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MHNOACHUTEJBbHASA 3AIIMCKA

Pabouas mporpamma yuyeOHOro Kypca «AureOpa M Hayajla MaTEeMaTHYECKOTO aHaIH3ay
6a3oBoro ypoBHs mis oOywaromuxcss 10 —11 kmaccoB paspaborana Ha ocHoBe denepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEAHEro oomero oOpa3oBaHUS, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUM, MPEABABISEMBIX K MaTeMaTUYECKOMY OOpa3oBaHUIO, U
TpaJUIMKA POCCHIiCKOro oOpa3oBaHus. Peanmszamms mnporpamMmbl  00ECEUMBAET OBIIAJCHHUE
KIJIFOUEBBIMH KOMIIETCHLIUSAMHU, COCTABIAIOIIMMU OCHOBY Ui CAMOpPa3BUTUS M HENPEPHIBHOTO
00pa3oBaHMs, WEIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOIO DPAa3BHTHUS
JUYHOCTH 00YYarOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauvanma MaTeMaTH4eCKOTO aHajHM3a» SBJSETCS OJHUM M3 Haubomee
3HaYMMbIX B IpPOrpamMMe CTapllei IIKOJbl, MOCKOJIbKY, C OJHOH CTOPOHBI, OH OOecleYuBaeT
MHCTPYMEHTAJIbHYIO 0a3y /JIsl U3yUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOPOHBI,
¢dopmHpyeT Jorndeckoe M aOCTPaKTHOE MBIIUICHHE Yy4allluXCs Ha YpPOBHE, HEOOXOIUMOM s
OCBOCHHS KypCcOB MH(POPMATHUKH, OOLIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH. B pamkax TaHHOTO
Kypca ydamuecs OBJIAJEBAIOT YHUBEPCAIBHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas
(hopMyIMpyeT CBOH JOCTHKEHUSI B MAaTEMaTHICCKOU popme.

Kypc anreOppl 1 Hauan MaTeMaTHMYECKOIO aHAIM3a 3aKJIAJbIBAET OCHOBY JUISl YCIIELIHOTO
OBJIQJICHUS 3aKOHaMU (PU3MKHU, XUMHUU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEH/IEHUIUN SKOHOMUKH U
OO0IIECTBEHHOH JKU3HHU, TI03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIM(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BAaTh MX B IIOBCEIHEBHOW XU3HHM. B TOXe BpeMs OBlajcHUE
aOCTpaKTHBIMU M JIOTUYECKH CTPOTMMH MaTeMaTHYECKUMH KOHCTPYKLMSIMU DPa3BUBAEeT yMEHUE
HAXO/UTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTH YTBEPXKACHUS, HCIIOIB30BaTh 0000IIeHIEe
U KOHKPETH3aLUIo, abCTparupoBaHME M aHaJOrHio, (OPMHUPYET KpeaTMBHOE U KpPUTHUECKOE
MbllIeHHe. B Xoje u3ydeHus anreOpbl M Hadyall MaTeMaTHYeCKOro aHaju3a B cTaplled LIKoJe
ydalyecs MOJay4daroT HOBBIM OIBIT PEIIEHUS MPUKIAJHBIX 3a/1a4, CAMOCTOSITEIBHOTO OCTPOEHHUS
MAaT€MaTHYECKUX MOJENEN pealbHbIX CHTyallMd W WHTEPHPETAllMKM IIOJIYYEHHBIX pELICHUH,
3HAKOMSATCA C IIPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTUUYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.

Kypc o0nanaer 3HauMTENbHBIM BOCIIUTATENBHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak
yepe3 yueOHbIM Marepuall, CiocoOCTBYIOUINI (POPMUPOBAHNUIO HAYYHOI'O MHPOBO33PEHMS, TaK U
yepe3 crneuuduky y4dyeOHOM [esATeNnbHOCTH, TpeOyrolell CcaMOCTOSTENbHOCTH, AaKKYpaTHOCTH,
MIPOJIOJKUTENIBHOM KOHIIEHTPAl[M BHUMAHHS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN PE3yJIbTar.

B ocHoBe MeToauku o0ydeHus anreOpe M HadajaM MaTeMaTH4YEeCKOro aHaiu3a JIKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

CrpykTypa Kypca «Anrebpa M Hadajla MaTeMaTHYECKOI'O aHAIM3a» BKIIIOYAET CIIEAYIOIIHNE
coJiep)KaTelbHO-MeToAnuecknue JuHUM: «Yucna u  BeuucHeHUs», «DyHKUUMU U rpaduKmny,
«YpaBHEHHS U HepaBeHCTBa», «Hauana maTemarnueckoro ananusa», «MHokecTBa u joruka». Bee
OCHOBHBIE CO/IEpPKATEIbHO-METOINYECKUE JIMHUN U3Y4al0TCs Ha MPOTSHKEHUH IBYX JIET 00yUeHus B
CTapuIe! IIKOJIE, ECTECTBEHHO JOMNOJHSASA IPYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U
paznenaMu. J[aHHBIN Kypc SBIIS€TCS MHTETPaTUBHBIM, MOCKOJIbKY 0ObEIUHSET B cebe cofepx aHue
HECKOJIbKUX MaTeMaTHYeCKUX JUCHMIUIMH: anreOpa, TPUTOHOMETpPHUs, MaTeMaTHYeCKHH aHalu3,
Teopuss MHOXecTB U ap. [lo Mepe Toro kak yudamiuecs OBIaJeBalOT Bce Oojiee IIUPOKUM
MaTeMaTHYECKUM amiapaTroM, Yy HUX MOCJIE0BaTeIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHHE
CTPOUTh MATEMATHYECKYI0 MOJIENb PEAIBHOW CUTYyAlluH, IPUMEHATh 3HAHHUS, ITIOJyYEHHBIE B Kypce
«Anrebpa M  Hayaja MaTeMaTUYEeCKOrO  aHajiu3a», /s  pelIeHUus  CaMOCTOSTEIbHO
chopMyIMPOBAHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBAThH MOJTYyUCHHBIN pe3ysbTar.



CopepxarenpHo-MeTOIMYECKas JIMHUA «Uucia ¥ BBIYMCICHUS» 3aBepuiaeT (HopMHpOBaHHE
HABbIKOB HCIIOJIb30BaHMSI JEHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTo B OCHOBHOH mikone. B
CTapiieil ImKojle 0co0oe BHHMaHHE YACNseTCs (OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0s MCMOIb30BAaHUE PA3INYHBIX (POPM 3aMUCH JEHCTBUTEIHLHOTO YUCIA,
YMEHHUE PALMOHAIBHO BBIMOJHATH JEUCTBUS C HUMH, JEJIaTh MPHUKUIKY, OLEHUBATH pE3yibTarT.
OOyuaromuecss TONMY4YalOT HaBBIKM TMPUOJMKCHHBIX BBIYUCIICHUH, BBIOJTHEHUS JICUCTBUUA C
YHUClIaMH, 3alUCAaHHBIMH B CTaHAAPTHOW (opMe, HCIONB30BAaHUS MATEMATHYECKUX KOHCTAHT,
OLICHUBAHHUSI YMCIIOBBIX BBIPAKEHUM.

Jluaust «YpaBHEHHMST U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHWH BCero OOydeHUs B
CTapiield IIKoJie, IOCKOJbKY B KaXJIOM pasjeiie MporpaMMbl MPEAyCMOTPEHO pEIIeHUE
COOTBETCTBYIOIIUX 3aaa4y. OOyuaroluecs: OBIaJCBAIOT PAa3IUYHBIMU METOAAMH PEIIEeHUs LEJNbIX,
paIMOHATIBHBIX, MPPANMOHAIBHBIX, MMOKA3aTeIbHBIX, JOTaPH(PMUUYCCKHUX U TPUTOHOMETPUUCCKUX
YpPaBHEHUW, HEPABEHCTB M UX cUCTEM. lloiydeHHbIE YMEHMs MCHOJIB3YIOTCS MPU KCCIEAOBAHUHU
(GYHKIIUH ¢ TMOMOINBIO TMPOU3BOIHOW, PENICHWH NPUKIATHBIX 33/ad W 3aJad Ha HaXOXKICHUE
HauOOJBIINX M HAaMMEHbIIWX 3HaueHUU (yHkumu. J[aHHas coxaeprkareiabHas JIMHUSA BKIIOYAET B
ce0s Takke (OPMUPOBAHUE YMEHHU BBITIONHATH PACUCThl MO (opMyliaM, IpeoOpa3oBaHusl IIEIIbIX,
palMOHANBHBIX, MUPPAUUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TAaKXKe€ BBIPAXKEHUU,
colepxammx creneHn u Jjorapudmel. biaromaps u3ydeHHIO aireOpanueckoro Marepuana
MIPOUCXOJUT JallbHEHIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YYalUXCs,
(GOpMHUPYIOTCS HABBIKM JCIYKTUBHBIX PACCYXKICHUH, pabdOThl C CHMBOJBHBEIMH (QopMamu,
MIPEJICTAaBJICHHs] 3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. Auredpa
npennaraetT d(G(GEeKTUBHBIE WHCTPYMEHTHI I PENICHHS MPAKTHYCCKUX W €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIsAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeTOMMYeCKass JHHUS «DYHKIUH W TpapuKh» TECHO TNEpeIIeTaeTcs ¢
JPYTUMU JIMHUSIMHA Kypca, ITOCKOJIbKY B KaKOM-TO CMBICIIE 33/1a€T MOCIEA0BATEIbHOCTh U3yUEHUs
MaTtepuana. V3yueHue CTENeHHOM, MOKa3aTeJbHOH, JIOrapu(MUYECKOW U TPUTOHOMETPHUUECKHUX
GyHKIUH, UX CBOWCTB M TpadHKOB, HUCIOJIb30BaHWE (GYHKIMI U1 pelIeHUs 3a1ady U3 JPYTux
y4eOHBIX MPEAMETOB U PEATHHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUUYECKUM aHAJU30M, TaK U C
pelieHreM ypaBHEHH M HepaBeHCTB. [Ipu 3Tom Oombilioe BHUMaHHE YAENnseTcs (GOpMUPOBAHUIO
yMEHHUS BBIpaXaTh (OpMyllaMH 3aBUCHMOCTH MEXKIY Pa3IWYHBIMU BEJIMYUHAMH, HCCIIEIO0BATH
MoJIy4eHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3Toil cofepaTelbHOM JIMHUN HAIENIeH Ha
pa3BUTHE YMEHUW M HABBIKOB, TO3BOJISIONIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOM (opMme: aHaIUTUYEeCKOHM, rpaduyeckoil um cinoBecHoil. Ero m3yuenue crnocoOcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIICHUI0O W KOHKpPETU3AlluH,
HCIIOJIb30BaHUIO aHAJIOT .

ConepxarenbHas nuHUS «Hayana mareMaTH4ecKOro aHain3a» MO3BOJSET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MaTEMaTHYECKUX, TaK U MPHUKJIAJAHBIX 3a/a4, JTOCTYMHBIX O0y4YalomUMCs, Y
KOTOPBIX TOSIBISETCS BO3MOXKHOCTh HCCIEIOBATh U CTPOUTH Ipaduku (YHKIHA, OMpEAensiTh UX
HauOOJIbIIINE M HAWMEHBIIINE 3HAYEHUs, BBIUMCIATH TUIOMIAAX (GUTYp W OOBEMBI TEJ, HAXOAWTh
CKOPOCTHU M YCKOpeHHs rmporeccoB. JlaHHas coaepkaTeiabHash JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUSI MaTEeMaTUYeCKHX MOJCNICH pealbHBIX CHUTYyalli, HaXO0XKICHUS
HaWJy4yllero peuieHus B MPUKIAIHBIX, B TOM YHUCJIE COIMAIbHO-?KOHOMHYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHajh3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(hopManIbHO-TOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (HOPMHPOBAHUIO YMEHHI paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKE U HCcKyccTBe. OOywaromuecs y3HAIOT O
BBIJAIOIIMXCS PE3YJIbTATAX, OJYUCHHBIX B XO/I€ Pa3BUTHSI MATEMATUKH KaK HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOIMUeCKast JTUHUS «MHOXECTBA W JIOTMKa» B OCHOBHOM IIOCBSIIIICHA
3J€MEHTaM TEOPUU MHOXKECTB. Te€OpeTUKO-MHOKECTBEHHBIE TNMPEICTaBICHUS MPOHU3BIBAIOT BECh
KypC IIKOJLHON MaTeMaTHKU M MpeJIaraloT HanboJiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONMINNA BCE
pazzensl MaTEMATUKHU U €€ PUIIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MAaTEMATUUECKUE JUCIUIUIMHBI B



equHoe T1ienoe. [loaToMy BaXHO JaTh BO3MOXKHOCTh IIKOJBHUKY TIOHMMaTh TEOPETHKO-
MHOXECTBEHHBIN S3BIK COBPEMEHHON MaTeMAaTHKU W MCIOJb30BaTh €0 I BBIPAKECHHUS] CBOUX
MBICTICH.

B kypce «AnreOpa W Hauaima MaTEeMaTHYECKOTO aHAIM3a» IMPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYeCKOr0 MOJICIIMPOBaHUsA, KOTOpPHIE MPHU3BaHbI CHOPMHPOBATH HABBIKKM IOCTPOCHUS
MOJIETICH peabHBIX CUTYaIlMd, UCCICIOBAHMS ITHX MOJEICH C MOMONIBIO ammapara anreOpbl u
MaTeMaTUYeCKOr0 aHaJIN3a U MHTEPIIPETAIIUHU TTOTYYCHHBIX pe3yIbTaToB. Takue 3a7aHus BIUICTCHbI
B KaXJIbI U3 pa3/ieloB MPOTPaMMBbI, MOCKOJIbKY BECh MaTepual Kypca IHUPOKO UCIOIb3YETCs IJIs
perieHus MPUKIATHBIX 3a1a4. [Ipu peneHnn peaqbHbIX MTPAKTUHYSCKUX 33/1a4 yYalluecs pa3BUBAOT
HaOJII0IaTEIPHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOIb30BATh
aHAJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh Mpodiiemy. [lesaTeapHOCTh 10 (hOPMUPOBAHHIO HABBHIKOB
pelIeHUs TPUKIAIHBIX 33a7a4 OpraHU3yeTcs B IMPOIECCEe M3YYCHHS BCEX TeM Kypca «Anrebpa u
Hayajia MaTEMaTHYECKOI'0 aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM miaHe Ha M3ydyeHHUe Kypca ajareOpbl U Hayal MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM
ypoBHE OoTBOAMTCS 2 yaca B Henemo B 10 kiacce u 3 yaca B Hepemo B 11 kitacce, Bcero 3a JBa
roga ooyyenus — 170 yacos.

COAEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYHCICHUA

Parmonansueie yucna. OOBIKHOBEHHBIE M JICCATHYHBIC IPOOM, MPOLEHTHI, OECKOHEYHBIE
nepuosuyeckue  pobu.  ApudMeTrnyeckue ~ ONepalud ¢ pPAlUOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BbIpaKeHHW. [lpumeHeHune npoOeil W TPOLEHTOB [UIS PEIICHHS
MIPUKJIAHBIX 33/1a4 U3 Pa3]IUYHBIX OTPACIICH 3HAHUN U PEATIbHOU KU3HMU.

JleficTBuTeNnbHBIE uKcla. PanuoHanbHBIE W UppallMOHATIbHBIE Yucia. ApudmeTHdyeckue
ONepaluu C JeHCTBUTENBHBIMU 4YucCIaMu. [IpuOMMKEHHBIE BBIYMCICHHUS, NMpaBUiIa OKPYTJICHHMS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM mnokaszareneM. CranmapTHas (opma 3amMcu JeHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue noaxonasuieil GopMbl 3alIUCH ACHCTBUTEIbHBIX YMCEN JJIsl PEIIEHUs TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS TaHHBIX.

Apudmerrueckuil KOpeHb HaTypajabHOU creneHu. [leficTBus ¢ apupMeTnuecKuMu KOPHIMU
HaTypaJIbHOM CTECIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apr'yMEHTA.

YpaBHeHHd U HEPABEHCTBA

ToxecTBa U TOXECTBEHHBIE IPEOOPA30BAHMS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIbL.

VYpaBHeHHe, KOpeHb YpaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelrenne uppanroHanbHbIX YPaBHEHHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1ad M 3a1ad U3
pa3IMYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

DOYyHKUUH U rpapuKH



dyHK1UA, cioco0sl 3aaanus GyHkuun. ['paduk ¢yHkimn. Bzaumuo o6parHbie QyHKITUH.

OO6mactp ompeneneHuss © MHOXECTBO 3HadeHuW ¢yHkumu. Hymu dynkmuu. [IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIC U HEUCTHBIE (PYHKIIUH.

Crenennasi (pyHKIMS C HaTypaJbHBIM M IIeJIBIM TIOKa3aTeneMm. E¢ cBoiicTBa U rpaduk.
CaoiicTBa 1 rpaduk KOpHS N-Oi CTENEHH.

TpuroHomeTpudeckass  OKPYKHOCTb,  OIpPEICIICHUE  TPUTOHOMETPUYECKUX  (PyHKIMi
YHCIIOBOTO apryMeHTa.

Hauvana maTeMaTH4ecKOro aHajim3a

[locnenoBarenbHOCTH, CMocoObl  3aJaHMs  IOCJIe0BAaTEIILHOCTEH. MoHoTOHHBIE
MOCJIeI0BATEIbHOCTH.

Apudmernueckas M TreoMeTpuyeckas — Iporpeccud.  beckoHeuHO  yObIBaromias
reomerpuueckas mporpeccusi. Cymma OeCKOHEYHO YOBIBAarOIIEH TIe€OMETPUYECKON IPOTPECcCHH.
dopmysa CIOXKHBIX MpOLEHTOB. lcrosib30BaHME MPOrPECcCUU s pPELICHUS pealbHbIX 33134y
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

MHoXxecTBO, omnepauuu HaJl MHOxecTBaMu. Jluarpammbl Oitnepa—Benna. I[lpumenenue
TEOPETHUKO-MHOKECTBEHHOTO ammapara Jjisi ONUCaHUs pEaTbHBIX IPOILIECCOB W SIBICHUH, IPH
pElIeHNH 3a7a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, JOKA3aTENbCTBO.

11 KJIACC

Yuciia 1 BbIYHCICHUA

Hatypanbnsle u nenslie yncia. [Ipu3Haku JeNUMMOCTH LEIbIX YUCEIL.

Crenens ¢ palluOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecsTuuHbIe U HATYpaJIbHbIE JOTapU(MBL.

YpaBHeHHs U HEPaBEHCTBA

[IpeoOpa3oBaHue BbIpaXXEHU, COEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXXKEHU, COAEPKAIINUX CTEIIEHU C PalllOHAIbHBIM [TOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMpl JNTHHEWHBIX ypaBHEHHWIl. PeleHue mpuUKIagHBIX 3a/4a4 C TOMOILIBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUMN.

CucreMbl U COBOKYITHOCTH PAallMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U 3a1a4
13 pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH.

DOyHKUUH U rpapuKH

Oyukuus. [lepuognueckue pynkuuu. [IpomexxyTku MOHOTOHHOCTH QYHKIIMHU. MakcuMyMBbl
1 MUHUMYMBI QyHKIMH. HanOomnbIiee 1 HauMeHbliee 3Ha4eHne QYHKIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaPUKH.

[Toka3zarenbHas u norapupmuueckas pyHKIUN, UX CBOHCTBA U IpauKH.

Hcnons3zoBanne rpagukoB GyHKINMA 1S pEeIICHUsT YPABHEHHUHN U THHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIMHA A7 UCCIEAOBAaHHUS MHPOIECCOB U 3aBHCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana mareMaTH4ecKOro aHaJIM3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPaBEHCTB.

ITpousBonnas pyHkiuu. ['eomerpudeckuit 1 GU3NIECKUNA CMBICI IPOU3BOIHOM.



[IpouzBogHbie d1eMeHTapHBIX GYHKIUNA. DPOpMyINIBI HAXOXACHUS TPOU3BOJIHONW CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIHM.

[TpumeHeHne MPOU3BOJHON K MCCIEAOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTh M AKCTPEMYMBI.
Haxoxxnenne HanOobIIET0 1 HAUMEHBIIETro 3HaueHHsI (PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne MpON3BOIHOM JIs1 HAXOKICHUS HAWTy4lIero pelieH s B IPUKIAAHbIX 3a1a4ax,
JUIsL OTIPEJICJIEHUs] CKOPOCTH IpOoIecca, 3alaHHOTO (OPMYIIOi Uil rpaduKoMm.

