Moanucaxo

undposon
@ noAnNuUCbIo:
KoueTkos
Anekcanap YTBEPX(I[EHA
4 ‘ BuKTOpPOBMY

[laTa: 2023.10.09 IIPUKA30M OT 24.08.2023 1. No 247

10:35:42 +03'00"

MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpPesKIeHne
«Ikoma-9KOTEX>»
ropoaa Koroscka Tam0oBcKoM 001acTH

Pabouasi nporpamma
cpeaHero o01ero 00pa3oBaHus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A

(na1s1 10-11 xkaccoB, 0230BbIil YPOBEHB)

KOTOBCK
2023



MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuyeOHOro Kypca «Anrebpa ¥ Hayajlla MaTeMaTHYECKOTO aHalu3a» 0a30BOTrO
ypoBHs ais obydatomuxces 10 —11 knaccoB paspaborana Ha ocHoBe denepaabHOTO rocyIapcTBEHHOTO
00pa30BaTENBPHOIO CTaHAApTa CpEeAHEro obmero oOpa3oBaHMsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, MpPEIBABIIEMBIX K MaTeMaTH4ecKoMy OOpa3oBaHMIO, M TPAAULHUHA POCCHUIICKOTO
oOpazoBanus. Peanuzamusi mnporpamMmbl  O0ECIIEUMBAET OBJIAJCHHE KIIOUYEBBIMA KOMIIETECHIIUSMU,
COCTAaBJIIONIMMU OCHOBY JUISI CaMOpa3BUTHA M  HENPEPHIBHOTO  00pa30BaHMsA, LEIOCTHOCTH
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS TMYHOCTH 00YUYaIOIIHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hadana MaTeMaTHYECKOTO aHAIM3ay» SBIISETCS OJHUM M3 HauOoJee 3HAYUMBIX B
IporpamMMe CTapIei MIKOJIbI, TOCKOJBKY, C OJTHOM CTOPOHBI, OH 00ecIieYnBaeT HHCTPYMEHTAIbHYIO 0a3y
JUISE M3YYEHUST BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JOTHYCCKOE H
abCTpakTHOE MBIIUICHUE YYallluXCsl HA YpPOBHE, HEOOXOIMMOM Uil OCBOEHUS KypcOB HMH(MOpPMATHUKH,
OOIICCTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B paMKax JaHHOTO Kypca ydYalluecs OBJIAJCBAIOT
YHHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKd, KoTopas ¢GOpMyIupyeT CBOM JIOCTHXKEHHUS B
MaTeMaTHYECKOH opme.

Kypc anreOpsl M Hayan MaTreMaTHYeCKOro aHalu3a 3aKjaJbIBa€T OCHOBY [JISl YCIIEUIHOTO
OBJIQJICHUS] 3aKOHAMHU (PU3UKH, XUMHH, OMOJOTHH, MOHUMAHUS OCHOBHBIX TEHICHIIMH SKOHOMHUKH H
OOIIIECTBEHHON JKHM3HH, IO3BOJIIET OPHUEHTHPOBATHCA B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MHCIOJIb30BaTh WX B IOBCEIHEBHOW >XM3HU. B TOXe BpeMs OBIaJieHUE
abCTpaKTHBIMU U JIOTUYECKU CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIUSIMU Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH  yTBEPIKICHHUS, HCIIONB30BaTh O000OOIICHHWE W
KOHKpETH3aIuio, a0CTparupoBaHue U aHAJIOTHIO, GOPMUPYET KPeaTUBHOE U KPUTHUECKOE MbIieHue. B
X0JIe M3y4YeHUsl anreOphl U HayaJl MaTEMaTUYECKOr0 aHaliu3a B CTapIICH IIKOJIE yJalluecs MOJy4aroT
HOBBII OIBIT PEHICHUS MPUKIAIHBIX 33/1ad, CAMOCTOSITENIBHOTO MOCTPOCHUSI MaTEMaTHUYECKUX MOJENen
peaNbHBIX CHUTyallMii ¥ MHTEPIPETAIMU TIOJYUYCHHBIX PEIIEHUH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B TMpUPOJE, HAYKE U B HCKYCCTBE, C  BBIIAOIIMMUCS
MaTeMaTUYeCKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc obnagaer 3HaYUTENBHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN peannu3yercs Kak yepes
y4eOHBI MaTepuasl, CIOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSA, TaK M 4epes
cenuQuKy yueOHOI JIeSITeTbHOCTH, TpeOyroreit CaMOCTOSTECILHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENILHON KOHIIEHTpAIlUK BHUMAHMS U OTBETCTBEHHOCTH 32 MOJIYYCHHBIA PE3YNbTaT.

B ocHoBe Meromuku oOydyeHuss anreOpe W HadajgaM MaTEeMaTHYeCKOro aHauu3a JIEKHUT
JeSTeTbHOCTHBIM MPUHITUTT 00YIEHUSI.

