MHWHHUCTEPCTBO IMMPOCBELEHUSI POCCUMCKOM ®ENEPALIAA
MunncTepcTBo 00pa3oBanus H Haykn PecnmyGinku ToiBa
Anvunncrpanus baki-Taliriackoro KoxyyHa

MAOY Kapa-Xoasckas COII

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIEHO
Pyxoomurens [IIMO yuwteneii  3amectutens qupektopa mo YBP  Jlupexrop MBOY COIII c. Kapa-

MaTeMaTHKH, HHPOPMATHKH H Hrosoizrm Xonb
* busuxu R T T,
ot Kyxyrer P.X. ,_1,.«“;!".-‘*,-’?&,,},
Heowryru oT «24» 08 2023 r. s ',‘, A
Mowurym H.IIL Ne
or «23» 08 2023 r.
PABOYAS ITIPOTPAMMA
(ID 504400)

yue6HOro npeamera «AiareGpa H HaYaja MaTeMaTHYECKOro aHAJIH3A.
ba3zoBbli ypoBeHb»

Iuist obygaromumxcs 10 knacca

CocTaBHTENb: YUYUTEIh MAaTEMATUKH
Hprut FOnus CamdakoBHa

¢. Kapa-Xous 2023



INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «AnreOpa M Hayaja MaTeMaTHYECKOro aHaiu3a» 0a30BOro
ypoBHs s o0yuatomuxcs 10 —11 kmaccoB pa3paboTtana Ha ocHOBe DerepaibHOTO TOCY1apCTBEHHOTO
00pa3oBaTeNBHOrO CTaHJApPTa CpPeIHEero oO0Iero o0pa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, TPEABIABISIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, M TPAAULHMHA POCCHHCKOTO
oOpa3zoBanus. Peanmuzamust mporpamMMbl 0O€CIIeUMBAET OBJAJICHHE KIIIOUYEBBIMU KOMIIETCHIIUAMH,
COCTABIIIIOLUIMMH OCHOBY JJII CaMOpa3BUTHUS M HEMPEPHIBHOIO OOpa30BaHMs, IIEIOCTHOCTh
OOIIEKYIBTYPHOTO, IMYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHS JIMYHOCTH 00yYarOITHXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIM3ay SBJSIETCS OJHUM M3 HanOoJjiee 3HAaYMMbIX
B IIpOrpaMMe CTapIlei LIKOJIbl, TOCKOJIbKY, C OAHOM CTOPOHBI, OH 00€CIeYrBaeT MHCTPYMEHTAIbHYIO
0a3y 171 U3y4YEeHHUs BCEX €CTECTBEHHO-HAYUHBIX KypPCOB, @ C JPYroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE
1 a0CTPaKTHOE MBIIICHUE yYalllUXCsl HA YPOBHE, HEOOXOIMMOM JIJIsl OCBOEHUS KYpCOB MH(OPMATUKH,
OOIIECTBO3HAHUS, HMCTOPHM, CIOBECHOCTH. B paMkax maHHOrO Kypca ydaliuecs OBJIaJeBalOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas (OpPMYJIUPYET CBOM JOCTHIKEHHUS B
MaTeMaTH4ecKoil popme.

Kypc anreOpel m Hayanm MaTeMaTH4YeCKOTO aHalIM3a 3aKJIaAbIBAET OCHOBY IS YCIIEIIHOTO
OBJIAJICHUS 3aKOHAMM (PU3UKHU, XUMUHM, OMOJOTUH, TOHUMAaHHUSI OCHOBHBIX TEHICHIMH SKOHOMUKH U
OOIIIECTBEHHOHN KU3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX B IOBCEIHEBHOW XM3HHM. B TOXe Bpems oBiazeHue
aOCTPaKTHBIMH M JIOTUYECKHM CTPOTHMMH MAaTEMaTHYECKUMH KOHCTPYKIMSIMH pa3BUBACT YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPKICHUS, MCIIOIb30BaTh 0000IIeHNE U
KOHKpETHU3alio, a0CTparupoBaHue U aHAJIOTHI0, JOPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIICHHUE.
B xoze u3yuyenus anreOpbl ¥ Hayall MaTeMaTUYECKOIO aHaJIM3a B CTapIlei IKOJIe yJaliecs MoIy4aioT
HOBBIN OMBIT PEUICHUs] IPUKIIAJHBIX 3a/1a4, CAMOCTOSTEIILHOIO IOCTPOEHUSI MaTEMAaTUYECKUX MOJIesen
pEaIbHBIX CUTyalMH W UWHTEPIpPETAlUHd MOJYyYEHHBIX pELIeHUH, 3HaKOMSTCS C MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPDHOCTEM B MpPHUPOAE, HAayKe M B HCKYCCTBE, C BbIIAIOIIMMHUCS
MaTEMaTUYECKUMH OTKPBITHUSMU U UX aBTOPaMH.

Kypc o6agaeT 3Ha4nTENbHBIM BOCIIUTATEIbHBIM IOTEHLIMAIOM, KOTOPBIN peajin3yeTcs Kak uepes
yueOHBI MaTepuai, CHOCOOCTBYIOUIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK MU dYepes
cneun(puky  y4yeOHOM  NeATENbHOCTH,  TpeOyrolmed  caMOCTOSTEIbHOCTH,  aKKypaTHOCTH,
IIPOJOJKUTEIBHON KOHLIEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 32 IIOJyUYEHHBIN PE3yJbTarT.

