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I[osicHuTeIbHASA 3aIIUCKA.

Kypc «Anrebpa u Hauajga MaTeMaTH4YeCKOTO aHalM3a» SBISETCS  OJHUM
U3 HamOoJiee 3HAYMMBIX B MPOTrpaMMe CTapuieil MIKOJIbl, TOCKOJIBKY, C OAHOW CTOPOHBI, OH
obecrneunBaeT HHCTPYMEHTAIBHYIO 0a3y JUIsl M3yUEHUsI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB,
a ¢ Ipyroi CTOpoHbl, (GOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIILICHHE O0YyYarOIIUXCs Ha
YpOBHE, HEOOXOJUMOM [UIsl OCBOEHUS HMH(POPMATUKH, OOLIECTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH M JIPYTUX IUCUUIUIMH. B paMkax naHHOro kypca oOydaromuecs: OBJIaJeBarOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKH, KOTopas (OpMYJIHUPYET CBOU JOCTHKEHUS B
MaTeMaTH4eckoit popme.

Kypc anreOpsl u Hayanm MaTeMaTHYeCKOro aHaliM3a 3aKJIaJbIBa€T OCHOBY
JUISl YCTIICUTHOTO OBJIAJICHUSI 3aKOHAMU (DU3UKHU, XUMHUH, OMOJIOTHUH, TOHUMAHHUSI OCHOBHBIX
TEHJICHIIUM Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KU3HU, MO3BOJIIET OPUEHTUPOBATHCS
B COBPEMEHHBIX HHU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIOJIB30BATh MX
JUIsl ajmpHenIero oOpa3oBaHus M B TMOBCEIHEBHOW XU3HU. B TO ke Bpemsi OBlajeHHE
a0CTPAKTHBIMH W JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSIMHU aireOpbl U MaTeMaTHYECKOTO
aHallu3a pPa3BHUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTb,
JOKA3bIBaTh YTBEPXKACHUS C T[OMOINBI0 MHAYKIMM W PacCyXKIaThb JIETyKTHUBHO,
UCIIOJIb30BAaTh 0000UIEHNE M KOHKPETH3alMI0, a0CTparupoBaHue U aHAJOTuio, (popmMupyer
KPEaTUBHOE U KPUTHUYECKOE MBIIIICHHE.

B xome wusyueHuss kypca «AnreOpa u Hadajga MaTeMaTUYECKOTO aHAIU3a»
oOy4aromuecs MoIy4yaloT HOBBIM ONBIT PEHICHHs] MPUKIATHBIX 33]1a4, CAMOCTOSITEIbHOTO
MOCTPOCHUSI MaTEeMAaTHYECKUX MOJIETIEH peaabHbIX CUTyallui, MHTEPIPETALUN TTOJTYyUYECHHBIX

pelieHuid,  3HAKOMATCS ¢ NpUMepaMH  MaTeMaTHYeCKUX  3aKOHOMEpPHOCTEH
B MPUPOJIC, HAYKE U HUCKYCCTBE, C BBIIAIOIIMMUCS MATEeMATUYECKUMH OTKPBITUSIMH M HMX
aBTOpPaMHU.

Kypc oOnamaer 3HaYWTENbHBIM  BOCIHTATEIBHBIM  TIOTEHIIMAIOM, KOTOPBIU
peain3yercsi Kak 4yepe3 yuyeOHbI MaTepHall, ClIoCOOCTBYIONINI (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHMS, Tak M uepe3 crneuu@uky ydeOHOH JesATelabHOCTH, Tpedyrolen
NPOJOJDKUTENIFHOW  KOHIIGHTPAlMM ~ BHUMAHHUS, CaMOCTOSITETBHOCTH, aKKypaTHOCTH
¥ OTBETCTBEHHOCTH 34 MOJIyYE€HHBIN pe3ysbTar.

B ocHoBe MeToauku 0o0y4yeHus anreOpe U HadajaM MaTEMaTHYECKOTO aHalu3a JICXKHUT
NeSITETbHOCTHBINA PUHITUT 00YYCHHS.

B crpykrype ydeOHOro Kypca «AnreOpa W Hadajla MaTEeMaTHYECKOTO aHaJIH3a»
BBIJICJICHBI CIIEYIOIIHe CoZiepKaTeIbHO-METOMUECKIE JMHUH: «Yucna
U BbIYHCICHHS», «DyHKmMH W rpadukm», «YpaBHEHUS H HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanmm3a», «MHOKeCTBa W JIOTWKa». Bce OCHOBHBIC COJNEp)KATEIBHO-
METOAMYECKUE JTMHUN U3YYaroTCs Ha MPOTSHKEHUH JIBYX JIET 00yUeHHUsI Ha YPOBHE CPEAHETO
obmiero o0Opa3oBaHMsA, €CTECTBEHHO IOMOJHAA APYr JApyra M MOCTENEHHO HACHIIAsACh
HOBBIMH TeMaMH W paszjenamu. JlaHHBI Kypc SBISICTCS WHTETPATHBHBIM, ITOCKOJIBKY
o0benuHsIeT B ce0e cojepKaHHEe HECKOJBKMX MAaTeMAaTWYeCKUX TUCIMIUIMH, TaKAX Kak
anreOpa, TPUTOHOMETPHUS, MAaTEeMAaTUYECKUI aHaIN3, TEOPUS MHOXKECTB, MaTeMaTU4YecKas
noruka u gapyrue. [lo mMepe Toro kak oOydaromruecs: OBJIAJCBAIOT BCE Oosiee IMUPOKUM
MaTeMaTUYECKUM amlapaToM, Y HUX MOCIEI0BATENIEHO (hOPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMAaTHYECKyI0 MOJEIb pPEaJbHONW CUTyalud, NPUMEHATH 3HAHHA,
NOJYYCHHBIE MPH W3YYCHHUU Kypca, JUIA PELICHHs] CaMOCTOSTENBHO C(HOPMYITUPOBAHHOU
MaTeMaTH4eCKOM 3a/1a4uu, a 3aTeM UHTEPIPETUPOBATH CBOI OTBET.

CopepxaTenbHO-MeTOMYeCKass JMHUSA «Yucna ©  BBIUMCICHUS»  3aBepuiaeT
(dopmMHupOBaHHE HABBIKOB MCIOJIB30BAHMS JEHCTBUTEIBHBIX YHCET, KOTOPOE OBUIO HA4YaTo
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Ha YpOBHE OCHOBHOro 001iero oopa3zoBanus. Ha ypoBHe cpeaHero oOiiero oopa3zoBaHus
ocoboe BHHUMaHHE yhaensercs (OPMHUPOBAHUIO HABBIKOB pPAIIMOHAIBHBIX BBIYUCICHUIH,
BKJIIOYAIOIIMX B Ce0sl MCIONBb30BAaHUE PA3WYHBIX (POpPM 3amUCH YHUCIIA, YMEHHE JeNaTh
MPUKUJIKY, BBITIOJHIATh NPUOTUKEHHBIE BBIUMUCICHUS, OICHUBATH YUCJIOBBIC BBIPAKECHUS,
paboTath C MaTEeMaTHMYECKUMU KOHCTaHTaMHU. 3HAKOMbIE OOYyYaloIIMMCSi MHOXKECTBa
HAaTypaJIbHBIX, LEJIbIX, pAalUOHAJIbHBIX M JICUCTBUTENIBHBIX YHUCEN  JIOMOJHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCEl. B KaXXIOM U3 3THUX MHOKECTB PaCCMaTpUBAOTCSA
CBOICTBEHHbIE €My creu(pUUYECKUe 3aJ1a4il U Ollepaliu: JeJIEHUE HaIENo, OIepUPOBaHUE
OCTaTKaMM Ha MHOXXECTBE IeJbIX YHCed, OcOo0ble CBOMCTBA pallMOHAIBHBIX U
UppAlMOHANIBHBIX YHWces, apu(dMeTHYecKue Orepamnu, a TakkKe H3BICYCHHE KOpHS
HaTypaJIbHOM  CTEIIEHM  Ha  MHOXKECTBE  KOMIUIEKCHBIX  4uncen.  bmaromaps
IIOCJIEIOBATEIBHOMY  PAaCIIMPEHUI0 Kpyra HCIOJIB3YEMBIX YHCEI W 3HAKOMCTBY
C BO3MOXKHOCTSIMU HMX TPUMEHEHUsS [UIs pEIIeHUs pa3InyHbIX 3aaad  (popmupyercs
IIPEACTABICHUE O €IMHCTBE MATEMAaTHUKH KaK HAyKHM M €€ pOJM B IIOCTPOCHHH MOJECIIEU
peaIbHOTO MUPA, IMUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETHU3AIH.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCEro oOy4eHUs B
CTapllieil IIKoJie, MOCKOJbKY B KaxkaoMm paszzaene [IporpamMmbl MpeaycMOTPEHO pelIeHHE
COOTBETCTBYIOUIMX 3ajad. B pe3ynapraTe oOywaroniyecsi OBJIaJE€BAlOT Pa3IUYHBIMU
MeToAaMu pemeHns palOHAIbHBIX, HUppaIMOHATBHBIX, MOKa3aTeIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUYECKUX YPaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXKe
3a1a4, COAEep)KalMX MapaMeTpbl. llomydeHHble yMEHHsS IIMPOKO MCHOJB3YIOTCA IpPH
UCCIIEIOBAaHUU (PYHKIMI C MOMOUIBI0 IMPOU3BOJHOM, IPHU PEIICHUH NPUKIAIHBIX 33a1a4 U
3alad Ha HAXOXJEHWE HauOOJBIINX W HAWUMEHbINIUX 3HAa4YeHW QyHKuU. JlanHas
colep)KaTtenbHas JIMHHS BKIIOYaeT B cels Takke (HOpMHUpPOBAHUE YMEHUU BBITIONHATH
pacuétel 1o ¢dopmyaaMm, NpeoOpa3oBaHMS  pAlMOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHUH, a TakKXKe BBIPAKECHHUH, COAEPKAIIUX CTENCHU W
norapudmbl. brarogaps nzydeHuro anredpandeckoro Marepuana MpouCXOoIUT JalbHEHIIee
pPa3BUTHE AJTOPUTMUYECKOrO M aOCTPAKTHOIO MBIIUIEHUST 00ydarommxcs, GopMupyoTcs
HaBBIKU JIEYKTUBHBIX PACCyXJACHUH, paOOThl C CUMBOJBHBIMU (hOpMaMu, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJIE PAaBEHCTB M HEPABEHCTB. AjireOpa mpemjaraet
a¢deKTHBHBIE MHCTPYMEHTHI JIJISl PEIICHUSI TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aj1ad,
HaIJISITHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxatenbHo-MeToauuecKkas JUHUS «DyHKUIMU U TpaduKu» TECHO MeperieTaeTcs
C IPYyTUMH JIMHUSAMH Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE 33a/1a€T MOCJIEI0BATEIbHOCTD
U3yueHus wmarepuana. M3ydeHue CTENeHHOW, IMoKa3aTeIbHON, JOorapuMUUECKOr H
TPUTOHOMETPUYECKNX (PYHKIIMNA, UX CBOWCTB M TpaduKOB, MCIOIb30BaHUE (YHKIUH IJIs
pelieHus 3a1a4 U3 APYruX y4eOHBIX MPEAMETOB M PEabHOW JKM3HU TECHO CBSI3aHO Kak C
MaTeMAaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUW W HepaBeHCTB. lIpu 3TOoM
Ooiblloe BHUMaHuE yjaensercs (OpMHPOBAHUIO YMEHHUS BbIpaxkaTbh (opmyiaamu
3aBUCUMOCTH MEX]ly pa3jMYHbIMU BEJIWYMHAMH, HCCIIEIOBaTh MOJy4YeHHbIE (QYHKIIUH,
cTpouTh X rpaduku. MaTtepuan 3TOil coaep)KaTeNbHOW JWHUHM HAleleH Ha pa3BUTHE
YMEHUM ¥ HaBBIKOB, MO3BOJSIOMIUX BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOM (opme: aHamUTHYECKOW, rpaduueckod u cioBecHoil. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIICHHUS, CMIOCOOHOCTH K OOOOIICHHUIO |
KOHKPETU3aLUH, UCIIOJIb30BAHUIO AHAJIOTHM.

