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IIOSICHUTEJIBHASA 3AIIMCKA

V4elOHBIN Kypc <<Anr66pa M Hadana MaTeMaTMYeCKOTO aHanu3a» SABIACTCS OOHMM M3 HAWbONEe 3HAYMMBIX B
porpamMMe CpenHero ouero oGpasoBaHus, TNOCKONBKY, C ONHON CTOPOHBI, OH 0GecHedHBaCT HHCTpYMEHTalIbHYIO a3y s
USYUEHHA BCEX CCTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHEL, (bopmupyeT noruyeckoe u abCTpaKTHOE MBILLIEHYE
00y4aioluxcs Ha YpoBHe, HEOGXOIUMOM NS OCBOGHHS MHPOPMATHUKH, 06IIECTBOSHAHK, MCTOPWH, CIOBECHOCTH U APYTHX
AUCUMIIEH. B pamkax nauHOro ygeGHOro kypca oGydaromuecs OBMA/IEBAIOT YHUBEPCANBHEIM S3BIKOM COBPEMEHHOU Haykw,
KOTOPas POPMYJIHPYET CBOU AOCTIKEHHS B MATEMATUISCKOM dbopwme.

YVueGHbIH Kype anreCpsl M HaYanm MaTeMaTUdeckoro aHamH3a 3AKJIABIBAET OCHOBY JUI YCIHELIHOIO OBANEHUS
3aKOHAMH (DU3HKH, XMMHH, OUONOTHY, OHUMAHHUS OCHOBHEIX TCHICHUMH PAsBUTHA JKOHOMHUKM M OBIIECTBEHHOM YKH3HHU,
TO3BONIAST OPUEHTHUPOBATECS B COBPEMEHHBIX UU(POBBIX K KOMMBIOTEPHBIX TEXHONOIUSX, YBEPEHHO WCIONB30BATh UX IS
AanbHEeHIIero o0pasoBbaHud U B NOBCEIHEBHOM KU3HU. B To e BPeMs OBNAJCHHE a0CTPAKTHBIMU M JIOTMYECKH CTPOrHMH
KOHCTPYKUHAMH anre0pbl M MAaTeMaTWHECKOro aHANM3a PasBHBAET YMEHUE HaxONWTb 33KOHOMEPHOCTH, 0GOCHOBBIBATH
MCTHHHOCTE, MOKA3BIBATE YTBEPIKACHHA C MOMOIIBIO MHIAYKUMH U PACCy/KIaTh NENYKTUBHO, MCMONB30BATh 0000MEHE U
KOHKPETU3ALMUIO, a0CTPArHPOBAHUE 1 AHATIOTHIO, (POPMHPYET KpeaTHBHOE U KPUTHYECKOE MbILITEHHE,

B xone msydenns yyeGuoro kypca «Anrefpa M Hayana MaTeMaTHYSCKOrO aHAMH3AY ofyuaromuecs noIy4aT HOBLIM
OIBIT DEIICHNA NPUKIATHBIX 3ala4, CaMOCTOATENBHOTO MOCTPOCHHS MATeMATHUECKUX MOZENCH peanbHBIX CHTYyaLHH,
HMHTEPIPETAUNN TOIYYSHHBIX PEMIeHHUM, 3HAKOMSITCS ¢ NPUMEPAMH MATEMATUUECKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAayke U
HCKYCCTES, C BRIIAIOIMUMUCT MATEMATHYECKMMU OTKPBITHAME M UX aBTOPAMH. .

YueSup1# Kypc o61aqaeT 3HATMTENBHEIM BOCTIUTATEIbHBIM NOTEHLUANOM, KOTOPbIN peanusyercs Kak depes yueOHbIl
Matepuan, crnocoGCTBYOMKUH (GOPMHPOBAHIIO HAYYHOTO MHPOBOISPEHUSA, TaK U 4epe3 crneunduky yueGHON AesTenbHOCTH,
TpeOyroWe! NPOAOMKUTENBHON KOHIEHTPALIH BHUMaHHs, CaMOCTOATENbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a
TIOJTyYEHHBIN PE3yJIbTAT. ) ’

B ocHoBe MeTomuky 0Oydenus anreGpe M HadamaM MaTeMaTHIECKOro aHaW3a JISHKUT AeSTENBHOCTHBIH MPHHLMI
00yueHwus. :

B crpykrype - yueGHoro kypea «Anrepa ¥ . Hauala MaTeMaTHHECKOTO aHATM3A» BbLLEJICHDI ‘cleyroiue

COLEPAATCNIBEHO-METONMYECKHE JINHMK: «UHCNA M BhYHCICHUAY, «DYHKUUA U rpaduku», «YpaBHEHUS U HEPABEHCTBAY,
«Hawama maremaTuueckoro- aHanusas, «MHO%eCTBa M jormkay. Bee OCHOBHBIC CONEP/KATEIbHO-METOQUIESCKUE JTHHUH
" M3YHaioTCA Ha MPOTAKEHHH IBYX JIET OGYYEHHS Ha ypoBHE CpelHero obIero 00pasoBaHus, eCTECTBEHHO MOMOMNHSS Ipyr
Apyra W TOCTENMEHHO HACHIIAACH HOBBLIMM TEMAaMW W pa3fenamu. JlanHbiif Y4eOHBIH Kypc SBNSSTCA MHTErPAaTHBHBIM,
MOCKONEKY 00BbEIUHACT B cefe colepikaHie HECKONBKHX MaTeMAaTHUECKIX AVCUMIINH, TAKHX Kak anrelpa, TPUTOHOMETPUS,
MaTeMaTH4EeCKUIl aHalu3, TEOPUA MHOKECTB, MaTeMaTWdeckad JOrMKa M apyrue. Ilo mepe Toro kak ofywarmmecs
OBANICBAIOT BCE G0MIee IIMPOKUM MaTeMATHIECKAM aNapaToM, Y HHX NOCNCAOBATENbHO, GOPMUPYETCS U COBEPLIEHCTBYETCS
YMCHHE CTPOUTE MaTeMATUIECKYI0 MOLEIb PeanbHOU CHFYaLluH, NIPUMEHSATh 3HAHUS, TIOJTyI€HHBIE TIPY U3YYEHUH YueOHOTo
Kypca, [Tl PEIICHNS CaMOCTOATEIBHO chopMynUpoBaHHOH MaTeMaTHYECKOH 3a0a4H, a 3aTeM HUHTEPNPETUPOBATH CBOM OTBET.

CozepiatenbHo-MeTOAMYECKas TUHYA «UNCTA H BBIYHCICHND) 3aBeplIaeT (POPMUPOBAHHE HABBIKOB HCIIONBLIOBAHUS
JSUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HAYATO HA YPOBHE OCHOBHOrO 001ero obpasosanus. Ha yposse cpenrero obuero
obpasosanus ocofoe BHUMAHHE yIemseTcsa (POPMHPOBAHMIO HABBIKOB PALMOHAIBHBIX BBIUHCIICHHH, BKIFYAKIUX B ceOs
'MCTIONB30BaHUE PA3TAUHBIX (opM samucH umcia, YMEHHe NenaTh NPUKKIKY, BBIMOMHATH . NPUONHASHHBIE BLIYHCIEHUS,
OLCHMBATH YMCIOBBIE BRIDAKCHMA, pal0TaTh C MaTEMaTHYECKAMH KOHCTAHTAMM. SHAKOMbIE 00y4aroUMes  MHOKeCTBa
HaTypalbHBIX, LEMbIX, PAlMOHANBHEIX U NEHCTBATEIBHEIX YHCEN JOTOMHAIOTC MHOKECTBOM KOMILIEKCHBIX grcel. B kawmom
M3 STHX MHOKECTB DAcCMAaTPUBAIOTCA CBOMCIBEHHBIE €My CrenudHYeckue 3amaud u - Omepaluy: [eleHue HaLeno,
OICPUPOBAHUE OCTATKAMM HA MHOKECTBE LENBIX YMCEN, 0co0ble CBOUCTBA DPALHOHATBHEIX I HPPALUOHAIBHBIX YHCET,
apupMeTHYECKHe OIEPALUU, a TAKKEe W3BJISUYCHHE KOPHA HaTypanbHOW CTENEHHM HA MHOKECTBE KOMIUIEKCHBIX UHCENL.
Braronaps nocienosarensHoMy paciIupeHuio Kpyra HCTIONB3yeMBIX YHUCEN U 3HAKOMCTBY ¢ BO3SMOXKHOCTSAMHY HX PHMEHEHHS
AT POILICHHS PA3IMYHBIX 32784 QOPMUDYETCS MPEACTABIEHHE O SAHHCTEE MATEMATHKH KAk HayKW U €€ poiM B MOCTPOSHUH
MOZeNeH peaibHOrO MUpa, UPOKO UCTIONB3YIOTCA 060G e e 1 KOHKPETH3ALIHA.

