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MOSICHUTEJIBHASA 3AIIMCKA

VyeGubrii kypc «Anrebpa W Havajla MaTeMaTHYECKOrO aHalM3ay ABIAETCS ONHHUM M3
Haubonee 3HAYMMBIX B [porpamme cpejsero ofmero obpasoBaHus, MOCKOIbKY, C OJHOW
CTOPOHEI, OH 00ecIeurBaeT HHCTPYMEHTAIBHYIO 0a3y JUT H3yUYeHNs BCEX €CTECTBECHHO-HAYTHBIX
KyPCOB, a € JIpYTO# CTOPOHBI, (OPMHpPYET JIOTHYECKOE H aOCTPaKTHOE MBIILICHHE 00y JarOIuXCs
HA ypoBHE, HEOOXOMMMOM [UIi OCBOCHHS WH(OPMATHKM, OOIIECTBO3HAHHA, HCTOPHH,
CIOBECHOCTH W JPYTHX MHCHWIUMH. B pamkax maHHOro yueGHOTro Kypca oOydarommuecs
OBJIAJEBAIOT YHHBEPCATBHBIM SA3bIKOM COBPEMEHHOHM HaykH, KoTOpas (opMyJmpyeT CBOH
JMOCTHKEHHUS B MATEMaTHYECKOH (hopme.

VueGHBIH Kype aireOpsl W Hadya]l MaTeMaTH4YeCKOrO aHallu3a 3akiiafblBacT OCHOBY JUIL
YCIIEITHOTO OBJajIeHHs 3aKOHaMK (DH3HKH, XUMUH, OHOJOTHH, TOHUMAHKA OCHOBHBIX TCH/ICHIIHH
pa3sBUTHs S5KOHOMHKH H OOIIECTBEHHON JKM3HH, [O3BOJIACT OPHEHTHPOBATHCA B COBPEMCHHMIX
NUQPOBEIX M KOMIBIOTEPHBIX TEXHONOTHSAX, YBEPEHHO WCIOJB30BaTh HX I JAIbHEHIIEro
06pa3oBaHus M B IOBCEAHEBHOM KU3HA. B TO Xke BpeMs oBlazieHne a0CTPAKTHBIMU U JIOTHIECKH
CTPOrMMH KOHCTPYKUMAMH anreOpbl 1 MATEMaTHYECKOrO aHAM3a Pa3sBUBACT YMEHHE HAXOTHThH
3aKOHOMEPHOCTH, 0GOCHOBEIBATE HCTHHHOCTB, IOKA3bIBATE Y TBEPIKIECHHS C TIOMOMIBIO HHYKIIHH
U paccy IaTh JeIyKTHBHO, MCIIONb30BaTh 0000IIeHHE H KOHKPETU3AlHUIO, abCTparnpoBaHue u
aHaIOrur0, GopMHUPYET KpeaTUBHOE U KPHTHYECKOE MBILIIICHHUE.

B xome u3yduenus ydeOHOro Kypca «AnreOpa M Hadajia MaTeMaTHYEeCKOrO aHAIW3a»
o0ydaromkecs MOJIyYalOT HOBBIH OMBIT PEIIEHHA NPUKJIAJHBIX 3ajJa4d, CaMOCTOSTENIBRHOTO
HOCTPOEHMS] MAaTEMAaTHYECKMX MOJeleld pealbHBIX CHTYyalud, MHTEPIpPETAlldd ITOJY4CHHBIX
peIneHuii, 3HaKOMSITCS ¢ TIPEMepaMHi MaTeMaTHYeCKHX 3aKOHOMEPHOCTEeH B MPHPOJE, Hayke U
HCKYCCTBE, C BBIIAIOIAMUCT MAaTEMaTHYECKHMH OTKPBITHAMH B HX aBTOPaMH.

VueOubli Kypc o0nafgaeT 3HAYMTENbHBIM BOCIHMTATEIBHBIM HOTEHIHAJIOM, KOTOPBIH
peanmmsyercss Kak depe3 y4eOHbBIM MaTepHall, CIOCOOCTBYIOMMH (OPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHs, Tak ® d4epe3 crneunpuKy yueOHOH  jesaTenbHOCTH, Tpedylomiei
NPOINOJDKATENBHOM  KOHIEHTpAllMd  BHHMA@HHMS, CaMOCTOATENbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a IOJTy4eHHBIH pe3ybTar.

B ocnose meroauku oOy4eHHs anreOpe ¥ HayanaM MaTEMATHYECKOIO aHaau3a JICKUT
NesATeIbHOCTHBIA IIPHHIIMI 00y YEHHSI.

B cTpykType yueGHOTO Kypea «Anrebpa U Hayaia MaTeMaTH4eckoro aHain3ay BhIIEIEHE
CIEYIOIHME COZIepKaTENbHO-MeTOAuYeCKHe JTHHAN: «Uucna u BerMHCAeHHs», «DyHKIMH H
rpaduku», «YpasHeHus u Hepasencrsay, «Hauana matematnyeckoro ananmusar, «MHuoxecTsa
JIorHKay. Bee 0CHOBHEIE COlepIKaTeTbHO-METOIMUECKHE JIMHAY H3YJaloTCs Ha IPOTSHKCHUH ABYX
neT o0y4eHHus Ha YPOBHE CpeiHero o0Imero o6pa3oBaHHsl, €CTECTBEHHO AONOIHSS ApYyT Apyra U
[OCTENEHHO HACHINAICH HOBBIMH TeMaMH M pasieinamu. [laHHeii ydeOHbIM Kype ABIACTCA
WHTErPaTHBHEIM, ITOCKOJBKY OOBemuHsieT B cebe colepikaHue HECKOJBKAX MaTeMaTHYeCKHX
NUCLUILINH, TAKMX KaK anrebpa, TPUrOHOMETpPHUs, MaTeMaTHYEeCKUi aHaJIH3, TEOPHS MHOXECTB,
MaTeMaTHYecKas JOrHKa ¥ apyrue. I1o mepe Toro kak oOydaromuecs OBlaJeBaioT BCE Oosee
IMMPOKMM MaTeMAaTHYeCKHM allapaToM, y HHX IIOCIENOBaTelbHO —(opMupyeTcs H
COBEPINEHCTBYETCA YMEHHE CTPOHUTH MAaTEMAaTHYECKYIO MOJIENb PEAIIbHON CHUTYalluH, IPUMEHATE
3HAHWA, MOJyYEHHbIE NpH H3ydeHHH ydeOHOro Kypea, /Ui pELICHHsS CAMOCTOSTENBHO
copMyTHPOBaHHON MaTEMATHYECKOH 3a]1a4H, a 3aTeM HHTEPIIPETHPOBATh CBOM OTBET.

CoepkaTenbHO-MeToAudecKas JTHHIs «Yucia 1 BEYHCIEHUS) 3aBepiuaeT GopMUPOBAHUE
HaBBIKOB HCIIOB30BAHHA JIEHCTBUTEIbHBIX YHCEII, KOTOpoe OBUI0O HAauaTO HA yPOBHE OCHOBHOIO
obmero obpasosanus. Ha ypoBHe cpemuero obmero o6pazoBanus ocoboe BHHMaHUE yICTACTCA
(OpPMHPOBAHMIO HABBIKOB PAIMOHAJBHBIX BBIYMCIECHUH, BKIIOUAIONMIMX B ce0s MCIOIB30BAHHE
pasauyuHeIX (GOpM 3alHCH YMCIa, YMEHHE JeNaTh INPHKHIKY, BBIIOJHATH MPUOIMKEHHBIE
BEIMHCIIEHHA, OEHHBATE YHCIIOBEIE BEIDAMKEHHS, pESOTEI.TE- Cc MaTeMaTH4YeCKHMMHW KOHCTAHTAMH.
3HaKoMBble 00yYarOIIMMCS MHOXKECTBA HATYPAJIbHBIX, LEJBIX, PALMOHAIBHBIX M ICHCTBUTEIbHBIX



4HCell JIOTOJHAKTCA MHOMKECTBOM KOMIUIEKCHBIX YHCEN. B KakaoM W3 3THX MHOMKECTB
paccMaTpHUBarOTCs CBOMCTBEHHBIE €My CIeNM(HYECKHE 3a/laui U OlEpalldy: JeJeHHe Halelo,
OIIEPHPOBAHUE OCTATKAMH HAa MHOMECTBE LIGMBIX YHCEs, 0COOBIE CBOMCTBA PAllHOHAIBHEIX H
UppalHOHAIBHBIX YHCel], apuMETUIECKUE ONIEpALHH, a TAKIKE U3BICUCHUE KOPHS HATypabHOI
CTENICHH Ha MHOJKECTBE KOMIUIEKCHBIX 4YMCEN. biiaromaps mocienoBaTelbHOMY PaCIIAPEHHE)
Kpyra HCIIOIB3YEMbIX YHCE]T U 3HAKOMCTBY C BO3MOXKHOCTSAMH HX HPUMCHEHHS U PELICHHSA
pasIMYHBIX 3a1a4 (opMHUpyeTCs IpeACTaBIeHHE O €INHCTBE MaTeMAaTHKHU KaK HayKH U e pOJIi B
IIOCTPOEHHH MOJIeJIEH pealbHOro MUpa, IUPOKO UCIOIB3YIOTCS 0000IIeHre U KOHKPeTH3ausl.
Jlunus «YpaBHEHHS W HEPABEHCTBAY PEATM3YETCs HA NMPOTHKSHHH BCEro oOydeHHs Ha
ypoBHE cpenHero obmero obpa3obaHHs, IOCKONBKY B KaxzaoMm paszgene [Iporpammer
IIPEyCMOTPEHO pelleHHe COOTBETCTBYIOMMX 3ajad. B pesyibsrare obydaronuecs: oBlIageBaioT
pa3sIMYHBIMM ~ METOJAMHM  PELICHHS pPalHOHAIBHBIX, HMPPAlHOHAIBHBIX, MOKA3aTEIbHBIX,
norapu(MUYECKUX M TPUTOHOMETPHUECKHX YPABHEHMH, HEPABEHCTB M CHCTEM, a TakOKe 3aj1ad,
coiepykammux TmapaMeTpsl. [lomydeHHBIE YMEHWS MIMPOKO HMCIIONB3YIOTCS TIPH HCCIIEI0BAHHH
(yHKIHMI ¢ TOMOIIBIO IPOH3BOLHOM, IPU PEIICHAH MPUKIATHBIX 33144 U 3a/1a4 Ha HAXOXKICHUE
HauOONBINMMX H HAUMEHBIIHX 3HaueHui Qynkuuu. [laHHas conepikarenbHas JTHHUS BKIFOYAET B
cebs Taike (GopMUpOBaHHWE YMEHUN BBINMONHATH pacuéTel Mo Gopmynam, peodOpa3oBaHus
palMOHAIEHBIX, UPPALMOHANBHBIX U TPUIOHOMETPHUUECKHX BBIPAKEHHH, a TAKKE BBIPAKECHHIM,
coiepKalluX cTeneHu W Jjorapudmel. braropaps u3yueHuro anredpaudeckoro marepuaia
NPOMCXOOHT JalbHEHIIee pa3BHTHE aJTOPHTMHYECKOTO W  abCTpPakTHOTO  MBIILICHAS
obyuaromuxcs, GOpMUPYIOTCSI HABBIKM JIelyKTHBHBIX pacCykIeHuH, paboThl ¢ CHMBOIBHBIMH
topmamu, NpeACTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB H HEPABEHCTB.
Anrebpa npejutaraet 3§))eKTHBHEIE HHCTPYMEHTHI JUIS PEIIeHNs TPAKTHIECKHX W eCTECTBEHHO-
Hay4HBIX 387144, HATJIAJHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKA HAYKH,
ConepxatenpHo-MeToauyeckas tuHus «@yHkuuu u rpadUKH) TECHO NEpeILIeTaeTcs C
,upymMH JIMHUSAMH y4eOHOTO Kypca, nocxomﬂcy B KakOM-TO CMBICIIe 3anaér nocnenoaai'enbﬂocm
TpHmHomeTpuqecmx cl)yﬂfcmm HX CBOHCTS 1 rpatl}mcoa UCIIO/IB30BAHHE (bymcuﬁn mm pemeﬂm
3aj1a4 |3 JPYTUX y4eOHbIX IPEAMETOB M PEATbHOM JKH3HH TECHO CBA3aHO KaK C MATEMATHYECKAM
AHATM30M, TaK U C PELlICHHEM YpaBHEeHUH U HepaBeHCTB. [Ipu aToM Gobilioe BHUMaHUE yIeTsIeTCs]
(OpMHUPOBaHUIO YMEHH BBIPAXKATh (HOPMYIaMi 3aBUCUMOCTH MEXKIY Pa3IMYHbIMH BETHIHHAMY,
HCCIIEJIOBATh TIONIy4YeHHBIe (DYHKIHH, CTPOMTE WX rpaduku. Marepran 3To# colepikaTelTbHOM
JIMHUK HALENEH HA Pa3sBHTHE YMEHHH W HABBIKOB, IO3BOJITIOMIMX BRIPAXKATH 3aBHCHMOCTH MEKIY
BEeJIMYHHAMH B pasnu4Ho# dopme: aHamuTHYECKOH, rpaduyeckoit u ciroBecHoi. Ero usy+denue
CIIOCOOCTBYET pa3sBUTHIO AITOPATMHYECKOTO0 MBINUICHHS, CIIOCOOHOCTH K 0000meHuio u
KOHKpETH3allu1, UCIOIb30BAHUIO QHAJIOTHiA.

