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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma cocraBiieHa Ha OCHOBE:

- @enepanbHOil 00pa30BaTENBHON NPOTrpaMMbl cpeaHero odmero odpazoBanus ot 18.05.2023
Ne371

- @enepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOIO CTaHAApTa CPEIHEro OOILIero
obOpazoBanus (yTB. MpukazoM MunuctepcTBa oOpazoBanus U Hayku PD ot 17 mas 2012 r. N
413) c u3meHeHusMu Ha 12 aBrycra 2022 1.

- [Tpukaza MuHIpocBeIeHus Poccun oT 09.10.2024 N 704
"O BHECEHMM W3MEHEHUH B HEKOTOpbIE IpHKa3bl MuHucTEpcTBa IpocBelieHust Poccuiickoit
Oenepanun, kKacawomuecs (denepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM HauyalbHOIO OOIIEro
oOpa3oBaHHs, OCHOBHOTO 0OmEero oOpa3oBaHWsi H cpemHero oobmero oOpa3oBaHus"
(3apeructpupoBano B Munrocte Poccun 11.02.2025 N 81220)

- Ilpukaza MunnpocBemenuss Poccun ot 10.11.2025 Ne 808 O BHeceHMH H3MEHEHUU B
HEKOTOpble MpHKa3bl MuHHCTEpCTBA TpocBelleHus Poccuiickoit ®enepanuu, Kacaromuecs
denepanbHBIX 00pa30BaTENbHBIX MPOrpaMM HavyadbHOrO oO0IIero o0pa3oBaHUs, OCHOBHOTO
o01ero oOpa3oBaHus U CPEIAHETO OOIIEro 00pa3oBaHUs

- Ilpukaza Munnpocsemenuss Poccun ot 08.10.2025 Ne 729 «O BHeceHWHM W3MEHCHHH B
HEKOTOpbIe MpuKa3sl MuHHCTEepcTBa oOpa3oBaHusi U Hayku Poccuiickoir denepauuu u
MunuctepcTBa  mpocBemieHus — Poccuiickori ®Dexepanuu, Kacamomuecs — (emepaabHbIX
o0pa3oBaTeNbHBIX MIPOrpaMM HauyajdbHOro 0OIEero oOpa3oBaHMs, OCHOBHOTO OOIIETo
00pa3oBaHus U CPEIHETO OOIIETO 0OOpa30BAHUSI

- Ilpukaza Munnpocsemenuss Poccuum ot 08.05.2026 Ne 316 «O BHeceHMH H3MEHEHHI B
[Topsimok opraHu3alM U OCYIIECTBJICHHUS 0O0pPa30BaTEIbHOM JEATEIBHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOTrpaMMaM - 00pa3oBaTENbHBIM MPOrpaMMaM Ha4yallbHOTO OOIIETo,
OCHOBHOTO 00OmEro W cpemHero oomero oOpa3oBaHUs, YTBEP)KICHHBIH MPHUKA30M
MunuctepcTBa npocenieHus Poccuiickoit @eaeparuu ot 22.03.2021 Nel15»

- OcHoBHOI 001I€00pa30BaTeILHON TPOrpaMMbl cpefHero obdbmero oOpazoBanus MAOY
Yepauiesckoit COIL

- VYuebnoro mnaHa ¢wmana MAOY UYepsumesckoit COIIl «Onoxunckass COIlLly,
YTBEPXKJIECHHOTO npukazoMm aupekropa Tpopumooit C.A. ot 29.08.2026 roga Ne 229-O/] u
cornacoBanHoro 28.08.2026 rona Ha 3aceqanuu Ympasistomiero copeta MAOY UepsuiieBckoi
COULI mpotokomn Nel2

- [Iporpamms! Bocriutanuss MAOY UYepsumesckoit COL

IleﬂTe.leHOCTB yuureiisi ¢ Yy4€TOM nNporpamMmbl BOCIIUTAHUSA

I'paxnanckoe BocniuTanue (hOpMHPOBATH POCCHICKYIO TPAXKIAHCKYIO
UIGHTHYHOCTb, IPUHAAJIEKHOCT K OOITHOCTH I'pakIaH
Poccuiickoit ®enepanuu, k Hapoay Poccun xak
HMCTOYHUKY BJiacTH B PoccuiickoM rocynapcrse u
CyOBEKTY ThICSIUETIETHEW POCCUHCKOM
rOCYAAapCTBEHHOCTH, U3yUEHUE U YBaXKCHUE IIPAB,
cBoOOJ 1 00s13aHHOCTEH rpakaHnHa Poccum;

HNaTPUOTUYECKOE BOCTIUTAHHE BOCITUTHIBATH JFOOOBB K POJHOMY Kpato, PoxnHe,
CBOEMY Hapoay, yBak€HHe K ApyruM Hapoaam Poccuu;
HCTOpPHYECKOE MPOCBeIIeHHe, popMUpOBaHHE
POCCUICKOr0 HAIMOHATBHOTO HCTOPUUYECKOTO CO3HAHMUS,
poccuiickoil KyJIbTYPHOH HAEHTUUHOCTY;

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE BOCIIUTBIBATh HA OCHOBE IyXOBHO-HPaBCTBEHHOM
KyJbTYpBI HapoA0B Poccuu, TpaauIIMOHHBIX PETUTHI
HapoaoB Poccuu, popmupoBanue TpaguiimOHHBIX
POCCUNCKHX CEMEUHBIX [IEHHOCTEH; BOCIIUTAHUE
YECTHOCTH, TOOPOTHI, MUIIOCEP/IUS, COTIEPEKUBAHMUS,
CIIPABEIJIMBOCTH, KOJJIEKTUBU3MA, JPYKETIO0US 1
B3aMMOTIOMOIIIY, YBaXXEHHS K CTAPIINM, K TaMsTH




