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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro Kypca «Anredpa M Hayajga MaTEMaTUYECKOIO
aHanu3a» 0a30BOro ypoBHs aiisi oOyyaromuxcs 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepaabHOr0 TOCYJApCTBEHHOTO 00pa30BATENbHOTO CTaHJApTa CpeaHero oOIIero
oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, MPEABIBISIEMBIX K
MaTeMaTH4ecKoMy OOpa3oOBaHMIO, U TPAAMIMI poccuiickoro oOpa3zoBaHus. Peanuzanus
MporpaMMbl OOECIIEUMBAET OBJIAJCHUE KIIOUEBHIMU KOMIETEHIUSIMHU, COCTABISIONIMMU
OCHOBY  JIJIi  CaMOpa3BUTUSI UM  HEOPEPHIBHOTO  OOpa3oBaHUsA,  LEIOCTHOCTh
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U IMTO3HABATEIIPHOTO PA3BUTHS JIMYHOCTH O0yYAFOIIHXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauana MaTeMaTHIECKOTO aHAIN3ay» SBJSETCS OJHUM U3 HanboJee
3HAYMMBIX B MPOTPaMME€ CTapIiIed IIIKOJBI, TOCKOJBKY, C OJHOH CTOPOHBI, OH
obecrnieunBaeT HMHCTPYMEHTAJIbHYIO 0a3y i HM3Y4YEHHUS BCEX €CTECTBEHHO-HAYyYHBIX
KypCOB, a C JPYro CTOPOHBI, (POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE
yJalmmxcsi Ha ypOBHE, HEOOXOAWMOM JJIi OCBOCHHS KYpCOB HH(POPMATHUKH,
oOIlIeCTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamMkax mgaHHOTO Kypca ydaliuecs
OBJIQ/ICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (GOpMYJIUPyEeT CBOU
JOCTHXKEHHUS B MaTeMaTH4ecKoi (opme.

Kypc anarebpbl m Havyay MaTeMaTH4YeCKOrO aHaju3a 3aKJaJbIBacT OCHOBY IS
YCHEITHOTO OBJIQJICHUS 3aKOHAMH (PU3MKH, XUMHH, OMOJIOTMH, MOHUMAaHHUS OCHOBHBIX
TEHJCHIIMH HSKOHOMHUKH ¥ OOIECTBEHHOW JKW3HH, TIO3BOJIIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJH30BaTh X B
MOBCEHEBHOM XU3HU. B TOXe Bpems oBlageHne aOCTPAKTHBIMU U JIOTHYECKH CTPOTUMH
MaTEMaTHYECKUMH KOHCTPYKIIMSIMH pPa3BHUBACT YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKJICHUS, UCII0JIb30BaTh 0000IIEHHE U KOHKPETU3AIIHIO,
a0CTparupoBaHWe W aHAJIOTHIO, (OPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBINIICHUE. B
X0J1€ U3y4YEeHHUS aJireOphl U Ha4aJl MaTEMATUYECKOTO aHalli3a B CTAPIIIEH IIKOJIC yYaluecs
MOJTYy4alOT HOBBIM ONBIT PEIICHUS MPHUKIAIHBIX 3a7ad, CaMOCTOSATEIIBHOTO ITOCTPOCHUS
MaTeMaTHYCCKUX MOJIeJel pealbHbIX CHTyallMii W HWHTEPHpPETAlldd  IOJYyYCHHBIX
pelIeHn, 3HAKOMSTCS C MPUMEPAMU MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJEC,
HayKe M B UICKYCCTBE, C BBIJAIOIMUMHUCS MAaTEMaTHICCKIMHU OTKPBITUSIMH M KX aBTOPaAMH.

Kypc oOnamaer 3HA4YWTENbHBIM BOCHUTATEIBHBIM  IOTEHIIMATIOM, KOTOPBIA
peanu3yeTcs Kak yepe3 y4eOHbId MaTepual, CrocoOCTBYIOMMN (OPMUPOBAHUIO HAYIHOTO
MUPOBO33pEHHUs, TaK M uyepe3 chenudpuky y4eOHOM IedaTebHOCTH, TpeOyrome
CaMOCTOSATEIILHOCTH, aKKypPaTHOCTH, TNPOAOKUTCIBPHOW KOHIICHTPAllUW BHUMAHUSI W
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTaT.

B ocHoBe MmeTonuku oOyueHHs] aireOpe M HadajlaM MaTEeMaTHUYeCKOTO aHaliu3a
JICKUT IEATCTLHOCTHBIA TPUHITUT OO yICHHUS.

Crpykrypa Kypca «Anrebpa M Havajlla MaTEMaTUYECKOTO aHajn3ay» BKIIOYACT
CJIEIYIONTUE COJIePKATEIIbHO-METOIMUECKHE JTUHNUU: «Yucna U BeIUUCIEHUD», « DyHKIIUN
u rpadukn», «YpaBHCHHS M HEpaBeHCTBa», «Havama maremMaTHYeCcKOro aHaauzay,
«MHOXXecTBa | JIOTHKa». Bce OCHOBHBIE COJepKaTEIbHO-METOAUYCCKHE JUHUU
W3YYalOTCS Ha TMPOTSHKCHWH JIBYX JIeT OOy4YeHHsT B CTapIied IIKOJE, €CTECTBEHHO
JOTIOJHSISL IPYT JIPyTa W TIOCTETICHHO HACHITIAsCh HOBBIMU TeMaMH U pasfenamu. JlaHHbIid
KypPC SIBJIIETCSI MHTETPATUBHBIM, TIOCKOJIbKY OOBEANHSET B c€0e COMepKaHNE HECKOJIBKUX



