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MNOSCHUTEJBbHASA 3AIINCKA

PabGouass mporpamma yuyebHOTO Kypca «Anrebpa W Hadajga MaTEeMaTHUYECKOTO
aHanu3a» 0a30BOro ypoBHs Jjisi oOydaronquxcs 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
®denepadbHOTO TOCYJAPCTBEHHOTO O00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIEro
oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMM, MNPEIBABIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAIUIIUNA POCCUHCKOTO oOpa3zoBanHus. Peanm3zarus
MPOTrpamMMBbl OOECIICYMBAET OBJIAJICHUE KIIOYEBBIMH KOMIIETEHITUSMH, COCTABIISIOIIAMHU
OCHOBY Ui  CaMOpPa3BUTUS W  HEOPEpPbIBHOTO  00pa3oBaHUs,  IEJIOCTHOCTh
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U NMO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIMXCA.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadajga MaTeMaTHYECKOTO aHAIN3a SBISICTCS OJTHUM M3 HanboJiee
3HAYUMBIX B TIPOTpaMME CTapIIed IIKOJbI, ITOCKOJIbKY, C OTHOW CTOPOHBI, OH
oOecrieunBaeT HWHCTPYMEHTANBHYIO 0a3y /JId HM3yYeHHS BCEX ECTECTBEHHO-HAYYHBIX
KypCOB, a C JApPYrod CTOpPOHBI, (POPMUPYET JIOTHYECKOE U aOCTPaKTHOE MBIIICHUE
yyaluxcsi Ha ypOBHE, HEOOXOJMMOM [JII OCBOCHHS KypcOB HMH(POPMATHUKH,
OOIIIECTBO3HAHMSI, HWCTOPHHU, CIOBECHOCTH. B paMkax maHHOTO Kypca ydamtuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas (JOpMYIUPYET CBOU
JTOCTIKEHUS B MATEMaTHIECKOU opme.

Kypc anreOpbl m Hauan MaTeMaTHYECKOTO aHad3a 3aKJIaJIbIBAET OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKU, XUMUU, OUOJIOTHH, TMOHUMAHUS OCHOBHBIX
TEHJICHIINA SKOHOMHUKH W OOIIECTBEHHOW JKW3HU, II03BOJIICT OPUCHTUPOBATHCS B
COBPEMCHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOIh30BATh UX B
MMOBCETHEBHOM KU3HU. B TOXe BpeMs OBaieHHe a0CTPAKTHBIMHU U JIOTUYECKU CTPOTUMU
MaTeMaTUYECKUMH KOHCTPYKIMSIMU DPa3BUBACT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEP)KJICHUS, UCIIOIb30BaTh 0000IEHNEe U KOHKPETU3AIIUIO,
a0CTparupoBaHWe M aHAJIOTHIO, (DOPMHUPYET KPEaTHBHOEC M KPUTHUYECKOE MBIIIIcHUE. B
XO/JIe U3YUYEHUS anreOphl M Ha4aJl MATeMAaTHYECKOTO aHAJIM3a B CTAPIICH IIKOJIE ydaluecs
MOJIyYarOT HOBBIA OMBIT PEHICHUS MPUKIAJHBIX 3a/lad, CaMOCTOSITEIHHOTO TMOCTPOSHUS
MaTeMaTUYECKUX MOJICNICH PeaIbHBIX CUTYAIlUN U WHTEPIPETALNU MTOTYIYCHHBIX PEIICHUH,
3HAKOMSATCS C TMPUMEpPaMHU MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE W B
HCKYCCTBE, C BBIAIONTUMHUCS MaTEMaTHUYECKIUMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oOnagaer 3HaYuUTEIBHBIM BOCHHUTATEIBHBIM  IOTEHIIMAIOM, KOTOPBIA
peanu3yeTcs Kak 4epe3 yueOHbI MaTepuall, CIOCOOCTBYIOMUNM (OPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaK W uepe3 creuupuky ydeOHOM JesTenbHOCTH, Tpedyromei
CaMOCTOSTENIbHOCTH, AKKYypaTHOCTH, NPOJOJDKUTEIBLHOM KOHUEHTPALMM BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJyUYEeHHbIN pe3yJIbTar.

B ocHoBe meromukm oOydeHusi anrebpe W HadallaM MaTeMaTHUYeCKOro aHajn3a
JISKUT NEATEITbHOCTHBIA MPUHITUATT OOYICHHUS.



Crpykrypa Kypca «Anredpa W Hauyajla MaTeMaTHYECKOrO aHalIW3a» BKIIOYACT
CJIEIYIOIIUE COAEPKATEIbHO-METOANYECKUE JTUHUM: «Hucna u BelUuCIEHUN», « DyHKINUN
u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama MaTeMaTHUeCKOro aHaIHu3ay,
«MHoxkecTBa H JIOTMKa». Bce OCHOBHbIE cOAepKATEIbHO-METOUYECKUE JIMHUU
U3YYalOTCS Ha TMPOTSDKEHMM JIBYX JIET OOy4YeHUs B CTapuiedl IIKoJie, €CTECTBEHHO
JOTOJHSS IPYT Ipyra U NOCTENEHHO HACHIIAsACh HOBBIMH TEMaMHU U pa3aenamu. JlaHHbIN
KypC SIBJISICTCSI HHTETPATUBHBIM, MOCKOJIbKY OOBEAMHSAET B ceOe coleprkaHne HECKOIbKUX
MaTEMaTUYECKUX JUCIUIUIMH: anrebpa, TPUTOHOMETpHUsS, MaTEMaTUYECKUN aHaju3,
Teopusi MHOKECTB M Jip. [lo Mepe Toro xak ywamiuecsi oBjiaieBatoT BcE€ Oosiee MUPOKUM
MaTeMaTUYeCKUM  afmapaTtoM, |y  HHUX  TOCleoBareiabHO  (QOpMHUpyeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMATHYECKYI0 MOJENb PEaJbHOW CHUTYallUH,
NPUMEHATh 3HAaHWS, IOJIyYEHHbIE B Kypce «Anrebpa M Hayajga MaTeMaTUYeCKOro
aHaIM3ay, JIJIsl PEIICHUs CaMOCTOSTENBHO CHOPMYIMPOBAHHON MaTeMaTUUECKOM 3a1a4u, a
3aTEM MHTEPIIPETUPOBATH IMOTYUYEHHBIN pe3yJIbTaT.

CopnepxxarenpHO-MeTOAUYECKass JIMHUA «YKciia M BBIUMCICHUS»  3aBEpPIIACT
(opMHpPOBaHNUE HABBIKOB KCIIONIb30BAaHUA JEHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HA4YaToO
B OCHOBHOM mikoJie. B crapmieil 1mikosie oco0oe BHUMaHHE yAeisieTcsa (HOPMUPOBAHUIO
MIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKIIOYAIONIUX B CEOsl MCIIOJIH30BAHUE PA3IMYHBIX
dbopM 3amucu NEUCTBUTENIBHOTO YHCIIA, YMEHHE PAllMOHAIBHO BBHITIOJHATH JEHCTBUSA C
HUMH, JeJlaTh NPHUKUIKY, OLEHUBATh pe3yiabrar. OOyyaromuecs MOIy4aroT HaBbIKU
MPUOJIMKEHHBIX BBIYUCICHUM, BBIMOIHEHUS ACHCTBUM C YWCIaMH, 3alMCAHHBIMU B
CTaHAapTHOU (popMme, UCTIOJIB30BAHUSI MATEMATHUYECKIUX KOHCTAHT, OIICHUBAHUS YHCIOBBIX
BBIPAKCHUM.

JIunust «YpaBHEHHS] U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUH BCEro 00ydeHUs
B CTaplieil MIKOJE, MOCKOJbKY B KaXJIOM pasjieie MporpaMMbl IPEIyCMOTPEHO PEIICHUE
COOTBETCTBYIOIIMX 3aaad. O0yyaromuecs OBJIAJEBAIOT PA3IMUYHBIMU METOJAMU PELIEHUS
[EJbIX, PAIMOHAIBHBIX, WPPAIMOHAIBHBIX, [OKA3aTeIbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHHI, HEPAaBEHCTB M UX cucteM. [lomydeHHblE yMeHUs
UCIIOJIB3YIOTCSL TPU  MCCIEAOBAaHUM (PYHKIUH C TMOMOUIbIO MPOU3BOJHOM, pElIeHUU
NPUKIAAHBIX 3a/lad W 3a/lad Ha HAaxOXKJEHHWE HauOOJBIIUX W HAWMEHbBIIUX 3HAYEHUU
dbyukiuu. JlanHas cojepaTenbHasi JIMHHUS BKJIIOYaeT B ceOsl Takke (QopMHUpOBaHUE
YMEHUW BBIMIONHATH Pacd€Thl Mo (opmyiaM, MpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX,
UppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPDAXKEHUW, a TakKXKe BbIPAKECHUH,
coJiepKalluX CTerneHu u Jorapudmel. biaronaps u3ydyenuio anrebpandeckoro marepuana
NPOUCXOUT JayibHEWIlIee pPa3BUTHE AJITOPUTMHYECKOTO M aOCTPAKTHOTO MBINUICHUS
yyanmxcs, GOpMUPYIOTCS HABBIKH JACTyKTUBHBIX PacCy>KICHHH, pabOThl ¢ CUMBOJIbHBIMU
dbopMamMu, TpeACTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEHl B BHUAE PaBEHCTB H
HepaBeHCTB. Aurebpa mnpeanaraer 3(QQeKTUBHbIE HHCTPYMEHTHI ISl  PELICHUS



IIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HANJIIHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KAaK S3bIKa HAYKH.

ConepxarenpHo-MeToauuecKas TMHUSA «DyHKIMHU U rpa MK TECHO MEPEIJIETAeTCs
C IpYyTMMH JUHUSMH Kypca, ITOCKOJBKY B KAKOM-TO CMBICIIE 331a€T MOCIE0BATEIbHOCTD
U3y4yeHUs1 Marepuana. l3yueHue CTENeHHOW, I0Ka3aTeIbHOM, JIOTapupMUUYECKOW WU
TPUTOHOMETPUUECKUX (YHKIUH, UX CBOMCTB M rpaduKOB, UCTIOIb30BaHUE (YHKIUHN IS
penieHus 3a7a4 U3 Jpyrux yu4eOHbIX MPEIMETOB U PEabHOM JKU3HU TECHO CBSA3aHO KaK C
MaTEMaTUYECKUM aHAJIM30M, TaK M C PEUICHUEM YypaBHEHUU W HepaBeHCTB. lIpu 3ToM
00JbIIOE BHMMAaHHUE YyJaensercss (OPMHPOBAHMIO YMEHHs BbIpaXaTb (QopMyIamu
3aBHCHUMOCTH MEX]y Ppa3JIMYHbIMU BEJIUYMHAMHU, UCCIIEN0BaTh MOJy4YEHHbIE (DYHKLHUH,
CTpOUTh UX Tpaduku. Marepuan 3TOH COAEp)KATEIbHON JUHUW HAIEJIEH Ha pPa3BUTHUE
YMEHHM W HaBBIKOB, NO3BOJIIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXAY BEIWYMHAMH B
paznuyHoOil ¢dopme: aHaIUTHYEeCKOW, Trpaduueckod u cioBecHoM. Ero wusydenwue
CHOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3al1H, UCIIOIb30BaHUIO AHAJTIOTUN.

ConepxarenpHas suHuUA «Havama MaTreMaTMdeckoro aHaiau3a»  MO3BOJISET
CYLIECTBEHHO pPACHIMPUTh KpPyr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYarOIIMMCs, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIE0BATh U CTPOUTh
rpaduku QpyHKUUN, ONpeneisTh UX HauOOJbIINE U HAUMEHbIINE 3HAUECHUS, BBIUUCIATH
wiomaau Guryp u o0ObEMBI TN, HaXOIUTh CKOPOCTH U YCKOpPEHHUs mpoueccoB. JaHHas
COZIEpIKaTeNIbHAS JTMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MATEMATHUYECKUX
MOJIEJIEN PEaJIbHBIX CUTYaLUH, HAXOKICHU HAWIYYLIErO PEIICHUs B IIPUKIIAJHBIX, B TOM
YHUCJIE COLMAIBHO-DKOHOMHUYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOIrO
aHaiM3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOTO,  (OPMAIBbHO-JIOTUYECKOTO U
KpEaTUBHOIO MbILIUIEHUS, (DOPMUPOBAHUIO YMEHUM PaAClO3HABATH MPOSBIICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKE W HUcKyccTBe. OOyuaromuecs y3HAIOT O BBIIAIOIMIMXCS
pe3yabpTarax, IOJIYYEHHBIX B X0/1€ Pa3BUTH MATEMATUKN KaK HAYKHU, U UX aBTOPAX.

