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MMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOrOo aHaiau3a» 0a30BOr0 YPOBHS s
oOyuvaromuxcsa 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO TOCYIapCTBEHHOTO 0O0pa30BaTENBHOTO CTaHJapTa
cpeaHero oo61mero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEIBIBISIEMBIX K MaTEeMaTUUYECKOMY
o0pa3oBaHWI0, U TpPAJULUNA pOcCcUiicKoro oOpa3oBaHus. Peanusaius mporpaMMbl OOECNEYMBAET OBIAJCHUE KIHOYEBBIMU
KOMIIETEHIIUSMH, COCTABIISIFOIIIMMHU OCHOBY JIJISI CAMOPA3BUTHUSL U HEMIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPH OTO,
JUYHOCTHOTO U MTO3HABATEIBLHOTO PA3BUTHUSI JIMYHOCTH 00yUYaIOIIUXCS.

HEJU U3YUYEHUSA YUYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MareMaTHyecKOro aHallu3a» SIBISIETCSl OJIHUM M3 Haulojiee 3HaYUMBIX B MPOrpaMMe cTapiiei
IIKOJIbI, TTOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIeUnBAaEeT UHCTPYMEHTAIBHYIO 0a3y IJIsi M3YYEHHs] BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JPYroil CTOPOHbI, GOPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE YYallluXCs Ha ypOBHE, HEOOXOIUMOM IS
OCBOEHHUS KypcOB MH(MOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPUM, CIOBECHOCTH. B pamkax gaHHOro Kypca ydamiuecs OBJaJeBaioT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpasi POPMYITHPYET CBOM JIOCTHXKEHHUSI B MaTEMaTHYECKOM opMme.

Kypc anre6pbl u Hayasl MaTeMaTHUECKOTO aHAIM3a 3aKJIa/bIBA€T OCHOBY JIJISl YCTEIIHOTO OBIAJCHUS 3aKOHaMU (DU3HKH,
XUMHH, OMOJIOTUM, TIOHUMAHHUSI OCHOBHBIX TEHJIICHIIMHA YKOHOMHMKH M OOIIECTBEHHOHW >KW3HH, MO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIOJIb30BaTh UX B TIOBCEIHEBHOM KU3HHU. B Toke Bpems
OBJIaJicHue aOCTPaKTHBIMU W JIOTUYECKH CTPOTMMH MAaTEMaTUYECKUMHM KOHCTPYKLHMSMH pPa3BUBACT yMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTHHHOCTh YTBEPKJEHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHUE |
aHaJNOTHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBINIIEHNE. B Xo/e n3ydeHus anreOpsl 1 Hayal MaTeMaTUYeCKOTro aHajan3a B
CTapllieil IIKOJIe YyYalluecs I[OJy4aroT HOBBIM ONBIT PELICHHs NPUKIAIHBIX 3a/lad, CaMOCTOSITEJIBHOTO IOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeJIed pealbHbIX CUTyallud M WHTEPIPETAlUU TOJIYyYECHHBIX PELICHUM, 3HAKOMATCS C IpUMepaMu
MaTeMaTU4eCKUX 3aKOHOMEPHOCTEN B MPUPOJIC, HAYKE U B UCKYCCTBE, C BBIAAIOUIMMUCS MATEMAaTUYECKUMHU OTKPBITHUSIMHU U UX
aBTOpaMH.

Kypc ob6mamaer 3HauuTENbHBIM BOCHHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA pealu3yeTcsl Kak 4yepe3 y4eOHbI maTepua,
CIIOCOOCTBYIONINI (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHs, TaK W Yepe3 CHEeIUPUKy yudeOHOU NesaTenbHOCTH, TpeOyromen



CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, TMPOJODKUTEIBHON KOHIICHTPAllMM BHUMAHHS ¥ OTBETCTBEHHOCTH 3a TIIOJTYYCHHBIN
pe3ynbTar.

B ocnoBe Merommku oOydeHHs anreOpe W HadajgaM MaTeMaTHYEeCKOTO aHaiu3a JICKHUT JeATEeIbHOCTHBIA TPUHITUIL
oOy4eHusl.

Crpykrypa Kypca «Anredpa u Hadajla MaTeMaTHUECKOTO aHAIN3a» BKIIOYAET CISAYIOUINE COAEPKATEIbHO-METOJUIECKIE
muHuK: «Yucna u BerauciaeHus», «OyHKIUA U rpadukny, «YpaBHCHUS W HepaBEeHCTBa», «Hadana MaTeMaTHYeCcKOro aHan3ay,
«MHOXeCTBa | JIOTHKa». Bce OCHOBHBIC COIEPKATEIBHO-METOANYCCKUE JIMHUN M3YyYar0TCsl Ha TIPOTSHKEHUHU JIBYX JIET 00yUYeHUs
B CTapIICH MIKOJIe, ECTECTBEHHO JOIMOIHSS JAPYT JAPYyra M MOCTETICHHO HACHIIIAICh HOBBIMH TEMaMHU M pasjenamMu. JlaHHBI Kypc
SIBJIICTCSI MHTCTPATUBHBIM, IMOCKOJIBKY OOBEIMHSACT B ceOC coJepKaHUE HECKOJIbKMX MaTeMaTHYECKMX IHUCIUILIMH: aiareopa,
TPUTOHOMETPHS, MaTEeMaTUYCCKUNA aHajIu3, TCOpUsS MHOXKECTB W Jp. I[lo Mepe Toro kak ydaniuecs OBJIaJIeBalOT BCE Oosee
IIMPOKAM MAaTEMaTUYCCKUM allllapaToM, y HHX IIOCJICJI0BAaTEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYIO MOJIENIb PEAIbHOM CUTYyaIluu, PUMEHSITh 3HAHMS, TTOJIyYCHHBIC B Kypce «AsreOpa W Hayaia MaTeMaTHYECKOTO
aHalm3a», JJs PEIICHUS CaMOCTOSITENIbHO CQOPMYITUPOBAHHOW MaTeMaTH4eCKOW 3aJadd, a 3aTeM HWHTEePIPETUPOBATH
TIOJTYYCHHBIN pPe3yJIbTaT.