Jlunus «YpaBHEHHA M HEPABEHCTBA» PEAlM3yeTCH Ha NPOTAKEHUY BCero o0yueHHs Ha YpOBHE CpefHero o6miero
00pa3oBanus, OCKONBKY B KaKA0M pasiese IIporpamMmbl npexycMoTpeHo pelueHue COOTBETCIBYIOIINUX 3anay. B pesynprate -
ofy4aroumuecs OBNAACBAIOT Pa3THUHBIMU MCTOLaMH  PELICHHA pPAlMOHANBHBIX, WPPALMOHATBHBIX, [OKA3ATENbHbIX,
NOrapu(MITIECKUX M TPUTOHOMETPHUECKMX yPABHEHHIA, HCPaBeHCTB M CHCTEM, & TAaKiKe 3a1ay, COAEPKALIMX MapameTpEl.
[TorrydeHnble yMeHHsS IMHPOKO MCTIONMB3YIOTCS NP MCCICN0BAHUM (YHKLUMH © MOMOWIBIO MPOM3BOMHOM, mpH peleHny
MPUKTAMHBIX 38044 M 3379 Ha HaX0XKICHWE HanGONbIINX W HAMMEHBIINX 3HAYCHUM dynkumu. JanHas comepskaTeNnbHas
JIMHAS BKITIOYAET B Ces Tarke OPMUPOBAHUE YMEHMH BEIMONHATS Pacy€Tel Mo hopmyam, MpeoGpasoBaHus PaluOHATbHbIX,
MPpaliOHANILHEIX M TPUTOHOMETPUYECKHMX BBIDAKEHUMH, a4 Takike BBIPAKEHHI, COIEPKAMMX CTENeHH H JNOrapudMbl.




Braronaps usyuenuio anreGpandeckoro Marepuana MPOUCXOIUT dalbHelliiee PasBUTHE aNTOPUTMUYECKOTO U aﬁchaKTHOFd
MBILINICHUA  O0ydaromuxcs, (QOPMHUPYIOTCA HABBIKH NEAYKTHBHBIX PACCY/KACHHM, paBOTbl C CHMBOMbHbIMH tbopmamy,
NPeICTABICHHS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEll B BHAE PaBEHCTB M HEPABEHCTB. AnreGpa mpennaraetT 3ddeKTUBHBIE
MHCTPYMCHTBI [l PEIICHUS IPAKTHIECKIX M SCTECTBEHHO-HAYYHBIX 3a71a4, HAMIALHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK
A3BIKA HayKH.

ConepikaTenbHO-METONMYECKAS MHHs «DYHKLIM U rPAQUKH» TECHO NEPEIIETaeTes ¢ IPYTUMH JIMHHAMU y4eGHOTOo
Kypca, MOCKONBKY B KAKOM-TO CMBICAE 3aJadT TMOC/IGNOBATENbHOCTE  M3Y4CHHA MaTepuana. M3ydeHue cremeHHol,
TOKA3aTeNNbHOM, TOrapuMHUIECcKoil i TPUroHOMETpIIecKX DYHKIHI, HX CBOMCTB U rpadrKOB, HCIONB30BaHNE DYHKIUH 115
PeLICHHA 3a1a4 U3 APYruX y4eOHBIX MPSIMETOB M PEaNbHOM JKU3HN TECHO CBS3aHO KAK C MaTeMATHIECKUM AHANM30M, TaK U C
PeIICHHEM YpaBHEHMI M HepaBeHCTB. IIpi 5ToM GoMNbIIOE BHUMAHHE YIEISETCA Q)opMHpOBaHmo YMEHHUSI BBIP@KaTh
(GopMynaMu 3aBUCHMOCTH MEXIy PasiMYHBIMU BETHYMHAMH, UCCIEHOBATH TONYYCHHbIE (DYHKIHMHK, CTPOUTH WX TpaduKu.
Martepuan 3T0i comepiaTeIbHOM IMHUY HALIENCH HA Pa3BUTHE YMEHHI M HABBIKOB, [03BOMSIOMINX BBIPAKATH 3aBUCHMOCTH
MEXIY BeNMMMHAMY B DasMYHOM (opme: aHAIMTHYECKOH, rpaduyeckoil u crnosecoil. Ero musydeme cnocoGcTByeT
Pa3sBUTHIO NTOPHTMUIECKOTO MBIIIEHHUS], CIOCOOHOCTH K 0600IEHIIO U KOHKPETU3ALIUY, UCTIONE30BAHMIO aHATOIHIL.

Comepsatenshas Jnnus «Hauana MaTeMaTHYECKOTO aManm3a» MO3BONAET CyILECTBEHHO PacIIUpUTh Kpyr Kak
MaTeMaTHYECKHX, TaK M MNPUKIANHBIX 327184, AOCTYMHBIX O0yYarOIMMEs, Tk KaK y HHX MOAB/SETCS BOSMOKHOCTh CTPOHMTH
rpaduKy CIOKHBIX QYHKUUH, ONPENeNsiTh HX HauGOMbIINE U HAHMEHbIINE 3HAUEHHS, BLIYKCAATD MIOWATH Guryp 1 00bémbI
TeNl, HAXOOWUTh CKOPOCTM W YCKOPEHMA MNpoLeccoB. JlaHHas comep:kaTesbHas JIMHHS OTKPHIBAGT HOBBIE BO3MOSKHOCTH
NOCTPOCHHA MATEMATHYECKVX MOMENEH peanbHbIX CHTyalHil, N03BOMSET HAXONWTh HAMIy4LIEe PEeUleHHe B NPUKIAIHBIX, B
TOM  {HCIE  COUHAIBHO-9KOHOMHMYECKHX, 3a1a4aX. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOLO aHaiu3a CHOCOGCTBYET
PasBHTUI0 aBCTPAKTHOrO, (OPMAIBHO-JIOIMYECKOrO M KPEATHBHOTO MBILUIEHUS, (BOPMUPOBAHMIO YMEHUH pacTio3HaBaTh
MPOSABICHUA 3AKOHOB MaTeMaTHKHM B HayKe, TEXHHKE M MCKyccTBe. OOy4aiomlMecs y3HAalT O BbIIAIOIMXCS De3yJbT4Tax,
TOTYYSHHBIX B X0 Pa3BUTHI MATEMATHKH KaK HayKH, M 00 MX aBTOpax.

CopneprkaTelbHO-METOAMYECKaA JTUHUS «MHOKECTBA M JIOTHKA» BKIIOYAET B ceGsl 3IeMEHTHI TEOPUM MHOKECTB H
MATeMATHIECKOH JIOrHKH. TeopeTHKO-MHOKECTBEHHBIE MPEICTABNSHHS NMPOHU3EIBAKOT BECh KypPC IIKOMBbHON MaTeMaTHKH M
NpeNNIararT HanGonee yHIUBEPCANBHBLH A3bIK, O0BEIMHMIONINI BCS PA3AENbl MATEMATHKY M 68 IPHI0KEHNH, OHM CBA3BIBAIOT
PasHbIe MATeMaTHYeCKHe MUCLUINIMHBI M KX TPWIOKEHUA B ENHHOE ILeioe. [l03TOMY BAKHO [HaTh BO3MOMKHOCTD
00y4aioIemMycsi TOHUMATh TEOPETHKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMATHKY U UCTIONB30BATh €r0 IS BBIPAKEHUS
CBOMX MbICieH. [JIpyriM BaKHBIM INPU3HAKOM MaTeMaTHKM -Kak HayKW ClefyeT MpU3HATH CBONCTBEHHYIO. eif CTPOrocTh
00OCHOBAHWH ¥ CNENOBAHHE ONPENENEHHBIM MPABWIAM TOCTPOSHHS JOKA3aTelbCTB. BHAKOMCTBO C 93JeMEeHTaMH
MAaTeMaTHYeCKO JIOTUKH CTIOCOGCTBYET PA3BUTHIO NOIMYECKOrO MBINLIEHHS 00y4aroLINXCs, MO3BOJISIET UM CTPOMTH CBOU-
pacCyKAeHUA Ha OCHOBE JIOTMYECKHX MPaBUIl, (POPMUPYET HABBIKH KPUTHYECKOTO MbIILTSHHS.