B ocHoBe Meronuku oOyueHuss anreOpe W HayajaM MaTeMaTHYeCKOro aHajlu3a JIEKHUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

CrpykTypa Kypca «Anrebpa M Hadajga MaTeMaTHUYECKOrO aHAIM3a» BKJIIOYAET CIIEAYIOLIHNE
COJIep KaTeIbHO-METOJUUECKUE TUHUU: «HHCIa U BBIYUCIEHU», «DYHKINHU U TpadUKu», «Y paBHEHUS
u HepaBeHCTBa», «Hawama maremarnueckoro ananmsa», «MHOXeCTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKaTEIbHO-METOANYECKUE JTMHUU M3Y4YaloTCid Ha MPOTSHKEHUM JBYX JIET 0OydeHus B crapluen
LIKOJIE, ECTECTBEHHO JOMOJIHSISA APYr Ipyra U NOCTENIEHHO HAChIIIAsiCh HOBBIMU TEMaMU U pa3/ielIaMu.
JIaHHBINA KypC SIBISIETCS. MHTEIPATHBHBIM, MOCKOJIbKY OOBEIHHSET B ce0e CcoaepikaHhue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUUIUIMH: anredpa, TPUTOHOMETPHsI, MaTeMaTUUECKUN aHallu3, TEOPHUsSI MHOXKECTB
u 1ap. Ilo mMepe Toro kak ydamiuecs OBJaJeBalOT BCE Oojee MUPOKUM MAaTEMATUYECKUM aIlapaToM, y
HUX I0CTIeI0BATENbHO (POPMHUPYETCSI U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUECKYIO MOJIEIb
peanbHON CUTYyalluM, IPUMEHSITh 3HaHUS, IOJYYeHHbIE B Kypce «Anredpa v Havyajga MaTeMaTUu4ecKoro



aHaIM3a», A PELICHUs CaMOCTOSTENbHO C(HOPMYIMPOBAHHOW MaTEeMAaTUYECKOH 3aJayd, a 3aTeM
MHTEPIPETUPOBATH MOJIYYEHHBIN pPE3yibTar.

ConepxaTenbHO-MeTOIMYECKass JHUHUSA «Yuclna M BBIYMCIEHUS» 3aBepluiaeT (popMupoBaHue
HaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE ObLJIO HayaTO B OCHOBHOHM mikosie. B
cTapiueil mKoje ocoboe BHUMaHHE yAeseTcss (OPMUPOBAHUIO MPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIUX B ce0si MCIOJBb30BAaHME PAa3IUYHBIX (POPM 3amucH JEHCTBUTEIHHOTO YHCIA, YMEHHE
palMOHANBFHO BHIMOIHATE JCHCTBUS C HUMH, JIEJIaTh IPUKUJKY, OLIEHUBATh pe3ynbraT. O0yyaromuecs
MIOJTy4YarOT HAaBbIKU IPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS AEHCTBUM ¢ YMCIaMU, 3allMCaHHBIMU B
CTaHJApTHOM (popMe, UCIIOTB30BAHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAXKECHUH.

JIuaus «YpaBHEHHSI U HEPABEHCTBA» pean3yeTcs Ha NPOTSHKEHUH BCEro 0OydeHHs B CTapIIei
LIKOJI€, IOCKOJIBKY B KaXJ0M pa3/iesie IporpaMMbl IPEAYyCMOTPEHO PELIEHUE COOTBETCTBYIOIIUX 3a/1a4.
OOyuaronyecss  OBJNAJAEBAIOT  PA3JIMYHBIMM ~ METOJAMHU  PELICHMs]  LENbIX, palUOHAIbHbIX,
UppalMOHANIBHBIX, IIOKAa3aTeJIbHBIX, JIOrapUPMHUECKUX U TPUTOHOMETPUYECKHX YpaBHEHMH,
HEpaBEHCTB M UX cucTeM. llomydeHHBIE YMEHHS HCIONB3YIOTCS TPU HUCCIEAOBAaHUHM (YHKLIUH C
MOMOIIBIO MTPOU3BOIHOM, PELICHWH NPUKIAJHBIX 33/7a4 M 3aJad Ha HAXOXACHUE HAWOOJIBIIUX MU
HaUMEHBUIMX 3HaueHUN ¢yHKkuuu. JlaHHas cojaep)kaTelbHas JIMHUS BKJIIOYaeT B ceOsd Takke
(dbopmMHpoBaHKE YMEHUI BBIIOIHATH pacu€Thl M0 (opMysaM, IpeoOpa3oBaHus LEIbIX, pallHOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJEPKAIIMUX CTEIEHU U
norapudmsl. brarogaps u3ydeHHuo aaredpandeckoro MaTepuaia MPOUCXOANT AalibHEeHIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOIO MBIIUICHHUS Ydaluxcs, (GOpMUPYIOTCS HaBBIKM JEIYKTUBHBIX
paccyxJeHUi, paboThl C CHMBOJIBHBIMU (JOPMaMHU, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BHJIC PaBEHCTB M HEpaBeHCTB. AunreOpa mpemnaraet 3QQGEeKTUBHBIE WHCTPYMEHTHI JUIS pEIICHUS
MIPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/lad, HarjsgHO JEMOHCTPUPYET CBOM BO3MOXHOCTU Kak
A3bIKa HAYKH.

ConepxatenbHo-MeToAndecKas TMHUSA «DYHKINHU U IpadUKu» TECHO MEPEIIeTaeTCsl ¢ APYTUMU
JUHUAMH Kypca, ITOCKOJIBKY B KaKOM-TO CMBICIIE 3aJa€T IOCJIEN0BATEIbHOCTh U3yUEHUsI MaTepHaa.
N3ydyeHue creneHHOH, MOKa3aTelnbHOM, JOrapu(pMHUECKOd M TPUTOHOMETPUYECKHX (QYHKIHMH, HX
CBOMCTB M rpa(MKOB, UCIOIb30BaHUE (PYHKINN [yl pelIeHUs 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U
pEaJIbHOM JKU3HM TECHO CBA3aHO KaK C MATEMaTUYECKUM AaHAJIU30M, TaK U C PEIICHUEM YPaBHEHUM U
HepaBeHCTB. [Ipu 3ToM OoJbIIoe BHUMaHUE yiensercss opMHUpOBaHUIO YMEHUS BbIpaXaTh GOpMyJIaMu
3aBUCHUMOCTH MEXAY pa3jIMuHbIMH BEIMUYMHAMH, UCCIIEJOBATh MOJy4YEHHbIE (YHKIUH, CTPOUTH HX
rpadguku. Marepuan 3TON coaepKaTeJbHOW JMHUM HalleJIeH Ha Pa3BUTHE YMEHUM M HABBIKOB,
MO3BOJISIOMIMX BBIPAXaTh 3aBUCUMOCTH MEX1y BEITUYMHAMH B Pa3lIM4YHON (Qopme: aHATIUTHUECKOM,
rpaduueckoil u cioBecHol. Ero m3ydyeHue crnocoOCTBYET pa3BUTHUIO aJTOPUTMHYECKOTO MBIIUICHHS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOIB30BaHUIO aHAJIOTHH.