[TepBooOpasnas. Tabnwuia mepBooOpa3HBIX.

WNuTerpain, ero reomeTpudeckuii 1 pu3NIecKuii cMbICI. Beraucienne naterpaia mo gpopmyse
Herorona—JleiiOuura.

IVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremMaTuka» JODKHO oOecredynBaTh JOCTHIKEHHE Ha
YPOBHE CpeaHEro oO0Iero oO0pa3oBaHHsS CIHEAYIOUIUX JUYHOCTHBIX, METalpPeIMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mpenmera «MaremaTHKa»
XapaKTEPU3YIOTCS:

['paxxnanckoe BocUTaHUE:

c(OPMUPOBAHHOCTHIO  TPAKIAHCKOW TO3UIMK  OOydJaromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOrO OOIIecTBa, MPEACTABICHUEM O MaTeMaTHYeCKHX OCHOBaX
(YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHA, TMPOIEIYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHUECM.

[TarpuoTrueckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHICKON T'PaKTAHCKOW HMIACHTUYHOCTH, YBAXKECHHS K IPOILIOMY U
HACTOSIIIEMY POCCHUHCKONW MAaT€MAaTHKH, EHHOCTHBIM OTHOIIEHHEM K JTOCTH>KEHHSIM POCCHMCKUX
MAaTeMaTUKOB M POCCHUUCKON MaTEMAaTHYE€CKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JIOCTHKECHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH  poccuiickoro Hapona; c(HOopMHpPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHU HAayKH W JACSITENbHOCTbIO YYCHOTO; OCO3HAaHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIFOUasl 3CTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEHICHHH, PacCyXIACHUMN; BOCIPUMMYMUBOCTHIO K MAaTEMAaTHUUYECKUM aCIEeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA.

®U3NYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTeMaTHUYECKUE 3HAHUS B MHTEPECax 3/[0POBOTO
n Oe3omacHoro oOpas3a JXKW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3I0POBOE
MUTaHUE, COANIAHCUPOBAHHBIN PEXXKHUM 3aHITUNA W OTAbIXA, PEeryispHas (u3ndeckask aKTUBHOCTH);
(bU3UIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEILHON JCSITEIHHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIIO0US; WHTEPECOM K Pa3IUYHBIM
chepam mpodecCHOHATHHON ACSITEIBPHOCTH, CBSI3aHHBIM C MATEMAaTUKOW M €€ TPHIOKEHHUSIMU,
YMEHHEM COBEpILAaTh OCO3HAHHBIN BhIOOp Oymymied mpodeccun U pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IIJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTE€MaTUYeCKOMY OOpa3OBaHHUIO U



caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KM3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEHICHHH
MPAKTUYECKHX 3a7]a9 MaTEMaTHYCCKON HAIPaBICHHOCTH.

DKOJIOTrHYeCKOE BOCIIMTAHHUE:

C(bOpMI/IpOBaHHOCTLIO BKOHOFI/I‘ICCKOP’I KyJIBTprI, IIOHUMAHHUEM BJIMAHUA COIIHMAJIBHO-
SKOHOMHYECKHUX IIPOIECCOB HAa COCTOSHUE MPUPOJHOW M COLMAIBHOW Cpeibl, OCO3HAHHEM
rI100aTFHOTO XapaKkTepa IKOJIOTUYECKUX MPoOieM; OpHEeHTAIlMEH Ha IPUMEHEHHE MaTeMaTHICCKUX
3HAHWUU JJI PEUICHHS 3aJ1a4 B 00J1aCTH OKPY)KAFOIICH CPe/Ibl, INIAHUPOBAHHUS TOCTYIIKOB U OLICHKH
HX BO3MOXHBIX IMOCJIEICTBUI ISl OKPYKAIOLLEH CPEJIbI.

HGHHOCTI/I Haquoro IIO3HAHUA:

c(OPMHUPOBAHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH HAyKH M OOIIECTBEHHOW MPAKTHKH, MOHMMAaHUEM MaTeMaTH4YeCKOH HayKu Kak chepsl
YeJIOBEYECKON JICATEIbHOCTH, JTAllOB €¢ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LUBUIN3AINY;
OBJIAACHUEM SA3BIKOM MAaTCMAaTUKHN U MaTCMaTquCKOﬁ Ky.]'[BTypOfI KaK CpGI[CTBOM ITIO3HAHUA MI/Ipa,
TOTOBHOCTBIO OCYIIECTBIIATh MPOSKTHYIO M UCCIIEA0BATEIBCKYIO ACITCIbHOCTh HHIUBUIYATIBHO U B

rpyme.

METAINIPEJMETHBIE PE3YJbTATDBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTrpaMMbl y4eOHOro mpeamera «MaremaTtukay
XapaKTepU3yIOTCS  OBIQJICHUEM  YHUBEPCAIbHBIMH  HO3HABAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCBUSIMY, — YHUBEPCANbHbIMU — PecysMUGHbIMU
OeticmeusiMu.

1) Vhusepcanrvnvlie nosmasamenvhvle Ociicmsus, obecneuusarom Gopmuposanue Oa306bix
KOCHUMUBHBIX NPOYECco8 00y4aoumuxcs (0c6oeHue Memooo8 HO3HAHUSL OKPYHICAIOWe20 Mupda,
npUMeHeHUe T02UYeCKUX, UCCLe008AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHpopmayuet).

bazoBeie tornueckue aeicTBus:

® BBISBISITh M XapaKTEPU30BaTh CYHICCTBEHHBIC NPU3HAKA MaTeMaTHUECKUX OOBEKTOB,
MOHATHM, OTHONICHUN MEXIy MOHATHAMH; (OPMYIUPOBATH OINPEACTIEHUS TMOHATHH;
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccH(UKAIWW, OCHOBAHUS JJISl 00OOIIEHUS U
CpaBHEHHUS, KPUTEPUU TTPOBOAMMOIO aHAIIN3a,

® BOCIHPHHHMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIBISATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTHBOpeuHs B (hakTax,
JTAHHBIX, HAONIOJCHUAX W YTBEPKICHUSAX; TpeasiaraTh KPUTCPUHM IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHIIYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHU TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOATEIHHO JOKA3aTENIbCTBA MAaTEMATHUECKUX YTBEPXKIECHUU (TIpSMBIE U
OT TIPOTHBHOTO), BBICTPAWBATh APTYMEHTAIINIO, TPUBOIUTH MIPHUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

e BBIOMpaTh crHoco0 pemieHuss y4deOHOW 3amaun (CpaBHHMBATh HECKOIBKO BAapHUaHTOB
peleHusi, BEIOUpaTh HanOosee TMOAXOMSANINNA C YU4E€TOM CaMOCTOSTEITHHO BBIIEIEHHBIX
KpUTEPHEB).

basoBele nccienoBarenbckue JeHCTBUS:

®  HCIIOJBF30BATh BOMPOCKH KaK MCCIIENOBATEIbCKI HHCTPYMEHT TIO3HAHUS; (POPMYITHPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOpPEYNE, TPOOIIEMY, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopmMupoBath TUIIOTE3Y, apryMEeHTHUPOBAThH CBOIO HO3HIIUIO, MHEHHE;



® TPOBOJIUTH CAMOCTOSATENBHO CIUIAHWPOBAHHBIA 3KCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAQHOBJICHHIO OCOOEGHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKIYy 00bEKTaMU, SBJICHUSIMHU, IIPOLIECCAMU;

®  CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHHS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEJCHHOTO
HAOIOACHNUS, KCCICIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaToB,
BBIBOJIOB M 0O0OOILIEHUI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUTATH MPEIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIOBUSX.

Pa6ota ¢ undopmanmeii:

®  BBIIBIATH AePUUNTHI HH(OPMALMU, JAaHHBIX, HEOOXOAUMBIX AJIs1 OTBETA HA BONPOC U JUIS
peleHus 3a/1auu;

e BbpIOMpaTh MH(OpPMALMIO M3 MCTOYHUKOB pPA3jIMYHBIX THIIOB, AHAIM3UPOBATH,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETHPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEACTaBIICHUS;

® CTPYKTYpUpOBaTh HWHPOpPMALMIO, TNPEACTAaBIATH €¢ B  Pa3NUYHBIX  (opmax,
WUTIOCTPUPOBATh rpahuuecKu;

® OIICHWBATh HAACKHOCTh HMHPOPMALUU MO CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OCliCMBUs, 00eCneuusaron cQopmMuposanHocns

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
OO01eHue:

® BOCIPUHHMMATH U (OPMYIHUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBUSMHU H IIEISMH
o0IlIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEHICHHUs 3aayd, KOMMEHTHPOBAThH
MIOJTyYEeHHBIH pe3ysbTar;

® B X0/€ OOCYXICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJTaeMOW TeMbI, IPOOIEMBI,
pemaemMoii 3a7auu, BBICKAa3bIBaTh MJCH, HAIIEJICHHBIC HA TMOUCK PELICHHS; COMOCTABISAThH
CBOU CYXKIECHHUS C CY>KICHUSIMU JIPYTUX YYaCTHUKOB JAMAJIOra, 0OHapYKMBATh pa3inyue U
CXOJICTBO TIO3WIMI; B KOPPEKTHOH ¢opme QOpMyIMpoBaTh pPa3HOTJIACHS, CBOH
BO3PAKEHMS;

® TIPEICTaBIATH PE3YJAbTATHI PEIICHUS 33Ja4yM, SKCIIEPUMEHTa, WCCIICAOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIUIEHHS C Y4Y€TOM 3aJad Mpe3eHTaluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHHuEeCcTBO:

® TIOHMMAaTh W WCIOJIH30BATH MPEUMYIIECTBA KOMAHTHONW M MHIUBUAYAJIbHONH PaOOTHI MPH
pemieHnH y4eOHBIX 3aJad; MPUHUMATH II€7Thb COBMECTHOW JNESTENbHOCTH, TUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM paloThl, pacrnpenensTb BUAbI pPabOT, JOroBapHUBATHCH,
o0cyXIaTh MpoIecc U pe3yibTaT padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

® y4yacTBOBaTh B I'PYMIOBBIX (opMmax paboTsl (00CYKAeHHsS, OOMEH MHEHMH, «MO3TOBbIE
IITYPMBI» ¥ UHBIE); BBITIOIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JCHCTBUS C
JAPYTUMH 4IEHAMH KOMaH/bl, OI[EHUBATh KA4eCTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pezyniamuenvie Oeticmeus, 0becneuusaom Gopmuposanue cMulClo8bIX

YCMAHOBOK U ICUSHEHHBIX HABLIKOE TUYHOCTU.
Camoopranuszanus:

COCTaBJIATh IUIAH, AJTOPUTM peIIeHUs 33a7ayH, BHIOMpAaTh CHOCOO pELIEHHS C Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BapHUaHThI PEUICHUH C yU€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTpOJIB:



e BJAJETh HABBIKAMH IIO3HABATEIILHOW pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
U MBICIIUTENIBHBIX TPOLECCOB, MX PE3yJIbTaTOB; BJIAJETh CIOCOOAMHU CaMONPOBEPKHU,
CaMOKOHTPOJIS MPOLIECCA U PE3yibTaTa PEIICHU MaTEMaTHIECKOH 3a1a4uu;

® IIpPEABUIAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUMBAaTh COOTBETCTBUE pe3yiabTara I M YCIOBHUAM, OOBACHATH TNPHYUHBI
TOCTHIKEHUS WM HETOCTHIKCHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kypca «AureOpa W Hayaja MaTeMaTHYECKOro aHAJIM3a» Ha YpPOBHE
cpeaHero oOmero o0pa30BaHUS JOKHO OOECTeYMBATH JOCTIKEHHE CIEAYIONIMX MpPeAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCTEHUS

OnepupoBaTh MOHSATHSIMHU: PAIMOHAIBFHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAS W
JeCATUYHAs 1pO0b, IPOLIEHTHI.

BeImonHATE apudMeTnieckrue onepaiy ¢ panrioHaIbHBIMU U IEHCTBUTEIHHBIMH YHCIIAMH.

BbinmonHATe OpUONMKEHHBIE BBIYUCIEHHS, HWCHOJb3Ys IIpaBUiIa OKPYIJICHHs, JenaTh
MPUKHJIKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHHA.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3zaTeleM; CTaHAapTHas (opma 3amucu
JCWCTBUTENIFHOTO YHCJA, KOPEHb HATYypaJIbHOW CTETEHHW; HCIIONb30BaTh MOAXOIAIIYI0 (Gopmy
3aIUCH JICHCTBUTENIBHBIX YUCEN JUIsS peIeHHs] TPAKTUYECKUX 3a7a4 U IPEJCTaBICHUS JaHHBIX.

OmnepupoBarh MOHATHSAMHU: CHUHYC, KOCHHYC M TaHT€HC IPOM3BOJIBHOTO YIJIA; MCIOJIB30BaTh
3aIUCh MPOU3BOJIBHOTO yIjla Yyepe3 00paTHbIe TPUTOHOMETPUYECKUE (PYHKLIUH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSMHU: TOXKJECTBO, ypaBHEHHME, HEPABEHCTBO; IIEJI0€, PALMOHAIBHOE,
MppaIoHAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YpaBHEHUE,

BeimonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKHX  BBIPDAXKEHHMM M pemiarhb
TPUTOHOMETPHUYECKUE YPABHEHHS.

BeimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAKEHUH U
permaTh OCHOBHBIE THITBI LIENbIX, PAIIHOHAIGHBIX H UPPAIIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPAaBEHCTBA Ul pEIlEHUS MaTeMaTHMYeCKUX 3a7ad M 3a4ad M3
pa3IMYHbIX 00JacTel HayKH U peaslbHOM JKU3HH.

MogenupoBaTh peajibHble CUTyallul Ha sI3bIKe alnreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHHUS,
HEPaBEHCTBA 110 YCJOBHUIO 3a/la4yd, HCCIEAOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM
afmapara anreopsl.

DOyHKUUH U TPpapuKH

OmnepupoBarh MOHATUAMU: (QYHKIHS, CITOCOOBI 3aaHusi QYHKIMH, 00JIaCTh ONpEACIICHUs U
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIIUH, B3aUMHO 0OpaTHbIE (YHKIUH.

OnepupoBarh MOHATUSMHU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIU (QYHKIUHU, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBathk rpaduku GyHKIUHN 1S pelIeHNs YpaBHEHUH.

Crpouth W yMTaTh rpaduKd JTUHEHHOW (YHKIMHU, KBaJpaTUYHOM (YHKIMH, CTENEHHOU
(GYHKIIUH C LIEIbIM TTOKa3aTeNIeM.

Hcnonb3oBare rpadguku (YHKIMHA A7 MCCIENOBAaHUS TPOLIECCOB M 3aBUCUMOCTEH IpH
peleHnn 3a1a4 W3 APYTrUX YYeOHBIX IMPEIMETOB W PEajbHON KHU3HH, BBIpaXaTh (GOpMyIaMu
3aBUCUMOCTH MEXTY BEJIMYMHAMU.



Havyana mareMaTH4eCcKOro aHaIn3a

OnepupoBaTh MOHATUSAMM: IOCIENOBAaTEIbHOCTh, apH(MeTHUecKas M TeoMeTpHuecKas
IIPOrPECCHUMN.

OnepupoBaTh HNOHATUAMM: OECKOHEYHO YOBIBAOIasi Fr€OMETpUYEcKas MpOrpeccusi, Cymma
0eCKOHEUHO yOBIBAOIIEH reOMETPUUECKOM MPOTPECCHH.

3agaBaTh IOCIEOBATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMH.

Hcnons30BaTh CBOKWCTBA ITOCIIEN0BATEIBHOCTEN U IIPOIPECCUM [l PEILIEHUS PEAJIbHBIX 3a1a4
IIPUKJIAZHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHAMH: MHOKECTBO, OIIEpALIMU HAJl MHO>KECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN allliapaT JJIs ONIMCAaHUs pealbHbIX IIPOLIECCOB U
SIBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYIHX y4eOHBIX PEIMETOB.

OnepupoBarh NOHATHAMHU: OIPEICIICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yucna ¥ BHIYUCICHHUA

OnepupoBaTh MOHATUSMU: HAaTypaJlbHOE, 1I€JI0€ YKUCIIO; UCIIOJIb30BATh MIPU3HAKU JAEITUMOCTU
LIEJIBIX YMCEJI, PA3JIOKEHHE YHCIIa HA POCThIE MHOKUTEIH U1 PELICHMS 3a1a4.

OnepupoBarh NOHITUEM: CTETIEHD C PAL[MOHATIbHBIM IIOKA3aTEIEM.

OnepupoBaTh NOHATHAMU: JIOTapU(PM YKCIIa, IECATUUHBIC U HATYpPaAJIbHbIE JTOrapuMBbl.

YpaBHeHNsI 1 HEPABEHCTBA

[IpuMeHsTH CBOMCTBA CTENEHU /s IPeoOpa30BaHUs BBIPAKEHU; ONEpUPOBATh MOHATUAMMU:
II0KA3aTEIbHOE YPABHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI II0KA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BeimonHATe  mpeoOpazoBaHMs — BBIPAKEHHH, COAEPXKAIIMX JIOTapu(MBbl; ONEPUPOBATH
MNOHATUSAMH:  JIOTapU(MHUUYECKOE ypaBHEHHME U  HEPaBEHCTBO; peIlaTh OCHOBHBIE  THUIIBI
Jorapu(PMUUECKUX YpaBHEHUIN U HEPABEHCTB.

HaxoauTs pemenus npocTeHIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMM: CHUCTEMa JMHEMHBIX ypaBHEHUH M €€ pelIeHHE; UCIOJIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH NI pEUICHMSI IPAKTUYECKUX 3a]1a4.

Haxomuth pemeHust mpoCTEHIINX CUCTEM M COBOKYIHOCTEM PAllMOHAIBHBIX YPAaBHEHUH W
HEPABEHCTB.

MonennpoBaTh peajabHble CUTYalluU Ha SI3bIKE aNreOpbl, COCTABIIATH BHIPAKEHUS, yPaBHEHUS,
HEPABEHCTBA U CHUCTEMBl II0 YCIOBUIO 3aJaud, MCCIENOBATh IIOCTPOCHHBIE MOJIEIN C
HCIIOJIb30BaHUEM arrapara anreOpsl.

DyHKIUH ¥ TPaPUKH

OnepupoBaTh MOHATUAMU: NIeproaAnYecKas QyHKIHUSA, IPOMEKYTKH MOHOTOHHOCTH (PYHKIIUH,
TOUKU 3KCTpeMyMa (DYHKIMM, HauOoJblllee U HauMEHbIlee 3HaYeHHUs (YHKLUUU Ha MPOMEXKYTKE;
MCIOJIb30BaTh UX JUISl KCCIEeI0OBAaHUS (PYHKIMH, 3alaHHON rpauKoM.

Onepuposarb MOHSTHSAMH: rpaduKu NIOKa3aTeNbHOM, JorapupmMuyecKon "
TPUTOHOMETpUYECKUX (DYHKIMH; M300pa’kaTh UX Ha KOOPAWHATHOM IIOCKOCTH U HCIIOJIb30BATh
JUI PEILIEHUS] ypaBHEHUIN 1 HEPABEHCTB.

N300paxaTh Ha KOOPIAUHATHON MJIOCKOCTU Ipa@UKU JTUHEHHBIX YpaBHEHUI U UCIIOJIb30BATh
UX JUISl pELIEHHs] CUCTEMBI TMHENHBIX YPaBHEHU.

Wcnonb3oBatek rpaduku GyHKIUN A HCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 IpYyTrux
Y4EOHBIX JAUCIUILIIH.

Havasna mareMaTH4ecKOro aHajms3a

OnepupoBarh MOHATHSAMH: HETpepbIBHAS (YHKIMS; MPOU3BOAHAS (DYHKUMU; UCIOIB30BaTh
reoOMeTPHUECKUI U (PU3NIECKUI CMBICI IPOU3BOIHON ISl PEIICHUS 3a/1a4.

Haxomute mnpou3BOJHBIE 3JIEMEHTAapHbIX (YHKUUN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
IIPOU3BENICHHUS, 4acTHOTO GbyHKIHH.



Hcrionp30BaTh MPOM3BOAHYIO ISl HCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI,
NPUMEHSATH PE3YNITaThl NCCIEIOBAHMS K OCTPOCHUIO IPaHKOB.