CopnepxarenpHo-MeTOoaMYeCcKass JHHUS «MHOXeECTBA M JIOTMKa» B OCHOBHOM
MTOCBSIIICHA JJIEMEHTAM TEOPUU MHOMKECTB. T€OpPETUKO-MHOKECTBEHHBIE NPEICTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJABHOM MaTeMaTUKU M TpeajaratoT HauOosee
YHUBEPCAIbHBIN SA3bIK, OOBEAUHSIOUMN BCE Pa3esibl MATEMATUKHU U €€ TPUIIOKEHU, OHU
CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCLIUIUIMHBI B euHOE 1enoe. [loaTomy BaxxHO naTth
BO3MOXHOCTb IIKOJIBHUKY IIOHMMaTh TEOPETUKO-MHOYKECTBEHHBIN S3BIK COBPEMEHHOU
MAaTeMaTUKH U UCIIOJIb30BATh €T0 ISl BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa M Havaja MaTeMaTHMYECKOTO aHAJIM3a» IPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOTO MOJAEIMPOBAHUSA, KOTOPbIE MPHU3BaHbl CHOPMUPOBATH HABBIKH
IIOCTPOECHUSI MOJEINIEW PEANbHBbIX CUTyalUW, UCCIEAOBAHUA ITUX MOJEIEH C MOMOILIBIO
anmapara aiareOpbl M MAaTeMaTUYeCKOro aHajlih3a M HWHTEPIpEeTalud MOTYyYEHHBIX
pe3ynbraroB. Takue 3a1aHus BIUIETEHBI B KAXKABIA U3 PA3IEJIOB IPOTPAMMBI, IIOCKOJIBKY



BEChb MaTepuajl Kypca MIHUPOKO HMCHOJB3YETCA Uil pelleHUs NpUKIaAHbIX 3anad. llpu
pEIICHWH peabHBIX MPAKTHUYECKHX 3a]a4 YdJalldecs pa3BUBAIOT HAOIIOJATeNbHOCTD,
YMEHUE HAXOJHWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BAaTh AHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBaTh MpodiieMy. JlesTeabHOCTh 10 (POPMUPOBAHUIO HABBIKOB
pelIeHus] MPUKIAAHBIX 3a/lad OpraHU3yeTCs B INpollecce M3Yy4YeHHUs BCEX TeM Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHaTTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM miiaHe Ha M3yuYeHHE Kypca ainreOpbl U Havyall MaTeMaTHYECKOro aHaJh3a Ha
0a30BOM ypOBHE OTBOJUTCS 2 yaca B Hemento B 10 kiacce u 3 yaca B Heaenmo B 11 kiacce,
BCETO 3a JiBa roja ooydenus — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucia ¥ BIYMCICHUSA

PanmonaneHple  uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JpOOH, MPOLEHTHI,
OecKOHEUHbIE IepuoaAnYecKrue ApoOu. Apudmernyeckue ornepanyu ¢ panvoHAIbHBIMU
qucllaMi, IIpeoOpa3oBaHusl YMCIOBBIX BbIpakeHUU. [IpumeHeHune npodOell U MpOLEHTOB
JUISl PELLIEHUS TPUKIIAIHBIX 3a[1a4 U3 Pa3JIMYHbIX OTPACIICd 3HAHUU U PEAIbHON KU3HHU.

JleyicTBUTENbHBIE  4Wcia.  PanWOHambHBIE M HWPPAUMOHAIBHBIE  YHCIA.
Apudpmernueckue omnepauuud ¢ JACHCTBUTENbHBIMU  uuciaamMu. [IpubnmxéHHbIe
BBIYMCIICHUS, IPABUJIA OKPYIVICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYUCICHUN.

Crenenb ¢ uenbiM nokazareneM. CranpapTHas (opMa 3amucu JE€HCTBUTEIBHOTO
yycna. Mcnonb3oBaHue nNOAXOAIEHd (OpMbl 3alliCH  ACHUCTBUTENBHBIX YHUCEN s
pelIeHNs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJlbHOM cTeneHu. [leficTBus ¢ apudmeTnyecKuMu
KOpPHSAMH HaTypaJIbHOU CTEIICHHU.

CuHyCc, KOCMHYC M TAaHI€HC 4YHCIOBOTO AaprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[TpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU M. OcHoBHbIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpeHb YypaBHEHUsA. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3aJa4 U 3a/1a4
U3 Pa3IMYHBIX 00JIACTEN HAYKU U PEeaTbHOM KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHkuus, cnocoObl 3amaHust ¢yHkuuu. ['papuk (yHkiuu. BzaumHO 00patHbIE
GyHKIMH.

Obnacte ompeneneHus M MHOXKECTBO 3HaueHuM QyHkuuu. Hymu ¢yHxum.
[TpoMexyTKH 3HAKOOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Crenennas GyHKIMS C HATypaJbHBIM U IENIBIM MOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CgoiicTBa u rpaduk KOpHsS N-O¥ CTENEHHU.

Tpuronomerpudeckasi OKpyKHOCTb, ONPEAEICHUE TPUTOHOMETPUYECKUX (DyHKUIUN
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaIM3a



[TocnemoBatensHOCTH, CIOCOOBI 3afaHUsl TOCIEAOBaTENbHOCTEH. MOHOTOHHBIC
ITOCJIEA0BATEIBHOCTH.

Apudmernueckass W TeoMeTpUuYecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mporpeccus. CyMma OECKOHEYHO YOBIBAIOIEH TIeoMEeTpHYECKOU
nporpeccun. opmyna CIOKHBIX TPOLEHTOB. VCronb30BaHNE MPOTPECCUH JI PELICHUS
peanbHBIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoxkecTBO, omnepauud Haj MHoOXkecTBamu. Jluarpammel  Oiliepa—BeHHa.
[IprMeHEHNE TEOPETUKO-MHOKECTBEHHOTO aIapara sl OMCaHUs PEajbHbIX MPOIECCOB
U SIBJICHUU, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYESOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yuciia u BBIYMCTICHUS

HatypanbeHble u nenblie yncina. IIpu3Hakyu J1eIMMOCTH LIEJIBIX YUCEN.

Crenenp ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JIOTapU(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKeHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3oBaHre  BBIpaKEHUHM, COJEpKAUIMX CTENEHH C  palMOHAIbHBIM
II0KA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucremsl TMHENHBIX YpaBHEHUI. Pelienre npukiiagseixX 3a/1a4 ¢ HIOMOLIBIO CHCTEMBI
JIMHENHBIX YPaBHECHUM.

CucreMbl U COBOKYITHOCTU PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4
Y 33J1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEATbHOU KU3HH.

DYyHKIUHN U TPAPUKHU

Oyukuus. [lepuonnueckne ¢yHkuuu. I[IpomMexxyTku MOHOTOHHOCTH (PYHKIUU.
MakcumyMbl 1 MUHUMYMBI pyHKIMUA. Hanbosbliiee 1 HauMeHbliee 3HauyeHne (yHKIMKU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[ToxazarenpHast u norapudmuyeckas GyHKIUU, X CBOMCTBA U TPapUKH.

Hcnonp3oBanue rpa¢ukoB GyHKIUHN 1S5 pELICHUS] YPABHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB QyHKUIUN AJI UCCIIEI0BaHMSI IPOLIECCOB U 3aBUCUMOCTEN,
KOTOpBIE BO3HUKAIOT MPHU PELICHUU 33Ja4 U3 JPYTHX YYEOHBIX MPEIMETOB M PeaslbHOM
AKU3HH.



Havana mareMaTH4ecKOro aHAIU3a

HenpepriBable GhyHKIIMH. MeTO1 HHTEPBAJIOB Vsl pEIICHUS] HEPABEHCTB.

[IpousBognas ¢pynkiuu. ['eomerprueckuii U GU3NYECKUN CMBICIT TPOU3BOIHOM.

[IpousBogHble 3nemMeHTAapHBIX (yHKIUNA. DopMysbl HaxXOXKACHUS MPOU3BOAHOMN
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHI.

[IpumeHeHrne TPOM3BOJHONW K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxokaeHue HamOONbIIEr0 W HAUMEHBIIETO 3HA4YeHUA (QYHKIMH Ha
OTpE3Ke.

IIpuMeHeHne TpOU3BOIHOM I HAXOKJICHUS HAWIYYlIero PEeIIEHUs B IMIPUKIAIHBIX
3aj1a4yax, JJs ONpeIeIeHUs] CKOPOCTHU IpoLEecca, 3alaHHOr0 (pOpMyIoN WM rpapUKOM.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HBIX.

WNurerpai, ero reoMeTpuyeckuii U (pusndyeckuid cMbIci. Brlunciaenue uHTerpaia mno
dbopmyne Herorona—Jleitonuna.



IHINTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro npeamera «MaTtemaTtuka» JODKHO 0OECHEUnBaTh JOCTUKEHUE
Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMsl CIEAYIOIIUX JIUYHOCTHBIX, METAIPEIMETHBIX U
MpeIMETHBIX 00PAa30BaATEIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE  PE3yNbTaThl  OCBOEHHUS  MPOTpaMMBl  y4eOHOro  mpeaMera
«MaremaTuka» XapaKTepu3yHTCS:

I'paxknaHCcKO€ BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMK OOYYarOIIEerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHICKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX
ocHOBax (hYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHHH, MPOLEIYP TPaxkKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aWMOJICHCTBOBATh C COIUAJIbHBIMHU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMAMHU U Ha3HAYSHHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKOM TpakAaHCKOW HWJICHTUYHOCTH, YBaXKECHUS K
MPOUIJIOMY W HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH, II€HHOCTHBIM OTHOIIEHHEM K
TOCTUKECHUAM POCCUHMCKHX MATEMAaTUKOB W POCCHUMCKOM MaT€MaTHYECKOW IIKOJbI, K
WCIIOJB30BAHUIO ATUX JIOCTHXKEHUM B APYTUX HAyKaxX, TEXHOJOTUIX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; Cc(HopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, OSTHUYECKOTO IIOBEACHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHECHUEM JOCTHMIKCHUW HAyKH M JICSATEIbHOCTHIO YUEHOrO; OCO3HAaHHWEM JIMYHOTO
BKJIaJla B TIOCTPOCHHUE YCTOMUMUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHUPY, BKJIIOYas OCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEIICHHUM, PacCyXIECHUW; BOCIPUUMYHBOCTBHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA.

DOU3NYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI NMPUMEHSATh MaTEMAaTHUYECKHUE 3HAHUS B HHTEpecax
3I0pOBOTO0 M 0€30macHOTO 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (30pOBOE THMTAaHHWE, COAJAaHCUPOBAHHBIM PEXKHM 3aHATHH H  OTAbIXA,
peryispHas ¢u3ndecKas akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHUAX
CIIOPTHUBHO-03/I0POBUTEIILHOMN JEATEIBLHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIdy, OCO3HAaHHEM IIEHHOCTH TPYAOJIOOUs; WHTEPECOM K
paznuyHbIM c(hepaM TPOoPECCHOHATIEHON NESITEIIBHOCTH, CBI3AaHHBIM C MAaTEMATUKON U €€
NPUIOKECHUSIMUA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymier mnpodeccuu u



pealn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy O0pa30BaHUIO M CaMOOOPAa30BaHMIO HAa MPOTSIKEHUM BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUUYECKUX 3a]1a4 MATEMATHYECKOU
HaIpaBJIEHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYPhl, TOHUMAaHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJIHON U COLIMAIBHON CPE/bl, OCOZHAHHEM
rJI00aJIbHOTO  XapaKTepa 3KOJOTHYECKHX MpoO0JieM; OpUEHTAlMEed Ha NpPUMEHEHHE
MaTeMaTUYECKUX 3HAHUW I pelleHHus 3aJad B 00JIacTH  OKpY’Kalolled Ccpejbl,
IUJIAHUPOBAHMS TOCTYIIKOB M OLICHKM MX BO3MOJKHBIX IIOCJIEACTBUI IS OKPYKAOIIEH
CpeIBl.

LleHHOCTH HAyYHOTO O3HAHUSA:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU U OOUIECTBEHHOM MPAKTUKU, TOHUMAHUEM MaTeMaTHYECKON HayKH Kak
cephl YeIOBEUECKOW JEATEIbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl pa3BUTHUS
LIMBWJIN3AIMKU; OBJIAJICHUEM SI3IKOM MAaTE€MaTUKM M MAaTeMAaTHYECKOW KyJIbTYpOll Kak
CPEICTBOM  TO3HAaHUS  MHUpA; TOTOBHOCTBIO  OCYIIECTBIATh  HPOEKTHYIO U
HCCIIE0BATENBCKYIO IEATEIbHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe  Pe3yJIbTaThl  OCBOSHHUS IMPOTpaMMbl  Y4eOHOTO MpeaMeTa
«MaTemaTuka» XapaKTepU3yIOTCS OBJAJICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMETbHBIMU
0elicCmeUsAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeUCMBUIMYU, VHUBEPCANbHLIMU
PecyIAMUBHBIMU OetiCTNBUIMU.

1) Vuueepcanvuvie noznasamenvHvle Oclicmeus, obecneuusaiom Gopmuposanue
0a308bIX KOCHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue Memoo0o8 HO3HAHUSL
OKpYHCAIOUe20 MUpa, NpUMeHeHue J02U4ecKux, UCCIe008amenbCKux onepayuil, ymeHull
pabomams ¢ ungpopmayueii).

bazoBbie nornueckue AEUCTBUS:

BBISBJISATh M XapaKTEPH30BaTh CYIICCTBCHHBIC MNMPH3HAKA MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXAY MOHATHAMH, (OPMYIUPOBATH OMNPEIACICHUS ITOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKALMK, OCHOBAHUA ISl 000OIICHUS U
CpaBHCHHUS, KPUTCPUH TIPOBOJIMMOTO aHAITN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh M TPEOOPA30BHIBATH CYKICHHS: yTBEPIWUTEIBHBIC U
OTpHIIaTENIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MaTEMaTUYECKHEe 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHUBOpEUHs B (haKTax,
TaHHBIX, HAONIOACHUAX W YTBEPXKACHHSX; TMpEeAaratb KPUTEPUH IS  BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUH;



JenaTh BBIBOABI C HWCIIONB30BAHWEM 3aKOHOB JIOTHMKU, NETYKTUBHBIX U WHAYKTHBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;
MIPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (TIPSMBIE U
OT TPOTHUBHOTO), BBICTPAMBATh apTyMEHTAIIMIO, TPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CYXJICHHS U BBIBO/IBI,
BBIOMPATh CHOCOO pemieHus Yy4eOHOW 3amaur (CpaBHMBATh HECKOJBKO BapUAHTOB
perieHus, BeIOMpaTh HanOoJiee MOAXOIAIINN C y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX
KPUTEPHUER).

bazoBble nccnenoBaTenbCKue NeHCTBUSA:
MCII0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEILCKUI HHCTPYMEHT MO3HAHUS; (OPMYIHUPOBATH
BOIPOCHI, (PUKCUPYIOITHE MTPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBAaTh UCKOMOE M JaHHOEC,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUIO, MHCHHE,
MPOBOJIUTH  CAMOCTOSATENLHO  CIUITAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBaHUE TIO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro oOOBeKTa, sIBJICHHS, IIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSMH, TIPOIIECCAMU;
CaMOCTOSATEILHO (OPMYITHPOBATH 0OOOIICHUS M BBIBOJBI TIO PE3yIbTaTaM MPOBEIEHHOTO
HAONIOACHUS, HCCIEIOBAaHUS, OICGHWBATh JIOCTOBEPHOCTH IIOJYYCHHBIX pE3YyIbTaTOB,
BBIBOJOB U 0000IIIECHHUI;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATH MPEIOIOKEHHS O
€Tr0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Paborta ¢ nundopmariuei:
BBISIBIIATH AeUIIMTHI MH(DOpMAIUH, TaHHBIX, HEOOXOIUMBIX TSI OTBETA Ha BOMPOC U JJIS
pElIeHUs 3a1a4H;
BBIOMpAaTh WHMOPMAIIMI0O W3 HCTOYHUKOB  PA3JIUYHBIX THUIIOB, AaHAJIMU3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH HHQPOPMAIMIO PA3TUYHBIX BHUIOB U (opm
MIPEICTABIICHHS;
CTPYKTYpUpOBaTh  HUH(POpMAIMIO, TPEACTaBIATh €€ B  pa3IuuHbiX  (opmax,
WJUTIOCTPUPOBATH TpauiecKy;
OIICHWBATh HANEKHOCTh HMHGPOPMAIIMK IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTCPHSIM.