IIPEIKOB, UX BEPE U KYJIBTYPHBIM TPaIHLIHUsIM;

JCTETHYECKOE BOCIIMTaHUE (OpMHPOBATH SCTETHYECKYIO KYJIBTYPY Ha OCHOBE
POCCHHCKHX TPaJULHOHHBIX TyXOBHBIX IICHHOCTEH,
MpHOOIIATh K JIyYIIMM 00pa3liaM OTEeUYECTBEHHOTO U
MHPOBOT'O HCKYCCTBA;

(hmu3nIecKoe BOCIIUTAHHUE (hopMHUpPOBATH KYIBTYPY 340POBOTO 00pa3a JKU3HU 1
SMOIMOHAILHOTO OJIarOIOIyqHsl — Pa3BUBATh
¢u3nIeckre CIIoCOOHOCTH € YIETOM BO3MOKHOCTEH U
COCTOSIHHUS 310POBBSI, HABBIKOB 0€30MaCHOTO TIOBEICHHS
B IIPUPOJHOM U COLMAIILHOM CpeJie, YpE3BhIUaliHbIX
CHUTYaIVsIX;

TPYAOBOE BOCIIUTAHUE BOCITUTBHIBATh YBAXKCHUE K TPYIY, TPYIAIUMCS,
pe3yabpTaTaM Tpyza (CBOEro W Apyrux mojeil),
OpHUEHTAIVs Ha TPYJOBYIO 1eATeIbHOCTD, NOIYUCHUE
npodeccuu, TMYHOCTHOE CAMOBBIPAKEHHE B
MIPOAYKTUBHOM, HPABCTBEHHO AOCTOMHOM TpyZe B
pOCCHIICKOM O0IIIECTBE, Ha JOCTHKEHHE BBIAAIOIINXCS
PE3yJIbTaTOB B MPOECCHOHATPHON AEATEIBHOCTH;

9KOJIOTHIECKOE BOCIIUTAHHE (hopMHUPOBATEH IKOJIOTHUYECKYIO KYIBTYPY,
OTBETCTBEHHOE, OEpPEKHOE OTHOIICHUE K IIPHPO/IE,
OKpYy>Karomiel cpesie Ha OCHOBE POCCHICKHIX
TPaIUIMOHHBIX TYXOBHBIX IICHHOCTEH, HABBIKOB
OXpaHbl, 3a1MUThI, BOCCTAHOBJICHUSA TPUPOALI,
OKpY’Karolleil cpeipl;

BOCITMTAaHUC HeHHOCTeﬁ Hay4YHOI'O IMO3HAHUA BOCHUTBIBATH CTPEMJIICHUC K ITO3HAHUIO 06651 u Ipyrux
JFOJIeH, MPUPOABI U OOLIECTBA, K MOJTYUEHHIO 3HAHUH,
Ka4eCTBEHHOTO 00pa30BaHUsA C YUETOM JINUYHOCTHBIX
MUHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH.

VYuebHbIil Kypc «Anredpa W Hadalla MAaTEMAaTHYECKOTO aHaIN3a» SIBISETCA
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE OOYyYaIOMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUUISl OCBOEHUS MHPOPMATUKU, OOIIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTHUX
TUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarolniuecsi OBJIaIeBalOT
YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpyeT CBOU
JIOCTUKEHUS B MaTeMaTH4ecKon opme.

VYueOHbIil Kypc ajireOphl M Hayajdl MaTeMaTHYECKOro aHajdu3a 3aKjiaJblBacT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHMUMAaHUSI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCMOJb30BaTh WX JJIs1 JaJbHEHIIero oOpa3oBaHUsS U B
MOBCEIHEBHOM XKU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMHU KOHCTPYKIHMSIMHU aJreOpbl M MaTeMaTHYeCKOTO aHalii3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOIIBI0 UHAYKIIUU U PACCYkKIATh JEAYKTUBHO, UCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.




B xone uzyuenus yueGHOro Kypca «Anredbpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» OOyYarolIMeCs IMOJIYYaroT HOBBIA OIBIT PEIICHHs NPUKIAJHBIX 3aad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH PEAbHBIX CUTyaluH,
UHTEPIIPETAIMA  TOIYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOJAE, HAayKe U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00JagaeT 3HAYUTEIHHBIM BOCHHUTATEIbHBIM IMOTEHIIUATIOM,
KOTOpBIM peanu3yercss Kak uepe3 YydeOHbI MaTepuajn, CHOoCOOCTBYIOIIUMI
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMsI, TaK U dYepe3 crneuuuky ydeOHOil
NEATEIbHOCTH, TpPEOYIOWEH MPOJOJIKUTEIbHONM  KOHLEHTPAlMd BHHMMAHUA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBII
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YEeCKOTro
aHaJIn3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHUS.

