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HHOACHUTEJIBHASA 3ATINCKA

YueOHblii Kypc «Anredpa 1 Hadajga MaTeMaTHIEeCKOTO aHAITN3ay SIBJISIETCS] OJJHUM U3 HanboJee 3HaYMMbIX
B IporpaMMe CpeAHero ooOmero o0pa3oBaHUs, IOCKONbKY, C OJHOW CTOpPOHBI, OH O0ecleYnBacT
WHCTPYMEHTAIBHYIO 0a3y ISl N3yYeHHUsS BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IPYTOW CTOPOHBI, OPMUpPYET
JIOTHYECKOoe U aOCTpaKTHOE MBIIIUIEHHE 00yJaIOIINXCs Ha YPOBHE, HEOOXOIMMOM IS OCBOCHUS WH(OPMATHKH,
OOIIECTBO3HAHMSA, HMCTOPHH, CJIOBECHOCTH M JpPYTrMX AWUCIMIUIMH. B paMkax gaHHOro y4eOHOro Kypca
oOydJaromiecss OBJAI€BAlOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOoTopas (hOpMyIHpyeT CBOH
JTOCTHKEHHS B MaTeMaTH4IeCKor opMe.

Y4eOHblil Kypc anreOpsl M Hayadl MaTeMaTHYECKOTO aHalM3a 3aKJIaJblBaeT OCHOBY ISl YCIIELIHOTO
OBJIJICHHS 3aKOHAMH (DM3MKU, XUMUU, OUOJIOTUH, TIOHUMaHKsI OCHOBHBIX TCHJCHIIUN Pa3BUTHS 3KOHOMHKHU U
OOIIIECTBEHHOW O KW3HHU, IIO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO HCIIOJIB30BATh MX JUISl JaJbHEHIEro 00pa3oBaHus U B MOBCEJIHEBHOM Xu3HU. B TO ke
BpeMs OBJIaJIcHHE a0CTPAKTHBIMHE M JIOTHYECKU CTPOTUMHU KOHCTPYKITUSIMH JIreOpbl 1 MATEMAaTHYECKOTO aHAIHN3a
pa3BHBaeT yMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh WCTUHHOCTH, JOKAa3bIBATH YTBEPIKICHUS C
MOMOIIBI0 HMHAYKIIMH W PacCyXIaTh JeAyKTUBHO, WCIONB30BaTh OOOOIMIEHHEe ¥ KOHKPETH3AIHUIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBIIILICHHE.

B xoxe m3ydeHust yueOHOTO Kypca «AnreOpa M Hadaja MaTeMaTHYECKOTO aHaln3ay 00ydaroluecs
MOJTy4alOT HOBBIA OMBIT pPEHICHHs] NPUKIAMHBIX 3a7]ad, CaMOCTOSTENFHOTO ITOCTPOCHHUS MaTeMaTHYECKUX
MOJEJIEM PEAIBHBIX CUTYallMd, HWHTEPIPETAlUU [OJYyYEHHBbIX PEIICHUH, 3HAKOMATCS C IPUMEPAMHU
MaTEMATHUYCCKUX 3aKOHOMCpHOCTeI>'I B NIpuUpoac, HAYKEC U HCKYCCTBC, C BbIAAOIIMMHUCA MATEMAaTUYCCKUMU
OTKPBITHSMH U X aBTOPAMH.

Y4eOHsbIil Kypc 007amaeT 3HAYUTEIHHBIM BOCITUTATENBHBIM MOTEHITHAIOM, KOTOPBIA peann3yeTcsi Kak
4yepe3 ydeOHBIH Marepuall, CrHocOoOCTBYIOMIMH (POPMUPOBAHWIO HAyYHOTO MHPOBO33PEHHS, TaK M 4epes
cnemuPuKy y4eOHON  JesATenbHOCTH, TpeOyromed MpPONOKUTENTPHOW  KOHIIGHTPAalMd  BHUMAaHUS,
CaMOCTOSITETTFHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a IOTYIEHHBIA PE3yiIbTaT.

B ocHoBe MeTouKM 00ydeHus anredpe U HayalaM MaTeMaTH4ecKOro aHaln3a JeXKHUT JesITeIbHOCTHBIN
MIPUHIIUI O0yYEHHUS.

B cTpykType yuebHOTrO Kypca «Anredpa u Hayaia MaTeMaTHIeCKOTO aHalln3a» BhIICIICHBI CIIETYIONINe
coJiepKaTellbHO-MeTOuuecKue JTMHUN: «Uucna u BelUMCIeHUs», «DOyHKIMH W Tpaduku», «YpaBHEHHS U
HepaBeHCTBay, «Hauama maremaTryeckoro ananuzay, «MHOXKeCTBa | JIOTHKa». Bce 0OCHOBHBIE coiepkaTeIbHO-
METOJIMYECKHE JIMHUM W3y4alOTCs Ha MPOTSHKEHHH JBYX JIeT OOydYeHHs Ha YpOBHE CPEIHEro OOIIero
00pa3oBaHUs, €CTECTBEHHO OIOIHSSA IPYT APYyra W MOCTEIIEHHO HACHIIAsACh HOBBIMA TEMaMU WU pa3lelaMHu.
JaHHbIl yueOHBIH Kypc SIBISIETCS MHTETPATUBHBIM, IMOCKOJBKY OOBENMHSECT B ceOe coJepKaHUe HECKOJIBbKUX
MaTeMaTHYECKUX JUCIUIUINH, TAKAX KaK anreOpa, TPUTOHOMETPHSI, MAaTEMaTHIEeCKUN aHaJIN3, TEOPHS MHOXKECTB,
MaTeMaThdecKkas Jjoruka u japyrue. [lo Mepe Toro kak oOywaromiuiecs OBJaJeBalOT BcE Ooliee IMIMPOKHM
MaTeMaTHYECKHM allapaTtoM, y HHUX IOCIe0BaTENbHO (GOPMHUPYETCS M COBEPIICHCTBYETCS] YMEHHE CTPOUTH
MaTe€MaTU4Y€CKyI0 MOJC/Ib peaJ'IbHOﬁ CUTyallu, NPUMCHATH 3HAHHW, IOJIYUYCHHBIC IPU HU3YUYCHHUU y‘leGHOI‘O
Kypca, UIsl pelIeHns CaMOCTOSITENIbHO CHOPMYITMPOBAHHON MaTeMaTHYECKOW 3a/1a4H, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxareibHO-MeTOINYeCKast JTMHUS «Uuciaa W BBIMHCICHUSY 3aBepiiaeT (GOpPMUPOBAHHE HABBIKOB
WCIIOJIb30BaHUS JICHCTBUTEIBHBIX YKCEN, KOTOPOE OBLIO HAYaToO Ha YPOBHE OCHOBHOTO 00IIero oopasoBanus. Ha
YPOBHE CpeIHEro 001ero oopa3oBaHusi 0c000e BHUMAaHHE yaeseTcs (POPMHUPOBAHNIO HABBIKOB PallMOHATIBHBIX
BBIYUCIICHHH, BKIIIOYAIOININX B ce0s UCIIONIL30BAHKE PA3IMYHBIX (JOPM 3aIHCH YUCIa, YMEHUE JeNaTh TPUKUJIKY,
BBITTIOJIHATH HpI/I6HI/I)KéHHBIe BBIYHCJICHHA, OLCHHUBATH YKCJIOBBIC BBIPpAXXCHUS, pa6OTaTB C MareMaTHYCCKUMHU
KOHCTaHTaMHU. 3HAKOMBIE 00YJarOIIUMCSI MHOYKECTBA HATYPAIbHBIX, IIEJIBIX, PAIIHOHAIBHEIX U JIEHCTBUTEIBHBIX
YHUCEJI AOIIOJHAOTCA MHOXECTBOM KOMINICKCHBIX YHCEII. B KaXIO0M H3 OTUX MHOXCECTB pacCMaTpUBarOTCA
CBOWCTBEHHBIE €My CIIeIU(pHUUECKHe 3aJauyd M OIepalyu: JIeJIeHUE HaIlello, ONEPUPOBAaHHE OCTAaTKaMH Ha
MHOKECTBE IICJIBIX YHCEN, OCOOBIE CBOWCTBA PAIMOHAIBHBIX W UPPAIMOHAIBHBIX 4YHCEN, apu(pMeTHdecKue
ofiepalyiy, a TaKXKe W3BJIeYeHNUE KOPHS HATYPabHOW CTETIEHW Ha MHOXECTBE KOMILUIEKCHBIX uucell. biarogaps
MOCJIE/IOBATEIFHOMY PAaCIIMPEHHI0 Kpyra HCIONB3yeMBbIX YHCENl W 3HAKOMCTBY C BO3MOXHOCTSIMH WX
MPUMEHEHUS JIJIsl PEIICHHS PA3IMYHbBIX 3a/1a4 (POPMHUPYETCS MPEACTABICHHUE O €IUHCTBE MAaTEMATHKHU KaK HAyKH
U €€ PoJIK B MOCTPOCHUU MOJIEJIEH peaIbHOT'O MHpa, IUPOKO UCIIONIB3YIOTCS 0000IeHHE M KOHKPETH3AIHS.

