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y4eOHbIil MOAYJIb «AJIre0pa U HaYaJIa MaTeMAaTH4YeCKOro anajau3a. ba3osblii

ypoBenb» (ID 7027836)

IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamMma y4eOHOTo Kypca «Anredpa U Hayaia MaTeMaTHYeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 kmaccoB pa3zpaborana Ha
ocHOBe DeniepalIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa CPEIHETO
oOmero o0pa3oBaHusi, € YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
OPENBABIAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, W TPAJULUN POCCUUCKOIO
oOpazoBanusi. Peanuzanusi mporpaMMmbl 00€cTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIETEHIIUSMH, COCTABISIOLIMMHU OCHOBY U CaMOPAa3BUTHUSL U HENPEPBIBHOIO
0o0pa3oBaHusl, LIENOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO M IO3HABATEIILHOIO
pa3BUTHUS IMYHOCTU O0YYAIOIIUXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama mMaTEeMaTHYECKOTO aHAIW3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B IIPOTPaMMe CTApIIEH IIKOJIbI, TOCKOJBKY, C OJTHONH CTOPOHBI,
OH o0ecne4yrBaeT WHCTPYMEHTANbHYIO0 0a3zy i HM3yYeHUS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C JPYTrod CTOPOHBI, (OPMHUPYET JIOTHIECKOE M aOCTPAKTHOE
MBIIIJIEHUE YyYallUXCs Ha yPOBHE, HEOOXOJUMOM JUISi OCBOCHUS KYypCOB
uH(pOpMaTHKH, 00IIIECTBO3HAHMSI, ICTOPUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
y4daluecs OBJIQJIEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopmyIHpyeT CBOU JOCTUKEHUS B MaTeMaTHYeCKon popme.

Kypc anre6psl 1 Hayanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEITHOTO OBJIAJICHUST 3aKOHAaMU (PU3WKH, XUMHH, OWOJOTHUH, TTOHUMAaHUS
OCHOBHBIX TCHJIEHIIMA DKOHOMHKH ¥ OOINECTBEHHOW JKU3HU, IIO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIb30BaTh UX B MOBCEIHEBHOW >XHU3HU. B TOXe Bpems oBiajieHue
aOCTpaKTHBIMH U JIOTHYECKH CTPOTUMH MaTEeMaTHYCCKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPKJICHUS, UCIIOJIb30BaTh 0000IIEHNEe U KOHKPETHU3AIUio, abCTparupoBaHue U
aHajoruio, GOpMUpPyeT KpeaTUBHOE U KPUTUYECKOE MbIlIeHHe. B xone uzyueHus
anreOppl ¥ HaYad MaTEMaTHUECKOTO aHajiW3a B CTaplield IIKOJIe Yydaliuecs
MOJIyJatOT HOBBIA OMBIT PEMICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MATEeMaTUYECKUX MOJIENIEH pEalbHbIX CUTyalluii W WHTEpHpeTaluu
MOJIYYEHHBIX  PEIICHHM, 3HAKOMSATCS C  [pUMEpaMd  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEl B TMpUpOJEC, HAyKe U B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.



Kypc obnagaer 3HAYMTENBHBIM BOCIHUTATENBHBIM MMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak depe3 y4eOHBId Marepuai, CIoCOOCTBYIOMIMI (OPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHUSA, TaK MU uepe3 crenuduxky ydeOHOU IesATeIbHOCTH,
TpeOyromen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOIOJKUTEIBHON
KOHIICHTpAIIMU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYUYECHHBINA pe3yJIbTar.

B ocHOBe MeToaMKu 00yueHus anreOpe U HadalaM MaTeMaTHIECKOTO aHaIH3a
JICKUT ACATEIbHOCTHBIN MPUHIIUI O0yUYECHUSI.

CrtpykTypa Kypca «Anredpa u Havyajla MaTEMAaTUIECKOTO aHAIM3a» BKIIOYAET
CIEAYIOUIME COACPKATEIbHO-METOIUYECKUE JHUHUU: «YHClIa U BBIYUCICHUSY,
«Dynkuum u rpadukn», «YpaBHEHUsI U HepaBeHCTBa», «Hauana maTemMaTuieckoro
aHam3a», «MHOXeCTBa 1 JOTHKAa». Bce OCHOBHBIE CONEPKATEILHO-METOANYECKUE
JUHUU W3YyYar0TCS Ha MPOTSHKEHUM JBYX JIET OOy4YeHHs B CTapiied IIKoJIe,
€CTECTBEHHO AOMOJIHAS APYT ApPYyra U MOCTENEHHO HACHIAACH HOBBIMUA TEMaMU U
paznenamu. JlaHHBIA Kypce SIBJISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colepKaHHE€  HECKOJbKMX  MaTEeMaTHYeCKUX  AUCHUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUUYECKUM aHaIU3, TeOpUsi MHOKeCTB U Ap. [lo mepe Toro
KaK ydyaliuecs OBJIaJIeBalOT BCE OoJiee MHUPOKUM MATEMATHUUECKHM ammapaTroMm, y
HUX TMOCJEA0BAaTeIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIEIb PEAIbHOW CUTYyalluH, IPUMEHSTh 3HAHHUSI, TOJyUYECHHBIC B
Kypce «Anrebpa M Hauyaja MaTEMaTUYECKOrO aHalu3a», Ui pelleHus
CaMOCTOATENbHO  COPMYJIMPOBAHHOM MaTeMaTHYEeCKOW 3ajayd, a 3aTeM
UHTEPIPETUPOBATH MMOTYUEHHBIN pe3yIbTarT.

ConepxkaTenbHO-METOANYECKas JUHUSA «Yucna W BBIUKCICHHS» 3aBEPIIACT
dbopMuUpOBaHHE HABBIKOB HCIIOJIB30BaHUS JEUCTBUTEIBHBIX UYUCEIN, KOTOPOE OBbLIO
HAYyaTO B OCHOBHOH Mmikosie. B crapmieil mikoie 0co0oe BHUMAHHE YJESETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMUCIUTEIBHBIX HABBIKOB, BKIIOUYAIOMIUX B CeOs
UCIIOJIb30BAaHUE PA3IUYHBIX (OPM 3alKCU JEHCTBUTENHHOTO YHCIIA, YMEHHE
pPAallMOHAIIBHO BBINOJHATh JEUCTBHUS C HUMH, [J€JaTh MPUKUAKY, OLCHUBATh
pesysbrar. OOydarouiuecss TMOJY4YalOT HABBIKA NPUOIMKEHHBIX BBIYUCIICHUH,
BBIMIOJTHEHUS JEUCTBUU C YHCIIaMH, 3alMCaHHBIMU B CTaHIApTHOU Qopme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAYKECHUI.

JIunus «YpaBHEHMSI U HEPABEHCTBA» PEAIU3YETCs] HAa MPOTSKEHUU BCETO
oOy4yeHHsT B CTapiied IIKoJie, MOCKOJbKY B KaXIOM pas3fesie MporpaMMbl
PEeIyCMOTPEHO pEUIEHUE COOTBETCTBYIOLMX 3ajady. OOyuarommuecs: OBIaJeBarOT
pPa3IMYHBIMU  METOJaMU PEUICHUS IENbIX, pPalMOHAIbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUUYECKHX  YPaBHCHUI,
HEPABEHCTB U UX cUCTEM. lloilyuyeHHbIE YMEHUSI UCIIOJIB3YIOTCS MPHU UCCIECTOBAHUU
GYHKIMH C TOMOIIBIO MPOU3ZBOJAHOM, PEIICHWU MPUKIAJAHBIX 3aJlad W 3ajad Ha
HAaxXOXXJICHUE HauOOJBIIUX W HAUMEHbIIUX 3HaueHu ¢yHkuu. JlanHas



colep)KaTellbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (OPMUPOBAHHE YMEHUM
BBIMOJHATh pacu€Tel 1o (GopMynaM, MNpeoOpa3oBaHUs LEJIbIX, PalMOHAIbHBIX,
UppALMOHATIbHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUIH,
coJiep)KaluX cTeneHu u Jjorapupmel. braronaps u3ydeHHI0 anreOpandeckoro
MaTepHaia MPOUCXOIUT AaJIbHEWIIee Pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBILIUICHUS y4Yaluxcs, (OPMUPYIOTCSA HABBIKM JIEAYKTHBHBIX PaCCYXIACHUIA,
paboTbl € CUMBOJBHBIMH (hOpMamu, MPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AJrebpa mpesyiaraet 3ppexTuBHbIC
UHCTPYMEHTBl I pEIICHUs MPaKTUYECKMX W €CTECTBEHHO-HAyuYHBIX 3aj]ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK A3bIKa HAYKH.

CopepxartenbHo-MeTOoANMYECKass JuHUA «DPYyHKUMU U TrpapuKW» TECHO
NEPEIIeTaeTCs C IPYTUMHU JIMHUSIMU Kypca, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
[OCJIEI0BATENbHOCTh U3YUYEHMs MaTepuaia. M3ydyeHne creneHHon, oka3aTeabHOMH,
Jorapu(pMUYECKON U TPUTOHOMETPUYECKUX (YHKUUNA, UX CBOWMCTB M TpaduKOB,
UCIIOJIb30BaHUE (PYHKUMU U PEIIeHHs 3aJad U3 JPYruX y4eOHBIX MPEAMETOB U
peanbHOM JKM3HM TECHO CBS3aHO KaK C MAaT€MATHYECKUM aHAJIM30M, TaK U C
peleHneM ypaBHEHUH M HepaBeHCTB. IIpu 3Tom 00jbllIOoe BHUMaHUE YEIseTCs
(OpMUPOBAaHNIO YMEHUS BbIpaKaTh (HhOpMyIaMH 3aBUCUMOCTH MEXKIY Pa3InYHbIMU
BEJIMYMHAMH, MCCIEAOBaTh IOJYyYE€HHblE (YHKLUHMH, CTPOUTh HX TIpauUKH.
Marepuan 3ToM ConepKAaTEIbHON JIMHUY HALlECJICH Ha PAa3BUTUE YMEHUN U HAaBBIKOB,
NO3BOJISIIOLIMX BBIPAXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMH B Pa3iudHON (popme:
aHAIMTHYECKOM, Tpaduyueckod u cioBecHOW. Ero wusyuenme crocoOcTByeT
Pa3BUTHIO AITOPUTMHUYECKOIO MBILIUIEHHUS, CHOCOOHOCTH K OOOOLICHUI0 W
KOHKPETHU3AINH, UCTIOIb30BAHUIO aHAJIOTHA.

CopepxartenbHass nuHus «Havanma matemMaTH4ecKoro aHaian3a» IO3BOJSET
CYILIECTBEHHO PACIIMPHUTh KPyT KaK MaTeMaTU4YeCKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYMHBIX 00y4YalOIMMCS, ¥ KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEI0BATh U
CTpouTh TIpaduku (yHKUMHA, ONpeNeNsITh HUX HauOOJIbIINE M HAUMEHBIINE
3HAYEHHUS, BBIUYUCIATH MUIOMAaaAu GuUryp 1 oOBEMBI Te€J, HAXOJUTh CKOPOCTH U
YCKOpeHHusl mpoueccoB. JlaHHas coaep)kareinbHas JUHUS OTKPBHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS MAaTE€MaTUYECKHX MOJENEeH peabHbIX CHUTYalUi,
HAXOXKJEHUS HAWIYyYIIEro PEIICHHs B NPHUKIAAHBIX, B TOM YHUCJIE COLMUAJIBHO-
HSKOHOMUYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOro aHallu3a
CIIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-JIOTMUECKOTO U KPEATUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb NPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE M HcKyccTBe. OOywaromigecss y3HAIOT O
BBIJIAIOLIUXCSl pe3yJIbTaTax, NOJYyUYEHHBIX B X0J1€ Pa3BUTHS MAaTEMaTUKU KaK HayKH,
U UX aBTOpax.



CopeprxaTenpbHO-MeTOANYECKas: JIMHUSI «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM  TEOPUM  MHOXKECTB.  TeOpeTHKO-MHO>KECTBEHHbBIC
MPE/ICTaBIICHUs MPOHU3BIBAIOT BECh KypPC IIKOJBbHONM MaTeMaTUKH W Tpeaiaralor
Hanboyiee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIONINN BCE Pa3lelbl MAaTEMATHKH U €€
NPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHUE IUCITUIUTMHBI B €IUHOC
nenoe. [losToMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETHUKO-
MHOXXECTBEHHBIM SI3BIK COBPEMEHHOW MAaTeMaTHKHA M HWCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa W Hayaja MaTEeMAaTHYECKOTO aHAJIWM3a» MPUCYTCTBYIOT
TAak)K€ OCHOBBI ~MaTEeMaTHYECKOTO  MOJICIMPOBAHUS, KOTOPHIE  IPU3BAHBI
c(hopMHUpPOBaTHh HABBIKM IMOCTPOCHHSI MOJIEICH peaTbHBIX CUTYyaIlui, UCCIICIOBAHUS
ITUX MOJIEe C TIOMOIIBI0 ammapara anreOpbl U MaTEeMaTHYECKOTO aHain3a U
MHTEPIIPETALNHY MTOJIYICHHBIX PE3yJIbTaToB. Takue 3aaHus BIUIETEHBI B KaXKIbIH 13
pa3enoB MporpaMMBbl, TOCKOJIBKY BECh MaTepHall Kypca ITUPOKO UCTIONb3YEeTCS IS
peleHusT MPUKIATHBIX 3amad. [Ipu permeHun peanbHBIX MPAKTHYCCKUX 3a]1a4
ydamuecs pa3BHBAIOT HAOIOAATENILHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HUCIOJNB30BATh AHAIOTHIO, 0000IaTh U KOHKPETU3HPOBATH
npobneMy. JlesTensHOCTh 1O (HDOPMUPOBAHHWIO HABBHIKOB PEIICHHS MPHUKIAIHBIX
3a/ja4 OpraHu3yeTcs B MpPOIECCe M3YyYEHHUs BCEeX TeM Kypca «AinreOpa W Hadama
MaTEeMaTHYECKOTO aHATTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydebHoM 1mutaHe Ha wHW3ydeHHME Kypca anreOpbl M Hadajal MaTeMaTHYECKOTO
aHajgu3a Ha 0a30BOM YpOBHE OTBOJUTCA 2 4yaca B Henenmo B 10 kimacce u 3 Jaca B
Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenus — 170 gacos.

COJEPXKXAHME YYEBHOI'O KYPCA
10 KITIACC

Yuciia 1 BBIYUCTICHUA

PanmonaneHpie uncna. OOBIKHOBEHHBIE U JAECSATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  TEepUOAMYECKHEe  IpoOu.  ApudmeTrnueckue  Oomepanuu ¢
paloHaIbHBIMU YHCIIaMH, IPE0Opa30BaHuUsl YHCIOBBIX BbIpaxkeHHUH. [Ipumenenue
Ipo0Oell U MPOIEHTOB AJIs PELEHUs NMPUKIAAHBIX 3a/ad U3 pa3IU4HbIX OTpacien
3HAHHUU U PEATbHOU JKU3HMU.

JleicTBUTENIbHBIE 4WCla. PalndoHaIbHBIE W HUPPANMOHAIBHBIE  YHUCIIA.
ApudmMernueckre ornepanuud C JACUCTBUTENbHBIMU uuciaamMu. [IpuOmmxéHHbie
BBIYMCIIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.



Crenenr ¢ uenbiM  mokazareneMm. CrangaptHas  QopMa  3amucu
neicTBUTENbHOTO  ymucia. Vcnonmb3oBanue moaxozsmied  (Gopmbl  3amucu
JNEUCTBUTENIBHBIX YHUCENI JUISI PEUICHHS MPAKTUYECKUX 3a4a4 U IPEICTABIICHUS
JAHHBIX.

Apudmernuecknii  KOpeHb  HaTypalbHOM  cremeHu.  JledictBusa ¢
apu(pMETHIECKUMH KOPHSIMH HATyPAJIbHON CTETICHHU.

CuHyC, KOCUHYC M TaHI'€HC YMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCcTBa. MeTon
MHTEPBAJIOB.

Pemenune nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a7a4 U
3a/1a4y U3 pa3aIuvHbIX 00JacTeil HAYKH U peabHOM KU3HHU.

DyHKIUN U TPaPUKHU

Oynkuus, cnocoObl 3amanus ¢GyHkuu. ['paduxk  Pynxkuun. BzaumuO
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHus 1 MHOXKECTBO 3HaueHW (yHkiuu. Hynu ¢yHKuuu.
[TpomexxyTkH 3HAKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (PYHKIUU.

CreneHHas (pyHKUUS ¢ HaTypaJlbHBIM M LEJIbIM MOKa3aTenem. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0i CTETICHH.

TpuronoMmerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEeHTA.

HayvaJsia MaTeMaTH4YeCKOI0 aHAIHU3A

ITocaenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEA0BAaTEIbHOCTEH.
MOHOTOHHBIE TIOCJIEIOBATEIBHOCTH.

Apudmernueckas ¥ reoMeTpuueckas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccus. CymMma OECKOHEHYHO YOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Popmylia CI0XKHBIX NPOLIEHTOB. VCHOJIIb30BaHUE MPOrPECCUU IS
pELIEHNs peallbHbIX 3a/1a4 IIPUKJIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHo»xecTBO, omepauuu HajJ MHOXecTBamH. Jluarpammbl Oiinepa—BenHa.
[IpruMeHeEHnE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjisg ONHUCAHUS PEabHBIX
IPOLIECCOB U SIBJICHUM, IPU PELUICHUU 3a]]a4 U3 APYTUX yYeOHbIX MPEAMETOB.



Onpenenenue, TeopeMa, CIEACTBUE, 1OKA3aTEIbCTBO.
11 KJIACC

Yucnaa v BIYMCICHUSA

HarypanpHble u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENIBIX YUCEL.

Crenens ¢ paluOHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm uncna. JleciTHUHbIE U HATYypAIbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpazoBanre BRIPAKEHHIM, COACPIKAIIUX JTOTAPUPMBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPXKAIIUX CTENEHU C PalUOHAIbHBIM
MIOKA3aTEJIEM.

[IprmMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblEe ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl JIMHEMHBIX ypaBHEHUH. PelnieHue MpUKIaAHBIX 33/1a4 C MOMOUIBIO
CHUCTEMBbI JIMHEUHBIX YPABHECHUN.

CucTtemMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprmeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHAX
3a/1a4 M 3aj7]a4 U3 Pa3IMuHbIX 00JIacTell HAyKU U PEAIbHON KU3HHU.

DyHKIUN U TPaPUKU

Oyukuus. [lepuonnueckue pynkuuu. [IpomMexyTk MOHOTOHHOCTH (PYHKIUU.
Makcumymbl 1 MUHUMYMBI (GyHKIuU. HaunOonbliee ¥ HauMEHbIee 3HAYCHHE
GbyHKIIUN HA TPOMEKYTKE.

Tpuronomerpuueckure PyHKIUU, UX CBOMCTBA U IPaPUKU.

[Toka3zarenbHas u norapupmMuyueckas PyHKIMUU, UX CBOMCTBA U IPaPUKH.

Hcnonp3oBanne rpadukoB GYHKIUN ISl pEIICHUs YPAaBHEHUN M JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GQYHKUUNA [JIs HUCCIEIOBAHUSI TMPOILIECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT NPU PEHICHUH 3a/ad U3 JIPYTruX Y4eOHbIX
PEAMETOB U PEATbHON KU3HHU.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepsiBable (yHKIMH. MeToa HHTEPBATIOB AJI PELICHUS] HEPABEHCTB.

[Iponmsponnass  pyHkumm. ['eomeTpudeckuidi W (PU3HYECKUH  CMBICT
MIPOU3BOJTHOM.

[IpousBoaHbIE  BJME€MEHTApHBIX  (QyHKUUNA.  DOpMynbl  HAXOXKIACHUS
IPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHenne MPOM3BOIHON K MCCIIENOBAHUIO (PYHKIIMA HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHrne HauOOJIbIIEro U HAMMEHBIIETO 3HaUYeHUsI QyHKIIMA Ha
OTpE3KE.



[IpumeneHne NPOU3BOMHON M HAXOXKACHUS HAWIY4IIeT0 pEHIeHUS B
OPUKIIAJHBIX 3ajadax, s OINpeJeNieHUuss CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyI0ii umu rpadUKoOM.

[TepBoo6Opa3znas. Tabnuia nepBooOpa3HbBIX.

WuTerpan, ero reoMeTpuyeckuii u (uU3MUeCKUd cMbIca. Beruucinenue
uHTerpana no popmyne Herotrona—JleiiOnuna.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeObHOro mpemMera «MaremMaTukay JODKHO OOecrieunBaTh
JOCTIKEHUE HA YPOBHE CpPEHEro oOIIero oo0pa3oBaHus CISAYIOMUX JTHYHOCTHBIX,
METaIpeJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUS MpPOrpaMMbl Y4yeOHOTO TMpeaMeTa
«MaremaTrka» XapaKTepU3yTCs:

['paxxnaHcKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YyHAIOUIErocs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJieHa POCCHUHCKOTO OOIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIMYHBIX CTPYKTYp, SBIICHUI,
Ipoleayp TpakIaHCKOro oOmiecTtBa (BBIOOPBI, OMPOCHI U Mp.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLUAJIBHBIMA HWHCTUTYTAMU B COOTBETCTBUH C UX
GyHKIUSIMHY ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpakIaHCKOW MJEHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATHUKHU, HEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSAM POCCUMCKMX MAaT€MaTUKOB M POCCUUCKONM MAaTEMATUYECKOM LIKOJIBL,
K MCIOJb30BAaHUIO 3THUX JOCTIXKEHHM B JPYTMX HayKaX, TEXHOJIOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, OTHYECKOTO  IIOBEICHUSA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHECHUEM JTOCTHXKEHUN HAYKHU U JIESTEIbHOCTBIO
y4€HOI0; 0OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1au, PEIICHUN, PacCYKISHUH; BOCIIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCIIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:



c(hOPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHYECKHE 3HaHUSA B
MHTEpECcax 3J0POBOr0 W 0€30MacHOr0 00pas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBbBIO (37I0pOBOE IMHUTAHHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATHU H
OTJIbIXa, peryJisipHasl pu3nyeckass akTUBHOCTD); (PU3NUYECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESTEILHOCTHIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHEM IIEHHOCTH TPYIOJIO0US; UHTEPECOM K
pasnuyHbiM  chepam  mpoecCHOHANBHON  NEATENTbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW U €€ TPUIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccuu U pealn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIHOCOOHOCTHIO K  MaTeMaTHYECKOMY  OOpa30oBaHUIO U
caM0OOpa30BaHMIO Ha TPOTHKEHWU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMATHYECKOM HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO AKOJOTMYECKON KYJIbTYyphbl, IMOHUMAHUEM BIIUSHUS
COIMATIbHO-D)KOHOMUYECKUX IPOILIECCOB HAa COCTOSIHME MPUPOJHON U COLMAIBHOU
Cpenbl, OCO3HaHWEM TrJ00aJbHOTO  XapakTepa JKOJOTHYECKUX  MpobieM;
OpHEHTalUMEl Ha MPUMEHEHUWE MaTEMaTHUYECKUX 3HAHUW JJIA pPELICHUS 3a7ad B
00J1aCTH OKpY>Karolel cpeibl, IUNTAHUPOBAHUS IMMOCTYITIKOB U OIIEHKU UX BO3MOMXHBIX
MOCJIEACTBUU ISl OKPYKAKOIIEU CPEBI.

[lenHOCTH HAYYHOT'O MO3HAHUSL:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKH W  OOIIECTBEHHOW  MPAKTHUKH, [MOHUMaHUEM
MaTeMaTHYeCKOW HayKu Kak cdepbl 4YelOBEYECKOW IeATebHOCTH, OSTamoB ¢
pa3BUTUSL U 3HAYMMOCTH JJI Pa3BUTUS [MBWIM3AIMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KyJNbTYpOM KaK CpEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO EATEIIbHOCTD
VWHJVBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO mpeaMera
«Maremarukay XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCAIbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUSHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1) Vuusepcanvnvie  no3naeamenvhvle  Oeticmeusi, — obecnevusaom
Gdopmuposanue 06Aa3068bIX KOSHUMUBHBIX NPOUECCO8 00YUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYdCaowe2o  Mupa,  NpuMeHeHue  102U4ecKux,

ucciedosamenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).
bazoBreie nornueckue AEUCTBUA:



BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSTUH, OTHOIICHUH MEXIy NOHATHSAMHU; (HOPMYIUPOBATH
OTpENENICHHs] ~ TOHSATUN;  YCTAaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(UKAIIMK, OCHOBAaHHUS JUIsi OOOOIICHHWS M CpPaBHEHHsS, KPUTECPHUH
POBOMMOTO aHAIIN3a;

BOCIIPUHUMATh, (opMyIupoBaTh W  MPeoOpa3OBBIBATH  CYXICHHUS:
YTBEPAWTEIbHBIE W OTpUIATCIIbHBIC, €AWHUYHBIC, YaCTHBIE W 0OIIue;
YCJIOBHBIE;

BBISBJISITH ~ MaTEMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpoTUBOpeYHs B (akTax, MAaHHBIX, HAONIOACHHUSAX M YTBEPKICHUSAX;
npeaiaraTh KPUTEPHUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH W MMPOTHBOPCUHH;
JIeNnaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W
WHIYKTHBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJINTH CaMOCTOSTEIILHO J0Ka3aTeIhCTBA MaTEeMaTHIECKUX
YTBEPKICHUHA (MIPSAMBIE W OT NMPOTHUBHOTO), BHICTPAWBAaTh apryMEHTAITUIO,
MPUBOJUTh TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJIBI;

BBIOMpaTh CIOCOO pemieHuss y4uyeOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapHAHTOB pCIICHUs, BHIOMpaTh HaWOONEe TMOAXOAAIUNA C y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).

bazoBrie nccnenoBaTenbCKUe JCHCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUA HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MNpodiieMy,
yCTaHaBJIMBaTh  MCKOMOE MW  JIaHHOe, (GOpMHpOBaThH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOAUTD CaMOCTOSITENIbHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHME TI0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
0o0BEeKTa, SBIICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SABJIICHUSIMH, IPOLIECCAMU;

CaMOCTOSITEIbHO (POpMYJIUPOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yjabTaTaM
MPOBEIEHHOTO HAOJIOJIEHUS, HCCIEJOBaHUS, OLIEHUBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUH;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE NPOLlecCca, a TaKXKE BBIIBUTATh
MPEJIMOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmariuei:

BBISBIISITD JIeUIIUTHI HHGOPMAIIUH, JAHHBIX, HCOOXOIUMBIX IS OTBETAa Ha
BOMIPOC U JUUTS pEIICHUS 3a]1a4H;



2)

BEIOWpAaTh ~ WHPOPMANMIO W3  WCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHaJU3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HWH(POpPMAIHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHUS;
CTPYKTYpHpOBaTh UHGOPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WTIOCTPUPOBATH TpaUUueCcKy;
OIICHUBATH HaJIEKHOCTD uHbopmauu 1o CaMOCTOSITEIIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

VHueepcanvhvie  KommyHukamueHvle  Oelicmeus,  obecnevyusarom

CHOPMUPOBAHHOCb COYUATLHBIX HABLIKOS 0OVUAIOUWUXCSL.
OOurenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBHH C yCIOBHSIMHU
U 1eJIIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJAy pEIICHUs
3aJla4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pPe3yJIbTaT;

B X0/1€ 00CY’KJIEHUS 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYX AAEMOM TEMBI,
poOJIeMBI, PEIIAeMON 3a/1auM, BbICKA3bIBaTh WJIEU, HALICJICHHBIE HA MOUCK
pELICHMS; COIIOCTAaBIATh CBOM CYXIECHHS C CYXICHUSIMH JApPYIHX
YYaCTHUKOB Juajiora, oOHapy>KuMBaThb paziMuve M CXOJCTBO MO3UIUI; B
KOPPEKTHOM popme GpopMyIupoBaTh pa3HOIIacusi, CBOU BO3PAXKEHNUS;
NPEACTaBIATh  pPE3yJIbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTa,
MCCJIEI0BAHHUS, IPOEKTA; CAMOCTOSTENBHO BBIOMPATh (POPMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 IPEe3eHTAUNU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyITHUYECTBO:

3)

MOHUMATh U MCMOJIb30BATh NPEUMYIIECTBA KOMaHAHOW U UHANBUIY AJIbHON
paboThl NpHU pelIeHUWH Y4YeOHBbIX 3aJad; MPUHUMATH IEJIb COBMECTHOMU
JEATENbHOCTH, IUIAHUPOBaTh  OPraHU3alMI0  COBMECTHOM  paloOThI,
pacnpenensaTe BUAbl pabOT, JOrOBapUBAThCS, OOCYXAAaTh MpPOLECC HU
pe3yJsbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYMIOBBIX (popmax padoThl (00CyX1eHNs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpMb» W WHBIE); BBINOJHATH CBOK YacTh pabOThl M
KOOPJIMHUPOBaTh CBOMU JIGMCTBUS C JAPYIMMH WICHAMH KOMAaH/IbI;
OLICHMBATh KAayeCTBO CBOETr0 BKJAJa B OOIIMIA MPOAYKT IO KPUTEPHSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie pecynamuenuile oelicmsus, obecneuusarom ghopmuposarue

CMBICNI0BbIX YCMAHOBO0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.
Camoopranuzaius:
COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 3aJ1auM, BBIOMpATh CIIOCO0 pElIeHus C
y4€TOM UMEIOIIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yYETOM HOBOM MH(POPMALIUH.



CaMOKOHTPOJIb:

e BIAJETh HAaBBIKAMM TIO3HABATENBHOM pedieKkcuu Kak  OCO3HAHMS
COBEPIIAEMBIX ACHUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECcCa U pe3yibTaTa
pElIeHUs] MaTEMaTUYECKOM 3aauH;

e IMpPEABUAETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIPH pELIECHUU
3aJlayd, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATEIBCTB, TAHHBIX, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yJibTaTa IL€JIM U YCIOBUSM, OOBICHITH
NPUYUHBI JTOCTHKEHUS WM HEAOCTHUKEHUS pE3YyJIbTaTOB JESTEbHOCTH,
HaXOJUTh OIHOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenune yuebHOro Kypca «Anredpa M Hayajga MaTeMaTHUYECKOTO aHaJIU3a»
Ha YpPOBHE CpPEIHEro o0Imero oO0pa3oBaHUs JOJKHO OOECIEUYHBATH JOCTHKEHUE
CJIEIYIOIIMX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia 1 BBIYUCTICHUA

OnepupoBaTh TNOHSATUSAMM: pALMOHAIBHOE M JICCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS JPOOb, MPOILEHTHI.

Beimonuare  apudmeTnyeckue — omepadd  C  palUOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Brimonuars npuOiImkEHHbIE BBIYUCIICHUS, UCMOb3Ys MPaBUia OKPYTJICHUS,
JIeTIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUN.

OnepupoBaTh MOHATHUSIMU: CTENEHb C LEIbIM IOKa3aTelieM; CTaHAapTHas
dopma 3anmucu  JEHCTBUTEIBHOTO YKCIA, KOPEHb HATypallbHOM CTENEHU;
UCIIOJIb30BaTh MOAXOAILYI0 GOpMY 3alUCU IEUCTBUTEIBHBIX YHCEN JJIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX.

OnepupoBaTh MOHATHSIMU: CUHYC, KOCUHYC M TAaHTE€HC MPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPUUYECKUE
GyHKUIUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHSATUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHANIBHOE, UPPALMOHATIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YPaBHEHUE;

Breimonuate npeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.



BoinonsaTe npeoOpa3oBaHMs LENbIX, PAUMOHAIBHBIX M HPPALMOHAIBHBIX
BBIPAKEHUI U PEIIaTh OCHOBHBIE TUIIBI LEJbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPABHEHUU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS] U HEPABEHCTBA ISl PELICHUS MATEMAaTUYECKUX 3a]a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEabHOU KU3HH.

MonenupoBaTh pealbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIDAKEHUSI, YPABHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENH C UCIIOIB30BAHNUEM aIlllapaTa ajreopsl.

DyHKIUHN U TPaPUKH

OnepupoBath MOHATUSAMU: (DYHKIMS, COCOObl 3aaHusi (QyHKIHUH, 00JIACTh
OMpEeNeNeHUs] U MHOXECTBO 3HaueHM (yHKIUM, Tpapuk (yHKUHUHA, B3aUMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh PYHKIUU, HYJIH (YHKIIUH,
IPOMEKYTKU 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 71 pelIeHUs YpaBHEHUH.

Crtpouth u unTaTh rpadvKu JUHEHWHOW (DYHKIMU, KBaAPATUIHOU (PYHKITUH,
CTENIEHHOMN (PYHKIIMH C LEJbIM IIOKa3aTeNeM.

Hcnonb3oBaTh Tpaduku GyHKUMA JUIsi  HMCCIEJOBaHUS IMPOLECCOB U
3aBUCUMOCTEH MpU PEIICHUH 3a7a4 U3 JIPYTUX YUEOHBIX MPEIMETOB U pealbHOU
KU3HU; BBIpakaTh GOpMyJIaMu 3aBUCUMOCTH MEXK/y BEJIMYMHAMHU.

Havyaysa MaTeMaTH4eCKOro aHAJIN3a

OnepupoBarh MOHATHSIMH:  IOCJIEIOBATENbHOCTh, apudmeTrnyeckas Hu
FEOMETPUYECKAS] IPOTPECCUMU.

OnepupoBath MOHATUAMH: OECKOHEYHO YyOBbIBAIOIIAsl TeoMeTpuYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAOIIEH r€OMETPUUECKON MPOTrPECCUM.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIIENOBATEIBHOCTEN U MPOTPECCUN U1l PELICHUS
peanbpHbIX 3324 IPUKIIAIHOTO XapakTepa.

MHokecTBa H JIOTHKA

OnepupoBath NOHATHUAMH: MHOKECTBO, ONEPALlX HAJl MHOKECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN aImapart Jyisl OMUCaHUs pealbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYTUX yUeOHBIX MPEAMETOB.

