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MNOSICHUTEJIBHAS 3AITUCKA

Pabovas mporpamma yueGHOro Kypca «Ajiredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa30BaHusl, LEJIOCTHOCTh OOMIEKYJIbTYPHOI'O, JMYHOCTHOIO M IIO3HABATEIIBHOTO PAa3BUTHS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCcOB, a C JIpyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJainriecs OBJIaJIeBal0OT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN HAayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELUIHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHIECHLUH
SKOHOMHUKHU M OOLIECTBEHHON KM3HM, IIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIb30BaTh UX B HOBCGI[HCBHOﬁ KM3HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKIUAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHMHHOCTH YTBEp:KIEHUS,
UCMOJIb30BaTh 00O0OIIEHNEe M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 HaydaJl MaTEMaTU4YCCKOI'O
aHaJu3a B CTApLIEH IIKOJIE YYalllMecs IOJyYaroT HOBBIM OIBIT PEIICHMs NPUKIAJHBIX 3a7ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEpHpEeTallid TOJYYEHHBIX pElIeHUH, 3HAKOMATCS C TNpUMEpaMHd  MaTeMaTU4eCKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc oOnanaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLUAIOM, KOTOPBIH peaan3yercs
Kak yepe3 y4eOHbII MaTepual, cnocoOCTBYOIUl (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ®W depe3 crnenupuKy ydeOHON ACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKYpPaTHOCTH, HpOHOH)I(HTCJ'IBHOﬁ KOHLOCHTpPAllMKM BHHMAHHUA H OTBETCTBEHHOCTHU 3a
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTeMaTUYeCKOro aHaln3a JIeXKHUT
JeSTeIbHOCTHBIN PUHIUI O0yYEHUSI.

CrtpykTrypa Kypca «Anredpa 1 Hayaiaa MaTeMaTUYECKOT0 aHaJIN3a» BKIIOYAET CIEIyIolIne
coJiepKaTelbHO-MeTOAuYecKue JUHUU: «Yucna u BbluucieHus», «DyHKIUM U rpadukuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza, «MHOXECTBA U JIOTHKay.



Bce oCHOBHBIE COAEPKATETBHO-METOIUYECKHE JIMHUM W3Y4alOTCid Ha MPOTSHKEHWM JIBYX JIET
oOydeHus B cTapliell IIKOJIe, €CTECTBEHHO JOMOJNHSS IPYT ApYyra W IMOCTETICHHO HACHIIASICh
HOBBIMM TEMaMHM W paszaenamu. JlaHHbIA KypC SBISIETCS HWHTETPATUBHBIM, IOCKOJIBKY
oObenauHsieT B cebe CoJep)KaHUE HECKOJbKUX MaTeMaTH4YecKUX JUCLUHUIUIMH: anreopa,
TPUTOHOMETPUS, MATEMAaTUUYECKUM aHAIIN3, TEOPUSI MHOXKECTB U Ap. [1o Mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Ooyiee IMMPOKMM MATEeMATHUYECKHUM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMUpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJIy4eHHbIE B Kypce «Auredpa M Hauyaisa MaTeMaTUYECKOTO
aHa/IM3ay, A PELICHUS CaMOCTOSTEIbHO C(OpPMYIHpPOBAaHHOW MaTeMaTHYeCKOM 3ajgadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYEHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOAMUecKass  JuHUS  «Yucna W BBIYMCIICHHMS» — 3aBEpuIaeT
dbopMupOBaHHE HABBHIKOB HCIOJB30BaHUSA JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HayaTo B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIYMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3alucu
JICUCTBUTEIIBHOTO 4YHUCJA, YMEHHE pPAUUOHAIBHO BBIIOJHATH JEHCTBUS C HUMH, JelaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOydaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIApTHON dopme,
WCIIOJIb30BaHMS MATEMATUYECKNX KOHCTAHT, OLEHUBAHUS YU CIIOBBIX BHIPAXKECHHUIA.

Jlunusa «YpaBHEHUSI M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOydYeHUs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METO/IaMHU PELICHHS LIEIBIX,
PaIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPUPMUICCKUX U TPUTOHOMETPHUYECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECTOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKiuu. [laHHas comepxaTenbHas JIMHUSA BKIIOYAET B
ceOst Takke (OPMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, IpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUUOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJepKAIIMX cTeneHu W jorapudmel. braromaps u3ydeHUIo anreOpanyecKkoro
MaTepuaia MPOUCXOIUT JaNbHEeIee pa3BUTHE ATOPUTMHYECKOTO H a0OCTPAKTHOTO MBIIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

ConepkarenbHo-MeToAMuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIieTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUIUN, MX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIMUNA AIs
pelieHust 3ajad W3 JAPYTUX Y4eOHBIX MPEIMETOB W PEabHOM JKM3HU TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OosbIIOe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMONY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuasni 3TOH COAEpKATEIbHON JIMHUM HAlEJE€H Ha pPa3BUTHE YMEHHH M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHI0O U KOHKPETHU3AIHH,
WCITOJIb30BAHUIO aHAJIOTHH.



ConepxarensHas nmuHUS «Hauama MaTeMaTn4eckoro aHain3ay» MO3BOJSET CYIIECTBCHHO
pacuIMpuTh Kpyr Kak MaTeMaTHUECKUX, TaK U MPUKIIAJHBIX 331a4, TOCTYIHbBIX 00yJaromuMCs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH Irpaduku (PyHKIMH, ONpeaensTh UX
HanOOJIbIINE ¥ HAaNMEHBIINE 3HAYCHUS, BRIYUCIATE IUIOManu Guryp u oObEMBI Tell, HAXOAUTD
CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepkarenbHas JMHHAS OTKPBHIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKHUX MOI[CJICI\/JI PCaJIbHBIX CI/ITyaI_IPIfI, HaxXOoXACHUA
HaujIy4dmero peucHudA B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHYCCKHUX, 3alaydax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTH4YECKOTO aHAIN3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (HOPMHPOBAHHIO YMEHHH PacHO3HABaTh
NPOSIBJIICHUSI 3aKOHOB MAaTEMaTHKM B Hayke, TEXHHKE M HCKyccTBe. OOyuarommecs y3HAIOT O
BbIJAIOMIUXCA pPE3yJibTaTaX, IMMOJYYCHHBIX B XOJAC PA3BUTHUA MATCMATHUKH KaK HAYyYKU, U HUX
aBTOpax.