CopepikaTeabHO-METOAMYECKass JMHUA «Uuciia ¥ BBIYHMCICHUS» 3aBepriacT (HOPMHUPOBAHWE HABBIKOB HCITOJIB30BAHUS
JICHCTBUTEIBHBIX YHCET, KOTOpoe OBLIO HadyaTo B OCHOBHOW Imkojie. B crapmield mikose oco0oe BHUMaHHE YIEISICTCS
(GOPMUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIMX B CeOS WCIOIB30BAaHUE pPA3NIMYHBIX (opMm 3ammcu
JICHCTBUTEIBHOTO YHCJIA, YMEHHE DPAIMOHAIBHO BBITIONHATH JEHUCTBUS C HUMH, JENaTh NPUKUIKY, OICHHBATH PE3yJIbTar.
OOyuaromuecss TONMy4YaloT HaBBIKM TPHUOIMKEHHBIX BBIYUCICHHUM, BBIMOTHEHUS JEWCTBUNM C YWCIaMU, 3alMCAHHBIMU B
CTaHJIAPTHOH opMe, HCIIOJIb30BAHNS MATEMATHIECKUX KOHCTAHT, OTICHUBAHHS YUCIIOBBIX BBIPAKCHHIA.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YyeTCs Ha TMPOTSHXKEHHWU BCEro OOydYeHHUs B CTapIIeH IIKOJIe, MOCKOIBbKY B
KaXXIOM paszielie MpOorpaMMbI MPEAyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3amad. OOydaromiyecs: OBIAIEBAIOT Pa3TUYHBIMU
METO/IaMH PEIICHUS TENbIX, PAIMOHAIBHBIX, UPPANMOHATBHBIX, MOKA3ATEIBHBIX, JOTAapUPMUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUI, HEPAaBEHCTB W HX cuUcTeM. [lomydeHHBIE YMEHMSI HMCHOJB3YIOTCS TPHU HUCCIENOBAaHUU (PYHKIIUH C TMOMOIIBIO
MIPOU3BOIHOM, PEIICHUH MPHUKJIAAHBIX 33/1a4d U 3a7a4 Ha HAXOXKJECHUE HauOONbIINX U HAUMEHBIINX 3HaYeHUN QyHKIMU. [lanHas
coJiep KaTeNibHasl TUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHWE YMEHHM BBIMOIHATH Pacuérhl mo (Gopmysam, mpeodpa3oBaHus
IEJBIX, PAlMOHATBHBIX, HPPAITMOHAIBHBIX ¥ TPUTOHOMETPHUYECKUX BBIPAKCHHH, a TAKKE BBIPAKEHUH, COMEPIKAMINX CTETICHU U
norapudMbl. brarogapst u3ydeHHnro anreOpandeckoro maTepuaiia MPOWCXOAWT JallbHEWINee pa3BUTHE alTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIUICHUS yJaImuXxcs, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKIACHHM, paOOThI C CHMBOJBHBIMU (hOpMamH,
MPEICTABICHNS 3aKOHOMEPHOCTEH H 3aBUCHMOCTEH B BHUJC PAaBEHCTB M HEpaBeHCTB. AnrebOpa mnpemmraraetT 3¢ ¢heKTHBHBIC
WHCTPYMEHTHI JJI PEUICHUSI MPAKTUIECKUX M €CTECTBEHHO-HAYYHBIX 3a/1ad, HATJIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.



ConepxatenbHo-MeToauueckas JUHUS «DyHKIMM U rpaduKu» TECHO MEpeIrieTaeTcs ¢ APYTrUMHU JIMHUSIMHU Kypca,
IIOCKOJIBKY B KaKOM-TO CMBICIIE 3aJa€T IOCIEAOBATENBHOCTh U3y4EHHUs MarTepuana. M3ydeHue CTEeneHHOM, IMOKa3aTelbHOW,
JorapuGMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIUM, UX CBOMCTB U rpapKoOB, UCTIOIb30BaHNE (PYHKIIUM IJI PEIICHUS 3a/1a4 U3
JIPYrUX Y4eOHBIX MPEAMETOB U PEATbHOM JKMU3HU TECHO CBA3aHO KaK C MaTeMAaTHYECKUM aHaJu30M, TaK U C pEIICHUEM
ypaBHEHUW u HepaBeHCTB. [lpu 3TOoM Oonblloe BHUMaHHME yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaxaTh (Qopmynamu
3aBUCUMOCTH MEXY Pa3WYHbIMU BEJIMYUHAMH, UCCJIEAOBATh MOJYYECHHBbIC (PYHKIHMH, CTPOUTh UX Trpaduku. Martepuan sToit
COJIep>KaTeNIbHOM JIMHUY HalleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONIUX BbIPAXKaTh 3aBUCUMOCTH MEX1Y BEIMYMHAMU
B pa3MuHON (opMe: aHATUTUUECKOU, rpadudeckor u cioBecHOU. Ero mzydeHue cnmocoOCTBYET Pa3BUTHUIO aJTOPUTMUUYECKOTO
MBIIICHHS, CIOCOOHOCTU K 000OIIEHUIO M KOHKPETU3AIIUU, UCTIOb30BAHUIO aHAJIOTUM.

ConepxatenpHass auHUs «Hagama wMaremaTrhyeckoro aHajin3a» TO3BOJSET CYIIECTBEHHO PACIHIMPUTh KPYr Kak
MaTEeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYITHBIX O0YyYalolUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIE/IOBATh U
CTpOUTh Tpauku GyHKIUH, ONIPEACIISITh UX HAUOOJIBIINE U HAUMEHBIITNE 3HAYCHUS, BEIYUCIISITE TI0MIAAN GUTYp B 00BEMBI TEl,
HAXOJIUTh CKOPOCTH M YCKOPEHHSs TporieccoB. JlaHHas cojepkaTeibHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTU IMOCTPOCHUS
MaTeMaTHYECKUX MOJIEJICH peaIbHbIX CUTYallUi, HAXOXKACHUS HAMIIYUIIETO PEIICHUs B MPUKIAIHBIX, B TOM YHCJIC COLMAIBHO -
PKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHajiu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(hopMaTbHO-IOTMYECKOTO M KPEATHBHOTO MBIILICHUsI, OPMUPOBAHUIO YMEHHM Pacro3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTHKU
B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs: y3HalT O BBIIAIOIIUXCS PE3yIbTaTax, MOJYUEHHBIX B X0/I€ Pa3BUTHS MaTeMaTUKH
KaK HayKH, U UX aBTOpax.

