIISATH ITyTH 110 p&opam, 06Xo b1 pEdep 1 BepIiuH rpada;

BJIAJICTh TIOHATUSMH: KOHEYHBIE CUYETHBIE MHOXKECTBA; CYETHBIE MHOXKECTBA; YyMETb
NPUMEHATh UX NIPU PEIICHNUH 3a/1ay;

YMETh IPUMEHSATh METOJ MaTEeMaTH4ECKON HHIYKIINY;

YMETh IPUMEHSTh MPUHIUT J[upuxiie mpyu pemeHnn 3aaaq.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

BBIYHMCIISITh WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B PeaIbHOM KU3HH;
BBIOMPATh METO/IbI MOIXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX.
TexkcToBBIC 3212491

BbinmyckHUK Hay4uTCs:

Pemrate pa3Hble 3a/1a4i OBBIIIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIIOBUE 3a/ayd, BbIOMpPATh ONTUMAIbHBI METOJ pEUIeHUs 3a/iayd,
paccMarpuBas pa3iIMyHble METO/BL;

CTPOUTH MOJEJb PEIICHUS 3a7aui, IPOBOJUTH JOKA3aTENIbHbIE PACCYXKACHUS IIPU PELICHUU
3a/1a4y;

pemate 3ajgaud, TpeOyrome mepedopa BapHaHTOB, IPOBEPKU YCIOBHH, BbIOOpa
ONTUMAJIBHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh U MHTEPIIPETUPOBATH IOJYUYCHHBIEC PEIICHHUS B KOHTEKCTE YCIIOBUA 3a1a4H,
BBIOMPATH pEIIeHNs], HE IPOTUBOPEYALe KOHTEKCTY;

MEpPEeBOUTh NPU PELIEHUU 3a7aud MHGOpMalMI0 W3 OAHOW (OpMBI 3alUCH B JAPYIYIO,
UCHOJb3Ys IPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, IpaduKH, TUarpaMMBl.

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHUX MIPEAMETOB:

pemaTh NPpAKTUYCCKUC 3aJaUU U 3aa4U U3 JPYTUX NIPEIMETOB.
I/ICTOPI/IH U METOJAbI MATCMATHKH

BeInmyCckHHMK Hay4dnTCs:

Nwmets npencTaBiieHne o BKIIAJAE BBIIAIOIINXCS MATEMATUKOB B pa3BUTHE HAYKHU;
MOHUMATh POJIb MAaTEMaTUKH B pa3BUTUU Poccuu;
WCIONIb30BaTh OCHOBHBIE METOJBI JIOKA3aTeNbCTBA, MPOBOAWTH JIOKA3aTeIbCTBO H
BBITIONTHSTH OMPOBEPIKCHHUE;
IMPUMEHATE OCHOBHEBIC METO/IbI PECIICHUA MAaTEMATUUCCKHUX 3a/1a4;
Ha OCHOBE MAaTEeMaTHYECKHMX 3aKOHOMEPHOCTEH B IMPHPOJIE XapaKTepPH30BaTh KPacoTy W
COBEpIIIEHCTBO OKPYKAIOIIET0 MUPA U MIPOU3BEACHUN UCKYCCTBA;
IIPHUMCHATH HpOCTGﬁIHHC IporpaMMHBIC CpE€ACTBA M JBJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTCMBI ITPU PCIHICHUN MaTEMAaTUUCCKUX 3a/1a4,
MOJIb30BAaThCs MPHUKIAJHBIMA MPOTPAMMaMU U TMPOTPAMMAaMU CHMBOJIBHBIX BBIYMCIICHUHN
JUTS. ICCIIETOBAaHUS MATEeMAaTHIECKUX 0OBEKTOB;
NPUMEHSITh  MaTeMaTH4YeCKWe 3HAHWS K  HCCIEOBAaHUIO  OKPYXKAIOIIEro  MHpa
(MonmenupoBaHue GU3HMUECKUX MPOIIECCOB, 3aa9l SKOHOMUKH ).

I'eomerpus

[IpenMeTHBIM pe3ybTaTOM U3YUYEHHsS Kypca sIBIsieTcsl ChOpMHUPOBAHHOCTD CIIEIYIOMINX YMEHU:



— M0JIb30BaThCA FT€OMETPUUECKHUM SI3BIKOM JIsI OTIMCAHMS IPEIMETOB OKPYIKAIOIIETO MUPA;

— pacrmo3HaBaTh T€OMETpUYECKUE (PUTYPBI, pa3IN4aTh UX B3aUMHOE PACIIONIOKEHHUE;

— wu300paxarb TeoMeTpuyeckue (UTyphl; BBIIOIHATH YEPTEXKH [0 YCIOBUIO 3ajauu;
OCYILIECTBISATH IpeoOpazoBanus GuUryp;

— pacmo3HaBaTh Ha dYepTeXkax, MOJEIAX M B OKpYXaromeil 0oO0CTaHOBKE OCHOBHBIC
MIPOCTPAHCTBEHHBIE TeJa, H300paXkaTh UX;

— B IPOCTEHIINX CIy4yasiX CTPOUTH CEUECHHUS U PA3BEPTKH MPOCTPAHCTBEHHBIX TEII;

— BBIYUCIISATH 3HAYEHUS] TEOMETPUUYECKUX BETUUYMH(UIMH, YIIIOB, IUIOLIaiel, 00bEMOB); B TOM
gyucne: aa yrioB oT 0 1o 180° onpenensaTe 3HaAUCHUS] TPUTOHOMETPUUYECKUX (DYHKITHH 110
3aJJaHHBIM 3HAYCHHMSM YIJIOB; HAXOAUTh 3HAUCHHS TPUTOHOMETPHUYECKUX (YHKIHMHA MO
3HAYEHUIO OJIHOM U3 HUX, HAXOJIUTh CTOPOHBI, YIJIbl U BBIYUCIISTH IJIOIAAN TPEYTrOJIbHUKOB,
JUTMHBI JJOMaHBIX, YT OKPY>KHOCTH, TJIONIA/Ieii OCHOBHBIX T€OMETpHUECKUX (HUryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