Jlnans «YpaBHEHHS ¥ HEPABEHCTBAY PEANN3yeTCs Ha MPOTSHKEHUH BCEro O0YUeHHS Ha YPOBHE CPEIHETO
o01m1ero od6pa3oBaHms, TOCKOIBKY B KaXA0M pazzene [IporpamMmel IpeycMOTPEHO pelieHre COOTBETCTBYIOIIIX
3amad. B pesynbprare oOydYaromuecs OBJQJCBAIOT PA3IMYHBIMH METOJAaMHU PCEIICHHUS PAIMOHAIBHBIX,
HppaIMOHATBHBIX, TOKA3aTeIbHBIX, JOTApU()MUUYECKUX W TPUTOHOMETPHUUECKUX ypaBHEHWH, HEPABEHCTB U
CHUCTEM, a TakXKe 3aJad, CoJepKammux mapaMmeTpsl. llodydeHHble yMEHHS IIHMPOKO HCHONB3YIOTCA MpHU



uccief0BaHuU (GYHKIUHA ¢ TOMOIIBIO POU3BOIHON, TIPH PEIICHUH MPUKIIAAHBIX 3a/1a4 U 33124 Ha HaXOKACHUE
HauOONBIINX W HaWMEHBIINX 3HaueHWH (yHKIuH. JlaHHas comep)karenbHasl JMHMS BKIIOYAaeT B ce0s Takke
(hopMHpOBaHUE YMEHUH BHITOIHATH pacuéThl 1o popMyiam, mpeodpa3oBaHusl pallHOHAIBHBIX, HPPALMOHAIBEHBIX
U TPUTOHOMETPHUUYECKUX BBIPOKEHH, a TakkKe BBHIPAKEHUM, collepKallux CTEeNeHH W Jorapudmel. braronaps
M3YYEHUIO aNreOpandecKoro MaTepualia MpouCXOANT NaTbHENIIIee pa3BUTHE aJTOPUTMHUIECKOTO U a0CTPAKTHOTO
MBIIIICHAS O0yYaromuxcs, (pOpPMHUPYIOTCA HABBIKA JEAyKTUBHBIX PACCYKICHHA, pabOThl C CHMBOIBHBIMU
¢dbopmaMy, TpeAcTaBICHHS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJC PaBEHCTB W HEpaBEHCTB. AnreOpa
npenyaraeT Y3 GeKTUBHBIC HHCTPYMEHTEHI IS PEIICHUS MPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISTHO
JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKas JuHUS «DyHKIMUM W TpapuKW» TECHO IMeperyieTaeTcs C IPYTHuMHU
JUHUSMHU y4eOHOTO Kypca, MOCKOIBKY B KAKOM-TO CMBICIIE 3aaET MOCIIEA0BATENbHOCTh U3YUEHHs MaTepHana.
N3ydeHne cTemeHHOW, MOKa3aTeNbHOM, JTOrapu(pMUIECKO M TPUTOHOMETPUIECKHX (YHKIMA, UX CBOMCTB U
rpaduKOB, UCTIONB30BaHNE (PYHKIMK AT pelieHHs 3aAad U3 APYTruX Y4eOHBIX MPEAMETOB W pealbHON JKU3HH
TECHO CBSI3aHO KaK C MaTeMaTHYECKHM aHaJIM30M, TaK W C PEHICHUEM YpaBHEHHH M HepaBeHCTB. [Ipu sTom
0oJplIoe BHUMaHHWE ynaensiercs (OPMUPOBAHUIO YMEHHS BBIpaXaTh (OpMylIaMu 3aBUCUMOCTH MEXKIY
Pa3IMYHBIMA BETMYMHAMH, HCCIENAOBaTh MONy4YeHHbIE (YHKIMH, CTPOUTh MX rpaduku. Matepuam 3Toi
coaepmaTeanoﬁ JIMHAW HaAlCJICH Ha Pa3sBUTUC YMCHI/Iﬁ 1 HAaBBIKOB, IMO3BOJIAIOIIHNX BbIPaXaTb 3aBUCUMOCTU
MEXIy BeJIMYMHAMH B pa3luuHON (opMme: aHaIMTUUECKOW, Trpaduueckod W cioBecHoW. Ero wusydenue
CIOCOOCTBYET Pa3BUTHIO ANTOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHWI0 M KOHKPETH3allWH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenbHast nuHUs «Hagama mMaTemaThdeckoro aHaiau3a» MO3BOJSET CYLIECTBEHHO DPACIIMPUTh
KpyT KaKk MaTeMaTHYECKUX, TaK ¥ MPUKIAIHBIX 33134, TOCTYIMHBIX 00yJalomuMCs, TaK KaK Y HUX TOSBISAETCS
BO3MOXXHOCTh CTPOUTH TpadUKH CIOKHBIX (YHKIHA, ONPENeNsATh WX HauOONbIINe U HaWMEHBININE 3HAYCHHUS,
BBIYMCIIATh IUIOMAT (GUryp ¥ OOBEMBI TeJ, HAXOIUTh CKOPOCTH U YCKOpPEHHsI mpoleccoB. JlaHHas
coJlepKaTeNbHasl JIMHUS OTKPHIBAeT HOBBIE BO3MOXKHOCTH ITOCTPOCHHUS MATEMATHYECKUX MOJEJCH peallbHBIX
CUTYAIIii, TTO3BOJISIET HAXOAUTh HAWITYUIIlee PellleHHe B TPUKIIAIHBIX, B TOM YHCIIE COMATBHO-9KOHOMHYECKHUX,
3ajadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYeCKOTO aHalnM3a CHOCOOCTBYET PAa3BUTHIO a0CTPaKTHOTO,
(hopMaTbHO-TIOTHYECKOT0 M KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHWH paclo3HaBaTh MPOSBICHHS
3aKOHOB MaTeMaTHKW B HayKe, TEXHHKE W MCKyccTBe. OOydaromiuecs: y3HAIOT O BBIIAIONIUXCS PE3yNbTaTax,
IMMOJIYYCHHBIX B X04€ Pa3BUTHUA MAaTEMATUKHN KaK HAYKH, U 00 nx aBTOpax.

ConepxarenbHO-MeTOANYECKast JIMHUS «MHOKECTBA M JIOTHKA» BKIIOYAEeT B ceOsl DIIEMEHTBI TEOPUU
MHOKECTB U MaTeMaTH4YEeCKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE TPECTaBICHIs IIPOHU3BIBAIOT BECh KypC
IIKOJIGHOW MaTeMaTWKH W TpeIararoT HauOoJiee YHUBEPCAIbHBIA SI3BIK, OOBEAMHSIONUN BCE pa3/ellbl
MaTEeMaTHUKHU U € HpI/IJIO)I(eHI/Iﬁ, OHU CBA3BIBAIOT PA3HBIC MATEMATUYCCKUEC NUCHUINIMHBI U UX NPUIIOKCHHUA B
eauHOE 1ienoe. [1lo3ToMy Ba)XHO MaTh BO3MOXHOCTH OOYyYaroIIeMycsl TIOHUMaTh T€OPETUKO-MHOXKECTBEHHBIN
SI3BIK COBPEMEHHON MaTeMaTWKA W WCIONb30BaTh €r0 IS BBIPAXKEHHS CBOMX MbICied. J[pyrum BakKHBIM
MPU3HAKOM MaTEMaTHKU KaK HayKH CJelyeT MPU3HATh CBOWCTBEHHYIO € CTPOroCTh 00OCHOBAaHHI U CIIEIOBaHUE
OTIpeeNIEHHBIM TPaBWJIaM IOCTPOSHMSI JJOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOM JIOTHKH
CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS 00YYarOIIUXCS, TTO3BOJISIET UM CTPOUTH CBOU PACCYXKICHUS Ha
OCHOBC JIOTUYECCKUX ITIpaBUII, q)opMpreT HaBBIKHW KPUTUYCCKOI'O MBINIJICHU.