ConepxxaTenbHO-METOAMYECKass JTUHUS «MHOXKECTBA M JIOTHKa» B OCHOBHOM ITOCBSIICHA AJIEMEHTAM TEOPHH MHOYKECTB.
TeopeTnko-MHOKECTBEHHBIC TIPEACTABICHHUS TMPOHU3BIBAIOT BECh KypC INKOJBbHOW MaTeMaTHKU W TIpeiaraloT Hawnbosee
YHUBEPCAJbHBIN S3BIK, OOBETUHSIONIUN BCE pa3/iesibl MATEMAaTUKU U €€ MPUIIOKCHUH, OHHM CBSI3BIBAIOT Pa3HbIE MaTeMaTHYECKUE
JTUCHUIUIMHBI B eAuHOoe 1esioe. [103ToMy BakKHO JaTh BO3MOXKHOCTH IMKOJBHHUKY IMOHHMATh TEOPETHKO-MHOXKECTBEHHBIN S3BIK
COBpPEMEHHON MaTEMAaTUKH U UCIOJb30BaTh €ro JJIs BEIPAKEHUS] CBOUX MBICJICH.

B kypce «AnreOpa W Hayajga MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKX€ OCHOBBI MaTEMaTHYECKOTO
MOJICTUPOBAHUS, KOTOPbIE MpHU3BaHbl C(HOPMHUPOBATH HABBIKKM TOCTPOCHHSI MOJICIEH PEaIbHBIX CHTYAIlMi, UCCICIOBAHUSA dTHX
MOJIeJICH ¢ TIOMOIIBIO armapara ajreOpbl ¥ MaTeMaTHYSCKOr0 aHajdu3a W HMHTEPIPETAIMH IOJYYSCHHBIX PE3yIbTaToB. Takue
3a7laHUs] BIJIETEHBI B KAXKJBIA M3 pa3JiesIoB MPOrpaMMbl, MOCKOIBKY BECh MaTepHas Kypca MIMPOKO UCTOJIb3YETCS JJIS PEIICHUS
MpUKIaAHBIX 3a1a4. [Ipu peneHnn peaabHbIX MPAKTHYECKUX 3a/[a4 yJalluecs pa3BUBalOT HAOII01aTEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCMOIb30BaTh aHAJOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpodsieMy. JleaTenbHOCTh 10
(bopMUPOBaHUIO HABBIKOB PEIICHUS MTPUKIIAIHBIX 33J1ad OPTaHU3YETCS B IIPOIIECCe M3YUSHUS BCEeX TeM Kypca «Alredpa 1 Havaja
MaTEeMaTHYECKOTO aHAIN3a.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM IulaHE Ha U3ydeHHE Kypca ainredpbl U Hayajl MaTEMaTHYECKOr0 aHaJln3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca
B Hegemo B 10 kiacce u 3 yaca B Hegemo B 11 knacce, Bcero 3a jBa roja o0yuenus — 170 yacos.

COJEP)KXAHUE YYEBHOI'O KYPCA

10 KIIACC

Yucjaa ¥ BbIYUCTCHUA

Panmonanpabie uncna. OOBIKHOBEHHBIE U ACCATUYHBIE APOOU, TPOIICHTHI, 0ECKOHEUHbIE MIEPUOUIECKHIE TPOOH.
ApudmMeTndeckue onepainu ¢ paioHAIbHBIMU YUCJIaMU, TPpeoOpa3oBaHus YUCIOBBIX BeIpakeHui. [Ipumenenne npobeit u
IIPOLICHTOB JIJISl PELICHUS TPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICy 3HAHUU U pEaIbHOM KU3HMU.

JleticTBuTenbHBIC ynciia. PalimoHaibHbIC M MppallMOHaIbHBIC Yuciaa. ApUMETHUYECKUE ONEePalNH C ICHCTBUTEILHBIMU
yuciamu. [IpuOmmkEHHbBIC BEIYUCIICHUS, TTPaBUiia OKPYTJICHMS, IPUKU/IKA M OIICHKA pe3yJIbTaTa BIYUCICHUM.

Crenens ¢ 1iensiM nokaszateneMm. CtannaptHas ¢hopma 3amucu JeHCTBUTEBHOTO Yucia. Mcnonbp3oBanue moaxoasiiei
(bopMBI 3amcH TEUCTBUTEIBHBIX YHCEI JUISl PEIICHUS MPAKTUYECKUX 3a/1a4u U MPECTaBIICHUsI TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTypaJIbHOU cTeneHu. [leficTBrs ¢ apudMEeTHISCKUMH KOPHIMHU HATypaIbHOM CTEIIEHHU.

Cunyc, KOCUHYC ¥ TAHT€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI€HC YMCJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

[IpeoGpazoBanre TPUTOHOMETPUUECKUX BhIpakeHid. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBL.

YpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTo 1 HHTEPBaJIOB.

Pemenue nenpix u IpoOHO-paMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanioHanbHbIX YPAaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YPaBHEHU M.

[IpumeHenne ypaBHEHH W HEPABEHCTB K PEIICHUIO MAaTeMAaTHIECKUX 3a71a4 U 331249 U3 PA3IMIHBIX 00JacTel HAYKH U
pEATBHOM KU3HMU.

DyHKUNH U TPAPUKH



OyHKIMSA, cioco0bl 3aaanus GyHKIuM. ['paduk yHkimu. Bzaumuo oOpaTHbele PyHKIUU.

OO6unacTh onpeieIeHUsl U MHOKECTBO 3HaueHur pynkuuu. Hynu pynknuu. [IpomexxyTku 3HaKkonoctossHcTBa. YETHBIE U
HEYETHBIE (DYHKIIUH.

CreneHHas QyHKIMS C HATypalbHBIM U LIETBIM MOKa3aTesneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpa@uk KOpHS N-0if
CTEIIEHHU.

Tpuronomerpuueckas OKpy>KHOCTb, ONPEEICHIUE TPUTOHOMETPUUECKUX (PYHKIIUI YHCIIOBOTO apryMEHTAa.