B crpykType yueOHOro kypca «AnreOpa M Hayajga MaTeMaTHYE€CKOro
aHaAJIN3a» BBIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKHE TUHUM: «Hucia
U BbIUKCIEHUD», « DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHMHM JIBYX JIET
oOy4eHHs] Ha YpPOBHE CpeIHEro oOILIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMU U pazjenaMu. JlaHHBIHA
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTEMaTHYeCKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydarouiumecs OBIaJEBalOT BCE Ooiiee
HIMPOKUM MAaTEMaTHYECKUM anmnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTCs U
COBEPILIEHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJTYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CAaMOCTOSITENBHO C(HOPMYINPOBAHHON MAaTEMAaTUYECKON 3a7auH, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOMYECKas JTUHMS «UMcia U BBIYMCICHUS) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BBIpaXXEHHs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolmIMMCS MHOXKECTBAa HaTypaibHbIX, IEJbIX,
palMOHANBHBIX U JACHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM



KOMIIEKCHBIX 4Hceld. B  KakaoM M3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My cCIelnu(pUYecKue 3aqaud M ONepaluu: [eJeHHE Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LIEJBIX 4YHCEN, OcOoOble CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHUCEN, apU(PMETUUECKUE OINEpaIM, a TAKKE
U3BJICUCHHE KOPHS HATYpaJbHOM CTENEHW HAa MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
brnaronapsi mocnenoBaTeIpHOMY pPACIIMPEHUIO KpPYyra HCIOJIb3YEMBIX YHCENT W
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS JJIA PEIICHUs PAa3IMYHbIX 3a/1a4
(dopMupyeTcsi IPEeACTaBICHUE O €IUHCTBE MATEMAaTUKH KaK Hayku U €€ poJM B
IOCTPOCHUU MOJIEIEH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKPETHU3aLHSl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHWU BCErO
oOy4eHHsI Ha YPOBHE CpEIHEro OOmIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
pazznene lIporpamMmsl HMPEeAyCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pesynbraTe OoOydarolluecss OBJAJAEBAIOT Pa3jIMYHBIMM METOJAAMH  PEIICHHMS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
colepKalux mapaMerpsl. llomydyeHHble yMEHUS IIMPOKO HCIONB3YIOTCA MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHON, MPU PELICHUH NPUKIaJHbBIX
3a]a4 U 3a]a4 Ha HaXOKJIEHUE HauOOJBIINX M HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0d Takke (pOpMUPOBAHHE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl MO  (opMysiaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TAKXKE BBIPAKECHUU,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepyaga INPOUCXOJWUT  JAJbHEWIIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOrO MBIILIEHUSI O0y4YaroImMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUs MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JuHUS «DyHKIMM W TpaQUKU» TECHO
nepernseTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIEN0BATEIBHOCTh U3YUEHUSI MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JTorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIMN 7Sl pelIeHus 3aa4 U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OosblIOe BHUMAaHHE
ynensiercs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJamMH 3aBUCUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IMOJyYEeHHbIE (YHKIUU, CTPOUTH HX



rpaduku. MaTtepuan 3Tol coaep>KaTeNbHON TUHUM HalleJeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJISIOIIMX BbIPAXKaTh 3aBUCHMOCTH MEXJy BEJIWYMHAMU B
pa3nu4yHON (opMe: aHATUTHYECKOM, rpaduueckor U cioBecHO. Ero u3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
000OLIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKkoro aHaiu3ay IO3BOJISIET
CYLLIECTBEHHO PAaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaUKu CIOXHBIX (PYHKUMH, ONpeAensiTh HX HauOOJIbIIME M HaUMEHbILINE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU H
YCKOpeHHsl TmpoueccoB. JlaHHas coaep:kareinbHas JHHHS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
NO3BOJISIET HAXOJIWUTh HAWIydllee pEHIeHUE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4aX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO0 U
KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHUM pPacloO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniecs: y3HarT O
BBIJIAIOIIUXCSL pe3ysbTaTaX, IOJNYYECHHBIX B XOJ€ Pa3BUTUS MAaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpPaX.

CopeprkarenpbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl BJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKHU. TeopeTuko-
MHO>KECTBEHHBIE IPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC LIIKOJIBHOW MAaTEMATHKHU
U TpeiaraloT Hambosiee YHUBEPCAJIbHBIA $I3bIK, OOBEIUHSIOLIUN BCE pa3/esbl
MaTeMaTUKM W €€ MPWIOKEHUH, OHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [losTomy BaxHO 1aTh
BO3MOYKHOCTh OOy4arolleMycss IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3bIK
COBPEMEHHOW MAaTEMAaTUKH W HCIIOJIb30BATh €r0 JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXKHbIM [PU3HAKOM MAaTEMaTUKU KakK HayKH CJIeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAaHUE OIpPEAeIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTE€MaTUYECKOM JIOTUKH CHOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO MBIILUICHUS
00yJarolmxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJeH peasbHbIX
CUTyalluli, HCCJIEeNOBaHUS 3TUX MOJENEl C MOMOUIbIO ammapata anreopbl H
MaTE€MaTU4YECKOr0 aHajiu3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/bIN U3 Pa3esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall



y4eOHOTO Kypca IIMPOKO HWCIOJNB3YETCs I perieHus] MPUKIaaHbIX 3amad. [Ipu
pEIICHNH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJIb30BaTh  aHAJOTUI0, 0000maTh W KOHKPETH3UPOBaTh  MpoOsieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOLIECCEe U3YyUEHHU BCEX TEM yueOHOTo Kypca «AnreOpa u Hadasna
MaTeMaTHYECKOTO aHAJIN3ay.