B yueOHOM Kypce «AnreOpa W Hadajga MAaTeMaTHYECKOTO aHAIW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT'0 MOAEIMPOBAHHS, KOTOPBIE IIPU3BaHbI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS
MOJIeJIeH PeanbHBIX CUTYalLHi, HCCIEI0BAHM 3TUX MOJIENEH C MOMOIIBIO anmapara anre0Opbl 1 MaTeMaTu4ecKoro
aHaJin3a, MHTCPHPETAlU IIOJTYUYCHHBIX PE3YJIbTATOB. Takne 3alaHuA BIIJICTCHBI B Ka)KIIBIfI H3 pasaciioB
IIporpaMmebl, IMOCKOJIBKY BECH MaTepuall y‘-Ie6HOI'O KypCa HIMPOKO HCIIOJIB3YETCA MJIA PCIICHUA NPUKITAOAHBIX
3agad. [Ipu pemeHny peanbHBIX NPaKTHYECKHX 3a/ad oOydaroyecsl pa3BUBAIOT HAOMIOAATEIIEHOCT, YMEHHUE
HaxXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BaTh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobnemy. JlesTenbHOCTh M0 POPMUPOBAHHIO HABBIKOB PEIICHHS MPUKIIATHBIX 3324 OPraHu3yeTcs B Ipoliecce
U3y4YeHHS BCEX TeM Y4eOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a.

Ha nzyuenne yuebHOro Kypca «Anredpa 1 Hayajga MareMaTH4eCKOro aHaln3a» OTBOIUTCA 272 vaca: B
10 kmmacce — 136 gacoB (4 gaca B Hezenmo), B 11 kimacce — 136 gacoB (4 Jaca B HEJEIIO).



COJAEP/)KAHUE YYEBHOT' O ITIPEJIMETA

10 KJIACC

Yucna u BbIYUCICHAS

Parmmmonansabie uncia. OOBIKHOBEHHBIE M JECATHIHBIC IPOOH, TIPOIIEHTHI, 0CCKOHCUHBIE TIEPUOINICCKIC
npo6u. IlpuMmenenne npoOeii 1 MPOIEHTOB Il PEIISHUS TPUKJIAIHBIX 3a7a9 U3 Pa3IMYHBIX OTpacieil 3HaHUN 1
pEATbHON KU3HU.

JetictBuTenpHbIe YHcla. PanmmoHanpHBIE W HppalMOHAIBHBIC YHCTa. ApHMETHYSCKHE OIepariui ¢
JNeUCTBUTEIbHBIMU YucIaMi. Moaysb AEHCTBUTENBHOIO YUCia U ero cBoiicTBa. [IpnbnmkEHHbIe BRIYMCICHUS,
MIpaBUJia OKPYTJIEHNS, IPUKHUKA U OLEHKA Pe3y/IbTaTa BHIYMCICHUI.

CreneHp ¢ UenbM mokazareneM. buHoMm HeioTona. Mcnonp3oBaHue moxaxoasamiei (GopMel 3amucu
JeMCTBUTEIBHBIX YUCET I PELICHUS IPAKTHIECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX.

ApudmeTrnueckuii KOpeHb HATYpaIbHOW CTETIEHH U €T0 CBOMCTRA.

CreneHs ¢ palioOHaJIbHBIM MTOKa3aTeNleM U €€ CBOMCTBA, CTENIEHb C e CTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudwm grcna. CoticTBa morapudma. JlecATHIHbIE U HATYpaIbHBIE JIOTAPH(PMEIL.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMEeHTa.

3HaKOMCTBO ¢ Ipodeccreil SKOHOMHUCTA.

YpaBHeHHs 4 HepaBeHCTBA

ToxkmecTBa M TOXAECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHUs. PaBHOCHIBHBIE
ypaBHEHUS U ypaBHEHUs-caeAcTBUA. HepaBeHCTBO, pellieHre HepaBeHCTRA.

OCHOBHBIE METOJIbI PELICHUS LIETBIX U APOOHO-PALIMOHATIBHBIX YPABHEHUI U HEpaBEHCTB. MHOTOWICHBI
OT OJTHOI nepeMeHHOM. JleneHre MHOroujaeHa Ha MHOTOWIEH ¢ 0cTaTKoM. Teopema bezy. MHOrousieHsl ¢ HenbMu
kodpdunmenramu. Teopema Buera.

[TpeoOpa3oBaHMs YHCIOBBIX BRIPAKCHUH, CONEPKALIUX CTEICHU U KOPHHU.

HppaunonanbHelie ypaBHeHHs. OCHOBHBIE METObI PEILICHHUS UPPALMOHAIBHBIX YPaBHEHUI.

IloxazaTenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHHUS OKA3aTeIbHBIX YPaBHEHUH.

[MpeobpazoBanue BEIpaXECHUH, COEPKALINX JIOTapUPMEI.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JIOTapUPMUUECKUX YPAaBHEHUH.

OcHOBHBIE TpUTOHOMETpUYecKrue Qopmynbl. [IpeoOpazoBaHue TPUTOHOMETPHUECKUX BBIPAKEHHH.
PewieHne TpUroHOMETPUYECKUX YPABHEHUI.

Pemenne cucreM NMHEHHBIX ypaBHEHHMH. Marpuna cucTeMbl JTUHEWHBIX ypaBHeHUWil. OnpenenuTens
MAaTpHIIBI 2X2, €r0 FTeOMETPUUECKUI CMBICII U CBOWCTBA, BBIYHUCIIEHUE €r0 3HAYECHUsI, IPUMEHEHHE OIIPEIeTUTES
JUTS PELIEHUs] CUCTEMBI JIMHEHHBIX ypaBHEHHM. Perlenne npukiaaHbeIX 3a/1a4 ¢ TIOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHeHUH. McciiegoBaHre MOCTPOSHHON MOJIENH C ITOMOILBI0 MaTPHULL M ONIPEACIIUTEICH.

ITocTpoeHne MaTeMaTHUECKHX MOAEIEH pealibHOM CUTyallMd C IOMOIIbI0 YPAaBHEHHWH M HEPaBEHCTB.
[IpuMeHeHne ypaBHEHHH M HEPaBEHCTB K PEUICHUIO0 MaTEeMAaTHYEeCKUX 3ajlad M 33734 U3 Pa3IM4HbIX oOiacTeit
HAaYKH U peaJIbHOM KU3HU.

DOyHKIUM U TPpaduKH

Oyukyst, crocoOsl 3ananus GyHKIuU. Bzanmuo obparusie Gynknmu. Kommnozumus ¢pyakimii. ['padux
GyHKIMYU. DIeMeHTapHble peoOpa3oBaHus TpahUKOB QYHKITHIA.

Obnacte ompeneneHuss W MHOXECTBO 3HaueHuid ¢yHkumu. Hymm Qysxoum.  TlpomexyTku
3HaKoOMocTossHCcTBA. U&THbIe M HeuéTHble QyHKuuu. llepmognueckne QpyHknuu. IIpoMexyTkn MOHOTOHHOCTH
¢yHKIMU. MakcUMyMbl W MHUHUMYMBI QyHKOuH. HauOonblliee W HauMeHblllee 3HAYeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

Jluneiinas, kBagpaTUUHas U APOOHO-TMHEHHAsT GYHKIUH. DIIEMEHTApPHOE UCCIICOBAHNUE U TOCTPOCHHE
WX rpauKoB.

CreneHHas GyHKIUS C HATYpaILHBIM U IIeJIbIM MToKa3zarteseM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk
KODHS N-0H CTENEeHU KaK (QyHKIMH 0OPaTHOM CTENEHU ¢ HATypaJIbHBIM ITOKa3aTeJIeM.

[lokaszarenbHas u jorapudmuueckass QyHKIMH, UX CBOHcTBa M rpaduxu. Vcnonp3oBaHue rpadukoB
(YHKIMI U1 petieHus] ypaBHEHUH.

Tpuronomerpuueckas OKPY)KHOCTb, OIpEIe/iCeHHEe TPUTOHOMETPUYECKHMX (PYHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEIbHBIX IIpolleccax U ABIEHUAX. ['paduku peanbHBIX
3aBHCHMOCTEH.

Havyana maTemaTH4eckoro aHaiansa



ITocrenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TOCIEIOBaTebHOCTEH. MeTo MaTeMaTH4eCKOW WHIYKIIUY.
MOHOTOHHBIE U OTPaHUYCHHBIE MTOCIIEA0BATENBHOCTH. ICTOpHSI BOSHUKHOBEHHUSI MATEMaTHUECKOTO aHaIN3a Kak
aHaJIM3a OECKOHEYHO MaIbIX.

