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MNOACHUTEJIbBHAS 3AIIMCKA

IIpu paszpaboTke pabGoueil mporpaMmbl IO y4yeOHOMY HpEAMETy «AJredpa M Havaja
MaTeMaTHYeCKOro aHaju3a. YriayoJeHHblii ypoBeHb» (10-11 Kmacchl) yYHTHIBAINCH
CJIEYIOIME HOPMATUBHO-TIPABOBBIE JJOKYMEHTHI:
1.®enepanbhbiii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit Deaepanum.
2. ®enepanbubiit 3akoH 0T 19.12.2023 Ne 618-®3 «O BHecenuu uzmeHeHuil B denepaiibHbli
3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanum.
3. ®enepanbubiii 3akoH OT 04.08.2023 No 479-D3 «O BHeceHuu usmeHeHH B DenepanbHbIiA
3akoH «O0 oOpazoBanuu B Poccuiickoit @eneparumy».
4. Tlpuka3 Munnpocsemenuss Poccun «O06 yTBepxkIeHHH (eaepaqbHOro rocyIapCTBEHHOTO
00pa3oBaTenbLHOTO CTaHIapTa cpeHero oomero oopazoanus» ot 17 mas 2012 r. Ne 413 (B pen.
[Ipukaza Munnpocsemienust Poccun ot 12.08.2022 Ne 732)
5. Tlpukaz MunnpocBemenuss Poccum ot 27.12.2023 Nel028 O BHeceHMM H3MEHEHUW B
HEKOTOpbIe TpHuKa3sl MuHOOpHaykun u MusnnpocsenieHus, kacaromuecs PI'OC ocHOBHOTO
o01ero oOpazoBaHus U cpeaHero ooiero oopazoBanus'.
6. Ilpuka3z Munmnpocsemnieaus Poccun ot 18.05.2023r. Ne 371 «O06 yTBepxkaeHun ¢eneparbHOMl
o0pa3oBaTenbHON TPOrpaMMBbl CPEAHETO OOIIEro 00pa30BaHUs».
7. Ilpuka3 Munnpocsenienus Poccun ot 01.02.2024 Ne62 «O BHeceHUN U3MEHEHHUH B HEKOTOPBIE
npuka3sl Munnpocsenienus Poccuu, xacaronmecs (enepanbHbIX 00pa3oBaTeIbHBIX MPOrpaMM
OCHOBHOTO 00111eT0 00pa30BaHMs M CPETHETO 00IIEro 00pa3oBaHMUs.
8.IIpuka3z Munnpocsemenus Poccuu ot 19.03.2024 N 171 "O BHeceHUU W3MEHEHU B HEKOTOPHIS
npuka3sl MuHHcTepeTBa mpocsemenus Poccuiickoit @enepanum, kacarougecs (eaepanbHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HadaJlbHOrO oOmIero oOpa3oBaHUs, OCHOBHOTO OOIIEro
oOpa3zoBaHusi W cpemHero oOmiero ooOpazoBaHus" (3apeructpupoBaHo B MuHniocte Poccum
11.04.2024 N 77830)
9. IlocranoBnenue I maBHOro rocy1apcTBEHHOI0 caHUTapHOTro Bpaua Poccuiickoit denepannu ot
28.09.2020 Ne 28 «O0 ytBepxnenun canutapubix mpabwin CII 2.4.3648-20 «CanurtapHo-
SMUIEMHOJIOTMYECKHEe TpeOOBaHMs K OpraHU3alisM BOCIUTAaHHS W OOydeHHUs, OTIbIXa M
03710poBIIeHUs JeTeit u Mononexkm» (BMecte ¢ «CIT 2.4.3648-20. CanutapHbIe TIPAaBHIIA...» ).
10. ITocTtanoByienue ['1aBHOTO rocy1apCTBEHHOr0 caHUTapHOro Bpada Poccuiickoit denepanuu
ot 28 stuBaps 2021 r. Ne 2 «O06 yTBepkaeHnn caHuTapHbIX npasuwi U HopM CanlluH 1.2.3685-21
«I'urueHnyeckue HOpPMaTHBBI M TpeOOBaHMA K 0OecledeHHI0 Oe30MacHOCTH M (WJIn)
0€3BpETHOCTH IS YeJIOBEKa (PaKTOPOB CPeIbl OOMTaAHUS.
11.  Ilpuka3 Munnpocseuienus Poccun ot 21.02.2024 Nel19 «O BHeceHuM M3MEHEHUH B
npunokeHuss Ne 1 u Ne 2 k Ilpuxazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yTBepkaeHun DIIY, nonymeHHbIX K HCIOJABb30BAHMIO TMPU  peaIM3alud  MMEIOIINX
rOCy/IapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPaMM HAYaTbHOTO 00IIET0, OCHOBHOTO
obmero,  cpegHero  oOmero  oOpa3oBaHMs ~ OpPraHU3AIMAMM,  OCYLIECTBISIOIIUMHU
o0pa3oBaTeIbHyI0 JESATENbHOCTh U YCTAaHOBJEHHUS MPEAEIBHOTO CpPOKa HCIOJIb30BaHUS
UCKJTIOYCHHBIX YUEOHUKOBY.
12. [Ipukas MunucrepcrBa IIPOCBELIEHUS Poccuiickoit denepanun
or 21.05.2024 No 347 "O BHeceHMM W3MEHEHU B TNpUKa3 MMHHUCTEpCTBA MPOCBEILICHUS
Poccuiickoit @enepannu ot 21 centsadps 2022 1. Ne 858 "O0 yTBepxaeHnN PeaeparbHOro nepeyHs
y4eOHHMKOB, JOMYIIEHHBIX K MCIOJB30BAaHHUIO IPU peau3aliid HMEIOIIUX TOCYyIapCTBEHHYIO
aKKpeIUTAIHI0 00pa30BaTEbHBIX MPOTrpaMM HAvyaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CPeHero
o0rmiero oOpa3oBaHUsl OpraHMU3alUsIMHU, OCYIIECTBIISIOIMIMMU 00pa3oBaTeIbHYIO AEATENbHOCTD, U
YCTQHOBJIGHHSI ~ TPEACIBHOIO  CPOKAa  HCIOJIB30BAaHUS  HCKIIOYEHHBIX  y4eOHHKOB'"
(3apeructpupoBan 21.06.2024 Ne 78626)



13. [Tpukas MuHnpocBeneHus Poccun oT 18.07.2024 No 499
"O0 yTBepkACHUU (QenepalbHOTO TMepeyHsi JJICKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K MCIIOJIb30BAaHHUIO MIPU PEANTH3ALNU UMEIOIIUX TOCYTapCTBEHHYIO aKKPEIUTAIUIO
0o0pa3oBaTeNbHBIX MPOTrpaMM HAuYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEero OOIIero
oOpazoBanus" (3apeructpuposano B Muntocte PO 16.08.2024 Ne 79172)

14. Meronuueckue pEeKOMEHJAMM TIO0 OOECHEeYeHHIO CAHUTAPHO-3IUIEMUOIOTHIECKUX
TpeOOBaHUI TpH peann3anuyd O00pa30BATEIBHBIX IMPOTPaMM C TPUMEHEHHEM 3JIEKTPOHHOTO
00yYeHHsI U TUCTAHIIMOHHBIX 0OpaszoBarenbHbIX TexHonoruii (MP 2.4.0330-23 yTB. 29.08.2023
pykoBonutenem denepanbHoi ciaykObl MO Hax30py B cdepe 3alMThl MpaB NoTpeduTenei u
Onaromnoityuus yenoBeka, [ maBHbIM caHuTapHbIM BpauoM PO A 1O. [Tonosoit).

15. OcHoBHas oOpa3oBaTenbHas mporpaMma cpeaHero odiero oopazoanuss MAOY COIII Ne 43

r. Tomcka.
16. Ilporpamma pazsutust MAOY COIII Ne 43 1. Tomcka.
17. YeraB MAOY COILI Ne 43 r. Tomcka.

VYuebublil Kypc «AureOpa M Hayasa MaTeMaTHMYECKOrO aHAJIM3a» SIBIIETCS OJHUM M3
HanOosee 3HAYMMBIX B MpPOTrpaMMe CpPeIHEro oOmero oOpa3oBaHMs, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00€CIEeUNBAET HHCTPYMEHTAIBHYIO 0a3y /Ul U3yUeHHsI BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C Ipyroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U A0OCTPAKTHOE MBIIIJIEHNE 00YJaroIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHMS HWH(POPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JpyrMX IMCUMIUIMH. B pamkax paHHoro y4eOHOro Kypca oOydaromuecs
OBJIA/ICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KoTopas (opMyIupyer CBOH
JOCTHKEHMsI B MaTeMaTH4ecKon hopme.

VY4ebHblii Kypc anredpsl M Hadajdl MaTeMaTHYECKOr'0 aHallM3a 3aKja/blBa€T OCHOBY IS
YCIIEIIHOTO OBJIaICHUs 3aKOHAMU (PU3UKH, XUMHH, ONOJIOTUH, TOHUMAaHHs OCHOBHBIX TEHJICHIIUH
Pa3sBUTHUA S3KOHOMUKH U O6H.[CCTB€HHOI71 JKU3HH, MO3BOJIACT OPHUCHTHPOBATHCA B COBPECMCHHBIX
IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTMSX, YBEPEHHO MCIIOJIB30BaTh MX s JalbHEHIIEro
06pa3OBaHI/I$I U B HOBCGI[HCBHOﬁ JKU3HU. B TO Xe BpPEM OBJIAJICHUC a6CTpaKTHBIMI/I " JIOTUYECCKU
CTPOTUMH KOHCTPYKLHSMH anreOpbl 1 MaTeMaTHYECKOrO aHalIM3a pa3BUBAeT yMEHUE HAaXOAUTh
3aKOHOMCPHOCTH, 000CHOBBIBATD HCTUHHOCTD, JOKAa3bIBATh YTBCPKACHUA C IOMOIIBIO HHAYKIIUU
U paccy’aaTh A€TYKTHBHO, MCIIOJIB30BaTh 0000IIEHNE U KOHKPETU3aIHI0, a0CTparupoBaHue u
aHAJIOTHI0, GOPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIUICHUE.

B xome wm3yuenuss ydueOHOTO Kypca «Anrebpa M Hayajga MaTeMaTHYECKOr'O AaHaIHM3a»
oOyyaromuecsi IMOJy4yaroT HOBBIM OMNBIT PELICHUs MNPHUKIAIHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOCHUsI MAaTEMAaTHYECKUX MOJEJIECH pPEANbHBIX CUTyallMd, WHTEPIPETALUU IOTYYEHHBIX
peLeHHH, 3HAKOMATCSI C IPUMEpaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe U
HCKYCCTBC, C BBILAJAIOIIUMHUCA MAaTEMAaTUIYCCKUMU OTKPLITUSAMU U UX aBTOpaMHU.

VY4ebHblil Kypc 007agaeT 3HAYMTENbHBIM BOCIMTATENbHBIM IOTEHIIMATIOM, KOTOPBII
peain3yercsi Kak uepe3 ydeOHbI Marepual, CHOCOOCTBYIOUIMI (OPMUPOBAHHIO HAYYHOI'O
MHUpPOBO33pEHHUs, Tak M depe3 coeuuduky ydueOHOH  JeATeNbHOCTH, Tpedyroei
HpO)IOJ'DKPITGJ'IBHOﬁ KOHUCHTpAu BHHUMAaHHA, CaMOCTOATCIIBHOCTH, AKKYypaTHOCTHU n
OTBETCTBEHHOCTH 3a IOJIy4EHHBIN pe3ybTar.