Ha wu3yueHue yueOHOro Kypca «AnreOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henenio), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Yuciaa v BIYMCICHUA

Harypansabie u nensle yncna. [IpumeHeHne NMprU3HAKOB JIEIMMOCTH LIEJIBIX
yucel, HauOonpImuii oOmuii memurens (manee — HOJ]) m HamMeHslnee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurMa EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpUYEcKass (QOpPMBI
3allUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Oomnepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oil cTreneHu U3 KOMIUIEKCHOTO uncia. [IpuMeHenue
KOMIUIEKCHBIX YMCEI [yl pelieHusl (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHNs U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTb YPAaBHEHWW M HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEHl  TPUTOHOMETPUYECKHMX  YPaBHEHUH €  MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoOMeTpU4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PELIECHUS TOKA3aTEeNbHbIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPpaLMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 pazM4HbIX oOJacTeld HayKd M peajbHOU
YKWU3HM, HHTEPIPETALMS IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHkuuu U rpadpuku

I'padpux kommosunmu GyHkuuil. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

['padrueckre Meronpl pelieHus ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB GYyHKIUN JUIsT KCCICIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana mareMaTH4eCKOr0 aHAJIN3a

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxxaenue  HauOosblllero W HAMMEHBIIEro  3HAaYeHUU
HEMPEPHIBHON (QYHKIIMN HA OTPE3KE.



[IppuMeHeHne NPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEro pELICHUs B
NPUKIIAIHBIX 3a/1a4dax, Ui ONPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleiOuura.

[IpumeHneHnue uHTErpajga s HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepnr pemenuii auddepeHIManbHbIX YpaBHEHUNA. MaTtemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YyUJaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00bEKTa, SBJICHU, IpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
PELIEHHUsI, COMOCTABIATh CBOHU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4I€TOM MUMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JTEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pelieHHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTLHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCcTBO CBOET0 BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUSIM, CHOPMYITHUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIUu3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OMEpUPOBATh TMOHATHSIMHU: HATypaJlbHOE H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIBbHBIX W LEIBIX YUCEI, WCIOJb30BaTh IMPU3HAKU JECIUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSTh
anroput™m EBkinia;

CBOOOJIHO OIEpPUPOBATh IMOHATHEM OCTaTKa MO0 MOJYJI0, 3aluChIBaTh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOMN (hopMe, BBITIONHATH apu(METHUECKHE ONepaliy ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATHAMH: CUCTEMA U COBOKYIHOCTh YpaBHEHUI U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3a/a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no gpopmysie Herotona-Jleitonuna;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 I/ICCJ'IG,Z[OBaHI:Ie GYHKIUH C TOMOIIBIO 29 1
IIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpa 14 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 KomnnekcHble yncna 10 0
5 MppaunoHanbHble, nokasaTesribHble U 20 1
norapudmmyeckme HepaBeHCTBa
6 HarypanbHble u 1ienble yncna 10 1
CucTeMbl pallMOHATBHBIX, HPPAIIMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 13 1
YPaBHEHUN U HEPABEHCTB
3azauyu ¢ mapaMmeTpamu 18
9 [ToBTOpEHME U3yIECHHOTO 15
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
[MprmeHeHne NpomM3BO4HON K NCCNefoBaHMUIo
1 (pYHKLMI HA MOHOTOHHOCTL. Bo3apacTaHue u 1
ybbiBaHME PYHKLMMK
2 [MprmeHeHne NpomM3BOAHON K NCCneoBaHUIo 1
PYHKLUMIA HA MOHOTOHHOCTb
3 HaxoxaeHne npoMexxyTKoB BO3pacTaHus U1 1
ybbiBaHUS OYHKLIMM
4 Toukn akcTpeMyma. Kputmndeckme To4Ku 1
5 [MprmeHeHne NpomM3BOAHON K NCCneoBaHuIo 1
PYHKLUMIA Ha SKCTPEMYMBbI
6 [MpnmeHeHne nponssogHON ANs 1
onpeneneHns Touek aKCTpeMyma
7 PelueHne 3agay Ha NpoOMeXyTKM 1
MOHOTOHHOCTU U 3KCTPEMYMbI
8 Haunbonbluee 1 HaMmeHbLLee 3HaYeHus! 1
dYHKLMM, HENPEPLIBHON Ha OTpe3ke
9 HaxoxaeHne HanbonbLuero n HaumeHbLLero 1
3Ha4YeHUsa PYHKUNN Ha OTpeske
PeleHne 3agad Ha HanbonbLuve n
10 HaVMeHbLUWe 3HaYeHNs PYHKUMNDYHKIIUN 1
Ha OTpEe3Ke
11 [MocTpoeHue rpacmkoB PyHKLMIA C MOMOLLIbIO 1

NPOM3BOAHOWN




[NpuMeHeHne nepeowr NPOM3BOAHON AN

12
NocTpoeHns rpadumka pyHKLnm

13 [MpnmeHeHne BTOpON NPON3BOAHOM AN
NocTpoeHns rpadumka pyHKLnm

14 [MocTpoeHne rpaqm.l.(a PYHKUUN Ha
OCHOBaHW1 NPOBEaEHHOIO NccrnefoBaHus

15 ﬂOKa3aTeJ'IbCiTBO HEepaBEeHCTB C NOMOLLIbO
Npon3BOAHOM

16 I'IpmmeHel-ime NPOV3BOAHON NPY peLLleHnn
ypaBHEHUN

17 I'IpmmeHel-ime NPOW3BOAHON NMpKU peLleHnn
YpaBHEHWI N HEPABEHCTB

18 MprmeHeHne NpomM3BO4HON NPU peLLeHnmn
npuknagHblx 3agad Ha MakCUMyM U MUHUMYM

19 MprmeHeHne NpomM3BO4HON NPU peLLeHnmn
reoMeTpu4eckmx 3agadvax

20 MprmeHeHne NpomM3BO4HON NPU peLLEeHn
3aga4v 13nN4ecKoro coaepikaHns

21 MprMeHeHne Npon3BogHOM NPU peLleHnmn
3a7a4 3KOHOMUYECKOro coaepXaHus
KoHTponbHas pabota Ne 1 no teme

22 "NccnenoBaHve yHKUMIA C MOMOLLbIO
npoun3sogHon"