CopepxarenpHass nuHUA «Hauana wmaremaTtnueckoro aHajin3a» TO3BOJISIET CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YecKHX, TaKk W IMPHUKIAIHBIX 3a7ay, JOCTYIMHBIX OOydaromuMmcs, y
KOTOPBIX TOSBISETCS BO3MOXHOCTh HMCCIEN0BaTh U CTPOUTh rpaduku (QyHKIMHA, ompeaensTb HX
HauOOJIbIINE U HAUMEHBIIINE 3HAYeHU S, BBIYUCIIATH IUIo1aan Guryp u o0bEMBbI Tel, HAXOAUTH CKOPOCTH
1 yCKOpeHus npoliieccoB. J[aHHas copepKaTenbHas JMHUS OTKPbIBAET HOBbIE BOZMOKHOCTH TOCTPOCHHUS
MaTEMaTHYECKUX MOJIENIEH PEATIbHBIX CUTYalUil, HAXOXKACHNS HAWTY4IlIero peleHs B IPUKIAIHbIX, B
TOM YHCJIE COLIMAIbHO-I)KOHOMMUYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMAaTUUYECKOT0 aHAJIN3a
CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (POPMATbHO-IOTUYECKOTO M KPEAaTUBHOTO MBIIUICHHUS,
(GOpMHPOBAaHUIO YMEHHUH pAaclo3HaBaTh MPOSBIECHUS 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U
uckycctBe. OOyuyaromuecss y3HalOT O BBIAAIOIIUXCA pe3ysibTaTaxX, MOJYYEHHBIX B XOZE pa3BUTHS
MaTEMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCcKass JHHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXECTB. TeopeTHuKO-MHOKECTBEHHbIE IIPEICTaBICHUS TPOHU3BIBAIOT BECh KypC



IIKOJIbHOM MaTeMaTUKHU U MpesiaraloT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEINHSAIOMINN BCE pa3iesbl
MaTeMaTUKu U €€ MPUJIOKEHUH, OHM CBSA3BIBAIOT pa3HbIe MATEMAaTHYECKUE NUCLMIUIUHBI B €IMHOE
uenoe. [loaToMy BakHO JaTh BO3MOXKHOCTh IIKOJIBHUKY MOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTeMaTHKHU U MCTIOIb30BaTh €r0 /Ui BHIPAKEHUS CBOUX MBICIICH.

B kypce «AnreOpa M Hayajia MaTeMaTHYECKOIO aHalIHM3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYECKOTr0 MOAETUPOBAHUS, KOTOPbIE MPU3BaHbI C(HOPMUPOBATH HABBIKH MOCTPOCHUS MOJIENICH
peanbHBIX CUTYallUi, UCCIIETOBAHMS 3TUX MOJIeIIEH C MOMOIIBIO arnmapara anreOpbl 1 MAaTeMaTHYeCKOTro
aHaJIM3a U UHTEePIIPETALIUH MTOJYY€HHBIX pe3ylbTaToB. Takue 3a1aHus BIJICTEHBI B KQXK/IbIH U3 pa3/ienoB
MIPOrPaMMBbl, IOCKOJIbKY BECh MaTepUall Kypca IIMPOKO UCTIOIb3YETCs s peLICHHS TPUKIIaTHBIX 3a/1a4.
[Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3ajad ydalluecss pa3BUBAIOT HAOJIOJATEIbHOCTb, YMEHUE
HaXOJUTh  3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJNB30BaTh  AHAJOTHIO, 0000mare u
KOHKpPETH3UPOBaTh Mpodiemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEHICHMS MPHUKIATHBIX
3a/lay OpraHu3yeTcsl B IMpoliecce M3Yy4eHHUs BceX TeM Kypca «Auredbpa M Hayana MaTeMaTH4YeCKOIro
aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yuebHOM 1u1aHe Ha U3ydeHue Kypca ajreOpbl M Hauall MaTeMaTHYeCKOT 0 aHalln3a Ha 6a30BOM ypOBHE

otBouTCs 2 Yaca B Hezenro B 10 kiacce u 3 yaca B Henenro B 11 kiacce, Bcero 3a JiBa rojia 00y4eHHs
— 170 gacos.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Parmonanbupie yucna. OOBIKHOBEHHBIE W JIECSATHYHBIE APOOM, MPOIEHTHI, OECKOHEYHBIE
nepuoandeckue apoou. Apudmernyeckue onepamnuu ¢ palioOHATLHBIMUA YHCIIAMH, TPEOOpa30BaHUS
YUCIIOBBIX BblpakeHui. IIpumeHenue npoOeil M NMPOLEHTOB Ui PELIeHMs NPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaTbHOM JKU3HU.

JleiicTBUTENbHBIC 4YHCIA. PamnuoHanbHBIE W HppalMOHATBHBIC Yucia. Apudmerndeckue
Olepaluu C JeHCTBUTENBHBIMU uuciaMu. [IpuOmmKEHHbIE BBIUMCICHUS, MpaBUIa OKPYIJICHHS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ nenbiM mnokazateneM. CraHgapTHas (opMa 3amucd JeHCTBUTEIBHOIO YHCIA.
Hcnonp3oBanne nmoaxoasmieid (opMbl 3alIUCH JEHCTBUTEIBHBIX YMCENT JJIS PEIICHUsS] MPAKTHYECKUX
3a]1a4 U [IPEJICTaBICHUSI JaHHBIX.