B ocHoBe Meromuku oOyueHus anreOpe M HayajllaM MaTeMaTHYeCKOTO aHajau3a JIEKUT
JeATeIbHOCTHBIA TPUHIUI 00y4EHUSI.

B crpykType yueOHOro Kypca «Anredpa n Hadana MaTeMaTHYeCKOr0 aHAJIM3a» BbIAEICHbI
CIIEIYIOIUE COJEpKATEIbHO-METOANYECKUE JUHUU: «Yucna W BeUUCIEHUsA», «DyHKUMH U



rpadukmn», « YpaBHEHUS U HepaBeHCTBay, «Havana MmaTemarnueckoro ananuza», «MHOXKeCTBa U
Jorukay. Bce ocHOBHBIE COAEpKATENBHO-METOANYECKHUE JIMHUM U3y4at0TCs Ha IPOTSKEHUU JIBYX
JetT o0y4yeHHs Ha ypOBHE CpeIHEro o0Iiero o0pa3oBaHusl, €CTECTBEHHO JONOJHSAS IpYT Apyra U
MIOCTENIEHHO HACHIAsCh HOBBIMU TE€MaMH U pa3znenamu. JlaHHBIA y4eOHBIH Kypc SBISETCS
WHTErpaTUBHBIM, MOCKOJBKY OObeIuHSeT B cebe coaep:KaHhe HECKOJIbKHX MaTeMaTHUYeCKHX
JUCHMIUINH, TAKUX Kak anredpa, TPUrOHOMETPHUsl, MaTEMaTUYECKUN aHallu3, TEOPUSI MHOXKECTB,
MaTemaThueckas Joruka u apyrue. Ilo mepe Toro kak oOydarommecs OBJaJeBarOT BCE Ooree
UIMPOKMM  MaTeMaTHYEeCKHM ammaparoM, Yy HHUX IIOCIEI0BaTebHO  (QopMHpYyeTcs U
COBEPLICHCTBYETCSI YMEHHE CTPOUTH MATEMAaTHUYECKYI0 MOJIENb PEATbHON CUTYyallH, IPUMEHATh
3HAHUS, TOJYYEHHbIE MpPU HU3YYEHHH Y4YeOHOro Kypca, sl pelIeHUsT CaMOCTOSATEIbHO
chopMyIMPOBAHHON MaTeMaTUYECKON 3a/1au, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.
CopepxarenbHo-MeToIMYecKas TuHUs «Yucna v BeMUCIeHUs 3aBepiiaeT GopMUPOBAHUE
HAaBBIKOB HMCITOJIb30BAaHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOE ObUIO HAYaTO Ha YPOBHE OCHOBHOI'O
obmero obpa3zoBanus. Ha ypoBHe cpemHero obmiero oopazoBanus 0co00€ BHUMaHUE YICISIETCS
(OpMHPOBAHNIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIIOYAIOIIUX B CE0Sl MCIOJIB30BaHUE
pa3nuuHbIX (GOpPM 3alKUCH YWCIA, YMEHHUE [eNlaTh NPUKHUAKY, BBIIONHATH MNPUOIMKEHHBIC
BBIYMCIICHHSI, OICHUBATh YMCIIOBBIC BBIPAKEHUS, Pa0OTaTh C MaTEMaTHYECKIMH KOHCTaHTaMH.
3HaKOMbIe 00YYarOIIMMCS MHOKECTBA HATYPATbHBIX, IENbIX, PAIIMOHANBHBIX U JEHCTBUTEIBHBIX
Yycesl JONOJIHAIOTCA MHOXKECTBOM KOMILUIEKCHBIX 4YHCENl. B KaXkaAOM U3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My clelu(UYecKre 3a/laud M Olepaluu: JIeJIeHUe Halleno,
ONEpUpPOBAHUE OCTaTKaMM Ha MHOKECTBE LIEJBIX YHCE, 0COObIe CBOMCTBA pallMOHAJIbHBIX U
UppalMOHAIBHBIX YKCell, apu(pMETHUECKUE ONEPalliH, a TAKXKE U3BJICUCHNUE KOPHS HATYypaJIbHON
CTEIIEHH Ha MHOXXECTBE KOMIUIEKCHBIX uuces. brmaromaps mocienoBaTelbHOMY PACHIMPEHUIO
Kpyra MCIOJIb3yEMBIX YHCEN M 3HAKOMCTBY C BO3MOJKHOCTSMH UX NMPUMEHEHUS NIl pELICHUS
pa3IMyYHbIX 337a4 (popmMHpyeTcs MpeAcTaBIeHUE O €AMHCTBE MaTEMaTHKHU Kak HAyKH U €€ poJu B
IIOCTPOEHUU MOJIEJIEN pealbHOTO MHpPA, IIKPOKO UCIOJIB3YIOTC 0000IEHHE U KOHKPETU3ALUS.
Jluaus «YpaBHEHHsSI U HEPABEHCTBA» pPeaJM3yeTcs Ha MPOTSIKEHHH BCEro OOy4YeHHs Ha
YPOBHE CpeIHEro oO0mero oOpa3oBaHUs, IOCKOIBKY B KaxaoMm paszznene [Iporpammsr
MIPETYCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajau. B pe3ynpTare oOyuaromuecs: OBIaIeBalOT
pPa3IMYHBIMM  METOJaMM PpEUICHHS PALMOHAIBHBIX, HPPALUOHAIBHBIX, [OKA3aTEJIbHbIX,
JOrapu(pMHUUECKHX U TPUTOHOMETPUUECKUX YPAaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKXe 3ajad,
cojiepKamux napaMerpsl. [lonydeHHblE YMEHUS HIMPOKO MCIONB3YIOTCS MPU HMCCIEI0BAHUU
(GYHKIMHA ¢ TOMOIIBIO TPOU3BOAHOM, IPU PEIICHUH MPUKIIAIHBIX 33]a4 U 33]]a4 Ha HAXOXKJACHUE
HauOOJBIINX U HAUMEHbBIINX 3HaueHu QyHkuuu. /laHHas comepkarenbHasi IMHUS BKIIOYAET B
ce0s1 Takxke (opMupoBaHME yMEHHUH BBIIOJHATH pacu€Thl 1Mo (opmynam, npeoOpa3oBaHUS
palMOHATIbHBIX, UPPALMOHABHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TaKkKe BBIPAXKCHHI,
COZEp)KALINX CTETeHW W JiorapupMel. brmaromaps H3ydeHHIO anreOpanveckoro marepuasa
MPOUCXOIUT JalbHEiIIee pa3BUTHE AaNTOPUTMHYECKOTO U aOCTPAKTHOTO  MBIIIJICHHS
oOyuaronuxcs, GOpMUPYIOTCS HaBBIKH JEAYKTHUBHBIX PacCyXIEHUH, pabOThl ¢ CUMBOJIbHBIMU
(dopmaMu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3QpQeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3ajja4, HarJasAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s13bIKAa HAYKH.
CopepxarenbHo-MeTonudeckass TUHUS «DYyHKIUU U TpadUKH» TECHO MEperuieTaeTcsl ¢
JPYTUMHU JIMHUSIMHM y4€0HOT0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1a€T M1OCIIEJ0BATEIbHOCTh
W3ydeHus Marepuana. V3ydeHWe CTENEHHOW, TMOKa3aTelbHOW, Jiorapudmuvecko u
TPUTOHOMETPUUYECKHUX (DYHKIIHIA, UX CBOMCTB M Ipa(uKOB, UCTIOIb30BaHUE PYHKUIUHN IS PELICHUS



3aJa4y U3 Ipyrux y4eOHbIX IPEIMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK ¢ MaTEMaTHUECKUM
aHAJIM30M, TaK U C PEIICHUEM YpaBHEHU U HepaBeHCTB. [Ipu 3ToM 0oJIbIIOe BHUMAHUE YICTACTCS
(opMHPOBAHHIO YMEHHUSI BbIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEXKy pa3IMUHbIMU BETMUNHAMU,
UCCIIeIOBaTh IMOJyuYeHHbIE (PYHKIUH, CTPOUTh MX Tpaduku. Marepuan 3Tol copepkaTeIbHON
JIMHUY HaLEJIeH Ha Pa3BUTHE YMEHHUM U HABBIKOB, MTO3BOJIIOIINX BBIPA’KaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU B PA3IMYHON (opMe: aHAIUTHYECKOH, rpadudeckoil u cioBecHoU. Ero n3ydyenune
CIOCOOCTBYET Pa3BUTUIO AJITOPUTMHUYECKOI'O MBILIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHIO U
KOHKPETH3aLUH1, UCIIOJIb30BAHUIO AHAJIOTH.

CopepxarenpHas nuHus «Havama mMareMaTHdeckoro aHaian3ay IMO3BOJISIET CYLIECTBEHHO
paciipuTh KPYT Kak MaTeMaTUYECKUX, TaK U IPUKIIATHBIX 3a71a4, JOCTYITHBIX 00y4YaroLUMCs, TaK
KaK y HHUX MOSBJISETCS BO3MOXXHOCTb CTPOUTH TPa(QUKH CIOXKHBIX (DYHKIUH, OnpenensTb HX
HauOoJIbIINE U HAMMEHBIINE 3HAUYEHUS, BBIYUCIIATh IUIOMAau Guryp u oObEMBI Tel, HaXOAUTh
CKOPOCTH U YCKOpPEHHs IpoueccoB. JlaHHas conepsKareilbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>XHOCTH ITOCTPOEHHS MaTEMaTUYECKUX MOJIEIIEN pealbHbIX CUTYalluid, TI03BOJISIET HAXOAUTH
Haujlydlllee pELICHUE B NPUKIAJAHBIX, B TOM YHCJIE COLHUAIBHO-)KOHOMUYECKUX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTeMaTHYECKOTO aHaju3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(hopMaTbHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIUICHUS, ()OPMUPOBAHUIO YMEHUH DPACIO3HABATH
MIPOSIBJICHUSI 3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE M HcKyccTBe. OOydaroluecs y3HaIOT O
BBIJIAIOIINXCS Pe3ysIbTaTax, MOITYYEHHBIX B XOJ€ Pa3BUTHs MAaTeMaTHMKU KaK HayKH, U 00 HX
aBTOpax.

CopepxxarenbHo-MeTOoIMYeCKass JMHUA «MHOXecTBa M JIOTHMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOKECTB U MAaTEeMaTU4YECKOM JIOTMKU. TeOpEeTHKO-MHOKECTBCHHBIC
IIPEJCTaBIECHNUs IMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHMKU W IpeularaloT Hauboiee
YHHUBEPCAJIbHBIN S3bIK, OOBEIUHSIOIMN BCE pa3/ieibl MAaTEeMaTUKU W €€ MPUIIOKEHUH, OHHU
CBS3BIBAIOT Pa3HbIE MaTEMaTUYECKUE TUCLIUILUIMHBI U UX IPHIIOKEHUA B equHOe 1enoe. [Toatomy
BaXHO JaTb BO3MOXKHOCTh OOydYarollemycs IOHUMaTb TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMAaTUKHU U UCIIOJIb30BaTh €r0 JUIsl BBIPAXKEHUS CBOMX MBICIIEH. /[pyrum BaxkHbIM
MIPU3HAKOM MAaTEMAaTUKM KaK HayKHd CIEQyeT IPU3HATh CBOMCTBEHHYIO €W CTpOTOCTh
000CHOBAaHHUH U cJIeI0BaHUE ONPEAeNEHHBIM MTPaBUIaM ITOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YEeCKOW JIOTMKU CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
oOyyaromuxcs, MO3BOJISIET UM CTPOUTh CBOM PACCYXJEHUS HAa OCHOBE JIOIMUYECKHX IpPaBUII,
(bopMHpyeT HABBIKU KPUTUYECKOTO MBIIUICHHUS.