ConepxatenpHO-MeTOANYECKas JTMHUS «MHOXKECTBa U JIOTUKA» B OCHOBHOM ITOCBSIIIEHA
9JICMCHTAM TCOPHU MHOKCCTB. TeOpeTI/IKO-MHO)KCCTBeHHBIC NpeaACTaBJICHUA IIPOHU3BIBAIOT BECh
KypC LIKOJIBHOM MaTeMaTHKU U IPEUIaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEINHAIOIIUI
BCE pa3leibl MaTeMaTHKH M €€ TNPHIOKEHUH, OHM CBA3BIBAIOT pa3HbIE MaTeMaTHYECKHUEe
JUCLMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO daTh BO3MOXKHOCTH LIKOJIBHUKY MOHUMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTEMAaTUKH MW HCIIOJB30BaTh €10 I
BBIPAXKCHUA CBOUX MBICIIEH.

B kypce «Anrebpa n Hayasa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAaK)KE OCHOBEI
MaTEeMaTHYeCKOr0 MOJEIMPOBAHUsS, KOTOPbIE NMPH3BAaHBI CHOPMHUPOBATH HABBIKK MOCTPOCHUS
MOJIeNIell peallbHBIX CHTYallui, UCCIEAOBAaHUS 3TUX MOJIENEH C IMOMOMIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJIbTATOB. Takxue 3aJaHus
BIUICTCHBl B KaXKIbI M3 pa3feioB IPOrpaMMBbI, MOCKOJIBKY BECh MaTepuall Kypca LIMPOKO
UCTIONIB3YeTCS JUT PeIICHHs MPHUKIAIHBIX 3a1a4. [Ipu pereHnn peaabHbIX NPAaKTHUECKUX 337134
yJamecs — pa3BUBAlOT — HAOMIOAATENBHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MpPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DEIICHUS MNPUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM maHe Ha u3y4yeHHe Kypca anreOphbl ¥ Hayal MaTeMaTHUeCKOro aHaan3a Ha 0a30BOM
ypoBHE OoTBOJIUTCA 2 Yaca B Hemento B 10 kmacce u 3 vaca B Hezenmo B 11 kimacce, Bcero 3a Ba
roga ooyuenust — 170 wacoB. COAEP’ KAHUE YUEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie yncna. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omepanMd ¢ palUMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell M MPOIEHTOB ISl pELIeHUs
MIPUKJIIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JeiicTBuTenpHble yKcha. PanyoHanbHble U MppaLMOHAIbHBIE YHCIa. ApHUpMETHUYECKHe
olepanuu ¢ JAeUCTBUTEIbHBIMHU uuciamMu. [IpuOmkEéHHbIe BBIYMCICHUS, PAaBUIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.



Crenens ¢ menbiM mokasareneM. CrangapTHas ¢opma 3aluCH JTEUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue MoAXOAsmed (GOpMBI 3amHMCH  JACHCTBUTEIBHBIX YHCEN Ui PELICHHUs
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIeHcTBUA ¢  apudMETHYECKUMHU
KOPHSIMU HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxxaecTBa 1 TOXKIAECTBEHHbIE MPeoOpa3oBaHUs.

IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKUE
bopmyIbL.

VYpaBHeHne, KopeHb YypaBHeHHs. HepaBeHCTBO, pelleHre HepaBeHCTBAa. Meron
WHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pewrenne nppaniuoOHaIBHBIX YPaBHEHUN U HEPAaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUI0O MAaTeMaTUYECKHX 3aJad U 3aJad U3
pa3IUYHbBIX 00J1aCTEN HayKU U peabHON )KU3HU.

DyHKIUHN U IpaGUKH

OyHk1us, crnocoosl 3ananus pyukiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHur ¢yHkiuu. Hynu ¢yakinuu. [IpomexxyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

Crenennass (yHKIMSI C HAaTypaJbHBIM M IEJbIM mokazarenem. EE cBoiicTBa U rpaduk.
CaoticTBa u rpaduK KOpHs N-0i CTEHEHH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHCIJIOBOT'O apryMeHTa.

Hauyana mareMaTH4yeckoro anajimsa

[TocnenoBarenbHOCTH,  cHOCOOBI  33JaHusl  IMOCHeNOBaTeNbHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudpmernueckass W reoMerpuueckas —nporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO YOBIBAIOIIEH reOMeTpUUECKON MPOTrPeCcCUU.
dopmyna CIOXKHBIX IPOLEHTOB. [cnonb3oBaHWe NMPOTPECCHM ISl PEIIEHUS PEalbHbIX 3ahad
IIPUKIJIATHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

MHoXecTBO, omnepanuu Haj MHOecTBamH. [{uarpammbel Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara Jjsl ONMCAHMs peajbHBIX MPOLIECCOB M SBIEHUH, IpU
pELIeHUHN 3aj1a4 U3 APYIUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIe/ICTBUE, 10Ka3aTEIbCTBO.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4eOHOro mpenMera «MaTeMaTHKa» IOJDKHO OOecrieumBaTh JOCTHIKCHHE Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs CIEAYIOMNUX JHUYHOCTHBIX, METANpEJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE PpE3yAbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxxiaHCcKO€ BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHA POCCHUICKOrO OOIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAUEHUEM.

[TaTproTHYecKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOM IPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HaCTOALIEMY POCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>)KECHUM HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IIOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyXIECHUN; BOCIPUUMYHUBOCTBIO K
MaTE€MaTU4YECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®u3nyecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JEATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpodecCHOHABHON JIeATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccuu U peaar3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caMO0Opa30BaHUI0 Ha MPOTSDKEHWHM BCEW JKHW3HM;, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELICHUH IIPAKTUYECKUX 3aa4 MAaTEMaTU4ECKOW HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYNIbTYpbl, IMOHUMAHUEM BIUSHUS COLHUAIbHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMUYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOIIEN CPEJIbI.

