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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOIO M IIO3HABATEJIIBHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO0 0a3y /s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAIBLHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELUIHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIIb30BaTh MX B MOBCETHEBHOM XM3HH. B Toxe
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKU CTPOTMMM MaTeMaTHUYECKUMH KOHCTPYKLIHSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOruio, (opMHUpYeT
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTHIeCKOTro
aHaiu3a B CTaplleil 1IKojie ydaliuecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 33jad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEPIpPETAlMK  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPHUPOJE, HAYKE W B HCKYCCTBE, C BBLIAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLUAIOM, KOTOPBIA peaan3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH JAESITEIBHOCTH, TPEeOYIoImel CaMOCTOSTEILHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHAM3a JICKUT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOqUUecKue JUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaims3a, «MHOKECTBAa U JIOTHKAY.
Bce ocHOBHBIE cOpepiKaTebHO-METOMYECKUE JIMHUNA HM3YYaroTCs Ha TPOTSHKEHWH JABYX JIET
o0y4yeHHs B cTapuiel IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIIasCh
HOBBIMH TeMaMHU M pa3genamu. JlaHHBIH Kypc SBJSETCS HMHTETPATHBHBIM, MOCKOJIBKY
o0bemuHAET B cebe coaepaHWE HECKOJBKHX MaTeMaTHYeCKUX ITUCIUILIMH: anredpa,
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TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKHUM allllapatoM, y HUX TOCJIEeI0BATEIBHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJIy4eHHblE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3aqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOAMUeCKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAayaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pAalMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOydaromuecss MOJy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATHYECKUX KOHCTAHT, OUCHUBAHMS YUCIOBBIX BBIPAKECHUM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEANU3YyeTCAd Ha MPOTSHKEHUU BCEro oOydeHHs B
CTaplled WIKOJE, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
paIMOHATILHBIX, UPPAITMOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCITOIB3YIOTCS MPU UCCIECTOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU GyHKiuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. braromaps m3ydeHuro anredbpandeckoro
MaTepuaia MPOUCXOIUT JaNbHEeIee pa3BUTHE ATOPUTMHYECKOTO H aOCTPAKTHOTO MBIIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeIcTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

ConepkarenbHO-MeToAuuecKast TUHUS «DYHKIUKA U TpadUKu» TECHO MEPETUIeTaeTCs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKUIMN AIs
pelIeHusT 3a/lady U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBS3aHO KaK C
MaTEeMaTUYeCKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OosbIIoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOJTY4YCHHbIE (DYHKIHMH, CTPOUTh HUX TpaduKH.
Marepuasni 3TOH COAEpP)KATEIbHON JIMHUM HAUEJIE€H Ha pPa3BUTHE YMEHHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTM K  OOOOIIEHHI0 W  KOHKPETH3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TMOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUH, OTIPEACIATh UX
HauOOJIbIINE U HAUMEHbBIINE 3HAYEHUS, BRIYUCIATD IJIOMAAN QUryp U 0O0BEMBI T€l, HAXOIUTh
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CKOpPOCTH U YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJEJICH peajJbHbIX CUTyaluid, HAXOXKIACHUS
HAWIYyYIIEr0 PELIEHUsS B MNPUKIAJHBIX, B TOM YHCIIE COLHAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HaAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajIu3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(GhOpMaIIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE W MCKyccTBe. OOydarommuecs y3HAIOT O
BBIJAIOIIMXCS PE3YIbTATAX, IOJIYYECHHBIX B XOJAE PAa3BUTUSA MATEMAaTUKU KAaK HAayKH, U HX
aBTOpax.

ConeprkaresibHO-MEeTOAMYeCcKas TUHUSI «MHOXeCTBa U JIOTMKa» B OCHOBHOM MOCBSIIICHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHbBIC MPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMATHKU W MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCUUIIMHBI B enuHoe uenoe. I[loaromy BaXHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCHOJIb30BaTh €ro JJIst
BBIPAXKEHHUSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTHYECKOT0 MOJICITMPOBAHMS, KOTOPBIC MPU3BAaHbI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeJIe pealIbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO ammnapara aareopsl u
MaTeMaTUYECKOTr0 AHAJIM3a W HHTEPOPETAUMU TMOJYYEHHBIX pE3yJabTaroB. Takue 3agaHusd
BIUIETEHbl B KaXJbli M3 pa3/ieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
UCIIOJIB3YETCs ISl pelleHusl IpUKIaJHbIX 3a1ad. [Ipu pemenun peanbHbIX NPAKTUYECKUX 3a4a4
ydyauecs — pa3BHUBAKOT Ha0JII0IaTCILHOCTbD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, MCIOIH30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JesTenbHOCTh MO (DOPMHPOBAHUIO HABBIKOB DEIICHUS MPUKIATHBIX 3a/ad OpraHU3yeTcs B
Mpolecce U3y4eHHs BCeX TEM Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYecKoro aHajan3a Ha 6a30BOM
YpOBHE OTBOJMTCA 2 yaca B Henenmo B 10 kimacce u 2 gaca B Hezeno B 11 kimacce, Bcero 3a nBsa
roga ooyuenus — 136 gacos.

