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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo anrebpe u HayajgaM aHaW3a YrIyOJIEHHOTO YPOBHS JUIsl OOYYarOIIUXCS

Ha YpPOBHE cpemHero ooOmiero oOpasoBaHus paspaborana Ha ocHoBe PI'OC COO ¢ yuérom

COBPEMEHHBIX MUPOBBIX TPEOOBaHWM, MPEABABIAEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U

TpaJuLMi poccuiickoro oOpasoBanus. Peannzanus nmporpamMmsl 1o aareOpe U HadajaaMm aHaau3a

obecreynBaeT OBJIAICHUC KIIIOYCBLIMU KOMIICTCHUOUAMMU, COCTABJIAIOIMIMMHU OCHOBY JJid

CaMOpa3BUTUSA U HECIIPECPBLIBHOT'O O6pa3OBaHI/I$I, OEIOCTHOCTD O6HIeKy.HI)TypHOFO, JJUYHOCTHOI'O U

IMO3HABATCIBbHOT'O PA3BUTHA JIMYHOCTH O6yanOHIHXC$I.

Pabouas_npocpamma _no_anzedbpe u _nauanam_ananuza 10 - 11 Klaccoe ___cocmaejieHa _Ha

oci06e:HOPMATHUBHO - IIPABOBOM  BA3bI, PETJIAMEHTUPYEMOM:

1. ®epepanbubiM 3ak0HOM OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit

denepanuny;

[Ipukazom MunucrepctBa oOpa3zoBanusi u Hayku P® ot 17 mag 2012r. N 413 "O0
YTBEPKICHUH (eiepalibHOTO rOCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CPETHETO
obuiero obpazoBanusa" C M3MEHEHMSIMH U JOTOJHEHHsIMHU OT: 29 nekabps 2014 r., 31
nexadps 2015 r., 29 utons 2017 r., 24 cents6ps1, 11 gexadbps 2020 r., 12 aBrycra 2022 1.
[Ipukazom MunucrepcrtBa npocsemeHuss Poccuiickoit ®enepanmu ot 18.05.2023 No
371"O6 yrBepxaeHUU (QenepanbHON 00pa30BaTENbHONW MPOTPAMMBbl CPEIHETO OOIIETO
obOpazoBaHus"

[lopsinkoM opraHu3all W OCYIIECTBJIEHUS O0Opa30BaTENbHON JAEATEIbHOCTH IO
OCHOBHBIM 00111€00pa3oBaTelbHBIM MporpaMMaM — 0Opa30BaTelbHBIM MpOrpaMmam
Ha4yaJbHOTO OOIEro, OCHOBHOTO o00miero u cpexHero oOmiero oOpa3oBaHUs,
YTBEPXKJECHHBIM TIpUKa3oM MunHucrepcrBa mnpocsemienus: Poccuiickoit denepaiuun ot

22.03.2021 Ne 115

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

[TpuopureTHbIMH LeNIsIMU 00yueHHsl anrebpe W Hadanam aHanuza B 10-11 kmaccax Ha

yri1yOJa€HHOM YPOBHE MPOJOKAIOT OCTaBAThCA:

(I)OpMI/IpOBaHI/IC HCHTPAJIbHBIX MAaTeMaTUYCCKUX MMOHSITUM (LII/ICJ'IO, BCIMYHMHA,
NEepeMCHHAasd, BEPOATHOCTD, q)YHKI_II/ISI, IMpoOn3BOAHAA, I/IHTeraJ'I), 06CCHe‘lI/IBaIOH_II/IX
NPECMCTBCHHOCTD U IICPCIICKTUBHOCTL MATEMATUYCCKOTO O6pa3OBaHI/IH O6yanOH_II/IXC${;

IIOABCICHUC 06y11a101u1/1xc;1 Ha OOCTYIIHOM I HUX YPOBHC K OCO3HAHHIO B3aMMOCBSI3U
MAaTEMAaTUKU U OKpPYXKaAmmero Mupa, NOHUMAHHUIKO MATEMATHUKKU KaK 4YaCcTUu 06H_ICI>'I

KYJIbTYPBI 4CJIOBCUYCCTBA,



® Da3BUTHE HWHTEIUIEKTyaJbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEW  OOydarommxcs,
MO3HABATEJIbHOW AaKTUBHOCTH, MCCIICJOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBILILICHUS,

HHTCPCCAa K U3YUCHUIO MATCMATHUKU,

e (dopmupoBanue  QyHKIHOHATHHOW  MATEMAaTHYECKOW  TPaAaMOTHOCTH: YMEHUS
pacrno3HaBaTh MAaTEMATHUYECKHME ACHEKThl B PEAJbHBIX >KU3HEHHBIX CHUTYALUSX W IPU
M3YYEHUU JPYTUX YUeOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
dbopMymupoBaTh MX Ha S3bIKE MATEMATHKH M CO3/IaBaTh MaTEMAaTHYECKUE MOJICIH,
NPUMEHATh OCBOCHHBIM MAaTEMAaTHYECKWW  anmapar s PEHIeHUs IMPaKTUKO-

OPUCHTHUPOBAHHBIX 3a/la4, UHTCPIPETUPOBATE U OUCHHUBATD IMOJIYYCHHBIC PE3YJIbTAThI.

Paboyas mporpamma no kypcy «AnreOpa u Havajia aHaiau3a » GOPMHUPOBATIACEH € Y4€TOM
paGoueii nporpaMMbl Bocnutanus. Paboyas mporpamMma cocTaBiieHa C y4eTOM MOJTyJeH
«IIKOJIBHBIN YPOK», « IKCKYPCHUH B TIOXOIbI», «Opranu3anus NpeIMETHO — ICTETUYECKOMN
cpensl», «lIpodopuenTtanusy», B KOTOPbIX IPEICTaBICHBI BUABI U POPMBI AESTEIbHOCTH,

00ecIeunBaroIue peayru3aiio BOCIUTATEIFHOTO MOTEHIINAIA YPOKa.
Peanuzarust BocnmuTaTeIbHOTO MOTEHIIMANIA YPOKa MPEANOJIaraeT CICYIOIINEe BUIbI paOoT:

1. IlpumeHeHME HA YPOKE HHTEPAKTUBHBIX (POopM pabOThI (IMCKYCCUH, KOH(PEPEHIINH, YPOKH —
HCCIIIOBAHUS, TPYITIOBYIO U MIAPHYIO pabOTYy), KOTOPBIC TIO3BOJISIT YCHUIIUTh
JI0OpOsKEeNaTeIbHYI0 00CTAHOBKY Ha YPOKE U HE TOJBKO IMOJIy4aTh OIBIT, HO U IPUOOpETaTh

3HAHHS;

2. [IpoBenieHue COOBITUIHBIX YPOKOB, YPOKOB 3KCKYPCHil, KOTOPbIE PACIIHPSIOT
00pa3oBaTelIbHOE MPOCTPAHCTBO MPEIMETa, BOCIIUTHIBACT YBAKEHHE K HICTOPUUYECKUM
JUYHOCTSM, JIFOJSIM HayKH, BOCITUTHIBAET JIFOOOBB K MIPEKPACHOMY, K IPUPOJIE, K POAHOMY Kpalo,

BOCIIMTBHIBAKOT YBAXKCHUC K JIIOIAM TPydd, OCO3HAHHOMY BH60py HpO(bCCCI/II/I;

3. Ucnonw3zoBanue UKT — TeXHOHOFHﬁ, KOTOPBIC MOAACPIKUBAOT COBPEMCHHBIC AKTUBHOCTU

oOyuaronuxcs;

4. CMmbICIIOBOE YTCHHUC, KOTOPOC IMMO3BOJIACT MMOBBICUTH HC TOJIBKO NPCAMETHBIC PE3YyJIbTAThI, HO U
YCUIINTDb BOCIIUTATEIbHBIN NoTeHIUAJI, 4€PE3 MOJIHOC OCMBICIICHUEC ITPOYUTAHHOTO TCKCTA U

MOCICAYIOIICTO €ro 06CY)KI[CHI/I$I;



5. UccnenoBaTenbekas ¥ MPOSKTHAS JESITEIBHOCTb, O3BOJISAIOMIAs MPUOOpeTaTh HIKOJILHIUKAM
HaBBIK CAMOCTOSITEJIBHOTO PEIICHHS TEOPETUYECKOM MPOOIEeMbl, HaBBIK T€HEPUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX HJICH, HABBIK IMTyOJUYHOTO BBICTYIUICHUS TEepe]l ayAUTOpUEH, HaBBIK

APTYMCHTUPOBAHUA U OTCTaUBAHUA CBOCH TOYKH 3pCHUA
I[JI?I AOCTWIKCHUS BOCIIUTATCIIBHBIX 3a/1a4 YPOKa UCIIOJIB3YIOTCA COUOKYJIBTYPHBIC TCXHOJIOTUH!

