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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma y4yeOHOro Kypca «Ainrebpa W Hayala MaTeMaTUYECKOro aHanu3a» 0a30BOTO YpPOBHS IS
obOyuaroruxcst 10 —11 kmaccoB pa3paboTtanHa Ha ocHOBe DeaepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEBHOTO CTAHIApPTA
cpenHero obOmiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUMN, MPEABIBISIEMBIX K MaTeMaTHUYE€CKOMY
o0pa3oBaHMIO, U TPagulUi poccuiickoro oOpaszoBanus. Peanmuzanuss nmporpaMMbl 0O€CIIEUMBAECT OBJIAJCHHUE KIIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY JJii CaMOpPa3BUTUS U  HENPEPHIBHOTO 00pa3oBaHUsl, IEJIOCTHOCTD
OOIIEKYJIbTYPHOT0, TUYHOCTHOTO U MTO3HABATEIBLHOIO PA3BUTHUS IMYHOCTU 00YUYAIOIINXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajga MaTeMaTHYSCKOTO aHAIN3a» SIBIISICTCS OJJHUM M3 HanOoJiee 3HAaYMMBIX B IIPOTpaMMe CTapIICH
IIIKOJIBI, TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYMBAaECT MHCTPYMCHTAJIbHYIO 0a3y /IS HM3y4YeHHUsS BCEX ECTECTBEHHO-
HAay4HBIX KypCOB, a C JIPYroil CTOPOHBI, (POPMHPYET JIOTHUYECKOE M a0CTPAKTHOE MBINUICHHE YYaIllUXCsS Ha YpPOBHE,
HEOOXOUMMOM JIJII OCBOCHHUS KYpPCOB MH(OPMATHKH, OOIIESCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax JaHHOTO Kypca
ydamiuecss OBJIaJICBAlOT YHHUBEPCAIBbHBIM SI3BIKOM COBPEMCHHOW HaykH, KoTopas (OpMYJIHPYEeT CBOHM JOCTH)KCHUS B
MaTreMaTu4decKou Gopme.

Kypc anreOpsl 1 Hayal MATeMaTHYECKOT0 aHaJIM3a 3aKJIaAbIBacT OCHOBY JIJIS YCICIIHOTO OBJIaJACHHS 3aKOHAMH (DU3HKH,
XUMHH, OMOJIOTHH, TTOHUMAHUs OCHOBHBIX TCHJICHIIUN SKOHOMHKH M OOIIECTBEHHOW YKM3HH, MMO3BOJIICT OPUECHTUPOBATHLCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPECHHO HCIOJIL30BaTh MX B IMOBCEIHEBHOW JXKU3HU. B TOXE
BpEMsl OBJIaJICHHE aOCTPAKTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHYCCKMMH KOHCTPYKIHSIMU Pa3BUBACT YMCHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTh  YTBEP)KICHHUS, HCIOJIL30BaTh O00OOIICHWE W  KOHKPETHU3AIHIO,
abcTparnupoBaHHe M aHAJIOTHIO, (GOPMHPYET KpeaTHBHOE M KPUTHUYECKOE MbINUICHUE. B Xo1e m3ydeHus aiareOpbl U Hadal
MaTEMaTHYECKOr0 aHajlii3a B CTapIIed IIKOJE YdYalldecs TIOJIy4aroT HOBBIM ONBIT pEHICHHWS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHUSI MAaTEMATHUECKUX MOJICICH peaIbHbIX CUTYallMd W WHTEPIIPETALIMU MOJYYCHHBIX PEIICHUH,
3HAKOMATCS C TpPUMEpaMH MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HayKe M B HMCKYCCTBE, C BBIIAIONUMUCS
MaTeMaTHYECKHUMH OTKPBITUSIMU U UX aBTOPaMH.

[lokymeHT co3gaH B anekTpoHHon copme. Ne 074 ot 22.09.2023. UcnonHutenb: BeukmuTtoBa T.A. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 2 u3 20. Ctpannua cosgana: 22.09.2023 12:47 =¥ TATAPCTAH



Kypc obnanaer 3HaUUTEIbHBIM BOCIUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIM peain3yeTcs Kak yepe3 yueOHbIH MaTepua,
CIIOCOOCTBYIONUH (DOPMUPOBAHUIO HAYIHOT'O MHUPOBO33PEHHUSI, TAK U Yepe3 Creru(uKy ydeOHOU NeaTeTbHOCTH, TPEOYOIIeH
CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOJOJDKATEILHOW KOHIIEHTpAIlMd BHUMAaHHUS W OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3ynbTar.

B ocHoBe metonuku o0yueHus ainreOpe M HayajgaM MAaTeMaTHYEeCKOrO aHaliu3a JICKUT JeATeIbHOCTHBIA MPUHIIHI
o0yueHus.

CtpykTypa Kypca «Anrebpa W Havajlla MaTeMAaTHYECKOTO aHaIW3a» BKIIOYACT CJCAYIOMNAE COACP’KaTeIhHO-
MeToandeckue JmHUM: «Ywmcma W BRMUCIHCHHS», «DyHKIuu u Tpadukm», «YpaBHEHHUS W HepaBeHCTBa», «Hadama
MaTeMaTU4YeCKOoro aHaian3a», « MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAepKATEIbHO-METOIMYECKUE JTUHUHM U3Y4YaloTCs Ha
MPOTSDKEHUU JIBYX JIET 00yYEHUs B CTapIlei 1IKOJe, ECTECTBEHHO JOMOHSS APYT Apyra U MOCTENEHHO HACKIIAsCh HOBBIMU
TeMaMH W paszaeiiaMu. J[aHHBIN Kypc SIBISICTCS MHTETPATHBHBIM, TTOCKOJIBKY OOBEIUWHSET B ceOe CoMepikaHre HECKOJIbKHX
MaTeMaTUYECKUX TUCIUIUINH: aareOpa, TPUrOHOMETPHUS, MaTEeMAaTHUYCCKUI aHaIu3, Teopus MHOkecTB U Ap. [lo Mepe Toro
KaK ydJaluecsl OBJIaJIeBAOT BCE Oojiee MHUPOKUM MATEMAaTHYCCKUM arlliapaToM, y HHUX IOCIICIOBATEIbHO (HOPMHUPYETCS U
COBEPIIICHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUECKYI0 MOJENIb peajbHOW CUTyallMH, MPUMEHSITh 3HAHHS, MOJyYCHHBIC B
Kypce «Anrebpa W Hadajla MaTeMaTHYECKOTO aHajau3a», JUIsl PEHICHHS CaMOCTOSTEIbHO CGhOPMYIUPOBAHHON
MaTeMaTHYeCKO 3a/1auu, a 3aTEM HHTEPIPETUPOBATH TOJYyUYCHHBIN pe3yIbTaT.

ConeprxkarenpHO-MEeTOAUYeCKast JTHHUS «YHcla ¥ BBIYUCIICHHS» 3aBepiiacT (OpMHUPOBAHUE HABBIKOB HCIIOJIH30BAHUS
NEWCTBUTEIBHBIX YHCENl, KOTOpOoe OBLJI0O HAayaTO B OCHOBHOHM IKojie. B crapmieit mkone oco0oe BHHMaHUE YACIACTCS
(hOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€0s MCHOJB30BaHUE PA3IUYHBIX (OPM 3amlucH
JEUCTBUTEIHLHOTO YKCIIA, YMEHHE PAIMOHAIBLHO BBIMOJIHATH JCHCTBUA C HUMH, JelaTh MPUKUIKY, OLIEHUBATh PE3yJbTaT.
OOyuaromuecss TOJyYar0T HABBIKM TPHOIMKEHHBIX BBIYUCIICHHWMA, BBIMIOJHEHUS JEHCTBHA C YHCIIAMH, 3allMCaHHBIMU B
CTaHAApTHOH (opMe, UCITOTH30BAaHUSI MaTEMAaTHYECKIX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BBIPQKCHHM.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCsl Ha MPOTSHKECHUM BCETO OOYYEHHS B CTapIled IIKOJE, TOCKOJIbKY B
KaKIOM pas3fiesie MporpaMMbl ITPETYCMOTPEHO PEIICHHE COOTBETCTBYIOMMX 3a/1ad. O0yyaronuyecs OBIaJeBal0T Pa3IMYHbBIMU
METOJaMH PEIICHHUS IEJIbIX, PAIlMOHAIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTeIbHBIX, JOTapUOMHUIECKIX U TPUTOHOMETPHUIECKUX
ypaBHEHUH, HEPABCHCTB M WX CHCTEeM. lloJlydeHHBIC YMEHHS HCIOIL3YIOTCS TPH HMCCICIO0BAHUU (QYHKIHUNA C TTOMOIIBIO
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POU3BOAHOM, PEIICHUHM MPUKIAIHBIX 337a4 U 3a/lad Ha HAXOXKJACHUE HAHOOJIbIIMX M HAUMEHBIIUX 3HAYCHUN (YHKIIUU.
JlanHast comepkatenbHas JUHUS BKIIOYaeT B ceOs Takke (POopMUpOBaHWE YMEHUM BBITIOJHATH Pacd€éThl Mo (opmysam,
npeoOpa3oBaHusl 1ENbIX, PAlMOHAIBHBIX, UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKEe BbIpaKEHUH,
collepKallluX CTeneHu U Jorapudmbl. braromapss u3ydeHuio aiareOpanvyeckoro marepuaia MPOUCXOJTUT JajbHeHIee
pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS ydauuxcsi, GOpMHUPYIOTCS HABBIKU JACAYKTHUBHBIX PAcCy>KICHUH,
paboThl C CUMBOJIbHBIMU (pOpMaMu, MPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PAaBEHCTB U HEPABEHCTB.
Anre6pa npegaraet 3p(OEKTUBHBIE UHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajlay, HarJsijIHO
JIEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenpHo-MeToudeckas duHUS «DyHKIMM U TpaduKu» TECHO MEperuieTaeTcs ¢ APYTUMH JIMHUSMU Kypca,
IIOCKOJIBKY B KaKOM-TO CMBICIIE€ 33Ja€T MOCIEA0BATEIbHOCTh U3yUeHUsI MaTepuana. M3yueHne CTENeHHOW, MOKa3aTelbHOM,
JoTapu(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMNA, MX CBONUCTB M IpadMKOB, MCIOJIL30BaHUE (PYHKLIMU ISl pEIIeHUs
3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEaIbHOM >KM3HU TECHO CBA3aHO KaK C MAaTeMaTUYECKUM aHaJIU30M, TaK U C
pelieHreM ypaBHEHUM W HepaBeHCTB. Ilpu »Tom Oomblioe BHHUMaHUE ynaenseTcss (OPMUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMysaMu 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEIIMYMHAMH, MCCIIEIOBATh MOJyYeHHbIC (DYHKIIMH, CTPOUTHh UX TpaduKH.
Marepuan 3Toi coaepKaTeIbHON JIMHUY HALICJIEH Ha Pa3BUTUE YMEHUU U HABBIKOB, MO3BOJISIIOLIMX BBIPAKATh 3aBUCUMOCTHU
MEXIy BEIMYMHAMH B Pa3au4HON (opMe: aHaJUTHYECKOU, rpaduueckoil u cimoBecHOl. Ero u3ydeHuwe crnocoOCTBYET
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTU K OOOOIIEHUIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUM.

ConepxartenpHas JHHUS «Hauana MareMaTH4ecKOro aHajan3a» IMO3BOJISIET CYIIECTBEHHO pacCIIUpPUTh KPYr Kak
MaTeMaTUYeCKHX, TaK ¥ MPUKIAAHBIX 33/1a4, JOCTYIMHBIX 00YUYaIOIUMCS, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTD HCCIIEIOBAThH
U CTpouTh Tpaduku GyHKIUNA, OMpPENesTh UX HAWOOJbIINE W HAUMEHBIIME 3HAYCHUS, BBIUUCIATH IUIOMAAN (QUTYp U
00BEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOPEHUS MpolieccoB. [{aHHas cojeprkaTenbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHUSI MAaTEeMaTUYECKUX MOJIeNIe peallbHbIX CUTYyallud, HaXOJACHUS HAWIYUIIeTro pEelieHUs B MPUKIAIHBIX, B TOM
YHCJIE COIMATbHO-9KOHOMUYECKUX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-TIOTUYECKOTO M KPEATUBHOTO MBINLICHUS, (POPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBIICHUS
3aKOHOB MAaTeMaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyUaroIuecs: y3HaOT O BBIJAIOIIMXCS pe3ysibTaTaxX, MOJyYeHHBIX B
X0JI€ pa3BUTUSI MATEMAaTUKH KaK HayKH, U UX aBTOpax.
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ConeprxaresbHO-METOINYECKAs] TUHUSA « MHOKECTBA U JIOTUKAa» B OCHOBHOM IIOCBSIIIEHA 2JIEMEHTAM TEOPUH MHOKECTB.
TeopeTnko-MHOKECTBEHHbIE TPEICTaBICHUS MPOHU3BIBAIOT BECh KypC MIKOJIHHOW MAaTeMaTUKH M TpejarairoT Haubolee
YHUBEPCATbHBIA A3BIK, OOBEAWHSIONMI BCe pa3felbl MaTeMaTUKH H €€ TNPUIIOKEHUH, OHU CBA3BIBAIOT pa3HbIC
MaTeMaTU4YECKUE NUCIUIUIMHEI B eauHoe 1enoe. [109ToMy BaXHO 1aTh BO3MOYKHOCTBH IIKOJIBHUKY IIOHUMAaTb TEOPETHUKO-
MHOYXECTBEHHBIN SA3bIK COBPEMEHHON MAaTEMATUKU U UCIIOJIB30BATh €T0 JUIsl BEIPAXKEHUS CBOUX MBICIIEH.

B kypce «Ainrebpa M Hayaja MaTEeMAaTUYECKOrO aHajM3a» IPHUCYTCTBYIOT TaKK€ OCHOBBI MaTEMaTHYECKOI'O
MOJEIIUPOBAHUS, KOTOPbIE MPHU3BaHbl C(HOPMHUPOBATH HABBIKM MOCTPOEHUS MOJIENEH peanbHBIX CUTYalHid, HCCIIEIOBAaHUS
ATUX MOJIENIEH ¢ MOMOIIBIO ammapaTta aareOpbl 1 MaTEMaTUYECKOrO aHAM3a U MHTEPHPETALNUH MOJYyYEHHBIX PE3yJbTaTOB.
Takue 3a1aHus BIUICTEHBI B KOKIBIM U3 pa3/ielIoB IPOrpaMMBl, IIOCKOJIbKY BECh MAaTEpHUAIl Kypca IIUPOKO UCIIOIB3YETCs IS
pelleHusl MpUKIaAHbIX 3a1ay. [lpu pemieHnn peanbHBIX MPAaKTUUECKHX 3a]ad ydallhecs pa3BUBAIOT HAOIIOAATENIbHOCTb,
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, O0O0OMIATh M KOHKPETU3UPOBATH
npobiemy. /learenbHOoCTh 10 (POPMUPOBAHHUIO HABBIKOB PELIEHUS MPUKIAIHBIX 337a4 OPraHU3yeTcsl B MPOLECCe U3y4YeHUs
BCEX TEM Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHATN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha U3y4yeHHUE Kypca anreOpbl U Hayall MaTeMaTHUeCKOro aHainu3a Ha 6a30BOM YPOBHE OTBOJIUTCS 2 yaca B
Henento B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Becero 3a iBa roga o0yyenus — 170 dacos.
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COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie ymcna. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOH, TMPOILICHTHI, OCCKOHEYHBIC MEPHOAMYECKHUE IPOOH.
ApudmeTrueckue onepanuy ¢ parroHaIbHBIMU YHCIAMHU, peoOpa30BaHUs YUCIIOBBIX BhlpakeHUi. [Ipumenenue apodei u
IIPOLICHTOB U1 PELLIECHUS IPUKIIAIHBIX 3aJ1a4 U3 Pa3JIMUYHbIX OTPACIICH 3HAHUN U PEaJIbHON KU3HHU.

JleiicTBUTENbHBIEC UKclia. PalmoHabHbIE U UppallMOHAIbHBIE YncTaa. ApU(PMETHUECKUE ONIEPALMH C IEHCTBUTEIbHBIMU
yucnamu. [IpubnxE€HHbIE BEIYUCIIEHNUS, TPaBUiIa OKPYTJICHUS, TPUKUJIKA U OLIEHKA pe3ysibTaTa BhIUUCICHUH.

Crenensp ¢ uenslM nokasareneMm. CrangaptHas (opMa 3arnucu ASUCTBUTEIBHOIO YKcia. Vcnonb3oBaHue moaxoasamei
(bopMbI 3anMCH JEHCTBUTENBHBIX YMCEN AJISl PELICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOM cTeneHu. JlelicTBus ¢ apupMEeTHYECKUMU KOPHSMHU HAaTYpaJIbHOM CTENEHHU.

Cunyc, KOCMHYC M TAHT'€HC YMCJIOBOT0 apryMeHTa. APKCHUHYC, apKKOCUHYC, ApKTAaHTE€HC YUCIOBOTO apTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPpUUECKHUE (DOPMYIIBI.

VYpaBHeHUE, KOPEHDb ypaBHEHMs. HepaBeHCTBO, pellieHre HEpaBEeHCTBA. MeTo1 HHTEPBAJIOB.

Pelenue uenbix U 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3aj1ad M 3a]1a4 U3 pa3InYHbIX 00JacTeil HayKu U
pEabHOM KU3HU.

DYyHKIUHN U TPaPUKHU

dyHKIuMs, criocoOsl 3aaanus GyHkiuu. ['padux ¢pyakiuu. Bzaumuo o6paTabie QyHKIIHH.
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OO6sacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHui pyHkuuu. Hynu @ynkunu. [TpomexyTku 3HakonocTostHCTBa. YETHBIE U
HEYETHBIE (PYHKIINU.

CrenenHas pyHKIHS C HATypaJbHBIM U IIeNbIM MoKa3ateneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS n-ou
CTEIICHHU.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX (PYHKIIMHM YMCIOBOTO apryMEHTA.

Hayana mareMaTH4eCcKOro aHAIU3a

ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS TOCIEA0BATENBHOCTER. MOHOTOHHBIE TIOCIIEN0BATEIBHOCTH.

Apudpmernueckass U reomerpuueckas mnporpeccur. beckoHeuHo yObIBaromias reomerpuueckas mnporpeccus. Cymma
OecKkOHEYHO yObIBarollel reoMeTpuueckoil nporpeccun. @opMyiia CI0XKHBIX MPOLEHTOB. Vcnonas3oBaHue mporpeccuu ais
peLIEHNs peallbHbIX 3a/1a4 IIPUKIIAHOIO XapaKTepa.

MHoKecTBa M JIOTMKA

MHOXecCTBO, onepanyu HaJx MHOKecTBaMH. Jluarpammel Oiniepa—BenHa. [IpuMeHenne TeopeTnKo-MHOKECTBEHHOTO
anmnapara Jiyisl ONMCAHMsI PeajbHBIX MTPOLIECCOB U SBJICHUM, TPU PELICHUU 33]1a4 U3 APYTHX YyY€OHBIX IPEAMETOB.

Omnpenenenne, TeopeMa, CIeICTBHUE, T0Ka3aTEIbCTBO.

11 KUIACC

Yucaa v BBIYUCICHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenenp ¢ paunoHaIbHBIM ITOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm ymcna. JlecaTudHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEpKAUX JTOTapu(MBbI.

[IpeoOpazoBaHue BbIpaKeHHUH, COAEPKALUX CTETIEHHU C PAIMOHAIBHBIM MTOKA3aTeJIEM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.
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Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHM. Pellienne MpukiIaaHbIX 3a1a4 ¢ IOMOIIbIO CUCTEMBI JINHEUHBIX YPaBHEHU.

CucteMbl U COBOKYITHOCTH PAlIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a]ad U 3a/1a4d U3 pa3iuyHbIX oOnactel
HAyKHU U PEAIbHOM KU3HU.

DOyHKUUM U Tpaduku

Oyukuus. [lepuognueckue QyHkuuu. [IpomMeKyTKM MOHOTOHHOCTH (PyHKIIMH. MakCUMyMbl © MUHUMYMBbI (DYHKIIHH.
HaunOoubiiee 1 HauMeHblIee 3HayeHue (PYHKIMHA Ha IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

[TokazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnons3oBanue rpa@ukoB (yHKIMMA U1 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Hcnonbs3oBanne rpagukoB (YHKIMI 71 UCCIENOBAHUS IPOLECCOB M 3aBHUCHUMOCTEH, KOTOpPbBIE BO3HUKAIOT IPH
pELIeHUH 337a4 U3 IPYTUX YYEOHBIX MPEJAMETOB U PEATbHOU XKU3HH.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

HenpepriBHble GyHKIIMN. MeTO1 MHTEPBAJIOB JIJIsl pEIICHUsI HEPAaBEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbie 3yieMEHTAPHBIX (yHKUUNA. DOpMyIbl HaXOXKJIEHUS MPOU3BOJHONM CYMMBI, MPOM3BEIEHUS U YACTHOTO
GyHKIMIA.

[IpumeHeHre MPOM3BOIHON K MCCIIEIOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U SKCTpeMyMbl. Haxoxxnenue HanboabIIero
Y HaMEHbILIEr0 3HaYeHUs (PYHKIIMH Ha OTPE3KeE.

[IprMmeHenne TPOU3BOMHOM Uil HAXOXKIACHHS HAWIY4YLIEro pElICHHs B NPUKIAOHBIX 3afadax, IUisl ONpEeNeSICHUs
CKOPOCTH Tpoliecca, 3aJaHHOT0 (POpMYJITIOi MK rpaduKOM.

[TepBooOpasnas. Tabnuiia mepBooOPA3HBIX.

Nurerpan, ero reoMmerpudeckuii U pu3nveckuii cMbIcil. Berancienne narerpana mo ¢gopmyne Herorona—Jleitbnmnia.
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IINTAHUPYEMBIE PE3YJIbTATDBI

OcBocHue yqe6H0ro npcamMcecTa «MaremaTuka» JOJIDKHO o0ecIeYnBaTh AJOCTHKCHHUC Ha YPOBHC CPCIAHCTO O6HI€FO
O6p8,30BaHI/I}I CIcAyromux JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIMCTHBIX O6p3.30BaTeJ'ILHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTrpaMMbl y4eOHOTO TIpeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

I'pasxx1aHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UITMK OOYYaIOMIeTrocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHUKCKOTO
oO1ecTBa, MPeACTaBICHUEM O MaTeMaTHYCCKMX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJCHUMH, MPOIEAYP
rpakJIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHHEM B3aUMOJIEHCTBOBaTh C COIMAJbHBIMA HHCTUTYTaMU B
COOTBETCTBUHM C UX (PYHKIMSIMU U Ha3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPaKIAHCKON MIACHTUYHOCTH, YBAXKCHHS K MPOIUIOMY M HACTOSIIIEMY POCCHUMCKOM
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHXKCHUSIM POCCUMCKUX MAaTEMaTMKOB M POCCHUMCKOM MaTeMaTUYECKOU
IIKOJIBI, K UCITOJIb30BAHUIO 3TUX JOCTHUKEHUN B IPYTUX HayKaX, TEXHOJIOTHUSX, c(hepax SIKOHOMHUKHU.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapo/ia; C(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO
MOBEJICHUS, CBI3aHHOIO C MNPAKTHUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAYKH M JICATEIBHOCTHIO YUYEHOIO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTEeTUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYasl ACTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®du3n4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEeMaTHYECKHWE 3HAHUS B MHTEpEcax 370pOBOTO W Oe3omacHOro obOpasa
KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 30pOBBIO (30pOBO€ NMHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U

[lokymeHT co3gaH B anekTpoHHon copme. Ne 074 ot 22.09.2023. UcnonHutenb: BeukmuTtoBa T.A. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 9 u3 20. Ctpannua cosgana: 22.09.2023 12:47 =¥ TATAPCTAH



OTIbIXa, peryispHas (u3MUecKass aKTHUBHOCTb); (PU3UUYECKOIO COBEpPUICHCTBOBAHMS, IPU 3aHATUSAX CIIOPTUBHO-
03J0POBUTEIBHOU AEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYyZly, OCO3HAHHEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K PA3IMYHBIM chepam NpodecCHOHATbHON
JESITEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAaHHBIM BBIOOp Oynymiei
npoecCuu U Peajn30BbIBATH COOCTBEHHBIE >KU3HEHHBIE IUJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4YECKOMY
00pa3oBaHUIO M CamMOOOpPA30BAaHUIO HA MPOTSHKEHUM BCEH >KU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYACTHIO B PEIICHHUH
MIPAKTUYECKUX 3a/1a4 MATEMATUYECKOW HAIIPaBJIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO 3KOJIOTMYECKON KYJIbTYphl, IOHUMAHUEM BJIMSHHUS COLMAIBHO-3KOHOMHYECKHUX IPOLIECCOB Ha
COCTOSIHME IIPUPOIHOM U COLMAIBHOMN Cpelbl, OCO3HAHNEM ITI00AJIBHOTO XapaKTepa dKOJIOTMYECKUX MPpOoOsIeM; OpUEHTaUeEH
Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JJI pelIeHus 3a7a4d B 00JIaCTH OKPYKAIOIIEH Cpeibl, IIaHUPOBAHUS TOCTYIIKOB U
OLIEHKH MX BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

ITenHoCTH HAYYHOIO IMO3HAHUA:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHHUSI, COOTBETCTBYIOILLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOLIECTBEHHOM
MPAKTUKH, MOHMMAaHUEM MAaTeMAaTHYECKOW HAyKh Kak cdepbl YeIOBEUECKOW MAESTENbHOCTH, ATAloB €€ pa3BUTHS U
3HAYMMOCTH I Pa3BUTHS LUBUIN3ALMH; OBJIAJECHUEM SI3IKOM MAaTEMATHKNA U MAaTEMATHYECKON KYJIbTYpOW KaK CPEACTBOM
ITI03HaHUS MUPA; TOTOBHOCTBIO OCYILECTBIIITh IPOEKTHYIO U UCCIIENOBATENBCKYIO IEATEIbHOCTD MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI yueOHOro mpeaMera «MaremaThka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OClCMBUAMU, VHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OeUCmEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUGHbIMU OetiCMBULMU.
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1) Yuusepcanvuvie nosnasamenwvnuie oeiicmeaus, obecneuusarom Qopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8
obyuaiowuxcs (oceoenue memoooe NO3HAHUS OKPYHCAIOWe20 MUpa, NPUMEHeHUe I02UYECKUX, UCCTe008ameNbCKUX Onepayul,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBele nornueckue AeUCTBUS:

e BBIBJISITh M XapaKTEPU30BATh CYIIECCTBEHHbIC MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB, MOHSITHI, OTHOIICHUH MEXY
NOHATUSAMU; (POPMYIHUPOBATH OMpENEICHUS MOHATUH; yCTaHABJIMBATh CYIIECTBEHHBIM NpHU3HAK KilacCUpUKAIIHH,
OCHOBaHMS J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

e BOCIHPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30OBLIBATH CYKJICHUS: YTBEPJIUTEIIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIE,
YacTHBIC U 00IIKE; YCIOBHEIE;

e BBIABJIITH MAaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpPEYUsl B (paKkTax, IAHHBIX, HAOIIOJCHUIX U
YTBEPKICHUSIX; peIjiaraTh KPUTEPUU JIJIs1 BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;

e JI€NIaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HMHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIOUYECHUH 10 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITEILHO [I0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (NpsMbIE W OT MPOTHBHOTO),
BBICTPAaWBaTh apryMEHTAIUIO, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYXKIEHUS U
BBIBO/IbI;

e BbIOMpaTh CHOCOO pelIeHUs] Y4eOHOW 3ahaud (CpaBHMBATh HECKOJbKO BAPUMAHTOB pEIICHHUS, BbIOMpaTh HamOoJee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIAEIECHHBIX KPUTEPHEB).

ba3oBrle uccienoBaTeabCcKue 1EUCTBUS:

e HCIOJb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHMS; (POPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIHE
OpOTUBOpEYHE, MPOOJIEMy, YCTAaHABIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UIINI0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEIHHO CIUIAHWPOBAHHBIA DSKCIEPUMEHT, HCCIEAOBAHHE MO YCTAHOBJICHHIO OCOOEHHOCTEM
MaTeMaTUYeCKOro OOBEKTa, SBJICHHSI, IPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTaMH, SBICHUSIMH,

ImpoueccaMu,
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e CaMOCTOSITEIBHO (OopMyNIHMpoOBaTh OO0OOIIEHHUS W BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO HaOII0ICHHUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCa, a TAKXKE BHIIBUTATH MPEATIONOKECHHUSI O €T0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ nadopmariueii:

e BBIBIITH AePUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA BONPOC U JJIs PEIICHUS 3a]auH;

e BBIOMpaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3IWYHBIX THIIOB, AaHAJIM3WPOBATh, CHUCTEMATHU3UPOBATh U
HHTEPIPETUPOBATH HHHOPMAITHIO PA3TUIHBIX BUIOB B (OPM MIPEICTABICHHUS,

e CTPYKTYypUPOBaATh HH(MOPMAIIUIO, IPEJICTABIATH €€ B pa3UYHBIX (hopMax, UILTIOCTPUPOBATH Tpaduyuecky;

e OIIEHUBATh HAJIEIKHOCTH HHPOPMAIIMH 110 CAMOCTOATENHEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuuseepcanvHvie KOMMYHUKamueHwvle Oelicmeus, 00ecneuusarom c@OOoOpMUpoOBaAHHOCb COYUANbHLIX HABLIKOS

00yYaAOUUXCHL.

OO6mienue:

e BOCIPUHUMATH U (HOPMYJIUPOBATH CYKJCHHS B COOTBETCTBUU C YCIOBUSMU W TENSIMU OOIIEHHS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4yi, KOMMEHTHPOBATh TIOJYYCHHBIN PEe3yJIbTAT;

e B XO0Ie OOCYXIEHHsS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbI, TPOOJEMBI, pemacMoi 3aaayw,
BBICKA3bIBaTh WJICH, HAICJICHHBbIC HA TOUCK PEIICHUS; COMOCTaBIISTh CBOM CYXICHHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB JIMAjiora, OOHAPYXKMBATh pa3jM4Me U CXOJCTBO IMO3WIMKI; B KOPPEKTHOU Qopme G(HopMyIHpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

e TPEACTABJIATh PE3yJbTAaThl PEIICHUS 3aa4M, SKCIICPUMEHTA, MUCCIICIOBAHUS, MTPOCKTA; CAaMOCTOSATEILHO BHIOMPATH
(dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 IPE3SHTAIMA U 0COOCHHOCTEH ayIUTOPHH.

CoTpyAHUYECTBO:

e TIOHMMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUIYAJIbHOW pabOTHI MPH pPEIICHUN YYEOHBIX 3ajad;
IPUHUMATH 11eJTb COBMECTHOH JIeATEILHOCTH, TUTAHUPOBATh OPTaHU3AIINI0 COBMECTHOM pabOThI, paclpeaesaTh BUIbI
paboT, TOroBapuBaThCs, 00CYKIAATh MPOIIECC U PE3YbTAT PabOTHI; 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
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e yYacTBOBaTh B TIPYIIOBBIX ¢opmax paboThl (0O0CYXIeHHs, OOMEH MHEHHWH, «MO3TOBbIE IITYPMbDY U HHBIC);
BBITIOJIHSTh CBOIO YacTh PaOOThI W KOOPAWMHUPOBATH CBOM JCHCTBUS C APYTUMHU UYJICHAMU KOMAaHJbBI; OICHUBAThH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aMMOICHCTBHSI.

3) Vuueepcanvhvie pecynamusnuie oeticmsus, obecneuusaom GopmMupo8aHue CMvlCI08bIX YCMAHOBOK U HCUHEHHBIX

HABbIKOG TUUHOCMU.

CamoopraHuzanus:

COCTaBIISATh IUJIaH, QJITOPUTM PEIICHUS 3ajlaud, BBIOMpPATh CMOCOO pEIICHHS C Y4ETOM MMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YYETOM HOBOUM MH(OpPMAIIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBbIKAMU TO3HABATENHLHON pedIeKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUA U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIHTATOB; BJIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOoILlecca U pe3ysibTaTa peIieHus
MaTeMaTUYECKON 3a4auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B JICSITEIHHOCTh
HA OCHOBE HOBBIX O0OCTOSATENBCTB, TAHHBIX, HAJICHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa LIEIW U YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTWKEHUS WM HETOCTHKCHHUS
Pe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoeHnue yueOHOro Kypca «Aredpa 1 Hauyajga MaTEMaTHYECKOr0 aHAJIM3a» Ha YPOBHE CPEHEro 001Iero oopa3oBaHus
JOJHKHO 00€CeurBaTh JOCTHKEHHUE CIEAYIONINX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yucja v BLIYUCJICHUA
OrnepupoBaTh MOHITUSMU: PAIIMOHAIBHOE U IEUCTBUTEILHOE YUCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOH, MPOLICHTHI.
Breinonuats apudpMeTnueckue onepaiuy ¢ paldoHaJIbHbBIMU U JeHCTBUTEILHBIMU YUCIIaMU.
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BoinonHsaTe npuOImkEHHbIE BBIUMCICHUS, UCIIONB3Ys MpaBUiia OKPYIJICHHS, JAeliaTh MPUKUIKY U OLEHKY pe3yibTaTa
BBIUYHCJICHUU.

OnepupoBaTh MOHATHUSMH: CTEIICHHb C IEIBIM IMOKa3aTeleM; CTaHmapTHas (opma 3amucy ACHCTBUTEIBHOTO YHWCIIA,
KOpPEHb HaTypajJbHOM CTEMEeHH; HCIOJb30BaTh MNOAXOJAIIYI0 (OpMYy 3amucH ACHCTBUTENBHBIX YHCET I PEHICHUS
MPAKTUYECKUX 33714 U MPEACTABICHUS TaHHbIX.

OnepupoBarh MOHATUSIMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA; MCIOJIb30BaTh 3aMHUCh MPOU3BOJIHLHOTO
yTiia 4epe3 0OpaTHbIC TPUTOHOMETPpUUYECKHE (PYHKITHH.

YpaBHeHHs 1 HEPABEHCTBA

OnepupoBarh MOHATUSIMU: TOXKJECTBO, YpaBHEHNE, HEPABEHCTBO; 11€J10€, PallMOHATIFHOE, UPPALIMOHATIBLHOE ypaBHEHHE,
HEPaBEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrImmomHATE ipeoOpa3oBaHus TPUTOHOMETPUYECKUX BEIPAKCHUN U PEIIaTh TPUTOHOMETPUYECCKUE YPABHCHHSI.

BrIToHATE TIpeoOpa3oBaHus IEBIX, PAMOHATILHBIX W HWPPANMOHAIBHBIX BBIPAKCHHH W peliaTh OCHOBHBIC THIIBI
IIEJIBIX, PAIMOHATBHBIX U UPPAIMOHATBHBIX YPABHCHUH U HEPABEHCTB.

[IpumMeHATh ypaBHEHHUS W HEPABEHCTBA ISl PEIICHUS MaTeMaTHUEeCKUX 3314 U 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HayKH U
pEATIbHOM KU3HMU.

MoaenupoBaTh peallbHbIC CUTYAIlUH Ha S3BIKE aJIreOpPbI, COCTABIIATH BRIPAKCHUS, YPAaBHCHHSI, HEPABEHCTBA 110 YCIIOBUIO
3aJ1auu, UCCIICIOBATh TOCTPOSCHHBIC MOJICIH C UCITOIH30BAHUEM alllapaTa aJreOphl.

DOyHKUUM U TpaduKku

OrnepupoBaTh MOHATHAMU: (QYHKIHS, CHIOCOOBI 3a1aHusl (YHKIIMH, OOJACTh OMNpEeAeieHUS W MHOXKECTBO 3HAYCHHM
bynkunn, rpaguk GyHKIMN, B3aUMHO 0OpaTHbIE (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (DYHKIIUH, HYJIW (DYHKITUH, IPOMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBath rpad@uky GyHKIMM 715 pellieHUs YpaBHEHUH.

Ctpouth ¥ uHTaTh TpapuKH JIUHEHHOW (QYHKIHNH, KBaAPATUYHOW (YHKIIMH, CTENMEHHON (YHKIUU C IEIBIM
MOKa3aTeJIeM.

Hcrnonp3oBath rpaduku GyHKIWH 71 UCCIAEAOBAHHUS IMPOIECCOB M 3aBUCUMOCTEH NpPH pPEIICHWW 3aJad U3 JAPYTUX
y4eOHBIX MPEIMETOB M PealbHOM KU3HU; BEIPAKATh (POpMySIaMH 3aBUCHMOCTH MEXITY BETNIYNHAMMU.
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Hauvana matemaTnyeckoro aHajim3a

OnepupoBaTh MOHATUSIMH: TTOCIEAOBATEILHOCTD, apu(PMETHIECKasT U TEOMETPUIECKAst TPOTPECCHH.

OnepupoBaTh MOHATUSMH: OECKOHEUHO YOBIBAIOIIASI T€OMETPHUUYECKas MPOrPecCcUsi, CyMMa OECKOHEUHO YObIBAIOIIEH
r€OMETPUYECKOMN MPOrPECCUHU.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIIEIOBATEILHOCTEN U MMPOTPECCU /JIsl PEIICHMS peaibHBIX 3a/1au MPUKIAIHOTO XapaKTepa.

MHo:kecTBa M JIOTUKA

OnepupoBaTh MOHITUSIMU: MHOXKECTBO, OTIEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJi1 ONUCaHHs PEAIbHBIX MPOLIECCOB W SIBJICHUMN, IPU PELICHUU
3a/1a4y U3 JPYyrux y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPEICIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KITACC

YucJia 1 BLIYUCIEHUSA

OnepupoBaTh NOHATUAMHU: HATYPaAJIbHOE, 11€J10€ YU CII0; UCTO0JIb30BaTh MPU3HAKU JCJIMMOCTH LEIBIX YUCEI, PA3JI0KEHUE
YyHCia Ha MPOCThIE MHOXUTENM JIJIS pEIICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3aTEIEM.

OrniepupoBatTh MOHITUSMU: JIorapudM YUCa, TECATUYHBIC U HATypaJIbHBIC JTIOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHATH CBOWCTBA CTETICHHU JIJIs1 TPEOOPa30BaHMUs BRIPAXKCHHI; OTIEpUPOBAThH MOHITHIMU: TTOKA3aTeIbHOE YPaBHEHHE
Y HEPABEHCTBO; PELIATh OCHOBHBIE THUIIBI ITOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB.

BrinonHaTe npeoOpa3zoBaHusl BhIPAXKEHUH, COJEpKAIIUX JIOrapu(Mbl; OMEPUPOBATh MOHATHUIMU: JIOTAPUPMHUUECKOE
ypaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JIOTApUPMUUYECKUX YPABHECHUN U HEPABEHCTB.

Haxoguts penrenus npoCcTeUImMX TPUTOHOMETPUIECKUX HEPABEHCTB.
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OnepupoBarh MNOHATHAMH: CUCTEMA JIMHEWHBIX YPaBHEHHH M €€ pElIeHUE; MCIOJIb30BaTh CHCTEMY JIMHEHHBIX
YPaBHEHUH JJIsI PELICHUS IPAKTUYECKUX 3a71a4.

HaxoguTe pemenus npocTenmmx CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYallU Ha SI3bIKE alNreOpbl, COCTABIIATh BBIPAXKECHUS, YPaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
10 YCJIOBUIO 33JJa4M, UCCIIE0BATh IOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allapara ajareopsl.

DOyHKUUM U Tpaduku

OnepupoBarh MOHATUSAMHU: MEPUOAUYECKAST (PYHKIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpPEMyMa
(GbyHKuMH, HanOOoJbIlIEe U HAUMEHbLIEE 3HAYCHUS (PYHKIUUA HA IPOMEKYTKE; UCIOJIb30BaTh UX JJIA UCCIEI0BAaHUS (PYHKIUH,
3aJJaHHOU rpaUKOM.

OnepupoBaTb MNOHATUSMM: TpaUKU IOKA3aTEIbHOM, JOrapu(pMUUYECKOM U TPUTOHOMETPUUECKHX (YHKIIHII;
M300pakaTh UX HA KOOPAMHATHOM IJTIOCKOCTH M MCIOJIb30BATh JUIsl PEILICHUS YPABHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPAUHATHOM MIIOCKOCTU TPpapUKK JTUHEHHBIX YPABHEHUHN U UCIIOJIb30BATh UX JJI PELICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUN.

Hcnonb3oBath rpaduku GyHKUKN AJ1 UCCIETOBAHMS MPOLIECCOB M 3aBUCUMOCTEN U3 JPYTUX YUEOHBIX TUCIUILINH.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

OnepupoBaTh MNOHATUSMHU: HENpEpbIBHAS (QYHKLUMS; TPOU3BOAHAS (YHKLIMH;, HCIOJIb30BaTh T'€OMETPUUYECKUN U
(bu3MYeCcKuil CMBICI TPOU3BOAHOM SISl pELIECHUS 3a/1ay.

HaxonuTh Npou3BOAHBIE 3JIEMEHTApHBIX (PYHKIHM, BBIUUCIATH IPOU3BOJHBIE CYMMBI, MPOU3BEIEHUS, YAaCTHOTO
GyHKIMIA.

Hcnonb30BaTh TPOU3BOAHYIO ISl UCCIENOBAaHUS (DYHKIIMM Ha MOHOTOHHOCTb U AKCTPEMYMBbI, IPUMEHATH PE3YJIbTaThl
MCCJIEIOBAHMS K TIOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NpOU3BOAHYIO Ui HAXOXKJICHHS HAWIYYIIETO PELICHHS B NPUKIAOHBIX, B TOM YHCIIE COLMAIBHO-
HDKOHOMMYECKHUX, 3a1a4ax.

OmnepupoBath NOHATHAMU: IEPBOOOPa3Has U UHTErpaj; MOHUMATh T€OMETPUUECKUM U (PU3HUECKUI CMBICT HHTETpaIa.

Haxonuth nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIHM; BRIUUCIATH HHTErpai no popmyne Hetorona—Jleionuna.
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Pemars IMPpUKIIAAHBIC 3aJa4d, B TOM YHCJIC COLOUAJIbHO-3KOHOMHYCCKOIO H (l)I/ISI/I‘-ICCKOFO XapakKTepa, CpcacrBaMu
MaTEMaTH4YCCKOI'O aHajIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAIBHBIX U
1 JICHCTBUTEIIBHBIX Yncen. PanmonaibHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 6
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpUU. TpUroHOMeTpruyeCKHe 22 1
ypaBHEHUS
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 i
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

CreneHsp ¢ palMoOHaIbHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarensHbie 12 1
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuyueckue ypaBHEHUS U 12
HEpPaBEHCTBA

Tpuronomerpuveckne GyHKINU U UX

3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBa

4 [IpousBoanas. [IpumeHnenre npou3BOIHON 24 1

5 NHTerpan n ero npuMeHeHus 9

6 Cucremsl ypaBHEHUN 12 1

7 Harypanbnblie u 1ienpie yucia 6

2 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 13 )
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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