MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUIACKOM ®EJEPAIIIN
MuHHCTEepCTBO 00pPa30BaHUS APXaHIeJIbCKOMN 00/1aCTH
JlemaprameHT 00pa3oBaHus ropoacKoro okpyra "I'opox ApxaHrejabcek"
MBOY Apxanreasckas CII CosnoBenkux 10Hr

PABOYAS TIPOI'PAMMA

Y4eOHOro nmpeamMera «AJjredpa 1 Ha4yajia MAaTeMaTH4eCKOro
aHaJIu3a. YIJIyOJIeHHbIA YPOBEHbY

st ooyyvatroruxcs 10 - 11 kimaccos

Apxanrensck 2023



IHOACHUTEJIBHAA 3AIIUCKA

VY4eOHbIil Kypc «Anredpa ¥ Havajga MaTEeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 HamubOolee
3HaYMMBIX B TpOrpaMMe CpenHero oomiero o0Opa3oBaHUs, IMOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrieurBaeT MHCTPYMEHTAIBHYIO 0a3y Ui HM3Y4YCeHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTUYECKOe MW aOCTPAKTHOE MBIIUIEHUE OOYYaIONIMXCS Ha YPOBHE,
HEOOXOAUMOM JUII OCBOCHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
JTMCHIUIUIMH. B pamkax TaHHOTO y4eOHOTO Kypca 00ydarolrecs OBJIa/IEBAIOT YHUBEPCAIBHBIM SI3IKOM
COBPEMEHHOM HayKH, KOTOpasi GOPMYIHUPYET CBOU TOCTHIKECHHUS B MaTeMaTHYeCKon opme.

B xome wusydeHuss ydeOHOro Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaju3ay
o0ydJaroImuecs MoJy4aroT HOBBIM OIBIT PEHICHUs MPUKIAIHBIX 3a/1a4, CAMOCTOSTEIHLHOTO MTOCTPOCHUS
MaTeMaTHYECKUX MOJIENICH peaTbHBIX CUTYallui, MHTEPIPETAINHU MTOJTyYSCHHBIX PEIICHUH, 3HAKOMSTCS
C MpUMepaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE M MCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTHYECKUMHU OTKPBITHSIMUA U UX aBTOPaMHU.

VY4eOHblii Kypc oOnazaeT 3HAUYUTEIbHBIM  BOCIUTATENIbHBIM  I[OTEHLMAIOM, KOTOPBIN
peanm3yercss Kak uepe3 y4deOHbIM Marepual, CrnocoOCTBYOIMI (HOpMHPOBAHHIO HAYYIHOTO
MHUPOBO33PCHUS, TaK U 4Yepe3 crenuduky ydeOHOH NeATeNbHOCTH, TPEOYIOIIEH MPOIOIDKUTEILHON
KOHIICHTPALM BHUMAaHUS, CAMOCTOSATEIBHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yJbTar.

B ocHoBe Merommku oOydeHus anreOpe M HadalaM MaTEMaTHYECKOTO aHajiu3a JIeKHT
JeSITeIbHOCTHBIN MPUHIIUI O0Y4CHUSI.

B crpykType ydeOHOro Kypca «Anredpa W Havajga MaTeMaTHYeCKOTO aHAIIM3a» BBIIACIICHBI
CIICAYIOIINE COJEPKATEIHHO-METOINYCCKHE JIMHUU: «HHUCa U BEIYUCICHUs», «OYHKIUU U rpadukmy,
«YpaBHEHUS U HepaBeHCTBa», «Hadanma maremaTmyeckoro ananmsa», «MHOXKeCTBA M JIOTHKa». Bce
OCHOBHEBIE COJIEPKATEIHHO-METOINYECKHE JIMHUHM W3YYalOTCsl Ha MPOTSHKEHUH JBYX JIET OOyYEeHHUsT Ha
YPOBHE CpeAHEro oOmero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS Jpyr Jpyra U IOCTENEHHO
HACBHIIIAsACh HOBBIMH TEMaMHU W pasnenaMu. JlaHHBI ydeOHBIM Kypc SBISETCS HWHTETPATUBHBIM,
MOCKOJIbKY OOBEeIMHSET B cebe Ccopep)kaHue HECKOIbKMX MAaTeMaTHUECKUX IUCLMILIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MaTEMaTHYECKUI aHaIHU3, TEOPHs MHOXKECTB, MaTeMaThdecKas JIOTHKA |
apyrue. Ilo mepe Toro kak oOydaroluecs OBIaZeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKUM
ammapaTtoM, y HHX TIOCJIEOBaTeNbHO (OPMHUPYETCS W COBEPUICHCTBYETCS YMEHHE CTpPOWTH
MaTeMaTHYECKyI0 MOJIENIb PEAJbHOM CHUTyalluu, NPUMEHSTh 3HAHMS, MOJyYEHHbIE NPU HM3YYEHUU
y4eOHOro Kypca, JUIsl pelIeHHs caMOCTOSTENbHO C(POPMYIHPOBAHHOW MaTeMaTHMUYeCKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATH CBOM OTBET.

ConepxatenbHo-MeTondecKkas JTUHUA «Yucina W BBIYMCICHUS» 3aBepliaeT (OpMHpPOBAHUE
HaBBIKOB HCIOJB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTO Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Ha ypoBHe cpenHero o6miero o0Opa3oBaHHs 0cO00€ BHHMAaHUE YAENSETCS
(OpPMHUPOBAHNIO HABBHIKOB DAIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B CE0S HCIOJIH30BaHUE
pa3nMYHBIX (HOPM 3amKCH YUCIA, YMEHUE JeNaTh TPUKUAKY, BBIMOIHATH MPUOIIKEHHBIC BEIUMCIICHHS,
OLICHUBATh YHCJIOBBIE BBIPAKEHHUS, paboTaTh C MaTeMaTHYECKUMH KOHCTaHTaMH. 3HaKOMbIE
00yJaroImuMCsi MHOXECTBa HATypaJIbHBIX, II€JbIX, PALMOHAIBHBIX W JIEHCTBUTENBHBIX YHCENT
JOTIOJTHSIOTCS. MHOXKECTBOM KOMILIEKCHBIX 4HCel. B KaKIOM M3 3THX MHOXECTB pacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIeIM(PHUECKUe 3aaull U OTepalliH: JIeJICHHE HAIeJI0, OTICPUPOBAHUE OCTATKaMHU
Ha MHOMKECTBE IEJIBIX YHCeN, OCOOble CBOMCTBAa pAIMOHAIBHBIX M HMPPALMOHAIBHBIX YHCEl,
apu(METHYECKHE OIepalny, a TaKKe H3BJICYCHHE KOpPHS HATypalbHOW CTENEHH Ha MHOMKECTBE
KOMIUIEKCHBIX 4Hcel. biaromaps mocienoBaTelbHOMY pPacIIMpEeHUI0 Kpyra HCIOJIb3YeMbIX YHCeNl U
3HaKOMCTBY C BO3MOXKHOCTSIMH WX TIPUMEHEHHUS I PEIICHHs Pa3jIuyHbIX 33134 (HOPMHPYETCs
NPEJCTAaBICHUE O €IMHCTBE MAaTEeMaTHUKU KaK HAyKH U €€ pPOJM B TMOCTPOCHHUU MOJETCH pearbHOro
MHpa, IMUPOKO UCTIOJIb3YIOTCSI 0000IICHNE ¥ KOHKPETHU3AIIHS.