[{eHHOCTM HAyYHOTO NTO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOLIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTH4ecKod HAayKH Kak chepbl
YEJI0BEYECKON JIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBWIM3ALNN;



OBJIAAICHUEM SA3BIKOM MAaTEMAaTUKH H MaTeMaTUIeCKOM Ky.]'[I:TypOﬁ KakK CpCIACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHIUWBHUIYAJIBbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IIPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJQJCHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU, — YHUBEPCANbHLIMU — PecyIsimMUBHbIMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yYaowuxcsa (0ceoeHue memooo8 NO3HAHUS OKPYIHCAOWe20 MUpa,
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBbie mornueckue neMCTBUS:

®BBLISIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHATHI, OTHOLICHUH MEXAy MOHATHUSAMH; (HOPMYyTHpPOBATH OIpPEACIICHUS MOHSITHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIMN, OCHOBAHUS ISl 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCTIIpUHUMATh, (HOPMYJIHPOBATh M TPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBLISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHS B (akTax,
JMAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

® [eIaTh BHIBOJIBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITENILHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIPSMBIEC U
OT TPOTHBHOTO), BBICTPAaWBaTh ApPTyMEHTAIMIO, MPHUBOAWTH TPUMEPHl U
KOHTpIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJIEHHS U BBIBOBI;

e BLIOMpATh croco0 pemeHus y4yeOHON 3anauu (CpaBHHMBATh HECKOJBKO BapUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPHEB).

ba3oBble nccnenoBarenbCKkue 1eUCTBUSA:

® ICTIIOJIB30BATh  BONPOCHI  KAaK  HCCIENOBAaTeNbCKUH  WHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIryMEHTUPOBATH CBOIO IO3ULHIO,
MHEHHE;

® [IPOBOJUTH CAMOCTOSITEJIBHO  CIJIAHUPOBAHHBIM  3KCIEPHUMEHT, HCCIIEOBaHUE II0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0beKTa, SBIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMHU, TIPOIIECCAMU;

® CaMOCTOSTEJIEHO (POPMYIMPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yiibTaTaM MpOBEIEHHOTO
HaOJIO/IEHUs, UCCIIEeI0OBaHMs, OIIEHUBATh JOCTOBEPHOCTh IOJIYUEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOILECCa, a TAK)KE BBIBUTATH MPEATOI0KEHHUS O
€T0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmanueii:



® BBEISIBJIATH Ae(PULINTHI HHPOPMALIUHY, JaHHBIX, HEOOXOJMMBIX Ui OTBETA HA BOTIPOC U JIJIS

pEIIEHNUs 3a1a4H;
eBbIOMpaTh MH(MOPMAIMIO U3 HCTOYHMKOB pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS],

® CTPYKTYpUpOBaTh  MH(OpMaIuio, MOpeicTaBiIsATh €€ B  pa3auuHblXx  (opmax,
WILTIOCTPUPOBATh IpadUuecKy;

® OIICHMBATh HAAEKHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.
2) VHusepcanvHbie KOMMYHUKAmMuUGHblE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0wenue:
® BOCIIPUHUMATh M (POPMYyIUpPOBaTh CYKACHUS B COOTBETCTBHM C YCIOBUSIMH MU LEISMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3PEHHUSI B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

®B X0J/1¢ 00CYXKIEHUS 3aJaBaTh BOIPOCHI 110 CYHIECTBY OOCYXIaeMOW TEMBI, IPOOIIEMBI,
pelaeMoi  3aJadd, BBICKa3blBaThb MJAEH, HALEJICHHBIE HAa IIOMCK PELICHUs;
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHUAMH JPYIMX YYacTHUKOB JMAaJIOra,
0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme GPOopMyInpoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, HKCIHEPUMEHTA, MCCIEI0BaHUs, MPOEKTa;

CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUN U
0COOEHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

® [[OHMMATh U HMCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U UHIUBUAYaAIbHONW pabOThl MpU

pelIeHny y4yeOHbIX 3a/lad; IPUHUMATh 11eJIb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBATh
OpraHM3all0 COBMECTHOW paboThl, pacmpeneisTb BUIbl padOT, JOroBapuBaThHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHHUS HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B IPYNNOBBIX (hopmax paboThl (00CykaeHHsS, OOMEH MHEHUH, «MO3TOBbIE

IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JeMCTBUS C IPYTHMH YI€HaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHSAM, CPOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, odecneuusaiom opmuposanue Cmvlcio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IJIAaH, aIFOPUTM PELICHUs 3a/ayd, BbHIOMpATh CIIOCOO peHIeHHs ¢ YYETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MHpOpPMALIUH.

CaMOKOHTpOIIb:

e BJIa/IeTh HaBbIKAaMM MTO3HABATEIbHOM peduieKcuu KaKk 0CO3HAHMS COBEPIIAEMBIX IEHCTBUN

U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3yJbTATOB; BIAIETh CIOCOOAMHU CaMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PeUIeHUs MaTeMaTH4eCKOM 3a/1auu;



® IPEJBUJICTh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTH IIPH PELICHUU 3a7a4d, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, AAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBAaThb COOTBETCTBUE pe3ylbTaTa LEId U YCIOBUAM, OOBSACHATh IPUUYHMHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKECHHUSI PE3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

OcBoenne yuebHOro Kypca «Anredpa ¥ Hadajsa MaTeMaTHYECKOTO aHaJIN3a» Ha YpPOBHE
cpenHero obmiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JAOCTHXKEHUE CIEAYIOMIMX MPEAMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSMH: PallMOHAIbHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
NeCATUYHASL APOOB, MPOLIEHTEHI.

BeinonHATe  apudmeTnyeckue OINepalud ¢ PaUOHAIBHBIMU M J€HCTBUTENBbHBIMU
YHCIIaMHU.

BoinonuaTe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBUila OKPYIJIEHMsS, [JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; UCIOJIb30BaTh MOAXOIAILYI0 (opMy
3anyucy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

OnepupoBaTb TMOHATUSMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3aMCh IPOM3BOJILHOIO YIJa yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE (PYHKIUH.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PALIMOHAIBHBIX U HPPALIMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

[IpyMeHsTh ypaBHEHUS U HEpPaBEHCTBA JUISl PELICHHs] MaTeMaTUYEeCKUX 3a/ad U 3a/1ay U3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

MogenupoBaTh peajbHblE CUTYallUM Ha s3bIKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMH: (YHKILUS, CIOCOOBI 3a1aHUs (PYHKIIUH, 0071aCTh ONpeaesIeHUs
¥ MHOYKECTBO 3Hau€HUN QPyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QyHKINH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (QYHKIUHU, HYIH (QyHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMHA U1 peleHns: ypaBHEHUH.



Ctpouth ¥ uyuTaTh Tpa@uKku JUHEHWHOW (DYHKIIMH, KBaIpaTUIHOW (DYHKIIMH, CTETICHHOM
(GYHKIINH C [IETBIM TTOKA3aTEIEM.

Hcnonw3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
pellleHuHn 3aJa4y U3 APYruX Y4eOHBIX MPEeIMETOB M pealbHOM >KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauvana maTemMaTnueckoro aHajamsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T'€OMETPHUYECKast
IIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUYECcKas Mporpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOI MPOTPECCHH.

