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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeGHOTO Kypca «Anredpa v Hadaja MaTeMaTHYECKOT0 aHAJIN3ay» YTIIyOJIeHHOTO
0a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTEeILHOTO CTaHIapTa CPEeIHEro o0Iero oopa3oBaHus, ¢ y4€TOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, MPEIbIBISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATULUN POCCHIICKOTO
oOpazoBanus. Peamuzamus mporpamMmbl  00€CleUYMBaeT OBJIAZCHHUE KIIOUEBBIMH  KOMIICTCHLUSMH,
COCTaBJISIOUIMMH  OCHOBY JUIsl CaMOpa3BUTHSI W HENPEPHIBHOTO  00pa3oBaHUs, LEIOCTHOCTh
OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUS JIMYHOCTU OOydarommxcs. YriyOrneHue
Kypca JaeT BO3MOXKHOCTb BBIMYCKHHUKY pPACUIMPUTh MaT€MaTU4YeCKUE 3HAHUS, HEOOXOAMMBIC IUIs
MOCTYIIJICHUS U O0YYEHHUS B TEXHUYECKHUX By3aXx.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajma MaTeMaTH4ECKOTO aHAJINW3a» SBISAETCA OJHUM M3 Haubosee 3HaUYUMBbIX B
porpamMMe CTapiieil MIKOJIbI, TOCKOJIBbKY, C OJTHONH CTOPOHBI, OH 00ECIIeYNBaET HHCTPYMEHTAIbHYIO 0a3y A
M3yYEHUS BCEX €CTECTBEHHO-HAYUYHbBIX KypCOB, @ C APYroi CTOPOHBI, (POPMUPYET JOrHUeCcKoe U aOCTPaKTHOE
MBIIUICHUE YYalIXCsl HAa YPOBHE, HEOOXOIMMOM JUIi OCBOCHUSI KypCOB MH(POPMATHUKHU, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH. B paMkax HaHHOro Kypca ydyalludecs OBJAJEBAIOT YHHMBEPCAJIbHBIM S3BIKOM
COBPEMEHHOI HayKH, KOTOpasi pOPMYITHPYET CBOU TOCTHIKECHHUS B MATEMaTHYECKOU (opme.

Kypc anre6pbl n Hayan MareMaTHYecKOro aHajau3a 3aKJaJbIBaeT OCHOBY JJIsl YCIIEUIHOIO OBJACHUS
3aKOHAMU (PU3UKH, XUMHUU, OWOJIOTHH, NMOHUMAHWS OCHOBHBIX TEHIEHIMNA 3KOHOMHKH M OOIIECTBEHHOU
KHM3HH, TIO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX LIU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
HUCIIOJIb30BAaTh UX B HOBCCIIHGBHOfI )KM3HHU. B TOXKE BpEMs OBJIAJICHUC a6CTpaKTHI)IMI/I " JIOTUYCCKU CTPOTrUMHU
MaTeMaTUYECKUMHU KOHCTPYKIMSMU pa3BUBAaeT YMEHHUE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
MCTHHHOCTh YTBEPIKIICHHsI, HCIIOJIB30BaTh 0000IIEHIE H KOHKPETH3AIHI0, a0CTparupoBaHue U aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE M KPUTHYECKOE MbIILICHHE. B Xo/1e n3ydenus anreOpbl U Hauyal MaTeMaTHYeCKOro
aHaJli3a B CTElpHICfI MMKOJIC YyYalmuecsa IOJy4aroT HOBBII  OIIBIT peliCHud TMPUKIAAHBIX 3a14a4y,
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI MaTEMAaTHUECKUX MOJENEH pEaJbHbIX CHUTyallMii W MHTEpIpETaluy
IMOJIYUCHHBIX pCIHeHI/If/'I, 3HAKOMATCA C IMMPpUMEPaAMH MAaTEMATUICCKUX 3aKOHOMepHOCTeI7I B IIpUpPOAC, HAYKC U
B UCKYCCTBE, C BBIIAIOIMMHUCSA MaTEMAaTUUECKUMHU OTKPBITHUSMH U UX aBTOPAMH.

Kypc o6manaer 3Ha4yuTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIM peaM3yeTcsl Kak 4depes
yueOHBI MaTepuall, ClIOCOOCTBYIOMIMK (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crenupuKy
y4eOHOM 1eATeIbHOCTH, TPeOYIOIIel CaMOCTOSTENbHOCTH, aKKYPATHOCTH, IPOJIOJIKUTEIIbHON KOHIIEHTPAaI[U!
BHHUMAaHUS U OTBETCTBEHHOCTH 32 MTOJIy4YE€HHBIN PE3yJIbTar.

B ocHoBe MeToauku oOydenus anreOpe U HayajlaM MaTEMaTHYECKOTO aHAIN3a JICKUT JIeATeTbHOCTHBIN
IPUHIUI 00y4eHus.

CrpykTrypa Kypca «AnreOpa W HayaJa MaTeMAaTUYECKOTO aHaIM3a» BKIIOYACT ClEIyIOIIHe
COJIep KaTeIbHO-METOJUUeCKUe JIUHUU: «Hucna u BelYMCICHUS», «DYHKIUU U TpapuKu», «YpaBHEHUS U
HepaBeHCTBa», «Hawanma MaTtemarmdeckoro anammsa», «MHoXecTBa M JIorMka». Bce OCHOBHBIE
COJIep KaTeIbHO-METOJUUECKUE JTMHUM U3Y4YaloTCsl Ha MPOTSHKEHUH JIBYX JIET O0Y4YEHHUs B CTapIieil mIKoIe,
€CTECCTBCHHO AOIIOJHAA APYT ApyTa U IOCTCIICHHO HACKIIIAsACh HOBBIMH TEMAaMHU U pa3aciiaMu. HaHHBIﬁ KypC
ABIISICTCS HMHTErPAaTUBHBIM, ITOCKOJBKY OOBEIUHSET B ce0e colep)KaHHe HECKOJIBKMX MaTeMaTHYeCKUX
JAUCIUIIIINH: anre6pa, TPUTOHOMETPUA, MaTeMaTHYeCKHi aHAJIN3, TCOPUA MHOKCCTB U Ip. ITo MEpPE TOro KaxK
yyaluecs OBJaJeBaloT BcE Ooyiee IMMPOKMM MaTeMaTHYECKHM ammapatoM, y HHUX MOCJeI0BaTeIbHO
dbopMHUpyeTCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYI MOJENb pealbHOW CHUTYaIlHH,
NPUMEHSTh 3HaHUS, TIOJTy4YEeHHBIE B Kypce «Ajredpa ¥ Hayajla MaTeMaTHYECKOTO aHAIM3ay, JUI PelIeHHs
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHOW MaTeMAaTUYECKOM 3aJaud, a 3aTeM HHTEpPIPETUPOBATh MOTyYEHHBIN
pe3yJbTar.

CopepxarenpbHO-MeTOIMYeCKas IMHUSA «Hucna U BBIYUCIECHUS» 3aBepilaeT (OpMUPOBAHNE HABBIKOB
HCIOJIb30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOpOoe OBIJI0O HA4aTO B OCHOBHOW mIKoje. B crapmiel mkose
oco00e BHUMaHME yJenseTcss (OpMUPOBAHHUIO MPOYHBIX BBIYMCIUTEIbHBIX HAaBBIKOB, BKIIOYAIOIIUX B ce0s
HCIIOJIb30BAHUC Pa3JIMYHBIX q)OpM 3arucu I[GP'ICTBHTCHBHOFO qucia, YMCHHUC pPALMOHAJILHO BBLIIIOJHATH
JCUCTBUS C HUMH, JellaTh MPUKHUIKY, OLEHMBAaTh pe3yiabTar. OOydaromipecs I0Jy4aloT HaBbIKU
NpUOIMKEHHBIX BBIYMCICHUHN, BBIIOJIHEHUS IEHCTBUH C 4YMCIIaMM, 3allMCAHHBIMU B CTaHAAPTHOH (opme,
HUCIIOJIB30BaHUA MAaTEMATHYCCKUX KOHCTAHT, OLICHHUBAHUA YU CIOBBIX BLIpa)I(CHHfI.



Jlunust «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSHXKEHUU BCEro 00y4eHHUs B CTapIIei HIKoJIe,
IIOCKOJIBKY B KaXJOM pa3feie MporpamMmbl IPELyCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3ajad.
OOyuaromuecs OBIAACBAIOT Pa3IMUYHBIMH METOJAMH PELICHUS LIEJbIX, PAllMOHAIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPU(PMUUECKHMX M TPUTOHOMETPUYECKHX YpaBHEHHUH, HEPABEHCTB U HMX CHCTEM.
[TonydyeHHble yMEHHUS HCIONB3YIOTCS MPU HCCIEAOBAaHUU (YHKIUN C MOMOUIbIO MPOU3BOJHON, PEHICHUH
NPUKIAJHBIX 337a4 M 33/a4 Ha HAXOXKJACHWE HAaWOOJBIIMX M HAUMEHBIIUX 3HaYeHWU (yHKuuu. JlaHHas
coJiep>KaTelIbHas JIMHUA BKIIIOYAeT B ce0sl Takke (POopMUpPOBAHUE YMEHHI BBIOIHITH PACYETHI 110 PopMyiam,
npeoOpa3oBaHus EIbIX, pAllMOHATBHBIX, HPPALIMOHAIBHBIX ¥ TPUTOHOMETPHUECKUX BBIPAKEHUH, a TaKKe
BBIpQXEHUH, coAepKallluX cTereHu U Jorapudmbl. braromaps u3ydeHuro anreOpanyeckoro marepuana
INPOUCXOIUT JallbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIICHUS — yYalluxcs,
(bOpMUPYIOTCST HABBIKU JIEAYKTHUBHBIX PACCYXACHUM, pabOThl ¢ CUMBOJBHBIMH (hOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PaBEHCTB M HEPAaBEHCTB. Anredpa mpemiaraetr 3QpQeKTHBHbBIC
MHCTPYMEHTHI JUJISl PEIICHHS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIISIHO JEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeTOnMYeCKass JTUHUS «DYHKIMH U TpaduKu» TECHO MEeperieTaeTcss ¢ JPYruMH
JUHUSAMH Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIE 3alaéT IOCIEA0BaTEIbHOCTh H3YYEHMsI Marepuaa.
N3ydenue creneHHoi, moka3aTeabHOM, JorapuMHUIEcKoil U TPUTOHOMETPUUYECKUX (PYHKIIHHI, UX CBOMCTB U
rpauKoB, UCIOIb30BaHUE (DYHKLMHN /171 pelIeHUs 3a7a4 U3 IPYTruX yU4eOHbIX IPEIMETOB U pealbHON KU3HU
TECHO CBSI3aHO KAaK C MATEMAaTUYECKUM AHAJIM30M, TaK U C PELICHUEM YpaBHEHUU M HepaBeHCTB. [Ipu sTom
OoyplIOe BHUMaHHUE ynensercss (pOpMUpOBAaHHIO YMEHHS BBIpaKaTh (HOpPMyJaMH 3aBUCHMOCTH MEXITY
pa3IMYHBIMU BEJIMYMHAMH, UCCIENOBAaTh MONyueHHbIe (YHKIUH, CTPOUTHh UX Tpaduku. Marepuan 5Toi
COJIepKaTEeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHHUH U HaBBIKOB, MO3BOJISIONINX BbIpa)kaTbh 3aBUCUMOCTH
MEXy BEIUYMHAMH B Pa3IU4HON (QopMme: aHaTUTHYEeCKOW, rpaduueckoid U cioBecHOW. Ero msyuenwue
CIIOCOOCTBYET PA3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3AIUH,
HCII0JIb30BaHUIO aHAJIOT .

