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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma y4ueOHOTO Kypca «Aurebpa W Hayalla MaTeMaTHYECKOTO aHAIIM3a»
6a3zoBoro ypoBHs 11 oOy4varonuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOIO CTAHJApTa CpeIHEro oomero odpa3zoBaHusA, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHM, MPEABSBIIEMbIX K MaTeMaTH4YeCKOMY 0Opa3oBaHUIO, U
TPagUIMi POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CHIEUMBACT OBIAJCHHUE
KIIFOYEBBIMH KOMIIETEHLIUSAMHU, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUSI M HEIPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOMIEKYJIbTYPHOTO, JHMYHOCTHOTO M IIO3HABATEILHOTO DPAa3BHTHUS
JUYHOCTH 00YyYaroIIMuXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYEeCKOrO aHajan3a» SIBISETCS OJHUM U3 Haubolee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, TOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAIbHYI0 0a3y Ui M3Y4YeHHS BCEX E€CTECTBEHHO-HAyUHBIX KYypCOB, a C JpYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpAaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOOXO0IMMOM JJIs OCBOEHHS KYpCOB HH(GOPMATUKHU, 00I11eCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B
paMKax JaHHOIO Kypca ydallMecs OBJIa/JIeBal0T YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMN HayKH,
KoTopasi GOpMyJIUPYET CBOU JTOCTUXKEHUSI B MaTeMaTU4YecKoil popme.

Kypc anreGpbl 1 Hayaa MaTeMaTH4ecKOro aHaju3a 3aKjaJbIBaeT OCHOBY Ui YCIEIIHOTO
OBJIaJICHUA 3aKOHaMU (1)I/131/IKI/I, XUMHHU, 6I/IOJ'IOFI/II/I, ITIOHUMAaHUs1 OCHOBHBIX TeHI[eHIII/Iﬁ 3KOHOMHKH
U OOLIECTBEHHON JKU3HU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOH XM3HU. B Toxe
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTUYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKIUSAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKJICHHS,
HCIIOJIb30BaTh 0000IleHNe U KOHKPETH3aluio, abcTparupoBaHHWE W aHAJOrHio, (OpMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MbIIIICHHE. B Xone n3ydyeHus anreOpbl M Hayaja MaTeMaTUYECKOro
aHalJlu3a B CTapIHeﬁ IOKOJIC yYallueCsa IMOJy4daroT HOBBIN OITBIT pEeIICHUA MPUKIAAHBIX 3ajad4,
CaMOCTOSITEJIbHOTO ~ TIOCTPOCHUS ~MaTeMaTH4YeCKHMX MOJEJed  pealbHbIX CHUTyauuil u
HHTECpNpETAllM  IMOJTYYCHHBIX pemeHHﬁ, S3HAKOMATCA C HOpUMEpaMHu MATCMAaTHUYCCKUX
3aKOHOMEPHOCTEW B MpPUPOJEe, HAyKE U B HCKYCCTBE, C BBINAIOUIMMUCA MaTeMaTUYECKHUMHU
OTKPBITUAMHU U UX aBTOPaMHU.

Kpr 06na)1aeT 3HAYUTCJIIbHBIM BOCIIUTATCIIbHBIM IIOTCHIIMAJIOM, KOTOpI)II\/'I PEAIN3YECTCA KaK
yepe3 yueOHbII MaTepuan, CnocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TaK U
yepe3 crnenupuKky y4eOHOW NeATebHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOHKUTEITLHON KOHIIEHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJTYYCHHBIN pe3ysIbTar.

B ocnoBe meronuku oOyuyeHus anreOpe M HayajlaM MaTEMaTHYECKOrO aHaju3a JIeKUT
JeSITeIbHOCTHBINA PUHLUIT O0yUEHUSI.

CrpykTypa Kypca «Anredpa U Havana MaTeMaTUYeCKOro aHAIM3ay BKJIIOYACT CIEAYIOIIHNe
coJiepKaTelnbHO-METOAUYeCKue JUHUU: «Yucna u BblUMCHEHUs», «DyHKUUMU U TrpaduKn,
«YpaBHEHUsI U HepaBeHCTBa», «Hauana mMaTtemarndyeckoro aHanmza», « MHOXXECTBA M JIOTUKA.
Bce ocHOBHBIE cOnep)KaTEIbHO-METOJUUECKUE JHMHUU HM3Y4aroTCsd Ha NPOTSIKEHUM JABYX JIET
0o0ydeHHus1 B cTapllell LIKOJIe, ECTECTBEHHO JOMNOJHASA APYr Ipyra M MOCTENEHHO HAaCBIIASCh



HOBBIMM TEMaMHU U pa3zaenamMu. JJaHHBIN KypcC SBISETCA HHTETPATUBHBIM, TOCKOJIBbKY O0BEIUHSET
B cebe coiepkaHWe HECKOJIbKHX MaTeMaTHYeCKUX IUCHUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHUYECKUN aHAJIN3, TEOPUs MHOKECTB U Ap. 1o Mepe Toro kak ydamuecs OBIaieBarOT BCE
Oojee MIMPOKMM MATEeMAaTHYECKUM allapaToM, y HHUX TOCIEI0BaTeNIbHO (OPMUpPYETCS H
COBEPUICHCTBYETCSI YMEHME CTPOUTHh MAaTEMAaTUYECKYI0 MOJIEb PEAJIbHOW CUTYyallH, IPUMEHATh
3HaHUs, MOJYUYEHHbIE B Kypce «Airedpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a», JUIsl PEeLIEeHUs
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHON MaTeMaTHYeCKOM 3afaud, a 3aTeM HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

