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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro Kypca «Anrebpa ¥ Hayaja MaTEeMaTHYECKOTO aHAIN3a»
6a3oBoro ypoBHs 11 oOydaronuxcs 10 —11 kmaccoB pa3paboTtaHa Ha ocHOBe DenepalbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEbHOIO CTaHAApPTa CPEAHEro o0IIero oOpazoBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIAEMBIX K MaTeMAaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzanusi mporpamMMbl 00eclieuMBaeT OBJaJICHHUE
KJTFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOWIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIBLHOIO PAa3BUTHUS
JUYHOCTH 00YyYaIOIUXCSl.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadana MareMaTHYECKOI'O aHAJIN3a» SIBJIAETCS OJHUM M3 HauOoJiee 3HaUUMBbIX
B IporpaMMe CTapmiedl IIKOJbI, MOCKOJbKY, C OJHOM CTOpPOHBI, OH OOECIEeYHBAET
UHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpaKkTHOE MBIIUICHHE YyYalluxcs Ha YpPOBHE,
HEOO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax paHHOTrO Kypca yyaiiuecs OBJIaJIeBal0T YHUBEPCAIbHBIM 3bIKOM COBPEMEHHOM HAayKH,
KOTOpas (POpMyJIMPYET CBOU JOCTHKEHUS B MaTeMaTHUECKOH (opme.

Kypc anre6pbl 1 Hauan MaTeMaTHYeCKOro aHajan3a 3aKJIaJbIBa€T OCHOBY JJIS YCIIEIIHOTO
OBJIQJICHUS] 3aKOHaMH (DU3UKH, XUMUHU, OWOJIOTHUH, TOHMMAHHS OCHOBHBIX TEHICHIIUN
HSKOHOMHUKH U OOIECTBEHHOW U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX
1 KOMITBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCMOJb30BATh UX B MOBCEIHEBHOM XKM3HU. B TOXKE
BpeMsl OBJIajicHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU MATEMaTUYECKUMHU KOHCTPYKIMSIMH
pa3BUBAaE€T yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTH YTBEPKICHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abcTparupoBaHME M aHAJOTHIO, (HOpMUpYET
KpeaTHBHOE W KPUTHUYECKOE MBIIUICHUE. B X0/e u3ydenus anredpbl U Havajd MaTeMaTHYeCKOTO
aHaJIM3a B CTapIUEe IIKOJE ydJallMecs IOJy4aroT HOBBIM ONBIT PELICHMS INMPUKIANHBIX 3a7ad,
CaMOCTOATEJIBHOTO  MOCTPOCHHUSI MAaTEMaTUYECKUX  MOJIENIEd  pEaJbHbIX CUTyallud ©
VMHTEPIPETALMU  [IOJYYEHHBIX PELICHUN, 3HAKOMATCS C [pUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEpPHOCTEW B MPHUPOJE, HAYKE U B HMCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc oOnanmaer 3HauMTeIbHBIM BOCIMTATENBHBIM IMOTEHIIMATIOM, KOTOPBIM peann3yeTcs
Kak yepe3 yueOHbI MaTepual, cocoOCTBYIOUMI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
Tak ©W 4epe3 crneuupuky yueOHOU JACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAODKUTEIbHOW KOHLUEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
IIOJIy4EHHBIN pe3ysbTarT.

B ocHoBe meTomuku oOyueHus anreOpe W HayvajgaM MaTeMaTHYECKOTO aHaIn3a JICKUT
JEeSTENIbHOCTHBIN MPUHIIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa U Hauala MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CIEAYIOIINe
coJiepKaTelbHO-METOuYecKue JUHUU: «Yucna W BblUMCHEHUs», «DYHKIUU U TpaduKmny,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTndeckoro aHanusa», «MHOXKECTBAa U JOTHKay.
Bce ocHOBHBIE COEpKATETBHO-METOJANYECKUE JIMHUU HM3Y4YalOTCS HAa MPOTSKEHUHM JBYX JIET
oOydeHus B cTaplliel IIKOJIe, €ECTECTBEHHO JOMOJHSAS APYr Ipyra M MOCTENEHHO HAaCHIIAsACh
HOBBIMM TEeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
o0penuHsIeT B cebe coJep)KaHHE HECKOJIbKMX MaTeMaTH4YecKUX JHUCLUUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMaTUUYECKHUI aHaIN3, TEOPHUsI MHOXKeCTB U 1p. 1o mepe Toro kak ydamuecs



OBIIa/ICBAIOT BcE Oojee MIMPOKUM MaTEMaTHMYECKUM allaparoM, y HHX IOCIeI0BaTeIbHO
(GopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJEIb pealbHON
CUTYalluH, MPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHalu3a», A PEIIeHUS CaMOCTOSITEIbHO CHOPMYIMPOBAHHOW MaTeMaTHYECKOW 3ajgauu, a
3aTEM MHTEPIPETUPOBATH IIOJYYCHHBIN PE3YJILTAT.

