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yueOHOro npeamera «Ajredpa u Ha4yajIa MAaTEeMAaTHYECKOT0 AaHAJIN3A.
ba3oBblil ypOBeHb)
s ooygaromuxest 10-11 kmaccoB

MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB pa3spaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpa3oBanus. Peammzarusi mporpamMmbl OOSCIIEYMBACT OBJIAJICHHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
oOpa3oBaHus, 1IEIIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIX U3YUEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaida MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM U3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlei MIKOJIbI, TOCKOJIbKY, C OJJHOWU CTOPOHBI,
OH O0ecrneuynBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3y4eHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (GOPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIIJICHAE YYaIluxcs Ha YPOBHE, HEOOXOJAMMOM JUII OCBOCHHS KYPCOB
nH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax naHHOTO Kypca
y4aiuecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTH4EeCKOH (hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HHW. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOIh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHajlinh3a B CTapiied IIKOJe YydJalluecs
MOJIYYatOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUM, 3HAKOMSTCA C  TOpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyke M B MCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.



Kypc obmamaeT 3HAUYWTETHHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIMA
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIONUN (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITeIIbHOCTH,
TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBbHON
KOHIICHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHOBE MeToaMKM 00Oy4deHwMs anreOpe u HadaiaM MaTeMaTHYeCKOTo aHAIHM3a
JICKUT JEATEIbHOCTHBINA MIPUHIIUI O0YUCHUSI.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOro aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «YUucina M BBIYUCICHUSD,
«DyHKIMH U Tpa@uKny», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHanuza», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE CO/IEPKATEIBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha TPOTSDKCHWH ABYX JIET OOY4YeHUsS B CTapIIeid IIIKoJIe,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTENEHHO HACHIIIAsACh HOBBIMH TEMaMU U
paznenamu. JlaHHBIA KypcC SBJISETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe coaepkaHWE HECKOJbKMX MaTeMaTHYECKHX JUCIUIUIMH:  aireopa,
TPUTOHOMETPHUSI, MATEMATUUECKUI aHaIN3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK ydaliuecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYalluu, IPUMEHATh 3HAHMUS, TIOJIyYEHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs PEIICHUs
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MMOTYyUYECHHBIN pe3yJIbTar.

CopnepxaTenbHO-MeTOANYEeCKast TUHUA «Hucna U BBIYUCIEHUSD 3aBEPIIACT
dbopMHpoBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(GbOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amMucH JIEUCTBUTEILHOTO YHCIA, YMEHHUE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, JENaTh HNPUKUAKY, OLECHHUBATH
pesyapTar. OOydarouiygecsl TMOJy4YarOT HaBBIKK NPUOIUAKEHHBIX BBIUKCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OI[EHUBAHUS YMCIIOBBIX BBIPAKCHUI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXIOM pas3feie MpoTrpaMMBI
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3ajad. OOydaroniuecs OBIaJEBAIOT
Pa3IMYHBIMM METOJaMU PEIICHMS I1EJbIX, pPAlMOHAIBHBIX, HPPAIUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIe yMEHUS UCTIOJIb3YIOTCS IPU UCCIIEA0BAHUN
GyHKIHNA C TTIOMOIIBIO TIPOU3BOJHON, PEIICHUH MPUKIAAHBIX 33a/ad W 3a7a4 Ha
HaxOXXJICHUE HaAWOOJBIIMX ¢ HAWMMEHbINIUX 3HauyeHU GyHkuuu. JlanHas



colep)kaTenbHasi JUHUS BKIOYaeT B ce0s Takxke (OpPMUPOBAHHE YMEHH
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jorapudmbel. brarogaps u3ydeHuio anreGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXJICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa npeaiaraet 3ppexkTuBHbIC
WHCTPYMEHTBl I PEUICHUs IPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD N3YUeHUS MaTepraia. M3ydyeHne CTeneHHOM, TOKa3aTeJIbHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIMMA, UX CBOWCTB U TpadUKOB,
UCITIOJIb30BaHUE (DYHKIMI ISl pelieHus 3a7a4 U3 JPYruxX y4eOHbIX MPEeIMETOB U
peanbHON >KM3HM TECHO CBS3aHO KaK C MAaTeMaTUYECKUM AHAIU30M, TaK M C
pElIeHUEeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OosbllIoE BHUMAHUE YJIENsSeTcCs
(dbopMHUpPOBaHUIO YMEHUS BhIpaKaTh (hOpMyIaMu 3aBUCUMOCTH MEXKTY Pa3IMYHBIMU
BEJIMYMHAMH, HCCJIENIOBAaTh TIOJNy4YeHHbIE (YHKIUU, CTPOUTh UX Tpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUMN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCMMOCTH MEXK]y BEJIMUMHAMU B pa3InyHON (popme:
aHAIMTUYECKOW, Tpaduueckod u clioBecHOM. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxxarenpHass nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTH rpaduku GyHKIIUH, OIPEIETATh UX HAUOOJIBIITNE U HAUMEHbIIINE 3HAYCHUS,
BBIYHUCIIATh TUIOAAU QUTYyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTEMaTUYECKUX MOJENEeH peallbHbIX CHUTyalluil, HaXO0XXIEHUs
HaWJIy4ylIero PEelIeHUs] B MPUKIAIHBIX, B TOM YHCIIE COLMAIBbHO-IKOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOrO, (POPMaIbLHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHpPOBaHUIO YMEHUN paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MOJYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMATUKU KaK HayKH, U UX aBTOpaXx.

CopeprkarenbHO-MEeTOAUYECKasl TMHUS «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
MOCBSILIIEHA  JJIEMEHTaM  TEOpUM  MHOXKECTB. TeO0peTHKO-MHOKECTBEHHbIE



IPEACTABJICHUS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTEMaTWKH WU MpPEaararoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hauama MaTeMAaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpPbIE IIPU3BAHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYAlUN, NCCIIETOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYECKOro aHalIu3a U
MHTEPHPETALNN OJYYEHHBIX pE3yIbTaTOB. Takue 3aaHusl BIUIETEHBI B K&K AbINA U3
pa3eioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHaIl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelieHusl NpUKIafHbIX 3a7ad. [Ipu pelmeHnn pealbHbIX NPAaKTUYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJb30BATh AHAIOTHIO, O000IIAaTh M KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «Asredpa v Hagaia
MaTE€MaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha U3y4yeHue Kypca anreOpbl 1 Hayal MaTeMaTHYeCKOro aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Hezento B 10 kiacce u 3 yaca B HEACINIO B
11 knacce, Bcero 3a jBa rojga o0ydenusi — 170 gacos.



COJEPXAHME YYEBHOI'O KYPCA

10 KITACC

Yuciaa v BBIYMCICHUA

PannonansHbie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, IMPOLIEHTHI,
OeCKOHEYHBIE  MepHoauYeckre JApoOu.  ApupMeTHUecKHe OIlepamuu  C
palMoHaNbHBIMU YHCIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0elt U MPOIEHTOB JUIsl PEeIICHUs] MPUKIAJAHBIX 3a/lady U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEAJIbHOM KU3HU.

JlelictBuTenbHble  yucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpubmxéHubie
BBIYMCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCIICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas ¢opma  3anucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHUM. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Meton
UHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpruMeHeHNE ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJla4y U3 Pa3IMvHbIX 00J1acTe HAYKU U PEaIbHON KU3ZHH.

DOyHKUMH U TPaPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi pynkumu. Hymn Qyskumu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLINU.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS n-OM CTENEHHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GyHKIIHNA YUCIIOBOTO apTyMEHTA.



Hauajna MaTeMmaTH4ecKoro anajamnsa

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIILHOCTH.

Apudmerrueckas U reoMeTprueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
nporpeccun. Mopmyiia CIOXKHBIX NPOLEHTOB. VMcCronp30BaHWE MPOTPECCUU TS
pELICHUS PealIbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUS pPEabHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0KA3ATEIbCTRO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAJIIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapudwm yucna. [lecaiTuuHbie U HATYypaJbHBIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHHI, COAECPKAIIUX JTOTapru(MBI.

[TpeoOpa3oBaHre BBIpRKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHAJIbHBIM
II0KA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpyuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATHUECKUX
3a/lay 1 3a7]a4 U3 pa3InyHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TPaPUKH

Oyukius. [lepuoanueckue pynkimu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl ¥ MUHUMYMbI (yHkiuu. HauOosblilee M HavMeHblllee 3HAYEHUE
(GyHKIHMM Ha TPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpagukoB GYHKIUN ISl PEIICHUS YPAaBHCHUN W JIMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (YyHKUMNA A1 HCCIENOBAHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayajsa MmaTeMaTH4€CKOro0 aHAJIN3a

HenpepriBHble QyHKIMH. MeTOI THTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognas  ¢yakuuu. ['eomeTpuueckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHON.

[TpousBogHble  31eMeHTapHbIX — QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HaYyeHus1 PyHKIUHA Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENEJICHUs CKOPOCTH IIpolecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid MW (U3MYEeCKUid cmbIcha. Beluucnenue
uHTerpana no gpopmyne Hetorona—JleliOHuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

[TaTproTHyeCcKO€ BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakTIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3nYeCKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHas pu3znyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BOCIIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIO0HS; MHTEPECOM K
paznuyabiM  chepam  TpoPEeCCHOHATBHON  NESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1ady MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTMYECKUX Mpo0seMm;
OpUEHTAIlME Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, IJITAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW eSITeIbHOCTH, HTAaroB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKM U MaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEpU3yHTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeticmeus,  obecnevyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JIOSUYECKUX,
uUcce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTIpEICICHUs]  TOHSATUMN; YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATH, (OPMYyITUpPOBaTH M  TPEOOPa30OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUNA (MIPSIMBbIC U OT TMPOTHUBHOTO), BEICTPAUBATH apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOBI

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Bba3oBrIe nccienoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyaupoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOECHUS, WCCISAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TaKXKE BBLIJABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Je(UIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsT OTBETA Ha
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

BBIOMpAaTh  WMHGOpMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAITHIO, PEJACTABIATh €€ B pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmaruu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanvuvie KoMMyHukamuenvle Oelicmsus, — o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OOmrenue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaEMON TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYILICHUS
C YYETOM 3aJa4 PE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHMUMATh M UCITOJIH30BaTh IPEUMYIIECTBA KOMAaHTHOW W MHANBUIYATHLHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenatb BHIAb pabOT, JOrOBapUBAThCS, OOCYXKAAaTh MpOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecnevusarom ghopmuposarue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABAaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1a4u;



e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILICHUN 3a4a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTHIKEHHS WIM HENOCTHXKECHUS PE3YJIbTAaTOB ACATEIBbHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIN3a»
Ha YpOBHE CpPEIHEro oO0IIero oOpa3oBaHUS JOJDKHO 00ECIeUHMBATH JOCTHKEHUE
CJIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

10 KITACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BoeInonHAT,  apupMETUYECKHE  ONepalud €  paldOHAIBHBIMH U
JEWCTBUTEIbHBIMU YUCIAMHU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJIBIM IOKa3aTelieM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MPOMU3BOJIBHOIO YIJa;
MCITI0JIB30BATh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUN.

YpaBHeHMS U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BrimonHsTh peoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUNW M peIiaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoInonHsATh npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPAlMOHATBHBIX
BBIPKEHUI U pPelliaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATBHBIX U UPPALMOHATBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUS MATEMAaTHUECKUX 3a7a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAKEHNUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 3a/a4d, MCCIENOBATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreOphl.



DyHKIUHN U TPAPUKHU

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl QyHKIUH, 00JIaCTh
OTpe/leNeHUs] M MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTtHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIU (PYHKIINH,
IIPOMEXYTKHN 3HAKOIIOCTOSHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peICHUS] YpaBHEHHIA.

CrpouThs U unTaTh rpa@UKu JUHEMHON (QPYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTENEHHON (PYHKIMH C IIEJIBIM I10Ka3aTeIEM.

Wcnonp3oBate rpaduku (QyHKUMHA Ui HCCJIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMH.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh NOHATUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reOMETPUYECKAst IPOTPECCHH.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs TE€OMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapaKkTepa.

MHokecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllIaparT JJIs ONIMCAHUs PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBaTb  NOHATUSAMM: ONpENENIEHNE,  TEOopeMa, CIIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yucia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypAIbHOE, ILEJNOE YHCIO; HCIOJIb30BAThH
MIPU3HAKH JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEJIEM.

OmnepupoBaTh NOHATUAMU: JIOrapupM uucia, ACCITUYHBIE U HATypalbHbIC
JorapuMsl.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTEMEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH TMOHATUSAMM: I[OKA3aTEIbHOE YPAaBHEHHME M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI [IOKA3aTEJbHBIX YPABHEHUN U HEPABEHCTB.



BremonusaTe mnpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX JIOTapU(MBI;
OTIEPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTs perenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB.

MopnenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO 3aJ1ayH,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIENH C UCIOJIB30BAHUEM anmapara aareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMM: MEpHOAUYECKass  (QYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TPOMEXKYTKE; HCIOIb30BATh WX IS
UCCJEN0BAHNS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JIorapupmMuyeckol u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNA U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TNIOCKOCTH Tpa(UKH JIMHEWHBIX YPABHEHUN U
VCIIOJIb30BaTh MX I PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonp3oBath rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOIHAS (QYHKLNH;
MCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKUI CMBICI MPOU3BOJHON IJIsl pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIEI0BAHUS K TOCTPOCHUIO IPpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hbie 3JIeMEHTapHbBIX (PYHKIIN; BBIYUCISATH HHTErpal IO
dbopmyne Herorona—JleitOnura.

Pemwlars mpukiiagHele 3a7a4d, B TOM YHUCIE COLUAIBHO-JKOHOMHYECKOIO M
(bu3MYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (upoBbIc)
n/n MPOrpamMMbl KonTpoabubie IIpakTuuyeckue P
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHokecTBa palMOHAIIbHBIX U
1 CHCTBUTEIBHBIX YHCell. ParimoHaabHbIe 14 1 bubmmorexa LOK
A -ra https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6 bubnnorexa [JOK
oKa3aTeieM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—OW CTETICHH. 13 | bubmmoreka [JOK
HppaunoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmynsl
4 T I/II:“OI}{]OMGT nun. TpuroHoMeTpruIeCcKHe 22 1 bubmmorexa LOK
P pHAL P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnegoBaTenbHOCTH U POIrPECCUU 5 bubmmorexa [OK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (poBbIc)
n/n NPOrpamMmbl Koutpoasubie IIpakTuyeckue P
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM.
1 [TokazarenbHas pynkius. [lokazaTenbHble 12 1 bubamorexa LOK
YHIHH. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmueckast QyHKIus.
2 HorapniMquCKHe Q)yaBIfIleHI/I}I u 12 bubmorexa HOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpryeckne GYHKIIUU U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmorexa LIOK
p - 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bubnunoreka LIOK
4 I1 LI i 24 1
DOMSBOAHAS. LIPHMCHCHHC HPOH3BOMHOH https://m.edsoo.ru/f11c4afd
bu6mmoreka IIOK
41
> HTETpal 1 €T0 NpUMCEHCHIA ? https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
i 12 1
6 Crctembt ypanenmii https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
H
7 ATYPAJIBHBIC H LICIIBIC HHC]A 6 https://m.edsoo.ru/f11c4afd
g [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 13 ) bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KoaudecTBO 9acoB 3J]eKTp0HH])]e
°
Tema ypoka INpakruyeckue JlaTa uudpobie
n/n KoHTpoabHbIe
Bcero 5 paGoThI u3ydyeHusi  oOpasoBaTesIbHbIE
a00ThbI
pado pecypchl
MHoxecTBO, oneparuu Haj
bu6mmoreka [IOK
1 MHO>KeCTBaMHU. [[uarpaMmbl 1
i B https://m.edsoo.ru/746d5dce
nnepa—BeHHa
PaunonaneHble yncna.
) OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bu6mmoreka [IOK
IpoOH, MPOLIEHTHI, OECKOHEYHbBIE https://m.edsoo.ru/be888093
NePUOANYECKHE TPOOH
Apudmerndeckne onepanum ¢
3 palMOHAIbHBIMHU YHCJIaMHU, 1 bu6mmoreka [IOK
npeoOpa3oBaHusl YHUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit U MpOLEHTOB
4 JUISL pEIECHUS IPUKJIIAIHBIX 33/1a4 U3 | bubnuotexa [JOK
pa3IMYHBIX OTpACIEd 3HAHUN U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Ipumenenue npobeit U MpOLEHTOB
5 JUISL pEICHUS IPUKJIIAIHBIX 33/1a4 U3 1 bubnuotexa [JOK
Pa3JIMYHBIX OTPACiIeil 3HAHUHN U https://m.edso00.ru/d99d8c74
peanbHOU KU3HU
JlelicTBUTENIbHBIC YHCIIA.
bu6mmoreka [JOK
6 PanmonaneHbIE M MppalMOHAIBHBIE 1

qucia

https://m.edsoo.ru/2f36a36f




ApudmeTnueckue onepanuu c

bu6mmoreka [IOK

3HayeHut pynkuuu. Hynu

7
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 paBuiIa OKPYIJICHUS, IPUKUIKA U buGnnorexa LIOK
P PYTJICHILA, TIPHIHAKA https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BIYUCICHUN
9 ToxaecTBa U TOKIESCTBEHHBIS bubmuoreka [JOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHD YPABHEHUS buGnnorexa LIOK
p - 0P yp https://m.edsoo.ru/11ac68be
1 HepaseHctBo, penienue bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/50bdf26d
bubmuorexa [JOK
12 M
CTO/L HHTCPBAJIOB https://m.edsoo.ru/775f5d99
Pemenne nensix u qpooHO-
13 AllMOHAIBHEBIX YPAaBHEHUN U Bubmorexa ITOK
pan yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas paboTa mo Teme
"MHOX€eCTBa pallMOHAJIBHBIX U
N bubmuorexa [JOK
14 JIEUCTBUTEIbHBIX YUCEIL.
https://m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHHS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aTaHUs
15 (by Kuuu. Bzaumuo o6patHbie bubmmorexa LOK
YHIIHIH. p https://m.edsoo.ru/226eeabf
byHKIIIN
I'padux kuun. O0IacThb
padu dyu Bu6nuorexa LIOK
16 ONIPEAEIIEHUS U MHOXKECTBO

