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1. IlmanupyemMbie pe3yJbTATHI OCBOEHHSI Y4e€0OHOT0 peaMeTa «Ajredpa n
HA4YaJla MATEeMATH4eCKOr0 aHAJIHN3a»

Hpe)lMeTHble pPe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamera <<A.11re6pa H HAYAJIa aHAJUu3a»

B 10 - 11 kiaaccax

N3yuenue anredpbl B cpeAHEN LIKOJIE
HaIIPaBJIEHO HA JOCTHKEHHUE CIIEIYIOIINX
LEJICH:

N3ydenue anreOpbl 1 Hayal aHaiu3a B CpEeAHEN LIKOJIE
JIaeT BO3MOXKHOCTH OOYyUYaIOIIUMCS TOCTHYD
CIIEYIOIUX PE3ybTaTOB Pa3BUTHS:

B npenMeTrHoM HarpaBieHUU

e cozmanue pyHIaMEHTA TS
MaTEMaTUYCCKOTO pa3BUTHA,
(hopMUPOBaHUS MEXaHU3MOB MBIIILICHUS,
XapaKTEPHBIX I MATEMaTHYECKOMN
TS TEITbHOCTH.

* 3HauEHUE MAaTEMAaTUYECKOM HayKH AJs pelIeHUs
3a/1a4, BOSHUKAIOIINX B TEOPUU U
IPAKTHKE;

* IIUPOTY U OTPAaHUYEHHOCTh IPUMEHEHUS
MaTeMaTHYECKUX METOJIOB K
aHAJIM3Y U UCCIIEIOBAHUIO MPOIIECCOB U SIBIICHUH B
pHUpoJie U OOIIECTBE;

* 3HaU€HUE MPAKTUKHN U BOIIPOCOB, BOSHUKAIOIINX B
camoil MareMaTuke, 115 GOPMUPOBAHUS U PA3BUTHS
MaTeMaTHYECKON HAYKH;

* UJIeU PACUINPEHUs YHCIOBBIX MHOXKECTB KaK
croco0ba MoCTpOeHHsI HOBOTO MaTeMaTUYECKOrO
anmnapara JJIsl peleHus MPaKTUYeCKUX 3a/1ad U
BHYTPEHHHX 3a]1a4
MaTEMaTHKH,

* 3Ha4YeHUE 1Jieil, METOJI0OB U pe3ysIbTaTOB aIreOpsl U
MaTEMaTHYECKOTO aHAJIN3a JUIs
IIOCTPOCHHUS MOJEIIEH PEalbHbIX IIPOLIECCOB U
CUTYAallU;

* BO3MOXXHOCTU T€OMETPUYECKOTO A3bIKA KaK
CPEICTBA ONMCAHUS CBOMCTB PEaJIbHBIX IPEIMETOB U
UX B3aUMHOIO PacCIOJIOXKEHMS;

* YHUBEPCAIbHBINA XapaKTep 3aKOHOB JIOTUKU
MaTEMaTUYECKUX PACCYXKICHUH, UX IPUMEHUMOCTD B
pas3InYHbIX 00IACTAX YETOBEUECKOMN AEATEIIbHOCTH;

* pa3nuuue TpeOOBaHUM, NPEABABISAEMbIX K
JI0Ka3aTeNIbCTBAM B MaTEMAaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-3KOHOMMYECKUX U T'YMAaHUTapHBIX HayKax,
Ha TPaKTHUKE;

* POJIb aKCHOMATHUKH B MaTEMAaTHKE; BO3MOKHOCTb
IIOCTPOCHUS MaTEMaTUYECKUX TEOPHUM Ha
AKCUOMAaTHYECKON OCHOBE; 3HAYEHUE aKCHOMATUKH JIJIs
Jpyrux obnacreil 3HaHUS U IS IPAKTUKH;

* BEPOSITHOCTHBIX XapaKTep pa3InYHbIX IIPOLIECCOB U
3aKOHOMEPHOCTEN OKPYXKAIOLIET0 MUPA.

B 6azoBoM (*mpoduiabHOM) Kypce coaep:kaHue 00pa30BaHMs, PeICTABJICHHOE B OCHOBHOM

IIKO0JI¢, Pa3BUBACTCA B CJICAYIOIIMX HANIPABJICHUAX:




CUCTeMaTH3alys CBEACHUUW O unciax; (HOpPMHUpPOBAHUE TIPEIACTABICHUNH O pPACHIMPEHUU
YUCJIOBBIX MHOXKECTB OT HATypalbHBIX JO KOMIUIEKCHBIX KaK CIOCO0O€ MOCTPOEHHUS] HOBOTO
MaTeMaTHYeCKOro amnmapara Jjisi pPelieHUs 3aja4 OKPYKAIOIIero MUpa W BHYTPEHHHX 3aJ]1ad
MAaTEeMAaTHKHU; COBEPIICHCTBOBAHNE TEXHUKU BHIYMCIICHUI;

pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKH alreOpandeckux MpeoOpa3oBaHUi, peIICHUS
YpaBHEHUI, HEPABEHCTB, CUCTEM;

CUCTeMAaTH3alMsl W PaCHIMpPEHUE CBEICHUH O (DYHKIMAX, COBEPIICHCTBOBAHHE TpadUUeCKUX
YMEHH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJaMH MaTeMaTHYECKOTO aHAlIn3a B 00BbeMe,
MTO3BOJISIFOIIEM HCCIICIOBAThH JIEMEHTapHBIE (YHKITMH U peliaTh MPOCTCHUININE TEOMETPHUSCKHE,
(dusnyueckue u Apyrue NpuKIaIHbIe 3a0a49u;

paciIupeHne CUCTEMBI CBEICHHH O CBOWCTBAX IUIOCKUX (UTYpP, CHCTEMAaTHYECKOE H3y4YCHHE
CBOMCTB MPOCTPAHCTBEHHBIX TEJI, PA3BUTHE MPEJCTABICHUN O TEOMETPUUECKUX U3MEPCHUSX;
pa3BUTHE MPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B OKPYXKAIOIIEM
MHpE, COBEPIICHCTBOBAHUE WHTEUICKTYaJbHBIX M PEUEBBIX YMEHHMM NyTeM oOoTalleHus
MaTEeMaTHYECKOTO S3bIKa, PA3BUTHS JIOTHUYECKOTO MBIIIJICHUS;

3HAKOMCTBO C OCHOBHBIMU HJICSIMH M METOJJAMU MaTEMaTUUECKOTO aHAIN3a;
COBEPIIICHCTBOBAaHUE MATEMAaTHUYECKOTO PAa3BUTHS O YPOBHS, TMO3BOJISIONIETO CBOOOIHO
MPUMEHSTH U3y4eHHbIE ()aKThl U METOIbI IPU PEIICHUH 3a7a4 U3 Pa3IMYHbIX pa3JIeloB Kypca, a
TaKKe MCTOJb30BaTh MX B HECTAHIAPTHBIX CUTYaIHSIX;

(dhopmMupoBaHUE CIOCOOHOCTH CTPOUTH W MCCIEAOBATH MPOCTEUIIINE MAaTEMATHUIECKAE MOJICTH
MpU PEIICHUN TPUKIAAHBIX 337ad, 33a7a4 U3 CMEXKHBIX IUCITUIUINH, YIIIyOJICHWE 3HAaHUM 00
0COOEHHOCTSX MPUMEHEHUSI MAaTEeMAaTHUYECKIX METOJIOB K MCCIICIOBAHHIO TTPOIIECCOB U SIBICHUH
B MPUPO/IE U OOIIECTRE.



2. ConepixaHue y4eOHOT0 nmpeaMeTra

Kopuu n crenenu. Kopens crenenu N>1 u ero coiictBa. CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTeleM U €€
cBoiictBa. [lowamue o cmenenu c¢ OeucmeumenvHbiM nokazameneml. CBOWCTBAa CTENEHH C
JNEUCTBUTEIILHBIM ITIOKa3aTEJIEM.