— pemaTh reOMeTpPUYECKHEe 33Jau, ONUPAsCh Ha U3yUYEHHBIE CBOMCTBA (PUTYP U OTHOILICHHIMA
MEXAYy HHUMH, TPUMEHsS  JONOJHUTENbHBIE  IOCTPOCHMsS,  anreOpandeckuii u
TPUTOHOMETPUUECKUI anmnapar, paBujia CHMMETPHH;

— TPOBOAUTH JOKa3aTelIbHbIE PACCYXKICHHSI MPU DPELICHUH 3a7ad, HCIOJIb3ys HM3BECTHBIC
TeOopeMbl, 0OHAPYKUBAsi BOZMOXKHOCTH VISl KX UCTIOJIb30BAHUS;

— peuath NpocTellIne MNIaHUMETPUUYECKHE 3a/1a4H B IPOCTPAHCTBE.

Hcnonp30Bath nNpuoOpeTeHHbIE 3HAHMSI U YMEHMsI B MPAKTUYECKOM AESITEIBbHOCTU U
MTOBCETHEBHOM JKU3HU IS

— OIKMCaHUs PEaJbHBIX CUTyallUi Ha S3bIKE FEOMETPUH;

— pacyeToB, BKIIIOYAIOUIUX [IPOCTEHIINE TPUTOHOMETpUYECKUE (OPMYJIbI;

— PpeuIeHHs FTeOMETPUYECKHX 33]1a4 C UCII0JIb30BaHUEM TPUTOHOMETPUHU;

— peuleHHs] MPaKTUYECKUX 3a7ad, CBSI3aHHBIX C HAaXO0XKJIEHHEM I'€OMETPUUYECKHUX BEJIMYHMH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKUE CPEICTBA);

— TIOCTPOEHHUH C MOMOIIbIO F€OMETPUUECKUX MHCTPYMEHTOB (JIMHEHKA, YrOJbHUK, LIUPKYIIb,
TPaHCIIOPTHUP).

l. Coaep:xanue yueOHOro npeamera

MoayJb «Ajredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN32)

1. Tpuconomempuueckue ynkyuu

OO6nacTh ompenesieHns U MHOXECTBO 3HAUEHUH TPUTOHOMETpUYecKuX (QyHKIUil. YeTHOCTb,
HEYETHOCTh, MEPHUOAUYHOCTh TPUTOHOMETpUYECKUX (yHKUuH. CBoiicTBa (yHKIMU y = COSX U ee
rpaduk. CpoiictBa (yHkimu y = SinX u ee rpaduk. CpoiictBa QyHKIMH y=tgX U ee rpaduk.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

OcHoénas yenvb - U3y4UTh CBOMCTBA TPUTOHOMETPUYECKHX (YHKIMM, HAYYUTh ydalluxcs
IOPUMEHSATh ATH CBOMCTBA NpU pEIIEHMM YpPaBHEHUH U HEPAaBEHCTB; OOOOIIUTH U CHC-
TEMaTU3UPOBaTh 3HAHMSI 00 HCCIeI0OBaHUHU (PYHKIIMM 3JIeMEHTapHBIMH METO/IaMU; HAy4YUTh CTPOUTD
rpaduKy TPUTOHOMETPUUECKUX (DYHKIIHIA, UCTIONB3YS pa3INuHble IPUEMBbl IOCTPOCHHUS ITPapHKOB.

Cpenu TpuroHomeTrpuyeckux ¢GopMyn ciaeayeT oco0O BBIACTUTh T€ (QOPMYJbl, KOTOpPbHIE
HEMOCPEJICTBEHHO OTHOCATCS K MCCIEOBAHUIO TPUTOHOMETPUUECKUX (DYHKIMM M MOCTPOECHUIO UX
rpadpukoB. Tak, popmynsr Sin(-X) = -SiNX u COS(-X) = COSX BBIPAKAIOT CBOMCTBA HEYETHOCTH U
YEeTHOCTH (YHKIHI y = SINX U Yy = COSX COOTBETCTBEHHO.

Ha npoduibHOM ypoBHE MNpOAOIKAETCS H3Y4YEHHE CBOMCTB AJIEMEHTapHbIX (YHKIUI
METOAAMU JJIEMEHTAPHOM MaTeMaTHKH; pEeLIaloTCs 3aJadyd pPa3sHOro YPOBHS CIOXKHOCTH Ha
HaxoXJeHHEe 00JacTH ONpEeNIEHUs] U MHOYKECTBA 3HAUEHUN CIOKHBIX (PYHKIIUH.

[Toctpoenne rpadukoB TPUTOHOMETPHUUECKUX (YHKIUI MPOBOIUTCS C HUCHOIb30BAHUEM HX
CBOMCTB U HAUMHAETCS C MOCTpOoeHus rpaduka QyHKINUN y = COSX.

C nomoupio rpaUKOB  TPUTOHOMETPUYECKUX  (YHKIMHA  pemaroTcs IpocTelIive
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA.



Ha mnpo¢unbHOM ypoBHE OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKLIUU H3y4daroTcs I0Cie
MOBTOPEHUS TOHATUS B3aMMHO 00paTHbIX ¢GyHKIUi. [IpuMeHeHne CBONCTB OOpaTHBIX TpU-
TOHOMETPUYECKHX (PYHKIUH pacCMaTPUBACTCS HA KOHKPETHBIX MTPUMEPAX.