OnepupoBatb HOHATUSAMMU: ONpeICIICHHE, Teopema, CJIE/ICTBUE,
JI0Ka3aTeNbCTRO.

11 KIJACC

Yucjia 1 BLIYMCJIEHUS



OneprpoBaTh MNOHATUSMH: HATypAJIbHOE, LEJIOE YHUCIO; HCIIOIb30BaTh
IIPU3HAKUA JEIUMMOCTH LENBIX YKMCEN, PA3JIOKEHUE YUCIA HA IPOCTHIE MHOKHUTEIIN
JUISl PELLICHUS 3a/1a4.

OneprpoBatTh MOHIATUEM: CTENIEHD C PALMOHATBHBIM ITOKA3aTEIEM.

OnepupoBarth MOHATHAMU: JIOTapu(dM 4KCla, JECATUYHBIE U HATypaJlbHbIE
JorapuQMsbI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh  CBOWCTBA CTEMEHW [UJII  MPEeoOpa3oBaHUSI  BBIPAKEHUN;
ONEpPUPOBaTh MOHATUSMH: IOKA3aTEIIbHOE YPaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  mpeoOpa3zoBaHUs  BBIPAXKEHHUH, COAEp)KaIUX  JIOrapu(MBbl;
OIEepUPOBATh MOHATUSAMU: JIOrapu(PMUYECKOE YPAaBHEHHE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIBI JIOTAPU(DMHUUECKIX YPABHEHUN U HEPABEHCTB.

HaxoauTs pemeHust mpocTENINX TPUTOHOMETPUIYECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSAMM: CHUCTEMA JIMHEMHBIX YPAaBHEHUNW U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM IS PELICHUS PAKTUYECKUX 3a1a4.

Haxonutes pemenuss npocTedminx CUCTEM M COBOKYIHOCTEM pallMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajibHbIE CHUTYallud Ha $I3bIKE alreOpbl, COCTaBISAThH
BBIDA)XXEHUS, YpPAaBHEHUsA, HEPABEHCTBA M CHCTEMBl II0 YCJIOBHUIO 3a/1auH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM anmnapara aareOphl.

DyHKUMH U TPaPUKH

OnepupoBarh  MOHATUSAMH:  TepHOgUYEecKas  (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH  (DYHKIMHM, TOYKH OJKCTpemMyma (yHKIMH, HauOoJbpliee U
HauMEHbIee 3HauYeHHs (QYHKIMM Ha NPOMEXKYTKE; HCHOIb30BaTh HUX A
uccienoBanus PyHKIUHU, 3aJaHHON TpaduKOM.

OnepupoBarTh MOHATHAMH: Tpa@UKU TOKa3aTeNbHOM, JorapugMuueckon u
TPUTOHOMETPUUYECKUX (DYHKIIMI; M300paxkaTh UX Ha KOOPAMHATHOM TUJIOCKOCTU U
WCIIOJIb30BaTh JJIsS PEIICHHS] YPAaBHEHN U HEPABEHCTB.

N306paxaTh Ha KOOPAUHATHOM MJIOCKOCTH IpaUKU TUHEWHBIX YpaBHEHUHN U
UCIIOJIb30BaTh UX JUIA PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Wcnonp3oBaTh rpa@ukud  (QYHKIOUH Ui UCCIEIOBAHHS IPOLIECCOB U
3aBUCUMOCTEH U3 APYTUX yUEOHBIX TUCIUTIINH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MNOHATHSIMH: HENpPEpPbIBHAS (PYHKUHMSA; MPOU3BOJHAA (PYHKIMUU;
UCIIOJIb30BATh TEOMETPUIECCKUN M (PU3NUECKHUIA CMBICI MPOU3BOTHON JIJISl pEIICHUS
3a/1ad.

Haxonuth npou3BoJHbIE 3JIEMEHTAPHBIX (DYHKIMH, BBHIUKUCISATH IPOU3BOIAHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.



Hcnonb3oBaTh NPOU3BOAHYIO AJISI UCCIIEIOBAHUS (DYHKIIMM Ha MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3yJIbTAThI UCCIIEIOBAHUS K TIOCTPOCHHIO TPa()UKOB.

Hcnonb30BaTh MPOU3BOJHYHO Ui HAXOXKJICHUS HAWIYUIIEro pELICHUS B
NPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-P)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TOHATUSIMU: TepBOOOpa3Hass U HWHTErpai; IOHUMATh
TeOMETPUYECKUN U (PU3NISCKUN CMBICIT HHTETpAIa.

Haxoautek nepBooOpa3Hbie dJIeMEHTapHBIX (PYHKIMM; BBIYUCISATH UHTETPAJl 110
dbopmyne Herorona—JleiiOnuna.

Pemare mpuknagHele 3aJayd, B TOM YHUCJE COIMAIbHO-’KOHOMHUYECKOTO M
du3nuecKoro xapakrepa, CpeCTBAMU MaTEeMAaTUYECKOIO aHATU3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (uudposbie)
Kourpoabusie | IIpakTuyeckue
n/n NMporpamMmsblI Bcero oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypchl
MHoO)kecTBa paulMOHAIBHBIX U
1 eMCTBUTENBHBIX YHcell. ParimonanbHEIC 14 1 bubmrorexa LOK
a - ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPaBEHCTBA
5 @Oynkiun 1 rpaduk. CTeneHsb ¢ MeIbIM 6 Bbu6muoreka [JOK
MoKazaTrejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuil KOpeHb N—Oi CTETICHU. 18 1 Bubmuoreka [JOK
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edso0.ru/1568aba3
DopmyJibl
4 TpUroHoMeTpuu. TpUroHOMEeTpHUUECKIE 22 1 bubmmorexa TTOK
p TprH-1h P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 [TocnegoBaTenbHOCTH U IIPOTPECCHU 5 bubmorexa TOK
A porp https://m.edsoo.ru/1568aba3
5 [ToBTOpeHmEe, 06001IEeHNE, CHCTEMATH3AIIUS 3 1 bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0



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

11 KIIJACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Koutpoasnbie | IlpakTuyeckue
n/n NMporpamMmbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ pallMOHAIbHBIM
1 rmokazareiieMm. IlokazarenpHas 12 1 bubmuorexa [JOK
¢ynkuus. [TokazarenbHble ypaBHEHUS https://m.edsoo.ru/f11c4afd
Y HEPABEHCTBA
Jlora ecka .
2| Toremimanconne ymamenm 12 BrSanoecs LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckure GyHKIIUU U UX
3 pa(bmcn T II::IFOHOMCT ngeclll(ne 9 1 brbmmorexa [TOK
P P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
IIpousBognas. [Ipumenenue bubmmorexa [JOK
4 N 24 1
MIPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
" 9
° FITETPAIL M €10 HpUMEHEIA https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK
6 CHCTeMEI ypaBHeHHT 12 1 https://m.edsoo.ru/f11c4afd
7 HarypaiibHbIe U 1ie/IbIe Yncia 6 bubmmorexa [JOK
yp t https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001ICHNE, 18 5 Bbu6morexa [JOK
CUCTEMAaTH3allis 3HAHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0



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

I[TPOTPAMME




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
(1]
JI:;H Tema ypoka Beero Koutpoasnbie | IlpakTuueckue f:;:ennﬂ :g[?;l;ziz:enbnme
padoTsbI padoTsbI
pecypchbl

MHO0X€eCTBO, OoTiepaliiy Ha

1 MHOECTBaMU. I[iarpaMMH 1 bubmmorexa LIOK

. https://m.edsoo.ru/746d5dce

Olinepa—Benna
PanmonanbsHbie uncna.

9 OOBIKHOBEHHBIC U JICCITUIHBIC 1 bubmuorexa [JOK
JpoOH, POIIEHTHI, 0ECKOHEUHBIE https://m.edso00.ru/be888093
MIePUOIUYECKHE TpoOH
ApudmeTrueckue oneparuu c

3 palMOHAIBHBIMU YUCJIaMU, 1 but6mmoreka [IOK
npeoOpa3oBaHMs YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIpaKCHUN
[Ipumenenue npoOeli U MPOIIEHTOB

4 JUIS PELLICHUs IPUKIIAHBIX 3a1a4 U3 1 bubmuoreka [IOK
pa3IMYHBIX OTpaciiel 3HAHUU U https://m.edso00.ru/44dd1046
peanbHON KU3HU
[Tpumenenue npoOeil 1 NPOIIEHTOB

5 JUISL pEIIeHUs MPUKIAIHBIX 33724 U3 1 bubnuotexa [JOK
pa3IMYHBIX OTpacieil 3HaHUHU U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU

5 JleWicTBUTEIbHBIC YKCTIA. 1 bubnuorexa [JOK
PanmonaneHble U HppalMOHAIbHBIE 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

qucia

Apudmernueckue onepanuu ¢

bu6nmoreka [JOK

;
NEUCTBUTENbHBIMYA YUCIIAMUA https://m.edsoo.ru/a97a12d9
[TpuGnmxEHHbBIE BEIYNUCIICHUS,

8 paBUiIa OKPYIVIEHUS, IPUKUIKA U Bubmiorexa HOK

p pyL » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PEe3yJIbTaTa BEIYNCIICHUN

9 ToxxnecTBa U TOXKIECTBEHHBIE bubnmnorexa [IOK
peoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHEHNE, KOPDEHb VPABHEHUS bubmmorexa I1OK

p - KOP yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, penieHne HepaBeHCTBA bubnnorexa [IOK

p P P https://m.edso0.ru/50bdf26d
but6mmoreka [{IOK

12 M

CTON HHTCpBATIOB https://m.edsoo.ru/775f5d99
Pemenne nensix u 1po0OHO-

13 a I/IOHaJII:HBIX aiI:{eHHﬁ u Bubmaorexa ITOK
patt yp https://m.edsoo.ru/6ec7al07
HEPAaBCHCTB
Kontposnbnas paboTa mo teme
"MHOXecTBa palluOHAIbHBIX U

14 €lCTBUTEIBbHBIX YHCET buGnnorexa LIOK
a ) https://m.eds00.ru/1914a389
PanmonansHbie ypaBHEHHS U
HEpaBEHCTB"

DyHKIM, CIIOCOOBI 3aaHUs
15 i)} y K HI/II/I B3aumno 06H aTHbIE Bubmmorexa LIOK
YHKIHH. p https://m.edsoo.ru/226eeabf
byHKIIII
I'paduk pyakmun. Obnacts
padHic pymku . bubnuoreka [JOK
16 OTIpe/ICTICHUS] 1 MHOXKECTBO 3HAYCHHM

¢bynkuuu. Hynu ¢pynkuun.

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

[TpomexxyTKHM 3HAKOIIOCTOSTHCTBA

17 UYErHble 1 HeYETHBIE PYHKIINU bubmmorexa LIOK
YHEH https://m.edsoo.ru/ff4564ad
CreneHs ¢ EIbIM ITOKa3aTeIEM.
18 CrannaptHas hopma 3arucu bubmmorexa [IOK
. Aap p https://m.edso0.ru/66446d3e
JEHCTBUTEIBLHOTO YHCIIa
Hcnonws3zoBanue moaxosmieii hopmbl
19 3alMCH IEUCTBUTEIBHBIX YUCET IS bubnmnorexa [JOK
peLIeHUs TPAKTUUECKUX 3a1a4 U https://m.edsoo.ru/6eadc6fl
MpeACTaBICHUS JaHHBIX
CrenenHast pyHKUHUS C HATYPAJTIbHBIM
20 U LEJIBIM Ho(Iic)ZsaTI;ﬂeM Eé ZII:OﬁCTBa U bubmmorexa LIOK
. ' https://m.edsoo0.ru/3f25a047
rpaduk
91 Apudmernuecknii KOpeHb bu6mmoreka [IOK
HaTypaJbHOW CTENEHU https://m.eds00.ru/d82c36d4
99 Apudmernaeckuit KOpeHb bubmmoreka [[OK
HaTypaJIbHOM CTENIEHU https://m.edsoo.ru/fe7fc4db
CoiicTBa apu(MeTHYECKOro KOpHS bubnuotexa [JOK
23 .
HaTypaJIbHOM CTENEHU https://m.edso0.ru/d0f0b260
24 CgoiicTBa apuPMETHIECKOTO KOPHS bubnuotexa [JOK
HaTypaJbHOW CTEECHU https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(MeTUYECKOro KOPHS bubnmoreka [JOK
HaTypaJIbHOM CTENEHU https://m.edso0.ru/444c4b9c
26 JleiicTBust ¢ apuMeTHUECKUMU bu6nuoreka IIOK
KOpHSIMU N—OU CTEIIEHU https://m.eds00.ru/54b815c5
97 JleticTBus ¢ apupMEeTHIECKIMHU bu6nuoreka [IOK
KOpHSIMU N—OU CTEIEHH https://m.eds00.ru/83105a0e
28 JeiicTBust ¢ apuMeTHUECKUMU bubmmorexa [JOK



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

KOPHSIMU N—OM CTENIEHU

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

29 JeiicTBus ¢ apudMeTHIecKuMu bubmnoreka [IOK
KOpHSIMHU N—OU CTEIIEHU https://m.edso0.ru/each053c
30 JeiicTBus ¢ apuMeTHIeCKUMHU bubnuoreka [IOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5ada51
31 Petienue upparioHanIbHBIX bubnmorexa [[OK
YpPaBHEHUH U HEPABEHCTB https://m.eds00.ru/69106ae7
39 Pemenue nppannoHaibHbIX Bu6muoreka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.edso00.ru/9362fead
33 Pemenue nppanroHaibHbIX bubnuoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemrenne nppanroHanIbHBIX bubmuoreka [{JOK
ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemrenue npparroHaabHBIX bubnmoreka [JOK
YPaBHEHHI U HEPABEHCTB https://m.edsoo0.ru/87e5e52d
36 CaoiicTBa U rpaguK KOpHS n-oi bubnmoreka [JOK
CTCIICHH https://m.edsoo.ru/ebOcc5e3
37 CgoiicTBa 1 rpaduK KOPHS n-0it bu6nuoreka [{IOK
CTEIICHU https://m.edso00.ru/5f29b9b5
Konrponsnas pabora o Teme
38 "ApudmeTrndeckuii KOpeHb N—0i bu6muoteka [JOK
crenenu. MppamnuronanbHbie https://m.edso0.ru/f13af630
ypaBHEHHUS U HEpaBeHCTBA"
39 CuHyC, KOCUHYC Y TaHT€HC bubnmnorexa [JOK
YHUCJIOBOI'O apryMeHTa https://m.edso0.ru/5f605ed0
40 CuHyC, KOCUHYC ¥ TaHTE€HC bubnmnorexa [JOK
YUCIIOBOI'O ApryMEHTA https://m.edsoo.ru/ec9f4d78
41 ApKcuHyC, apKKOCHUHYC M apKTaHT'€HC bu6mmoreka [IOK



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
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

YHUCJIOBOI'O apryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKcuHyC, apKKOCUHYC M apKTaHT'€HC

bu6nmoreka [JOK

42
YHCIIOBOTO APT'YMEHTA https://m.edsoo.ru/f1ff9220
TpuroHoMmeTpudueckast oK HOCTb,
43 OE e eneHI/ITep T I/II‘OHOMeEyI)/IK‘-IeCKI/IX bubmmorexa [JOK
PEACTIEHIE TP P https://m.edso00.ru/6df195a0
(yHKIUI YKCIOBOrO apryMeHTa
TpuronomeTpuieckasi OKpyKHOCTb,
44 05 e eneHI/IT: T HFOHOMeIT)y;quCKHX bubmmorexa [IOK
pedl . P P https://m.eds00.ru/6b61c578
(yHKIUI YKMCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmorexa [JOK
(hopmMyIbL https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUUECKUE bu6nuoreka [IOK
46
(bopMmyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuorexa [JOK
(hopmyIb https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
(hopMyIbL https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
IIpeobpazoBanue bu6nuoreka IIOK
50 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso00.ru/09ba5b3d
[IpeobpazoBanue Bubmuoreka [IOK
o1 .
TPUTOHOMETPUUYECKUX BBIPAOKEHUN https://m.edso0.ru/1f4655da
59 IIpeobpazoBanue Bbubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.eds00.ru/76ce9958
53 [Ipeo6pa3zoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.eds00.ru/8fa598b5
54 Pemienue TpuroHOMeTpUYECKUX bubnmoreka [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
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YpaBHEHUI https://m.edsoo.ru/6baefe19
Pemenne TpuroHoMeTpuueCcKux bubmnoreka [IOK
55 .
ypaBHEHUN https://m.edsoo.ru/al1f8d141
56 Pemrenne TpuroHoMeTpu4eCKux bubnuoreka [IOK
YpaBHEHUI https://m.edso0.ru/65a0f2d0
57 Pemenue TpuroHoMeTpruueCcKux Bu6muoreka [IOK
YpaBHEHUM https://m.edso0.ru/0d8a770d
58 Pemenne TpuroHoMeTpruueCcKux Bu6muoreka [IOK
YpaBHEHUH https://m.edsoo.ru/cec28774
59 Pemenue TpuroHoMeTpruuecKux bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/e6eec650
O6061enue no Temam "OCHOBHBIE
60 TPUTOHOMETPUYECKUE (HOPMYJIBI bubmmorexa [IOK
P P PMYJIBL- " https://m.edsoo.ru/ae44ac4c
TpuronomeTrpuyeckue ypaBHEHHUS
Kontponbhas paboTa mo teme
"®dopMyJbl TPUTOHOMETPHH.
61 T I/Ill?OH}Z)Me pI/IquKHe ’ Bubmmorera [IOK
P ”Tp . https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
npoBepoyHas paboTa
62 Hrorosast koHTpONIBLHAS paboTa / bubnmnorexa [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/188bbf6c
O0001enne, cucTreMaTH3amus 3HaHUH
63 3a Kypc ainreOpbl ¥ Haga bubmmorexa [JOK
B https://m.edso0.ru/33e6629¢
MaTtemaThueckoro aHaiuza 10 kimacca
ApudmeTrueckas U reoMeTpuyecKas
64 nporpeccuu. Mcrnonp3oBanue bubnmoreka [JOK

MIPOrPECCUU TSl peLICHHs] peabHbIX
3a/1a4 MPUKJIAHOTO XapaKTepa

https://m.edsoo.ru/d36669f8



https://m.edsoo.ru/6baefe19
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BeckoneuHo yObIBaromas

65 reoMerpuueckas nporpeccusi. Cymma 1 Bubmuoreka [IOK
OECKOHEYHO YOBIBAIOMICH https://m.edsoo.ru/1cbf72bl
TCOMETPHUYSCKOHN MPOTPECCHH

bubmnoreka [JOK
66 PopmysIa CHIOKHBIX MPOLCHTOB . https://m.edso0.ru/538fc437
bubmuorexa [JOK
7 )] 1

6 OpMYJIa CHOAHBIX TPOUCHTOB https://m.edsoo.ru/c2627eca
O0001I€enre, cUCTEMaTH3aI1s 3HaAHUH

68 3a KypcC aJireOpsl ¥ Havall 1 bubmorexa TTOK

yp p https://m.edsoo.ru/49f1b827
MaTeMaThdeckoro aanusa 10 kinacca
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
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11 KITACC

Kosmn4yecTBo 4acoB DJIeKTPOHHBIE
Ne ara uudposbie
Tema ypoka Konrpoabnsie | IIpakTHyeckue A op
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 Crenens ¢ palMOHAIBHBIM 1 bubmuoreka [{IOK
1oKa3areyieM https://m.eds00.ru/a52939b3
bubmuoreka [JOK
2 Csoi 1
porerba cretient https://m.edso0.ru/ff601408
3 [Ipeobpa3oBanne BHIpaKEHHIA, 1 bu6mmoreka [IOK
COJIEpKAIINX PAllMOHATBHBIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBaHue BbIpaKECHHIA, 1 bubnmoreka [JOK
COJIEpKAIINX PAllMOHATBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpaszoBanme BhIpaKEHUH, 1 bu6muoreka [{IOK
COZEpKAIIMX PALMOHAIBHBIE CTENICHU https://m.edso00.ru/4064d354
5 [TokazarenbHbIE ypaBHEHUS U 1 bu6muoreka [IOK
HEpPaBEHCTBA https://m.edsoo0.ru/be76320c
7 IIoka3arenbHble YpaBHEHHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.eds00.ru/3d408009
Iloxa3aTenbHble ypaBHEHUS U bubnuoreka [IOK
8 1
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 IToka3aTenbHble ypaBHEHUS U 1 bubnmnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokasarenbHble ypaBHEHUS U 1 Bu6mumoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
11 [Noxa3zatenbHast QyHKIHS, €€ CBOICTBA 1 Bubnuoreka [IOK
u rpaduk https://m.eds00.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
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KontponsHas pabora o teme
"CTeneHs ¢ pallMOHaIbHBIM

bu6nunoreka [IOK
12 noka3zateneM. [lokazarenbHas
https://m.edso00.ru/58e8e2f2
¢bynxnus. [TokasarenpHble ypaBHEHUS U
HepaBeHcTBa"
but6mmoreka [IOK
13 Jlorapugm nena https://m.edso0.ru/3e3230d4
14 JecsaTuuyHble U HaTypaJibHbIC bubmuoreka [JOK
J0TapuQMbI https://m.edsoo.ru/lea72162
15 [IpeobpazoBaHue BhIpakeHUIH, bubnuoreka [IOK
COJIepIKaIIHX JIOrapru (MBI https://m.edsoo.ru/da48154c
16 [Ipeobpa3oBanne BEIpaKECHHIA, bubnuoreka [IOK
COJIepKaIIX JorapudmMpl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBanne BEIpaKECHHIA, bu6mmoreka [IOK
CoJIepKaIIuX JorapudmMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaXeHHH, bubmmoreka [[OK
coJieprKalux Jorapudmol https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEeHUs U bubnuotexa [JOK
HEpPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapupmuueckne ypaBHEHUS U bubnuotexa [JOK
HEPABEHCTBA https://m.edso0.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEeHUs U bubnmoreka [JOK
HEPABEHCTBA https://m.edso0.ru/9e3f4bc9
99 Jlorapudmuueckue ypaBHEeHUS U bu6nuoreka IIOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudmuueckas pyHkius, e€ bu6nuoreka [IOK
CBOIiCTBa U rpauK https://m.edso0.ru/d68bbe9dd
24 Jlorapudgmuueckast pyHKIus, e Bubnuoreka [IOK
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CBOIiCTBa U TpauK

https://m.eds00.ru/9d102051

Tpuronomerpuueckue GyHKINHU, UX bubmnoreka [IOK
25 .
CBOICTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuieckne GyHKINHU, UX bubnuoreka [IOK
CBOICTBaA U TpaduKH https://m.edso00.ru/d2e4601b
97 Tpuronomerpuieckue GyHKINU, UX Bu6muoreka [IOK
CBOMCTBA U TpaQuKH https://m.edsoo.ru/ba9da96d
28 Tpuronomerpudeckue GyHKINHU, UX Bu6muoreka [IOK
CBOICTBA U TpapUKu https://m.edsoo.ru/24ab3c53
29 [TpriMepbl TPUTOHOMETPUUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 IIpuMepsl TPUTOHOMETPUUECKUX bubmuoreka [{JOK
HEpPaBEHCTB https://m.edso0.ru/0c837397
31 [Ipumepbl TPUTOHOMETPHUUECKHX bu6mmoreka [JOK
HEpPABEHCTB https://m.edsoo.ru/e6e1901f
39 [TpuMepsl TPUTOHOMETPUIECKUX bubnmoreka [JOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KoHnTtponbHas pabora 1mo Teme
"Jlorapudmuyeckast pyHKIHSL.
JlorapupmMuueckure ypaBHEHHU U
33 Hepaself():TBa.TpI/IFOI};EMeTpI/ILIeCKI/Ie bubmmorexa LIOK
https://m.eds00.ru/10130727
GYHKIIUH 1 UX
rpaduku. TpuroHoMeTpuiecKre
HepaBeHcTBA"
bu6mmoreka [JOK
34 Henpephibiisic pyrkiim https://m.eds00.ru/403bfb0d
35 MeTto MHTEPBAJIOB JUIsl PELICHHUS bubnuoreka [IOK

HEPABEHCTB

https://m.edsoo.ru/6db0b423
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Merozn UHTEPBAJIOB VISl pELICHUS bu6nuoreka IIOK
36
HEPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bubnnorexa [JOK
3 Hpomssoaas pymkiuin https://m.edso0.ru/0731ad3d
but6mmoreka [JOK
II
38 POHSBO.HAA yHKILH https://m.eds00.ru/723dd608
I'eomeTpuueckuii 1 GU3NIECKUI CMBICIT bubmmorexa [[OK
39 .
MIPOU3BOAHOMN https://m.edsoo.ru/6c8d36ff
40 ['eomeTpuyeckuit 1 GU3NYECKUIT CMBICI bubnmnorexa [JOK
IIPOU3BOAHON https://m.edsoo.ru/a413eca9
. bubnuotexa [JOK
41 [TpousBoaHBIC AIEMEHTAPHBIX (YHKINH https://m.edsoo.ru/c7550e5f
bubnunorexa LIOK
42 IT i
POU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIMMA https://m.edsoo.ru/14ab3cdb
43 [Ipou3BoaHas CyMMBI, IPOU3BEICHNUS, bubnuotexa [JOK
YaCTHOTO (PYHKIIHIA https://m.edsoo.ru/c12a0552
44 IIpousBoaHast CyMMBI, IPOU3BEICHNUA, bubmuoreka [JOK
YacTHOTO () YHKIIUHA https://m.edsoo.ru/d598f201
45 [Ipou3BogHasi CyMMBI, IPOU3BEICHNUS, bu6muoteka [IOK
Y4acTHOTO (PyHKIMUH https://m.edsoo.ru/1de34d4d
[Ipumenenre npou3BOIHOMN K
46 UCCIeIoBaHMIO (PYHKIUH Ha Bubnnorexa LIOK
A YHEH https://m.edsoo.ru/17af2dfo
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpumeHeHnre npou3BOIHON K
47 Hcine OBaHmop(b HK iﬁ Ha bubmmorexa LIOK
A YHEH https://m.edsoo.ru/a8cabad4
MOHOTOHHOCTb M 3KCTPEMYMBbI
48 [Ipumenenne nponu3BoJHON K Bubnuoreka [IOK

MCCJIeI0BaHUIO (DYHKIIMI HA

https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

MOHOTOHHOCTB U S3KCTPCMYMbI

IIpuMeHeHne IpOU3BOIHON K

49 UCCIeIOBaHMIO (PYHKINI Ha bubamorexa LIOK
A YHEH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH M SKCTPEMYMBI
Haxoxnenue HauOOJIBIIETO U
50 HAaUMEHBIIIETO 3HAYCHUS (PYHKIMH Ha bubnnorexa [IOK
YK https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenue HauOOJIBIIETO U
51 HaWMEHBIIIETO 3HAYCHUS (QYHKIIMH HA bubmmorexa [JOK
YHEH https://m.edsoo.ru/fb6a8acf
OTpE3Ke
Haxoxnenne HanOoJIbIIero u
52 HaWMEHBIIIETO 3HAYCHUS (QYHKIIMH HA bubmmorexa [IOK
YHEH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoIbIIero u
53 HaMMEHBIIIETO 3HAYEeHUs (PYHKLMHU Ha Bubnmorexa LIOK
YHEH https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenre HanOOIbIIEro U
o4 HaMMEHBIIETO 3HAYEeHUS PYHKIUHU HA Bubmmorexa LIOK
YHEN https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOoJIbIIero
55 HAUMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha buGnnorexa LIOK
i https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpumeHeHre nporu3BOIHOMN HJIst
HAXOKJICHUS HAaWTy4IlEero PEIieHus B
56 MPUKJIAIHBIX 3a7a4ax, IS bubmmorexa TTOK
p A a s https://m.eds00.ru/13205d80
oTpezieNieHus] CKOPOCTH Ipoliecca,
3aJaHHOTO (POpMYIIOi WK rpaduKoM
57 KonrponbHas pabora no reme bubmuoreka [IOK
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"IIponsBoaHas. [Ipumenenue

https://m.edsoo.ru/f8ed5f99

POU3BOAHON"
58 [lepBooOpasnas. Tabnuma bubnuoreka IIOK
MepBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooOpasnas. Tabnuma Bbubmuoreka [IOK
NepBOOOPa3HBIX https://m.edso0.ru/30c3697b
60 WuTerpai, reomeTpudeckuil u bubmuoreka [IOK
(bu3HYECKUi CMBICT HHTETpaa https://m.eds00.ru/391272c9
61 Wurerpan, reomerpuueckuii u bu6mmoreka [JOK
(U3UYEeCKUi CMBICIT HHTETpasia https://m.edsoo.ru/d359fb5f
62 Wurerpan, reomerpuueckuii u Bu6mumoreka [IOK
(U3UYEeCKUi CMBICIT HHTETpasia https://m.edso00.ru/07eb464b
63 Brruncnenue unrerpania mno gpopmyne bubnmoreka [JOK
Herorona—Jleiouania https://m.edsoo.ru/b9b225c3
64 Brruucnenue uaTeTrpana no Gopmyie bubnuorexa [JOK
Hrrorona—JleiiOuuiia https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpaia no gpopmyine bubnuotexa [JOK
Herorona—Jleliouania https://m.edsoo.ru/f5eed075
66 Brruncnenne unrerpania mno gpopmyne bubnuotexa [JOK
Herorona—IJleiibanna https://m.edsoo.ru/41da431a
67 CucreMbl TMHENHBIX YpaBHEHUN bubamorexa LIOK
https://m.edso0.ru/b648235a
68 CucreMbl TMHENHBIX YpaBHEHUN Bubmmorexa [IOK
https://m.edso0.ru/5ab83864
P
6 nowousio cncrevst el BiGmrorets LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHECHUN
70 Pemenune mpukmaaHbIX 33124 C bubnuotexa [JOK
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IIOMOIIBIO CUCTCMBI JIMHENHBIX
ypaBHEHUH

https://m.edsoo.ru/aa5962el

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
PaluOHAIBHBIX, UppAallMOHAIBHBIX,

bubnunoreka LIOK

& MOKA3aTENIBHBIX, JTOTapU(OMHUIECKUX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucTtembl 1 COBOKYITHOCTH LIEJIBIX,

79 palrOHANBHBIX, UPPALMOHAIBHBIX, bubmuoreka [{IOK
MOKAa3aTeNIbHBIX, JTIOTApU(PMHUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucTtembl 1 COBOKYITHOCTH LIEJIBIX,

73 palMOHAIBHBIX, HPPALMOHAIBHBIX, bubnmnorexa [JOK
MOKa3aTeIbHBIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB
CucreMsbl ¥ COBOKYITHOCTH LIENBIX,

74 palMOHAIbHBIX, UPPALIMOHAIIBHBIX, bubmmoreka [IOK
MOKA3aTENBHBIX, JTOTapU(HMHUUECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUH U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GHyHKIUI bubnmnorexa [[OK
JUIsl pEILICHUs] YPABHEHUH U CUCTEM https://m.eds00.ru/039949bf

76 Wcnons3zoBanue rpadukoB QyHKIUH bubnuotexa [JOK
JUISl peLIEHUs] YPABHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELIECHUIO

77 MaTeMaTUYECKHX 3a/1a4 U 3aj]1a4y U3 Bubnmorexa LIOK

. https://m.edsoo.ru/ca878deb
pa3IUYHbIX 00JacTe HayKu U
peanbHOU KU3HU
78 KonTponbnas paboTa mo Teme bubmmorexa [JOK
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"MHTerpa u ero npuMeHeHUsl.
Cucremsl ypaBHeHUN"

https://m.edsoo.ru/471c735b

Harypasbnsle u 1iessle yucna B

but6mmoreka [JOK

7 3a/1a4ax U3 peajbHOM KU3HU https://m.edso0.ru/3ceel327
80 HarypanbHble 1 1ensle yncia B Bbubmuoreka [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble u Lienble unucia B bubmuoreka [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3HaKu AEITUMOCTH LETBIX YHCEIT bubmmorera I[JOK
https://m.eds00.ru/51696a67
83 [Ipu3Haku JETUMOCTH LETBIX YUCEIT bubmmorexa [JOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3HaKy AETUMOCTH LENBIX YHCEI Bubmmorexa [IOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 060061IeHNE, bu6nmoreka [JOK
cHUcTeMaTu3alus 3HaHWI. Y paBHEHHUS https://m.edso0.ru/0312cf8c
86 [ToBTOpenue, 06001ICHNE, bu6nunoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
g7 [ToBTOpenue, 06001ICHNE, bubmuoreka [JOK
cHUCTeMaTu3alus 3HaHU. Y paBHEHHUS https://m.edso0.ru/e8b87729
88 [ToBTOpeHme, 0600IIECHNE, bubnunorexa LIOK
cHUcTeMaTu3alus 3HaHUI. Y paBHEHHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpeHME, 0600IICHNE, bu6mmoreka [JOK
cHhcTeMaTu3alus 3HaHUW. Y paBHEHHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenme, 0600MIEHNE, but6mmoreka [IOK
cHUcTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpEHME, 0000IICHUE, bubmnoreka [JOK

cucrtemaTusanus 3Hanuil. HepaBeHcTBa

https://m.edsoo.ru/a86014el
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[ToBTOpenue, 06001ICHNE, but6mmoreka [JOK
92 .
cucremaTusauus 3Hanuil. HepaBeHcTBa https://m.edso0.ru/5c45a60a
93 [ToBTOpenue, 06001ICHNE, but6mmoreka [JOK
cuctemaTusanusa 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001ICHNE, bubnunoreka [IOK
cucremaTusanus 3Hannil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenme, 0600MIEHNE,
95 cucreMarusanus 3HaHui. CUCcTeEMBI buGnnorexa LIOK
. ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUI
[ToBTOpeHmE, 0600IIECHNE,
96 cucreMarusanus 3HaHui. CUcTeMbl bubnmorexa LIOK
. ’ https://m.eds00.ru/a012476d
ypaBHEHHUI
97 [ToBTOpenwue, 06001IEHNE, bubmuoreka [JOK
cuctemMaTu3anus 3HaHuil. OyHKIMU https://m.edsoo.ru/d620c191
08 [ToBTOpEHME, 0000IICHUE, bu6muoteka [JOK
cucremaTtusauus 3HaHuil. OyHKIUU https://m.edsoo.ru/7017196f
but6mmoreka [JOK
99 n 0
TOroBad KOHTpOJIbHai pabota https://m.eds00.ru/513c9889
but6mmoreka [JOK
100 14 S
TOroBas KOHTpOJIbHaAs pabota https://m.eds00.ru/2276973
O0001Ienre, cucTeMaTH3aIusg 3SHaHUH
101 3a Kypc ajqreOpbl 1 Haval bubmnoreka [IOK
MaTemaruueckoro aHamuza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O00011enre, cucTeMaTH3aIis 3HAHUH
102 3a Kypc aiare0pbl 1 Hayal bubnuoreka [IOK