ConepxateneHasn nuHus «Havana mMaTeMaTH4eckoro aHaauMsay MO3BOJIACT CYIIECTBEHHO
PAaCIIUPUTE KPYT Kak MaTeMaTH9IeCKUX, TaK W MPHKJIaIHBIX 3a/1a4, TOCTYITHBIX 00yJaroImuMcs, TaK
KaK Yy HHUX IOSBJISETCS BO3MOXKHOCTH CTPOHTH IpaMKH CIOKHBIX (YHKIHH, ONpEenensITh HX
HauboJbiue ¥ HAUMEHBINKWE 3HAUEHHUS, BBIYUCIATH IUIOWANH GUryp H 0OBbEMEI Tell, HAaXOAHUTh
CKOPOCTH H YCKOpeHHs mpoueccoB. JlaHHas cojepikaresibHas JIHHHAS OTKPHIBA€T HOBBIE
BO3MOXKHOCTH ITOCTPOEHMSI MAaTEMaTHYECKUX MOJIEIEH peallbHBIX CHTYalHii, TO3BOJISIET HAXOAUTh
HaWIyd4lllee pEHIeHHEe B MNPHKIAJHBIX, B TOM WYHCIE COIMATbHO-3KOHOMHYECKHX, 3a/1adax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOTO aHaH3a CHOCOOCTBYET pasBHTHIO abCTpakTHOTO,
(popmanbHO-IOrMYECKOT0 M KPEaTHMBHOIO MBILLICHHS, ()OPMHPOBAHMIO YMEHHWE pacno3HaBaTh
[POSBIEHUS 3aKOHOB MaTEMaTHKH B HayKe, TEeXHHKe W Hckyccre. OOywaromuecs y3HaIOT O
BBINAIOIIMXCA pe3yJsibTarax, MOMYyYeHHBIX B XOJIE Pa3sBHTHSA MaTeMaTHKH KaK HayKd, H 00 HX
aBTOpax.

CopepxarenpHO-MeTonuyeckass uHuS «MHOKECTBA M JIOTHKA) BKIIO4aeT B cebs
SJIEMEHTEI TEOPHH MHOMKECTB H MaTeMaTH4decKol JIOTHKH. TeOPETHKO-MHO)KBCTBBHHBIE
OpPE/ICTaBICHUs IPOHU3BIBAIOT BECh KypC IIKOJBPHOW MaTeMaTHKH H IpelaraloT Haubosee




YHHBEPCAIBHBIA A3bIK, OObEIUMHMIONMA BCEe pas[eNbl MAaTEMaTHKd M €& NPHIOKEHHH, OHU
CBSI3bIBAIOT PA3HBIE MaTEMaTHYeCKHe AUCLHILIHHEL M UX MPUIOKEHHS B eIHHOE 1esoe. [Tosromy
BaXHO JaTh BO3MOXHOCTH OO0y4YaroleMycsl MOHHMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOH MaTEMaTHKH ¥ MCIIOJIb30BATH €I'0 /171 BEIPAXKEHHS CBOUX MEICIIEH. JIpyTHM BayKHBIM
NIpU3HAKOM MAaTeMaTHKH KaK HayKd CIEAYeT MPH3HATh CBOMCTBEHHYIO eH CTpOToCTh
00OCHOBaHHI | CIIE/IOBAHHE OIPEACIEHHBIM IPABUIIAM IIOCTPOEHHS IOKA3aTENBCTB. SHAKOMCTBO
C JJIEMEHTaMH MAaTeMaTH4YeCKOH JIOTHKH CHOCOOCTBYET Pa3sBUTHIO JOTHYECKOTO MEBIILICHHS
00y4aOIKXCsl, MO3BONSET MM CTPOHTH CBOM DACCYXCHEHHS HA OCHOBE JOTHYECKHMX IPABHIL
(GopMHupYeT HaBBIKH KPHTHUECKOTO MBILLICHHA.

B yue6HoM Kypce «AJrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3A) HPHCYTCTBYIOT OCHOBBI
MaTEMaTH9YECKOr0 MOJEIUPOBAHHS, KOTOPHIE MPHU3BAHBI CIOCOOCTBOBATH (HhOPMHUPOBAHMIO
HaBBIKOB MOCTPOEHMSI MOJEIICH pealbHbIX CHTYalUH, UCCIICOBAHHA ITHX MOJIENel ¢ TOMOIIBIO
annapara anreOpbl 4 MaTeMaTHYeCKOIr0 aHAJIM3a, MHTEPIPETALMU IOJYYEHHEIX PE3yIbTATOB.
Taxwe 3ananws BIUIETEHBI B KaXKIBIH M3 DPas[elioB IPOTPAMMEI, TTOCKOJNBEKY BECh MaTepHat
y4eOHOro Kypca NIHPOKO HCIOMB3YeTCs Ui PELIeHHs NpHKIAIHBIX 3amad. [Ipu PELICHUH
PeaIbHBIX IPAKTHYECKHUX 3a/1a4 00y 9aroIMecs pa3sBUBAIOT HabIOATebHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTPAripoOBaThCs, HCIIOIB30BaTh AHAIOIHIO, 0606MATh 1 KOHKPETH3HPOBATE
npobrnemy. JlesTembHOCTE 1O  (JOPMHUPOBAHHIO HABEIKOB DENICHHA NPHKIANHBIX 33714
OpraHusyercs B IIpoLecce H3y4YCHHs BCEX TeM y4eOHOro kypca «Anrebpa W Hagaia
MaTeMaTHYECKOT0 aHAJIH3a.

Ha usyuenue yuebHoro xypca «Anrebpa u Havyaia MaTeMaTHYECKOTO aHAIH3ay OTBOIUTCA
272 vaca: B 10 kmacce — 136 1acos (4 gaca B Hegemo), B 11 knacce — 136 wacos (4 waca B HEJIENO).
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COJEPKAHUE OBYYEHUA
10 KJIIACC

Yuciia 4 BIYHCICHHSA

Panmonaneneie yncia. OOBIKHOBEHHBIE W JeCATHYHBIC APOOH, IMPOLEHTH, OECKOHEYHBIC
nepuoauveckue 1poodu. [Ipumenenne npobeil U NPOIEHTOR A PEIleHUs IPUKIAJHBIX 33124 U3
Pa3IUYHEIX OTPACiIeH 3HAaHUH U pealbHOH KU3HH.

JlelicTBuTenbHbIe uKcia. PaluoHaIbHBIE M HppalMOHAIbHEIE 4HCIa. Apu(MeTHUecKne
ONEPALHH C JCHCTBUTEIbHBIMH YMCIaMu. Momynb JeHCTBHTENHHOIO YHCIA W €ro CBOMCTBA.
[[puOMMKEHHEIE BBIUMCIIEHHUS, IIpaBMia OKpPYTJIeHHs, TpPHKHIKA H ONEHKA pe3yNbTara
BBIMHCIICHUH,

Crenensp ¢ neneiM nokasarenem. bunom Hetorona. Vicnons3oBanue mopxosiiedt Gpopmel
3aITHCH AEeHCTBHTEILHEIX YKCEIT JUls peleH s IPaKTUYeCKHuX 3a1ad | [IpeJICTABIeHHs JaHHbIX.

Apupmernuecknii KOpeHb HATYPAILHOMN CTEIIEHH M €r0 CBOMCTBA.

Crenenp ¢ panHOHANBHBEIM IOKa3aTeleM M €& CBOWCTBA, CTENEHb C AEHCTBUTEILHBIM
ToKasarelieM.

Jlorapudm uncna. Csoiictsa norapudma. [lecstidnblie n HATypabHBIE JIOrapa(MBI.

CuHyc, KOCHHYC, TAHI'€HC, KOTAHICHC YMCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC U
apKTaHT'€HC YACIIOBOT0 apryMeHTa.

YpaBpHeHHsI H HePABEHCTBA

ToxnmectBa MW TOXKAEcTBeHHble mpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHHUSL.
PaBHOCHIIBEHEIE ypaBHEHHS U ypaBHEHHA-CIIECTBASA. HepaBeHCTBO, peleHne HepaBeH CTRa.

OcHOBHBIEC METO/BI PEIICHU LEBIX H APOOHO-pAIIHOHANIBHBIX YPABHEHHH W HEPABEHCTB.
MHuoro4ieHs! 0T 0JHON IepeMeHHOi. [leneHne MHOTO4YIeHa Ha MHOTOYWIEH C 0CTaTKOM. Teopema
besy. MuorowieHs! ¢ neinbvMu ko3gdunuentamu. Teopema Buera.

IIpeobpazoBanus YHCIOBBIX BEIPAXKEHUH, COAEPIKALINX CTEIIEHH U KOPHH.

Hppanuonansusie ypaBHeHHs. OCHOBHBIC METOIBI PEIICHUA HPPAIIHOHAIEHBIX YPABHEHHH.

[ToxasarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PeIeHHS TT0Ka3aTebHEIX YPaBHEHHH,

[TpeoOpasoBanne BeIpakeHHH, COAePKALINX JIOrapu(MbIL.

Jlorapumuueckne ypaBHeHHs. OCHOBHBIE METOIBI PEIICHHSA JIOrapH(PMHYECKHX
YPaBHEHHH.

OcHoBHble TpuUroHomerpuueckue (opmynel. [IpeoOpasoBaHue TPUTOHOMETPHUYESCKUX
BbIpaJKEHHH. PElIEHHE TPUIOHOMETPUYCCKUX YPABHCHUHA.

Pemenne cucreM IMHEHHBIX ypaBHEeHHH. Marpuna CHCTEMBl JTHHEHHBIX YpaBHEHWU.
Omnpenenurens MaTpuipl 2X2, e€ro reOMETPUYECKHH CMEBICT M CBOMCTBA, BBEIYMUCIEHHE €ro
3HA4YEHHUs, IPUMEHEHHE OIIPEEIUTEN [l PEIICHHA CUCTEMBI IMHEHHBIX YpaBHEeHUH. Pemenue
IPHKJIAJHEIX 3a/1a4d ¢ MOMOIIBIO CHCTEMbI TMHEHHBIX ypaBHeHU#. VccinenoBanue MoCTpPOEHHOM
MOZEJIA C IOMOIIBIO MAaTPHUI] H ONPEICTUTENEH.

ITocTpoenne maremMaTH4ecKuX Moened peajbHOM CHTyalWH C IIOMOINLI0 YpPaBHEHHH H
HepaBeHCTB. [IpiMeHeHre ypaBHEHHH W HEPABEHCTB K PEIICHHIO MATEMAaTHYeCKHX 3a/1a4 | 3a/1a9
M3 pasiMYHbIX 00JacTell HAyK| U peallbHON HU3HH,

@OyHknud 1 rpaduKH

Qynxnus, crocoOwl 3amanus (YHKOUH. B3aumHO o0OpatHble (yHKmEH. KoMIO3HIms
Gbynxumii. I'paduk GyHkun. DnemenTapHsie npeobpasosanus rpadukos (yHKIHIA.

O6nacte onpezeneHus ¥ MHOXKeCTBO 3HaueHui Qynxuuu. Hymu dynximun. [IpomexyTiu
3HAKOMOCTOAHCTBA. U&THble M HeuéTHBIe QyHKOWH. [lepromudeckwe (yHkmuu. ITpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl U MHHUMYMEI GyHKIuA. HauGosbliee H HaMMEHbIIEe
3HAYEHUS (DYHKIIMH HA TPOMEXKYTKE.




JIuneiinas, KBaApaTHYHAS M IPOOHO-ITHHEHHAS (YHKIMH. DICMEHTaPHOE HCC/IEA0BAHUE 1
IOCTPOEHNE HX IpadHKOB.

Crernennas GYHKIMS ¢ HATypaIbHBIM M IIebIM TNoKasareneM. E€ cBOHCTBA 1 rpadux.
CeoifctBa ¥ rpaduK KOpHs n-oif cTemend kaxk (yHkuud 0OpaTHOH CTENEHH € HATypanbHbIM
ToKas3aTelieM.

