MHWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJEPAIINU
MunucrepcTBo 06pazoBanusi KaimHuHrpaackoit obiactu

MO "CnaBckuit MyHUIIMTIATBHBIN OKpYT KanunuHrpaackon odnactu"

MBOY "Bboapmakosckas COIL"

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoautens meroguyeckoro 3amectutenb aupekropano  Jupexkrop MbOY
00BeIMHEHUSI YBP "bonpmaxkosckas COII"
SkoBnesa 1.B. Cumaxkosa U.B. biuszniok M.A.
«16» aBrycra 2023r. «16» aBrycra 2023r. [Tpuka3z Ne 227 ot 16.08.2023

JoKyMeHT nognucaH aneKTPOHHON NOANUCHIo
BnusHiok Mapua AgamoeHa
008D11FA140A1557CF5A3A351C765C80A7
Cpok genctauma ¢ 10.02.2023 go 05.05.2024

PABOYAS ITPOI'PAMMA
Y4eOHOro npeamMera «AJredpa v Ha4YaJIa MATEMATHYeCKOT0 aHAJIU3A.
Yriay0JaeHHbIil YPOBEHb

st ooyyaromuxest 10 — 11 kaccos

bomnsmniakoBo
2023



MHNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa M Havajga MaTEMaTHYECKOIO aHAIM3a» SIBIIAETCA
OTHMM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHWs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAyUYHBIX KYpCOB, a C IpPYroil CTOPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOopas (GopMyIaupyeT cBoU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpbsl U Hayajd MaTEMaTUYECKOIO aHalv3a 3aKJIaJbIBAaeT
OCHOBY JJI YCIEUIHOIO OBJAJCHUS 3aKOHAaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHIUHN Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJs JajbHEWIero oopa3oBaHus U B
MOBCEIHEBHOM JXKM3HHU. B TO ke Bpemsi OBIaJeHHE aOCTPAaKTHBIMU M JIOTUYECKH
CTPOTMMHU KOHCTPYKIIUSIMU anreOphl M MaTEeMaTHYeCKOro aHallh3a pPa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMA U PACCYXAaTh ACIYKTUBHO, UCIOJIB30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIIICHUE.

B xoxe u3yuyeHusi yueOHOro Kypca «Anredbpa v Havajlla MaTeMaTH4YeCKOro
aHalln3a» 00ydYaroIIuecs IMOJy4aroT HOBBIM OMBIT pEIIeHUs MPHUKJIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUST MAaTEMAaTUYECKUX MOJEJIEH PEallbHbIX CUTYyallWw,
UHTEPIIPETAllud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCS C  MpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 00nanaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIHAIIOM,

KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI



(GbOopMUPOBaHUIO HAYYHOTO MHPOBO33pPEHUsS, TaK W dYepe3 crneuuduxy ydeOHOi
NESTENIbHOCTH, TpeOyIolel MPOJOIKUTENFHOM KOHIICHTPAIlMM  BHHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4ECKOIro
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHaJln3a» BbIIETIEHBI CIEAYIOUINE COAEpKATEIbHO-METOANYECKHE TuHuM: «Hucna
U BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTHUeCKOro aHanm3a», «MHoxkecTBa © Joruka». Bce ocHOBHbBIE
COJIEPKATEIbHO-METOANYECKUE JIMHUMA U3Yy4YaloTCsd Ha MNPOTSHKEHUU JABYX JIET
oOydeHHs] Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUsA, €CTECTBEHHO JIOIMOJIHSIS
Jpyr Ipyra U MOCTENEHHO HACHIIAACh HOBBIMM T€MaMHU U pasjeiaMu. JlaHHBIH
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe
COJIEp)KaHUE HECKOJIBPKMX MaTeMaTHUeCKUX JMCUUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETpPHUSI, MAaTEMaTUUYECKU aHaiu3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydarouiuecs OBIAJEBAalOT BCE Ooiiee
HIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX MOCJIEI0BaTeNIbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKyl0 MOJIeJb peallbHOM
CUTYaIluH, MPUMEHATH 3HAHUS, MOTYYCHHbBIE TP U3YYCHUU y4eOHOTO Kypca, IS
pellIeHus] CaMOCTOSITENTFHO C(HOPMYIUPOBAHHONW MaTeMaTUYECKOM 3aJauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-MeTOAMYECKass JTUHUA «YKciia ¥ BBIYKMCICHUS» 3aBeplIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01iero
oOpazoBanusi oco0oe BHUMaHHE yAensercs  (OPMHPOBAHUIO  HABBIKOB
palroHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIMX B C€0sl MCHOJB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4YMcia, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHbIE

BBIYHCJICHUA, OLUCHWBATH YMCJIOBBIC BBIPAKCHUS, pa6OTaTb C Mar€cMaTu4CcCKUMMH



KOHCTaHTaMH. 3HAKOMBbIE OOYyYaloOIIMMCS MHOXKECTBAa HATypalbHbBIX, IEIBIX,
pallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JONOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HCEl. B KaXIOM M3 HOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHbIE €My cCIenu(puIecKue 3aaud W ONEpaluu: JCJICHHUE Haleno,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE II€JIbIX YHUCEN, OCOOble CBOWCTBA
pallMOHANBHBIX U UPPALMOHATIBHBIX YHCEN, apu(METUYECKUE OIepalluu, a TaKxKe
W3BJICYCHUE KOPHSA HATYypAJIbHOW CTEIEHU HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
biaronmapss mocienoBaTeapHOMY PACIIMPEHUIO Kpyra MCIIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM MX IIPUMEHEHMS JUIA PELICHUS PA3JIUYHBIX 33134
(bopmupyeTCcsl MPEeNCTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HAYKH M €€ pOoJiM B
IOCTPOCHUU MOJIEJEH peaJbHOr0 MHUpA, HMIMPOKO HCIOJIB3YIOTCS 0000IIeHHuE U
KOHKPETHU3ALUS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pPEAIU3YETCSA Ha IPOTSHIKEHUU BCErO
oOyueHusi Ha YPOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJOM
paznene IIporpammel IpPeRyCMOTPEHO pEMIEHHWE COOTBETCTBYIOIIMX 3anady. B
pesynbrare OOydarIIuecs OBJAJCBAIOT PA3IUYHBIMM METOJIAaMU  PEUICHHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, TMOKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHECHHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
coaepkammx napaMmeTpsl. I[lomydeHHbIE yMEHHMST IIMPOKO HCIHOJIB3YIOTCS IIpU
UCCJIEeNOBAHUM (DYHKIMM ¢ TTOMOLIBI0O MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 33724 Ha HAXOXJCHUE HAMOOJIBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUH.
JlanHasi comepxkaTesbHasi IMHUSA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Tsl 1o  ¢opMmynaMm, MpeoOpa3oBaHUsl  PalMOHAIBHBIX,
MPPAUMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUN, A TAKXKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmsl. brarogaps m3ydeHuro anredGpandeckoro
Mareprajia  MPOUCXOAWUT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINUICHUS OO0yYarOIMMXCs, (OPMUPYIOTCS HABBIKW JIETyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS

3aKOHOMEPHOCTEH M 3aBUCHMOCTEHl B BHJIE PAaBEHCTB M HepaBeHCTB. Ausre0Opa



npemiaraeT d(PQGEeKTHBHBIE WHCTPYMEHTBHI JUISI PEHICHUS TPAKTHYCCKUX W
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopnepxarenpbHO-MeTOAMYeCKass JUHUS «DyHKIMM W Tpadukm» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337aET MOCJIeIOBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIMOJIb30BAaHUE (PYHKIIUMN JIJIST peUIeHUs 3a7a4 U3 APYrHX Y4eOHBIX
PEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK ¢ MAaTeMaTHYECKUM aHAJIM30M,
TaKk W C pEIICHHEeM ypaBHEHUWH M HepaBeHCTB. [Ipum 3ToM Oosbllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJaMU 3aBUCHMOCTH MEXKIY
pa3sTUYHBIMA BEJIMYMHAMH, HCCIICOBATh TOJyYCHHBIE (QYHKIIUH, CTPOUTH WX
rpaduku. Marepuan 3Tol coJepKaTeITbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HABBIKOB, IO3BOJISIONIMX BBIpAXKAaTh 3aBUCMMOCTH MEXKIy BEIUYMHAMHU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHua «Hauana mMareMaTHyeckoro aHalin3a) TMO3BOJISIET
CYIIIECTBEHHO PACUIUPHUTHh KPYT KaK MaTeMaTUYeCKHX, TaK W MPUKJIAJHBIX 3aj1ad,
JOCTYMHBIX OOYYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpa@uky  CIOXKHBIX (YHKIWNA, OMPENENsATh WX HauOOJBIINE W HAMMEHBIIHNE
3HAYEHUsI, BBIYMCIATH TUIOMIAAU GUTYp U OOBEMBI TN, HAXOAWTH CKOPOCTH H
yCKOpeHusi TpoleccoB. JlaHHas conepkaTenbHas JHMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MaTeMaTHYECKUX MOJeNed pealbHBIX CHUTYaIluH,
MO3BOJIICT HAXOAWTh HAWJyylllee pEHIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTHYECKOTO
aHanm3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOrO, (OPMATBLHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS

3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE U MCKyccTBe. OOydarommecs y3HaT O



BBIJIAIONIUXCS Pe3yibTaTaX, IMOJYYEHHBIX B XOJE pPa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPH3BAHbI
CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH peallbHbIX
CUTyalluii, WCCIEAOBAHMS 3TUX MOJENEH C TMOMOUIBI0 afmapata aireOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEepPIpEeTalud MOJyUYeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4e0HOro Kypca MIMPOKO HCIOIB3YeTCs NIl pelIeHHs] MPUKIaAHbIX 3anad. [Ipu
pelleHn:  peanbHBIX  TMPAKTUYECKUX  3aJad  OOydaromuecs  Pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHu3yeTcsi B IpOILecCe M3yueHHUsi BCeX TeM Y4eOHOro kypca «Anredpa u
Havajia MaTeMaTUYECKOTO aHaTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yueHune yueOHOro Kypca «AnreOpa M Havaja MaTeMaTH4YECKOTO

aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heaento), B 11

kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucaa v BBIYMCICHUA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEUHbIE  MepuoAuYecKkue Japodu. ApudpmeTuyeckue  omepanud C
palMoHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMs YUCIOBBIX BhlpakeHui. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PELICHHS] MPUKIAJAHBIX 3a/1ad U3 Pa3IudHbIX OTpaciel
3HAHWUU U PEATIbHOU KU3HU.

JlelicTBuTenbHble 4ucla. PanuoHalbHBIE W MPPAUMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud € JEUCTBUTEIbHBIMU Yuciaamu. [IpubnmxEHHbIe
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CranpaptHas  ¢GopMma  3amucu
nefcTBUTeNbHOrO  yMcia. Mcnonb3oBaHue —moaxonsdmed  (Gopmbl  3amucu
JEUCTBUTEBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3aJad U IPEACTaBIICHUSA
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWcTBust  C
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXKJIECTBEHHBIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelieHHe HEpaBEHCTBA.
Meron nHTEPBAJIOB.

Pemenne nensix u JpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pelenue TpUroHOMETPUYECKUX YPABHEHUIA.



[IpumMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a]ad
W 3a]1a4 U3 PA3JIMYHbIX 00JacTe HAYKH U PEaTbHOU KU3HH.

DyHKUMH U TPaPUKH

Oynkuusa, cnocodsl 3amaHus QyHkuuu. [paduk  Qysakuuu. Bzanmzo
oOpartHbie (QYHKITUH.

OOnacTh onmpeneneHnss 1 MHOXECTBO 3HaueHUi pyHkuuu. Hynu ¢ynkuun.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIHH.

CrenenHasi (pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0ii CTENEHH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPEIEIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Havana mareMaTH4ecKOro aHAJIN3a

[TocienoBaTeIbHOCTH, CHOCOObI 3aJlaHus IIOCJIEIOBATEIIBHOCTEM.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

Apudmernueckas U reomerTpuueckasl nmporpeccuu. beckoneuyHo yoObiBaromnias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBbIBaIOIEH reoMEeTpUYECKO
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. MCronb3oBaHUE NPOrPECCHM IS
pELIeHMs peajbHbIX 3a/1a4 NPUKJIAJHOIO Xapakrepa.