3aaBaTh OCIEA0BATENbHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIENIOBATEIBHOCTEN M MPOTPECCUM ISl PELICHUS PEeaIbHBIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMCaHUs PEAIbHBIX MPOLECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTuX y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUSMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Kourpoabuble IIpakTHyeckue
0/ mporpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI
MHoKecTBa pallMOHAIBHBIX U
1 JIEHCTBUTENILHBIX YKUCEll. ParmoHaabHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
YPaBHCHUS U HEPABCHCTBA
2 PYHKLIH W rpagic. CTeneis ¢ nent 6 https://m.eds00.ru/E8M1F56M3
HoKa3aresieM
Apudmerndeckuii KOpeHb N—O CTETICHU.
3 WppaimoHaibHbIe ypaBHEHHS U 18 1 https://m.edsoo.ru/W2CV80370
HEPaBeHCTBA
Dopmyisl
4 tpuroHomerpun. TpuroHomeTpuyeckue 22 1 https://m.edsoo.ru/M/NIES6GMP
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCUH 5 https://m.edsoo.ru/01NY8KYRU
6 HoeToperie, 0G00IERIe, CHCTEMATH3AILE 3 1 https://m.eds00.ru/SEBERIVKS
3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

MHOXeCTBO, Ollepanuy HaJl
MHOeCTBaMu. [luarpaMMel
Olinepa—BenHa
PauunoHnanbHbIe ymcIa.
OOBIKHOBEHHBIE U ICCATUYHBIC
ApOOH, MIPOLICHTHI,
0eCKOHEUHBIE TIEPUOMUECKUE
npobu

Apudmernueckue oneparuu ¢
palMOHAIbHBIMU YUCIIAMU,
peoOpa3oBaHuUs YUCIOBBIX
BBIPa)KCHU I

[Tpumenenue apobeit n
IIPOLIEHTOB ISl PELICHHUS
MIPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciel 3HAHUM U
peanbHOM )KU3HU

[Tpumenenue apobeit u
IIPOLIEHTOB ISl PELIECHHUS
MPUKJIAIHBIX 33724 U3
Pa3IMYHBIX OTpacieil 3HaHUU 1
peanbHOU KU3HU

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WAS8YES4

https://m.edsoo.ru/8JYFUB5M4

https://m.edsoo.ru/PFOU2V68I

https://m.edsoo.ru/MHOTOXN3E

JleicTBUTENbHBIE YKCTIA.

https://m.edsoo.ru/P3JPHC8MO0



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0

PanmonanbHble 1
HppalMOHAIIbHBIC YKCIia

Apudmernueckre onepaum ¢
JeCTBUTEIILHBIMU YHCIaMHU

[TpubmmxEHHBIC BEIYUCIICHUS,
MpaBuiia OKPYTJICHUS,
MIPUKHJIKA U OLIEHKA pe3yJbTaTa
BBEIUHMCIICHUN

ToxnmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHUs

https://m.edsoo.ru/IMOWZ24T1

https://m.edsoo.ru/JFSKM11EJ

https://m.edsoo.ru/VA4VH6PJD

10

11

12

VYpaBHEeHHE, KOPEHb YPAaBHEHUS

HepasenctBo, perienue
HEpaBEHCTBA

Merto nHTEpBAIOB

https://m.edsoo.ru/KFDEBHI7I

https://m.edso0.ru/83KWSU6M4

https://m.edsoo0.ru/EIXGRN3D0

13

14

15

16

Pemrenue nensix u Apo6HO-
paIMOHATBHBIX YPAaBHCHUH H
HEPABCHCTB

KonTponbHas pabota mo Teme
"MHOX€eCTBa pallMOHAJIBHBIX U
EHCTBUTEILHBIX YHUCEIL.
PanmonansHbIe ypaBHEHHS 1
HEpaBEHCTB"

OyHKIMA, cIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumao obpaTHbie
byHKIIIT

I'padux ¢pynkuu. O6mactb
OIpeJIeIEHUs] © MHOXKECTBO
3HayeHuil pyHkuuu. Hymu

https://m.edso0.ru/ISCWMJUIR

https://m.edso0.ru/T95VYRBXM

https://m.edsoo.ru/LUY75YGCX

https://m.edsoo.ru/KN7K418VC



https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC

¢bynkuuu. [IpoMexyTku
3HAKOIIOCTOSIHCTBA

17

18

Yérable 1 HeUETHBIC (PYHKIIUU

CreneHs ¢ LESJIBIM ITOKAa3aTCJICEM.

CrangaprtHas dopma 3amucu
JNEHCTBUTENLHOTO YnCcia

https://m.edsoo0.ru/TCHOJ9UPK

https://m.edso0.ru/7TS62DZBQ

19

Hcnosb3oBanune noaxo e
(hopmbI 3anucu
JCHCTBUTEILHBIX YUCEI JUISI
peIIeHHsI TPAKTHYECKUX 3a71a4
Y TIPE/ICTABJICHUS JTaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast pyHKIUS C
HaTypaJIbHbIM U 1IEJIbIM
nokazareiieM. E€ cBoiicTBa u

rpaduk

https://m.edso0.ru/13LJ50GEE

21

ApudpmeTrueckuii KOpeHb
HATYpaJbHOW CTENEHU

https://m.edsoo.ru/7CVYEVAV7

22

23

ApudmeTnueckuii KOpeHb
HaTypaJIbHOM CTETIEHU
CaoiicTBa apupmMeTnyecKoro
KOpHS HaTypAJIbHOM CTENEHU

https://m.edsoo.ru/KOBCYHL5Y

https://m.edsoo.ru/169L4JVYQ

24

CaoiicTBa apupmMeTnyecKoro
KOpHS HaTypaJIbHOM CTEIEHU

https://m.edsoo.ru/77PFLCQ8N

25

26

CoiicTBa apupMeTHIECKOro
KOpHS HaTypaJIbHOM CTENEHU
JleiicTBus ¢ apuMeTHIecKuMu
KOpPHSIMU N—Oii CTENEHU

https://m.edso0.ru/G5SWZ3RWEF

https://m.edsoo.ru/KBGV9J41B

27

JleiicTBus ¢ apuMeTUIECKUMHU

https://m.edsoo.ru/YG9QJLHAI



https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI

KOpPHSIMU N—0i1 CTENEHU

JleiicTBus ¢ apuMEeTUUECKUMHU

28 - https://m.edsoo0.ru/3AMIGAHQSM
KOpHHMI/I N—OU CTEIICHU

29 JleficTaua ¢ apumeTIIecKuMH https://m.eds00.ru/3MOROG1D3
KOprIMI/I N—O0U CTEIIEHU

30 Hlericraus ¢ aljﬂq)MemqecmMH https://m.edsoo.ru/NRYVSE6Z8
KOpHﬁMI/I N—OH CTECIICHU

31 Petuenne HppaunoHabHbix https://m.edsoo.ru/NXMGYF8I5
ypaBHeHI/II/I nu HepaBeHCTB

32 Perierie HppaiHoRabHbIX https://m.eds00.ru/OWXJFVOGJ
ypaBHeHI/II/I u HepaBeHCTB
P

33 clretme prpaHHOHaHBHHX https://m.edsoo0.ru/T66K2RMY5
ypaBHeHI/II/I nu HepaBeHCTB