B xome wu3yueHus Tembl 0co00e BHUMAHUE YIEIseTCS MCCIEIOBaHUIO (YHKIUNH U
MOCTPOCHHUIO TPa(hUKOB METOAAMHU HIIEMEHTAPHON MaTeMaTHKH. Takum o0pazom, MpH H3yYCHHU
JAHHOTO pa3jiesia IMPOUCXOTUT Kak o00OIIeHHe M CUCTeMaTH3alus 3HaHUM ydammxcs o0
AJIEMEHTAPHBIX (PYHKIUSAX M HMX HCCIEAOBAHMHM METOJAMH JJIEMEHTAPHOH MaTeMaTHKH, TaK WU
MOATOTOBKA K BOCIIPHUATHIO 3JIEMEHTOB MaTEMAaTHYECKOI0 aHAIIK3a.

2. Ilpou3eoonas u eé 2eomempuueckuii CMoicIl.

[Ipenen nocnepoBarenbHocTu. [Ipenen dynkuuu. HempepbiBHOCTH QyHkumu. OnpezneneHue
npousBoaHoi. IlpaBuna nuddepennmporanus. [IponsBoaHas cTeneHHON (YHKIMU. TPOU3BOTHBIC
aJIeMEeHTapHBIX QYHKIUNA. ['eOMeTpUIeCKUil CMBICI IPOU3BOTHOM.

Ocnosnasi  yenvb - BBECTH IOHATHE Mpelena IOCIeAOBAaTEIbHOCTH, Ipenena (yHKIUH,
MIPOU3BOJIHOM; HAYYUTh HAXOAUTH IPOU3BOJHBIE C MOMOIIBIO GopMyn nuddepeHIpPOBaAHNUS;
HAY4YHTh HAXOJUTh YpaBHEHHE KacaTeNbHOU K rpaguKy (GyHKIIMH, pelIaTh NPAaKTUIECKHUE 3aa9d Ha
MIPUMEHEHUE TTOHSITUS IPOU3BOTHOM.

Ha npodwmibHOM ypoBHE ydamiuecs 3HAKOMATCS CO CTPOTHUMH OIPENCIICHUSMH Tpeaesa
MOCIe0BATENbHOCTH, TMpenena (yHKUMU, HempepsiBHOCTH (yHkuuu. IlpaBuna guddepen-
UPOBAHUS U (POPMYIIBI MPOU3BOAHBIX JIEMEHTAPHBIX (DYHKIIMNA JOKA3BIBAIOTCS CTPOTO.

JloctaTouyHO mMOAPOOHOE H3yUYEHUE TEOPHH TPEIENIOB YHCIOBBIX IOCIEAOBATEIHHOCTEN
yYaIIUMHUCS MPO(UIBHBIX KIACCOB HE MPOCTO TOTOBUT WX K BOCIPHUATHIO CIOXHOTO IOHSTHS
npenena (YHKIMM B TOYKE, HO pPa3BUBAET MHOTHE KAauyecTBa MBICIUTEIBHON JEATEIbHOCTH
y4Yaluxcs.

3.Ilpumenenue npouszeo0Hoil K UCci1e008aHuI0 QYHKUUIL

Bospacranue u yobiBanue ¢pyHKIuU. DKCTpeMyMbl GyHKIMH. Hanbombinee 1 HauMeHbIee
3HaueHus pyHkuuu. [IponsBoaHas BTOpOro mopsaka, BHITYKIOCTh U Touku neperuda. [locrpoenue
rpaduKkoB QPyHKUIUH.

OcnosHnas yenb — TI0OKa3aTh BO3MOXKHOCTH MPOM3BOJHOW B HCCIIEAOBAaHHM CBOMCTB
(GyYHKIUHI U TIOCTPOSHUH UX TPapUKOB.

[Tpu n3yueHnn maTepuana MUPOKO UCIOIb3YIOTCS 3HAHHSI, IOJIYUYEHHBIE yJalllUMUCS B XOe
paboTHI HAJ MPEIBIAYIICH TEMOM.

OOOCHOBBIBAIOTCSL YTBEPXK/IEHUS O 3aBUCUMOCTH BO3pPAacCTaHUsA M YOBIBaHUS (DYHKIMU OT
3HaKa €€ TPOM3BOJHONM Ha JaHHOM IPOMEXYTKE. BBOAATCS TMOHATHA TOYEK MakCHMyMmMa |
MUHHMYMa, TOYEK Nepernba. Yuyamiuecss 3HAKOMSTCS C HOBBIMH TE€pPMHUHAMM: KPUTHYECKHE HU
CTallMOHAPHBIE TOUKH.

[Tocne BBeeHHWs TOHATUH MakCUMymMa U MUHUMyMa GyHKOUA — (GopMupyeTcs
MPEJCTaBICHHE O TOM, UYTO (DYHKIIHS MOXKET UMETh SKCTPEMYM B TOYKE, B KOTOPOI OHa HE MMEEeT
MIPOM3BOIHOM, HanpuMep, y = |x| B Touke x = 0.

Omnpenenenue BU1a SKCTpEMyMa IPEANoaraeTcs CBsi3aTh C IEPEMEHOM 3HaKa MPOU3BOTHON
(GYHKIMU TIpU MEpexojie yepe3 TOUKy FKcTpemyma. HeoOxonumo mmokazaTh ydaluMcs, 4TO 3TO
MOXKHO CJefaTh MpoIe — IO 3HaKy BTOpoi mpomsBogHoi: ecau f'(X) > 0 B HekoTopoi
CTAaLlMOHAPHOIN TOYKE X, TO paccMaTpuBaeMasl CTallMOHapHas TOYKa €CTh TOYKA MUHHUMYMa; €CIU
() <0, To 3Ta TOUKa — TOUYKa MakcuMyMma; eciu f(X) = 0, TOo TOYKa X eCTh TOYKA Meperuoa.

