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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
06azoBoro ypoBHs mis oOyuaromuxcs 10 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIIOYEBBIMH KOMIIETEHIMSAMY, COCTABIISIONMMH OCHOBY JUIS CAMOPA3BHTHS W HEIPEPHIBHOTO
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BUTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa W Hayala MareMaTHYeCKOTO aHalIHM3a» SBISETCS OJHUM M3 Hamboliee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIbHYIO 0a3y s HM3y4eHHS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamnirecs OBJIaJIeBalOT YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOpast popMyHpyeT CBOH AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anreOpbl u Havanm MaTeMaTHYEeCKOTO aHAIM3a 3aKJIa/(bIBA€T OCHOBY VIS YCIICIITHOTO
OBJIQZICHUSl 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TIOHMMAaHUS OCHOBHBIX TEHICHIIHNA
SKOHOMHKHU H OOIIECTBEHHOH >KM3HH, ITO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BaTh UX B MOBCETHEBHOW XKM3HH. B ToXe
BpeMsi OBJIaZiIcHUE aOCTPaKTHBIMH M JIOTUYECKH CTPOTMMH MaT€MaTHYECKUMHU KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTH YTBEPXKICHHS,
WCIIOJIhb30BaTh 00O0OIIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAIOTHIO, (hopmupyer
KpPEaTUBHOE W KPUTHYECKOE MBIIIICHHE. B Xo/le n3ydeHus anreOpsl M Hadajl MaTeMaTH4ecKoTro
aHaM3a B CTapIIeil MIKOJIE ydJalluecs TMOJYYaloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 3a1ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUSI ~MAaTeMaTHYECKHX MOJEICH pealbHbIX CUTYyalliid |
UHTCPIPETAIIMA  TIOJYYEHHBIX PEHICHHWH, 3HAKOMATCS C MpPUMEpPaMHU  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HMCKYCCTBE, C BBLIAIOIIUMUCS MaTeMaTHUYCCKHUMH
OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaYMTENLHBIM BOCHHTATEIBHBIM MOTCHIIMAIOM, KOTOPBIA peaiu3yeTcs
Kak 4epe3 y4eOHBIH MaTepuall, CIIOCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
Tak ¥ dYepe3 crnenupuKy y4yeOHOW JIEATEIILHOCTH, TpPEOYIOIIeH CaMOCTOSTEILHOCTH,
AKKypaTHOCTH, TPOJOJDKUTEIILHOW  KOHICHTPAllMM BHUMAaHHUS M  OTBETCTBEHHOCTH 32
MOJIyYCHHBIH Pe3yIbTaT.

B ocHoBe Meromuku oOyueHHs anreOpe M HadallaM MaTeMaTU4eCKOTO aHAlln3a JICKUT
JeSTEITbHOCTHBIN MIPUHIUT 00yUCHHUSI.

CtpykTypa Kypca «Anredpa u Havajaa MaTeMaTHYeCKOTO aHAJIN3a» BKIIFOYAET CIICIYIONIHEC
cojJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTuueckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepKaTeabHO-METOIMYECKUE JMHUM HM3y4aroTcs Ha MPOTSDKEHUHM IBYX JIET
oOy4yeHHs B cTapllel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HachIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JIaHHBIH Kypc SBIS€TCS HHTETPAaTHUBHBIM, MOCKOJIbKY
oObenuHsieT B ce0e CcoJepKaHWe HECKOJbKMX MaTeMaTH4YecKHX AUCHUIUIMH: anredpa,
TPUTOHOMETpPHUS, MATEMaTHUECKUI aHaIN3, TEOpHsI MHOXKECTB U Ap. [lo Mepe Toro kak yyamuecs
OBJIaZIEBAIOT BCE OoJjiee MIMPOKUM MaTeMaTHUECKUM amlaparoM, Yy HHX MOCIEI0BaTeIbHO



(dopMuUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMaTHYECKYI0 MOJEIb pPEalbHOU
CUTYyalluu, MPUMEHATh 3HAHUs, TOJIydeHHbIE B Kypce «AureOpa M Hadala MaTeMaTHUYecKOTo
aHaIM3a», JUIsl PEIICHUS CaMOCTOSITENbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayd, a
3aTe€M MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «Yucina W BBIUMCIEHHS»  3aBEpILIAET
(bopMupOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOM 1iKkojyie. B crapmieil mkose ocoboe BHUMaHUE yaensercs (GOpPMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Ce0S MCIIOJIb30BAHHE PA3IMYHBIX (OpPM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pALMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JA€NaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuarolmuecs TMOJIy4aloT HaBbIKM HPUOIMKEHHBIX
BBIYUCIICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
HCI0JIb30BAHUS MaTEMaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTapuiel IIKoJie, TMOCKOJIbKY B KaXXJIOM pa3feje MporpamMMbl IMPEAYyCMOTPEHO pEIIEHHUE
COOTBETCTBYIOIINX 3a/1a4. OOyuaronuecs: OBIaeBalOT Pa3InYHbIMU METOJAMHU PELLIEHUS 1IEIIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IIPU UCCIIEI0BaHUU
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJIHOM, pelIeHWH MPHUKIAIHBIX 3a/ad U 3aJad Ha HaxoXIACHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHas copepikarenbHas JUHUS BKIIIOUAET B
cebs Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opmynam, MnpeoOpa3zoBaHUs
LENbIX, PalUOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKkKe
BBIPKEHUH, cOJlep)KalluX cTerneHu U Jorapudmsl. biaromaps u3ydeHHio anreOpanyeckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yuaiuxcs, (OpPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PpacCyXICHHUH, pabOThl C CHUMBOJIbHBIMU
(dbopmamMu, mperCcTaBiICHHs 3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-mMeroanueckass TuHUS «DyHKIUM U TpaduK» TECHO NEperieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T MOCIEI0BATEIbHOCTD
W3ydeHuss Marepuana. V3ydueHue CTEnmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOIb30BaHUE (DYHKUIUN s
pelieHus 3aJad U3 APYrux Y4eOHBIX NPEIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIENOBaTh MONy4YeHHbIe (YHKUIMU, CTPOUTh HX TpaduKu.
Marepuan 3TON coAep)KAaTeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHE YMEHHM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTHM MEXKAY BEIMYMHAMHU B  pa3inuHOi  (opme:
aHAJIMTUYEeCKOW, rpaduueckod u cioBecHOl. Ero wu3ydeHwe crnocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHMIO M KOHKpEeTH3alluu,
HCII0JIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas ynHusA «Hagama mMareMaTnyeckoro aHaiau3ay IMO3BOJIAET CYIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTHYeCKUX, TaK U MPUKJIaJHBIX 33a/1a4, JOCTYIHBIX 00y4JaoUuMcs, Yy
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu (QYHKIUN, ONPEAETsaTh UX
HauOOJIbIINE W HAUMEHBILINE 3HAUYEHUS, BBIYUCIATh IUIOMAAn GUryp u oObEMBI Tel, HaXOAUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMSI MAaTEeMaTHYECKUX MOJENEH peaJbHbIX CHUTyallMi, HaXO0XIEeHUs



HAaWIY4lllero peleHUs B IMPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEATHBHOTO MBIIIJICHUS, ()OPMHUPOBAHUIO YMEHHUI DPAcClO3HABATH
MPOSIBJICHUSI 3aKOHOB MAaTEeMAaTUKW B HayKe, TEXHUKE M HCKyccTBe. OOyuaromiyecs y3HAmOT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU KaK HayKd, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TE€OpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpeiaraloT Haubojee YHUBEPCATIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3leiabl MaTeMaTHMKU U €€ MPUIOKEHHH, OHU CBS3bIBAIOT pa3Hble MaTEeMaTHYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Havaga MaTeMaTHMYECKOTO aHAIN3a» MPHUCYTCTBYIOT TAK)XKE OCHOBBI
MaTeMaTHYECKOI0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEeOBAaHUS 3TUX MOJIENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOro aHajiu3a M MHTEPIpEeTaluy IOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHusd
BIUIETEHBl B KaXKJbIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BEChb MaTepuan Kypca IIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiiecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJB30BaTh AaHAJOTHIO, 00001aTh M KOHKPETU3UPOBATh MPOOJIEMY.
JleaTenbHOCTh N0 (OPMHUPOBAHUIO HABBIKOB DPELICHHS NPUKIATHBIX 3a7ad OpraHu3yercs B
Ipolecce U3y4eHus Bcex TeM Kypea «Anredpa U Hauala MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM mtaHe Ha M3ydeHHE Kypca anreOpbl M Hadajal MaTeMaTHYeCKOTro aHalin3a Ha 0a30BOM
ypoBHe B 10 knacce otBoguTcs 68 4acoB B roji — 2 yaca B HEJIEIIO.

COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucsia 1 BBIYUCICHUSA

PanmonanbHbie yncna. OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOHU, MPOLEHTHI, OECKOHEYHBbIE
nepuoandeckue  Ipobu. Apudmeruueckue omepalMd € palHMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHUs YHMCIOBBIX BbIpaxkeHUH. I[lpumenenue apoOell M NPOLIEHTOB AJs pPELICHUs
NPUKIIAJHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil 3HaHUI U peanbHOM KU3HU.

JlelicTBuTenpHble yKcia. PanuoHanbHble M MppalOHAIbHBIE yucia. ApudMeTHuecKue
olepauuu ¢ AeHCTBUTEIbHBIMU yuciamMu. [IpuOnmkEHHbIE BBIUMCIIEHUS, NTPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLICHKA pe3y/ibTaTa BIYMCICHUH.

Crenenp ¢ nenbiM nokazatenem. CranaapTHas Gopma 3amucH AeHCTBUTEIBHOTO YHCIA.
Hcnonp3oBaHue mnoaxofsmied ¢GopMbl 3amucd  ACHCTBUTENBHBIX YMCEN JUIl  pPELIeHUs
MPAKTUYECKUX 3a/1a4 U MIPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuii KopeHb HaTypalbHOW cTeneHu. JleHcTBUS ¢ apupMeTHYeCKUMU
KOPHSIMHU HaTypaJlbHOM CTENeHu.

CuHyc, KOCMHYC M TaHI€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCIOBOTO apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE TPE0OpPa30BaHUS.



[IpeoOpa3oBaHrue TPUTOHOMETPHUECKUX BBhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
(bopmybL.

YpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHcTBO, pemieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanMoOHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHNe ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHMX 3aJad W 3a1ad U3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

DyHKIUHA U rpaGuKU

OyHK1Ms, crocodsl 3aganus pyHkuuu. ['paduk ynknuu. Bzaumuo o6patHbie QyHKIUY.

Ob6nacTh onpeaeneHuss U MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu ¢ynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIE (DYHKIUH.

