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MNOACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpamMmma y4eOHOTO Kypca «Anredpa U Hadajla MaTeMaTUYECKOro
aHanu3a» 0a30BOro ypoBHs s oOydaromuxcs 10 kinacca pa3paboTaHa Ha OCHOBE
denepalibHOTO TOCYJApPCTBEHHOTO 00pa30BAaTEIBHOTO CTaHAApTa CPETHETO
obmero oOpa3oBaHus, C YyY4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanms. Peanmuzanus mporpaMMbl OOECIIEYMBACT OBJIAJICHUE KIIOYEBBIMU
KOMITCTCHIIMSIMH, COCTABJISTFOIITIMU OCHOBY IS CAMOPA3BHUTHUSI M HEMPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHUS JTHYHOCTH OOYIAFOIIIUXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYeCKOTO aHAIM3a» SIBISETCS OAHUM U3
HanOoJjiee 3HAYMMBIX B MPOrpaMMe CTaplled IIKOJIbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO€CIEeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Uil M3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIpYroi CTOPOHBI, (POPMHUPYET JOTHUYECKOE U
abCTpakTHOE MBIIIJIEHUE Yy4YalluXcs Ha YPOBHE, HEOOXOAMMOM JJIi OCBOEHUS
KypcoB HWH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca ydalllhuecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKO popMme.

Kypc anredpbl n Hayan MaTeMaTHYECKOTO aHaIN3a 3aKiIabIBA€T OCHOBY JUIS
YCIICITHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKH, XUMHUHU, OHOJOTUHM, TOHHUMAaHUS
OCHOBHBIX TEHJCHLMA HSKOHOMUKM M OOILIECTBEHHOW MKU3HHM, I[O3BOJSET
OpUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX MU KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIB30BaTh UX B IIOBCEIHEBHOM XKU3HM. B TOXKE Bpems OBIajecHUE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMHM MAaTEMaTHUYECKUMU KOHCTPYKIUSMU
pa3BUBaeT yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTUHHOCTD
YTBEPKJICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AIUIO, a0CTparupoBaHue u
aHaJoruio, opMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHe. B xone nzydyenus
anreOpbl M Hadajdl MAaTeMaTHYeCKOro aHajiu3a B CTaplleld MIKOJie YydJalluecs
[IOJYy4YalOT HOBBIM OIIBIT PEIICHUS MNPUKIAAHBIX 3374a4, CaMOCTOSTEIBHOIO
NOCTPOCHUSI MAaTEMATHYECKUX MOJENEN pEaJbHBIX CHUTYallM M WHTEpPHpETAlUN
NOJYYEHHBIX  PEIICHHWM, 3HAKOMATCA C  NpUMEPAMU  MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBLIAIOIINMUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obGmagaer 3HaYMTENbHBIM BOCIUTATENBHBIM MOTEHLUMATIOM, KOTOPBIN
peanu3yeTcss Kak uyepe3 ydeOHbId Marepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHHUS, TaK U uepe3 crneuupuky y4eOHOM IesTeNbHOCTH,



TpeOyroen CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH, MPOJAOTIAKUTETHLHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YNbTAaT.

B ocnoBe wmetomuku oOydeHus anreOpe M HayalaM MaTeMaTHYEeCKOTrO
aHaJIM3a JEKUT ACSITbHOCTHBIN MPUHIUI 00yUYCeHHUS.

Crpykrypa Kypca «Anredpa 1 Hadajaa MaTeMaTUYECKOTO aHATN3a» BKIIOYAET
CIEAYIOIIUE COJEPKATEIbHO-METOAUYECKUE JIMHUU: «YuWclla W BBIYUCIICHUS,
«Dynkuun  u rpaduku», «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHaimmsa», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHbIE
COJZIEpKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSLKEHHH JBYX JIET
oOy4eHHs B CTapliei IIKOJIe, €CTECTBEHHO JOMOJHSS APYT ApPyra U MOCTENEHHO
HAChII[AsiCh HOBBIMM TeMaMU H  pazfaenaMu. J{aHHBII Kypc  sBiseTCA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIuHSET B ce0e coepkKaHhUe HECKOJbKHX
MaTeMaTUYECKUX TUCUUIUIMH: aaredpa, TPUroHOMETpUs, MATEMaTUYECKUI aHAIIn3,
Teopusi MHOKeCTB U Jp. [lo mMepe Toro kak ydamiuecs OBJIaJeBalOT BcE Ooiiee
MIMPOKUM MAaTEMATHUYECKHUM alIapaTtoM, Y HUX MOCJIe0BaTeIbHO (HOopMUpyeTcs u
COBEPILECHCTBYETCS yMEHHE CTPOUTH MaTEMaTUYECKYyID MOJEIb pPEAJbHON
CUTYyallMM, NPUMEHATh 3HAHHUS, NOJyYEHHbIE B Kypce «Auredpa W Haudana
MaTEeMaTUYECKOr0 aHaJIN3ay, IJIs PEIEHUsI CAMOCTOSATEIbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOJYyUYEHHBIN pPe3yIbTaT.