2) Yuusepcanvhoie KOMMYHUKAMUGHDbLE oelicmaus, obecneuusaiom
copMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAOUUXCHL.
Ob61enue:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYKJIECHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISMHU
OOLIEHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOK) TOYKY 3pEHUS B YCTHBIX M
IIACBMEHHBIX TEKCTaX, AABaTh IOSICHEHHs II0 XOAY PEIICHHs 3a1a4d, KOMMEHTUPOBATh
ITOJIyYEHHBIA PE3yJIbTaT;

B Xoze 0OCyKAEeHHUs 3a7aBaTh BONPOCHI M0 CYILECTBY OOCYKAaeMOM TeMbl, IPOOIEeMBbI,
penaeMon 3a/1auy, BBICKA3bIBaTh UJCH, HALEJICHHBIE HA TOUCK PELICHUS; COIOCTABIATH



CBOM CYXKJCHHS C CYXJACHUAMH JAPYTUX YUYaCTHUKOB JIMajora, oOHapyXUBaTh pazauydue U
CXOACTBO TO3WIMIA; B KOPpPEeKTHOM (opme GopMynupoBaTh pa3HOTIACHS, CBOH
BO3PAXKEHUS;

IPENCTABIATh PE3YJIBTATHl PELICHUS 3aadd, DKCIIEPUMEHTA, HUCCIEHOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Y4Y€TOM 3aJad MNpe3eHTalUUU U
0COOEHHOCTEN ayJUTOPHUH.

CoTpyAHUYECTBO:

IOHMMATh U MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBUAYaAJIbHON paOOTHI MpH
pelleHnn Yy4eOHBIX 3a/ay; MPUHUMATh LI€Jb COBMECTHOH JEATENbHOCTH, IMJIAHUPOBATh
OpraHM3alMi0 COBMECTHOM paboThl, paclpenensTh BUABI padOT, JI0roBapUBaThCH,
00CYX1aTh MPOIIECC U Pe3yIbTaT pabOThl; 0000IaTh MHEHUSI HECKOIBKUX JIFOCH;
y4acTBOBaTh B I'PYNIOBBIX (opMax padoThl (00CyxkaeHHs, OOMEH MHEHHM, «MO3TrOBbIE
LITYPMBI» U UHBIE); BBIIOJHITH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JEUCTBHUS C
APYTHMHU 4YJI€HaMU KOMaHJbl; OL[CHMBATh KAYECTBO CBOETO BKJaJa B OOLIMI MPOAYKT IO
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHSI.

3) VYuueepcanvnvie pezynamuenvie Oeiicmeus, obecneyusarom ghopmuposaue
CMbICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzanusi:

COCTaBJIATh IJIaH, AJITOPUTM PELISHUs 331a4H, BBIOUPATH CIIOCOO peUIeHHs C YUETOM
UMEIOIIMXCA  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaThb H
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yUETOM HOBOW MHPOpPMALIUH.

CaMOKOHTPOJIb:
BJIJICTh HaBBIKAMU TO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS COBEPIAEMbIX JIEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTaTOB; BIAAETh CHOCOOAMM CAMOIPOBEPKHU,
CaMOKOHTPOJISl IPOLECCa U pe3yJibTaTa PEelIeHHs] MaTeMaTHUYEeCKOM 3a1a4u;
NpEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUU 337a4d, BHOCUTH
KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yjibTaTa LEId W YCIOBHUSAM, OOBSICHATH NPUUYUHBI
JOCTHXKEHHUS WJIM HEJOCTHXKEHUSI pPe3yJIbTaTOB AESATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenne y4eOHOTO Kypca «Anrebpa W Havaja MATEeMAaTHYECKOTO aHaIM3a» Ha
YpOBHE cpeaHero olmiero o0pa3oBaHusl TOJHKHO 00ECTeYNBATH JOCTHIKEHUE CIIETYIONTUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
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Yucsia ¥ BIYMCICHUSA

OnepupoBaTh NOHATUSAMU: PALMOHAIBHOE U JACHUCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS
U JIeCATUYHAs IPOOb, MPOIICHTHI.

BoeinonHATe apudmMeTrnyeckue onepanuyd ¢ paluoOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YUCIIAMU.

BoimonusaTe npuOmmkEHHBIE BHIYMCICHUS, UCTIONB3Ys MpaBUiia OKPYIJICHHUS, JAeNaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJNBIM IOKa3aTeleM; CTaHIapTHas Qopma
3allMCU  JEUCTBUTEIBHOTO YHUCJIA, KOPEHb HATYPAJIBHOW CTENEHHW; HCIIOIb30BaTh
NOIXOAIIYI0 (POPMY 3aIIUCH JEHCTBUTENIBHBIX YUCEN ISl PEIICHUs PAKTUUECKUX 3a/1a4
Y TIPE/ICTABIICHUS TaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCMHYC W TaHI€HC IPOU3BOJBHOIO YIJIA;
UCIIOJIb30BaTh 3allUCh IPOU3BOJIBHOTO yIja uepe3 OOpaTHble TPUTOHOMETPUUYECKUE
GyHKIMH.

YpaBHeHNs U HepaBeHCTBA

OnepupoBarh MOHATHSAMHU: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, HWPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YPaBHEHHUE;

BoimonHsATe  mpeoOpa3oBaHHs TPUTOHOMETPUUECKMX BBIDAKEHUHW W pellaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonHATe  mpeoOpa3oBaHUs  LENbIX, pPAUUOHAIBHBIX M HUPPALMOHAIBHBIX
BBIDA)KEHUI M pEIIaTh OCHOBHBIE THIIBI LENBIX, PALMOHAJIBHBIX W HPPALMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JJI PEUICHUS] MaTEMaTUYECKUX 3aa4 U 3a1a4
U3 pa3IMYHbIX 00JaCTEN HAYKU U PEeaIbHOM KU3HU.

MopenupoBaTh peajbHblE€ CUTYallMM Ha SI3bIKE aireOpbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA II0 YCIOBHUIO 3a/layd, HCCIEAOBATh ITOCTPOEHHBIE MOJEIU C
HCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUN U TPAPUKU

OnepupoBarh MNOHATUSAMU: (DYHKIMSA, cMOcOObl 3agaHuss (GYHKUMH, OOJACTh
OMpeaeeHUs] U MHOXKECTBO 3HAUeHUN (PyHKIMU, rpaduk (QyHKIMH, B3aUMHO OOpaTHbIE
GbyHKIHH.

OnepupoBaTh NOHATUAMU: YETHOCTH W HEUYETHOCTh (PYHKIHMM, HYIH (YHKLHUH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBath rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

Crpouts © uuTaTh TpadUKU JMHEHHOW (PYHKIMH, KBaJApaTUYHOM (PyHKIHUH,
CTETIEHHOMN (PYHKIIMH C IEJIBIM IOKa3aTeNIeM.



Hcnonp3oBath rpaduku QyHKIMHA JUIsI UCCIAEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEM
IpU PELIEHUU 3a/ad U3 JPYrux Y4YeOHBIX NPEIMETOB M PEaNTbHOW JKWU3HH; BBIPAXKATH
dbopMysiaMu 3aBUCUMOCTH MEXKy BETUYUHAMHU.

Hayana mareMaTH4ecKOro aHaIU3a

Onepuposatb HNOHATUAMU: IIOCJIEIOBATEIBHOCTb, apumernyeckas "
reOMETPUYECKASI IPOTPECCUMU.

OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBAIOIAs T€OMETPHUECKas MPOTPECCUs,
CyMMa OECKOHEUHO yOBIBAIOILIEH T€OMETPUIECKON TPOrPECCU.

3a1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA IOCIIENOBATEIBHOCTEM W IPOIPECCUM UIA  pELICHUs
pEeaNbHBIX 3aJ1a4 NPUKIIAIHOTO XapakTepa.

MHoKecTBa M JIOTMKA

OnepupoBarh MOHATUAMH: MHOYKECTBO, OIEPALIMU HAJl MHOKECTBAMHM.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar il ONUCAaHUS peajbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

OrneprpoBaTh NOHATUSAMH: ONIPEIEIEHUE, TEOPEMA, CIEACTBUE, NOKA3ATEIbCTBO.
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Yucua 1 BbIYUCICHUSA

OnepupoBarh NOHATUSMHU: HATypajbHOE, LEJI0€ YHUCIIO; HMCIOJb30BaTh IPU3HAKU
JNEIMMOCTH LEJIBIX YUCEJ, Pa3jI0KEHUE YKCIIa HAa MPOCTBIE MHOXHUTEIU Uil PELICHUS
3a1ad4.

OneprpoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMHU: JiorapudM UKcaa, JECATUYHBIE U HATypaJlbHbIE
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsATh cBOWCTBA CTENEHU ISl MPeoOpa3oBaHUsl BBIPAXKEHHI; ONEpUPOBATH
MOHATUSAMU: TI0KA3aTEJIbHOE YPAaBHEHWE W HEPABEHCTBO; pELIATh OCHOBHBIC THIIbI
ITI0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonHsaTe npeoOpa3oBaHus BBIPAXKEHUN, COAEpIKAILUX JIOrapu(Mbl; OIEpUPOBATH
MOHATUSMU: JIOTapu(MHUUECKOE ypaBHEHHUE M HEPABEHCTBO;, pelIaTh OCHOBHBIC THIIbI
norapu(pMUUYECKNX YpPaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh MNOHATHSMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHHM U €€ pELICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN [T PELICHUS IPAKTUYECKUX 3a4a4.

Haxomute pelieHuss DOpPOCTEHMIIMX CUCTEM M COBOKYIHOCTEM palMOHaIbHBIX
YPaBHEHUU U HEPABEHCTB.



MonenupoBaTh pealibHble CUTYallud Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKECHMS,
YpPaBHEHMS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJayd, UCCIEAOBATh MOCTPOCHHBIC
MOJEJIN C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U Tpaduku

OnepupoBaTh MOHATHAMH: HepuoanYecKas (QYyHKIUSA, TPOMEXKYTKH MOHOTOHHOCTH
GbyHKIIUHM, TOYKH dKCTpeMyMa (QyHKIMHU, HauOoJblllee 1 HauMEHbIlIee 3HAaUeHUsT (PYHKITHH
Ha MPOMEXKYTKE; UCIIOIB30BaTh UX UIS UCCIIETOBAaHUS (PYHKIIMH, 3aJaHHOU TpadUKOM.

OnepupoBaTb MNOHATUAMM: TIpaUKU IOKA3aTEIbHOW, JIOTapU(PMUUYECKOH U
TPUTOHOMETPUUECKUX (QYHKIUI; H300pakaTb KX Ha KOOPAMHATHON IUIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TrpaduKH JUHEHHBIX YpPaBHEHHN U
HCIIOJIb30BaTh UX IS PEIICHUS] CUCTEMBI IMHENHBIX YPABHEHUN.

Hcnonp3oBath rpaduku GyHKIMM 1715 UCCIIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN U3
APYTUX Y4eOHBIX JUCLMILINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBarh MNOHATUAMH: HEOpepbiBHAS (PYHKIUSA; MpPOU3BOAHAS (DYHKIMH;
MCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHON JUIsl pELIESHUs 3a/1ay.

HaxomuTh mnpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIHMM, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (PYHKIIHIA.

Hcnonb3oBaTh NPOU3BOAHYIO JUISl HUCCIAEAOBaHUS (YHKUMM HA MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEAOBAHMS K TOCTPOEHUIO TPAPUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUIsL  HAXOXKICHMS HAWIIy4dlller0 pELICHUS B
IIPUKIIAJIHBIX, B TOM YUCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MNOHATHAMU: IEPBOOOPA3Hasi U UHTErpaji; MOHUMATh F'€OMETPUUECKUIL
1 (pU3MYECKUI CMBICT UHTErpaa.

Haxonuth mnepBooOpa3Hbie 3JI€MEHTapHbIX (YHKIMM; BBIYHUCIATH HMHTErpai Io
dbopmyne Hrrorona—JleiOnura.

