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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a30BOTO YpOBHS s oOydarommxcs 11 kimacca paspaboTana Ha OCHOBE
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOrO CTaHAApPTa CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIIEYMBACT OBJIAJACHHUE KITIOYEBHIMHU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECleYuBaeT HHCTPYMEHTaJIbHYIO 0a3zy I M3yuyeHus BcCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JIPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOI'O0 Kypca y4alllMecsl OBJAJECBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopasi (GOpMyJIMPYET CBOM TIOCTHKEHHUSI B MaTEMaTHUECKOH opMe.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMIo, adCcTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPEAJbHBIX CUTyallM M WHTEpHpEeTaluu
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B TIPUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-METOANYECKass TUHUA «YHucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WPPAUUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
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COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM U TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHuBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTenbHO-METOANYECKas: TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor
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Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTEeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPIPETALNN NOJyYCHHBIX PE3YJbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbIN
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl W Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypoBHE OTBOIUTCS 3 yaca B Hezeno B 11 kiacce.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Yucia ¥ BbIYMCICHUS

HatypaneHbie u neinsie yncna. [IpusHaku qenMMoCTH HEIbIX YHCElL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapu¢m uucna. JlecaTuyHble U HaTypaIbHbIE JOrapU(MBI.

YpaBHeHHS U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHHM, COIEPIKALIUX JOrapu(MBbI.

[TpeoOpa3oBaHne BBIpRXKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHaJIbHBIM
II0OKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CuCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPuKn

Oyuknus.  I[lepuonuueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI QyHKUuMd. HaunOonblliee ¥ HauMeHblee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u Jorapudpmuyueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB PyHKIUN JUIsl pellIeHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GyHKIMHA Ui HCCIENOBAHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

HenpepriBable GyHKIIMH. MeTo1 MHTEPBAJIOB ISl pEIICHHUS HEPABEHCTB.

[IpousBognast  Qyukmuu. ['eomerpuyeckuii W (PUIWYECKUA  CMBICI
IIPOU3BOTHOM.

ITpousBogHble  3neMeHTapHbIX  QyHKiui.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
sKcTpeMyMbl. Haxoxkienne HanbobIIero 1 HAaMMEHBIIEro 3Ha4eHus (QyHKIIUU Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

WNHTterpan, ero reoMeTpuyeckuili W (Qu3ndeckuid cMbIca. Beruucienue
uHTerpaina —JlelOnura.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ INMHUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyabiM  chepam  TpoPECCHOHATBHON ~ JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI.

[{eHHOCTH HAYYHOTO MTO3HAHHSL:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH U1 Pa3BUTHUS LUBWIM3ALWH, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOM KyJNbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH Ae(PUINUTHI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh UHPOPMAIIUIO, PEACTABIATH €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;
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2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0ieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKJeHHs 3a7]aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIupOBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaThb  MPEUMYIIECTBA  KOMaHIHOHW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX MPOLICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,
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e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMAaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMH: HATypAIbHOE, LEJNOE YHCIO; WCIOJIb30BAThH
IPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3aa4.

OnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M UHCIa, ECATUYHBIE U HATypajbHbIE
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHI,
ONEPUPOBATh MOHATUSAMM: TMOKA3aTEIbHOE YPABHEHWE M HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHsaTh  mpeoOpa3oBaHUs  BBIPAKEHUN, COJAEpXKAIIMX  JOrapu(MbI;
OTIEpUPOBATh MOHATUSAMU: JIOTapU(HMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THITBI JTIOTApU(MUUECKUX YPaBHECHUIN U HEPABCHCTB.

HaxoauTe pemenust mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
MCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a7a4.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIDQKCHUS, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMbl [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAHUEM ariapara ajareopsol.

DYyHKIUHN U TPAPUKH

OnepupoBaTth MOHATUAMM: TepuoAndYeckass  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKM OJKCTpemMyMma (yHKIMU, HauOoJsblliee U
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HauMEHbIllee 3HAYeHHUS (QYHKIUUM Ha TPOMEXKYTKE; HCIOJIb30BaTh HUX JIA
uccienoBanus QyHKINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUK{ MOKa3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (PYHKUMHI; N300paxaTh UX HA KOOPAWHATHOM IIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJAWHATHOM IJIOCKOCTH T'paUKH JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpadpuku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (DYHKLMS; MPOU3BOAHAS (DYHKIIMH;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUS
3a1ad.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEIAEHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIEIOBAaHUSA (PYHKIMU HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSATh PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO Ipa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUSA HAWIY4YLIEro PELICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: T[epBoOOpa3Hass W  HHTErpayl; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
o ¢popmyne HeroTona—JIeiOuumna.