MaTEMaTUYECKUX JUCUUIUIMH: anredpa, TPUTOHOMETPHs, MaTeMaTHUYECKUN aHalu3,
Teopusi MHOKeCTB U Ap. ITo Mepe Toro kak ywammecs OBJlaIeBalOT BCE 0oJiee MIMPOKUM
MaTeMaTUYECKUM  alaparoM, Yy  HHUX  IOCJIEIOBaTelbHO  (GopMUpYeTCs U
COBEpIICHCTBYETCSI YMEHHME CTPOUTHh MAaTEMATUYECKYI0 MOJENb PEaIbHOM CHUTyalluu,
OPUMEHATHh 3HAHUS, IOJYy4YEHHblE B Kypce «Anredpa M Hauvajga MaTeMaTHYECKOTO
aHaJln3a», JJI PEIICHUs] CaMOCTOSITENIbHO CPOPMYJIMPOBAHHON MaTeMaTUYECKOM 3aaauu,
a 3aT€M MHTEPHPETHUPOBATH MOJYUCHHBIA PE3YIbTAT.

CopepxxarenpbHO-METOAUYECKass JUHUSA «Yucna W BBIYMCICHHS)  3aBEPIIACT
¢dbopMHpOBaHKE HABBIKOB MCIOJIB30BAHUS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO
B OCHOBHOHM mIkosie. B crapmieil mkone ocoboe BHMMaHUE yAeNseTcs (POPMHPOBAHUIO
MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIONINX B CEOSI MCMOIB30BAHUE PA3ITUYHBIX
dbopM 3anmucH AEHCTBUTENHLHOTO YHUCIA, YMEHHE PaIMOHATIBHO BBINOJHATH JACUCTBUS C
HUMH, JeNaTh INPUKUIKY, OLIEHHMBATh pe3ynbrar. OOyuaromuecs IOIy4aloT HaBbIKU
OpUOIMKEHHBIX BBIYMCIICHUN, BBIMOJIHEHUS JEHCTBUII € 4YHClIaMd, 3alUCaHHBIMU B
CTaHJapTHOM (hopMe, UCIIOJIB30BAaHUSI MaTEMAaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX
BBIPAKCHU M.

JIuaust «YpaBHEHUS U HEPABEHCTBA» pealIn3yeTCsl Ha MPOTSKEHUH BCEro 0OydeHUs
B CTapllIel IIKOJE, IOCKOJIbKY B Ka)KJOM pa3Jeiie IpOorpaMMbl IIPELYCMOTPEHO PELICHNE
COOTBETCTBYIOIIUX 334a4y. OOydaromuyecs: OBIaJEBAIOT PANUYHBIMA METOJIAMU PELICHHUS
LEIbIX, PALUOHAIBHBIX, HWPPALUOHAIBHBIX, IOKA3aTEJbHbIX, JOrapupMHUUECKUX U
TPUTOHOMETPUUYECKUX YpAaBHEHUH, HEPABEHCTB M HUX cHUCTeM. llomydeHHble yMEHHs
UCIIOJIB3YIOTCSL TMPU HKCCIAEAOBAaHUM (YHKIMA C TIOMOLIBIO MPOU3BOJHOM, pEIICHUU
NPUKIAJAHBIX 3324 M 3aJad Ha HaXO0XJACHUE HAuOOJbIIMX U HAUMEHBIIUX 3HAYEHUH
¢bynkuuu. JlanHas cojep)karesibHas JUHUS BKIIOYAEeT B ce0s Takke (HOpMHUpPOBaHHE
YMEHUHN BBINOJHATH PAacu€Thl MO (QopMysiaMm, MpeoOpa3oBaHUs LEIbIX, PAMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPDAKEHHMM, a TaKXKE BBIPAXKCHUM,
CoJeprKalIMX CcTeneHu u jJorapudmsl. brarogaps usyuenuto anredOpanyeckoro Marepuana
IPOUCXOANUT JAajibHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS
yyanmxcs, pOpMHUPYIOTCS HaBbIKU JIEAYKTUBHBIX PACCYXKJEHUH, pabOThI ¢ CHUMBOJIbHBIMU
dbopMamMu, MNpeACTaBIECHUS 3aKOHOMEPHOCTEW U 3aBUCUMOCTE B BHJIE€ PAaBEHCTB U
HepaBeHCTB. AureOpa mpennaraetr d(G(PEKTUBHbIE HMHCTPYMEHTBI IS  PEIICHUS
IPaKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3a7a4, HarisigHO JEMOHCTPUPYET CBOM
BO3MOYKHOCTH KakK I3bIKa HAyKH.