34 Peruenne HppainoHatbHbIx https://m.eds00.ru/OAINAWIIO
ypaBHeHI/II/I u HepaBeHCTB

35 Peruenne HppainoHabHbIx https://m.edsoo.ru/HWHUD2NNC
ypaBHeHI/II/I u HepaBeHCTB

5 o

36 CBoiicTBa 1 rpaguK Kopus N-0i https://m.edsoo.ru/1E25E18SD
CTCIICHU

37 CaoiicTsa 1 rpaguk kopus N-0id https://m.eds00.ru/ONZBIVTGS
CTCIICHU
KonrponpHas paboTa mo Teme
HA 4 n_

38 ApudmeTiiecKuii Kopern https://m.eds00.ru/Q1KOCUCAD
OU CTCIICHU. I/IppaL[I/IOHaHBHBIC
YpaBHEHUs U HEpaBeHCTBA"
C

39 HHYC, KOCHHYC H TaHrete https://m.eds00.ru/CPX3082P7
YHCJIOBOTO apryMEHTa

40 CuHyc, KOCHHYC ¥ TaHT€HC https://m.edsoo.ru/KEQV00CZZ



https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ

YHUCJIOBOI'O apryMEHTa

41

42

43

ApKcuHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

ApKcUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOTO
aprymeHra
Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/IeIICHHE
TPUTOHOMETPUYECKHUX (YHKIUI
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

https://m.edsoo0.ru/N4889EZ8R

https://m.edso0.ru/55ZT2FBB9

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIECTICHHUE
TPUTOHOMETPHUECKUX (PYHKIIUN
YHUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHEBIE
TPUTOHOMETPHYECKHE (HOPMYIIbI

https://m.edsoo.ru/IS8F5RJJ3N

46

47

OCHOBHEBIE
TPUTOHOMETPHYECKHE (HOPMYIIbI

OCHOBHEBIE
TPUTOHOMETPHYECKHE (HOPMYITBI

https://m.edso0.ru/SC5U397F9

https://m.edso0.ru/918HYTGCO

48

OCHOBHEBIE
TPUTOHOMETpPHYECKHE (HOPMYIIbI

https://m.edso00.ru/C9TMKQF48

49

50

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPA)KCHU I

ITpeobOpaszoBanue
TPUTOHOMETPUUECKUX

https://m.edsoo.ru/9IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F



https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F

BBIPAKCHUI

51

52

53

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAYKEHU I

[IpeobpazoBanue
TPUTOHOMETPUYECKHIX
BBIPAYKECHU I

https://m.edsoo0.ru/BOK9K8FGV

https://m.edsoo.ru/VVM9110N5V

https://m.edsoo.ru/GNKNPMR1U

54

Pemrenne TpuroHoMeTpu4eCcKux
YpaBHEHUU

https://m.edso0.ru/56 K85EHZU

55

56

Peurenue TpuroHoMeTpu4ecKux
YpaBHEHUU

PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

https://m.edso0.ru/6 XXPVVJIXA

https://m.edsoo.ru/LEPISYY4W

S7

58

59

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

Pemenue TpuronomeTpuyeckux
YpaBHEHUI

PemreHne TpUroHOMETpUYECKUX
ypaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC

60

O600611eHre 0 TeMaM
"OcHOBHbBIE
TPUTOHOMETPUYECKHE
bopmyIbL.
Tpuronomerpuueckue
ypaBHeHus"

https://m.edsoo.ru/796P4UYBR



https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR

61

62

KonrponsHas pabora o Teme
"dopMyIIbl TPUTOHOMETPHUU.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas
IpoBepoyHasi pabora

HToroBast KOHTpOJIbHAs paboTa

/ Beepoccuiickast mpoBepoyYHast
pabora

https://m.edso0o0.ru/RCOOETONA

https://m.edso00.ru/OINT7D205

63

O0001menne, cucTeMaTH3aIUs
3HaHWUH 3a Kypc anreOpsl u
Hayajl MaTeMaTH4YECKOro
a"anu3a 10 xiracca

https://m.edso00.ru/BO3X694VF

64

Apudmerrnueckas u
reOMETPHYECKas IPOrPECCHH.
Hcnons3oBanue nporpeccun
JUIS pellieHus] peajbHBIX 3a7a4
IIPUKJIAHOTO XapaKTepa

https://m.edso0.ru/2T49MHHH9

65

beckoneuno yObIBaroriast
reoMeTpuyecKas mporpeccusi.
CyMMa GecKOHEYHO
yObIBaroIeil reoMeTprUIeCcKon
IIpOrpeccuun

https://m.edsoo.ru/F5SN2ANA4G

66
67

dopmyJia CIOKHBIX TPOLICHTOB

CDOpMy.TIa CJIOKHBIX IPOLICHTOB

https://m.edso0.ru/DXJ82PMWO

https://m.edsoo.ru/H7S90OLKEA

68

O0o001enue, cucTeMaTH3aIus
3HAHUU 32 Kypc aiareopsl u
Havajl MaTeMaTHIECKOTO
ananuza 10 kmacca

