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ITosicHUTENBLHAA 3aNIHCKA

Pabowas mporpamma mo mnpeamery "Anrebpa W Hadanma MaTeMaTHYecKoro aHammsa'
coctarieHa B coorBercTBuu ¢ ®I'OC COO (ITpuka3z Munobpuayku Poccum ot 17.05.2012 N
413 (pen. ot 12.08.2022) "OO6 yTBepkAcHUU (eACpaTLHOTO TOCYIaPCTBEHHOTO
00pa3zoBaTeNbHOrO CTaHAapTa cpeaHero oomero ooOpazoanus"), POOII COO Ilpukas
MunucrtepcTBa npocernieHus: Poccurickoit deneparuun ot 18.05.2023 Ne 371 "O6 yrBepKaeHUN
denepanbHOl  O0Opa3oBaTeNbHOW  TPOrpaMMbI  CpemHero  obmero  obpaszoBaHus"
(3apeructpupoBan 12.07.2023 Ne 74228), ®PII COO mo mupemmery «Anredpa ¥ Havana
MaTEeMaTHYECKOTO aHalu3a», a Takke DenepanbHOM MPOrpaMMOl BOCHUTAHHS; HA OCHOBE
TpeboBanuii k pezynbraram ocBoeHuss OOIl COO MBOY «COIIl Ne3 ropona Bonropeuenckay,
npeacrabiieHHbIX B @I'OC COO.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

Peanmuzamuss  mporpamMmbl  o0ecriedyMBaeT — OBJIAJICHUE  KJIIOYEBBIMH  KOMIIETEHIUSAMH,
COCTABJISIIOLIMMUA OCHOBY JUIsI CaMOpPa3BUTHUsI M HENPEPBIBHOTO 00pa3oBaHMs, IEIOCTHOCTh
OOIIEKYIBbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IUYHOCTH O0YYAIOIINXCS.

B paboueit mporpaMMe y4TeHbl WIEU U MOJOXKeHUS «KOHIEeNIUU pa3BUTHS MaTEMaTHYECKOTO
obpazoBanusi B Poccuiickoii ®Denepanmu». B COOTBETCTBMM C Ha3BaHHEM KOHIIEIIIUU
MaTeMaTuyeckoe o0Opa3oBaHUE [JOJKHO, B YAaCTHOCTH, pellaTh 3agady oOecreyeHus
HEOOXOUMOT0 CTpaHe YMCIIa BHITYCKHUKOB, MaTEMaTHYeCcKasi OJIMOTOBKA KOTOPBIX JIOCTATOYHA
JUISL TIPOJIOJDKEHUSI OOpa3oBaHUs 10 Pa3IUYHBIM HAMpAaBICHUSIM, BKJIOUYas MpErojaBaHue
MaTeMaTHUKH, MaTEMaTUYECKUE HUCCIeqoBaHus, paboTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTUH
U JIp., a TakkKe oOecrmeueHust sl KaKIOTO OO0y4yaromerocsi BO3MOXKHOCTH JIOCTHKEHUS
MaTeMaTUYeCKOW TOJATOTOBKM B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHeM. MMeHHO Ha
pelleHre 3TUX 3aja4 HallellieHa padoyas mporpaMmma yriryolnéHHOTO YPOBHSL.

B smoxy mudposoit Tpanchopmanuu Bcex cdep UYeIOBEYECKOW NeATeIbHOCTH HEBO3MOXKHO
CTaThb OOPa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0€3 XOopollei MaTeMaTHYecKOH MOJArOTOBKH.
D10 00YCIOBIEHO TeM, YTO B HAIM JHU PACTET YMCIO CIEHHUATBHOCTEH, CBA3AHHBIX C
HETMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B c(epe SKOHOMUKH, U B OW3HEce, U B
TEXHOJOTMYECKUX O00JIacTAX, W Jaxe B TyMaHUTAapHBIX cepax. Taxum obOpazoMm, Kpyr
00ydJaromumxcs, s KOTOPhIX MaTeéMaThKa CTAaHOBUTCS 3HAUYUMBIM TMpeAMETOM, (PyHIaMEHTOM
00pa3oBaHMs, CYIIECTBEHHO pacimupsieTcs. B Hero BXoAiaT HE TOJbKO oOOydJarouuecs,
TUTAHUPYIOIIE 3aHUMAThCSL TBOPUYECKOM M MCCIEA0BATEIhCKOM paboToi B 0071aCTH MaTeMaTHKH,
uH(popMaTuKH, (PU3UKH, SKOHOMUKH U B JPYTUX 00JACTIX, HO M T€, KOMy MaTeMaTHKa HYXXHa
JUTSL UCTIONIB30BaHUs B Mpoeccrsx, He CBI3aHHBIX HETIOCPEICTBEHHO C HEM.

[TpuknamHas 3HAYUMOCTH MATEMAaTHKH OOYyCJOBIIEHA TEeM, 4YTO €€ MPEeIMETOM SBISIFOTCS
byHIaMEHTAIbHBIC CTPYKTYPHI HAIIIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIWYECTBEHHBIC
OTHOIICHUS, (YHKITMOHATbHBIC 3aBUCHMOCTH M KaT€TOPUH HEOMPEAEIEHHOCTH, OT MPOCTEHIIIHX,
YCBaMBA€MBIX B HEMOCPEICTBEHHOM OMBITE, IO JOCTATOYHO CJOXKHBIX, HEOOXOMUMBIX MIJIs



pasBUTHsI HAy4YHBIX M TEXHOJOTMYECKUX HAeH. be3 KOHKpPETHBIX MaTeMaTHYeCKHX 3HaHUM
3aTpyAHEHO TMOHUMAaHWE MPUHIUIIOB YCTPOMCTBA M HCIIOJIB30BAaHUS COBPEMEHHOW TEXHHUKH,
BOCIIPHATHE M HMHTEPIPETalus pasHOOOpa3sHOH COLMAIbHOM, YKOHOMUYECKOH, MOJUTUYECKON
uHpopmanuy, Manod(p(eKTuBHA TOBCEAHEBHAs MPAaKTHUYECKas JAEATENbHOCTb. BO MHOrMX
cdepax npohecCHOHATLHON ACATEIbHOCTU TPEOYIOTCS YMEHHUS BBIIOIHATH PACUEThI, COCTABIISATh
QITOPUTMBI, NPUMEHATh (HOPMYJIbI, MPOBOIUTH I'€OMETPUUYECKUE H3MEPEHHUs] U IOCTPOCHMS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh W IPEJICTABIATh MHGOpPMALMIO B BHJE TadJul,
JarpaMM M rpaukoB, IOHUMAaTh BEPOSTHOCTHBIA XapaKkTep CIy4alHbIX COOBITHA.
OHOBPEMEHHO € paclIMpeHueM cep NPUMEHEHHUs. MaTeMaTUKH B COBPEMEHHOM OOIIEeCTBE BCE
Ooiee BaXHBIM CTAHOBUTCS MAaTEeMAaTHYECKUW CTHIb MBIIUJICHUS, TPOSBISAIOUIMNACA B
oTpenieIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3y4eHus MaTeMaTHKH B apceHall IpuéMoB 1
METO/IOB MBIIIICHHUS YEIOBEKAa €CTECTBEHHBIM OOpa30M BKIIIOYAIOTCS MHIYKLHUS U JACAYKLHS,
o0o0mIeHne W KOHKPETH3allMsi, aHalu3 M CHHTE3, Kiaccu(UKamuss W CHCTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOUEHHMH, MpaBWwia HUX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusi (popMysInpoBaTh, OOOCHOBBIBATh U JIOKAa3bIBATh CYKICHHS, TEM CaMbIM (OPMHPYIOT
JIOTMYECKUI CTWUJb MblIeHUsA. Benymas poib NpUHAANSKUT MareMaTHke B (opMupOBaHUU
QITOPUTMUYECKOH KOMITOHEHTHI MBIIIJICHUS U BOCIIUTAHUN YMEHUH JIEHCTBOBATH 1O 3a/laHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aa4 — OCHOBBI ISl OpTaHU3ali Y4eOHOH MAEATeNbHOCTH Ha YypPOKaxX MaTeMaTHKU —
Pa3BUBAIOTCS TBOpYECKAsi U MPUKJIIAJIHAS CTOPOHBI MBIIIIICHUS.