® TEXHOJIOTUs IIPUCOEIUHEHMS;

® TEXHOJIOTUS Pa3BUTHS LEJIOCTHOTO BOCIPUATHS Y MBILIJICHUS;
® TEXHOJIOTUS Pa3BUTHS 4yBCTBOBAHUS;

® TEXHOJOTHUs Pa3BUTHUS MOTHBALUU;

® TEXHOJIOTHUS Pa3BUTHS JIMYHOCTH;

® TEXHOJOTHS Pa3BUTHUS TPYIIIIHL;

® TEXHOJIOTHS Pa3BUTHS pecypca ycrexa;

OCHOBY COIIMOKYBTYPHBIX TEXHOJIOTHI COCTABIISIET UJI€ aKTUBHOTO OOYUEHHS M BOCTIUTAHUS,
KOT'/Ia OJTHOBPEMEHHO pabOTalOT MATh aCMEKTOB: COAEpPKATENbHBIM, KOMMYHUKATHBHBIH,

YIPaBJICHUYECKU, ICUXOJIOTUYECKHU I, COLMOKYJIBTYPHBII.

Hcnonb3oBanne akTUBHBIX (GOpM pabOTHI SBISIOTCS BaXKHBIM YCIOBUEM IMPEBPALICHUS

0OBIYHOTO YPOKa B BOCIUTHIBAIOIIUNA YPOK. DTO CIIOCOOCTBYET:

e OCBOCHHIO COIMOKYJBTYPHBIX U JYXOBHO-HPABCTBEHHBIX KATETOPUI Ha YPOBHE
JIUYHOCTHOTO Pa3BUTHS;

e Pa3BuTuio 3pPeKTUBHOTO OOIICHUS;

e Pa3BuTHIO yIPaBICHUECKUX CIIOCOOHOCTEI;

o  DOpPMHUPOBAHUIO MOTUBAIMH HA COBMECTHOE JOCTHIKEHHE 3HAYMMBIX PE3YJIbTaTOB;

L4 HpI/IO6peTCHI/Ie COMMOKYJIbTYPHOT'O OIIbITA.

COJAEPKAHUE YYEBHOI'O KYPCA

VYuebHblil Kypc «Anrebpa M Hayaja MaTeMaTHYECKOTO AaHAIM3a» SIBISETCS OJHUM W3
HauboJiee 3HAUYMMBIX B IpPOrpaMMe CpeIHero obmero oOpa3oBaHMs, MOCKOJIBKY, C OJIHOU
CTOpPOHBI, OH 00ecrneunBaeT HMHCTPYMEHTAJIbHYI0 0a3y s HM3y4eHHsS BCEX €eCTECTBEHHO-
HAy4YHbIX KYpCOB, a C JPyroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIICHHUE
oOyyaromuxcs Ha YypOBHE, HEOOXOJUMOM JJIsi OCBOCHHS WH(POPMATHUKH, OOIIECTBO3HAHUS,

HUCTOpHH, CIIOBECCHOCTH W JAPYIUX OUCHHUILIUH. B paMKax OaHHOTI'O y‘IC6HOFO Kypca



oOydaroniuecsi OBJAJICBAIOT  YHUBEPCAIBHBIM  SI3BIKOM ~ COBPEMEHHOH HayKH, KOTopas
(hopMynUpyeT CBOU OCTIKEHUS B MaTeMaTHIECKO# opme.

Y4eOHbIil Kypc anreOpbl U HaYal MATEMaTHYSCKOTO aHAM3a 3aKJIaJbIBACT OCHOBY IS
YCICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHS OCHOBHBIX
TEHJICHIIUM Pa3BUTHUS SKOHOMHUKH U OOIIECTBEHHOW J>XW3HH, IMO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBHIX M KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIOJIb30BATh HMX IS
nanbpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOM Ku3HM. B TO ke BpeMms oOBIajieHue
a0CTPaKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIIUSIMH aIreOpbl 1 MaTeMaTHYECKOTO aHaln3a
pa3BUBAaE€T YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH, JOKa3bIBATh
YTBEPKICHHS C TIOMOIIBIO MHIAYKIIMK M PAacCyXAaTh ACNYKTUBHO, HCIOJIL30BaTh 0000IIEeHNE U
KOHKPETH3allUl0, a0CTparupoBaHWE W aHAIOTHIO, (OPMHUpPYET KpPEaTUBHOE U KPUTHUUYECKOE
MBIIIICHHE.

B xome wm3ydenuss yueOHOTO Kypca «Asredpa W Hadajga MaTeMaTHYECKOTO AaHAIM3ay
00ydJaromrecss MOJy4aloT HOBBIA OIBIT PEIICHHS TMPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MATEMaTHYECKUX MOJENed pealbHBIX CHUTYyalluid, WHTEPIPETAIUN TOJTYICHHBIX
pElIeHU, 3HAaKOMSTCS ¢ MMPUMEPaMU MAaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBLAAIOIIMMUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHblii Kypc 007afaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4eOHbId MaTepuall, CIOoCOOCTBYIOMUNA (OPMUPOBAHUIO HAYIHOTO
MHPOBO33pEHHUSA, TaKk W uepe3 creunduky ydeOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM ~ KOHLEHTPAallMd  BHUMAaHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ynbTar.

B ocHoBe metonuku oOyyeHus: anreOpe M HayalaM MaTEMaTHYECKOrO aHAIM3a JICKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B crpykrype yuebHOro kypca «Anredpa W Hauajga MaTeMaTHYECKOTO aHAIHM3a»
BBIZICTICHBl CJIEAYIOIIME COACpKATENbHO-METOAUYECKUe JIHHUH: «Yuciaa M BBIYHCICHUS,
«DyHKIUU U Tpadukn», «YpaBHEHUS M HEpaBeHCTBa», «Hauanma mMareMaTH4ecKOTo aHAINU3ay,
«MHoecTBa U JIOTHKa». Bce OCHOBHBIE CONEpKATENbHO-METOMYECKHUE JIMHUU HU3Y4aroTCs Ha
MPOTSHKEHUHU JBYX JIeT OOyueHHs Ha YpOBHE cpelHero ooOmiero o0pa3oBaHUs, €CTECTBEHHO
JOTIOJNIHASL APYT Jpyra U TOCTENEHHO HAChIAsACh HOBBIMM TE€MaMM M pazaenamu. JlaHHbII
y4eOHBIH KypcC SBISIETCS HWHTETPATUBHBIM, TOCKOJIBKY OOBeAMHsSET B cebe cojepkaHue
HECKOJIbKUX  MaTeMaTU4YeCKUX  JUCHUIUIMH, TaKuX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTHUYeCKUI aHalu3, TEOPUsSl MHOKECTB, MaTeMaTuyeckas Jioruka u apyrue. Ilo mepe toro
Kak 0OydJaromiuecs OBJAJEBAIOT BCE 0Oojiee IMIMPOKUM MAaTEMaTHYECKHM amnmapaTtoM, y HHX

IIOCIICA0OBATCIIBHO (bOpMI/IpyeTC}I " COBCPHICHCTBYCTCA YMCHUC CTPOUTH MATCMATHUYCCKYHO



MOJIeNIb PEATbHOM CUTyaluu, MIPUMEHATh 3HAHUS, OJYyYeHHBIC TIPU U3YUYE€HUHN Y4eOHOTO Kypca,
IUISL  PEIIEHUs] CaMOCTOATENFHO CGHOPMYIHMPOBAHHONW MaTeMaTH4YeCKOM 3ajaud, a 3aTeM
HMHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenpHo-MeToAuuecKass  JUMHUS  «Yucna U BBIUMCICHUS»  3aBeplIacT
(bopMuUpOBaHHE HABBIKOB HCIIOJIB30BAHMS JICHCTBUTENBHBIX YHCET, KOTOpOE OBLIO HA4YaTo Ha
YpOBHE OCHOBHOro o0miero odpasosanus. Ha ypoBHe cpenHero obmiero oOpa3oBaHus ocoboe
BHUMaHUE yAenseTcsl (OPMUPOBAHUIO HABBIKOB PALlMOHAJIBHBIX BBIYMCIECHUH, BKIIOYAIOIINX B
ce0s MCIOJIb30BaHUE PA3MYHBIX (OpPM 3alKMCH YHCIa, YMEHHUE AeNaTh NMPUKUIKY, BBITIOJIHSITH
NpUOIMKEHHBIE BBIUMCIICHUS], OLIEHUBATh YHCIOBBIE BBIPAKEHUS, padOTaTh C MaTEMaTHUYECKUMHU
KOHCTaHTaMH. 3HaKoMble OOy4aloIIMMCs MHOKECTBA HATypajbHBIX, LIE€JBIX, PAllMOHAIBHBIX U
JNENCTBUTEIIBHBIX YHCEI JOTOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4ucel. B Kaxaom U3 3THx
MHO>KECTB pacCMaTpUBAIOTCSI CBOMCTBEHHbIE €My clieu(UYeCcKUe 3aJaul U ONEepaLliu: JIeJIeHue
HAlleJlo, OINEpUPOBAaHUE OCTAaTKaMM Ha MHOXKECTBE LEJIBIX YHCEI, OCOOble CBOMCTBa
palMOHAJIbHBIX U UPPALMOHANIBHBIX YHCEN, apu(METUUYECKUE OIepaluy, a TaKKe U3BJICUECHUE
KOpHA  HAaTypaJIbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX 4Hcen.  bmaronmaps
MIOCJICOBATEIPHOMY  PAaCIIMPEHUI0  KpPyra  HCHOJIB3YEMBIX  YHCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMU UX TPUMEHEHMs JUIsl PpeIIEeHUs Ppa3IuuHbIX 3a7ad  (GopMHUpyeTcs
IIPEICTABICHUE O €IUHCTBE MAaTEMATHKM KaK HAyKM W €€ POJU B IOCTPOCHUM MOJENIEN
pearbHOro MHUpA, IIUPOKO UCTIONB3YIOTCS 00001EeHNE U KOHKPETU3ALIU.

