


HNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma yueOHOTO Kypca «Anrebpa v Hayana MaTeMaTHYECKOro aHaIn3a» 0a30BOTr0 YPOBHs
s obyqaromuxcst 10 —11 knaccos paspadorana Ha ocHOBe DenepanbHOro rocy1apCTBEHHOTO
00pa3oBaTeNIbHOTO CTAHAAPTA CPEAHEro 00Iero 00pa3oBaHus, C yYETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPEIBSIBISIEMbIX K MATEMATHYECKOMY 00Pa30BaHHUIO, M TPAJULHMHA POCCHICKOr0 0Opa3oBaHMUsI.
Peanmzanms nmporpamMMbl obecrieunBaeT OBJIAACHNE KIFOUEBBIMUA KOMIIETEHIIMSIMU, COCTABIISTFOIIIMMU OCHOBY
11l CAMOPA3BHUTHS M HETIPEPBIBHOTO 00Pa30BaHUs, LEJIOCTHOCTh OOLIEKYIBTYPHOTO, TIMYHOCTHOTO U
MO3HABATEJILHOTO PA3BUTHS JIMYHOCTH O0YUYArOIIIMXCS.
OEJHN U3YYEHUA YYEBHOI'O KYPCA
Kypc «Anrebpa n Hayajia MaTEMaTHYECKOTO aHAJIM3a» SIBJISIETCS] OMHUM M3 HanOoJiee 3HAUNMBbIX B
IpOrpaMMe CTapiuei MKOJbI, MOCKOJIBKY, C OJHONW CTOPOHBIL, OH 00eCIIeYnBaeT MHCTPYMEHTAIBHYIO 0a3y
111 U3YUEHHSI BCEX €CTECTBEHHO-HAYYHBIX KyPCOB, & C APYTOH CTOPOHBI, (POPMHUPYET JIOTHIECKOE U
abCTpaKTHOE MBILUIEHUE YYAIIUXCS HA YPOBHE, HEOOXOANMOM JUIsi OCBOSHHS KyPCOB HHQOPMATHKH,
00IeCTBO3HAHNS, HCTOPUH, CIOBECHOCTH. B paMKkax TaHHOTO Kypca ydaiquecsi OBIaeBal0T
YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpask OpMyIUPYET CBOU TOCTHKEHHUS B
MaTeMaTH4eckoi gopme.
Kypc anreOps! 1 Hauaa MaTeMaTUYECKOTO aHAJIN3a 3aKJIabIBAET OCHOBY ISl YCIIEITHOTO OBJIAACHUS
3aKOHaMU (PYBUKH, XMMUH, OUOJIOTHH, TOHUMaHHUSI OCHOBHBIX TEHASHIIMHA SKOHOMHKH U OOINECTBEHHOM
JKU3HH, TTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX [IM(YPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BATh UX B MIOBCEIHEBHOMN XU3HU. B TOXe BpeMst oBlasieHne aOCTPaKTHBIMU U JIOTHYECKH
CTPOTMMH MaTE€MaTHYECKUMH KOHCTPYKLUSMHU Pa3BUBAET YMEHNE HAXOAUTb 3aKOHOMEPHOCTH,
00OCHOBBIBATb HCTUHHOCTD YTBEPIKIACHHSI, UCTIONB30BaTh 0000IEHHE U KOHKPETH3ALHIO, abCTparupoBaHue
U aHAJIOTHIO, OPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILIUIeHHE. B Xone nzyueHust anreOpel U Hadasn
MaTeMaTUYeCKOro aHalln3a B CTapliel MKOJe ydaluecs MOdy4aroT HOBbII ONBIT pelleHNs] IPUKIATHBIX
3a/1a4, CAMOCTOSITEIBHOIO TOCTPOSHUSI MaTEMaTHUECKUX MOJIeJIell peanbHbIX CUTyallui U UHTepIpeTalun
MOJIyYEHHBIX PELIeHU, 3HAKOMATCS C IPUMEpPaMH MaTeMaTHUeCKUX 3aKOHOMEPHOCTEN B PUPOJie, HAyKe U
B UCKYCCTB€, C BbIAIOIUMHUCSA MAaTEMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMU.
Kypc obnagaer 3HaUMTENBHBIM BOCIIUTATENIbHBIM TIOTEHIUAIOM, KOTOPBIN peann3yercs Kak depe3 yueOHbIH
Martepual, cnocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK U Uepe3 CriequduKy yaeOHoH
IeATeIbHOCTH, TPEOYIOIeH CaMOCTOSITETbHOCTH, aKKYPATHOCTH, MPOAOIDKUTEIbHON KOHLIEHTPAUU
BHHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYyUEHHBIN pe3yJbTaT.
B ocHoBe MeTonuku oOyueHus anredpe U HadaniaM MaTeMaTHYECKOTO aHAJIN3a JIEXKUT ACATEIbHOCTHBIN
NPUHLHUI O0yUYEHHS.
CtpykTypa Kypca «Anredpa 1 Hadyaja MaTEMaTUYECKOTrO aHAJIM3a» BKIIIOYAET CIEAYIOLINE CONEPKaTebHO-
MeTon4YeCcKre JHHUN: «Hncna 1 BeauCIeHusy, « PyHKIn 1 rpaduxmy», «Y paBHEHUST U HEPABEHCTBAY,
«Hauana MaTeMaTuueckoro aHanusa», « MHOXKeCTBa U JIOrMka». Bce oCHOBHBIE conlepkaTelbHO-
METOIMYECKHE JJMHUN U3YYat0TCs Ha MPOTSDKEHUH JIBYX JIET OOYYEHHUs B CTAPIIEH IIKOJIE, €CTECTBEHHO
TOTIONHSISL IpYT Apyra U MOCTENEeHHO HAChIIasCh HOBBIMU TEMaMu U pasfenaMu. JlaHHbIN Kypce sBJISETCs
UHTETPaTHUBHBIM, IOCKOJIbKY OObEINHSIET B ce0e comeprkaHne HECKOJbKUX MAaTeMAaTHIECKUX TUCLUILIHH!
anreOpa, TPUTOHOMETPHS, MATEMATUIECKUN aHAIIN3, TEOPHUst MHOXKECTB U Ap. [1o Mepe Toro kak ydaruecs
OBJIQ/ICBAIOT BCE OoJiee MIMPOKIM MaTEMAaTHUYECKUM alIapaToM, Y HUX MOCIEeNOBATENbHO (popMupyercs u
COBEPLIEHCTBYETCS] YMEHHE CTPOUTh MaTEMaTHUECKYIO0 MOZIeIb PeajibHON CUTYyalllH, IPUMEHATh 3HaHUs,
NOJIy4E€HHBIE B Kypce «Anredpa 1 Hayania MaTeMaTHYeCKOro aHAN3ay, IS PEIIEHHs] CAMOCTOSTEIBHO
cpopMyTUPOBAHHON MaTEMaTHUECKOH 3a7a4uH, a 3aTEM UHTEPIIPETUPOBATH MTOJNYYESHHBIH Pe3yJIbTaT.
ConepsxarenpHo-MeToan4ecKast THHUA «Unciaa 1 BEIMUCISHUD» 3aBepiuaeT (opMHPOBaHNE HABBIKOB
UCTIOJIB30BAHUS IEHCTBUTENBHBIX YHCEI, KOTOPOE OBUIO HAYaTO B OCHOBHOM IKoJe. B crapmeii mkone
ocoboe BHUMaHHE yaenseTcs: (OopMUPOBAHUIO POYHBIX BBIUHUCIUTENbHBIX HABBIKOB, BKIIFOUAIOIINX B Ce0s
UCTIOJIB30BAHUE PA3IMYHBIX (POPM 3AIHCH AEHCTBUTEIBHOIO YMCIIA, YMEHHUE PALMOHAIBHO BBIIOJIHSTD
IEeWCTBUS C HUMHU, JeNaTh NPUKUIKY, OLIEHUBATh pe3yibTaT. OOyyaromuecs moixyqaroT HaBbIKH
pUOMKEHHBIX BBIYMCIICHHN, BBITIOJTHEHUS IEHCTBUI ¢ YUCIaMU, 3aITUCAHHBIMU B CTAHIAPTHOH (opme,
HCIOJIb30BAHUS MATEMAaTUYECKHUX KOHCTAHT, OL€HUBAHUS YHUCIIOBbIX BbIPAKEHUI.
Jluans « YpaBHEHUs M HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSHDKEHUH BCEro OOYYeHHUs B CTapIueil mKoe,
MOCKOJIBKY B KaXJIOM pazjiefie MporpaMMbl IPeyCMOTPEHO peLIeHe COOTBETCTBYOIINX 3a4au.