MHokecTBa M JIOTHKA

MHoOk€eCTBO, omnepaiuyd HajJ MHOXKecTBamu. Juarpammbl Oinepa—BeHHa.
[IpuMeHeHne TeOopeTUKO-MHOXXECTBEHHOIO arapaTta i OIMCaHUs peabHBIX
MIPOLIECCOB U SBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

HatypaneHble u neinble yncna. [IpusHaku JenMMOCTH HETbIX YHCEIL.

CreneHb ¢ palMOHAJIbHBIM NTOKa3aresieM. CBOMCTBa CTENEHH.

Jlorapugm uucna. JlecaTuyHble U HaTypajIbHbIE JOrapU(MBI.

YpaBHeHMS U HEpaBeHCTBA



[Tpeobpa3oBanue BhIpaKEHUHN, COAEPKAIINX JOrapu(pMbl.

[TpeoOpa3oBanue BBIpAKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbLHBIM
MOKA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NMpUKIagHbIX 3a7a4 C TMOMOILIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad M3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUuKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexxyTkum  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonbllee u HauMeHblIee
3HaYeHHE (PYHKLIHUU HA IPOMEXYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB (yHKIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUHU 3aJad U3 JPYTUX YUEOHBIX
MPEAMETOB U PEATBHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIn3a

HenpepoiBable pyHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[lpousBogHass  Qyukmuu. [‘eomerpuueckuii u  (QUBHYECKUN  CMBICT
IIPOU3BOTHOM.

[IpousBoaHble  dJ€MEHTAapHBIX  QyHKIUHA.  DopMynbl  HAXOXKICHUS

IPOM3BOJHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKITHIA.



[TpumeneHne MpoU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HaYyeHus1 (QyHKIUH Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXACHUS HAWIIY4dlIero pELICHHS B
NPUKIAIHBIX 3aJa4yaxX, [Js ONPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOTO
dbopmyIion uiu rpa@uKoM.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuyeckuid ©u (U3MYECKUN CMbICT. Bbruucienue

uHTerpana no popmyne Hetorona—IJleiiOHuna.



IJIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydyeOHOro mnpeamera «MaremaTuka» JOJDKHO 00€CIeunBaTh
JIOCTHKEHHME HAa YPOBHE CPEHEro 0011ero 00pa3oBaHusl CIASAYIOMUX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHMSI IMpOrpaMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapakTepU3yrOTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl U Tp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTproTHUYeCcKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO POCCUNCKONM Tpa)kTaHCKOW HMJICHTUYHOCTH, YBaKCHUS
K TIPOIILJIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH, ICHHOCTHBIM OTHOIIICHHUEM
K JOCTHXXEHUSM POCCUMCKHMX MAaTEMaTUKOB W POCCUKUCKOM MaTeMaTH4eCKOU
IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYTUX HAyKaxX, TEXHOJOTHSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHpPY, BKIIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, pelieHn, pacCCyXICHUI;

BOCIIPUUMYIHNBOCTBIO K MATCMATUYCCKUM ACIICKTaM pa3IMYHbIX BUJI0OB UCKYCCTBaA.



dusnyeckoe BOCIUTAHUE:
c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa *K13HU, OTBETCTBEHHOT'O OTHOIIICHUS

K CBOEMY 3JIOPOBbIO (3/10pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILICHCTBOBAHMSI, npu 3AHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeATEIbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuyHbiM  chepaM  TPOPECCHOHATBHON  NESATEIbHOCTH, CBSI3aHHBIM €
MaTEeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBEpUIaTb OCO3HAHHBIA BBIOOD
Oynymieil npodeccun U pealu30BbIBATH COOCTBEHHBIC >KW3HEHHBIC IUIaHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U
caMO00pa30BaHUI0 HAa MPOTSHKEHWH BCEW KM3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAPABICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKON KYJIbTYpbl, MOHUMAHHUEM BIUSHUA
COLIMAJIBHO-D)KOHOMMYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOM
Cpelbl, OCO3HaHHEM TJI00aJIbHOIO  XapakTepa HSKOJOTHYECKHX MpoOliem;
OpUEHTalMell Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B
o0nacTh OKpy’Karlolled cpeabl, IUIaHUPOBAHHUS IMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTHYECKON HayKH Kak c(epbpl 4YelIOBEYECKON MNeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH Il PAa3BUTHUS LMBWIM3ALMU; OBJAJACHUEM S3BIKOM