Ctpykrypa Kypca «AnreOpa M Hayala MaTEeMaTHYECKOTO aHalIHW3a» BKIIOYACT CIEIYIOIINUe
coJiepKaTeIbHO-METOANYecKue TUHNN: «Hucna u Beraucienus», « OyHkiuu u rpaduxny, «YpaBHEHHS U
HepaBeHCTBa», «Hawama wmartematmyeckoro ananuzay, «MHOXecTBa M JIOTMKa». Bce OCHOBHbIE
CoJIepKaTeIbHO-METOAMYECKUE JIMHUM HW3Y4aloTCSd Ha TPOTSHKEHWU ABYX JIeT OOy4YeHHs B CTapliei
LIKOJIE, €CTECTBEHHO JIOMOJIHSS JIPYT JIpyra M MOCTENEHHO HACHIIAsICh HOBBIMM TEMaMU U pa3jeiiaMu.
JlaHHBIN KypC SBJISIETCSI MHTETPATHUBHBIM, IOCKOJBKY OOBEAMHSET B ceOe CoAep)KaHWE HECKOIBKHUX
MaTeMaTHYeCKUX IUCIMILUINH: anredpa, TPUTOHOMETPHS, MAaTeMAaTUYECKUN aHAIHU3, TEOPUSI MHOKECTB U
ap. [To Mepe Toro kak ydamiuecsi OBJIaJIeBarOT BCE Oosiee MUPOKUM MAaTEMATHIECKUM ammapaToM, y HUX
MOCNE0BATENbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYH0 MOJIENb
peanbHOM CHUTYyalluu, MPUMEHATHh 3HAHUS, MOJTYYEHHBIE B Kypce «Anredpa W Hadajlia MaTEMaTHYECKOTO
aHalM3a», JUIsl PEIIeHUs CaMOCTOSTENbHO C(OpPMYIHpPOBAHHONW MaTeMaTHUECKOM 3aJauu, a 3areM
WHTEPIPETHUPOBATH MOTYUYEHHBIN pe3ysIbTaT.

CopepxarenpHO-MeTONUYECKass JuHHUS «YKcoa W BBIUMCICHHS» 3aBepiiaeT (hopMmupoBaHUE
HaBBIKOB MCIIOJIb30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HAYaTO B OCHOBHOM 1IKoiie. B crapmeit
mKojie 0coboe BHHMaHHE yaensercs (OPMUPOBAHHMIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJTIOYAIONIUX B CeOsl MCIOJIb30BAaHUE PA3IUYHBIX (OPM 3alucH JEHCTBUTEIBLHOTO YHCIIA, YMEHHUE
paIMOHAIBbHO BBITIOMHATH NEHCTBUS C HUMH, JIENaTh MPHUKUAKY, OLIEHWBATh pe3yibTar. OOydarommecs



MOJTy4YarOT HaBBIKA MPUOMMKEHHBIX BBIUYUCIICHHUH, BBIOJHEHUS JACHCTBHM C YHCIaMM, 3alMCaHHBIMHU B
CTaHJApTHOM (popMe, UCTIOJIb30BAHMS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKECHUH.

JIuaus «YpaBHEHUS M HEPAaBEHCTBA» pEAM3yeTcs Ha MPOTSHKEHWU BCEro OOyueHHs B cTapuiei
LIKOJIE, TIOCKOJIBKY B Ka)KJIOM pa3fielie IPOrpaMMBbl MIPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOLIUX 3a]ad.
OOyuaroruecss  OBJAJIEBAIOT  pa3IMYHBIMH ~ METOJAaMHM  PEUICHHs  IIeNbIX,  PalMOHAIbHBIX,
UppalMOHAIIbHBIX, IIOKA3aTENIbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUH, HEPAaBEHCTB
u ux cucreMm. IlomydeHHbIe YMEHHUS HCHOJB3YIOTCS MpPH HMCCICIOBAHUM (YHKIHMHA C TOMOIIBIO
IIPOM3BO/IHOM, PELICHUU MNPUKIAJHBIX 3aJad U 33/Ja4 Ha HAXOXKJICHHE HauOOJBIIMX U HAUMEHBIIMX
3HayeHud (yHkmu. JlaHHas coaepiKarenbHas JTUHHUS BKIIOYAeT B ceOs Takxke (pOpMHpPOBAHUE YMEHUI
BBINOJIHATE PAacy€Thl M0 (opmynam, NpeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX, MPPALUOHANBHBIX H
TPUTOHOMETPUYECKHX BBIPAKECHUH, a TaKkKe BBIPAKECHUH, COJIEPXKAIIUX CTENEHH U JIOTapUu(MBL
bnaronaps  u3ydeHuro  anreOpamdeckoro  Marepuana  IPOUCXOAUT  JalbHeillee  pa3BUTHE
AITOPUTMUYECKOTO M AOCTPAKTHOTO MBIIUICHUS YYalIuxcs, (OPMUPYIOTCS HAaBBIKM JI€AYKTHBHBIX
paccyxIeHU, paboThl C CUMBOJIBHBIMH ()OPMAMHU, MIPEICTABICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B
BUJIC PaBEHCTB W HepaBeHCTB. AunreOpa mnpemiaraer 3G (eKTUBHbIE WHCTPYMEHTHI ISl pEIICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa
HAayKU.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMU U TpaUKU» TECHO MepensieTaeTcs ¢ APyruMH
JMHUAMM Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIE 33JaéT IOCJIEN0BAaTEIbHOCTh M3YYEHHs MaTepuala.
W3yuenne cTeneHHOM, MOKa3aTeJbHOM, JOrapupMHUECKOW M TPUTOHOMETPUUYECKUX (QYHKIUH, HX
CBOWCTB ¥ Tpa)uKOB, UCIONb30BaHNE (DYHKIUI Ul peIIeHus 3aa4d U3 APYruX y4eOHBIX MPEAMETOB H
pEaJIbHOM JKM3HM TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM AHAIU30M, TaK U C PEIICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3TOM OosbIIoe BHUMaHUE ynaessieTcss (GOPMUPOBAHUIO YMEHUS BBIpaKaTh (GpopMylaMu
3aBHCUMOCTH MEXJ1y pa3jIMYHbIMU BEJIMYMHAMH, MCCIIEOBaTh MOJy4YeHHbIe (YHKLHHU, CTPOUTHh HX
rpaguku. Marepuan STOW coaepk aTeJIbHOM JIMHUM HAlElIeH Ha pa3BUTHE YMEHUNW U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXaTh 3aBHCHUMOCTU MEXJy BEIMYMHAMU B PA3JIMYHOM (opMme: aHATUTHUYECKOH,
rpaduueckoil u cioBecHol. Ero m3ydyeHue cnocoOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIIJICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenbHast JauHMS «Hawama MaremMaTH4ecKoro aHajau3a» IO3BOJSET CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YeCKMX, TaK W NPUKIAAHBIX 337ay, JOCTYNHBIX OOy4alolmMMmcs, Y
KOTOpBIX TIOSBIIETCS BO3MOMKHOCTH HCCJENOBaTh M CTPOUTh Trpa@uku (QYHKIUH, ONpenenirh HuX
HauOoJIbIINE U HAUMEHbIIINE 3HAUE€HUs, BBIYUCIATH IUIoMaan Guryp u o0bEMBI TeJl, HAXOIUTh CKOPOCTH
U yCKOpeHHMs npoueccoB. [laHHasi copepikarenabHasi JUHUS OTKPHIBAET HOBbIE BO3MOKHOCTH IOCTPOCHHUS
MaTEMaTHYECKUX MOJEIEH peaJbHBbIX CUTYyallud, HaXOXACHUS HAWIY4IIEero peUIeHHs] B MPUKIAIHBIX, B
TOM YHUCJIE COIMATbHO-3KOHOMHYECKHX, 33/a4yaX. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTHYECKOI'o aHalu3a
CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOPMAIBHO-JIOTMUECKOTO W KPEaTHBHOTO  MBIIUICHUS,
(GOpMHPOBAaHMIO YMEHMH pAaclio3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE U
uckyccrBe. OOydaronyecs y3HAIOT O BBLIAIOIIUXCSA pe3yiabTaTax, IMOJIYYEHHBIX B XOJ€ Ppa3BUTHUS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOIMYECKAss JIMHUA «MHOXeECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. Te0peTHKO-MHOXKECTBEHHBIE INPEACTABIEHUSI MMPOHU3BIBAIOT BECh KypC
IIKOJIbHOM MaTeMaTHKHU U IpeJylaraloT Haubojiee YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONINN BCE pa3Ielibl
MaTEeMaTHKHU U € MPUJIOKEHNUN, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKUE AUCIUILIMHBI B €IMHOE 1IEJI0E.
[loaToMy Ba)XHO JaTb BO3MOXKHOCTb IIKOJBHUKY IIOHUMAaThb TEOPETUKO-MHOMKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKHU U MCIIOIb30BaTh €r0 /Ul BHIPAKEHUSI CBOUX MBICIEH.

