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MOSICHUTEJIbHAS 3AITMCKA

VYueOublit Kype «Anredpa M Havajla MaTeMaTHYECKOIO aHalM3a» SABJIACTCH OJHHM H3
Hanbonee 3HAYMMBIX B Mporpamme cpeiHero o0mero o0pa3oBaHus, MOCKOJIbKY, C OIHOMN
CTOpPOHBI, OH OO0ecleYuBaeT HWHCTPYMEHTAIbHYK 0a3zy [Uls H3YYCHHsl BCEX ECTECTBEHHO-
HAay4HbIX KYpPCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JOIHYECKOE M aOCTPAKTHOE MbIILUICHHE
0o0yuarolnuxcsi Ha YpOBHE, HEOOXOAMMOM Ui OCBOEHHS HH(pOpMaTHKH, OONIECTBO3ZHAHMS,
HCTOPHUH, CJOBECHOCTH H JPYruX JUCHMIIMH. B pamkax pgaHHOro yudeOHOro Kypca
oOyuarolmuecss OBJIANEBAIOT YHUBEPCAIBHBIM  S3LIKOM  COBPEMEHHOH HAyKH, KOTOpas
bopmynupyeT cBOM NOCTHIKCHHSA B MATEMaTHYCCKOU opme.

VYuebHbli Kype ainreOpbl ¥ Haual MaTeMAaTHUECKOIO aHalli3a 3aKiajblBaeT OCHOBY IS
YCHEHIHOTO OBJIAJICHUs 3aKOHAMHW  (PM3HMKHM, XHMHH, OWOJIOrMH, TNOHMMAaHHUA OCHOBHBIX
TEHJEHIMI pPa3BUTHSI SKOHOMHKH ¥ OOIECTBEHHOM >KMU3HH, TO3BOMISET OPUEHTHPOBATHCS B
COBPEMEHHBIX HH(POBBIX M KOMNBIOTEPHBIX TEXHOJIOTMSX, YBEPEHHO MCIOJB30BaTh HMX IS
nanpHenero o0pa3oBaHWs W B [OBCEHHEBHON ku3HM. B TO ke BpeMms oOBiaacHHE
aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMH KOHCTPYKILHSMU aireOpbl U MaTeMaTHYECKOTO aHaIM3a
pa3BUBAET yYMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBLIBATH MCTHHHOCTbB, JIOKa3bIBATh
YTBEPIKIEHUSI C TIOMOIIBI0 WHAYKIIMA U PACCYXkKAATh JAEIYKTHBHO, MCHONB30BaTh 0000IIEHHE U
KOHKpEeTH3alii, a0CTparupoBaHWe H aHAJOTHIO, (OPMHPYET KPEaTHBHOE W KPHUTHYECKOE
MBIIILIEHHE.

B xome u3ydyenus ydeOHOro kypca «Anrebpa ¥ Havala MaTeMaTHYECKOIO aHalIHM3a»
oOyJarolMecs: MOJYy4aloT HOBBIM ONBIT PEHICHUs MNPUKIAJHBIX 3a/ia4, CaMOCTOSTEIBHOIO
MOCTPOEHU MATEMATHHYECKHUX MOJIENEH PpealbHbIX CUTYAllMi, MHTEPHPETAHH TOJYYEHHBIX
peLICHHI, 3HAKOMATCS ¢ IPUMEpaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NPHPOJE, HAYKE U
MCKYCCTBE, C BLIIAIOIIUMHUCS MaTEMAaTHYECKMMHU OTKPBITHSMH U MX aBTOPaMH.

VueOHbIl Kypc 007amaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 yueOHbBIH Marepuall, CMOCOOCTBYIOIIMI (GOPMHPOBAHUIO HAYYHOTO
MHPOBO33pEHHs, TaKk M uepe3 crneunduky yuyeOHOH  JeATEeNbHOCTH, Tpeldyroe
MPOJIOJIKUTEIbHOM  KOHIIGHTPAlldM  BHUMAHMS, CAMOCTOSTEIbHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJIY4EHHBIH pe3y/IbTar.

B ocnoBe Metonuku oOydenus anrebpe M HayalaM MATEMATUYECKOIO aHAIM3A JICKAT
NEATEIbHOCTHBII TPHHIIAN 00y4eHUSs.

B crpykrype yueOHOTrO Kypca «AnreOpa u Hayaia MaTeMaTHYECKOTO aHAIN3a» BBIJCJICHEI
CIIEYIOUINE COJIEpKATEIbHO-METOINYeCKHe TUHUM: «Yucna u BeUUCIeHUs», «DyHKIMH U
rpadukmny», «YpaBHCHHS U HepaBeHCTBa», «Hauana matemaTudeckoro aHanusa», « MHOKecTBa 1
noruka». Bce OCHOBHbIE COJEp)KATEIbHO-METOAMYECKUE JIMHUKA M3YdYaloTcs Ha IMPOTSIKEHUH
ABYX JeT o0ydeHHs Ha YpOBHE cpeaHero oOuiero odpa3zoBaHMs, €CTECTBEHHO MOMOJIHSSA APYr
JApyra W IOCTENEHHO HACHINAsCh HOBBIMH TeMaMu M pasjenamu. JlanHelid yueOHBIH Kypce
ABISICTCS  MHTErPAaTUBHBIM, T[IOCKOJIBKY 0ObeauHser B cebe CcojepiKaHUEe HECKOJbKUX
MaTeMaTHYECKHX JUCIIHIUIMH, TAKHX KaK aireOpa, TPUrOHOMETPHS, MAaTEMATHYCCKHNA aHATU3,
Teopuss MHOKECTB, MaTeMaTuyeckas Joruka W japyrue. [lo mepe Toro kak oOyuarominecs
OBIAneBalOT BCE 0oJice MIMPOKUM MaTEeMaTHYECKHM ammnapaTtoM, y HHUX [OC/IEI0BaTEIbHO
dbopMmupyeTcsi ¥ COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHUECKYI0 MOJEIh peaTbHOM
CUTYAIlMH, MPUMEHATh 3HAHHUA, NMOJYYCHHBbIC NPU H3YYeHUH yueOHOro Kypca, Ul peLieHHs
CaMOCTOATENbHO cQOPMYIMPOBAHHOW MaTeMAaTH4YECKOH 3aqauu, a 3areM MHTEpHpeTHPOBaTh
CBOH OTBET.



ConepxarelbHO-MeTOAMYECKass  JTUHHS  «Yucna ¥ BBIUMCICHHS)  3aBepliiaer
(opMHpOBaHHE HABBIKOB HCIIOJIB30BaHHA JECHCTBHTEJIBHBIX 4YHCE], KOTOpoe ObUIO Havaro Ha
ypOBHE OCHOBHOIro obuiero odpaszosanud. Ha ypoBHe cpeanero obuiero odpasosanus ocodoe
BHUMAaHHUE yJessercs (POPMUPOBAHHIO HaBBIKOB PAllMOHAJIBHBIX BBIYMCICHHIH, BKJIOYAIOMIUX B
cedst UCIONIb30BAHME PA3IMYHBIX (OPM 3alMCH YMClA, YMEHHUE JeNaTh NPUKHUIIKY, BbIIOJHATH
MpUONIKEHHBIE BLIUMCIICHUS, OLICHHBATH YHCIOBLIE BRIPAKEHH, paboTaTh ¢ MaTEMAaTHUYECKUMHU
KOHCTAHTaMH. 3HAKOMbIC O0y4alOIIMMCA MHOKCCTBA HATYpPAIbHBIX, LICIBIX, PALMOHAIBHBIX H
NEHCTBUTENBHBIX YACET JOMOJIHAIOTCA MHOKECTBOM KOMIUIEKCHBIX 4YHMCel. B KakaoMm M3 3THX
MHOJKECTB PacCMaTPHBAIOTCA CBOMCTBEHHBIC €My cneln(UYCCKHE 3aJa4uH H ONCpPalluu: ACICHUC
Hallelo, OIepUPOBaHHE OCTAaTKAMM Ha MHOXECTBE ILejbIX 4YHcel, ocoOble CBOHCTBa
palMOHAIBHBIX H HPPALHOHAIBHBIX YUCEN, apupMeTHYECKHE ONepalnH, a TAK/KEe H3BIeYeHUe
KOpHSl ~ HATypalbHOW  CTEMEHH Ha MHOXKECTBE KOMIUIGKCHbIX uucen. bmarojaps
MOCIEI0BATEILHOMY — PACIIMPEHHIO  KPyra  HCHOJB3YEMBIX 4HCel M 3HAKOMCTBY C
BO3MOYKHOCTAMHA HUX [MPHMCHECHHA I PCIICHHA Pa3/IMYHBIX 3a1a4 (bOpMpreTCﬂ NpeacTaBjIcHAC
0 €IMHCTBE MaTEMaTHKHN KaK HAyKH M e€ poJid B IOCTPOCHUHN MOJENEH peaqbHOro MUpPa, MHUPOKO
HCIIONb3YIOTCA 00001IEHHE H KOHKPETH3AIIHSL.