https://m.edso0.ru/2193BZ0Q4A



https://m.edsoo.ru/RC00ETQNA
https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJJACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAaThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
1 Yucaa v BEIUMCIICHUS
11 OnepupoBaTh NOHATUSMH: pPAllMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, TPOIICHTHI
19 BreimonHaTe  apudMeTHYECKHE  ONEpalMi  C  palMOHAIBHBIMH |
. I[CflCTBI/IT CJIbHBIMU YW CJIaMH
1 3 BLIHOJIHSITI: HpI/I6JII/I)KéHHI)I€ BBIYMCIICHUA, I/ICHOJII:?;Y?[ HpaBI/IJIa
' OKpPYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI
OnepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIBIM MOKa3aTeeM, CTaHIapTHAs
14 (dopma 3anucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaJbHON CTETICHHU;
' WCIOJIb30BaTh MOJIXOISAIIYI0 (POPMY 3aITUCH TEHCTBUTENBHBIX YUCEN IS
pemeHI/m HpaKTquCKHX 3a1a4 U HpeILCTaBHeHI/Iﬂ JTAaHHBIX
OHepI/IpOBaTB IIOHATUAMMU . CI/IHyC, KOCI/IHyC U TAHTCHC HpOI/ISBOJIBHOFO
15 yria; WCIONIb30BaTh 3allMCh IMPOM3BOJILHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETpHUUECKHE (YHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palMOHAIBHOE, HppalMoHaIbHOE ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
25 BoimonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH H
. pemaTL TpI/II‘OHOMeTpI/I‘-IGCKI/Ie ypaBHeHI/ISI
BoinonHATE peoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U UPPallMOHAIBHBIX
2.3 BBIPQ&KEHHM W peElmaTh OCHOBHBIE THIIBI LENbIX, PAaUUMOHAJIBHBIX |
HMPPALMOHAIIBHBIX YPABHEHNUW U HEPABEHCTB
2 4 HpI/IMCHSITB ypaBHeHI/ISI nu HepaBeHCTBa JJISA peH_IeHI/ISI MATEMATHUYCCKUX
' 3a/1a4 U 3a]1a4 U3 Pa3IUYHBIX 00JacTe HAYKU U peaIbHOMN KU3HU
95 MonenpoBaTh pealbHbIe CUTyallUM Ha SI3bIKE alreOpbl, COCTABIATH

BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA 11O YCJIOBHUIO 3aaa4U, UCCIICAOBATH




MIOCTPOECHHBIE MOJIEJNIN C HCIOIb30BAaHUEM alllapaTa ajareopbl

3 OyHK1IMU U Tpaduku
OnepupoBarh MOHATHAMH: (PYHKUIHSA, CHOCOOBI 3afgaHus (QYHKIMH,
3.1 o0acTh OmpeneNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUHM, Trpaduk
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUU
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKIHMH, HYIU
' (YHKIIUY, MPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIMHA U1 pelieHns ypaBHEHUN
34 Crpouts W uuTaTh TrpaduKH JMHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKINH, CTENEHHON (PYHKITUH C IIeTTBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku QyHKIUH I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHMOCTE MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peaTbHON  JKM3HH, BBIpaXarh (opMylTamMu 3aBUCUMOCTH  MEXKIY
BEJTMYUHAMU
4 Havana matematuueckoro ananusa
i1 OnepupoBaTh MOHATUSAMHU: TOCIEIOBATENLHOCTh, apuUpMeTHUYecKas U
' reoMeTpuyecKas porpeccun
OmnepupoBarh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKAs
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIpOrpeccuu
4.3 3amaBaTh MOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU
44 Hcnonb3oBare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOTPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MIPUKJIaJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMU: MHOKECTBO, OTIEpPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SBICHHUM, MPH pEIIeHUWH 3aJady W3 JAPYrux
y4eOHBIX IPEIMETOB
5 3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYMCIECHUS
Panmonanbupie  uyucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOLEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuum ¢
11 palMOHATIBLHBIMU YHCIaMH, TIPpeoOpa3oBaHusl YMCIOBBIX BbIpakeHui. [Ipumenenue
npoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JenictBuTenbHble  4yKcia.  PanMOHaJbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIUMCJICHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AeHCTBUTEIbHBIX YHCEN IS
pelIeHNs IPaKTUYECKUX 3a]a4 U MIPEICTAaBICHMS] JTaHHBIX
14 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHH. J[eHCTBHs ¢ apupMETHUECKUMH
' KOPHSIMM HaTypaJbHON CTETIEHH
L5 CuHyC, KOCMHYC M TaHIEHC YHCJIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIOBOTO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHE, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
' MHTEPBAJIOB
2.4 Penenue nensix U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
27 [IpymeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a]ad U 3a1a4

U3 pas3JIMYHbIX obnacreit HAaYKH U pCaJIBHOﬁ JKHN3HH




DOyHKINUA U TPaPUKH

Oynknus, crnocoObl 3amanus ¢yHkinuu. ['padux ¢yHxnuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHus W MHOXKECTBO 3HaueHWd ¢ynkumu. Hymn ¢dyHxmmm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIus ¢ HATypaJbHBIM M LENbIM TMoOKa3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIMN
' YHCIIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
a1 [TocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHo yObIBaromas
45 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TI'€OMETPHYECKOM
' nporpeccuu. dopmysia CIOXHBIX TMPOIEHTOB. Mcnonp30BaHWE MPOrPEeccCUM MAJis
pelIeHus peaqbHbIX 3a/1a4 MPUKIIATHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpPEeTUKO-MHOXKECTBEHHOTO amnmapara JUisi OMHCAHMs PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4 U3 IPYTUX YICOHBIX TPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH TOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBONCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (HOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUJIBHOCTh  PACCYKIEHUH; yMEHHE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOKECTBAMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJIs OIMCAHMS PEATIbHBIX TIPOLIECCOB U SBJICHUHN U MIPU PEIICHUN
3aJa4, B TOM 4YHWCJIE€ W3 JAPYrUX Y4eOHBIX MPEAMETOB; YMEHHE
OTIepPHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHKCHIBaTh rpadbl pa3InYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PEeLICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YHCIIO, LIEJI0E€ YHCIIO,
CTENEHb C IIEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelieM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAlUMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXECTBA  HATypajbHBIX,  LEJNbIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IPU3HAKN JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH JAETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMU  CUUCIICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M Jorapudpmamu, npeodpazoBaHus IPOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATh IOHATUSAMU: I1OCIENOBATEIbHOCTD,

apupmMeTuueckas mporpeccus, reoMeTpruUecKast nporpeccus,




OCCKOHEYHO yOBIBAIOIIAasi TEeOMETPHYECKass TMPOTPecCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3aluMCU  KOMIUIEKCHBIX 4Hceld (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTuyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPUIbI,

