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IF'YMAaHHUTApPHOI'O HAIIPABJICHUA

Jumurposrpazu, 2024
MHOACHUTEJIBHAS 3AIIMCKA

[Tporpamma yuebHOTO Kypca «Anredpa u Hayalia MaTeMAaTUYECKOTO aHaIn3a» 0a30BOTO
ypoBHs s y4ammxcs 11 kimacca paszpaborana Ha ocHOBe dDenepallbHOTO ToCy/IapCTBEHHOTO
00pa30BaTEeNBHOrO CTAaHJApTa CpemHero ooOmero oOpa3oBaHHS, C YYETOM COBPEMEHHBIX
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MHUPOBBIX TpeOOBAHUH, MPEIBIABIAEMBIX K MaTeMaTH4eCKoMy OOpa30BaHUIO, U TpaaULUi
poccuiickoro oOpa3oBanus. Peanuszanus mporpamMMbsl oOeclieuMBaeT BIAJCHUE KIFOYEBBIMU
KOMIIETEHIMSIMHU, COCTABJISIONIMMH OCHOBBI JUISI CaMOPa3BUTHs M HEMPEPHIBHOTO 00pa3oBaHus,
LIEJIOCTHOCTH  OOLIEKYJIBTYPHOTO, JHMYHOCTHOIO U IIO3HABATEIBHOTO PAa3BUTUS JMYHOCTH
o0ydaromuxcs.

Kypc «Anredbpa u Hayasa MareMaTH4YECKOrO aHaIW3a» SIBJSETCS OJHUM U3 Haubolee
3HAUMMBIX B IpPOrpaMMe CTapliel IIKOJIbI, MOCKOJIBbKY C OJIHOW CTOPOHBI OH O0ecreunBaeT
MHCTPYMEHTAJIbHBIE OCHOBBI JJII M3yY€HHUS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C JAPYroi
CTOpOHBI (OPMHUPYET JOrMYeckoe U aOCTPaKTHOE MBIIUICHHE YYaluXcsi Ha YpOBHE,
HEOOXOUMOM  JUIi  OCBOEHHSI KypcoB  HMH(POpPMATHKH, OOIECTBO3HAHUS, MHCTOPUH,
CIIOBECHOCTU. B paMkax gaHHOro Kypca oOydyaromuecsi BJIaJClOT YHUBEPCAIbHBIM SI3IKOM
COBPEMEHHOW HayKH, KoTopas (popMyIHpyeT CBOU JOCTHKEHUSI B MaTeMaTUYeCKOil popme.

Kypc anreOpel ¥ HayaJbHOTO MaTEMaTHYECKOT'O aHAIM3a 3aKJIaJbIBA€T OCHOBBI JUIS
MOJTyYEHHUsl 3HAHUHM O 3aKOHAaX (PU3UKU, XUMUU, OMOJOTUH, TOHUMAHUS OCHOBHBIX TEHICHIIMM
HSKOHOMHKHM W KOHIEMIHHU KU3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BaTh MX B MOBCEAHEBHOW XHU3HU. B TO xe
BpeMs BiaJicHHe aOCTPaKTHBIMU M JIOTHYECKMMHU CTPOTMMH MAaTeMaTHYECKUMH KOHCTPYKLUSMHU
pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh 0OOCHOBAaHHOCTh YTBEPIKICHUH,
UCMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTHIO, (OPMHPYET
KpeaTUBHOE U KPUTUYECKOE MbILIUIeHHE. B Xo/ie nu3yyeHus anredpsl 1 Hauyajga MaTeMaTUYeCKOro
aHaJM3a B cTapllIel mIKojie 00yJarolrecs Moay4yatoT HOBBIN OIBIT PELICHUs PUKIIAIHBIX 3a/1a4,
CaMOCTOSITENIHO CTPOS MaTeMaTHYECKUE MOJIETTH U COOTBETCTBYIOIINE JIOTHYECKHE BHIBOJIBI,

Kypc obecrieunBaeT BOoCHMTATENbHBIA MOTEHIMAN, KOTOPHIM peajau3yeTcsl Kak depes
y4eOHBI MaTepuas, crnocoOCTBYs (POPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4Yepe3
CMELUAIBHYIO YUYeOHYIO JeSTEeIbHOCTb, TPEOYIOIIYI0 CaMOCTOSITEIbHOCTH, OCTOPOKHOCTH,
MPOJOKUTEILHOCTH BHUMAHUS M OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJIbTar.

B ocHoBe mMeToaMkM anreOpandeckoro oOy4deHHs M Hayala MaTeMaTHMYecKOro aHaju3a
JIKUT JAESITETbHOCTHBIN MPUHIUI 00YUYEeHHUS.

Crpyktypa Kypca «Anrebpa M Hayajga MaTeMaTHUECKOTO aHaju3a» BKIIOYAET
CIIEyIOIIME COJEep)KAaTeIbHO-METOAMYECKre JIMHUU: «Yuciaa W BeIMUCIEHU», «DyHKIUU U
rpaduku», «YpaBHeHHUS U TpeoOpazoBaHus», «Hadanma MaremMaTudeckoro aHasusay,
«MHOXecTBa U Jorukay». Bce ocHOBHBIE COJlepKaTEIbHO-METOANUECKHUE JIMHUN U3Y4YaroTCsl Ha
NPOTSDKEHUM JABYX JIET OOy4eHHUs B CTapIlei MIKOJe, €CTeCTBEHHO MOIONHSSA IpYyr JApyra u
MOCTETIEHHO  HAChIIasicsi HOBBIMM TeMaMH U  pasfenaMu. [laHHBIH  Kypc — sBisercs
UHTETPaTUBHBIM, IIOCKOJIBKY B €r0 COJIEpP)KaHHE BXOAUT HECKOJIBKO MaTeMAaTHYECKUX
JUCHMIUIUH: anredpa, TPUTOHOMETPHUS, MaTeMaTHUECKUN aHaJu3, TEOpUsl MHOXECTB U T. A. Ilo
Mepe TOro Kak oOydaromiuecst BIaJClOT BCE Oosiee MHMPOKUM MaTeMaTHYeCKHM almnapaToM, y
HUX MOCTOSTHHO ()OPMHUPYETCS U COBEPUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUECKYIO0 MOJIENb
AHAJINTUYECKUX CUTyalluii, IPUMEHATh 3HAHUS,