Pabouyas nporpamma copmupoBaHa ¢ yu€Tom pabodeil mporpaMMbl BOCITUTAHUS.

BocnuraTenpHpl IOTEHLMAT y‘-IC6HOl“0 Kypca «Anre6pa N Hadaja MaTeMaTH4YCCKOI'O
aHaJIn3a» peajin3yeTCsa 4Cpe3:

e MpUBJEYEHHE BHUMAaHMS 00yJarOMUXCA K IIEHHOCTHOMY acCleKTy M3Y4aeMbIX Ha YpOKax
SBJICHUM, OpraHU3alUIi0 WX paboThl C MOJIy4aeMOM Ha YPOKE COLHMAIbHO 3HAUUMOMN
uHpopMaluell — WHUIMHUPOBAHUE €€ OOCYKICHHUS, BBICKA3bIBAHUS OO0YYaIOUIMMHCS
CBOCTO MHCHHUS 110 €€ ITOBOAY, BLIpa6OTKH CBOETO K HEH OTHOLICHUA,

e JIEMOHCTpAIMIO OOYYAIOIIUMCSI TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEICHUS,
MIPOSIBJIICHUST YEJIOBEKOFOOMST M JOOPOCEPACYHOCTH, Yepe3 Moa00p COOTBETCTBYIOIINUX
TEKCTOB JJISl YTeHUsI, TPOOIEMHBIX CUTYAIUH ISl OOCYXKICHHS B KJIacCe;

e TIpUMEHEHHE Ha YypOKaX MHTEPAKTUBHBIX (GopM paboThl € OOy4YaIOUMMHUCS:
MHTEJUICKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX ITO3HABATEIbHYI0O MOTUBALIUIO O0YYarOIIUXCS;
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TUAAKTUYECKOro TeaTpa, Te IOJyueHHblE Ha YpOKE 3HAaHMUS OOBITPHIBAIOTCA B
TeaTpaJibHBIX IMOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE TAlOT OOyYalOUIMMCS BO3MOXHOCTb
MPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOIO JIMAJIOra; IPYMNIOBO paboThl MM pabOTHI
B Mapax, KOTOpbIe ydaT OOydyaromMXCsi KOMaHJHOM paboTe M B3aUMOJCHCTBUIO C
JIPYTUMH 00Yy4arOIIUMUCS;

MHHUIMMPOBAHHUE U TIOJIEPIKKY UCCIIEAOBATENILCKOM NEATETbHOCTH 00YJaIOLINXCsl B paMKaxX

pean3aluy MU UHAWBUYAJIbHBIX U TPYIIIOBBIX HUCCIEA0BATEIbCKUX MPOEKTOB, UTO 1aCT
00y4aromuMcsi BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEHICHHS TEOPETUYECKOM
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U O(popMIIEHUS] COOCTBEHHBIX M1, HABBIK YBAXKUTEILHOTO
OTHOUICHHUS K UY>KUM HAesIM, OOPMIICHHBIM B paboTax JIpyrux UccieaoBaTeneil, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayAUTOPHUEH, apryMEeHTUPOBAHUS U OTCTAUBAHMUS


https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html
https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. IlpumeHeHne npoOell M NPOLIEHTOB AJS PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
OTepaluu ¢ JACHCTBUTEIbHBIME yuciaMu. [IpuOmmkEHHbIe BHIYUCICHUS, TIPABUIIa OKPYIJICHHS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CtannaptHas (gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleHcTBUs ¢ apuMeTHYeCKUMU
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanimOHAIbHBIX YPaBHEHUH U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 331ad U 3ajad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHast QyHKIMsI ¢ HaTypajdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeNeHu.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUECKUX (YHKUUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CcHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpeccCUu Ul PELICHHS PEabHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBamMu. /luarpammbl Jitnepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

HatypanbHble u nensle uncna. [Ipu3Haku 1enMMOCTH LIEIBIX YACE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHue BbIpaXKEHUM, COIEPIKALINX CTENIEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaaiHbIX 3a/ad C MOMOLIbIO CHUCTEMBbI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IIpomMexyTku  MOHOTOHHOCTH  (YHKIHH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIMH. HamOosblliee m HauMeHbllee 3HaueHUEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudpmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN IS pellieHHs ypaBHEHUN U IMHEWHBIX CHCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHus (PyHKIMU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIoi Uit rpaduKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wnterpan, ero reomerpuyeckuid U ¢uU3MYECKUd cMbIca. BblyncieHue MHTErpaiga Io
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE cCpenHero ooimero o0pa3oBaHUSl CIEIYIONIMX JUYHOCTHBIX, METANpEeAMETHBIX H
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3YIOTCA:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKOW MMO3MLIMK OO0ydYarolmerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTnueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKON MaTeMaTU4eCKOM IIKOJIbI, K HMCIOJb30BAaHUIO ITHX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM ITPUMEHEHHEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEeHIeHUH, pacCyXAeHuH; BOCIPUMMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LEHHOCTU TPYIOJIO0US; UHTEPECOM K Pa3IN4HbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEelIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM
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NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMs 3a]a4 B 00JacTU OKpY’Karolled cpelibl, INIaHUPOBaHUs
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHUKH, TOHUMaHUEM MAaTeMaTHUYECKOW HAyKH Kak Cqepsl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYH) U HCCIEI0BATEIbCKYIO JIESITEIIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapakTEpU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
oelicmeusimu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
¥ CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIBIATH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS B haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIAUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpATh Croco0 perieHuss y4eOHOUW 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIOUpaTh HanOoJIee TOIXOASMIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