B yuebHOM Kypce «Anrebpa n Hayasia MaTeMaTUYeCKOTo aHATN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpPble MpPHU3BaHbl CIIOCOOCTBOBaTh (POPMUPOBAHUIO
HAaBBIKOB IIOCTPOCHHUSI MOJEIIEH PEANIbHBIX CUTYyal[Ui, UCCIEAOBAHUSA 3TUX MOJEIEH C TOMOIIBIO
anmnapara anredopbl U MaTeMaTHYeCKOI'o aHaJlM3a, MHTEPIpEeTalUd IMOJIYYEHHBIX Pe3yjbTaToB.
Takne 3amaHus BIUIETEHBI B KaXKAbIM W3 PA3IEIIOB MPOrPAMMBI, ITOCKOJIBKY BECh MaTepHai
y4eOHOro Kypca LIMPOKO HCIHOJb3yeTCs Ul pPeLIeHMs NpuKIagHbiX 3afgad. [lpu pernenun
pealIbHBIX MPAKTUYECKHUX 3a/1a4 00yyaroluecs pa3BuBatoT HabI0JaTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThecsl, UCIOIb30BATh aHAIOTUIO, 0000IIaTh U KOHKPETU3UPOBATh
npobineMy. JledarenbHoCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIIEHUS MPUKIAJHBIX 3aJa4
OopraHusyercs B IIpolecce H3y4YeHHMs BCeX TeM YydeOHOro Kkypca «Anrebpa W Hauana
MaTEMaTHYECKOTO aHAIIU3a».

Ha u3yuyenue yueOHOTrO Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOTO aHaIM3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacoB (4 daca B Henento), B 11 kimacce — 136 yacoB (4 4yaca B HeZIeio).



COJEPKAHUE OBYYEHUA
10 KVIACC

Yucia 1 BbIYUCICHUS

Panmonanbupie unciia. OOBIKHOBEHHBIC M JIECSITHYHBIC APOOH, MPOICHTHI, OECKOHEYHBIC
nepuoanueckue npoou. [lpumenenue apodeit U MpoIEHTOB s PEeLICHUs MPUKIAAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaCieil 3HAHUW U pPeaTbHOM KU3HU.

JleiictBuTenpHble uKcna. PalmoHanbHble W HppalMOHANBHBIE YHcla. ApudMeTHUECKHe
omnepanuu ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MoIyib NEWCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpubmmkEéHHbIE BBIYUCICHUS, TMpaBUIa OKPYTJICHHS, TNPUKHIKA H OLEHKAa pe3ysbTara
BBIYUCIICHUM.

Crenens ¢ 1ensiM nokazateneM. bunom HeroTtona. Mcnonb3oBanue moaxoasmieid hopMbl
3alUCH AEUCTBUTENBHBIX YHCEII ISl pEICHUS] TPAKTUYECKHUX 33/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuii KOpeHb HATYpaJbHON CTENEHH U €ro CBOICTBA.

Crenenb C palMOHAJIbHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEUCTBUTEIbHBIM
IIOKA3aTEJIEM.

Jlorapudwm yucna. CoiicTa norapudma. /lecsaTuunble U HaTypaJbHbBIE TOTAPHU(PMBIL.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC H
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs1 M HEPaABEHCTBA

ToxnaecTBa M TOXKISCTBEHHBIE NIPEOOpa3OBaHUs. YPaBHEHHE, KOPEHb YpaBHECHHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUA-CeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IIENIBIX U JPOOHO-PAIIMOHATBHBIX YPAaBHEHUN W HEPAaBEHCTB.
MHorouseHsl OT OJIHOU NepeMeHHOH. J[eleHrne MHOTOUYJIEeHa Ha MHOTOYJIEH ¢ OCTaTKOM. TeopeMa
Be3y. Muorounensl ¢ nensiMu ko3 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTEMICHH U KOPHH.

Uppaunonansueie ypaBHeHHs. OCHOBHBIE METOIbI PEIICHUS UPPAITMOHAIBHBIX YPaBHEHUMN.

[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PEILICHHUS TIOKA3aTENbHBIX YPAaBHEHUH.

[Ipeobpa3zoBanue BbIpaXeHHH, ColepKaLIUX Jorapru(msl.

Jlorapudmuueckue ypaBHeHHS. (OCHOBHBIE METOJBI PELICHUS JIOTapUPMUUIECKHX
YpaBHEHUU.

OcHoBHBIe TpUroHOMeTpHuueckue (opmynsl. [IpeoOpa3oBaHHe TPUTOHOMETPUIECKHX
BBIp@KEHUI. PellieHne TpUroHOMEeTpUIECKUX YPaBHEHUM.

Pewenne cucreMm JIMHEWHBIX ypaBHEHUH. Marpuma CUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro T€OMETPUYECKHI CMBICI M CBOMCTBA, BBIYHMCIIEHHE €r0
3HAYEHMUsI, TPUMEHEHUE ONPEICIIUTENS ISl PEIICHUS CUCTEMbI JTMHEHHBIX ypaBHeHUH. Pemenue
MPUKIIAIHBIX 33/1a4 C MOMOILBIO CUCTEMBI JINHEWHBIX ypaBHEHUH. VccienoBanne nocTpoeHHOM
MOJEJIN ¢ TOMOIIBIO MaTPHIL U ONPEACIIUTENEH.

[TocTpoenne MareMaTuuecKUX MOJENEH peadbHOM CUTyallud C MOMOLIbIO YpaBHEHUH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMATHISCKUX 3a7a4 U 3a/1a4
U3 Pa3IMYHbIX 00JIACTeH HAYKU U peabHON )KU3HH.

DyHKIUM U rpadpuku

Oynkuus, crnocodbl 3amanus (yHkouu. B3anmuo obOpatnbeie ¢yHkumu. Kommosuims
dbyukumii. 'paduk pyHKIIMU. InemMeHTapHbIe TpeoOpazoBanus rpaduKoB QyHKIIAM.



OOGmactp ompeieneHuss ¥ MHOXECTBO 3HadeHu ¢yHkuuu. Hymu dyaknuu. [TpomexyTku
3HaKomocTossHCTBa. YETHble W HeuéTHble (yHKIMH. [lepuoanyeckue Qynkuuu. IlpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYyMBI QyHKIuu. Hanbosnbliee 1 HauMeHblIee
3Ha4YeHUs1 QYHKIHUU Ha IPOMEKYTKE.

JIunelinas, KBaJipaTU4Has U APOOHO-IHHEHHas PyHKINU. DIeMEeHTapHOe HCCIel0BaHuEe U
MMOCTPOCHHE UX TPAPUKOB.

CrenenHas (yHKIMS C HaTypalbHbIM M IIeJbIM Ioka3areneM. EE cBolicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHS N-0i cTeneHW Kak (YHKIMH OOpaTHOM CTENEHHW C HaTypaJbHBIM
ITOKAa3aTEJIEM.

[lokazarenbHast u morapupmudeckas GpyHKIUU, UX cBoWcTBa U rpaduxu. Mcnoms3oBanue
rpaduKoB (PyHKIUH U1 pelieHns ypaBHEeHUH.

Tpuronomerpuueckass OKpPYXKHOCTb, OIPEICIEHUE TPUTOHOMETPUUYECKUX (PYyHKIUI
YHCIIOBOIO apryMeEHTa.

@OyHKIMOHATbHbBIE 3aBUCMOCTH B peaJIbHBIX IpoOIleccax U ABICHUSX. I'paduku peanbHbIX
3aBUCHMOCTEN.

Havana maTeMaTH4eCKOro aHaJmM3a

IlocnenoBareabHOCTH, CIIOCOOBI 3aaHUs MOCIEI0BaTEAbHOCTEH. MeTo MaTeMaTHUECKOM
MHAYKIMY. MOHOTOHHBIE M OIpaHWYEHHBIE IOCIENOBATEIbHOCTU. VcTOpHsS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHallu3a KaK aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccuu. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccus. CymMma 0eCKOHEYHO yObIBaroIle reoMeTpUyYecKoil Mporpeccuu.
JIlvHeMHbII M SKCHOHEHUHAIbHBIM pocT. Yumcno e. DopMyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpecCuy UIsl PEIICHUS PEAJIBHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepoiBHble QyHKIMM 1 UX cBOMCTBA. TOUKM pa3pbiBa. ACUMIITOTHI TPaQHUKOB (PYHKIUH.
CroiicTBa (hyHKIMIT HEMPEPHIBHBIX Ha OTpe3Ke. METo MHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB.
[IpumeHeHne CBOMCTB HEMIPEPBIBHBIX (D)YHKIUHN ISl pEIICHHS 3a/1a4.

[lepBas u BTOpas npousBoHble PyHKIUHU. OnpeneneHue, reOMeTpUIecKuil 1 GU3NIECKUi
CMBICIT TIPOM3BOTHON. Y paBHEHHE KacaTeNIbHOM K rpaduKy QpyHKIUH.

[Ipou3sBonHbIe 311eMeHTapHBIX GYHKUUH. [Ipor3BOIHAS CYyMMBI, TPOU3BEIEHHS], YACTHOTO U
KOMIO3UIMU (QYHKIUH.

MHoxecTBa M JT0THKA

MHoecTBO, Onepaluy HaJl MHOKECTBAMHU M UX cBoMcTBa. Jluarpammel Diinepa—BeHHa.
[IpuMeHeHrEe TEeOopEeTMKO-MHOKECTBEHHOI'O almapara Uil ONMCaHMs pealbHBIX NPOLECCOB U
SBJICHUH, IIPU PEIICHUH 3a]a4 U3 APYIHX Y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIIE/ICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHECHHUS.

11 KUIIACC

Yuciaa 1 BIYMCTIEHUS

Harypanbuble u nensle yucna. [IpuMeHeHME NPU3HAKOB MAEIUMOCTH ILENBIX YHUCET,
HauOonbImid oommii aenutens (nanee — HOJl) u Haumensinee obmee kpatnoe (mpanee — HOK),
OCTaTKOB MO MOJIYJIIO0, anroputmMa EBKina a1 penieHus 3a1a4 B IEIbIX YUCIax.

KowmmnekcHple 4mcna. AnreOpandeckas W TPUTOHOMETpHUYecKass (HOPMBI  3alucu
KOMILJIEKCHOTO 4YHclia. ApudmeTrndeckue omnepainu ¢ KOMIUIEKCHBIMU duciaMu. M3o0OpaxeHue
KOMIUIEKCHBIX YHCEN HAa KOOPJAMHATHOM miockocTh. @opmyna Myaspa. KopHu N-oil creneHu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHMCeNn JUIsl pelieHuss (QU3NYECKUX U
reOMETPUYECKUX 3a/1a4.

YpaBHeHUs] 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YpPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKHX YPaBHEHUH C IOMOIIBIO TPUTOHOMETPUYECKON
OKpPY’KHOCTH. Perienre TpuroHoMeTpuyecKux HEPaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHHS MTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELIEHNS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEM pallOHAIbHBIX, UPPALOHAIBHBIX,
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX YpaBHEHHH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3ahad U
3alad M3 pa3iMyYHbIX oOJiacTell HAayKd W pealbHOM JKU3HU, WHTEpIpEeTaIus MOJy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpaduKku

I'padux xomnozunmu ¢yHkuuid. ['eomerpuueckue oOpas3sl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U Tpa(UKH.

