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MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOrO Kypca «Anredpa M Hayajlla MaTeMaTHYeCKOro aHaiu3a» 0a30BOro
ypoBHs 111 oOydarommxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DemepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTENbHOIO CTAaHJApTa CpexHEero oomero o0pa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, IPEABSIBIAEMBIX K MaTEMaTHYeCKOMY 00Pa30BaHUIO, U TPAAULUHA POCCUICKOTO 00pa30BaHUsL.
Peanuzanus mporpaMMbl oOecTiedMBaeT OBJIAJACHNE KIIOYEBBIME KOMITETCHIIUSMH, COCTABIISIOIIMHA OCHOBY
IJIS CaMOpa3BUTHSL M HENPEPHIBHOTO 00pa30BaHMA, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO H
MO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH O00YUAIOIINXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajga MaTeMaTH4eCKOTO aHAIM3a» SBJSETCS OAHMM M3 HamOoiee 3HAUYUMBIX B
IIporpaMMe cTapliei IIKOJbI, IOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECHEeUnBAeT MHCTPYMEHTAJIbHYIO 0azy
IUIE U3YYECHHs BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpOHBI, (HhOPMHUpPYET JIOTUYECKOe M
a0CTpakTHOE MBILIUICHHE YyyallluXcsd Ha YpOBHE, HEOOXOIUMOM JJsi OCBOEHHMS KypcOB HH(OpPMaTHKH,
OOIECTBO3HAHUS, MCTOPHM, CIOBECHOCTH. B paMkax maHHOro Kypca ydaliuecs OBJIaJEeBAIOT
YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HaykH, KoTopas (GOpMyJIMpYeT CBOM JIOCTUXKEHUS B
MaTeMaTHYECKOH dopme.

Kypc anre6pbl n Hayan MareMaTHYecKOro aHajau3a 3aKJaJbIBaeT OCHOBY ISl YCIEUIHOI'O OBJACHUS
3aKOHaMU (PU3UKHU, XUMUHU, OMOJIOrMM, TIOHUMAHUS OCHOBHBIX TEHJIEHUUN SKOHOMMKH U OOILECTBEHHOU
KHU3HHU, II03BOJIAET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOIHSIX,
YBEPEHHO UCINOJIb30BaTh UX B IOBCEIHEBHOM KU3HU. B Toke Bpems oBiasieHne aOCTPaKTHBIMU U JIOTHYECKH
CTPOTMMH  MAaTEMaTU4YECKUMH KOHCTPYKLHUSMH pa3BUBAacT YMEHUE HAXOJUThb 3aKOHOMEPHOCTH,
00OCHOBBIBATh UCTUHHOCTB YTBEPIKIICHHSI, HCIIOJIB30BaTh 0000IIEHIE 1 KOHKPETH3AIMI0, a0CTparupoBaHue
U aHaJoruio, GOpMHUPYET KpeaTHBHOE M KPUTHUYECKOE MbIluIeHHE. B Xxozxe u3ydeHus anreOpsl M Hayaul
MaTEeMaTHUYECKOro aHajli3a B CTaplUeil LIKOJE ydalluecs MOJy4aroT HOBBIM ONBIT PELICHHs MPUKIIAJIHbBIX
3a/1a4, CaMOCTOATEIBbHOTO MOCTPOEHUSI MATEMAaTUYECKMX MOJENIEH peasIbHbIX CUTyalil U MHTEPIpETALUU
MOJIyYEHHBIX PEIICHUH, 3HAKOMSITCS C IpUMEpaMHi MaTeMaTHUECKUX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKE U
B UCKYCCTBE, C BBIIAIOIMMHUCS MAaTEMAaTUUECKUMHU OTKPBITHUSAMH U X aBTOPAMH.

Kypc oOnanaer 3HauMTENbHBIM BOCHHUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIM pealln3yercsi Kak 4epes
yueOHBI MaTepuall, ClIOCOOCTBYIOMIMK (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crenupuKy
y4eOHOM  N1eATeNbHOCTH, TpeOyIoleld  CcaMOCTOSTEIbHOCTH,  AKKYpaTHOCTH,  IPOJIOJDKUTENIbHOM
KOHLIEHTPAllU BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN PE3yJIbTaT.

B ocHoBe wMmertomuku o00ydeHuss anreOpe U HadajgaM MaTeMaTHYecKOro aHajliu3a JIEKHUT
JesITeIbHOCTHBIN MPUHLUI 00y4eHusl.

CrpykTtypa Kypca «AnreOpa M Hayaja MaTeMAaTUYECKOTO aHAIM3a» BKIIOYACT ClENyIOIIHe
COJIepKaTeIbHO-METOJUUECKUe JUHUU: «Yucna u BelYMCICHUS», «DYyHKIMU U Tpapuku», «YpaBHEHUS U
HepaBeHCTBa», «Hawanma Martemarmdeckoro anammsa», «MHoXecTBa M JIoTMKa». Bce OCHOBHBIE
COZIepKaTEIbHO-METOJUUECKUE JTMHUM U3Y4YalOTCsl Ha MPOTSHKEHUH JIBYX JIET OOY4YEeHHUsl B CTapIIeil LIKoIe,
€CTECTBEHHO JIOMOJIHSAS APYT Jpyra U MOCTETIEHHO HACKIIAsACh HOBBIMU TeMaMH U pasnenaMu. JlaHHbIN Kype
ABIISICTCS MHTErPAaTHBHBIM, ITOCKOJBKY OOBEIUHSET B ce0e colep)KaHHe HECKOJBKMX MaTeMaTH4YeCKUX
JUCHUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYEeCKUI aHallu3, TEOpUsi MHOXKeCTB U J1p. [1o Mepe Toro xak
yyaluecs OBJaJeBaloT BcE Oojiee IIMPOKMM MaTeMaTHUYECKHUM amlapatoM, y HHUX IOCJIEJOBATEIbHO
dbopMupyeTcss U COBEpPUICHCTBYETCS YMEHHE CTPOUTh MaTEeMaTHYeCKyl0 MOJEIb pPEaJbHOW CHUTYallHH,
NPUMEHATh 3HAHUS, TIOJTy4YEeHHBIE B Kypce «Ajredpa ¥ Hayajla MaTeMaTHYECKOTO aHAIM3ay, JUI PelICHHS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeéM MHTEPIPETUPOBATH MOTYUYEHHBIN
pe3yJbTar.

CopepxarenbHO-MeTOoIMYeCKas JIMHUSA «Hucna U BBIYUCIECHUS» 3aBepilaeT (OpMUPOBAHNE HABBIKOB
HCIOJIb30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBIJI0O HA4aTO B OCHOBHOW mIKoje. B crapmiel mikose
0cob0e BHUMaHUE yenseTcss (OPMUPOBAHUIO MTPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKIIOYAIOIINUX B ce0s
UCTOJb30BAHUE DPA3IUYHBIX (HOPM 3almucH ACHCTBUTENBHOIO YHUCIA, YMEHHE PAI[MOHAIBHO BBITOIHATH
JNEUCTBUS C HUMH, JellaTh MPUKHUIKY, OLEHMBAaTh pe3yiabTar. OOydaroliyecs IOJIy4aloT HaBBIKH
NpUONMKEHHBIX BBIYMCICHUHN, BBITIOJIHEHUS NEHCTBUI C YMCIAMM, 3alIUCAHHBIMU B CTaHAApPTHOH (opme,
WCIIOJIb30BaHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YACIOBBIX BBIPDAKEHUM.



Jluaust «YpaBHEHHs] M HEPAaBEHCTBA» pealM3yeTcs Ha MPOTSHKEHUU BCEro OoOydeHHs B CTaplie
IIKOJIE, ITOCKOJIbKY B KaXJIOM pazJielie MporpamMmbl MPELyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3alad.
OOyuaromuecs OBIAACBAIOT Pa3IMUYHBIMH METOJAMH PELICHUs LIEJbIX, PAllMOHANbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPU(PMUUECKUX ¥ TPUTOHOMETPUYECKHX YpPaBHEHHUH, HEPABEHCTB U HMX CHCTEM.
[TonydyeHHble yMEHHUS HCIONB3YIOTCS MPU HCCIEAOBAaHUU (DYHKIUN C MOMOUIbIO IMPOU3BOJHON, PELICHUH
NPUKIAJHBIX 337a4 M 3a/a4 Ha HAXOXKJACHWE HAaWOOJbIIMX M HAaWMMEHBIIUX 3HaYeHWW (yHKuuu. JaHHas
coliepKaTelibHasg JIMHMS BKJIIOYaeT B cels Takxke (opMupoBaHME YMEHHH BBINOIHATH PacdEThl 110
dopmynaMm, mnpeoOpazoBaHMS IENBIX, PALMOHAIBHBIX, MPPANUOHAIBHBIX W TPUTOHOMETPHYECKUX
BBIpQOXKEHHUI, a TakKe BBIPAKEHUH, coAepkallux cTeneHu u Jorapudmbel. briarogaps u3ydeHuro
anreOpandeckoro marepuajga MPOMCXOAUT JalbHEHIIee pPa3BUTHE aNTOPUTMHUYECKOT0 U abCTPaKTHOTO
MBIIUICHHUS] ydauuxcs, (GOPMUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCyXACHUU, pabdOThl C CHUMBOJbHBIMU
dbopmamu, mpeAcCTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BHJI€ PAaBEHCTB W HEpaBeHCTB. Ainrebpa
npeniaraeT 3QQGeKTUBHbIE UHCTPYMEHTHI JJISl PELICHUS MPAaKTHUYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/ad,
HarJIsiJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeTOnUYeCKass JTUHUS «DYHKIMH U TpaduK» TECHO MEeperieTaeTcss ¢ JPYrUMH
JUHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIE 3a/laéT IOCIEA0BAaTEIbHOCTh H3YYEHMsI Marepuaa.
N3ydenue creneHHoi, Moka3areabHoM, JorapupMUIecKoil 1 TPUTOHOMETPUYECKUX (PYHKIIMM, UX CBOWCTB U
rpaUKoB, UCHOJb30BaHUE (DYHKUMH JUIs pEeIleHUs 3ahad U3 JPYrHMX Yy4eOHBIX NPEAMETOB M PEabHOU
KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U C PelIeHuEeM ypaBHEHUI 1 HepaBeHCTB. [1pu
3TOM OO0JIbIlIOE BHUMAaHUE yAeseTcss (OpMUPOBAHUIO YMEHUS BbIpakaTh (OpMYJIaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, UCCIIENOBATh MONyuYeHHbIE (YHKIUH, CTPOUTHh UX Tpaduku. Marepuan SToi
COJIEpKaTEIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHHMM U HaBBIKOB, MO3BOJISIOUIMX BbIpa)kaTh 3aBUCUMOCTHU
MEXy BEIUYMHAMH B Pa3IU4HON (QopMme: aHaTUTHYEeCKOW, rpaduueckoid u cioBecHOH. Ero msyuenue
CIIOCOOCTBYET PA3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOMICHHIO M KOHKPETU3AIUH,
UCIOJIb30BAHUIO aHATIOTHIA.