Pewars mpukiiagHele 3aJa4v, B TOM YHUCIE COLMAIBHO-JKOHOMHYECKOTO U
(bu3nuecKoro Xapakrepa, CpeACTBaMH MaTeMaTH4YECKOTrO aHanusa
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11 KJTACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
u/n NporpaMMBb Beero Kourposbnbie IIpakTHyeckue
padoThI padoThI
Crenens ¢ pallMOHATbHBIM
1 nokazaresueM. [lokazarenbHas 12 1
¢ynkuus. [TokazarenbHbie
YpaBHEHMsI U HEpAaBEHCTBA
Jlorapudmuueckas QyHKIIHUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUU U
3 ux rpaduku. TpuroHomMeTpuyecKue 9 1
HEpaBEHCTBA
4 HpOH3BOL[H8.fI. IIpumenenue 24 1
POM3BOIHON
WHrerpan u ero npuMeHeHus 10 1
Cucremsl ypaBHeHUN 11 1
HatypanbHble 1 1ienbie yrcia 6
8 [ToBTOpenue, 06001IIEHNE, 18 1
cHCTeMaTH3aIus 3HAaHUHA
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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11 KJIACC

Ne KoJyunuecTBo yacos Jara
n/ Tema ypoka Bcer  KoHTpoubH IIpakTHyeck H3Yy'YeHH
n 0 ble paboThI ue padboThl A
1 Crenenb ¢ palliOHATbHBIM 1
nokaszaresem
2 CoiicTBa cTeneHu 1
[IpeoOpazoBaHue BEIpaXKCHUH,
3 coJiepKalliX parioOHaIbHBIC 1
CTENEeH!
[IpeoOpazoBaHue BEIpaXKCHUH,
4 coJiepKalluX paruoHaIbHbIC 1
CTETIeHU
IIpeoOpa3oBaHue BbIPAKEHUIH,
5} coJiepKalluX paruoHaIbHbIC 1
CTETIeHU
5 IToka3zaTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
5 [TokazaTenbHble YypaBHEHUS U 1
HEpaBEHCTBA
8 [TokazaTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
9 [Toka3zaTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
10 [TokazaTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
11 [TokazarenbHast QyHKIMS, €€ 1
CBOIcTBa U rpaduk
KonrtponsHas pabora o Teme
"CreneHsp ¢ palliOHaIbHBIM
12 nokasateneMm. [lokazarenbHas 1 1
¢bynkus. [lokazaTenbHble
YpaBHEHUs U HEPAaBEHCTBA"
13 Jlorapudm yucna 1
14 JlecATUYHBIE U HATYypaAJIbHbIE 1
sorapudmpl
15 [IpeoOpazoBaHue BhIpaXKEHUH, 1
coJiepKaIIux JorapupmMbl
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[IpeobOpazoBaHue BhIpAXKEHUH,

16
COJIePIKAIHX JIOTapU(DMBI

17 [IpeoOpa3oBaHue BEIpaXKEHUH,
COZIep KALIHX JIOTapU(MBI

18 [IpeobOpazoBaHue BhIpaXKEHUH,
COJIep AKX JIOTapU(DMBI

19 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

20 Jlorapudmuyueckue ypaBHEHUS U
HEpaBEHCTBA

91 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

93 Jlorapudmuueckast pyHKIms, €
CBOWCTBA U TpaduK

24 Jlorapudmuueckas GyHKIuUsA, €€
CBOMCTBA U TrpaduK

o5 Tpuronomerpudeckne GyHKINH,
UX CBOIcTBa U rpaduku

26 Tpuronomerpudeckne GyHKINH,
UX CBOWCTBA U rpapuku

97 Tpuronomerpuueckue GyHKIUH,
UX CBOIcTBa U rpaduku

08 Tpuronomerpudeckne GyHKINH,
UX CBOICTBa U rpaduku

29 [TpumMepbI TPUTOHOMETPHYECKUX
HEPaBEHCTB

30 [TpumMepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

31 [TpumMepbI TPUTOHOMETPHUYECKUX
HEPaBEHCTB

39 [TpumMepbI TPUTOHOMETPHYECKUX
HEPaBEHCTB
KonrtponsHas pabora no Teme
"Jlorapudmuyeckast pyHKIUS.