I'padrueckue MeTo1bl pelieHns ypaBHEHHUI U HepaBeHCTB. I paguueckiie MeTo bl perieHus
3a/1a4 C mapaMeTpaMu.

Ucnonw3oBanue rpadukoB (yHKIUN UIsI UCCIEAOBAHUS TPOIECCOB M 3aBHCUMOCTEH,
KOTOpBIE BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEaTbHOU KU3HU.

Havyajna maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHue Mpou3BOIHOM K HCCIeNOBAaHUIO (PYHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxienre HanOoJpIero 1 HAMMEHBIIIETO 3HAYECHUN HEMTPEPHIBHON (DYHKIIMHM Ha OTPE3KeE.

[IpuMeHeHrne NpPOM3BOAHOM [JIs HAXOXKJIEHUS HAWIY4YLIEro peuieHUs B MPHUKIAJAHBIX
3aadax, IS ONpPENCNICHHs CKOPOCTH W YCKOpPEHHs Ipolecca, 3adaHHOro (HopMyJod Win
rpauKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie 37eMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoXKA€HUS TEPBOOOPA3HBIX.

Nurterpan. ['eomeTprudeckuil CMbICI UHTErpaia. Briuncienue onpeaenéHHoro nHTerpaia
o popmyne Herorona-JleliOuuma.

[lpumeHnenue wuHTErpasia Ui HAXOXKIEHUS IUlomianed IUIockux ¢uryp u oO0BEMOB
F€OMETPUUYECKUX TEIL.

[Tpumeps! periennii nuddepeHnaIbHbIX yYpaBHEeHHH. MaTteMaTiHueckoe MOJAEeTUPOBaHNE
peaTbHBIX MPOIECCOB ¢ MOMOIIBI0 AU PepeHInaNbHBIX YpaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxkIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIUU  OOYYAIOIIErocs KakK aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHUKMCKOTO OOINECTBa, MPEACTaBICHHE O MAaTeMAaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM, MTPOLEIYyp TPaXTAaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U APYTro€), YMEHHE B3aMMOACHCTBOBATH C COIMAIBLHBIMH WHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM;

2) IaTPHOTHYECKOIr0 BOCIIUTAHNS:

c(hOpMHUPOBAHHOCTb POCCUMCKON TPAKIAHCKOW UACHTUYHOCTH, YBAXKEHUS K TIPOILIOMY H
HACTOSIIEMY POCCUUCKON MAaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JTIOCTUKEHHSM POCCUUCKUX
MaTEMaTUKOB M POCCUHCKONW MaTeMaTUYECKOM UIKOJbl, MCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIPYTHX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAHHWE  JIyXOBHBIX IIEHHOCTEM  pOCCHUICKOro  Hapoja, CGHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM MMPUMEHEHHUEM
JTOCTIDKCHUM HAYKH M JICATEIIbHOCTBIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOHYHBOTO OYyIyIIEro;

4) 3¢TeTHYECKOI0 BOCTIUTAHMSI:

3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUasi 3CTETUKY MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, pelIeHUl, pacCyX JAeHUH, BOCIPUUMYHMBOCTh K MATEMaTHYECKHUM acleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MTPUMCHSITh MATEMAaTHICCKUE 3HAHUSI B HHTEPECAX 3JI0POBOTO
u 0Oe3omacHOro obOpa3a >XKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIM PEKUM 3aHITUM M OTHbIXA, peryiisipHas pu3nydeckass akTUBHOCTBD),
(u3nUecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON ACITEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyJy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOUsS, HHTEpEC K pa3iuuHbiM cepam
npodeccuoHanbHOM AeSITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccud U peann30BBIBATH COOCTBEHHBIC
KU3HEHHBIE TIUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MIPOTSHKEHNUU BCEH KU3HM, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUN
MPaKTUYECKUX 3a]]a4 MaTEMaTUYECKON HAPaBICHHOCTH;

7) IKOJI0TUY€CKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KyJIbTYpbl, TMOHHMAHUE BIHUSHUAS COIHAIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHHUE TPUPOJHON M COLMAIBHON CpeIbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa IKOJOTUIECKUX MPOOIeM, OpUEHTAIIHS Ha IPUMEHEHUE MaTeMaTHIeCKIX
3HAHMM JJIS pelIeHus 33/1a4 B 00J1aCTH OKpY Karollel cpe/ibl, INIaHUPOBAHKE TTOCTYIKOB U OLEHKU
X BO3MOXHBIX MOCJIEICTBUH ISl OKPY>KAIOILLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:



C()OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAayKd M OOIECTBEHHOW MpPAaKTUKH, MOHUMAaHME MAaTEeMAaTUYECKOH HAayKH Kak chepbl
YEJIOBEYECKON JEATEIbHOCTH, ITAOB €€ Pa3BUTHA U 3HAYMMOCTHU Ul Pa3BUTHA LIUBWIN3ALNU,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTHYECKOU KyJIbTYpPOH KaK CpPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U HCCIIEN0BATENBCKYIO IEATEIbHOCTD MHANBUIYAIBHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTenbHbIE YHHBeEpPcadbHbIe yueOHbIE 1eHCTBUS

ba3oBble Jlornyeckue 1eHcTBHUA:

BBISIBJIATh M XapaKTE€pPHU30BaTh CYLIECTBEHHbIE MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEGHUA MEXAy TMOHATUAMH, (OPMYIUPOBATH ONPEACICHUS IOHATHH,
yCTaQHaBJIMBaTh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMU, OCHOBaHUSA [uld 000OLIeHHs U
CpPaBHEHHs, KpUTEPUHN TPOBOAMMOIO aHAJIN3A;

BOCIIPUHMMATh, (OPMYJIMpPOBATh W IPEeOoOpa3OBbIBATh CYXICHMS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, CIMHIYHBIC, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISAITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeUus B (akTax,
JAHHBIX, HAONIOAEHUAX W  YTBEPXKICHUSX, TMpeajgaratb KpUTEPUM s BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTWKH, AEIYKTHBHBIX U HHAYKTHBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPXKICHUH (IIPSIMbIE U OT
IIPOTUBHOI'0), BBICTPAaWBaTh AapryMEHTAllMI0, NPUBOJUTH IPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE CYKIAECHUS U BBIBOJIBI;

BbIOMpaTh crI0co0 peleHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHMUS,
BbIOMpaTh Hanboee NOAXOIAIINN C yUETOM CaMOCTOSATENILHO BbIICTIEHHBIX KPUTEPHUEB).

ba3oBble nccieoBaTeIbCKUE AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIE0BATENIbCKUIA HHCTPYMEHT MO3HAHMs, (OPMYIUPOBATH
BOIIPOCHL, (DUKCHUPYIOIIME MPOTUBOpEUYnE, MpoldieMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOAMTH  CAMOCTOATEIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIENOBAaHUE II0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, MpPOIecca, BBISBICHUIO
3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSIMU, IPOLIECCaMH;

CaMOCTOSITENTFHO (hOPMYITUPOBATh 0OOOIIEHNST U BBIBOJBI 10 pE3yJbTaTaM MPOBEIEHHOTO
HaOJI0AEHUS, UCCIIE0BAHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIIeHNH;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE NPOLIECCA, a TAKKE BBIIBUTATh NPEATIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH JEPUIUTH UHPOPMAILIMK, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U IS
pelIeHns 3a1a4u;

BbIOMpaTh MHQPOPMALMIO M3 HMCTOYHUKOB  PpA3IM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh HMH(POPMAIMIO pa3IMYHBIX BUAOB U  (opm
IIPENICTaBIICHHUS,



CTPYKTYPHPOBATh HH()OPMALIUIO, IPEICTABIIATE €€ B Pa3IMIHBIX (hopMax, HIUTIOCTPUPOBATH
rpaduyuecKy;

OLICHMBATh HAA&KHOCT HHOPOPMAIMM TIO0 CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMyHHKaTHBHbIE YHHBepcaJbHbIe YUeOHbIe [eiicTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (HOPMYJIHPOBATh CY)XICHHS B COOTBETCTBUU C YCJIOBHSMHU U LEISIMU
o0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaXx, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1aui, KOMMEHTHPOBATh TOJTYYCHHBINA pe3yIIbTaT;

B X0/1€ OOCYXJIEHHs 3a/1aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMoil TeMbl, IpoOIeMbl,
penraeMoi 3aauu, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA TOMCK PELICHUS, COMOCTABIATH CBOU
CYXJIEHHS C CYXJCHUSAMH APYTUX YYaCTHHKOB JAUANOra, oOHApyKMBaTh pa3Myhe U CXOJCTBO
MIO3HIINH, B KOPPEKTHOH (hopme POPMYITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHNUS;

NPEACTABIATh Pe3yNbTaThl PElICHHUs 3aJayd, SKCIEPUMEHTa, UCCIEIOBaHMSA, IMPOEKTa,
CaMOCTOSTENILHO BEIOMPATh (POPMAT BHICTYIUICHHS C yUETOM 3a/1a4 IPE3CHTAIIMN U OCOOEHHOCTEN
ayJUTOPHUH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ /1eiicTBHUSI

Camoopranm3anus:

COCTaBJIATh IUIAH, AITOPUTM pELIEHUs 3aJadyd, BBIOMPATh CIOCOO pelIeHHs] C YYETOM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIIEHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.1b, IMOLIMOHAIbHBII HHTEJJIEKT:

BJIQ/IETh HaBBIKAMU MTO3HABATENIbHOMN peduieKCHH KaK OCO3HAHMS COBEpPIIAEMBIX JIEHCTBUIN
U MBICIIUTENbHBIX IPOLECCOB, MX pe3yJIbTaTOB, BIAJETh CHOCOOAMU CAaMOIPOBEPKH,
CaMOKOHTPOJISI TIpOIIecca U pe3ysibTaTa pelieHrs MaTeMaTuIeCcKoi 3a1auu;

NpEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TMpPH PEIICHUH 3aJa4H, BHOCHUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IENU U YCIOBUAM, OOBSICHITH IPUUHHBI JOCTHKEHUS
WIM HEAOCTM)KEHUS Ppe3ylbTaTOB JESATENbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJBHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIWBUIYaIbHOW pabOTHI TpU
pelieHnyd y4eOHBIX 3aJay, MPUHUMATh I€JIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOThI, pacrpeAeiarTh BHABI padOT, OTOBAPUBATHCS, OOCYX IATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYXKIeHUs, OOMEH MHEHUM, «MO3TOBBHIE
HITYPMBD) ¥ HHBIE), BBITIOIHSTH CBOIO YaCTh PAOOTHI M KOOPIUHUPOBATH CBOU JCUCTBHS C APYTUMU
YICHAaMH KOMaHJbl, OLICHUBATh KAa4ECTBO CBOETO BKJIAJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATDBI



K koHmy oOydenust B 10 kiiacce oOydaromuics MOJYYUT CICAYIOIIME TMPEIMETHBIE
pe3yabTaThl MO OTAENBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anredpa M Haudana
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia 1 BBIYMCICHHSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: PALIMOHAIBHOE YHCIIO, OECKOHEUHas epuoandecKas
Jpo0b, MPOILEHTHI, UPPALMOHATIBLHOE YHUCIIO, MHOYKECTBA pPAllMOHAIBHBIX U JEHCTBUTEIBHBIX
4KCell, MOAYJb IEHCTBUTEIBHOIO YUCIIA;