BbazoBble uccnenoBarenbckue JeCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICMOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;



® [IPOBOJUTH CAMOCTOSITEJIHO CIJITAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEAOBAaHUE II0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOro oObeKTa, sBJIEHHs, IIpolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENbHO  (hOpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaMm
NPOBEIEHHOTO HAOIIOCHHS, UCCIIEAOBAaHMS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE NPOLIECCA, a TAKXKE BBIIBUTATh IPEIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

e BBUIBJIATH AePUUUTH MHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BONPOC U
JUI PEeLIeHUs 3a1au;

e BpIOMpaTh HHYOPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

® CTPYKTYpHpPOBaTh HWH(POPMALMIO, TPEACTABIATE €€ B pa3uyHbiX  (opmax,
WLTIOCTPUPOBATh IpadUuecKy;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMALUHU [0 CAMOCTOSITEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAmMueHble Oeticmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oobwenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
HOJYYEeHHBINH pe3ynbTaT;

e B X0Jie 00CYX/I€HUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOM TeMbl, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb MWJIEHM, HAlleJ€HHblE HA T[OUCK peIIeHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrUX YYacTHUKOB JIMAJNOra,
0oOHapyXHUBaTh Pa3IMuUe U CXOJCTBO MO3MIIMIA; B KOPPEKTHOH hopMe popMyIupoBaTh
pa3HoOriacHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJAbTAaThl pEeIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajqad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaTh U HCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHOW W MHIUBUIYaTbHOW pabOTHI
OpU pelleHnH Yy4eOHbIX 3ajay; MPUHUMATh 1eldb COBMECTHOW JESTEeNbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Ppopmax paboThl (00CyX1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JNEeNCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aHMO ICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
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Camoopranu3zanus:

COCTaBJIAThH IUIAH, aITOPUTM PEUICHUS 3a/Ja4yd, BEIOMpATh CIIOCOO pEeHIeHHs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIbHOW pedieKCcHH KaK OCO3HAHUS COBEPIIIAEMBIX

JNEHUCTBUI ¥ MBICIUTENBHBIX IPOLECCOB, WX PE3YJIbTAaTOB; BJIANETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPELICHUs MaTeMaTHYeCKON
3a]a4u;
® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3yibTaTa IEIM U YCIOBUSM, OOBSCHATh MPUUUHBI
JOCTHIKEHUSI WJIM HEIOCTIKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIHUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Havaisa MaTeMaTHYECKOTO aHajIN3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHUs JODKHO O0ECIeUrBaTh JOCTHIKEHHE CIETYIOINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTAaTOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh HNOHATUSMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCSITUUHas APOOb, MPOLEHTHI.

BoinonuaTe apudmernyeckue omnepanuMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YHUCIIAMH.

BbinonHATe NpuOMOKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKHJIKY U OLICHKY pE3yJIbTaTa BHIYUCIICHU.

OnepupoBaTh NOHIATUAMU: CTENEHb C LENBIM MOKa3aTeleM; CTaHJapTHas Gopma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HATYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOIAIIYIO (OopMy
3aIIUCHU ACUCTBUTEBHBIX YUCEII ISl PELICHUs TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCMHYC W TAaHI€HC NPOU3BOJIBHOTO  YIJa;
MCIIOJIb30BAaTh 3allMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKHEe (QYHKIUH.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PAllMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarh
TPUTOHOMETPUYECKUE YPABHECHUS.

BoimonHATe npeoOpazoBaHus LETbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pemnarb OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUN U HEPaBEHCTB.

IIpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI PEUICHUs MATEMATHYECKUX 3a7a4d W 3a7ad W3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.
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MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
YpaBHEHHs, HEpPABEHCTBA 110 YCIOBHIO 3a/auM, HCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEUYETHOCTh (PYHKIMHM, HYIH (YHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaguku GYHKUMN A UCCIEAOBaHUS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXkaTh (opMyiIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
POTpeccu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEeCcCHil JUIsl pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OmnepupoBarh MOHIATUSAMH: ONPEETICHHE, TEOpeMa, CIECTBHE, T0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, LE€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCE, PA3JIOKEHUE YUCIIA HA TIPOCThIE MHOKUTEIU I PELICHUS 3a/1ay.

OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM OKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsaTh CBOMCTBa CTemeHW s TNpeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
IIOHATUAMU: II0Ka3aTCJIbHOC YpaBHCHHUE u HCPAaBCHCTBO, peuaTtb OCHOBHBIC THUIIbI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHusi BBIpAKEHHUM, coOAepXkKaluX JOorapugMmbl; ONEpPUPOBATH
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUJIS PELICHUS IPAKTUYECKUX 3a4ad.
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HaxonuTe penieHus npocTernx CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peaqbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSAMH: TIepUOAWYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKA  [OKAa3aTeIbHOW,  JorapupMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJHUHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonp3oBare Tpapuku (YHKUWN A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOAHON IS PeIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUUECKUH U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauth nmepBooOpa3Hble deMeHTapHbIX (YHKIUN; BBIYHCISATH UHTErpai mo GopMmylie
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaIn3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
ege.fipi.ru/;
http://www.matematika-
MHoecTBa pallHOHAJIBHBIX U na.rd,
JEUCTBUTENILHBIX Yucell. PalinoHanbHbIe 14 1 https://uchi.ru/ ;
YpaBHEHHUS U HEPABEHCTBA
https://resh.edu.ru/
ege.fipi.ru/;
http://www.matematika-
na.ru;
Oyukiun u rpaduku. CTeneHs ¢ HelbM 5 Httos: .
HoKa3aTeneM ps:/luchi.ru/;
https://resh.edu.ru/
ege.fipi.ru/;
5 5 http://www.matematika-
ApudmeTnieckuii KOpeHb N—0ii CTETICHH. 18 1 na.ru:

WppanuonansHble ypaBHEHUS! U HEPABEHCTBA

https://uchi.ru/ ;
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http://www.matematika-na.ru/

https://resh.edu.ru/

ege.fipi.ru/;
http://www.matematika-

na.ru;

Dopmysl

tpuronomerpuu. Tpuronomerpuyeckne 22 https://uchi.ru/ ;

YPaBHEHUS
https://resh.edu.ru/
https://resh.edu.ru/

ITocnenoBaTeIbHOCTH U IPOTPECCUU 5

IToBTOpeHue, 06001IeHNE, CHCTEMATU3ALIUS 3

3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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11 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl

Crenenb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
[TokazarenpHas pynkmus. [TokazareapHbIe
YpPaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

Tpuronomerpuyeckue GyHKIMH U UX TpauKH.
Tpuronomerpruyeckue HepaBeHCTBA

IIpousBoaHas. [IpumeneHne Mpou3BOgHON

KoanuecTBo 4acoB

Bcero

12

12

24

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

ege.fipi.ru/;
http://www.matematika-
na.ru;

https://uchi.ru/ ;

https://resh.edu.ru/

ege.fipi.ru/;
http://www.matematika-
na.ru;

https://uchi.ru/ ;

https://resh.edu.ru/

ege.fipi.ru/;
http://www.matematika-
na.ru;

https://uchi.ru/ ;

https://resh.edu.ru/

ege.fipi.ru/;
http://www.matematika-
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na.ru;
https://uchi.ru/ ;

https://resh.edu.ru/

WuTerpan u ero npuMeHeHus 9
ege.fipi.ru/;
http://www.matematika-
na.ru;

Cucrembl ypaBHEHUI 12 _
https://uchi.ru/ ;
https://resh.edu.ru/
ege.fipi.ru/;
http://www.matematika-
na.ru;

HarypanbHble 1 1ienbie yncia 6 )
https://uchi.ru/ ;
https://resh.edu.ru/

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18

3HAaHUU

OBIIEE KOJIMYECTBO YUACOB 110 ITPOI'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fl[:;:ennﬂ :gl?al;(;i:fenbnme
padoThI padoTshI pecypenI

MHOXecCTBO, Olepauuu Haj

MHOecTBaMu. J[narpaMMsbl 1

Oitnepa—Benna

Pammonansabie ynciaa. OOLIKHOBEHHEIE .
http://www.matematika-

U JCCATUYHBIC TPOOH, TTPOLICHTHI, 1 -

OeCcKOHEUYHBIE IEPUOANUECKHUE JPOOH -

Apudmerndeckre onepanum ¢

parroHaILHBIMHU YUCIIAMH, 1 http://www.matematika-

peoOpa3oBaHusl YHCIOBBIX na.ru;

BBIPAKECHUI

[Ipumenenue npobeit 1 MPOLEHTOB JIst

pelIeHus MPUKIIAAHBIX 337134 U3 1 http://www.matematika-

Pa3JIMYHBIX OTpACIel 3HAHUN U na.ru;

pEATbHOM KU3HU

[Ipumenenue qpoOei U IPOIEHTOB TSt

penieHus MPUKIAIHBIX 33/1a4 U3 1

pa3IUYHBIX OTpaciiel 3HAaHUH 1

pEaTbHOM KU3HHU

JleficTBUTENIbHBIEC YHCIIA.