JIuang «YpaBHEHUS M HEPaBEHCTBa» pealn3yercs Ha MPOTSKEHWH Bcero oOydeHHUs Ha
ypoBHE cpemHero oomiero o0Opa3oBaHHs, TOCKOJBKY B Kaknom paszene Ilporpammer
Pe/lyCMOTPEHO pellleHre COOTBeTCTBYIOIMX 3a1a4. B pesyinsTate oOyuaronuecs oBiajieBalT
pPa3sIMYHBIMK ~ METOJAaMH  PCIICHWS palMOHA/IBHBIX, HPPALHOHAJIBHBIX, IOKa3aTCIbHbIX,
Orapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
cojepxaiiux napamerpsl. [lonydeHHble yMEHHA IIHMPOKO MCMOJB3YIOTCA HPH HCCIEI0BAHUN
GyHKIMH ¢ TOMOIIBIO MPOU3BOIHOM, IIPH PEIICHHH MPUKIAAHBIX 3a/1a9 U 3374 HAa HAXOKIACHHE
HaUOOJBIINX W HAUMEHBIIUX 3HAYeHUH (yHKUMH. JlaHHas cojeprKaTenbHas JIMHUS BKIOYAET B
cebsa Takke (opMupoBaHWE YMEHHMH BBINOMHATH pacuérel Mo Qopmynam, npeoOpazoBaHUA
paLHOHAIBHBIX, UPPALHOHAIBHEIX M TPHTOHOMETPHUECKHX BBIPAXKEHUIl, a TakXKe BBIPaKCHHIA,
coJlepikallluX crenedd W Jorapu@mel. brarojnaps usyyenuio anredpavyeckoro marepuana
MPOUCXOJMUT JalbHeiliee pasBUTHE AJITOPUTMUYECKOT0 M aOCTPakTHOrO  MBIIUIEHUS
00yuaroluxcst, GOPMHPYIOTCS HABBIKH JEAYKTUBHBLIX PacCy:KJICHHH, paboTel ¢ CHMBOJIBHBIMH
dbopmamu, npeacTaBieHns 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeniaraet 3pGeKTHBHBIE HHCTPYMEHTBI A1 PEILEHHs MPaKTHYECKHX U €CTECTBEHHO-
HAaY4YHBIX 3a/a4, HATJIAAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

ConepxkarenbHO-MeTOANYECKas TUHUS «DYHKUUMU U rpa@UKu» TECHO Nepervieraercs ¢
APYTUMH  JHHHAMH  y4yeOHOro Kypca, TMOCKOJNbKY B  KAaKOM-TO  CMbICe  3a1aér
MOC/Ie/I0BATeIbHOCTE  M3ydeHus  marepuana. M3ydenwe  cTeneHHOH,  IMOKa3aTe/LHOH,
norapuMUUECKOl U TPUTOHOMETPUYECKUX (YHKIUHA, UX CBOMCTB M rpadHKOB, HCHONIB30BaHHE
GyHkuMi g pemreHus 3ajad U3 JPYrUx y4eOHBIX TNPEJMETOB W PEaNbHON KH3HU TECHO
CBA33aHO KaK C MAaTEeMAaTHYECKMM aHAJIM30M, TaK M C PEIICHUEM YpaBHEHUH M HepaseHCTB. [Ipu
3ToM OonblIoe BHUMaHue yaensercs (GOPMUPOBAHMIO YMEHHsS BbIpakaTb QGOpMyTaMu
3aBUCUMOCTH MEKY pa3iMuHBIMU BEIMUMHAMHU, UCCIIEI0BATh MOJyYeHHBIE (DYHKIHMH, CTPOHUTH
ux Tpaduku. Marepuan JTOH COIEP/KATEABHOW JIHHHWM HAUENCH HA DPAa3sBUTHE YMEHHH H
HABBLIKOB, MO3BOJISIIOIINAX BBIPAXKaTh 3aBUCHMOCTH MEXJIY BEIHUMHAMM B pa3nuuHOi (opme:
aHAIMTUYECKOH, rpaduyeckoi u crnosecHol. Ero wusydenwe crnocoOCTByeT pasBUTHIO
AICOPUTMHYECKOI0  MBILIUIEHUSA,  CHOCOOHOCTH K 00O0OINEHHI0 M KOHKPETH3alMH,
HCITOJIb30BAaHHIO aHAIOTHH.



ConepxarenbHas nuaus «Hauama MaTeMaTHYECKOTO aHaInW3ay» MO3BOJISICT CYIICCTBEHHO
PacCIIMPHTH KPYr KaKk MaTeMaTHYeCKHX, TaK W MPHKIAJHBIX 3a1ad, JOCTYIHBIX 00yJarolmuMcs,
TaK KaK Y HUX MOSBJISETCS BOZMOJKHOCTb CTPOUTH I'paMKH CIHOMKHBIX (DYHKIMH, OTPeIIsiTh UX
HanOOJIBIINE ¥ HAMMEHBIIHE 3HAYCHUS, BBIYUCIIATH IJIOMAIH QUryp W 00BEMBI TEJ, HAXOIUTh
CKOPOCTH M YCKopenust mnpoueccoB. Jlannas copepkaresnbHas JHHHA OTKPBIBAET HOBbIE
BO3MOKHOCTH TOCTPOCHHS MATCMATHYCCKAX MOJCIACH peanbHBIX CHTYAIlHHd, MO3BOISET
HAaXOAWTh HAMIYy4YIICC PELICHHC B MPHUKIAAHBIX, B TOM HYHCJIC COLMAIBHO-IKOHOMHUYECKHX,
3ama4ax. 3HAKOMCTBO C OCHOBAMHM MATeMAaTH4eCKOT0 aHaau3a CHOCOOCTBYET pPa3sBHTHIO
abcTpakTHOTO, (OPMATBHO-TIOTHYECKOr0 M KPEAaTHBHOTO MBINLUICHHS, (OPMHPOBAHHIO YMECHUI
pacrio3HaBaTh NPOSBJIEHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HCcKyccTBe. O0yuaronmecs
Y3HAIOT O BBIJAIOLIMXCA Pe3ysibTaTax, HOJIYyYeHHBbIX B X0JI€ PA3BUTHSA MATEMATHKH KaK HAyKu, U
00 ux aBTOpAx.

ConepikareibHO-MeTOAMYECKass JuHUs «MHOXKecTBa W JIOTHKa» BKIOYaer B cebs
IEMEHTBl TEOPHH MHOKECTB M MATEMATHYECKOHW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABICHNST TMPOHU3BIBAIOT BECh KYPC INKOJLHOH MaTEMAaTHKH M Tpe;IaraloT Hamboliee
YHHUBEPCAIbHbBIH A3bIK, OOBEIMHSAIONIMIA BCE pasjieiibl MaTeMAaTHKH W € MPUIOKECHHH, OHU
CBSI3BIBAIOT Pa3Hble MaTEMaTHUYECKUE TUCITMILUTAHBI M UX MPUIOKEHHS B eanHoe mnesoe. [Tostomy
B@KHO J1aTh BO3MOXHOCTh OOYYarOMEMYCsi MMOHMMaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK
COBpPEMEHHOH MaTeMaTHKH M HCIOJb30BaTh €ro Ul BbIPaKEHWUS CBOMX Mblcieil. Jpyrum
Ba)KHBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKd CJIeIyeT NMPHU3HATh CBOMCTBEHHYIO €i CTPOTOCTb
00OCHOBaHHH W CIICIOBAHHE ONPEJCIEHHBIM  [PAaBUJIaM  [OCTPOCHHS  JI0KA3aTeIbCTB.
3HaKOMCTBO C 37€MEHTAaMHM MaTEMAaTH4eCKO# JIOTHKM CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO
MBIIITICHHS 00YHarOLIUXCS, MO3BOJSET UM CTPOHTH CBOH PACCYKACHHS Ha OCHOBE JIOTMYECKHX
npasi, HOpMHPYET HABBIKM KPUTHYECKOTO MBIIIIJICHHS.

B yuebHOM Kypce «AsreOpa W Havala MAaTeMaTHYCCKOTO aHATM3a» TMPHCYTCTBYIOT
OCHOBBI ~ MaTe€MaTHYeCKOr0  MOJCIMPOBAHMS,  KOTOPbIE  MpPHU3BaHBI  CIHOCOOCTBOBATH
(opMHpPOBAHHIO HABBIKOB IOCTPOSHHMA MOJIEJIEH peasJbHbIX CHTyalWH, HCCIeIOBaHUA ITHX
MoJieliell ¢ TOMOLIbK ammapara anrebpbl ¥ MaTeMaTH4ecKoro aHajau3a, HHTepHpeTanuu
MOJIYHEHHBIX pe3yibratoB. Takue 3ajaHus BIUICTEHbI B KaXK/bIH M3 Pa3lCioB IPOrpPaMMbl,
MOCKOJIbKY BEeCh Marepuall yq4eOHOro Kypca IUpPOKO MCHOJIB3YeTCs Ul PelieHus NPHKIaIHbIX
3ama4. [Ipu  pemieHWM peaibHBIX MPAKTHYECKHX 3amady  oOydarouruecs pa3BUBAIOT
HaO/IIJaTeIbHOCTE, YMEHHE HAXOJHTh 3aKOHOMEPHOCTH, aOCTparupoBaThes, HCIOJIB30BAThH
aHanoruo, 0000mAaTh M KOHKPETU3UpOBaTh Mpobiemy. JledarensHOCTh 1Mo (hOPMUPOBAHUIO
HABBIKOB PCIICHMs IPUKJIAHBIX 3a1a4 OPraHU3yeTCs B MPOLIECCE U3YYCHHS BCEX TEM ydeOHOTO
Kypca «Ausre0Opa U Hayajia MaTeMaTHUECKOro aHallu3ay.

Ha u3yyenue ydeOHoro kypca «Asredpa u Havamsa MaTeMaTHYECKOro aHaIn3a» OTBOAUTCA
272 gaca: B 10 kmacce — 136 yacor (4 uaca B Hejemo), B 11 kmacce — 136 yacos (4 yaca B
HEIEIO).



COJAEPKAHHUE OBYYEHHUS
10 KNIACC

Yuc/1a v BbIYHCICHHA

Panuonanpupie yuciaa, OObIKHOBEHHBIC M JACCATHYHBIC APOOH, NMPOLECHTHI, OECKOHEUHBIC
nepuojmyeckue qpodu. Ilpumenenne apoOeil M MPOLIEHTOR Ul PEIIEHUs TIPUKIIAIHBIX 3a/1a4 U3
pasMYHbIX OTpAC/Ied 3HAHUH W peabHOM KH3HH.