CopepxarenpHas nuHus «Hauana mMaremMatnyeckoro aHajan3a» MO3BOJISET CYLIECTBEHHO PacIIMPUTH
KpYT KaK MaTeMaTH4YeCKHX, TaK U MPUKIATHBIX 33Jay, JOCTYMHBIX 00YYaromuMCs, Y KOTOPBIX MOSBISAETCS
BO3MOXXHOCTh MCCIIEJIOBaThb U CTPOUTH Ipaduku (YHKIUH, ONpeneisTh MX HauOOJbIINE U HAaWMEHBIINE
3HA4YeHUs1, BBIYUCIIATD IO GUTyp U 00BEMBI TEJl, HAXOAUTh CKOPOCTH U YCKOpEHHs IporieccoB. JlaHHas
coJiepKaTesIbHasl IMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MaTEMaTUYECKUX MOJIENEN peallbHbIX
CUTyallMi, HaX0XKIECHUSI HAWIY4IIEero peUleHHs] B NPUKJIAJHBIX, B TOM UUCIIE COLMAIBbHO-I)KOHOMHUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMM MaT€MaTHYECKOro aHajii3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOT0 M KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHNIO YMEHUHN pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOyyaronuecs: y3HalT O BBIJAIOIIUXCS pe3yiIbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MaTEMAaTUKH KaK HAyKH, U UX aBTOpax.

CopepxarenpbHo-MeTOIMYeCKas JIMHUA «MHOXeCTBa M JIOTHKa» B OCHOBHOM IIOCBSIIEHA 3JIEMEHTaM
TEOpPUHU MHOXKECTB. TeEOpEeTHKO-MHOKECTBEHHBIE TNPEICTABICHUS INPOHU3BIBAIOT BECh KYypC UIKOJBHON
MaTeMaTHKU U IpeiaraoT HauloJiee yHUBEPCAbHBIH A3bIK, 00BEINHSAIONINI BCE Pa3Aeibl MATEMATHKH U €€
IIPWJIOKEHUI, OHU CBSI3BIBAIOT Pa3Hble MaTEMATUUECKUE TUCLIUIUIMHGI B eAMHOE Lienoe. [loaToMy BakHO naTh
BO3MOXXHOCTh ILIKOJIbHUKY IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN $3bIK COBPEMEHHOW MAaTeMaTUKH U
HCIOJIb30BAaTh €T0 JJIsl BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauajza MaTeMaTHYECKOIO aHAJIW3a» MPHUCYTCTBYIOT TakKK€ OCHOBBI
MaTeMaTHYeCKOTr0 MOJICIMPOBAHUS, KOTOpbIEe MpHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOCHUS MOEIeH
peasIbHBIX CUTYyallUd, UCCIEAOBAHUS 3TUX MOJENel C MOMOIIbIO ammapaTra aaredpbl 1 MaTeMaTH4YecKoro
aHaJI3a U MHTEPIpETAlMK MOJyYEHHBIX pE3ysbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbId U3 pa3iciioB
MIPOrpaMMbl, TOCKOJIBKY BECh MaTepuall Kypca IHUPOKO UCTIOIb3YETCs Ui pelIeHHs MPUKIaIHbIX 3a1a4. [Tpu
pELICHUH pPeATbHBIX MPAKTHMUYECKUX 3a/ad ydalluecs pa3BHBAIOT HaOI0JATeNIbHOCTh, YMEHUE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh IPOOIIEMY.
JlearenbHOCTh 1O (POPMHUPOBAHMIO HABBIKOB PEIICHUS TNPHUKIAIHBIX 3aJad OpPraHu3yercs B Ipoliecce
M3YYEeHHUsI BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYeCKOrO aHAIIU3ay.

Bocnurare/bHbIN MOTEHIMAJ NPEAMETa peaju3yeTcs yepes:
— TpHUBJICYCHHUE BHUMAaHUS OOYYAIOUIMXCS K IIEHHOCTHOMY AaCHEKTy H3ydaeMbIX Ha ypOKaxX SIBJICHHUH,
OpraHu3alMio WX paboOThl C TMOJIy4yaeMOWl Ha YpOKE COUMAIbHO 3HAaYuMON wuHpOpMammen



MHULMAPOBAaHUE €€ OOCYXJEHHs, BBICKAa3bIBaHMs OOYYArOIMMHCS CBOEIO MHEHHsS IO €€ IOBO.Y,
BBIPAOOTKHU CBOETO K HEH OTHOILICHHUS;

—  JIEMOHCTpAIMIO OOYyYaroUIMMCS HPUMEPOB OTBETCTBEHHOIO, TPAXKAAHCKOTO IMOBEICHHS, MPOSBICHUS
YeJIOBEKOII00US U 10OpOCEepAEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIMX TEKCTOB AJIs YTEHUS, 3aj1ay JUis
peleHust, TpOOJIEMHBIX CUTYaIMi st 00CYKIIEHHS B KJIacce;

—  HMHUIUHUPOBAHUE H MOJICPIKKY HCCIEI0BATEIBCKON NEATEIbHOCTH 00YYaIOLINXCS B paMKax pean3alu
UMH MHJIUBUAYaJIbHBIX MCCIEIOBATENIBCKUX IPOEKTOB, 4YTO JacT OO0YyYaroIUMCs BO3MOXXKHOCTb
npUOOpPECTH HABBIK CAMOCTOSITEILHOTO PEUICHUs TEOPETUUECKOM MpOoOIeMbl, HABBIK T€HEPUPOBAHUS U
oopmieHNs: COOCTBEHHBIX UAEH, HABBIK YBRXKUTEJIIBHOTO OTHOILICHHS K Uy>KUM HJIesIM, O(pOPMIIEHHBIM B
paboTrax JApYruxX HCCIeIOBaTeNiel, HaBBIK IyOJUYHOTO BBICTYIUIGHHS TEpe] ayJuTOpueH,
apryMEHTHPOBaHUS U OTCTAaUBaHMs CBOEH TOUKH 3PEHUS;

—  noOyJeHHe 00y4aroLIiXcs COOII0aTh Ha ypOKe OOIIEIIPUHATHIE HOPMBI TOBEICHH S, TpaBHJIa OOIIEHUS
CO crapmuMu (MEAArOTHYECKUMH PAaOOTHUKAMHM) U CBEPCTHUKAMHU (OOYYarOIIUMHUCS), HPUHIUIIBI
y4eOHOH TUCIMITIIMHBI U CAMOOPTraHU3al1H;

—  INpUMEHEHHE IpynIoBoi paboThl UK PabOTHI B Mapax, KOTOPbIE yyaT 00yUyaroLIMXCsl KOMaHIHOW paboTe
Y B3aUMOJIEHCTBUIO C IPYTUMHU 00Y4atOLUMHUCH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM TutaHe Ha M3y4eHHE Kypca anreOpbl U Hadall MAaTEMaTHYECKOTrO aHaim3a Ha 0a30BOM ypOBHE
otBoaUTCs 2 yaca B Henenmo B 10 kimacce u 3 waca B Heyenmio B 11 kimacce, Bcero 3a Ba roga ooyuenus — 170
yacoB. JlOMOJIHUTENILHO W3 HIKOJIbHOTO BAPHMATHBHOIO KOMIIOHEHTa HA YIJyOJieHHe H3Yy4YeHHUsl
ajre0pbl 1 HAYAJIa MATEMAaTHYECKOT0 aHAIu3a BbiessieTcss 2 yaca B 10 kiacce u 1 yac B 11 kiacce.
Hroro 3a 2 rona o0y4yeHusi KOJIMYECTBO YACOB COCTABUT — 272 yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia 1 BbIYMCIICHUS

HarypanbHsle u nensie yucina. [Ipu3Haku AeIMMOCTH LEIbIX YUCEIL.

Panmonanbhple  uncna. OOBIKHOBEHHBIE M JECATUYHBIE JApOOM, IPOLEHTHI, OECKOHEUHbIE
nepuonuveckue ApoOu. Apudmernyeckue omnepanud ¢ paluoOHAJBHBIMH YUCIAMH, NPEOOpazoBaHUS
YUCIIOBBIX BeIpakeHUH. [IpuMenenne apoGeil 1 MpOLEHTOB AJis PELICHUs IPUKIIAJAHBIX 33/1a4 U3 pa3IMuHbIX
OTpacjeil 3HaHUW U pealbHOW KU3HMU.

Apudmernueckass M reoMmeTpuyeckas Iporpeccuu. beckoHedHO yObIBarollas reoMeTpudecKas
nporpeccusi. Cymma OeckOHEYHO YyOBIBAalOWIEH TeoMeTprUYecKoil mporpeccuu. Dopmyna CIIOKHBIX
IpoLeHTOB. Vcronb30Banue Mporpeccuu A peLeHNs pealbHbIX 3a/1a4 IPUKIIAIHOIO XapakTepa.

JlelicTBUTENbHBIC YHCTa. PalnoHambHBIE M UppalMOHATIBHBIE YHCTa. ApHU(PMETHUYECKUE ONepaliu C
NelcTBUTENbHBIMU uuciaMu. [TpuGinxkEHHbIE BBIYMCICHMS, NpPaBUIa OKPYIVIEHUS, NMPHUKHUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUMN.

Crenenp ¢ nenslM nokaszareneM. CranpapTtHas (¢opma 3anMcu  JACHCTBUTEIBHOTO — YHCHIA.
Hcnonp3oBanue noaxoasnieid GopMbl 3anucy JeHCTBUTENBHBIX YHACEI IS PEIICHUS MPAKTUIECKUX 33134 U
IIPEICTaBICHUS JAHHBIX.

Apudmernueckuii KOpeHb HATypajdbHOH cTemeHu. JleHCTBHS C apupMETHYECKMMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TQHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC YHCIOBOTO
apryMeHTa.

Crenens ¢ palluOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIICHH.

Jlorapupm umcna. JlecaTuuHble W HaTypajbHble Jorapupmel. IIpeoOpa3zoBaHue BbIpakeHUM,
COJIEPIKAIIHX JIOTAPUPMBL.

Cooeporcanue yenyonenus.

Tonsamue oenumocmu. /lenumocms cymmsl u npousgedenus. /lenenue ¢ ocmamxom. Ilpusnaxu oenumocmu.
Mmnozounenvt om o00nozo nepemennoco. Toxcoecmeenno pasuvie. Popmyna OeneHus MHO20UYJIEHOS.
Dopmyna denenus MHO20UIeH08 ¢ ocmamkom . Popmynvl COKPAUWEHHO20 YMHOMCEHUS Ol CIMAPULUX
cmeneneu. bunom Heromomna.

MHnoowcecmea HamypanvbHuIX, YevlX, PayuoOHANbHbIX, OellCMEUMEeNbHbIX YUCe]l.

Cmenensb ¢ OeticmeumenvHblM Nnoxkaszamenem, ceoucmea cmenenu. Yucno e. Jlocapughm, ceoiicmea
nozapughma. Jecamuunviii u HamMypaibHulil 102ApUPMbL.

Paouannas mepa yena. Tpuconomempuueckas okpysxcnocmos. Cunyc, KOCUHYC, MAHSEHC U KOMAH2EHC
yucna. Tpueonomempuueckue Gopmynvl npugedenuss U CLoNHCeHUsl, GOpMYIbl 080UHO20 U NONOBUHHO2O
yvena. Ilpeobpaszosanue cymmol u pazHocmu mpucoHOMempuyeckux Q@yHKyuti 6 npousgeoeHue u
obpamHvle npeobpazoeanus.

Toocoecmsennvie  npeobpazo6aHus  MpUSOHOMEMPUYECKUX,  N02APUPMUYECKUX,  CMENeHHbIX U
UPPAYUOHATIbHBIX 8bLPAICEHU.

YpaBHeHHS U HEPABEHCTBA

[Toka3zaTenpHBIC ypaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl NUHEWHBIX ypaBHEHHU. PelieHne NpUKIAAHBIX 33724 C MOMOIIBI0 CHCTEMBI JIMHEHWHBIX
YPaBHEHHUHU.

Cuctembl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PELICHHWI0O MAaTEMAaTHMYECKUX 3aJad U 3a7ad U3
pa3IMYHBIX 00J1aCTel HAYKW U PEATbHON KU3HH.

ToxnaecTBa U TOXKAESCTBEHHBIE MPeoOpa3oBaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BhIpaskeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Pemenue nensix u [poOHO-PAIMOHANTBHBIX YPABHEHUN U HEPABEHCTB.



Pemenue nppanyoHanbHbIX YpaBHEHUI U HEPABEHCTB.

PemeHne TpUroHOMETPUYECKUX YPABHEHU.