Obyuarommecs: OBIaIeBAIOT PA3TUUYHBIMUA METOIAMH PEIIEHHsS LEJIbIX, PALMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKA3aTEeJbHBIX, JJOTapUPMUIECKUX U TPUTOHOMETPUIECKUX YPABHEHHH, HEPABEHCTB U UX CHCTEM.
[TonyueHHBIE YMEHHS UCTIOB3YIOTCS MPU HCCIEAOBAHNN (PYHKIUH C MOMOIIBIO POU3BOJHOMN, pEIIEHUH
NPUKJIAIHBIX 337124 U 3371a4 Ha HAXOXKICHNE HAaMOOJbIINX U HAUMEHbINNX 3Ha4eHnH QpyHkuuu. lanHas
cofiepKaTeNbHas JINHUS BKIIOYaeT B ceds Taxke (GOPMUPOBAHUE YMEHUI BBITIOIHSATD PACYETHI 110
bopmyam, mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX, HPPALHMOHAIBHBIX 1 TPUTOHOMETPUIECKIX
BBIPAKEHHH, a TAK)KE BBIPAKEHHI, COAEPIKALINX CTENEeHH U jorapudmel. bnaronaps nzyueHuro
anre0pandeckoro MaTrepuaia MpOUCXOAUT NabHEHIIee pa3BUTHE aITOPUTMHUIECKOTO 1 aDCTPaKTHOTO
MBILLIEHHS yYaIuXxcsi, GOPMHUPYIOTCS HABBIKH AEIYKTUBHBIX PACCYKIEHHUH, pabOThI ¢ CHMBOJIbHBIMU
¢dopmamu, peACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUZEC PABEHCTB U HEPAaBEHCTB. Ajredpa
npeanaraeT 3peKTUBHbIE HHCTPYMEHTHI JUTS PELISHHSI TPAKTUYECKIX M €CTECTBEHHO-HAYYHBIX 33]1a4,
HarjsiAHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HayKU.

ConepxarenpHo-MeToandeckast THHUA «PYHKINU U rpadUKM» TECHO TEPETUIETaeTCs C APYTUMH JIUNHUSIMUA
Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T NOCIeA0BaTENbHOCTD H3yueHUs MaTepuana. M3yuenue
CTETIEHHOM, MOKA3aTEeNIbHOMN, JIOrapu(pMUIECKOH U TPUTOHOMETPUIECKUX (PYHKIUH, UX CBOMCTB U rpauKOB,
UCTIONB30BaHUe QYHKIMH U1 PeLIeHns 3a1a4 U3 IPYTuX Y4eOHBIX MPEIMETOB H PEaIbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYeCKUM aHAJIU30M, TaK U C pellleHneM ypaBHeHui u HepaseHCTB. [Ipu aTom
OonblI10€ BHUMaHNE yaesieTcss POPMUPOBAHHIO YMEHHUS BBIpakaTh (POPMyJIaMH 3aBHCUMOCTH MEXKAY
Pa3IUYHBIMH BEJTMYNHAMH, UCCIIE0OBATh NOMy4YeHHbIe (PYHKIINHU, CTPOUTH UX rpaduku. Martepuan 3Toi
COJIep>KaTeNbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI U HaBBIKOB, MO3BOJIAIOIINX BbIpaXaTh 3aBUCUMOCTH
MEXIy BEIMYMHAMH B Pa3IMUHON (popMe: aHAINTHYECKOH, rpadrueckoii u cnoBecHoH. Ero usyuenne
CrocoOCTBYET PA3BUTHIO AITOPUTMHYECKOTO MBIILICHHUS, CIOCOOHOCTH K OOOOIICHUIO i KOHKPETH3ALUH,
HCIIOJIb30BAHUIO AHAJIOTHUH.