Jluaust «YpaBHEHUS U HEPABEHCTBA» PeaM3yeTcs Ha MPOTSKEHUH BCETO OOYYCHHsSI Ha YPOBHE
cpeaHero odmiero o6pa3oBaHus, MOCKOJIBKY B Kaxa0M paszeine [IporpaMMel mpeaycMOTpPEHO pellieHne
COOTBETCTBYIOIIUX 33/1a4. B pe3ynbTare 00ydaromuecs OBIaeBal0OT PA3IMYHBIMA METOIaMHU PEIICHUS
paloHaJIbHBIX, HPPALMOHAIBHBIX, IIOKA3aTeIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHU, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajJiay, coAeprKauux rnapamerpsl. [lomydenHsie ymMeHus
IIMPOKO HCHOJB3YIOTCS TMPU HCCIeIOBAaHUM (DYHKUUN C TMOMOINBIO MPOU3BOJIHOM, MPU pEIICHUU
MPUKJIAMHBIX 33/]a4 W 33/J]ad Ha HAaXOXJCHHE HAWOOJIBIIMX W HAUMEHBIINX 3HAYCHUN (YHKIIHH.
JlarHast copepKaTenbHas JIMHUS BKIIIOYAET B ceOs Takke (POPMUPOBAHUE YMEHHM BBITIOJHATH PACUETHI
no ¢opmynam, npeoOpa3oBaHUs pPALUOHAIBHBIX, HWPPALUOHAIBHBIX M TPUTOHOMETPHUECKHX
BBIPOKCHUH, a TAaKXKe BBIPAXCHHUH, COIEpKAlIUX CTENCHW W JIorapudMbl. braromaps H3ydeHUIO
anrebpanveckoro Marepuania MpoUCXOAUT JaibHelllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00ydJaromuxcsi, (GOPMHUPYIOTCS HAaBBIKM JCAYKTHUBHBIX PACCYXIACHHH, pPaOOTHI ¢
CUMBOJIbHBIMH (pOpMaMH, MpelCTaBICHHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB U
HepaBeHCTB. Ajredpa mpeiaraeT >(QQeKTHBHbIE HHCTPYMEHTBHI [JIsl PEHICHUS NPAKTUYECKHX U
€CTECTBEHHO-HAYUYHBIX 33/1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHO-MeTOoUYecKas THHUS «DYHKIMH U TPaQHUKN» TECHO MEPEIUICTAETCS C IPYTUMHU
JUHUAMH y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3aJaéT IMOCJIEeI0BATEIbHOCTh U3yUYEHUS
MaTepuaina. l3yueHue cCTeneHHOW, MOKa3aTeIbHOW, JOrapu(MUUECKOH U TPUTOHOMETPHUYECKHUX
(GYHKIUH, MX CBOMCTB U Ipa)MKOB, UCIIOB30BaHUe (DYHKIMN TS PEIICHUS 3a/1a4 U3 APYTUX YICOHBIX
MIPEAMETOB U PEalbHOM JKMU3HU TECHO CBS3aHO KAaK C MAaTEMAaTUYECKUM AHAJIU30M, TaK U C PEIICHHEM
ypaBHCHHI ¥ HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMAaHHUE yreisiercs (OPMUPOBAHHUIO YMCHHS
BbIpaXkaTh (OpMyJlaMd 3aBUCHMOCTH MEXAY Pa3IMYHBIMHU BEIWYMHAMH, HUCCIEIOBaTh MOTyYeHHBIC
¢byHKIMH, CTPOUTh HMX rpaduku. Marepuan 3TOH COAEPIKATEIHHOW JMHWW HAlEJIeH Ha pa3BUTHE
YMEHUI U HABBIKOB, MO3BOJISIONINX BBIPaXKaTh 3aBUCUMOCTU MEX/1y BEIMYMHAMH B Pa3UYHON (opMme:
aHAIUTHYCCKOW, rpaduueckol u  cinoBecHOW. Ero m3ydeHwe CHocoOCTBYeT  Pa3BUTHIO
QITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U KOHKPETH3AIHMH, HCIIOJIH30BAHUIO
AHaJIOTH.

ConepxarenvHas juHHS «Havama wmaTeMaTHYecKOTO aHaU3a» TO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTEMaTHUECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00yJalomUMCs, TaK KaKk
Yy HUX TOSIBIISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (PYHKIIUN, ONPEACNISITh UX HAUOOJBIITNE
W HaUMEHbBIINE 3HAYEHHs, BBIYHCIATH IUIOMIAMU GUTYp U OOBEMBI TeJd, HAaXOIUTh CKOPOCTH U
YCKOpEeHHUsI mporieccoB. JlaHHas cofeprkaTeabHas JIMHUS OTKPHIBAET HOBBIE BOZMOXKHOCTH MOCTPOCHUS
MaTeMaTUYeCKUX MOJENEeN peaJbHbIX CHUTyalluid, MO3BOJSET HAXOJWUTh HAWJIy4yllee pEIICHUE B
MPUKIAIHBIX, B TOM YHCJIE COLUMAJbHO-DKOHOMHYECKUX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajin3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOrO, (OPMaTbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIIEHHUS, (HOPMUPOBAHUIO YMEHUH PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMATHKHU B
HayKe, TeXHHKe U HCKyccTBe. OOydJaroniuecss y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJy4YEeHHBIX B
XO/JIe pa3BUTHsI MaTEMaTHUKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenbHo-MeTOIMYEeCKass JTUHUS «MHOXKECTBa W JIOTHKa» BKJIIOYAET B Ce0Sl 3JEMEHTHI
TEOPUM MHOKECTB M MATeMAaTHYeCKOW JIOTUKU. TeopeTMKO-MHOKECTBEHHBIE MPEICTaBICHUS
MMPOHU3BIBAIOT BECh KypPC IIKOJBHOW MaTEeMaTHUKH W TpeIaraloT HamOoJiee YHUBEPCATbHBIN S3BIK,
OOBEIMHSIONMNNI Bce pa3feNbl MaTeMaTHKU W e TNPUIOKEHHH, OHHM CBS3BIBAIOT pPa3HbIC
MareMaTUYeCcKHe MAWCIUIUIMHBI W HX MPUWIOKEHUs B eauHoe 1enoe. lloatomy BaxHO HAaTh
BO3MOXKHOCTh ~ 00ydYaromeMycsi TOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIM  SI3BIK  COBPEMEHHOM
MaTeMaTUKUd W HUCIOJIb30BaTh €ro Il BBIPAXKEHHUSI CBOUX MBICIEH. /[pyruM BaKHBIM MPU3HAKOM
MaTeMaTUKU KaK HayKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh OOOCHOBAHUH W CIIEOBaHUE
onpee’aEHHBIM IPpaBUIaM MOCTPOEHUS J10KA3aTENIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMU MAaTeMaTH4ECKOU
JIOTUKHA CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOI'O MBIIUIEHUS OOYy4YaloUIMXcs, MO3BOJSET UM CTPOHTH
CBOM PACcCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKU KPUTHUECKOTO MBIIIUICHUS.