CopepxarenbHo-Metoauueckass  JguHus  «DyHkuuum u rpadukuw»  TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMH Kypca, TOCKOJIbKY B KakOM-TO CMBbICTE 3a7aéT
MOCJIEIOBATEIBbHOCTh M3Yy4YEeHHUs Marepuana. V3ydeHuwe CTeneHHOM, MoKa3aTeabHOM,
JorapuMUYECKOd W TPUTOHOMETPUUYECKUX (DPYHKIMH, HMX CBOWCTB M TrpadUKOB,
UCIIOJIb30BaHUE (YHKUMM [ pelieHusl 3afad M3 JAPYrux Yy4deOHbIX MPEIMETOB U
peanbHON KU3HU TECHO CBA3aHO KAaK C MAaTEMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Ooibinoe BHUMaHHE yaensercs (HOpMHPOBAHHUIO
YMEHHsI BbIpaXaTb (OpMyJlaMH 3aBUCHUMOCTH MEXIY pPAa3JIMYHbIMUA BEJIMYMHAMH,
UCCIIEIOBaTh MOJy4YeHHble (PYHKIMHM, CTpOUTh uX rpaduku. Matepuan 53ToM
COJIEpP>KATEJIbHOM JIMHUM HALlEJIEH HAa pPa3BUTHE YMEHHHA WM HABBIKOB, I103BOJIIOIIMX
BbIpaXaTh 3aBUCHMOCTH MEXIY BEIUYMHAMHU B Pa3IWYHOU (opme: aHATUTHUECKOH,
rpaduueckoil u cnoBecHoi. Ero m3ydyeHune crnocoOCTBYET Pa3BUTHIO alITOPUTMHUUYECKOTO
MBILUIEHHS], CHOCOOHOCTH K 0O0OOLIEHUIO M KOHKPETU3alliH, UCTIOIb30BaHUIO aHAJIOTUH.



ConmepxarenpHast JmHus «Hauvanma MaremMaTHUecKOro aHaiu3a»  IMO3BOJIAET
CYLUIECTBEHHO pAaCUIMPUTh Kpyr KaKk MaTeMaTHUYeCKHX, TaKk M MPHUKIAJHBIX 3ajad,
JOCTYIHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTb UCCIIEI0BATh U CTPOUTD
rpaduku QyHKUUH, ONPEENsITh UX HAUOOJIbIINE M HAaUMEHBIINE 3HAYCHUS, BBIYUCIATH
wiomanu Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpPEHMs IpoueccoB. [laHHas
coJepKaTesbHas JUHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHHUS MaTeMaTHUYECKHX
MOJIeJIEN peajbHbIX CUTyallui, HAXOKECHUS HAMTYYILIEro peleHusl B MPUKIAAHbIX, B TOM
YHUCJIE COUUATBHO-DKOHOMHUYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOIro
aHalM3a  CIOCOOCTBYeT  pa3BUTHIO  aOCTpakTHOro, (OpMajbHO-JOTHYECKOTO U
KpPEaTHUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUHN DPACIIO3HABATH IMPOSBICHUS 3aKOHOB
MaTE€MaTUKU B HayKe, TEXHHKE M HCKyccTBe. OOydaroniuecss y3HAKT O BBIIAIOMIMXCSA
pe3ysbTaTax, NOJyYEHHBIX B XOJE Pa3BUTUS MATEMATUKHU KaK HAyKH, U UX aBTOpax.

CopnepxxarenpHo-MeTOIMYECKass JUHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM
IIOCBSIIEHA 3JIEMEHTaM TEOPUH MHOXKECTB. T€OpPETUKO-MHOKECTBEHHBIE ITPEICTABICHMUS
OPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHMKHM M IpeasiaraloT  Haubosiee
YHUBEPCAJIbHBIN A3BIK, 00BETUHSIONINI BCE pa3Aeibl MAaTEMATUKU U €€ IPUIIOKEHUM, OHU
CBSA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE JUCLHUIUIMHBI B €nHOE 1iesoe. [103ToMy Ba)xHO 1aTh
BO3MOYKHOCTh IIKOJBHUKY IOHMMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOMU
MaTEMaTHKHU U UCIIOJIb30BATh €0 I BHIPAYKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hayaza MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaT€MaTHYE€CKOr0 MOJEIIUPOBAHUS, KOTOPbIE MPU3BaHbl C(HOPMUPOBATH HABBIKU
MOCTPOEHUSI MOJIENEN pealbHbIX CUTYyallil, UCCIENOBAHUS ITUX MOJEIEH C MOMOUIBIO
anmapara aiareOpsl M MaTEMaTUYECKOr0 aHallu3a W HMHTEPIpPETAlud IOJTYYEHHBIX
pe3ynbTaTtoB. Takue 3ajJaHus BIUIETEHbI B KaXKJbI U3 pa3iesioB MPOrpaMMbl, MOCKOIbKY
BEChb Marepuaj Kypca HIMPOKO HCIOJb3YeTCs I PElIeHMs] MPUKIAIHbIX 3aaad. llpu
pEIIEHNU pEaJbHBIX MPAKTHUYECKUX 3a7ad ydyallhecs pa3BUBAIOT HaOJII0JaTeNIbHOCTD,
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIONb30BaTh AaHAJIOTHUIO,
0000111aTh ¥ KOHKPETU3UPOBATh Mpodsemy. JesTenbHOCTh Mo (GOPMHUPOBAHUIO HABHIKOB
pelIeHUs] NPUKIaJHBIX 3aJad OpPraHU3yeTCs B IPOLECCE H3YYEHMS BCEX TEM Kypca
«Anrebpa 1 Havyajla MaTEMAaTUYECKOTO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B y4uebHOM muiaHe Ha M3yueHHe Kypca anreOphl U Hadajl MaTeMaTHYeCKOro aHalin3a Ha
0a30BOM ypoBHE OTBOJIWTCA 2 4aca B Heaemo B 10 kimacce u 3 vaca B Hegemo B 11
Kjacce, BCETO 3a JIBa roaa oOyueHus — 167 JacoB.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

PaunonansHple uyncina. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TPOLEHTHI,
OEeCKOHEUHBIE TMEepPHOJUYEcKHe ApoOu. ApUPMETHUECKHE OINEpaluyd C PaluOHAIbHBIMU
YHClIaMHd, TpeoOpa3oBaHUsl YHUCIOBBIX BbIpakeHUH. [IpuMenenue npoOelt M MPOIEHTOB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a49 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUMN U PEATBHON JKU3HMU.

