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MNOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma  yuebHOro Kypca «AnreOpa W Hayana
MaTeMaTUYeCKOro aHaiu3a» 0a30BOro ypoBHS s oOywatomuxcs 10 —11
KJIacCOB  pa3paboraHa Ha ocHOBe DenepalibHOTO  TOCYIAapPCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHAapTa CpenHero o6miero oOpa3oBaHHs, C Y4YETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHWI, MPEABSIBISEMBIX K MaTEMaTHYECKOMY
oOpa3oBaHMIO, © TPagUIMH POCCHUUCKOrO oOpa3oBaHus. Peammzamms
mporpaMmbl  OO€cliedyMBaeT  OBJAJACHHE  KJIIOYEBBIMU  KOMIIETECHIMSIMM,
COCTABJISIFOLIMMHU OCHOBY [UJISl CAMOPAa3BUTHS M HEMPEPBHIBHOIO 00pa30BaHMS,
LEJOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W MO3HABAaTEIbHOIO Pa3BUTHS
JUYHOCTU 00YYaIOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Hauanga MaTeMaTUYECKOTO aHAJIN3a» SIBIIAECTCS OJJHUM U3
HanOoJjiee 3HAaYUMBIX B MPOrpaMME CTaplieid IIKOJIbI, MOCKOJbKY, C OJHOH
CTOPOHBI, OH OOECIEUYMBAET HHCTPYMEHTAIbHYIO 0a3y MJid HM3yYEHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCs Ha ypOBHE, HEOOXOJAMMOM JUIsl OCBOCHHUS
KypcoB MH(pOPMATHKH, OOLIECTBO3HAHUS, HWCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yalllhecs OBJaJEeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN
HayKu, KOTopas pOpMyJIHPYET CBOU JOCTHKEHHS B MaTEMaTHUYECKO popMe.

Kypc anreOpsl 1 Hauan MareMaTHYECKOrO aHaju3a 3aKJIaJIbIBAET OCHOBY
JUTSl YCIIELITHOTO OBJIAJICHUA 3aKOHAMU (DU3UKU, XUMUHU, OUOJIOTUU, TOHUMAHUS
OCHOBHBIX TEHJICHUMHA HKOHOMHKMA M OOIIECTBEHHOW KU3HU, TO3BOJISIET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIO0JIb30BaTh UX B MOBCEAHEBHOM KU3HU. B Toke BpeMs OBliaJieHue
a0CTpaKTHBIMM M JIOTUYECKH CTPOTMMHM MaTe€MaTHYECKUMU KOHCTPYKUUSAMHU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUSI, UCTIOIL30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue
U aHaJIOrHvio, (OpMUPYET KpEaTMBHOE M KPUTHUYECKOE MbILUIeHHE. B xone
M3Y4YeHUsl alreOpbl U Havyall MAaTEMaTHYECKOTO aHajlu3a B CTaplled IIKoJie
yyalidecs TOJIy4arOT HOBBIM  ONBIT  PEIICHHUs NPUKIAAHBIX  3a/ad,
CaMOCTOSITEJIbHOTO ~ NOCTPOEHUS ~ MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTYAllMil U UHTEPIPETALMH MOJTYYEHHBIX PEUICHUH, 3HAKOMSTCS C TPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKE U B HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

Kypc o6nanaer 3HaunuTENbHBIM BOCIIUTATEIBHBIM MTOTEHIIUATIOM, KOTOPHBIM
peanu3yeTcs Kak yepe3 yueOHbIM MaTepual, cnocoOCTBYIOMUN (hOPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMs, TaK M 4epe3 CrneuuPuKy y4eOHOH NeATeNbHOCTH,
TpeOyromeld  CaMOCTOSITENIbBHOCTH,  aKKYpaTHOCTH,  MPOAOHKUTENIbHON
KOHIIEHTpAI[M BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3ybTarT.