CopepxarenpHo-MeTOMYEeCKass JUHUS «UYHCIO UM HMCHOJb30BAaHUE BBIUMCICHUN»
3aBepmiaeT (YHKIMM HAaBBIKOB MMEIOIIMXCS YHCEN, KOTOpble ObUIM HayaTbl B OCHOBHOM
mkosie. B Bbicmield  mikoige ocoboe  BHMMaHHME — yAenuTe  (OpPMHpPOBAHHIO  MPOYHBIX
BBIUMCIIUTENIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX B CE0S MCIOJIBb30BAHUE DPA3IUYHBIX (HOpM 3amucu
JEHCTBUTEIBHBIX YHCEJ, YMEHUE OCTOPO’KHO BBITIOJIHATH JECUCTBUS C HUMHU, J€JaTh NPUKUIIKY,
oLleHMBaTh pe3ynpTar. OOydaronyecs TMOJNyYalOT HaBBIKM MNPHOIMKEHHBIX BBIYHCIICHUH,
BBITIOJTHEHUSI JCWCTBUH € YuCIaMH, OOYYEHHBIMH B CTaHAAapTHOH (opme, HCIOIb30BaHUS
MaTEMaTHYECKUX KOHCTAHT, U3MEPEHNUS YUCIOBBIX BBIPAXKEHUH.

Jluaust «YpaBHEHHS U PUCYHKH» OCYIIECTBISICTCSl Ha MPOTSIYKEHUH BCEro OOydyeHHUs B
CTaplIed WIKOJIE, IOCKOJbKY B KaXIOM pas3ieie IpOorpaMMbl IPEAYCMOTPEHO PpELICHHE
COOTBEeTCTBYIOIIEH 3aaauu. OOydaromuecs: BIaJCIOT Pa3INuyHbIMU METOJIaMU PEIICHUH ILETbIX,
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paIoOHATBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTENbHBIX, TOTAPU(PMUUECKUX U TPUTOHOMETPHUUECKHIX
MoOJIeJIel, aHaJoTUd W uX cucteM. [logydeHHbIe METONbI HMCHOJB3YIOTCS TIPH pa3paboTKe
GYHKIMH C TIOMOIIBIO TPOU3BOAHOM, NPUKIANHBIX 3aJad M 3aJad Ha MPOXOXKICHUE
HAaUMEHBIINX U HAMMEHBIIUX pe3ysbTaToB GyHKIMM. [laHHas cofepxaTenbHas TMHUS BKIIOYAET
B ce0s Takke CMOCOOHOCTh YMEHHUH BBINOJHATH pacuéTsl 1Mo (opMmyiam, KOHBEPTHPOBATH
LeJble, PALMOHAIBHBIC, HPPAUOHAIBHBIE W TPUTOHOMETPUYECKHE BBIPAKEHHS, a TaKKe
BBIpQ)XKEHUS, COJEpIKaIlle CTerneHu M Jorapu¢msel. braronaps wnsydeHuro anreOpandeckoro
MaTepuaia MPOUCXOIUT JanbHellee pa3BUTHE aITOPUTMUUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS
yyaluxcs, pa3BUBAIOTCS HABBIKU JIEAYKTUBHBIX pPacCyXJIeHUil, ¢ paboToil ¢ CHMBOJBHBIMU
dbopMaMu, TpOSIBICHHEM 3aKOHOMEpPHOCTEH U  3aBUCUMOCTEH B BHJAE BEJIMYUH H
3aKOHOMepHOCTel. AnreOpa  mnpeanaraeT  A(pQeKTUBHbIE  HWHCTPYMEHTHI JJIs  PELICHUs
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3aJad, MCIIOJIb3ysS CBOM BO3MOXHOCTH B 00JIacTH
S3bIKOBOM HAYKH.

CopepxarenbHo-MeToinYecKas TUHUS « DYHKIMU U TpadUK» IIIOTHO MEperieTaeTcsl ¢
IPYTUMU JIMHUSMH Kypca, IIOCKOJIBKY B KaKOM-TO CMBICJIE 3aJaeTCsl IIOCIEN0BATEIbHOCTh
u3ydeHuss  Martepuana. 3yueHne  CTENEHHOW, TIOKa3aTeNbHOW, JIorapudMHUYecKod U
TPUTOHOMETPUYECKHX (DYHKIMH, MX CBOHCTB M TpauKOB, MCIOIb30BaHUE (QYHKUUH s
pelIeHus 3a/1a4 U3 APYruxX (U3NYECKUX BEIIECTB U OMpEJETeHHUE KU3HU TECHO CBS3aHO KaK C
MaTeMaTUYeCKUM aHaJIM30M, TaK U ¢ MAaTeMAaTHYECKUMU MOJAECIIAMU M mpumepamu. llpu stom
00J1bI1I0€ BHUMaHHUE yJenseTcs (pOpMUPOBAHUIO HABBIKOB BbIpaxeHHs! (OPMYJI B 3aBUCUMOCTHU
OT PA3WYHBIX BEIWYHMH, TOTYyYEHHBIX (PYHKIIMNA, TMOCTPOEHUS MX TpaduKoB. ITOT MaTepuai
COJIEPKUT COAECPIKATEIBHYIO JIMHUIK, OPUEHTUPOBAHHYIO HA Pa3BUTHE YMEHUH W HABBIKOB,
KOTOpPBIE MOKHO BBIP2)KaTh B 3aBUCHUMOCTH OT KpPYIHBIX BEIWYMH B Pa3lUYHBIX (opmax:
aHAJIMTUYECKOW, rpaduueckoil u cioBecHOl. Ero wu3yuenue oOecreynBaeT pa3BUTHE
JITOPUTMHUYECKOTO MBIIIICHUS,