Apudmernueckass M TeOMETpHUYECKas TNpOrpeccHd. beckoHeYHO yObIBamomas TeoMEeTpUYecKas
nporpeccusi. CyMMa OeCKOHEYHO yOBIBArOIIEH T€OMETPUIeCKOi porpeccud. JIMHEHHBINH 1 AKCIOHEHITHATEHBIN
poct. Uncno e. @opmyna CIOKHBIX MPOIEHTOB. VCIONb30BaHNE MPOTPECCHH /ISl PEIISHUST PeabHBIX 3a1a4
MIPUKJIATHOTO XapaKTepa.

HempepriBable QyHKINN U WX cBoiicTBa. Touku paspeiBa. AcuMmnToTsl rpadukoB (yHKIMi. CBOHCTBA
(yHKIIMI HEeTpephIBHBIX Ha OTpe3ke. MeTox MHTEepBalOB I pemieHus] HepaBeHCTB. llpuMeHeHme CBOWCTB
HETPEPBIBHBIX (DYHKITHI JUIS PEIICHUS 3a/1a4.

[lepBast u BTOpas mpou3BoAHbIE (yHKIMHU. ONpeaesiecHue, reOMETPHUSCKUN M (PU3UUCCKHIA CMBICIT
MIPOM3BOAHON. Y paBHEHHE KacaTellbHOH K rpaduKy QyHKINM.

[TpousBoaHbIe eMeHTapHbIX QyHKIUH. [[pon3BOIHAS CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMITO3UIIUU
GyHKUIHH.

MHoxecTBa U JIOTHKA

MHoOXeCcTBO, Onepaly HaJl MHOKECTBAMHU U UX cBOHCTBa. J(uarpammel Ditnepa—Benna. Ilpumenenue
TCOPCTUKO-MHOXECTBCHHOI'O aIlrapara Ijid OrucCaHus pC€aJIbHBIX IIPOLCCCOB U HBHCHHﬁ, IIpu pCIICHHUHU 3a1a4 U3
JPYTUX Y4eOHBIX IPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEACTBHE, JIOKa3aTelbCTBO,
PaBHOCUJIBHBIC YPAaBHCHU .

11 KJIACC

Yucaa 1 BbIYMCTCHUS

HatypanbHbie 1 1ienble uyncia. [IpuMeHeHre Npu3HakoB ISIMMOCTH LEIbIX YUCE)l, HAMOOJBIIHA OOIITHIt
nemutensd (nanee — HOJl) m manmensinee obmiee kpatHoe (namee — HOK), ocTatkoB mo Momymio, anropurMa
EBknuna i penieHus 3a1a4 B UEIbIX YHCTIaX.

Kommnekcubie uncina. Anredbpanyeckas U TPUTOHOMETpUUECKas (POPMBI 3aIICH KOMIUIEKCHOTO YMCIIA.
ApudmeTryeckue onepaniy ¢ KOMILIEKCHBIME YrciaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPMHATHOM
miockoctu. @opmyna MyaBpa. KopHu n-oil creneHu u3 KOMILIEKCHOro yucna. [IpuMeHeHne KOMILUIEKCHBIX
qrcen JJis pelieHus (PU3NIECKUX U TEOMETPUUECKUX 3a/1ad.

3HaKoMCTBO ¢ ipodeccuei Torucra.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBbI-CIIEJICTBHUS.
PaBHOCUIIbHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHH C IIOMOIIBI0 TPUTOHOMETPUYECKOW OKPYKHOCTH.
PelieHre TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHS TOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS HPPALMOHATBFHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHHsS] CUCTEM U COBOKYHNHOCTEH palHdOHANbHBIX, HpPPAlUOHAIBHBIX,
MTOKAa3aTEeNbHBIX U JIOTapU(PMUIECKUX ypaBHEHHH.

YpaBHeHHS, HEPABEHCTBA M CUCTEMEI C ITapaMeTPaMH.

IIpuMeHeHre ypaBHEHUH, CUCTEM K HEPABEHCTB K PELICHUIO MAaTEeMAaTHMYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JIACTEN HAYKU U PealTbHOM KU3HU, MHTEPIIPETAIUS TOTYYCHHBIX PE3yJIbTaTOB.

DyHKIUH U TPaduKH

I'padux kommozunmu pynknuii. ['eomMerpudeckne oOpas3bl ypaBHEHUH ¥ HEPABEHCTB HA KOOPJIUHATHON
MJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHN, UX CBOUCTBA U TpaduKH.

I'paduueckre MeTonbl pelieHUs] ypaBHEHUH W HepaBeHCTB. [ 'paduyeckne MeToJbpl perieHus 3ajaad ¢
rnapamMeTpamH.

Ucnonb3oBanue rpadukoB (YHKUMH JUIS HCCIENOBAHUS TPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HHUKAIOT MIPH PEIIEHUH 33]1a4 U3 IPYTUX YIEOHBIX MPEAMETOB U PEaTbHOM KU3HH.

Hauvana maTeMaTH4ecKOro aHajausa

[IpuMeHeHre TPOU3BOAHOMN K UCCIEN0BaHUIO (PYHKIUI HA MOHOTOHHOCTD U 3KCTpeMyMbl. Haxoxxnenne
HauOOJIBIIEr0 ¥ HANMEHBINETO 3HAYEHNH HeTpepbIBHON (YHKIIMH Ha OTPE3KeE.

IIpuMeHeHrEe NPOU3BOAHON ISl HAXOXIACHWS HAWIYyYIIEro pPELIEHUs B NPUKIAIHBIX 3aJadax, s
OTIpeeNieHHs CKOPOCTH U YCKOPEHHS IpoLecca, 3aJaHHOTO (popMyIIoi ui rpaduKoM.

ITepBooOpasHas, OCHOBHOE CBOWCTBO IIE€pBOOOpa3HbIX. [lepBoOOpasHble 3JIEMEHTAPHBIX (YHKIIUH.
[IpaBuna HaxXOXAEHUS TEPBOOOPA3HBIX.



WuTerpan. 'eoMmeTpudecknii CMBICT WHTETpalia. BerauciieHue onpeaeiéHHOro nHTerpaia no Gopmyie
Hetorona-JleiiGuuma.

[IpumeHeHue uHTErpaia A1 HaXOXKJICHHUS II0NIaIeH TUIOCKUX (GUTYP U 00hEMOB TEOMETPHUUCCKUX TEJL.

[Mpumeps! pemenuit qudepeHIUaNbHBIX ypaBHEHUH. MaTeMaTH4eckoe MOJCIHPOBAHUE PEATbHBIX
MIPOIIECCOB C TIOMOINBI0 AU(PepeHITNATEHBIX YPaBHEHHN.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI YHEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasknaHCKOro BOCIIMTAHNSA:

c(hOpMHUPOBAHHOCTh TPAXAAHCKON MO3WIIMHM YYArOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO HWiEHA
poccuiickoro 00IIIecTBa, MPEACTABIEHUE O MATEMAaTHIECKAX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMIHBIX CTPYKTYD,
SIBIICHUH, TPOICITyp T'Pa)IaHCKOTO oO0miecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C
COLIMAJbHBIMU HHCTUTYTaMH B COOTBETCTBUHY C UX (DYHKIMSIMHA U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHCKOM TPaKIAHCKOW MIACHTHYHOCTH, YBAXKCHUS K MPOIUIOMY U HACTOSIIEMY
pPOCCHICKOI MaTeMaTHKU, IEHHOCTHOE OTHOIICHUE K JOCTIKCHUSIM POCCUHUCKUX MATEMAaTHUKOB U POCCHICKOM
MaTEeMaTHYECKOW IIIKOJIbI, WCMOIB30BAaHME OSTUX JOCTMKCHHHA B JPYTUX HAyKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapoja, COPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOTO TMOBENEHUS, CBSI3aHHOTO C MPAKTUYSCKUM NPUMEHEHHEM IOCTIKCHHH HAyKU U JeSTENFHOCTHIO
y4€HOro, 0OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOCHHUE YCTONUMBOTO Oy IyIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIFOUAs 3CTETUKY MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aj1a4, pemeHu, pacCyKIeHUH, BOCIPUUMYUBOCTh K MAaTEMATHIECKIM acCIlleKTaM Pa3IMIHbIX BUIOB UCKYCCTBA;

5) ¢pu3uvecKkoro BoCNUTAHUS:

c(hOpMHUPOBAaHHOCTH, YMEHHS TPHUMEHSATh MaTeMaTHYeCKHWEe 3HaHWS B WHTEpPecax 3I0pOBOTO U
Oe3omacHoro oOpa3a J>KW3HH, OTBETCTBEHHOE OTHOIIEHWE K CBOEMY 3/I0pOBBIO (340pPOBOE IHTAHHE,
cOaTaHCHPOBAHHBIN PEKUM 3aHATUNH H OTHAbIXa, peryisipHas (QuU3nYeckas aKTUBHOCTH), (U3NYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHHON NIEATEIHFHOCTHIO;

