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PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJIBHAS 3AITUCKA

Pabouas nmporpamMmma yueOHOro Kypca « Anredpa u Hayajla MaTeMaTUYECKOTrO
aHanu3a» 0a3oBoro ypoBHs mig obyuaromuxcs 10 —11 kimaccoB paspaboraHa Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIFHOTO CTaHJAPTa CPETHETO
oOmiero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN POCCUUCKOTO
oOpa3oBanus. Peanmuzainus mporpaMMbl 00€CTICUHMBAET OBJIAJCHUE KIFOYEBBIMHU
KOMIIETECHIIUSMHU, COCTABJISIONIMMU OCHOBY JJISI CAMOPA3BUTHS U HETIPEPHIBHOTO
00pa30BaHus, [IETOCTHOCTH OOMIEKYIBTYPHOTO, TUYHOCTHOTO M MTO3HABATEITLHOTO
Pa3BUTHS TMYHOCTH 00yUYAIOITUXCA.

HEJAN U3YYEHUSA YYEBHOT' O KYPCA

Kypc «Anrebpa u Hauajna MaTeMaTHUYECKOTO aHAIW3a» SIBISCTCS OJHUM W3
HanOoJiee 3HAYMMBIX B TMpOTpaMMe CTaplied IIKOJIbI, MOCKOJbKY, C  OJHOM
CTOPOHBI, OH OOECHeuYMBaeT HWHCTPYMEHTAIbHYI0 0a3zy [Uid HU3y4YeHHUS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYyroil CTOpPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIIUICHUE YYalluXci Ha ypOBHE, HEOOXOJMMOM JJisi OCBOCHUS
KypcoB HH(pOpPMATHUKH, OOIECTBO3HAHHUSA, UCTOPUHU, CJOBecHOCTH. B pamkax
JAHHOT'O Kypca yyalluecs OBJAJEBAaIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (OpMyIUPYyET CBOU JOCTHUKEHUSI B MaTEMaTUYECKOHN (hopme.

Kypc anre6ps! 1 Hauan MaTeMaTHYECKOTO aHaIM3a 3aKJIabIBAET OCHOBY /IS
YCHEIIHOTO OBJAJCHUS 3aKOHaMU (PU3UKH, XUMHH, OHOJOTUM, TIOHUMAaHUS
OCHOBHBIX TEHJICHIIUH HSKOHOMHKM U OOIIECTBEHHOW KU3HH, TO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEJHEBHOW XU3HU. B TOXe Bpems OBlaJcHUE
a0CTpaKTHBIMH W JIOTHYECKH CTPOTMMH MAaTEMAaTUYECKUMHU KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb
YTBEPKJICHUS, UCTIOIH30BATh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaJoruio, GOpMUPYET KpeaTUBHOE U KPUTHUUECKOE MBIIICHUE. B x0/1e u3yueHus
anreOpbl M Havall MaTEMAaTUYECKOrO0 aHajlv3a B CTaplliedl MIKOoJe ydJalluecs
MOJIy4YalOT HOBBIM ONBIT PEHICHUS] MPUKIAJHBIX 337a4, CaMOCTOATEIbHOIO
MIOCTPOCHHSI MAaTEMATUUECKUX MOJIENIC pealbHbIX CUTyalluid U MHTEPHpPETALNU
MOJYYEHHBIX  pEIICHUM, 3HAKOMATCS C  MOpUMEPAMU MaTEMaTHYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE M B HCKYCCTBE, C BBLAAIOIINMUCS
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaMHU.



Kypc obnanaetr 3HaUUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIi
peanusyercs Kak 4epe3 yueOHbIM maTepual, CroCOOCTBYIOMIUI (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK M 4epe3 crneluduxky ydeOHOU AesiTeIbHOCTH,
TpeOyroriei CaMOCTOATENIBHOCTH, aKKypaTHOCTH, MPOJIOJKUTEIILHON
KOHIICHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yibTarT.

B ocnoBe MmeTonuku oOydeHHs anreOpe W HadajaM MaTeMaTH4eCKOro
aHaJu3a JIGKUT JeATeIbHOCTHBINA MPUHIIUI O0YyUYEHUSI.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaIM3ay BKIIOYACT
CIEYIOIINE COMIEPKATENBbHO-METOIUUECKUE JIMHUU: «YHCIa U BBIYUACICHUS»,
«DyHkiuu  u - rpadukm»y, «YpaBHEHUST W HepaBeHcTBay, «Hauama
MaTeMaTU4YeCKoro aHaiu3a», «MHoOxkecTBa U JIoTMKa». Bce OCHOBHbIE
COAEPKATETbHO-METOJANYECKUE JIMHUUA M3Y4YalOTCAd Ha TPOTSKEHHUHM JBYX JIET
oOy4eHus B CTaplieil IIKoJie, €CTECTBEHHO JOMOJIHIS APYT JIpyra U MOCTEIECHHO
HACHIMIAsICh HOBBIMM TeMaMW U  pa3fenamu. JlaHHBIH  Kypc  SIBISETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIUHSIET B cebe coJepKaHUE HECKOJIBKUX
MaTEeMaTHYECKUX JUCIUIIINH: anredpa, TPUrOHOMETPHsI, MATEMAaTUUECKUN aHaJu3,
TEeOpHsi MHOXKECTB | Jip. [lo Mepe Toro kak ydarmuecsi OBJIaJIeBalOT BCE Oosiee
MIMPOKUM MAaTeMaTUYECKHUM anmapaTtoM, Y HUX MOCIeA0BaTeNbHO GOpMUPYETCS U
COBEpILIECHCTBYETCA YMEHHE CTPOUTh MATEMAaTUYECKYIO MOJIENb pEalbHOM
CUTyallud, TPUMEHSITh 3HAHUA, TOJyYEeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTUYECKOTO aHAJIN3ay, ISl PEUIEHUsI CaMOCTOSTENbHO CHOPMYITUPOBAHHON
MaTeMaTHYECKOH 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3yJIbTaT.

ConepxaTenbHO-METOANYECKAs TUHUA «YHHCIIa U BBIYMCICHUS» 3aBEPLIACT
(dbopMuUpoBaHNE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTO B OCHOBHOM ImKoJyie. B crapiieii mkone ocoboe BHUMaHUE YIEIICTCS
(GOpMUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B CeOs
UCIIONBb30BaHUE PA3MYHbIX (OpM 3amucu JEHWCTBUTEIBHOTO YHWCIA, yMEHHE
pallMOHANIBHO BBIMOJHATH ACHCTBUS C HUMH, JeNaThb TNPUKUAKY, OLEHUBATH
pesynbrar. OOyuaromuecss TMOJYYalOT HAaBBIKM NPUOMIDKEHHBIX BBIYHCICHUH,
BBITIOJTHEHUSI JICUCTBUI C YWCIAaMH, 3allCaHHBIMU B CTaHIapTHOU ¢opme,
HCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHU.

JIunus «YpaBHEHHS] U HEPABEHCTBa» peaU3yeTcsl Ha MPOTSKEHUH BCETO
oOy4eHHsT B CTapliedl IMIKOJIe, TOCKOJbKY B KaXIOM pasaene MporpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMMUX 3a7ad. OOyyarommecs OBJIaJICBAIOT
pPa3IUYHBIMUA METOJAMHU PEUIEHUS UEbIX, PAallMOHAJbHBIX, UPPALNOHAIBHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMHUUYECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucteM. [loayueHHbIe YMEHHS UCTIONB3YIOTCS IPU UCCIIEA0BaHUN
(GYHKIMI ¢ TOMOIIBIO MPOU3BOJIHON, PEIICHUM MPUKIAMHBIX 3aJlad U 3a7a4 Ha
HaxOXJIeHHUEe HauOOJBIIMX M HAWUMEHBIIMX 3HauyeHUW QyHkuuu. JlanHas



colep)kaTenbHas JIMHUS BKJIIOYAeT B ce0s Takke (POPMUPOBAHUE YMEHHI
BBINIOJIHATH pacy€Thl 0 (opMynam, npeoOpa3oBaHus LENbIX, PALMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAKEHUH,
coliepKallluX CTerneHu u jorapudmel. biarogaps m3ydeHUro anredpanyeckoro
Marepuanga  MNPOUCXOAUT  JAJbHEHIIEE  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0OCTPaKTHOTO MBIIUIEHUS y4yaluxcs, (OPMUPYIOTCS HABBIKM JI€TyKTUBHBIX
paccykKAeHuil,  paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEH B BHUJE PAaBEHCTB U HEpPaBEHCTB. Anredpa
npeniaraeT d(pQexkTuBHbIE HMHCTPYMEHTBHI Ui pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKHU.

CopepxarenbHo-MeToanveckass JnHUg «DyHkuuu u rpaduku» TECHO
NEPEIUIETAETCS C IPYTUMU JMHUAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
NIOCJIEI0BATEIBHOCTD U3Yy4YEHUS Marepuana. N3yuenne CTEIIEHHOM,
NOKa3aTeIbHOM, Torapu(MUIECKON U TPUTOHOMETPUUYECKUX (QYHKIUNA, UX CBOICTB
U rpauKOB, HCMOJIb30BaHUE (DYHKIMM UIsl pelIeHHs 3a/1ad U3 JPYTrux y4eOHbIX
IPEAMETOB U PEANBHOM )KM3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIM30M,
TaK ¥ C pelIeHWeM ypaBHEHMI W HepaBeHCTB. [Ipu 3ToM OoJibllIoe BHUMaHUE
ynaensercs (OpPMHUPOBAHUIO YMEHUS BBIpaXaTh (POpMyliaMH 3aBUCUMOCTH MEXKITY
Pa3TUYHBIMUA BEJIMYMHAMU, MCCIEIOBATh MOJyYEeHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol copepKaTeIbHOW TUHUU HAIlEJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IO3BOJIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEIMYMHAMU B
pasnmuuHoi (dopme: aHAIUTHUYECKOH, rpaduyeckoil W ciaoBecHOW. Ero msydenwme
CIIOCOOCTBYET PAa3BUTHUIO AJTOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxatenbHas nuHusA «Havana MareMaTHYecKOro aHalin3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4,
JOCTYMHBIX 00y4aroImUMCs, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTh UCCIIEI0BATh U
CTpouTh TpaduKkd QYHKIHMH, OMNpEAeNiaTh UX HAWOONbIINE W HAUMEHBIINE
3HAYEeHMsI, BBIUYUCIATH IUIOMAAN QUIyp U OOBEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpeHus IporeccoB. JlaHHas coaep:KareinbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTM ITOCTPOCHMSI MaTeMAaTUYECKUX MOJENEH peajbHbIX CHUTyaluH,
HAXOXKJEHUS HAWIY4YIIEero PEelIeHHUs B IMPHUKIAJAHBIX, B TOM YHCIIE COLMAIBHO-
HSKOHOMHMYECKHUX, 33/1a4yaX. 3HAKOMCTBO ¢ OCHOBAMH MAaTEMaTHYECKOTO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, POPMATBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMHPOBAHHUIO YMEHHUIl pacrno3HaBaTh MpPOSBICHHS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOyuwaronuecss y3HAKOT O
BBIIAIOIINXCA PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH Kak
HayKH, U UX aBTOpax.



ConepxaTenbHO-METOANYECKAs JIMHUS « MHOXKECTBA U JIOTUKA» B OCHOBHOM
[IOCBSAIIEHA  DJIEMEHTAaM  TCOPUM  MHOXECTB. [ €OpPETUKO-MHOKECTBEHHBIE
[IPEICTABICHUS POHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMAaTUKU U INPEIIIararoT
HanOoJiee YHUBEPCAJIbHBIN S3bIK, 00bEIUHAIONINMA BCE pa3/ieNibl MATEMATHKHU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT Pa3HblE MAaTEMaTUYECKUE IUCLUILUIMHBI B €IUHOE
nesnoe. IloaToMy BaXHO 1aTh BO3MOYKHOCTB IIKOJBHUKY IIOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMAaTUKA W MCIIOJIb30BaTh €ro IJis
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajga MaTeMaTHYECKOIO aHAJIN3a» MPUCYTCTBYIOT
TaKXX€ OCHOBBl MAaTeMaTUYECKOrO  MOJEIMPOBAaHMs, KOTOPbIE  IPU3BAHBI
c(hopMHPOBATh HABBIKH MOCTPOCHUS MOJIENIEH peabHbIX CUTYalUM, UCCIEOBaHUS
ATUX MOJEJEH ¢ MOMOILBIO anmnapara aareOpsl 1 MaTEMATUYECKOro aHaiu3a U
VUHTEPIIPETALMU IIOJYYEHHBIX PE3yiabTaToB. Takue 3a1aHus BIUIETCHBI B KayKJbIU
U3 pa3/eioB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHall Kypca IUPOKO UCIIOIb3YETCs
JUISL peLLIeHUs NPUKIagHbIX 3a1a4. [Ipy perenun peasbHbIX MPAKTUYECKUX 3a1a4
ydamuecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, MCIOJB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETHU3HPOBATH
npobnemy. JleareapbHOCTh M0 (HOPMHUPOBAHUIO HABBIKOB PEIICHUS NMPUKIIATHBIX
3aJa4 OpraHMU3yeTcsl B MPOLECCe M3YYEHMsI BCEX TeM Kypca «AnreOpa u Hayaia
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJTAHE

B y4yeOHOM miaHe Ha W3ydYeHHE Kypca ajreOphl U HaYaJl MaTeMaTHYEeCKOTO
aHaju3a Ha 6a30BOM ypoBHE oTBoAMTCS 2 yaca B HeAento B 10 kinacce u 3 gyaca B
Heneno B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BLIYUCJICHUA
Pauuonansabie uncna. OOBIKHOBEHHbBIE M JECATUYHBIE APOOU, MPOLEHTHI,
OECKOHEUHBIE  MepuoAuuYecKue  ApoOu.  ApudMmeTHuecKHe  omepauud ¢
palMOHAILHBIMU YHCIIaMHU, TPeo0pa30BaHus YUCIOBBIX BbIpaxeHuil. [Ipumenenue
IpoOelt U MPOLEHTOB ISl pelIeHUsl MPUKIAJHBIX 33/lay U3 Pa3IMYHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.
JlelicTBUTENBHBIE 4Kcia. PalnMOHanpHblE W MpPpALMOHAIbHBIE YHUCIHA.
ApudmMernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH 4YHciaMu. [IpuOnmxEéHHbIE
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.
Cremenp ¢ mensiM  mokaszareneMm. CranpmaptHas — Qopma  3amucu
NEUCTBUTENLHOrO  uucia. Mcmonb3oBaHwe  moaxoismiet  ¢GopMbl  3amucu
JNEHUCTBUTENIBHBIX YHMCEN JJISl PELICHHS MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHUS
JTAHHBIX.
ApubmeTndecknuii  KOpeHb  HaTypaidpHOM  cremenHu.  JleiictBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpPaJIbHOM CTETIeHH.
CuHyc, KOCUHYC M TaHT€HC YHCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCUHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.
YpaBHeHUs1 1 HEPABEHCTBA
ToxxnecTBa 1 TOXIE€CTBEHHBIE TIPEOOPA30BAHUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
VYpaBHeHHE, KOpeHb YypaBHEHUs. HepaBeHCTBO, pelIeHWE HEPaBEHCTBA.
Merton MHTEPBAJIOB.
Pemenue nienbix u ApoOHO-paIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenne nppanioHanbHbIX ypaBHEHUNA U HEPABEHCTB.
Pemenne TpuronomeTpuuecKkux ypaBHEHUH.
[IpruMmeHeHne ypaBHEHU U HEPABEHCTB K PEIIEHUI0 MaTEMAaTUUECKUX 3a0a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.
DOyHKUNH U TPaPUKH
OyHkIus, crnocoObl 3amanus G(yHkmuu. [paduk  Gysxmmm. BzammHO
oOpaTHbIe (PYHKITHH.
OO6mactp ompejeneHusi ¥ MHOXKECTBO 3HadeHW (yHkmmu. Hymmn dyHKuu.
[TpomexyTku 3HAKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE PYHKIIUH.
CrenenHas QyHKIHUS C HATYpaJibHBIM U LIEJBIM TTOKazaTeneM. EE€ cBolicTBa u
rpaduk. CBolicTBa U rpad UK KOPHS n-OW CTETICHHU.



TpuroHoMeTpuyeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX
(yHKUIUI YKCIIOBOTO apryMEHTa.

Havaja maTeMaTH4€CKOI0 aHAJIN3Aa

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHus MOCJICA0BATECIILHOCTEH.
MOHOTOHHBIC TOCIEOBATCILHOCTH.

Apudmerndeckas u reoMmeTpuueckasi mporpeccuu. beckoHeuHo yObIBaroIIas
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH reoMeTpUYECKOM
nporpeccun. Gopmyna CI0KHBIX IMPOLUEHTOB. VCMoONb30BaHUE TIPOrPECCUN IS
pELIEHUs PeAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€ecTBO, omnepanuu HajJ MHoXkecTBaMu. Jluarpammbl Jitnepa—BenHna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO armnapara JJjs OINKWCAHUS pPEaJbHBIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia v BLIYUCJICHUA

HarypanbHbie u nensie uyncna. [Ipu3Haku 1eIMMOCTH 1ENBIX YUCEN.

Crenens ¢ palimoHaIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uuncna. [lecaTnuHbie U HATypaJbHbBIE JIOTAPU(MBIL.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeobpazoBaHue BEIpaKEHUM, COJIEPIKAITUX JIOTAPHU(PMBI.

[IpeoOpazoBaHure BBIPpAKEHUN, COIEPKAIIMX CTENCHH C palMOHAJIbHBIM
MOKAa3aTeIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHblE ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA.

CucTembl IMHENHBIX YpaBHEHHN. PenieHne NpuKIIaiHbX 3a/1a4 ¢ TOMOINIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHU 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHHI, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4eCKUX 3ajay M 3a7a4 U3 Pa3IMYHbIX 00JacTedl HayKd U peasibHOU
KU3HU.

DOyHKUNH U TPAaPUKH

Oynkmus.  [lepuonnueckne  dyHkiuu. [IpoMexxyTkum  MOHOTOHHOCTH
dbyHkuuu. MakcuMyMbl U MUHUMYMbl (QyHKIUH. HanOonbliee 1 HauMeHbIlee
3HauYeHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuueckue  (QyHKIUH, HUX CBOMCTBAa U  rpaduKu.

[TokazarenbHas u norapudmuyeckast GyHKIUU, UX CBOWCTBA U rpauKH.



Hcnonb3oBanue rpa@ukoB PyHKIUI AJ1 pelIeHUs] YypaBHEHUIN U JTUHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QYHKIMN I8 HCCIEIOBAHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PELIEHUH 3a]ad U3 JAPYTHX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana maTeMaTH4eCKOro aHajmn3a

HenpepoiBHble pyHKIIMU. MeToa MHTEPBAJIOB JIJIsl pELICHUSI HEPABEHCTB.

[IpousBonHass  pyHkuuu. [eomerpuueckuid u  (QU3HYECKUA  CMBICH
ITPOM3BOIHOM.

[IpousBonHble  3neMeHTapHbix  QyHKuui.  Dopmynbsl  HaxoxaeHUs
POU3BOJIHON CYMMBI, TPOU3BEIEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne npor3BOAHON K UCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxieHne HanbobIero 1 HAMMEHbBIIEro 3HauYeHus (PYHKIIMU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXACHUS HAWJIy4llero pELIECHUs B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH IMpouecca, 3aJaHHOTO
bopMyIoi nian rpaduKoM.

[TepBooOpa3znas. Tabmauiia nepBooOPa3HBIX.

WNurterpan, ero reomerpuyeckuii u (Qusnueckuid cMmbici. Beraucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



INIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO oOecTeunBaTh
JIOCTH>KEHUE HAa YPOBHE CPEJIHETO 00I11ero 00pa3oBaHusl CIASAYIOININX JIUYHOCTHBIX,
MeTaIpeJIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Yy4eOHOro MpeaMeTa
«MaremaTukay XapakTepUu3yrTCs:

I'paxxnaHckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMU O0YYArOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO0 4YJ€HAa POCCHUUCKOTO OOIIEeCTBA, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
npoueayp TpaxIaHckoro ooOmectBa (BBIOOPHI, ONPOCHI W Mp.), YMEHUEM
B3aMMO/JICIICTBOBATh C COLMAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUM C WX
(GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaKTAHCKOW UICHTUYHOCTH, YBAXKCHUS K
MPOILIOMY W HACTOAIIEMY POCCUICKON MaTe€MaTUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB M POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI,
K MCTOJIb30BAaHUIO ATUX JOCTIKCHHH B JPYTHMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPAaBCTBEHHOI'O  CO3HAHHUSA, OSTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKCHUIN HAYKU U JIESITEIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYAyIIEro.

DCTETHYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUpPY, BKIIIOYAS 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, paccyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®duU3nYecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MAaTeMATHYCCKHE 3HAHUSA B
HMHTEpecax 3I0POBOro M OE30IMacCHOr0 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBbIO (310pOBOE MUTaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATUU U

OT/IbIXA, perynsipHas busnueckas aKTUBHOCTb); dbuznyecKkoro
COBEpUICHCTBOBAHU, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON
NEATEIIBHOCTBIO.

TpynoBoe BOCIIUTAHHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LEHHOCTH TPYJOJIO0MS; UHTEPECOM K
paznuuHbIM  cpepaM  MPOPeCcCHOHANBHOM NEATENbHOCTH,  CBS3aHHBIM C
MaTeMaTUKOM U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBINA BBIOOP
Oynymeil mnpodeccun U pealn30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC IJIAHBI,
FOTOBHOCTBIO M CIOCOOHOCThIO K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTBIO HKOJIOTMUYECKOM KYJbTYpbl, MOHWMAHUEM BIUSHUSA
COLIMAJIbHO-YKOHOMHUYECKHUX MPOILIECCOB Ha COCTOSIHUE NMPUPOTIHON U COLMATBHOM
Cpelbl, OCO3HaHMEM TJI00AJBHOTO  XapakTepa HSKOJOTMYECKUX  MpoOieM;
OpUEHTaluel Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HaHWM JUIsl pelieHus 3aaad B
o0JacTl OKpy’Kawllled cpeipl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKA UX
BO3MOKHBIX TIOCIJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HAy4YHOI'O MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HAyKW Kak cdepbl UeJOBEUECKOW NeATeTbHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH JI1 Pa3BUTHUS LUBWIM3ALHUH;, OBJIAJCHUEM S3bIKOM
MAaTeMAaTUKA M MaTE€MAaTHYECKOW KYJIbTYpOH KaK CpEICTBOM ITO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATHh MPOEKTHYI0 W HUCCIEHOBATEIbCKYIO JAESATEIbHOCTD
WHIVBUIYaJbHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIC Pe3yiabTaThl OCBOEHHUS IMPOTPaMMbl YUEOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yIOTCA OBJIQJICHUEM YHUBEPCATIbHBIMU
NO3HABAMENILHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmausMU, YHUBEPCAIbHbIMU Pe2YIAIMUBHIMU OetUCBUAMU.

1)  Vuusepcanvnvie  nozmaeamenvuvle  Oelicmeus, — obecneuusaom
Gdopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memooo8  NO3HAHUA — OKpyxcarowe2o  Mupa,  NpUMEHeHUue  102UYeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

bazoBblie nornueckue JeUCTBHUS:

e BBISIBJISTH U XapaKT€pU30BATh CYIIECTBEHHbIE IPU3HAKU MAaTEMATUYECKUX
O00OBEKTOB, TMOHSATUN, OTHOIICHUH MEXTYy MOHATUAMH; (HOPMYITUPOBATH
ompeNieJieHUs  TOHSTHM;  yCTAaHABIMBAaTh  CYIIECTBEHHBIA  MPU3HAK
KJ1IaccupuKaluu, OCHOBaHUSA Jisi 00OOIEHHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYJIUPOBATbH M  NPEeoOpPa3OBBIBATh  CY>KJICHHUSA:
YTBEPJAUTEIbHBIE W OTpPULATENIbHbIC, €IWHUYHBIE, YAaCTHbIE M O0OIIHUE;
YCIIOBHBIE;

BBISIBISATh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (aKTax, [aHHbIX, HAONIOACHUSIX U YTBEPKICHMSX;
npenjaratb  KpUTepUM I BBIABJICHHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JIeNaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
WMHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;
POBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeNNbCTBA MaTeMaTHYeCKUX
YTBEPKJECHUHN (TIpSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOJIUTH MPUMEPHl MU KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4yeOHOW 3afauu (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoyiee MOAXOASIIIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIbCKUC )lefICTBI/ISI:

UCTIOJIh30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUNA HHCTPYMEHT ITO3HAHUS,
(GopMyTHpOBaTh BOIMPOCHL, (PUKCHPYIOMAE MPOTHBOPEYHE, MPOOIeMY,
yCTaHaBIMBAaTh  HCKOMOE W  JaHHOE, (QOpPMHpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CTUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
0o0BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTEH MEXITY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHHSI M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJCHMSI, HCCIICIOBAaHUS, OIECHUBATH JTIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBUSX.

PaGota ¢ undopmanmeii:

BBISBJIATH NePUIUTH MHGOPMAIMH, JAHHBIX, HEOOXOJUMBIX JJII OTBETA
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh ~ MHGOPMANMIO W3  HWCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHHUS,

CTPYKTYpUpPOBaTh HHPOPMALUIO, IPEJICTABIIATE €€ B pPa3IudyHbIX (popMax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIICHUBATH HaJEKHOCTD uH(pOpMaIuu 1o CaMOCTOSITCIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvuvie  KOMMYHUKAmMUGHble  Oelicmsus,  o0becnedusaiom

chopMuUpoB8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo61enue:

e BOCIPUHMMATh U (OPMYJIHPOBATh CYXKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH H LIEJISIMHA OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pPEHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUS 10
XOJly pelIeHUs 3a/1adyi, KOMMEHTUPOBATh IMOTYYCHHBIA PE3yIIbTAT;

e B X0JI¢ 00CYXKJICHUS 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOH TEMBI,
poOJIEMBI, PeIlIaeMOl 3a/1auu, BBICKa3bIBATh UJICH, HAIICIICHHBIC Ha TIOUCK
PEIICHHS, COIMOCTAaBISATh CBOM CYXICHUS C CYXJICHUAMH JIPYTHUX
YYaCTHUKOB Juajora, 0OHapyXMBaTh Pa3JIMude M CXOJICTBO TIO3MIIUH; B
KOppeKTHOU hopme GOpMyITHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TMPCACTABIATH  PE3yJbTaThl  PCIICHHS  3aJladyd,  OIKCIICPUMCHTA,
UCCIICIOBAHUs,  TPOEKTa;  CaMOCTOSATENIbHO  BBIOMpaTh  (opmat
BBICTYILJICHUS C YUYETOM 3aJ1a4 MPE3CHTAIIMN B OCOOCHHOCTEH ayIUTOPHH.

CoTpyaAHHYECTBO:

e IMOHMMATh W  WUCHOJNB30BATh  MpPEUMYyIIECTBA  KOMaHIHOM |
UHANBUAYATBHON pabOThI MPHU PEIICHUH YUYEeOHBIX 3a/1a4; MPUHUMATH LIETh
COBMECTHOW JESTENIbHOCTH, IUIAHUPOBATh OPraHU3aIfi0 COBMECTHOU
paboThI, pacrpeaeNsTh BUAbl padoT, TOTOBAPUBATHCA, OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;

e YY4acTBOBATh B IPyNIOBBIX (hopMax paboThI (00CYXaeHUS, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» UM HWHBIC); BBIMIOJHIATH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTUMH WICHAMH KOMAaH/IbI;
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Yuueepcanvnvie  pezynamugHnule Oelicmausl, obecneyugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranuzanusi:

COCTAaBIIATH TIAH, aITOPUTM PEIICHUS 337a9d, BRIOUPATH CIIOCO0 pelieHus ¢
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIIb:

e BIAJCTh HABBIKAMH TIO3HABATENbHON pediekcur Kak OCO3HaHUS
COBEPINAEMbIX JCHCTBUN M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyIhTATOB,;
BJIQJeTh CHocO0aMH  CaMOMPOBEPKH, CaMOKOHTPOJII —TMporecca W
pe3ynbTaTa penieHus MaTeMaTHISCKOM 3aauH;



e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBIIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa LEIHM U YCIOBHUSAM, OOBICHATH
IPUYMHBI JTOCTHKEHUSI WIM HENOCTH)KEHUS PE3YyJbTAaTOB NEATEIBHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEJMETHBIE PE3YJIBTATHI

OcBoenue yueOHoro Kypca «Anredpa 1 Hayaiaa MaTeMaTHUYECKOr0 aHAIU3a»
Ha ypOBHE CpelHero odiiero oO0pa3oBaHUs JOJKHO OOECHeurBaTh JOCTUXKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB:

10 KUIACC

Yuciia v BLIYUCJICHUA

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE M JICUCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

BoimonHaTe  apudMeTHyecKkue — onepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoinonsaTs npuOamkEHHBIE BRIYMCICHUS, UCTIONIb3YS MPaBUIa OKPYTICHUS,
JeJ1aTh MPUKUJIKY Y OLIEHKY PE3yJIbTaTa BHIUYNCICHUH.

OnepupoBaTh MOHATHSMHU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHIapTHas
dopMa 3amuMcu JAEUCTBUTENBHOTO YHMCIA, KOPEHb HATypallbHOW CTETCHH,
UCIIOJIb30BaTh MOAXOASAIIYI0 (hOPMY 3aMMCH TEUCTBUTEIBHBIX YHCEI ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUIMU: CUHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJILHOTO yTJIa;
MCITIOJIb30BaTh 3aIMCh MTPOU3BOJILHOTO yTJIa Yepe3 00paTHhIE TPUTOHOMETPUIECKUE
byHKIUH.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJOE,
palMOHANBHOE, HPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpPaBHEHHUE;

Brinonusate npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUW U peIlaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

Brinonusate npeoOpa3zoBaHUs UEIbIX, PAlMOHAIBHBIX U HUPPalMOHATIBHBIX
BBID&XKCHUM M  pelarb OCHOBHBIE  THIIBI  LEIbIX, pPAalAOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHNS M HEPABEHCTBA ISl PEIIEHUS] MATEMATUYECKHUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTeil HAYKU U PeabHOM KU3HH.



MopenupoBarh peajibHble CUTYallMM Ha S3bIKE aireopbl, COCTAaBIATH
BBIDAKEHHUS, YpaBHEHMs, HEPABEHCTBA II0 YCJIOBHIO 3aJauM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U IPAPUKHU

OnepupoBaTh NOHATUAMU: QYHKIMSA, CIOCOOBI 3aaHus (YyHKLIHUU, 00JacTh
ONpeJENeHUs] U MHOXECTBO 3HaueHUil (yHKUMH, rpaduk (yHKUUH, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYyJIU
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku QyHKIMHI 115 pelieHUs] ypaBHEHUH.

Crtpoutb M uyuTaTh rpaduku JUHEHHON (QYHKIMH, KBAAPATUYHON (DyHKIMH,
CTeNEeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBarh rpagukd QyHKUUH Ui HCCIEAOBAaHUSA MPOIECCOB U
3aBUCUMOCTEW NP PEIICHUH 3aJlay U3 APYTUX YUYEOHBIX MPEIMETOB U PEalbHON
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havyana maTemaTn4eckoro aHajmnsa

OnepupoBaTh MOHATHUSAMH:  IOCJIENOBATENbHOCTh, apudMeTHyeckass WU
reOMEeTpUYECKas IPOrPECCHUH.

OmnepupoBaTh MOHATUAMU: OECKOHEYHO YyOBIBarOLasi TIeOMEeTpUYecKas
nporpeccusi, cymma 0€CKOHEUHO yOBIBaOLIEl T€OMETPUIECKON ITPOrPECCU.