ConepxaTenbHO-METOANYECKAsT TUHUS «Hucla ¥ BBIYMCICHUS) 3aBEpUIACT
(opMuUpOBaHHE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo B OCHOBHOHM IKoJie. B crapiield mkone ocoboe BHUMAHHUE YACISIETCS
(OpMHPOBAHUIO TPOYHBIX BBHIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B Ce€Os
UCIIOJIb30BaHUE DPA3NIUYHBIX (OpPM 3amUCH JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pallMOHAJIBHO BBIMOJHATh JEWCTBUS C HHUMH, J€JaTh MPUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuecs: MOJy4YarOT HaBBIKM MNPUOTMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUUA C YMCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (dopme,
MCIIOJIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHHH BCETO
oOyueHusi B CTaplIed IMIKOJIe, TOCKOJBbKY B KaXJOM pasjeie MporpaMMbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaromuecs OBIaI€BalOT
pPa3IMYHBIMM METOJIAaMU PELICHUSI LENbIX, PalUOHAIbHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApUPMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [TosryueHHbIe yMEHUS UCTIONB3YIOTCS IPU UCCIEA0BAHUU
GyHKIIUNA C TTOMOIIBIO TTPOU3BOJAHON, PEIICHUH MPHUKIAAHBIX 3a/1ad W 3a7a4 Ha
HaXOXXJEHUE HauOONIbIIMX W HAUMEHbIIMX 3HauyeHUW QyHkuuu. [laHHas
colepkaTesbHas JIMHUS BKJIIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU
BBITIOJHATh pacdy€rsl Mo (GopmynaM, IpeoOpa3oBaHUs UENbIX, PAlMOHANbHBIX,
MppalMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAXKECHHUIA,



COJiepKalINX CTerneHu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepualia IPOUCXOJIUT  JaJIbHEWIlee  pa3BUTHUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBIIUICHUS YydYaluxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccyxaeHuid, paboOTBl €  CHMBOJBHBIMH  (QopMamMu, MPEACTaBICHUSA
3aKOHOMEPHOCTEN M 3aBHCHMOCTEW B BHJIE PABEHCTB M HEPABEHCTB. AJsreOpa
npennaraet d(QQEeKTUBHbIE HHCTPYMEHTBI JUIsl pELICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1ay, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOoMYecKass JHHUS «DYyHKIIMHM W TpaduKm» TECHO
NeperieTaeTcs ¢ IPYyruMu JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
[OCJIEIOBATEIBHOCTD U3Y4YCHUS Marepuania. N3yuyenue CTENIEHHO,
MOKa3aTeNbHOM, JIOTapU(PMUUECKONH U TPUTOHOMETPUUYECKUX (PYHKIIUM, UX CBOMCTB
1 rpaMKoB, UCIOJIb30BAaHUE (PYHKUMU IJIsl PELICHUs 3a/lad U3 JPYTruX y4eOHBIX
MIPEAMETOB U PEATbHON XKU3HHU TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM AHAIIM30M,
TaK U C pEIICHWEM ypaBHEHUM M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHMUMAaHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIEIOBAaTh IMOJyYECHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3TON colepKaTeIbHOW JTMHUN HalleJICH Ha Pa3BUTUE YMEHUUN
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXAYy BEJIMYUHAMH B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoir u cioBecHo. Ero uzyuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAaHUIO aHAJIOTHiA.