JeficTBuTenbHble 4ucaa. PanmoHanbHbie W MppalMOHAIbHBIE yucna. ApudMmeTHueckue
Omepalyuyu ¢ JCUCTBUTEIbHBIMH 4HcIaMd. Monynb OCHCTBHUTENBHOIO 4HCJIa M €ro CBOHCTBA.
[TpubmkEéHHBIE BBIYMCIICHHWS, [paBHJIa OKpYIVIEHWS, TPUKUJAKA M OLEHKAa pes3ynbTaTta
BBLIYUACICHH.

Crenens ¢ 1ensiM rokasaresiem. bunom Herotona. Mcnone3oBanue noiaxoasuieil popmsl
3arucy AeHCTBUTENbHBIX YHCEN JUTSl PELIEHUS TPAKTHUYECKUX 3a/1a4 U NPEJICTaBISHHS TaHHBIX.

ApudmeTHyeckuil KOpeHb HaTYpalIbHOMN CTENIEHH U €r0 CBOHMCTBA.

Crenedb ¢ palMOHAJBHBIM [OKa3areaeM M e€ CBOWCTBA, CTENEHb C ACHCTBUTEIbHBIM
MOKa3aTeleM.

Jlorapudm uncna. Cpoiictea norapudma. JlecaTuunblie U HATypaabHbIe TOrapU(MBL.

CuHYyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTaHTEHC YHCIOBOTO apTyMEHTA.

YpaBHeHHs H HepaBeHCTBA

Toxkaecrsa ¥ TOXJIECTBEHHBIC Ipeodpa3oBaHus., YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YDABHEHHUS U YpaBHEHUsI-CIIeACTBUA. HepaBeHCTBO, pelieHre HEpaBeHCTRA.

OCHOBHBIE METO/IBI PELICHMS LIEIBIX U JPOOHO-PAllHOHAIBHBIX YPABHEHUH H HEPaBEHCTB.
Muorowiensl OT OJIHON IEepeMEeHHOH. /[lenenre MHOro4jieHa Ha MHOTOYIEH C OCTaTKOM.
Teopema be3zy. MuorowieHsl ¢ riensiMu kod(hdunnentamu. Teopema Buera.

ITpeoOpa3zoBaHus YHCIIOBBIX BbIPAKEHUI, COJICPKALLUX CTEIICHU U KOPHH.

UppaunonansHele  ypaBHeHHs. (OCHOBHBIC METOABI  PEHICHHS  MPPAIHOHAIBHBIX
ypaBHCHUH.

ITokaszarenbHble ypaBHeHUs. OCHOBHBIE METO/Ibl PELICHUS ITOKa3aTeIbHbIX YPABHEHHH.

[TpeoOpaszoBanue BeIpakeHHii, COACPKALLUX JOrapu(MBbI.

Jlorapupmuueckune ypaBHeHHs.. OCHOBHBIE METO/[bl PpEHICHUS JIOrapu(pMHUUECKUX
YpaBHEHHI.

OcHoBHBIE TpUroHOMeTpuueckue ¢opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECCKHUX
BbIpakeHHUH. PellieHne TpUroHOMEeTPUYECKHX YPaBHEHHH.

Pemienue cucteM JMHEHHBIX ypaBHEHHHM. MarTpuua CHUCTeMBl JIMHEHHBIX YpaBHEHHI.
Omnpeaenurens Marpulbl 2X2, €ro reOMETPHYECKH CMBICII M CBOWCTBA, BBIYHMCICHHE €TO
3HAYEHHs!, IPUMEHEHUE ONPEJeIIUTENS JUISl PELIeHHsT CUCTEeMBbl JIMHEHHBIX YpaBHeHU. Pelenue
NPUKJIAIHBIX 3a7a4 ¢ MOMOLILIO CUCTEMbI JTMHEHHbIX ypaBHeHuH. MccienoBanue nocTrpoeHHOR
MOJIEIH C TIOMOIIBIO MATPHILL U OTIpeieTHTENeH,

[TocTpoenune mMaTremMaTHUECKUX MOJENEH peanbHOM CHTYallMd C MOMOUILIO YpPaBHEHHH M
HepaBeHCTB. [IpuMeHEHHE ypaBHEHHMH M HEPAaBEHCTB K PCIICHHI0 MaTEMaTHYECKHX 3a/ad H
3a7a4 U3 pa3IUYHbIX 00MacTell HAYKH U pealbHOI JKU3HH.

DOyHKIMH 1 rpaduKH

Oyukius, crnocobbl 3amanus (yHkUUA. B3aumuo obpatsbie ¢yHkmuu. Kommosumus
¢yuxumid. ['padgux QyHKUHH. DeMeHTapHbIe peoOdpa3oBaHus rpagHKoB (yHKIIHH.
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ObnacTh onpeneneHus ¥ MHOKECTBO 3HaueHui dyukimu. Hymu ¢yukimn. TIpomMexyTiu
3HAKOTIOCTOSIHCTBA. UETHBIe M HedéTHble (QyHkuuH. [lepromamueckue (QyHKImH. [IpoMexyTKu
MOHOTOHHOCTH (yHKUHH. Makcumymbl 1 MHHEMYyMBI QyHKiuu. Haubosbinee 1 HamMeHbIIee
3HAYEHHS PYHKIHU HA TIPOMEKYTKE.

Jlnneiinas, kBaaparnuHas u ApoOHO-IMHeNHas QYHKUMK. DJIeMEHTApHOE HCCIeI0BAHNE U
MOCTpOeHUE UX rpaduKoB.

CrenenHas (QyHKUMs ¢ HaTypalbHBIM M LENbIM INokaszarenem. EE cpoiictBa v rpaduk.
CpoiictBa U rpaduKk KOpPHS n-0if cTeneHd Kak (PyHKIUH OOpaTHOM CTEeneHH C HATYpalbHLIM
MOKa3aTeleM.

[MokasarenesHas u norapupmMudeckas GyHKIIUH, UX CBOcTBA W rpaduku. Mcnonb3oaHue
rpadgukoB GYHKIMI Ui pElICHHs YPaBHCHUIL.

Tpuronomerpudeckas OKpPYKHOCTb, OIPEACICHHC TPUTOHOMETPHYCCKHX (DYHKLHH
YHMCIOBOIO aprymMeHTa.

@YHKIMOHATBHbIE 3AaBUCMMOCTH B PEAIbHBIX Mpolleccax U ABieHuAX. ['paduku peanbHbIX
3aBHCHMOCTEH.

Hauana matemMaTH4eckoro aHajimsa

[TocnenoBaTebHOCTH, CIOCOOBI 3aJaHUS TTOCIEI0BATEILHOCTEH. MeTo T MaTeMaTHYECKOH
WHAYKIAA. MOHOTOHHBIE W OTPAHUYCHHBIC MOCJIEHOBATENBHOCTH. McTOpHs BO3HUKHOBEHUS
MATEeMaTHYECKOTO aHaJIn3a KaK aHaIn3a OECKOHEYHO MaJlbIX.

Apudmernueckass W reoMmerpuueckas nporpeccur. beckoHeuHo — yObIBaroImas
reomerpuueckas nporpeccus. Cymma O0eCKOHEYHO YOBIBAIOIIEH I'€OMETPHUYECKOH IPOTrPeCcCHH.
Jlupeiinbii M JKCMOHEHUMANBHBIA pocT. Yucno e. Dopmyna CHOKHBIX HPOLEHTOB.
Hcnonb3oBanue nporpeccHu Ui pelieHrs pealibHbIX 3a/1a4 MPUKIIaJHOTO XapaKTepa.

HenpepsiBable ¢ynkuun M ux cpoiictBa. Touku paspbiBa. ACHMITOTH I'pauKOB
¢ynakumii. CBoiicTBa (yHKIIMI HENpEepHIBHBIX Ha OTpe3ke. MeToa WHTEepBalOB Ui PEICHHA
HepaBeHCTB. [IpuMeHeHue CBOMCTB HeNPEPLIBHBIX (YHKIIMI TS pEICHUs 3a/1a4.

IlepBas u BTOpas npousBoaHble pyHKIMK. OnpeneneHne, reoMeTpudeckuii U Ppu3ndecKnit
CMBICJI IPOU3BOIHOM. YPaBHCHNE KacaTeIbHON K rpaduKy QYHKIHH.

ITpoussoHele seMenTapHbIX (QyHKIMA. [Ipou3BoHasg CyMMEI, TPOU3BEIEHHUS, YACTHOTO
M KOMIO3UIHMH (DYHKUUH.

MHuozkecTBAa H JIOTHKA

MHoskecTBO, OnepaiMy Hajl MHOKECTBAMHU M uX cBoiicTBa. narpammel Ditnepa—Benna.
[IpuMmeHeHHe TEOPETHKO-MHOKECTBEHHOTO armapara Ui ONHCAaHWS pPeadbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEILICHIH 3324 U3 APYTUX YueOHBIX MPEIMETOB.

Onpenenenne,  Teopema,  CBOWCTBO — MATEMaTHHECKOro  oObeKTa,  CIIEACTBHE,
JI0KA3aTeIbCTBO, PABHOCUIIBHBIC YPABHCHHUSL.

11 KJIACC

Yucna 1 BBIYHCIEHHST

Hatypanenpie W 1iesbie yMcia. [IpuMeHeHWe NPHU3HAKOB JIEIMMOCTH LEIbIX YHCel,
HanOoIbIINH 00mui nenutens (manee — HOJI) u naumensinee obmee kparnoe (manee — HOK),
OCTaTKOB TI0 MOAYIIIO, anropuT™a EBiinja s pereHus 3a/1a4 B [ENbIX YUCTaX.