Pemwars mpuxiiagHele 3agadd, B TOM 4YHUCJIE COLMAJIBbHO-D)KOHOMHYECKOTO H
(u3MYeCcKOro xapakrepa, CpeJICTBAMH MaTEMaTHUYECKOTO aHAJIK3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacon
Ne dueKkTpoHHbIe (LM (POBbLIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl Koutp.  IIpakr.
n/m Bcero o0pa3oBaTe/ibHbIE PeCypChl
padorsl  padoThI
1 MHoecTBa pallMOHANIbHBIX U JEHCTBUTEIbHBIX YKCeN. PallnuoHaIbHBIC 14 1 bu6nmmorexa [IOK
YPaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
bubnuoreka [{OK
2 Oyukuuu U rpaduku. CTeneHs ¢ HelbIM oKa3aTeaeM 6 https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KopeHb N—oi cTenenu. ppanuoHanbHble ypaBHEHUS U 18 1 bubmmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
4 ®opmysbl TpUroHOMETpHH. T pUrOHOMETpUUECKHUE YPaBHEHUS 22 1 https://m.edsoo.ru/1568aba3
5 ITocnegoBaTenpHOCTH U MIPOrPECCUU 5 bubmorexa [IOK
a porp https://m.edso0.ru/1568aba3
bu6nmorexa LIOK
6 I1 i 3 1
OBTOpeHHE, 00001IeHIEe, CHCTEMATH3AIUS 3HAHUT https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 0
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11 KIIACC

KoaunuecTBO 4acoB

Ne JaekTpoHHbIe (HU(pPOBbHIE)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI Koutp.  IIpakr.
n/n Bcero o0pa3oBaTe/bHbIe Pecypchl
padorel | padoTHI
1 CreneHsb ¢ pallMOHAIBHBIM MOKa3atesaeM. [lokazarensHas QyHKITUS. 12 1 bubnnoreka [HOK
ITokazarenbHbIe ypaBHEHHUSI 1 HEPABEHCTBA https://m.edsoo.ru/f11c4afd
9 Jlorapudmmueckas ¢pynkius. JlorapupmMudeckie ypaBHCHUS U 12 bubnmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpudeckne GyHKIUU U UX rpadpuku. TpuroHomerpudeckme 9 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/f11c4afd
. bubmunorexa [JOK
4 IT T 24 1
POHSBOLHAA. LIPHMCHEHHE HPOHIBOAHON https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
14
> FITETPail H €1 HpHMEHEHHA o https://m.edsoo.ru/f11c4afd
. bubnuorexa [JOK
12 1
6 CHeTeMbl ypaBHeHHIL https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
7 H
BTYPATIBHHIE H HEIHIe JHcha 6 https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
8 IT i
OBTOpEHHE, 000011IeHNe, cUCTeMaTH3aIusl 3HAHU U 18 2 httos://m.edsoo.ru/fl1cdafd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC

N Kosnun4yectBo 4yacos 1 3 b

° ara JIEKTPOHHBIEe LM (PPOBbIE
Tema ypoka Kourp. IIpakr. P P

n/n Bcero u3ydeHusi o0pa3oBaTe/bHbIC PeCypChl

padoTel  padoThI

MHoxecTBO, onepaluu HaJl MHOXKeCTBaMHU. Jlnarpammbl

1 . patt A Jluarp 1 https://m.edsoo.ru/9d19abb4
Ditnepa—Benna
PanmonanbHble unciaa. OOBIKHOBEHHBIE U IECATHUHBIE 1POOH

2 B A APODI, 1 https://m.edsoo.ru/1b1fledd
IPOLIEHTHI, OECKOHEUHbIE IEPHOANUECKUE TpOoOU
ApudmeTnueckre onepalnuu ¢ palioHaIbHbIMU YU CIIaMHU,

3 pu¢ patl patt . 1 https://m.eds00.ru/a362a485
peoOpa3oBaHs YUCIOBBIX BbIPAKEHUN
[Tpumenenue apoGeil U NPOLIEHTOB ISl PELICHUs TPUKIIAIHBIX

4 P AP port . s . p up . 1 https://m.edsoo.ru/21b931ff
3ajlay U3 pa3IMuHbIX OTpaciiell 3HaHUH U peabHON )KU3HU
[Tpumenenue apoGeil ¥ NPOLIEHTOB Ui PELICHUS TPUKIIAIHBIX

5 p AP pott . a . p up g 1 https://m.edsoo.ru/7ada545d
3ajlay U3 pa3IMuHbIX OTpaciiell 3HaHUH U peabHON )KU3HU

EHCTBUTEIIbHBIC YKCIIa. PalnoOHaIbHbIE alMOHAJIbHBIE

6 A HPIE HHET HIOHATLHBIC I HPPATHOHATILHET 1 https://m.edsoo.ru/51ed382a
yucna

7 Apudmerndeckue onepanum ¢ AeUCTBUTEIbLHBIMI YHCIaMH 1 https://m.edsoo.ru/ec94eb49
[IpubnuxEHHbIE BEIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U

8 p vp pyL PHIcHAL 1 https://m.edso0.ru/5b32b5f6
OIICHKA pe3yJIbTaTa BbIUMCICHUN

9 ToxaecTBa U TOXKJIECTBEHHbIE IPEOOPA30OBaAHUS 1 https://m.edsoo.ru/e7ebd298

10 VYpaBHeHHE, KOPEHb YpaBHEHUS 1 https://m.edsoo.ru/cb687d5d

11 HepaBeHcTBO, pelieHre HepaBeHCTBa 1 https://m.edso00.ru/4552de21

12 Meroa uHTEpBaJIOB 1 https://m.edso00.ru/49d95fal
Pemenue e 00HO-paloHan ABHEHUU

13 HHE TEIRGE 1 APOOHOTPALHORITEHAX JPERHCHIN 1 https://m.edsoo.ru/a25c9fbd
HEPABEHCTB

14 KonTtponbHas pabota no Teme "MHOXKeCTBa palllOHATIBHBIX U 1 1 https://m.edsoo.ru/53d62fcc
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I[eﬁCTBHTeJIBHLIX YHUCCII. PaI_[I/IOHaJIBHBIe YpaBHCHUA U

HEpaBeHCTB"
15 OyHKIMS, CIOCOOBI 3a1aHus GyHKIIMU. B3auMHO oOpaTHBIS 1 https://m.eds00.ru/7299788e
byHKIIUN
16 I'padux pyakmuu. O61acTh OnpeIeICHUS 1 MHOXKECTBO 3HAUCHU I 1 https://m.edsoo.ru/beb1154c
¢ynkuuu. Hynu pynkuuu. [IpoMexxyTku 3HaKOIOCTOSIHCTBA
17 YérHble 1 HEYETHBIEC (DYHKIIMU 1 https://m.edsoo.ru/dd4c69a6
18 CT?HGHL ¢ uenbIM nokasareneM. CrangapTHas GopMma 3anucu 1 httos://m.edsoo.ru/7edbc39
JEHCTBUTEIILHOTO YK CIIa
Hcnonb3oBanue noaxosmeii popmsl 3anucu 1eHCTBUTENbHBIX
19 YUCell JUIsl pEIIeHUs MPAKTUYECKUX 3a/1a4 U MPEeJICTaBICHUs 1 https://m.edsoo.ru/e5e2b28d
JTAHHBIX
20 CTG}:[GHH&?I (GyHKIMS ¢ HaTYypalbHBIM | LIENbIM MoKa3aTenem. E¢ 1 https://m.edsoo.ru/f9586a1d
CBOWCTBA U TpapuK
21 Apudmerndeckuii KOpeHb HATYPATBHON CTEIICHH 1 https://m.edsoo.ru/f9f44459
22 Apudmerndeckuii KOpeHb HaTypaIbHON CTENEHH 1 https://m.eds00.ru/2d868858
23 CpoiicTBa apu(hMETHIECKOTO KOPHS HATYPAIbHOM CTETICHN 1 https://m.edsoo.ru/cc7b779a
24 CaoiicTBa apru(MeTHUECKOro KOpHS HaTypalbHOM cTeneHn 1 https://m.edsoo.ru/d5ab8c14
25 CaoiicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEHU 1 https://m.edsoo.ru/1e3247bb
26 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0if cTeneHn 1 https://m.edso0.ru/ba2d9166
27 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—O CTENeHU 1 https://m.edsoo.ru/d8f95dd1
28 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0if cTeneHn 1 https://m.eds00.ru/8599661c
29 JeiicTBus ¢ apupMETHUECKUMH KOPHIMH N—OU CTENeHH 1 https://m.edsoo.ru/dfad1dae
30 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0ii cTeneHn 1 https://m.edso0.ru/4147bd91
31 Pemienne nppaninoOHAIBHBIX YPaBHEHW U HEPABEHCTB 1 https://m.edsoo.ru/8a42a9b6
32 Pewienne nppanuoHaIBHBIX YPAaBHEHUM U HEPABEHCTB 1 https://m.eds00.ru/189eb673
33 Pemenune uppanroHaIbHBIX YpaBHEHUH U HEPABEHCTB 1 https://m.edsoo.ru/e8c6aab4
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34 Pewenne nppaiiuOHaIbHBIX YPAaBHEHUM U HEPABEHCTB 1 https://m.edsoo.ru/a2ae7a4c
35 Pemenne nppanroHaabHbIX YpaBHEHUH U HEPABEHCTB 1 https://m.edsoo.ru/7a36¢164
36 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn 1 https://m.edsoo.ru/7d29f7cd
37 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn 1 https://m.edsoo.ru/75f28492
38 KoHnTtponbHas paborta o teme "ApudmeTndeckuii KOpeHb N—oi 1 https://m.edsoo.ru/fTafccea
creneHu. MppanuoHaabHble ypaBHEHHS U HEpaBEHCTBA"
39 Cunyc, KOCHHYC ¥ TAHT€HC YMCJIOBOTO apryMEHTa 1 https://m.edsoo.ru/e14a58cl
40 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOIO apryMeHTa 1 https://m.edsoo.ru/b629bad6
41 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa 1 https://m.edsoo.ru/a64de7b4
42 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YHUCIOBOTO apryMeHTa 1 https://m.edsoo.ru/34d83d33
43 Tpuronomerpuieckas Opr)KH(jCTI), oTpeJiesieHue 1 https://m.edsoo.ru/4a35748e
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
44 Tpuronomerpuveckas Opr)KH(jCTI), oTpeJiesieHue 1 https://m.edsoo.ru/6ch3eat
TPUTOHOMETPHUYECKUX (DYHKIIUN YHCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 https://m.edsoo.ru/44a5a3ba
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 https://m.eds00.ru/bc495536
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 https://m.edsoo.ru/89e4be7c
48 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 https://m.eds00.ru/932269b3
49 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1 https://m.edsoo.ru/6e72b88b
50 [IpeobpazoBaHme TPUTOHOMETPUUYECKUX BBHIPAKECHHI 1 https://m.edsoo.ru/da76765e
51 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1 https://m.eds00.ru/37177435
52 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKCHUM 1 https://m.edsoo.ru/4cdbf3ae
53 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1 https://m.edsoo.ru/94b9cd9f
54 Pemenne TpUroHoMeTpUUECKUX ypaBHEHU I 1 https://m.edsoo.ru/dd31a7bc
55 Pemenune TpuroHoMeTpuuecKUX ypaBHEHHUI 1 https://m.edsoo.ru/ef9daf3b
56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 https://m.edsoo.ru/ebf45856
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57

Pemienne TpUroHOMETpUYECKUX YpaBHEHUN

https://m.edsoo.ru/cdcd273f

58 Pemenre TpuroHoMeTprUYeCKUX ypaBHEHUM https://m.edsoo.ru/c5a2b578

59 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN https://m.eds00.ru/d893317b

60 O606mienne o TeMaM "OCHOBHBIC TPUTOHOMETPHUCCKHE 1 bubnmnoreka HOK
dbopmyiel. Tpuronomerpuueckrue ypaBHeHus" https://m.edsoo.ru/ae44ac4c
KoHnTtposnbHast pabota o teme "®opmysibl TPUTOHOMETPHH.

61 Tpuronomerpudeckue ypaBHeHus'"/Becepoccuiickas mpoBepoyHas 1 https://m.eds00.ru/3766dd56
pabora

62 Hrorosas koHTposibHAs paboTa / Beepoccuiickasi mpoBepovHAs 1 https://m.edsoo.ruleccf3ase
pabora

63 O06o01IeHne, cucTeMaTu3alus 3HAaHUI 32 Kypc anreOpsl U Hadal 1 https://m.edsoo.ru/7fed62d5
MaTemaTuuyeckoro aHanuza 10 kimacca
ApudmeTrndeckast U TeOMETpUUYECKasi IPOrPECCHH.

