MUWHUCTEPCTBO NPOCBEIEHUA POCCUMCKOM ®EJIEPAIIIN
Munucrepcrso oopasosanusi Camapckoii 00s1acTu

IOro-3anaagnoe ynpapjieHue MUHUCTEPCTBA 00pa3oBanusi Camapckoi

obJs1acTn
I'bOY COI noc.llpudoi
PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
PykoBoautens MO 1.0. 3aM. IUPEKTOpa I10 Hupexrop
YBP
Targuposa 10.C. [Nonomapenko 1.B.
[TpoTokon Nel IOpxuB A A. [Ipuka3z Ne70

oT «29» aBrycra 2025T. oT «29» aBrycra 2025T.

oT «29» aBrycra 2025T.

MoHomapeHko U.B.
C=RU, OU=[upekTop,

Sl 0=rBOY COLL noc. MpuGoi,
CN=lloHomapeHko W.B.,
E=riboy_sch_bzn@63edu.ru
A nogTeepXaar 3TOT AOKYMEHT
2025-09-01 09:23:32

PABOYAS IPOTPAMMA
(ID 8263875)

yueOHOro npeamera «AJiredpa u Ha4Yajaa MaTeMaTHYeCKOro aHaJIu3a.
ba3oBblil ypoBeHb)

s ooygarommxest 10-11 kmaccoB

noc. [lpuooii 2025



MNOSICHUTEJBbHASA 3AIINCKA

PabGouass mporpamma  ydeOHOTO Kypca «Anrebpa w©  Hadaia
MaTeMaTUYECKOro aHaiu3a» 0a30BOro ypoBHs s oOywatomuxcs 10 —11
KJIacCoB  pa3paboTraHa Ha ocHOBe DenepalibHOTO  TOCYJApPCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHAapTa CpenHero oOmiero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHWH, MPEABABIAEMBIX K MaT€MaTUYECKOMY
oOpa3oBaHMIO, © TPagUIUi POCCHUUCKOTO oOpa3oBaHus. Peammzamms
mporpaMmel ~ OO€criedyMBaeT  OBJAJACHHE  KJIIOYEBBIMU  KOMIIETECHILMSIMM,
COCTABJISIFOLIMMHU OCHOBY JUUISl CAaMOPAa3BUTHS M HEMPEPBHIBHOIO 00pa30BaHMS,
LEJOCTHOCTh OOLIEKYJIBTYPHOIO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayanga MaTEMaTUYECKOTO aHAJIU3a» SBIIAETCS OJJHUM U3
HanOoJjiee 3HAaYUMBIX B MPOrpaMME CTaplieid IIKOJIbI, MOCKOJbKY, C OJIHOH
CTOPOHBI, OH OO€CIeUYnBaeT WHCTPYMEHTAJbHYIO 0a3zy ISl M3Y4YEHHS BCEX
€CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPyroil CTOPOHBI, (POPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYAIIUXCS HAa YpOBHE, HEOOXOJAMMOM JUIsl OCBOCHHS
KypcoB MH(pOPMATHKH, OOLIECTBO3HAHMS, HWCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yalllhecs OBJAaJEeBalOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOMN
HayKHu, KOTopas pOpMyJIMPYET CBOU JOCTHKEHHSI B MaTEMaTHUYECKO popMme.

Kypc anreOpbl 1 Hauan MareMaTHYECKOTO aHajIu3a 3aKJIaJbIBA€T OCHOBY
JUTSl YCIIEITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OUOJIOTUU, TOHUMAHUS
OCHOBHBIX TEHJICHUUA HKOHOMHKHA M OOIIECTBEHHOW MKU3HHU, TO3BOJISIET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIO0JIb30BaTh UX B MOBCEAHEBHOM *U3HU. B Toke BpeMs OBliaJieHue
a0CTpaKTHBIMM M JIOTUYECKH CTPOTMMHM MaTeMaTHYECKUMU KOHCTPYKUHUAMHU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH
YTBEPKJEHUSI, UCTIOIL30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue
U aHaJIOrHio, (OpMUPYET KpPEaTMBHOE M KPUTHUYECKOE MbILUIeHHE. B xone
M3Y4YeHUsl alreOpbl W HadyaJl MaTEeMaTHYECKOTO aHalu3a B CTaplleld IIKoJIe
yyaliyMecs TMOJIyYarOT HOBBIM  ONBIT  PEIICHHs  NPUKIAAHBIX  3a/ad,
CaMOCTOSITEJIbHOIO ~ TOCTPOEHUS  MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTYallMl U UHTEPIPETALMH MOJTYYEHHBIX PEUICHUHN, 3HAKOMSTCS C TPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOJE, HAYKE U B HMCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaer 3HauyuTENbHBIM BOCIIUTATENBHBIM MTOTEHIIUATIOM, KOTOPBIM
peanu3yeTcs Kak yepe3 yueOHbIM MaTepual, cnocoOCTBYIOMUN (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMs, TaK M yepe3 crneuu@uky y4eOHOM NeAaTeNbHOCTH,
TpeOyIolel  CaMOCTOSITEIBHOCTH,  aKKypaTHOCTH,  MPOJOJKUTEIbHON
KOHIIEHTpAI[MM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIyYeHHBIA PE3yJIbTaT.

B ocHoBe meronuku oOydyeHus anreOpe W HadajlaM MaTeMaTH4eCcKOro
aHaIN3a JeKUT JeATEIbHOCTHBIA TPUHIUI O0OyUEHHUS.

CrpykTypa Kypca «Ainredpa M Hayala MaTeMaTHYEeCKOro aHaJin3a
BKJIIOYAET CIIEIYIOLIME COJEp)KaTeIbHO-MeToauYeckue JuHuu: «Yucna u
BBIYMCIICHUSD, «DYHKIIUU U rpadukn», «YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHaiau3a», «MHoXecTBa M JIoTHKa». Bce OCHOBHBIE
CoZIepKaTeIbHO-METOIMUECKUE JIMHUU M3Yy4YaloTCs Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs B CTapIlIel 1IKOJIe, ECTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO
HACBIILIAACh HOBBIMM TeMaMu U pasfaenamu. J[aHHBIA Kypc sBISETCS



WHTETPATUBHBIM, IOCKOJBKY OOBEHMHSICT B ce0e COAep)KaHHe HECKOIBKUX
MaTeMaTUYECKUX JUCUUIUIMH: anreOpa, TPUTOHOMETPHUS, MAaTeMaTHYE€CKUI
aHaJIu3, TEOPHUsI MHOXKECTB U Ap. [1o Mepe Toro kak ydaiuecs OBJIaJIEBAOT BCE
0ojee IMUPOKMM MaTEMaTHYECKHUM ammapaToM, y HHUX IIOCIEJI0BaTEIbHO
(dopMuUpyeTCs U COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUYECKYIO MOJIETh
peaIbHOM CHUTyallud, MPUMEHITh 3HaHUs, MOJyYeHHbIE B Kypce «Aurebpa u
Hayaja MaTeMaTHYeCKOro aHaln3ay, Uil PElEHUus CaMOCTOSITEIbHO
chOpMyIMPOBAHHON MAaTEMaTUYECKOW 3aJaud, a 3aTeM WHTEPIPETHPOBATH
ITOJTyYEHHBIA PE3yJIbTarT.

CopepxarenpHo-MeTOaMYECKass JHHUS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HOpMHpPOBaHNE HABBHIKOB UCIOJIB30BAHUS JCUCTBUTEIBHBIX UYHUCEN,
KOTOpo€ OBUIO0 HayaToO B OCHOBHOWM Ikoyie. B crapumieid mkose ocoboe
BHUMaHHUE YJeNsieTcsl (OPMHUPOBAHUIO MPOYHBIX BBIUYMCIUTEIBHBIX HAaBBIKOB,
BKJIIOYAIONIMX B  ce0d  MCHOJb30BaHUE  pa3au4HbIX  (HOpM  3amucu
JNEUCTBUTEIBLHOTO YKCIIa, YMEHUE PALIMOHABHO BBINOJHATH JIEUCTBHS C HUMH,
JenaTh MPUKHUIKY, OLIEHMBATh pe3yipTaT. OOydarouiuecs MOoJydaroT HABBIKU
NPUOMMKEHHBIX ~ BBIUMCIICHHWM,  BBIMOJHEHUS  JACHCTBUM C  4YHCIIaMu,
3alMCaHHbIMM B CTAHJAPTHOW (opMe, HCIOIb30BAHUS MATEMaTUYECKUX
KOHCTaHT, OLICHUBAHUS YUCJIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCA HA MPOTSHKEHUU BCETO
oOy4yeHHsl B CTapuleil IIKOJIe, MOCKOJbKY B KaXJOM pa3jesie MpOorpaMMbI
MPEAYCMOTPEHO  pELIEHUWE  COOTBETCTBYOHMX  3anad.  OOyuarommecs
OBJIAJICBAIOT PA3JUYHBIMA METOJAMHU PEIICHHs IENbIX, pPalHOHAIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHble yMEHUS UCTIONBb3YIOTCS MIPU
UCCIEI0OBaHUM (YHKUUNA C TOMOUIBIO MPOU3BOJHOM, PEUICHUH MPUKIATHBIX
3alady M 337a4 Ha HAXOXKJIEHUE HauOOJIbIIMX W HAUMEHbUIUX 3HAYEHUU
¢yukuuu. JlanHas coaepikaTenbHas JIMHUS BKJIIOYaeT B ce0s  Takke
(opMHpOBaHKWE YMEHHMI BBINOJIHATH Pacu€rhl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
LEJbIX, PpAalUOHAIBHBIX,  HUPPALMUOHANBHBIX W  TPUTOHOMETPUUYECKUX
BBIPDAKEHUW, a TaKXe BBIPAXKEHUM, COJEPXKAIIMX CTENEHH U JOTapU(MBbI.
bnaronaps uzydeHuto anreOpandyeckoro Marepuana MpOUCXOAUT AajbHEWIIee
pa3BUTHE AJTOPUTMUYECKOTO M  aOCTPAaKTHOTO MBIIUICHUS — YYalluXcs,
(OpMHPYIOTCS HABBIKM JE€IYKTUBHBIX PACCYKIEHUH, padOThI ¢ CUMBOJIbHBIMU
(dopmamu, MpeacTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHUJI€ PABEHCTB
1 HepaBeHCTB. AnreOpa npejjaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIs pELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAyKH.

ConepxarenbHo-MeToauueckas JUHUS «DYyHKIMW M TpapuKu» TECHO
neperieTaeTcsa ¢ JIPYruMU JIMHUSIMU Kypca, TOCKOJIbKY B KaKOM-TO CMBbICIIE
3a1a€T TMOCIEAOBaTeIbHOCTh HM3y4YeHMs] Marepuana. M3ydeHue cTerneHHOH,
MOKAa3aTeJIbHOM, JOorapupMUYECKOd M TPUTOHOMETPUYECKUX (DYHKIUH, HX
CBOMCTB UM I'paUKOB, UCMOJIb30BaHNE (DYHKIMM IS PEIIeHUs 3a/1ad U3 IPYrux
y4eOHBIX MPEIMETOB U PEANbHON KU3HHU TECHO CBSI3aHO KaK ¢ MATEMaTHUYECKUM
aHAJIN30M, TaK U C PELIEHUEM YpaBHEHMU U HepaBeHCTB. [Ipu s3Tom Oosbinoe
BHUMAaHHE yAelseTcss (POpPMUPOBAHUIO YMEHHUSA BbIpaXarb (QopMynamu
3aBUCUMOCTH MEXIYy pPa3IU4YHbIMUA BEJIMYMHAMHU, HCCIEAOBATh MOJYyYEHHbIE
dbyHKIIMU, cTpouTh WX rpaduku. Marepuan STOH coaepKaTelbHOM JUHUU
HalleJleH Ha pa3BUTUE YMEHHMM U HaBBIKOB, MO3BOJISIOIIMX BbIPaXaTh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B PAa3IMYHOM (opMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHo. Ero wu3ydeHwe crnocoOCTBYET pPa3BUTHIO



AITOPUTMUYECKOTO MBIIJIEHUS, CIIOCOOHOCTH K OO0OIICHUIO U KOHKPETU3ALINH,
WCTOJIb30BAaHUIO AaHAJIOTHU.

ConepxatenpHas nuHus «Hauana MaTeMaTH4ecKOro aHajiv3a MO3BOJISIET
CYIIECTBEHHO PACHIUPHUTHh KPYyr KaK MaTEMaTHYCCKUX, TaK W TPHUKIATHBIX
3a/a4y, JOCTYIHBIX OOYyYalOIMHUMCS, Y KOTOPBIX TOSBIISETCS BO3MOKHOCTH
UCCIIEIOBaTh U CTPOUTHh Tpaduku (QyHKUWN, OMpeneisTh WX HauOOJIbIINE U
HAaWMECHBIIINE 3HAYCHUS, BEIYUCIATH TJIOMAIN GUTYP U 0OBEMBI TEIl, HAXOIUTh
CKOPOCTH U YCKOPEHHUS Mpo1eccoB. JlaHHas copepkaTenbHas JIMHUS OTKPhIBAET
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MAaTeMaTHYECKHUX MOJENeH peaTbHBIX
CUTYaIlMi, HAXOKJICHHS HAWIYUIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHUCIIC
COIMATIbHO-D)KOHOMUYECKUX, 3a/adax. 3HAKOMCTBO c OCHOBaMH
MaTeMaTUYECKOr0  aHaliv3a  CIOCOOCTBYET  Pa3BUTHUIO  aOCTPaKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO M KPEaTUBHOTO MBITIUICHUS, (HOPMUPOBAHUIO YMECHHIMA
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe, TEXHHKE U
rckycctBe. OOyyaromuecs: y3HaT O BBIIAIOUIUXCS Pe3yIbTaTax, MOJTYyYEeHHbBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKN KaK HAyKH, M MX aBTOPaXx.

ConepxarenbHO-MeTOaUYECKass JIMHUS «MHOXECTBa H JIOTMKa» B
OCHOBHOM  TIOCBAIIIEHA  dJJIEMEHTaM TEOpUM  MHOXKECTB. Teoperuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKU W TpeIararoT HanOoJiee YHHUBEPCATBHBIN SI3bIK, 00BETHMHSIIONTNI
BCEC pasmenbl MAaTeMAaTHKA W € TPWIOKCHWH, OHU CBS3bIBAIOT Pa3HbBIC
MaTeMaTUYEeCKUe JUCLUMIUIMHBI B eauHoe Ienoe. IloaTomMy BakHO nath
BO3MOYKHOCTh IITKOJIBHUKY TOHHUMAaTh TEOPETHKO-MHOKECTBCHHBIH  SI3BIK
COBPEMCHHOM MAaTEMAaTHKH M WCIOJb30BaTh €r0 I BBIPAKEHUS CBOUX
MBICJIEH.

