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HHOACHUTEJIBHAS 3AIIUCKA

IIporpamMma mo mpeamery «Ajredpa W Hayajla MaTeMaTHYECKOro aHaiu3a» (yriayOJIeHHbIH YPOBEHb) Ha
ypoBHe cpemHero obmiero oopasoBanus (mra 10-11 xmaccoB) cocTaBieHa ¢ YYETOM CIETYIOIINX HOPMATHBHO-
METOANYECKUX JJOKYMEHTOB!

- (QenepanpubiM 3akoHOM «O0 00pazoBannu B Poccuiickoit @enepartum» ot 29.12.2012 Ne 273-D3 (akTyanmpHas
penaKmus);

- (enepanibHBIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM CpeAHEro obiiero oOpa30BaHUs,
YTBEPKJICHHBIM MPUKa30M MuHuctepcTa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413;

- mpukazom Munncrepcta npocBeniernst PO ot 12.08.2022 No732 «O BHecenuu uzmeHeHmnit 8 ®PI'OC, ytB.
npuka3zoM MuHucTepcTBa o0pa3oBanus U Hayku PO ot 17.05.2012 Ne 413;

- mnpukazoM Munnpocsemenus Poccun ot 27.12.2023 Ne1028 O BHeceHHM U3MEHEHHM B HEKOTOPHIE MPUKA3bI
MunobpHayku 1 Munnpocsemenus, kacaromuecs ®@I'OC ocHoBHOro ooOmiero o0pa3oBaHHsS W CPEIHETO
obmero oobpazoBanus'.

- mnpukazom Munucrepctsa npocsenieanss PO ot 18.05.2023Ne371 «O06 yTBepkacHnu (henepaabHOl OCHOBHOM
00111e00pa30BaTEIILHOM MPOrPaMMBbI CPETHETO OOIIEro 00pa3oBaHUsM;

- npukazoM MunnpocBemenus Poccum ot 01.02.2024 Ne62 «O BHeceHHHM M3MEHEHUH B HEKOTOPBIC MPHUKA3BI
Munnpocgemenus Poccnu, kacaromuecs (eaepanbHbIX 00pa3oBaTENbHBIX MPOrPaMM OCHOBHOTO OOIIETo
o0pa3oBaHus U CpEHEro 00IIero 00pa3oBaHMUs.

- mpukazoM MunncrepctBa rpocseniernss PO ot 22.03.2021 Ne 115 «O6 yrBepxnernu [lopsaaka opraHu3aim
U OCYIIECTBICHUS 00pa30BaTEeIbHOM JEATEIHLHOCTH MO OCHOBHBIM 0O0IIe00pa30BaTEIbHBIM MPOrpaMMaM —
o0pa3oBaTeabHBIM MPOrpaMMaM HAa4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEeIHEro 00Iero o0pa3oBaHus
(axkTyanpHas peaKIs);

- mpukazom Munncrepctsa rpocBeniernss PO ot 18.05.2023Ne371 «O6 yTBepxkaeanu (enepaabHOR OCHOBHOM
00111e00pa30BaTEIILHOM MPOrPaMMBbI CPEIHETO OOIIEro 00pa30BaHUMY;

- (QenepalbHBIM TEPEUYHEM YYCOHMKOB, PEKOMEHAYEMBIX K HCIOIB30BAHUIO TPU peaMU3alUyd HMEIOIIUX
TOCYJAPCTBCHHYIO aKKPEIUTAIMI0 00pa30BATENBHBIX MPOrPaMM HAYaAIBHOTO OOIIEro, OCHOBHOTO OOIIIEro,
cpemHero o0Iero o0pa3oBaHus), YTBEPKACHHBIN prkazoM MuHUCTepcTBa npocsemeHus PO ot 21.09.2022
Ne 858 (akTyanbHas penakuus);

- CII 2.4.2.3648-20 «CaHuTapHO-3MUIEMHOIOTHIECKIE TPEOOBAHUSA K YCIIOBUSM W OpTaHM3alUU OOYYEHUS B
00111€00pa30BaTEIbHBIX YUPEKACHHUIX» (MTOCTAHOBJICHHE [JIABHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO Bpadya
P® ot 28.09.2020 Ne 28);

- CanlluH 1.2.3685-21 «['urunennveckue HOpMATHUBHI M TpeOOBaHUs K obecredeHnIo 0e30macHOCTH U (W)
0e3Bpe/IHOCTH JUIsl YelioBeKa (aKTOpPOB cpelibl OOUTaHUs» (MOCTAaHOBJICHUE [JAaBHOTO roCynapCTBEHHOTO
canurtapHoro Bpada PO ot 28.01.2021 Ne 2).

[MporpaMMa BKIIIOYAET B ce0sl CIEAYIONINE Pa3ICIbl:

1) conepkanue yu4eOHOTO TIPeIMETa;

2) IaHUpyeMbIe pe3yJIbTaThl U3YUCHUS YUCOHOTO MTPEeIMETa;

3) TematHuecKkoe MUIAHUPOBAHKME C YKa3aHUEM KOJIMYECTBa YAaCOB HA OCBOCHUE KaXKIOH TEMbl U BO3MOXKHOCTHIO

ucnoib3oBanus DOP/LIOP.

ITporpamMMa 1o ajredpe ¥ HaYaIaM MaTeMaTHYeCKOro aHAIN3a Ha YPOBHE CPEIHEro o0Iero o0pa3oBaHus
COCTaBJIeHa ¢ ydeToM padoueii mporpammbl Boctmtanus MBOY «Kokopesckas COIlll», a Takxke peanusyer
TPUHIIMIT TIPEEMCTBEHHOCTH pabodnx 00pa3oBaTeIbHBIX MPOrpPaMM OCHOBHOTO 00IIero 00pa3oBaHusl.

[Memaror MOXeT peann30BaTh BOCHHUTATEIBHBIN MOTEHIMAT €ro COBMECTHON C JETbMH JAEATENLHOCTH
CJICYIOIINM 00pa3oM:

— YCTaHaBJIMBATh JOBCPHUTCIILHBIC OTHOIICHUA MEXKIY YUUTCIIEM U YYCHUKAMU, CHOCOGCTByIOHII/Ie IIO3UTHUBHOMY

BOCIIPUATHUIO YHaIITUMHCA Tpe6OBaHHI>’I u HpOCB6 YUUTEIA, aKTUBU3AUU UX MO3HaBaTEILHON JACATCIBPHOCTH,

— moOyXJaTh IIKOJBFHUKOB COONIONATh HAa YpPOKE OOIIECHPUHSITHIE HOPMBI MOBEACHUS, MpaBHia OOILEHHUS CO

cTapuuMu (YYUTEISIMU) U CBEPCTHUKAMU (ITKOJIEHUKAMHU );

— MpUBJIEKaTb BHUMAaHWE IIKOJBHHKOB K LEHHOCTHOMY acHEKTy H3y4aeMbIX Ha YypPOKE SBJICHUH,

OpraHU30BBIBATh PA0OTY AETeH C COIMANbHO 3HAYNMON HH(popMaruel — 00CyX1aTh, BHICKa3bIBaTh MHEHHE;

— HCHOJIb30BaTh BOCHHUTATEIHHBIC BO3MOXKHOCTH COJICPXKaHHS YIeOHOTO TpeIMeTa depe3 JeMOHCTPAIHIO JIETSIM

NPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO TIOBE/ICHS, TIPOSIBIICHUST YEIIOBEKOIOOMS 1 JOOPOCEPIeUHOCTH;

— TpPUMEHSTh Ha YPOKE HMHTEPAKTHBHbIE (OPMBI PabOTHI: MHTEIUIEKTyalbHbIE WIPbI, JUAAKTUYECKUH Teatp,

JCKyccHH, paboThl B Tapax u Jp.;

— OpraHu30BHIBaTh IIE(PCTBO MOTMBUPOBAHHBIX M APYAMPOBAHHBIX OO0y4aromIMXCs HAJ MX HEYCHEBAIOIIUMH

OJTHOKJIACCHUKAMH;

— HWHUIUHUPOBATH U MOAACPKHUBATH UCCIICAOBATCIIBCKYIO ACATCIIBHOCTD IKOJIBHUKOB.



VueOHbIil mpeamer «AnreOpa M Hadala MaTeMaTHYECKOTO aHalliM3a» SIBISICTCS OIHUM M3 HamOolee
3HAQUUMBIX B TPOrpaMMe CpeIHero odmero o0pa3oBaHHs, MOCKOJBbKY, C OIHOH CTOPOHBI, OH OOECIeYHBacT
MHCTPYMCHTAIIbHYIO 0a3y Ul M3YUCHHS BCEX SCTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYToil CTOPOHBI, GopMHpYyeT
JIOTUYECKOEe U a0CTPAaKTHOE MBIIUICHHE OOyYaroUIMXCsl Ha YPOBHE, HEOOXOAUMOM JUIsi OCBOCHHUSI WH()OPMATUKH,
OOILIECTBO3HAHMUS, HMCTOPUH, CJIOBECHOCTH MW JAPYTMX JHCUHMIUIMH. B pamkax IaHHOro y4eOHOro Kypca
oOydaroluecss OBJIAJCBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMCHHOW HayKd, KoTopas Qopmymupyer cBou
JOCTH)KEHHSI B MATeMaTH4eCKol hopme.