B yue6HOM Kypce «Anrebpa M Hayansa MaTeMaTHYE€CKOIO aHAINW3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIMPOBAHUS, KOTOPHIE MPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB



IIOCTPOEHUsT MOJEIEH pealbHBIX CHUTyalUd, HUCCIEAOBAHMSA JTUX MOJECIEH C IOMOIIBIO amnmnapara
anreOppl ¥ MaTeMaTUYECKOTo aHalln3a, MHTEpIpeTaly MOJIYYeHHBIX pe3yibTaToB. Takue 3amaHus
BILJICTCHBI B KKIBIA U3 pa3/ie]ioB MPOTPaMMBI, TTOCKOJIbKY BECh MaTepuan yuyeOHOTro Kypca MIHUPOKO
HCIIONB3YETCS JUIsl pPElIeHUsl NMPUKIAIHBIX 3a1ad. [Ipu pemeHun peaibHbIX NMPAKTHYECKUX 3a1a4
oOyyaromuecsi  pa3BUBAalOT  HAOMIOJATENbHOCTh,  YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJIB30BaTh AaHAJIOTHI0, 0000maTh ¥  KOHKPETU3UPOBATH MpodiIemy.
JlesiTensHOCTh MO (hOPMHUPOBAHHMIO HABBIKOB PEIICHHS MPUKIAIHBIX 337a4 OPraHU3yeTCsl B MPoOIecce
M3YyUYEHHs BCEX TeM Y4eOHOro Kypca «Airedpa n Hayasla MaTeMaTHYECKOTO aHAITU3a.

Ha usyuyenune yue6HOTO Kypca «Anredpa ¥ Havajga MaTeMaTHYCCKOTO aHAIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hefento), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).

IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaskIaHCKOro BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh I'PAXKIAHCKONW MO3UIMKM O0YYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YjileHa POCCUHCKOro OOIecTBa, MPEACTaBICHUE O MaTeMaTHMYECKHMX OCHOBaX (YHKLMOHHPOBAHUS
Pa3IMyYHbIX CTPYKTYp, SIBJICHUH, MPOLENYp I'Pa)JAaHCKOro o0iiecTBa (BbIOOpHI, OIPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C UX (YHKIHMSIMU U
Ha3HAYCHUEM;

2) NaTPHOTHYECKOTO BOCTTUTAHUS .

C(OPMHUPOBAHHOCTb POCCUICKON TIpa)KAaHCKOM MIEHTUYHOCTH, YBaXEHHUS K IMPOLUIOMY U
HACTOSIILIEMY POCCHUICKOW MaTeMaTUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHXKEHMSIM POCCHUHCKUX
MaTeMaTHUKOB M POCCUHCKON MaTeMaTHYeCKOM ILKOJbI, UCIIOJIb30BaHUE 3TUX JOCTHKEHUH B JIPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

OCO3HaHHE JYXOBHBIX IIEHHOCTEM POCCHICKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHUSI, STHYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHYECKUM MTPUMEHEHHEM JTOCTHKCHUH HAYKH H
JeSTeTHbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJA B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEro;

4) 3cTeTHYeCKOr0 BOCITUTAHMS

JCTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3ajay, pEUIeHUH, pacCykAEHUH, BOCIPUMMYHMBOCTH K MaTEMAaTUYECKUM AacleKTam
pa3IUYHbIX BUOB UCKYCCTBA,

5) pu3nYeCcKOro BOCIIMTAHUS

Cc(OPMHPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHYEeCKHe 3HAHWS B WHTEpECax 370POBOTO U
0e3omacHOTO 00pasa XM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0OPOBBIO (3710pOBOE MHUTAHWE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nyeckas aKTHUBHOCTH), (hHU3HUECKOe
COBEPILIECHCTBOBAHHE MIPU 3aHATHIX CIIOPTUBHO-0310POBUTEILHOMN 1A TEIBHOCTBIO;

6) TPYA0BOT0 BOCIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIIOOMs, MHTEpEC K pa3iuyHbIM cdepam
npoeCCUOHATILHON JIeATENbHOCTH, CBA3aHHBIM C MaTEeMaTUKOM W €€ NPUIOKEHUSMH, yMEHHUE
COBepILIaTh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccuu M pealn30BbIBATH COOCTBEHHBIE YKU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO M camMOoOpa30BaHUIO Ha
IPOTSDKEHUM BCEH JKU3HU, FOTOBHOCTh K AKTUBHOMY YYacTUIO B PEIIEHUH NPAKTUYECKUX 3a/ad
MaTeMaTH4eCKOM HAaIpaBIEHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMA:

C(OPMHPOBAHHOCTh  HKOJOTHYECKOM  KYJIbTYpbl, I[OHMMAaHUE  BIUSHUS  COLMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CpeJibl, 0CO3HAHHUE TI00aTbHOr0



XapakTepa SKOJOTUYECKUX MPOOJIeM, OpHUEHTalUs Ha MPUMEHEHHUE MAaTeMAaTHYECKUX 3HAHWH IS
perieHus 3aaa4d B 00J1aCTH OKPYKAIOMIEH Cpejibl, TUIAHUPOBAHKE TTOCTYITKOB M OIEHKH UX BO3MOIKHBIX
MOCIEACTBUM ISl OKPYKAKOLLEH CPEIbI;

8) HeHHOCTH HAYYHOTO TO3HAHMS

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HAayKW W OOINECTBEHHOW MPAKTUKH, MOHMMAHHE MAaTEMAaTHYECKOH HayKH Kak c(hepbl 4eIOBEUYEeCKOU
JEATEIIbHOCTH, ATANoB €€ pa3BUTUSA M 3HAYMMOCTH JUISl PA3BUTHS LIMBUJIM3ALMU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MaTEMaTHYECKOM KyJbTYpOHM KakK CpEICTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh
OCYILIECTBJISATh MPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHAMBHUIYAJIbHO U B TPYIIIE.

METAINIPEIAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiicTBHUS

Ba3oBble loruyeckue aeiicTBus:

BBISIBIISIT M XapPaKTEPU30BATh CYHIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOIICHUHA MEXAY TOHATHSIMH, (OPMYJIMPOBATH ONPEACICHHUS MOHATHH, YyCTaHABIMBAThH
CYIIECTBEHHBIN TNpHU3HAK KiIacCU(UKAIMK, OCHOBAHHS JUII OOOOLICHHS W CpaBHEHHs, KPUTCPUH
MIPOBOAMMOI0 aHAIN3A,

BOCIPUHUMATH, (GOPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKACHUS: YTBEpAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U POTHUBOpEUHs B (paKkTax, TaHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUAX, MpeAjiaraTb KpPUTEPUU Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JieJlaTh  BBIBOJIbI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSATEIBHO JI0OKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKIACHHM (MpsMble U OT
MIPOTHUBHOTO), BBICTpaNBaTh apryMEHTAIIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHUSI U BHIBOJIBI,

BbIOMpATh Ccnoco0 perieHus ydeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB DPELICHHUS,
BBIOMpaTh HanboJiee MOAXO AN ¢ YYETOM CaMOCTOSTENILHO BBIJIEICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckme 1eiCTBUS !