3agaBaTh IOCIEA0BATENBHOCTH Pa3IMUHBIMU CLIOCOOAMHU.

Hcrnosp30BaTh CBOMCTBA NOCIEA0BATEIBHOCTEN U IIPOIPECCUM ISl pELICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapaKkTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEPALlMU HAJl MHOKECTBAMU.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar Uil ONMCaHUs
peasibHBIX MNPOLECCOB U SBJIEHUM, NpPU PEUICHUM 3aJad U3 JPYIuX Y4YeOHbIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpE/ICJICHHE,  TEOpeMa,  CIEACTBHE,
J0Ka3aTeNbCTBO.

11 KIJACC

Yuca v BbIYHCIEHUS

OnepupoBaTh TOHATHSIMHU: HATypajbHOE, I1I€JI0€ YHCJIO0; HCIO0Jb30BaATh
NPU3HAKU JETUMOCTH LETBIX YHUCEN, PA3JIOKEHHUE YUCIIA HA MPOCThIE MHOKUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTEIICHD C PAIIMOHAIBHBIM IMOKA3aTeJIEM.

OnepupoBaTh MOHIATHSAMH: JorapudM 4ucla, IeCATHUYHbIC W HATypalbHbIC
norapuMsl.



YpaBHeHUs M HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTeNEHW MJid NpeoOpa3oBaHUsS  BBIPAKECHMUI;
ONEPUPOBATH TMOHATUSAMM: IOKA3aTEJIbHOE YpPAaBHEHUE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonuATh  npeoOpa3oBaHUsi  BBIPAKEHUHM, COAEpXKAIIMX  JIOTapuU(MBbL;
ONEepUPOBATH MOHATUSIMHU: JIOTapU(PMUUECKOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxoaute pemnienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMH: CUCTEMA JUHEWHBIX YPABHEHUN M €€ PELICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUI JJIsI pELICHUS MPAKTUYECKUX 3aa4.

HaxoauTe pemeHnss mNpoCTEMIINX CHUCTEM M COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CHUTYallUM Ha $3bIKE aireopbl, COCTaBIATH
BBIPDAKCHUS, YPABHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCIOBUIO 3aJlayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCIIOIH30BAHUEM alllapaTa ajareopsbl.

DYyHKIUH U IPAaPUKHU

OnepupoBaTh  MOHATUSAMM: MepUOAMYECKas  (DPYHKIHMSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM OJKCTpemMyMma (QYHKIUMH, HaubojblIee U
HauMEHbIIIee 3HAYCHHs (YHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus pyHKIHMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKHU TMOKA3aTEIBHOU, JTOrapupMUUECKOH U
TPUTOHOMETPUYECKUX (PYHKIUH; U300pakaTh UX Ha KOOPJAWHATHOM IIIOCKOCTH H
UCIIOJIb30BaTh JJIsl PELICHHS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN TIOCKOCTH I'padUKH JIMHEHHBIX YPaBHCHHM
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBarh rpadukd GyHKIUN Ui HCCIEAOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUCOHBIX AUCIUTLIHH.

Hayajia MaTeMaTH4eCKOIro aHAJIU3a

OnepupoBaTh MOHATUSMU: HETIPEPHIBHAS (PYHKITUS; TPOU3BOAHAS HYHKIINU;
MCITIOJIb30BaTh TEOMETPUIECCKUN U (DU3UUECKUI CMBICT TTPOU3BOIHOM JJIs pEIICHUS
3a/1a4.

Haxoauts npon3BoHbIE 2IEMEHTapHBIX (DYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHHA.

Hcnonb30BaTh NPOU3BOIHYIO JUIsl HCCIIEA0BAHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKJICHMS HAWIYYIIETO pELICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLNAIBHO-DKOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATHAMM: INepBooOpa3Hasi W  MHTErpaj; IOHMMATH
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



Haxonute mepBooOpa3Hbie AIEMEHTAPHBIX (DYHKIHMA, BBIYUCIATh WHTETPAI
o ¢popmyne Hetorona—JleliOuuia.

PemaTe mpukmagHbie 3aaud, B TOM YHUCIE COIUATBHO-)KOHOMHUYECKOTO H
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
MHoOkecTBa pallHOHAJIBHBIX U
1 eﬁCTBHTenLI:{LIIIX yuces. ParmonansHbie 14 1 bubmorexa HOK
s At https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
) Oyukuuu U rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [JOK
MOKAa3aTeJIeM https://m.edsoo.ru/1568aba3
3 ApudmMeTrndeckrii KOpeHb N—OH CTETICHH. 18 1 bubnuoreka [JOK
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyibl
4 T I/III)"OI};OMCT un. Tpuronomerpuyeckue 22 1 Bu6amorexa [IOK
P puH-1p P https://m.edsoo.ru/1568aba3
YpaBHEHHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCUH 5 bubmmorexa [TOK
s POTp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs 3 | bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
CreneHs ¢ pallMOHAILHBIM [TOKA3aTENIEM.
1 [TokazarenbHast pyHkuus. [lokazarenpHble 12 1 bubmrorexa LIOK
YHICHHA. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuieckas GyHKIHs.
2 HOFapl/IiMI/I‘—IeCKI/Ie (byaBBIIIeHI/ISI 51 12 Bu6nmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckue GQyHKIIUHA U UX
3 r pa(bI/IKI/I T I;IFOHOMGTQ)I/?‘ICCLIIG/IC 9 1 bubmorexa OK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoreka [IOK
4 IT T 7 24 1
pousBojHas. [IpumeHneHne mpou3BOaHOM hitps:/m.cdsoo.rw/fl L cdafd
5 HNuTterpan u ero npuMeHeHust 9 bubmorexa HOK
P P https://m.edsoo.ru/fl1c4afd
bubmuoreka [JOK
6 i 12 1
(CHCTeMEI YpaBHeHIl https://m.edsoo.ru/f1 1cafd
bubmuoreka [JOK
7 H 6
ATYPAILHPHIC H LEILE THEa https://m.edsoo.ru/f1 1 c4afd
2 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 18 ) bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTaThl 0CBOEHUSI OCHOBHOI
NpoBepseMoro .
pesyabTaTa o0pa3oBaTe/IbHOI MPOrpaMMBbl Cpe/IHero 0011ero 00pa3oBaHus
1 Yucna u BBIYUCICHUS
. OnepupoBaTh NOHSTHUSIMU: DPALMOHAIBHOE U JIEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, MPOIIEHTHI
12 Bomonnsate  apudmernueckue  omepanuu  C  palMOHAIBHBIMH U
' JNeHCTBUTENbHBIMH YHCIIaMH
13 Bomonusate  npuOmmKEHHbIE — BBIYMCIEHHS,  MCIONB3Ys  IMpaBHIIa
' OKpYTJIEHUS, JIeJ1aTh IPUKUJKY U OLIEHKY pe3yjbTaTa BEIYUCICHUIN
OmnepupoBaTh MOHATUAMU: CTEICHb C LIEJIBIM IIOKa3aTesIeM, CTaHAApTHas
14 (dopma 3anucu IEHCTBUTENBHOrO 4MCia, KOPEHb HaTypalbHON CTENEHU
' UCIOJIb30BATh NOAXOIAILYI0 (POPMY 3aIIUCH AEHCTBUTENbHBIX YUCET JUIS
peleHus MPAKTUYECKUX 3a/1a4 U IIPEICTAaBICHUS JaHHBIX
OnepupoBaTh MOHATUSAMH: CHHYC, KOCUHYC U TaHI'€HC IPOM3BOJIBHOIO
1.5 yria; MCIOJb30BaTh 3alUCh IPOM3BOJIBHOTO YyIjla uepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIIMN
2 VYpaBHEHMSI U HEPABEHCTBA
OnepupoBaTh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMoHANIBHOE, UppaLMOHAIEHOE ypaBHEHUeE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
27 BbimonuaTe npeoOpa3oBaHUS TPUTOHOMETPUYECKHX  BBIPOKEHUH U
' pelaTe TPUrOHOMETPUYECKHUE YPaBHEHUS
BoimonsaTe npeoOpa3oBaHus LEbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
23 BBIDOKEHUII M peniarb OCHOBHBIE THIBI IIE€JIBIX, PAlMOHAJIBHBIX U
MppalMOHAIbHBIX YPaBHEHWUI U HEPABEHCTB
y [IpumeHATs ypaBHEHUS U HEPABEHCTBA JUISI PELUIEHUS MaTEMAaTU4YECKUX

3ala4 1 3aJia4 U3 pa3JInIHbIX obacreit HAaYyKH U peanLHoﬁ JKHN3HU

o




MopenupoBaTh pealibHble CUTyallud Ha S3bIKE alre0pbl, COCTABIIATH

2.5 BBIPAKEHUS, YPAaBHEHU I, HEPABEHCTBA 110 YCJIOBMIO 3a/1a4M, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAaHUEM alllapaTa anreopsl
3 Oynkuu u rpaduku
OmnepupoBaTh TOHATHAMHU: (YHKIUS, CIIOCOOBI 3amaHus (DyHKIWH,
3.1 o0JIacTh OmNpeAeNeHUss W MHOXECTBO 3HA4YCHUH (QYHKUIWH, Tpapuk
(GyHKIMHU, B3aUMHO 00paTHBIC QYHKIHN
s OnepupoBaTh MOHATHAMH: YETHOCTh M HEUETHOCTh (YHKIUH, HYIH
' (yHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA
33 Wcnonb3oBats rpaduku GyHKUIUH 1715 pelieHns ypaBHEHU !
34 Crpoutb W uuTaTh rpauku JUHEHHONW (QYHKIMM, KBaJpaTHUYHOU
' (GyHKIUH, cTereHHONW (QYHKIUH C IIeJIbIM [TOKa3aTeIeM
Ucnonw3zoBare rpadukn (QyHKIUN 1O HMCCIEIOBAHUS IPOILECCOB U
35 3aBUCHUMOCTEH MpH pEIIeHUH 33/Ja4d U3 JPYruX y4eOHBIX MPEIMETOB U
' peaJlbHOM  KM3HHU, BbIpakaTb (GOpMyJaMHU 3aBHCUMOCTH  MEXIY
BEIUYMHAMHU
4 Havana MareMaTn4ecKoro aHaimsa
41 OnepupoBaTh MOHATUSAMH: IIOCIENOBATEIBHOCTb, apUpMeTHYecKas u
' reoMeTpu4ecKas Iporpeccuut
OnepupoBaTh MNOHATHSAMHU: OECKOHEYHO YOBIBaIOIIAs IeOMETpUYECKas
4.2 nmporpeccus, CymMma OECKOHEUYHO  YOBIBAIOIICH  T'€OMETPHYECKOM
Iporpeccun
43 3ajaBaTh 0OCIEA0BATEILHOCTH PA3JINYHBIMU CIIOCOOAMU
s Hcnonp3oBaTh CBOMCTBA MOCIENOBAaTENbHOCTE M IMPOrpeccuil  Juist
' peleHus peajabHbIX 3a7a4 MPUKIAIHOI0 XapaKTepa
5 MHoXkecTBa U JIOTUKA
5.1 OmnepupoBaTh NOHATUSAMH: MHOXECTBO, ONEPALUU HaJl MHOXKECTBAMHU
Hcnonp3oBaTh TEOPETHKO-MHOKECTBEHHBI — anmapar Uil  ONMCAaHUS
52 pEaJIbHBIX IPOLECCOB M SBICHWM, NPU PELIEHUH 3aJad U3 JPYyTUx
yu4eOHBIX PEMETOB
53 OnepupoBaTb  NOHATUSAMH:  OIpPENEJIEHUE, TEOpEMa,  CIEACTBUE,

JA0Ka3aTciIabCTBO

11 KVIACC




Kon
NPOBePSIEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHbIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnmporpaMMmasI CpeAHET 0 oﬁmero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

OniepupoBaTh MOHATHUAMH: HATypalbHOE, LIEJI0€ YHCIIO; HCIOIb30BATh
MPU3HAKU JCTMMOCTH IIEJIBIX YHCENI, Pa3JIOKEHUE YKCia Ha MPOCTHIC

MHOXUTCIIN OJId pCIICHHUA 3a1a4

1.2

OnepupoBath MOHITHEM: CTENIEHb C pAallMOHATIbHBIM MIOKa3aTelneM

1.3

OHepI/IPOB aTb IIOHATUAMU. Jorapu q)M qucia, JCCATUYHBIC u

HaTypaJbHbIE JIorapu(MBbI

YpaBHEHHUS 1 HEPABEHCTBA

2.1

[IpumeHATs CBOMCTBa CTENEHU Uil MpeoOpa3oBaHUsl  BBIPAKEHUIA,
ONEPHUPOBATH MOHATUSAMHU: MOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO;

peraTb OCHOBHBIC TUIIBI ITOKAa3aTCIbHBIX ypaBHeHI/Iﬁ H HCPABCHCTB

22

BoinonHaTe mpeoOpazoBaHus BBIPKEHHM, COJEpKalIuX JOraph(Mbl;
OTIepUPOBATH MOHATUSAMU: JIOTapUPMHUUECKOE YPABHEHHE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

23

HaxoauTs penienns npocTeliux TpPUroHOMETPUIECKIX HEPaBEHCTB

24

OnepupoBaTh MOHATHSAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHH U €€
pellIeHNe; UCIOB30BaTh CUCTEMY JIMHEHHBIX YpPaBHEHWMH Uil pelieHUs

IMPAKTUYCCKUX 3a1a4d

2.5

Haxomute  pemieHuss  HOpOCTEHMIIMX  CUCTEM W COBOKYITHOCTEH

palMOHATIbHBIX YPAaBHEHHUM U HEPABEHCTB

2.6

MO,Z[GJ'II/IpOBaTL PCAIbHBIC CUTYyAllUU Ha A3BIKEC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPABHCHUA, HCPABCHCTBA U CUCTCMbI 110 YCJIOBUIO 3a/1d4iH,
HCCIICAOBATb IMOCTPOCHHLIC MOACIM C HCIIOJb30BAHUCM  allllapara

anreopbl

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh MNOHATHAMU: THepHOAWYECKas (QYHKIMS, TMPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOUYKH IKCTpeMyMa (yHKIUH, HauOoJbIIee U
HalMEHblIIee 3HaYeHUs! (PyHKIIUU Ha IPOMEXYTKE; UCIIOJIb30BaTh UX JUIS

uccrenoBaHus GyHKINHU, 3alaHHON rpaKoM

32

OmnepupoBaTh NOHATHAMMU: TpapUKH OKA3aTEIbHOM, JorapumMudeckoil u

TPUTOHOMETPUYECKUX (DYHKIMH; H300pakaTb UX Ha KOOPIUHATHOM




IIJIOCKOCTH Y UCIIOJIB30BAaTh JJIs PEILICHUS YPAaBHEHUN U HEPABEHCTB

N300paxkare Ha KOOPAMHATHOW TIJIOCKOCTH TpadUKd  JIMHEHHBIX

33 YpPaBHEHUW W HCIOJb30BaTh HMX JJIA PEIICHHUS CHUCTEMbl JMHEHHBIX
ypaBHEHUM
34 Hcnonp3oBate rpadukn ¢GyHKUME U1 HCCIENOBAaHUS TPOILECCOB H
' 3aBUCUMOCTEHN U3 APYTUX yUeOHBIX TUCIUILINH
4 Hauana Mmaremarnueckoro aHainmsa
OnepupoBaTh TOHATUAMM: HENpepbiBHAS  (QYHKIUSA, MPOU3BOIHAS
4.1 (YHKIMM; HCHOJB30BaThb TEOMETPUUYECKHMH U (QU3NYECKUH  CMBICIT
MPOU3BOIHOM JJIsl pEIICHUS 3a1a4
42 Haxomute  mpow3BOAHBIE  DJIEMEHTApHBIX  (PYHKIHM,  BBIYUACIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEICHUSI, YACTHOTO (PYHKITHIA
Hcnonb3oBaTh  MPOWM3BOMHYIO ISl WCCENOBaHWs  (PyHKIMM  Ha
43 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YIbTaThl UCCIEIOBAHUS K
TTOCTPOCHUIO TPaPUKOB
44 Hcnonb30BaTh MpOU3BOIHYIO ISl HAXO0XK/ICHUS HAUITYUYlIero pelieHns B
' MPUKJIAIHBIX, B TOM YUCJIE€ COLUATbHO-3KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh MNOHATHSIMM: T€pBOOOpa3Hasi W UHTErpaji, [OHUMATh
' TEOMETPUUCCKHUIN 1 (PU3UIECKUI CMBICI HHTETpasia
46 Haxomute mnepBooOpa3Hble  3JIeMEHTApHBIX  (YHKUUN, BBIYUCIATH
' uHTerpai no gopmyne Herotona — JleliOnuma
47 Pemats npukiaanele 3a1a4u, B TOM YKCJIE COLMATEHO-9KOHOMUYECKOTO

n (bHSPI“IGCKOl"O XapaxkTepa, CpeaACTBaMU MaTEMATHICCKOT'O aHa/In3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