Havasa MmaTeMaTH4eCcKOro aHaJIu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus TOocae0BaTeIbHOCTEH. MOHOTOHHBIE MTOCJIE10BATEIHLHOCTH.

Apudmernyeckas u reomeTpuyeckas nporpeccuu. beckoneuno yosiBaromias reomerpuieckas rnporpeccus. Cymma
O0ecKOHEeUHO yObIBarolel reoMeTpruieckoil mporpeccuu. @opMyiia CI0KHBIX MPOLEHTOB. Mcnonb30BaHue Nporpeccuu s
pELIeHHs peabHBIX 33/1a4y MPUKIAHOTO XapaKTepa.

MHo:KecTBa H JJOTHKaA

MHoecTBO, onepalnu HaJl MHOXKecTBamMu. J{narpammel Ditnepa—Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO
ammapara JUIsl OITMCaHUs pealbHBIX MPOIIECCOB U SBJICHHH, IPU PEIISHUH 3a7a4 U3 IPYTUX yYeOHBIX PEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, J0KA3aTEIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCTCHUSA
Harypanbnsie u nienbie uncina. [I[pu3Haku 1eIMMOCTH LEJIbIX YUCel.
CteneHb ¢ palioHaJIbHBIM MTOKa3aTesneM. CBONCTBA CTETICHHU.
Jlorapudm umca. JlecITHIHBIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA
[IpeoGpazoBanre BEIPAKECHHIMA, COACPIKAITUX JTOTAPUPMBI.
[IpeoGpazoBanre BEIPAKECHUIA, COACPIKAIITUX CTENIEHU C PAIIMOHATLHBIM MTOKa3aTeJIeM.
[Tpumepbl TPUTOHOMETPUYECKUX HEPABCHCTB.
[Toka3zaTtenbHbIC ypaBHCHHS M HEPABEHCTBA.
Jlorapudmudeckne ypaBHEHHS U HEPABCHCTBA.



CucremMbl IMHENHBIX ypaBHEHUH. PenieHrne npukiiaaHbixX 3a7a4 ¢ MOMOILBI0 CUCTEMbI IMHEUHBIX YPaBHECHUM.

CucreMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1au U 3a7a4 U3 Pa3InyHbIX 00iacTeit
HAYKH U PEAIbHOM KU3HMU.

DYyHKIUHN U TPaPUKHU

Oyukuus. [lepuoguueckue pynkunn. [IpomexyTkr MOHOTOHHOCTH (QYHKUIMH. MakCUMyMbl U MUHUMYMBI (DYHKIIUH.
HauGonbiiee u HauMeHblIee 3HaYeHUe PYHKIIUU Ha TIPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U Ipaduku.

Hcnonb3oBanue rpaduxoB GyHKUUN ISl pelICHUS] YPABHEHUHN U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN ISl HCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM, KOTOPBIE BO3HUKAIOT MPU PEIICHUH
3a/lay U3 IPYruX y4eOHbIX MPEAMETOB U PEaIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

HenpepoiBuble hyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIlICHHs HEPABEHCTB.

[IpousBonnas ¢pyukmuu. ['eomeTpuueckuii U PU3NUECKUN CMBICT TTPOU3BOTHOM.

[IpousBoaHbIe A1eMeHTapHBIX QYHKIUH. DOpMYITBI HAX0KACHUS POU3BOTHON CYMMBI, TPOU3BEACHUS U YACTHOTO
byHKIMA.

[IpumMeHeHNEe TPOU3BOTHON K MCCIIEIOBAaHUIO (PYHKIIMM HA MOHOTOHHOCTD U SKCTpeMyMbl. HaxoxaeHrne HanboIbIIero u
HAaWMEHBIIET0 3HaUeHUs (PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne MPOU3BOIHOM ISl HAXO0KICHUS HAWJTYUIlEero PEIICHHs B IPUKIIAIHBIX 3a/1a4ax, Jid ONPEAEICHUs CKOPOCTU
mpoliecca, 3a1aHHoTo0 (hopMyIoi uiu rpadurom.

[lepBooOpa3znas. Tabnuiia mepBoOOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii U puznueckuii cmbici. Berancnenue unaterpana no gpopmyne Herotona—JleliOnura.

IINIAHUPYEMBIE PE3YJIBTATDI

OcBoenue ydeOHOTO Tipenmera «MaTeMaTuka» JIOHKHO OO0ecrneduBaTh JOCTHKEHHME Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs CICAYIONIMX JUIYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI



JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMBbl yueOHOTO MpeaMeTa «MaTtemMaTiKay XapaKkTepU3yrTCs:

I'paxgaHCKO€ BOCOUTAHME:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMUA OOY4YarOUIErocsi KaK aKTUBHOTO W OTBETCTBEHHOI'O 4JIEHA POCCHMCKOTO
oO1iecTBa, MPEACTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHMS DPA3IUUYHBIX CTPYKTYp, SBICHUM, MPOLETYP
IPaXKIaHCKOTO 001miecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHUEM B3aUMOJCHCTBOBATH C COIMAJIBLHBIMU HMHCTUTYTaMU B
COOTBETCTBUHM C X (DYHKIIUSIMHU U HA3HAUCHUEM.

IlaTproTHYECKOS BOCOUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPAXKTAHCKON HACHTUYHOCTH, YBXKCHHS K MPOILIOMY M HACTOAIIEMY POCCHUHCKOM
MAaT€MAaTUKH, [ICHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHHSIM POCCUMCKUX MAaTEMATUKOB U POCCUUCKON MATEMATUYECKOM IIKOJBI, K
UCIIOJIb30BAHUIO ATUX JOCTH)KEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUAX, chepax YKOHOMHUKHU.

JIYXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSI:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOTrO Hapoja; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUU HAYKU U ACATEIBHOCTHhIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWIMBOTO OYIyIIETO.

OCTETHYECKOE BOCIIMTAHHE:

ACTETUYECKUM OTHOIIEHHWEM K MUPY, BKJIIOUAsl SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, pelIeHUH,
pacCyKJIeHUI; BOCHPUUMYMBOCTHIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3IMuHbIX BUAOB UCKYCCTBA.