HCIIOJIb30BaTh BOINPOCHI KaK HCCIIEI0BATENbCKUM HMHCTPYMEHT NO3HaHMs, (OpMYyIUpOBaTh
BONIPOCHL, (UKCHUpYIOIIME NPOTHUBOpEYHE, NpoOJeMy, YyCTaHAaBIUBAaTh MCKOMOE U JIaHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE,

MPOBOJIUTH CAMOCTOSITENIBHO CINIAHWPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJIEHHUIO
0cOOEHHOCTEeH MaTeMaTHYecKOro OObEKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEN MEXIy
00BEKTaMHU, SIBICHUSMHU, TIPOIIECCAMU;

CaMOCTOSITENTbHO (OPMYIHPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJIO/IEHUs, WCCIIEIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IOJIYUEHHBIX pE3yJbTaTOB, BBHIBOJOB U
000011IeHNI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECcCa, a TAKKe BBIIBUIaTh MPEINOI0KEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Paborta ¢ unopmanmei:

BBISBJIATH JAePUIUTH HH(DOpPMALMK, JAHHBIX, HEOOXOIUMBIX Ui OTBETAa Ha BOIMPOC W IS
pelieHus 3ajiauu,

BEIOMpaTh ~ WMHPOpPMAIMI0 W3  HMCTOYHHUKOB  Pa3jMYHBIX  TUIOB,  aHAJU3UPOBATbH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3INIHBIX BHIOB M (POPM MPEACTABICHUS ;

CTPYKTYpUpPOBaTh HMH(OpPMAILIMIO, NPEACTABIATh €€ B PA3NUYHBIX (DopMax, WILTIOCTPUPOBATDH
rpaduiecku,

OLICHUBATh HAAEKHOCTh HH(DOPMALIMU [TO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUS

OO01menue:

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCJIOBUAMU U LECIISIMU O6IJ_IGHI/ISI,
SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHA B YCTHLIX M IMHMCbBMCHHBIX TCKCTAX, JaBAaTb
IMOSICHCHUA 110 X004y PCIICHUA 3aa4i, KOMMCHTUPOBATDH HOJIy‘-IGHHBIﬁ pe3y.TIbTaT;

B XxoJ¢ OOCYXIeHHUsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBbI, IMPOOIEMEI,
pemaeMoil 3amayu, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE HA IOUCK pEILIEHUS, COIOCTaBISATh CBOU
CYXKJCHHUSI C CYXKICHUSMH IPYTUX YYAaCTHUKOB JHAJIOTa, OOHAPYKMBATh pa3IU4M€ M CXOJACTBO
MO3UIUH, B KOPPEKTHOU opMe GOopMyIUpOBaTh pPa3HOTIACHS, CBOM BO3PAXKEHUS;

MPEJCTaBIATh pPEe3yJbTaThl pPELIECHUS 3aJaud, SKCIEPUMEHTa, HCCIeIOBaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4€TOM 3ajlad Mpe3eHTAIllMi U OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUA

Camoopranmnsanmus:

COCTaBJIATh IUIAH, AQITOPUTM pELICHUS 3aJauyd, BHIOMpATh CHOCOO pelieHUus ¢ Yy4ETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ yuéTOM HOBOM HH(pOpMaLHH.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

BJIQJICTh HABBIKAMH TIO3HABATEIBHOW PE(PIEKCHM KaK OCO3HAHUS COBEPUIAEMBIX NIEHCTBHIA U
MBICIMTEIBHBIX TPOILECCOB, MX PE3yJIbTaTOB, BIAIETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISA
mporiecca 1 pe3ysbTara perieHus MaTeMaTHIecKOn 3a1a4H;,

MpeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh TIpU pEIICHWU 3a7aud, BHOCHUTH
KOPPEKTHUBBl B JEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yNbTaTa LEJIU U YCIOBUAM, OOBSICHITH MPUUNHBI TOCTHKEHUS WU
HE/IOCTHXKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OUIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD

MOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIAHOH W WHIUBUAYATbHOW pabOTHl TIpU
pemeHny y9eOHbIX 3a/1a4, MPUHUMATh IIeJIhb COBMECTHOM JIEATENLHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboThl, pacipeaessaTh BUJIbl padoT, JOroBapuBaThCs, 00CYKIAaTh MPOLECC U Pe3ysbTaT
paboThl, 00001IaTH MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TpYNNOBBIX (opmax paboTel (0OcykIaeHHs, OOMEH MHEHHH, «MO3roBble
IITYPMBI» U WHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YjieHAMH KOMAaHJbI, OIICHWBAaTh KadeCTBO CBOEro BKJIaJa B OOHIMA TPOAYKT IO KPUTEPHSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjacce o0y4aromuics NOTyYUT CIAEAYIOUINE MTPEIMETHBIE PEe3yIbTaThl
[0 OTJENBbHBIM TeMaM pabouel MporpaMMbl yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTro
aHaJIn3a»:

Yucia v BBIYUCTICHUSA:

CBOOO/THO ONIEPUPOBATH MOHATHIMHU: PALMOHATIBHOE YHCII0, OECKOHEUHAsl Teproandeckas Jpoosb,
IIPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PALIMOHAIBHBIX M JEHCTBUTENIBHBIX YUCEN, MOIYJb
JICUCTBUTEIILHOIO YHCIIA;

IPUMEHATh OpOoOW M TMPOLEHTHI Ul PELICHUs NPUKIATHBIX 33aJad U3 Pa3IMuYHBIX OTpaciieit
3HAHUW U pealbHOM JKU3HU;



IPUMEHATh TNPUOIMKEHHBIC BBIUMCICHMS, IpaBUa OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIICHNN;

CBOOO/THO OTIEPHPOBATH MOHATHEM: CTEIEHD C IIeJBIM MOKA3aTeIeM, UCI0Ib30BATh MOIXOISIIYIO
dbopMy 3anucH JeHCTBUTENBHBIX YMCEN IS PEIICHHSI TPAKTUYECKHX 33/1a4 U IPECTAaBICHUS JAHHBIX

CBOOOTHO OTIEPUPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPAIbHOM CTEIECHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeleEM;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: JIOTapU(pM UHUCIA, JECITUYHBIE M HaTypajbHbIE
Jorapudmel;

CBOOOJHO ONEPUPOBATH IOHATHAMM: CHUHYC, KOCHUHYC, TAHI€HC, KOTaHIE€HC YHCIIOBOIO
apryMeHTa,

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, ApPKKOCUHYC M apKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHs U HEPaBEeHCTBA!