Kon
1 Yucna 1 BEIYUCIICHUS
Pannonanbupie  umcia. OOBIKHOBEHHBIE U JIECATHUYHbBIE JIpOOHM, TPOLIEHTHI,
OecKOHEYHbIE  NepuoanyYecKkue  aApodu.  ApudMmeTHdyeckue  omepanuud  C
1.1 palMoOHaIbHBIMU 4YHCIAMH, IPEeoOpa30BaHUsl YMCIOBBIX BbIpakeHUU. [IpumeHeHue
npobel ¥ MPOLEHTOB JUIsl PELIeHHs] MPHUKIAJHBIX 3ajad U3 pazIMYHbIX OTpacien
3HaHUH U peanbHOU KU3HU
JevictButenbHble  4YKcia.  PanMoOHambHBIE W HppalMOHAIbHBIC YHUCIa.
1.2 Apudmernyeckue omepanud ¢ JACUCTBUTENbHBIMU unciaamu. [Ipubnmxénnble
BBIYMCIIEHUS, IPABUIIA OKPYTJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUI
Crenenp ¢ menbiM mokasareneM. CtanmapTHas (opma 3amucy JIeHCTBUTEIBHOTO
1.3 yucna. Mcmonp3oBanue moaxosmieii opMbl 3alUCH JEHCTBUTEIBHBIX YUCET IS
penieHus MPakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 Apudmerndecknii KOpeHb HaTypajabHOH crerneHu. JlelcTBus ¢ apudmeTnuecKkuMu
' KOPHSIMH HAaTypaJIbHOM CTETIEHU
s CuHyC, KOCMHYC W TaHI'€HC YHCIOBOILO aprymeHTa. ApPKCHUHYC, ApKKOCHHYC,
' ApPKTaHI'€HC YMCIOBOr0 apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxxaecTBa u TOX/IeCTBEHHBIE IPe0Opa3oBaHuUs
27 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPQKECHU . OcHoBHbIE
' TPUTOHOMETPHUECKUE (POPMYIIbI
53 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHMe HepaBeHCTBA. Meton
' UHTEPBAJIOB
24 Pemienue nenbix 1 JpoOHO-palliOHAIbHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue nppaninoHaabHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3aJa4 U 3a/1a4

U3 pa3JINYHbIX oOacreit HAYyKHU U pCaHBHOﬁ KHU3HU




3 Oynkuuu U rpaduku
31 Oynkuus, crnocoObl 3amanus ¢yskuud. ['papux ¢ysxnmuu. B3aumbo oOpaTHbie
. byHKIMH
s ObnacTh ompeneneHuss MU MHOXKECTBO 3HadeHMH (QyHkumu. Hynmm Qynkuoum.
' [TpomexyTKHM 3HAaKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIC (PYHKIMA
13 Crenennasi (yHKIMS C HaTypalbHBIM M LENbIM Moka3atenem. EE cBoiictBa m
' rpaduk. CoiicTBa U rpauK KOpHS 1-0i CTENICHU
14 Tpuronomerpuveckass OKpy>KHOCTb, OTIPEIEICHUE TPUTOHOMETPUUYECKHX (DYHKIIUIA
' YHCIIOBOTO apryMeHTa
4 Hauana Mmaremarnueckoro aHainmsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOcCieAoBaTebHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
Apudmerndeckas U TeoMeTpuyeckas Tmporpeccud. beckoHeyHo yObiBaromias
42 reoMerpuueckas nporpeccusi. Cymma GeckoHeYHO yObIBarolleil reoMeTpruueckoi
' nporpeccun. PopmMyna CI0XKHBIX HpoLeHTOB. Vcmonb3oBaHue mnporpeccuu Aist
peleHus peaabHbIX 3a7a4 NPUKIAIHOIO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omnepanuu Haja MHOXecTBamu. [[uarpammer Oiinmepa — Benna.
5.1 [IpuMeHeHre TeopeTUKO-MHOXKECTBEHHOI'O ammapara JUisi ONMCAaHUS peallbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a/1a4 U3 APYIUX Y4eOHBIX IPEIMETOB
52 Onpenenenue, TeopeMa, CIEICTBUE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUS
1 UYucna 1 BBIYUCIIEHUS
1.1 Hatypanbhble u 1ienble uncina. [Ipu3Haky JeTMMOCTH LEbIX YUCel
1.2 Crenens ¢ pallMOHAJIBHBIM ITOKa3areaeM. CBONCTBA CTENEHU
1.3 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHbIE JOrapu(mMbl
2 VYpaBHEHUs ¥ HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BbIpAXKEHUH, COIEPKAIIUX JOrapuMbl
29 IIpeoOpa3oBanue BoIpaXKEHUH, COIEPKAIIUX CTETIEHH C PallMOHATIbHBIM
' nokasarenem
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IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHeHHS 1 HEPaBEHCTBA
26 Cucrempl JMHEWHBIX ypaBHEHUH. PerieHue NpPUKIAAHBIX 3aJad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
53 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHNI0 MaTEMaTUUECKUX 3a/1a4
' U 3aj1a4 U3 PA3IMYHBIX 00JIacTeil HAyKU U pealibHOM KU3HU
3 OyHKIMH U TpadrKu
Oyukuus. llepuoanueckue ¢ynkuuu. IlpomMexyTkn MOHOTOHHOCTH (DYHKIUH.
3.1 Makcumymbl 1 MUHMMYMBI (yHKIuM. HamOosbliee M HauMmeHbllee 3HAYCHHE
(GYHKIIUU Ha TPOMEKYTKE
32 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaduKu
33 [TokazarenbHast u gorapupmMuyeckas GyHKIMH, UX CBOMCTBA U rpaduku
34 Ucnonb3oBanue rpadukoB GYHKIMHI Ui pellieHus] ypaBHEHH U JIMHEHHBIX CUCTEM
Hcnone3oBanue rpadukoB  (QyHKUMH IS UCCIENOBaHMS — MPOLECCOB U
35 3aBUCUMOCTEH, KOTOpPBHIC BO3HHUKAIOT TPH PEIICHUH 3a7ad U3 APYTUX YYEOHBIX
IIPEIMETOB U PEAIbHOM KU3HU
4 Havana mareMaTn4ecKoro aHaimsa
4.1 HenpepsiBabie pyHKIIME. MeTO HHTEPBAJIOB /IS PEIICHUSI HEPABEHCTB
4.2 [IpousBonas pyHkuun. I'eoMmeTpudeckuii 1 PU3NIECKUN CMBICI TPOU3BOTHOM
43 [IpousBoaHble 3neMeHTapHbBIX (QyHKOMH. POpMysbl HaXO0XIEHHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHHSI U YACTHOIO (DyHKLIUI
[IpuMeHeHre NPOU3BOAHON K HCCIEAOBaHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxoxaeHne HanOoJblIEro U HAUMEHbILIEro 3HaueHus: QyHKIMHA Ha
OTpe3Ke
[IpumeHenne Nponu3BOIHON Ul HAXOXKACHNS HAWIYYIIEero PEIeHUs B IPUKIIAIHBIX
4.5 3aavax, Ui OIpeleNieHHs CKOPOCTH IIpolecca, 3aJaHHOro (opMyJod HIu
rpaduKomM
4.6 IlepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WnTterpan, ero reomerpuueckuii 1 pu3ndeckuii cMpici. Beuucnenue naTerpaita no

¢dopmyne Hetorona — JleitOnura




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPU S

MNOACHUTEJIBHAS 3AITUCKA

PaGouas mporpamma ydyeOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS ISt
oOyuatomuxcst 10 —11 kimaccoB pa3pabortaHa Ha ocHoBe DeaepaibHOTO
roCyJIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa CpeIHEro o0IIero oopa3oBanus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX  TpEOOBAHMIA, TMPEABIBIICMBIX K
MaTeMaTU4eCKOMY OOpa3oBaHUIO, M TPAIUIUMHA POCCHUICKOro 0O0pa3oBaHMSL.
Peanuzarnust mporpamMmbl o0ecrieurBaeT OB ICHUE KITFOUEBEIMU KOMITETEHIUSIMU,
COCTaBJISIFOIIMMH OCHOBY JIJISl CaMOpa3BUTHUSI W HEMPEPBIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W IO3HABATEIIBHOTO  Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJA U3YYEHUS YYEBHOT' O KYPCA

BaxHocThyueOHOTO  Kypca TEOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHuss OOyCJIOBJI€HA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3yIbTATOB OOYYEHHUS T€OMETPUH B HAMPABJICHUU JIMYHOCTHOTO
pa3BuTusl oOydarommxcs, (HOpMUPOBaHUS (PYHKIMOHATBHOWM MAaTeMaTHUYECKOM
IPAaMOTHOCTH, U3YyUCHUS IPYTUX YUSOHBIX NUCIUIUIMH. Pa3BuTre y 00ydarommxcs
PaBUJIBHBIX TMPEJICTABICHUN O CYIIHOCTH U MPOUCXOKICHUU T€OMETPUUCCKUX
a0CTpaKIUii, COOTHOIIEHWU PEATIbHOTO W HJACAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYeCKOW HayKoW SIBJEHUHW U TMPOIECCOB pEaTbHOTO MHpa, MECTe
TCOMETPHUH B CHCTEME HayK U POJIM MaTEeMaTHIECKOT'O0 MOJICTIMPOBAHUS B HAYYHOM
MO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIUXCs, a TakKKe KadeCTB MBINUICHUS, HCOOXOJAMMBIX IJid ajanTallid B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBAsieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, TaKk KakK OOECMEYMBACT BO3MOXXHOCTh HW3YYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAayYHOU HANPaBJIE€HHOCTH, TAK U TYMaHUTAPHOM.

Jlorndeckoe WMbINIIeHUE, (HOPMUPYEMOE MPU H3YUYEHUU OO0YyUaIOUTUMUCS
MOHSATUWHBIX OCHOB '€OMETPUU U MOCTPOCHUHU LIEMIOYKHU JJOTUUECKUX YTBEPKACHUN
B XOJIE pEIICHHUS] T€OMETPUYECKHX 3aJay, YMEHHUE BbIABUIaTh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIONB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHne OpUeHTUPOBATHCS. B MIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTAX AESITENHHOCTH ueioBeka. OpueHTalus 4elioBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCIIOBHE €ro COIUalbHOrO ObITHS, (popma
OTPaXKEHUSI OKPYkKAIOIIETO MHUpPA, YCIOBUE YCHEIIHOTO MO3HAHUS U aKTHUBHOI'O
npeoOpa3oBaHusi  JAEHUCTBUTENBHOCTH.  OmnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHAET pa3Hble BHIBI Y4eOHOW U TPYAOBOU JIESITEIBHOCTH,



ABJIAETCS OJHUM U3 MPO(ECCHOHATBHO Ba)XKHBIX Ka4yeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBaHUA y OOYYaIOIIUXCA MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUAHOCTU OOpa3HOrO MBIIUIEHUS — CYLIECTBEHHOI'O KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE 00yuyeHuss — 001IeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4epe3  oOecriedeHHe  BO3MOXKHOCTH  MpPUOOpETeHuss |
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JCUCTBUH,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOJIOJKEHUsS 00pa30BaHMs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAayYeHa s
00y4YaroIuXCcs CPEIHEH MIKOJIbI, HE UCTIBITHIBABIINX 3HAUUTEIIHHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOro 00miero oOpazoBanus. Takum 00pa3oM, oOydaromuecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTHYECKUE YMEHHUS, CBA3aHHBIC
co crneuudukoil TeoMeTpUh | HEOOXOAMMBIE [UIS >KHU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpHI0 Oosee
rJIyOOKO, €clid B JajJbHEHIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JAEATENHHOCTH.

JlocTkeHre 1eNd OCBOEHHUS MPOTpaMMbl  OOECIEYMBAETCS pEIICHHEM
COOTBETCTBYIOIIMX  3ajay. [IpuopuTETHBIMM  3aJadyaMH  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax siBISIOTCS:

e (opmupoBaHUE TMpEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHMe TIpEACTABICHUS O MHOTOTPAHHHKAX U TeJIaxX BpaIECHUS
KaK O BOKHEHIITUX MAaTEeMAaTUUYECKUX MOJECIISIX, TO3BOJISIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAOIIETO MHPA;

e (opmupoBaHMe yMEHHsA pacrmo3HaBaTh Ha 4YepTekax, MOJACISAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJQJICHHE METOJAMH PEIICHHs 3a/Ja4 Ha MOCTPOCHUS Ha M300paKeHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TIOHSATHAMH O
MHOTOTPAaHHUKAX W TeJIaX BpPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  DEIICHHWs  OCHOBHBIX  TWIIOB  3ajad;
dbopMupoBaHUE yMEHHS  TMPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHBIC
pacCyXKJeHUsT B XOJ€ PELIECHUS CTEPEOMETPUUYECKHMX 3aJad M 3aaad C
MIPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaTbHBIX " TBOPYECKHUX CrocoOHOCTEM
oOydJarommxcs, TO3HABATEIbHOW  AKTUBHOCTH,  HCCIICOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopMupoBanue (G YHKIIMOHAIBHOM TPaMOTHOCTH, pENEBAHTHOM
F€OMETPUU: YMEHHME pPacClo3HaBaTh MPOSBICHUS  T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsX W MPU U3YYEHUU JPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYyJIHpOBAaTH UX Ha SI3bIKE
TEOMETPHUH U CO3/]aBaTh FT€OMETPUUYECKUE MOJEIH, MPUMEHSATh OCBOSHHBIN
FEOMETPUYECKUN ammapaT JJjIsi pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHON O0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKJIIOYEHHUE B KYypC
CTEpeOMETpUM B Hauajie €ro Wu3yudeHus 3a7ay, peliaeMbIX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHMS, ¥ OTPE/ICIEHHBIM 00pa30oM OpraHnu30BaHHas paboTa Hall
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAaHWE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JTadbHEHIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTnaércst HATISITHO-KOHCTPYKTUBHOMY METOTy 00y4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH ITPEAMETHO -
MPAKTUYECKOUN JIeITeIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHUHN Y
yYalllUXCcs B Kypce€ CTEPEOMETPUM IPOBOIAUTCSA 3a CUET pEIICHMs 3aJad Ha
CO3/IaHHE  TMPOCTPAHCTBEHHBIX  OOpa3oB M  337a4 HAa  ONEpPUPOBAHUE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. CozmaHue oOpas3a MPOBOAUTCS C OMOpPOM Ha
HArJSAHOCTh, a OINEepUpOBaHUME O00pa3oM — B YCIOBUSAX OTBICYEHHS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEP KaHUsI.