Pu3nIecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTHYCCKUE 3HAHWS B HHTEpecax 370pOBOro M Oe30IMacHoro oodpasza
’KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO (370pOBOE MHUTaHUE, cOATAaHCUPOBAHHBIA PEKUM 3aHATHUH M OTHBIXA,
perynspHas ¢u3ndecKas aKTHBHOCTB); (HU3UYECKOIO COBEPIICHCTBOBAHMS, IIPH 3aHATHUAX CIIOPTUBHO-03I0POBUTEILHON
JIEATCIHFHOCTBIO.

TpynoBoe BOCIIMTaHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOJIIOOHS; HMHTEPECOM K pasUYHBIM cdepaM MpodecCHOHATBHON
NEATEeIIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKON M ¢€ MPIIOKSHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIei nmpodeccuu
U peaJn30BbIBAaTb COOCTBEHHBIEC JKM3HEHHBIC IUIaHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa3OBaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSIKEHWU BCEH JKU3HU, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIICHWM MPAKTUYECKUX 3aaad
MaTEMaTUYE€CKON HAIPaBJICHHOCTH.

DKOJI0rHYeCKOE BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTHIO 3KOJIOTHYSCKOW KYJIbTYPhl, MOHUMAHHEM BIHMSHUS COIMAIbHO-Y)KOHOMHYECKUX TIPOIIECCOB Ha
COCTOSIHME TIPUPOJTHON M COLMATBLHOM Cpelibl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM; OpueHTaIuel Ha




MPUMEHEHUE MAaTEMATUUECKUX 3HAHUU JUIsl pEeLIEHUs 3a/1a4 B 00JIACTH OKPY’KAIOIIEH cpeibl, JIAHUPOBAHUS MOCTYIIKOB U OLICHKU
MX BO3MOYKHBIX MOCJIEICTBUH JJIsI OKPYKAIOIIEN CPEMBI.

L{eHHOCTH HaYYHOTO MMO3HAHUA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOU
MPAKTUKH, TOHUMAHUEM MAaTeMaTHYE€CKOW HAyKH KakK c(epbl YEJIOBEUECKON NeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUYMMOCTH
JUISL Pa3BUTHS LIMBUIIN3ALMU; OBJIAJCHUEM SI3BIKOM MAaTEMATHKU U MAaTEMATHYECKOM KYJIbTYpON KAaK CPEJICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBJIATH MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTD HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTpaMMbI y4eOHOro mpeamera «MaTeMaThka XapaKTEepPU3YHOTCS OBJIAJICHUEM
YHUBEPCATILHBIMU HO3HAGAMENbHBIMU OUCMBUAMY, VHUBEPCANbHOIMU KOMMYHUKAMUBHbIMU OCUCMBUIMU, VHUBEPCAIbHLIMU
Ppe2yIAMUBHbIMU OeUCTEUAMU.

1) Vuueepcanvuvie noznasamensvhvle oeticmaus, obecneyusaiom @Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue mMemooo8 NO3HAHUS OKPYHCAIOuWe20 Mupa, NpUMeHeHue JI02UYecKUX, UCCIe008ameNbCKUX onepayull,
yMeHuti pabomams ¢ uHgopmayueii).

ba3oBble JIOTHYECKHE IEUCTBUA:

. BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, MOHATHI, OTHOIICHUN MEXITY
NOHSTHSIMU; (POPMYIHPOBATH ONPECICHUS MOHATUH; YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUKU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS, KPUTEPUH ITPOBOIMMOT0 aHAJIH3A;

. BOCIIPUHHUMATh, (JOPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIE, €IUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIE;

. BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeurs B (akTax, MaHHBIX, HAOIIOICHUSIX U
YTBEPKIAEHUAX; MpejIaraTb KpUTEPUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

. JenaTh BBIBOJABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W MHAYKTHUBHBIX YMO3AKJIIOUEHHIA,
YMO3aKJFOYEHHUH 10 aHAJIOTUH;

. IPOBOJIUTh CAMOCTOSITEIbHO JOKAa3aTeJIbCTBA MAaTEeMAaTUYECKUX YTBEPXKACHUN (MpsIMble U OT MPOTHUBHOIO),
BBICTPaWBaTh apTyMEHTAIINIO, TPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY KICHHS M BHIBO/IBI,

. BBIOMpATh CMOCO0 pemieHusl y4eOHOU 3ajauu (CpaBHHBATh HECKOJIHKO BApHUAHTOB PEIICHUS, BHIOMpATh HambOosee

MOJXOISIIUN ¢ YUETOM CaMOCTOSITEIIFHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBrle Hcciie10BaTeILCKUE JIEUCTBUS:




. HCITI0JI30BaTh BOIPOCHI KaK MCCIE0BATEIbCKUN NHCTPYMEHT MO3HAHUA; (POPMYIUPOBATH BOIPOCHI, (PUKCUPYIOLINE
MIPOTUBOpEYHE, MpPoOJIEMy, YCTAHABIMBATH MCKOMOE M JaHHOE, (POPMUPOBATH TMIIOTE3Yy, APTYMEHTHUPOBATH CBOIO IMO3MIIMIO,
MHEHHUE;

. IIPOBOJAUTE CAMOCTOSITEIBHO CIIAHUPOBAHHBIA ADKCIIEPUMEHT, HMCCIICIOBAHHWE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00BEKTa, SIBICHHS, POIIECCa, BRISBICHHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, IIPOIIECCAMU;

. CaMOCTOSITeTbHO  (OPMYJTHUpPOBATH OO0OOIIEHUs] W BBIBOJABI 1O pe3yJdbTaTaM MPOBEAEHHOIO HAOJIOACHUS,
WCCJICIOBaHMUS, OIEHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

. IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh MPEITOJIONKEHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBUSX.

PaGota ¢ undopmarmei:

. BBISBJIATH ACHUIINTHI HHPOPMAIIUU, JaHHBIX, HECOOXOIUMBIX JIJISI OTBETa Ha BOIIPOC U JUISI PEIICHUS 3a/1auu;

. BBIOMpaTh WHOOPMAIMI0 W3 HMCTOYHMKOB A3 IMYHBIX THUIIOB, aHAJIU3WPOBaTh, CHCTEMATH3UPOBATh M
UHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BHJIOB U (DOPM MPECTABICHUS;

. CTPYKTYPHPOBATh HH(OPMAITHIO, IPEACTABIIATE €€ B pa3IMUHBIX (hopMax, HIUTFOCTPUPOBATh IpadruecKH;

. OIICHMBATh HAIEKHOCTh WH(GOPMAITMH TI0 CAMOCTOSITEIBHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Ynueepcanvrvie KoOMmMyHuKamugHbvle oeticmeusi, — 00ecneuusaom  COpMUPOSAHHOCMb  COYUANLHBIX — HABLIKOB
00VUAIOUWUXCAL.