JIunns «YpaBHEHUs M HEPABEHCTBA» PEAM3YETCsl Ha MPOTSHKEHUHM BCEro 0OydeHUs Ha
YpOBHE CpeIHero oomero o0pa3oBaHMs, IOCKOJIBKY B KaxkaoM pasnene Ilporpammel
IIPEyCMOTPEHO PELICHNE COOTBETCTBYIOLIMX 3ajad. B pe3ynbraTe oOydaroniuecs OBIaJeBalOT
pa3sIMYHBIMU  METOJAaMHU pEIIEHUS pPalMOHAIBHBIX, MPPALHMOHAIBHBIX, IOKA3aTEIbHbIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKHX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3ajad,
cozepkanux napaMmerpsl. llomydeHHbIE yMEHUS IIMPOKO HCIOJIB3YIOTCS IPHU HCCIEIOBAaHUU
(GyHKIUH C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MPUKIAJHBIX 3a]1a4 U 33Jja4 Ha HaXOXKICHUe
HauOOJIBIINX U HAUMEHBIIUX 3HaueHUH (yHKuuu. JlaHHas coaeprkaTesibHas JMHUS BKIIOYAeT B
ce0s Takke (popMHpPOBaHME YMEHUI BBINOJNHATH pacué€rbl 1o (opmysnaM, mnpeoOpa3oBaHUsS
palMOHAIbHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHMM, a TAKKE BBIPAKCHUH,
coJiepKaluxX cTeneHu M Jorapudmel. braromaps u3ydeHuio anreOpandyeckoro Marepuana
IPOUCXOUT JajlbHEWIlee pa3BUTHE AJITOPUTMHUYECKOTO U AOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcs, (OPMHUPYIOTCS HABBIKU JEIYKTHBHBIX PACCYXJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dbopmamu, MpeACTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB.
AnreOpa npemnaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-

HAaYYHBIX 3aa4, HArJIAHO IEMOHCTPUPYCT CBOHU BO3MOIKHOCTH KaK A3bIKa HAYKU.



ConepxatenpHo-MeToAMuYecKast TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs ¢
APYTMMU  JMHUSIMM ~ y4e0HOro Kypca, IIOCKOJbKY B  KakOM-TO  CMbICIE  334aéT
[IOCJIEIOBATEIbHOCTh ~ M3Yy4eHUsl MaTepuana. V3ydeHwe  CTENeHHOM, IOKa3aTelbHOM,
norapu(MUIECKON M TPUTOHOMETPUUIECKUX (DYHKIIHH, MX CBOMCTB M TPadUKOB, UCHOJIH30BAHNE
GyHKIME U1 pemieHus 3aiad U3 IPYruX Y4eOHBIX TPEJAMETOB M PEANbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTéMaTH4YE€CKUM aHaJIN30M, TaK U C PELIEHUEM ypaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJIbIIOE BHUMAaHWE yaAeseTcss (OPMUPOBAHHIO YMEHHUS BBIpaXaTh (opMylIaMu
3aBUCHUMOCTU MEXJy pa3jIM4HbIMU BEIMUYMHAMH, HUCCIEA0BATH MOJyY€HHbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOM coaep)KaTeJbHOM JMHMM HalleJIeH Ha pa3BUTHE YMEHMH U
HAaBbIKOB, IMO3BOJISIIOIIMX BBIPA’KaTh 3aBUCUMOCTH MEXIY BEJIIMYMHAMH B DPA3IMYHON (opme:
aHAJIMTUYECKOH, Trpaduueckod U cinoBecHOM. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUS, CIOCOOHOCTH K  OOOOIMIEHMIO U KOHKpETH3alluH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenbHas nuHUA «Hauana mMareMaTH4ecKOro aHajan3a» IMO3BOJISET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKuX, TaK M MPUKIAAHBIX 337a4, JOCTYIMHBIX 00y4aromnMcs,
TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUTh IPA(PUKU CIOKHBIX (PYHKIHH, ONpPEaesiTh Ux
HauOOJIbIINE U HAUMEHBILNE 3HAUYEHUS, BBIUUCIATE IUIOMAAN Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM H YCKOPEHHs mpouLeccoB. JlaHHas cozepKaTelbHas JIMHAA OTKPBIBACT HOBBIE
BO3MOXXHOCTH IIOCTPOCHHS MAaTE€MaTH4YECKMX MOJEIEH pPEalbHBIX CHUTyaluld, IO3BOJIIET
HaxOJWTh HAaWIydylllee PEIICHHE B IPHUKIAJHBIX, B TOM YHUCJIE COLMAJIBLHO-D)KOHOMUYECKUX
3ajayaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOIO aHallu3a CHOCOOCTBYET pa3BUTHUIO
a0CTpakTHOro, (POPMAIBHO-JIOTUYECKOIO M KPEaTUBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3ybTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHs MAaTEMaTUKH KaK HAyKH, U
00 UX aBTOpax.

ConepxxaTenbHO-MeTOAMYECKass JUHUA «MHOXeECTBa W JIOTMKa» BKIOYaeT B ceds
JIEMEHTbl TEOPUM MHOXKECTB M MAaTeMAaTU4YECKOW JIOTMKH. TeopeTHKO-MHO>KECTBEHHBIE
IIPEJCTaBICHNUs NPOHU3BIBAIOT BECh KypC ILIKOJHHOW MaTeMAaTHKUW M HpeJiaraloT Haubosiee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIOMIMNA BCE pa3feibl MaTeMaTUKU U €€ TNPHIIOKEHUH, OHM
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCLHUIUIMHBI U UX IPUIOKEHUS B equHoe uenoe. [loatomy
BaXXHO JaTh BO3MOXHOCTb OOy4aromieMmycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKM U MHCIOJIb30BaTh €ro s BBIPAXKEHUS CBOMUX MbIcied. Jpyrum
BAKHBIM MPU3HAKOM MAaTEMAaTHUKU KaK HAayKH CJIEAYET NPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEJOBAaHUE OIpPENCNEHHBIM MpPaBUJIAM IIOCTPOEHUS  JO0Ka3aTeNIbCTB.

3HAKOMCTBO C DJJIEMEHTAaMH MAaTeMaTHYCCKON JIOTUKHU CHOCO6CTByeT Pa3BUTHUIO JIOTHUYCCKOT'O



MBIIIICHUS 00yYaIONINXCsI, MMO3BOJSET UM CTPOUTHh CBOM PACCYXKICHUS HA OCHOBE JIOTHYECKHUX
npaBwiI, (GOPMUPYET HABBIKM KPUTHUUYECKOTO MBIIILICHUS.

B ygeGHOM Kypce «Anrebpa u Hadajga MaTeMaTUIeCKOTO aHAIIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJCITUPOBAHUsS, KOTOPBIC IPHU3BaHBI CIOCOOCTBOBATH (OPMHUPOBAHUIO
HaBBIKOB MMOCTPOCHUSI MOJICIICH PEAIbHBIX CUTYAIlUM, UCCIEOBAHUS ATUX MOJIENIEH C MOMOIIBIO
amnmaparta anreOpbl U MaTeMaTHYeCKOTO aHAIM3a, MHTEPIPETAIlUU TOJIyYCHHBIX PE3YIbTaTOB.
Takue 3amaHusi BIUIETEHBI B KaXABIA W3 Pa3JeliOB MPOTPAMMBbI, MOCKOJBKY BECh MaTepuall
y4eOHOro Kypca MIMPOKO HCIOJIb3YeTCs IS pelleHus NPUKIAAHBIX 3amad. [lpu pemreHun
peanbHBIX TMPAKTUYECKUX 3aJady oOydaroniuecs pa3BUBAIOT HAOIIOAATEIIBHOCTh, YMEHUE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOIB30BaTh aHAJOTHUIO, 0000maTh U
KOHKPETH3UpOBaTh TmpoOiemy. JlesaTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB  pEIICHUS
MPUKJIAHBIX 3a7]a9 OPTaHU3yeTCs B MPOIIECCE M3YUEHUST BCEX TeM y4eOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTHYECKOTO aHaTN3ay.

Conep:xxanme 10 kiaacc
Yucaa v BbIYUCTEHUS

Pannonanbubie yncina. OOBIKHOBEHHBIE U JIECATUUHBIE POOH, MPOLIEHTHI, OECKOHEUHBIE
nepuoauueckue apoou. [Ipumenenue apobeit 1 MpOLEHTOB [T PelIeHUs MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW 1 peaJTbHOU KU3HU.