OPUMEHATH IpOOH U MPOLIEHTHI AJIsl PELLIEHUS MPUKIAIHBIX 3a7a4 U3 Pa3InYHbIX OTpacieit
3HaHUH U PEAILHOU KU3HH,

MPUMEHITh NPUOIMKEHHBIE BBIYUCIICHUS, MpaBUJIa OKPYTJCHHS, MPUKHUAKY U OLEHKY
pe3yJibTaTa BbIYMCIICHUI;

CBOOOJHO ONEpPUPOBATh MOHATHUEM: CTENEHb C LENbIM I0Ka3aTelleM, HCIOJIb30BaTh
MOIXOAALTYI0 (OpMY 3alUCH JCUCTBUTENBHBIX YHCEN ISl PEIICHUS NMPaKTHYECKUX 33134 U
IIPEICTaBICHUS TaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(METUUECKII KOPEHb HATYypaIbHOM CTEMEHN;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM [10OKa3aTeleM;

CBOOOJHO OIEPHPOBATH IMOHATUSAMH: JIOTapu(M dYHCIa, JECATUYHBIE W HaATypaJbHBIC
aorapudmer;

CBOOO/JHO ONEpPUPOBATH MOHATHUSAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

OTIepUPOBATH MOHITUSIMH: aPKCUHYC, ADKKOCUHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

cBOOOJHO ONIEPUPOBATH MOHATUAMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUSA-CIIECTBUS, PABHOCUJIbHBIE HEPAaBEHCTBA,

OPUMEHATh pPa3JInYHbIE METOJbl PELICHUS PalUOHAIBHBIX U JPOOHO-PALlMOHAIBHBIX
YpaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMU: MHOTOWIEH OT OJHOW IMEPEMEHHOH, MHOTOWIEH C
1enbMA K03 punmeHTaMu, KOpHA MHOTOWICHA, TPUMEHSTH JAeJICHHE MHOTOYICHA Ha MHOTOYJICH
¢ ocTaTkoM, TeopeMy besy u teopemy Buera i pemenns 3anay;

CBOOOZHO ONIEpUpOBaTh MOHATUSIMU: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHlla,
ONpEAEIUTENIb MaTpullbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI, HCIIOJIb30BAaTh CBOMCTBA
onpeAenuTeNs 2 X 2 Ui BBIYMCIECHUS €ro 3HAYEHUs], IIPUMEHATh ONPEACIIUTENN IS PEIICHUs
CUCTEMBI JIMHEWHBIX YpaBHEHHWH, MOJAEIUPOBATh pEajbHbIE CUTYallUH C IMOMOLIBIO CHUCTEMBI
JVHEHHBIX YpPaBHEHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpHIl U
olpeAeauTeNel, MHTEPIPETUPOBATD MTOJIyYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMU /ISl IPeoOpa30BaHUs BEIPaKEHUI;

BBIMOJHATh NPEOOpa3OBaHMsI YMCIOBBIX BBIPDAKEHUHM, COJAEp)KALIMX CTENEHH C
palOHaIbHBIM IIOKAa3aTeNIEM;

UCIIOJIb30BaTh  CBOWCTBAa JIOTapu(pMOB Uid MpeoOpa3oBaHUs  JOTapUPMHUUECKUX
BBIPAXKCHUH;

CBOOOZHO  ONEpPUpPOBaTh  MOHATHUAMU:  HPpPALMOHAIbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKHE YpaBHEHUS, HAXOAUTh UX PEHICHUS C MOMOILIBIO PAaBHOCHIIBHBIX HEPEX0/10B
WJIM OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpUyeckue  (opMyasl st 1peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUI;



CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HeoO0XouMble (POPMYITBI ISl pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJIETUPOBaTh peajlbHble CUTyallMM Ha sA3bIKEe aIreOpbl, COCTABIATH BBIPAKEHMUS,
YpaBHEHMsI, HEpPaBEHCTBAa 110 YCJIOBUIO 3a/laud, MHCCIEIOBaTh IMOCTPOSHHBIE MOJAETH C
HCIOJIb30BAHUEM alllapaTa anreopsl.

DYyHKIUUHN U TPaPUKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKIMs, CHOCOOBI 3aJaHusl (YHKLUUHU, B3aUMHO
oOpaTtHble (YHKIMH, KOMIO3UIHS (YHKIHHA, TrpaduK (QYHKIUH, BBITOIHATH SJIEMEHTAPHBIC
npeoOpa3oBaHus rpaguKoB (HyHKIIHIA;

CBOOOJTHO OTIEPHPOBATH MOHITUSAMH: OOJIACTh ONPEACTCHHUS W MHOXKECTBO 3HAYCHUI
¢GbyHKIMH, HYTH QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEPUPOBaTh MOHATUAMU: UYETHBIE W HEUYETHbIE (YHKIMH, MEPHUOJUUYECKHE
(GYyHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHMH, MaKCUMyMbl W MHUHHUMYMBI (YHKIHH,
HauOoJIbllIee M HaUMEHbIIIee 3HaUeHNe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CTENEHHas (YHKIHMS C HATypaJbHBIM M IEJBIM
nokaszaresneM, rpauk CTENeHHOM (YHKLUMU C HaTypajJbHBIM M LEJIbIM IOKa3zaTesleM, rpaduk
KOpHsI N-0ii CTETIeHU KaK (YHKIUU OOpAaTHOM CTENEHH C HaTypaJIbHBIM IIOKA3aTeIeM;

ONEepUpOBATh TOHATUAMM: JIMHEWHas, KBaJgpaTHYHas M JpOOHO-IMHEHHas (yHKIHH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEI0OBAHKE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OINEPHUPOBATH MOHATUAMM: IMOKa3aTelbHas U Jorapupmuueckas QyHKLIUU, UX
CBOWCTBA M TpadMKH, HCIIOB30BaTh UX TPadUKH TS pEIICHHs] ypaBHEHHI,

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: TPUTOHOMETPHUUYECKAss OKPYXKHOCThb, OIpEJelieHHE
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMeHTa;

UCTIONB30BaTh Tpaduku (QYHKIUHA A7 MCCIeIOBaHMS MPOLIECCOB M 3aBUCHMOCTEH IpH
pelIeHnH 3a/ad U3 JIPYyTUX y4eOHBIX NMPEeIMETOB U pealbHOW KU3HH, BbIpaXaTb (hopMyJamu
3aBHCUMOCTH MEX]ly BETHUYNHAMU;

Hauvasia MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH TOHATHAMHU: apUPMETHYECKass M TEOMETPUYEcKas MpPOrpeccus,
0eCKOHEYHO YOBbIBaIOIasi FeOMETpHUECKasi MPOrPeccHsi, TMHEHHBIH U SKCIIOHEHIIUAIbHBIA POCT,
(dopMyIIa CI0KHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

UCIIO0JIb30BATh MPOTPECCHH VISl PELICHUS PEAIbHBIX 3a/1a4 IPUKIIAIHOTO XapaKkTepa;

CBOOOJHO  ONEpUpOBaTh IOHATUSAMM:  IIOCIEJOBATEIBHOCTb,  CHOCOOBI  3a/laHUs
MIOCTIeI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE MTOCIIEI0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKIEHHUS MaTEMATHYECKOT0 aHaIM3a KaK aHaIn3a OECKOHEUHO MallbIX;

CBOOOJHO OINEPHPOBATH MOHATUSMH: HEMPEPBIBHbIE (YHKIIMH, TOUYKH pa3pbiBa Trpaduka
(hyHKIMM, aCUMITOTHI Tpaduka QyHKIUH;

CBOOOJTHO OIEpPHPOBATH TOHATHEM: (YHKIHS, HENpEepbIBHAs Ha OTPE3Ke, MPHUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (QYHKILUH ISl peLICHUs 3aay;

CBOOOJTHO OIEpPHPOBATh TMOHATHUSMHU: TiepBas W BTOpas MPOU3BOJHBIE (QYHKIIUH,
KacaTesbHas K rpaduky QyHKIUY;

BBIYUCIISITH TPOU3BO/IHBIC CYyMMBI, IIPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIINHU IBYX (DYHKITHIA,
3HATh MPOU3BOIHBIE dJIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3NUECKUIT CMBICIT POU3BOIHON AJIS peIIeHUs 3a/1au.

MHoKecTBa U JIOTHKA:

cBOOO/IHO OIIEPUPOBATH MOHATHAMU: MHOXECTBO, OIEpalluy HaJl MHOXKECTBAMU;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjisl OIMCaHUsl peajbHbIX MPOLIECCOB U
SIBIICHUU, TIPY PEUICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATHh MOHATHUSAMH: OIPEACICHUEe, TEeopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTHYeCKOTOo OOBEKTa, [0Ka3aTelbCTBO, PABHOCHIBHBIC YpaBHEHHS U
HEpPaBEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiics MOTYYUT CIEIYIOIIHE TPEIMETHBIC
pe3yNbTaThl MO OTAETBHBIM TeMaM paboueil mporpamMmbl y4eOHOro Kypca «AnreOpa M Havana
MaTEMaTHUECCKOTO aHAIIM3a»:

Yucyia 1 BHIYHCIEHAS

CBOOOJTHO OINEpPUPOBATh TOHATHUSMHU: HATypaJlbHOE U I€J0€ YHCIIO, MHOXECTBa
HaTypaJIbHBIX U IIEJIBIX YUCEJ, UCIO0JIb30BATh MpU3HAKHU AeauMocTH uenbix uncen, HO u HOK
HATypaJbHbBIX YUCEN IJIs PEIIECHUS 3a/1a4, IPUMEHTh alropuT™ EBkinaa;

CBOOO/IHO OMIEPUPOBATH MOHATHEM OCTATKA TI0 MOJIYJIIO, 3alMCHIBAaTh HATYPAIbHBIC YUCIIA B
Pa3IMYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEpUPOBATH TMOHATHUSIMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUICKCHBIX
YHUCe, MPEJCTaBIATh KOMIUICKCHBIC YHMCIIa B aareOpandeckoil U TPUTOHOMETPUYECKO (opme,
BBITIOJTHATH apU()METUICCKHUE OTICPAIlUU C HUMU U U300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOIHO ONEepUpoOBaTh  IMOHATUSIMH: WppalroOHaIbHEIE, MoKa3aTeJabHBIE |
JorapuMuuecKrue HepaBEHCTBA, HAXOIUTh UX PEIICHHUS C TIOMOIIbIO PABHOCHIIBHBIX MIEPEX0/IOB;

OCYIIECTBIISATH OTOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJHO ONEpUPOBATh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSTh
HeoOXxoauMbIe (POPMYIIBI JJIs PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATHh MOHATHIME: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHS, HAXOJUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEM
paIlMOHATILHBIX, HWPPAIMOHATIBHBIX, IIOKA3aTCIIbHBIX M JOrapu(MHUYECKUX ypaBHCHUU U
HEPABEHCTB;

pemarh panuoHalIbHBIC, HWpPpPAMOHAIBHBIC, TIOKa3aTelIbHbIC, JOrapuMUYECKUE U
TPUTOHOMETPUYECKHUE YPABHEHHUS M HEPABEHCTBA, COACPIKALLINE MOIYJIU U ITAPAMETPHI;

MPUMEHSTH TpaUUecKre METOIBI I PEIICHUS] YPABHEHH I U HEPABEHCTB, a TAKXKE 3314 C
[apaMeTpamu;

MOJICTTUPOBaTh pEATbHBIC CHUTyallMd Ha S3bIKE aIreOpbl, COCTaBISATh BBIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBUIO 3aJa4M, UCCIIE0BATh IOCTPOCHHBIE MOIEIN
C UCIOJIb30BAHUEM armapara ajireOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH pe3ysIbTarT.