Apudmernueckuil KopeHb HaTypaJbHOM creneHH. JleHcTBUS ¢ apuMETHUECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCMHYC W TaHI'€HC 4YMCIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTAHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPUUYECKHX BBIpaKeHHHA. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIIbI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 UHTepBajoB.

Penienue nesbix U IpoOHO-palIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETPUYECKUX YPAaBHEHHM.

[IpumeHeHne ypaBHEHMII M HEPaBEHCTB K pELIEHUI0 MAaTEeMAaTUYECKUX 3aJad M 3ajJad u3
pa3nuYHbIX 001acTel HAYKU U peaIbHOM KHU3HHU.

DYyHKUMH U TPaPUKU

OyHKkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo o6patHbie QyHKINU.

OO6nacTh ompezeneHuss U MHOXecTBO 3HaueHuM ¢ynkuuu. Hymu dynkumu. IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHast pyHKIUS ¢ HATypaJIbHBIM M LIeJIbIM TIoKa3atesneM. E€ coiicTa u rpaduk. CBoiicTBa
1 rpaduK KOpHS N-0i CTENEeHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, ONpPEAEIEHUE TPUTOHOMETPUUECKUX (YHKIIMM YUCIOBOTO

apryMeHTa.

Hauyana MaTeMaTH4YeCKOro aHAJIN3a

IlocnegoBarenbHOCTH, CIIOCOOBI 3aJ]aHus IOCJIEJOBATEILHOCTEM. MOHOTOHHEIE
MOCJIEJOBATEIILHOCTH.

Apudmernueckas 1 reomeTpuueckas nporpeccui. beckoneuyHo yObIBarolasi reoMeTpruuecKas
nporpeccusi. Cymma OeCKOHEUHO YOBIBaIOIIEH reoMeTpuueckoil mporpeccuu. dopmyra CIOXKHBIX
MpOLEHTOB. Vcoap30BaHNe NPOrPECCHUH IS PELIEHUS PEANIbHBIX 33]1a4 MPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHosecTBO, onepauuy Haj MHoOXecTBamH. [lmarpammel Oilniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI0 anmapara JJis OIMCAHUs PEAJIbHBIX IIPOLECCOB U SIBICHUH, IIPU PEILICHUU
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTENbCTBO.



INIVIAHUPYEMBIE PE3YJIbTATDBI

OcBoenune yueOHOTO mpeamera «MaTemaTukay JOJKHO 00ecriednBaTh JOCTHKEHUE HA YPOBHE
cpemHero o0Omero oOpa3oBaHUS CIEAYIONIUX JUYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOSHHUS MPOrpaMMbl ydeOHOro mpeamera «MaremaTukay
XapaKTepU3yIOTCS:

['paxxnanckoe BocnuTaHue:

COPMUPOBAHHOCTHIO ~ TPAKIAHCKOM  MO3WIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCHICKOTrO OOIIEeCTBa, MPEACTABICHHEM O MaTEeMaTHYeCKHX OCHOBax
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHM, MIPOIIEAYP IPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
OMPOCHI U TP.), YMEHUEM B3aUMOJICHCTBOBATH C COIMAIBHBIMH MHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM.

[TarpuoTryeckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKON Tpa)KIaHCKONW HICHTHUYHOCTU, YBOXKEHHS K IMPOLLIOMY U
HACTOSIIIIEMY POCCHUHCKOW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHIKEHUSM POCCHUCKHUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMATUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX
HayKax, TEXHOJOTHIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM  JIyXOBHBIX  IIEHHOCTEH  POCCHIMCKOrO  Hapoaa;  cHopMHpPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IOBEJEHHUS, CBA3AHHOTO C IMPAKTHYECKUM PUMEHEHUEM
JNOCTH)KEHHM HAayKu M JESATENbHOCTbIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJAJa B IOCTPOEHUE
YCTONYMBOTO OYyyIIEro.

OCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYAs ICTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7ad, PEIICHUN, pacCyXIEHUH; BOCHPHUHUMYMBOCTHIO K MATEeMAaTUYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®du3nyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS IPUMEHSATh MaTEMaTHYECKHE 3HAHUS B MHTEPECAX 370POBOTO U
6e3o0macHOro 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIN PEXKHUM 3aHATUN U OTABIXA, perylspHas (u3nueckas akTUBHOCTD); PU3UIECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEIILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTHU TPYAOIIO0US; HHTEPECOM K pa3lIudHbIM chepam
npodeccnoHaNbHON NeATeIbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPHIIOKEHUSIMH, YMEHHEM
COBEpIIIaTh OCO3HAHHBIM BBHIOOP Oyaymiei nmpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KM3HEHHBIE
MIJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U CaMOOOpa30BaHHIO Ha
MPOTSHKEHUM BCEH KM3HU; TOTOBHOCTHIO K AKTMBHOMY YYaCTHIO B PEIICHHM MPAKTHYECKUX 3a7ad
MaTeMaTU4eCKOW HAMpPaBIE€HHOCTH.

DKOIOTHYECKOE BOCITUTAHHUE:

c(hOPMHUPOBAHHOCTBIO  DKOJIOTHYECKON  KYJIBTYPhI, TTOHHUMAaHHUEM BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE IIPUPOJHOM M COLMAIBHOW CpENbl, OCO3HAHUEM
rI100ampHOrO XapakTepa dKOJOTHYECKUX MpoOJeM; OpueHTAIe Ha MPUMEHEHUE MaTeMaTHUYeCKUX
3HAHUH I PEIIeHUS 3a7a4 B 00JIaCTH OKPYXKAIOIMIEH CpeIbl, TIITAHUPOBAHUS TTOCTYITKOB M OIEHKH MX
BO3MOXHBIX MOCJICICTBUMN JIJIsI OKPYKAIOIIEH CPEIbI.