B ocHoBe meronuku oOyyeHHs anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaIN3a JeKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anrebpa ¥ Hayala MaTeMaTHYEeCKOro aHan3a
BKJIIOYAET CIIEIYIOLIME COJEpKaTeIbHO-MeToauYeckue JuHuu: «Yucna u
BBIYMCIICHUS», «DYHKIIUU U rpadukm», «YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHaiau3a», «MHoXecTBa M JIOTHKa». Bce OCHOBHBIE
CoJIepKaTeIbHO-METOIMUECKUE JIMHUU HM3YyYalOTCS Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs B CTapIlIel 1IKOJIEe, ECTECTBEHHO JOMOJHSS APYT Ipyra U MOCTENEHHO
HachI[asiCb HOBBIMH TeMaMM M pasjenaMmu. JlaHHBIA Kypc sBISETCS



WHTETPATUBHBIM, ITOCKOJBKY OOBEHMHSICT B ceOe COAep)KaHHe HECKOIBKUX
MaTEeMaTHYECKUX JUCUUIUIMH: anrebpa, TPUTOHOMETPHUS, MaTeMaTUYECKUU
aHaJIu3, TEOpHUsl MHOXKECTB U Ap. I1o Mepe Toro kak ydaimuecs OBJIaJIEBAOT BCE
0ojee IMUPOKMM MaTEMaTHYECKHUM ammapaToM, y HHUX IIOCIEI0BaTEIbHO
(dopMupyeTCs U COBEPILIEHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTHYECKYIO0 MOJIETh
peanbHOM CUTyallMM, IPUMEHSATh 3HAHUS, MOJY4YEHHbIE B Kypce «Anredpa u
Hayaja MaTeMaTHYeCKOro aHalu3a», Uil PpEleHUs CaMOCTOSITEIIbHO
chOopMyJIMPOBAHHON MAaTEMaTUYECKOW 3aJauyd, a 3aTeM WHTEPIPETHPOBAThH
ITOJTy4YEHHBIA PE3yJIbTaT.

CopnepxarenpHo-MeTOAMYECKass  JHHUS — «Yuciia W BBIYUCIICHUS
3aBepuIaeT (HOpMHpPOBaAHNE HABBHIKOB UCIOJIB30BAaHUS JCUCTBUTEIBHBIX UYHCEN,
KOTOpo€ OBUI0 HayaTo B OCHOBHOW Mikoyie. B crapumieid mkosie ocoboe
BHUMaHHUE YyJensieTcs: (OPMHPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HAaBBIKOB,
BKJIIOYAIONIMX B  ce0d  MCHOJB30BaHUE  Pa3au4HbIX  (HOpM  3amucu
JNEUCTBUTEIBLHOTO YKCIIa, YMEHUE PALIMOHAIIBHO BBINOJHATH JIEUCTBHS C HUMH,
JenaTh NPUKHUJIKY, OLIEHMBATh pe3yibTaT. OOydarolmmecs MOJy4aroT HAaBBIKU
NPUOMMKEHHBIX ~ BBIUMCIICHHWM,  BBIMOJHEHUS  JACHCTBUM C  4YHCIIaMu,
3alMCaHHbIMM B CTAHJAPTHOW (opMe, HCIOIb30BAHUS MATEMaTUYECKUX
KOHCTaHT, OLICHUBAHUS YUCJIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PeAIM3yeTCd HA MPOTSKEHUU BCETO
oOy4yeHHsl B CTapuleil MIKOJIe, MOCKOJbKY B KaXJOM pa3jesie MpOorpaMMbI
MPEAYyCMOTPEHO  pEUIEHUWE  COOTBETCTBYIOIIMX  3amad.  OOyuaromuecs
OBJIAJICBAIOT PA3JMYHBIMA METOAAMHU PEIICHUS LENbIX, pPalUOHAIbHbIX,
MPPALMOHAIBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lonmyyeHHble yMEHUS UCTIOIb3YIOTCS MPU
UCCIE0BaHUM (YHKUUNA C TMOMOUIBIO MPOU3BOJHOM, PEUICHUH MPUKIATHBIX
3a7ad M 337a4 Ha HAXOXKJIEHUWE HauOONBIIMX W HAUMEHBIIMX 3HAYEHUUN
¢ynkuuu. JlanHas coaepikaTenbHas JIMHUS BKJIIOYaeT B ce0s  Takke
(opMHpOBaHKE YMEHHMI BBINOJIHATH Pacu€rhl 1Mo (GopMyiam, mpeoOpazoBaHus
LEJIbIX, PpAalUOHAIBHBIX,  HUPPAUMOHANBHBIX W  TPUTOHOMETPUUYECKUX
BBIPDAKEHUW, a TaKXe BBIPAKEHUN, COJEpKAlUX CTENeHU M Jorapu(Msl.
brnaronaps uzyueHuto anreOpandyeckoro Marepuana MpOUCXOAUT AajbHEWIIee
pa3BUTHE aJNTOPUTMUYECKOIO M  aOCTPAaKTHOTO MBILUICHUS  YYalluXcs,
(opMHpYIOTCA HABBIKM NE€TyKTUBHBIX PAcCyKIEHUH, padOThl ¢ CUMBOJIbHBIMU
(dopmamu, peacTaBIeHUsI 3AKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB
1 HepaBeHCTB. AnreOpa npeiaraet 3pQPeKTUBHbIE HHCTPYMEHTHI 1JIs1 pELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK sI3bIKa HAyKH.