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




bynknuu. [TpomexyTku

3HAKOIOCTOSIHCTBA
N . bu6mmoreka [IOK
17 HEribie i HeuErHbIC QYKL https://m.edsoo.n/ff4564ad
CreneHs C 1eNIbIM TOKa3aTeNIeM.
18 CrannmaptHas popma 3anucu bubmorexa HOK
. https://m.edsoo.ru/66446d3e
JEMCTBUTEIILHOIO YUCIa
Hcnonp3oBanue noaxonamen
19 (hOpMBI 3aMUCH ICHCTBUTEIIBHBIX bubnuorexa [JOK
YUCeIl IS PELIEHUS] IPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a/1a4 U NPEACTABICHUS JTAHHBIX
Crenennas KITUS C
20 HaTypaJILHbgily}:I LEJIBIM bubmmorexa LHOK
.. . https://m.edsoo.ru/3f25a047
noka3arenem. E€ cBoiicTBa u rpaduk
)1 Apudmernueckuii KOpeHb bubnuoreka [IOK
HaTypaJbHOMN CTENIEHU https://m.edsoo.ru/d82c36d4
” Apudmernueckuit KOpeHb bubnuoreka [IOK
HATypaJbHOHN CTEIIEHU https://m.edsoo.ru/fe7fc4db
3 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnuotexa [JOK
HATypaJbHOHN CTEIIEHU https://m.edso0o.ru/d0f0b260
24 CgoiicTBa apu(PMETUIECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOMN CTENIEHU https://m.edsoo.ru/c3389865
)5 CaotiicTBa apu(PMETUUECKOTO KOPHS bubnmnoreka [JOK
HAaTypaJIbHOMN CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupmMeTHUECKUMHU bubnnoreka [JOK
KOPHSIMU N—OW CTENIEHU https://m.edsoo.ru/54b815c5
7 JeiicTBus ¢ apupmMeTHUECKUMHU bubnuorexa [IOK

KOPHSIMU N—OM CTENIEHU

https://m.edsoo.ru/83105a0e




)3 HeticTBus ¢ apuMeTHICCKUMU bubnunoreka [JOK
KOPHSIMH N—OU CTEIICHU https://m.edsoo.ru/2ab1c7bc
29 JeiicTBus ¢ apupmMeTHUECKUMHU bubnmoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/eacb053c
30 HeiicTBus ¢ apudMeTHuaecKuMu bubnuoreka [IOK
KOPHSIMHU N—OU CTEIICHU https://m.edsoo.ru/8a5ada51
31 Pemienue uppanmoHaibHbIX bubnnoreka [HOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenue nppannoHanbHbIX bubnuorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
3 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.eds0o.ru/78d9b391
34 Penrenune nppanmoHanbHbIX bubnnoreka [JOK
YPaBHEHHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bubnuorexa [JOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduK KOpHS n-0i bubnnoreka [JOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3
37 CaoticTBa U rpaguK KOpHS n-oi bubnnoreka [JOK
CTEIICHU https://m.edso0.ru/5f29b9b5
KontponbHas padoTa o Teme
18 "ApupmeTrueckuil KOpeHb n—oif bubnnoreka [JOK
creneHu. MppanuoHanbHbie https://m.edsoo.ru/f13af630
YPaBHEHHUs U HEpPAaBEeHCTBA"
39 CuHyC, KOCHHYC U TAaHT€HC bubnuorexa [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/5f605ed0
40 Cunyc, KOCHHYC ¥ TaHTE€HC bubnmoreka [JOK

YUCJIOBOTO apryMEHTa

https://m.edsoo.ru/ec9f4d78




A1 ApKCHHYC, apKKOCUHYC U bubnunoreka [JOK
apKTaHI'€HC YUCIIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHHYC, apKKOCHUHYC U bubnmoreka [JOK
APKTAHI€HC YHUCIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
TpuronomeTpudeckas OKpyKHOCTb,
43 05 e eJIeHI/IEI: T I/II‘OHOMelr“)yI/I‘IeCKI/IX bubmmorexa LIOK
PEACTIEHHE TP P https://m.edsoo.ru/6df195a0
(yHKIUH YUCIOBOTO apryMEeHTa
TpuronomeTpudeckas OKpyKHOCTb,
44 OIII) e eneHH: I/IFOHOMeEyI/IquKMx bubmmorexa LHOK
pel . RS p https://m.edso00.ru/6b61c578
(GYHKIMH 9UCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
bopMyIbl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuorexa [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
A7 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
(bopMmyb https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
(bopmybt https://m.edsoo.ru/12d1413c
49 [Ipeo6paszoBanue bubnnorexka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [Ipeo6pa3zoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/09baSb3d
51 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
57 [Tpeo6pa3zoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 [TpeoOpa3zoBanue bubnuorexa [IOK

TPUTOHOMETPUYECKUX BBIPAKEHUN

https://m.edsoo.ru/8fa598b5




Pemennie TpUroHOMeTpUUECKUX

bu6mmoreka [IOK

54
YPaBHEHUU https://m.edsoo.ru/6baefe19
55 Pemenne TpuroHoMeTpru4eCKuX bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/65a0f2d0
57 PelieHue TpuroHOMETPUYECKUX bubnnoreka [HOK
YPaBHEHUU https://m.edsoo.ru/0d8a770d
53 Pemenue TpuronomeTpuyecKux bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemienne TpuroHOMeTprU4YECKNUX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/ebeec650
O6061IeHMEe 10 TeMaM "OCHOBHBIE BuG OK
60 TPUTOHOMETpHYECKHE (DOPMYIIBI. htlf H/I//IOTe;(a 1 Iaeddacd
S://mM.€dSo00.ru/ac44ac4C
Tpuronomerpruyeckue ypaBHEHHUS " .
KonrtponbHas pabora no reme
"®opMyJIbl TPUTOHOMETPHH.
b K
61 Tpuronomerpuueckue nomorexa LO
ypasrerns"/Beepoccniickas https://m.edsoo.ru/b46a8228
poBepoyHas paborta
HToroBas KOHTpOJIbHAsA paboTa /
bu6 OK
62 Bcepoccniickast mpoBepodHas nomroteka I
6 https://m.edsoo.ru/188bbf6e
pabota
O06006111EH1E, CUCTEMATU3ALIUS
63 3HAHMI 32 Kypc aareOpbl U Haval bubnuorexa [JOK

MareMaTuueckoro ananusa 10
KJ1acca

https://m.edsoo.ru/33e6629¢




Apudmerndeckas u
reOMEeTpHYECKast TPOTPECCUH.

bu6mmoreka [JOK

64 Henosbsopattite Mporpecciit A1 ! hitps://m.edso0.ru/d36669f8
pElIeHUs pealTbHBIX 3a1a9
MIPHUKIIATHOTO XapaKTepa
beckoneuHo yObIBarommas
65 reoMeTpruyecKas porpeccusl. | bubnnoreka [HOK
Cymma 6ecKOHEYHO yOBbIBAIOIICH https://m.edsoo.ru/1cbf72b1
TEOMETPHYCCKOHN MPOTPECCHH
bubmuorexa [JOK
06 PopMya CIOKHbIX NPOLCHTOB ! https://m.edsoo.ru/538fc437
bubmuorexa [JOK
67 PopmysIa CIOAKHBIX MPOLEHTOB ! https://m.edsoo.ru/c2627eca
O0001enne, cucreMaTA3aIus
68 3HAHUH 32 Kypc aire0psl U Haval 1 bubnnoreka [JOK
MaremaTudeckoro ananusa 10 https://m.edsoo.ru/49f1b827
KJ1acca
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka uudposbie
n/n KonrTpoabsubie IIpakruueckue  M3y4eHUs
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Crenenb ¢ pallMOHATbHBIM | bubnunoreka [JOK
IokasarejieM https://m.eds00.ru/a52939b3
2 CBoiicTBa cTeneHU 1 bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [IpeoOpazoBaHue BBIpAXKEHUH, | bubnnoreka [JOK
coJeprKallluX palluOHaAJIbHbIC CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBaHue BBIPAKEHHIA, | bubmmoreka [IOK
COJIEpKaIlUX pallMOHAIbHBIE CTENIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BBIPAKEHHIA, | bubnuorexa [IOK
COJIepKalluX paliOHaIbHbIE CTEIIEHU https://m.edsoo.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U | bubnnorexka [JOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3zaTenbHble ypaBHEHUS U | bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
g [TokazarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 ITokasaTenbHbIE YpaBHEHUS U | bubnnorexka [JOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazaTenbHbIE YypaBHEHUS U 1 bubnnorexka [JOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas GyHKIHS, €€ CBOWCTBA 1 bubnmnorexa [JOK
u rpaduk https://m.edsoo.ru/85bc8132




KonrtponbHas paborta 1o Teme
"CTeneHsp ¢ pallMOHAIbHBIM

12 nokasarenem. [lokasarenpHas bubmmorexa LOK
’ https://m.edsoo.ru/58e8e2f2
¢ynkuus. [TokazarenbHbple ypaBHEHUS
1 HepaBeHcTBa"
bu6mmoreka [IOK
13 JI
orapHgM e https:/m.edsoo.ru/3e3230d4
14 JlecaTu4HBIEC U HATypAJIbHbIE bubnunorexa [IOK
norapumsl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBanue BbIpaxeHUH, bubnuorexa [JOK
coJiep Kaliux JorapupmMbl https://m.edsoo.ru/da48154c¢
16 [IpeoOpa3oBanue BBIPAKEHHIA, bubmmoreka [IOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BEIPAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmel https://m.edsoo.ru/fe189f2d
13 IIpeoOpa3oBaHue BBIpAKEHUIH, bubnnoreka [JOK
COJIepKALIHX JIOTapU(PMBI https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckue ypaBHEHUS 1 bubnuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS 1 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudpmuueckue ypaBHEHUs U bubnnorexka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
2 JlorapudmMuueckue ypaBHEHUS U bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [IOK

CBOICTBa U rpaduk

https://m.edsoo.ru/d68bbe9d




24 Jlorapudmuueckas GyHKIHS, €€ bubnunoreka [JOK
CBOWCTBA U TpaduK https://m.edsoo.ru/9d102051
)5 Tpuronomerpuyeckue GyHKIUH, UX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuieckue GyHKINHU, UX bubnuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKIUH, UX bubnnoreka [HOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuyeckue GyHKINH, UX bubnuorexa [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepbl TPUTOHOMETPUUECKUX bubnnoreka [JOK
HEPABEHCTB https://m.eds00.ru/0c837397
[Ipumepsl TPUTOHOMETPUUYECKUX bubnuorexa [JOK
31
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
0 [Ipumepsl TPUTOHOMETPHUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso00.ru/0f903c75
KonrtponbHas pabora o Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapumuueckue ypaBHEHUS U
33 HepalI:qu()JTBa.TpI/IFOI}-’IﬁMeTpI/ILIeCKI/Ie bubmmorexa LOK
https://m.edsoo.ru/10130727
GyHKIMH 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpepriBable GyHKIINN bubmmorexa [OK

https://m.edsoo.ru/403bfb0d




35 MeTto1 HHTEPBAJIOB JJISI PEIICHUS bubmuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
Meroa UHTEPBAJIOB ISl pELICHUS bubnmoreka [JOK
36
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubmuoreka [JOK
37 Hpowssosas dynicuun https://m.edsoo.ru/0731ad3d
bubmuorexa [JOK
38 Tlpousponiast pyriin https:/m.edsoo.ru/723dd608
39 I'eomeTrpuueckuit u puzndeckuit bubnuorexa [JOK
CMBICJI TPOU3BOIHOM https://m.edsoo.ru/6¢8d36ff
I'eomerpuueckuii u puzndecKuii bubnuoreka [IOK
40 .
CMBICJI IPOU3BOIHOU https://m.edsoo.ru/a413eca9
A1 IIpou3BoHBIE 3TEMEHTAPHBIX bubnunoreka [JOK
byHKIUH https://m.edsoo.ru/c7550e5f
4 [Ipon3BOHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKUIni https://m.edsoo.ru/14ab3cdb
[Tpou3BoHas CyMMBI, IPOU3BEICHHS, bu6mmoreka [JOK
43 .
4acTHOTO (hyHKIIUMA https://m.edsoo.ru/c12a0552
m IIponsBoHas CyMMBI, TPOU3BEACHHUS, bubnuoreka [IOK
94acTHOTO (DyHKIMH https://m.edsoo.ru/d598f201
45 [IponsBogHAas CyMMBI, IPOU3BEICHUS, bu6mmorexa [IOK
4acTHOTO (YyHKIMH https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOTHON K
46 I/Ifc e OBaHmop(b K flf/i Ha bubmmorexa [TOK
A YHIEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U DKCTPEMYMBI
[Ipumenenne npou3BOIHOM K
P P 8 N bubmuorexa [JOK
47 UCCIIEIOBaHHIO (PYHKIIMM Ha

MOHOTOHHOCTBb U 3KCTPEMYMBI

https://m.edsoo.ru/a8caSad4




[Ipumenenne npou3BOIHON K

bu6mmoreka [IOK

48 HUCCIIEIOBAHUIO KIUH Ha
A (ymxn htps:/m.edsoo.ru/0b41 Tedd
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenue npou3BOIHON K
49 uccaeaoBaHuio pyHKIMN Ha Bubmorexa ITOK
i https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U DKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA buGnnorexa LIOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenune HanOOJIBIIErO U
51 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMHA HA bubmmorexa LHOK
i https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenue HauOOJIBIIErO U
52 HauMMEHBIIETO 3HaueHus1 (PYHKIUU Ha bubmmorexa LHOK
YHKR https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaUMEHBIIETO 3HaUeHUsl (YHKIIUU Ha Bubmorexa ITOK
i https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
54 HauMEHBIIETO 3HaUYeHUsl (PYHKIIUU Ha bubmmorera [TOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HanOOJIbIIETO U
55 HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA bubmorexa LHOK
i https://m.edsoo.ru/86adcbfd
OTpe3Ke
IIpumenenne IpPOU3BOIHON JUIS
P P bubnmoreka [JOK
56 HaXO0XICHUS HAaWIY4Ilero peeHus B

MPUKIAAHBIX 3a7a4ax, s

https://m.edsoo.ru/13205d80




OIpeIeTICHUS] CKOPOCTH ITpoliecca,
3aanHoro hopmyroi wim rpadpuxom

KonTponbhas pabota no teme

bubmuorexa [JOK

57 "Hpousoxnas. Tlpuverteriie https://m.edsoo.ru/f8edS99
MIPOU3BOTHOM
58 [lepBooOpaznas. Tabmuma bubmumoreka [IOK
epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabmuma bubnumoreka [IOK
1epBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WHrerpai, reoMeTpUYECKUl U bubnuorexa [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.eds00.ru/391272c9
61 WHTerpai, reoMeTpuyYeCKuil 1 bubnnorexa [HOK
(bu3nvecKnuii CMBICT HHTErpasia https://m.edsoo.ru/d359fb5f
& HuTterpan, reomeTpudyeckuii u bubnnoreka [JOK
(bu3nvecKnuii CMBICT HHTErpalia https://m.edsoo.ru/07eb464b
63 Brruncnenmne unrerpana mo ¢popmyie bubnuotexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b9b225¢3
64 Brruucnenue unTerpana no gpopmyine bubnuoreka [JOK
Herorona—Jleibuuiia https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana mo ¢popmyie bubnnoreka [JOK
Herorona—JleitOaumna https://m.edsoo.ru/f5eed075
66 Brruncnenmne unrerpana mo ¢gopmyie bubnuotexa [JOK
Hrrorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 CucreMpl TMHENHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/b648235a
68 CucremMpl TMHENHBIX YpaBHEHUN bubmmorexa [OK

https://m.edsoo.ru/5ab83864




Pemenne MMPUKIIAAHBIX 3a/1a4 C

. bu6mmoreka [IOK
69 IIOMOUIbIO CUCTEMBI JINHEHHBIX
. https://m.edsoo.ru/add65ee5
YPaBHEHUU
Pemrenne npukiagHeIx 3a1a4 C
. bu6mmoreka [IOK
70 IIOMOILIBIO CUCTEMBI JINHEWHBIX
. https://m.edsoo.ru/aa5962e1
YpaBHEHUU
CucreMspl U COBOKYITHOCTH LIENbIX,

71 paluMoOHaNbHBIX, UPPALMOHAIbHBIX, bubmumorexa [IOK
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

7 palOHAIBHBIX, UPPALUOHAIBHBIX, bubnnorexa [HOK
MOKa3aTeNbHBIX, JIOTAPUPMUISCKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

73 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnnoreka [JOK
MOKa3aTebHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

74 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnnoreka [JOK
MOKa3aTEeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Hcnonbs3oBanue rpa¢pukoB QyHKIUN bubnuoreka [IOK
JUISL pEIIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKIUN bubnnoreka [JOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 [IpuMeHeHne ypaBHEHUHN, CUCTEM U bubnnorexka [JOK