[lenHOCTH HAy4YHOTO MMO3HAHUS:



c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILECTBEHHOM MPaKTUKH, TOHUMAaHHEM MaTEMAaTUYECKON HAyKH KakK c(epbl UeT0BEUECKOM
NESATEIIBHOCTH, ITAIOB €€ Pa3BUTHUSA U 3HAYUMOCTH U1l Pa3BUTHs IMBWIN3ALNN; OBJIAJEHUEM SI3bIKOM
MaTEeMaTUKM M MAaT€MaTU4EeCKOW KYJIbTYpOM Kak CpEICTBOM IIO3HAHHA MHUPA; TOTOBHOCTBHIO
OCYULIECTBJIATh IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTD HHIMBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOCHHS MpPOrpaMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCAITbHBIMU no3HasamenbHLIMU oeticmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCBUAMY, — VHUBEPCANbHLIMU — Pe2yAMUGHbIMU
OeticmeusMu.

1) Vuueepcanvnvie nosmasamenwvhuvie oOeticmeus, obecneuusaom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYECco8 00yYaowuxcs (0coeHue Memooo8 NOZHAHUSL OKPYICAIOue20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

bazoBble toruueckue AecTBUs:
® BBIBISTh M XapPaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKKM MAaTEMaTHYCCKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy TMOHATUSAMU; (HOPMYIUPOBATh OMNpPEICICHUS TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHBIA MPH3HAK KIAacCU(PUKALMU, OCHOBAHUS Al 0000IIeHUs U
CPaBHEHHUS, KPUTEPHUHU TTPOBOJIMMOTO aHAIIN3A,
® BOCHPHHHMMATH, (HOPMYIHpPOBATH M NPEeOOPA30OBBIBATH CYXKICHUS: YTBEPIUTENIbHBIE U
OTpHUIATEIIbHBIC, SIMHUYHBIC, YaCTHBIC U OOIIIKE; YCIOBHBIC,

® BBIBISTH MAaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M IMPOTUBOpEYHUs B (akTax,
JaHHBIX, HAONIOJCHUAX W YTBEPXKICHUSAX;, TMpearatb KPUTEPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHIL;
e JleNaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3AKITIOUSHHH 110 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIIbCTBA MATEMATHUECKHUX YTBEPIKICHUH (TIPSAMBIC U OT
MPOTUBHOTO), BHICTPAaWBaTh ApPryMEHTAlLlMI0, TMPHUBOIUTH MNPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKACHHS U BHIBOJIBI;

e BBIOMpATH CIIOCOO perieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,

BBIOMpaTh HarboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJIETICHHBIX KPUTEPUEB).
basoBeie uccnenoBaTenbCKue IEHCTBUSA:
® ICIIOJI30BAaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS; (POpPMYIHPOBATH
BOIPOCHI, (UKCHUPYIOIINE MPOTHBOPEUHE, MPOOJIeMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(GbopMHpPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

® T[POBOJIUTH CAMOCTOSTEIIFHO CIUIAHMPOBAHHBIA  JKCIICPUMEHT, HCCICJAOBAHUE  II0
YCTaHOBJIEHHIO 0COOCHHOCTEH MaTEMaTHUECKOr0 0O0BEKTA, SIBICHHUS, IPOIECCa, BEISIBICHHUIO
3aBHUCHMOCTEHN MEXIy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;
® CaMOCTOSITENBHO (POPMYITUPOBATH OOOOIICHHS U BBIBOJABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAONIOJIEHUsI, HCCIEOBAaHUS, OIICHUBATh JOCTOBEPHOCTHh IOJIYYEHHBIX pEe3YJIbTaTOB,
BBLIBOJIOB ¥ O0OOIIIEHUN;

® POTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPETIONIOKEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

®  BBIABIATH JACPUIMTH HHPOPMAIUH, JTAHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA BOMPOC H JIJIS

pelleHus 3a/1auH;



BBIOMpaTh HMH(OPMAIMIO W3 HCTOYHUKOB  pAa3IMYHBIX  THUIIOB, AaHAJIU3HPOBATH,
CHCTEeMaTH3HpOBaTh W HMHTEPHPETHPOBATh HH(DOPMALMIO PA3TUYHBIX BHUIOB U (GOpM
MIPECTABICHHUS;

CTPYKTYPHUPOBATh HHPOPMAIIHIO, TIPEICTABIATE €€ B Pa3IMYHBIX (POpPMax, HWILUTIOCTPUPOBATH
rpaduyuecKy;

OLICHMBAaTh HAA&KHOCTH HMH(POpPMAIMU IO  CaMOCTOSATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHbBIE Oclcmaus, 00ecneyusaom CcQopmuposanHocns
COYUATILHBIX HABBIKOS 00YYAIOUUXCAL.
O0uenue:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYKAECHUS B COOTBETCTBUM C YCJIOBUSAMHU M LEISIMHU
O0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy PELIEHUs 3aJauyd, KOMMEHTHPOBAThb I1OJY4YEHHBII
pe3yJIbTarT;

B Xo0ze OOCYXKJEHHUs 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, IpOOIEeMBbI,
pelaeMoil 3ajau, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA IIOUCK PELIEHHUS; COITOCTABIISATH CBOU
CYXKJEHHUS C CYXIEHUSAMM JpPYI'MX Y4YacTHUKOB JAMajiora, oOHapyXHWBaThb pa3iuyue U
CXOJICTBO TIO3HIIMI; B KOPPEKTHOH (popme popMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
IIPEICTABIATh PE3YyIbTaThl PEIICHUS 3aJaud, SKCIEPHUMEHTa, HUCCIIECNOBAHMS, IPOCKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € YY€TOM 3aJady MPE3EHTAlUH U
0COOEHHOCTEH ayTUTOPUH.