B xypce «Anrebpa u Hayajga MaTeMaTUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEeMaTHYECKOTO MOJCIUPOBAHUS, KOTOpPHIE TIPH3BAHbI
chopMHpOBaTh HABBIKM IOCTPOCHUS MOJEICH  pEalbHBIX  CUTYaIlHi,
WCCIICIOBAaHUST ATUX MOJEJIeM C TIOMOIbIO ammapara ajireOpel Hu
MaTeMaTHYECKOTO aHaJIh3a U MHTEPIPETAIlUU TTOTYIECHHBIX PE3yIbTaToB. Takue
3aJlaHdsl BIUICTCHBI B KaXKIBIA M3 Ppa3lelioB IMPOTpaMMBbI, TIOCKOJBKY BECh
MaTtepHuan Kypca IMIHPOKO UCIIONB3YEeTCs JUTsl PEIICHHs TPUKIaAHBIX 3a1a4. [Ipu
pEIICHUM  pealbHBIX  MPAKTHUYCCKMX  3a7ad  ydaluecs  Pa3BHBAIOT
HaOJI0/1aTeIbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTU, aOCTparupoBaThCs,
WCTIONB30BaTh  aHAJOTHUIO, 0000IaTh M KOHKPETHU3UPOBATh MPoOOJIeMy.
JlesTenbHOCTh IO (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TNPUKIAIHBIX 33134
OpraHu3yeTcsi B Tpollecce HM3y4YeHHUs BCEX TeM Kypca «Asredpa M Hadalia
MaTeMaTHYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM muiaHe Ha M3ydyeHHE Kypca aiareOpbl U Haydall MaTeMaTUYeCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBoAMTCS 2 yaca B Henelno B 10 kiacce u 3 yaca
B Hedemo B 11 kmacce, Bcero 3a jJBa rojga oOydeHuss — 170 wyacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUSA

Panmonaneupie yncna. OObBIKHOBEHHBIEC U IECATUYHBIE TPOOH, MPOLIEHTHI,
OeckOoHEUHbIe TepuoaAnyYeckue aApoOu. Apudmernyeckue omnepanmuu  C
palMOHAIBHBIMUA ~ YHCIIAMH, PeoOpa30BaHHs  YHUCJIOBBIX  BBIPAXKEHUMU.
[Ipumenenne npoOeil W MPOUEHTOB [UIsl PEUIEHUS NPUKIATHBIX 3a1ad W3
PAa3IMYHBIX OTPACJIEH 3HAHUU U PEATIbHOW KU3HMU.

JlerictBuTenpHble 4yKcia. PanuoHanpHblE W UPPALMOHAIBHBIE YHCIIA.
ApudmeTrueckue omnepanud ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpubnmxéHHbIC
BBIUMCIICHUsI, TpaBUia OKPYIJEHHs, MNPHUKHAIKA M OLEHKA pe3ysbTaTa
BBIYMCIICHUAN.

Crenenb ¢ uenbiM mnokazareneMm. CrannaptHas ¢opma  3amucu
JNEUCTBUTEIBHOTO uyucaa. Mcnonp3oBaHue mNoaxonsmer ¢Gopmbl  3amucu
JNEUCTBUTENBHBIX YUCEN I PEIICHUS NPAaKTHYECKUX 3a7a4 U IPEICTABIICHUS
JAHHBIX.

ApudmMernyecknii  KOpeHb HaTypainbHOM  cremeHu. [ledicTBus ¢
apu(PpMETUYECKUMH KOPHAMH HATypaJIbHOM CTEIEHHU.

CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOTO aprymeHra. ApKCHHYC,
apKKOCUHYC, ApKTAHTE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanrie ~ TPUTOHOMETPUYECKUX  BbIpaxkeHUd.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton MHTEpPBAJIOB.

Pelenue uensix u 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPaBHEHUM.

[IpruMmeHeHne ypaBHEHHM M HEPABEHCTB K PEUIEHUIO MAaTEMaTUYECKHUX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HHU.

DOyHKUMU ¥ TpaGUuKH

@yHkuuMsA, cnocoObl 3amanus QyHkuuu. ['paduk QyHknuu. BzanmnHO
oOpaTHbIe PYHKIUU.

OO6nactb onpenesieHuss 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

Crenennas GpyHKIHS C HATYpaJIbHBIM U 1I€JIbIM TTOKa3zaresieM. E€ cBolicTBa
u rpauk. CBoicTBa U rpaduK KOpHS N-OM CTENEHHU.

TpuronoMmerpruueckass OKpPYX HOCTb, OINPEAECICHUE TPUTOHOMETPHUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

ITocaenoBaTeabHOCTH, COCOOBI 3aJIaHUs MIOCJIEAOBATEIILHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckass UM reoMeTpUYecKass  MPOrpeccud.  becKOHEeYHO
yObIBaroiasi reomeTpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH
reomeTpuieckor nporpeccur. @opMyia CI0KHBIX MPOUEHTOB. Vcnonb30Banue
IPOTPECCUH ISl PELIEHUS PEATIbHBIX 3a]1a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa M JIOTHUKA



MHoOXecTBO, onepaiuu HaJl MHOkecTBaMU. [luarpammel Ditnepa—BenHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO amnmapara Jyisl OMUCAHUSI PeaIbHbIX
MIPOIIECCOB U ABJICHUMN, TPU PEIICHUM 3a]1a4 U3 IPYTUX YUCOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciia ¥ BIYMCICHUSA

Harypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ paMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEEHH.

Jlorapudwm yncna. JlecaTuyHble U HaTypajJbHbIE JOrapru(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXEHU, COAEPKALIUX JTOTapu(MBbI.

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEPKALIMX CTENEHH C PalMOHAIbHBIM
ITOKa3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucreMbpl JIMHEMHBIX ypaBHEHHW. PemleHue npukIagHeIX 3amad ¢
ITIOMOUIBIO CUCTEMBI JINHENHBIX YPaBHEHUM.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHHMM, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKHX 3a/Jad W 3aJad U3 pa3IudHbIX O0JacTeil HaAyKu M peaibHON
KU3HU.

DOyHKUMU U TpaGUuKH

Oyukuusa. Ilepuonmueckue Qynkuu. I[IpomMexKyTKM MOHOTOHHOCTHU
¢ynkunu. Makcumymbl 1 MUHUMYMBI (yHKInH. Hanbosbinee 1 HanMeHbliiee
3Ha4Y€HHUE (PYHKIIMU Ha MPOMEKYTKE.

TpuroxHomerpuyeckue GyHKIUN, UX CBOMCTBA U rPadUKY.

oxasarenbHast u norapudmMudeckast GyHKIHH, HX CBOHCTBA U IPapUKL.

Ucnons3zoBanne rpadukoB (QYHKUUMNA I pEIICHHUS YpaBHEHUH W
JIMHEWHBIX CUCTEM.

Hcnonb3oBanne rpa@ukoB (YHKUMA [J5 UCCIENOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrUX YUEOHBIX
MIPEAMETOB U PEAJIbHON KU3HMU.

Hayana mareMaTH4eCKOIo aHA/IU3a

HenpepsiBHble hyHKIIMH. MeTOA HHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBogHass ¢ynkuuu. ['eomerpuueckuii W (PU3MYECKUN  CMBICH
IIPOU3BOJTHOM.

[IpousBognbie  snemMeHTapHbIX  (yHKUMA. Dopmynbl  HaXOXKIACHUS
POU3BOJHON CYyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHre TPOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIMI HAa MOHOTOHHOCTD
U DJKCTpeMyMmbl. HaxokneHue HamOONbIIEr0 W HAWMEHBIIEro 3HAYEHHS
(GYHKUIHUU Ha OTPE3KE.

[IprMmeHeHne NpoW3BOAHOM 71 HAXOXKIACHWS HAWJIy4dlllero PElICHUs B
OPUKJIAJHBIX 3a/Jadax, I OIpPENENICHHs CKOPOCTH IIpoLecca, 3aAaHHOTo
dbopmynoii unu rpaduKom.

[TepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpan, ero reomerpuueckuil W Quanyeckuii cmbici. Boluucnenue
UHTEerpaia 1o bopmyie Herorona—JleitOuuia.



IHIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenune ydeOHOTO mpenMera «MaTtemaTHKa» IODKHO 00ecIeunBaTh
JOCTHUKEHHWE Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs CIEAYIOIIUX
JUYHOCTHBIX,  METAlpeAMETHBIX HW  TNPEAMETHBIX  00pa30BaTeIbHBIX
pE3yNIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'pasxxtaHCcKOE BOCIIUTAHUE:

Cc(hOPMHUPOBAHHOCTBHIO TPAXJAHCKOM TMO3UIMK  OOydaromierocss Kak
AKTUBHOI'O W OTBETCTBEHHOT'O 4WI€HA POCCHUMCKOIO OOIECTBA, MPEACTaBICHUEM
O MAaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.),
YMEHHEM B3alMOJICCTBOBATH C COIIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXTAHCKON  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MaTeMAaTHKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTHXKEHUM B APYrUX
HayKax, TEXHOJIOTHUAX, C(hepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C  MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HayKu W
NEATEeIbHOCThIO YUE€HOr0; OCO3HAaHUEM JIMYHOTO BKJIAaJla B IOCTPOCHUE
YCTOWYUBOTO OYyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peleHnH, paccyXIEHUM;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4yHbIX BHJIOB
UCKYCCTBA.

®u3nvecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUME 3HAaHUS B
UHTEpecax 30pOBOrO0 M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITUIN U OTIBIXA, pEryyisipHas pu3nueckas akTUBHOCTD); PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTBIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCOBHAHMEM LIEHHOCTH TPYIOJII00US; HHTEPECOM K
paznuyHbiM  chepaM  TpodecCHOHaTbHON  AESITENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPILATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun M peaau3oBBIBaTh COOCTBEHHBIEC >KU3HCHHBIC IUIaHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUI0 Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKOM HapaBIEHHOCTH.

DKOJIOrM4e€CKOe BOCIIMTAHUE:



c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPHI, IOHUMAHUEM BIIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLUECCOB HA COCTOSIHHUE IMPUPOJHOM H
COLIMAJIBHOM CpEeIbl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa HKOJIOTHYECKUX
npoOJjieM; OpHEHTalMel Ha TMPUMEHEHWE MATEMAaTHUYECKUX 3HAHUU IS
perieHus 3a1ad B 00JaCTH OKPYXKAIOIICH Cpenbl, TIIaHUPOBAHUS TTOCTYIIKOB U
OLICHKM UX BO3MOJKHBIX IMMOCIICICTBUAN I OKPYKAIOLIEH CPEBI.

[lenHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHNUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPAKTUKH,
MOHUMAaHUEM MAaTeMaTHYEeCKOW HAYKH KaK c(hephbl YeTOBEYECKOM JACSITEIHHOCTH,
3TanoB €€ pa3BUTHA W 3HAYMMOCTH I PA3BUTHUSL UMBUIN3ALWU; OBJIAJCHUEM
SI3IKOM MATEMATHUKH U MATEMATUYECKON KYJIBTYPOU KAK CPEJICTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITh NPOECKTHYIO M  MCCIENOBATENBCKYIO
NEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMEBI y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvuvie no3nasamenwvuvle Oeticmeus, 0becneuudarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NpoYeccos obyyarowuxcs (oceoenue
Memoo0o8  NO3HAHUS — OKpyxcailowe2o Mupa, HNpUMEHEeHUe  JO0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBrle Jornueckue neicTBU:

e BBISIBIISITh u XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIIIEHUN MEXy MOHSITUSIMU;
dbopmMyIUpoOBaThH ONPEAECTICHUS TOHSITHH; YCTaHaBJIUBATh

CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHNUS
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MNPeOOPA3OBBIBATH CYKICHHUS:
YTBEPAMUTENIbHbIE U OTpPULATENbHbIC, €IUHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpPEYMsT B (paKTaX, NAHHBIX, HAOIMIOACHUSAX U YTBEPXKICHUSX;
npeasiaraTh  KpUTEpUU 7 BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNIL;

e JIeJaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX W
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKa3aTeIbCTBA  MATEMATUYECKUX
yTBEpKJIECHUW  (IpsiMble U OT  MPOTUBHOIO),  BBICTPAUBAThH
apryMeHTaIuIo, OPUBOJUTH  TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbIE CYKJICHUS U BBIBObL;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIMN C y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3zoBbie nccienoBaTebCcKue ASHCTBUS:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIIbCKUNA  HMHCTPYMEHT
no3HaHus; (GOpMYIUPOBATH BONPOCH], (DUKCUPYIOIIKE MPOTUBOPEUUE,



mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH  CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIICPUMEHT,
HCCJIEIOBAHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYECKOIro
00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM MPOBEIEHHOTO HAOJIOICHUS, WUCCIEIOBAaHUS, OIICHUBATDH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €70 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaboTa ¢ uapopManmeii:

BBISIBIIATH JIePULIMTHI MH(DOPMALUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELLICHHUS 3a]1a4K;

BBIOMpPAaTh HMH(MOpPMALMIO M3 HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIIPETUPOBATH
MH(}OpMaALUIO PAa3TUYHBIX BUAOB U (POPM MIPENCTABICHHUS,
CTPYKTYpPUPOBAaTh HMH(MOpPMALMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
(opMax, MILTIOCTPUPOBATH TpaUUIECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALMU IO  CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanohvie KOMMYyHUKaGmMueHble Oelicmeus, 0becneuusaom
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUWUXCSL.
OoO1ieHue:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXACHHS B COOTBETCTBUHU C
YCIOBHUSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0 XOJy PEIICHMs 3a/1a4yd, KOMMEHTHUPOBATH MOJyYEHHBIN
pe3yJIbTaT;

B XO/€ OOCYKIEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCY)KAaemoun
TEMbI, TPOOJIEMBI, pEIIAEMOM 3a/1au, BbICKa3bIBATh UJEH, HALICTICHHbIC
Ha TOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYTUX YYaCTHUKOB JIHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (hopme (opMynHpoBaTh pa3HOTIACUS, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSTENbHO  BbBIOMpaTh  (dopmar
BBICTYIJIEHUS C Y4Y€TOM 3aJady TMpe3eHTaluh U OCOOEHHOCTEU
ayJIuTOPHH.

CoTpyIHHYECTBO:

NOHMMaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
UHAMBUIYabHON paOOThl MPHU PELICHUU y4eOHBIX 3a/ay; NPUHUMATh
Helb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaThb B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHUH, «MO3TOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YIICHAMH
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJaJa B OOLIUMN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.