CopepxarenpHas nuHus «Hauana maremarnyeckoro aHaauza» MO3BOJISET CYLIECTBEHHO PacIIUPUTh
KpYT KaK MaTeMaTU4YeCKHX, TaK U NMPUKIATHBIX 33Ja4, JOCTYMHbBIX 00Y4aroluMCs, Y KOTOPBIX MOSIBIISAETCS
BO3MOXXHOCTh UCCIIEJIOBaThb U CTPOUTH Ipaduku (YHKIUH, ONpeneisTh MX HauOOJbIINE U HaWMEHBIINE
3HA4YEHUs, BBIYUCIATH IUIOMAAN (GUryp u oOBEMBI Ted, HAXOAUTh CKOPOCTH M YCKOPEHHs MPOILECCOB.
JlaHHasi coaeprkaTesbHasl JIMHUSA OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOECHUSI MaTEMAaTUYECKUX MoJienen
pEaIbHBIX CUTYallUHd, HAXOXKIEHUS HAWIyYIIEero pPEIIEHUS B NPUKIATHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMMYECKHUX, 3a/JayaX. 3HAKOMCTBO C OCHOBAaMH MaT€MAaTUYECKOTO aHalli3a CIIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOro, (HOPMAIBHO-IOTHYECKOTO W KPEaTUBHOTO  MBILIUIEHUS, (OPMUPOBAHUIO  YMEHH
pacrno3HaBaTh MPOSBIICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaronuecs: y3HaT 0
BBIJAIOLIMXCS PE3YyJIbTATAX, OJYUYCHHBIX B XOJ€ Pa3BUTHS MATEMAaTHKU KaK HAyKH, U UX aBTOpax.

CopepxarenbHo-MeToIMYeCKas JIMHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM IIOCBSIIEHA 3JIEMEHTaM
TEOpPUHU MHOXKECTB. TeEOpPEeTHKO-MHOKECTBEHHBIE TPEICTABICHUS IPOHU3BIBAIOT BECh KYpC UHIKOJBHON
MaTeMaTHKU M MpeAaraloT Hanbojee YHUBEPCAIbHBIN A3bIK, OOBEANHSIONINNA BCE Pa3/ieibl MaTEMATUKU U
€€ MPUJIOXKEHNH, OHU CBA3BIBAIOT Pa3Hble MaTEMAaTUYECKUE JUCLUILIMHEI B eaquHOe 1ienoe. [loatomy BaxkHO
JaTh BO3MOXHOCTb HIKOJBHUKY TTOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTUKH U
HCIOJIb30BAaTh €T0 JJIsl BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaiza MaTeMaTHYECKOIO aHAJINW3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYeCKOTr0 MOJICIMPOBAHUS, KOTOpbIEe MpHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOCHUS MOEIeH
pEeaNIbHBIX CUTYallUd, UCCIIEOBAHUS 3TUX MOJENeH C MOMOINbIO ammapara aaredpbl 1 MaTeMaTH4ecKoro
aHaJI3a U MHTEPIpETAlM MOJyYEHHBIX pe3ysbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIH U3 pa3iciioB
MIPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HCHOJIb3YEeTCs Ul PelIeHUsl MPUKIAIHBIX 3a]ad.
[Ipu pemeHUM peanbHBIX MPAKTHUECKUX 3a/ad YydYalldecs pa3BHBAIOT HAOMIONATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, UCIOJIb30BaTh aHAIOIHI0, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTE MO (OPMHUPOBAHUIO HABBIKOB PELICHUs IMPHUKIAAHBIX 3a]ad OpraHu3yeTcs B
MpoLecce U3yueHus BceX TeM Kypca «Anredpa U Hayajla MaTeMAaTUYECKOT0 aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE



B yueOGHOM 1uUTaHe Ha M3y4YeHHE Kypca anreOpbl U Hadajdl MaTeMaTUYeCKOro aHayim3a Ha 0a30BOM YpPOBHE
oTBoaUTCs 2 yaca B Hexenmto B 10 kiacce u 3 waca B Henmenro B 11 kimacce, Bcero 3a Ba roga oOy4eHus —
170 gacos.

COAEP) KAHUE YYEBHOI'O KYPCA

10 KJTACC

Yucna ¥ BbIYMCTICHUS

Panmonanbhele  uyncna. OOBIKHOBEHHBIE M JECATUYHBIE JApOOM, IPOLEHTHI, OECKOHEUHbIE
nepuonuveckue ApoOu. Apudmernyeckue omnepanud ¢ panMOHAJIbHBIMH YUCIAMH, NPEOOpa3OBaHUS
YUCIIOBBIX BeIpaskeHU. [IpuMenenue apo0eii 1 MpoLEeHTOB AJIs PelIeHus MPUKIaJHbIX 3a/1a4 U3 pa3IMYHbIX
OTpacjeil 3HaHUW U pealbHOU KU3HMU.

JlelicTBUTENbHBIE YKCia. PallnoHanbHbIE U UppallMOHATIbHBIE YHCIA. ApU(PMETHYECKHE ONepaluu ¢
JIeWCTBUTENFHBIMU uuciaMH. [TpuGnnxEHHbIC BBIYMCICHHS, MpPaBUIa OKPYIJICHUS, MPHUKHUAKA U OICHKA
pe3yJIbTaTa BEIYUCICHUN.

Crenenr ¢ uenbiM mokazatesnieMm. CranpmaptHas Qopma 3amucd  JIEWCTBUTEIIBHOIO — YHCIIA.
Hcnonb3oBanue noaxoasduiei GopMel 3anKcy JeHCTBUTENIBHBIX YHCEI Ul pEIIeHHs IPAaKTUYECKUX 33134 U
IIPE/ICTaBICHUS] TAHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHOM cTeneHu. JleHCTBUS C apupMETHYECKMMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHHyC, KOCUHYC U TQHI'€HC YMCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETpUYECKHE (HOPMYJIBL.

YpaBHeHHe, KOpeHb ypaBHeHU. HepaBeHCTBO, pemeHne HepaBeHCTBa. MeTo HHTEpBAJIOB.

Pemienue nenbx U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YpaBHEHU.

[IpumeHeHne ypaBHEHUI W HEPABEHCTB K PEIIEHUI0 MAaTeMaTHYECKHMX 3a/ad M 3aJad U3 pazIudHbIX
obJacTeil HayKH U peanbHOM KU3HHU.

DyHKkUUH U rpaguKu

@OyHK1us, criocoOsl 3ananus GyHkun. I'papux GyHkmu. BzanmMuo oOpatHblie GyHKIMU.

OO6nacth ompeneneHuss MU MHOXKeCTBO 3HaueHuM ¢yHkuuu. Hymu ¢ynkuuun. IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.

CrenenHast pyHKIIMSA C HaTypaJbHBIM U IEJBbIM TOoKa3zareneM. E€ cBoiictBa u rpaduk. CBolicTBa u
rpaduK KOpHS /-0l CTETIEHH.

Tpuronomerpuyeckass OKpPYX HOCTb, OIpEAEIECHUE TPUTOHOMETPUUYECKUX (DPYHKIHUH YHCIOBOTO
apryMeHTa.

Hayana maTteMaTH4ecKOro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUs TIOCIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.

Apudmernueckas M TreoMeTpHYecKas mporpeccuu. beckoHeuyHo yObIBaromias TreoMeTprYecKast
nporpeccusi. Cymma OeckoHe4yHO yObIBamolIeil reomMeTpuueckoil mporpeccuu. Dopmyna CIOKHBIX
MpOLEHTOB. Vcroap30BaHNe NPOrpeCcCuH ISl peIIEHUs PEANIbHBIX 33]1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOecTBaMu. J(narpammel Ditiepa—Benna. [Ipumenenne teopeTuko-
MHO>KECTBEHHOT0 alapara JUlsl ONMCAaHUs pealbHBIX MPOLIECCOB U SIBJICHUM, TP PEIICHNN 33]1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJTACC

Yuciia 1 BLIYMCJIECHUA



Hatypanbsble u nensie uncina. [Ipu3Haky 1eNMMOCTH LETIBIX YHACE.

Crenens ¢ pallMOHANBHBIM MOKa3ateaeM. CBONMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX CTENIECHH C PAIlMOHAIBHBIM MTOKA3aTEJIEeM.

IIpymepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMpl JNMHEMHBIX ypaBHEHUM. PelleHue NpukiIaaHbIX 3aad ¢ INOMOIIbIO CHCTEMbI JMHEHHBIX
YpaBHEHUM.

CucreMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3aJad U 3a1ad U3
pa3nuYHbIX 001aCTe HAYKH U PEATbHOM KU3HH.