[IpumeneHue ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKHX 3a/lad M 3aJad U3 pa3Iu4HbIX
o0JacTeil HayKH U PeasbHOM KU3HH.
Cooepoicanue yenyoneHus.
Ypasnenue, senaoweecs cneocmeuem opy2o020 ypaenenus, ypagueHus, pagHOCUIbHbIE HA MHOMCECMEe,
PABHOCUNbHBIE NPeobPA308aHUs YPABHEHUII.
Tpuconomempuueckue, noxazameinbHvle, JN02apupmuyeckue U UPPAYUOHATbHbIE YPABHEHUs U
Hepasencmea. Tunvl ypagHenuu. Pewenue ypasuenuii u HepageHcme.
Memoo unmepeanos o1 peuwienus nepagencms. I paghuueckue memooul pewienusi ypasHeHUull U HepaseHCcms.
Cucmemvl mpucoHoMempuuecKux, noKa3amenbHblx, 102apUPMUUecKux U UppayuoHaIbHuIX YPAGHEeHUU.
Cucmemvl mpueoHOMemMpPULECKUX, NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATbHBIX HEPABEHCME.
Muoeounen P(x) u eco xopenn. Teopema besy . Anecebpauuecxkoe ypasunenue. Pewenue
aneebpauyeckux ypagHeHuil pasiodceHuem Ha MHoxcumenu. Cucmemvl ypasHeHuu, 20e 00HO U3
ypasHeHull He A81semcs TUHelHbiM. Pewenue ypasrnenuii 6 yenvix uuciax.

DYyHKUMH U TPaPUKU

OyHkIwsI, criocoOs! 3ananus GyHkun. ['paduk Gyakmuu. Bzanmao oOpaTHbIe QYHKITHH.

OO6nacte ompeneneHuss U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu ¢dynkuuu. [IpomexyTku
3HAKOINOCTOAHCTBA. YETHBIE 1 HEUETHBIE PYHKIUH.

CrenenHas pyHKIMs C HaTypaJbHBIM M LIeJbIM mokazaTteneM. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0i1 cTeneHu.

TpuroHnomeTrpuyeckass OKPYXHOCTb, OINpEACNCHUE TPUTOHOMETPUUYECKUX (PYHKIMNA YHUCIOBOTO
apryMmeHra.
Cooepoicanue yenyonenus
Dyuxkyua u eé ceolcmea; HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEBA, MOHOMOHHOCMDb.
Haubonvwee u Haumenvuiee snavenusn pynxkyuu. Yemuoie, Heuemuvle yHKYUU.
Bzaumno obpamnvie pynkyuu. I paguxu e3aumuo odpamuvix GynHKyuil.
Cmenennas, nokazamenvbHas, 1o2apumuieckas QyHKYulU, ux colucmaea u epaguxu.
Ilpeobpaszosanusn epaguxos QyHKyuti. co8ue, YMHONCEHUE HA YUCLO, CUMMEMPUs OMHOCUMENIbHO
KOOpOUHAMHBIX OCel U Ha4ala KOOPOUHam

Hauvana matemMaTHuecKkoro aHaju3a- nepeHocuTcs Ha uydenue B 11 kaacc.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HaJl MHOKecTBamH. J(uarpammel Diinepa—Benna. [IpumeHenue teopeTuxo-
MHO>KECTBEHHOTO armapaTta Jijisl ONMCaHUs peabHBIX MPOIECCOB U SBJICHHM, IPH PEIICHUH 33]1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, 10KA3aTEIBCTBO.
Cooepoicanue yenyonenus.
Xapaxmepucmuueckoe c8OUCMBO, dleMEHM MHOMCecmeda, nycmoe, KOHeuHOoe, OeCKOHeuHoe
muoxcecmea. Cnocobdwt 3a0anus muosxcecms. Iloomnoscecmeao. Pasnvie mnoocecmsea. Onepayuu Hao
MHOJCecmeamu (paznocms, O0ONOJHeHUEe 00 MHOJNCecmed, nepeceueHue, 00veOuHeHUe), UX
ULTIOCMPAYUU C NOMOWbIO Kpy2os Jinepa. Yucnosvie MHOMCecmaa.
Hcmunnvle u n0dcuvie 8biCKa3bl6aHUus (Ymeepicoenus), ompuyanue blCKA3bl8AHUU, NPEOONCEHUS C
nepemenHviMu. Keanmopul cyuwecmeosanus u 6ceoouyHocmu.
Teopemvi: ycnosue, 3axnwodenue. [lpamas u obpamuas meopemvi. Heobxooumvie u oocmamouHsvie
yenosus meopemvl. Memoo om npomuenozo. Konmpnpumep
Pewenue nocuueckux 3adau ¢ ucnonvzoeanuem kpyz2oe Jiiepa.
10 knacc
Auiredpa u HayaJla MaTeMaTH4ecKoro anaaun3a (136 4)
MHuo:kecTBO 1 Jioruka (9)

[Tonsitue mHoxkectBa. YucioBsie MHOXxecTBa. [logMHOxecTBO. Onepanuu HaJg MHOXKECTBaMHU.
WUcTtunHble M J0KHBIE BBICKA3bIBAHUA. [eopembvl: yclosue, 3akiodenue. Memoo om npomuenoelo.
Koumpnpumep. Muosxcecmeo na koopOuHamuou niocKocmu.

HeanmocTts uncesa (9 u)




[TonsTne nenumocTH. JlemuMocTs cyMMBI U ITpou3BeaeHus. [lenenue ¢ octatkoM. [Ipu3Haku nenumocTu.
Cpasenenus. PenieHre ypaBHEHUN B LIETBIX YUCIIAX.

MHuoroujienbl. AjiredOpandyeckue ypapuenus (12 4)

MHorouiensl oT oHOTO nepeMennoro. Cxema I'opuepa. Muorounen P(x) u ero kopens. Teopema besy.
CrnenctBus u3 reopemsl besy. Anrebpandeckue ypapHenus. Pasnoxenue na MHOkuTenu. Cummempuueckue
muozounenvl. T.Buemma onsa N<5. Dopmynvl cOKpaujeHHo20 YMHON*CEHUs 05l cmapuiux cmenenell. bunom
Hvtomona. Cucmemol ypaguenuil.

CreneHs ¢ 1eliCTBUTENbHBIM NOKa3aTesieM (13 u)

HeiictButenbHble uncna. beckoHeuHo yObIBaromas reomerpuyeckas mporpeccus. Apudmernyeckuit
KOpEHb HaTypalibHOM cTeneHu. CTeneHb ¢ palliOHaIbHBIM U ACHCTBUTEIBHBIM IMOKA3aTEISIMHU.

Crenennast pynkuus (16 1)

Crenennas ¢ynkuusi, e€ coiictBa U rpaduk. Bzaumuo oOparubsie ¢yHkunu. CrokHbIE (YHKINH.
HpobHo-nuueiinas ¢ysnkius. PaBHOCUIbHBIE ypaBHEHHS M HepaBeHCTBa. VppalnoHallbHbIE ypaBHEHHS.
UppanmonanbHble HEpaBEHCTBA.

Iloxka3zarenbHasa pynkuus (12 v)

ITokazarenbHast ¢yHkuus, e€ cBoiictBa u rpaduk. IlokasarenbHble ypaBHeHus. [lokazaTenbHble
HepaBeHcTBA. CHCTEMBI T0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

Jlorapupmuueckasi pynkuus (18 4)

Jlorapudmer. CoiictBa sorapugmoB. JlecaTnanbie U HaTypaibHbIC Jorapudmel. Jlorapupmuueckas
¢byHkuus, e€ cBoiictBa u rpaduk. Jlorapudpmuueckue ypaBHenus. Jlorapupmudecknue HepaBeHCTBA.
Tpuronomerpunueckue popmyJisl (24 1)

Paguannas mepa yria. IToBopoT Touku BOKpYr Hadana koopauHar. OIpeneiacHue CHHyca, KOCUHyca U
TaHreHca yrja. 3HakM CHHyca, KOCHMHyca M TaHI€HCa. 3aBUCUMOCTb Mexay cuHycoM. Kocunycom u
TaHI€HCOM OJIHOTO M TOTO K€ yria. Tpuronomerpuueckue Toxxaecrsa. CuHyc, KOCHHYC U TaHI'€HC YIJIOB O
n —o. @opmynbl cnoxeHus. CuHyC, KOCUHYC M TaHIeHC ABOMHOro yria. CHHyC, KOCHHYC U TaHI€HC
10JIOBUHHOTO yriia. @opmyiiel npuseneHus. Cymma u pasHOCTh cMHYcoB. CyMMa M pa3HOCTb KOCHHYCOB.
[Ipou3sBeneHne CHHYCOB U KOCUHYCOB.

Tpuronomerpuyeckue ypapHeHus (23 4)

VYpaBHeHuss COS X = @, Sin X = a, tg X = a. TpuroHoMeTpuuecKre YpaBHEHHS, CBOJSIIAECS K
anreOpanyeckuM. OJJHOPOAHBIE U JIMHEHHbIE YpaBHEHUs. MeTo/1bl 3aMEHbI HEM3BECTHOTO U PA3JIOKEHUS Ha
MHOXXHUTEIH. MeToJ OLEHKH JIeBOM M MpaBoM dYacTed TPUTOHOMETPUYECKOTo ypaBHEeHMs. CHcCTeMbl
TPUTOHOMETPUYECKUX YPAaBHEHUN. TPUTrOHOMETPUUECKUE HEPABEHCTBA.

11 KIIACC

YpaBHeHNd U HEPABEHCTBA

[IpeoOpa3oBaHue  BbIpaKEHUH, COJAEpXKAIIMX CTENEHH C  pPalMOHAJIbHBIM  IIOKa3aTeJeM.
[IpeoOpa3oBanue BBIpaXKEHUN, COAEPIKAIINX JIOTApU(MBIL.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucremMpl NMHEWHBIX ypaBHEHUH. PelleHue NpuKiIajHbIX 3a1ad C TMOMOIIBIO CHUCTEMBI JMHEWHBIX
YpaBHEHUM.

CucreMsbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHnenue ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3ajJad U 3aJad u3
pa3nuYHbIX 001acTel HAYKH U PEeaTbHOM KU3HH.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuoanueckue ¢yHkun. I[TpomMexyTkM MOHOTOHHOCTH (QYHKUMH. MaKCUMyMBI U
MUHUMYMBbI QyHKIMU. Hanbonblee 1 HauMeHblIee 3HaueHNe (PyHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rPaUKH.

[Toka3zarenbHast u norapudmudeckas GyHKIHMH, UX CBOUCTBA U TpapHKH.

Hcnons3zoBanne rpadukoB PyHKIUHN I pEIICHUS] YPABHEHUH M JIMHEWHBIX CHUCTEM.



Ucnons3zoBanne rpadukoB (YHKIHH IS HCCICIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH, KOTOpHIC
BO3HUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB U PEATbHOU KU3HHU.
Cooepoicanue yenyonenus. Qyukyuu
Dyukyus u eé ceoucmea; HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCb.
Haubonvuee u naumenvuee snavenus ynxyuu. Ilepuoouveckasn @ynkyus u eé HaumeHbwull nepuoo.
Yémuvie u neuémuvle YyHKyuU.
Tpueonomempuueckue GyHKyuY Yuci08020 apeymenma y = C0S X, y = sin X, y = tg x, y = ctg x. Ceoiicmea u
epaguxu mpuconomempuyeckux Gyukyui. Obpammuvie mpucoHoMempuueckue QYHKYuu, ux 2ideHvle
3HaueHus, ceolicmea u epaguxu. Acumnmomol.
IIpeobpaszosanus ecpaguxos @yHKyuil: cO8ue, YMHOMCEHUe HA YUCLO, CUMMEmpus OMHOCUMENbHO
KOOpOUHAMHBIX OCel U HA4ala KOOPOUHAM.

Hayana maTteMaTH4eCcKOro aHajm3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0BaTEIbHOCTEH. MOHOTOHHBIE ITOCIEI0BATEILHOCTH.

HenpepriBable pyHKIIuu. MeTo HHTEPBAIOB JIJIs pEICHHs] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[IpousBoHbIe 21eMeHTapHbIX QYHKIHH. DOpMyIbl HAX0XKACHUS TPOU3BOJHON CYMMBI, IIPOU3BEICHHS
Y YaCTHOTO (DYHKITHIA.

[IpumeneHne TPOM3BOJHOW K MCCIEAOBaHUIO (YHKIUA HA MOHOTOHHOCTH M OSKCTPEMYMBI.
HaxoxneHrne HaubobIIero 1 HauMEHbILIEro 3Ha4eHUs PYHKIUU Ha OTPE3KE.