HEPAaBEHCTB K PELICHUIO

https://m.edsoo.ru/ca878deb




MaTEeMAaTHYCCKUX 3aJJa4 1 3aJa4 U3

pa3IMYHBIX 00JacTei HAYKH U
peanbHON KU3HU

KonuTponbhas pabota no teme

bu6mmoreka [IOK

8 “Wurerpai u ero np EIMCHCHHH' https://m.edsoo.ru/471¢735b
Cucrembl ypaBHeHH "
79 HatypanbHble 1 1ienble yncia B bubmumorexa [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/3ceel1327
20 HarypanbHble u niensle yucna B bubnuoreka [IOK
3a7a4ax U3 peajbHOM KU3HU https://m.edsoo.ru/a35al31d
81 HarypaneHble u nesnsie yucna B bubnuoreka [IOK
3a7a4ax U3 peajgbHOU KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky OenMMOCTH LEBIX YUCEN bubmmorexa [OK
https://m.edsoo.ru/51696a67
bubmuorexa [JOK
83 [Ipu3Haky OenMMOCTH LEBIX YUCEN
https://m.edsoo.ru/fab81cOe
84 [Ipru3HaKy JETMMOCTH LEJIBIX YUCEN bubmorexa LOK
https://m.edsoo.ru/ef2c6e43
g5 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/0312cf8¢
26 IToBTOpenue, 06o01IEHNE, bubmmorexa [IOK
cUCTEeMaTU3alus 3HaHUN. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpenue, o6o01IIEHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHWi. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 IToBTOpenue, o6o01IeHNE, bubmuoreka [IOK
cucTeMaTu3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 IToBTOpenue, 06o01IEHNE, bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHUH. YpaBHeHm{

https://m.edsoo.ru/9c44c6bea




[ToBTOpeHME, 0000MIIEHNE,

bu6mmoreka [IOK

90
cucTeMaTu3auus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpeHME, 0000MIIEHNE,
91 CHCTEMAaTH3aIusI 3HAaHUHN bubmorexa LOK
I ) https://m.edsoo.ru/a86014el
HepaBencrtBa
[ToBTOpenue, 060061IeHNE,
92 CUCTEMATHU3AINI 3SHAHUN buGnnorexa LIOK
H ’ https://m.edsoo.ru/5c45a60a
HepaBencrtBa
[ToBTOpeHme, 06001EHNE,
93 CUCTEMATHU3AINI 3SHAHUN bubnnorexa LIOK
1 ' https://m.edsoo.ru/19304aba
HepasencrBa
[ToBTOpeHME, 0000IIEHNE,
94 CHUCTEMATHU3AINI SHAHUN bubnnorexa LIOK
I ’ https://m.edsoo.ru/c3d4b282
HepasencrBa
[ToBTOpeHME, 0000IICHNE,
95 cucreMaru3anusa 3HaHUH. CHUCTEMBI bubmmorera [TOK
. H ) https://m.edsoo.ru/a20b8adc
ypaBHEHUN
[ToBTOpenue, o6o01IIEHNE,
96 cucteMaru3anusa 3HaHuH. CHUCTEMBI bubmmorera [TOK
st ‘ hitps://m.edsoo.ru/a012476d
ypaBHEHUN
97 [ToBTOpenue, o6o0IIEeHNE, bu6mmoreka [JOK
cucremaTtusanus 3HaHuil. yHKuumu https://m.edsoo.ru/d620c191
08 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
cucremaTusanus 3HaHuil. DyHKuumn https://m.edsoo.ru/7017196f
bubmuorexa [JOK
99 Hrorosas koHTpOIbHAI paboTa
p p https://m.edsoo.ru/513c9889
b K
100 HToroBasi KOHTpoOJIbHASA paboTa nomorexa LO

https://m.edso00.ru/2276973




O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl U Haval

101
MaTeMaTudeckoro aHamm3a 10-11
KJIaCCOB
O0001enue, cucTeMaTH3alus 3HaHUH
102 3a Kypc anreOpsl U Havdal

mareMaTuueckoro agaimsa 10-11

KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/3330f7ef

bu6mmoreka [IOK
https://m.edsoo.ru/cead345e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Hucna u BBIYUCIEHUS
1 OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE M JEHCTBUTENIBHOE YHCIIO,
' OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
1o BbimonuATe  apudmernyeckue omepanuM € PalUOHAIbHBIMU U
. JICHCTBUTEIbHBIMU YU CIIAMU
13 BomonHaTe npuOinkEHHbIE  BBIYMCIECHHUS, MCHOJIb3Ys IpaBUia
' OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIUYUCICHUN
OnepupoBaTb NOHATUAMU: CTEIIEHB C LIETIBIM [10KA3aTeIEM, CTAaHIapTHAS
14 ¢dopMa 3anucu 1eHCTBUTEIBHOIO YKCiIa, KOPEHb HaTypaJIbHOM CTEINEHU;
' UCIOJIb30BaTh NOIXOAAIIYI0 (POpMY 3aIIMCH IeHCTBUTENBHBIX YMCEN IS
peLIeHUs TPAKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHI'€HC ITPOU3BOJIBHOTO
1.5 yria; HCIOJb30BaTh 3allUCh IPOM3BOJIBHOIO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTb TNOHATUSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
2.1 L[E€JI0€, PalHMOHAIBHOE, HMPPALMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BbimonuATe npeoOpa3zoBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUH U
. penarb TPUrOHOMETPUYECKHUE YPABHEHUS
BelimmonsaTe npeobpazoBaHus LETBIX, panoOHaIBHBIX u
2.3 UPPALMOHAIBHBIX BBIPAXKEHUM M pEIIaTb OCHOBHBIC THIIBI IENbIX,
palMOHANBHBIX U UPPALMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB
4 IIpuMeHATH ypaBHEHUS U HEPABEHCTBA JJIS PELICHUS MaTEMAaTUYECKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU
Y MonenupoBaTh peajibHble CUTYallMd Ha SI3bIKE alreOpbl, COCTAaBIISTH

BBIPpAXKCHUA, YpaBHCHUA, HCpPAaBCHCTBA 10 YCJIOBUIO 3aJga4u,




HCCIICA0BATh IOCTPOCHHBLIC MOJCIN C HCIIOJB30BaHWEM allrapara

anreOpbl
3 @OyHkmn u rpadguku
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 o0acTh ONpeAereHus U MHOXKECTBO 3HAU€HUM (QYyHKUUU, Tpapux
¢GyHKIMH, B3aUMHO 00OpaTHBIE (PYHKINH
32 OnepupoBaTh MOHATUAMHU: YETHOCTH M HEUETHOCTh (DYHKIUH, HYIH
' (GyHKLUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 Crpouthb M uuTaTh TpaQuUKH JIMHEHHON (QYHKUIUHM, KBaJAPaTUIHON
' (GyHKLNH, CTENEeHHON (QYHKIMU C LIeTIbIM 0Ka3aTesieM
Hcnonb3oBare rpaduku (QyHKIOUE A8 MCCIEAOBaHHUS IPOLIECCOB U
15 3aBHCUMOCTEN MpHU pElIeHUH 3a7ad U3 JIPYrux y4eOHBIX IPEIMETOB U
' pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJIIaMH 3aBHCHUMOCTH MEXKAY
BEJIMYUHAMU
4 Hayana maremaTndeckoro ananusa
il OnepupoBaTh MOHATUSAMH: IIOCIIECAOBATEILHOCT, aprU(MeTHdecKas U
' reoMeTpHuecKas IPOrpeccuu
OnepupoBaTb MOHATUAMHU: OECKOHEUHO YOBIBaoIlasi reoMeTpuyecKast
4.2 mporpeccusi, cymMMa O€CKOHEUYHO YOBIBAIOUIEH TIeOMETPUUECKOM
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonbs30BaTe CBOMCTBA IOCIENOBATEIBHOCTEM W IPOTPECCHM  UIS
' peleHns peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEPALIUU HAJl MHOKECTBAMU
Mcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar A OMHMCaHUs
5.2 peasIbHBIX TPOIIECCOB M SIBJICHUH, MpPH pPELIEHUU 3anad U3 APYrux
y4eOHBIX IPEMETOB
53 OnepupoBaTh MOHATUSMHU: OINpEAENeHUEe, TeopeMa, CIIEJCTBHE,

11 KJIACC

JA0Ka3aTCJIbCTBO




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

1

Yucaa v BEIUMCIICHUS

1.1

OHepI/IpOBaTB IMOHATHUAMU. HATYpPaJIbHOE, LCJIOC YHCIIO, UCIIOJIb30BaATh
IMPpHU3HAKKW ACIUMOCTHU LCJBIX YHUCCII, PA3JIOKCHUC YUCJIa Ha ITPOCTHIC

MHOXHUTCIN JI pCUHICHUA 3a1a4

1.2

1.3

OHepI/IpOBaTB IOHATHUEM: CTCIICHD C pallMOHAJIBHBIM I1IOKa3aTCJIEM

OHepI/IpOBaTB IIOHATHUAMMU JIOFapI/I(l)M qucJa, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(PMBI

VYpaBHEeHUs U HEPABEHCTBA

2.1

[IpumeHsTh CBOWCTBAa CTEMEHM JUIsl MPEOOpa3OBaHMS BBIPAKEHUH,
OTIEpUPOBATH MOHATUIMH: MMOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO;

peuIaTb OCHOBHBIC THUIIBI ITIOKA3aTCJIIbHbIX ypaBHeHI/Iﬁ H HCPABCHCTB

22

23

24

BoinmonusaTe npeoOpa3zoBaHus BBIpAKEHUH, coAepKaluX Jorapudmel;
ONEpPUPOBATH  MOHATUSAMHU:  JIOTApU(PMHUECKOE  YpaBHEHHE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTApU(PMUYECKUX YPAaBHEHHH U

HEPABEHCTB
Haxonuts pemenust mpocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
peluIeHne; UCIO0Ib30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN JUIS pEeLICHUS

MPaKTUYCCKUX 3a1a4d

2.5

2.6

Haxoaute peHiCHUsd HpOCTCfIIJ.IHX CHUCTEM H COBOKYHHOCTCﬁ

palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

MopenupoBaTh peajbHble CUTYallMH Ha SI3bIKE anreOpbl, COCTaBIATH
BBIPA)KEHM S, YPABHEHM S, HEPABEHCTBA U CUCTEMBI IO YCIIOBUIO 3aJa4H,
HCCIEA0BaTh ITOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM arapara

anreOpbl

OyHKIUH U TpapuKH

3.1

OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIHS, TNPOMEKYTKU
MOHOTOHHOCTH (DYHKIIH, TOUKH SKCTpeMyMma (YHKIMH, HauOOJbIlee 1
HavMeHblIee 3HaueHUs QYHKIIUH Ha IPOMEXKYTKE; UCTIOJIb30BATh UX JUIs

ucclieioBaHus PyHKIUH, 3aJaHHOI rpadukom




OnepupoBaTh MOHATHUAMU: TPAPHUKHU TTOKA3ATEITHHOM, JTOrapu(hMUIECKON

32 U TPUTOHOMETPUYECKUX (YHKLMI;, M300paXkaTh UX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIOJIb30BATH JJISl PEIICHUS] YPABHEHUIN U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKd JIMHEHHBIX
33 YPaBHEHUN M MCIIONB30BAaTh MX JUISl PELIECHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku GyHKUMN U1 HCCIEAOBaHMS IMPOLIECCOB U
. 3aBUCUMOCTEH 13 JPYruxX y4eOHBIX TUCIHUILIINH
4 Hauana maremaTn4eckoro aHaiansa
OmnepupoBaTh MOHATHAMHU: HENpepbIBHAS (YHKIMSA, POU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN U (U3MUYECKUN CMBICT
IIPOU3BOHOM JIJIs PELICHHUS 3a1a4
42 HaxoauTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEIECHHS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh MPOM3BOMHYIO JUIS HCCIIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, [IPUMEHATD PE3YJIbTAThl UCCIIEIOBaHU
K IIOCTPOCHUIO TPauKOB
44 Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXKIECHUS HAWIYYIIEro pelieHUs
' B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4ax
45 OnepupoBaTh MOHATUSAMHU: IEpPBOOOpa3Has M MHTErpayl; MOHUMATh
. reOMeTpUUYECKUN U GU3NYECKUI CMBICI HHTErpaia
16 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
' uHTerpai no gopmyne Hetotona — Jleitbuumna
47 Pemats npukiiagHble 33124, B TOM YHCIIE COLIMANIBHO-3KOHOMHYECKOT O

n (I)I/I?»I/I‘ICCKOFO XapaKkTepa, CpeACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucina 1 BEIUMCIIEHUS

Parmonanbupie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, IPOIECHTHI,

OeckOHeYHbIe  MepuoAuYeckue apodu. ApudmMeruyeckue Omepanuu ¢

1.1 panroHaTbHBIMU YHCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpakeHH. [Ipumenenue
ApoOell ¥ MPOLEHTOB Ul PelIeHUs NMPUKIAJHbIX 3a/1a4 U3 pa3IMuyHbIX OTpaciiei
3HaHUH U PEaJIbHOM KU3HU
JelictBuTenpbHble  4yMclia.  PalMOHaJIbHBIE W HMPpPALMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu C JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIUHCIICHUS], IPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenenp c nenslM nokasaresneM. CranaapTHas Gopma 3ammcu J1eHCTBUTENBHOTO
1.3 yrcia. Vcrnonp30BaHue OAXOAAIICH (GOPMBI 3aIUCH JEHCTBUTEILHBIX YHCEN JJIS
pelIeHNs IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX
14 Apudmernueckuil KopeHb HaTypaibHOH crenenu. [leiicTBus ¢ apudpmernyeckumMu
' KOPHSIMHU HAaTypajIbHON CTEIIEHU

s CuHyC, KOCMHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs

55 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYJIbI

53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
' HUHTEPBAJIOB

24 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB

2.5 Pemrenne nppaiimoOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB

2.6 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN

57 [IpumeHeHne ypaBHEHUN M HEPAaBEHCTB K PELICHUIO MAaTeMaTHYECKHX 3aJad U

' 3aJa4u U3 pa3IMUHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIMH U TpaduKH
31 Oyukuus, cnocoObl 3aganus ¢GyHkuuu. ['papuk Qynkunu. BzanMHo oOpaTHbie

byHKIIUU




OO6mactp omnpezeeHuss ¥ MHOXKECTBO 3HadeHud OGynknuu. Hynmun dyskmmm.

32 [TpomexyTKH 3HAKONMOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
33 Crenennas ¢yHKUMS C HaTypaJbHBIM M LEJBIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
Y Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX QYHKLIUMN
' YHUCJIOBOI'O apryMEHTa
4 Havana maremaTn4eckoro aHanmusa
i1 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHMs IMOCeNoBaTeIbHOCTEH. MOHOTOHHBIE
' IIOCJIE0BATEIBHOCTH
Apudmerndeckass W TeoMETpUYecKash Mporpeccuu. beckoHeyHO yObIBaromias
42 reomerpuueckas nporpeccus. Cymma O€CKOHEUHO yOBIBarOLIeH reoMeTpudecKoi
' nporpeccun. dopmysia CIOXKHBIX IPOLEHTOB. Mcnosib30BaHME NPOrpeccHH JUIst
pELIEeHNs PEANIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepauuu HaJx MHOXecTBaMu. [luarpammsl Oiiepa — BeHHa.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOI'O arapara JJisi ONHCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [TPEIMETOB
5.2 Omnpenenenue, Teopema, CIEeICTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYypajIbHbIE JOrapu(MbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaXeHH, CoepKaLUX JOrapu(pMbl
> [TpeoOpa3oBanHue BBIpaXKEHUN, COAECPIKAIINX CTENEHH C PAllMOHAIBHBIM
' ITOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA




CucteMbl JIMHEHHBIX YpaBHEHUMW. PellleHWe MNpUKIaAHBIX 3aJad C TMOMOILBIO

20 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
53 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U peaslbHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuonmueckne QyHkiuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIMH.
3.1 Maxkcumymbl 1 MUHUMYMBI GyHKunu. HanOospliee W HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
32 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadkoB QYHKIUH 1S pelIeHus YpaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnons3oBanne rTpadukoB (QYHKIWA JUIS  UCCICJOBAHHS IPOILECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT NPH PELICHUH 3aJad U3 JPYTruX Yy4eOHBIX
IIPEAMETOB U pPEaIbHOM KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICI IPOU3BOIHOM
43 ITpousBosHbIe 3neMeHTapHbIX (GYHKUUH. DopMysbl HAXOXKAECHUS MPOU3BOAHOM
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIUI
[IpumeneHne npou3BOJHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4eHNs (PyHKIMHN Ha
OTpe3Ke
[IpumeHeHne mNpPOU3BOJHOM JUIsI HAXOXKJIEHUS HAWIY4YLIero peleHus B
4.5 NPUKJIAJHBIX 3aJadax, MJI1 OIpPEIEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit uu rpagukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpuyeckuii 1 Gpu3nveckuii CMbICI. Brranciaenue nuterpaina no

dhopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKcHMoMa, TeopeMma, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JT0KA3aTEIbCTBO,
PaBHOCHUIIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; yMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOMOJIOKHOE YTBEPXKICHHE,
IPUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHIYKIIUU; TPOBOIUTH JIOKA3aTECIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPpaBHUJIbHOCTDb
pacCyXJCHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHUEC HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHU 3a/lad, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX MPEIMETOB; YMEHHUE OIIEPUPOBATH MOHITUAMU: Tpad), CBI3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IIJIOCKOCTH; YMEHHME 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJBIM MOKa3aTeNleM, KOPEHb HATypalbHOM CTENEHHU, CTETIEHb
C palMOHAJIBHBIM  TIOKa3aTeleM, CTEeNeHb C JIeWCTBUTEIBHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOMIYJIO, PallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IEIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOIIUIl IeTUTeNh U HAaMMEHbIIee
oOmee kpaTHoe, aroput™ EBKiHIa mpu pereHnn 3aaa4d; 3HaKOMCTBO
C pa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMH CUHUCIICHHS; YMEHHE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO
CTeTeHsIMH U JiorapudmMamu, mpeodpa3zoBaHus APOOHO-PAITMOHATIBHBIX

BBIPQ)XCHUI; YMEHUE ONEPUPOBATH MOHATHIMU: ITOCIIEI0BATEIBHOCTD,




apupmeTHueckas ~ Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHeuyHO yOBIBaroIasi TreoMeTpudecKkas MpOrpeccus; yMEHHUe
3aJaBaTh  IIOCJEIOBATEIbHOCTH, B TOM YHUCIE€ C IOMOIIbIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEPUPOBAaTh  MOHATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas MU anredpaumyeckas); yMeETb
MPOU3BOIUTH apUPMETHUYECKHUE AEUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  NPUMEPbl  HUCHOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh IMOHATUSAMHU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/ILIGCKI/Iﬁ CMBICJI OITPEACTIUTEIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIC,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPHUIECKHE
YPaBHEHUs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHME OIIEpUPOBAThH
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C IapaMeTpoOM; IIPUMEHSTh
YPaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS MAaTEMATUUECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTel HayK! U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
(GyHKIIMH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HaUMEHbIIIEe 3HAUCHHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpadpuka ¢GyHKOUM, TepBas W BTOpas MpPOU3BOAHAs (YHKIUH,
reoMeTpUUeCcKUil 1 (PU3MUECKUI CMBIC TPOU3BOHOM, TEpBOOOpa3Hasi,
OnpeAeNEHHbId HMHTETpall; YMEHHE HaXOJuUThb AacCUMMOTOTHI TIpaduka
(GYHKIMU; YyMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHH, HAXOUTh ypaBHEHUE KacaTelIbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOJIHBIE SJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh IMPOU3BOJIHYIO Ul HCCIEAOBAHUS
(GyHKIMH, HAXOUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIIHIA;
CTpOUTh TIpaUKM MHOTOUYJIEHOB C HCIOJIb30BAaHHWEM  armapara
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSTH IPOU3BOAHYIO JUISl HAX0XKICHUS

HaWJIydqmero peucHUusA B IMPUKIAAHBIX, B TOM YHUCIC COLHUAIBHO-




SKOHOMHUYECKHUX B (PU3NUYECKUX 3a7a9ax; HAaXOIUTh TUIOIAAN U 0O0BEMBI
(Guryp ¢ TOMOIIBIO HHTETpaja; MPUBOIUTH IPUMEPHl MATEMATUIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX ypaBHEHUIN