DOYyHKUMH U TPaPUKU

Oyukuus. [lepuonuyeckue ¢yHxiuu. IIpomMexyTKn MOHOTOHHOCTH (QYHKIMH. MaKcUMyMbl U
MUHUMYMBbI QyHKIMU. Hanbonbiee 1 HauMeHbllIee 3HaueHne (QyHKIMHY Ha IPOMEXKYTKE.

Tpuronomerpuieckne GyHKINH, UX CBOMCTBA U IPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'papUKH.

Hcnonp3oBanue rpadukoB GyHKIMN IS peIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (yHKIMH JUIs HCCIEIOBaHMs IPOLECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIICHUH 33724 U3 APYTHX YUCOHBIX IPEIMETOB M PealibHON JKU3HH.

Havaja maTeMaTH4eCKOIo aHaJIM3a

HenpepeiBable pyHKIMU. METOA HHTEPBAIOB /ISl pEIICHUS HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 Gpu3nIeCKUil CMBICI TPOU3BOIHOM.

[IpousBonHbie  aseMeHTapHbIX  (QyHKUUNA. DOpMysibl  HAaXOXKACHMUSI IPOU3BOJHOM  CyMMBI,
MIPOU3BEICHUS U YACTHOTO (DYHKITUA.

[IpumeHeHne nTPOM3BOJHOW K MCCIEAOBAHUIO (PYHKIMH HA MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxnenne HanOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs1 (YHKIIMU Ha OTpe3Ke.

[IpuMeHeHne NpPOW3BOMHOM U1 HAXOKJECHHs HAWIYYIIEerO PEIICHWs B NPUKIAJHBIX 3ajJadax, Uil
OTIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (OpMyJIOi MU rpadukom.

[TepBoobOpaznas. Tabmauia nepBooOpasHbIX.

WuTerpan, ero reomerpuueckuil M ¢unyeckuil cmbici. Bpruncienue uHTErpana mo Qopmyie
Herorona—IJleitOHuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro mpenmera «MaremaTukay JOJDKHO OOeCIedMBaTh JOCTHKEHHE HA YpPOBHE
cpeaHero oOmero o0pa3oBaHMsS — CIEAYIOUIMX JIMYHOCTHBIX, METAalpeJMETHBIX U  INPEeIMEeTHbIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHS  MpOrpaMMmbl  ydeOHOro  mpeamera «MaTemaTukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocniuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMU OO0yYaromerocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUUCKOr0 OOIIEeCTBa, MPEACTaBICHHEM O MaTEeMaTUYeCKHX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUHU, MPOIEIyp TPaKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHEM
B3aUMO/ICHICTBOBATH C COIMMAIIBHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKITUSIMU U HAa3HAYCHUEM.

[TarpuoTnueckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOW TpakJIaHCKOW WMIACHTHUYHOCTH, YBKEHHS K TMPOILJIOMY U
HACTOSIEMY POCCUWCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JIOCTHXKCHUSM POCCUUCKUX



MAaTeMaTUKOB U POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K WCIOJb30BAaHUIO ITUX NOCTHKEHUH B APYTUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHS:

OCO3HAHHWEM J[yXOBHBIX IIEHHOCTEH POCCHIICKOrO Haponaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUA, ITUYECKOrO IOBEACHUSA, CBA3aHHOTO C MPAKTHYECKUM IMPUMEHEHUEM JOCTHMXKCHHH HAyKd W
JeSATENIbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOMYMBOTO Oy TyIIIEro.

OcTeTHYECKOe BOCITUTAHHUE:

ACTETUYECKUM OTHOILIEHWEM K MHUPY, BKIIOYas JSCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, pEIICHUH, PACCY ACHUH; BOCIIPUUMYMBOCTBIO K MAaTEMAaTHUYECKUM aCTEKTaM pPa3JIMYHbIX
BHJIOB HCKYCCTBA.

dusndyeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMAaTHUECKHWE 3HAHUS B HMHTEpecax 3I0pPOBOTO H
O0e3omacHOTO o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (30pOBOE IHTAHHE,
cOamaHCHpPOBAaHHBIM PEXHUM 3aHATUH W OTHbIXa, pEryispHas (U3HUecKas aKTHBHOCTH); (DU3MUECKOTO
COBEPUICHCTBOBAHMUS, IIPU 3aHATHUAX CIIOPTUBHO-03I0POBUTEIIBHON €ATEILHOCTHIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM LEHHOCTU TPYAONIOOUS; MHTEPECOM K pa3IHuHbIM cdepam
poecCHOHATEHOM JCSITETFHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ TPUIIOKCHUSIMHI, YMEHHEM COBEPIIATh
OCO3HaHHBIM BbIOOp Oyaymieil mpodeccun u  peann3oBBIBATH COOCTBEHHBIC JKU3HEHHbBIC —ILJIAHBL
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOPA30BAHHUIO HA MPOTSKCHHUH
BCEH JKM3HU; FOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEHICHUM NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH.

DKOJIOTHYECKOE BOCITMTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUICCKON KYJIBTYpPbI, TOHUMAaHUEM BJIUSIHUAS COUATHLHO-IKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHUE TMPUPOJHON W COIMAIBHOM CpEIbl, OCO3HAaHHUEM TIJIO0AIBHOTO XapaKTepa
9KOJIOTUYECKUX MPOOJIeM; OpUEHTAIlMeH Ha NMPUMEHEHHWE MAaTEMaTHYECKUX 3HAHWUW Ui PEIICHHS 3a7a4d B
o0JacTu OKpYXaromiel Cpepl, TUIAHWPOBAHMUS MOCTYNKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUU IS
OKpYKarOIIEeH Cpeibl.

LleHHOCTH HAy4YHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU
U OOIIECTBEHHOW TMPAKTUKH, TOHUMAHHEM MaTeMAaTUYeCKOM Hayku Kak cdepbl dYeloBeYeCcKOon
NESTETLHOCTH, JTAOB €€ Pa3BUTHUS M 3HAYMMOCTH JUISl PA3BUTHS IIUBUIIU3AINH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKUd U MATEeMAaTHYECKOW KyJIbTYpPOH KaK CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTBIO OCYIECTBISAThH
MMPOCKTHYIO U UCCIIEI0OBATEIBCKYIO JICSITEIIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe  pe3ysibTaThl OCBOCHHSI MPOTrpaMMbl  ydeOHOro mpeamera «MaTeMaTHKay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMH HO3HABAMETbHbIMU OCUCMBUSIMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OCUCTBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuueepcanvnvie nosnasamenwvhnwvle Oelicmsus, odecneyugarom Gopmuposanue 6a308biX
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCA (0C80EeHUe MEMOO08 NOZHAHUSL OKPYICAIOUWE20 MUpa,; npumMeHeHue
JI02UYEeCKUX, UCCIe008aMeENbCKUX Onepayull, yMeHul pabomams ¢ ungopmayuel).

Bba3oBrie Jormueckue aeiicTBUS:

e BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTEMAaTHYECKHX OOBEKTOB, MOHSTHH,
OTHOIICHUHA MEXAY TMOHATHIMU; (OPMYJIMPOBATh OMNpPEICICHHUS TOHATUH; YCTaHABJIMBATh
CYIIIECTBEHHBIN MPHU3HAK KIaCCU(PHUKAIMKM, OCHOBAHUSA s 000OIICHUS W CPABHCHHS, KPUTEPHU
MIPOBOJIMMOTO aHAJTN3a,;

® BOCIPHUHHMMATH, (OPMYJIHPOBAaTH U TPeoOPa3OBBIBATH  CYXICHUS: YTBEPAHUTCIbHBIC U
OTpHIIATENIbHBIC, €MIUHHYHBIC, YACTHBIE U OOIINE; YCIIOBHBIE,

® BBISIBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUHs B (aKTax, JaHHBIX,
HAOJIOZCHUAX M YTBEPXKICHUSX; MpelaraTh KPUTCPUHU IS BBISBICHUS 3aKOHOMEPHOCTCH U
MPOTUBOPEUHIA;