3)  Vuusepcarvnvie  pezynamuemnvie  Oelicmeus, — odecneuusaom
Qopmuposanue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.,

Camoopranuzanus:

COCTaBISTh IUIAH, AaJNTOPUTM pEIIeHUs 3a/ladyd, BBIOMpATh CHOCO0
pelIeHrss ¢ y4€TOM HUMEIOUIUNXCA PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUaHThl PEUICHHH C y4ETOM HOBOH
uH(pOpMaInH.

CaMOKOHTpOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIaeMbIX  JEHCTBUH UM  MBICIUTEIBHBIX  MPOIECCOB, HX
pe3yNbTaTOB; BIAJETh CHOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusi MaTeMaTH4YeCKON 3a1auu;

e TIPENBHUJIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEIICHUU
3aJa4i, BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTH Ha OCHOBE HOBBIX
OOCTOATENbCTB, JAHHBIX, HAWJCHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa IEIH M YCIOBHSIM, OOBICHSATH
MPUYUHBI TOCTIKEHUS WA HEJOCTHKCHHS PE3yIbTaTOB ACSITEIbHOCTH,
HAXOJHUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoeHue y4yeOHOTO Kypca «Ainredpa M Hayajga MaTEMaTHUYE€CKOTO
aHajM3a» Ha YPOBHE cpeaHero oOiiero oOpa3oBaHMs JIOJHKHO 00ECTeYrBaTh
JOCTIDKCHHE CISAYIOIMNX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KUIACC

Yuciia v BBIYMCICHUSA

OnepupoBarTh TNOHATHUSMHU: PALMOHAJIBHOE W JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

BoinonuaTe  apudmernyeckue  onepanud ¢ palMOHAIBHBIMU U
NENUCTBUTEIBLHBIMHU YHUCIIAMHU.

BbIonHAT,  NpUONMKEHHBIE  BBIYMCICHMS,  UCIHOJIb3ys  IpaBuia
OKPYIJICHHMSI, IeTIaTh IPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUH.

OnepupoBarTh NOHATUSIMU: CTENEHb C LEIbIM MOKa3aTelieM; CTaHAapTHas
dopma 3amucu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATypaJIbHOM CTEIEHU;
UCIIOJIb30BaTh MOJIXOJAUIYI0 (OpMYy 3amucu JIEWCTBUTENIbHBIX YHCEN IS
pelIeHMs MPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHbIX.

OnepupoBarh MOHATHSMHU: CHHYC, KOCHHYC M TAaHT€HC IPOU3BOJIBHOTO
yrjia; MCMOJb30BaTh 3alKMCh MPOU3BOJIBHOIO yrja 4Yepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMoHaNIbHOE, UppalMOHAIBLHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUUECKOE YPABHEHHUE;

BoinonHsaTh npeodpa3oBaHusi TPUTOHOMETPUUYECKHUX BBIPAXKEHHUI U pelaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoInonHsaTh TpeoOpa3zoBaHus LENIbIX, PAIIMOHATBHBIX U UPPAlMOHAIBHBIX
BBIPAKEHU W  pellaTb OCHOBHBIE THUIIBI IIEJbIX, PAUUOHAIBHBIX H
UPPALOHAIBHBIX YPABHEHUI U HEPABEHCTB.



[IpuMeHATh ypaBHEHUS W HEPABEHCTBA MJIs PEIICHHS MAaTEMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HAyKH U PealbHOM JKU3HH.

MopenupoBaTh peajlbHbIE CHUTYallUM Ha S3bIKE anreOpbl, COCTABIIATH
BBIDQ)KCHMSI, YpPAaBHEHMs, HEPABEHCTBAa [0 YCJIOBHUIO 3aJayd, HCCIEI0BAThH
IIOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DYyHKIUN U TPAPUKHU

OnepupoBaTh TOHATUAMH: (YHKIHUSA, CIOCOOBI 3aJaHUsl (QYHKIIHH,
o0JjacTb OIpeaeNeHUs] U MHOXXECTBO 3HaueHu#d (yHkuuu, rpadux (yHKIUH,
B3aMMHO OOpaTHbIC (PYHKIIHH.

OnepupoBaTh MNOHATUSAMHU: UYETHOCTH M HEYETHOCTh (YHKIUHU, HYIU
(YHKIIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUIKN A pELICHUS] YpaBHEHUIA.

Crpoutb ¥ uHTaTh TpaQUKA JHHEHMHOW (YHKUHUH, KBaJAPATUUHOU
(YyHKUMU, CTENEHHON (PYHKIUHU C LEIBIM [TOKa3aTEeIIEM.

Hcnons3oBath rpagukd (QyHKIUE A1 MCCIEAOBAHHUS MPOLECCOB U
3aBUCUMOCTEN MPU pElIeHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB U PEAIbHON
KU3HU; BbIpaXaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEJIMYMHAMH.

Havaja maTeMaTH4eCKOro aHAJIHM32

OnepupoBaTh NOHATUSAMHU: TMOCIEAOBATEIBHOCTh, apu(pMeThyeckas u
re€OMETpPUYECKas MPOrPECCUH.

OnepupoBaTh MNOHATUSAMHU: OECKOHEYHO YOBIBarollas TI'€OMETpUYecKas
Iporpeccusi, CcyMMa O€CKOHEYHO yObIBaIOLIe Fr€OMETPUYECKON IIPOIPECCUM.

3aJ1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEM M MPOIPECCUM IS
pelIeHMs pealibHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpallMy HaJ MHOKECTBAMH.

Hcnonb3oBaTh TEOPETHUKO-MHOKECTBEHHBIA —ammapar Jyisl  ONHCaHUs
peanbHBIX MPOLECCOB U SIBIECHUM, MPU PEUICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEMETOB.

OnepupoBarh  MOHATUSMU:  OMNpENEICHUE, Teopema,  CIEACTBHE,
J0Ka3aTeNbCTBO.

11 KUIACC

Yucia v BBIYMCICHUSA

OneprpoBaTh NOHATHSAMU: HATYypAJIBHOE, LEJNOE YHUCIO; HCIOIb30BaTh
IPU3HAKU JEIMMOCTH LEJbIX YHCEN, pPa3loKEHUE 4YHCiIa HAa MPOCThIE
MHOKUTENU JUIs PELICHUS 3a7a4.

OrneprpoBatTh NOHATUEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBath NOHATUAMU: JIOTapu(PM YKCIIa, TECITUUHBIE U HaTypaJbHbIE
Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaATh cBOlCTBAa CTENEHU ISl NPeoOpa3oBaHUSl BBIPAXKECHMUI;
OIIEPUPOBATH MOHATHUAMMU: [OKA3ATEIIbHOE YPAaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIBI [T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonsusaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEpPKAIIUX JOrapuQMmsl;
OMepUpoOBaTh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIBI JJOTapU(MUYECKUX YPABHEHHUI 1 HEPABEHCTB.

Haxonute pemennst npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSAMU: CUCTEMA JIUHEHHBIX YPABHEHHUI U €€ PEIICHNUE;
HCIIOJIb30BaTh CHCTEMY JIMHEWHBIX YPAaBHEHWM I PEIICHUS MNPAKTUYECKUX
3az1ay.

Haxomute  pemeHuss  OpoCTEMIIMX  CHCTEM W COBOKYIIHOCTEW
palMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajlbHbIE CHUTYallUM Ha S3bIKE aureOpbl, COCTABIATH
BBIPDO)KCHMSI, YPABHEHUWsS, HEPABEHCTBA M CHUCTEMBI [0 YCJOBHUIO 3a/1ayH,
HCCJIEN0BATh IOCTPOECHHBIE MOJIENN C UCIIOJIb30BAaHUEM anmnapara aareOpsl.

DOYyHKIUN U TPAPUKHU

OnepupoBaTh TOHATHUAMHU: TEPUOAUYECKAs (PYHKIHS, TMPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH DOKCTpeMyMma (YHKIUH, HauOOJbIIee U
HauMEHbIlIee 3HAa4YeHHs (PYHKIMHM HA TPOMEXKYTKE; HCIOJIB30BaTh HX IS
uccae10BaHus GyHKINHU, 3aJaHHON rpaduKoM.

OnepupoBath NOHATHAMU: TpadUKH OKA3ATEIbHON, TOrapu(pMUIECKON U
TPUTOHOMETPUUYECKUX (DYHKIIMI; H300paxaTh UX Ha KOOPJAUHATHOMN IJIOCKOCTH
Y UCIOJIb30BATh JJIS PEIICHHS YPAaBHEHUI U HEPABEHCTB.

N300paxxatb Ha KOOPAWMHATHOM IJIOCKOCTH TpaQuKd JTHHEHHBIX
YpaBHEHUH U UCHOJIb30BaTh UX JUISl PEUIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUH.

Ucnons3oBath rpadgukd (QyHKIMA [ HUCCIENOBAHUS IPOLECCOB H
3aBUCUMOCTEHN U3 APYTUX yY€OHBIX TUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh TNOHATHSAMHU: HeNpepbiBHas  (PYHKIUSA; MPOU3BOJHAS
(YyHKUMU; UCIIOJIB30BATh T€OMETPUUECKUI U (PU3UYECKUN CMBICT MPOU3BOIHOMN
JUISL PELLICHUS 3a/1a4.

Haxonuth  OpoOW3BOAHBIE  3JEMEHTAapHBIX  (DYHKIMI,  BBIYUCIATH
MIPOU3BOHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO (PYHKIUH.

Ucnonb3oBaTh MPOM3BOAHYIO IS HCCIENOBaHUS  (QYHKIMKA  Ha
MOHOTOHHOCTh M 3KCTPEMYMbI, MPUMEHATH PE3YJNbTaThl HUCCIENIOBAHUS K
MOCTPOCHUIO TPaUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JJIs HAXOXKIAEHUS HAWJIYUIIEro PEIICHUS B
MPUKJIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBarh MOHATUSMU: TE€pBOOOpa3Has W MHTErpaji; IOHUMATh
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTErpaia.

Haxonute mnepBooOpa3Hble 3JEMEHTapHbIX  (YHKUWNA;  BBIYUCISTH
unrerpai no gopmysie Herotona—JIeitonuna.

PemaTe npukiagHeie 3a1ayu, B TOM YHCIIE COUUATBHO-DKOHOMUYECKOTO U
¢u3nueckoro - xapaktepa,  CpeICTBAMM  MaTeMaTHYEeCKOro  aHaliu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoanuecTBo 4acoB
HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HUGPOBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE pecypchl
n padoThI padoThI
MHoxecTBa
palMOHAIBHBIX U
1 CMCTBUTEIIbHBIX YHCET 14 1 bubmorexa [JOK
A ' https://m.eds00.ru/1568aba3
PauvonaneHble ypaBHEHUS
Y HEpaBEHCTBA
OyHKIIUHU U rpauKH.
5 CTy:neLII{L . ziﬁd 6 bu6nunorexa [IOK
H https://m.edsoo.ru/1568aba3
IMOKa3aTelieM
ApudmeTnueckuii KOpeHb
3 N—OM CTEICHU. 18 1 bu6nuorexa [IOK
Hppanunonanbusie https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
dopmynsl
4 T I/IFI)“OI}-;OMCT un. Tpuronom 22 1 bubmorexa [JOK
P puH-1p https://m.eds00.ru/1568aba3
€TPUYECKUE YPABHEHUS
5 ITocnegoBarensHOCTH U 5 but6mmoreka [IOK
IIPOrpeCCUu https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600MIIEHNE, 3 L but6mmorekxa [IOK

cUCTEMAaTH3aInsI 3HaHUHN

https://m.edsoo.ru/1568aba3
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11 KITACC

qucia

Ne KonuyectBo yacos
HaumenoBanue pasaesioB DJIeKTpOHHbIe (LM (POBbIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpamMMbl Bcero o0pa3oBaTesbHbIC PeCypChl
I padoThI padoThI
Crenens ¢ palliOHATBHBIM
IIOKA3aTEeJIEM. BuG LIOK
noinoTexa
1 Hoasarenbras pyuiums. 12 1 https://m.edsoo.ru/f11c4afd
IlokazarenabHble ypaBHEHUS
U HEPAaBEHCTBA
Jlorapudgmuueckas
5 GbyHKIHS. 19 bubnmnoreka HOK
Jlorapupmuueckue https://m.edsoo.ru/f11c4afd
YPaBHEHUS U HEPABEHCTBA
Tpuronomerpuyeckue
3 GYHKIIUHU U UX TpaduKy. 9 1 bu6muoreka [JOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
4 IIponsBonHasl. 24 1 bubmuoreka [JOK
IIpuMeHeHne MpOU3BOJHOU https://m.edsoo.ru/f11c4afd
5 WNHterpain u ero 9 bu6muoreka [JOK
IIPUMEHEHUS https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
6 .
Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u niensie 6 bu6muoreka [IOK

https://m.edsoo.ru/f11c4afd
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[ToBTOpenue, 060061IeHNE,

cUucCTeMaTH3alusd 3HaAaHUN

18

bubnunoreka LIOK
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoumnuectBo yacos
JJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTpoabHblie IIpakTnyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
MHOXeCTBO, OIepauu Haj bu6mmoreka [IOK
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 https://m.edsoo.ru/746d5dc
Oitnepa—Benna €
PanuonansHble yncna.
OOBIKHOBEHHBIC U bu6mmoreka [IOK
2 JIECATUYHBIC TPOOH, 1 https://m.edsoo.ru/be88809
MPOLIEHTHI, OECKOHEYHBIE 3
NePUOANYECKHUE TPOOH
Apudmernueckue
OTIEPALINH C
3 AlMOHAIbHBIMU YHCIaMHU 1 bubnuorexa LIOK
p ’ https://m.edsoo0.ru/4d7f95fe
npeoOpa3oBaHusl YHCIOBBIX
BBIPAKECHUI
[Tpumenenue apobeit u
MIPOLEHTOB ISl PELIEHUS bu6mmorexa [IOK
4 MIPUKIIAJHBIX 3a]1a4 U3 1 https://m.edsoo.ru/44dd104
pa3IMYHBIX OTpacien 6
3HAHUU U PEAILHON KU3HU
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[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS

bu6mmoreka [IOK

5 NPUKIIAIHBIX 3a1a4 U3 https://m.eds00.ru/d99d8c7
pa3IMYHBIX OTpacien 4
3HAHUW U peajbHOM KU3HU
CUCTBUTEIBLHBIC YKCJIA.
6 f’[a MOHAJILHBIC U bubmorexa [JOK
I https://m.edsoo.ru/2f36a36f
HUPPALMOHAIILHBIE YHCIIa
Apudmernueckue
—. bubmuoreka [JOK
7 “p https://m.edsoo.ru/a97a12d
JICUCTBUTEIIbHBIMHU 9
YUCIIAMU B
[TpubnmxEnnbIe
BBIYHCIICHHUS], PABUJIA bubnnoreka [JOK
8 OKpYIJICHUS, IPUKUIKA U https://m.edso0.ru/cb723fb
OILIEHKA pe3y/bTara d
BBIYUCIICHUI
ToxnmecTBa u bu6mmoreka [JOK
9 TOXXIECTBEHHBIE https://m.edsoo.ru/3a23acl
peoOpa3oBaHus S
YpaBHeHHUE, KOPEHb bubmmorexa [TOK
10 P » KOP https://m.edso00.ru/11ac68b
ypaBHEHUS o
HepasenctBo, pemenue bubmmorexa [TOK
11 P P https://m.eds00.ru/50bdf26
HEpaBEHCTBA q
12 | Meron uHTEPBAIOB bubnnorexka [JOK
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https://m.edsoo.ru/775f5d9
9