[IpuBoauTcs cXemMa HCCIENOBaHHUA OCHOBHBIX CBOMCTB (YHKIMH, HpeaBapsroias
noctpoenue rpaduka. Ha mpoduiasHOM ypoBHE (TOCie WM3y4deHHUs BTOPOM MPOU3BOJHOM) cXema
ucceIoBaHusl (PYHKIIMH BBITJISIIUT TaK:

1) obmacte onpeneneHus PyHKIUN; YETHOCTh (HEUYETHOCTD ); MIEPUOJUIHOCTD;

2) HynM (QYHKIMH; TPOMEKYTKH 3HAKOIO-CTOSHCTBA;

3) acumMnToTHI rpaduka QyHKINH;

4) nepBasi NPOU3BOIHAS; KPUTHUECKHE TOUKU; TIPOMEKYTKH MOHOTOHHOCTH; 9KCTPEMYMBI;

5) BTOpas MPOW3BO/HAS; MPOMEXKYTKH BBITYKIOCTH, HANPABJICHUS BBIMYKIOCTEH W TOYKH
neperuoa.



4. Ilepsooopasznasa u unmezpan.

[TepBooOpasnas. IlpaBuna HaxoxaeHUs MepBooOpa3HbIX. [lmomans KpUBOIMHEHHOMN
Tparnenuu. IHTerpan u ero BeIYUCIICHUE. Boraucienue miomaaeid Guryp ¢ moMOIIbl0 HHTErPaJIoB.
[Ipumenenue uHTErpayioB Aisi pewmeHus Qunmdeckux 3anad. [Ipocreiimme nuddepeHnnanbHbe
YPaBHEHUS.

OcHogHas yenb — O3HAKOMUTD C MOHSITHEM MHTErpajia U MHTETPUPOBAHUEM KakK oreparuei,
oOpatHO! qu(PepeHIMPOBAHUIO; HAYYUTh HAXOAUTH IUIOIAAb KPUBOJIMHEHHON Tpanenuu, penarhb
npocreiimue Gu3nueckre 3aJa4u ¢ TOMOIIIbIO HHTErpasa.

Onepanyst  MHTETPUPOBAHMS  CHAYaja  OOpeAensercs Kak  omepauus, oOparHas
muddepeHIIMPOBaHHIO, Jajiee BBOJUTCS MOHITHE MEpBOOOPA3HOM, MPU STOM HE BBOAUTCS HU
OIpeNieICHUEe  HEONPEACTICHHOTO HMHTerpaysia, HH ero oOo3HadueHue. Tabmuma mpaBui
uHTerpupoBanus (T. €. Ta0nuia MepBOOOpPa3HBIX) B ITOM Cllydae €CTECTBEHHO IOJy4YaeTcs W3
TaOJIUIBI TPOU3BOJAHBIX. DOPMYIUpPYETCS YTBEpXKIEHHE, YTO BCE MEpBOOOpasHbIe A (YHKIUU
f(x) umeror Bug F(X) + C, rme F(X) — mepBooOpasHas, HailifcHHas B TaOmuie. DTOT (GakT He
JIOKa3bIBaeTCs, a TOJIBKO MOSCHSAETCS.

CBsi3p MEX]ly MEepBOOOpPa3HON M IUIOMIA[bI0 KPUBOJWHEHHOW Tpareluu yCTaHaBIMBACTCS
dopmynoit Hetorona — JleiiOnnmna. [lamee BO3HMKAET OINpPENEICHHBI MHTETpall KaK Mpeaesl MH-
TerpajibHOW cymmbl; mpu 3ToM (Qopmyna Heiorona — JleiiOHuna TaKke OKa3bIBaeTCA
cupaseyuBoid. Takum oOpazom, 3Ta (opMmyna SBISETCS IVIABHOM: C €€ MOMOIIBIO BBIUUCIISIIOTCS
orpezieNIeHHbIe MHTETPAJIbl U HaXOJISATCS TUIOIIAIH KPUBOIUHEIHHBIX TPATISIIHA.

Ha npodunbHOM ypoBHE ywamiuecs 3HAKOMATCA C 3ajJadyaMyd Ha HaXOXJIEHUE MYTH I10
3aJJaHHOM CKOPOCTH, HAa BBIYUCIICHHE DPAOOTHI MEPEMEHHOW CHIIBI, 3a/ladaMH O Pa3MHOXKEHUU
OakTepwii M O pPaAMOAKTUBHOM pacmaje OoJiee MoApOOHO, YeM MIKOJBHUKH KJIACCOB 0a30BOTO
YPOBHS, M y4aTcs pemaTs npoctepiine nuddepeHranbHble ypaBHEHUs

5. Kombounamopuka

Matematuueckass uHaykuusa. [lpaBuno mnpousBeneHus. PasmeiieHuss ¢ MOBTOPEHUSIMH.
[TepectanoBku. Pazmenienus 6e3 noBropenuii. Coueranus 6e3 moBropeHuit u ouHom HproToHa.

OcnosHas yenb — pa3BUTh KOMOMHATOPHOE MBIIUICHHUE YYaIIUXCsl; 03HAKOMUTH C TeOpHen
COEIUHEHNH (KaK CaMOCTOATEIbHBIM pa3/ie]ioM MaTeMaTHKH U B JalibHEHIIEeM — C armnaparoMm
peleHust psiia BEpOATHOCTHBIX 3ajad); o0ocHOBaTh (opmyny OuHoma HpioToHa (¢ KoTOpoM
y4Jaruecs JUIIb TO3HaKOMIIIUCH B Kypce 10 kitacca).

OCHOBHBIMU ~ 337ayaMM KOMOMHATOPHKH CUYHMTAIOTCSA clefyrouue: 1) cocraBieHue
YIOPSAA0OYEHHBIX MHOXKECTB (00pa3oBaHME MEPECTAHOBOK); 2) COCTABJIEHUE MOJMHOXKECTB JaHHOTO
MHOXecTBa (00pa3oBaHME COYETaHUM); 3) COCTaBJICHUE YHNOPSJOYEHHBIX MOJMHOXKECTB JaHHOTO
MHOX€eCTBa (00pa30BaHKE Pa3MEIICHHI).