e JenaTh BBIBOJABI C MCIOJIB30BAaHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3AKIIOUCHUH IO aHAJIOTHH;
® T[POBOJUTH CAaMOCTOSITENILHO JOKa3aTelIbCTBAa MAaTEMaTHYECKHX YTBEpKICHUH (MpsMble U OT
NPOTHBHOIO), BBICTPaMBAaTh APTryMEHTALMIO, NPUBOAUTH TPUMEpPhl U  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;
e BbIOMpaTh crocob perieHuss y4eOHOI 3ajaud (CpaBHHMBAaTh HECKOJIBKO BAapUaHTOB PpELICHHS,
BbIOMpATh HanOoJIee MOIXOAAIINI ¢ YYETOM CaMOCTOSITEIBHO BBIZCIICHHBIX KPUTEPHEB).
basoBble nccnenoBarenbcKue AeHCTBUS:
® CIIOJIB30BAaTh BOMPOCHI KaK HCCIEIOBATENbCKUIT HHCTPYMEHT MO3HaHUS; (HOopMyIupoBaTh
BONIPOCHL, (PUKCHUpYIOLIME MPOTHBOpEYHE, MpoOIeMy, YyCTaHaBIMBaTh HCKOMOE M JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;
® [IPOBOJUTH CaMOCTOSITEJIbHO CIUIAHWPOBAHHBIM 3KCHEPHUMEHT, UCCIIEOBAHUE 10 YCTAHOBJIECHUIO
0COOCHHOCTEH MaTeMaTu4eckoro 00ObeKTa, SBJICHUS, IIPOLECCA, BBIIBJICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;
® CcaMOCTOATENbHO (OpMyIMpoBaTh OOOOMICHWSI W BBIBOABI IO pE3yJibTaTaM IPOBEAEHHOTO
HaOIIO/IeHUs], HCCIE0BaHUs, OLIEHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3YyJbTaTOB, BHIBOJOB H
000011eHMIT;
® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIEcCa, a TAKXKE BBLIBHTATh IMPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.
PaGora c nuadopmarnmeii:
® BBIBIAITH JAeHUINTHl MHPOPMALWMHK, JAHHBIX, HEOOXOAMMBIX JJIsi OTBETA HAa BONPOC H JUIS
pellIeHus 3a/1a4H;
e BBIOMpaTh UHGOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AHATTU3UPOBATh, CUCTEMATU3HUPOBATh
Y MHTEPIPETUPOBATH HH()OPMAIIHIO PA3IMYHBIX BUIOB U (JOPM MPEICTABICHHUS;
® CTPYKTYpHpOBaTh HH(POPMAIMIO, TPEACTABIATH €€ B Pa3INuYHBIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;
® OIIEHWBATHh HAAEKHOCTH HH(OOPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.
2) Vuuseepcanvrvie KOMMYHUKAMUGHbLE Oelicelsl, 00ecneuusarom chopmuposanHocmy COYUANIbHBIX
HABBLIKO8 00Y4AIOUWUXCHL.
Oouenue:
® BOCIPUHMMATh M (POPMYJIMPOBATH CYKJEHHS B COOTBETCTBUU C YCIOBUSAMHU M LEIIMH OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX M MIMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a7aui, KOMMEHTUPOBATh MOJy4YeHHBIH pe3ybTar;
® B X0J€ 00CYX/IEHUS 33aJaBaTh BOIIPOCHI [0 CYLIECTBY OOCYXk/1aeMON TeMbl, TPOOIEMBI, perIaeMoi
3aJjauu, BBICKA3bIBATh WJIEH, HAIlCICHHBIC HA TIOMCK PEIICHHUS; COMOCTABIATH CBOU CYXKIEHUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JHajora, OOHapy>KUBaTh Pa3M4uMe U CXOJCTBO IMO3ULUI; B
KOPPEKTHOH (popMe popMyINpOBATH pa3HOTIacHsl, CBOM BO3PAXKECHHUS;
® TPEACTaBIATH PE3yNbTaThl pPEUICHHWS 3a/Jadyd, OKCIIEPUMEHTa, WCCIEAOBaHUs, TIPOCKTa;
CaMOCTOSITENTbHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3a/1a4 IMPe3eHTallud U 0COOEHHOCTEH
ayJIUTOpPHUH.
CoTpyaHHYECTBO:
® [IOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUIYAIBHON pabOTHI MIPU pEeIICHUH
y4eOHBIX 3aJad; MPHHUMATh IIe7Thb COBMECTHOH JEATENbHOCTH, IUIAHHPOBATH OPTaHU3AIUI0
COBMECTHOM paboThl, pacmlpeneisTb BHUIbl Pa0OT, JIOTrOBapUBaThCA, OOCYXkJIaTh IMPOLECC H
pe3yabTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JTFOJICH;
® y4acTBOBAaTh B IPYNMNOBBIX (popmax paboThl (00CykIeHUsI, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD»
Y UHBIE); BBIOIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOM JACUCTBHS C IPYTHMMHU YICHAMHU
KOMaHJIbI;, OIEHMBATh KAdeCTBO CBOET0 BKJIaJAa B OOMMHA TPOAYKT TIO KPUTEPHUSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.
3) Vuusepcanvnvie pezynamuenwvie Oeiicmsus, obecneuusarom @GOpMUPOBAHUE CMBICIOBLIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3anusi:



COCTABJIATh IIJIaH, aJlTOPUTM pEIIEHHs 3aJauu, BIOMpPATh CIIOCOO PEIICHUs C YYETOM HMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTUPOBATh BApUAHTHI PEIICHHH C
y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTpOJIb:

e BJAJCTh HAaBbIKAMM I[IO3HABATEIBHON pEeQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUU H
MBICIMTENbHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIaJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelleHsl MaTeMaTH4YeCKON 3a1auH;

® [IpeABUJETh TPYJHOCTU, KOTOPHIE MOT'YT BOZHUKHYTh IIPU PELIEHUH 33Ja4l, BHOCUTh KOPPEKTUBbI
B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJCHHBIX OLIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IENIU U YCIOBUSAM, OOBSICHATH NMPUUUHBI TOCTUIKCHUS WIIH
HEIOCTUXKEHUS PE3ysIbTaTOB AEATEIbHOCTH, HaXOAUTh OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATDI

OcBoeHue y4eOHOro Kypca «Anredpa W Havala MAaTEMaTHYSCKOTO aHAN3a» Ha YPOBHE CPEIHEro
obmiero oOpazoBaHMs JOHKHO 00ECHeunBaTh JIOCTH)KEHHE CIEIYIOIIUX MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTh MOHATHSMU: PAllMOHAIBHOE U JIEHCTBUTEIIBHOE UUCIIO, OOBIKHOBEHHAs U JI€CATUYHAS
IpoOb, MPOLIEHTHI.

BrImonHATh apupMeTHIECKIe ONepanny ¢ palliOHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BbImonHATE NpuOIMKEHHBIE BBIYMCICHMS, UCIONb3Ys NpaBUiIa OKPYIJICHHS, JAeiaTh NPUKUIKY U
OLIEHKY p€3yJIbTaTa BBIYUCIICHU.

OnepupoBaTh MOHATUSMM: CTENEHb C LEJIbIM IOKas3aTeleM; CTaHaapTHas Qopma 3amucu
JNEHCTBUTENBHOTO YHMCIIA, KOPEHb HATypajbHOW CTEMEHM; MCIIOJIb30BaTh MOAXOAANIYI0 (OpMYy 3amlucH
JeUCTBUTENBHBIX YMCEN Ul PELICHNs MPAKTUYECKUX 3a/1a4 U IPEeACTaBICHUS TaHHbBIX.

OnepupoBaTh MOHATHSMH: CHHYC, KOCHHYC U TaHI'€HC MPOU3BOJBHOIO yIjia; MCIOJb30BaTh 3alHCh
MIPOU3BOJILHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (PYHKITUH.

YpaBHeHusI U HePaBEeHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJOE, pPalHUOHAJIBHOE,
MppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHUE;

BoinonusATe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUH W pellaTh TPUTOHOMETPUYECKHE
yYpaBHEHHS.

BoinonHsATe mpeoOpa3oBaHus LETBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXEHUH W pelaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U HPPALMOHATIBHBIX YPABHEHU 1 HEPABEHCTB.

[IpuMmeHsTh ypaBHEHUS U HEPABEHCTBA JUISl PEIIEHUs] MaTeMAaTUYEeCKUX 3aJ1ad U 3a7a4 U3 pa3InyHbIX
o0JacTeil HayKH U peaNbHOM KU3HH.

MonenpoBaTh peanbHble CHUTyallMM Ha $S3bIKe aireOpbl, COCTaBISATh BBIPAKEHHUS, ypaBHEHUS,
HEPABEHCTBA [0 YCJIOBHMIO 3aJauyd, HCCIENOBAaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHMEM allapara
anreopsl.

DYyHKUMH U TPaPUKU

OnepupoBarh TOHATHSAMU: (GYHKIHS, CHOCOOBI 3amaHus (QYHKIMH, OO0JIACTh OMpEeNeeHUs |
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIIUH, B3aUMHO 00OpaTHbIE (GYHKIUH.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEUYETHOCTh (QYHKIUH, HYIU QYHKIUH, MTPOMEXYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonw3oBark rpaduku QyHKIUN A1 pEIICHUs] ypaBHEHH.

Crtpouth M 4uTaTh TpapuKu JUHEHHON (QYHKIMM, KBaAPATUYHON (DYHKIMH, CTEIICHHOW (YHKLIUHU C
LIEJIBIM [TOKa3aTesIeM.



Hcnonw3oBarhk rpadukn (PyHKIUN 119 WUCCICAOBAHHS TPOIECCOB M 3aBUCHMOCTEH TPHU pPEIICHUN
3ajad U3 JPYrHX Y4YeOHBIX MPEIMETOB M PEaJbHOM JKMU3HHU; BBIpaXaTb (HOPMYJaMHU 3aBUCUMOCTH MEXKIY
BEIIMYNHAMH.

HauyaJjia MaTeMaTHYeCKOro aHAJIH3a

OrnepupoBaTh MOHATHAMU: TTOCIICIOBATEILHOCTD, apu(METHIECKass U TEOMETPUUECKast POTPECCHUH.

OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAss T'€OMETPHYECKas MPOrpeccus, CyMMa
OCCKOHEYHO yOBIBAIOIICH T€OMETPHUYECKOM MPOTPECCUH.

3a/aBath MOCIEA0BATEIHHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MMOCIEAOBATEILHOCTEH W TPOTPECCHM MJIsi PEIICHHMs] peajbHBbIX 3aaad
MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OHepI/IpOBaTL IIOHATHUAMU. MHOXKECTBO, onepam/m Had MHOXCCTBaAMMU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIHN armapaT JJIsl OMCaHUs PEabHBIX MPOIIECCOB U SBJICHHM,
[IPU PEUICHUH 33/1a4 U3 JPYTUX YUYeOHBIX IPEAMETOB.

OrnepupoBaTh MOHATHAMU: ONPE/IEICHUE, TEOPEMa, CIICCTBHE, JOKA3aTeIbCTBO.