T eOMeTpI/I‘IGCKI/If/'I CMBICJI OTIPCACIIMTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU: PALUOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI I PCHICHUA MATCMATHYCCKUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
byHKLIMH, KCTpeMyM (GYHKLMHU, HauOoJbIllee U HaMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHI rpaduka (YHKUUHU; YMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIIMM; yMEHHWE HaxXOIUTh MPOU3BOJIHBIE 3JIEMEHTApPHBIX (YHKIUIL;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bU3HYEeCKUX 3a/1auax; HaXOJUTh TUIOMIAAN U 00BEMBI PUTYP C TIOMOIIBIO




HHTCErpaaa; NpuBOAWUTHE MPUMEPBI MAaTEMATUYCCKOTO MOJACIIMPOBAHUA C

NoMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTH4IHAS
byHKuus, paroHaibHast byHKIu, CTEIIEHHAs GbyHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHINOIHATH NPEOOpa3OBaHUS
rpaduKoB (GYHKIMN, UCTIONB30BaTh TpapUKU I U3yUEHHs TPOIIECCOB U
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIpAXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHU, HEPABEHCTB U 3aJ]1a4 C IMapaMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTbh TOBApOB U
YCIIyT, HAJIOTH, 33/1a4H U3 00JacTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peaNbHbBIE CUTYallUH HA S3bIKE MAaTEMaTHUKH; COCTABIISITh BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HAWMEHblIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA peallbHbIX MTPOLIECCOB U
SIBJICHUI; TIPE/ICTABIIATh HH(POPMAIIMIO C TIOMOIIBIO TAOJIHIl M AUarpam;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue onepupoBaTh MOHATHSAMH: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOSATHOCTH, hopmyny bepHyin, kKoMOMHATOpHBIC (GAKThl U (HOPMYIIBI,
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHONM BeNWYMHBI, (YHKUMU pacOpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO U HOPMAJIBHOTO  PAaCIpECIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroil,
JIBYTpaHHBIA yroJl, TPEXI'PAHHBIM YToOJ, CKpEUIMBAIOLIMECS IpsIMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aa4 U3ydeHHble (PaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U

10

YMeHue ornepupoBaTh MOHIATUSIMH: IUIOMAAL GUTYpPHI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

MPSAMOYTOJIBHOTO TapajuieNenuneaa, NUpamMuasl, MPU3MBbL, LWIAH]PA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUEHHs KOHYCa M LUJIUHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPHl U MMOBEPXHOCTH
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBaxX M NMpPH3HAKaX r€OMETPUYECKUX (Uryp, 000CHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7a4; HAaXOIUTh TIEOMETPUYCCKHE BEIUYUHBI (JIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3Y4YCHHBbIC (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAME: TPSMOYTOJIbHASI CUCTEMa KOOPIMHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIIeHHWs] TEOMETPUYECKMX 3a]ad W 3ajad JAPYruX YueOHbBIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHEC IIPHBOJUTH




NpuUMEPLI MaTEMAaTHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA POCCUHMCKOM U  MHUPOBOH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Kon

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle yncina. [Ipu3Haku 1e1uMoCcTH LeNbIX Yucelt

19 Panuonanenple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, TPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenensb ¢ nensiM nokaszateneM. CTeneHb ¢ palvoOHAIbHBIM MoKa3zareneM. CBoiicTBa
- CTETICHU

. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnynble U HATypaIbHBIC JTOTapHUPMBI

JleiictButenbHble  4Yuciaa. ApU(METHYECKHE OIepaluu C JICHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYUCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUM

1.8 [IpeoOpazoBanme BEIpAKESHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMuUIecKre HEpaBEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl

3 OyHKIMH U TpaduKu




OyHKIU, crnocoObl 3amanus (QyHKiuu. ['paduk ¢yHkiuu. B3ammHO 00paTHBIE

3 ¢ynkunu. YétHelie 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKINHA
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumMymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbonblee ¥ HauMeHbIIee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IeJdbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpaduKu
36 Toukum pa3peiBa. AcuMmnToThl TpadukoB ¢yHkumii. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[TpumeHeHne MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOONbIIero ¥ HaUMEHBIIET0 3HA4YeHUs (PyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTterpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnun HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

MopnkoBrny  A.I. Anrebpa w Havama anammza. 10 wr: B aByx wactax. Y. 1: VueOHuk mms
o0mieoOpa3oBaTebHbIX yupexaeHuil (mpodwibHblii ypoBeHb) / A.I. Mopakosuy, I1.B. CemenoB. —
M.:IIpocBewenne, 2025.

Anrebpa m Havana aHaimmza. 10-11 wr: B aByx wactax. Y. 2: 3amaynumk a5 o0mieoOpa3oBaTebHBIX
yupexxaennit / A.I'. Mopakosuy, JI.O. [lennmesa, JLU. 3BaBuy, T.A. Kopemkosa, T.H. Mumycrtuna, A.P.
PsizanoBckuid, I[1.B. Cemenos; noa pen. A.I'. MopakoBuya. — M.: Muemo3uHa, 2025.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

. HacrompHasg kuura yumtens maremaruku. M.: OOO «M3parensctBo ACT»: OOO «M3narenbeTBo
Actpenby, 2004.

2. Temaruueckoe MpuIo>KeHUE K BECTHUKY oOpazoBanusi. Ned, 2005.

3. TpeOoBaHusi K OCHAIIEHHIO OOpa30BaTENBLHOIO TMpollecca B COOTBETCTBUM C COZAEP)KATEIbHBIM
HAMOJIHEHUEM YYEOHBIX TMPEeaMETOB (DeaepaTbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAApTa OOIIEero
00pa3oBaHMsL.

4. Mopakosuy A.I'. Anrebpa u Havana a”anm3a. 11 wi.: B ngByx wactax. Y. 1: YueOnuk mis
o01eo0pa3oBatenbHbIX yupexaeHuil (mpoduibheiii ypoens) / A.I. Mopnakosuu, I1.B. CemenoB. — M.:
Mmuemo3suna, 2001.

5. Anrebpa u Havana anamm3za. 10-11 wxin.: B naByx wactax. Y. 2: 3amaunuk ans o0mieoOpa3zoBaTebHBIX
yupexnaenuii / A.I'. Mopakosuy, JI.O. Jlenumesa, JL.U. 3BaBuy, T.A. Kopemikosa, T.H. Mumryctuna, A.P.
PsizanoBckuii, I[1.B. Cemenos; noa pen. A.I'. MopakoBuya. — M.: Muemo3suna, 2008.