VYueOHbIl npeaMeT anreOpbl U Hayal MAaTEMaTHYeCKOro aHajiM3a 3aKJaIblBacT OCHOBY ISl YCICIIHOTO
OBJIaJICHUS 3aKOHAMH (DM3HMKU, XMMHUH, OMOJIOTHH, MOHUMAaHHsS OCHOBHBIX TEHJICHIMI Pa3BUTHS SKOHOMHUKH U
OOILICCTBCHHON KHM3HHW, TMO3BOJIICT OpPUCHTHPOBATHCS B COBPEMCHHBIX LU(PPOBBIX ¥ KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONIBb30BaTh UX JUIA JalbHEWIIero o0pa3oBaHus U B MOBCETHEBHOW KU3HU. B TO ke
BpEMsl OBJIaJIcHHE a0CTPAKTHBIMU M JIOTUYECKH CTPOTMMH KOHCTPYKLHUSIMU alreOpbl 1 MaTeMaTHYECKOTO aHaIHM3a
pa3BHBacT YMCHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JOKa3bIBaTh YTBEPXKACHHS C
NOMOIIBI0 MHAYKIMA ¥ pacCyXIaTh ACAYKTHBHO, KCIOJIB30BaTh 0000IIEHHE U  KOHKPETH3AlHIO,
a0cTparupoBaHue U aHAJIOTHIO, (OPMHPYET KPEaTUBHOE U KPUTUYECKOE MBIIILJICHUE.

B xone m3ydenus ydeOHOro mpeamera «Anrebpa M Hadalla MaTeMaTHYECKOTO aHAIN3a» OOydJaroImuecs
HOJTy4YaroT HOBBIH OIBIT PENISHUs MPUKIAJIHBIX 33/1a4, CAMOCTOSTEILHOTO IOCTPOCHHUS MATEMAaTHIECKUX MOJIeel
peaNbHBIX CHUTyalWil, MHTEPIpPETalud MOIYyYCHHBIX PEIICHUH, 3HAKOMATCS C NpPUMEpPaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPHPOJAE, HAyKe W HMCKYCCTBE, C BBIJAIONIMMECS MAaTEMAaTHYECKHMH OTKPBITHSMH H HX
aBTOpaMHU.

VYueOHnsbIil mpeaMeT 00J1aJaeT 3HAYNTEIbHBIM BOCITUTATEIBHBIM MTOTEHIINAIOM, KOTOPBIA peain3yercst Kak
yepe3 y4eOHBI MaTepual, CIIOCOOCTBYIOUIMKM ()OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W dUepes
ceuky  y4eOHOH  AEATETBHOCTH,  TpeOyromeld  MpOJODKHTENPHOM  KOHIIEHTPAMH  BHUMAHHS,
CaMOCTOSTEIBHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJTyYSHHBIN PE3yINbTaT.

B ocHoBe MeTonmku 0OydeHMsi anreOpe M HadalaM MaTeMaTHYECKOTO aHaIHM3a JICKHT IEATeIbHOCTHBIN
MIPUHLIUT O0YUYECHHS.

B cTpykType yueOHoro npeamera «Anredpa 1 Hadajda MaTeMaTHYECKOTO aHAIN3a BBIICICHBI CICAYIONIHe
coziepKaTeNlbHO-MeToIMueckne JIMHUN: «Yncna u BeraucieHus», «DyHkuum u rpaduxm», «YpaBHEHHS U
HepaBeHCTBa», «Hauana MaremaTnueckoro ananmsa», « MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE cOIepiKaTeNbHO-
METOJMYECKNE JIMHUU M3Yy4YaroTCs Ha MPOTSHKEHHM JBYX JIET OOydYeHHs Ha YpPOBHE CpETHEro OOLIero
00pa3oBaHMs, ECTECTBEHHO JOMOJHSAS JAPYr ApPYyra M MOCTENCHHO HACHIMIAsSCh HOBBIMH TEMaMHU M pa3ieiaMiu.
JlanHblid y4eOHBIH Kypc SIBISIETCS WHTErPATHBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe COomepKaHhue HECKOIBKUX
MaTeMaTHYeCKUX JUCHHUIUINH, TAKHX KaK aaredpa, TPUrOHOMETpPHS, MaTeMaTHIeCKHI aHaJIN3, TEOPHSI MHOXKECTB,
Maremathdeckas Joruka u apyrue. Ilo Mepe Toro kak oOydaromipecs OBIaJIeBalOT BCE Oolyiee IMPOKUM
MaTeMaTHYeCKHM aIllapaToM, Y HUX IIOCIIeIOBATENLHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOMTH
MAaTeMaTHYCCKYIO MOICIIb peaJ’IBHOﬁ CUTyaluu, IpUMEHATh 3HAHWS, ITOJTYYCHHBIC IIPU U3YUCHUN yqe6Hor0 Kypca,
JUTSL PELICHUS] CAMOCTOSTEIBHO CPOPMYITMPOBAHHON MATEMaTHYECKO# 3a1a4n, a 3aTeM WHTEPIPETHPOBATH CBOU
OTBeT.

ConeprxaTebHO-METOANYECKast JIHU «UKciia W BBIYUCICHUS» 3aBepiuacT (OpPMHUpPOBAHHE HABBIKOB
VICIIOJIB30BAHUS JICHCTBUTEIIBHBIX YHCEN, KOTOPOe ObLIO HaYaTO Ha YPOBHE OCHOBHOrO odOmiero oopazosanus. Ha
YPOBHE CpeHETO 001Iero 00pa3oBaHusi 0c000e BHUMaHUE yaesieTcs OPMHUPOBAHUIO HABBIKOB PAllMOHABLHBIX
BBIYMCIICHHUH, BKJIFOUAIOIINX B ce0sl MCIONBb30BaHUE PA3IMUHbIX (JOPM 3aliCH YKciia, YMEHUE JeNaTh NPUKHIKY,
BBIIIOJIHATH HpI/IGHI/I)KéHHBIC BBIYUCIICHUA, OLCHUBATHL YMCJIOBBIC BBIPAXKCHUA, paGOTaTB C MarTeMaTH4Y€CKUMHU
KOHCTaHTaAMH. 3HAKOMbIE O6y‘IaIOIlII/IMC$I MHOXXECTBA HATypaJIbHBIX, HCJIbIX, PAIIUOHAJIBHBIX WU )IeﬁCTBHTeHBHI)IX
YUCCJII OOIOJIHSAIOTCSA MHOXKXECTBOM KOMIIICKCHBIX YHCCII. B KaXIO0M H3 I3TUX MHOXECTB pPaCCMaTPHUBAIOTCH
CBOMCTBEHHBIE eMy crenuduueckue 3agayd M ONepaluH: JeJeHHE Halejo, ONEePUPOBAHHE OCTATKaMU Ha
MHOXECTBE I[EJIBIX YHCEN, OCOObIE CBOWCTBA PAIMOHANLHBIX W WPPAIMOHANBHBIX YHCEN, apu(pMeTHuecKue
ornepanun, a TakKXKEC HN3BJICYCHUC KOPHIA HaTypaJIBHOfI CTCIICHU HA MHOXKXECTBC KOMIIJICKCHBIX YHCEII. Bnaronapsl
HOCJICIOBATEIbHOMY PACIIUPCHUIO0 KpPyra HCIOJIb3yeMbIX YHCEI W 3HAKOMCTBY C BO3MOXHOCTSIMH HX
MIPUMEHEHUS IS PEeUIeHHs Pa3InYHbBIX 337a4d (popMHUpyeTCs MpeACTaBICHNE O €IUHCTBE MAaTEMAaTHKN KaK HAyKH
¥ e€ POJIM B IOCTPOCHUU MOJEIEH peaabHOro MHUpa, MIUPOKO UCHONIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHUSL.

Jlunus «YpaBHEHHS M HEPABEHCTBA» Pean3yeTcs Ha MPOTSHKCHUU BCEro OOyUYCHHUSI HA YPOBHE CPEIHEro
obuiero 00pa3oBaHMs, IIOCKOJIBKY B KaXKIOM pazzerne [IporpamMMsl IpeyCMOTPEHO PEIICHHE COOTBETCTBYIOIINX
3a7ad4. B pesynbrare 00ydaromipecs OBIAJEBAIOT PA3MYHBIMH METOJAaMM DEIICHUS PalHOHAIbHBIX,