OcHOBHBIE cojepkaTelabHble JUHUM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMbIe U INIOCKOCTH B IPOCTPAHCTBEY, « T eia BpaleHus»,
«BeKTopbl 1 KOOPJIMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMECHUMN
pacrpenensieTcs HE TOJbKO IO COJEpXKATEIbHbIM JIMHUSM, HO W 1O Trojaam
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepsxanne oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ybTaTaM
OCBOeHHs pabodeil mporpamMmbl, pacmpeeéHHBIM 10 ToAaM OOyYeHWs,
CTPYKTYpPUPOBAaHO TakuM 00Opa3oM, 4YTOOBI OBJIAJEHUE TEOMETPUUCCKUMU
MOHSATHUSMU U HaBBIKAMHU OCYIIECTBIISIOCH OCIEI0BATENIBHO U MOCTYNATEIbHO, C
cOO0JII0ICHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBbIEC 3HAHUS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKHX MPEICTABICHUN OOYYarOMINXCS, PACIIUPS U
yriryosisi €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha nszyuenune reomeTpun otBoauTcs 2 4aca B Heaeno B 10 kinacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpun. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnonokeHue MNpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOLIMECS,
napajuleJIbHble M CKpelIMBaroImuecs npsmble. [lapajuienbHOCTH NOPSMBIX U
IUIOCKOCTEH B  IIPOCTPAHCTBE: IApAJUICNIbHBIE IPsSMBIE B  IIPOCTPAHCTBE;
NapaJUIEIbHOCTh TPEX IPSAMBIX; MMAPAIUICIBHOCTh IIPSAMOU U INIOCKOCTU. YTIUIBI €
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY INpPsAMBIMU B IPOCTPAHCTBE.
[TapannenpHOCTH IIJIOCKOCTEH: IapasuiesibHbIE IIJIOCKOCTH; CBOWCTBA
napajuleNbHbIX IutockocTeil. [Ipocrteiiime mnpocTpaHCTBEHHbIE (PUTYpBI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MocCTpOeHNEe CEYSHHIA.

[TeprieHAUKYJISIPHOCTD NMPSMOM Y INIOCKOCTHU: NEPIICHIUKYIISIPHBIE NIPSMBIEC B
[IPOCTPAHCTBE, IIPSMBIC IMApAJUICIbHBIE W NEPICHAUKYJISIPHBIE K IUIOCKOCTH,
[IPU3HAK [IEPIECHAUKYIAPHOCTH IMPSMOM M IINIOCKOCTH, TEOpeMa O IIPsIMOMU
NEPIEHIUKYIIAPHON IUIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIrOJd MEXKIY IPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroj, JIMHEWHBIM Yroil JBYIPaHHOIO  yria.
IlepnieHAUKYJIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHM J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IUIOCKOCTH,  Hpoekuuss  GUrypbl Ha  IJIOCKOCTb.
IlepneHOUKYIAPHOCTh  IUIOCKOCTEW:  INPU3HAK  INEPHEHAUKYJSIPHOCTH  JIBYX
I0ckocTen. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHOrorpaHHMKH

IloHsATHE MHOTOIPAaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIbIC MHOTOTPAHHMKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yroabHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; IPSIMasi U HAaKJIOHHAs IPU3MBbL; O0KOBas U
[IOJIHAs IIOBEPXHOCTH IIPU3MBI. [lapamienenunesn, IIPSAMOYTOJIbHBIN
napajuleJIeiune]; U ero cBorcrsa. Ilupamupa: n-yroigpHas nupamua, TpaHd U
OCHOBaHHE MUpaMUIbl; OOKOBas U MOJIHAs TOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yceu€HHas MNupamuaa. OJEMEHTbl HOpu3Mbl M nupamuibl. IIpaBuibHBIE
MHOT'OTPAaHHHUKU: NOHATHE NPABWJIBHOIO MHOTOIPDAHHUKA; MPaBUJIbHASA NPU3Ma H
IIPaBUJIbHAS TNHPAMMAA; NMPABWIbHAS TPEYrOJjbHAas NUPaMUIAa M IPABHIbHBIN
TeTpa’ip; KyO. IlpencraBieHne o MpaBHIBHBIX MHOTOTPAHHUKAX: OKTadyp,
noneKa’ap u ukocasap. CeyeHus Npru3Mbl U TUPAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, NMPSMOU,
IUDIOCKOCTH.  DJEMEHTBl CHMMETPMM B IHPAMHAJAX, HapaJUIeIeNUNenaXx,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHHe 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AMAaroHaiu, YrJibl.
[Inomaas OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IUIOLAJAb OCHOBAaHUW, TeopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPHU3MBIL
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTH MPABUJIBHON MHPAMHUJIBI,
TeopemMa O TIUlomanu yced€éHHoW mnupamunbl. [lonstue o0 o0béme. OOBEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TOT0OHBIX TEll.

11 KUIACC

TeJia BpaleHus

Hunusaapudeckast MMOBEPXHOCTD, oOpazyroriue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKONW TMOBEPXHOCTU. [lunmHap: OCHOBaHUSA U
OOKOBasi TOBEPXHOCTh, OOpa3ywolas M OCh; IUIONIaJAh OOKOBOW M TIOJHOMU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yoIIre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON oBepXHOCTH. KOHYC: OCHOBaHWE U BEpIIIMHA, 00pa3yromasi
U OCh;, IUIONAAh OOKOBOM U TIOJMHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, AMAMETp; IUIOIIa[b MOBEPXHOCTU CQEPHI.
B3auMHoe pacnionoxenue chepsl U MI0CKOCTH; KacaTesbHas TNIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIMHIpPA U KOHYCA.

KoMOunamuu Tenm BpallleHHs ¢ MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMMCAaHHBIM OKOJNIO cdepsl; cdepa, BIHMCAHHAE B MHOTOTPAHHUK, WK TEJO
BpalICHUSL.

[Tonsitue 060 06BEMe. OcHOBHBIC CBOKCTBA 00BEMOB Tel. Teopema 06 00béMe
MPSMOYTOJILHOTO Tapajuienenurena u ciaeactBus u3 He€. OO0bEM HUIUHApA,
konyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenns wwiMHIApa (MapajuyieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapaJijieJIbHOE OCHOBAaHUIO U MPOXOJSIEe Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miiockocTu U B ipocTpancTBe. ClI0XKEHNUE U BBIYUTAHHE BEKTOPOB.
YMHOXkeHHEe BEKTopa Ha yucio. Pa3noxenue BekTopa 1no TpéM HEeKOMILIaHAPHBIM
BekTopaM. IlpaBuno mapamienenunena. Pemenue 3amau, CBSI3aHHBIX €
MIPUMEHEHUEM TpaBUJI JEWCTBUM ¢ BeKTopamu. [IpsmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopnuuatel Bektopa. Ilpocreiimme 3amaum B
KOOpJMHATax. YToa Mexay BekTopaMu. CKaJasipHOE MNpPOM3BEIECHHUE BEKTOPOB.
Bolunciienne yriioB Mexay NpsIMbIMH U IIIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro MpeaMeTa
«MareMaTuka» XxapaKTepu3yrTCs:

I'pa:xknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMU O0YYAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO 4Je€Ha POCCUHWCKOTO 0O0IlecTBa, NPEICTAaBIECHUEM O
MaTeMaTHYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOpPHI, OMPOCHl W Mp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKOM TPaXKTAHCKOW UIEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY Y HACTOSIIIIEMY POCCUUCKOW MaTeMaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTeMaTUKOB U POCCHMCKON MaTEMaTHUYECKOM IIKOJIBI,
K HMCTOJIb30BAaHUIO ATUX JOCTIKCHHH B JIPYTMX HayKaxX, TEXHOJOTHSX, cdepax

HKOHOMMKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHHEM TYXOBHBIX [IEHHOCTEMN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, OSTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKCHUIN HAYKU U JIESITEIbHOCTHIO
y4EHOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy MYIIETO.

IcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHUpPY, BKIIOYash SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, paccyXICHUN;
BOCTIIPUMMYHUBOCTBIO K MATEMaTUUYECKUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TIPUMEHSATH MAaTeMATHYCCKHE 3HAHUSI B
HMHTEpecax 3I0POBOro M OE30I1acCHOr0 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3I0pPOBOC MHUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U

OT/IbIXA, perynsipHas busnueckas aKTUBHOCTb); buznyecKkoro
COBEpUICHCTBOBAHU, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON
NEATEIIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYJly, OCOBHAHUEM IIEHHOCTU TPYIOJIIO0US; UHTEPECOM K
pa3nmuuHbiM  chepam  Npo¢eCcCUOHANTBHOU ACSITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKON U e€ MPUIIOKEHUSIMH, YMEHHEM COBEpIlIaTh OCO3HAHHBIM BBHIOOP
Oynymeil mnpodeccu W pealn30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC IJIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHUYCeCKONW HAITPaBICHHOCTH.

JKOJIOTHYeCKOe BOCIMTAHME:

c(OpPMHPOBAHHOCTHIO AKOJIOTMYECKONH KYJbTYpbl, TIOHUMAaHHUEM BIIHSHUS
COIMAIIEHO-DKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHHE MPUPOTHON M COITUATBLHOM
CpeIbl, OCO3HaHHEM TJIO0ATBLHOTO  XapakTepa JKOJOTHYECKUX  IPoOIIeM;
OpHEHTAaIlMel Ha NMPUMEHEHHUE MATEeMAaTHYCCKUX 3HAHWH IS pEIIcHHS 3a7ad B
o0nacTl OKpy’)KaroIeld Cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W  OIEHKH HX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPYKAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW MPaKTUKH, TMOHUMaHUEM
MaTEMaTHYECKOW HAyKW Kak cQepbl YeIOBEUECKOW JIEATCILHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUISI PAa3BUTHS ITUBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYpOW KakK CpEJICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIISCTBJIATh TNPOCKTHYIO M HCCIEAOBATEIBLCKYIO JIEITEIbHOCTh
UHAUBUAYAIBHO U B TPYMIIE.

METAIIPEJJIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro mpeaMmeTa
«Marematuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuusepcanvnvie = no3zmaeamenvmvle  Oelicmeus,  obecneuusaoOm
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOUECCO8 00YYaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpUMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jioru4yeckue 1eiCcTBUs:

e BBIIBJISATH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMATHYECKUX
O00BEKTOB, TMOHSATUN, OTHOIICHUH MEXIYy MOHATUAMH; (HOPMYITUPOBATH
ompeNielieHUusI  TMOHSTHI;  yCTAaHABIMBAaTh  CYIIECTBEHHBIA  IPU3HAK
KJIaccuuKaIy, OCHOBAHUS 711 00OOIIEHUSI ¥ CPaBHEHUS, KPUTECPUHU
POBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (POPMYJIHUPOBATH U  MPEeOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YACTHbIE M OOLIHUE;
YCJIOBHBIE;

e BBISIBISATH  MaTEMaTHYECKUE  3aKOHOMEPHOCTHU,  B3aMMOCBA3U U
npoTuBopeursi B (akTax, JAHHBIX, HAOIIOICHUSIX U YTBEPKIACHUSX;



mpepiaratb  KPUTEPUH Uil BBISIBICHUS  3aKOHOMEpPHOCTEH |
[IPOTUBOPEYUN;

e JeNaTh BBIBOJBI C HMCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, EAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e TIPOBOIUTH CaMOCTOSITEIHHO JI0Ka3aTeIbCTBa MaTeMaTUIECKUX
yTBEPXKACHUH (TIPSMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITHIO,
NPUBOANTH TPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHS U BBIBOJIBL;

e BBIOMpATH cMOcOO penieHus yuyeOHOM 3anauM (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Hamboliee TMOAXOMSIIMUNA C y4ETOM
CaMOCTOSITEITFHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCcKue AeiicTBUA:

e WCIOJB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
(GopMyIHpOBaTh BOMPOCH], (UKCUPYIOMIKE MPOTHBOpPEYHE, MPOoOIeMy,
yCTaHaBIMBAaTh  HCKOMOE ¥  JaHHOe, (QOPMHpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITETTHHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
o0BbeKTa, SIBJICHHS, TWPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITENILHO (POPMYIHPOBATH OO0OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
POBEIEHHOTO HAOJIONCHUSI, HCCIIEIOBAaHUS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIICHUI;

e TMIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHUE IMPOIIECCa, a TAKXKE BBIIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

e BBIBISATH JAePUIUTH WHOOPMAIUNH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh  UHPOpPMALMIO W3  HCTOYHMKOB  pa3jMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALINIO
pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHNUS;

e CTPYKTYpUpPOBaTh HH(POPMAIHUIO, MPEACTABIATH €€ B Pa3IMUHBIX popMax,
WLTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATh Ha/IEKHOCTD uHpopMaIuu o CaMOCTOSITEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvlie  KomMMyHUKamueHwle  Oelicmsus,  o0Oecnedusarom

chopMupo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:



BOCIPUHUMATh M  (POPMYJIUpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMM U LIETISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTax, I1aBaTh MOSICHEHHUs I10
XOJly pelIeHUs 3aa4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYk/IeHHsI 33]]JaBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OJieMbl, pelaeMon 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE HA TIOUCK
pELIEHUs; COMNOCTaBIKAITh CBOM CYXKIEHUA C CYXICHHSIMHU JIPYyTHX
YYaCTHUKOB JUajora, oOOHapyXKUBaTh pa3jiMuue M CXOJICTBO MO3UIIUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3ydbTaThl  pElIEHWs  3aJadyd,  OKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  MPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIIJIEHUS C YUYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyaHuuecTno:

3)

NMOHUMATh W  HKCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHIAHOM U
WHJMBUIyaJIbHON pabOTHI MPU PEIICHUH YUYEeOHBIX 33/1a4; IPUHUMATH 11EJIb
COBMECTHOW JESATEIbHOCTH, IUUIAHUPOBATh OPraHU3AIUI0 COBMECTHOMU
paboThI, pacTpeaeNsTh BUAbl padoT, T0TOBApUBATHCA, OOCYKIATh MPOIIECC
U pe3yJbTaT paboThl; 060011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» UM HWHBIE); BBINOJHATh CBOI YacTb padOThl |
KOOpIMHUPOBATh CBOM JEUCTBUS C JPYTMMH YI€HAMH KOMAaHJBbL;
OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanonuvie  pecynamuenvie delicmausl, obecneyugarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranmzanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]1a4d, BEIOUPATh CIIOCO0 pelICHHSI
C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C YUYETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH  IIO3HABATEIBHOM pe]IIeKCHMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTpOJS — IIporecca u
pe3yabpTaTa pelieHus MaTeEMaTUYEeCKOM 3aa4u;

MPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NPHU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B JI€ATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa LEIHM U YCIOBHUSAM, OOBICHATH
IIPUYUHBI JOCTHKEHUS WM HEIOCTHIKEHUS PE3yJIbTATOB JAESATEIbHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIbTATHI

10 KVIACC

OnepupoBaTh NOHATUAMU: TOUYKA, MPSMas, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUHN U CIEJCTBUSI U3 HUX MPHU PEIICHUU
r€OMETPUYECKHUX 3a]1au.

OrnepupoBaTh MOHATHIMU: NMAPATUICIIBHOCTh U MEPIEHANKYISIPHOCTD IPSMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aUMHOE PAacMoOOKEHUE MPSIMBIX M TIJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSMH: JBYT'PAHHBIM yTOJ, TpaHU JBYIPAHHOTO YIJIa,
pedpo ABYTPaHHOIO yIJIa; JTUHEWHBIA yroj JIBYTPaHHOTO Yrja; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OniepupoBaTh TMOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBIH
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAaHHHUK.

Pacno3HaBaTh OCHOBHBIC BHIBI MHOTOI'PAHHUKOB (MUpaMuaa; TPU3MA,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JIf
Kiaccupukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUTIC I ).