OOyuenue mareMaTHKe JaET BO3MOXHOCTb Pa3BUBATh y YYALIUXCS TOYHYIO, PALMOHAIBHYIO U
UH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh Haubojee MOAXOJAIINE S3bIKOBbIE, CHMBOJIINYECKHE,
rpaduyeckre cpeicTBa s BBIPAKEHUS CYKACHUN M HArJIAHOTO UX MPEJICTaBICHHS.
Heo6xonuMbpIM KOMIIOHEHTOM 001l KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBJISIETCS OOIee
3HAKOMCTBO C METOJAaMHU MO3HAHMs JAEHCTBUTEIBHOCTH, MPEICTABICHUE O MIPEIMETEe U METOJe
MaTeMaTHKH, €ro OTJIUYMAX OT METOJOB €CTeCTBEHHBIX W TYMAaHHTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTEeMAaTHKHU JIJIsl pEIICHUs] HAyYHBIX M MPHUKIAJHBIX 331a4. Takum
00pa3oM, MaTeMaTHYeCcKoe 0Opa30BaHHE BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHME OOIIEH KyIbTYpHI
YeJloBeKa.

W3yueHne MaTeMaTHKU CIIOCOOCTBYET 3CTETHYECKOMY BOCIHMTAHHUIO YEJIOBEKa, MMOHUMAHUIO
KpacoTbl U HM3AILIECTBA MaTEeMaTHYECKUX DPACCYXIEHUI, BOCHPUATHIO T'€OMETPHUUYECKUX (BopM,
YCBOEHHIO UJIEH CUMMETPHH.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

VY4eOHnblii npeamer «Anrebpa M Hayajla MaTeMaTHYECKOIO aHAIU3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAUYMMBIX B MpOTrpaMMe CTaplied MIKOJbI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAJIbHYIO 0a3y A U3yYEHHs BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C
JPyroil CTOpOHBI, (HOPMUPYET JIOTHUECKOE U aOCTPaKTHOE MBIIUICHHE YYaIlUXCs Ha YpOBHE,
HE00XO0IMMOM JJIsl OCBOCHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCIUIIIINH. B paMKax HJaHHOI'0 KypcCa Yydalquecs OBJIaACBAIOT YHUBCPCAJIBHBIM A3BIKOM
COBPEMEHHOM HayKu, KOTopast pOpMyYIHpPYET CBOU JOCTHKEHHS B MaTeMaTH4ecKol (opme.

Kypc anreOpbl ¥ Hayam MaTeMaTHYECKOTO aHAIN3a 3aKJIAAbIBAET OCHOBY ISl YCIICIIHOTO
OBJIaJICHUA 3aKOHaMU (bl/ISI/IKI/I, XUMHH, 6I/IOHOFI/II/I, IIOHUMAaHUusA OCHOBHBIX TeH}IeHHI/II\/II Pa3sBUTHUA



SKOHOMMKH M OOIIECTBEHHOM >KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX IS NAlbHEHIIEro 00pa3oBaHus U
B TOBCE/IHEBHOW XM3HU. B TOXe Bpemsi OBIIaJieHWE aOCTPAKTHBIMH W JIOTHUECKH CTPOTMMU
KOHCTPYKUUSIMU aireOppl M MaTeMaTHYeCKOI'0 aHajli3a pPa3BUBAET YMEHHE HaxOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTb, JIOKa3bIBaTh YTBEPKACHUS C IOMOIIBIO
UHAYKIMU U pacCykKiaTb JEIYKTUBHO, KCIONb30BaTh OOOOIIEHHE U KOHKPETH3AIHIo,
abcTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xome wu3yuenuss kypca «Ainrebpa W Hayala MaTeMaTHMYECKOTO aHalIM3a» ydalluecs
MOJIy4alOT HOBBI ONBIT pEHIeHHs] MNPHUKIAJHBIX 33734y, CaMOCTOSITENBHOIO TMOCTPOSHUS
MaTeMaTUYECKUX MOJENEH peallbHbIX CHUTYyalui, HHTEPIPETALMH IOJYYEHHBIX pPEIICHUH,
3HAKOMSITCS C IPUMEPAMU MaTEMaTUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnamaeT 3HaYMTEIBHBIM BOCIIUTATEILHBIM MTOTEHIIMAIOM, KOTOPBIA pean3yercs: KaK
yepe3 yueOHbIN MaTepuall, CiocoOCTBYOMUN (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crneuuuky ydeOHOW eATeIbHOCTH, TpeOyrolield MNpOJOKUTENbHON KOHILIEHTPALUU
BHUMAaHUs1, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTY4YE€HHBII pe3ynbTar.

B ocHoBe meromuku oOyueHus anreOpe M HadajgaM MAaTeMaTHYEeCKOrOo aHalMu3a JIEKHUT
JeSTEIbHOCTHBIN IPUHLUI O0yUYEHUSI.

B crpykrype kypca «Ainrebpa M Hauajga MaTEMaTHYECKOTO aHAIM3a» MOXHO BBIICIUTH
CIIEYIOIINE COJEpP)KATEIbHO-METOANYECKHE JUHUU: «Uucna U BblUUCIHCHUS», «DyHKUIMM U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Havyana maremaTrueckoro ananmusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE cOIEPKATETHbHO-METOAWYECKUE JIMHUUA H3YYarOTCS Ha MPOTSHKEHUU
IBYX JIeT OOy4eHHs B cTapiledl IIKOJie, €CTeCTBEHHO OMOJHSIS APYr Apyra M MOCTEHEHHO
HACBIIIAsICh HOBBIMU TEMaMU U pa3zzenaMu. MOKHO C yBEpEHHOCTBIO CKa3aTh, YTO JaHHBINA KypC
ABIIIETCS. HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHSET B ce0e ColepiKaHhe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHaiu3,
TEOpHsi MHOXKECTB, MaTeMaTH4ecKast Jioruka u ap. I1o Mepe Toro xak ydaiuecs: oBliaZieBatoT BCE
Oonee MIMPOKMM MaTEeMAaTUYECKUM alIapaToM, Y HHX IOCJIEI0BaTeNbHO (OpMUpPYETCS U
COBEpUIEHCTBYETCSI YMEHHE CTPOUTHh MaTeMaTUYECKYIO MOJIENb PeaJbHONW CUTyalluH, IPUMEHATh
3HaHMUSI, MOJTYYEHHbIE IPU U3YUEHUU Kypca, JUIsl PelIeHUs] CaMOCTOSTENbHO C(HOPMYIHPOBAHHON
MaTEMaTUYECKOH 3a7auu, a 3aTEM HHTEPIPETUPOBATh CBOU OTBET.