Jlorapudm. Jlorapudm uucna. Ocrosnoe noeapugpmuueckoe mooscoecmeo. Jlorapudm mpou3BeneHUs,
YaCTHOTI'O, CTEIIEHU; nepexo0 K HOBOMY OCHO8aHUIO. JIeCATUYHBIN U HaTypaJIbHbIN JIOTapu(MBbl, YUCIIO €.
IIpeoGpa3zoBanusi MpocTeHIINX BBIPAMKEHUH, BKIIOYAIOMIMX apu(METHUYECKHE OIEpalud, a TaKKe
OTIEpAIIHIO BO3BEICHUS B CTEIICHD U OTIEPALIUIO JIOTapU(hMUPOBAHHUS.

OcHoBbl TpUroHomMerpuu. Cunyc, KOCUHYC, MAH2EHC, KOMAH2EHC NPOU3B0IbHO20 Yaad. Paouannas mepa
yvena. Cumyc, xocunyc, mameenc u komaueenc uucia. OCHOSHble MPULOHOMEMPUYECKUe MOoIOecmaa.
Dopmynvl npugedenus. CuHyc, KOCUHYC U MAHSEHC CYMMbL U pasHocmu 08yx yenoe. Cumyc u Kocumyc
06ouHo20 yena. PopMyibl TOJOBUHHOTO yriia. [IpeobpazoBanusi CyMMbl TPUTOHOMETPUUYECKUX (QYHKIIHI B
MIPOM3BEACHNE U MPOU3BEICHUS B CyMMYy. BblpakeHHe TPUTOHOMETPUYECKMX (DYHKUMN uyepe3 TaHTeHC
MOJIOBUHHOTO  aprymMeHTa. [Ilpeobpaszosanusi npocmetiuiux  mpuecoOHOMEmMpU4ecKux  8blpadCceHu.
[IpocTeiimme  TPUTrOHOMETPUYECKHE  YpaBHEHUsA. PenmieHuss  TPUTOHOMETPUYECKHX  YPABHEHHM.
IIpocmetiwue mpuconomempuueckue HepaseHcmea. ApKCUHYC, apKKOCUHYC, apKTaHT€HC YHCTIa.

O YHKIU

Oynkiuu. O61acTh ompeneneHus ¥ MHOXKeCTBO 3HadeHuid. ['padux ¢ynkumu. [loctpoenue rpadukos
GyHKIMM, 3aJaHHBIX pa3InyHbIMH criocobamu. CBoiicTBa (PyHKIMI: MOHOTOHHOCTb, YE€THOCTh U
HEYETHOCTh, MEPUOJUYHOCTb, OIPaHUYEHHOCTh. [IpoMexyTKkH Bo3pacTaHus M yObIBaHMsI, HauOoJbllIee U
HauMEHbIIlee 3HAa4YeHMs, TOYKHM B3KCTpeMyMa (JIOKaIbHOrO MakcMMyMa M MHHHMYMa). ['padudeckas
untepnpetanus. [Ipumepbl (GyHKIMOHAIBHBIX 3aBUCUMOCTEH B pealbHBIX IpolieccaXx U SBICHUSX.
O6partnas hyakuus. Ooaacme onpedenenus u 0oiacms 3Havenutl oopamuou gynxyuu. I'paduk oOpaTHOM
¢yukuun. CreneHHast GyHKIMS C HaTypajdbHBIM IOKa3aTelieM, €€ CBOMCTBa U rpaduk. BepmuxanvHuvle u
20pU3OHMANbHBlE acumnmomsl epagukos. I paguku OpodbHO-nuHeliHbIX GyHKyul. TPUTOHOMETPHUUECKHE
GyHKIMM, WX CBOMCTBa M TpaduKu; NEPUOAMYHOCTb, OCHOBHOM mnepuoi. [lokazarenbHas GyHKIHS
(’kcroHeHTa), ee cBoiictBa W Tpaduk. Jlorapubmuueckas GyHKIMSI, €€ CBOWCTBA H rpaduk.
[IpeobpazoBanusi rpaduKoB: MapAICIBHBIA TMEPEHOC, CHMMETPHS OTHOCHUTEIBHO OCEH KOOpIWUHAT U
cumMmMempusi OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUS OMHOCUMENbHO NPAMOU Y = X, pACMANCEHUE
u colcamue 800J1b ocell KOOPOUHAM.

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

llonamue o npeodene nociedosamenvhocmu. Cywecmeosanue npeoeia MOHOMOHHOU O02PAHUYEHHOU
nocreoosamenvhocmy. JIuHAa OKPY)KHOCTH M IUIOIIAJh Kpyra Kak MpeAenbl MOocieA0BaTeIbHOCTEH.
beckoneuno yObIBatomiasi reoMeTpuyeckas nporpeccus U ee cymma. [lowamue o Henpepvi8HOCMU
@yuxyuu. TloHatue o mpou3BOAHONW (GYHKIMH, (HU3MUECKUNH U TEOMETPUUYECKHI CMBICI MPOU3BOIHOM.
VYpaBHeHune KkacaTenbHOW K rpaduky GyHkiuu. [Ipous3BojHBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUSA,
gacTHOrO. [Ipou3BOIHBIE OCHOBHBIX d3JeMeHTapHbIX (yHKuud. [IpumMeHeHHe mNPOU3BOJHOU K
UCCIEIOBAaHUIO0 (PYHKIUN U MOCTpPOEHUIO rpadukoB. [IpouzsodHvle obpammoi yHKyuu u KOMRO3UYUU
OaHHoU ¢hynxyuu c auneunou. Ilonamue o6 onpedenreHHOM uHmezpane Kax NAOWAOU KPUBOIUHEUHOU
mpaneyuu. TlepBoobpaznas. ®opmyna Herotona-JleitOnuna. [Ipumepsl ncnonp30BaHus MPOU3BOAHOMN IS
HAaxO0KJICHUS HAaWJIY4ylIIEro PElIeHUs] B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-3KOHOMUYECKUX, 3a/1ayax.
HaxoxpaeHue ckopocTu ajs mpoiiecca, 3adaHHoro ¢opmynoi unu rpaduxom. [Ipumepsl mpuMeHEHUS
uHTerpana B pusmke u reomeTpun. Bropas npousBoiHas u ee GU3NIEeCKUii CMBICI.

YPABHEHUSI U HEPABEHCTBA

Pemienne panuoHalbHBIX, MOKa3aTEIbHBIX, JOTapU(PMUYECKUX YpaBHEHUH M HepaBeHCTB. PemieHue
UppalMOHATBHBIX YPaBHEHUH.

OcCHOBHBIE MIPUEMBI pEIIEHHUs] CUCTEM YpaBHEHHI: MOJCTaHOBKA, anredpanyeckoe CII0KEHUE, BBEJICHHE
HOBBIX IEpEMEHHBIX. PABHOCMIIBHOCTh YpaBHEHUH, HEPABEHCTB, CUCTEM. PellleHne MpocTeHIINX CHCTEM
YPaBHEHUH C IByMsI HEU3BECTHBIMU. PellieHre cucTeM HEpaBEHCTB C OJJHOW IEPEMEHHOM.



Hcnonbs3oBanue cBOMCTB M TpadukoB (yHKIMNA TpU pelIeHHMH YpaBHEHUH M HepaBeHCTB. Merton
uHTEepBAIOB. V300paskeHre Ha KOOPIAMHATHOM TNIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUI U HEPABEHCTB
C IByMsl IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHre MaTeMaTUYECKUX METOIOB JUIS PEIICHUS COJepKAaTeNbHbIX 3a/1a4 M3 PAa3INYHBIX oOnacTeit
HAayKU U NpakTUKU. MIHTEpnperanus pe3ysbrara, y4eT pealbHbIX OTPaHUYCHUN.

3JEMEHTHI KOMBUHATOPUKHA, CTATUCTUKHU 1 TEOPUU BEPOSITHOCTEM

JuieMeHThl KoMOMHaTopuku. [IpaBuna npoussenenus. [lepecranoBku. Pasmemenus. Coueranus u ux
ceorictBa. bunom Herorona.