33 Jlorapudmudeckne ypaBHEHUS U

HepaBeHCTBa. TpuroHoMeTpudec
ke QyHKIIUU U UX
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rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepbiBHble QyHKIUT

35 MeTtoa MHTEpBaJIOB IS
pElIeHNs HEPABEHCTB

36 Mertox UHTEPBAIOB ISt
pElIeHNs HEPABEHCTB

37 [TpousBonHas GyHKIUU

38 [IpousBonHas GyHKIIUN

39 I'eomerpuueckuii u puzndecKuii
CMBICJI TPOU3BOIHOM

40 ['eomerpuueckuii u pu3nIeCKUin
CMBICJ IPOU3BOIHOM

41 [Ipon3BOHBIE 3JIEMEHTAPHBIX
byHKIUH

42 [Ipon3BOHBIE 3JIEMEHTAPHBIX
byHKIHIT
[IpousBoiHAS CYMMBI,

43 MIPOU3BE/ICHHUSI, YACTHOTO
byHKIUH
[IpousBoiHAS CYMMBI,

44 MIPOU3BE/ICHHUSI, YACTHOTO
byHKIUH
[IponsBogHas CyMMBI,

45 MPOU3BECHHUS], YACTHOTO
byHKIHII
[IpuMeHeHne Mpou3BOJHOM K

46 WCCIIeIOBAaHHUIO (PYHKIMIA Ha
MOHOTOHHOCTB M SKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K

47 MCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB M SKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K

48 UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
[Ipumenenne npou3BOHON K

49 UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxnenue HanOoOJIbIIETO U
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HaUMEHBIIIETO 3HAUCHUS
(GyHKIIMM Ha OTpe3Ke

51

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYECHUS
(GyHKIMU Ha OTpE3Ke

52

53

54

Haxoxnenune HanOoupIIero u
HaAaMMCHBIICIO 3HAUYCHU A
(GyHKIMU Ha OTpE3Ke
Haxoxnenune HanOobIIero u
HaMMEHbBIIETO 3HAYCHHS
(bYHKIIMH Ha OTpe3Ke
Haxoxnenune HanOombIIero u
HaMMEHbBIIETO 3HAYCHHS
(bYHKIIMH Ha OTpE3Ke

55

Haxoxneaue HauOoJIbILIErO U
HAUMEHDIIIEr0 3HAUECHUS
(GyHKIIUU Ha OTpPE3Ke

56

[IpuMeHeHne Mpou3BOJHON JUIs
HAXOXKJICHHUS HAMITy4IIero
peleHw sl B TPHUKIIATHBIX
3a7avax, ISl OIpeIeIeHHs
CKOPOCTH TpOLECCa, 3aJaHHOTO
¢bopmyoit unu rpadgukom

57

KonTponbhas padota no teme
"[IponsBonHas. [lpumenenue
MIPOU3BOIHOM"

58

59

[TepBoobOpasnas. Tabnuna
epBOOOPaA3HBIX
[TepBoobOpasnas. Tabnuna
NEePBOOOPA3HBIX

60

NHTerpai, reoMeTpuyeCcKuil 1
¢bu3nueckuit CMbICT UHTETpaja

61

62

HHrerpail, reOMeTpUYECKUN U
¢bu3nueckuit CMbICT UHTETpaja
HHterpai, reOMeTpUYECKUN U
¢bu3nveckuii CMBICI HHTErpasia

63

Brruncnenune unterpana no
dbopmyne Hetorona—JleiiOHuIa

64

Brrunciienue uarerpana no
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dbopmyne Hetorona—JleiiOHuIa