MAaTE€MaTUKH M MaTeMaTH4YE€CKOM KYJILTypOfI KaK CpCACTBOM IIO3HAHUSA MHPA;



TOTOBHOCTBIO OCYIIIECTBIIATh IMPOCKTHYIO M HCCIEAOBATEIBCKYIO NIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.
METANPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTEePU3yIOTCS OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusmMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicméus, — 0OecnevuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 ooOyuawuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJCaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1ormueckue AeUCTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY TMOHATUSIMH; (OPMYIHUPOBATH
OTIpeNeNICHUs]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIA TMPHU3HAK
KJaccu(ukany, OCHOBaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynupoBaTh U MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpHUIATEIbHBbIC, €IMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpedrs B (aKkTaxX, MaHHBIX, HAONIOJACHHUSIX W YTBEPKICHHIX;
npemyiaraTh  KPUTEPWHM  JUIS  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeThCTBA MaTeMaTHYeCKHUX

YTBEPKJIEHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APIYMEHTALIUIO,



NPUBOAUTE TPUMEPHI W KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOJIBI

BBIOMpaTh CIIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHMS, BBIOMpPAaTh HaWbOOJIee NOAXOMAUUNA C YU4ETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

bazoBbie HCCICAOBATCILCKHUC HGﬁCTBHH:

MCIIOJIB30BaTh BOMPOCHI KaK UCCIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MIPOBOAUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIABUTAThH

IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BbIOMpaTh  MHGOPMALMI0 M3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh MHPOPMAIUIO, TPEACTABIATh €€ B paslu4HbIX (popmax,
WLTIOCTPUPOBATH TpaduiecKH;

OLICHUBATH HaJEKHOCTD uH(popMauu 1o CaMOCTOATEIILHO

c(OpMYyIMPOBAHHBIM KPUTEPHUSIM.



2)  VHusepcanvhvie KOMMYHUKAmMu@Hble  Oelicmsus, 0becneuugarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUaAIOUWUXCAL.

Ob61enue:

e BOCHOpUHUMATE H (GOPMYIHUPOBATh CYXKICHHS B COOTBETCTBHH C
YCIIOBUSIMU U LIEJIAMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /IaBaTh IMOSICHEHUS IO
XOJIy pellieHus 3ajaui, KOMMEHTHPOBATh MOTYYCHHBIN pPe3yIbTar;

e B X0Je 00CYKJeHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3aaun, BHICKa3bIBaTh UJIEH, HAIICIIEHHBIC HA TIOUCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKICHHA C CYXICHUSMH JPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3iMyue U CXOJICTBO MO3UIIUHN; B
KOppEKTHOM popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TMpPEACTABIATh  PE3yJbTAaThl  PEHICHUS  3aJladyd,  OKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4€TOM 3a/1a4 MPE3CHTAIUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

e TOHMMAThb W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a]1a4; TPUHUMATh 11EITh
COBMECTHOH JESITEeNbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pactipeAensaTh BUABI paboT, JOTOBapUBATHCA, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYacTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) W WHBIC); BBIMOIHITH CBOIO YacTh pabOThI H
KOOPJIMHUPOBATh CBOW JEHUCTBUS C JAPYTHMH YJCHAMU KOMAaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMUN MPOIYKT MO KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:



COCTaBIIAITh TUIAH, aJITOPUTM PEIICHHs 3a7a4i, BEHIOMPAThH CIIOCO0 PELIeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAaIUu.

CaMOKOHTpOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pediekcuu Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTaTa pelieHus MaTeMaTUYeCKO 3a/1auu;

e TPEABUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH IIPH PEIICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISBIICHHBIX TPY/THOCTEH;

e OLEHUBATh COOTBETCTBHE PE3YJIbTaTa ILEIH U YCIOBHSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTIXKCHHS PEe3yJIbTaTOB JIEITEIbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

IMMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHUsl NOKHO OOECIeYuBaTh JOCTHKEHUE
CJIEYIOIIMX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB:

10 KITACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh TMOHATUSIMH: PAIMOHATLHOE W JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bemonusate  apudmernyeckue — omepanu ¢ palMOHAJbHBIMU U
JEHCTBUTEITLHBIMU YHUCIIAMHU.

BbInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJICHUS,
JenaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BRIYMCIICHHM.

OnepupoBaTrh MOHATUSMHU: CTENEHb C ILEJBIM IOKa3aTejleM; CTaHAapTHas

dbopma 3amMcu JACUCTBUTENBHOTO YKCIA, KOPEHb HAaTypaJbHOW CTENEHU;



UCIIOJIb30BaTh MOAXOAAILYI0 (OPMY 3aMUCH JCHCTBUTENBHBIX YUCEI IS PEIICHHUS
NPAKTHYECKUX 3a7a4 U MPECTABICHUS JaHHBIX.

OmnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TaHT'€HC IIPOM3BOJIBHOIO YIJa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJILHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
GbyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
panoHaIbHOE, UpPallMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHUE;

BeimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH W peIIaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BreimonusaTe mpeoOpa3oBaHUs LEIBIX, PAIMOHAIBHBIX U HPPANMOHAIBHBIX
BBIpOXEHUM W  pelarb OCHOBHBIE THUINBI  LEJBIX, pPAalMOHAIBHBIX U
UppaLMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA /ISl PEIICHUS MaTeMaTUYECKUX 3ajad
U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

MonenupoBaTh peanbHBIE CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA [0 YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusi QyHKIUH, 00JIaCTh
ONpEJEeNeHUs] U MHOXKECTBO 3HauYeHMM (yHKIuU, rpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATHUAMU: UYETHOCTb W HEUYETHOCTh (PYHKIHMH, HYIH
(GYHKITNH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUNN A peLICHUS] YpaBHEHHIA.

CtpouThs U unTaTh rpaduku JIUHEHHON (QYHKUIMHU, KBaJAPATHUYHON (yHKUUH,

CTCIICHHOM q)YHKHI/II/I C I CJIBIM ITOKA3aTCIICM.



Hcnonp3oBath Tpaduku (PYHKIUN IS HUCCICTOBAHUS IMPOIECCOB M
3aBUCUMOCTEH TIPH PEIICHUH 3a/ad U3 APYTUX y4eOHBIX MPEIMETOB M peaTbHOU
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Hauasa MaTeMaTH4Ye€CKOI0 aHAIM3A

OnepupoBaTh TMOHSATUSMU: IOCJIEIOBATEILHOCTh, apudmMeTnueckas H
r€OMETPUUIECKAS] IPOTPECCUMU.

OnepupoBaTh TMOHATUAMH: OCECKOHEUHO YOBIBAIOMIAasi T'€OMETpUUYECKAS
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON MPOTPECCHUHU.

3agaBaTh MOCIEIOBATEILHOCTH PA3JIMUHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEI0OBATEILHOCTEN U MPOTPECCUN I PEIICHUS
pEAIBbHBIX 3a]1a4 IPUKJIIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSAMU: MHOKECTBO, OMIEPAIIMU HAJ MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar s ONKUCAHUs
peabHbIX TPOILIECCOB U SBJICHUMN, MPU pPEHICHUU 3a7a4 U3 JPYrux Y4eOHBIX
IIPEIMETOB.

OnepupoBathb TIOHSTUSIMU: ONpEAEIIEHHUE, Teopema, CJIEACTBHUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSMH: HATypaJbHOE, IEJO€ YHUCIO; HCIOJIb30BaTh
MPU3HAKU JICJIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YUCIIa HA MPOCTHIE MHOKHUTEIN
JUJISL pELLICHUS 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uwuciia, JECATUYHBIC W HATypaJIbHbIC
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumMeHATh CBOMCTBA CTENEHU [UIsi NPeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh MOHATUSMM: IMOKA3aTEIbHOE YPABHEHUME W HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHusl BBIpAKEHUH, COAEpKAIUX Jorapudmsr;
ONEPUPOBATh MOHATUSAMU: JIOTApUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonute perienus npocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CUCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHMUE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemeHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEHW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE airedpbl, COCTABISAThH
BBIDAKCHUSI, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 33J]1ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM ariapara ajareopsl.