CopneprxaTenpHO-MeTOANYEeCKast THHUSA «YUKcaa U BBIYUCICHUSD 3aBepIuaeT (hopMupoBaHue
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHMCEN, KOTOPOE ObLJIO HAYaTO B OCHOBHOM 1IKoJie. B
cTapuiedl mKoje oco0oe BHMUMaHHUE YJeNnseTcss (OPMHPOBAHUIO IMPOYHBIX BBIYHACIUTEIBHBIX
HaBBIKOB, BKJIIOYAIONIIUX B ce0s MCIOJIb30BaHME Pa3IM4YHBIX (OPM 3alUCH AECHCTBUTEIHHOIO
4YUCila, YMEHHME DPALMOHAIBHO BBIIOJHATH ACHUCTBUS C HUMH, JAEJIATh NPUKUIKY, OLICHUBATh
pesyabTar. OOyyaromuecs NOJy4YaroT HaBbIKM MPUOIMKEHHBIX BBIUMCICHHUH, BBITOJHEHUS
NeMCTBUH C YHMCIaMH, 3alMCAaHHBIMHU B CTaHJApTHOW (hopMe, MCIIOIb30BaHUSI MaTeMaTHUECKUX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIluausa «YpaBHEHUs U HEPABEHCTBA» pEAIMU3yeTCsl Ha IMPOTSHDKEHUM BCEro oOydeHus B
CTapuieil IIKoJie, IOCKOJIbKY B KaXJOM pas3zesie IMporpamMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYOIMX 33Jau. OOyyarommuecs OBIaIeBalOT Pa3IMUHbIMU METO/IaMU PEIIEHUS LETbIX,
palMOHATIbHBIX, UPPALMOHATILHBIX, IOKA3aTENIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHM, HEPABEHCTB U UX cucTeM. IlodydeHHble YMEHHs UCTIONb3YIOTCS MIPH UCCIIEI0BaHUN
(GyHKIUI C NOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKJIAJHBIX 3a/ad U 3aJa4y Ha HAXOXKICHHUE
HauOOJBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. J[aHHas coleprkaTeibHas JIMHUS BKJIIOYAeT B
cedst Takxke (OpMHUPOBaHME YMEHUH BBITIOJIHATE pacuéThl IO popMyJiaM, TpeoOpa3oBaHus LEbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKCHMI,
colepXkalux cTeneHu M Jjorapudmel. biaromapss usyueHuro ajnreOpandeckoro Martepuala
NPOMCXOIUT AajbHEHIee pa3BUTHE aITOPUTMHUYECKOTO M a0CTPAKTHOTO MBILUICHHS y4yalluxcs,
(bopMUpYIOTCS HaBBIKUM JAEIYyKTUBHBIX pAcCCyXJIEHUH, pabOThl C CHMBOJIBHBIMH (opMamy,
NpEeCTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBeHCTB. Amredpa
npearaeT 3peKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAyUHBIX
3a/1a4, HarJIJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToinYecKass JTUHUS «DYHKIMU U TpaduKW» TECHO MNEPEIIeTaeTcs C
JPYTUMH JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T IIOCIIEI0BATEIbHOCTh U3yYECHUS
MaTepuaia. M3yueHune cTeneHHoM, moka3areabHoH, JJorapuMUIecKol U TPUTOHOMETPHUUECKHUX
(GyHKUIMH, UX CBOMCTB M I'paUKOB, UCIOIb30BaHUE (QYHKIMN JUISL PELICHUs 3a/1ad U3 IPYyTUx
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHUi 1 HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHUE yaenseTcst GOPMHUPOBAHUIO
YMEHHS BbIpakaThb (OpMyJIaMU 3aBUCUMOCTU MEX]y Pa3IMUYHbIMH BEJIMYMHAMHU, MCCIIEI0BATh
HOJy4eHHbIe (PYHKIIUH, CTPOUTH UX Tpaduku. MaTepual 3Toi coaepKaTelbHOMN JIMHIH HallelIeH
Ha pa3BUTUE YMEHUH W HABBIKOB, IMO3BOJIIOIINX BBIPAXKaTh 3aBUCHUMOCTH MEX/ly BEIMYNHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOH, rpaduueckoil U cioBecHO. Ero m3ydyenue crnocoOcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETHU3alHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHUS «Haudana mareMaTHdyeckoro aHajan3ay I03BOJISIET CYLIECTBEHHO
pacuIMpuTh KPYTr Kak MaTeMaTH4YeCKUX, TaK U MPUKIAIHBIX 337a4, JOCTYIHBIX 00yYaroumMcsl, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (QYyHKIHA, OIPEAEIATh UX
HauOOJbIINE U HAUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHMsI mpoueccoB. JlaHHas cojaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE



BO3MO)XKHOCTH ITOCTPOCHHMSI MAaTEMATHYECKUX MOJEICH PEANbHBIX CHTyallMi, HaXO)KICHUS
HaWJIy4dllero pPELICHUs B IPUKIAJHBIX, B TOM 4YHUCIIE COLUAIbHO-DKOHOMHMYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUN DPACIO3HABATH
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HcKyccTBe. OOydarouyecs y3HaIOT O
BBIJIAIOLIUXCS pe3yJIbTaTaX, IOJyYCHHBIX B XO/1€ PA3BUTH MATEMATUKHU KaK HAyKH, U UX aBTOpax.