N3 Bcero MHOroo6pasusi BONPOCOB, KOTOPHIMH 3aHMMAETCSl KOMOMHATOPHKA, B COJIEpKAHNE
oOpa3oBaHMs CTapuIeil IMIKOJbl CEroJHS BKJIIOYAETCS JIMILIb TEOpUs COEAMHEHHH — KOMOHMHA-
TOPHBIX KOH(UTypalHii, KOTOpble Ha3bIBAIOTCS MEPECTAHOBKAMHM, PA3MELICHUSAMU M COUYETAHUSMHU.
[IpyueM oOsA3aTeNbHBIMM ISl M3Yy4YEHHUS SBJSIIOTCS JIMIIb COEIUHEHHS 0€3 MOBTOPEHMM —
COEIMHEHUS, COCTaBJIsIEMbIE M0 ONPEIEICHHBIM IPABUIIAM U3 PA3JIMYHBIX JIEMEHTOB.

Teopusi, coeAMHEHN ¢ TOBTOPEHUSIMH HE SIBJIIETCS 00A3aTENIbHOM A M3YYEHHUs Jaxke Ha
npoUILHOM YpOBHE, TeM HE MEHee, IOJIE3HO BBECTH IOHATHE XOTS OBl pa3MELIeHHH C
MOBTOPEHUSAMH, TaK KakK 3a/Jayd Ha IMOJCYET YHClia 3TUX pa3MEIIeHUH paccMaTpUBalOTCA yXKe Ha
MEPBBIX YPOKAaX MPH pEIICHUH 3a]a4 Ha IPUMEHEHHE MTPaBUiIa IPOU3BEICHHUS.

3HAKOMCTBO C OCTQJIbHBIMH COEJUHEHHUSIMH C MOBTOPEHUSIMHU MOKET OBITh PACCMOTPEHO C
y4JaluMuUcs TpoQHIBHBIX KJIACCOB MPHU HAJMYUU BpeMeHHU. Jl0Ka3aTeslbCTBO K€ CIPaBEUINBOCTU
dbopMyn Uil TOJCYETa 4YHUCIIa I[IEPEeCTAHOBOK C TOBTOPEHUSMU U YHUCIAa COYETAaHUH C
MOBTOPEHUSIMHCIIEYET paccMaTpuBaTh TOJBKO NpU YIIIyOJEHHOM M3YYEHHM C Yy4allluMHCH,
YCBOWBIIMMY IPUMEHEHNE METO/1a MATEMaTHUECKOW WHITYKITHH.

JlonomHUTENbHON MOTHBALIMEH pacCMOTpPEHUs, HalpUMep, MEPECTAaHOBOK C IMOBTOPEHUSIMHU
SBJIIETCS TO, YTO OWHOMHAIbHbIE KOI(PQUIMEHTHl €CTh HE 4YTO HHOE, KaK MEepPEeCTaHOBKHU C