65

66

Brrunciienue uarerpana no
dbopmyne Hetorona—JleiiOHuma
Brruuciienue unTerpaa mo
dbopmyne Hetorona—JleiiOHuIa

67

KonrponsHas pabora no Teme
"UHTerpan u ero npuMeHEeHHS

68
69

CucreMbl TMHENHBIX YpaBHEHUN

CucremMpl TMHEVHBIX YPaBHEHUN

70

71

Pemenne npukiiagHeIx 3a1a4y ¢
IIOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

CucremMbl U COBOKYITHOCTHU
IENBIX, PAIlHOHATBHBIX,
HPPAaIMOHATILHBIX,
MMOKa3aTeIbHbIX,
norapu()MUIECKHX ypaBHECHUHN H
HEPABCHCTB

72

CucreMsbl U COBOKYITHOCTH
LENbIX, pAllMOHAIbHBIX,
UppalMOHATIbHBIX,
MIOKa3aTeIbHbIX,
norapu(pMUUECKUX YpaBHEHUN U
HEPABEHCTB

73

CucremMbl U COBOKYITHOCTHU
LeNbIX, pAllMOHAIbHBIX,
UppalMOHATIbHBIX,
[I0KAa3aTeNbHbIX,
norapu(pMUUECKUX YpPaBHEHUN U
HEPABEHCTB

74

Cucremsl 1 COBOKYITHOCTH
LETBIX, PALMOHAIIBHBIX,
HUPPALMOHAIIBHBIX,
[I0KA3aTENbHBIX,
norapu(pMUUECKUX YpPaBHEHUN U
HEPaBEHCTB

75

Hcnons3zoBanne rpadukoB
GyHKUIMN 1715 pereHust
YpPaBHEHUH U CUCTEM

76

Hcnons3zoBanne rpadukoB
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GyHKIUH 1715 petieHust
YpaBHEHUI U CUCTEM

7

IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELIEHNI0 MaTEMaTHUYECKUX
3a/1a4 ¥ 3aJa4 U3 pa3In4HbIX
obJacTelt HAyKW U peaIbHOU
AKU3HU

78

KonTponbhas padota no teme
"Cucrembl ypaBHEHHI"

79

80

HarypanbHble u nienble yncna B
3a7a4ax U3 peajbHOM KU3HU

HaTypaJ'IBHHe H O CJIbIC YHCila B
3aJadax U3 peaanoﬁ KHU3HHU

81

HarypanbHble u niensle 4ucia B
3a7a4ax U3 peajbHON KU3HU

82

83

HpI/ISHaKI/I JCIIMMOCTH L CJIBIX
YHUCCJI

HpI/I3HaKI/I JACITNMOCTH LCIIBIX
YUCCJI

84

[Tpu3Haku JeTMMOCTH LEIBIX
qHCes

85

86

87

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aInsI 3HAaHUH.
YpaBHeHust

[ToBTOpenue, 06001IeHNE,
CHUCTEMATHU3AIIMS 3HAHUH.
YpaBHeHust

[ToBTOpenme, 0600MIEHNE,
CUCTEeMaTH3alusI 3HAHHH.
YpaBHeHust

88

[ToBTOpenme, 0600MIEHNE,
CHCTEMaTH3aINsI 3HAaHUH.
YpaBHeHust

89

[ToBTOpenmE, 0600MIEHNE,
cucTeMaTu3allis 3HaHUH.
YpaBHeHust

90

[ToBTOpenue, 060061IeHNE,
cucTreMaTu3als 3HaHuH.
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YpaBHeHust

91

92

93

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
HepasencrBa

[ToBTOpeHME, 0000MIEHNE,
CHUCTEMATHU3AIIMs 3HAHUH.
HepasencrBa
[ToBTOpeHME, 0000MIEHNE,