ConepxxarenbHo-MeToauveckas JUHUS «DyHKUUA U TpaduKu» TECHO
neperieTaeTca ¢ JIPYruMU JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE
3a1a€T TMOCIEAOBAaTeIbHOCTh M3y4YeHMs] Marepuana. l3ydeHue cTeneHHOH,
MOKAa3aTeJIbHOM, JOorapupMUYECKOH M TPUTOHOMETPUYECKUX (PYHKIUH, HX
CBOMCTB M T'paUKOB, UCMOIb30BaHNE (DYHKIIMM JJIs PEIICHUs 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEANbHON KU3HU TECHO CBSI3aHO KaK ¢ MAaTEMaTHUYECKUM
aHAJIN30M, TaK U C PELIEHWEM YpaBHEHMU M HepaBeHCTB. IIpu sTom Oosbinoe
BHUMAaHHE yAenusieTcss (POPMUPOBAHUIO YMEHHUS BbIpaXarb (opMmyaamMu
3aBUCUMOCTH MEXIYy pPa3Ju4YHbIMUA BEJIMYMHAMHU, HCCIEAO0BATh MOJYyYEHHbIE
dbyHKIMU, cTpouTh WX rpaduku. Marepuan 3TOH coaepKaTeIbHOM JUHUU
HalleJleH Ha pa3BUTUE YMEHMM U HAaBBIKOB, MO3BOJISIOIIMX BbIpAXaTh
3aBUCUMOCTH MEXIYy BEJIMYMHAMM B Pa3IMYHON (opMme: aHAIUTUYECKOH,
rpaguueckoii u cioBecHo. Ero wu3ydyeHue CcrnocoOCTBYeT pa3BUTHIO



AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K O00OIICHUIO U KOHKPETHU3alIUH,
WCTOJIb30BAaHUIO AaHAJIOTHU.

ConepxartenbHas nuHus «Hauana MmareMaTH4eckoro aHajin3a» MO3BOJISET
CYIIECTBEHHO PACHIUPHUTHh KPyTr KaK MaTEeMaTHYCCKUX, TaK W TPHUKIATHBIX
3a/a4, JOCTYITHBIX OOYYalOIIMMCS, y KOTOPBIX TOSBISIETCS BO3MOXKHOCTH
UCCIIEIOBaTh U CTPOUTHh TIpaduku (QyHKUUN, OMpeneisTh WX HauOONbIINE U
HAaWMCHBIIINE 3HAYCHUS, BEIYUCIIATH TJIOMAIN GUTYpP U 0OBEMBI TEIl, HAXOAUTh
CKOPOCTH U YCKOPEHHUS MpoIeccoB. JlaHHas cofepkaTenbHast JIMHUSL OTKPhIBAET
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MAaTEMAaTHYECKHX MOJIEICH peabHBIX
CUTyaIWi, HAXOXKJICHHUS HAWIY4IIeTO PEIICHHUS B MPUKIATHBIX, B TOM YHUCIC
COIMATIbHO-D)KOHOMUYECKUX, 3a/adax. 3HAKOMCTBO c OCHOBaMH
MaTeMaTUYECKOr0  aHaliv3a  CIOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO W KPEaTUBHOTO MBITIUICHUS, (HOPMUPOBAHUIO YMCHHMA
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMATHKH B HayKe, TEXHHKE U
nckycctBe. OOyyaromuecs: y3HalT O BBIIAIONIUXCS Pe3yIbTaTax, MOJyYEeHHbBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKH KaK HAyKH, M KX aBTOPaX.