noBropeHusiMu. [loaToMy yuarniuecs, 3HakOMbl€ C TOHATUEM NIEPECTAHOBOK C OBTOPEHUSIMH, JIETKO
BOCIIPUHUMAIOT BBIBOI (hopmysiel OnHOMa HeroTOHA.
6. dnemenmul meopuu eeposmuocmeit
BepositHocTh coObITHS. Cl10’KEHHE BEPOSITHOCTEH. Y CII0BHAs BEpOsATHOCTh. HezaBucuMOCTh
coObITHI. BeposiTHOCTB MpOn3BeICHUS HE3aBUCUMBIX cOObITHI. Popmyna beprym.
Ocnoenasa yenb — cHOPMHPOBATH TMOHSATUE BEPOSTHOCTU CIYYaHOrO HE3aBUCHMOTO
COOBITHS, HAYYUTh pEIIaTh 3a/Ja4yd Ha TMPUMEHEHHE TEOPEMBbI O BEPOSITHOCTU CYMMBI JBYX
HECOBMECTHBIX COOBITUI U Ha HaXOXKJEHUE BEPOATHOCTH IPOMU3BENCHUS IBYX HE3aBHCHMBIX
COOBITHI.
B nporpammy BKIIIOUEHO M3Yy4eHHE (YACTUUYHO Ha MHTYUTUBHOM YPOBHE) JIMILb OTJEJIBbHBIX
3JIEMEHTOB TEOpHH BeposiTHOCTEH. [IpM 3TOM BBENEHHIO KaXJIOrO TMOHSTHS MPEIIIECCTBYET
HedopMaabHOE 00BCHEHHE, PACKPBIBAIOIIEE CYIIHOCTh JAHHOTO MOHATHUS, €r0 MPOUCXOXKICHUE U
peanbHbI cMbIci. Tak BBOAATCS MOHATUSI CIy4aWHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
CBSI3aHHBIX C HEKOTOPHIM HCIIBITAHUEM; OIPENCNSIIOTCS U WUIIOCTPUPYIOTCS OINEepaluu HaJ
COOBITHSMHU.
Knaccuueckoe omnpeneneHre BEpOITHOCTH COOBITHS ¢ paBHOBO3MOKHBIMH 3JI€MEHTapHBIMU
ucxogamu GOpMyIIUPYyeTCs CTPOTo, ¥ Ha €ro OCHOBE (C MCIOIB30BAHUEM 3HAHUH KOMOHMHATOPHKH )
pemiaercss OGONBIIMHCTBO 3a4a4y. He3aBHUCHMOCTH COOBITHI BBOJUTCS JOCTATOYHO CTPOro (mocie
ompeJelICHUsl MOHATUS YCIIOBHOM BeposiTHOCTH). Pa3z0OupaeTcst pemieHue 3ajiadyu Ha HaXOXKICHHE
BEPOATHOCTH COOBITHUS B, cocTosiiiero B TOM, 4TO MPH I UCHBITAHUSAX HaONt0aeMoe coObITHE A
POU30MeT POBHO K pas, mocie yero 000cHOBbIBaeTCs hopmyina bepaysiu.
[Ipy wW3nOXKEHHMH MaTepuala JAHHOTO pasjeia IMOAYEPKUBAETCS MPUKIATHOE 3HAYCHHE
TEOPHUH BEPOATHOCTEN B PA3TUYHBIX O0JACTAX 3HAHUN U MIPAKTUYECKOMN JACATEIHHOCTH YEIOBEKA.
8. Hmozosoe noemopenue Kypca anzeopol u Ha4 a1 Mamemamuiecko2o aHaau3a
YPpoKu UTOrOBOrO MOBTOPEHHSI UMEIOT CBOCU IIEJIbI0 HE TOJIBKO BOCCTAHOBJICHUE B MaMATH
y4daluxcs OCHOBHOIO MaTepuaia, HO U O00OOIIeHHEe, YTOYHEHHE CHUCTEMaTH3alUI0 3HAaHWM 110
anredpe v HavajgaM MaTEMaTUYECKOTO aHaIN3a 3a KypC CPEAHEH IIKOJIbI.
[loBrOpenune mpeasaraeTcsi MNPOBOAMTH IO OCHOBHBIM COJEPKATEIBbHO-METOJANYECKUM
JUHUSAM U 1ETIeCO00pa3HO BBICTPOUTH B CIEAYIOIIUM TOPSAKE: BBHIYHCICHUS] W MPeoOpa3oBaHus,
ypaBHEHUS U HEPaBEHCTBA, GYHKIINH, Hayalla MAaTeMaTUYECKOTO aHan3a.
[Ipu mnpoBeeHUM WTOTOBOTO TOBTOPEHUS TMpEUIaraeTcs IMUPOKOE HCIOIb30BAaHUE H
KOMOMHHPOBAHUE PA3TUYHBIX TUTIOB YPOKOB (JIEKIIHM, CEMHUHAPOB, MPAKTUKYMOB, KOHCYIbTAINI 1
T.€.) C IIeNBbI0 OBICTPOrO OXBaTa OOJBIIOrO MO 00beMy MmaTepuasia. HeoOXoauMbIM 3IEMEHTOM
YPOKOB UTOTOBOTO MOBTOPEHHMSI SIBISETCS CaMOCTOsITeNIbHAs pabora ydamuxcs. OHa Moje3Ha Kak
CaMUM yYalIUMCs, TaK M YYUTEIIO0 JUIsl OCYIIECTBICHHUS] OOpaTHOM CBsizu. DOpMBI MPOBEICHUS
CaMOCTOSITENILHBIX PabOT Pa3HOOOPA3HbI: OT TPAAUIIMOHHONW paObOTHI C IBYMS, TpeMs 3aaHUSIMH J10
TecToB W paboTr B dopme paboueil TeTpamei C 3amojJHEHWEM TMPOOETIOB B MPUBEICHHBIX
pacCyXJIeHUSIX.
B pesynbrare 06006miaroniero moBTOpPEeHHUs Kypca anreOpbl M Havajia aHanu3a 3a 11 kimacce
CO3/aTh yCIOBUS YYAILIUMCS JIJIsl BBISIBIICHUSA:
— BIIQJICHUs TIOHSTHEM CTENEHU C paAlMOHAIBHBIM ITOKA3aTeIeM, YMEHHE BBITIOJHSTH
TOXIECTBEHHBIC MPEOOPa30BaHUS U HAXOIUTh UX 3HAUCHUS;

— YMEHHUSA  BBINONHATH  TOXKJECTBEHHBIE  MNPEOOpa3oBaHUs  TPUTOHOMETPHUUYECKUX,
UPpaIMOHATIEHBIX, TOKA3aTeIbHBIX, IOTAPU(PMUUECKIX BBIPAKCHHI,

— yMEHHUs pemaTh CHCTEeMbl YPaBHEHHM, COJEpKAIlMX OJHO WJIM JBa YPaBHECHHS
(JTorapuMUYECKHX, UPPAMOHAIBHBIX, TPUTOHOMETPUUYECKUX), PEIIaTh HEPaBEHCTBA C
OJIHOI TTepeMEeHHON Ha OCHOBE CBOMCTB () YHKIIUY;

— YMEHHUS UCIOIb30BATh HECKOJIBKO MPUEMOB MPHU PELLICHUN YPaBHEHUM;

— pemiatb ypaBHEHUsI C WCIOJb30BAHMEM PaBHOCWIBHOCTH YpPAaBHEHMI; HCIOIb30BaTh

rpaduk GyHKIMH IPU PEIICHUH HEPABEHCTB (TpaduyecKuiit MeTo);

— yMEHHUS HaXOJUTh TPOU3BOJIHYIO (YHKIIHUH, MHONCECME0 3HAYUEHUL (HYHKyuu, o001acmo

onpeoesieHUst CI0HCHOU YHKYUY, UCTION30BaTh YeTHOCTh U HEYETHOCTh (DYHKITNH;



— YMEHHMA HCCIeNoBaTh CBOMCTBA  CIOXKHOW  (DYHKIMH; HCIOJBb30BAaTh  CBOMCTBO
HNEPUOUYHOCTU (PYHKIUM JJIs peIIeHUs 3a]a4; YUTaTh CBOMCTBA (YHKLMU 1O rpaduKy U
pacrio3HaBaTh rpaMK 3JI€MEHTapHBIX (PYHKIIHIA;

— YMEHHMs peliaTb U IPOBOJUTH UCCIIEOBAHUE PEIEHHs TEKCTOBBIX 33]a4 Ha HAaXOXJEHUE
HauOoJIbIIEro (HAMMEHbBIIET0) 3HaYEHUs BEJIMYMHBI C IPUMEHEHUEM IIPOU3BOIHOM;

—  YMeHus pewiams 3a0a4u napamempuyeckue Ha ONMUMU3ayuio;

—  YMeHus peuiams KOMOUHUPOBAHHbBLE YPABHEHUS U HEPABEHCMEBA, UCNONb306AMb HECKOIbKO
npuemoe npu pewieHuy ypasHenuti U HepageHcms,

—  VYMeHus u361eKamv HeoOX00UMYI0 UHGOpMayuIo u3 yuebHo-HayuHblX MeKCmos, npusecmu
npumepwvl, n000OPAMb apeyMeHmol, CHOPMYIUPOBANb BbIBOODL.