COpr,I[HI/I‘ICCTBOZ

MOHMMATh W HUCIIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHIUBUAYAJIbHOW PaOOTHI IpU
pelieHn y4eOHBIX 3ajay; MPUHUMATh L€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh
OpraHM3alMl0 COBMECTHOM paloThl, pacHpenenarb BUIbl paboT, J10roBapUBaThCH,
00CYX1aTh MPOLIECC U PE3YNbTAT paboTHI; 0000IIAaTh MHEHUS! HECKOJIBKHX JIFOICH;
Y4acTBOBaTh B TPYyMIOBBIX (popMax paboTel (0OCYXIeHHS, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» W WHBIE); BBITIOJIHITH CBOKO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOU JCUCTBHS C
JAPYTUMH YJIEHAMU KOMaHJbI; OIIEHWBAaTh KaueCTBO CBOETO BKJAJa B OOLIMH MPOXYKT MO
KpUTEpHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamusnsie Oeticmeus, obecneyusarom GopMuposaHiue CMuiCL08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJIATh IUIaH, QJITOPUTM pEIICHUs 3a/Ja4M, BBIOMpPATh CIOCOO pEUIeHHs C Yy4ETOM
UMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMaLIUHL.

CaMOKOHTpOJIB:

BJIa/IETh HaBbIKAMU NIO3HABATENIbHOMN peeKCcuu Kak OCO3HAHUS COBEpIIAEMbIX JIEHCTBUN U
MBICIIMTEIBHBIX MPOIECCOB, MX PpEe3yJlbTaTOB; BIaJeTh CIIOCO0AMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U Pe3yibTaTa PEMIEHUSI MaTEMATUYECKOM 3a1a4u;

MPENBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTHh IIPH DPELIEHUHU 3a/ladd, BHOCHUTH
KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaMJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJbTaTa LIEIHU U YCIOBUAM, OOBACHATh IPUUMHBI TOCTUKEHHUS
WIM HEJIOCTHKEHHUS pe3ylbTaTOB JESATENIbHOCTH, HAaXOOUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.



IHNPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Anrebpa W Hayalla MaTeMAaTUYECKOTO aHaIu3a» Ha ypPOBHE
cpemHero oOmiero oOpa3oBaHUs TOJDKHO O00OECIeurBaTh JOCTHIKEHHE CICAYIOMUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB:

10 KJIACC

Yucia ¥ BBIYHCICHUSA

OmnepupoBaTh MOHATUAMU: pPAlMOHAIBHOE U JEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAas U
JeCATUYHAs IPOOb, MPOLCHTHI.

BrimonsaTe apupMeTHyecKre onepanuy ¢ paliioHaIbHBIMU U JeHCTBUTEILHBIMU YUCIIAMH.

BbimonHATe npuOInKEHHBIE BEIUMCIIEHUS, UCIIOJIB3YsI PaBUIIa OKPYTJICHUS, AeaTh IPUKUIKY
U OLIEHKY Pe3yJbTaTa BHIYUCICHUH.

OmnepupoBaTh MOHATUSIMH: CTENEHb C IEJBIM IIOKa3aTesleM; CTaHAapTHas (opma 3amucu
JEWCTBUTENFHOTO YHCIIa, KOPEHb HATYPAIbHOW CTETIEHHU; UCTIOIB30BaTh IMOAXOISIIYIO GOpMY 3alHch
JeUCTBUTENBHBIX YUCEN I PELICHUs IPAKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHUAMHU: CUHYC, KOCUHYC M TaHI€HC NPOU3BOJBHOIO YIJIA; UCIOJIb30BaTh
3aMuch MPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUECKHE (DYHKLINU.

YpaBHeHus U HepaBeHCTBA

OnepupoBaTh NOHATHSAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO; IL€JIO€, PALMOHAIBHOE,
UppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHHUE;

BoinonHsATh npeoOpa3oBaHUs TPUTOHOMETPHUYECKHIX BBIPA)KEHUI u pemaTh
TPUTOHOMETPHUECKUE YPABHEHHS.

BeinonHATe mpeoOpa3oBaHus HEINbIX, PAlMOHAIBHBIX M UPPALMOHAIBHBIX BEIPRXKEHUHN U pelIaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsITh ypaBHEHMsSI U HEpaBEHCTBA JUIsl PELICHMs] MAaTeMaTHYECKUX 3aJad MU 3ajad U3
pa3IMYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

MogenupoBaTh peajgbHbIE CUTYAIlMH Ha SI3bIKE areOpbl, COCTABIATh BbIPAXKEHUS, YpaBHEHMUS,
HEpaBEHCTBA 10 YCJIOBHIO 33J]auH, UCCIIE0BaTh OCTPOCHHbBIE MOJETH C UCIOIb30BAHUEM almapara
anreopsl.

DyHKIUH U TpaduKU

OnepupoBaTh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHus (PYHKIMH, 00JacTh ONpENeieHuss U
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK YHKIUH, B3aUMHO 00paTHbIe (GYHKINU.

OmnepupoBaTh NOHATHUSAME: YETHOCTH M HEYETHOCTh (DYHKIMH, HYITH (YHKIHH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBatek rpaguky GQyHKIMHA U1 peleHns: ypaBHEHUH.

Crpoutb M uyuTaTh TpauKH JMHEHHOM (YHKIMH, KBAaJPaTUUYHOM (QYHKIUHM, CTEIIEHHOU
(YHKIMH C LIEIbIM TTOKa3aTeNIEM.

Wcnonb3oBathk rpaduku GyHKIUHN 118 HCCIEI0BAaHUS ITPOLIECCOB M 3aBUCUMOCTEH MPU PeIIeHUN
3ajja4 U3 ApYTUX Y4eOHBIX NMPEJAMETOB U peabHOU KHU3HH; BBIpaXKaTh (OpMyJIaMH 3aBUCUMOCTH
MEX]y BETMYNHAMHU.

Hauana maTeMaTH4ecKoro aHajan3a

OnepupoBaTh MOHATHSAMM: IOCJIENOBATEIbHOCTh, apudmMeTnyeckass M TIeoMeTphYecKas
IIPOrPECCUN.