YMeHue onepupoBaTh MNOHATHAMM: Tpaduk ¢GyHKUMH, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKUUN, TUHEHHAs QYHKUUS, KBaApaTHIHAs
byHKUMsA, — panMoHadbHas — (QYHKOMSA, — CTeNeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHE (DYHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUIMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN U3yYCHHBIX (PYHKIUI, BBIIOIHATH MPeoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh IPaGUKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, U PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEX]y BETMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku GpyHKIMIA 1151
peleHys ypaBHEHUH, HEpaBEHCTB U 33/1au ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHU,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTY, CTOUMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS JMUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABISATh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI II0 YCIIOBUIO 3aa4, UCCIEI0BATh IMOJy4YCHHOE PELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
peanbHbIE CUTYyallMd HA SA3BbIKE MATEMATUKHU; COCTABIIATH BBIPAXKCHUSA,
YPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/auH,
HCCIEA0BAaTh IIOCTPOECHHBIE MOJENM C HCIIOJIb30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSAMH: CpelHee apu(METHUYECKOE,
MearaHa, HauOoJblllee ¥ HaMMEHbIIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApPTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa,; yMEHHE MW3BIIEKaTh,
WHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYIO0 B TabiIuIax, Ha
nuarpammax, rpadukax, oTpakarolyto CBOMCTBA peasIbHBIX MPOLIECCOB
U SBIEHUHN; NPEICTaBIATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
auarpamM; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM 4YHCIE C
MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadMuecKd HCCIIEOBaTh COBMECTHBIE HAOJIOAEHUS C MOMOILBIO

JarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun
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YMeHnue onepupoBaTh MOHSATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIYyYailHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(bopMyJIBI CIOKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, (GOpPMYIly MOIHON
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GopMyJBI; OIICHHWBAaTH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEpUPOBATh TMOHATHSMM: ClydyailHas BeJIMYMHA, paclpeiecHue
BEpPOSITHOCTEH, MAaTEMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4aiHOM BENWYMHBI, (YHKIUU pacrupeiesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesnelnieHuid; yMEHHE UCIOJb30BaTh CBOWCTBA  M3YYEHHBIX
pacrpeesieHuid Ui pelieHus 3a71a4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI;, YMEHHE
MPUBOJUTh HNPHUMEPHl MPOSIBICHUS 3aKOHa OOJBIIMX YHCET B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepectaHoBok; OmHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(1)aKTI)I " pacCCyKACHUA IJId pCHICHUA 3a/iad; OUCHHUBATL BEPOATHOCTU
pEaIbHBIX  COOBITUH; COCTaBJSITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHne onepupoBarTh IOHATUSMH: TOYKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yroi,
JNBYTPAaHHBIA Yroj, TPEXTPaHHBIM YIoJl, CKPEIIMBAKOLIUECS IpPsMBIE,
MapaJuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy MPSAMBIMHU, YroJI MEXAY HPSMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUAE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
NPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3a7ay HM3y4eHHble (DaKThl U TEOPEMBbl IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAL (GUTYpBI, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenure], npusMa, nupamuaa, ¢Gurypa U MOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, Mmioaib

MOBEPXHOCTH MHUpPAMUAbI, TPU3MBI, KOHYyca, IIMIMHIpPA, 00bEM KyOa,
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MPSIMOYTOJIBHOTO Tapajulefienunena, TUpaMubl, TPU3Mbl, IUIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEUYEHHUS] KOHYCAa U LIMJIUHAPA,
napajuiefibHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOTpaHHHKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETpPUYECKUX (uUryp,
CaMOCTOSITENTbHO (OPMYJIHPOBATH OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T['C€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM ONPOBEPraTh HX; YMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO pPa3IUYHBIM TMPU3HAKAM, BBINOIHSITH

HGO6XOHI/IMBIG JOIMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHue omnepupoBaTh TOHSTHSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
MapajuieIbHbIN TePEHOC, CAMMETPHS Ha IIOCKOCTH M B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BATh T€OMETPUUYCCKHUE OTHOIICHUS
MpU PEIICHUH 3a/1ad; HaXOAUTh I€OMETPUUYECKHE BEIMYHMHBI (IJTMHA,
yroJi, IUIOmaab, O0BbEM) MPU PEIICHUU 3a7ad W3 JPYTUX YUCOHBIX
MIPEIMETOB U U3 PEalbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKIE
BEJIMYUHBI (JIJIMHA, YTOJ, TUIOMIaAb, 00BEM, TUIOMAAL MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (OPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUIOMAIL CPEPHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNienumesa, MTUpaMubl, MPU3MBbI,
UWIMHApA, KOHYyca, IIapa; yYMEHHWE HaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMmenue OIICpHUpPOBATH IOHATHUAMMU: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATBI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 1O
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJIb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHune BbIOMpaTh TONXOMSIIAA METOJ Ui PEIICHHS 3a1a4H;
IIOHMMAHUE 3HAYMMOCTH MATEMaTUKU B M3YYEHUHU NPUPOIHBIX U

06HIGCTBCHHI)IX mponeccoB u ﬂBHeHHﬁ; YMCHHUEC pacCliO3HaBaThb




IIPOSABJIEHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHE IPHBOJUTH
IIpUMEPbl MAaTEMaTUYECKUX OTKPBITMM POCCUMCKOM M MHUPOBOM

MaTeMaTH4YeCKOM HAayKH



HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA EID

IO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Hucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEll
- Parmonanbheie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOLIEHTHI, 0ECKOHEUHBIE
' nepuondeckue Apoou
13 Apudmerndyeckuii KOpeHb HATypalibHOW cTemeHd. JeHCTBHS ¢ apuMeTHUECKUMHU
' KOPHSMH HaTypaJIbHOU CTEIICHU
14 Crenenp ¢ nensiM nokasareneM. CTENEHb ¢ palMOHAIBHBIM IOKa3areneM. CBolcTBa
' CTENEeHU
s CuHyC, KOCUHYC U TAaHT€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC
' YHCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JTOrapH(pMbI
JlelicTBUTENnbHBIE YKcaa. ApupMeTHYECKHe ONepaluy ¢ JeHCTBUTEIBHBIMU YHCIAMHU.
1.7 [TpuGnmxEHHbIC BBIYMCICHUS, MTPABUIA OKPYIJICHUS, TPUKHUIKA U OICHKA pe3yibTara
BBIYHCIICHUM
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomMmrmnekcHele yncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppaunoHaibHbIE YpaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbpie HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuia cucTeMbl JIMHEWHBIX YpaBHEHUN. ONpeneuTeNb MaTpULbI
3 OyHKIMH U TpaduKH




OyHKIUA, crnocoObl 3amanus (QyHkiuu. [paduk QyHkmuu. BzaumaO oOpaTHBIC

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKINMN
OO6nacth onpeseneHns 1 MHOKECTBO 3HadeHuH pyHkmu. Hymu pynkuuu. [TpomexxyTku
3.2 3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH PYHKIIMHU. MaKCUMyMbl U MUHUMYMBI
¢byakuu. Hanbomnpiiee 1 HauMeHblee 3HaYeHe (PYHKIUU Ha MIPOMEKYTKE
3.3 Crenennast (yHKIUS C HATYpaJIbHBIM H IEIBIM MMOKa3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpadyK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKH
3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (QYHKIMHA, HETIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUsI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[Ipumenenne NPOU3BOAHON K HCCIENOBAHUIO (PYHKIMM Ha MOHOTOHHOCTh H
4.2 sKkcTpemyMbl. HaxoxaeHue HauOoONbIIEro M HAaUMEHbBINEro 3Ha4deHHs (QYHKIUU Ha
OTpe3Ke
4.3 [lepBoobOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa u Hauajia MaTeMaTUYECKOTrO aHallu3a, reoMeTpust. Anredpa
M Hayajga MareMmarudeckoro anammsa. 10 kiacc: yueO.qis o0iieoOpa3oBar.
opranu3anuii:0a3oBeii 1 yrayon.yposau/FO.M. Konsrun, M.B. Txkaués, H.E.
dEnoposa, M.U. [llabyraun-M.: IIpocBemenue, 2020

MareMatuka: anrebpa U Hauajga MaTeMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa
W Havajla MaTeMaTudyeckoro anaiam3a. 11 kmacc: yueb.mns o01meoOpas3oBar.
opranu3zanuii:0a3oBeii 1 yrayona.ypouu/FO.M. Konsrun, M.B. Txaués, H.E.
dEnoposa, M. . lllabynun-M.: [Ipocsemenue, 2020

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

Mopakosuu, A. I'. Anre6pa u Hayaia MaTEMaTUYECKOTO aHaln3a. ba3oBblit
ypoBeHb. 10 kinacc. Metoandeckoe noco oue st yuutens / A. I'. Mopakosuy, I1.
B. CemenoB. — M.: BUHOM. Jlabopatopus 3uanwmii, 2020.

Maremartuka: anredpa u Hayajga MaTeMaTHYEeCKOTO aHaJIu3a, TeOMETPHSI.
AnreOpa ¥ HavyaJla MaTeMaTHYECKOTo aHajan3a. ba3oBsiil ypoBens: 11 kimacc:
Metoaudeckoe nocooue / E. B. bynko, A. I'. Mep3isik, B. b. [Tonouckuit, M. C.
SAxup. — M. : Benrana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
DO0P. "Anre6pa, 10kmacc",

D0P "Anrebpa, 11 kmacc",



Tpenaxep "Ob6nako 3HaHui" Maremaruka 10,

TpeHaxep "Obnako 3Hanuit" Maremaruka 11,

Maremartuka. Anrebpa 1 Hayalla MaTeMaTuyeckoro anu3a HTepakTuBHbIC
3aganus. 10 kiacc

Maremartuka. Anredpa 1 Hayajla MaTeMaTU4ecKoro anu3a HTepakTuBHbIE

3amanus. 11 kmacc



yueOHOro npeamera «I'eomerpus. bazoBblii ypoBeHb»
st ooygaromumxest 10-11 kmaccoB
HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMeTpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YJarOITIXCS.

HEJN U3YUYEHUSA YYEBHOT'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
MPEAMETHBIX PE3YyJIbTaTOB OOYYEHUs] T€OMETPUU B HAMPABJICHUU JUYHOCTHOIO
pa3BuTUsg oOydaronuxcsi, GopMupoBaHUs (PYHKIMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABWIbHBIX MPEIACTABICHUN O CYIIHOCTH U TMPOUCXOXKICHUU TE€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHUS
MaTeMaTUYECKON HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MATEMATUUYECKOTO MOJICITUPOBAHHUS B HAYYHOM MMO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUalTUXCsl, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IecTBE.

['eomeTtpust siBisieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLIUIUINH €CTECTBEHHO-HAYYHON HAIPABIEHHOCTH, TAK U TyMaHUTapHOM.

Jlornyeckoe MbIIUIeHHE, (GOpMUPYEMOe TPH H3YYCHHH OO0y4YarOIIUMUCS
MOHATUMHBIX OCHOB T€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUYECKUX YTBEPKIACHUN
B XOJIC pelIeHUs] TeOMETPUYECKUX 3ajady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOro ObITusA, (opMma
OTPAKECHUSI OKPYKAIOIIET0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOU U TPYIOBOM ESITEbHOCTH, SBIISIECTCS



OJHUM M3 TPO(ECCHOHATBHO BaXKHBIX KadyeCcTB, IMO3TOMY aKTyalbHa 3a/aya
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAOJDKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
cennPUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, oHM NMEIOT BO3MOXKHOCTh H3YYUTh T€OMETPHUI0 OoJiee TITy0O0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUECKUX 3HAHUSX B
po(hecCUOHATIBHOM e TENbHOCTH.

JlocTmKeHre LelnM OCBOCHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEILICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISItOTCS:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpoOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMU PEIIEHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKaX U TeJlaX BPaLICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJIECHUE  QJITOPUTMAMH  PEUICHHs  OCHOBHBIX  THIIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTePEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTMBHOCTH, UCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBanue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET IPOTEKAHNE MHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K JTAJIbHEUILIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a]a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NIPOBOJUTCS C OMNOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepikaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneN€HHbIM [0 TroJaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOydaroluXcs, pacuupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
Ha u3yueHue reometpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Henenmo B 11 kiacce, Bcero 3a Ba rojia ooydenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajulelibHble M CKpeluBaroumecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTU. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YrOJd MEXAY NpPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MTapaJlIeIbHBIX
iockocteit. [IpocTeiine mpocTpaHCTBEHHbIE (DUTYpPHI HA TIOCKOCTHU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOi
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXAY IMPSIMOH U
IUIOCKOCTBIO;  JBYIPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 IJIOCKOCTH, MTPOEKIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEMN: MPU3HAK IMEPHEHAUKYISIPHOCTU JIBYX ILUIOCKOCTENW. Teopema o TpEx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAsA ITIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajyieJienune]; 1 ero cBoucrtBa. [lupamnpa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE NMUPAMUbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasg MnupaMuaa. OJEMEHTbl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUJIbHAS THUPAMUJA; NPaBWIbHAs TPEYrojbHAs NUPAMUIA W IPABUIIbHBIN
terpa’ap; kyO. IlpencraBieHue o TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTH CHMMETPUU B MUPAMHIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHHUKAX.



Brruucnenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, MWAroOHaNH, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
oA yceu€HHou nupamupl. [loastue 00 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KJIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW MOBEpXHOCTU. [lunmuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
IIOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
Y OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI0IA/1b CEephI.

N3o0pakeHue Tell BpallleHus Ha TJI0OCKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu tesn BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwmHApa (MapaJlieIbHO U IEPIICHIUKYIISIPHO OCH), CEUYEHUsI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Lapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. PemeHue 3amay, CBSA3AaHHBIX  C
IIPUMEHEHUEM TIpaBUJl JACUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToll Mexay BekTopamMu. CKalSpHOE MNPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATHBI
JINUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocss Kak akKTUBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHUUCKOTO OOINEeCTBA, TNPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpolLenyp TpaXJaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MaT€MaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]a4, PEILIEHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMaTHYeCKHUE 3HAHHUS B
MHTEpecax 3J0poBoro u 6e3omnacHoro odpasa »u3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peanu30BbBIBATH COOCTBEHHBIC IKU3HCHHBIC TUJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYEeCKOMY OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU MXU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpHEHTalleld Ha TMPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM JJIS pEUIeHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JITAHUPOBAHUS MMOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIE/ICTBUMN JUIsI OKPY>KArOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 TIO3HAHWS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM TMPAKTUKH, MMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTHS U 3HAYUMOCTH IS Pa3BUTHS [UBUJIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTNEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0bOecneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJ1accu(UKalumy, OCHOBAaHMS JUIsi O0OOOUIEHUST M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEoOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUI, YMO3aKIFOUEHHI 10 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbBIOMpaTh crmoco0 pemieHus y4eOHOM 3adaun (CpaBHHMBATHh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SABJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIITH Ae(PUIMTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLCHUBATH HaAEKHOCTD uH(popMaluu o CaMOCTOATEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC Ha TTIOMCK
pPELIEHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXIACHUAMH JPYTUX
YYaCTHUKOB JHaliora, OOHapyXUBaTh Pa3UdyHe U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOM popme popMyTHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENIHLHO BEIOMPATH OPMAT BHICTYTICHHUS
C Y4€TOM 3aj1a4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHIYaIbHON
paboThl MpU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0 COBMECTHOM  paboTHhI,
pacnpenensiaTth BUABI padbOT, JOrOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» W WHBIC); BBIMOJHATH CBOIO YacTh pabOThIl U
KOOPJIMHUPOBATH CBOU JIEUCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMK TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuusepcanvnuvie pecynamuensle oelicmausi, obecneyusaom hopmuposarie
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUSI 3a]1a4, BIOUPATh CIIOCO0 pelIeHHUs
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCO0AMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPH PELIEHUH 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSIM, OOBACHATH
IPUYMHBI JTOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTATOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYJISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBats B3aMHOE pAacCHOJIOKEHHE MPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yTIia; JMHEWHBIH Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIBHBIN Napajljiesienunen, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBAaHHS  JUIS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPAaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM  CII€JOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUIESCKUX BEIMYUH MO 00pas3iam Win
QITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaH/JAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIUYMCIICHUE PACCTOSHUNA MEXIY JBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3aaun Ha HaXOXKJICHHE TEOMETPUUCCKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTUYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTHYECKUX 3aJad Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMMMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) C IpuMeHeHUEM (POPMYJT; BEIYUCISATH COOTHOIIIEHUS MEXKTY TIIOMIATMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OChb M
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUH (PUTYPHI.



W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensTh reomeTpuueckue (HakThl 7151 pEIICHHUS CTEPEOMETPUUYECKUX 3a/1ad,
MPEANOJIAral0IINX HECKOIBKO IIArOB PEIICHHUS, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (opme.

[IppuMeHATP MPOCTEHININE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTh NpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE H
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPHUMEHSITh HM3YyYCHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHHS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha A3BIKE TEOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUUHH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHJPUYECKAss MOBEPXHOCThb, OOpasyrolue
WIMHIPUYECKON IOBEPXHOCTH; IMJIMH/]IP; KOHUYECKAasl TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILIEHUSI.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TIOBEPXHOCTEH Tel  BpalleHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOI'PAHHUK, BIIUCAHHBIN B CPepy 1 ONUCAHHBIH
okoJ10 cpepsl; cepa, BuCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BBIYUCHATE COOTHOIICHHSI MEXAY IUIOIIAIMU MMOBEPXHOCTEH U 00bEMaMu
MOJO0HBIX TE.

N300paxaTh u3yyaemble (UTYypbl OT PYKH U C HPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTb CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH U MNpeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.



OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE IEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaIAt0T.

[IpuMeHsTh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (HpakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEANO0JIATalOINX HECKOIBKO 1IIar0OB PELLICHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPIMHATHOTO METOAA.