CopnepxarenpHas nuHusA «Hauana MaTeMaTHueckoro aHajau3ay MO3BOJISIET CYLIECTBEHHO PACIIUPUTh KPYyT
KaK MaTeMaTHYECKUX, TaK M MPHUKJIAJHBIX 33/1a4, JOCTYITHBIX OOYUAIOIINMCS, Y KOTOPBIX MOSBISETCS
BO3MOYKHOCTb MCCIIEZIOBATDh M CTPOHUTD Ipapuki QyHKIHMH, ONpenensaTh IX HauOOJbIINe U HAUMEHBIIHE
3HAYEHHs, BBIYUCIATD IUIOMAAU PUryp 1 00BEMBI TEJI, HAXOIUTh CKOPOCTH U YCKOPEHHSI TPOLIECCOB.
Jla"Hast conepkaTenbHas JUHUS OTKPbIBAET HOBbIE BO3MOXKHOCTU NMOCTPOCHUsI MAaTEMATHUECKUX MoJenen
peaNbHbIX CUTYaLUH, HAXOXKIEHHS] HAMTYUIIero pelleHus B IPUKJIaJHbIX, B TOM YHUCJIE COLUAIbHO-
SKOHOMHYECKHX, 33J]a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOI0 aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO
abCcTpakTHOTO, (POPMATBHO-JIOTHUYECKOTO U KPEATHBHOTO MBIIILJICHHS, (JOPMHPOBAHUIO YMEHHI
pacrio3HaBaTh MPOSIBJICHHUS 3aKOHOB MaTEMAaTUKH B HayKe, TEXHHUKE U UCKyccTBe. OOydarommecs y3HatT O
BBIIAIOLIMXCS PE3YNIbTATaX, IOJyUYE€HHBIX B XOJ€ Pa3BUTHUsI MaTEMAaTUKU KaK HAyKH, U UX aBTOPax.
CopnepxarenpHo-MeTOAUYECKas TUHUSL KMHOXKeCTBA U JJOTHKa» B OCHOBHOM IOCBSIIIIE€HA 3JIEMEHTaM TeOpUn
MHO>KeCTB. TeopeTHKO-MHOKECTBEHHbBIE MTPECTaBICHHsI IPOHU3BIBAIOT BECh KyPC LIKOJIBHON MaTeMaTHKHU U
NpeaIaraloT HanooJiee yHIUBEPCATbHBIN SI3bIK, OOBEUHSIOIININ BCE Pa3/ieibl MATEMATUKH U €€
MPUJIO’KEHUH, OHHU CBSI3bIBAIOT Pa3Hble MaTeMaTUYECKHE AUCLIUIIMHBI B eAMHOE 1ienoe. [1oaToMy BaskHO
JaTh BO3MOKHOCTb LIKOJIBHUKY ITOHUMaTh TEOPETUKO-MHO)KECTBEHHBII s3bIK COBPEMEHHON MaTeMaTUKU U
HCIIOJIb30BATh €r0 JJIs1 BBIPAXKEHUsI CBOUX MBbICIIEH.

B kypce «Anrebpa u Hadajga MaTEMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI MATEMATUYECKOTO
MOZIETNPOBAHMSI, KOTOPBIE MPU3BaHb! CPOPMHUPOBATH HABBIKU IIOCTPOCHHUS MOZIEIIEH PeabHBIX CUTYALIHH,
HCCIIEIOBAHMS STHX MOZAEJEH ¢ TIOMOLIBIO anmapara anreOpbl 1 MaTEMaTHYECKOTO aHATN3a U
MHTEPIIPETALUU MTOJyUYEHHBIX pe3yibTaToB. Takue 3aaHus BILUIETEHb! B KAXK/bIil U3 pa3/iesoB MPOrpPaMMBI,
MOCKOJIbKY BECh MaTepHall Kypca LIMPOKO UCIOIb3yeTCs Al pelleHus NpUkIaaHblx 3anad. [Ipu pemenun
peabHBIX MPAKTUYECKHX 33/1a4 yYaIlUecs: pa3BUBAIOT HAOJIOIaTEIbHOCT, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, abCTParupoBaThCs, HCIONB30BATh AHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBATH POOJIEMY.
HearenbHOCTh O (POPMHUPOBAHHIO HABBIKOB PELICHUS MPUKIIAHBIX 33/1a4 OPTraHU3yeTCsl B IIPOIecce
U3yUYEHHSI BCEX TEM Kypca «Anredpa 1 Hadaja MaTEMAaTHIECKOTO aHAJIH3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B yuebHOM miaHe Ha M3ydeHHe Kypca anreOpel M Ha4all MaTeMaTHYECKOro aHajn3a Ha 6a30BOM ypOBHE
oTBonMTCs 2 Haca B Henenro B 10 kiacce u 3 daca B Hepento B 11 kiacce, Bcero 3a sa roga ooydenus — 170
4aCcoB.

COAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC



Yucaa u BbIYHCICHUSA

Paunonansablie yrcna. OOBIKHOBEHHBIE U IECITHYHBIE TPOOH, IPOLIEHTHI, OECKOHEUHBIE TEPUOANYECKUE
apodu. Apudmerndeckne orepanuy ¢ paluOHAIBHBIMU YUCIAMH, TPeoOpa30BaHUS YUCIOBBIX BBIPAKEHUH.
[Ipumenenune npodeli 1 MPOLIEHTOB ISl PEIIEHHsI MPUKJIAAHBIX 331a4 U3 Pa3IMYHbIX OTpaciieil 3HaHUH U
peanbHON JKU3HU.

JeiicTBuTenpHble yncna. PannonanbHble U UppalMOHAIbHBIE YUCTa. Apu(METHUECKNE ONIEPaLIIH C
OEeHCTBUTENbHBIMU YHuCTaMu. [IprOIkEHHbBIE BBIUNCIICHNUS, TPaBIJIAa OKPYTJICHHSI, TPUKHUIKA 1 OLICHKA
pe3yJibTaTa BBIYMCIICHU.

Crenenb ¢ nenbiM nokaszareneM. CrangapTHast GopmMa 3anicH AeHCTBUTENBHOTO uncia. Mcrnonb3oBanue
NOAXOnALIeH (POPMBI 3aITUCH JEHCTBUTENBHBIX YUCET U PEIISHHS TPAKTHYECKUX 3a7a4 1 MPEICTaBICHHS
JAHHBIX.

Apudmerndecknii KOpeHb HATYpaJbHOH cTeneHu. JleHcTBuUs ¢ apupMETHIECKUMH KOPHAMH HAaTypPaIbHOM
CTEIEHU.

CuHyc, KOCHHYC U TAHT'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTAHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs1 M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

IIpeobpazoBanne TPUTOHOMETPUIECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBL.
YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo HHTEPBAJIOB.

Pemenue nensix u ApoOHO-paLIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppauoHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUI.

IIpumenenne ypaBHEHHI U HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3INYHbIX
oOnacTeil HAyKH U peabHOMN JKU3HHL.

DyHKIUH U rpaguKH

Oyuk1us, cnocodsl 3ananust Gpyakuun. I'paduk Gyskmmm. Bzanmuo oOpatHblie GyHKLINH.

Ob6nacTp onpeneneHust 1 MHOKECTBO 3HaueHnH pynkuun. Hymm ¢pyakmmm. [IpomexyTku
3HAKOIOCTOSIHCTBA. UETHBIEC 1 HEUETHBIEC (PYHKLIUU.