6. Anrebpa u Hadana ananm3a: yued. s 10 k1. obmeodpazosar. Yupexaenuii /C.M. Hukomsckuii u 1p.- M.
[Ipoceemienue, 2003.

7. Anrebpa u Havana aHanm3a: yaed. s 11 ki obmeodpazosar. Yupexaenuii /C.M. Hukomsckuii u ap.- M.
[Ipoceemienue, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[ ®okchopa: Ipemnaraetr Kypcsl 1Mo yriayOJeHHON MaTeMaTHKE U MOATOTOBKE K OJTUMITHAIaM. 3aHSITHS
BenyT npenogasarenu u3 MOTH, 4ro rapaHTHpyeT BBICOKMI YPOBEHB CIIOKHOCTH.

1 InternetUrok: O0mmpHas 6a3a BUICOYPOKOB U KOHCIIEKTOB o TeMaM 10 kiacca, BKIII0Yast pa3esibl
MOBBIIIEHHON CIIOKHOCTH. OTIHYHBIN GopMaT, YTOOBI pa3o0paTbes B TPYIHON TEME CaMOCTOSITENBHO.

[ AKnacc: CepBHC ¢ TEOPETHUECKUMH MaTepUagaMi U COTHSIMH TPEHUPOBOYHBIX 3aJJaHUM ¢
aBTOMaTHYECKON MPOBEPKOM U pa300poM OINOOK.

1 Letovo.Online: TIporpamma, crielann3upyromasics Ha yriryOJIeHHOM H3YUYeHHH TOYHBIX HAYK,
KITyOHBIX (hopMaTax M MOJrOTOBKE K CIO0XKHBIM SK3aMEHaM.

IIpuMepHBIe KOHTPOJIbHbIE PA0OTHI

KonTtpoubsnas padora 1


https://foxford.ru/catalog/courses/matematika/10-klass?srsltid=AfmBOopv2SrZJbWUjcZ_Zq6AslP0qZySErkbXBUvMHydsxvhflx7AF4w
https://interneturok.ru/h/biblioteka/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://letovo.online/advancedMathematicsClubs

BapwaHr |

BuIYHMCAHUTE:

y Y83 g @216).

1
159 . 272 .37%
HagecTHo, uTo 12* = 3, Haittn 1225 -1,

Beinonuuts aeitcrsus (a > 0, b > 0):

_ JE+1 ¥a + Yab
4445 1 . va + vab
1) a [a~'-‘~ ]] : 2) o b .
CpasHuUTL uMcha:
3 b
= ? ) ﬁ
1)(%]’u{§] : 2) (4,2)”:4[4?] .

5. 3anucaTh OeCKOHEUHYIO NMEepHOAHUYECKYI0 AecATHUHYIO apobb 0,2(7)
B BHAe OOBIKHOBEHHOI.
L] ! 1
2 2 2 -2 2 1
6. Yupocturs 2 -)-'1--- — = a—--l— ] . a---;— npu a>0, a=#1l.
a+2az+1 ° a?
KonTtpoabnas padora Ne2
Bapwanrt |
1. Haiitu obracts onpegenenus QyHKIHMHK
y=Y4- x2.
2. HMaobpasuTe acKkus rpaguka GyHKUHH y = x 2.
1) BBIACHHTB, HA KAKHMX MMPOMEXYTKaX (DYHKIMA VOBIBAET.
2) CpaBHHTH YMCHA:
1)7° -
(1) wn @t wedm.
3. PemiuTh ypaBHeHHE!
1) v1-x =3; 2) Vx+2=4J3-x; 3) Jl=x=x+1;
4) J2x+5-Jx+6=1.
4, Haiitu ¢pyHrkuHio, obpaTayio k¥ QyHKIIHHK
y=(x- 8)_1r
VKA3aTE eé obinacTs onpeaesleHHA M MHOMECTBO 3HAYEHHN.
5. PemuTh HEPABEHCTBO X + 8 = x + 2.

KonTtpoabnas pabora Ne3

8,1 9 1 1"
1. CpaBHuTh uncina: 1) 5™ u 5 7 2) | 5 u (—j :

KonTposbnas padora Ne 3 no reme «IlokazarenbHas GyHKIUSI»

Bapmuanr 1
10

3 3

1 2-3x
2. Pemuth ypaBHenue: 1) (—j =25; 2) 4" +2°-20=0.

3}
3} .1
3. PemiuTh HEPaBEHCTBO Z >1§-




<L a(2)"
4. Pemnth HEpaBEHCTBO: 1) < g ) U >1

2

13

x—y=4,

5. PemmuTh cuctemy ypaBHEHUIA 5X+y — 25

x+1 x x+5 x
6. (JonomuutensHo) Pemuth ypaBHEeHUE 7 +3-7" =2 +3-27,

=~ KoHTponbHaa pabota N2 4

Bapuant |

. BBIYHCIHUTH:

1) log, 16; 2) HltloEs3, 3) log;135 — log; 20 + 2log; 6.
B oaHolt cucTeMe KOOPAHHAT CXeMATHYECKH IOCTPOMTH IrpadMKu

x
Gy y = log, x u y = (i] .

4

CpaBHHTL 4YHCJIA log;g u log, 45.

2 2
PemuTs ypaBHeHHMe log;(2x — 1) = 2.

PeminTs HepaBeHCTBO log._(x -5)>1.
3

N

Peminre ypaBHenue log,(x — 2) + log,x = 3.

PemuTs ypasnenue logg x +log 5 x = 14.
Pemnts HepaBeHcTBO logZ x — 2logy x < 3.

KoHTponbHaa pabora N2 5

1.

Bapwanr |
BeEIUHCINUTE:
1) cos 765°; 2) sinlgT".

. BEIYMCIHMTE Sin @, eciau cosQ = % -6 <o <-57m.

NpPOCTHTEL BEI :
¥apo pamenne cos(m — o)+ cns[g?ﬂ+a]

1) sin(o + B) + sin(a - B); 2 i Zeos(Co) sin—o)

. Pemute ypaBHeHMe:

1) Ecos§= 1+ cos x;
2) sin[-;--Sx]cosL'x—l-—— sin3xco$[3?“——2x].

IMoxa3aTs ToMaecTBO cosd4a + 1= %sin 4a(ctga - tga).



- Kontponshasa paGora N2 6
Bapuanr |

1. Pemuts ypasHeHue:

1) V2cosx-1=0; 2) 3tg2x++3 =0.
2. Haiiti pemenue ypaBHeHHA sin % = -% Ha orpeake [0; 37].
3. Pemuts ypaBHeHue:

1) 3cosx - cos®x = 0;

2) 6sin’x -sinx=1; 3) 4sinx + 5cosx = 4;

4) sin'x + cos® x = cos®2x + 41.
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