UPPaLMOHANBHBIX, TMOKa3aTeIbHBIX, JOTapu()MUUECKUX W TPUTOHOMETPHUECKHX YPaBHEHUH, HEPaBEHCTB H
CHCTEM, a TakkKe 3aJad, coaepXamux mnapamerpbl. llomydeHHbIE YMEHHS LIMPOKO HCIONB3YIOTCS IIpH
UCCcIieIOBaHUU (DYHKIMH C TIOMOIIBIO IPOU3BOAHOM, P PELICHUH MPUKIAAHBIX 3a7ad U 3a/1a4 Ha HaXOXKACHHUE
HanOOJNBIIMX W HAaUMEHBIIMX 3HaYeHWH ¢yHKuuu. [laHHas conep)kaTenbHasi JUHMS BKIIOYAaeT B ceOsa Takxke
(hopMHpOBaHUE YMEHUH BBIOIHAITH Pacy€Thl Mo popMyiiaM, Mpeodpa3oBaHusl palMOHAIbHBIX, HPPAHOHAIBHBIX
U TPUTOHOMETPUYECKHUX BBIPAKEHUI, a TaKKe BBIPAKCHHH, COAEpKAIIUX CTENeHW W jorapudmbl. bmaromaps
M3yYEHUIO anredpanyeckoro Marepuana MpoUCXOANT AajbHEHIee pa3BUTHE aTOPUTMUYECKOTO U a0CTPaKTHOT'O
MBINUICHHS O0y4aromuxcsi, (pOpMUPYIOTCS HaBBIKW ACAYKTUBHBIX PACCYXAEHHH, pabOTBl C CHMBOJBHBIMU
dhopmamu, TpencTaBIeHHUS 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE PaBEHCTB M HEPaBEHCTB. AunreOpa
npeanaraeT 3p(eKTUBHBIE HHCTPYMEHTHI ISl pEIICHHsI MPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3aj1a4, HarJIsIHO
JEMOHCTPHPYET CBOH BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHO-MeTOANYECKas TMHUS «DYHKIMH U TpauKm» TECHO TeperieTaeTcs ¢ APYTUMHU JINHUSIMA
yueOHOro Kypca, MOCKONBbKY B KAKOM-TO CMBICTIe 3aJaéT MOCIeA0BaTeIbHOCT U3yUeHUsl MaTtepuana. M3yuenue
CTETIEHHOH, MOKa3aTeIbHOM, JorapupMUYECKOH W TPUTOHOMETPHUYECKHX (DYHKIMH, MX CBOWCTB U TIpaUKOB,
UCTIONIb30BaHKe (DYHKUMI U1 PEeLIeHHUS 3a/1a4 U3 APYTHX YUeOHBIX MPEAMETOB U peanbHON )KU3HU TECHO CBS3aHO
KaK C MaTeMaTHYeCKUM aHAJIM30M, TaK U C PEIICeHHEM ypaBHEHUI 1 HepaBeHCTB. lIpu sToM Gonbiioe BHUMaHKE
yaensiercss (JOPMHUPOBAHUIO YMEHHUS BBIpaKaTh (OpPMYyIaMH 3aBUCHMOCTH MEXIY DPa3INYHBIMH BEITUYHHAMH,
WCCIIEJIOBATH ITOTyYeHHBIE (DYHKITUH, CTPOUTH WX TpauKu. Martepuan 3Toi coaepKaTelbHOM TMHIH HAIlEIeH Ha
pa3BUTHE YMEHUH W HABBIKOB, MIO3BOJISTFOIINX BRIPAXKAaTh 3aBUCHMOCTH MEXAY BETHYWHAMH B Pa3iIHdHON Qopme:
aHAINTUYECKOH, Trpaduyeckoid W crmoBecHOW. Ero m3ydeHwe crmocoOCTBYeT pPa3BUTHIO alTOPHUTMUYECKOTO
MBIIIUICHHS, CTIOCOOHOCTH K 00OOIICHNIO U KOHKPETU3AINH, UCTIOIH30BAHUIO aHATIOTHIA.

CopepxxarenpHas uHUS «Hadana MaTeMaTndecKoro aHajn3a IMO3BOJISIET CYIIECTBEHHO PACHINPUTH KPYyT
KaK MaTeMaTW4YeCKUX, TaK M MPHUKIATHBIX 3a7ad, JOCTYIMHBIX OOYYaromMMCs, TaK KaK y HHUX IIOSBISETCS
BO3MOXKHOCTH CTPOUTH TPapWKM CIOXKHBIX (PYHKIHH, ONMPENeNSITh WX HanOOJbIINE M HaUMEHBIINE 3HAYCHHUS,
BBIUMCIATh IUomand Guryp u oO0BEMBI Tel, HaXOIUTh CKOPOCTH M YCKOpEHHs TporieccoB. JlaHHas
collepKaTellbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOSHHS MaTEMaTHYECKHX MOJEINEeH peanbHbIX
CUTYaIiii, TIO3BOJISIET HAXOAUTh HAWIYYIIEe PElIeHNe B MPUKIATHBIX, B TOM YHCJIE COUMAITBHO-3KOHOMHUYECKUX,
3amagax. 3HAKOMCTBO C OCHOBAaMH MAaTeMAaTHYEeCKOTO aHalln3a CIIOCOOCTBYET pa3BHTHIO aOCTPaKTHOTO,
(hopMaIbHO-IOTHYECKOTO W KPEAaTUBHOTO MBIIUICHHUS, (OPMHPOBAHUIO YMEHHWH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTEMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOydaromiyecs y3HAalOT O BBIJAIOIIMXCS PE3Y/bTaTax,
MOJTyYEHHBIX B X0/ PA3BUTHS MAaTEeMaTHUKH KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToANYECKas JUHUS «MHOXeCTBa M JIOTMKa» BKJIIOYAeT B ceOs 3JIEMEHTHI TEOPHUU
MHOJKECTB M MaTeMaTHYeCKOH JOTUKU. TeopeTHKO-MHOKECTBEHHBIC TPECTABICHUS MPOHU3BIBAIOT BECh KypC
IIKOJIFHOW MAaTEeMaTHKU U TMpeUIaraloT HauOoliee YHHBEPCANBHBIN S3BIK, OOBEAWHSIOMNNA BCE pa3felibl
MaTeMaTUKN U eé HpPIJ'IO)KeHPIfI, OHHU CBA3BIBAIOT pa3HbIC MATEMATUYCCKUC JUCHUINIMHBI U WX MPUIIOKCHUA B
ennHoe 1enoe. [1o3ToMy BaxKHO JIaTh BO3MOXXHOCTh 00yJaronieMycss IOHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK
COBpeMeHHOﬁ MAaT€MAaTUKWU U HCIIOJIB30BaTh €ro A BbIPpAXXCHHUA CBOUX MBICIIEH. I[pyr‘I/IM BaXXHBIM IMPU3HAKOM
MaTeMaTHKH KaK HayKd CleJyeT NpPU3HATh CBOWCTBEHHYIO €H CTPOroCTb OOOCHOBaHHMW U ClIeJJOBaHHE
oTpeIeIEHHBIM TPaBUJIaM MOCTPOCHHUS JTOKA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMAaTHYECKOW JIOTHKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIICHUST 00yYarONUXCsl, IIO3BOJISIET HM CTPOHUTH CBOU PACCYXKICHHS Ha
OCHOBE JIOTUYECKUX MPaBWIl, JOPMUPYET HABBIKM KPUTHYECKOTO MBIIILICHHS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHalHM3a» MPUCYTCTBYIOT OCHOBBI
MAaTEMAaTHYCCKOTr0o MOACIMPOBaHNA, KOTOPBIC ITPHU3BAHLI CIoco0CTBOBATH @OpMHpOBaHI/H—O HaBBIKOB ITOCTPOCHUA
MO}IeHeﬁ PpCalbHBIX CI/ITyaHHf/'I, HUCCIICAOBAHUS DTUX Moneneﬁ C IMMOMOUIBIO arlrapara anre6p51 U MaTeMaTHYICCKOI O
aHaJin3a, HHTCPIpETAlU IIOJTYUCHHBIX PE3YyJIbTAaTOB. Takne 3alaHsl BIIJICTCHBI B Ka)KZ[I:IfI U3 pasaciioB
ImporpaMmsbl, MOCKOJIBKY BE€Cb MaTcpuall yqe6Horo KypCa HIMPOKO HMCIIOJB3YCTCA IJId PCUHICHHA IMMPUKIIAIHBIX
3agad. [Ipy pemieHnn peanbHBIX MPAKTHUECKUX 3a/1a4 oO0ydaroliuecs pa3BHBAIOT HAOIOJATENbHOCTh, YMEHHUE
HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIaTh ¥ KOHKPETU3WPOBATH
npobiemMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33/1a4 OPraHU3yeTcsl B poIlecce
M3yYEHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hadana MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3ydenue yueOHOTO npenMeTa «Anredpa v Hauaia MaTeMaTHIECKOr0 aHAJIN3ay OTBOAUTCS 272 daca: B
10 xmacce — 136 gacoB (4 gaca B Henento), B 11 kimacce — 136 gacoB (4 yaca B HEEIIO).

1. COAEPXAHHUE YUYEBHOI'O IIPEIMETA
10 KJIACC



Ymucna v BBIYUCICHAS

PanmonaneHbie uncia. OOBIKHOBEHHBIE U ACCATHYHBIE TPOOU, MPOLEHTHI, OECKOHEUHbIE TIEPHOANYECCKHE
npo6u. [Ipumenenue apoOel v MPOLEHTOB IS PEICHHs MPUKJIAAHBIX 3a0a4 U3 Pa3IMYHBIX OTpaciell 3HaHUH U
peanbHOM KU3HU.

[eiicTBuTenbHble 4Mcna. PanuoHanbHble M HppalMOHalbHbIE YHCTa. ApPUPMETHUECKHE OIepaluu C
JEeHCTBUTEIbHBIMH YicIamMd. MoAynb NeHCTBUTEIHLHOTO YMCHIA U €ro cBoicTBa. [IpuOmmkEHHBIE BBIYUCICHHUS,
MIpaBUJIa OKPYTJICHUS, IPUKHUKA U OLEHKA Pe3yJIbTaTa BIYMCICHUM.

CreneHb ¢ uensiM mokazareieM. bunom HeioToHa. Mcmonp3oBanue mnomxonsmed (opMbl 3amucu
JIEHCTBUTEIBHBIX YMCEN JJIs pEIICHUs IPAKTUYECKUX 3aiayd U MPEeACTaBICHNS JaHHbIX.