ConepxarenbHO-METOaUYECCKAass JIMHUS «MHOXECTBa H JIOTMKa» B
OCHOBHOM  TIOCBAIIIEHA  dJJIEMEHTaM TEOpUM  MHOXKECTB. TeopeTuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTUKU W TpeIararoT HanOoJiee YHUBEPCAIBHBIN SI3bIK, 00HEIHMHSIONTNI
BCEC pasmenbl MAaTeMAaTHKA W € TPWIOKCHWH, OHU CBSI3bIBAIOT Pa3HbBIC
MaTeMaTUYEeCKUe JUCUMIUIMHBI B e€auHoe Iienoe. IloaToMy BakHO JaTh
BO3MOYKHOCTh IITKOJIBHUKY IMOHHUMAaTh TEOPETHKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMCHHOM MAaTEMAaTHKH U WCIOJb30BaTh €r0 I BBIPAKEHUS CBOUX
MBICJIEH.

B xypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIU3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAHUS, KOTOpPHIE TPHU3BAHbI
chopMHpOBaTh HABBIKM IOCTPOCHUS MOJEICH  pEaNbHBIX  CUTYaIli,
WCCIICIOBAaHUST ATUX MOJEJIeM C TIOMOIbIO ammapara ajireOpel Hu
MaTeMaTHYECKOTO aHaJIh3a U MHTEPIPETAIlUN TTOTYYEHHBIX Pe3yabTaToB. Takue
3aJlaHdsl BIUICTCHBI B KaXKIBIM W3 pa3/IesioB IMPOTrpaMMbl, TOCKOJBKY BECh
MaTtepHuan Kypca IMHPOKO UCIIONB3YETCS ISl PEIICHHs TPUKIaAHBIX 3a1ad. [Ipu
pEIICHUM  pealbHBIX  MPAKTHUYCCKMX  3a7ad  ydYalluecs  Pa3BHBAIOT
HaOJI0/1aTeIbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTU, aOCTparupoBaThCs,
WCTIONB30BaTh aHAJOTHUIO, 0000IaTh U KOHKPETHU3UPOBATh MpoOJIeMy.
JlesiTenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEIICHHUS TNPUKIAIHBIX 33134
OpraHu3yeTcsi B TpoIlecCe M3Yy4YeHUsS BCEX TeM Kypca «Anredpa u Havaia
MaTeMaTHYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mutaHe Ha W3ydyeHHE Kypca ajreOphl M Hayajdl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOAUTCS 2 yaca B Henelno B 10 kiacce u 3 yaca
B Hedemo B 11 kiacce, Bcero 3a jJBa rojga oOydeHuss — 170 wyacos.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUSA

Panmonaneueie yncna. OObBIKHOBEHHBIC U IECATUYHBIE IPOOH, MPOLICHTHI,
OeckOoHEUYHbIe TepuoanyYeckue aApoOu. Apudmernyeckue omnepanmuu  C
palMOHAIBHBIMUA ~ YHCIIAMH, pPeoOpa30BaHUs  YHUCIOBBIX  BBIPAXKEHUH.
[Ipumenenne npoOeil W MPOUEHTOB [UIsl PEUIEHUS NPUKIAIHBIX 3a1ad U3
PAa3IMYHBIX OTPACIEN 3HAHUU U PEATbHOU KU3HH.