B yueGmom kypce «Aunrefpa W Hauana MaTEMaTHYECKOrO aHANH3A» MNPUCYTCTBYIOT OCHOBbI MATEMATHYECKOIO
MOJIeNIMPOBAHNS, KOTOPhIE MPU3BAHBL CIIOCOGCTBORATL (OPMUPOBAHMIO HABBIKOB MOCTPOSHHs MOZIeNneil peanbHbIX CUTyaLWi,
HMCCICNOBAHNA STHX MONENCH C IMOMOLIBIO annaparta anreGpbl U MaTeMaTHYECKOrO aHAIN3a, MHTEPHPETALUMH MOMYYeHHBIX
PesynbTaToB. Takue 3amaHms BIUICTEHBI B Kai[blii M3 PA3/eNoB MPOrPaMMBl, MOCKONBKY BECh MaTepHal Y4eGHOIO Kypca .
IUPOKO UCTIONBIYSTCS JUTS. PELICHHSA NPUKITANHBIX 3a1ad. [Ipu pelleHHM peaNbHBIX MPAKTHYECKUX 3a71ad’ 06ydarolinecs
Pa3BUBAFOT HAOMHOAATENBHOCTD, YMEHUE HAXOMUTh 3aKOHOMEPHOCTH, aGCTPArMPOBATECS, HCIONB30BATS AHATOTHIO, 060BMATS
¥ KOHKPETH3HPOBATh Npobnemy. JlesTenbHOCTb M0 POPMUPOBAHMIO HABBIKOB PELICHHS MPUKIATHBIX 327134 OPraHU3yercs B
MPOLIECCE U3YIEHHsA BCeX TeM y4eOHOro Kypea «Anrefpa v Hauaia MaTeMaTHUESCKOr0 aHAINn3a%.

Ha nsyuenue yyeGroro kypca «AnreGpa U Hadana MaTeMaTy4eckoro aHaausa» 0TBOLUTCA 136 yacos: B 10 kiacce — 68
4acoB (2 yaca B Helelmo), B 11 kiacce — 68 vacos (2 yaca B HefleNo).



COJIEP’KAHUE OBYYEHW
10 KJIACC

Yncaa u BbIYHCIEHHS , .

Paumonansueie umcna. O6bIkHOBEHHBIE W ASCATHYHBIC IPOCH, MPOLEHTHI, GECKOHEUHbIE nepuonmecme npobu.
[Ipumenenne npoGelt 1 MpoLeHTOB MTA PELICHUA NPUKIANHBIX 32124 M3 PA3MTHYHBIX OTPACHeH 3HAHUH U PeanbHON KU3HMU.

HetictBuTenbHEIe Uncna. Panuosansusie 1 MPPaUOHaNbHEIE YHCTa. ApupMeTHUECKUe OMEpanyu ¢ AeHCTBUTENbHBIMU
uncIaMy. Moxymb neicTBHTENBHOO “Hcna u ero CBOUCTBA. IIpubnikéHHEle BRIYHCTCHNS, NPaBHIa OKPYIVIEHHS, IPUKUIKA U
OLICHKa pe3y/IbTaTa BEIYHCICHU,

Crenenp ¢ memsiM mokasateneM. Bumom HproToHa, Henonezosanue momxonsueit (opmel 3amucy nelicTBUTEIBHBIX
HHCETT M4 PELICHNA NPAKTUYECKHX 3a/1a4 M NIPeCTaBNeHUs TAHHEIX,

ApudmeTndeckuii kopeHs HaTypaNbHOU CTENIEHH U €r0 CBOMCTBA.

CTenens ¢ palHOHANBHEIM [TOKa3aTe1eM 1 8 CBOHCTBA, CTEMEHD C NEHCTBHTEIBHEIM MOKA3ATENEM.

Jlorapugm wricna. Croiictaa norapudma. ecaTHYHbIE U HATypaibHEle JIorapudmbal, _

CHHyC, KOCHHYC, TaHT€HC, KOTAHTEHC UMCIOBOIO aprymenta. ApKCHHYC, apKKOCHHYC M apKTaHTeHC UHCIOBOrO
apryMeHTa. ) ’

YpaBHeHHSI W HepaBeHCTBA 3

ToxnecTBa W TomaecTBeHHBIE npeoOpasoBanus. YpaBHeHHE, KOPSHb YPaBHEHUA. PaBHOCHIIbHbIE ypaBHEHHS U
YpaBHCHHUA-CIIeNCTBHA. HepaseHCTBO, peluenyie HepaBeHCTRA. : :

OCHOBHEIE METOIBI pelIeHHs LembIX ApoQHO-paUMOHANIBHBIX YpaBHEHHI 1 HEPaBeHCTB. MHOrOWIeHsl OT OmHOH
NEPEMEHHON. [leneHne MHOTOUSIeHA HA MHOTOYNEH C OCTATKOM. TeopemaBesy. Muorousens: ¢ LENBIMUKO3 (P pULHEHTaMH,
Teopema Buera.

IIpeopaszosanus uncnosbx BEpakeHuii, COAEPKALUMX CTENEHY H KOPHH. v

Hppanuonanbrele ypasHeHns. OCHOBHEIE METOIbI PCIICHHUS HPPALMOHATBHEIX YPAaBHEHHUIA,

IloxasarensHble ypaBHerns. OCHOBHBIE METOIbI PEIICHNS NOKA3aTENbHBIX YpaBHEHMUIL,

IpeoGpasoBanvie BEIpakeHH, COLEPIKALINX JIOrapU(MEL

Jlorapupmudeckue ypasaenus. OCHOBHBIE METOIEI PCLICHNS TOIapU(MHIUECKHX YPaBHEHHUIH,

OCHOBHEIE  TPUTOHOMETPHUSCKIE Gopmyner.  IpeoGpasopanue TPUTOHOMETPUYECKHX  BBIPAMEHUM., PereHue
TprOHoMepoquKHx YPaBHEHHIA, ~

Pelrenuie cructem nuHENHEIX YPaBHEHUH. MaTpuiia CUCTEMBI JIMHEHHBIX yPQBHSHHﬁ.AOHpeHGHHTeﬂb MaTpuubl 2x2, ero
TCOMETPUIECKHH CMBICT M CBOHCTBA, BEIYHCIEHHE €ro 3fadeHus, NPUMEHEHWE OTIPeNeNHTENs A5 PELICHUSA CHCTEMBI JIUHEHHBIX
YPABHEHHUH. Pelerye npukiagHbIX 3a1a4 ¢ TIOMOLIBIO CHCTEMBI JIHHEHHLIX ypaBHEHHUH. Hccienosanue nocTpoeHHON Moaeny ¢
TOMOIIBK MaTPHULL U OTPeaeTUTENCH, ‘

IlocTpoenne MartemaTHYecKuX Momeneii PeallbHOH CHTyaluu ¢ NOMOLILK) YpaBHEHWH U HepaseHCTB. IIpuMeHeHHe
YPaBHEHUH U HEPABEHCTB K PEIICHHIO MAaTEMaTHUECKIX 3a7a4 1 3744 13 pasnuaHbIX 0GacTel Hayku M peanbHOM KU3HH.

@®ynkunn u rpadukn

OyHkuus, cnocobbl 3ananus GyHKIME. B3aumuo obpatHele (GyHkund. KoMnosuuus Gynxunit. Tpaduk byHkumM.
OJreMeHTapHbIe npeobpasosaHusa rpadukoB QyHKLWH. . _

O6nacTh oNpeieNeHns U MHOKECTBO 3HAYSHHIT byHkunu. Hynu dyrkunu. [TpoMeryTki 3HAKONOCTONHCTEA, YETHbIE 1
HeuéTHele PyHKumu. TTepronuyeckie QyHKLUY. INpomesxyTin MOHOTOHHOCTH QyHKUMH. MaKkcuMyMb! 1 MUHUMYMbI QyHKUMY.
HawGonbimee i Haumers e sHavenms QYHKIHH Ha IpOMEKRYTKE. ‘ '

JluHelHas, KBaapaTHIHAS U IpoGHO-HHEHHAS (QyHKIHH. DJIeMEHTaPHOE HCCIe0BAHUE U NOCTPOSHUE UX IPADHKOB.

Cremennast GyHKIHA ¢ HaTypalbHbIM U LENBIM MoKasaTeneM. E& croiictsa u rpaduk. Croiictsa u rpaduk KopHs n-oit
CTeNEHH KaK YHKLMM OGPATHOM CTENe N ¢ HaTypanbHbIM MOKA3aTeTeM,

Tokasatenbras u norapumudeckas GyHKUMM, UX CBOHCTBA U rpadukn. Hcmonssosanue rpadukos byHKUMi 15
PeUICHNS ypaBHEHUH, ’

TpuroHoMeTpUteckas OKPy/KHOCTb, ONpeeNe e TPUrOHOMETPHHECKIX (YHKLMH YHCIOBOro apryMeHTa.

OyHKUAOHATILHBIE 33BHCHMOCTH B PeanbHbIX lponeccax u ABneHUsX. ['padiky peanbHbIX 3aBHCHMOCTEI.

Havana matemaruveckoro ananusa i

[MocnenoBaTenbHOCTH, CHOCOGD] 3aldaHus MOC/IefoBaTeNbHOCTEH. MeTon MaTeMaTHueckoi WUHAYKUMH. MOHOTOHHbIE U
* OTPaHMICHHBIC NOCIEA0BATENBHOCTH. ICTOPHS BOSHUKHOBEHHS MATEMATHYECKOro aHATH3A KaK aHainsa 08CKOHEUHO MabIX.