JlelicTBuTenbHBIE YKclia. ParmoHanbHBIE W MppalMOHAIbHBIC Yuciaa. ApU(pMETUYECKHE
ornepanu ¢ JIEHCTBUTENbHBIMU 4McIaMH. MOIynb AEHCTBUTEIHLHOIO 4YMCIa M €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJICHHs, MPUKHUIKA U OLEHKa pe3yiabTaTa
BBIUUCIICHUH.

Crenens ¢ 1ienbsiM niokasarenieM. bunom Herotona. Mcnons3oBanue noaxoasmieid Gopmbl
3aMnucu JeCTBUTENIBHBIX YHCEN M PEeUICHHs] MPAKTUYECKHUX 3314 U MPE/ICTABICHHSI TaHHBIX.

Apudmernueckuil KOpeHb HATYpAIbHON CTENICHU U €r0 CBOMCTRA.

CreneHp ¢ panuoOHANBHBIM TIOKa3aTelleM M €€ CBOWMCTBA, CTENEHb C JICHCTBUTEIBHBIM
MOKa3aTesieM.

Jlorapudm yucna. Coiicta norapudma. JlecaTudHbIE U HaTypallbHbIE TOTapU(MBI.

CuHycC, KOCHHYC, TaHT€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U
apKTaHTe€HC YHUCIIOBOTO apryMEHTA.

YpaBHEHHs 1 HEPABEHCTBA.

ToxaecTBa W TOXKAECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YypaBHEHHS.

PaBHOCHUIIBHEIE YPaBHCHUSA U YPABHCHUS-CIICACTBUA. HepaBeHCTBO, PCHICHUC HECPABCHCTBA.



OCHOBHBIE METOIBI PEIICHUS IETBIX U JPOOHO-palMOHATIBLHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM NEPEMEHHOMW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorowiens! ¢ nienbivMu kodddunmnenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAKCHHIA, COACPIKAIINX CTENICHN U KOPHH.

Wppaunonaneupie  ypaBHeHUs. (OCHOBHBIE METOJbl PELIEHUS UPPALUOHAIBHBIX
YpPaBHEHUU.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpuUroHomeTrpuueckue ¢Gopmyinsl. I[IpeoOpazoBaHuEe TPUTOHOMETPUUECKHUX
BBIpaXEHUI. Perenne TpuroHoMeTpuYecKnx ypaBHEHHM.

Pemrenne cucrem JIMHEWHBIX ypaBHEHMI. Marpuiia CHCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMUA CMBICI W CBOWMCTBA, BBIYHCICHHE €ro
3HAYeHUsl, IPUMEHEHNE ONPENEIUTENS ISl PeIIeHUs] CUCTEMBbl JIMHEHHBIX YpaBHEHUN. Pemienue
NPUKIAJAHBIX 337a4 C TOMOIIBIO0 CUCTEMBI JIMHEHHBIX ypaBHEHU. MccnenoBanre mocTpoeHHOM
MOJIENH C MIOMOIIBIO MAaTPUI] U ONIPEAEIUTENEH.

[TocTpoeHre MareMaTHYECKUX MOJEJIEH pealbHON CHUTYyalluM C MOMOIIBI) YPABHEHUH H
HepaBeHCTB. [IpuMeHeHHEe ypaBHEHHMI M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYECKHX 3aJad U
3a/1a4 U3 pa3InYHbIX 00JaCTel HAYKH U pealbHOM KU3HU.

DyHKUUM U TPaPUKH

Oynkuus, crnocodbl 3amanus ¢yHkuuH. BzanmHo obOpaTtHble (QyHKIMu. Kommosuius
dbyaknuid. ['paduk Gyakumm. InemeHTapHbie Ipeodpa3zoBanus rpaduKoB QyHKITHI.

Ob6nacTh onpeseneHuss U MHOXKeCTBO 3HaueHul ¢ynkuuu. Hymn ¢ynkiun. [Tpomexyrku
3HAKOMOCTOSIHCTBA. UETHbIe M HeuéTHble (yHkuuu. [lepuoanueckue ynkuuu. [IpomexxyTku
MOHOTOHHOCTH (QPYHKUHU. MakcUMyMbl U MUHHUMYMBI (pyHKIuU. Hanbosnbiee 1 HauMeHblIee
3HaueHUs GYHKIHUU HA TPOMEKYTKE.

JluneitHasi, KBaJpaTHuHasi U APOOHO-TUHEHHAsT PyHKUIMU. DJIEeMEHTapHOE MCCIEeJOBaHHE
U TIOCTPOEHHUE UX IpahrKOB.

CreneHHas (yHKIMSI C HaTypaJbHbIM W LeNbIM Noka3zareneM. EE cBoiictBa u rpaduk.
CaoiicTBa u rpaduK KOpHSA n-oif CTEeNeHH Kak (PYHKIHMH OOpaTHOM CTENmeHH C HaTypajlbHBIM
II0KAa3aTEeJIEM.

[Toxa3zaTtenbHast 1 Jorapudpmuueckas GyHKIUN, UX CBOWCTBA U rpaduku. McnonszoBanue

rpaduKoB QYHKIUH U1 pelieHUs ypaBHEHUH.



Tpuronomerpuyeckass OKPYKHOCTb, OIpPECICHHE TPUTOHOMETPHUYECKUX (YHKIHI
YHCJIOBOTO apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJbHBIX MpOLEccax U sBICHUX. [ paduku peanbHbIX
3aBUCHMOCTEH.
Havyana maTemaTu4eckoro anajimsa

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHus MOCJIEJOBATEIbHOCTEH. Meton
MaTeMaTH4eCKOH MHAYKIMH. MOHOTOHHBIE M OrpaHMYEHHBIE MOcienoBaTenbHOCTH. McTopus
BO3HMKHOBEHHS MaTEMaTHYECKOI0 aHAJIN3a KaK aHaJnu3a OECKOHEYHO MaJlblIX.

Apudmernueckas UM reoMmerpuueckas nporpeccud. beckoHeuHo — yObIBaroras
reoMerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonb30BaHue mporpeccuu JIIsl pelieHus peajibHbIX 3aJad MPUKIaIHOTO XapaKTepa.

HenpepriBHble ¢GyHKIMM W HX CBOHCTBA. Touku pa3pbiBa. ACHMITOTHI TpapuKOB
¢byukuuii. CBoiicTBa (QyHKIMII HENmpephIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB JUIsl peUIeHUS
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIIMM [Tl pEIIeHUs 3a/1a4.

IlepBass u BTOpas mpousBogHbIE GyHKIUU. OnpeneneHrue, TEOMETPUYSCKUNA U
(bM3UYECKUI CMBICH MMPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K TpaduKy QyHKITHH.

[IpousBoHbie aneMeHTapHbIX QyHKUIUN. [Ipon3BogHAS CyMMBI, TPOU3BEACHHUSI, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, ONepalliy HaJl MHOKECTBAaMHU U UX CBOMCTBA. Jlnarpammel Dilsiepa—BenHa.
[IpuMeHeHnEe TEOpPEeTUKO-MHOKECTBEHHOTO arapara JJig ONKMCAHUS PEaJbHbIX IPOLECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOIICTBO  MaTEeMaTHUYECKOTO  OObEKTa,  CJENCTBUE,

A0Ka3aTeJIbCTBO, PABHOCUJIbHBIC YPABHCHU.

11 KUIACC
Yucsia ¥ BBIYUCTICHUSA

Hartypanbubie u 1mensie uyucna. [IpuMeHeHHe NpPU3HAKOB JAETMMOCTH IENBIX YHUCEI,
HauOonpIMii ool nenmurens (nanee — HOJl) u Haumensbiee obmiee kparnoe (nanee —HOK),
OCTaTKOB 0 MOAYIIO, anropuT™Ma EBkina u1st pemieHus 3a1a4 B IeNbIX Ynciax.
KommnekcHsie yncna. Anrebpandeckas 1 TpUroHOMeTprudeckast (OpMbI 3aMUCH KOMILIEKCHOTO
grcna. ApudMeTHIEeCKHE OMepalui ¢ KOMIUIEKCHBIMU 4yuciaMu. M300pakeHne KOMITJIEKCHBIX
qrcell Ha KoopAuHaTHOU mockoctu. @opmyna Myaspa.KopHu n-oif cTeneHu U3 KOMIUIEKCHOTO

qucia. HpI/IMCHCHI/IC KOMINIJICKCHBIX YUCCIT IJIs1 pCHICHUA (1)I/IBI/II‘ICCKI/IX N ITCOMCTPUUCCKUX 3a1a4.



YpaBHeHusI 1 HEPAaBEHCTBA

Cucrema U COBOKYIIHOCTb YPAaBHEHMM M HEPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBbI-CIIEICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YpPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPHUYCCKON
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIBHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJIBI ~ pEIIEHHS CUCTEM U COBOKYMHOCTEH  pallMOHAJbHBIX,
MppalMOHANIbHBIX, IOKA3aTENbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHUX 3ajad U
3ajlad M3 pa3IUYHbIX oOnacTeil HayKM W peajbHOW >KHU3HHM, HHTEPHpETars MOJy4YeHHBIX
pe3ynbTaTOB.