Vcnonp30BaTh MPOU3BOIHYIO ISl HAXOXKACHUS HAWITYYIIETO PEIICHHS B TPUKIIAJHBIX, B TOM
YHCIIe COIMATbHO-I)KOHOMUYECKHX, 3aJa4ax.

OmnepupoBaTh MOHATHSAMHU: INEPBOOOpa3sHAas M MHTETPAN; MMOHUMATh TCOMETPUYECKUI U
(bu3nvecKuil CMBICI HHTErpaa.

Haxomute mepBooOpa3Hble 3JIEMEHTapHBIX (YHKIHMA; BBIYMCIATH MHTErpai mo (Gopmyie
Herotona—JleitOnuma.

Pemate mpukiagHble 3a1aud, B TOM YHCJIE COLMAIBHO-KOHOMHUYECKOTO U (PU3MUYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHUECKOT0 aHAIIN3A.

B ¢enepanbHBIX ¥ pEerHOHANBHBIX TPOLEAYpaX OIEHKH KadecTBa 0Opa3oBaHUS
UCIIOJIb3YETCs MepevyeHb (KOAU(PUKATOp) pacIpeeIeHHbIX 0 KilaccaM MpoBepsieMbIX TpeOOoBaHUM
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbl CPeIHETO 00IIero oOpa3oBaHus
Y DJIEMEHTOB COJIEPKAHMSI 10 MAaTEeMAaTHKeE.

Tabmauua 11

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOECHHS OCHOBHOM
obOpazoBarenbHOU porpammsl (10 kimacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeILHON IPOrPaMMBI CPETHETO 00IIEro 00pa30BaHUS
pe3ylnbrara
1 Yucna u BBIYUCTICHUS

OHGpHpOBaTB NOHATUAMU: PALUOHAIIBHOC U JIECTBUTEIIBHOE qucio,

11
OOBIKHOBEHHAs U IECATHYHAs IpOOb, IPOLICHTHI
12 BemmonHaTe  apudmernyeckue  OmepalM ¢ palMOHAIBHBIMH U
' JEHCTBUTEIIHBIMU YUCIIAMU
13 BomonHsaTh  npuOTIMKEHHBIE  BBIYMCIIEHUS,  UCHOJAb3yd  IpaBHja
' OKpYTJIEHUS, AEJIaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTENEHb C LIEJIBbIM IOKa3aTesleM, CTaHJapTHas
14 dopMa 3anucu JEHCTBUTENIBHOTO YKCIa, KOPEHb HAaTypalbHOW CTENEHHU;

MCIIOJIb30BaTh MOJAXOMASILYI0 (OpPMY 3alUCU JAEUCTBUTEIbHBIX YHCEN IS
pELICHUS IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHBIX

OnepupoBaTh NOHATUSMH: CHUHYC, KOCHUHYC M TaHI'€HC IPOU3BOJIBHOIO
15 yria; HWCHOJb30BaTh 3alUCh IPOU3BOJBHOIO yIjia Yepe3 oOpaTHbIE
TPUTOHOMETpHYECKHe QyHKIUU

2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 OniepupoBaTh MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,




panmoHaIBHOE, UppaMOHATEHOE ypaBHEHHE, HEPaBEHCTRO,
TPUTOHOMETPHUYECKOE YPaBHCHUE

BoinonHsATe npeodpazoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUM U pelIaTh

2.2
TPUTOHOMETPUUECKHUE YPABHEHUS
BrimonsaTe npeodpa3oBaHus LENbIX, PALMOHATIBHBIX U UPPAIMOHAIBHBIX
2.3 BBIP@XEHUM U pellaTh OCHOBHBIE THUIIBI ILEJIbIX, PAlUOHAIBHBIX U
UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PELICHUsS MaTeMaTHYECKHUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCcTei HAYKU U peabHON )KU3HU
MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE aiareOpbl, COCTaBIIAThH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA 10 YCIOBHIO 33/1a4M, MCCIIEJOBATh
MIOCTPOCHHBIE MOJICNIN C HCIIOJIL30BAHUEM arlapara ajureOpsl
3 OYHKIMH U TpaPUKU
OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIIOCOOBI 3aAaHus (YHKIIMU, 00JIaCTh
3.1 OTIpeNeNIeHNs] W MHOXKECTBO 3HAaueHWd (QYHKUIWHU, Tpapuk (QyHKIHH,
B3aMMHO OOpaTHbIE PYHKIINU
39 OnepupoBaTh HOHATHAMU: YETHOCTb M HEYETHOCTh (DYHKIMM, HYIU
' (GyHKLUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUH IS peIIeHNsT ypaBHEHUN
34 Crpouth M uHMTaTh TpapuKu JUHEWHOM (QYHKUMH, KBaJpaTUYHOU
' (GyHKIMY, cTeneHHON (QYHKIIUU C LIETIbIM IToKa3aTesieM
Ucnonb3oBare rpaduku GyHKIMNA 711 WCCIEAOBAHHUS TMPOIIECCOB H
35 3aBHCUMOCTEH NMpH peleHUH 3ajady M3 JPYTuX y4eOHBIX MPEIMETOB U
' peasibHOM  JKM3HM, BbIpaXaTb (QopMyJamMH  3aBUCUMOCTH  MEXIY
BEIMYMHAMU
4 Hauvana mareMaTn4ecKkoro aHaimsa
41 OnepupoBaTh MOHATHUAMH: IOCIIEAOBATENbHOCTh, apudMeTHdeckas Hu
' reoMeTpHuUecKas Iporpeccun
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TeOMeTpUyecKas
4.2 mporpeccusi, CcymMma  OECKOHEYHO  yOBIBAIOImIEH  TeOMETPHYECKOU
Iporpeccun
4.3 3aaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIOCOOAMHU
44 Hcnonb30BaTh  CBOMCTBA IOCIENOBAaTENBHOCTE U IPOrpecCUl Ui

pelICHUs PCAJIBHBIX 3a1a4 IMPUKIIAAHOTO XapaKTepa




MHo>kecTBa U JIOTHKA

5.1 OnepupoBaTb NOHATUSAMH: MHOXKECTBO, OII€PALIUN HAJl MHOXKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT A ONUCAHMS
5.2 peabHbIX MTPOLECCOB U SBJICHUM, IPU PELICHNH 331a4 U3 IPYTUX y4eOHBIX
IIPEMETOB
53 OnepupoBaTb  IOHATUSAMHU:  ONPEAEIECHHWE,  TEOpPEMA,  CIEJCTBHE,
' JI0Ka3aTelIbCTBO
6 Teopus BEposITHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHIIEI U JHATPAMMBI
6.2 OnepupoBaTb  NOHATHAMHU:  CpefHee  apu(pMeTHdecKkoe, MeIHaHa,
' HauOoJIblIee, HAMMEHbIIee 3HaYeHNE, pa3MaX MacCUBa YUCIOBBIX JIaHHBIX
OnepupoBaTh MOHATUIMU: CIyYalHbINA SKCIIEPUMEHT (OIBIT) U CIy4ailHoe
coOBITHE, 3JIEMEHTAPHOE COOBITHE (BJIEMEHTAapHBI MCXO0J) CIy4dailHOro
6.3 OMbITA; HAXOAMTh BEPOATHOCTM B OMNbITAX C PAaBHOBO3MOXXHBIMU
CilydyaliHbIMU COOBITUSIMH, HAXOIUTh U CPAaBHUBATh BEPOSTHOCTH COOBITHIH
B U3yUYCHHBIX CIIyUaHBIX SKCIIEPUMEHTAX
Haxonute u QopmynupoBaTh cOObITHA: IepeceyeHue U OObeAUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTUBOIOIOKHOE JIAHHOMY COOBITHIO;
' NOJB30BATBCS  AMarpaMMaMu  DJiijepa W (QOPMYIOH  CIOXKCHHS
BEPOSITHOCTEW MPU PELIeHNH 3314
OnepupoBaTb HOHATHAMU:  YCIOBHas BEPOSTHOCTb, HE3aBHCHMBIE
6.5 COOBITHSI; HAXOJIUTh BEPOSTHOCTH C TOMOINBIO NpaBUIa YMHOMKEHUS, C
MOMOIIBIO IepeBa CIy4allHOTO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE NMPABUJIO YMHOXKEHHUS IIPU PELLIEHUU 3a/1a4
OnepupoBaTh MOHATUSMH: HUCIBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEpUs
6.7 UCTIBITAHNH, YCTIEX W Heylada; HaXOIUTh BEPOSTHOCTH COOBITHH B CEpUU
' HE3aBUCHMBbIX HCIBITAHUH J0 TEpPBOro yclexa, HaXOAWUTh BEPOSTHOCTU
coObITHI B cepuu uctibiTanuii beprynnu
6.8 OnepupoBaTh  MNOHATUSAMHU:  CIIy4ailiHas  BEIMYMHA, PacCHpelieleHHe
' BEPOATHOCTEMH, ArarpaMma pacrpeeseHus
7 I'eomerpust
7.1 OnepupoBaTh MOHATUSMH: TOYKA, MPsIMast, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX NPU PELICHUU

TCOMCTPHUYCCKUX 3aaayd




7.3

OnepupoBaTb TMOHATHSAMH: MAPAJUIETBHOCTh U MEPIEHAUKYISIPHOCTh
MPSAMBIX U TIIOCKOCTEH

74

KnaccudunupoBaTh B3aMMHOE PaCIOIOKEHUE MPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yroji, rpaHd JBYTPaHHOIO yrija,
pedpo ABYrpaHHOIO yrila, IMHEHHBIA yroja JBYTPAaHHOIO yrja, IpajycHas
Mepa JIBYTPaHHOI'O yria

7.6

OnepupoBaTh MOHATUSMHM: MHOTOI'DAHHUK, BBIYKJIBIH M HEBBIIYKJIbIH
MHOT'OI'PAHHUK, YJIEMEHTBI MHOIOTPAHHUKA, IIPABUIIbHBIM MHOTOTPAaHHUK

1.7

Pacrio3HaBaTh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (TIHpamMuia, MpHU3Ma,
MPSIMOYTOJIBHBIN TTapajuieenume;], Kyo)

7.8

Knaccuduimupoate  MHOTOTpaHHHKH, BbIOMpas ~ OCHOBaHHUS  AJis
KJIaCCHU(UKAINH (BBITYKJIbIC U HEBBITYKIIBIC MHOTOTPAHHUKH, TIPABMIILHEIC
MHOTOTPAaHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeNICIIUIIC Ib])

7.9

OHGpI/IpOBaTI) MOHATUAMU: CCKYyIIas IJIOCKOCTh, CCUHCHUC MHOTI'OTPAaHHUKOB

7.10

OOBACHITD MMPUHIUIIBEI TIOCTPOCHUA CeUeHUI MHOI'OIrpaHHUKOB, UCITOJIb3Ys
METOJ CJICI0B

7.11

Crpouth ce4yeHUs MHOTOIPDAaHHMKOB METOAOM CJIEIOB, BBIIOJHATh
(BBIHOCHBIC) IIJIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX 00BEMHBIX (uryp:
BU/| CBEpPXY, COOKY, CHU3Y

7.12

Pematn 3ala4 Ha HAXOXKACHUEC I'COMCTPUYCCKUX BCIUYHH II0 o6pa3uaM
WM aJiIroputMaM, IMPUMCHASA HU3BCCTHBIC AHAJIMTUYCCKHUEC MCETOAbI IIPpU
pPeICHMU  CTAHAAPTHBIX MATCMATHUYCCKUX  3aJa4 Ha  BbIYHUCICHUC
paCCTOSIHI/Iﬁ MCKAY ABYMS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH 10
IJIOCKOCTH, MEKAY CKPCIIUBAOIIUMUCS ITPAMBIMU

7.13

Pemrate 3amayn Ha HaXOXKICHHUE reoOMCTPUICCKUX BCJIWYHH I10 06pa3uaM
Wi aJIroputMam, IMNPUMCHSASA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCETOIbI IIpU
PCIICHHUU CTAHAAPTHBIX MAaTCMATUUYCCKHX 3aJa4 Ha BBIYHUCICHUC YIJIOB
MCKAY CKPCHIMBAKOIIHUMUCA IIPSAMBIMH, MCKIY HpHMOﬁ n IIIOCKOCTEIO,
MCKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

7.14

Bbruncnsate 00beMbl M IUIOHIAAM TOBEPXHOCTEH MHOTOTpaHHHUKOB
(mpu3ma, nmupamua) ¢ IpUMEeHEeHueM (HOpPMYII, BHIYUCIATH COOTHOILIECHUS
MEXIY IIoUIaIIMH MIOBEPXHOCTEH, o0beMaMu HOJJOOHBIX
MHOTOTPaHHUKOB

7.15

OrnepupoBaTh MOHATHAMHU: CUMMETPHUSL B IIPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPbI




W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (uUrypax, MpeAcTaBICHHYI0 Ha
YyepTexkax U pucyHKax

[TpumMeHsTh TeoMeTpuuecKrue (aKThl A PEIICHUS CTEPEOMETPHUYECKUX
7.17 3a/a4, MPEANONAralliuX HECKOJBbKO IIAaroB PELICHUs, €CIH YCIOBHUS
IPUMEHEHUs 3aJJaHbl B ABHOH (opme

IIpumensTh IpOCTEHIIME NPOrpaMMHBIE CPEIACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.18

[TpuBOIUTH MpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE U
JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

7.19

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH peajbHbIC
CUTYallUU U NPUMEHATHh U3YyYEHHBIEC TIOHATHS B MPOLIECCE ITIOMCKA PELICHUS
MaTeMaTHYeCKU C(OPMYITHPOBAHHON MTPOOIEMBI, MOJICTTHUPOBAThH PEabHbIC
7.20 CUTyallUd Ha A3BIKE I'€OMETPHUM, MCCIECA0BATh IIOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHNEM I€OMETPUUECKUX MOHITUN U TEOpEM, anmnapara aiareopsl,
pemath  NPAKTHUYECKUE  3aJadd, CBS3aHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BEIUYUH

Tabmuma 11.1

ITpoBepsieMsbie anemMenThI coaepxkanns (10 kmacc)

Kon ITpoBepsieMblii 2IIEMEHT COEPIKAHUS

1 Yucna v BEIYHCICHUS

Pannonanehple uncna. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOM, TMPOLIEHTHI,
OeCKOHEeuHble MepuoauuecKue Jpobu. ApudmMeTHueckue omnepanuu ¢
11 pallMOHATIBHBIMA ~ YHUCJIAMH,  [PEoOpa3oBaHMsI  YHUCIOBBIX  BBIPAXKEHMI.
[Tpumenenne napoOelt M NPOLIEHTOB JUIsl pEIIEHUs NPUKIAJHBIX 3a4ad M3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEaIbHOW KU3HU

[enictBuTenbHble  4yKcia. PanMOHalbHBIE M HMppalMOHAIBHBIE  YHCIIA.
ApudmeTndeckne omepanuu ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpubirmkeHHbIe
BBIYMCIICHUS, TIpaBWJIa OKPYIJIEHUS, NPUKHUAKA H OIEHKa pe3yibTara
BBIYMCIICHUH

1.2

CreneHs ¢ OCJIBIM ITOKA3aTCIICM. CTaHI[apTHaSI (bopMa 3alHUCH JCHCTBUTEIBHOIO
1.3 yrcia. Mcnonap30BaHUE IOIXOISIISH (bOpMLI 3allUCH JIEHCTBUTEIBHBIX YHCel
AJI pEHICHUA MPAKTUYCCKUX 3a1a4 U MPEACTABIICHUA JaHHBIX

Apudpmernyeckuit KOpEHb HaTypaJIbHON CTEIEHHU. JenicTBust c

14 o
apI/I(I)MCTI/I‘-ICCKI/IMI/I KOpHAMU HATYpaJIbHOU CTCIICHU




CuHyc, KOCUHYC U TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

15
apKTaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE MPEOOPA3OBAHUS
99 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
93 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pellieHHe HepaBeHCTBA. MeToj
' WHTEPBAJIOB
2.4 Pemienue nenbix 1 ApoOHO-pallMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemienue nuppalnioHajbHBIX YPaBHEHHUI U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUIN
57 [IpuMeHeHrne ypaBHEHUIH M HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYECKUX 3a1ad H
' 3ajlay U3 pa3IMuHbIX 00JacTel HAYKU U peabHOM KU3HU
3 OYHKIMH U TpaPUKU
31 Oyukius, crnocodsl 3ananus GyHkuun. ['paduk ¢pyHkuun. B3anmuo oOpaTHble
' byHKIAN
39 Ob6nacth ompejeneHuss U MHOXKECTBO 3HaueHMH (yHkumu. Hynu ¢yHkumu.
' [TpomexyTKH 3HaKOIOCTOSIHCTBA. YeTHbIE U HeYeTHbIE (PYHKLIUU
33 Crenennast GyHKIMS ¢ HATypaJbHBIM U IIEJIBIM TIOKa3zareneM. Ee cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHU
34 TpuroHomeTpuyeckass  OKPYXKHOCTb,  ONpeJelieHMe  TPUTOHOMETPUUECKHX
' (GYHKIIMI YMCIOBOTO apryMeHTa
4 Hauana maremaTHueckoro aHaausa
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHUs MOCIEI0BATEIbHOCTEH. MOHOTOHHBIE
' HIOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMeTpuueckass mporpeccuu. beckoHedHO yObIBaromias
49 reomerpuueckas nporpeccus. CymMmma 6€CKOHEUHO yOBIBAIOIIEH reoMeTpuyecKoi
' nporpeccur. Gopmysa CIOXKHBIX IMPOLEHTOB. MCronb30BaHWe MPOTPECCUM IS
pelleHus peaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoecTBa 1 JIOTHKa
MHoxecTBO, onepauuu Haja MHOXKecTBaMu. Jlmarpammel Oilsiepa - BeHHa.
5.1 [IpruMeHeHHE TEOPEeTHKO-MHOXKECTBEHHOI'O armapara Juis OMUCAHUS pPealbHbIX

MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB




5.2

Omnpenernenne, Teopema, CIeICTBUE, T0Ka3aTeIbCTBO

Teopust BEpOATHOCTEHN U CTATUCTUKA

6.1

[IpencraBneHre JaHHBIX C TIOMOMIBIO Tabnui, u gauarpamm. CpemHee
apudMeTHYecKoe, MeauaHa, HauOoJblllee W HAaWMEHbINIEe 3HAYCHHUS, pa3Max,
JUCTIEPCHUS U CTAaHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CiydaifHbple SKCHEpPUMEHTHI (OMBITHI) W CIAydalHbIe COOBITHSA. DJIEeMEHTapHbIC
coObITHst (rcxonbl). BeposTHOCTh cinydaitHOro coObITHSA. BIM30CTh 4acTOTHI H
BEpOATHOCTH  coObITHI.  CilydaliHble  ONBITBI € PaBHOBO3MOXKHBIMU
JJIEeMEHTAPHBIMU ~ COOBITUSIMH.  BeposSTHOCTM  cOOBITMII B ONBITaX C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuu Haja COOBITHSIMH: MEepeceueHue, 00beIUHEHHE, TPOTHUBOMOIOKHBIC
coObItus. uarpammsl Diinepa. opmyrna cloKeHus: BEpOATHOCTEH

6.4

YcnoBHas BCPOATHOCTD. YMHOXKEHHE BepOHTHOCTCﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPHUMCHTA. CDopMyna ITOJIHOM BCPOATHOCTHU. He3aBucumeie coOBITHSA

6.5

KomOunartopHoe npasuio ymHoxeHus. IlepecranoBku u ¢axtopuan. HYucio
couetanuii. Tpeyronbauk I[lackans. ®opmyna 6uaoma Herotona

6.6

bunapHbili ciay4aiiHbI ONBIT (MCHBITAHHE), ycleX U Heynada. HeszaBucumble
ucnbiTanusi. Cepus HE3aBUCUMBIX UCHBITaHUN 10 mepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Cny4aitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Jnarpamma
pactipenenenus. [Ipumepsl pacrpenesneHuil, B TOM YHUCJIE T€OMETPUYECKOE U
OMHOMHAIIEHOE