DjieMeHTHI Teopuu BepossTHocTH. CoObitusi. KomOuHamuum coObiTuii. [IpOTHBOIOIOKHOE COOBITHE.
BepositHOCTh coOBITHS. Croxenue BeposiTHOCTEH. He3aBucuMbie COOBITHS. YMHOXKEHHE BEPOSTHOCTEH.
CraTucTtuueckas BEpOsITHOCTb.

JJyieMeHTHI craTucTukM. Cityyaiinele BenuunHbl. LleHTpanbHble TeHaeHnu. Mepsl paz0Opoca.
KOMIIVIEKCHBIE UNCJIA

Omnpenenenne KOMIUIEKCHBIX 4yucell. ClokeHne ¢ YMHOXEHHWE KOMIUIEKCHBIX uucen. Moyib
KOMILJIEKCHOTO uncia. Onepanuy BeIYUTaHUS U IeJeHus. [ eomeTpruueckas MHTEpIpETalus KOMIIIEKCHOTO
yycna. TpuroHoMmerpuueckas ¢opMa KoMIUIeKCHOro uwucia. CBolcTBa MoAyls M apryMeHTa
KOMIUIEKCHOTO uyucna. KBaapaTHOoe ypaBHEHHME C KOMIUIEKCHBIM HEW3BECTHBIM. [IpuMepsl pemeHus
anredpanveckux ypaBHEHUI.

Conep:xkanme kypca B 10 kiacce
1.[deiicTBUTEIbHBIE YHCIA
Lenble u panmoHanpHbIe YKcia. JleficTBUTeNbHbIe yncia. beckoHeuHo yObIBarolas reoMeTpuueckas
nporpeccusi. ApudpMeTHIeCKUi KOpeHb HaTypalbHOU cTeneHu. CTeTneHb C pallMoOHaIbHBIM 1
JNENCTBUTEIBHBIM NIOKA3ATEISAMH.
OcHnognvle yenu: popMUpoBaHUE MIPEACTABICHUI 0 HATYPAIbHbIX, LIETBIX YMUCIAX, O IPU3HAKAX
JEIIMMOCTH, MTPOCTHIX M COCTABHBIX YNCIAX, O PALIMOHAIBHBIX YUCIAX, O MIEPUOAE, O IEPUOINIECKOMN
Ipobu, 0 NEHCTBUTENBHBIX YHCIaX, 00 HPpallMOHATBHBIX YHCIaX, O OECKOHEUYHOU NeCSITUUHOM
MepUOIUYECKON ApoOu, 0 MOAyJe AeUCTBUTEIHLHOTO YuCa; (GOPMUPOBAHIE YMEHUN ONIPENENSTh
OCCKOHEYHO YOBIBAIOIIYIO T€OMETPHUIECKYIO TIPOTPECCHIO, BEIYUCIIATH 10 (hOPMYIIE CYMMY OECKOHEYHO
yOBIBaIOLIEH T€OMETPUYECKON MPOrpecCcru; OBIaIEHUE YMEHHEM U3BJICUEHUsI KOPHSI M-I CTENeHU U
MIPUMEHEHHE CBOICTB apu(hMETHUECKOTO KOPHS HaTypaJIbHON CTETNeHU; OBJIaJICHUE HABbIKAMU PEIICHUS
HMPPALMOHAIIBHBIX YPABHEHUH, UCIIONb3Ys PA3JINYHbIE METO/IbI PELIEHUS HPPALMOHAIBHBIX YPAaBHEHUN U
CBOMCTB CTEIEHU C JIIOOBIM LIEJIOYUCICHHBIM IT0Ka3aTeIeM.
B pesynsmame uzyuenus memul yuauguecs 00nHCHbL:
3HATh: IOHATHE PALIMOHATILHOTO YKCiIa, OECKOHEYHOM NECATUUHOM MepruoIuiecKoil Apodu; onpeeneHue
KOpHS I-i CTENEHH, €r0 CBOMCTBA; CBOMCTBA CTENIEHH C PALlMOHAIBHBIM [TOKA3aTENIEM;
YMeTb: IPUBOJAUTDH IPUMEPHIL, OTIPECNATh HOHATHS, TOJAOUPATh apryMEHThI, (GOPMYIUPOBATh BHIBOIbI,
MIPUBOJIUTH I0KA3aTEIbCTBA, Pa3BEPHYTO OOOCHOBBIBATH CYKICHUS; MPECTABIATH OECKOHEUHYIO
MEPUOIUYECKYIO ApOOb B BHJIe OOBIKHOBEHHOM APOOU; HAXOAUTh CyMMY O€CKOHEYHO yOBIBAIOIIEH
reOMEeTPHUECKON MPOTPECCHH; BBITIOJIHATH IPe0Opa30BaHus BRIPAKEHUIM, COJIEPKAIINX PATUKaIbl; PELIaTh
MPOCTEMIINE YpaBHEHUS, COACPKAIINE KOPHHU I-i CTENEHU; HAXOIUTh 3HAYEHUS CTEIICHU C
palOHAIbHBIM [TOKA3aTEIEM.
2.Ctrenennast pyHkomus
Crenennas ¢yHKIMs, €€ cBolcTBa U Tpaduk. PaBHOCHIIbHBIE YpaBHEHUSI U HEPABEHCTBA.
HppanmoHaibHbIE ypaBHEHUS.
Ocnosnule yenu: GOpMUPOBAHUE MPEICTABIECHUHN O CTENEHHON (QYHKIIMH, O MOHOTOHHOHM (QyHKIIMH;
(dbopMupoBaHHE YMEHH BBINOIHATH MpeoOpa3oBaHKUe JAHHOTO ypaBHEHUS B ypaBHEHUE-CIIEACTBUE,
pacupeHus 006JacTy orpeeNieH s, TPOBEPKU KOPHEH; OBJIaJIEHUE YMEHUEM peIlaTh UPPaLMOHAIbHBIE
ypaBHEHHS METOJIOM BO3BE/IEHUS B KBaJIpaT 00eHX YacTel ypaBHEHUs, IPOBEPKU KOPHEH ypaBHEHHUS;
BBITOJIHATH PAaBHOCUJIbHBIE ITPE0Opa30BaHusl YpaBHEHUS U OTPEAEIATh HEPABHOCUIIbHbIE TPeoOpa30oBaHUs
YPaBHEHUS.
B pezyiemame uzyuenus memvl yyauuecs 00NHCHbL.




3HATh: CBOICTBA QYHKIUH; CXeMy HCCIeq0BaHus QYHKIUH; OTIpeIeIeHUEe CTEICHHOW (DyHKIINN; TIOHATHE
UppaIMOHAILHO YPaBHEHHUS;
yYMeThb: CTPOUTH Ipa(pUKu CTEIIEHHBIX (PYHKIMIA MIPH Pa3IMYHBIX 3HAYEHUSIX TIOKA3aTesIsl; UCCIIE0BATh
(GyHKIHUIO TIO cxeMe (OMUCHIBAaTh CBOMCTBA (DYHKIIMHU, HAXOAUTH HAaMOOJBIINE U HAUMEHBIIIHNE
3HA4YEHUs1);pelIaTh NPOCTEHINNEe YpaBHEHHS U HEPAaBEHCTBA CTAaHIapPTHBIMU METOIaMH; U300pakaTh
MHOYKECTBO PEIICHUI HEPABEHCTB C OJIHOW MEPEMEHHOM; MPUBOIUTH TPUMEPHI, 000CHOBBIBATH CYKICHHS,
oI0MpaTh apryMeHThl, OPMYIUPOBATH BHIBOJIBI;, PELIATh PAlMOHAIBHBIE YPABHEHHUSI, IPUMEHSS
(bopMyIBI COKpAIEHHOTO YMHOXKEHHSI TPH UX YIPOIICHUH; PEIIaTh HPPAUOHAIBHbBIE YPaBHEHNUS;
COCTaBJIATh MAaTEMaTHYECKHE MOJICIIN PEATbHBIX CUTYAlli; TaBaTh OLEHKY HH(popManuu, hakram,
mporiecca, OMpeaesaTh UX aKTyalbHOCTb.