Apupmerudeckas U reoMeTpHyeckas nporpeccuu. BeckoHeuHo yOwiparouias reomMeTpuyeckas mporpeccus. Cymma
GeckoHeqHO yObIBAOLWEH reoMeTpruecko nporpeccun. JIuHeitHbiii 1 SKCMOHCHUMANbHEI pocT. Yucno e. opMyaa ClokHbIX
poLeHToB. Henonbsosanue nporpeccuy s peruenus PeanbHEIX 3a7a4 NPUKTALHOrO Xapakrepa.




Henpepsisreie dyskuum u wx csoiictea. Touku paspeiea. AcuMnTOTEI rpadukos (yukumi. Croiicrsa byHkumi
HETIPEPBIBHBIX HAa OTPe3ke. MeTon MHTepBAaNoB AMs pelreHus HepaseHCTB. [IpuMeHeHue CBOICTR HENPePLIBHBIX QYHKUMHA a5
pemieHus 3aaad, . i '

[lepsas u BTOpas mpousBoxHBIE Gynkumnu. Onpenenenue, TCOMETPUYCCKUH M (QU3MYECKUMH CMBICH MPOU3BOAHOI.
VpaBHeHHUE KacaTenbHO K rpahuky QpyHKUNY,

[poussoamsle anemenTapHsIX (yHKUMi, ITpoussoanas cyMMbI, Mpou3BeNeHN s, YACTHOrO U KOMMO3HLMH QyHKLIHH,

MHo:kecTBa 1 oruka

MauoxecTso, ONEPAlMK HAJ MHOKECTBAMU M HUX CBO¥CTBA. J[HarpamMMbl Olnepa—Benna. Tpumenene TEOPETHKO-
MHOKECTBEHHOrO annapara sl ONMCAHHA DPealbHBIX MPOLECCOB K ABNCHHH, NMPY PElUEHHH 3a7a4 U3 APYrUX yueGubIX
IIPeIMETOB. - :
Ornpenenenue, Teopema, CBONCTBO MaTeMaTHIECKOr0 00beK ra, cnenérsne, AOK43aTENbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucea o BbIYHCTeHHST 7 '

Hatypanbreie u nenste yncna. [Tpumenenue HPHU3HAKOB NEITUMOCTH LENTbIX YUCEN, HANGONBIINN 06K AeTuTenD (namee
— HOJl) u naumensuree obiee kpathoe (manee — HOK), octatkos no momyito, airoputma EBknuna mnst pemrenus 3anay s
LEIBIX YHCTAX.. _ '

Kommnexcusre uncna. AnreGpandeckas u TPUrOHOMETPUYECKast (POPMBI 3AMKUCH KOMIUIEKCHOIO YUCTA, ApupMmeriieckue
ONEpaluy C KOMIUIEKCHBIMU yuciamu. M3oGpaseHne KOMIUIEKCHBIX qucen Ha KOOPAMHATHOW MJIOCKOCTH. ©@opmynaMyaspa.
Kopuu n-olicrenennuskoMmiexcHorodmnca. [TpuMeHeHHe KOMIUIEKCHBIX YHCeN IS pelieHus (bU3MYECKHX U TeoMeTpHUECKIX
3anad. ’

YpaBHeHHs 1 HepaBeHCTBA

Cuctema ¥ COBOKYIHOCTh YpaBHEHWH U HEPABEHCTB. PaBHOCHIbHbIE CHCTEMbI H CHCTEMbI-CNEACTEHS. PasHocunbHbIE
HEPaBEHCTBA. ‘ ' )

Ot16op KkOpHEH TpUrOHOMETPHUYECKIX YPaBHEHUH C MOMOWIBIO TPHrOHOMETPHYECKOMH OKPY’KHOCTH. PerueHne
‘ TPUTOHOMETPUYECKHUX HEPABEHCTB. "

OCHOBHBIE METOIBI PEIEHYS MOKA3ATENBHBIX U NOrapuQMHIECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS HPPAIIUOHATBHEIX HEPaBEHCTB.

OCHOBHBIE METOIBI pENIEHH CHCTEM U COBOKYIIHOCTEH PALMOHAIBHEIX, HPPALMOHANLHEIX, MOKA3ATEIBHBIX M
JOTapuMHUYECKUX YPaBHSHUH, '

YpasHeHNs, HEPABEHCTBA U CHCTEMEI ¢ apaMeTpamy. .

IIpuveHenue yparHEHHH, CHCTEM M HEPABEHCTB K PEIICHNIO MaTeMaTHYECKUX 3a/1ad ¥ 32134 U3 PasluHbIX 06aacrell
HAyKH U PEalbHOM JKU3HH, MHTEPNPETALIHA I0yYeHHEIX PE3yIIbTATOB.

@yHKuMH U rpaduKu

I'paduix komnosumun dyrkumii. Neomerpuyeckue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPJMHATHOHN MI0CKOCTH.

Tpuronomerpuueckue GyHKIMHN, UX CBOHCTEA U rpaduku, : . )

I'pachuueckiie MeToIbI peleHns ypaBHEeHNH 1 HEPABSHCTB. I'pachuyeckue MeTonw! pewmenus 3anay ¢ napameTpamu.

Hcmonesosanue rpadukos GyHKLUMi 418 Hecnenosanis MPOLECCOB 1 3a8UCHMMOCTEH, KOTOPbIE BO3HUKAIOT NPU PELLISHUHU
3amad U3 IPyruX y4eGHBIX MPEAMETOB U PeanbHON JKH3HMU,

Havana matemaTHyeckoro ananusa

IpumeHeHre POK3BONHOM K HCCIENOBAHMIO (yHKLKI HA MOHOTOHHOCTE M SKCTpeMyMbl. Haxow 1eHue HanbombLWero u
HaMMEHBIICTO 3HAYCHUH HEMPEPLIBHON (Y HKLMK Ha OTpe3Ke. : ‘

[lpumenenne npoussomuoOl s HaXOXK TEHHS HAaWIydIIero pPeieHUs B MNPUKAANHBIX 3a7a4aX, I ONpeleNeHHus
CKOPOCTH H yCKOPEHHS MPOLECca, 3a[aHHOr0 (hopMYJIIoif Wity rpauxom. ] ] ’

IleprooGpasnas, OCHOBHO® CBOMCTBO nepBo00pasHbIX. IepBooGpasHeie S7IEMEHTapHbIX byHKLHiA,
IIpaBunanaxosk IeHHSIEPBOOGPA3HEIX. )

Hnrerpan. eomerpudeckuifcMbicuuTerpata. Bouucichue ONMpeAeNneHHOro WHTerpana mno ¢opmyne HewoTona-
JleitbHuLa. ,

IIpuMenenye uHTerpana /Ui HAXOKACHAS MIOMANEH TITOCKMX (uryp u 0GBEMOB reoMeTpHYECKUX Tel.,

Ipnmepsr pemennit nuddepeHmmansHex ypaBHEeHUH. MaTeMaTiueckoe MONENMPOBAHUE pPealbHBIX IPOLECCOB C
NOMOIBIO U hePEHINATEHEIX YPAaBHEHHIA. ’




IVIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI YYEBHOI'O KYPCA «AJITEBPA M HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBII YPOBEHB) HA YPOBHE CPEJIHEI'O OBILIETO
§ OBPA30OBAHUSA : .

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakaaHCKOro BOCIIHTAHHS;

chOpPMUPOBAHHOCTD IPAXNIAHCKON MO3HLMK 00y4arolerocs Kak AKTHBHOIO M OTBETCTBEHHOIrO YJIEHA POCCHICKOIO
001lecTBa, MPeACTABNEHHE O MATEMATUYECKUX OCHOBAX (GyHKUMOHUpOBAHUS Pa3/IMYHBIX CTPYKTYP, SBAGHHH, Npoueyp
TPAKIAHCKOro ofmiecTa (BBIGOPHI, ONPOCHl U IpYroe), yMeHHe B3aMMOAEHCTBOBATb C COLMANDHBIMMU HHCTUTYTaMU B
COOTBETCIBHH C MX (QyHKUMAMY W Ha3HAYCHUEM,

2) NaTPHOTHYECKOr0 BOCIHUTAHHS: )

chOpPMHUPOBAHHOCTE pocCHICKOM TPayCIaHCKOH UIEHTHYHOCTH, YBAMKESHUS K [IpOLUIOMY U Hamoxmemy poccuiickoit
MareMaTiky, UEHHOCTHO® OTHOILICHHE K NOCTHKEHHAM POCCHHCKHX MATeMaTHKOB U poccuiickol MaTeMaTHYeckoH mWKOMIbI,
VCTIONB30BAHUE ITUX NOCTU/KEHUMN B APYTHX HAyKaX, TEXHONOTHAX, CHEPax IKOHOMUKY,

3) IyX0BHO-HPABCTBEHHOr0 BOCHHTAHUS:

OCO3HAHMC IyXOBHBIX LEHHOCTEH poccuifckoro Hapona, chOPMUPOBAHHOCTE HPABCTBEHHOrO CO3HAHUA, 3THISCKOr0
TNOBeJCHUS, CBA3AHHOTO C INPAKTHISCKAM TNPUMCHCHNEM NOCTHKEHUH HAYKH M [esTeIbHOCTHIO Y4EHOro, OCO3HAHHUE
JIAYHOTO BKJIAZA B IIOCTPOSHHUE yCTOHIHBOTO Oy AyIIero;

4) 3CTEeTHYECKOT0 BOCTIHTAHHS: ’

SCTCTMHECKO® OTHOLICHHE K MUDY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHX 3aKOHOMEpHOCTeH, 00beKkToB, 3anay,
PeIIEHNH, PACCYIKACHUH, BOCTIPHUMYHBOCTD K MATEMATHUECKIM acleKTaM Pa3NHYHBIX BUAOB HCKYCCTBA;

5) pusuyeckoro BocnuTaHMUs:

CpOPMHUPOBAHHOCTD YMEHHS MPUMEHSTh MATEMAaTHIECKHE SHAHHA B MHTEpecax 310poBoro W GesomacHoro ofpasa
JKH3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3A0POBLIO (310POBOE MUTaHue, COANAHCHPOBAHHbI PeXKUM 3aHATUHN U OTHBIXA,
PerynapHas (U3MYEcKas aKTHBHOCTB), (H3HUECKOe COBEPUICHCTBOBAHNE MPHU 3AHATUAX CHOPTHBHO-03A0POBHTENBHOMN
JIEeATENbHOCTRIO;

6) TPyROBOro BOCHIMTAHMS:

TOTOBHOCTE K TPYHY, OCO3HAHHE LEHHOCTHM TPYHOMOGHs, WHTEpec K pasnuyHEIM chepam NpodecCHOHANBHOT
ACATEILHOCTH, CBA3AHHBIM C MareMarHKOM M €€ MpHIoKeHHAMH, yMeHne COBEPLIAT OCO3HAHHBIMN BBIOOD Oymyiueit
NPOGECCHM M Peai30BhIBATh COGCTBEHHBIE S KU3HEHHbIE TlIaHbl, TOTOBHOCT M CMOCOOHOCTB K MaTeMaTHHECKOMY
00pa3oBaHKi0 M caM00Gpa3OBAHIIO Ha MpOTAXKCHAN BCEH KH3HH, TOTOBHOCT K AKTMBHOMY YUacTUI0 B PELICHUU
NPaKTUYECKHX 33149 MATeMaTUYecKo HaIpaBIeHHOCTH; ' ' .

7) 3K0JIOTHY€ECKOr0 BOCITUTAHUS; ' :

ChOPMHUPOBAHHOCTE DKONOTHYECKOM KYJIETYPEI, MOHMMAHHE BIHMSHUA COLMANbHO-5KOHOMUMECKHX MPOLECCOB HA
COCTOSIHIE npﬂpoL[Hoﬁ U COLIMATTbHON CPEJIb, 0CO3HAHKE MI0BANTLEOr0 XapaKTepa 3KONOTUYECKUX MPOGIeM, OpUEHTALHS Ha
NPUMEHEHHE MATeMaTHYeCKiX 3HAHUI IS PeleHus 3a7a4 B 0GNacTH OKPYZKAIOLIEH CPenbl, MIaHUPOBAHKE NMOCTYIKOB U
OUEHKH MX BO3MOMKHEIX NMOCTENCTBHY A4 OKpy#aiouUiel cpepl; ' )

8) LEHHOCTH HAYYHOI'0 O3HAHHS:

COPMUPOBAHHOCTD MUPOBO33PEHHS, COOTBETC [BYIOILIETO COBPEMEHHOMY YPOBHIO DA3BHTHS HAYKH U 0OLIECTBEHHOM
[PaKTHKH, HOHUMEGHNE MaTeMaTHIECKOH HayKH Kak cepbl YeT0BeuecKoi NEATENBHOCTH, ITAIOB € PA3BUTHA U 3HAUNMOCTU
AV PasBUTHA UMBUIIM3ALKY, OBIAJAECHHE A3BIKOM MaTeMaTHKU ¥ MaTeMaTHYeCKol KYJIbTYPOU KaK CPEACTBOM IO3HAHUS
MHPa, TOTOBHOCTB OCYIIECTBIATE MPOSKTHYHO U HCCIIEAOBATENBCKYIO NEATENBHOCTD WHIIMBUIyallbHO U B TPYIIIE,

METANIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTenbHBIe yHHBEpCANbHBIE yYeGHbIE AeHCTRIS

basosble noruyeckue peiicTBisi: :

BBIABIIATE M XAPAKTEPU30BATh CYIIECTBEHHbIE NPU3HAKH MATEMATHICCKHX 00BeKTOB, TIOHATHH, OTHOLEHHH MexK 1y
TMOHATUAMH, (OPMYIIMPOBATE ONpPeNe/NeH s IOHATHI, YCTAHABIHBATE CYWIECTBEHHBIN NMPU3HAK KNacCH(PUKALIUN, OCHOBAHMUS
st 0GOOIIEHUA U CPaBHEHHS, KPUTEPHH IPOBOAMMOTO aHaNK3a; ‘

BOCTIPHHMMATh, (OPMYJIMPOBATE i MPe0GpA30RKIBATS CYIKICHUS: YTBEPIUTEIIBHEIE U OTPHUATENbHEIE, eIUHIIHBIE,

' YacTHeIe ¥ 00IIHe, YCIOBHEIE;

BPMBILTE MATEMATUUCCKUE 3aKOHOMEPHOCTH, B3AUMOCBA3H M NPOTHBOPEUUs B (akTax, HAHHBIX, HAOMACHHAX - 1

YTBEPAACHHAX, PEANaraTh KPUTEPUH [l BEISBIECHHS 3aKOHOMEPHOCTEH M MPOTHBOpEUHii;




JenaTh BBIBOABI C WHCTONB30BAHHEM 3aKOHOB JIOTHKH, JAENYKTHBHBIX W HMHIYKTHBHBIX YMO3aKIIOUEHHUI,
YMO3aKITIOYEHUHN 110 aHAIOTHH; . '

MPOBOMUTL  CAMOCTOATENBHO  I0KA3ATeNbCTBA MATEMaTMYECKHX yTBepkKIGHUN (IIpsMble W OT IPOTHUBHOTO),
BRICTpaHBATEL apryMEHTaLMIO, IPUBOANTE IPUMEPBL M KOHTPIIPUMEDEI, 0GOCHOBBIBATS COGCTBEHHbIE CY)KIEHHS U BRIBOIKI;

BBIOUpaTh crocol perenus yueGHON 3amayu (CpaBHUBATH HECKOIBKO BAPUAHTOB pelieHus, BeIOupaTh HauGonee
MOAXOAAMMH C yUSTOM CaMOCTOSTENBHO BELICIEHHBIX KPUTEPHER).

BasoBkle HecnenoBaTebeKue AeiicTBHS:

HCTIOMB30BATE BOTIPOCEL KAK HCCNENOBATENbCKHI HHCTPYMEHT MO3HaHKA, GOPMYIHPOBATE BOMPOCH], QUKCHPYHOLIME
MPOTHBOPEYHeE, NPOGIEMY, YCTAHABIMBATE HCKOMOE H JaHHOE, (hOpMHUPOBATE TUMOTE3Y, APryMEHTHPOBATb CBOKO TO3ULIHIO,
MHEHHE;

MPOBOJIUTL CAMOCTOATEBHO CIUIAHMPOBAHHBIA SKCTIEPUMEHT, WCCIEN0BAHME 110 YCTGHOBJIEHHIO 0COOEHHOCTEMH
MaTeMaTHuecKoro 00beKTa, ABICHNS, IPOLECCA, BRISBISHUIO 3aBHCHAMOCTEH MEK Iy 00beKTaMu, IBICHUAMHE, MPOLECCAMUL;

CAMOCTOATENbHO  (OPMYJIUPOBATh OGOGLIEHHS W  BEIBOB .10 pe3yibTataM MNpoBeNEHHOTO HabmoaeHHS,
HCCIIEI0BAHNA, OLCHMBATH NOCTOBEPHOCT MOJyYEHHBIX PE3YIILTATOB, BHIBOACB 1 0GOGIIEHMUI;

NPOTrHOSUPOBATE BOIMOKHOE PasBUTHE MPOLECCA, @ TAKKE BRIIBUIATh MPENNONIOKEHHS O €ro Pa3BHTHH B HOBBIX
YCIIOBHSX. ) i

PaGoTa ¢ undopmanmeii:

BBISBIIATE AeUIMTE MH(OPMALIH, NAHHEIX, HEOGXOLHUMEIX TS OTBETA Ha BOTIPOC U A/l PEIICHHUS 3a7adH;

BHIOUpATE  MHOPMALMIO W3 HCTOYHHKOB DA3THYHBIX  THIIOB, AHANM3UPOBATh, CHCTEMATH3MPOBAThH U
- HHTEPTIPETUPOBATD UHGOPMAIIIO PA3IUYHBIX BHIOB 1 (Gopm.npeacTaBIeHHS;

CTPYKTYPUPOBATh HHPOPMALIMIO, MPEJICTARMATE & B PA3TUdHBIX (hopMax, WITIOCTPHPOBATE TPaudecKH;

OLEHUBATh HANEKHOCTh HHPOPMAUH [TO CAMOCTOSTENBHO CHOPMYITHPOBAHHBIM KPUTEPUSM.