TEMATHYECKOE INTAHUPOBAHMUE
10 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K I (uudposbie)
N/l MpPOrpaMMbl Beero OHTPOJILHbIE PAKTHUCCKME | 6ha30BaTebHbIE
padoThbI padoThI pecypes
MHo)kecTBa paulOHAIBHBIX U BuGmuotexa LIOK
1 JNEUCTBUTENLHBIX YUCEN. PaninoHaabHbIe 14 1 )
JPABHEHIA H HEPABEHCTBA https://m.edsoo.ru/1568aba3
) Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6 bu6nmoreka LIOK
IIOKa3aTelIeM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—Oi CTETICHHU. 13 1 Bbu6mmoteka [JOK
HppanmoHanbHple ypaBHEHHS M HEPABCHCTBA https://m.edsoo.ru/1568aba3
4 ?;)?/Ir;hélzgﬁmpnn Tpuronomerpuueckue 22 1 bubmorexa HOK
ypaBHEHMS https://m.edsoo.ru/1568aba3
5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 bubmmorexa [IOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 3 1 bubmnoreka IIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
INIOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
Ne KoanuectBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
u/n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue wysenus o0pa3oBaTe/IbHBIE
padoTbl padoThI pecypchbl
1 MHOk€eCTBO, ONEepaIU HAJl MHOKECTBaAMU. 1 but6mmoreka [IOK
Juarpammsl Ditiepa—Benna https://m.edsoo.ru/746d5dce
Panmonansabie yncna. OOBIKHOBEHHEIE U Bubmorexa [IOK
2 ACCATHMHEIE APOGH, IIPOLIEHTEL, 1 https://m.edsoo.ru/be888093
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH B :




Apudmerndeckue orneparuu ¢

3 paIMoHaIbHBIMU YHCIIAMU, IPE0Opa30BaAHUS bubmorexa HOK
. https://m.edsoo.ru/4d7f95fe
YHCIIOBBIX BBIPAKEHHI
4 ettty MR Sasas 5 s BuGmiorexa IOK
N . . https://m.edsoo.ru/44dd1046
oTpaciieil 3HaHUHU U peanbHON KU3HU
IIpumenenu WU HTOB JJIs1
5 pepmeIfH:{3 Hp?/III([JE):I?ISHX 3al;(;§ens ](;))aSIJI'IJII/I‘lHBIX bubmorexa HOK
. . . https://m.edsoo.ru/d99d8c74
oTpaciieil 3HaHUW U peabHON KU3HU
6 JletictBuTenbHBIC yncia. PanimonanbHbIC 1 bubnuorexa [{OK
HppaIMOHAJIbHBIC YHCIIA https://m.edsoo.ru/2f36a36f
7 Apudmerndeckue orneparuu ¢ bubnnoreka [JOK
JNCHCTBUTEILHBIMU YMCIIAMH https://m.edsoo.ru/a97a12d9
s OHpytems, LA 1 otenkd pesynsTaTa BuGanorexa IOK
o https://m.edsoo.ru/cb723tbd
BBIYHCIICHUI
9 ToxxkgecTBa U TOXKIECTBCHHEIE bubmmoreka IIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl5
10 YpaBHEHHE, KOPEHb YPABHEHUS bubmorexa LHOK
’ https://m.edsoo.ru/11ac68be
11 HepaBeHcTBo, pelieHre HepaBEeHCTBA bubmorexa HOK
’ https://m.edsoo.ru/50bdf26d
bu6mmoteka IIOK
12 Merox urreppasion https://m.edsoo.ru/775f5d99
13 Pemenue nenpix u [poOHO-pAIMOHATBHBIX bubnmnoreka [JOK
YpaBHEHUN U HEPABEHCTB https://m.edsoo.ru/6ec7al07
1 pautonaTemn  reHCTBHTOTSX e, Bubmiorera LIOK
" https://m.edsoo.ru/1914a389
PanmoHayibHBIC YpaBHEHHS M HEPABCHCTB
15 OyHKIMSL, CIIOCOOBI 3aJaHus QYHKIUH. bu6muoreka [IOK
B3aumHuo obpatHbie GyHKIMU https://m.edsoo.ru/226eeabf
I'padmk GyHKIHN. Th OI HUS U
16 Mii(zcecf]z 3HI;qug§ J;I;}(’:HKL?I/II/II) eJPIIeyTI/I bubmorexa IIOK
) https://m.edsoo.ru/763e75¢ee
¢bynkuu. [IpoMexxyTKH 3HaKOMOCTOSTHCTBA
17 UéEtHbie 1 HeUETHBIC (PYHKITUN bubnuoteka [JOK




https://m.edsoo.ru/ff4564ad

CreneHs ¢ LESJIBIM ITIOKAa3aTCJIEM.

18 CrangaprHas ¢hopMa 3arucu bubmaorexa LIOK
. https://m.edsoo.ru/66446d3e

JEHCTBUTENLHOTO YnCiIa

Hcnonp3oBanne moaxoasmeit Gopmbl
19 3aIIMCH JEUCTBUTEIbHBIX YUCET I bu6nmoreka [IOK

pelIeHHsI MPAKTUYECKHUX 33124 U https://m.edsoo.ru/6eadc6fl

MIpeICTaBICHMS] TAHHBIX
20 CrenenHas GyHKIHSI C HATYPAIbHBIM U bubmuorexa [JOK

1IeJTBIM TIoKa3aTesieM. E€ cBolicTBa u rpaduk https://m.edsoo.ru/3f25a047
71 Apudmernueckuii KOpeHb HATYPaTbLHON Bbu6motreka [JOK

CTETIeHH https://m.edsoo.ru/d82¢36d4
2 ApudmeTnueckuii KOpeHb HaTypaIbHOU bubnnorexa [JOK

CTETICHU https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apu(hMEeTHIECKOTO KOPHS bubmmoreka [JOK

HaTypaJIbHOW CTENEeHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apu(MeTHYECKOTro KOpHS bubnmnorexa [JOK

HaTypaJbHOMN CTENEHU https://m.edsoo.ru/c3389865
25 CoiicTBa apu(MeTHYECKOTro KOpHS bubnmnorexa [JOK

HaTypaJbHOMN CTENEHU https://m.edsoo.ru/444c4b9c
2% JleiicTBUs ¢ apu(PMETHUECKUMU KOPHIMH N— bubmmnoreka HOK

Ol cTeneHun https://m.edsoo.ru/54b815¢c5
27 JlelicTBus ¢ apu(MEeTHUECKUMU KOPHIMH N— bubmuoreka [IOK

Oif cTeneHu https://m.edsoo.ru/83105a0e
28 JleiicTBus ¢ apupMETHUECKUMH KOPHIMH N— bu6muoreka [IOK

Oli CTeTeH! https://m.edsoo.ru/2ablc7bc
29 JlevicTBus ¢ apu(pMEeTHUIECKUMHU KOPHIMH N— bubmuorexa [IOK

Oif cTeneHu https://m.edsoo.ru/eacb053c¢
30 JlevicTBus ¢ apu(MEeTHUECKUMHU KOPHIMH N— bubmuorexa [IOK

Oif cTeneHu https://m.edsoo.ru/8a5adasS1
31 Pemrenne nppanoHaNbHBIX YPaBHEHUN 1 bu6muoreka [IOK

HEPaBEHCTB https://m.edsoo.ru/69106ae7
3 PelreHne nppanoOHaAIbHBIX YPAaBHEHUN U bu6muotexa [JOK

HEPaBEHCTB

https://m.edsoo.ru/9362fea9




Pemenue nppanyoHaabHbIX YpaBHEHUN 1

but6mmoreka [IOK

33 HEPaBEHCTB https://m.edsoo.ru/78d9b391
34 Pemrenne nppauOHaIbHBIX YPAaBHEHUN U Bu6mmoteka [JOK
HEPaBCHCTB https://m.edsoo.ru/de7ca33e
35 PemreHne nppanoOHaIbHBIX YPABHEHUN U Bu6mmoteka [JOK
HEPaBCHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU bubmorexa LIOK
https://m.edsoo.ru/ebOccS5e3
37 CoiicTBa U rpaduK KOpPHS N-0i CTETICHN bubmmorexa [IOK
https://m.edso0o.ru/5f29b9b5
KonTponbhas pabota no teme
38 "Apudmernueckuii KOpeHb N—Oi CTETICHH. Bbu6mmotreka [JOK
WppanmonansHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHcTBa"
39 CuHyc, KOCHUHYC ¥ TAaHT€HC YUCJIOBOTO bubmmoreka [JOK
aprymeHTa https://m.edsoo.ru/5{605ed0
40 CuHycC, KOCHUHYC ¥ TAaHT€HC YUCJIOBOTO bubnmnorexa [JOK
aprymeHTa https://m.edsoo.ru/ec9f4d78
41 ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC bubmuoreka [IOK
YHCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC bubmmnoreka HOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/f1{19220
5 onperenome mparonovermeorin BuGmiorera LLOK
N https://m.edsoo.ru/6df195a0
(YHKIMH YHUCIOBOTO apryMeHTa
4 onperenom rpnronovermeor bubmiorera LLOK
. https://m.edsoo.ru/6b61¢c578
(YHKIMH YHUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI bubmorexa HOK
https://m.edsoo.ru/6ed2b3ba
46 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI bubmmorexa [IOK
https://m.edsoo.ru/fcdd2a2e
47 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI bubmorexa I[IOK

https://m.edsoo.ru/b8a0ff2f




but6mmoreka [IOK

48 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI https://m.edsoo.ru/12d1413¢
49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX Bu6mmoteka [JOK
BBIpOKCHUI https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX Bu6mmoteka [JOK
BBIpOKCHUI https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX bubnuorexa [JOK
BBIpKEHU I https://m.edsoo.ru/1f4655da
57 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX Bbu6motreka [JOK
BBIpOKCHUI https://m.edsoo.ru/76ce9958
53 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnnoreka [JOK
BBIpOKEHU I https://m.edsoo.ru/8fa598b5
54 Pemennie TpUroHOMeTpHUUECKUX YpaBHEHUIN bubmmorexa HOK
https://m.edsoo.ru/6baefel9
55 Pemrenne TpuroHOMETpUYECKUX YPaBHEHHUU bubmorexa HOK
https://m.edsoo.ru/alf8d141
56 PereHne TpUroHOMETPUYECKUX YPAaBHEHUM bubmmorexa [IOK
https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHUN bubmorexa LHOK
https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHUU bubmorexa HOK
https://m.edsoo.ru/cec28774
59 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN bubmorexa LHOK
https://m.edsoo.ru/e6eec650
o | Sosimeme o s O B LOK
. https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckrue ypaBHEHUS
KonTponbhas padota no teme "dopmysis
61 TpUTrOHOMETpHH. TpUTOHOMETPHUECKUE bubmuorexa [IOK
ypaBHeHus'"/Bcepoccuiickast mpoBepodHast https://m.edsoo.ru/b46a8228
pabota
62 HToroBast KOHTpOJIbHAs paboTa / bubmuotexa [JOK
Bcepoccutiickas nmpoBepouHas pabota https://m.edsoo.ru/188bbfbec
63 O06o0menue, cucTreMaTH3aIys 3HaHUH 3a but6mmoreka [IOK

Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTro

https://m.edsoo.ru/33e6629¢




againn3a 10 kimacca

Apudmernueckas U reoMeTpuyecKas

64 nporpeccuu. Mcnonb3oBanue nporpeccuu 1 Bu6mmoteka [JOK
JUTSl peIIEHUs PeaIbHBIX 3a1a4 MPUKIIATHOTO https://m.edso00.ru/d3666918
Xapakrepa
o | Tomeme emmomne e | B 10K
borp . M . https://m.edsoo.ru/1cbf72bl
yOBIBaIOIIEH T€OMETPUIECKON IPOTPECCHH
66 dopmyna CI0KHBIX IIPOLIEHTOB 1 Bubmaorexa ITOK
pMYy. pot https://m.edsoo.ru/538fc437
bubnunoreka LIOK
67 PopMmyJ1a CIOKHBIX IPOLCHTOB 1 https://m.edsoo.ru/c2627eca
5 | oo oo ks | B LOK
yp p https://m.edso00.ru/49f1b827
againn3a 10 kmacca
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJTACC

Koxa

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeIHero oo01ero 06pa3oBaHus

1
1.1

Uncna 1 BEIUKUCICHUS

OrnepupoBaTh MOHATHSIMH: PAllMOHATIBLHOE U JCHCTBUTEIBLHOE YMCII0, OOBIKHOBEHHAS
U JIeCATUYHAS P00k, MPOIICHTHI

1.2

1.3

BoinonHATe apudmeTnyeckue ornepanuu ¢ palMOHAIbHBIMU M JIEHCTBUTEIbHBIMU
YUCIIAMU

BbinonuATe npubamkEHHbIE BBIYMCICHUS, UCTIONb3Ys IIPaBUiIa OKPYIJICHUs, JeIaTh
IIPUKHJIKY U OLIEHKY PE3YyJIbTaTa BIYMCICHUI

1.4

1.5

OnepupoBaTh NOHATHUSMHU: CTENEHb C ILEJbIM IIOKa3aTesieM, cTaHAapTHas (opma
3allACU JIEHCTBUTENIBHOTO YHCJIA, KOPEHb HATypaJbHOM CTENEHU; HCIIOJIb30BATh
HOIXOAAIIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN JJIS PEIICHUS MPAKTUYCCKUX
3aJa4 U IPEJICTaBICHUS JaHHBIX

OnepupoBaTb MOHATHSAMHM: CHHYC, KOCHHYC W TaHI€HC IIPOU3BOJIBHOIO YIJIA;
UCTIOJIB30BaTh 3aIHMCh MPOU3BOJIBHOTO yIJia 4epe3 OOpaTHBIE TPUTOHOMETPHUYECKHUE
GyHKIHHA

YpaBHEHHs 1 HEPABEHCTBA

2.1

OnepupoBaTh TMOHATUAMH: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, IIEJIOE,
paluMoHaNbHOE, MPPALMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE

2.2

23

24

BoimonHATe  mpeoOpa3oBaHMsl TPUTOHOMETPUYECKHMX BBIPAKEHUW M peliarh
TPUTOHOMETPUYECKUE YPABHEHUS

BeimonHATe mpeoOpa3oBaHus  LENbIX, pPALMOHAIBHBIX H  HPPALMOHAIBHBIX
BBIPDAKEHHUI M PEIIaTh OCHOBHBIE THUIIBI LEJIBIX, PALIMOHAIBHBIX U MUPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB

IIpuMeHATh ypaBHEHU U HEPABEHCTBA IS PEIICHUS MaTEMaTUYECKUX 3aJ1a4 U 3aJa4
U3 pa3IMyYHBIX o0NacTell HAayKH U peallbHOM JKHU3HU

2.5

3.1

3.2

MO,Z[CJII/IpOBaTB PCAIBHBIC CUTYyAllUU Ha SA3BIKC aﬂI‘erBI, COCTaBJIAATh BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA 110 YCJIOBHIO 3aJa4r, UCCICA0OBATE IMOCTPOCHHBIC MOJCIN C
HCIIOJIb30BAHUECM allliapara aJ'II‘C6pBI

@yHKUIUHU U TpadUKU

OnepupoBaTh MOHATHAMU: (QYHKUUSA, CcHOCOObl 3amaHust (QyHKIUH, 00JacTh
onpeseNieHuss U MHOXECTBO 3HAUeHUH (QYHKUMM, TpapuK (QYHKIMHU, B3aUMHO
oOpartHble GYHKIUU

OnepupoBaTh MHOHATHSAMM: YETHOCTH W HEUYETHOCTh (DYHKIMH, HYIH (QYHKLIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA

3.3

Hcnonp3oBath rpaduku GyHKINN AJi pelieHus] ypaBHEHU I

3.4

Crpoutp u uurtaTh rpaduku JIUHEHHON (QYHKUMHU, KBaJpaTUUHOM (YHKIUH,
CTETeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM

3.5

Hcnonb3oBarh rpaduku GyHKIMA IJIs UCCIEAOBAHUS IMPOIIECCOB M 3aBUCUMOCTEH
IpU pelIeHUN 33aJa4d U3 JPYTruX y4yeOHBIX MPEIMETOB U PEANbHOM KHU3HM, BBIPAXKATh
dbopMyliaMu 3aBUCHMOCTH MEXAY BETMUYNHAMU




Hauana maTemaTuueckoro aHaimmsa

41 OnepupoBaTh MOHATHUSIMH: MOCIEI0BATENLHOCTD, apudmernueckas Hu
reOMETpUYECKasl MPOTPECCUH
49 OnepupoBaTh MOHATUSAMU: OSCKOHEUHO YOBIBAIOIIAs T€OMETPUYECKAsi MPOTPECCHS,
’ cymMMa OECKOHEYHO yOBIBAIOIICH reOMETPHUIECKON MPOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcrnonb30BaTh CBOWCTBAa IOCIIENOBATEILHOCTEH M TMPOTPECCHUU IS PEIICHHS
peabHBIX 33J1a4 MPUKIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU Ha/l MHOYKECTBAMHU
59 Hcnonbp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JJis ONHMCAHUS pealbHBIX
MIPOIIECCOB U SIBJICHHH, PU PEIICHUH 33124 U3 IPYTUX YUYSOHBIX MTPEAMETOB
53 OrniepupoBaTh NOHITHSIMU: ONPEJIEICHUE, TEOPEMA, CIICJICTBUE, JOKA3ATEIbCTBO




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucia v BBIYUCIICHUS
Panmonanbupie yncna. OOBIKHOBEHHBIE M JECSATUYHBIE JAPOOH, MPOLEHTHI, OCCKOHEYHBIE
11 nepuoguyeckue Apobu. Apudmeruyeckue OIepalud C  palMOHAIbHBIMH  UYHCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BbIpaXeHUU. llpumenenue npoOeil W MPOLEHTOB IS PEIICHHS
NPUKJIAIHBIX 33/1a4 U3 Pa3JInYHbIX OTpAcIel 3HAHUH U peabHOM KU3HU
JeiictBuTtenpHble uuciaa. PanuoHanbHble M UppalMOHAJbHBbIE 4YHcaa. ApupmeTuyeckue
1.2 olepanuu ¢ ACUCTBUTENbHBIMHU yrcaamMu. [IpuOnmkEéHHbIe BRIYMCICHUS, TIPABUIIa OKPYTIICHUS,
IPUKUKA U OLICHKA pe3y/bTaTa BbIYUCICHUI
Crenenbp ¢ wnenbiM mnokasateneMm. CranaapTHas ¢opma 3aluch JEHCTBUTENBHOrO 4YHCIIA.
1.3 Hcnonp3oBaHue mnoaxoasiied (opMbl 3alucu  JEUCTBUTENbHBIX YHCEN ISl peLICHUs
PAaKTUYECKHX 3a/1a4 U IPEeACTaBICHUS JaHHBIX
1.4 ApHd)MeTquCKHﬁ KOpEHb HaTypaJlbHOW cTeneHH. J[eHCTBUs ¢ apu(pMETHYECKUMHU KOPHSIMHU
HaTypaJIbHOM CTENEHU
15 CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOr0 apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHbIE IPEOOPA30OBAHUS
29 [IpeobpazoBanne TPUTOHOMETPUUECKUX  BbIpaKeHMH. (OCHOBHBIE TPUTOHOMETPUUECKUE
' bopMmybI
23 YpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTo1 MHTEPBAJIOB
24 Perienue nenbIx U 1poOHO-pAIIMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB
2.5 Penienne nppannoHaabHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI
27 [IpumeHeHre ypaBHEHUH W HEPAaBEHCTB K pEIICHHI0O MaTeMaTHYeCKMX 3aJady M 3a1ad u3
pa3IMyHbIX 00JacTell HAyKU U peaabHOM KU3HU
3 @yHKUUHU U TpadUKU
3.1 @yHk1uus, crocoosl 3ananus GyHkuu. 'paguk GyHkiumn. Bzaumuo oopaTtHble QyHKIMH
39 Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHWH ¢ynxiuu. Hym dysxmum. IlpomexyTtku
) 3HAKOIMOCTOSAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHas (yHKIMSI ¢ HATYpaJbHBIM U 1IeNbIM Moka3zateneM. E€ coiicTa u rpaduk. CoiicTBa
U TpaduK KOpHS n-OU CTENEeHU
34 TpuronomeTrpuyeckas OKpy>XKHOCTb, OIPEJEICHUE TPUTOHOMETPUUYECKUX (DYHKLIUN YHUCIOBOTO
aprymeHra
4 Hayana maTemaTnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIOCOO0BI 3aJlaHus MIOCJIEJ0BATEIBHOCTEN. MOHOTOHHBIE
MOCIIEI0BATEIbHOCTH
Apudmernueckasi U reomeTpuyeckas nporpeccuu. beckoneyHo yObiBaromias reoMeTpruuecKast
49 nporpeccusi. Cymma OeckoHeYHO YyObIBaromieil reomerpuyeckoi mporpeccun. Popmyna
CIIO)KHBIX IpOLEHTOB. lcrmonb3oBaHue Mporpeccuu Uil pELIeHUs peallbHbIX — 3ajad
IIPUKIJIATHOTO XapaKTepa
5 MHOXxeCTBa U JIOTUKa
MHoOkecTBO, omepauuu Haja MHoectBaMu. Jluarpammbl Oisiepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOIO anmnapara il OIMMCAHMs pEaJIbHbIX INPOLIECCOB M SIBICHUM, NPH