3.Iloka3aTeabHast yHKUMS

[TokazarenwsHas ¢pyHKUs, €€ cBoiicTBa U rpaduk. [lokazaTenpHbie ypaBHeHUs. [lokazaTenbHbIe
HepaBeHCTBa. CHCTEMBI MMOKA3aTeNIbHBIX YPAaBHEHUH U HEPABEHCTB.

OcnosHule yenu: GOPMHUPOBAHUE TIOHITHI O TIOKA3aTEIbHOM (PYHKIIMH, O CTETICHU C TIPOU3BOJIBHBIM
JeWCTBUTENFHBIM TIOKa3aTelIeM, O CBOMCTBaX IMOKa3aTeNbHOW (pyHKINH, 0 Tpaduke GpyHKIHH, O
CHMMETPHH OTHOCHUTEIIEHO OCH OPAMHAT, 00 IKCIIOHEHTE; (OPMHUPOBAHNE YMEHHS PEIIaTh MOKa3aTeIbHbIE
YpaBHEHHSI Pa3IMYHBIMU METOJAMH: YPaBHHUBAHHEM TIOKa3aTese, BBEIEHHEM HOBOW NEPEMEHHOM;
OBJIaZICHWE YMEHHUEM pelIaTh NOKa3aTelbHbIC HEPaBEHCTBA PA3IMYHBIMA METOJAMH, HCIIONIB3YS CBOMCTBA
PaBHOCHIIBHOCTH HEPABEHCTB; OBIIAJICHUE HaBBIKAMH PEIICHUS CUCTEM TI0Ka3aTEbHBIX YPaBHEHUH 1
HEPaBEHCTB METOJIOM 3aMEHBI TIEPEMEHHBIX, METOIOM TI0JICTAHOBKH.

B pesynvmame uzyuenus memol yuaujuecs Q0NHCHbL.

3HATB: OTIPE/ICIICHNE TTOKA3aTeIbHOW (DYHKIINU 1 €€ CBOWCTBA; METOJIBI PEIICHUS TIOKA3aTeIbHBIX
YpaBHEHHIA U HEPABEHCTB U MX CHCTEM;
yMeTh: ONPEeNATh 3HaUYCHHS MOKa3aTeIbHOU (PYHKIIMU 10 3HAYEHUIO €€ apryMeHTa MPHU pa3IuYHbIX
cnoco0ax 3aganust GyHKIIUH, CTPOUTH TpaduK moKazaTedbHON (DYHKIIUW; TPOBOJAUTH ONMCAHUE CBOMCTB
(GYHKIHMH; UCTIOIB30BaTh rpauK MOKa3aTeNbHON QYHKUINHU Ui pellieHus] ypaBHEHU 1 HEPaBEHCTB
rpaduyecKuM METOJIOM; pelIaTh MPOoCTeiilie noKa3aTelbHbIe YpaBHEHUS U UX CUCTEMBI; pelIaTh
MoKa3aTeabHble ypaBHEHUS, IPUMEHSSI KOMOMHAIINIO HECKOJIBKUX aJTOPUTMOB; PEIIaTh MPOCTEUIITNE
MoKa3aTeJabHble HEPABEHCTBA U MX CUCTEMBI; PellIaTh MOKa3aTelbHbIE HEPABEHCTBA, TPUMEHSIS
KOMOHMHAIINIO HECKOJBKUX aJITOPUTMOB; CAMOCTOSITENIbHO UCKaTh U OTOUPATh HEOOXOIMMYIO JUIsl PeIlieHuUs
yueOHBIX 3a7a4 HHGOPMALIKIO; IPEIBUIETh BO3MOKHBIE MTOCIIEACTBUS CBOUX JIEHCTBUM.

4. Jlorapudpmuyeckasi pyHkuus

Jlorapudwmel. CoiictBa gorapudmos. JlecaTnunbie 1 HaTypanbHble Jorapudmel. Jlorapudmuueckas
¢byHkus, e€ cBoiicTBa u rpaduk. Jlorapudmuueckue ypaBuenus. Jlorapudmuueckrue HepaBeHCTBA.
OcHnognvle yenu: popMupoBaHUe MpeACTaBICHUI 0 lorapudme, 00 0OCHOBaHUHU Jorapudma, o
norapu(MUpPOBaHUH, O AECATUIHOM Jorapudme, 0 HaTypaabHOM Jiorapudme, o hopmyse nmepexoaa ot
norapudma ¢ OJJHUM OCHOBAaHHUEM K JiorapudMy ¢ IpyruM OCHOBaHHEM; (OPMHUPOBAHUE YMEHHS
MIPUMEHSTH CBOKCTBA JIOTapru(dMOB: JIoTapudM MPOU3BEACHHUS, TOTapHU(PM YACTHOTO, JOTapu(dM CTETICHHU,
MIPH YIPOIICHUH BBIPAXKEHUH, coAepKaluX jJorapudMbl; OBIaJCHUE YMEHUEM pellaTh JorapupMuyecKue
ypaBHEHUS; IEPEX0/i K PpAaBHOCHILHOMY JIOTapu(MUIECKOMY YpaBHEHHUIO, METO] IOTEHIIUPOBAHUS,
METO/1 BBEJICHUSI HOBOM TIEPEMEHHOI, OBJIaJICHIE HABBIKAMU PELICHUS JIOTapu(PMUIECKIX HEPABEHCTB.

B pesyismame uzyuenus memul yuauguecs 00nHCHbL:

3HATh: NOHATHE JOrapudma, OCHOBHOE Jlorapu(pMHUUECKOe TOKIECTBO U CBOHCTBA Jlorapu(pmMoB; Gopmyity
nepexo/a; onpesaeseHue JorapuMuueckoilt pyHKIUM U €€ CBOMCTBA; OHATHE JOTapu(PMHUUECKOTO
YpaBHEHHUS U HEPABEHCTBA; METObI PEIICHHs JIOrapu(pMUUECKUX YPaBHEHU; allTOPUTM PELICHUs
Jorapu(pMHUUECKUX HEPABEHCTB;

yMeTh: YCTaHABJIMBATh CBA3b MEX]y CTEIIEHBIO U JIOrapu(MOM; BEIUUCIATH JOTapu(M drcia 1o
OTIpeIeNIEHUIO; MPUMEHSTh CBOMCTBA JIorapu(MOB; BEIpaXKATh JAHHBIN Jorapudm depe3 1ecITUYHBIN 1
HaTypaJlbHbII; IPUMEHATH ONpeesieHHEe JorapupMuueckoid GyHKIIUH, €€ CBOWCTBA B 3aBUCUMOCTH OT
OCHOBAHHS; OTIPEJIENIATh 3HaueHUe (PYHKIIMU MO 3HAYEHUIO apr'yMEeHTa MPH Pa3IMYHbIX CIOCO0ax 3a1aHus
(GyHKIUY ;pemaTh NpocTeiinre JorapuMuyeckue ypaBHEHUs, UX CUCTEMbI; IPUMEHSATh pa3InyHbIe




METO/IbI JIsl pEIICHUs JIorapu(MUUECKUX YPaBHEHHIA; pelaTh MpoCTerIne Jorapupmuyeckue
HEPaBEHCTBA.