OmnepupoBarh HOHATHAMU: OECKOHEYHO YObIBarollas reoMeTpudeckas MpOrpeccusi, cymma
0ecKOHEYHO yObIBaIOLIeil reOMETPUYECKON TPOrPECCHH.

3a/aBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnons30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEN U IIPOIPECCUM IS PELICHUs peabHBIX 3a]1a4
IIPUKJIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBarh NOHATHAMH: MHOXKECTBO, ONI€pAllM HaJl MHOKCCTBAMHM.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmnapar s OIMCAaHUs PEaJbHBIX IPOLECCOB U
SIBJICHHI, TIPU PEIICHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (LU(pPOBbHIE)
Kourpoububle IIpakTHyeckue
n/m mporpamMmel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHoecTBa palMOHAJIBHBIX U
1 JNEUCTBUTEIBHBIX YUCEIL. 14 1 https://resh.edu.ru/subject/lesson/611/
PanmonansHbie ypaBHEHHS U
HEpaBEHCTBA
Oyukuun u rpaduku. CTeneHs ¢
2 YHIEH pad 6 http://mathege.ru/or/ege/Main
1EJIBIM MTOKa3aTeIeM
A i N—of
prpmeTHCCKuil KopeHb N-0H https://resh.edu.ru/subject/lesson/4730/s
3 crenenu. VppannoHanbHble ypaBHEHUS 18 1
tart/149073
U HEpaBEHCTBA
Dopmyisl
4 TpuroHometpun. TpuroHomMeTpruIecKre 22 1 http://fipi.ru/
ypaBHEHUS
) [TocnenoBarenbHOCTH U IPOTPECCUU 5 festival.1september.ru
IToBTOpenue, 0000IIEHNE, -
6 p Hl . 3 1 http://fipi.ru/
CUCTEeMAaTH3aIHsl 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 68 4 0


http://mathege.ru/or/ege/Main
http://fipi.ru/
http://festival.1september.ru/
http://fipi.ru/

IHOYPOYHOE IINTAHUPOBAHHME

Ne
n/
1|

10 KJIACC

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypChl

MHo0k€ecTBO, Onepauu Hal
MHOK€eCTBaMU. /[narpaMmsl
Ditnepa—Benna
PanyonansHBIC YKCa.
OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH,
MPOIIEHTHI, 0ECKOHCUHBIC
MEPUOIUUECKHIE IPOOH

ApudmeTnueckue oneparuu C
palroHaIbHBIMU YHCTIAMH,
npeoOpa30BaHUsI YUCITOBBIX
BBIPAKECHUI

[Tpumenenue apobeii u
IIPOLIEHTOB VISl pEIICHHUS
IIPUKJIAIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpAciIel 3HAHUI
Y peajbHOM KU3HU

[Tpumenenue apodeii u
IIPOLIEHTOB ISl pEIIECHHUS
MPUKJIAIHBIX 33]1a4 U3
pa3IMYHBIX OTpaciel 3HaHUU
Y peajbHOU KU3HU

04.09

07.09

11.09

14.09

18.09

https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/

http://mathege.ru/or/ege/Main

https://resh.edu.ru/subject/lesson/4730/s
tart/149073/

http://fipi.ru/



http://mathege.ru/or/ege/Main
http://fipi.ru/

JlelicTBUTEIbHBIEC YHCIIA.
PanmonansHbie 1
HMppanyoHaJbHbIC YUCTIa

21.09

Apudmerndeckue onepanum ¢
JeHCTBUTEIIbHBIMU YHACITAMHU

[TpubnmkEHHBIE BHIYUCIICHUS,
IIpaBUjIa OKPYIJICHMUS,
MPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIIECHU

ToxkaecTBa U TOXKIECTBEHHbBIE
npeoOpazoBaHus

25.09

28.09

02.10

http://mathege.ru/or/ege/Main

http://fipi.ru/

10

YpaBHEHHE, KOPEHb
ypaBHEHUS

05.10

11

12

HepaseHctBo, pemienue
HEPaBEHCTBA

Merton HHTCPBAJIOB

09.10

12.10

festival.1september.ru

13

Pemenue nensix u qpo6HO-
paIMOHATILHBIX YPaBHCHUH H
HEPABEHCTB

16.10

http://fipi.ru/

14

KonTposabHas pabora no teme
"MHOXeCTBa pallMOHAIBHBIX
U JICWCTBUTEIHHBIX YUCEIL.
PanmonaibHBIC ypaBHEHUS U
HEpaBeHCTB"

19.10

http://mathege.ru/or/ege/Main

15

16

DyHKIUSA, CTTOCOOBI 3aJaHuUs
¢dbyakuun. B3anmao obpaTHbIe
byHKIUA

I'padux pynkunu. O6nactb
OTIPENIeTICHUSI 1 MHOKECTBO

23.10

26.10

festival.1september.ru



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://festival.1september.ru/
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://festival.1september.ru/

3HayeHut pynkuuu. Hymu
dynxmun. [IpomexxyTku
3HAKOITOCTOSIHCTBA

17

18

19

20

21

YérHble 1 HEUETHBIE (QYHKIIUN

CrenieHs ¢ 1EJIBIM
nokazaresnem. CTanaapTHas
dbopma 3amucu
JEUCTBUTEILHOTO YHCIIa

HMcrionb30BaHue MOAXOSIICH
(dbopMBI 3aHcH
JICHCTBUTEILHBIX YUCET IS
PEIICHUS TPAKTUICCKIX
3a[a4 ¥ MPeICTaBICHUS
TAHHBIX

CrenenHast GyHKIHS C
HaTypaJbHbIM U LEJIBIM
nmoka3arenem. E€ coiicTBa u
rpaduk

ApudmeTnieckuii KopeHb
HaTypaJbHON CTENEHU

06.11

09.11

13.11

16.11

20.11

http://mathege.ru/or/ege/Main

http://fipi.ru/

www.festival.1september.ru

http://mathege.ru/or/ege/Main

22

ApudmeTnueckuiit KopeHb
HaTypaJIbHOM CTENEHU

23.11

23

24

CaoiicTBa apu(PMETUYECKOTO
KOPHSI HAaTypaJIbHOM CTENEHU
CgoiicTBa apu(MeTHIECKOro
KOPHSI HATypaJIbHOU CTENIEHU