CrenenHas QyHKIHS ¢ HaTypaJlbHBIM U IIeJbIM Toka3areneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpauK KOpHsI N-0i CTENEHH.

Tpuronomerpuueckasi OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUYECKUX  (YHKIHI
YHUCJIOBOTO ApTyMEHTA.

Hayana maTteMaTH4ecKoro aHajaim3a

[locnenoBarenpHOCTH,  CHOCOOBI  3aJaHUsl  IOCJIENOBATENIbHOCTEH.  MOHOTOHHBIE
ITOCJIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomeTpuueckas mporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH.
dopmyna CI0XKHBIX IPOLEHTOB. Mcnonp3oBaHMe MpOTrpeccCHM A PEIICHUs PEalIbHBIX 3a1ad
IIPUKJIATHOTO XapaKkTepa.

MHo:xecTBa M JI0THKA

MHoOkecTBO, onepaluyi HaJa MHOXecTBaMH. Jlnarpammsbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO almapara JJIs ONMCAHMs PEaJbHBIX IIPOLIECCOB U SIBJICHUM, NpHU
peleHnH 3aa4 U3 APYTUX Y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, N0KA3aTEILCTBO.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydyebHOro mpenmera «MaremaTuka» JOJDKHO oOecreduBaTh JIOCTH)KEHHE Ha
YpOBHE cpeaHero oOmero o0Opa3oBaHMs CIEAYIOUIUX JHYHOCTHBIX, METalpeAMETHBIX |
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IpOrpaMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YOTCSL:

I'paxnanckoe BociMTaHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyarollerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHUHCKOrO OOIIECTBa, MPEICTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHUH, MOpOLENYp TpakIaHCKOTro oOIIecTBa
(BBIOOpPBI, OMpPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B
COOTBETCTBUH € UX QYHKLUUSAMHU U Ha3HAUECHUEM.

[TaTproTH4eckoe BOCIMTAHUE:

Cc(OPMHUPOBAHHOCTHIO POCCUHUCKOM I'pa)TaHCKOW MIEHTHUYHOCTH, YBAXEHHUS K MPOIIJIOMY
U HACTOALIEMY POCCUHCKOW MAaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSAM



POCCHICKMX MAaT€MAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JTOCTIKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH pOCCHIICKOro Hapoaa; c(hOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUM HayKd U JESTEIbHOCThIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

DCTeTU4ECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILIEHHWEM K  MHpYy, BKIIOYas O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXJE€HUN; BOCHPUUMYUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

®u3n4ecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO
(3n0poBO€ mUTaHME, COATAHCHUPOBAHHBIA PEKUM 3aHATUN M OTHAbIXa, peryisipHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
NEATENBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; UHTEPECOM K DPa3IHUYHBIM
chepaM npodeccnoHaNbHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIaHbl; TOTOBHOCTbIO M CHOCOOHOCTHIO K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHNN TPAKTUYECKUX 3a]a4 MAaTEMaTUHYECKON HAIIPABICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO HKOJIOTUYECKON KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAJIBHOM Cpelibl, OCO3HAHHUEM
rJI00aTBbHOTO  XapakTepa  JKOJIOTMUECKUX  MpoOJieM; OpUeHTalue Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHus 3a1ad B 00JacTU OKpYXaloIle cpelbl, MIaHupOBaHUS
IIOCTYINKOB U OLIEHKN UX BO3MOKHBIX NOCJIEACTBUMN JUISl OKPYXKAIOIIEH Cpebl.

[lenHOCTH Hay4YHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepbl
YEJI0BEUYECKOUN EATEeNbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH I Pa3BUTHUS LMBUIM3ALUY;
OBJIQJICHUEM $S3bIKOM MATEMaTHUKW W MAaTE€MaTUYECKOW KyJIbTYypOH KaK CPEICTBOM IO3HAHUs
MHpA; TOTOBHOCTBIO OCYIIECTBJSATh IPOCKTHYIHO U  HCCIEA0BATEIIbCKYIO JI€ATEIbHOCTh
WHJMBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3ynbTaThl OCBOEHUS MPOrpaMMBbl ydeOHOTO npeaMeTa «MaremMaTukar
XapaKTepU3ylOTCSd  OBJAJEHUEM  YHMBEPCAJIbHBIMU  HO3HAGAMENbHLIMU  OCliCIBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBLIMU — OeUCMBUAMY, — YHUBEPCATbHbIMU — pe2ylamUeHbIMU
oeticmeusmMu.

1) Vuusepcanvhvie nosnasamenshole Oeticmeusi, obecneuugaom Gopmuposanue 6a306bix
KOCHUMUBHLIX NPOYECco8 00yuarowuxcsi (0ceoeHue memooos NOZHAHUS OKPYHCAIOWe20 MUpd,
npuUMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayuet).

ba3oBble lornyeckue AeCTBUA:



BBISBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNA MEXAY MOHATUSAMH; (HOPMYIHPOBATH OINpPENEICHUS MOHITUH;
yCTaHaBIIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKALMU, OCHOBaHUSA JUIst 0000IIeHUsS
U CPaBHEHMSI, KDUTEPUU IIPOBOIMMOIO aHAIN3a;

BOCIPUHUMATh, (POPMYIHPOBATh U MPE0OPa30BHIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (aKTax,
JAHHBIX, HAONIOJCHHUAX M YTBEPXKACHUSX; Mpeuiararb KPUTCPUH JUISL BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTUUECKUX YTBEP)KIEHUH (IIpsiMble
U OT TPOTHBHOIO), BBICTpauBaThb AapryMEHTAlMI0, NPUBOJUTH IMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYK/IECHHUS U BBIBOJIBI;