CBOOO/ZIHO OIEpUPOBATH IOHATUSMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PABHOCHUJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUJIbHbIE HEPABEHCTBA,

IPUMEHATh PA3JIMUHbIE METO/Ibl PEIICHHSI PAL[MOHAIBHBIX U APOOHO-PAllMOHATIBHBIX YPaBHEHHH,
IIPUMEHSTh METOJI NHTEPBAJIOB JJIsl PELICHNSI HEPABEHCTB,;

CBOOOJHO OIEPUPOBATH MOHATUAMU: MHOTOYJIEH OT OJJHOW MEPEeMEHHOM, MHOTOUJIEH C LIEJIbIMU
KO3 pULIHEHTaMU, KOPHU MHOT'OYJICHA, IPUMEHATH JIeJIEHUE MHOTOWIEHa HA MHOTOUYIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis peuienus 3aaad;

cBOOO/IHO ONEpUpOBaTh MOHATUSMM: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpula, ONPEACIUTENb
MaTpUllbl 2 X 2 U €ro reoMeTPUYECKUi CMBICI, HCIIOJIb30BATh CBOMCTBAa ompenenutens 2 X 2 s
BBIUMCJICHUS] €r0 3HAUEHUs, IPUMEHSATH ONPEIEIUTENH Ul PELIEHUs] CUCTEMbI JIMHEWHBIX YPaBHEHUH,
MOJIETIUPOBATh DPEAIbHBIE CUTYAallUH C IIOMOIIBIO CHUCTEMBl JIMHEHHBIX YpPaBHEHUH, MCCIEN0BATH
IIOCTPOCHHBIE MOJEJIM C IIOMOIIBI0 MaTpULl M OIpPENEIUTENEH, MHTEPIPETUPOBATh IOJYyYEHHBIN
pe3yJIbTar;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /7S TpeoOpa30oBaHusl BEIPaKEHUI,

BBINOJIHATE NMPE0OpPa30BaHMsl YMCIOBBIX BBIPAKEHHH, COAEpIKALIMX CTENEHH C palOHAJIbHBIM
MIOKa3aTeseM;

HCII0JIb30BaTh CBOMCTBA Jorapu(mMoB Juist MpeoOpa3oBaHusl JOrapu(PMUUECKUX BbIPAKEHUI;

CcBOOOJIHO ONEpPUPOBATh MOHATHSMH: HUPpPALMOHAJBHBIE, MOKAa3aTEeJIbHbIE U JIOTapU(PMUUYECKHE
YpaBHEHHUs, HAXOJAWUThb MX pEIICHHS C IOMOIIbI0 PABHOCHUJIBHBIX IEPEXOJ0B MU OCYIIECTBIISAS
IIPOBEPKY KOPHEH;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKUE (bopMmynb JUIS npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUI

CBOOO/THO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHATh HEOOXOJUMbIE
(bopMyIIbI [l pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJIETTMPOBATh pEalbHbIE CUTYallMM Ha SI3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA I10 YCIIOBHUIO 33/1a4M, UCCIIEOBATh MOCTPOEHHBIE MOJENHU C HCIOJIb30BAHUEM allapara
anreOpsl.

DYyHKUMH U TPAPUKU:

CBOOOJHO OTNEpUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aAaHus (PYHKIMH, B3aUMHO OOpaTHBIE
¢byHKIMU, KOMIO3UIMS (DYHKIMHA, rpaduK (YHKIHH, BBIIOJIHATH 3JIEMEHTApPHBIE NMPEoOpazoBaHUS
rpaduKoB (QYHKIHII;

CcBOOO/HO OMEpPUPOBATH MOHATHAMU: 00JacTh OIMpPENEIeHUs] 1 MHOXKECTBO 3HAUCHUN (DyHKUHUH,
HYJIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEPUPOBATH MOHATHSMHU: YETHBIE M HEUYETHBIE (DYHKLIUU, TEpUOANYECKHE (QYHKIINN,
IIPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MaKCUMyMbl W MHUHUMYMBI (QYHKLIUH, HauOojbllee U
HalMEHblIee 3HaYeHUe (QyHKIUHN Ha IPOMEXKYTKE;



CBOOOJHO ONEpUPOBATh IOHATUAMHU: CTENEHHass (YHKIUS C HATypalbHbIM M  LEJIbIM
nokasaresueMm, rpaduk cTerneHHoN (PyHKIMM C HAaTypaJbHbIM M LEJIBIM TOKa3aTeseM, rpaduK KOpHs n-
Oli CTeTeH! KaK (QYHKIIUM 0OpaTHOM CTENEeHU C HaTYPaJIbHBIM IT0Ka3aTeleM,;

OTIEPHUPOBATH MOHATUAMU: JTUHEWHAs, KBaJIpaTU4HAsI U APOOHO-THHEHHAs (DYHKIINH, BBITIOIHATh
AJIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaPHKOB,;

CBOOOJHO OIEpPUPOBATh TOHATHAMU: TOKa3aTeiabHas W Jorapudmudeckas (QyHKIUH, HUX
CBOMCTBA U IpaMKH, UCHIOIB30BATh UX I'PaPUKH Ul PELICHUs YPaBHEHUH;

CBOOOJHO OINEPUPOBATh IOHATUAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpe/eIeHue
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apryMeHTa;

UCIOJIb30BaTh I'paduKu QYHKIMHA JUIs MCCIEIOBAHUS MTPOLECCOB U 3aBUCUMOCTEH IIPU peIlIeHUH
3aa4 M3 JAPYrHX Y4eOHBIX MPEIMETOB M peabHOW JKU3HHU, BBIpaXaThb (HOpMyJamMH 3aBHCUMOCTH
MEX]y BEITUYHMHAMH,

Hayana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEpUPOBATh MOHATUAMHU: apuMeTHUecKass U TEeOMETpPHUEecKas Mporpeccus,
0ecKOHEeyHO YObIBaloIlas TIeOMEeTpUYecKas IMPOrpeccHsi, JUHEHHbIM M 3KCIIOHEHLHUAIbHBIA pOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOrPECCUH Ul PELICHUS PealbHbIX 337a4 MPUKIAJHOIO XapaKkTepa;

CBOOOJTHO ONEpPUPOBATh  TMOHATHUIMHU: HOCJIEI0BATEIBHOCTb, CrocoObl  3aJaHus
[IOCJIEZI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE I10CJIEI0BATEIILHOCTH, IOHHMAaTh OCHOBBI
3apO’KJICHUS MAaTEMaTUYECKOr0 aHaIM3a KaK aHaiu3a OECKOHEYHO MallbIX;

CBOOOJHO OIEPHPOBATH TOHATHSAMH: HEIpPEPhIBHBIE (QYHKIUH, TOYKHA pa3pbiBa Tpaduka
(byHKINH, aCHMOTOTHI Tpaduka QyHKIUH,

CBOOOJHO ONEepUpOBaTh MOHATHEM: (DYHKIMs, HENpEepbIBHAs Ha OTpE3Ke, MPUMEHATh CBOMCTBA
HenpepbIBHBIX (DYHKIMIA AJ1s1 perieHus 3a1ay;

CBOOOJHO OMEpUpPOBaTh MOHATUSAMU: IepBasi U BTOpas MPOM3BOJHBIC (YHKIIMHU, KacaTelabHas K
rpaduky GyHKIUY,

BBIUUCIIATh TPOU3BOJHBIE CYMMBbI, IPOM3BEACHUS, YACTHOTO W KOMIIO3UIMM ABYX (DYHKIIMA,
3HATh [IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINNA;

HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHON ISl PEILIEHUs 3a/1a4.

MHo:xecTBa M JIOTHKA!