KoMmmnekcHpie umnena.  AnreOpamdeckas W TpUTOHOMETpHYecKas (OpPMBI  3amlHcH
KOMIUIEKCHOTO 4Hcia. Apu(MeTHUECKHE ONepalui ¢ KOMIUIEKCHbIMH unciaamu. HM3obpaxkeHue
KOMIUIEKCHBIX YMCeJl Ha KOOpAUHATHOH 1u1ockocT. Dopmyna Myaspa. KopHu n-oii crenenu us3
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KOMIUIEKCHOTO uHcna. [IpuMeHeHHe KOMIUICKCHBIX WHCEN [UI pElIeHHsT (QU3HUeCKUX |
reOMETPUYECKHX 3a1ad.

YpaBHeHHsI H HepaBeHCTBA

CucreMa U COBOKYITHOCTh YDaBHEHHH U HEPaBEHCTB. PaBHOCHITbHBIE CUCTEMBI U CHCTEMBI -
ciieicTBUA. PaBHOCHIIbHBIE HEPABEHCTRA.

Ot0op KopHEll TPUrOHOMETPUYECKHX YPaBHEHWH C MOMOIILI0 TPUTOHOMETPHYECKOH
OKpPYKHOCTH. Pelienne TpuroHoMeTpuyeckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEIIEHHSI MOKA3aTeIBHBIX H JOTapu(PMHUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS HPPALMOHAIBLHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBI  pCIICHHS CHCTEM W COBOKYITHOCTEH  pallMOHAJBHBIX,
MPPaMOHAILHBIX, TOKA3aTEIBHBIX U JTOTapH()MUYECKUX YPaBHEHUIL.

VpaBHCHHS, HEPABEHCTBA U CHCTEMBI C [TapaMeTPaMH.

[TpumeHeHue ypaBHEHHMH, CUCTEM M HEPABEHCTB K PENICHHI0 MaTeMaTHYecKHX 3ajad M
3a7a4 M3 pasNMYHBIX OoOnacTedl HAayKH W pEalbHOW JKU3HH, HMHTEPIPETALMs MOJydeHHBIX
pe3yJabTaToB.

DOYyHKIHHA U TpaduKH

I'padmk xomnozuimu ¢yHkuuid. ['eomeTpudeckue oOpassl ypaBHEHHI M HEPABEHCTB Ha
KOOPIMHATHO# IJIOCKOCTH.

Tpuronomerpuydeckue QyHKIHHA, HX CBOHCTBA U TPadUKH.

I'padmueckre MeTOIBI pEUIEHHS YpaBHEHWII W HepaBeHCTB. [ paduuecknme MeTOMbI
peleHHs 3a/1a4 ¢ rapaMeTpamMH.

Hcnons3oBanue rpapukoB QyHKIHIA A0S MCClIEN0BaHMS IMPOLECCOB M 3aBHCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIISHUH 3a/ad U3 JIPYrux y4eOHbIX MPEAMETOB H PeallbHON JKHU3HH.

Havana MaTeMaTHYeCKOr0 aHAIN3A

[IpumeHeHHEe MPOU3BOIHON K HCCIEIOBaHNIO (PYHKIIMI HA MOHOTOHHOCTB U IKCTPEMYMBI.
HaxoskneHue HaubOMBINIEro ¥ HAUMEHBIIETO 3HAYCHUH HETPEPBIBHON (QYHKIIMK Ha OTPE3KeE.

[IpumeHeHHe HPOM3BOJHON /ISl HAXOKICHUS HAWITYYIIETO PEIICHUs B MPHUKIATHBIX
3ajadax, 1A ONPEACICHHA CKOPOCTH M YCKOPCHHS IIpOLecca, 3aJaHHOrO (OPMYIOH HIH
rpapuKoM.

IlepBooOpasHas, OCHOBHOE CBOWCTBO MepBooOpasHbix. [lepBooOpasHbie 27eMeHTapHbIX
¢Gynkuuii. [IpaBuiia HaXoX1eHUs IEpBOOOPA3HBIX.

Hurerpan. I'eomerpuyeckuid cMbicil HHTEerpana. BeluMcinenue onpenenéHHoro nHrerpaia
no gopmyne Hetotona-Jleiibauna.

[IpuMeHeHHEe WHTerpajga Uil HAaXOXKJICHHSA IUOMAAcH IUIOCKUX GUryp u 0O0BEMOB
rEOMETPUIECKUX TEJL.

[pumeps! pemienuii quddepeHIManbHEIX ypaBHCHUH. MaTeMaTHYeCKOe MOJICIHPOBaHUE
pealibHBIX ITPOLIECCOB ¢ NOMOLIBIO () (epeHIHaIbHBIX YPaBHEHHIL.



[TNIAHWUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAUYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMA
JINYHOCTHBIE PE3YJIbTATHI

1) rpaskIaHCcKoOro BOCIHHTAHUSI:

c(OpMUPOBAHHOCTh TPAKJAHCKOW MO3WIMHM  0oOydalouierocsi Kak AaKTHBHOTO H
OTBETCTBEHHOTO WYJIEHa POCCHIICKOro 0oOuIecTBa, MPEJICTABICHHE O MAaTEMaTHUYECKMX OCHOBAaX
byHKUMOHUPOBAHUS PA3/IMYHBIX CTPYKTYp, SBJICHHH, MPOLEAYP TI'PaXIaHCKOro oOliecTsa
(BBIOOpHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJICHCTBOBATE C COLMAIbHBIMU HHCTHTYTAMHU B
COOTBETCTBUU C UX (PYHKIMAMU U HA3HAYCHUEM;

2) naTPHOTHYECKOTO BOCTIHTAHHS:

c(hOpMUPOBAHHOCTh POCCHHMCKOI TPakJIaHCKOH MISHTHYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAIIEMY POCCHHCKOM MaTEeMaTHKH, [EHHOCTHOE OTHOIICHHE K JOCTHKEHHAM POCCHHCKHX
MaTeMaTHKOB M POCCHHCKOM MaTeMaTHYecKOH LIKOJbI, HCIOJIb30BAHUE 3THUX JOCTHXEHHH B
OPYruX HAyKaX, TEXHOJIOTHSX, cepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME  JIYXOBHBIX  I[IEHHOCTEH  pOCCHIiCKOTO  Hapojaa,  c(hOpPpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMSI, ITHYECKOTO MOBEACHHUS, CBA3AaHHOTO ¢ MPAKTUYECKHM MPUMEHEHHEM
JMOCTH)KEHHI HAyKM W JEATeJbHOCTBIO YYEHOIrO, OCO3HAHME JIMYHOIO BKJIajJa B IOCTPOEHHE
YCTOHYHBOTO OYyAYHIETO;

4) 5cTeTHYeCKOro BOCHHTAHMUS:

3CTETHYECKOE  OTHOIIGHHE K  MHPY, BKIIOYas  3CTETHKY  MaTeMaTHYSCKHX
3aKOHOMEPHOCTEH, OOBbEKTOB, 3amay, pelICHWi, PacCyKIACHHM, BOCIHPHUMYHBOCTh K
MaTeMaTHYECKHM acIleKTaM pa3IMYHbIX BUIOB MCKYCCTBA;

5) pusnueckoro BOCNHTAHUA:

c(hopMHPOBAHHOCTh YMEHHS MPUMEHATH MaTEMaTHHECKUE 3HAHUS B HHTEPECAX 3710POBOTO
1 Oe3zonacHoro oOpasa MHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBINA PEKUM 3aHATHH U OT/BIXA, peryssipHas (U3ndecKkas aKTUBHOCTb),
du3ndeckoe coBEpIICHCTBOBAHUE TIPH 3aHATUSIX CIIOPTUBHO-03I0POBHTENBHOM NeATETbHOCTHIO;

6) TPYA0BOI'0 BOCIIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYNIOJI00Hs, HHTEPEC K pa3IH4HbIM chepam
nMpodeCCHOHATBHOMN NEeATeNBHOCTH, CBA3aHHBIM C MaTEMAaTHUKOH M ¢ MPUIOKEHUSIMH, YMEHHE
coBepuiaTh OCO3HaHHbIH BbIOOp Oyayuieil npodeccun W peaM30BbIBaTh  COOCTBEHHbBIE
AHU3HCHHBIC IIJIdHBI, TOTOBHOCTHL H criocoOHOCTE K MaTeMaTH‘{eCKOMy 06pa3OBaHmo H
caMo00pa30BaHKIO HA MPOTSHKEHUH BCEl JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEelIeHUH
MPaKTHYECKUX 3a1a4 MAaTEMaTH4YECKOHN HAaNPaBIeHHOCTH;

7) 3K0JIOTHYECKOro BOCIIMTAHUS:

c()OpMUPOBAHHOCTh IKOJIOTHYECKOH KYJbTYPbI, [OHHMAHUC BJIMSHHS COIMAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHME TIPUPOJHOI W COIMANBHOI Cpelbl, OCO3HAHUE
ro0aJlbHOrO  XapakTepa  3KOJOTHYCCKMX  MpoOJieM, OpHCHTalMs Ha  NPUMCHEHHE
MareMaTHUYeCKHX 3HAHUM IS pelieHns 3ajiad B 00JacTH OKPY/Karolled cpe/ibl, IIaHupOBaHNE
MOCTYNKOB M OIIEHKH UX BO3MOKHBIX MOCIIEICTBUH /U1 OKPYKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUA:

c(hOpMUPOBAHHOCTh ~ MHUPOBO33PEHMS, COOTBETCTBYIOUIET0 COBPEMEHHOMY  YPOBHIO
pa3BUTHA HaYKH W OOIECTBEHHOH MPaKTHKH, MOHUMaHHE MAaTeMaTHYeCKOH Haykh Kak chepbl
YeJIOBEYECKOM JIeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl PA3BUTHS [THBIJIM3ALINH,
OBJIAJICHUE A3BIKOM MAaTEeMAaTHKH H MAaTEMaTHYECKOH KyJIbTYPOH Kak CPEICTBOM MO3HAHHUA MUDA,
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TOTOBHOCTH OCYIIECTBIISTH IIPOSKTHYIO U HCCIICAOBATEILCKYIO ACATEILHOCTh HHIHBHYAIBHO H
B IpyIIe.