TTokasaTensHas u norapudmudeckas QyHKIMH, X cBoHcTBa U rpaduku, Mcnonbzosanue
rpadHuKoB QYHKIUH IS pEIIeHus yPABHEHUH.

TpHUroHOMETpHYECKass OKPY’KHOCTb, ~OINpEJielleHHe TPATOHOMETPHICCKIX (yHKIHH
YUCJIOBOIO apryMEHTa.

DyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U ABICHHSIX. I'paduxu peaabHbIX
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Hayajna MaTeMaTH4Y€CKOro aHa/IH3a

[Tocie10BaTeILHOCTH, CIIOCOOb! 3a/IaHus [I0CIEI0BATEILHOCTEH. MeTtoa MareMaTHYECKOH
MHAYKIEA. MOHOTOHHEIE H OTpaHWYEHHBIE IIOCNE/0BATENBHOCTH. VICTOPHS BO3HUKHOBCHHA
MATEMaTHYECKOro aHalii3a Kak aHau3a OECKOHEYHO MaJIBIX.

ApudmeTHueckas ¥ TreoMeTpUuecKas — mporpeccuy.  beckonewHo yObIBatomasn
reomeTpadeckas mporpeccus. Cymva GeckoHedHO yOBIBAIOIeH reoMeTpUIecKod IIPOrpecCHy.
JluHeitHBI ¥ OKCIOHeHIManmbHBIH poct. UYwmeno e @opmysia CHOXHBIX NPOLEHTOB.
Vcnonbs30BaHue IPOrPecCHH sl PEIEHAs PeAIbHbIX 3a/1a4 NPUKIa[HOTO XapaKTepa.

HenpepriBHEle QyHKIHE U UX CBOlicTBA. ToukM pa3psiBa. ACHMIITOTHI rpadukoB QyHKIHHA.
CgoiicTBa (yHKIMI HENpPEpHIBHEIX Ha OTpe3ke. MeTos uHTEpBANoB /Uil PelICHH HePaBeHCTE.
[IpuMeHeHHe CBOMCTB HENPEPBIBHBIX (YHKIHH 1/11 PEIIEHHs 3a/1a1.

IlepBast ¥ BTOpas MPOU3BOAHbIE (yHKIHE. Onpe/enenye, FeOMETPHICCKUH 1 (u3mueckuit
CMBICT IPOM3BO/IHOM. Y paBHEeHHE KacaTebHOH K rpaQuky (yHKIHH.

ITpousBoHble snemMenTapHbIX GynKiuii. [Ipou3BoaHas CyMMbl, IPOH3BEACHUA, FaCTHOIO 1
KOMITO3HIUH (pyHKIIHHA.

MuozKecTBa H JIOTHKA

MHOKecTBO, Onepalud HaJl MHOJKECTBAMHA U HX cpoiicTBa. Jluarpammbl Dinepa—Benna.
[IpuMeHeHre TEOPETHKO-MHOMKECTBEHHOIO ammapara JUis ONMCAHWs PEAbHBIX IPOLECCOB H
SBJICHHMH, TIPU PELIEHAH 3a/1a4 U3 IPYTHX y4eOHBIX IPEIMETOB.

Ompejenenne, Teopema,  CBOWCTBO ~ MareMarHyeckoro — o0bexTa, — CIEICTBHE,
J0Ka3aTelbCTBO, PABHOCHIILHEIE YPaBHEHHUS.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (VIJIVBJIEHHBIM VPOBEHBL) HA
YPOBHE CPEJJHET'O OBIIEI'O OBPA30OBAHWSA

JIMMHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOro BOCIHTAHHUS:

COPMHPOBAHHOCTE TPAXXJAHCKOM TO3HMIHH 0Oy9aromerocs Kak AaKTHBHOTO H
OTBETCTBEHHOI0 YJI€HA POCCHHCKOro 00mmiecTBa, NMPEACTABICHHE O MATEMATHYECKMX OCHOBAX
QYHKUMOHMPOBAHHA PA3IMYHBIX CTPYKTYp, SBICHMi, IPOUEIYp TPaXKJIAaHCKOro o6IiecTBa
(BBIOOPEI, ONpPOCEI M JIPYTOE), YMEHHE B3aHMOJEHCTBOBATH C CONMATLHBIMH WHCTHTYTAMH B
COOTBETCTBHH € UX QYHKIMAMH H Ha3HAYCHHEM;

2) DATPHOTHYECKOr0 BOCIHTAHMS:

c(hOpPMHPOBAHHOCTE POCCHHCKON Ipax/IaHCKOM HICHTHYHOCTH, YBAKEHUS K TPOILIOMY H
HACTOAIIEMY POCCHHICKOH MATeMaTHKH, IIEHHOCTHOE OTHOLICHHE K JOCTHIKEHHSIM POCCHUCKHMX
MaTeMaTHKOB M POCCHHMCKOH MAaTEMaTHYECKOHM IIKOJbI, MCIIONB30BAHHE 3THX JOCTHIKEHHH B
OpPYTHX HayKax, TEXHOIOTHSX, cepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHUM:

OCO3HaHWE  JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO Hapoma, C(OpMHPOBAHHOCTE
HPABCTBEHHOT'0 CO3HAHHS, 3THYECKOr0 MOBEIEHMS, CBA3AHHOIO ¢ IIPAKTHUECKUM IIPHMEHEHUEM
AOCTHXKCHMH HAYKH W JEATENBHOCTBIO Y4EHOrO, OCO3HAHME JUYHOTO BKIaAd B NOCTPOCHHE
ycroiuuBoro Oymaymero;

4) 3cTeTHYECKOr0 BOCIHTAHHA:

3CTETHYECKOC OTHOMICHHE K MHPY, BK/IFOYas 3CTETUKY MaTeMaTH4eCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a1a4, PEIICHHH, PacCy)IeHHH, BOCIPUMMUYMBOCTE K MAT€MaTHUYECKHM ACIeKTaM
Pas3IMYHBIX BUJOB HCKYCCTBA;

S) puznyecKkoro BOCIUTAHHA:

c(OpMHPOBAHHOCT YMEHHS IPUMEHATH MaTeMaTHYECKUE 3HAHUS B MHTEPECAX 3[0POBOTO
u GesomacHoro o6pasa JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBLIO (37I0pOBOE
NUTaHKE, COATAHCHPOBAHHBIH PEXUM 3aHATHH U OTIbIXA, pery/sipHas Qu3nuYecKas akTHBHOCTE),
(u3HUecKOe COBEPIICHCTBOBAHHE [IPH 3aHATHAX CIIOPTHBHO-03[I0POBUTEILHOMN J€STEIEHOCTBIO;

6) TPy10BOT0 BOCIIHTAHHS:

FOTOBHOCTB K TPYJy, OCO3HaHHE LIEHHOCTH TPYJ0M00Hs, HHTEpeC K pasiudHbIM cdepam
npodeccHoHaNbHOMN ICATCIPHOCTH, CBA3AHHBIM C MATCMATHKOW M ©€ NPUJIOIKCHHAMH, YMCHHUE
COoBEpmaTh OCO3HAHHEIM BEIOOpP Oynaymeidt npodeccin ©H peaM30BBIBATE COOCTBEHHEIE
JKH3HEHHBIC TUTAHBI, TOTOBHOCTE M CMOCOOHOCTE K MAaTeMaTHYecKOMy O0Opa3OBaHHIO H
caM000pa30BaHKIO Ha NPOTSUKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B DEIICHHUU
IPaKTHIECKHX 3a/71a4 MaTeMaTHUeCKON HallpaBIeHHOCTH,

7) 3KO0JOrH4YeCKOr0 BOCIIHTAHUA:

chOPMHPOBAHHOCTE  IKOJOTHYECKOH KYJIBTYpPBI, IOHHMAHUE BIHAHMS COIMAIBLHO-
SKOHOMHYECKHX IIPOIECCOB Ha COCTOSHHE TPHPOAHOW M CONMMAILHOW CpEBI, OCO3HAHHE
r106aIbHOT0 XapaKkTepa SKOJIOTHYECKHX Mpo6iieM, OpHEHTAIMS Ha IPUMEHEHHE MATEMATHYECKUX
3HAHWI U1 pelIeHus 3a/1a4 B 00JaCTH OKPYIKatOIIeH Cpe/ibl, IIIAHHPOBAHHE MIOCTYIIKOB M OLIEHKA
HMX BO3MOXKHBIX ITOCIEACTBHE I OKPY KaIOIeH cpesl;

8) meHHOCTH HAYYHOI0 MO3HAHHSI:

c(OPMHPOBAHHOCTE MHPOBO33DEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HayKH W OOINECTBEHHOH IPAKTHKH, MOHHUMAHME MATEMAaTHYECKOW HAyKH Kak cdepsl
YEJIOBEYECKOH AeATEIbHOCTH, STaloB €€ pasBUTHs W 3HAYMMOCTH ISl PA3BUTHS I[UBH/IH3AIUH,
OBJIaZICHHE SA3BIKOM MATEeMaTHKHA U MAaTEMAaTHYECKOH KyJIbTYpOH KaK CPEACTBOM [TO3HAHUS MHPA,



FOTOBHOCTb OCYIIECTBIATH IMPOEKTHYIO U HCCIIE0BATENLCKYIO JEATEIbHOCTD HHAUBHYalIbHO U
B TpyIIIIe.

METAIIPEAMETHDBIE PE3YJIbTATDI
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HABATCALHDIC Y RNBEPCATLHLIC Y TeONbIC 16
bazoBbie jlorHyeckue JeiicTBHA:

BRIBIIATL M XapaKTepH30BaTh CYIECTBEHHBIE IPHU3HAKH MAaTeMaTHUECKHX OOBEKTOB,
NOHATHM, OTHOIICHHM MEXIy MOHATHSIMH, (OPMYTHpPOBATH ONpPEACTICHUA IIOHATHH,
YCTAQHABIIMBaTh CYIIECTBEHHLI NpH3HAK KilacCHU(UKalWM, OCHOBaHMA I 0000meHMs u
CpaBHEHUS, KPHTEPHH TTPOBOIUMOT0 aHAITH3a,;

BOCIPHHHMATh, (DOpMyIHpOBaTh M NpeoOpa3oBLIBATE CYXKICHHsA: YTBEPAUTEIBLHBIE H
OTpHLIATENIbHBIE, €AUHUYHEIC, YACTHBIEC H 00IIHE, YCIOBHEIE;

BEISBJIATE MaTeMaTHYeckHe 3aKOHOMEPHOCTH, B3aWMOCBS3HM M IIPOTHBOpeuHs B QakTax,
JAHHBIX, HAOMIOMCHHUAX MW  YTBEPKIACHHUAX, [peanaraTb KPUTEPUH U1 BBIABJICHHSA
3aKOHOMEPHOCTEH M IPOTUBOPEYHH;

Jlenarh BBIBOABI C HCIIOJB30BAHHEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H HHIYKTHBHBIX
YMO3aK/II04YeHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

[IPOBOJIMTH CAMOCTOATEIBHO JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPIKICHUM (IIPAMBIE M OT
MMPOTHBHOI0), BHICTPaWBATL ApPryMEHTALWIO, IIPHBOJIUTE IIPUMEpPhl U KOHTPIPHUMEDEI,
000CHOBBIBaTH COOCTBEHHBIE CYIKICHUS U BBIBOJIBI;

BBIOHpATh cr10co0 peleHus y4eOHOoM 3a1aui (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELIEHHUS,
BLIOHpaTh HauboIIee MOIXOAAIIMH ¢ YIETOM CaMOCTOSATENLHO BBIZIEJIEHHBIX KPHTEPHEB).