B kypce «Anrebpa W Havajga MaTeMaTHMYECKOrO aHajiM3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTEeMaTHYeCKOro MOJIEIUPOBaHUS, KOTOpbIE MPHU3BaHbl CPOPMHUPOBATH HABBIKK MOCTPOEHUS MOJENen
peanbHBIX CUTYaIMi, HCCIEOBAHUS 3TUX MOJENIel ¢ TIOMOIIBIO anmnapara aiaredpsl 1 MaTeMaTHYeCKOTro
aHaJIN3a U MHTEPIPETALMH TIOJYyYCHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KKIBIA U3 Pa3leioB
IIPOrpaMMBbl, IOCKOJIBKY BECH MaTepuall Kypca IHUPOKO MCIONb3YETCs sl pEIICHUs IPUKIAIHBIX 3aa4.
IIpu pemieHMM peanbHbIX MPAKTUYECKMX 3a/]ad ydalluecs pPa3BUBAIOT HaOIIOJaTeIbHOCTh, YMEHHE
HaxXoJWTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCsi,  HUCIOJB30BATh  AHAIOTHIO, 0000mWATh U
KOHKPETU3UPOBaTh NMpodieMy. JlesTenbHoCTh 0 OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAHBIX 3a/1a4
OpraHU3yeTCs B MPOLIECCEe U3YUEHUS BCEX TeM Kypca «Anredpa U Hayajia MaTeMaTHYecKOro aHajIn3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B ydeOHOM 1u1aHe Ha M3ydeHHe Kypca anreOpbl 1 Hayal MaTeMaTH4YeCKOro aHajan3a Ha 0a30BOM ypOBHE
oTBoIMTCS 2 yaca B Henemto B 10 kitacce u 3 yaca B Henento B 11 kimacce, Bcero 3a JBa roja o0ydeHus —
170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia U BBIYHCICHUSA

Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, TMPOLEHTHI, OECKOHEYHbIC
nepuoandeckue Ipodu. Apudmerndeckue omnepanud C palUOHAIbHBIMM YHCIIAMH, IpeoOpa3oBaHUs
YHCIOBBIX BbIpakeHui. [IpuMeneHue npobeld W NPOIEHTOB JUIsl pEIICHUS NPUKIATHBIX 33134 W3
Pa3IMYHBIX OTpACiIel 3HAHUN U PEaIbHON KU3HU.

JleiicTBUTENBHBIC YKCIIA. PalimoHaIbHBIC M HPPAIMOHATBHBIC YHCIa. ApHPMETHICSCKHE OTICPAITUH C
NeUcTBUTENbHBIMU YncaaMu. [IpuOnukEHHbIE BHIYMCIEHUS, IPAaBUIIa OKPYIJICHUs, IPUKHUIKA U OLIEHKa
pe3yJibTaTa BEIYMCICHUM.