CopnepxarenbHass JnuHHUS  «Havana  maTemaTMyeckoro aHanu3a»  MO3BOJISET
CyIIECTBEHHO pacCIIMpUTh KpPyr KaK MaTeMAaTHYEeCKUX, TaK M MPUKIAIHBIX 3aj]ad,
JOCTYITHBIX OOYYaromMMCs, TaK KaK y HUX TOSBJISIETCS BO3MOXKHOCTh CTPOUTH Tpaduku
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CJIOXHBIX (DYHKIIMA, OMpPENesiTh WX HAUOOJBIINE M HAUMEHBIINE 3HAYCHUS, BBIYHUCISATH
mwiomaad GUryp m oObEMBI TeJ, HaXOJWTh CKOPOCTH M YCKOpPEHHUs IpolieccoB. JlaHHas
cozep)KaTeabHasl JUHHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOCHUS MAaTEeMaTUYECKUX
MOJIeJIel pealbHbIX CUTYAIlNi, MO3BOISET HAXOAUTh HAWTYUIIIEe PEIICHUE B TPUKIIAIHBIX, B
TOM  4YHUCJE  COLMAIbHO-DKOHOMHUYECKHMX, 3aJadaX. 3HAKOMCTBO C  OCHOBaMH
MaTeMaTHYEeCKOTO aHalh3a CIIOCOOCTBYET pa3BUTHIO abCcTpakTHOro, ¢GopmaiabHO-
JIOTUYECKOTO W KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUM PpPACIO3HABATH
MPOSIBJICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HalT O
BBIJIAIONINXCS pe3yJIbTaTax, MOJIyYEeHHBIX B X0J/I¢ pa3BUTHS MaTEeMaTUKH KaK HayKH, U 00 uX
aBTOpax.

ConepxarenbHo-MeToau4eckast auHUs «MHOXecTBa W JIOTHKa» BKIIOYaeT B ceOs
AJIEMEHTHl TEOPUU MHOXECTB U MATEeMaTHYECKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIC
MPEJICTABICHUS MIPOHHU3BIBAIOT BECh Kypc IIKOJIbHOM MaTeMaTUKH
U MpeJjiararoT Hanbojee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONINN BCE pa3/iesibl MaTeMaTHKU
u e TPWIOKEHUWW, OHMU CBA3BIBAIOT pPa3HbIE MAaTEeMaTHYECKUE JAUCIUTUIINHBI
U UX TPWIOXKEHUS B efauHoe Ienoe. [IoaToMy BaKHO JaTh BO3MOXKHOCTH 00ydYaromemycs
MMOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MAaTE€MaTHKHU M HCMOJIb30BaTh
€ro ISl BRIPQKEHUSI CBOMX MbICEH. J[pyruM BaXKHBIM MPU3HAKOM MAaTEMaTHUKH KaK HayKu
cleayeT TpPU3HATh CBOMCTBEHHYID €H CTpPOrocTh OOOCHOBAaHMH H  CIIEJOBAaHUE
ONpENENEHHBIM MpaBWJIaM IOCTPOCHUS JOKAa3aTeNbCTB. 3HAKOMCTBO C 3JIE€MEHTaMHU
MaTEeMaTHYECKOM JIOTUKH CTIOCOOCTBYET Pa3BUTHIO JOTHUUYECKOTO MBIIIJICHUS 00Yy4YaroInXCs,
MO3BOJISIET UM CTPOUTH CBOM PACCY’XKJICHUSI Ha OCHOBE JIOTHYECKHX MpaBui, (GpopMupyet
HAaBBIKM KPUTUYECKOT'O MBILIJICHUSI.

B kypce «Anrebpa m Havama MaTEeMaTHYECKOTO aHAM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYEeCKOTO MOJEIUPOBAHMS, KOTOPhIE MPU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHUIO
HaBBIKOB TIOCTPOCHHUS MOJENIed pealbHbIX CHUTyallud, HCCIEJOBAaHUS JTHX MOJEIeH C
MOMOIIBIO armapaTa ajareOpbl U MaTeMaTHYeCKOro aHalin3a, MHTEPIPETAUU MOTyUYEeHHBIX
pe3ynbTaroB. Takue 3agaHusl BIUIETEHBI B KXl U3 pasaenioB [IporpaMMebl, MOCKOJIBKY
BECh MaTepuall Kypca IIMPOKO HCIOIB3YeTCsS [JIsl PEIICHHs] MPUKIaAHBIX 3amad. [lpu
pEIICHUH PEeabHBIX MPAKTHYECKUX 3a/1ad oOydaroliuecs pa3BUBAIOT HAOIIOAATENLHOCTD,
YyMEHHE HaxXOJIWUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCsi, HCIONB30BATh AHAJOTHUIO,
000011aTh ¥ KOHKPETU3UPOBATH MpobieMy. JleaTenbHOCTh 10 (POPMUPOBAHUIO HABHIKOB
pelieHus TPUKIAJHBIX 3aJlad OpraHu3yeTcs B TMpPOIECCe H3YUYEHHMsS BCEX TeM Kypca
«Anrebpa 1 Havyalla MATEMaTUYECKOTO aHAIA3a.

OO0m1ee 4nCIIo YacoB, PEKOMEHIOBAHHBIX JJISI M3YYECHHS YU4eOHOTO Kypca «Anredpa u
Hayaja MareMaTudeckoro aHammsa» - 238 uacoB: B 10 kmacce - 102gacoB (3 waca B
Heneno), B 11 kiacce - 136 yacoB (4 yaca B HEJETIO).

Coaep:xanmne o0ydyenus B 10 kiacce.

Ywucna u BBIYUCICHUS.

Panmonanbupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TMPOIICHTHI,
OeckoHeuHbIe TIepuoandeckue apoou. Ilpumenenne ApoOeil W MPOIEHTOB IS peHICHUS
MPUKIIATHBIX 331249 U3 PAa3IMYHBIX OTpaced 3HAHUI U peaIbHON KU3HHU.

JleficTBUTENIbHBIC qucna. PanmionansHbie u UppallOHANIbHBIE  YHCIIA.
Apudmernyeckre omnepanuyd ¢ AEHCTBUTEIBHBIMU YHCIaMH. MOaynb JIEHCTBHUTEIHHOTO
yuciaa U ero cpoictBa. [Ipubmmxk€HHbIE BBIUMCICHUS, MPABUIIa OKPYIJICHHS, MPUKUIKA
Y OLICHKA pe3yJIbTaTa BHIYUCIICHUI.

Crenenp ¢ 1enblM mnokaszareneM. bunom Hrprotona. Mcnonp3oBaHue MOIXOOSAIIEN
GbOopMBI  3amUCH  JIEWCTBUTENBHBIX YHCEN JUIS  PEIICHUS MPAKTUYECKUX  3a/1a4
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Y IIPEACTABJICHUS JAHHBIX.

Apubmernyeckuil KOpeHb HaTypaJIbHOM CTETIEHH U €ro CBOICTBA.

Crenenb ¢  palMOHAJBHBIM  IOKa3zareleM W €€  CBOWCTBA,  CTEICHb
C JCUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uucna. CoiicTBa iorapupma. JlecITUUHbIE U HATypaAJIbHbIE TOTaPU(PMBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC YUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC
Y apKTAaHI'€HC YUCJIOBOTO apryMEHTA.

VYpaBHEHHS U HEPABEHCTBA.

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHHUS U YpaBHEHUI-CIIeICTBUSA. HepaBeHCTBO, pelieHue HepaBEeHCTBaA.

OcCHOBHBIE METOABI pEIHICHHS MLEJIbIX U JpOOHO-pAallMOHAIBHBIX YpaBHEHUI
Y HEPaBEHCTB. MHOrOWIEHBI OT OJTHOM ITEPEMEHHOMN. [le1eHne MHOTrO4JIeHa Ha MHOTOWIEH C
octaTkoM. Teopema bezy. MHorounens ¢ nenbiMu koddduimenramu. Teopema Buera.

[IpeoGpa3oBaHus YUCTOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIEHN U KOPHHU.

Hppaunonanbasle  ypaBHEHMS. (OCHOBHBIE METOABI PELICHUS HWPPALHOHAIBHBIX
YpPaBHECHUH.

[lokazaTenpHble ypaBHEHUs. (OCHOBHBIE METOABl PELIEHUS  IOKAa3aTEJIbHBIX
YPaBHEHHU.

[TpeoGpa3oBanue BbIpaKeHUI, CoAepKAIINX JIOTapU(MBI.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUUYECKUX
YPaBHEHHU.

OcHoBHBIE TpUroHOMeTpuueckue ¢opmyinsl. IIpeobpasoBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUH. PellieHne TpPUroHOMETPpUYECKUX YPABHEHU .

Pemenue cucreM nMHEHHBIX ypaBHEHMU. MaTpuua CUCTEMBI JIMHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUUYECKHUHA CMBICI W CBOMCTBA, BBIYMCIICHHE
€ro 3HAYCHMsI, IPUMEHEHHUE ONPENCIUTENS Ul PEIICHUs] CUCTEMbI JIMHEWHBIX YPaBHECHU.
Pewrenne npukimanHeIx 3a1a4 ¢ OMOLIBIO CUCTEMBI JUHEHHBIX ypaBHeHMU. MccienoBanue
MMOCTPOEHHOW MOJIENIU C MOMOIIBIO MAaTPUIL U ONPECTUTEIICH.

[TocTpoeHne MaTeEMaTUYECKUX MOJENEN pEeaIbHOW CUTyallud C MOMOUIbIO YPaBHEHHUM
U HEpaBeHCTB. [IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a1a4
W 3a]71a4 U3 Pa3NIUYHBIX 00JIacTel HAYKU U peabHON KU3HU.

OyHKIMY U TpaUKH.

OyHKIMs, cnocoObl 3aganust QyHKIUU. B3aumuo oOpaTtHble ¢pyHkuuu. Kommosunus
byskumii. I'padux pyHkmu. DneMeHTapHble npeodpa3oBaHus TpaduKoB (YHKIIUHA.

O6nacte ompeneneHus W MHOXKECTBO 3HaueHUM QyHkouu. Hymu ¢yHkuum.
[IpomexxyTku 3HaKomocTossHCTBa. Y&TrHple u  Heu€THhie (QyHkiuu. [lepuogmyeckue
¢ynkmmu. IIpomMexxyTKu MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl 1 MUHUMYMBI (DYHKIIHH.
HaunOosnpiiee v HanMeHblee 3HaY€HUST (PYHKIIMN Ha IPOMEKYTKE.