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjsl ONUCaHHs pPEealbHbIX IMPOLECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: OINpeNeieHne, TeOpeMa, ypaBHEHHE-CIIeICTBHE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce o0y4aromuics NOTyYUT CIAEAYIOUINE TPEIMETHbIE PEe3yIbTaThl
[0 OTJENBbHBIM TeMaM palouel MmporpaMMbl yueOHOro Kypca «Asnredpa M Hayalla MaTeMaTH4YeCKOIro
aHaIIN3a».

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEPHUPOBATH MOHATHIAMU: HATYPaJIbHOE M LIEJI0€ YUCII0, MHOXKECTBA HATYypalIbHbIX U
LEJIBIX YHCell, UCTIONIb30BaTh Npu3Haku aenuMoctu nensix uncesn, HOJ[ m HOK narypanbHbIX uncen
JUIsL pelIeHus 3a1a4, IPUMEHSITh aaroput™ EBkinna,

CBOOOJHO OIEPHUPOBATH MOHIATHEM OCTaTKa IO MOJYJIO, 3alMChIBaTh HATypaJbHBIE 4YHCIIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS,

CcBOOOJHO ONEpUPOBATh MOHITUSIMM: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX YHCEl,
IIPEJCTaBIATh KOMIUIEKCHBIE YMCIa B anreOpanyeckod M TPUTOHOMETPUUECKOW (hopMe, BBIOIHATH
apu(pMeTHYeCcKHe ONepaluy ¢ HUMU U N300pakaTh Ha KOOPIAUHATHON INIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA!

CBOOOJTHO ONEPUPOBATH MOHATUSMH: HppalMOHAIbHBIC, MOKa3aTeJIbHbIE W JorapupMUUEcKue
HEPaBEHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO0 PABHOCHIILHBIX MIEPEXO/IOB;



OCYILLECTBIISATh OTOOP KOPHEH NMpH pellieHNH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO  ONEpPUPOBATH  IOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IPHUMEHATh
HE00X0AuMBbIe (POPMYITBI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OIEPHPOBATH MOHATHUSAMH: CHCTEMa W COBOKYITHOCTh YpPaBHEHMH U HEPaBEHCTB,
PaBHOCHIIBHBIE CHUCTEMBI M CHUCTEMBI-CIEJICTBHUS, HAXOIUTh DPELICHHS CUCTEMbl M COBOKYITHOCTEH
panMoHAIBHBIX, UPPALMOHATBHBIX, TTOKA3aTEIbHBIX U JOrapu(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB,;

pelmiaTb  palMOHAJbHbIE,  HPPALMOHAIBHBIE,  IIOKa3aTelbHble, JorapupMuyeckue U
TPUTOHOMETPUUYECKUE YPAaBHEHMS U HEPABEHCTBA, COJIEpIKalllie MOAYIIH U MapaMeTphl;

IPUMEHATh Ipaduyeckre MeTobl IJI PELIeHHUs YpaBHEHMH M HEpaBEHCTB, a TaKXe 3ajgad C
napaMeTpamy;

MOJICIMPOBATh PEAbHBIE CUTYAIlMH Ha S3BIKE AJITeOphl, COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEpPABEHCTBA U HUX CHCTEMbl [0 YCJIOBHMIO 3aJaud, HCCIENOBAaTh IIOCTPOCHHBIE MOJIENH C
MCIOJIB30BAHUEM allliapaTa aireopbl, HHTEPIPETUPOBATH MOIYUYCHHBIN pe3yabTar.

DOYyHKUMH U TPAPUKHU:

CTPOUTH I'paMKU KOMIO3ULIUHN (GYHKLIUH C TOMOILBIO 3JIEMEHTAapPHOI0 MCCIIEJOBAHUS U CBOMCTB
KOMIIO3ULIMH JIBYX (YHKLIUH;

CTPOUTH TeOMeTpUYecKre 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MJIIOCKOCTH;

CBOOO/JHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPUUECKUX (DYHKIIMHA;

NPUMEHATH (PYHKIMH [T MOJCTUPOBAHMS U MCCIICIOBAHUS PEATHbHBIX MTPOIIECCOB.

Havyajna maTeMaTH4eCKOro aHAJIM3a:

MCTIOJIH30BATh MPOU3BOJHYIO JIJIsl HCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXO/WTh HanOOJIbIIIee U HAMMEHbIIIee 3HaUeHHs (DYHKIIMH HENPEPHIBHON HAa OTPE3KE;

HCIOJIb30BATh MPOU3BOJIHYIO Ul HAaXOXIEHHUS HAWIYYIIEro PelleHHs B NMPHUKIAJHBIX, B TOM
quciIe COLUAIbHO-3KOHOMHUYECKUX, 3a7ayax, JUIsl ONpENeleHUus CKOPOCTH W YCKOpPEHMs Ipolecca,
3aJJaHHOTO (POPMYJION MK TpadUKOM;

CBOOOJHO OIEpUPOBaTh IMOHATHUSAMHU: IEpBOOOpa3Has, ONpPENeNEHHBIH MHTErpaj, HaXOAWUTh
NepBOOOpPa3HbIE AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH HHTErpai rno Gpopmyne HetotoHa-JIeiiOHuma;

HaXOJUTh IJIOMIAAN MIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO0 HHTETpala;

UMETh TMPEJCTaBICHUE O MaTeMAaTUYeCKOM MOJEIUPOBAHMM Ha IPUMEpPE COCTaBJICHUS
mudepeHIaTbHBIX YPaBHEHUH;

pemars NPHUKIAIHBIE 33aJaud, B TOM YHUCJIE COLMAIBbHO-3KOHOMHMUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeJICTBAMU MaTEeMaTHUECKOr0 aHAJIN3A.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Pammonanbheie  uncia. OOBIKHOBEHHbIE M JECATHUYHBIE JPOOH, TNPOLEHTH, OECKOHEUHBIE
nepuoauyeckue apobu. IlpumeHenue npoGeil W MPOLIEHTOB JJIsi pPEIICHUS NPHUKIATHBIX 3a71ad M3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U peaIbHOMN KU3HU.

JleiicTBuTenbHble uyucna. PanuoHanbHble M HMppalMOHANbHBIE YHClA. ApHpMeTHYecKue
omnepanyMi C JIEUCTBUTEIIBHBIMU YHCIaMH. MOJyib JEUCTBUTEIBHOTO 4YHCIa W €ro CBOMCTBA.
[TpuOnmxEHHBIE BBIYMCIIEHUS, IPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yIbTaTa BEIUUCICHHH.

Crenens ¢ nensiM nmokasareneMm. bunom Heiorona. Mcnons3oBanue noaxozsiien popmsbl 3anucu
JNENUCTBUTEIBHBIX YUCEN JIUIS PEIICHHs MPAKTUYECKUX 3a7a4 U MPEACTABICHUS JTAHHBIX.

Apudmernueckuii KOpeHb HATYPAITBHOM CTETICHH U €T0 CBOWCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIIbHBIM
[I0Ka3aTeNeM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecsTHuHbIC U HATypaTbHbIE JIOTapU(MBI.



CuHyc, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTAaHT'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHNS H HEPABEHCTBA

ToxecTBa U TOXIECTBEHHBIE ITPpe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEHUS. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cleACTBUS. HepaBeHCTBO, pellieHne HepaBeHCTBRA.