Pemlarp 3azauyM Ha J10Ka3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HaXO0XJI€HUE F€OMETPUUECKUX BEIMUYMH 0 00pa3naM WiIH alropuT™MaM, NPUMEHSS
W3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJYyYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE TOHATHS B IPOLECCE IOUCKA PEMICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
1 B 10
BEAICHHE B CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
4 VYTriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1 Bubmiorexa OK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
6 OOBEMEI MHOTOTPaHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
P ' P A https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©1a BpATleHIT https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
" 1
2 OOBEMEI Ten > https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 BekTopbl u KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 | bubmuoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabnbie IlpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MIOHATUS CTEPEOMETPUU:
TOUKa, IpsiMasi, MJI0CKOCTb,
npocrpancTso. [IpaBuna
bu6mmoreka [IOK
n300pakeHNs Ha PUCYHKAX: 1

https://m.edsoo.ru/aecc77cd

M300paKeHUs IIIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIHbI OTPE3Ka

[TonsaTHa: nepecekaromuecs
bu6mmoreka [IOK

2 IUIOCKOCTH, IIEPECEKAIOIINECS 1
P m https://m.edsoo.ru/2d8a9¢99

npsamMas U I0CKOCTb

[TonsaTHA: nepecekarommecs

IJIOCKOCTH, MIEPECEKAOLIUECS 1 Bubmmorexa LIOK

> 1P https:/m.edsoo.ru/db685¢73
npsiMasi ¥ TIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha | bubnuoreka [IOK
PHUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTeKax
HauanbHble cBefieHus 0 KyOe u

. bubnmoreka [JOK

nUpaMyuie, UX pa3BEPTKH U MOJIEIH. 1

https://m.edsoo.ru/b30dff38

CeueHnss MHOTOTPaHHUKOB




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICHL I MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CJHEACTBHUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MEPECEKaroIunecs, bubnnoreka [JOK
MapajuleIbHbIE ¥ CKPEIIUBAIOIINEC https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [OK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

https://m.edsoo.ru/93ad36b3




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edso0.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuieNibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LIOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHHE CEaCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoeHune ceuenui
TpoeHHe cenetmH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
P . P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnoreka [HOK
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/635c¢5087

29 Teopema o npsimoii bubnnoreka [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU 10 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT IMPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[IepneHuKynsp ¥ HAKJIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSMOM 110 https://m.edsoo.ru/a5Sb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue oT IpsIMOi 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnnoreka [HOK
JIBYT'PaHHOIO yIia https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
P p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NMEPICHANKYISIPHOCTH bubnmorexa LIOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 1| Egﬁas neynefl HUKYJISIPHOCTH bubmmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHAnKyIIpax bubmmorexa LIOK
P B P JUKYTIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubnmorexa LOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmoreia LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/9f246736
KonTponbHas padboTa no remam
44 "[leprieHIUKYIAPHOCTD MPAMBIX U bubanoreka [JOK

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3




Iloustue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P ’ e https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronbpHast npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
46
HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuiaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
bu6mmoreka [IOK
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH
https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPABUIbHAS U
yCeu€HHasi nupamMuaa
[IpaBmiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOIO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTad3/ bubmmorexa [OK
P ' P, https://m.edsoo.ru/a0fddSbf
JOJEKA’AP U UKOCADIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHS OTHOCUTEIIBHO TOUYKH, bubnnoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9




napajiiCcnuieaax, mpaBuIbHbBIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: pEOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJd, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAb OCHOBAHUI Enbmorexa IOK
P ’ tman . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D man https://m.eds00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTHPaAMU/IBI
55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
" bubnuotexa [JOK
56 I1 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0né
PEM THPaMHIH https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI Eubmorexa IIOK

https://m.edso0o.ru/79853608




bu6mmoreka [IOK

62 O0bem npr3vbl ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHmEe, 0600IIEHNE
65 CHCTEMAaTHU3allKs 3HAHHIA. | bubmuoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3als 3HAHHH.
Beruncnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMA
bu6mmorexa [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 0600611IEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex/1
68 CerILII/IBaIOH_IZIrMI/IC}I Hp}IMIZ;MI/I, 1 bubmorexa LHOK
. https://m.edsoo.ru/56765e8b
MEX1y IPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue i[:;:ennﬂ :)Ig;bal;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: eHTp, paguyc,
1 ;[I/(IbaleeTp; Hnrc))maﬂfr)lozepxzocm 1 bubnmnorexa [IOK
https://m.edsoo.ru/0341bc2b

cepsl

Bsaumnoe pacnonoxenue chepsl

) Y IJIOCKOCTH; KacaTeabHas | bubnnoreka [JOK
IJIOCKOCTh K chepe; TIomaasb https://m.edsoo.ru/bed12a43
cepsr

3 H3ob6paxenue chepsl, mapa Ha | bubnuorexa [JOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
unusapudeckast TOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM | bubnuotexa [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HUJIUHAPUYECKON TOBEPXHOCTH
Hunuuap: ocHOBaHMs U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; | bubnuorexa [JOK
TJI01A (b OOKOBOM U MOJTHOU https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha
miockocTH. Pa3BépTka numuHapa.

6 Ceuenust MIMHIIPA (TUTOCKOCTHIO, 1 bubnuorexa [JOK

napasuieIbHON Win
NEepPHEHIUKYISIPHON OCH
HUAJTUHIPA)

https://m.edsoo.ru/016e25eb




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yIolue 1 Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPILUHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87b
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1leb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
18 BekTop Ha IJI0CKOCTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
20 YMHOKEHHE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaAM bubmmorexa LHOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 OpPUMEHEHUEM IPABUJI AEHCTBUI C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep UYECKUX ’ Bubmorexa ITOK
pHp P https://m.edsoo.ru/d3alfe30
3a7a4
[IpssiMmoyronbHas cucrtema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3agaum B
KOOpauHaTax

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




YTr01 Mexay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHHE bubmorexa LHOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [IOK

" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
75 [TpyMeHsTh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PELLICHUU
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSIMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccuduimpoBaTs B3aMMHOE pacIoOKEeHUE MPSIMBIX U TIIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHIATUSIMU: JBYTPAHHBIN YToJl, TPaHy JBYTPAHHOIO YIJIa,
7.5 pebpo IBYrpaHHOro yrija, JIMHEHWHBIM Yrod JBYIpaHHOTO YTJa,
rpajycHas Mepa JBYrpaHHOIo yria
OrnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BBITYKJIBIM U HEBBITYKJIBINA
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUIIbHBII
MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOT'OIPAaHHUKOB (IIMpamKa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
- KJacCU(pUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKIOHHBIE IPHU3MBI,
napajJie’Ieuneibl)
79 OnepupoBaTb  MNOHATHUIMU: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B

7.11

Crpouth ce4yeHHs] MHOTOTPAHHHMKOB METOJOM CIJIEJIOB, BBINOJIHSTH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTEXH M3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemats 3amaun Ha HaX0Xk/IEHHUE FEOMETPUUECKUX BETUYHH 0 00pa3iam
WM aJNropyuTMaM, IMPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSAHUI MEXKY ABYMsI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIHUMHUCS ITPAMBIMHA

7.13

Pemrate 3a1aun Ha HaX0XkJIEHHE T€OMETPUUYECKUX BEJIMUYMH 10 00pasLam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC aHAJUTUYECKUE METOMBI IIPH
pPELICHUHU CTAHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE YITIOB
MEXYy CKPEUIUBAIOIKUMUCS NPAMBIMH, MEXAY IPSIMOU U INIOCKOCTHIO,

MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuga) C HOpUMCHCHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOILIEHUS MEXK1y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OIrpaHHUKOB

OnepupoBaTbh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

7.17

7.18

W3BnekaTp, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(DOPMAIIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (DUrypax, MpeACTaBICHHYIO Ha

YepTekKax U pUCYHKAX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pPELICHUs, €CIU YCIOBUS

IIPUMEHEHHUs 3aJ1aHbl B IBHOU (hopMme

IIpuMeHATh mpocCTEHWIIHE NPOrpAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIlUOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsATh TOMYYEHHBIE 3HAHHUA Ha TMpPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYyalldd M MPUMEHSTh W3YYEHHbIE MOHSITHUS B IpoIecce
MOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh PeabHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJIENHN C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, amnmnapara anreOpsbl, pemaTh NpakTUYeCKUe 3a/1auM, CBSI3aHHbIE

C HAXOKACHUCM I'€COMCTPHUICCKUX BCIINYNH




11 KIIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
6 I'eomerpus
OnepupoBarb TOHSITUSIMU [WTHHpAYECKast MOBEPXHOCTb,
61 o0pasyronme HWIMHIAPUIECKON TMOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MMOBEPXHOCTh, O0pa3ylolue KOHWYECKOW TIOBEPXHOCTH, KOHYC,
cdepuveckas HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOMYYEHUS TEI BpAIlCHUS
6.4 KnaccudunupoBars B3aUMHOE pacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI M IUIOMIAMM TIOBEPXHOCTEH TEN BpalleHUs,
' TEOMETPUUCCKUX TEJI C MPUMEHEHHEM (HOpMYJT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIHMCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJIO cdephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU
TEJIO BpalleHUs
63 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
. 00bEéMaMu 1MOJJOOHBIX TEI
6.9 N3o06paxaTs n3ydaembie QUTYpHl OT PYKU M C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BhITONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BUJl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIIPETUPOBATh M MPEOOPA30BBIBATHE MH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTYypax, MPEACTABICHHYIO Ha
gepTekax U pUCyHKax
[IpumensTh reoMeTprueckue GakThl Il PEIICHUS] CTEPEOMETPHUECKHUX
6.12 3aj1a4, HPEANoJararoliX HECKOJIBKO IIAroB PEIICHUS, €CIH YCIOBHS

MIPUMEHEHHUSI 3a1aHbI B IBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremoaHaTh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXXCHHA BCKTOpAa HA YUCIIO, OG’bHCH}ITL, KakKMMH CBOMCTBAMH OHH

o0JIamaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CI0XKECHNHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPJAMWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJI[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPbI

6.17

HaxomuTh cymMMy BEKTOpPOB M NPOMU3BEIACHHE BEKTOpA HA YUCIIO, YOIl
MEXJy BEKTOpaMH, CKaJSIPHOE MPOU3BEACHME, PACKIIAIbIBATE BEKTOP

110 IBYM HEKOJUIMHCAapPHbBIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPHUUCCKUEC 3ala4YuM Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHM4YCCKHUX OTHOIICHUH H
HaXO0XKJIACHHUC T'COMCTPUICCKHUX BCIUYUH I10 06pa3uaM WK aJITOPUTMaM,
IIPUMCHSA HN3BCCTHBIC METO/bI npu PCIICHHUN CTaHAAPTHBIX

MaAaTeMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH DpOCTEHINNE IPOTrPaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI [P PELICHUU CTEPEOMETPUYECKHUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh TONy4EHHBIE 3HAHMWS Ha MPAKTHKE: aHAIM3UPOBATh
peanbHbIE CUTYyallMd U NPHUMEHSTh U3YyYEHHBIE IOHATHUA B IIPOLECCE
MOMCKA PEUICHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBl,
MOZEIIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX ITOHATHNA U
TeopeM, ammnapara ajareopsl, pemarb NpaKTHYECKUe 3a/1a4M, CBSI3aHHbIE

C HAXOKACHUEM I'€COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

I'eomerpus

OcHoBHbIE TIOHSTUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsatTne 00 AaKCHOMATHYECKOM IIOCTPOCHHHM  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHoe pacmnosnoxkeHue TOpSMBIX B IPOCTPAHCTBE:  IEpeceKaroliuecs,
NapajuleJbHblE U CKpeluBaromuecs mnpsaMble. [lapamienbHOCTs OPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHble TNpPSIMbIE B TMPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSAMBIX, NAPAIICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbeIX miockocted. [Ipocreiimme mpocTpaHCTBeHHbIE (UTYPBHl Ha

IUIOCKOCTHU: TETPadIp, Ky0, napajuieenure, HOCTPOSHHE CEYCHU

[lepneHIUKyYNSpHOCTh TPSIMOM M IUIOCKOCTH: HEPIEHIUKYJISAPHBIE NpPSMbIE B
IIPOCTPAHCTBE, MPSMbIE IAPAJUICIbHbIE W IEPHEHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM U IUIOCKOCTH, TeopemMa O NpsIMOH
NEPIEHIUKYJIAPHON MJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: Yrojl MEXAY NPSAMON U
IJIOCKOCTBIO,  JIBYIPAHHBIM  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOIO  yrIuja.
IlepnieHIUKYNAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUs PUTyphI HA IIIIOCKOCTh. [lepneHIuKynsipHOCTb
IUIOCKOCTEM: NMPU3HAK NEPIEHIUKYIIPHOCTH JBYX IulocKocTed. Teopema o Tpéx
MepIeHIUKYIIIpax

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTI'OIPAHHHKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipmsma: n-yromapHas
MpU3Ma, TpaHu M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuaa, TPaHU U
OCHOBaHHE MUPaMHM/Ibl, OOKOBAsI U TIOJIHASI MOBEPXHOCTh MUPAMHU/Ibl, TPAaBUIbHAS U
yceu€HHas mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE
MHOTOTPaHHHUKU: TOHATUE MPaBUJIBHOIO MHOI'OIPAaHHUKA, MPaBUJIbHAS MPU3Ma U

IpaBUJIbHAsA MNHUpaMuaa, IIpaBUJIbHAA TPEYroJibHad IMHUpaMuJa H HpﬂBHJ’IBHBIfI




7.5

7.6

7.7

terpasap, kyO. IlpencraBnenne o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,

noJeKa’ap U ukocasapyrue CeueHus: IpU3Mbl U TMPaMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapajulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOH TOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH NPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NPSAMOH pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUPaMUIbl, TEOpEMa O ILIOIIALU

yceu€HHoi nupamuabl. [lorsrue 06 06béme. O0BEM nupaMuIbl, IPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl

11 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

6

6.1

6.2

I'eomerpus

Hunuaapudeckas: MOBEPXHOCTh, OOpa3yIONINe IUIHHIPHYICSCKONH IMMOBEPXHOCTH,
OCb IWIMHAPUYECKOW TmMOBepXHOCTH. LlunmuHzap: ocHoBaHus u  OOKOBas
MOBEPXHOCTh, 00pa3yromas U 0Ch, TUIONIA (b OOKOBOH H IOJIHOHN MTOBEPXHOCTH

Konuueckasi MoBEepXHOCTh, OOpa3yoIIMe KOHHYECKON TMOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOM moBepxHOCTH. KOHYC: OCHOBaHUME U BepIIMHA, 00pa3yrolas
U OCh, IUIOMIAJh OOKOBOM U TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3yfoume " BBICOTA, OCHOBAHUSA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: HeHTp, paauyc, AMaMeTp, II0IaIb IIOBEPXHOCTH cephl. Bzanmuoe
pacrionioskeHre chepbl U IJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, TUIomaib
cdepsl

N300pakeHre TNl BpallleHHus Ha MJI0CKOCTH. Pa3BEpTKa MWIMHApa U KOHYca
KomOuHaimu Ten BpalieHuss ¥ MHOTOTPaHHHKOB. MHOTOTPaHHHUK, OMUCAHHBIN
okoJto chepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, FJIH TEJIO BPAIEHUS

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajuieNienuneaa u cieActBus u3 He€. OO0bEM NWIMHIPA,

koHyca. O0BEM 1mapa u miomanb chepsl

6.7

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXKAY  IUIOIIAISIMHU

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ




6.8

Ceuenus nunuMHapa (mapajyieNbHO U NEPHEHAMKYISPHO OCH), CEUEHHUS KOHYyca

(mapanienbHOEe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIMHY), CEUCHHS 11apa

6.9

6.10

BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IPABUII ACUCTBUI C BEKTOpaMU

[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpJAWMHATaX. Yrojll Mexay Bekropamu. CKalsipHOE
IMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO IIpU PCIICHNHU 'COMECTPUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKcHMoMa, TeopeMma, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JT0KA3aTEIbCTBO,
PaBHOCHUIIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; yMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOMOJIOKHOE YTBEPXKICHHE,
IPUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHIYKIIUU; TPOBOIUTH JIOKA3aTECIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPpaBHUJIbHOCTDb
pacCyXJCHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHUEC HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHU 3a/lad, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX MPEIMETOB; YMEHHUE OIIEPUPOBATH MOHITUAMU: Tpad), CBI3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IIJIOCKOCTH; YMEHHME 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJBIM MOKa3aTeNleM, KOPEHb HATypalbHOM CTENEHHU, CTETIEHb
C palMOHAJIBHBIM  TIOKa3aTeleM, CTEeNeHb C JIeWCTBUTEIBHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOMIYJIO, PallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IEIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOIIUIl IeTUTeNh U HAaMMEHbIIee
oOmee kpaTHoe, aroput™ EBKiHIa mpu pereHnn 3aaa4d; 3HaKOMCTBO
C pa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMH CUHUCIICHHS; YMEHHE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO
CTeTeHsIMH U JiorapudmMamu, mpeodpa3zoBaHus APOOHO-PAITMOHATIBHBIX

BBIPQ)XCHUI; YMEHUE ONEPUPOBATH MOHATHIMU: ITOCIIEI0BATEIBHOCTD,




apupmeTHueckas ~ Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHeuyHO yOBIBaroIasi TreoMeTpudecKkas MpOrpeccus; yMEHHUe
3aJaBaTh  IIOCJEIOBATEIbHOCTH, B TOM YHUCIE€ C IOMOIIbIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEPUPOBAaTh  MOHATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas MU anredpaumyeckas); yMeETb
MPOU3BOIUTH apUPMETHUYECKHUE AEUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  NPUMEPbl  HUCHOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh IMOHATUSAMHU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/ILIGCKI/Iﬁ CMBICJI OITPEACTIUTEIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIC,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPHUIECKHE
YPAaBHEHHS M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHME OIEPUPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IAapaMeTpOM; IPUMEHSTh
YPaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS MAaTEMATUUECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTel HayK! U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
(GyHKIIMH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HaUMEHbIIIEe 3HAUCHHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpadpuka ¢GyHKOUM, TepBas W BTOpas MpPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 (pU3NUECKU CMBIC TPOU3BOHOM, TepBOOOpa3Has,
OnpeAeNEéHHbId HMHTETpall; YMEHHE HaxXOJuUThb acCUMMOTOTHI TIpaduka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh IMPOU3BOJHYIO JUIS HMCCIIEIOBAHUS
(GbyHKUIMN, HAXOIUTh HAUMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIIHIA;
CTpOUTh TIpaUKM MHOTOUYJIEHOB C HCIOJIb30BAaHHWEM  armapara
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSTH IPOU3BOAHYIO JUISl HAX0XKICHUS

HaWJIydmiero peucHUusA B IMPUKIAAHBIX, B TOM YHUCIIC COLUAIBHO-




SKOHOMHUYECKHUX B (PU3NUYECKUX 3a7a9ax; HAaXOIUTh TUIOIAAN U 0O0BEMBI
¢Gury ¢ moMOIIbI0 HHTETPajia; MPUBOJAUTH MPUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX ypaBHEHUIN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKIMN, TUHEHHas (YHKUUS, KBaIpaTHIHAS
dbyHKUMsA, — panMoHadbHas — (QyHKOMS, — CTeeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUIMH, TOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN U3yYCHHBIX (DYHKIMHA, BBIMOIHATH MPeoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh TPa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, U PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEX]y BETMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHU,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABISATh BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIIEI0BATH IMOJYYCHHOE PELICHUE U
OLICHUBATh MPaBAONOJOOHOCTh PE3YJIbTaTOB; YMEHUE MOJEIHPOBATh
peanbHbIe CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/1auH,
HCCIEA0BaTh IIOCTPOECHHBIE MOJENM C HCIOJIb30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMHU: cpelHee apu(MeTHYecKoe,
MearaHa, HauOoJblllee ¥ HaMMEHbIIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApPTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa,; yMEHHE MW3BIIEKaTh,
WHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYIO0 B TabiIuIax, Ha
nuarpammax, rpadukax, oTpakarollyto CBOWCTBA peallbHbIX MPOLIECCOB
U SBIEHUHN; NPEICTaBIATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
auarpamM; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM 4YHCIE C
MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadMuecKd HCCIIEOBaTh COBMECTHBIE HAOJIOAEHUS C MOMOILBIO

JIYarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun
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YMeHnue onepupoBaTh MOHSATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIYyYailHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(bopMyIIBI CIOKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, (PopMyly MOTHOU
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GopMyJBI; OIICHHWBAaTH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEpUPOBATh TMOHATHSMM: ClydyailHas BeJIMYMHA, paclpeiecHue
BEpPOSITHOCTEH, MAaTEMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHbI, (YHKIUU pacrlpeiesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesnelnieHuid; yMEHHE UCIOJb30BaTh CBOWCTBA  M3YYEHHBIX
pacrpeesieHuid Ui pelieHus 3a71a4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCICOBAHUM;, YMEHHUE
MPUBOJUTh HNPHUMEPHl MPOSIBICHUS 3aKOHa OOJBIIMX YHCET B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepectaHoBok; OmHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(1)aKTI)I " pacCCyKACHUA Ui pCHICHUA 3aJiad; OUCHHUBATL BEPOATHOCTHU
pEaIbHBIX  COOBITUH; COCTaBJSITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHne onepupoBarTh IOHATUSMH: TOYKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yroi,
JNBYTPAaHHBIA yroj, TPEXTPaHHBIA YroJl, CKPEIIHMBAOLIUECS MpPSMBIE,
MapaJuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy MPSAMBIMHU, YroJI MEXAY HPSMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUAE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HMCIOJIb30BaTh
IpU pELIeHUH 3a7ay HM3y4eHHble (DaKThl U TEOPEMBbl IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3AaHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAL (GUTYpBI, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenure], npusMa, nupamuaa, ¢Gurypa U MOBEPXHOCTh
BpallleHHsl, LWIMHIP, KOHYC, 1ap, cdepa, miomanb chepsl, miomanb

MOBEPXHOCTH MHUpPAaMUMAbI, MPHU3MBI, KOHYCa, IIWINHIpPA, 00bEM KyOa,
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MPSIMOYTOJIBHOTO Tapajulefienunena, TUpaMubl, TPU3Mbl, IUIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEUYEHHUS] KOHYCAa U LIMJIUHAPA,
napajuiefibHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOTpaHHHKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETpPUYECKUX (uUryp,
CaMOCTOSITENTbHO (OPMYJIHPOBATH OIpPENEICHUs] H3y4aeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T['C€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM ONPOBEPraTh HX; YMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO pPa3IUYHBIM TMPU3HAKAM, BBINOIHSITH

HGO6XOHI/IMBIG JOIMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHue omnepupoBaTh TOHATUSIMHU: [IBIDKEHHE B TMPOCTPAHCTBE,
MapajuieIbHbIN TePEHOC, CAMMETPHS Ha IIOCKOCTH M B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUYECKUE OTHOIICHHS
MpU PEIICHUH 3a/1ad; HaXOAUTh I€OMETPUUYECKHE BEIMYHMHBI (IJTMHA,
yroJi, IUIOmaab, O0BbEM) MPU PEIICHUU 3a7ad W3 JPYTUX YUCOHBIX
MIPEIMETOB U U3 PEalbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIaAb, O0BEM, TUIIOMIAAL MOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (OPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUIOMAIL CPEPHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNienumesa, MTUpaMubl, MPU3MBbI,
UWIMHApA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIIEHHE OO0BEMOB

NOJOOHBIX (GUryp
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YMmenue OIICpHUpPOBATH IOHATHUAMMU: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATBI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 1O
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IMPOU3BCACHUC, YI'OJ
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJIb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB

13

YMeHune BbIOMpaTh TONXOMSIIAA METOJ Ui PEIICHHS 3a1a4H;
IIOHMMAHUE 3HAYMMOCTH MATEMaTUKH B M3YYEHUH NPUPOJHBIX U

06HIGCTBCHHI)IX mponeccoB u ﬂBHeHHﬁ; YMCHHUEC pacCliO3HABATh




IIPOSABJIEHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHE IPHBOJUTH
IIpUMEPbl MAaTEMaTUYECKUX OTKPBITMM POCCUMCKOM M MHUPOBOM

MaTeMaTH4YeCKOM HAayKH



HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA EID

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Uucna v BBIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eJIMMOCTH IEIbIX YUCEeT

1o Pannonaneupie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOHM, MPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOIUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTYpPAJIbHOU CTeTeHH. J{elcTBUS ¢ apuMEeTHUECCKUMU
' KOpHSIMU HAaTypAJIbHOM CTEIIEHU

14 Crenenp c¢ uensiM mnokaszateneM. CTeneHb € palUMOHAIBHBIM IIOKAa3aTENIEM.
' CBoiicTBa cTeNIeHU

s CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTaPH(PMBI

JleiicTBUTEeNbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnxkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTIICHUS, IPUKUIKA U OL[EHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeobOpaszoBanue BeIpaKeHUI

1.9 KommiekcHbie yucna
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHAIbHBIE YPaBHEHUS

2.2 HppaumnoHnanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

24 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHpie HEPaBEHCTBA

2.7 [TokazarenbHble U TIOrapuPMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckre HepaBeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU

2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTeNlb MaTPULIbI

3 OyHKIMH U TpapuKH




Oynk1us, cmocoos! 3amanus Gyaknuu. ['padux dyaknum. B3aumuo oOpaTHBIC

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHduss U MHOXECTBO 3HaueHMd ¢yHkuumu. Hymm (yHKmm.
32 IIpomMexxyTKM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI GyHKUMu. HanOospliee W HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUUs C HaTypalbHbIM M L€lbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS n-Oi CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
35 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢QyHkuuid. CpoiicTBa (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUSI [1OCJIEOBATEILHOCTEN
3.8 Apudmernyaeckas u reomeTpruaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHHe NPOU3BOIHOM K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. HaxoxxieHue HaubobIIero 1 HAaMMEHbLIETro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHosxecTBa U JIOTHKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. Jlnarpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martematuka: anrebpa M Hayalla MaTeMaTHYeCKOro aHajliu3a, T'€OMETpHS.
I'eometpus. 10-11 xmaccsl: yueb. a1 o0meo0pa3oBaT. opraHu3aiuii: 6a30BbIA U
yraa6s. ypoau/ JI.C. AtanacsH u ap.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
['ecomerpusi: M34 10—11-e xmaccel: 0a30BbIi W yIUIYOJIEHHBIH  YPOBHHU:
MeToanueckue pekomenaanuu k yueonuky JI. C. Atanacsna, B. @. byry3osa, C.
b. KagomnieBa u ap. — Mocksa: [IpocBenienune, 2023

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
O0P "T'eomerpus 10 knacc"
O0P "I'eomerpus 11 kmacc”
Marematuka. ['eomerpus. UntepakTuBHbIe 3aganus 10 kiacc.
Marematuka. ['eomerpus. UntepaktuBHbIe 3a0anus 11 knacc.
Hudposoit kypc "T'eomerpus” 10 kmacc
Hudporoii kypc "T'eomerpus” 11 knacc
bubmuorexa D0P I'eomerpust 10-11 knacc. Muororpannuku. Tena BparieHusl.

Crepeomerpus. Harmsanusle ypoku



yueOHoro npeamera «BeposiTHOCTh M CTATHCTHUKA.
ba3oBblii ypoBeHb»
s ooygaromuxest 10-11 kmaccoB

HOACHUTEJBHASA 3AIINCKA

PaGouas nmporpamma yueOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKA» 0a30BOTO
ypoBHs 117151 oOy4aronuxest 10 —11 kimacco pazpadborana Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABIBIAEMBIX K
MaTEeMaTHUYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyYarommnXcsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh U CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHaueH 1jisi (pOPMHpPOBaHUSA y OOYYarOLIUXCS
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS pOJIU TEOPUM BEPOSTHOCTEH KAk
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ui MU3y4eHUsl CIy4yallHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi NPEACTABICHUS YYalluxcs O
METOJAX UCCIEAOBAHNA U3MEHUMBOTO MUPA, Pa3BUBAETCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHWE 3HAHUM, NOJYYEHHBIX IPH
W3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIyYalHBIX
BEJINYMHAX U B3AMMOCBA3SAX MEXKAY HUMH HAa BAKHBIX IPUMEPAX, CHOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYIKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CICAYIOIINE OCHOBHBIE cojiepkaTeabHble JHUHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOro U
OMHOMUABHOTO pacpe/IeIeHNH U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAJIOraMU —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMM.

Copeprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTHY CITY>KMT OCHOBOM
st popMUpOBaHUSI TMPEJACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSIMU CITy4yalHBIX BEJIMYMH, a TaKXkKe 3Ta JIMHUSA HeoOXoauma Kak 0asza s
U3y4eHHUs 3aKOHa OONbIINX Yncen — PyHIaMEHTAbHOTO 3aKOHA, IEWCTBYIOIIETO B



IpUPOJIe U OOIIECTBE M UMEIOLIET0 MaTeMaTHUecKyto Gopmanuzanuto. CaMm 3ak0H
OONBIINX YKCEN MpeJiaraeTcss B O3HAKOMHUTEIBHOW (QOopME C MHUHHUMAIbHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBSiI3aHHBIE C  HENPEPBIBHBIMH  CIYYallHbIMH  BEJIWYMHAMH,
aKIICHTUPYIOT BHHMAHUE IIKOJBHUKOB HA ONHCAHUU W HW3YYCHHH CIIy4YalHbBIX
SIBIICHUIN C MOMOIIBI0 HEMPEpPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
ITOKA3aTEJIbHOMY M HOPMAJIBHOMY PACIpPENEICHUsAM, MPU ATOM MPEANOIaracTcs
O3HAKOMUTEILHOE U3yUYEHUE MaTepualia 6e3 10Ka3aTesIbCTB MPUMEHIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE
Ha u3ydenue kypca «BepoaTHOCTb M CTaTUCTHUKA» HA 6a30BOM YPOBHE OTBOJIUTCS
1 yac B HeJeNI0 B TEUEHHE KaXkKI0T0 rojia 00y4eHusi, Bcero 68 yueOHbIX YacoB.



COJEPXAHME YYEBHOI'O KYPCA
10 KUIACC

[IpeacraBnenne MaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJsiblliee W HAaWMEHbIIIEE 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTHI U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTHU  COOBITUH B OMbITaX C  PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatuu HajJ COOBITUSIMU: MepecedeHne, OObEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyia nmoaHoi BeposiTHOCcTU. HezaBucuMblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHOBITaHUNW 10 mniepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyvaitnags  BenmunHa. Pacnpenenenne  BeposATtHocTter.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IHUCIIEPCHs W CTAaHJApTHOE OTKJIOHEHHWE. [Ipumepsl npuMEeHEeHHs
MAaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 NOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyaliHON BelWyuHBl. MaTemMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEJIUYUH. MaTeMaTndeckoe 0KuaaHue U JUCIIEPCUs
reOMEeTPUYECKOT0 1 OMHOMUATILHOTO Paclpe/IesICHUH.

3akoH OOJIBIIMX 4YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIif METO/ MCCIIECOBAHUM.

[Ipumepsl HENpephIBHBIX ClOy4YauHbIX BenudyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJIbHOM PacCIpeeICHUN.



IIJIAHUPYEMBIE PE3YJIBTATHBI
JINUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINN 00YUaIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHUUCKOTO OOINEeCTBA, TNPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA WHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTHUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOrO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUM, PACCYKICHUIT; BOCHPUHUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHEM IIEHHOCTH TPYIOJIIO0Us; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU MXU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIUSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH Cpe/Ibl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOYHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YIEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeticmeus, — obecneyusarom
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NpOYeccos, oobyuarouuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  Jl0SUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue geiicTBus:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTpEeIeICHUs]  TMOHSATUW; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurs B (aKTaxX, JAaHHBIX, HAONIOJCHHSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENbHO BBIIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOpEUHE, MpolJIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOABI O pe3ybTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

e BBIBIITH Ae(PUIMTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OLECHUBATH HaAEKHOCTD uH(popMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXKHBaTh Pa3U4Me U CXOJCTBO IO3HIIMIA; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaTIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboThI,
pacnpenensaTh BUABI padOT, JOroBapUBaThCA, OOCYXKIaTh IpOLECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1auM, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  TIO3HABATEJILHOM peduiekcur KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPH PELIEHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa 1€MW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHUKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



10 KITACC

Yurtate ¥ CTPOUTH TAOJIUIBI U AUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apudMeTnyecKoe, MeInana, HauoobIee,
HauMEHbIIIee 3HAUYCHUE, PA3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DIIEMEHTapHOE COOBITHE (PJIIEMEHTAPHBIM HCXOJ) CIIy4allHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath cCOOBITHS: NTepeceueHUe U O0bEANHEHNE JaHHbBIX
COOBITUH, COOBITHE, MPOTHBOIOIOXHOE JTAaHHOMY COOBITHIO; TIOJb30BATHCS
auarpammamu Jitepa u GopMyIioi CI0KEHHs BEPOSITHOCTEH NP PEIIeHUH 3a1a4.

OmneprpoBaTh MOHATUSIMU: YCIOBHAsi BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaxXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIIy4ailHOTO OIbITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MIPU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEpPHUS
UCIBITAaHUM, yCleX M HeyJaua; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUN B
CEpHUU UCIIBITaHUN bepryum.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  PaCIpEIEICHUE
BEPOSATHOCTEN, 1UarpaMMa pacIlpeIeIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI O
pacIpeeNIEHUIO WU C IOMOILBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOJIUTH TPUMEPHI,
KaKk MPUMEHSETCS MaTEMAaTUYECKOE OXKHUAAHUE CIIyYaHOW BEJIWYMHBI HAXOIWUTh
MAaTeMaTHYECKOE 0KUIJAHUE 110 JAHHOMY PACTIPENEIICHHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencraBiieHue 0 HOPMaIIbHOM PacCIIpeIeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3iesioB H TeM INpakTuyeckne (UHPpPOBLIE)
Ne i/ KonTposbHbie
NMPorpamMmbl Bcero padoThI oOpa3oBaTejibHbIE
padoThI
pecypchl
| [IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bubnunoreka LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyyaiiHble OIBITBHI M CITy4aliHbIE COOBITHS,
2 OHIZ:H c aBHOB03MO)I(H}:I{MI/I 3 1 bubmorexa HOK
p https://m.edsoo.ru/eOb7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnuoreka [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSTHOCTb, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpMYyJIa OJIHOK 6 bubmorexa HOK
yi » POPMY, . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
5 9 0 4
JIEMCHTB KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepud 1OCIIE0BATEIBHBIX UCIIBITAHUN 3 1 Bubmiorexa IOK
p A https://m.edsoo.ru/e0b7b0f1
7 CiydaliHble BEIMYMHEL U PACIIPELCIIEHUS 6 bubnuorexa [IOK
i pacripelt https://m.cds0o.ru/cOb7bOf 1
bu6mmoreka IIOK
8 06006 7| 5 2
ODIICHHE H CHCTEMATHSAII SHAHIH hitps://m.eds0o.ru/e0b7bOf 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3/ie/ioB U TeM T T O I S—— (uudgposbie)
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
| MaremaTuyeckoe OKUJIaHUE CITy4YalHOM 4 bubmuorexa [IOK
BEIIMYHUHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcus u cTaHAapTHOE OTKIOHEHHE 4 | bubmmoreka [JOK
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubmmoreka [JOK
3 3aKoH bombIIX HHCen 3 ! https://m.edsofru/Sfchdc1
4 HenpepriBHbIE cilydaliHble BETUYUHbI ) Bu6moteka [JOK
(pactipenerieHus) https://m.edsoo.ru/5fbc5dcl
5 HopmanbHoe pactipenenenus 2 1 ngs?;;f:;(i)gr?/lgfbddcl
6 [ToBTOpenue, o6obIIEHNE 1 19 ) bu6nmorexa LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBHIEE KOJIMYECTBO YACOB I10 34 ’ 3

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckme  HM3yUeHHs
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| IIpencraBnenue NaHHBIX C | bubnuoreka [IOK
MTOMOIIIBIO TAOJUI] ¥ TUArpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeruueckoe,
MearaHa, HaubosbIlee U
bubmuorexa [JOK
2 HaWMEHbIIIee 3HAaYCHUs, pa3Max, 1
https://m.edsoo.ru/dd00738d
JUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeraHa, HaubobIlee U
3 HaWMEHbIIIEE 3HAYCHH S, pa3Max 1 bubmmorexa [TOK
P i https://m.edsoo.ru/98645f6¢
JUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MearaHa, HaubosbIlee U
4 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7¢9033a8
JUCTIEPCHS], CTAaHIaPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Crny4aiiHble SKCTIEpUMEHTHI
5 (OTIBITHI) U CITyYaiHbIE COOBITHSI. ] bubnmoreka [JOK
DneMeHTapHbIE COOBITUS https://m.edsoo.ru/347¢1b78
(ucxompl)




BepositHOCTB ciiydaitHOTO
coObITHs. BeposTHOCTH cOOBITHIT

bu6mmoreka [IOK

6 B OIIBITax ¢ PaBHOBO3MOKHBIMHU https://m.edsoo.ru/64d75244
AIIEMEHTAPHBIMU COOBITUSIMH

7 BepositHOCTB ciydaitHOTO bubnnoreka [HOK
coObITus. [IpakTueckas pabora https://m.edsoo.ru/Se8fa94a
Onepanuu HaJ COOBITHSAMMU:

g nepeceyeHune, 00beAMHEHNE bubnmoreka [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo0.ru/221c622b
coObITuA. JlnarpamMmmsl Ditnepa
Omneparuu HaJl COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE bubnnorexa [HOK
COOBITUH, TIPOTUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITUA. JlnarpamMmsl Ditnepa

10 dopmyia cioKeHus bubnnorexa [HOK
BEPOSITHOCTEN https://m.edsoo.ru/3057365d
VYcnoBHas BEpOATHOCTb.

1 YMHOXEHUE BEPOSITHOCTEH. bubnnoreka [JOK
JlepeBo ciy4aiftHOTro https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.

12 YMHOXEHUE BEPOSITHOCTEN. bubnmnoreka [JOK
JlepeBo ciy4aiftHOTro https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcioBHas BEpOATHOCTb.