64 Hcnonb3oBanue mporpeccuu i peiieHus peaibHbIX 3a7a4 1 https://m.edsoo.ru/3beeb997
MPUKJIATHOTO XapaKTepa

65 beckoneuno y6BIBaIOH.IaiI reOMeTqueCKa;i nporpeccus. Cymma 1 https://m.edsoo.ru/3766ed9?
0ecKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPEeCcCUu

66 ®dopmyna CIIOKHBIX MTPOIEHTOB https://m.edsoo.ru/a4849b79

67 ®opMmya CI0KHBIX TPOLIEHTOB https://m.edso0o.ru/6f33818f

68 O06o001eHune, cucTeMaTU3aIs 3HaHUH 3a Kypce anreOpbl 1 Havaml 1 https://m.edsoo.ru/4192b939
MaTemaTtuuyeckoro aHanuza 10 kimacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/cdcd273f
https://m.edsoo.ru/c5a2b578
https://m.edsoo.ru/d893317b
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/3766dd56
https://m.edsoo.ru/eccf3a5c
https://m.edsoo.ru/7fcd62d5
https://m.edsoo.ru/3beeb997
https://m.edsoo.ru/3766ed92
https://m.edsoo.ru/a4849b79
https://m.edsoo.ru/6f33818f
https://m.edsoo.ru/4192b939

11 KJIACC

KoaunuyecTBO 4acoB

Ne Jlara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Konrp. ' Tpakr. U3y4YeHHsi 00pa3oBaTe/ibHbIE Pecypcehl
padorsl  padoThI

CTteneHb ¢ pallMOHAIBHBIM TTOKa3aTelIeM https://m.edsoo.ru/6b5eb191
CBoiicTBa cTENIEHU https://m.edso0o.ru/4e775474

3 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX pALlMOHATIbHBIE 1 https://m.edsoo.ru/638af17e
CTETEHU

4 [Ipeo6pa3oBanue BbIpaxxeHU, CoAEpKALUX pallIOHATIbHbIE 1 https://m.edsoo.ru/bc14877
CTETEHU

5 [Ipeo6pa3oBanue BbIpaK€HUH, coAepKalUX palliOHAIbHbIE 1 https://m.edsoo.ru/d7fadbf?
CTEIEHU

6 [loka3zaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/9ea93cc3

7 IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/f8aef77d

8 Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/fd49b7al

9 IToka3zaTenbHbIE ypAaBHEHHS U HEPABEHCTBA 1 https://m.edso0.ru/118d36al

10 IToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/a47eec65

11 [TokazarenwsHas GyHKIMS, €€ CBOWCTBA U rpaduk 1 https://m.edsoo.ru/c9dfbaas
KontponbHas padota o teme "CterneHsb ¢ parmoHaAIbHBIM

12 nokazareneM. [TokazarenbHast pynkuus. [lokazarenabHbie 1 1 https://m.edsoo.ru/78d491ef
ypaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudm uymncna 1 https://m.edsoo.ru/e19eb551

14 JecsTruunble ¥ HaTypaJIbHbIE JIOTapU(PMBI 1 https://m.eds00.ru/169bd3f2

15 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIMX JIOTApU(HMBI 1 https://m.edsoo.ru/57bal684

16 [IpeoOpazoBanne BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1 https://m.edsoo.ru/c5b3d5a9

17 [IpeoOpazoBanue BBIpaKEHUA, COAECPIKAIMX JIOTApU(MBI 1 https://m.eds00.ru/63922c36

18 [IpeoOpa3zoBanne BeIpaKEHUH, COJIEPKAINUX JTOTAPHPMBbI 1 https://m.eds00.ru/4297a967
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19 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1 https://m.edsoo.ru/a2fa7394
20 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 1 https://m.edsoo.ru/f2e3896¢
21 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1 https://m.edsoo.ru/58e9c134
22 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1 https://m.edsoo.ru/a6886c¢ff
23 Jlorapudmuueckas ¢hyHKIus, €€ CBOHMCTBA U rpaduK 1 https://m.edsoo.ru/fbbaf873
24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1 https://m.edsoo.ru/5f8dc4a5
25 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu 1 https://m.edsoo.ru/6bb83a9c
26 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1 https://m.edsoo.ru/ac816af5
27 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 1 https://m.edsoo.ru/32f4fe94
28 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1 https://m.edsoo.ru/6df172e7
29 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/65d3a2ab
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 https://m.eds00.ru/751822b9
31 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/83ce9d56
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 https://m.eds00.ru/8169f914

Konrponbnas pabora no reme "Jlorapudmuueckas GpyHKIus.
33 JlorapuQMIrieckite ypasHeiis i 1 https://m.edsoo.ru/7ebf6982

HepaBeHCTBA. TpuroHoMeTpruyeckne QyHKIIUN U X

rpaduxu. Tpuronomerpuueckre HepaBeHcTBa"
34 HenpepsbiBHble QyHKITNH 1 https://m.eds00.ru/86f736fc
35 MeTto UHTEPBAJIOB ISl PEIIEHUS HEPABEHCTB 1 https://m.edso00.ru/42732a44
36 MeTto MHTEPBAIIOB JUJIsl pELICHUSI HEPAaBEHCTB 1 https://m.edso0.ru/77b574f3
37 [TpownsBoHAs PYHKITHH 1 https://m.eds00.ru/58369aab
38 [IpousBoanas pyHKIUU 1 https://m.edsoo.ru/9dd38b72
39 I'eomerpuueckuii 1 GpU3NIECKU CMBICI TPOU3BOIHOM 1 https://m.edsoo.ru/9da49bf5
40 ['eomeTpryeckuii 1 GU3NUECKHUI CMBICI TPOU3BOTHON 1 https://m.eds00.ru/46a19358
41 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKIUN 1 https://m.edsoo.ru/chc7a83d
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42 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 https://m.edsoo.ru/9b2ea876

43 [Ipon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO (YHKIIUHA 1 https://m.edsoo.ru/5a64fadd

44 [IpousBoHAS CyMMBI, POU3BECHHS, YACTHOTO (DYHKITUI 1 https://m.edsoo.ru/9a21ddfe

45 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH 1 https://m.edsoo.ru/f98b8428
IIpumenenne NPOU3BOIHON K UCCIIEIOBAHUIO KUK Ha

46 p p A a Pymxn 1 https://m.edsoo.ru/d2a96549
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
IIpuMeneHne IpPoOU3BOIHON K UCCIIEI0OBAHUIO KOUH Ha

47 p p A A pynkn 1 https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb ¥ IKCTPEMYMBbI
[TpuMeHeHne TpoOU3BOIHON K UCCIIEIOBAHUIO KIIUHA Ha

48 p p a a Py 1 https://m.edsoo.ru/64c69c17
MOHOTOHHOCTb M 9KCTPEMYMBI
[TpuMeHeHne TpOU3BOIHON K UCCIIEIOBAHUIO KIIMHA Ha

49 p p A a Pymxn 1 https://m.edsoo.ru/6acfe2cl
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxnenrne HanOoIbIIero 1 HanMEHBIIIETO 3HAYECHUS KIUHA

50 A ymxn 1 https://m.edsoo.ru/2ececa’a
Ha OTpEe3Ke
Haxoxnenne HanOOJIbIIEr0 U HANMEHBIIIETO 3HAYEHUS KIIAU

51 a ymxn 1 https://m.edsoo.ru/df919eef
Ha OTpe3Ke
Haxoxnenne HanOOJIBIIEr0 U HANMEHBIIIETO 3HAYEHUS KIIAU

52 a ymxn 1 https://m.edsoo.ru/ba8b24a4
Ha OTpe3Ke
Haxoxnenrne HanOoIbIIero 1 HaNMEHBIIIETO 3HAYCHUS KIIUU

53 A ymxn 1 https://m.edsoo.ru/b2f51679
Ha OTpe3Ke
Haxoxnenne HanOOJIbIIEr0 U HANMEHBIIIETO 3HAYEHUS KLU

54 a ymxn 1 https://m.edsoo.ru/9861a93a
Ha OTpe3Ke
Haxoxnenme HanOOIBIIEr0 U HAUMEHBIIIETO 3HAYECHUS KIUA

55 g ymxn 1 https://m.edsoo.ru/de583687
Ha OTpe3Ke
[TpumeneHre MPOU3BOTHOM JIJIST HAXOXKIACHUS HAUITYUIIETO

56 pEelLIeHHs B MPUKJIAIHBIX 3a7ja4ax, A1 ONPEIETICHUS] CKOPOCTH 1 https://m.edsoo.ru/44caaa84

npoiiecca, 3aJaHHOr0 (HOPMYJION HITH rpapuKOM
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KonTtponsnast padora no Teme "[IponsBoanas. [lpumenenue

57 o 1 https://m.edsoo.ru/d2bc94f9
IPOM3BOIHON
58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX 1 https://m.edsoo.ru/5ca6a937
59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1 https://m.edsoo.ru/9fbcdeac
60 WuTerpan, reomeTpuueckuii 1 (pr3HYECKHii CMBICIT HHTETpaja 1 https://m.eds00.ru/9542895f
61 WHuTerpai, reoMeTpudecKuii U pU3NYECKUM CMBICT HHTETpaIa 1 https://m.edso0o.ru/b15d71f7
62 WuTerpan, reomeTpuueckuii 1 (pr3HYECKHii CMBICIT HHTETpaja 1 https://m.edsoo.ru/a49bc153
63 Boruncnenue unrerpana no ¢popmyne Hetorona—JleliOnuna 1 https://m.edsoo.ru/a69a7ald
64 Brruncnenue uaTerpana no popmyine Hetorona—Jleiibaumna 1 https://m.edsoo.ru/75babfof
65 Boruncnenue unrerpana no ¢popmyne Hetorona—JleliOnuna 1 https://m.edso0o.ru/f24639e7
66 Brruncnenue uaTerpana no popmyine Hetorona—Jleiibaumna 1 https://m.edsoo.ru/b3clb2e4
67 CucreMbl TUHENHBIX YPaBHEHUN 1 https://m.edsoo.ru/e68c6fal
68 CucreMbl TUHEHHBIX YPaBHCHHIMA 1 https://m.edsoo.ru/a5d3b984
69 Pemenue lijKHa,Z[HbIX 3aj1ay C MOMOILBIO CUCTEMBbI TMHEWHBIX 1 httos://m.edsoo.ru/65fa9133
ypaBHEHHHA
70 Pemenne lijKHaHHBIX 3ajlay C MOMOILBIO CUCTEMBI TMHEWHBIX 1 httns://m.edsoo.ru/aeBa2ach
ypaBHEHUH
CucTeMBbI 1 COBOKYITHOCTH IIEJTBIX, PAIIHOHATIBHBIX,
71 UPPALMOHATIBHBIX, I0KA3aTEIbHBIX, IOTAPUPMUUECKUX ypaBHEHUI 1 https://m.edsoo.ru/2bdce64c
Y HEPaBEHCTB
CucTeMBbl 1 COBOKYITHOCTH IIEJBIX, PAIIHOHATIBHBIX,
72 UppaLMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTAPUPMUUYECKIX YpaBHEHUN 1 https://m.edso00.ru/8f672bc3
Y HEPABEHCTB
CucTteMbl 1 COBOKYITHOCTH IEJIBIX, pAIIMOHATIbHBIX,
73 UppalMOHAIIBHBIX, TOKA3aTENbHBIX, JIOTapU(PMUUIECKUX YpaBHEHHHA 1 https://m.edsoo.ru/ef6716a2
Y HEPaBEHCTB
74 CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAllMOHAIBHBIX, 1 https://m.edsoo.ru/a8fc9b98
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UppaMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTapU(YMUIECKUX YPaBHEHHHA

H HCPAaBCHCTB

Hcnonp3oBanue rpadgukoB GyHKIMNA A1 pEIIeHUs] ypaBHEHUH U

75 1 https://m.eds00.ru/339668b9
CUCTEM
76 Hcnonb3oBanue rpadukoB GYHKUUHN U1 pellieHHs] ypaBHEHUN U 1 https://m.edsoo.ru/664ce568
cucTeM
[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILEHUIO
77 MaTeMaTHYECKUX 3a7a4 ¥ 3a7a4 U3 pa3IMuHbIX o0yacTell HAyKH U 1 https://m.edsoo.ru/cfc5b415
peaabHOM KU3HU
78 Kontponbnas pa60Tfl o treMe "MHTerpan u ero npuMeHEeHusl. 1 https://m.edsoo.ru/5154ca5f
Cucremsl ypaBHeHUN"
79 HatypanbHble U 11e51bl€ YKclia B 331a4ax U3 pealbHOU KU3HU 1 https://m.edsoo.ru/8a92a23e
80 HarypanbHble U enbie 9rciia B 3a7a9ax U3 peaTbHON KU3HU 1 https://m.edsoo.ru/35a68b2e
81 HatypanbHble U 11e51ble YKclia B 331a4ax U3 pealibHOU KU3HU 1 https://m.edsoo.ru/c1e81884
82 [Ipu3Haku eTMMOCTH LETBIX YUCEI 1 https://m.edso00.ru/3c798761
83 [Ipu3Haku AeIMMOCTH LETBIX YUCEI 1 https://m.edsoo.ru/cd49a2cl
84 [Tpu3Haky AETUMOCTH LENBIX YUCEI 1 https://m.edsoo.ru/84e183fa
85 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. Y pPaBHEHUS 1 https://m.edsoo.ru/29fbfa4b
86 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMsI 3HAHUH. Y paBHEHUS 1 https://m.edsoo.ru/fe79e517
87 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. Y pPaBHEHUS 1 https://m.edsoo.ru/5bd1d15b
88 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMsI 3HAHUH. Y paBHEHUS 1 https://m.eds00.ru/4482667b
89 [ToBTOpenue, 0000IIeHNE, CUCTEeMAaTH3AIHSI 3HAHUH. Y paBHEHUS 1 https://m.edsoo.ru/e131a69d
90 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMs 3HAHUN. Y paBHEHUS 1 https://m.edsoo.ru/9fb72f56
91 [ToBTOpenwue, 0600MIEeHNE, cCCTeMaTH3aus 3HaHuii. HepaBeHcTBa 1 https://m.edsoo.ru/f21ceb47
92 [ToBTOpenue, 00o0IeHNE, cucTeMaTH3alus 3HaHui. HepaBeHcTBa 1 https://m.edsoo.ru/37dccdle
93 [ToBTOpeHME, 0000MEeHNe, cucTeMaTH3aIus 3HaHuH. HepaBeHncTBa 1 https://m.edso0.ru/2669ab4b
94 [ToBTOpenue, 00o0IeHNE, cucTeMaTH3alus 3HaHui. HepaBeHcTBa 1 https://m.edsoo.ru/6f56f12d
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[ToBTOpenue, 06001eHNe, cucTeMaTh3anus 3HaHui. CUCTEMBI

95 . 1 https://m.eds00.ru/691524c9
ypaBHEHUU
I1 7.