I'eomerpus

7.1

OCHOBHBIE MOHATUS CTEpeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTRO.
[TonsiTne 00 AaKCMOMATUYECKOM TOCTPOSCHUU CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3anmHOe pacnonokeHue NpAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuleJibHble M CKpeluBaroiuecs npsimble. [lapamienbHOCTh MNpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: TNapajlieibHble MpsiMble B TPOCTPAHCTBE,
NapajuIeIbHOCTD TPEX NMPSIMBIX, NapalIEIbHOCTh MPSIMON U MIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMH, YTOJ MEXAYy TMPSIMbBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEH:  NapajulelibHblE  IIJIOCKOCTH,  CBOWMCTBA
napajjieNbHeIX IulockocTei. [Ipocteifme mpocTpaHCTBEHHBIE (UTYpBI Ha
IJIOCKOCTH: TETpa’ip, KyO, nmapauiesenumnes, NoCTpOeHUEe CeUeHn

7.3

HepHeHJIHKYHSIpHOCTB HpHMOﬁ N INIOCKOCTH: MNEPNECHAUKYIIAPHBIC NPSAMBIC B
MMPOCTPAHCTBE, IIPAMBIC MAPAJUICIBHBIC W TMCPICHAUKYIAPHBIC K IIJIOCKOCTH,
IMPU3HAK MNCPICHANUKYIAPHOCTU HpHMOﬁ U IUIOCKOCTH, TCOopeMa O HpHMOﬁ




MEePHIEHANKYJISIPHON IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrod MEXKIY MPsIMON U
IJIOCKOCThIO, JABYIPAHHBIM  YroJl, JIMHEWHBIM YroJsl JBYIrpaHHOIO  yIJia.
[TeprieHauKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSTHUE
OT TMpsIMOH 0  TUIOCKOCTH, MpOeKIuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHAUKYIAPHOCTh  IJIOCKOCTEH: MpPHU3HAK MEPIEHIUKYISIPHOCTH  JBYX
m1ockocTel. Teopema 0 Tpex NeprneHIuKyIspax

IloHsiTME MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOTPAaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas
IpU3Ma, TPaHU U OCHOBAHUS MPHU3MBI, NIPsIMas M HAKJIOHHAsi IPU3MbI, OOKOBast U
IIOJIHAS ~ TIOBEPXHOCTb  IIPU3MBIL. [Tapamienenunen,  NpsAMOYIOJIbHBIN
napajuieenunes; 1 ero cBoucrsa. Ilupamuaa: n-yrojabHas nupamMuaa, rpaHd U
7.4 OCHOBaHME NMUPAMUJIbl, OOKOBast ¥ MOJHAsI IOBEPXHOCTh MUPAMU/IbI, IPAaBUIIbHAS
U YyCEUYEHHas MNHMpamMyaa. OJIEMEHTbl Npu3Mbl U nupaMuibl. IIpaBuibHBIE
MHOTOI'PAHHUKH: ITOHATUE IIPABUIBHOTO MHOTOTPaHHUKA, [IPABUJIbHAS IIPU3MA U
[IpaBWIbHAs NUPAMUJA, NPaBUIbHAS TPEYrojibHas NHpaMuia U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacraBieHune O TNPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
Jnoneka’p u ukocad CedeHus IPU3MbI U TUPAMMUIBI

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CHMMCTpPUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
75 IIJIOCKOCTH. ONEeMEHTBI CUMMCTPHHU B IIHpaMHJax, IapaJlICICIIUIICAaX,
IMMPpaBUJIbHBIX MHOTI'OI'paHHUKax

Brrauciienue 35eMeHTOB MHOTOTPAaHHHUKOB: pedpa, AuaroHaiu, yriel. [lmomans
OOKOBOM IOBEPXHOCTU U IIOJIHOM MOBEPXHOCTH NPSIMOM MPHU3MBL, IJIOLIA/b
OCHOBaHHWH, TeopemMa O OOKOBOW TOBEPXHOCTH MpsMoW mpu3Mbl. [lmormrans

7.6 N .
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MpPaBWIBHOW MNHUpPaMHbI, Teopema o
Iomaau ycedeHHoW mnupamuisl. [lorstue 06 obbeme. OObeM mNHUpPaAMUIBI,
IIPU3MBI
77 [Togo6uele Tema B  mpoctpaHcTBe. COOTHOWIEHHS MEXAY  IUIOMIAIAMU
' MOBEPXHOCTEH, 00beMaMU OJOOHBIX TeJ
Tabmmma 11.2
[TpoBepsiembie TpeOOBaHUSI K pe3yIbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBatenbHON mporpammsl (11 kiacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeNbHON MPOrpaMMbI CPEeTHETo 0011ero oopa3oBaHus
pe3yiabTara

1 Yyuicia U BEIYUCIIEHUS

OnepupoBaTh TMOHATUSIMH: HATypaJlbHOE, II€JI0€ YUCIO; HCIOJIb30BaTh
11 MPU3HAKK JETUMOCTH IEIbIX YHCEN, Pa3J0KEHUWE YKCIa Ha MPOCThIE
MHOXUTECIIN IJId pECIICHUA 3aaa4




1.2

OHepI/IpOBaTB IIOHATHUEM: CTCIICHB C pallMOHAJIbHBIM ITOKA3aTCIEM

OHCpHpOBaTI) IIOHATHUAMM J'IOl"apI/I(i)M qucia, J€CATUYHBIC U HATYpPaJIbHBIC

13
norapudmpl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHSATH CBOMCTBA CTeMEeHW il  IpeoOpa3oBaHUS  BBIPAKEHHIA,
2.1 OIEpUPOBATh TMOHATUSAMU: IIOKA3aTEIIbHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI [T0KA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
Breimonuate mnpeoOpa3oBaHMsl BBIPAXKEHUH, COJEpKALIUX JIorapu(MBI;
2.2 OTIEpPUPOBATH MOHATUSAMU: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JTIOIapU(PMUUECKUX YPABHEHUH U HEPABEHCTB
2.3 HaxonuTs pemeHust npocTeHnX TPUrOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUIMU: CUCTEMA JTUHEHHBIX YPAaBHEHUHN U €€ PEIlCHUE;
2.4 UCIIOJIB30BaTh  CHCTEMY  JIMHEHWHBIX  yPaBHEHMM I pELIEHUs
NPaKTUYECKUX 3a/1a4
95 Haxomute  pemeHuss  OpoCcTEHIIMX ~ CUCTEM U COBOKYIHOCTEH
' pPalMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE airedphl, COCTABIATh
2.6 BBIPOKEHMSI, YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3aJa4H,
UCCJIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM amrapaTa aareopbl
3 OyHKINUU U TpadhUuKu
OnepupoBaTh MOHATHAMH: TEpUOAUYECKass (QYHKUMS, HPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH SKCTpeMyMa (YHKIHMH, HauOosblee U
' HalMEHbIIIee 3HAYCHUs (YHKIUU Ha MPOMEXYTKE; MCIIOJIb30BaTh MX VIS
uccieoBaHus PyHKINHU, 3aJaHHOU rpaduKkoM
OnepupoBaTh NOHATUSIMU: TpaUKHU MOKA3aTeIbHOMU, JJOrapuPMUUECKOl U
3.2 TPUTOHOMETPUUECKUX (DYHKUMH; HU300pakaTb UX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLICHUS] yPaBHEHUI U HEPABEHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpauKd  JIMHEHHBIX
3.3 YPaBHEHHH M HCIOJIB30BAaTh HUX JUIA PELIECHUS CHUCTEMBbl JIMHEWHBIX
YpaBHEHUI
34 Hcnonp3oBath Tpaduku (QYHKIHUN UIsI UCCIETOBaHMS IMPOLIECCOB U
' 3aBHCUMOCTEN U3 IPYruxX y4yeOHbBIX TUCHUIUINH
4 Havana Marematnueckoro ananmsa
41 OnepupoBaTb  MOHATUSAMH: HENpepblBHAs  (YHKUUS, TMPOU3BOJHAS

(GYHKIIMM; MCHOJBb30BaTh T'€OMETPUYECKU M (U3MYECKUH  CMBICT




MIPOU3BOHOM /ISl pEIICHUS 33134

HaXOI[I/ITB ITPOU3BOJHEBIC QJICMCHTAPHBIX (bYHKI_II/II‘/'I, BBIYHCJIATH

4.2 .
IIPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS], YACTHOIO (PYHKLUI
Hcnonb30BaTh  MPOM3BOAHYIO S HCCIEAOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl MCCIECIOBAHUS K
HOCTPOCHMIO IPpahuKOB
44 Hcnonb30BaTh MPOU3BOAHYIO JUIS HAXOXKICHHUS HAWIYYIIETO PEIIeHHs B
' IPUKJIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKHUX, 3aauax
45 OnepupoBaTh NOHATHAMH: TEpPBOOOpa3HAs M HMHTETPAT; MOHHUMATh
' TreOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpajia
46 Haxonuth nepBooOpa3Hble 3J1eMEHTAapHbBIX PYHKIUHI, BEIYUCIATH HHTETpal
' o popmyne HeroToHa - Jleitbnuia
47 Pemate npukiagHble 3a1a41, B TOM YUCIIE€ COLUAIbHO-3KOHOMUYECKOr0 U
' (bu3nUecKoro xapakrepa, CpeicTBaMi MaTeMaTHYECKOI0 aHaIu3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAUYEHUW  CIy4allHOW  BEJIMYMHBI  TIO
' pacrpeneneHuIo WK C MOMOIIBIO JHarpaMm
OnepupoBaTb IOHATHEM MAaTEMaTHMYECKOIO OXKUIAHUSA, MPUBOJIUTH
50 IPUMEPBI TOTO, KaK MPUMEHSAETCS] MaTeMAaTHYEeCKOe OKUAAHUE CIydalHOM
' BEIMYMHBI, HAXOIUTh MaTeMaTHUECKOE OXHJaHUE 10 JIaHHOMY
pacnpeseneHuro
5.3 Hmets npeacTaBieHne O 3aKOHE OOJIBIINX YUCelT
5.4 HMmeTs npescTaBieHre 0 HOPMaJIbHOM paclpeaeIeHuu
6 ['eomerpus
OnepupoBaTh MOHATUAMHU: LHMWJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yroline
6.1 WINHAPUYECKOW TOBEPXHOCTH, IWIMHAP, KOHHMYECKas IOBEPXHOCTb,
' oOpa3yromue  KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
TIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (IIUIUHADP, KOHYC, cdepa U 1ap)
6.3 OOBACHATH CIOCOOBI OTYUYEHHUS TEJ BpaILlCHUs
6.4 KrnaccudumupoBars B3auMHOE pacrosiokeHne chepbl v MIOCKOCTH
6.5 OnepupoBaTh HOHATHAMU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa,

BbBICOTAa CCTMCHTA, HlapOBOﬁ CJlOI>'I, OCHOBAHHEC IIapOBOIro CJIOSA, BBICOTA




IIapOBOTO CJI0s1, IAPOBON CEKTOP

Bprumcniarte  00beMBI U iomaan HOBerHOCTeﬁ TSI  BpallCHUA,

6.6
reOMETPUYECKUX TeJ ¢ IPUMEHEHNnEM (HopMyIT
OnepupoBaTh MNOHATHUSAMH: MHOTOIPDAaHHHMK, BIHUCAHHBIH B chepy
6.7 OTMCAaHHBIN OKOJIO cdepsl, cdepa, BIUCaHHAsT B MHOTOIPAaHHHUK MU TEJO
BpAILICHUS
6.8 BbIuuciaTe COOTHOMIECHHS MEXTy TUIOIIAISIMU TIOBEPXHOCTEH U 00beMaMu
' MONOOHBIX TEN
6.9 N300paxkaTh n3ydaemble QUTYpBl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BeInonHATE  (BBIHOCHBIE) IIOCKHME YEPTEeXKH W3 PHCYHKOB IPOCTHIX
6.10 00BbeMHBIX (GUryp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTb CEUECHHUS Tel
BpaIICHUS
W3BnekaTh, WHTEPIPETHPOBATH M NPeoOpa3oBbIBaTH HHPOPMALHUIO O
6.11 POCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, NpPEACTABICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensaTh reomerpudeckue (HakThl JUIS PEHICHHS CTEPEOMETPUYECKUX
6.12 3a1a4, TMPEIIONaralouX HECKOJIbKO IIaroB PEIICHUs, €CIH YCIOBHSA
NpUMEHEHHS 33JIaHbl B SBHOH (popme
6.13 OnepupoBaTb NOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE JeMCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHMS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KaKUMH CBOMCTBaMHU OHH
o0JaatoT
6.15 [TpuMeHSTH TPAaBUIIO TTApAJUICTICTIATIEIA TIPU CIIOKEHHH BEKTOPOB
OnepupoBaTh MOHSATHSIMHU: J€KAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJYJh BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA,
' yrol  MeXJIy BEKTOpaMH, CKaJsIpHOE MPOM3BEAECHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMIIJIAHAPHBIE BEKTOPHI
Haxoaute cymMmMy BEKTOpOB M NpPOHM3BEACHUE BEKTOpAa Ha YHCIO, YIoJ
6.17 MEXy BEKTOpaMH, CKaIIpHOE MPOM3BEIEHHE, PACKIaIbIBaTh BEKTOP IO
JIByM HEKOJUITMHEAPHBIM BEKTOpaM
6.18 3amaBarh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pemrate mpocreiimme reoMmeTpuieckue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-
' KOOPJIMHATHOI'O METO/A
6.20 Pemrate 3amaud Ha JOKAa3aTENbCTBO MATEMATUUYECKMX OTHOLIEHHUH U




HaXO0XIACHUEC TCOMECTPHUYCCKUX BCIUYHH I10 06pa3uaM UK aJlrOpuT™MaM,
IMPUMCHAA HU3BCECTHBIC METOAbI npu pPEeIICHUN CTaHAAPTHBIX
MAaTeMaTHYCCKUX 3a1a4

IIpumensaTh IpOCTEHIIME NPOrpaMMHBIE CPEIACTBA U DIIEKTPOHHO-

Tabmuua 11.3

6.21
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
6.22 [TpuBOANTE NMpUMEPBl MaTeMaTHYECKMX 3aKOHOMEpPHOCTEH B IpPUPOIE U
' KHU3HH, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHATH MOJydyeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh pealibHbIE
CUTYallUX U IPUMEHSTh U3yYECHHBIE ITOHATHUS B IIPOLIECCE TOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYITHMPOBAHHOM MPOOIEMBI, MOJICTHPOBAThH PealbHbIC
6.23 CUTyallul Ha S3bIKE I'€OMETPHUM, HUCCIEN0BAaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHI U TeopeM, armnapaTa ajnreopsl,
pematb  MpPaKkTUYECKUE  3aJayd, CBSA3aHHBIE C  HAXOXKJIECHUEM
reOMEeTPUYECKUX BEIUYUH
ITposepsiembie anemMenThI coaepxanus (11 kmacc)
Kon [TpoBepsieMblii 37IEMEHT COepKAHUS
1 Yucna v BBIYUCIICHUS
11 Harypanbnsle u nenslie yncna. [IpusHaky 1eIMMOCTH LENIbIX YUCEN
1.2 CrerneHb ¢ pallMoOHalIbHBIM MOKa3aTeneM. CBOMCTBA CTENIEHU
13 Jlorapudm uncna. JlecsTuunble U HaTypaJibHbIE JOrapu(pMbl
2 YpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpa3zoBanre BeIpaXXeHUH, COEPKAIIMX JOrapr(pMbl
99 [IpeoOpa3oBanue BBIpaXKEHUH, COJAEp)KAIIMX CTENEHW C  palloOHAIbHBIM
' HoKa3aTeneM
2.3 [TprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [ToxazarenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucreMbl TUHENHBIX YpaBHEHUH. PellleHne mpuKiIagHbIX 3a7ad ¢ MOMOIIbIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPaBHEHUIN U HEPABEHCTB




[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0 MaTEMaTHYECKUX

2.8 . .
3ajlay ¥ 3aJla4 U3 Pa3IU4HbIX 00JIacTel HAyKU U peabHON )KU3HU
3 OyHKIMY U Tpadukn
Oynkuus. [lepuonnueckue QyHkuuu. [IpomMexKyTkn MOHOTOHHOCTH (DYHKLHMH.
3.1 MaxkcumymMbl 1 MUHUMYMBI ¢yHKuud. HaunOomnblnee W HauMeHblee 3HAUYCHHUE
(GYHKLNU HAa IPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOWCTBA U TpadhuKu
3.3 [Toka3zarenbHas 1 JorapupmMuuecKas GyHKIUHU, UX CBOWCTBA U Tpaduku
34 Hcnonp3oBanne rpadukoB QYHKIMN I PEIICHHUs] YPaBHEHUW W JTMHEHHBIX
' CHCTEM
Hcnonb3oBanue rpadukoB (QyHKOMM U1  HMCCIEJOBAaHUS IPOLIECCOB U
3.5 3aBUCHUMOCTEHN, KOTOPbIE BO3HUKAIOT IIPU PEIICHUU 33Jad U3 JIPYIHX Y4eOHBIX
IPEIMETOB U PeaIbHOM KU3HU
4 Hauana maremaTHueckoro aHaausa
4.1 HenpepeiBabie GyHKImm. MeTox MHTEPBAJIOB IS PEIICHUST HEPABEHCTB
4.2 [TpousBonnas pyaknun. I'eomerpudecknii 1 GU3NIECKUNA CMBICIT IPOU3BOTHON
43 [TpousBosHbIEe 31eMeHTapHBIX (PYyHKIMNA. DPOPMyNbl HAXOXKICHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEIECHUS U YACTHOTO (QYHKIIMN
[TpuMeHeHHe MPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTh MU
4.4 skcTpeMyMbl. Haxoxienrne HanOonblIero 1 HaMMEHbUIEr0 3Ha4eHUs (QYHKUIUU
Ha OTpe3Ke
[lpuMeHeHne TIPOM3BOMHOW [UI HAXOXKICHHWS HAWIYUYIIETO pEIICHHS B
4.5 OPUKIAJHBIX 3a7ayax, JJIs OINpeNeNeHUuss CKOPOCTH IIpolecca, 3adaHHOro
bopmyoit umu rpaduxkom
4.6 [TepBoobOpaznas. Tabnuia nepBooOpa3HBIX
47 WuTerpain, ero reoMmeTpudeckuii U pusnueckuii cMpici. Borancnenue uurerpana
' no ¢opmyse Hetorona - JleiiOnuma
5 Teopust BEpOSTHOCTEN U CTATUCTUKA
YucnoBele XapaKTEPUCTUKH CIyYailHBIX BEIMYUH: MaTEeMaTH4YeCKOe OXKHUIaHUE,
JMCIIepcuss UM CTaHJapTHOEe  OTKJIOHeHuWe.  Ilpumepsl  mpuMeHeHus
51 MaTeMaTUYECKOTO OKUAAHMS, B TOM YHUCIIE B 33aJla4aX U3 MOBCEAHEBHOW KHU3HU.