@OyHkuuu 1 rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIMHU, TOYKHA OJKCTpeMyma (PyHKIUH, HauOOJbIIee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OnepupoBaTh MOHATUAMU: TpadUKH TOKA3aTeNbHOH, JIorapudMuUecKko u
TPUTOHOMETPUUYECKUX (DYHKIUI; N300paxaTh UX Ha KOOPIWHATHOW IJIOCKOCTU U
WCIIOJIBb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh HA KOOPJIMHATHOM TMJIOCKOCTU TrpadUKH JUHEHHBIX ypaBHEHUIN
Y UCIIOJIB30BAaTh UX JUISl PEIEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnons3oBaTh rpadukd (QyHKIME IS WCCIEIOBAaHMUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCUUILIMH.

Hauaja MmaTeMaTH4eCcKOro aHajau3a



OmnepupoBaTh MOHATUSIMU: HENPEPhIBHAS (PYHKIIHS; MPOU3BOAHAS (PYHKIIHH;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOIHOM TSl PEIICHUS
3a1ay.

HaxonuTh npou3BOJHBIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUII.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3yJIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKACHUS HAWIYYLIEro pELICHUS B
MIPUKJIATHBIX, B TOM YHCIIE COMAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh MOHATHSMHU: T[E€pBOOOpa3Hasi W  HUHTErpall; I[OHUMATH
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute mepBooOpa3Hble 3J€MEHTApPHBIX (DYHKIMI; BBIYMCIATH MHTETpal
no ¢popmyne HoeroTona—JIelOHuma.

Pewars mpukiiagHele 3a7a4v, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO U

(U3UYECKOT0 XapaKTepa, CPEACTBAMU MATEMAaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauyecTBo 4acoB JIeKTPOHHbBbIE
Ne (undposBbie)
HanmeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Konrpoabusie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcbl
. [ToBTOpEHHUE Kypca anreOpsl OCHOBHOM 6 1 https://resh.edu.ru/
IIKOJIBI.
2 JleficTBUTEIBHBIC YHCIIA 18 1 https://resh.edu.ru/
3 CreneHHas QyHKIIHSI 18 1 https://resh.edu.ru/
4 [Moka3zarenbHast QyHKITHS 12 1 https://resh.edu.ru/
5 Jlorapudmudeckas QyHKIIUS 19 1 https://resh.edu.ru/
6 TpuronomeTpudeckue GopMyJIbI 27 1 https://resh.edu.ru/
7 TpuroHoMeTpuYecKre ypaBHEHHUSI 18 1 https://resh.edu.ru/
8 [ToBTOpEHUE 18 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 136 3

[TPOITPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaunmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Konrpoabnbie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchbl
. [ToBTOpEeHME Kypca anreOpsl 1 Hadaa 4 1 https://resh.edu.ru/
ananu3a 10 xiacca
2 Tpuronomerpruyeckue QpyHKIUU 20 1
3 [TponsBogHas U €€ TEOMETPUICCKUIN CMBICIT 20 1 https://resh.edu.ru/
A HpI/IMCHf:HI/Ie MIPOU3BOJHOMN K UCCIIEOBAHUIO 18 1 https://resh.edu.ru/
byHKIUH
5 Wuterpan 17 1 https://resh.edu.ru/
6 KombOunraropuka 13 1 https://resh.edu.ru/
7 DIEMEHTHI TEOPUH BEPOSTHOCTEH 13 1 https://resh.edu.ru/
8 CrarucTuka 9 1 https://resh.edu.ru/
9 [ToBTOpEeHME 22 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB IIO 136 9

[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTo aHalln3a, reoMeTpus. Anredpa
M Hayaja MaTeMaTtudeckoro ananusza, 11 xmacc/ Komarun FO.M., TkaueBa M.B.,
®enoposa H.E. u apyrue, Akiimoneproe obmiectBo «31aTenbcTBO

((HpOCBGHICHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Junaktuyeckue Matepuaibl, IUGPOoBbIe 00pa30BaTEIbHBIE PECYPCHI,

MCTOJUYCCKHNC PCKOMCHIAINH

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/
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