ConepxarenpHas JuHus «Hadanma mareMaTHdeckoro aHajau3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TAK W MPUKIAIHBIX 3a/1ad,
JOCTYMHBIX 00YYarOMIMMCSI,  KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTh Tpapuku (QYHKIUN, OMpPENeisTh WX HAUOOJBIINE W HAUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (PUTYpP U OOBEMBI TeJl, HAXOOUTh CKOPOCTU U
yCKOpeHHusi TmporeccoB. JlaHHas conep:KaTelbHas JHUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
HaXO0XJICHUSI HAWIYYIIErO PEUIEHUsS B MPHUKIANHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTUYECKOIO aHajau3a
CITOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMaJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUs, (OPMUPOBAHUIO YMEHHUH pACIO3HABATh TMPOSIBICHUS 3aKOHOB
MaTeMaTHUKd B HayKe, TEeXHHKe M HCKyccTBe. OOywaromgecss y3HAIOT O
BBIJJAIOIINXCS pPE3yJbTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHUKHU Kak
HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOAuYeCKas TUHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOpPUM  MHOXECTB. T€OpEeTUKO-MHOKECTBEHHbBIE
MIPEICTABICHHS TPOHU3BIBAIOT BECh KYpC IIKOJBHONW MAaTEeMaTHUKU W IMpeasararT



HaubOosee YHUBEPCATbHBIN SA3BIK, OOBEIUHSIIONINI BCE Pa3/e/ibl MAaTEMATUKH U €€
NPUJIOKEHHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKHE NHUCLUIUIMHBI B €IMHOE
uenoe. IToaToMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY IOHHMMAaTh TEOPETHUKO-
MHOYXECTBEHHBII S3bIK COBPEMEHHOM MAaTEMaTMKH M MCHOJIb30BAaTh €ro i
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa um Hayalla MaTeMaTHYECKOTO aHAIW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPBbIE MPU3BAHBI
chopMHUPOBATH HABBIKU MMOCTPOCHHS MOJIENIEH peabHbIX CUTYAIIHi, UCCIeTI0OBAHUS
ATUX MOJENIEH C MOMOUIbIO ammapara aiareOpbl U MaTeMaTHYECKOro aHaln3a U
MHTEPIIPETAUN TTOJYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 Pa3/IeNoB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaTEPHAII Kypca IIMPOKO UCIIOIb3YETCS
JUISL pEIeHUs] PUKIAAHbIX 3a1a4. [Ipy pemeHnn peanbHbIX MPAKTUUYECKUX 3a/1ad
yyalyecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HCIOIb30BATh AHAJIOrUI0, 0000IIAaTh W KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAJIHBIX
3aJlay OpraHU3yeTcs B MPOLECCe M3YYEHUs BCEX TeM Kypca «Ajiredpa u Hayana
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE

B ydeOHOM TuTaHe Ha W3ydeHHE Kypca anreOpbl W Hadal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypoBHE OTBOJIUTCS 2 yaca B Henento B 10 kiacce.



COLEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa v BbIYUCICHUS

Pannonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOIICHTHI,
OCCKOHEYHbIE  TMepUuoAuYecKue Jpodu. ApudpMeTHdyecKkue  omepanud  C
palMOHAIBHBIMU YKCIaMU, IPE0OPa30BAHUS YHCIIOBBIX BhIpakeHUM. [I[puMenenune
ApoOeil ¥ TPOIEHTOB JJIsl PEIIeHUs] MPUKIAAHBIX 337a4 U3 PA3IUYHBIX OTpacieit
3HAHUU U PEAJIbHOMN KU3HU.

JlerictBurenpHble  yucna. PanuoHanbHble YW UPPALMOHAIBHBIE  YKCIIA.
Apudmerndeckre ornepanuu ¢ JEeUCTBUTENbHBIMU YHciaMu. [IpuOnmxEénHble
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BHIYMCICHHM.

Crenenr ¢ 1uenbiM  nokazateneMm. CrangapTtHas — ¢dopma  3amucu
neictBuTenbHOro  yucna. Mcrnosnb3oBaHue — moaxosmied  (GopMbel  3arucu
JNEUCTBUTENBHBIX YUCEN I PEUICHUs] NMPAKTUYECKUX 3a4ay U IPEICTABICHUS
JAHHBIX.

ApudmeTndeckuii  KOpeHb ~ HaTypajdbHOW  cTemeHu.  JleWcTBus  C
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCUHYC U TaHT€HC YHMCIIOBOTO aprymeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXAECTBEHHbIE IPEOOPa30OBAHMUSL.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHue, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIeHME HEPaBEHCTBA.
Metoa nHTEPBAJIOB.

Pemmenue nenbix u IpoOHO-pallMOHANIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHU .

[IprMeHeHNE ypaBHEHN U HEPABEHCTB K PEMICHUIO MATEMAaTUYECKUX 337124
M 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKU U PEabHOU KU3HH.