Crenennas pyHKUMS C HATYPAJbHBIM H LENBIM MTOKa3areneM. E€ coiicTBa u rpaduk. CBoiicTa u rpaduk
KOPHs1 H-OW CTETICHHU.

TpuroHomerpudeckast OKpy>KHOCTb, ONPEAEICHHE TPUTOHOMETPUIECKHIX (PYHKIMI YUCIIOBOTO apTyMEHTa.
Hagana maTeMaTH4eCKOro aHAJIHN3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHHS MTOCIIEOBATENBHOCTEH. MOHOTOHHBIE TIOCIEAOBATENILHOCTH.
Apudmerndeckas 1 reoMmeTpudecKkas mporpeccui. beckoHeuHo yOpIBaroIasi reOMeTpudecKast mporpeccusi.
Cymma OeckoHeuHO yObIBaro1eii reoMeTpuieckoii mporpeccun. @opmysia CIOKHBIX TPOLEHTOB.
Hcnonb3oBanue nporpeccuy sl PEIIeHUs] peajbHbIX 3a/1a4 NPUKJIATHOTO Xapakrepa.

MHoxecTBa M JJOTHKA

MHoecTBO, onepanuu Hag MHOXKecTBamMu. J{narpammel Diinepa—Benna. [IpuMeHneHue TeopeTuko-
MHOXKECTBEHHOT'O amnmnapara IJisl ONUCAaHUs PEabHbIX MPOLECCOB U SIBJICHUMN, IPU PEIIEHUH 3a1a4 U3 OPYruxX
yueOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucaa u BbIYHCICHUSA

Harypanenble u nenele ynucna. [Ipusnaku qenumMoCTH LEIbIX YUCEN.

Crenenb ¢ pallMOHAJIBHBIM MOKa3aTeaeM. CBONCTBA CTETICHH.

Jlorapudm uncna. JlecaTudHble U HATYpPaAIbHBIC JTOTAPH(PMBI.

YpaBHeHUs1 M HEPABEHCTBA

[IpeobpazoBanne BEIpAKEHHUH, COAEPIKALIUX JOTAPHPMBI.

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALIUX CTEIIEHHU C PALIMOHAIBHBIM ITOKA3aTeNeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUsS] U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUN. Perienne npukiagHblX 3a1a4 C IOMOIIBIO CUCTEMBbI JIMHENHBIX
YPaBHEHHUH.



CucreMbl U COBOKYITHOCTH pPallMOHANbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHnenue ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHHUIO MATEMAaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IHYHbIX
oOnacTeil HAyKH U peabHOM JKU3HHL.

DyHKIUH U rpaguKH

Oyukius. [lepuonnueckue pynkunu. [IpoMexyTku MOHOTOHHOCTH QYHKIMH. MaKCUMYMbl 1 MEHUMYMBI
¢ysakuu. Hanbonbliee 1 HauMeHbIIee 3Ha4YeHNe PYHKINN HA TIPOMEIKYTKE.

Tpuronomerpudeckne PyHKLINH, UX CBOHCTBA U rpadUKH.

[TokazatenpHas u Jorapudmuyeckast QyHKIUH, UX CBOWCTBA U IPadUKH.

Ucnonp3zoBarne rpadukos GyHKIHHA A PELISHUS] YPABHEHUH W IMHEHHBIX CUCTEM.

Ucnonrp3oBanne rpadukos GyHKIHHA AT HCCIETOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT
NPU PELICHUH 3a/1a4 U3 APYTUX yUeOHBIX MPEAMETOB U PeabHOMN JKU3HMU.

Hagana maTeMaTH4eCKOro aHAJIN3A

HenpepsiBHbIe PyHKIMN. MeTO HHTEPBAJIOB JJISl PELICHUS] HEPABEHCTB.

IIpoussonnas ¢pynkuuu. ['eomerpudecknii 1 GU3MUECKHI CMBICT TPOU3BOIHOI.

IIpousBoanble 3neMeHTapHbIX QyHKIHHA. POPMYITBI HAXOXKIACHUS IPON3BOJHON CYMMBI, MPOU3BEACHUS U
94aCcTHOrO (PyHKIHH.

IIprMeHeHne MPONU3BOAHON K NCCIIENOBAHMIO (PYHKINI HA MOHOTOHHOCTD U SKCTpeMyMbl. HaxoxeHue
HanOOJBIIEr0 U HANMEHBIIETO 3HAYeHNsI (PYHKIIMU Ha OTPE3KeE.

IIpumenenne nNpoU3BOIHOM A HAXOXKIECHHs HAMJTY4YIIEro PeLIeHs B MIPUKIIAAHBIX 3aa4ax, 1
OTIpeNeNIEHUs] CKOPOCTH IMPOLECCa, 3a1aHHOTO (hOPMYJIOH MK TpadrKoM.

ITepBoobpaznas. Tabnuua nepBooOpa3HBIX.

Hurerpa, ero reoMeTpuueckuii U GU3NUECKU CMBICH. BerducieHne uaTerpana mno ¢popmyiie
Herorona—JleiiOHnma.

INTAHUPYEMBIE PE3VJIBTATDBI

OcBoenne yuebHOro npenMera «MareMaTuka» JOJKHO 00€CIeunBaTh NOCTIKEHHE HA YPOBHE CPEIHETO
o01mero oOpa3oBaHMs CIEAYIOINX JHYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTENbHBIX
PE3yNbTATOB:

JIMUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MMPOrpaMMbl yaeOHOTro nmpeamera «MaTeMaTHKay XapaKkTepU3yOTCs:
I'paxxnanckoe BOCIIUTAHUE:

cpOpPMHPOBAHHOCTHIO IPAKAAHCKON O3 00yUArOIIEerocsl KAK aKTUBHOT'O M OTBETCTBEHHOTO WJICHA
POCCHIICKOro 00IIecTBa, MPEACTABICHUEM O MATEMaTHUECKUX OCHOBAaX (PYHKLIMOHUPOBAHUS PA3IHMYHBIX
CTPYKTYP, SIBJIGHUH, MPOLENyp TPAKAAHCKOTrO 001mecTBa (BBIOOPHL, ONPOCH! U I1p.), YMEHHEM
B3aUMOJIEIICTBOBATh C COLMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (PYHKLIUSIMHU 1 HA3HAUEHUEM.
ITarpuoTnyeckoe BOCIUTAHUE!

c(hOPMUPOBAHHOCTHIO POCCUICKON MPa’KAaHCKONW WASCHTHYHOCTH, YBAXKEHHS K TIPOILIOMY U HACTOSIIIIEMY
POCCUINCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOLIEHHEM K TOCTH)KEHUSIM POCCUIICKHUX MaTeMaTHKOB U
POCCHIICKON MaTEMaTUYECKON LIKOJBI, K UCMONIB30BAHUIO 3THX AOCTUXKEHUN B IPYIUX HAYKAX,
TEXHOJIOTHUSIX, Chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHHUS:

OCO3HAHHEM JAYXOBHBIX LIECHHOCTEH POCCHICKOro Hapoaa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS,
STUYECKOrO MOBEEHHUs, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM TOCTHKEHUN HAYKU U AEATEIbHOCTBIO
yu€HOr0; OCO3HAHUEM JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUNBOrO OyAyIIero.

OcTeTHyecKoe BOCIUTAHUE!

3CTETUYECKUM OTHOIIEHHEM K MHUPY, BKIFOYAast 3CTETUKY MAaTEMATHIECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a74a4, PELICHN, pacCy>KI€HHI, BOCIPUUMUYHUBOCTBIO K MATEMAaTHYECKUM aCIEeKTaM Pa3INYHBIX BUJOB
HUCKYCCTBA.

Du3nuecKoe BOCIIUTAHNE:

c(pOPMHPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTEMaTHYECKHE 3HAHUS B MHTEPECcax 3J0POBOTO B O€30MacHOro
o0pasa *KM3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN
PEKUM 3aHATUH U OTIbIXA, PEryJsipHas (pu3nyuecKas akTHBHOCTD); (PU3NIECKOTO COBEPIICHCTBOBAHUS, IPU
3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AESATENBHOCTBIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LIEHHOCTU TPYAOJIOOHS, MHTEPECOM K Pa3iIMuHbIM cepam
npodeCcCHOHATBHOHN NEATETbHOCTH, CBA3aHHBIM C MATEMATHUKOHN U €€ MPHJIOKEHUSAMH, YMEHHEM COBEPILIATh
OCO3HaHHBIHN BEIOOP Oyayel nmpodeccun U peasn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MATEMATHYECKOMY O0pPa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTSKEHUH
BCEH JKU3HU, TOTOBHOCTBIO K AKTHBHOMY YYaCTHIO B PELICHUH MPAKTHYECKUX 3a7a4 MaTeMaTHIECKON
HAIPaBJICHHOCTH.

DKOJIOTHYeCKOe BOCIIUTAHUE:

cpOpPMHUPOBAHHOCTHIO HKOJIOTHUECKOH KYJIbTYpbl, TOHUMAHHEM BIIUSHUS COLIHAIbHO-3)KOHOMHYECKUX
MPOIIECCOB HA COCTOSTHUE NMPUPOIHON M COLMATIBHOM Cpebl, OCO3HAHNEM IJI00aIbHOIO XapakTepa
SKOJIOTHYECKHX MPOOJIeM; OpHEHTAIEeH Ha MPUMEHEHHE MAaTEeMaTHUECKUX 3HAHUH [T PEeLIeHHS 3a71a4 B
00JTaCTH OKPYKAOIIEH Cpelbl, TUIAHUPOBAHMS MTOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUHN JJISI
OKpY>KaroILen Cpenbl

IleHHOCTH HAyYHOT'O IO3HAHUS:

cpOpPMHPOBAHHOCTHIO MHPOBO33PEHUS], COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U
OOIIeCTBEHHON MPaKTHKH, TOHUMAHIEM MaTeMaTHIECKOH HAYKH KakK c(hephl 4eJTOBEYECKOH NeATEIbHOCTH,
STAINOB €€ Pa3BUTHS U 3HAUUMOCTH Ul Pa3BUTHSI LMBUJIM3ALINH;, OBJIAICHHEM S3bIKOM MATEMaTHKHU U
MaTEeMaTHYECKOH KyJbTYpPOH KaK CPEICTBOM ITO3HAHHSI MHUPA; TOTOBHOCTBIO OCYIECTBIISATh IPOSKTHYIO U
HCCIIEIOBATENbCKYIO AeSITEIbHOCTh MHANBHAYAJIBHO U B IPYTIIIE.

METANPEJIMETHBIE PE3YJBTATHI

MeTanpenMeTHble pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yaeOHOTro npeamera «MaTemMaTukay
XapaKTEPU3YIOTCS OBJIAZCHUEM YHUBEPCATbHBIMA HO3HAGAMENbHOIMU OCICMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUSHBIMU OCTICMBUAMIU, YHUBEPCATbHBIMU PeYIAMUGHIMU OeTICMBUAMI.

1) Vnusepcanvnvie nosnasamenwvnuie oeticmeus, odecheuusaom Gopmuposanue 6a306uix KOCHUMUGHBIX
npoyeccos 0OyUaIUXCca (0C60eHUEe MeMOO08 NO3HAHUS OKPYIHCAIOUIe20 MUPA; NPUMEHEHUE JIOCUYECKUX,
UCCne006ameIbCKUxX onepayuil, ymenuii pabomams ¢ ungopmayuei).

basoBble nornueckue neicTBUA:

BBIABJISITh M XaPAKTEPHU30BATh CYLIECTBEHHBIE IPU3HAKNA MAaTEMATHYECKUX OOBEKTOB, MMOHITUH, OTHOIIEHUH
MEXAY NOHATUSAMIE, (OPMYJIPOBATH ONPENEICHUS TIOHATHI; yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK
KJIaccu(pUKALIUU, OCHOBAHMS 11l OOOOIIEHUs M CPABHEHHSI, KDUTEPHH MTPOBOJUMOTO aHAIIHN3A,
BOCIIPHHUMATB, (POPMYJIUPOBATh U MPEOOPA30OBBIBATE CYKASHHS: YTBEPAUTENbHbIE U OTPULIATEIIbHBIE,
€IMHUYHbIE, YACTHBIE W OOIINE; YCIOBHBIE,

BBIABJIATD MATEMATUIECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUHs B (PaKTax, JaHHBIX,
HaOJIOICHUSIX U YTBEPKACHUSX, MIPeIIaraTb KPUTEPUU AJIS BBIIBJICHHUSI 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUH;

JeNaTh BBIBOJBI C UCIIOJB30BAHIEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U HHAYKTHBHBIX YMO3AKITIOUSHHH,
YMO3aKJIFOUEHHUI 110 aHAJIOTUH;

MPOBOUTH CAMOCTOSITENIBHO JJOKA3aTeIbCTBA MATEMATHUECKUX YTBEPIKACHUH (IPsIMBIE M OT IPOTHBHOTO),
BBICTPaNBAaTh APTyMEHTALUIO, IPHUBOANTDH IPUMEPHI U KOHTPIPUMEPHI;, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KII€HUS M BBIBOJBI,

BbIOMpaTh criocod pemenust yueOHOH 3anaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIEHHSI, BLIOUPATh
HanOoJiee MOIXOASIIHUI ¢ YIETOM CAMOCTOSITENIbHO BBIICICHHBIX KPUTEPHEB).

basoBble nccnenoBaTenbCkue NEHCTBUS:

HCIIOJIB30BATh BOIIPOCHI KK UCCIIENOBATEIbCKII HHCTPYMEHT MO3HAHMST, (POPMYJIIHMPOBATH BOIPOCHI,
bukcupyomue NpoTHBOpeUre, MPodIeMy, YCTAaHABIMBATD HCKOMOE B JAaHHOE, (POPMUPOBATH THITOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HILINIO, MHEHHE,

MPOBOIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHKE MO YCTAHOBJICHHIO
0COOEHHOCTEH MaTEMaTHIECKOTr0 OOBEKTA, SIBJICHHS, TIPOLIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMIL,

CaMOCTOSITENLHO (hopMyTupoBaTh 0OOOMIEHHS 1 BBIBOJIBI 11O Pe3yJIbTaTaM MPOBEAEHHOTO HAOIOICHUS,
UCCIIEIOBAHMSL, OLIGHUBATh JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOAOB M 0000LICHHI;
NPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKXKE BBIIBUTATh MPEITOIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmeii:

BBIABJIATH Ne(PULMTHI UHPOPMALINH, TaHHBIX, HEOOXOIUMBIX Ul OTBETA HA BOMIPOC H IS PELICHHS 3aa4Hy,



BbIOMpaTh MHYOPMALIHIO M3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3HPOBATh, CHCTEMATU3UPOBATh U
UHTEPIPETHPOBATh MHPOPMALIUIO PA3JIMUHBIX BHIOB U (OPM MPENCTABICHUS,

CTPYKTYypHpPOBaTh HHYOPMALHIO, TPEACTABIATE €€ B PA3JIMUHBIX (pOpMax, HILTFOCTPUPOBATH rpaduIecKy;
OLIEHUBATh HAIEKHOCTh HH(POPMALIMH MO CAMOCTOSITENLHO C(OPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAMUBEHbIE OUCMEUS, 00eCReYUBAION CHOPMUPOBAHHOCHIL COYUATLHBIX
HABBIKOG OOYUAIOUJUXCAL.

OOwenue:

BOCTIPHHUMATh U (POPMYJIIPOBATH CYKIEHHUS] B COOTBETCTBUHU C YCIOBHAMU U LEISIMH OOLISHNUS; SICHO,
TOYHO, TPAMOTHO BBIPAJKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MICbMEHHBIX TEKCTAX, 1aBaTh IMOSICHEHUS 110
XOJy peLIeHHUs 3a7a4i, KOMMEHTHPOBATh IMOJyUYeHHBIN pe3yJIbTaT;

B XO71€ OOCY KIIEHHsI 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOM TEMBI, MPOOJIEMBI, peIIaeMoii 3a1a4H,
BBICKa3bIBaTh MJIEH, HALIEJICHHbBIE HA TIOMCK PEIICHUs, COMOCTABIIATD CBOU CYXKIEHUS C CYXKACHUSIMU IPYTUX
YYaCTHHUKOB AHAJIOra, OOHAPYKHUBATh Pa3IMYME U CXOICTBO MO3UIUMN, B KOPPEKTHOH hopme
dbopMyIHpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS,

NPEACTaBISTh PE3YJIBTATHI PELICHUS 3a7auH, SKCIIEPUMEHTA, HCCIEOBAHNS, POCKTA, CAMOCTOSITEIIbHO
BBIOMpATh (POPMAT BBICTYIUICHUS C YIETOM 3a1a4 MPE3EHTAUH 1 OCOOCHHOCTEH ayTUTOPHHL.
CoTpynHHUUeCTBO:

MOHMMATh U UCIIONIb30BaTh MIPEUMYIIECTBA KOMaHIHOW 1 MHANBHIYaJIbHON paboThI P peIeHNH yuIeOHbIX
3ama4; MPUHAMATh LIeJIb COBMECTHOH IeATENIbHOCTH, IJIAHWPOBATh OPTAaHU3AIIHIO COBMECTHOM PabOTHl,
pacripenensaTs BUAbI padoT, JOroBapuBaThCs, OOCYKAATh MPOLIECC U PE3YIbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKHX JIFOJICH,

y4aCTBOBATh B IPYMNIOBBIX opmax padboTel (00Cy kaeHHst, 0OOMEH MHEHHI, «MO3TOBBIE IITYPMbD) U HHBIE);
BBIMOJIHATD CBOIO 4aCTh pabOTHl M1 KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTUMH YJICHAMH KOMAaH/bI,
OLICHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT IO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YUACTHUKAMHU
B3aUMONEHUCTBUS.

3) Vnueepcansnvie pezyiamugnsie oeiicmeaus, 06ecnevusaiom Gopmupoeane cCmuiCi06bIx YCmMAHOBOK U
AHCUBHEHHBIX HABBIKOG NUYHOCHIU.

Camoopranuzanusi:

COCTABJIATH TUIAH, AJITOPUTM PEIISHHS 3aJa4, BBIOUPATh CIIOCO0 PELICHHUs C yUETOM UMEIOIIUXCS PECYypPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI C YIETOM HOBOH
uH(pOpPMALUH.

CaMOKOHTpOJIB:

BJIAJIETh HABbIKAMU MO3HABATENBLHON pe(IeKCHUN KaK OCO3HAHUS COBEPIIAEMBbIX TEHCTBHI U MBICIUTENIbHBIX
MPOIIECCOB, UX PE3YJIBTATOB; BIAIETh CIIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIA MpoLiecca 1 pe3yJibTara
peLIeHns MaTeMaTHIECKOH 3a1auy;

NPeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NP PEIIEHUH 3a]a4H, BHOCUTb KOPPEKTHBEI B
NeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHACHHBIX OLIMOOK, BBIABJICHHBIX TPYIHOCTEH,
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEJN U YCIOBHIM, OOBSICHATD IPUYUHBI JOCTHKEHHS UITH
HEIOCTHKEHUS PE3YJIbTATOB AEATEIBHOCTH, HAXOAUTH OIIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.
HNPEAMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «Anredpa 1 Havyaja MaTeMaTHIeCKOTrO aHAJIM3a» Ha YPOBHE CPEIHETO O0IIero
00pa3zoBaHUs JOJDKHO 00ECIeUnBaTh TOCTHKEHNE CIENYIOIUX MPEIMETHBIX 00Pa30BaTEIbHbIX
PE3yJIBbTATOB:

10 KJTACC

Yucaa v BbIYHCICHUSA

OmnepupoBarb MOHATUSAMH: PALIIOHAJIBHOE U JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS U IECATUYIHAS APOOB,
MPOIICHTHL

BeimonssTh apudmMeTHuecKue onepaniy ¢ pauoHAIbHBIMU U IEHCTBUTENbHBIMU YHCTAMH.