Pemenue nensix u 1poOHO-

bu6mmoreka [IOK

13 | pauMoHaNBHBIX YpaBHEHHHA https://m.edsoo.ru/6ec7al0
Y HEPABCHCTB 7
KoHnTtposbhas padoTa mo
teme "MHoXecTBa
AHOHATEHBIX H bubmuorexa [JOK
14 P . https://m.eds00.ru/1914a38
JIEMCTBUTEIIbHBIX YHCETI. 9
PauuonanbHbIe ypaBHEHUS B
Y HEpaBeHCTB"
OyHKIHUS, CTIOCOOBI
bubmunorexa [JOK
3amanus QyHKIUH.
15 https://m.edsoo.ru/226eeab
B3aumHo oOpaTHBIE ¢
byHKIIIN B
I'padux pynkuuu. O6nactb
OTIpEIeTICHUSI U MHOXKECTBO bu6mmoreka [JOK
16 | 3nHauenwii Gpynkumu. Hymn https://m.edsoo.ru/763e75e
byukun. [IpomexxyTku €
3HAKOIMOCTOSIHCTBA
YérHbIe 1 HEUETHBIS bu6mmorexa [IOK
17
byHKIUA https://m.edsoo.ru/ff4564ad
CremneHsb ¢ 1ebIM
bu6mmoreka [JOK
nokasaresneMm. CTanaapTHas
18 https://m.edso00.ru/66446d3

dbopma 3anucu
JNEHCTBUTENLHOTO Yncia

€
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Hcmnionb3oBanue
noaxossnie Gopmol
3aIIMCH JENCTBUTEIBLHBIX

bu6mmoreka [IOK

19 https://m.edsoo.ru/6eadc6f
yucen Ui peleHns 1
NPaKTUYECKUX 3a/1a4 U -
IPECTaBICHUS JAHHBIX
CrenenHas KIIMSI C
dyn bu6mmoreka [IOK
HaTypaJbHBIM U LEJIBIM
20 . https://m.edsoo.ru/3f25a04
nokasaresneM. E€ cBoiicTBa -
U rpaduk B
ApudpmeTnueckuii KopeHb bubmorexa LHOK
21 N https://m.edsoo.ru/d82c36d
HATYpaJIbHOH CTETICHN 4
99 ApudpmeTnueckuiit KopeHb bubnnorexka [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/fe7fc4db
CsoiicTBa bu6mmoreka [JOK
23 | apudMeTHIecKoro KOpHs; https://m.edsoo.ru/d0f0b26
HATypaJbHOMN CTENEHH 0
CsoiicTBa bu6mmoreka [JOK
24 | apudmMeTH4ecKoro KOpHs; https://m.edso00.ru/c338986
HATYpaIbHOMN CTETICHN )
CaoiicTBa bu6mmoreka [JOK
25 | apudmeTnyecKoro KOpHs https://m.edsoo.ru/444c4b9
HaTypaJbHON CTENEHU c
. bu6mmoreka [JOK
JlewicTBus C
26 https://m.edsoo.ru/54b815¢c
apu(MeTHUECKUMHU

5
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KOPHSIMU N—OM CTENIEHU

JeticTBus ¢ bubmuoreka [JOK

27 | apudmeTnyecKuMu https://m.edso0o.ru/83105a0
KOPHSIMHU N—OW CTEIICHU €
JeticTBus ¢ bubmuoreka [JOK

28 | apudmeTHIeCKUMH https://m.edsoo.ru/2ab1c7b
KOPHSIMH N—OW CTEIICHU c
JeticTBus ¢ bu6mmoreka [IOK

29 | apudmMeTHYECKUMH https://m.edsoo.ru/eacb053
KOPHSIMU N—OM CTENECHU c
JeticTBus ¢ bu6mmoreka [IOK

30 | apudmMernueCKMMHU https://m.edsoo.ru/8a5ada5
KOPHSIMU N—OM CTENECHU 1
Pemenne nppannoHaIbHBIX bubmaorexa IJOK

31 vpp https://m.edso00.ru/69106ae
YpaBHCHU U HEPABEHCTB -
Perenne nppainoHambHBIX bubmorexa HOK

32 vpp https://m.edsoo.ru/9362fea
YpaBHCHU U HEPABEHCTB 9
Pemenune uppanroHanbHBIX bubmorexa HOK

33 Up p https://m.edso0.ru/78d9b39
ypaBHEHU U HEPABEHCTB 1
Pemenune uppanroHanbHBIX bubmiorexa HOK

34 Up p https://m.edsoo.ru/de7ca33
ypaBHEHUI U HEPABEHCTB o

35 Pemenue nppainoHaabHbIX bubnuorexa [IOK

YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/87e5e52
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d

CgoiicTBa u rpaduK KOpHS

bubmuorexa [JOK

36 . https://m.edsoo.ru/ebOcc5e
N-oii CTeTICHH 3
CgoiicTBa u rpaduK KOpHS bubmorexa [IOK

37 . P P https://m.edsoo.ru/5f29b9b
N-o¥ cTeneHu 5
KonTponbhas padota no

eme "Apudmernyeckuii

38 TOMGHI) rllj—(()il)?l CTCIICHU bubmorexa LHOK
Kop ' https://m.edsoo.ru/f13af630
HppanronanbHbie
YpaBHEHUS U HEpaBEeHCTBA"
CuHyc, KOCHUHYC U TaHTE€HC bubmorexa HOK

39 Yo ‘ https://m.edsoo.ru/5f605ed
YHUCIIOBOTO apryMeHTa 0
CuHyc, KOCHHYC U TaHTE€HC bubmorexa [JOK

40 o d https://m.edsoo.ru/ec9f4d7
YHCIIOBOTO apryMeHTa g
ApKCUHYC, apKKOCUHYC U bub6nuoreka [IOK

41 ApPKTaHI€HC YK CIIOBOTO https://m.edsoo.ru/b8f5d49
apryMmeHra a
ApKCHUHYC, apKKOCUHYC

42 DICHILYC, apRROCHIC 1 Bbubnuorexa LIOK
APKTAHTEHC HHCTOBOTO https://m.edsoo.ru/f1ff9220
aprymeHra
Tpuronomerpuudeckas bubnnoreka [JOK

43 | OKpYKHOCTB, OTIpeCIICHUE https://m.edsoo.ru/6df195a

TPUTOHOMETPUYECKUX

0
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(GyHKUINH YUCIOBOTO
aprymMeHra

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHUE

bu6mmoreka [IOK

44 | TPUTOHOMETPUYECKHUX https://m.edso00.ru/6b61c57
(YHKIMI YKHCIIOBOTO 8
aprymeHTa
OCHOBHBIC bu6mmoreka [IOK

45 | TPUTOHOMETPUYECKHE https://m.edsoo.ru/6ed2b3b
(bopMyiibl a
OCHOBHBIC bu6mmoreka [IOK

46 | TpPUTOHOMETPUYECKHE https://m.edsoo.ru/fcdd2a2
(bopMyiibl €
0

47 CHOBHBIC bubmuoreka [JOK
TPHTOHOMETPHECAC https://m.edsoo.ru/b8a0ff2f
bopMyIbl
OCHOBHBIE bu6mmoreka [IOK

48 | TpUTOHOMETpPUYECKHE https://m.edsoo.ru/12d1413
bopMyIbI c
[TpeoGpa3oBanue bubmmoreka [IOK

49 | TPUTOHOMETPUYECKUX https://m.edsoo.ru/e248c5f
BBIPKECHUI c
[TpeoGpa3oBanue bubmmoreka [IOK

50 | TpPUTOHOMETPUYECKUX https://m.edsoo.ru/09ba5b3
BBIPAKEHUI d

51 | IlpeobpazoBanue bubnuorexa [IOK
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TPUTOHOMETPUYECKUX https://m.edso00.ru/1f4655d
BBIPAKCHUM a
[IpeobpaszoBanue bubnuoreka [IOK

52 | TPUTOHOMETPUYECKUX https://m.edsoo.ru/76ce995
BBIpKEHHI 8
IIpeoOpazoBanue bubnuorexa [JOK

53 | TpPUTOHOMETPUYECKUX https://m.edsoo.ru/8fa598b
BBIPKCHUI )
Pemenue bu6mmorexka [IOK

54 | TPUTOHOMETPUYECKUX https://m.edsoo.ru/6baefel
ypaBHEHHH 9
Pemenue bu6mmoreka [IOK

55 | TpUTrOHOMETPUYECKUX https://m.edsoo.ru/a1f8d14
ypaBHEHUH 1
Pemenue bu6mmoreka [IOK

56 | TPUTOHOMETPUYECKUX https://m.edsoo.ru/65a0f2d
ypaBHEHHUH 0
Pemenue bu6mmoreka [IOK

57 | TPUTOHOMETPUYECKUX https://m.edsoo.ru/0d8a770
ypaBHEHUIH d
Pemenue bu6mmnoreka [JOK

58 | TpPUTOHOMETPUYECKUX https://m.edsoo.ru/cec2877
ypaBHEHHUH 4
Pemenue bu6mmnoreka [JOK

59 | TpuTOHOMETPUYECKUX https://m.edsoo.ru/e6eec65

YpaBHEHUU

0
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https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/e6eec650

O060011IEHIE 10 TEMAM

"OCHOBHBIE
TPUTOHOMETPHUYECKHE bubmorexa [JOK
60 https://m.edsoo.ru/ae44ac4
bopMyIIBI. c
Tpuronomerpudeckue B
ypaBHEHUS"
KoHTtposbHas padoTa mo
TeMe "D@opMyibl
TPUTOHOMETPHH. bubmorexa HOK
61 https://m.edsoo.ru/b46a822
TpuronomeTpudeckue g
ypaBHeHus'""/Bceepoccuiicka B
s IpOBEepOYHas pabora
Hrorosas KOHTpOJIbHASA bubnuorexa [JOK
62 | pabota/ Bcepoccuiickas https://m.edsoo.ru/188bbf6
nmpoBepoyHasi paboTa c
O000menue,
CHCTEMAaTH3alMs 3HAHUH 3a bu6mmoreka [IOK
63 | Kypc anredpsl U Havya https://m.eds00.ru/33e6629
MaTeMaTUYECKOT0 aHaJIn3a [
10 kmacca
Apudmerndeckas u
reoMeTpHryuecKas
IIPOrPECCHUHU. bubnuorexa [IOK
64 Hcnonp3oBanue https://m.eds00.ru/d36669f

IIPOTPECCUU IS PELLIEHUS
peaNbHBIX 33/1a4
IIPUKJIAJHOTO XapakTepa

8



https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8

BeckoneuHo yObIBaromas
reoMeTpUIecKas

Hporpeceis. Cynmma bu6mmoreka [IOK

65 POTP M . 1 https://m.edsoo.ru/1cbf72b
OECKOHEYHO YOBIBArOIIICH 1
reOMETPUUYECKOMN B
MIPOTPECCHH
dopmyna CI0KHBIX Bubmorexa ITOK

66 pMYy 1 https://m.eds00.ru/538fc43
MIPOIICHTOB 7
dopmyia CI0KHBIX bubmmorexa [TOK

67 pMy 1 https://m.edsoo.ru/c2627ec
MIPOIICHTOB a
O000mmenue,
CHCTEeMaTu3alys 3HaHUH 3a bu6mmoreka [JOK

68 | Kypc anredpsl U Haya 1 https://m.edso0o.ru/49f1b82
MaTeMaTUYSCKOro aHajau3a 7
10 xnacca

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827

11 KITACC

Y HEpaBEHCTBA

N KoanuectBo yacos DJIeKTPOHHbIE
[
; Jara uu@poBbie
n/ Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
Crermnensb ¢ palmoOHaIbLHBIM bubmmorexa [IOK
1 P 1 https://m.edsoo.ru/a52939b
MoKazaresiem 3
bubnuorexa [JOK
2 CBoiicTBa cTENEHU 1 https://m.edsoo.ru/ff60140
8
[IpeoOpazoBanue bubmuorexa [IOK
3 BBIPAXKECHUM, COAECPIKALUX 1 https://m.edsoo.ru/3d87e24
palOHAIBHEIE CTETICHU 8
[TpeoGpa3oBanue bubmuorexa [IOK
4 BBIPAXKECHUM, COACPIKALUX 1 https://m.eds00.ru/343c6b6
panuoHaIbHbIE CTENIEHU 4
[TpeoGpa3oBanue bubmuorexa [IOK
5 BBIPAKECHUM, COAECPIKALUX 1 https://m.eds00.ru/4064d35
panuoHalbHbIE CTENIEHU 4
ITokazarenbHbIe ypaBHEHHUS bubmorexa [JOK
6 P 1 https://m.edsoo.ru/be76320
Y HEPaBEHCTBA c
[Toka3zaTenbHble ypaBHEHUS bubmorexa I[JOK
7 P 1 https://m.edso00.ru/3d40800

9



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009

IToxazaTennHBIE YpaBHCHUA

bubnunoreka LIOK

8 https://m.edsoo.ru/bd5ffOe
Y HEPaBEHCTBA c
bubnunoreka LIOK
[TokazaTenbpHBIC ypaBHEHUS
9 https://m.edsoo.ru/cebf10c
Y HEPaBEHCTBA 6
bubmunoreka IIOK
[TokazarenbHbIC YpaBHEHUS
10 https://m.edso0.ru/536de72
1 HEPaBEHCTBA -
bubnuorexa [JOK
[TokazarenpHas HyHKIHSA,
11 R . https://m.edso0.ru/85bc813
e€ cBolicTBa U rpaduk 5
KoHTtposbHas padoTta mo
teme "CTeIeHsb ¢
palOHAIILHBIM bu6muoreka [JOK
12 MOKa3aTeIIeM. https://m.edsoo.ru/58e8e2f
[MokaszarenbHas QyHKIHS. 2
IToka3aTenbHbIE ypaBHEHUS
1 HepaBeHcTBa"
bubanoreka LIOK
13 Jlorapugm ymncna https://m.edsoo.ru/3e3230d
4
but6mmorekxa [IOK
JlecaTUuHBIE U
14 https://m.edsoo.ru/lea7216
HaTypaJlbHbIe TorapuQMbl >
15 [TpeoGpa3oBanue bubmuotexa [IOK