KommyHuKaTHBHBIE yHHBepcabHbIe yueGHble AelcTBHS

Ob1eHue:

BOCTIDHHUMATb U (hOpMYIMpOBATE CY/IEHHS B COOTBETCTBHM C YCHOBHAMU M LEISMHU o0LIeHHs, SICHO, TOYHO,
I'PaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUsI B YCTHBIX M NMUCBMEHHEIX TEKCTaX, HABATh MOSCHEHMS 10 XOMy pelleHHs 3anauy,
KOMM@HTHPOBATH ITONY4eHHBIH PE3YJILTAT; .

B Xome 0OCYyXIeHHS 3alaBaTh BOMPOCHI MO CYLIECTBY 0GCY/KIAeMO TEMBI, Npolnembl, pewmaeMoll 3anaum,
BBICKA3BIBATD M/ICH, HALICNCHHBIC HA MOWCK PEIUCHHS, COTOCTARMATh CBOM CY/KAEHUSA C CyKAEHUAMH OPYTUX YUacTHUKOB
muanora, OGHapy/KHBaTh PasMYMe M CXONCTBO MOSHLMH, B KOPpeKTHOH opMe (opMynupoBaTh pa3HOrNACHS, CBOM
BO3paKEHUs,;

NPENCTABATE PE3yJIbTaThl PEIICHUS 3a7a4M, SKCTIEPUMEHTA, HCCIIENOBAHMS, NPOSKTa, CaMOCTOATENBHO BRIGUPATH
(hopMar BEICTYIIIEHHS ¢ yU&TOM 3a7a4 PE3CHTALAN U 0COOEHHOCTEH ayIuTOPUH,

PeryasTusHble yHHBepcaibHbIe yueOHbIE felCTBHS

Camoopranuzanus: g

COCTABIIATE IUTAH, QITOPUTM DPELICHHS 3adaud, BHIOMPATh crocod pemieHus ¢ YUETOM HUMEROLIMXCS PECYpCoB U
COGCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAT U KOPPEKTUPOBAT BAPUAHTE] PEIUICHHH C YUETOM HOBOW HH(OPMALIUH.

CaMOKOHTPOIb, IMOUMOHAILHBI HHTEIEKT:

BIIAIETh HABBIKAMH [O3HABATENIbHON peiekCHMM KakK OCO3HAHHS COBEPLIASMbIX AEHCTBUH M MBICTHTENLHBIX
[IpOTECCOB, HX pE3yJIbTa1OB, BIANCTH CHOCOOAMH CAaMOMPOBEPKH, CAMOKOHTPONS MpoLecca M pe3ynbTata pelcHus
MaTeMaTUIECKO 3a1aun; ’

NPENBUACTE TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH NPU PELICHHH 3a1a9H, BHOCHTh KOPPEKTHBEI B IeSTENbHOCTD Ha
OCHOBE HOBBIX OGCTOATEINBCTB, NAHHBIX, HAMIGHHEIX OLIMGOK, BRIABICHHBIX TPYAHOCTEH;

OLCHHBATL COOTBETCTBAE PE3YJbTATA LETH H YCIOBHSAM, OOBACHATH NPUYMHBI IOCTHKCHHS WIH HELOCTHIKSHUS
PE3YJILTATOB ACATENBHOCTH, HAXOAUTh OLIKOKY, JABATh OUEHKY MPHOGPETEHHOMY OTBITY.

CoBMECTHas! IeSITEILHOCTD:

MOHUMATh H WCIIONB30BATH MPEUMYILECTBA KOMAHIHON 1 VHIMBHIYaIbHON padoTel NpY pelleHHH y4eGHBIX 3anad,
NPUHAMATh Lelb COBMECTHOM [eATebHOCTH, TUIAHHPOBATS OPTaHH3ALMI0 COBMECTHOH PaGoThL, pacrpenensTh BUIbI paGor,
HOTOBAPUBATBCSA, 06CYKAATh MPOLIECC U PE3yIbTAT PaGoThl, 0G0GIIATE MHEHHS HECKOIbKIX JHoeH;

y4acTBOBaTh B TIPYIIOBEIX (opMax paGoTel (0GCyikIeHNM, o0MEH MHEHHH, «MO3rOBBIC IITYPMBI» U HHEIE),
BBIIIOJTHSATE CBOIO YacTh PaGoTl M KOOPAMHMPOBATH CBOM IEHCTBHS C APYTHMHU WieHaMu KOMAaH/Ibl, OLEHUBATE KaueCcTBO
CBOETO BK/ana B OGIIKA MPOAYKT 1O KPUTEPHSM, CHOPMYTHPORAHHBIM Y9aCTHHKAME B3aUMONEHCIBHS. ‘




INPEAMETHBIE PE3YJIbTATBI

K xoHuy ofydenns B 10 kuacce o6yuaromuitics TOTYIHT CNENYIOWNE NPEAMETHBIE PE3Y/BTaTl M0 OTHENLHBIM
TeMaM paGoueii mporpaMmel yaeGHOro Kypca «AnreGpa i Hauana MaTeMaTHIECKOTO aHaImu3an: '

Ymncaa v BeIYHCIEHHS: - )

CBOGOJHO OMEPUPOBATH TOHATHAMU: PalMOHANBHOE YMCIO, GeCKOHEYHas NepHoanYecKas Aposh, MPOLIEHTEI,
MPpalMORATEHOE YHCIIO, MHOXKECTBA PALMOHATBHBIX U AEHCTBUTEIBHBIX YHCEN, MOLYIb AEHCTBUTEILHOLO qucna;

MPUMEHATb APOGM U TPOILEHTH A PeleHus MPUKIAAHBIX 3aMa4 M3 PasiudHbIX OTpachedl 3HaHu u peanbHOM
KH3HH, ‘ .

NPUMEHATE MPUOTH/KEHHBIE BLIYUCIICHIS, IPABHIA OKPY TISHNS, NPUKKAKY W OLUEHKY PE3y/bTaTa BbIYUCICHUH;

cBOGOIHO ONEPUPOBATh MOHSTHEM: CTENEHb ¢ LE/BIM TIOKa3aTeNIeM, WCMONb30BaTh MNOAXQIAILYIO (OpPMY 3amuci
AGUCTBUTENLHBIX YHCEN NS PEIUEHUS NPAKTUUESCKIX 3a0ad 1 NPEACTABNCHHUS NAHHBIX;

cBOGOIHO ONEPUPOBATH TIOHATHEM: apuMETHIECKUH KOPEHb HaTYpaibHOM CTEMEHN;

-CBOGOIHO ONEPUPOBATE IOHATHEM: CTENEHb C PALHOHATLHBIM MIOKa3aTeNeM;

CBOOOMHO OMEPHUPOBATE MOHATHSIMY: NOTAPH(M UHCTA, AeCITHIHBIE 1 HaTYpPalbHBIE TOrapu(MBbI;

CBOGOHO ONEPUPOBATh MOHATHSIMU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIOBOrO apryMeHTa;

ONEpPHPOBATE NOHATUIMU: APKCUHYC, APKKOCHHYC U APKTAHICHC YHCNOBOTO apryMeHTa.