CopepxarenpHo-MeTOAMYECKass — JOUHUSA — «Yucima W BBIUMCIEHUS) — 3aBEPILUACT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTo B
OCHOBHOH mIKoJie. B crapiieii mkosie ocoboe BHUMaHHE yaeseTcs (OpPMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHHE Pa3IWYHBIX (HOpPM 3amucu
JICMCTBUTEIIBHOIO YHUCJIA, YMEHHME pALMOHAIBHO BBIIOJIHATh JACUCTBUS C HHUMH, JCNaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIYy4YaloT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHHM, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alHCAaHHBIMH B CTaHIAPTHOH Qopme,
MCIIO0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BBIPAXKECHMUIA.

JIluaus «YpaBHEHHsI U HEPABEHCTBA» PEANNU3YyeTCs Ha IMPOTSHDKEHUM BCEro oOydeHUs B
CTaplled WIKOJE, ITOCKOJBbKY B KaXJOM paslerne IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7au. O0yyaroluecs: OBIaeBalOT Pa3IMUHbIMU METOIaMH PEILIEHUS LIENbIX,
palMoHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucreM. [losydeHHbIE yMEHUS UCIIOIB3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/7ad M 3aJa4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. J[aHHas coleprkaTenabHas JIMHUS BKJIIOYAET B
cebs1 Takke (GOpPMHPOBAHWME YMEHHUH BBIOIHATH PACYETHI 1O (GOpMysIaM, MPeoOpa3OBaHUS
LENIbIX, PAlMOHAIbHBIX, HMPPALUOHAIBHBIX WU TPUTOHOMETPUUYECKHUX BBIPAKCHHH, a TaKkKe
BBIPOKEHUH, COAEpKAIIMX CTEeNeHHu W Jyorapudmel. braromaps usydeHuro anreOpandeckoro
MaTepHaja IpoUCXOAUT JallbHelIee pa3BUTHE allTOPUTMUUECKOr0 U aOCTPAKTHOTO MBIIIICHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JEAYKTUBHBIX DPACCYXICHUH, PaOOTBl C CHMBOJIbHBIMU
(dbopmaMu, IpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeaaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs1 pEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAy4HBIX 3aa4, HaIJISAHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK SA3bIKa HAYKH.

CogepxatenpHo-MeTOANYECKasT TUHUS «DYHKIUHM U TpadUKM» TECHO MEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 33aé€T TOCIEJ0BaTEIbHOCTD
u3ydeHuss Mmarepuana. M3yueHue CTENmeHHOHM, TMOKa3aTeNbHOM, Jorapudmuveckol u
TPUTOHOMETPUYECKUX (PYHKUIUN, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUMN AIs
pemieHust 3ajad W3 JAPYTUX Y4eOHBIX MPEIMETOB W PEATbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTHUYECKUM aHAJIM30M, TaK U C pElIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom Gombioe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (OpMyJIaMU 3aBUCUMOCTH MEXY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOMy4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan 5TOil coiep)KaTeTbHON JIMHUM HAleJIeH Ha pPa3BUTHE YMEHUW H HaBBIKOB,
MO3BOJIIONIMX  BBIp@XKaTh 3aBHUCHUMOCTH MEXJAYy BeJIMYMHAMH B pa3nuyHOi  ¢opme:
aQHAJTMTUYECKON, Tpaduyeckoil U clIoBeCHOH. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHMIO W KOHKpETHU3alluH|,
WCTIOJIb30BAHHUIO aHAJIOTUH.

ConepxarenpHas JuHAS «Hagana maTeMaTH4ecKOro aHajan3a» MO3BOJSET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKJIAJHBIX 33134, TOCTYIHbIX 00y4JaromuMcs, y
KOTOPBIX IMOSIBISETCSI BO3MOKHOCTb MCCIIEIOBATh U CTPOUTH Ipaduku QyHKIMH, ONpenensTh ux
HauOOJIbIINE U HAUMEHBIIINE 3HAUEHUS, BHIUMCIIATD TUIOMAAN GUryp U oOBbEMBI TeJ, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs IporeccoB. JlaHHas conepkaTesnbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHHMS MAaT€MaTUYECKUX MOJCIECH pPEaJbHBIX CUTYalUH, HaXOXKICHUS
HaWjy4dllero pelIeHHs] B MPUKIAJHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMHMYECKHUX, 3a/Jadax.



3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJIh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (JOPMHUPOBAHUIO YMEHUU pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTEMaTHKH B HayKe, TEXHHUKE U UcKyccTBe. OOydaroniyecss y3HamOT O
BBIIAIOIIMXCSl pe3yJbTaTaxX, MOJYyYEHHBIX B XOJE pa3BUTHUA MaTEeMAaTUKU KaK HAyKd, U HUX
aBTOpax.