ConepxarenpHasg nuHuA «Hawyana matemMaTH4ecKOro aHaian3a» IO3BOJSET YBEJIMYWTH
Kpyr Kak MaTeMaTUYeCKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIHBIX IJs OOY4YEeHHs, B KOTOPBIX
MOSIBJISIETCS.  BOBMOXKHOCTh  YUUTBIBaTH M CTPOUTh Tpaduku (QyHKUUH, ONpEeNeisiTh HX
HauOONbIINE W HAUMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMIAAhL M OOBEMBI TeJ, HaXOIUTh
CKOpPOCTb M YCKOpEHHME. Ipouecchl. JlaHHas coaep)kaTrelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHHUs MAaTeMaTUYECKUX MOJECIIEH CHUTyalud, HAaxXOXKJICHUsS HaWIyYIlIUX
peuieHuii B NPUKIaJHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKHX, 3aJladaX. 3HAKOMCTBO C
OCHOBAMH MAaTEMaTHMYECKOI'0 aHaji3a CIIOCOOCTBYET pa3BUTHIO aOCTpakTHOTrO, (opMaibHO-
JIOTUYECKOTO0 M  KPEaTHMBHOIO  MBIIUICHUS, (OPMHUPOBAHMIO YMEHMH, pacHoO3HABaHHIO
NIPOSIBJIICHUI €CTECTBEHHON MaTeMaTHKHU B HayKe, TEXHHKe U UcKyccTBe. O0yyaromuecs: y3HaoT
O BBIJIAIOIINXCS HAPYIICHUSX,

CopepxarenpHo-MeTOANYECKas TMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM IIOCBSIIEHA
JJIEMEHTaM TEOPUH MHOXECTBA. TE€OPETUKO-MHOKECTBEHHBIE IPEICTABICHNUS] TPOHU3BIBAKOT
BECh Kypc IIKOJBHOM MaTeMaTHKH U TpejjaraloT Hauboliee yHHMBEpCAIbHBIA  S3BIK,
OOBEIMHAIOMNN BCE pa3leNbl MAaTeMaTUKU U €€ MPUJIOKEHUS, KOTOPHIE CBS3bIBAIOT pa3HbIe
MaTeMaTH4ecKue JMCLMIUIMHBL B eauHoe uenoe. [IoatoMy BakHO JaTh IIKOJIBHUKY
BO3MOKHOCTb ITOHMMAaThb TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MATEMATHKH U
HCIIOJIB30BATh €r0 JUUIS BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa m Hayajia MaTeMaTUYECKOTO aHAIM3a» BKIIIOYEHBI TaKKE OCHOBBI
MaTe€MaTUYeCKOro0 aHajliu3a, KOTOPbIE IMO3BOJIAIOT IIOJIYYUTh HABBIKM IIOCTPOCHUS MOJEIEH
JAHHOM CHUTyalluM, 3TH MOJENM MCCIE0BaHUS C IIOMOIIbIO anredpbl 000pYyIAOBaHUA U
MaTeMaTU4YeCKOr0 aHalIu3a, a TAK)Ke Pe3yJIbTaTOB, IIOJIYYEHHBIX C IIOMOIIbI0 COOTBETCTBYIOIINX
pe3ynbTaToB. Takme 3amaHus BIUIETEHBl B KaXAbId pa3fen NpOrpaMMbl, IOCKOJIBKY BECh
Marepual Kypca IIHMPOKO MCIOJIb3YyeTCs Ul pelleHus NPUKIaAHbIX 3anad. llpu onpenenenuun
pa3IMyYHBIX MPaKTUYECKHX 3a/lady, Y4YacTBYIOIIUX B HAOIIOJATENbHOCTH, YMEHHE HaXOJUTh
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3aKOHOMEPHOCTH, abCTparupoBaTh, UCIOJIB30BATh AHATIOTHIO, 00CYKIaTh U KOHKPETU3UPOBATH
Borpoc. JlesTenpHOCTh 110 (POPMUPOBAHUIO HABBIKOB PEIIECHUS TPUKIAIHBIX 3a/1a4 3aBEPIIAcTCs
B TIpOLIECCe HM3yYeHHUs BCEX TeM Kypca «Anredpa M Havajla MaTeMaTUYECKOTO aHaIu3a.

B ydeOHOM TUTaHE MO M3YYEHHIO Kypca aireOpbl M HAYaJbHOTO MAaTEMaTHYECKOTO
aHanu3a Ha 6a30BoM ypoBHE B 11 kitacce oTBoguTCs 3 Yaca B HEJEINIO, BCETO 3a roJl 00y4eHUs —
102 gaca.

COJEPKAHUE YYEBHOI'O KYPCA
Yucsia ¥ BbIYUCTICHUSA

EctectBeHHbIe U Lienble unciaa. [Ipu3Haky JeIMMOCTH LEIbIX YUCEIL.

Crenensb ¢ panoHaibHBIMU pU3HaKaMu. CBOMCTBA CTENICHH.

Jlorapudm uncna. [lecaTuuHble U JIOTHYECKUE JIOTapU(MBL.
YpaBHeHus U cepTU(PUKATHI

[TpeoOpa3oBanue BbIpaXKEHUM, COAEPIKAIINX JIOTApU(PMBI.

[IpeoOpa3zoBaHue BbIpaXeHH, COIEPIKALIUX CTENEHH C PallMOHAIBHBIMU MPU3HAKAMH.

IIprMepsl TPUrOHOMETPUUYECKUX TOKa3aTeNeH.