ApudmeTrnueckuii KOpeHb HATYpaIbHOW CTETIEHH U €T0 CBOMCTRA.

CreneHs ¢ paliOHaJIbHBIM MTOKa3aTesleM U €€ CBOMCTBA, CTENEHb C e CTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm uncna. CoiicTsa norapudma. JlecsTHUHBIE U HATYypaTbHBIE JTOTapU(MEI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOrO0 apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHT€HC
YHCIOBOI'O apryMEHTAa.

YpaBHeHHd U HEpaBeHCTBA

ToxzmecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpPaBHCHHE, KOPEHb YypaBHEHHUs. PaBHOCUIbHBIE
YpaBHEHUS U ypaBHEHUA-CIEACTBHs. HepaBeHCTBO, pelIcHIE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS LIEIbIX U IPOOHO-PALMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB. MHOTOWIEHB! OT
OHOU mepeMeHHOU. JleneHrne MHOTOWIEHa Ha MHOTOWIEH ¢ OocTaTKoM. TeopeMa be3y. MHoOrousieHsl ¢ LeabIMU
koaddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUH, COIEPKALIUX CTEIICHH U KOPHHU.

HppanuoHanbHble ypaBHeHNs1. OCHOBHBIE METOIBI PEIICHNS HPPAMOHATIBHBIX YPABHEHUI.

IToxazaTenbHble ypaBHEHUS. OCHOBHBIE METOMBI PEIICHUS MOKA3aTEIbHBIX YPaBHEHUN.

[IpeoOpazoBanue BRIpaXEHHIA, COAEPKAIUXK JTOTaPU(MBL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/BI PELICHNUS JIOTapU(MHUECKUX YPAaBHEHUH.

OcHoBHBIE TpuroHomerpuyeckue Qopmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUUYECKUX BBIPAKEHHH.
PelieHne TpUroHOMETPUYECKUX YpaBHEHUN.

Pewienne cucrteM NHHEMHBIX ypaBHEHUH. MaTpuna CUCTEMbl JIMHEHWHBIX ypaBHeHHU. Omnpenenurens
MaTpHLbl 2X2, €r0 FeOMETPUUECKUI CMBICI U CBOMCTBA, BEIYMCICHUE €T0 3HAYEHUS, IPUMEHEHUE ONPEACIUTEI
JUIsl pELIEHHs CHCTEMBI JIMHEMHBIX YpaBHEHHI. PenieHne NpuKiIagHbIX 33Ja4 ¢ MOMOIIBI0 CHCTEMBI JIMHEHHBIX
ypaBHeHui. MccnenoBanye NOCTPOEHHOW MOJIENH C IIOMOIIBIO MaTPHUI] M ONpEAEITUTENEH.

IlocTpoeHne MaTeMaTHYECKMX MOJEIEH pEaJbHOM CHTyallud ¢ IMOMOIIBIO YpaBHEHMH W HEPaBEHCTB.
[IpumeHeHne ypaBHEHMII U HEpaBEHCTB K PELICHUIO MaTeMaTHUYECKHMX 3a7ad W 3ajad W3 pa3IM4HbIX objacTei
HAyKHU U PEAIbHON )KHU3HMU.

DyHKIUH U TPauKH

OyHkyst, cnocodbl 3aaanus ¢GyHkuuu. B3anmHo obpatHbeie pyHkimu. Kommosunms Qyskimid. ['papux
(dyHKIMU. DneMeHTapHble peoOpa3oBaHust Tpa@UKOB (GYHKITUIH.

OOnacte ompesieneHuss W MHOXKeCTBO 3HaueHWi ¢yHkuun. Hymu dyskoun.  [IpomexyTtku
3HaKonocTossHcTBa. U&THble M Heu€THble QyHKUMH. [lepnomudeckue ¢yHkiuu. [IpoMeXyTKH MOHOTOHHOCTH
¢byHKknuu. MakcuMymMbl W MUHHMYMBI QyHKOuH. Haunbonbilee ¥ HamMmeHbllee 3Ha4eHUS QYHKIUM Ha
MIPOMEXYTKE.

Jluneiinas, KBajpaTHuHas U ApoOHO-IMHEWHAsS PYHKIUH. DIEeMEHTapHOe UCCIIeJOBAaHUE U TOCTPOCHHUE UX
rpauKoB.

CreneHHas GyHKIUS C HATYpaJIbHBIM U IIeJIbIM TIoKa3zateneM. EE cBolicTBa u rpaduk. CoiicTBa u rpaduk
KOpHSI N-0¥ cTeTneHn Kak PyHKIMKA OOpaTHOH CTETIeHH ¢ HaTypallbHBIM ITOKa3aTeJIeM.

[okazarenbHass u yorapudpmudeckas (YHKIUH, WX cBoiicTBa W Tpaduku. Vcmonb3oBanue rpadukoB
(GyHKIWH UT pelieHus] ypaBHeHNH.

Tpuronomerpuueckasi OKpy>KHOCTb, OIIpe/IelIeHHE TPUTOHOMETPUIECKX (DYHKIIUH YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCHMOCTH B pPeaIbHBIX MPOIEccax U ABIEHUIX. | paduKu pearbHbIX 3aBUCUMOCTE.

Hauyayia MaTeMaTH4eCKOI0 aHAIN3A

[MocnenoBaTensHOCTH, CIOCOOBI 3aJaHUs TIOCIEAOBaTeIbHOCTEH. MeToll MaTeMaTHYeCKOW HHIYKIHH.
MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIENOBATENFHOCTH. McTOpHS BOSHUKHOBEHHS MaTEeMAaTHYECKOTO aHalln3a Kak
aHain3a OECKOHEUHO MaJlbIX.



Apudmerrueckast 1 reoMeTpuuecKkas nporpeccu. beckonedHo yObIBaromas reoMmeTpruyecKas porpeccusi.
CymMa OeckOHEYHO yOBIBaIOILIeH reoMeTpUIecKoil mporpeccuu. JIMHEWHBIH U AKCIOHEHIUANBHBIN pocT. Yucmo
e. ®opMyna CIOXHBIX HPOIEHTOB. lcronb30BaHNE MPOTpPeECCUN A PEIIEHHs PEalbHBIX 3a/1ad MPHUKIATHOTO
Xapakrtepa.

HenpepeiBable yHKIMM 1 uxX cBoiicTBa. Touku paspbiBa. AcUMITOTH TpadukoB ¢yHkuuii. CBoiicTBa
(yHKUME HeNMpephIBHBIX Ha OTpe3ke. MeTon MHTEpBajoOB AJs pelieHHus HepaBeHCTB. [IpuMeHeHue CBOICTB
HETPEPHIBHBIX (PYHKIMN AT peIIeHNs 3a/1a4.

[lepBass m BTOpas mpousBonHble (yHKUuMU. OmpeneneHne, reoMeTpUYeCKUd W (U3NYECKUH CMBICIT
NPOM3BOJHON. YpaBHEHHE KacaTebHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe neMeHTapHBIX QYHKIUHA. [Ipon3BogHAas CyMMBI, TPOU3BEACHHS, YaCTHOTO M KOMIIO3UIMN
¢dhyHKUIUH.

MHoxecTBA U JIOTHKA

MHoecTBO, Onepalui HaJl MHO)KECTBaMH M UX cBoicTBa. Jnarpammel Oitnepa—Benna. IlpuMenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara JAjs ONMUCAHUS pealbHbIX NPOIECCOB U ABICHUM, MPU PEIICHUH 3a]1ad U3
JpYTruX y4eOHBIX MPEIMETOB.

OmnpeneneHue, TeopeMa, CBOWCTBO MAaTeMaTW4ecKOro OOBEKTa, CIEACTBHE, JO0Ka3aTelIbCTBO,
pPaBHOCHIIBHBIC YPABHEHUSI.

11 KJIACC

Yucaa 1 BbIYMCTCHUS

Harypanbabie u niensie uncna. [IpuMeHeHne MpU3HAKOB ETMMOCTH IETBIX YHCEN, HAnOOIhIINN OOIITHiA
nemmrend (manee — HOJl) m Hammensiee ooOmee kpatHoe (manee — HOK), ocTaTkoB mo MOymio, anroputMma
EBxnuaa s pemenus 3a1a4 B LENbIX YUCIIaX.

Kommnekcuele uyucna. Anredpandeckas U TPUTOHOMETpUUYECKass (OPMbI 3alHCH KOMIUICKCHOTO YHCIA.
Apudmernueckre onepanuy ¢ KOMIUIEKCHBIMHE YnciIaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM
wiockoctu. @opmyna Myaspa. KopHu N-oif cTeneHM U3 KOMIUIEKCHOTO uMcia. IIpruMeHeHHne KOMILIEKCHBIX
Yycen Ui pelieHust GU3NYECKUX U TEOMETPUUECKUX 3a/ad.

YpaBHeHHs 1 HepaBeHCTBA

CucremMa M COBOKYITHOCTH YPABHEHHI M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-CIEICTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPHUUYECKHX YPAaBHEHHH C IIOMOIIBIO TPUTOHOMETPHUUECKOHW OKPYXHOCTH.
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS IOKA3aTENbHBIX U JIOTapU(MUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALUOHAIBEHBIX HEPABEHCTB.

OCHOBHBIE METOABI pEIIEHUS CHCTEM U COBOKYNHOCTEH pPAallMOHAIBHBIX, HPPalMOHAIBHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMHYECKUX YPaBHEHHH.