CogepxatenpHO-MeTOANYECKasE TUHUS «HuCna ¥ BBIUMCICHUS 3aBepiuaeT (OpMUPOBAHHE
HABBIKOB MCIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBLII0 HAUaTO B OCHOBHOM IKoise. B
cTapuieil mkoiie o0coboe BHUMaHHE yIenseTcs (OPMUPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJIEHUM, BKIIIOYAIOUIMX B ce0s MCIOJIB30BaHUE PA3IUYHbIX (POPM 3alUCH YHUCIA, YMEHUE
JIeJIaTh MPUKUJIKY, BBIMOIHATH TPUOIMKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIOBBIE BBIPAKEHUS,
paboTaTh ¢ MaTeMaTHYECKMMH KOHCTAaHTaMHU. 3HAKOMBIE yUYalMMCSI MHOKECTBA HaTypalbHbIX,
LENbIX, PAalMOHAIBHBIX U JEUCTBUTEIbHBIX YHMCE JIOMOJHSIOTCS MHOMXECTBOM KOMILIEKCHBIX
yucen. B KakJIOM W3 3THX MHOXECTB PacCMaTpPUBAIOTCS CBOMCTBEHHBIE €My CIeU(pHYECKue
3a/1la4 U OIEpaluu: JEJIEHUE HAIEJ0, ONIEPUPOBAHNE OCTATKAMU HA MHOXECTBE ILIEJIBIX YHCEI;
0coOble CBOMCTBAa PAIlMOHAIBHBIX M HpPpAlMOHAIBHBIX YHUCEN; apu(MeTHYecKue omeparuu, a
TAaK)KE€ U3BJICUCHHE KOPHS HATYpPaJbHOM CTENEHM HA MHOMKECTBE KOMIUIEKCHBIX UHCEIL
bnarogapss mocnenoBaTelbHOMY PacIIMPEHHIO KPYyra HCIOJIb3YEMBIX YHMCET M 3HAaKOMCTBY C
BO3MOXKHOCTSIMHU MX NPUMEHEHHMSI ISl PeLIeHUs Pa3IMYHbIX 3a7a4 (popMupyeTcs NnpeacTaBieHne
0 €IMHCTBE MaTEMAaTUKH KaK HAyKU U €€ poJid B TOCTPOCHUH MOJIEJIEH peaibHOro MUpPa; IUPOKO
UCIIOJIb3YIOTCSI 0000IIeHIE U KOHKPETH3aIHsl.



Jlunus «YpaBHEHHS U HEPABEHCTBA» peallu3yeTcsi Ha MPOTSHKEHUH Bcero OOydeHHs B
CTapiliei IIKOJe, MOCKOJbKY B KaXJOM pas3leie MporpaMMbl MNPEyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3ajady. B pe3ynprare ydamvecss OBJIQJACBAIOT PA3IMUYHBIMU METOJaMU
peIlIeHUsT  PAlMOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTeNbHBIX, JIOTAPUPMUICCKUX U
TPUTOHOMETPUYECKUX YpaBHEHUU, HEPABEHCTB M CHUCTEM, a TaKXe 3aJad, COJAEpXKaIIuX
napameTpbl. [lonydeHHbIE YMEHUS MIMPOKO HCIOIB3YIOTCS MPU HCCIENOBAHUU (PYHKLIUNA C
MIOMOILbI0 MPOU3BOJHOW, MpPU pEUNICHUM MPUKIAAHBIX 3a7ad M 3aJa4 Ha HaXOXKICHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKuuu. [lanHas comepkarenabHas JUHUS BKIIOYAET B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacuéTel Mo (opmynam, mpeodpazoBaHuUs
palMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaK)Ke BBIPAKECHUM,
COJIepKalINX CTEIMeHH © JorapudMel. braromapss HM3ydeHHIO anreOpanmyecKoro Marepuala
MIPOUCXOIUT JATbHEHIIICe Pa3BUTHE ATOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIIJICHHS YIaIXCs,
bOpMUPYIOTCS HABBIKM JCIYKTUBHBIX PACCYXKIEHUH, pabdOThl C CHUMBOJIBHBIMH (opMamu,
MPEJICTAaBICHHS] 3aKOHOMEPHOCTE M 3aBHCHUMOCTEHl B BHJIE PaBEHCTB M HepaBeHCTB. Airedpa
npeniaraeT 3QQGeKTUBHbIE HHCTPYMEHTHI 7Sl PEIICHUS] MTPAKTHUYECKUX M €CTECTBEHHOHAYYHBIX
3a/1a4, HarJsiJHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuyeckass JuHUsg «DyHKUMKM U TrpaduKu» TECHO MeperuieTaeTcs ¢
JPYrUMU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3aaéT TOCIEI0BATEIHHOCTD
W3YYCHHUS Marepuasia. V3ydeHHWe CTENEHHOH, TOoKa3aTelIbHOW, JIorTapuMUYEeCKOH U
TPUTOHOMETPUYCCKUX (PYHKIUNA, WX CBOWCTB M TpaHUKOB, UCHOIb30BaHUE (DYHKIMHA s
pelieHus 3a1a4 W3 APYruX Y4eOHBIX MPEIMETOB M PEAbHON KM3HU TECHO CBS3aHO Kak C
MaTeMaTUYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu sTom Gombloe
BHUMaHue ynensercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTbh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBATh TMOMY4YeHHbIE (YHKUIUU, CTPOUTh UX TpauKu.
Marepuan »>TOM coaep)KaTeNbHOM JIMHUM HAlCJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJIAIOIIMX ~ BBIpaXKaTh 3aBUCHMOCTH MEXAYy BeJIMYMHAMU B pa3nuyHOi  dopme:
aHAJTUTUYECKOHM, Trpaduyecko U cloBecHOM. Ero wusydeHwe CcrnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3AIlHH,
WCTIOJIb30BAaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHusi «Hauana maTemMaTHYecKOro aHaIM3a» IMO3BOJSET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIIAJHBIX 3a/1a4, JOCTYIHBIX IIKOJIbHUKAM, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOHTH TpapUKU CIOXKHBIX (DYHKIUH, OMpEnensiTh HUX
HauOOoJbIIME U HAUMEHBIINE 3HAYEHUS, BRIYUCIATH IIOMAa GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH U YCKOpEHHs TpoleccoB. JlaHHas conep)KaTelbHas JIMHUS OTKPBIBAE€T HOBBIE
BO3MOXKHOCTH TIOCTPOCHUS MAaTEMaTHYECKUX MOJENEeH pEaTbHBIX CHUTYyallii, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelIeHWe B TPHUKIAJAHBIX, B TOM YHCIIE COIUATHHO-DPKOHOMHYECKHUX,
3a/1auax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHYECKOTO aHajiM3a CIOCOOCTBYET pPa3BUTHIO
a0CTPaKTHOTO, (POPMATEHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKUW B HayKe, TEXHMKE U HCKYCCTBE. Y4yalluecs
Y3HAIOT O BBIJIAIOIIUXCA PE3YJIbTATaX, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMAaTUKHU KaKk HayKH, U
00 UX aBTOpax.

CogepxaTenpHO-MEeTOAUYECKast TUHUSL «MHOXKECTBA U JIOTUKA» BKIIIOUAET B ceOsl DIIEMEHTHI
TEOPUH MHOXKECTB M MATEMaTHYECKOW JIOTUKHU. TeOopeTHKO-MHOKECTBEHHBIC MPEICTABICHUS
MIPOHM3BIBAIOT BECh KYpC IMIKOJRHOHW MaTEeMaTHKH W TMpejiaraloT Hambojee yHHBEPCATbHBIN
SI3bIK, OOBEAMHSIOMNNA BCE Pa3leibl MaTEMaTUKH M €€ MPUIIOKEHUN, OHHM CBS3BIBAIOT pPa3HbBIC
MaTeMaTUYeCKHe ITUCIUIUIMHBI W HMX MPUIOKEHHS B eAuHoe Ienoe. [loaromy BakHO 1aTh



BO3MOYKHOCTh  IIKOJBHUKY IOHUMaTh TEOPETUKO-MHOXECTBEHHBIM SI3bIK COBPEMEHHOMU
MaTeMaTUKHU U UCIIOJb30BaTh €ro ISl BBIPAXKEHUS CBOMX MbICIICH. JIpyruM Ba)KHBIM ITPU3HAKOM
MaTEeMAaTHKU KaK HAyKH CJEAyeT NPU3HATH CBOWCTBEHHYIO € CTPOrocTh OOOCHOBAaHUU U
CJIeJOBaHHE ONPECIEHHBIM IIPaBUJIaM ITOCTPOECHUS JOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTE€MaTUYeCKOW JIOTUKH CIIOCOOCTBYET pPa3BUTHIO JIOTMUYECKOTO MBIIUICHUS YYallluXcCs,
MO3BOJIIET UM CTPOHUTH CBOM PACCYKJICHHUS HAa OCHOBE JIOTHUECKUX MPaBMil, POpMHUPYET HaBBIKU
KPUTUYECKOIO MBILIUICHHUS.