[Toka3aTenbHble YpaBHEHUS U CUMBOJIBI.

Jlorapudmuueckue ypaBHEHHUsI U CUMBOJIBI.

Cucrembl TMHEMHBIX JaHHBIX. Pelenne npukiaHbiX 3a4a4 ¢ IOMOIIbIO CUCTEMBbI
JIMHEUHBIX MOJEIIEH.

Cucremsl 1 obecrieueHre parmoOHAIBHBIX 00Pa3IloB U aHAJIOTOB.

[IpuMeHeHrEe METO/I0B, CUCTEM U MPeOOpa30BaHUM I PELICHUs] MaTeMaTUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTel HayKU U peanbHOM JKU3HH.
DYyHKUMH U TPaPUKU

Oyukuus. Ilepuoanueckue pyHkuu. OyHKIUS TPOMEXKYTKH MOHOTOHHOCTH. DYyHKIIUU
MaKCUMyMOB U MUHMUMYMOB. Hanbosbiee 1 HauMeHblee 3HaueHne QyHKIMHY Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TPaQUKH.

ITokazarenbHas u norapupmuueckas GyHKINU, UX CBOICTBA U IpadUKH.

Ucnons3zoBanue QpyHKIMi rpad@uKOB A PEIICHUH MAaTEMAaTHYCCKUX U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue GyHKIMHA rpauKoB JUIsl KCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE MIPUBOJIAT K PELIEHUIO IPOOJIEM, CBA3AHHBIX C IPYTUMU XUMUYECKUMU BEIIECTBAMU U
OLICHKOM JKU3HHU.
Hayana maTteMaTH4eCcKOIo aHAIM3a

HenpepsiBHble QpyHKIIMH. MeTOA HHTEPBAJIOB JUIsl PACTBOPOB aHAJIOTOB.

[IpousBoanas ¢pyukius. ['eomerprueckuil U GU3NYECKUN CMBICI IPOU3BOIHOM.

[TpousBoHbIe 3n1eMeHTapHble QyHKIMH. DOpMYIIbl HAX0XKICHUS IPOU3BOIHON CYMMBI,
MIPOM3BEICHUHN U YaCTHBIX (YHKIIH.

[TpuMeHeHre NPOU3BOJHOM K MCCIEIOBAHNIO (DYHKIIMHA HA MOHOTOHHOCTbh M 9KCTPEMYMBI.
Haxoxpaenue 607bI111€ro 1 HaUMEHbILEro 3HaYeHUs! PYHKIIMHU Ha OTPE3KeE.

IIpuMmeHeHne NPOM3BOJHOMN I HAXO0XKICHNS HAWIYUILEro PeeHUs B IPUKIIATHBIX
3aja4ax, JJs ONpeeeHHUs] CKOPOCTHU Ipolecca, 3alaHHo (popmysol miu rpaduxkoM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan ero reometpudeckuil U pu3ndeckuii cMbIci. Boruncinenue nurerpania mno
dbopmyne Herorona—JIeHOHUIIBL.

ILTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA NPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MTEMATHYECKOI'O AHAJIN3A» (bA3OBbIU YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4uHOCTHBIE pe3yJbTaThl OCBOEHHUS NporpaMMbl ydyeOHOro mpeamera «MartemaTtuka»
XapaKTepU3yIOTCSL:

I'pa:xxnanckoe BocnuTaHue:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOYYaloOLIerocs Kak aKTUBHOIO U
OTBETCTBEHHOro ujeHa Poccuiickoro o0mecTBa, NpeACTaBIEHWE MaTeMAaTUYECKUX OCHOB
pa3BUTHS Pa3IMYHBIX CTPYKTYp, HAlPaBICHMS, MPOLUEIYpbl o0mecTBa 00pa3oBaHus (BIOOpHI,
OTIPOCHI U TIp.), YMEHHE B3aUMOJIEHCTBOBATh C KOHKPETHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX
0COOEHHOCTSIMH U Ha3HAYCHHSIMU.

IIaTpuoTnyeckoe BocIUTaAHUE:

c(OPMHPOBAHHOCTBIO POCCHICKON TOCYAapCTBEHHOW HWACHTUYHOCTH, MOMJIEPKKON K
MIPOLIOMY U HBIHEIIHEH POCCUHCKON MaTeMaTuKe, IEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSIM
POCCUICKMX MaTeMaTUKOB M POCCHMCKON MaTeMaTHYeCKOH MIKOJBI, YTOOBI MCIOIL30BAaTh 3TU
JOCTUKEHUSI B IPYTUX HayKaX, TEXHOJIOTHAX, KJIaccaX S3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAaHHWEM  JYXOBHBIX  pPacXoOJOB  pPOCCHIICKOro  Hapoja; cOopMUPOBAHHOCTH
MOpAaJIbHOIO CO3HAHMS, 3TUYECKOIO IOBEAEHHUS, CBA3AHHOIO C IPAKTUYECKHM IPUMEHEHHEM
JNOCTHKEHUM HayKM W TEpPPUTOPUH YUEHOT0; OCO3HAHHUEM JIMYHOTO BKJIaJa B IOCTPOEHHE
Oymy1uiero.