METANPEIMETHBIE PE3YJIbTATHI
[To3naBarebHbIe YHHBEPCAIbHbIE YUeOHbIe JeHCTBHS

ba3zoBbie J1orHYecKHe J1elicTBHA:

BBIABIIATE M XapaKTePU30BaThb CYIICCTBCHHBIC NPH3HAKH MAaTEMAaTHYCCKHX OOBCKTOB,
MOHATHH, OTHOUIEHMH MEXJy IOHATHAMH, (OpPMYIMpPOBaTE  OINpPEJENICHUs  [OHATHH,
yCTaHABJIMBATh CYIIECTBEHHbIH NpH3HAK KiacCU(UMKALMK, OCHOBaHMA Juisi 0000mEeHus W
CpaBHEHHS, KPUTEPUH TIPOBOJMMOTO aHAIN3A;

BOCIPHHHUMATh, (OPMYIHUPOBaTH M MPeoOpa3oBBIBATH CYXKAECHHUS: YTBEPAMTEIbHbIE H
OTpULIATENbHBIE, €TUHIUYHbIE, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBJIATH MaTEMAaTHYCCKHE 3aKOHOMEDHOCTH, B3aMMOCBSI3M M TPOTUBOpEYUs B (hakTax,
NaHHBIX, HAOMIOAGHHAX M YTBEPXKJCHHUAX, [peAiaraTb KPUTEPUH Ul  BBIABICHUS
3aKOHOMEPHOCTEH M TTPOTUBOPEUHii;

JenarTk BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HUHJIYKTHBHBIX
YMO3aK/IHOUYEeHUN, YMO3AKIIIOYEHHIT 10 aHAJIOTHM;

MPOBOIHUTh CAMOCTOSTENBHO J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIACHHH (TIPAMBIE U
OT TMPOTHUBHOIO), BLICTPAUBATHL APrYMEHTALMIO, MPUBOIAMTHL IPHUMEPbl W KOHTPIPHUMEpHI,
000CHOBBIBaTH COOCTBEHHBIE CY/KICHHS 1 BHIBOJIbI;

BBIOMpaTh crocod pemieHus yueOHOM 3amaun  (CpaBHHBATH HECKOJBKO BApHUAHTOB
pelieHus, BbIOMpaTh HauOOJEe TMOJXOMANINI C Y4ETOM CAMOCTOSITENIBHO —BBIJC/ICHHBIX
KPUTEPHEB).

ba3oBble ucciieioBaTe/IbCKUe JeHcTBHA:

HCII0JIb30BaTh BOMPOCKHI KaK HCCIEI0BATEILCKMH HHCTPYMEHT IO3HAHHs, (JOPMYIHPOBAThL
BOMPOCHI, (DUKCHPYIOLIHME MPOTUBOpeYHe, Mpobdiemy, yCTaHABIMBATH HCKOMOE U JAHHOE,
(bopmupoBaTh runOTE3y, APryMEeHTHPOBATh CBOIO MO3ULMI0, MHEHHE;

MPOBOJIUTH  CAMOCTOSITENILHO — CIUIAHMPOBAHHBIM ~ JKCIEPUMEHT, MCCIeJ0BaHUE TI0
YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro O0BeKTa, SABICHUA, TMPOLECCA, BBISIBICHHIO
3aBUCUMOCTEH MEXK/Ty OOBEKTAMHU, ABJICHUSIMHU, MPOLIECCAMHU;

caMoCToATeTbHO opMynupoBaTh 000011eHNs 1 BBIBObI 10 PE3YJIbTAaTaM MPOBEAEHHOTO
HaOIOACHN, HCCIICA0BAHM, OLICHUBATh JOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTAaTOB, BHIBOAOB H
0000IIIeHN;

MPOTrHO3UPOBATH BO3ZMOXKHOE PAa3BUTHE IMpOLIECCa, a TAK/KE BbIABUTATh MPEANOIOKEHHA O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBISTE AeQUIIMTHI HHPOPMAIIMK, TaHHBIX, HEOOXOTUMBIX ISl OTBETA HA BOMPOC U IS
pelleHus 3a/1auu;

BbIOMpaTe MHPOPMALUIO W3 HMCTOYHHKOB  pa3U4YHBIX  THUIOB, AaHAJIU3MPOBATH,
CHCTEMAaTH3UPOBAaTh M HWHTEPIPETUPOBATH HWH(POPMAIHIO pa3IUYHBIX BHAOB H  (GopMm
TIpE/CTABICHUS;

CTPYKTypupoBaTh  MHOpPMaLMIO, NPEACTaBisATH €€ B pasiuyHblXx  (opmax,
HJUTFOCTPHPOBATH TpaHuecKy;

OLEHUBATL HAA&KHOCTH UHGMOPMALMU 1O CAMOCTOSTENBLHO  CPOPMYITHPOBAHHBIM
KPUTEPUAM.

KoMMyHHKATHBHBIE YHHBEpCAAbHbIE yYeOHbIe JeHcTBHS

OO0wenue:



BOCIIPUHUMATH M (HOPMYIHPOBATH CY)KACHHUSA B COOTBETCTBHM C YCIOBHSIMHM M HEISIMH
oOLLeHus, SCHO, TOYHO, I'PAMOTHO BbIPaKaTh CBOK TOYKY 3PEHHs B YCTHBIX H IHCbMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHHS MO XOJy pelIeHHs 3ajaud, KOMMEHTHPOBAThb MOJyYEeHHBIR
pe3yabTar;

B X0Ji¢ 0OCYXKJIEHHs 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOi TeMbl, MpoOIeMBbl,
penraeMoil 3a1ayvd, BbICKA3bIBATh MICH, HAICICHHBIC HA MOHCK PELICHHS, COMOCTABIATH CBOM
CYXJICHUS C CYKICHHUSIMHU NPYrHX YYaCTHUKOB JIHANOTa, 0OHAPYKHMBATh Pa3UYHE U CXOICTBO
TO3UILIKIA, B KOPPEKTHOM hopme HOpMYINPOBATE PA3HOIIIACHS, CBOU BO3PAXKEHHUSI;

MPEJCTABIATL PEe3YNbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTA, HMCCIEAOBaHMA, MPOEKTa,
CAMOCTOATEIBHO BeIOMpaTh (GOpPMAT BBICTYIUICHHS ¢ VYETOM 3adad  M[PE3eHTAlUH U
0coOEHHOCTEH ayAMTOPHH.

PeryasiTuBHbIE YHHBepca/ibHbIe Y4eOHbIe JefcTBHSA

Camoopranmnsanus:

COCTaBIATH IUIAH, AITOPUTM DPEHICHUS 3aJayd, BBIOMpAaTh CIOCO0 pemieHus ¢ y4éTom
HMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTk M KOPPEKTHPOBATh
BapUAHTBI PelIeHUIl ¢ yUETOM HOBOW HH(OPMALIUH.

CaMOKOHTPO.1b, IMOLIHOHAJIbHbBIH HHTELIEKT:

BJIaJIeTh HABBIKAMH 1103HABATEIILHOH pedIeKcnn Kak OCO3HaHKS COBEpIIaeMbIX JeiCTBHI
M MBICIUTENBHBIX TMPOLIECCOB, HX pPE3yIbTATOB, BIANETh CMOCO0AMH  CaMONPOBEPKH,
CaAMOKOHTPOJIS TIPOIIecca U pe3ynbTaTa pPelieHusl MaTeMaTHYeCKO 3a1atm;

NpeJBUICTh TPYIHOCTH, KOTOPbIC MOIYT BO3HHKHYTh IIPH PELICHHWH 3aj]a4d, BHOCHTDH
KOPPEKTHBBI B JICSATEIBHOCTD HA OCHOBE HOBBIX OOCTOATENILCTB, JAHHBIX, HAWICHHBIX OLIHOOK,
BBISIBJIEHHBIX TPY/IHOCTEH;

OIICHMBAThL COOTBETCTBHE pe3yilbTaTa LEIH MW  YCJIOBHAM, OOBACHATh [PUYUHBI
JNOCTWKEHUS WIM HEJOCTHXKEHUS pe3y/IbTATOB JEATENbHOCTH, HAXOIWTh OINMOKY, /aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATeIbHOCTD:

MOHUMATH W UCIIONIB30BATh MPEHMYIICCTBA KOMAHIHOW M MHIUBUAYalbHOH pPadOTHI MpH
pemeHuu y4eOHBIX 3ajad, NPHHAMATL M[EIb COBMECTHOH JEATCNBHOCTH, IJIAHHPOBATh
OpraHM3allMi0 COBMECTHOW palOTHI, pacrpenensTh BHIBI padOT, IOroBapuUBaThCsA, 00CYKIATh
ITPOLIECC U Pe3yNbTaT padoTel, 0000IAaTs MHEHHS HECKOIBKHX JIFOJICH;

Yy4acTBOBaTh B IPYNMOBBIX (popmax paboTel (00CyxIeHHs, 0OMEH MHEHHH, «MO3roBbIe
IITYPMBI» H HMHBIE), BBINOJHATH CBOIO 4acTb pabOThl M KOOPJAMHHPOBATb CBOM JICHCTBHA C
JAPYrUMH 4YJI€HAMH KOMAaHJbl, OLEHHBATh KauyeCTBO CBOEr0 BKJIajJa B OOWIMI NPOIYKT 110
KPUTEPHAM, cHOPMYITHPOBAHHBIM YHaCTHHKAMH B3aUMOIEHCTBHS.