DyHKUUU U rpaGuKku

Oyukus, crnocoObl 3amanus (yHkuuu. ['padux  QyHknum. BzaumnO
oOpaTHble PYHKIUU.

OO6nactb onpeneneHuss ¥ MHOXKECTBO 3HadeHuM ¢yHkuuu. Hynmu dyHkum.
[TpoMexyTkH 3HaKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIMU.

CrenenHast pyHKIUS ¢ HATYpaJbHBIM U LI€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHs 7-0i CTEHICHH.



TpuronoMmerpuueckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GbyHKIMI YMCIIOBOTO apryMEHTA.

Havajia MaTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJlaHus MOCJIEIOBATEIILHOCTEH.
MOHOTOHHBIC TTOCJIEA0BATCILHOCTH.

Apudmerrnueckas 1 reoMeTpudeckas mporpeccun. beckoHeuHo yObIBaroIas
reomeTrpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPHIECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcmonb3oBaHue mporpeccuu s
pelIeHus pealibHbIX 3aJ1au MPUKIIATHOTO XapaKTepa.

MHoKeCcTBa H JIOTHKA

MHoOkeCTBO, onepanuu HajJ MHOXecTBaMH. Jluarpammbl Ditnepa—BeHHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJjisi ONMUCAaHMS pPealbHBIX
MPOIIECCOB U ABJICHUHN, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CJI€ICTBUE, 10Ka3aTeIbCTBO.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpeamera «MartemaTuka» TOJDKHO OOecTieunBaTh
JOCTHKCHHE Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHmsl CISAYIOMUX THIYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUSI MPOrpaMMbl Y4eOHOTO mMpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'pasx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIUU 00YHAIOMIErocs: Kak akKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOrO0 OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
NpoNEeAyp TpaxIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSIMY 1 Ha3HAYCHUEM.

[TatprnoTryeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON TPaKJaHCKOW UACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOAILIEMY POCCUMCKON MAaTEMAaTHKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHUYECKOU IIKOJIBI,
K HCIIOJB30BAHUIO 3TUX JIOCTHKEHUN B JAPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSA:

OCO3HaHUEM IIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIICHU, pacCyKJICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCII€KTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

PU3NYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
HWHTEpecax 30pOBOTO U 0€30mMacHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEpLIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENILHOM
JESTEIbHOCTBIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS, MHTEPECOM K
paznuyHbiM  cPepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW U €€ MPWIOKECHHUSIMHU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymelr mpodeccur u pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKON HapaBJIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MMOHMMAHUEM BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATIbHOMN
Cpelbl, OCO3HAaHHWEM TJOOAJBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpHUEHTalMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW ISl pellleHHs 3aJad B
00JIaCTH OKpYXalollleil cpenpl, IUIAaHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOKHBIX MOCEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl.

[{erHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TOHUMaHUEM
MaTeMaTUYECKOM HayKh Kak c@epbl 4YeOBEUECKON eATEeIbHOCTH, JTamloB €€
Pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHs I[UBUIM3AIMK; OBJAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOW KyJIbTYpOMl KaK CpPEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID M MCCIEAOBATEIbCKYIO IEATEIbHOCTD
WHIUBUIyaJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS MPOrpaMMbl yu4eOHOTO MpeaMmeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vwuusepcanvuvie  nosmasamenvmvie  Oeiicmeus,  obecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarwuxcs (oceoeHue
Memo0o08  NO3HAHUA ~ OKPYHCAIOU,e20  Mupa,  NpUMeHeHue  JI02UYecKUXx,
ucciedo8amenbCcKux onepayuii, ymenuil pabomams ¢ ungopmayueti).

bazoBbiesioruyeckue/icicTBUS

* BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMaTHICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSIMU, (OPMYIUPOBATH
OTIpEJICTICHUS]  TOHSATUH; YCTAHABJIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
IPOBOIMMOTO aHAIIN3a;



BOCIIPUHUMATh, (QOpPMYIUpOBaTh U  MpeoOpa3oBbBIBATh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YaCTHbIE U OOIIME;
YCIJIOBHBIE;

BBIBJISIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
OpOTUBOpEYHs B (pakTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npemjlaraTb  KpUTEPUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHM, YMO3AKIFOUEHUN 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSATEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOTO), BHICTPAUBATh apryMEHTALIMIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJbL;