Crenenp ¢ nenslM mnokazaresieM. CraHaapTHas ¢opma 3amucH  JIEHCTBUTEIBHOIO 4YHCIHIA.
Hcnonp3oBanne moaxoasimeil GopMbl 3aliCH ACHCTBUTEIBHBIX YMCET IS PEIICHHUS TPAKTUYECKHUX 3a7a4
U IIPEJCTaBJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATypalibHOW cTereHu. JleHCTBUS ¢ apuPMETHYECKUMH KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHT'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETPHUECKHUE (DOPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo MHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3aa4 ¥ 3aJa4 U3 Pa3IudHbIX
oOyacTell HayKH U peasibHOM JKHU3HU.

DyHKUMH U TPapuKu

OyHKuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo o6patHbie pyHKINU.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHu ¢yHkuuu. Hynu @ynkmun. Ilpomexytku
3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKITUH.

CrenenHas pyHKIMS ¢ HATYpaJbHBIM U LIEJBIM MOoKa3aTeneM. E€ colicTBa u rpaguk. CBoiicTBa U
rpaduK KOpHS n-0i cTeneH .

Tpuronomerpuueckass OKpPYXHOCTb, OIpeJeIeHHEe TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO

aprymMeHTa.

Hauyaia MaTeMaTH4YeCKOI'0 aHAJIN3a

IlocnegoBarensHOCTH, CITOCOOBI 3aJJaHusA MOCJIEIOBATEIILHOCTEMN. MoOHOTOHHEIE
IIOCIIEJOBATEIIFHOCTH.

Apudmerndeckass U reoMeTpuueckas mporpeccuu. beckoHeuHO yObIBaromasi reoMeTpuyueckas
mporpeccusi. Cymma OeckOHEYHO YOBIBarolel reomMeTpudeckoid mporpeccuud. Dopmyna CIOXKHBIX
MpOLEHTOB. Vcnoap30BaHte NPOrpeCcCuH ISl peLIEHUs PeallbHBIX 33]1a4 MPUKIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXecTBamHu. Jluarpammbl Oinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO arrapara JJis1 OIIMCaHUus PCaJIbHBIX MPOUCCCOB U HBHGHHP'I, Ipu pCHICHUHA
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO.



11 KJIACC

Yuciia 1 BbIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YUCEN.

Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOWCTBA CTEICHHU.

Jlorapudm uncna. JlecATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHs 1 HEPABEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUH. PelleHne NmpuUKIagHbIX 3a/ad € IOMOIIBIO CUCTEMbI JIMHEMHBIX
ypaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHNEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMaTHMYECKMX 3a/lad U 3a1ad U3
pa3nuYHBIX 001aCTe HAYKH U PeaIbHOM KU3HH.

DOYyHKUMH U TPaPUKU

Oyukuus. Ilepuonnueckue Qynkumu. [IpoMexyTku MOHOTOHHOCTH (YHKIMH. Makcumymbl u
MUHUMYMBI GyHKIMU. Haubonblee n HauMeHbllee 3HaueHne (yHKIMU Ha IPOMEXKYTKE.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnons3oBanue rpadukoB GYHKIUH IS peIICHUS YPABHCHUH U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpaukoB (QYyHKIMH A7 HCCIEAOBAHMUS IMPOLECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB U PEATIbHOU KU3HU.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3nIecKuil CMBICI TPOU3BOIHOM.

[IpousBonHble ayeMeHTapHbIX (QyHKIUHA. POpMylbl HAXOXKIAEHHS IPOU3BOJHOM CYyMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKIIHH.

[IpumeHeHue NpPOU3BOAHON K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U OKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs1 GYHKIIUU Ha OTPE3Ke.

[IpuMeHeHne MPOM3BOIHOM I HaXO0KJICHNs HAWIYYIIEro PelIeHUs B NMPUKIAIHBIX 3a/1adax, sl
OIIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (hOpMYIIOi UITH rpadruKoM.

[TepBoobOpaznas. Tabmauna nepBooOpasHbIX.

WuTerpan, ero reoMeTpudeckuii m ¢usudeckuil cMpica. Beluncnenue uHTerpana mo gopmyie
Hprorona—IJleitOHuna.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro mpeamera «MaTemaTHKa» IODKHO OOecCleurBaTh JOCTH)KEHUE HA YPOBHE
cpenHero oo6mero 00pa3oBaHHUS CIHEAYIOIMMX JIMYHOCTHBIX, METANMPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3ynbTaThl OCBOCHHS MpOorpaMMbl  yueOHOro mpeamera «MaTemaTHKa
XapaKTepU3yIOTCs:

['paxxmanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMHM OOYy4YarOIIEerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUUCKOTO OOIIECTBA, MPEICTAaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYDP, SABICHUM, MPOIEAYP TPaKIAaHCKOTO O0IIecTBa (BBIOOPHI, ONIPOCHI U TIP.), YMEHUEM
B3aMMO/ICHICTBOBATH C COIIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKITUSIMU U HA3HAUCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:



C(OPMHPOBAHHOCTBIO POCCUMCKON T'pa)KAAHCKOM WICHTUYHOCTH, YBAaXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHIICKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHUSM POCCUICKHUX
MAaTE€MaTUKOB U POCCUHMCKOM MaTeMaTH4YeCKON IIKOJIBI, K UCIOJIB30BAHUIO ITUX JOCTHKEHHU B JPYTHX
HayKax, TEXHOJIOTUSIX, cpepax SKOHOMHKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEW POCCHICKOr0 Haponaa; cOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, dTUYECKOI'O IIOBEJECHUsS, CBSI3aHHOIO C NPAKTUYECKUM IIPUMEHEHUEM JOCTH)KCHHMM HAyKU U
JEeSTeNIbHOCTBIO YIYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/a B IOCTPOCHHE YCTOMYUBOTO Oy IyIIEro.

DcTeTH4ecKoe BOCIIUTAHUE:!