JlerictBuTenpHble 4yKcia. PanuoHanpHblE W UPPALMOHAIBHBIE YMCIIA.
ApudmeTnueckue omnepanud ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpubnmxéHHbIC
BBIUMCIICHUsI, TpaBuia OKPYTJICHHs, MNPHUKHAJIKA MW OLEHKA pe3ynbTaTra
BBIYMCIICHUAN.

Crenenb ¢ 1menbiM mnokazareneMm. CranpaptHas ¢opma  3amucu
JNEUCTBUTEIBHOTO uyucha. Mcnonp3oBaHue MNOAXOAsme (opMbl  3amucu
JNEUCTBUTENBHBIX YUCEN I PEIICHUS NPAKTHYECKUX 3a7ad U IPEICTABIICHUS
JAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypalbHOM  cremeHu. [ledictBusa ¢
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTEIEHHU.

CuHyCc, KOCHMHYC W TAHI€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
apKKOCUHYC, ApKTAHTE€HC YUCIOBOTO apIyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanrie  TPUTOHOMETPUYECKUX  BbIpaxkeHUd.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEHHE, KOpEHb YpaBHEHUs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton MHTEpPBAJIOB.

Pelenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppauoHaIbHBIX YPAaBHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpruMmeHeHne ypaBHEHMM M HEPABEHCTB K PEHICHUI0 MAaTEMATHYECKHUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00JIacTell HAyKU U PeAIbHON KU3HU.

DOyHKUMU ¥ TpaGuKH

OyHkuus, cnocodbl 3amanus QyHkuuu. ['paduk QyHknuu. BzanmnO
oOpaTHbIe PYHKIUU.

O6nactb onpeneneHrss 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkimm.
[IpomexxyTKH 3HAKOB MOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

Crenennas GyHKUMS C HATYpaldbHBIM U LIeJIbIM NToKa3aTesneM. E€ cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-OM CTENEHHU.

Tpuronomerprueckass OKpPYXHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

ITocaenoBaTeabHOCTH, COCOOBI 3aJIaHUs MIOCJIEAOBATEIILHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckass UM reoMeTpUyecKass  MPOrpeccud.  becKOHEeYHO
yObIBaroiasi reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH
reoMeTpu4eckor nporpeccuu. @opmyna CIOKHBIX MPOLEHTOB. Vcnonb3oBanue
IPOTPECCUH ISl PELIEHUS PEATIbHBIX 33724 IPUKIIAJHOTO XapakTepa.

MHoxecTBa M JIOTHUKA



MHoOXecTBO, onepaiuu HaJl MHOkecTBaMU. [luarpammel Ditnepa—BenHa.
[IpumeHeHne TEOpEeTUKO-MHOKECTBEHHOTO amnmapara Jyisl OMUCAHUSI PeaIbHbIX
MIPOLIECCOB U SBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTHX yU4COHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciia ¥ BIYMCICHUSA

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

CreneHb ¢ paMOHAJIBHBIM NTOKa3aresieM. CBOWMCTBA CTEIIEHH.

Jlorapudwm yncna. JlecaTudHbIe U HaTypaJbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

[IpeoOpa3zoBaHue BbIpaXKEHUH, COAEPKAIIMX CTENEHH C PalMOHAIbHBIM
IIOKa3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucreMbpl JIMHEMHBIX ypaBHEHHW. PemieHne npukiIagHeIX 3amad  C
ITOMOUIBIO CUCTEMBI JINHENHBIX YPAaBHEHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/ad W 3aJad U3 pa3JudHbIX O0JacTeil HaAyKu U peaibHON
KU3HU.

DOyHKUMU U TPaGUKH

Oyukuusa. Ilepuoanueckue ¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHU
¢ynkuuu. Makcumymbl 1 MUHUMYMBI (yHKIMH. Hanbosbinee 1 HauMeHbliee
3HauYeHHUE (PYHKIIMU Ha MPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIUN, UX CBOMCTBA H rPadUKH.