[IpuMeHeHne NpOM3BOAHON IJIsl HAXOXKICHMSI HAWIY4YLIEro pEeHIeHUs B NPUKIAAHBIX 3aJayax, i
OTIpe/IeTICHUs] CKOPOCTH IIPOIIecca, 3aIaHHOTO (GOPMYJIION HITH TpadhuKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuii W (U3WUECKH CMBICI. Bpramciienne wHTETpasia mo Gopmyse
Herorona—JleitOHuIA.

Coodepoicanue yenyonenusn. JnemeHmvl MamemMamuyecko20 auaiuza

IIpeden uucnosoil nocnredosamenvrocmu. beckoneuno yoviearowas 2ceomempuieckas npo2peccus.
Ilonamue npedena ¢pynkyuu 6 mouxe. I[lonsamue npedena ¢pynkyuu 6 dbeckoneuHocmu. Acumnmomol
epagura pynkyuu. Henpepvienocms ¢pynkyuu.

Hugppepenyupyemocmo pynxyuu. Ilpouzeoonas ¢ynxkyuu ¢ mouxe. Kacamenvnas k epaguxy yuxkyuu.
leomempuueckuti u @Quauueckuii. cmvici npou3eoonou. Illpumenenue npouseooHou 6 Qu3suxe.
Ilpouseoonvie snemenmaprovlx ¢ynkyui. Ilpasuna ougppepenyuposanus. Bmopas npouzsoounas, eé
ceomempuyecKkuti U GusUYecKuti CMblCIl.

Touxku sxcmpemyma (mMaxkcumyma u muHumyma). Hccreooeanue snemeHmapuulx QyHKyulli Ha mouxu
IKCmpemyma, nauboavuiee U HauMeHbuee 3HAYeHUs ¢ NOMOWbIO npou3eooHou. Ilocmpoenue epagukos
@dyHKYUl ¢ nomowvio npou3eooHvix. llpumenenue npou3eoO0HOU Npu peuleHuu NPUKIAOHbIX 3a0ad, Ha
MAKCUMYM U MUHUMYM.

Ilepsoobpasnasn. Heonpedenénuwiii unmezpan. Ilepeoobpasznvie snemenmaphuix @yukyui. Ilnowaos
Kkpugonuretnou mpaneyuu. Dopmynra Hvromona—Iletionuya. Onpedenéumnviii unmeepan. Buvluucnenue
niaowjaoel nIocKux guayp u 06vEmMo8 mea 8paujeHuss ¢ NOMOWbI0 UHMe2pad.

Hugpepenyuanvuvie ypasuenus nepeozo u 6mopo2o nopaokd.

Cooeparcanue yenyonenus. Komounamopura
Ilepecmanosku, pazmewenus, covemanus. Ilpasuno npouzsedenus 6 komounamopuxe. Coeounenus oe3
nosmopenuu. Couemanus u ux ceoticmea. bunom Hvtomona. Coeounenusi c nosmopenusimu.

Cooeparcanue yenyonenusn. Komniaekcrnule uucaa

Onpeoenenue romniekcuvix uucen. Cnoowcenue u YMHONCEHUe KOMNIEKCHbIX uucen. Komniexcro
conpsicénnvle yucaa. Mooyns komnaekcnozo uucaa. Onepayuu évluumanus u oenenus. I eomempuueckas
uHmepnpemayus, KOMHIeKCHo20 yucida. Tpueonomempuueckas opma KOMIIEKCHO20 Yucid. YMHodceHue u
Oellerue KOMNIEKCHbIX Ylcell, 3anUCaHHbIX 8 mpueoHomempuieckou gopme. @opmynra Myaspa. Keaopamnoe
ypagHeHue ¢ KOMNIEeKCHbIM HeU38eCMHbIM.




Codepoicanue y2nydienusn. YpasHeHus U HepageHcmeda ¢ 08ymMs nepemMerHHblMu.
Jlunetinvie ypasneHus u HepaseHcmea ¢ 08yMs nepemenHvimu. Henunelinvle ypaenenus u HepageHcmed ¢
08y M5l nepemMeHHbIMU. YpasHeHUs U HepaseHCm8a ¢ 08YMsl NepeMeHHbIMU, cooepicalyue napamempbi.
11 knacc
Auire0pa ¥ HaYaJIa MATEeMaTHYeCKOro anaan3a (136 1)
IHoBTOpeHue (8 4)
TpuronomeTrpuyeckue ypaBHEeHUSI U GOPMYIIBI.
Tpuronomerpnueckne pynkuuu (19 4)

[TpeoOpa3zoBanus rpapuKoB: MapayjiesbHbII IEPEHOC, CAMMETPHUS OTHOCUTEIBHO OCe KOOPAUHAT U
CUMMETpPHUSI OTHOCHUTEJIbHO Hayalla KOOPAMHAT, CHMMETPHUS OTHOCHUTENIBHO MPSIMON y = X, pacTshKEHUE U
cKatue BIOJIb oceil koopauHar. OOnacTh ONMpeNeNeHus | MHOXECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX
¢ynkuuii. YTHOCTD, HEUETHOCTD, MEPUOJMYHOCTH TPUTOHOMETpHUYECKUX (yHKINH. CBOMCTBA QYyHKIMU Y =
cosx u eé rpaduk. CpoiictBa QyHKImH y = Sinx u e rpadpuk. CBoiictBa GpyHKIuu y = tgx u eé rpadux.
OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIHH.

IIpousBoaHasi U eé reoMeTpUYECKUl CMbIC (22 1)

[Ipenen mocnenoBarensHocTH. llpenen ¢ynkuun. HemnpepsiBHOCTE (yHKIMu. OmnpeneneHue
npousBonHoi. [lpaBuna muddepenuupoBanus. I[lpousBoanas creneHHoit QyHkuuu. [IpousBonHbIe
AJIeMEHTapHBIX PyHKIMA. ['eOMeTpUIECKUI CMBICI TPOU3BOTHOM.

IIpuMeHeHne Npou3BOAHOM K Hccjaeq0BaHuI0 GyHKumi (16 1)

Bo3spacranue u yobsiBanue QyHkun. DKCTpeMyMbl QyHKIMU. Hanbospiiee 1 HauMeHbIIIee 3HAYCHS
¢byukiuu. IlpousBogHas BTOPOro MOPSIKa, BBIMYKIOCT, W TOukH meperuda. [loctpoenue rpaduxos
GbyHKIHH.

IlepBooOpa3nas u unterpaa (15 4)

[TepBooOpasnas. [lpaBwia HaxoxJACHUS IEepBOOOpa3HBIX. [lmomans KpPUBOJMHEHHOW Tpareyu.
Wuterpan u ero BeuuCIeHUE. Brpruncnenue miomaneil ¢uryp ¢ MOMOIIbIO UHTErpalioB. [IpumeneHue
unmezpanos 0 pewenus puzuueckux saday. Ipocmetiwue ougpepenyuanvivie ypasHeHus.
Komo0unnaropuka (12 1)

Mamemamuueckasa unoykyus. TabnuuHoe W rpaduyeckoe MpeAcTaBlieHHe AaHHbIX. UYuciIoBbIE
XapaKTEPUCTUKU PsAOB AaHHBIX. IIpaBuino npousBeneHusi. Pasmemenus ¢ noBropenusmu [lepectaHoBKH.
Pa3menenus 6e3 nosropenuit. Coueranus 6e3 nopropenuit 1 6nHoM HptoToHa. CoyeTanus ¢ HOBTOPEHUSIMH.
JJIeMeHTBI TeopuH BepositHocTeH (15 v)

BepostHoCcTh coOBITHS. ClI0KEHHE BEPOSITHOCTEN. Y ClTIOBHASI BEPOATHOCTh. He3aBUCUMOCTh COOBITHIA.
BeposiTHOCTh pon3BeIeHNS HE3aBUCUMBIX coObITHI. Dopmyna bepHymim

Komnnekcnwie yucna (4 u)

Onpenenenne KOMIUIEKCHBIX uyucen. CloKeHue M yMHOXKEHHME KOMIUIEKCHBIX uuncen. KomrmiekcHo
conpspkeHHbIe yucia. Oneparuy BEIYUTaHUS U JIeJeHus. [ eomeTpuueckass HHTEPIPETAIUs KOMILIEKCHOTO
yrcna. Tpuronomerpudeckas popma KOMILIEKCHOTO YKCia

Obo0marimnee noBTopeHue ajiredpa u HayaJja aHaausa (25 yacos).

Yucna. Anrebpanueckue BelpakeHus. TexctoBble 3amaun. Oynkuuu u rpaduku. [lepsoodbpasmnas.
PanmonaneHble ypaBHeHHsI 1 HepaBeHCTBa. MppanoHanbHble ypaBHEHUS u HepaseHcmea. I1okazaTenbHbIe
ypaBHEHUS u  HepageHcmed. JlorapupMuuecKkue ypaBHEHUS u  HepaseHcmea. TpPUTOHOMETpUYECKHE
YpaBHEHUSI U HepaseHcmed. Ypasnenus u nepasencmea ¢ mooyaiamu. Cucmemsl ypagHeHul U HepaeeHCms.
Ypasnenus u nepasencmea c napamempamu.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mpeamera «MartemaTtuka» ITOHKHO OOecledyrBaTh IOCTH)KEHHE Ha YPOBHE
cpemHero oOmero o0pa3oBaHUsA  CIEAYIONIMX JIMYHOCTHBIX, METANpPEAMETHBIX W  MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yNbTaThl  OCBOEHHMS  MporpaMMbl  yueOHOoro mpeamera  «MareMaTuka»
XapaKTePU3YIOTCS:



I'paxxmanckoe BocIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM TTO3UINH 00YYAIOIIEroCs KaK AKTUBHOTO M OTBETCTBEHHOT'O UJICHA
POCCHIICKOTO 00IIecTBa, MPEACTABICHHEM O MAaTEMaTHYECKUX OCHOBAaX (YHKIIMOHMPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJICHHIA, TPOIEAYp TpPaKIAHCKOTO o0OmecTBa (BBIOOPBI, OMNPOCH H TMp.), YMEHHEM
B3aUMO/ICHCTBOBATh C COIIMAIIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKITUSIMHU U HA3HAYCHHUEM.

[TarpuoTnueckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOW T'PaKIaHCKOW MJICHTUYHOCTH, YBAXKCHHS K TMPOILIOMY U
HACTOSIIEMY pPOCCHUMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JIOCTHXKCHUSM POCCUKUCKUX
MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIOJb30BAaHUIO ITUX JIOCTHKEHUH B APYTUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMS:

OCO3HAHHWEM J[yXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHUA, ITUYECKOrO IOBEACHUSA, CBA3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHXKCHHH HAyKd W
JEeSTEIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/1a B TIOCTPOCHUE YCTOMYHUBOTO OYIyIIETO.

OcCTeTHYECKOE BOCITUTAHHUE:

ACTETHYECKUM OTHOLIEHHEM K MHUPY, BKIIOYAas 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aay, PEUICHHUM, PACCYX ACHUI; BOCIPUUMUYUBOCTHI0 K MaTEMAaTHUYECKUM aCIEKTaM Pa3IU4HbIX
BHUJIOB UCKYCCTBA.

dusnyeckoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMAaTHYECKHWE 3HAHHWS B HMHTEpPEcax 3I0pPOBOTO H
Oe3omacHoro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO (3I0pOBOE MHTAHHE,
cOamaHCHpPOBAaHHBIA PEXHM 3aHATUH W OTHbIXa, pEryjsapHas (U3MUecKas aKTHBHOCTH); (DU3HUECKOTO
COBEPIIECHCTBOBAHMUS, IIPHU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIBHOM €SATEILHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM LEHHOCTU TPYAONIOOUS; WHTEPECOM K pa3IHuHbIM cdepam
poecCHOHATLHOM JCSITETFHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ MPUIIOKCHUSIMH, YMCHHEM COBEPIIATh
OCO3HaHHBIN BEIOOD Oyayiieit mpodeccun U peann3oBbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIAHBI, TOTOBHOCTHIO
M CIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUH MMPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAMPaBIEHHOCTH.

DKOJIOTUYECKOE BOCITHTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHUYECKON KYIbTYpPbl, TOHUMaHUEM BIIUSHUS COLUATBHO-IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE TPUPOJHON U COIMAIBHOM CpEellbl, OCO3HAHHUEM TIJIO0ATBHOTO XapakTepa
HKOJIOTHUECKUX MPOOJIeM; OpUEHTAIle Ha MpUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWH Ui pelieHus 3aj1ay B
00JIaCTH OKpYIKaloIiel Cpenbl, MIAHUPOBAHUS TOCTYNKOB M OILIEHKHM MX BO3MOJKHBIX IOCIEACTBUHN ISt
OKpYKaroIlEeH Cpeibl.

[leHHOCTH Hay4YHOTO MMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHU
1 0OIIIECTBEHHON TTPAKTHUKH, TOHUMaHUEM MaTeMaTHUYeCKOW HayKH Kak c(ephl YEIOBEUECKON e TETLHOCTH,
ATanoB €€ pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUSl LIMBWIM3ALMHU; OBJAJCHUEM S3bIKOM MaTeMaTHUKU U
MAaTeMaTUYECKON KyJIbTypOW Kak CPEIACTBOM IO3HAHWSI MHUPA; TOTOBHOCTBHIO OCYIIECTBISATh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS TMpOTrpamMMmbl  ydeOHOro mpeamera «MaremMaTHKa
XapaKTepU3YIOTCS OBJIAJICHHEM YHUBEPCATBHBIMH HO3HABAMENbHBIMU OClUCMEUAMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OelICINEUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuueepcanvuvie nosnasamenvmvle Oeiicmsus, obecneuusarom @Gopmuposanue 0OA306biX
KOCHUMUBHBIX NPOYECCO8 00VUaAOWUXCca (0c80eHUe MemMO008 NOZHAHUSL OKPYICAIOUe20 MUpa,; npumeHeHue
JI02UYeCKUX, UCCLe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBbie nornueckue neMCTBUS:

® BBIBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMaTHYECKHUX OOBEKTOB, TMOHSATHH,

OTHOIICHUH MEXJy TMOHATUSAMHU; (OPMYIUPOBATh OMNPEICIICHNs TMOHITHH; YCTaHABIMBATh



CYILIECTBEHHBIH MpPHU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS ISl OOOOIIEHUS U CPABHEHUS, KpUTEPUU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (QOpMynHpoBaTh W  NPeoOpa3oBBIBATH  CYXKICHHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax, JaHHbBIX,
HAONIOJICHUSAX W YTBEPKICHUSX, MpeIjiaraTh KPUTEPHH MJIsS BBISBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C  KCIOJNIb30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJII0YE€HNUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKACHUM (TpsIMble U OT
MPOTUBHOTO), BBICTPaWBaTh ApPryMEHTAIMIO, MPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CcHoco0® pemieHus y4yeOHOUM 3adauu (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB PpEIICHMUS,
BEIOMpaTh HarboJIee MOIXOISAIINNA C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBrie uccneaoBaTenbCcKue HeﬁCTBHHZ

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATEIIbCKUA HWHCTPYMEHT TMO3HaHUs; (HOpMyIupoBaTh
BONIPOCHI, (PUKCUpPYIONIHE TPOTHBOpPEYHE, MPOOIEeMy, YyCTaHAaBIMBAaThH HCKOMOE | JIaHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3HUIIHI0, MHCHHE;

MIPOBOJIUTh CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIICIOBAHUE TI0 YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, SIBIICHUS, MTPOIIECCA, BHIIBICHUIO 3aBUCHMOCTEH MEXKTY
00BbEKTaMH, SIBJICHUSMH, TIPOIECCCAMH;

CaMOCTOSITENILHO (hOpMYJTUpOBaTh OOOOLICHHS W BBIBOJABI [0 pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsI, WCCIICOBAHMUS, OLICHUBATh JOCTOBEPHOCTH IMOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB H
0000I11IeHHI;

MIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAK)KE BBIABUIATH IPEAMOJIOKCHHS O €ro
Pa3BHTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanueii:

BBISIBJIATH 1€(DUIIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BONPOC U JUISI peILICHHS
3a7a4u;

BBIOMPATh HH()OPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBAThH, CHCTEMAaTH3UPOBATh U
WHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U ()OPM TIPE/ICTABICHUS;

CTPYKTYpPHUPOBaTh WH(POPMALIMIO, TMPEICTABIATh €€ B Pa3NU4YHBIX (OpPMax, HLTFOCTPHPOBATH
rpaduyuecky;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMK IO CAMOCTOSATENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE OeliCmEUsl, 00eCneuusaion chopmuposanHoCnb COYUALIbHBIX
HABbLIKOB 06yqaiou;uxc;z.
OO01enue:

BOCIIPUHUMATD W (OPMYJITUPOBATH CYXKJEHHUS B COOTBETCTBHH C YCIOBUSIMH U IEISIMU OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh
TOSICHEHUSI 110 X0y pelIeHUs 3a/1a4i, KOMMEHTUPOBATh TTOJTYIYCHHBIA PE3yiIbTaT;

B X0J1€ 00CYXKIEeHHMsI 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CYkK/1aeMOil TeMbl, MPOOIEMBI, pelaeMoii
3a/1auy, BBICKA3bIBaTh MM, HAlIEJICHHbIE HA MOMCK PEIICHHS; COMOCTABIIATh CBOM CYXIACHUS C
CYXKJIEHUSIMH JIPYTUX YYaCTHUKOB Juajiora, oOHapy>KHWBaTh pas3inyue W CXOJCTBO TO3UIIMH;, B
KOppPEKTHOH opMe GopMyITHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEACTABIATh  PE3yJbTaThbl pELICHUs 3aJlayd, OSKCIEPUMEHTAa, MCCIEeJOBaHUsA, IPOEKTa;
CaMOCTOATENIHO BBIOMpATh (hOpMaT BBHICTYIUICHHS C YU4ETOM 3a7a4 MPE3CHTAIMH U OCOOECHHOCTEH
ayJIUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh ¥ MCIOIb30BaTh MPEUMYIIECTBA KOMaHTHON ¥ MHAWBUAYAIbHON pabOThI IPH pEIICHUN
y4eOHBIX 3ajad; NPHHAMATh Ieb COBMECTHOH [EeSATEIbHOCTH, IUIAHMPOBATh OPTaHU3AIMIO
COBMECTHOH paboThl, pacmlpeneisTb BHUIBI Pa0OT, IOTOBapUBAThCA, OOCYXIAaTh IPOLECC H
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;



® y4YacTBOBATh B IPYMNIOBBIX (hopMax paboThI (00CyXaeHHS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U
UHBIE); BBIIOJIHATH CBOKO YacTh pabOThI M KOOPJUHUPOBATH CBOU JEUCTBUS C JIPYTMMHU WICHAMHU
KOMAaHJIbl; OLEHMBATh KAueCTBO CBOEr0 BKJI3JAa B OOMMHA MPOAYKT TO KpPUTEPHUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

3) Vhusepcanvuvie pecynamuensie oeticmaus, obecneuugaiom Gopmuposanue CMblCi08bIX YCMaHOBOK

U JICUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanus:

COCTABJIATh ILJIaH, aJlTOPUTM pEIEHHs 3aJauu, BbIOMpPATh CIIOCOO PELICHUs C YYETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTUPOBATH BAPUAHTHI PEIICHHHA C
y4€TOM HOBOH MH(pOpMALIHH.

CaMOKOHTpOJIb:

e BJAJCTh HAaBbIKAMH I[IO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUU H
MBICJIMTENbHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelleHHsl MaTeMaTH4YeCKON 3a1auH;

® [IpeABUJETh TPYJHOCTU, KOTOPHIE MOT'YT BOZHUKHYTh IIPU PELIEHUH 33]]a4l, BHOCUTh KOPPEKTHUBbI
B JIEATENIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, NAHHBIX, HAWJECHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

® OIEHUBAThb COOTBETCTBUE PE3YyJIbTAaTa LIEJIU U YCIOBUSIM, OOBSACHATH NMPUYMHBI JOCTHKEHUS WIN
HEJOCTUKEHUSI PE3YJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMUOKY, /1aBaTh OLEHKY MPUOOpPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJBTATbBI

OcBoeHue y4eOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHalW3a» Ha yYPOBHE CPEIHErO
o01rero oOpa3oBaHMs JODKHO O0ECHEUMBATh JIOCTHIKCHUE CIIEAYIONIMX IMPEIMETHBIX 00pa30BaTEebHBIX
pe3yIbTaTOB:

10 KJIACC

Yucna v BoIYMCICHUSA

OnepupoBaTh NOHATUSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YHMCIO, OOBIKHOBEHHAs M JeCATUYHAs
IpOoOk, IPOIIEHTHI.

BrimonsaTe apudmeTnyeckue onepamnnun ¢ paliMoHaIbHBIMU U J€HCTBUTENIHBIMU YHCIIAMHU.

BoinonHaTe npuOIMKEHHBIE BBIYMCIEHUS, HCIONb3Ysl MpaBuUjia OKPYTJEHHS, JelaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUI.

OnepupoBaTh MOHATHSMH: CTENEHb C I€JbIM [IOKa3aTeleM; CTaHaapTHas Qopma 3amnucu
JeWCTBUTENIFHOIO YHCIIA, KOPEHb HATypalbHOW CTENEHH; MCIOJb30BaTh MOAXOAANIYI0 (opMy 3amucu
NEHUCTBUTENBHBIX YUCEN JUISl pEIICHUs] TPAKTUYECKUX 3a]1a4 U MPE/ICTAaBICHUS] JTaHHBIX.

OnepupoBaTh MOHATHSMM: CHHYC, KOCHHYC M TaHI'€HC NPOU3BOJIBHOIO yIJjia; MCIIOJIb30BaTh 3allHCh
MIPOM3BOJILHOTO yTIJla Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh TMOHATHUSAMH: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO; L€J0e, palHOHAJIbHOE,
UPPaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BoinonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKHUX BBIPAKEHUN W peuiaTb TPUTOHOMETPUUYECKHE
YPaBHEHUS.

BoinonusATe mpeoOpa3oBaHus LIENBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXKEHUN M pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPaBEHCTBA JUISl PEIICHUs] MaTeMaTUYEeCKUX 3a/ad U 3a7jad U3 Pa3InyHbIX
o0JacTeil HayKH U pealbHOM KHU3HH.

MogenupoBaTh peajbHbIC CUTyallMM Ha A3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHUS,
HEPaBEHCTBA 10 YCIOBUIO 3a/1a41, UCCIIEI0BATh IIOCTPOESHHBIE MOJIENIN C UCTIOIb30BAHUEM arlIapara ajreOpol.

DOYyHKUMH U TPaPUKH



OmnepupoBath MOHATUAMHA: QYHKIIHS, CITOCOOBI 3a1aHus (PYHKITMH, 00J1aCTh ONPECICHHS U MHOKECTBO
3Ha4eHUH QyHKUUH, rpaduK GyHKIUH, B3AUMHO OOpaTHbBIC (PYHKIIUH.

OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh GYHKIUHM, HYIU (QYHKIUH, MOPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKUMN Ui pellieHus] ypaBHEHUH.

Crtpouth M 4uTaTh TpapuKu JUHEHHON (QYHKIMM, KBaAPATUYHON (DYHKIMH, CTETICHHOW (YHKLIUHU C
L[EJIbIM TIOKa3aTeJIeM.

Hcnonb3oBathk rpaduku GYHKIUH TSI KCCIISOBAHIS ITPOLIECCOB U 3aBUCUMOCTEH TIPH PEIICHUH 33]1a4
U3 JpYrux Yy4eOHBIX MPEIMETOB M peaJbHOM >KU3HH; BBIpaXaTh (OPMYyJIaMU 3aBHCHUMOCTH MEXKIY
BEJTMYUHAMU.

Hauyana maTeMaTHuyeckoro aHnajimnsa

OnepupoBath MOHATHAMHE: TOCIEIOBATEIILHOCTD, apuPMETHUECKASI U TEOMETPUUYCCKAsT IPOTPECCHH.

OnepupoBarh NOHATUAMU: OECKOHEYHO YOBIBAIOIAsl TEOMETPUUECKas IPOrpeccusi, CyMma OECKOHEUHO
yObIBaroIeil reOMETPUIECKOM MPOTPECCHH.

3amaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA IMOCIEAOBATEIHLHOCTEH W MPOTPECCHU Il PEHICHHS] PEaIbHBIX 3aad
MIPUKJIAHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OnepupoBarh MOHATHSAMH: MHOXECTBO, OTI€PAIH HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBESHHBIN arlliapar JIsl OMMMCAHUS PEATbHBIX MPOIIECCOB U SBIICHUH,
IIPH PEIICHUU 33724 U3 IPYTUX Y4EOHBIX MIPEIMETOB.

OnepupoBarh MOHATHSAME: ONPEICICHIE, TEOpEMa, CICICTBHE, JOKA3aTeIbCTBO.

B pesyabTarte yriy6jaeHusl BBILYCKHUK HOJIYYUN 603MOHCHOCHb HAYYUMbCA
DemeHmyl meopuu MHOHCECE U MAMEMAMUYECKOU J102UKU
C80600H0 onepuposamv NOHAMUAMU. MHOICECHBO, NYCMOe, KOHeUHOe U OECKOHEUHOe MHONCECMEBO , JTleMEeHm
MHOHCECMBA, NOOMHONCECMBO, NepeceyeHue, 00beOUHeHUe U PA3HOCHb MHOXMCECTS,
(npumeHsamMsb) YUCTIOBblE MHONMCECMBA HA KOOPOUHAMHOU NPAMOU: OMPe30K, UHMEPS8AL, NOIYUHMEPSAl,
NPOMENCYMOK C B8bIKOJIOMOU MOYKOU, 2epaguueckoe npeocmasieHue MHOMCEeCm8 HA KOOPOUHAMHOU
NJIOCKOCIU,
npoGepsimsb NPUHAOTIEHCHOCNb INEMEHNA MHONCECEY,
Haxooumu nepeceyexue u 00beOUuHeHUue MHONCECS, 8 MOM YUCIe NPeOCMABIIeHHbIX 2paghuyecKu Ha YUCi0801l
NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU,
3a0a8amob MHOJCECMBA NepeyucieHueM U XapaKmepucmuieckum c8oLCmeom,
Onepuposams NOHAMUAMU: YIMBEPHCOeHUe, OMPUYAHUE YIMEEPHCOEHUS, UCTIUHHBLE U JIOHCHBIE YIMEEPIHCOEHUS,
NpUYUHA, Cledcmeue, YacmHblll CIy4all 00ue2o ymeepicoetus, KOHmpnpumep,
npoeoouUms 0oKazameibHvle paccyHcoenus 0Jisi 000CHOBAHUSL UCTIUHHOCIU YMBEPHCOEHULL
onepuposams NOHAMUEM ONpedeneHUsl, OCHOBHbIMU BUOAMU ONpeOdesleHUll U Meopem.
Yucna u gviparcenus
C60000HO Onepuposams NOHAMUAMU. HAMYPATbHOE YUCIO, MHONICECHBO HAMYPALbHBIX YUCEN, Yeloe YUCILO,
MHOJHCECMBO YeNbIX uucel, 00bIKHOBEeHHAsL Opobb, OecimuyHas Opodb, CMeUulaHHoe YUCIO0, PAYUOHANbHOE
YUCNIO, MHOXMCECMBO PAYUOHAILHBIX YUCE], UPPAYUOHAILHOE YUCIO, KOPEeHb CMeneHu N, OelicmeumeibHoe
YUCTIO, MHOMNCECMB0O OeliCmMBUMENbHbIX YUCeN, 2e0MempuiecKkas UHmepnpemayus HamypaibHbIX, YelbiX,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCE];
00KaA3b16aMb U UCNOIb306AMb NPUSHAKU 0ETUMOCTIU CYMMbL U NPOU3BE0eHUs. NPU 8bINOIHEHUU 8bIYUCTEHUL U
peuteHuu 3a0auy;
8bINONHAMb OKPY2leHUEe PAYUOHATbHBIX U UPPAYUOHANBHBIX YUCEN C 3A0AHHOL MOYHOCMbIO,
cpasHu8amy OelcmeumenvHvle YUCia pasHblMu CNOCoOOaMU,
YROpAOOYU8aAMb YUCA, 3ANUCAHHbIE 8 8UOEe ODBLIKHOBEHHOU U 0eCAMUYHOU OpoOU, YUCIA, 3aNUCAHHbLE C
UCNONb308AHUEM APUPMEMULECKO20 KBAOPAMHO20 KOPHS, KOpHell cmenenu bonvuie 2;
naxooumv HO/[ u HOK pa3suvimu cnocobamu u ucnonib308ams ux npu peulenuu 3a0auy,
BLINONIHAMb BbIUUCTEHUS U NPeodPA308aAHUs BbIPANCEHUL, COOEPHCAUUX OeliCBUmeNbHble YUCId, 8 MOM
yycne KOpHU HamypaibHuIX CIeneHel,
8bINONHAMb CIMAHOAPMHbBLE MOACOECMBEHHble NPeodPA308aHUs MPULOHOMEMPULECKUX, 102APUPMUYECKUX,
CMeNneHHbIX, UPPAYUOHATLHBIX 8bIPANCEHU.




Ypasnenua u nepasencmea

C60000HO onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCNBO, PABHOCUTbHbIE YPAGHEHUS U HEPABEHCIEA,
ypasHenue, AgAOWeecs: cieocmeuem 0pyeo20 YPAGHEeHUs, YPABHeHUs, DABHOCUNbHble HA MHOMCecmae,
PAasHOCUIbHBLE NPE0OPA30B8AHUS YPAGHEHULL,

peuiams pasuvie 8UObl YPAGHEHULL U HEPABEHCME U UX CUCEM, 8 MOM YUCIe HeKOmopble ypasHeHus 3-u u 4-
Ui cmeneneu, OpOOHO-PAYUOHATILHBLE U UPPAYUOHANbHbBLE,

peuiams OCHOBHble MUNbl NOKA3AMENbHbIX, 102APUDMUUECKUX, UPPAYUOHATILHBIX, CMENEeHHbIX VPAGHEHUU U
Hepagencms, 061a0e6 CMaHOAPMHbIMU MEMOOAMU UX PEULeHUl, U NPUMEHAMb UX NPU peueHuu 3a0a4;
npumeHnamo meopemy be3y k pewenuro ypasnenuii;

NOHUMAMb CMbICT MeopeM O PABHOCUNLHBIX U HEPABHOCULLHBIX NPeodpa308aAHUAX YPAGHEHUU U YMemb UX
00Ka3bl8amy;

UCNONBL306AMb MEMOO UHMEPBAN08 Ol peuleHUsi HepaseHcme, 6 mom yucie OpOOHO-PAYUOHANLHBIX U
BKAIOYAIOWUX 8 CeDsl UPPAYUOHATbHBIE BbIPANCEHUSL,

U300padcamv MHOJCECBA HA NIOCKOCMU, 340a8aeMble YPAGHEHUAMU, HePABEHCMEAMU U UX CUCeMaMU,
peulams aneebpauyecKue YpaeHeHUus U HepaeeHcmea U Uux CUCHeEMbl C Napamempamu aneedpauyecKum u
epaghuueckum memooamu;

811adems pasHbIMU Memooamu 00KaA3amebCmed HepaseHCcms;

peuiams ypasHeHUs 8 YenvlX YUCiax;

CB0000HO UCNOIBL308AMb MONCOECHBEHHBLE NPEOOPA308AHUS NPU PeULeHUU YDABHEHUT U CUCTNeM YDABHEHUL
€80000HO onpedensms mun U 8blOUPAMs Memoo0 peuleHust NOKA3AMeNbHbIX U 102aAPUPMULECKUX YPAGHEHULL U
Hepagencms, UppayuoHAaIbHbIX YPAGHEHULl U HEPABEHCNE, MPUSOHOMEMPUUECKUX VPABHEHU U HEPABEHCMS,
ux cucmem;

C80000HO peutams cucmembl TUHEHbIX YPAGHEeHUI.

Dynkuyuu

Braoemv nonamusamu u npumeHamv 3mu NOHAMUA NPU peuleHUuU 3a0ay: 3a8UCUMOCb GEIUYUH, QYHKYUS,
apeymeHm u 3Hauenue QyHKYuu, 0061ACMb ONpedeleHUs U MHONMCeCMB0 3HAYeHUUu QyHKyuu, epagux
3aeucumocmu, 2pagux @GyHKyuY, HyIu @OYHKYUU, npomMexiCcymKu 3HAKONOCMOAHCMEd, 803pAcmanue Ha
YUCTOBOM NPOMEdNCYmKe, YObleaHue HA HUCIOB0M NPOMENCYMKe, HaAuboibuiee U HAUMeHbliee 3HAYEeHUe
@yHKYUU Ha YUCTI080M NPOMEdNHCYMKe, NEPUOOUYECKAs PYHKYUS, Nepuoo, YemHas U HeyemHas QyHKyuu,
gnademsv nousimuem cmeneHHas QYHKYus, cmpoums ee cpagpux u ymems NPUMeHAMb C8OUCMEA CMeNneHHOl
@yHKkyuu npu peweHuu 3a0ay;

gnademsv NOHAMUAMU NOKA3ZAMENbHA DYHKYUSA, IKCHOHEHMA, CIMpoums ux epapuru u ymems NPUMeHIMb
ce01licmea NOKa3ameibHoU QYHKYUU npu peuteHuu 3a0ay,

gnademsv nouAmMuUeM no2apudmuyeckas QyHKYus, cmpoums ee 2paux u ymemv NPUMEHAMb CEOUCHEA
nocapughmuveckou hyHKyuy npu peueHuu 3a0a4;

gnademsv NOHAMuUEM 0OpAMHAs PYHKYUSA, NPUMEHAMb MO NOHAMUE NPU PEUEHUU 3A0aY,

NPUMEHAMb NPU peuleruu 3a0a4 C80tCmea GYHKYULl: 4emHoCmy, 02PAHUYEHHOCTb,

NpUMeHAmMb NPU peuterun 3a0ay npeoopas08anus epaghukos hyHKyutl,

pewams ypasHenus, npocmeuuiue Cucmemsl ypagHeHuUll, UCNONb3Ys CGOUCMBA QYHKYUL U UX ePaAPUKOS.
Dnemenmul mamemamuuecKkozo anaiu3a

Braoemv nonamuem beckoneuno yowvisaowjas 2eomempuyeckds npozpeccusi u ymems npumMeHams e2o0 npu
peutenuu 3a0ay

11 KJIACC
B pesynbrare yriryOneHus BBITYCKHUK HOJIYYUNL 603MOHCHOCHb HAYYUMBCA - KYPCUBOM
Yucaa ¥ BBIYUCTICHHUSA
OnepupoBarh MOHATUSMU: HATYpPaJbHOE, 1I€JI0€ YHMCIIO; UCIOIb30BaTh MPU3HAKU JEIUMOCTU LEIbIX YHUCEIl,
Pa3JIOKEHNE YHCIIa HA MPOCThIE MHOKUTEIHN JIJISI PEUICHUS 3a/1a4.
OnepupoBarh MOHSATUEM: CTENIEHDb C PAllMOHAIBHBIM [TOKA3aTEIEM.
OmnepupoBatrh MOHATUAMH: JIOTaprU(M drcia, TeCATUIHBIC U HATypalbHBIC JTOTapU(MBI;
YpaBHeHHS U HEPABEHCTBA
[IpuMeHsITh CBOWCTBA CTENEHW s MPEeoOpa3OBaHUS BBIPAKEHUHN; OMEPUPOBATH MOHITHIMH:
MOKAa3aTeIbHOE YpPAaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THIBI TOKA3aTEIbHBIX YpPaBHEHUH U
HEPABEHCTB.



BreimonHATe TipeoOpa3oBaHusl BBIPAKEHHHA, COICPKAIIUX JIOTapHU(MBI; OIMEPUPOBATH TOHSATHSIMHU:
norapuMUYEcKoe YpaBHEHHE M HEPaBEHCTBO; PElIaTh OCHOBHBIE THUIIBI JOTApU(PMUUYECKUX ypaBHEHUU H
HEPaBEHCTB.

HaxoauTh perienus mpocTeHIINX TPUTOHOMETPUIECKIUX HEPABCHCTB.

OmnepupoBarh MOHATUSMHU: CHCTEMa JIMHEWHBIX YpPaBHEHUH W €€ pelICHUE; UCIOJIb30BaTh CHCTEMY
TUHEHHBIX YPAaBHCHHM JUTS PEIICHUS TPAKTHYECKHUX 3a7ad.

HaxonuTp penieHus MpoCTeUIINX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX YPAaBHEHH U HEPABEHCTB.

MogenupoBaTh peajbHBIC CUTyallMM Ha SA3BIKE aiureOpbl, COCTABIATH BBIPAXKECHUS, YPaBHEHUS,
HEPaBEHCTBA W CHCTEMBI 110 YCJOBHIO 3aJaud, WCCIICAOBATh IOCTPOCHHBIC MOJETH C HCIOJIb30BaHUEM
ammapara anreopsbl.

DOYyHKUMH U TPaPUKH

OnepupoBarh MOHATUSMU: TIEPHOANYECKAs (PYHKIIHSI, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH
IKCTpeMyMa (DYHKIUH, HAUOOJIbIIIee M HAUMEHbIIIEe 3HAYCHUST (DYHKIIMH Ha MPOMEXKYTKE; UCTIOIb30BaTh UX
JUTS. UCCIIeTOBaHUS (DYHKITNH, 33JaHHON TpadUKOM.

OmnepupoBaTh TOHATHSAMH: TPapUKU IMOKA3aTEIbHOU, JOTapU(PMHUUECKOH W TPUTOHOMETPHUYECKHX
¢byHKUMA; M300pakaTh WX Ha KOOPIWHATHOW TUIOCKOCTH M HCIOJB30BATH JJISI PEHICHUS YPaBHEHUU H
HEPaBEHCTB.

N300pakaTh Ha KOOPAUHATHOW TUIOCKOCTH TpaMKH JIMHEHHBIX YPAaBHEHUH M UCIIONB30BaTh UX JUIS
peIICHHS CUCTEMBbI IMHCWHBIX YPABHCHUIA.

Hcnonp3oBate rpaduku GyHKIHN A7 KCCIIEAOBAHUS MTPOIECCOB M 3aBUCUIMOCTEN U3 IPYTHX YIeOHBIX
JMCIUTUINH.

Hauaja MaTeMaTH4Y€eCKOIro aHAJIH3a

OnepupoBarh MOHITUSAMHU: HETIPEPbIBHAS (YHKIIHS; TPON3BOIHAS (DYHKIIUH; UCIIOIb30BATh T€OMETPUUYECKUN
1 GU3UYECKHUN CMBICI IPOU3BOJHOM JUIS PEILICHHS 3a/1a4.

HaxomuTe mnpou3BOgHBIE 3JEMEHTAPHBIX (PYHKUIUN, BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIACHHUS,
YaCTHOTO (PyHKLIUH.

Hcnonp30BaTh MPOU3BOAHYIO AJISL MCCIENOBaHUS (PyHKIIMM Ha MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSATH
PE3yIBTATHI UCCIICIOBAHUS K TIOCTPOCHUIO IPa(HKOB.

Hcnonp30BaTh MPOM3BOMHYIO I HAaXOXKIEHUS HAWIYYIIEro pElIeHUS B MPHUKIAAHBIX, B TOM YHCIE
COIMAJIbHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBarh MOHATUSAMHU: TIEPBOOOPA3HAS U WHTETPAIT; IOHUMATh T€OMETPUUYECKUN U (U3UUECKUNA CMBICIT
WHTETpaa.

Haxomute mnepBooOpa3Hble 31€MEHTapHBIX (YHKIHM;, BBIYUCIATH WHTerpan mo ¢opmyne HproToHa—
JleiOuuIa.

Pemare mpuknagHple 3a7adyd, B TOM YHCJIE COLMAIBLHO-DKOHOMHUYECKOTO U (U3NYECKOTO Xapakrepa,
CpeJICTBAMH MaTEeMaTHYECKOTO aHAJIH3A.

B pesynomame yenyonenus eblnycKHUK ROIYYUM 603MOHCHOCHb HAYYUMbCS

Yucna u evluucienus

C600600HO onepuposams ROHAMUAMU. HAMYPALHOE YUCTLO, MHONCECMB0 HAMYPATbHbIX YUCe], Yenoe YUCTO,
MHOMCECBO YeNblX Hucel, 00bIKHO8eHHAsE OpoOb, decaAmuyHas Opodb, CMEUAHHOe YUCIO, PAYUOHAIbHOE
YUCTIO, MHOJCECBO DPAYUOHANBHBIX YUCE, UPPAYUOHATIbHOE YUCILO, KOPeHb CMeneHu n, OelicmeumenibHoe
YUCTO, MHONCECBO OeUCMBUMENbHLIX YUCET, 2eOMEeMPUYECKas UHMepnpemayusi HamypaibHblX, Yelbix,
PAYUOHATbHBIX, OeUCMBUMETbHBIX YUCET,

BLINONIHAMb BLIYUCIIEHUSL U NPeoOPA30BAHUS BbIPANCEHUL, COOEPAHCAUUX OellCMBUMENbHbLE YUCAd, 8 MOM
yucie KOpHU HAMypaibHuIX ceneHell,

CB80000HO  BLINONHAMb  MONCOECMBEHHBIE NPeoOPA30BAHUSL  MPUSOHOMEMPUYECKUX, TIOCAPUPMUYECKUX,
CMeneHHbIX UPPAYUOHATIbHBIX 8bIPANCEHULL,

enaoemuv popmynou bunoma Hotomona,

npumeHnams npu pewrenuu 3a0a4 OCHOBHYI0 meopemy aneedpbl,

NPUMEHAMb NPU peueHuy 3a0ay npocmeriuiue QYHKYUU KOMNIEKCHOU NepeMeHHOU KAK 2eomMempuyecKue
npeobpazosanus umems 0A306ble NPEOCMABIEHUS O MHOMCECHEe KOMNIEKCHBIX Yucel,; 61a0emv (opmynou
ounoma Heromona.




Ypasuenus u nepasencmea

Pewamv ocnosnbie munvl nokazamenbHuIX, 102apUPMUYECKUX, UPPAYUOHATLHBIX, CTNENEeHHbIX YPAGHEHUT U
HepPaseHCcma, 081a0e8 CMaHOaPMHbIMU MEMOOAMU UX PEUeHUll, U NPUMEHAMb UX NPU peuleHul 3a0ay;
NOHUMAMb CMbICTI MeopeM 0 PABHOCUNIbHBIX U HEPABHOCULLHBIX NPeodpa308aHUAX YPAGHEHUU U YMemb UX
00Ka3bl8amy;

UCNONBL306AMb MEMOO UHMEPBAN08 Ol peuleHUsi HepaseHcme, 6 mom yucie OpOOHO-PAYUOHANLHBIX U
BKIIOUAIOWUX 8 CeOSl UPPAYUOHATIbHBIE BLIPANCEHUSL,

U300padcamv MHOJMCECMBA HA NIOCKOCMU, 340a8aemble YPAGHEHUAMU, HePABEHCMEAMU U UX CUCeMaMU,
CB0OOOHO UCNONIBL308AMb MONHCOECMBEHHbLE NPEOOPA30BAHUS NPU PeULeHUL YPAGHEHUI U CUCEM YDAGHEHULL
C80O00HO onpedensimb Mun U 8bloUPams Memoo peuleHusi MpUu2oOHOMempUYecKUxX YpasHeHutl U HepaeeHCcms,
ux cucmem;

demenmyl mamemamuiecKk020 anaiu3a

671a0emb NOHAMUAMU. NPOUZBOOHAS. (PYHKYUU 8 MOUKe, NPOU3BOOHASL (DYHKYUU,

BbIUUCTAMD NPOUBOOHYIO OOHOUTIEHA, MHO20UNEHA, KBAOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUU,
BLIUUCTIAMD NPOUBOOHBIE INEMEHMAPHBIX PYHKYULL U UX KOMOUHAYUL,,

uccnedoeamv yHKYUuU Ha MOHOMOHHOCIb U IKCIMPEMYMbl, HAXOOUMb HAUOOIbLUIUE U HAUMEHbULUE 3HAYEHUS
Qynxyuii;

pewams 3a0a4u Ha NPUMEHEHUe CEA3U MeNCOY NPOMENCYMKAMU MOHOMOHHOCMU U MOYKAMU IKCMPeMyMa
@yHKyuU, ¢ OOHOU CMOPOHDBL, U NPOMENCYMKAMU 3HAKONOCMOSHCIEA U HYJISIMU NPOU3BOOHOU SMOUlL (YYHKYUU
— ¢ Opyeoti;

cmpoums 2paguKu ¢ UCNOTBL308AHUEM ANNAPAMA MAMEMAMULECKO20 AHAIU3A U NPUMEHSMb K PeuleHuUro
3a0au, 8 MOM yucie ¢ Napamempom;

811a0ensb NOHAMUEM KACAMeNbHAsl K 2Pa@duKy QYHKYUU u yMems NPUMeHms €20 npu peueruy 3a0ad;
onpeoensimb 3HAYEHUe NPOU3BOOHOU (DYHKYUU 6 MOYKe NO U300PANCEHUI0 KACAMENbHOU K 2paghuKy),
NpPOBEOEHHOU 8 HIMOU MOUKe,

81ademsv NOHAMUAMU NePBO0OPA3HAsL (DYHKYUSA, ONpedeseHHblI UHMe2Pall;

npumensimo meopemy Horomona—Jletionuya u ee creocmesus 0Jis pewienus 3a0a4;

€80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMEeMAamuyecko20 aHanu3a Os 6blYUCTIeHUs. NPOU3BOOHBIX
@yHKYUU 0OHOU nepemMeHHOU,

CB0OOOHO NPUMEHAMb ANNAPam MamemMamuiecko20 aHAIU3a Oas UCCIe008aHUs YHKYUU U NOCMPOEHUs.
2paguros, 6 Mom uucie uccied08aHust Ha 6bINYKIOCHb,

onepuposams NOHAMuUeM NepeoodPA3HOU PyHKYUU 01 peuleHus 3a0ad,

081a0emb 0CHOBHLIMU cedeHUsMU 00 unmezpane Horomona—Jleibnuya u e2o npocmenuux npuMeHeHusIx;
YMemb NPUMEHAMb NPU PeUeHUU 3a0ay C80UCMEA HENPePbIBHbIX DYHKYULL,

YMenb 8bINOIHAMb NPUOTUNCEHHBLE BbIYUCTICHUSL (MEMOObl PeuleHUsl YPAGHEHUI, GbIYUCTEHUS ONPEOEIeHHO2O0
unmezpana),

811a0enb NOHAMUSIMU 8MOPAs NPOU3BOOHAS], BbINYKIOCHb paghura gyHKyuu

Dyukyuu u zpaguxu

Braoems nonsmusamu u npumensms dmu NOHAMUA NPU PEUEHUU 3A0aY. 3A8UCUMOCTb 8eIUYUH, QYHKYUA,
apeymeHm u 3HaueHue @YHKYuU, 001ACMb ONpedeleHuUs U MHONMCEeCMB0 3HAYeHUl @QyHKyuu, epagux
3asucumocmu, epapux @YHKYuU, HYIU QYHKYUU, NPOMeNCYmKu 3HAKONOCMOAHCMEA, 603PACMAHUe HA
YUCTIOBOM NPOMedCYmKe, YObleaHue Ha YUCLIOB0M NPOMEXCYMKe, HaAuboibulee U HAUMEHbllee 3HAYEHUe
DYyHKYUU HA YUCTOBOM NPOMENCYMKe, NePUOOUYECKAsl (DYHKYUSA, NepUoO, YemHAs U HeYemHas YHKYUU,
gnademsv NOHAMuUEM 0OPAMHAsL PYHKYUSA, NPUMEHAMb MO NOHAMUE NPU PEUeHUU 3A0aY,

81a0emsv NOHAMUAMU MPUSOHOMEMPUYECKUE QYHKYUU, CIMPOUMb UX 2PAPUKU U YMemb NPUMEHAMb C80UCIEd
MPUSOHOMEMPUYECKUX DYHKYULL NPU PeueHuU 3a0ad,

gnaoemsv NOHAMUEM 0OpAMHAs PYHKYUS, NPUMEHAMb MO NOHAMUE NPU PEUEHUU 3A0alY,;

NPUMEHSIMb NPU PEUeHUU 3a0ay C80UCMEA PYHKYULL: YeMHOCMb, NEPUOOUYHOCHb, OCPAHUYEHHOCTb,
NpUMEeHAMb NpU peuleruu 3a0a4 npeobpa308arus 2pagpukos GyHKyuil,

pewams ypasHenus, npocmeliuiue CUucmemvl YyPagHeHUll, UCNOb3YS COUCMEA QYHKYUL U UX 2pAPDUKOS.
81ademsv NOHAMUEM ACUMNMOMbL U YMEMb €20 NPUMEHAMb NPU peuleHUul 3a0ay.