CopnepxarenbHO-MeTOAMYECKAsl JIMHUSA «MHOXECTBA U JIOTMKAa» B OCHOBHOM IIOCBSILEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC HIKOJIBHON MaTeMaTHKH U MpeIaraloT Hauboyiee YHUBEPCAIbHBIN S3bIK, 00BEAUHSAIONINIA
BCE pasleibl MAaTeMATHKM W €€ IPWIOKEHWH, OHU CBS3BIBAIOT Pa3HbIE MATEMaTUYECKUE
JUCLHUIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM MW HCIOJb30BAaTh €ro s
BBIPAKEHHS CBOMX MBICIIEH.

B kxypce «Anrebpa u Hayana MaTeMaTUYECKOro aHAJIW3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHUS
MoJIeJIe pealbHbIX CUTYyallUi, NCCIEIOBaHMs 3TUX MOJEJNIEH ¢ IOMOIIbIO anmapaTa aareopsl u
MaTEMaTUYECKOT0 aHaJW3a M MHTEPIPETAluy IIOJYyYEHHBIX pe3yJbTaroB. Takue 3agaHus
BIUIETEHbl B KaXXIbl M3 PAa3AeloB IPOrpaMMbl, MOCKOJIBKY BEChb MaTepuanl Kypca HIMPOKO
WCIIOJIB3YETCS Ul PEeLICHUs TPUKIAIHBIX 3a1ad. [Ipu penienny peanbHbIX IPAKTHYECKUX 3a1a4
yyaligecs: — pa3BUBAIOT  HAONIOAATEIbHOCTh,  YMEHHE  HAaxXOOUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IMPOOJIEMY.
JlestenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs TMPHUKIATHBIX 3a7ad OpraHU3yeTCs B
npoliecce U3y4eHus BceX TeM Kypca «Airedpa 1 Hadyaia MaTeMaTHYEeCKOTO aHAINU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM mlaHe Ha HM3y4eHHE Kypca aiareOpbl M Hadall MaTeMaTHYEeCKOro aHaiM3a Ha 0a30BOM YpPOBHE
oTtBOAMTCA 2 yaca B Henelro B 10 kinacce u 3 yaca B Hezenro B 11 kimacce, Bcero 3a niBa rojga odydenust — 170
YacoB.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BLIYUCIECHUSA

Parnmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuonuyeckue apodu. Apudmernueckue omepanud ¢ palHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHHU. [IpumeHeHne npobOeil W MPOIEHTOB ISl PEHICHUS
MIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUU U PEAIbHOU KU3HH.



JletictButenbHble uncla. PanuoHanbHBIE W WppAMOHABHBIE YHCcla. ApupMeTHYECKHE
OTepaluu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkéHHbIe BRIYUCICHUS, IPAaBUIa OKPYTJICHHS,
MPUKUIKA U OI[EHKA pPe3yJIbTaTa BEIYUCICHHI.

Crenenb ¢ nensiM nokaszareneMm. CtanmapTHas Gopma 3amucH JIeHCTBUTEIBHOIO YHCIA.
Hcnonp3oBanue moaxonsmieid (Gopmbl 3amucyd  JEHCTBUTENBHBIX YHCET JUIs  PEIICHUs
MPAKTUYECKHX 3a71a4 U MPECTaBICHUS JaHHbIX.

Apudmernaeckuii KOpeHb HaTYpaabHOU cTeneHu. [{eficTBus ¢ apuMeTHIeCKUMU KOPHIMH
HAaTypaJIbHOU CTEIICHHU.

CuHyc, KOCHHYC U TaHI'€HC YHMCIOBOI'O aprymMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC
YHCJIOBOT'O apryMeHTa.

YpaBHeHHUsI M HEpABEHCTBA
ToxnecTBa U TOKIECTBEHHbIE IPE0OpPa30BaHUS.

[TpeoOpazoBaHre TPUTOHOMETPHUSCKUX BbIpaxkeHHH. OCHOBHBIC TPUTOHOMETPUYCCKHE
(hOopMyJIBI.

VYpaBHeHue, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 MHTEpBaJIOB.
Pemenue nensix v 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaninoOHaNIBHBIX YPaBHEHUN U HEPABEHCTB.

Pelenne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHUN W HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHUX 3aj1ad U 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HHU.

DyHKIUHN U TPadUKH
OyHkuus, crocoosl 3ananus pynkuun. ['papux Gynkiun. Bzanmuo oOpatHslie GyHKIMH.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HadeHud ¢yHkuuu. Hymu ¢ynkuuu. [IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHasi QyHKIMSI C HaTypalbHBIM M II€JIbIM IOKazareiaeMm. E€ cBoiicTBa u rpaduxk.
CoiicTBa u rpauk KOpHS n-0# CTENEHU.

Tpuronomerpuyeckass OKPYXKHOCTb, ONpEIEIEHUE TPUTOHOMETPUUYECKUX  (YHKIUI
YHCJIOBOTO apT'yMEHTA.