6) TPYI0BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTU TPYJOJIOOUs, HHTEpeC K pa3iuyHbIM cdepam
po(eCCHOHATIBHON JACSITEIBHOCTH, CBS3aHHBIM C MaTEMaTHKOW M €€ NPUIOKCHHSIMH, YMEHHE COBEpIIATh
OCO3HaHHBIA BBIOOP Oyaymiel mpodeccuu U peaan30BhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTh U
CIOCOOHOCTH K MaTEMAaTUIECKOMY 00pa30BaHUIO M cCaMO00pa30BaHMIO HA MPOTHKEHUH BCEH JKU3HU, TOTOBHOCTh
K aKTUBHOMY YYaCTHIO B PEUICHUU MPAKTHICCKUX 3a/1a4 MaTeMaTHIECKOM HAIIPaBICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh JSKOJIOTHYECKOW KYJIbTYPHl, TOHWMAaHHE BIHSHUS COIHAIBEHO-)KOHOMUYECKHIX
MIPOIIECCOB HA COCTOSTHUE TIPUPOTHOMN U COITUATBHON CPEIbI, 0CO3HAHHUE TI100aTHFHOTO XapaKTepa SKOJOTHIECKUX
po0JieM, OpUEHTAIMs Ha IPUMEHEHHE MaTeMaTHYeCKUX 3HAHUMN JUTsl PELICHHS 3aja4d B 001aCTU OKpY Karolien
CpeIbl, TUIAHUPOBAHUE ITOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX MTOCIIEACTBUMN TSI OKPYIKAIOIIEH CPEeIbL;

8) HeHHOCTH HAYYHOTO TTO3HAHUS:

c(hopMUPOBAHHOCTHL MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
00IIeCTBEHHOW MPAaKTUKH, IOHUMAaHUE MaTEeMaTUIeCKON HAyKH KaK c(hepbl YSIIOBEYECKOH JIEATEIbHOCTH, ITAIlOB
e€ pa3BUTUA U 3HAUUMOCTH JJI PA3BUTHS LIMBUIM3ALMU, OBIIAJICHUE S3bIKOM MAaT€MaTUKU M MaTeMaTH4eCKOU
KyJIBTYpOH KaK CPEICTBOM IO3HAHHUS MHpA, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NeSATEeIFHOCTh HHIUBUTyAIbHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBePCAJbHbIC yYeOHbIe NeliCTBHA

ba3zoBrble Jjornueckne aeicTBUA:

BBIABJIATE MW XapaKTEPHU30BATHh CYHMICCTBCHHBLIC IIPHU3HAKU MATEMATUYCCKUX O6’beKTOB, HOHS[THfI,
OTHOUICHUH MEXAy TMOHATUAMH, (OPMYIHUPOBATH ONpPENENCHUs TOHITUH, yCTaHABIUBATh CYLICCTBEHHBIH
MPU3HAK KIaCCUPHUKALINU, OCHOBaHUS ISl 0000IIEHHS U CPaBHEHUS, KDUTEPHU IIPOBOIUMOTO aHAIN3a;

BOCIIPUHUMATh, ()OPMYJIUPOBATh U NIPEOOPa30BbIBATL CYXKJEHHS: YTBEPAUTEIbHbIE U OTPULATEIIBHBIE,
€IMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHbIE;

BBIABIISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOpeuHs B (akTaX, HaHHBIX,
HaOJIIOAEHUAX U YTBEPKACHUSX, IIpeUlaraT KpUTEPUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUMIA;



JISNaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUYCHUH,
YMO3aKJIIOUeHUH 10 aHaJIOTHH;

NPOBOJHUTH CaMOCTOSITENIFHO JOKa3aTelnbCTBA MAaTeMaTHYECKHX YTBEPXKACHHH (IpsMble M OT
MMPOTUBHOTO), BBICTpAaWBaTh AapryMCHTAIMI0, NPHUBOJWUTH TPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CY)KIEHUS U BHIBOJIBI,

BBIOMpATh CIOco0 pemreHus yueOHoH 3amaun (CpaBHUBAaTh HECKOJIBKO BapHUAHTOB PEIIEHUs, BEIOMPATh
HanOoJee MOAXOMAMINN C YYETOM CaMOCTOSITENIFHO BBIACTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarTesibCKue AeiCTBUA:

WCIIOJB30BaTh BOMPOCH KaK HMCCIEIOBATENIbCKUA WHCTPYMEHT IMO3HaHUS, (HOpMYyITUPOBATH BOMIPOCHI,
¢dukcupymole NpoTUBOpedHe, MpodjeMy, yCTaHAaBIMBaTh HCKOMOE W JaHHOE, (OpMHpPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINIO, MHCHUE;

MPOBOJUTH CaMOCTOSITETIFHO CIUTAHWPOBAHHBIA OKCIEPUMEHT, HWCCIEIOBAHHE II0 YCTAaHOBJICHHIO
0coOeHHOCTEH MaTeMaTHYECKOro 00OBEKTa, SIBICHUS, POLIECCa, BBISIBICHHIO 3aBUCUMOCTEH MEXIy OObEKTaMH,
SIBIICHUSIMU, TTPOLIECCAMIE;

CaMOCTOSTENHHO (POPMYITHPOBATE 0OOOIIEHHUS U BRIBOJIBI TI0 Pe3ybTaTaM IMPOBEIEHHOTO HAOIIOIEHUS,
WCCIIeTIOBAHUS, OIICHUBATh IOCTOBEPHOCTH MOTyYEHHBIX PE3YIHTAaTOB, BEIBOJOB U 00OOIICHNUI;

MPOTHO3MPOBATh BO3MOKHOE PA3BUTHE TPOIIECCA, a TAK)KE BBIABUTATh MPENNOJIOKEHHUS O €T0 Pa3BUTUN
B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

BBISBJISATE JNEQUIMTHI MH)OPMALUK, NaHHBIX, HEOOXOJUMBIX JUIsl OTBETA HA BOMIPOC W IS PEILCHUS
3a]a4u;

BEIOMpaTh MHPOPMAIMIO W3 MUCTOYHHKOB PA3IUYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3MPOBATH U
WHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BHIOB B (DOPM MPEICTABICHUS;

CTPYKTYpUPOBaTh HHPOPMAITUIO, IPEICTABIATH €€ B Pa3INYHBIX (POpMax, HIUTIOCTPUPOBATH IPpadUUECKH;

OIICHWBATh HAIEKHOCTh HH(POPMAIINN TI0 CAMOCTOSTEIHHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeliCTBUS

Oomenmne:

BOCIIPHHUMAThH ¥ (OPMYJIMPOBATH CYXKJIEHHS B COOTBETCTBHH C YCIOBUSMH U LIEJISIMHU OOLICHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOIY
peuieHus 3aa4, KOMMEHTHPOBATh II0JyYEHHBIN pe3yibTarT;

B X0Jle OOCYX/IEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYyXJaeMOW TeMbl, MPOOJIEMBl, pelaeMoi
3aJlaud, BBICKA3bIBATh WJIEH, HAIIEJICHHBIE HA IMOWCK PEIICHUS, COMOCTABISATh CBOM CYXICHHS C CYXICHHIMHU
JIPYTUX YYaCTHHKOB JHaiora, OOHAPYXKWBaTh pa3IMdhe ¥ CXOJCTBO TMO3WIHHA, B KOPPEKTHOU Qopme
(dhopMyHpoBaTh Pa3HOTIACHS, CBOH BO3PAKEHUS,

MIPEJICTABIIATE PE3YNIbTAThI PEIICHUS 33/1a4H, IKCIIEPUMEHTA, HUCCIIEIOBAHMS, TIPOEKTa, CAMOCTOSATEIBHO
BEIOMpaTh (pOpPMAT BHICTYIUIEHUS ¢ yIETOM 33729 MIPE3CHTAIUN U OCOOCHHOCTEH ayJUTOPHH.