PanmonansHbIe ¥ HppalioOHATBHBIC 1

qucia
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http://www.matematika-na.ru/
http://www.matematika-na.ru/
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http://www.matematika-na.ru/

Apudmernueckue onepanum ¢

! JICHCTBUTEIILHBIMU YHACITAMHU
[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
8 OKPYTJICHUS, TIPUKHJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN
9 ToXIecTBa U TOXKIESCTBEHHBIE http://www.matematika-
npeoOpa3oBaHus na.ru;
10 VYpaBHeHUEe, KOPEHb YpaBHEHUS
11 HepaseHcTBO, pelieHre HepaBeHCTBA
12 Meroa HHTEpBAJIOB
Pemenue nensix u 1poOHO- )
13 palMOHATIBHBIX ypaBI})IeHI/Iﬁ u http:/./www.matematlka-
HEPABEHCTB na.f
KonTponbHas pabota mo Teme
"MHOKeCTBa pallMOHATIBHBIX U
14 JNEWCTBUTEIILHBIX YHCEII.
PanmonaibHbIC ypaBHEHHS U
HEpaBeHCTB"
15 OyHKIMS, CIIOCOObI 3a1aHus (DYHKITHH. http://www.matematika-
B3aumHo obpaTHbIe HyHKIUU na.ru;
I'padux pynkunu. O6nactb
16 oTpesieNieHUs] U MHOXKECTBO 3HAUEHUI
¢bynkunu. Hynu ¢pynkuuu.
[TpomexyTKH 3HAKOMOCTOSIHCTBA
17 UErHble 1 HEYETHBIE PYHKIINU
CrermneHs C eNbIM MTOKa3aTeIeM.
18 CranpmaptHas ¢popma 3armmcu

NEUCTBUTEILHOTO YHCIIa
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http://www.matematika-na.ru/

Hcnonp3oBanue moaxoasimeii popmbl
3aIKCHU JICHCTBUTEIBHBIX YHCEI IS

19 pELIeHUs] TPAKTUYECKHX 3a]1a4 U
MIPEACTABJICHUS JAHHBIX
Crenennast GyHKIHUS C HATYPaJIbHBIM H
20 1eNbIM NokasareseM. E€ cBoiicTBa u
rpaduk
21 Apudmerndeckuii KOpeHb
HaTypaJbHOMU CTEIIEHU
22 ApudmMeTHuecKkuii KOpEHb http://www.matematika-
HaTypaJbHOM CTENIEHU na.ru;
93 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU
o4 CBoiicTBa apu(PMETHUECKOTO KOPHS http://www.matematika-
HaTypaJbHOM CTETIEHU na.ru;
o5 CoiicTBa apu(MeTHUECKOro KOpHA
HaTypaJIbHOM CTENEHU
26 JeiicTBus ¢ apupMeTHUECKUMHU
KOPHSIMU N—Oi CTENEHU
27 JeiicTBus ¢ apuMeTHUISCKUMU http://www.matematika-
KOpPHSIMU N—OM CTENIEHU na.ru;
28 HeiicTBus ¢ apudMeTnuecKkuMu
KOPHSIMH N—OH CTENEHU
29 JeiicTBus ¢ apupmMeTHUECKUMHU
KOpPHSIMU N—OM CTENEHU
30 HeiicTBus ¢ apudMeTnuecKuMu

KOpPHSIMU N—Oi CTeNEHU
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http://www.matematika-na.ru/

Pemienne nppanuoHaIbHBIX YPaBHEHUN

31
Y HEPaBEHCTB

39 Pewienne nppanoHaIbHBIX YPaBHEHUN
Y HEPAaBEHCTB

33 Peuienue nppanyoHaabHbIX YpaBHEHHI
Y HEPaBEHCTB

34 Peuienne nppanoHaabHbIX YpaBHCHUN http://www.matematika-
Y HEPaBEHCTB na.ru;
Pemenue nppannoHanbHbIX YpaBHEHHI

35 Y HEPaBEHCTB

36 CaoiicTBa u rpaguK KOpHs N-oi
CTETICHH

37 CgoiicTBa u rpaduk KOpHS N-0if
CTENeHU
KonTponbHas pabora no teme
"ApudmeTrueckuii KOpeHb N—oi

38 crenenu. MppannoHaibHble ypaBHEHUS
U HepaBeHcTBa"

39 CuHyC, KOCHHYC ¥ TaHT€HC YHCIIOBOTO http://www.matematika-
aprymeHra na.ru;

40 CuHycC, KOCHHYC M TAHTE€HC YUCJIOBOTO https://uchi.ru/;
apryMeHTa

41 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCUHYC U apKTaHT€HC https://uchi.ru/;

YHUCJIOBOTO apryMEHTa
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Tpuronomerpuueckas OKpyKHOCTb,

43 OTpeIeJICHUE TPUTOHOMETPUUECKHUX
(yHKLUIT YUCIIOBOrO apryMeHTa
TpuroHomMeTpruecKas OKpyX)HOCTb, _ :

44 OIPE/ICIICHUE TPUTOHOMETPUICCKUX ::?J_lwwwmatema“ka_
(GyHKIUI YUCIOBOTO apryMeHTa I

45 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

16 OCHOBHbIC TPUTOHOMETPUYCCKHE
bopMyIbI

47 OCHOBHbBIEC TPUTOHOMETPUICCKHE http://www.matematika-
bopmybt na.ru;

48 OCHOBHbIC TPUTOHOMETPUYCCKHE
bopmybl

49 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX https://uchi.ru/;
BBIPKCHUI

50 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX http://www.matematika-
BBIPAXKEHUI na.ru;