DYyHKIUUHN U TPAaPUKH:

CTPOUTH T'PaPUKU KOMITO3HIIUU (YHKIHA C TMOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS U
CBOMCTB KOMITO3UIINU ABYX (YHKIIHI;

CTPOUTH reoMeTprueckre o0pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAWHATHOM MIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: TPAPUKA TPUTOHOMETPUIECKUX (PYHKIIUIA;

OPUMEHATH QYHKIUU I MOJICTUPOBAHUS M UCCIIEIOBAHUS PEATbHBIX MPOILIECCOB.

Havana MaTeMaTH4eCKOI0 aHAJIN3a:

WCIONIb30BaTh MPOW3BOAHYIO [UIsl UCCIEAOBaHUS (YHKIUM HA MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJWTh HauOOJbIIIEe U HAMMEHbIIIEE 3HAYCHUS (DYHKIIMHA HEMTPEPHIBHON Ha OTPE3KE;



UCIIOJIB30BaTh MPOU3BOAHYIO Ul HAXOXKICHHS HAMIYYIIEro PEelICHHs B MPHKIAIHBIX, B
TOM YHCJIE€ COIMAIIbHO-DKOHOMUYECKHX, 3aJadax, IJIs ONPEACTICHUS CKOPOCTH WU YCKOPEHUs
nporiecca, 3a1aHHOTO (OPMYIION UK TpaduKoMm;

CBOOO/IHO OTEPUPOBATH MOHATHIMHU: TIepBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPaANI, HAXOUTh
MepBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIMA W BBYHCIATH WHTErpaid mo ¢opmyne HproToHa-
JletiOHMIIA;

HAXOJUTh IJIOUIAU IIOCKUX (PUTYp U 00BEMBI TEJI C TTOMOIIBIO HHTErPaJIa;

UMETh TIPEJCTABIIEHUE O MATEMAaTHYCCKOM MOCIHPOBAHUHN HA IMPUMEPE COCTABIICHUS
g depeHInaTbHbIX YpaBHEHUI;

peniath MPUKIAIHBIE 33JIa4d, B TOM YHCIE COIHATbHO-2KOHOMHUYECKOTO M (DH3HUECKOTO
Xapakrepa, CpeICTBaMU MaTeMaTHYECKOTO aHan3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaunMenoBanue pasneioB U TeM (uudgposbIe)
n/n NMPOrpamMmbl Bcero Konrpoapueie | Tpakruteckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHOX€ECTBO NEHCTBUTEIIBHBIX YACEIL.
1 MHorousnensl. PannoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TUHEHHBIX
YpaBHEHUU
5 Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmernueckuii KOpeHb N-0il cTENeH!. 15 1
HppanuoHanbHble ypaBHEHUS
4 ITokazarenbHas ¢pyHkuus. IlokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckast GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHHS
6 TpuronomeTpruyecKue BoIpa)KEHUS U 29 1
YPaBHEHHUS
[locnenoBarenbHOCTH U IPOTPECCUU 10
HenpepoiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpenue, 0600IIEHUE, CHCTEMATU3 A 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 10 0




11 KIIACC

KounvecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3ie/ioB U TeM (undgposbie)
n/n NporpaMmbIl Bcero Konrponprre | Iparrisieckite o0pa3oBaTe/bHbIe
padoTbl padoThI
pecypcsbl
1 HccnenoBanue GyHKINMA ¢ TOMOIIBIO 29 1
IPOM3BOIHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduku TpUrOoHOMETPUYECKUX (DYHKITHIA. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WpparnmonansHbie, moKa3aTelbHbIE U 24 1
norapudmMuuecKrie HepaBeHCTBA
5 KowmrnekcHbie uncna 10
6 HarypanbHble u nensie yrcna 10
CucremMbl pallMOHATBHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJbHBIX U JIOTapU(PMHUIECKIX 12 1
ypaBHEHUU
8 3aaun ¢ mapaMeTpaMu 16 1
9 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIUS 16 5
3HAHHI
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




ITIOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Beero Kontponnueie | Ipaxriyeckue falsyqenml zﬁrilzonaTeanme
padoThI padoThI pecypenI
1 MHo2kecTBO, onepanuu Haj 1
MHOJKECTBAaMHU U MX CBOMCTBA
2 Juarpammsl Dlinepa-Benna 1
[IpumeHeHue TeopeTuKo-
3 MHOKECTBEHHOTO arrapara Jjisl PeIICHUsI 1
3a7a4
Panmonaneabie uncia. OOBIKHOBEHHBIC U
4 JECSITUYHBIEC IPOOH, TPOLIEHTHI, 1
OECKOHEUHBIC TIEPUOINYECKHUE TPOOH
ParmonanpHele ynciaa. OOBIKHOBEHHEIC U
5 JECSITUYHBIE TPOOU, TPOLIEHTHI, 1
OeCKOHEUHBIE TEPHOANYECKHE IPOOH
5 ITpumeneHue npoOeli U NPOLEHTOB IS 1
pelIeHUs TPUKIAAHbIX 3a7a4
; [Tpumenenue apobeit U MPOIECHTOB IS 1
pENICHUS TPUKIAIHBIX 33124
8 JlelicTBUTENbHBIC YKCIa. PallnoHaAIbHBIE U 1
HUppAMOHATIEHBIC YHCIIa
9 Apudmerndeckue orneparuu ¢ 1

IICfICTBHTCJIBHBIMH qucjiaMu




10

Monaynb AeCTBUTENBHOTO YHCIIA U €r0
CBOHCTBA

11

[TpubnmxEHHbIE BBIYMCICHUS, TIPAaBUIIA
OKpYTJIEHUS, IPUKHJIKA U OLIEHKa
pe3yJibTaTa BIYUCICHUN

12

OcHOBHBIE METO/IbI PELICHUS LIETBIX U
JIpOoOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS IIETIBIX U
JpOOHO-pallMOHANIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELIECHUS LETBbIX U
JIpOOHO-pallMOHANIBHBIX YpPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON EPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO4JIEHBI C IeTBIMU
koa(durmentamu. Teopema Buera

17

Pemienue cuctem JIMHEHHBIX YpaBHEHUI

18

Pemenne cucremM TUHEHHBIX ypaBHeHI/Iﬁ

19

Marpuina cucTeMbl TMHEWHBIX YPABHEHUM.
Onpenenurens MaTPUILHI 2X2, €T0
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuisl 2X2, €ro
IreOMETPUUECKUIl CMBICT U CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS




21

[IpumeHeHue onpeaenuTens s peleHus
CHCTEMBbI IMHEWHBIX YPaBHEHU

22

Pemenne npukiaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenne npukiagHeIX 3a1a4 C MOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHCHUU

24

KonrtponsHas pabdora: "ParmonanbHble
YpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUN"

25

OyHKIMS, CIOCOOBI 3aJaHUs (PYHKIIHH.
B3aumuo 0OpaTHbIE PYHKIUH.
Komnosurus ¢hyHKImit

26

['padux QyHKIIMN. DIEeMEHTapHBIC
npeoOpazoBanus rpadukoB QyHKIUN

27

O6nacTh ornpeeneH!st U MHOXECTBO
3HaueHui Qynkuuu. Hynu dyHkmm.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

28

YérHbie 1 HEUETHBIC (DYHKIINU.
[Mepuoanueckue dpyHkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIUU.
HauOospliiee 1 HauMeHbIIIEE 3HAYCHUE
(YHKLIHU Ha TPOMEXYTKE

30

Jluneitnas, kBagpaTH4Has U APOOHO-
JTUHEeNWHas QyHKIUU

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
nocTpoeHue rpadukoB ATUX QyHKIUN




3J'ICM6HTapHOC HCCICOA0BaHUC U

32 .
MOCTpoeHre TPaPuKOB ATUX QYHKIUN

33 Crernens c 1eTbIM MTOKa3aTeneM. bunom
HeroTona

34 CrerneHs ¢ 1ebIM IToKa3aTeneM. bruaom
HeroTona
CreneHHast QyHKIUS C HATYPAJTbHBIM U

35 LeabIM nokaszarenem. E€ cBolicTBa u
rpaduk

36 KoHnTtponbras padora: "CrenenHas
¢yukus. E€ cBoiictBa u rpaduk"

37 ApudmeTnueckuil KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaIbHON
CTETEeHH U ero CBOMCTBa

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUN,
CoJIep>KalIiX CTENeHU U KOPHU

40 [TpeobpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [IpeoOpa3zoBaHms YUCITOBBIX BHIPAKCHUH,
COJIEpKalINX CTENEHHU U KOPHU
Uppannonansubie ypaBHeHUsl. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUI
WppanmonansHelie ypaBHeHU. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALIUOHATIBHBIX

YpaBHEHUU




WppanuonaneHele ypaBHeHUsA. OCHOBHBIE

44 METO/IbI PEIICHUS UpPaAIlMOHATBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UPpaLMOHAIIbHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUN
VPPaLMOHAIIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN
UppalMOHAIBHBIX YPaBHEHUH

48 PaBHOCHIIbHBIE ITEPEXObI B pEILICHUH
MppalMOHATIbHBIX YpaBHEHUI
CaoiicTBa u TpaduK KOpHs N-0i CTENEeHH

49 Kak (pyHKIMH 0OpaTHOU CTETICHH C
HaTypaJbHbIM [10Ka3aTeIeM
CaoiicTBa u rpaduk KOpHs N-0i crenenu

50 Kak (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I10Ka3aTeIeM
KonrpomnsHas padora: "CBoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH.
Uppanumonansubie ypaBHeHUS"

52 CreneHb ¢ pallMOHAJIbHBIM IIOKA3aTeNIeM U
€€ CBOICTBA

53 CreneHb ¢ paluOHAIBLHBIM [TOKA3aTENeM U
€€ CBOMCTBA

54 CreneHb ¢ paliluOHAIBHBIM [10KA3aTENEM U
e€ CBOMCTBA

55 [TokazarenbHas pyHKIMA, €€ CBOMCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKINUN AT

56 . 1
pelleHus: ypaBHEeHU!