PeryasiTuBHBIE YHHBEPCAJbHbIE yYeOHbIE TeHCTBUSA

Camoopranu3aums:

COCTaBIIATh IUJIAH, AITOPUTM DEUISHUs 3aJla4yd, BBIOMPATH CIIOCO0 pEIIeHUs ¢ y4ETOM HMEFOIIUXCS
pecypcoB 1 cOOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C YIETOM
HOBOW WH(OpPMAIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:

BIIQJICTh HaBBIKAMH TIO3HABATEIHHOW pe(IEKCUM KaK OCO3HAHMS COBEpIIACMBIX JCHCTBHUA U
MBICJIHTENILHBIX TPOIECCOB, HX PE3yNbTaTOB, BIAJIETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOIIS Mpoliecca u
pe3yJbTaTa peleHns MaTeMaTnIeckoi 3a1auu;

MPeBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/la4d, BHOCUTh KOPPEKTHBHI B
ACATCIIBHOCTh HA OCHOBEC HOBBIX 06CTO$IT€.HBCTB, JaHHBIX, HaﬁJICHHBIX OIHI/I6OK, BBIIBJIICHHBIX pr21HOCTeI‘/'I;

OIICHUBATHL COOTBETCTBUE pE3yjibTaTa LEJINM U YCIOBHUAM, OOBSICHATH IMPUYXHBI AOOCTUIXCHUA WIN
HEJOCTMXKEHUS Pe3yJIbTaTOB JIEATEIIEHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eSITEJILHOCTD:

MOHUMAaTh M HCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW W HHIWBUAYAIbHOH paOOTHI MPH PEIICHUH
y4eOHBIX 3a/1a4, MPUHUMATh I1eJThb COBMECTHOM JCATEIBHOCTH, TUIAHUPOBATh OPTaHU3aI[UI0 COBMECTHOM PabOTHI,
pacmpenensiTh BUIBI padOT, TOTOBapHBATHCS, OOCYKAATh MPOLECC M Pe3ynbTaT paboTbl, 0000maTh MHEHUS
HECKOJIbKHX JIIOACH;

Y9acTBOBAaTh B TPYNIOBBEIX (hopMax paboThl (0OCYXKIeHHMSA, OOMEH MHEHHH, «MO3TOBBIC IMITYPMBDY U
VHBIC), BBIMOJHATH CBOIO 4YacTh PaOOTHI U KOOPAWHUPOBATH CBOU JCHCTBUS C APYTUMH WICHAMH KOMAaHIbI,
OIIEHMBATh KAa4eCTBO CBOET0 BKJaJa B OOMIMI MPOIYKT MO KpUTEPHUAM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBUS.



IHNPEJMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiacce ydwamuiicss HOJYYUT CIEAYIOIIUE MPEIMETHBIC PE3YJNbTaThl 10
OTJIENBHBIM TeMaM pabodeil mporpaMMbl yaeOHOTO Kypca «AnreOpa 1 Hadaja MaTeMaTHIECKOTO aHAIH3ay:

Yucna ¥ BBIYUCICHUA:

CBOOOJHO OMEPHPOBATH MOHITUSMH: PpalHOHAIBLHOE YWCIIO, OECKOHEeYHas NepHoAnvecKas IpoOb,
IPOLICHTH!, HPPALMOHATBHOE YWCIO, MHOXXECTBA PALHMOHAJIBHBIX M JACHCTBUTENIBHBIX YHCEJ, MOIYJb
JIEHCTBUTEIHFHOTO YHCIIA;

NPUMEHATh APOOM M MPOLEHTHI sl pelleHHs MPHUKIAAHBIX 33734 M3 Pa3INyHbIX OTpaciieil 3HaHui H
pEAIbHOM KU3HU;

IPUMEHATh NPHONMKEHHBIE BBIUMCICHUS, NpaBUia OKPYIJICHUS, NPUKUAKY U OLEHKY pe3yJbTara
BBIYMCIICHHUI;

CBOOOTHO ONIEPUPOBATH MOHITHUEM: CTETIEHB C LENBIM IMOKa3aTeNleM, UCIIOb30BaTh MOAXOASIIYI0 GopMy
3aIlUCH JCWCTBUTENBHBIX YUCEN IS PELICHUS IPAKTUYECKUX 3a7a4d U NPEACTaBICHHs JaHHBIX;

CBOOOJHO ONIEPUPOBATH HOHATHEM: apU(PMETHUECKHH KOPEHb HATYPAJIbHOW CTEIICHHU;

CBOOOJTHO OTIEpPUPOBATH OHATHEM: CTENICHb C PAlMOHANBHBIM TIOKa3aTelNeM;

CBOOOJTHO OTIEpUPOBATH OHATHUSAMU: JIOTapU(PM YHCIIA, IECITUIHBIE U HATYPaJbHBIE JTOTapu(MBL;

CBOOOJHO ONIEPUPOBATH HOHITHUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apTyMEHTa;

ONEpUPOBATH MOHATHAMU: APKCUHYC, ApKKOCHHYC U apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHNs M1 HEPAaBEeHCTBA:

CBOOOJHO OIIEPUPOBATH MOHATHAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCHUJIBHBIC YPABHEHUS U
YpaBHEHHUSI-CIICICTBHSI, PABHOCUIIbHBIE HEPABCHCTBA;

NPUMEHSATh Pa3iIM4yHble METOAbl PEUICHUS PpalMOHAJIBHBIX M APOOHO-pAIlMOHATBLHBIX YPaBHEHHIA,
MPUMEHSTh METOJ MHTEPBAIOB IS PELLICHUS! HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOM IEPEeMEHHOW, MHOTOWIEH C LeJIbIMHU
Kod(ppHIIMEeHTaMK, KOPHH MHOTOYJICHA, IPUMEHSTH JCJICHUE MHOTOWICHa HA MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera nns pemienus 3anay;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHH, MaTpUIla, OIIpeaeIuTeIb MaTPHULIbL
2 X 2 ¥ ero reOMEeTPUUECKUI CMBICH, HCTIOJIb30BATh CBOMCTBA OMPENENUTEN 2 X 2 17151 BBIYMCIICHUS €T0 3HaYeHU S,
MIPUMEHATH ONPEAETUTENH ISl pEIIeHNs] CUCTEMbI TMHEHHBIX ypaBHEHHUH, MOIEIMPOBATh PeabHbIE CUTYAIUH C
MOMOIBI0 CHCTEMbl JIMHEHHBIX YpPaBHEHHWH, HCCIEIOBAaTh IOCTPOECHHBIE MOJENU C IOMOILBI0 MAaTpHll H
oIpeneNuTeNeH, HHTEPIPEeTUPOBATh TOJYyUCHHBINH pPe3yIbTaT;

WCIIOJIb30BaTh CBOWCTBA JICHCTBHI C KOPHSIMH JIJTsI TPeoOpa3oBaHMs BBIPAKCHH;

BBIMIOJIHATH NPEOOpa3OBaHMsl YHCIOBBIX BBIPAKEHHWH, COACPIKAIIMX CTEHEHH C PaHOHAIBHBIM
MoKasaresueM;

UCIIOJIb30BaTh CBOWCTBA JOrapu(MoB /Ist peoOpa3oBaHus TOTapuPMHUECKUX BBEIPAKECHUIA;

CBOOOJTHO OMNEpPUPOBATH TOHATUSIMH: HWpPPAlMOHANBHBIC, TIOKa3aTelbHble H JorapuMuvecKue
YpaBHEHHUSI, HAXOAUTh UX PEIIEHHSI C TOMOIIBIO PABHOCHIIBHBIX NIEPEXO0/10B WIH OCYIIECTBIISS POBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIC TPUTOHOMETpUYECKUE (POPMYIBI sl TPeoOpa3oBaHUsI TPUTOHOMETPHUECKHX
BBIPaKCHUI;

CBOOOJHO OMNEPUPOBATh IOHATHEM: TPUIOHOMETPHUYECKOE YpaBHEHUE, NPHUMEHSITh HE0O0XOIUMBIE
(hopMyIbI U1 pelIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHHIA;

MOJIEJIMPOBATh pEabHbIE CHUTyallMd Ha S3bIKe anreOpbl, COCTAaBIATH BBIPAXKEHUS, YpaBHEHHS,
HEPaBEHCTBA IO YCIIOBHIO 33/1a4H, MCCIIEIOBATh IOCTPOSHHBIE MOJIENIN C HCITOJIb30BAaHUEM alllapara aareopsl.