Ba3zoBblie Hccse10BaTEIbCKHE ACHCTBHS:

MCII0JIb30BaTh BOIPOCHI KAK MCCIIEIOBATEIbCKUH HHCTPYMEHT [I03HAHKA, (OpMyIHPOBATH
BOIIPOCEI, (DHKCHPYIOIIHE IIpOTHBOpedHe, MpobieMy, YCTAHABIMBATE HMCKOMOE M [JaHHOE,
(hopMHpOBATH IHIIOTE3Y, ApTyMEHTHPOBATH CBOKO MO3ULIMIO, MHECHHE;

IOPOBOJMTE CAMOCTOSTENBHO CIUIAHUPOBAHHBIM  3KCIEPUMEHT, MCCIENOBAHHE II0
YCTAHOBJIEHHIO OCOOEHHOCTEH MareMaTH4ecKoro oOBeKTa, SBIEHHS, IPOIECCa, BBIABIEHHIO
3aBHCHUMOCTEH MeXay 00BEKTaMH, ABICHHUIMH, IIPOLIECCAMH;

CaMOCTOSTEIbHO (hopMyIHpOBaTh 0000IIEHUA U BEIBOJBI 10 PE3yIbTATAM IPOBEAEHHOIO
HaOJIIO/IeHNs, WCCIeI0BaHus, OIEHUBATEL JOCTOBEPHOCTh ITOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H
00001menwit;

— IIPOrHO3HPOBATb BO3MOIKHOC pasBHTHC IIpoOIlecca, a TalkiKe BbIIBHIATb OpeaIroJoKEeHHsA O
€ro pa3BUTHU B HOBBIX YCIIOBHSX.

m[’aﬁma CADCT BN He“&rmmmmrmmum.sm S LR R AR AN AT 2R LS LA

BEIBIATD ;[c mm’rm MH(OPMAIIHY, TAHHBIX, HECOOXOJUMBIX I OTBETA Ha BOHpOC i mm

peleHus 3a1a49u;

BeIOupate WHDOPMALMIO K3 HMCTOYHHKOB pa3IHYHBIX THIIOB, AaHAJIW3HPOBATH,
CHCTEMATH3UPOBATh H WHTEPNPETHPOBaTh HHGOPMANMIO pa3IMYHBIX BHAOB H  dopm

Tpe/ICTaBIIEHNUS;
CTPYKTYpUPOBaTh HHPOPMALHIO, TIPEICTABIATE €€ B pa3IH4HBIX (popMax, HILITIOCTPUPOBATE
rpaduyuecky;
OLEHHBaTh HAASKHOCTh HWHO)OPMAHHM 10 CAMOCTOATENHHO  C(HOPMYITHPOBAHHBLIM
KPUTEPHUSIM.

KovMMyHHKaTHBHBIE YHHBEpPCAIbHbIE YUeOHbIe AeHCTBHS
Obémenue:



BOCIPHHMMATh H (OPMYJHPOBATh CY)JICHHS B COOTBETCTBHH C YCIOBUSMH M LEJISMH
00IeHws, SCHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOUKY 3DEHHS B YCTHBIX U THCHEMEHHBIX
TEKCTax, NaBaTh MOSACHEHUS 110 X0y PEIIeHHUs 3a/1a1H, KOMMEHTHPOBAT MOy 9EHHEIH Pe3yIIbTaT;

B X0Ze 00Cy» /IeHHs 3a/1aBaTh BOIPOCH 1O CYMIECTBY 00CYIKIaeMOi TeMBbI, IpoOIeMEl,
pemaeMOPi 3a/laqH, BBICKA3bIBAThb HICH, HAIIEJICHHBIE Ha MMOMCK PCHIEHNS, COIIOCTABISATE CBOH
CYXICHHUS C CYXNCHUAMH NPYruX YYaCTHHKOB JHAaOra, 0OHapyXHBaTh pPasiH4de W CXOICTBO
O3UIKH, B KOPPEKTHOH (Popme HopMyMpOBaTh pasHOIIACH:, CBOM BO3PAKEHHSI,

TIPCACTABIIATE PE3YNIbTAThl PEINEHHs 3a/avd, SKCIEpPHMEHTa, WCCIEOBAHHS, IPOEKTa,
CamMOCTOATE/ILHO BEIOHPATh HOPMAT BBICTYIUICHHUS ¢ yYETOM 3a1a4 IPE3CHTALMH U 0COOEHHOCTE

ay JUTOPHH.

PerynsiTuBHbIe yHHBEPcaJbHbIE yuebHbIe AeiicTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, alTOPHTM pEIIeHHs 3aJaud, BHIOMpaTh CHOCOG pelieHHs ¢ y4&ToM
MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATH M KOPPEKTHPOBATH
BapHaHTE] PELICHHUH ¢ y9€TOM HOBON HHOOPMALHH.

CaMOKOHTPO.Ib, YMOLHOHAILHBII HHTELIEKT:

BJIa/ICTh HABBIKAMHU TO3HABATE/IBHOM pe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBHIA
M MBICIHTCIBHBIX IPOLECCOB, HMX pe3y]bTaroB, BIaieTh CIHOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOL[ecca | pe3yJibTara PeleHns MaTeMaTHIeckot 3a1aun;

[PeABUACTE TPY/JHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPH PEHICHMH 3a/1aud, BHOCHTD
KOPPEKTHBBI B JIEATEIbHOCTL HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX, HANIEHHBIX ONMIHOOK,
BBIABIIEHHBIX TPYIHOCTEIH; :

OLCHHBATH COOTBETCTBUE PE3YJIbTATA LEJIH H YCJIOBHAM, 0OBIACHATH NPHYMHEI JOCTHIKEHUS
HIH HENOCTH)KCHHMs pE3y/IbTaTOB JEATENBHOCTH, HAaXOJUTh OMHOKY, /aBaTh OIEHKY
IpAOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEILHOCTE:

IOHUMATb M MCIOJB30BATh NPEHMYINECTBA KOMaHIHOH U MHIMBUIYaIbHOMH paGoTEl HpH
PEMEHHH y4eOHBIX 3a1ad4, UPHHMMATE TENh COBMECTHOH [eATeNBHOCTH, IIAHHPOBATH
OPraHM3alMI0 COBMECTHOH paboThl, pacmpenessaTh BHABI PaboT, A0TOBAPHBATHCH, OOCYXKIATH
IpoIecc u pesysbTar paboThl, 060011aTh MHEHHS HECKOIBKHX THO/IEH;

y4acTBOBaTh B IPYNIOBEIX Gopmax paboTel (oOCyskaeHHs, OOMEH MHEHHUH, «MO3IOBEIE
LITYPMBI» ¥ HHBIE), BBIIOIHSTE CBOIO 4aCTh Pab0Thl M KOOPAMHHPOBATH CBOM IEHCTBHS C APYTAMH
4jIeHaMH KOMaH[BI, OLCHHBArTbk KadeCTBO CBOEI'0 BKJIada B Oﬁﬂjﬂﬁ HIPOAYKT IIO KPHUTCPHIM,
chOpMyTHPOBAHHBIM YYACTHHKAME B3aMMOICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K koHuy ofyuenus B 10 kmacce oOydarommuiics MONYyUMT ClIeAyIOLIAE [IpeIMETHBIE
Pe3yJIbTaThl O OTACIBHEIM TeMaM pabodel mporpammbl y4eGHOro Kypea «Ajre6pa u Hadana
MaTeMaTHIECKOTO aHaJH3a:

Yuena u BHIMHCIEHHS

CBOOOZIHO ONEPHPOBATH MOHATUIMHU: PALMOHAIBHOE YHCIO0, OECKOHEYHAS [IEpHOIMYECKas
ApoOb, NPOLEHTHI, HPPAIHOHAIBHOE YHCII0, MHOKECTBA PALHOHATBHBIX W JIEHCTBHTEHLHEIX
9HCEeIT, MOJIYJIb JEHCTBUTEIBLHOTO YHCIIA,

NPUMEHATH APOOH U IPOIEHTHI /ULl PELICHHS IPUKIAHBIX 33124 U3 Pa3IHIHBIX oTpaciei
3HaHHH U peallbHOM JKHU3HH;

OPUMEHATh TPHOMIDKEHHBIC BBIYMCIECHUS, TIPABHJIA OKDYIJEHHS, TPHKUIKY M OLEHKY
pe3yjibTaTa BEIYHCIICHHIT;



cBOOOZHO ONEpUpPOBAaTh IMOHATHEM: CTEHNEHb C IIEIbIM II0KAa3aTeleM, MCIOJIb30BaTh
HOAXOIAITYI0 (opMy 3amucH AEHCTBUTENBHBIX YMCeNd IS pelleHHs NMPaKTHYeCKHX 3a1ad W
NpeACTaBICHHAS JaHHBIX;

cBOOO/THO OIIEPUPOBATH NOHATHEM: apU()METHIECKHN KOPEHb HATYPAIBHOM CTENEHH;

CBODOOIHO OIEPUPOBATH MOHATHEM: CTETIEHD ¢ PAIlMOHATBHBIM ITOKA3aTeIIEM;

cBOOO/IHO OIEPUPOBATH NMOHATHAMH: JIOTapH(M YHCIIA, HECATHYHBIE M HATYPAIbHbIE
Jorapu(pmer;

CBOOOJTHO ONEpHPOBATH NMOHSTHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOIO
aprymMeHra,

OIEpHPOBATH NOHATHAMH: aPDKCHHYC, ADKKOCHHYC H apPKTAaHI€HC YUCIOBOI'O apryMEHTa.

YpasHeHus! H HepaBeHCTRA!

cBODOTHO OTIEPUPOBATH MOHATHAMHE: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCHIILHEIE
YpaBHEHUsI U YPABHEHUA-CIIEICTBHS, PABHOCHIILHEIE HEPABEHCTBA;

IPUMEHATE Pa3MuHble METOJLl pelleHHs palHOHANLHEIX M JpOoOHO-pallMOHABHBIX
YPaBHEHHMIH, IPUMEHATE METOA HHTEPBAJIOB IS PELICHHS HEPABEHCTB;

cBOOOJHO OIICpHPOBATh MOHATHAMH: MHOIOWIEH OT OJIHOM MEPeMEHHOM, MHOIOWIEH C
LeJIBIMA K03 GUIIUEeHTaMH, KOPHH MHOTO4/IeHa, IPUMEHSTH JieJIeHHe MHOTOWIeHa Ha MHOTOWIeH
¢ ocTaTKoM, Teopemy besy u Teopemy Buera mia pemenns 3anad;

CBOOOJIHO OIEpUpPOBaTh IOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpHIa,
Ollpe/ieNIuTeNlb MATpULLl 2 X 2 W ero reoMeTpUYeCKHH CMBICH, WCIOIL30BaTh CBOMCTBA
onpenenuTens 2 X 2 Jyid BEIYUCICHUA €ro 3HAYCHHs, IPUMEHATH ONPEASIUTENN [ PEIICHHS
CHCTEMBl JIMHEHHBIX YPaBHEHHH, MOAEIHMPOBATH PEAIbHBIE CHTYAllHH C I[IOMOIIBIO CHCTEMBI
THHEHHBIX YPaBHEHWH, HCCIEeI0BaTh IIOCTPOEHHBIE MOJEIH C IIOMOINBIO MAaTpHIl H
ONPENE/IUTENEH, HHTEPIPETUPOBATD 10Ty YEHHEIN PE3YJIbTAT;

UCIIONB30BaTh CBOMCTBA NEMCTBHH ¢ KOPHAMHE /11 IpeoOpa3oBaHUA BEIPAKCHHUIH;

BBIIONHATE IIpeo0pa3oBaHMsl UHCIOBBIX BBIPQXKEHWH, COJEpPIXKAIMX CTENEeHH C
palHOHAIBHBIM [T0KA3aTENEM;

HCIOJIB30BATh  CBOMCTBAa Jjiorapu$MoB mad npeoOpa3oBaHHSA — JIOrapU(PMHUYECKUX
Bmpa)IceHHﬁ

A BOOQAHO 4+ QECPHPOBA D¢l QHIFAAM i = MPPAUMO M ATDHEBIR 1 4T QKAIANES ALY
norapmbmmqecme ypaBHEHUS, HAXOIUTE UX PEIIEHHS C MOMOIILI0 PABHOCHIBHBIX nepexonoa

HITH OCYILECTBIISISI TPOBEPKY KOPHEH;

NPHMEHATD  OCHOBHBIE  TPUTOHOMETpHYecKHEe  Qopmynsl aias  npeoOpa3oBaHHsA
TPUTOHOMETPUYECKUX BBIPAIKECHUH,

CBOOOZHO ONEpHpOBaTH MOHATHEM: TPUTOHOMETPHYECKOE YypaBHEHHWE, IIPUMEHSTH
HeoOXoqumMble OpMYIIbI Ul PELICHUs OCHOBHEIX THIIOB TPHIOHOMETPUUYECKHUX YPABHEHUH;

MOJIEIMPOBaTh peajbHbIE CHTYallMd Ha 3bIKe aIreOpbl, COCTAB/IATH BBIPAKEHHS,
YpaBHEHHs, HEPaBEHCTBA II0 YCJIOBHIO 3a/aud, MCCIEI0BaTh IIOCTPOGHHBIE MOJEIH C
HCIIONIL30BAHHEM armnapara anrebpsi.