OrnepupoBaTh MOHITHUAMHU: CEKYIasl TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHITH TPUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

Ctpouth C€YE€HMST MHOTOTPAHHUKOB METOJIOM  CJIEJ0B,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (DHUTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemrats 3a1aun Ha HAXOXKICHHE TEOMETPUUCCKUX BEIUYHH IO 0Opasnam Wiu
aIropuTMaM, TIPUMEHSISI W3BECTHBIE AaHAJIUTUYECKHUE METOABbl IPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTHYECKHUX 3a/1a4 Ha BHIYMCIICHUE PACCTOSHUN MEXIY JIBYMS
TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKH JIO IUIOCKOCTH, MEXKIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XAECHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3liamM UiIn
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKUE METOAbl TIPU PEIICHUU
CTAaHJAPTHBIX MAaTEeMAaTHUYECKMX 3a7ad Ha BBIYMCICHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY TPIMOM W IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Breruncnsate 00bEMBI U TIIOMIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma,
nupamMuga) ¢ TMpUMEHEHHEM (QOpMYyJ; BBIYUCIATH COOTHOIICHHS MEXIY
IJIOIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPUSL B NPOCTPAHCTBE; LIEHTP, OCh W
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(POpMALIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTYypax, MPEe/CTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumenatp reoMmeTpuueckue (GakTbl JUIsI PEIIEHUS CTEPEOMETPUUECKHUX
3aJ1a4, NPEAIOIararolnX HECKOJIbKO IaroB PEMICHUS, €CIIA YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpuMeHsTh  OPOCTEUIIME  MOPOTPAMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIMTE TIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MHPUPOAE M
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIC 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE
CUTyallud W TMPUMEHSATh HW3YYCHHBIC IOHATUS B IPOLIECCE TOUCKA PEUICHUS
MaTeMaTU4YeCKu CHOpPMYITUPOBAaHHOM MPOOIEMBI, MOJIECIUPOBATh peabHbIE
CUTyallUM Ha $A3bIKE TIE€OMETPUHM, MCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHHEM T€OMETPUUECKUX MOHATHI U TEOopeM, arnapaTa ainreopsl; penaTh
[IPAKTUYECKUE 3a7]a4H, CBSA3aHHbBIC C HAXOXKIECHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh MOHATHIAMH: [WIWHIPUYECKAas TMOBEPXHOCTh, OOpa3yroIue
[UIMHJIPUYECKON ~ TIOBEPXHOCTH;,  MHJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IIMIMHAD, KOHYC, cepa u map).

OOBICHATH CLIOCOOBI MOTYYESHUS TEJI BPAICHUS.

KnaccudummpoBats B3aMHOE pacmoiokeHne chepbl U TUIOCKOCTH.

OnepupoBaTh NOHATHIMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM €0, OCHOBAHHME IIAPOBOIO CJOS, BHICOTA IIAPOBOrO CIIOS;
IapOBOM CEKTOP.

Beraucnare  o0BEMBI M MJIOMQAM  TOBEPXHOCTEH TN  BpaIICHWUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSTUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BeiuncnsaTh COOTHOIIEHUST MEXY IUIOMIAJSIMU MOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEI.



N3o0paxate u3zydaemble (QUIypbl OT PYKH M C MPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrIinonHsATh (BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: Buja cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekatb, UHTEPNPETUPOBATH M MNPeOoOpPa3OBbIBATH HH(OpPMALIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEe/CTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B MPOCTPAHCTBE.

BpINONMHATE  [EUCTBUA  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IprMeHATs NpaBUIIO apasuieienUnea.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOpPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, PpaCKIaJblBaTh BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reoMerpuueckue (akThl [UIs PEHICHHS CTEPEOMETPHUYECKUX
3a/1a4, MPEeaIoNararouux HECKOIbKO IaroB PEeIIeHUs, €CIU YCIOBHS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pewats mpocteiiiime reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3amaum Ha J0Ka3aTebCTBO MATEMAaTHYECKUX OTHOLIEHUM H
HaXO0XJICHHE T€OMETPUYECKUX BEJIMYHMH 10 00pasliaM WM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a]1a4.

[IpuMmeHaTr mpocTedIMe MPOTPAMMHBIE  CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHWUSA HA NPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W TPUMEHATb HW3YUYECHHBIE IIOHATUS B NPOLECCE IMOHMCKA PEIICHUS
MaTreMaTu4eckd CcQOopMyIHpPOBAHHON TPOOJIEMBI, MOJECTUPOBATH pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIECNOBaTh IIOCTPOEHHBIE MOJEIHU C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHATUN U TEOpEM, amnmnapara aareOpbl; peraTh
MPAKTUYECKUE 3a]1a4, CBA3aHHBIC C HAX0XKJICHUEM T€OMETPUUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 B 10
BEAICITHE B CTCPEOMETPHIO https://m.edsoo.ru/1568aba3
) [IpsimMbIe ¥ IIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1568aba3
3 [lepneHMKyISIPHOCTD MPSMBIX U 12 bubnuoreka [JOK
TJTOCKOCTEM https://m.edsoo.ru/1568aba3
4 VYTl MeXOy NPSIMBIMU U TITIOCKOCTSIMU 10 1 ngi;;fg;ggi%& ba3
bu6mmoreka [IOK
5 M 11 1
HOTOTpatHIH https://m.edsoo.ru/1568aba3
N bu6mmoreka [JOK
6 06 9 1
DEMEL MHOTOTPAHHHKOB https://m.edsoo.ru/1568aba3
7 [ToBTOpEHME: CeUeHMUs, pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kourpoububie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 T 12
e1a BpatieHui https://m.edsoo.ru/1568aba3
N bubnuorexa [JOK
2 1
OObEmet Ten > https://m.edsoo.ru/1568aba3
bu6moreka [IOK
B 1 1
3 €KTOpBI U KOOPAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1568aba3
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS - 1 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 0



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

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl Cpe/IHero 0011ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OniepupoBaTh MOHATUSIMU: TOUYKA, TIPsIMAsi, TNIOCKOCTh
75 [IpuMeHSITh aKCHOMBI CTEPEOMETPHUU U CJICJICTBUSI U3 HUX TIPH PEIICHUN
' reOMETPUUECKUX 3a]1au
73 OnepupoBaTh TOHATHSAMHU: TMAPAUICTBHOCTh W TMEPIEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
4 KnaccuduimpoBaTe B3auMHOE pPacoIOKEHHUE NMPSMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMU: JBYTPaHHbIN yIroJj, TpaHH IBYTPaHHOIO YT,
7.5 pedpo NBYTrpaHHOTO YIJIa, IMHEWHBIN YTOJI ABYTPAHHOTO YTJIa, TpajyCcHast
Mepa JIByIpaHHOro yria
76 OnepupoBaTh NOHSTUSMU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKIIBINA
' MHOTOTPaHHHK, 3JIEMEHThl MHOTOTpaHHHKA, TPABIIbHBII MHOTOTPaHHHUK
77 Pacrio3naBaTth OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (MMpamujaa, MmpusMa,
' IPSIMOYTOJIbHBIN Mapaliiesienunes, Kyo)
KnaccudpunupoBate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
. KIaccu@ukanuy  (BBINYKJIBIE W HEBBITYKJIble  MHOTOI'PAHHUKH,
' OpaBWIbHbIE MHOTOIPAHHUKH, TMPSMbIE W HAKIOHHBIE MPHU3MBI,
napasiesIenune /bl)
79 OnepupoBaThb MOHATHUSIMU: ceKyIas MJIOCKOCTH, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATH ~ MPUHIUIBI  [OCTPOEHUS  CEYEHUH  MHOTOrPAaHHHUKOB,
' UCIIOJIB3YS METOJ, CIIENIOB
Crpouth ceyeHUs] MHOTOIPAHHUKOB METOJIOM CJEAOB, BBINOJIHATH
7.11 (BBIHOCHBIC) TIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYP:

BH/I CBEPXY, COOKY, CHU3Y




7.12

Pemrate 3ala4yi Ha HaXO0XJICHUC TCOMCTPUUCCKUX BCINYHH 10 06pa3uaM
WM aJIroOpuTMaM, MNpUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKUC MCTOJbI IIPpHU
peliCcHUM  CTAHAAPTHBIX  MATCMATUYCCKHUX  3aa4 Ha  BBIYUCIICHHUC
paCCTOﬂHI/If/'I MCXKIAY ABYMsS TOYKaMH, OT TOYKHU OO HpﬂMOfI, OT TOYKH OO0

IIJIOCKOCTHU, MCKY CKPCIIMBAIOIINMHCA IPAMBIMU

7.13

Pemate 3aa4i Ha HaXOXJICHUC TCOMETPUUCCKUX BCINYHH 110 06pa3uaM
WM aJiIrOpuTMaM, MPUMCHASA U3BCCTHLIC AHAJIMTUYCCKHUE MCTOIABI IIPU
PEIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCIIUMBAOIIMMUCH IMPAMBIMH, MCKIY pr[MOfI N IJIIOCKOCTBIO,

MCKIY IJIIOCKOCTAMMU, ABYT'PAHHBIX YIJTIOB

7.14

Boruncnate 00bEMBI W IJIOIIAAM TOBEPXHOCTEH MHOTI'OIPAaHHUKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHeHHEM (OpPMYJl, BEIUUCIISITH COOTHOIICHHUS
MeXAy  IUIOIAIsIMU MOBEPXHOCTEH, o0bEMaMu M0I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHUAMH: CHMMETPHs B NIPOCTPAHCTBE, LIEHTP, OCh U

IJI0CKOCTh CUMMETPHH, HEHTP, OCh U MIIOCKOCTh CHMMETPHUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(MOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UrypaxX, MPEICTAaBICHHYIO Ha

yepTrexax U pUCyHKax

7.17

[IpumensTs reomerpuyeckue (HakThl Ui PEUICHHUS CTEPEOMETPUYECKHX
3a/1a4, MpeanoiararolliuX HECKOJbKO IIaroB PEIIEHUs, €Clu YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHON opme

7.18

[IpumeHaTs mpocTeiilie MporpaMMHBIE CpEICTBA M JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PCHICHUN CTEPEOMECTPHUICCKUX 3aJa4d

7.19

HpI/IBOI[I/ITL MMPpUMEPbI MATCMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIPpHPOJAC U

JKHU3HH, PACIIO3HABATDH MPOABJICHUC 3aKOHOB I'€COMETPUHN B HCKYCCTBC

7.20

[IpuMeHsTh MosydeHHbIE 3HAHUS Ha MTPAKTHUKE: aHAJIM3UPOBATh peajlbHbIe
CUTyallUd M NIPUMEHITh HM3y4YCHHblE IOHATUS B IPOLIECCE IOMCKA

peleHus MaTeMaTU4eCKU chopMyIUpOBaHHON npoOemsl,
MOJIEIIMPOBaTh pEalbHbIE CUTyallMM Ha S3bIKE T€OMETPUH, UCCIEN0BATh
IOCTPOEHHBIE MOJEIN C HUCIIOJIB30BAHUEM TI'€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara ajireOpbl, peraTh MPaKTUYECKHE 33aJauH, CBsI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPUICCKNX BCINYUH

11 KVIACC




Kon

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NPoBEPSIeMOro .
pesyabTaTa o0pa3oBaTe/IbHOI NPOrpaMMbl cpeIHero o01ero 00pa3oBaHus
6 I'eomerpus
OnepupoBaTh NOHATHIMH: IUIHHIPUYECKAS TIOBEPXHOCTD, 00pa3yromme
6.1 IMHAPUYECKOW MOBEPXHOCTH, HHUJIMHIDP, KOHWYECKas IOBEPXHOCTH,
' oOpasyrolmue KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTH
6.2 Pacnio3naBate Tena BpamieHus (IUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH C1IOCOOBI OTyYEHHS TEJ BpaIlleHUs
6.4 KnaccudummpoBats B3auMHOE pacroiokeHne chepol U TIOCKOCTH
OnepupoBaTh MNOHATHSMM: HIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOWM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbraucnsate  00BEMBI M MIJIOMIAJM TIOBEPXHOCTEH Tel  BpaICHWS,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (hopMy
OnepupoBaTh NOHATHSAMHM: MHOIOI'DaHHMK, BIHMCAaHHBIH B cdepy u
6.7 OTIMCaHHBIN OKOJIO0 cepbl, chepa, BIUCAaHHAS B MHOTOTPAaHHHUK WJTU TEJIO
BpallEeHUs
68 BbruucnsaTh  COOTHOLIEHMS MEXKIy IUIOIAAAMHM  IOBEPXHOCTEH U
' 00BEMaMU ITOOOHBIX TEN
69 N300paxkaTh m3ydaemble (GUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYpP: BHUIl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tej
BpALIECHUS
W3BnekaTb, MHTEPIpPETUPOBaTh M IpeoOpa3oBbIBaTh HH(OpManUo o
6.11 HNPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, MPEACTaBICHHYIO Ha
gyepTekax U pUCYHKax
[TpumeHnsaTh TeomMeTpuueckre (GaxkThl Ui pPeleHUs CTePEOMETPUUECKHX
6.12 3aja4, MPeanoaraiX HECKOJIBKO IIAroB peIIeHHs, €ClId  YCIOBUSA
MIpUMEHEHMs 3a]IaHbl B SIBHOM opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE JEWCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB H




YMHOKCHHUA BCKTOpPAa Ha YHCIIO, O6T:S'ICHSITL, KakuMH CBOWCTBAaMU OHH

001amaoT

6.15

[IpumensTH paBUIIoO NapajljiesIenuIeaa PU CI0KEHUHU BEKTOPOB

6.16

OnepupoBaTb MHOHATUSAMHU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTODA,
yrojl MEXIy BEKTOpaMH, CKaJSPHOE IIPOU3BEACHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMy BEKTOpPOB M IPOM3BEJIEHUE BEKTOpa Ha YMCIIO, yroJl
MEXAy BEKTOpaMH, CKaJIsIpHOE MPOU3BEICHHE, PACKIaIbIBaTh BEKTOP IO

ABYM HCKOJIJIMHCAPHBIM BEKTOpam

6.18

3aI[aBaTI) IJIOCKOCTb YPAaBHCHUCM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate mpocreiimme reoMeTpUuYecKHMe 3aJadd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOAA

6.20

Pemares 3amaum Ha QOKa3arelbCTBO MaTEMATHUYECKHUX OTHOIIEHUNH M
HaXO0KJICHUE TEOMETPUUECKUX BEJIMYMH MO0 00pa3IamM UM aJlfTOPUTMaM,
MPUMEHSST  M3BECTHBIE  METOJAbI  MPH  PEIICHWH  CTaHJapTHBIX

MaT€MaTH4YCCKUX 3aaa4d

6.21

[IpumensTs mpocTelliie MOpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI ITPU PEIICHUU CTEPCOMETPHUUCCKUX 3adaqd

6.22

[IpuBoNTH MprUMEpHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoAe U

JKU3HU, PACIIO3HABATh MPOABJICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpuMmeHAT, MONy4YeHHbIE 3HAHUS Ha TMpaKTHKE: AaHAIM3HPOBATh
peayibHbIE CUTYallMM W IPUMEHATh M3yYeHHbIE MOHATHUS B MpPOLECcCe

MOWCKA PpEIIeHUs MaTeMaTU4ecku CcHOopMyIupoBaHHON MpoOIeMbl,
MOJICIMPOBaTh pealbHbIE CUTyallMl Ha SI3bIKE T€OMETPHUH, UCCIEeI0BATh
MOCTPOCHHBIE MOJIENIM C HCIIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATHH U
TeopeM, armrmapara anreOpbl, perarb NpakTUYECKHUe 3a/1a4H, CBsI3aHHBIE C

HaX0XXIACHUEM I'COMCTPHICCKHUX BCIINYHNH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbBIE TIOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTue 00  aKCMOMAaTMYECKOM  IOCTPOEHHH  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIEACTBHS U3 HUX

7.2

B3anmHoe  pacnosnokeHne ~— OpAMbIX B IIPOCTPAHCTBE:  [E€PECEKAIOLIUECH,
MapaJyiesIbHble W CKpeluBaromuecs mnpsMmele. [lapamnenbHOCT OpSIMBIX U
IJOCKOCTE B TPOCTPAHCTBE:  TapajUleNbHBIE TPSAMbIE B TPOCTPAHCTRBE,
MapaJIEIbHOCTh TPEX MPSAMBIX, MAPALICTBHOCTh NPSIMOM U TJIOCKOCTU. YTJIIBI C
COHAIIpaBJICHHBIMHU CTOPOHAaMHU, yroi MCXKIAY HOpsAMBIMU B MPOCTPAaHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJIIEIbHbIE IIIOCKOCTH, CBOMCTBA MapaJlJIETbHBIX
mockoctei. [IpocTelimue mpocTpaHCTBEHHBIE (UTYPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapajuiesenumnes, IoCTpoeHnue CeYeHn