Jlunelinasi, KBaApaTWUyHas W  JpOOHO-TMHEHHAs  QyHKIHH. DJIEMEHTApHOE
HCCJIeIOBAaHUE U MOCTPOCHUE UX IPaPUKOB.

CrenenHas ¢yHKIHMS C HaTypajdbHBIM M HEJNbIM TMOKa3zaTeseM. EE cBolicTBa
u rpapuk. CBoicTBa U rpa@uK KOpHS N-Ooi CTENEeHH Kak (YHKIUU OOpaTHON CTENeHU
C HAaTypAJIbHBIM [10KA3aTEJIEM.

[lokazatenpHass u Jorapupmudeckas (QyHKIMM, HX CBOHMCTBA H TpaduKH.
Hcnonp3oBanne rpadukoB GyHKIHHA U pEIICHUS] YPAaBHEHUH.

TpuronoMmerpuueckasi OKPY>KHOCTb, OIpEACICHUEe TPUTOHOMETPUUECKUX (PYHKIIHIA
YHMCIIOBOTO ApryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEATbHBIX MpoIeccax U sBIeHUAX. I paduxu
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peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTnyeckoro aHajinsa.

[locnenoBaTenbHOCTH,  CHOCOOBI  3aJaHUsl  MOcieqoBaTeNbHOCTEH.  Mertog
MaT€MaTH4EeCKOM WHAYKIUMU. MOHOTOHHBIE M OIPAHWYEHHBIE IIOCIEAOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHS] MATEMaTHYECKOIO aHAIN3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudmerndeckass W TreoMeTpuueckass Tmporpeccud. beckoHeuHo yObIBaromias
reometpuueckas mnporpeccus. CymMa OECKOHEUHO yOBIBAalOIIEH T'€OMETPUUECKOM
nporpeccuu. JIMHEHHBIM M OKCIOHEHUHMANbHBIM pocT. Yucno e. dopMmyna CIIOKHBIX
npoueHToB. VMcnonap30BaHME NPOrpPECCUU I PELICHUS PEalbHbIX 3a7ad IMPUKIIATIHOIO
XapakTepa.

HenpepbiBHble (QyHKIIMU W uX cBoilcTBa. Touku paspeiBa. ACUMOTOTHI TI'padUKOB
¢yukuui. CpoiicTBa (yHKUMI HENpEpHIBHBIX Ha OTpe3ke. MeToa HHTepBaJoB
JUIsL pelieHus] HepaBeHCTB. [IpuMeHeHrne CBOWCTB HEMpPEepPhIBHBIX (DYHKIMM NS perieHus
3a/1a4.

[lepas u BrOpas mpousBoaHble (yHKIMU. OnpeneneHue, TeOMETPUUECKUI
U GU3MYECKUIA CMBICIT TPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIIUU.

[TpousBonHble aneMeHTapHBIX GyHKIUN. [IpousBomHAas CyMMBbI, NPOHU3BEICHUS,
YaCTHOT'O U KOMITO3ULIUN (DYHKIIHH.

MHoOkecTBa U JIOTHKa.

MHoOXxecTBO, Olepallud HaJl MHOXECTBaMM WU HUX CBOilcTBa. J(narpammsl Diinepa—
Benna. IIpuMeHeHHE TEOPETMKO-MHOKECTBEHHOIO ammapaTra il OINHCAHMUS peabHBIX
IPOLIECCOB U SIBICHUM, IIPU PELUICHUH 334a4 U3 JPYTHX yYeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIC YPABHEHU.

Conep:kanue 00yyenus B 11 kiacce.

Uucna v BBIYKCICHUS.

HarypanpHele u nensie uncna. [IpumeHeHre NPU3HAKOB AEIMMOCTH LEIBIX YHUCEI,
HauOospmmii o0t genutens (nanee - HOJl) u Haumensinee oOiiee kpatHoe (manee -
HOK), octatkoB o moyto, anroputmMa EBkina 1uist pemieHus 3a7a4 B [eJIbIX YhCIIax.

KommnekcHple uumcia. Anrebpanueckas MU TpUTOHOMETpUYecKas (OpMBI 3alucu
KOMIUIEKCHOTO yHuclia. ApupMeTHYeCKHe OINepalud C KOMIICKCHBIMU  YHCIIAMHU.
N3o00paxkeHne KOMIUIEKCHBIX YHCEI Ha KOOpPJAWHATHOW TMiockoctu. dopmyna Myaspa.
KopHu n-oii crTeneHu U3 KOMIUIEKCHOrO u4ucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN
JUIA pereHus PU3NIeCKUX U TeOMETPUIECKUX 3a/ad.

YpaBHEHUS U HEPABEHCTBA.

Cucrema M COBOKYIIHOCTh YPAaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS. PaBHOCWIIBHBIE HEPABEHCTBA.

O160p KOpHEH TPUTOHOMETPHUYECKHUX YPaBHEHHUH C MOMOUIbIO TPUTOHOMETPUUYECKON
OKPY>KHOCTHU. PellieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIlICHUS TOKA3aTeIbHBIX U JIOTapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJIBI  PEHIEHUSI CHCTEM U  COBOKYNHOCTEW  pPAallMOHAJIBHBIX,
UppalMOHANIbHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMHUUECKUX YPABHEHUN.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKHUX 3a1a4 U
3a/1lay U3 pa3jM4YHbIX O0JIacTell HAyKW W peallbHOM >KM3HU, MHTEPIIpEeTalus MOJy4eHHBIX
pe3yJIbTaToB.

OyHKUIMYU 1 rpaduKH.



['padux xommozummu ¢GyHKIUA. ['eomeTprueckne o0pas3bl ypaBHEHUN W HEPABEHCTB
Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U Ipa(UKH.

['padnueckre MeTOAbl PELICHUS ypaBHEHMH M HepaBeHCTB. ['paduueckre MeTobl
pelieHus 3a1a4d ¢ napaMeTpaMu.

Hcnonp3oBanue rpaukoB byHKIMA JULSL WCCIIEI0BAHMUS IIPOLIECCOB
Y 3aBHUCUMOCTEMN, KOTOPbIE BO3HUKAIOT IPH PELICHUH 3a7a4 U3 APYTUX y4E€OHBIX MIPEIMETOB
Y PEaJbHOU KU3HU.

Hayayia MaTeMaTH4eCKOro aHanu3a.

[IpumeHeHnne nPOM3BOAHOM K HcciaenoBaHMIO (YHKIUMH Ha MOHOTOHHOCTB
U 3KcTpeMyMbl. HaxokneHue HamOoNbLUIEr0 M HAMMEHBIIEr0 3HAYEHUN HENpephIBHOU
(GyHKIMHU Ha OTpE3KeE.

ITpuMmeHeHre MPOU3BOAHOM I HaXOXKIECHHsI HAWIy4lIEro pelIeHUs B IPUKIATHBIX
3ajayax, Ui ONpENEJICHUs CKOPOCTH M YCKOpPEHHUs Mpollecca, 3aJaHHOro (opmyion
WM TPAQUKOM.

[TepBooOpasHas, OCHOBHOE CBOICTBO nepBOOOpa3HBIX. [IepBooOpa3Hbie
3lIieMeHTapHBIX pyHKUMH. [IpaBuina Hax0X1eHUs IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpuyeckuii CMBICT HMHTErpaja. Belumciaenue onpenesn€éHHOro
uHTerpana no ¢popmyne Hetotona—JleiiOuuua.

[IpuMenenne uHTErpana Juid HaXOXKIEHUS IUIOMAAEH IMIOCKUX ¢Guryp u oO0bEMOB
F€OMETPUYECKHUX TEIL.

[Tpumepsr  pewmenuit  guddepeHIuanbHBIX  ypaBHEHUU. Maremarnueckoe
MOJICIMPOBAHNE PEATBHBIX MPOLECCOB C MOMOIIBIO AU(PPepeHINATBHBIX YPaBHEHUH.

Ilnanupyemble mnpeaMeTHbIEe pe3yJbTAaThbl OCBOeHHUS (enepanbHOil padouei
NporpamMmMsbl Kypca «AJjredpa ¥ Ha4ajaa MaTeMaTHYECKOr0 aHAJIM3a» HA YIJIy0JEHHOM
YPOBHE HA YPOBHE CpeHero o01ero 00pa3oBaHusl.

K xonny o0yuenusi B 10 kiacce oOydarmuiics MOJIYYHT CISAYIONUE TPEIMETHBIC
pe3ynbTaThl O OTAENIBbHBIM TeMaM (enepabHON padoueil mporpammel Kypca «Anredpa u
Hayaja MaTEMaTUYECKOTO aHAJIN3a»:

Uucna v BBIYUCICHUSA:

CBOOOJIHO  ONEpUPOBATHh  MOHATUSAMHU:  pPALMOHAJIBHOE  YHUCIO, OECKOHEYHas
nepuoaudeckas ApoOb, MPOLEHTHI, UPPALMOHAIBLHOE YHUCIO, MHOYKECTBA pallOHAJIbHBIX
U JICUCTBUTEIIBHBIX YHACEI, MOAYJIb JEHCTBUTEIBHOTO YHCIIA;

OpPUMEHSATh  JpoOM W TPOUEHTHl  JUIsl  pelieHWs  NPUKIATHBIX  3a71ad
W3 PA3JIMYHBIX OTPACIICV 3HAHUM U PEATbHOMU KU3HU;

OPUMEHITh NPUOTMKEHHBIE  BBIYUCICHUS, TpPaBUJIA OKPYTJEHUS, MPUKUIKY
U OLICHKY Pe3yJIbTaTa BEIYMCIICHU;

CcBOOOJIHO OMEpPUPOBATH MOHATHEM: CTENEHb C LEJNbIM IOKa3aTeleM, HMCIIOJIb30BaTh
NOAXOIAIYI0 (popMy 3amucu IeHCTBUTEIBHBIX YUCEI AJIsl pELICHHs IPaKTUYECKUX 3a/ad U
IIPEACTABICHUS JaHHBIX;

cBOOOJIHO ONIEpUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOM CTENECHH;

CBOOOIHO OMEpUPOBATh MOHATHUEM: CTENEHb C PAllMOHAIBHBIM MTOKA3aTEJIEM;

CBOOOJIHO ONEepUpOBaTh MOHATUSAMU: JIOrapu(mM yucia, AeCITUYHBIE U HATypallbHbIE
JorapuMsI;

cBOOOJIHO OTIEPHPOBATH MOHATUSMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa;

OIEpUPOBATh NOHATUAMHU: AapPKCHHYC, apPKKOCMHYC U apKTaHI€HC YHCIOBOIO
apryMeHTa.