Hauvaia MaTeMaTH4eCKOr0 aHAJIU3a

HOCJ’IGZ[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJaHus HOCHCHOB&TGHBHOCTeﬁ. MOHOTOHHEIE
OCICA0BATCIBbHOCTH.

Apudmernueckass u  TeoMmeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0ecCKOHEYHO yOBIBAIOLIEH MeOMETPHUUECKON MPOTrPECCHU.

dopMysa CIOKHBIX IIPOLEHTOB. Mcrosb30BaHuE MPOrpeccuu Ul pPEeUICHMs peasbHBIX 3a4ad
IIPUKIIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA
MHoxecTBO, onepanuu Haj MHokecTBamu. J(narpammel Oinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anapara JUisl ONMCAHUS PEAbHBIX MPOLIECCOB U ABJIEHUW, TPHU

pellIeHnH 3a1a4 U3 IPYTUX YYEOHBIX IPEIMETOB.

OnpeneneHHe, TEOpEMa, CICACTBUC, 1OKA3aTCIbLCTBO.

11 KJIIACC

Yuciia 1 BbIYUCICHUA
Harypanbsnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.
Crenens ¢ panmoHaabHbIM NOKa3aTeneM. CBONCTBA CTENEHH.

Jlorapudm uncna. JlecaiTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHNs U HEPABEHCTBA

[IpeoOpa3oBanue BBIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

ITpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIMX CTENEHH C PALlMOHAIBHBIM [TOKA3aTEIEM.
IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.



Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHMU. PeleHne NpUKIagHBIX 3aJa4 C IOMOIUBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMsbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMmeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3a1ad U
3a[a4 U3 PA3IUYHbIX 00JIaCTel HAYKU U pealIbHOW KHU3HH.

DyHKUUH U rpaGuKu

Oynkius.  [lepuonmveckne  Qynkuuu. [IpoMexyTkn MOHOTOHHOCTH — (DYHKIIWH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U IPaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIUHU, UX CBOUCTBA U IpadUKu.

Hcnonb3oBanue rpadukoB GyHKUIUN IS pEeLICHHUs] YPAaBHEHUHM U TMHEUHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMH A HUCCIEIOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEAMETOB U PEATbHOM KU3HU.

Havaja MmaTeMaTH4YeCKOI0 aHAJIHM3a
HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB JIJIs pEIlIEHUs] HEPABEHCTB.
ITpousBonnas Gpynkuuu. ['eomerpuueckuii 1 Gpu3NIECKUi CMBICI TPOU3BOIHOM.

[TpousBosHbIEe 3eMeHTapHBIX QyHKIUI. DOpMYIIbI HAX0XKJICHHUS POU3BOJAHON CyMMBI,
MIPOM3BE/ICHUS U YaCTHOTO (PYHKIIMH.

[IpumeneHne Tpou3BOTHON K UCCIEAOBAHUIO (DYHKIIUNH HA MOHOTOHHOCTD M DKCTPEMYMBI.
Haxosxnenre HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKITMN Ha OTPE3KeE.

[IpuMeHeHne TPOM3BOAHOW JUISI HAaXOKJIEHHS HAWIy4dlIero pEelIeHUs B NPHUKIAIHBIX
3ajaydax, JAJs OnpeesieHus] CKOPOCTH MpoIlecca, 3aJaHHOTro (OpMYIIoi UiH rpauKoM.

[lepBoobpaznas. Tabauma nepBooOpa3HbIX.
WHuTterpan, ero reoMeTpuyecknii W (PU3NYECKH CMBICI. Bbuncienue wHTETrpana 1o

¢dopmyne Herorona—Jlelioanna.
IJIAHUPYEMBIE PE3YJIBTATDI



OcBoenne yuebHoro mpeamera «MaremaTHka» IOKHO 00ecneunBaTh IAOCTIDKEHHE Ha
YpOBHE cpelHero ooumero o0pa3oBaHUsl CIHEAYIOUIMX JUYHOCTHBIX, METalpeJIMETHBIX U
IIPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrpaMMbl yuyeOHoOro mnpenmera «MaremaTtuka»
XapaKTepU3yIOTCH:

I'pax1aHCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UMLMU 00ydaromierocs Kak aKTHUBHOIO M
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHMYECKHUX OCHOBAX
(YHKIMOHMPOBAHUSI PA3TUYHBIX CTPYKTYp, SBICHHIA, MPOLEAYp Tpa)kIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

HaTDI/IOTI/I‘IGCKOG BOCIIUTAHUEC:

c(OPMHPOBAHHOCTBIO POCCUICKOM IpaskJaHCKON UICHTUYHOCTH, YBaXKEHHUS K IPOLIIOMY U
HAaCTOSIIIEMY POCCUMCKONW MATEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSAM POCCUHCKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO OTUX JOCTHKEHUU B
JIpYyruX HayKaxX, TEXHOJIOTUAX, chepax SIKOHOMUKH.

JIVXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUSI:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa; cPOpMUPOBAHHOCTHIO
HPABCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'O0 C MPAKTHYCCKUM IMPUMCHCHUEM
JTOCTHIKEHUN HAYKH M JIEATEIBHOCTHIO YUYEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TMOCTPOCHUE
YCTOMYHMBOTO OyIyIIero.