JcTeTHYeCKoe BOCIIUTAHHE:

JCTETMYECKUM  OTHOLIEHWEM K MHUpPY, BKJIIOYas OCTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, peUICHUH, PACCYXKIACHHUI; B  3aBUCUMOCTH  OT
MaTEMaTHUYECKUX ACTIEKTOB Pa3IMUHBIX BUIOB UCKYCCTBA.
dusuyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO METOJIOB NPUMEHEHUS] MaTEeMaTWYeCKUX 3HAHUH B 3I0POBOM H
Oe3omacHoM oOpa3e JKHM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 30pPOBBIO (310pOBOE
NUTaHue, COAJAHCHUPOBAHHBIM PEXUM  3aHATHMH M OTAbIXa, peryjspHas JIMHAMHUKA
aKTUBHOCTH); DU3MYECKHU C BUJOM, HA 3aHATHUSIX CIIOPTUBHO-03/J0POBUTEIHLHOMN 30HOM.
TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM IIEHHOCTEH TpyA0II00Us; HHTEPECOM K Pa3IMYHbIM
chepam mnpodecCHOHAIBHOW JesITEeIbHOCTH, NPEKPALCHUIO 3aHATUH MaTeMaTHKOH H ee
MIPUJIOKEHUSIMU, YMEHHIO JIeJlaTh OCO3HAHHBIM BBIOOp Oyayuieid mpodeccuu U peain3oBbIBATh
COOCTBEHHBIE KM3HEHHBIC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYECKOMY
o0pa30oBaHMIO M CaMOOOpPA30BAaHHIO Ha BCIO JKWU3Hb; | OTOBHOCTh K AKTHMBHOMY pPa3BUTHIO B
MPAaKTUYECKUX 3a/1a4ax MaTeMaTUYeCKON HalpaBIeHHOCTH.

JKOJIOTHYECKOEe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO KYJIbTYphl, TOHUMAaHHEM COIMATBHBIX COLMATBHO-3KOHOMHUYECKUX
MIPOLIECCOB B COCTOSIHUU NMPUPOAHON U COLMAIBHON CPebl, OCOZHAHNUEM TTI00ATBLHOTO XapaKTepa
HKOJIOTHUECKUX MPOOJIeM; OPUEHTAlMsl Ha IPUMEHEHHE MaTeMAaTUYEeCKUX 3HAHUU JJIS pelIeHUs
3a1a4 B 00JIaCTH OKpY’Kalollled cpebl, IUIAaHUPOBAHUE MOCIEAYIOUINX JEUCTBUN M OLIEHKa UX
BO3MO>KHBIX ITOCJIEJICTBUM JIJIs1 OKPY’KAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHS, COBPEMEHHBIH TMOJXOJ K Pa3BUTHIO HAYKH H
OOIIECTBEHHON TPaKTUKH, T[OHUMaHHe c@epbl MaTeMaTHYeCKOW HayKh Kak JIErKou
JeSITeIbHOCTH, JTalbl €€ Pa3BUTHA U MHHOBAIIMOHHOCTH Il pa3BUTHs UBUIN3AIINH; BIaJICHUE
S3BIKOM MaTeMaTUKH M MaTeMaTHYeCKON KyJbTypOil Kak MbITbe MO3HaHHUs Mupa; ['0TOBHOCTH

M3y4aTh IPOECKTHYIO U UCCIEHOBATEIbCKYIO AEATEIIbHOCTD HHANBUAYAIBHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATHI



MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHS MPOTpaMMbl yu4eOHOTO ipeaMeTa « MaTemMaTukay
XapaKTePU3YIOTCS BIIaJICHUEM YHUBEPCATbHBIMY HO3ZHAGAMEIbHBIMU OeliCMEUSMU,
VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU Pe2yIAMUSHbIMU
oelcmseusmil.

1) Ynusepcanvuvie noznasamenvuwie oeticmsuss, no3eos0m KOHMPOIUPOBAMs OA308ble
KOCHUMUBHbLE NPOYecchl 00y4aowuxcs (0Cc8oeHue Memooo8 NOZHAHUS OKPYHCAIOUe20 MUpa,
npuMeHeHue 102U4eCKUX, UCCIe008aAMeNbCKUX onepayuil, yMeHui pabomams ¢ ungopmayueti) .
ba3oBble Joruueckue geMcTBUs:

° BBIABJIAATE U xapaKTemeBaTL OCHOBHBIC HpI/ISHaKI/I MATEMATUYCCKUX 06’beKTOB,
MOHSITUH, CBSI3€H MEXIy MOHATUAMU; (HOPMYITHpPOBATH OMpPEACTCHUS TOHATUN; COXpaHSIEMBbIN
CYILLECTBEHHBIN NMPU3HAK KiIaccU(PUKAIMKM, OCHOBAHUE IJi1 000OIIEHHUS U CPaBHEHUS, KpUTEPHA
MPOBEJICHMS aHAJIN3a;

. BOCIIPUHUMATh, (HOPMYJIUPOBATh M MPEOOPa30BBIBATH CYXKICHUS: MPEAB3SITHIC U
OTpHIATEeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,
. BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYUS B

¢dakTax, JaHHBIX, HAOMIOACHUSAX M YTBEPXKICHUAX; MPEATIOKUTh KPUTEPUH JUIS BBISIBICHUS
0COOEHHOCTEH U MPOTUBOPEUHIA;

. JieaTh BBIBOJABI C HCIIOJIB30BAHUEM JIOTUKM COXPAaHEHHUs, IEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUEHUH 110 AaHAJIOTHH;
. [IPOBOJUTH CaMOCTOSATEINIbHBIE J0KA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKICHUN

(mpsiMple W TNPOTHUBHBIE), BBICTpaMBaThb APryMEHTAllMIO, TMPUBOAUTH HPUMEPHl H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC MHEHUS U BBIBO/IbI;

. BBIOpaTh Croco0 perieHus yuyeOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peuieHuid, BbIOMpaTh Haumboee MOAXOJAIIME BapHAHTBl C YYETOM, CaMOCTOSITEIbHO
BBIJICTICHHBIX ).
ba3oBble uccienoBare/IbCKue AeHCTBUA:

. HCIIOJIb30BaTh BOIIPOCHI Kak UCCIIEIOBATEIbCKUN UHCTPYMEHT
MO3HaHUs; GOPMYIMPOBATE BOMPOCHI, (PUKCHPOBATH MPOTHBOpEYHE, NPOOJIEMY, COXPAHATh
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