@DYHKIUM ¥ TPaduKH:

CBOOOJTHO OIEPUPOBATh MOHATUSAMH: (DYHKIHSA, CHOCOOBI 33jaHusi (YHKIUH, B3aUMHO OOpaTHBIE
GyHKIMY, KOMIO3UIMs (GYHKIWH, TpaduK (QYHKIMH, BBIIOIHITH dJIEeMEHTapHbIE Mpeodpa3oBaHus rpaduKoB
(hyHKITHIA;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: 00JACThb ONpPEAETICHUS U MHOXKECTBO 3HAYCHUH (DYHKUMH, HYIH
(byHKITIH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEPUPOBATH TMOHATHSAMH: YETHBIE W HEUYETHBIE (QYHKIHUM, MEepHOIUYecKue (YHKLUH,
MPOMEKYTKA MOHOTOHHOCTU (PYHKIMM, MaKCUMYMBl H MHUHHMYMBI (YHKUUH, HauOoNbllee W HauMEHbIIEe
3HaueHHE (PYHKIUH HAa IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh IOHATUSAMM: CTENEHHas (DYHKLUMS C HATypalbHbIM M LEJNbIM IOKa3aTeleM,
rpad UK cTeneHHO! (PyHKIMU ¢ HATypaJbHBIM U LEJIBIM MOKa3aTeneM, rpag K KOpHS N-0if CTeneH! Kak GyHKIUH
00paTHOM CTETNEHU C HAaTypaJIbHBIM II0Ka3aTeleM;



OMepHUpOBaTh TMOHATUAMHM: JIMHEHHAs, KBaApaTH4yHas W JApPOOHO-TMHEHHas (YHKIMH, BBIIOIHATH
3NIEMEHTAPHOE HCCIICIOBAHUE M IOCTPOCHUE UX TPA(UKOB;

CBOOOJHO OMEpHUPOBaTh MOHATHSAMH: TOKa3aTelbHas W Jorapudmuueckas (yHKUUH, UX CBOICTBA U
rpad UKy, UCTIONIL30BATh UX TPadUKU AJIsl peILieHNs] yPaBHEHHIA;

CBOOOZHO  ONEpPHUPOBATh  MOHATHUSAMH:  TPUTOHOMETPUYECKAas  OKPY)KHOCTh,  OIpEAeIeHHE
TPUTOHOMETPUUECKHX (DYHKIMI YHCIOBOTO apryMEHTa;

UCTIONIb30BaTh Tpaduku QYHKIUHA AJIS UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEN MPH PELICHUH 3a]ad
U3 IpyTUX y9eOHBIX IPEIMETOB M PEaNbHOM KHU3HHU, BRIPAXKaTh (POPMYIaMU 3aBUCHMOCTH MEK/Ty BETMUNHAMI;

Hauyana maTeMaTH4eCKOro aHaju3a:

CBOOOJHO ONEPHPOBATH MOHATHAMH: apuUPMETHUECKass U TeOMETPUYEcKas Mporpeccus, OECKOHEYHO
yOBIBatolasi reoMeTpuyeckas HpOrPeccHs, JWHEWHBIH M OSKCHOHEHLUHMANBHBIH POCT, (OpMysa CIIOKHBIX
MPOLICHTOB, IMETh TPEICTABICHHE O KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCHH AJIS PEIICHHS PEanbHBIX 3a/1a4 IPUKIaJHOTO XapaKTepa;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMH: IOCIIEIOBATEILHOCTD, CIOCOOBI 3a/IaHusl MOCIEA0BATENIFHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHBIE IOCIIEIOBATEIBHOCTH, IOHUMATh OCHOBBI 3apO’KICHHS MaTEMaTHUECKOTO aHAJIH3a
KaK aHanm3a 0€CKOHEYHO MaJIbIX;

CBOOOJHO OINEPUPOBATh TMOHATUSAMH: HENpPEPbIBHbIC (QYHKIMH, TOYKH paspbiBa rpaduka (yHKIWH,
aCHMIITOTHI Tpaduka GyHKIUH;

CBOOOIHO OINEpUpOBaTh MOHATHEM: (YHKIWS, HEIpephlBHAs HA OTpe3Ke, NMPUMEHSITh CBOWCTBA
HETPEPHIBHBIX (QYHKIUIA IJIs1 peIIeHHs 3a/1ay;

CBOOOJTHO OIIEPUPOBATh MOHATHSIMU: TIEpBasi M BTOpasi MPOU3BOIHbIE (DYHKIINH, KacaTellbHast K rpaduKy
GbyHKIIHIH;

BBIYHCIIATh MPOWU3BOJHBIE CYMMBI, NPOM3BEICHHUS, YaCTHOTO W KOMIIO3UIWH ABYX (DYHKIMH, 3HATH
MPOM3BOIHEIE AIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh TEOMETPUICCKUI M (PU3UUSCKHUI CMBICIT TPOM3BOIHON JUTS PEIICHNUS 3a1ad.

MHoskecTBA M JIOTMKA:

CBOOOJTHO OTIEPUPOBATH OHATHUSMH: MHOYKECTBO, OTIEPAIlUH Ha/l MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBII ammapat JJisi OMHCAHKS PealbHBIX MPOIECCOB W SBJICHUH,
NIPY PELICHUH 337129 U3 JPYTHX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHITUSMH: OIpeNeieHHe, TeopeMa, YpaBHEHHE-CIIEACTBUE, CBOWCTBO
MaTeMaTHYECKOT0 00BEKTa, JOKA3aTeILCTBO, PABHOCHIIBHBIC YPAaBHEHUS U HEPABCHCTBA.

K konmy oOydenust B 11 kjacce ydJalomuiics MOJIYYUT CIEAYIOIIUE NPEIMETHBIE PE3yJbTaThl MO
OT/ICIHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypcea «Anredpa 1 Hayajaa MaTeMaTHYeCKOTO aHAIIN3ay:

Yucaa ¥ BIYMCIEHHA:

CBOOO/IHO ONEPHPOBATh MOHATHAMH: HATYpaJIbHOE M II€J0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX M IEJIBIX
YHCeIl, NCIOJIb30BaTh NPU3HaKu AenumocTy nenbix uncesr, HOJ[ u HOK natypanbHbIX umcen i pemeHus 3a1ad,
MpUMEHSTh anroput™ EBkinpa;

CBOOOJTHO OTEPUPOBATH MOHATUEM OCTATKa M0 MOJYJIIO, 3alIMChIBATH HATYPAIbHBIE YHCIIA B PA3IMYHBIX
TIO3UIIMOHHBIX CHCTEMaX CUMCIICHHS;

CBOOOJIHO OIEPHPOBATh TMOHITUSMH: KOMIUIEKCHOE 4YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEl,
MPeNCTaBIsITh KOMIUIEKCHBIE 4YHCIIA B anreOpamyeckod ©W TPUTOHOMETPHUYECKOHW QopmMe, BBITIONHATS
apuMeTHYeCKHe onepauy ¢ HUMHA U H300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH.

YpaBHeHNs 1 HepaBeHCTBA:

CBOOOJTHO ONEpPUPOBATH TOHATUSIMH: UPPAIMOHANBHBIC, TIIOKa3aTelbHbIe H JIOTapH(QMUYECKUE
HEpaBEHCTBA, HAXO/UTh UX PEIICHHUS C TOMOIIBI0 PABHOCHIILHBIX MEPEXO0JIOB;

OCYILECTBIISTH OTOOP KOPHEH MPH PELIEHUH TPUTOHOMETPHUUECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATh IMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, NMPHUMEHSITh HEOOXOIUMBIE
(hopMyIIBI TS pelIeHHs] OCHOBHBIX THITOB TPUTOHOMETPHUECKHX HEPABEHCTB;

CBOOOHO OMEPHPOBATH MOHATHUAMH: CHCTEMa M COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB, PABHOCHIILHBIE
CHUCTEMBl M CHUCTEMBI-CICACTBHUS, HAXOIWTh PELICHHWS CHCTEMBl M COBOKYIHOCTEH palMOHANBHBIX,
WppaIMOHATIBHBIX, TOKA3aTENbHBIX H JIOTapU(MUUECKIX YPaBHEHHI U HEPABEHCTB;

pelaTh pauroHaibHbIe, UppalMOHABHEIE, T0Ka3aTeIbHbIe, JIOTapu(pMHUUECKUE U TPUTOHOMETPHUYECKHE
ypaBHEHUS H HEPABEHCTBA, COJCPIKAIe MOAYJIU 1 TapaMeTpPh;

NPUMEHATh TpadHyeckue METONbl JUId PpEIICHHS ypaBHEHMH M HEPaBEHCTB, a Takke 3amad ¢
napaMeTpamuy;

MOJENUPOBATh pEalbHbIE CHTyallMd Ha S3BIKE alreOpbl, COCTAaBISATH BBIPAKCHUS, ypaBHEHUS,
HEpaBEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJaud, HCCIICIOBATh MOCTPOCHHBIC MOIETH C HCIIOIb30BaHUEM
ammapara anareOpbl, HHTEPIPETHPOBATH MOIYyYCHHBII pe3yIbTaT.