51 Hpe06pa3ovBaHHe TPUTOHOMETPUICCKHX
BBIPKCHUI

52 [Ipeobpa3oBaHie TPUTOHOMETPUIECKUX http://www.matematika-
BBIPAXKEHUI na.ru;

53 Hpeo6pa3ovBaHHe TPUTOHOMETPUICCKHX
BBIPKEHUIN

54 Pemenue ’\I:pI/Il"OHOMeTpI/I‘-IeCKI/IX
ypaBHEHU I

55 Pemenune TpuronomMeTpuiecKux
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ypaBHEHUI

56

57

Pemenne TpuroHoMeTpHUYECKUX
ypaBHEHU U

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUH

https://uchi.ru/;

58

59

Pemenne TpUroHoMeTpHUYECKUX
ypaBHEHUI

Penienue TpuroHoMeTprUUECKUX
YpaBHEHUU

http://www.matematika-
na.ru;

60

KonTtponpsHnast pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpruyeckue ypaBHEHHUS"

61

62

63

64

ITocemoBaTebHOCTH, CITOCOOBI
3aIaHus OCIEA0BATEILHOCTEN.
MOHOTOHHEBIE TTOCIIE0BATENHLHOCTH

Apudmerndeckas 1 reoMeTpuiecKas
nporpeccuu. Mcnonb3oBanue
IIPOTPECCHUU IS PELIEHUS PEATBHBIX
3a/1a4 IPUKJIIAHOTO XapakTepa
beckoneuHo yObiBaromias
reoMerpuueckas nporpeccus. Cymma
OecCKOHEYHO yObIBaroIIei
T€OMETPHUUYECKON MTPOTPECCUU

(DOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

https://uchi.ru/;

http://www.matematika-
na.ru;

http://www.matematika-
na.ru;

65

dopmyiia CIOKHBIX TPOLIEHTOB

https://uchi.ru/;
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O00011eH1Ee, cUCTEMAaTH3al1s SHAHUH

66 3a Kypc anreOpbl U Haval 1
MareMaruuyeckoro ananusa 10 kiacca
67 HroroBast koHTpoIbHAs paboTa 1
O0001enue, cucreMaTH3aus 3SHAaHUH
68 3a Kypc anreOpbl U Hava 1
MaTeMaTHueckoro aHanmsa 10 kiacca
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
°
JI:;H Tema ypoka Beero Kontpoasnubie IIpakTunyeckue fI[:yT:eHnﬂ :)Ig;)l;izl:;fenbnue
padoThI padoTshI pecypen

CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM
CBolicTBa CTENEHU

3 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
coJiepKallX palMOHAIbHbIE CTEIICHN

4 [IpeoOpa3zoBanue BhIpaKEHUH, 1 http://www.matematika-
COJIepKAILINX PAMOHATBHBIE CTETICHN na.ru;

5 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
COJepKAINX PAlMOHATIBHBIE CTETICHN

6 IToka3aTenbHbIE ypaBHEHUS U 1 https://uchi.ru/;
HEpaBEHCTBA

7 [Toka3zarenbHblE ypaBHEHUS U 1
HEpaBEHCTBA

8 [TokazaTenbHbIC ypaBHEHHS U 1 http://www.matematika-
HEpaBeHCTBA na.ru;

9 IToka3aTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA

10 [Toxa3zaTenbHbIEe YpaBHEHUS U 1
HEpaBEHCTBA

1 [Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U 1 http://www.matematika-
rpadux na.ru;

12 KonTponbhas pabota no teme "CreneHb 1 1
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C pallMOHAJIbHBIM I10Ka3aTeJIeM.
[TokxazarenbHast QyHKIHSL.
[TokazarenbHble YpaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm ymncna

14 JlecATHYHBIE U HATYpPAJIbHBIC http://www.matematika-
JorapudMbl na.ru;

15 [IpeoOpa3oBaHue BBIpaXECHUH,
COZIEpIKAILUX JIOTapU(PMBbI

16 [Ipeobpa3zoBanue BhIpaKEHUH, http://www.matematika-
COJepKAIINX JIOTapH(PMbI na.ru;

17 [IpeoOpa3oBaHue BBIpaXECHUH,
COZIEPIKAILUX JIOTapU(PMBI

18 [IpeobpazoBanue BhIpaXeHUH, https://uchi.ru/;
coJIepXKanux Jorapudmbl

19 Jlorapugmuueckue ypaBHEHUs U
HEpaBeHCTBA

20 Jlorapudmuueckue ypaBHEHHUS U http://www.matematika-
HEpaBeHCTBA na.ru;

91 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

99 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

93 Jlorapudmuueckas pyHkus, €€
CBOMCTBa U TrpapuK

24 Jlorapudmuueckas pyHkuus, e€

cBOiicTBa U rpaduk
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Tpuronomerpudeckue GyHKINHU, UX