. IIPOBEJICHUE CAMOCTOATEIBHO CIUIAHMPOBAHHOIO ASKCIIEPHMEHTA, HCCIIEIOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKOro oObeKTa, SIBJICHHMS, MPOIIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXly 00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

. CaMOCTOSITENIbHO (OpMYyJIMpPOBaTh O000OIIEHHST M BBIBOABI IO pe3yibTaTaM
MPOBEAEHHOTO HAOJIOACHUS, UCCIIEJOBAHUS, OLICHUBATh JIOCTOBEPHOCTh PE3YJIbTATOB, BHIBOJIOB
u 0000IIEeHHI;

. CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLIECcca, a TAKXKE BBIIBUHYTh OOpHOY 0O
€ro pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmueii:

. BBISIBJIATH JePUIUT UHGOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIi OTBETA Ha BOIIPOC
U pELIEeHMs 3a/1a4;

. BbIOMpaTh MHGPOPMAIMIO W3 HCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIW3UPOBATD,
CHCTEMaTU3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIHIO PA3IUUHBIX ()OPM U MPECTABICHUH;

. CTPYKTYpUpPOBaTh MH(OPMALIMIO, €€ BHICOKOE TOJO0KEHHE B Pa3IUYHbIX (opmax,
WIITIOCTPUPOBATh IpadUuecKy;

. OLICHUTh HAJICKHOCTh HH(MOPMAIMHM IO CaAMOCTOSITENIbHO C(HOPMYIHMPOBAHHBIM
KpUTEPUSIM.

2) Yuueepcanvrvie KOMMyHuUKamugHule oelicmsus, onpeoensaiom coopmMupo8aHHoCmsb
COYUANBHBIX HABBLIKO8 00YYAIOUUXCA.



O0menue:

o BOCHPUHUMATh U (HOPMYJIHPOBaTh MHEHHUS B COOTBETCTBHM C TPEOOBAaHUSMHU U
WHTEpecaMu OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3pEHHUS B YCTHBIX U
INUCBMCHHBIX TCEKCTAaX, JdaBaTbhb IIOACHCHHUA IIO XO}Iy pemeHI/m 3aa4, KOMMGHTHpOBaTI)
MOJTyYEHHBIN PE3yIbTaT;

. B XOJIe¢ OOCYXKICHHS 3aJaf0TCS BOIPOCHI IO CYIIECTBYIOIUM 00CYKIaeMbIM
TeMaM, MpolyieMaM, pelraeMbIM 3aadyaM, BBICKA3bIBAIOTCS UACH, OPHEHTUPOBAHHBIE HA MOHMCK
peHIeHI/IfI; COIIOCTABJIITH CBOM MHCHUIA C MHCHUSIMU )Ip}IFI/IX yqaCTHI/IKOB auajiora, HaXoIUThb
JeTald W CXOJCTBO TO3MIIHI; B MpaBWIbHONH ¢opme (GOopMyITUpOBaTh pa3HOTIACHUS, CBOU
BO3PaKCHUS;

. pe3yabTaThl pereHus 3a/1auu, AKCIIEPUMEHTA, UCCJIEeI0BaHMUS,
npoekTa; CaMocTosATeNbHO BHIOpaTh (hOpMY TMPEACTABICHHUS C YUYETOM 3aJaddl Mpe3eHTAIluu U
WHIUBUTyaJIbHOCTH.
CoTpyaHuuecTBo:

. MOHUMATh M MCHOJB30BaTh MNPEUMYIIECTBA KOMAHAHOM M WHIUBUIYAIbHOU

pa6OTBI Ipu PpCHICHWHW HAYYHBIX 3aa4d,; IPpUHUMATh 1LECJIb COBMECTHOM ACATCIIBHOCTH,
IUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOM palOoThl, COKpaliaTh BUAbI padOT, JOrOBapUBaThCA,
o0cCy’KJaTh MpoIecC U pe3yabTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TIPYMINOBBIX (Gopmax paboTbl (00CykAeHUs, OOMEH MHEHUSIMH,
«MO3Ir0BbIC HITYPMEBED» U }Ipyrl/le); BBIITOJIHATH CBOKO 4YacCTb pa60Tr,1 U KOOPJAWHHUPOBATHL CBOU
JEUCTBUS C IPYTMMHU YJICHAMU KOMAaH[bl; OLIGHUTh KaueCTBO CBOETO BKJIAJa B OOLIMHA MPOAYKT
10 KpUTCPUAM, YCTAHOBJICHHBIM KOJIJICKTUBHBIM BSaHMOHeﬁCTBHeM.

3) Vuuseepcanvuvie pecynamusnwvie oeticmsus, nozeonaowue ynpagiims CMblCIOEbIMU
YCMAHOBKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCTIU.
Camoopranmusanus:

COCTaBHUThH IUJIaH, AJITOPUTM pEIIeHHs 3a/Jadyd, BbIOpaTh CIOCOO pemeHus ¢ y4éToM
MMEIOIINXCSA PECYPCOB M €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATH
BapHaHTHI PEHICHUH ¢ yu€TOM HOBOM nHpoOpManuu.

