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HHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueb6HOTro Kypca «Anredpa u Hadajla MaTEMaTUYECKOTO aHAIN3a)
6a3oBoro ypoBHs A oOyuatomuxcst 10 —11 kmaccoB pazpaboTtana Ha ocHOBe DeiepanbHOTro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApPTa CPEJAHEro oo0Iero oopa3oBanus, ¢ y4€Tom
COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBABISIEMbIX K MAaTEMAaTHIECKOMY 00pa30BaHUIO, U
TpaguIuii poccuiickoro obpa3zoBanus. Peannsanus mporpamMmbl 00ecrieunBaeT OBJIA/ICHUE
KITFOYEBBIMH KOMIIETCHIIUSIMH, COCTABJISIFOIIIMMU OCHOBY JIJISl CAMOPA3BUTHUS 1 HEMIPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIFHOTO Pa3BUTHS
AUYHOCTH oOywaromuxcs. JlaHHBI Kypc mpeamnosnaraetr Oe30TMETOYHOE OIICHHBAaHUE B
¢dopme uTOrOBOW NUCHMEHHOH paboTel B (opmare mpoBenenuss EI'D mo maremaruke
6a30BOT0 ypOBHSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauama MaTeMaTHYECKOTO aHalW3a» SBISETCS OJHUM W3 HauOoiee
3HaYUMBIX B NPOTrpaMMe CTapIIed MIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH 0OECleuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHHMs] BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C Jpyrou
CTOpPOHBI, (OpPMHpPYET JOTHYeCKOe W aOCTPAKTHOE MBIIUICHUE YYalluXCsli Ha YpPOBHE,
HEO0OXOAMMOM JIJIsl OCBOCHHSI KypCOB MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH.
B pamkax nmaHHOTO Kypca y4amuecs OBJIaIeBal0T YHUBEPCAIbHBIM S36IKOM COBPEMEHHOM HayKH,
KoTopasi GopMyJIUpPYyET CBOM JOCTHKEHUS B MAaTEMAaTUYECKOU (popme.

Kypc anreOppl 1 Hauan MaTeMaTHYECKOTO aHAJINW3a 3aKJIaJbIBA€T OCHOBY JUIS YCHEIIHOIO
OBJIQJICHUsS] 3aKOHaMU (U3MWKH, XWMUHU, OHOJIOTUH, TOHHUMAHHUS OCHOBHBIX TEHICHIIHIA
HSKOHOMUKH U OOIIECTBEHHOMN KM3HH, TTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh MX B MOBCEAHEBHOM XM3HU. B TOXKE
BpeMs OBJIaJICHHE aOCTPAKTHBIMHM W JIOTMYECKU CTPOTMMU MaTEeMaTHUYECKUMU KOHCTPYKLUSMHU
pa3BUBAa€T yMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb YTBEPXIACHUS,
UCIIOJIb30BaTh 000OUIEHHWE W KOHKPETH3alWi0, a0CTparupoBaHWE M aHAJIOTHIO, (HOpMUpPYET
KpEaTUBHOE M KPUTUYECKOE MBIIIIeHHE. B Xo7e n3ydenus anreOpsl 1 Hadall MaTeMaTHYECKOTO
aHaJli3a B CTapllied HIKOJIe yyalluecs IOJIy4aloT HOBBIM ONBIT pelleHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITEJIPHOTO ~ TOCTPOEHUSI MaTeMAaTUYeCKUX MOJeNed  pealbHbIX CUTyallMd U
MHTEPIIPETAlUd  TOJMYUYEHHBIX pEIICHUH, 3HAKOMSATCS C TMpUMEpaMd MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TPUPOJE, HAYKE U B HMCKYCCTBE, C BBLIAIOIIMMHUCA MaTeMAaTHYECKUMHU
OTKPBITHSIMHA U UX aBTOPAMH.

Kypc obnagaer 3HaunTENIbHBIM BOCIIUTATENbHBIM MTOTEHIINAJIOM, KOTOPBIN peau3yeTcs Kak
gyepe3 yueOHbIN MaTepual, CocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 cnenuuky ydeOHOM AesTeTbHOCTH, TPeOyIoled CaMOCTOSITeIbHOCTH, aKKYpPaTHOCTH,
MPOAOHKUTEITFHON KOHIICHTPAIIMY BHUMAHUS U OTBETCTBEHHOCTH 3a TIOJMyYEHHBINA Pe3yJIbTarT.

Crpykrypa Kypca «AnreOpa 1 Hauajga MaTeMaTHUYECKOrO aHaJM3a» BKIIIOYAET CIEAYIOIINe
CoJIepKaTeIbHO-METOANUECKHEe JUHUU: «Yucna U BeMUCIHCHUA», «DyHKIMH U Tpadukmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana marematudyeckoro aHanuza», «MHOXECTBAa U JIOTHKa.
Bce ocHOBHBIE conmep)kaTeTbHO-METONNYECKUE JTMHUU M3YYarOTCS HAa MPOTSIKEHUH IBYX JIET
oOydueHusi B CTapiiell MIKOJE, €CTECTBEHHO MOMOJHSS APYr Apyra W MOCTEIIEHHO HACHIIIAsICh



HOBBIMH TeMaMu U paszaenamu. JlaHHBIA Kypc SBJS€TCA MHTEIPATUBHBIM, IOCKOJIBKY
oObenuHsIET B ce0e coaep)KaHWe HECKOJbKMX MAaTEeMaTHYeCKUX TUCIUIUIMH: anreopa,
TPUTOHOMETPHUS, MATEMATUYECKUM aHAIN3, TEOPUSI MHOXKECTB U Jip. [1o Mepe Toro kak ydamuecs
OBJIAJIEBAIOT BCE OoJiee MIMPOKMM MaTeMaTHYECKUM ammaparoM, y HHUX I[OCJIEeI0BATEIbHO
dbopMHUpyeTCST M COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pealbHON
CUTYallMM, TPUMEHSATh 3HAHUS, MOJY4YEHHBIE B Kypce «Airedpa W Hadaja MaTeMaTHYE€CKOTO
aHanM3a», IJIS PEIICHHs] CaMOCTOSATEIHLHO C(POPMYIHMPOBAHHONW MaTEMaTWYECKOW 3amadu, a
3aTEM MHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yJIbTar.

ConepxarenbHO-MeTOAUYeCcKas TMHUA «Yucia U BRIYUCICHUS» 3aBepiaeT (OpMUPOBAHKE
HABBIKOB MCIOJIb30BaHMS JEHCTBUTEIBHBIX YHUCEN, KOTOpOe ObUIO Ha4YaTO B OCHOBHOM 1Kojie. B
CTapiield ImKoJie 0co00e BHUMaHUE YAEIsIeTcs (POPMUPOBAHUIO TPOYHBIX BBIYUCIHTEIIBHBIX
HABBIKOB, BKIIFOYAIONINX B CEOsl MCIIONB30BAHUE PA3NTMYHBIX (HOPM 3alUCH JIEHCTBUTEIHLHOTO
Yyycjiaa, YMEHUE PAIMOHANIBHO BBHIMOJHATH JIEUCTBUS C HUMHM, JAENAaTh MPUKUAKY, OIICHHUBATh
pesynbrar. OOydaromuecss MOJy4YaloT HAaBBIKM MPUOIMKEHHBIX BBIYMCICHUM, BBIMOTHEHUS
JEUCTBUN C YKCIIaMU, 3allMCAHHBIMU B CTaHJApTHOM (opMe, MCTIOJIB30BAHUS MaTeMaTUYECKHUX
KOHCTaHT, OLICHUBAHUS YHCJIOBBIX BBIPAKEHUH.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEANIM3YETCS Ha MPOTSHDKEHUU BCEro OOYyUECHHS B
CTaplleil IIKOJIE, IOCKOJbKY B KaXXIOM pa3feie MOporpaMMbl NPEAYyCMOTPEHO pEIICHUE
COOTBETCTBYIOIMHUX 3a/1a4. OOyyJaronmecs oBIaAeBalOT Pa3INYHBIMUA METOAAMU PEIICHUS LETBIX,
palMOHAIBHBIX, UPPALUOHATBHBIX, TOKA3ATEIbHBIX, JOTAPUPMUYECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U UX cUCTeM. [loydyeHHbIe YMEHUS UCTIOIB3YIOTCS TIPU UCCIIE0BaHUN
(yHKIIUH C TOMOIIBIO MPOU3BOJHOM, pPEIICHUH MPUKIAIHBIX 3a/ad M 3a/ad Ha HaXO0XJICHUE
HauOOJIBIINX U HAUMEHBITUX 3HaueHui QyHkuuu. JlaHHas coaep:karenbHas JTUHUS BKIIOYAET B
cebs Takke (QOpMUPOBAHUE YMEHHUM BBIMIONHATH pPacy€Thl MO (opMynaMm, MpeoOpa3oBaHUS
LENbIX, PAIMOHAIBHBIX, HUPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe
BBIPQXEHUM, COJAEpKAIUX CTeneHu W Jorapudmel. brarogaps u3ydeHuro anreOpanydyeckoro
Marepualia MPOUCXOIUT AajbHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIICHUS
yYamuxcs, (GOPMUPYIOTCS HABBIKUA JEIYKTUBHBIX PACCYXKJCHUU, paOOThl C CHUMBOJBHBIMU
dbopmamu, MpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIC PABEHCTB U HEPABEHCTB.
AnreOpa npeaiaraet 3¢ (PeKTUBHBIE UHCTPYMEHTBI 1JIs1 pEUIEHUS! MPAKTHUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aJa4, HArJIsiTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToaudeckas JuHus «DyHKIUM U rpadukm» TECHO MEPerIeTaeTCs C
IPYTMMH JIMHUSMHU Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIIE 3aJa€T MOCIEA0BATEIbHOCTD
U3ydeHusi Mmarepuana. M3yueHue CTENEHHOW, TMOKa3aTelbHOW, JorapupmMudeckoil u
TPUTOHOMETPUYECKUX (YHKIUNA, UX CBOUCTB U TpadUKOB, HCHOIb30BaHUE (YHKIUN IS
pelieHus 3a1ad W3 JAPYruxX ydeOHBIX TPEJAMETOB U peajbHOM >KU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHaJIM30M, TaK U C PEIICHUEM YpaBHCHUM W HepaBeHCTB. [Ipu sTom Gosnbioe
BHUMAaHHE yJemseTcs (OPMUPOBAHUIO YMEHHUS BBIpaXKaTh (POpPMyJIaMH 3aBHCHUMOCTH MEXIY
pPa3IMYHBIMA  BEJIMYMHAMH, HCCIIEIOBATh IMOJYy4YCHHbIE (YHKIIMU, CTPOUTh HUX Tpaduky.
Marepuan »3Toll cojaepkaTeabHON JIMHUM HalleJeH Ha pa3BUTHE YMEHHM M HAaBBIKOB,
MO3BOJISIONINX ~ BBIpAXaTh 3aBUCMMOCTH MEXIy BEIWYMHAMU B  pasIudyHoi  (dopme:
aHAIUTHYECKOUW, Tpaduueckor u cioBecHoW. Ero wu3ydyeHme crmocoOCTBYyeT pPa3BUTHIO
QITOPUTMHYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHMIO ¥ KOHKPETH3alluH,
HCIOJIb30BAaHUIO AHAJIOTUH.



CopepxarenpHas auHUS «Hauana maTeMaTHyeckoro aHaiu3a» IO3BOJSIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIHBIX 00y4aronumMcs, y
KOTOPBIX MOSIBIISIETCSI BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH Irpapuku QyHKIUHN, ONPEAENATh UX
HauOoJbIINE U HAUMEHbIINE 3HAYEHUs], BBIYUCIIATh IUiomaan Guryp u o0bEMBI TEN, HAXOJUTh
CKOPOCTHM M YCKOpEHHs IHpoleccoB. JlaHHas copepxaTeslbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHHUSI MaTeMaTUYECKUX MOJIENEeH peajbHbIX CUTYyalluld, HaXOXKICHUS
HAWIYYIEro pelieHus B TPUKIATHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHX, 3a/ayax.
3HaKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHajlu3a CHOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO,
(OpMaIbHO-IOIMYECKOI0 U KPEAaTUBHOIO MBILIUICHUS, (DOPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HaKT O
BBIIAIOIINXCST PE3yNbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUA MaTEMaTHKU KaK HayKH, U HUX
aBTOpax.

CopepxarenpHO-MeTOIMYeCKasl JTMHUSA «MHOXECTBa U JIOTHMKa» B OCHOBHOM TOCBAIIEHA
AJIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTEeMaTHKU U MpeiaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEINHSIIOLINI
BCE pa3lenbl MaTeMAaTHKH MU e TPWIOKEHHH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTUYECKHE
IUCHUIUTUHBL B enuHoe 1enoe. [loaToMy BakKHO JaTh BO3MOKHOCTH IIKOJIBHHUKY MOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTeMaTWKM M HCIOJb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «AnreOpa u Hauajga MaTeMaTHYECKOrO aHAM3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTEMaTHYECKOTO MOJICIHUPOBAHUS, KOTOpPHIE MPHU3BaHBI CPOPMHUPOBATH HABBIKK MOCTPOCHUS
MOJIeJIEl peaNbHbIX CUTYallUid, UCCIEAOBAHUS 3TUX MOJENEH ¢ MOMOIIBIO anmnapara ajareopbl U
MaTEMaTHYECKOr0 aHalM3a M MHTEPHpPETAaluy IOJyYEeHHBIX pe3yJbTaToB. Takue 3alaHus
BIUIETEHBl B KaXJbl M3 pPa3fesioB IPOrpaMMbl, MOCKOJIBKY BECh MaTepuai Kypca LIUPOKO
WCTIONIB3YETCS IS PEeUICHUs MPUKIAIHBIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTHYECKUX 3a7a4
ydanigecss — pa3sBUBAIOT  HAOMIONATENbHOCTb,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJNb30BAaTh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBATh MPOOJIEMY.
JlesitenbHOCTh 1O (DOPMHUPOBAHMIO HABBIKOB PELICHMs] MPHUKIAIHBIX 3a7ady OpPraHu3yeTcsl B
Ipolecce U3y4eHus BCeX TeM Kypca «Anredpa U Hauajla MaTeMAaTUYECKOTO aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3y4eHnne gaHHOTO MpeaMeTa OTBOAMTCS CIEAYIOIIee KOJINIECTBO YACOB:
e o0Omee —68 yacoB yHUBEpCaIbHBIN MPOPUITH
® 110 rojiamMm OOy4YeHUS:
10 kmacc (6a30BbIi ypoBeHB) — 33 Yaca YHUBEpCabHbIN poduis (1 gac B HEACIIO)
11 xmacc (6a30BbIl ypoBEHB) - 32 Yaca yHUBEpCcaIbHBIN pod b (1 yac B Henmemro).



COJEPKXAHUE YYEBHOI' O KYPCA

10 KUIACC

Yuciaa 1 BIYUCICHUA

Panmonaneupie uncia. OOBIKHOBEHHBIE U JCCSITUYHBIC POOH, MPOICHTHI, OECKOHECUHBIE
nepuoandeckue ApoOu. ApudMeTuyeckue Omepaludd C  PAlUOHAIBHBIMH  YHCIIaMHU,
npeoOpa3oBaHUs YHCIIOBBIX BbIpakeHUW. [IpuMeHeHne ApoOeil W MPOUEHTOB ISl PELICHUS
NPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleiicTBuTebHBIE uKclia. PalMoHanbHble M UppalMOHAJIbHBIE 4YHclia. ApuUdMETHUECKHe
ONepaluy C ICUCTBUTENIbHBIMU yuciaamMu. [I[puOinkE€HHbIE BBIUMCIICHUS, IPABUIIA OKPYTJIEHUS,
IIPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb c uenbiM nokasareneM. CranpapTHas gopMa 3amucu JEHCTBUTEIBLHOTO YHCIA.
Hcnonb3zoBanne mnoaxomsmiel ¢GopMmbl 3amucu  JACHCTBUTEIBHBIX YHUCENT JJIA  pelIeHUs
NPaKTUYECKUX 33/1a4 U MPEACTABICHUS JaHHBIX.

Apudmerrueckuii KOpeHb HaTypaiabHOW crTeneHu. JledcTBua ¢ apudMeTHuecKuMu
KOPHSIMH HaTypaJIbHOW CTETICHHU.

CHHYyC, KOCMHYC M TaHI€HC YHMCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIIbL.

YpaBHeHue, KOpeHb ypaBHeHuA. HepaseHcTBO, pelieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMmeHene ypaBHEHMM M HEPABEHCTB K PELICHHUI0 MAaTeMAaTMYECKHUX 3a4ad M 3a71ad M3
pa3IMYHbIX 00JaCTEN HAYKU U pEeabHOM KU3HU.

DOyHkuMu U rpapuku

OyHk1us, crocoOsl 3aaanus ¢pyHkiuu. ['paduk dynkunn. Bzaumuo oOpaTHbie PyHKITUH.

OO6nactp ompeneneHuss U MHOKeCTBO 3HaueHui Gyukuuu. Hymu gynkiuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIEC U HEUETHBIE (DYHKIIUH.

Crenennas (QyHKUMS C HaTypajdbHBIM U LIEJbIM TOKazaTeneM. EE€ cBoiicTBa u rpaduk.
CgoiicTBa u rpauk KOpHs N-0¥ CTENEHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, ONPEICIECHUE TPUTOHOMETPUUYECKUX  (DYHKIUH
YUCJIOBOTO apryMEHTA.

Hayana MaTeMaTH4ecKoro aHajamnsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  MOCJIENOBaTENbHOCTEH.  MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

ApudmeTrnueckass UM TreoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaroras
reomerpuueckas nporpeccusi. CyMMma O€CKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKOM MPOrpeccuu.
@opmysia CIIOXKHBIX MPOLEHTOB. VCIOIb30BaHWE MPOTPECCHM ISl PELIEHUS PEAIBHBIX 3a1a4
MIPUKIIATHOTO XapaKTepa.



MHoKecTBa M JIOTHKA

MHoxecTBO, onepauuy Haja MHoxecTBamu. [{uarpammbl Oiinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIlllapara Uil ONMCAaHHs PEaJbHBbIX IPOLIECCOB W SBICHUH, INPU
pELIeHnH 3a7a4 U3 JPYTUX YYEOHBIX MIPEIMETOB.

Onpenenenune, TeopeMa, CIEICTBUE, T0KAa3aTEIbCTBO.

11 KITACC

Yuciaa 1 BIYUCICHUSA

HarypanbHbie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENICHHU.

Jlorapudwm uncna. JlecaTuyHble U HaTypajJbHbIC JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXeHH, COAEPKALTUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaKeHHH, COAEPKAIUX CTETICHH C PAIMOHAILHBIM MTOKA3aTelIeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIAIHBIX 3a1a4 C MOMOULIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucTeMbl M1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMATHYECKHUX 3a1a4 U
3a]1a4 U3 pazIM4HbIX 00JacTe HAyKU U peanbHOM KU3HH.

DyHKUUM U TPapuKu

Oyukuusa.  Ilepuoguueckue  pyHkiuu. [IpoMexXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHHUMYMbI (yHKIuU. Haunbonbliee u HaumeHblIee 3HaYyeHUE (YHKIMH Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKIIUHN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u norapudmuydeckas GyHKIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIMMA 711 peIIEHUs YPABHEHUHN U JINHEUHBIX CHCTEM.

Ucnonb3oBanue rpadukoB (PyHKUMUM i1 HCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUN 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U peaJIbHON KU3HU.

Hayana mareMaTH4eCKOro aHAJIN3A

HenpepsiBHble (hyHKIIMH. MeTOA HHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3MUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbie 3neMeHTapHbIX (QyHKIUH. DOpMyIbl HAXOXKIECHUS MPOU3BOAHOU CYMMBI,
MPOU3BENICHUS U YaCTHOTO (PYHKIIUH.

[Ipumenenre TpPOU3BOIHON K UCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTBH M 9KCTPEMYMBI.
HaxosxeHrne HanboJIbIero 1 HAMMEHbIIEro 3HaueHUs PYHKIMU Ha OTPE3KE.

[IpyuMmeHeHne TPOU3BOMHOW Il HAXOXKACHUS HAWIYYIIETO PEUNIEHUS B NPUKIATHBIX
3aj1a4yax, Js ONpeesIeHUs] CKOPOCTH MPOIEcca, 3alaHHOT0 OPMYJIION UITH TpapuKOM.

[TepBooOpaznas. Tabnuira mepBooOpPa3HBIX.

WNurerpan, ero reoMeTpuyeckuii W (PU3NYECKHA CMBICI. BbIumciieHne WHTEerpaiga Iio
dhopmyne Herorona—JleliOuuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OcBoenune ydeOHOTO TIpenMmera «MareMarnkay OJDKHO OOeCleuMBaTh JOCTIDKCHHE Ha
YpPOBHE CpemHero oOImero o0pa3oBaHUs CICAYIOMNX JIMYHOCTHBIX, METANMpEeIMETHBIX U
peIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTpaMMbl ydeOHOro mpeamera «MaTemaTuka
XapaKTepU3yrOTCS:

['pak1aHCKOE BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTHIO TPAXKMTAHCKON TO3WUIMKM OOydYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUUCKOTO OOIECTBa, MPEACTAaBICHHEM O MAaTeMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYp, SIBICHHUM, MpOLELyp TpaxJAaHCKOTO o0O0IIecTBa
(BBIOOpBI, OMPOCHI U TIp.), YMEHUEM B3aUMOJIEUCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON IPAKIAHCKON MAEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY H
HACTOAIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSAM POCCUNUCKUX
MAaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, K WCIIOJIb30BAHUIO ATUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUEM JyXOBHBIX IEHHOCTEM POCCHMCKOro Haponaa; CcHOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM PUMEHEHHEM
NOCTUKEHU HAYKU U JESITEIbHOCTHIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIAJla B MOCTPOECHUE
YCTOWYUBOTO OYyAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILIEHHMEM K  MHpPY, BKJIIOYas  ACTETUKY  MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHIeHUi, pacCyKICHUN; BOCHPUUMYUBOCTBIO K
MaTeMaTUYECKUM acIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCITUTAHUE:!

c(hOPMHUPOBAHHOCTHIO YMEHHSI TPUMEHAThH MaTeMaTUYeCKUE 3HaHUA B HHTEpecax
3I0pOBOr0 M 0e30macHoOro odpasza *KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHWE, cOATAHCUPOBAHHBIA PEKUM 3aHSATUN U OTIbIXA, pPeryisipHas Quznyeckas
AKTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
NEeSATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam npodecCUOHATBHOM JEATEIHHOCTU, CBA3aHHBIM C MAaTEMAaTUKOW M €€ TPHIOKCHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIM BHIOOp OymyIiel npodeccun u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHDKCHWHM BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIEHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKO HAITPaBIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJOTUUECKON KYJIbTYpbl, TMOHUMAHUEM BIHUSHUS COIHAILHO-
HSKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE TPUPOAHOW U COIMAIBHOW Cpeibl, OCO3ZHAHHEM



rJI00aJbHOIO  XapaKTepa  AKOJOTMYECKUX  MpoOJieM; OpHUEHTalMe Ha  NpUMEHEHHE
MaTE€MaTUYECKUX 3HAHUM JUIsl PEIICHHs 33a4 B O0JIACTH OKpYKAlOWEH Cpeabl, MIaHUPOBAHUS
ITOCTYIKOB M OLIEHKH X BO3MOKHBIX MTOCJIEICTBUIA U151 OKPYKAIOLIEN CPEIbl.

[{lenHOCTH HAYYHOTO MMO3HAHUA:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOW MPaKTHUKH, IOHUMAaHUEM MaTeMaTUYeCKOW HAyKu Kak cqepbl
YeJIOBEUECKOW JEATEIbHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl pa3BUTHUS LUBWIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MATEMAaTHYECKOW KYJbTYpOM KaK CpEICTBOM ITO3HAHHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYKD M HCCIEAOBATENBCKYIO JIESITEIBbHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIEe pe3yJIbTaThl OCBOEHUS MPOrpaMMbl yueOHOTO mpeaMera «MartemMaTukay
XapaKTEepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3ZHABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yTamUuEHbIMU
Oelcmeusimu.

1) Vuusepcanvnvie nosnasamenvhuuile oeiicmsus, obecneuusaiom Gopmuposaue 6A306bIx
KOCHUMUBHBIX NPOYECcco8 o0yuarouuxcsa (0ceoenue mMemooo8 NO3HAHUS OKPYI*CAowWe20 Mupa;
npuMeHeHue J102UYeCKUx, UCCc1e008amenbCKux onepayuil, ymenui pabomams ¢ uHgopmayuetr).

ba3oBrle Jornueckue aerMcTBU:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNW MEXAY MOHATUSAMU; (DOPMYITUPOBATH OIPEACIICHUS TOHSTUH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUNU, OCHOBAHUS JIJIs1 0000IECHUS U
CpaBHEHHUS, KPUTEPUHU TIPOBOAUMOTO aHAIIN3A,

e BOCHPHUHUMATH, (HOPMYIUPOBATH W TPEOOPA3OBHIBATH CYKICHUS: yTBEPAUTEIbHBIC U
OTpULIaTETIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

e BBIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIOACHUSX M YTBEPXKIACHUSX; NpeasiaraTh KPUTEPUH IS BBISBICHHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIe7IaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTMIKH, METyKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOYEHHU M, YMO3AKIIFOUEHUH 110 AaHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSMbIE
U OT TPOTHBHOTO), BBICTPAaMBaTh aPTYMEHTAIMIO, TWPHUBOJIUTH TMPUMEPHI H
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)K/ICHUS U BBIBOIBI;

e BbIOMpaTh cHoco0 pelnleHus y4yeOHOM 3anauu (CpaBHUBATh HECKOJBKO BapUAHTOB
penieHus, BhIOMpaTh Hanbosee MOIXOIANUN C YIYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPUEB).

basoBble nccnenoBaTenbCKue NeUCTBUSA:

e WCIONB30BaThb  BOMPOCHI ~ KAaK  HUCCIEAOBATENBCKUNA  WHCTPYMEHT  TO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUNE, MPoOIeMy, yCTaHABIHBATH
UCKOMOE W JaHHOe, (OPMHPOBATH THIOTE3Yy, ApPTyMEHTHUPOBATH CBOI IMO3HIIHIO,
MHEHUE;



e TMPOBOJAUTH CAMOCTOSITENBHO CIUITAHUPOBAHHBIA OKCIIEPUMEHT, UCCIEIOBAHUE IIO0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOoro oO0beKTa, SBJICHHs, Npolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0OBbEKTaMH, SIBICHUSIMU, POLIECCAMU;

e CAMOCTOSITENIBHO  (pOPMYNHMpPOBaTH O0OOIIEHUST U  BBIBOJALI MO  pe3yjbTaTam
IPOBEIEHHOTO HAOJIIOICHUS], UCCIEAOBAHMS, OLEHUBATH JOCTOBEPHOCTH IMOIYYEHHBIX
pE3yNbTaTOB, BHIBOJIOB U 0000IIECHNUI;

e TPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEITOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ nadopmariueii:

e BBIBITH AePUIMTH HHOOPMAIUH, TaHHBIX, HEOOXOJAUMBIX JJIsi OTBETAa Ha BOIMPOC U
IUIS PEIICHUs 3aa4H;

e BHIOMpaTh HMHPOPMAIMIO U3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATD,
CHUCTEeMAaTU3HPOBaTh M HHTEPIPETUPOBATh MHPOPMAIMIO PANIUYHBIX BUIOB H (POpM
Ipe/ICTaBIICHNUS;

e CTPYKTypuUpOBaTb HH(OpPMAIMIO, MPEACTaBIATb €€ B  pa3IuuHbIX  (Qopmax,
WJUTIOCTPUPOBATH IpapUuecK;

e OIICHMBATh HAAEKHOCTh HMH(POpPMAIIMM TO CaMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUBHbBIE Oelicmaus, 00ecneuusarom copmuposanHocmy

COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO61enue:

e BOCHPUHUMATH W (OPMYIHMPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSIMU U IICIISIMU
OOlIeHMsI; SICHO, TOYHO, T'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAX, /JaBaTh MOSCHEHUS IO XOJy peUIeHMs 3aJaud, KOMMEHTHPOBATh
ITOJyYEHHBIA pE3yJIbTaT;

e B X0JI¢ OOCYXKJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOi TeMbl, TPOOIEMBI,
pelraeMoil 3a1a4n, BRICKa3bIBaTh WCH, HAIlCIEHHBIC Ha MOWCK PEIICHHUS; COMOCTABIIATD
CBOM CYXKJEHUS C CYKICHUSIMH IPYIMX YYaCTHMKOB JUAJIOTa, OOHApyKUBaTh pa3inyue
U CXOJCTBO NO3UIMI; B KOppeKkTHOW ¢dopme GopMyIupoBaTh pas3HOINIACUsl, CBOU
BO3PaKEHUS;

e TIPENCTaBIATH PE3YyIbTATHl PEUICHHUS 3a7aud, YKCIEPUMEHTa, MCCIEAOBAHUA, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAaT BBICTYIUICHUS C YYETOM 3a7ay MPE3eHTaluu u
0COOEHHOCTEH ayUTOPHUHU.

CoTpyIHUYECTBO:

e TIOHUMAThH M HCIOJIH30BATh MPEUMYINECTBA KOMaHTHOW U MHIWBUIYaIbHOU pabOTHI pU
pelieHny y4eOHBIX 3ajlad; MPUHUMATh IeTThb COBMECTHOM ACSITENbHOCTH, TIAHUPOBATH
OpraHM3alMi0 COBMECTHOM pabOThl, pacHpelessTh BUAbl padbOT, JOroBapUBaThCA,
00CyX1aTh MPOIIECC U Pe3yabTaT pabOThI; 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;

e Yy4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYKIaeHusi, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBD) ¥ UHBIC); BBIIIOJHATH CBOIO YacTh pa0OTHI M KOOPJIWHUPOBATH CBOU JIEHCTBUS
C IPpYTrUMU 4YjI€eHAaMH KOMaHJbl; OIIEHMBATh KAue€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT
M0 KpUTEpHsIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

3) Vuusepcanvuvie pezynismugnble oeiicmausi, obecneuusaron Qopmuposanue CMblCi08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.



Camoopranuzanus:

COCTaBJIATh IUIAH, AJTOPUTM PEIICHUS 3aJadd, BBIOMPATh CIOCOO pPEIICHHs] C y4ETOM
UMEIOIIHNXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh W KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HAaBBIKAMHU IIO3HABATENBLHON pEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB; BJIAACTh CIIOCOOAMMU
CaMOITPOBEPKH, CAMOKOHTPOJIS MpoLEecca W pe3ynbTaTa PEIICHUs MaTEMaTHYeCKOU
3a/1a4y;

e TMPEABUAECTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPU PELICHUH 3aa4d, BHOCHUTH
KOPPEKTUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HANJACHHBIX
OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3ysibTaTa LEJId U YCIOBHUSIM, OOBICHATh HPUUYUHBI
JOCTH)KEHUSI WM HEAOCTHXKEHHUS pPe3yJbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATHI
OcBoenne ydeOHOTO Kypca «AnredOpa W Hadaja MaTEMaTHYeCKOTO aHajn3a» Ha YPOBHE
cpeaHero o0uiero o0pa3oBaHus JOJAKHO 00€CIIEUMBATH JOCTHXKCHUE CIEAYIOMIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

10 KJTIACC

Yucaa 1 BIYUCICHUSA

OnepupoBarTh MOHATUSIMHU: PAIMOHAIBHOE W JICHUCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs H
JeCATUYHAsS APOOb, MPOIICHTHI.

Brinonuats apudpMeTruueckue onepanuu ¢ paldoHadIbHbBIMU U JeHCTBUTEILHBIMU YUCIaMU.

Breimonuare npuOIMKEHHBIE BBIUMCICHMS, WCIOJIB3Ysl TpaBUJia OKPYIJICHUS, JeJIaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM.

OnepupoBarh MOHATUSIMH: CTEMEHBb C IEJBIM TOKa3aTeNeM; CTaHAapTHas (opma 3amucu
JNEeUCTBUTEIBHOTO YHCIIa, KOPEHb HATYpPaJbHOM CTENEHH; HCIOJIb30BaTh MOJIXOMSAIIYI0 (hopMy
3allUCH ACHCTBUTEIBHBIX YHACEI U PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS TaHHBIX.

OnepupoBath MOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJILHOTO YTJia; UCIOJIb30BaTh
3aMuCh MPOU3BOJBLHOTO yTJila uepe3 00paTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH.

YpaBHeHMs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; IEJIOE€, PALlMOHAILHOE,
HMppalroOHaIbHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPABHEHNUE;

BreimonasaTh  mpeoOpa3oBaHus ~— TPUTOHOMETPUYECKUX  BBIPAKEHUW W pemnaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHsaTh Tpeo0pa3oBaHus MENbIX, PAIMOHAIBHBIX U UPPAMOHATBHBIX BBIPAKCHUN H
pelIaTh OCHOBHBIE TUIIBI LIEJBIX, PALTMOHAIBHBIX U UPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHsITh ypaBHEHUSI 1 HEPABEHCTBA JJISl PEIICHUS] MAaTEMATUYECKUX 3a]ad W 3a7ad U3
pPa3IUYHBIX 00JACTEN HAYKU U peaTbHOM KU3HHU.



MopenvupoBaTh peanbHble CUTyallUM Ha $3bIKe aireOpbl, COCTABISTH BbIPAXKECHMUS,
ypaBHEHMS, HEpPABEHCTBAa IO YCJIOBUIO 3aJlauyd, WCCIEIOBATh TIOCTPOCHHbIE MOJIENU C
MCIIOJIb30BAaHUEM arlapaTa ajreOphl.

DOyHKUUM U TPaduKu

OnepupoBath NOHATUIMU: (PYHKIIUS, CIOCOOBI 3ajaHusl PYHKIUHU, 00JIACTh ONpENeNCHUs U
MHOECTBO 3HaUeHUN QyHKIHHU, TpaduK GYyHKIIMH, B3AUMHO OOpaTHbIE (PYHKIIHUH.

OnepupoBarth TMOHATHUSAMU: YETHOCTh W HEYETHOCTh (YHKOWMH, HYIH (YHKIIHUH,
MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pellieHrs ypaBHEHUH.

CtpouTh U 4MTaTh TpaQUKK JUHEHMHOW (PYHKIMHU, KBAJPATUYHOW (YHKUMHU, CTETICHHOU
(GYHKIIUH C LEJIbIM TTOKa3aTENIEM.

Hcnonp3oBath Tpaduky GyHKIWA JUIsI UCCICAOBAHUS TPOIECCOB M 3aBHCHUMOCTEH TIPH
pEeIIeHNH 3a71ad U3 APYTUX YYEOHBIX MPEIMETOB M pPeajbHOW JKM3HU; BBIpaXaTh (OpMyIamMu
3aBUCUMOCTH MEX]y BEJIMUUHAMH.

Hauana MaTeMaTH4eCKOro aHajan3a

OnepupoBaTh MOHATUSIMU: TOCIEIOBATEIBHOCTh, apu(PMeTHYecKass U TEOMETpUYECKas
MIPOTPECCHUMU.

OnepupoBath MOHATUAMH: OECKOHEUHO yOBIBAIOIIasi reoMeTpuuecKasi mporpeccus, cymma
0EeCKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOrPECCHUH.

3amaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEILHOCTEH W MPOTPECCUM IJIsi pPEUICHUs peabHbIX
3a/1a4y IPUKIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OrneprpoBaTh NOHIATUSIMU: MHOXKECTBO, OTEPALIMU HAJ MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arapar JJisg OMUCaHUs PEeaIbHBIX MPOIIECCOB
U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

OnepupoBath NOHATUSAMHU: ONIPEIEIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3ATEIbCTBO.

11 KJTIACC

Yucia v BBIYMCICHUSA

OnepupoBaTh TNOHATHUSMU: HATypaJIbHOE, I€JI0€ YHUCJIO; HWCMOJIb30BaTh MPU3HAKU
JEJIMMOCTH LEJIBIX YUCE, PA3JIOKCHUE YUCIIa HA POCThIE MHOKUTENHU ISl PELLIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBath MOHITUSAMU: JIOrapupM Yucia, 1ECATUYHBIC U HATypalibHbIC JTOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENMEHM [UJIi TIPEOOpa3oBaHUs BBIPAKEHHM; ONEPUPOBATH
MOHATUAMU: ITIOKA3aTEJIbHOEC YPAaBHEHUWE W  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeIbHbIX YPABHEHNU U HEPABEHCTB.

Breimonuate mpeoOpa3oBaHUsl BBIpaKEHUM, COAEpKaIuX JiorapudMbl; OIEpUPOBATH
MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHWE U HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIbI
norapu(MUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonute pemenns: npoCcTelnX TPUTrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBath MOHATUSAMU: CUCTEMA JIMHEMHBIX YPABHEHUN U €€ pEIICHUE; UCIO0JIb30BaTh
CHUCTEMY JIMHEUHBIX YPABHEHUM JJIs1 PEIICHUS] TPAKTUYECKUX 3a/1a4.



HaxoauTs pemieHust mpocTeHINX CUCTEM U COBOKYIIHOCTEH pallMOHAJIbHBIX YPAaBHEHUN U
HEPABEHCTB.

MonenupoBaTh pealbHbIE CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIEA0BATH TIOCTPOEHHBIE MOJIEIH C
UCIOJIb30BAaHUEM allIapara ajareopsbl.

DOyHKUNM U TpaduKu

OnepupoBaTh TOHATUAMH: TEpUOANYECKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIIUHM, TOUYKH IKCTpeMyMa (YHKIIMH, HauOOJbIIee U HAaUMEHbIIee 3HaueHUs (QYyHKIUU Ha
IPOMEXYTKE; NCIOJIb30BaTh UX VIS UCCIIET0BAaHUS (PYHKIIMH, 3aJaHHOU IpadKOM.

OnepupoBaTb  NOHATUSAMHU:  TpapUKd  [OKA3aTE€IbHOW,  Jorapupmuueckod  u
TPUTOHOMETPUUECKUX (PYHKIIMIA; N300pakaTh UX HA KOOPAWHATHON IIOCKOCTU M MCIOJIB30BATh
I pellIeHus] ypaBHEHUI 1 HEPaBEHCTB.

N300paxaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaduKH JHMHEWHBIX YpaBHEHUN U
UCIOJIb30BaTh UX AJI PELLICHUSI CUCTEMBI JINHEHHBIX YpaBHEHUIA.

Hcnonp3oBathk rpapuky (YHKIUM Ui UCCIIEJOBaHMUS MPOLECCOB W 3aBUCUMOCTEH U3
APYTUX Y4eOHBIX AUCIMUILINH.

Hauyana maTeMaTH4yecKoro aHajamu3a

OnepupoBaTh NOHATUSAMU: HETIPEPbIBHAS (DYHKLHUS; MPOU3BOAHASA (PYHKIIMH; UCIOIb30BaTh
reOMeTpUYECKUN U PU3NYECKUN CMBICI IPOU3BOIHOM JIJIs pelIeHUs 3a/1a4.

HaxoauTe mnpoM3BOAHBIE 3JIEMEHTApHbBIX (PYHKLMH, BBIYUCISATH IPOU3BOJHBIE CYMMBI,
MIPOM3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOAHYIO Il HCCIEAOBaHHA (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXACHUS HAWIYYILEro PELIeHUs B NMPUKIAJHBIX, B
TOM YHUCJIE€ COIMATbHO-YKOHOMHUYECKUX, 3a/1a4ax.

OmnepupoBaTh TOHATUAMHU: TIEpBOOOpa3Has W WHTETpas; TOHUMATh TEOMETPUYECKHA U
(u3MYEeCcKUil CMBICI HHTErpaa.

Haxoauth nepBooOpasHble 3JIE€MEHTApPHBIX (PYHKIMI; BBIYUCIATH MHTETpas mno ¢opmyse
Hrrorona—Jleitbuuua.

Pemarp mpukianHble 3a1add, B TOM YHUCIE COIMATbHO-3KOHOMHYECKOTO M (PH3UIECKOTO
XapakTepa, CpeICTBaMi MaTEMaTHYECKOTO aHaIn3a.



MaremaTuka, 10 kjacc

Ne Ha3zBanue pa3nena Kou yacos
1. 3ajaun ¢ NPaKTUYECKUM COJCPIKAHUEM 4
2. 3amauu ¢ rpaduKaMu YUCIOBBIX (YHKIIHMA 2
3. JluneiiHble, KBaJpaTHbIC, UPPAIIMOHATbHBIC BRIPAXKCHUS U 5

ypaBHEHUS
4. 3a/iayM 10 IIAHUMETPUH 5
S. 3aia4yy Ha MHOTOTPaHHUKHU 6
6. Tpuronomerpruyeckue BbIpaKeHUs U ypaBHEHUS 6
7. TekcToBble 33124 S)
O061iee KOJIMYECTBO YACOB 33
MaremaTuka, 11 kjacc

Ne HazBanue pa3nena Koa yacos
1. 3amaun ¢ MPaKTHYECKUM COJIEP)KaHHEM M TOTOBOW (OpMYIIoit 4
2. 3anauu ¢ rpadukamMu (QYHKIUN OPOCTOTO BUJA, TAOIUIIAMU U 2
3. Anrebpandeckue, moka3aTelbHbIe, Jorapudmmudeckue, 4

TPUTOHOMETPUYECKHUE BBIPAKEHUS
4, Anrebpanyeckue, oka3aTebHbIC, Jorapu(hMHUISCKUE, 5
TPUTOHOMETPUYCCKHE YPABHECHUS U HEPABCHCTBA
S. 3a/iayM 10 IIaHUMETPHUH 4
6. [Ipou3BoiHas ¥ ee MPUMEHEHUE K UCCIEeIOBAaHUIO (DYHKIIHIA 4
7. 3aauu o CTepeoMeTpUn 5
8. TexcToBbIe 33791 Ha JIBIKEHUE, paOOTYy, CIUIABBI, KUCIIOTHI 4
O0mee KOJIMYECTBO YACOB 32




TemaTnueckoe mianuposanne 10 kmacc

Ha3sBanue TemMbl

Ko.a-Bo
4yacoB

(yHuBep)

ConepxaTtejbHble eIHHUIIBI
(3 Crangapra)

3a1auu ¢ MPaKTHYECKUM
COZIepIKaHHEM

4

Pemenne 3amad ¢ MCMob30BaHUEM CBOMCTB YHMCEN U
CHUCTEM CYHCICHHS, ICIMMOCTH, HOJICH M 4YacTew,
MPOIEHTOB, MOJIYJIEH YMCE.

3amaun ¢ rpad)uKaMH YUCIOBBIX
byHKIHHA

Pemrenue 3a7a4 ¢ MCIOIb30BAHUEM YUCIIOBBIX (DYHKIUH
u ux rpaduxos. Mcnosnp3oBaHue CBOWCTB M rpaduKoB
JTMHEHHBIX W KBaJpaTW4HbIX QyHKuud. Hymn ¢yHkmm.
Hawubonpiiee u HauMeHbllee 3HaYCHHE (PYHKITUU.

JIuHeiHble, KBaJApaTHBIE,
HppaloOHaJIbHbIE BBIPAKECHUS U
ypaBHEHUS

Pemenue 3a1au ¢ HCNOJIb30BaHUEM CBOMCTB CTEIICHEN U
KopHeil. ppalimoHaibHble YpaBHEHHUS.

33,[[3‘11/1 110 IJIaHUMETPUHU

Pemenne 3amau ¢ mpuMEHEHHUEM CBOKMCTB (uUryp Ha
IJIOCKOCTH. Pernienue 3aga4 ¢ UCMOIB30BaHUEM TEOpPEM
0 TPEYroJbHUKAX, COOTHOIICHWH B MPSIMOYTOJIbHBIX
TPEYroJIbHUKAX, (daxToB, CBSI3aHHBIX c
YeThIPEXyTrOJIbHUKAMH. Penrenue 3a1a4 c
HCIOJIb30BaHNEM (DAKTOB, CBS3aHHBIX C OKPYKHOCTSIMH.
Pemenne 3amay  Ha W3MepeHUs Ha  IUIOCKOCTH,
BEIUMCJICHUE JJIAH U THIOMIAICH.

33.,[(21‘{1/1 Ha MHOI'OI'paHHUKH

MHoOTrOrpaHHuKH. [Tapannenenunen. CaoiicTBa
IIPSIMOYTOJIBHOTO napajuieNenuneaa. Teopema
[Mudparopa B mnpoctpancre. IlpusmMa u nupamupza.
[IpaBunbHas nupamuja U npaBuibHasg npusma. Ipsamas
UpaMuzia. JJINEMEHThI IPU3Mbl U nupamuel. [Inomans
IIOBEPXHOCTH IPABWIBHOM IHUpaMUAbl M  NPAMOHU
IIPU3MBL.

Tpuronomerpuueckue
BBIPAKECHUS U YPABHEHUS

OCHOBHOE  TPUTOHOMETPHYECKOE  TOXIECTBO W
CIIEICTBUS W3 HEro. 3HAYEHHsS TPUTOHOMETPHUYECKUX
¢bynkuuii as yroos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0— —— = pan). Pemenue 3aj1au c

HCIIOJIb30BAaHUEM TIpafgyCcHOM Mepbl yria DPopMyisl
CIIO)KEHMSI TPUTOHOMETpUUYECKUX (DYHKUUH, PopMyIibl
npuBeqeHHus,  (GopMynasl  JIBOMHOTO  apryMeHrTa.
ApKKOCHUHYC, apKCHHYC, apKTaHI€HC qKCIa.
ApKKOTaHT€HC YHUCIIa. IIpocreiimue
TPUTOHOMETPUUECKHUE YPABHEHUSI.

TexcToBbIe 3a7]aUu Ha JIBIKEHUE,
pabory

Pemrenue 3a71a4 Ha JBM)KEHUE M COBMECTHYIO paboTy ¢
MTOMOUIBI0 JTMHEMHBIX M KBaJpPaTHBIX YpaBHEHUH U UX
CUCTEM.

Hroro

33

11 xmacc

Ne

Ha3Banune TeMbl

KoJu-Bo
YacoB
YHHBEp

Conep:karesibHbIe eIMHUIBI
(3 Crangapra)




3aga4u ¢ IPaKTHYECKUM
COAEP)KAaHUEM U TOTOBOM
dbopmyoi

Pemenne 3amad ¢ HCOOJIB30BAaHMEM CBOMCTB YHCEN H
CHUCTEM CYHCICHMS, JCeIMMOCTH, JOJeM M 4YacTew,
MPOLEHTOB, MOJTYJIEH YUCE.

3anauu ¢ rpadpuKamMu (QyHKIHHA
HPOCTOTO BHJIA, TAOIUIIAMU U
JrarpaMMamMu

Pemienue 3amad ¢ MCHOIB30BAHUEM YHCIOBBIX (DYHKITHI
n ux rpadukos. Mcronp3oBaHue CBOMCTB M IpadUKOB
JTMHEHHBIX W KBaApaTW4yHbIX (yHKuud. Hymu QyHKImm.
HauOospliee 1 HauMeHblllee 3HaYeHUE PYHKLUU.

Anrebpanueckue,
HIOKa3aTeNbHbIEe,
JorapupMHUECcKue,
TPUTOHOMETPUYECKUE
BBIPAXECHUS

Pemenne 3amad ¢ MCIOIb30BaHHUEM CBOMCTB CTCIICHEH MU
KOpHEH, MHOTOYWICHOB, IPe00pa30BaHUi MHOTOWICHOB U
IpoOHO-pallMOHANBHBIX BhIpaxkeHud. [IpeoOpasoBanue
norapumudeckux — BeIpaxkeHud. CHHYC, KOCHHYC,
TAHIEHC, KOTAaHIE€HC MPOU3BOJILHOrO yriaa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO U CJICJICTBUS U3 HETO.

Anrebpanueckue,
HIOKa3aTeNbHbIEe,
JorapupMHUECcKue,
TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPaBCHCTBA

Hppauunonaibusie YPaBHEHUSL. IIpocreiimme
IIOKa3aTeJIbHbIC YPaBHEHUS. Jlorapudgmuueckue
YpaBHEHUS. IIpocreiimne TPUTOHOMETPUYECKUE
YPaBHEHUH.

33.,[[21‘{1/1 110 INTaHUMCETpPUHU

Pemenne 3amad ¢ npuMeHeHUEM CBOWCTB ¢uryp Ha
IJIOCKOCTH. Perienue 3aa4u ¢ UCNoyib30BaHUEM TEOPEM O
TPEYrOJIbHUKAX, COOTHOIIEHHH B  MIPSIMOYTOJIbHBIX
TPEYroJIbHUKAX, (akToB, CBSI3aHHBIX c
YeThIPEXyTrOJIbHUKAMH. Perienne 3a1a4 c
WCIIOJIb30BaHUEM (DAaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH.
Pemenne 3amau  Ha WM3MEpEHMS Ha  IUIOCKOCTH,
BEIUMCJICHUE JJIUH U THIONIAICH.

[IpousBoaHas U ee NPUMEHEHHE K
UCCIIEIOBAaHMIO (DYHKITHIA

I'eomerpuuecknii ¥ (HU3UIECKUN CMBICT TPOU3BOIHOM.
[IpousBonubie  3nemeHTapHbIX  QyHkumid. IIpaBuia
muddepernrpoBanus. Touku SKcTpeMyMa (MaKCUMyMa U
MuHUMYyMa). McciienoBanue 3ieMeHTapHBIX (QYHKIHA Ha
TOYKH OKCTpeMyMa, HauOoJjblllee W HauMEHbIlee
3HAQYEHHE C IIOMOIIbI0 MNPOM3BOAHOU.  IIpumenenue
IIPOU3BOJHOM IIPU PEILICHUH 3a1a4.

3aa4y CTepeoOMETpHUH

MHOrorpaHHuKH. [Tapannenenunen. CBoiicTBa
psSIMOYTOJIbHOTO Tapasuienenumnena. Teopema [ludaropa
B mnpocrtpadcTBe. Ilpusma u nupamupa. IlpaBunbHas
nupaMuja U mpaBwibHas npusma. llpsmas nupamuna.
DOneMeHThl  mpu3Mbl W nupamuasl.  [lnomans
MOBEPXHOCTH NPaBWIBHOM MNUpaMUAbl U  NPAMOU
npu3Mbl. (OCHOBHBIE CBOMCTBAa TPSIMOTO KPYroOBOTO
UUIUHAPA, IPSIMOT0 KPyroBoro konyca. CeueHus: KOHyca
(mapanyenbHOE OCHOBAHMIO U IPOXOJsIIee uepe3
BEpIIMHY), CEYeHUs [HUIWHApa (MapayielbHO U
MEePHNEHIUKYISIPHO OCH), CceueHus Imapa. Pa3BepTka
UWIMHApa W KoHyca. [lpocreiimme koMOMHAIIUU
MHOTOTPAaHHUKOB U TeN BpAIIEHUS MEXIy COOOM.
Breruncnenue 31eMEHTOB TPOCTPAHCTBEHHBIX  (uryp
(pebpa, amaronanu, yriel). [lmomank TOBEPXHOCTH
NpSIMOTO  KPYrOBOTO UUJIMHAPA, MPSAMOrO0 KPYroBOTO
KOHYCa | I1apa.

TexcToBBIe 3a7aun Ha IBHKEHHE,
paboTy, CIIaBbl, KHCIOTHI

Pemenue 3amad Ha JBM)KEHHME M COBMECTHYIO paloTy,
CIJIaBbl M KHUCJIOTBl C T[IOMOIIbIO JIMHEHHBIX U
KBaJIPaTHBIX YPAaBHEHHH U X CHCTEM.

Hroro

32
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