MareMatuueckoro aHaiansa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJTACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpOBePsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero odmero 06pa3oBaHus
pe3yJjbTaTa
1 Yucna v BBIYUCTIECHUS
11 OnepupoBaTh MOHATHSAMHU: PALMOHAIBHOE M JEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI
19 BemonHATE  apudMETHYECKHE ONepalud C paloOHAIBHBIMA U
' JNEHCTBUTENLHBIMU YUCIIAMU
13 BeImonHATE  TPUOMIKEHHBIE  BBIYHCICHUS, WCIONB3Ys IpaBHIIA
' OKpYTJICHUS, eNIaTh MPUKUIKY U OLICHKY Pe3yJIbTaTa BbIUMCIICHUH
OnepupoBaTh MOHATHAMHU: CTENEHb C IIENBIM  IOKa3aTeleM,
CTaHIapTHas (Qopma 3amucu JeHCTBUTENBHOTO 4YHCIa, KOpPEHb
14 HATypaJIbHON CTEMEHM; HCIOJIb30BaTh MOAXOIAIIYI0 (GopMy 3amucu
JNEUCTBUTENbHBIX YHCENT JUIs pEIleHUs MpakTHYeCKUX 3agad |
MIPECTaBICHUS JAHHBIX
OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO
1.5 yIJla; MCIOJb30BaTh 3alMCh IMPOU3BOJIBHOTO yIyia yepe3 OOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBaTth MOHATHUSMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO,
2.1 1enoe, palvoHaNIbHOE, UPPAIMOHATIBLHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
29 BeImonHATE TpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BBIPAKEHUH U
' pelaTh TPUrOHOMETPUYECKHE YPaBHEHUS
BoinonusaTe npeoOpazoBaHus LEJNbIX, paroHaIbHBIX u
2.3 UppalMOHATIBHBIX BBIPAXEHUH M pellaTh OCHOBHBIE THUIIBI IIEJIBIX,
paIMOHATBHBIX U HPPALMOHATBHBIX YPAaBHECHUH 1 HEPABEHCTB
Y [IpuMeHsTh ypaBHEHHS 1 HEPABEHCTBA ISl PEHICHUS] MATEMaTHYECKIX
' 3a7a4 M 3aJ1a4 U3 Pa3IUYHbIX 00J1acTel HAyKU U pealbHOU )KU3HU
2.5 MopenupoBaTh pealbHble CHTyallud Ha S3bIKE alreOpbhl, COCTABIATH




BBIDKEHUS, YypaBHEHUS, HEPaBEHCTBA [0 YCIOBHUIO 3a/ayH,

HCCIICA0BAaTh TIOCTPOCHHBIC MOACIU C HMCIIOJIB30BAHUCM allapara

anreopsl
3 OyHKIMU U TpaduKu
OnepupoBarh MOHATUSAMH: (QYHKLHUSA, CHOCOOBI 3aqaHus (YHKLUH,
3.1 o0jacTb OMNpENeNeHNUs W MHOXKECTBO 3HAuYeHUN (QYHKIUHU, Tpapuk
(byHKIMHU, B3aMHO 0OpaTHbIE (QYHKINH
29 OmnepupoBarh MOHATHSIMH: YETHOCTh W HEYETHOCTh (DYHKIIUM, HYIH
' (bYyHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduky QyHKIHHA 1151 pELICHUs] ypaBHEHUH
34 Crpouts W uyMTaTh TpaduKu JMHEWHON (YHKIMU, KBaJpaTUYHON
' (GyHKINH, CTENeHHOHN (PYHKIMH C IeTTBIM TIOKa3aTeIeM
Hcnonb3oBate rpaguku (QyHKUIUE [UId HCCIIEAOBAaHUS IPOLECCOB U
35 3aBUCUMOCTEH NpU PEIICHUH 3a]a4 U3 IPYTUX yuyeOHbIX MPEAMETOB U
' peambHON JKM3HH, BBIpaXXaTh (OPMYIaMU 3aBHCUMOCTH MEXKIY
BEIMYMHAMU
4 Haygana maTemMaTn4eckoro aHanusa
a1 OnepupoBaTh MOHATUSAMU: TOCJIEIOBATEIBHOCT, apupMeTHYecKas U
' reoMeTpHUECcKasi IPOTPECCHH
OnepupoBaTh MOHATUSAMU: OECKOHEUHO yObIBaroIIasi TeoMeTpUuyecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO YOBIBaloLled TreoMeTpudecKoi
IpOTpeccuu
4.3 3amaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMU CLIOCOOAMHU
A4 Hcnonws3oBaTe CBOWCTBA MOCIEAOBATEIBHOCTEH W IIPOTPECCUM  IJIA
' pelleHMs] peabHbIX 3aa4 NPUKIIAJHOTO XapaKTepa
5 MHokecTBa 1 JOrHKa
5.1 OrnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIMN Ha/l MHOXXECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBI armapar sl ONHCaHUs
5.2 peabHBIX TPOLECCOB W SIBJICHWH, NMPH PEIICHUH 3a/1a4 W3 JIPYTHX
y4eOHBIX IPEAMETOB
53 OnepupoBaTh MOHATUSIMH: ONpEJeNeHHe, TeopeMa, CIEACTBUE,

J0Ka3aTcJIbCTBO

11 KIIACC




Kon

HpOBepﬂeMI)Ie NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM

NpoBepsieMOro .
00pa30BaTe/IbHON NPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus
pe3yJbTaTa
1 Yucna v BBIYUCIEHUS
OnepupoBaTh NMOHATUAMH: HATYpaJbHOE, LIEJI0€ YHCIIO0; HCIOIb30BaTh
11 IIPU3HAKKU JIEJIMMOCTU LEJBIX YHMCEN, Pa3oKEeHUEe YHUCIa Ha MPOCThbIe
MHOKUTENH JUIsl PEILIECHNUS 3a1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHD C PALlMOHAJILHBIM [10Ka3aTEIEM
13 OnepupoBaTh MOHATHSAMH: JIorapupM  4yHcia, JECATUYHBIE U
' HaTypaJbHbIE JTOTapru(pMBbI
2 YpaBHCHHS U HEPABCHCTBA
[IpuMeHnsaTh CBOMCTBAa CTENEHM JMJs IPeoOpa3oBaHUs BBIPAKEHHIH,
2.1 ONEpUPOBATh MOHIATUSIMM: MOKA3aTEIbHOE YpaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI TOKA3aTEIbHBIX YPAaBHEHHH U HEPABEHCTB
BoinonuaTe npeoOpa3oBaHUsl BBIPAKEHUH, COAEPXKALIUX JOrapu(Mbl;
. ONEpPUPOBaTh  MOHATUSAMH:  JIOrapUPMHUUECKOE  YpPaBHEHUE U
' HEPaBEHCTBO; PeUIaTh OCHOBHBIC THITHI IOTApU(PMHUUECKUX YPaBHEHHUH U
HEPaBEHCTB
2.3 Haxonuts pemienns npocTelmux TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MOHATUAMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH U €€
2.4 pELlIeHNE; UCIIOIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN IJI PEILCHUs
MIPAKTUYECKUX 3aja4
”5 Haxonute pemieHus TOpPOCTEHIIMX CUCTEM M COBOKYIHOCTEH
' palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MonenupoBaTh peaibHble CUTYallud Ha SI3bIKE aureOpbl, COCTaBIATh
26 BBIPAYKEHUS], YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3aJauH,
' UCClIeIoBaTh IOCTPOEHHBIE MOJEIM C MCIOJb30BaHMEM amrmapara
anreOpbl
3 OyHKIMH U rpaduKH
OnepupoBaTh NOHATUAMH: HepUOAMYECKas (DYHKIMSA, MPOMEKYTKU
31 MOHOTOHHOCTH ()YHKIIMH, TOYKU IKCTpeMyMa (YHKLMHU, HauOoJbIIee U
' HavMeHblllee 3HaYeHUs! (PYHKLIUHU Ha IPOMEKYTKE; UCIIOJIB30BATh UX VIS
uccuenoBanus QyHKINH, 331aHHOH rpaduKoM
39 OnepupoBaTh MOHATUAMU: IpadUKU MOKa3aTeIbHOM, JIorapupMuyeckon

U TPUTOHOMETPHUYECKHX (DYHKIMH; M300pakaTh MX Ha KOOPIMHATHOM




TUIOCKOCTH M UCTIOJIb30BATh JJISl pEIICHUs] YPaBHEHUI U HEPAaBEHCTB

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKHU JIMHEHHBIX

3.3 YpaBHEHUH W MCHOJb30BaTh MX Ui PEIIEHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBate rpaduku (QyHKOMA A7 HCCIENOBaHUS MPOLIECCOB U
' 3aBHUCHUMOCTEH U3 IPYruX y4eOHBIX IUCLUIUIMH
4 Hauana maTremaTn4eckoro aHaiansa
OnepupoBaTh TOHATHUSMHU: HENpepbIBHAS (QYHKIMS, MPOU3BOIHAS
4.1 (GYHKIIUM; HCIOJb30BaTh TEOMETPUYECKU U  (U3MUECKHil CMBICT
IIPOU3BOAHOM IS peLICHUs 3a1a4
42 Haxomuts mpou3BOJAHBIE 3JIEMEHTAPHBIX  (DPYHKUIMNA, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO () YHKIIMIA
Hcnonb30BaTe NPOM3BOAHYIO JUId HCCIEAOBaHMS (DYHKIMH Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHSTh PE3YyJIbTaThl UCCIIEI0BAHUS
K MIOCTPOCHHIO TpadhUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO JUIS HAXOXKICHUS HAWIIYYILIETrO PEIICHNS B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX, 3aJ]a4ax
A5 OnepupoBaTh MOHATHUAMHU: NEPBOOOpa3Has W UHTErpai; IMOHUMATh
' reOMETPHUECKUI U (PU3UIECKHIA CMBICI HHTETpaja
16 Haxomute mnepBooOpa3Hble 3JIEMEHTApHBIX (YHKIHM, BBIYUCIATH
' uHTerpai o gopmyne Herorona — JleitOnuma
47 Pemartp npuknaaHble 3a7a4d, B TOM YUCIIE€ COLMAIBHO-3KOHOMHYECKOTO

n (I)I/ISI/I‘ICCKOTO XapaxkTepa, CpEACTBAMHA MATEMATUYCCKOT'O aHAJIn3a




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA
1 Yucna u BBIYUCIEHUS
Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeCKOHEeUHblE IepHoAnYecKkre JApoOu. ApupMeTHyecKue omepauuud ¢
11 pallMOHAJBHBIMM ~ YMCIAMM,  [PeoOpa3oBaHMs  YUCIOBBIX  BBIPAKCHMH.
[Ipumenenne apoOeil W MPOUEHTOB MAJS pEHICHUS TNPUKIAIHBIX 33134 U3
Pa3JIMYHBIX OTpAciieil 3HAHUHN U PeaIbHON KU3HU
JeiictBurenpHple  uyncnaa. PanuoHanmpHBlE M MPpPALMOHAIBHBIE  YHCIA.
19 Apudmerndeckue omepanuud ¢ JISHCTBUTENBHBIMU 4HcIamH. [IpuOiamkEéHHbIC
' BBIUMCJICHWS, TIPaBWJIa OKPYIVICHHs, TIPUKHIKA M OLEHKa pe3ysbTara
BBIYMCIICHUN
Crenenb ¢ nenbiM nokaszareneM. CtannaptHas Gopma 3anucu J1eHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBaHue MOaXoAsmiei (GopMbl 3alUCH ACHCTBUTENBHBIX YHCENT
JUISl PEIICHUS MPAKTUYECKUX 3a7a4d U IPEICTABJICHUS JaHHbBIX
14 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHH. HencrtBus c
' apu(MeTHYECKUMH KOPHSIMHU HAaTypaibHOH cTeneHn
L5 CuHyC, KOCMHYC M TaHIE€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCJIOBOI0 apryMeHTa
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TIPe0Opa3OBaHUS
25 [TpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meroa
' HUHTEPBAJIOB
2.4 Permienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanoHaIbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 Penienne TpUroHOMETPUYECKUX YpaBHEHUI
97 [IpumeHeHrEe ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ad U
' 3a/1a4y U3 pa3IuIHBIX 00JaCTeN HAYKH U peaTbHOM KU3HU
3 Oyukuuu U rpaduku
3.1 @Oynkyst, cnocods! 3aganua Gynkuun. ['paduk Gyakuun. Bzaumuo oOpatHsie




byHKIMHA
3. Ob6nacte ompeneneHUss U MHOXKECTBO 3HaueHUW ¢GyHkuuu. Hymu QyHkumu.
' [TpoMexyTkH 3HaKOMOCTOSHCTBA. YETHBIE N HEUETHBIE (DYHKLIUN
33 CrenenHas (pyHKITMSI ¢ HaTypaJdbHBIM W IIEJBIM TOKa3aTesneMm. EE cBoicTBa u
' rpa¢uk. CoiicTBa 1 rpauk KOpHsS N-0i CTENIEHU
24 TpuronomeTpruyeckass  OKpPY)KHOCTb,  ONpEAEIEHUE  TPUTOHOMETPUUECKHUX
' (YHKINI YUCIOBOTO apryMeHTa
4 Havana marematndeckoro anainmsa
i1 ITocnegoBaTenbHOCTH, CHOCOOBI 3aaHMs MOCIEAO0BATEILHOCTENH. MOHOTOHHBIE
' I10CJIEA0BATENBHOCTH
Apudmerndeckass U reoMeTpuyeckas IMporpeccud. beckoHedHo yObIBarommias
4 reomeTpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAOIIEH reOMeTpuIecKoit
' nporpeccuu. @opmyiia CIOKHBIX MPOLEHTOB. Vcmonb30BaHne Mporpeccuu ajis
peleHns peaJbHbIX 3a]au MPUKIIaJHOTO XapaKTepa
5) MHoecTBa  JIOTHKa
MHoOkecTBO, omnmepauud HaJal MHoxecTBaMu. Jlmarpammbl Oilsiepa — BeHHa.
5.1 [IpuMeHeHrnEe TEOPEeTUKO-MHOXKECTBEHHOTO ammapara Juis OMHCAHUS peabHbBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHMS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhble u nensie uncia. [lpusHaku AeTMMOCTH LENbIX YHCe
1.2 CreneHp ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm yucna. JlecaTnynbie U HATypadbHbIE JOrapu(MbI
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [IpeobpazoBanne BEIpaKEHHIA, COAECPIKAIIHX JIOTAPU(HMBI
25 [IpeoOpa3oBanne BbIpaXEHH, COIEPIKALUX CTENIEHH C PallMOHATbHBIM
' noKa3aTeseM
2.3 [TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA




CucreMbl JIMHEHMHBIX ypaBHEHHU. PelleHne NpUKIagHBIX 3a4ad C MOMOIIBIO

20 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
28 [IpuMeHeHnEe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTEMaTHYECKHUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTei HAYKU U pealbHOM KU3HU
3 OyHKIUH U TpaPUKH
Oynkius. Ilepuoanueckue ¢yHkuuu. [IpomMexyTkM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl 1 MUHUMYMBbI QyHKIMH. HaunOosnbliee u HauMeHbllee 3Hau€HUE
(GYHKLNHU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKH
3.3 [Toka3zarenpHas u norapudmMudeckas GyHKIMHA, X CBOHCTBA U TPaQUKH
34 Hcnonb3oBanue rpagukoB (QyHKIMHA Uis pelieHUs YpaBHEHHH W JIMHEHHBIX
. CUCTEM
Hcnonb3oBanue rpagukoB (QyHKIUH A8 HCCIENOBaHMS IPOLECCOB U
3.5 3aBUCHUMOCTEHN, KOTOpbIE BO3HMKAIOT IPH PELIEHUH 33Jad U3 JIPYruX Y4eOHBIX
MPEIMETOB U PEAIbHOM JKU3HU
4 Hayana maTemaTnueckoro aHaausa
41 HenpepsoiBable pyHKIIMU. MeTo HHTEPBAIOB JIsl pELICHHS] HEPABEHCTB
4.2 [TpownsBoanas ¢pyHkumu. ['eomeTpuueckuii 1 PU3NUECKUN CMBICT TIPOU3BOTHON
43 [IpousBosaHble 3MeMEeHTapHBIX (QyHKIMH. DOpMyIbl HAXOXKAECHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIUI
[IpumeHneHre MPOM3BOIHON K HCCIETOBAaHWIO (YHKIIMA HAa MOHOTOHHOCTH |
4.4 sKkcTpeMyMbl. Haxoxxaenne HanOobIero 1 HauMeHbILEro 3HaueHusl QyHKIUU Ha
OTpe3Ke
[IpumeHeHnne mTpPOWM3BOJHOM Ui HAXOXACHHUS HAWIYYIIEro pELIEeHUs B
4.5 NPUKJIAJHBIX 3a7adax, Ul OIpPENeJICHUs CKOPOCTH IIpoLecca, 3aJaHHOIO
dopmyoit unu rpadukom
4.6 [TeprooOpasnas. Tabmuia mepBooOpa3HBIX
A7 WuTterpan, ero reomerpudeckuii U ¢pu3ndeckuil cMpici. Berunciaenue uHTerpaia

no popmyne Hprotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpedoBaHUs

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CPeIHero
0011€ero 00pa3oBaHusA

Bnanenue metonaMu 10Ka3aTeabCTB, AITOPUTMAMHU PEILICHUS 3a/1a4;
ymMeHue (HopMyIrpoBaTh U ONEPUPOBATH MOHATUSMU: OINpEAeTICHHE,
aKcuoma, Teopema, Ce/ICTBUE, CBOMCTBO, MMPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYITUPOBKH;,  NPUMEHATH  UX;  YMEHHE
¢dbopmynHpoBaTh 00paTHOE W TPOTHUBOIOJIOKHOE YTBEPXKICHUE,
MPUBOAUTH TPUMEPHl U KOHTPIPUMEPBI, HCIOJIB30BAaTh METOJ
MaTeMaTHYECKON UHIYKIIWY; IIPOBOAUTD JI0Ka3aTelbHbIE
pacCyXJIeHHslT TpH PpELICHWH 33a7a4, OLEHHUBATh JIOTUYECKYIO
MPaBWIBHOCTh PACCYXJACHUN; yMEHHE ONEepUPOBATH IOHATHUIMHU:
MHOXECTBO, MOJMHOXECTBO, ONEpPallMi HaJl MHOKECTBAMU; YMEHUE
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaT A ONHCAHUS
peanbHBIX MPOIECCOB M SBJICHWM M NPH PEIICHUU 3a4ad, B TOM
yuciae M3 JPYTUX Y4YeOHBIX MpPEeIMETOB; YMEHHE ONepUupOBaTh
noHsTUsMH: Tpad, CBA3HBIM Tpad, [epeBo, ILUKI, Tpad Ha
IUIOCKOCTH; YMEHHWE 3aJaBaTh M ONHUCHIBaTh Tpadbl pa3IMIHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh l"pa(bbl IIpyu pCIICHHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YHCIO, LEIO0E
YHCIO0, CTENEeHb C LEJNbIM IIOKa3aTeleM, KOPEHb HaTypalbHON
CTENIEHH, CTENEHb C pAlUOHAJIbHBIM II0KA3aTEJIEM, CTENEHb C
JeUCTBUTENBHBIM MIOKA3aTeIeM, JIOrapu(M Yuciia, CHHYC, KOCUHYC U
TaHI€HC POU3BOJIBHOIO YUCIIA, OCTATOK 10 MOAYJIIO, PALIUOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HATypallbHBIX, IIEJIBIX,
palMOHANbHBIX, JECHCTBUTENBHBIX YHUCET; YMEHHE HCIIONIb30BaTh
NpU3HAKW  JEIUMOCTH, HAUMEHbIIMH OOl  jAenuTeNns WU
HaMMEHbIIIee oOlee KpaTHOe, aNrOpuTM EBKIWAa Mpu perieHuu
3aJja4; 3HAKOMCTBO C pa3jIMYHBIMU IO3MLUMOHHBIMU CHUCTEMaMH
CUMCIICHUS; YMCHHE BBINOJHATH BBIYHCICHUE 3HAUCHUH W

npeoOpa3oBaHMsl BBIPAKEHUN CO CTENEHSAMH H JorapudmMamu,




npeoOpa3oBaHusi  APOOHO-PAIMOHAIBHBIX  BBIPAXCHHH; yMEHUE
ONEpPUPOBATh MOHATUSAMH: MOCIEIOBATEIBHOCTh, apU(PMeTHUYecKas
porpeccusi, reoMeTpuyecKas porpeccusi, 06CKOHEYHO yObIBaroLIast
reoMeTpHuuecKas IIPOrpeccust; yYMEHHE 3aJaBaTh
MOCJIE0BATENBHOCTH, B TOM YHCIIE C MOMOUIbIO PEKYPPEHTHBIX
dbopMys; yMEHHE OINEepHUpPOBaTh MOHATHAMHU: KOMILJIEKCHOE YHUCIIO,
CONPSDKEHHBIE  KOMIUICKCHBIE — 4YMCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Yucia, (opMa 3amicH KOMIUICKCHBIX — YHCEN
(reomeTpuueckasi, TPUrOHOMETpUYECKasi U ajlreOpanyeckas); yMeTh
POU3BOJIUTh  apu(MeTHdecKkue JEHCTBUS €  KOMILJIEKCHBIMU
YlyCJIaMHU; IPUBOJUTH IPUMEPHI HCMOIb30BAHUS KOMIUIEKCHBIX
qucell; ONEpUpOBaTh MOHATHUAMHU: Marpuua 2x2 u  3x3,

OTIpeICTUTENIb MAaTPUILIbI, TEOMETPUUECKHI CMBICIT OPEAeTUTENS

YMeHnue ONepupoOBaTh MOHATUSIMH: paloHaIbHbIE,
WppalMoOHAIbHbIE, MOKa3aTeIbHbIC, CTEIICHHBIC, JIOTapUPMUIECKUE,
TPUTOHOMETPUUECKUE YpPaBHEHHS M HEPABEHCTBA, HX CHCTEMBI;
YMEHHE OIEepUpOBaTh TMOHATUSIMHU: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH H
HEPaBEHCTB, PAaBHOCHWJIBHOCTh YPaBHEHUM, HEPABEHCTB M CHUCTEM;
YMEHHE peIllaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO
Pa3IMYHBIX TPUEMOB; PEIIATh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelieHus MaTeMaTHIeCKUX 3a/1ad M 3aJa4d U3 Pa3IudHbIX 00yiacTein

HAYKH U peaJIbHOM KU3HU

YMeHne onepupoBaTh HMOHATHIMH: (YHKIUS, YETHOCTH (PYHKIUH,
HEPUOJIUYHOCTh ¢byHKLMY, OrPaHUYEHHOCTh ¢byHKLHUY,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (QYHKIUH, HauOoibllee |
HaVMEHbIIIee 3HaueHUs (DYHKIMH HAa TPOMEXYTKE, HENpepbIBHAS
GbyHKIMsA, acUMITOTHI Trpaduka (YHKIHHA, TepBas W BTOpas
NPOU3BOJIHAS (YHKLMH, T€OMETPUYECKHH M (DU3NYECKHH CMBICIT
MIPOM3BOJIHON, TEpBOOOpa3Hasi, ONpEeACNEHHbI HMHTETpal; yMEHHUE
HaxXOJUTh ACUMOTOTHl rpaduka (YHKIHMH; YMEHHE BBIYUCIATDH
MPOU3BOJIHBIE CYMMBI, IMPOU3BEICHUS, YAaCTHOTO M KOMIIO3ULIUHU
(GyHKUIMH, HAXOAUTh ypaBHEHHUE KacaTeJIbHOM K Tpapuky (yHKIMH;
YMEHHE HaXOJUTh MPOU3BOJHBIC IEMEHTAPHBIX (PYHKUUH; yMEHUE

HUCIIOJIB30BATh IIPOU3BOJHYIO JJIA HUCCIICOOBaHUA (I)YHKHHﬁ,




HaxO0JIUTh HAUOOJBIIINE U HANMEHBIIIHME 3HaYeHUs (DYHKITHI; CTPOUTH
rpaduxu MHOT'OYJICHOB v HCIOIb30BaHUEM ammapara
MaTeMaTHUYeCKOr0  aHajiu3a, MPUMEHATh MPOU3BOAHYIO IS
HAXO0XJICHUS HAWIYYIIeT0 PEIleHUs B MPHUKIAIHBIX, B TOM YHCIE
COIMAIbHO-DPKOHOMUYECKUX M (PU3NYECKUX 3a/1adax; HaXOIUTh
mIomaad U o0BEMBI (QUTYP C MOMOIIBIO WHTErpaja; MPUBOJIUTH
MpUMEpPhl  MaTEMaTUYECKOTO  MOJCIHUPOBAHUA C  IOMOIIBIO

muddepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMU: rpaduk QGyHKIUH, oOpaTHas
byHkuMs, — KoMmno3unus — (QyHKIWW, — JauHEHHas  QyHKIMS,
KBaJpaTU4Has (QYHKUUS, paluoHanbHass (QYyHKIUS, CTeleHHas
byHKIHS, TPUTOHOMETPUYECKHE byHKUMY, oOpaTHbIe
TPUTOHOMETPHUYECKHUE byHKIHY, NOKa3aTenbHast u
norapudmuueckas GYHKIUU; YMEHUE CTPOUTH TpadKH U3YUESHHBIX
(GyHKIMH, BBIIONHATH IpeoOpa3oBaHus TpapuKoB (PyHKIUH,
UCTIOJIB30BaTh TPAQUKH TSI M3YYCHHUSI MIPOIIECCOB M 3aBUCHMOCTEH,
IpU peIleHUH 33/7a4 U3 IPYTruX y4eOHBIX MPEIMETOB W 3ajgad U3
pealbHOM KHM3HU; BBIpaKaTh (OpPMYyITaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HWCIIOJIb30BaTh CBOWCTBA M TpapuKu (YHKIHMA s
pellicHHusl ypaBHEHWH, HEPaBEHCTB M 3aJa4 C IapaMeTpamu;
n300paxaTh HAa KOOPIWHATHOW TUIOCKOCTH MHOXECTBA PEHICHHIA

ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TeKCTOBBIC 33/1a4u pa3HbIX THUIOB (B TOM YHCIIC Ha
MPOLEHTHI, JOMM W YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTH
TOBapOB U YCIJIYT, HAJIOTH, 3aJa4i U3 00JIaCTH yIpaBICHUS TUYHBIMU
U ceMeiHBbIMU (DUHAHCAMU); COCTABJISATh BBIPAXKECHHS, YPaBHEHHUS,
HEpPaBEHCTBA M WX CHUCTEMBbI IO YCJIOBHUIO 3aJauyM, HCCIIEIOBAThH
MOJIyUEHHOE  pEIlIeHWe U  OLEHUBAaTh  MPaBIONOA0OHOCTH
pe3yIbTaTOB; YMEHHE MOJEINPOBATh PEabHbIC CUTYaIlUU Ha SI3bIKE
MaTEeMaTHKHU; COCTABIISTh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
WX CHCTEMBbl MO YCJIOBHIO 3aJauyH, HCCIEAOBaTh IOCTPOCHHbBIE
MOJIETI C HCIOJb30BaHUEM afmnapara ajreOpbl, HHTEPIPETHPOBATh

HOJ'Iy‘-ICHHLII\/'I pe3yibTaT

YMeHue omnepupoBaTh MOHATHSMH: CpeaHee apudMeTuyeckoe,

MCAHaHa, HauOoblIee ©  HaUMEHBIIEE 3HA4YCHHA, pasMmax,




JMCIIepcusi, CTaHIAPTHOE OTKJIOHEHHE YHUCIOBOro HaOopa; yMeHHue
U3BJIEKaTh, WHTEPIPETUPOBaTh MH(OPMAIMIO, MPEICTABICHHYIO B
TabnuIax, Ha auarpamMmax, rpadukax, OTpaKarollyld CBOHCTBa
peanbHBIX IPOLECCOB U SABICHHUN; MPEACTABIATh MHYOPMALUIO C
MOMOUIbI0 TaOMUI] M JuarpaMM; HCCIEIOBaThb CTATUCTHYECKUE
JaHHBle, B TOM 4YHCJE C MPUMEHEHHEM TIpapUUecKUX METOA0B U
IEKTPOHHBIX CPEACTB; TIpadUuecKd MCCIEe0BaTh COBMECTHBIE
HAOJIIOZCHUST C TIOMOINBIO JMarpaMM pacCeMBaHUS M JIMHEHHOM

perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIy4YaWHBIA OMNBIT U CIydailHOE
COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHUE BBIYHCIISTH
BEPOSITHOCTh C UCTIOJB30BaHUEM TpahUUECKUX METOJOB; IPUMEHSATH
(GbopMynBl  CIOXKEHHUS W YMHOXEHHS BEpOSTHOCTEH, Gdopmyny
MOJTHOM BepoATHOCTH, hopMyny bepHynnu, KoMOMHATOpHBIE (PaKTHI
1 (popMyIIBI; OIEHUBATH BEPOSITHOCTH PEATBLHBIX COOBITHI;, YMECHHE
ONEepUPOBATh MOHATHUSAMH: Ciy4aiiHas BeIMYMHA, paclpeiesieHue
BEPOSITHOCTEHM, MareMaTH4eckoe  OXHUAaHWe, JUCIepcus U
CTaHIAPTHOE OTKJIOHEHHWE CIy4alHOW BETUYMHBI, (QYHKIUU
pacnpesiefieHuss W IUIOTHOCTH PaBHOMEPHOTrO, I0Ka3aTeIbHOTO U
HOPMAJbHOTO paclpeieNieHU; yMEHHE HCIOIb30BaTh CBOWCTBA
M3YUYEHHBIX pacIpeiesieHU IJisi pelieHusl 3a/ady; 3HaAaKOMCTBO C
MOHATUSAMM: 3aKOH OOJBIIMX YHCEN, METOJbl BbIOOPOYHBIX
WCCTIEIOBAHUI; YMEHHE TPUBOANTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YUCENl B MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHUE
OTMEepUpPOBATh TMOHATUSMU: COYETAHUE, TIEPECTAHOBKA, YHCIIO
COUETaHM, YHCIO TIepecTaHOBOK; OWHOM HpioTOHA; yMmeHue
MPUMEHSTh KOMOWHATOPHBIE (DAKThI M PACCYXACHUS ISl PEIICHUS
3a/a4; OIICHUBATh BEPOSTHOCTU pEANbHBIX COOBITHI, COCTAaBIATH
BEPOSITHOCTHYIO MOJEIb W  HWHTEPIPETHPOBATH  TMOJYyYCHHBIN

pe3yabTaT

YMeHue onepupoBaTh MOHATUSMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJa, IUIOCKMH Yrod,
JBYTPAHHBIN yroJl, TPEXTPaHHBIN YroJl, CKpEeIMBarOIINECs MpsIMBIE,
napayieIbHOCTh U NEPHEHIUKYISAPHOCTh MPSMBIX M IJIOCKOCTEH,
YTOJI MEXAY MPSIMBIMM, YroJl MEXIY NPSMON M IUIOCKOCTBIO, YIOJ

MCXKAY INNIOCKOCTAMH, PaCCTOAHHC OT TOYKHM OO0 IINIIOCKOCTH,




paccTosiHue MeXAy MNPsIMBIMU, PACCTOSTHUE MEXIY IUIOCKOCTAMU;
YMEHHE HUCIONB30BaTh MPU PELICHUH 3a/1ad HU3ydeHHbIe (aKThl U
TEOpEeMbl IUIAHUMETPHM;, YMEHHME OLIEHHWBAaTh pa3Mepbl OOBEKTOB
OKPY’KAaIOILIETO MHpA; CTPOUTh MATEMaTHUYECKUE MOJEIU C
MOMOIIBI0 TEOMETPUYECKUX TOHATHH U BEJIUYHMH, pEIIaTh

CBS3aHHBIC C HUMH IIPAKTUYCCKHUC 3a1d4U

10

YMenue onepupoBaTh MOHATHUSAMH: IUIOIIAAL (QUIYPBI, O0BEM
¢burypel, MHOTOTPaHHUK, NPABWIbHBI MHOTOIPDAaHHMK, CEUEHHE
MHOTOTpaHHHKa, Ky0, mapajuieNienuIies, npu3Ma, nupamMua, Gurypa
Y TIOBEPXHOCTH BpallleHus, IIWINHAP, KOHYC, IIap, cdepa, Iionaib
cdeppl, MIOMAAb TOBEPXHOCTH MUPAMUABI, MPU3MBI, KOHYCa,
WIMHApa, O00bEM Ky0a, MpsSIMOYroJbHOTO MapajuieNenumnesna,
NUpaMMIbl, TPU3MBI, LWIMHIpPa, KOHyca, lIapa, pa3BEépTKa
MIOBEPXHOCTH, CEYEHHs KOHYCA U LIWINHAPA, apaJuIeIbHbIE OCU WIH
OCHOBAaHHWIO, CEYEHHME IIapa, IUIOCKOCTh, Kacaromasics chepsl,
UWJIUHAPA, KOHYCAa; YMEHHE CTPOUTh CEYEHHE MHOIOIPaHHUKA,
n300pakaTh MHOTOTPaHHUKH, (PUTYPHI U MOBEPXHOCTH BpAIICHUS,
UX CEUEHHUs, B TOM 4YHCJIE C IIOMOIIBIO DJIEKTPOHHBIX CPENCTB;
yMEHHE  MPUMEHSTb  CBOMCTBA  IEOMETPUYECKHX  (uryp,
CaMOCTOSITeNIbHO (POPMYJIUPOBATH OIpPENETCHHs] U3ydaeMbIX (QUryp,
BBIJIBUTATh TUIIOTE3bl O CBOWCTBAaX M NPU3HAKaX FEOMETPUUYECKHX
¢buryp, 0OOCHOBBIBaTh WJIM ONpPOBEPraTh HX; YMEHHE MPOBOJIUTH
KJIacCUPUKaLUI0 (GUIYp IO pa3IuyHbIM IPU3HAKAM, BBIIIOJIHATH