25 .
CBOMCTBa U rpaduKu
26 Tpuronomerpudeckue GyHKINU, UX http://www.matematika-
CBOWCTBA U TpaduKu na.ru;
97 Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu
08 Tpuronomerpudeckue GYHKIHH, HX https://uchi.ruf;
CBOWCTBA U TpapuKu
29 [Ipumepsl TPUTOHOMETPHUECKUX
HEpaBEHCTB
30 [Tpumepsl TPUTOHOMETPUUECKUX http://www.matematika-
HEPaBEHCTB na.ru;
31 [Tpumepsl TPUTOHOMETPUUECKHX
HEPaBEHCTB
39 [Tpumepsl TPUTOHOMETPHUECKUX http://www.matematika-
HEpaBEHCTB na.ru;
KonTponbHas pabora no teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapupmuueckue ypaBHEHHS U
33 HepaBeHCTBa. TpuroHoMeTpudeckue
GYHKIINHY U UX
rpaduku. TpuroHoMeTpuuecKme
HepaBeHCTBA"
34 HenpepoiBHbIe QyHKITUU
35 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB
36 Metoa MHTEPBAJIOB IS pELLIEHUS
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HEPABEHCTB

37 [TponsBogHas GyHKIHH
38 [IpousBoanas pyHKIUU
39 FCOMeTpI/I‘Ie(jKI/Iﬁ 1 GU3UICCKUN CMBICIT https:/fuchi.ru/;
IIPOU3BOTHON
40 FGOMeTpI/IquKI/If/'I U QU3UUECKUI CMBICTT http://www.matematika-
IPOXU3BOJHOU na.ru;
41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN
42 [TpousBoHBIE IeMEHTAPHBIX (PYHKUINH :g?ijl_/www'matema“ka_
43 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMIA
44 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
Y4acTHOTO (PYHKIIMH
45 [IpousBogHast CyMMBI, IPOU3BEICHUS, https://resh.edu.ru/
YacTHOTO (QyHKIUH
IIpruMmeHeHne nporu3BOIHON K .
16 HiﬂeHOBaHHmP (pyHKquﬁ a http:/.lwww.matemanka-
MOHOTOHHOCTH U IKCTPEMYMBI na.f
IIpuMenenure npon3BOIHON K https://uchi.ru/;
47 UCCIIeIOBAaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U IKCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
48 UCCIIeIOBAaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U IKCTPEMYMBI
49 [IpumMeHneHne MPON3BOTHOMN K

28



http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/
http://www.matematika-na.ru/

UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTH U IKCTPEMYMBI

50

51

52

Haxoxxnenre HanOOJIBIIETO U
HAUMEHBIIIETO 3HaUCHUs (YHKITUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha
OTpe3Ke

Haxoxaenne HauOobIIErO U
HAMMEHBIIIETO 3HAYCHUS PYHKIIUU HA
OTpe3Ke

https://resh.edu.ru/

53

Haxoxnenne HanOoapIIero u
HAaUMEHBIIIETO 3HaUeHUsl QYHKIIMU HA
OTpEe3Ke

https://uchi.ru/;

54

Haxoxxnenne HanbOoIbIIEr0 1
HaWMEHBIIIETO 3HAYCHUST QYHKIIUU HA
OTpEe3Ke

http://www.matematika-
na.ru;

55

56

57

HaxoxaeHre HanOOoIbIIIero u
HAUMCHBIIICTO 3HAYCHUA q)yHKIII/II/I Ha
OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAXO0’KJICHUS HAWJIYUYIIEro perieHus B
MPUKJIAHBIX 33/1ayax, JJIsl ONPEICICHUS
CKOPOCTH TIpoIiecca, 3aJaHHOTO
dbopmyroi uiu rpaguKoM
KonTpomnpHas pabota mo Teme
"ITponsBoaHas. [Ipumenenue
MPOU3BOJHOMN"

http://www.matematika-
na.ru;
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[lepBooOpa3nas. Tabnuna

http://www.matematika-

58
epBOOOPa3HBIX na.ru;
59 [lepBooOpa3nas. Tabnuna
epBOOOPA3HBIX
60 WNuterpan, reomeTpuyecKuii u
buznyeckuilt CMbICT UHTErpaia
61 HHTerpai, reoMeTpUYECKH U
buznyeckuii CMbICT UHTErpaia
62 HHTerpai, reoMeTpUYECKH U
(u3uUecKuii CMBICT HHTETpasia
63 Boruncnenue uaterpana no gopmye https://resh.edu.ru/
Herorona—JleitOaumna
64 Brruucnenue nnterpana no gpopmyie https://uchi.ruf;
Herorona—Jleiibaumna
65 Brruucnenue unTerpana no gopmyie
Herorona—JleiiOHuma
66 Beruncnenue naTerpana mo gpopmysie http://www.matematika-
Herorona—JleiiOHuma na.ru;
67 CucreMbl TUHENHBIX YPaBHEHHUN
68 CucTeMbl THHEHHBIX YpaBHEHUH
Pemenune npukinagHbIX 3a1a4 C https://uchi.ru/;
69 IIOMOIIIIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN
Pemenune npukinagHbIX 3a1a4 C i
70 IIOMOIIIBIO fHCTeMH JINHEWHBIX hitp://www.matematika-

YpaBHEHUN

na.ru,
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71

CucTtemMbl 1 COBOKYITHOCTH 1IEJIBIX,
paloHaIbHbBIX, UPPALMOHATBLHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
yYpaBHEHUU U HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
PalrOHAJIbHBIX, UPPALIMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(i)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

https://uchi.ru/;