@yHKUHH U rpadQuKH:

cBOOOJHO ONEpHPOBATH MOHATHUAMM: (YHKIHUS, crocoOb! 3aiaHus (GyHKIHH, B3aUMHO
oOparHble (QyHKUMH, KOMHO3uIMsA (yHKIMH, rpaduk (QYHKIHMH, BBIIONHATH SJEMEHTapHBIE
npeobpaszopanus rpahuKoB QyHKITHIA;

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: O0IACTH ONPENENCHUS! ¥ MHOKECTBO 3HAYCHHI
(GyHKIMM, HyJIH (DYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

cB00O/IHO ONEpPHPOBATHL MOHATHAME: 4YETHbIE W HEYETHBIE (GYHKIHH, HNEPUOAUIECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MaKCHMYMBI H MHHAMYMBI ()yHKIHH,
HauOOoJIbIIee X HaUMEHbIIIee 3HaYeHHe (DYHKIMH Ha TIPOMENYTKE;
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cBOOO/IHO ONEPHPOBATH NOHATUSIMH: CTeleHHAs (YHKIMS C HATYPaIbHBIM H IIEJEIM
nokasarejieM, rpaduk cTeneHHOH (YHKIMH ¢ HaTypaJibHBIM H IENBIM ToKasaTteneM, rpadux
KOpH# N-0¥ cTeneHy Kak QyHKIuH 00paTHO#H CTENEHH ¢ HAaTypaIbHBIM II0KA3aTeNEM;

ONECPHPOBATh IOHATHAMH: JIMHEHHAd, KBajpaTH4yHasd M JApoOHO-IHMHeHHas (YHKIHH,
BBITIOITHAT 3JIEMEHTAPHOE MCCIIEI0OBAHNE 1 TOCTPOEHHE UX TPaUKOB;

CcBOOOJHO ONEpHpOBaTh MOHATHAMH: [OKa3aTelbHasd W Jorapupmudeckas (DYHKIHH, WX
CBO#cTBa M rpadMKH, UCIOIB30BATh HX I'PA()UKH IS PELICHNS YPABHEHUIA;

CBOOOIHO ONEpPHPOBATh IOHATHIMH: TPHTOHOMETPHYECKas OKPYIKHOCTH, OIpeJie/IeHHE
TPUTOHOMETPUYECKHX (DYHKLHI 9UCIIOBOTO apryMeHTa;

UCIOJIB30BaTh rpaguku (GyHKIME Ui MCCIEOBaHMS IPOLIECCOB M 3aBHCHMOCTEH IpH
PEIIeHHH 3a/1a4 U3 JIPyI'HX y4eOHBIX IIpeIMEeTOB H pealbHOH JXKH3HH, BRIpAXKATh GOpMyJIaMu
3aBHCHMOCTH MEXIY BEJIHYMHAMHU;

Havana maremaTH4ecKOro anajimnsa:

CBOOO/IHO ONEPHPOBATH IOHATHAMH: apH(MeTHuecKas W reoMerpHueckas IPOrpeccHs,
OeckoHeUHO yObIBAIOLIAsS TEOMETPUYECKAs IPOrPECCHsl, IHHEHHBIH W HKCIIOHEHI[HATBHBIA POCT,
thopMy1a CII0KHBIX IPOLEHTOB, KMETh MIPE/ICTABIEHHE O KOHCTAHTE;

HCIIOJIE30BATh ITPOrPECCHH JUISl PellleHns pealbHbIX 3a1ad IPHKIaHOrO XapakTepa;

CcBOOOAHO  ONMEPHPOBATH MOHATHAMHK:  [OCICAOBATEIBHOCTb, CHOCOOBI  3ajaHus
II0C/IE[I0BATEIbHOCTEH, MOHOTOHHEIE H OIPAHUYEHHBIE 110CIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKJIEHUS] MaTeMaTHIeCKOro aHaIi3a Kak aHammi3a 0eCKOHEYHO MAaJIBIX;

cBOOOIHO ONEPHPOBATL MOHATHAMH: HENpEphIBHbIC (YHKIMH, TOYKA paspbiBa rpaduka
(GyHKIUH, acCHMOTOTHI rpaduka QyHKIHY;

CBOOO/THO ONEpHpOBATE NOHATHEM: (YHKIMS, HEIpephIBHAS HA OTpe3Ke, IPUMEHSATH
CBOMCTBA HENMPEPEIBHBIX (YHKIHH [ pEeHICHHS 3a/1a4;

cBOOOZIHO ONEPUPOBaTH MOHATHAMH: [EpBas W BTOpas MPOU3BOAHBIE (YHKIHH,
KacaTteJbHas K rpaduky QyHKIHY,

BBIYHCJIATE IPOM3BOHEIE CyMMEI, IPOU3BEACHHUS, YACTHOTO U KOMITO3HIIMHU ABYX (DYHKITHH,
3HATh IPOU3BO/IHbIE NIEMEHTAPHBIX (YHKITHIA;

MCIIOJIE30BATE FeOMETPHUYECKHH U (PU3HIeCcKHi CMBICI IIPOU3BOIHOM IS peIleH s 3a1aY.

MHo:KecTBa H JIOTHKA:

CBOOOIHO OIEPHPOBATH HOHATHAMH: MHOJKECTBO, OTIEPALIUH HAJl MHOIKECTBAMH;

HCIOJIb30BATh TEOPETHKO-MHOIKECTBEHHBIHA amapar AJIsl ONMCAHHUS PeallbHBIX MTPOIECCOB U
ABJICHHUH, IPH PEIICHUH 3a]1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

cBOOOAHO ONEpPHpPOBaTh HOHATHAMM: OILPCACICHHE, TCOpeMa, YpPaBHCHHE-CIICACTBUE,
CBOMCTBO MareMaTH4ecKoro OoO0BeKTa, [JO0Ka3aTelbCTBO, pABHOCHIILHBIE ypaBHEHHS H
HEpPaBeHCTBA.

K xonmy oOyuenms B 11 kiaacce o0ydYalOLIHHCS HOMYYHT CIEAYIOIIAE IPEIMETHEIE
PEe3yNIBTATH 0 OTAENBHBIM TemaM paboueit rporpamMmbl yueOHOTO kypca «Anrebpa W Havaia
MaTeMaTH4eCKOro aHAINA3a:

Yuciia 4 BIMHCICHHA:

CBODOMHO ONEpHPOBATh IOHATHAMH: HATypalbHOE M IEN0e YHCIO0, MHOKECTBa
HATYPAaJbHBIX U [IEJIBIX YHCEeJl, HCIIOIB30BaTh MPU3HAKHU JieuMocTH 1enbix yucen, HOJl u HOK
HATypaJbHbBIX YMCEN AJIA PELICHHUA 3a/1a4, IPUMEHATh anroput™ EBkmuaa;

cBOOOIHO ONEPUPOBATE IOHATHEM OCTATKA T10 MOJ[YJIFO, 3AITUCHIBATH HATYPAIbHBIE YHCIIA B
PA3JIMYHBIX MIO3UIIHOHHBIX CUCTEMAX CUHCIICHHS,

CBOOOJHO ONEPHPOBATh INOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMILICKCHBIX
YHCENl, IPEICTaBIATh KOMILIEKCHBIE YHCIa B alreOpanveckoi W TPUTOHOMETpHIeCKoH (opme,
BBIIIOJTHATE apU(METHUECKHE OIIEPALIMH ¢ HUMH H H300pa)kaTh Ha KOOPAMHATHOM IIJIOCKOCTH.

YpaBHeHHs H HepaBeHCTBA:
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CBOOOZHO ~ ONEPHPOBAaTh  IOHATHAMH:  MPPAIMOHANBHBIE,  IOKA3aTENBHBIE U
JorapuMudecKre HepaBeHCTBA, HAXOMHTh HX PEMIEHHS C IOMOIIBIO PABHOCHILHEIX TEPEX0IOB;

OCYLIECTBIIATE 0TOOP KOPHEH MU PEIICHHH TPHIOHOMETPUYECKOTO YPAaBHEHHS;

CBOOOZHO ONEPHPOBATh MOHATHEM TPHTOHOMETPHYECKOE HEPABEHCTBO, IPHMEHSATH
HEOOXO0AMMBIE (YOPMYIIBI /TS PEIIeH s OCHOBHBIX THIIOB TPHTOHOMETPHUECKHX HEPABEHCTB;

CBOOOZIHO ONEPHPOBATH MOHATHAMH: CHCTEMA H COBOKYIIHOCTh YPABHEHHH W HEPABEHCTB,
PaBHOCHIIbHBIE CHCTEMbI M CHCTEMBI-CIIE/ICTBAS, HAXOAUTh PELICHUS CHCTEMBI M COBOKYIIHOCTEt
PalMOHAIBHBIX, HPPAUOHAIBHBIX, II0KA3aTElbHBIX M JIOTapH()MAYECKHX YpaBHEHHH U
HEepaBEHCTB;

pelaTh palHOHAIBHBIE, WPPALMOHAIBHEIE, [IOKA3aTelbHBIe, JOrapupMuyecKHe H
TPUTOHOMETPUYECKUE YPABHEHHSI M HEPABEHCTBA, COJIeprKalllie MOy U TapaMeTpEl;

IPUMEHATH rpadHueCKHe METO/BI LA PELICHHS yDABHEHHH H HEPABEHCTB, a TAKKe 38134 ¢
napaMeTpaMHu;

MOJICTTAPOBATE peAIbHBIE CHTYalluM Ha s3bIke anreGpbl, COCTABIATH BEIPaKEHHS,
YPaBHEHHUSI, HEPABEHCTBA M UX CHCTEMBI 110 YCJIOBHIO 3a/{a4H, HCCIIEA0BATh I0CTPOEHHEIE MOIEIIH
C HCIIOJIP30BAHMEM allllapaTa anreOpel, HHTEPIPETUPOBATH Oy YEHHBIA PE3YIbTAT.

DYyHKIHH A rpadHKu:

CTPOUTDH rpaQUKu KOMIO3MIHH QYHKUMH C NOMOIIBIO 3JIEMEHTAPHOrO HMCCICIOBAHHS H
CBOMCTB KOMIIO3HIIMH IBYX (yHKIIHIA;

CTPOHTH F€OMETPHUYECKHE 00pa3bl ypaBHEHHMI U HEPaBEHCTB HA KOOPAWHATHOM IJIOCKOCTH;

CBOGOIHO ONEPHPOBATE MOHATHAMH: rpad KK TPUTOHOMETPHYECKUX (yHKIHiL;

HOPUMEHATD QYHKIHH [UI1 MOJICIIMPOBAHHS U HCCIIEI0BAHKS PEABHBIX IIPOLIECCOB.

Hagana MaTeMaTH4eCKOro aHa/IM3a:

HCIIONb30BAaTh IMPOM3BOJHYK JUIs MCCiIe[OBaHMs (YHKIHH HA MOHOTOHHOCTh H
5KCTPEMYMBI;

HaXOUTh HanOONbIIEe ¥ HaNMEHbINee 3HaUeHNs (YHKIMA HeNPepHLIBHOI Ha OTpe3Ke;

MCII0/IB30BATh TMPOU3BOAHYIO UL HAXOXKEHMS HAMIYHINEro PeIICHHS B IPUKIAJHBIX, B
TOM 4YHCJIC COLMAIbHO-9KOHOMHYECKHX, 3a/ladax, UIi ONpEeJCICHHS CKOPOCTH M YCKOPEHHS
poIiecca, 3a1aHHoro (GopMyIoi ik rpadukom;

CBOOOIHO ONEPUPOBATL MOHATHAME: TIEpBOOGpasHast, OnpeJeEHHbIH HHTErpasl, HaXOINTE
IIepBOOOpasHbIE SJEMEHTAPHBIX (QYHKUMH H BBIMHCIATH MHTErpan mo (opmysie HpioToHa-
JleitbruIA;

HAXOJUTh IJIOMIA/IM IOCKUX QHUryp ¥ 06BEMBI TEN ¢ HOMOIIBIO HHTErpAa;

HMETE IIPEACTABICHHE O MATCMAaTHYSCKOM MOACIHPOBAHHH HAa OpHMEpPE COCTABJICHHA
JuddepeHIHaTEHEIX YpaBHEHHN;

pemaTh NpUKIaaHble 3a/lauk, B TOM YUCIE COLHAILHO-IKOHOMHYECKOTO M (hU3HUECKOro
XapakTepa, CpecTBAMU MAaTEMAaTHYECKOr0 aHaJIH3a.
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NMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIBHOMU ITPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOro
pe3yJabTara

l 1

IIposepsiemble NpeAMeTHBIE Pe3yAbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTe/ibHOH POrpaMmMsbI cpeaHero obmero o0pasoBaHus

Uncna A BEMHCIIEHUS -

1.1

OnepupoBaTh MOHATHSIMH: PALMOHAIBHOE M JEHCTBHTEIBHOE YHCIIO,
00BIKHOBEHHAs M JeCATHYHAsA Ap00b, IPOLEHTEI

1.2

BrmoiHATE apudMeTHUecKHe ONepaldM ¢ palUOHAIBHBIMH |
JCHCTBUTEJILHBIMHU YU CJIAMH

1.3

Bemonuate  npuOnukEHHBIE — BHIYHCICHHS, HCIONb3ys  [IpaBHIa
OKPYTJICHHS, IeaTh IPHKUAKY M OLCHKY Pe3yJIbTaTa BEIYHCICHHH