13 YMHOXEHUE BEPOSITHOCTEH. bubnmoreka [JOK

JlepeBo ciry4aifHOTro
JKCIIEPUMEHTA

https://m.edsoo.ru/47fb6b11




bu6mmoreka [IOK

14 Popmysta NOMHOH BepoATHOCTH https://m.edsoo.ru/15941bec
15 @dopmyIa MoIHON BEPOATHOCTH bubmmorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 @opMyi1a MOJIHON BEPOATHOCTH. bubnunorexa [IOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnunoreka [HOK
17 Kontporbias pabora https://m.edsogru/29dc6cb9
13 KoMOuHaTopHOE TIpaBHIIO bubnnoreka [JOK
YMHOKEHHUS https://m.eds00.ru/2270cf70
bubnnoreka [JOK
19 Iepecranosku u daxropnan https://m.edsogru/d58066dl
. bubnnoreka [JOK
20 Hucno coueranmii https://m.edsogru/7904dfb0
)1 Tpeyronsuuk Ilackansa. @opmyia bubnnoreka [JOK
omnoma Herotona https://m.edsoo.ru/fad7998f
bunapHbIi C1y4alHBIN OIBIT
5| Hesumontas scmaranna, g Batimaonera LOK
. https://m.edsoo.ru/2e1{2368
HE3aBUCHUMBIX UCTIBITAHUN J10
MEepBOro ycnexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnnorexka [JOK
bepnymnn https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX HCTIBITAHUMN.
24 [IpakTuueckas pabota c bubnnorexka [JOK

WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/f4al5al4




bu6mmoreka [IOK

25 C i 1
HYHAIHA BETHHIHA https://m.edsoo.ru/639be9aa
Pacnipenenenue BepoATHOCTEN. bubnunorexa [IOK
26 1
Junarpamma pacnpenesieHus https://m.edsoo.ru/6dc7{f39
7 CyMMa 1 Ipou3BeICHHE 1 bubnmoreka [JOK
CIIy4aHBIX BEJIMYNH https://m.edsoo.ru/51b7ed5f
)3 CyMMa u nipou3Be/ieHHE | bubnmoreka [JOK
CIIy4alHBIX BEJIINYUH https://m.edsoo.ru/c2757cc3
ITpnMeprl pactipeieneHuii, B TOM
29 qlfcne E)eo::eT IE‘I:CKOG i 1 bubmorexa [JOK
p https://m.edsoo.ru/91e08061
OMHOMHAJIBHOE
[IpuMepsl pacnpeaeaeHuii, B TOM
30 ‘II/II)CJ'IG feoala)eT I/II)‘{SCKOG H 1 bubmorexa LIOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAJIBHOE
31 [ToBTOpEeHue, 06001IeHNE 1 1 bubnuorexa [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 06o0IIEeHNE U | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e0la3dc4
bu6mmoreka [JOK
33 " o 1
Toroas KOHTpOJIbHad pabota https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 06o0IIEHNE U | bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne ara udpossbie
/i Tema ypoxka Beero Kontpoabsubie IIpakruueckue fll3yqemm 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenr
[ToBTOpeHnue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHHM.

| CiyuyaiiHble OIIBITHI U | Bbu6mmoteka [JOK
BEPOSITHOCTH CITy4alHbIX https://m.edsoo.ru/430d330a
coObIThii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI
[ToBTOpenue, 060061ICHNE,

CUCTeMaTH3aIlKs 3HAaHHUH.

) CiyuyaiiHble OIIBITHI U | Bbu6motreka [JOK
BEPOSITHOCTH CITy4alHbIX https://m.edsoo.ru/a573a292
coObITHii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001IEHNE,

CUCTEeMaTH3aIHs 3HAaHHH.

3 CiyyaiiHbl€ ONIBITHI U | bubmuoreka [IOK
BEPOSITHOCTH CIIy4alHBIX https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 060061ICHNE,

4 CHCTEeMAaTU3alMs 3HaHUH. | bubnunorexa LIOK

CriyuaiiHbl€ ONBITHI U
BEPOSITHOCTH CITy4alHBIX

https://m.edsoo.ru/32bc29bf




coOpITuii. Cepun He3aBUCUMBIX

HUCIIBITaHUH
[Ipumepsl IpuMEHEHUS
5 MEI:TCM;”)[I/I‘I@I::KOFO O0XKHUJIaHHUS bubmorexa HOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHwue, JIOTEpEs)

6 MaremMaTH4eCKOE OKUIaHUC bubnunorexa LIOK
CYMMBI CIIy4alHbIX BEJINYUH https://m.edsoo.ru/0adefe9e
MaremMaTHYEeCKOE OKUIaHUC

7 T€OMETPHUUCCKOTO U bubmmorexa [TOK

P . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO pacrpeaeaeHui
MaremaTH4eCKOe OKHIAHUE
bubnuoreka [{OK
8 reOMETPUYECKOr0 U
. https://m.edsoo.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui

9 Jucnepcus u ctanaapTHOE bubmmoreka [JOK
OTKJIOHCHUE https://m.edsoo.ru/bcc67f76

10 Jucniepcust u cTaHAapTHOE bubnnorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

1 Jucnepcuu reoMeTpuyecKoro u bubnuoreka [{OK
OMHOMMATILHOTO pacrpeieIeHus https://m.edsoo.ru/4b5a495¢e
[IpakTuueckas padbora ¢

12 I/I(f)HOJ'IB3OBaHI/Ier1)VI 3JIEKTPOHHBIX bubmmorera [OK

p https://m.edsoo.ru/a53cd884
Ta0JIuII
3aK0H OOJBIITUX YHCEIL.
13 Br10opouHklil MeTOx bubmmorexa TOK
P . https://m.edsoo.ru/94ddc34a
HCCICAOBAaHUN
3aK0H OOJIBIITUX YHCEIL.
. bubmuoreka [{OK
14 Br10opounbIif MeTO

HUCCIEe0BaHUuN

https://m.edsoo.ru/cf23b369




[TpakTrueckas padoTta ¢

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/6¢cldl11a6
Ta0JINI]
bu6nmoreka [IOK
16 Hrorosas kouTpoibHas padora
P P https://m.edsoo.ru/7e379f8f
[Tpumeps! HeNTPEPBHIBHBIX
CIIVYaWHbBIX Beu4yuH. OyHKINA
17 HJI}(,;HOCTI/I acIpe CJICHyI/II{SI bubnmorexa LHOK
pactipei ) https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnipenencHue u
€r0 CBOMCTBA
[Tpumepsl HeNTPEPBIBHBIX
CIIy4alHbIX BeandyuH. OyHKIms
18 HJI}(/)I;HOCTI/I acIpe eJIeHyI/II{ﬂ bubnnorexa [IOK
pactipel ) https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnipenencHue u
€r0 CBOMCTBA
3ajauu, TPUBOISAIINE K
19 HOPMaJIbHOMY paclpeesICHUIO. bubmuoreka [IOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.edso0.ru/97¢19£59
HOPMAJIBHOTO PacIpeIeTICHIUS
[TpakTrueckas pabota ¢
20 UCHOJIL30BAHUEM DJIEKTPOHHBIX Bubmiorexa IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
IToBTOpenue, 00001IEHNE U
21 CI/ICTCNII:)aTI/Ba WS 3HAaHUU bubmorexa HOK
1 ' https://m.edsoo.ru/72953f4c
OrnucarenbHas CTaTUCTUKA
[ToBTOpenwue, 0600IIEHNE 1
. bubnuotexa [JOK
22 CHUCTeMaTHU3aIus 3HaHNUH.

OmnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/b699ad0c




23

24

25

[ToBTOpEeHME, 0000IICHUE U
cucremaTusaius 3HaHui. OIbITI
C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpEHME, 0000IICHUE U
cucreMaTu3anys 3HaHUH. OIBITHI
C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU

IToBTOpEHME, 0000IICHUE U
CUCTEeMaTH3aIMs 3HAaHHH.
Brruncnenue BeposiTHOCTEH
COOBITHII ¢ TPUMEHEHHEM (POPMYIT
U rpauyecKux METOI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

bu6nmmoreka [IOK
https://m.edsoo.ru/3fcbacf9

bu6nmmoreka [IOK
https://m.edsoo.ru/538fd7cf

bubnuoreka [{OK
https://m.edsoo.ru/272910f5

26

[ToBTOpEHME, 0000IICHUE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM POopMYyIT
U Tpadu4ecKX METOJI0B
(koopaMHATHas MpsiMast, A1epeBo,
quarpamma Oilsiepa)

bu6mmoteka IIOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, o6obIIeHNE 1
cUCTEMaTU3alus 3HAaHUM.
Brrunciienue BeposiTHOCTEM
cOOBITHI ¢ TpUMEHEeHHEM (OpPMYIT
U rpauyecKkux MeTo/10B
(koopaMHATHas MpsiMast, 1epPeBo,
auarpamma Oiliiepa)

but6mmoreka [IOK
https://m.edsoo.ru/59641277




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.
Brrunciienue BeposiTHOCTEN

N bu6nmorexa [IOK
28 COOBITHII ¢ pUMEHEHHEM (OPMYIT 1
https://m.edsoo.ru/e71debe4
U rpauyecKux MEeTo10B
(koopauHaTHAs TIpsiMast, IEPEBO,
nuarpamma Jusepa)
[ToBTOpeHue, 0600IICHNE U
29 CHCTEeMaTH3aIrs 3HaHHH. | bubnnorexa [IOK
CrnyualiHble BEJIMUHHBI U https://m.edsoo.ru/00b2efb3
pacnpeneneHus
[ToBTOpeHnue, 0600IICHNE U
30 CUCTEMAaTH3aLIMs 3HAHUH. | bubnuoreka [{OK
Crny4aiiHble BETUYUHBI U https://m.edsoo.ru/1cc2df8f
pacripeaesieHust
[ToBTOpEHME, 0000IICHUE 1
31 CHCTeMaTH3aIrs 3HaHHH. | bubnuoreka [{OK
Maremarudeckoe oXugaHue https://m.edsoo.ru/acal 298c
CIIy4ailHON BEJIMYMHBI
[ToBTOpenue, 06001IeHUE U
1 CHUCTeMaTHU3aIus 3HaHU. | bubnuoreka [{OK
Marematnueckoe 0KHaaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI
33 Hrorosast koHTpOBHAS paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/0fd6d597
34 [ToBTOpeHnue, 0600IeHNE U | bubnunorexa LIOK
cHUcTeMaTU3alus 3HaHUI https://m.eds00.ru/5006273e
OBULIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMoOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pazoBaHus
pe3yjabTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U AT PAMMBbI
OnepupoBaTh NOHATUAMHU: cpeAHee apudMeTuyeckoe, MeauaHa,
6.2 HauOoJbIlIee, HAUMEHbBIIEE 3HAUYEHUE, pPa3MaxX MacCHBAa YHCIOBBIX
JTAHHBIX
OnepupoBaThb MOHATUSAMHU: CIYYalHBIA OKCIEPUMEHT (OMBIT) H
CIIy4aifHOE COOBITHE, DJIEMEHTAapHOE COOBITHE (IJIEMEHTApHBIN HCXON)
6.3 CIy4yalHOTO  ONBITa; HAXOAUTh BEPOSITHOCTU B  OMNbITaX C
PaBHOBO3MOYHBIMU CIIy4YallHbIMU COOBITUSIMU, HAXOJUTh U CPAaBHUBATh
BEPOATHOCTH COOBITHI B U3yYEHHBIX CIy4alHBIX IKCIIEPUMEHTaX
Haxomuts 1 ¢opmMynupoBaTh COOBITHS: NEpeceYeHne U OObEeIUHEHHE
64 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIIOIOKHOE IaHHOMY COOBITHIO;
' MOJIb30BAaThCA  UarpamMmmamMu  Oinepa u  GOPMYyIOH  CIIOXKEHHUS
BEPOSATHOCTEN MPH PEIICHNUHU 3a]a4
OnepupoBaTh TOHATUSAMHU: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTU C IMOMOIIIBIO MPaBUIa YMHOKEHUS, C
ITOMOIIBIO JIEPEBA CIY4alHOIO OIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABUIJIO YMHOXKEHUS TPU PELICHUH 3a/1a4
OnepupoBaTh MOHATHUAMH: MCIBITAHUE, HE3ABHCHUMBIE MHCIIBITAHMS,
67 cepus UCHBITaHUH, yCIIeX U Hey/Aauya; HaXOJUTh BEPOSITHOCTH COOBITHI
' B CEpPUM HE3aBHCHMBIX HCIBITAHUN [0 TEPBOTO YCIEXa, HaXOIUTh
BEPOSITHOCTH COOBITHI B cepuu UCTIbITaHUN bepHynu
6.8 OnepupoBaTh NOHATUSMHU: CIIy4aiHasT BEIWYMHA, PACIPEICICHUE
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
11 KJIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro

pe3yJbTarta

o0pa3oBaTeIbHOW MPOrPaMMBbI CPeTHEr0 001IEero 00pa3oBaHuUsI




Teopust BEpOATHOCTEN U CTATUCTHKA

CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10

> pacipeieNIeHUIO WK € TTIOMOIIBIO AHarpaMm
OnepupoBaTh MOHATHEM MATEMAaTUYECKOTO OKHJIAHUS, TPUBOAUTH
- OpUMephl TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUIaHHE
. CIy4yallHOM BETWYMHBI, HAXOJUTh MaTeMaTH4YEeCKOE OXHUIaHUE II0
JTAHHOMY pacipeeIeHUIO
5.3 Nmethb npeacTaBieHue o 3aKOHE OOJIBITUX YHCET
5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpeacraBinenre JaHHBIX C TOMOIIbIO Tabnun u auarpamm. CpenHee
6.1 apudmernyeckoe, MeAMaHa, HauOOJbllIee W HAUMEHbIIEE 3HAUeHUs, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB
Cny4aifHble SKCIEPUMEHTHI (OMBITHI) M CIIy4alHbIE COOBITHS. DJEeMEHTapHBIC
coObITHs (MCXOJbI). BEpoATHOCTh CIydalfHOTO COOBITHS. BIM30CTh YaCTOTHI H
6.2 BEpOATHOCTH COObITUIN. CiydaliHbIe OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITUsIMH. BeposSTHOCTH  COOBITMII B  OMBITAX C PaBHOBO3MOXHBIMHU
3JIEeMEHTaPHBIMU COOBITUSIMU
63 Onepauuu Haja COOBITUSAMHU: TIEpecedeHHe, OObEeIUHEHUE, MPOTUBOMOIOKHBIC
' coObITus. uarpammsl Diinepa. opmyna caoxKeHus: BEpoATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4aiiHOro
' skcriepuMenTa. @opmyna noaHou BeposaTHOCTH. HezaBucuMblie cOOBITHS
6.5 Kombunaropuoe mnpaBuino ymHoxkeHus. llepectaHoBku u ¢dakropuan. Ywucio
' coueranuit. Tpeyronbuuk [lackans. @opmyna bunoma HeroToHa
bunapHbili ciydaliHbIil ONBIT (MCHBITAaHUE), ycrex M Heynada. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUW A0 mepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Huarpamma
6.7 pacnpenenenus. [lpumepsl pacnpenelieHud, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMHUATBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 Teopus BEpOATHOCTEN M CTATHCTHKA
UwucrioBble XapaKTEPUCTUKU CIYYaWHBIX BETUYHH: MAaTEMaTHYECKOE OXKHIAHUE,
51 JUCIIEpCHs ¥ CTaHIapTHOE OTKIOoHEeHHE. [IpuMepsl MpuMeHeHUsI MATeMAaTUYECKOTO

OXXHJAaHus, B TOM 4YHCJIIC B 3aJadyax U3 HOBCGHHGBHOﬁ KU3HA. MareMaThdecKoe

OXXHNIAaHUC 6I/IHapHOI7I CJ'Iy‘lElfIHOfI BEJIUYMHBI. MaTeMaTUUEeCKOe OXKUAAHNE CYMMBI




CHy‘IﬁﬁHHX BeaUuMH. MaTeMaTuueckoe OXHNIAaHUE U JUCTIEPCUSA TCOMETPHUICCKOI'O

¥ OMHOMHUAJIBHOTO pacIpeaeeHHH

3akoH OONBIIMX YKCET U €ro poJib B HAayKe, MpUpoje U obmecTBe. BoiOopounbiii

5.2

METOJI UCCIICIOBAHUIA

[IpuMepbl HENpPEphIBHBIX ~ CIyYalHBIX BENWYMH. [lOHSATHE O TUIOTHOCTH
5.3 pacnpeneneHus. 3aaauu, MPUBOAAIINE K HOPMAIIbHOMY pactipezenennto. [lonstue

0 HOPMAJIbHOM pacCipEeacICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kona
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHuM

Brnagenne MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUs 3a/ad;
yMmeHue (GOpMyIHpOBAaTH W ONEPHPOBATH MOHATHUSMH: OIpeaeseHHE,
aKcuoma, Teopema, CJIEACTBHE, CBOWCTBO, IPU3HAK, JOKa3aTeJIbCTBO,
paBHOCUIIbHBIE (POPMYIIMPOBKY; MPUMEHSATH UX; YMEHUE (POPMYIHpPOBATH
o0paTHOE M TNPOTHUBOIOJOKHOE YTBEP)KICHHE, MPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCMOJIb30BaTh METOJ] MAaTeMaTU4YeCKOW WHIYKIUU;
MIPOBOMTH J0Ka3aTeNbHBIE PACCYKICHUS MPU PEIICHUH 3a71a4, OLIECHUBATh
JIOTUYECKYI0  IPaBUWJIBHOCTh  PACCYKIEHUI; YMEHUE OIepUpOBaTh
HOHSTUSIMU: MHOKECTBO, TIOJMHOKECTBO, OIEpalli HaJ MHOXKECTBaMU;
YMEHHME MHCIIONb30BaThb TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr A
OINMCAHUS pealbHbIX MPOLIECCOB U SIBJICHUN U MPU PELIEHUU 3a/1a4, B TOM
qHclie U3 APYTruX y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HBIM rpad, nepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHE 331aBaTh
Y ONHCHIBAThH rpadbl pa3TUYHBIMU CIIOCOOAMH; UCIONIB30BaTh Tpadbl MpU
pellIeHnu 3a1a4