BBIOMpaATh CHOCOo0 perieHus ydeOHOW 3ajayu (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

BasoBrle ucciaemoBaTeIbCKUE JSHCTBHS:

WCIIOJIb30BaTh  BONPOCHI  KaK  HCCIIEOBATEIbCKHA ~ WHCTPYMEHT  I[TO3HAHUS,
(hopmMyaupOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3ULHIO,
MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMHU, SIBIICHUSMHU, TIPOLIECCAMH;
CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTAThH MPEAIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmanmeii:

BBISIBIIAATH AeQUIUTH MHGOPMAIUK, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIPOC U
JUIS pEIIeHUs 3a/1a4H;

BBHIOMpATh MHQPOPMAIMI0 U3 HUCTOYHUKOB pa3IUYHBIX THUIIOB, AaHAIU3UPOBATb,
CUCTeMAaTHU3UPOBaTh U HUHTEPIPETHUPOBATH WHMOPMAIUIO PA3IUYHBIX BUAOB U (GOpM
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TPEACTaBIAT, €€ B  pa3nuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUdecKH;

OIICHUBATh HAAE&KHOCTh HWHPOpPMAIMM TIO0 CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvle KOMMyHUKAmMue@Hble Oelicmeus, 00ecnequsarm coopmupoeanHocns

COUUAIbHBIX HABLIKO6 06yqai0w;ux0}z.
OO01enue:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTB CYXXICHUA B COOTBCTCTBUHU C YCIIOBHUAMHU U LCIISIMU
O6H.[€HI/I$I; SICHO, TOYHO, TI'PaMOTHO BbIPpAXAaTb CBOK TOYKY 3pCHUA B YCTHBIX U



IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y pELIeHMs 3aa4l, KOMMEHTUPOBATh
IIOJTY4ECHHBIN pe3yNbTart;

B X0JIe 00CYKJICHUS 3a]aBaTh BOIIPOCHI 10 CYIECTBY 00CYKIaeMON TEMBbI, TPOOIEMBI,
pelmlaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE HAa IIOMCK PEIIEHUs;
COMOCTABJIATh CBOU CYXKIEHHS C CYXJACHUAMHU JpPYIMX YYaCTHMKOB JMAJIOra,
oOHapyXHMBaTh Pa3IMUne U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH popme GopMyarpoBaTh
pasHoIJIacusi, CBOM BO3paKEHMS,;

MIPEJICTaBIATh PE3YNIbTaThl PELICHUs 3a7auu, IKCIEPUMEHTA, UCCIEA0BAHUSA, IPOEKTA;
CaMOCTOSITEJIBHO BBIOMpATh (opMaT BBICTYIUIEHHS C YYETOM 3ajad Ipe3eHTalUd U
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

MIOHUMAaTh M HMCHOJb30BaTh MPEUMYILECTBa KOMAaHIHOW M MHAMBHIYaIbHOU pPabOTHI
IIpH pelIeHUH Y4eOHbIX 3aJad; MpPUHUMATh LEJdb COBMECTHOW JEsTeNbHOCTH,
IUIAaHUPOBATh OpraHM3allMI0 COBMECTHON palOThl, pacmpenensTb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKJIaTh TMpoOlLecC M pe3ynbTarT paboThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH CBOU
JNEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvnoie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue CMoiClo8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranu3zanus:

COCTaBJIATH IUIAH, aJTOPUTM pEUICHHs 3a/Jadyd, BHIOMpaATh CroOco0 pelieHus ¢ y4éToMm
HMMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUAaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/IeTh HAaBbIKAMM I[O3HABATEJIbHOM peQUEeKCUM KaK OCO3HAHUS COBEpILIAeMbIX
JNEUCTBUH M MBICIHUTENBHBIX IPOLECCOB, MX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKon
3aJauuy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HMKHYTbH NP PELICHUH 3a7ayd, BHOCUTH
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTMDKEHUS] WIM HEJIOCTH)KEHUS Pe3ylIbTaTOB JESATEIbHOCTH, HAaXOJIUTh OIIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOTO Kypca «AnredOpa M Hayala MaTeMaTUYECKOTO aHajH3a» Ha YpOBHE
cpenHero oo6iero obpa3zoBaHus JA0KHO 00ECHEUHBATh JOCTIKEHUE CIEIYIONIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:
10 KJIACC
Yuciaa v BbIYMCTIEHUS
OnepupoBaTh MOHATHSIMH: paAlMOHATBHOE M JEHCTBUTEIHHOE YHCIO, OOBIKHOBEHHAs U
necsiTuuHasi APoOb, TPOIEHTHI.



BeimonHATe  apudMeTHyecKue oOmnepanud ¢  PaluOHAIBHBIMA W JICHCTBUTEIHHBIMU
YHCIIaMU.

BrImoyHAT, TIpHONMKEHHBIC BBIYHCICHUS, WCHONB3YS MpaBujia OKPYIJICHHS, [eaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BEIYMCICHUH.

OnepupoBarh MOHATHSIMH: CTCIICHb C IEJIBIM IMOKa3aTeleM; CTaHIapTHas (opMa 3arucu
JNCUCTBUTEILHOTO YHCIIA, KOPEHb HATYPAJTbHON CTEICHH; HMCIIOJIB30BATh MOIXOISIIYI0 (hOopMy
3aMUCH ACUCTBUTEIBHBIX YUCEI JIUISl PEIICHUS MPAKTUUECKHUX 33/1a4 U MIPEICTABJICHUS TaHHbIX.