B kypce «Anrebpa u Hayala MaTeMaTUYEeCKOrO aHajin3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOT0 MOJIETUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB ITIOCTPOCHUS MOJENEN PEAIbHBIX CUTYALU, UCCICTIOBAHUSA ITUX MOJEIEH C MOMOILBIO
anmapara aiareOpbl U MaTeMaTH4YeCKOro aHalli3a, MHTEPIPETAIlUU IMOJYYCHHBIX pPe3yIbTaToB.
Takue 3a7aHus BIUIETCHBI B KAKIBIA U3 Pa3AesioB IPOTPAMMBbI, IOCKOJIBKY BECh MaTepUal Kypca
WIMPOKO UCIOJB3YeTCS ISl PELICHUS MNPUKIaAHBIX 3amad. [lpu pemieHun peanbHbIX
NPaKTUYECKUX 3a/ad  ydyalluecs pa3BUBAIOT  HAOJIONATENbHOCTh, YMEHHUE HaXOJIUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOJIb30BATh AaHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobiemy. JledarenpbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHM3yeTcsi B MpOIlECCe M3YyUEHUs BCEX TeM Kypca «Airedpa M Hauyalsa MaTeMaTUYecKOro
aHaIU3a».

MECTO YYEBHOTI'O IIPE/IMETA
«AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
B YYHEBHOM IIVIAHE

YueOnsiii oran MBOY "COUI Ne3 ropona Bonropeuencka" mpenycMarpuBaeT 00si3aTenbHOE
u3ydyeHue ydebHoro mnpeamera "Anredpa M Hauyajda MaTeMaTUYECKOro aHaiu3a" Ha ypOBHE
cpenHero oodmiero oopasoanusi B 0o0beme B oobeme 272 4. B Tom uncne: B 10 kmacce — 136 4, B
11 xmacce — 136 u.

Kiaccer B nenemnro B roxg
10 xiacc 4 136
11 xiacc 4 136

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

10 KUIACC
Yuciia 1 BLIYUCICHUA
PanmonanbHpie uyncna. OOBIKHOBEHHbIE U JIECATUYHBIE JApPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoudeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul peIeHHs MPUKIaIHbIX 33134 U3
Pa3IMYHBIX OTpAciIed 3HAHUM U peabHOM KU3HHU.



JlelictBuTenbHble 4YHCa. PanyMoHanbHBIE ¥ UpPpalMOHATIBHBIE 4HCiIa. ApudmeTudyeckue
onepaluuy ¢ JCWCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Ipubnm>x€HHbIE BBIYUCIICHUS, IMIpaBUJa OKPYTJEHHUSA, MNPUKUAKA U OILIEHKa pe3yjbTaTa
BBIYMCIICHH.

Crenens ¢ nensiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxozsimeii popmel 3anucu
JIEMCTBUTEIIBHBIX YMCEN ISl PEILICHUS IPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.
Apudmerndeckuii KOpeHb HaTypaIbHOM CTETICHH M €T0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM I[IOKA3aTEIEM M €€ CBOWCTBA; CTENEHb C JIEWCTBUTEIIbHBIM
MIOKa3aTeJIEeM.

Jlorapudwm gucna. CoiicTBa orapudma. J[ecaTHIHbIE U HATYpaTbHBIC JIOTAPU(PMBI.

Cunyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHT'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHHUs U ypaBHEHUsA-ClIeACTBUS. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHBIE METO/BI pEIICHUs LeNblX U JPOOHO-pallMOHANBHBIX YPAaBHEHHH W HEpaBEHCTB.
MHorouiaeHsl OT OJHOM NEPEMEHHOW. JlelleHne MHOTOWIeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. Muorounensl ¢ riensivu kodddumnmrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

UppanuonanbHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIbHBIX YPaBHEHUH.
IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/IbI peIlIeHUs JJorapu(pMUUECKUX YPAaBHECHHM.
OcHOBHBIE ~ TpuroHoMmerpuyeckue  ¢opmyinsl. IlpeoOpazoBaHue  TPUTOHOMETPUUYECKUX
BBIpaXCHUI. PeleHne TpuroHoMeTpu4ecKuX ypaBHEHUN.

Pemienne cucrem JMHENMHBIX ypaBHEHUH. Marpuua CHCTEMBl JIMHEHWHBIX YpPaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKUH CMBICI U CBOICTBA; BBIYUCIEHUE €r0
3HaueHUsl, IPUMEHEHNUE OINPENEIUTENs ISl PELIEHUs] CUCTEMBI JINHEWHBIX ypaBHeHUH. Pemienne
MPUKIAJIHBIX 33a7]a4 ¢ OMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINIEH.

[ToctpoeHne MareMaTH4EeCKMX MOJENIEH pEeaJlbHOM CUTyallud C IIOMOIIBIO YpPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHHI M HEPAaBEHCTB K PEIICHUI0O MaTeMaTHYECKMX 3a1ad U
3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TpaPUKH

@yHK1Ms, criocoObl 3aianus GyHkuuu. B3anmuao oOparnble ¢pyHkimu. Komnosunus QyHKIu.
I'paduk pyHkunu. JnemMeHTapHble IpeodpazoBaHus TpaduKoB HYHKIUH.

OO6nacTp ompeneneHUs U MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymm ¢ynkumu. IlpomexyTku
3HaKonocTosHcTBa. YETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHMUMYMBbI QyHKIuU. Hanbomnbiiee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha TPOMEXKYTKE.

JluneitHas, kBaJpaTU4Has M JPOOHO-TMHEHHAss (QYHKIMHU. DJIEeMEHTapHOE HCCIeA0BaHUuE U
MOCTPOEHNE UX TPadUKOB.

CrenenHas pyHKIHS C HATYpaJbHBIM U LedbIM Noka3zareneM. E€ cBoiicTBa u rpadux. CpoiicTBa
U TpaduK KOPHs n-OU CTENEeHH KaK (YHKIIMH 0OpaTHOW CTENEHH ¢ HaTypalbHBIM MIOKa3aTEJIEM.



[ToxazatenpHass W Jorapudmudeckas (GyHKIIMU, WX CBOicTBa M rpaduku. Mcmonp3oBaHue
rpaduKoB QYHKIUH U pelieHns ypaBHEHUH.

TpuronomeTrpudeckas OKpYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHX (YHKIMU YHCIOBOTO
apryMeHTa.

OYHKIMOHATBHBIE 3aBUCUMOCTH B PEATBHBIX MpOIEccax W sBICHUsX. ['paduku pearbHbIX
3aBUCUMOCTEM.

Hauyana matemMaTH4ueckoro aHajaimsa

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHus MocieAoBaTelnbHOCTEH. Meron MaTeMaTuyeckoi
MHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIC IIOCIENOBATEIbHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTEMaTUYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass 1 reoMeTpHUecKas Mporpeccud. beckoHedHo yObIBaroInas reoMeTpuvecKas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKON mporpeccuu. JIMHEHHBIA U
SKCHOHEHIMAIBbHBIA pocT. Yucio e. @Popmyna CIOXHBIX MNpoueHTOB. Mcmonb3oBaHue
MIPOTrPECCUU JJIs PELICHUS PEeabHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

HenpepriBable QyHKIMHM ¥ UX CBOHCTBA. TOukHM pa3pbiBa. ACUMOTOTHI IrpadukoB (GyHKIUH.
CaoiicTBa (hyHKIIMI HENMpPEPBIBHBIX HA OTpe3Ke. MeToa MHTEepPBAIOB sl pELICHHs] HEPaBEHCTB.
[TpumeHeHrne CBOWCTB HETIPEPBIBHBIX (D)YHKIUHN JIUIsl PEIICHHS 3a/1a4.

[lepBast u BTOpas mpou3BoAHBIC (YHKIUU. OmpenericHne, reOMETPUICCKUN U (PU3NICCKUI
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

[TpousBonHbIe 3neMeHTapHBIX (GyHKUWA. [Ipow3BogHast CyMMBI, TPOW3BEACHUS, YAaCTHOTO H
KOMMO3UINH (PYHKIIUH.