OcHOBHbIE METOJbl PEIICHUS LEIbIX U JAPOOHO-pAllMOHANBHBIX YpPaBHEHUH U HEPaBEHCTB.
MHorounessl OT OJHON NepeMeHHOU. JlelleHne MHOro4jieHa Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorouseHs ¢ nensiMu ko3 dunrertamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUI, COJIEPKAINX CTEIIEHU U KOPHH.

Wppaumnonanbuble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHUS UPPALUOHATIBHBIX YPABHEHUIA.

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELLIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[Ipeobpa3oBanue BbIpax)eHH, COEepPIKALIUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IbI PEUICHHS IOTAPU(PMUICCKIX yPaBHEHUH.

OcHoBHble  TpuroHomerpuueckue  (opmynsl.  [IpeoOpazoBaHne  TPUTOHOMETPHUUECKUX
BBIPAKCHMI. Pelienre TpuroHoMeTpu4ecKux ypaBHEHHUIA.

Pemenne cucrem JMHEMHBIX ypaBHEHMH. Marpuua CHCTEMBl JIMHEHHBIX YPaBHEHHM.
Ornpenenurens MaTpullbl 2X2, ero TeOMETPUUYECKHI CMBICT U CBOMCTBA, BHIYMCIICHHE €r0 3HAYCHUS,
MIPUMEHEHUE OIPEACIUTENS ISl PEIICHHUS] CUCTEMbl JIMHEHHBIX ypaBHEHUU. PelieHune mpukiamaHbIx
3a/1a4 ¢ MOMOILBIO CUCTEMBI JIMHEHHBIX ypaBHEeHUH. MccnenoBanre NOCTPOEHHOM MOJIEIN € TOMOILBIO
MaTpull ¥ ONPEACIUTEINEH.

[TocTpoeHne maTeMaTUYECKUX MOJIEIEH pealbHOM CUTyallMd C MOMOUIbI0 YpaBHEHHH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHHI M HEPABEHCTB K PEHICHUI0 MATEMATHYECKUX 3a7ad U 3a7a4d U3
pa3IMYHBIX 00JaCcTel HayKH U peallbHOM JKU3HH.

DOYyHKUMH U TPaPUKHU

OyHKuMs, crnocoOsl 3a1anus GyHkiuu. Baumuo oOparneie ¢pynkiuu. Kommnosuius GyHKIu.
I'paduk pynkunuu. dnemeHTapHble IpeodpazoBaHus rpauKoB QyHKIUH.

OO6nacTh ompezeneHuss U MHOXecTBO 3HaueHuM ¢ynkuuu. Hymu dynkunu. Ilpomexyrku
3HaKOMOCTOssHCTBA. YU&THbie W Heu€THhle ¢yHKkumH. llepuognyeckue @ynkiuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcumyMbl W MUHUMYMBI GyHKIMH. Haunbonbinee u HauMeHbIIEe
3Ha4YeHUs PYHKIIMU HA TTPOMEKYTKE.

Jluneiinas, KBagpaTH4Hass W JPOOHO-TMHEWHAss (GYHKIUHU. DJIEMEHTApHOE HCCIENOBAaHUE H
MOCTPOCHUE UX TPaPUKOB.

CrenenHas pyHKIIMS C HATYpaTbHBIM U IEbIM MOKa3zateneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa
U Tpad UK KOpPHS N-0i CTENeHH KaK (YHKIIMH 00paTHOM CTENEHH ¢ HATypaJIbHBIM MOKa3aTelleM.

[TokazarenpHass u norapudmudeckas (GyHKIUH, HX CBOHCTBa W Tpaduku. Mcmomb3oBaHue
rpadukoB QyHKIUN I pelIeHUs] ypaBHEHUI.

Tpuronomerpudeckasi OKpYKHOCTb, OTpEICIICHHE TPUTOHOMETPHUECKUX (YHKIIUN YHCIOBOTO
aprymMeHTa.

OYHKIIMOHATBHBIE 3aBUCHMOCTH B PEATBHBIX MpoIleccax M sBICHUSIX. [ paduku peanbHBIX
3aBUCHUMOCTEH.

Hayana maTreMaTH4yecKoro aHajaimsa

ITocmenoBaTeabHOCTH, CIIOCOOBI 3amaHUsl MOCIenoBaTeabHOCTEH. MeToa MaTeMaTHYECKOH
WHIYKIMA. MOHOTOHHBIE W OTPaHUYEHHBIE TIOCIIEIOBATEIHHOCTH. VIcTOpusT BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHalln3a KaK aHalln3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas ¥ reoMeTpudeckas mporpeccuu. beckoHeuHo yObIBarolias reoMeTpudecKas
mporpeccusi. Cymma OecKOHEYHO YOBIBalolell TeoMeTpuueckoil mporpeccuu. JIMHEWHBIH U
9KCIIOHEHIMAIIBHBIN pocT. Yucio e. @opmyiia CI0KHBIX NPOLEHTOB. Vcrioib30BaHue Nporpeccuu st
pelIeHus pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa.



HenpepoiBHble (QyHKIMM ¥ UX CBOMCTBAa. TOUKM pa3pbiBa. ACHUMNTOTHI I'paUKOB (DYHKIIHIA.
CpoiicTBa (yHKIMH HENPEephIBHBIX Ha OTpe3ke. MeTox HMHTEpBAJIOB JUIsl PEIICHUS HEPaBEHCTB.
[TpumeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUH JUIS peLICHUS 3a/1au.

[lepBass u BTOpass mpowm3BojaHble (yHKIMU. OmnpenencHue, TeOMETPUUYCCKUN W (U3HUECKUN
CMBICIT IPOM3BOTHON. Y paBHEHUE KacaTelnbHOH K rpaduky QyHKIUH.

IIpousBonHble 31eMeHTapHbIX GyHKUMH. [Ipon3BogHas CyMMBI, NPOU3BEJNEHMS, YaCTHOIO U
KOMIIO3ULUH (DYHKIUH.

MHo:xecTBa H JIOTHKA

MHOkecTBO, OIepalu HajJ MHOXKECTBAMU M HX CBo#cTBa. [[uarpammbl Diinepa—BenHa.
[IpyMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO alapara Ul OIIMCAaHUs PeallbHbIX IPOLECCOB U SBICHUM,
IIPU PELICHUH 33/1a4 U3 IPYTUX YUYEOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE, J10Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC

Yucna v BbIYMCTICHUS

Hatypanbuble u nensie yucina. [IpumeHenne npu3HakoB AEIUMOCTH LIEIBIX YUCEN, HAauOOIbIINI
obmmit pemutens (maee — HOJl) m Hammenbmiee oOmiee kpatHoe (manee — HOK), ocrarkoB mo
MOAYJIIO0, anroputMa EBKina i penieHus 3a1ay B LeNblX Yhciiax.