ConepxarenbHO-MeToAMuecKas: TUHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeopeTUKO-MHOKECTBEHHbBIE MTPEACTABICHHS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMATHKU U TPEIaraloT Hauboiee YHUBEPCATbHBINA S3bIK, 00BEINHSIIOMNI
BCE pa3fenbl MaTeMaTHMKU MU €€ NPWIOKEHHM, OHM CBA3BIBAIOT pPa3Hble MAaTeMaTUYECKHUE
JUCLMIUIMHBI B equHoe 1enoe. [1o3ToMmy BaXHO 1aTh BO3MOXHOCTH IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEeMaTUKH U MCHOJIb30BaTh €ro Jyis
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayajla MaTEeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOPbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MoOJIeJIe peallbHbIX CUTYyallUui, UCCIEIOBAHUS 3TUX MOJENEH ¢ MOMOIIbIO anmapaTa anreOpsl u
MaTEMaTUYECKOT0 aHaJW3a M WHTEPIpPETAluu IIOJYy4YEHHBIX pe3yibTaroB. Takue 3agaHus
BILUICTEHbI B KaXIbI M3 pa3lejoB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
WCIIOJIB3YETCS Ul PELICHUS TPUKIAIHBIX 3a1a4. [Ipyu pelmenun peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCMOIb30BAaTh AHAJIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOJEMY.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs NPHUKIATHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM m1aHe Ha M3ydeHue Kypca anreOpbl M Hauyajd MaTeMaTHYeCKOTo aHain3a Ha 6a30BOM
ypoBHE OTBOAMTCS 2 yaca B Heaemto B 10 kimacce u 3 yaca B Henento B 11 kjacce, Bcero 3a JiBa
roja o0yuenust — 170 dacos.

COAEP) KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BIYUCIEHUS

Pannonanbubie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omnepanuud ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHus YUCIOBBIX BbIpakeHUH. [IpumeHeHue apoOell M MPOLEHTOB IS peLIeHUs
MIPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHN U peaIbHOM JKU3HH.

JeiictBuTenpHble uncia. PanuoHanbHbE W MppallMOHANbHbIE 4Hcaa. ApupMeTHyecKue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [TpuOnmxkEéHHbIE BBIYMCIEHUS, IPaBUIA OKPYTJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

CremneHpb c OCJIBIM ITOKa3aTCJICM. CTaH,Z[apTHa}I (bopMa 3alUCHU JIEHCTBUTEIIBHOIO 4YMCIIa.
Hcnonp30BaHue IOIXOSIIEH q)OpMLI 3allUCH  JACHUCTBUTENBHBIX YHCEN JJISI peHICHUA
MPAKTUYCCKUX 3aaa4 U NPCACTABJICHUA JaHHBIX.



Apudmerndeckuii KOpeHb HATypallbHOW cTemneHu. J[lelicTBus ¢  apupMETHIECKUMHU
KOPHSIMH HaTypaJlbHOW CTETEHH.

CuHyc, KOCUHYC M TaHT'€HC YHCIOBOTO aprymMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHT'€HC
YKCJIOBOTO apryMeEHTA.

YpaBHeHusI U HEPaBEHCTBA
ToxecTBa U TOXKIECTBEHHBIE TPE0OpPa30BAHUS.

[IpeoOpazoBaHre TPUIOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHYECKHE
dbopmyIbL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHcTBO, peleHue HepaBeHCTBa. Meroa
HMHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.
Pemrenne nppaninoHaNbHBIX YPaBHEHUN U HEPABEHCTB.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMH M HEPAaBEHCTB K PEUICHUIO MAaTEMaTHYECKMX 3aJ1ad WU 3a1ad U3
Pa3IUYHbBIX 00J1aCTEH HAyKU U peasIbHOM JKU3HHU.

DyHKIUUHA U TpagUKH
Oyuk1ws, crocoosl 3ananus GyHkun. ['papux Gynkmun. Bzanmuo obparusie GyHKIHM.

Ob6unacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkuuu. Hymu @ynkumu. [IpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIUU.

CrenenHasi QyHKIMS C HATypaJibHBIM M IIEJbIM Moka3areiem. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIpEJCIEHUE TPUTOHOMETPUUYECKUX  (DYHKIMH
YHUCIIOBOTO apryMeHTa.
Hauyana mareMaTn4yeckoro aHajimsa

ITocnenoBaTebHOCTH,  CIIOCOOBI  3aJaHMs  ITOCJeIOBaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEJOBATEILHOCTH.

Apudmernueckass M reoMmeTrpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpUUECKON MPOTrpecCUu.
dopmyna CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHWe MPOTPECCUM ISl PEIIEHUS PEAIbHBIX 3a/1ad
IPUKJIAJHOTO XapakTepa.

MHuoskecTBAa U JIOTHKA



MHOkecTBO, Oonepaluy HaJl MHOkecTBaMH. J(narpammel Dilniepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O arapara JIjsi OMHCAHMs peajbHBIX MPOLIECCOB M SIBIEHUH, Npu
peIIeHUH 3329 U3 IPYTUX y4EOHBIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC
Yuciia v BbIYHMCICHHSA
Harypanbnble u nemnbie uncina. [Ipu3Haku 1e1MMOCTH LIETbIX YHCE.
Crenensb ¢ palmoHaIbHBIM MoKa3aTesneM. CBONCTBA CTETICHU.
Jlorapudm ymcna. JlecsiTHUHbIC U HATYpaAIbHbBIE JIOTAPU(PMBI.
YpaBHeHusI U HePaBEeHCTBA
[IpeoOpa3oBanue BBIpaXKEHHUN, COACPIKAIINX JIOTAPU(DMBIL.
[IpeoOpazoBanue BEIPAKEHHIA, COACPIKAIINX CTEIICHH C PAI[IOHAIBHBIM MTOKA3aTEIIEeM.
[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.
[TokazarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUU. PelieHune mpuKIagHBIX 3a7a4 C MOMOIIBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

HpI/IMeHeHI/Ie ypaBHeHPIfI, CUCTEM U HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3alda4d U
3a/la4q U3 Pa3JIMYHbIX oOmacreit HAaYKH U peaJ'IBHOI\/’I JKH3HHU.

DOyHKIUH U rpaduKu

Oynkius.  Ilepuonmueckne  QyHkuuu. I[IpomMexyTkn MOHOTOHHOCTH — (DYHKLUH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HaunOounbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpauKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKHU.

Ucnons3zoBanne rpadukoB GyHKIIAN SISl peNIEHUs] YpaBHEHUHN U JIMHEWHBIX CUCTEM.

Ucnons3zoBanne rpagukoB (GYHKIUN 71 MCCIEIOBAHUS IPOIECCOB U 3aBUCUMOCTEH,
KOTOPBIE€ BOHHUKAIOT NP PEIICHUHN 33/1a4 U3 IPYTUX YIEOHBIX IPEIMETOB U PEATHbHOM JKU3HHU.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a



HenpepsiBHble pyHKIIMU. METOA NHTEPBAIOB JJIs pEIIEHUS] HEPABEHCTB.
[TpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUN CMBICI TIPOU3BOTHOM.

[TpousBosaHbIe 31eMeHTapHBIX QYyHKIUH. DOpMYIIbl HAXOXKICHHS POU3BOAHON CYyMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[Ipumenenne nPOU3BOAHONW K UCCIEAOBaHMIO (DYHKUMA HA MOHOTOHHOCTH H
sKkcTpeMyMbl. Haxoxaenre HanOobIIero 1 HAMMEHbILEro 3HaYeHUs] (PYHKIIMU Ha OTPE3KE.

[IpumMeHeHHe TPOU3ZBOAHON JIi HAXOXKICHHS HAWIYYIIETO PEHICHHUS B TPUKIAJIHBIX
3aj1a4yax, JUisi ONpeIeICHUs] CKOPOCTH IPOIIeCcca, 3alaHHOTO (POPMYJIIO WK rPadUKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuii M (U3NYECKUW CMBICI. BblUnciIeHne WHTErpana Io
dbopmyne Hetorona—JleliOnuna.
IIVTAHUPYEMBIE PE3YJIbTATDBI
OcBoenne yuye6HOro npeamera «MaTeMaTuka» JOJDKHO 0OeclieurnBaTh JOCTHKEHHE Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUs CIEIYIONUX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOEHHMS HpOorpaMMbl ydyeOHoro mnpenmera «MartemaTHKa»
XapaKTepU3yOTCS:

I'pax1aHCKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKON MO3UIMH 00yUYaIOIIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O
WieHa  POCCHUHCKOro  oOllecTBa,  NPEACTaBICHHMEM O  MaTeMaTHYeCKMX  OCHOBAx
(YHKLIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBIEHHH, MNpoIenyp TIpakIaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNMCKON TPaKJAHCKOW WACHTUYHOCTH, YBXKEHUS K MPOULIOMY U
HACTOAILLEMY POCCUMCKOM MAaTEMAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMAaTUYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTHUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHUEM JTYXOBHBIX LICHHOCTEH pOCCHﬁCKOTO HapoJa; C(I)OpMI/IpOBaHHOCTBIO HPaBCTBCHHOT'O
CO3HAHUA, STHUYCCKOTI'O IMOBCIACHHUA, CBA3AHHOIO C MNPAKTHYCCKHUM IMPUMCHCHUCM }IOCTI/I)KeHI/Iﬁ
HAayKU U OCATCIBHOCTBIO y‘léHOFO; OCO3HAHUCM JIMYHOI'O0 BKJIada B IMOCTPOCHUC YCTOI‘;I‘II/IBOFO

Oymymiero.

DCTEeTUYSCKOE BOCIIUTAHUE:




ACTETHUYECKUM OTHOLICHHEM K MUPY, BKJIIOYas 3CTETUKY MaTeMaTHMYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKIeHUI; BOCOPUUMYUBOCTbIO K MAaTEMaTHYECKUM acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKkoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI MPUMEHITh MaTeMaTHUYeCcKHe 3HAHHWS B MHTEpPECcax 3I0pOBOTO U
Oe3omacHoro obpasa KHM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (310pOBOE
nUTaHue, cOAIAHCUPOBAHHBIN PEKUM 3aHATHIA U OTIbIXA, peryisipHas (u3ndeckas akKTUBHOCTD);
¢bu3ndeckoro COBEPILICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0POBUTEIBLHON
JESTCIIBHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JI00US; HHTEPECOM K Pa3IMuHbIM chepam
po(hecCHOHANIBHOM JESATENbHOCTH, CBA3AHHBIM C MAaTEMATUKONW U €€ NMPUJIOKEHUSIMHU, YMEHUEM
coBeplIaTh OCO3HaHHBIA BbBIOOp Oynymieil mnpodeccu U pearu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTHdecKoMy oOpa3oBaHUIO U
€caMo00pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peLIeHNH MPaKTUYECKUX 3a7au MaTeMaTUYECKOM HallpaBIeHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO ~ OKOJOTMYECKOW  KYJIbTYpbl, [OHUMAaHUEM BIMSIHHUS  COLUAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOAHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
r7100anbHOTO  XapakTepa 93KOJIOIMYECKMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHUe
MaTeMaTUYECKUX 3HAHUW NI pellieHus 3a/1ad B 00JIaCTH OKPYXKAroIIe cpelbl, MJIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEJIbI.

LIeHHOCTH HAYYHOI'O ITO3HAHMUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM U OOIIECTBEHHOW MPAaKTUKH, IOHMMaHUEM MaTeMaTHYeCKOM HayKu Kak cdepsl
YEJIOBEYECKOU JIEATEIBbHOCTH, 3TAOB €€ Pa3sBUTUA U 3HAYMMOCTH I Pa3BUTHUS LUBUIIN3ALNHY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHMKM M MAaTE€MaTH4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBIATH IIPOCKTHYIO M  HCCICAOBATEIBCKYIO  JIEATEIBHOCTD
WH/JVBHIYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHUS MpOrpaMMbl ydeOHOro mpeameTra «MareMmaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ESIbHBIMU OeliCEUsMLUL,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OCliCEUAMU,  VHUBEPCATbHLIMU — PecyIsmUEHbIMU
oelcmeusmiu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom opmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YHarowmuxcs (0C8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUpd,

npUMeHeHUe 102UYeCcKUX, UCCIe008amenbCKUx onepayut, ymeHuu pabomams ¢ uHgopmayuet).

baszoBrle Jjornueckue nefiCTBUSA:




BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHMH,
OTHOIIEHUH MeXAy HOHATUAMM; (GOPMYIUPOBATh ONPEAETICHUs MOHITUN; YCTaHABINMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS JIJIsl 0000LICHUS U CPABHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0ILME; YCIOBHBIE;

BBISABIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOJIIOACHUAX M YTBEPKACHUAX; MpeAjaraTb KPUTEPUM sl BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYyKTHMBHBIX W HMHIYKTHUBHBIX
YMO3aKJIH4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOMTh CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKICHHH (MPSAMBIE M OT
MPOTUBHOTO), BBICTpAUBATh ApPTYMEHTAIUIO, TPUBOAWTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS H BHIBOJIBI;

BbIOHMpaTh crmoco0 pelleHus yueOHOW 3a/adyu (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIAIIUN C YYETOM CAaMOCTOSATEILHO BIICIEHHBIX KPUTEPUEB).

ba3oBrIe HCCIEIOBATCILCKUE ICHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICAOBATCIBLCKAN HHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH
BOIMPOCHI, (UKCUPYIOIIHE MPOTUBOpEYHE, NpOOJIeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3MIINI0, MHEHHE,

[POBOUTH CAMOCTOSTEIIHO CIUIAHUPOBAHHBIM SKCICPUMEHT, HCCIICIOBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4eCcKOro oO0BEeKTa, SBIACHHS, IPOIECCA, BBIIBICHHIO 3aBHCHMOCTEH
Memz{y 06’BGKTaMI/I, SIBJICHUAMU, HpOHeCC&MI/I;

CaMOCTOSATENILHO (OPMYJTHPOBAaTh O0OOINEHHUS ¥ BBIBOJABI 10 pPE3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHUS, UCCIICIOBAHMsI, OICHUBATD JIOCTOBEPHOCTD MOJIyUYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHI;

HpOFHO?;I/IpOBaTB BO3MOXKHOC paBBI/ITl/Ie npouecca, a TAKKXE BBIJABUI'AaThb HpeI[HOJ'[O)KeHI/ISI O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nadopmanueii:

BBIABIIATh AePUUUTH MHGOpPMALUK, JAHHBIX, HEOOXOOUMBIX JUIsI OTBETa Ha BONPOC M IS
pelLeHus 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  AHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IpeJICTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMALMIO, MPEJCTABIATh €€ B pa3IMYHBIX (OpMax, WLUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) YHusepcanvnvle KOMMYHUKAmMUGHbIE Oelicmeus, 00ecneuusam c@opmMuposaHHoCb
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.

Oob1enue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKAEHHSI B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOILICHUS;
SCHO, TOYHO, TPAMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX M THCbMEHHBIX TEKCTax,
JIaBaTh MOSCHEHUS 110 X0y PEIIEHUs 3a]aul, KOMMEHTUPOBATh MOJIYyYEHHBIN pPe3ysbTar;

B XOAe OOCYXJEHHUS 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOW TEeMbI, IMPOOJIEMBI,
pemaeMoil 3a1auM, BBICKA3bIBATh WJEH, HALEJIEHHbIE HAa NOUCK PEIIEHHS; COMOCTaBIATh CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IU4HUe U CXOICTBO
HIO3UIIHIA; B KOPPEKTHOH opMe GOPMYIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;
NpEACTaBIATL PE3YJIbTAaThl PCHICHUA 3ada4d, OKCIICPUMCHTA, MHCCICAOBAHUSA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMar BBICTYIUICHHS C y4ETOM 3a/7a4  NPE3CHTALMUA |
0COOEHHOCTEN ayAUTOPHH.

CoTpyHUYECTBO:

NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHJHOM W WHIUBUAYadbHOW pabOThl INpU
pelieHny y4eOHBIX 3a/ady; NPUHUMATH IIeJIb COBMECTHOH JIEATEIBHOCTH, TUIAHUPOBATH
OpraHu3aIlii0 COBMECTHOW pPalOTHI, paclpeneisiTb BHIbI pabOT, TOTOBAPUBATHCS, OOCYKIATh
MIPOILIECC B PE3YJIBTAT padOThI; 0000IIATh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX ¢Gopmax padoThl (0OCYyXKIaeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» W WHBIC); BBIMOJIHATH CBOK YacTh pabOThI MU KOOPAWHUPOBATH CBOU JCUCTBUS C
JIPYTUMH 4JICHAMH KOMAaHJbl, OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmeaust, obecneuusarom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.

CamoopraHuzanus:

COCTaBJIATh IUIAH, AJFOPUTM pEIICHUs 3aJlauM, BbIOUpATh CIOCOO pPELIEHUS C y4ETOM
UMEIOIUXCSA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTpOJIb:

BJAJI€Th HABBIKAMU IIO3HABATEJIILHOW pPEe(IEKCHMM KaK OCO3HAaHUS COBEpPUIAEMBIX JEHCTBUHA M
MBICIUTENIBHBIX ~ IPOLIECCOB, MX  PE3yJbTaTOB; BIAJETh CHOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

NpEIBUJETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPU pEUIEHUM 3aJauyld, BHOCUTH
KOPPEKTHBBI B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEJIN U yCIOBUSAM, OOBSCHITh MPUUNHBI JTOCTHKEHUS WU
HEJOCTH)KEHHSI ~ pEe3yJIbTaTOB  JAESTEIbHOCTH,  HAaXOOUTh  OWIMOKY, JaBaTb  OLIEHKY
npUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIbTATHI

OcBoenne yueOHOro Kypca «AnreOpa W Hauajga MaTeMaTHYeCKOrO aHalk3a» Ha ypOBHE
cpenHero odiiero oOpa3oBaHUs JOKHO O0ECIEYMBATH TOCTHKEHUE CIISAYIOMUX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTAaTOB:

10 KJIACC

Yuciia 1 BLIYUCICHUSA

OHepI/IPOBaTI) IMOHATHUAMU: PALMOHATIBHOC M HCﬁCTBHTeHBHoe YqHucCio, OOBIKHOBEHHAs U
JcCAaTHYHasA ]IpO6I), IIPOLCHTEI.

BemonusaTe apudmernyeckue omnepanuu ¢ palUMOHAIBHBIMU U J€HCTBUTEIbHBIMU
YHUCIIAMH.



BoimonusaTe npuOIMKEHHbIE BBIYUCICHUS, WCIONb3yS IMpaBUia OKPYIJIEHUS, JelaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BIYHCICHUI.

OnepupoBaTh HOHATHAMM: CTENEHb C LIEIbIM I[TOKa3aTeleM; CTaHIapTHas (opMma 3anucu
JEMCTBUTENILHOTO YKCIAa, KOPEHb HATYPaJbHOW CTENEHH; HCIIOJIb30BaTh MOAXOAIIYI0 (OpMy

3alnucu HGﬁCTBHTCJ’IBHHX YHUCCIT IJId PCUICHUA IMMPAKTUYCCKHUX 3aJiad U IMPCACTABIICHUA JaHHBIX.

OnepupoBaTh MOHATUAMU: CHUHYC, KOCHUHYC W TaHI€HC MPOU3BOJIBHOIO YIJIA; HCIOJIb30BATh
3aIrCh MPOU3BOJIBHOTO YIJIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

ypaBHeHHH H HEPABCHCTBA

OHCpI/IpOBaTB IMOHATHUAMU: TOXKIACCTBO, YPABHCHUEC, HEPABCHCTBO, LECI0C, pallMOHAJIBHOC,
HPpPpaUOHAJIBHOC YPABHCHUEC, HCPABCHCTBO, TPUTOHOMCTPUYICCKOC YPABHCHUC,

BoinonusaTte  mpeoOpa3oBaHMsl ~ TPUTOHOMETPUYECKMX  BBIP@XEHUM M pelaTh
TPUTOHOMETPUYECKUE YPABHECHHUS.

BreinmonHsaTh Hp606p330BaHI/I$I LOCJIbIX, PAOIUMOHAIBHBIX W HPpAlMOHAJIBbHBIX BBIpa)KeHI/Iﬁ u
peuaTtb OCHOBHBIC THUIIBLI LICJIbIX, PAIMOHAJIBHBIX U HPPALlMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

[TpuMeHATh ypaBHEHMsI M1 HEPABEHCTBA I PEIICHHUsS MATEMaTUYECKUX 3a/1ad M 3a7ad U3
Pa3IUYHbBIX 00J1aCTEH HAyKU U peaJIbHOM JKU3HHU.

MO[[eJIHpOBaTI) pCaIbHBIC CHUTyalMHM Ha A3bIKC anre6pbl, COCTAaBJIATL BBbIPAKCHUA,
yYpaBHEHHsI, HEPABEHCTBA [0 YCIOBHIO 3alladyM, WCCICI0BATh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM allrapaTa ajireOpsi.

DyHKIUHN U TPaPUKH

OnepupoBaTb NOHATUAMU: (PYHKIUS, CIOCOOBI 3a1aHusT (PYHKIMH, 001aCTh ONpPEeNeHUs 1
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK GYHKIUMH, B3aUMHO 0OpaTHbIE (PYHKIIUH.

OnepupoBaThb MOHATUAMHU: YETHOCTh W HEYETHOCTh (YHKUUH, HYIM (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBatek rpadguku GyHKIMHA U1 pELIeHns ypaBHEHUH.

Crpouth U uyuTaTh rpaduKy JTUHEHHOW (QYHKIMH, KBaJAPATUUYHON (YHKIUH, CTEIIEHHOU
(YHKLNU C LENbIM [TOKa3aTeIeM.

Hcnonb3oBate rpaduku GyHKIMHA JUIST MCCIEIOBaHUS INPOLECCOB U 3aBUCUMOCTEH MNpU
pelleHnn 3a/a4y U3 IpYTuX y4eOHBIX MPEeIMETOB U peallbHOM KU3HH; BbIpaxaTb (opMyliaMu
3aBUCUMOCTHU MEXY BEIMYNHAMH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OHepI/IpOBaTI) MHNOHATHUAMU. ITI0CICIOBATCIBHOCTD, apI/I(l)MeTI/I‘-IeCKaSI U TeoMCTpUYCCKas
IPOTPECCHU.

OnepupoBaTh HOHATHAMH: OECKOHEUHO YOBIBAIOIIas T€OMETpPHUECKas IPOrpeccus, CyMMa
0eCKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MTPOrPECCUH.



3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMHU CIIOCOOAMHU.

Hcnonp30BaTh CBONCTBA IOCJIENOBATEIBLHOCTE U MHPOTPECCUM AJIs PELICHUs pealbHBIX
3ajjay MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
OrnepupoBaTh MOHITHAMU: MHOKECTBO, OIIEPAIIUH Ha/l MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT AJisi OMUCAHUs PEaIbHBIX MPOLIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTuxX y4eOHbIX MTPEeIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.
11 KUIIACC
Yuciia 1 BBIYMCICHUSA

OHGpI/IpOBaTI) MOHATHUAMU: HATYPAJIbHOC, LECJIOC YHCIO, HCIIOJIb30BaTh INPHU3HAKU JACIIMMOCTHU
LEJbIX YHUCCII, PA3JIOKCHUC YK CJId Ha ITPOCTLIC MHOXKUTCIIN JUJIA PCUHICHUA 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBLHBIM [TOKA3aTEIIEM.
OnepupoBaTh MOHATUSAMH: JIOTApU(M YUCIIA, IECITUYHBIE U HATYPaIbHbIEC JIOTapU (MBI
YpaBHeHUs M HEpaBEHCTBA

[TpuMeHSTH CBOICTBA  CTEMEHW JUIS  MpeoOpa3oBaHUs  BBIPAKEHHIA;  OIEPHPOBATH
MOHATUSAMM: TIOKA3aTeJIbHOE YpAaBHEHUWE W  HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonuATe mpeoOpa3oBaHusi BBIPAXKEHUH, COAEpXKALIMX JorapuMbl; ONEpUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
JorapupMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxoaute pelicHus HpOCTCfIIlIPIX TPUTOHOMCTPUICCKHUX HCPABCHCTB.

OHGpHpOBaTB MOHATUSIMHU: CUCTEMa JIMHEMHBIX ypaBHeHI/Iﬁ u eé peUICHUC; UCIIOJIB30BATh
CUCTEMY JIMHEMHBIX ypaBHeHHI’I JJI PCHICHUS MMPAKTUYCCKUX 3a1a1.

HaxoauTte pemeHns MpoCcTEHIINX CUCTEM M COBOKYITHOCTEH palMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MonenvpoBaTh peajbHble CUTyallUd Ha s3bIKe aiureOpbl, COCTaBIATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BATH IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPaQUKH
OmnepupoBaTh MOHATUSAMHM: epHOANYECcKass (DYHKIMS, TPOMEXKYTKM MOHOTOHHOCTH

(GYHKIMH, TOUKH 3KCTpeMyMma (YHKIUHU, HauOosblllee W HauMEHbIIee 3HAUeHUS (YHKIHMU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 33 JaHHOH rpa)uKoOM.



OnepupoBaTh  TOHATHUSMHU:  rpadUKH  TIOKA3aTEeNbHOW,  JorapuMUYECKOH U
TPUTOHOMETPHUUECKUX (PYHKUMN; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M UCIOJIB30BaTh
JUISL pELIEHUS] YPABHEHUI U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JUHEWHBIX YpaBHEHUH W
MCII0JIb30BATh UX Ul PEIIECHUS CUCTEMBbI JINHEHHBIX ypaBHEHU.

Hcnonws3oBath rpaduxu (GyHKIUN JUIs HCCIEAOBaHUS IPOLECCOB U 3aBUCHUMOCTEH U3
JIPYTrUX YYEOHBIX AUCIUTUIMH.

Hayana MaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh NOHATUAMU: HENIPEpPbIBHAS (QYHKLUA; IPOU3BOIHAS (DYHKILIMH; HCIIOJIb30BATh
reOMETPUYECKUI 1 (PU3MUECKHI CMBICI TPOU3BOIHON I peLIeHNs 3a1ay.

HaxonuTe npou3BOAHBIE 31EMEHTAPHBIX (PYHKIMM, BBIUUCIATH I[POU3BOJHBIE CYMMBbI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHH.

Hcnonb3oBaTh MNPOU3BOJHYHO IJIsI  HCCIICIOBAHUA (I)YHKI_II/II/I Ha MOHOTOHHOCTb H
9KCTPEMYMBI, IIPUMCHSATDH PE3YJIbTAThI HCCICAOBAHHUA K ITIOCTPOCHUIO l"pa(bI/IKOB.

Hcnonb3oBaTh IMPOU3BOAHYIO IJI HAXOXKACHUA HAWIIYUIICTO PCHICHUSA B IIPUKIIAAHBIX, B
TOM 4YHUCJIC COIMAJIBHO-3KOHOMHNYCCKHX, 3aJa4dax.

OnepupoBaTh MOHATUSAMU: I[E€PBOOOpa3Hasi M HMHTErpaj; MOHMMATh I€OMETPUYECKUH U
(bu3nueckuii cMbICI UHTErpaa.

Haxonuth mepBooOpa3HbIe AJIEMEHTAPHBIX (DYHKIMH; BBIYMCIATH MHTErpall 1mo (opmyie
Hrrorona—JleiiOnuma.

Pematn MPUKJIAAHBIC 3a/la4yi, B TOM YHUCIIC COUAIIBHO-3KOHOMUYCCKOI'0O U (1)I/ISI/I‘ICCI(OFO
XapakTepa, CpeaACTBAMH MAaTEMATUYCCKOT'O aHaJIM34a.

TEMATHYECKOE IVIAHUPOBAHUE

10 kaace
Ne | HanmeHoBaHue pas3aenoB U TeM KosmmuecTBo yacos DNEeKTPOHHbIE
MpOrpaMMBbl Bcero | Kontponbhsie | [Ipaktuueckue | (Lu(ppoBbIe)
paboThI paboThI oOpa3zoBaTebHbIC
pecypebl
1 | MHoXxecTBa pallMOHAIbHBIX U 14 1
,[[CﬁCTBHTCJIBHBIX HYUCeIl.
PanvionaneHbIE ypaBHEHHS U
HCPAaBCHCTBA
2 | ®ynkun u rpaduku. CTeneHs ¢ 6

OCJIBIM ITOKa3aTCJICM




Apudmernueckuii KOpeHb N—oi
crenenu. MppannoHanbHble
YPaBHEHHUsI U HEPABEHCTBA

18 1

®opMysIbl TPUTOHOMETPUH.
Tpuronomerpuueckue ypaBHEHHs

22 1

ITocae10BaTeNnbHOCTH U IPOTPECCUH

[ToBTOpeHuE, 0600MICHNE,
CHCTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

68 4

11 kaacc

HaumenoBaunue

KonunyecTBO Yacos

PA3JIEI0B U TEM Bceero
MPOTPaAMMBI

KonTtponrsHbie
paboThI

[IpakTnueckue
paboThI

DJIEKTPOHHBIE
(mudpoBebIe)
o0pazoBaTeIbHbBIC

pecypcesl

Crenens ¢ palmoOHaIbHBIM 12
II0Ka3aTesIeM.
[Toka3zaTtenbHast QyHKIMSL.
[Toka3arenbHble ypaBHEHUs
U HEpaBEeHCTBA

Jlorapudmuueckas 12
byHKIHS.
Jlorapudmmueckue
ypaBHEHHUS U HEPABEHCTBA

Tpuronomerpuieckue 9
(GYHKLIUU 1 UX rpaduKy.
Tpuronomerpuueckue
HEpaBeHCTBA

[MpousBoaHas. 24
ITpumeHeHe TPOU3BOAHON

Wurerpain u ero 9
IPUMEHCHUSI

Cucremsl ypaBHEHHI 12

HatypanbHble u Lenble 6
quciaa

[ToBTOpeHue, 0000IICHNE, 18
cUucTEeMaTU3anusl 3HaHUM

OBUIEE KOJIMYECTBO 102
YACOB 110
[TPOITPAMME