DyHKIUHN U TPadUKH

I'paduk xomnosunuu ¢yskuuid. ['eomerpuueckrue oOpa3bl ypaBHEHH M HEpPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPadUKH.

I'paduueckne meToapl pemieHHs ypaBHEHUHW W HepaBeHCTB. [ 'paduueckue MeTombI
pelIeHns 3a1a4 C MapamMeTpamHu.

Hcnonb3oBanue rpadukoB (QyHKUMHA s HCCIIENOBAaHMS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPBbI€ BO3HUKAIOT IPHU PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HU.
Havaja MmaTeMaTH4eCKOI0 aHAJIN3a

IIpumeHeHre mnpPOU3BOAHONM K HCCIEIOBaHMIO (QYHKUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxeHne HauOoJIbIero 1 HaMMEHbIIEro 3Ha4YeHN i HellpepbIBHOM (pyHKIMN Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHON Ul HAXOXACHHUS HAWIY4LIEro PEIICHHS B INPUKIAIHBIX
3ajjavax, JJIs OIpEeJeNIeHUs] CKOPOCTH W YCKOpPEHMs IIpolecca, 3aJaHHOro (opMynod HiIu
rpaguKOM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbIX. [lepBooOpa3Hble 3IeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxoXA€HUS TEPBOOOPA3HBIX.

HHurerpain. I'eomeTprudecKuil CMBICT UHTETpaja. Beryucienue onpeaenéHHoro nHTerpaia
no popmyne Hetorona—Jleitbuuna.

[IpumeHeHne uHTErpana JUis HAXOXACHUS IUIOIAAEH IUJIOCKUX ¢GUryp U 0O0bEMOB

TCOMECTPHUUYCCKUX TCII.



[Tpumeps! pemennii auddepeHnanbHbIX ypaBHEHHNA. MaTeMaTH4eckoe MO/IEITHPOBAHNE

peabHBIX MPOIECCOB C MOMOIIBIO TU(PepeHINATbHBIX YPABHEHUH.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATbBI
1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIMK OOy4Yaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOrO OOIEeCcTBa, MPEACTAaBICHHE O MaTeMAaTUYECKHUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOpPBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKOW UIEHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, WCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYTrUX HayKax, TEXHOJOTHUAX, cepax SIKOHOMHKHY;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYyXOBHBIX IIEHHOCTEH  pOCCHICKOrO Haponaa, CcQOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH)KEHU HayKH M JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIAJa B IMOCTPOCHHUE
YCTOWYUBOTO OyIyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  ACTETHUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHWH, pacCyKIeHUil, BOCIPUUMYHUBOCTh K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B UHTEPECax 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
NUTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, perylsapHas (Gu3nueckas akTHBHOCTb),
(bu3MUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-030POBUTEIBHOMN JAESITENFHOCTHIO;
6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0US, HHTEpEC K pa3luyHbIM chepam
npodeccHOHANBHON NEesATeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccuu ¥ pealn30BBIBATH COOCTBEHHBIC

JKHU3HCHHBIC IIJIaHbl, T'OTOBHOCTbH U CIIOCOOHOCTh K MaTEMaTUICCKOMY 06p8.30BaHI/IIO )51



caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33J1a4 MaTEeMaTUYECKON HANIPaBJICHHOCTH;
7) 3K0JIOTHYEeCKOT0 BOCITUTAHUS:
c(OPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYphl, TIOHUMAaHUE BIIASHHUS COIMAILHO-

SKOHOMUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBHON Cpelbl, OCO3HAHUE
I00ATPHOTO  XapakTepa  AKOJIOTMYECKHX  MpoOieM, OpUeHTamus Ha  [NPUMCHCHHE
MaTeMaTHYEeCKUX 3HAHWUW JUIS PEIICHUS 3a/1a4 B 00JACTH OKPYXKAIOMICH Cpe/bl, INIAaHUPOBAHUE
MOCTYIKOB U OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUMN ISl OKPYKAIOIICH CPE/IbI;
8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAyKH U OOIIECTBEHHOW MPaKTHUKH, TOHUMAaHUE MAaTEMaTHYECKOW HAyKH Kak CQepbl
YEJIOBEYECKOU JCSITEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTUS [TUBUIN3AIINH,
OBJIAJICHHE S3BIKOM MAaTEMATHKU U MAaTEeMaTHYECKOUW KYJIbTYPOU Kak CPEICTBOM MO3HAHUS MHUPA,

TOTOBHOCTBb OCYHICCTBJIATH MPOCKTHYIO U UCCIICA0OBATCIBCKYIO ACATCIbHOCTh MHIUBUAYAJIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbpTare m3ydyeHus MaTeMaTHMKH Ha YPOBHE CpeIHEro ooOiero oOpa3oBaHUs Y
oOyuvarorerocss Oyayt chopMuUpoBaHBI MO3HABATENbHBIC YHHUBEpPCAJIbHbIC y4deOHBIE NEHUCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCalibHble Yy4yeOHble JACWCTBUS, PpErylATUBHbIC YHHBEpPCAIbHbBIC
yueOHbIe JeHCTBUS, COBMECTHAS JEATEIbHOCTb.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXAYy TMOHATUAMHU, (GOPMYIUPOBATH OMpEACNeHUs MOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMK, OCHOBaHUS [UIsi 00O0OLIeHUs u
CpaBHEHHUSI, KpUTEPUU TTPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, €MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpEUUs B (akTax,
JTaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH I BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX W WHIYKTUBHBIX

yMOBElKJ'IIO‘ICHPIﬁ, yMOSaKJ'IIO‘{CHI/Iﬁ 110 aHaJIOTHH,



IIPOBOJUTH CAaMOCTOSITENIBHO JJOKAa3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKIACHUH (IIpsiIMble U
OT NPOTUBHOIO), BBICTpAaUBaTh AapryMEHTALIMIO, IPUBOAUTH IPUMEPbl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS U BHIBOJIBL;

BBIOMpaTh croco0® pemeHWst Y4eOHOM 3agauM  (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOJMAIIMM € Y4€TOM CaMOCTOSITENILHO BBIJCJIEHHBIX
KpUTEPUEB).

Ba3oBble nccienoBareibckue 1eiCTBUS:

HCIOJIb30BaTh ~ BONPOCHI  KaK  MCCIEAOBATENbCKUI  MHCTPYMEHT  IO3HaHMS,
(hopMyIuUpOBaTh BOMPOCH, (PUKCUPYIOITHE MTPOTUBOPEUNE, MPoOIeMy, YCTaHABIUBATh NCKOMOE
U JaHHOE, (OPMHUPOBATH THIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIBHO — CIJIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJIEHHUS, IPOILIECCAa, BBISIBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENILHO (POPMYIUPOBaTh 000OIIEHHS M BBIBOJBI 10 PE3y/IbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS], UCCIIeI0BaHuUs, OLIEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
000011eHMIT;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLIECCa, a TAK)KE BBIABUIaTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH AePUIMTH HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC U JJIs
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMALIMIO W3 HCTOYHUKOB pPa3jIMYHbIX THUIOB, AaHAJIU3UPOBATb,
CUCTeMATHU3UpPOBAaTh W HHTEPHPETUPOBATH HMHGOPMALMIO PA3IUYHBIX BHUJIOB U  (opm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  MH(MOPMALIMIO, TPEICTaBIsATH €€ B  pasIMyHbIX  (Qopmax,
WJUTIOCTPUPOBATH TpadUyecKH;

OIICHUBATh HAAE&KHOCTh HMHPOpPMAIMM IO CAMOCTOSITETbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUSA:

BOCIPUHUMATh M (POPMYIHPOBATh CYXJAEHUS B COOTBETCTBUHU C YCIOBHMSMHU M LETSIMHU
oOI1eHus, SICHO, TOYHO, ITPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTax, JaBaThb IOSACHEHUS IO XOAY pEUICHMs 3aJadyd, KOMMEHTHUPOBATh IIOJY4YEHHBIN
pe3yJabTart;

B X0Jie 00CYX/IEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYX/J1aeMOil TeMbl, IpOOIeMBblI,

pemaeMoﬁ 3aa4M, BBICKA3bIBATh HWJICHU, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIAATH CBOU



CYXJIEHHsI C CYXJECHUSIMH APYrHMX YYACTHHKOB JUAJIOTa, OOHApYKUBATh PAa3IM4Me U CXOJCTBO
MO3UIINIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKCHHUS;

MPEICTaBIATh PE3yNbTaThl PEUICHHUS 3aJa4yH, SKCIIEPHUMEHTA, HCCIEAOBAaHUS, IPOEKTa,
CaMOCTOSITEIIGHO  BBIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEH ayJUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIE TeiicTBUSA
Camoopranu3anus:

COCTAaBJIATh IUTAH, ITOPUTM pEIICHUs 3aJadd, BHIOMpATh CIIOCOO pemeHHs ¢ y4EToM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMH MTO3HABATEIIHHON pedIIeKCHU KaK 0CO3HAHHS COBEPIIAEMBIX JICHCTBUIA
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelIeHNs MaTeMaTHIECKOW 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH INPH PEIICHWW 3aJadd, BHOCHUTHh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HaJICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUAM, OOBSICHATh IPUUUHBI JOCTUKECHUS
WIM HEJOCTI)KEHUS Ppe3yJlbTaTOB JESATENIbHOCTH, HAXOJIUTh OINMOKY, J1aBaTh OLIEHKY
PHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHJIMBUIYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IleJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMu3aIIi0 COBMECTHOW pabOThl, pacHpenesiaTh BUAbI pabOT, AOroBapUBAThCS, 00CYXKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCYKIeHHS, 0OMEH MHEHUN, «MO3TOBBIE
IITYPMbI» M HHbBIE), BBIIOJIHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JICHCTBUS C
JPYTMMU 4YJI€HaMH KOMaHIbl, OLIEHHMBAaTh KAaueCTBO CBOErO BKJIaJa B OOIIMI MPOIYKT MO

KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K koniy o0ydyenus B 10 KIacceoOyyaromuiics IMOMYYUT CIEAYIONME MPEIMETHBIE
pe3ynbTaThl MO OTAETbHBIM TeMaM (enepanbHOl pabouell mporpaMMbel y4eOHOTO Kypca
«Anre0pa 1 Hayalla MaTeMAaTHUYECKOTO aHAITN3ay:
Yucaa u BbIYHCICHUS:



cBOOOJTHO OTIEPHPOBATH NOHATHIMHU: PALIMOHATIBHOE YHCII0, OECKOHEUHAas! IePHOANYeCKast
Ipo0b, TPOIEHTHI, WPPAIMOHATBLHOE YHWCIIO, MHOXKECTBA PAIMOHATIBHBIX U JEHCTBUTEIHHBIX
4quceii, MOAYyJIb ﬂCﬁCTBHTGHBHOFO qucia,

OpPUMEHATh APOOM W TPOLEHTHl Ui pEIIeHHs] NPUKIATHBIX 3a7ad W3 Pa3IndHbIX
OTpaciiel 3HAaHUM U pealbHOW KU3HH;

INPUMEHATh NPUONMKEHHBIE BBIYUCIICHUS, IpaBWJIa OKPYIVIEHHUS, TNPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM;

CBOOOJHO OIEpUpPOBaTh MOHSITHEM: CTENEHb C LENbIM I0Ka3aTeleM, HCIOJIb30BaTh
MOoAXOJAIITYTO q)OpMy 3arucu I[GI\/'ICTBI/ITGHI)HI)IX qucesl Jid pCIICHUA MPAKTHYCCKUX 3aad U
MMpEACTAaBJICHUA TaHHDBIX,

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHHU;

CBO60}IHO ONCPpHUPOBATH NOHATUEM: CTCIICHD C PAllMOHAJIBHBIM IMOKA3aTCJIEM,

CBO60}IHO ONCpHUpOBaATh IMOHATUAMMU: norapmi)M qucia, AJCCATUYHBIC W HATypaJlbHBIC
Jorapu(Mmsl;

CBO60}IHO OonepupoBaTh IMOHATHUAMU. CHUHYC, KOCHHYC, TAHI'CHC, KOTAHT'CHC YHCIIOBOI'O
aprymMeHTa;

ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHCIIOBOTO apryMeHTa.
YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO  OMEpPUpPOBaTh  MOHATUSAMHU:  TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

MPUMEHAITh PA3JIMYHbIE METOJbl PEUICHHs] PALMOHAIBHBIX U JIPOOHO-paIlMOHATBHBIX
YPaBHEHUU, IPUMEHATh METOJ UHTEPBAJIOB JUIsl pELICHUSI HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C
uenbiIMd - KodhGUIUEHTaMH, KOPHU MHOTOYJICHA, MPUMEHSITh JeJeHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u treopemy Buera s peuienus 3agay;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSIMH: CHUCTEMa JIMHEWHBIX ypaBHEHHWH, MaTpHulia,
OIpeleNauTeb MAaTpULbl 2 X 2 W €ro reOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 i BbIYUCICHUS €r0 3HAYEHUs, IIPUMEHSTh ONPEACIUTENN JUIS PEIICHUS
CUCTEMbI JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAJbHbIE CUTYyallMM C IOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll U
ONPENCINTENEH, UHTEPIPETUPOBATH MOJIyYEHHBIA PE3YIIBTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa3oBaHMsl BEIPAKEHUI;

BBIMIOJIHATE  MPEOOpa30BaHMs YMCIOBBIX BBIPAKEHUH, COJEpXKAIUX CTENEeHH C

palluOHAJIBHBIM IMOKA3aTCIIEM



UCIOJB30BaTh  CBOMcTBa JorapumMoB st  mpeoOpa3oBaHusl  JOTapUPMHUECKHX
BBIPAKECHUH;

cBOOOJTHO ~ OMEpPUPOBATH  MOHATHUAMHU:  HMPpPALMOHAIbHBIC,  IOKa3aTelbHbIE U
norapu(MUYECKUE ypaBHEHUS, HAXOIUTh MX PEUICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPHUTOHOMETpHYeCKHEe (opMyasl i  1peoOpa3oBaHUs
TPUTOHOMETPHUYECKIX BBIPAKEHUI;

CBOOOJHO OIEpPUPOBAaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, IPUMEHSTh
HE00X0MMBbIE (POPMYITBI JUTS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJENTUPOBATh pealbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBISATh BbIPAKEHUS,
YpaBHEHHs, HEpaBEHCTBA [0 YCIOBHUIO 3a/ladM, WCCIEN0BaTh IOCTPOEHHbIE MOJEIH C
MCI0JIb30BAHMEM ammapara ajareOphl.

DyHKIUHN U TPa@UKH:

CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: (YHKIHS, CHOCOOBI 3aJaHusd (YHKIHMH, B3aHMMHO
oOpaTHble (QYHKUWH, KOMMO3ULMS (yHKIMHM, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeobpazoBaHus Tpad@UKOB QyHKITUH;

CBOOOJITHO ONEpUPOBaTh MOHATHSAMHU: 00JACTh ONpPEAETICHHUS M MHOXKECTBO 3HAUYCHUI
GyHKUIMY, HYIU QYHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO ONEpHpPOBaTh MOHATUAMH: UYETHBIE M HEYETHBbIE (DYHKLUHU, MEPUOJUUECKHUE
(GyHKLIMH, MPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MHHUMYMbI (DYHKIMH,
HauOoJIbllIee U HauMEHblIee 3HaYeHHe (YHKLUU Ha IPOMEKYTKE;

CBOOOJIHO OIEpUPOBATh IMOHATUSAMH: CTENEHHas (DYHKIMS C HaTypajJbHBIM U LEJIbIM
nokaszaTeneM, rpaduk cTeneHHON (YHKUMHU C HaTypalbHBIM U LEJBIM I[OKa3zaTeseM, rpaduk
KOPHS N-0 CcTeneHu Kak GyHKIUK 0OpaTHOM CTENEHU C HATypaJbHBIM IIOKA3aTEIEM;

ONEepHPOBATh MOHATUSAMM: JIMHEWHas, KBaJpaTHU4yHas M JIpoOHO-IMHEiHHas (yHKuuH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX IPa(PUKOB;

CcBOOOJIHO OIEpUpPOBATh NOHATHAMU: IOKa3aTeldbHas W Jorapudmuueckas (yHKUIUH, HUX
CBOIcTBA U I'pauKu, UCIOJIB30BaTh UX I'padMKH JUI PELICHUs yPaBHEHUH;

CcBOOOJIHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpe/AeiIeHUe
TPUTOHOMETPUUYECKUX (PYHKILIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Tpapuku (QYHKUMN AT MCCIEIOBAaHUS MPOILIECCOB M 3aBUCUMOCTEH Ipu
pelIeHNH 3ajad U3 JIPYruxX y4eOHBbIX NPEAMETOB M pealbHOW KM3HM, BhIpakaTh (OpMylaMu
3aBHCHUMOCTHU MEXIY BEJIMUNHAMH;

Hagana MmaTeMaTH4eCKOr0 aHAJINA3A:



cBOOOJIHO ONEpPHPOBATh MOHATHUAMH: apH(MeTHUEcKass M TeOMETpHUYecKas MPOTrPecCHs,
0eckoHeuHO yOBIBarOIIasi FTeOMETPUYECcKasi IPOTPECCHs, TMHEHHBIN U SKCTIOHEHIIUAIBHBINA POCT,
(dopmyIa CI0KHBIX TPOIEHTOB, UMETh MTPECTaBICHUE O KOHCTAHTE;
HCIIOJIb30BATh IIPOTPECCUU VISl PELICHUS PEAIBHBIX 3aa4 IIPUKIIAHOTO XapaKTepa;
cBOOOJTHO  OMEpUpOBaTh TMOHATHUSAMH:  TOCIEAOBATEIBHOCTh, CHOCOOBI  3aJaHUA
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MAaTEMaTHYECKOTO aHaJIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX;
CBOOOJHO ONEpUPOBaTh MOHATUSMU: HENPEPbIBHBIE (YHKIIMH, TOUKU pa3pbiBa rpaduka
(YHKIMH, aCUMIITOTHI rpapuka QyHKIUY;
CBOOOJHO ONIEpUpOBaTh MOHATHUEM: (DYHKIUS, HENpEephIBHAsE Ha OTpEe3Ke, MPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKIIUN [l peIIeHUs 3a/1a4;
CBOOOJHO OIEpHpoBaTh MOHATUSIMH: IepBasi W BTOpas MPOU3BOJAHBIE (DYHKIHNH,
KacaTesbHas K rpaduky QpyHKUINU;
BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEIECHUS, YACTHOIO M KOMIIO3ULMUHU JIBYX
(GyHKIM, 3HAaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;
UCIOJIb30BATh T€OMETPUUECKUH U PU3UUECKUI CMBICI POU3BOJHOM Il peLleHHs 3aau.
MHoxecTBa M J10THKA:
cBOOOJIHO ONEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpALlMU HaJl MHOKECTBAMU;
HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aImnapaT JIs OIMCaHMsI PEeaIbHbIX MPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;
CBOOOJIHO OIEpPUPOBATH MOHATUSAMU: OIpPEAEICHUE, TeopeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MareMaTH4ecKoro o0ObEeKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YPABHEHUS U

HCPABCHCTBA.