KomriekcHbie yncna. Anredpandeckas 1 TpuroHomerpudeckas (opMbl 3aITUCH KOMILIEKCHOTO
yrcna. ApudmMernyeckue onepanuu ¢ KOMIUIEKCHBIMU 4yHciiaMu. M300pakeHne KOMIUIEKCHBIX YHUCell
Ha KOOpAuHATHOHN miockocth. Popmyna Myaspa. KopHu n-oil creneHu U3 KOMILUIEKCHOIO YHCIIA.
[TpuMeHeHrne KOMIUIEKCHBIX YMCEI JUIsS pelieHns (U3MUeCKUX U T€OMETPHUUECKUX 3ajad.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHMI W HEPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUHW C TIOMOIIBI0O TPUTOHOMETPUUYECKON
OKpPY>KHOCTH. PellieHue TpuroHoMeTpuueckix HEpPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUS TOKA3aTENbHBIX U JIOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX, HUPPALUOHAIBHBIX,
MoKa3aTeIbHbIX U JIOTapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

IIpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMATUYECKUX 3a7ad U 3aJa4d U3
pa3NUYHbIX 001acTe HAYKH U peallbHOM KHU3HH, HHTEPIPETALUs MOTYYEHHBIX Pe3yIbTaToB.

DYyHKUMH U TPaPUKHU

I'papux xommosuiuu QyHKiuil. ['eomerpuueckue oOpa3bl ypaBHEHHH W HEpaBEHCTB Ha
KOOPJMHATHOM TNIOCKOCTH.

Tpuronomerpruyeckue GyHKINH, UX CBONCTBA U IPAPUKH.

I'padmueckue meroabl pemieHHs ypaBHEHMH W HepaBeHCTB. ['paduueckne MeTOIbl pelieHus
3aJla4 ¢ mapaMeTpamH.

Ucnonw3zoBanne rpadukoB GyHKIHMA IS UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEHN, KOTOPHIS
BO3HHUKAIOT MPU PELICHUHN 3a/1a4 U3 IPYIUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hauyana maTemaTu4yeckoro aHajimsa

[IpuMeHeHHe TPOM3BOJHONW K MCCIIEJOBAHUIO (PYHKIUI Ha MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIET0 3HAYeHNUH HEMTPEPhIBHOM (DYHKIIMM Ha OTpe3Ke.

IIpumeHneHne NMPOU3BOIHON ISl HAaXOKIEHMSI HAWIYYIIEro pEIIeHUs B NMPHUKJIAJHBIX 3aJadax,
IUISL OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHHS IpoLecca, 3a1aHHOro (POpMyYIIoi MK TpaguKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. I[lepBooOpasHble 3IIEMEHTAPHBIX
¢bynkuunit. [IpaBuna Haxox1eHUS IEPBOOOPA3HBIX.



Nurerpan. I'eoMerpudeckuii CMbICH MHTErpana. BeluuciaeHue onpenenéHHOro MHTerpaia Io
dbopmyne HetotoHa-Jleiibaunma.

[IpumeHeHnne wWHTerpasa Juid HAXOXACHUS IUIOMIAZeH IUIoCKUX Quryp u  00BEMOB
IF€OMETPUYECKUX TEIl.

[Ipumepsr pemennii  auddepeHnnanbHbIX  ypaBHEHHH. Marematuyeckoe MOAEIHpPOBAHUE
peabHBIX MIPOLECCOB C MOMOILBIO AU(PepeHIINaNbHBIX YPABHEHUI.

TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB DnekTpoHHbIEC (IU(PPOBHIE)
n/n IIPOrpaMMbI Bcero | Konrponbhbie 00pa3oBaTeNbHBIC PECYPCHI
paboThI
1 MHOMKECTRO JEHCTBHTCIEHEIX 24 L http://school-collection.edu.ru/
yuces. MHOrO4JICHBI.
PaunonaneHble ypaBHEHUS U Enbmiorexa LIOK
P . https://m.edsoo0.ru/
HCpaBCHCTBA. Crcemsl TEHEHHBX http://festival.1september.ru/articles/
YpaBHEHUH
2 | @ysxuun u rpadukn. CreneHHas 12 1 http://school-collection.edu.ru/
GyHKIMS ¢ LeJIbIM IToKa3aTeneM bubnnoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
3 | ApudmeTrndeckuii KOpeHb N-oM 15 1 http://school-collection.edu.ru/
crenenu. MppanroHanbHbIe bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/
http://festival.1september.ru/articles/
4 | IlokazarenbHast PyHKIIMSL. 10 1 http://school-collection.edu.ru/
[TokazarenbHble ypaBHEHUS bubnuorexa [JOK
https://m.edso0.ru/
http://festival.1september.ru/articles/
5 | Jlorapupmuueckast GpyHKIUS. 18 1 http://school-collection.edu.ru/
Jlorapudmuueckue ypaBHeHUs bubnuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
6 | TpuroHomerpuyeckye BbIpaKeHUS 0 | 22 1 http://school-collection.edu.ru/
ypaBHECHUS bubnunoreka [JOK
https://m.edsoo0.ru/
http://festival.1september.ru/articles/
7 | IlocnenoBaTeIbHOCTH U IPOTPECCUU 10 1 http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edso0.ru/
http://festival.1september.ru/articles/
8 | HempepsiBHBIC (QyHKIIHN. 20 1 http://school-collection.edu.ru/
IIpownsBoaHas bubmuorexa [JOK
https://m.edsoo0.ru/
http://festival.1september.ru/articles/
9 | [loBTOpEHHUE, 060OIICHNE, 5 2 http://school-collection.edu.ru/
crucTemMaTu3alus 3HaHU bubnmnoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
J106aBUTB CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 136 10
I[TPOI'PAMME
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11 KJIACC

Ne HaumenoBanue pas3zneinos u teM KonnuecTBo yacos OnexTpoHHbIe (IIU(PPOBHIE)

n/m IpOrpamMMbl Bcero | Konrponbhbie o0pa3oBaTesibHbIE PECYPCHI
paboThl

1 | UccnenoBanue GpyHKIUH ¢ 22 1 http://school-collection.edu.ru/

HIOMOILLIO IPOU3BOJHOM bubnunoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

2 ITepBooOpasHast 1 HHTETpaI 12 1 http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

3 ['paduky TPUTOHOMETPHUYECKHIX 14 1 http://school-collection.edu.ru/

Gyukmii. TpUrOHOMETPHYECKHE bu6moreka LIOK

HEpPaBEHCTBA https://m.edsoo.ru/
http://festival.1september.ru/articles/

4 | UppauuoHaibHble, IOKa3aTeIbHbIC 24 1 http://school-collection.edu.ru/

1 jjoraprupMUYECKUE HEPaBEHCTBA bubnnoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

5 KommiekcHbie unciia 10 1 http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

6 HatypanbHble u 1ienbie yrcna 10 1 http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

7 CucreMsbl palliOHaJIbHBIX, 12 1 http://school-collection.edu.ru/

WPPAIMOHATIBHBIX TIOKA3aTENbHBIX U bubnnorexa [IOK

Jorapu(GpMUUECKUX YPaBHEHUI https://m.edsoo.ru/
http://festival.1september.ru/articles/

8 3ana4y ¢ napaMeTpamu 16 1 http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

9 [ToBTOpenue, 06001IIEHNE, 16 2 http://school-collection.edu.ru/

crucTeMaTu3alus 3HaHU bubnuotexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

Jl06aBUTH CTPOKY

OBHIEE KOJIMYECTBO YACOB I10O 136 10
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