NPEAMETHBIE PE3YJIbTATHI

K konuny oOydenns B 10 kiaacce oOy4arolUiCH MOIYYHUT CICAYIOIIHE IPEJAMETHBIC
pe3yJIbTaThl 10 OTAETBHBIM TeMaM paboueil mporpamMMmbl y4eOHOro kypca «Aiaredpa u Hauana
MaTeMaTHUYECKOr0 aHaIu3ay:

Yueaa v BEIMHCICHHS:

cBOOOIHO OMEpPHPOBATh MOHATUAMH: PAIMOHATBHOE YHCII0, OECKOHEYHAs EPHOIHYECKas
ApoOb, NPOLEHTHI, UPPAIMOHAILHOE YHMCIIO, MHOMXECTBA PAllMOHAIILHBIX M JEeHCTBHTEIBHBIX
YHCEN, MOJYJIb ICHCTBUTENBHOTO YHCTA;



MPUMEHSATH IPOOK U MPOLEHTHI U1 PEIICHHS MPUKIAJAHBIX 33a4 U3 Pa3IMYHBIX OTpaciieit
3HAHHMH N PEATIBHON KH3HH;

NPUMEHATHL TPUOIMIKEHHBIE BBIUMCIEHUS, TpPaBUiIa OKPYTJIEHUSA, NPUKUIKY M OLIEHKY
pe3ynbTaTa BbIYHCICHHIH;

CBOOOJIHO OMEepUpOBaTH IMOHATHEM: CTENeHb C IeJbIM [oKa3aTeleM, HCIOJIb30BaTh
noaxXonAuryro opMy 3amucH ACHCTBUTENBHBIX YHCEN IS PELICHUS MPAaKTHUYCCKUX 3amad U
MpE/ICTABICHUS TaHHBIX;

CBODOJIHO OTIEPUPOBATH NOHATHEM: apU(PMETHYCCKUI KOPEHb HATYPAIbHON CTENEHMU;

cBOOOHO ONEPHPOBATH MOHATHEM: CTENEHB ¢ PAIMOHATBHBIM IIOKA3aTeIeM;

CBOOOIHO ONEPUPOBAThH TOHATHAMHU: JIOTapH(pM YHCHa, JECATUYHBIE M HaTypalbHBIC
norapudmel;

cBOOOIHO OMEpPUpPOBAThH TOHATHAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC 4YHCIOBOTO
aprymMeHTa;

OIEepUPOBATh NOHATUAME: APKCHHYC, ADKKOCUHYC H apKTAHI€HC YUCIIOBOTO apryMeHTa.

YpasHenusi 1 HepaBeHCTBA:

cBOOOJJHO  ONEpPUPOBATH  MOHATUSAMM:  TOXKJSCTBO,  YpaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJILHBIEC YPABHEHHS U YPaBHEHUA-CIIE/ICTBHS, PABHOCH/ILHBEIC HEPABEHCTRA,

NPUMEHATh PA3IUYHBIE METOJBl PEIICHHA PALHOHATBHBIX H JAPOOHO-pallHOHAIBHBIX
YPaBHEHUH, IPUMEHITH METOJ] UHTEPBAJIOB JUISl PELIECHHS HEPABEHCTR;

cBOOOHO OTEPUPOBATh MOHATHAMH: MHOTOWIEH OT OJHOHM MEPEMEHHOH, MHOTOYICH C
HeablMA - Kod(pULIMEeHTaMH, KOPHH MHOTOYJICHA, MPUMEHATh JeICHHEe MHOrou/ieHa Ha
MHOT'OYJICH ¢ OCTaTKOM, Teopemy be3y u Teopemy Buera g pemenus 3aaad;

CcBOOOJIHO OIepUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX ypaBHEHMH, MaTpuIla,
OfpejesuTelNb MaTpulbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI, HCIOJb30BaTh CBOMCTBA
onpeaenurens 2 X 2 s BLIYUCACHUSA €ro 3HAYEHUs, NPUMEHATh ONPENSIUTENHN Ul PelieHUs
CHCTEMBI JIMHEHHBIX YPaBHEHHH, MOJEIMPOBATH pEallbHbIE CHTYAllMH C MOMOUIBI CHCTEMBI
JMUHEHHBIX YpaBHEHHMH, HCCIEI0BaTh IOCTPOEHHBIE MOJEIM C TOMOIBIO MaTpull M
onpeaenuTeneil, MHTEPNPEeTHPOBATE MOIYyYEHHbIH pe3ybTarT;

HCITONB30BaTh CBOWCTBA AEHCTBHH ¢ KOPHAMH JJIA MPeoOpa30BaHUs BHIPAKEHHIH;

BBITIOJIHATL ~ [IPe0Opa30BaHUsl  YMCIOBBIX  BBIPAXKEHWH, CcOJepKallluX CTeNeHH ¢
palHOHATIbHBIM MOKa3aTelIeM;

HCIIONB30BaTh  CBOWCTBA  jorapuMoB  [Uis  npeoOpa3oBaHus — JOTapUPMHUECKHX
BBIPAJKEHMUIA;

cBOOOJHO  ONEpPUPOBATH  NOHATHAMM:  UPPALMOHAIBHBIE,  TOKA3aTeNbHbBIE U
norapu(pMUUECKUe YPABHEHHS, HAXOMTE UX PEIIeHUs C MOMOIIBIO PABHOCHIILHBIX MEPEX0I0B
HJIH OCYIIECTBIIAA IPOBEPKY KOPHEH;

NPUMEHATE  OCHOBHBIE  TpPUrOHOMETpHueckHe (opmynsl s npeoOpazoBaHMs
TPUTOHOMETPHYECKUX BBIPAIKCHHIA;

CcBOOOIHO OMEpPHPOBATHL MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HeoOXoMMBbIe (POPMYIIBI ISl PEIICHHS OCHOBHBIX THIIOB TPHTOHOMETPHYCCKAX YPABHCHHIA,

MOJIC/IUPOBATE peAJbHBIE CUTYallMM Ha A3bIKe aireOpbl, COCTABIATH BLIPAKEHUS,
YpaBHEHMsA, HEpPABEHCTBA 10 YCIOBUIO 3a/ladM, HCCIECIOBATE IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BaHUEM anapara ajireopsl.

DOynxkuun 1 rpaguku:

cBOOOHO OMEPUPOBATH MOHATHAMH: (DYHKIHA, cHOCOObI 3amaHus (QYHKIHH, B3aUMHO
oOparHble (YHKIUH, KOMIO3ULMS (QyHKIMH, Trpaduk (yHKIMH, BBIMOIHATH JIEMEHTApHbIC
npeodpazoBannsg rpadMkoB (YHKITHIA;
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CBOOOJIHO ONEPUPOBATH MOHATUAMHU: OONACTH OIpPENENECHUS W MHOXKECTBO 3HAYCHUNA
GyHKUMH, HYIH QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CcBOOO/IHO ONEpPUPOBATh MOHATHAMM: YETHBIE M HEYETHBIE (QYHKIIMM, NEPUOJIMYECKHE
byHKIIMH, NPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCHMYMbI H MHHHUMYMbl (QYHKIIHH,
HauOoJIbIIee W HAUMEHbIIIee 3HaYeHHE (DYHKIIUU HA TTPOMEIKYTKE;

CcBOOOIHO OMEpPUPOBATH TMOHATHAMH: CTCICHHAs (DYHKIIMA C HATypalbHBIM M IIEJIBIM
nokaszareyieM, rpaduk cTerneHHOH (QYHKIHU ¢ HATYPANbHBIM M LIEJBIM TOKa3aTeneM, rpadux
KOpHs N-0M cTeneHu KaK PyHKIUH 00paTHOH CTENeH! ¢ HATYPabHbIM IOKA3aTeNIeM;

OMNEepUpOBaTh MNOHATUAMM: JUHEHHasd, KBaApaTH4YHAs W ApOOHO-IHHEHHAs (QYHKIMH,
BBITIOJIHATH IIEMEHTAPHOE UCCIIEIOBAHNE H TOCTPOEHHUE UX TPa(pHUKOB;

cBOOO/IHO ONEepHpOBaTh MOHATHAMH: NoOKaszaTeibHas U Jorapupmuyueckas (QyHKUHH, UX
CBOWCTBA U rpadmuKu, UCTIOIL30BaTh UX TPAa(UKH JIIS PEIICHHs] YPaBHEHHIA;

CBOOOJIHO ONEPHPOBATH TOHATHSMH: TPUTOHOMETPHYECKAsh OKPYKHOCTh, ONpeieicHnue
TPUTOHOMETPHUYECKUX (PYHKIIHI YUCIIOBOIO apryMeHTa;

MCTOJB30BaTh rpadukn QyHKIMI U UCCIICAOBAaHHS TPOIICCCOB M 3aBUCUMOCTEH TpH
peLIeHUH 3ajad U3 JPYyrux y4eOHBIX MPEeAMETOB M pealibHOW KHM3HM, BbIpakaTh (OpMylIaMu
3aBUCUMOCTH MEMKJY BETHHUHAMMU;

Hauana MmaTeMaTH4eCKOr0 aHA/IN3a:

CcBOOOJIHO ONEPUPOBATH MOHATHIMM: apUPMETHYECKast U I'€OMETPHUECKas TPOrpeccus,
OeckoHedHO yOBIBAIOIIAS TEOMETPUIECKAss MPOTPECCHs, THHEHHBIH U IKCIIOHEHIIMATBHBIH POCT,
dbopmyIna ClI0KHBIX TPOIIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

HCII0JIB30BaTh [POI'PECCHU JUIA PEICHHs PealbHbIX 3a/a4 MPUKIAJHOI0 Xapakrepa;