3CTETUYECKUM OTHOLIEHHEM K MHPY, BKIIOUYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3334, pPEIICHWH, pPaCCyX IECHUI; BOCHPUUMYMBOCTBIO K MAaTEMAaTHYECKHM aCHEeKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO yYMEHHUS MPUMEHITh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax 3/I0pOBOTO U
0e3omacHOro 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO (340pPOBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUN M OTHbIXa, peryisipHas ¢uznueckas aKTHBHOCTB); (U3NYECKOTO
COBEPILIECHCTBOBAHUS, IIPH 3aHATUSAX CIIOPTUBHO-03J0POBUTEIIBHOMN AESITEIBHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOWS;, MHTEPECOM K Pa3IUYHBIM chepam
npodeccnoHanbHOM JEeSTeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW H €€ NPUIIOKEHUSIMHU, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied NpodeccHr W Peain30BBIBATH COOCTBEHHBIC KH3HCHHBIC
IUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEW KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PELICHUM IPAKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HANPaBIEHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO ~ JKOJOTUYECKOW  KyIbTypbl, ~TNOHMMAaHHEM  BIHMSHHS  COIHAJBLHO-
SKOHOMMYECKHX MPOILIECCOB HA COCTOSIHME MPUPOAHON M COLMANBHON Cpelbl, 0CO3HaHUEM TJ100aIbHOTO
XapakTepa HKOJOTHYECKUX MpoOJIeM; OpUEHTalMel Ha NpUMEHEHHWEe MaTeMaTW4YeCKHX 3HaHUM i
pelieHns 3ajad B 00JaCTH OKPYXaroIled Cpelbl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH WX BO3MOXKHBIX
MOCTIEACTBUM ISl OKPYKAKOLIEH CPE/IbI.

[{eHHOCTH Hay4YHOTO ITO3HAHMS:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
HayKl U OOIIECTBEHHOM NPAKTUKH, OHMMaHHUEM MAaTeMaTH4YeCKON HayKu Kak cgepbl YeloBEYECKOU
JESATEIBHOCTH, JTAllOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHs LIUBHUIIM3ALMU; OBJIAJCHUEM S3BIKOM
MaTeMaTHKM M MaTEeMaTU4YeCKOHW KYyJbTYpOM KaK CpEIACTBOM IIO3HAaHUS MHPA; TOTOBHOCTBIO
OCYILIECTBIIATH IIPOEKTHYIO M UCCIIEN0BATENBCKYIO JEATEIBHOCTh MHANBUIYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS TMpOrpamMmbl ydeOHOro mpeamera «MaTeMaTHKa
XapaKTepU3YIOTCSl OBJIA/ICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCliCEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUSHBIMU OCUICINEUAMU, YHUBEPCATbHIMU Pe2YIAMUSHIMU OeUCMBUAMU.
1) VYnusepcanvnvie noznasamenwvnvie Oeiicmeus, obecneuusarom @opmuposarue 0a306blx
KOCHUMUBHLIX ~Npoyeccos obyuarwuxci (oceoenue Memooo8 NOZHAHUAL OKPYXHCAIoWe20 Mupa,
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).
ba3oBble nornueckue 1eMCTBUS:
® BBIABISTH M XapaKTePU30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMAaTHUECKUX OOBEKTOB, MIOHSATHH,
OTHOIICHUH MEXJy TMOHATHAMHU; (OPMYIUPOBATH OMpECIICHUs TOHITHH, YCTaHABIINBAThH
CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS JIsi 000OIIECHNUS U CPaBHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3a;
® BOCHPHHHMATH, (OPMYIUPOBATH U TNPEOOPaA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC W
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

® BBIBIATH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeYUs B (haKTax,
JaHHBIX, HAONIONEHUSX W YTBEPXKIEHUSAX; TMpeajaratb KpPUTEpUU JJIsi  BbISIBICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;



e JenaTh BBIBOJABI C UCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHAYKTHBHBIX
YMO3AKJIOUECHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

® [IPOBOJUTH CAaMOCTOSITENIBHO J0Ka3aTeJbCTBA MAaTEMAaTUYECKUX YTBEPXKICHMH (MpsMbIE U OT
NPOTHBHOTO), BBICTpaMBAaTh aPTryMEHTALMIO, NPUBOAUTH TPUMEpPBl U KOHTPIPUMEDHI,
000CHOBBIBaTb COOCTBEHHBIE CYKICHUS U BBIBOJIBI,

e BEIOMpaTh croco0 pemeHus yueOHOH 3ajgaun (CpaBHHMBATH HECKOJIBKO BAapHAaHTOB pEIICHUS,
BbIOMpATh HanOoJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

ba3oBele uccnenoBaTenbCkue IeHCTBUA:

® UCMOJB30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUA HMHCTPYMEHT MO3HAHUSA; (OPMYIUPOBATH
BOMPOCHI, (HUKCHPYIOIIUE MPOTHBOpPEYHE, MpoOJieMy, YCTaHABIMBATh HMCKOMOE M JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3ULIMIO, MHECHHE;

® TIPOBOJIUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIHN 3KCIIEPUMEHT, UCCIIEJOBAHUE TI0 YCTAHOBIICHHIO
0CcOOEHHOCTE MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOILECCa, BBISBICHUIO 3aBHCUMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

®  CaMOCTOSITENFHO (OPMYIHPOBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEIAEHHOTO
HaOJIOACHNS, HCCIIEIOBAHMUS, OLIEHUBATh JOCTOBEPHOCTH MOIYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKKE BBIABUIaTh HPEATIONIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabota ¢ napopmanmei:

® BBIIBIAITH AeDUIUTHI MH(DOpMAIUK, JaHHBIX, HEOOXOJMMBIX IJIi OTBETa Ha BOMPOC U JUIS
peIeHHs 3a/1a9H;

e BpIOMpaTh  MHPOPMALMIO U3  HUCTOYHMKOB  Pa3IMYHBIX  TUIOB,  aHAJIU3UPOBATH,
CHCTEMAaTH3HpPOBAaTh ¥ WHTEPHPETUPOBATh HWHPOPMALMIO PA3TUYHBIX BHIOB U  (QOpM
IIPEJICTABICHMUS;

® CTPYKTYpHUpOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (OpPMAax, WILTIOCTPUPOBATH
rpaduyecku;

® OIIEHUBATh HAAEKHOCTh HH(OPMALIMH IO CAMOCTOATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuuseepcanvuvie KoMMynukamueHuvle Oelicmeus, o0Oecneuusarom - cQOpMUpO8aAHHOCMb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOmieHue:

® BOCIPHHHUMATH B (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U IENSIMU OOIIIECHMUS,
SICHO, TOYHO, TPAMOTHO BBHIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W INHUCHBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMS [0 XOY PEIICHUs 3aa4l, KOMMEHTUPOBATh MTOJyYEHHBIH pe3ysbTar;

e B XxoIe OOCYXICHHS 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXTaeMOH TeMbI, MPOOIEMBI,
pemaeMoi 3ajauu, BHICKAa3bIBaTh WICH, HAICJICHHBIE HAa TIOMCK PEIIEHUS; COMOCTABISTh CBOU
CYXJIEHUS C CY)KICHUSMH JIPYIMX YJaCTHUKOB JUAJIOra, OOHAPYKUBATh PAa3JIMYMe U CXOJICTBO
MO3UIINI; B KOPPEKTHOH (hopme (PopMyITnpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,

® [PEACTaBIATh PpE3yJNbTaThl pEIIeHUS 3a/Ja4yM, SKCIIEPUMEHTa, MCCIEeJ0BaHUs, MPOCKTa,;
CaMOCTOSITENTbHO ~BBIOMpaTh (opMmaT BBICTYIUIGHHUS € Y4€TOM 3a/7ad NpPE3CHTAlMU M|
0COOEHHOCTEH ayAUTOPUH.

CoTpynHHYECTBO:

® TIOHMMAaTh W WCIIOJIF30BaTh INPEUMYIIECTBA KOMAHTHOW W WHAMBHIYaTbHOH pPaOOTHI IpH
pemieHNH Y4eOHBIX 3a/1a4, TPUHUMATH [EIb COBMECTHOW JESTENBHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacHpeAesaTh BUIbl pabOT, JOrOBApUBATHCS, 0OCYKIATh
MIPOIIECC U Pe3ybTaT pabOThI, 0000aTh MHEHUS HECKOJBKUX JIFOJICH;

e y4yacTBOBaTh B TPYNNOBBIX (opMax paboTbl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIe
LITYPMBI» U HHBIE); BBINOJHATH CBOK 4acTh pabOThl M KOOPAMHUPOBATh CBOU JAEHCTBHS C
JIPYTUMH YJIC€HAMU KOMAaH/bI;, OIIEHMBATh KadeCTBO CBOETO BKJIaga B OOIIMI MPOAYKT IO
KpUTEpHIM, CHOPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pezynamuenvle Oeiicmgus, o0Oecneyusarom QopMUposaHue CMbiCIO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzanus:



COCTABJIATH IIJIaH, aJITOPUTM PEIICHUS 3a[au, BEIOUPATh CIIOCO0 peIieHus ¢ y4ETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIIECHUH C
y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTpPOJIb:

® BJAJCTh HABBIKAMHU IO3HABATENBHON pe(IEKCHM KaK OCO3HAHUS COBEPINAEMBIX JCHCTBHHA H
MBICIMTENBHBIX ~ IPOLECCOB, MX pe3yabTaTOB; BJIAIeTh CHOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS MIPOLIECCa U Pe3yiIbTaTa PEIICHUS MAaTEMATUYECKOM 3a1a4;

® [IpeABUJAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTHh IIpM PELIEHUH 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JaHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLIEHUBATb COOTBETCTBHE PE3YyJIbTATa LENIU U YCIOBUAM, OOBSICHATh IPUUMHBI TOCTHKEHUS WU
HEJIOCTHXKEHHUS  pe3yJbTaToB  JAEATENbHOCTH, HAXOAUTh  OWIMOKY, JaBaTb  OLIEHKY
PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

OcBoenune yd4eOHOTO Kypca «Anredpa U Havajga MaTEMaTHYECKOTO aHaJIu3a» Ha YPOBHE CPEIHETO
o01rero o0Opa3oBaHus JOJDKHO OOECIICUUBATh JIOCTUKCHUE CIICAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC

Yucsia 1 BbIYHCIEHUS

OnepupoBaTh MOHATUAMU: PALIMOHATIBHOE U AEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAS U JI€CATHYHAsS
IpOoOb, TPOLIEHTHI.

Beinonuate apupmeTnyeckue onepamnuy ¢ paliioHaIbHBIMU U JIeHCTBUTENbHBIMU YUCIIAMH.

BeimonHATs npuOIMKEHHBIE BBIYUCICHHS, UCTIONB3Ys MpPaBUIIa OKPYTJICHUS, JeaTh MPUKUAKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUH.

OnepupoBarh TOHATHAMHU: CTETEHb C LENBIM TIOKa3aTeleM; CcTaHaapTHas (opMa 3amucH
JeMCTBUTENILHOTO YHUCIIA, KOPEHb HATypalbHOI CTENEeHH; UCIOJIb30BaTh MOAXOASAIIYI0 (GOpMY 3amucH
JeWCTBUTENBHBIX YMCEN I PELIeHNUs TPAKTUYECKUX 3a/1a4 U IPEeACTaBICHUS TaHHbBIX.