HCO6XO,Z[I/IMHe AOMNOJIHUTCIIBHBIC TIOCTPOCHUSA

11

YMeHue ornepupoBaTh MNOHATHUAMU: JIBUJKEHHUE B IPOCTPAHCTBE,
napajyieNIbHbli  IIEPEeHOC, CHMMETpUsi Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHHe MM0a00Us, MOJOOHBIE
¢burypsl; yMeHHe paclio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpBI, B TOM
yucie B MNPUPOAE, MCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh
reOMETPUUECKUE OTHOIIEHUS TMpH peIleHUH 3aJayd; HaXoJIUTb
reOMETPHYECKUE BEIMYMHBI (UIMHA, Yrojl, IUIOMIaab, 00BEM) MpHU
pelIeHUH 3aJad U3 APYruX Yy4eOHBIX NPEAMETOB U U3 pPeaJbHOMN
KM3HHM; YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIMYHMHBI ([UIMHA,
yroja, IUIOIAAb, OO0BEM, IUIOMAAb IOBEPXHOCTH), HCIOJb3Ys
u3ydyeHHble (GOpPMYJIBI M METOABl, B TOM YHCIE: IUIOIIA]b

MOBCPXHOCTH IMUpaMHIbI, IIPU3MbI, KOHYCA, HWJIHMHIpPA, IJI0IIaJAb




chepsl; 00bEM KyOa, MPSAMOYTOJIBLHOTO MapalIeICIHITe A, TTUPAMUIBI,
MPU3MBI, [WIMHAPA, KOHYyCa, IIapa; YMEHHE HAaXOIUTh OTHOIICHHUE

00BEMOB MOAOOHBIX UTYD

12

13

YMeHHe OnepupoBaTh TOHSATHSAMH: TPSMOYTOJbHAs —CHCTEMa
KOOpJIMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, NPOM3BEIICHHE BEKTOpa Ha YHCIO, Pas3lIOKCHHE
BEKTOpa 1Mo 0asucy, CKalsIpHOC MPOU3BEACHHE, BEKTOPHOE
MPOU3BEICHUE, YroJl MEXIy BEKTOpaMH; YMECHHE HCIIOJb30BaTh
BCKTOpHBIﬁ u KOOpI[I/IHaTHI)Iﬁ METOA AJIA PCIICHUA T'COMCTPHICCKUX

3a/1a4 ¥ 33714 IPyrux y4eOHBIX MIPEIMETOB

YMeHue BBIOMpATh MOAXOIAIIMH METOA Ui PpELIeHUs 33a]a4H;
IIOHMMAHHUE 3HAYMMOCTH MATEMaTUKH B W3YyYEHUU IPHUPOJHBIX H
OOIIIECTBEHHBIX MPOIECCOB M SIBICHUH; YMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MUCKYCCTBE, YMEHUE MPUBOIUTH
IIPUMEPBl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOW U MHUPOBOU

MaTeMaTUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
Kox
1 Yucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yncia. [Ipu3Haku AeMMOCTH LHEIbIX YUCET
12 Panmonanbhele uncna. OOBIKHOBEHHBIE W JAECATUYHBIE JIpOOM, MPOLEHTHI,
' OeCKOHEUHBIE TIEPUOTUIECKUE TPOOH
13 Apudmernueckuit KOpPEHb HaTypajabHOU CTEIICHH. HevictBus c
' apu(pMETHYECKUMH KOPHAMHU HATYypaJIbHOM CTETIEHU
14 Crenenp ¢ uenbiM mokaszareneM. CTENEeHb € palMOHAIBHBIM TIOKa3aTEelIeM.
' CBolicTBa CTENEHN
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIE JOTaprUPMBbI
HevictBurensHble yncia. ApudMETHYECKHE ONEepariu C JACUCTBUTEIHHBIMU
1.7 yrciaamMy. [IpuOarkEéHHbIE BBIYMCIEHUS, MpaBHUa OKPYTJEHMS, NPHUKUAKA U
OLIEHKA Pe3yJIbTaTa BHIUNCIICHUI
1.8 [IpeobpazoBanue BoIpaKeHUN
1.9 KommiekcHsie uncna
2 VYpaBHeHUsI U HEpaBEHCTBA
2.1 enpie u 1poOHO-pallMOHANBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckne ypaBHEHUsS
2.4 [oka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonansHbeie HepaBeHCTBA
2.7 Ioka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTU YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
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Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTPHIbI

3 OyHKIMH U TpaduKu
31 OynKIus, crnocoos! 3axanus GyHkuuu. I'padux Gynkuun. Bzaumao oOpaTHbie
' dbyukuun. YétHbie 1 Heu€THBIe QyHKIMU. [leproanyeckue GyHKIUN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHuW QyHkumu. Hymu QyHKIum.
3. [IpomexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumMyMbl 1 MUHUMYMbI (QyHKIHMU. HanGospliee U HauMeHblee 3HAYCHUE
(yHKIIUY Ha TPOMEKYTKE
33 Crenennas GyHKIUS C HaTypalbHBIM M IIeNIbIM MoKa3zaTeneM. EE cBolicTBa u
' rpa¢uk. CoiicTBa u rpaduk KOpHS N-Oi CTETIEHU
3.4 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [oxazaTenbHas u norapudmMudeckas GyHKIMU, X CBOMCTBA U TpapUKH
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢(yHkuuid. CBoicTBa (QYyHKIMH,
' HeTpephIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeLHOCTH, CIIOCOOBI 3aaHUs IIOCIIE0BATEILHOCTEH
38 Apudmernueckass u reomerpmueckas mnporpeccun. Dopmyna  CIOKHBIX
' MPOIICHTOB
4 Hauana maTtemaTn4eckoro aHaiansa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2JIeMEHTApHBIX (PYHKITHI
[IpumeHeHre MPOU3BOAHOW K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoskienne HauOOJbIIIero U HAUMEHBIIETo 3HaYeHus (YHKIIUH
Ha OTpe3Ke
4.3 [TepBoobpasnas. MaTerpan
5 MHokecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE




7.3 MHororpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpaIleHUS
7.5 Koopaunats! 1 BEKTOpEI




yueOHbIii Moayab «I'eomerpus. bazoBwlii ypoBenn» (1D 7027951)

MNOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro YpPOBHS IS
obyuaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHEro o0IIero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUIA, MPEIBIBISIEMbIX K MAaTEMATHIECKOMY
o0pa3oBaHMIO, W TPAIUIUN pOCCUUCKOro oOpa3oBaHus. Peanmuzanus mporpaMmbl
o0ecreunBaeT OBJIAJICHUE KIFOYEBHIMA KOMIIETEHIIMSIMH, COCTABIISIOIINMU OCHOBY
JUI CaMOPa3BUTHS M HETIPEPHIBHOTO 0OPa30BaHMs, 1IEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS JIMYHOCTU OOYUAIOIIUXCS.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Baxnocth yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl O0OYyCJIOBJIEHA MPAaKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX U
OPEIMETHBIX PE3yJbTaTOB OOYYEHHS] T€OMETPUM B HANPABICHUH JUYHOCTHOTO
pa3BuTusa oOydaromuxcs, (popMupoBanusi (QYHKIMOHATLHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, M3yY€HHUsl IPYrHMX y4eOHBIX TUCHUIUIMH. PazButue y oOydarommxcs
IIPABUWIBHBIX IPEACTABICHUA O CYUIHOCTH W IPOUCXOXKIECHUU I'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOUIEHUH pEATbHOT0 U UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTeMaTU4YECKOW HayKOU SIBIIEHUH U MPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUU B
CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJAEIIMPOBAHUS B HAyYHOM IIO3HAHMH U B
IPaKTHKE CHOCOOCTBYeT (POPMHUPOBAHMIO HAYYHOTO MMPOBO33PEHMS YUalllUXCs, a
TAK)K€ KauyeCTB MBIIIJICHUS, HEOOXOAMMBIX JJid aJalnTallid B COBPEMEHHOM
00111eCTBE.

['eomerpust siBnsieTcs OAHUM U3 0a30BBIX MPEIMETOB HA YpPOBHE CPEAHErO
oOmero oOpa3oBaHHs, TaK Kak O0O0ECHeYMBaeT BO3MOYKHOCTh M3YyYEHHs Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAIPaBJIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlormueckoe MbllUIeHUE, (HOpMHpPYEMOE TMpU M3YYEHUH OOydarolIUMHUCA
HNOHSATUIUHBIX OCHOB T€OMETPUH U OCTPOEHUH LIETIOYKHU JIOTHUECKUX YTBEPKIECHUN B
XOJI€ pEeUIeHUsI FTEOMETPUYECKUX 3a]1a4, YMEHUE BBIBUTaTh U ONMPOBEPIaTh TMIOTE3bI
HENOCPEICTBEHHO UCIOJIb3YIOTCS ITPU PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'O LIUKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTAX JEeATENbHOCTH uesoBeKa. OpHEeHTalMs 4YelloBeKa BO BpPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLMAIBHOTO OBITHA, (POpMa OTpaXKeHUs
OKPY’KaroILIEro MUpPA, YCIOBUE YCIEIIHOIO MO3HAHUS U AKTUBHOI'O MPE0Opa3OBaHUS



nercTBuTenbHOCTH. OmnepupoBaHWe MPOCTPAHCTBEHHBIMH 00OpazamMu OObEIUHSET
pasHble BHUABl Y4e€OHOM U TPYJAOBOM JIEATENBHOCTH, SBISETCS OJHUM U3
npodeccoHanbHO BaXKHBIX KauyecTB, MOITOMY aKTyalbHa 3a7ada (pOopMUPOBAHUS Y
00ydaromuxcsi MPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3HOBHIHOCTH OOpa3HOTO
MBINIJIEHUST — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKON
JESITEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.

[lens ocBoeHus mporpaMmbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHus: — oOmieoOpa3oBaTeIbHOE U OOLIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS
yepe3  oOecrieueHHe  BO3MOXXHOCTH ~ MPUOOPETEHHUS M HKCIOJIb30BaHUSA
CUCTEMATHYCCKUX TCOMETPUUCCKUX 3HAHWN W JEHCTBUM, CTICIM(PUIHBIX TCOMETPHH,
BO3MOXHOCTH YCIEITHOTO TMPOJODKCHHUS O0pa3oBaHUs IO CHCIHAIBHOCTAM, HE
CBSI3aHHBIM C MPUKIIATHBIM HUCTIOIB30BAHUEM T'€OMETPHH.

[IporpammMa 10 TeomMeTpuM Ha 0a30BOM YpOBHE TpeaHA3HAYCHA ISt
00ydJaronuxcsi CpeHel MKOJIbI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN Ha
YpOBHE OCHOBHOTO o00miero oOpa3zoBanus. Takum oOpazoMm, oOydaromimecss Ha
0a30BOM ypOBHE JIOJDKHBI OCBOWTH OOIIME MAaTeMaTUYECKUE YMEHHS, CBSI3aHHBIE CO
crenu@UKo reoMeTpur U HEOOXOAMMBIC ISl KU3HUM B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM HMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHUIO 0oJiee TIyOOKO, eCii B
JNanbHEeIIeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUYECKMX 3HAHUSIX B
npo(ecCHOHaNbHOM AESITEIbHOCTH.

JlocTiokeHHWe 1€ OCBOCHHS TMPOTPAMMBI  O0ECTICUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIHMX 3a/1a4. [[propuTeTHRIME 3aa4aMu 0CBOCHHS Kypca «['eomeTpum»
Ha 0a3oBoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opmMupoBaHUE MPEICTABICHUS O TCOMETPUH KaK YaCTH MUPOBOU KYyJIbTYPHI

U 0CO3HAHUE €€ B3aMMOCBSI3U C OKPY’KAIOIUM MHUPOM;

e (opmupoBaHHUE MPEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BPAIICHHS KaK O
BOKHEUIIUX MAaTeMaTUYECKUX MOJIENSAX, IIO3BOJISIOMIUX OIUCHIBATh U
M3y4aTh Pa3HbIC SBJICHHS OKPYXKAIOMIEr0 MUPA;

o (opmupoBaHue yMeHHUS pacro3HaBaTh Ha YEPTEKaxX, MOJEIAX U B PEATLHOM
MHUpPE MHOTOTPAaHHUKH U TeJa BPAIICHHUSI;

e OBJIAJICHUE METOJAaMH pELICHHUS 3aJa4 Ha IMOCTPOSHHUS Ha H300paKeHHSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS  ONEPUPOBATH OCHOBHBIMU  MOHSATUSMHU O
MHOTOTpaHHHUKaX M TeJaX BPAIIECHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a1a4; (OPMUPOBAHUE
YMEHHUS TPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIE PACCYXKICHUS B XOJe
pELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIepKaHUEM;



e pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOydJaromImXcs,
MO3HABATENILHON AKTUBHOCTU, HCCIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHUS;

e (opmupoBanue (GyHKIMOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHONW T'€OMETPHU:
YMEHHE Pacro3HaBaTh MPOSIBICHUS TE€OMETPUUYCCKUX TMOHITHIH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX CHUTYalMSIX U TMPU H3YUCHHUH
IpPYruX  y4eOHBIX  TPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (PopMyIHUpoBaTh MX Ha SI3bIKE T€OMETPUU M CO3/1aBaTh
reOMETPUYECKUE MOJIENH, PUMEHATh OCBOCHHBIN T€OMETPUUYECKUH armapaT
JUISL peIeHUs] TPAKTUKO-OPUCHTUPOBAHHBIX 3aJlad, HHTEPIIPETUPOBATH U
OIICHUBATh TIOJYYCHHBIC PE3YIHTATHI.

OTAnuuTensHOM OCOOCHHOCTBIO MPOTPAMMBbI SIBIISIETCS BKJIIOYEHUE B KypC
CTEpPEOMETPUHU B Hayajie €ro M3y4eHHs 3a7ad, peliacMbIX Ha YPOBHE WHTYHUTHBHOTO
MO3HAHUS, W OMNPEACIEHHBIM 00pa3oM OpraHW3OBaHHas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO H  TMPOCTPAHCTBEHHOTO  MBIILICHUS,
CTUMYJIUPYET MPOTEKAHUE MHTYWTUBHBIX MPOIECCOB, MOTHUBUPYET K JaIbHEUIIIEMY
U3YYEHUIO MIpEAMETA.

[Tpenmourenne oTmaércs HATISATHO-KOHCTPYKTHUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOpPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTH MPEIMETHO-
MPAKTUYCCKON JeATeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y
ydaluxcs B Kypce CTepeOMETpUU MPOBOAUTCS 3a CUET pelIeHUs 3a7ad Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O0Opa30B M 3aJad Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a IPOBOJUTCS C OMIOPOM HA HATJISIAHOCTD, & OTIEPUPOBAHUE
o0pa3oM — B YCIIOBHUSX OTBJICUCHHUS OT HATJBSITHOCTH, MBICIEHHOTO W3MEHEHHS €T0
MCXOJHOTO COJIEPKaHUSI.

OcHoBHbBIE copepkarenbHble dUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «IIpsiMple U IJIOCKOCTH B MpPOCTpaHCTBe», «Tena BpaiieHus»,
«BekTopel M KOOpPAMHATHI B MPOCTpaHCTBE». DOPMHUPOBAHHE JIOTHYCCKUX yYMEHUH
pacupenensieTcss He TOJIBKO IO COJEPKAaTeIbHBIM JIMHUSAM, HO U TI0 TOJAaM OO0ydYeHUS
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conmepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3ysibTaTaM
OCBOCHHSI paboueld TpOrpaMMmbl, paclpelei€HHbIM IO TojaM  OOydYeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaJIEHNE T€OMETPUUYECKUMHU MOHATUSIMU
¥ HaBBIKAMH OCYIIECTBIUIOCH MOCIEIOBATENILHO U MOCTYIMATENhHO, C COOI0ICHUEM
MPUHITMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B OONIYIO CHCTEMY
T€OMETPUYECKUX TPE/ICTABICHUN 00yJaronuXcsi, paciupssi U yriryosnss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wu3yuenne reomerpum orBoaurcs 2 daca B Henemo B 10 kiacce n 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.

COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHUA CTEpeoMeTpur. Touka, npsimasi, INOCKOCTh, MPOCTPAHCTBO.
[TonsaTre 06 aKCMOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUN
Y CJICJICTBUSA U3 HUX.

B3aumHoe pacnonokeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajjieibHble W CKpelMBarouuecs nmnpsmeie. [lapaminenbHOCT HpPAMBIX U
IUDIOCKOCTEM B  MPOCTPAHCTBE: TMapajUICIbHBIE MPSIMBIE B  MNPOCTPAHCTBE;
MapaJUICIbHOCTh TPEX MNPSMBIX; MAPAIUICIBHOCTh MPAMON M IJIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH  CTOPOHAMH; YrOJI MEXAY NpsIMBIMA B  IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEMN: MapauieNIbHbIE TJIOCKOCTH; CBOMCTBA MNapaJUICIIbHBIX
miockocted. [Ipocrteifme mpocTpaHCTBEHHBIE (PUTYpHI HAa IIOCKOCTHU: TETpas’p,
KyO, Mmapasuiesienume]]; HOCTpPOEHUE CEUCHU.

[lepneHIUKYyASIPHOCTh NPSMOM M IUIOCKOCTH: NEPIECHAUKYJISPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE MMapaJLICIIbHbIE U NIEPIICHANKYJIIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIEHINKYJISIPHOCTH MPSAMOW U TUIOCKOCTH, TEOPEMA O MPSAMON MEPIECHANKYISIPHOMI
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJI MEXKY MPAMOM U MNIOCKOCTHIO; IBYTPAHHBIN
yrojl, JIMHEWHBIA Yroa JABYrpaHHOro yria. llepneHaukynsasp ©W  HaKJIOHHBIE:
paccTosiHUE OT TOYKH JO IUIOCKOCTH, PACCTOSAHUE OT NOpPsIMOM JO IUIOCKOCTH,
npoeKIusi (Urypbl Ha TUIOCKOCTh. [lepneHAuKyISIpHOCTh IUIOCKOCTEW: TPU3HAK
NEePNEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX NepHeHIUKYIsApax.

MHororpasHuKu

[IoHsITHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBINYKJIbIC U
HEBBINYKJIBIE MHOTOTPaHHUKM; pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yrospHas
npu3Ma; TpaHW M OCHOBAHUS MPU3MBI, MpsSiMas M HAKJIOHHAs TPHU3MbI; OOKOBas U
MOJIHAs MMOBEPXHOCTh Npu3Msbl. [lapannenenunen, npsMOyroJibHbIM NapajuieenuIe]
U ero cpoiictBa. [lupamuaa: N-yronpHas nupamuja, rpaHd U OCHOBAHUE MUPAMUJIBI;
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMUBI, PABUJIbHAS U yCE€UEHHAs MUpaMua.
DJieMEeHThl MpU3Mbl W TnUpaMuibl. [IpaBUiIbHbIE MHOTOTPAHHUKHU: TOHSTHE
NPaBWJIBHOIO MHOTOIpPaHHWKA; IpaBW/IbHAs NpU3Ma W NpaBUJIbHAs NUPaAMHJA;



paBUJIbHAS TPEYToJbHAS MUpaMUa U MPABWIBHBIN TETpadp; Kyo. [Ipeacrasnenue o
PaBUWJIbHBIX MHOTOTPAaHHUKAX: OKTa’p, A0JeKa’Ap U ukoca’zap. CedeHus npu3Mbl U
IIAPAMU/IBI.

CumMMeTpusi B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, MPAMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPUU B MHUPAMUJAX, HapajuiesenuIeaax, MpaBUiIbHbIX
MHOTOI'PaHHHUKAX.

Brraucnenne 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [Inomans
OOKOBOW TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSAMOW TMPHU3MBI, IJIOMIAH
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsMou npu3mbl. [Lomans 00KoBoOM
MOBEPXHOCTU M TIOBEPXHOCTH NPABWIBHOW MNHUPAMHUJIBI, TEOPEMA O ILIOLIAIU
yceu€HHor upamubl. [loastue 06 00béMe. OOBEM MUpPaMUIBI, IPU3MBI.

[Tomobueie Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOTO0OHBIX TEJ.

11 KIJACC

Tena Bpamenus

[unuaapuyeckass TOBEPXHOCTh, 00pa3yIoMKUe HWJINHIPUYECKON MOBEPXHOCTH,
OCh IIJIMHJPUIECKON moBepxHOCcTH. L{umuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTD,
oOpasytolas U 0Ch; TUIOAAb OOKOBOW U TTOJIHON TTOBEPXHOCTH.

KoHnueckass mOBEpXHOCTh, OOpa3yrolre KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MoBepXHOCTU. KOHyC: OCHOBaHME M BepllMHA, o0pa3yromas u
OCh; IIJIOIAIb OOKOBOM M ITOJHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIolue H
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa w map: ueHrtp, paamyc, AMAMETP; IUIOMIAAb IOBEPXHOCTH CQEPBHI.
B3aumMHoe pacnosioxeHue cepbl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
1oL CHEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BEépTka LMIIMHpa U KOHYCA.

KoMOuHnaiuy Ten BpalieHusi ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHHK, OMMCAHHBIN
okoJ10 cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS.

[Tonsatue 06 o6bEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. TeopemMa 006 00bEME
IPsIMOYTOJIBHOT'O Napajijiesienunena u cieactsus u3 He€. O0bEM IMIMH/IpA, KOHYCA.
O0bEM mapa u wiomanb chepsl.

[TogoOubie Tenma B mpoctpaHcTBE. COOTHOMICHUS MEXKAY IUIOMIAASIMU
NOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJL.

Ceuenust nuinHapa (mapajyiesbHO M NEPHEHAUKYJIIPHO OCH), CEYEHUsI KOHYyca
(mapajieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIMHY ), CEYEHUS 1apa.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE



BekTop Ha miockoctd U B mpocTpaHcTBE. CII0OXKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXXEHHME BEKTOpa Ha 4McCio. PasiiokeHune BEeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuino nmapamnenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IpaBWi1 JEUCTBUM C BekropaMu. [IpsmoyrosibHas cucremMa KOOpAHMHAT B
npocrpancTee. Koopaunarsl Bexktopa. IIpocreimue 3agauu B KOOpAMHATAX. YTIOJ
Mexay BekTopamu. CKalsipHOE IIPOU3BEICHUE BEKTOPOB. BBIUNCIIEHNE YITIOB MEXIY
OPSAMBIMA M IIOCKOCTAMHM. KOOpAMHATHO-BEKTOPHBIM METOJ IIPU  PELICHHUH
FeOMETPUYECKUX 3a]1a4.

IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE  PE3yJbTAaThl OCBOCHMS IPOTpaMMbl  y4eOHOTO TIpeaMeTa
«MaremaTrka» XapakTeprU3yrOTCS:

I'pa:xxnanckoe BocnuTanme:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3ZUITUU 00YyUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO UJIEHa POCCUMCKOI0 00IEeCcTBa, MPEACTABICHUEM O MaTEMaTUYECKUX
OCHOBax  ()YHKIIMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBICHHH, MPOLECIYP
IrpakJIaHCKOTO 00IIecTBa (BBIOOPHI, OIIPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATD C
COITMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIIUSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBHIO POCCHHCKONW TPaKIaHCKON HMJICHTUYHOCTH, YBXKCHHS K
MPOLLJIOMY M HACTOSIIEMY POCCUHMCKOW MAaTEMAaTHUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKECHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI, K
UCIIOIB30BAHUIO ATUX JIOCTMXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHWEM JTyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja; chopMUPOBAaHHOCTHIO
HPABCTBCHHOI'O CO3HAHUS, A3TUYECKOrO IOBEICHUS, CBA3aHHOIO C MPAKTUYECKAM
MPUMEHECHUEM JOCTUKECHUN HAYKHU U JEATEIBHOCThIO YUEHOTO; OCOZHAHUEM JIMYHOTO
BKJIa/ia B IOCTPOECHHUE YCTOMUMUBOTO Oy IyIIETO.

JcTeTHYecKoe BOCIUTAHHE:

ACTETUYECKUM OTHOUICHUEM K MHPY, BKIIOYAs OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1au, PEIICHUN, PaCCYKICHHI; BOCIPUUMYUBOCTHIO K
MAaTEMaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:



c(hOPMHUPOBAHHOCTHIO YMEHHSI TMPUMEHITH MaTEeMaTUYECKHWE 3HAHHUS B
MHTEpEcax 3I0pOBOro U 6e30macHOro o0pasa »KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JI0pPOBBIO (3/I0pOBO€ MUTAaHHUE, COATAHCHUPOBAHHBIA PEXKHUM 3aHSATUH U
OT/IbIXa, peryjsipHas (u3MYecKas aKTUBHOCTH); (PU3MUECKOTO COBEPILICHCTBOBAHUSI,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEILHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0Us; HMHTEPECOM K
paznuyHbIM cepam mpodecCHOHATBHON e TENbHOCTH, CBSI3aHHBIM C MAaT€MaTHKOM
U €€ MPUIOKEHUIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayiel nmpodeccuun
U PEaM30BbIBATh COOCTBEHHBIE KU3HEHHBIE TIJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTEMaTUIECKOMY O0pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHDKEHUH BCEH JKU3HMU;
FOTOBHOCTBIO K AaKTHUBHOMY YyYacTHUIO B pEIICHHH NPaKTHYECKUX 3ajad
MaTeMaTU4YECKOW HaMpPaBICHHOCTH.

JKOJI0THYEeCKOe BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTHIO  JKOJIOTHUECKOW KYJIbTYpbl, TOHWMAHUEM BIIASHUS
COI[MAJIbHO-?)KOHOMUYECKUX MPOILECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM
Cpelibl, 0CO3HAHUEM TI00AIBHOI0 XapaKTepa SKOJOTUYECKUX MPoOIeM; OpUeHTAIUEH
HAa TMPUMEHEHHE MaTeMaTUYECKUX 3HAHUU [UJIs8 pelIeHus 3a7ady B o0JacTu
OKpY>Karollle cpefpl, IJIAaHUPOBAHHUS TIOCTYNKOB M OLIGHKM HX BO3MOXHBIX
MOCJICACTBUM VISl OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOT'O TIO3HAHMS:_

c(hOPMHUPOBAHHOCTHIO MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKU, TOHUMaHUEM MaTeMaTUYeCKOU
HayKH Kak c(epbl 4eI0BEYECKOU NESITEIHLHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUISl pa3BUTHS [IUBWIM3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU M MAaTeMaTUYECKOU
KyJbTYPOU KaK CpeJICTBOM IMMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATh IPOCKTHYIO
U UCCJIEIOBATEIbCKYIO IEATEbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHBIC pe3yJbTaThl OCBOCHHUS IMPOTPaMMBl YYEOHOTO TIpeaMera
«Marematuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
no3HasamenbHuIMuU 0elicmeusaMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1) YHnueepcanvhoie no3HasameJibHble oeticmeus, obecneuusaiom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECco8 odyuaruuxcsi (oceoeHue
Memooo8  NO3HAHUA  OKpyXcarmoujeeo  Mupa,  HpPUMEHeHUue  JI02UYeCKUx,
ucciedosamenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).



Ba3oBble Jioruyeckue JeicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUW MEXAY NOHATUSAMU; (OPMYIUPOBATH
OTpENCNICHNUs]  TMOHATHWA,  yCTaHABJIWMBAaTh  CYIICCTBCHHBIH  TPHU3HAK
KIaccu(ukanuyu, OCHOBAaHWS Il OOOOIICHWS W CpaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh H  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE M OTpHIIATENIbHbIC, €JIMHUYHBIC, YacTHbIe W OOlIuE;
YCIJIOBHBIE;

BBISIBIISATh MAaTEMATHIECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAOIIOMCHUSX W YTBEPXKIACHUSX; MpeJjiaratb KpUTCPUU
JUISL BBISIBJICHUS] 3AKOHOMEPHOCTEN U IIPOTUBOPEUHN;

JieNnaTh BBIBOJABI C HCIOJIL30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKIX YTBEPIKICHUI
(mpsiMble ¥ OT TPOTHBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, TMPUBOIHUTH
OpUMEpPbl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS W
BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHWs, BHIOMpATh HamOoJee TOAXOMAMUNA C Y4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBarebCKHue 1eCTBUA:

UCIIOJIb30BaTh BONPOCHl KaK HCCIENI0BATENIbCKMM HHCTPYMEHT I103HAHUS;
(bopMyIupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUYHE, MpoOIEMY,
yCTaHaBIMBaTh  MCKOMOE W  JaHHoe,  (opMHpoOBaTH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEOBAHNE
II0 YCTAHOBJICHHIO OCOOEHHOCTEHl MaTEMaTHYECKOIO OOBEKTa, SIBICHUSA,
IpoLecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SBICHUSIMH,
IIPOLECCAMY;

CaMOCTOSITENNFHO (POPMYTUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yibTaTaM
IPOBEAEHHOIO HAOMIOACHUS, MCCIEA0BaHUs, OIIEHMBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUH B HOBBIX YCIOBHSX.

Pabora ¢ nundopmaunmeii:

BBIABJIITh JAeUIMTH MHPOpMAIUH, TaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIIPOC U JIJIS PEILICHUs 3a]1a4H;



2)

BbIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh U UHTEPIIPETUPOBATh MHPOPMALIUIO PA3IMUHBIX BUJIOB U
¢dbopm npencraBieHus;

CTPYKTYypUpOBaTh WH(MOPMAINIO, MPEACTaBIATh €€ B pPasIUYHBIX (Popmax,
WLTIOCTPUPOBATH TpapUIeCcKH;

OLICHUBATH HaJIE)KHOCTh uHbOopMaIuu o CaMOCTOSITEJIbHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie = KomMmyHukamuenvle  Oelicmseus, — obecneyugarom

CqupMMpOGCZHHOCI’I’lb COZ/;Ma]lele HABBLIKOB 06)/’{61}01/141/[)60}1.
OO0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TIMCBbMEHHBIX TEKCTaX, JlaBaTh IOSICHEHUS IO XOJYy pelIeHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYyUYEHHbBIN pPE3yJIbTaT;

B Xo7€ 00CYyXXJIeHUS 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYXKIaeMOl TEMBI,
mpoOJIeMBbl, perraeMoi 3ajaur, BBICKA3bIBATh WJIEH, HAIlEJICHHBIE HAa TIOWCK
pELIEHNUs; CONIOCTABIIATh CBOU CYKJICHHS C CYKJICHUSIMHU JPYTUX YUACTHUKOB
Juanora, OOHapy»MBaTh pa3M4YMe M CXOJCTBO MO3ULIMNA; B KOPPEKTHOH
dbopme GpopMynHpoOBaTH Pa3HOTIACHUS, CBOU BO3PAKECHUS;

MPEACTABIIATh PE3YyJIbTAThl PEIICHUS 33aJ1auM, IKCIIEPUMEHTA, UCCIEAOBAHMS,
MPOEKTa; CAMOCTOSITENIbHO BBIOMpaTh (POpMAT BBICTYIICHHUS C YUETOM 3ajad
NPE3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHu4ectBo:

3)

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHIUBUIYATbHOU
paboThl HpH pElIeHWH Y4YeOHBIX 3a/]a4y; MNPUHUMATh I1eJib COBMECTHOM
NEeATENbHOCTH,  IUIAHUPOBATh  OPraHU3alMil0  COBMECTHOW  paboThl,
pacnpenensiTh BUABL paboT, AOroBapuUBaThCs, OOCYXKIaTh IMpolecc U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBaTh B IPyNMoBbIX (hopMax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMb» W WHBIE); BBINOJIHATH CBOIO YacTh pabOTHl W
KOOPAUHUPOBATH CBOM ACHCTBUS C IPYTMMH WICHAMHU KOMAaHIbI, OLICHUBAThH
KauecTBO CBOEro BKJaJa B  OOmMHA  TPOAYKT MO  KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Yuueepcanvnvie pecynamuenwie oeiicmeus, obecneuusarom gopmuposanue

CMbBLCII0BbLX YCNIAHOBOK U IHCUSHEHHbBIX HABLIKOB JIUYHOCNIU.

Camoopranusanus:

COCTABJIATH IIJIAH, aAJITOPUTM PCIHICHUA 3a1a4H, BI)I6I/IpaTI> CIroco0 peuiCHu:A C
y‘{éTOM HMCIOIUXCA pECYPCOB U COOCTBEHHBIX BOSMO}KHOCTCﬁ,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUI C Y4ETOM HOBOM
uHbOpMaIuu.

CaMOKOHTPOJIb:

e BIQJECTh HAaBBIKAMU I[IO3HABAaTENbHOM  pediieKcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, MX PE3YJbTATOB;
BJIQ/IETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
pelleHuss MaTeMaTUYeCKOl 3a/1auu;

e TMpPEABUAETh TPYJHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTH MPHU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAUJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUAM, OOBSACHATh IPUUUHBI
JOCTH)KEHUSI WJIM HEIOCTHKEHHUS Pe3yJbTaTOB JIE€ATENbHOCTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath MOHITUSIMU: TOUYKA, MPSIMasi, IIIOCKOCTb.

[IpUMEHAT, aKCUOMBI CTEPEOMETPUM U CIIECICTBUS W3 HUX I[PU PEUICHUU
F€OMETPUYECKUX 3aJ1ad.