9 OBToperIe, 00001eHne, cucreMarn3anus 3HaHn. CUCTEMBI 1 httos://m.edsoo.ru/633b719€
YpaBHECHHUIA

97 [ToBTOpEeHHE, 0000IIEHUE, CHCTeMaTH3alusl 3HaHuH. DYyHKITUN 1 https://m.edsoo.ru/14d81245

98 [ToBTOpenue, 06001IeHNE, ccTeMaTU3anus 3HaHUH. DYHKIMH 1 https://m.edsoo.ru/d432ca7b

99 HroroBast koHTpOIbHAs paboTa 1 https://m.edsoo.ru/4928c72b

100  Uroromas KOHTpOJIbHAS paboTa 1 https://m.edso00.ru/69eabb9f

101 O06o0061ieHue, cucTreMaTu3alus 3HaHU 3a Kypce aareOpbl 1 Havai 1 httos://m.eds0o.ru/47a42129
MateMaTuueckoro anaiansa 10-11 kiraccos

102 O06o0061eHue, cucTeMaTu3alus 3HaHUH 3a Kypce aiareOpbl 1 Haval 1 httos://m.edsoo.ru/3a476ffd
MateMaTuueckoro anaiansa 10-11 kiraccos

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Kon ., .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
HPOBEPHEMOTO NMPOrpamMMbl cpeiHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATUSMU: PAIIMOHATBHOE M ICHCTBUTEIIBHOE YHCII0, OOBIKHOBEHHAS H
' JecsITHYHas APOOb, MPOLEHTHI
1 Bemonusate apudmMernyeckue omnepanuud C palroHaIbHBIMU M JEHCTBUTEIbHBIMU
' YUCITaMH
13 BreinonHsaTe npuOIMKEHHBIE BBIUUCICHUS, UCIIONB3YS MpaBUjla OKPYTJICHUS, JENaTh
' MPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM
OnepupoBaTh TOHATHUSMHU: CTENCHb C IICJBIM IIOKa3aTelieM, CTaHaapTHas (opma
14 3allUCU  JIEUCTBUTENILHOIO YHCIA, KOPEHb HAaTypaJlbHOM CTENEHU; HCIOJIb30BaTh
' MOAXOAAIIYI0 (OpMY 3allUCU JIEUCTBUTENBHBIX YHCEN I PEIICHUS MPaKTUYECKHX
3a/1a4 U NPEACTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOIO YIJa;
1.5 WCIIOJIH30BaTh 3alKCh MPOU3BOJBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPHUUECKHUE
byHKIIMHN
2 YpaBHEHHUS 1 HEpABEHCTBA
OnepupoBaTb  MOHATUAMH:  TOXAECTBO, YpAaBHEHUE, HEPABEHCTBO,  LIEJOE,
2.1 parMoHaNIbHOE, WPpPAMOHATBFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE
25 BreimonuaTe  mpeoOpa3oBaHHs TPUTOHOMETPUYECKUX  BBIpQXKEHHH U peliaTh
' TPUTOHOMETPUIECKUE YPAaBHEHUS
BrinonHsaTe npeoOpa3oBaHus MENbIX, PAIIMOHATBHBIX U HPPAIIMOHAIBHBIX BBIPAKEHUH
2.3 U pelIaTh OCHOBHBIE THUIIBI IEJbIX, PAIMOHAIBHBIX M UPPAMOHATHHBIX YPABHCHHUH U
HEPaBEHCTB
24 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JUIsl PEIICHUS] MaTeMaTHYECKUX 3a/1a4y U 3a/1a4
' W3 pa3IMYHBIX 00J1acTel HAYKW U PEATbHON KU3HH
25 MonenupoBaTh peajbHbIE CUTyallMM Ha SI3bIKE ajareOpbl, COCTaBISATh BBIPAXKEHUS,

YpaBHCHU, HCPABCHCTBA IO YCJIOBUIO 3aJa4M, UCCICAOBATH IMOCTPOCHHBIC MOJCIIHN C




UCTIOJI30BaHUEM arnapaTa ainreopsl

3 DOyHKINUH U TpaPUKH
OnepupoBaTh MOHATHAMH: (QYHKIUS, CHOCOOBI 3amgaHust GyHKIUH, 00JacTh
3.1 ONpeNeNIeHusT M MHOXKECTBO 3HAYeHMH (YHKIMH, Tpapuk (QYHKIUH, B3AHMMHO
oOpaTtHble GyHKIIUN
39 OnepupoBaTb MNOHATUAMU: UYETHOCTb M HEYETHOCTh (GYHKIMHM, HYIH (YHKIUH,
' POMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUHA 11 pelieHus ypaBHeHUN
34 Ctpoutb u uyuTath TrpauKud JTUHEWHON (GYHKIHH, KBAJAPATUYHON (QYHKIUH,
' CTETIeHHOU (D)YHKIIMU C LEJIBIM MTOKa3aTeIeM
Wcnonb3oBathk rpaduku GyHKIHA JUTST KCCIICIOBAHUS TIPOIECCOB U 3aBHCUMOCTEH ITPU
3.5 pellIeHnr 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB M PEaTbHOM KU3HU, BBIPAXKATh
dopMyTaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMHA
4 Hauana matemaTuyeckoro aHaausa
41 OnepupoBarh MOHATHUSMU: TIOCIEIOBATEIBHOCTD, apu(METHUECKAsI M TEeOMETpHUYECKas
' pOrpeccuu
42 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaroOIlas reoMeTpHuecKas Hporpeccus,
' CyMMa OECKOHEUHO yObIBaIOIEl T€OMETPUUECKON Mporpeccun
4.3 3amaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb30BaTh CBOWMCTBA MOCIEIOBATENBHOCTEH W MPOrpeccuit [uis pereHHs
' peabHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
51 OnepupoBath MOHATUSMHI: MHOKECTBO, ONEPAIIUH HaJl MHOKECTBAMHU
5 9 Hcmonp30BaTh TEOPETUKO-MHOKECTBEHHBIH — ammapar I ONHCAHHS —PeaTbHBIX
' MIPOILIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUSOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATUSAMH: ONpPEETICHUE, TEOpeMa, CIECTBHE, 10Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSMH: HATypallbHOE, LEI0€ YHWCIO; HCIOIb30BaTh MPHU3HAKU

ACIIMMOCTHU LECJIbIX YUCCII, pA3JIOKCHUC YHCJIa HAa NPOCTBIC MHOXUTCIIN JIA PCIICHUA




3a1a4

1.2 OnepupoBaTh NMOHATHEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUAMH: JIOTapu(M YHUCIa, JECATUYHBIE M HATypallbHbIE
' J0rapupmMbl
2 VYpaBHEeHMS U HEpaBEHCTBA
[IpuMeHsATH CBOWCTBA CTENEHH JUIS MPEeoOpa3oBaHMs BBIPAXKECHUH, OINEPUPOBATH
2.1 NOHATHAMM: ITOKA3aTeIbHOE YPABHCHME M HEPABEHCTBO; PEINATh OCHOBHBIC THIIBI
NI0Ka3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB
BoimonHaTe npeobpa3zoBaHus BBIPAXKEHUH, COAEPXKALIUX JIorapuMbl; ONEpUpPOBaTh
2.2 HNOHSTUSMMU: JIOTapu(PMUYECKOE YPAaBHEHUE U HEPABEHCTBO; PELIATh OCHOBHbBIE THUIIBI
JOrapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTb TOHATUSAMHU: CHCTEMA JIMHEWHBIX YPaBHEHHMH M €€ pEILEHUE;
' MCIIOJIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUH JIUIsl pELIeHU s IPAKTUYECKUX 3a/1a4
25 Haxomute pemieHuss nDpoOCTEHIIMX CUCTEM U COBOKYIHOCTEH pPallMOHAIBHBIX
' YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTyallUd Ha SI3bIKE alureOpbl, COCTABIATH BbIPa)KEHUS,
2.6 yYpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHUIO 3aJaud, MCCIEA0BaTh
MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OyHKIUYU 1 TpaduKu
OnepupoBaTb MOHATHAMM: MEpHOAMYECKasT (YHKIHMS, MPOMEKYTKH MOHOTOHHOCTH
31 (GYHKIMM, TOYKH S3KcTpeMyMa (GYHKIUM, HauOoJblllee M HAaUMEHbIee 3HAuYCHHUs
' (GYHKIIMK Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUISl MCCIeqoBaHus (QYHKINHU, 3aJaHHON
rpagukom
OnepupoBaTh MHOHATUAMHU: TpapUKM TOKa3aTeJIbHOM, JorapuMuueckod H
3.2 TPUTOHOMETPUYECKUX (YHKIUN; M300pakaTb MX Ha KOOPJMHATHOW IUIOCKOCTH M
MCIIOJIb30BaTh JUIsl PEILICHUS YPaBHEHUI 1 HEPABEHCTB
33 N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKu JIMHEHHBIX YpaBHEHUH W
' MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHUN
34 Hcnonb3oBathk rpaduku GyHKIMHI A7 UCCIIEOBaHMS TPOIIECCOB U 3aBUCUMOCTEN U3
' JIPYruX y4eOHBIX AUCIUILINH
4 Havana mareMaTn4yeckoro aHaamsa
11 OnepupoBaTh MOHATUAMHU: HENpepblBHAs (QYHKLIMSA, TNPOU3BOAHAA (DYHKIMH;

UCTIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUN CMBICI TMPOU3BOIHON Ul PELICHHUS




3a1a4

HaXOI[I/ITB IIPOU3BOAHEBIC JOJIECMCHTAPHBIX (byHKI.[PIfI, BBIYUCIIATE IIPOU3BOAHBIC

42 CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKITUI

13 Hcnonb30BaTh TPOW3BOAHYIO JIsI UCCIENOBaHMS (DYHKIMM HAa MOHOTOHHOCTh H
' 9KCTPEMYMBI, TPUMEHSTH PE3YyJIbTAThI UCCIIEIOBAHMS K IIOCTPOCHUIO TpadUKOB

44 Hcronp30BaTh MPOW3BOJHYIO Ui  HAaXOXJICHUS HAWIYYIIEero peIleHUS B
' MPHUKJIATHBIX, B TOM YHCJIE COIHAIBHO-DKOHOMUYECKHX, 3a7a9ax

AE OnepupoBaTh MOHATUSMU: TIEPBOOOpa3HAs U MHTETPAJ; TOHUMATh T€OMETPHUSCKUN
' U QU3UYECKUIN CMBICT HHTETpalia

46 Haxomute mnepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH HHTETPAlT IO
' dopmyne Hetorona — JleiiOnuna

47 Pemiate npuknazHeie 3a7add, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO U

(u3nvecKoro xapakrepa, CpeJiIcCTBAMU MAaTEMaTHUECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kox  IIpoBepsiemblii 3jIeMEHT COePKAHUS
1 Yucna v BBIYUCIICHUS
Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE ApPOOU, MPOLEHTHI, OECKOHEYHBIE
11 nepuonuveckue apodu. ApudmMeTnueckue Omnepaudd ¢ PAlMOHAIBHBIMH  YHCIIAMHU,
' npeoOpa3oBaHus YUCIOBBIX BbIpakeHUH. [IpumeneHue npoOeil U MPOLEHTOB MJs pellieHus
IIPUKJIAHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HU
JeiicTBuTenpHble uncia. PamuoHanmpHBIE W HMppalMOHANbHBIE 4YHcha. Apudmernueckue
1.2  omnepamnuu ¢ IeHCTBUTENbHBIMHU YnciaamMu. [IpubnuxEHHbIC BBIUMCICHHUS, MIPaBUIIa OKPYIJICHUS,
NPUKHIKA U OIICHKA Pe3y/IbTaTa BEIYHACICHUH
Crenenp ¢ uensiM mokasareneMm. CraHmapTHas ¢opma 3alucu  JCHCTBUTEIBHOTO YHCIA.
1.3 | Ucnonp3oBanume moaxonsmed ¢GOpMBlI 3amHMCH  JICHCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHbBIX
14 ApudmeTndeckuii KopeHb HaTypajdbHOW creneHu. JleHcTBus ¢ apudMeTHYecKUMHU KOPHIMHU
' HaTypaJbHOM CTETIEHU
15 CuHyc, KOCMHYC WM TaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTECHC
' YHCIOBOTO apryMeHTa
2 YpaBHEHUS U HEpAaBEHCTBA
2.1 | TokzaecTBa U TOXKIECTBEHHBIE IPEOOPA3OBAHUS
29 [IpeoOpa3oBanne TPUTOHOMETPUYECKHX  BBIpaXeHWH. (OCHOBHBIE TPHUTOHOMETPHUYECKHUE
' bopmybl
2.3  YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBAa. MeTo 1 MHTEpBaJIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5  Pemenue uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHH
27 [IpumeHeHre ypaBHEHMI M HEPaBEHCTB K PEIICHHWIO MaTeMaTHYeCKUX 3aJad M 33734y M3
' pa3IMYHBIX 001aCTe HAYKU U pealibHOM KU3HU
3 OyHKIHH U TpaduKh
3.1  ®ynkuwms, cnocoOs! 3aaanus pyHkuuu. ['paduk pynkunu. Bzaumuo oOpatHbie GyHKIUN
3.9 Ob6nactp ompesnereHUs W MHOXKECTBO 3HaueHU QyHkuuu. Hymu ¢yskmuu. I[Ipomexytku
' 3HAKOMOCTOSTHCTBA. UETHBIC U HEUETHBIC PYHKITUN
3.3  Crenennas ¢GyHKIMS C HaTypaJlbHBIM U 1IeJIBIM Moka3areneM. E€ coiicTBa u rpaduk. CBoiicTBa