YpaBHEHUS U HEPABEHCTBA:

CBOOOIHO  ONEpUPOBATH MOHATUSAMHU: TOXAECTBO, YpPaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPaBHEHUS-CIIE/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh PA3IUYHBIE METOMABI PEUICHHUS PAIMOHANBHBIX U APOOHO-paIlMOHATBHBIX
ypaBHEHUH, TPUMEHSATh METOJ NHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB;

cBOOOJIHO ONEPUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHOI IepeMeHHON, MHOTOWIEH C
HnenbpMA Ko QUIIMeHTaMd, KOPHM MHOTOYIEHA, NPUMEHSTH JEJICHHE MHOTOWICHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3aaay;

CBOOOJIHO OINEpUpPOBaTh NOHATUSAMHU: CUCTEMa JIMHEHHBIX YypaBHEHHUH, Marpuia,
OIpeNeanTeNb MaTpUllbl 2 X 2 U €ro reoMeTpUYEeCKUi CMBICI, MCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X2 ui BBYUCIEHUS €ro 3HAYCHHS, NPUMEHSITh ONPECIUTENN
JUI PEUICHHS CHUCTEMbl JIMHEWHBIX YPaBHEHHWH, MOJACIHPOBATh pEATbHBIC CHUTYaIlHH
C IIOMOUIbI0 CHUCTEMBl JIMHEHHBIX YypaBHEHHH, HCCIEI0BaTh IOCTPOCHHBIE MOJEIN
C TIOMOIIBI0 MATPUI] B ONPEeTTUTENICH, HHTEPIPETHPOBATH MOTYyUYECHHBINA PE3yIbTaT;

MCIIOJIb30BATh CBOMCTBA JEHCTBUI C KOPHSAMHU JUIsl peoOpa30BaHus BbIPAKEHUN;

BBIMOJIHAT ~ NPEOOPAa30BAHUS YHCIOBBIX  BBIPAKEHUH, COJAEpXKAIIUX CTENEeHU
C palOHAIBHBIM I10Ka3aTeNIeM;

UCIIOJIb30BAaTh CBOWCTBA JIOTapu(MOB Uil NpeoOpa3oBaHUsd JIOTapUPMUUYECKUX
BBIPA)KCHUM;

CcBOOOIHO  ONepUpOBaThb  MOHATUSMHU:  HppalUOHAJbHBIE,  IOKa3aTelIbHbIE
U JorapuMHUUECKHUe YpaBHEHHS, HAXOAWTh WX PEIICHUS C TOMOIIBI0 PAaBHOCHIBHBIX
NIePEX0I0B MIIH OCYIIECTBIISIS POBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TpPUTOHOMETpHUYECKHE (OpMyJbl 1 INpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHUMH;

CBOOOJIHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, NPUMEHSATH
HEoO0XoauMbIe (POPMYITBI IJIs1 pEIICHUs OCHOBHBIX TUITOB TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJICJIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTAaBISTH BBIPAKECHHUS,
YpaBHEHMS, HEpPABEHCTBAa [0 YCJOBHUIO 3aJlayM, MCCIEAOBATH IOCTPOEHHBIE MOJENIH
C MCMOJb30BaHUEM armapara ajareOphl.

OyHKIMH U rpaduKu:

CBOOOTHO OTEPUPOBATH MOHATUSAMU: (HYHKIIUS, CIOCOOBI 3aaHusl PYyHKIIUU, B3AUMHO
oOpaTHble QYHKIUHU, KOMIO3UIMS QYHKIHHI, rpaduk QyHKIMH, BHIOIHATH 3JIEMEHTapHbIE
npeoOpa3oBanus rpaduKoB QyHKIIMIA;

CBOOOJIHO OMEPUPOBATH MOHATUAMHU: OONACTH OMPEACICHUS M MHOXKECTBO 3HAYCHHU
byHKIMH, HYTH (QYHKIINU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA;

CBOOOJIHO OTEPHPOBATH MOHATHAME: YETHBIC W HEUETHBIC (DYHKIUH, TIEPUOTUICCKHE
byHKIMH, IPOMEXYTKH MOHOTOHHOCTH byHKIMH, MaKCUMYMBI
¥ MUHUMYMBI (DYHKIIMH, HanOOJIbIIIee ¥ HaMEHbIIee 3HaueHNe (PYyHKIMU Ha TPOMEKYTKE;

CBOOOJIHO  ONEPHPOBATh TMOHATHSMH: CTEMeHHas QYHKIUS C HaTypaJbHBIM
U [eNbIM TOKa3aTeleM, TpaduK CTENEeHHOW QYHKIMHA C HATypajdbHBIM W  IIEIBIM
nokazaTteneMm, TrpaduK KOpHS n-od cCTeMeHH Kak (yHKIuM oOpaTHOMl cTemneHu
C HaTypaJbHBIM IOKa3aTeleM;

OTIepHpPOBATh MOHATHIMU: JIMHEHHAsI, KBaJpaTHUHAs M APOOHO-THHEWHas (QyHKIUH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U MTOCTPOCHUE HX TPAPUKOB,;

cBOOOJIHO OMEpPUPOBATH MOHATHAMHE: MOKa3aTelbHAs W Jiorapumuueckas (yHKIIHH,
UX CBOMCTBA U TpaMKu, UCII0JIb30BaTh UX I'padUKU AJIs pEeLICHNs ypaBHEHUM;

cBOOOIHO ONIEPUPOBATH NOHATUSAMU: TPUTOHOMETPUUECKAsI OKPY>KHOCTb, ONIpE/IETICHHUE
TPUTOHOMETPUYECKHUX (PYHKIIMI YHCIOBOTO apryMEHTa;



UCII0JIb30BATh rpaduku byHKIHI JUIS UCCIIEIOBAaHUS IIPOLIECCOB
¥ 3aBUCUMOCTEH MpHU PEIIeHUH 3a7a4 U3 JPYTruX y4eOHBIX MPEIMETOB U pealbHOU KU3HH,
BbIpaXKaTh (OPMyJIaMH 3aBUCUMOCTH MEK/y BeIMYMHAMU;

Havana MmaTemaTH4ecKoro aHaau3a:

CBOOOJHO  ONepupoBaThb MOHATUSAMHU: apuPMeTHUecKass U  TI'eOMeTpUYecKas
nporpeccusi, OECKOHEUYHO YyObIBaroIlass TreoMeTpUYecKas Mporpeccus, JIUHEHHBIN
U OKCIIOHEHIMAIbHBIA pocT, (QopMysia CIOXHBIX IPOLUEHTOB, HMETh IPECTABIICHUE
0 KOHCTaHTE;

UCII0JIb30BaTh MPOTPECCUM JJIs1 PELICHUS PEAIbHBIX 3a/1a4 MIPUKJIAJHOTO XapaKTepa;

CBOOOJHO OMEpPUPOBATH TMOHATHUSIMHU: IOCJIEIOBATEIBHOCTh, CHOCOOBI  3aJaHMUS
MOCJIEZIOBATENILHOCTEN, MOHOTOHHBIE M OTPAaHMYEHHbBIE I10CJIEI0BATEIbHOCTH, MOHUMAThH
OCHOBBI 3apOKICHUS MAaTEMaTHUECKOI0 aHaIN3a KaK aHalln3a 0ECKOHEYHO MaJbIX;

CBOOOJHO OIEpPUPOBATh TOHATUSMH: HEMpepbIBHbIE (YHKIHUU, TOYKH pa3phiBa
rpaduka GyHKIUHU, ACUMIOTOTHI rpaduka GyHKLINH;

CBOOOJHO ONEpUPOBATH MOHATHEM: (DYHKLIHS, HEMpPEphIBHAS HA OTpE3Ke, MPUMEHSITh
CBOICTBa HEMPEPHIBHBIX (PYHKIUH JJIsl pEIICHUs 3a/1a4;

CBOOOJHO OMEpUPOBATh MOHATUSMU: TEpBas W BTOpas MPOU3BOJHBIE (PYHKIIUH,
KacareiabHas K rpaduky QyHKIMu;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEJEHUS, YACTHOTO U KOMIIO3UIMHU JIBYX
GyHKIUH, 3HATh IPOU3BOJIHBIE SJIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BATh T€OMETPUUECKUI M (U3NYECKU CMBICI MPOU3BOAHOW AJIsi pELICHUS
3a/1a4.

MHoOXxecTBa U JIOTHKA:

cBOOOJIHO ONIEpUPOBAThH MOHATUSIMH: MHOXKECTBO, OTIEpaIlH HAJ] MHOKECTBAMU;

UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapaTr Jjs OMNHMCAHMS peajbHbIX
MPOLIECCOB U SIBICHUM, IPH PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

cBOOOJIHO ONEpUPOBATh MOHATUSIMU: OIpEJIeICHUEe, TEOpeMa, YpaBHEHHE-CIIE/ICTBUE,
CBOICTBO MaTE€MaTHYECKOTO OOBEKTa, J10Ka3aTelIbCTBO, PABHOCWJIbHBIE YpaBHEHUS U
HEPAaBEHCTBA.

K xonny o0yyenus B 11 kiacce oOy4aromuiicss MOJIyYUT CIAEAYIOIINAE MTPEAMETHbBIE
pe3yJbTaThl IO OTACIBHBIM TeMaM (eaepanbHoil padoueil mporpaMmel Kypca «Anredpa u
Hayajla MaTeMaTHYECKOTO aHaIN3ay:

Yucna 1 BBIYUCICHUSA:

CcBOOOHO OMEPUPOBATH MOHATHUAMU: HATYpaIbHOE M IEJ0€ YHCI0, MHOXKECTBa
HATYpaJbHBIX M IEJNBIX YHCEJ, MCIOJIb30BaTh MPU3HAKHU JAeNuMOCTH Henbix yucen, HOJJ
u HOK HaTypanbHBIX 4yKcen AJis pellieHus 3a/1ay, MPUMEHATh anroput™ EBkinpa;

CcBOOOJIHO OIEPHPOBATHh MOHATHEM OCTaTKa MO MOJYJIO, 3alMChIBaTh HATypajJbHBIC
YKCIa B PA3JIMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOIHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YMCIIO M MHOYKECTBO KOMIUIEKCHBIX
qrcel, MIPeICTaBIATh KOMIUIEKCHBIE qucla B anredpanyeckoin
U TPUTOHOMETPHUYECKOH ¢opMme, BBINOTHATH apu(METHUYECKUE ONepalud C HHUMHU
U 1300paxkaTh Ha KOOPIMHATHOM MJIOCKOCTH.

VYpaBHEHUS U HEPABEHCTBA:

CBO6OI[HO OICprUpOBaATH IIOHATHUAMM: HpparOHAJIBbHBIC, II0Ka3aTCIbHbIC
u JIOFapI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA, HAXOAWUTb HMX PCHICHUA C IOMOIINBIO PABHOCHUIBHBIX
Mepexoao0s,

OCYUIECTBIISITh OTOOP KOPHEW MPH PEIIeHUH TPUTOHOMETPUYECKOTO YPAaBHEHHUS,
cBOOOJIHO OMEPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATH
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HeoOXoauMble  (OPMYIBI ISl  PEHICHWS OCHOBHBIX THIIOB TPHUTOHOMETPUYECKHX
HEpPaBEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: CHCTEMAa U COBOKYNHOCTb YPaBHEHUM
U HEPAaBEHCTB, PABHOCUJIBHBIE CHUCTEMBI M CHCTEMBI-CIIEJICTBUSA, HAXOAWTh pEIICHUS
CUCTEMBl M  COBOKYNHOCTEH palMOHAJBHBIX, HPPALMOHAIBHBIX, [OKA3aTEIbHBIX
U JIorapu(p)MUUECKUX ypaBHEHUIN U HEPABEHCTB;

pelarh panuoOHAJIbHBIE, HWPPALUMOHANIBHBIE, IIOKa3aTelbHbIE, JIOTapU(PMUUYECKUE
Y TPUTOHOMETPHUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEp Kalllie MOAYJIN U ITapaMeTphl;

OPUMEHATh TIpaduyeckue METOAbl JUIsl pPELICHUs YpaBHEHWMM U HEpaBEHCTB,
a TakKe 3a/1a4 C apaMeTpamu;

MOJIETUPOBATh pEAJIbHbIE CUTYyallMd Ha S3bIKE aire0pbl, COCTABJIATh BBIPAXKEHUS,
YpaBHEHMsI, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHIO 3aJlayM, UCCIIEI0BAaTh MOCTPOCHHbIE
MOJIEIM C HCIIOJIb30BaHWMEM ammapara aireOpbl, HHTEPIPETUPOBATH IOJyYEHHBIN
pe3yJbTar.

OyHKUMK U rpaduKu:

CTPOUTH IpauKyU KOMIO3ULIUU (YHKIIMHA C IIOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBAHUS
Y CBOMCTB KOMITO3UILIUH JIBYX (DYHKIIHIA;

CTPOUTh T€OMETpHUYecKue oOpa3bl YpaBHEHMH M HEPABEHCTB HAa KOOPAMHATHOMN
IJIOCKOCTH;

cBOOOJIHO ONEpUPOBATH MOHATUAMU: TPAPUKN TPUTOHOMETPUUYECKUX (DYHKIHA;

OPUMEHSTh PYHKIUH Il MOJIETTMPOBAHUS U UCCIIEIOBAHUS PEATIbHBIX MTPOLIECCOB.

Hayana MmaTemaTH4ecKOro aHajau3a:

UCMOJb30BaTh IPOU3BOJHYIO JUIsI HCCieloBaHUS (YHKIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJsipllleeé M HaWMEHbllee 3HAa4eHHs (QYHKIUU HENpepbIBHON
Ha OTpE3Ke;

UCIIOJIb30BAaTh  MPOM3BOAHYIO I HAxXOXKIAEHUS  HAWIYYIIEro  peuIeHHs
B NPUKIAIHBIX, B TOM YHCIE COLMATbHO-3KOHOMHUYECKHUX, 3ajadax, JAJs OIpeaesieHus
CKOPOCTH M YCKOPEHHS Ipolecca, 3a1aHHOro (opmysoi uimu rpadukom;

CcBOOOJIHO ONEepUpOBaTh MOHATUSMHU: TEPBOOOpa3HasA, ONpPEAETIEHHBI HHTErpal,
HaXOJWUTh  NEepBOOOpAa3HBIE  DJIEMEHTAPHBIX  (PYHKUMH W BBIYMCIATH  HMHTErpal
no popmyne Herorona—JIei6uua;

HAXOJUTh IJIOIIAU TUIOCKUX (UTYP U 00BEMBI TE C MOMOILBIO UHTErpaa;

UMETH MPECTABICHUE O MaTEMAaTUYECKOM MOJEIIMPOBAHUM HA MPUMEPE COCTABICHUS
nuddepeHIuanbHbIX YPaBHEHUIH;

pemiatb  NpUKIaAHbBIE 3aJa4ydM, B TOM 4YHCIE COIMAIbHO-3KOHOMHYECKOIO
U PU3UYECKOro XapakTepa, CpeCTBAMU MaTEeMaTHYECKOTO aHaIn3a.

TEMATHUYECKOE INTAHUPOBAHMUE I10 KYPCY «AJI'EBPA U

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» 10kmacc Ha 2023-2024 yueOHnsbIit rox (3
10



yaca B Heenmto, utoro: 102 gaca)

No

Haumenosanue

KomnuecTtBO yacon

pa3lesoB U TeM
IIPOTrpaMMBbI

BCET| KOHT
o |ppab.

MPaKT
pao.

Bunasl nesareabHOCTH

Buanr
KOHTPO
A

DIeKTp
OHHBIE

pecypce
bI

Pasnen 1. MHOXXECTBO NE€HCTBUTENBHBIX YUCEl. MHOTOUWIEHBI.
PanroHanbHBIC ypaBHEHUS M HepaBeHCTBA. CHCTEMBI IMHEHHBIX ypaBHeHUH -20 yacoB

1.1.

MHOKeCTBO,
onepanuu Haj
MHO>KECTBaMHU U MX
CBOMCTBa

2

1.2.

PanmonanbHrie
qHuca.

1.3.

JlercTBUTEIIbHBIC
qucia

1.4.

BBoanasa
KOHTPOJIbHAS
paborta

1.5.

(OCHOBHBIE METO/BI
pereHus
YpaBHEHUI

1.6.

MHOTOWIEHBI OT
0HOM
[IEPEMEHHOM.
/lenenue
MHOTO4JIeHa Ha
MHOTOYIEH C
octatkoM. Teopema
besy.

1.7.

Permenne cuctem
ITMHEITHBIX
YpPABHEHU.

1.8.

KoHTponbHas
pabota No2 o Teme
«ParmoHaibHbBIE
ypaBHEHUS U
HEPaBEHCTRA.
CucteMbl
ITMHEMHBIX
YPaBHEHUI

Hcnonp30BaTh TEOPETUKO-
MHO>KECTBEHHBIH aImapar
JUTSL OTICaHUs X0J1a
peleHuss MaTeMaTUHYEeCKUX
3a/1a4, a Tak’Ke peanbHbIX
MPOLECCOB U SIBIICHUM.
OnepupoBaTh NOHITUAMMU:
palroOHaIBbHOE YHCIIO,
OccKkoHeUHas
nepuoanydeckas apoos,
IIPOLICHTBHI;
UPpALMOHAIBHOE U
JICMCTBUTEIILHOE YHCJIO;
MOJYJIb IEHCTBUTEIHHOTO
YyucIia; UCIO0JIb30BaTh 3TU
MOHSTHUS [IPU IPOBEACHUU
paccyXJIeHuH u
JI0Ka3aTeNbCTB, TPUMEHATD
JPOOH ¥ TIPOLICHTHI JIS
pelIeHus MPUKIIATHBIX
3a/1a4 U3 pa3IMUHbIX
oTpaciieil 3HaHUM U
peabHOM KU3HM.
Hcnonb3zoBath
npuOIMKEHHBIE
BBIYMCIICHUS, TIpaBUia
OKPYTJICHUS, IPUKHUJIKY U
OIICHKY pe3yibTaTa
BbIYMCIICHUN. [IpumensaTs
pa3InYHbIE METObI
pelieHus parmoHaIbHBIX U
TPOOHO-PAIIOHATEHBIX
YPABHEHHUH; a TAKXKE METOJ
WHTEPBAJIOB JJISI PEUICHUS
HepaBeHCTB. OnepupoBaTh
MOHSTUSMH: MHOTOWIEH OT
OJIHOU IEPEMEHHOM, €TO
KOPHU; IPUMEHSATH
JieJIeHUEe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTATKOM,
teopemy besy u Teopemy

KOHTP.
pabota

KOHTP.
pabota
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Buera nns pemenus 3anay.
OnepupoBaTh NOHATUSAMMU:
CHUCTEMA JIMHEUHBIX
YPaBHEHUW, MaTpULIA,
ONPEIETUTENb MATPHILBI.
Hcnonp3oBaTh CBOMCTBA
ONpeAETUTENS 2X2 s
BBIYMCIICHHS €r0 3HAUYCHUS,
IPUMEHATH ONPEACTUTENH
JUISl PELLIEHUSI CUCTEMBI
JIMHEHHBIX YPaBHECHHM.
MogenupoBath peaabHbIe
CUTyaluu C IOMOILbIO
CHUCTEMBI JINHEUHBIX
YpaBHEHUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIH C
MOMOILIbIO MaTPUI] U
ONpeACIUTENEH,
UHTEPIPETUPOBATH
MIOJIYYEHHBIHN pe3yJIbTar.

Paznen 2. @ynknun u rpaduku. CteneHHas QYHKIMSA ¢ 1EIbIM okasareieM - 10gacoB

2.1.

CriocoObI 3a1aHUS
¢dbynkuuu. Bzanmuo
oOpaTHbIe
(byHKIINU.
Kommo3uius
bynkuuit. I'papuk
(byHKLIUU.
DIIeMEHTapHbIE
rpeoOpazoBaHus
rpadukoB QyHKIMI

1

OnepupoBaTh NOHATUSIMHU:
(byHKITMS, CIOCOOBI 3a/IaHuUs
(byHKIMU; B3aMHO
oOpatHble QYHKITUH,
KOMITO3UIIMST (DYHKIIHIA,
rpaduk pyHKIMHU, 001aCTh
OTIpENIeTICHNS U MHOXKECTBO
BHaueHUN QYHKIUU, HYITU
(bYHKITUH, TPOMEXKYTKH
BHAKOITOCTOSTHCTBA,

2.2.

CBoiicTBa QyHKIIUU

Y

IMTMHEWHAsA, KBaJpaTU4Hasl,

2.3.

JInnelninas u
KBaJpaTHIHAS
(byHKIHH.
DIIeMEeHTapHOE
VicclieIOBaHUE U

rpaduKky QyHKIHHA

ITpoOHO-TMHEHAS 1
CTeTIeHHAas! PyHKIUH.
BEITIOTHATE DJIeMEHTapHBIC
npeoOpa3oBaHus rpaduKoB
byHKIIUNA. 3HATh U YMETh
IMTOKa3bIBaTh YETHOCTD MITH

2.4.

JIpoOHO-THHEHAS
(yHKLIUU.
DJIeMEHTapHOE
MCCIIeZIOBaHUE U
rpadux 3THX

b yHKIII

HEYETHOCTD (DYHKIIHH,
MEPUOJUIHOCTH (PYHKITUH,
HAXO/UTh TIPOMEKYTKU
MOHOTOHHOCTH ()YHKITHH,
MaKCUMYMbI 1 MUHUMYMBI
byHKIMH, HanOoIbIIEE U

2.5.

CrerneHHas

(byHKITUS C
HATypaJbHBIM U

[CJTEIM

HalMEHblIee 3HaUCHUE
(byHKIIMH HA TPOMEKYTKE.
DopMynupoBaTh U
VILITIOCTPUPOBATh

12



nokasareiieMm. Eé
CBOMCTBA M rpaduk.

rpaduuecku cBOKCTBA
IMTMHEWHOM, KBAaIpATUYHOM,

2.6.

KonTtponbHas
pabota Ne3 o Teme
«DYHKINHU U
rpauKm

ITPOOHO-JTMHEHHOM U
CTENEHHON (QYHKLUM.
Bripaxkats hopmymamMu
BaBUCHUMOCTH MEXY
BCIMYMHAMH. 3HAThH
OIIpEeIEIICHUE U CBOMCTBA
CTEIICHH C IEIbIM
MoKa3aTeseM; TTOAXOAAITY IO
(bopMy 3anucu
IMeHCTBUTEIIBHBIX YHUCEIT JIJIS
PEIICHUS TPAKTUYECKUX
Bajiay v MpeaCcTaBICHUS
ITAHHBIX.

KOHTP.
pabota

Pa3nen3. ApubmMerndeckuii KOpeHb N

-oii crenenn. ppannonanbHble ypaBHeHus - 14 yacos

3.1. |Apudmernueckmii (1 DOopMyIMpOBATH,
KOpPEHb 3alCHIBATh B
HaTypaJbHOU CUMBOJINYECKOH opme U
CTETEHU U €ro MCII0JIh30BaTh CBOMCTBA
CBOMCTBA KOpHS N-OU CTETICHU IS
3.2. [[IpeobpazoBanmst (3 peoOpa3oBaHus
UHCIIOBBIX BbIpaxeHn. Haxonute
BBIpaKCHUH, [pEIICHUST UPPALIMOHATIBHBIX
COIEPKALINX YPaBHEHUH C TOMOIIBIO
CTENCHHU, PaJNKaJIbI [PABHOCUJIbHBIX ITEPEX0/I0B
3.3. [KonTponbHas 1 VU OCYIIECTBIISAS
pabota Ne4 o Teme MpOBEpKYy KOpHEH. CTPOUTH
«ApudmMeTnuecKkuit rpaduk GyHKIUN KOpHS N-
KOpPEHb N-0M Olf CTeNeHN Kak 0OpaTHOMI
CTENICHU» 1St QYHKIIMM CTETIEHU C
3.4. UppaunonanpHbie |2 HATYPaTbHBIM
ypaBHEHUS [IOKAa3aTCIICM.
3.5. [OcHOBHBIE METOHI |3
pereHus
MppAIIMOHAIBHBIX
YpaBHEHUU
3.6. [Pemenue 2
MppAIIMOHAIBHBIX
YpaBHEHUU
3.7. [CoiicTBa u rpaduk|l
KOpHs N-O1

CTETICHU KaK
byHKIIIH 00paTHOM
CTEIICHHU C
HATypaJbHBIM

ITOKAa3aTCJIICM

KOHTP.
pabora

13



3.8. [KontpombsHas 1 1 KOHTP.
pabota Ne5 o Teme pabota
«ppatroHanbHbIe
YpaBHEHHUS

Pasnen 4. IlokazarenpHas dyHkuus. [lokazarenpHbie ypaBHeHHs - 8 4acoB

4.1. [[ToxazaTenbHas 2 DopmyIHpOBaTh
byHKUusA, e€ OIPEIIETICHUE CTEIICHHU C
CBOIICTBa U rpaduk aI[MOHATILHBIM

4.2. [[TokazaTenbHbIE (5 [oKasareseM. BeInoaHITh
YpaBHEHHUSI. peoOpa3oBaHMsI YUCIOBBIX
MeTo bl pereHus BBIPAKEHUHN, COJEPIKAIIUX
ypaBHEHHI CTETICHH C PAIllHOHATIBHBIM

4.3. [KontponpHas 1 1 [IOKa3aTeIICM. KOHTP.
pabota Neb 1o Teme lcnionb3oBath IMQPOBLIE | paboTa
«ITokazaTenbHas [peCypChI JUIsl TIOCTPOCHHUS
(GyHKIMS. rpaduka nokazareabHOM
[Toxa3aTeabHbIC (OYHKIIUY ¥ U3ydeHUS e
YpaBHEHUSD) cBoiicTB. Haxonutp

[peIIeHus TOKa3aTeIbHbIX
ypaBHCHUH.

Paznen 5. Jlorapudgmuueckas

yHKIMs. Jlora

npmugeckue ypaBHeHus - 1

4 gacoB

5.1. Ulorapudm gucma. |2 /laBaTh omnpenencHue
CaoiicTBa morapudma uncna;
iorapudma. IMeCATUYHOTO U

5.2. Jlorapudmuueckas (1 HATypaJIbHOTO Jorapudma.
byHKUus, eé l1crionp30BaTh CBOMCTBA
CBOICTBa U rpaduk iorapugmMoB 115

5.3. [KoHTpoabHas 1 1 rpeoOpazoBaHus
pabota Ne7 o Teme morapuMUIeCKuX
«Jlorapudmuuecka BbIpaxeHUN. CTpOUTH
51 QyHKIIHS rpaduk JorapugmMudecKon

5.4. Torapupmugeckue |1 (pyHKIMU KaKk 0OpaTHOH K
YpaBHCHHS MoKa3aTebHOU U

5.5. |OcHOBHBIE METOIBI |/ HCII0JIb30BaTh CBOMCTBA
peleHus morapuMuIecKou
morapumMuIecKux (YHKIMM U151 PeLICHUS
ypaBHEHUIA Bagad. Haxoquthk pemenus

5.6. [Pemenue 1 plorapuMHICCKIX
imorapumMuIecKux YPaBHEHUH € TOMOLIBIO
ypaBHEHHiT [PAaBHOCHJIBHBIX MTEPEXO0I0B

5.7. [KoHTposbHast 1 [ T OCYIHECTBIIAA
pabota Ne§ o Teme [IPOBCPKY KOPHCH.
«Jlorapupmuuecku

€ YpaBHECHUS»

KOHTP.
pabota

KOHTP.
pabota

Pasnen 6. Tpuronomerpuueckre BoIpaXXEHHsI M YpaBHEHHs - 154acoB

6.1 |Cunyc, kocunyc, |2

TaHI'CHC 1

/laBaTb onpenenenus

CHUHYCad, KOCHHYCA4,
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KOTaHT€HC
YCIIOBOTO
aprymeHTa

TaHT'CHCA U KOTaHI'CHCA
YU CJIOBOTO apryMCHTA, a
[TAKXKC apKCHUHYCA,

6.2.

IApKCHHYC,
ApPKKOCHHYC U
APKTAHI'€HC
YK CIIOBOTO
apryMeHTa

APKKOCHHYCA U
ApKTaHTeHCa YHCIIa.
[IpuMEeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE
(bopMyJIBI 151

6.3.

Tpuronomerpuueck
asi OKPY’KHOCTb,
oIpesielIeHHne
TPUTOHOMETPUYECK
X QyHKIHI

YK CIIOBOTO
apryMeHTa

peoOpa3zoBaHUs
TPUTOHOMETPUYECKUX
BbIpaXKeHUM. [IpumensaTs
(bopMyJIBI TPUTOHOMETPHUH
TUTSI pELIEHNS] OCHOBHBIX
THTIOB
TPUTOHOMETPUYECKUX

6.4.

(OCHOBHBIE
TPUTOHOMETPUUYECK
e TOXKIEeCTBA

YPaBHCHUU.

6.5.

DopMyIbl
ITBOMHOTO yTJIa,
[MOHUKEHUS
CTEIEHHU,
[TOJIOBUHHOTO yTia

6.6.

DOopMyJIBI CYMMBI
apryMeEHTOB,
CyMMbI QYHKUIUN

6.7.

DopmyIIbl
[TPOU3BEICHUS
byHKIII

6.8.

KonTposbHas
pabota Ne9 o teme
«Tpuronomerpuuec
KHE BBIPAKCHUSI»

6.9.

Perienue
YpaBHEHHS COSX =
a, Ssinx = a, tgx = a,
ctgx = a

6.10

MeToapl perieHus
TPUTOHOMETPUUECK
VX YPaBHEHUU

6.11

KonTtponbHas
padota Nel0 mo
TeMe
«Tpuronomerpuuec

KHC YPABHCHUI)

KOHTP.
pabora

KOHTP.
pabota

Paznen 7. Ilociie1oBaTeIbHOCTH 1 IPOTPECCUH - 6YacoB

7.1 |HOCJ'I€IIOBaTeJ'IBHOC |1

lOnepupoBats noHsTHSIME:
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TH, CIIOCOOBI M0CJIeI0BATEIbHOCTH,
3a/laHus CIIOCOOBI 3aJaHuUs
MOCIIE0BATENbHOCT [OCIIeI0BATEIbHOCTEH;
e, BUJIBI MOHOTOHHBIC U
MOCIIE0BATENbHOCT OrpaHUYEHHBIC

eit MOCIIEIOBATEIbHOCTH;

7.2. |Apucdmerndeckas u |2 MICCIIEI0BAaTh
reoMeTpuuecKas [10CJIEIOBATEILHOCTH Ha
IPOTPECCHUHU. MOHOTOHHOCTD U

7.3. UluHeiHbIH 1 1 orpannueHHOCTb. [lonyuyaTh
DKCIIOHEHIIMAIbHBIN [pejicTaBIeHue 00
pocrt. Yucio e OCHOBHBIX UJIESX aHATU3a
dopmyiia CIIOKHBIX OecKoOHEeYHO MaJbIX. /[aBaTh
MTPOIICHTOB oTpesiesieHue

7.4 [Hcnonb3oBaHue 1 apUMETHICCKOH U
[IPOTrpeECCUM IS reOMETPUUECKON
peIeHNs peatbHBIX nporpeccuu. Jloka3piBaTh
3a/1a4 OIPUKJIAJHOTO CBOMCTBA apH(l)MeTH‘ICCKOﬁ
Xapakrepa 1 T'COMCTPHUUCCKOU

7.6. [KoHTpOIBHAS 1 [IPOrpeCCUH, HAXONNUTD KOHTP.
pabota Nell mo CyMMY 4JICHOB IIPOTPECCHH, | paboTa
TeMe A TaKk)Ke CyMMY YJICHOB
«IToce10BaTeIbHO 0ECKOHEYHO YOBbIBAIOLICH
CTU U IIPOIPECCUN» reOMETPUYECKOM

rporpeccun. Mcnonap30BaTh
MPOTPECCUu JJIs PEIICHUS
3a/la4 MPUKIATHOTO
xapaktep. [[puMeHsaTh
(bopMyITy CIOMKHBIX
MPOIIEHTOB JIJISl PEIICHUS
3ajad U3 peasbHON
MPAKTUKH.

Paznen 8. Hempepoiubie Gpynkimu. [IponsBoanas - 13uacon

8.1. [HempepbiBHBIC 1 OnepupoBaTh NOHATUSIMU:
(YHKIIUU ¥ UX (bYHKIMS HEMpepbIBHAS Ha
cBoycTBa. Touka OTpE3Ke, TOUKA pa3pbiBa
pa3pbiBa. (YHKIIUH, aCUMITTOTA
ACHUMITOTHI rpaduka GyHKIUU.
rpaduKoB [ IpumeHsTh CBOMCTBA
(yHKITHIA. HETPEPHIBHBIX (PYHKIIUN
CBoiicTBa QyHKITUI IJIsL peLLIeHNs 3a/1a4.
HEIPEPHIBHBIX Ha OnepupoBaTh TOHATHIMH:
OTpE3KE repBasi ¥ BTOpast

8.2. [MeTo1 HHTEPBAJIOB (2 MPOU3BOIHBIE (PYHKITUH;
TUISL pEIICHUS MOHUMATh (PU3NYECKUN U
HEPABEHCTB F€OMETPUYECKHUMN CMBICI

3.3. Onpe JIeJICHUE, 1 HpOHBBOL[HOfI; 3aIMChIBATh

FeOMeTpI/I‘IeCKI/Iﬁ 4!

YPaBHCHHUC KacaTeJbHOM.
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(hU3UYEeCKUil CMBICIT

BeIauciasaTh IMPON3BOJIHLIC

POM3BOTHOM CYMMBI, TIPOU3BEICHHUS,
8.4. [[IpousBoaHbBIE 1 JACTHOI'O M CI0XKHOMU
PIIEMEHTAPHBIX ¢ynkuuu. U3ydars
bYHKITHI MPON3BO/IHEIC
8.5. [[Teppast u BTOpast |3 PIIEMEHTAPHBIX (yHKITHIA.
[TPOU3BO/THBIE M crons30Bath
byHKIKU FEOMETPUICCKUHN U
8.6. [[IpaBuia 3 (u3uyecKuii CMBICIT
uddepeHIEpoBan MPOU3BOIHOM TS pEIICHUS
145 Baad.
8.7. |YpaBHeHue 1
KacaTeJIbHOU K
rpadguky QyHKIMH
8.8 [KoHTpombHas 1 1
pabota Nel2 mo
TeMe
«HempeprIBHBIC
(yHKLINU.
[ Ipon3BoHAS

KOHTP.
pabota

Paznen 9. [loTopenue, 060011

CHUC, CUCTCMAaTHU3all1sd 3HAHMH - 2 Jyaca

0.1. [[loBTOpEHHUE, 2 [ [pMEHSATh OCHOBHBIE
00001IIeHNE, MOHSTHS Kypca anreOphl U
cHUCTeMaTHU3aIus HayvaJ] MaTeMaTHYECKOTO
BHAHUI QHaJIM3a U PEeIIeHUs
Bajiay U3 peaIbHOM )KU3HU U
IPYTUX IIKOJBHBIX
PEIMETOB.

NTOI'O 136 |12

TEMATHUYECKOE IINTAHMPOBAHMUE I10 KYPCY «AJI'EBPA 1 HAYAJIA

MATEMATHUYECKOI'O AHAJIN3A» 11knacc Ha 2023-2024 y4eOHsbiii rox (4 yaca B
HeJelo, utoro: 136 yacos B rox)

Ne

Haumenosanue

pa3zesoB U TEM
IIPOrpaMMBbl

KomnuecTtBo yacos

Bunel nesiterbHOCTH

BCET'
o

KOHT
ppad.

PaKT
pao.

Bunnr
KOHTpPO
I8

OJIEKT
POHHBIE

pecypce
bI

Pa3nen 1. UccinenoBanue

(GyHKIMIA ¢ TOMOIIBIO TPOU3BOAHOI -21 "ac

1.1.

[ToBTOpEHME.
DopMyIbl
nuddepeHmpoBaH
1. [IpaBuita

g epeHupoBaH
AL

2

Ctpouts rpadux
KOMIMO3HULINU (QYHKIIHHA C
MTOMOIIIIO AJIEMEHTAPHOTO
HUCCIIENOBAHUS U CBOMCTB
koMro3uiuu. CTpouTh
reoMeTpuueckue oopassbl

1.2.

[IpumeHeHue
IIPOU3BOAHOM K

YPaBHEHMI U HEPABEHCTB
Ha KOOPAMHATHOU
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UCCIICIOBAHUIO
byHKIHN Ha
MOHOTOHHOCTh

1.3.

IIpumeHeHue
MIPOU3BOTHOM K
HCCJICIOBAHHIO
GyHKIUMH Ha
AKCTPEMYMBI

1.4.

[TocTpoenue
rpadukoB
byHKIHHA

1.5.

ccienoBanue

(byHKIIT 1
[OCTpOEHHE

rpaduka GyHKIHHA

1.6.

HaunOobliee u
HaVMEHBIIIEES
3HaYCHUSA (HYHKIIUN
Ha ITPOMEIKYTKE

1.7.

[I[puMeHeHue
[MPOU3BOJHOM K
HICCIICIOBAHHIO
b yHKIIIHN

1.8.

KonTposbHas
pabota Nel o Teme
«HccnenoBanue
(byHKINN ¢
[TOMOIIIBIO
[MPOU3BOIHON

1.9.

[[pumeHeHue
[MPOU3BOAHOM IS
HaX 0XKJICHUS
HAWTY4IIero
[PEILLICHUS B
[IPUKIaTHBIX
3ajauax

1.10.

Kommo3umus
b yHKIII

1.11

[['eomerpuueckue

00pa3bl HEPAaBEHCTB
Ha KOOPIAMHATHOU
[JI0CKOCTHU

1.12.

KontponbHas
pabota Ne2 1o Teme
«HMccnenoBanue
(byHKLUH C

ITOMOIIIBIO

IJIOCKOCTH. Vcronp30BaTh
MIPOU3BOJHYIO JIs
uccienoBaHusl GyHKIUN
Ha MOHOTOHHOCTB U
AKCTPEMYMBI; HAXO/IUTh
HauOoJbIIEE U
HaNMEHbIIIEE 3HAUCHUS
(GyHKIMY HEMPEPHIBHOW Ha
orpeske; CTpoUTh
rpaduku QyHKIINNA HA
OCHOBAaHWU IIPOBEIEHHOIO
UCCIIEIOBaHUS.
Hcnonb3oBaTh
MPOU3BOAHYIO TSI
HaXOXJCHUS HAWTYYIIETrO
pelIeHus B IPUKIAIHBIX, B
TOM YHCJIE COLUAIIBHO-
AKOHOMHMYECKUX, 3a]1a4ax,
JUIS1 OTIpeNIeTICHUS
CKOPOCTH U YCKOPEHUS
mporecca, 3aJaHHOTO
bopMyIoi uiH rpaguKoMm.
ITonyuaTs npeacraBieHue
O IPUMEHEHUU
IIPOU3BOJHOM B
Pa3IUYHBIX OTPACIIIX
3HAHUM.

KOHTP.
pabota

KOHTP.
pabora
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|Hp0H3BO;[H017I» | | | |

Paznen 2. [lepooOpasHas u uHTerpai - 12 yacor

2.1. [[lepoobOpaznas. |2 OnepupoBaTh NOHIATHIMHU:
OCHOBHOE nepBooOpazHas u
CBOHCTBO OTIpeIeTICHHBIN HHTETPaJl.
epBOOOPa3HBIX HaxoauTe nepBooOpas3Hbie

2.2. [[lepBoobOpasubie |2 RIIEMEHTAPHBIX QYHKUIUN U
PIIEMEHTaPHBIX BBIYUCIISITH HHTETPAI 110
¢dbynknuid. [Ipaswia dbopmyne HeroToHa —

HaX 0K ICHUS JleiiOnnma. Haxonurte
epPBOOOPA3HBIX MUIOIIA/IN TJIOCKUX (QUTYp U

2.3. [MuTerpan. 1 00BEMBI TEJT C TOMOLIBIO
['eomeTprueckuit OIIPEACIEHHOI0 UHTErpaia.
CMBICJI HHTETpasa 3HAKOMUTHCS C

2.4. BoruncieHue 1 MaTeMaTU4EeCKUM
OIPEICIEHHOTO MOJICIMPOBAHUEM Ha
MHTeTrpaJia 1o puMepe
bopmyite G hepeHITHaTbHBIX
HproTona- ypaBHeHuH. [lorydaTs
JleiiOnua MPEICTABICHNUE O 3HAYCHUH

2.5. [[IpumeneHue 2 BBCICHUS ITOHATHS
MHTErpasa s WHTErpajia B pa3BUTHH
HaX0XXICHUSI MaTCMAaTHUKU.
rIoIaaen

MI10CKUX GUryp u
00BEMOB  TeTI.

2.6. Maremaruueckoe |3
MOJIETUPOBAHUE
[peaIbHbIX
[IPOLIECCOB C
[TOMOILBIO

g depeHInaIbHbI
X YpaBHEHUN.

[ IpuMeps! pereHus
g depeHInaIbHbI
X YpaBHEHUU

2.7. [KoHnTponbHas 1 I KOHTP.
pabota Ne3mo Teme pabora
«IlepBooOpazHas u
MHTETpa»

Paznen 3. ['paduku TpuronomeTpuueckux GpyHkuuid. TpuronomeTpuyeckue HEpaBeHCTBA -
15 yacoB

3.1. [Tpuronomerpuyeck (3 Mcnonbs30BaTh HU(POBHIE
e QyHKINH, UX peCypChI UTsSt TOCTPOCHUS
CBOICTBA U rpaduKoB
rpaduku TPUTOHOMETPHUIECKHUX

3.2. [Pemenue 1 (GYHKIMHY ¥ U3YYSHUS UX
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TPUTOHOMETPHUYECK
X YPABHECHUH C
MTOMOILIbIO
rpauKoB

cBoicTB. Pematp
TPUTOHOMETPUUECKUE
YPaBHEHUSI U OCYIIECTBISATh
0TOOP KOPHEU C MOMOIIBIO

3.3.

OT60p KOpHEH
TPUTOHOMETPUYECK
X YPaBHEHUI
[pa3HBIMU
crocobamu

TPUTOHOMETPUUYECKON
OKpY>KHOCTHU. [IpuMeHsTh
(bopMyJIbl TPUTOHOMETPUH
ST pEILIeHHs] OCHOBHBIX
TUIIOB

3.4.

TpuronomeTpudeck
1€ HEPABEHCTBA.
MeTo1bl pereHus
TPUTOHOMETPUYECK
X HEPABEHCTB

TPUTOHOMETPUYECKUX
HEpaBEHCTB. Mcronb30BaTh
11 POBBIE PECYPCHI s
MOCTPOCHHUSI U
MccieoBaHus rpaduKoB

3.5.

KonTposbHas
pabota Ne4mo Teme
«I"paduku
TPUTOHOMETPUYECK
X QyHKITHH.
Tpuronomerpudeck
e HEPaBEHCTBA

(byHKIUH.

KOHTP.
pabota

Paznen 4. UpparnmonanbHblie, T

OKa3aTCJIbHBIC U JIOI‘apI/I(bMI/I‘-ICCKI/Ie HCPABCHCTBA - 24 gaca

4.1. [[Ipocreiimue 2 [IpuMeHsTh CBOMCTBA
[OKa3aTelbHbIC MOKA3aTeIbHOU U
HEpaBEHCTBA iorapudmudeckon

4.2. [MeTonbl pelieHus [o (byHKIHI K pEIICHUIO
MMOKa3aTeIbHBIX MOKA3aTeIbHBIX U
HEPaBEHCTB lTorapu()MUIECKUX

4.3. [[Ipocreiimue 2 HepaBeHCTB. O0OOCHOBATH
imorapudmMudecKre PaBHOCUIILHOCTh
HEPABECHCTBA repexo1oB. Pemath

4.4. IMeTonpl pelieHus: o MppaliMOHAJIbHBIC
morapupMUIECKuX HEpaBEHCTBA.
HEpPaBEHCTB cnonab30BaTh

4.5. [UppaunoHanbueie |2 rpa%)nquKHe METOJIbI U
HepaBeHCTBA CBOICTBA BXOJIAIINX B
CTaHJIAPTHOTO BHUJIA YPAaBHCHHC HJIN

4.6. Tpo6HO- 2 HEPABEHCTBO (DYHKIIHIA J71st
MPPALIOHAILHBIC pEIIeHUs 3a/1a4u.
HEpaBEHCTBA

4.7. Uppaunonanbhusie |1
HEpaBEHCTBA
CMEIIAHHOTO TUTIA

4.8. [UppaunonanbHeie |3
morapupMuvecKue
HEpaBEHCTBA

4.9. [I'paduueckuit 1
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METOJ1 peleHus

MppalMOHAIbHBIX
YpPaBHEHUH U
HEPaBEHCTB

4.10.KoHTpoabHas 1 KOHTP.
pabota NeSto Teme pabota
«ppanuoHanbHbIe,
nokazarejbHble U
norapupmMuiecKkue
HEPaBEHCTBAY

Paznen 5. Kommiekcusie umcia - 10 yacos

5.1. [[lonsiTue 2 OnepupoBaTh NOHATUAMMU:
KOMILIEKCHOTO KOMIUIEKCHOE YHUCIIO U
qClIa. MHO>KE€CTBO KOMIUIEKCHBIX
AnreOpanueckast uucen. [IpencraBisaTh
(dhopma 3anucu KOMILJICKCHBIC YHCIia B
KOMILIEKCHOTO anreOpamdecKoi n
qrcla. TPUTOHOMETPUIECKOM

5.2. |Apudmerndeckue |2 (dopme. BoImoaHATH
oTIepamuu ¢ apr(MeTHIeCKHEe OTepauu
KOMITJIEKCHBIMH c Humu. M300paxkathb
grcIaMu KOMIUIEKCHBIE YUCIIa Ha

5.3. [Tpuronomerpuueck (1 KOOPJAMHATHOM TIOCKOCTH.
ast popma 3anucu [TpuMeHATE hopMyTy
KOMILJIEKCHOTO MyaBpa u nojiy4aTh
qrcia MpeCTaBIeHHE O KOPHSX N-

5.4. [M306paxkenue 1 OH CTENECHU U3
KOMILJICKCHBIX KOMIIJICKCHOTI'O 4HClJIa.
quces Ha 3HAKOMUTBLCS C TPUMEpPaMu
KOOPTMHATHOM MPUMCHECHHSI KOMIUTIEKCHBIX
IJIOCKOCTHU I CCIT JJIA pCIICHUA

0.5. |Dopmyna Myappa |1 [COMECTPUICCKUX U

5.6. [Kopru n-oii 1 (usnueckux 3axad.
CTETIeHU U3
KOMILIEKCHOTO
qrca

o.7. ([Ipumenenue 1
KOMITJICKCHBIX
YHCEeNT TSl PEIICHUS
(bu3znIecKux u
reOMETPUIECKUX
3agad

5.8. [KoHTpoabHas 1 KOHTP.
paboTa Ne6mo Teme pabota
«KomriekcHbie
YHICIIaY

Paznen 6. HatypanbsHbie u niensie uncina - 10 gacoB
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6.1.

HartypanbHbie u
LIeJIbIE YHCIIa

OniepupoBaTh NOHATUAMHU:
HATYypaJbHOE U 1110

6.2.

[Ipr3Hak
NEITMMOCTH LIEJIBIX
qrces

YUCII0, MHOXKECTBO
HaTypaJIbHBIX YUCEL.
M cronap30BaTh IPU3HAKU

6.3.

[Ipumenenne HO/I
1 HOK nisa
peleHus 3a/1a4 B
[1eJIBIX YUCIIAaX

NEJIMMOCTH 1IEJIBIX YHCElT;
ocTtaTku 1o moxayito; HOJJ
m HOK HatypanbHbIX

uucen; anroput™ EBkinia

6.4.

Brruncienne
OCTaTKOB 110
MOTYJTIO JIJIsI
[pEILLICHUS 3a7a4 B
[ICJIBIX YHCIax

IS pELLICHUs 3a7a4.
3anuchIBaTh HATypalbHbIE
Yucia B pa3Iu4HbIX
[IO3ULIMOHHBIX CUCTEMAX
CUMCIICHUS.

6.95.

Anroput™m EBkimma

6.6.

KonTtponbHas
pabota Ne7mo Teme
«HarypanbHbie u

I CJIBIC YHCJIa

KOHTP.
pabota

Paznen 7. Cucremsbl PaduOHAJIBHBIX, HPPpAlIMOHAJIbHBIX ITOKA3aTCIIbHBIX U J'IOI‘apI/I(bM

ypaBHeHUM — 12 yacoB

HNYCCKUX

7.1. |Cuctema u 2 OneprpoBaTh MOHITUAMMU:
COBOKYITHOCTh CHUCTEMa U COBOKYITHOCTb
YpaBHEHUM PaBHEHUI U HEPABEHCTB;

7.2. (OCHOBHBIE METOIBI |2 pELIEHNE CUCTEMbI WIIH
[pELIEHUsI CUCTEM U COBOKYITHOCTH;
COBOKYITHOCTEH [PaBHOCUJIbHBIE CUCTEMBI U
palOHATbHBIX CHUCTEMBI-CJIC/ICTBUSI.
ypaBHEHUI HaxoauTts peiieHust cucteM

7.3. (OmHOPOIHBIE 1 1 COBOKYITHOCTEM 1IEJIBIX
CHUCTEMBI paluoOHaIbHBIX,
YpaBHEHUI MpPaLlMOHAJIBHBIX,

7.4. (OCHOBHBIE METOBI |2 [MOKA3aTEJIbHBIX U
pELIEeHKs CUCTEM U forapuMu4ecKux
COBOKYITHOCTEH YpaBHEHUN U HEPABEHCTB.
MppanuoHaIbHBIX HpI/IMCHHTB CUCTCMBbI
YpaBHEHUM YPaBHEHHUH K PELLIEHUIO

7.5. |OcHOBHBIE METOABI |2 TEKCTOBBIX 3a/1a4 U3
PEIICHHS CHCTEM H pa3IUYHBIX 00JacTeH
COBOKYITHOCTEH BHAHUUW U peaIbHON KU3HU;
[MOKa3aTeIbHbBIX MHTCPIIPETUPOBATD
ypaBHEHHIT MOJIyYCHHBIC PEIICHUS.

7.6. |OcHOBHBIE METOALI |2 CHOJIb30BATh LU(POBHIE

PEIICHUS CHCTEM U
COBOKYITHOCTEMN
morapu(pMUIeCcKIX

YpaBHECHUH

PeCypCHlI.
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7.7. [KoHTponbHas 1 1 KOHTP.
pabota Ne8mo Teme pabota
«CucteMbl
paIlMOHATILHBIX,

MppalMOHAIbHBIX
MoKa3aTeIbHBIX U
morapumMuIecKux
YpaBHECHUI

Paznen 8. 3amaun ¢ napamerpamu - 16 yacos

8.1. |PatmoHanbHbIC 3 Br10upath crioco pemeHus
YpaBHEHHUS C paroHaIbHBIX,
mapamMeTpaMu MppalMOHAIIbHBIX,

8.2. MppannoHaibubie |3 MOKAa3aTeIbHBIX,

YpaBHEHHUS C lTorapuMUIECKUX U
napamMeTpaMu TPUTOHOMETPUYECKUX

8.3. [[loka3arenbHbIC 3 YpaBHEHUH U HEPABEHCTB,
YPaBHEHHUS C COZIepIKAITUX MOIYJIH U
mapamMeTpaMu napameTpsl [IpumeHsTh

8.4. Ulorapudmmudaeckue 3 rpaduueckie 1
YPaBHEHHUS C QAHATTUTUICCKUE METOIbI
napaMeTpaMu JJI pCHICHUS YPAaBHCHUU U

8.5. [Tpuronomerpudeck [3 HCPABCHCTB C
{ic YPABHEHUS C mapaMeTpamu, a TaKKe
mapamMeTpaMu mcciaeaoBaHue QyHKIUH

8.6. [KoHnTpombHas (R METOlaM1 KOHTP.
pa6ora Ne9ro Teme MaTeMATHYECKOr0 aHATH3A. | haGoTa
«3anaun ¢ CTpouTh 1 ucciaeaoBaTh
lapamMeTpaMm» MaTEeMaTHICCKUE MOJICITH

[pEaJbHBIX CUTYalUi C
[TOMOLIBIO YPABHEHHU,
HEPABEHCTB U CUCTEM C
[apaMeTpamu.

Paznen 9. IloBTopenne, 00001IeHHe, CHCTEeMaTU3aIMs 3HaHUH - 16 9acoB

0.1. |Apudpmernueckue |1
OIEpaLU C

e CTBUTEIbHBIMA
qHCIIaMHU

MoaenupoBath peajbHbIE
CUTYaI[lH Ha SI3bIKE
areOpbl, COCTaBIIATH
BHIPAKCHUS, YPAaBHCHHUS,

[

0.2. [Pemenue npoOHO-
[pallMOHATIBHBIX
YpaBHEHUU

HCPABCHCTBA U NX CUCTCMBbI
10 YCJIOBHIO 3a/1a4H,
MCCIICOA0BATE ITIOCTPOCHHBIC

0.3. DnemeHTapHOE 1
MCcCieIoBaHue U

rpaduku GyHKIUN

MOJIETIH C MICTIOJIb30BAaHUEM
armapara aiareopsl.
[TprMeHATh QYHKIMH IS

0.4. [[IpeoOpazoBanust (1
Y CIIOBBIX
BBIPAXKEHUM,
COZIepXKaIUX
CTENIEHU U KOPHU

MOJIETTUPOBAHUS U
MCCIEIOBAHUS PeabHbBIX
rpoueccoB. Pemars
MPUKJIaIHbIE 3a7a4i, B TOM
YKCIie COLIMANIbHO-
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9.5. |Pemienue 1 PKOHOMHUYECKOTO U
UppaIriOHAIbHBIX (bu3HUECKOro Xapakrepa,
YDaBHCHHM CpelCcTBaMHU ajareopsl U

9.6. |OcHoBHBIE MeTOABI (1 MaTEMAaTUUECKOI0 aHaIN3a.
[pCIICHHUS
[TOKa3aTEIbHBIX
YpaBHEHUI

9.7. |Pemenue 1
lTorapu(pMUIECKUX
YpaBHEHUI

0.8. [[IpeoOpazoBanue |1
TPUTOHOMETPUYECK
VX BBIPAKCHUU

0.9. [Pemenue 2
TPUTOHOMETPUUYECK
X YPaBHECHU.
OT60p KOpHEH
TPUTOHOMETPUYECK
X YpaBHEHUH

9.10.Beruncienue 1
[TPOM3BOTHBIX
PIIEMEHTAPHBIX
b yHKIII

0.11.[Ipumenenue 1
[TPOU3BOHOM K
MCCIIEZIOBAHUIO
b yHKITIHN

0.12.[Ipumenenue 1
MHTETpajia s
HAXO0KJICHUS
[I0IaIeH IOCKUX

uryp

0.13[[Ilpomexytounas |1 |1 KOHTP.
aTTECTaIUS. pabora
ToroBas

KOHTPOJIbHAS

abora (Nel0)

9.14.[Ananus 1

[PE3yIBTATOB

KOHTPOJIbHOU
a00THI

9.15.(Cucremaruszanus |1
BHAHUU

NTOT'O 136 |10

[MNPPOBLIE ObPA3OBATEJILHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



Poccuiickast anekTponHas 1mkoja. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Aunexc. Yueouuk» https://education.yandex.ru/home/

«SKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

"Poccuiickoe obpazoBanue" denepanbHbiii mopTaa. WWw.edu/
"Poccuiickuii o61eodpa3zoBaTenbHbIi opTan"/ Www.school.edu.

Enunast kosiekius udpoBbix 00pa3oBaTeIbHBIX pecypcoB. WWw.school-
collection.edu.ru/

Jloche IMIKOJIBHOTO YYUTE/s MaTeMaTHKH. JlokyMeHTalus, paboune MaTepHaIbl s
YUUTEII MaTeMaTuku. WWW.mathvaz.ru

"CeTbh TBOPYECKHX yUHTENCH". WWW.It-N.ru

dectuBanp negarornyeckux uaeit. www.festival.lseptember.ru

«Mapkertreiic 00pa3oBaTEIbHBIX YCIYT»

«Angekcey, «1Cy», «Yun.py», «CkaiieHr», «Koaapacy,
u3natenbeTBo «IIpocBemenuey» u apyrue. https://elducation.ru/
«HuTepHeTYpok» —. https://interneturok.ru/

Oo6pa3zoBatenpHas maThopma «Jlekra» . https://lecta.rosuchebnik.ru/
Ownaite-mkona: https://edu.skysmart.ru/
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