7.3

[lepnieHIUKYISIPHOCTh MPSAMONW U TJIOCKOCTH: TMEPHEHAUKYJSIPHBIE TMpSMbIE B

MIPOCTPAHCTBE, MPsIMblE MapaslieibHbIe U MEPIEHAUKYIISIPHBIE K TUIOCKOCTH, TPU3HAK
MEePIEeHIUKYJISIPHOCTH MPSMOM U TVIOCKOCTH, TEOpEMa O MPSIMOM MePIIeHIUKYISIPHON
IUIOCKOCTU. YTJIbI B MIPOCTPAHCTBE: Yroil MEXKAy MpsSIMOM M  IUIOCKOCTbIO,
JIBYTPAHHBIA YTOJ, JIMHEHHBIA Yrojg JByrpaHHoro yria. IlepneHaukynsip wu
HAKJIOHHbBIE: PACCTOSIHHE OT TOYKU JI0 IUIOCKOCTH, PAcCTOSTHUE OT MPsIMOW 10
IJIOCKOCTH, MPOEKIHS (PUTypbl Ha IUIOCKOCTb. [lepreHauKyIsapHOCTh IIOCKOCTEH:
MpU3HAK  MEpPHeHIUKYISIPHOCTH  ABYX  Ilockocted.  Teopema o  Tpéx

NCPIICHAUKYJIISIpax

7.4

ITonstue MHOI'OI'paHHHUKA, OCHOBHBIC JJICMCHTBI MHOI'OI'pAHHUKA, BBIITYKJIBIC W
HEBBIITYKJIBIC MHOT'OT'PAaHHUKH, pasBépTKa MHOT'OI'paHHUKaA. HpI/I3MaZ n-yroJibHagd
npu3Ma, rpaiud U OCHOBAHUA IIPU3MBI, IIpsAMAad WU HAKIIOHHAA IIPHU3MBI, OOKOBas H
TIOJIHAaA MOBEPXHOCTH ITPU3MBI. Hapannenennnez[, HpﬂMOerJ’ILHLIfI napaJiieJICIIUIIC A
H €r0 CBOMCTBA. HI/IpaMI/II[aZ n-yroJibHag nmupamu/ia, rpaHu 1 OCHOBAaHHEC IMUPAMUIBI,
OOKOBasi ¥ IOJIHAs IMNOBCPXHOCTL MUPAMU/BI, IMPpaBUJIbHAA U yceqéHHa;I nupamuja.
ONEMEHTHI Opu3Mbl MW THUPaAMUIBIL. HpaBI/IJ'IBHBIC MHOTI'OI'paHHUKU:  ITOHATHUC

MNpaBHUJIIbHOI'O MHOI'OTpaHHUKA, IpaBUJIbHAd IIpuUudMa MW IMpaBUJIbHAA NHUpaMU]a,




MpaBUIIbHAS TPEYTOJIbHAS MMPAMUA U MPABUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IpaBWJIbHBIX MHOTOTPaHHHUKAaX: OKTa’dJap, JoJeKa’Ap M ukocasapyrue CedeHust

IIPHU3MbI U TUPAMHUAbI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, IPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CAMMETPHH B TUPaMUax, Mapauiesenumenax, mpaBuiaIbHbIX

MHOT'OI'paHHUKax

7.6

Borunicnenue 31eMEHTOB MHOTOTPaHHMKOB: p&Opa, nuaroHanu, yribel. [lmomanb
OOKOBOW IOBEPXHOCTH U MOJHOW MOBEPXHOCTU MPSAMOHM MPHU3MBI, IUIOMIATb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU NPsIMOM Ipu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOM MHUPAMMIBI, TEOpPEMa O ILIOIIAIN

yceu€HHoM nupamupl. [lonstre 06 00bEMe. OOBbEM MUPaMUIBL, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpaHcTBE. COOTHOIIECHUS MEXK Ty TUIOIIA/ISIMHU TOBEPXHOCTEH,

00nEMaMU OJOOHBIX TE

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COlePKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIoLIUe HUINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKON moBepxHocTH. L{umuHap: ocHoBaHMs U OOKOBas MOBEPXHOCTb,

oOpa3yolas U 0Cb, IJIOIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

KoHnueckasi moBepxHOCTh, 00pa3yIonue KOHNYECKONH TOBEPXHOCTH, OCh M BEpIITNHA
KOHHMYECKOW TMOBepXHOCTH. KOHYC: OCHOBaHHME W BepIIMHA, 00pa3yolas U OCh,
IIoaab OOKOBOI M TOJIHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyoliue U

BBICOTA, OCHOBAHUA U OoKoBas IOBCPXHOCTb

6.3

Cdepa u map: ueHTp, paauyc, 1uaMmeTp, TIIOIIaIs TOBEPXHOCTH ceprl. Bzaumuoe
pacnosoxxeHue cdepbl U MIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe, MIoImaab

cepbl

6.4

I/I306pa)KeHI/IC TCJI BpallICHU HA MJIOCKOCTHU. P%BépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€HUd W MHOI'OI'PAaHHUKOB. MHoror PaHHHK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCAaHHAaA B MHOI'OT'paHHUK, UJIN TCJIO BpAILICHUS

6.6

[Tonste 06 o6béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieactBusi u3 He€. OObEM IMIMHIpA,

KoHyca. O0bEM I1apa u mIomaab chepsl

6.7

HOJIO6HLI€ TCIIa B MMPOCTPAHCTBC. CooTHOIICHUS MCKIOY omaassMun




MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEIT

Ceuenus uunuHApa (mapajjiedbHO W NEPHEHAMKYJSIPHO OCH), CEUCHHUS KOHYyca

68 (mapanienbHOE OCHOBAHUIO U ITPOXOIAIIIEE YEPE3 BEPILIMHY ), CEUCHUS 11apa
BexTop Ha miockocty U B mpocTpaHcTBe. Cl0XKEHHE U BbIYUTAHHE BEKTOPOB.
6.9 YMHOXEHHEe BeKTopa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMILJIaHAPHBIM
' BektopaMm. IIpaBuno mapamnenenunena. Pemenue  3amay, CBS3aHHBIX  C
IIPUMEHEHHUEM INIPABUII ACUCTBUI C BEKTOPaMH
[IpssmoyronpHas cucreMa KOOpIuHAT B IpocTpaHcTBe. KoopauHatel BekrTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. Yroil MexIy BekTopamu. CkansipHoe

IMPOU3BCICHUC BCKTOPOB. Brramcnenmne YIJI0B MCXKAY HOPAMBIMU W IINIOCKOCTSIMM.

KoopanHaTHO-BEKTOPHBIN METOJI IPH PELIEHUH T'€OMETPUYECKUX 3a7a4




PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «BEPOATHOCTDb N
CTATUCTUKA»

HOACHUTEJIBHASA 3AITMCKA

PabGouas mporpamma ydeOHOro Kypca «BeposITHOCT, ¥ CTaTHCTHKa»
6a3zoBoro ypoBHs misa obyuarommuxcst 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOrO  TOCYAAPCTBEHHOTO  00pPa30BaTENbHOTO  CTAaHAApPTa  CPEIHETO
oOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIHA,
NPEIbSBIICMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAJAUIIMN POCCHICKOTO
oOpa3oBanus. Peanmuzainus mporpaMMbl 00€CTICUMBAET OBJIAJCHUE KIFOUYEBBIMHU
KOMIIETEHITUSIMH, COCTABIISIOIIMMH OCHOBY JUIsl CAMOPA3BUTHS U HENPEPBIBHOTO
00pa30BaHus, [IEITOCTHOCTH OOMIEKYIBTYPHOTO, TUYHOCTHOTO M MMO3HABATEIIHHOTO
Pa3BHUTHS JIMYHOCTH O0YUYaAIOIIUXCS.

HEJAN U3YYEHUSA YYEBHOT' O KYPCA

YueOHbIii kypc «BeposiTHOCTh U CTaTUCTHKA» 0a30BOT0 YPOBHS SIBIISICTCS
POJOJIKEHUEM M PA3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca 0a30BOro ypoOBHS
ocHOBHOM mmKkojibl. Kypc mpegnazHaueH st (GOpMHpPOBaHUS Yy OOYyYarolUXCs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAHHUA POJIM TEOPUH BEPOSITHOCTEM Kak
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3yYEHHs CIy4alHBIX COOBITHH, BEUYUH U
nporeccoB. [Ipu u3zydeHum kypca oOoramaroTcsl MPeACTaBICHUS y4YaluXCs O
METOAaX MCCIEI0BAHUS U3MEHYMBOIO MUPA, Pa3BUBAECTCS IOHUMAHUE 3HAYNMOCTH
U OOIIHOCTH MAaTEMAaTHYECKUX METOJIOB TMO3HAHMS KaK HEOThEMJIEMON 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopaepkaHue Kypca HalpaBlICHO Ha 3aKpEIICHUE 3HAHUM, TOJTyYeHHBIX TPU
M3y4YEHUHU Kypca OCHOBHOM IIKOJIbI U HAa PAa3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aWMOCBA3AX MEXJAY HHMH Ha BAaXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTAaTUCTUKA» CPEAHEH WIKOJbl HAa 0a30BOM YPOBHE BbIJEIECHBI
CIeAYIOIINE OCHOBHBbIE coOJAepKarelibHble JHUHUU: «CllydailHble COOBITUS U
BEPOSITHOCTY, «CITydaifHbIe BETMYMHBI U 3aKOH OOJBIIIUX YHCEID).

BaxHyro dactp Kypca 3aHMMAaeT M3yYEHHE TE€OMETPUYECKOrO0 H
OMHOMMAIILHOTO PACTIPEICIICHU U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTaMHU
— MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PaCIpPEICICHUSIMU.

Conepxkanne muHuM «CrydailHble COOBITUSI U BEPOSITHOCTH»  CIY>KUT
OCHOBOM 151 (POpMUPOBAHUS MPEACTABICHUI O paclpe/ieIeHU BEPOATHOCTEH
MKy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAKXKE€ 3Ta JIMHUS HEOoOXoAuMa Kak



0aza Uil M3y4yeHHUs 3aKoHa OOJbIIMX 4yuced  — (PyHIAMEHTaJIbHOTO 3aKOHA,
JACUCTBYIOLIETO B TMpHpoJe U OOIIeCTBE W HMEIOIIEr0 MaTeMaTHYECKYIO
Gopmanuzanuio. Cam 3aKoH OOJBIIMX YHCEN MPEAaraeTcsi B 03HAKOMHTENIbHOM
dopmMe ¢ MEUHUMaTBHBIM UCTIOJIB30BAHUEM MaTeMaTHYecKoro (popmanuzma.

Tembl, cCBSi3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMA  BEJIMYHHAMH,
aKIEHTUPYIOT BHUMAHUE IIKOJHPHUKOB HA OMHCAHWW W W3YYCHHUU CIyYailHBIX
SBIICHUI C TOMOIIBI0 HETMPEPHIBHBIX (YHKIMH. OCHOBHOE BHHUMAaHHE YICISACTCS
MOKa3aTeIbHOMY M HOPMaJbHOMY pacHlpeeleHUsM, TP 3TOM MpPEaNoaaraeTcs
O3HAKOMHUTEIIFHOE H3yueHHe MaTepuaia O0e3 J0Ka3aTelabCTB MPUMEHSIEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kxypca «BeposTHOCTb U CTaTHUCTMKa» Ha 0a30BOM YPOBHE
OTBOAMTCA | yac B HEAENI0 B TEYEHHME KaXAOro roaa oOydeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBneHne JaHHBIX C MOMOIIBIO Tabnui u guarpamm. CpeaHee
apupMeTHUecKoe, MeIuaHa, HauOoJblIee U HAUMEHbIEee 3HAYCHUs, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBIThI) U CIIy4ailHbIe COOBITHS. DJI€MEHTApHBIC
coObiTus (Mcxobl). BeposaTHOCTh ciydaliHOTO COOBITHSA. BIW30CTh YacTOTHI U
BEPOSTHOCTH  coObITUM.  CiydaiiHble  ONBITBI € PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU  COOBITUAMHU.  BeposTHOCTM  COOBITMH B ONBITax €
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NEpeceueHre, 00beTMHEHUE, TPOTHUBOTIOJIOKHbIE
coObITHs. J{uarpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcCioBHAs BEPOSATHOCTh. Y MHOXEHHUE BEpPOATHOCTEH. [lepeBo ciydanHOro
skcriepuMmenTa. dopmyJia MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBuio ymHoxxeHus. [lepectanoBku u ¢gakropuan. Yucio
coueranuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbIii ciydaliHblid ONBIT (MCIBITAHKE), YCTIEX U Heyaaya. HezaBucrumbie
uctbiTanus. Cepusi HE3aBUCUMBIX HCHbITaHUA 10 TmiepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHyu.

CnyuaiiHass  BenuuuHa. Pacmpenenenue  BepoaTHocTed.  [uarpamma
pactipenenenus. Ilpumepsl pacnpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMUAIBHOE.

11 KIJACC

UucnoBple  XapaKTEPUCTUKH  CIYyYaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OXHUJaHWE, JHUCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE. I[IpuMepsl npumMeHeHHs
MAaTEMaTHYECKOr0 OKHAAHWs, B TOM YHCIIE B 3aJa4ax U3 IOBCEJHECBHOM KU3HHU.
Marematudeckoe OXUJAaHHEe OMHAPHOW CIIy4ailHOW BETWYHHBL. MaTeMaTHuecKoe
OXHMJAHWE CYMMBbl CIy4YalHbIX BEJIMYMH. MaremMaTH4eckoe OXHUAAHUE U
TUCTIEPCHS TEOMETPUUECKOTO U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX 4YHCET M €ro poJib B HaykKe, INPUPOJC U OOIICCTBE.
Bri0opouHbIil METO UCCIIEIOBAaHU.

[Ipumepsl HENpEPBIBHBIX CIy4YalHbIX BedW4YMH. lloHSATHE O T™IIOTHOCTH
pacnpeneneHus. 3aqauu, OPUBOIAILINE K HOPMAIbHOMY pacnpeaeneHuro. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XxapaKTepu3yrTCs:

I'pa:xknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMU O0YYAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO 4Je€Ha POCCUHWCKOTO 0O0IlecTBa, NPEICTAaBIECHUEM O
MaTeMaTHYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOpPHI, OMPOCHl W Mp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKOM TPaXKTAHCKOW UIEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY Y HACTOSIIIIEMY POCCUUCKOW MaTeMaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTeMaTUKOB U POCCHMCKON MaTEMaTHUYECKOM IIKOJIBI,
K HMCTOJIb30BAaHUIO ATUX JOCTIKCHHH B JIPYTMX HayKaxX, TEXHOJOTHSX, cdepax

HKOHOMMKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHHEM TYXOBHBIX [IEHHOCTEMN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, OSTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKCHUIN HAYKU U JIESITEIbHOCTHIO
y4EHOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy MYIIETO.

IcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHUpPY, BKIIOYash SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, paccyXICHUN;
BOCTIIPUMMYHUBOCTBIO K MATEMaTUUYECKUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TIPUMEHSATH MAaTeMATHYCCKHE 3HAHUSI B
HMHTEpecax 3I0POBOro M OE30I1acCHOr0 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3I0pPOBOC MHUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U

OT/IbIXA, perynsipHas busnueckas aKTUBHOCTb); (dbuznyecKkoro
COBEpUICHCTBOBAHU, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON
NEATEIIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYJly, OCOBHAHUEM IIEHHOCTU TPYIOJIIO0US; UHTEPECOM K
pa3nmuuHbiM  chepam  Npo¢eCcCUOHANTBHOU ACSITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKON U e€ MPUIIOKEHUSIMH, YMEHHEM COBEpIlIaTh OCO3HAHHBIM BBHIOOP
Oynymeil mnpodeccu W pealn30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC IJIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHUYCeCKONW HAITPaBICHHOCTH.