U rpauiK KOpHS N-0i CTENeHU
34 Tpuronomerpuyeckas OKpYKHOCTb, OIpEJEIEeHUE TPUTOHOMETPUYECKUX (PYHKIUI 4MCIOBOrO
' aprymeHra
4 Hauana matemaTudeckoro aHanusa
41 [TocnenoBarenpHOCTH, CHOCOOBI 3aJlaHus [I0CJIEI0BATEIBHOCTEN. MoHOTOHHBIE
' I10CJIE10BATEIbHOCTH
Apudmernueckas U reoMerpuyeckas nporpeccuu. beckoHeyHo yObIBarolias reoMeTpuyeckas
42 nporpeccusi. Cymma OECKOHEUHO YOBIBaIOIeH reoMmerpudeckoi mporpeccun. Dopmyia
' CJIO’KHBIX IPOLIEHTOB. Vcronb30BaHue NPOrpeccu Ui pelleHns pealbHbIX 3a4a4 IPUKIIaJHOrO
Xapakrepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haja MHoxecTBamu. Jluarpammbl Oiinepa — Benna. Ilpumenenue
5.1 | TeopeTHMKO-MHOXECTBEHHOI'O ammapara Juisl ONKCAaHUS PEealbHbIX MPOIECCOB U SBJICHUH, IPU
pELIeHUH 3ajay U3 APYTUX Y4eOHbIX IPEIMETOB
5.2  Ompenenenue, Teopema, Cle/ICTBUE, J0KAa3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbhblie u nensie uncia. [lpusHaku AeIMMOCTH HENbIX Yucel
1.2 CreneHsb ¢ paluoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
1.3 Jlorapu¢m yncna. JlecaTuuHble U HATYypaIbHbIE JOrapu(MbI
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX Jorapumbl
2.2 [Ipeo6pa3oBanHue BbIpaxeHHi, COAEpKALIUX CTENIEHHU C pallMOHAIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cuctembl JNHMHEHHBIX YpaBHEHUU. PelieHne NpUKIATHBIX 33724 C MOMOIIBIO CHCTEMbI
' JIMHEWHBIX YPABHEHUMN
2.7 CucteMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 IIpuMeHeHMe ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3a/ad M 3ajad
' U3 pa3iMyYHbIX 00JacTel HAyKH U PeallbHOM KU3HH




3 OyHKIUU U Tpaduku

31 Oynkuus. [lepuonnueckue Gynkuun. [IpoMexxyTku MOHOTOHHOCTH (PYHKIMU. MakCUMYyMBbl U
' MUHUMYMBI GyHKITMU. Hanbomnbiiee 1 HauMeHblee 3HaueHne (QyHKIIUN HA TIPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH

3.4 Hcnonp3oBanue rpadukoB GyHKIUNA A1 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpagukoB GpyHKIUI A7 Mccael0BaHUs IPOLECCOB U 3aBUCUMOCTEH, KOTOpbIE
' BO3HUKAIOT MPH PEILICHUM 33J1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U PeabHOM KU3HU
4 Hauana MmaTemMaTiaeckoro aHaimsa

4.1 HenpepsiBable QyHKIIMU. METOA HHTEPBAIOB /ISl PEIICHUS HEPABCHCTB

4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3MIECKHIA CMBICI TPOU3BOIHOM

43 [IpousBoaHbie 3ieMeHTapHBIX (yHKIMA. DOpPMyYNIbl HAXOXKICHHS TPOU3BOJHONH CYMMBI,
' IIPOU3BEACHUS M YACTHOTO (DYHKIIMH

a4 [IpuMeHeHHe TPOU3BOJHONW K HMCCIEIOBaHHUIO (DYHKIMH Ha MOHOTOHHOCTb M IKCTPEMYMBI.
' HaxoxxaeHure HarnOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUs (PyHKIIUY Ha OTpe3Ke

45 [TpuMeHeHre MPOU3BOIHON Ul HAXOXKJICHHUS HAWIY4IIero pelleHHus B MPUKIAAHBIX 3ajayax,
' TUISL OTIPEJIENIEHUS] CKOPOCTH TIpOIiecca, 3alaHHOT0 (POPMYIIOH MK TpaguKoM

4.6 [TepBoobOpaznas. Tabnuia nepBooOpa3HbIX

47 Huterpan, ero reomerpuyueckuii 1 Gu3MUECKuii cMbIca. Berancienue nuaterpaia mno gopmyse

Herorona — JleitOaumna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3ZOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero o001ero odpa3oBaHusi

Bnagenue weromaMu J10Ka3aTenbCTB, AJITOPUTMAMH DELICHUS 3aJady; yMEHHeE
(dopMynHpOBaTE W ONEPHPOBATH IMOHATUSAMH: OIpEIeNiCHHe, aKCHOMa, Teopema,
CIIEJICTBUE, CBOMCTBO, MpPHU3HAK, JOKAa3aTelbCTBO, PAaBHOCHIIbHBIE (OPMYIHUPOBKHU;
OPUMEHATh MX; YyMeHue (QopmynupoBaTb 0OpaTHOE U HPOTHUBOIIOJIOKHOE
YTBEpXKACHHUE, TPUBOAUTH TPUMEPHI W KOHTPIPUMEPHI, HUCIOJIB30BATH METO]
MaTeMaTHYeCKOW WHIYKIMW; TPOBOAWUTH JOKA3aTelbHbIE PpACCYXKICHUS MpU
pellleHnr 3aJa4, OIEHUBATh JIOTHUECKYIO MPaBUIBHOCTh PACCYKICHUH; yMEHHE
ONEpPHPOBATh  TOHATHSAMH:  MHOXECTBO, IOJMHOXECTBO,  ONEpald  Haj
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaTr s
OTHCaHMsI PEaJIbHBIX MPOIIECCOB U SBJICHUH M NPU PEIICHUU 3a/1a4, B TOM YHUCIIE U3
JPYTruX Y4eOHBIX IPEIMETOB; YMEHHUE OINEpUpOBaTh MOHATHAMM: rpad, CBSI3HBINA
rpad, AepeBo, HUKI, Tpad Ha TIIOCKOCTH, YMEHHE 3a/laBaTh M OMHUCHIBATH I'padbl

pa3InuHbIMU CHOCO63.MI/I; HCIIOJIB30BAaTh rpa(I)H IIpU pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMM: HaTypalbHOE YHUCIIO, LIEJ0€ YHCIO, CTENEHb C
[EeNBIM TI0Ka3aTesieM, KOpEeHb HATypajJbHOW CTETEeHH, CTENEHb C palMOHAIBLHBIM
nokasareseM, CTENEeHb C JIEHCTBUTENbHBIM IOKa3aTeseM, JiorapudM 4ucia, CHHYC,
KOCHHYC M TaHTEHC IPOHM3BOJBHOIO YHCIIA, OCTAaTOK IO MOJIYJIO, PAl[OHAJIBHOE
YHCII0, UPPALMOHATIBHOE YUCIIO, MHOXKECTBA HATYPaJIbHBIX, LIEJbIX, PAllMOHATIBHBIX,
HeﬁCTBHTeHBHBIX YUCCII; YMCHUE HCII0JIB30BATh MPHU3HAKU ACIIUMOCTH, HanMEHBITHH
oOIIM JIeNnTeNlh U HauMeHblee o0I1ee KpaTHoe, anropuT™ EBKina npu peieHun
3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIMUOHHBIMHU CUCTEMAMH CUHHCJIICHUA; YMCHUC
BBINOJIHATH BBIYMCIICHUE 3HAYCHUI U MPeoOpa30BaHUsl BBIPAKEHHUI CO CTENEHSIMH U
ngorapudmamu, mpeoOpa3zoBaHUs IpPOOHO-PAIMOHANBHBIX BBIPAXKEHHH; yMEHHE
ONEepUpOBATh MOHATUSMH: TIIOCIIEAOBATEILHOCTh, apU(PMETHUYecKas IpOrpeccus,
reoMeTpudeckasl — mporpeccusi,  OSCKOHEYHO  yObIBaroImasi  TeOMEeTpHUYEcKast
nporpeccusda; yMCHHUC 3a/laBaTb IOCICAOBATCILHOCTH, B TOM YHUCJIC C MNOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE OIEpUpPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
COHp}I)KéHHI:IG KOMIUJICKCHBIC 4YHCJId, MOAYJIb W ApPrYMCHT KOMIIJICKCHOIO YHCIIA,

dopMa 3amucH KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyecKkas, TPUTOHOMETpHuYecKas |




anredpanyeckas); yMeTb IPOU3BOIUTH apu(METHUECKHE IEHCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; TIPUBOJAUTH NMPUMEPHI UCTIOIb30BaHUSI KOMILJIEKCHBIX YHCEII; ONEPUPOBATH
MOHATUSAMU: MaTpula 2x2 u 3X3, onpeaeanuTeab MaTpUIlbl, FEOMETPUUYECKUN CMBICIT

OIpEeACIUTEINS

YMenue OICprupoOBaTh INOHATHUAMMU: palnuoOHaJIbHBIC, HppalOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(bMI/ILIeCKI/IC, TPUTOHOMETPUYCCKUEC YpaBHCHUSA U
HCpAaBCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATL IMOHATHUAMU: TOXKIACCTBO,
TOXKACCTBECHHOC Hp606p330BaHI/Ie, YpaBHCHHUE, HEPABCHCTBO, CUCTEMA ypaBHCHI/Iﬁ n
HCPABCHCTB, PABHOCUJIIBHOCTb ypaBHGHHfI, HEPABCHCTB U CUCTCM; YMCHUC PCUIATH
YpaBHCHU, HCPABCHCTBA U CHUCTEMbBI C INOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HEPABCHCTBA MW CHUCTCMbI C IIapaMCTpPOM; IMNPUMCHATHL YPAaBHCHMUA,
HCPAaBCHCTBA, HX CHCTCMbI IJId PCHICHUA MATCMATHYCCKHUX 3aJa4 M 3aJa4 M3

Pa3IUYHbIX 00JaCTe HayKH U pealibHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIUS, YETHOCTh (PYHKLIMU, NEPUOJAUYHOCTD
(GyHKLMU, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (DYHKIMH, 3KCTPEMYM
¢ynkuuu, HawOonbpllee W HaWMEHbIIEe 3HAYCHUS (YHKIHMH Ha TPOMEXKYTKE,
HenpepbiBHAas (QYHKIUSA, acUMOTOTHl rpaduka QyHKIMM, TepBas M BTOpas
Npou3BOJgHAs (DYHKUMH, T€OMETPUYECKHM U (PU3MYECKHl CMBICA MPOU3BOJHOM,
nepBooOpasHasi, OnpeAeiaEHHbI UHTErpayl; yMEHHe HaXOIUTh aCUMIITOTHI rpaduka
(GYHKIIMM; YMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBbI, MPOU3BENCHUS, YACTHOTO U
KOMIO3UIMN (DYHKIMHA, HAXOAUTh YypaBHEHHE KacaTelIbHOM K rpaduky (GyHKIHU;
YMEHHME HAaXOJWUTh MPOU3BOJIHBIE IJIEMEHTApHbIX (YHKIMI; YMEHHE HCIOJIb30BaTh
IPOM3BOJIHYIO JJISl UCCIE0BaHUS (DYHKIMI, HAXOIUTh HAaUOOJbIINE U HAUMEHBIIINE
3HaYeHUs] (PYHKUIUN; CTPOUTH I'paMKKM MHOTOYJICHOB C HCIIOJIb30BAHMEM arrapara
MaTe€MaTU4eCcKOro  aHajlii3a; MPUMEHATb  IPOU3BOAHYIO  JJI  HAXOXKICHUS
HaWJIy4dllero peleHns B NPUKIAAHBIX, B TOM YHCIE COUHAIBHO-DKOHOMUYECKUX U
¢u3nUecKkux 3a1a4ax; HaXOAUTh TUIOAAN U 00BEMBI (PUTYP C TOMOILBIO HHTETpaIa;
IPUBOAUTH  IPUMEPBl  MaT€MaTHYECKOrO0  MOJEIUPOBAaHUS € IOMOIIBIO

Qg depeHIMaIbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MNOHATHSAMH: Tpabuk (yHKuMHM, oOpaTHas (QYHKIIMS,
KOMITO3UIUS (GYHKUUH, TUHeWHas GyHKIKs, KBaJpaTHuHas QYHKIUS, pallMOHAIbHAS
byHKIMS, CcTerneHHas (QYHKIWS, TPUTOHOMETPUYECKHE (YHKIMH, OOpaTHbBIC
TPUTOHOMETpHUUYECKHE (YHKIUM, IMOKa3aTelbHas W Jorapumuueckas (yHKINU;
YyMEHUE CTPOUTh TpapUKH HM3YYCHHBIX (DYHKIMH, BBITOJHATH MPEOOpa3oBaHUS
rpadukoB (PYyHKIHMHA, HCIONB30BaTh TpaduKu JUII HU3YYEHHs MPOIECCOB U