23 MoHATMe nepBoobpasHoii

24 [MepBoobpasHble aneMeHTapHbIX OYHKLNNA.
MpaBuna HaxoxaeHnsa nepBoobpasHbIX

o5 CBowcTtBO 0 6€CKOHEYHOM MHOXECTBE
nepBoobpasHbIX YHKLMM

26 MoHATNe onpeaenéHHoro nHTerpana

27 "eomeTpudeckmin u U3nN4ecKnin CMbICh

onpenenéHHoro nHTerpana




CeoncTBa onpenenéHHoro nHTerpana.

28 BbluncneHne onpeaenéHHoro uHTerpana no
dopmyne HetoToHa — JlenbHuua

29 Mnowaab KPUBONMHENHON TpaneLmm

30 BbluncneHune nnowwagen nrnockux govryp
NMOMOLLLI0 ONpeaenéHHoro nHTerpana

31 BbluncneHne obbEma reomeTpuyeckoro Tena
C NOMOLLbIO MHTErpana
MpumeHeHne onpeaenéHHoro nHTerpana npu

32 peLleHun 3agay ¢ pr3n4ecKIm
coaepXaHnem

33 MoHsiTne anddepeHumnansHOro ypaBHeHUs!

34 YacTHoe 1 obLuee pelueHue
anddepeHumansHoro ypaBHeHNS
MaTtemaTtunyeckoe mogenupoBaHune

35 pearnbHbIX NPOLECCOB C NOMOLLbIO
anddepeHumanbHbIX YpaBHEHUI

36 KoHTponbHas pabota Ne 2 no teme
"MepBoobpasHas n uHterpan”

37 dyHKUMa y = sin X, eé cBOMCTBa U rpadouk.
dPyHKUMS Y = COS X, €€ cBONCTBaA U rpacumk

38 dyHKUMA Y = tg X, eé cBoncTBa u rpaduk.
®PyHKUMS Y = ctg X, €€ cBoncTBa 1 rpaumk

39 MpeobpazoBaHune rpadmnkoB
TPUrOHOMETPUYECKNX OYHKLMN
DyHKUMSA Y = arccos X, eé cBoncTea 1

40 rpadouk. PyHKUMA y = arcsin X, eé CBONCTBa U
rpadcuk

a1 dyHKUMA Y = arctg X, eé cBoncTea u rpaduk.
dyHKUMA Y = arcctg X, eé cBonCTBa U rpadomk

42 OT6Op KOpPHEWN TPUTOHOMETPUYECKNX




43

44

45

46

47

48

49

50

51

52

53

ypaBHEHMWI C MOMOLLbIO TPUFOHOMETPUYECKOM
OKPY>XHOCTM

OT6Op KOpPHEWN TPUrOHOMETPUYECKNX
ypaBHEHMWI C MOMOLLbIO rpaduka

OT16op KOpHEN TPUTOHOMETPUYECKNX
ypaBHEHWI C NOMOLLIbI0O HEPaBEHCTBA

TpuroHomeTpryeckoe HepaBeHCTBO BM1Aa Sin
X > a (sin X < a) n cooTBeTCTBYOLIMNE
HecTporme HepaBeHCTBa

TpuroHomeTpuyeckoe HepaBeHCTBO B1Aa COS
X > a (cos X < a) n COOTBETCTBYHOLLNE
HecTporne HepaBeHCTBa

TpuroHoMeTpryeckoe HEpPaBEHCTBO BMAaA tg
X >a (tg X < a) n cooTBeTCTBYIOLLME
HecTporne HepaBeHCTBa
TpuroHomMeTpryeckoe HEpPaBEHCTBO BMaa Ctg
X > a (ctg X < a) 1 COOTBETCTBYOLLME
HecTporne HepaBeHCTBa

PellueHne TpUroHOMeTpUYECKMX HEPABEHCTB,
CBOZSILLMXCS K NPOCTENLLNM

KoHTponbHasi pabota Ne 3 no teme
"I"paukn TPUrOHOMETPUYECKNX (PYHKLINIA.
TpuroHomeTpryeckme HepaBeHcTBa"

[NoHATNEe KOMNNEKCHOro Yncna.
[encrtButenbHaa n MHUMas 4acTb
KOMMJIEKCHOro Yncna. PaBeHCTBO
KOMIMMEKCHbIX YMCen

Anrebpaundeckas doopma 3anucu
KOMIMEKCHOro yucna. NoHatue MHuMom
eaVH1LbI

ConpsikéHHble KOMMIIEKCHbIE YMcna.
ApudmeTudeckue onepauum ¢




KOMMMEKCHBbIMW YnCriamm B anrebpanyeckon
dopme
YMHOXEHME 1 AeneHne KOMMNEeKCHbIX Ynicen,

54 npeacTaBieHHbIX B TPUrOHOMETPUYECKON
dopme. KomnnekcHasa nnockoCTb
eomeTpuyeckas MHTepnpeTaumsi