BBIPAXKEHUI, COJIEPHKAITUX

https://m.edsoo0.ru/da48154



https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c

Jorapupmbl c
IIpeoOpazoBanue bubmmoreka [JOK
16 BBIPAXEHUI, COIepIKaLINX https://m.edsoo.ru/4beff03
sorapudmel b
IIpeoOpazoBanue bubmmoreka [JOK
17 BBIPKEHUI, COAEPIKALIUX https://m.edsoo.ru/fe189f2
JorapuQMmeI d
IIpeoOpazoBanue bubmuoreka [IOK
18 BBIPOKCHHM, COACPIKAIITUX https://m.edsoo.ru/fadb8aa
sorapuQMel 5
bubmuorexa [JOK
JI
19 orapuirieckie https://m.eds00.ru/3034724
yYpaBHEHHSI 1 HEPABEHCTBA .
bu6nuorexa [IOK
JI
20 orappmiricciie https://m.edso00.ru/712ac2d
ypaBHEHHS U HEpPAaBEHCTBA 9
bubanoreka LIOK
J
21 oraphpmiricciie https://m.edsoo.ru/9e3f4bc
yYpaBHEHHS U HEPAaBEHCTBA 9
bubanoreka LIOK
JI
22 orapupmriccie https://m.edsoo.ru/15bclcf
YpaBHEHMSI U HEpaBEHCTBA b
Jlorapudmmueckas bubmuorexa [IOK
23 byHKIUMS, €€ CBOWCTBA U https://m.edsoo.ru/d68bbe9
rpaduk d
24 Jlorapudpmuueckas bubnmnorexa [JOK

byHK1Ms, €€ cBOMCTBa U

https://m.eds00.ru/9d10205



https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051

rpaduk 1
Tpuronomerpuueckue bubmmoreka [JOK

25 ¢$yHKIMH, UX CBOIICTBA U https://m.edsoo.ru/beeff64
rpaduku 6
Tpuronomerpuueckue bubmmoreka [JOK

26 GbyHKIIMH, UX CBOWCTBA U https://m.edsoo.ru/d2e4601
rpaduku b
Tpuronomerpuyeckue bubmuoreka [IOK

27 GbyHKIIMH, UX CBOWCTBA U https://m.edsoo.ru/ba9da96
rpaduku d
Tpuronomerpuyeckue bubmuoreka [IOK

28 (byHKIIMH, UX CBOWCTBA U https://m.edsoo.ru/24ab3c5
rpaduku 3
[Tpumepsl bubmuoreka [JOK

29 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/5272b9a
HEPaBECHCTB 1
[Ipumepsr bu6muoreka [JOK

30 TPUTOHOMETPUUECKHUX https://m.eds00.ru/0c83739
HEPaBCHCTB 7
[Tpumepst bubmuorexa [IOK

31 TPUTOHOMETPUUECKUX https://m.edsoo.ru/e6e1901
HEPABEHCTB f
[Tpumepst bubmuorexa [IOK

32 TPUTOHOMETPUUECKUX https://m.eds00.ru/0f903c7
HEPaBEHCTB 5

33 KonTponbHas padoTa 1mo bubmmoreka [JOK



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75

teme "Jlorapupmuueckas
byHKIHS.
Jlorapudpmuaeckue
YpaBHEHUS U

HepaBeHCTBa. TpuroHomeTp
n4ecKrue GyHKLIUHU U UX
rpa¢uku. Tpuronomerpuye
CKH€ HepaBeHcTBa"

https://m.eds00.ru/1013072
7

bubmuorexa [JOK
34 HenpepsiBable pyHKINN https://m.edsoo.ru/403bfb0
d
Meron UHTEPBAJIOB JUIS bubmmorexa [IOK
35 8 P 8 https://m.eds00.ru/6db0b42
pelIeHus HepaBEeHCTB 3
Meroxa UHTEPBAJIOB [T bubmmorexa [JOK
36 8 P 8 https://m.edsoo.ru/0adbcel
pelIeHusi HepaBeHCTB b
bubanoreka LIOK
37 [TpousBomHas QyHKITHH https://m.eds00.ru/0731ad3
d
but6mmorexa [IOK
38 [TpousBoHas GyHKIIUH https://m.eds00.ru/723dd60
8
['eomeTpuueckuii u bubmuoreka [IOK
39 (UBHYECKUIN CMBICIT https://m.edsoo.ru/6c8d36f
IPOM3BOIHOM f
40 ['eomeTpuueckuit u bu6muoreka [JOK



https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff

du3uvecKkuit CMbICT

https://m.edsoo.ru/a413eca
9

MIPOU3BOAHOMN J
TpOH3BOMHLLE bubnunoreka LIOK

41 p g . https://m.edsoo.ru/c7550e5
3JIEMEHTApHBIX (PYHKIMH f
hOM3BONHLLE bu6muoreka [IOK

42 P A . https://m.edsoo.ru/14ab3cd
3JIEMEHTApHBIX (PYHKIUH b
IIpousBoagHas CyMMBl, bubnmnorexka HOK

43 MIPOM3BEICHHUS, YaCTHOTO https://m.edsoo.ru/c12a055
GyHKIMI 2
IIpousBoagHas CyMMBl, bubnmnoreka HOK

44 MIPOM3BEICHHUS, YaCTHOTO https://m.edso00.ru/d598f20
GyHKIMI 1
IIpousBogHas CyMMBI, bubmuoreka [IOK

45 IIPOU3BENIEHUS, YACTHOTO https://m.edsoo.ru/1de34d4
GyHKumii d
[TpumeHeHMe POU3BOTHON
K UCCIIEIOBaHMIO (DYHKITHIA bubmorexa [TOK

46 i https://m.edsoo.ru/17af2df
Ha MOHOTOHHOCTb U 9
OKCTPEMYMBI B
[TpumeHeHne TpOU3BOTHON
K UCCIIEIOBaHMIO (DYHKITHIA bubmorexa [TOK

47 i https://m.edsoo.ru/a8cabad
Ha MOHOTOHHOCTH U 4
OKCTPEMYMBI B

48 ITpumeHeHne npon3BOgHON bubmuotexa [IOK



https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4

K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTH U
9KCTPEMYMBI

https://m.edsoo.ru/0b411ed
d

IIpuMeHeHne mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI

but6mmoreka [IOK

49 https://m.edsoo.ru/caf9bd?2
Ha MOHOTOHHOCTB U F
3KCTPEMYMBI -
Haxoxnenue HanOoJbIIero bu6nmoreka [IOK

50 Y HAaUMEHDIIETO 3HAYEHUS https://m.edsoo.ru/fac78f0
(GyHKIHH HA OTpE3Ke 5
Haxoxxnenune HanOoJIbIIEro

51 a MﬂeHBHIeI‘O 3HAYEHUS bubmorexa HOK
1 Hau

https://m.edsoo.ru/fb6a8acf

(GyHKIIMM Ha OTpe3Ke
Haxoxxnenune HanOoJIbIIIEro

52 HaI/IMﬂeHLHICFO 3HAYEHUS bubmorexa HOK
51

https://m.edsoo.ru/cffcb7e5

(GyHKIIMM Ha OTpe3Ke
Haxoxxnenne HanOoJIbIIIero bubanoreka LIOK

53 A HaUMEHbBIIIEr0 3HAYECHUS https://m.edso0.ru/d946991
(YHKIMU Ha OTPE3KE 6
Haxoxnenre HanOoIbIIIero but6mmorexa [IOK

54 Y HAaUMEHBIIIETO 3HAaYEHUS https://m.edsoo.ru/ad15000
(GyHKIIMY Ha OTpe3Ke €
Haxoxnenre HanOoIbIIero but6mmorekxa [IOK

55 Y HAaUMEHBIIIETO 3HAaYEHUS https://m.edsoo.ru/86adcbf
GyHKIMM HA OTpE3Ke d

56 ITpumeHeHne npon3BOgHON bubmuotexa [IOK



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd

JUTSL HAX 0K IICHHUST
HAWTYYIIETO PEIIeHUs B
NPUKJIAJIHBIX 3a/1a49ax, JUIs
OTIpeIeNICHUs] CKOPOCTH
nporiecca, 3aJJaHHOTO
dbopmyioi uiu rpapuKoM

https://m.edso0.ru/13205d8
0

KoHTtposbHas padoTta mo
teme "IIpousBoHas.

bubmnoreka IIOK

57 https://m.edsoo.ru/f8ed5f9
[Ipumenenue 9
MPOU3BOAHOM" B
bubnuorexa [JOK
[TepBooOpasnas. Tabauia
58 pROObpasad it https://m.edsoo.ru/d777edf
epBOOOPA3HBIX 3
[TepBooOpasnas. Tabmauna bubmorexa [JOK
59 https://m.eds00.ru/30c3697
epBOOOPA3HBIX b
Wurerpai,
. bu6nuorexa [IOK
TEOMETPHYCCKHN U
60 B} https://m.eds00.ru/391272¢
buznYeCcKuit CMBICT 9
HHTErpaja B
Wurerpai,
. bubnunorexa LIOK
TCOMETPHYCCKHUIA 1
61 . https://m.edsoo.ru/d359fb5
bu3HYECKU CMBICT F
HHTErpaia -
Wurerpai, bubnunorexa LIOK
62 TE€OMETPUYCCKUH H https://m.edsoo.ru/07eb464

bu3NYECKU CMBICT

b



https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b

WHTETpaja

Brrancnenue HHTErpaia 1o

bubnunoreka LIOK

63 dbopmyie https://m.edsoo.ru/b9b225¢
Herorona—JleiiOnuna 3
Beruucienne uHTETpaia mno bubnuorexa [JOK

64 dbopmyie https://m.edsoo.ru/b800deb
Herorona—JleiiGuuna 4
Brluncnenue naTerpaia no bu6mmoteka [IOK

65 dbopmyre https://m.edsoo.ru/f5eed07
Hprotona—Jleiioauia 5
Briuncnenue naTerpaia mno bu6mmoteka [IOK

66 dbopmyre https://m.edsoo.ru/41da431
Herorona—JleliOuuia a
CucteMbl TUHEHHBIX bubnnorexa LHOK

67 . https://m.eds00.ru/b648235
ypaBHEHUU 3

. bubanoreka LIOK

CucTeMbl TUHEHHBIX

68 . https://m.edsoo.ru/5ab8386
ypaBHEHUU 4
Pemenne npukitaiHbIx
32114 ¢ TOMOLLIBIO bubnunorexa LIOK

69 N https://m.edsoo.ru/a4d65¢ee
CHUCTEMBI JINTHCHHBIX 5
yYpaBHEHUN B
Pemenue mpukiaHbIx bubnunorexa LIOK

70 3aJ1a4 C TIOMOIIIBIO https://m.edsoo.ru/aa5962e

CHCTEMBI JIMHEMHBIX

1



https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1

ypaBHEHUI

Cucremsl COBOKYITHOCTH
OCJIbIX, palluOHAJIBHBIX,

HpPAIHOHATEHBIX but6mmoreka [IOK
71 ’ https://m.eds00.ru/4819047
MOKA3aTeIbHBIX, )
J0rapuPpMHUECKUX B
YpaBHEHHIA U HEPABCHCTB
CucTeMbl ¥ COBOKYITHOCTH
IEJIBIX, PAIIHOHAIBHBIX,
bubnuorexa [JOK
UPPaAlMOHATILHBIX,
12 https://m.edsoo.ru/2dbd385
MOKAa3aTe/IbHbIX, 9
JorapuGpMUIECKUX B
YPaBHEHHIA U HEPABCHCTB
CHcTeMBI U COBOKYITHOCTH
TEITBIX, PAIIMOHATIBHBIX,
bubanoreka LIOK
UppaIMOHATBHBIX,
73 https:/m.edsoo.ru/7ab8d17
NOKa3aTebHbIX, .
JOTapUPMHUUECKUX -
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH
IEINBIX, PAIIOHATBHBIX,
but6mmorekxa [IOK
UppaIMOHATIbHBIX,
74 https://m.edsoo.ru/81cccfe
MOKAa3aTeIbHBIX, 9
JorapupMUUECKUX -
YpaBHEHUH U HEPABEHCTB
75 Hcnonb3oBanue rpadukoB bubmuotexa [IOK

GYHKIUNA 7151 peIIeHUs

https://m.eds00.ru/039949b
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YpPaBHEHUU U CUCTEM

f

Hcnons3oBanue rpadukoB

bubnunoreka LIOK

76 GYHKIHH IS pereHUs https://m.edsoo.ru/a7d95f7
YpPaBHEHUU U CUCTEM 9
[IpumeHeHnue ypaBHEHUMH,
CUCTEM U HEPABEHCTB K
€IICHUIO MAaTEMaTUYECKUX bubmorexa LOK
77 P https://m.edsoo.ru/ca878de
3a/1a4 U 3a/1a4 U3 b
pa3InYHbIX 0bJslacTen B
HayKU U PEAIbHON KU3HU
Konrtpomnbnas padora mo
" bu6nunorexa [IOK
teMe "HHTerpan u ero
78 https://m.eds00.ru/471c735
npuMmeHenus. Crucremsl b
ypaBHeHUI" B
HarypanbHble u nemnbie bu6muoreka [JOK
79 yKclia B 33Jja4ax U3 https://m.edsoo.ru/3cee132
pEATbHOM KU3HU 7
HarypanbHble u nemnbie bu6muoreka [JOK
80 Yrcya B 3aJa9ax u3 https://m.edsoo.ru/a35a131
pEATBHOM KU3HU d
Harypainbnslie u nensie bu6muoreka [JOK
81 YHClla B 33Jja4ax U3 https://m.edsoo.ru/ef10c4f
peanbHON KU3HU 9
bubnunorexa LIOK
[Ipu3Haku genumoctr
82 https://m.eds00.ru/51696a6

OEIBIX YUCECII

7



https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
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HpI/I3HaKI/I JACIIUMOCTHU

bubnunoreka LIOK

83 https://m.edsoo.ru/fab81c0
LEJIBIX YHCEIT .
ITpu3HaKu JETMMOCTH buGnuorexa [IOK

84 P A https://m.edsoo.ru/ef2c6e4
LEJIBIX YHCEIT 3
[ToBTOpenwue, 0600mEeHNE, bu6nuorexa [IOK

85 CHCTeMaTU3alUsl 3HAHMIA. https://m.eds00.ru/0312cf8
YpaBHeHUA c
[ToBTOpEHHE, 0000IICHUE, bubmnoreka IIOK

86 CHCTeMaTU3alI1sl 3HAHMIA. https://m.edsoo.ru/247d2fe
YpaBHeHUA 7
[ToBTOpEHHE, 0000IICHUE, bubmnoreka IIOK

87 CHCTEeMaTH3aIus 3HaHUH. https://m.edsoo.ru/e8h8772
YpaBHeHU 9
[ToBTOpenue, 06001IIEHNE, bu6mmoreka [JOK

88 cHCTEeMaTH3alus 3HaHUH. https://m.edsoo.ru/1bf2fb9
YpaBHeHUs 8
[ToBTOpenue, 06001IIEHNE, bu6mmoreka [JOK

89 CHCTEeMaTH3alus 3HaHUH. https://m.edsoo.ru/9c44c6c
YpaBHeHUs a
[ToBTOpenwue, 06001IIeHNE, bubnuoreka [JOK

90 CHCTEMAaTH3aIus 3HaHUH. https://m.edsoo.ru/337aad5
YpaBHeHUs 9

but6mmorekxa [IOK

IToBTOpenue, 0000IIEHHE,

91 BTOPEHIE, HHer https://m.edsoo.ru/a86014e

cUCTeMAaTHU3alus 3HAHWN.