OnepupoBaTh TMOHATHUAMH: CHHYC, KOCHHYC W TaHIE€HC IPOU3BOJBHOTO YIJIa;
MCII0JIb30BATh 3aMKUCh TPOU3BOJIBLHOTO yIJIa Yepe3 0OpaTHbIC TPUTOHOMETPUUYCSCKUE (DYHKITHH.

YpaBHeHUs1 U HEPaBEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; 1IE€JI0€, PAllMOHAIBHOE,
HppaIMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE,

BeimoyHATE  TIpeoOpa3oBaHUsS — TPUTOHOMETPHYECKUX  BBIPAKEGHHW W peliarh
TPUTOHOMETPUYECKHE YPABHEHHUSI.

BrImostHATE TipeoOpa3oBaHus MENBIX, PAllHOHAIBHBIX U UPPANUOHAIBHBIX BBIPAKCHUN H
pelraTh OCHOBHBIC THITHI IIEJIBIX, PAIlHOHATBHBIX W UPPAITUOHATLHBIX YPABHCHHUI W HEPABCHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PEIICHUS MAaTEeMAaTHYEeCKUX 3a7ad U 3a7ad U3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

MogenupoBaTh peajbHBIE CHTYalldd Ha S3bIKE€ aiareOphl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEpaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIENOBaTh IOCTPOEHHbIE MOJEIH C
HCI0JIb30BAHMEM ammapara ajareOphl.

DyHKUUM U TPaPUKH

OnepupoBaTh NOHATHAMU: (PYHKIHS, CIOCOOBI 3aAaHus (HYHKIIUH, 00IacTh ONpeeeHUs
Y MHOXECTBO 3HaueHUN QYyHKINU, TpaPuK QYHKIINH, B3aUMHO 00paTHbIE (YHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTH M HEYETHOCTh (YHKUMM, HyIu (QyHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUH )1 pEIICHUST YpaBHEHUH.

Crpouth ¥ uyuTaTh Tpaduku JTUHEHHOW (DYHKIHMH, KBaIpPaTHYHOW (PYHKIIMH, CTEHIEHHOM
(YHKIHH C LEJIbIM OKa3aTEeJIEM.

Hcnonb3oBath rpapuku QyHKIUN IS MCCIEI0BAaHUS MPOLIECCOB M 3aBHUCHUMOCTEH Mpu
pelIeHUH 3a/la4 U3 APYruX Y4eOHBIX MPEIMETOB W pealibHOM >KWU3HHU; BbIpakaTh (opMylaaMu
3aBUCHUMOCTHU MEX]1y BETUUMHAMH.

Hauana MmaTemMaTH4ecKkoro anajimsa

OnepupoBaTh MOHATHSAMH: IOCIEIOBATEIBHOCTD, apUPMETHUECKass U TeoMeTpudecKas
MIPOrPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIoIIas reoOMeTpruecKas MpoTrpeccHs, cymma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIHLHOCTEH M MPOTPECCUM I PEIICHUS PealbHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATHUSAMHI: MHOXECTBO, OTI€pPAIH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Jjs OMUCAHUSI PEaIbHBIX TPOIECCOB
U SIBIICHUH, TP PEIICHUH 33]a49 U3 IPYTUX Y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPEEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
UYucnosele QyHKIUU 5) DJIEeKTPOHHBIHN pecypc
Tpuronomerpuueckue GyHKIHH 19 3 DJIEKTPOHHBIN pecypc
TpuroHomeTpuueckre ypaBHEHUS 8 DJIEKTPOHHBIN pecype
[IpeoOpaszoBaHre TPUTOHOMETPHUUSCKUX .
peobp . p p 12 1 3 DIIEKTPOHHBII pecypc
BBIpKCHUH
[IpousBoHas 22 2 6 DJIEeKTPOHHBIHN pecypc
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS .
2 2 1 1 DJIEKTPOHHBIN pecype
3HaHUHI
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 9 21



https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya?ysclid=lijh8tvb5b385807300
https://wika.tutoronline.ru/algebra/class/10/opredelenie-chislovoj-okruzhnosti-v-matematike?ysclid=lijhc4iwgq434365917
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-uravneniyab/arkkosinus-i-reshenie-uravneniya-cos-t-a?ysclid=lijhqwait7684433907
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/summa-beskonechnoy-geometricheskoy-progressii
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
Ne
1/ Tema ypoka KOHTpo.m,H HpaKanec I[aTa 3J1€KTp0HHble Ill/l(l)pOBble
0 Bcero - KHe H3yUYeHust o0pa3oBaTe/ibHbIE PeCypChI
padoTsl
YuciioBbie pyHkuuu (54)