MaremaTtrueckoe OkugaHue OMHApHOW clyyaiiHOW BeNMWYMHBL. MaTeMaTHuecKoe
0KUJAHUE CYMMBbI CIIy4YalHbIX BEJIWYMH. MareMaTU4ecKoe OXHUJAHHE U
JTUCIIePCUsi TEOMETPUYECKOT0 U OMHOMUATILHOTO paclpeaeeHui




3aKoH OOJBIINX YKCEN U €T0 POJIh B HAyKe, MPUPOJIe U 001IecTBe. BriOOpouHbIit

5.2 N
METOJI UCCIIENOBAHUI

IIpumMepsl HENpPEpBIBHBIX CIIy4alHbBIX BenWYMH. lloHATHE O MIIOTHOCTH
5.3 pacupeneneHus. 3ajadd, NOPUBOASIINE K HOPMAIbHOMY pAaCHpeeICHUIO.
[TonsiTE 0 HOPMAJILHOM pacIpPECIICHUN

6 I'eomeTpus

[{unuaaprdeckas MOBEPXHOCTh, OOpa3yIOIIMe IWIMHIPHYECKON MOBEPXHOCTH,
6.1 OCh IWIMHIPUYECKONH moBepxXHOCTH. LlwmuHap: ocHoBaHMs ©  OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh, TUIONIaAh OOKOBOW U MOJTHOW MTOBEPXHOCTH

KoHnueckasi MOBEpXHOCTh, 0OOpa3yrolIfe KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH TmoBepxHOCTH. KOHyc: OCHOBaHME © BEpIIWHA,
oOpasyromas 1 0Ch, IUIOMIAJb OOKOBOM M TMOJHOW MOBEPXHOCTU. Y CEUCHHBIN
KOHYC: 00pa3yrolllie 1 BHICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh

6.2

Cdepa u map: UEHTp, paauyc, AMAMETP, IUIOMIAAL IOBEPXHOCTH CQEpHI.
6.3 Bzaumnoe pacnonoxenue chepsl U MI0CKOCTH, KacaTeabHas INIOCKOCTh K cdepe,
ioniaab chepsl

6.4 N3o00pakenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BepTka WJIMH]Ipa U KOHyCa

KOM6I/IHaI_[I/II/I TCJI BpalllCHUA WU MHOI'OT'PAaHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN

6.5
okoJio chepsl, chepa, BliMCaHHAsT B MHOTOTPAHHUK, HJIM TEJIO BPAILIEHUS

[Tonstue 06 o6beme. OCHOBHBIE CBOIicTBa 00HeMOB Tell. Teopema 06 oObeme
6.6 IPSIMOYTOJIBHOTO TMapaiiesenunena u ciaeacTBus u3 Hee. OO0beM HMIMHApA,
KoHyca. O0beM 1m1apa u miomaab cepsl

[lomobupie Tema B mpocTpancTBe. COOTHOIIEHHS MEXIY  TUIOIMIAIIMU

6.7 o
MOBEPXHOCTEN, 00beMaMu MOJOOHBIX TEI
6.8 CeveHuss nMAMHJIpaA (MapajuieIbHO U MEPHEHIUKYISIPHO OCH), CEUEHHs] KOHyca
' (mapasuienbHOE OCHOBAHHIO U IPOXOJIAIIee Yepe3 BepIINHY), CEYeHHUs I1apa
Bektop Ha miockoctd ¥ B npocTpaHcTBe. CIOKEHUE M BBIYMTAHME BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha YHCi0. Pa3iojkeHne BEKTOpa M0 TPEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwino mnapamnenenunena. Pemenune 3amay, CBSI3aHHBIX €
IIPUMEHEHNEM MIPAaBUII ACUCTBUI C BEKTOpaMU
[IpsimoyronbHasi cucteMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreiiimue 3amaun B KOOpAMHATax. YToil Mexay Bekropamu. CkanspHoe

IIPOU3BEJICHUE BEKTOPOB. BrIunciaeHue yrioB Mexy MPSMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHNH F€OMETPUUYECKHX 3a/1a4

111.11. ing npoBeaeHUs €IMHOTO rOCYAapCTBEHHOI0 dK3aMeHa 1o MaTemMartuke (fnanee - EI'D
[0 MaTeMaTHKe) HCIONb3yeTcs TMepedeHb (Koaudukarop) mpoBepseMbIX TpeOOBaHUM K



pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEeIHEro 001Iero oopasoBanus u
aneMeHToB cozepkanus. [Ipu mpoenenun EI'D mo marematnke 0a30BOTO ypOBHS M3 TEPEUHS
(xonudukaTopa) BEIOUPAIOTCS MO3UIIMH, COOTBETCTBYIONIHE (hefiepaabHOi padoueii mporpaMme o
MareMaTuke (0a30BbI YPOBEHB)

Tabnuna 11.4
[TpoBepsiembie Ha EI'D mo maTemaruke TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI
cpenHero odmiero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHMSI K MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS

IPOBEPSIEMOTO | OCHOBHOI 00pa30BaTENIbHON MPOrpaMMBbI CpeTHEro 00IIero 00pa30BaHuUs
TpeboBaHUs

1 Brnanenne meromaMu J10Ka3aTeNbCTB, AITOPUTMAaMHU pEIIEHHUs 3ajiad;
yMeHue (GOpMyIMpOBaTh U OIEPUPOBaTh TMOHATHSMHU: OIpE/AEICHuE,
aKCUOMa, TEOpeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKH; MPUMEHSATh MX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE M NPOTHUBOMNOJIOXKHOE YTBEP)KICHUE, MPHUBOIAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJ MAaTEeMAaTUYECKOM HWHIYKIMH;
IPOBOJUTH JI0KA3aTeNIbHbIEC PACCYKIACHUS NP PELICHUH 3aJ]ay, OLIEHUBATh
JIOTUYECKYI0  TPaBWIBHOCTh  PAacCyXJIEHUH; yMEHHME OIEepUpOBaTh
HNOHSTUSIMU: MHOKECTBO, MOJMHOYECTBO, ONEPALMU HaJ MHOXKECTBAMHU;
YMEHHE  HCIIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUU 33]a4, B TOM
YyHClie U3 IPYTUX Y4eOHBbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHCHIBaTh Tpadbl pa3IU4YHBIMU CIIOCOOAMHU; UCIIOJIb30BATh rpadbl MpH
pelIeHnN 3a1a4

2 YMeHue onepupoBarh MOHIATHUSMH: HATYpallbHOE YHCIIO, IEJIO0E YHUCIIO,
CTEIEHb C LIEJBIM MMOKA3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTEIEHb C
PAalMOHAIIBHBIM TIOKA3aTEIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTENEM,
jgorapudmM YuCIa, CHHYC, KOCHHYC M TaHT€HC MPOHM3BOJIBHOTO YHCIA,
OCTaTOK IO MOJAYJI0, PAalMOHAIBHOE YHUCIO, HUPPALHOHAIBHOE YHUCIIO,
MHOKECTBA HAaTypAJIbHBIX, LEIbIX, PALUOHAIBHBIX, JAECHCTBUTEIBHBIX
YHUCEN; YMEHUE UCTIOIh30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIINI 001N
JIeMUTeNlb W HauMeHbIee o0Imee KpaTHOe, anropuT™M EBkiuga mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAaMH
CUHCJICHHSI; YMEHUE BHITIOJHITH BHIUUCIEHNE 3HAUCHUHA U PeoOpa3oBaHUs
BBIPQXEHUI CO CTEMEeHsIMHU U JorapupmMamu, mpeodOpa3oBaHus IpPOOHO-
pPAalMOHAIBHBIX  BBIPAKEHUM; YMEHHE  OINEpUPOBATH  IOHATHSIMU:
MOCJIEIOBATEILHOCT, apu(MeTHUecKasi TMPOTPECCUsi, TeOMEeTpHIeCKas
nporpeccusi, OeCKOHEYHO YOBIBalOIIass TeOMETpHYecKas MPOrPeccus;
YMEHHME 3aJaBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIE C ITOMOLIBIO
PEKYPPEHTHBIX (POPMYIT;, YMEHHE ONEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE




YHCIIO, CONPSKEHHbIE KOMIUICKCHBIE 4YHCIA, MOIYJIb W apryMeHT
KOMIUIEKCHOIO  4Hciaa, (opMa  3alUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUIOHOMETpUYECKass M airedpaudeckas); yMEThb
NPOU3BOJUTH apU(PMETUYECKHE NEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAUTH IPUMEPHI MCIOJIb30BaHUS KOMIUIEKCHBIX YHCEJI; ONEpUpOBaTh
HNOHATUAMM: MaTtpuua 2 X 2 u 3 X 3, omnpenenurenb MaTpuULlbl,
reOMETPUYECKUI CMBICIT OIIPENEeIUTENs

VYMeHue onepupoBaTh INOHATHAMM: PALAOHAIBHBIC, HPPALMOHAIBHEBIC,
IIOKa3aTesbHbIC, CTENEHHbIE, JIorapu(MUYECKUe, TPUTOHOMETPUYECKHE
YpaBHEHUs M HEPABEHCTBA, HX CHUCTEMbBl; YMEHHE OIIEpUPOBATh
HOHATUAMM: TOXKJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMA YPAaBHCHUM U HEPABEHCTB, PaBHOCUIIBHOCTb
YpPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHUE pellaTh ypaBHEHMUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI) PA3JIMYHBIX IIPUEMOB; pEIIAThH
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIapaMeTpPOM; IPUMEHSITh
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMbI Ul PELICHUS MATEMaTUYECKHUX
3ajlay M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U pealbHON )KU3HU

YMeHue omnepupoBaTh MNOHATUAMH: (PYHKIHS, YETHOCTh (YHKIUH,
NEPUOANYHOCTh (YHKIMH, OTPAaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
GYHKIMH, dKCTpeMyM (YHKIUU, HAauOOJbIIee W HAaUMCHbBIICE 3HAYCHUS
GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
dbyHKUIMM, TIepBasi U BTOpas MpOU3BOAHAs (DYHKIIMH, TEOMETPUUYECKUN U
dbusznyeckuif CMBICI MPOU3BOJAHON, TMepBOOOpa3Has, OINpeAeTeHHBIN
UHTETpaJl; YMEHUE HAXOAUTh ACHUMNTOTHl rpaduka (QyHKIUU; yMEHHE
BBIYHUCIIATh  TPOW3BOJHBIE CYMMBI, TPOM3BEICHMs, YACTHOTO U
KOMMO3UIMN (YHKIIUH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpaduky
GYHKIIMKM; YMEHHE HaxXOIUTh TMPOU3BOJAHBIE SJIEMEHTAPHBIX (DYHKIIMIA;
YMEHUE UCIOJb30BaTh TMPOU3BOJHYIO JUISI HCCIENOBAaHUS (PYHKIIUH,
HaXOJWTh HAWMOONbIIME W HAWNMEHbIIUE 3HAaueHUs (YHKIHA; CTPOUTH
rpauk MHOTOWIEHOB C HCIIOJIB30BAHMEM ammapara MaTeMaTHYeCKOTO
aHajan3a; TPUMEHSATH TMPOU3BOJHYIO JUIA HAXOXIEHUS HAWITYYIIEero
pelIeHUs] B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKUX H
bu3nYecKuX 3aadax; HaXOJIUTh IUIOMIAJAU U 00BEMBI (PUTYpP C TIOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPBl MATEMATUYECKOTO MOJEITUPOBAHUS C
nomoIbio AudQepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QYHKIMH, OOpaTHas (YHKIIHS,
KOMIO3UIUSA (DYHKIMHA, JTUHeWHas QyHKIUSA, KBajpaTHuHass (QyHKIMS,
paunoHanbHas (QYHKIUS, CTeNeHHas (YHKIMS, TPUTOHOMETPHUUECKUE
¢GbyHKIIMKM, OOpaTHBIE TPUTOHOMETpHUYecKHe (PYHKLMHU, TMOKa3aTeslbHas U
jgorapupmuueckasi (QYHKIHUU; yMEHHE CTPOUTh TpaduKU H3Yy4YEeHHBIX
GyHKIMHE,  BBINOJMHATH,  IpeoOpazoBaHus  rpaduKoB  (QyHKIMIA,
UCIIOJIb30BaTh TpauKH Ui U3Y4YEHHs MPOIECCOB U 3aBUCUMOCTEH, MpU
peLIeHUH 33/1a4 U3 JIPYTHX Y4eOHBbIX NPEIMETOB M 33Jay U3 pealbHOM
JKU3HU; BbIpaXKaThb (OpMyJaMH 3aBUCUMOCTH MEXKIYy BEJIMUYMHAMY;




WCITOJIh30BaTh CBOWMCTBA M rpaduku (PYHKIUN IS pEIICHUs ypaBHCHHH,
HEpPaBeHCTB M 3aJay C MapaMeTpamH; H300pakaThb Ha KOOPAMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3ajauyd pPa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOICHTHI, J0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB H
yCIIyT, HAJOTH, 3a/la4d U3 OOJIACTH YIPABICHMS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKCHUS, ypPaBHEHHUs, HEPAaBEHCTBA M MX
CUCTEMBI IIO YCIIOBHIO 3aJa4d, HMCCIEIOBATH IIOJIy4YCHHOE PELICHUE H
OLIEHUBAaTh IPaBJIONOAOOHOCTh PE3YIbTAaTOB, YMEHHE MOJEIUPOBATh
pealbHbIE CUTYallUM Ha S3bIKE MaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a1a4M, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJEJIM C  MCIOJB30BAaHUEM  ammapara  anreopsl,
UHTEPIPETUPOBATH ITOITYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apudMeThdeckoe, MeauaHa,
HauOoJiblliee 1 HAUMEHBIIIEEe 3HAYCHUS, pa3Max, AUCIEPCUs, CTaHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BJIEKAaTh, HHTEPIPETUPOBATH
uH(pOpMaIIMIO, MPEICTABICHHYIO B Ta0NMIIaX, HA IuarpaMmmax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBIICHUI; MPEICTABIIATh
uHpOpMalLlMI0O C TIOMONIbIO TaOMUI] ¥  JOuarpamMm; HcCClIeIoBaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C MPHUMEHECHHEM TIpapuIecKuX
METOJ/IOB U JIEKTPOHHBIX CPEACTB; TpadUuecKu UCCIEOBATh COBMECTHBIC
HAOJIO/IEHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U IMHEHHON perpeccun

YMeHue onepupoBarb MOHATHSAMH: CIIYy4alHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYMCIATDH
BEPOATHOCTb C MCIOJIb30BAaHUEM TIpaQUUECKUX METOAOB; MPUMEHSThH
(GopMyJbl CIIOKEHHMSI U YMHOXKEHHS BEPOATHOCTEW, (POpMyiy MOITHON
BEPOSTHOCTH, Gopmyny bepHymin, komOMHAaTOpHBIE (PAKTHI U (OPMYIIBL;
OLICHMBAaTh BEPOSTHOCTHU pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBaATH
NOHATUAMM: ClIy4aiiHas BEJIMYMHA, PACIPEACICHUE BEPOATHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAaHHUE, IUCHEPCUs U CTaHIAPTHOE OTKIOHEHUE
CIy4ailHOM  BeNMYUHBL, (YHKIUU paclpeneieHuss M IJIOTHOCTH
PaBHOMEPHOI0, IT0KA3aTEIbHOTO U HOPMAJIBHOI'O PACIPENCICHUN; YMEHUE
WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEECICHUN Ul PEIECHUs 3a]a4;
3HAKOMCTBO C MOHSATUSMH: 3aKOH OOJIBIIUX YHCEN, METO/bI BHIOOPOUHBIX
UCCIIEOBAHUM; YMEHHUE TPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
ONEPUPOBATh MOHATHSMHU: COUYETAHUE, NEPECTAaHOBKA, YHCIIO COYETAHUM,
YHUCIO  TepecTaHoBOK; OumHOM  HblOTOHa; yMeHHE  NIPUMEHSTH
KOMOHMHATOpHbIE (DAaKThl U PACCYXKACHHUS ISl pPellleHus 3a/1ay; OIleHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOSATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ysbTar

YMeHue OIICPpUPOBATH TTOHATHAMM: TOYKa, npsamas, IIJIOCKOCTD,
MMPpOCTPAHCTBO, OTPE30K, JIy4, BCIIMUUHA YTJIa, IIOCKUM yroii, ,Z[Byl"paHHBIﬁ




YroJl, TPEXTPaHHBIM Yo, CKpeUMBaIOLIUecs MpsMble, MapalieIbHOCTh U
NEPIEeHIUKYIAPHOCTh NPSIMBIX W TUIOCKOCTEH, Yroia MeXAy MNpSMBIMH,
Yroa MEXAy HpsMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSMH,
paccTostHue OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXIY MpPSMbIMH,
paccTosiHue MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PELICHUH
3a/1a4 u3y4eHHbIe (DAKTBI U TEOPEMBI IIAHUMETPUHU; YMEHHUE OIICHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTh MaTeMaTHYECKHe
MOJIEJIM C TOMOIIBIO TE€OMETPUUECKUX TOHSATHI U BEIMYUH, pellaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOIAAb (GUTypbl, 00beM (UTYDHI,
MHOTOTPAaHHHMK, MPaBUJIbHBI MHOTOIPAaHHHMK, CEUEHHE MHOTOIPaHHMKA,
Ky0, mNapajuleNenune], Npu3Ma, NHUpaMuaa, (urypa M IMOBEPXHOCTb
BpaIlleHMs], LWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIIOmab
MOBEPXHOCTH NHPAMHIBL, TPU3MBI, KOHYyca, IMIMHApa, 00BeM KyOa,
NpSMOYTOJIBHOTO Tapajulelienuneaa, MUPaMUIbL, TPHU3MbI, IMIHHIPA,
KOHYCa, IIapa, pa3BepTKa IMOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIPA,
napajulelbHble OCH WM OCHOBAHHUIO, CEUYCHHE IIapa, IUIOCKOCTh,
Kacaromascs cdepbl, IIIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpPhl M MOBEPXHOCTH
BpAIIEHHs, MX CEYECHUs, B TOM YHCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSTh CBOWCTBA T€OMETPHYECKHUX (HUTYp, CaMOCTOSTEIHHO
(dbopMynHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATH TUIIOTE3HI O
CBOMCTBAaX M NpPU3HAKaX T'€OMETPHUYECKHX (HUTYp, OOOCHOBBIBATH WM
OlpoBepraTh MWX; yMEHWE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3MYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJHUTEIHHBIE
HOCTPOEHHUS

11

YMeHue onepupoBaTh TMOHSATHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
napajuiebHBI MEPEeHOC, CUMMETPUSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMoa00us, TOAOOHBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIe M MOAOOHBIE (UTYpPHI, B TOM 4YHCIIe B MPUPO/IE,
UCKYCCTBE, apXUTCKTypE; UCIIOJIb30BATh TEOMETPUUICCKUE OTHOIICHUS ITPU
pEelICHUH 3a]1ady; HAXOJWUTh TCOMETPHUYECKHE BEIMYWHBI (IJIMHA, YTOJ,
I0MIa/lb, 00BEM) MPH PEHICHUH 3a/1ad U3 JAPYTUX YU4eOHBIX MPEIMETOB U
U3 pEaNbHOW W3HU; YMCHHE BBIYUCIIATH T€OMETPUYCCKHE BEIMYUHBI
(mHA, yroJ, IUIOm@aab, OOBEM, IUIOMAJb MOBEPXHOCTH), HCIOJB3YS
U3YYEHHbIE (OPMYIIBI U METOJBI, B TOM YHCIIE: TUIOMIAAh MOBEPXHOCTH
MUpaMUJIbI, TIPU3MBI, KOHYCa, MIIMHIAPA, TUIomaas chepsl; o0beM Kyoa,
MPSIMOYTOJILHOTO ~ TIapajuleNienuneia, MUPAMUJbL, TPHU3MBL, HWIHHIPA,
KOHYca, 1l1apa; yMEHHEe HAXOJAUTh OTHOIIEHHE 00bEMOB MOJOOHBIX QUTYD
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YMmenune ONCprUpOBaATh MOHATUAMMU: NPAMOYroOJIbHad CUCTEMa KOOpAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3JIOKCHUC BCKTOpa 110 6a31/1cy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC MPOU3ZBCACHHE, YIroJdl MCEKAY
BCKTOpaMHU; YMCHUEC HCIIOJIB30BAaTh BGKTOpHBIfI n KOOp)IHHElTHBIfI METO




JUTSI pellieHUs] TeOMETPUYECKUX 3314 U 3aja4 APYTruX y4eOHBIX IPEIMETOB

13 YMmenue BbIOMpaTh NOAXOASAIINNA METO AJIsl pEellieHus 3a/1a4i; TIOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3YYEHHHM MPUPOAHBIX U OOLIECTBEHHBIX
IPOLECCOB U SBJICHUN; YMEHHUE paclo3HaBaTb IPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHI MaTEMAaTHYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH

Tabmuma 11.5
Ilepeuens 3meMeHTOB cojiepkaHus, npoBepseMbix Ha EI'D
110 MaTeMaTHKe
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna ¥ BBIYUCICHUS

11 Harypanbsble u nensle yncna. [Ipu3Haku JeTUMOCTH LENbIX YHUCeN

12 Panyonanenple uyucia. OOBIKHOBEHHbIE M JAECATUYHBIE JIPOOH, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudpmernyeckuit KOpEHb HaTypaJlbHON CTEIEeHHU. HeiicTBus C
apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU

14 Crenenp ¢ nenbiM nokasareneM. CTeneHb C palMOHAIbHBIM I10KA3aTeIEM.
CBolicTBa CTENIEHU

15 CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecsTuunble U HaTypaJibHbIE JOrapu(pMbl

1.7 JeiictButenpHble uncia. ApudMeTndyeckue olnepanuud ¢ JeHCTBUTEIbHBIMU

YHUCJIaMHU. HpI/I6J'II/I)K€HHI:Je BBIYUCIICHUA, IIpaBUJIa OKPYTJICHHUA, IMPHUKUIAKA H
OILICHKA pe3yJibTaTa BBIUMCIICHU

1.8 [TpeoOpazoBaHue BEIPAKESHHIMA

1.9 KommuiekcHsle uncna
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 Llenbie 1 qpoOHO-palOHATIbHBIE YPAaBHEHUS

2.2 UppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEeHHs

2.4 [ToxazarenbHble U JorapuMHUUEcKre ypaBHEHUS




2.5

[{enbie u ApoOHO-palIMOHATIbHBIE HEPABEHCTBA

2.6 HppanroHanbHbIe HEpaBEHCTBA

2.7 [TokazaTenbpHBIC U JIOTApUPMUYECKUE HEPABCHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 | Matpuna cucTeMsl JIMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTPUIIbI

3 OyHKuH U rpaduku

3.1 Oynkius, cnocodsl 3ananus GyHknun. ['paduk ¢pynkuun. Bzanmuo oOpaTHble
¢yukuuu. YetHole u HedeTHble pyHKuMU. [lepuoanueckue pyHKun

3.2 OO6nactp ompenereHUs W MHOXKECTBO 3HaueHWH QyHkuuu. Hymu ¢yHKmmu.
[TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IPpOMEXYTKM MOHOTOHHOCTH (DYHKIHWH.
Maxkcumymbl 1 MUHUMYMBI QyHKUuU. HanGosbliee M HauMeHblIee 3HAYCHHE
(YHKIIMHM Ha IPOMEKYTKE

3.3 CrernenHast GyHKIMS ¢ HaTYpaJbHBIM M IEJBIM IMOKa3areneM. Ee cBolicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU

34 Tpuronomerpuyeckue QyHKINU, UX CBOICTBA U rpaduku

3.5 [Toka3zarenbHas u Jorapupmuueckas GyHKIUN, UX CBOUCTBA U TpaduKu

3.6 Touku paspbiBa. AcuMnToThl TpadukoB QyHkmA. CBoiicTBa  (YHKIUH,
HETIPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTeabLHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEN

3.8 Apudpmerndeckass W TeoMeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
MPOIIEHTOB

4 Hauana marematndeckoro anaimsa

4.1 [TpousBonHas pyHkuu. [Ipon3BogHbIE SIEMEHTAPHBIX (QYHKITHIA

4.2 [IpuMeHeHHe NPOU3BOAHON K MCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTb H
3KCTpeMyMbl. HaxoskaeHue HanOONbLIero W HaUMEHbBILIEro 3HaueHUs (QyHKIMU
Ha OTpe3Ke

4.3 [TepBooOpaznas. MuaTerpan

MHoOkecTBa U JIOTUKa
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5.2 Jloruka
6 BeposTHOCTh M cTaTHCTHKA
6.1 OnucarenpHas CTAaTUCTUKA

6.2 BepostHOCTB

6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena v MOBEPXHOCTH BpaIICHUS

7.5 KoopanHatsl 1 BEKTOpBI

Bo3moxHa KOppPEKTHpOBKAa OOIIEro dYWCIa 4YacoB, PEKOMEHIOBAHHBIX JUIS HM3yYCHUS
IpeMeTa, C y4eTOM MHAWBHIYaJIbHOTO M0/1X0/1a 00pa30BaTeNbHBIX OPraHU3alui K yrIIyOJIEHHOMY
M3YYCHHIO MaTeMAaTHUKH, B paMKax COONIOJACHHUS TUTHEHUYECKUX HOPMATHBOB K HEAENbHOM
oOpazoBarenbHON Harpyske.";

Bo3MmokHa KOpPpeKTHpOBKa OOIIEr0 4YHWClIa YacoB, PEKOMEHIOBAHHBIX [UIS HW3YYECHHS
y4eOHOTO Kypca, C Yy4YeTOM WHAMBHIYAIBHOTO TOJAX0/Ja 00pa3oBaTENbHBIX OpraHM3aluil K
yrayOJIeHHOMY W3Y4YeHHIO anreOphl M Hadyal MaTEMaTHMYECKOTO aHaiu3a, B paMKax COOIOJACHUS
TUTHEHUYECKUX HOPMATUBOB K HEJIETbHON 00pa3oBaTenbHOM Harpyske.";

. Conepxanue ooydenus B 10 kmacce.

I'pad, cBssubIl Tpad, mytn B rpade: nukisl u nenu. CreneHb (BaJCHTHOCTH) BEPIIUHBI.
I'padsl Ha mutockocTH. [lepeBbs.

CrnyualiHple SKCHEpPUMEHTHI (OMBITBI) M Cly4yailHble COOBITHSA. OJEeMEHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTh ciyyailHOro coObITHS. BIM30CTh 4acTOTBI M BEPOSTHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJl COOBITUAMHU: IepecedeHue, OOBbEeIWHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Dinnepa. @opMyiia CI0KEHHS BEPOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpPOSTHOCTEW. JlepeBO Cilyd4allHOrO 3KCHEPHMEHTA.
®opmyna nosHoi BeposiTHOCcTH. Dopmyna baiieca. HezaBucumbie coObITHS.



bunapHbBIi CTydailHBIM ONBIT (MCIBITAHWUE), yCIeX W Heynada. HezaBUCHUMBbIE HMCTIBITAHUS.
Cepus HE3aBUCUMBIX HCHBITaHHH 10 TiepBoro ycmexa. IlepectanoBku u dakropuan. Yucio
coueranuil. Tpeyronapauk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHUH bepryin. Ciay4aliHblii BEIOOP U3 KOHEYHOH COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOcTe. Juarpamma pacnpenesieHusl.
Onepauuu Hajg ciaydailHbIMEM  BenMuuHaMu. buHapHas ciywaiiHas BenuuuHa. [Ipumepst
pacnpeziesieHui, B TOM YHCIIe TeOMETPUIeckoe U OMHOMUANIBHOE.

CoBMecTHOE paclipeielieHHe JBYX CiIydyalHbIX BelauduH. He3aBucumbie ciydaiiHbie
BEJIMYHHBI.

MareMaTryeckoe 0KHJIaHUe CIIyJaiHOW BeTMUHHBI (pactpenencHus). [Ipumepbl npuMeHeHns
MaTeMaTUYeCKOro OXHUJaHUs (CTpaxoBaHHUE, JIOTepes). MaTeMaTH4ecKoe OXKHMJIaHWe OWHApHOU
CIy4yailHOM  BEIMYMHBL. ~ MareMaThdecKoe  OXKHMIAHUE  CYMMbl  CIIy4YallHbIX  BEJIMYHH.
MareMaTHuecKkoe 0’KHIaHHE Te€OMETPUUECKOr0 M OMHOMHUAILHOTO PACTIPEICICHHI.

Jucrnepcus U cTaHIapTHOE OTKJIOHEHUE CIydaifHOW BeMUYMHBI (pacrpenenenus). Jucnepcus
OMHAPHON CIy4aliHOW BETMYMHBL. MaTeMaTHuecKoe OKUIaHuEe IPOU3BEACHUS U IUCTIEPCHS CYMMBI
HE3aBUCHMBIX CIIydailHbIX BelMMYMH. Jlucmepcuss M CTaHJApTHOE OTKJIOHEHHE OMHOMMAIbHOIO
pacrpenenenus. [lucnepcus U CTaHAAPTHOE OTKIOHEHNE T'€OMETPUYECKOr0 pacpeaeacHus. " ;

. Jlns IpoBeleHUs] €IMHOI0 TOCYAApCTBEHHOr0 3K3aMeHa 1o mareMaTuke (fanee - EI'D mo
MaTeMaTHKe) UCIOJIb3YeTCs MepeueHb (KoaudukaTtop) mpoBepsieMblXx TpeOOBaHUM K pe3ylibTaTaM
OCBOECHHS OCHOBHOM 00pa3zoBaTeIbHOM MpPOrpaMMbl CPEAHEr0 OOLIEro oOpa3oBaHUs U HJIEMEHTOB
COZEPIKaHMUS.

Tabmuma 12
[Tposepsiembie Ha EI'D o Mmaremaruke TpeOOBaHMsI
K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNbHOM IPOrpaMMBI
cpenHero o0Iero oopa3oBaHus
Kon [TpoBepsiembie TPeOOBAHMSI K MMPEAMETHBIM PE3yJIbTaTaM OCBOCHUS

MIPOBEPSIEMOTO | OCHOBHOW 00pa3oBaTeIbHON MPOTrPaMMBbI CPETHETO OOIIEro 00pa3oBaHMs
TpeGoBaHuUs

1 Bianenne Meromamm J0Ka3aTenbCTB, alrOpUTMaMU pEUICHUS 3a/]1ad;
yMeHue (GOpMyIMpOBaTH U OINEPUPOBaTh TMOHATHSIMHU: OIpE/AEIeHuE,
aKCHOMa, TEOpeMa, CIEACTBUE, CBOMCTBO, IIPU3HAK, J0KAa3aTeIbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKH; NMPUMEHATh UX; YMEHHE (HOPMYIUPOBAThH
o0paTHOEe M NPOTHUBOMNOJIOXKHOE YTBEP)KACHUE, MPUBOAUTH IMPHUMEPHI U
KOHTPIPUMEPBI, MCIOJIb30BaTh METOJ MaTEeMaTH4YECKOM WHAYKIIWH;
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKACHUS IIPU PELICHUU 3a/1a4, OLICHUBATh
JIOTUYECKYI0  IIPABWIBHOCTb  PACCYXKICHUH; YMEHHE  OIEpUPOBATh
MOHATUSMH: MHOXKECTBO, IOJMHOYKECTBO, ONEpallMy HAaJ MHOYKECTBAMHU;
YMEHUE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUA peajbHBIX MPOLIECCOB U SBJICHUM U NPU PEUICHUH 33]a4, B TOM




YHCIIe U3 APYTUX YUEeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATHIMU:
rpad, CB3HBIN rpad, IepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U OIUCHIBATh Tpadbl pa3IMYHBIMU CHOCO0AMH; MCIOIB30BaTh rpadbl MpH
peLIeHnH 3a1a4

YMeHne omnepupoBaTh MOHATUSMU: HATYpajJbHOE YMCIIO, IIeJI0e YHCIIO,
CTENeHb C LIEeJBIM MTOKa3aTesieM, KOPEeHb HATypajbHOM CTEIEeHU, CTETIEHD C
paloOHaIbHBIM II0KAa3aTeNIEM, CTENEHb C JIEHCTBUTEIbHBIM IOKA3aTEIIEM,
jgorapumM YuCIa, CUHYC, KOCHHYC M TaHI'€HC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 110 MOAYJIO, PALMOHAIBHOE YMCIO, HPPAalMOHAIbHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHcell; YMEHUE UCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 001N
JeNUTeNb W HauMeHbllee o0llee KpaTHOe, airoputM EBknuna mnpu
pellIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHAThH BBIUMCIICHHE 3HAYECHUH U peoOpa3oBaHus
BBIPXCHUIN CO CTENCHSAMH M JiorapupmMamu, mpeoOpa3oBaHUs IPOOHO-
paliOHATIbHBIX  BBIPOKEHUH; yMEHUE  ONEpPUpPOBATh  IMOHSATHSIMHU:
[IOCJIEZI0BATENbHOCTh, apU(METHUEcKas MpPOrpeccusi, TIeoMeTpuuecKas
nporpeccusi, OECKOHEYHO YObIBAaroIias TEeOMETpPHYECKas IPOrPECcCHs;
YMEHHE 3a/1aBaTh IIOCJIEJOBATEIbHOCTA, B TOM 4YHCIIE C IIOMOIIbIO
PEKYpPpPEHTHBIX (POpMYJT; yMEHUE ONEpUPOBATH MOHATHAMU: KOMILIEKCHOE
YHCIIO, COMPSDKEHHbIE KOMIUIEKCHBIE 4YHCIa, MOAYIb M apryMEHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3alucu  KOMIUIEKCHBIX  YHCelN
(reomeTpuueckasi, TPUTOHOMETpPUYECKas M anreOpamdeckas); yMETh
MPOU3BOIUTH apumeTuyeckue IEHCTBUS C KOMIUICKCHBIMHU UHCIIAMU;
MPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMILUIEKCHBIX YHCEIN; ONEPUPOBAThH
HNOHATUSIMM: MaTpuna 2 X 2 u 3 X 3, OmpeneinuTenb MaTpHUIIb,
TEOMETPUYECKHUNA CMBICIT OTIPEAEIUTEIS

YMeHHe OnepupoBaTh IOHATUAMH: pPalUOHAIbHBIC, HPPALMOHAIIBHEIE,
NoKa3aTeJbHbIC, CTENEHHbIe, Jorapu(MUUYECKUe, TPUTOHOMETPUYECKHE
YpaBHEHUS M HEPABEHCTBA, HX CHCTEMBl; YMEHHE OIEpUPOBaTh
HNOHATUAMM: TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHMM W HEPABEHCTB, DPAaBHOCWJIBHOCTH
YpPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHUE peEllaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IPUEMOB; pEIIAThH
YpAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbI IS PELICHUS MaTeMaTH4YECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAyKU U peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, YETHOCTh (YHKLUH,
NEPUOANYHOCTh (YHKIMHM, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIUHU, HauOoJbllee W HauMEHbIlee 3HauYeHUs
(GyHKIMU Ha MPOMEXYTKE, HempepbIBHAs (YHKIHSA, aCHMOTOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpas MPOU3BOAHAS (PYHKIIMU, T€OMETPUUYECKUN U
¢u3uueckuif  CMBICI TPOU3BOAHOM, TepBOOOpa3Hast, ONpeIeTeHHBIN
UHTETpal, YMEHHE HaXOJIUTh ACUMNOTOTHI Tpaduka (QYHKIUH; YMEHUE




BBIUUCIISATH  MPOU3BOJHBICE  CYMMBI, MPOW3BEACHHUS, YacTHOTO H
KOMITO3UITMHN (YHKINH, HAXOIUTh ypaBHEHHE KacaTeIbHOW K Tpaduky
(GyHKIMY; YMEHHE HAaXOIWThb MPOU3BOJHBIC AIIEMEHTAPHBIX (YHKIIHN;
YMEHUE HWCIOJb30BaTh NPOU3BOAHYIO ISl HCCIENOBaHUS (YHKIHUH,
HAXOJUTh HAWOOJBIIME W HAUMCHBIIME 3HAYCHHsS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJB30BAaHHEM amrapara MaTeMaTHYeCKOro
aHaliu3a; TPUMEHATh IPOU3BOJHYIO JIUISI HAXOXKICHUS HAWIYYIIErO
pelieHusT B TPUKIAJHBIX, B TOM YHCJIE COIUAILHO-DKOHOMHUYECKUX U
buznyecKuX 3a7adax; HaXOAWTh IUIOMATN U 00BEMBbI (PUTYp C MTOMOIIBIO
UHTErpaia; MPUBOAHUTH TPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C
noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpapuk QyHKIMH, 0OpaTHas QYyHKIHS,
KOMIO3UIMS (DYHKIMHA, JTUHEWHas (QyHKOUS, KBapaTHyHas (YHKIHS,
pauvoHanbHass (QYHKIUS, CTeNeHHas (YHKIUsS, TPUTOHOMETPUYECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTeNbHas U
jgorapupmuueckas (QYHKIHUH; yMEHHE CTPOUTh TpaduKd H3YUYECHHBIX
GbyHKIMI,  BBIIOJNHATH,  HpeoOpa3oBaHus  rpadukoB  GyHKIHH,
UCTIOJIB30BaTh TPa(QUKH Ui W3YUEHHs MPOLECCOB M 3aBUCHUMOCTEH, MpH
peLIeHUH 3a/1a4 U3 JIPYI'HX Y4eOHBIX NpEeIMEeTOB M 33Jad U3 pPeanbHOM
KHU3HHM; BbIpaKaTb (OPMYJIaMU 3aBHUCUMOCTH MEXIY BEJIMYMHAMM;
UCTIOJIb30BaTh CBOMCTBA W rpaduku (GyHKIMNA A pEIIeHUs ypaBHEHHIA,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300pa)xaTb Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH YpaBHEHHU, HEPABEHCTB M UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, J0JIM U YaCTH, HA JBUKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOrH, 3a7aud U3 00JacTH YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpaBHEHUs, HEpaBEHCTBA M MX
CHCTEMBI IO YCIOBMIO 3a/lauM, HCCIEI0BAaTh IOJYyYEHHOE pPEIIEHHE U
OLICHMBATh IPaBJOINOJ00HOCTh PpE3YylbTaTOB; YMEHHE MOJAEIUPOBATH
pEalbHBIE CUTyallud Ha $3bIKE MAaTEMAaTUKH; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJENM C  MCIOJb30BaHMEM  ammapara  ajareopsl,
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3ysbTar

YMeHue onepupoBaTh MOHATHAMH: CpefHee apudmMerndyeckoe, MeauaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAYEHUS, pa3Max, AUCIIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE YMCJIOBOTr0 Habopa; yMEHHE M3BJIEKAaTh, WHTEPIPETHUPOBATH
UH(OPMaLIKIO, TIPEACTABICHHYI0 B Ta0IuIax, Ha JuarpaMMax, rpapukax,
OTpakarolllyl0 CBOMCTBA pealIbHbIX MPOILIECCOB U SIBICHUI; MPECTABIATH
UHPOpPMALIMIO C TMOMOINBI0 TabaMIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM 4YHCJI€ C MPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; TpauUeCcKH UCCIIeI0BaTh COBMECTHBIE
HaOJII0IEHNUS C MOMOIIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OlepupoBaTh IOHATUSAMHU: CIYYalHBIM OIBIT W CIy4aiHOe




COOBITHE, BEPOSITHOCTh CIIYYailHOrO COOBITHSA; YMEHHE BBIYUCIATD
BEPOATHOCTh C HCIIOJIB30BAHUEM TPaUUECKUX METO/I0B; HPUMEHSATDH
(GOpMyNBI CIIOKEHUS W YMHOXKEHHSI BEpOSTHOCTEH, (OpMYITy MOIHOU
BEpOSATHOCTH, Gopmyny beprymin, komOuHAaTOpHBIE (PAKTHI U (POPMYIIBI,
OLICHMBATh BEPOSATHOCTU PEAIBHBIX COOBITHI; yMEHHE OIIepHPOBATh
NOHATUSMH:  CIlydailHas BENMYMHA, paACIpeAesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCKoe OKUAaHHWe, IUCIEepCHs M CTaHIapTHOE OTKJIOHEHHUE
ClydJaiilHOW  BEJIWYHMHBI, (YHKIMM pacupeieneHus] W IUIOTHOCTH
PABHOMEPHOTO, [T0KAa3aTeJIbHOIO U HOPMAJIBHOTO PACIpEeIeHH; yMEHNE
UCIIONIb30BATh CBOMCTBA M3YYCHHBIX pacIpeleiICHUI Ul pelleHus 3a1ad;
3HAKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIIMX YHCEI, METOAbI BRIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TMPHUBOAMTH NPUMEpPHl MPOSBICHUS 3aKOHA
OoJIbIIMX YHCET B NPUPOIHBIX M OOIIECTBEHHBIX SBICHUAX; YMEHHUE
ONIEpPUPOBATH MOHATUSMHU: COYETAHUE, TEPECTAHOBKA, YMCIIO COYETAHHI,
YHUCJII0O  TNEepecCTaHOBOK; OuHOM  HplOTOHA;  yMeHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKTHl U PACCYKACHUS sl pEIICHHs 33a]ad; OLCHHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIISATH BEPOSTHOCTHYIO MOJEIH M
UHTEPIIPETHPOBATH MOJYYECHHBIH Pe3yNIbTaT

