"MHUHUCTEPCTBO IPOCBEIIEHUS POCCUNCKOM (I)EI[EPAII[/H%
Muuucreperso odpasosanusi OpenGyprexoii o6nacru c_’
YacTHoe 001meo6pa3oBaTeIbHOE YUpesKIeHHE

"Cpennsisi o61meobpasoBaTesnbHas mKoJa "Pexkopa' r. OoQ

Openoyprekoii o6aacTu"

®

COI''TACOBAHO PACCMOTPEHO

Ha 3aCelaHiN METOAMYECKOr0  Ha IeJarorHueckoM
00BbeIUHEHNH yuuTeNel coBeTe
(hHU3HKO-MaTeMaTHYECKOTO mporokon Ne 7
[MKJIA oT« » o 2023 r.

npotokon Ne_ 7
0T 26 » O 2023 T.

P@ﬂ IIPOTPAMMA
N

(ID 2061724)

y4eOHOro mpej @ «Aurebpa ¥ Ha4aJa MATEMATHYECKOr0 AHAJIA3A.

'\}\  Yriay6aeHHbIii ypoBeHb»
: VIS o'6yt1afou11'/1xc;1 10 — 11 xmaccos

s ‘
-. (b' | r.Opck
L. 5
e G




MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISCTCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMme cpefaHero oOiero o@pazoBanms,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTICUMBACT MHCTPYMCHTAIbHYIOw0a3y IS
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHMI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarduiHecss OBJIa/eBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HAyKH, KOTOPaT»(OpMYIUpyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKQIQ aHaJIM3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PUBWKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMUKHN 1 OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX' HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJb30BaTh WX IS WIalbHEHIIero oopa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi«OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl “H, MareMaTH4eCKOoro aHajv3a pa3BUBaET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, “QOOCHOBBIBATh WCTHHHOCTH, JOKAa3bIBATh
YTBEPXKIEHHUS C TTOMOIIBI0O UHAYKIIMU W pacCyKIaTh JNEAyKTUBHO, UCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3alllioy abeTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIJICHUE.

B xone usydenuss yuy€bHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» oOydYaroluecs [MOJydaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOSHUST MATEMaTUYECKUX MOJIeNIe peajbHbIX CUTYaIluH,
UHTEpHpeTalul  WOJYUCHHBIX  pEelIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX #3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJAIONTUMUCS MAaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001afaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanugyeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
bopMHUpPOBAHKUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTFOSITEITLHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aireOpe M HadajaM MaTeMaTH4YECKOTO
AHANN3a JICKUT JEATCTbHOCTHBIA MTPUHITUT OO yICHHSI.

B crpykType yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
dHaJIM3a» BBIJCJICHBI CIEAYIOIINE COJAEPKATEIbHO-METOIMYECKUE IMHUU: «Yucna
U BbIuucieHus», «OyHKIuu 1 rpadukmuy, «YpaBHEHHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4YeCKOro aHanmm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHsI Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIQJIHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMu U pasnaenamu, JaHHbIi
y4eOHBI KypC SBISIETCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBeAMHSET B cele
coJlepKaHNEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, Takux Kak'=afreOpa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MATEeMAaTHYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBaldT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOcleIoBaTeIbHO (hopMuUpyercs u
COBEPILIEHCTBYETCS. YMEHHE CTPOUTh MAaTeMaTHYECKYIO 4, MOAEIh peabHOM
CUTYallUM, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUU YHEOHOTO Kypca, JUis
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTEeMaFHUECKON 3a7aun, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOAUYECKass JTUHUA «YUucia i BHIYUCICHUS» 3aBepIIacT
(GbopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCPBATEILHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue YACSHIETCH  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMUX B CeOS MCIOIB30BAHUE Pa3THMUHBIX
dbopM 3amucu YHUCIa, YMEHUE JeNaThbwIPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YHWCJIOBBIC, BBIPAKEHUS, paboOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYAIOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTECIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B _KaX1oM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMHd Ha MHOXKECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPALNOHATBHBIX YKCeN, apu(METHIECKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHA HATYPaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocnenoBarefIbHOMY paCIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HAKOMCTBY C BO3MO>XHOCTSMH WX MPUMEHEHUS JJIA PEIICHUS Pa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeaCcTaBIeHUE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIeJIe peallbHOTO MUpa, IIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3ALISL.