OmnepupoBath MOHATHSIMU: CUHYC, KOCHHYC M TAHTEHC TIPOU3BOJILHOTO YTJIa; MUCIIOJIb30BaTh 3aIUCh
MIPOU3BOJIHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSMH: TOXKIECTBO, YypaBHEHHME, HEPABEHCTBO; L€J0OE, pPALUOHAIBHOE,
MppalroHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPaBHEHNE;

BeinonuATe npeobpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAKEHUM M pEIIaTh TPUTOHOMETPUUYECKHE
YpaBHEHUS.

BeimonHATe npeoOpazoBaHus 1IETbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX BBIPAKEHHH M pelaTh
OCHOBHBIE THIIBI IIEITBIX, PAIIMOHATHHBIX U HPPAITMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

[IpuMeHATH ypaBHEHHMS W HEpPaBEHCTBA JUIsl pEIICHHs MaTeMaTH4ecKHUX 3ajJad M 3a1ad u3
pa3IMYHbIX 00JacTel HayKH U peasbHOM JKU3HH.

MonenupoBaTh peajibHble CUTYAllMM Ha s3bIKE€ anreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA 10 YCJIOBHUIO 3aJIa4M, HMCCIEOBATh IOCTPOCHHBIE MOJETH C HCIOJIB30BAaHHEM arapara
anreOpsl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh MNOHATHAMU: (QYHKUUS, CHOCOOBI 3adaHus (PYHKIUH, OOJIACTbh OIpeNeNeHus
MHO’KECTBO 3HAaUeHUN QYyHKIUU, rpa@uK GyHKINH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTh (YHKUMHU, HYIU (YHKIHH, TPOMEKYTKU
3HAaKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky QyHKIMHA U1 pELIeHNs] ypaBHEHUH.

CtpouTth 1 unTaTh rpadKu TUHEHHON (HYHKIIMH, KBaIpaTUIHOW QYHKIIUU, CTETICHHOW (YHKIIUHU C
LEJIBIM TTOKa3aTeJIeM.



Hcnonb3oBatk rpaduku GyHKIUNA IS UCCIETOBAHUS MPOLIECCOB U 3aBUCHMOCTEH MPH PEIIeHUN
3a/1a4 U3 OpYTux y4eOHBIX MPEIMETOB U PEeaTbHOM KHU3HU; BRIpAXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEXAY
BEJIMYMHAMHU.

Hayana maTeMaTH4ecKoro aHajimsa

OnepupoBarh MOHATHSIMH:  IOCJIEIOBATEILHOCTh, apumeTndeckas ¥ IeOMETpHYecKas
MIPOrPECCHUMU.

OnepupoBarh TMOHATHSAMH: OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKas IMPOrpeccus, CcyMMma
0ecKOHEYHO yObIBaIOLIECi reOMETPUUECKON TPOrPECCHH.

3a/1aBath MOCIEA0BATEIHFHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEH M IPOTPECCHM ISl PELIEHUs pealbHBIX 3aJad
MPUKJIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBath NOHATUSIMU: MHOKECTBO, ONIEPAIIMN HA/l MHOYKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUisl ONMCAaHUS pPEATbHBIX IIPOLECCOB U
SIBJICHUH, IPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATHIMU: ONPEEICHUE, TEOPEMA, CIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA

OnepupoBarh NOHATUAMU: HATYPAJIbHOE, LIEJI0€ YNUCIIO0; CI0JIb30BaTh IPU3HAKHU JAEITUMOCTHU LEINbIX
YHCell, Pa3I0KEeHHUE YMCia Ha MPOCThIe MHOYKUTEM JIs1 PEIICHUS 3a/a4.

OnepupoBarh MOHATHUEM: CTEIIEHb C PALlMOHAJILHBIM [T0KA3aTEIEM.

OnepupoBarh NOHATHAMHU: JIOTapu(M Yncia, JECITUUHBIE U HATypallbHbIE TOTapU(MBbIL.

YpaBHeHus U HEPaBEeHCTBA

[IpuMmeHsTh CBOMCTBA CTENEHU MJs MPeoOpa30BaHUs BBIPAKEHUN; ONEPUPOBATH MOHITUSIMHU:
[I0Ka3aTeIbHOE YpPaBHEHHE U HEPABEHCTBO; pEIaTh OCHOBHBIE THUIIBI IOKA3aTEJIbHBIX YPAaBHEHUH H
HEPABEHCTB.

BoinonHATe npeoOpa3oBaHusl BBIPAKEHUH, COAEpKAIIUX JOrapu(Mbl; ONEepUpOBaTh MOHITUSIMMU:
Jorapu(pMHUECKOe YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI JIOTApU(PMUUECKUX ypaBHEHUN U
HEPABEHCTB.

HaxoauTs perieHus npocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUIMU: CHCTEMA JIMHEHHBIX YPaBHEHUN U €€ pEelleHHUe; UCII0Ib30BaTh CUCTEMY
JIMHEWHBIX YPaBHEHUM JUIsl peLIEHUs IPAKTUYECKUX 3a/1a4.

Haxomute pemeHus MNpOCTEMIIMX CUCTEM M COBOKYINHOCTEM palMOHAIBHBIX YPAaBHEHUM U
HEPABEHCTB.

MonenupoBaTh peajibHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBJIATh BbIPAXKEHHS, YpaBHEHMUS,
HEPABEHCTBA U CHCTEMBI 110 YCJIOBHIO 3a/layM, UCCIIEJ0BATh ITOCTPOEHHBIE MOJENIN C HUCIIOJIb30BAaHHEM
anmnapara ajnreOpsl.