O6ienue:

. BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHU C YCIOBUSIMH M IICJISIMH OOIIEHUS; SICHO, TOYHO,

IPaMOTHO BBIpa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS MO XOAY PEHICHHS 3aJlayH,
KOMMEHTHUPOBATh MOJTYYECHHBIN pPe3yJIbTaT;

. B XO0/ie OOCYXIIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOH TeMbl, MPOOJeMbl, pelaeMoil 3aaayw,
BBICKA3bIBATh WJICH, HAIEJICHHBIE HAa TOWCK PEIICHUS; COMOCTABISTH CBOU CYKICHHUS C CYXKICHHSIMU JAPYTHMX YYaCTHHKOB
auanora, OOHapyKUBATh PA3IMYMe U CXOJICTBO MO3UIINN; B KOPPEKTHOM hopme popMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

. PEACTaBIATh PE3YIbTaThl PELICHUS 3a7adyu, SKCIIEPUMEHTA, UCCIIECIOBAHMS, MPOEKTAa; CAaMOCTOSITENIbHO BHIOUPATH
(dbopMat BBICTYIUIICHHUS C YUETOM 3aJ1a4 TPE3EHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHN4ecTBO:

. MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ UHAUBUAYAIbHON paOOThI MPU PEIICHUU y4eOHBIX 3a]1a4;
MPUHUMATH I1€JTb COBMECTHOM JESATENHHOCTH, TUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOW palOThI, paclpeaeiiaTh BUILI padorT,
JIOTOBAPUBATHCS, 0OCYKJIaTh MPOLECC U PE3YybTaT padOThl; 000011IaTh MHEHUSI HECKOIBKHUX JIOJIEH;




. y4acTBOBAaTh B TPyHHoBbIX (opmax paboTbl (00CYXIeHHS, OOMEH MHEHHH, «MO3TOBBIE IITYpPMbl» U HUHBIE);
BBITNIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JIEUCTBHS C APYTMMHU YJIEHAMU KOMaH/bl; OLIEHUBATh KAYE€CTBO CBOETO
BKJIaJla B OOIMIA MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJECHCTBUS.

3) Yuusepcanvnvie pecynamuensie oeticmsus, obecneuusarom @Gopmuposanue CMbICI08bIX YCMAHOBOK U IHCUSHEHHBIX
HABBIKOB TUUHOCTU.

Camoopranuzanus:

COCTaBIIATh IUIaH, AJTOPUTM pEIIEHUs 3aJlayd, BBIOMpaTh CIOCO0 pEIICHHs C YYETOM HMMEIOUIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U KOPPEKTUPOBATH BApUAHTHI pElIeHUI ¢ y4ETOM HOBOM MH(POpPMALIHH.

CaMOKOHTPOJIb:

. BJa/IeTh HaBbIKAMHU TO3HABATEIBHON pedIeKCHM KaK OCO3HAaHUS COBEPIIAEMBIX JIEUCTBUA M MBICIUTEIbHBIX
IOpOLIECCOB, HX pe3yJbTaTOB; BIAJETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3ysibTara pelieHus
MaTeMaTUYECKOM 3a1a4u;

° npeaABUACTb TPYAHOCTH, KOTOPHLIC MOTYT BOSHUKHYTH IIPpHU PCIOCHHUU 3a/la4H, BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTD
Ha OCHOBC HOBBIX O6CTOSITCHBCTB, JaHHBIX, Haﬁ}]eHHBIX OHII/I60K, BBIABJIICHHBIX pr]lHOCTGﬁ;
° OIOCHUBATH COOTBCTCTBHUC PC3YyJIbTAaTa HCJIU U YCIIOBUAM, OOBSICHSTH MPUYNHBI JOCTHIKCHUA HJIN HCOAOCTHIKCHHA

PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, TaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
OcBoenue ydueOHOTO Kypca «Anredpa U Hayajda MaTEMAaTHYECKOTO aHAlM3a» Ha YPOBHE CpPEIHEro o0Iiero oOpa3oBaHUS
JIOJIKHO 00eCcTieunBaTh TOCTHKEHHUE CIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KIIACC
Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHAMU: PAIIMOHAILHOE U JICUCTBUTEIILHOE YHCIIO, OOBIKHOBEHHAS M ICCATUYIHAS IPOOb, MPOICHTHI.

BrIMomHATh apudMeTHYecKe onepanuu ¢ palmoHaATbHBIMU U JeHCTBUTEIIHHBIMU YHCIaAMU.

BeinosHATh npuOIMKEHHBIC BBIYMCIICHUS, WCIOJB3YsS IpaBujia OKPYIJICHUs, JAeiaTh MPUKUIKY M OIEHKY pe3yjbTara
BBIUMCIICHUH.

OmnepupoBaTh MOHSATHSIMU: CTEIICHb C IIEJBIM MOKa3aTelieM; CTaHaapTHas (opMa 3aliCcH ICHCTBUTEILHOTO YHCIIa, KOPCHb
HAaTypPAJIBHOM CTEICHH; UCITOIB30BATh MOIXOIAIIYI0 (POPMY 3aMMCH TEHCTBUTEIBHBIX YHCEI JJIS PEIICHHS MPAKTHICCKUX 3a]1a4
Y MPEJCTABICHUS TaHHBIX.



OnepupoBaTh NOHATUSAMU: CUHYC, KOCHHYC M TAHI'€HC IPOM3BOJIBHOIO YIJIA; WCIIOJIb30BaTh 3alMCh MPOU3BOJIBHOTO yIja
yepe3 o0paTHbIE TPUTOHOMETPUYECKUE (DYHKIIMH.

YpaBHeHUS ¥ HEPABEHCTBA

OnepupoBaTh NOHATUSAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; IIEJIO€, PALMOHAIBHOE, UPPALMOHAIBHOE ypaBHEHUE,
HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BoinosiHATh peoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUHN U pelliaTh TPUTOHOMETPUUECKHUE YPaBHEHUS.