OmnpeneneHne YUCIOBOH QYHKIHH U https://interneturok.ru/lesson/a

CrocoOsbI e€ 3a1aHms lgebra/10-klass/chislovye-

1 0 1 02.09.2 funktsii/opredelenie-
chislovoy-funktsii-sposoby-
ee-zadaniya

CsoiicTBa (hyHKIIUH https://interneturok.ru/lesson/a
1 0 0 04.09.24 Igebra/10-klass/chislovye-
funktsii/svoystva-funktsiy
CaoiicTBa (hyHKITUH 1 0 1 05.09.24
OOpartHas GpyHKIUS 1 0 1 11.09.24
Kontponsnas padora Nel «Hucnosbie 1 1 0 13.09.24
byHKIII
Tpuronomerpuyeckune pynkouu (194)
YucrnoBas OKpY)KHOCTh https://interneturok.ru/lesson/a
1 0 0 14.09.24 lgebra/10-

klass/trigonometricheskie-
funkcii/chislovaya-



https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/opredelenie-chislovoy-funktsii-sposoby-ee-zadaniya
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/svoystva-funktsiy
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/svoystva-funktsiy
https://interneturok.ru/lesson/algebra/10-klass/chislovye-funktsii/svoystva-funktsiy
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2

okruzhnost-2

Yucnoast OKpy’>KHOCTb Ha

7 & 25.09.24
KOOpl[I/IHaTHOI/I IIJIOCKOCTH
8 Yucnosas OKPYXKHOCTE 27.09.24
Ha KOOp)II/IHaTHOI/I IIJIOCKOCTHU
KonTtponsHast padota Ne 2 «Hucnoas
Cunyc u kocunyc. TaHreHc u https://zaochnik-
KOTaHTEHC. i

10 04.10.24 cqm.co_m/spravoc_hnllflmatem
atika/trigonometrija/sinus-
kosinus-tangens-i-kotangens/

Tpuronomerpudeckne GyHKIHN https://lIc.rt.ru/classbook/mate
YHUCJIIOBOI'O apryMeHTa ika-10- i -i-

1 prym 09.10.24 m.atlka 10 k.Iass/cr'nslovve |
trigonometricheskie-funktsii-
profilnyi-uroven-815/5164

Tpuronomerpuyeckre GyHKIUN https://interneturok.ru/lesson/a
YTJIOBOTO apryMeHTa Igebra/lO-
klass/trigopnometricheskie-

12 11.10.24 . ) )
funkcii/trigonometricheskie-
funktsii-uglovogo-argumenta-
2

13 Tpuronomerpuueckue GyHKIUH 16.10.24

er'IOBOFO aprMeHTa
14 CDOpMy.TIBI MMPpUBCACHUA 18.10.24
15 ®opMyibl IPUBEICHUS 93.10.24 https://resh.edu.ru/subject/less

on/3490/conspect/199397/



https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/chislovaya-okruzhnost-2
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://zaochnik-com.com/spravochnik/matematika/trigonometrija/sinus-kosinus-tangens-i-kotangens/
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://lc.rt.ru/classbook/matematika-10-klass/chislovye-i-trigonometricheskie-funktsii-profilnyi-uroven-815/5164
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://interneturok.ru/lesson/algebra/10-klass/trigonometricheskie-funkcii/trigonometricheskie-funktsii-uglovogo-argumenta-2
https://resh.edu.ru/subject/lesson/3490/conspect/199397/
https://resh.edu.ru/subject/lesson/3490/conspect/199397/

16 KonTpomnsnas padora Ne3 1 1 0 95 10.24
«Tpuronomerpuyeckue GyHKIAN
17 ®dyHknuu y=sin X, ee CBOKWCTBA U 1 0 0 06.11.24 ht_tps://fogford.ru/wﬂg/m_atem
rpadux atika/svoistva-funktsiy-sin
@yHKIMN y=COS X, X CBOMCTBA U httos://foxf iki
18 | rpagu 1 0 1 08.11.24 t_tps.// o>_< ord.ru/wiki/matem
atika/grafikcos
[MepuoaguuHOCTh GYHKIMN y=SIN X, https://reshator.com/sprav/alg
y=C€0s X ebra/10-11-klass/funkciya-y-
COSX-SVOjstva-i-
1 1 13.09.24 .
o 0 0 3.09 grafik/?utm_referrer=https%3
A%2F%2Fwww.google.com
%2F
20 [IpeobpazoBanue rpaduxor § 1 0 0 15.09.24
TPUTOHOMETPUYECKUX (PYHKIIHIM
21 [IpeoGpa3zoBanue rpaduxon § 1 0 1 20.11.24
TPUTOHOMETPUYECKUX (PYHKIIHIMA
dyukmu y=tg X, y=ctg X, https://resh.edu.ru/subject/less
22 . 1 0 0 22.11.24
UX CBO#CTBA U rpaduku on/3943/conspect/200824/
o3 | Pymwmi y=g X, y=Cig X, 1 0 0 27.11.24
WX CBOMCTBA U rpaduku
KonTponsnas pabota Ne4 «ColicTBa u
24 rpauKu TPUTOHOMETPUICCKUX 1 1 0 29.11.24
G yHKIHI
Tpuronomerpuyeckue ypasuenus (84)
95 Apkxocunyc. Pemenue ypaBHeHus 1 0 0 04.12.24 http://www.56bits.ru/materials
/algebra/10/glava-3-