YpaBHEHHSI M HEPABEHCTBA:

CBOGOIHO ONEPHPOBATH MOHATHAMU: TOKIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUIIBHBIC YPABHEHHUS U yPABHEHHS-
|CHIeNCTBHUSA, PABHOCKIIBHEIE HEPABEHCTEA; '

TPUMEHATE PA3AUTHBIC METOAR! PEIICHIS PALMOHANLHBIX M APOGHO-PAIHOHATEHEIX YPaBHEHUH, TIPUMEHATh METOJ
MHTEPBATIOB [Is PEIICHHS HEPABSHCTE, ,

CBOGOIHO ONEPUPOBATE MOHATHAMM: MHOTOYIEH OT OXHOM TIEPEMEHHOM, MHOTOUIIEH C LeNbIMU KO3bHIHSHTaMH,
KOPHH MHOrOH/ICHA, IPUMEHATh [CCHHe MHOTOUTEHA Ha MHOFOWIEH ‘¢ OcTaTkoM, Teopemy Besy m teopemy Buera mus
pelueHus 3a1ay; ‘

CBOGOIHO ONEPHUPOBATh NOHATHAMMU: CHCTEMA JIMHEHHBIX YPAaBHEHUH, MaTpuLa, OnpeneuTens MaTpULbl 2 X 2 1 ero
TEOMETPUYECKHM CMBICI, WCIIONB30BATh CBONCTBA OMpeNeNUTENss 2 X 2 [0Sl BbYMC/IEHUS €r0 3HAa4YEHHUs, MPUMEHSTD.
ONPEACIATENH [Isl PEIUCHNS CUCTEMBI JIMHEHHBIX YPaBHEHHH, MOLETHUPOBATb PealbHbIE CHUTyalUHMH C MOMOLIBI) CHCTEMBI
NUHEMHBIX. yPaBHEHWH, MCCIeI0BATh MOCTPOSHHBIE MOIEIH C TIOMOLIBIO MaTpULl U OMpeAeUTENEH, UHTEPIPETUPOBAT
NIONTyYSHHBIN PE3yNbTaT; '

MCTIONB30BATb CBOHCTBA ASHCTBHUIL C KOPHAMHU [UTA MPeoGpasosaHus BBIPaKEHU;

BBITIOMHATE NPe00Pa30BAHHS YHCIIOBRIX BBIPAKEHHI, CONEPIKALLNX CTEMEHY C PaLHUOHATBHBIM MOKA3ATENEM;

HCTIONB30BaTh CBOHCTBRA TOTapu(pMOB [ MpeoGpasoBanus NorapudMudecKux BbIPAXKEHU;

CBOOO/JHO ONEPUPOBATH MOHATHAMU: MppaliOHAIIbHEIE, 0KA3aTeNbHbIE U JIOTapUpMUUCCKUE YPAaBHEHHUs, HAXOIUTh
UX PELICHIS C IOMOIIB0 PABHOCHIBHBIX IEPEX010B MM OCYILECTRIISA MPOBEPKY KOPHE; ' \ '

TMPAMCHATE OCHOBHBIC TPHTOHOMETPHYECKHE (OPMYIIbI JUTs MPeoGpa30BaHis TPUrOHOMETPHYECKIX BBIPAKESHNUI;

CBOGONHO OMEPUPOBaTh IOHATHEM: TPUTOHOMETPHIECKOE YPaBHEHHE, MPUMEHSITh HEOOXOZUMBIE (OPMYIBI ISt
POLICHYS OCHOBHBIX THIIOB TPHTOHOMETPUYECKHX YPABHEHNUI; S

MOZIEIMPOBATE PEAlbHBIC CHTyallid Ha A3bIKe alreGpel, COCTABIATH BBIPAKCHUSA, yDABHEHHH,  HepaBeHCTBa I10
YCJIOBHIO 3a1aTH, HCCICAO0BATh NOCTPOSHHEIE MOLEINH C HCTIONB30BAHKEM alilapaTa anreophl.

QyHKUUH U rpaduKu: . .

CBOGOIHO OMEpUPOBATh MOHATHAMH: (YHKLHS, CrOCOOBI 3a7aHMs dyHKuMM, B3aUMHO OGpaTHble (YHKLMH,
KOMITO3HUMA QYHKLUH, rpaduk QyHKLNH, BHINONHSTS SNEMEHTAPHBIE npeoOpasobanus Tpadukos QyHKLHI,

CBOGOMHO OMEPUPOBATh MOHATHAMHU: O6MACTb OMPENENCHHS H MHOKECTBO 3HaUYCHUU (QyHKUNH, HyIH (QyHKUWY,
TPOMEAYTKH 3HAKOTIOCTOSHCTBA, '

CBOGOIHO ONEPHPOBATE MOHATHAMM: UYETHBIE M HEUETHBIE YHKLUH, NepUOAMUYSCKHE (YHKLUMH, NPOMEKYTKH
MOHOTOHHOCTH (DYHKLHH, MAKCHMyMbl M MHHHMYMbI - QYHKIHY, HAWGONbluee M HAMMEHBLICE 3HAYEHHUE (GyHKUHH Ha
NPOMEKYTKE,;

CBOOOHO ONIEPUPOBATE MOHATHAMU: CTEMeHHAsA (ByHKLNS C HaTyPalbHBIM U LENbIM MOKa3aTeNeM, rpaduk cTeneHHOH
QYHKUMM ¢ HATYpanbHEIM M LEBIM MOKa3arelem, rpaduK KOPHA n-off CTeMeHH Kak (yHKUMM OGpaTHOH cTermeHH ¢
HaTypajJbHBEIM [10KA3aTeIeM; . )

OTCPUPOBATE MMOHATUAMU: JIHHEHHAs, KBanpaTUYHAsS ¥ IPOGHO-NMHEHHAs (YHKLHMH, BHITOTHATH JNEMEHTAPHOE
WICCIIEI0BAHNE U IOCTPOGHHE MX TPA(UKOB; :

cBOGOIHO OIEPHUPOBATH MOHATHAMH: MOKa3aTelbHAS U norapumudeckas (YHKUHME, WX CBOHcTBA M rpacduky,
HCTIONE30BATh MX TPA(MKY LIS PELICHNS ypaBHEHHUIL;




cBOGOHO OMepHPOBATh TIOHATHSIMU: TPUTOHOMETPUYECKAS  OKPYIHKHOCTb, OMPENCISHUE TPUTOHOMETPUYECKUX
(yHKLMH YHCIOBOrO apryMeHTa; '

UCTIONB30BATE rpaQyku QYHKUMH [T HCCien0BaHus MPOLECCOB W 3aBHUCHMOCTEI NpU PELICHHUH 3a1a4 U3 APYrux
Y4eGHBIX [IPeIMETOB U PealbHOI KU3HH, BBIPAXKATh (POPMYIaMU 3aBHCHMOCTH MEkKTy BeTHUMHAMIL,

Hauana maTtemaTHueckoro ananusa:

CBOGOJHO ONEPHPOBATh NOHATHAMI: APH(METHUECKAS U reOMETPUYecKas nporpeccus, GeckoHedHO yGRIBaOMmAas
TEOMETPHYECKAs MPOrPECCHs, TMHEHHBIN 1 SKCIIOHEHLUMATBHEIA POCT, GOPMYJIa CIOKHEIX POLEHTOB, UMETh NpeAcTariieHre
0 KOHCTAHTE; '

HCTIONB30BATH IPOTPECCHM IS PeIICHHS PeaNbHbIX 3371a4 MPHUKIAAHOTO XapaKTepa;

CBOGOHO OTICPUPOBATE NOHATHAMHE: MOCIEA0BATENBHOCTD, CIOCO0BI 3aNAHHS I0CNIEN0BATENLHOCTEH, MOHOTOHHBIE I/I
OTPaHIMCHHBIE TTOCCHNOBATEIEHOCTH, IOHKMATh OCHOBBI 3aP0JKIEHNUS MATEMATHYECKOrO aHANU3a KaK aHANN3a GeCKOHEUHO -
MAJBIX;

CBOGONHO ONMEPUPOBATE TOHATHAMY: HEMPepBIBHEIC (yHKUMY, TOUKM pa3speiBa rpaduka cbyHKu}m ACHMIITOTBL
rpaduka QyHKium;

CBODOMHO OMEpPHPOBATh TIOHATHEM: (YHKUWA, HempepLBHAT Ha OTPE3KS, MPUMEHATh CBONHCTBA HENpepbIBHBIX
GbyHKLMH 008 pelleHus 3a1au; A

CBOGOIHO ONEPUPOBATH MOHATHAMMU: NIEPEAS U BTOPAA MPOU3BOAHBIE (PYHKLIMH, KACATENbHAS K rpauky QyHKIWH;

BEMHCIATE MPOMSBO/IHBIC CYMMEI, TMPOH3BENEHHS, YaCTHOrO U KOMMO3ULMK ABYX (DyHKUMH, 3HATH MPOM3BOMHBIE
3MEMEHTAPHBIX (QyHKIHiA;

HCTIONB30BATh FEOMETPHIECKHIL U PU3HHEECKH M CMBICI IPOM3BOAHON A peleHHS 3anau.

MHo:KecTBa U JIOrHKa:

CBOGOIHO ONMEPUPOBATH MOHATHAMHU: MHOKECTBO, OTIEPALUM Ha/l MHO/KECTBAMIL,

UCTIONB30BATh TEOPETUKO-MHOKECTBEHHBIN alapar A/ OMHUCaAHUS PeanbHLIX NPOUECCOB U ABNEHMUI, TPU PelIeHMN
3amad u3 IPYruX yueGHEIX pe/IMETOR;

¢BOOONHO OMepUpOBaTh MOHATHAMH: OMpejeNieHHe, TeopeMa, YPaBHEHHE-CIICACTBHE, CBONCTBO ‘MaTeMaTHYECKOro
00beKTa, I0KA3aTeNbCTBO, PABHOCHIIbHBIE yPABHEHUS 1 HEPABEHCTEA.