1.4

OnepupoBaTh MOHATASME: CTEIIEHb C MEIBIM [OKA3aTeleM, CTaHAapTHaL
(opma 3amucu ACHCTBUTEIBHOIO YKC/Ia, KOPEHb HATYPaJbHON CTENEHH;
HCII0JIB30BaTh MOJXOAINYI0 (POPMY 3aITHCH JeHCTBUTEIbHBIX YHCEN JJIs
peIleHns NPaKTHYECKHX 3a]1a9 ¥ TPECTaBIICHHS JaHHBIX

1.3

OnepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TAHI€HC MPOU3BOJIBLHOTO
yrjla; MCIOJIB30BaTh 3alKMCh IIPOM3BOJIBHOTO YIJa dYepe3 0OpaTHbIE

| TPUTOHOMeTpHYeCKHe (yHKIHH | |

YpaBHEeHHS U HEPABEHCTBA

2.1

OnepupoBarh MOHATHSIMU: TOXKIECTBO, ypAaBHEHHE, HEPABEHCTBO, LIEJIOE,
paIMoOHATEHOE, HppaHOHAIBHOE ypaBHEHHE, HEPaBEHCTRBO,
TPHTOHOMETPHUYECKOE YPABHEHHE

BT CER T G ER T RN P A b hTe iiﬁf%m

W BeonESTELLaPEe0OpazoBAHN AL HIPUTOHOMOTPHHE CKUNGABEID

pemars TPHrOHOMETPHYECKHE YPaBHEHHS

BEImONHATE peoOpa3oBaHus HelbIX, PAIHOHATBHEIX W HPPATHOHAILHEIX |

B 23 BbID&KEHHH M pelIaTh OCHOBHBIE THIBI IEJbIX, PAlHOHAIBHEIX H
HPPALHOHAIBHBIX YPABHCHUI H HEPABCHCTB
24 ITprMeHSTs ypaBHEHHS W HEpaBeHCTBA IS pelleHHs MaTeMaTHYeCKHX
' 3a7a4 M 3a/1a4 U3 pasUMYHbEIX 001acTel HAYKH W pealbHOM JKH3HH i
MopenupoBaTh pealbHblE CUTYallMH Ha SA3bIKEe aureOphbl, COCTABIATH
2.5 BBIpQXKEHH, YPaBHEHHA, HEPABCHCTBA 10 YCIIOBHIO 3a1a9H, HCCIIEN0BATH
NOCTPOSHHBIE MOJIEIIH ¢ MCIIOJIE30BAHUEM anmapaTa areOphl
3 Oyuxuun 1 rpadpuKu
OmepupoBaTb NOHATHSMH: (QYHKIWMS, CcH0ocoOBl 3amanus (GYHKIHH,
3.1 obnmactb ompenesieHHss W MHOXECTBO 3HAYeHHMH (yHKUHMH, rpaduk |
(yHKIIMH, B3aUMHO 0OpaTHbIe PYHKIMU
39 OnepupoBaTh NOHATHAMH: YETHOCTP W HEYETHOCTH (DYHKIHAH, HYIH
' (byHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA
33 Ucnoas3osars rpaduki GyHKIMH [Us pELIEHHs YPaBHEHHUH
Crpouts u wuuraTh rpaduKu JHHEHHONH (YHKIMH, KBaJpaTHYHON

‘ 3.4

(yHKOUH, CTENEHHOM (YHKIIMHU C IEJILIM [10Ka3dTEIEM
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WUcnone3oBare rpaduku (QyHKOME 1709 HCCIEIOBAHHS TPOLECCOB H
3aBHCHMOCTEH IIpH PeIICHWH 3amaq U3 APYruX y4eOHBIX IIPEIMETOB U

= pealbHOM JKM3HM, BbIpaXaTh (OpMyJaMH 3aBHCHMOCTH  MEXIy
BEIHYUHAMHU

4 Hagana maremaTnueckoro anaimmsa

41 OmnepupoBaTe NOHATHSAMH: IIOCIEIOBATENFHOCT, apu(MeTHUYecKass H
reoMeTpUYecKas MporpecCHu
OmnepupoBare NOHATHAMHE: OECKOHEYHO YOBIBAIOIIAs TeOMETpHUYECKAas

4.2 nporpeccus, cymMMa OeckoHe4yHO yObIBAalOLICH  reOMETPUYECKOM
IIPOTPECCHH

4.3 3a/1aBaTh MOCIEe0BATENHHOCTH PA3IHIHBIMHE CII0COOaMHU

4.4 Hcrone3oBark CBOMCTBA I10CIENOBAaTENBLHOCTEH W HPOrpeccHil st
pEeLIeHHs peaIbHAIX 3a/1a4 MPHKJIATHOrO Xapakrepa

5 MHoKeCTBa U JIOTHKA

5.1 OniepupoBaTh MOHATHSMHE: MHO)KECTBO, ONIEPAIHH Hal MHOJKECTBAMH
Vcnonb3oBarh  T€OPETHKO-MHOXKECTBEHHBIH  anmapar juii  ONHCAHHS |

52 peallbHBIX IPOLIECCOB U SBJICHUH, DU PEIICHHUH 38/1a4 U3 APYTUX YYeOHBIX |
IIpeIMETOB '

53 OnepupoBarh  NOHATUSAMH:  OIpelesieHHe, TEeOpeMa,  CIEICTBHE,

J0Ka3aTelILCTBO
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IIPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kox IIpoBepsiemMblii 31€MEHT CO/leP/KaHH5I

1 Yucia ¥ BEIYMCIICHHS i

Pammonaneaple  unciaa. OOBIKHOBEHHBIE W IECATHIHBIC npobu, TPOLEHTE,
GeckoHeUHblE  [EpUOAMYECKME  JpoOW.  ApHQmerwyeckue — omepanum ¢
1.1 parEOHAIBHBIME YHCIaMH, NMpeoOpasoBaHust YHMCIIOBBIX BeIpakeHu#H. lIpumeHenne
npoleit ¥ NMPOLEHTOB Ul PEUICHUs MPUKIAIHBIX 33184 M3 PasIHYHBIX oTpacneit |
3HAHUHA U pealibHOH JKHU3HU

JleficTBUTENBHBIE ~ 9HCId.  PalpoHalbHble W HPpalHOHAIGHBIE — HHCIA.
1.2 | Apudmernueckue oOnepanudd C JCHCTBHTEIbHBIMH <HCIIAMH. HpHGJTmKeHHbIe
BBIYHCJICHHUS, TIPABUIIA OKPYTIICHN, IPUKU/KA U OLIEHKa PE3y IbTaTad BBIYHCIICHHH

CrerneHp ¢ mensIM Tokasatenem. CTanmaprHas (opMa 3alHCH JeHCTBHTETEHOTO
1.3 yucna. Mcnonb3oBanue MOAXOAAIEH (POPMBI 3alUCH JIEHCTBHTEIIBHBIX YHCEIT s
pelIeHus NPaKTAYECKHX 3a/1a4 U [TPECTABICHHS JaHHBIX |

ApudMeTHUECKHH KOpEeHb HATypalbHOW cTerneHu. JleHcTuA ¢ apuOMETHYCCKUMHU

| A& KOpHSIMH HAaTypallbHOH CTEIECHH
15 CHHyc I{OCHHyC M TAHIGHC 4YHCJIOBOTO apryMeHra. ApPKCHHYC, apmcocuﬁyc
CHC HUE) e e R e -
2 YpaBHeHHﬂ W HEpaBEHCTBA
2.1 ToxmecTBa ¥ TOXK/IECTBEHHbBIE NPe0Opa3oBaHMs
29 IIpeobpasoBanue TPUTOHOMETPHYECKHX BBIPAKEHHH. OcHOBHBIE

TPHTOHOMETPHYIECKHE (POPMYIIBI

VpaBHeHHe, KOpeHb ypaBHeHWs. HepaBeHCTBO, pPEIICHHE HEPABCHCTBA. Meron
HHTEPBAIIOB

2.4 PeleHue enbiX U ApoOHO-PalldOHallbHbIX YPABHCHHH 1 HEPABEHCTB

2.2

2.5 Pemenne HppandoHaTbLHbIX YPABHEHUH W HEPaBEHCTB

2.6 | Pemenue TpUroOHOMETPHUYECKHX YPAaBHEHUI

27 IIpuMeHeHHE ypaBHEHHI B HEPABEHCTB K PEIICHHI0 MATEMATHYECKUX 337184 U 3a/a4
U3 pa3NIMUHBIX 06JacTedf HAyKH U PeallbHOH KH3HA

3 DyHKIHH B rpaQHKH _

Oyaxums, cnocobsl 3ananus (Gyskuuu. I'paduk Qysxumu. Bsaumuo obpatHEBIE

3.1
byHKHER

39 | O6nacTe OmpeneNeHHss W MHOXeCTBO 3HaueHmd ¢ymkumd. Hynm GyHKIHH.
[TpoMeXyTKH 3HAKOTIOCTOSHCTBA. YETHBIE H HEYETHBIE (YHKIIHH

33 Crenennas QyHKIMA ¢ HATyPaIbHBIM U IENbIM MoKasaTeneM. E€ cBolCcTBA U rpaduk.
CeoticTBa u rpad UK KOpHSI #-01 CTETIEHH

34 TpuronoMerpudeckas OKpYKHOCTB, OINpPEICICHAE TPHUIOHOMETPUYECKHX GbyHKIMH
YHCJIOBOTO apryMeHTa

4 | Hauama MaTeMaTHYECKOI0 aHaIK3a
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HOCHE,HOB&TGH.BHOCTH , CIIOCO OBl 3a7laHus  IocnepoBarenbHocTedl. MOHOTOHHBIE

4.1 HOCIIE0BATEIEHOCTH
Apudmerndeckas M TeOMeTpHYecKas IporpeccHd. beckoHeuHo yObiBaromas
4 | TEOMETPHYECKAs [POIPECCHs. Cymma OeckoHeYHO YOBIBAIOIEH I'eOMETPHYECKOMU
' nporpeccun. @opMmyna clnoxHBIX TpoueHTOB. Mcmonp3oBaHue Oporpeccuu s
PELICHHs pealbHbIX 3a/1a4 NPHKJIaJHOrO XapaKTepa
5 MHo)KecTBa H JIOTHKa
MHoOXecTBO, oOmepanud Haj MHOXKecTBaMH. Jlmarpammbl Oiinepa — BenHa. |
51 [IpuMeHeHNe TeOpeTHKO-MHOKECTBEHHOTO armapara I OMUCAHUS pPealbHBIX
IPOIIECCOB H SBJECHHIL, P PEIIEHHH 331124 U3 APYTIuX Y4eOHBIX NPEIMETOB
5.2 | Onpepnenenne, TeopeMa, CIEICTBHE, JOKA3ATEIHCTBO

28



MMPOBEPSIEMBIE HA EI'J I10 MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOU OBPA30BATEJBHOU ITPOTI'PAMMBI CPEJHEI'O

OBIIEI'O OBPA30OBAHMSI
Kona ‘ IlpoBepsieMbie TPeGOBAHUSA K NPEIMETHBIM Pe3yJIbTATAM 0CBOECHUS
NpOBEPSAEMOro OCHOBHOIi 00pa30BaTeIbHONH MPOIPAMMBI CpeIHEro odmero
TpeOoBaHUN oOpa3oBaHus

| Buajenue MeTogaMH I0Ka3aTeNbCTB, ANrOPUTMAaMH PELICHHA 3a1ad;
' ymenne (OpPMYJIHPOBATE MW ONEPHPOBATH MOHATHAIMM: OIpEJENCHHE,
aKCHOMa, TeopeMa, CJIeICTBHE, CBOKWCTBO, NMPHU3HAK, JOKa3aTeIbCTBO,
paBHOCHIbHBIE ()OPMYIMPOBKH; IPHMEHATH UX; YMEHHE (POpMy/IMPOBATh
o6paTHOE M MPOTHUBONONIOKHOE YTBEPIKICHHE, TIPHBOIUTE IPHMEPHI H
KOHTPIIPHMEPBI, HCIOJIB30BATE METOJ MATeMATHYeCKOM HHIYKIIHH;
IIPOBOIUTh /IOKA3aTeIbHBIE PACCYXIEHWs @PH PEIICHMA 3ajad,
1 OIEHWBATL JIOTHYECKYI0 MPABHIBHOCTE  PAcCy)XXIEHHH; yMeHHE
ONEpHPOBATH TOHATHSIMH: MHOXECTBO, TOJMHOXECTBO, ONEpaluy HaJy
3 MHOJKECTBAMH, YMEHHE HKCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIA
amTapaT ISl OIMCAHHS PEATBHBIX IPOIECCOB U ABJIEHUH H IIPH PELICHAN
3ajad, B TOM 4UHCI€ M3 JAPYyrHX Y4eOHBIX NpEIMETOB; yMECHHE
OIIEpHpPOBATh NOHATHSME: Ipad), CBA3HBIA rpad, AepeBo, WAKI, rpad Ha
IJIOCKOCTH; yMEHHe 3allaBaTh M ONMCEIBAaTh TI'padbl pasTHIHBEIMH
crocobaMu; HCIoIB30BaTh rpadbl IPH pellIeHuH 3a71a4