pellIeHnH 3a7a4 U3 IPYrux y4eOHbIX TPEeIMETOB




5.2 Onpenenenne, Teopema, CJIeICTBUE, TOKAa3aTeIbCTBO

IPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBLIET'O
OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbI CpeHEro 0011ero
TpedOBaHMS o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aNTOPUTMaMU PEIICHUS 3ajad;
yMeHHe (QOpMYJIMPOBaTh M ONEPUPOBATH IMOHATUSIMH: OIpEICICHNUE,
aKcHMoMa, TeopeMma, CJEJICTBHE, CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIC (DOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (HOpPMYITUPOBATH
o0paTHOE W TMPOTHBOIIOJIIOKHOE YTBEPKACHHUE, NMPUBOJUTH MMPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ MAaTeMaTHUYCCKOW WHIYKIIHH;
MPOBOAMTH JIOKA3aTelIbHBIC PACCYXACHHUS TMPU PEIICHWH  3ajad,

1 OLICHUBATh  JIOTMYECKYIO  TPaBUIBHOCTh  PACCYXJICHUH;  yMCHHE
OIIEPUPOBATH MOHSATUSMHU: MHOXECTBO, IMOJAMHOXECTBO, ONEpallid HaJl
MHOXKECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIM
anmapart JJIs ONUCAHMSI PEATBHBIX IMPOIIECCOB U SBICHUHN U TIPU PEIICHUU
3aJa4, B TOM 4YHCIE W3 JPYTUX YYEOHBIX NPEIMETOB;, YMCHHE
OTIepUPOBATH MOHATHIMHE: Tpad, CBA3HBIN rpad, AepeBo, NUKI, Tpad Ha
IUIOCKOCTH; YMCHHE 3a/laBaTh M OIUCHIBaTh Trpadbl Pa3IMIHBIMH
croco0aMu; UCIOJIb30BaTh Tpadbl MPU PEIICHUH 3a,1a9

YMeHue onepupoBaTh MOHATHUSMU: HaTypalbHOE YHCIIO, LIEJI0€ YUCIIO,
CTENEHb C IEJIBIM MOKa3aTeNeM, KOPeHb HaTypalbHOM CTENEHU, CTENEHb
C palMOHAJIBHBIM  TOKa3aTeleM, CTEeNeHb C  JIEHCTBUTEIbHBIM
nmokasareieMm, Jiorapudm UWCIa, CHHYC, KOCHHYC U  TaHTEHC
MIPOM3BOJBHOIO YHCJIA, OCTATOK IO MOJYJIO, PalMOHAIBHOE YHCIIO,
UppALlMOHAIBHOE  YHUCI0,  MHOXECTBA  HATypajbHBIX,  IEJbIX,
palroOHAIbHBIX, ﬂeﬁCTBHTGHBHLIX YHUCCII, YMCHUC HCIIOJIBb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHBIINA OOIIM AeTUTEeNh U HauMEHbIIee
oO1ee KpaTHOE, aNrOopuT™M EBKIUIa Mpu pelieHnn 3a/1ay; 3HAKOMCTBO C
pa3IMYHBIMU ~ MO3UIMOHHBIMU ~ CHUCTEMaMU  CYHUCIICHMS;  YMEHHE
BBIIIOJIHSITE BBIYHCIIEHHE 3HAUEHUU H Hp606p330BaHI/I$I BI)Ipa)KeHI/II\/'I cOo
CTeTeHSIMH | Jiorapudmamu, mpeobpa3zoBaHUs APOOHO-PAMOHAIBHBIX
BBIPDOKCHUI; YMEHHE ONEPUPOBATH MOHATUSMHU: IOCIIEIOBATEIbHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yOBIBafOIIass TeoOMETpHYecKass TPOrpeccus; yYMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCIE C TOMOILBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONepupoBaTh TMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U apPTYMEHT KOMILJIEKCHOTO
yucina, ¢opMa 3alMuch  KOMIUIEKCHBIX 4uceNl  (TeoMeTphuyecKas,
TPUTOHOMETpUYECKass W  anreOpanyeckas); yMeTb  IPOU3BOIUTH
apI/ICbMeTI/I'-IeCKI/Ie )ICfICTBI/IfI C KOMIUICKCHBIMH 4YHUCJIaMH; IIPUBOIANTH
MpUMEpPbl  HCMOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSIMH: MaTpuma 2x2 W 3X3, onpenenuTeslb  MaTpHULbL,
FGOMeTpI/I‘IeCKI/If/i CMBICJT OIIPCACIIUTCIIA

YMeHue onepupoBarh MOHATUSAMU: PALMOHAIbHBIE, HWPpPaLMOHAJIBHBIE,
MOKa3arejabHble, CTETNEHHbIE, JIOTapupMUUYECKHEe, TPUTOHOMETPHUUECKHE
3 YPaBHEHUsT M HEPABEHCTBA, WX CHUCTEMbl; YMEHHUE OIEpPUPOBATH
MOHATUSIMH: TOXKIECTBO, TOXKJIECTBEHHOE NpeolOpa3oBaHHe, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpAaBHCHUUM U HEPABEHCTB, PaBHOCWJIBHOCTH




YPaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABCHCTBA M CHCTEMBI C IOMOINBIO Pa3JIM4YHBIX NPUEMOB; peEIIATh
YpaBHCHHA, HCPABCHCTBA HW CHUCTCMbI C TIIapaMCTpOM; IIPUMCHATH
YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHs MAaTeMaTUYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U peabHON KU3HU

YMeHue onepupoBaTh MOHATHAMH: (YHKUIUS, YETHOCTH (PYHKIUH,
NePUOANYHOCTh (YHKIUH, OTPAaHMYCHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (YHKIIMH, HanOOJbIIee U HAaMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEMpephIBHAs (QYHKIHS, aCHMIITOTHI Ipaduka
¢byHKIMHU, TIepBas ¥ BTOpas MPOU3BOAHAS (YHKIUH, TEOMETPUUYECKHIA U
¢bu3MuecKkuii CMBICT TPOM3BOAHOW, NEepBOOOpa3Has, ONpENeIEHHBIH
MHTETpaj; YMEHHE HaXOJIUTh ACUMOTOTHI Tpaduka (QyHKUIUH; YMEHHE
BBIYHCIIATH  TPOU3BOJMHBIC CYMMBI, IPOM3BEAEHHS, YaCTHOTO W
KOMIO3ULUHN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeJbHOH K Tpaduky
GyHKIMM; yMEHHE HaXOJUTh MPOM3BOJAHBIC 3JIEMEHTAPHBIX (YHKIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO IS HWCCIENOBaHHS (YHKIUH,
HAXOJUTh HAWOONbIIMNE ¥ HAaUMEHBIINE 3HAYCHUS (QYHKIHHA; CTPOUTH
rpagKu MHOTOYJICHOB C MCIIOJIb30BAHUEM arapara MaTeMaTHYECKOTO
aHauM3a; TPHUMEHSATh TPOU3BOAHYIO JUISI HAXOXKICHHUS HAMIy4IIero
peuIeHus] B NPUKIAIHBIX, B TOM YHCIIE COLHAIBHO-)KOHOMHYECKHX M
¢u3nUecKrX 3a7adax; HaXOAUTh TUIOMAIN U 00bEMBI (PUTYP C TTOMOIIBIO
MHTErpaja; MPUBOAMTH HNPUMEPHl MaTEMaTU4eCKOTO MOJCIUPOBAHUS C
OMOIIbI0 Au(epeHInaTbHBIX YPaBHEHUH