55 KOMMJSIEKCHbIX Yncern. AprymeHT
KOMMSIeKCHoro ymcna. Mogynb KOMNIeKkCHOro
yncna

56 1306pakeHne KOMMIIEKCHbIX YMCEN Ha
KOOpANHATHOW MOCKOCTH

57 BoaBegeHne KOMMNNEKCHOrO Ynucna B CTENEHb.
dopmyna Myaepa

58 KopeHb n-o1 cTeneHn n3 KOMMnIeKcHoro
yncna

59 PelueHune anrebpanyeckux ypaBHEHUN Ha
MHOXXECTBE KOMIMIIEKCHbIX YNCEN
MpyMeHeHne KOMMNNEKCHbIX YMcen Ans

60 peLueHnst PU3NYECKNX N TEOMETPUYECKNX
3agad

61 PaBHocunbHbIE Nepexoabl Npu peLleHnmn
HepaBEHCTB

62 [MokasaTenbHble HepaBeHcTBa. MeToabl
peLLeHst NoKasaTerbHbIX HEPaBEHCTB

63 PeuwleHne nokazaTtenbHbIX HEPABEHCTB

64 PelleHne nokasaTenbHbIX HEPABEHCTB,
coepxallmnx 3HaK mogyns

65 "padnueckunin cnocob pelueHus
nokasarterbHbIX YpaBHEHUI

66 "padpnueckunin cnocob pelleHus

nokasaTesibHbIX HEPaBEHCTB




Jlorapudpmmnyeckne HepaBeHcTBa. MeToabl

67 1
peLLeHnst norapnMmMYecKMx HepaBEeHCTB

68 PelleHne norapndmMmnyeckmx HepaBeHCTB 1

69 PewweHne norapmdpmmnyeckmx HepaBeHCTB, 1
coaepxallmx 3Hak Mmoayrns

70 "padnueckuin cnocob pelleHus 1
norapnmMmnyeckmx ypaBHeHum

71 "paduyeckun cnocob pelueHus 1
norapuMmnyecKnx HepaBeHCTB

72 MpocTenwmre nppaumoHansHbie HepaBeHCTBa 1

73 MeToapbl peleHns pasnnyHbIX 1
nppaumnoHarnbHbIX HEpaBEeHCTB
PelueHne nppaumnoHanbHbIX HEPaBEHCTB C

74 paccMoTpeHrMeM obnacT 4onyCTUMbIX 1
3HaYeHun

75 PeLueHne nppaumoHanbHbIX HEpaBEHCTB 1

76 PeuwleHne nppaumoHanbHbIX HEPaBEHCTB, 1
coAepallmx 3HaK Moayrns

77 "padpnueckunin cnocob pelueHus 1
MppaumnoHasnbHbIX YpaBHEHWI

78 "padpmnueckunin cnocob pelueHus 1
nppaumnoHarnbHbIX HEpaBEHCTB

79 PeuwleHne kKoMOMHMPOBAHHbBIX YPaBHEHNI K 1
HepaBEHCTB

80 KoHTponbHas pabota Ne 4 no teme 1
"HepaseHcTBa"

81 MHoecTBa HaTyparbHbIX U LEenblX Ynucen 1

82 Mpu3HakuM 4eNUMOCTU LienbIX Yncen 1

83 JlenumocTb uenbix Yyncen u eé cBoncTaea 1

84 MprmeHeHne NpM3HaKoB AENNUMOCTU LiEfbIX 1




yucen npu pelleHun 3agad
Hanbonbliuni obwmn genntens u

8 HanMeHbLLee obLee KpaTHoe
MpumeHeHne npu3HakoB AENMMOCTU LernbIX
86 yncen: anroputm EBknnaa onsa pewexus
3aad B LenbIxX yncnax
87 PelueHne ypaBHeHWI B Lienbix Yncnax
88 CpaBHeHMe yncen no Moayrnto
89 CBolicTBa CpaBHEHWIA
lMpumeHeHne cpaBHEHUS YMCcern No MogyIio
0 ONs pelleHns 3agad B Lenblx YmMcnax
91 Cucrtembl 1 COBOKYNMHOCTU ypaBHEHUI U
HepaBeHCTB
92 PaBHOCUIbHBIE CUCTEMBI U CUCTEMBI-
cneacTems
MeToabl peLleHns cMcTeM U COBOKYNMHOCTEN
3 paLMOHanbHbIX YPaBHEHUN
OCHOBHbIE METOAbI PELLEHUS CUCTEM U
i COBOKYMHOCTEW MppaLoHanbHbIX ypaBHEHUI
95 OcHoBHble MeTOAbI peu_levam cucTem
nokasaTterbHbIX YpaBHEHWN
96 OcHoBHbIE MeTOAbI peu_levam COBOKYMHOCTEN
nokasaTernbHbIX ypaBHEHWUI
97 OCHOBHblE METOAbI PELLEHNS CUCTEM
norapnmMmnyeckmx ypaBHeHuin
OcCHOBHble METOAbI PELLEHNsI COBOKYMHOCTEN
% norapnmMmnyeckmx ypaBHeHuim
[MpnmeHeHne ypaBHEHWI, HEPABEHCTB N NX
9 CMCTEM K peLleHuto 3aaad
100 [MprmMeHeHne cucTeM ypaBHEHWI K peLLEeHIO