VMeHHE ONEpUPOBAThH MOHITHAMM: HATYPalbHOE YHCIIO, LEI0E HHCIIO,
CTEIeHk C LENBIM [I0Ka3aTelieM, KOpeHb HaTypallbHOM CTEMEHH, CTENCHb
C palMOHAIBHBIM  IOKa3aTejleM, CTeNeHb C  JICHCTBHTEIBHBIM
mokasarejeM, JiorapugM 4MclIa, CHHYC, KOCHHYC MW TaHICHC
IIPOM3BOJILHOIO YHCTa, OCTATOK MO MOJYIO, pPalMOHAIBHOE YHCIIO,
HppAIMOHATLHOE  HHCIO,  MHOXECTBA  HATYPAIbHBIX,  LEJbIX,
pAlMOHANBHBIX, JEHCTBHTENBHBIX YHCEl; YMCHUE HCIOIb30BaTh
IpHU3HAKH JETMMOCTH, HAHMEHBIIHH OOIMWi JeJUTellb H HauMEeHbIIEe
obuiee kpaTHOe, AropuT™ EBKIIM/A NPH PELICHUH 3a1a9; 3HAKOMCTBO C
PasIMYHBIMH ~ [O3UIHOHHEIMH  CHCTEMaMH  CYMCJICHHs; YMEHHE
BBITIOJIHATL BBIUMCIIEHHE 3HAUCHWH W NpeoOpa3soBaHMsl BBIPAKEHHH CO
2 cTemeHAMH M jorapudmamu, npeobpasoBaHus APOOHO-pPALHOHATBHBIX
BHIDAKEHMI; yMEHHE ONEPUPOBATH IOHATHAMH: I[OCIIEA0BATEIbHOCTD,
apuMeTHIECKas TIPOTPECCHSI, TeOMETpHIecKas Iporpeccus, 6eCKOHeTHO
yObIBaIOIas  rEOMETpHYECKas  IPOTPecChs;  YMEHHEe  3a/laBaTh
IIOCJIEI0BATENBHOCTH, B TOM YKCIIE C IIOMOLIBIO PEKyPPEHTHEIX HopMyJI;
yMEHHE OIepHPOBAThH MOHATHSIMHA: KOMIIJIEKCHOE YHCIIO, CONPKEHHBIC
KOMIUIEKCHEIE YMCIIa, MOyl M apryMeHT KOMIUIEKCHOrO uHcia, Gpopma
3amucH KOMIUIEKCHBIX 4Hcen (reoMeTpudecKas, TPUIOHOMETPHIECKas U
anrebpanyeckas); yMeTh IIPOM3BOJUTH apH()METHUECKHE HEHCTBHA C
KOMIUIEKCHBIMH ~ YKMCJIaMH; TPHBOJUTE INPHMEPLl  HCIOJb30BaHHA
KOMIIJIEKCHBIX HHCEN; ONEPUpOBATh MOHATHAMHU: MaTpuna 2X2 H 3X3,
ONpEe/IeIUTE s MATPHIIBI, FEOMETPHYECKHH CMBICHI OMPEACTATE/L

VMeHHe oNepupoBaTh MOHATHAMH: pallMOHAJIBHbEIE, HpPaldOHAIBHEIE,
oKa3aTeNbHbIe, CTENEHHbIE, JoTapu(MUYecKHe, TPUTOHOMETPHYCCKHE
ypaBHEHHS ¥ HEpPAaBEHCTBA, HX CHCTEMbI, YMEHHE OIEpHpOBaTh
MOHATHAMM! TOKIECTBO, TOIKAECTBEHHOE 1peobpa3oBaHuC, ypaBHCHHC,

29
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HEPaBEHCTBO, CUCTEMA YPABHEHMH M HEPABEHCTB, PABHOCHUIILHOCTH
YpaBHEHHH, HEpaBeHCTB M CHCTEM; YMEHHE peIlaTh YpaBHEHWH,
HEPAaBEHCTBA W CHCTEMBI C IOMOLIBIO PA3JIMYHBIX MPHEMOB; pEIIaTh
YPaBHEHMS, HEPaBEHCTBA M CHCTEMBI C I1apaMeTpoM; IPUMEHSATH
YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI JJISI pelleHus MaTeMaTHUYecKux
3a71a4 ¥ 3a/1a4 U3 Pa3IMYHEIX 00JIacTel HAYKH M PEATbHOM JKHU3HH

YMeHHe onepupoBaTh NOHATHAMH: (QYHKIHsA, 4YETHOCTH (yHKIHH,
HNEPHOJUYHOCTE (D)YHKIWH, OTPAaHMYEHHOCTH (DYHKIHH, MOHOTOHHOCTH
dynxuay, sxcTpeMyM QyHKIMH, HAHOONbIIEE M HAUMEHBIIEE 3HAYCHHS |
(byHKIMM HA IPOMEIKYTKE, HETTPEPHIBHAS Q)yHKum ACHMIITOTEI rpacbmca
B R R S S S K U O D RRA I B RO PASTS RSP RONET PHAR I o2
(pU3HYECKHH CMBICI IIPOM3BOIHOM, HCpBOOﬁpBSHaH OI'IpE:,[[eJ'[eHHB]}I
UHTETPall; YMEHHE HAaXOAWTh acUMOTOTHI rpaduxa dyHKUHH; yMEHHE
BBIUMCIIATE IIPOM3BOJHBEIE CYMMEI, TIPOM3BEIEHHSA, YaCTHOIO H
KOMIIO3HIMK (QyHKIHH, HAXOJUTh ypaBHEHHE KacaTelbHOM K rpaduxy
¢yHKIEU; yMEHHE HAXOIUTH IIPOU3BO/HBIE IEMEHTAPHBIX (YHKIH;
YMEHHE HCIIONb30BaTh HPOM3BOIHYIO UISI HCCIEHOBAHHS (YHKIMH,
o Haxo/UTh HAUOOJBIIHE W HAUMEHBLIWE 3HAYeHHUs (YHKIHA; CTPOUTH |
rpapuku MHOTOYICHOB C HCIIOJNb30BAHHEM Aallllapara MaTeMaTHYECKOIo
aHaM3a; TPHMEHATH I[POM3BOMHYIO U HAXOKACHHS HAMIIydIIero
peleHnus B NPHUKIAIHEIX, B TOM YHUCJIE COLHMAIbHO-3KOHOMHYECKHX H
usuueckux 3anayax; HAXOAUTE IUIOMANH B 00BEMBI QHUIYP ¢ MOMOIIBIO
HHTErpaja; IpUBOIUTE IPUMEPHl MaTeMaTHYECKOr0 MOJIEIMPOBAHMS C |
MOMOIIBIO AU (PepeHIHAIBLHBIX YPaBHEHMI |

YMeHue onepupoBaTh NOHATHSAMH: rpaduk GyHkmu, obpaTHas
(Gyukiysd, xommosunms QyHKOWH, JUHeHHas (QYHKIWMS, KBaJpaTHUHAT
GyHKIHA, paunoHaIbHAs (hyHKIHS, CTEeNeHHAs (yHKITHSA,
TPUIOHOMETPHYECKHE  (YHKIMH, OOpaTHBIE TPHUIOHOMETPHYECKHE
Gyuxium, nokasareneHas W JgorapudMuueckas (YHKIHH, YMEHHE
CTPOUTH rpaduKd H3Y4EHHBIX (YHKUMH, BBIMOMHATH MpeoOpasoBaHks
5 rpadukoB OyHKUIHH, HCIOTBE30BaTh TPAHKH JUIA H3yYEHHs IPOLECCOB
3aBUCHMOCTEH, NIPH PENIeHHH 3a7a4 U3 JPYIHX y4eOHBIX MpeiMeTOB H
3a/1a4 M3 PEeaJbHOM MKM3HHU; BRIpaXKaTh (POPMYJIaMH 3aBUCHMOCTH MEKIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA U rpadyuKu ()yHKIMH 11 pelIeHus
ypaBHEHHH, HEPAaBEHCTB M 3ajad ¢ IapaMeTpamu; H300paxarh Ha
KOOPAMHATHOH TIJIOCKOCTH MHOKECTBA PELIEHUH ypaBHEHUI, HEPABEHCTB
U UX CHCTEM

YMeHHe pelaTh TEKCTOBBIE 3ala4d PasHbIX THOOB (B TOM YHCIE Ha
NPOIEHTHI, JOJH M 9acTH, Ha JBWKeHHe, paboTy, CTOAMOCTh TOBApOB M
YCIIyT, HaJIOTH, 3a/la4i U3 00JIaCTH yIIPaB/IEHHUS JIHUHBIMUA ¥ CEMEHHBIMH
¢unancamm); cOCTaBIATH BBIPAXKEHHS, YPABHEHMS, HEPABEHCTBA U HX
CHCTEMBI I10 YCIIOBHIO 3aJlad, MCCIEIOBATh IIOJyYEHHOE DEIleHHE H
OLEHMBATH TPaBAONONOOHOCTL PE3yJIbTATOB; YMEHHE MOJEIHPOBAThH
peajlbHble CHUTyalldd Ha A3bIKE MATeMATHUKH, COCTABIIATH BBIPAXKEHHS,
YPaBHEHHS, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aadyH,
HCCIIEIOBATh TIOCTPOEGHHBIE MOIETH C HCIIOJNL30BAaHHEM ammapara
areOpel, HHTEPIPETUPOBATH IOJIyYeHHBIH pe3ybTar

YMeHHe onepupoBath NOHATHAMY: CpejiHee apH()METHIECKOE, MEIHAHA,
HauOOJIbIIEE U HAUMEHbIIIEE 3HAYEHHUS], Pa3MaX, JUCIIEPCHs, CTAHIAPTHOE
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OTKJIOHEHHE YHCIIOBOro Habopa; yMeHHe M3BJIeKaTh, HHTEPIPETUPOBATE
MH()OPMAIHIO, IIPeICTABICHHYIO B TabJIMIaX, Ha AHarpaMMax, rpadgHkax,
OTpaKaIOIL[Y 0 CBOMCTBA PEAIbHBIX IIPOLIECCOB H SIBJICHUH; NIPENCTABIATE
UHGOPMALMIO C IIOMOMBIO TAOMMI] u JUarpaMM; HCCIENOBaTh
CTaTACTHYECKHE JaHHEIEe, B TOM YHCIIE C NPUMEHEHHEM TrpadHueckux |
METO/IOB H 3JIEKTPOHHBIX CPEZCTB; Fpa(puUeCKH HCCIIeI0BATE COBMECTHBIE
HaOIIOfeHUss C TIOMOIIBIO JHMArpaMM pacCeMBaHMs M JIHHEHHOM
perpeccun ,

YMeHue OnepupoBaTh TMOHATHAMHU: CIyYalHBIH ONBIT M ciydaifHOe
coObITHE, BEPOATHOCTH CIy4YalHOrO COOBITHS; YMEHHE BBIYMCIIATH
BEPOATHOCTh C HCIMOJL30BAHHEM TIPaQUUYECKHX METOJIOB, NPHMEHSTH |
(Gopmynbl croKeHHs M YMHOXEHHS BEPOSTHOCTEH, (GopMysy MONHOMH
BEpOATHOCTH, (popmyity bepryium, komGunaropubie GhaxTel 1 GOpMYIIE;
OLIEHUBATh BEPOATHOCTH peallbHBIX COOBITHH; yMEHHE ONepHpoBaTh
NOHATHAMHM: CIIyyaiHas BEJIHYMHA, paCIpeJe/iCcHHe BEPOSTHOCTEH,
MaTeMaTH4YeCKOe OXKHJaHWe, JNUCIEPCHs M CTaHIAPTHOE OTKIOHCHHE
CIly4aWHOM BeIMYMHEL, (YHKIWAH pacrpefeleHus U INIOTHOCTH
PaBHOMEPHOI0, [OKAa3aTeILHOr0 MW HOPMAIbHOIO paclpeaeICHUi; |
YMCHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieleHuil it
peIIeHHs 3ajJad; 3HAKOMCTBO C IIOHATHUSIMH: 3aKOH OOJBIIHX YHCel,
METO/BI BBHIOOPOUHBIX HCCIEJOBAHUH; yMEHHE NPHBOJHTH MPHMEpPHI
HPOABICHHA 3aK0Ha OONBIIMX YHCENT B NMPHPOJAHBIX H OOINECTBEHHBIX
ABJICHHUSX; YMEHHUE OIIEPHPOBATH IMOHITHAMH: COUYETaHUE, [IepPEeCTaHOBKa,
YHCJIO COYETaHHH, YHCIIO nepectaHoBok; Ounom HeloToHaA; ymeHme
INPUMEHATH KoMOUHATOpHBIE HAKTHI U PACCYIKICHU /)i PELIEHHS 3a/1a4;
OLIEHHBATh BEPOSITHOCTH peanbHBIX COOBITHIL; COCTABJISITh
BEPOSTHOCTHYIO MOJENb ¥ HHTEPIIPETUPOBATH MOTYUYEHHBIH Pe3yIbTAT