CUCTEMaTHU3aLs 3HAHUM.
Hepagencrtpa

94

[ToBTOpenue, 06001mEeHNE,
CUCTEMaTHU3als 3HAHUM.
Hepagenctpa

95

[ToBTOpeHue, 06001mEeHNE,
CHCTEMAaTH3aINsI 3HAaHUH.
Cucrembl ypaBHEHU

96

97

98

[ToBTOpeHME, 0000IIEHNE,
cHCTEMaTH3aInsI 3HAaHUH.
Cucremsbl ypaBHEHU

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTHU3aIMs 3HAHHM.
OyHKIUU

[ToBTOpenue, 06001IeHNE,
CHUCTEMAaTHU3aIMs 3HAHHM.
OyHKIUU

99

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAaHUH.
OyHKIUU

100

101

102

WroroBas koHTpoJsibHAs paboTa

O0001menue, cucTeMaTH3aIus
3HaHUI 32 Kypc anreOpbl U
HayajJ MaTeMaTHYECKOro
a"anm3a 10-11 xiaccoB

O0001enue, cucTeMaTH3aIHs
3HAHUU 32 Kypc anreopsl U
Hayaj MaTeMaTU4YECKOro
anamm3a 10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

11 KJIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMoOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yjabrara
1 Yucna v BBIYUCICHUS
OnepupoBaTh NOHATUSMU: HATypaJlbHOE, LIEJIOE€ YHCIIO; HCIIOIb30BAThH
11 MPU3HAKU JEJIUMOCTH ILEJNbIX YHCEJ, Pa3IOKEHUE YUCIa Ha IMPOCThIE
MHOXHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [T0KA3aTeIeM
. OnepupoBaTh  MOHATHUSAMHU: JorapudM  YWCIA, JIECATHYHBIE W
' HaTypaJibHbIE Torapu(Mbl
2 VYpaBHEHUs U HEPAaBEHCTBA
[TpumeHsTh cBOMCTBAa CTeNeHM M TNpeoOpa3oBaHMs BBIPAKEHUI,
2.1 ONEepUpPOBATh IMOHATHSAMH: IOKAa3aTEJIbHOE ypPaBHEHHWE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeinonuaTe mpeoOpa3oBaHMsl BBIPAXKEHUH, cOAEpKallUX JOrapupMbl;
2.2 ONEepUPOBATH MOHATUIMMU: JIOTApU(PMUUECKOE YPaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTs perienus npocTeimnx TpPUroHOMETPUUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMM: CHCTEMA JIMHEMHBIX YpPaBHEHHH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul pEIICHUS
MPAKTUYECKHX 3a7a4
95 Haxomute  pemreHHss OpOCTEHINIMX  CUCTEM M COBOKYIHOCTEW
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH
25 BBIPQXEHUSI, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 1O YCJIOBUIO 33JayuH,
' UCCIIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara
anreOpsI
3 dyHKIMU U TpaduKn
3.1 OnepupoBaTh TOHATHAMH: TIEpUOAWYECKas (YHKIHUSA, TPOMEKYTKH
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MOHOTOHHOCTH (DYHKIIMH, TOYKH KCTpeMyMma (YHKIHUW, HAuOOJbIIee U
HAMMCHBIIIECC 3HAUYCHUA q)YHKLII/II/I Ha IMPOMCIKYTKE; UCIIOJIb30BAThL UX IJIA

uccle1oBaHus (PyHKIUM, 3aJaHHOM rpadukomM

OnepupoBaTh NOHATHAMHU: Tpa(UKH MOKa3aTEIbHOM, JTorapupMUIECKOl 1

3.2 TPUTOHOMETPUYECKUX (PYHKIMH; W300pakaTb HMX Ha KOOPAMHATHOMN
IUIOCKOCTH U UCIIOJIBb30BAaTh JIJIsl PEILICHUS] YPAaBHEHUI U HEPABEHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpadUKHU JIMHEHHBIX
3.3 YPaBHEHUH M HCIIOJIB30BATh HUX JUIA DPELIEHUS CHUCTEMBl JIMHEMHBIX
YpaBHEHUN
34 Hcnonb3oBare rpaduku (GyHKUMNA A7 HCCIEAOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEN U3 IPYruX y4eOHbBIX TUCLHUIUINH
4 Havana maTreMaTn4ecKoro aHaausa
OnepupoBaTb HOHATUSAMM: HeENpepbiBHAas (YHKLUUSA, [POU3BOAHAS
4.1 (GYHKIMHU; WCHOJB30BATH T'€OMETPUYECKUH W (DU3HYECKHA CMBICTT
IIPOU3BOHON Ul PEIIECHNUS 33124
4 HaxonuTe  NpoOW3BOAHBIE  3JEMEHTApHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHHU S, YACTHOTO (QYHKIUI
Hcnonp30BaTh MPOU3BOJIHYIO JJI  HCCIeNOBaHUS (DyHKUMHM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MOCTPOEHUIO TpaduKOB
4 Hcnonp30BaTh TPOU3BOJAHYIO I HAXOXKACHUSI HAWIYUILEro pelieHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MOHATUAMHU: MEpBOOOpa3Has W HWHTErpaj; IOHUMATh
' reoMeTpHUYecKUi U GU3NYECKUIN CMBICIT UHTErpajia
46 Haxonute mnepBoOOpa3zHble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuua
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCIE COIMATIbHO-DKOHOMUYECKOTO