MaTemMaTun4eCcKmnx dagad, nutepnpetauna




101

102

NONy4Y€eHHbIX pe3yfibTaToB

MprYMeHeHe cUcTeM ypaBHEHUIA K PELLEHNIO
3aJay 13 pasnunyHbIX obracTen Hayku u
peanbHON XXN3HU, MHTepnpeTauus
NONyYeHHbIX Pe3ynbTaToB

lMpymeHeHne cucTtem HepaBEHCTB K
pELLEHNI0 MaTeEMaTUYECKNX 3aday 1 3aday U3
pasnnyHbIX 00NacTern Haykn 1 pearnbHoOWn
XW3HUW, UHTEpNpeTaLms NoMyYeHHbIX
pe3ynbTaToB

103

KoHTponbHas paboTa Ne 5 no teme
"CucremMbl paunoHarsbHbIX, MppauMoHanbHbIX
nokasaTersbHbIX U NIorapudMmUyecKmnx
ypasHeHui"

104

padmnyeckme n aHanuTMyeckne meToapl
peLLeHnst ypaBHEHUIN N HEPABEHCTB C
napameTpamu

105
106

107

108

PauvoHarnbHble ypaBHEHUS C NapameTpamu

PaumoHarbHble HepaBeHcTBa C
napameTpamu

CucTeMbl paumoHarbHbIX YpaBHEHWi 1
HepaBeHCTB C napaMeTpamm

WppaunoHanbHble ypaBHEHUSI C
napameTpamu

109

VppaunoHanbHble HepaBeHCTBa C
napameTpamu

110

CucTeMbl MppauMoHarnbHbIX ypaBHEHWI 1
HepaBEeHCTB C NapameTpamMm

111
112

[NokasaTenbHble YpaBHEHNA C NapamMeTpamMm

MNMokasaTernbHble HepaBeHCTBa C
napameTpamu




CucTteMbl NoKkasaTernbHbIX YpaBHEHUNA K

113 HepaBeHCTB C NapameTpamu

114 Jlorapunmumyeckme ypaBHEHUS C
napameTpamu

115 Jlorapudgpmmnyeckmne HepaBeHCTBa C
napameTpamu

116 Cuctembl norapnMmUyecKkmx ypaBHEHUI U
HepaBeHCTB C NapameTpamu

117 TpuroHomeTpryecKne ypaBHEHUS C
napameTpamu

118 TpuroHomeTpuyeckne HepaBeHCTBa C
napameTpamu

119 CucteMbl TPUrOHOMETPUYECKNX YPaBHEHNI U
HepaBeHCTB C NapameTpamu

120 PeuwleHne cuctem ypaBHEHUI U HEPABEHCTB C
napameTpamu

121 PelueHune 3agay ¢ napameTpamu

192 nOBTOE)eHI/Ie, 0b00LLeHne n cuctemaTusaums
3HaHWIA

123 WToroeasi koHTponbHasi paboTa
[MoBTOpeHue. [lencTBMTENbHbIE YMCHa,

124 CpaBHeHue Ll,eul7ICTBI/ITeuJ'IbeIX yncen Ha
KOOpAMHATHON NPSIMOM U C MOMOLLbIO
CBOWCTB QOYHKLMN

195 [MoBTOpEHME. Hpe06pa3OB?Hme BblpaXxeHne
N HaxoxgeHne nx 3HayeHun

126 lNoBTOpeHue. PelleHne TekCTOBbIX 3agad Ha
Apobu, NPoLEeHTbI, OTHOLLEHNS

197 [NoBTOpeHue. PelueHne npakTU4ecknx 3agad,
cogepxalimnx goopmyrbl

128 MoBTOpeHUe. BnemeHTapHble PyHKLMM, NX




rpadoumku 1 CBONCTBA

129 MoBTopeHune. YpaBHeHus. OT60Op kKopHeW 1

130 MoBTOpeHue. Cuctembl ypaBHeHuin. OTOOp 1
peLeHunin

131 PelueHne TeKCTOBbIX 3a4a4 C MOMOLLbIO 1
YPaBHEHWI, HEPABEHCTB N NX CUCTEM
lNoBTopeHue. MNpon3BoaHble 3rieMEHTapPHbIX

132 dYHKLMI, NpaBuna BblYNCIEHMS 1
nNpoun3BoaHbIX. [pMMeHeHne NPon3BOAHOM
npv pelueHnn 3agav

133 MoBTOpeHue. PelleHne 3agay onTummnsaumm 1

134 [NoBTOpeHue. PelueHne 3agad 1
3KOHOMMYECKUM CoAepKaHEM
[NoBTOpeHue. PelleHne 3agay ¢

135 P A 1
napameTpamu
lMoBToOpeHue. PeweHne 3agay Ha

136 NPUMEHEHNE CBONCTB M NPU3HAKOB 1
OENVMOCTHU LiENbIX U HaTyparsbHbIX YnCEn

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCICHUSA
OnepupoBaTh NOHATHAMH: HATypaJlbHOE, LEJI0€ YHCIIO; HCIIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHUE YHCIAa Ha MPOCThIE
MHOXHTEJH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [T0KA3aTEIeM
13 OnepupoBaTh HOHATHAMMU: JIorapudM 4uCla, AECATUYHbIE M HaTypalbHbIE
' sorapru(Msl
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHsTh CBOMCTBa CTEHNEHM [uId IpeoOpa3oBaHUs  BBIPAXKECHUH,
2.1 ONEpPUPOBATh MOHATUAMU: I10KA3aTEIIbHOE YPABHEHHWE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHus BBIPAKEHUH, COAEpXKALMX JIOrapu(MBI;
2.2 ONEepUPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus mpocTeHmx TpPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH M €€ pelleHUe;
2.4 UCTIOJIB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JJISI PEIICHHUS TPAKTHIECKUX
3aja4
55 HaxonuTh pemieHns NpocTelnX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' yYpaBHEHH U HEPaBEHCTB
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTABISTH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh MOCTPOEHHbBIE MOJIENH C MCIIOJIb30BAaHUEM armapara ajireopbl
3 OyHkmn 1 rpaduku
OnepupoBaTh MOHATUAMH: TepHOAMYECKass (DYHKIMSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLHH, TOYKH HKCTpeMyMa (YHKIMM, HauOosbliee U
' HalMEHblIIee 3Ha4eHUs (YHKIMHM HAa MPOMEXYTKE; UCIOJIb30BAaTh UX JUIA
uccienoBaHus QyHKINU, 3aJaHHOU rpaduKkoM
OnepupoBaTh NOHATHUAMH: TpapUKU MOKA3aTeNbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; un300pakaTh HUX Ha KOOPAMHATHOMN