Jlurus “«YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOyueAusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pazgenc™ [IporpamMbl  TPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3ysibTaTe oOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
pPaIllMOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
conepkaux mapameTpbl. llomyueHHblE yMEHHUS LIMPOKO HCHOJB3YIOTCS TPHU
UCCIIeIOBAaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKUHMU.
Jannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE yMCHMM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAILHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIpaXKEHU,
COJEpJKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0pamdecKoro
MaTepuana NPOUCXOJUT  JAJIbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HABBIKU AETYyKTHBHBIX
paccyxaeHuid, paboOTBl €  CHMBOJBHBIMH  (QopMamMH,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE PaBEHCTB U HEpaBeHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl  PELICHUS, JIPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET*CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JUHUS «DYHKUMM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSAMHU y4eOHOPO, 'Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCJIEI0BATEILHOCTh NU3YUEHNMsL MaTepuaia. M3yueHue cTerneHHoH,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU M pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHUN M _HEpPaBeHCTB. IIpu 3TOM OonblIOE BHUMAaHUE
yaensercs (OPMUPOBAHUIO YMEHMs BbIpakaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMU, HECIIEHOBAaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Marepuan 3Toi coAepxarelbHON JTMHUM HAIeJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX' BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTHWTHYEeCKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET  Pa3BUTHIO | aITOPUTMUYECKOTO  MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenbyasssinHng «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILLECTBEHHO PACIUMPUTh KPYyr KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX O0YYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIQXHBIX (YHKLUMA, ONpEeAeNsiTbh HX HauOONbIIME W HAaUMEHbIIUE
3HAYEHUSA,, BBIMUCIATh Momann Guryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEH#S, TpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOJKHOGTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee peHIeHHue B TMPUKIATHBIX, B TOM YHCIE
CONMAIbHO-PKOHOMUYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEeMaTHYECKOTO
aHaju3za CrHocoOCTBYET pa3BUTHIO a0CTPAaKTHOTO, (OPMajbHO-JIOTHUECKOrO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUW pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouruecs: y3HaIT O



BBIJIAIONTNXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMATUKH KaK
HAyKH, 1 00 UX aBTOpPaX.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. |TeopeTiko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMAaTUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIOUIMI BCE pa3/esibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE, MaTeMaTHYECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHQKEETBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPA’K@HUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAyKW. CIeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CJIGHEBAHHUE OMNPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET PAa3BUTUIQ JIOTHUECKOTO MBIILICHUS
00y4aroIuMXxcs, MO3BOJSIET UM CTPOUTH CBOH PACCYKIEHUSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa Wy, Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOEO MOJICIMPOBAHUS, KOTOpPbIE MPU3BaHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO _HABBIKOB TOCTPOCHUS MOJIEICH peanbHBIX
CUTyalluii, WCCJIEeNOBaHUS STUX 'MOJACHEH C MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalln3a, WHTEPHpeTallud MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIU U3 Pa3/IesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IHIMPOKO HCIONIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX HPAKTUYECKUX  3a7ad  oOydaroniuMecss  pa3BHBAIOT
HaOII0JaTeIbHOCTh, YMCHNWE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJIB30BaTh  AHAIOTHEO, 0000ImaTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh MOy, (DOPMUPOBAHUIO HABBIKOB pPEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsi BHpOoIIccce U3yueHus Bcex TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wusyuenme ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTro
aHanuza» oTBeAuTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce <“136'1acoB (4 yaca B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbupie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOQU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. [lpumenenue apoOedt U MPOIEHTOB IS
peLIEHUs NPUKJIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUN ‘U peabHOM )KU3HU.

JlelictBuTenpHble  yucia. PanuoHanbHbE W UppAMHOHAIIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JICUCTBUTEIBHBIMU s=HuCIaMu. Moayib
JEUCTBUTENLHOTO YHUCHa U ero cBoicTBa. [IpuOamKEHHBICHBBIYMCIICHMS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ 1enbIM mnokaszaresieM. buHoMm s Hsiorona. Hcnosb3oBanue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YAEEI MJIs PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTyPAIbHQHCTEIICHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKA3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa fierapiipma. J[leciTuuHble W HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KQTAHTEHC YKCIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCIOBOI'O apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE, YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTRA.

OCHOBHBIE METObLPEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEPABEHCTB. MHOTQWIEHBl OT OJHOW IIepeMEHHOW. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpunmenramu. Teopema Buera.

[IpeoOpa3eBaHus YNCIOBBIX BBIPAKEHUN, COEPKAIINX CTEIIEHN U KOPHH.

UppaltaoHaibHbIe ypaBHEHHS. OcHoOBHBIE METO/IbI pelieHust
VppalOHalbHbIX YPABHCHUM.

[Texazarenbubie ypaBHeHUs. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHBIX

YPaBHEHUM.
[IpeobpazoBanue BeIpakeHUH, COASPKAIIUX JIOTApUPMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHS

Jlorapu(pMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUUYECKUN CMBbIC/Tw M
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAagHBIX 3a4a4 ¢ IMOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHONM MOHEIN C
MOMOILBIO MaTPHUIL U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYAIMU “C IMOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTei, HAYKU U peaibHON
KU3ZHU.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (yHKIUU. B3amMHO oOpaTHBIE (QYHKIHH.
Kommnosummst pyukiuii. I'paduk  QyHkmum. DineMEHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHui (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE MHeUETHBIE (pyHKUMU. [lepuoanueckue
bynkiuu. IIpoMexxyTku MOHOTOHHOCTHWGYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3Ha4eHus1 QYHKIIMKM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTtuyHas W _JAPOQHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rPaduKOB.

CreneHHast QyHKIMS ¢ HATYpAIBHBIM U 1EJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk, KOPHS N-OM CTENEeHU Kak (PYHKIUU OOpaTHOMN
CTEIEHH C HATypaJbHbIM MTOKA3aTEIIEM.

[TokazatenbHast u Jjerapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpapuKOB QyHKUIMNA 1151 peLIEHUs] ypaBHEHUH.

TpuroHomMeTputeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIUN YUCTIOBORQ apFYMEHTA.

QOYHKINOHAJBHBIE 3aBUCMMOCTH B pEAJbHBIX MPOLECCaX U SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauvaja MareMaTH4ecKoOro aHajim3a

ITocieno6BaTEILHOCTH, CHOCOOBI 3aJlaHUs ITOCJEAOBATEIbHOCTEH. MeTon
MaTeMaTHECCKOU AHAYKIUH. MOHOTOHHBIE 51 OIpaHUYECHHBIE
nocyefoBareIbHOCTH. VICTOpHsT BOSHUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHaJ32'0ECKOHEYHO MaJIbIX.

Apudmerrueckas U1 TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccusi. CyMmma 0€CKOHEYHO YOBIBAIOIIEH MeOMETpUUYECKON
Hporpeccuu. JINHEMHBIA U 3KCIOHEHIHAIBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
[IpoueHTOB. Mcnonb30BaHWE MPOTPEcCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOukw paspbiBa. ACHUMITTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeEroi
WHTEPBAJIOB JUISl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npou3BoaHble GyHKIMU. Onpenenenre, reOMeTPHHECKUi U
buznyecKuil CMBICIT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpa@iKy QpyHKINU.

[TpousBogubie  smemeHTapHbIX  ¢GyHkuil.  [Ipou3BogHass  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJX MHOXECTBAMHU M HX (CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOIO ammaparta s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PCHIEHWM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMATHYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KIIACC

Yucia 1 BBIYMCICHUS

HatypaneHble u nensle yucia. [TpuMeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui genntens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTtkoB 1o Mmoxayito, anroputMa EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYECKas (POPMBI
3aliCU KOMIUIEKCHOTO=HUCa. ApudMeTHyecKkue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pak€HNE, KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa, Kopan n-oii creneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCell IS PEIICHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema” %M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHCTEMBI-CIIEICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0Op’, KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OeHoBHBIE METOABI pEIIEHUS TOKa3aTeIbHBIX U  JIOTAapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
M PpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 pazIUYHbIX O0JacTeld HayKu M peajbHoi
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUA. ['eoMmerpuueckue oOpa3bl ypaBHEHUN WU
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U rpauKu.

['padrueckne meTonbl pelieHHs] YpaBHEHHMM W HepaBeHCTB. ['paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QyHKIUN g HCCIeHOBaHUsS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 33amad™l3 JIpyrux y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHKIO(DYHKIIMI HA MOHOTOHHOCTh U
skcTpeMymbl.  Haxoxaenue  HauOonblIerQ / M HAaMMEHBUIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl “HAXOXKJICHUS HAWIYYIIEro pEeUIeHUs B
NPUKIAJAHBIX 3aadax, JUIsl OIpPEHEJICHMS 'CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (HhOPMYJION 1K TpaduKoM,

[lepBooOpa3Hasi, OCHOBHOE| CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [Ipapitiia HaXox1eHus epBooOpa3HbIX.

WNurerpain. I'eomerpuyeckum CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia 1o ¢popmyne Heiorona-JleiOuua.

[Ipumenenue wHTErpanga A HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEJI.

[Tpumepsl peniennd auddepeHIuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE “PeambHbIX TPOILECCOB € MOMOLIBI0  IuddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPEA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBLIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMEROCs, KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOTO  OOIIECTBA, 4= JIPCACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMNPOCHI U JIPYroe), yMeHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMli==B COOTBETCTBUU C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakHaHEKOW WICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEeMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B, APYTUX HAyKax, TEXHOJOrUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOEO BOCHUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUICKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, HTUUCCKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHMH HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCPPOEHNE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTH4eCKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIMICHHWE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0BBEKTOB, 3a7a4, pEUICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uMEeCKOro BOCIMTAHMS:

chOpMHUPOBAHHOCT, yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3J0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY "3/I0POBbIO (3I0pPOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIBIX &y, pETyisipHas (U3NYEcKasi aKTUBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
ITPH 3AHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPY10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHMIO s~ U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHUE “=BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB Ha COCTOSIHUE MPUPOJHON M COIUATBLHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPEOIEMOPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus  3ajad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OLECHKH'YHX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETETBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOU ™., IMPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YenoBeYeCKOW IesATEeIbHOCTH, JTaroB €&
pPa3BUTUS M 3HAYUMOCTH JUISl DPa3BUTHUS “HUBUIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYIOW M HCCIIEIOBATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble jJjoruyeckuneyiencCTreus:

BBISIBJISAIT M XapaKTepHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHSTHM,===QTHOIIEHUNH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHY, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 000OMICHMS U CPaBHEHHMsI, KPUTEPHUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, %, (opmMyIupoBaTh U  NpPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U M IIPOTHUBOPEYUS
B (pakrTax, AaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeNdaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUI
(TipsiMbIe 1 OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTpIpUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYX IACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  PEIICHUS, BHIOUpATh HauOoyiee TMOAXOASAIHK ¢ y4€TOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpeUHe,  mIpoljieMmy,
yCTaHaBIMBAaTh MUCKOMOE M JAaHHOE, (pOpMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, /MCCIEA0BAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, sIBICHMs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00OBEKTAMM, SBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh O0OOIIEHHUS U BBIBOIBIYHO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHHUBATH, JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IPOLIECEAy A TAKKE BBLIBUIATH
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMaLUU, JAaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATbh MHPOPMAIUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMaLHUIO, MPEICTABIATh €€ B pa3IUYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHHBEPCAJIbHBIE Y4eOHbIE JCHCTBUS

Oo0menne:

BOCIPUHUMATh M (OpMyIHpoOBaTh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHMS, /SIGHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATHLIIOTYYEHHBIN pE3yJIbTaT;

B X0/1€ )00CYXJIeHUs 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMB,
npoOJiemMsl, “pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHUSsI, COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
Majoray. oOHapyKUBaTh PAa3jIM4YMe€ U CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMYJINpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaady
IIPE3EHTALIUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBeEpCaJbHble y4eOHbIEe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO PEIICHMSL.C
y49E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHAPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOPMAIUH,

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JICUCTBUI M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YILTATOB, BIAJCThH
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelIeHHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTE IIPH, PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX*QOCTOATEIBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YNIbTATOB MEATCIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OITIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIICCTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboThl TpU pEHICHUH YYEOHBIX 3a@7a¥, NPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AWUIO COBMECTHOW pPabOThI, pacmpeneisith
BUJIbI pabOT, JOTOBapUBAThCS, | OOCYKIATh MPOLIECC M Pe3yJdbTaT padoOThI,
000011aTh MHCHUS HECKOJIbKHUX/ IO €T,

y4acTBOBaTh B TPYNNOBHIX ¢GopMax padoThl (0OCyXIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W ' WHBIE), BBHINOJHATH CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTUMHU UJI€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOETO BKJAJAd B QOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YY9aCTHHKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny “e0yuenus B 10 kiacce oOyyaromuics TOJYYHUT CIEAYIOIINE
MIPEIMETHBI,PE3YNILTAThl TI0O OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Ajaredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

YUnclia v BBIYUCTICHUSA

CBQOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuofinyeckasl IpoOb, TPOIEHTHI, HWPPAIHOHATBLHOE YHCIIO, MHOXECTBa
PalOHAJIBHBIX U ACHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BHIUYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IOKa3aTejieM,
UCIOJIB30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI IS PELCHUs
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpPUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypanbHOU
CTEIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM JTOKA3aTeNIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTAapUPM UKCHA, ACEITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHUHYC;\TaHFEHC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC#PyAPKTAHIC€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUAMHU: TOXACCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIICACTBI S, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIuYHble METOAbl PEHICHWs] palUOHAIbHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh, METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO ONEpUpPOBaTh MOHATUSAMUS MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DHUIMEeHTaMy, KOPHM MHOTOWIEHA, MPUMEHSATH
JieJIeHe MHOTOWIEHAa Ha MHOTQUJIEH "€ ocTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO OMNEepUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPEIEIUTENb yMaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIMOJIb30BaTh CBOMCTBA OMpeAenuTens 2 X 2 s BBIYKCICHUS €ro 3HAYCHHS,
OPUMEHATh ONPEASIUTENN JUIsl PpELIEHUSI CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEANbHBIE CUTYalluN C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IOMOINBIO MAaTpPUIl W OIPEACIHTEIEH,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHNUM,

BBIHQJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
panuoHaIbHBIM TOKA3aTeNEM;

U CITOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
norapuPpMUUYECKUX BBIPAKCHUIM;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HPpPALMOHANbHBIE, MOKAa3aTEJIbHbIE U
sorapuMHuuecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIBHBIX
11IepeX00B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHEe GOPMYIIbI ISl TPEOOpa3OBaHYS
TPUTOHOMETPUYECKHUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHMUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJbl Ul  PELICHUS OCHOBHBIX |THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayud, “MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3asaHus QyHKUUH,
B3aMMHO OOpaTHble (YHKIMHM, KOMMOO3UIMS GyHKHEU,® rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpauKoB QPyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JacCTh, OIPEICICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNHU, HYJIH QYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: ‘W UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIHH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJIblIee W HAUMEHbIIEe 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: ,CTENICHHAS] (PYHKIMS C HAaTypalbHbIM U
HelabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs M=Oi eTerneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEpUPOBATH MOHATUSMU: IOKa3aTelbHAas M Jorapupmuyueckas
(GyHKUMH, UX CBOMETBA WM TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CcBOOO/IHO “QUEPUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIMOJB30BaTh Tpaduku GYHKIUNA JIsI  UCCIENOBAHUS TPOIIECCOB U
3aBUCUMOCTCHIIPH PEIICHUH 3aJlay U3 APYrHX y4EOHBIX MPEIMETOB U PEaIbHON
AKU3HU, BBIPAKATH (HOPMYyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Had4asia MaTeMaTH4€eCKOro aHaJIM3a:

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: apuPMETHUYecKas M TeoMEeTpUyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroUasi TeoMeTprUIecKasl Iporpeccusi, TMHEHHBIN 1
SKCHOHEHIMABHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHHUE
0,KOHCTaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: MOCIETOBATENFHOCTD, CIIOCOOBI 3a1aHUST
MOCIIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak__ aHajn3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (YHKIHWs* TOUKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI rpaduka QyHKINM;

CcBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpephIBHAS “Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI pEIICHUS 3a/1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TiepBass W BLOpPAsi, MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS»HaCTHOTO U KOMIIO3HUIINU
IByX (YHKIUH, 3HATh MIPOU3BOJIHBIC AIIEMEHTAPHBIX (DyHKLIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI' CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMEpPHpPOBATh  TMOHSATHUSMHU: *MHOXECTBO, OINEpaliil  Hajx
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapat Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUK,3ANAY U3 IPYTUX yUEOHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh MOHATHUSIMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHHYECKOTO 00BEKTa, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOy4aromuics TOJYYUT CIEIYIONTUE
IpeIMEeTHbIE PE3yJIbTaThl {10 OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayala MaTeMaTHUYECKOTO aHAIIA3ay:

Yucsa ¥ BIYHCICHHSA:

cBOOOZHO OHCPUPOBATH TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATYPAIbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl n HOK naTypasbHBIX 4yMcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™ EBKnmja;

cBOOQ/IHO, OMEpUpOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTYpaJIBHbIC UMCIa B Pa3IMUHbIX O3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOGQIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO UM MHOXXECTBO
KOMIJICKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPACOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
H300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOIHO OMEpUPOBATh MOHATUSMHU: HPPALMOHANBHBIE, MOKa3aTelbHbIer U
jJorapu(MHUUECKHe HEpPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  TMOMOINbIO
PAaBHOCHWJIBHBIX IIEPEX0JIOB;

OCYHIECTBJIATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOrOo
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE / HEPABEHCTBO,
OPUMEHATh HEoOXOoAumble (GOpMyNbl  JUIsl  pEIIeHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIIHOETH YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBU Y, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAIMOHAMBHBIX, MOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

perarb paloOHaJIbHbIE, VppalrOHAIBHbIE, II0Ka3aTEeIIbHEBIE,
jgorapupMUyUecKue UM TPUTOHOMETPUUYECKHEw, 'YDABHEHUsI U  HEPaBEHCTBA,
CoJZIeprKallle MOYJIM U ITapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI M *PEIICHNs] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ NapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYAWUH ¥ Ha SI3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPABHCHMS, HEPABCHCIBAW M HUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM € HCIOJIb30BAHUEM alllapara ajiredpsl,
WHTEPIIPETUPOBATH MMOJTyUYCHHBIA PE3YIbTAT.

DYyHKIUM U TPAPUKHU:

CTpPOUTHh TpauKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TeOMETpUYEecKre o00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPANHATHOM IJIOCKOCTH;

CBOOOIHO OHCPUPOBATH MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUYECKUX
dynxmi;

OPUMEHATh (QYHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana'MareMaTnyecKoro aHajamsa:

UCHOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXO0JUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlero peleHus B
HPUKIAOHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKHMX, 3aJadvax, i
OnpezeNieHus: CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMysol uiu
rpadukom;



cBOOOJIHO OMEpUpOBaTh TMOHATUSMHU: [EPBOOOpa3Has, ONpeAcIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIEMEHTAPHbIX (YHKUMH U BBHIYUC/ISTH
uHTerpai no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPad;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUN HAHPUMEpE
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIbHO-QKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIK3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (IUGPOBHIE)
KonTposabubie | IlpakTuueckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoThI
MHOXECTBO IEUCTBUTEIBHBIX
yucen. MHOro4seHsl. o .
PegepanbHblii noptan «Poccuitckoe 06pasoBaHue»:
1 PaunonaneHble ypaBHEHUS U 24 1
http://www.edu.ru
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX YpaBHEHUN
@YHKIMU U TPadUKHU.
EamHoe OKHO foCTyna K 06pa3oBaTesibHbIM
2 Crenennast GyHKIHUS C LIETBIM 12 1 )
pecypcam: http://window.edu.ru
MoKa3zaTeJieM
Apudmernieckuit KopeHsb N-
. EavHOE OKHO f0CTyna K 06pa3oBaTesibHbIM
3 Oif CTETIeHHU. 15 > .
pecypcam: http://window.edu.ru
HppauroHanbHble ypaBHEHUS
IToka3zaTenbHas KIS,
4 ymxn 10 1 http://school-collection.edu.ru/
IToka3aTenbHbIE ypaBHEHUS
Jlorapudmuueckas QyHKIEs:
5 Jlorapudmuueckue 18 1 http://school-collection.edu.ru/
ypaBHEHUS
CpeaHss maTemaTuyeckan MHTepHeT-wwKoNa (BcAa
TpuronomeTprucckue
6 22 1 3/1eMeHTapHaA MaTemaTuKa):
BBIPAKCHMS W' YpaBHEHUS
P P http://www.bymath.net
[TecnenoBarenbHOCTH 1
7 A 10 1
mporpeccuun
8 HenpeprsiBHbIE (hyHKITHH. 20 1 http://festival.1september.ru/arti%20cles/subjects/1




[IpousBoaHas
IToBTOpEeHue, 00001IEHNE,
9 p H . 5 2 http://uztest.ru/
CHCTEeMAaTH3alMsl 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0
I1O ITPOTPAMME
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
KonTpoibHbley “IIpakTnueckue
n/n MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoEhI padoThI
pecypchl
depepasbHbIi NopTan
1 HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 29 1 «Poccuitckoe
MPOU3BOIHOM obpasoBaHue»:
http://www.edu.ru
EanHoe OKHO gocTyna K
obpaszoBaTe/ibHbIM
2 [TepBooOpasHas 1 UHTETpAI 12 1 P
pecypcam:
http://window.edu.ru
EanHoe OKHO gocTyna K
3 ['paduku TpuroHOMETPHUUECKUX (PYHKITUH. 14 1 obpaszoBaTe/ibHbIM
TpuroHomeTpuyeCKkre HEpaBeHCTBA pecypcam:
http://window.edu.ru
4 HppaumosaiibHbIe, IIOKa3aTEIbHbIE U 24 1 http://school-
norapupMIrueckre HepaBeHCTBA collection.edu.ru/
http://school-
5 KoMnnexcurie uncia 10 1 p:// _
collection.edu.ru/
6 HatypanbHble u 1ensle uncia 10 1 CpegHas




MmaTemaTuyecKas
NHTEepHET-WKoNa'(BCA
anemeHTapHas
mMaTemaTuKa):
http://www.bymath.net

Cucremsnl palOHAJIBHBIX, UPpPAXMOHAIIBHBIX

MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUH
3ajauun ¢ mapameTpamu 16 1
HOBTOPGHI/IG, 0000111eHNe, CHCTEMaTU3aIHS 16 2
3HAHHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHsk:
AnrebOpa u Hadasa MaTeMaTHYeCKOro aHainmu3a (B 2 gactsax), 11 kmaee/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I #sapyrue; noa
penakuueit Mopakosuua A.I'., OO111€CTBO C OrpaHUYEHHOU OTBETCTBEHHOCTHIO
«0I] MHEMO3HMHA»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HUHTEPHET

bu6morexa IIOK
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