MHoskecTBa 1 JJOTHMKA

MHoOKecTBO, omepaluyd HajJ MHOXKECTBaMU M UX cBoHMcTBa. Jlmarpammel Oitnepa—BeHHa.
[IpruMeHeHne TEOpEeTUKO-MHOKECTBEHHOIO arapara JJisi OMUCAaHMUS PeaJbHbIX IPOIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Ornpenenenne, Teopema, CBOWCTBO MaTEMaTUYECKOrO0 OOBEKTa, CIIEJCTBHUE, TOKA3aTelbCTBO,
paBHOCI/IJ'IBHBIG ypaBHCHI/ISI.

11 knace

Yuciia ¥ BbIYUCICHUSA

Hatypanbnble u nensle uncna. [Ipumenenne npusnakos aeaumoctu nensix uucesn, HOA u HOK,
OCTAaTKOB I10 MOJYJIIO, allropuT™Ma EBKIMAA 715 peleHns 3a4a4 B LEIbIX YUCIIAX.

KomniekcHble uncna. Anredpandeckas 1 TPUTOHOMETpUUecKasi (OpMbI 3aIIUCH KOMILIEKCHOTO
ymcia. ApupMeTHUecKre ornepanuu ¢ KOMIUIEKCHBIMU yuciaMu. M300pakeHne KOMIIEKCHBIX
yyucen Ha KoopAnHaTHOM 1iockocth. @opmyna Myaspa. KopHU 7-0l CTENIEHH U3 KOMILIEKCHOTO
ymcina. [[puMeHeHne KOMIIEKCHBIX YMCeN AJIs pelieHus] GU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHMM M HEPaBEHCTB. PaBHOCHUIIBHBIE CHUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHWW C TIOMOIIBIO TPUTOHOMETPUUECKOU
OKPYKHOCTH. PernieHne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHNUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUsI UPPALIMOHATILHBIX HEPABEHCTB.



OcCHOBHBIE METOABI PELICHHS CUCTEM M COBOKYIHOCTEH PalUOHAIBHBIX, MPPALUOHAIBHBIX,
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX YPaBHEHHIH.

VYpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C [IApAMETPAMHU.

[TpuMmeHeHrEe ypaBHEHU, CUCTEM U HEPABEHCTB K PEILIEHUIO MaTeMaTUYECKUX 3a7ad U 3a7ad u3
Pa3IMYHBIX 00JIaCTeH HAYKU U pealIbHOM KU3HH, MHTEPIPETALUs OTYYEHHBIX PE3yIbTaTOB.

DOyHKIUM U rpadpuku

I'papux xommosunuu QyHkuuil. ['eomerpuueckue oOpa3bl ypaBHEHHMH M HEPaBEHCTB Ha
KOOpPJAMHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

['paduueckue METOABI pelIeHUs ypaBHEHHH M HEpaBeHCTB. ['paduueckue METOIbl pelieHus
3a/1a4 ¢ IapaMeTPaMH.

Hcnons3oBanue rpadukoB YHKIHHA IS UCCICAOBAHUS MPOIIECCOB U 3aBUCHMOCTEH, KOTOPHIE
BO3HUKAIOT [P PELLICHUHU 3aJay U3 APYTUX YUEOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Hauvana maTemMaTn4yeckoro aHajamsa

[IpumeHeHre TPOU3BOAHONW K HCCIENOBAaHHMIO (PYHKIHMH HA MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.
IIpuMeHeHne NMPOM3BOJHOM U HAXO0KICHHsI HAWIYYIIErO0 pElIEHUs B NPUKIAJHBIX 3a7a4ax,
JUTSL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHHS MPOILIecca, 33AaHHOT0 (HOpMYIION MK TPapHKOM.
[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBooOpa3HbiX. [lepBooOpaszHbie 3JIEMEHTAPHBIX
byukuuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomMeTpuyeckuid CMbICH HMHTErpana. Beluucienue onpenenéHHOro MHTErpaia Mo
dbopmyne Herorona—JleliOHua.

[IpumeneHue WuHTerpajia Il HaxOXICHHS IUIOWAAed Iulockux Quryp u  00bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumepsl pemieHuit aud@epeHunanbHbIX ypaBHEHHH. MaTemaruyeckoe MOJENMpOBaHNE
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU((EepeHIINATbHBIX YPaBHEHUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPE/IMETA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIJMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMSI MpPOrpaMMbl ydeOHOro mnpeamera «MaTemaTHKay
XapaKTePU3YIOTCS:

I'paxgaHCKOC BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBHIO TPAKIAHCKOM TO3WIMK  OOYydYarImIerocss Kak aKTUBHOTO U

OTBETCTBEHHOT'O YJIHa POCCHUICKOrO OOILIECTBA, MPEJICTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKLIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’kIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUEHUEM.

I1aTpHOTHYECKOE BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBHIO POCCUNCKOM T'pakITaHCKON HIEHTUYHOCTH, YBaXKEHHS K MPOLLIOMY U

HACTOAIICEMY pOCCHfICKOﬁ MaTEMAaTUKH, IECHHOCTHBIM OTHOIIIEHHUEM K JOCTUXXCHUAM pOCCHfICKPIX



MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKEHUUN B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.
JIYXOBHO-HPAaBCTBCHHOE BOCIUTAHUE:

OCO3HAHMEM  JIyXOBHBIX IIEHHOCTEH pPOCCHHCKOTO Haponaa; CcHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTHKCHUI HAayKW U JIESTEIBHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYHBOTO OYRYIIETO.

OCTeTHYEeCKOe BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHMEM K  MHUpY, BKIIOYas  3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHUH, pPaCCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTUYECKUM aCIEKTaM pa3JInYHbIX BUJ0B UCKYCCTBaA.

Pu3nyeckoe BOCOUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS MPUMEHSAThH MATEMAaTUIECKIE 3HAHUS B HHTEPECAX 37J0POBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXA, peryisipHas pu3nueckas aKTUBHOCTB);
(bu3IecKOro COBEPIIECHCTBOBAHUS npu 3aHATHAX CIIOPTUBHO-03JI0POBUTEIHLHON
JIeSITEILHOCTBIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOTIOOUS; MHTEPECOM K pa3IuYHBbIM
chepam pohecCHOHATTLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKESHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaThdeckoMmy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY Y4YacTHUIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTH4YE€CKON HAPaBJICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOM KyJIbTYphbl, MOHUMAHHUEM BIMSHUSA COLUAIBHO-
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHHUE NPHUPOJHONM W COLMAIBHOW Cpeabl, OCO3HAHUEM
JI00aNbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpHeHTalMed Ha  I[pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHHsl 3a7ad B 00JIacTU OKpYXKaroule cpespl, MIIaHUpOBaHUS
ITOCTYIIKOB M OLICHKH UX BO3MOKHBIX MOCIIEACTBUN JUIsI OKPYKArOLIEN CPEJIbI.

L{eHHOCTH HAYYHOIO ITO3HAHMUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOMN MPAKTUKH, TOHMMaHUEM MAaTeMaTHYeCKOW HAayKH KakK c(epbl
YeNIOBEUYECKON JEesITeIbHOCTH, ITAlOB €€ Pa3BUTHUSl U 3HAYMMOCTH JJI Pa3BUTHUS [TUBUIIH3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYeCKOW KYJIbTYpPOW KaK CpPEJACTBOM TO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJIATH MPOSKTHYID H  HCCIEAOBATEIBCKYIO JIEATSIBHOCTH
WHMBUIYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHble pe3ylabTaThl OCBOSHHUS MpOrpamMMmbl yuyeOHoro mpeamera «MaTemaTtukay
XapakTepU3YIOTCd  OBJIAJICHUEM  VHUBEPCANbHLIMU  NO3ZHAGAMENbHLIMU  OeliCEUIMU,
VHUBEPCANbHBIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU, YHUBEPCANbHLIMU  PeZYIAMUGHbIMU
oeticmeusmMu.