OnepupoBaTh NOHATUAMHU: NMAPATJIETBHOCTh U MEPHEHIUKYISPHOCTh NPSAMBIX U
IJIOCKOCTEH.

KnaccupunuupoBarh B3aUMHOE pPaCHOJIOKEHHE TMPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.

OrnepupoBaTh MOHIATUSMHU: JABYTPAHHBIA YyIoJI, TPaHHU JBYTPAHHOTO yrja, pedpo
JBYTPAHHOTO yIJia; JIMHEWHBIA yroJl JBYTPAaHHOTO yIJja; TrpaaycHas Mepa
JIBYTPAHHOT'O yTJIA.

OnepupoBaTh TMOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBIMYKJIbBIA
MHOTOTPAHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBl MHOTOIPAaHHUKOB (MHpaMHaa; MpU3MAa,
PSMOYTOJIBHBIN TTapajuiesIeune/], Ky0).

KnaccudunupoBaTh MHOTOIpaHHUKH, BEIOUPasi OCHOBAHUS JJIs Kiaccu(pUKaIIUU
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOIPAHHUKH; MTPABUJIbHBIE MHOTOTPAHHUKH; MPSIMbIC
Y HAKJIOHHbIE MTPU3MBI, MapaJlICICIUIIE Il ).

OnepupoBaTh NOHATUAMHU: CEKYIIas MJIOCKOCTh, CEUCHUE MHOTOIPaHHUKOB.

OOBSACHITH TPUHIIUIIBI TIOCTPOCHUS CEUEHUM, UCTIONb3YST METOJ] CJIC/IOB.



CtpouTh Ce4eHHS] MHOTOTPAHHHKOB METOJIOM CJIEJIOB, BBIIIONHSITH (BEIHOCHBIC)
IUIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXO0XJACHHE TCOMETPHUUYCCKUX BEIMYMH IO oOpaslaM HIu
aNroOpuTMaM, TPUMEHSS W3BECTHHIE aAHAJUTHYECKHE METOAbl TIPHU PCIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a/Jau Ha BBIYHCICHHUE PACCTOSIHUN MEXIy IBYMS
TOYKaMH, OT TOYKH JIO0 TPSIMOM, OT TOYKHU JI0 TFIOCKOCTH, MEXKITY CKPEIIUBAIOIITUMUCS
IPSIMBIMH.

Pemate 3amaun Ha HAXOXICHUE T€OMETPUUECKUX BEJIMYMH MO oOpaslaM WU
aNropuT™MaM, TPHUMEHSS W3BECTHBIE aHAJTUTHYCCKUE METOABI TPU PEHICHUHU
CTaHJAPTHBIX  MAaTEMAaTHYECKUX  3aJad HA  BBIYHCICHHE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS MPIMBIMU, MEXKY MPSIMOU U MIIOCKOCTHIO, MEXIY IIIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Beraucnsate 00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,
nupamMuaa) ¢ MPUMEHEHHEM (OPMYJI; BEIYHCIATH COOTHOIICHUS MEXY TUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBarth MOHATHSMHU: CHMMETpPUS B MPOCTPAHCTBE; ILIEHTP, OChb U
IJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, npeoOpa3oBbIBaTh W UHTEPHPETUPOBATH HHGOOpPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (UTYypaX, MPEICTABICHHYI0O Ha YepTekax M
pUCYHKaX.

[TpumensTey reomerpudeckue (PaKThl I PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
IPEeANnoiaraloluX HECKOJIBKO IIaroB peuieHus!, €Cau yCIOBHS MIPUMEHEHUs 3aaHbl B
ABHOU (popme.

[IpumeHsaTy  mpocTedimme  OporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U KU3HHU,
pacmo3HaBaTh MPOSBIIEHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[IpuMeHATh MOJydYEHHBIE 3HAHWS Ha TMPAKTUKE: aHAIN3WPOBATh pPEAbHBIC
CUTyallUl W TPUMEHATh H3YyYCHHBIC TOHATHUS B TMPOIECCE IMOUCKA PEeIIeHUs
MaTeMaTU4IeCKU COPMYITHUPOBAHHON MPOOIEMBI, MOJICTUPOBATH PEATLHBIE CUTyaITUU
Ha SI3bIKE TEOMETPHH, HCCIIENIOBAaTh TOCTPOCHHBICE MOJIETH C UCIOJb30BaHUEM
reOMETPUYECKUX TMOHATHM W TeopeM, ammapara aireOpbl; pelaTh MpPaKTUYeCKue
3aJ1a4yu, CBSA3aHHBIC C HAXOKJICHUEM T€OMETPUICCKUX BEITHYHH.



11 KIIACC

OnepupoBarh TMOHATUSMU: HWIMHAPUYECKAsT TMOBEPXHOCTh, 0OO0Opa3ylomme
IWIMHIPUYECKON MOBEPXHOCTH; IWIMHJIP; KOHWMYECKAs MOBEPXHOCTh, 00pa3yromme
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cheprueckasi IOBEPXHOCTb.

PacmoznaBath Tena Bpamienus (IMIHHAP, KOHYC, cepa u mrap).

OOBICHATH CIIOCOOBI MOTYyUYCHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacmoiokeHne chepsl U MITOCKOCTH.

OnepupoBarh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CeTMEHTA; IIAapOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beraucnsate 00BEMBI W TUIOMAAM  TIOBEPXHOCTEH T  BpAIEHUS,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIIL.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIA B c()epy M OINMCAHHBIN
oKo0J10 cpepsl; cdepa, BIIUCaHHAS B MHOTOIPAHHUK WU TEJIO BPaIlEHUS.

Bbraucisate COOTHOIMICHUS MEXKIY TUIOMIAASIMH TMOBEPXHOCTEH W 00BEMamMu
OI00HBIX TEJL.

N3o0paxaTth wu3ydaemble QUTYpPBl OT PYKH H C TPUMEHEHHEM MPOCTHIX
YePTEKHBIX MHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TSI BPAIICHHUS.

W3Bnekats, WHTEpPHpEeTUpPOBATL W  MNpeoOpa3oBbIBaTh  WH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEICTABICHHYIO Ha uYepTekXax M
PHUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BrImoHITE AEUCTBUS CTI0KEHHSI BEKTOPOB, BRIYUTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpPA HA YUCIIO, OOBICHATh, KAKUMHU CBOMCTBAMHU OHU 00J1a/1af0T.

[TpuMeHsITh TpaBUIIO NTapasuIeIIeIHUIIe 1A,

OnepupoBaTh MOHATHUSAMU: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJh BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE U KOMIUTAHAPHBIE
BEKTOPBI.

Haxonuth cymMmMy BEKTOpOB M MpPOW3BEIACHHE BEKTOPA HA YKCIIO, YIOJ MEXKIY
BEKTOpaMH, CKAIpHOE TMPOM3BEACHHWE, pACKIaJbIBaTh BEKTOpP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3amaBaTh MIOCKOCTh YPaBHEHUEM B ICKAPTOBOW CHCTEME KOOPIUHAT.

[TpumensTey reomerpudeckue (PaKThl IS PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
MPEOJIAraloIIUX HECKOJIBKO MIArOB PEIICHMsI, €CIIM YCIOBUS MPUMEHEHMSI 3a]JaHbl B
ABHOU (popme.



Pemate mnpocreimime reoMeTpUYECKHE 3aJa4d HAa IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3amaum  Ha  [10Ka3aTeIbCTBO MATEMATUYECKUX OTHOUIEHUHA U
HAXO0XXJICHUE T€OMETPUYECKUX BEIMYHMH MO 00pa3laM WIM ajlropuTMam, MpPUMEHSsI
W3BECTHBIE METO/IBI [IPY PEIICHUU CTAHAAPTHBIX MATEMAaTUYECKHUX 3aa4.

[IpuMeHAT,  HpPOCTEUINME  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a7a4.

[IpuBOaUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpUuMeEHATh, MOJIyYCHHBIE 3HAHHUS Ha MPAKTUKE: AHAIU3UPOBATh pPEaIbHbIC
CATyallud W NPUMEHATh W3YyUYEHHBIC IIOHATHS B IIPOLECCE IOWCKA PEIICHUS
MaTeMaTUYECKU CPOPMYITHUPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PEATIbHBIE CUTYaIIUU
Ha SA3bIKE TE€OMETPHUHU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
FEOMETPUYECKUX TMOHATUM U TEOpeM, ammapara aireOphl; pelarbh MNPaKTUYECKHUE
3a71a4M, CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJIMYKH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabusie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchbl
bubmmnorexa LIOK
1 Brezerie s crepeomeTpitio 10 https://m.eds00.ru/1c209e37
5 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.eds00.ru/1c209e37
3 [leprieHUKyYIAPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bubnunoreka [IOK
4 1 1
VYrusl MeXIy NPSAMBIMU U IUIOCKOCTSAMH 0 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
> MuororpariKit 1 ! https://m.edso0.ru/1c209e37
n bubmorexa [JOK
1
6 OOBEMBI MHOTOTPAHHHKOB o https://m.eds00.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTIIbI 4 1 bubmmorexa [OK
P ' P e https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakTuyeckue (1ubp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
! Tena BpatteHus 12 https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 OOEMbt Ten > ! https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
B 1 1
3 €KTOPBI U KOOPJAMHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 0600IIECHNE, 7 1 bu6mmoreka [IOK
CUCTEeMAaTH3alis 3HAaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne Hara DJIeKTpOHHbIe N (ppoBbIe
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3ydeHusi  oOpa3oBaTe/IbHbIE pecypChl
padoThI padoThI
OCHOBHBIE TIOHATHS
CTepEeOMETPHUU: TOUKA, MpsAMas,
TUTOCKOCTb, TPOCTPAHCTBO.

1 [IpaBuna n3obpaxxeHus Ha 1 bubnuorexa LIOK
pUCYHKaX: H300pakeHus https://m.edsoo.ru/aecc77cd
IJIOCKOCTEM, MapajuIeIbHbIX
HpPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka
[ToHsITHS: TTepeceKaronUecs

2 [UIOCKOCTH, IEPECEKAIOIINECS 1 bubmmorexa LOK

- 11ep https://m.edso00.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsTus: mepecekaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIIHECS 1 bubmmorexa [JOK
- T1EP https://m.edsoo.ru/db685e73
npsiMasi ¥ TUIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHHKAMH,
4 n300pakeHe MHOIOI'PAaHHUKOB 1 bubmnorexa [IOK
p p https://m.edso0.ru/a63959%d
Ha PUCYHKaX, Ha MPOCKITMOHHBIX
yeprexax
Hauanwsubie cBenenus o kyoe u
5 [IUpaMUIIE, UX PA3BEPTKU U 1 bubnnorexa [IOK
p - XD P https://m.edso00.ru/b30dff38
Mmozenu. CeueHust



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

MHOI'OI'paHHUKOB

HauanbHble cBefieHus o Kyoe u
UpamMuzie, UX pa3BEPTKU U

bu6mmoreka [JOK

0 Mozenu. CedeHus https://m.edsoo.ru/3d8ffd32
MHOTOTPAaHHHKOB
[TonsaTHe 06 aKCHOMATHYECKOM

7 MOCTPOEHUU CTEPEOMETPHUU: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5cafe
CJIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

3 MOCTPOCHUHU CTEPEOMETPUH: bu6nuoreka [IOK
AKCHOMBI CTEPEOMETPHUU U https://m.edso0.ru/239c8ch4
CJICAICTBUS U3 HUX
[Tonatue 06 akcHOMaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPHUHU: bubnuorexa LIOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJICZICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM

10 IIOCTPOEHUU CTEPEOMETPUU: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue
IPSIMBIX B IIPOCTPAHCTBE:

11 nre)peceKaIOLEHeci, bubmmorexa [JOK

https://m.edso0.ru/1a2520f6

napajuleJbHbIe U
CKPEIIMBAIOIINECS MIPSIMbBIE
[TapaynenbHOCTh NPSAMBIX U

12 IUIOCKOCTEH B MPOCTPAHCTBE: bubmmorexa LIOK

napaaijaCiIbHbIC IIPAMBIC B

https://m.edsoo.ru/93ad36b3
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IIPOCTPAHCTBE; NapaUICIbHOCTD
TPEX MPSAMBIX

[TapamienbHOCT IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6mmoreka [JOK

13
[TapamienbHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYrbl ¢ COHaNpaBIEHHBIMU bubnmoreka [JOK
CTOpOHaMU https://m.edso0.ru/9f4071b9
15 VYron Mexay NpsMbIMU B bubmuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEMH: bubnuoreka [JOK
MapaJUIeIbHBIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napaienabHbIX bubnuoreka [JOK
IIJIOCKOCTEN https://m.edso0.ru/e504d656
[Ipocreiimue
IPOCTPAHCTBEHHBIE (PUTYPHI HA bubnuorexa LIOK
19
TUTOCKOCTH: TETPadIp, KyoO, https://m.edso0.ru/4a28dc02
napasuiesienumnesa
bu6mmorexa [JOK
20 I1 i
OeTpocHHE CeHeHit https://m.edso0.ru/1d434d0f
bu6mmoreka [JOK
21 II i
OCTPOCHHE CCHCHIT https://m.edsoo.ru/ec26fe5d
KonTponbnas pabota no teme
99 "[IpsiMBIE M TUIOCKOCTH B bubnuoreka [JOK

npoctpaHnctse. [lapamiensHoCTh
IPSIMBIX U IJIOCKOCTEN"

https://m.edso0.ru/9a0a9e56
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[IeprieHIUKyYIAPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHAUKYIISIPHBIE Bubmmorexa [IOK
- HEPHEHEYIBIP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
[IpsimMble mapayenbHele U
24 MEPIIEHIUKYJISIPHEIE K bubnnorexa [JOK
P YIP https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
[Ipsambie napajienbHbIE U
25 MHEPIEHINKYIISIPHBIE K bubmmorexa TTOK
P YIEp https://m.edso0.ru/ba545966
IUIOCKOCTH
26 [Ipu3Hak nepneHIuKyIsIpHOCTH bubmmoreka [JOK
MPSIMOU U TTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipr3Hak nepneHIuKyISIPHOCTH bu6nuoreka [JOK
IIPSIMOH U TNIOCKOCTHU https://m.eds00.ru/79165d15
Teopema o npsmoit bu6nuoreka [IOK
28 .
MEPIICHIUKYIISIPHOU TUIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npssmMoit bub6mumorexa LIOK
MIEPIIEHIUKYIISIPHOUN TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npssmMont bubnuorexa LIOK
MIEPIIECHIUKYJISIPHOUN TJIOCKOCTH https://m.edso0.ru/7d18834b
[leprienquKymIsip U HAKJIOHHBIE:
31 paccTosiHue OT TOYKHU JI0 bubnmnorexa [JOK
MJIOCKOCTH, PACCTOSHUE OT https://m.edso0.ru/33c477d3
IPSIMOM /10 TUIOCKOCTH
[TeprienquKymsIp U HAKJIOHHBIE:
39 paccTostHue OT TOYKHU JI0 bubnuoreka [JOK
IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
IPSIMOM 10 TUIOCKOCTH
33 [lepneHauKymsip ¥ HAKIOHHBIE: bubnunoreka [IOK



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

paccrosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/a5b7b8e3

[lepnieHauKyIsIp U HAKIOHHBIE:

PaCCTOAHUEC OT TOYKHU 10

bu6mmorexa [JOK

34 IJIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUIOCKOCTH

35 VYTrIBl B IPOCTPAHCTBE: YroJl bubnuotexa [JOK
MEXIy MPSMOM U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIil yroi, TUHEHHbIN bubmumoreka [IOK
YTOJI IBYTPAaHHOTO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIf yToj, JUHEHHbBIN bu6nuoreka [JOK
yroJ1 ABYTPaHHOIO yIJia https://m.edsoo.ru/c7c777ed
[TepnieHIUKYIAPHOCTD

38 IUIOCKOCTEM: MPU3HAK bubnuorexa LIOK
HNEPIEHIUKYISIPHOCTU ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[IeprieHAUKYISPHOCTD

39 IUIOCKOCTE: MpU3HaK bubnuorexa LIOK
MEePIECHIUKYISIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[leprieHAMKYISIPHOCTH

40 IJIOCKOCTEN: NPU3HAK bubnuoreka [IOK
MIEPIICHIUKYIISIPHOCTH JBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEH

41 Teopema o Tpéx bu6muoreka IIOK
MEPIEHIUKYIISpax https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx bub6nuoreka LIOK
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NEPIEHANKYIIPax

https://m.edsoo.ru/52188a7d

Teopema o Tpéx

bu6mmoreka [JOK

43 HEPIEHIUKYIISIpax https://m.eds00.ru/9f246736
KonTponpHas pabora o temam

44 "IleprieHIUKYASIPHOCTD MPSMBIX bubnmoreka [JOK
U TiockocTer" u "YTibl Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMH U TUIOCKOCTAMU"
[TonsiTue MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI

45 MHOTOTPaHHHKA, BBITTYKJIBIE U ngg;ﬁ?:;igﬁ}; 4246873
HEBBIMTYKJIbIe MHOTOTPaHHUKHU;
pa3BEpPTKa MHOTOTPaHHUKA
IIpu3ma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MPU3MBI; Bu6miorexa LLOK

46 TIDFMat 1 HarJIoNHas HpHSMAL https://m.edsoo.ru/b4ad63ad
OO0KOBas 1 MOJHAs IOBEPXHOCTh
MIPU3MBI
Hapannenennneuﬂ, Bubnoreka ITOK

47 HPAMOYTOILHBIH . https://m.edso0.ru/8a7be683
napa’suieJIenuIe]l ¥ ero CBOMCTBa
[Inpamuia: n-yrosapHast
MUpaMuIa, FPaHU U OCHOBAHUE

48 nUpaMu/ibl; OOKOBask U MOJIHAS bu6muorexa IIOK
MIOBEPXHOCTH MUPAMUIBI; https://m.edsoo.ru/fblcd0a5
MpaBUIbHAs U yCeUEHHAs
nupamua
[IpaBusibHBIE MHOTOTPAHHUKHU: Bu6miorexa LJOK

49 MOHSATHE IPABUIILHOTO

MHOI'OI'paHHHUKA, IIpaBUJIbHAA

https://m.edso0.ru/074c8865
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npusMa U MpaBUIbHAS
NUpaMUJa; IpaBUIbHAs
TpPEYroJIbHasi MUPAMUAA U
NpaBUIbHBIN TETpa’ip; KyO

[IpencraBnenue o NpaBUIBHBIX

bu6mmorexa [JOK

50 MHOTOTI'PaHHHKAX: OKTadp,
P AP https://m.edsoo.ru/a0fdd5bf
JOJICKadAPp U UKOCAIP.
CumMeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO
51 TOYKH, NPSIMOM, TUIOCKOCTH. bu6mmoreka [JOK
DJIEeMEHThl CHMMETPHUH B https://m.edso0.ru/b9e777d9
UMpaMuiax, napaielenuneaax,
MPaBUIILHBIX MHOTOTPAHHUKAX
Breruncienue 35eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa bubmorexa HOK
p - beopa, https://m.edsoo.ru/6cdbecef
JTUArOHaJ!, YTIIbl
[Tnomans 60KOBOH MOBEPXHOCTH
Y MTOJIHOW ITOBEPXHOCTH IPSIMOM
53 [IPU3MBL, IUIOIIAAb OCHOBAHUNA bubnnorexa [IOK
p ’ . ’ https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOU MPU3MBI
[Tnomaar 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTHU MIPABUIIBLHOM
54 UpaMUIBI, TEOPEMA O IUIOIIAU bubmnorexa [IOK
PAMIZBL, TEOP https://m.eds00.ru/5603e30b
OOKOBOI OBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 KonrtponsHas pabora o Teme bubmmoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
56 [TousTue 06 00BEME bu6mmoreka [JOK
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https://m.edsoo.ru/7ad0020b

" bu6mmoreka [IOK
> OOBEM mupamue! https://m.eds00.ru/235171b3
N bubmorexa [JOK
58 OOBEM mupaMu el https://m.edsoo.ru/f47dfefd
" bu6mmoreka [IOK
59 OOBEM mupamue! https://m.edso00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupaMu el https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
61
OOnEM MpH3ME! https://m.edso00.ru/79853608
N bubmuorexa [JOK
62 OObEM npH3MEI https://m.eds00.ru/1e053890
N bubmorexa [JOK
63 OObEM MpH3MEI https://m.edso0.ru/482d3f51
64 KonTponbnas pabota no teme bubmuorexa [JOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o600IIEHNE
65 CHCTEMAaTH3allNs 3HAHHM. bubnuotexa [JOK
ITocTpoenue ceuenuii B https://m.edso0.ru/098bedad
MHOTOT'PAaHHHUKE
[ToBTOpeHnue, 06061meHNE
cUCTEMAaTH3alUs 3HAHUM.
Brruncnenue pacctosiHAN:
66 MEXIYy IBYMS TOYKAMHU, OT bubmorexa LHOK
Ay ABYM . ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIPSIMO#, OT TOYKH JI0
IUIOCKOCTH, MEXIY
CKPEITUBAIOIINUMHUCS TTPSIMBIMHU
67 HroroBasi KOHTpoJIbHAs paboTa bubmuoreka [JOK
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https://m.edsoo.ru/b9146bc0

[ToBTOpeHmE, 0600IICHNE
CHCTEMAaTH3alAs 3HAHWIA.
Brraucienue yriioB: Mexmay

68 CKpEUIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa TIOK
. https://m.edso0.ru/56765e8hb
MEXKTy TPSMO U TIIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTJIOB
MEXTY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITACC

KoanuyecTBo yacos

Ne Hara DJIeKTPOHHBIE N (poBbIE
Tema ypoka Kontpoabubie  IlpakTuueckue
n/n Bcero U3y4eHUsi  oOpa3oBaTeSibHBbIE pecypChl
padoThbI padoThbI

Cdepa u map: HeHTp, paanyc,

1 HAMETD: [LIOMIAL 1 bubnunoreka [IOK
A D5 toman https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU CEPbI
BsaumHoe pacnonoxenue

5 cdepsl U MIOCKOCTH; 1 bubmuorexa [JOK
KacaTelabHAas THIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; miomanb chepol

3 N3ob6paxenue chepsl, mapa Ha 1 bubnmoreka [JOK
miockoct. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[umHeapruyeckas
MMOBEPXHOCTH, 00pa3yIOIIHE

4 I/IJ'II/II;-I qucm; ’ 1 bubmorexa LIOK
" P https://m.edso00.ru/6054b8c1
MTOBEPXHOCTH, OCh
HWIMHIPUYECKON TTOBEPXHOCTH
[unuHIp: OCHOBaHUS U
OOKOBasi TOBEPXHOCT,

5 o0pa3 as U OCb; TUIOIIA/Ib 1 bubmorexa HOK

p yl?m L e https://m.edso00.ru/188f6216

OOKOBO U TTOJIHOU
IIOBEPXHOCTHU
N300paxeHne LUIMHAPA HA

6 miockoctH. Pa3zépTka 1 bubnmnorexa [JOK
uuiuHapa. CedeHus MWIMHAPA https://m.edso00.ru/016e25eb
(TUTOCKOCTHIO0, TTapaslIeTIbHON
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WU TIEPIICHIUKYIISIPHON OCH
WIMH/IPA)

KoHnueckast HoBEpXHOCTb,
00pa3yrolme KOHMIEeCKOU

bubnuoreka [JOK

! ITIOBEPXHOCTH, OCh U BEPILINHA https://m.edso0.ru/c94ba09b
KOHWYECKON MTOBEPXHOCTHU
Konyc: ocHOBaHue 1 BepIInHa,

3 00pasyromasi 1 0Ch; IJIOIA/b bubnuorexa [JOK
OOKOBOI1 U MOJTHOM https://m.edso0.ru/897dd3b2
MOBEPXHOCTHU
VY ceu€HHbIN KOHYC:

9 o0pa3yroIiue 1 BbICOTa; bub6nuoreka [IOK
OCHOBaHMA U OOKOBas https://m.edso00.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
miockoctu. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnmoreka [JOK
napasuieibHON OCHOBaHHIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOASIIIEH
yepe3 BEepIINHY)

1 KoMOuHanus ten BparieHus u bubnnorexa [JOK
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OnMCaHHbIA

12 oko1o cepsr; chepa, bubnmnorexa [JOK
BIIMCAaHHAS! B MHOTOI'PAHHUK https://m.eds00.ru/0b136158
WA B TEJIO BPAIICHHS
[Tonsitue 06 00BEMeE.

. N bubmuoreka [JOK

13 OcHoBHbIE CBOMCTBa 00BEMOB

TCII

https://m.edsoo.ru/26a03fb7
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bubmuoreka [JOK

14 ¢
OOBEM WwiIHIApa, KOHyCa https://m.eds00.ru/5513d87b
15 O0béM mapa u mIomaIb bubmuorexa [JOK
chepor https://m.edsoo.ru/d189bde2
IToxoOuele Tena B
npoctpaHcTBe. COOTHOIICHUS
16 MI;)K Y IO ASIMU bubmorexa [JOK
Y mvﬂ . https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU
MOJ00HBIX T
KonTponbnas pabota mo Temam
17 "Tena Bpamenus" u "OO0beMbI bubmorexa HOK
" patt https://m.edso0.ru/4a33a8ab
Tem
18 BekTop Ha MI0CKOCTH U B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clo)keHME U BbIYUTaHHE bu6mmorexa [IOK
BEKTOPOB https://m.edso0.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa [JOK
P https://m.edsoo.ru/dee379eb
Pasnoxenue BekTopa 1o TpéM
21 HEKOMIIJITAaHAPHBIM BEKTOpaM bubmorexa LHOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno napamenenumnena
Perenue 3agad, CBSI3aHHBIX C
22 MMPUMEHEHHUEM TIPaBUIT bubmmorera [JOK
p . 5 p https://m.edsoo.ru/5a827900
JIEHCTBHUM C BEKTOpPAMH
KoopauHaTHO-BEKTOPHBIN
23 METO/I IIPH PEIICHUH bubmorexa [JOK
ATPHD https://m.edsoo.ru/d3alfe30
r€OMETPUYECKUX 3a]1a4
24 ITpsimoyronbHas cucrtema bu6mmoreka [IOK
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KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agaum B
KOOpJAMHATax

https://m.edsoo.ru/48db7058

Yrois MexX1y BEKTOpaMH.

bubmuoreka [JOK

25 CKanspHoe MpoUsBeACie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beruucnenue yrios Mexuay bubnmnorexa [JOK
MNPSIMBIMH U TTTOCKOCTSAMU https://m.edsoo.ru/8efbe78e
Kontponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B bubmorexa HOK

" https://m.edso0.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 06001IIeHUE U

28 CHCTEMAaTH3alNS 3HAHUM. bubmuoreka [JOK
OcHoBHBIE (QUTYPHI, (HAKTHI, https://m.edsoo0.ru/1780ba5d
TEOPEMBI Kypca TUIAaHUMETPUU
[ToBTOpeHue, 06001IIeHUE U

29 CHUCTEMaTH3aIlis 3HAaHUM. bubmmoreka [JOK
OcHoBHbIE (HUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUN
[ToBTOpeHme, 0600IICHNE 1

30 CHCTEMaTH3alKsl 3HAHHH. bubmmorexka [JOK
3anauy NJIaHUMETPUU U https://m.edsoo.ru/7491efe0
METO/JIbI UX PEIICHUS
[ToBTOpeHue, 06001IeHUE U

31 CHCTEMAaTH3alIMs 3HAHUH. bubmmoreka [JOK

3ajaun IaHUMETPUHU U
METO/Ibl UX PEUICHUS

https://m.edsoo.ru/4dffda97
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[ToBTOpeHue, 0600meHNE 1
39 cUCTEeMaTU3aIlis 3HaHUMH. 1 bubnmnoreka [JOK
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TEOpPEMBI Kypca CTepeoMeTpUU
bu6mmorexa [IOK
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OBILEE KOJIMYECTBO YACOB I10 34
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJTACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpOBePsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero odmero 06pa3oBaHus
pe3yJjbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsIMasi, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HHUX IpHU
' peIIeHHH TEOMETPHUECKUX 3324
23 OnepupoBaTh MOHATHSAMU: MAPAIEIBHOCTh U TNEPHEHIAUKYISPHOCTh
' MPSAMBIX U IJIOCKOCTEMN
-4 KnaccugunupoBars B3aMMHOE pacoyioKEHUE NMPSIMbIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh TOHSATHSIMH: JBYTPAHHBIH yTrojl, TPaHH ABYTPAaHHOTO
7.5 yria, peOpo ABYIpPaHHOIO yIiia, JUHEWHBIH yrojl IABYIpaHHOIO yrija,
rpajycHas Mepa ABYI'pPaHHOI'O yria
OnepupoBarh MOHATUSIMHU: MHOTOI'PAHHMK, BBITYKIIBIH U HEBBITYKJIbIH
7.6 MHOTOTPaHHHK, AIIEMEHTHI MHOTOTpaHHHKa, TIPaBUIIBHBIH
MHOTOI'PaHHUK
27 Pacrnio3HaBaTh OCHOBHBIE BHBI MHOTOIPAaHHHMKOB (IUpamMujaa, Ipu3Ma,
' MIPSIMOYTOJIBHBIN TTapajlIeTIenuIe]], Kyo)
KnaccupumupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS IS
. Kkinaccu(ukanuy  (BBIIYKJIblE M HEBBIIYKJIble  MHOIOIPaHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSMbIE W HAKIOHHBIE IPU3MBI,
napauieJIeTUIe b))
- OnepupoBaTh  MOHATUSAMH:  CeKyllas  IUIOCKOCTb,  CEYEHHUE
' MHOTI'OI'PaHHHUKOB
210 OOBACHATh MPUHLUIBI IOCTPOCHHUS CEUEHUH MHOIOIPaHHUKOB,
' UCTIONB3Ysl METOJ CIIEJIOB
CTpouTh ce4YeHHs] MHOTOTPAaHHHKOB METOJIOM CJIEJIOB, BBITIONHATH
7.11 (BBIHOCHBIE) IUIOCKME 4YEpTEeKU M3 PHCYHKOB MPOCTHIX OO0BEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

PemraTs 3aga4u Ha HaxXOXIACHUC TI'COMCTPHUYCCKHUX BCIWYHUH II0
o6pa3uaM WK aJIroputMam, IPUMCHASA UH3BCCTHBIC AHAJIUTHYCCKUC
MCTOABI IIPpU PEIICHHU CTAHAAPTHBIX MATCMAaTHYCCKUX 3aJad Ha
BBIYHCIICHUC paCCTOﬂHHﬁ MCXKAY ABYMA TOYKaMH, OT TOYKU OO HpHMOﬁ,

OT TOYKH J0 IJIOCKOCTH, MCKAY CKPCITUBAIOIIUMUCA MTPAMBIMUA

7.13

7.14

PemraTs 3aga4u Ha HaxXOXIACHUE T'COMCTPHUYECCKHUX BECIWYHUH II0
06pa3uaM HIIN ajJIropurMaM, IMIIPUMCHASA H3BCCTHBLIC AHAJIUTHYCCKUC
MCTOAbI IIpU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4d Ha
BBIYUCIICHUC VYIJTIOB MCKAY CKPCHIMBAOIHUMUCA IIPAMBIMH, MCKIAY

HpHMOﬁ H INTIOCKOCTBIO, MCKY INNIOCKOCTAMM, ABYI'PAHHBIX YIJIOB

Bbruucnare 00bEMBI M IJIOMIAAM HOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnMpamMmMIa) C OpUMEHeHHeM  (opMyl,  BBIUUCIATH
COOTHOWIEHHUSI ~MEXIYy IUIOHIAJIMH  TMOBEpPXHOCTEH, 0O0BEMamMu

l'IOI[O6HBIX MHOT'OI'PaHHHUKOB

7.15

OHepI/IpOBaTL MNOHATUAMU: CUMMETPUA B IMPOCTPAHCTBE, LECHTP, OCb U

IJI0CKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYpPhI

7.16

W3BnekaTb, npeoOpa3oBbIBaTh U MHTEPNPETUPOBATH MH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPeICTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpumeHnsTH reoMeTprudeckre (HakThl Ui PEIICHUS CTEPEOMETPUUYECKIX
3a/1a4, MPEeANoIararluX HECKOIbKO IIAroB pPELIECHUs, €CIIM YCIOBHSA

MPUMCHCHUA 3a1aHbl B SIBHOU (I)OpMC

7.18

[IpumensTh npoCTeilllive NporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBbl IPU PEHICHUH CTEPEOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITB MMPUMEPbI MATECMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpPOJAC U

JKU3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUUN B UCKYCCTBC

7.20

[IpuMeHATh TmMOJy4YeHHbIE 3HAHUS HA TMPAKTUKE. aHAIM3UPOBATH
peanbHbIC CUTyallud M TMPUMEHSTh M3yUCHHBIE TIOHSTHS B TPOIECCe
MOKCKa pEeIIeHUsT MaTeMaTU4eckd C(HOPMYIHPOBAHHON MPOOIEMBI,
MOJICJIMPOBAThH pealbHbIE CUTYAIIMH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENU C UCIOJIB30BAHUEM T'€OMETPUUECKUX MOHITUN U
TeopeM, armapara anredpsl, peniath TPaKTHUECKHUEe 3a7auu, CBsI3aHHbIC