57 Hcnonws3zoBanue rpaduka GyHKIUN A 1
peueHust ypaBHEHU N
[Tokazatenbubie ypaBHeHUSI. OCHOBHBIE

58 METO/IbI PEIICHHS TOKa3aTEeIbHBIX 1
YpPaBHEHUU
[TokazarenbHble ypaBHeHHsL. OCHOBHBIE

59 METO/IbI PEIICHUSI TTOKA3aTEbHBIX 1
YpaBHEHUU
[TokazarenbHublie ypaBHeHUSI. OCHOBHBIE

y

60 METO/IbI PEIICHHUsI TOKa3aTENbHBIX 1
ypaBHEHHUU

61 KoHntponbHas padora: "Iloka3aTenbHas 1
¢yuxus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudwm gucna. CoiicTBa Jorapudpma 1

63 Jlorapudm uncna. CoiictBa morapudma 1

64 Jlorapudm uuncna. CoiicTBa jJorapupma 1

65 JlecsaTruHbIe U HATYpaJlbHbIE TOTapU(PMbI 1

66 JlecaTuuHble U HaTypaJIbHbIE JTOTapH(PMBbI 1

67 [TpeoOpa3oBaHue BHIpAXKEHUH, 1
coJiep>Kalux jgorapudmol

68 [IpeobpazoBaHue BBIPpAKEHUIH, 1
coJiepKaIux JorapudmMol

69 [IpeoOpa3zoBanue BeIpaKCHUH, 1
coJiepKaIIiX JIOTapu (MBI

70 Jlorapudmmueckas GpyHKIus, e€ cBoiicTBa 1

u rpaduk




Jlorapudmuueckas GpyHKIus, e€ cBoiicTBa

71
u rpaduk

7 Hcnonb3oBanue rpaduka GyHKINUN AT
peueHust ypaBHEHU N

73 Hcnonws3zoBanue rpaduka GyHKIUN A
peueHus: ypaBHEHU N
Jlorapudmuueckre ypaBHEHUS.

74 OcHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHs.

75 OcHOBHBIE METOIbI PELICHUS
JorapupMHUECKIX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

76 OCHOBHBIE METObI PEIICHUS
Jorapu(pMHUUECKUX YpaBHEHHUI

- PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH
JorapupMHUECKIX YPaBHEHUH

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
JorapupMHUECKIX YpaBHEHUN
KonrpomnsHas padora:

79 "Jlorapudmuueckast GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHTCHC ¥ KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC
YHCIOBOTO apryMeHTa

82 APKCHHYC, apKKOCHHYC M apKTaHT€HC

YHUCJIOBOT'O apryMCHTA




ApKCUHYC, apKKOCUHYC 1 apKTaHI'€HC

83 YHCIIOBOT'O apryMEHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 ornpezeNeHue TPUrOHOMETPUUYECKUX
(YHKUIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIpeeIEHNE TPUTOHOMETPUYECKUX
(GYHKIIUI YKCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyJib

87 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopmyIb

88 OCHOBHbBIE TPUTOHOMETPUUYECKUE
dbopMy bl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMy bl

90 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

o1 [IpeobpazoBaHre TPUTOHOMETPUYECKUX
BBIPAKCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXXECHUM

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXKEHUI

04 Pemienue TpuroHoMeTpHUUECKIX
ypaBHEHUU

95 Penrenue TpuroHOMETPHYECKIX

YpaBHEHUU




Pemenne TPUTOHOMCTPHUYCCKUX

96 .
YpaBHEHHI

97 Pemmennie TpUroHOMeTpHUUECKUX
ypaBHEHUU

08 Pemenne TpUroHOMeTpHICCKUAX
YpaBHEHUU

99 Pemienne TpuroHOMETpUYECKUX
YPaBHEHUU

100 Pemenne TpuroHOMEeTpUIECKIX
ypaBHEHUI
KonTponbnas pabota:

101 "TpUroHOMeTpUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rociieqoBarenbpHocTeil. Meroxn
MaTeMaTHIECKOW WHTYKITHH
MOHOTOHHBIE U OTPaHHUYEHHBIE

103 MOCIIeI0BaTEIBHOCTH. VIcTOpHs aHaIM3a
OECKOHEYHO MaJIbIX

104 Apudmernueckasi mporpeccus

105 I'eomeTpuyeckas mporpeccus

106 beckoneyHo yOBIBaIOIIas reOMeTpHIecKas
nporpeccus

107 CyMmma OeckOHEYHO yObIBarOMIei
TEOMETPHUUECKOI mporpeccun

108 JIMHENHBIN U SKCIOHEHIIMATIbHBINA POCT.

Uucno e. DopMyia CIOKHBIX TPOLIECHTOB




JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.

109
Uucno e. DopMyia CIOKHBIX TPOLIECHTOB
Hcnonb30BaHue Nporpeccuu s

110 peleHus pealIbHbIX 3a7a4 PUKIIATHOTO
XapakTepa

111 KonTponbHas paboTa:
"[locnenoBarenbHOCTH U nporpeccun”

112 HenpepsiBHbIE GYHKIIMU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIHI

114 CaoiicTBa (hyHKIIUH HETPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa (hyHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 THTEPBAJIOB JUIs PEIICHHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB U1l PELICHHUS
HEPaBEHCTB

118 Metoa UHTEPBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
(byHKUIMN 1715 pereHus 3a1a4d

120 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
(bYHKUMN 1715 pelieHus 3a1a4

121 [TepBast 1 BTOpasi NpOU3BOIHBIC PYHKIIUU

122 Ornpenenenne, reOMETPUUECKUN CMBICIT

MIPOU3BOAHOMN




Onpenenenue, GU3NUECKUI CMBICT

123 N 1
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOH K rpaduky 1
byHKIIH

195 VYpaBHeHHe KacaTeabHOU K rpaduky 1
byHKITIN

126 [Tpon3BOIHBIE STIEMEHTAPHBIX (PYHKINI 1

127 [Tpon3BOIHBIE STIEMEHTAPHBIX (YHKIIUI

128 [Tpown3BoHAST CyMMBI, TPOU3BEICHNUS, 1
YaCTHOT'O M KOMIO3HIMU (DYyHKIMH

129 [Tpou3BoHAs] CyMMBI, TPOU3BEICHHUS, 1
YaCTHOT'O M KOMIO3UIMU (QYyHKIMN

130 [TpousBoiHAsE CyMMBI, TPOU3BEICHNU, 1
YaCTHOT'O U KOMIIO3UIMH (PYyHKIMH

131 Kontposnbnas padora: "IIpousBognas" 1 1

132 [ToBTOpenue, 06001IEHNE, 1
CHUCTEMaTU3alMs 3HaHUW: "YpaBHEHHS"

133 [ToBTOpEeHme, 0600IICHNE, 1
cucreMaTtu3anus 3Hanuil: "OyHkuun"

134 HtoroBas kKoHTpoJbHAs paboTa

135 Wtorosas koHTpoJibHAs paboTa 1

136 [ToBTOpEHME, 0606H16H?e, 1
CHCTEeMaTHU3alus 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH s

JIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeneHne mpon3BOJHOM K
UCCIIeIOBaHMIO (PyHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeneHue mpou3BOJHON K
HCCIeI0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOIHOM K
UccleIoBaHuI0 (PyHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeHenre npor3BOIHON K
HCCIeI0BaHmI0 (DYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

[IpuMeneHue mpou3BOJHON K
UCcleIoBaHUIO0 (PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeHenre npon3BOIHON K
WCCIICIOBAHMIO (DYHKITHI HA
MOHOTOHHOCTB ¥ KCTPEMYMBI

Haxoxnenue HanOoJIbIIErO U

HaMMCHBIICT'O 3HAYCHU A HCHpepBIBHOI;'I

(GyHKINU Ha OTpe3Ke




Haxoxxnenne HauOoJbILIEro u
HAMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro U
HaWMEHBILIETO 3HAYEHUsI HEMTPEPHIBHOU
(GyHKIIUU Ha OTpe3Ke

10

Haxoxxnenne HanOombILIero u
HAaMMEHBIIIETO 3HAYCHUST HETIPEPBIBHOM
(GbyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(hyHKIMHM Ha OTpE3Ke

12

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GYyHKINU Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOM ISt
HaxO0KJICHUs HAWTy4IlEero peieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenre nporu3BOIHOMN ISt
HaXOXICHUA Hannquero pemeHI/m B
MPUKIIAHBIX 3a/1a4ax

15

[Ipumenenue npou3BOIHOM ISt
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOr0 GOPMYIION UK
rpaduKoM

16

[Ipumenenure npou3BOIHOM ISt
ONPEIETICHUS] CKOPOCTH U YCKOPEHUS




mpolecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukom

17 Kommozumus yHkiuit

18 Komnoszunus dhyHkiuit

19 Komnosurus ¢hyHkiui

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TIOCKOCTH

21 I'eomeTpuueckue 06pa3bl ypaBHEHUH Ha
KOOPAMHATHOW TIOCKOCTH

99 Kontponbnas padora: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

23 IlepBooOpazHasi, 0CHOBHOE CBOICTBO
epBOOOPA3HBIX
[lepBooOpa3HbIe dTIEMEHTAPHBIX

24 ¢dbyukuwmii. [IpaBuina HaxoKaCHUS
epBOOOPaA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 ¢dynkui. [IpaBuiaa HaXOXKACHUS
MepBOOOPA3HBIX

26 Nurerpai. I'eoMeTpU4eCKU CMBICI
UHTerpaia

97 Boruncnenue onpenenéHHoro HHTerpaia
o gopmyne Horotona-JleitOnuna

28 Brruucnenue onpenenéHHOro HHTerpaia
o opmyne Hetorona-JlelOauna

29 IIpumenenue nHTerpana as

HAXO0XJICHUS TUIOMIaIeH TUIOCKUX QUryp




HpI/IMeHeHI/IC HUHTCIrpajia 4

30 HaX0XJICHUS 00BEMOB reOMETPUICCKHUX
Ten

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
YpaBHEHUNU

39 [Tpumeps! pemennii qudQepeHnnarbHbIX
YpaBHEHUU
MaremaTHueckoe MOJICIMPOBaHHUE

33 peaTbHBIX ITPOIIECCOB C TTOMOIIBIO
maddepeHnnanbHbIX YpaBHEHU ]

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINHU, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue QyHKIUHU, UX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue QyHKIUHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuveckne QyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpudeckue QyHKINHU, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEW TPUTOHOMETPUUYECKUX

40 YpaBHEHUM C TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TIOMOIIBIO

TpHFOHOMeTqueCKOﬁ OKPY’KHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHHI C TIOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

44 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB

45 Pemienne TpuroHoMeTprUECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETPHYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUYECKUX
HEpPaBEHCTB
KonTponbnas pabota: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHHS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHHS

norapu)MHUECKUX HEPABEHCTB




OcHoBHBIC MCTO/bI PCIICHU

>4 norapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUUECKHX HEPAaBEHCTB
56 OCHOBHBIEC METO/IbI PEIIICHHS
Jorapu)MHIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHHS
UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
MppaIMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
MppaoOHAILHBIX HEPABEHCTB
61 I'paduueckre MeTOIbI peLIeHuUs
UppalMOHAIBHBIX YPaBHEHHH
62 I'paduueckre MeTO bl peIeHUs
UppalMOHAIBHBIX YPaBHEHHUH
63 I'paduueckue MeTo bl peLeHus
[OKa3aTeIbHbIX YPaBHEHUH
64 I'padpuueckue MeTo bl peLIeHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckre MeTOIBI peIICHNUS
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckre MeTOIbI peIeHUs
norapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs

Jorapu(MHUUECKUX HEPABEHCTB




68

I'padmueckue MeToAb! perieHus
MIOKAa3aTeNbHbBIX U JIOrapuOMUYECKUX
YpaBHEHUI

69

I'padnueckue MeToab! pemeHus
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUU

70

I'paduueckue MeTo bl peleHus
MOKAa3aTeNbHbBIX U JIOrapu(GMUYECKIX
HEPAaBEHCTB

71

I'padmyaeckue MeToABI peHicHUs
MOKA3aTEeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

72

KonTponbHas pabora:
"UppatmoHnaibHble, OKa3aTeJIbHbBIE U
norapudmMuUecKrue HepaBeHcTBa"

73

KommnekcHble yncna. Anredpandeckas 1
TpUrOHOMeTpHUecKas (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIA

74

KowmrmiekcHbie uncia. Anredpanyeckas v
TpUrOHOMETpHYecKast (POPMBI 3aMTUCH
KOMILJIEKCHOT'O Yncia

75

Apudmernueckue oneparum ¢
KOMIUTEKCHBIMH YHCITaMH

76

Apudmernueckue onepamnuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N306paxeHre KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH




I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCII Ha

8 KOOPAMHATHOW IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOT'O YHClia

80 ®opmyna Myaspa. Kopau N-oit cteneHn
13 KOMILJIEKCHOTO YHClia
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JUIs