1)Vhusepcanvuvie noznasamenwvuwvie oeticmsus, obecneuusaiom Gopmuposarue 6a306bix
KOZHUMUBHBIX npoyeccos odyuarowuxcsa (0c6oeHue mMemooo8 NO3HAHUS OKPYHCAIOue20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBbie TOTHYECKHE ICHCTBHUS:




° BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC TIPU3HAKU MATCMATUYCCKHUX
OOBEKTOB, IIOHATHH, OTHOIIEHUH MeXAy NOHATUAMH; (OPMYIHPOBATH
OIpeIeJICHUs HIOHATHI; yCTaHaBJIMBaTh CYIIECTBEHHBIN IIPU3HAK
KiIaccu(uKauuy, OCHOBaHMs Uil OOOOINEHUS M  CpaBHEHMs, KPUTEPHUU
IIPOBOJIUMOr0O aHAIN3a;

®  BOCIpPHUHUMATb, (dbopmMynupoBaTh u npeoOpa3oBbIBAThH CYXJICHUS:
YTBEpAUTENbHBIE U OTpULIATENIbHbIC, €JMHUYHbIC, YACTHBIC M OOIIHE; YCIOBHBIE,

® BBIIBIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IMPOTHUBOPEUUS B
(bakTax, JaHHBIX, HAOJIOAEHUSAX U YTBEPXKAEHUAX; INpellaraTb KPUTEPUH [UIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

¢ JCJIaTb BbIBOABI C HCIIOJb30BAHUCM 3aKOHOB JIOTUKH, HAOCAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIOUYEHUH, YMO3aKIOUEHUH 110 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSITEJILHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPIKIACHUMN
(IpsiMblE U OT MPOTUBHOI'0), BBICTPAUBATh apryMEHTALUIO, IPUBOAUTH IIPUMEPHI
U KOHTPIIPUMEpPBI; 000CHOBBIBATh COOCTBEHHBIE CYXKIECHUS U BBIBOJIBI;

e BBHIOMpATH CIIOCOO pelIeHust y4eOHOH 3a/1a4n (CpPaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauboJiee MOAXOAAIMH € Y4ETOM CaMOCTOSATEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoBble nccaeoBarenbckue 1eMcTBUS:

® CMOJB30BaTh BOIMPOCHI KAaK MCCIENOBATEIbLCKHUI HMHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh  BONPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOsIeMy,
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OpMHUpPOBaTH THIIOTE3Y, apryMEHTHPOBATh
CBOIO TMO3UIINIO, MHEHUE;

®  MPOBOAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, HCCIICIOBAHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SIBJICHUs, IMpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXIYy 00bEKTaMHU, IBICHUSMU, MPOIIECCAMU;

e caMmocTosTenbHO (QopMynupoBaTh OOOOIIEHHS M BBIBOJABI 10 pe3yJbTaTaM
MPOBEJICHHOTO  HAOJIOACHMS, HCCIENIOBaHUS, OILIEHUBATh JIOCTOBEPHOCTh
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M 000OIIECHNUI;

® [POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TIpollecca, a TaKXKe BBIJIBUTATH
MIPEATIONIOKEHHS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ uadopmarimei:

®  BBLIIBIIATH Zle(i)I/IIII/ITI)I I/IH(i)OpMaIH/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBE€Ta Ha
BOIIPOC W JUJIS PELLICHUS 3aa4U;

e BbIOMpaTh HMH(OpPMALMIO U3 UCTOYHUKOB pPa3jIMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UpPOBaTh U HMHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUAOB M
dhopm npecTaBieHus;

® CTPYKTypupoBaThb HH(OpPMAlMIO, TMPEACTaBIATh €€ B pazIHuHBIX (opMmax,
WJUTIOCTPUPOBATH I'pauuecKH;

e  OLEHHMBAaTh HAJE&KHOCTh MH(POPMAIMU IO CAMOCTOSITENFHO CHOPMYIUPOBAHHBIM
KpPUTEPUAM.

2) Vuueepcanvhvie KOMMYHUKAGMUBHbBIE Oelicmeus, 00ecneuusaiom c@opmupo8aHHocny
COYUANBHBIX HABLIKO8 00YUAIOUUXCS.
OO6iiexHue:



BOCIIPHHUMATh U (OPMYJIHUPOBATH CYXKJECHUS B COOTBETCTBUU C YCIOBHSIMU U
LEeIsIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS IO XOAY PELICHHUs 3a/auu,
KOMMEHTHPOBATH MOJTYYEHHBIN PE3yJIbTaT;

B XoJe 0OCYXJeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
mpoOyieMbl, pelaeMoil 3aJayu, BBICKA3bIBATh WJEH, HAllCJICHHbIE Ha IOHCK
pEelIeHus; COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX YYACTHUKOB
auaora, OOHapyXHUBAaTh Pa3IMuMe U CXOJCTBO IMO3UIIHIA; B KOPPEKTHOU (opme
(bopMyIHpOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEACTABISATh PE3YyJbTaThl PELICHUS 3aJadyM, SKCIEPUMEHTA, HCCIEAOBAHMS,
MIPOEKTa; CaMOCTOSITENIbHO BBHIOMpPATh (hopMaT BBICTYIUICHHS C YYETOM 3ajaay
MPE3CHTAIMH U OCOOCHHOCTE! ayJAUTOPUH.

CoTpyIHHYECTBO:

IOHMMaTh M UCIOJIb30BaTh IPEUMYLIECTBA KOMAHAHOM M WHAMBUIYaJIbHOU
paboTBl mTpHW pemeHHMH y4eOHBIX 3a7ad; NPUHUMATH II€7b COBMECTHOM
JeSITENIbHOCTH, IJIaHUPOBATh OPraHU3alMI0 COBMECTHOW palboThl, paclpeneisaTh
BUJBl PalbOT, JOroBapuBaThcs, OOCYXKIaThb IPOLIECC M pe3yabTaT paboOThI;
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

y4acTBOBaTh B T'PYHNOBHIX (hopMax paboTsl (0OCYyXIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMBI» H T.I1.); BBIIOJIHATH CBOIO YaCTh paOOTH M KOOPMHUPOBATH
CBOM JEHMCTBMSI C JPYrUMH WIEHAMU KOMAaH]Ibl; OLIEHMBAThb KAayeCTBO CBOETO
BKJIQJIa B OOUIMI TPOAYKT MO KPUTEPHSAM, CPOPMYIMPOBAHHBIM Y4aCTHHUKAMH
B3aUMOJICHCTBHS.

3) Vuusepcanvhvie pezynamusnvile Oeticmaus, obecneyusarom @GopmuposaHue cmviCl08blX

YCmMAaHOB0K U JHCU3HEHHbIX HABbLIKOE JIUYHOCNTU.

CaMoopra’nu3anus:

COCTABJIATH IUIaH, AJTOPUTM peEIIEHUs 3a/aud, BBIOMpaTh CHOCOO pelIeHus ¢
y4ETOM MMEIOLINXCS PeCYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHThI PEILICHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMH TO3HABATENBHON pe(IeKCUN KaK OCO3HAHHS COBEPIIAEMBIX
JEHCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU
CaMOITPOBEPKH, CaMOKOHTpPOJII ~ mpolecca W pe3yibTata  pPElICHHs
MaTeMaTHYECCKOM 3a1a9Hu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIPHM PEIICHUM 3aJayd,
BHOCUTH KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJIEHHBIX OMMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa IENU U YCIOBUAM, OOBSICHATH MPUYMHBI
JOCTUKEHHS WM HEIOCTHKEHUS PE3yNIbTaTOB JEATEIHHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

10 xaacc

Yuciia 1 BLIYUCICHUSA



CBoOomHO  omepHpoBaTh  MOHSATHSAMU:  PAIMOHAIBHOE  YHUCIO,  OecKOHeYHas
nepuoaudeckas 1poOb, MPOLEHTHI; UPPALMOHAIBHOE YHCIIO0; MHOXKECTBA pallMOHAIBHBIX
U JIHCTBUTENbHBIX YHCEI; MOLYJb J€HCTBUTEIBHOIO YHCTIA.