[elictButenpHble  4ncna.  PanuoHanbHblE WM UPPALMOHAIBHBIE  YHUCIIA.
ApudmeTrnueckue omepandd ¢ JCHCTBUTENbHBIMH  uuciamu. [IpubnmxEHHBIC
BBIYMCIICHHUS], IIPABUJIA OKPYIJICHHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM nokazateneMm. CraHgapTHas (opMa 3alucu JAEWCTBUTEIBHOIO
yucna. Mcnonp3oBanue mnoaxonsmed (Gopmbl 3amucu JIEHCTBUTENBHBIX YHUCEN IS
pELIEHUs IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. [IefcTBus ¢ apupmMeTHuecKUMU
KOPHSIMHU HaTypPaJIbHOU CTEIICHHU.

CHuHyC, KOCMHYC M TAaHI'€HC YHCJIOBOTO AapryMEHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
UHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX 3a7a4 U 3a1a4
U3 Pa3IMYHBIX 00JaCTEN HAYKU U pPeaTbHOM KU3HU.

@OyHkuuu U rpapuku

®yHkus, cnocodbl 3amaHus ¢yHkuuu. ['paduk dyHkuuu. B3zaumHo oOpaTHbIe
(GyHKUIHU.

OOnactp omnpeAeneHuss U MHOXECTBO 3HaueHud Qynkiuu. Hymu  QysHknum.
[TpomexxyTku 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CreneHHass (yHKUMS C HaTypaJlbHbIM W LEJbIM Moka3areneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuronomeTrpuyeckasi OKpyXKHOCTb, OINpEAEICHIUE TPUTOHOMETPUUECKUX (HYHKIUH
YUCIIOBOTO apryMEHTa.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IOCJIEAOBATENbLHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEILHOCTH.

ApudmeTrnueckass M TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaroIas
reoMmerpuyeckas mnporpeccusi. CymMmMa O€CKOHEYHO YOBIBAIOIIEH TreoMeTprUYecKon
nporpeccur. PopMyia CI0KHBIX IIPOLIEHTOB. Vcnonb30BaHUE MPOTrpeccuu sl peleHus
peanbHBIX 33J1a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA



MHoxecTBO, omnepauuu Haj MHOXecTBamH. Jlumarpammbl —Ditnepa—BeHHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO anlapara JJisi OMMCAaHUS PEAIbHBIX MPOLIECCOB
U SIBJICHUH, IPU PEILICHUH 33]]a4 U3 JPYTruxX y4eOHbIX MIPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yucia ¥ BbIYMCICHUS

HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOoCTH HEIbIX YNCEIT.

Crenensb ¢ panmoHaIbHBIM NOKa3aTeneM. CBONCTBA CTEIICHHU.

Jlorapudm yucna. JlecaTndHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBanue  BBIpAKEHMH, COJAEpXKAIIMX CTENEHW C  pallOHaJIbHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEHWHBIX ypaBHEHUW. PemieHne npUKIagHBIX 3a/ad C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHUX 3a7a4
W 3a]1a4 U3 PA3JIMYHbIX 00J1acTel HAYKH U PeabHOU KU3HH.

@OyHkuuu U rpapuku

Oyukrus. [lepuogmueckue ¢yHkiuu. [IpoMexyTKM MOHOTOHHOCTH (YHKIIUU.
Makcumymbl 1 MUHUMYMBI QyHKIIMKA. Haubosnbiliee 1 HauMeHbliee 3Ha4eHne (yHKIIUU
Ha [IPOMEXYTKE.

Tpuronomerpruueckre QyHKITUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GQyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMMA 71 pEIICHUS YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpadukoB  (PyHKUMM Uit HWCCIENOBaHUS  NPOILIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT MPU PEUICHUH 33134 U3 JPYTUX YUeOHbIX PEIMETOB
Y PEAIbHOM KU3HU.

Hauana MaTeMaTH4ecKOro aHajaimsa

HenpepoiBHble GyHKIMHU. MeTOA UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GpU3MUECKUN CMBICI TPOU3BOTHOM.

[IpousBoaHble 3eMEHTAPHBIX (yHKIMH. DOpMyNbl HAXOXKACHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[IpumeHneHrne NPOU3BOMHON K WHCCIEAOBaHUIO (YHKIMA HA MOHOTOHHOCTh U
KcTpeMyMbl. HaxoxaeHne HamOOJbIIEr0 W HAaWMEHBIIETO0 3HaueHus (YHKUIUU Ha
OTpE3KE.

[IprumeHeHnne npOU3BOAHOMN [T HAXOXKIACHHS HAUJTYUIIETO PEMIEHUS B MPUKJIIAIHBIX
3aJa4ax, Ay OIpeieJIeHHs] CKOPOCTH MpOoIecca, 3alaHHOr0 GOPMYJIION W TPaPUKOM.

[lepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuii 1 pu3nUecKuii cMbIci. Boluucienue narerpana mno
bopmyie Herorona—JleitOuuiia.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yuebHoro npenmera «MaTemMaTuka» JOJKHO O0OECHeUrBaTh JOCTUKEHUE
Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHus CICAYIOMMNX JUYHOCTHBIX, METAIPEIMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE  pe3yNbTaThl  OCBOCHUS  NIporpaMMbl  yuyeOHOro  mpeamera
«MareMaTuka» XapaKTepU3yrOTCs:

['paxtaHCKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO TPAKITAHCKON TO3UIMKA OOYYaIOMIEerocsl KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIEeCTBa, MPEACTABICHHEM O MaTEeMaTHYECKUX
OCHOBaxX (YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUN, TIPOLETYpP TPaX)AaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJEHCTBOBATH C COIHMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSAMHA U Ha3HAUCHHUEM.

[TaTproTHYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCUMCKOM TPAKTAHCKOW HMACHTUYHOCTH, YBAXKEHUS K
MpOILUIOMY W HACTOAIIEMY POCCHICKOM MAaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCHUMCKOM MATEMaTHYE€CKOW IIKOJbI, K
WCIIOJIB30BaHUIO TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHHUEM JIYXOBHBIX IIEHHOCTEM POCCHUUCKOTO Hapona; CcHopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, OJTHUYECKOTO TIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTIDKCHUN HAayKHM MU JACSATEIbHOCTHbIO YUYEHOIr0; OCO3HAHHEM JIMYHOTO
BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DcTeTNYecKoe BOCIIUTaHUE:!

ACTETUYECKUM OTHOILIEHHEM K MHPY, BKIIOYasi O3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEUICHUN, PACCYXKICHHI; BOCIIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTEMaTUYECKUE 3HAHWS B HWHTEpEcax
3I0POBOTO M 0€30MacHoro ooOpa3a >KU3HM, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO  (3I0pPOBOE MHUTaHUE, COAJAaHCUPOBAHHBIM PEXUM 3aHITUH U OTIbIXA,
peryinspHas ¢u3UdecKasi aKkTUBHOCTh); (PU3UYECKOTO COBEPIICHCTBOBAHMUS, MPU 3aHATUSIIX
CIIOPTUBHO-03/I0POBUTEIIBHOM AEATEIBHOCTHIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYIOJIOOUS; HHTEPECOM K
paznuuHbIM cpepaM mpodeccHoHaNbHON NeATeTbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€
MPWIOKEHUSIMA, YMEHHEM COBEpIATh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccun u
peanu30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTEeMaTUYeCKOMY OOpPa30BaHUI0O W CaMOOOpPA30BAaHUI0 HA TPOTSHKEHWH BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUM MPAKTHUUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIpPaBJICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

cOPMHUPOBAHHOCTHIO  JKOJOTUYECKOW  KYJIbTYpbl, [OHHMAaHHUEM  BIIMSHUS
COLIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOAHON M COLIMATIBHON CPENbL,



OCO3HAaHMEM TJIOOATILHOTO XapakTepa HSKOJIOMMYECKUX MpoOJieM; OpUeHTalued Ha
NPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUW IS pEelIeHHs 3a/lad B O0JacTH OKpY’Karollen
Cpelabl, IUIAHUPOBAHUSI TOCTYNKOB M OIICHKM HX BO3MOXHBIX TOCHEACTBUNA st
OKPYKaIOIIEN CPEIBL.

[{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKU, IOHUMAaHUEM MAaTEMaTUYECKON HAayKH Kak
chephl 4eIOBEUECKON JCATEIBPHOCTH, ITAMOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI Pa3BUTHUSA
MBUJIM3AIINK; OBJAJCHUEM SI3bIKOM MaTEMaTUKH W MaTEMaTHYECKOM KyJIbTypod Kak
CpPEIICTBOM  TMO3HaHUS  MHpA; T[OTOBHOCTHIO  OCYHIECTBJSATH  IMPOCKTHYIO U
UCCJIEI0OBATENBCKYIO IESITEIbHOCTh UHANBUIYABHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble  pe3yJbTaThl OCBOCHHS IMPOTpaMMbl  y4eOHOTO  TpenMeTa
«MaremaTrka» XapaKTepU3ylOTCs OBJAJCHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
O0elcmeusmu, YHUBEPCANbHbIMU KOMMYHUKAMUBHbIMU OeliCMBUAMU, YHUBEPCATbHbIMU
DpeyNIAMUBHbIMU OetiCMBUAMU.

1) Vuusepcanvuvie nozmasamenwvuuvle Oeticmeus, 0becneuusarom @opmuposarue
0a306bIX KOCHUMUBHBLIX Npoyeccos oodyualowuxcs (oceoenue Memooo8 HNOZHAHUSA
OKpYJHCarowieco Mupa,; NpUMeHeHue J0SUYeCKUX, UCCIe008amenbCKux onepayuil, yMeHuil
pabomams ¢ uHpopmayueil).

ba3oBrle 1oruueckue AeUCTBUS:

e BBIBISITh W XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKA MaTEMaTHICCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUAMU;, (POpPMyIUPOBATH
OTIpEeJICIICHHS TIOHATHI; YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

e BOCIPUHUMATb, dbopMynrpoBaThH u npeoOpa3oBbIBAThH CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIHE; YCIOBHBIC,

e BBIABJISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOPEUUS B
dakTax, JaHHBIX, HAOJIOJCHUSIX W YTBEPXKACHUSIX; MpEIjaratb KpPUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e JeJaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOATEIBHO JOKA3aTeIbCTBA MAaTEMAaTHYCCKUX YTBEPIKICHHM
(MpsiMBIE ¥ OT TIPOTUBHOTO), BBEICTPAUBaTh apTyMEHTAIINIO, IPUBOIUTEL TTPHUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

e BBIOMpATH CIIOCOO pernieHus y4eOHOU 3a/1auu (CpaBHUBATh HECKOJIHKO BapHAHTOB
pemieHus, BBIOMpATh HaWOOJNEe MOAXOMSIIMMA € Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBeie uccienoBaTenbCKue IeUCTBHUS:

e HCIOJB30BAaTh BOMPOCHI KaK WCCIEAOBATEILCKUI WHCTPYMEHT TIO3HAHUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpoodsieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (JOPMUPOBATh THIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHE;