27.11

30.11

festival.1september.ru

25

CaoiicTBa apu(pMETUYECKOTO
KOPHSI HAaTypaJIbHOM CTENEHU

04.12



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main
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26

JlewicTBus ¢
apupMETHYECKUMH KOPHIMH
N—O CTEeIeHU

07.12

http://fipi.ru/

27

JlewicTBus ¢
apuPMEeTHIECKUMHU KOPHIMH
N—OM CTEIECHU

11.12

28

29

30

JlewcTBus ¢
apuPMEeTHIECKUMHU KOPHIMH
N—OM CTENEeHU

JlewicTBus ¢
apuPMETHYECKUMH KOPHIMH
N—O¥ CTeIeHU

JlewcTBus ¢
apuPMETHYECKUMH KOPHIMH
N—O¥ CTeIeHU

14.12

18.12

21.12

http://fipi.ru/

festival.1september.ru

31

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

25.12

32

33

Pemenue nppannoHanbHbIX
YpaBHEHUM U HEPABEHCTB

Pemienne HppanuoOHAJIbHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

28.12

08.01

http://mathege.ru/or/ege/Main

festival.1september.ru

34

Pemenue nppannoHambHbIX
YpaBHEHUI U HEPABEHCTB

11.01

http://fipi.ru/

35

36

Pemienne nppanmoHaibHbIX
YpaBHEHUH U HEPABEHCTB
CaoticTBa u rpaduK KOpHs N-
OH CTEIEeHU

15.01

18.01

www.festival.1september.ru

37

CaoticTBa u rpaguk KOpHs N-
O CTeneHn

22.01

http://mathege.ru/or/ege/Main
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38

39

KontponpHast pabota o Teme
"ApudmeTnueckuii KOpeHb N—
0i1 CTeneHH.
HppanuonansHble ypaBHEHUS
1 HepaBeHCTBA"

CuHycC, KOCUHYC U TaHT'€HC
YHCIJIOBOTO apryMeHTa

25.01

29.01

http://fipi.ru/

40

41

42

CuHycC, KOCUHYC U TaHT'€HC
YHCIJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

01.02

05.02

08.02

http://mathege.ru/or/ege/Main

www.festival.1september.ru

43

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUUECKHUX
(GYHKLUH YUCIOBOTO
apryMmeHra

12.02

44

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
aprymeHra

15.02

http://fipi.ru/

45

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopmyIbl

19.02

www.festival.1september.ru



http://fipi.ru/
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46

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyIBI

22.02

http://mathege.ru/or/ege/Main

47

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

26.02

48

49

50

OcHOBHbIE
TPUTOHOMETPHYCCKHE
bopmybl
[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

29.02

04.03

07.03

http://mathege.ru/or/ege/Main

http://fipi.ru/

festival.1september.ru

51

[Ipeo6paszoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

11.03

52

53

54

[Ipeo6paszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

[TpeoGpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPKEHUI

Pemenue

TPUTOHOMETPUYECKUX
YpaBHEHUNU

14.03

18.03

21.03

http://fipi.ru/

http://fipi.ru/
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55

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

01.04

http://mathege.ru/or/ege/Main

56

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

04.04

57

58

59

Pemienue
TPUTOHOMETPUUIECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUN

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUN

08.04

11.04

15.04

https://resh.edu.ru/subject/lesson/6320/
start/200020/

http://mathege.ru/or/ege/Main

60

KonTponbHas padora no teme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHHUA"

18.04

festival.1september.ru

61

ITocnemoBaTeTbHOCTH,
CHOCOOBI 3aJaHUs
IOCJIEIOBATEIILHOCTEH.
MonoToHHBIE
MMOCJIEIOBATEILHOCTH

22.04

62

Apudmernueckas u
reoMeTpUYEecKas IIPOTPECCHH.
Hcnonp30Banne mporpeccun
Ui 29penieHns peanbHbIX

25.04

http://mathege.ru/or/ege/Main
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3a/1a4 MPUKIATHOTO
xapakrepa

63

BeckoneuHo yObIBaromas
rCOMETPHYUCCKAs IPOTPECCHSL.
Cymma 6eCKOHEYHO
yOBIBaIOIIEH reOMEeTPUIECKOM
pOrpeccuu

29.04

64

65

Dopmyiia CIOKHBIX
IIPOLIEHTOB
Dopmyna CI0XKHBIX
MPOLIEHTOB

06.05

13.05

www.festival.1september.ru

festival.1september.ru

66

O0001enne, cuCTEMaTA3ALUSA
3HaHMM 32 Kypc anreopsl U
HaYaJl MaTEMaTHYECKOTO
ananm3a 10 xiracca

16.05

67

HrtoroBast KOHTpoOJIbHASA
pabora

20.05

http://mathege.ru/or/ege/Main

68

O0001IennEe, cCUCTEMAaTA3 AU
3HaHUM 3a Kypc anreOpsl U
Ha4yaja MaTeMaTHYECKOro
ananuza 10 kjmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

23.05

festival.1september.ru
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Marematuka: anrebpa 1 Hayaia MaTeMaTHIECKOTo aHalu3a, reomeTtpus, 10 kmacce/ Bepaep

AL, Kapn A.I1., AkiimonepHoe obmiectBo «M3aarensctBo «IIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
6. A.I1. Epmosa, B.B. I'omo6opoasko CamocTosITeIbHBIE U KOHTPOJIBHBIC PAOOTHI 1O

anredpe u Havanam aHanusa as 10 — 11 ki1 (pa3HOypOBHEBbIE TUJAKTUYECKUE MATEPHAIIbI )

/ M.: Unexkca, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https;//resh.edu.ru