[TpumeHsATh pOOM W TPOLEHTHI JUIS pEIICHHsS NPHUKIATHBIX 3a1ad W3 pa3InyHbIX
oTpacJieil 3HaHUM U peaJbHON KU3HHU.

[TpumeHsaTh NPUOIKEHHBIC BBIYMCICHUS, NPAaBUIA OKPYIJICHHS, MPHUKHUIKY U OICHKY
pe3yJibTaTa BEIYUCIEHUM.

CB0oOOHO omepupoBaTh MOHATHUEM: CTENEHb C ILEJIBIM II0Ka3aTelIeM; HCIIOJIb30BaTh
NOIXOAALTYI0 (POPMY 3aITUCH JICHCTBUTENBHBIX YHCEI JJISl PEHICHUS IPAKTUYECKUX 3a/1a4
U TIPE/ICTaBIICHUS TAaHHBIX.

CB000IHO ONIEpUPOBATH MOHATHEM: APUPMETUIECKUN KOPEHb HATYPaIbHON CTEIICHH.
CB000HO OnIEepUPOBATh MOHATUEM: CTEIIEHb C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

CB0OOAHO OmMEepUpOBaTh MOHATHUSAMH: JOrapupM 4YHCa; NECITUYHBIC U HATypalbHbIC
JorapudMel.

CB00OHO OmepUpPOBaTh MOHATHUSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa.

OnepupoBarh MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAaHT€HC YUCIOBOTO apryMeHTa.

YPaBHeHI/Iﬂ U HEPABCHCTBA

CBoOoHO  omepupoBaTh  IMOHATHSMHM:  TOXJIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PaBHOCHUIIBHBIE YPAaBHEHHUSI U YPABHEHUS-CIIEACTBUS; PABHOCUIIbHbIE HEPABEHCTBA.
[TpuMeHATh pa3IUYHBIE METOJbl PELICHHUS PALUOHAIBHBIX U JPOOHO-PAl[MOHAIBHBIX
YPaBHEHUI; IPUMEHATh METOJ UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB.

CB00OAHO OIEpUPOBATh NOHATUSAMH: MHOTOYJIEH OT OJHON NEPEMEHHOI; MHOTOWIECH C
HEeJNBIMA KOA(QPHUIMEHTaMH, KOPHU MHOIOYICHA; NMPUMEHATh JAEJIeHHEe MHOrowIieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera nis penienus 3anad.

CB0oOOHO omepupoBaTh MOHATUSAMH: CHUCTEMa JIMHEMHBIX YpaBHEHUH, MaTpulia,
ONpPEACIUTEND MAaTPULBI 2 X 2 U €ro T€OMETPUUYECKUI CMBICIT; MCIIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIUKACICHHS €r0 3HAYEHUS, NPUMEHATH ONPENEIUTENN s
pelIeHuss CHUCTEMBl JIMHEHMHBIX YPaBHEHHW; MOJEIMPOBATh pEAJIbHBIE CHUTyaluu C
IIOMOIIBIO CUCTEMBI JIMHEHWHBIX YPAaBHEHWM, HCCIIEN0BATh IIOCTPOCHHBIE MOJEIN C
ITOMOIIBIO MATPHUIL U ONIPEAEIIUTEEH, MHTEPIPETUPOBATh NOJYYEHHBINA PE3YIIbTAT.
Hcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TPeoOpa30BaHUs BEIPaKEHUH.
BeimonHATe 1peoOpa3oBaHUsl UYUCIOBBIX BBIPAKEHWH, COJEpPXKALIMX CTENEHH C
paloOHaIbHBIM I1I0KA3aTEIEM.

Hcnonb3oBate cBOMCTBa JorapudmoB Juist mpeoOpa3oBaHusi —Jorapu(pMUUECKUX
BBIPAKECHU.

CBoOoHO  omepupoBaTh  MOHATUSIMM:  UppalOHaJbHBbIE,  IOKa3aTEeJbHbIE U
Jorapu(pMHUECKUEe YpaBHEHHs; HAaXOAUTh HMX PpEIICHUS C IOMOIIBI0 PABHOCHIIBHBIX
[IEPEX0JI0B WIH OCYILLECTBIISAS IPOBEPKY KOPHEM.

[IpuMeHSTh OCHOBHBIE TpUTOHOMETpUYeckue (opmynbl s NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHU.

CB0oOOIHO oOmepupoBaTh MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE; MPUMEHSThH
HeoOXxoaumble (QOpMyJbl JUISL PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUM.



MO,Z[GJII/IpOBaTB PCATBbHBIC CHUTyallUM Ha A3BIKC anrerH, COCTaBJISAITb BBIPAXKCHUA,
YpaBHCHHUA, HEPABCHCTBA II0 YCIOBHUIO 3aJdadH, HUCCICAOBATH IIOCTPOCHHBIC MOJCINU C
HCIIO0JIb30BAHHEM allrapara aJIFe6pI>I.

DOYyHKUMH U TPAaPUKHU

CB00OOIHO OmepHpoBaTh MOHATHIMHU: (PYHKIHSA, COCOOBI 3aMaHus (YHKIMH; B3aUMHO
obpatHble  (yHKIMHM, KOMIO3uIMsA (yHKOMA; Tpaduk (QYHKIUH; BBINOJIHATH
3IIEMEHTapHbIE TPeoOpa3zoBaHus rpapuKOB PYHKIUIA.

CB00OOJHO OmNEepHpOBaTH MOHATHAMHU: O0JACTH ONPENCNCHHUS M MHOXXECTBO 3HAYCHUI
GyHKIMH, HYTH QYHKINT, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA.

CB0OOHO OMEpHPOBATh MOHATHAMU: YETHBIE U HEYETHBIC (DYHKIMH, MEPHOAMYECKHE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBl I MUHUMYMBI (DYHKIIUH,
HanOoJbIIee U HaNMEHbIIIee 3HaUCHNE (QYHKIMH HAa IPOMEXKYTKE.

CB0OOHO oOmMepUpOBaTh MOHATHUSAMH: CTETEHHass (DYHKIMS C HAaTypaJbHBIM H LEIbIM
nokasarteneM, rpaduK CTENeHHOW (YHKIMU C HATypajdbHBIM M LEJNbIM IOKa3aTeeM;
rpaguK KOpHS #-OM cCTemeHH Kak (yHKIMM OOpaTHOW CTENEeHHW C HaTypalbHBIM
MIOKa3aTeJeM.

OnepupoBaTh TOHATHAMH: JIMHEHHAs, KBaJIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKUIWU;
BBINIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U TOCTPOCHHUE UX TPa(UKOB.

CB00OHO OTmIepUpPOBATh MOHATUSAMHE: MTOKa3aTeIbHas U JorapupmMudeckas QyHKINU, UX
CBOMCTBa M rpadMKH; UCTIOIB30BATh UX I'PAQUKH IS PELICHUS YPAaBHEHUI.

CB0OOHO OMEpPHPOBATH MOHATHIMU: TPUTOHOMETPHUYECKAsI OKPYKHOCTbD, OIpEIeIICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEHTA.

Hcnonp3oBatk rpadukn GyHKIUI A1 MCCIIEAOBAHUS MPOLECCOB U 3aBUCHMOCTEH TpH
pelIeHnH 3amad M3 JPYruX YYeOHBIX NPEAMETOB W PEAJIbHOW >KM3HU; BBIPAKAThH
dopMyTaMu 3aBUCIMOCTH MEXTy BETMYMHAMHU.

Hagana MmaTeMaTH4eCKOI0 aHAJIN3A

CB0OOJIHO OmepupoBaTh MOHATHAMH: apupMeTHUYECKass U reoMeTpuUecKasl Iporpeccus,
OECKOHEYHO yObIBaro1as reoMeTpuuecKas IIPOrpeccusi; JUHENHBIN U
OKCTIOHEHIMAIBHBIN pPOCT, (hOopMyia CIIOKHBIX MPOICHTOB; MMETh IPECTaBICHUE O
KOHCTaHTE e.