C HAaXO0XXKACHUEM I'COMCTPHUUCCKUX BCIIMYUH




11 KIIACC

Kon IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOW NPOrPaMMBbI CpeiHero o01ero odpasoBanusi
pe3yJabTarta
6 I'eomerpus
OmnepupoBatb MOHSATHUSMHU: HWIMHAPUYECcKast MIOBEPXHOCTH,
61 o0pasyronme OWIHHIPUIECKONH MOBEPXHOCTH, IMIMHAP, KOHUYECKAs
' MIOBEPXHOCTh, OOpa3ylolIMe KOHWYECKOH MOBEPXHOCTH, KOHYC,
cepruueckas MOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaeHus (IHIMHIDP, KOHYC, cdepa u 1map)
6.3 OOBACHATD CIOCOOBI TTOTYYESHHUS TEJT BPALICHHUS
6.4 KnaccudumupoBars B3auMHOE pactofiokeHHe cephl U TUIOCKOCTH
OmnepupoBaTh MOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTAa CETMEHTA, LIApOBOM CJIOH, OCHOBAHME IIAPOBOTO CJIOsI, BHICOTA
IIAPOBOTO CJI0s, IAPOBOW CEKTOP
65 Bbruaucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUECKUX TeIl C MPUMEHEHHEM (HOpMYJT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U
6.7 OIMMCAHHBI OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIH
TEJIO BpAIICHUS
6.8 BBMUCIATE COOTHOWMICHUS MEXIy IUIOMAASMUA TIOBEPXHOCTEH U
' 00bEMaMU MOJTOOHBIX TeN
6.9 N300paxkaTh nzydaembie GUTYpHl OT PYKH B C IPUMEHEHHEM TPOCTHIX
' YepPTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHH3Y; CTPOHTH CEUCHHS Tel
BpaILCHUSA
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa3OBBIBATE MH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTypaxX, MPEICTABICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTH reOMETPUIECKUE (baxThI TSt pereHus
6.12 CTEPEOMETPUYECKUX 3aJad, MPEANOJaraloluX HECKOJIBKO IIIaroB
peLIeHHs], €CITU YCIOBUS IPUMEHEHU 3a/1aHbl B IBHOU (opme




6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BreimonaaTe AeMCTBUS CIIOXKECHUS BCKTOPOB, BbIYHMTAHUSA BCKTOPOB U
YMHO>KCHH BEKTOpa Ha 4YHCIIO, 06’[)5[CH$ITB, KaKUMH CBOMCTBAaMH OHM

00amaroT

6.15

HpI/IMeHHTb MIpaBHJIO MapaJuICIICTINIICAa IIPpU CIIOKCHHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATBEI BEKTOPA,
yrol MEXIy BEKTOpaMM, CKAJIPHOE IPOU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHLIC 1 KOMITINIAHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOPOB M IPOU3BEJECHUE BEKTOpA HA YMCIIO, YTOJ
MEX]Jy BEKTOpaMH, CKaJspPHOE MPOU3BEICHUE, PACKJIAbIBaTh BEKTOP

10 IBYM HCKOJUIMHCAPHBIM BCKTOpamM

6.18

3aHaBaTB IMJIOCKOCTh YPAaBHCHHUEM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

Pemate mpocTeiiive reoMeTpUuYeCcKHME 3aJayd  Ha [PUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METO1a

6.20

Pemate 3agaun Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOIICHHH H
HaXO0XJICHUC TCOMETPHUICCKUX BCJIMYNH I10 o6pazuaM niIn
aJIropuTMam, IPpUMCHSIA MN3BCCTHBIC METOJBI npu peICHUN

CTaHAAPTHBIX MATEMATUYICCKUX 3a/lavd

6.21

[IpumensaTy mnpocTedne NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CHUCTEMBbl IMPU PEUICHHH CTePEOMETPUUYECKUX

3aga4

6.22

[IpuBoauTh MpUMEpPbl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOJIE

1 )KHU3HH, PACIIO3HABATH IIPOSABJICHUC 3aKOHOB I'€COMETPUHN B HCKYCCTBC

6.23

[IpuMmeHsITh TOTy4YEHHBIE 3HAHMS Ha IIPAKTHKE: aHaJIU3UpOBaTh
peayibHble CUTYyallud U MPUMEHSATh U3y4YEHHbIE MOHSATHS B IpoIecce
MOWCKA PEUICHUS MaTeMaTH4eCKd CGHOPMYIHPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh PEAIbHBIE CUTYAllMU Ha A3bIKE TEOMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUN U
TEeopeM, amnmnapara aiareopbl, pemaTb IpakKTUYECKUE 3a/1a4M, CBSI3aHHbIE

C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMIUH




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

7

I'eomerpus

7.1

OCHOBHBIE TIOHATHUS CTEPeOMETpuHU. Touka, mpsmasi, MIOCKOCTh, MPOCTPAHCTRO.
[TonsiTue 00 aKCHMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPHH:  aKCHOMBI

CTEPCOMETPHHU U CICACTBUA U3 HUX

7.2

BzaumHoOe pacnonokeHue OpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOLIUECH,
napajulesibHble W CKpelMBaronmecs npsmeie. IlapamienbHOCTs MNPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IMApajuIeNIbHbIE TMpPsSIMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, NAPAIUIEIBHOCTh MPSIMOM U TJIOCKOCTU. YTIIbI €
COHANpPABJICHHBIMA CTOPOHAMHM, YIOJl MEXIy MNpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  TapajulesibHble  IUIOCKOCTH,  CBOWMCTBA
napajuiebHBIX MIockocTed. [Ipocrtelimme MpOCTpaHCTBEHHbIE (HUTYyphl Ha

IUIOCKOCTH: TETpadp, KyO, apauieNienuie/1, TOCTPOSHHE CEUCHU

7.3

[lepnieHAUKYIAPHOCTE MPSIMOW M IUIOCKOCTH: HNEPIECHIUKYISIPHBIE MpsMbIE B
IIPOCTPAHCTBE, IMPAMbBIE IApAJIEIbHBIE U IEPIEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYJIAPHOCTH MPSMOM M IUIOCKOCTH, TeopemMa O MpsAMOH
NEPIEHANKYJISIPHON IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YrOJ MEXAY NPSIMOU U
IUIOCKOCTBIO, JBYTPaHHBIA  yroJ, JIMHEHHBIM Yrojd JBYTPaHHOIO  YIJIA.
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSTHUE
OT IpsMOH [0  IUIOCKOCTH, MpoeKuus  (Urypsl Ha  IUIOCKOCTb.
[IeprieHAUKYIAPHOCTh  IIOCKOCTEW: IPU3HAK IEPIEHIUKYIAPHOCTH  ABYX

m10ckocTel. Teopema o TpEX MepneHAUKYIIpax

7.4

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHMKA, BBIIIYKJIbIE U
HEBBIITYKJIBIE MHOTOI'PaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. I[Ipmsma: n-yrompHas
NpU3Ma, TPaHU U OCHOBAHUS NMPHU3MBI, NIPsIMasi U HAKJIOHHAsS MPHU3MbI, OOKOBas U
IIOJIHAsE ~ TOBEPXHOCTb  INPU3MBI. [Tapannenenunen,  OpsSMOYTOJIbHBII
napajuiesenunes u ero comcrsa. [Impammpa: N-yrosnpHas nupamuia, TpaHd U
OCHOBaHME NMUPAMUJIbI, OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMM/Ibl, IPaBUIIbHAS
U yceu€HHas nMpamuyga. OJEMEHThl Npu3Mbl MU nupamuibl. I[lpaBuibHbIE
MHOTOTPaHHUKU: TOHSATUE MPABUILHOTO MHOTOIpAaHHUKA, MPaBUIbHAS MpU3Ma U
IIpaBWIbHAs NUPAMMJA, MpaBUJIbHAs TPEYrojibHAs NUPAMHUJA M TNPABUIbHBIN

TeTpasap, KyO0. IlpeacraBneHue o MpaBUWIIbHBIX MHOTOIPAaHHUKAX: OKTadJp,




JIoaeKa’ap 1 ukocadapyrue CeueHus MpU3Mbl U THPAMHUIBI

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHUMMCTPHUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,

7.5 IUIOCKOCTH.  DJIEMEHThl CHMMETpPMM B TNHpaMuax, Hapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHUKAX
Brruncnenue 3rneMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTU U IOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOIMIAlb
76 OCHOBaHMH, TeopeMa O OOKOBOH NOBEPXHOCTH MpsIMON mpu3Mbl. Ilmomanp
' OOKOBOI MOBEPXHOCTU W MOBEPXHOCTH MPABUWIBHOW MHUPaAMUABI, Teopema o
wiomaan yceu€HHoil mnupamunbl. [loHarne o6 o0véme. OO0BEM THUpPAMUIBI,
MPU3MBI
24 [Tonobubie Tema B mpoctpaHcTBe. (COOTHOIIGHUS MEXKIAY IUIOMIAIMU
' MOBEPXHOCTEN, 00BEMaMHU MTOJOOHBIX TEI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
6 ['eomerpus
[Munuaapuueckas MOBEPXHOCTb, OOpa3yolllve LIHUIUHAPUYECKOW IOBEPXHOCTH,
6.1 OCh IMJIMHJIPUYECKOW TMOBepXHOCTH. LlunmuHiap: ocHoBaHMS M OOKOBas
MOBEPXHOCTh, 00pa3yrolas 1 0Ch, IIIOMIAb OOKOBOI U MOJIHOM MOBEPXHOCTH
KoHnueckasi MOBEpXHOCTb, 00pa3ylolue KOHUYECKOH IIOBEPXHOCTH, OCh U
6.2 BEpIlIMHA KOHUYECKON moBepxHOCTH. KOHYC: OCHOBaHME U BeplIUHA, 00pa3yromas
' U OCh, IUIOUIAJh OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC!
oOpa3yronire U BbICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTh
Cdepa u map: 1eHTp, paanyc, AMaMeTp, IIOMAAb MOBEPXHOCTH ceprl. B3aumHoe
6.3 pacnosioxeHue chepbl U INIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib
chepsl
6.4 N3o0pakeHue Ten BpalieHus Ha TUIOCKOCTH. Pa3BépTka MIMHIpa 1 KOHYCa
6.5 KomOuHanuu Tten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOIOrpaHHMK, ONKCaHHBIN
' OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WK TEJIO BPAILCHUS
[Torsitne 060 00BEMe. OcHOBHBIC CBOWCTBA 00BEMOB Ten. TeopemMa 00 00BEME
6.6 OpSIMOYTOJIBHOTO Tapajiesienunena M cieActBus u3 He€. OO0bEM HUIMHIPA,
KoHyca. O0BbEM 1mapa u mioua s chepsl
6.7 [TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXKAY  IUIOMIASIMU
. MOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX TEN
6.8 Ceuenus nunuHApa (MapaiienbHO U MEPHIEHANKYISIPHO OCH), CEUeHHUs KOHyca




(mapasutebHOE OCHOBAHHIO M IPOXOIAIIEE Yepe3 BEpIINHY ), CCUCHHS I1apa

BCKTOp Ha THNIOCKOCTH W B IMPOCTPAHCTBC. CloXeHHE U BBIYMTAHHC BCKTOPOB.

YMHOKEHHNE BCKTOpAa HAa YUCIIO. Paznoxenne BCKTOpa I10 TpeM HCKOMIIIAHAPHBIM

09 BekTopaM. IlpaBuno mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHNEM IIPaBUJII ACHCTBUI C BEKTOpaMHU
[IpssMoyronbHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimve 3amadyd B KOOpJMHATaX. YTOJd MeExAy BekTopamu. CkalsipHOe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MEXKAY NPAMBIMU H IINIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEILIEHUN F'€OMETPUYECKHX 3a1a4




IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpedoBaHUs

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpPaMMBbI CPeIHero
0011€ero 00pa3oBaHusA

Bnanenue meromamu 0Ka3aTeNbCTB, alTOPUTMAMH PEIICHHS 3a]1ay;
ymMeHHue (OpMyJIHpOBaTh U ONEPUPOBATH MOHATUSMU: OINpPENEICHUE,
aKcuoMma, TeopeMa, CIIEJICTBHE, CBOMCTBO, NMPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCUIIbHBIE  (OPMYIUPOBKH;  MPUMEHATh  UX;  yMEHHE
¢dopmynupoBate 00paTHOE W MPOTHBOIIOJIOKHOE YTBEP)KICHHUE,
MPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI, UCMIOIB30BaTh METO]
MaTeMaTU4eCKOn WHYKIINU; MIPOBOJIUTH JI0OKa3aTelIbHbIE
paccyXJeHus MpH pelIeHWH 3a7ady, OLEHUBATh JIOTMYECKYIO
MPaBUIBHOCTh PACCYXKICHUN; YMEHHE ONEPUPOBATH TOHATUIMH:
MHOKECTBO, MOJMHOXXECTBO, ONEpPAllMU HaJl MHOXKECTBAMH; YMEHHUE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar AJis OIHCAHUS
peaIbHBIX MPOIECCOB U SIBICHUN M MPHU PEIICHUHU 3a]1a4, B TOM YHUCIIE
U3 JIPYyruX y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHATUSIMU:
rpad, cBs3HBIA Tpad, aepeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE
3aJaBaTh ¥ ONHWCHIBaTh Tpadpl  Pa3IMYHBIMH  CIIOCOOAMU;

MCIOJIb30BaTh Tpadbl MPHU PELICHUN 3324

YMeHue onepupoBaTh NOHATUAMU: HATypajabHOE YUCIIO, LIEN0E YUCIIO,
CTETEHb C LEJIbIM IOKa3aTeleM, KOpPEHb HaTypalbHOW CTEIEeHH,
CTENEHb C PALMOHAJIBHBIM I10KA3aTEEM, CTENIEHb C JEHCTBUTEIIBHBIM
nokaszarejaeM, JiorapupM yHcIa, CHHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOIO YHUCJIA, OCTATOK 10 MOJAYJIO, PalMOHAIbHOE YHUCIIO,
UppallMOHAIBHOE  YMCJIO, MHOXECTBa  HATypallbHBIX,  LEJbIX,
palMOHAIbHBIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE HCII0JIb30BATh
MPU3HAKU JI€IMMOCTH, HAMMEHBIINHM OOLINil NeuTeNnb 1 HauMEHbIIee
of1iee KpaTHoe, aNropuT™ EBKIMIa rpu pemieHun 3a1a4; 3HaKOMCTBO
C pa3IM4YHBIMU TO3ULUOHHBIMU CHCTEMaMH CUMCICHHS; YyMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAYCHUH U MPeoOpa3oBaHMsl BBIPAXKEHUH CO

CTENEHsIMHU U JiorapudMamu, peodpa3oBaHus IpoOHO-PAMOHATIBHBIX




BBIPAKEHUI; YMEHHE ONEepUpPOBATh MOHATUAMU: MOCIEA0BATEIbHOCTD,
apudmeTHyecKasi ~ Mporpeccus, TeoMeTpuyeckas  MpOrpeccus,
OCCKOHEYHO yOBIBalOIIas TeoMEeTpHYecKass TNPOrpeccHsi; YMEHHE
3ajjaBaTh  IOCJIENOBATEIbHOCTH, B TOM YHCIE C [OMOIIBIO
PEKYppeHTHBIX  (QOpPMYIN; yYMEHHE ONEepUPOBaTh  MOHSATHIMH:
KOMIUIEKCHOE YMCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YUCNa, MOIYIb U
apryMeHT KOMIUJIEKCHOTO 4Yucia, opMma 3alucu KOMIUIEKCHBIX YHCEeN
(reomeTpuyeckas, TPUTOHOMETpHYECKas W airedpanyeckas); yMeTb
MIPOU3BOIUTH apU(YPMETHUECKUE JEHCTBUS ¢ KOMIICKCHBIMH YHCIAMU;
NPUBOJUTh  TPUMEPHI  HCIOJb30BAaHMUA  KOMIUIEKCHBIX  YHCEIl;
ONEpUPOBATh MOHATHAMM: MaTpuua 2xX2 u 3X3, omnpenenurenb

MaTpulbl, I‘GOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHne onepupoBaTh NOHATUAMU: PALMOHAIBHBIE, HPPALIMOHAIIBHEIE,
[IOKa3aTeNbHbIE, CTEIECHHEIE, JorapupmMHuUEcKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS W HEPABEHCTBA, HX CHUCTEMBI;
YMEHHE ONEpPUPOBATH TOHATUSAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YypaBHEHUH H
HEPABEHCTB, PAaBHOCHUJIBHOCTb YpPaBHEHMH, HEPAaBEHCTB U CHUCTEM;
YMEHHE penlaTh YpaBHEHWsS, HEPABEHCTBA W CHUCTEMBI C ITIOMOIIBIO
pa3IM4YHBIX MPUEMOB; pellaTh YpaBHEHMs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; NPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHusl MaTeMaTHYeCKUX 3aJad M 3aJad M3 pa3jInyHbIX oOsacTen

HayKH{ U PEaNbHOW KNU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKUUS, YETHOCTH (YHKIUH,
MEPUOTMIHOCTh (PYHKIIMHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
byHKIMKM, DJKCTpeMyM (YHKIIMH, HauOOJIbIIee ¥ HaWMCHbIIIEE
3HaYeHUs (QYHKIMKM Ha TPOMEXKYTKE, HeNpepblBHAS (YHKIHA,
acUMIITOTHI Tpaduka (QYHKIWH, TEpBas W BTOpas MPOU3BOJIHAS
GYHKINH, TEOMETPUYECKHA W (PU3UYECKUH CMBICIT TPOU3BOTHOM,
nepBooOpaszHas, ONpeNeNE€HHbII WHTErpai; yMEHHE HaXOIUTh
acUMIITOTHl rpaduka (YHKIMHU; YMEHHE BBIYUCIATH MPOHU3BOTHBIC
CYMMBI, TPOU3BE/ICHNUS, YACTHOTO U KOMIO3UINK (QYHKIUH, HAXOAUTh
ypaBHEHHE KacaTeqbHOW K rpaduKy (QYHKIUH; YMEHHE HaXOAWUTh
MPOU3BOJHBIC OJJEMEHTAPHBIX (YHKUWN; YyMEHHE HCIOIb30BaTh
MIPOU3BOJIHYIO /ISl MCCIIEAOBAaHMS (PYHKIIMNA, HAXOAUTh HAaHOOJIBIINE U

HauMEHbIINE 3HAaYeHHs] QYHKUUN; CTPOUTH TpaMKU MHOTOUYJICHOB C




HCIIOJIB30BAHHUEM alllapara MaTeMaTH4YCCKOI'O aHajliu3a, MNPUMCHATH
IMPONU3BOAHYIO JJIA HaXO0XIACHUA HaWJIy4qmero pemicHud B
IMPUKJIAAHBIX, B TOM YHUCJIC COONAJIBbHO-3KOHOMUYCCKHUX U (1)I/I3I/ILIGCKI/IX
3aga4ax; HaXOAUTh IIOMAaan 1 00BEMBI (I)I/Il“y C IOMOIIIBIO UHTETPAJIa;
IMPUBOAUTE MMPUMEPBI MATEMATHUYCCKOI0 MOJACIMPOBAHUA C ITOMOIIBIO

mudpepeHInaTbHBIX YpaBHCHHUH

YMeHue onepupoBaTh MOHATHSIMH: Tpaduk QYHKIUH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (yHKIMM, TuHelHas QyHKIMS, KBapaTH4Has
byHKUIMsA,  panuoHaibHAs — (QYHKOUS,  CTENEeHHas  (YHKIUS,
TPUTOHOMETPUYECKHE (PYHKLUUHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMHK, TIOKa3aTelbHas W Jorapugmuueckas (QyHKIWU; yMEHHUE
CTPOUTH TpapUKM M3y4EHHBIX (QYHKIMH, BHIIOIHATH MpeoOpa3oBaHus
rpadukoB GyHKINH, UCTIOIB30BATh IPpaQUKHU JJI U3YUEHHUS NTPOLIECCOB
Y 3aBUCUMOCTEH, MpH pelIeHUH 3a/1a4 U3 APYTUX y4eOHbIX NPEeIMETOB
W 3a/a4 U3 peasbHOW JKMU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH
MEX]Jy BEJIMYMHAMH; HUCIOJIb30BaTh CBOWCTBA M rpaduku (pyHKUMH
JUIS PELIEHUs YpPaBHEHWI, HEpPaBEeHCTB U 3aJad C IapamMeTpaMmuy;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pPELICHUN

YpPaBHEHUM, HEPABEHCTB M UX CHCTEM

VYMeHue pemaTh TEKCTOBBIE 3a7audl Pa3HbIX THIOB (B TOM YHCIE Ha
MPOLICHTHI, JI0JIU M YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBAapOB
U yCIOyr, HaJOTH, 3aJaud W3 O0JIacTH yNpaBiCHUsS JIUYHBIMU U
CeMEHWHBIMU (UHAHCAMH); COCTABJSATh BBIPAXKCHUS, YpPaBHEHUS,
HEPABEHCTBA M HMX CHCTEMBl IIO YCJIOBMIO 3aJauM, HCCICNOBATh
MIOJIyUEHHOE pEIICHNE U OLIEHUBATh MPABI0NO00HOCTh PE3YJIbTATOB;
YMEHHE MOJEIHUPOBATh PEajbHBIC CUTyallMd Ha SI3bIKE MaTEMaTHKU;
COCTaBJIATh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA U UX CHCTEMBI IO
YCIIOBUIO  3aJaud,  HCCIEAOBaTh  IIOCTPOEHHBIE  MOJEIH  C
HCIIOJIb30BaHUEM ammapara aiareopbl, MHTEpIPETUPOBATD MOTYYEHHbIN

pe3ynbTat

YMeHue omepupoBaTh MOHATHSAMHU: CpelHee apupMeTHIEecKoe,
MeqaHa, HanboJbIlee U HauMEHbIIIee 3HaYeHUs, pa3Max, JUCIIEPCHs,
CTaHJaPTHOE OTKJIOHEHHE YHCIOBOr0 Habopa,; yMEHHE H3BIEKATh,
UHTEPIPETUPOBaTh MHGOPMAIUIO, MPEICTABICHHYI0 B TaOiauIax, Ha

auarpammax, —rpadukax, —OTPaXKalollyl0  CBOMCTBAa  pealbHbIX




MPOLIECCOB U SIBJICHUN; MPEACTABIATh HHPOPMAIMIO C MOMOIIbIO
TaONIUIl ¥ JUarpamM; HCCIEeIOBaTh CTATUCTHUYECKHE JAaHHBIE, B TOM
qyciie ¢ NPUMEHEHHEM TIpadUyecKuX METOJAOB M 3JIEKTPOHHBIX
CpencTB; rpaduuecku HCcIea0oBaTh COBMECTHbIC HAONIOACHUS C

ITOMOILBIO AUarpaMM pacCEUBaHMs U IMHEWHON PErpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIYyYAHBIM ONBIT W Cly4alHOE
COOBITHE, BEPOSITHOCTH CIYyYaHOTO COOBITHS; YMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHMEM TIpa)UuecKux METOAOB; NMPUMEHSTH
(bOopMyIIBI CIOKEHUS ¥ YMHOXKEHHS BEPOSITHOCTEH, OPMYITy MOJTHON
BeposTHOCTH, (opmyny bepuymin, komOuHaTOpHBIE (AKTBI U
(GbopMysBl; OLIEHMBATh BEPOSTHOCTH pEATBHBIX COOBITHH; yMEHUE
ONEepUpOBaTh TMOHATUSMU: CJIydallHas BeJIMYMHA, paCIpEICIICHHE
BCpOﬂTHOCTefI, MaTEMATUYCCKOC OXHIaHHueE, AUCTICPCHUA u
CTaHJIAPTHOE  OTKIOHEHHE  CIY4YalHONW  BENUYUHBL,  (YHKIUU
pacrmpeiesieHuss W IUIOTHOCTH PAaBHOMEPHOTO, TIOKA3aTeNbHOTO U
HOPMaJbHOTO paclpeiesieHuil; yMEHHE HCIOIb30BaTh CBOWCTBA
U3YYEHHBIX PACIPENEICHUN Ui pelleHus 3aJ1ay; 3HAKOMCTBO C
MOHITUSMH: 3aKOH  OOJNBIIUX  YHUCEN, METOJAbl  BBIOOPOUHBIX
WCCIE0BAHUM; YMEHUE IPUBOJUTH IPUMEPhI IPOSBICHHS 3aKOHA
OOJBIIKUX YUCEN B MPHUPOAHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHE
OMepUpOBaTh  TMOHATHUAMH: COUYETAHHUE, T[EPECTAHOBKA,  YHUCIIO
COYETAHMWM, YHCIO TIepecTaHOBOK; OwHOM HploTOHA; yMeHuHe
MPUMEHATh KOMOWHATOpHbIE (AKThl U PACCYXKICHHUS ISl pEIeHUs
3a/a4; OIICHUBATh BEPOATHOCTU pealTbHBIX COOBITHI; COCTaBISATh

BEPOSITHOCTHYIO MOJIEIIb M HHTEPIPETUPOBATH NOJYUCHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh MNOHATUSAMM: TOYKa, NpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yria, IUIOCKUH yrod,
JMBYTPAHHBIN yToJI, TPEXTPAHHBIM YTOJ, CKPEIIMBAIOIIUECS TMPSIMbIC,
MapauIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U TIOCKOCTEH, YTroi
MEXIy NPSIMBIMH, YTOJ MEXKIY NPSIMOM U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKM J0 IUIOCKOCTH, PacCTOSHUE
MEXIy MpsMBIMH, pAaCCTOSHHE MEXIY IUIOCKOCTSMHU; YMEHUE
WCIIONIb30BaTh TMPH PEHICHUH 3a/a4 U3YYeHHbIE (aKThl U TEOPEMbI
TUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO
MHUpa;  CTPOMTb  MaTeMaTHMYECKHEe  MOJEIM C  IOMOIIbIO

TCOMCTPHUUCCKUX MOHATUH W BCIIMYHH, pCIIaTb CBA3aHHBIC C HHMH




MPAKTUYCCKUC 3aJa4dn

10

YMeHue onepupoBaTh NOHATUAMMU: IUIOLIA/b (PUTYpPBI, 00BEM GUTYpHI,
MHOTOTPaHHUK, MIPaBUJIbHBII MHOTOTPaHHUK, ceueHue
MHOTOIpaHHMKa, Ky0, Mapajuienenumnes, npusma, nupamuaa, Gpurypa u
MOBEPXHOCTh BPAILCHHS, IWIMHAP, KOHYC, Imap, cdepa, IUIOMAab
ceppl, MJIOMAAL MOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHYcCa,
UWIMHIpa, O00BEM Kyba, MpsMOYrOJbHOIO  Hapasulelenunena,
NUPAMUIbI, TPU3MBI, IWIMHApPA, KOHyca, IIapa, pa3BEpTKa
[IOBEPXHOCTH, CEYEHMsI KOHYCa U LIMJIUHAPA, NapajuleJIbHble OCU WU
OCHOBAaHHIO, CEYEHUe IIapa, IJIOCKOCTh, Kacaromascs cQepsl,
LWIMHIpA, KOHyCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPaHHMKA,
n300pakaTb MHOTOTPAHHUKHU, (PUTYphl U OBEPXHOCTH BpALICHUS, HX
CEUEHHUs, B TOM 4YHCIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATh CBOWCTBA TI'E€OMETPUYECKUX (UTYp, CaMOCTOSTENHHO
dbopMyIHpOBaTh  ONpENeNeHHUs] HW3ydaeMbIX (uryp, BBIIBUTATH
TUIIOTE3bl O CBOMCTBaX M NPU3HAKAaX TeOMETpUYEcKux (Guryp,
O00OCHOBBIBATh ~ WJIM  ONPOBEpPraTh  MUX; YMEHHE IPOBOJAUTH
KiIaccupukanuio (GUryp O pa3IMYHbBIM TpPU3HAKaM, BBIIOIHSITH

HCO6XOI[I/IMBI€ JAOMNOJHUTCIBHBIC ITIOCTPOCHUA

11

VYMeHHe OmnepupoBaTh MOHATHAMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajiesIbHbIA EPEeHOC, CAMMETPHUS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MMOBOPOT, TpeoOpa3zoBaHue MOA00US, TOMO00HBIE (UTYpPHI; yMEHHUE
pacrio3HaBaTh paBHbIC M MOJ00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUUCCKHE OTHOLICHUS
NP PEUICHWH 3a7a4; HaXOJUTh T€OMETPUYECKHE BEIMYMHBI (JITMHA,
yroji, Iomans, o0bEM) NMpH pEHIeHUH 3afad W3 APYIHX Y4eOHBIX
OpeIMETOB M W3  peajbHOM  JKM3HH; yMEHHE  BBIYUCIIATH
reOMEeTPUYECKUE BEITMYMHBI (JITHHA, YTOJl, TUIOIAab, 00BEM, TUTOMAb
MOBEPXHOCTH), MCHOJB3ysd H3Y4YeHHBIE (HOPMYIBI U METOIBI, B TOM
YHCIIe: TUTOIIA b MOBEPXHOCTH MUPAMHUIBI, PU3MBI, KOHYCa, IIMINHIIPA,
wiomans chepbl; 00bEM KyOa, MPSIMOYTOJIBFHOTO Mapaiieenunena,
NUPaMUIBI, TIPU3MBI, MWIMHApPA, KOHYyca, [Iapa; yMEHHE HAXOIHUTh

OTHOIIIEHHE 00BbEMOB MOJOOHBIX (UTyp

12

Vmenue OIICpHUpoOBaATH IIOHATHUAMM MpAMOYIOJIbHasA CHCTEMa

KOOpJMHAT, BEKTOP, KOOPANHATBI TOUKH, KOOPIANHATHI BEKTOpa, CyMMa




BEKTOPOB, IPOM3BEICHNE BEKTOpa Ha YHCJIO, Pa3I0KEHHUE BEKTOpa 10
0a3ucy, CKaJspHOE MPOW3BEIECHHE, BEKTOPHOE MPOU3BEICHHUE, YTOJ
MEXIy  BEKTOpaMH;, yMEHHE  HCIOJbh30BaTh  BEKTOPHBIH U
KOOPJMHATHBIN METOJ NJISl PEIIeHUs TeOMETPUYECKHX 3a/ad U 3a/1a4

JPYTUX Y4eOHBIX IPEIMETOB

13

YMenue BbIOMpaTh MOAXOMALIMI METON JUIsl pElIeHUs 3aJayu;
MOHUMAaHWE 3HAYMMOCTH MAaTEMAaTUKH B M3YyUYCHUH MPUPOJTHBIX U
OOIIIECTBEHHBIX TMPOILIECCOB M SIBICHUW; YMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHUE MPUBOIUTH
MpUMEPbl MATEMATHYECKUX OTKPBITUH POCCHMCKOW U MHUPOBOH

MaTE€MaTUYECKOU HayKH




IHHEPEYEHD 3JIEMEHTOB COIAEPXAHUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
Kon
1 Yucna u BBIYUCICHUS
11 HatypanbHble u niensie yncia. Ilpu3Haku AeTMMOCTH HENbIX YnCel
1 Pammonaneubie umcia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOU, MPOICHTHI,
' 0eCKOHEUHbIE TIEPUOTUUECKUE TPOOH
13 Apudpmernueckuii KOpEHb HaTypaJIbHOU CTEIICHHU. [HeictBus c
' apu(pMeTUYECKUMH KOPHSIMHU HAaTypaJIbHOM CTETIEHU
14 Crenenp ¢ 1enbiM mokaszateneM. CTENeHb C palMOHAJIBHBIM ITOKA3aTENIEM.
' CBolicTBa CTENIEHN
e CuHyc, KOCHHYC W TAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uucna. /lecsTuyHble U HaTypajibHbIE JOrapupMbl
JleiicTBuTenbHBIC uYHcIa. ApuQMeTHYECKHE Omepalud C JIeHCTBUTECIbHBIMH
1.7 yucnamu. [IpubnumkE€HHbIE BBIYMCIEHUS, NMpaBWIa OKPYIJICHUS, MPUKUAKA U
OIIEHKA pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeobpazoBanme BeIpaKEeHU
1.9 KommniekcHbie uncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enbie 1 1poOHO-palIMOHATILHBIC YPaBHEHUS
2.2 HppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHS
24 [TokazaTenpHBIC U JOTAPUPMUUECKHUE YPABHEHUS
2.5 Lenble u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazaTenpHBIC U JOoTapUMUYECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB




2.10

YPaBHeHI/Iﬂ, HCPABCHCTBA U CUCTCMBI C MapaMCTpaMu

211 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTPUIIbI
3 OyHKIMH U TpaduKu
31 Oynkiys, cnocoosl 3ananust Gpynknun. I'padux Gynkinuu. Bzanmuo obpaTHble
' ¢dbynkuun. Yétaple 1 Heu€THBIC QyHKIMU. [leproandyeckue GyHKITMN
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHMH (yHkuuu. Hymu ¢yHkuuu.
39 IIpoMexXyTKM 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHMH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HanGombiee U HaMMEHbIIee 3HAYEHUE
(yHKIMH Ha IPOMEKYTKE
23 CreneHHas (yHKUUs C HaTypaJlbHbIM M IIeJIbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmMuveckas GyHKIUU, X CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcuMnTorsl rpa@ukoB QyHkuuid. CBoHCTBa (QYHKIMIA,
' HENpepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs II0CIIE0BATEILHOCTEH
38 Apudmernueckass u reoMmerpudeckas mnporpeccur. Dopmyna  CI0XKHBIX
' MIPOIICHTOB
4 Hadana maTemaTideckoro aHaimsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHbIE 3TeMEHTApHBIX (DYHKITUI
[IpumeHeHre TPOM3BOIHONW K HCCIEAOBAaHHIO (DYHKIMH HAa MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxneHne HanOOJNbIIEro U HaMMEHBIIETO 3HAYeHUS (YHKIMU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JOrMKa
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka




I'eomerpus

7.1 durypsl Ha IMIOCKOCTH

7.2 [IpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1

7.4 Tena v MOBEpXHOCTH BpalIeHUS

7.5 KoopauHatel 1 BEKTOPBI




y4eOHblil Moay b «BeposiTHOCTH U cTaTUCTUKA. Ba30oBbIil ypoBeHb)
(1D 7027990)
HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «BeposSTHOCTh M cTaTHCTHKa» 0a30BOTO
ypoBHs aiis oOyyvatomuxcsa 10 —11 kiaccoB pa3paborana Ha ocHoBe denepanbHOro
roCyZIapCTBEHHOTO 00pa30BaTEbHOIO CTaHAApTa CPETHETro OOIIero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, MPEIBSIBIIEMbIX K MAaTEMaTHYECKOMY
o0pa3oBaHMIO, W TPAgUIUN pOCCUKCKOro oOpa3oBaHus. Peanmuzanus mporpaMmbl
oOecrieynBaeT OBJAJCHUE KIIIOYEBBIMU KOMIIETCHIIMSIMHU, COCTaBIISIONIMMH OCHOBY
JUT CaMOPAa3BUTHS M HETPEPHIBHOTO 00Pa30BaHMsI, 1IEJIOCTHOCTh OOMIEKYIBTYPHOTO,
JUYHOCTHOTO M TMIO3HABATEIHLHOTO Pa3BUTHUS JIMYHOCTH O0YJAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYuebHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIISETCS
IPOJOJKEHUEM W PA3BUTUEM OAHOUMEHHOrO y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikonbel. Kypc mnpeanasHadeH s (HOpMHpPOBaHUS Y OOyYaromIMXCs
CTAaTHUCTUYECKOW KyJNbTypbl W TOHUMAHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYECKOTO HHCTPYMEHTa A W3YYCHHs CIy4alHBIX COOBITHH, BEIUYUH U
npoueccoB. [lpu wu3yueHHMM Kypca o00OramarTcs NpeICTaBICHUS YYallUXcs O
METO/axX WCCIIEOBAHUS U3MEHYMBOI'O MHUpPA, Pa3BUBACTCS TOHUMAaHUE 3HAYMMOCTH U
OOIITHOCTH MaTeMaTHYEeCKHX METOJOB TMIO3HAHUS KaK HEOTheMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOI'0 MUPOBO33PEHUSI.