Mopayas «I'eomeTpus»

1. Memoo koopounam e npocmpancmee

KoopauHaTel TOYKM ¥ KOOpAMHATHI BeKTOopa. CKalsipHOE NPOM3BEACHUE BEKTOPOB.
VYpasnaenue miockoctu. J(Bmxenus. [IpeodpazoBanue mogoous.

OcnosHas yenrb—CPOPMHUPOBATH YMEHHE YYAIIHUXCS MPHUMEHSATh BEKTOPHO-KOOPIMHATHBIN
METOJl K PElICHHIO 3a[ad Ha BBIUMCICHHUE YTJIOB MEXIY MPSAMBIMH M TUIOCKOCTSIMH U PACCTOSIHHIMA
MEXy ABYMSI TOYKaMH, OT TOYKH JI0 TUIOCKOCTH.

JlaHHBIN pa3fen sBisieTcs HEMOCPEICTBEHHBIM MPOJOHKEHHEM Mpedblaymiero. BBoautcs
MOHATHUE TPSMOYTOJIBHON CHCTEMBI KOOPAWHAT B MPOCTPAHCTBE, JAIOTCS OMPEICIICHUS KOOPIMHAT
TOYKM W KOOPAMWHAT BEKTOpa, PacCMaTPHUBAIOTCS MPOCTEUIINE 3a/layd B KOOpAMHATaxX. 3aTeM
BBOJIUTCSl CKaJISIPHOE IPOM3BEJCHHE BEKTOPOB, KPAaTKO MEPEUYHCISIIOTCS €ro cBOHcTBa (0e3
JI0Ka3aTeNIbCTBA, MOCKOIBKY COOTBETCTBYIOIME JOKa3aTeNbCTBA ObUIM B Kypce TUIAHUMETPUH) U
BBIBOJATCS (DOPMYINBI JUIS BBIYMCICHHUS YIJIOB MEXIY JABYMsSI HPSIMBIMH, MEXAYy MNPSIMOH u
IUIOCKOCTBIO. JlaH Takke BBIBOJ ypaBHEHHUS IUIOCKOCTH U (OPMYIBI PAcCTOSHUS OT TOYKU JO
IIJIOCKOCTH.

2. Tena épawjenusn u ux noeepxnocmu

[Monsarne uwmmmuapa. I[lnomans mnoBepxHocTH wHMIMHIApA. [loHsTHe KoHyca. Ilmomane
MOBEPXHOCTU KOHyca. YcedeHHBIH KoHyc. Cdepa u map. YpaBHeHue cdepsl. Bzaumnoe
pacnonoxenue cepsl u miockoctu. Kacarenpnas miockocts k chepe. [lnomans cepsl.

Ocnosnas yenv—1aTh yYallUMCS CHCTEMaTHYECKHE CBeleHUs 00 OCHOBHBIX Telax |
MOBEPXHOCTAX BpAIllEHUs — LIMIUHPE, KOHYCe, cdepe, mape.

WN3ydyenune kpyrinpix Tten (LWIMHApPA, KOHYyca, Iapa) W HUX [OBEPXHOCTEH 3aBepllIacT
3HAaKOMCTBO YYaIIUXCSl C OCHOBHBIMH IPOCTPAaHCTBEHHbIMH (Urypamu. BBoIsATCS mNOHATHS
IAJTUHIPUYECKOM W KOHUYECKOH TIMOBEPXHOCTEH, IWIMHApPA, KOHYca, yceuyeHHOro konyca. C
MIOMOIIBI0  PAa3BEPTOK ONPEAESAIOTCS IUIOIIAAM HX OOKOBBIX ITOBEPXHOCTEH, BBIBOASTCS
COOTBETCTBYIOIIHE (OPMYJIBI. 3aTeM NAIOTCS OmpeieieHns cepsl U Mapa, BEIBOJAUTCS YpaBHEHHUE
cdepsl U C €ro NOMOIIBIO UCCIIEAYETCS BOMPOC O B3aMMHOM PacIloJIOKEHUH cepbl U MIOCKOCTH.
[Tnomans chepsl onpenenseTcs Kak Mpeaesl MOCIeI0BaTEeNbHOCTH TUIOMIAACH OMMCAHHBIX OKOJIO
cepbl MHOTOTPAaHHUKOB HPU CTPEMJICHUH K HYJIO HaumOOJBLIEr0 pa3Mepa Kakaod rpaHu. B
3aJauax pacCMaTpPUBAIOTCS pa3IMYHble KOMOMHAIIMN KPYTIIBIX TEJI U MHOTOTPAaHHUKOB, B YaCTHOCTH
OIMCaHHbIC U BIIUCAHHBIEC IPU3MbI U TUPAMHU/I.

B naHHOM pasjerne n3oKeHbI TaKKe BOITPOCH O B3AUMHOM PACIIONIOKEHUN CHEPhI U TPSIMOI,
0 CEUEHUSIX IWINHAPHUUECKON U KOHUYECKOH MOBEPXHOCTEH PA3NTUYHBIMU TNIOCKOCTSIMH

3. Oovemvl men

O6wem npsimoyronasHOTro napasienenumnena. O0beMbl NpsAMON TpU3MbI U HTUIMHAPA. OOBEMbI
HAKJIOHHOW MPHU3MBI, TUpaMHuIbsl U KoHyca. O0beM mapa u miomans chepbl. OOBEMBI MIaPOBOTO
CerMEHTa, IApOBOTO CJIOS U IAPOBOT0 CEKTOPA.

OcnosHasi yenb—BBECTH TIOHITHE OOBEMa Tella W BBIBECTH (POPMYIBI UIS BBIYMCICHUS
00BbEMOB OCHOBHBIX MHOTOTPAHHUKOB M KPYTJIBIX TeJl, U3YYEHHBIX B Kypce CTEpEOMETPHUH.