3aBHCUMOCTEH, MpU pEelIeHUH 3ajady U3 OPYTUX Y4eOHBIX NMPEAMETOB M 3ajad W3




pearbHOM JKHM3HU; BBbIpaXXaThb (OPMYJIaMU 3aBUCUMOCTH MEXJy BEJIMYHHAMY;
UCTIOJIb30BaTh CBOMCTBA U rpaduku PyHKIUH A pelieHus ypaBHEHUH, HEPaBEHCTB
U 337a4 C I[apaMeTpamu; H300pakaTb Ha KOOPIMHATHOM IJIOCKOCTH MHOXECTBA

pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4M PAa3HbIX TUIIOB (B TOM UMCIIE HA IPOLEHTHI, JOJIH
U 4YacTH, Ha JBH)KEHUE, paboTy, CTOMMOCTb TOBApOB M YCIIYI, HAJOTH, 3aJa4yd U3
o0nacT  ympaBieHHs JIMYHBIMH M CeMEWHBIMH (pUHAHCAMH); COCTaBIISAThH
BBIDAKCHMS, YPAaBHEHMs, HEPABEHCTBA M HMX CHCTEMBI [0 YCJIOBHUIO 3a1ayH,
HCCIIE0BATh MOJIyYEHHOE PELICHHE M OLCHHWBATh MPABIONOJ00HOCTh PE3yJbTAaTOB;
YMEHUE MOJEIUPOBATh PEAIbHBIE CUTYallMM Ha S3bIKE MAaTEMaTUKH; COCTaBIATH
BBIDAKCHMS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3aJayH,
UCCIIeIOBaTh IIOCTPOECHHBIE MOJIEIM C HCHOJb30BAaHMEM ammapara aiaredpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue omepupoBaTh IMOHATUSMHU: CpeAaHee apudMeTHUecKoe, MeauaHa,
HauOoJplllee M HAaWMEHbIIEE 3HAYEHUs, pa3Max, JAUCIepcus, CTaHJapTHOE
OTKJIOHEHHE  4YHUCJIOBOrO Habopa; yMEHHUE M3BJEKaTh, HHTEPIPETUPOBATH
uHpOpMalLMIO, TpPeJICTaBIeHHY0 B Tal0iMIax, Ha Juarpammax, rpadukax,
OTpaXKaloIllyl0 CBOICTBAa pealbHBIX MPOIECCOB U  SBICHUI; MpPEACTaBIAThH
UHPOPMALIMIO C TOMOIIBI0 TabMUIl M JUarpaMM; HCCIEI0BaTh CTATHCTUYECKHE
JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUUECKUX METOJI0OB U DJIEKTPOHHBIX
CpeACTB; TpaHUuUecKd HCCIEe0BaTh COBMECTHbIE HAOMIOJEHHUS C IOMOILBIO

JMarpaMM pacCEenBaHUs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh TMOHATUSMU: CIy4alHBIM ONBIT M CiIy4ailHOE COOBITHE,
BEPOSTHOCTh ~ CIy4allHOTO  COOBITHS; yYMEHHE BBIYHCIATH  BEPOSITHOCTH €
UCIIOJIb30BaHUEM TIpaUuecKux METOJIOB; MPUMEHITh (OPMYNBI CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (HopMyny MOIMHONH BeposTHOCTH, Gopmyny beprysiu,
KOMOUHATOpHbIE (PaKThI ¥ (POPMYJIBI; OLIECHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHIA;
YMEHUE ONEpUpPOBaTh IMOHATHUAMM: CIIydailHas BeIWYMHA, paCIpPEACIICHHE
BEPOSITHOCTEH, MATEMATUUECKOE OKMIAHUE, TUCIIEPCUS U CTAHAAPTHOE OTKIIOHEHUE
CIIy4ailHOM BEJIMYMHBI, (YHKIMM paclpeiesieHuss U IUIOTHOCTH PAaBHOMEPHOTO,
[IOKa3aTEJIbHOTO U HOPMAJIBHOI'O PacIpelelICeHU; yMEHUE UCIO0JIb30BaTh CBOMCTBA
W3YYEHHBIX PaCHpEleNICHUN Ul PEIIEHUs 3a/1a4; 3HAKOMCTBO C MOHATHSAMM: 3aKOH
OONBIINX YHCET, METOJbl BBHIOOPOYHBIX WCCIEAOBAHMI; YMEHHE MPHUBOIUTH
IPUMEpPBI MPOSIBIICHUS 3aKOHA OOJIBIIMX YHCEJ B NPHUPOAHBIX U OOIIECTBEHHBIX
ABJICHUAX; YMEHHME OIECPUPOBATh IOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YHUCIIO

COUeTaHW, 4YHUCIO TepecTaHOBOK, OuHOM HblOTOHA; yMeHHE NPUMEHATH




KOMOMHATOpHbIE (aKThl W pPACCY)KIEHUS s pelleHus] 3a]ay; OLEHUBATh
BEPOATHOCTH PEATBbHBIX COOBITHI; COCTaBJSITh BEPOSTHOCTHYI) MOJEIb U

MHTEPIPETUPOBATH IMOTYYESHHBIN pe3ylbTar
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YMeHue onepupoBaTh IOHATHAMH: TO4YKa, MNpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IUDIOCKUHI yroJl, IBYIPAHHBINA YTOJI, TPEXTPAHHBIN YIoJl,
CKPEILMBAIOIINECS TPSMBIEC, MAPALIEIbHOCTh U NEPHEHAMKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEM, Yrojl MeXAy IPsSMBIMU, YrOJ MEXAY IPSAMOM U IUIOCKOCTBIO, YIoJl
MEXY IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE MEXKAY
MMPpAMBIMH, PACCTOAHUC MCKAY INJIOCKOCTSAMHU, YMCHHEC HMCIOJbB30BATH IIPU PCHICHUHA
3ajja4 U3ydeHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLCHMBATH Pa3MeEphl
O00BEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTh MAaTEMaTHYECKHE MOJEIU C IOMOIIBIO
TFEOMETPUUYECKUX IMOHATUM M BEJIMYMH, PELIATh CBA3AHHBIE C HUMHU IPAKTHYECKHE

3aga4uu

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAs  (urypel, 00BEM  (QUTYpHL,
MHOTIOI'PAaHHMK, IPAaBUIbHBIM MHOIOIpaHHHMK, CEYEHHE MHOIOTPaHHUKA, KYO,
napaieNenure]], mpu3Ma, MupamMusa, GUrypa u MoBepXHOCTh BPALICHUS, [IHIHHIID,
KOHYC, mmap, cdepa, miomanb chepsl, mIonaab NOBEpXHOCTH MUPAMUIBI, TPU3MBI,
KOHYCa, LMIMHIPA, 00bEM Ky0a, MPSIMOYrOJIBHOIO Napajelenunena, MUpamMubl,
IIPU3MBI, LUIMHJIpA, KOHyca, I1apa, pa3BEPTKA IMOBEPXHOCTH, CEYEHHUS KOHYcCa U
WINHApA, MapajulelbHble OCH WIM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, HWINHAPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE MHOTOTPaHHHUKA,
n300paxkaTb MHOTOI'PaHHUKH, (PUTYPBI U TOBEPXHOCTH BPALIEHUS, UX CEUEHUS, B TOM
qycie€ C TOMOIUBIO DJJEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHSTh CBOMCTBA
reOMEeTPUUECKUX PUTYp, CAMOCTOSATENBHO (GOPMYIIUPOBATh ONPEACICHUS U3Y4aeMbIX
¢uryp, BBIIBUTATh TMIIOTE3bl O CBOWCTBAX M NPHU3HAKAX I€OMETPUYECKUX (Uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh MX; YMEHUE MPOBOAUTH KiIacCUPUKAUIO (GUryp 1o

Ppa3JIMYHbIM IIPpHU3HAKAM, BBIIIOJIHATH HCO6XO,Z[I/IMLIC AOMOJIHUTCIIBHBIC ITIOCTPOCHU A
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YMeHue omnepupoBaTh MOHSATHSAMH: JBUKEHHE B MPOCTPAHCTBE, MapajlieabHBIN
NEepeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeodpa3zoBaHue
no100ust, Mo100HbIE PUTYPBI; YMEHUE paclioO3HABaTh PaBHbBIE U MOA00HBIE (DUTYPHI, B
TOM YHUCJIE B INPUPOAE, UCKYCCTBE, APXUTEKTYpPE; MCIIONb30BaTh I€OMETPUUECKUE
OTHOILLIEHMs MpPHU PELICHUU 3ajjay; HAXOJUTh I'€OMETPUYECKUE BEIUYMHBI (IJIMHA,
yro, IIom@aab, 00bEM) MPH pelIeHU: 33134 U3 APYTrHUX y4eOHBIX MPEIMETOB U U3
peaabHOM JKU3HU; YMEHHME BBIUMCIATH F€OMETPUYECKHE BEJIWYMHBI (AJIMHA, YTOJ,
wiomaab, 00bEM, IUIOMIAAbL TMOBEPXHOCTH), HCIONB3Ysl HM3y4eHHbIE (DOpMyNBl H

MCTOABI, B TOM YHCIIC: IUIOMaAb IIOBEPXHOCTHU IIHpaMUABI, ITPU3MbI, KOHYCA,




HWINHAPA, IUIOMAnb cdepbl; 00béM Kyba, MNPSIMOYroJbHOTO MapajliesienuIesa,
nmupaMuibl, IIPU3MbI, OWIHWHApPA, KOHYCA, IIapa, YMCHUC HAXOAUTb OTHOLICHUC

00BEMOB MOAOOHBIX PUTYD
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YMeHne onepupoBaTh MOHSATUSMHU: MPSIMOYroJibHAasg CHUCTEMa KOOPAMHAT, BEKTOP,
KOOPJIMHATHI TOUYKHU, KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPa
Ha YHCJIO0, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalIspHOE MPOHU3BEIACHHE, BEKTOPHOE
MPOU3BEJICHUE, YrOoJl MEXIYy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBI METOJA Ul pEIIeHUs TEeOMETPUYECKUX 3aJad M 3aJad JpYyrux

y4eOHBIX TIPEIMETOB

YMenne BbpIOMpaATh MOAXOMSAIIMM METON JUIsl pelieHUs 3aJaud; I[MOHUMAaHHE
3HAUMMOCTH MATEeMAaTHKU B M3yYEHUHU MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHHM; YMEHHE pacliO3HABaTh MPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE NPUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITHH POCCUICKON U MHUPOBOMH

MaTE€MaTU4eCKON HayKu




IHHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, ITPOBEPAEMBIX HA EI'D 110
MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1  Ywucna u BEIYUCICHUS
1.1  HarypanbHble u enbie yucia. [Ipu3Haku 1eIMMOCTH IEeNbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOHM, MPOLEHTHI, OECKOHEYHbIE
' MIEPHOINIECKHE IPOOH
13 ApudmeTnueckuii KopeHb HaTypallbHON ctemneHu. [leiicTBus ¢ apudMeTHdecKUMU KOPHSIMHU
' HaTypaJbHOM CTETIEHU
14  Creness c nenbiM nokasareneM. CTENeHb ¢ palldOHAIbHBIM Moka3arenaeM. CBOMCTBA CTEICHU
15 CuHyc, KOCMHYC M TaHTE€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
1.6  Jlorapudm uucna. JlecaTuuHbie U HATypajabHbIE JOrapudMbl
JHeiictButenpubie  unciaa. ApudmMeThdeckue omepanuud ¢ JICHCTBUTENbHBIMH — YHUCIAMH.
1.7  IlpubnuxEHHbIE BBHIYMUCICHUS, INpaBUJa OKPYIJIEHUS, MpPHUKUAKA W OIEHKa pe3yJbpTaTa
BBIYMCIICHUI
1.8 | IIpeoOpa3oBanme BEIpAKESHUH
1.9 | KommiekcHble yucia
2 | YpaBHEHHS U HEPaBEHCTBA
2.1  llensie u 1pOOHO-pAIIOHAIBEHBIC YPABHEHUS
2.2  HppauunoHaibHBIE YpaBHEHUS
2.3  TpuroHoMmeTpudeckue ypaBHEHUS
2.4  Tloka3arenbHbIe U JOTapuPpMUUECKHE YpaBHEHUS
2.5  llensie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppauuoHaibHbIe HEpaBEeHCTBA
2.7  Iloka3zarenbHbIC U JOrapu(pMHUUECKHE HEPABEHCTBA
2.8  TpuroHoMmerpuyeckue HepaBEHCTBA
2.9  Cucrembl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Martpuiia CUCTeMbI JTUHEHHBIX ypaBHEHUN. OnpeaenuTe b MaTPHUIIbI
3 DOyHKINUK U TpaPUKH
3.1  ®yakuwms, cmocodwl 3amanus ¢GyHkuuu. ['paduk ¢yHkimu. B3anmHO oOpaTHbIE (GYHKIIHH.




Yérupie u Heu€éTHbIe pyHkuuu. [lepuoanueckue GyHKIUN

Ob6nacte ompeneleHduss WU MHOXECTBO 3HaueHUW QynHkuuu. Hymu ¢ynkiuu. I[IpomexyTtku

3.2  3HaKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl ¥ MHUHUMYMBI
¢byukun. Hanbomnbiiee 1 HauMeHbllee 3Ha4eHne QYHKIUU Ha IPOMEKYTKE

33 CrenenHast GyHKIUS C HATypaJdbHBIM U IEJIBbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBolicTBa
' U rpaduk KOpHS N-0if cTeneHn

3.4  Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu

3.5 IlokazarenbHas u norapupmudeckas GyHKINUU, X CBOHCTBA U rpaduku

36 Touku pazpbiBa. AcumnToThl rpadukoB ¢yHkiuil. CBoiicTBa (DyHKUMN, HENpPEpBHIBHBIX Ha
' OTpe3Ke

3.7 IlocnemoBaTrenbHOCTH, CIIOCOOBI 3aMaHUs OCIEN0BATEILHOCTEH

3.8  Apudmernueckas u reomeTpruecKas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaiausa

4.1  TlpowmsBoxnas ¢pyHkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA

45 [IpumeHeHre TPOU3BOJHONW K HCCIEIOBAHMIO (PYHKIMIA Ha MOHOTOHHOCTH M O3KCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTPE3Ke

4.3 | IlepooOpasnas. MHTErpan
) MHOXecTBa U JIOTUKa

5.1 | MHox)ecTBO, onepariuu HajJ MHOKecTBaMH. [narpammel Ditniepa — Benna

5.2  Jloruka
6  BeposaTHOCTB U CTaTHCTHKA

6.1 OmnwucarenbHas CTaTUCTUKA

6.2  BeposiTHOCTB

6.3 KomOunatopuka
7 | T'eomerpus

7.1  ®urypsl Ha IUIOCKOCTH

7.2  IlpsMble U IIIOCKOCTH B IPOCTPAHCTBE

7.3  MHOrorpaHHUKH

7.4 | Tena v MOBEPXHOCTH BPAILIECHUS

7.5  KoopauHaTbl 1 BEKTOPHI
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