BoInonHATh MpUOIMKEHHDBIE BEIYUCIEHHS], UCTIONB3Ys PABUIa OKPYTIICHHUS, 1e1aTh IPUKUAKY U OLICHKY
pe3yJbTaTa BEIYMCICHU.

OmnepupoBarh MOHATUSIMH: CTENEHDb C LEJIbIM ITOKa3aTeNeM, CTaHAapTHAs (hopMa 3aIucH NeHCTBUTEIBHOTO
Yrciia, KOPEHb HATYyPAIbHOM CTETIEHH;, HCIIONIb30BAaTh MOIXOASINYI0 (POPMY 3aITUCH eHCTBUTENBHBIX YHCET
IUISL PELIeHNS] MPAKTUYECKUX 337144 U TIPEACTABICHHUS TaHHBIX.



OnepupoBarh MOHATUSIMH: CUHYC, KOCHUHYC U TAHI'€HC MTPOU3BOJIBHOIO yIJa; UCIOIb30BaTh 3aMKCh
MPOM3BOJILHOTO yIJIa uepe3 oOpaTHbIe TPUTOHOMETPHUYECKHE (DYHKIIUH.

YpaBHeHUs1 M HEPABEHCTBA

OnepupoBarh MOHATUSIMH: TOXKIECTBO, YPaBHEHNE, HEPABEHCTBO, 11€JI0€, PallMOHATIbHOE, UPPALIMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE;

BeImonssTh Mpeodpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUH U PeIlaTh TPUTOHOMETPHUYECKHUE
ypaBHEHUSI.

BeimonssTh Mpeodpa3oBaHus LebIX, PAMOHATIBHBIX U HPPALHNOHAIBHBIX BEIPAXKEHHH U PEIlaTh OCHOBHBIC
THUIIbI LIEJIbIX, PALMOHAJBbHBIX U HPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHsTE ypaBHEHHS U HEPABEHCTBA ISl PELICHUs MaTeMaTHUECKUX 3a7ay U 3a7a4 U3 pa3anuHbIX
oOnacTeil HAyKH U pPeabHOM JKU3HHL.

MonenupoBaTh peabHble CUTYyallut Ha S3bIKE aNreOphl, COCTABIIATh BbIPAXKEHUS, YPABHEHMSI, HEPABEHCTBA
IO YCJIOBHUIO 337a4H, UCCIIEAOBATh IIOCTPOSHHBIE MOJIENTN C UCTIOIh30BAHUEM arnapara ajareOpsl.
DyHKIUH U rpaguKH

OmnepupoBarb MOHATUAME: QYHKIHS, CIOCOOBI 3aJaHusA (PYHKIMU, O0JIACTh ONPEAENIEHHsI 1 MHOXKECTBO
3HaueHnH PyHKIMH, rpaduk QyHKIHH, B3AUMHO 00paTHbIE PYHKLIUH.

OmnepupoBarb MOHATUSAMH: YETHOCTb U HEUETHOCTh (PYHKLINH, HYJU (PYHKLINH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

Ucnonp3oBath rpaduku GyHKIHUH U pelieHnst ypaBHEHHH.

Ctpoutb 1 untath rpaduky JUHEHHON QyHKINH, KBaJPaTUIHOW QYHKIMH, CTENEHHON (PYHKLIUH C LIeJTbIM
MOKA3aTeNIeM.

Ucnonp3oBath rpaduku QyHKIUH U HCCIEAOBAHUS MMPOLIECCOB M 3aBUCUMOCTEH NMPH peIIeHNH 3a1a4 U3
APyrux yueOHbIX MPEAMETOB U PEabHOM JKIU3HU, BBIPAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXY BEIUIHMHAMH.
Hagana maTeMaTH4eCKOro aHAJIN3A

OmnepupoBarb MOHATUSIMHE: ITOCJIEAOBATEIBHOCTD, apU(PMETHUECKAs! K TEOMETPHUECKAs IIPOTPECCHH.
OmnepupoBarb MOHATUSAMHI: OECKOHEYHO YOBIBAIOIIAsl TEOMETPHUECKAs POrPECCHs, CyMMa OECKOHEUHO
yObIBaro1Iel reOMeTPUIECKON MPOrPEeCCHH.

3amaBaTh OCIEAOBATEIBHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBONMCTBA MOCAEAOBATEIBHOCTEN U MPOTrPECCUI I PELICHUS PeAIbHBIX 3aa4 MPUKJIAJHOTO
Xapakrepa.

MHoxecTBa H JTOTHKA

OnepupoBarh MOHATUSMHU: MHOXKECTBO, ONepaLi HaJl MHOKECTBAMHU.

Hcnonb3oBaTh TEOPETHKO-MHOXKECTBEHHBIH anmnapaT AJs ONUCAHUA PealibHbIX MPOLIECCOB U SIBJICHUMH, ITPU
peLIeHnH 3a1a4 U3 IPyrux yaeOHbIX MPEIMETOB.

OnepupoBarh NMOHATUSMU: OIpesieieHNe, TeEopeMa, CIeICTBUE, 10KA3aTeIbCTBO.

11 KJIACC

Yucaa u BbIYHCTCHUSA

OnepupoBarh MOHATUSMH. HaTypajbHOE, LIEJI0€ YUCIIO; UCIIONB30BaTh MPU3HAKU AETUMOCTH LENbIX YHCEl,
pa3JIoXKeHHe YUCa Ha TPOCThbIE MHOXKUTENHN AJIs peLeHus 3aaau.

OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAIbHBIM MTOKA3aTeNeM.

OmnepupoBarb MOHATUSAMHE: JJOTapuU(pM HUCIIa, JECITUIHBIE U HATYPAJIbHBIE JJOrapU(PMBL.