5. Tpuronomerpuueckue popmyJinl
Panuannas mepa yria. IloBopoT Touku BOKpyr Hayasia koopauHat. OmpeneneHue cuuyca, KOCUHyca 1
TaHreHca. 3HaKHU CHHYca, KOCUHYCA ¥ TAHI€HCa. 3aBUCUMOCTb MEX/1y CHHYCOM, KOCUHYCOM U TAHT'€HCOM
OJIHOTO U TOTO K€ yria. TpuroHomerpuyeckue Toxaecta. CuHyc, KOCUHYC M TAHT€HC YIJIOB 0O U 0.
DopMyIIbl CIOKEHUS.. CHHYC, KOCUHYC M TAHI'€HC IBOMHOrO yria.. @opmyisl ipuBeaeHus. Cymma u
pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCUHYCOB.
OcnosHule yenu: HGOPMHUPOBAHUE TIPEICTABICHUI O palMaHHON Mepe yIiia, O MEPEeBO/Ie PAIHMaHHON MEPHI B
IpagyCcHYI0 U HA000pOT, TPaAyCHON - B pPaJUaHHYIO; O UUCIOBON OKPYKHOCTH Ha KOOPJUHATHOM
IJIOCKOCTH; O CUHYCE, KOCUHYCE, TAHI'€HCE, KOTAaHI€HCE, UX CBOWCTBAX; O YETBEPTAX OKPYKHOCTH;
(dbopMuUpoBaHHE YMEHHI yITPOIIATh TPUTOHOMETPHUIECKHE BBIPAKEHHUS OJTHOTO apryMEeHTa; JOKa3bIBaTh
TO>KJIECTBA; BHIMOJIHATH MPeoOpa3oBaHKUe BHIPAKEHHUH MOCPEICTBOM TOXKIECTBEHHBIX MPpeoOpa30oBaHMii;
OBJIaJIEHUE YMEHHEM MPUMEHATH POPMYIIbl CHHYCA U KOCUHYCa CYMMBI M pa3HOCTH, (POPMYJIbI TBOHHOTO
yria ajsl yIpoIeHus: BRIpaKEHU; OBJIa/IeHue HaBbIKaMU HCIIOJIb30BaHUs (GOpMYJT IPUBEAECHUS U POPMYIT
peoOpa3oBaHMsi CyMMbI TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BE/ICHUE.
B pesynomame usyuenus memul yuauuecs 00nHCHbL:
3HATh: MOHATHUS CUHYCa, KOCUHYCa, TAHT€HCa, KOTAHIe€HCa MPOU3BOJIBHOTO YIJIa; paJiaHHOW Mephl yIiia;
KaK OIpeAeNsaTh 3HaKu CUHYCa, KOCUHYCa U TaHT€HCca MPOCTOTO apryMeHTa 110 YeTBEPTSIM; OCHOBHBIE
TPUTOHOMETPUYECKHE TOKJIECTBA; 1I0KAa3aT€IbCTBO OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB; (DOPMYIIbI
CHHYCa, KOCHHYCAa CYMMBI U Pa3HOCTHU JBYX YIJIOB; (POPMYJIbI IBOMHOTO yria; BBIBOJ (GOpMYI
TIPUBE/ICHNUS,
YMeTb: BbIpaXKaTh paJUaHHYIO MEPY yIJia B rpaaycax U Ha000POT; BBIUUCIIATH CUHYC, KOCUHYC, TAHTEHC U
KOTaHT€HC yIJIa; UCIOJIb3YS YHCIOBYIO OKPYKHOCTh ONIPENIENSTh CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
MIPOU3BOJILHOTO yIJjla; ONPeAeATh 3HaKU CHHYCAa, KOCHHYCA, TAHI'€HCA, KOTAHTE€HCa 110 YETBEPTIM;
BBITIOJIHATH IPE0Opa30BaHUE MPOCTHIX TPUTOHOMETPUUYECKUX BBIPAKEHUH; YITPOILIATh BBIPAXKEHHUSI C
MIPUMEHEHUEM TPUTOHOMETPUUYECKUX (POPMYIT; OOBSICHITH U3YUCHHBIE MOJOKEHHUS Ha CAMOCTOSITEIbHO
moJ00paHHBIX KOHKPETHBIX MPUMEpax; padoTaTh C y4eOHUKOM, OTOUPaTh U CTPYKTYPHUPOBATh MaTepHAIT;
M0JIb30BaThCSl SHIUKIIONENEH, CIPABOYHOM JIUTEPATYpOit; MPEIBUIETh BO3MOXKHBIE MTOCIEACTBHS CBOUX
NEUCTBUI.

6. Tpuronomerpuveckue ypaBHeHUs
VYpaBHeHHe cos X = a. YpaBHEHUE sin X = a. YpaBHeHHe tgx = a. PelieHne TpuroHoMeTpuyecKux
YpaBHEHUU.
Ocnognvie yenu: GopMUPOBAHKE IPEJCTABICHUN O PEIIEHUH TPUTOHOMETPUYECKIX YPaBHEHUI Ha
YHICIIOBOM OKPYKHOCTH, 00 apKKOCHHYCE, apKCUHYCe, apKTaHTeHCe, apKKOTaHT'eHCce YKciia; GOpMUPOBaHUE
YMEHU PEelIeHUs MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHU, OJTHOPOJHBIX TPUTOHOMETPHYECKUX
ypaBHEHU; OBJIaJICHUE YMEHHEM pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHHS METOJOM BBEJICHUSI HOBOI
MIEPEeMEHHOM, METOI0OM PA3JI0KEHUS HA MHOXKHUTEIU; paclIMpeHre U 0000IIeHre CBEICHHM 0 BUIaX
TPUTOHOMETPUYECKUX YPaBHEHHIA.
B pesyismame uzyuenus memul yuauguecs 00nHCHbL:
3HATb:OMpe/IeJICHHe apKKOCHHYCa, apKCUHYCa, apKTaHTeHca U GOPMYJIbl I PEIICHUS TPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUI; METOABI PEILIEHUS] TPUTOHOMETPUYECKUX yPaBHEHUM;
yMeTh: peliaTh NpocTeiine TPUroHOMEeTpUUYECKIe YpaBHEHHS 1o (popMysiam; peraTb KBaJpaTHbIe
ypaBHEHHs OTHOCHUTEIBHO Sin, oS, tg U ctg; ONpeAessITh OJHOPOIHbIE YPaBHEHUS EPBON U BTOPOi
CTENEHU U PelaTh UX 10 aITOPUTMY, CBOJS K KBaJPaTHBIM; IPUMEHITh METOJ BBEICHUS HOBOM
MIEPEMEHHOM, METO, Pa3JI0KEHHUS HA MHOKHUTENH IIPH PELICHUHA TPUTOHOMETPUUYECKUX YPAaBHEHNU;
apryMeHTHPOBAaHO OTBEYaTh HA MOCTABJIEHHBIE BOIIPOCHI; OCMBICIMBATh OLIMOKU U YCTPAHATh UX;
CaMOCTOSITEJIbHO UCKATh U OTOMPATh HEOOXOAUMYIO VIS PelIeHns y4eOHbIX 3a/1a4 HH(POPMAIIHIO.

7. Tpuronomerpuyeckue pyHkumuu
OO6nacTp ornpeieieHUs] © MHOXECTBO 3HAUEHHUH TPUTOHOMETpUUecKUuX QyHKIMH. YETHOCTD, HEYETHOCTD,
NEPUOANYHOCTh TPUTOHOMETprUYecKuX pyHkiui. CBoicTBa U rpaduku PyHKIUNH y=CcOS X, y=SIn X, y =
tg x.




OcnosHule yenu: popMupoBaHHEe MPEICTABICHUA 00 00IaCTH OTPEICICHUS 1 MHOYKECTBE 3HAYCHUI
TPUTOHOMETPUYECKUX (PYHKIUI, 0 HEUYETHOM U YETHON QYHKIHIX, O IEPUOANIECKON (PYHKIHH, O TIEPUOJIe
(GbyHKIMHU, 0 HAUMEHBIIIEM TOJIOKUTEIILHOM IIeproie; popMHUpoBaHUE YMEHUN HAXOJUTh 001aCTh
OTIpE/IeNICeHUs] © MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUUECKUX (DYHKIIMHA CII0KHOTO apryMeHTa,
MPEJCTAaBICHHOTO B BUJIE IPOOU U KOPHS; OBJIaJICHUE YMEHHUEM CBOOOJIHO CTPOUTH I'padrKu
TPUTOHOMETPUUECKUX (PYHKIIMI U ONMCHIBATH UX CBOICTBA;

B pezynomame uzyuenus memvi yuawuecs 001iuCHbL.