IoxasarenbHast u orapudmMudeckast GyHKIHH, HX CBOHCTBA U IPpaduKL.

Ucnonb3zoBanne rpadukoB (QYHKUMHA I8 pEIICHHUS YpaBHEHUH W
JIMHEWHBIX CUCTEM.

Ucnonb3oBanne rpadukoB (YyHKUMA 71 UCCIENOBAaHUS IPOIIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 337a4 U3 JPYTUX YUEOHBIX
MIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayana mareMaTH4eCKOIo aHA/IU3a

HenpepsiBHble (pyHKIIMH. METOA HHTEPBATIOB JI PEIICHUS] HEPABEHCTB.

[IpousBognass ¢yHkuuu. ['eomerpuueckuii W PU3MYECKHN  CMBICH
IIPOU3BOJTHOM.

[IpousBognbie  sneMeHTapHbIX  (yHKIMA. DOpMyNbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre TpOM3BOIHON K MCCIIEOBAHUIO (DYHKIMI Ha MOHOTOHHOCTD
U DJKCTpeMyMmbl. HaxokneHue HamOONbIIEr0 W HAWMEHBIIEro 3HAYEHHS
(GyHKUIHUU Ha OTpPE3KE.

[IprMmeHenne NpoOW3BOAHOM ISl HAXOXKIACHUS HAWJIY4IlEero PEUICHUs B
OPUKJIAJHBIX 3a/Jadax, I OIpPENENICHHMs CKOPOCTH IIpoLecca, 3aAaHHOTO
dbopmy0ii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbBIX.

WNurerpan, ero reomerpuueckuil W (Quanyeckuii cmbici. Boluucienue
UHTEerpaia 1o dbopmyie Hprorona—IJleitonuna.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo 4acoB
HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HU(POBDbIE)
n/ KoHnTpoJbHbie IIpakTH4eckue
U TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
1 padoThI padoThI
MmuoxecTBa http://school-collection.edu.ru/
palMOHAIBHBIX U
1 JIEHACTBATEIIBHBIX YUCEIL. 14 1
PanmonansHbie ypaBHEHUS
Y HEpAaBEHCTBA
DyHKIMHU ¥ TpadHKH. http://school-
2 CreneHs ¢ 1eJIbIM 6 collection.edu.ru/catalog/res/1a80e
056-ebla-4d8d-84b4-
II0Ka3aTeIcM 75461afed42e/view/
ApudpmeTrueckuii KOpeHb http://school-
N—0ii CTEICHE. collection.edu.ru/catalog/res/5ae49
3 oD alHORATLHLL 18 1 ce2-56e4-4ffe-8645-
ppatio c 62a98cdd4965 /view/
YpaBHEHUS U HEPABEHCTBA
Gopayiet ht‘;l : SChO((i) : / log/res/8ffe8b
collection.edu.ru/catalog/res /8ffe8
4 TpuroHoMerpuu. Tpuronom 22 1 8f-9123-482a-ac2 -
CTPUHCCKUC YPABHCHHUA cffc47bdflec/view/
http://school-
5 [TocnenoBarensHOCTH U 5 collection.edu.ru/catalog/res/b500
MPOTPECCUU 726d-e4b3-46fb-9323-
1f56a3a59424 /view/
http://school-
I1
6 OBTOpeHHE, 0600meHHE, 3 1 collection.edu.ru/catalog/res/09fa8
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http://school-collection.edu.ru/catalog/res/8ffe8b8f-9123-482a-ac2e-cffc47bdf1ec/view/
http://school-collection.edu.ru/catalog/res/b500726d-e4b3-46fb-9323-1f56a3a59424/view/
http://school-collection.edu.ru/catalog/res/b500726d-e4b3-46fb-9323-1f56a3a59424/view/
http://school-collection.edu.ru/catalog/res/b500726d-e4b3-46fb-9323-1f56a3a59424/view/
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http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/

cUCTeEMaTH3alusd 3HaAaHUN

77a-0397-4719-86d3-

8eb0b07d6e4b/view/

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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11 KJIACC