K xommy o6yuenus B 11 Kjacce oOydarolmuiics IOIy4HT CIEAYIOIIME IIPEAMETHBIE
pe3ynbTaThl:
Yuciaa v BbIYMCTIEHUS:

CBOOOJHO OMEpUPOBATh TMOHATHSIMH: HATypalbHOE U IEJI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U IEJIBIX YUCEIN, UCIOJIb30BaTh NMpU3HAKU AenuMocTu nensix uncen, HOJ[ u HOK
HATypaJbHBIX YUCEJ IS PELICHUS 3a/1a4, IPUMEHATh aropuT™M EBKnaa;

CBOOOHO OTEpUPOBATH MIOHITHEM OCTAaTKa 10 MOJYJIO, 3alMCHIBATh HATYpaJbHbIC YHCIIA
B PA3JMYHBIX NMO3ULMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OMEPHPOBATH MOHATHSAMH: KOMILJIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX
qucell, MPEJICTaBIsTh KOMIUIEKCHBIE YHCIa B alreOpandeckoil U TPUTOHOMETPHUUECKOH (opme,

BBIIIOJIHATH apI/I(I)MeTI/I‘{eCKI/Ie onepanru ¢ HUMH U I/1306pa)KaTB Ha KOOpZ[HH&THOﬁ IIJIOCKOCTH.



YpaBHeHUs] U HEPABEHCTBA:
CBOOOJHO  OMEpPUPOBATH  MOHATHSIMH:  HPPAlMOHAIBHBIC,  [OKa3aTelbHBIE U
norapuMUIEeCKUe HEPABEHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO0 PABHOCUIIBHBIX MTEPEXO0JIOB;

OCYIIIECTBIISTH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJHO OIEPUPOBATh MMOHATHEM TPHUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
He00X0IuMbIe (DOPMYITBI JIJISl PEIICHHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOHO OTEPUPOBATH OHITHSIMH: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPABCHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIUTh PEIICHUS CUCTEMbI 1 COBOKYITHOCTEH
pallMOHAIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTapUIMUUYECKUX YpaBHEHUU U
HEPaBEHCTB;

pemaTth paluMoHalbHBIC, HUpPpPAMOHAIBHBIC, TIOKa3aTeNbHbIE, JOTapuPMHUUECKHE U
TPUTOHOMETPUYECCKHE YPABHEHHS U HEPABEHCTBA, COJICPKAIINE MOTIYJIN U TTapaMeTphl;

MPUMEHATHh TpaduuecKrue METONbl JIS pPeUIeHUsT YpaBHECHHUN W HEPaBEHCTB, a TaKXKe
3a/1a4 ¢ mapaMeTpaMu;

MOJIETUPOBATh pEAJbHBIC CHUTyalldd Ha S3bIKE ainreOphl, COCTABISATh BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIEAOBATh TMOCTPOCHHBIC
MOJIENIH C UCTIOJIB30BAHUEM armapara ajareOpbl, HHTEPIPETUPOBATH MOJTYICHHBIA PE3yNIbTaT.
DOYyHKUUM U TPAaPUKH:

CTPOUTDH TpadUKH KOMITO3HIIMH (YHKIIUNA C TIOMOIIBIO AJIEMEHTAPHOTO HMCCIICIOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOHUTHh TE€OMETPUYECKHE 0O0pa3bl ypaBHCHHMH W HEPAaBEHCTB HAa KOOPJIUHATHOM
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHSTHh (PYHKITUH JJI MOJCITHPOBAHMS M UCCIICIOBAHUS PEAJTbHBIX IMPOIECCOB.
Hauyaja MmaTeMaTHYECKOI0 aHAJIN3A:

WCIOJIb30BAaTh TMPOU3BOJHYIO JJsi HCCIeAOBaHUA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MPOU3BOIHYIO JJIsI HAXO0XKICHHS HAWIYYILIErO0 PEIICHUs B MPUKIAIHBIX, B
TOM YHUCJE COLMAIbHO-?’KOHOMUYECKUX, 3aJadax, JUIsl ONPEIEIeHUs CKOPOCTH M YCKOPEHUs
mpolecca, 3aaHHOTO GOopMYIIOi UK rpaduKoM;

CBOOOJHO OMIEPUPOBATHh MOHATUIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIN HHTETpall, HAXOIUTh
MepBOOOpa3HbIe 3JIEMEHTAPHBIX (PYHKUMNA W BBIYUCIATH WHTErpan mo ¢dopmyne HproToHa—
Jleiibnuma;

HaxXoAUuTh Ijiomaaun IJI0CKUX (I)I/Il" Yp U 00BEMEI TECII C MMOMOIIBIO UHTCIPAJIA,



HMCThb IMPCACTABJIICHUC O MATCMATHUYCCKOM MOACIMPOBAHUH Ha MNMPUMCPEC COCTABJICHUA

g depeHIInanbHBIX YPaBHCHHIA,

peuiaTh MPUKIAIHBIC 3aJa4H, B TOM YHCJIC COLNUAIBHO-3KOHOMHUYCCKOTO U @HSH‘IGCKOFO

XapakTepa, CpECaACTBAMU MATEMATUYCCKOTO aHAJIM3a.

Cucrema OLCHKHU JOCTUIKCHUSA IVIAHUPYEMBIX PE3YJIbLTATOB

Kpurepun u cucrema onenusanus npenacrasiieHsl B [Ipuioxenun Nel k Ilosioxennro o

CHCTEME OLIEHOK, MopsAIKe, (hopMax U MEPUOJUUYHOCTH TEKYILEr0 KOHTPOJIS U MPOMEKYTOUHON

aTTectanuu oOyyaronmxcs (BKJIoyasi BHEYpOUHYIO I€ATeIbHOCTh, (GOPMUPOBAHUE KIFOYEBBIX

KOMIIETEHTHOCTEH, COIMaIbHOTO ombITa)(cchlika http://soshsivanteevka.ucoz.ru/Lokal_akt/4.3-

promezhutochnaja.pdf)

OuenouHbie MaTepuaibi(cm. B [Iprioxenun)

TEMATHYECKOE IINTAHUPOBAHHME10 KJTACC

Ne HaumenoBanue | Kosmuecr | JiekTtpoHHbie  (uudpoBbie)  oOpa3oBare/ibHbIE
n/m | pa3aejioB M TeM | BO YaCOB | pecypchbl

NPOrpaMmbl

1. | MuoxecTBa 24 1. AKnacc https://www.yaklass.ru/p/algebra/9-
palroHaIbHBIX U klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-
JEWCTBUTEIBHBIX ratcionalnykh-neravenstv-metodom-intervalov-9128
YHUCell. 2. Poccuiickas 3JIeKTpOHHAs IIKOJIa
ParnonanbHbIe https://resh.edu.ru/subject/lesson/4730/start/149073/
YpaBHCHUSA U
HCpaBCHCTBA

2. | OyHKINH H 12 1. Poccuiickas anekrponHas mkoia https://resh.edu.ru/
rpadukH. 2. SIKnacc https://www.yaklass.ru/p/algebra/10-
CrenenHas klass/stepeni-s-ratcionalnym-pokazatelem-korni-
byHKIHS C stepennye-funktcii-11016/svoistva-stepennykh-funktcii-
EJTBIM i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-
[I0Ka3arejieM 0f1bf843e82b

3. | Apudmernuecku 15 1. SIKnacc https://www.yaklass.ru/p/algebra/10-
il KOpeHb N—oi klass/stepeni-s-ratcionalnym-pokazatelem-korni-
CTEIEHH. stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
WppanuonaisHbie preobrazovanie-irratcionalnykh-vyrazhenii-11531
YpaBHEHHUS 2. Poccuiickas snekTpoHHas 1mkosna https://resh.edu.ru/

4. | Iloka3zarenbHas 10 1. SfAIKnacc https://www.yaklass.ru/p/algebra/10-
byHKIHS. klass/trigonometricheskie-uravneniia-9145/metody-
[Toka3aTenbHbIC ispolzuemye-dlia-resheniia-trigonometricheskikh-
ypaBHEHHS uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-