YMeHue onepupoBarth MOHATUSAMU: HATYPAJIbHOE YHUCIO, LIEJIIOE YHUCIIO,
CTEIEHb C LEIbIM MOKa3aTeaeM, KOpeHb HaTypajIbHOUN CTENEHH, CTENEHb C
pPalMOHAIIBHBIM NOKA3aTEIEM, CTEIIEHb C JEHCTBUTEIBHBIM II0KA3aTENEM,
jgorapudm uMcra, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJILHOTO 4YHCIIA,
OCTaTOK II0 MOAYJIIO, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YUCIIO,
MHOKE€CTBA HATYpaJbHbBIX, LEJIbIX, PAIMOHAIBHBIX, JAEHCTBUTEIbHBIX
YHUCeN; yMEHHE UCTI0JIb30BaTh MPU3HAKH JICTUMOCTH, HAUMEHBIIINA 001N
JeNUTeNlb U HauMEHbIlee oOIiee KpaTtHoe, anroputMm EBkiamma npu
pPELICHUH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU
CUMCIICHUS; YMEHHE BBITIOIHATH BHIYHCICHUE 3HAYSHHI 1 TpeoOpa3oBaHus
BBIPQXEHHUI CO CTEMeHsSMU U Jorapudmamu, mpeoOpazoBaHUs JPOOHO-
PAlMOHAIIBHBIX  BBIPAXKEHUH; YMEHHE  OIEpUPOBATh  IMOHATUSAMM:
MOCIIE0BATENbHOCTh, apuMeTHUecKasl MPOrpeccus, reoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETPUYECKas MPOTPECCHS;
YMEHHE 3a7aBaTh IOCJIEIOBATEIIBHOCTH, B TOM YHCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (HOPMYI; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE
YUCIIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amMcu  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas); yMeTb
MPOU3BOJUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOJIUTH ITPUMEPHI UCIOJIB30BAHUS KOMILJIEKCHBIX YUCEN; ONIEPUPOBATH




HNOHATHSIMM:  MaTpuua 2x2  u  3%3, OIpeneiauTenb  MaTpHIlb,
reOMETPUYECKUI CMBICI ONPEAEeIUTENs

YMeHue OIICPHUPOBATH IOHATHAMHU: PANUOHAIBHBIC, HWPpPALUOHAIIBHBIC,
NoKa3aTeJbHbIC, CTENEHHBIE, Jorapu(MUUECKUEe, TPUTOHOMETPHUUECKUE
YpaBHCHHUA W  HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OIICPHUPOBATH
HOHATUSAMH: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMA YPaBHEHUH W HEPABEHCTB, PAaBHOCHJIBHOCTD
YPaBHECHHI, HEPAaBEHCTB M CUCTEM; YMEHHE peIlaTh ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; peLIaTh
YPaBHEHHs, HEpPaBEHCTBA M CHCTEMbl C IIapaMeTPOM; IIPUMEHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JIA PCUHICHUA MATCMATHYCCKUX
3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMS, 4YETHOCTh (YHKUUH,
NEPUOAUYHOCTh (PYHKIIMHM, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOoblllee ¥ HauMEHbIIee 3HAYCHHUS
(GyHKIMU HAa IPOMEXKYTKE, HETIpEephIBHAS (PYHKIHUS, ACHMITOTHI Tpaduka
¢yHKIMHU, TIepBasi U BTOpasi MPOM3BOAHAS (DYHKIIUHM, T€OMETPUUYECCKHIA H
¢u3nyecKkuil CMBICI IPOU3BOJHOW, IE€pBOOOpa3Has, OINpeIeIEHHbIN
UHTETpaT, YMEHHE HAaXOJUTh ACHUMOTOTHI rpaduka (QyHKIUH, yMEHHE
BBIUMCISATh MPOU3BOJAHBIE CYMMBI, TMPOU3BEICHHUS, YAacCTHOTO U
KOMMO3UIMN (DYHKLIUN, HAXOIUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIIMM; YMEHUE HaXOIUTh MPOU3BOAHBIC 3JEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO HJsl HCCIEAOBaHUS (DYHKUIHUMH,
HAXOJUTh HAuOOJbIIME M HAUMEHBIINE 3HAYeHHUS (DYHKUUN; CTPOUTH
rpayKkd MHOTOUYJIEHOB C HCIOJB30BaHMEM ammapara MaTeMaTH4ecKOro
aHaIM3a; MNPUMEHSTHh MPOU3BOAHYIO JUIS HAXOXACHUS HAWIy4llIero
pelieHrs B NPUKIATHBIX, B TOM YHCJIE COLUAIBbHO-DKOHOMUYECKHX U
bu3HYecKuX 3a7auax; HaXOJUTh IUIOMIAAU U O0BEMBI (PUTYpP C TTOMOIIBIO
MHTETpasla; MPUBOJUTH IPUMEPBl MAaTEMaTHUECKOIO MOJEIMPOBAHUS C
noMoIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHUAMU: TpapuK QyHKINMH, 0OpaTHAs QyHKIIMS,
KOMIO3UIMS (QYHKUMH, JHUHEWHas (QYHKIUS, KBajJpaTH4Has (QyHKIUS,
panmoHanbHas (QYHKIUS, CTeNeHHash (YHKIHSA, TPUTOHOMETPUYECKHE
¢byHKLIMH, OOpaTHbIE TPUTOHOMETPHUUECKUE (YHKLUH, MOKa3aTelbHas U
agorapupmuueckass (yHKIHUU; yYMEHHE CTPOUTh TpapuKH H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3zoBaHus  rpadukoB  (GYHKUHUH,
UCIIOJIb30BaTh TpadUKH I U3YYSHHsI MPOLIECCOB U 3aBHCUMOCTEH, MpH
pelieHnn 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOBHU 3334 U3 pealbHON
KU3HHU, BBIpAXaTh (OPMYJIaMH 3aBHUCHMOCTH MEXKIY BEINYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKu (YHKIMM A pelieHus] ypaBHEHUH,
HEPAaBEHCTB M 3a/lay C MapaMeTpaMu; H300pakaTb Ha KOOPIMHATHOMN
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3aJa4M pa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIU W YacTH, HA JIBH)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Ja4u U3 00JIaCTH YMpPaBJICHUS JUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTaBJIATH BBIPAXECHHs, ypaBHEHUS, HEPABEHCTBA M UX
CHUCTEMBI M0 YCJIOBHUIO 3aJadyM, MCCIEAO0BATH IOJIYYEHHOE DEIICHHE U
OLIGHUBATh MPABIONOJ00HOCTh PpE3yJIbTaTOB; yMEHHE MOJIEIUPOBAThH
peajibHble CUTYallud Ha S3bIKE MATEMAaTUKH; COCTaBJIATh BbIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]]a4H, UCCIIEN0BATh
NOCTPOCHHBIE MOJIEIM C  HWCHOJB30BAHWMEM  ammapara  anreopsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHue onepupoBarh MOHSATUSAMU: CpelHee apupMETHIeCKoe, MeInaHa,
HanOoJiblliee U HAUMEHbIIEe 3HAUCHHS, pa3Max, JUCIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; YMEHUE H3BJICKATh, HHTEPIPETHPOBATH
uH(pOpMAIIHIO, MPEACTABIICHHYIO B TA0JIMIIAaX, HA JUArpaMMax, rpadukax,
OTPa)KaroIYI0 CBOMCTBA PEAJIbHBIX MPOLECCOB U ABJICHUI; MPEICTABIATh
uHGOpMAIlMI0O C TOMOIIBI0 Ta0NWUIl U JUarpamM; HUCCIEI0BaTh
CTaTHUCTUYECKUE JAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux
METOJIOB M 3JIEKTPOHHBIX CPECTB; TpaduyecKH UCCIEI0BaTh COBMECTHBIE
HAOJIO/IEHUS C IOMOIIBIO AHAarpaMM PacCeHBaHUs U JTMHEHHON perpeccuu

VYMeHune onepupoBaTh NOHATHSAMHU: CIy4YailHBIM ONBIT W CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHUS, YMEHUE BBIUUCISTH
BEPOATHOCTh C HCHOJb30BaHUEM TpapUUEeCKUX METOAOB; MPUMEHSIThH
bopMyIbl CIOXKEHUS U YMHOXKEHHUS BEpOATHOCTEH, (OpMyIy IMOJHOM
BeposATHOCTH, (opmyny bepHyinn, koMOuHaTOpHBIE (GaKThl U (HOPMYIIBL;
OLICHMBAaTh BEPOATHOCTU pealbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
NOHATUSIMM:  CllydaliHas BeJIMYMHA, paCHpelielieHue BEpOSITHOCTEH,
MaTeMaTU4YecKoe OXHJIaHue, JUCHEepCHs U CTaHJapTHOE OTKJIOHEHUE
CIy4alHOM BeNMYMHBbL, (QYHKIUU paCHpeneseHus] U  IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEIbHOIO0 1 HOPMAJIBHOT'O PaclpeesIeHNI; yMEHNE
MCII0JIb30BaTh CBOMCTBA U3YUEHHBIX pACIpeAeICHUN s PEILIEHUs 3a/1a4;
3HAKOMCTBO C HOHSATHSMM: 3aKOH OOJBIINX YMCEI, METObl BHIOOPOUHBIX
UCCIIEOBAaHNM; YMEHUE NPHUBOJUTH TNPUMEPHI NPOSBIEHUS 3aKOHA
0OJBIIMX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE
ONEepUpPOBATh MOHATUSMU: COUYETAHUE, NIEPECTaHOBKA, YUCIIO COUYETaHUM,
YUCIIO  NEepecTaHOBOK; OumHOM  HbloTOHa; yMeHHE  NIpPUMEHATH
KOMOHMHATOpHBIE (PAKTHI M pacCykAEHUS Ui PELIeHUS 3a/1a4; OLEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITUI; COCTABIATH BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ysbTar

YMeHnEe OICpHUpOBaATH IIOHATUAMMU.: TOYKa, mnmpsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINUYMHA yTJa, INIOCKAN yroJl, JBYTPaHHbIN
YTOJI, TPEXTPAaHHBIN YIroJI, CKPEIIMBAIOIIHUECS MPSIMBbIE, TapaUICIbHOCTh U
NEPHEHANKYJIAPHOCTD IPSAMBIX U IIJIOCKOCTEM, Yrojdl MEXAy IpsIMBIMH,
Yroa MeXAy MNpsAMOW M IUIOCKOCTBIO, YIrOJI MEXAY IUIOCKOCTSMU,
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paccTostHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBbIMHU,
paccTosiHue MeXAy IIOCKOCTSIMHM;, YMEHHE HCIOJIb30BaTh MPHU PEIICHUN
3aJa4 M3y4yeHHbIe (aKThl U TEOPEMBbl IAHUMETPUU; YMEHUE OIICHUBATD
pa3Mepbl OOBEKTOB OKPY)KAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYecKue
MOJIEJI C TOMOIIBI0 T'€OMETPUUYECKUX MOHSITUA W BEIMYUH, pPEelIaTh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a/1a41

YMeHHne onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBI, 00BbEM (GUTYDHI,
MHOT'OIPAHHUK, MPABWIbHBIM MHOTOIPAHHHMK, CEUYEHWE MHOIOIPDAHHMKA,
KyO, mNapajienenumnes, Mnpu3Ma, nupamuaa, ¢Gurypa U MOBEPXHOCTD
BpallleHus, IWIMHApP, KOHYC, IIap, cdepa, miomans cdepbl, MIOMmaIb
MOBEPXHOCTU MUPAaMUAbI, TPU3MBIL, KOHYycCa, IHIUHIpa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO Tapajuleenunena, NUpaMuibl, MNPU3MbI, LWIMHAPA,
KOHyca, L1apa, pa3BépTKa MOBEPXHOCTH, CEUEHHs] KOHyca U LIMJIMHAPA,
napajuleJibHble OCH WIM OCHOBAaHHUIO, CEYEHHE I1apa, IIJIOCKOCTb,
Kacaromasicss cheppl, UWIMHAPA, KOHYCA; YMEHHE CTPOHUTH CEYCHHUE
MHOTOTPaHHHKA, U300pa)kKaTh MHOTOTPAHHUKH, (UTYPBl U MOBEPXHOCTH
BpAIlCHUs], UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPENICTB;
YMEHHE NPUMEHATh CBOMCTBA T€OMETPUUYECKUX (DUTYpP, CAMOCTOSTEILHO
dbopMynupoBaTh onpeaeneHus n3ydaeMbIX GUTYp, BEIABUTATh TUIIOTE3BI O
CBOMCTBaX W MPHU3HAKAX TEOMETPUYCCKUX (UTYp, OOOCHOBBIBATHUIIH
OmpoBepraTh HX; YMEHHE TIPOBOAWTH Kiaccupukanuio ¢uryp 1o
pa3IUYHBIM TIPU3HAKaM, BBIMOJHATh HEOOXOIWMBIE JOMOJHUTEIbHBIC
MIOCTPOCHUS

11

YMeHue onepupoBaThb IOHATUSMH: JBIJKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIA MEepeHOC, CUMMETPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MON00Us, TNOJOOHBIE (UIYpbI; YyMEHHE
pacrno3HaBaTh paBHbIE U MOJO0OHBIE (QUTYPHI, B TOM 4YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYypE; UCI0Ib30BaTh FTEOMETPUYECKHUE OTHOILIEHUS IPU
peLIeHUH 3aJla4; HAaXOAWUTh I'€OMETPHUYECKHE BEJIMYMHBI (IUIMHA, Yrod,
I0IaAb, 00BbEM) NP PELICHUHU 3a/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U
U3 pealbHOW JKHW3HM;, YMEHHE BBIYMCIIATH N€OMETPUUYECKUE BEIMYHUHBI
(MHa, yroj, MioUaab, OOBEM, IUIOIIAAb MOBEPXHOCTH), HCIOJb3YS
U3YyYEHHbIE (POPMYJIBI U METObI, B TOM YHCJIE: IUIOIIAAb MOBEPXHOCTH
NUPaMU/JIbI, TIPU3MBI, KOHYCa, IWIMHJIpa, IUIomaas chepbl; 00bEéM Kyoa,
IPSIMOYTOJIBHOTO Tapajuleienunesna, NHUpaMuibl, MPU3MbI, LHIUHAPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHNE 00bEMOB MOJO0OHBIX PUTYP

12

YMeHHe onepupoBaTh MOHATHSAMHU: MPSIMOYrOJIbHAs CUCTEMa KOOPJIUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCIIO, Pa3JIOKEHHWE BEKTOpa MO 0asucy,
CKQJIIPHOE MPOM3BEICHUE, BEKTOPHOE MPOM3BEIACHUE, YOl MEKIY
BCKTOpaMHU; YMCHHUEC HCIIO0Jb30BaTh BeKTOpHBII\/'I u KOOp}IHHaTHBIﬁ METO
JUTSL pEIICHUS TeOMETPHUYCSCKHX 3314 U 3a/1a4 IPYTHX YU4EOHBIX MTPEIMETOB
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YMeHnue BpIOUpaTh TOIXOASIINN METOT ISl PEIICHUS 3a]a91; TOHUMAaHUe
3HAYUMOCTH MaTEMAaTHKU B H3YYEHUU MPHUPOAHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pacro3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTUKHU B UCKYCCTBE, YMEHUE TPUBOIUTH IPUMEPbl MAaTEMAaTUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAyKH




HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, TIPOBEPAEMBIX HA EID
11O MATEMATHUKE

Kon | IIpoBepsieMblii 3JIeMeHT COePKAHUSA

1 Yuciaa ¥ BEIYUCIICHUSA

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

Pammonanehbie  uncna. OOBIKHOBEHHBIC U JICCATHYHBIE JPOOH, IPOIICHTHI,

1.2 OEeCKOHEUYHBIC TIEPUOANYCCKHE APOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cremneHu. JlelcTBus ¢ apudmeTHaecKuMu
' KOPHSIMH HAaTypajlbHOU CTEICHH

14 Crenenb ¢ uensiM nokaszaresieM. CTeneHb ¢ palMoHaIbHBIM MoKa3aTenemM. CBoMCTBa
' CTENEHU

L5 CuHyc, KOCHHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 = Jlorapudm uucna. JlecaTuuHbie U HATYpaJbHbIE JOTapUPMbI

JleiicTBUTENBHBIC YHCTIa. APUPMETHICSCKHUE OTIEPAIIH C ICHCTBUTEIIBHBIMU YUCIIAMHU.
1.7 [TpubnmxEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OIICHKA pe3yJIbTaTa
BBIYUCIIEHUU

1.8  IIpeoOpa3zoBaHue BhIpaKECHUI

1.9 KommniiekcHbie uuncia

2 VYpaBHEeHUS U HEPABEHCTBA

2.1  lemnsle u qpoOHO-paIMOHATIFHBIC YPAaBHEHUS

2.2 = HppauuroHanbHbIE YpaBHEHUS

2.3 = TpuroHoMeTpu4ecKHe ypaBHEHUS

24 | Tloka3arenbpHble U JorapupMUUYECKUE YpaBHEHUS

2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA

2.6 = HppaumoHanbHbIE HEPABEHCTBA

2.7 = lloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA

2.8 = TpuroHomeTpuuecKkne HEPaBEHCTBA

2.9 = CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10  YpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C TApaMEeTpaMu

2.11  Marpuna cuctemsl JJMHEHHBIX ypaBHeHUN. OnpenennTens MaTpHULibl

3 OyHKIMH U TpaduKu

Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkumu. B3zaumHo oOpaTHBIE

3.1 « <

¢bysakun. YétHble u Heu€THble pyHKkuuU. [leproanueckue GyHKIUN

OOnacte ompeneneHUs M MHOXECTBO 3HaueHU ¢ynkunu. Hymm ¢yskuumm.
39 [IpoMexxyTKH ~ 3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MakcumymMbl ¥ MUHUMYMBl (QyHKuuu. HaumbGonbliee ¥ HauMeHblllee 3HAaYECHUE
(GYHKIMN Ha TPOMEXYTKE




CrenenHas (pyHKIMS ¢ HaTYpaJbHBIM U IIeJIBIM MOKa3aTeneM. E€ cBoiicTBau rpaduxk.

33 N .
CaoiicTBa ¥ rpa@ UK KOpHS 1-Oi CTETIeHH
3.4  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpaduKu
3.5  IlokazatenpHas u Jorapupmudeckas GyHKIIMU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. Acumnrorsl TpadukoB ¢yHkumid. CBoiicTBa  (QYyHKUHUH,
' HETIPEPBHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHus OCIEA0BATEILHOCTEMN
3.8  Apudmernueckas u reomerpuyeckas nporpeccun. opmyna cI0KHBIX IPOIIEHTOB
4 Havana marematnueckoro anaiansa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (HYHKIUN
[IpumeneHue mNPOU3BOJHOM K HCCIENOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 skctpemyMbl. HaxokneHne HauOOJBIIEro ¥ HaUMEHBLIETO 3HA4YeHUs (YHKIMU Ha
OTpe3Ke
4.3 | IlepBooOpasnas. MHTETpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMU. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 = OmnucarenbHasi CTAaTUCTHKA
6.2  BeposiTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTU B MPOCTPAHCTBE
7.3 =~ MHOrorpaHHUKH
7.4  Tena u moBepXHOCTU BpallleHUs
7.5  KoopauHaTel U BEKTOPHI
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Marematuka.BeposiTHOCTb U cTatucTika. UHTEpakTuBHBIE 3a0aHus. 10-11
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BeposarHocts u ctatuctuka 10

BepostHocTh M cTatncTuka 11
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