ConepkaHue Kypca HAIpaBlIEHO Ha 3aKpEIUIeHHE 3HAHUN, MOJYYEHHBIX INpHU
M3yYeHUH Kypca OCHOBHOW IIKOJIBI W HAa Pa3BUTHE MPEACTABICHUN O CIIy4alHBIX
BEJIMYMHAX U B3aUMOCBS3IX MEXKIYy HUMH Ha BaXHBIX MPUMEpax, CIOKETHl KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUM C yKa3zaHHBIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTP W CTaTHCTHUKA» CpelHed IIKOJbI Ha 0a30BOM YpPOBHE BBIJICICHbI
CIIEyIOIINE OCHOBHBIE coJiep)KaTenbHble JUHUU: «ChnydyaiiHple COOBITHS U
BEPOSTHOCTHY, «CiTydaiiHble BETMYMHBI M 3aKOH OOJIBIINX YHUCEI».

Baxxnyro yacTh Kypca 3aHUMAET U3y4YEeHHE T€OMETPHUIECKOT0 U OMHOMHUAIBHOTO
pacnpesiesieHuii ¥ 3HaKOMCTBO C MX HEMPEPHIBHBIMU aHAIOTaMH — MOKa3aTebHBIM U
HOpPMAaJIbHBIM pacIpeieIeHUSIMHU.

Conepxanne nuHun «CiyyaiiHble COOBITHSI U BEPOSITHOCTUY CIIY>KUT OCHOBOM
wis  GOPMUPOBAHHUS TPEJCTABICHUN O PACIPEACTICHUN BEPOSITHOCTEH MeEXIy



3HAUYCHUSMH CIIy4allHBIX BEJIMYWH, a TAaKXKe 3Ta JIMHUSA HEoOXoauMma Kak Oasza s
U3y4EHHUs 3aKOHA OOJBIIMX YuCel — (YHIAMEHTAJIBHOIO 3aKOHA, JAEHCTBYIOLIErO B
npupoae M OOLIECTBE M UMEIONIEro MaTeMaTudeckyio (opmanuzanuio. CaM 3aKkoH
OONBIIMX YHUCEN MpeaIaraercss B O3HAKOMHUTENIbHOM (opmMe ¢ MHUHHUMAIIbHBIM
UCTIOJIb30BAaHUEM MAaTEMAaTUYECKOTO opMann3ma.

TeMmbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIYYaWHBIMUA BEJIMYMHAMHU, AaKLIEHTUPYIOT
BHMMAaHNE IMIKOJbHUKOB HA ONMCAHWH U U3YyYEHUH CIIyYaWHBIX SIBJICHUU C ITOMOIIBIO
HenpepbiBHbIX  GyHKIMH. OCHOBHOE BHUMAHUE VICNSIETCS TOKa3aTelbHOMY U
HOPMaJIbHOMY paCIpENEeIeHUsIM, IPU 3TOM MPEANOJIAracTCsl O03HAKOMHTEIBHOE
U3y4YeHue MaTepuana 0e3 J0Ka3aTeabCTB IPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenue kypca «BeposiTHOCTh M CTaTHCTHKA» Ha 6a30BOM ypOBHE OTBOAMTCS |
4ac B HEJIEJI0 B TEUCHHE KaXK]I0TO TojJia 00y4eHHsl, BCero 68 yueOHbIX 4acoB.

COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBnenrie maHHBIX C TOMOIIBI0 Ta0auI u auarpamMm. CpenHee
apupMeTnyecKoe, MeauaHa, HauOOJbIIee ¥ HaUMEHbIIEE 3HAYEHHUA, pa3Max,
JUCTIEPCHS] ¥ CTAaHIAPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

Crnyy4aiiHple SKCIEPUMEHTHI (OIBITHI) U Ciy4alHble COOBITHS. DJIEMEHTapHBIC
coObiTust (Mcxonbl). BepodaTHOCTh ciaydailHOro coObITHS. BiM30CTh 4YacTOThl U
BEPOSATHOCTU COOBITHI. CiydyaliHble ONBITHI ¢ PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITusiMU.  BepositTHocTM  CcOOBITMIE B ONBITaX C  PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omneparuu Hag COOBITUAMH: TEpeceYeHUe, OOBEAMHEHHE, MPOTHBOIOIOKHbIE
coObrTus. Jluarpammer Ditnepa. @opMysia CIOKEHHSI BEPOSITHOCTEH.

YcnoBHasE BEpPOSATHOCTb. YMHOXKEHHE BEpPOSTHOCTEH. [lepeBo ciydallHOTO
skcniepuMenTa. @opmyiia mojgHOM BeposiTHOCTU. He3aBrcuMbie COOBITHS.

KoMOunatopHoe mnpaBuio ymHoxeHus. IlepectaHoBku u ¢akropuan. Yucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

buHapHbIil ciy4ailHbIil ONBIT (MCOBITAHUE), yCleX W Heyaada. HezaBucumeble
ucnbiTanus. Cepus HE3aBUCUMBIX UCHBITaHUM 10 nepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIBITAaHUN bepHyIuu.



Cnyuaitnas  BenuuumHa.  PacnpeneneHue — BeposiTHocteil.  J[marpamma
pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM YHUCIE, TE€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

YucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH: MAaTEMATUYECKOE OXKUIAHUE,
JIUCIEPCUS U CTAaHJAPTHOE OTKJIOHEHUWE. lIpuMepsl MpUMEHEHUsT MaTeMaTUYeCKOIO
OKMJAaHUA, B TOM 4YMCJIE B 3aJa4ax M3 IOBCEIHEBHOM >XM3HU. Maremaruyeckoe
OXKHJlaHWe OWHApPHOW CIy4ailHOW BENWYMHBL. MaTeMaTuueckoe OXKHIAHHE CYMMBbI
CIIy4alHBbIX BEIWYUH. MaTeMaTndeckoe OKUIaHUE U JUCIIEPCU FEOMETPUUYECKOTO U
OMHOMHUATILHOTO PACTIPEICTICHHM.

3aKoH OOJNBIIMX YHCET U €0 POJib B HayKe, MpUpoJe U odmecTBe. BoiOopounbIit
METOJ UCCIEA0BAHU.

IIpumepsl HENpepbIBHBIX CllydyalHbIX BenuuyuH. lloHatne o 1uI0THOCTH
pacnpeneneHus. 3ajadu, IpUBOIAILIME K HOPMAIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PaclpeieiICHUH.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pE3yJIbTaThl OCBOCHHUS MPOrpaMMbl  Yy4yeOHOro TMpeaMeTa
«MaremaTuka» XapaKTepu3yrTCs:

I'paxknanckoe BocnuTanume:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZHUIIMK 00YUYaIOIIEeToCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHHEM O MAaTEMATUYECKUX
OCHOBax  ()YHKIMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHUM, MPOLEIYP
Ipa)KJaHCKOro obOmiecTBa (BbIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJECHCTBOBATH C
COIMAJIbHBIMUA WHCTUTYTaMHU B COOTBETCTBHUH C UX QYHKIUSIMH U Ha3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUHCKON TPaKIAHCKON HMJICHTUYHOCTH, YBKCHHS K
MPONUIOMY M HACTOSIILIEMY POCCHUUCKONW MAaTE€MaTHMKH, IIECHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCHUMCKOM MAaTeMaTHYE€CKOW IIKOJBI, K
UCIIOIB30BAHUIO ATUX JIOCTHXKEHUM B JAPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.



JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUEM JIyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoja; chopMUPOBAaHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMUS, ITUYECKOrO IOBEICHHUS, CBA3aHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUI HAYKHU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM JINYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAsi 3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pEIICHUH, PaCCyKIECHUN; BOCTIPUUMYUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIMTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHSI TPUMEHITh MaTEeMaTUYECKWE 3HAHHUS B
MHTEpEcax 3I0pOBOro U 0e30macHoro o0pasa KU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 30pOBbIO (3I0pOBOE THTaHME, COAJTAHCUPOBAHHBIN PEXUM 3aHATHA WU
OT/bIXa, peryisipHas (u3MYecKas aKTUBHOCTH); (PU3MUECKOTO COBEPILCHCTBOBAHMSI,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEILHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHMEM IIEHHOCTH TPYIOJI00Us; MHTEPECOM K
paznuuHbIM chepaM npodeccuoHanbHON JeATeIbHOCTH, CB3aHHBIM C MaTEMaTUKON
U e€ MPUIOKEHUIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiiel npodeccuun
U PEaM30BbIBATh COOCTBEHHBIE KU3HEHHBIE TIJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTEMaTHIECKOMY O0pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKCHUM BCEH JKHU3HU;
FOTOBHOCTBIO K AaKTHUBHOMY YyYacTHUIO B pEIICHUM NPAaKTHYECKUX 3ajad
MaTeMaTU4YECKOW HAMPABIECHHOCTH.

JKO0JI0THYECKOe BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTHIO  JKOJIOTHMYECKOW KYJIbTYpbl, TOHUMAaHHUEM BIIASHUSI
COIIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE NPUPOJHONM M COLUAIBHOU
Cpelibl, 0CO3HAHUEM TI00ATBHOI0 XapaKTepa SKOJOTUYECKUX MPoOIeM; OpUeHTAIUEN
HAa TMPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW [JI1 peIIeHWs 3a7ad B 00JIacTH
OKpYy>Karolllel cpenpbl, IUJIAHUPOBAHMUS TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICACTBUU JIJISI OKPY KAKOIIEW CPEBI.

LleHHOCTH HAYYHOI'O MO3HAHUS: _

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOILIECTBEHHOW MPAKTUKH, TOHUMAHUEM MAaTeMaTH4eCKOU
HayKH Kak c(epbl 4yeI0BEYECKOU NESITEIHLHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUISl pa3BUTHS [IUBUJIM3AIMU; OBIAJICHUEM SI3bIKOM MAaT€MaTUKU MU MAaTeMaTUYECKOU
KYyJbTYPOU KaK CPEJICTBOM IMMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIATH MIPOEKTHYIO
Y UCCIIENOBATENBCKYIO JEATEIbHOCTh MHANBUIYAJIbHO U B IPYIIIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeMEeTHBIC pPe3yJIbTaThl OCBOCHHS IPOTrpaMMbl y4eOHOTO MpeaMera
«MareMaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
no3HagamenbHbIMU oelucmeusmMy,  YHUBEPCANIbHLIMU KOMMYHUKAMUSHBIMU
0elcmeusamMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCTNEUIMU.

1) YHnueepcanvhoie no3HasameJibHble Oeticmaus, obecneyusaom
Gdopmuposanue 0A308bIX KOSHUMUBHLIX Npoyecco8 odbyyarowuxcsi (oceoeHue
Memooo8  NO3HAHUA ~ OKpYJXHCAloweeo  Mupa,  NpuMeHeHue  J102UYecKux,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble J0rnyeckue 1eicTBUs:

e BBIBIATh U XapaKTEPU30BaTh CYUICCTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TOHATHUAMHU; (OPMYIUPOBATH
OTIpENICNICHHs] ~ TOHATHHA,  yCTAHABIWBATh  CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHWS il OOOOIIEHWS W CpaBHEHUSA, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH,  (POPMYIHpPOBATH M  MpPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPAWTEIbHBIE ¥ OTPHIATENbHBIC, €IWHUYHBIC, 4YacTHbIE W oOOIIue;
YCIIOBHBIE;

e BBIABJIATh MAaTEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOEHUSIX U YTBEPXKIACHUSX; Mpejaratb KpUTepuu
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUMHM;

e JleNaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, NEAyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e TPOBOJUTH CAMOCTOATEIHHO JOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, TMPUBOJUTH
NpUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXXICHUS WU
BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHus ydeOHOW 3amaun (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BbIOMpaTh HamOoJee TOAXOMAIIMA C Y4ETOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKue 1eHCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK WCCIIENOBATEILCKHA WHCTPYMEHT TMO3HAHMUS;
dbopMyIupOBaTh BOMPOCH, (PUKCHUPYIOIIME MPOTHBOpPEUYHE, MpodIeMy,
yCTaHaBIWBaTH  MCKOMOE U  JaHHOe,  (OpPMHpPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUUYeCKOTO OOBEKTa, SIBICHUS,



Ipolecca, BBIABICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUSIMH,
poLEeccaMy;

CaMOCTOSITENIbHO (HOpMyITUpOBaTh O0OOIIEHHS M BBIBOJBI MO pPE3yjbTaTam
NPOBEAEHHOTO HAOMIOJCHUS, HCCIIEAOBAaHMs, OLCHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATH
IPENOI0KEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBHSX.

Pabora ¢ undpopmaunmeii:

2)

BBISIBIIAITh JE€PUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOTUMBIX I OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a1a4H;
BbIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBAaTh U UHTEPIIPETUPOBATH NHPOPMALIUIO PA3IUYHbBIX BUJIOB U
dbopm mpeacTaBIeHNUS,
CTPYKTYypUpOBaTh WH(GOPMAIKIO, MPEICTaBIATh €€ B pasNUYHbIX (popmax,
WLTIOCTPUPOBATH TpapuIeCcKH;
OLIEHUBATh Ha/1EKHOCTD uHpOopMauu o CaMOCTOSITENIbHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

Vuusepcanvuvie  KoMMynuxamuemnwvie  Oelicmeus,  0becneuugarom

CqupMMpOGCZHHOCI’I’lb COZ/;Ma]lele HABBLIKOB 06)/’{61}01/141/[)60}1.
OO01menue:

BOCIIPUHUMATH U (POPMYJIHPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBUSMU H
HEeIsIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCHhMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 10 XOIy pEIICHUS
3aJ1a4M, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B Xoj€ 00CYyXXIIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOUl TEMBI,
mpoOJIeMBbl, perraeMoil 3ajauu, BBICKA3bIBATh WJIEW, HAllEJICHHBIE HAa TOMCK
PEIIEeHUST; CONOCTABIISATh CBOU CYXKIEHUS C CY)KIEHUSIMHU IPYTHX YIaCTHUKOB
auanora, OOHapy»KWBAaTh pazIUdYMe M CXOJCTBO IO3WUIIMHA;, B KOPPEKTHOMN
dbopme hopMyaupoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEICTABIIATh PE3yJIbTAThl PEIICHUsS 33]1a4M, IKCIIEPUMEHTA, UCCIEAOBAHMS,
MPOEKTA; CAaMOCTOATEIHLHO BHIOUpATh (hOpMaT BRICTYIUICHHUS C YU4ETOM 3a1ad
MPE3EHTAIlMU U 0OCOOEHHOCTEH ayTUuTOPHH.

CorpyaHu4ecTBo:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBUAYAIbHOM
paboThl TIpW pEIICHHH Y4YeOHBIX 3aJad; NPUHUMATh I1eJh COBMECTHOMN
NEATENbHOCTH,  IUIAHUPOBATh  OPraHU3aIMi0  COBMECTHOW  paboThl,
pacmpenensiaTh BHIbI pabOT, IOTOBapUBATHCA, OOCYXJaTh TMpoIecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;



e yYacTBOBAaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIaeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W UHBIC); BBIMIOJHATH CBOIO 4YacTh pabOTHl |
KOOPJAMHHUPOBATHh CBOU JCHCTBHS C IPYTUMHU YICHAMH KOMAaH]IbI, OIICHUBAThH
KaueCcTBO CBOEr0 BKJIaJga B  OOmMH  TPOAYKT 1O  KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aMOICHCTBHSI.

3) Vuusepcanvnvle pezynamuensle Oeticmeusi, obecnedusarom GopmuposaHue

CMbICNIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

COCTaBIIATh TUIAH, AJITOPUTM PEUICHHs 3aJadd, BBIOMPATh CIIOCOO pemIeHus ¢
y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y9€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIB:

e BIIAJICTh HAaBBIKAMHU  I[IO3HABATCIIBHOW  pedeKkCMM  KaK  OCO3HAHHS
COBEpIIAEMbIX JIEHCTBHA M MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbTATOB;
BJIQJIETh CIIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yabTaTa
pEIICHHsS] MaTEeMaTUIECKOM 3a/1a4H;

e TIPEIBHUJCTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MIPH PEIICHUU 3a]Ia4H,
BHOCUTh KOPPEKTHUBBI B JEATEIHBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
TAHHBIX, HAWJCHHBIX OMIMOOK, BHISBIICHHBIX TPYAHOCTEH;

e OIICHWBATHh COOTBETCTBUE PE3yJIbTATA IEIH U YCIOBUIM, OOBSICHATH IPHUYUHBI
JOCTIDKCHHSI WJIM HEIOCTHIKCHHUS PE3yJIbTaTOB JIEATEILHOCTH, HAXOIUTh
OlMOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

Uutath ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSAMH: CpefHee apudmeThyeckoe, MeauaHa, HauOoJbIIee,
HaWMEHBIIIee 3HaUEHUE, pa3MaX MacCHBA YHCIOBBIX JaHHBIX.

OnepupoBaTh MNOHATUSIMH: CIIyYalHBIA SKCHEPUMEHT (ONBIT) W Cly4allHOE
cOOBITHE, DJIEMEHTApPHOE COOBITHE (PJIEMEHTApHBIA MCXOMd) CIyYalHOTO OTIbITA;
HAXOJUTh BEPOSTHOCTH B OIBITAX C PAaBHOBO3MOXKHBIMHU CIyYaWHBIMU COOBITHSIMHU,
HAaXOJUTh W CPAaBHUBATb BEPOSTHOCTH COOBITHM B M3YYEHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX.

Haxomute u GopmynupoBath COOBITHUS: NEpeceYeHre U OOBbEIMHEHUE TaHHBIX
COOBITHI, COOBITHE, TIPOTHBOMOJIOXHOE JIAHHOMY COOBITHIO;  IIOJb30BATHCS
auarpaMMamu Jisiepa u GopMyJIoi CII0KeHHs] BEPOATHOCTEN ITPU pEIICHUU 3a/1a4.



OnepupoBaTh TOHSATHUSIMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIC COOBITHS;
HaXOJUTh BEPOATHOCTM C NOMOUIBIO IpaBUja YMHOXKEHHUs, C IIOMOILIBIO JIEpEeBa
CJIy4aillHOTO OIIBITA.

[IpuMeHsaTH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS MPU PEIICHUN 3a7a4.

OnepupoBaTh MOHSITUSMH: UCIBITAHWE, HE3ABUCUMBIEC UCIBITAHUS, CEpUs
UCTIBITAHUM, YCIIeX M HeyJaya; HaxOJUTh BEPOATHOCTH COOBITUI B CEpUU
HE3aBUCUMBIX HCIBITAHUHN 0 TIEPBOTO YyCMeXa; HaXOAUTh BEPOSTHOCTH COOBITHI B
cepuu UcnblTanuil bepHyuim.

OnepupoBatb MOHATHSIMU: CllydaiiHas BEJINYMHA, pacrpeneneHue
BEPOSATHOCTEN, JUarpaMMa pacrpeaeaeHus.

11 KJIACC

CpaBHI/IBaTB BCPOATHOCTHU 3HAYCHUH CﬂyqaﬁHOﬁ BCJIMYUHBI 110 PACIIPCACICHUTIO
HJIKX C TIOMOIIBIO AUarpaMm.

Ol'IepI/IpOBaTB IMOHATHCM MATCMATHYCCKOTO OXHWAAHHA; IIPUBOIAUTL IIPHUMCPBLI,
KaK IIPUMCHACTCA MAaTEMATHUYCCKOC OXHUIaHHC cnyqaﬁHoﬁ BCJINYHNHBI HaXOIUTh
MAaTeMaTUYICCKOC OKUIAHHUC 110 JaHHOMY PaACIIPCACICHUIO.

NmeTh IpcaACTaBJICHUC O 3dKOHC OOJIBIIINX YHCE].

Hwmetsb IMpCaACTABJICHUC O HOPpMAJIbHOM PACIIPCACICHUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No 1/ HanmenoBanue pa3jieiioB U TeM KoanyecTBo yacos JIeKTPOHHBIE (HH(PPOBHIE)
) nporpaMmmsl Bcero Konrpoabubie  IlpakTuueckne  00pa3oBaTe/IbHbIE pecypehbl
padoThbI padoThbI
1 [IpencraBneHne TaHHBIX U ONMHUCATEIbHAS 4 bu6nuoreka [JOK
CTaTHUCTHKA https://m.edsoo.ru/eQb7b0f1
CiydaliHble OIBITHL U CIIy4alHbIE
2 cog;mﬂ OIIBITEI C aBH(})I:OSMO}KHHMI/I 3 bubnmorera [TOK
’ P https://m.edsoo.ru/e0b7b0fl
AIIEMEHTapHBIMHU HCXO0JIaMU
3 Onepanuu Haa COOBITHSMHE, CIOKEHUE 3 bubanorexa [JOK
BEpPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YciaoBHas BEPOATHOCTD, IEPEBO
4 CIIy4aiHOTO (I))HLITa do 15[1 Ea TTOJTHOM 6 bubmorexa HOK
i » DOPMY . https://m.edso0.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTH COOBITHI
bu6mmoreka [{OK
4
> D7IEMEHTEL KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepud OCIe0BATEIbHBIX UCIIBITAHUHI 3 1 Bubmaorexa OK
p A https://m.edsoo.ru/e0b7b0f1
7 CiyJaiiHple BEJIMYMHEI U pacIpeaeIcHIs 6 bubmmorera [TOK
yi pactipen https://m.edsoo.ru/e0b7b0f1
bu6mmorexa [JOK
7 2
8 O0001IeHNEe U cCUCTEMAaTH3AINS 3HAHUHI 5 https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO HACOB I10 34 5 1
ITPOTPAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne i/ P Konrpoabnbsie IIpakTuyeckue (1ubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 MaremaTuyecKoe OKUIAHUE CITyUYaHON 4 bubnuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus 1 cTaHIapTHOE OTKIIOHEHUE 4 bu6nuorexa LIOK
CIIy4allHOM BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
bub6mmorexa [JOK
3 3 0 3
AKOH DO AHee https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE c1yyaliHbIE BEIUYHHbI 5 bubmmoreka [JOK
(pactipenenenust) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMAILHOE pACTIPEACTICHIT https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpeHnue, o6o0ImIEeHNE U 19 5 bub6nuorexa [IOK
CUCTEMAaTU3allus 3HaHUI https://m.edsoo.ru/5fbcsdcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie  IIpakTuueckue
n/m Bceero u3ydeHusi  o0pa3oBaTesbHbIE
padoTsbI padoTsbI
pecypcebl
1 [IpencraBnenue gaHHBIX C 1 bubnunoreka [JOK
MOMOIIbIO TAOIHIL U AUArpaMm https://m.eds00.ru/25c6d12b
Cpennee apudmeTnyeckoe,
MearaHa, HauOoJIbIlIee U
2 HaMMCHbIIICe 3HAYCHHUS, pa3Max 1 bubmorexa [JOK
P ’ https://m.edso0.ru/dd00738d
JUCTIPCHS], CTAHJAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
Cpennee apudmerndeckoe,
MeauaHa, HanOoJblIee U
3 HaWMEHbIIIee 3HAYCHHMSI, pa3Max 1 bubmmorexa [TOK
> P ’ https://m.eds00.ru/98645f6c
TUCTIEpCHSsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmeTnieckoe,
MearaHa, HauOoJIbIlIee 1
4 HaWMEHbBIIIEE 3HAYEHUS], pa3Max 1 bubmmorexa [JOK
> P ’ https://m.edso0.ru/7¢9033a8
JUCTICPCHSl, CTAHAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CiyyaliHble SKCIIEpUMEHTBI
5 (OTIBITHI) U CcTydaliHbIE COOBITHS 1 bubmorexa [TOK
e ] https://m.edsoo.ru/347c1b78
DnemeHTapHbIe COOBITHSI (MCXObI)
6 BeposiTHOCTB ciy4aifHOro COOBITHS. 1 bubnuoreka [IOK



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BeposSTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMHU

https://m.edsoo.ru/64d75244

7 BeposiTHOCTB citydaiiHOTO COOBITHS. Bubmmorexa [IOK
https://m.edsoo.ru/5e8fa94a
Omnepanuu Hajl COOBITUSIMHU:

8 nepeceveHue, 00beTMHCHHE bu6muoteka [IOK
COOBITHI, IPOTHUBOIIOIOKHBIS https://m.edso00.ru/221c622b
coObITus1. Jlmarpammel Diinepa
Omnepanuu Hajl COOBITUSIMHU:

9 nepeceycHre, 00beIMHCHHE bubnunorexa [IOK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITua. Jlnarpammsl Ditnepa

10 dopmyna CII0KEHNS BEPOITHOCTEN Bubnmorexa LIOK

https://m.eds00.ru/3057365d
VYcnoBHas BEpOATHOCTb.
11 YMHOXEHUE BEpOSITHOCTEN. JlepeBo bubamorexa LIOK
. https://m.eds00.ru/9a408d25
CIIy4aifHOTO SKCIEPUMEHTA
VYcnoBHas BEpOSTHOCTD.
12 YMHO)KeHue BeposiTHOCTEN. JlepeBo bubmmorexa LIOK
. https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO SKCIIEpPUMEHTa
VYcnoBHas BEPOSATHOCT.
13 YMHOXeHUE BeposiTHOCTEH. JlepeBo bubmmorexa [JOK
N https://m.edsoo.ru/47fb6b11
CIIy4aiflHOTO 3KCIIEPUMEHTA

14 ®opmysa NOJTHON BEPOATHOCTH bubmmorexa LIOK

https://m.eds00.ru/15941bec

15 ®opmysa MOIHON BEPOATHOCTH Bubmmorexa [IOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 dopMyia MOJHON BEPOATHOCTH. bu6nuoreka IIOK
He3zaBucumelie coObITHA https://m.edsoo.ru/e3dd5ac9
bubnmorexa [[OK
17 KowrporHas padora https://m.edsocL).I ru/29dc6ch9
18 KomMOuHaTopHOe npaBuiio bu6muoreka [{IOK
YMHOKEHHUS https://m.eds00.ru/2270cf70
bu6muoreka [{IOK
19 Hepecranosin 1 paxropuan https://m.edso;.I ru/d58ce6d1
. bu6muoreka [IOK
20 Hieno couerarit https://m.edsocl)l. ru/7904dfb0
21 Tpeyronbuuk Ilackansa. @opmyna bu6muoreka [{IOK
6unoma Herorona https://m.edsoo.ru/fa4d7998f
bunapHbIil Cl1y4alHBIN OIBIT
22| Hoseusase somuranin, Gopus Eutmaonera 10K
. https://m.edso0.ru/2e1f2368
HE3aBUCUMBIX UCIIBITAHUH 10
MEPBOro ycrexa
93 Cepus HE3aBUCUMBIX UCIIBITAHUM bubnmoreka [JOK
bepuynu https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTuyeckas padota c bubmuoreka [{JOK
HCTIOJIb30BAHUEM SIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IUI]
. bubmmorexa [JOK
25 Caysaifias BeNHHa https://m.edso:)l. ru/639be9aa
26 Pacnpenenenue BeposITHOCTEN. bubmmorexa [JOK
Jwnarpamma pacnpeneneHus https://m.edso0.ru/6dc7ff39
27 CyMMa 1 Ipou3BEICHNE bubnuorexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4alHBIX BEJIMYUH https://m.edso0o.ru/51b7ed5f
28 CyMMa 1 npou3BeIeHHUE 1 bubnmnorexa [JOK
CIIy4alHBIX BEJIMYUH https://m.edso0.ru/c2757cc3
IIpumepsl pacipeneacHuii, B TOM
29 qlfcne feoie prl)qjcxoe 51 1 bubmorera [JOK
P https://m.eds00.ru/91e08061
OMHOMHAJILHOE
IIpumMepsl pactipeesieHuid, B TOM
30 ‘H/II)CJIG Iiml/[)e I/II)‘-I:CKOC 51 1 bubmiorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpenue, 00001IeHNE U 1 bubnmorexa [JOK
cUCTEMAaTH3alus 3HaHU! https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHME, 0600IICHUE 1 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e01a3dc4
but6mmoreka [IOK
33 n 1
TOrOBAs KOHTPOLHAA paboTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600mEeHNE U bubnunoreka LIOK
34 N 1
CUCTEMAaTH3aIINsI 3HAHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

IMPOT'PAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KITACC

N KoguuyecTBO 4acoB DJIeKTPOHHbIE
0
Tema ypoka Hara uudposbie
n/m Bcero Kontpoabusie | IIpakTHyeckue
u3ydyeHusi  obOpa3oBaTe/IbHbIe
padoThI padoThI
pecypchl
[ToBTOpenue, o6o0IIEHNE,
CHUCTEMAaTH3allis 3HAHUI.
1 CiyJaliHBIE OIBITEI U BEPOSITHOCTH 1 bubmmorexa [TOK
i . . P https://m.edsoo.ru/430d330a
ciy4yaiHbIX coObITH. Cepun
HE3aBUCUMBIX UCIIBITAHUMN
[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHU.
2 CiydaliHbI€ OIBITEI U BEPOSITHOCTH 1 bubnnorexa [IOK
. o . P https://m.edso0.ru/a573a292
city4aiHbIX coObITuii. Cepun
HE3aBUCHUMBIX UCIIBITAHUIN
[ToBTOpenue, o6o0IIEHNE,
CHUCTEMAaTH3allis 3HaHUI.
3 CiyJaliHBIE OIBITEI U BEPOSITHOCTH 1 bubmorexa [TOK
i B . P https://m.edsoo.ru/07a5e861
ciy4yaiHbIX coObITH. Cepun
HE3aBUCUMBIX UCIIBITAHUMN
[ToBTOpeHnue, 060061IeHNE,
CUCTEMATHU3AaIN 3HAHUH.
4 CiyJaliHbIe OIBITEI U BEPOSITHOCTH 1 bubnmorexa [TOK
i o . P https://m.edsoo.ru/32bc29bf
city4aifHbIX coObITuil. Cepun
HE3aBUCHUMBIX MUCIIBITAHUMI
[Ipumeprl npuMeHeHust
5 MaTEMaTUYECKOr'0 OKUTAHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, 10TEpEs)
6 Maremarndeckoe OXuIaHue 1 bu6mmoreka [JOK



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

CYMMBI CJIY‘I&IZHBIX BCJINYHH

https://m.edsoo.ru/Oadefe9e

MareMaTH4eCcKoe OKHIaHue

bubmuoreka [JOK

! reoMeTpuraccoro f . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOTO pacIpeieIeHHM
MareMatuueckoe 0>XKHJIaHKe
8 TEOMETPHUYECKOTO U bubmmorexa [JOK
. https://m.edso0.ru/17b0e769
OMHOMHUAIBHOTO pacIpeieeHH
9 Jucnepcust U cTaHAapTHOE bubmmorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u ctanzapTHOE bubnmorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jucniepcuu TeOMETPUYECKOTO U bubnnorexa HOK
OMHOMMAIBHOTO pacrpeeIeHus https://m.edso0.ru/4b5a495e
12 Pabota c ucnonp3oBanuemM bu6mmoreka [JOK
3JICKTPOHHBIX TaOJIHUIT https://m.edsoo.ru/a53cd884
13 3aKoH OOJIBIINX YHUCEI. bubnnorexa [JOK
Br160opouHBIif METO/ MCCIIETIOBAHUMA https://m.edsoo.ru/94ddc34a
14 3aKoH OOJIBIINX YKCE. bubnnorexa [JOK
Br160pouHBIif METOT UCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
15 Pabota ¢ ucnonb3oBaHUEM bubmuorexa [JOK
ANEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/6c1d11a6
Bubmmorexa [JOK
16 KourpoxHas padora https://m.edsoo.ru/7e379f8f
[Tpumepsl HEMPEepHIBHBIX
CIIy4aifHbIX BeTU4UH. OYHKIHS Bu6morexa [IOK
17 MJIOTHOCTH PaCTIpe/ICICHHUS.

PaBHOMEpHOE pacnpeiesieHue U ero
CBOMCTBA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

[Ipumepsl HENPEPHIBHBIX
CIIy4alHbIX BeIMYUH. OyHKLIHS

18 TUTOTHOCTH PACIIPEICIICHUS bubmorexa HOK
pacrip ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacmpeieieHne U ero
CBOICTBa
3agauu, NpUBOASIINE K
19 HOPMAaJbHOMY PacCIpeaeICHUIO. bubnuorexa [JOK
@yHKIUA ITIOTHOCTHA U CBOKCTBA https://m.edso0.ru/97c19f59
HOPMAJIBHOTO paclpeaeneHus
[IpakTuueckas padbora c
bubmuoreka [JOK
20 UCIIOJIb30BAaHUEM JIEKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
Ta0IUI]
[ToBTOpeHnue, 06001IICHNE 1
21 cHUCTeMaTH3aIlvs 3HaHU I bubmorexa HOK
' https://m.edso0.ru/72953f4c
OrnucarenpHas CTaTUCTUKA
[ToBTOpenue, o600IIEHNE U
22 cUCTEeMaTu3allus 3HaHUH bubmorexa HOK
' https://m.edsoo.ru/h699ad0c
OnucarenpHas CTaTUCTUKA
[ToBTOpEeHHE, 0600IICHUE 1
23 cucreMartu3anus 3HaHui. OMbITHI € bubnuorexa [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fcbacf9
3JIEMEHTaPHBIMU COOBITUSMHU
[ToBTOpeHnue, 06001mIeHNE 1
24 cucTeMaTtu3anus 3HaHui. OMbITHI € bubnnorexa [JOK
PaBHOBO3MOKHBIMHU https://m.edso0.ru/538fd7cf
3JIEMEHTAPHBIMUA COOBITUSIMU
[ToBTOpEeHue, 06001IEeHNE 1
. bubmuoreka [JOK
25 CUCTEMAaTH3AIHS 3HAHHA.