[lonsatne oOBeMa Tena BBOAMTCS AHAIOTUYHO TOHSATHIO TUIOINAAHM IIOCKOH (HUTYPHI.
DopMyIUPYIOTCS OCHOBHBIC CBOWCTBa OOBEMOB M HAa UX OCHOBE BBIBOIUTCS (popmymna oOnema



MPSIMOYTOJIBHOTO TMapajulesenumesia, a 3aTeM MpsIMON Mpu3Mbl U HUiIMHApa. Popmysnsl 00bEMOB
APYrHX Tel BBIBOMATCS C IOMOIIbIO HMHTErpajbHOW (opmysnbl. Dopmyna obObema Imapa
MCIOJIL3YETCS IS BBIBOJA (POPMYJIBI TUIOMIAAN CHEpHI.

Iloemopenue
TemaTnueckoe njanupoanue 2023-2024 yuyedHblIii roa
AJITEBPA 11 kaacc
Ne ni/m HaumeHoBaHue pa3aeioB, TeM KounyectBo | KonTposbHbIe
4acoB padoThI
1. Tpuronomerpuueckre GyHKIUU 15 1
[Tpon3BoHas U €€ TEOMETPUIESCKUN CMBICIT 14 1
4. [TpumeHeHre TPOM3BOJHON K UCCIIEIOBAaHUIO 10 1
byHKIMi
o. [TepBooOpa3nast 1 UHTETpaI 9 1
6. KomMOuHaropuka 7 1
1. DEeMEHTBI TEOPUS BEPOSITHOCTEN 7 1
8. KomrmekcHbie uncna 8 1
9. VYpaBHEHMs U HEPABEHCTBA C ABYMs [IEPEMEHHBIMU 6 1
10. HToroBoe moBTOpeHHE Kypca aaredpbl 1 Havana 12 1
MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHHU.
BCET'O 88 9
I'EOMETPHA 11 kaace
Ne ni/m HanmeHnoBaHue pasneiios, TeM KonuyecrBo | KonTposbHbIe
4acoB padoThI
1. MeToa KoOpAMHAT B IPOCTPAHCTBE 15 2
2. Hununaap, koHyc, map. 17 2
3. OO6bemsbI Ten 16 2
BCETO 48 3)




YuyeOHO-MeTOANYECKOE o0ecTieyeHne

1. Anrebpa W Hauajga MaTeMaTHYeCKOro aHanmm3a. ba3oBbIi W yriayOJIGHHBIH YpPOBHH.
YueOnuk mns 11 kimacca obmieoOpasoBarenbHbIX opranm3armii. Aptopsl: KO.M. Konsrun, M.B.
Tkauésa, H.E. ®&noposa, M.U. [llabynun. Mocksa. «IIpocBemenuey. 2021

2. Terpanp-koHcnekT mo anredpe. 11 xmace. ABtop: EpmioBa A.Il., I'omoGoponsko B.B.,
Kpwmxanosckuii A.®d. Mocksa: «Mnekca», 2019

3. AnreOpa ¥ Hayana MareMaTH4yeckoro ananmsa. Junakrtudeckue marepuansl. 11 xmace :
yray6sa. ypoenb / [M. W. lllabynun, M. B. Tkauéra, H. E. ®&énopoa, O. H. [{obposa].— 4-¢
m3a.— M. : [Ipocsemienue, 2020

4, Vaeonuk ®I'OC «I'eomerpus. 10-11 kmaccb» st 001meo0pa3oBaTeIbHBIX OPraHU3aIUN.
Aprop: JI.C.Atanacsn, B.®. byry3oB, C.b. KagomueB wu np.,7-¢ wusganue - Mocksa:
«Ipocsemienuen, 2021

5. I'eomerpus. 11 kmacce. Iloypounsie rransl k yuyeOHuky AtanacsHa JI.C. u np. Mocksa:
«IIpocsenienner, 2019

6. I'eomerpusa. 11 xmacc. Pabouas terpagp k yueOnuky JI. C. AranacsiHa. ba3oBbiii u
yrinyonenssiii ypoBau CocraButenu: Opuna WM., Byry3os B.®., I'mazkoB O.A: - Mocksa:
«IIpocsemenuey, 2021

7. Terpaab-xkoHcneKkT mo reomerpun. 11 kmacc. ABrop: Epmosa A.Il., 'onmo6opoasko B.B.,
Kpuxanosckuit A.®. Mocksa: «nekca», 2019

8. I'eomerpusa. 11 kmacc. [dumaktuueckue marepuansl. Aptop: 3uB b.I'., Meitnep B.M.
Mockga: «IIpocsemenuey, 2020

DJIeKTpPOHHbIEe 00pa3oBaTe/ibHbIe pecypchl U UHTepHeET pecypcebl
L.http://www.informika.ru/;http://www.ed.gov.ru/;http://www.edu.ru/ MunuctepcTBo o0pa3zoBaHUs
P®
2.http://school-collection.edu.ru Exunas xomtekuus L{udpoBsix 00pa3oBaTeIbHBIX PECYPCOB
3.http://edu.secna.ru/main/ HoBbie TeXHOJIOTHH B 00pa30BaHUH
4.http://www.math.ru/- 6ubimoreka, MeguaTeka, OJTMMITHAIBI
5.http://www.bymath.net/ - Bcst asieMeHTapHas MaTeMaTHKa
6.http://www.exponenta.ru/ - oopa3oBaTebHbIH MaTEMAaTHIECKUN CAUT
7.http://math.rusolymp.ru/ - Bcepoccuiickast oTMMITHAIA ITKOJIBHUKOB
8.http://www.math-on-line.com/ - 3annmarensHas MmaTemMaTuka
9.http://www.shevkin.ru/ - matremaruka. Illkomna. Byayiee.
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