YMeHHe OmepupoBaTh NOHATHSIMH: TOYKA, MpsMas, IUIOCKOCTD,
NpOCTPaHCTBO, OTPE30K, JIyd, BENHYHWHA YIda, IUIOCKHH YTOI,
NBYTPAHHBIA yToJl, TPEXIPAHHBEIA yTOJ, CKPEIIMBAIOIIUAECS IPSAMEIE,
[apajyIeJIbHOCTh U MEPIEHIUKY/IAPHOCTD NPAMBIX H ILUIOCKOCTEH, yroi
MEXIy TPSMBIMH, YOI MEXAy IpsAMOH M INIOCKOCTBIO, YTOJ MEXKIy
IUIOCKOCTAMH, PACCTOSHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE MENTy
NPAMBIMH, PACCTOAHUE MEXKY IUIOCKOCTAMHU; yMEHHUE UCIOIB30BaTh IPH
pelleHuy 3aj1a4 U3ydeHHblEe (PAKThl H TEOpeMbl IJIAHUMETPHH; YMEHHE
OLCHUBATL pasMepel OOBEKTOB  OKPYXKAKOIIEr0o MHpPa; CTPOHTH
MaTeMaTH4eCKHEe MOJEIH C IIOMOINBI0 TEOMETPUYECKHX TOHITHH H
BEJIMYWH, pelarh CBs3aHHEIE C HUMH MPAKTHYECKHE 3a1auH

10

YMenne onepupoBaTh MOHATHAMH: IUTOIAAb (GHIYpEL, 006EM (HUIYpEL,
MHOIOTPaHHHK, IPaBHIILHEIH MHOIOIPaHHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapamnenenunes, Opu3Ma, OHpamMuAa, (QUIrypa H IIOBEPXHOCTEH
BpalleHHs, IIMHIAP, KOHYC, map, cdepa, miomanb cdepsl, IUIOMAns
MOBEPXHOCTH MHPAMHMIBI, TPU3MBI, KOHyca, LMIMHIApa, 00BEM Kyba,
IPAMOYTONBLHOrO Tapajlieenunesa, MHPaMUAbl, IIPH3MBI, LHIHHIDA,
KOHyca, Iapa, pa3B€pTka IOBEPXHOCTH, CEUEHHUSA KOHyCa M LHIHHIPA,
NapajUle/IbHBIe OCH WM OCHOBaHMIO, CEYCHHME Iapa, IUIOCKOCTS,
Kacaromasca cQepel, IHIHHAPA, KOHyca; YMEHHE CTPOUTH CEYEHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHHKH, (DHTYpEI H IIOBEPXHOCTH
BpAIICHH, KX CEYEHHS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; |

31



yMEHHE [IPUMEHATh CBOHCTBA reOMEeTpUYECKUX (PUIyp, CAMOCTOATENLHO
(hOpMyTHPOBATE ONPEIEIICHUS H3ydaeMbIX (QUTYp, BBIBUIATh THIIOTE3bI
0 CBOMCTBaxX ¥ MPH3HAKaX reOMETpUYecKuX QHuryp, oG0CHOBBIBATH MM
ONpOBeprars HX; YMEHHe IIPOBOJUTH KIacCHQHKanuio (Quryp 1o
Pa3MYHBIM TPHU3HAKAM, BHIONHATE HEOOXOAMMBIE JIOIOJHHUTEILHBIE
[OCTPOEHHMS

11

VMeHHe ONepupoBaTh MOHATHAMH: [JBH)KCHHE B IIPOCTPAHCTBE,
HapayulebHEIA TEPEeH0C, CHMMETPHS Ha INIOCKOCTH H B IPOCTPAHCTBE,

MOBOPOT, mpeobpasoBaHue 10A00Hs, MOAOOHBIE (UIYpBl, YMEHHE |

paco3HaBaTh paBHbIe H NOJ00HBIE (QHIYpBl, B TOM YHCIE B IPHPO/IE,
HCKYCCTBE, apXUTeKType; HCIOJL30BaTh IE€OMETPHUYECKHE OTHOLICHHS
NPH pelIeHHH 3a/1a4; HAXOAUTH FEOMETPHUECKHUE BEIMUMHEI (JUIMHA, YroJl,
IUI0IIA/Ib, 00BEM) IPH PEIICHUH 3a1a4 U3 JPYTHX y49eOHBIX IPeMETOB U
M3 pealbHOM JKM3HH; YMEHWE BBIYHCIIATE TE€OMETPHYECKUE BEITHYUHEI
(umHa, yroia, ruomangs, o0bEM, MIIOMIAIbL [OBEPXHOCTH), HCIOIB3YS
H3y4YeHHBIE (DOpMYJBI U METO/BL, B TOM YHCIE: IUIOMAh IOBEPXHOCTH
TMHpPaMHE/IB], TPU3MBI, KOHYCa, [UJIMHIpA, IUI0mans chepsl; 00bEM Kyda,
OpsSIMOYTOJIBHOTO Napajieenunesia, MUpaMUbl, [PU3MBblL, LHJIMHIDA,
KOHYca, 1apa; yMeHHe HAXOAUTh OTHOIICHHE 00hEMOB MOJJOOHBIX QHryp

12

VMeHHe omepupoBaTh MOHATHIMHA: PAMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPJHHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BE/IEHHE BEKTOpa Ha YHCIIO, pazjoKeHHe BeKTopa Io Oaswucy,
CKAJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOW3BENEHUE, YroJ MEXIy
BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH M KOOPIHHATHBIA METOL
IJIs pEeIleHHs TIeOMETPUYECKMX 3a1ad M 3ajad  JApyrux y4deOHBIX
IpeIMETOB

13

VMenue BeIOMpaThE [OAXOASIIMA METOA Ul DPEIICHHs 3a/1adH;
NOHMMAHWAE 3HAYMMOCTH MATEMATUKH B M3Y4YEHHH MPHPOJHBIX H
OOINECTBEHHBIX IIPOIECCOB ¥ ABICHHH, yMEHHE paclo3HaBaTh
IpPOSBIEHHE 3aKOHOB MATE€MATHKM B HCKYCCTBE, YMEHHME IPHBOIUTH
IpUMEphl MaTeMaTH4eCKMX OTKPBITHH DPOCCHHCKOM M MHPOBOM
MaTeMaTHYeCKOH HayKH
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NEPEYEHD 3JIEMEHTOB COAEPKAHNA, [TIPOBEPSIEMBIX HA EI'D ITO

MATEMATHUKE
Kopn IIpoBepsiemblii 3J1eMeHT co/EPIKAHHS ]
1 Yucna | BEIYMCICHHUS
1.1 Hatypansnsie u nensie uncna. [lpusHaky QeTMMOCTH HETBIX YHCEI
12 Paumonaneupie umcia. OOBIKHOBEHHBIE M [IECATHYHBIE JAPOOH, IIPOIEHTHI, |
OGeckoHeuHble NepHOANIECKUE IpoOu
13 Apudpmerngeckuii KO]ZBH'B HaTypaJlbHOH cTeneHu. JlelicTBus ¢ apudMeTHIecKUMuI
KOPHSIMH HATYpaIbHOH CTEIIeHN
14 Crenenr ¢ nensiM mnokasarenem. CTemeHb C palMOHAJILHBIM IOKA3aTEIEM.
' CaolicTBa cTeneHu
15 CuHyc, KOCHHYC M TAaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOr0 apryMeHTa
1.6 Jlorapudm uucna. JlecITUYHbIE 1 HATYpPAIBHBIE JOIapH (MBI
HelcTBUTenbHBIE 4YHcTa. ApHQMeTHUYECKHE OMNEpanvyd ¢ JIeHCTBHTENLHBIMA
1.7 gqucnamu. [Ipubmik€HHble BBHIYMCICHHUS, NpaBUia OKPYIVICHHS, NPHKHAKA H
OlLIEHKAa pe3y/bTaTa BbIMHCICHHI
1.8 IIpeobpasoBanne BEIpaKeHHI
1.9 KommekcHsle gncna
2 VY paBHEHHUS M HEPABEHCTBA
M | Ilenbie u 1poOHO-paIOHAIBHEIE YPABHEHUS )
2.2 WppanuonanbHbBIe YpaBHEHHS
2.3 Tpuronomerpuueckue ypaBHeHHs
2.4 [ToxazaTensHble H Jorapu(MHUECKHE YPaBHEHHS
2.5 Lenbie u npobOHO-paliMOHAIBHEIE HEPABEHCTBA
] WppanmnonaibHEIE HEpaBeHCTBA
2.7 ITokazaTesbHBIE U JIOrapu(pMHUIECKHE HepaBeHCTRA
2.8 TpuroHoMerpuyeckue HEPABEHCTBA
2.9 CHcTeMBbl B COBOKYITHOCTH YpaBHEHHH B HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA M CHCTEMEI C TTApaMeTpaMy
2.11 Marp#iia CHCTEMBI IMHEHHEIX ypaBHeHHH. OnpeeauTeb MATPHITBI
3 @yHKIHH 4 rpaduKy
31 OynxuwEs, cnocolOsl 3ananusa Gynxuud. ['padux Qysxnmm. Bsaumbo obparHbie
' byrkuu, YerHeie u HeuétHbe QyHKIWHU. [Teproanueckue GpyHKIUH
OGnacTh ompeneneHHs H MHOXKECTBO 3HauyeHud G(ynximu. Hymm Qysxium.
39 ITpomMexyTky 3HAaKOIOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH — (DYHKIIMH.
' MakcuMyMBl ¥ MHHUMYMBI (QyHkuHd. HauGosiblliee ¥ HauMEHBIEE 3HAYCHUE
(GYHKIIME Ha IPOMEIKYTKE
33 Crenennas (yHKIWS C HaTypaJbHBIM M LENBIM IokazareneMm. EE cpoiicTBa u
) rpaduk. CBoiicTBa 1 rpa)MK KOpHs n-0¥ CTENEHH
34 Tpuronomerpuueckue GpyHKIHH, HX CBOMCTBA H rpaduku !
3.5 IMokasatenbHas 1 gorapudmudeckast GyHKIHH, MX CBOMCTBA U rpaduKu i
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3.6 Toukd paspbiBa. ACHMITOTHL IpauKoB dynkumii. CpoiictBa  QyHKIWMH,
HelpepBIBHEIX Ha OTPE3ke
3.7 [TocienoBaTeIbHOCTH, CIIOCO0R! 3aAaHM s OCe0BaATEIbHOCTER
3.8 ApudmerruecKas B reoMeTpHIecKas MPOrpeccuy. dopmyJia CIOMKHBIX IPOILIEHTOB
Bl Hauana MaTeMaTHIeCKOro aHajin3a
4.1 ITpoussoHas ¢yHKuE. [IpOH3BOIHbIC JIEMCHTAPHBIX (yHKUMA
IIpuMeHEHHE MPOM3BOJHOM K HCC/ICOBAHUIO ¢yHKnHit Ha MOHOTOHHOCTbH H
4.2 skcrpemyMsl. Haxox/ieHue HanOOIBIIEro 1 HAMMEHbIICT0 SHAYCHHI (GyHKIMHE HA
OTpe3Ke
4.3 ITeproo6pasuas. Murerpan
S MHokecTBa U JIOTHKa
5.1 MHO€eCTBO, OIEpaIiy HaJl MHOJKECTBAMHU. Jluarpamme! Ditnepa — Beana
5.2 Jloruka
6 BeposTHOCTD M CTATHCTUKA
6.1 OmnucarenbHasi CTATHCTHKA
6.2 BepoATHOCTE
6.3 KomOunaTtopuka
7 T'eomerpus
7l duryps! Ha IIOCKOCTH
72 TIpsiMBI€ ¥ TUIOCKOCTH B IIPOCTPAHCTBE
1.3 MHOrorpaHHuKH ,:
7.4 Tena U MOBEPXHOCTH BPALIICHUSA |
| 75 KoopauHaTsl  BEKTOPBI
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