YpaBHEeHH, HEPABEHCTBA M CUCTEMEI C MTapaMeTPaMH.

IIpumeHneHue ypaBHEHHI, CHCTEM M HEpPaBEHCTB K pEIIEHHI0 MaTEeMaTHMYeCKMX 3a7ad W 3aJad u3
Pa3TUYHBIX O0NacTell HAYKU M peasIbHOM KU3HHU, HHTEPIIPETALNs TOTYISHHBIX PE3YIbTaTOB.

DyHKIUH U TPaPuKH

I'padux kommnosunuu ¢yHkuuii. ['eomerpudeckne oOpa3bl ypaBHEHHI M HEpaBEHCTB Ha KOOPAWHATHOU
TUIOCKOCTH.

Tpuronomerpuueckre GyHKIUHN, UX CBOUCTBA U TPpaduKH.

I'paduueckre MeTOABI pellicHHs ypaBHEHWH W HepaBeHCTB. [ paduueckue METOABI pelieHHs 3ajad c
napaMeTpamu.

Hcnonp3oBanue rpagukoB (pyHKINI A1 MCCIIEAOBAaHUS TPOIIECCOB U 3aBUCUMOCTEH, KOTOPhIE BOZHUKAIOT
MIPH PeIIeHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEAMETOB M PEaTbHON )KU3HH.

Hauyana MaTemaTH4ecKkoro aHajauza

[IpuMeHeHre POM3BOJHOM K MCCIeOBaHNI0 (PYHKIMHA HA MOHOTOHHOCTH W AKCTpeMyMbl. HaxoxaeHue
HarOOJBIIETO ¥ HANMEHBIIETO 3HAYEHUIH HETPEPBIBHOW (DYHKIIUHM HA OTpE3Ke.

[IpumeneHue MPOM3BOAHON IS HAXOXKIACHHS HAWIY4IIeT0 pEUIeHWs B TNPHUKIAJHBIX 3a1avax, s
OTIpeJIeJICHNsI CKOPOCTH U YCKOPEHHS TPOoIIecca, 3a1aHHOT0 GOPMYIION HITH rPpaduKOM.

[TepBooOpa3zHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. [lepBooOpa3Hble BIEMEHTAPHBIX (QYHKIIHIA.
[IpaBmiia HaxX 0K ICHUS TEPBOOOPA3HBIX.



Unterpan. I'eomerpuyeckuid cMbicin HHTErpajia. BeruncieHue onpeaenéHHOro WHTerpaia mo (opmyie
Herorona-Jleiiouuuna.

[IpumeHeHnne uHaTErpaia A1 HAXOKICHUS TUTOLIAIeH IIOCKUX QUTYP U 00bEMOB T€OMETPUUYECKUX Tell.

[Ipumepsr pemennii audepeHIHanbHbIX YpaBHEHHHA. MaTeMaTH4ecKoe MOACTUPOBAHUE pealbHBIX
MIPOIIECCOB C TIOMOIIBLIO AU PepeHITNATBLHBIX YPaBHCHUH.

2. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O TIPEJMETA «AJITEBPA U

HAYAJA MATEMATUYECKOT'O AHAJIN3A» (YIJIYBJEHHDBI YPOBEHB) HA YPOBHE

CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA
JIMUHOCTHBLIE PE3YJIbTATBI

1) rpasknaHCKOro BOCIIMTAHNS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKON IMO3MIMK O0YyYalolIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro o01ecTBa, MpeICTaBIeHHE 0 MaTEMAaTHUECKIUX OCHOBAaX (PYHKIIMOHUPOBAHUSI Pa3IMYHBIX CTPYKTYP,
SBJICHUH, MPOLEIyp Tpa)kIaHCKOro oOmiecTBa (BBHIOOpHI, OMPOCHI M APYroe), yMEHHE B3aUMOJCHCTBOBAThH C
COLMALHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX QYHKUUSIMH U Ha3HAUCHUEM;

2) IaTpUOTHYECKOr0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTh POCCHUICKON TPaKIAHCKOW HASHTHYHOCTH, YBAXCHHSA K MPOIUIOMY W HACTOAIIEMY
POCCHUICKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUHCKMX MATEMaTHKOB M POCCHUHUCKOM
MaTeMaTHYeCKOW TIKOJBI, HWCIIONIb30BaHWE J3THUX JOCTIDKEHWH B JIpYTHX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHWE AYXOBHBIX IEHHOCTEW POCCHUCKOTO Hapona, COPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHW,
STHYECKOTO TOBEICHHS, CBA3aHHOTO C MPAKTUYECKUM TMPUMEHEHHEM JIOCTI)KCHHH HAyKH WU JeSTeIbHOCTHIO
y4EHOT0, OCO3HAHWE JINYHOTO BKJIa/Ia B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOUYAs ACTETHKY MaTeMaTHUECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, pemeHui, pacCcyKIeHHH, BOCIIPUAMYHUBOCTD K MATEMATHYECKUM aCIIEKTaM Pa3IMIHbIX BUIOB HCKYCCTBA;

5) ¢pu3uveckoro BOCHUTAHUS:

c(hOpMHUPOBaHHOCTH YMEHUS MPUMEHSITh MaTEMaTHYECKHe 3HAHUS B MHTEPECax 3/I0POBOTO M OE30M1acHOTO
o0pas3a *KH13HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3I0POBEIO (3I0pPOBOE IMHUTaHHE, COATAHCUPOBAHHBINA PEKUM
3aHATHH W OTIBIXa, PETyIsipHas (QU3NvecKas aKTHBHOCTH), (DM3MUYECKOE COBEPIICHCTBOBAHUE IMPHU 3aHATHIX
CIIOPTHUBHO-03/I0POBUTENHLHON JESITENFHOCTHIO;

6) TPYI0BOI0 BOCIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYIONMOOWs, WHTEpeC K pasidudHeiM chepam
po(heCCHOHANBHON JIeATENIbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW W €€ MPHIOKEHUSMH, YMEHHE COBEpIIaTh
OCO3HaHHBIA BBIOOp Oymyliei mpodeccuu U peain30BbIBATh COOCTBEHHBIC KM3HCHHBIC IUIAHBI, TOTOBHOCTH U
CIOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH J)KU3HU, TOTOBHOCTh
K aKTUBHOMY Y4aCTUIO B PCHICHUM IMPAKTHUYCCKUX 3a1a4 MaTeMaTH4eCKON HaIpaBJICHHOCTH;

7) 3K0JIOTM4eCKOTr0 BOCIIMTAHUSA:

C(l)OpMI/IpOBaHHOCTL 9KOJIOTHYECKOM KYyJIBTYpPbl, IIOHUMAHUC BJIMAHUA COLHHUAJIBHO-O3KOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOJIHON U COIMANBHON Cpejbl, 0CO3HAHUE TII00ATFHOTO XapaKTepa dKOJIOTHIECKUX
npoOjeM, OpreHTaNysl Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HaHWH IS pelleHus 3a1ad B 00JIaCTH OKPYKAFOIIEH
CpeJibl, INIAHUPOBAHUE TIOCTYIKOB M OLIEHKU MX BO3MOXHBIX TIOCIIEJICTBUI AJIsI OKPYXKAIOWIEH Cpebl;

8) HeHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
OOIIECTBEHHOW MPAKTUKHU, TOHUMaHUE MaTEMAaTHIECKOW HAyKH Kak cepbl YeI0BEUECKOH IeATEILHOCTH, ITAIIOB
eé Pa3BUTUA U 3HAYMMOCTH JId pa3sBUTHUA HUBUIM3alWU, OBJIAJCHUC SA3BIKOM MaTEMAaTUKU U MaTeMaTHYeCKON
KyJIbTypOil Kak CpEICTBOM ITO3HAHHS MHpA, TOTOBHOCTh OCYIIECTBISATH HMPOEKTHYIO M HCCIEA0BATENbCKYIO
ACATCIIBHOCTE MHAWBUAYAJIBHO U B IT'PYIIIIC.

METANIPEJIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBIE YHHBepPcAJbHbIE YieOHbIe AeiicTBUSA

ba3zoBble Joruueckme aedcTBUA:

BBIABJIATE MW XapaKTCPU30BaTb CYHICCTBCHHBLIC TIPHU3HAKKM MATEMAaTUUYCCKUX O6LCKTOB, HOHSITI/II71,
OTHOIIEHWH MEXIy TMOHATHAMH, (HOPMYIUPOBATH OINPEAETCHHUS TOHSATHH, yCTaHABIMBATh CYIIECTBEHHBIN
MpU3HAK KJIacCU(PUKAIINN, OCHOBAHUS ISl 00OOIIEHNUS M CPaBHEHIS, KPUTEPUH TIPOBOJIMMOTO aHAN3a;



BOCIIPHHUMATH, (OPMYIUPOBATh U NPEoOpPa3OBHIBATh CYXKICHHS: YTBEPIMTEIbHbIE W OTPULATEIBHBIC,
€MHUYHBIE, YAaCTHBIE U O0ILHUE, YCIOBHBIC;

BBIABIISITH MaTeMaTH4YeCKhe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeunsi B (akTax, AaHHBIX,
HaOJIIONEHUSX U YTBEPKACHHUAX, IPeJlaraTh KpUTEPHHX AJIS BEISIBICHHS 3aKOHOMEPHOCTEH M POTHBOPEUHIA;

JeNaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W MHIYKTUBHBIX YMO3aKIIOUYCHHI,
YMO3aKJIIOUEHH 10 aHaJIOTHH;

MPOBOJMTH CAMOCTOSITENILHO JOKA3aTeNLCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIPSMbIE U OT IPOTUBHOTO),
BBICTPanBaTh apryMEHTALUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS U
BBIBOJIBI;

BBIOMpATh CIOCOO pemieHus y4eOHOH 3amaur (CpaBHMBAaTh HECKOJIBKO BapHaHTOB PELICHUS, BHIOMpATh
HanOoJiee MOAXOIAIINN ¢ yYETOM CaMOCTOSITETILHO BBIICTICHHBIX KDUTEPHEB).

ba3oBble uccienoBaTe/ibCKue AeHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUIA HHCTPYMEHT IMO3HAHMA, (OPMYJIUPOBATH BOMPOCHI,
¢ukcupyonye MNpoTHBOpeYHe, NpolieMy, yCTaHAaBIMBATh WCKOMOE H JIaHHOE, (HOpPMHUpPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINI0, MHEHHE;

IPOBOJAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEJOBAHHE [0 YCTAHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHYECKOIo OOBEKTa, SIBJICHUS, MPOLECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY OOBEKTaMH,
SBJICHUSIMH, IPOLIECCAMM;

CaMOCTOSTENHHO (HOPMYyITHUPOBAaTh OOOOIIEHUS W BBIBOJABI 10 PE3yNbTaTaM IPOBENEHHOTO HAOIIOISHIIS,
UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTb ITOJYUCHHBIX PE3YIbTAaTOB, BEIBOJOB U 0000IICHUI];

IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTAThH MIPEIAIONIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

BBIBIIATh Je(QUUUTH HMH(OOpMAlMU, NAHHBIX, HEOOXOAMMBIX Ul OTBETAa Ha BONPOC M VI PELICHUS
3a1a4u;

BBIOMpaTh HMHGOPMALMIO M3 HCTOYHHKOB DPA3IMYHBIX TUIOB, aHAIM3MPOBATh, CHUCTEMATH3UPOBaTh U
MHTEPIPETUPOBATh HHPOPMALIMIO Pa3JInUHBIX BUIOB U (POpM MpencTaBIeHHUs;

CTPYKTYpUPOBaTh HH(POPMAIHIO, IPEACTABIATE €€ B Pa3InUHbIX (PopMax, HIUIIOCTPUPOBATh IpaduyecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMALIUH IO CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCaAJIbHbIE YueOHbIe AeilicTBUSs

Oowmenmne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXAECHHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMHU OOLICHHUS, SCHO,
TOYHO, 'PAaMOTHO BBIP@)XaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M NMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS 110 XOAY
pelIeHns 3a1a41, KOMMEHTUPOBATh HOJTY4YEHHBII pe3ybTaT;

B X07Ie 00CY>KICHHS 33/1aBaTh BOMPOCHI IO CYHIECTBY 00CYKAaeMOl TEMBI, MPOOJIEMBI, peIlacMOH 3a/1a4H,
BbICKa3bIBaTb WJICH, HAICJICHHBLIC Ha IMOMCK PCHICHHA, COMNOCTABJIATH CBOU CYXKJACHUA C CYXKIACHUAMH APYTIUX
YYaCTHUKOB JiManiora, OOHapyKUBAaTh Pa3Uuue M CXOJCTBO MO3HIIUH, B KOppeKTHOW (opme HOpMyIHpOBaTH
pa3HOTIIacHs, CBOU BO3PAKCHUSI;

NPEJICTABIATh PE3yNbTaThl PElICHUs 3a/la4M, IKCIIEPHMEHTA, UCCIEeOBaHUS, MPOEKTa, CAMOCTOATEILHO
BBIOMpATh (hOpMAaT BHICTYIUICHUS ¢ YIETOM 3ajiay MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBepCATbHBIE YUeOHbIE AeiicTBUSA

Camoopranu3auus:

COCTaBJIATh ILUIAaH, aJllTOPUTM PEIICHHUA 3aJaydu, BBI6I/IpaTI) croco0 pemcHusa C y‘IéTOM UMCIOIIIUXCA
pPECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUNA C YIETOM
HOBOW HH(pOPMAITUH.

CaMOKOHTPOJIb, IMONMOHAJILHBIN WHTE/JIEKT:

BJIaACTh HAaBbIKAMHU MO3HaBaTEIbHON peq)HeKCI/II/I KaKk OCO3HaHHud COBEPIIACMBIX HeﬁCTBHﬁ u
MBICIIUTENILHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAJETh Croco0aMK CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3ynbTaTa pelieHns MaTeMaTHIeCKOW 3a1a4H;

MNpEABUACTE TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIpU PEIICHUN 3ada4dd, BHOCUTb KOPPEKTHUBLI B
ACATCIIBHOCTh Ha OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, JaHHBbIX, Haﬁ)leHHBIX OIIII/I6OK, BBISIBJICHHBIX TPYJIHOCTeﬁ;

OILICHUBATHL COOTBETCTBHUE PE3YJIbTaTa HLEJIUW W YCIOBUAM, OOBSICHITH MMPUYNUHBI JOCTWIXKCHUA WU
HEJOCTIKEHUS Pe3yNIbTaTOB AeSATeNbHOCTH, HAXOIUTH OINOKY, aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:



NMOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHOUBHIYalbHOM pabOThl NpH pEIICHUU
yueOHBIX 3a[a4, IPUHUMATh LIEIb COBMECTHON ESTENIBHOCTH, IUIAHUPOBATH OPraHU3a[I0 COBMECTHOH padoTHI,
pacmpenensate BUAB paboT, AOTOBapUBATHCS, OOCYXAaTh MpOLECcC M pe3yibTaT padoThl, 0000maTh MHEHUS
HECKOJIBKHX JIIOJIEH;

Yy4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CykKIeHH, OOMEH MHEHHUH, «MO3TOBBIE IITYPMBD) U UHBIE),
BBITIOJTHATH CBOKO YacThb Pa0OTHl M KOOPAMHUPOBATh CBOU JCHCTBUS C JPYTUMH WiCHAMU KOMaHHbI, OIICHUBATH
Ka4eCcTBO CBOCTO BKJIaJa B OOIIUIT MPOAYKT IO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM YUACTHUKAMH B3aHMOICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 10 kiacce oOydyaromMiCs TMONYYUT CIEAYIOIIME NpPEAMETHBIE pe3yJbTaThl MO
OTJENBHBIM TeMaM pabodeli MporpaMMbl yIeOHOTO Kypca «Anredpa v Hauana MaTeMaTHIecKOro aHaIu3ay:

Yuciia 1 BLIYMCICHHUS:

CBOOOJHO OIEpUPOBaTh MOHATHSIMHU: PALUOHAIBHOE YHCIO, OECKOHEeYHas MepuoauvecKas apoOb,
MPOLEHTHI, HPPAlMOHATIBHOE YHCIIO, MHOXECTBAa pPALMOHAIBHBIX W JEUCTBUTENBHBIX YHCEN, MOIYJb
JIEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh ApoOM M TMPOLEHTHI AJ pelleHHs] NMPUKIAAHBIX 3afad U3 Pa3iUuHbIX OTpaciiedl 3HaHWW U
peabHON KU3HU;

OPUMEHATh NPUOIIDKEHHBIE BBIYMCICHUS, IIpaBUIa OKPYIJICHUS, NPHUKUIKY M OLEHKY pe3yJjbpTara
BBIUMCIICHHI,

CBOOOJHO ONEPUPOBATh MOHATHEM: CTEIEHb C LIEbIM ITOKa3aTelleM, UCIONb30BaTh MOIXOAALIYI0 (hopMy
3aMMCH JeHCTBUTEIBHBIX YUCET VI PELICHUS IPAKTUIECKUX 3a4a4 U IIPEICTABICHUS JaHHbIX;

CBOOOJHO OINEPUPOBATH HOHITHEM: apU(PMETHUECKII KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJHO ONIEPUPOBATH HOHITHEM: CTEIIEHb C PALlMOHANBHBIM IIOKa3aTesNeM;

CBOOOHO ONIEPUPOBATH HOHATHUAMHU: JIOTapU(M YHCIa, IECITUIHbIE U HATYpaJbHbIE JOTapU(MBL;

CBOOOJHO ONIEPUPOBATH HOHITHUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apTyMEHTa;

OIIEpPHUPOBATh MOHATUSIMU: APKCUHYC, APKKOCHHYC U apKTAHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHNsl 1 HEpaBeHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHAMU: TOKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPAaBHEHHS U
YpaBHEHUS-CIIEICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

IOPUMEHATh pa3ld4Hble METOIAbl PEIICHHUS PpAlUOHAJIBHBIX M JIPOOHO-PALMOHAIBHBIX YPaBHEHHH,
NPUMEHSTH METOJl HHTEPBAJIOB JUIsl PELICHUS] HEPABECHCTB;

CBOOOJHO ONEPUPOBATH MMOHATHSIMU: MHOTOWIEH OT OJHOM IEPEMEHHOW, MHOTOWIEH C LeJbIMU
K03 puLmeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTH JIeJIEHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera st pemenus 3agay;