YpaBHeHUs1 M HEPABEHCTBA

IIprMeHATH CBOMCTBA CTETIEHHU ISl MPeoOpa3OBaHMs BHIPAKEHHUI, ONIEPUPOBATH MOHATUSIMU: ITOKA3aTEIbHOE
ypaBHEHHE U HEPABEHCTBO, pellaThb OCHOBHbIE TUIIbI [IOKA3aTENbHBIX YPABHEHUI 1 HEPABEHCTB.
BeimonssTh mpeodpa3oBaHus BEIPAKEHHH, COAEPIKALINX JIOTapU(MBL, OIIEPHUPOBATH MTOHITUIMU:
JorapupMUUECKOe YpaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THIIbI JIOrapHU(PMHUECKIX YPABHEHUHN U
HEPaBEHCTB.

Haxonute pelenus: npocTeHInX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMH: CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pelleHue, UCIOIb30BaTb CUCTEMY
JIMHENHBbIX YpaBHEHUN I pelleHUs IPaKTUUECKUX 3aaau.

HaxoauTe pemeHns npocTeNinx CUCTEM U COBOKYITHOCTEN PalMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.
MonenupoBaTh peanbHble CUTyallut Ha SI3bIKE aNreOpbl, COCTABIIATh BBIPAXKEHUS, YPABHEHHSI, HEPABEHCTBA
U CUCTEMBI 110 YCJIOBHUIO 33/1a4H, UCCIIENOBATh MIOCTPOSHHBIE MOMIEIH C HCIIOJIb30BAHIEM amrapara anreOpsbL.
DyHKIUH U rpaguKH



OmnepupoBarb MOHATUSAMH: ITEPHOANYECKast QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH
sKCTpeMyMa (PyHKIMH, HanOOJIbIIee U HAaMEHbIIee 3HaUeHUs (PYHKIIUN Ha IPOMEXKYTKE; HCTIOIb30BATh UX
111 UCCNenoBaHMs (DYHKIMH, 3aJaHHON TpauKoM.

OmnepupoBarb MOHATUAMH: IPadUKH NMOKA3ATEIBHOM, JOrapuPpMHUUECKONH U TPUTOHOMETPHUECKNX (DYHKLIN;
n300pakaTh UX HA KOOPJMHATHON TUIOCKOCTH M UCTIONB30BATh JIJIs PEIEHHs yPAaBHEHHUH U HEPABEHCTB.
N300paxkaTh Ha KOOPAMHATHOMN TIOCKOCTH IpapuKH JIMHEHHBIX YPaBHEHUI W UCTIOJIB30BATh UX IS
pelIeHus] CUCTEMBI JINHEHHBIX YPABHEHU.

Ucnonp3oBath rpaduku GyHKIUH U1 NCCIEAOBAHMS TPOLIECCOB M 3aBHCUMOCTEH U3 IPyrux yueOHbIX
JUCLUTIINH.

Hauasna maTeMaTH4€CKOr0 aHAJIH3A

OmnepupoBarb MOHATUSAMH: HETIPEPBbIBHAS (PYHKLHUS, TPOU3BOAHASA (DYHKIIMH; UCTIONB30BATh
reOMETPHUYECKUI 1 PU3NIECKUN CMBICI IPOM3BOJHON IS PEIICHHUS 3a/1a4.

Haxonuth npon3BOIHBIC 3JIEMEHTAPHBIX (PYHKLNH, BBIYUCIATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHHU,
94aCcTHOrO (PyHKIIHH.

Hcnonp30BaTh MPOU3BOAHYIO ISl HCCIENOBaHMS (PYHKIIMM HA MOHOTOHHOCTD M 3KCTPEMYMBI, TPUMEHSITh
PE3yJIbTATHI UCCIENOBAHMS K IIOCTPOCHHIO IpauKOB.

Hcnonb30BaTe NPOU3BOAHYIO ISl HAXOXKAECHUS HAUITYYLIErO PEIIECHNs] B IPUKJIAJHBIX, B TOM YUCIIE
COLIMAJIbHO-)KOHOMUYECKHUX, 33/1a4aX.

OmnepupoBarb MOHATUSAMH: TEPBOOOPa3HAs U HHTErPaT; TOHUMATh F€OMETPUUECKUH 1 (PU3NIECKHIA CMBICI
UHTErpaa.

Haxonute nepBooOpasHbIe 3J1IeMEHTapHBIX (YHKIMHA, BEIMUCIATE HHTETpas o Gopmyse HeroToHa—
JleiiOHnma.

Pemary nmpukianHbie 3a0a49H, B TOM YHUCIIE COLUAIBHO-3KOHOMHUYECKOTO B (PU3NIECKOT0 XapakTepa,
CPEACTBAMHU MATEMATHYECKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KosauuyecTBo uacos DJeKTPOHHbBIE
Jrj;-)n HanmeHoBaHHe pa3aeioB H TeM NPOrpaMMBbl Beero Konrpoasbnsbie | IlpakTuueckue S)Ig[l)(zl:spoo:a]:gbﬂble
padoTbI padoTbl pecypeb
MHoxecTBa pallMOHAIbHBIX U JEHCTBUTEIbHBIX
1 yucen. PaninonanbHble ypaBHEHUS U 14 1
HEPaBEeHCTBA
5 Oyukiun u rpapuku. CTeneHsb ¢ esbiM 6
NoKa3aTesnem
3 Apudmerndecknii KOpeHb N—OH CTENIEHHU. 18 1
HppaunoHanbHble ypaBHEHMsI U HEPABEHCTBA
DopMy bl
4 TPUTOHOMETpUU. TpUrOHOMETpUYECKHE 22 1
ypaBHEHUsI
5 IlocnenoBaTeNbHOCTU U MPOrPECCU 5
6 [TosTOpenue, 0b600IIeHHE, CHCTeMATHU3ALIHS 3 |
3HaHUM
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME | 68 4 0
11 KUIACC
KosauuectBo uacos DJeKTPOHHbIE
Ne HanmeHoBaHMe pa3fe/ioB H TeM (uudposbie)
n/n NPOrpamMmsl Bcero Kontponpawie | Mpaxriaeciue o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypeb
CreneHsb C palMOHAIbHBIM [TOKA3aTENIEM.
1 ITokazatenpHas pyHkms. [TokaszaTenpHbe 12 1
ypaBHEHHUsI U HEPABEHCTBA
5 Jlorapudmuueckast QyHKIIHSL. 12
Jlorapudmuueckre ypaBHEHHs 1 HEPABEHCTBA
3 TpuroHomerpudeckne GyHKLIUU U UX 9 1
rpaduku. TpuroHoMeTpUIeCKHe HEPABEHCTBA
4 IIpoussonHnas. IlpuMeHeHne Npon3BOAHON 24 1




5 Huterpan u ero npuMeHeHUs! 9

6 Cucrembl ypaBHeHUH 12

7 Hartypanbhble 1 Lienble yucia 6

2 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATHU3ALIHS 13
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME | 102