YMeHue OICprupoOBaTh IIOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJINYMHA YIUIA, IUIOCKUM yroJl, IBYTrPaHHBIN
yroJl, TPEXI'PaHHBIM YIroJ, CKpEeUIMBalOUIMECs MPsSMBbIE, apaJlIeIbBHOCTh U
NEPNCHAUKYIAPHOCTh INPAMBIX U HJIOCKOCTGfI, yroia MeExay IpAMbIMHU,
YroJl MEXAY TMpSIMOM UM IUIOCKOCTBbIO, YIrOJl MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKM A0 IUIOCKOCTH, PACCTOSHHUE MEXKIY HPSMBIMH,
paccTosiHuE MEXy IIOCKOCTSIMHU; YMEHHME HUCIOJIb30BaTh MPU PEIICHUU
3aJa4 M3ydyeHHblE (aKThl U TEOPEMBbl IIAHUMETPUH; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKHue
MOACIN C IIOMOIIBIO TCOMECTPHUYCCKUX TIOHATHH U BCJIMYMH, pClIaTb
CBSI3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOIAAbL (GUTYpBl, 00beM (UTYpHI,
MHOIOTPaHHMK, INPaBUJIbHBIA MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHMKA,
KyO, mnapajuienenumnesa, IpusMa, nupamuaa, ¢urypa MU IOBEPXHOCTb
BpallleHNs, LMWIMHIpP, KOHYC, map, cdepa, Mmiomans chepbl, IUIOMAab
MOBEPXHOCTU NHPaMHJIbl, HPU3MbI, KOHYCa, LMIMHIpa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO ~NapajuleNienunesa, MUPaMUJIbl, MPU3MbI, LWIMHIPA,
KOHyca, Il1apa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHs KOHyca M LUIMHJIpA,
napajjielibHble OCH WM OCHOBAaHHUIO, CEYEHHME IlIapa, IUIOCKOCTb,
Kacaromasicss c@epsl, IWINHApPA, KOHYCa; YMEHHE CTPOUTb CEUCHHE
MHOTOTpaHHMKa, M300paXkaTb MHOT'OIPAaHHHUKH, (UIYphl U TOBEPXHOCTH
BpallleHUs, UX CEUYEHHUS, B TOM YHCIIE C MIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I'€OMETPHYECKUX (UTYp, CAMOCTOSATEIBHO
(bopMynHupoBaTh ONpeAeIeHUs U3ydaeMbIX (Uryp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaxX M MpHU3HAKaX TIEeOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIH
onpoBepraTb MX; YMEHHE TMPOBOAUTH Kiaccudukauuioo ¢uryp 1o




Pa3IMYHBIM TPU3HAKAM, BBITIOIHATH HEOOXOJMMBIC JTOTIOJHHUTEIbHBIC
MOCTPOCHHS

11 YMeHue onepupoBaTh IOHATHSAMH: JIBDKEHHME B  IPOCTPAHCTBE,
napajyieNbHBId TEPEeHOC, CUMMETPUS Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TOAOOHBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIe M IMOAOOHBIE (UTYpHI, B TOM 4YHCIIe€ B MPUPO/IE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUUECKUE OTHOIICHUS MIPU
pellIeHUU 3a]a4; HAaXOJUTh T'€OMETPUYECKHE BEIMYUHBI (AJIMHA, YTOJ,
II0IIaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 JPYTrUX Y4eOHBIX MPEAMETOB U
U3 peaJbHOM >KU3HM; YMEHHE BBIYUCIATH T€OMETPUYECKHE BEITUYMHBI
(IuHA, yroJ, MJOWAAb, 00BEM, IUIOL[AJb MOBEPXHOCTH), HCIHOJB3YS
u3ydeHHbIE (OPMYIBl U METOJBI, B TOM YHCJE: IUIOMAAb IMOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCa, IMIMHJpA, Momanb chepsl; oobeM Kyoda,
MOPSIMOYTOJIBHOTO  TMapajuleNienunea, MUPAMUbL, MPU3MBL, LWIHHIPA,
KOHYCa, 11apa; yMEHUE HaXOJUTh OTHOILIIEHHE 00bEMOB MOAO0HBIX PUTyp

12 YMeHue onepupoBaTh MOHATHAMM: MPSIMOYTOJIbHAs CHCTEMa KOOPHMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, DPA3JIOKEHHE BEKTOopa IO 0Oaswucy,
CKaIIpHOE TMPOW3BEJCHNUE, BEKTOPHOE IPOW3BEICHHE, Yrol MEXIy
BEKTOpaMM; YMEHHE MCII0JIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOA
JUTSL pEIICHUS] TEOMETPUYECKHX 3a/1a4 U 33/1a4 APYTUX Y4eOHBIX MPEIMETOB

13 YMeHue BbIOUpaTh MOAXOAIMN METOA sl PELICHUs 3a/1aui; TOHUMaHue
3HAYMMOCTH MaTeMaTHKH B HU3YyYEHUM NPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHHUE pACIO3HABaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NIPUBOAUTH MPUMEPBI MATEMATUUYECKUX
OTKPBITUH POCCUICKON U MUPOBOM MaT€MaTUYECKOU HAyKU

Tabmmma 12.1
Ilepeuens aneMeEHTOB coliepkaHus, poBepsaeMbix Ha EI'D
10 MaTEMaTUKE
Kon ITpoBepsieMblii 2JIIEMEHT COAEPIKAHUS
1 Yucna ¥ BEIYMCIIEHUS
11 Harypanbnsle u nensle uncna. [lpusHaku 1e1mmMocTy LENbIX YUCe
1.2 Parnmonanbubpie uncna. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, MPOLEHTHI,
OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH
13 Apudpmernyeckuit KOpEHb HaTypaJIbHON CTEIEHU. JenicTBust c
apru(MeTHUECKUMH KOPHIMHU HATypalbHOM CTENeHN
14 Crenenp ¢ 1ensiM TokazaTesneM. CTENEeHb € PAMOHAIBHBIM TIOKAa3aTeNIeM.




CBoiicTBa cTEIIEHU

15 CuHyc, KOCUHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsTHUHBIE 1 HATYPaJIbHBIE JTOTapU()MBI

1.7 JleiicTBuTenpHbIe 4MCHa. ApH(METHYECKHE OIlepalud C JACUCTBUTEIbHBIMHU
yruciaamu. [lpuOnukeHHbIe BBIYUCICHHS, IpaBHJa OKPYIJICHHUS, NPHUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI

1.8 [TpeoOpazoBaHue BEIPAKEHHIA

1.9 KommnekcHsle umcna

2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie 1 poOHO-paMOHATIBLHBIE YPaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUsI

2.4 [TokazarenbHble U JorapuMUUECKre ypaBHEHUS

2.5 [{enble u ApoOHO-palIMOHATIbHBIE HEPABEHCTBA

2.6 WppanuoHanbHble HEpaBEHCTBA

2.7 [ToxazarenbHble U JorapuMUUECKHEe HEPaBEeHCTBA

2.8 TpuronomeTpuyecKkrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 | YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMH

2.11 | Martpuna cucTeMsbl JIMHEHHBIX ypaBHEHUH. OnpenenuTesb MaTPUIIbI

3 OYHKIMH U TpaPUKU

3.1 OyHk1us, cnocodsl 3aganud GyHkuuu. ['paduk ¢pyHkuuu. Bzanmuo obpaTHble
¢yukun. YetHole u HedeTHble pyHkunu. [lepuoanueckue pyHKIMN

3.2 OO6nactp ompesaeneHUs W MHOXKECTBO 3HaueHM (yHkiuu. Hymu ¢yHkumu.
[TpoMeXyTKH 3HAKOMOCTOSTHCTBA. [IPOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MaxkcumMymMbl 1 MUHUMYMBI ¢GyHKIMU. HanOosnbinee W HauMeHbllee 3HaUYCHUE
(GYHKLINU Ha TPOMEKYTKE

3.3 Crenennas (GyHKIMS ¢ HATypaJdbHBIM M IIEJBIM TIOKaszareneM. Ee cBoiicTBa u

rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if cTeneHn




3.4

Tpuronomerpudeckue GyHKIIMN, ©X CBOUCTBA U TpadUKH

35 [TokazaTenpHas u Jorapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcumnToThl TpadukoB ¢yHknuid. CpoiicTBa (YHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEA0BATEILHOCTEMH
3.8 Apudpmerndeckass U TeoMeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
MIPOIICHTOB
4 Hauana maremaTuueckoro aHaimsa
4.1 [TpousBoanas ¢pyHkimu. [Ipon3BoaHBIC 2JIEMEHTAPHBIX (DYHKITUN
4.2 [IpumeHeHre NPOU3BOJHON K MCCIEIOBAaHHWIO (YHKIMH HAa MOHOTOHHOCTH H
IKCTpeMyMbl. HaxoxaeHne HanOONbIIeT0 W HAWUMEHBIIETrO 3HauYeHHs (DYHKIHH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
3) MHoxecTBa U JIOTHKA
5.1 MHoOXecTBO, onepaiuu Haji MHOKecTBaMu. Jlnarpammel Ditepa - Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCT
6.3 Kombunaroprka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
74 Tena 1 MOBEPXHOCTH BpallleHUs
7.5 KoopaunaTs! 1 BEKTOpPBI




TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KoauuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iaesioB u B Konrpoan IlpakTuye (uudposbie)
1/ | TeM MPOrpaMmbl ce HbIe cKHe o0pa3oBartejibHbIE
n ro padoThI paboThI pecypcbl
MHokecTBa pallMOHAIbHBIX U
JNENCTBUTENBHBIX YHCET bubmorexa [IOK
1 ' 14 1 https://m.edso0.ru/15
PanmonansHbie ypaBHEHUS U 683ba3
HEPaBEHCTBA
OYHKIUH U TPaPUKH. bubnmoreka [JOK
2 CreneHs ¢ LeabM 6 https://m.edsoo.ru/15
HoKa3aresem 68aba3
ApudmeTnueckuii KopeHb N—
oif CTelCHM bubnuorexa [JOK
3 ' 18 1 https://m.edsoo.ru/15
HppanmonansHble ypaBHEHHS 683ba3
Y HepaBEeHCTBA
DopMyIb bubnuorexa [IOK
4 TpUroHoMeTpuu. T puroHomer 22 1 https://m.edsoo.ru/15
pUYECKHE YPABHEHUS 68aba3
[TocnenoBaTenbHOCTH U bubmorexa TIOK
5 5 https://m.edsoo.ru/15
porpeccun 68aba3
bu6nmoreka [JOK
IToBTOpEenue, 00001IEHNE,
6 BTopetH m HI{ 3 1 https://m.edso00.ru/15
CUCTeMAaTH3aIHsl 3HAHHUHA 683ba3
OBIIEE KOJIMYECTBO HACOB 68 4 0
10 ITPOT'PAMME
11 KJIACC
KounvecTBo 9acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ | pasjiesioB H TeM Beer | Kourtpouabu IMpakTuyeck
o0pa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThl ue padoThbl
pecypchbl
Crenens c
paMOHATLHBIM
HOKABATENEM bu6mmorexa [IOK
1 ) 12 https://m.edsoo.ru/f11c4
[TokazarenbHas afid
GbyHKIHS. o
ITokazaTenbHbIe



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

YpaBHEHUS U

HEpaBEHCTBA
Jlorapudmuueckas
GyHKIHS. bubnmoreka [JOK
2 Jlorapudmuueckue 12 https://m.edsoo.ru/f11c4
YpaBHEHUS U afd
HEpPaBCHCTBA
Tpuronomerpudeck
ue GYHKINH U UX bubnmoreka [JOK
3 rpauKy. 9 https://m.edsoo.ru/f11c4
TpUroHOMETpUYECK afd
Ue HEPaBEHCTBA
[TpousBoHast. bubnuorexa [JOK
4 [Tpumenenue 24 https://m.edsoo.ru/f11c4
MIPOU3BOJHOMN afd
MHTerpa i ero bubmnoreka LIOK
5 P 9 https://m.edsoo.ru/f11c4
PUMCHEHHUSI
afd
CHCTOMEL bubmuorexa [JOK
6 . 12 https://m.edsoo.ru/f11c4
ypaBHEHUIA
afd
HaTVOalLHLLE bubmuorexa [JOK
7 P 6 https://m.edsoo.ru/f11c4
[eJIbIE YnCiIa
afd
IToBTOpEHUE,
06OGILICHIE bubmuorexa [JOK
8 R ’ 18 https://m.edsoo.ru/f11c4
cUCTeMaTH3aIHs
! afd
3HAaHUH
OBIIEE KOJIMYECTBO
YACOBIIO 102

[TPOI'PAMME



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Konu4yectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
n/n Tewa ypoxa Bcero Kontpoabubie | Ipakririeckue u3y4yeHusi =~ oOpa3oBaTe/bHbIE
padoThbI padoTsbI pecypest
MHo3xecTBO, onepanuy Haj,
1 MHOXkeCTBaMU. /luarpamMmsl 1 bubamorexa HOK
. https://m.edsoo.ru/746d5dce

Oiniepa—BenHa
PannonanbHble yncia.

5 OOBIKHOBEHHBIC M JICCATHUHBIC 1 bubmuorexa [JOK
IpoOH, MPOIICHTHI, 0ECKOHEYHBIE https://m.edso0.ru/be888093
MEPUOIUYECKHE JPOoOH
ApudmeTrrueckue onepanuu ¢

3 palOHAIBHBIMH YHCIIAMU, 1 bubnnorexa [IOK
npeoOpa30BaHMs YHUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKEHU I
[Tpumenenue npoGeil 1 MPOLEHTOB

4 JUIS PEILICHMS IPUKIIaHBIX 3324 U3 1 bubnnorexa [HIOK
Pa3JIMYHBIX OTpacied 3HAHUM U https://m.edso0.ru/44dd1046
peanbHOM KU3HU
[Tpumenenue npoGeil 1 MPOLIEHTOB

5 JUISL PEILIEHMS IPUKIIAHBIX 33124 U3 1 bubnnorexa [HOK
Pa3JIMYHBIX OTpAcied 3HAHUM U https://m.edso0.ru/d99d8c74
peanbHOM KU3HU

5 JlelicTBUTEIbHBIC YHCIIA. 1 bubnuoteka [IOK
PanmonanesHble 1 UppalMoOHaIbHbIE https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

quciia

Apudmernieckue onepammu ¢

Bu6muoreka [JOK

7
JEUCTBUTENbHBIMU YHUCIIAMHA https://m.edsoo.ru/a97a12d9
[TpubnmKEHHBIE BEIYUCIICHUS,

8 PaBUIa OKPYIJICHUS, IIPUKAIKA U buGnnorexa [IOK

p pyL » HPHKHA N https://m.edsoo.ru/cb723fbd
OIICHKA PE3yJIbTaTa BHIYUCICHUI

9 ToxecTBa U TOXKJIECTBCHHBIE bubmuorexa [JOK
peoOpa3oBaHuUs https://m.edsoo.ru/3a23ac15

10 VpaBHEHME, KOPDEHb YPABHEHUS bubmmorexa [OK

p » KOp P https://m.edsoo.ru/11ac68be

11 HepaBeHcTBO, penieHre HEpaBEHCTBA bubnmorexa HOK

P P p https://m.edso0.ru/50bdf26d
bubmnoreka LIOK

12 M

CTOM MHTCPBAIOB https://m.edsoo.ru/775f5d99
Pemrenne 1iensix u [pooHO-

13 a I/IOHaJ'III;IHBIX aII;FI)-IeHHﬁ u bubmorexa [JOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhas padota no teme
"MHOXecTBa PAllMOHAIBHBIX U

14 efICTBHTeJII)}fBII; qucen bubmmorexa [OK
A ’ https://m.eds00.ru/1914a389
PanmonasHbIC ypaBHEHUS U
HEpaBeHCTB"

DyHKIUSA, CITOCOOBI 3aaHUs
15 b YHKIIIII/II/I Bzaumuo 0621 aTHBIE bubmorexa LHOK
yH ’ P https://m.edsoo.ru/226eeabf
byHKIIIN
I'padux k. O0nacTe
pacpuic i . bu6mmoreka [IOK
16 OTIpeieNICHUs] © MHOYKECTBO 3HAUCHUI

dbyakuun. Hynmu GyHKImn.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

HpOMe)KYTKI/I 3HAKOIIOCTOAHCTBA

17 UeTHble 1 HEYCTHBIC (HYHKIIUN bubmmorexa LIOK
JHI https://m.edsoo.ru/ff4564ad
CrerneHs € 1eIbIM IOKA3aTEeNIeM.
18 CrannmaptHas ¢popMma 3amucu bubmmorexa LIOK
. Aap p https://m.edsoo.ru/66446d3e
JEHCTBUTENBHOTO YnCiIa
Hcnonp3oBanue noaxoasmen GopMel
19 3aIUCH JICUCTBUTEIbHBIX YUCE JJIs bu6mmoteka [IOK
peLIeHNs TPAaKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
MIpPeICTaBICHUS] JAHHBIX
Crenennas KIHSI ¢ HATypPaJTbHBIM
20 U 1IEJIBIM HOEZ;.TGJIGM Ee z,]I;)OﬁCTBa u bubamorexa HOK
' https://m.edsoo.ru/3f25a047
rpaduk
1 ApudpmeTrueckuii KOpeHb bubnuoreka LIOK
HATypaJIbHOU CTEIEHU https://m.edsoo.ru/d82c36d4
99 Apudmernueckuit KOpeHb bubnnorexa [HOK
HaTypaJIbHON CTENECHU https://m.edsoo.ru/fe7fc4db
23 CgoiicTBa apruMETUUECKOTO KOPHS bubnmnoreka [IOK
HATypaJIbHOU CTEIEHU https://m.edso0.ru/d0f0b260
24 CgoiicTBa aprMETUUECKOTO KOPHS bubnmnoreka [IOK
HaTypaJIbHOM CTENEHU https://m.edso0.ru/c3389865
o5 CaoiicTBa apu()METHUECKOTO KOPHS bubmuoteka [IOK
HaTypaJIbHOM CTENEHU https://m.edsoo.ru/444c4b9c
%6 JleicTBus ¢ apu(pMETHUECKUMHU bubnnorexa [HOK
KOpHSIMH N—OW CTEIEHH https://m.edso0.ru/54b815c5
7 JleiicTBus C apu(PpMETHIECKUMHU bubmuoteka [IOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/83105a0e
28 JleiicTBus ¢ apuPpMETHICCKUMH bubmuoteka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHAMU N—oii cTeneHu

https://m.edsoo.ru/2ablc7bc

29 JlevicTBus ¢ apu(METHUECKUMH bubmmoreka [LIOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/eacb053c
JlevicTBus ¢ apu(METHUECKUMH bub6nuoreka LIOK

30 o
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/8a5ada51
Pemenue upparnmoHaibHBIX bubnmoreka [JOK

31 .

YpaBHEHUH U HEPABEHCTB https://m.edso0.ru/69106ae7
Pemenne nppanmuoHaibHbIX bubnuoreka [IOK

32 .

YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemenue nppauroHabHbIX bubnuorexa [JOK
YPaBHEHUW U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Pemenne nppanmuoHaibHbIX bubnuoreka LIOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue npparrioHanbHbIX bubnuoreka LIOK
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CoiicTBa 1 rpaduK KOpHs N-oi bubnuoteka [IOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3

37 CgoiictBa u rpaduk KOpHs N-0i bubnmnoreka [IOK
CTENEHU https://m.edsoo.ru/5f29b9b5
KonrtponbHas pabora no teme

38 "Apudmernueckuit KopeHb N—oi bu6numoreka LIOK
crenenu. MppannoHanbHble https://m.edsoo.ru/f13af630
YpaBHEHUs U HEPABEHCTBA"

CuHyC, KOCUHYC U TAHT€HC YU CIIOBOTO bubnnorexa [HOK

39
apryMeHTa https://m.edso0.ru/5f605ed0

40 CuHyC, KOCUHYC U TAHT€HC YU CIIOBOTO bubnnorexa [HIOK
apryMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKcHHYC, apKKOCUHYC ¥ apKTaHI€HC bubmmoreka LIOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
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YHCJIOBOI'O aprymeHTra

https://m.edsoo.ru/b8f5d49a

ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC

Bu6muoreka [JOK

42
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronoMeTpudecKas ok HOCTb,
43 011;) e eneHHep T I/IFOHOMGE yIjII:ICCKI/IX bubmmorexa [IOK
PEAGTIEHIE TP P https://m.edso0.ru/6df195a0
(GYHKIMN 9UCIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,
44 OlITD e eneHH: T I/IFOHOMepyI)/IK‘{eCKI/IX bubmorexa HOK
pedl N p P https://m.edsoo.ru/6b61c578
(GyHKIUI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHUE bubnuorexa [JOK
hopMyIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKHUE bubmuorexa [JOK
hopMyIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKHUE bubnuoteka [IOK
hopmMyIbl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUECKHUE bubnmnoreka [IOK
bopmyisl https://m.edsoo.ru/12d1413c
49 [IpeoGpazoBanue bubnnorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/e248c5fc
[IpeoOpa3oBanue bubnuoreka LIOK
50 .
TPUTOHOMETPUUYECKHUX BBIPAKECHUN https://m.edsoo.ru/09bash3d
51 [IpeoGpazoBanue bubnnorexa [HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
59 [IpeoOpazoBanue bu6mumoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKEHUHN https://m.edso0.ru/76ce9958
53 IIpeoGpazoBanue bubnnorexa [HIOK
TPUTOHOMETPUYECKHUX BBIPAKECHUM https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpUIECKUX bubmuoteka [IOK
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ypaBHEHUI https://m.edsoo.ru/6baefe19
Pemenue TpuroHomMeTpuIeCcKuX bubmmoreka [LIOK
55 .
YPaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHOMETpUYECKUX bub6nuoreka LIOK
ypaBHEHHI https://m.edsoo.ru/65a0f2d0
57 Pemenue TpuroHoMeTpUYECKUX bubnmoreka [JOK
yYpaBHEHUI https://m.edsoo.ru/0d8a770d
Pemrenne TpuroHoMeTpu4eCKuX bubnuoreka [IOK
58 .
YpaBHECHHI https://m.edsoo.ru/cec28774
59 Pemienue tpuronomeTpuyeckux bubnuorexa [JOK
YPaBHEHUI https://m.edsoo.ru/e6eec650
O6o06mienue mo remMam "'OCHOBHEBIE
TPUTOHOMETPHUECKUE (POPMYJIBL.
60 Tp I/IFOHOMeTpI/ILICCKI/IC pom Bubmmorexa LIOK
p B P . https://m.edsoo.ru/ae44ac4c
ypaBHeHUs'"/Bcepoccuiickas
IpoBepoyHas padboTa
KonTponbHas pabota no teme
"®opMyIIbl TPUTOHOMETPUH.
61 T I/III“)OH}Z)MCT queCKHe ’ bubmmorexa LIOK
P | P N https://m.edsoo.ru/b46a8228
ypaBHeHUs'"/Bcepoccuiickas
poBepoyHas padora
Apudmerndeckas U reoMeTpuIecKas
62 nporpeccuu. Mcnonb3oBanue bubnnoreka [HOK
MIPOrPECCUU IS PELICHUS PEAIBHBIX https://m.eds00.ru/d36669f8
3aJ1a4 MPUKJIaHOTO XapaKkTepa
beckoneuno yObiBaromas
Y B bubmuorexa [JOK
63 reoMeTpuueckas nporpeccus. Cymma

0ecKoHeuHO yObIBaroLIeH

https://m.edsoo.ru/lcbf72bl
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reOMEeTPUUYECKOI Mporpeccun

64 dopmyiia CII0KHBIX IIPOLIEHTOB 1 bubnmorexa [IOK
pMY port https://m.edsoo.ru/538fc437
bu6mmoreka [IOK
65 Dopwmyiia CIOKHBIX MPOIICHTOB 1 https://m.edsoo.ru/c2627eca
O0001enre, cucTeMaTu3anys 3HaHuH
66 3a Kypc aJireOpsl 1 Hadajl 1 Bubmorexa IOK
yp p https://m.eds00.ru/33e6629e
mareMaruudeckoro aHanusa 10 knacca
bubmuorexa [JOK
67 HrtoroBas koHTpobHAs paboTa 1 htts://m.edsoo.ru/188bbfee
O06o001eHue, CHCTEMAaTH3aHs 3HAHUH
68 3a K H; ajreOpsl ¥ HaYaJl ) 1 Bubmorexa HOK
yP P https://m.edso0.ru/49f1b827
MaTeMaTrudeckoro aHanusa 10 kimacca
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne [ara uudpoBbIe
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchbl
1 Crenens ¢ pauuoOHaJIbHBIM 1 bubnmoreka [JOK
MoKa3areyeM https://m.edso0.ru/a52939b3
bubnnorexa [JOK
2 i 1
Coficta crencin https://m.edso0.ru/ff601408
3 [Ipeo6pa3oBanue BeIpakeHuil, 1 bubnuorexa LIOK
COAEpKAIIMX PALMOHAIBHBIE CTEIICHU https://m.edsoo0.ru/3d87e248
4 [TpeoOpa3zoBaHue BeIpaKEeHUIA, 1 bubmmoreka [IOK
COZEpKAIIMX PALlMOHAJIBHBIE CTEIIEHU https://m.edso0.ru/343c6b64
5 [Ipeobpa3oBanue BeIpakeHUil, 1 bubmuoreka [LIOK
CoAEpKaIINX PallMOHAIbHBIE CTEIIEHU https://m.edsoo.ru/4064d354
5 [Toka3zarenbHble ypaBHEHUS U 1 bubnuoreka [LIOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 IToxa3aTenbHbIE ypaBHEHUS U 1 bubnnorexa [IOK
HEPABEHCTBA https://m.edso0.ru/3d408009
8 IToxa3aTenbHble ypaBHEHHS U 1 bu6mmoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
[loka3arenbHble ypaBHEHUS U bu6mmoreka [IOK
9 1
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [ToxazarenbHbIE ypaBHEHUS U 1 bubmuorexa [LIOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
11 [Toxa3zaTtenbHast GyHKLHUS, €€ CBOHCTBA 1 bu6muoreka [IOK
u rpaduk https://m.edso0.ru/85bc8132
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KonrtponbHas paboTa 1o Teme
"CreneHs ¢ pallMOHAIbLHBIM

bubnnorexa [JOK

12 nokasarenem. [lokazarenpHas https://m.edsoo.ru/58e8e22
¢ynkuust. [TokazarenbHbIe YPaBHEHUS U T '
HepaBeHCTBA"

bubnuorexa [JOK
13 JI
Orapu{M Hncia https://m.eds00.ru/3e323004

1 JlecaTnUyHBIE M HATypaJIbHbIE bubnuoreka [LIOK
norapudmpl https://m.edsoo.ru/1ea72162

15 [IpeoOpa3zoBanue BEIpaKEHUH, bubmmoreka [JOK
COJep KAIINX JIOTapH(PMbI https://m.edsoo.ru/da48154c

16 IIpeoOpa3zoBaHue BEIpAKCHUIH, bubnnoreka [IOK
COJepKAIINX JTIOTapH(PMbI https://m.edsoo.ru/4beffo3b

17 [Ipeo6pa3oBanue BoIpakeHUH, bubnuoreka [IOK
coJIeprKalIuXx Jorapudmol https://m.edsoo.ru/fe189f2d

18 [TpeoOpa3oBaHue BbIpakeHUil, bubnnorexa [IOK
coJieprKalux Jorapudmbl https://m.edsoo.ru/fadb8aa5

19 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [IOK
HEPABEHCTBA https://m.eds00.ru/3034724e

20 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9

21 Jlorapugmuueckue ypaBHEHUS U bu6mmoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9

29 Jlorapugmuueckue ypaBHEHUS U bu6mmoreka [IOK
HEpPABEHCTBA https://m.edsoo.ru/15bclcfb

23 Jlorapudmudeckas GyHkims, e bubnuoteka [IOK
cBOiicTBa U rpaduk https://m.edsoo.ru/d68bbe9d

24 Jlorapudmuueckas GyHKIUS, €€ bubmuoteka [IOK
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CBOMCTBA U TpaduK

https://m.edsoo.ru/9d102051

o5 Tpuronomerpudeckue GpyHKIHH, UX bu6mmoteka [LIOK
CBOWCTBA U TpaduKu https://m.edsoo.ru/beeff646
%6 Tpuronomerpudeckue GpyHKINH, UX bubnuorexa [IOK
CBOMCTBA U rpauKH https://m.edsoo.ru/d2e4601b
Tpuronomerpudeckue GyHKIIHH, UX bubmmoreka [IOK
27 .
CBOMCTBA U IpauKH https://m.edsoo.ru/ba9da96d
o8 Tpuronomerpudeckue GyHKIMH, UX bu6mmoteka [LIOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 [TprMepbl TPUTOHOMETPUUECKUX bu6mmoteka LIOK
HEPABEHCTB https://m.edsoo0.ru/5272b%l
30 [IpuMepsl TPUTOHOMETPUYECKHUX bubnuorexa LIOK
HEPaBEHCTB https://m.edso0.ru/0c837397
[Ipumepb! TpUrOHOMETPUYECKUX bubnuoreka [LIOK
31
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
32 IIpuMepsl TPUTOHOMETPUYECKUX bubnnorexa [IOK
HEPABEHCTB https://m.edso0.ru/0f903c75
KontponbHas padoTa o Teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHEHUs U
33 H aé) H(bTBa T I/IFOP}I](I))MCT NYECKHUe bubmmorexa LIOK
cpaBeHETRa. 1p P https://m.edso0.ru/10130727
GYHKIINY U UX
rpaduxu. TpuronoMmeTpudecKue
HepaBeHCTBa"
bubnunorexa [IOK
34 HenpepoiBHibie yHiiui https://m.eds00.ru/403bfbod
35 Meroa UHTEpBAIOB I PELLIECHUs bu6mmoreka [IOK

HEPABCHCTB

https://m.edsoo.ru/6db0b423
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36 Meroa MHTEpBAIOB Il PEILIECHUS bubnnorexa [IOK
HEPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bu6mmoteka [IOK
37 IT
POH3BOAHAS (pyHKLIHH https://m.edso0.ru/0731ad3d
bu6mmoreka [IOK
38 IT
POH3BOAHAS (pyHKLIHH https://m.edso0.ru/723dd608
39 ['eomeTpryeckuii M GU3NIECKUN CMBICTT bubnmoreka [JOK
MIPOU3BOTHOM https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii U GU3NIECKUN CMBICT bubnuoreka [LIOK
MIPOU3BOJHOMN https://m.edsoo.ru/a413eca9
. bubnuorexa [JOK
41 [TpousBoHBIE 2NTEeMEHTAPHBIX (HYHKIIUN httos://m.edsoo.ru/c7550e5F
. bubnuorexa [JOK
42 [TpousBoHBIE 2IEMEHTAPHBIX (YHKIIUN htts://m.edsoo.ru/14ab3cdb
43 [Tpon3BoaHas CyMMBI, IPOU3BEIEHUS, bubmuoreka [LIOK
4acTHOTO (YHKIUH https://m.edsoo.ru/c12a0552
44 [IpousBoHas cymMmMbl, IPOU3BENEHNUS, bubnuoreka [LIOK
Y4acTHOTO (DYHKIIMH https://m.edsoo0.ru/d598f201
45 IIpou3sBogHas CyMMBI, IPOU3BENCHUS, bubnnorexa [IOK
YacTHOTO (yHKIUH https://m.edsoo.ru/1de34d4d
IIpumMeHeHne Npon3BOIHOM K
46 UCCIIeIOBaHHUIO (DYHKIMI Ha bubamorexa [TOK
i https://m.edsoo.ru/17af2df9
MOHOTOHHOCTH ¥ 9KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
47 UCCIIeIOBaHMIO (DYHKIIHH Ha Brbmrorexa HOK
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTH ¥ 9KCTPEMYMBI
48 [Ipumenenne npon3BOIHOM K bubmuoteka [LIOK

UCCJICIOBAaHHIO (YHKITHI Ha

https://m.edsoo.ru/0b411ledd
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MOHOTOHHOCTBH U 3KCTPEMYMBI

[IprumeHeHue nponu3BOAHON K

49 HCCIIeI0BaHNI0 (DYHKIMI Ha bubmmorexa [IOK
a YHKIL https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB U 3KCTPEMYMBI
Haxoxnenue HanuOoJIbIIETO U
50 HAaUMEHbIIIET0 3HAaYeHUS PYHKIIMU Ha bubmorexa [IOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxxnenne HanOoIbIIETO 1
51 HaWMEHBIIIETO 3HAYCHUS QYHKIIUH Ha Bubmaorexa IIOK
i https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOJIbIIEro U
52 HaWMEHBIIIETO 3HAYCHUS QYHKIIUH Ha bubnnorexa [IOK
yH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIbIIEro U
53 HAUMEHBIIIETO 3HAYCHUS PYHKIIMHA HA bubmiorexa [IOK
i https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HanboIbIIero u
54 HAaWMEHBIIIETO 3HAUYCHUS QP YHKIIUU Ha bubmorexa LHOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOoJIbIIETO U
55 HAaUMEHbIIET0 3HaYeHUs PYHKIIMU Ha brbnmorexa LIOK
YHKIL https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npou3BOAHOMN 1S
HAXO0ICHUS HAWIYUIIIErO PEIICHUS B
56 I I/IKJ'I;I HBIX 34, afi:llx Jmp bubmiorexa LIOK
p a o > A https://m.edso0.ru/13205d80
oTpeIeJICHUsI CKOPOCTH TIpoliecca,
3alaHHOTO (HhOPMYJITOH MK TpaduKOoM
57 KoHnTtponbHas paboTta 1mo teme bubmuoteka [IOK
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"ITponsBoaHas. [Ipumenenune
MIPOU3BOTHOMN"

https://m.edsoo.ru/f8ed5f99

[TepBooOpaznas. Tabnuia

bubnnorexa [JOK

58 1epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooOpa3nas. Tabnuna bubnuorexa [IOK
MepPBOOOPaA3HBIX https://m.eds00.ru/30c3697b
60 HHTerpai, reoMeTpUYECKH U bubnuoreka [LIOK
buznyecKuit CMbICT HHTETpalIa https://m.edso0.ru/391272c9
61 HHTerpai, reoMeTpUYECKH U bubnuoreka LIOK
(u3nyecKuil CMbICI HHTETpalla https://m.edso0.ru/d359fb5f
62 WHurerpai, reoMeTpu4YeCKuil U bubmmoreka [IOK
(bU3HYECKUI CMBIC HHTETpajIa https://m.edsoo.ru/07eb464b
63 Brruucnenue narerpasa mo gopmyie bubnnoreka [IOK
Hrrorona—IJlelioHuiia https://m.edsoo.ru/b9b225¢c3
64 Brruucnenue narerpasa mo gopmyie bubnnoreka [IOK
Hrrorona—Jleitounna https://m.edsoo.ru/b800deb4
65 Brruncnenue unTerpana mno ¢popmyie bubmuoreka [JOK
Herorona—JleitOnuna https://m.edsoo.ru/f5eed075
66 Brruncnenue unTerpana mno ¢popmyie bubmuoreka [JOK
Hrrorona—Jleitounna https://m.edsoo.ru/41da431a
67 Cucrembl TMHEHHBIX YpaBHEHUN bubamorexa [TOK
P https://m.edso0.ru/b648235a
68 CucTembl TMHEHHBIX YpaBHEHUN bubmmorexa [IOK
P https://m.edsoo.ru/5ab83864
Pemenne mpukiIaHbIX 33134 C
69 MTOMOIIIBIO (I))I/ICTeI\fH J'II/IHe;HLIX bubmmorexa [IOK
m . https://m.edsoo.ru/a4d65ee5
ypaBHEHHHA
70 Pemienne npukinagHbIx 3a1a4 ¢ bubnmoreka [JOK
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MTOMOIIIBIO CHUCTEMbI TUHEHHBIX
YpaBHEHUI

https://m.edsoo.ru/aa5962el

Cucremsl COBOKYITHOCTH LECJIbIX,
PpalrOHAJIbHBIX, UPPALIMOHATIBHBIX,

bubnuorexa [JOK

71
MOKa3aTeIbHbIX, TOTapUPMUUECKUX https://m.eds00.ru/48190472
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIEJIBIX,

79 palOHAIBHBIX, WUPPALMOHAIBHBIX, bubnuorexa LIOK
MOKAa3aTeJIbHBIX, JIOTapU(PMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIEJIBIX,

73 pauMOHAIbHBIX, MUPPALUOHAIbHBIX, bubnnoreka [IOK
MOKa3aTeJIbHBIX, JIOTapHU(PMHUUISCKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYIHOCTH LIEJBIX,

74 palMOHAIBHBIX, MPPALUOHAIbHBIX, bubnnoreka [IOK
NOKa3aTebHbIX, JIOTapUPMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB

75 Wcnonb3oBanue rpa@ukoB GyHKIUI bubnuoreka [IOK
JUISl peLIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKIUI bubmuorexa [LIOK
JUISl peIIEHUs] YPABHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHHI, CHCTEM U
HEPABEHCTB K PEIICHUIO BuG OK

noInoTeKa

77 MaTeMaTUYECKNX 3a1a4d ¥ 3a7a4 U3 1

. https://m.edsoo.ru/ca878deb
pa3IUYHBIX 00J1acTe HayKu U
peanbHON KU3HU
bubmuoteka [LIOK
78 KoHnTtponbHas paboTta mmo teme 1

https://m.edsoo.ru/471c735b
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"MHTerpait u ero npuMeHEHU.
Cucrembl ypaBHEHUI"

HatypanbHble 1 1esble ynciia B 3a1a4ax bubmmoreka [JOK
79 .
U3 peajbHOU KU3HU https://m.edsoo.ru/3cee1327
HarypaibHble 1 Lienble 4nciia B 3a1a4ax bubnuorexa [IOK
80 .
13 peasIbHOM KU3HU https://m.edsoo.ru/a35a131d
HarypasibHble 1 Lienble ynciia B 3aa4ax bubnuoreka [LIOK
81 .
13 peasIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 IIpu3HaKky AeIMMOCTH LEJIBIX YHCEIT bubmmorexa [IOK
P A t https://m.edso0.ru/51696a67
83 [Ipu3Haky ACIMMOCTH IENBIX YHCEIT bubmmorexa [IOK
p s i https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky ACITMMOCTH IENBIX YHCEIT bubmmorexa [IOK
p s i https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, o6odIIEHKE, bu6mmotexka I[IOK
cUCTEMaTU3alus 3HaHUHU. Y paBHEHUs https://m.edso0.ru/0312cf8c
86 [ToBTOpenue, o6odIIEHKE, bu6nmmoteka [IOK
CcHUCTeMaTU3als 3HAaHUU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IEeHNE, bubnuorexa [JOK
cUCTEMaTU3alus 3HaHUHU. Y paBHEHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpenwme, 0600IIEHNE, bubnunorexa [IOK
cucTeMaTu3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, 06001ICHNE, bubmuoreka [IOK
89 .
cUucTeMaTu3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/9c44c6eca
9 [ToBTOpenwme, 0600IIEHNE, bubnunorexa [IOK
cucTeMaTu3alus 3HaHUU. Y paBHEHUs https://m.edsoo.ru/337aad59
01 [ToBTOpeHnue, 06001IeHNE, bu6nunoreka [IOK

cucremaTtusauus 3Hanui. HepaBeHncrsa

https://m.edsoo.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

92 [ToBTOpenue, o6odIICHNE, bubnnorexa [IOK
cucremaTusanus 3Hanui. HepaBeHncrna https://m.edsoo.ru/5c45a60a
93 [ToBTOpEHmE, 0600IICHUE, bubnnorexa [JOK
cucreMarusanus 3Hanui. Hepasencrsa https://m.edsoo0.ru/19304aba
94 [ToBTOpenue, 06001ICHNE, bu6mmoteka [IOK
cucremaTusanus 3Hanui. HepaBeHncrna https://m.edsoo.ru/c3d4b282
[ToBTOpEeHME, 00600IICHNE,
95 cucreMarusanus 3HaHni. CUCTEMBI bubnnorexa [IOK
B https://m.edsoo.ru/a20b8a4c
ypaBHEHHIA
[ToBTOpEHME, 0000IICHNE,
96 cucreMaru3anus 3HaHni. CUCTEMBI Bubmorexa ITOK
ypapHeHHit https://m.edsoo.ru/a012476d
97 [ToBTOpEHME, 0000IICHUE, bu6nmorexka LIOK
cucreMarusanus 3HaHui. QyHKIUN https://m.edso0.ru/d620c191
08 [ToBTOpenue, o6o0IIEeHNE, bu6mmoteka [LIOK
cucremarusanus 3HaHui. OyHKIuu https://m.edso0.ru/7017196f
bu6mmotexa I[IOK
% Hrorosas koHTpOIHAA padora https://m.edso0.ru/513c9889
bu6mmotexka [IOK
100 Hrorosas KoHTpOIbHAs padoTa https://m.eds00.ru/2276973
O0o001Ienne, cucTeMaTH3alns 3HaHUH
101 3a Kypc anreOpbl 1 Haval bubmuorexa [LIOK
MaremMaTuuyeckoro anammsa 10-11 https://m.edso00.ru/3330f7ef
KJIACCOB
O0600611IeH1E, CHCTEMATH3ALIUA 3HAHUI
102 3a Kypc aireopbl 1 Hayal bu6mmoreka [IOK

MareMaTuueckoro anaiamia 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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https://m.edsoo.ru/513c9889
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https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

102







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET
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