)41 (bI/I3I/IquKOl"O XapakTepa, CpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCIECHUSA
11 Harypanbhble u nensle uucia. Ilpu3Haku 1eIMMOCTH LENbIX Yncell
1.2 CreneHb ¢ palMoHaJIbHBIM IIOKa3aresneM. CBoiicTBa cTeneHu
1.3 Jlorapudm yucna. [lecaTHdHbIC U HATYpAIbHBIC JOTapUPMBI
2 VYpaBHEeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBanue BBIpAKEHHUNA, COACPIKAIIMX JIOTAPU(HMBI
25 [TpeoOpa3oBaHue BRIPAKEHNUMN, COACPIKAIINX CTEIICHH C
' palMOHATIBHBIM IT0Ka3aTelleM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHs U HEPABEHCTBA
26 CucreMbl JIMHEHHBIX ypaBHEHUH. PelleHne MpHUKIAIHBIX 3a1ad C
' MIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
[IpuMeHeHHe ypaBHEHMH, CHUCTEM M HEPABEHCTB K PpEIICHUI0
2.8 MaTeMaTUYeCKUX 3a7ad M 337a4 U3 Pa3IndHbIX 00JacTel HayKu U
peanbHON KU3HU
3 OyHkMK U rpaduku
Oynknus. [lepuogunueckne GpyHknuu. [IpoMexyTkn MOHOTOHHOCTH
3.1 ¢bynkunu. Makcumymbl U MUHUMYMBI QyHKUuu. HaunOomnbiiee u
HaMMEHbIIIee 3HaYeHUE (PYHKIIMH HA TIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
33 [ToxazarenbHast u jorapudmuyeckas (YHKIUH, HUX CBOWCTBA M
' rpaduxu
34 Hcnonb3oBanue rpa@ukoB (QyHKIUI A pelieHus ypaBHEHUH W
' JIMHEHHBIX CHCTEM
35 Hcnonb3oBanue rpagukoB (QyHKIUI 171 MCCIEI0BAHUS MTPOLECCOB

u SaBHCHMOCTefI, KOTOPBIC BO3HHUKAIOT IIPpU PCIICHHUU 3aJa4d U3
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JIPYTUX y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU

4 Hauana marematnyeckoro anaamsa
i1 HenpepriBuble ¢GyHKuMd. MeTon HHTEpBAJIOB U PELICHHS
' HEPaBEHCTB
49 [TpousBonnas ¢ynkuuu. ['eomerpuueckuil U (U3MYECKHA CMBICIT
' MIPOU3BOAHOM
A3 [TpousBoaubie 3MeMeHTapHbIX GYHKIUE. DOpMynbl HaXOXICHHS
' MPOU3BOIHOW CYMMBI, IIPOU3BEICHHS U YACTHOTO (PYHKIUI
[IpumeHeHne NPOM3BOAHOM K HCCIENOBAaHUIO (QYHKIHMA Ha
4.4 MOHOTOHHOCTh M OKCTpeMyMmbl. HaxokneHwe HauOOJbIIero u
HAUMEHBIIIETO 3HauUeHUsl QYHKIIMN HA OTPE3Ke
[TpumeHeHne MPOU3BOAHOM U HAXOXKICHUSI HAUTYUIIIETO PelIeHHs
4.5 B NPUKIAIHBIX 3ajadax, sl ONpEAENeHUs CKOPOCTH Mpolecca,
3agaHHOrO (popmyIoit miu rpadgukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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