DCTETUYECKOE BOCITUTAHUE:

3CTECTUYCCKUM OTHOIICHHUEM K Mupy, BKJIrO4as OCTCTUKY MAaTEMAaTHYCCKUX
SaKOHOMCpHOCTeﬁ, 06’BCKTOB, 3aaay, peH.IeHHfI, paCCYX(HGHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTEMAaTUYCCKUM aCIICKTaM pas3JIMYHbIX BUJOB HCKYCCTBA.

Du3nyuecKoe BOCIIMTAHUE:

C(I)OpMI/IpOBaHHOCTBIO YMCHUSA NPUMCHATh MATCMATUUCCKNEC 3HAHUA B UHTCPLCCAX 3[JOPOBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, PeryisipHas (pu3ndeckas aKTUBHOCTb);



buznyeckoro COBEpIICHCTBOBAHUS, npu 3aHATUSIX CIIOPTUBHO-03/JOPOBUTEIHHOM
JESTENIbHOCTBIO.

TpynoBoe BocruTaHue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccnoHANIBHON JEeATEIFHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
KM3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
NPAaKTHYECKHX 3a]]a4 MaTeMaTHYECKO HAaIPaBJICHHOCTH.

DKOJOTHUYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYyJbTYpbl, IMOHUMAHUEM BIMSIHHUS COLUAIbHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW U COLMAIBHOW Cpeibl, OCO3HAHUEM
r00aNbHOTO ~ XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEHTalUed Ha  NPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWW JJIS PEIIeHHUs 3a7ay B 00JIACTH OKPYIKAIOUIEH Cpe/bl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

HCHHOCTI/I Hay4YHOI'O ITO3HAHHWA!

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKU, TOHUMAaHUEM MAaTeMaTHYECKON HAyKH Kak C(epsbl
4eJI0BEUYECKON JEATENIBHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIaJICHUEM SI3bIKOM MaTEMaTUKU U MaTEMaTHYECKON KyJIbTYpOl Kak CpeJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO JEATEIBHOCTh HHAUBUAYAIbHO
U B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHbie pe3yabTaThl OCBOCHHUS MTPOrpaMMbI yueOHOTo mpeaMeTa «MaTeMaTHKa
XapaKTePU3YHOTCSI OBJIAJEHUEM YHHUBEPCATIbHBIMU HO3HABAMETbHBIMU OCUCMEUSIMU,
VHUBEPCAbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAILHOIMU  Pe2YISMUGHbIMU
oeticmeusimu.

1) Vuueepcanvnvie nosnasamenshsle oelicmsus, obecneuusarom gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECcO8 00YYaowuxcs (0C60eHue Memooo8 NOZHAHUSL OKPYICAloujeco Mupa;

npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBble Jornyeckue 1eCcTBUL:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEeMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOILICHUA MEXAy MOHATUSAMH; (OPMYIHPOBATH ONpEACICHHUS IOHATHI; YCTaHABIUBATbH
CYILLIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO AHAJIN34;



BOCIIPUHUMATh, (GOpPMYyIUPOBAaTH W MNPeoOpa3oOBbIBATh CYXACHUS: YTBEpAUTEIbHBIE U
OTpUIATEIIbHBIC, eANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HAOJIOZICHUSAX U YTBEPKICHUAX; Mpe/jiaratb KpUTEPUU [JIsl BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPKICHUH (MPsAMbIE W OT
MPOTUBHOI0), BBICTpPAWBAaTh AapPryMEHTAIUIO, TPUBOIAUTH IPUMEPbl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PELICHHS,
BbIOMpATh HaHOOJIEEe MOAXOAALINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

bazoBblie HcclieOBaTEIIbCKUE ICUCTBUS:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATEICKUH HMHCTPYMEHT TO3HaHUS; (OPMYIHPOBATH
BOIPOCHI, (UKCHPYIOIIME IPOTUBOPEUYHE, MpoOJeMy, YCTaHABIMBATh HCKOMOE M JIAHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3ULINIO, MHEHUE;

IIPOBOJIMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICAOBAHHUE 110 YCTAHOBICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, SIBICHUS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SIBICHUSAMH, IPOLIECCAMHU;

CaMOCTOSITENILHO (OPMYJIUPOBAaTh O0OOMIEHUS W BBIBOABI TIO0 pPE3yJbTaTaM IPOBEIAEHHOTO
HAOJIIOICHUS, UCCIICIOBAHU, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IeHN;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIEcca, a TaKKe BBIIBUTaTh MPEINONIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/H[X.

Pabora ¢ nuadopmarmeii:

BBIABIIATH JAePUUUTH MH(POpPMAlMM, TAHHBIX, HEOOXOOUMBIX JUIsl OTBETa HAa BOIPOC U A
pelIeHus 3a/1aui;

BbIOMPATh MH(OPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJIM3UPOBATh, CUCTEMaTU3UPOBATh
Y MHTEPIPETUPOBATh HH(OPMALIMIO PA3IMUHbBIX BUJOB U (POPM MpeICTaBICHUS;
CTPYKTYpPHUpOBaTh MH(OPMALIMIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, WILUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvle KoMMyHuKamuehwvle oeticmeus, obecneyusaom chopmuposanHocmy
COYUANBHBIX HABLIKOB 00YYAIOUWUXCHL.

Oob1enue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KACHUS B COOTBETCTBUU C YCIOBUSAMH U LENISIMHU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 XOJ/ly PELIEHHUs 3a/1a4l, KOMMEHTUPOBATh NOJyUYEHHBIH PE3YyJIbTaT;

B X0/1€ 00CY>KJICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/1aeMOil TeMbI, IPOOJIEMBI, periaeMoi
3a/1a4M, BBICKA3bIBATh WJEH, HALIEJICHHBIE HAa MOUCK PEIIEHUS; CONOCTABIATh CBOM CYXAEHUS C
CY>KICHUSIMHU JIPYTHX YYaCTHHKOB JHaiora, oOHapyXUBaTh pa3iMdde M CXOJCTBO IMO3UIUH; B
KOPPEeKTHOH (popme hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABISATh PE3ydbTaThl PELICHUS 3aJauyM, DSKCIIEPUMEHTAa, HWCCIEAOBAHMS, IPOEKTa;
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBHICTYIUICHUS C YUETOM 3aa4 NMPE3ECHTALUU U OCOOCHHOCTEN
ayIUTOPUHU.



CoTpyIHUYECTBO:

MOHUMATh M KCII0JIb30BaTh MPEUMYIICCTBA KOMAH/IHOW U HHIMBH/yaTbHOU PabOTHI ITPU PELICHUH
y‘-Ie6HBIX 3aia4; IMMPUHHUMATL LCJIb COBMECTHOU ACATCIIBHOCTH, INJIAHUPOBATH OpPTraHU3allUIO
COBMECTHOW pabOThI, paclpeneisaTh BUAbI pabOT, JIOroBapHBaTLCS, OOCYXKIAaTh MPOIECC H
pe3ysbTaT paboThl; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYkIeHUs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbD)
u I/IHBIC); BBITIOJIHATH CBOXO HaCTh pa6OTBI U KOOpAWHHUPOBATH CBOU I[eﬁCTBHSI C ApyruMH 4WiICHaAMHU
KOMaH/Ibl, OIICHMBATh KAuyeCTBO CBOCTO0 BKJIaJAa B OOWIMA MPOAYKT IO KPUTEPHUSM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

3) Vnusepcanvnvie pecynamuensie oeiicmaus, obecneuusarom Gopmuposanie cmviClo6bix
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

CamMoopranun3anus:

COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3aJlauM, BbIOUpATh CIOCOO pPELIEHUS C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOW MH(pOpMAIIHH.

CaMOKOHTpOJIb:

BJAJI€Th HABBIKAMU II03HABATEIILHOW pPEe(IEKCHMM KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBUHA U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB; BJIAETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca U pe3ysbTara pelieHusl MaTeMaTHYecKoi 3a1a4H;

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTD ITPU PCHICHUHU 3aa4i, BHOCUTH KOPPCKTHUBLI
B JIEATEJILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAaHHBIX, HAIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yjbTaTa LENHU U yCIOBUSAM, OOBSACHATh NPUYMUHBI JOCTHKEHUS WU
HEJOCTH)KEHUSI PE3YJIbTaTOB I€ATEIbHOCTH, HAXOUTh OIINOKY, JaBaTh OLIEHKY TPHOOPETEHHOMY
OTIBITY.

NPEJMETHBIE PE3YJIbTATHI

OcBoeHnne yueOHOTo Kypca «Ajiredpa n Hayalla MaTeMaTHYeCKOro aHaIu3a» Ha YPOBHE CPEIHETr0
oOmiero o0pa3oBaHMsA JODKHO OOecneuuMBaTh JIOCTHXKEHUE CIEAYIOLIUX IPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!

10 KJIACC

Yuciia 1 BLIYUCICHUSA

OHepI/IPOBaTI) IMOHATUAMU: PAIMOHATIBHOC M HeﬁCTBHTeHLHOG YqHuCJo, OOBIKHOBEHHAs U
JACCATHYHAaA I[pO6B, IMPOILICHTHI.

BreimoaHsaTh apI/I(I)MCTI/I‘leCKI/IC ornepanuru ¢ paluOHAJIbHBIMU U JIECTBUTEIIbHBIMU YU CIIAMHU.

BoimonuaTe npuOIMKEHHBIE BBIYUCICHUS, HWCIONB3YysS IpaBuja OKPYTJICHHs, AeaTh
MPUKUJIKY U OIIEHKY PE3yJIbTaTa BIYUCICHUI.



OnepupoBaTh NOHATHAMMU: CTENEHb C LIEJBIM ITOKa3aTeleM; CTaHaapTHas (opMma 3amnucu
JIeCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; UCIIOJIb30BaTh MOAXOJAIIYIO (hopMy
3alACU ACUCTBUTEIBHBIX YUCEI JUI PEIICHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

OnepupoBaTh NOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJa; CIOIb30BATh
3aIrCh MPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YPaBHeHI/IH H HEPABCHCTBA

Ol'IepI/IpOBaTI) IMOHATHUAMUA: TOXKIACCTBO, YPAaBHCHUC, HEPABCHCTBO, LECJI0C, pallMOHAJIBHOC,
HppauOHAJIbHOC YPpaBHCHHUEC, HCPABCHCTBO, TPUTOHOMCTPUYICCKOC YPABHCHUC,

BoimonHaTe  mpeoOpa3oBaHMsi ~ TPUTOHOMETPUYECKHMX  BBIP@XKEHMM M pelaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrimonssaTs HpeO6paSOBaHI/I$I LOCJIbIX, PAOXMOHAJIbHBIX W HPPAlUMOHAIBbHBIX BBIpa)KCHHI;’I n
peiiaTb OCHOBHBIC THIIbI LCJIBIX, PAIMOHAJIBHBIX U UPPAallMOHAJIbBHBIX ypaBHCHI/If/'I 1 HCPABCHCTB.

[TpuMeHATh ypaBHEHMSI M HEPABEHCTBA I PEIICHHUsS MAaTeMaTUYEeCKUX 3a1ad U 3a7ad U3
pa3IUYHbIX 00J1aCTEH HAyKU U peanbHOM KU3HHU.

MO[[eJIHpOBaTI) pCaIbHbIC CHUTyalllMHM Ha A3bIKC aﬂrerH, COCTAaBJISITb BbIPAKCHUA,
ypaBHEHHsI, HEpPABEHCTBA 110 YCJIOBUIO 3a/layd, KCCICI0OBaTh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM allfapaTa ajireOpsi.

DYyHKIUHN U TPaPUKH

OnepupoBaTh NOHATUAMU: (PYHKILHUS, CIIOCOOBI 3a1aHUs (PYHKLMHU, 00JaCTh ONpeIeIeHUs 1
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK QYHKIUH, B3aUMHO 0OpaTHbIE (PYHKIIHH.

OnepupoBaTh NOHATUSIMU: YETHOCTh U HEUETHOCTh PYHKIMH, HYIH (QYHKIUHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMHA U1 peleHns ypaBHEHUH.

Crpouth u uyuTaTh rpaduky JTUHEHHOW (DYHKUMHU, KBaJApaTUUHOM (QYHKIIMH, CTEIIEHHON
(YHKINU C LENBIM ITOKa3aTeNeM.

Hcnons30BaTh Fpa(I)I/IKI/I (bYHKLII/Iﬁ AJIL UCCIICAOBAHUA IIPOLECCOB U 3aBUCUMOCTEH npu

pelleHn 3a/ad U3 Ipyrux y4eOHBIX MPEeIMETOB U pealbHOM KU3HU; BbIpaxaTb (opMyliaMu
3aBUCUMOCTH MEXY BEIIMYUHAMU.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMU: IOCIEIOBATEIBLHOCTh, apU(pMeTHUecKass U TeOMeTpHYecKas
IIPOrPECCUH.

OnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBaIOIIas T€OMETpUUYECKasi Iporpeccus, Cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUICCKON TIPOTPECCHH.



3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMHU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEH M MPOTPECCUI ISl PEIICHUST peabHbIX
3a/1a4 MPUKJIIATHOTO XapakTepa.
MHo:xecTBa 1 JIOTHKA

OHGpI/IpOBaTb IIOHATHUAMUN. MHOXECTBO, onepam/m HaJd MHOXCCTBaMMU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH armmapart J1Jisi OMMCAHUS PEAIbHBIX MPOIECCOB U
SBIICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OHepI/IPOBaTb MMOHATHUAMMU: OIIPCACIICHHUEC, TCOPCMA, CICACTBHUC, 1OKA3aTCIbCTBO.
11 KUIIACC
Yucaa ¥ BLIYUCIEHUS

OHGpI/IpOBaTI) IMOHATHUAMUA: HATypaJlbHOC, MLCJI0C YHCI0, HCIIO0Jb30BaTh IMPU3HAKU
JACIUMOCTH LICJIbIX YHUCCII, PA3JIOKCHHUEC YKUCJIa Ha IIPOCTBIC MHOKHUTCIIN JIs1 PCIICHUA 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUAMU: JIOTapu(dM YKcia, JeCATUUHbIE U HaTypalbHbIE JIOTapU(PMBI.

Y];)aBHeHHﬂ H HEPABCHCTBA

[TpuMeHsTh CBOMCTBA CTENEHM JUIsl MpeoOpa3oBaHUsl  BBIPAXKEHMM; ONEpUpPOBATH
MOHATUSAMH: [TI0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIE TUIIBLI I0KA3aTEIbHBIX
YpPaBHEHUH U HEPABEHCTB.

BomonsaTe npeoOpa3zoBaHUs BBIPAXKEHUH, COAEpXKALMX Jorapu(Mbl; ONEPUPOBATH
MOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoaute peliCHus HpOCTCﬁH.IPIX TPUTOHOMCTPUYICCKHUX HCPABCHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelIeHHE; HCIIO0Ib30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM JIJIS1 PEIICHUS] IPAKTUYECKUX 3a7ad.

Haxomute pemeHus mpOCTEHIINX CHCTEM M COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN W
HEPaBEHCTB.

MonenupoBaTh peajbHble CUTyallUM Ha s3bIKe aiureOpbl, COCTaBISATH BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI 10 YCIIOBHIO 3a/Ia4M, HCCIEA0BATh MOCTPOSCHHBIC MOICTHU C
MCIIOJIb30BAaHUEM arrapaTa anreopbl.