K xonny oSy4enns B11 knacce 06y4aromuiics OTYYHUT ClIeAyIOLIKE NPEAMETHBIC PE3yJIbTATHI [0 OTAETBHBIM TEMAaM
paGoueit pOrpaMMbl yueGHOro Kypea «AsreGpa U Haqana MaTEMAaTHISCKOrO AHATH3AY:

Yucaa u BeIYHCIEHHS: ‘

CBOGOIHO OMEpUpOBaTh TMOHATHSIME: HATYPANTbHOE M LEN0S YHCI0, MHOKECTBA HAaTypaabHBIX W LETBIX YHCEl,
MCTIONB30BATh NPH3HAKA NETHUMOCTH LEbIX YHCEN, HOJl u HOK HaTypafbHbIX 4MCEN ANA pelleHHs 3amad, NpPUMEHSTH
anroput™ Esxnnina; _

cBOOOIHO ONEPHPOBATh NOHATMEM OCTaTka MO MOJIYJIO, 3alKkChiBATH HaTypalbHBIE YHCNA B  PA3MUYHBIX
MO3ULUOHHBIX CUCTEMAaX CUNCICHNS; :

CBOGOIHO ONEpHpOBATH NOHATHIMU: KOMIUIEKCHOE HHCIO M MHOWKECTBO KOMIUIEKCHBIX HHCEN, MPEeICTABIATH
KOMIIGKCHBIC YHCA B aNre0paudeckoil 1 TPUrOHOMETPUHEcKoi hopme, BEIMONHATD apu(pwlemqemue OMEpaiXU C HUMU U

- m300pakaTh HA KOOPIMHATHON ILTOCKOCTH.

YpaBHeHHs] U HepaBeHCTBa: ]

CBOGO/IHO ONEPHUPOBATH TOHATHIAMY: UppanvoOHATIbHBIE, IOKA3ATENbHBIE U TOrapUPMHYECKHE HEPABSHCTRA, HAXOIUTh
X PEIIEHHS ¢ MOMOIUBIO PABHOCHIIBHBIX MEPEX0I0B;

OCYIIECTBAATE OTGOP KOPHE PH peleHuH TPUTOHOMETPUUECKOTO YPABHEHHUS;

cB000/IHO ONEPHPOBATh MOHATHEM TPHrOHOMETPHYECKOE HEPABEHCIBO, TPUMEHATh HEOOXOAUMEIE GOPMYJIEl I
PEIICHAS OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX HEPABEHCTB;

cBOGO/IHO ONEpPUPOBATH MOHATHAMU: CHCTEMA U COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB, PABHOCUIIBHEIE CUCTEMBI U
CUCTEMBI-CIeCTBHS, HAXOLUTD PCLICHHA CHCTEMBI M COBOKYMHOCTEH PALMOHANBHBIX, HPPALMOHAIIBHBIX, MOKAIATENbHBIX
NOTapu(PMHIECKHX yPABHEHUN U HEPaBEHCTB; '

pelarth paLMoHa/bHbIE, HPPaLKOHAbHbIE, TOKA3aTENbHbIE, norapudMueckue u TPHTOHOMETPUYECKHE YPaBHEHHUS U
HEPABEHCTBA, COAC[IKALLIAE MOLYJIH U APaMETPhI;

NPUMEHATE rpaudeckue METOMbI AN PELICHHs yPABHEHUH U HEPABEHCTB, A TAKIKE 33/1aU C napaMeTpamu; '

MOZEMPOBATh PeanbHbIC CHTyalld Ha A3bIKE anreOpbl, COCTABAATh BBIPAKESHHS, YPABHEHUS, HEPABEHCTBA M HX
CHCTEMBI N0 YCJOBHMIO  3A7a4H, WMCCNENOBaTh TMOCTPOSHHBIE MONENM C  KCIONB30BAHWEM anmnaparta  anreGpol,
HHTEPIPETHPOBATD NONYIEHHBIN Pe3yIIbTAT. 5

OyHKkuuN U rpaduKu: '

CTPOHUTH rPaQuKH KOMIO3UUMM BYHKIMH C TOMOLIBI0 3MeMEHTAPHOrO WCCNeI0BAHNS U CBOWCTB KOMIIO3ULIMK IBYX
byHKIMH,




CTPOUTh T€OMETPUUECKUE 06Pa3bl YPABHEHUH 1 HEPaBEHCTB Ha KOOPAMHATHOM MIOCKOCTH;

CBOGOJHO ONEPUPOBATH IIOHATHUAMU: rpaduxu TPUrOHOMETPUUECKHX byHKLINI;

NPUMEHATb QYHKLUHU T MOAENMPOBAHNS U MCCIEI0BAHHS PEANBHEIX POLECCOB.

Hawvana matemaTuveckoro ananusa:

MCTOJIB30BATE POU3BOAHYIO MUIS HCCENOBAHNS (PDYHKIMHE Ha MOHOTOHHOCTD 1 IKCTPEMYMEL;

HAXOAUTh HAUOOIbIIEE U HAMMEHbLIEE 3HAUSHHUS (yHKIMY HempephIBHOM Ha OTpE3Ke;

HCTIONB30BATE MPOM3BOAHYIO UL -HAXOKACHUA HAWIYYIIEr0 PELICHHs B NPUKIaHBIX, B TOM YHCHE COLMAJBHO-
OKOHOMMHECKHUX, 3a1a4aX, s ONpPeeNeHHS CKOPOCTH U YCKOPEHHSA Nponecca, 3a1anHoro GpopMynoit uwmm rpadukom;

CBOGOINHO ONEPUPOBaTh IOHATHUAMU: NepBoo0pasHas, OmpenendHHbIN MHTETpal, HaXOAWTh [epBOOGpa3HbIE
QMEMEHTAPHBIX (QYHKIMH U BEIYHCIIATS MHTErpan no gpopmyne Herotona-Jlei6uuna;

HaXOMUTh IUIOWIANHN IUIOCKUX QUTYDP U 0GBEMBI TEJ ¢ MOMOMILIO UHTErpaia; .

MMETb TIPSICTAaBNCHHE O MaTeMaTMYECKOM MOIENUPOBAHHH Ha TIPUMEPE  COCTAaBNEHHS AH(depeHIMATbHEIX
YpaBHEHHIA; , '

penars ﬁpnxnanmﬂe anat, B TOM HHCE COLUATbHO-3KOHOMUYECKOTO M (DU3HUECKOro Xapaxkiepa, CpeacTBaMu
MaTeMaTHYECKOT0 aHaIN3a.
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Y‘-IEEHO-METOIII/IIIE‘CKOE OBECIIEYEHUE OBPA30BATEJILHOIO IMPOLIECCA
OBA3ATEJILHBIE YYEBHBIE MATEPUAJIBI AU YYEHUKA
. MaTeMz;'rHKa. AnreGpa 1 Hauana MaTEMaTHYeCKOTrO aHaIK3a, yrny"6neHHoe obyuenue, 10 knacc/ Mep3ask AT,
Homuposckuit I.A., [Tonskos B.M.; non penaxuueii Tlononsckoro B.E., O6umectso ¢ orpannuennoi OTBETCTBEHHOCTHIO
 Hnatensckuit LEHTp <<BEHTAHA-FPA(I>>3; AxuroHepHoe 061ECTEO «H3nmatensctso «ITpocsernenues
. MaIéMaTHKa. Anreépa Y HaJana Ma“remamqec;\'oro ananusa; yrinyGneHHoe obydenue, 11 knace/ Mep3sask A.T.,
Homuposckuii [1.A., onskos B.M.; mox peraxuuei [Tozonsckoro B.E., O6mectso ¢ OTPAHUYEHHOH OTBaCTBeHHocrL}o

Wsnatensexuit nentp «BEHTAHA-T PA®»; Akironeproe o6mecTso «M3xatenseTso «IIpocsemmennes

METOINYECKHUE MATEPUAJIBI JJI YUHUTEJA

AnreGpa v Havana MaTeMaTHieckoro ananusa. Jlunakruieckne Matepuanst. 10 kiace. BazoBelit u yriy6nsnusrii ypoéHH.
(K yﬁeﬁmmy Anumosa I11.A.) |

Aunrefpa 1 Hauala MaTEMaTHYECKOTO AHATH3A, Metonunueckue pexkomennaunu. 10-11 kiaccni

Martemartika: anreGpa u Hauana MaTeMaTHICCKOro aHam/Ba; reoMeTpus. Aﬂrcﬁpa W Hayajla MaTeMaTH4YeCcKoro aHaIu3a,

10-11 knacesl. Basosslit u yriyGieHHbIi YPOBHH. DiiekTpoHHaspopmayyeGHIKa

LM ®POBBIE OFPA3OBATEJILHBIE PECYPCBI N PECYPCBI CETH HHTEPHET
Matematuka: anreGpa u Ha9ama MaTeMaTUYSCKOro aHanusa, reoMeTpus. AyreGpa u Hauana MareMamquKoro ananusa.

10-11 xnaccer. Bazosslil u YTy OneHHBIN ypoBHN. OnexrpoHHasdopmaydeCHka




AOKYMEHT NOANUCAH
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