CBOOOJIHO  OMEPUPOBATh MMOHATUSMHU:  TOCIENOBATENBHOCT,  CIOCOOBI  3aJaHusfd
IOCIIeI0BATEIbHOCTEH, MOHOTOHHBIC M OrPaHUYEHHBIE 110CIIE/I0BATEIBHOCTH, IIOHUMATh OCHOBBI
3apOMKACHUST MATEMATHYECKOTO aHAIM3a KaK aHalKu3a OECKOHEYHO MaJlbiX;

CBOOO/IHO OTIEPUPOBATh MOHATHAMH: HETpPEPhIBHbIE (DYHKIIMM, TOUKH pa3pbiBa rpaduka
bynkumu, acumnToTel rpaduka QYHKIHK;

CBOOO/IHO OMEpUPOBATh MOHATHEM: (YHKIMS, HENpPepbiBHAs Ha OTPE3KE, TMPUMEHSTH
CBOCTBA HEMPEPBIBHBIX (QYHKINH TS PEIICHHS 3a1a4;

CBOOOJTHO OTEpPHPOBAThH MOHSTUSIMU: TiepBasi W BTOpas TPOU3BOJHBIE (DYHKIIHH,
KacaTelbHas K rpaduky QyHKIUH;

BBIUHCIIATE TPOU3BOJHBIC CYMMBI, TPOHM3BEICHUSA, YACTHOTO M KOMIIO3MIHH JIBYX
(GYHKUUIA, 3HATH IIPOU3BO/IHBIC YIEMEHTAPHBIX (PYHKIIMIA;

HCITOJTB30BaTh TEOMETPUIECKUN U (PU3HUECKHIT CMBICT MPOU3BOIHOM [UTsl PELICHHs 3a/a4.

MHoxkecTBa U JIOTHKA:

cBOOO/IHO OTIEPUPOBATH MOHATUAMHE: MHOKECTBO, ONIEPAIIMH HAJl MHOKECTBAMH;

HCTOJIB30BaTh TEOPETUKO-MHOKECTBEHHBII armapar Ui OMHCAHUS PeallbHBIX MPOIIECCOB
H SIBJICHHI, TIPU PEIICHUH 3a/1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB;

CBOOOJIHO OMEpPHPOBATH TMOHATHSIMH: OTpEJENieHHe, TeopeMa, YpaBHEHHE-CIeICTBHE,
CBOKMCTBO MareMaTHYecKoro 0oO0BEeKTa, J0Ka3arTeiIbCTBO, pABHOCHIIBHBIC YpPaBHCHHUS U
HEepPaBEHCTBA.

K xoumy oOydyenus B 11 Kiaacce oOy4alomMiCA MOJYYUT CIEAYIOUIME IPEIAMETHBIC
pPe3yJIbTaThl 10 OTACIBHBIM TeMaM paboueill mporpammbl ydeOHOro Kypca «Airedpa v Havana
MaTeMaTHUYECKOro aHaInu3an:

Yncjia 1 BHIMHCICHHS:
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CBOOO/IHO OMEPHPOBATHL TMOHATHAMM: HATYpPalbHOE€ M 1ENOE€ YHUCIO0, MHOKECTBA
HATYPaJbHBIX U LEJIBIX YHCEN, HCIIOJIB30BaTh NIPU3HAKK JenuMocTH uenbix yncen, HOJ n HOK
HATYPadbHBIX YHCEN JUISl pElIeHus 3aay, NpuMeHsITh anroputM EBkinumaa;

CcBOOOHO OMEPUPOBATH MOHATHEM OCTAaTKa MO MOJY/II0, 3alMChIBATh HATYPAIbHBIE YHCIIA
B PAIMYHBIX MO3UIIMOHHBIX CHCTEMAX CUUCIICHUS,

cBOOOIHO OMEPHPOBATh MOHATHAMH: KOMIUICKCHOE HYHCIO M MHOMKECTBO KOMILIEKCHBIX
YuCcell, MPEJCTABISATh KOMIUIEKCHBIC YHC/Ia B anredOpauueckoil U TPUroHOMETpuueckoi dopme,
BBITIOJIHATH apU(PMETHUYESCKHE ONEpaLii ¢ HUMH U M300paxkaTb Ha KOOPAMHATHOH MJIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

cBOOOHO  OTIEpUPOBATH  TOHATHAMHU: HppalioOHATbHBIE,  TOKAa3aTENbHBIE |
norapupmMuyecKue HepaBeHCTBA, HAXOAUTh X PEHICHHUS C MOMOLIBIO PAaBHOCHIIBHBIX MEPEX0/10B;

OCYIIECTBIIATHL OTOOP KOPHEH MpH pellieHnd TPUroHOMETPUYECKOTO YPABHEHHS;

cBOOOTHO OTEPUPOBATH TOHATHEM TPHTOHOMETPUYECKOE HEPABEHCTBO, IIPHUMEHSTH
HeoOX0iMMble (POPMYJIbI JUIS PELIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOTHO OTIEPUPOBATH MOHATHSAMHU: CHCTEMa M COBOKYIMHOCTEH YPaBHCHUM W HEPABCHCTB,
PaBHOCHIIBHBIE CHCTEMbI H CHCTEMBI-CJIC/ICTBHS, HAXOANUTH PEILICHHS CHCTEMBI H COBOKYITHOCTEH
palMOHAIBHBIX, HMPPAUMOHAIBHBIX, ITOKA3aTeNbHBIX M JIOrapudMHUYECKMX YpaBHEHUH H
HEPABEHCTB;

peliath palMoOHalbHBIC, MPpPALMOHAIIBHBIE, [IOKa3aTellbHble, JiorapupmMuueckue Hu
TPUTOHOMETPHYECCKUE YPABHCHHSA U HEPABCHCTBA, COACPIKAIIINE MOJIYJIM U TTapaMeTpHI;

MPUMEHSATH paduyecKue METOIbI [/ PerieHus] YpaBHEHWH U HepaBeHCTB, a TakxkKe 3a1ad
C rlapaMeTpamu;

MOJEUPOBAThL pealbHbIC CUTYAllUM Ha S3bIKE airedpbl, COCTABIATH BhIPANKEHUS,
YpaBHEHUS, HEPaBEHCTBA M HUX CHCTEMBI 110 YCIOBUIO 3aJa@4M, WCCIEA0BaThb IIOCTPOCHHBIC
MOJIENIM ¢ MCIIOJIB30BAHUEM ariapara ainredpsl, HHTEPIPETUPOBATH [TOJYUYESHHbBIN Pe3y/IbTar.

DOyHKuuN ¥ rpapukn:

CTPOUTE TpaUKA KOMINO3MIMH (PYHKUMH ¢ NOMOIIBIO JIEMEHTAPHOTO HCCIIEIOBAHUSA U
CBOMCTB KOMTIO3HUIIMH ABYX QYHKIIHIA;

CTPOUTh TeoMeTpHYeckHe oOpa3bl ypaBHEHHMH W HEPaBEHCTB Ha KOOPAWHATHOM
TJIOCKOCTH,

¢cBOOOTHO OTIEPUPOBATH MOHATHAMH: TPAQHKH TPUTOHOMETPHYECKHX (DYHKIIHIA;

MPUMEHSTh QYHKIIUU TS MOJICTUPOBAHUS U UCCIIEOBAHUS PEAIbHBIX MPOIECCOB.

Hauana MaTeMaTHYeCKOIo aHAJIN3a:

MCHOJB30BaTh TMPOU3BOJAHYIO ISl MCCHeoBaHUi (YHKIMM HA MOHOTOHHOCTHL U
KCTPEMYMBI;

Hax0IUTh Hau0OJIbIICE U HAMMEHBIIIECE 3HAYCHNUS (PYHKIIMH HENPEPLIBHONH HA OTPE3KE;

HCITONIb30BATh MPOU3BOIHYIO JITS HAXOJKICHHS HAWIYYIEro PElleHHs B MPHKIAIHBIX, B
TOM YHCJIC COIHAIbHO-?PKOHOMHYECKHX, 3ajavax, /Ui OMpEJCICHHSA CKOPOCTH M YCKOPCHHUS
mpoiiecca, 3aJJaHHoTo Gopmynoit UK rpapukom;

CcBOOOTHO OTICPUPOBATH MOHATHAMHU: IEPBOOOPA3Hasi, ONpe/IcIEHHbIN HHTErpall, HaXO/UTh
nepBooOpa3Hbie SIEMEHTAPHBIX (YHKIMH W BbIUMCHNTE WHTerpas no Qopmysie HerooroHa-
JleiOunua;

HaXOJHUTh MJIOIIA/H INIOCKHX (PUTYpP U 00BEMBI TEJl ¢ MOMOILBIO HHTErpasa;

MMETh TMPEeJCTABICHHE O MATEeMATHUYECKOM MOJEIUMPOBAHUM HA TPUMEPE COCTABIICHUS
muddepeHInaTbHBIX YPAaBHEHHIH;

pemiath MPUKIAJHBIC 3a/1a4M, B TOM YHCIIE COIHATLHO-3KOHOMHYECKOTO M (PU3UUECKOTO
XapaxkTepa, CpeacTBaMH MaTeMaTHYECKOTo aHaTh3a.