Brruncienue BeposiTHOCTEM

https://m.edso00.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

COOBITHH ¢ IPpUMEHEHUEM (POPMYIT
U rpauIecKux METOI0B
(koopauHaTHas npsmMasi, J1epeBo,
nuarpamMma Jumepa)

26

[ToBTOpeHue, 0600IICHNE 1
cUCTEMaTu3alus 3HAHHUM.
Brrancienue BeposiTHOCTEM
COOBITHH C MpUMEHEHUEM (HOPMYJT
U rpadUvIeCcKIX METOIOB
(xoopauHATHAs MpsiMast, IepeBo,
nuarpamma Jiliepa)

bu6mmorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHnue, 06001IEeHNE 1
CHUCTEMaTH3alus 3HAaHUM.
Brruucnenue BeposTHOCTEN
COOBITUH C TPUMEHEHUEM QOopMYJT
U rpaduvIecKrX METOJIOB
(koopauHaTHas NpsAMasi, I1epeBo,
nuarpamma Ditnepa)

bu6muorexa [JOK
https://m.edsoo0.ru/59641277

28

[ToBTOpEeHnue, 060061IeHNE 1
CUCTEMaTU3alus 3HAHUM.
Brruncnenue BeposTHocTel
COOBITHI ¢ IPUMEHEHHEM (POPMYIT
U rpauuecKrX METOJI0B
(xoopauHaTHas npsMasi, J1epeBo,
nuarpamma Jusepa)

bubmuoreka [[OK
https://m.edsoo.ru/e71debe4

29

[ToBTOpEHME, 0000IICHUE 1
CHUCTEMAaTH3allis 3HAHUI.
CiyualiHble BEJIMYUHBI U
pacrpeaenenust

bu6mmorexa [JOK
https://m.edso0.ru/00b2efb3



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3

[ToBTOpEeHue, 06001IeHNE 1
cHUcTeMaTu3alus 3HaHUM.

Bbu6muorexa [JOK

30 CrnydaifHpie BETMYUHBI U 1 https://m.edsoo.ru/1cc2df8f
pacripeeeHust
[ToBTOpeHue, 0600IICHNE 1

31 cucTeMaTu3alus 3HaHUM. 1 bu6mmoreka [JOK
Maremarnueckoe oXXugaHue https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJTMYUHBI
[ToBTOpEHME, 0000IICHUE 1

32 cUCTEeMaTU3alus 3HaHUM. 1 bubanorexa [JOK
Maremarnueckoe oXXugaHue https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYHHbI

Bbu6mmorexa [JOK

33 Hrorosas KonTposbHas padota 1 https://m.edso0.ru/0fd6d597

34 [ToBTOpEHME, 0000IICHUE 1 1 bu6mmorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/5006273e

OBIIEE KOJIMYECTBO HACOB I10 34

[MPOTPAMME



https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpOBEPSIEMOro .
0o0pa3oBaTeJIbHOM NMPOrPAMMBbI CPeIHEro 001ero odpa3oBanusi
pe3yJbTara
6 Teopus BeposTHOCTEN M CTaTUCTHKA
6.1 YUutaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OmnepupoBaTh MNOHATUSIMH: cpelHee apu(MeTHyeckoe, MeauaHa,
6.2 HanOoJpIlIee, HAaWMEHbIEE 3HAUEHHE, pa3Max MacCHUBa YHCIOBBIX
JAHHBIX
OnepupoBarh MNOHATHAMM: CIydyalHBIM SKCIEPUMEHT (ONBIT) U
CIy4aiiHOE€ COOBITHE, PJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBINA MCXOJ)
6.3 CIIy4allHOrO  OMBITa; HAXOJUTh BEPOSITHOCTM B  OMNBITaX C
PaBHOBO3MOKHBIMU CIIy4alHBIMU COOBITUSIMU, HAXOAUTh U CPABHUBATH
BEPOSITHOCTH COOBITUI B M3yUEHHBIX CIIy4allHbIX DKCIIEPUMEHTAX
Haxomuts u popmynupoBaTh COOBITHS: MepeceueHre U 0ObeTUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NMPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJTB30BAaThCA  JAUarpaMMaMu  Ouiepa W (GOPMYJION  CIOKEHHUS
BEPOSITHOCTEN IIPU PEIICHNH 3a]a4
OnepupoBaTh MNOHSATUSMM: YCIIOBHAs BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHS; HAXOIUTh BEPOSATHOCTH C IMOMOIIBIO IIPAaBUJIa YMHOXKEHHUS, C
IIOMOIIBIO JEpeBa CIy4aiiHOTO OIbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABUJIO YMHOKEHUS TPU PEIICHUH 3a]1a4
OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABUCHUMbIE MWCIIBITAHMS,
6.7 cepus UCHBITAHUH, yCIIeX U HeyJlauya; HaXOAUTh BEPOATHOCTH COOBITHI
' B CEpUM HE3ABUCUMBIX MCIBITAHUM 10 IEPBOrO YCIeXa, HaXOAWTh
BEPOSITHOCTH COOBITHI B cepuM UcTibITaHUN bepHyiu
6. OmnepupoBaTh MNOHATHSAMHU: Cly4ailHas BeJIUYMHA, pacHpeeseHue

11 KIIACC

BEPOSATHOCTEH, AMarpamMma pacrpeaesIeHus




Kon

HpOBepﬂeMble NMPEeAMETHBLIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1

NMPoBePSIEMOro .
00pa3oBaTeJIbHOW MPOrPaMMBbI CpPeIHEro 001ero odpa3oBanusi
pe3yJabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpOSATHOCTH  3HAYEHMM  CIOy4yailHOW  BEJIMYMHBI 11O
' pacnpeeNIeHUI0 WK ¢ TOMOUIbIO AUarpaMM
OnepupoBaTb MOHATHEM MAaTEMAaTUYECKOTO  OXWJIAHUSA, NPUBOIUTH
55 MIPUMEPBI TOr'0, KaK MPUMEHIETCS MAaTeMAaTHYECKOE OKUJAHUE CIy4alHON
' BEJIMYUHBI, HAXOJIWUTh MAaTEMaTUYECKOE OXUJAHUE MO JaHHOMY
pacnpeesieHUI0
53 Nmeth mpencTaBiaeHne o 3aK0OHE OOJIBIITNX YHUCET
5.4 HMeTs nipeacTaBieHne 0 HOPMAJIBLHOM paclpeesIeHUN




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpeacraBneHne JaHHBIX C TMOMOIIbI0 Tabmmi W guarpamm. CpenHee
apudmeTrnyeckoe, MeAuaHa, HauOOIblllee W HAaMMEHbIIEE 3HAUCHUs, pa3Max,

JUCHICPCHUA U CTAaHAAPTHOC OTKIIOHCHHEC YHCIOBBIX Ha60p0B

6.2

CrnyualiHple SKCIIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DIEeMEHTapHBIC
coObITUsI (Mcx0nbl). BeposTHOCTH CitydyallHOTO COOBITHA. BAM30CTh YacTOTHI U
BEPOATHOCTH  cOObITHH.  CnyuyaliHple  OMBITBI € PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU ~ COOBITUSIMU.  BeposTHOCTH  COOBITMH B OMBITaX C

PaBHOBO3MOXXHBIMHU 3JIEMCHTAPHBIMHA COOBITHSIMHU

6.3

Ornepanuu Haja COOBITHUSIMU: TIEpecedeHHe, OOBbEIUHEHHE, MPOTUBOIMOJIOKHBIC

coObItus. uarpammsl Diinepa. @opmyna ciokeHus: BEpOsSsTHOCTEH

6.4

VYcnoBHas BEpOATHOCTb. YMHOXKEHHE BEpOSATHOCTEHW. [lepeBo ciryd4ailHOro

sKcriepuMenTa. @opmyria MoaHOM BepoaTHOCTH. HezaBucumbie COOBITHS

6.5

Komb6unaropuoe mnpaBuino ymHoxkeHus. llepectanoBku u axrtopuan. Ywucno

coueranuid. Tpeyronpauk [lackamns. ®opmyna 6mHomMa HeroToHa

6.6

bunapHblii ciydaliHBI ONBIT (MCHBITaHUE), yclieX W Heyaauya. HezaBucumbie
ucnblTaHuss. Cepusi HE3aBUCUMBIX MCIBITAHMM 10 nepBoro ycmexa. Cepus

HE3aBHUCUMBIX UCIIBITAHUN bepHym

6.7

Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. HuarpamMmma
pacnpenenenus. IIpumepsl pacnpelneneHuil, B TOM 4YHCIE€ I'€OMETPHYECKOE U

OMHOMHAJILHOE

11 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUS

Teopust BEpOATHOCTEHN U CTATUCTHUKA

5.1

YucnoBele XapaKTEPUCTUKU CIY4YalHBIX BEIMYMH: MAaTEeMaTHYECKOE OXKUJaHUE,
JUcrepcuss W CTaHAApTHOE  OTKJIOHeHHe.  [lpumepbl  mpuMeHeHus
MaTeMaTHYECKOro 0XKMJaHMs, B TOM UYHUCIIE B 3a/la4ax U3 MOBCEJHEBHOH >KHU3HU.

MaremaTtrueckoe OXuaaHue OMHApHOU ciay4yailHOW BeanunHbl. MaTemMaTHueckoe




OXKHNIJAaHUC CYMMEI CHy‘IaI;'IHBIX BeImuuH. MaremMaTudeckoe OXHIAaHUEC U

AUCTICPCUAd TCOMECTPUICCKOTO U OMHOMHUAIIBHOTO pacnpe,ueneHI/Iﬁ

3aKoH OOJBIINMX YUCEN U €r0 Pojb B HayKe, MpUpoje U obiiectse. BoiOopouHbIit

5.2

METO]] UCCIIEJOBAHUN

IIpuMepsl HENpepBIBHBIX  ClydaWHbIX Belnu4uH. [loHATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3ajaud, MPUBOJAIIME K HOPMAIbHOMY pAaCIpECIICHUIO.

[TonsiTHE O HOPMAJILHOM pacHpeeIeHUN




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yjabTaTaM
NMPOBEPSIEMOr0  OCBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl CpeIHero
TpedoBaHMs 001Iero ooOpazoBaHus

Brnagenue meTomaMu TOKa3aTeNbCTB, alTOPUTMAMH PEIICHUS 3aad;
yMeHHEe (QOpPMYJIMPOBaTh M OIEPHPOBATH TOHSATHIMH: OIPEICICHHUE,
aKCMOMa, TeopeMa, CIIEICTBHE, CBOWCTBO, NMPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHIIbHBIC (GOpMYITHPOBKH; MIPUMEHSTh ux; yYMEHHUE
dbopMynupoBath 00paTHOE U MPOTHUBOIOJIOKHOE  YTBEPXKJICHUE,
NPUBOJUTh HPUMEPbl U  KOHTPIPUMEPBI, MCIOIB30BaTh METOJ
MaTeMaTHYECKOW MHIYKIMU; MPOBOANUTH JIOKa3aTeIbHBIE PACCYKICHUS
Npyd  pelieHWH 3a/a4, OIEHHWBATh JIOTHUECKYI0 MPaBUIBHOCTD
pacCcy)XIeHH; yMEHHE OINEpUpPOBaTh TOHATHSAMU: MHOXKECTBO,
TIOJIMHO’KECTBO, ONEpAIlH HaJl MHOXXECTBAMHU; YMECHHE HCIOJIH30BATh
TEOPETUKO-MHOXKECTBEHHBIN  ammapar Juisi  ONUCAHUS  pPeallbHBIX
NIPOIIECCOB M SIBIICHUIA W MPH PEIICHUH 33]1a4, B TOM YHUCIE U3 JAPYTHX
y4eOHBIX MIPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHAMMU: Tpad), CBA3HBIN
rpad, naepeBo, IMKJI, Tpad HaA TIUIOCKOCTH; YMEHHME 3alaBaTh H
OTMCHIBATH Tpadbl pa3IMYHBIMHU CIIOCOOAMU; MCIIONB30BaTh Ipadbl MpH
peleHnn 3a1a4d

YMeHue onepupoBaTh MOHATUSIMH: HaTypalbHOE YHUCIO, LIEJI0€ YHCIIO,
CTEIEHb C LIeJIbIM NIOKa3aTeIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTEIIEHb
C paluOHAJbHBIM  I[IOKa3aTeleM, CTeNeHb C JAEWCTBUTEIbHBIM
1oKaszareneM, JiorapudM UuCla, CHUHYC, KOCHHYC M TaHICHC
IIPOM3BOJIBHOIO YMCJIA, OCTATOK IO MOAYINIO, PalMOHAJIbHOE YHCIIO,
UppallMOHATIBHOE  YHCIO,  MHOXKECTBA  HATypalbHBIX,  ILIEJIbIX,
palMOHAIbHBIX, JECWCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
IpU3HAKU JI€TUMOCTH, HAUMEHbIIUI OOIIMK AENUTENb U HauMEHbIlIee
o01iee KpaTtHoe, anroput™ EBKIMIa mpu pemeHny 3a1a4; 3HAaKOMCTBO €
2 pPa3IMYHBIMM ~ MO3UILMOHHBIMM  CUCTEMAaMH  CUMCIEHHS; YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYCHMH M NPeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHsIMH U JiorapudmMamMu, IpeodpazoBaHusl JPOOHO-PALIMOHAIBHBIX
BBIPQ)XEHUIl; YMEHHE ONEepUpOBATh MOHATHUSAMU: IOCIEI0BATEIbHOCTD,
apupmeTHyecKas nporpeccus, reoMeTpHYeCcKas nporpeccus,
OeCKOHEUYHO YyObIBaloIlas IeoMEeTpUYecKas IpOrpeccus; yMEHHE
3a/aBaTh  IOCJIEJOBATEIBHOCTH, B TOM 4YHCIE€ C  IIOMOILBIO
PEKyppeHTHBIX  (QOpMyNI;  yMEHHE  ONEpPHpPOBATh  IMOHATHUSAMHU:
KOMIUIEKCHOE YHUCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE YUCIA, MOAYNIb U

apryMeHT KOMIUIEKCHOTO 4Hclia, (opma 3amucu KOMIUIEKCHBIX YHCel




(reomerpudeckasi, TPUTOHOMETpUYECKass W anreOpanueckas); yMeETh
MPOU3BOJIUTHh apU(PMETHUECKUE JCUCTBUS C KOMIUIEKCHBIMH YHUCIIAMU;
IMPUBOAUTH IMPUMEPLI HUCIIOJIB30BAaHUA KOMIIJICKCHBIX YHUCCII,
ONEpUPOBATh TMOHATUAMM: Matpura 2x2 u 3%3, omnpeaenuTeNb
MaTpPHIIbI, TEOMETPUUECKHN CMBICIT OTIPEICTUTEIIS

YMeHue onepupoBaTh MOHATUSIMU: palMOHAJbHbIE, UPpPALMOHAIIbHBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOTapu(PMUIECKIe, TPUTOHOMETPUUYECKHE
YpaBHEHHS M HEPABEHCTBA, HUX CHCTEMbI; yMEHHE OIEPUPOBATH
MOHATUSMHU: TOXAECTBO, TOKIECTBEHHOE MPEOOpa3oBaHKe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBbI C TOMOIIBIO PA3NIMUHBIX MNPUEMOB; pEIIAThH
ypaBHEHUS, HEPABEHCTBA W CHUCTEMBI C IapaMeTpPOM; MPUMEHSTH
yYpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI I PEIICHUS MaTeMaTHUYeCKHX
3a]a4 1 3a]]a4 U3 pa3INyuHbIX o0JacTel HayKu U pealibHOM KHU3HU

YMeHue onepupoBaTh MOHATHUAMHU: (DYHKIUS, YETHOCTh (PYHKLUH,
NEPUOJUYHOCTh (DYHKIMH, OIPAaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
(GyHKLIUH, SKCTpeMYM (YHKLUH, HAUOOJIbIlIee U HAUMEHbIIee 3HAUEHUS
(GyHKIMM Ha TPOMEXKYTKE, HeNpepblBHAsS (QYHKLIUSA, ACUMOTOTHI
rpadpuka (GyHKOMM, TepBas W BTOpas TNPOM3BOJAHAS (DYHKIUH,
TeOMETPUYECKUN M (PU3UUECKUI CMBICT POU3BOIHOMN, IEpBOOOpa3Hasi,
OTIpeNIeNIEHHBI WHTETpall; YMEHHWE HaxXOAHWTh AaCUMITOTH Trpaduka
(YHKLIMHU; YMEHHE BBIYMUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMITO3UIMH (DYHKIMIA, HAXOIUTh YPaBHEHUE KacaTeIbHOM
K rpaduky (QyHKIUHU; yMEHHE HAXOAUTh MPOU3BOAHBIE HIIEMEHTAPHBIX
(GyHKUUH; yMEHHE HCHOJb30BaTh MPOU3BOAHYIO [UIS HCCIEIOBAHUS
(GyHKLUUH, HAXOAUTh HauOONbIINE U HaUMEHbIINE 3HAUYCHUsS (YHKLUH;
CTpOUTh Tpa)UKM MHOTOWICHOB C HCIOJb30BAHWMEM amrmapara
MaTEMaTHYECKOTO aHaIM3a; MPUMEHAThH TPOU3BOIHYIO ISl HAXOXKICHUS
HAWJTIy4Illero pELIeHHs B TPHUKIATHBIX, B TOM YHCIE COIHAIBHO-
HSKOHOMHYECKUX M (PU3UUECKUX 3a/1a4ax; HAXOAUTh TUIOIAIH ¥ O0BEMBI
¢Guryp ¢ nomoluIp0 UHTErpaja; NPUBOAUT IPUMEPBl MATEMATUYECKOTO
MOJIEJIMPOBAHMS ¢ IOMOIIBIO AU (HEepPEHIINATBHBIX YPaBHEHHIM

YMeHue onepupoBaThb HOHATUAMM: Tpaduk (QyHKIUM, oOpaTHas
GyHKLUSA, KOMIO3ULUSA (QYHKIMH, JTUHEHHas (YHKLIHMS, KBaJIpaTH4Has
byHKUMs, — panMoHalbHAs byHKIHA, CTETIEHHAs byHKIWS,
TPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
¢yHKUIMHM, TIOKa3aTenbHas W Jorapupmuueckas (QyHKIUH; YMEHHE
CTpOUTHh TpaduKU U3y4eHHBIX (YHKIUH, BBIMIOIHATH NMpeoOpa3oBaHuUs
rpaduKoB (YHKIUH, HCIIOIB30BaTh rpadUKu I W3yUEHHs TPOILIECCOB
Y 3aBUCUMOCTEH, P PELICHNH 3aJa4 U3 APYrHX y4eOHbIX NMPEIMETOBU
3aJa4 U3 peasbHOM KU3HM; BbIpaxaTb (hOpMylaMH 3aBUCUMOCTH MEX]Y
BEJIMYMHAMH; HCHOJIb30BaTh CBOMcTBA W Trpaduku (GyHKIMHA Ui




pelieHusl ypaBHEHUM, HEPABEHCTB U 3aja4 C TapaMeTpaMu; U300pakaThb
Ha KOOPJAWMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHU YypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX THIOB (B TOM 4YHCIE Ha
IPOLEHTHI, 1OJU U YacTH, Ha JIBU)KEHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3aJJa41 U3 00JIACTH YIIPABIICHUS JIUUYHBIMU U CEMEHHBIMU
¢dbuHaHCAMM); COCTABIISITh BBIPAKECHUS, YPABHEHMS, HEPABEHCTBA U UX
CHUCTEMBI IO YCJIOBHMIO 3aJa4M, MCCJIEN0BATH IOJIYYEHHOE DPEIICHHE U
OLIEHUBATh IPaBIONOAOOHOCTh PE3yJIbTATOB; YMEHHE MOJEIMPOBATH
peaJIbHbIE CUTyallUd Ha SI3bIKE MAaTEMaTHKU; COCTAaBIISITH BBIPAXKEHMUS,
YPaBHEHHUs, HEPABEHCTBA M MX CUCTEMBI II0 YCIOBHIO 3aJauH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIM C UCIOJIb30BAaHUEM almapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeliHee apudMeTndeckoe, MeIuana,
HauOoJplllee ¥  HAaWMEHbIIEe 3HAYEHUs, pa3Mmax, JIUCIepCus,
CTaH/IapTHOE OTKJIIOHEHHE 4YHCIIOBOTO Ha0Opa; yMEHHE H3BIIEKATb,
UHTEPIIPETUPOBaTh HWH(OPMALINIO, MPEICTaBICHHYI0 B TalJiHIax, Ha
nuarpammax, rpadukax, OTpaKarollyl0 CBOWCTBA peallbHbIX MPOIECCOB
U SBJICHWIA, TMPEACTaBIATh HHPOPMAIUIO C TOMOIIBID TaOuuil U
auarpaMmm,; HUCCICAOBATH CTATUCTUYCCKHUEC JaHHBIC, B TOM YHUCIC C
NpUMEHEHHEM TpauYecKux METOJOB U DJIEKTPOHHBIX CPEJICTB;
rpaduyeckd HccIe0BaTh COBMECTHbIE HAOIIOAEHHUS C IOMOIIBIO
JIMarpaMM pacCEeMBaHUS U JJUHEWUHOUN perpeccuu

YMeHHe onepupoBaTh IMOHATHIAMH: CIyY4alHBIA ONBIT WU CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOIO COOBITHSI; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpaUUecKUX METOJ0B; NPUMEHSThH
(GOpMyINBI CIOXKEHUS U YMHOXKEHHUS BEpPOATHOCTEH, (GopMyny HOIHOMH
BeposITHOCTH, (opmyny bepHymnu, komOMHaTOpHblE (akThl U
(GopMynbl; OIIEHMBATH BEPOSTHOCTH pEAIbHBIX COOBITHH; YyMeHHe
OIEpUpPOBATh TMOHATUSAMU: ClIy4yalHas BeEIWYMHA, pacCIpeaciICHUue
BEpPOSITHOCTEW, MATEMAaTUYECKOE OKUJAHUE, JUCIEPCHUS U CTaHAAPTHOE
OTKJIOHEHHE CIIlydyallHOH BeIMYMHBI, (YHKIHMU paclpeneieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  IIOKa3aTeJIbHOIO W HOPMAaJIBHOIO
pacnpenciieHuil; yMEHME  HCIIOJIB30BaThb  CBOMCTBA  M3YYCHHBIX
pacupeneneHui Ui peIleHus 3aa4; 3HAKOMCTBO C IMOHATHUSAMHU: 3aKOH
OOJNBIINX YHCEN, METOAbl BBIOOPOUYHBIX HCCIEOBAHUI; YMEHHE
OPUBOJUTH TPUMEPHl MPOSBICHUS 3aKOHA OONBIIMX 4YHCEN B
NPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHUAX; YMEHHE OIEpUpPOBAThH
MOHATUSAMH: COYETAHHME, IEPECTAHOBKA, YHCIO COYETAHUH, YHUCIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHSATh KOMOMHATOPHbIE
(GaxkThl M pacCcyXIeHHs Ul pPeleHHs 3a/ad; OLEHUBAaThb BEPOSTHOCTU
pearbHbIX  COOBITMH; COCTaBISATH  BEPOSTHOCTHYIO  MOJENb H
MHTEPIIPETUPOBATH ITOIYYEHHBIN pPe3yIbTaT




YMeHue onepupoBaTb MOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YyIUa, IUIOCKUH yrou,
JBYTpaHHBIA yToJI, TPEXTPAHHBIM YroJl, CKpEeIMBAIOIIMECS IpsSMBIE,
[apaJuIeIbHOCTD U MEPHEHANKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, yroJl
MEXy MPSIMBIMU, YTOJ MEXIY NPSIMONW U IUIOCKOCTBIO, Yrojl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE MEXKAY
IPSIMBIMHU, PAcCTOSHUE MEXKAY IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh
OpU PpEIICHUH 3a]ad U3ydyeHHble (DAKTbl U TEOpEeMbl IUIAHUMETPUU;
YMEHHUE OIICHMBATH Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MUpPA; CTPOHUTH
MaTeMaTUYECKUE MOJIEIN C IOMOIIBI0 T€OMETPUYECKUX HOHATUH U
BEJIMYMH, pellaTh CBSI3aHHbIE C HUMM IIPAKTUYECKHUE 3a1a4U
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YMeHue onepupoBaTh MOHATHAMU: IJIOMIAAL (GUTYpPBI, 00bEM (UTYDBI,
MHOTOTPaHHHK, TTPABHIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajienenure],, Mmpu3Ma, NUpamuaa, Qurypa W MOBEPXHOCTb
BpalleHNs, WINHAP, KOHYC, map, cdepa, miomans chepsl, MIOMAIb
HOBEPXHOCTH THPAMUABI, MPU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
IPSMOYTOJIBHOTO TMapaiieenunesa, TUpaMHUIbl, TPU3MBI, HWIHHIPA,
KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs] KOHyca M IMIUHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEYEHUE IIapa, IUIOCKOCTb,
Kacaromascsi cdepsl, MWINHIPA, KOHYCa; YMEHHE CTPOHWTh CEUYCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpallleHHUsI, WX CEUCHHS, B TOM YHCIE C TOMOIIBIO 3IJIEKTPOHHBIX
CPE/ICTB; YMEHHE TIPHUMEHITH CBOWCTBA TI'€OMETPUYECKUX (uryp,
CaMOCTOATENFHO (OPMYIIUPOBATH OMNpEACTCHUS H3y4aeMbIX (uryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX M MpPHU3HAKAX TE€OMETPUUYECKHX
¢uryp, 0OOCHOBBIBATPMIIM ONpPOBEPraTh HX; YMEHHE IPOBOAUTH
Ki1accupukanuio (GUryp mO pa3NMyHBIM - [IPU3HAKAM, BBIIOJIHSITH
HEOOXOIMMBIE IOTIOTHUTENIbHBIC TIOCTPOCHHUS
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YMeHue omnepupoBaTh IMOHSATUSMHU: JBIKCHHE B IMPOCTPAHCTBE,
napauIeTIbHBIA MePeHOC, CUMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOM00MSA, MOAO0HBIE (GUTYPBI; YMEHHUE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (QHUTYPHI, B TOM YHCJIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTYpe; HUCIIOJIb30BaTh T€OMETPUYECKHE OTHOUICHHUS
NPy PEUICHUH 3aJa4; HAXOJUTh T'€OMETPHUYCCKUE BEIUYMHBI (IJIMHA,
yroi, Iiomaab, o0BEM) MPU pEUICHUH 3aJad M3 APYTUX Y4eOHBIX
MIPEIMETOB U U3 PEaTbHON KU3HU; YMEHUE BBIYHUCIIATH TCOMETPUUICCKUE
BEJIMYMHBI (JUIMHA, YroJl, IUIOMIA[b, O0BEM, IUIOMAAh TOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBIC (POPMYIBI M METOJbI, B TOM YHCIIE: TUIOIIA]Th
NIOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHYyCa, IHJIMHIPA, IUIOMA]b
chepr; 00bEM KybOa, MPSIMOYTOJIBLHOTO IMapajuIeieNuIeia, MUPaMUIBI,
NPU3MBI, [WJIMHIPA, KOHYyca, IIapa, yMEHHWE HaXOJIUTh OTHOIICHHE
00BEMOB MOAOOHBIX HUTYP

12

YMmenune OIICPHUPOBATDH IOHATHUAMM MpAMOYIOJIbHas CHUCTCEMa




KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpA HAa YUCIIO, PA3NIOKEHHE BEKTOpa IO
0a3ucy, CKaJsIpHOE IPOU3BEJIECHUE, BEKTOPHOE NPOU3BEICHHUE, YTOJl
MeX/1y BEKTOpPaMU; YMEHHE HCIIOIb30BaTh BEKTOPHBIM 1 KOOPIUHATHBIN
METOJI JIsi pelICHUs TEOMETPUUSCKUX 3a7a4 M 3a7a4d APYTuX y4eOHBIX
pPEeIMETOB

13

YMeHue BbIOMpaTh NOAXOMAUIMA METOA Ul pELIeHHs 3a/1a4M;
IIOHMMAaHHE 3HAaYMMOCTH MAaTEMAaTUKM B H3YYCHMHM IPUPOJHBIX U
OOIIECTBEHHBIX IPOLECCOB W SBJICHMH; YMEHHME paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHHUE IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUMCKOM UM  MHUPOBOHU
MaTEeMaTU4YECKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO MATEMATHUKE

K IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
ox

1 Yucna ¥ BEIYHCIIEHUSA

11 Harypanbnslie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEN

PanmoHnaneHBIE 4mCIIA. OOBIKHOBEHHBIE H JACCATHUYIHBIC I[pO6I/I, IMPOLCHTHI,

12 OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH

13 ApudmeTndecknii KOpeHb HaTypadbHOU cTereHu. [IeicTBus ¢ apudMETHICCKIMH
' KOPHSIMH HATyPalIbHON CTECIICHU

14 Crenenp ¢ 1nenbiM 1nokazareiaeM. CTeneHb € palMOHAIBHBIM ITOKA3aTEJIEM.
' CroiicTBa CTENEHU

15 CuHyCc, KOCMHYC M TaHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,

APKTAHT'CHC YUCJIOBOI'0 aprymeHTa

1.6 Jlorapudm yucna. JlecaTuynble 1 HaTypaJbHbIE JOrapu(Mbl

JelictButenbHble 4uciaa. ApuMeTHYECKHE ONepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnaMu. [IpuOnk€HHbIE BBIYUCIEHHUS, MpaBWa OKPYIJIEHMs, NPUKUIKA HU
OIICHKA pe3yJibTaTa BbIUMCICHUN

1.8 [IpeobOpaszoBanue BeIpaKEHUH

19 Komruiekcuble ynciia

2 VYpaBHeHUs U HEpaBEeHCTBa

2.1 Llensie 1 1poOHO-pallMOHATBHBIC YPaBHEHUS

2.2 = VppauuoHanbHbIE YpaBHEHHS

2.3 = Tpuronomerpuueckue ypaBHEHUS

2.4 | Tloka3arenbHbIC U JIoTapU(MUIECKHE YPABHEHUS

2.5 | llensie n poOHO-pallMOHATIBHBIE HEPABEHCTBA

2.6 = VppauuoHanbHbIE HEPABEHCTBA

2.7 | lloka3arenbHbI€ U Iorapu(MUIECKHE HEPABECHCTBA

2.8 = TpuroHomerpuueckrue HEPaBEHCTBA

2.9 = CucreMsl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 | YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu

2.11 | Marpuna cucTeMsl JIMHEHHBIX ypaBHEHUH. ONpeaennuTes MaTpHUIIbI

3 OyHKIMH U TpaduKu

31 OyHKIMsA, cnocodbl 3ananus GyHkuuu. I'padux ¢yHkuumu. B3anmHO oOpaTHbIE
' ¢ynkunu. YétHsie 1 HeuéTHbIe pyHKIMU. [leproanyeckue GyHKIHNA

OO6nacte ompeneneHuss M MHOXECTBO 3HaueHuil QyHkuuu. Hymu QyHKmm.
3.2 | IlpoMexXyTKH 3HAKOMOCTOSIHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH  (DYHKITUH.
MakcumMymMbl 1 MUHUMYMBI (QyHKIMH. HamOonpliee w HanMeHbIee 3HAUYCHUE




(GYyHKLINU Ha TPOMEKYTKE

CrenenHass (QyHKUUS C HaTypajJbHBIM M IeJbIM IOKa3areiaeM. E& cBolicTBau

3.3 - .
rpa¢uk. CoiicTBa 1 rpauk KOpHS N-0i CTETIEHU
3.4 | Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U rpaduku
3.5 | Tloka3arenbHas u norapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspsiBa. Acumnrorel rpadukoB ¢ynknuit. CBoiicTBa (QyHKUUA,
' HENPEPHIBHBIX HA OTPE3KE
3.7 | TlocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS MOCIIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomeTpuueckas nporpeccun. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTn4eckoro aHaiansa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoHbIe AIeMEHTapHBIX (DYHKINN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (YHKUMH HAa MOHOTOHHOCTb H
4.2 | osxctpemyMmbl. HaxoxeHrne HanOOJbIIEro 1 HAMMEHBIIETO 3HAYeHUsT (PYHKIIMH Ha
OTpe3Ke
4.3 | IlepBooOpaznas. UnTerpan
5) MHoskecTBa U JIOTUKA
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Ditiiepa — BeHHa
5.2 | Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 = KomOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MIOCKOCTH
7.2 | llpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHathl 1 BEKTOPBI
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Marematuka: AnreOpa u Hayajga MaTeMaTHYECKOIro aHalIu3a, TeoMeTpusi. Anredpa u
Hayayia MareMarnueckoro ananusa. 10-11 knaccel: 0a30BbIi U yriayOJIeHHBIH YPOBHHU:
yueOnux/ II.A. Anmumos, FO.M. Konsrun, M.B. Tkauésa [ u ap.] - 11-e u3a., crep.-
Mockga , [IpocBemienue, 2023.
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dopmare / JI. C. Aranacsa, B. @. byry3os, C. b. Kagomues [u np.]. — 12-¢ u3n.,
crep. — Mockasa : [Ipocsemenue, 2024.
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