BoimosiHaThs npeoOpa3oBaHusl LETbIX, PAallMOHATIBHBIX U UPPALIMOHATIBHBIX BHIPAXKEHUH M PEIIaTh OCHOBHBIE THUIIbI LIEJBIX,
palMOHAJIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI U HEpaBEHCTBA IS PEIICHUS MAaTeMaTHMYECKHX 3a7ad M 3a7ad U3 pa3IudyHbIX 00JacTell HayKu U
pEAIBHOMN KU3HMU.

MopenupoBarh peajibHble CUTYallMM Ha s3bIKE anreOpbl, COCTABISITh BhIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA MO YCJIOBHIO
3aJlayu, UCCIIeI0BATh TOCTPOCHHBIE MOEINIH C UCTIOIB30BAaHUEM allapaTa ajreopsbl.

DOyHKIUHN U TPaPUKHU
OnepupoBaTh MOHATUAMH: (YHKIHS, CHOCOOBI 3amaHusi (yHKIHMH, 00JacTh OMNpeAeIeHUS W MHOXKECTBO 3HAYEHUU
dbyakmy, rpaduk GyHKIMN, B3aUMHO 00paTHBIC (PYyHKIIUH.
OnepupoBaTh MOHATUSMU: YETHOCTh U HEUETHOCTH (PYHKITUU, HYTU (QYHKIIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.
Hcnonws3oBaTh rpaduku GyHKIMN 111 pEeIICHUs] YPaBHCHUH.
CtpouTth 1 yuTaTh rpadvKu TMHEHHON (YHKIINU, KBAAPATHIHOW (PYHKIIMH, CTETICHHON (DYHKITUH C IIEJIBIM TTOKa3aTeJIeM.
Hcnonb3oBaTh Tpaduku (QyHKIUN IS KCCIACAOBAHMS TMPOIECCOB M 3aBUCUMOCTEH MpU PEIICHUH 3aJad U3 APYTUX
y4eOHBIX TPEMETOB U PEANbHON KU3HU; BRIpaXaTh (OPMYITaMHi 3aBUCUMOCTH MEXIy BEIIMYUHAMMU.

Havana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUSMU: TTOCIIEI0BATEILHOCTD, apu(MeTHUECKast U TeOMeTprIecKasi IPOrPECCHH.

OnepupoBaTh MOHATHUSAMU: OCCKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKAsl MPOTPECCHs, CymMma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUUECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATEIBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA NOCIEA0BATEIIBHOCTEN U IMTPOTPECCUN [T PELICHUS PEAIBHBIX 3a7a4 IMTPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JJOTHKA
OHCpI/IpOBaTB IMOHATHAMMK: MHOXKCCTBO, OIICpallM1 Hal MHOKCCTBAMMU.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCAaHUs PEATbHBIX IPOLECCOB U SABJICHUM, IIPY PELICHNUN 3334
U3 JIPYruX y4eOHbBIX MPEIMETOB.
OnepupoBaTh NOHATUSAMHU: OIIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC
Yucjaa 1 BbIYUCTCHUA

OnepupoBaTh MOHATUSMU: HATypaJIbHOE, IIEJI0€ YKCIIO; WCMOJIb30BATh MPU3HAKHU JICIUMOCTH ILEIbIX YUCEI, Pa3I0KEHUE
YHMCJIa Ha POCTHIE MHOMKUTENM JJI PEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUIMU: JTOTapu(M Yucia, AECATUIHBIC U HATYpabHbIE JOTapu(MBbI.

YpaBHeHUsS M HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU ISl MpeoOpa30BaHMsl BHIPAXKEHUM; ONEPUPOBATH MOHATUSMHU: TTOKa3aTeIbHOE YpaBHEHUE U
HEPaBEHCTBO; PEIIATh OCHOBHBIE THUIIbI I0KA3ATEJIbHBIX YPABHEHN U HEPABEHCTB.

BrimoniHaTh mipeoOpa3oBaHUs BBIPAKEHUM, COAEpX AIIMX JIOTapu(dMbl; OMEpUpPOBATh MOHATUAMH: JIOTapU(PMHUUECKOE
ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI JIOrapU(PMUUECKUX YPABHEHHUI 1 HEPABEHCTB.

Haxonuts peuienus npocTennx TpPUroHOMETPUIYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ PEIICHUE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN
JUISL pELLICHUS NMPAKTUYECKUX 3a1a4.

Haxonute pemenns npoCTEUIMX CUCTEM U COBOKYITHOCTEN PAIIMOHAIBHBIX YPABHCHU U HEPABEHCTB.

MopenupoBaTh peaibHbIe CUTYallMU Ha SI3bIKE aareOphl, COCTABIATH BhIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA M CUCTEMBI T10
YCJIOBHIO 33J]a4H, UCCIEA0BATh MOCTPOESHHBIE MOJIENIN C UCTIOJIB30BAaHUEM alllapaTa ajreopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATHIMH: IEpHOAUYECKass (YHKIUSA, TMPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKA DIKCTPEMyMa
byHKIIMK, HAMOOJbIIEe U HaUMEHbIIEEe 3HAUYCHUS (DYHKIMHM HAa MPOMEXKYTKE; MCIOIH30BATh WX Uil UCCIENOBaHUS (DYHKIIHH,
3a1aHHON rpaduKoM.

OnepupoBaTh MOHATHSIMH: TPadUKH TOKA3ATEIHHOM, JOTapUPMUIECKON U TPUTOHOMETPUUECKUX (YHKIUN; M300paxaTh
MX Ha KOOPJIMHATHOM TJIOCKOCTH M UCIOJIb30BATh JIJIsl PEUICHUS] YPAaBHEHHUI U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOMN IMJIOCKOCTH I'paUKH JIMHEHHBIX YPaBHEHUU M UCIOJB30BAaTh UX JUJISl PEIICHUS] CUCTEMBbI
JIMHENHBIX YPaBHECHUM.



Hcnonb3oBaTh rpaduku GyHKUMNA 151 UCCIIEIOBAHUS TPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX YYEOHBIX JUCLMILINH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSMU: HENpepbiBHAs  (YHKUUSA; MIPOU3BOHAS
1 (PU3MYECKUI CMBICT TPOM3BOIHOM AJI pELIeHUs 3aa4.