MIPOBOJNTH CaMOCTOSITEIPHO CIUTAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIIEI0BaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;
CaMOCTOATENLHO (OPMYIUPOBaTh OOOOIICHHWSI W BBIBOABI IO pe3yjibTaTam
NpOBEAEHHOTO  HAOMIOACHUS, MCCICAOBAaHUSA, OICHMBATh JIOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMporiecca, a TakKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmarmeii:

2)

BBISABJIATh JCPUIUTH MHQOpPMAIMM, JAHHBIX, HEOOXOAMMBIX MJIi OTBETAa Ha
BOIPOC U JUIsl pEIICHUs 3a/1a4H;
BbIOMpaTh MH(POPMAIMIO U3 HCTOYHUKOB pPa3jIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HMHTEPHPETUPOBATH MH(OPMALMIO Pa3IMYHBIX BUAOB U
(dbopM npeacTaBIeHNUS;
CTPYKTYpPUpPOBaTh HWH(OPMAIMIO, MPEJICTAaBIATh €€ B pa3iIUYHbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBAaTh HAJIEKHOCTh MHPOPMALMU IO CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

Vuueepcanvnvie KOMMYHUKAMUGHble Oeticmeusl, obecneuusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOmenue:

BOCIPUHUMATh U (OPMYIHPOBATH CYXKJIEHUS B COOTBETCTBHHM C YCIOBHUSMH U
HeNsIMU  OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXXaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy PEUICHUS 3aJayH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3yJIbTAT;

B XoJie¢ OOCYyXJeHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAAa€MOW TEMBI,
npoOyieMbl, peliaeMoil 3aJauyu, BBICKAa3blBaTh WJEH, HAlEJICHHbIE Ha IOUCK
PEILIEHHUsI; COIOCTABIATh CBOMU CYKJICHHUS C CYXKICHUSMH JAPYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4he M CXOACTBO IMO3MIMI; B KOPPEKTHOU (Qopme
(bopMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

NIPEACTABIATh PE3YJIBTAThl PELICHHS 3aJauM, HDKCIEPUMEHTAa, WCCIEN0BaHUs,
MPOEKTa; CaMOCTOSATENbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHUYECTBO:

MOHUMAaTh W WCIOJb30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUIYyATbHOU
paboThl TpH pelIeHUH YYeOHBIX 3a/ay; MPUHUMATH II€JIb COBMECTHOU
NeSATeTbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pPabOThI, pacrpenciisTh
BUJIBI paboOT, OTOBAPUBATHCS, OOCYXKIaTh TPOLIECC W PE3yNbTaT pPadOTHI;
000011aTh MHEHUS HECKOJILKUX JIFOMIEN;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTel (0OCyKIeHus, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» W HWHBIC); BBIIIOJHATH CBOIO 4YacTh pabOTHl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C APYTMMH UJI€HAMHW KOMAaHIIbI; OIICHHBATh
KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBUSL.

3) Vuueepcanonvie pezynamuenvie Oeticmeusi, obecnedusaom @Gopmuposanue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.



Camoopranuzanusi:

COCTaBJIATH IUIaH, AITOPUTM PEIIeHUs 337a4H, BBIOMpPATh CIIOCO0 PEUIeHUs ¢ y4ETOM
UMEIOLINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaThb U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(OpPMALIHH.

CaMOKOHTpOJIb:

e BJAJETh HAaBBHIKAMHU IMO3HABATEIBHON pedIIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI M MBICIUTEIBHBIX IMPOLIECCOB, UX PE3yJIbTAaTOB; BIAJETh CIOCOOAMHU
CaMOIPOBEPKH,  CaMOKOHTpOJS ~ @polecca W pe3yibTaTta  pelleHus
MaTeMaTHU4eCKO 3a/1auu;

e TPEABHIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PELICHUU 3a/1a4H,
BHOCUTBH KOPPEKTHBHI B IEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJIEeHHBIX OINOOK, BBISABICHHBIX TPYIHOCTEH;

e OLIGHUBATh COOTBETCTBUE pe3yJibTaTa IEIU M YCIOBHUSIM, OOBSICHATH MPUYHUHBI
JOCTUKEHUS WM HEJAOCTHXKEHHUS Pe3y/IbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenne y4eOHOTO Kypca «Aurebpa W Hadala MaTeMaTHUYECKOrO aHajin3ay» Ha
YPOBHE CPEIHETO O0IIero 00pa3oBaHus JAOJKHO 00ECIEUUBATh JOCTHXKEHUE CJICTYIOIINX
MIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHIATHAMU: PALMOHAIBHOE U JEHCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAS
U JeCATUYHAS IpOOb, TPOLIEHTHI.

BoinonsaTh apudmeTnueckue omnepanuu ¢ paudoOHAIBHBIMU U JIEUCTBUTEIbHBIMU
YUCIIaMU.

BoimonHITh npuOIMKEHHBIE BEIYMCIICHUS, UCTIONB3Ysl TPaBUiIa OKPYTJICHUS, JeNaTh
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCICHUM.

OmnepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTelieM; cTaHAapTHas ¢opma
3aIlMCU  JICMCTBUTENIBHOTO YHWCJA, KOPEHb HATypallbHOWM CTEIEHM; HCIIOJIb30BaTh
HOJIXOJAIIYI0 (POPMY 3alKMCH AEHCTBUTEIbHBIX YUCEI JJISl PELICHHs] MPAKTUUECKHUX 3a/1a4
Y TIPEACTABIICHUS TAHHBIX.

OnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC M TAaHIT€HC IPOU3BOJBHOIO YIJIA;
UCIIOJIb30BaTh 3allMCh MPOM3BOJIBHOTO yria 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTb NOHATHUAMH: TOXKIAECTBO, YpPAaBHEHUE, HEPABEHCTBO;  LIEJIOE,
palMOHAIIbBHOE, HPPALMOHAIBHOE YPAaBHEHME, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BeimonasaTh  TIpeoOpa3oBaHUs TPUTOHOMETPUYECKHMX BBIPAKEHHM W pelIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BemonusaTe mpeoOpa3oBaHHs — LETBIX, PALUOHAIBHBIX W  HUPPALMOHAIBHBIX
BBIPAKEHUM M PEIIATh OCHOBHBIE THIIBI LEJBIX, PAHOHAIBHBIX W HMPPALUOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA MJIA PEIICHUS MaTEMaTHYECKUX 3alad U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOW KU3HHU.

MonenupoBaTh peanbHble CUTyallMd Ha S3bIKE ainreOpbl, COCTaBIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJa4M, MCCIEI0BAaTh MOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM anmapara ajareOpsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATUSAMHU: (QYHKIHS, CHOCOObI 3amaHusi (QyHKIMH, O00JIACTh
OTpEENECHUS] U MHOXECTBO 3HaYeHHM (yHKIUU, rpaduk (QyHKIMH, B3aUMHO OOpaTHBIE
GbyHKIUH.

OnepupoBaTh TOHATHSAMHU: YETHOCTh M HEUYETHOCTh (YHKIMHM, HYIU (GYHKINH,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 715 pellieHus] ypaBHEHUH.

Ctpoutb W uyuTaTh TIpa@uKd JMHEWHONW (YHKIMHU, KBaApaTUYHOW (YHKIIUH,
CTENIEHHOM (PYHKITUU C IIEJIBIM TTOKA3aTeJIEM.

Ncnonb3oBath rpaduku QyHKIUNA 171 UCCIEIOBAHUS MPOIIECCOB U 3aBUCHUMOCTEM
IpU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX MPEAMETOB U PEaJbHOM KU3HH; BbIpaXkaTh
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMYNHAMHU.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBatb HOHATHAMU: NOCJIEIOBATENbHOCTb, apupmeTnyeckas U
r€OMETPUYECKAs! POTPECCHUMN.

OnepupoBaTh MOHATUAMU: OECKOHEUHO YOBIBAIOIAs F€OMETPUYECKAs] MPOTrpeccus,
CyMMa OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUUSCKOM MPOTrPECCHH.

3aiaBaTh NOCIE0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCHEAOBATEIBHOCTEM U MPOrPECCUM IS  PELICHUs
peanbHbIX 33724 NPUKIATHOTO XapakTepa.

MHokecTBa M JI0rHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapaT AJid ONUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

OnepupoBath NOHATUSAMU: ONPENEIEHUE, TEOPEMA, CIEICTBHE, JOKA3ATEIbCTRO.

11 KUIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHIATUAMHU: HATypallbHOE, LIE€JIO€ YHUCIIO; HCIOJb30BaTh MPU3HAKU
JIEIUMOCTH LEJIBIX YHUCEeJI, PA3JI0KCHUE YHWCIIA Ha MPOCTHIE MHOXKMUTEIW [JIs PEIICHUS
3a1ad.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSIMH: JorapudM 4YUCIa, JACCITHYHBIE W HATypaJbHbBIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTEMEHHW I MPeoOpa3oBaHMs BBIPAKEHUN; OMEPHPOBATH
MOHATUSIMU: TOKAa3aTeJIbHOE YPAaBHEHHE W HEPABEHCTBO; pPEIIATh OCHOBHBIC THIIBI
ITOKA3aTEIbHbIX YPABHECHUN U HEPABEHCTB.

BoinonHsaTh peoOpa3zoBaHus BhIpAXKEHUH, colepKallux JorapudMbl; ONeprupoBaTh
MOHATUSMU: JOTapU(PMUYECKOE YpPAaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHbBIE THIIbI
Jgorapu(pMUYECKUX YpaBHEHUI U HEPABEHCTB.



HaxoauTe pemienust MpocTERINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PELICHUE;
MCIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a7a4.

Haxomute pemeHuss NOpoCTEMIIMX CUCTEM MW COBOKYIHOCTEM PallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealbHbIE CUTYyallud Ha SA3bIKE aareOpbl, COCTABIATH BBIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA M CUCTEMBI IO YCJIOBHMIO 3a/a4d, UCCIEAOBATHh NOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM anmapara ajareOpsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: TepuoArYeckas (QyHKIHs, MPOMEXKYTKH MOHOTOHHOCTHU
GyHKIMU, TOYKU dKCTpeMyMa (YHKIIMH, HAauOOJbIIee U HAaNMEHbIlIee 3HauUeHUs QyHKIUU
Ha IPOMEKYTKE; UCIIOIB30BATh UX JIJIsl UCCIIeI0OBaHUs (PYHKIUU, 3aJaHHOU rpaduKOM.