https://foxford.ru/wiki/matematika/svoistva-funktsiy-sin
https://foxford.ru/wiki/matematika/svoistva-funktsiy-sin
https://foxford.ru/wiki/matematika/grafikcos
https://foxford.ru/wiki/matematika/grafikcos
https://reshator.com/sprav/algebra/10-11-klass/funkciya-y-cosx-svojstva-i-grafik/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://reshator.com/sprav/algebra/10-11-klass/funkciya-y-cosx-svojstva-i-grafik/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://reshator.com/sprav/algebra/10-11-klass/funkciya-y-cosx-svojstva-i-grafik/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://reshator.com/sprav/algebra/10-11-klass/funkciya-y-cosx-svojstva-i-grafik/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://reshator.com/sprav/algebra/10-11-klass/funkciya-y-cosx-svojstva-i-grafik/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://reshator.com/sprav/algebra/10-11-klass/funkciya-y-cosx-svojstva-i-grafik/?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://resh.edu.ru/subject/lesson/3943/conspect/200824/
https://resh.edu.ru/subject/lesson/3943/conspect/200824/
http://www.56bits.ru/materials/algebra/10/glava-3-trigonometricheskie-uravneniya/arkkosinus-reshenie-uravneniya-cos-t-a-s/
http://www.56bits.ru/materials/algebra/10/glava-3-trigonometricheskie-uravneniya/arkkosinus-reshenie-uravneniya-cos-t-a-s/

cost =a

trigonometricheskie-
uravneniya/arkkosinus-
reshenie-uravneniya-cos-t-a-s/

Apxkkocunyc. Pemienne ypaBHeHus

Apkcunyc. Pemenune ypaBHeHHs
ApKTaHTEHC ¥ apKKOTaHTeHC. Perenue https://infourok.ru/prezentaciy
ypaBHeHHMIA tan x=a,cot x=a a-po-matematike-na-temu-
reshenie-trigonometricheskih-
08 13.12.24 esne e.t IQO ometriches
uravneniy-i-neravenstv-
arksinus-arkkosinus-
arktangens-450755.html
APpKTaHT€HC U apKKOTaHreHC. Penenue
29 | ypaBuenwmii tan x=a,cot x=a 18.12.24
Perrenne TpPUrOHOMETPHYECKUX https://youclever.org/book/trig
30 | ypaBHeHuit 20.12.24 onometricheskie-uravneniya-
1/
Peurenne TpuroHoMeTpu4ecKux
31 ypaBHEHHUIA 25.12.24
Koumponvnasa paboma Ne 5
32 27.12.24

«Tpueconomempuueckue ypasHeHus»

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BbIpaxkeHuii (124)



http://www.56bits.ru/materials/algebra/10/glava-3-trigonometricheskie-uravneniya/arkkosinus-reshenie-uravneniya-cos-t-a-s/
http://www.56bits.ru/materials/algebra/10/glava-3-trigonometricheskie-uravneniya/arkkosinus-reshenie-uravneniya-cos-t-a-s/
http://www.56bits.ru/materials/algebra/10/glava-3-trigonometricheskie-uravneniya/arkkosinus-reshenie-uravneniya-cos-t-a-s/
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-trigonometricheskih-uravneniy-i-neravenstv-arksinus-arkkosinus-arktangens-450755.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-trigonometricheskih-uravneniy-i-neravenstv-arksinus-arkkosinus-arktangens-450755.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-trigonometricheskih-uravneniy-i-neravenstv-arksinus-arkkosinus-arktangens-450755.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-trigonometricheskih-uravneniy-i-neravenstv-arksinus-arkkosinus-arktangens-450755.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-trigonometricheskih-uravneniy-i-neravenstv-arksinus-arkkosinus-arktangens-450755.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-trigonometricheskih-uravneniy-i-neravenstv-arksinus-arkkosinus-arktangens-450755.html
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/

CuHHYyC 1 KOCHHYC CyMMBI U pa3HOCTH

https://www.kursoteka.ru/cour

33 | aprymeHTOB 10.01.25 se/2934/lesson/9517/unit/2399
0
CuHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH
35 TaHreHc CymMMbl U pa3HOCTH 17 01.25
apryMEHTOB
®dopMyIbl TBOWHOTO apryMeHTa. https://dl.bsu.by/mod/book/vie
36 | ®opMyIibl TOHMKEHUS CTETICHH 22.01.25 w.php?id=10175&chapterid=
1256
@opMyIbl JBOMHOTO apryMeHTa.
37 @opMyIIbl TOHUKEHUS CTENIEHU 24.01.25
®opmysbl JBOMHOTO apryMeHTa.
38 @OopMyIIbl TOHUKEHUS CTEIIEHN 29.01.25
IIpeoOpazoBanue Cymm https://Ic.rt.ru/classbook/mate
TPUTOHOMETPHUECKUX (HYHKINI B matika-10-
[IPOU3BEICHUS klass/preobrazovanie-

39 31.01.25 . . -
trigonometricheskih-
vyrazhenii-profilnyi-
uroven/5203

[IpeoGpazoBanue cymm

40 | TPUTOHOMETPUYECKHX (YHKINN B 05.02.25
MIPOU3BENCHUS

41 | [IpeoOpa3zoBaHue CyMM 07.02.25



https://www.kursoteka.ru/course/2934/lesson/9517/unit/23990
https://www.kursoteka.ru/course/2934/lesson/9517/unit/23990
https://www.kursoteka.ru/course/2934/lesson/9517/unit/23990
https://dl.bsu.by/mod/book/view.php?id=10175&chapterid=1256
https://dl.bsu.by/mod/book/view.php?id=10175&chapterid=1256
https://dl.bsu.by/mod/book/view.php?id=10175&chapterid=1256
https://lc.rt.ru/classbook/matematika-10-klass/preobrazovanie-trigonometricheskih-vyrazhenii-profilnyi-uroven/5203
https://lc.rt.ru/classbook/matematika-10-klass/preobrazovanie-trigonometricheskih-vyrazhenii-profilnyi-uroven/5203
https://lc.rt.ru/classbook/matematika-10-klass/preobrazovanie-trigonometricheskih-vyrazhenii-profilnyi-uroven/5203
https://lc.rt.ru/classbook/matematika-10-klass/preobrazovanie-trigonometricheskih-vyrazhenii-profilnyi-uroven/5203
https://lc.rt.ru/classbook/matematika-10-klass/preobrazovanie-trigonometricheskih-vyrazhenii-profilnyi-uroven/5203
https://lc.rt.ru/classbook/matematika-10-klass/preobrazovanie-trigonometricheskih-vyrazhenii-profilnyi-uroven/5203