HaxoauTe mpou3BOAHbBIE AIIEMEHTAPHBIX (PYHKIINI, BBIYUCISATH TPOU3BOIHBIE CYMMBbI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO ISl UCCIIENOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBbI, TPUMEHSTh PE3YJIbTAThI
UCCJIeIOBaHUS K TTOCTPOCHUIO TPa(UKOB.

Hcnonb3oBaTh NMPOU3BOAHYIO JUIS HAXOXKJICHUS HAWIYUIIEr0 pELICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
JKOHOMUYECKUX, 3a7a4ax.

OnepupoBaTh MOHATUSMU: TIEPBOOOPA3HAS U UHTETPAJT; TOHUMATh T€OMETPUYECKUH U (PU3UUECKUI CMBICT HHTETpaa.

HaxoauTte nepBooOpa3Hbie 3J1IeMEeHTApHBIX (YHKINM; BRIYUCISATH HHTErpa 1no ¢popmyie Heiorona—Jleitbuua.

PemaTte mnpukianHeie 3aayd, B TOM YHCJE COIMAIBHO-IKOHOMHUYECKOTO M (PU3UYECKOrO XapakTepa, CpPelICTBAMHU
MaTEeMaTUYECKOIO aHAJIN3A.

(YHKIMU;  KCIOJNB30BaTh T'€OMETPUYECKUUN

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaummeHoBaHUe pa3aesioB M TeM MPOrpaMMbl

KoaundecTBO 4acos

dyeKTPOHHBbIE (TP PC

n/n Bcero Koutpoububie  IIpakTuueckme  00pasoBaTesbHbIE pec
padoThI padoThI
1  MHoxkecTBa PallMOHAJBLHBIX U JIeHCTBUTEIbHBIX YHCEJI. 14 1 BBe/UTE [[1]
PanmoHa/JibHbIe YyPABHEHHS M HEPABEHCTBA 3HAYEHUe
2  @ynknum u rpaduku. CTeneHb ¢ HeJbIM MOKa3aTeJeM 6 BBeIUTE BBeIHTE [M]
3HAYEHHE 3HAYEHUe
3  ApudmMerudeckuii KOpeHb N—0W CTeNeHU. 18 1 BBeJINTE [M]
HppanuoHanbHble ypaBHEHNS U HEPABEHCTBA 3HAYEHUe
4  ®opmyabl TpuroHoMerpun. Tpuronomerpuyeckue 22 1 BBeIHTE [M]
yYPaBHEHUsI 3HAYEHUe
5 TlocjenoBaTeJbHOCTH U MPOTPeCCHH 5 BBeIUTE BBeIHTE [M1]



Ne HaummeHoBaHHe pa3esioB M TeM MPOrPpaMMbl
n/m

6 IloBTOpeHue, 06001UIeHNE, CHCTEMATU3ALMS 3HAHUM

Jlo0aBUTH CTPOKY
OBHIEE KOJIMYECTBO YACOB I10 IPOI'PAMME

11 KJIACC

Ne HaumeHoBaHMe pa3ieioB ¥ TeM NMPOrPaMMBbI
n/n

1 CreneHb ¢ pauMOHAJBHBIM MOKA3aTeJIEM.

IMoxka3arenbHas pynkuus. [lokasaTejibHbIe ypaBHEHUS U

HepaBeHCTBA

2  Jlorapudmudeckas pynkuus. Jlorapupmuueckue
YPABHEHHS U HEPABEHCTBA

3  Tpuronomerpuyeckue (PYHKIUU U UX rpauKu.
Tpuronomerpuyeckue HepaBeHCTBA

4  IlpousBonHas. IlIpumeHeHUe NPOU3BOAHOI
5  MWHTerpas u ero npuMeHeHH st

6  Cucrembl ypaBHeHUit
7  HarypaJjbHble U LeJble YUCJIa

8 IloBTOpeHme, 0000MIEHNE, CHCTEMATH3AIUA 3HAHU I

KonuecTBO 4yacos
Bcero KonrTpoJsbHble

68

KoinyecTBo yacos
Bcero KonrpoabHbie

12

12

24

12

18

padoThI
3HAUYeHHe

1

padoThI

1

BBCAUTE
3HAYCHHUC

1

1

BBCAUTE
3HAYCHHUC
1
BBCAUTE
3HAYCHHUC
2

JIeKTPOHHBbIE (U PC

IpakTHYeCKHe o0pa3oBaTe/ibHbIE pec
padoThI

3HAYeHHe
BBe/MTE [[1]
3HAYeHHe
0
DJIEKTPOHHBbIE
Mpakrtnueckne  (UMPpoBLIe)
padoThI o0pa3oBaTe/ibHbIE
pecypchbl

BBeauTe 3Havenue [[]]

BBeauTe 3Havenue [[]]
BBeauTe 3Hauenue [[]]

BBeauTe 3HaYenue [[]]
BBeauTe 3HaYenue [[]]

BBeauTe 3HaYeHue [[]]
BBeauTe 3HaYeHnue [[]]

BBeanTe 3HaUeHue [[]]



Ne HaumeHoBaHHe pa3/ieiOB U TeM MPOrPaMMBbI KosnvecTBO 4acos DJIeKTPOHHbIE

n/n Bcero Konrposibubie IIpakTyeckue (uugposbie)
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypchl

Jlo0aBUTH CTPOKY
OBHIEE KOJIMYECTBO YACOB I10 IPOI'PAMME 102 6 0

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA

OBSIBATEJIBHBIE YUYUEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* MaTtematuka: anrebpa v Hayajia MaTeMaTHYECKOTr0 aHaJIn3a, reoMeTpusi. Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHallu3a,
10-11 xmaccel/ Anumo 1. A., Konsrun F0.M., TkaueBa M.B. u npyrue, AkiinonepHoe o0miectBo «M31atenbcTBo
«IIpocsemenue»

METOJAUYECKUE MATEPHUAJIbI VIS YUYUTEJISA
3Banuu JI.W., Hlnanounuk JI.5. KonTponbHbie 1 mpoBepouHbie paboThl 1o anredpe, 10-11 k1. Metoauueckoe nocodue. -

M.:[Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bu6mnorexa IIOK