No KonuyecTBo yacos
HaumenoBanmue pasaesioB DJIeKTpPOHHbIe (LM (pOBbIE)
n/ KoHnTpoabHbie IIpakTHYeckue
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
n padoThI padoThI
CreneHb ¢ pallMOHATIbHBIM http://school-
[TOKA3aTEsEM. collection.edu.ru/catalog/res/09fa8
1 [TokazaTenbHas QyHKIHsA 12 1 772-0397-1719-86d3-
YHKIH. 8eb0b07d6e4b/view/
[Toka3zaTenbHble ypaBHEHUS
1 HEpaBEHCTBA
Jlorapupmuueckas http://school-
yHKIH. collection.edu.ru/catalog/res/e8a62
2 Norapugmiseciie 12 d36-fd0a-47f8-9c4f-
P c63b513055ed/view/
YpaBHEHHUSI U HEPABEHCTBA
Tpuronomerpuueckue http://school-
HKIMH ¥ UX rpabuKi. collection.edu.ru/catalog/res/3d65c
3 ?yI/IFOHOMe quzci)ﬂe 9 1 c57-357e-4f25-a94d-
P P a62ach9f4038/view/
HEpaBEHCTBa
http://school-
4 IIponssonHast. 24 1 collection.edu.ru/catalog/res/09fa8
[IpuMeHeHne Mpon3BOIHOM 77a-0397-4719-86d3-
8eb0b07d6e4b /view/
http://school-
5 WuTerpan u ero 9 collection.edu.ru/catalog/res/e8a62
MIPUMEHEHUS d36-fd0a-47f8-9c4f-
c63b513055ed/view/
6 CHCTeMBI ypaBHEHHIA 12 1 http://school-

collection.edu.ru/catalog/res/3d65c



http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/e8a62d36-fd0a-47f8-9c4f-c63b513055ed/view/
http://school-collection.edu.ru/catalog/res/e8a62d36-fd0a-47f8-9c4f-c63b513055ed/view/
http://school-collection.edu.ru/catalog/res/e8a62d36-fd0a-47f8-9c4f-c63b513055ed/view/
http://school-collection.edu.ru/catalog/res/e8a62d36-fd0a-47f8-9c4f-c63b513055ed/view/
http://school-collection.edu.ru/catalog/res/3d65cc57-357e-4f25-a94d-a62aeb9f4038/view/
http://school-collection.edu.ru/catalog/res/3d65cc57-357e-4f25-a94d-a62aeb9f4038/view/
http://school-collection.edu.ru/catalog/res/3d65cc57-357e-4f25-a94d-a62aeb9f4038/view/
http://school-collection.edu.ru/catalog/res/3d65cc57-357e-4f25-a94d-a62aeb9f4038/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/09fa877a-0397-4719-86d3-8eb0b07d6e4b/view/
http://school-collection.edu.ru/catalog/res/e8a62d36-fd0a-47f8-9c4f-c63b513055ed/view/
http://school-collection.edu.ru/catalog/res/e8a62d36-fd0a-47f8-9c4f-c63b513055ed/view/
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http://school-collection.edu.ru/catalog/res/3d65cc57-357e-4f25-a94d-a62aeb9f4038/view/

c57-357e-4f25-a94d-
a62aeb9f4038 /view/
; HarypanbHble u nesnbie 6 http://school-collection.edu.ru/
yuciia
[ToBTOpenue, 060061IeHNE, http://school-collection.edu.ru/
8 cucTeMaTu3alus 3HaHu! 18 2
OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 102 6 0

[IpoBepka ypoBHS mpeaMeTHONU KOMIETEHTHOCTH yuaiuxcs 10 kiaccaB anpene - KOHTpoJibHas paboTa B popmare EI'D.

[IpoBepka ypoBHS NpeIMETHON KOMIIETEHTHOCTH y4alluxcs U roToBHOCTH K caaue EI'D B 11 kiacce, nuarnoctuueckuil paboTsl B iekadpe
u anpene B popmare EI'D B coorBeTcBrM ¢ BbIOOpOM ypoBHS cnaun EI'D.
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