BBIOMpATh croco0 pemeHus yuyeOHOMl 3amaud (CpaBHHUBATh HECKOJBKO
BapUAaHTOB pElLIeHMs, BbBIOMpaTh Haubosiee MNOAXOASIIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

BbazoBrlenccienoBaTeIbCKUE ICHCTBHUS:

UCITI0JIB30BaTh BOMPOCHI KaK MCCIE0BATENbCKU MHCTPYMEHT IMO3HAHUS,
(dopMynupoBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJIUTH CaMOCTOATENILHO CIUTAHUPOBAHHBII AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOECHHOCTEH MAaTeMaTH4eCKOro
O0BbEeKTa, SBJICHUS, NPOLECCa, BbBIABICHUIO 3aBUCHUMOCTEH MEXAy
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBATh BO3MOXXHOE PA3BUTHE NPOLECCA, a TAKXKE BBIIBUIATh
IPEATOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Paborta ¢ undopmaruei:

BBISIBJIATH AePUUINUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh  MHGPOpPMAIMIO W3  MCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh HUH(POpMAIUIO, IPEACTABIATH €€ B pa3InuHbIX (hopmax,
WLTIOCTPUPOBATH TpaduvecKH;



2)

OLICHMBATH HaJEKHOCTD uHpopMaIu o CaMOCTOSITEIIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanouvie  KomMmynukamueHnwle  Oelicmsus,  obecnedusaiom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUAIOUWUXCSL.
OoOrenue:

BOCIpUHUMATh U  (OPMYyJIHUPOBaTh CYXKICHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPaMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U IMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B XOJI€ OOCYKIEHMs 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXAAaeMON TEMBI,
npo0JIeMBbl, pelIaeMoi 3aJ1aul, BbICKa3bIBATh UJIEU, HAlIEJIEHHbIC HA ITOUCK
pElIeHMs; COMOCTaBISATh CBOU CYXIEHHUS C CYXICHHSIMHU JPYTHUX
YYACTHUKOB JUanora, oOHapy>KMBaTh pa3iMuve U CXOJCTBO IMO3HIIMMA; B
KOPPEKTHOU popMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,
OPENCTAaBIIATh  pE3yJbTaThl  pEIICHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBaHUS,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4y MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHUYECTBO:

3)

NOHUMAaTh W HUCIOJB30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
UHIAVMBUYaTbHON pabOThl MPU PENICHUH YYeOHBIX 3a/1ay; MPUHUMATH 11eJ1h
COBMECTHOM JESATEIbHOCTH, TUIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOM
paboThl, pacrpeaensTh BUABI paboT, JOTOBapUBaThCA, 00CYKIATh TIPOIECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBHIX (popMax paboThl (00CYkKIeHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvuvie  pezynamuensie oeticmeus, obecneuusarom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranu3zanusi:

COCTaBJISITH TIJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOMPATh CIIOCO0 PEIIeHUs C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTpOIB:

BJaJ€Th HAaBBbIKAMHU [O3HABaTEIbHOM pedJekcuu Kak OCO3HaHUS
COBEpLIAEMBIX IEUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJleTh  CIIOCOOAMU  CaMONpPOBEPKH, CAMOKOHTpPOJIA Ipolecca U
pe3yJbpTara peleHnsl MaTEMaTUIEeCKOM 3a1auu;



e TPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELIEHUH
3a7aul, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

+ OIIGHWBAaTh COOTBETCTBHE pE3yJbTaTa IIEIM W YCJIOBHUSAM, OOBICHSTH
MPUYXHBI JIOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJIbTATOB JIESATEIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayasa MaTeMaTHYECKOTO aHAIHM3ay
Ha YPOBHE CPEAHEro oO0IIero oOpa3oBaHUs JOKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yuciaa v BbIYUCICHUS

OnepupoBaTh MNOHATHUSIMH: pPAIMOHATIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI M IECATUYHAS APOOb, MPOLEHTHI.

BoimonuaTe  apudmernyeckue — omepauud € pPalMOHAIBHBIMU U
NEHUCTBUTEIBLHBIMHU YHACIAMU.

BoinonHaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIOIB3YS MpaBUila OKPYTJICHHUS,
JIeaTh NPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHH.