OnepupoBaTh MOHATUSMHU: TpadUKKd TIOKa3aTeNbHOM, Jorapudmuueckol u
TPUTOHOMETPUUECKUX (PYHKIUH; H300pakaTb HMX Ha KOOPJAMHATHOW IIJIOCKOCTH H
MCMOJIB30BaTh JJIsl PEIICHUSI YPABHEHU U HEPABEHCTB.

N300paxkaTth Ha KOOPAMHATHOW IIJIOCKOCTH TIpadUKH JIMHEWHBIX YpPaBHEHUU U
MCMOJIB30BaTh UX JJIS1 PEIICHUSI CHCTEMBI IMHEUHBIX YPaBHCHUM.

Hcnonb3oBathk rpaduku GyHKIUN 7151 KCCIIECIOBAHMS TTPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX YY€OHBIX AUCIUTLIINH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh TMOHATUSMU: HEMpEpbiBHASA (QYHKIMSA; MPOU3BOAHAS (DYHKIUU;
UCIOJIb30BATh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TIPOU3BOIHOMN ISl pELICHUs 3a/1ay.

Haxonuthe mpou3BOAHBIC JJIEMEHTApHBIX (PYHKIUH, BBIUUCIATH MPOU3BOIHbBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHI.

Hcnonb30BaTh MPOU3BOJHYIO IS HCCIENOBaHUS (DYHKIIMM Ha MOHOTOHHOCTH WU
HKCTPEMYMBI, TPUMEHSATH PE3YJIbTATHl UCCIIEIOBAHUS K TTOCTPOCHUIO TPapUKOB.

Hcnonp30BaTh MPOM3BOJHYIO I HAXOXKIEHUS HAWIY4YIIEro pEUIeHUS B
MPUKJIATHBIX, B TOM YHCIIE COLMATbHO-3KOHOMHUYECKHX, 3a]]a4ax.

OnepupoBatTh MOHATUSIMU: NMEPBOOOPA3HASI U UHTErPAJT; IOHUMATh T€OMETPUUECKUIN
U (PU3UYECKUI CMBICI MHTErpaa.

Haxoaute mnepBooOpa3Hble SJIEMEHTApHBIX (DYHKIUMA; BBIYUCIATH HMHTETpal o
dbopmyne Herotona—JleliOnuiia.

Pemate mnpukiiagHeie 3agayd, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO H
(bu3nYecKoro xapakrepa, CpEACTBAMHU MaTeMaTU4ECKOTrO aHanamu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB
e i/ HaunmenoBanme pa3aesioB ” - JuiekTpoHHbIE (HUGPOBbIE)
- U TeM MPOrpamMmbl Bcero OHTPOJILHBIE PAKTHHECKHE oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
MHo:xecTBa
PalMOHATLHBIX 1 bubnuorexa [JOK
1 ACHCTBHTEILHEIX THCEIL 14 1 https://m.edsoo0.ru/1568aba3
PauvonansHble ypaBHEHUS
Y HEpaBEHCTBA
D .
) CTyeHlfefi“C“ gig“‘“ 6 Bubmorexa [IOK
1 https://m.edsoo.ru/1568aba3
nokKasaTrejieM
Apudmernuecknii KOpeHb
3 N—OM CTEICHU. 18 1 bu6anoreka LIOK
Hppanmonanbusie https://m.edso0o.ru/1568aba3
yYpaBHEHUS U HEPABEHCTBA
()
4 Tp(I)/IFl)“I\(:I}f;II\D;eTpI/II/I Tpuronom 22 1 bubmorexa [JOK
) https://m.edsoo.ru/1568aba3
€TPUYECKUE YPABHEHMS
5 IlocaenoBaTenbHOCTH U 5 bubanoreka LIOK
IIPOrPECCUU https://m.edsoo.ru/1568aba3
5 [ToBTOpenue, 0600IIEHNE, 3 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME




11 KJJACC

Ne
n/
n

HaumenoBanue pa3jaesioB
U TeM MPOrpaMMbl

KoaudecTBO 9acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

JaexkTpoHHble (undpoBbIe) 00pa3oBaTebHbIE
pecypcsl

CreneHb ¢ palMOHaJIbHBIM
IIOKa3aTeJIEeM.
[Toka3zarenbHas GyHKUHUS.
[Toka3arenbHble ypaBHEHUs
U HEPaBEHCTBA

12

bubmuoreka [{OK https://m.edsoo.ru/f11c4afd

Jlorapupmuueckas
GyHKIHS.
Jlorapugpmuueckue
YPaBHEHHUS U HEPABEHCTBA

12

bubmuoreka [{OK https://m.edsoo.ru/fl1c4afd

Tpuronomerpuueckue
(GYHKLIUU 1 UX rpaduKy.
Tpuronomerpuueckue
HEPABEHCTBA

bubnuoteka [{OK https://m.edsoo.ru/f11c4afd

[IpousBoaHasi.
[IprMeHeHne npon3BOIHOM

24

bubnuoteka [{OK https://m.edsoo.ru/f11c4afd

Huterpain u ero
IIPUMEHEHUS

bubmuoreka [{OK https://m.edsoo.ru/f11c4afd

CucTteMbl ypaBHEHH

12

bubnmuoreka [{OK https://m.edsoo.ru/f11c4afd

HatypanbHble u Lienble
qrcia

bubmuoreka [IOK https://m.edsoo.ru/f11c4afd

[ToBTOpeHme, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAaHUH

15

bubmuoteka [{OK https://m.edsoo.ru/f11c4afd

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

99
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