1
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HepasencrBa

[ToBTOpEHME, 0000IICHNE,

bubnunoreka LIOK

92 CHCTEMAaTU3aLMs 3HAHUH. https://m.edsoo.ru/5¢45a60
HepasencrtBa a
[ToBTOpEeHME, 0600IIECHUE, bubnunoreka LIOK

93 CcHCTEeMaTH3aIus 3HaHUH. https://m.edso0.ru/19304ab
Hepasencrtpa a
[ToBTOpEHHE, 0000IICHUE, bubmnoreka IIOK

94 CHCTEMAaTH3aLMs 3HAHUI. https://m.edsoo.ru/c3d4b28
Hepasencrsa 2
[ToBTOpEHME, 0000IICHNE, bubmnoreka IIOK

95 CHCTEMAaTH3aLMs 3HAHUI. https://m.edsoo.ru/a20b8a4
Cucremsl ypaBHeHUH c
[ToBTOpenue, 06001IIEHNE, bu6mmoreka [JOK

96 CHCTeMaTH3alus 3HaHUH. https://m.edso0.ru/a012476
CucreMbl ypaBHEHUN d
[ToBTOpenue, o6odIIEHNE, bu6nuorexa [IOK

97 CHCTeMaTH3alus 3HaHUH. https://m.edsoo.ru/d620c19
DOyHKIKT 1
[ToBTOpenwue, 0600IIEHNE, bubnunorexa LIOK

98 CHCTEMaTH3aIMsl 3HAHMIA. https://m.eds00.ru/7017196
dyHkIUn f
Hrorosast KOHTpOJIbHAS bubnmorexa LOK

99 p https://m.edso0.ru/513c988
pabora 9

100 | MWroroBas KOHTpOJIBHAS bu6muoreka [JOK
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pabora https://m.eds00.ru/2276973
O0001enue,
CcHUCTeMaTH3aIvs 3HaHUH 3a bubnuotexa [JOK

101 | xypc anreGpbl 1 Haval 1 https://m.edsoo.ru/3330f7e
MaTeMaTHYeCKOTrO aHaIn3a f
10-11 xnaccoB
O000mmenue,
CHCTEeMaTU3alys 3HaHUH 3a bu6nmoreka [IOK

102 | xypc anreOpbl 1 Haval 1 https://m.edsoo.ru/cead345
MaTeMaTU4YECKOT0 aHaJIn3a €
10-11 knaccoB

OBLIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMUBI

10 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero

pe3yjabTara 001ero oopazoBaHus
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSMH: PAIlMOHAIBHOE W JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAS W JECATHYHAsl IPOOb,
' IPOLICHTEI
1.2 BoinonHsaTe apudmeTnyeckue onepanyy ¢ pallMoHaIbHBIMU U JEHCTBUTEIbHBIMY YHCIIaAMU
13 BremonHsaTe npuOnmKEHHBIE BBIYUCICHUS, UCTOIB3Ys MpaBUIa OKPYIJICHHUA, JAeNaTh MPUKUIKY U OIEHKY
pe3yJsbTaTa BBIYUCICHNAN
OnepupoBaTh MOHATUSAMHU: CTENEHb C LEIbIM IOKa3aTejaeM, CTaHAapTHas (opMa 3amucu JAeHCTBUTEIHLHOTO
14 YKclla, KOPEHb HAaTypaJbHOM CTENEHU; HCI0JIb30BaTh MOAXOASAIIYI0 (POpPMY 3alUCH JEHCTBUTENBHBIX YUCEI
JUISI pEIIEHUs TPaKTUUECKUX 3a]]a4 U IPECTaBICHUS JaHHBIX
15 OnepupoBaTb MOHATHSAMHM: CHHYC, KOCMHYC W TaHTE€HC IIPOU3BOJBHOIO YyIJa; MCIIOJIb30BaTh 3alKCh
POM3BOJILHOTO yIJIa Yepe3 0OpaTHbIe TPUTOHOMETpUYECKHe QYHKIINN
2 VYpaBHeHUs 1 HEPABEHCTBA
21 OnepupoBaTh NOHATHUAMHU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJOE, PALlMOHAIBHOE, UPPaALMOHAIBHOE
' YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPaBHEHUE
. BITTOJIHATH NPE00pa30BaHMsI TPUTOHOMETPUYECKHUX BBIPAKEHHI U peliaTh TPUTOHOMETPHUYECKIE YPaBHEHUS
2.2 B 0 y
2.3 BrimonusaTe mpeoOpa3zoBaHus LEIBIX, PAMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUI U pelaTh OCHOBHBIC




THUIIBI HECJIBIX, pPAIMOHAJIBHBIX U UPPALMOHAJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

[TpuMeHATH ypaBHEHHS U HEPABEHCTBA JJISl PEIICHUSI MATEMaTHYECKUX 3aJa4 M 3a]a4 U3 PA3IUYHbIX 00sacTen

24 HAYKM M PEAIbHOM JKU3HU
25 MonenupoBaTh peaibHble CUTYAIlluU Ha SI3bIKE aJIreOpbl, COCTABIISATH BHIPAYKEHUS, YpaBHEHMsI, HEPABEHCTBA 110
YCIIOBUIO 33/1a4M, UCCIIE0BATh MOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopbl

3 OyHKIUYU U TpapuKu

31 OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3adaHus (YHKIUH, 00JacTb ONpEeAeNeHUS U MHOMXKECTBO
' 3HaueHu# QyHkuuu, rpaduk QyHKINUN, B3AUMHO 00paTHbIe (PYHKIIUN

32 OnepupoBaTb MNOHATUAMU: UYETHOCTb M HEYETHOCTh (QYHKIUH, HYIH GYHKIUH, HOPOMEKYTKU
' 3HAKOIMOCTOSIHCTBA

3.3 Hcnonp3oBate rpaduky GyHKIMIA 1151 peHICHUs] ypaBHEHUH

3.4 Crpoutb U uyMTaTh rpaduky JUHEHHON (YHKIMHU, KBaJpaTUYHON (DYHKIMH, CTENEHHOM (YHKIMHU C LeIbIM
' nokasaresem

35 Hcnonp3oBate rpadukn GyHKOHUNA A7 UCCIIEIOBAaHUS MPOLECCOB M 3aBHCUMOCTEH MPH PEUICHWH 3a/1ad U3
' JPYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU, BEIPAXKaTh POPMYIIaAMHU 3aBUCHMOCTH MEXy BETHUYMHAMUA
4 Hauana maremMaTHueckoro aHajinza

4.1 OnepupoBaTh MOHATUSAMU: TIOCIIET0BATEIBHOCTD, apupMETHUECKast U TeOMETpUUYECcKast IPOrpPecCuu

42 OnepupoBaTh NOHATHAMM: OECKOHEUHO YOBIBaIOIIass T€OMETpHYECKas Mporpeccus, CymMma OECKOHEUHO
' yOBIBaroIIei reOMETPUIECKON MPOrpeccHu

4.3 3amaBaTh MOCIEOBATEIIHHOCTH PA3IMYHBIMH CTIOCOOaAMHU

44 Hcnonb30BaTh CBOMCTBA MOCIEI0OBATENBHOCTEH U MPOTPECCUil Ui PELIeHHs pealbHBbIX 3a/1a4 MPUKIATHOTO
' Xapakrepa
5 MHoxecTBa 1 JIOTHKa




5.1 OHGpI/IpOBaTI) IMOHATHUAMMK: MHOXKECTBO, OII€pallii HaJl MHOXCCTBaAaMU

Hcmons30BaTh TeOpCTI/IKO-MHO)KCCTBeHHBIfI amnrmapar ajid OIrMCaHud PCaJIbHBIX IMPOLCCCOB U SIBJIGHI/If/’I, npu

5.2
pELICHUH 3aJ1a4 U3 APYTUX YIeOHBIX IPEIMETOB
5.3 OnepupoBath NOHATUSAMU: OIpe/IeJIeHIEe, TEOpeMa, CIe/ICTBUE, 10Ka3aTeIbCTBO
11 KUIIACC
Kox npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
pe3yJbTarta cpeHero oouero od0pa3oBaHusi
1 Yucna v BIYUCICHUS
11 OnepupoBaTh NOHATHAMHU: HATYPAIBHOE, LIEJI0€ YNUCIIO; UCIOIb30BaTh IPU3HAKU JEIUMOCTH LEJIBIX YUCEIL,
' pa3I0KEHUE YNCIIa HA TIPOCTHIE MHOYKUTENHN JUIsl PEIICHUS 3aa4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHb C PAlMOHAIBHBIM [TOKA3aTEIeM
1.3 OnepupoBath MOHATUAME: JIOTapudM Yncia, JECITHUHbIE U HATypalbHbIE Torapu(Mbl
2 VYpaBHEeHUs 1 HEpaBEHCTBA
[IpuMeHsATH CBOWCTBA CTENEHH Ui MNpeoOpa3oBaHMsl  BbIPAKEHUI, ONEpUpPOBaTh MOHATUSAMMU:
2.1 MIOKA3aTeIbHOE YPABHEHME M HEPABEHCTBO; pEIIaThb OCHOBHBIE THUIIBI IOKA3aTEJIbHBIX YypPaBHEHUN U
HEPABEHCTB
BemonHsaTe mpeoOpa3oBaHUsA  BBIPAXKEHUN, COJIEp)KAlIUX JIOTapu(Mbl; ONEpPUPOBaTh IOHATHUIMHU:
2.2 jorapumuyueckoe ypaBHEHHE U HEPaBEHCTBO; pelIaThb OCHOBHBIE THIIBI JIOTapU(PMUUYECKUX ypaBHEHUH U
HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmmux TpPUroHOMETPUYECKIX HEPABEHCTB
24 OnepupoBaTh MOHATHSAMM: CHCTEMA JIMHEHHBIX YpPaBHEHMH M €€ pEHICHME; HCI0JIb30BATh CHUCTEMY




JIMHEMHBIX ypaBHeHI/Iﬁ AJIA pECIICHUS IMPAKTUYCCKHUX 3a1a4d

2.5 Haxoauts pemieHust IpoCTEUIINX CUCTEM M COBOKYITHOCTEH PALMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB
26 MozenupoBaTh peajibHble CUTYalMH Ha SI3bIKE alreOpbl, COCTaBIIATh BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA
' Y CUCTEMBI 110 YCJIOBHIO 33/1a4M, UCCIIEI0BATh IOCTPOCHHbBIE MOJIEIIH C UCIIOJIb30BAaHUEM ammapara ajireOpbl
3 OyHKIUHU U TpapuKu
OnepupoBaTb MNOHATHUAMH: NepHOAMYEcKas (YHKLIMSA, HPOMEXKYTKM MOHOTOHHOCTH (YHKIHMH, TOYKH
3.1 9KCTpeMyMa (YHKIUH, HanOoJIbIee U HaUMEHblIee 3HAUCHUsT (PYHKIMHY Ha MPOMEXKYTKE; HUCIIOJIb30BATh UX
JUIsL MCCIIeI0BaHusl (QYHKIMHU, 3aJaHHON Tpadukom
3.9 OnepupoBaTh MOHATHAMHU: TpadUKN MOKA3aTEIbHOM, JTorapuMUUECKOil U TPUTOHOMETPUYECKUX (DyHKLNH;
' n300pakaTh UX Ha KOOPIAMHATHOM IJIOCKOCTH U UCIOJIb30BATh JUIsl PELIEHUs] YpaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAWHATHOH IUIOCKOCTH TpadUKW JUHEWHBIX YpPaBHEHMH M HCIIOJIB30BaTh HMX JUIS
' peneHusl CUCTEMBI JINHEWHBIX YPaBHEHUU
3.4 Hcnonb3oBate rpaduku GYHKUMH A MCCIEIOBaHUS IMPOLECCOB M 3aBUCHUMOCTEH W3 IPYruX Yy4eOHBIX
' TUCIUATUTAH
4 Hayvayia maTemaTHueckoro anaumsa
41 OnepupoBaTb  MOHATHSAMU:  HeOpepbiBHas  (QYHKUUS, TMPOM3BOAHAS  (DYHKIUHM;  HCIIOJIB30BATh
reoMeTpUYecKui ¥ PU3NYEeCKH CMBICI TPOM3BOIHOM ISl pELIeHUs 3a1a4
49 HaxonuTte npou3BOAHbBIE 3IEMEHTAPHBIX (PYHKIMH, BBIUUCISTH IMPOU3BOJHBIE CYMMBI, NPOU3BEACHMUS,
' 4acTHOTO QYHKIHMIA
43 Hcnonb30BaTh NPOU3BOIHYIO Il UCCIENOBaHUS (DYHKIIMM Ha MOHOTOHHOCTb U HKCTPEMYMBI, TIPUMEHSTh
' pe3ysbTaThl UCCIEA0BAHM K IOCTPOCHUIO Tpa(uKoB
44 Hcnonbs30BaTh NMPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIYYIIErO PElIeHUs B INPUKIAIHBIX, B TOM YHCIIE
' COIIMAIbHO-OKOHOMUYECKHX, 3a]1a4ax
4.5 OnepupoBaTh NOHATHAMU: IEpBOOOpA3HAs U UHTETPajl; MOHUMATh T€OMETPHUECKUI U (PU3MUECKUI CMBICI




HHTErpaia

4.6

Haxonute nepBooOpa3Hble 3JIEMEHTApPHBIX (YHKIWH, BBIUYUCIATH HWHTErpaid mo ¢opmyne HproToHa —
JleitOnuIa