3HaTB:00J1aCTh ONPEIENICHISI 1 MHOKECTBO 3HAYCHUN DJIEMEHTAPHBIX TPUTOHOMETPUIECKUX ()YHKIIHIA;
TPUTOHOMETPHUYECKUE (PYHKIIMH, UX CBOWCTBA U TpauKH;

yMeTh: HaXOAUTh 00JIACTh ONPEACTICHUS U MHOXKECTBO 3HAYCHUI TPUTOHOMETPUIECKUX (DYHKIIHIA;
MHOJKECTBO 3HaUYEHUI TpuroHoMmerpudeckux Gpynkuuii Buna kf(x) m, rue f(x)- mobas
TPUTOHOMETpHUYEcKas (PyHKIUS; JOKa3bIBaTh MEPUOIUYHOCTh PYHKINN € 3aJaHHBIM IEPUOOM;
uccie0BaTh GYHKIINIO Ha YETHOCTh M HEYETHOCTD; CTPOUTH IPaQKU TPUTOHOMETPUUECKUX ()YHKITHI;
coBepIaTh npeodpazoBanue rpadukoB GyHKIUHN, 3HasE KX CBOMCTBA; peraTh rpaduuecku mpocTenIme
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA.

8. [loBTOpenue kypca aiaredpnl 10 kiaacca
Cremnennas, okaszarenbHas 1 JorapudmMudeckas QyHkmuu. Perenne nokazarenbHbIX, CTETICHHBIX U
norapu(MUIecKuX ypaBHEeHUH. Pelienne moka3aTebHbBIX, CTETICHHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.
Tpuronomerpudeckue Gopmyibl. TpUrOHOMETpHYECKHE TOXKICCTBA. PerlieHne TpuroHoMeTpuIe CKuX
ypaBHEHUH. PelieHue cucteM mokasareibHbIX U JIorapupMudyeckux ypaBHeHul. TekcToBble 3a1auu Ha
MIPOIICHTHI, JIBUKEHUE.
OcHosnvie yenu: 0000INUTH U CHCTEMAaTU3UPOBATH KypC aJireOphbl M Hadasia aHanu3a 3a 10 kiacc, pemas
TECTOBBIC 33JIaHUS 10 COOPHUKAM TPEHUPOBOYHBIX 3aaHUH 110 MOAroToBKe K EI'D; co3aaTh ycnoBus ajs
IIJI0IOTBOPHOTO yJacTHs B paboTe B rpymie; GOpMUPOBATh YMEHHUS CAMOCTOSTEILHO M MOTUBHPOBAHHO
OPraHu30BbIBaTh CBOIO JAESATEIBHOCTD.

Conep:xkanne kypca B 11 kiacce

1. IIpousBoaHasi u eé reoMeTpUYECKHA CMBICJ
[TpousBoanas. [IponsBoanas crenenHoi Gpynkuuu. [Ipasuna nuddepennuposanus. [IponsBoaHbie
HEKOTOPBIX 3JIEMEHTapHbIX QyHKIUI. ['eoMeTprueckuii CMbICI IPOU3BOAHOM.
OcHosnvie yeau: GopMUPOBAHUE TIOHATHI O MTHOBEHHOM CKOPOCTH, O KacaTeJIbHOM K IJIOCKON KPUBOH, O
KacaTeJbHOU K rpaduky GyHKIIMH, O TPOU3BOJHON (QYHKIMH, O PU3NYECKOM CMBICIIE TIPOU3BOAHOM, O
reOMETPUUECKOM CMBICIIE POU3BOJIHOM, O CKOPOCTU U3MEHEHUs GYHKINHU, O Mpejese PYyHKINUU B TOUKE, O
g depeHInpOBaHUH, O IPOU3BOIHBIX AJIEMEHTapHbIX (YHKIHHI; pOpMUPOBaHNUE YMEHUS UCIIOJIb30BaTh
QITOPUTM HAXO0KJICHUS TIPOU3BOAHOMN AIIEMEHTAPHBIX (DYHKIUI MPOCTOTO U CIOKHOTO apryMEeHTa;
OBJIaJICHUE YMEHHEM HAXOJUTh MPOU3BOAHYIO JIFOO0H KOMOMHALIMY dIIEMEHTapHBIX (DYHKIIUI1; OBlIaJicHHE
HaBbIKaMU COCTaBJICHUS YPaBHEHUS KacaTeabHOU K rpaduky GYyHKIIUU HIpU JOMOJIHUTENBHBIX YCIOBUSX,
HAXO0XJACHUS YII0BOro KO UIMEeHTa KacaTeIbHOM, TOUKH KacaHusl.
B pesynomame uzyuenus memol yuaujuecs 00NHCHbL:
3HATh: MOHATUE MPOU3BOAHON PYHKINHU, (PU3UUECKOTO U TEOMETPUUECKOTO CMBICIIA MPOU3BOIHOM;
MOHATHE MPOU3BOIHON CTENEHH, KOpHS; MpaBuia quddepeHnnpoBanus; GopMyIibl MPOU3BOIHBIX
AIIEMEHTapHBIX (PYHKIMI; ypaBHEHUE KacaTelbHOM K TpaduKy PYHKIIUN; aITOPUTM COCTABIICHUS
YpaBHEHUS KacaTeIbHOM;
yMeTb: BBIYHCIISATH IPOU3BOJHYIO CTEIIEHHON (DYHKITUU M KOPHS; HAXOAUTh MTPOU3BOTHBIE CYMMBI,
Pa3HOCTH, TPOU3BEICHUS, YACTHOTO; MPOU3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHI; HAXOIUTh
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIIUN CI0KHOTO apryMEHTa; COCTABIISATh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIIUHU MO aIrOPUTMY; YUaCTBOBATh B IUAJIOTe, IOHUMATh TOUKY 3pEHUSI COOECEeTHUKA,
MPU3HABATh IPABO HA MHOE MHEHUE; OOBSICHATH N3yUYEHHBIC MOJI0KEHHS HA CAMOCTOSTENILHO
MO0OpaHHBIX MPUMEpax; OCYIIECTBIATH OUCK HECKOIBKUX CITIOCOOOB PEIICHHUS, apTyMEHTHUPOBATh
paIoHaIbHBINA CIIOCO0, TPOBOANUTH JOKA3aTENbHBIE PACCYKICHHUS; CAMOCTOSATEIHHO UCKATh HEOOXOAUMYIO
JUIS pellieHusl y4eOHbIX 3a/1a4 HH(OpMAIIHIO.




2.IlpuMeHeHMe MPOU3BOAHOM K MCCJIeA0BAHUIO PYHKIMIA
Bospacranue u yobiBanue GyHKuuid. OxctpeMyMmbl GpyHKImH. [IpuMeHeHrne Mpou3BOJHOMN K IIOCTPOSHUIO
rpadukoB QyHkuii. Hanboneiiee n Haumenbliee 3Ha4eHus GyHKIuHN. Beimykiaocts rpaduka. Touku
neperuoa.
OcnosHule yenu: GOPMHUPOBAHKE TPEACTABICHUH O IPOMEXKYTKaX BO3pacTaHMs U yObIBaHHS (DYHKIIMH, O
JOCTaTOYHOM YCJIOBHH BO3pacTaHHs (DYHKIIUH, O IPOMEKYTKAX MOHOTOHHOCTH (PYHKIIMH, 00 OKPECTHOCTH
TOYKH, O TOYKaX MAKCUMyMa U MUHHUMYyMa (yHKIIMH, O TOYKAX SKCTPEMYMa, O KPUTHIECKUX TOUKAX;
(dbopMupoBaHHE yMEHHS CTPOUTH SCKU3 Tpaduka PyHKINH, €CIIM 3a7aH OTPE30K, 3HAUCHUS (PYHKIIHH Ha
KOHI[aX 3TOT0 OTPEe3Ka M 3HAK MPOU3BOJIHON B HEKOTOPHIX TOUKAX (PYHKIIMH; OBJIAJCHHE YMEHHEM
MIPUMEHSTH MPOU3BOIHYIO K HCCIIEOBAHNIO (DYHKIUH M MMOCTPOSHHIO IPpauKOB; OBJIAICHIE HAaBBIKAMU
MCCIIEIOBATh B MPOCTEHUIITNX CITydasiX (yHKIIMK HA MOHOTOHHOCTh, HAXOAUTh HAHOOJIbIIIEe U HAMMEHBIIIEEe
3Ha4YeHUs1 (QYHKIUI, TOUKH NIepernda 1 MHTEPBAJIBI BHITYKIIOCTH.
B pesynomame uzyuenus memul yuauguecs 00nHCHbL:
3HATH: TIOHATHE CTAIIMOHAPHBIX, KPUTHIECKUX TOUYEK, TOUEK IKCTPEMyMa; KaK MPUMEHSTh MPON3BOIHYIO
K MCCIIeIOBaHUIO (D)YHKITUH U TIOCTPOEHUIO IpaMKOB ;KaK UCCIEAOBATh B MPOCTEUIINX CIIydasiX QYHKIIUU
Ha MOHOTOHHOCTb, HAXOJIUTh HAaHOOJIbIIIee M HANMEHBIIIEe 3HAYCHUS (PYHKITIH;
yMeTh: HaXOAUTh MHTEPBAIIBI BO3PACTAHUS U YObIBAaHHS (PYHKIIMIA; CTPOUTB 3CKU3 TpadrKa HETIPEPHIBHOM
GbyHKIIY, ONpeIeIEHHON Ha OTPE3Ke; HAXOAUTh CTAIIMOHAPHBIE TOUYKH (DYHKIINU, KPUTHIECKUE TOUKH U
TOYKH IKCTPEMyMa; MPUMEHSTH TPOU3BOIHYIO K MCCIIEIOBAaHHUIO (DYHKIIHIA U TIOCTPOCHUIO TPAPHKOB;
HaXOJUTh HAUOOJIbIIIEe U HaUMEHbIlIee 3HaueHHe (QYHKIMH; padoTaTh ¢ yueOHUKOM, OTOUpaTh U
CTPYKTYpHUPOBATh MaTepHal.