CBOOOJHO ONEPHUPOBATH MOHATUSMH: CHUCTEMa JTMHEHHBIX ypaBHEHUH, MaTpuLla, ONPeAEIUTeNb MaTPULBI 2
X 2 1 €ro reOMeTPUYECKHIl CMBICII, UCIIOIB30BaTh CBOMCTBA ONPENeIUTeNs 2 X 2 JJis BHIYUCICHNS €ro 3HaUeHHs,
MIPUMEHSTH OIPEIEIUTENN AJIS PElIeHNs] CUCTEMBI JIMHEHHBIX YpaBHEHUH, MOJIEIUPOBATh PeabHBIE CUTYaIlUH C
MOMOIIIbIO CHCTEMBI JIMHEHHBIX ypaBHEHHM, HCCIEA0BaTh IOCTPOCHHbIE MOJEIN C TIOMOIIBI0 MaTpHll U
onpeAenuTeNeil, HHTePIPETUPOBATh MOIYUYECHHBIN pe3ybTar;

WCIIOJIb30BaTh CBOWCTBA JICHCTBHH C KOPHSIMH JIJIs TPeoOpa3oBaHMs BBIPKEHH;

BBIMOJTHATh  MPe0Opa3oBaHMsl YHCIIOBBIX BBIPRKEHUH, COJEpKAlIUX CTENEeHH C PaldOHAIbHBIM
IIOKa3aTelleM;

UCIIOJIb30BaTh CBOWCTBA Jorapu(MoB /It IpeoOpa3oBaHus TOTapuPMHUECKUX BBEIPAKECHUIA;

CBOOOJTHO OTIEpUPOBATH TOHITUSME: WPPAIMOHATBHBIC, TOKa3aTeIbHbIC U JOrapru(pMUIecKue ypaBHEHHS,
HAXOAWTh UX PEIIEHUS C TOMOIIBIO PaBHOCHIIHHBIX MEPEX0I0B UM OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TpPUTOHOMETpH4Yeckue GopMyssl Uil TpeoOpa3oBaHHS TPUTOHOMETPHUYECKUX
BBIPAKECHH;

CBOOOZHO ONEpPUPOBaTH TOHATHEM: TPHUTOHOMETPHUECKOE YypaBHEHHE, TPHUMEHSTh HEOOXOIUMBIC
(hopMyIBI TS pelieHUs] OCHOBHBIX THITOB TPUTOHOMETPHUECKUX YPABHEHHIA;

MOJIEJIMPOBATh peaIbHbIE CUTYally Ha S3bIKE anreOphl, COCTABIATh BRIPAXKEHUS, yPAaBHEHHSI, HEPABEHCTBA
0 YCIIOBHIO 33/1a49H, UCCIIEIOBATh MMOCTPOEHHBIE MOJIENN C MCTIOIb30BAHUEM armapara anreOphl.

DyHKIUM U TpadpuKm:

CBOOOJTHO OTIEPUPOBATh NOHATHAMU: QYHKIHSI, CIOCOOBI 3a/1aHusl PYHKIMU, B3aMHO 0OpaTHbIEe QYHKIUH,
KOMITO3UIHS QYHKIUH, TpaguK QYHKIIMH, BBITOIHATH JJIEMEHTapHbIE TIPpeo0pa3oBanus rpadukoB QyHKIINH;



CBOOOJHO OIEPUPOBATh MOHATHAMU: OOJIACTH ONpENENCHUS M MHOXKECTBO 3HAUYCHUHM (yHKIMH, HYIH
(yHKUINH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO OMEpHUPOBATh MOHATUSAMH: UYETHbIE W HEYETHbIE (QYHKUUH, TEPUOTUYECKUE (QYHKIHUH,
NPOMEXYTKM MOHOTOHHOCTH (YHKLUWH, MaKCUMyMbl M MHUHUMYMBI (DYHKIHH, HauOoJblliee W HaWMEHbLICE
3Ha4YeHue PyHKIIMN Ha TPOMEXKYTKE;

CBOOOJHO OTIEPHPOBATH MOHATUSIMH: CTENICHHAs (PYHKIUS C HATYpalbHBIM U LIEJIBIM IT0Ka3aTeseM, rpaduk
CTCTIEHHOH (YHKUMHM C HATypaJbHBIM W IENbIM MOKa3zaTesneM, rpaduk KOpHS N-OH CTeNeHH Kak (YHKIUH
00paTHOH CTENeHU C HAaTYpaIbHBIM IIOKa3aTeneM;

OMepHUpOBaTh MOHATHSAMU: JIMHEWHAs, KBagpaTHUHas W JpoOHO-THHEiHAas (YHKUIUH, BBINOJIHSITH
3JIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJHO ONEpPHPOBATH MOHATHSIMHU: TMOKa3zaTelbHas W Jorapupmuueckas (yHKIWH, MX CBOMCTBa U
rpauKy, UCTIOJIb30BaTh UX Tpa(uKh AJIs pelIeHHUs yPaBHEHUI;

CcBOOOTHO OINepUpOBaThH MOHATUSAMU: TPUTOHOMETpPUYECKAS OKpPY>KHOCTb, olpenieeHne
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOTO apryMEHTa;

UCTIONIb30BaTh rpaduku GyHKIMNA U MCCIeJOBaHMsI TIPOLIECCOB U 3aBHCUMOCTEH MPH PELICHUH 33134 U3
JIpyrux y4eOHBIX IPEIMETOB U PeaibHOM KU3HH, BBIpaXaTh (GOPMyJIaMH 3aBUCUMOCTH MEKAY BEIMUNHAMUY;

Hauyajia MaTeMaTH4eCKOI'0 aHAIU3A:

CBOOOJHO ONEpPHPOBATH MOHATHUSAMH: apudMeThdeckas MU TeoMeTpHuecKas Mporpeccus, OECKOHEYHO
yOBIBaroIasi reoMeTpudeckass Mporpeccus, JIUHEHHBI W SKCIOHEHLMANbHBIH pOCT, (opMysa CIIOXKHBIX
IPOLIEHTOB, UMETh IIPEICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MIPOTrPECCUH AJISl PEICHHS PEaNbHBIX 3a/1a4 IPUKIaJHOIO XapaKTepa;

CBOOOJHO OIEPUPOBATh MOHATHAMH: IOCIEAOBATENBHOCTb, CHOCOOBI 3aJaHUs I10CIEIOBATENBHOCTEH,
MOHOTOHHBIE€ U OTpPaHMYECHHBIC IOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI 3apOKICHHS MAaTEMaTHUECKOTI0 aHAIN3a
KaK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOZHO OMNEPHUPOBATh TOHATUSMH: HENpEephIBHBbIE (QYHKIWH, TOYKH pa3pbiBa Tpaduka (yHKIHH,
ACUMITOTHI TpaduKa PyHKIIHH;

CBOOOJHO ONEpUPOBAaTh MOHATHEM: (YHKIMS, HENpEpbIBHAs Ha OTpE3Ke, IPUMEHATh CBOMCTBa
HETPEePBIBHBIX (PYHKIMH AT peleHus 3a1a4;

CBOOOJHO ONEpPHUPOBATh MOHATHUSAMH: IEpBasi U BTOpasl MPOU3BOAHBIC (YHKLUH, KacaTeabHas K Ipaduky
hyHKIHY;

BBIYUCIISITH TPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YACTHOTO M KOMIO3WIMHM JBYX (YHKUHUH, 3HATh
NPOU3BOAHBIE HIEMEHTAPHBIX (DYHKINH;

WCIIOJIb30BaTh T€OMETPUIECKUN U (PU3NUECKUI CMBICI IPOU3BOAHOM [UIs PEIICHUs 3a1a4.

MHoskecTBA M JIOTMKA:

CBOOOJTHO OTIEpUPOBATH TIOHITHUSMH: MHOYXKECTBO, OTIEPAI[H HAJl MHOXKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN amnmapaT AJIs ONMUCAHMS peabHBIX MPOIECCOB U SIBICHUH, IPU
pelIeHH 33/1a4 U3 APYTHX YIeOHBIX MPEIMETOB;

CBOOOJTHO  ONEpPUPOBATh TOHITUSMH: OINpEJIEIeHUe, TeopeMa, YypaBHEHUE-CIEJCTBUE, CBOWCTBO
MaTeMaTH4Yeckoro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIILHBIE YPAaBHEHHS U HEPABEHCTBRA.

K xonmy oOywenuss B11 kJjacce oOydaromMiACS TONYYUT CIEAYIONIME TMPEIMETHbIE Pe3yldbTaThl 10
OTJICNTFHBIM TeMaM padodeli IporpaMMbl Y4eOHOTO Kypca «Anredpa v Hauana MaTeMaTH4ecKOro aHaIu3ay:

Yucna v BBIYUCIECHUSA:

CBOOOJHO OIEPHPOBATH MOHATHAMHU: HATypaJlbHOE M IEJ0€ YHCIO, MHOXKECTBA HATypPaIbHBIX W IENBIX
YHcell, UCTOJIh30BaTh Mpu3Haku AenuMocTH nensix uncen, HOJ| m HOK HaTypanbHBIX ducen OJsl pPemeHHs
3a/1a4, MPUMEHATH anroput™ EBkinaa;

CcBOOOJHO OTIEPUPOBAThH MOHATHEM OCTAaTKa MO MOIYJIO, 3alMChIBATh HATYpPaJbHBIE YHCIA B Pa3TUYHBIX
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOZHO OIEpPHPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCET,
NPE/ICTABIAT, KOMIUIEKCHBIE 4YKclia B anreOpanueckodl ¥ TPUTOHOMETpHYECKOH (opMe, BHIMOIHSITH
apudMeTHIECKHE ONlepallii C HUMH U H300pakaTh HA KOOPJAWHATHOW TNIOCKOCTH.