@DYHKIUMA ¥ TpaduKn:

CTPOUTH TpadUKU KOMIO3UIMH (PYHKIUA C TMOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS H CBOWCTB
KOMITO3UIIMH JABYX (PYHKIIUH;

CTPOUTH FreOMETpUUECKUE 00pa3bl ypaBHEHUH 1 HEPAaBEHCTB Ha KOOPIAMHATHON TNIOCKOCTH;

CBOOOIHO OTIEPUPOBATH IOHATUSAMU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKITHIA;

MPUMEHATH QYHKIMH T MOJISTHPOBAHUS U MICCIIEIOBAHIS PEATbHBIX TPOIIECCOB.

Hauyana maTemMaTH4ecKoro aHajau3a:

WCTIOJIb30BaTh MMPOU3BOAHYIO IS MCCIIeA0BaHUs (YHKIIMA HA MOHOTOHHOCTH M SKCTPEMYMEI;

HaXOAWTH HauOOJIIbIIIee 1 HAaNMEHbIIIee 3HaYeHU (PYHKIINU HETIPEPHIBHON Ha OTpPE3Ke;

UCIIOJIb30BaTh MPOHM3BOJHYIO JJIsl HAXOXKJCHHS HAWIYYIIErO PEIICHUS B MPHKIAIHBIX, B TOM YHCIC
COLUATBHO-KOHOMHUECKUX, 33/1a4aX, I OTNPEIEICHIsI CKOPOCTU U YCKOPEHHS IPOoLecca, 3a1aHHOTr0 GOpMYJIOi
WU TpaduKOM;

CBOOOJHO OMNEpUPOBAaTh TMOHATHUSAMH: IE€pPBOOOpa3Has, ONpENeNEHHbIH HWHTErpall, HaXOAUTh
MepPBOOOPa3HbIC AIEMEHTAPHBIX PYHKIIUN U BRIYHCIATh UHTETpal 1o hopmyiie HetoToHa-JleliOHuna;

HAXOJAWTH TUTOIIAH TIOCKUX (PUTYP U 0OBEMBI TENT C IOMOIIBIO WHTETpaa;

UMETh  TPEJICTAaBICHHE O MaTeMaTHYeCKOM MOJEIIMPOBaHWU HA TPUMEpPE  COCTaBICHUS
¢ GepeHIMATBHBIX YPaBHCHHIA,

pemarh MpUKJIagHble 3a/a4d, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKOTO W (PU3MUECKOTO XapakTepa,
CpeICcTBaMH MaTEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE IIVIAHUPOBAHMUE

10 KJIACC
J:}', HanMeHoBaHue pa3jaeioB U TeM Koauuecrso uacos JuiekTpoHHBIEe (I (poBLIe) 00pa3oBaTe/IbHbIE
I NMPOrpaMMbl Bceero Koutpoabubl IIpakTHyeckue pecypcebl
e padoThI padoThI
1 i/[/;g;?:;:gm P:eggflzﬁiﬁ’:l’lx aBHe;E;eHP; 8 1 https://resh.edu.ru/subject/lesson/4730/start/149073/
) H N yp N https://resh.edu.ru/subject/lesson/5176/start/225518 /
HepaBeHCTBa. CI/ICTCMLI JIMHCUHBIX ypaBHCHI/II/I
2 PynKun 1 rpapun. Crenennas GpyHKuws ¢ 12 1 https://resh.edu.ru/subject/lesson/5540/start/327000 /
ICJIBIM ITOKAa3aTeJIEM
3 ApupMeTHICCKIH  KOPSHh N-OH  CTENCHH. 15 1 https://resh.edu.ru/subject/lesson/5569/start/159263/
HppauroHaabHbIe YpaBHEHMSI
4 Moxasaremsnas  ¢ymxmad.  TloxasaTersHre 10 1 https://resh.edu.ru/subject/lesson/3841/start/225573/
YpaBHEHHUS
Jorapudmuteckas F— https://resh.edu.ru/subject/lesson/3834/start/198687/
5 HorapH (pMHECKHE ypaBHeHH YHKIUA. 26 1 https://resh.edu.ru/subject/lesson/4732/start/198842 /
P yp https://resh.edu.ru/subject/lesson/5753/start/272574/
T O U OHOMETOIECKIE S " https://resh.edu.ru/subject/lesson/4733/start/199150/
6 paBHeHm p P 30 1 https://resh.edu.ru/subject/lesson/6019/start/199181/
yp https://resh.edu.ru/subject/lesson/6314/start/199928/
7 [TocienoBaTeIbHOCTH U MPOTPECCUH 10 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
8 Henpepistbie dyskimm. [Tpom3sotHas 20 1 https://resh.edu.ru/subject/lesson/3923/start/200607/
pep YHKIUH. 1P a https://resh.edu.ru/subject/lesson/4923/start/200980/
MoBroneiie. 060GMEHH e,  CHOTEMATHIALIMS https://resh.edu.ru/subject/lesson/5138/start/200452/
9 3HaHH§ ’ m ’ 1 5 1 https://resh.edu.ru/subject/lesson/3908/start/200483/
OBIIIEE KOJIMYECTBO YACOB 110 136 9 0

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5176/start/225518
https://resh.edu.ru/subject/lesson/5540/start/327000
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842%20/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KJIACC

Ne HaunmeHoBaHue pa3iesioB U TeM KosimuecTBo yacos JJiekTpoHHBIE (I (poBLIe) 00pazoBaTe/IbHbIE
n/n nporpaMmabl Bcero KonTtpoannsie | IIpakTuyeckne pecypehl
padoThI padoThI
N https://resh.edu.ru/subject/lesson/3987/start/273810/
1 I/IccneLLOBaHI:Ie ¢byHKOIME ¢ MOMOIIBIO 22 1
TPOHSBOAHON https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/4924/start/225713/
2 [lepBooOpa3Has U MHTErpa 12 1
https://resh.edu.ru/subject/lesson/3993/start/225744/
3 Tpaguiu  TpuronomeTpHiceKiX  ymKiuii. 14 1 https://resh.edu.ru/subject/lesson/6111/start/200545/
TpuroHomeTpuyecKre HEpaBEHCTBA
4 HppairoHaibHbIe, MOKa3aTeJIbHBIC u 24 1 https://resh.edu.ru/sub!ect/ lesson/4731/start/159352/
JorapuMUIECKHE HEPABEHCTBA https://resh.edu.ru/subject/lesson/3852/start/199119/
5 KoMITeKCHbIE HHea 10 1 https://resh.edu.ru/subigct/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536 /
6 HarypasbHbie H 1IeJIble Ynciia 10 1 https://resh.edu.ru/subject/lesson/4934/start/39170/
CucteMbl PALMOHATIBHBIX, HUPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX u JOTapUPMUAIECKIX 12 1 https://resh.edu.ru/subject/lesson/4731/start/159352/
YpaBHEHUH
8 3amaun ¢ mapameTpaMu 16 1 https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6122/start/38660/
9 HOBTOP@HI/IG, 000011IeHE, CHUCTEMATHU3AIUA 16 1
SHatuH https://resh.edu.ru/subject/lesson/6123/start/149198/
OBIIEE KOJIMYECTBO YACOB 1O 136 9 0

I[NPOIT'PAMME



https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536
https://resh.edu.ru/subject/lesson/4934/start/39170/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/6123/start/149198/

YYEBHO-METOINYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOI'O NIPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

* Marematnka. AnreOpa 1 Hadajga MaTeMaTHdeckoro aHanu3a, 10 kimacc/ Mep3msik A.I'., HomupoBckmii
I.A., TTonsxos B.M.; mox penakiueit [lomonsckoro B.E., O6mecTBo ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO
Uznarensckuii nuentp «BEHTAHA-I'PA®»; AxknronepHoe obmiectBo «M3natensctBo «lIpocBerienue»

* Marematuka. AnreOpa 1 Hadajga MaTeMaTHIeckoro ananu3a, 11 kmacc/ Mep3mak A.I'., HomupoBckmit
I.A., TTonsxos B.M.; mox penakiueit [lomonbckoro B.E., O6mecTBo ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO
Uznarensckuii uentp «BEHTAHA-I'PA®»; AknronepHoe obmiectBo «M3natensctBo «lIpocBemienue»

METOJUYECKHUE MATEPUAJIBI 1J151 YUUTEJISA
Martemaruka (yriyOneHHbIH ypoBeHb). Peanusarnus tpedoBanuii ®I'OC cpeaHero obiiero odpa3oBaHus:
MeTtouueckoe mocodue ais yuanrens / [JI. O. Pocnosa, E. E. Anekceesa, E. B. bynko]; mox pex. JI. O. Pociosoii.
—M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00Pa30BaHUS)

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

e bubnuoreka ITOK https://resh.edu.ru/subject/lesson/3908/start/200483/
 Bubmmorexa IJOK https://resh.edu.ru/subject/lesson/5138/start/200452/



https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/5138/start/200452/
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