12



TEMATHYECKOE IIVIAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acos

Ne Daexkrpounsbie (undposbie)
HaumenoBaHue pa3aeioB H TeM NPOrpaMMbl ]{'oﬂTpo.m,H],le "paKTH'IeCKHe
n/n Bceero odpa3oBaTe/ibHbIE pecypcChl
padoTsl pabdoTsl
MHoOKecTBO JeHCTBHUTEIBHBIX YHCE]L. .
A http://school-collection.edu.ru
MHuorowiensl. PaunoHalnbHbBIE ypaBHEHHS U 23 1 0
o s https://m.edsoo.ru/
HepaBeHcTBA. CUCTEMBI TUHEHHBIX YPaBHEHUI
®Oyukuun v rpadguxn. CreneHHas QyHKIUS ¢ 2 | 0 http://school-collection.edu.ru
LeJIBIM TToKa3aTeIeM https://m.edsoo.ru/
ApudMeTHYecKuii KOPEHb N-0# CTETICHH. 14 | 0 http://school-collection.edu.ru
HppalimoHalbHbIE YPAaBHEHUA https://m.edsoo.ru/
[Toxazarensnas dyukuus. [lokazarensHsle 10 | 0 http://school-collection.edu.ru
YpaBHCHUS https://resh.edu.ru/
JlorapudmMuveckast GyHKITHS, 18 1 0 http://school-collection.edu.ru
Jlorapudmuyecknue ypaBHEHHS https://m.edsoo.ru/
TPHUrOHOMETPHUYECKUE BEIPAKEHUS U YPABHCHUSI 22 1 0 hutp:{fschool-collection.cdu.u
P P P P https://resh.edu.ru/
[Toce10BaTENBHOCTH H 1T €CCHH 10 1 0 hup:/school-collection.cdu.ru
a porp https://resh.edu.ru/
HenpepeiBubie Gpyakunn. [1poussoanas 20 1 0 http://school-collection.edu.ru
[ToBTOpeHnue, 0000IICHHE, CHCTEMATH3ALIUA . 3 0
3HAaHMH
OBIIUEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 Ll 0
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11 KIIACC

KounmvecrBo 4acos

'::']" HaumeHnoBaHKe pa3/ie/ioB H TeM NPOrpaMMbl — Konrpoasubie | Ilpakruueckue | IJIeKTPOHHBbIE (HH(PPOBHIE)
padoThl padoThl obpa3oBaTe/ibHbIE pecypchl
Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO ) 1 0 http://school-collection.edu.ru
TIPOU3BOTHON https://m.edsoo.ru/
[TepeooOpa3Hasi 1 MHTETpAI 12 1 0 :E:ﬁ;ﬂiﬁ?ﬁgiﬁ;?ﬁf“on‘edu'm
["padrikyl TPHTrOHOMETPHUYECKUX ()YHKIIHHH. 14 | 0 http://school-collection.edu.ru
TpuronomeTpuyeckue HEPaBEHCTBA https://m.edsoo.ru/
WppainonanbHble, Moka3aTelbHbIE 1 24 | 0 http://school-collection.edu.ru
JorapuMHUYECKHE HEPaBeHCTBA https://resh.edu.ru/
KOMILICKCHELE SHCa 10 | 0 http://school-collection.edu.ru
https://m.edsoo.ru/
P S A e 10 | 0 http://school-collection.edu.ru
https://resh.edu.ru/
CucreMbl pallMOHATBHBIX, UPPALIMOHAIBHbIX 12 | 0 http://school-collection.edu.ru
MOKa3aTeNbHBIX U JIOTapu(MHICCKUX YpaBHCHHUH https://resh.edu.ru/
3agauu ¢ mapameTpaMu 16 1 0 http://school-collection.edu.ru
HOBTOPF:HHC, 00001IEHHE, CHCTEMATH3ALINA 16 ) 0
3HAHMI
OBIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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YYEBHO-METOJAWYECKOE OBECIIEHEHHE OBPA3ZOBATEJ/IBHOT'O

MNMPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

1z

Maremaruka. Anredpa u Hauana MaTeMaTuyeckoro aHamusa, 10 kiacc/ Mepansk AT,
Homwuposckuii 1. A., IToaskos B.M.; moa penaxuueii [Togonsckoro B.E., ObmiectBo ¢
orpaHuuyeHHoi oTBeTcTBeHHOCTHIO M3narensbekuit uentp « BEHTAHA-TI'PA®Dy;
Axunoneproe obuectso «M3narenscrso «lIpocsenienue»

Maremaruka. AnreOpa v Hayalla MareMarudeckoro ananusa, 11 kinace/ Mepsmsx AT,
Howmuposckuii 1. A., TTonsikos B.M.; nox penaxiueii [Tononsckoro B.E., Ob6uiectro ¢
OrpaHUYeHHOM 0TBeTCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PA®D»;
Axunoneproe obuectso «M3narenserso «llpocsenienne»

MaremaTuka: anreOpa 1 Hadyajga MaTeMaTU4YECKOro aHaau3a, reomerpus. Anredpa u
Hayasa MareMarnyeckoro aHanusa, 10-11 wracesl/ Anmumos I A., Konsirun FO.M.,
TraueBa M.B. u apyrue, Akiimoneproe odniectro «M3marenscTBo «IIpocBemeHucey

METOJUYECKHE MATEPHUAJIBI JIJIS1 YUYUTEJIA

1

OEJIEPAJIBHAS PABOYAS [TPOIT'PAMMA CPEJIHEI'O OBILEI'O
OBPA30OBAHUSA, MATEMATHKA, (yrnyOnénnslii yposens), (s 10—11 kinaccos
obpazoBaTenbHbIX opranu3armii), Mocksa — 2023

Byuko, E. B.

Marematuka : anreOpa 1 Hayaia MATEMaTHYECKOTO aHATH3A.

YranyOnéuueiit yposensb : 10 kiacce : Metoandeckoe nocodue /

E. B. byuko, A. I'. Mep3nsk, B. b. ITosoxckuii, M. C. SAxup. — M. :
Benrana-I'pad, 2020. — 92 c. :

Maremartuka: anreOpa ¥ Havajla MaTeMaTHYECKOro aHain3a, reomeTpus. Aiuredpa u
HayaJla MaTeMaTH4eCKOro aHainu3a. YiyOnéHHslil yposeHs @ 10 kitace :
CaMOCTOATENbHBIE U KOHTPOJIbHBIE padoThl / A. I'. Mep3nsk, B. b. Tlonouckuii, E. M.
Pabunosuy, M. C. fAxup. — M. : Benrana-I'pag,

2020. — 125, [3] ¢. : win. — (Poccuiickuii yueOHUK).

IHHUPPOBBIE OBPA30OBATEJIbHBIE PECYPCbBI U PECYPCbl CETH HHTEPHET

1.

Xpaununuiie equHOH KOIEKInH HH(POBBIX 00pa30BATEIBHBIX PECYPCOB, TIE
Npe/ICTaBieH IUPOKHIi BEIOOP 31eKTPOHHBIX rocodmii http://school-collection.edu.ru
denepanbhasg cuctema HHGOpPMAIIMOHHO-00pa30BaTENLHBIX PECYPCOB
(vadopmarmoHHbIi opTan) http://wmolow.edu.ru

XpaHWIUIIE HHTEPAKTHBHBIX ANIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru
Kounnekiust KHAT, BUACO-JIGKLIWH, 110,100pKa 3aHUMATEIbHBIX MAaTEMAaTHYECKUX (PAKTOB.
Nudopmarius 06 01UMITHANAX, HAYIHBIX [IKOJIAX M0 MaTeMaTHke. Meauareka

http://www.math.ru

Cetp TBOpUecKkux yuureneid. Meroandyeckue nocoOHs A1 yUuTens; y4eOHo-
METOInYeCcKre nocodus; cnosapu; CrpaBouHUKN; MOHOrpaduu; yuedbuuku; padboune
TETpaaH; CTaThH MEPHOANYECKOM edaTn http://www.int.ru
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6.

10;
11.
12:
13,
14,
15,
16.

17
18
19
20

«Yautens.py». [lenaroruueckue mactepckue, MiarepHer-oopa3zoBanue.
Jucrannmonnoe odpaszoBanue. Karamor pecypcoB «B moMoIb y4uTeno»
http://teacher.ru http://teacher.fio.ru

Kpatkas uctopusi MaTeMaTHKU: C JPEeBHUX BpeMeH 710 3noxu Bosposxaenus. [loprpeTsr

n ouorpadun. CobpiTs u OTKpbITHS http://sbiryukova.narod.ru

[IpaBunbHBIC MHOTOTPAHHHUKH: JIIO0ONBITHEIC (JAKTHI, HCTOPHS, TpUMeHeHHE. Teopema

Diinepa. [TnaronoBsl 1 ApxumenoBsl Tenna. buorpapudeckue ceenenus o [lnatone,

Apxumene, EBkiuie n APYIHX YYCHBIX, HMCIOIHX OTHOUIEHHE K TEME.

MHOI‘OFpaHHHKH B HCKYCCTBC H apXHTCKTYpC. 3aHuMAaTe/IbHEIE CBCACHHA O HCKOTOPBIX

nUHUSX JIMHUK: onpeaenenus, TOOONBITHEIE (AaKTHI, TPUMEPHI HCTIOIL30BAHHS.
['nnep6ouna, napadoJia, IUIHIIC, CHHYCOHIA, CIIMPANlb, IIMKION 1A, KapIHou1a
http://www.tmn. fio.ru/works/

[MoaroroBka k sk3ameHam https://math-ege.sdamgia.ru http://alexlarin.net

MaTeMaTHYECKHE ITIOOBl WWW. etudes.ru

DnexrpoHHas 1mikoa «3Hanuka» http://znanika.ru/
HMuTepakTBHOE NpHIIOKEHHE JUIA cocTaBiienus 3ajanui https://learningapps.org

Muoro noco6uit moxHo ckayats http://www.alleng.ru/edu/math1.htm
Tectuposanue online 5-11 kmaccsr http://www.kokch.kts.ru/cdo/
Hoggie TexHnomoruu B o0paszosanuu http://edu.secna.ru/main/
[TyreBoaNTETD «B MUPE HAYKHY» IS HIKOJTLHHKOB

http://www.uic.ssu.samara.ru/~nauka/

Merasnmknonenns Kupuina u Medoaus http://mega.km.ru

. Caiitel «Mup sHIHKIOTeAMI» http://www.rubricon.ru/ http://www.encyclopedia.ru/

Martepuanst EI'D u TUA http://www fipi.ru/
Odunmaneneiii caiir EI'D http:/www.ege.edu.ru/
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