Hcmopusa u memodvt mamemamuxu .

Hmems npedcmasnenue o 8Kkiade blOAIOWUXC MAMEMAMUKOS8 8 PA3GUMUE HAYKU,




Hcnonvzosams  ocHo8HblE MemoObl 00KA3AMeNbCmed, Nnposooums OO0KA3AMENIbCME0 U  BbINONHAMb

onpoeepoicerue,

Ipumenamov ocHOBHbIE MeMOObL peuleHuss MamemMamuideckux 3a0au.

Texcmoswie 3a0auu

Pewams pasnvie 3a0auu nogvluennou mpyoHocmu,

AHATU3UPOBAMD  YCIIOBUE 3A0aYU, BbIOUPAMb ONMUMALLHBIU MEmo0 peuleHUus 3a0auu, pPaccCMampuedsl

pasnuunbie Memoobvl,

CMpoOUmsb Mooeb peuleHus 3a0aiu, npoeooUms 00KA3AMeNbHble PACCYHCOCHUs NPU peuleHul 3a0adu,

pewiams  3a0auu, mpedyowue nepebopa BapUAHMOs, NPOGEPKU YCIOGUL, 6blOOPA ONMUMATLHO20

pe3yiomama,

AHATU3UPOBAMb U UHMEPNPEemUposams NOJY4eHHble peuleHuss 8 KOHmMeKCme YClo8us 3a0adu, 8vloupamo

peuienus, He npomusopedaujue KOHMeKcmy,

nepesooums npu peuleHuu 3a0a4u uHgopmayuio u3 00HOU Gopmbl 3anucu 8 Opyeyro, UCHONbL3YS NpU

HeobXooumMocmu cxemvl, mabauysl, 2paguxu, OUAzPammbl.

Komounamopuxa

81a0ems OCHOBHbIMU NOHAMUAMU KOMOUHAMOPUKY U YMemb UX NPUMEHAMb NPU peuleHuu 3a0ay.

CUCTEMA OHLEHKH JOCTUXEHUSA IVIAHUPYEMbLIX PE3YJIBTATOB OCBOEHUSA

MMPOI'PAMMBI

— @opMoil mpencTaBiIeHUs] PE3YJbTATOB OLICHOYHON NEATEJIbHOCTH SIBJISETCS OLIEHKA 10 5-TH OasbHOI
LIKaJe.

— O1eHKka y4YuTHIBAET KOMIUIEKCHBIM IMOJXOJ, BKJIIOUYAIOMIUA OLEHKY IMPEAMETHBIX U METanpeIMETHBIX
pe3yabTaToB.

— OreHnBalOTCS PE3yNbTaThl HCIONB30BaHUS PAa3HOOOPA3HBIX METONOB M (opMm o0OydeHHs, B3aMMHO
JOTONHSIOMUX JpYyr Apyra, B TOM YHCJIE MPOEKTOB, MPAKTUYECKHX, TBOPUECKUX pabOT, TECTOB,
IMHAMUYECKHUX IIOKa3aTelieil OCBOGHUS HABBIKOB W 3HAHWH, B TOM 4dHciIe (HOPMUPYEMBIX C
MCIOJIb30BaHNEM ITU(PPOBBIX TEXHOIOTHIA.

— Ormenka obecrieunBaeT BO3MOYKHOCTh MOJY4YEeHUS OOBEKTHBHOM MH(pOpMAMM O KayecTBE MOJATOTOBKH
oOyJaroluxcsi B UHTEPECcax BCEX yUaCTHUKOB 00pa30BaTeNbHbIX OTHOIICHUH.

— OrmeHouHbI MaTepuan GopMupyeTcs Ha OCHOBaHUH aBTOPCKOTO Y MK, ¢ yueTom OI1leHOUHBIX MaTepUaIOB
EID.

— OueHouHbI MaTepuan peaausyet JuddepeHIMPOBaHHBINA TOIXO/.

Cucrema OIICHMBAHHs BKIIOYAET OMEPATHBHBIA KOHTPOIB: paboTa Ha ypoKe, CAMOCTOSITENbHBIE PabOTHI,
KOHTPOJIb IOMAIITHET0 3aJ[aHus, JJOMalHie mpoBepounbie padotel B DOP yaklass.ru, https://uchi.ru/

— ; MPOMEXYTOYHBI TEMATUYECKUN KOHTPOJIb: KOHTPOJIbHBbIE PAOOTHI ; UTOTOBBIM KOHTPOJb — rOJ0Bast
KOHTpOJbHasE paboTa WM AuarHoctuyeckas pabora B Gopmare EI'D; He3aBUCHMBI KOHTPOIb —
auarHoctuueckue pabotel, EI'D. MeranpeamerHas oOlLleHKa HaXOOUT OTpPaX€HHE B OLIEHUBAHUU
MPOEKTHBIX, TBOPUYECKUX PAOOT.

e[lonOop omeHoyHOro Martepuasa THOOK, WHAWBUAYaJICH, MPOBOAUTCS C ONOPOH Ha IUIAHUPYEMbIE

pe3ynbratel U cBepsiercs ¢ «KoHTponbHbIE poBepodHbie paboThl kK YMK Marematuka: anreOpa u Havana
MaTeMaTUYeCKOTO aHajim3a, reomMeTrpus. AnreOpa W Hadana MaTemarudeckoro anammsa, 10-1lkmacc /
Konsrun FO.M., TkaueBa M.B. u npyrue, M., «IIpocBemenue.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne Tema Tema  xonTposbHOH Komuuec | DiieKTpOHHBIE
n/m pabora TBO (uudposrbie)
4acoB o0pa3oBaTe/IbHbIE
pecypchl
Adreépa n HayaJa aHaJau3a, 1364 yaklass.ru
1.| MuosxecTBa 1 JorHKa | E yaklass.ru




MIPOU3BOAHOU K

2.| JIeTMMOCTh YrCen KouTposasHas 9 yaklass.ru
pabota Ne 1
«JlenmumocTp uncem»
3.| Muorownensl. Anrebpanueckue | KonTponbHas 12 yaklass.ru
YpaBHEHUS paboTta No 2
«MHOTO4IEHBI.
Anrebpanueckue
YpaBHEHHUSD)
4.| Crenenb ¢  jAelicTBUTENbHBIM | KoHTpOIbHAS 13 yaklass.ru
MoKa3aTenemM paborta No 3
«JleicTBUTEIbHBIC
YHCIIa»
5.| CreneHnas pyHKIHS KontposbHast 16 yaklass.ru
paborta Ne 4
«CreneHHast
hyHKIHSA
6.| [TokazarenpHas QyHKIHS KonTtponbHas 12 yaklass.ru
paborta No 5
«ITokazarenbHas
hyHKIHSN
7.| Jlorapudmuyeckas QpyHKIws KonrposbHast 18 yaklass.ru
paborta No 6
«Jlorapudgmuueckas
hyHKIHSN
8.| TpuronomeTpuyeckue KonrponsHas 24 yaklass.ru
bopmysl pabota Ne 7
«Tpuronomerprueck
ue GopMyIb»
9.| TpuroHoMeTprueckue KontposbHast 23 yaklass.ru
YpaBHEHUS pabota Ne 8
«Tpuronomerprueck
ue YpaBHEHUS»
Hroro, 10 ki 136
11 kace
Ne Ha3BaHnne riassl KonTponbhas padora | Konuuect | DiieKTpoHHbIE
n/m BO yacoB | (uud¢poBbie)
o0pa3oBaTe/ibHbIE
pecypchl
Auredpa u HavyaJia aHajamu3sa, 1364
1.| IToBTOpEHUE 7 yaklass.ru
2.| Tpuronomerpuyeckue ¢pyHkuuu | KontponbHas 18 yaklass.ru
paboTta No 9
«Tpuronomerpuueck
ue QyHKIUN»
3. | IlpousBoaHas u e¢ | KontponpHas 18 yaklass.ru
reOMETPUYECKUN CMBICIT paborta Ne 10
«lIponusBomnas u eé
F€OMETPUYECKHI
CMBICID)
4.| Tlpumenenne mnpomsBoaHoi K | KoHTpoabHas 15 yaklass.ru
WCCIIIOBAHUIO (DYHKIIWIA paborta No 11
«IIpumenenue




HCCIIENOBAHUIO

GhyHKIMID)
[TepBooOpasHast 1 HUHTETPaI KonTponbnas 13 yaklass.ru
paborta Ne 12
«IlepBooOpazHast u
UHTErpa»  (TOJIBKO
yriry0:1.)
.| Kombunaropuka KonrponbHast 10 yaklass.ru
paboTta No 13
«Kombunatopuka
(TOJBKO yTIIy0JI)»
.| TmaBa VI. DnemeHTsl TCOpHH 10 yaklass.ru
BEPOSITHOCTEN
.| I'maBa VII. KomnuiekcHble unciia 8
.| O6o01maroiIee MOBTOPEHHUE. 37
Hrorosas 3
JTUArHOCTHKA B
dopmate EI'D
Hroro, 11 ki 136




YUYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOILIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

* Maremaruka: anreOpa W HaJyaJla MaTeMaTHUYECKOTO aHaiu3a, reoMmerpus. AnreOpa ©W Hauaja

Matemarudeckoro ananmsa, 10-11 xmacce/ Amumo IILA., Konsrua FO.M., Tkauea M.B. u npyrue,

AxkrmonepHoe obmectBo «M3narenbcTBo «IIpocBemieHuey

e Maremaruka: airebpa M HadaJia MaTeMaTHYECKOTO aHaiaW3a, TeoMeTpus. Aniredpa W Haudaja
Marematudeckoro ananmsa, 10 kiacc / Komsirun FO.M., TkaueBa M.B. u apyrue, AKnuoHepHOE 001IeCTBO
«M3narensctBO «IIpocsenienue», 2019r.

e Maremaruka: ajreOpa M HadaJa MaTeMaTHYECKOTO aHaiaW3a, TeoMeTpus. Anredpa W Haydaja
MaremaTtudeckoro ananmsa, 11 kmacc / Komsirun FO.M., TkaueBa M.B. u apyrue, AKIoHEepHOE 00IIIECTBO
«M3narensctBO «IIpocsemenue», 2019r.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

e JlugakTuyeckue Matepuasl. Anrebpa U Hayasia Maremarndyeckoro aHanmsza, 10-11 knacesr/ Anumos LA,
Komsrun FO.M., TkaueBa M.B. u npyrue, Axunoneproe oomectBo «M3marenscTBo «IIpocBemenne»

o lunaktuueckue marepuaibl k YMK Maremartuka: anrebpa M Hadala MaTeMaTHYE€CKOTO aHalu3a,
reomeTpusa. Anrebpa u Hadana maremaruyeckoro aHamuza, 10xiacc / Komsrun FO.M., Tkauea M.B. u
npyrue, M., «IIpocsemenuey.

o lunaxktnueckue Marepuanbl k YMK Maremaruka: anrebpa M Hayajga MareMaTUyeCcKOro aHaju3a,
reomeTpusa. Anrebpa ¥ Havyala mareMaruueckoro ananusa, llkmacc / Komsrun FO.M., TkaueBa M.B. u
apyrue, M., «IIpocsemenue».

e Metonuueckue pekomennauuu k YMK Maremaruka: anrebpa ¥ Hadajga MaTeMaTUYeCKOro aHalu3a,
reomeTpus. Anrebpa U Hadasa MareMaTuueckoro ananusa, 10-11kmace / Konsrun FO.M., TkaueBa M.B. u
npyrue, M., «IIpocsemenuey.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
yaklass.ru, https://uchi.ru/, https://mathb-ege.sdamgia.ru/, https://math-ege.sdamagia.ru/,
https://ptlab.mccme.ru/vertical, https:/fipi.ru/.
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