M cmonp30BaTh MPOTpeccHy I PEIICHUS PeaTbHBIX 33124 MPUKIAIHOTO XapaKTepa.
CBoOOHO omepupoBaTh MOHATHSAMM:  IOCIEIOBATENBHOCTb, CIIOCOOBI  3a/aHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIC I OTPAaHWYCHHBIEC MOCIIEI0BATEIBHOCTH; TOHUMATh
OCHOBBI 3aPO’KJICHUS MAaTEMAaTHYECKOT0 aHAIN3a KaK aHaIM3a OECKOHEYHO MaJIbIX.
CB000IHO omepupoOBaTh NOHATUAMM: HEMpPEpbIBHbIE (DYHKIMH; TOUKU pa3pbiBa rpaduka
(GyHKIMM; aCUMIITOTHI Tpaduka QyHKINH.

CB0oOOHO omepupoBaTh MOHATHEM: (YHKIHS, HENpPEpbIBHAS Ha OTpe3Ke; MPUMEHSThH
CBOWCTBA HEMIPEPBIBHBIX (QYHKIUH JUIS pellICHUs 3a/1ay.

CBoOosHO omepupoBaTh MOHATUAMHU: TiepBas M BTOpas MPOM3BOJHBIE (YHKIIUH,
KacaTesbHast K rpaduky QyHKIUH.

BBIUUCIIATE TPOM3BOIHBIE CYMMBI, MPOW3BEACHUS, YAaCTHOTO W KOMITO3UIMH IBYX
(GyHKUUH; 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (QYHKLUH.

Hcnonp3oBaTh TreoMeTpuyeckuil M (U3MUECKU CMBICT TMPOU3BOAHON JUIsl peEIIeHUS



3a1ad.

MHuozxecTBa M JIOTHKA

CB00OIHO ONEpUPOBATH MOHATUSAMHU: MHOXKECTBO, OTIEpaIlU HaJl MHOKECTBAMHU.
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JUisi  ONHUCAHUSI  PeajbHbIX
MIPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4 U3 IPYTHX Y4EOHBIX MPEAMETOB.

CB0OOOIHO oOmepUpOBaTh MOHATHUAMHU: OIPEACIECHUE, TEOpeEMa, yYpaBHEHUE-CIIEJICTBUE,
CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, 0Ka3aTelIbCTBO, PABHOCWJIbHBIC YPAaBHEHUS U
HEPaBEHCTBA.

11 xaacc

Yucaa v BLIYUCTIEHUAS

CB0oOOAHO oOmnepupoBaTh MOHATUSAMH: HATypaJbHOE M IE€J0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LIEJBIX YMCEIl; UCIOJIb30BaTh MPU3HAKK AeIUMOCTH Leblx uncen, HOJI
u HOK HaTypasibHBIX YHMCeN AJIs peleHus 3a1a4, IPUMEHATh aroput™ EBknnna.
CB00OAHO oOIEepUpOoBaTh MOHATHUEM  OCTaTKa [0 MOJIYJI0; 3allUChIBaTh HaTypajibHbIE
4Kcila B Pa3JIMYHbIX IO3ULUOHHBIX CUCTEMAX CUMCIICHUS.

CB00OJIHO OmepUpoBaTh MOHATUAMU: KOMILJIEKCHOE YUCIIO U MHOXKECTBO KOMIUIEKCHBIX
YHCeNl; NPEACTaBIATh KOMIUIEKCHBIE YHCiia B alreOpandeckold U TPUTOHOMETPUUECKOM
dopme, BBINONHATH apU(PMETHUYECKHE ONepalud ¢ HUMH M H300paxaTrb Ha
KOOPAMHATHOM INIOCKOCTH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

CBoOosHO  omepupoBaTh  MOHATUSAMU:  UpPpALMOHAJBbHBIE,  IOKAa3aTeJbHbIE U
Jorapu(pMHUECKUEe HEPaBEHCTBA; HAXOAWUTh MX PELICHHs C MOMOIIbIO PABHOCHIIBHBIX
IIEPEXO0I0B.

OcymiecTBIATh 0TOOP KOPHEW NPU PEIeHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS.
CB0oOOIHO omepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; IMPUMEHSThH
HeoOXxoauMmble (OpMYJIbl U  PELICHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB.

CBoOOHO omepupoBaTh MOHATUSMM: CHUCTEMAa U COBOKYHNHOCTh ypaBHEHUH W
HEPABEHCTB; PABHOCHUJIBHBIE CHCTEMBl M CHCTEMBI-CIECICTBUS; HAXOAWTh DPEIICHUS
CUCTEMBl M COBOKYIHOCTEH pallMOHAJIbHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX M
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Pemarp panuoHanbHble, HppalMOHANbHbIE, IIOKa3aTelabHbIE, JIOrapupMUUYECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOJYJIN U ITapaMETPBI.
[TpumensTh rpaduyecKkue METOAbl JUIsl pPellleHUs yYpaBHEHU W HEPaBEHCTB, a TaKkKe
3aJa4 ¢ mapaMeTpamH.

MonenupoBaTh peaibHblE CHUTyallud Ha S3bIKe aireOpbl, COCTABIATH BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 33a4d, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIM C MCHOJb30BAaHUEM ammapara airedpbl, HMHTEPIPETUPOBATH MOJYUYECHHBIH
pe3ynbTar.

DYyHKUMH U TPapuKu

CrpouTts rpaduku KOMIO3UIUNA (HYHKIIHH C TTIOMOIIBIO SJIEMEHTAPHOTO MCCIEOBAHUS U



CBOMCTB KOMIIO3UITUHU ABYX (DYHKITHIA.

Ctpouth reomeTpuueckue o0Opa3bl ypaBHCHHH W HEPABEHCTB HAa KOOPIWHATHON
MJIOCKOCTH.

CB0060HO ONEpUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUYECKUX (PYHKIIUH.
[TpumeHsaTh QYHKIMH U1 MOJCTUPOBAHHS U UCCIICIOBAHUS PEATBbHBIX MPOLIECCOB.

Hauana MmaTeMaTH4eCKOr0 aHAJIH3a

Hcnonb30BaTh TPOM3BOAHYIO Ul HWCCIEAOBAaHUS (PYHKIMHM HA MOHOTOHHOCTH H
KCTPEMYMBI.

Haxoaute HanbGospIiee 1 HAMMEHbIIIeE 3HaYeHUS (PYHKIIMU HENPEPHIBHOW Ha OTPE3KE.
Hcronp30BaTh NPOU3BOAHYIO JUIS HAX0XKJCHUS HAMJIYYIIETO PEIICHUS B MPUKIIAJHBIX, B
TOM 4YHCIE COLHUAIbHO-SKOHOMHYECKUX, 3a/1adax, JUIs OIpPEACICHUS CKOPOCTH U
YCKOpEHHS IPOLIecca, 3alaHHOT0 (YOPMYIION MITH TPadUKOM.

CBoOOTHO oOmepupoBaTh MOHATHSAMHU: MEPBOOOpa3Has, OINPEACIAEHHBI HWHTETpa;
HaXOJHUTh TIEPBOOOPA3HBIE 3JIEMEHTAPHBIX (QYHKIIMI M BEIYUCISATH HHTErpal 1Mo Gpopmysie
Herorona—JleitOHuma.

Haxoaute momaay miockux Guryp u 00bEMBI TEI € MOMOIIBIO HHTETpaa.

HmeTp mpencTaBiIeHre O MaTeMaTHYEeCKOM MOJICIMPOBAHUU HA TPUMEpPE COCTABIICHHS
Qg depeHIraIbHbIX ypaBHEHUH.

Pemate npukimagHpie 3aqa9u, B TOM YHCIE COMUATBHO-IKOHOMHYECKOTO M (PU3NIECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIH3A.