DYyHKUMH U TPaPUKU

OnepupoBaTh MHOHATUAMU: Mepuoandeckas (QYyHKUHS, MPOMEKYTKHM MOHOTOHHOCTH (YHKIIUH,
TOYKM SKCTpeMyMma (YHKIMHU, HauOoJplllee M HAaUMEHbIee 3HA4YeHHUs (QYHKIUU Ha IPOMEXYTKE;
MCIOJIb30BaTh UX ISl UCCIeI0OBaHUS (YHKIMH, 3alaHHON rpaduKoMm.

OnepupoBaTh NOHATHAMM: TpadUKU MMOKA3aTENbHOU, JIOrapu()MUUIECKOH U TPUTOHOMETPHUUECKUX
¢byHKIMH; n300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U MCMOJb30BaTh JUIsl pElICHUsS YpaBHEHUU U
HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH TpaUKU JIMHEHHBIX YpPaBHEHMH U MCIIONB30BAaTh UX
JUIS PEILIEHUS] CUCTEMBI JINHENHBIX YPaBHEHUM.

Hcnonw3oBark Tpadmku (QyHKIUE JUIsi UCCIENOBAaHMS TMPOILIECCOB M 3aBHCHUMOCTEH W3 JIPYTrUX
y4eOHBIX TUCIHUTLIHH.

Hayana maTeMaTH4ecKoro aHajimsa

OmnepupoBaTh MOHATUAMHU: HeNpepbiBHAsA (YHKIMS, NPOU3BOAHAA (YHKIMM; HCIOIB30BATh
TCOMETPUUYECKUI B PU3NUECKUIN CMBICI TIPOU3BOJIHOM JIJISl PEIICHUS 3a/1a4.

HaxonuTe mnpou3BOJHBIE 3IEMEHTAPHBIX  (DYHKIMH, BBIYUCIATH IMPOU3ZBOJHBIE  CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHA.



Hcnonb30BaTh MPOU3BOMHYIO AJIs HCCIENOBAaHUS (DYHKIMM HA MOHOTOHHOCTH U DKCTPEMYMBI,
MPUMEHSITh Pe3yJbTaThl UCCIICIOBAHMS K TIOCTPOCHUIO Ipa(HUKOB.

Hcnonb30BaTh MPOU3BOIHYIO [Tl HAXOXKICHUS! HAMITYUIIIETO PEIICHHS B TPUKIIATHBIX, B TOM YUCIIE
COIMAJILHO-DKOHOMHYECKHX, 3aa4ax.

OnepupoBarh MOHATUSMU: IEPBOOOPA3HAS U HHTETPaAJ; TOHUMATh TCOMETPUUCCKUNA U (PH3UICCKHIA
CMBICJI HHTETpaJia.

Haxomute mepBooOpa3HbIe »JJIEMEHTApHBIX (YHKIMH; BBIYUCIATH HHTErpal 1o (opmyre
Herorona—JleiiOuuma.

Pemarp mnpukiagHbpie 3amadd, B TOM YHUCJIE COIUAIBHO-D)KOHOMHUYECKOTO U (U3HUECKOTO
XapakTepa, CpeICTBAMH MaTEMaTHYECKOTO aHAIH3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KosmnuecTBo yacoB JIeKTPOHHBIE
~ HammeHoBaHMe pa3aesioB U TeM (undposble)
n/ P Becer Konrpoabn — IIpakruueck bp
MPOrpaMMbl o0pa3oBaTeJibH
n 0 ble paboThl ue padboTsbl

ble pecypchl

MHoecTBa pallHOHAJIBHBIX U
JNEHCTBUTENbHBIX YHCET.

1 14 1
PanmonansHbie ypaBHEHHS U
HEPAaBEHCTBA

) Oyukuuu u rpaduku. CteneHs ¢ 6

OCJIBIM ITOKAa3aTCJICEM

ApudmeTnueckuii KOpeHb n—ou
3 crenenu. MppauvoHanbHbIe 18 1
YpaBHEHHUS U HEPABEHCTBA
Dopmyisl

4 TpuronoMerpuu. Tpuronomerpuy 22 1
€CKHE ypaBHEHUS

ITocaenoBaTeIbHOCTH U

5 5
MIPOTPeCcCuu
6 [ToBTOpEHHE, 0606H1€HI:I€, 3 1
CHCTEMAaTH3alMs 3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOI'PAMME




11 KUIIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue

Ne (uupoBbie)
a3/1eJIOB U TeM KonTpoabubie  IlpakTunueckue
nwn P Bcero P P 00pa3zoBaTebHbIe

NporpamMmmsl padoThbI padoTbI pecype

CreneHs ¢
paroHaIbHBIM
IIOKAa3aTeIICM.
IlokazarennHas
byHKIHSA.
IlokazaTennHBIC
ypaBHEHUS U
HEpPaBEHCTBA

Jlorapupmuueckas

byHKIHSA.

2 Jlorapupmuueckue 12
YpaBHCHHUS U

HEpaBEHCTBA

Tpuronomerpuueckue

GYHKIIUU ¥ UX

3 rpaukH. 9 1
Tpuronomerpuueckue

HEPaBEHCTBA

[IpousBoHasi.

4 [Ipumenenue 24 1
MPOU3BOAHOMN
WNHterpain u ero
MIPUMEHEHUS

6 Cucremsl ypaBHEeHUN 12 1

HatypanbHble 1 1ienble
qucia

[ToBTOpEHME,
00o001enue,
cucTeMaTu3anus
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

18 2

102 6 0
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