CaMOKOHTPOJIBb:

. BJIaJIeTh HABBIKAMH IO3HABATENILHOW peQUIeKCUU KaK OCO3HAHUS MPOUCXOJSAIINX
JNEUCTBANM M MBICIMTENBHBIX IPOLIECCOB, MX PE3YyJIbTAaTOB; BIAJIETh METOJAMH CaMONPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U TIOYyUEHUS Pe3yIbTaTOB PELIEHUS] MAaTEMATUYECKON 3a/1auH;

. MpeIBUIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH IPH BO3HUKHOBEHUU
npo0jeM, BHECTH KOPPEKTHBBI B JIEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
00HapyKEHHBIX OIINOOK, BHISIBJICHHBIX MTOTPEOHOCTEH;

. OLIEHUTh COOTBETCTBHE pe3yjibTaTa LEIH M YCIOBHSIM, OOBSICHUTH HPUUYMHBI
JOCTUKEHUSI WIIK HEJJOCTHKEHUSI Pe3yIbTaTOB JIEATEIIbHOCTH, COBEPILIUTh OMUOKY, 1aTh OLEHKY
pUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoeHne Kypca «AnreOpa m Hadajga MaTEeMaTHYECKOTO aHAIM3a» HAa YPOBHE CPETHETO
obmero 00pa3oBaHUS  JOJDKHO  OOECIEUUTh  JIOCTH)KEHHE — CIEAYIOUIMX  MPEJMETHBIX
0o0pa30BaTeIbHBIX PE3yIbTATOB:

Yuciaa 1 BLIYUCTEHUS
OnepupoBaTh MOHATUAMH: €CTECTBEHHOE, OTHOCSIIIEECS K YUCITY; UCTIOIb30BATh MPU3HAKU
JETUMOCTH 1IEJIBIX YUCEJ, PA3JI0KEHUE YUCEN HA TPOCThIE MHOKUTEIM JJIsl PEIICHUS 3a/1a4.
OnepupoBaTh NOHATUSAMU: CTENEHb C PALIMOHATBLHBIMU TPU3HAKAMMU.



OnepupoBath MOHATUAMHU: JIOTapUPMaMU YUCEN, ECATUIHBIMU U JIOTHYECKUMHU
norapudmamu.

YpaBHeHus U cepTU(PUKATHI

[IpyuMeHUTh cTeneHb CBOWCTB I PeoOpa3oBaHus BEIPaKEHHI; ONepUpoBaTh
MOHATUSAMH: [1I0KA3aTEIbHBIM I10KA3aTeJIEM U CUMBOJIOM; PemnTh ornpezeieHrne OCHOBHBIX
ITOKa3aTeNed U aHAJIOTOB.

BeinonHuTh npeobpazoBaHue BRIPRXKEHUH, COEpKAIIUX JOrapru(pMbl; OepupoOBaTh
MOHSTUSAMHU: JIorapuPMUUEeCKUMU (HUrypaMu U CUMBOJIaMH; PelinTh OCHOBBI OCHOBHBIX
Jorapu(pMHUYECKUX aHAJIOTOB U IIBETOB.

Haxonute penienus npocTelmx TPUrOHOMETPUYECKUX CUMBOJIOB.

OneprpoBaTh NOHATUAMM: CUCTEMA JINHENHBIX PE3YJIbTATOB U €€ PEIICHUE; UCII0Ib30BaTh
CUCTEMY JINHEWHBIX METOJIOB JUISl pEHICHUS TPAKTUYECKHX 3a]1a4.

Haxonuts penieHus npocTeHuX CUCTEM U COBOKYITHOCTEN PALlMOHAIIBHBIX MOJEIECH 1
aHaJIOTOB.

MozenupoBaHue pealbHbIX CUTyalllii Ha S3bIKE anreOpbl, COCTaBIEHUE BHIPAXKECHUH,
YpaBHEHUI, CHMBOJIOB M CUCTEM IS PELICHMS 3a]1a4, pACCMOTPEHHE MOCTPOCHHBIX MOJIENEH C
UCIIOJIb30BaHUEM alllapaTHBIX anreop .

DOyHkuuM U rpaguku

OmnepupoBaTh NOHATHAMM: NTeproandeckas GyHKIHs, GyHKIMSI MOHOTOHHOCTH
MIPOMEXYTKH, (QYHKIUS IKCTpEMyMa TOUKH, QYHKIHS HAUOOJIBIIETO U HAUMEHBIIIETO 3HAYCHUS
Ha MPOMEXKYTKE; HUCIIOIB30BaTh UX Ul UCCIeT0BaHUA (DYHKIMHU, 331aHHON TpapUKOM.

OnepupoBath NOHATUSIMHU: TPaQUKU TOKa3aTENbHOM, JorapupMUuecKoi 1
TpUroHOMeTpHUyeckux (yHKuuM; M300pa3ure ux Ha KOOPAUHATHOM MJIOCKOCTH M UCIIOIB3yHTe
JUIS peIlieHUs] MOJIEH U N300paKeHHUs.

N306pakaTh Ha KOOPIMHATHOM IIIOCKOCTH IpaUKK JTUHEHHBIX MOJIENIel 1 UCIIOIb30BATh
WX JUIS PEIICHMs CUCTEM JIMHEWHBIX YPAaBHEHH.

Hcnonb3yiiTe pyHKIMH rpaduKOB JUIsl KCCIICAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH U3
JAPYTUX HAYYHBIX JUCIUIUIMH .

Hayana maTreMaTH4ecKOro aHAIM3a

OnepupoBaTh MOHATUSIMHU: HETIpepbIBHAS (QYHKIIHS; TPOU3BOAHAS (PYHKIINS; UCIIOJIB30BATh
reoMeTpHUYECKUil U (PU3NYECKUN CMBICI IPOU3BOIHON JJIS pEIIeHUS 3a/1a4.

Haxoauts npousBoiHbIe 31eMeHTapHble (YHKIUH, YBEIHUUNBATh TPOU3BOIHBIC
KOJINYECTBA, IPOU3BEICHHUS UCKYCCTBA, YACTHBIC (DYHKIIHH.

Hcnonb30BaTh NpOM3BOAHYIO (PYHKIIMIO JIIsl HCCIEI0BAaHUSI MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH Pe3yIbTAaThl UCCIEA0BAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnons30BaTh MPOU3BOAHYIO U1 HAXO0K/ICHHS HAMTYUIINX PEIICHUN B MPUKIIAIHBIX, B
TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBath MOHATUIAMHU: TTIepBOOOpa3Hast u uHTerpai; [lonumars reoMeTpuuecKkuii u
¢bu3nueckuit CMbICI HHTErpaa.