YpaBHeHNs ¥ HEpaBeHCTBA:

CBOOOJTHO  ONEpPUPOBATh TOHITUSMH: HppalMOHAJbHBIC, IOKa3aTelbHBIE W  JIorapupMHUECKHe
HEPaBEHCTBA, HAXOUTH UX PEIICHHUS C IIOMOIIBIO0 PABHOCHIIBHBIX TIEPEXO0/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MpH PELIeHNH TPUTOHOMETPHUECKOTO YPABHEHHUS;



CHUCTCMBI H

CBO60}1HO OINICpUPOBATL TIMOHATUCM TPUTOHOMCTPHUUCCKOC HCPABCHCTBO, IPUMCHSITH HeO6XOZ{I/IMbIC
(bOpMYJ'H:I AJId pCHICHUS OCHOBHBIX TUIIOB TPUT'OHOMETPHUYCCKUX HCPABCHCTB,
CBO60}1HO OINCPUPOBATH IMOHATUAMU: CUCTEMA U COBOKYIIHOCTH ypaBHeHI/Iﬁ " HCPABCHCTB, paBHOCHUJILHBIC

CHUCTCMBI-CICACTBUA, HAXOAHUTHh

perieHus

CHUCTEMBI

u COBOKynHOCTGﬁ pallnOHAJILHBIX,

HUppalMOHAJIbHBIX, ITIOKAa3aTCJIbHBIX U J'IOFapI/I(bMI/I‘leCKI/IX ypaBHeHI/Ifl 1 HCPABCHCTB,
peuiath palMOHAJIBHBIC, WUPPALIMOHAJILHBIC, MMOKAa3aTCIIbHBIC, J'IOFapI/I(bMI/I‘IeCKI/IG U TPUTOHOMCTPUUYCCKUC

YpaBHCHUA U HEPABCHCTBA, COACPIKAINE MOAYJIN U TaPaMETPhI;

NPUMEHSTh Tpadudeckre MeToIbI AJ1sl PEellieHNs] YpaBHEHHI U HEPABEHCTB, a TAKXKe 3ajad ¢ MapaMeTpaMu;
MOJIEIUPOBATh pealbHbIe CUTYalUH Ha SI3bIKE aIreOphl, COCTABIISATh BBIPAXKCHUS, YPaBHEHHS, HEPAaBEHCTBA
M UX CHUCTEMBI TI0 YCIIOBHIO 3aJayH, UCCIE0BaTh MOCTPOCHHBIE MOJEIH C MCIONB30BAaHHEM ammapaTa anreOpsl,
MHTEPIPETUPOBATh MOITYUYECHHBIN pe3ybTar.

DOyHKIUH U rpadukn:

CTPOUTHh TpapuKd KOMMO3UIUU (YHKIUA C TIOMOIIBIO BJIEMEHTAPHOTO HCCICAOBAaHUS U CBOWCTB
KOMIIO3UIIMH JABYX (PYHKIIHN;
CTPOUTh TEOMETPUUYECKUE 00pa3bl ypaBHEHUH 1 HEPABCHCTB Ha KOOPIMHATHOH IJIOCKOCTH;
CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKITHI;
NPUMEHSTH (GYHKITUH JJIT MOJICITMPOBAHUSI U ICCIIEOBAHHS PEATBHBIX MPOIECCOB.

Havyana MaTeMaTH4eCKOro aHaJIu3a:

WCIIOJIB30BaTh MPOU3BOAHYIO LIS MCCIEIOBAHUS (QYHKIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HaxXOJIUTh HauOOJbIlIee U HAMMEHbLIIEE 3HaUeHHs (PYHKLIUN HEIPEPhIBHOM Ha OTPE3KeE;

UCIIOJIb30BaTh MPOU3BOIHYIO JUIS HAaXOXKICHHUSA HAWIYYILEro pPEHICHUS B MPUKIAIHBIX, B TOM YHUCIIE
COLMANIbHO-KOHOMHYECKHX, 3a/1a4ax, /s ONPEeAeICHUsI CKOPOCTH U YCKOPEHHUS IIpoLecca, 3a1aHHOro popMyon
Wi TpadruKkoM;
CBOOOJHO OIIEPUPOBAThH HOHITHUAMU: IEPBOOOPA3HAs, ONpeneNEHHBIN HHTErpal, HAXOOUTh IEpBOOOpa3HbIE
AIIEMEHTAPHBIX (YHKIMHA U BRIYHCIATH HHTETpan Mo popmyne Hetorona-JlerOHMIa;

HaXOJIUTh IUIOIIAAN IIIOCKUX GUTYp M 00BEMBI TEJI C IOMOILBIO0 HHTETPAIa;

HMCThb IpEACTaBJICHUEC 0

nmud dhepeHInaNbHBIX ypaBHEHHI,
pemath TMPHKIaTHbIE 33Ja4dd, B TOM YHCIE COLMAIBHO-dKOHOMHYECKOr0 M (M3MYECKOTO Xapakrepa,
CpeICTBaMH MaTeMaTHYECKOTO aHAJIN3a.
3. TEMATHYECKOE IIJIAHUPOBAHUE

MaTECMaTH4YCCKOM

MOJACIUPOBaHUA Ha

pUMepe  COCTaBIICHHUS

10 KJIACC

N HaumeHoBanme pa3aesioB 1 TeM Koxa-so | Koa- JuleKTpoHHBbIE (U (pOBLIE)

) NMPOrpaMMsbl yacoB | Bo KP o0pa3oBaTeJibHbIE pecypchl

MHO0KeCTBO JEHUCTBUTEIHLHBIX YHCE.
MHoro4ieHsl. PalinoHanbHble ypaBHEHHS U https://resh.edu.ru/subject/lesson/7718/start/

1 . 24 I(ct.)
HepaBeHcTBa. CHCTEMBI IMHEMHBIX 316238/
ypaBHEHUI

5 ®Oynkuun U rpaduku. CreneHHas QyHKIUS ¢ 12 https://resh.edu.ru/subject/lesson/7718/start/
LEJIBIM ITOKA3aTeEM 316238/

3 ApudmeTryeckuii KOpeHb N-0ii CTEIEHH. 15 https://resh.edu.ru/subject/lesson/7718/start/
UppannonanbHbie ypaBHEHUS 316238/

4 [lokazarenbHas Gpynxuus. [lokazaTenbHble 10 https://resh.edu.ru/subject/lesson/7718/start/
ypaBHEHHS 316238/

5 Jlorapudmudeckast GyHKITHS. 18 https://resh.edu.ru/subject/lesson/7718/start/
Jlorapudmuyeckue ypaBHEHHS 316238/

6 TpuroHomeTprueckie BHIpasKeHUS U 99 https://resh.edu.ru/subject/lesson/7718/start/
ypaBHEHHS 316238/

y [0 e 10BATE B HOCTH H TIPOrPECCHI 10 https://resh.edu.ru/subject/lesson/7718/start/

316238/
3 Henpepeisisie gyskuun, Tpomssonias 20 https://resh.edu.ru/subject/lesson/7718/start/

316238/




[NoBTOpeHme, 0000IICHNE, CHCTEMATH3AIHS

https://resh.edu.ru/subject/lesson/7718/start/

3HAHUHT ° 2 316238/
OBILIEE KOJIMYECTBO YACOB I10 136 10
[MTPOI'PAMME
11 KVIACC
Ne HaumeHoBaHMe pa3aesioB U TeM Koua-Bo | Koa-Bo DyeKTpoHHBIE (LM (PpPOBBIE)
- NMpPOrpaMMbl 4acoB KP o0pa3oBaTesibHbIE pecypchl
HccnenoBanne QyHKIHIA C TOMOIIBIO 1 https://resh.edu.ru/subject/lesson/7718/star
1 . 22
MIPOM3BOTHOM 1/316238/
1 https://resh.edu.ru/subject/lesson/7718/start/
2 [leprooOpa3Has U MHTErpa 12
316238/
3 I'paduku TPUTOHOMETPHUYECKUX QYHKIIHI. 14 1 https://resh.edu.ru/subject/lesson/7718/start/
TpuroHomerpuueckie HepaBEHCTBA 316238/
WppanuonanbHble, TOKa3aTelbHbIC U 1 https://resh.edu.ru/subject/lesson/7718/start/
4 24
jorapuMHUYECKHE HEPABCHCTBA 316238/
1 https://resh.edu.ru/subject/lesson/7718/start/
5 KomrmiekcHpieunciaa 10
316238/
1 https://resh.edu.ru/subject/lesson/7718/start/
6 HatypaJibHbIC U 1ie/IbIeuncIia 10
316238/
CucTeMbl palMOHATBbHBIX, HPPALIMOHATBHBIX 1 https://resh.edu.ru/subject/lesson/7718/start/
7 MTOKAa3aTeNbHBIX U JIOTapU(PMHUIECKUX 12 316238/
YpaBHEHUI
8 340 ¢ HAPAMEThAMI 16 1 https://resh.edu.ru/subject/lesson/7718/start/
ot P p 316238/
IToBTOpEHwMe, 00600IIEHNE, CHCTEMATH3AITHS 16 2 https://resh.edu.ru/subject/lesson/7718/start/
3HaHUH 316238/
OBILIEE KOJIMYECTBO YACOB 110 136 10

ITPOT'PAMME