TPUTOHOMETPUYECKUX (PYHKIUI B
IIPOU3BEICHUS

[IpeoOpazoBanme Mpon3BeICHU
TPUTOHOMETPHUYECKUX (PYHKIUH B

42 0 12.02.25
CYMMBI
Tpeodpasosanne nponsseneHuii https://dI.bsu.by/mod/book/vie
43 | TPHTOHOMETPHIECKHX (yHKIMI B 0 14.02.25 w.php?id=10176&chapterid=
CYMMBI 1263
Konmponvnas paboma Ne 6
44 «Ilpeobpazosanue 1 19.02.25
MPULOHOMEMPUYUECKUX BbIPANCCHULLY
IIpousBoanas (224)
45 [Ipenen mocaem0BaTeIbHOCTH 0 21.02.25 http://mathpr(?fl.ru/predel pos
ledovatelnosti.html
CymMa OeCKOHEYHOH TeOMETPUIECKOI
46 MIPOrPECCHUHU. 0 26.02.25
47 | Hpenen GyHKum 0 28.02.25
Omnpe/ernenre mpOru3BOIHOM https://resh.edu.ru/subject/less
48 0 04.03.25 0n/4923/conspect/200979/
49 | Ompenenenue mpousBoaHOM 0 06.03.25
50 Brruncnenue IMPONU3BOAHBIX 0 11.03.25



https://dl.bsu.by/mod/book/view.php?id=10176&chapterid=1263
https://dl.bsu.by/mod/book/view.php?id=10176&chapterid=1263
https://dl.bsu.by/mod/book/view.php?id=10176&chapterid=1263
http://mathprofi.ru/predel_posledovatelnosti.html
http://mathprofi.ru/predel_posledovatelnosti.html
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/

Breraucnenune IMPOU3BOAHBIX

https://resolventa.ru/pravila-

1 13.03.2 L .
> 3.03.25 vychisleniya-proizvodnykh
5o | Beramcienue npousBoIHbIX 18.03.25
VYpaBHEeHHE KacaTeIbHOU K TpaduKy https://skysmart.ru/articles/ma
53 | dysKIMH 20.03.25 thematic/uravnenie-
kasatelnoj-k-grafiku-funkcii
VYpaBHeHHE KacaTelbHON K rpaduKy
o4 yHKIHIH 03.04.25
VYpaBHeHHE KacaTelbHON K rpaduKy
55 | (pynkuun 08..04.25
VYpaBHeHHE KacaTeIbHOM K TpaduKy
56 | pynkuun 10.04.25
7| Lo oo 10
58 HccnenoBanue GpyHKIU Ha 17.04.25 https://urok.1sept.ru/articles/6
MOHOTOHHOCTb U DKCTPEMYyMBbI 68741
UccnenoBanue QpyHKIuii Ha
59 | MoHOTOHHOCTH H AKCTPEMYMBI 22.04.25
UccnenoBanue QpyHKIMi Ha
60 | monoToHHOCTB H AKCTPEMYMBI 24.04.25
61 | [loctpoenue rpadukos GpyHKumit 29 04.25



https://resolventa.ru/pravila-vychisleniya-proizvodnykh
https://resolventa.ru/pravila-vychisleniya-proizvodnykh
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
https://urok.1sept.ru/articles/668741
https://urok.1sept.ru/articles/668741

[Toctpoenue rpadukoB GpyHKIMH

62 1 0 1 01.05.25
Haxoxnenne HanOoJIbIINX U https://multiurok.ru/files/prim
63 | HANMCHBIINX 3HAYEHUN BETNIMH 1 0 0 06.05.25 enenie-proizvodnoi-dlia-
nakhozhdeniia-naibolsh.html
Haxoxnenne HanOOIBIINX U
64 HAaVMEHBIINX 3HAYEHUI BEIUYNH 1 0 0 08.05.25
Haxoxnenne HanOOJIBIINX U
65 . 1 0 1 13.05.25
HAVMEHBIINX 3HAYEHUI BEJIUYNH
66 Konmponvnas paboma Ne ]v] 1 1 0 15.05.25
«IIpumenenue npouz800HOUY
IloBTOpeHue u 0000meHHne (24)
67 IToBTOpEeHUe U 0600IEHHE. 1 0 1 20.05.25
68 [ToBTOpEeHME M 000OIIECHNE. 1 1 0 22.05.25
OBIIEE KOJIMYECTBO YACOB I10 68 9 21

I[TPOTPAMME



https://multiurok.ru/files/primenenie-proizvodnoi-dlia-nakhozhdeniia-naibolsh.html
https://multiurok.ru/files/primenenie-proizvodnoi-dlia-nakhozhdeniia-naibolsh.html
https://multiurok.ru/files/primenenie-proizvodnoi-dlia-nakhozhdeniia-naibolsh.html