3.IlepBooOpa3Hasi U HHTErpaJ
[TepBooOpaznas. [IpaBmia Haxox1eHUs MepBOOOpa3HBIX. [Lmo1aas KPUBOJIMHEWHON Tpaneuu 1
HUHTETpall. Beiunciienre nHTerpainoB. Beraucienue miomagaeil ¢ mOMOIIbI0 HHTETPAJIOB.
OcHosnvie yeau: GopMUpOBaHUE TIPEICTABICHUN O TIEPBOOOPa3HON (PYHKIIMH, O CEMEHCTBE
epBooOpa3HbIX, 0 AU GepeHInpPOBaHNN U UHTETPUPOBAHUH, O TAOJIHIIE TIEPBOOOPA3HBIX, O MTPaBUIIAX
OTBICKaHUS TIEpBOOOpa3HbIX; (popMUpOBaHNE YMEHUI HAXOUTh 11 PYHKIIMH TIEPBOOOpa3HyIo, Tpadux
KOTOPOil MPOXOUT Yepe3 TOUKY, 3aJaHHYI0 KOOPAMHATAMU; OBJIaJICHE YMEHHEM HAaXOIUTh TUIOIIAIh
KPUBOJIMHEWHOM Tparneruu, orpaHndeHHol rpadukamu GpyHknumid y = f(x) u y = g(X), orpaHU4eHHOM
MPSIMBIMH X = a. X = b, ockto OX u rpadukom y = h(x).
B pesynomame uzyuenus memol yuawjuecs 00NHCHYL
3HATh: MOHSATHE IEPBOOOPA3HON, MHTErpajia; MpaBuia HAXOXKACHUS IEPBOOOPA3HBIX; TAOIUILY
nepBooOpasubix; hopmyny Heiotona Jleitbuuia; nmpaBuiia UHTErpUPOBAHUS;
yMeTh: [IPOBOJUTHh HH(POPMALIMOHHO-CMBICIIOBON aHAJIU3 MPOYUTAHHOTO TEKCTa B y4eOHUKE, y4aCTBOBATh
B TMAJIOTE, IPUBOIUTH PUMEPBI; ApIr'yMEHTUPOBAHO OTBEYATh HA MTOCTABICHHBIE BOIIPOCHI, OCMBICIIMBAThH
OLIMOKYU M UX YCTPaHATH; JOKa3bIBaTh, YTO JaHHAas (PYHKIUS SBISETCS MepBOOOPa3HOM Ui Ipyroi JaHHOM
(GYHKIMH; HAXOAUTH OJIHY U3 TIEPBOOOPA3HBIX JUIsl CYMMBI PYHKUUN U TPOU3BeIeHUs GYHKIIMU Ha YUCIIO,
UCIOJIb3YS CIPAaBOYHBIC MaTepUAIbl; BEIBOJUTH MpaBUiia OTHICKAHUS IEPBOOOPA3HBIX; H300paxaTh
KPUBOJIMHEWHYIO TPaNelHio, OTPAaHUYEHHYIO TpadKaMy SIEeMEHTAPHBIX (PYHKUWN; BEIYUCISATH HHTETPa
OT AJIEMEHTapHON (PYHKIIMH MPOCTOTo aprymeHTa mno ¢popmyne Herotona Jleitbnuia ¢ momMouipo Tabauisl
MepBOOOPA3HBIX U MPABII HHTETPUPOBAHUS; BBIYUCIIATH TUIOIIAIb KPUBOJIUHEHHOM Tpareluy,
OTpPaHUUYEHHOM MPSAMBIMHU X = a, X = b, 0cht0 OX U rpaduKOM KBaIpaTUIHON (DYHKIIMH;, HAXOIUTH TUIOIIA b
KPUBOJIMHEWHOU Tpamnenuu, orpaHuueHHON mapadosiaMu; BEIUUCISTH MyTh, IPOIIEHHBIN T€JIOM OT Hadaja
JIBMDKEHUS JI0 OCTAHOBKH, €CJIM U3BECTHA €r0 CKOPOCTh; MPEBUAETh BOSMOXKHBIE MOCIEICTBHS CBOMX
JeWCTBUH; BIIaJIeTh HABBIKAMU KOHTPOJIS U OLIEHKH CBOEH JeSITeIbHOCTH.

4.91eMeHThI MATEeMATHYECKOH CTATHCTUKH, KOMOMHATOPUKH M TEOPHH BEPOSAITHOCTEH
TabnuuHoe u rpaduyeckoe MpeacTaBIeHUE JaHHBIX. YNCIOBbIE XapaKTEPUCTUKHU PSAJIOB JAHHBIX.
[ToouepénHplii 1 OAHOBPEMEHHBI BIOOP HECKOJIBKUX AJIEMEHTOB U3 KOHEYHOTO MHOKECTBA. DOPMYIIBI
qucia epecTaHOBOK, COUETaHUM, pa3Melienuil. Pemenne koMOnHaTOpHBIX 3a1a4. Popmyrna GMHOMa
Herotona. CpoiicTBa OMHOMUHANBHBIX KO uuneHToB. Tpeyronsauk [lackans. DneMeHTapHbIE U
CIIO’KHBIE COOBITHS. PaccMoTpeHue ciydaeB: BEpOSATHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOATHOCTh
MIPOTHBOIIOJIOKHOTO cOObITH. [ToHATHE O HE3aBUCUMOCTH COOBITUI. BeposiTHOCTh M cTaTHCTHUECKast