81 pereHust pU3NYECKUX U F€OMETPUUECKUX
3a1a4

82 KontponbHas pabdora: "KomMruiekcHbie
gucna"

83 HarypanbHble 1 1ienbIe unca

84 HarypanbHble u 11empie uncia

85 [IpuMeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCEIl

86 [IpuMmeHeHre TPU3HAKOB IETUMOCTH
[EJTBIX YUCEIl

g7 [IpumeHeHne TpU3HAKOB IETMMOCTH
nensix uncen: HOJ u HOK

38 [IpuMeHeHre NPU3HAKOB JIEIUMOCTH
mensix uncen: HOJl u HOK

89 [IpumeHeHre TPU3HAKOB AETUMOCTH
LEJIbIX YUCEeJI: OCTATKU 10 MOIYJIIO

90 [IpuMeHeHre TpU3HAKOB IETUMOCTH
LIEJIBIX YUCEII: OCTATKU 10 MOIYJIIO
[IpumeHeHre TPU3HAKOB AETUMOCTH

91 LeBIX YUCell: aropuT™ EBkinna ans

pEIICHUS 3a4a4 B LEJIBIX YUCIIax




92

KonrtponsHas padora: "Teopus memnbix
gucen"

93

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CICACTBUA

94

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METOBI PELICHHS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUNU

96

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYIHOCTEW UppaI[MOHAIBHBIX
YpaBHEHUI

97

OCHOBHBIE METO/bI PELIEHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX
YpaBHEHUI

99

OCHOBHBIEC METO/IBI PEIICHHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUUECKUX
YpaBHEHUI

100

OCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHU I

101

HpI/IMCHeHI/Ie CHUCTCM K PCIICHUTIO
MATEMATHYCCKHUX 3aJa4 U 3a1a4 U3




pa3nuYHbIX 001acTe HAYKH U pealbHOM
KU3HU, MHTEPIPETalus OITy4eHHBIX
pE3yIbTATOB

102

[IpuMeHeHne cucTeM K perieHuo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nyHbIX 001acTe HAYKU U peaslbHOM
YKU3HH, HHTEPIIPETALUs OJTyYEHHBIX
pe3yabTaToB

103

[IpumeneHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 33/1a4 U 3a]1a4 U3
pa3IMYHBIX 00JIaCTEN HAYKU U PeaTbHON
JKU3HH, UHTCPIIPCTAlHA MMOJTYUCHHBIX
pe3yNbTaToB

104

KonrtponbHas pabdora: "Cucrembl
palnMOHAIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHHI"

105

PannonanbHble ypaBHEHHUSI C
napaMeTpamu

106

ParnmonanbHble HEpaBEHCTBA C
napameTrpamu

107

PanmonanbHble cUCTEMBI C TapaMeTpaMu

108

WppanuonansHble ypaBHEHUS,
HEpAaBEHCTBA C apaMeTpaMu

109

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

110

Iloka3aTenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

Iloka3aTenbHbIE CUCTEMEI C InmapaMeTpaMu

112

Jlorapudmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapudmuueckre CUCTEMBI C
napameTrpamu

114

Tpuronomerpudeckue ypaBHEHHUS C
napaMmerpamu

115

Tpuronomerpuyeckie HepaBeHCTBa C
napameTpamu

116

TpuUroHomMeTpUIeCKre CUCTEMBI C
rapaMmeTpamu

117

[TocTpoenue u ucciaenoBanue
MaTeMaTUYECKUX MOJEIIEN pealbHbIX
CUTYalHil C MOMOIIbIO YPABHEHUH C
rnapameTpamu

118

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJEJIEH peabHbIX
CUTyalHil C HOMOIIBIO CUCTEM
YPaBHEHUU C MMapaMeTpaMu

119

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJEJIEN peabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH C IapaMmeTpaMu

120

KonTponsHas padota: "3anauu c
napamerpamu”

121

[ToBTOpenue, 06001IeHNE,
cucTteMaru3aius 3HaHui: "YpaBHeHus"




122

[ToBTOpenue, 06001IeHNE,
cucTteMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpEeHME, 0000IICHME,
CHUCTEMaTH3alMs 3HaHU: "YpaBHEHHUS.
Cucremsl ypaBHeHUi"

124

[ToBTOpenue, 06001IeHNE,

cucreMaru3anus 3HaHui: "HepaBeHcrsa'

125

[ToBTOpenue, 06001IeHNE,

n

cucreMmaru3anus 3HaHuii: "HepaBeHcTBa

126

[ToBTOpEHmE, 0000IICHME,

cuctemaTuzanus 3Hanuii: "HepaBencrna"

127

[ToBTOpenue, 06001IEeHNE,
cucremaruzauus 3HaHui: "[IponsBogHas
U e€ npuMeHeHue"

128

[ToBTOpenue, 06001IeHNE,
cucrteMmaruzanus 3Hanuil: "lIponsBoanas
u e€ npumMeHeHue"

129

[ToBTOpenue, 06001IeHNE,
cucremartuzanus 3Hanuii: "[Ipon3BoaHas
U € npumMeHeHue"

130

[ToBTOpEHHE, 0000IICHME,
cucreMaru3auus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenue, 06001IeHNE,
cucTemMaTu3auus 3Hanui: "OyHkuun"

132

[ToBTOpenue, 06001IeHNE,
cucremaruzanus 3HaHu: "OyHkuun"




133 [ToBTOpenue, 06001IeHNE, 1
cucreMmaru3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpobHAs paboTa
135 HroroBas koHTpoibHas paboTa
136 [ToBTOpEHwme, o6o6meHI/vIe, 1
CHCTEMaTH3allnsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

VY4eOHbIe TpOrpaMMbl

[Iporpammbl 0011€00pa30BaTENbHBIX YUpeXIeHUH. Anredpa M Hayana MaTeMaTH4ecKOro
ananuza. 10-11 xnaccsl. — M.: [Ipocsemienue, 2018. CocraBurens: T.A.bypmucrposa
[Iporpammbl  o0mieoOpa3oBaTenbHbIX yupexaeHuil. ['eomerpus. 10-11 xmaccel. — M.:
IIpocsenienue, 2018.CocraButens: T.A.bypMucrposa

[Iporpammel 0011€00pa3oBaTENbHBIX yupexaeHu. Teopus BeposTHOCTEN U cTaThCcTUKA. 10-

11 xmaccet. — M.: MIIHMO: AO «MockoBckue yueOHUKH», 2004.CocTaBUTEINb:
T.A.Bypmucrposa

denepanbHBIN KOMIIOHEHT TOCYIAPCTBEHHOTO CTaH1apTa 001ero oopazoBanus (IpoPHIbHBINA
YPOBEHB)

Y4eOHuKH

Amumos 1. A., Komsrun 0. M., Tkauésa M. B. u np. AnreOpa 1 Hadajga MaTeMaTUYECKOTO
a”anu3a (6a30BbIif 1 npoduiabHbIi ypoBHH) 10, 11 knaceel. — M.:Ilpocsemnienue, 2023.
JI.C.Atanacsan, B.®.byry3oB, C.b.Kagomues u ap. I'eomerpus, 10-11 kiaccel (0a30BbIil 1
npoduabHEIA ypoBHH )-M.: [IpocBemenue,2018

10. H. Twopun, A. A. Makapos,l. P. Beicouxuii, 1. B. fmenko. Teopus BeposiTHOCTEN U
cratuctuka, 10-11 xmaccel. — M.: MITHMO: AO «MockoBckue yueOHukmn», 2004.

VY4eOHbIle mOCOOHS

B.T. Bparun, A. . I'paboBckuii. Bce mpeameTs! KOIbHOM MPOrpaMMBbI B CXeMax 1 Ta0InIax.
Anrebpa. 'eomerpusi.

JngakTuueckue MaTepuabl

Hunaktuueckue marepuaisl mis 10-11 kmaccos/M. U. labynun, M. B. TkauéBa, H. E.
®dénopona, O. H. [Tobpoa — M.: [Ipocsemienue.

3uB b. I'. I'eomeTrpus: nunaktuueckue marepuaiisl 1 11 kinacca. - M.: IlpocBemienue.
KonTtpomnbHble 3a1aHus

A. I1. Epmosa, B. B. T'ono6opoabko. CamocTOsITEIbHBIE U KOHTPOJIbHBIE pabOTHL. Anredpa.
11 k1. Pa3HOYpOBHEBBIE AUAAKTUUECKHUE MATEPHUAIIBI.

MeTtoauueckue peKOMEHalluu 110 U3YYEHHIO Kypca

Mertoanueckue pekomenaanuu st 10- 11 knacco/ H. E. ®€noposa, M. B. Tkauéa.
Caaksn C. M. Usyuenne reomerpun B 10-11 xmaccax / C. M. Caaksan, B. @. byty3o0B. — M.:
IIpocselenue.

CraTpu U3 HAyYHO-TEOPETUUECKOI0 U METOANUYECKOTO XKypHasa «MaremaTuka B IIKOJIE).
CraTtbu U3 €XEHEeAETbHOro Y4yeOHO-MEeTOquuecKoro mnpuiaoxeHuss Kk rasere «llepBoe
CEHTS0ps»

«Marematuka.

VY4eOHo-HarIsIHbIe MaTeprabl

WuTepakTuBHAs T0CKa, MPOEKTOP, KCEPOKC-TIPUHTEP-CKAHED.

Tabnuue! 1o MaTeMaTHKE.

WNupopmarnimonHo-MeToquueckoe odecnedyeHrne yueOHoro mnpoiecca

. HpOI‘paMMHO'HCI[&FOFPI“ICCKPIG cpeacTBa, peajin3yCeMbIC C IOMOIIBO KOMIIBKOTEPA

CD «1C: Penerurop. Marematuka» (KuM).

CD «I'eomerpus He 1t OTAMYHUKOBY» (HNU 3x0HOMHMKN aBHAIIMOHHON MTPOMBIIIUICHHOCTH).
CD «VYpoxu anreopst. 10-11kmacesn (B 2 4.) (KuM).

CD «Maremaruka. 5—11 knaccel. [Ipaktukymy.

CD «bonblast 371€KTpOHHAS! IETCKAst SHIUKIIONEINS 10 MAaTEMaTUKE.

2. lludpossie obpazoBarenbubie pecypcsl (LIOP) st moanep ki MOArOTOBKYM IIKOJIBHUKOB



WNHurepHer-nopran Bcepoccuiickol  OnuMMIIMAABl  IIKOJBHMKOB. — Pexum gocryna:
http://www.rusolymp.ru

BCCpOCCHﬁCKHe JAUCTAHIOUOHHBIC 3BPUCTUYCCKHUC OJUMIIMAABI MO MATCMATHKE. — CXKUM
noctyna: http://www.eidos.ru/olymp/mathem/index.htm
I/IHq)OpMaI_II/IOHHO-HOI/ICKOBa}I CUCTEMA «38,[[&‘11/1» . — Pexxum A0CTyma:

http://zadachi.mccme.ru/easy

3amaun: wHGOPMAIMOHHO-TIOUCKOBAs CHCTEMa 3aja4 M0 MaTeMaThke. — Pexum mocTyma:
http://zadachi.mccme.ru

KOHKprHI)IG 3aa4y 110 MAaTCMATHUKC: CHpaBOqHHK U METOAbI peHIGHI/ISI. — Pe)KI/IM IIOCTYI:[aI
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

Marepuansl (TIOJIHbIE TEKCTBI) CBOOOJHO PACHPOCTPAHIEMbIX KHUT 10 MaTeMaTuke. — Pexum
http://www.mccme.ru/free-books

Marematrka Jis OCTYMAIOIIKX B By3bl. — Pexkxum moctyna: http://www.matematika.agava.ru



http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://zadachi.mccme.ru/
http://zadachi.mccme.ru/
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.mccme.ru/free-books
http://www.matematika.agava.ru/
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