4.7

PemraTs IIPpUKIaJHBIC 3ada4d, B TOM YHCIC COLHAIBHO-O3KOHOMHYECKOI'O H (bI/ISI/ILIeCKOFO XapakTepa,
cp€acTBaMu MaTEMATUYCCKOT'O aHAaJIM3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna ¥ BBIYMCIICHUS
Pammonanbueie uymncna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLEHTHl, OECKOHEUHBbIE MEPUOIUYECKHE TPOOH.
11 Apudmernueckue onepanuy ¢ paluOHATBHBIMHA YMCIIaMH, TPeoOpa3oBaHusl YUCIOBBIX BhIpakeHHH. [Ipumenenue npodeit
Y IPOLIEHTOB JUIsl PEIICHUs IPUKIIAHBIX 3aja4 U3 Pa3IMuHbIX OTpaciiel 3HaHUH U peaIbHOM JKU3HU
12 JlelicTBUTENbHBIE YnCia. PanMoHanbHble M UppalMOHAbHBIE YMcaa. ApUdMETHUECKUe Onepaluu ¢ JeHCTBUTEIbHBIMU
' yuciaamy. [IpubmkEéHHbIEC BBIYMCICHNUS, IPABUIIA OKPYTIIEHUS, TPUKKUJIKA U OLEHKA pe3yIbTaTa BBIYMCICHUN
13 Crenenp ¢ nenbM mnokaszareneM. CranaapTHas (opma 3amucu AeWCTBUTENbHOrO yHcia. Vcrmonp3oBaHHe MOAXOJAIIEH
' (dopMbI 3aITMCH JEHCTBUTEIbHBIX YMCEN I PEICHUs MPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBrs ¢ apupMeTHYeCKUMU KOPHSIMU HAaTypaJIbHOM CTETIEHU
1.5 CuHHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHus
2.2 [IpeoOpa3oBanre TPUTOHOMETPUYECKUX BbhIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHUE (hOPMYJIIbI
2.3 VYpaBHeHME, KOpEHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCcTBa. MeTo MHTEpBaioB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaJbHBIX YPaBHEHUIN 1 HEPABEHCTB




2.6 Penrenne TpUroHOMETPUUECKUX YpaBHEHUI

97 [IpuMeHeHHe ypaBHEHUIH M HEPAaBEHCTB K PEHICHUIO MAaTEMAaTWYECKHX 3a/ad M 337a4 U3 PazIHuYHBIX oOjacTell HAyKu H
' PEaTBHOM KU3HH
3 OyHKIUU U Tpaduku

3.1 Oynkius, cnocoosl 3ananus Gpyaknun. I'paduk Gpyaxum. Bzanmuo oOparusie GyHKIUN

3.2 OOnacte onpeAeacHUs ¥ MHOXKECTBO 3HaueHWi ¢yHkumu. Hymu ¢ynkuuu. [IpomMexyTku 3HaKOMOCTOSIHCTBA. UETHBIC U
' HedETHBIC PYHKIIUU

33 CrenenHass pyHKIMS ¢ HATYpaJbHBIM W LIENBIM TNokKa3areieM. EE cBoiictBa u rpaduk. CBoiicTBa u rpaduk KopHs N-oi
' CTEIeHH

3.4 Tpuronomerpudeckasi OKpy>KHOCTb, ONPEACICHIE TPUTOHOMETPUUYECKIX (PYHKIIUI YMCIIOBOTO apryMEHTa
4 Hauana MmaTeMaTH4ecKOro aHajim3a

4.1 [TocnemoBarenbHOCTH, CIIOCOOBI 33JaHNUs TIOCIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIIE0BATEILHOCTH

Apudmernueckas U reoMmerpuyeckas mporpeccuu. beckoHeuHo yObIBaromias reomerpuyeckas mnporpeccus. Cymma
4.2 O6eckoHeuHO yObIBaroIeli reomeTpuyeckoit mporpeccuu. @opmyna cioKHBIX NpoLEeHTOB. Vcnonbp30BaHue MPOrpeccuu st
pelIeHUs peabHbIX 3a7a4 MPUKIAIHOTO XapaKTepa

5 MHoOXeCTBa U JIOTHKA

51 MHoecTBO, omepanuu HajJ MHOXXecTBaMu. Juarpammel Diinepa — Benna. IIpuMeHeHHE TEOpPETHKO-MHOXKECTBEHHOTO
' ammapara sl ONUCaHUs PeabHBIX MPOIECCOB U SIBICHUIA, IPU PEIICHUH 33134 U3 APYTUX Y4eOHBIX TPEIMETOB

5.2 Omnpenernenne, Teopema, CICACTBHE, TOKA3aTeIHCTBO

11 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA




Yucna ¥ BEIUMCIICHUS

1.1 Hartypanbnblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell

1.2 CreneHb ¢ paloHaJIbHBIM NOKa3areneM. CBoMCTBaA CTENEHU

1.3 Jlorapudm uncna. JlecaTu4HbIE U HATYpaJIbHBIC JIOTAPH(PMBI
2 VYpaBHEHUS U HEPABEHCTBA

2.1 [IpeobOpazoBanue BeIpaXKEHUN, COIEPKAIIMX JTOTapU(MBbI

2.2 [TpeoOpa3oBanue BeIpAKEHH, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM TIOKA3aTeIeM

2.3 ITpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenbHbIC YpaBHEHUS M HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

2.6 CucreMbl TMHENHBIX YpaBHEHU. Perienne npukiagHpIX 3a7a4 ¢ IOMOILBIO CUCTEMBbl TMHEHHBIX YpaBHEHUN

2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUH U HEPABEHCTB

28 [IpumMeHeHne ypaBHEHH, CHCTEM M HEPABEHCTB K PEUICHUIO MaTEMaTHUYECKHX 3a]ad M 3a/1a4 M3 Pa3JInYHbIX oOjacTei
' HAYKH U PEATLHOM KU3HH
3 OyHKIMH U TpaduKh

31 Oynxkius. [lepuognyeckne yaxmum. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMH. MaKCUMYMBI 1 MUHHUMYMBI (DYHKIIHH.
' Haubonbiiee u HarMeHblee 3HaueHne (QYHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIHH, X CBOWCTBA U TPaPUKU

3.4 Wcnonb3oBanue rpadukoB GyHKUIUN A1 pelIeHUs] YpaBHEHHUM U IMHEWHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB (GYHKUMN UIs MCCIEIOBAHUS IPOLECCOB U 3aBHCUMOCTEH, KOTOpblE BO3HMKAIOT MPHU

PCHICHUHU 3a1a4 U3 OPYIrux y‘IC6HLIX npeaIMETOB U peaHLHOﬁ KHU3HHU




Hagana MaTemMaTHuecKoro aHajamsa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pynkuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TTPOU3BOIHOM

43 [TpousBosHbIie dreMeHTapHBIX (QyHKIMNA. DOpMyIbl HAXOXKICHHUS MPOU3BOJAHON CYMMBI, MPOU3BEICHUS U YAaCTHOTO
' byHKIUH

44 [IpumeHneHne Mpou3BOAHON K HCCIEA0BaHUIO (YHKIIMI HA MOHOTOHHOCTh M dKCTpeMyMbl. HaxoxaeHne HanOobIIero
' Y HAaMEHbILIET0 3HaYeHHs PYHKIIUU HA OTPE3KE

45 [IpuMeHeHne TPOW3BOAHOW il HAXOXKACHHUS HAWIy4dlIero peLICHUs B MNPUKIAJHBIX 3ajayax, JJIs OINpEICIICHHS
' CKOPOCTH Tpoliecca, 3adaHHOr0 (HopMyIioil uiu rpadhukoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

4.7 WuTerpan, ero reometpuyeckuit 1 puandeckuii cMbici. Beruncienne nnterpana mno gopmysne Hototona — JleliOHumna




HHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM INPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kox nposepsiemoro
TpedoBaHMS

IIpoBepsiemblie TpeOGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl CpeHero o01ero 00pa3oBaHus

Bnagenue wmerogamu J0Ka3aTeNbCTB, aJrOPUTMAMM pELICHUS 3ajay; yMeHue (OpMyJInpoBaTh U
ONEpUpPOBATh IOHATHSAMH: OIpEAENIEHUuEe, akCuoma, TEOopeMma, CIEeACTBHE, CBOWCTBO, IMpPU3HAK,
JI0Ka3aTeJIbCTBO, PAaBHOCUJIbHBIE (DOPMYJIMPOBKY; MPUMEHATh UX; YMEHUE (OpMyIHpoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KICHHE, MPUBOJUTh HPUMEPbl U KOHTPIPHUMEPHI, HCIOJIb30BATH METO]
MaTeMaTHYeCKOM MHAYKLHU; IPOBOAUTH JOKA3aTEIbHBIE PACCYKIEHUS IPU PELIEHUU 3ajad, OLEHUBAThH
JOTMYECKYI0  TPaBWIBHOCTh  PAacCy)XIEHUH; yMEHHME OINEpUpOBaThb IOHATHUAMU:  MHOXKECTBO,
MIOJIMHOXKECTBO, OIEpalli HaJ MHOKECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisl ONMCAaHUs pealbHBIX MIPOLIECCOB U ABJICHUH U MPU PELICHUH 33]a4, B TOM YHCIIE U3 APYTUX
y4eOHBIX MPEIMETOB; YMEHUE ONEpUPOBATh MOHATUAMU: Tpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJaBaTh M OINHUCKHIBaTh rpadbl pa3IMuHbIMHM CIIOCOOAMH; UCIOIb30BaTh Ipadbl Mpu
pelIeHnn 3a1a4

YMeHue onepupoBarh MOHATHUAMU: HAaTypaJbHOE YHCIIO, LIEJI0O€ YHUCIIO, CTENEHb C LIEIBbIM IOKa3aTeleM,
KOpPEHb HaTYpaJIbHOM CTENEHM, CTENEHb C PAlMOHAIBHBIM IIOKAa3aTENIEM, CTENEHb C JIEHCTBUTEIIBHBIM
nokasaresem, Jjorapum 4ucia, CHHyC, KOCHHYC U TaHT'€HC MTPOU3BOJILHOTO YUCIIA, OCTATOK 0 MOAYIIIO,
panMoHanbHOE YMCIIO, HPPAlMOHAIBHOE YHCIO, MHOXKECTBA HATYpPalbHBIX, IIENBIX, pPAllOHAJIBHBIX,
JeMCTBUTENBHBIX YHCEN; YMEHHE MCIOJIb30BaTh MPU3HAKU J€IMMOCTH, HAUMEHBIINH OOIIUI JenuTens U
HauMeHblIee o0Ilee KpaTHOe, alropuTM EBKIMIa mpu pelIeHdH 3a/ad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CUMCIICHUS; YMEHHUE BBIIOJIHATH BBHIYMCIEHUE 3HAUYEHUH M MpeoOpa3zoBaHus
BBIpQXEHUI CO cTeneHsMH U Jorapudmamu, npeodpa3oBaHus APOOHO-PALMOHATBHBIX BBIPAKEHUI;
yYMEHHUE ONEepUPOBAThH MOHATUSAMU: MOCIEI0BATEIBHOCTD, apu(PMETHUECKas! IPOrPECCHsl, FeOMETPpUIECKast




mporpeccusi, OECKOHEYHO  yObIBarollasi  TIeOMETpUuYecKas  Iporpeccus; yMEHUE  3aJaBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCIE C IOMOUIbIO PEKYPPEHTHBIX (OpPMYJ; YMEHHE OINEpUpOBATh
MOHATHSMHM: KOMIUIEKCHOE YHUCJO, CONPSDKEHHbIE KOMIUJIEKCHBIE 4YHCNAa, MOJYJIb M apryMeHT
KOMIUIEKCHOTO 4ucia, (popma 3amucH KOMIUIEKCHBIX 4Hcell (reoMeTpuyeckasi, TPUTOHOMETpUYecKas U
anrebpauyeckas); yMmMeTb IPOU3BOJUTH apU(PMETHYECKHUE JIEHCTBUS C KOMIUIEKCHBIMU UHCJIAMU;
MIPUBOJIUTH TMPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHCEIl; ONEepPUpPOBaTh MOHATHSAMH: MaTpHia 2x2 u
3X3, onpeaenuTelb MaTPUILIbI, TEOMETPUUECKHI CMBICIT ONIPEACTUTENS

YMeHHe OmnepupoBaTh INOHATUSMH: PAUUMOHAIBHBIC, WPPALUOHAIbHBIC, IIOKA3aTENIbHBIC, CTEIICHHBIC,
aorapu(pMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHHE OIIEPUPOBATh
MOHATUSIMH:  TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHME, HEPaBEHCTBO, CHUCTEMa
YpPaBHEHUH W HEPABEHCTB, PAaBHOCHUJIBHOCTb YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE pEIIaTh
YPaBHEHUsI, HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO Pa3JINYHBIX IPUEMOB; PEIIATh YPAaBHEHHUSI, HEPABEHCTBA
U CHCTEMBI C IIapaMEeTPOM; IPUMEHATh YPAaBHEHHUs, HEPABEHCTBA, WX CHCTEMBl [UIS PEIICHUS