3f48ab285dde /
2. Poccuiickas 3nekTpoHHas mkoua https://resh.edu.ru/

5. | Jlorapupmuuecka 18 1. SIKnacc https://www.yaklass.ru/p/algebra/10-

g (yHKIUS. klass/trigonometricheskie-uravneniia-9145/metody-

Jlorapudmuuecku

ispolzuemye-dlia-resheniia-trigonometricheskikh-



http://soshsivanteevka.ucoz.ru/Lokal_akt/4.3-promezhutochnaja.pdf
http://soshsivanteevka.ucoz.ru/Lokal_akt/4.3-promezhutochnaja.pdf

€ YpaBHEHHUS

uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
3f48ab285dde

2. Poccuiickan aneKkTpoOHHanA WKoAa
https://resh.edu.ru/

6. | Tpuronomerpuue 22 1. SIKumacc https://www.yaklass.ru/p/algebra/10-
CKHE BBIPOKCHHUS klass/trigonometricheskie-uravneniia-9145/metody-
U ypaBHEHUS ispolzuemye-dlia-resheniia-trigonometricheskikh-
uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
3f48ah285dde
2. Poccuiickan aneKTpoHHasnA LWKona
https://resh.edu.ru/
7. | IlocnenoBarenbu 10 1. AKnacc https://www.yaklass.ru/p/algebra/10-
OCTH H klass/trigonometricheskie-uravneniia-9145/metody-
MPOrpeccuu ispolzuemye-dlia-resheniia-trigopnometricheskikh-
uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
3f48ab285dde
2. Poccuiickan aneKkTpoOHHasA WKona
https://resh.edu.ru/
8. | HempepniBHBIE 20 1. SIKnace https://www.yaklass.ru/p/algebra/10-
GYHKITHH. Klass/trigonometricheskie-uravneniia-9145/metody-
[TpownsBoaHas ispolzuemye-dlia-resheniia-trigonometricheskikh-
uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
3f48ab285dde
2. Poccuitckan 3NEeKTPOoHHaA WKona
https://resh.edu.ru/
9. | IloBTOpEHwUe, 5 1. AKnacc https://www.yaklass.ru/p/algebra/10-
00001IeHue, klass/trigopnometricheskie-uravneniia-9145/metody-
CHCTEMaTH3aIHsI ispolzuemye-dlia-resheniia-trigopnometricheskikh-
3HAHHUN uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
3f48ab285dde
2. Poccuiickan aneKTpOHHaA WKona
https://resh.edu.ru/

OBUIEE 136

KOJIMYECTBO

YACOB I10

[TPOT'PAMME

TEMATHYECKOE IINTAHUPOBAHHE 11 KIIACC

Ne HanvenoBanmne | Kouvect | DiaexkTpoHHble  (uudpoBble)  0o0pa3oBaTesibHbIE
N/ | pa3aejaoB W TeM | BO YaCOB | pecypchl
NPOrpaMMblI
1. | UccnenoBanue 22 1. SIKnacc https://www.yaklass.ru/p/algebra/9-
byHKIHIH ¢ Klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-
MTOMOIIIBIO ratcionalnykh-neravenstv-metodom-intervalov-9128
MIPOU3BOTHOMN 2. Poccuiickas /eKTpOHHas IKOJIa
https://resh.edu.ru/subject/lesson/4730/start/149073/
2. | IlepBooGpa3Has u 12 1. Poccuiickas anekTpoHHas mkouna https://resh.edu.ru/

HUHTETpall

2. SIKnacc https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-pokazatelem-korni-
stepennye-funktcii-11016/svoistva-stepennykh-funktcii-




I-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-
0f1bf843e82b

I'paduku 14 1. SIKnacc https://www.yaklass.ru/p/algebra/10-
TPUTOHOMETPUYEC klass/stepeni-s-ratcionalnym-pokazatelem-korni-
KUX (QYHKITHIA. stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
Tpuronomerpuye preobrazovanie-irratcionalnykh-vyrazhenii-11531
CKHE HEPABCHCTBA 2. Poccwuiickas anmekTpoHHas mkoia https://resh.edu.ru/
WppanuonaisHbie 24 1. SIKnace https://www.yaklass.ru/p/algebra/10-
, IOKa3aTelIbHbIC klass/stepeni-s-ratcionalnym-pokazatelem-korni-
u stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
JT0rapuPpMHUECKI preobrazovanie-irratcionalnykh-vyrazhenii-11531
€ HEpPaBEHCTBA 2. Poccuiickas anekTpoHHas mkona https://resh.edu.ru/
Kommiekcubie 10 1. AKnacc https://www.yaklass.ru/p/algebra/10-
quca klass/stepeni-s-ratcionalnym-pokazatelem-korni-
stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
preobrazovanie-irratcionalnykh-vyrazhenii-11531
2. Poccuiickas anekTpoHHas mkona https://resh.edu.ru/
Harypanbsubie u 10 1. AKnacc https://www.yaklass.ru/p/algebra/10-
IeJTbIe Yhciia Klass/stepeni-s-ratcionalnym-pokazatelem-korni-
stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
preobrazovanie-irratcionalnykh-vyrazhenii-11531
2. Poccwmiickas anexTpoHHas mkoja https://resh.edu.ru/
Cucremsl 12 1. AKnacc https://www.yaklass.ru/p/algebra/10-
parroHaIbHBIX, klass/stepeni-s-ratcionalnym-pokazatelem-korni-
HppaIOHAILHBIX stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
MMOKa3aTeIbHBIX preobrazovanie-irratcionalnykh-vyrazhenii-11531
u 2. Poccwmiickas sanekTpoHHas mkoda https://resh.edu.ru/
orapupMuIecKu
X ypaBHEHHUI
3amaum ¢ 16 1. AKnacc https://www.yaklass.ru/p/algebra/10-
napaMmeTpamMu klass/stepeni-s-ratcionalnym-pokazatelem-korni-
stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
preobrazovanie-irratcionalnykh-vyrazhenii-11531
2. Poccwmiickas anekTpoHHas mkoda https://resh.edu.ru/
IToBTOpEHHUE, 16 1. SIKnace https://www.yaklass.ru/p/algebra/10-
000011eHue, klass/stepeni-s-ratcionalnym-pokazatelem-korni-
CHCTEMaTH3aIHs stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
3HAaHUI preobrazovanie-irratcionalnykh-vyrazhenii-11531
2. Poccwmiickas anekTpoHHas mkoja https://resh.edu.ru/
OBILEE 136 1. SAKnacc https://www.yaklass.ru/p/algebra/10-
KOJIMYECTBO Klass/stepeni-s-ratcionalnym-pokazatelem-korni-
YACOB I10 stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
I[MPOI'PAMME preobrazovanie-irratcionalnykh-vyrazhenii-11531

2. Poccwuiickast anektponHasi mikoia https://resh.edu.ru/




	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	 формирование функциональной математической грамотности: умения распознавать математические аспекты в реальных жизненных ситуациях и при изучении других учебных предметов, проявления зависимостей и закономерностей, формулировать их на языке математик...
	Рабочая программа по курсу «Алгебра и начала анализа » формировалась с учетом рабочей программы воспитания. Рабочая программа составлена с учетом модулей «Школьный урок», «Экскурсии и походы», «Организация предметно – эстетической среды», «Профориента...
	Реализация воспитательного потенциала урока предполагает следующие виды работ:
	1. Применение на уроке интерактивных форм работы (дискуссии, конференции, уроки –исследования, групповую и парную работу), которые позволят усилить доброжелательную обстановку на уроке и не только получать опыт, но и приобретать знания;
	2. Проведение событийных уроков, уроков экскурсий, которые расширяют образовательное пространство предмета, воспитывает уважение к историческим личностям, людям науки, воспитывает любовь к прекрасному, к природе, к родному краю, воспитывают уважение к...
	3. Использование ИКТ – технологий, которые поддерживают современные активности обучающихся;
	4. Смысловое чтение, которое позволяет повысить не только предметные результаты, но и усилить воспитательный потенциал, через полное осмысление прочитанного текста и последующего его обсуждения;
	5. Исследовательская и проектная деятельность, позволяющая приобретать школьникам навык самостоятельного решения теоретической проблемы, навык генерирования и оформления собственных идей, навык публичного выступления перед аудиторией, навык аргументир...
	Для достижения воспитательных задач урока используются социокультурные технологии:
	 технология присоединения;
	 технология развития целостного восприятия и мышления;
	 технология развития чувствования;
	 технология развития мотивации;
	 технология развития личности;
	 технология развития группы;
	 технология развития ресурса успеха;
	Основу социокультурных технологий составляет идея активного обучения и воспитания, когда одновременно работают пять аспектов: содержательный, коммуникативный, управленческий, психологический, социокультурный.
	Использование активных форм работы являются важным условием превращения обычного урока в воспитывающий урок. Это способствует:
	 Освоению социокультурных и духовно-нравственных категорий на уровне личностного развития;
	 Развитию эффективного общения;
	 Развитию управленческих способностей;
	 Формированию мотивации на совместное достижение значимых результатов;
	 Приобретение социокультурного опыта.
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