OnepupoBarh MOHATUSMHU: CTENEHb C IEJbIM IOKa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypalbHOM CTENEHH;
MCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTENBHBIX YUCEI JIJISl PEILICHUS
MPaKTUYECKUX 3aJ1a4 U MPECTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3alMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(byHKITIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, yYpaBHEHHE, HEPABEHCTBO; ILIEJIOE,
paluoHaNbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHMsi TPUTOHOMETPUYECKUX BBIPAKEHUM U periaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoinonHsaTe npeoOpa3oBaHUs ILENbIX, PALMOHATBHBIX W HPPALMOHATBHBIX
BBIDA)KEHUA W pellaTh OCHOBHBbIE THUIBI  LEJbIX, palUOHAIBHBIX H
MPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHSI U HEPABEHCTBA JJIS PEIIECHUSI MAaTEMAaTUUYECKUX 3a]1a4
U 337a4 U3 PA3IMYHBIX 00IacTel HAyKU U PEaJIbHOM KU3HHU.



MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIPQXKECHMS, YpPaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsl.

DyHKUUU U rpaGuKku

OmnepupoBaTh NOHATHAMH: (YHKIUS, CIOCOOBI 3al1aHusd (PyHKUUHU, 00NaCTh
ONpe/eNieHUs M MHOXECTBO 3HaueHWM (yHKuuu, rpaduk (QyHKUHMH, B3aWMHO
obpaTHbIe (DYHKITHH.

OnepupoBarh MOHATUSAMU: YETHOCTH W HEYETHOCTh (DYHKIMH, HYJIH
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKIUHN IS pEIICHNs ypaBHEHUH.

CtpouTh 1 4uTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIIMH,
CTENEHHOW (PYHKIMU C IEJIBIM TOKA3aTEJIEM.

Ucnonb3oBath rpaduikd QGyHKIOUHA JUIsT  KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a/1ad U3 IPYruX y4eOHBIX MPEIMETOB U pPeabHOU
’KU3HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTH MEXY BEJIMUYUHAMM.

Havyana mareMaTH4yecKOro aHajau3a

OnepupoBarh MOHATUSAMH: IOCJIEAOBATEIBHOCTh, apu@MeTHUecKas U
reOMETpUYECKas MPOrPECCUH.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeOMeTpUYecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEeH reOMETPUUECKON POTrPECCHH.

3aiaBaTh OCEI0BATEILHOCTH PA3IMYHBIMUA CIIOCOOAMM.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEM U MPOTPECCUI ISl PEIICHHUS
pealIbHBIX 3a]1a4 PUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONIEPALIMH HAJlT MHOKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT JUisl  ONUCaHUs
peanbHBIX NPOLECCOB W SIBICHWM, MpU pPEIIeHHH 33a7ady W3 JAPYTHX Y4eOHBIX
MPEIMETOB.

OnepupoBarb  MOHSATHAMH: ONpEeNeNeHe,  Teopema,  CIEICTBHE,
J0Ka3aTeNbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecrBouacos DIeKTPOHHDIE
Ne (uudposbie)
n/  HaumMeHoBaHHMepa3/1eJ10B U TEMIIPOIPAMMBI Becer | Konrpoabubiepad IIpakTu4yeckunepad
I o OTHI OTHI o0pa3oBaTe/ibHbIEPeEC
YPChI
1 MHokecTBa pallMOHATIBHBIX U JIEHCTBUTEIbHBIX 14 1
yycel. PannoHaibHbleypaBHEHUSI U HEPABEHCTBA
) Oynkuuu u rpadpukn. CTeneHsb ¢ HeNbIM 6
IIOKa3areyeM
3 Apudmerndeckuii KOpeHb N—Oi CTETIICHHU. 18 1
HppanmoHanbHbleypaBHEHHS 1 HEPABEHCTBA
4 @opMyIbITpUrOHOMETPUN. TpUTOHOMETPUYECKUEY » |
paBHEHUs
[TocnenoBaTenbHOCTH U IPOTPECCUU
6 [ToBTOpenue, 06001IEHIE, CUCTEMATH3AIUSI3HAHUN 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0










HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KosmmuecrBoyacos
Harau3zy JeKTpoHHbIENU(POBBLIEOOPA30BA
Temaypoka Be Konrpouabnsie | Ilpakruyeckue
/ YeHHs TeJIbHbIEPeCypPChI
ero | padotbl padoTsbI
n

MHoOecTBO, oniepanu Haj
MHOkecTBaMu. JluarpamMmebl 1
Diinepa—Benna

ParmonansHbIe Ynca.
O6I)IKHOBCHHI)I€ U OCCATUYHBIC
Ipo0OH, MPOIICHTHI, 0ECKOHEYHBIE
MepUOANYECcKHe qpoou

ApudmeTrrueckre onepanuu ¢
paloHaIbHBIMU YHCTIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKEHUH

[Ipumenenue apobeii u
MPOLEHTOB I pELICHUS
MPUKIIAJHBIX 33]a4 U3 pa3IMYHbIX 1
oTpacieil 3HaHUW U peabHOU
KHU3HU

[Ipumenenue apobeii u
IIPOLIEHTOB ISl PELIECHHUS
MPUKIIATHBIX 33424 U3 Pa3INYHBIX 1
OTpaciieil 3HaHUH U peaTbHON
KH3HHU




JlelicTBUTENBHBIC YHCIIA.
PammmonannHbIC M
HWppalvoOHaJIbHbIC YUCTIa

Apudmernieckue onepammu ¢
JEHCTBUTEILHBIMH YHCIIAMH

[TpubnuxEHHBIC BRIYUCIICHUS,
IIpaBUJIa OKPYTJICHUS, IPUKU]IKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI

ToxnectBa u
TOXKJIECTBEHHBICTIPEOOPA30BAHMS

10

YpaBHeHHEe, KOpEHbYPABHEHUS

11

Hepasencrso,
PELIECHUEHEPABEHCTBA

12

MeTOI[I/IHTepBaJ'IOB

13

Pemrenue nensix u ApoO6HO-
paIMoHaIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

KonTponbHas pabota mo Teme
"MHOXeCTBa palliOHaTbHBIX U
JIEACTBUTEIBHBIX YHCE.
PanmoHaibHBICYpaBHEHHS U
HEpaBeHCTB"

15

@OyHKIMA, cI0COOBI 3aJaHHS
¢ynkuuu. BzanmMuo obpaTHble

byHKIIIN

16

I'padpux pynkumu. O6macTb
OIIPEETICHUSI 1 MHOYKECTBO
3HaYeHUN (PYHKIUH.




Hymdynxuun.
[TpoMexXyTKH3HAKOTIOCTOSIHCTBA

17

YETHbIe 1 HEYETHBIC) YHKITUH

18

CTeleHb C IIeNIBbIM IT0Ka3aTelIeM.
CrangaprHas ¢popMma 3amucu
JIEMCTBUTEIBHOIO YHCIIa

19

Hcnonp3oBanue moaxoasamiei
(hopMBI 3aITMCH 1eHCTBUTEIIBHBIX
YUCEJ JJIS1 PeIIeHUs
MPaKTUYECKUX 3a/1a4 U
MPEACTABICHUS JaHHBIX

20

CrenenHast GyHKIIHS C
HATypaJIbHBIM H LIEJIbIM
nokasareiieM. EécBoiicTBa 1

rpaduk

21

ApudmerndeckuiikopeHbHATYpa
BHOUCTENEHU

22

ApudmernieckuiikopeHbHaTYypas
BHOMCTENICHU

23

CaoiicTBa apr(pMETHUECKOTO
KOpHSI HaTypaJbHOU CTEIIEHU

24

CaoiicTBa apu(pMETHUECKOTO
KOpHSI HaTypaJIbHOM CTENEHU

25

CaoiicTBa apu(pMETHUECKOTO
KOpHSI HaTypaJbHOU CTENIEHU

26

HeiicTBus c apudMeTndecKuMu
KOPHSIMU N—OM CTENEHU

27

JlericTBus ¢ apupMETHICCKUMU




KOpPHSIMU N—OW CTEIECHU

JleiicTBuUs ¢ apu(pMETHICCKUMHU

28 KOPHSIMH N—OU CTEIICHU

29 JlevicTBus ¢ apu(METHUECKUMH
KOPHSIMU N—OM CTENEHU

30 JleiicTBUs C apru(PMETHICCKUMHU
KOPHSIMH N—OU CTEIICHU

31 Pemenne nppanmuoHaibHbIX
YPaBHEHUW U HEPABEHCTB

0 Pemenue nppanyoHanbHbIX
YPaBHEHUI U HEPABEHCTB

3 Pemenne nppanmuoHaibHbIX
YPaBHEHUU U HEPABEHCTB

4 Pemenue nppanoHanbHbIX
YPaBHEHUI U HEPABEHCTB

35 Pemenne nppanmoHaibHbIX
YPaBHEHUW U HEPABEHCTB

36 CBoiicTBa 1 rpaduk KOpHS n-oif
CTENIEHU

37 CoiicTBa U rpaguK KOpHS n-oi
CTETIEH!
KonrtponsHas pabora no Teme
"ApudpmeTnueckuiit KopeHb N—oi

38 CTEIEHHU.
HppanunoHanpHbleypaBHEHHS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TaHT€HC

YHCIIOBOTO apryMeHTa




CuHycC, KOCUHYC U TaHT€HC

40
YKCJIOBOTO apryMeHTa

A1 ApKCHHYC, apKKOCUHYC U
apKTaHI'€HC YUCIOBOI0 apryMeHTa

4 ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YKMCI0BOTO apryMEHTa
Tpuronomerpuueckast

0 OKPYKHOCTb, OIIpe/IeIICHHUE
TPUTOHOMETPUUECKUX (PyHKUIMI
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckast

44 OKPY’KHOCTb, OIIPE/ICIICHHE
TPUTOHOMETPHUECKUX (PYHKIHI
YKCIIOBOTO apryMeHTa

45 OCHOBHBIETPUTOHOMETPUUYECKUED
OpMYJIbI

46 OCHOBHBIETPUTOHOMETPUYECKUED
OpMYJIbI

47 OCHOBHBIETPUTOHOMETPUUYECKUED
OpMYJIbI

43 OCHOBHBIETPUTOHOMETPUYECKUED
OpMYJIbI

49 [IpeoOpazoBaHHETPUTOHOMETPUYE
CKHXBBIPAKECHHUI

50 [IpeoGpazoBaHUETPUTOHOMETPHYE
CKUXBBIPKECHUN

5] IIpeo6pazoBaHUETPUTOHOMETPUYE

CKHXBBIPAKEHU N




52

[IpeoGpazoBaHUETPUTOHOMETPHYE
CKUXBBIPAKCHUM

53

[IpeoOpazoBaHUETPUTOHOMETPUYE
CKHXBBIPAKECHU N

54

PeuienneTpuroHoMeTpuYECKUXyp
aBHEHUU

55

PerienneTpuroHOMeTpUIECKUXYp
aBHEHUU

56

PemienneTpuroHoMeTpuYECKUXyp
aBHEHUU

57

PerienneTpuroHOMeTpUYECKUXYp
aBHEHUU

58

PemieHneTpuroHOMeTpUYECKUXYp
aBHEHUU

59

PemiennerpuroHoMeTpuyECKUXyp
aBHEHUN

60

KonTponbnas pabora no teme
"®opMyJibl TPUTOHOMETPHH.
TpuronomerpuueckueypaBHeHuUs "

61

IlocnegoBaTeNnbHOCTH, CIIOCOOBI
3aJaHus O0CIIeI0BaTEIbHOCTEH.
MoHOTOHHBIE
IIOCJIEI0BATEILHOCTU

62

Apudmernueckas u
reOMETPHUUYECKAsi IPOrPECCUH.
Hcnons3oBanne Nporpeccuu AJis
peuICHU PCAJIbHBIX 3aaa4
MIPUKIIAJHOTO XapakTepa




Bbeckoneuno yObIBaromias
rEOMETPHUECKAs POTPECCHSL.

63 . 1
CyMMa 6eCKOHEUHO YOBIBAIOIICH
F€OMETPUYECKON TPOTrPECCUm

64 DopMyIaCTOKHBIXITPOILIEHTOB 1

65 DopMyIacIOKHBIXIIPOIIEHTOB 1
O0001menne, cucTeMaTH3aMs

66 3HAHUU 32 KypC ainreOpsl U Haual 1
MareMaTuyeckoro anauusa 10
KJacca

67 HroroBaskoHTpobHasIpabOoTa 1
O0001menne, cucTeMaTH3aMs

68 3HAHUU 3a KypcC anredpbl U Haval |
MareMaThuyeckoro ananusa 10
KJlacca

OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOI'PAMME










YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» MaremaTuka: anrebpa 1 Hayajia MaTeMaTUYECKOTO aHaIn3a, TEOMETPHUAL.
I'eometpus, 10-11 xmaccsl/ Atanacsa JI.C., byry3zos B.®., Kagommes C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JJISA YYUTEJIA
y4eOHUK:anreOpa U Havyasia MatremaTudeckoro ananusa 10 kiacc (aBTOpsI
C.M.Huxonasckuii, M.K.Iloranos, H.H.PemeTHrukoB), quaakTudecKue

MaTcpHrajibl, MCTOAUYICCKHUC PCKOMCHAAIINN

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

HOP POIII