IJIOCKOCTH U UCIIOJIb30BAaTh AJId PCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB




N300pakaTh Ha KOOPAMHATHOM IMJIOCKOCTU Tpa(pUKH JIMHEHHBIX YpaBHEHUH

33 Y UCIOJIb30BaTh UX JJI PEIICHUS CUCTEMBI IMHENHBIX YPABHCHUM
3.4 Hcnonb3oBare rpaduku (yHKUMHA A7 WCCIEAOBAaHUS IPOLECCOB H
' 3aBUCUMOCTEN U3 APYTrUX Yy4€OHBIX AUCLUILINH
4 Havana mareMaTn4yeckoro aHaamsa
OnepupoBaTh MOHATUSMU: HETIpEphIBHASA (DYHKIMS, IPOU3BOIHAS (QYHKIIUH;
4.1 UCTIOJIb30BAaTh T€OMETPHUUECKUN U (DU3MYECKHI CMBICT HMPOM3BOIHOW JUISA
peleHus 3a1a4
4.9 HaxomuTe  MpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIUH,  BBIYHCIATH
' IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUI
Hcnonb3oBaTe  NPOM3BOAHYIO  JUId  MCCIENOBaHMA  (YHKUMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHSATHh PE3yJbTaThl UCCIECIOBaHUS K
HOCTPOCHMIO IPpahuKOB
44 Hcnonbs30BaTh NMPOU3BOAHYIO JUISI HAXOXKIACHUS HAWJIydlIero PELICHUS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUSIMH: TE€PBOOOpa3Has ¥ WHTErpaj;, IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaa
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLUUH, BBIYUCISATH HHTETpall
' o popmyne Hetotona — Jleitbnuna
47 Pemate npukiagHele 3a1a4d, B TOM YMCIIE COLMAIBHO-3KOHOMUYECKOIO U

(1)I/ISI/I‘ICCKOFO XapakTepa, CpCaACTBAMA MAaTCMATHUYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel
1.2 Crenens ¢ pallnoHaIBHBIM ITOKa3areiaeM. CBONWCTBA CTENEHU
13 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHUIA, COACPIKAIIMX JIOTAPU(HMBI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTENIEHH C pallMOHAJIbHBIM II0Ka3aTeeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
26 CucTeMbl TMHEHHBIX ypaBHEHUH. PelieHne npukia HbIX 3a/1a4 ¢ HOMOIIBIO CUCTEMBI
' JIMHEUHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPaBHEHUI M HEPABEHCTB
58 [TpruMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHUYECKUX 3a/1ad
' ¥ 33/1a4 U3 pa3InYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HU
3 OyHKIMK U TpaduKu
Oynkius. [lepuogmueckne ¢yakmun. I[IpomMexyTkm MOHOTOHHOCTH (YHKIIHU.
3.1 MakcumymMbl 1 MUHUMYMBl QyHKIUU. HanOomnplee M HauMeHblee 3HAYEHUE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GyHKUIUH 11 pellieHUs] ypaBHEHHUH 1 JIMHEHHBIX CHCTEM
Hcnonws3oBanne rpadhukoB GyHKIMMA 17151 KCCIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHMKAIOT NpU pEIIeHUM 337ay W3 JPYIHX Y4YeOHBIX MNpEeIMETOB H
peanbHOU KU3HU
4 Hauana matemaTndeckoro aHaamsa
4.1 HenpepsbiBable GyHKIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpruyeckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM
43 [IpousBoaHbie s1eMeHTapHBIX GYHKUUNA. DOpMysbl HaXOXKIEHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIUN
[IpumeHeHne nNPOM3BOMHOW K UCCIEAOBAaHHIO (YHKIMI Ha MOHOTOHHOCTb U
4.4 9KCTpeMyMbl. HaxoxJeHre HauOoJbIIero U HaMMEHBIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
45 [TpuMeHeHre TIPOU3BOTHON ISl HAXOXKICHHSI HAWTYUIIeTO PEHICHUsT B TPUKIIATHBIX

3aj1aUax, Uil ONpENeNICHUS CKOPOCTH Tpolecca, 3aJaHHOrO (GOpMyNIod WIIH




rpadpukom

4.6

4.7

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

WuTerpan, ero reoMeTpuyeckiii 1 (Gpu3NYecKuil CMBICI. BrruncieHne nHTerpaia mno
dbopmysne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHaTOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS PSMbIE, apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: TUIOMIAAb (QUTYpBI, 00bEM (GUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHUYSCKHWE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIC (OPMYJBI U METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUpPOBATh NOHATUAMU: TIPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOp,Z[I/IHaTHLII\/’I MCETOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucia v BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbLIEro 3HaueHUs: (QyHKIMHU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI