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

https://resh.edu.ru/

74

CucTembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

http://www.matematika-

na.ru;

75

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
peleHus: ypaBHEHUN U CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A7
pELICHUs YPaBHEHUM U CUCTEM

77

[IprMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 00J1acTe HAYKH U peaslbHOM
KU3HU

78

KonTponbhas pabota no teme
"UuTerpain u ero npuMeHeHusi. Cuctemsl
ypaBHEHHI"
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HarypanbHble 1 1ienble yucia B 3aadax

https://resh.edu.ru/

7 U3 pearbHOW KU3HU
80 HatypanbHble 1 11e51ble Yrclia B 3a/1a4ax
13 peasIbHOM KU3HU
81 HatypanbHble U 1enble Yrciia B 3aa9ax
13 peasibHOM KU3HU
82 [Ipu3Haku neIMMOCTH LIEIBIX YUCEN
https://uchi.ru/;
83 [Tpu3HaKK JETUMOCTH LETBIX YHCET
84 [Tpu3HaKy AEITMMOCTH LEBIX YUCEI
85 [ToBTOpenue, 06001ICHNE, https://uchi.ru/;
cucTeMaTu3anus 3HaHUi. Y paBHEHUS
86 [ToBTOpenue, 06001IEHNE,
CUCTeMaTH3allus 3HAaHUH. Y paBHEHHUS
87 [ToBTOpenue, o6odIIEHNE, https://uchi.ru/;
cucTeMarn3anys 3HaHUM. Y paBHEHUS
88 [ToBTOpenue, 06001IIEHNE,
cUCTeMaTH3allus 3HaHUH. Y paBHEHUS
89 [ToBTOpenme, 0600IIEHNE,
CUCTeMaTH3aIlusl 3HAaHUH. Y paBHEHHUS
90 [ToBTOpenwme, 0600MIEHNE,
cHUcTeMaTU3alus 3HaHW. Y paBHEHUS
01 [ToBTOpenue, 06001IeHNE,
cuctemaruzaius 3HaHui. HepaBeHcTBa
92 [ToBTOpenue, 0600IIECHNE,

32




cucreMarusanus 3HaHuil. HepaBencrsa

[ToBTOpEHmE, 0600IICHNE,

%3 cucreMarusanus 3HaHuil. HepaBencrsa 1
94 [ToBTOpEHmE, 0600IICHUE, 1
cucreMaruzanus 3HaHui. HepaBeHcTBa

[ToBTOpeHnue, 06001ICHNE, https://uchi.ru/;

95 cucTeMaTtu3alus 3HaHuH. CUCTEMBI 1
YpaBHEHUN
[ToBTOpenue, 06001ICHNE,

96 cucTeMaTtu3alusa 3HaHuH. CUCTEMBI 1
ypaBHEHUI

97 [ToBTOpEHHE, 0000IICHUE, 1
cucTeMarusaius 3HaHui. OyHKITMN

08 [ToBTOpenue, o6odIIEHKE, 1
cucremarusanus 3HaHui. OyHkuuu

99 Wrorosas koHTposibHasA paboTa

100 HToroBast KOHTpoOJIbHAsA paboTa
O06006111EH1E, CUCTEMATH3allMs 3HAHU 3a

101 KypcC aJireOpbl U HayaJl MaTeMaTU4eCKOTro 1
anammza 10-11 xmaccos
O0o001Ienue, cucTeMaTA3alus 3HaHUH 3a

102 KypC aJireOphl ¥ Ha4aJl MaTeMaTUIeCKOTO 1
ananm3a 10-11 kiaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

*MaTtemaruka: anre6pa M Hadalla MaTEMATUYCCKOI'O aHaJIn3a, reOMETPHsI. Aﬂre6pa n

Hayajia MaTeMaTH4eckoro aHanmsa (B 2 yactax), 10-11 knaccel/ Yacts 1: Mopakosuy A.T.,

Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u napyrue; noa penakuuein Mopakosuya A.l'.,
O6mmectBo ¢ orpannueHHO# oTBeTcTBeHHOCTHIO « IOl MHEMO3UWHA» *« MaTtemaTuka:
anreOpa ¥ Havajga MaTeMaTHYECKOTO aHaIu3a, TeoMeTpus. Anredpa U Havasa
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 11 kmacc/ Mopakosuu A.I'., Cemenos I1.B.,
Anekcannpona JI.A., Mapnaxaesa E.JI., Aknmoneproe o6mectBo «M3mareabcTBo

«HpOCBeH_ICHI/Ie»

METOJAUYECKUE MATEPHUAJIBI JIS1 YYUTEJIS
- yue6Huk Hukonbckuit C.M. Anrebpa u Hadana mareMaTudeckoro aHanusa 10 kiacc; -

yuebHuk Hukonbsckuit C.M. Anre6pa u Hayana MatemaTudyeckoro aHainusa 11 kiacc;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

ege.fipi.ru/;

http://www.matematika-na.ru;

https://uchi.ru/;

https://resh.edu.ru/
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