DOyHKUUH U rPapuKu

OnepupoBaTb NOHATUAMM: IepHOAUYECKas (QYHKIUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOUKH dKCTpeMyMma (DyHKIUH, HauOoJblllee W HaWMEHbIIEe 3HA4YEHUS (YHKIMU Ha
IPOMEXKYTKE; NCIOIb30BATh UX JJIsl UCCIIEOBAHUS (QYHKIMH, 3aJaHHOH rpauKoMm.

OnepupoBaTh  MOHATHSAMHU:  TpaduKd  TOKa3aTeNbHOM,  Jorapu@Muueckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIHUH; n300pakaTh UX Ha KOOPAWHATHOHN IUIOCKOCTH U MCIIOJIB30BATh

JUISI pEIIeHUs] ypaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JUHEHHBIX ypaBHEHUH U
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI IUHEHHBIX YPaBHEHUH.

Hcnons3oBath rpaduku (GyHKUUN Uil MCCIEAOBAHUSA MPOIECCOB M 3aBUCHMOCTEH W3
JIPYTHX Y4eOHBIX TUCIUTUINH.

Hauyajna MaTeMaTH4eCKOro aHaJIU3a

OnepupoBaTh NOHATUSAMU: HENpepbIBHAsA (PYHKIIMS; TPOU3BOIHAS (DYHKIIMHU; UCTIOIb30BaTh
reoMeTpruYecKuil 1 pU3NYecKrii CMBICIT TPOU3BOAHOM I peleHns 3ajay.

Haxoauth mpou3BOJHBIE AIEMEHTAPHBIX (DYHKIH, BBIUKCISATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (DyHKIIUMA.

Hcnonbs3oBaTh MMPOU3BOAHYIO JUIA HCCICIOBAHUA (I)YHKI_[I/II/I Ha MOHOTOHHOCTL H
SKCTPEMYMBI, IPUMCHATH PE3YJIbTATBI UCCIICAOBAHNA K TIOCTPOCHUIO Fpaq)HKOB.

Hcmons30BaTh MPOU3BOJHYIO I HAXOXIACHUSA HAWITYHHICro PCIICHHA B IPUKIIAIHBIX, B
TOM 4YHCJIC COLMTMAJIbBHO-OKOHOMHWYCCKHX, 3aJa4dax.

OHCpI/IpOBaTB IOHATHUAMMUN nepBoo6pa3Ha;1 U UHTETpall; NMOHUMATb FCOMCTpH‘ICCKHﬁ u
(I)H3H‘-ICCKHﬁ CMBICJI UHTCI'PAJIA.

Haxomuts mepBooOpa3Hble dIEMEHTAPHBIX (YHKIIUI; BBIYUCISATh HHTETPAN 1Mo Gopmyie
Herorona—Jleiioumna.

PemraTs MPUKJIAAHBIC 3aJla4yi, B TOM YHUCJIC COUAIIBHO-DKOHOMHUYCCKOIo U q)HSquCKOFO
XapakTepa, CPpEACTBAMA MATEMATUYICCKOT'O aHaJIN34a.



TEMATHYECKOE IINTAHUPOBAHHUE

[IpakTueckue
paboThl

KomnnyectBo yacos

[IpakTnueckue
paboThI

10 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel KonunuecTBo yacos
/1 Bcero KontponbHbie
paboThl
1 MHoOkecTBa paluOHAIbHBIX U ACHCTBUTEIBHBIX YUCEIL. 14 1
PanronanbHble ypaBHEHMSI U HEPaBEHCTBA
2 Oynkuuu u rpadpuku. CTeneHs ¢ IMelbIM IoKa3aTeiaeM 6
3 Apudmernueckuil KopeHb n—oii cteneHu. VppaunonanbHele 18 1
YPaBHEHMsI U HEpaBEHCTBA
4  ®opmyJibl TPUTOHOMETPUH. TPUTOHOMETPUUECKHE YPAaBHEHUS 22 1
5 [TocienoBaTeIbHOCTH U MIPOTPECCUU 5
6 IToBTOpEHME, 0000IICHUE, CUCTEMATHU3aIIMs 3HAHUH 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KJIACC
Ne HanmMeHnoBaHme pa3nenoB v TeM IPOrpaMMBbl
n/m Bcero  KonrponbsHbie
paboTsI
1 Crenens ¢ panyoHaabHBIM NIOKa3zaTeneM. [loka3arenbHas QyHKIHA. 12 1
[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2 Jlorapudpmuueckas pyHkuus. Jlorapupmudeckne ypaBHEHUS U 12
HEpaBEHCTBA
3 Tpuronomerpuueckune GYHKIUH U UX rpaduku. TpuroHoMeTprueckue 9 1
HEpaBEeHCTBa
4 TlpomsBojanas. [IpumeHeHNE TIPOU3BOTHOM 24 1
5 HWuTerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHUH 12 1
7 HarypaibHble U 1I€JIbIC YHCIIa 6
8  TloBTopeHue, 0000IICHHE, CHCTEMATH3AIIHS 3HAHHHA 13 2

OnexrponHsie (U(pOBLIC)
00pa3oBaTebHBIE PECYPCHI

OnextpoHHbIE (TU(POBHIE)
00pazoBaTeIbHbIEC PECYPCHI



Ne HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl KomnwuecTBo dacos DnexTpoHHbIe (ITUPPOBBIC)
n/n Bcero  KonrtposbHbie [IpaxkTrueckue 00pa30BaTENBHEIC PECYPCEL
paboThI paboThI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0
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