4acTOTa HACTYIUIEHUs COOBITHSL. Penenne npakTHuecKkrx 3a1au ¢ IPUMEHEHUE BEPOSITHOCTHBIX METOJIOB.
Cnydaiinsie BenmnunHbl. LleHTpanbueie TeHneHnnu. Mepbl pazopoca. Pemenne npakTHuecKux 3aiad 1mo
teMe «CTaTucTuka.
OcnosHule yenu: GOPMUPOBAHUE MPEICTABICHUI O HAYYHBIX, JOTHUYECKUX, KOMOMHATOPHBIX METOIaxX
pElIeHHs MaTeMaTHIeCKUX 3a1a4; (GOPMHUPOBAHUE YMECHUS aHATH3UPOBATh, HAXOAUTh PA3IMYHBIC CIIOCOOBI
pelieHust OJJHOM U TOM K€ 3a/1a4uu, JeNaTh BHIBOJIbI;, PA3BUTHE KOMOMHATOPHO-JIOTUYECKOTO MBIIILICHNUS,
(hopMHpOBaHKE MIPEACTABICHUS O TCOPHH BEPOSTHOCTH, O TIOHATHSAX: BEPOSTHOCTh, UCTIHITAHUE, COOBITHE
(HEBO3MOIKHOE U JJOCTOBEPHOE), BEPOSATHOCTH COOBITHIA, 00BETMHEHNE U TIEPECCUCHUE COOBITHH,
CJIEJICTBUE COOBITHS, HE3aBUCUMOCTD COOBITHIA; (HOPMHUPOBAHUE YMECHHS BBIYUCIIATH BEPOSTHOCTD
COOBITHIA, OTIPEICTIATH HECOBMECTHBIC M ITPOTUBOTIONOXKHBIC COOBITHS;, OBJIaICHUE YMEHUEM BBITIOTHCHUS
OCHOBHBIX OTE€palUii HaJl COOBITUSIMU; OBJIAJICHIE HABBIKAMHU PEIICHUS PAKTUYECKUX 3a7a4 C
MIPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB;
B pesynomame uzyuenus memol yuauuecs Q0NHCHbL:
3HATh: MOHATHE KOMOMHATOPHOM 3a7a4u U OCHOBHBIX METOJIOB €€ pelieHHs! (IepECTaHOBKH, pa3MEIIeHMs,
coueTanusi 0Oe3 TOBTOPEHUS M C TOBTOPEHHUEM );TIOHSATHE JIOTHUECKOW 3aJaud; TPUEMBI pEIICHUS
KOMOMHATOPHBIX, JIOTUYECKUX 3a7ay; 3JIEMEHTHl TIpadoBOr0 MOAETUPOBAHUS; IOHSATHE BEPOSTHOCTH
COOBITHI; TTOHSATHE HEBO3MOXKHOTO U JOCTOBEPHOTO COOBITHS; MOHSATHE HE3aBUCUMBIX COOBITUI; MOHSITHE
YCJIIOBHOM BEPOATHOCTHU COOBITHI; TOHATHE CTATHCTUYECKOW YAaCTOTHI HACTYIJICHUS COOBITHIA,
yMeTb: UCNOJIb30BaTh OCHOBHBIE METO/Ibl pelIeHUs] KOMOWHATOPHBIX, JIOTUYECKUX 3a/1ad; pa3padaTbiBaTh
MOJIENT! METOJIOB PELICHUS 3a]1a4, B TOM YHCII€ U ITPU NOMOIIH TpadBOro MOJIEIUPOBAHUS; TEPEXOTUTH OT
UJeu 3a/layd K aHaJIOrM4YHOM, Oojiee MpocToil 3ajgauye, T.e. OT OCHOBHOW MOCTAHOBKU BOIPOCA K CXEME;
SICHO BBIp@XaTh pa3padOTaHHYI0 WACI0 3a/layd; BBIYHCIATH BEPOSTHOCTH COOBITUH; OIpenensTh
PaBHOBEPOSTHBIE COOBITHS; BBITIOJHITH OCHOBHBIE OTIEpalliy HaJl COOBITHUSMU; TOKa3bIBaTh HE3aBUCUMOCTD
COOBITHI{; HAXOUThH YCIOBHYIO BEPOATHOCTH; pelIaTh MPAKTHUECKUE 3a/a4H, IPUMEHSSI METOAbl TEOPUU
BEPOSTHOCTH.

5. O6o0maniee NOBTOPeHHE Kypca ajaredpbl 1 HavaJ anaau3a 3a 10- 11 kiaaccebt
Uucna u anredbpandeckue npeodpazopanus. YpaBHenus. HepaBenctBa. CucteMbl ypaBHEHHUH 1
HepaBeHCTB. [Ipon3BoaHas GYyHKIMY U €e IPUMEHEHUE K peleHuto 3a1ad. OyHKIUU U rpaduky.
TexcToBble 3a/1a4M HA IPOLEHTHI, IBUKEHUE, TPOTPECCHUH.
OcHognble yenu: 06001IeHNE U cUCTeMaTH3alusl Kypca anreOpbl M Haudan aHanmsa 3a 10- 11 kmaccesr
CO3JaHME YCIIOBUW JJIsl IJIOJOTBOPHOTO YYacTUs B TPYNNOBOW pabore, g (GOpMUPOBAHUS YMEHUS
CaMOCTOSITEJIbHO K MOTUBUPOBAHHO OPTraHU30BbIBATH CBOIO JESTENLHOCTD; (POPMUpPOBAHUE MPECTaBICHUI
00 uiesx U MeToJlaX MaTeMaTUKHU, O MaTeMaTUKe KaK CPeJICTBE MOJEIMPOBAHUS SIBJICHUN U MPOIECCOB;
pa3BUTHE JIOTMYECKOTO0 M MAaTEMaTHYECKOIO MBIIIJICHUS, WHTYUIUU, TBOPYECKHX CIIOCOOHOCTEN;
BOCITUTaHHE MOHUMAaHUsI 3HAUMMOCTH MaTeMaTHKH JJ1s1 OOIIECTBEHHOTO IIporpecca.
B paboueli mporpamMmme HM3MEHEHO COOTHOIICHHE YacOB HAa W3YUYE€HHE TEM M WUTOTOBOE IMOBTOPEHHE B
CTOPOHY YMEHBIICHHS MO OTHOIICHHIO K TUIOBOW Mporpamme. BricBoOoaMBIIMECS Yachl OTBEICHBI Ha
oboO1aroree MOBTOPEHUE MO KaXA0W TeMe, paboTy ¢ TeCTaMH U MOJrOTOBKY K UTOTOBOM aTTeCcTaluu B
¢dbopme u o matepuanam EI'D. [ToaroToBky Kk sK3amMeHaM IUIAHUPYETCS MPOBOJIUTH B CUCTEME, HAUMHAs C
10 knacca.




1. TemaTn4eckoe NJIaHMPOBaHME
Jannas mporpamMma npeanaznadena st 10-11kmaccoB o6meoOpazoBaTenbHbIX IIK0JI. OHA

paccuntana Ha 204 gaca: 3 yaca B Hezento B 10 knacce (102 yaca), 3 yaca B Hepento B 11 ximacce (102

yaca).

CootBerctByeT yueOHUKY: AnumoB I1I.A. AnreOpa n Havyajga MaTeMaTHYECKOTO aHaIM3a. YUeOHUK JUIs

10-11 xmaccoB 00me00pazoBaTEIbHBIX OPraHu3aliii: 0a30BbIi U yriIyOIeHHBINH ypOBHU. M.,
«[Ipocsemenuer, 2018.

Koa-Bo

Ne Bcero

HaumenoBanue pasaeaa KOHTP.
IJ1aBbI 9yacoB
padoT
10 kaacc
[ JleficTBUTENbHBIE YKCIIA 8 2
1 CrenenHas QyHKIUA 10 1

11 [TokazaTenpHast QyHKIUSA 10 1

v Jlorapudmuueckas QyHKIuSA 14 1

V Tpuronomerpuyeckue Gopmysbl 20 1

VI TpuroHomeTpuyecKkre ypaBHEHHUs 14 1
VII Tpuronomerpruueckue GyHKIMH 14 1

Hrtorosoe moBTopeHmne 12 1
HUTOIO: 102 9

11 kaacc
[ToBTOpeHue Kypca anreOpsl 1 Havan aHanuza 10 kiacca 4 1
VIII [Ipon3BoiHAs U €€ TEOMETPUUYECKUN CMBICT 15 1
IX [IpumeHenus Mpou3BOIHOM K HCCIIeI0BaHNUI0 PYHKIUU 14 1
X WHrerpan 16 1
KommnekcHbie yncna 8 -

XI Komb6unaropuka 10 1
Xl DJIEMEHTBI TEOPUU BEPOSITHOCTEN 10 1
X111 Crarucruka 10 1

HTtorosoe moBTopeHune Kypca anreOpbl 1 Haval aHaIu3a 15 1
UTOI'O: 102 8