MaTeMaTHYeCKUX 3ajjayd U 3ajjad U3 pa3IMyHbIX 00acTell HAayKH U peasbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUUS, YETHOCTh (YHKUMH, TEPUOAUYHOCTh (DYHKIMH,
OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIIMH, SKCTpEMYM (YHKIIMU, HauOoJIbIllee U HauMEHbIIIee
3Ha4eHUs (QYHKIHMU Ha NMPOMEXYTKE, HEeNpepbIBHAs (PYHKIUSA, aCUMIOTOTHI Tpaduka QyHKIUM, epBas U
BTOpasi MPOU3BOJHAs (PYHKLUHU, T€OMETPUYECKUN U (PU3NYECKUI CMBICI MPOU3BOJHOM, IepBOOOpa3Has,
OTpeNIeIEHHBI MHTErpajl; yMEHHe HaXOJWUTh AaCUMNOTOTHl TIpaduka (YHKIMH; yMEHHE BBIYUCIATH
MPOU3BO/IHBIE CYMMBI, IPOM3BEJCHUS, YAaCTHOIO W KOMIIO3UIMHM (QYHKIUH, HAaXOAUTh ypaBHEHHE
KacaTenbHOU K Tpauky (QyHKIMH;, YMEHHE HAaXOIUTh MPOU3BOIHbIE 3JIEMEHTApHBIX (YHKIMA; yMEeHUE
UCIOJb30BATh TMPOU3BOJHYIO JJIsl MCCIENOBAaHUS (DYHKIUH, HaXOIuUTh HAMOOJBIIME M HAUMEHbIINE
3Ha4eHUs (PYHKIH; CTPOUTH IpaKM MHOTOWICHOB C HCIOJIb30BAHHMEM ammapara MaTeMaTH4ecKOro
aHaJN3a; MPUMEHSTh IPOU3BOIHYIO /Ul HAXOXKJICHHUS HAWTYUIIero PelIeHNs B MPUKIIAJHBIX, B TOM YHCIIE
COLMAJIbHO-9)KOHOMHUYECKUX U (PU3UYECKUX 3a]auax; HaXOAMUTh IUIOMAAN U 00bEMBI (PUTYp C MOMOIIBIO
MHTerpaja; NPUBOAUTH MPUMEPHl MAaTEMAaTHYECKOTO MOJIEIHUPOBAHUS C MOMOUIbIO JU(QepeHIHaTbHbIX




ypaBHEHUH

YMeHue omnepupoBarh NOHATHSAMH: Trpaduk (yHKIHH, oOpaTHas (QYHKUIMSA, KOMIIO3UIMS (YHKIUH,
nuHeWHass (QyHKOMS, KBagpaTHUHas (QYHKIUSA, panuoHaNbHas (QYHKIMSA, CTENeHHas (yHKIHA,
TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIUH, TIOKa3aTelbHas U
norapugmuueckasi (QYHKIHMH; YMEHHE CTPOUTHh TpauKu HM3y4EHHbIX (DYHKIHUH, BBIIOIHATDH
npeoOpazoBanus TpadhukoB (GYHKIMH, WCHOIB30BaTh TpaduKu JUIsi W3YYCHHUS TIPOIECCOB U
3aBHCUMOCTEH, NPU PEHICHWH 3a1a4 U3 APYrHX Y4eOHBIX MPEIMETOB M 3a1ad M3 pPEeallbHOW >KU3HU;
BBIpaXaTh (hOpMysiaMH 3aBUCUMOCTH MEKAY BEJTMUYMHAMM; HCIIOJIF30BaTh CBOMCTBA M TPaPUKH (yHKIIUNA
JUIL pelIeHus] ypaBHEHHWH, HEpaBEHCTB M 3aJad C MapaMeTpamMH; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CHCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJlaud Pa3HbIX THUIIOB (B TOM 4YMCJE€ HAa MPOLEHTHI, JOJIM M YacTH, Ha
JBI>KEHUE, paboTy, CTOMMOCTbh TOBapOB M YCJIYT, HAJIOIH, 33Jjaud U3 00JacTH YIpaBlIEHUs JIMYHBIMU U
ceMelHHbIMU (pHAHCAMU); COCTAaBIIATH BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHUIO
3aJauu, MCCIeN0BaTh IMOJYYEHHOE PpEIIeHHEe M OLEHMBATh IPaBIONOJ00HOCTh PE3Yy/IbTAaTOB; YMEHHE
MOJICIMPOBaTh peajlbHble CHUTyallud Ha $3bIKE MAaTE€MaTUKH; COCTaBIATh BBIPAXKEHUS, YpaBHEHMS,
HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEN0BAaTh TOCTPOCHHBIE MOJIENH C UCIIOIb30BAHUEM
anrnapara ajare0pbl, HHTEpIPETUPOBATh MOJYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh MOHATHSMU: CpelHEe apupMeTHUecKoe, MeAraHa, HauOoJbllee U HauMEHbIlee
3Ha4eHHUs, pasMax, IUCIEpCUs, CTaHJIApPTHOE OTKJIOHEHHME YHUCIOBOIO Habopa; yMEHHE H3BJIEKaTh,
UHTEPIPETUPOBaTh HHQOpPMAINIO, MPEACTaBIEHHYI0 B Taliullax, Ha Juarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA peajbHBIX IMPOLIECCOB M SIBJIEHUH; MPEACTABIATh MHPOPMAIMIO C MOMOIIbIO
TabJIUI U AMAarpaMM; UCCIIEIOBaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM YHCII€ C IPUMEHEHUEM IrpapuuecKux
METOJIOB U JJIEKTPOHHBIX CPENCTB; TpadUyecKu HCCIeI0BaTh COBMECTHbIE HAOIIOJEHHUS C MOMOIIbIO
JarpaMM pacCEeMBaHUS U JIMHEWHOW perpeccuu

YMmenue OICPpHUPOBATH NMOHATUAMMU: CJ'Iy‘-IB.fIHBIfI OIIBIT U cnyqaﬁHoe CO6BITI/IC, BCPOATHOCTH cnyqaﬁHor (O)




COOBITHSI; YMEHHE BBIYHCIATH BEPOATHOCTh C HCIOJIB30BAaHUEM TIpa@UuecKUX METOOB; MNPUMEHSIThH
(hOopMyIIbI CIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, opMyiTy TOJTHOM BeposiTHOCTH, popmyny bepuymu,
KOMOHMHATOpHbIE (AKTHI U (POPMYJIbL; OLIECHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPHUPOBAThH
MOHATHSIMH: ClIy4aiiHas BEJIMYUHA, paclpelesieHue BepOATHOCTEH, MaTeMaTH4ecKoe OXHUAaHUe,
JUCTepCUsl U CTaHJIAPTHOE OTKJIOHEHUE CIy4YalHON BEeNWYHMHbI, (QYHKIHUU pACHpENeNeHUs U MIOTHOCTU
PaBHOMEpHOTr0, TMOKa3aTeIbHOTO W HOPMAJBHOTO pACHpENIeIeHHi; YMEHHE HCII0JIb30BaTh CBOWCTBA
W3YYCHHBIX pacIpeleseHUil Uid pelieHus 3aJad; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BEIOOPOUYHBIX MCCIEI0BAHUIN; YMEHHE MPUBOAUTH MPUMEPDI MIPOSBICHUS 3aKOHA OOJIBIINX YUCEI
B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETAHUE, TIEPECTAHOBKA,
YHCIIO COYETaHUM, YUCIIO MePecTaHOBOK; OMHOM HbloTOHA; yMEHHE MPUMEHATh KOMOUHATOPHBIE (DAKTHI U
paccyxaeHus IS peUleHHs 3aJady; OICHUBATh BEPOSTHOCTU pPEANbHBIX COOBITUN; COCTaBIATH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh NMOHATUAMM: TOUKA, IpsMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA
yrila, TIUIOCKMM yroji, JBYI'PAHHBIM YroJ, TPEXTPAaHHBIA YIroJ, CKpEIIMBAIOLIUECS IpsMBIE,
MapaJUIEIbHOCTh U NEPHEHANKYIIPHOCTh MPSMBIX M IIJIOCKOCTEM, YroJI MEXIy HPSIMBIMH, YTOJ MEXKIY
MPSIMOM M TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMHM, PAaCcCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PAacCTOSIHUE
MEXIy NpPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSMH; YMEHHME HCIIOIb30BAaTh IIPU PEUICHUH 3aaad
U3y4YeHHbIE (DaKThl U TEOPEMbI IJIAHUMETPUU; YMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MHpA; CTPOUTb MAaT€MATHYECKHE MOJEIN C MOMOLIBI0 T'€OMETPUYECKUX IMOHATUN M BEJIWYMH, peuiaTh

CBA3aHHBIC C HUMU IMMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAAL (GUTYpHI, 00BEM (QUrypBl, MHOTOTPAHHUK, MPaBUIbHBIN
MHOTOTpaHHHMK, CEUeHHEe MHOTOTpPaHHMKa, KyO, Mapajulelienuies, Npu3Ma, nupamuiaa, ¢urypa u
MOBEPXHOCTh BpallleHHs], LUWIMHAP, KOHyc, Imap, chepa, riomanbs cdepsl, IIOMAAb MOBEPXHOCTU
UPaMUIbI, TIPU3MBI, KOHYCa, IUIMHIPA, 00BEM KyOa, MPSMOYToJbHOTO Mapajuleienunesia, TupaMuIbl,
NpU3MBbl, LWIUHApA, KOHYCa, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUEHUS KOHyca M LMIMHAPA,
napajJiesIbHble OCH WM OCHOBAHMIO, CEYEHUE IIapa, MIOCKOCTh, Kacaromiascs chepbl, HHWIMHIPA, KOHYCA;




YMEHHE CTPOUTH CEUYEHHUE MHOTOTPaHHHKA, W300pakaTb MHOTOIPAHHUKH, (UIYphl M MOBEPXHOCTH
BpallleHUs, UX CEYCHHUS, B TOM YHCIIE C MIOMOIIBIO ANEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBONCTBA
reOMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO (POPMYIUPOBATH OMpEesICHUs U3yuyaeMbIX (UTYp, BbIABUTATH
TUIOTE3bl O CBOMCTBaX W MpH3HAKaX IeOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX;
YMEHHE NPOBOAUTH Kiaccupukauuio (Uryp mo pasiuyHbIM MpU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE
JIOTIOTHUTEIbHBIE TTOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHIMH: JIBM)KEHHE B MPOCTPAHCTBE, MapaJUICIbHBIA MIEPEHOC, CHMMETPHS Ha
IUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHWE TMOJO00HsS, MOAOOHBIC (GUTYpPHI; YMEHUE
pacrio3HaBaTh paBHbIE M IOA0OHBIE (DUTYPBI, B TOM 4YHCIE B TPUPOAE, HCKYCCTBE, APXUTEKTYpE;
WCIOJIH30BATh T€OMETPUYECKHE OTHOIICHHS NPU PEHICHUH 33/1a4; HAXOJAUTh TEOMETPUICCKUE BETUIUHBI
(nmuHa, yroi, miuomaab, 00bEM) MPHU PEIICHUU 3ajad U3 JAPYruX yuyeOHBIX NMPEAMETOB U U3 PEabHOU
KU3HH, YMEHHE BBIYUCISATH T'€OMETPHUYECKHE BEIMYUHBI (IJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOIAIb
MOBEPXHOCTH), WCHOJB3ys HW3y4eHHBbIE (OPMYIBI M METOABI, B TOM YHCJE: IUIOMIaIh ITOBEPXHOCTH
MUpaMHIBI, TPU3MBI, KOHyCa, IWIMHApA, IUIomaab cdepbl; 00bEM Kyda, MPSIMOYTOIBHOTO
napaJutesenurne/a, TUpaMuIbl, TPU3MBIL, IIFITHH/PA, KOHYCA, IIapa; yMEHHe HaXOJUTh OTHOIICHHE 00BEMOB
10J1I00HBIX QUryp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJbHAsA CHCTEMa KOOPJAWHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpJAMHATBl BEKTOpPA, CyMMa BEKTOpPOB, IMPOU3BEJIEHUE BEKTOpAa Ha YUCIIO, Pa3j0KEHHE BEKTOpa IO
0a3ucy, CKaJIpHOE NPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHE, YTOJ MEXAYy BEKTOpaMH; YMEHHUE
WCII0JIb30BaTh BEKTOPHBIA U KOOPAUHATHBIN METOJT JJIsl PEIICHUs] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 JPYTrux
y4eOHBIX MPEIMETOB
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VYMmenune BI)I6I/IpaTI) HOJIXOJIHH_[I/II\/'I METOO A PCIICHUA 3aJadd; IMOHUMAHUC 3HAYMMOCTU MAaTCMAaTHUKH B
HU3YUYCHUNU TNPHUPOJHBIX U O6H.[€CTB€HHI)IX IponeccoB u SIBJ'IGHI/II\/'I; YMCHHEC pPACIIO3HABATH IIPOSABJICHUC
3aKOHOB MAaTE€MaTUKM B HCKYCCTBEC, YMCHHC TIPHUBOAWUTHL IMPUMEPBI MATEMATHYCCKUX OTKpI)ITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMAaTHYECKON HAYKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
1.2 Panronanshble yncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, IPOLEHTHI, 0ECKOHEUHbIE IEPUOIUYECKUE IPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOM cTeneHu. JledcTBus ¢ apuMeTHYECKUMH KOPHIMU HATypaJIbHOM CTENeHU
14 Crenens c 1enbM okaszareneM. CTeneHb ¢ palldOHaIbHBIM moka3aresaeM. CBOHWCTBA CTEIICHU
1.5 CuHyc, KOCUHYC ¥ TAaHI'€HC YMCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, ApKTaHI'€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynbpie U HATypaJIbHBIC JTOTapHPMBI
17 JlelicTBuTenpHble 4Mcaa. Apu(MeTHYEeCKHEe Olepaluu ¢ JAeHCTBUTENbHBIMU 4YuciaMu. [IpuOnmkE€HHBIE BBIUMCIICHUS,
' IpaBUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHHUH
1.8 [TpeoOpazoBaHre BBIPAKCHHH
1.9 KommuiekcHble uncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 lenbie 1 1pOOGHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIE U TOTapu(PMUUECKHE YPaBHEHUS
2.5 Llenmbie 1 1pOOHO-paAIIOHATEHBIC HEPAaBEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [ToxazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA




2.8

TpI/IFOHOMeTpI/I‘ICCKI/Ie HCPaBCHCTBa

2.9 CucreMbl U COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu

211 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTesnb MaTpULIbl
3 DOyHKINUH U TpaPUKH

31 OyHk1us, crnocods! 3ananus pynkuuu. ['padux dynkuuu. Bzaumuo o6parueie pyHkiuu. YETHRIC U HEUETHBIE (PYHKITHH.
' ITepuonuueckue GyHKIUU

Obnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymm ¢yskmum. [IpoMeXyTKH 3HAKOIMOCTOSIHCTBA.
3.2 [TpomMexyTK MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBI (pyHKIMH. Hambosbliee M HauMeHbIee 3HAUCHHE
(YHKIIMHM HAa IPOMEKYTKE

33 CrenenHas (pyHKIMs C HaTypaJbHbIM M LI€JbIM IMoka3aTeneM. EE cBoiictBa u rpagpuk. CpoiicTBa U rpaduk KOpHs N-oi
' CcTeneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 IToka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku

3.6 Touku paspbiBa. AcuMnToTsl rpadukoB pyHKIuN. CBOICTBA (PYHKIINI, HENPEPHIBHBIX HAa OTPE3KE

3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCJIEIOBATEILHOCTEH

3.8 Apudmerndeckast 1 reoMmeTpudeckast mporpeccui. @opmyra CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTtuueckoro aHaiamsa

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX PYHKINN

42 [TpuMeHeHne TPOU3BOJHOM K MCCIeIOBaHUIO (DYHKIMIA HA MOHOTOHHOCTh M dKCTpeMyMbl. HaxoxeHne HauOombIero u
' HaMMEHBIIIET0 3HAaYeHUs! (PYHKIIUN Ha OTPE3Ke

4.3 ITepBooOpasnas. MHTerpan

MHOXkecTBa U JIOTUKA




5.1

MHOecTBO, Onepalu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTD U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomerpus
7.1 QOurypsl Ha MIOCKOCTH
7.2 [Tpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaLICHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
Anrebpa u Hadasia MaremaTuyeckoro ananuza. 10-11 kimacc. Anumon I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AxumionepHoe o611ecTBo «3narenbcTBo

«HpOCBCHICHI/Ie»
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