YMeHune omepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, OOpaTHas
GyHKUMA, KOMIO3ULUSA (YHKUUH, JUHEHHas (yHKIMs, KBaJIpaTH4Has
GbyHKIMS, panMoHaIbHAs byHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETpUUYECKUEe  (PYyHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, T[OKa3zaTenbHass W Jiorapupmuyeckas (QyHKIHU; yMEHHE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKUHH, BBIIOJIHATH IMpeoOpa3oBaHuUs
rpadukoB QYHKIMH, UCTIONB30BaTh I'pauKU 1711 U3YUEHUSI IPOIIECCOB U
3aBHCUMOCTEH, MpHU peleHuH 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U
3aJla4 U3 pealibHOM JKU3HU; BhIpaxkaTh (JOpMyIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU; UCIOJNb30BaTh CBOMCTBA W Tpapuku QyHKUUH s
pellleHrs ypaBHEHUH, HEPABEHCTB U 33Jau C IapaMeTpaMu; u300paxarhb
Ha KOOPJAMHATHOM IIJIOCKOCTH MHOJKECTBA pEIICHUH YpaBHEHMI,
HEPAaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladll pPa3HbIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, JOJM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HaJIOTH, 3aJ1a4¥ U3 00JIaCTH YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CHCTEMBl 110 YCIOBHIO 3aJlaud, MCCIEJOBATh IOJIYYEHHOE pPELICHHE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJbTaTOB;, YMEHHE MOJEIUPOBATH
pealibHble CUTyallud Ha SI3bIK€ MAaTeMaTHUKH; COCTaBJISATh BBIPAKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMbl 110 YCIOBUIO 3aJla4H,
UCCIIeIOBaTh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAaHUEM ammapara
anreOpbl, HHTEPIPETUPOBATh MOTYUYSHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHAMH: CpeiHee apudmeTuyeckoe, Meanana,
HaumOoJblllee W  HauUMEHbIllee 3HAa4YeHMs, pa3Max, JUCHepcus,
CTaHJIApPTHOE OTKIOHEHHWE YHCIOBOrO HaOOpa; yMEHHE W3BIEKAaTh,
HMHTEPIPETHPOBaTh HH(OpPMaLMIO, TPEICTaBIECHHYI0 B TalOiuiax, Ha
auarpammax, rpadukax, OTpakKarollyr0 CBOWCTBA PeaTbHBIX IIPOIECCOB U
SIBIIGHUH; TIPEACTaBIATh HH(OPMALIMIO C TOMOLIBIO TAOJIUIl U IUArPaMM;
HCCIEA0BaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C IMPUMEHEHUEM
rpa@uyecKux METOJOB U  DJEKTPOHHBIX  CPEACTB; rpaduuecku




HUCCICO0BATH COBMCCTHBIC Ha6HIOIIeHI/IH C InoMombrO guarpamMmm
paccerBaHMs U JUHEUHOM perpeccuu

YMeHue onepupoBarh MOHATUSMH: CIyYallHBIM ONBIT W cly4ailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIHOJB30BaHUEM TIpaUUECKUX METOJOB; IPUMEHSTH
(GOpMyJIBI CIIOKECHHSI ¥ YMHOXKCHUS BEPOSTHOCTEH, (opMyy MOTHOU
BEpOSTHOCTH, (hopmyiy bepHyimn, komOMHAaTOpHBIE GaKThl U (OPMYJIBI,
OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATUSIMM:  CIIy4yaiiHas BeNWYHMHA, paclpeleieHHe BepPOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHs W CTAHJAPTHOE OTKIIOHCHHE
CIly4aiilHOM BENUYMHBI, (YHKUUU paCOpEleseHUs] W  IJIOTHOCTH
PaBHOMEpPHOr0, IOKa3aTeIbHOIO W HOPMAJIbHOTO PpacCIpelleIeHHUI;
yMEHHE UCMOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeiesieHudl Juis
pelieHus 3aJa4, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCE,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHHE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOAHBIX U OOIICCTBEHHBIX
SIBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, TIEPECTAHOBKA,
YHUCIIO COYETaHWH, YHMCIO TepecTaHOBOK; OuHOM HpioTOHa; ymeHwue
MIPUMEHSITh KOMOWHATOPHBIC (DAaKTHI M PACCYKIACHUS JIJIsl PEIICHUS 3a1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX COOBITHIA; COCTaBIISITh
BEPOSITHOCTHYIO MOJICITh M HHTEPIPETUPOBATH TIOJTYUSHHBIA PE3yJIbTaT

YMeHHe OmnepupoBaTh IOHATUSAMH: TOYKA, IpsAMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIVIAa, IUIOCKMH yroi,
JBYI'PAHHBIA yroj, TPEXI'PAHHBIA YIoJ, CKPELIMBAIOIIMECS IPSIMBIE,
[apaJUIeIbHOCTh U NEPIEHANKYIISPHOCTh NPSAMBIX M IUIOCKOCTEH, yroi
MEXIYy MNPSAMBIMH, YTOJ MEXIYy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSAIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3yueHHbIE (PAKTBI MU TEOpPEeMbl MJIAHUMETPUH; YMEHHE
OLICHMBATh  pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKUE MOJEIU C IOMOILBID T€OMETPUYECKUX IOHATUM H
BEJINYUH, PEIIATh CBSI3aHHBIE C HUIMU IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh HNOHATHUAMHU: IJIOLWAAb (QUIYpbl, 00bEM (UTypHI,
MHOT'OTPaHHUK, MPaBUIbHBI MHOTOTPaHHMK, CEYEHHME MHOTIOIPAaHHUKA,
Ky0, mapajuienenunen, NpusMa, OUpaMuja, (urypa M MOBEPXHOCTH
BpallleHHs], UUIMHIpP, KOHYC, map, cdepa, Miomaas cepbl, MIonanb
MOBEPXHOCTU MUPAMUJBI, MPU3MBI, KOHYycCa, IMIIMHIApA, 00BEM KyoOa,
MIPSIMOYTOJIBHOIO TMapaJljiesIeuIea, NMUpaMuabl, IPU3MBI, LWIMHIpA,
KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyca U LWIMHJIpA,
NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEUYEHHME IIapa, IUIOCKOCTD,
Kacaromascs c@eppl, LMIMHIPA, KOHYCAa; yYMEHUE CTPOUTh CEUEHHE
MHOTOT'paHHHMKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYpPBl U MOBEPXHOCTH
BpAIllEHHUs, UX CEYEHHS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSTENHEHO
(dbopMyIHUpoBaTh ONpPEENICHUs U3ydaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M MpPHU3HAKAX T'€OMETPHUECKUX (UTyp, 0OOCHOBBIBATH WU
olpoBeprarb HUX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJIUMBIC JONOIHHUTEIbHBIC
MOCTPOCHHUS
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YMeHHne OonepupoBaTh TOHSATHSMH: JBH)KCHHE B IPOCTPAHCTBE,
HapaHHCHBHBIfI NEpCeHOC, CUMMCTPHUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00MS, TOMOOHBIE (HUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYpBI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; HUCIIOIb30BaTh T€OMETPUYCCKHE OTHOIICHHS




MpH pEIICHUU 337a4; HAaXOJUTh TEOMETPUYECKHE BEIUYHHBI (IJIMHA,
yroj, IUIomaab, O00BEM) MpPH peUIeHWH 3amad W3 JIPYTUX y4IeOHBIX
MPEIMETOB M U3 PEATbHOMN JKU3HU; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJd, IUIOM@AAb, O0O0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTOJNB3ysd M3Y4YeHHBIE (DOPMYIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMHIBI, TIPU3MBI, KOHYCA, IWIMHIPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO TMapajuIeNenuIesia, TUPaMHIbl, MTPU3MBL,
WIMHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB
1oJJ00HBIX (uryp

INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 1O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

Kon
1 Urcna 1 BBIYUCIICHUS
1.1 Hatypanbuble u nensie yrcina. [I[pu3Haku 1eIMMOCTH IEeNbIX YHCeT
12 Pannonansupie uncna. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOIEHTHI, OECKOHEYHBIE
' MEPUOANYECKHE IpodU
13 ApI/I(bMeTI/I‘-I?CKI/If/'I KOpeHb HaTypajbHOW creneHd. JleficTBuA ¢ apuMeTHUYECKUMH KOPHSIMHU
HaTypaJbHON CTETIEHU
1.4 Crenens c 1enbM nokasareneM. CTeneHb ¢ palluoHalbHBIM oKa3areiaeM. CBoMCTBa CTEIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTudHbIC U HATYpATbHBIC JOTapU(MbI
JleiicTBuTenpHble 4YHcla. ApudMeTHYecKHe OmNepalud C JACWCTBUTENbHBIMU YHUCIAMH.
1.7 [Ipubmmxk€HHBIE BBIYUCIICHHS, TpPaBWIA OKPYTJIEHUS, TPUKHUIKA U OICHKa pe3yibTaTra
BBIUMCIICHU I
1.8 [TpeoOpa3oBaHue BbIpaXKeHUN
1.9 KommiekcHbie yucna
2 YpaBHEHHUsI U HEpAaBEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHbIE YPAaBHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenapHble U JIorapupMUUYECKHE YpaBHEHHS
2.5 Ilenpie 1 1pOOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHaibHbIE HEPAaBEHCTBA
2.7 [TokazarenapHbIC U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKke HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUI. ONpeaennuTeNb MaTPUILIbI
3 OyHKIMH U TpadUKH
31 OyHkuus, crnocodsl 3amanug ¢yHkuuu. I'paduk ¢dynkuuu. B3aumHO oOpatHble (yHKIHU.
' Uérnele u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
OO6nacTh ompeneneHUs W MHOXECTBO 3HaueHWH QyHkmmu. Hymu ¢yskmuu. I[IpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl W MHHHUMYMBI
¢dbynkiuu. Haubonbliee 1 HauMeHblee 3HaYeHne (PyHKIIUK HA TIPOMEKYTKE
33 CrenenHast (yHKIUS C HATYPAJIBHBIM U IIENIBIM MoKa3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa
U rpaduK KOpHS /7-0i CTENEeHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu




3.5 [Toka3zarenbHas u JorapudmMuyeckas GyHKIMH, UX CBOMCTBA U TpapUKH
36 Touku paspeiBa. AcumMnToThl rpaduxoB Qynkiuii. CBoiicTBa (QyHKIUI, HENpEephIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmyra CI0KHbBIX POIIEHTOB
4 Havana maremaTn4eckoro aHaiamusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIIMNA
49 [IpuMeHeHne MPOW3BOAHOM K HCCIIEAOBAHUIO (YHKIHMHA HAa MOHOTOHHOCTh M OKCTPEMYMBI.
HaxoxneHne HauOoJIbIIero 1 HAMMEHbIIEro 3HaYeHNs (YyHKIIMU Ha OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHo3ecTBO, oniepaliuy HaJl MHOKecTBaMu. Jlnarpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK"
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHatsl 1 BEKTOPBI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 3919774755230758023663900935602392061725T4176674
Bnagened Muenkuya MapuHa AnekceesHa

OeicTevTened C 09.09.2026 no 09.09.2027



http://www.tcpdf.org

		2026-09-15T16:11:38+0500