Haxoauts nepBooOpa3Hble 35ieMeHTapHble (PYHKINY; TOJIyYUTh HHTErpall o popmyse
Herorona—JIeOHUIIBI.

Pemate mpukinagHble 3a1a4d, B TOM YHACIE COLMAIBHO-I)KOHOMUYECKOTO U COLIMAIBHOTO
XapakTepa, ¢ MOMOILBI0 MATEMAaTUYECKOTO aHAIU3a.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHnoBaHue pa3iesioB u KosuuyecTBO 4yacon JJ1eKTPOHHBIE
/0 | TeM NPOrpaMMbl Bcero | Konrpoabubie | [Ipakrnveckune | (mmdposbie)
padoThI padoThI o0OpasoBaTeJib-
HbIE PeCYpChI
1 TpUroHOMETpHUUECKHE 9 1 [[bubnuoTeka




(GyHKIMU U UX rpaduKy. HOK
TpuroHomerpuueckue https://m.edsoo.ru
YpaBHEHUSI U HEPABEHCTBA [fl1c4atd 1]
CrteneHp ¢ pallMOHAIbHBIM [[PubmnoTeka
MoKa3aTeIeM HOK
[TokazaTenpHas GyHKIHS. 12 https://m.edsoo.ru
[TokazaTenbHbIC [f11c4afd ]
yYpaBHEHHUS U HEpPaBEHTBA
Jlorapudmsl. [[bubnuoTeka
Jlorapupmuueckast HOK
GyHKIHS. 12 https://m.edsoo.ru
Jlorapupmuueckue [fl11c4afd ]
YpaBHEHHUS U HEPABCHCTBA
[IpounzBoHasi. [[bubmnoTeka
[Ipumenenue 24 HOK
IPOU3BOIHOMN https://m.edsoo.ru
[f11c4atd 1]
Hurerpan u ero [[bubmunoTeka
IpUMEHEHUE 9 HOK
https://m.edsoo.ru
[f11c4atd ]]
[[bubnuoTexa
VpaBnenus. HepaBeHcTna. 12 HOK
Cucremsl. https://m.edsoo.ru
/fl1c4atd ]]
[[bubnuoTeka
KommiekcHbie uncna 6 E‘S)I: Jim.edsoo.ru
[fl1c4afd ]]
[ToBTOpeHme, 06001IEHNE, [[BubOmnoTeka
cUCcTeEMaTH3allus 3HaHU! 18 HOK
https://m.edsoo.ru
/fl1c4afd ]]
OBUHIEE KOJIMYECTBO 102
YACOB 110 IPOTPAMME

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUA/JIBI /151 YYEHUKA

Maremaruka : anrebpa v Hayajaa MaTeMaTHYEeCKOrO aHaIu3a, reoMeTpus. Anredpa u

Hayaja MaTeMaTHuecKoro aHanuza. 10 kiacc : yueOHuUK Ui 00111e00pa30BaTeIbHBIX
opranuzanuii : 6a3oBslii U yriyosnénnslil yposuu / [C. M. Hukonbsckuii, M.K.Ilotamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: Ilpocsemenue, 2017.

MaremaTHKa : anre6pa 1 Havalla MaTCMAaTUYCCKOI'0 aHaJIn3a, rcOMCTpPUs. AJ'IFC6pEl nu

Hayajia MaTeMaThudeckoro aHanmsa. 11 kimace : yaeOHuK 1715 0011e00pa3oBaTeIbHBIX
opranusanuii : 6a3oBblii U yriy0nénnsiid yposuu / [C. M. Hukonsckuii, M.K.IToTtanos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: IIpocemienue, 2018.
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METOJUYECKUWE MATEPUAJIbBI AJ151 YAUTEJIA

Maremaruka : anredpa u Hauajga MaTeMaTHYECKOrO aHaIM3a, reoMeTpus. Ajiredpa u
Hayaja MaTeMaTH4ecKoro aHanuza. 10 kiacc : yueOHUK Ui 00111e00pa30BaTeIbHBIX
opranuzanuii : 6a3oBelii U yrinyonénuslii yposuu / [C. M. Hukonbsckuii, M.K.Ilotamnos.
H.H.Pemernukos u np.]. - 4-e uzn. - M.: Ilpocsemenue, 2017.

MaremaTtuka : anredpa 1 Hauaja MaTeMaTHUECKOTO aHAJIW3a, reoMeTpus. Ajredpa u
Hayajla MaTeMaTuyeckoro aHanusa. 11 kiace : yueOHUK A1 0011e00pa3oBaTeabHbIX
opranusaiuii : 6a3oBblii U yriy0onéunsiid yposuu / [C. M. Hukonsckuii, M.K.IToTtanos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: IIpocsemienue, 2018.

Anrebpa u Havyasla MaTeMaTUYECKOTro aHanu3a. Jlumakruaeckue matepuainsl. 10 kiacc :
6a30BbIii 1 npoduibHbIi ypoBHH / M.K. [ToTanos, A.B. IlleBkuH. — 5-¢ u3a. — M. :
[Ipocsemenue, 2017.

Anrebpa u Havajla MaTeMaTUYECKOTo aHanm3a. Jlumakruaeckue matepuansl. 11 kmacc :
6a30BbIii 1 npoduibHbIi ypoBHH / M.K. [Totanos, A.B. IlleBkuH. — 5-¢ u3a. — M. :
[Ipocsemenue, 2018.

OUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbHI 1 PECYPCbI CETU UHTEPHET

https://nsportal.ru/shkola/matematika/,
skysmart.ru,
uchi.ru/homeworks/teacher,
id.skyeng.ru,

vpr.sdamgia.ru/,
https://mathb-ege.sdamgia.ru
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/f11c4afd
https://infourok.ru/biblioteka/type-55
uHpoypok — YouTube youtube.com
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