JKOJIOTHYeCKOe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO AKOJIOTMYECKON KYJbTYpbl, TOHWMAHUEM BIWSHHUS
COIMAIIEHO-DKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHHE MPUPOTHON M COITUATBLHOM
CpeIbl, OCO3HaHHEM TJIO0ATBLHOTO  XapakTepa HSKOJOTHYECKUX  MpoOieM;
OpHEHTAaIlMel Ha NMPUMEHEHHUE MATEeMAaTHYCCKUX 3HAHWH IS pEIIcHHS 3a7ad B
o0JacTl OKpy)KamIeld Ccpeapl, IUTAHUPOBAHHWS IOCTYIIKOB M OIICHKHA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPYKAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW MPaKTUKH, TMOHUMaHUEM
MaTEMaTHYECKOW HAyKW Kak cQepbl YeIOBEUECKOW JIEATCILHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUISI PAa3BUTHS ITUBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYpOW KakK CpEJICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIISCTBJIATh TNPOCKTHYIO M HCCIEAOBATEIBLCKYIO JIEITEIbHOCTh
UHAUBUAYAIBHO U B TPYMIIE.

METAIIPEJJIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro mpeaMmeTa
«Marematuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuusepcanvnvie  no3masamenvuvle  Oelicmeus,  obecneyusaom
Gopmuposanue 06a3068vlx KOSHUMUBHBIX HNPOYECCO8 00YYaAOWUxXcs (0ceoeHue
Memooo8  NO3HAHUSA ~ OKpYJcawwe2o  Mupa;,  NpUMeHeHue  J02U4eCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jioru4yeckue 1eiCcTBUs:

e BBIIBJISATH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMATHYECKUX
O00BEKTOB, TMOHSATUN, OTHOIICHUN MEXTYy MOHATUSMU; (HOPMYIHPOBATH
ompeNielieHUusI  TMOHSTHI;  yCTAaHABIMBAaTh  CYIIECTBEHHBIA  IPU3HAK
KJIaccuuKaIy, OCHOBAHUS 711 00OOIIEHUSI ¥ CPaBHEHUS, KPUTECPUHU
POBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (POPMYJIHUPOBATH U  MPEeOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YACTHbIE M OOLIHUE;
YCJIOBHBIE;

e BBISIBISATH  MaTEMaTHYECKUE  3aKOHOMEPHOCTHU,  B3aMMOCBA3U U
npoTuBopeursi B (akTax, JAHHBIX, HAOIIOICHUSIX U YTBEPKIACHUSX;



mpepiaratb  KPUTEPUH Uil BBISIBICHUS  3aKOHOMEpPHOCTEH |
[IPOTUBOPEYUN;

e JeNaTh BBIBOJBI C HMCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, EAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e TIPOBOIUTH CaMOCTOSITEIHHO JI0Ka3aTeIbCTBa MaTeMaTUIECKUX
yTBEPXKACHUH (TIPSMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITHIO,
NPUBOANTH TPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHS U BBIBOJIBL;

e BBIOMpATH cMOcOO penieHus yuyeOHOM 3anauM (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Hamboliee TMOAXOMSIIMUNA C y4ETOM
CaMOCTOSITEITFHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCcKue AeiicTBUA:

e WCIOJB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
(GopMyIHpOBaTh BOIMPOCHL, (QUKCHPYIOMAE MPOTHBOPEYHE, MPOOIeMY,
yCTaHaBIMBAaTh  HCKOMOE ¥  JaHHOe, (QOPMHpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEITEHO CTUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHUYecKOro
o0BbeKTa, SIBJICHHS, TWPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITENILHO (POPMYIHPOBATH OO0OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
POBEIEHHOTO HAOJIONCHUSI, HCCIIEIOBAaHUS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIICHUI;

e TMPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IIPOLIECCa, a TaKKE BBIIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

e BBIBISATH JAePUIUTH WHOOPMAIUNH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh  HMHPOPMALMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALINIO
pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHNUS;

e CTPYKTYpUpPOBaTh HH(POPMAIHUIO, MPEACTABIATH €€ B Pa3IMUHBIX popMax,
WLTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATh Ha/IEKHOCTD uHpOopMaIUU o CaMOCTOSITEJIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvlie  KomMMyHUKamueHwle  Oelicmsus,  o0Oecnedusarom

chopMupo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:



BOCIPUHUMATh M  (POPMYJIUpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMM U LIETISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTax, I1aBaTh MOSICHEHHUs I10
XOJly pelIeHUs 3aa4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYk/IeHHsI 33]]JaBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OJieMbl, pelaeMon 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE HA TIOUCK
pELIEHUs; COMNOCTaBIKAITh CBOM CYXKIEHUA C CYXICHHSIMHU JIPYyTHX
YYaCTHUKOB JUajora, oOOHapyXKUBaTh pa3jiMuue M CXOJICTBO MO3UIIUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3ydbTaThbl  pEIIEHHMs  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  NIPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIIJIEHUS C YUYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyaHuuecTno:

3)

NMOHUMATh W HKCIOJB30BaThb  NPEUMYIIECTBA  KOMAaHJAHOM U
WHJMBUIyaJTbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1a4; TPUHUMATD I1CJIb
COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacTpeaeNsTh BUAbl padoT, T0TOBApUBATHCA, OOCYKIATh MPOIIECC
U pe3yJbTaT paboThl; 060011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» UM HWHBIE); BBINOJHATh CBOI YacTb padOThl |
KOOpIMHUPOBATh CBOM JEUCTBUS C JPYTMMH YI€HAMH KOMAaHJBbL;
OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanonuvie  pecynamuenvie delicmausl, obecneyugarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranmzanus:

COCTAaBIIAThH IUIaH, AITOPUTM PEIICHUS 3a/1a4, BHIOUPATH CIIOCOO PEIICHHS C
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU IIO3HABATEIBHOM pe(IeKCMM Kak  OCO3HaHHUSA
COBEPIIAEMBIX JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTpPOJS — Iporecca u
pe3yabpTaTa pelieHus MaTeEMaTUYEeCKOM 3aa4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEIICHUU
3aJlaud, BHOCUTHb KOPPEKTHUBBI B [E€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa LEIHM U YCIOBHUSAM, OOBICHATH
IIPUYUHBI JOCTHKEHUS WM HEIOCTHIKEHUS PE3yJIbTATOB JAESATEIbHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATBI
10 KVIACC

YurtaTh ¥ CTPOUTH TAOIHIIBI U JUATPAMMBL.

OnepupoBaTh  MOHATHSAMH:  CcpeaHee  apudmMeTHdyeckoe,  MeIuaHa,
HanOoJbliee, HAMMEHBIIIEE 3HAUCHUE, pa3Max MacCHBa YHCIOBBIX TaHHBIX.

OmneprpoBaTh MOHATHSAMH: CIYYaHBIA DKCHEPUMEHT (ONBIT) M CIy4ailHOe
COOBITHE, DIIEMEHTApHOE COOBITHE (RJIIEMEHTAPHBIM HCXOJ) CIYy4YalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOXXHBIMU CITyYaifHBIMU COOBITHSIMU,
HaxXOJWTh W CPaBHUBATh BEPOATHOCTH COOBITUH B W3YYCHHBIX CIy4alHBIX
IKCTIICPUMEHTAX.

Haxomute u QopMynupoBaTh COOBITHS: TepeceueHne U OOBeIUHEHHE
JaHHBIX  COOBITHIA, COOBITHE, TPOTHBOIIOJOKHOE  JAaHHOMY  COOBITHIO;
HOJIb30BaThCS AuarpamMmamu Oisiepa U GopMysoN CI0KEHUsI BEpOSITHOCTEH MpH
pellIeHnH 3a/au.

OmnepupoBaTh MOHATUSMM: YCJIOBHAs BEPOATHOCTb, HE3aBHCHUMBIE COOBITHS;
HaXOJWTh BEPOATHOCTH C MOMOIIbIO NpaBHUa YMHOXKEHHUS, C IOMOILBIO J€peBa
CJIy4aiilHOTO OIIBITA.

[TpuMeHATh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS NP PEILICHUU 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HCHBITAHUE, HE3aBUCHMBIE HCHBITAHUS, CEpuUs
UCTBITAaHUM, yclexX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITMH B CEpUU
HE3aBUCUMBIX HUCIBITAHUHN J10 MIEPBOIO YCII€Xa; HAaXOAUTh BEPOSITHOCTU COOBITHI B
CepuHU HCIbITaHu bepHysu.

OnepupoBaTh  NOHATHUAMHU:  CiIydailHass ~ BEJIUYMHA,  paclpeleeHHe
BEPOSATHOCTEH, AUarpaMma pacipeeseHusl.

11 KIJACC

CpaBHUBaTh  BEPOSITHOCTHM  3HAYEHUH  CIOyYalHOM  BEJIMYMHBI 1O
pacnpeeNeHUIO WM C IOMOIIBIO THArPaMM.

OnepupoBaTh NOHATUEM MAaTEMaTHYECKOTO OKUAAHUS; TPUBOAUTH MPUMEPHI,
KaK MPHUMEHSETCI MAaTeMaTUYECKOE OXHJAHWE CIYYaWHOW BEJIWYHMHBI HAXOJUTH
MAaTEMaTHYECKOE OXKUJIAHUE 10 JAHHOMY PAaCIpECICHHUIO.

Nmers mpencraBiieHHe O 3aKOHE OOJNBIIMX YHCEIL.

NmeTh npeacraBieHne 0 HOpMaJIbHOM PaCpEICIICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
| [IpencraBnenue TaHHBIX U ONHUCATEIbHAS 4 bubnuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/1568aba3
CrnyyaiiHble ONBITHI U CIIy4aiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMH 3 1 bubmorexa LOK
P https://m.edsoo.ru/1568aba3
AJIEeMEHTapPHBIMH UCXO/IaMH
3 Omneparuu HaJl COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/1568aba3
VcnoBHAS BEPOSATHOCTD, IEPEBO CIYUaMHOIO
4 ombITa, Ho Mp na HOJIHOIZHBE OHTHO};TI/I u 6 Bu6amorexa [IOK
» DOPMY N p https://m.edsoo.ru/1568aba3
HE3aBUCHUMOCTh COOBITHM
bu6mmoreka [JOK
5 6] o 4
JICMEHTRI KOMBIHATOPHIH https://m.edsoo.ru/1568aba3
6 Cepuu nociea0BaTeIbHBIX HCIIBITAHUI 3 1 bubmnorexa [IOK
P a https://m.edsoo.ru/1568aba3
7 CnydJaiiHple BeIMYMHBI U PacIpeacIcHUs 6 bubmotera [JOK
y pactipen https://m.edsoo.ru/1568aba3
bu6mmoreka [JOK
8 0600 5 5 2
OOIIEHHE U CUCTeMaTH3aIus 3HaHUH hitps://m.cdsoo.ru/1 568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
| MaremaTH4ecKoe OKHIAHUE CIYyYANHOMN 4 bubnuotexa [JOK
BEIIMYUHBI https://m.edsoo.ru/fl1c4afd
) Jucnepcus U CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnuorexa [JOK
CIIy4aifHON BEJIUYHUHBI https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
1
3 3aKoR Gombutux ncen 3 https://m.edsoo.ru/f11c4afd
4 HenpepsiBHBIE CydaliHbIE BETUYHHBI 2 Bu6nmorexa [JOK
pep Y https://m.edsoo.ru/f11c4afd
bubmmoreka [IOK
1
. HopmaitbHoe pacnpeaciienie 2 https://m.edsoo.ru/f11c4afd
6 [ToBTOpEeHME, 000OIIEHNE U CUCTEMATH3AIHS 19 ) bubnuoreka [JOK
3HaHUUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 2 3



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

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KVIACC
Koxa .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MNPOrpaMMBbl Cpe/iHero 0011ero 00pa3oBaHus
pe3yJjbTara
6 Teopus BepossTHOCTEN U CTATUCTHKA
6.1 UuTarh U CTPOUTH TAOIUIBI U TUATPAMMBbI
OnepupoBaTb  MOHATHUAMU:  cpeAHee apudmMeTHdeckoe, MeuaHa,
6.2 HauOosbllee, HaUMEHbLIEe 3HAueHHe, pa3Max MaccuBa YHUCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSMH:  CIy4alHbI  OSKCIIEPUMEHT (OMBIT) H
ClIyyaiiHOe COOBITHE, PJIEMEHTapHOe COOBITHE (IJIIEMEHTAPHBIA HCXO.)
6.3 CIIy4alHOTO  OIbITa;  HAaXxOOUThb  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMHU CIIy4allHbIMU COOBITUSIMHM, HAaXOAWTb U CPABHUBATh
BEPOSATHOCTH COOBITUI B U3yUEHHBIX CITyYaiHbIX 3KCIIEPUMEHTAX
Haxomute u popmynmupoBaTh COOBITHS: TEpECCYCHUE W OOBCIUHECHHE
oy JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOXKHOE ITAHHOMY COOBITHIO;
' NONb30BaThCs  AMarpaMMamu  Oiiepa W (QOpPMYJIOH  CIIOXKEHUS
BEPOATHOCTEH IIPH PELICHUU 33134
OnepupoBaTb INOHATUSAMH: YCIOBHAs1 BEPOSATHOCTb, HE3aBHUCHMBIC
6.5 COOBITHS; HaXOAUTh BEPOSITHOCTU C MOMOILBIO IPaBUJIa YMHOXEHHS, C
IIOMOUIBIO JEPEBA CIIYYalHOI O OIBITA
6.6 [IpuMeHsATH KOMOMHATOPHOE MTPABUII0 YMHOXKEHMSI IPU PEIIEHUH 3a71a4
OnepupoBaTh NOHATUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
67 UCTIBITAHUH, YCIIEX U Hey/jaua; HAXOJUTh BEPOSTHOCTU COOBITUH B CepUn
' HE3aBHCHMBIX HCIBITAHUM /10 MEPBOr0 YCIEXa, HAXOIUTh BEPOSATHOCTU
COOBITHI B cepuu ucnbITaHUi bepHynm
63 OnepupoBaTb NOHATUAMH: CllydaliHas BEJIWYMHA, PaACIHpPEICICHHE

BepOHTHOCTeﬁ, AuarpamMma pactupeCaCiiCHUA

11 KVIACC




Kon

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM

NpoBepPsIeMOro .
o —— o0pa3oBaTe/IbHON MPOrpaMMBbI CpeIHero 001ero 00pasoBaHus
5 Teopust BEpOATHOCTEN U CTAaTUCTHUKA
51 CpaBHUBAaTh  BEPOSTHOCTH 3HAUYEHUW  CIIy4yallHOM  BEIUYMHBI  TIO
' pacnpeesieHUI0 WIK € TIOMOILbIO IMarpaMm
OnepupoBaTh IOHSATHEM MATEMaTUYECKOIO OKUJAHUS, MPUBOJIUTH
59 MpUMEpPbl  TOrO, Kak MPUMEHSETCS MaTeMaTU4YecKoe OXUAaHue
' CIly4alHOM BEJIMYMHbBI, HAXOAWTb MaTEMaTHYECKOE OXXKHUIaHHE II0
JTAHHOMY pacIpeieleHUI0
53 Nmets npeacTaBiaeHne 0 3aK0HE OOJIBIINUX YHCET
54 Nmets npencraBieHne 0 HOPMAIIBHOM PacIpeieIeHUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KIIACC
IIpoBepsiemMblii 371eMeHT CO/Iep:KAHUS
Koxa
6 Teopust BEpOATHOCTEH U CTATHCTHUKA
[IpencraBnenne JmaHHBIX C TOMONIbIO Tabmui u  jguarpamMM.  CpenHee
6.1 apudmernyeckoe, MeauaHa, HaumOOJblllee W HaMMEHbIlIee 3HAYEHHS, pa3Mmax,
JHCTIEPCHUs ¥ CTaHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHble SKCHEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITHS. DJIeMEHTapHbIE
coObITust (MCXObl). BeposTHOCTh CIydalHOTO COOBITHS. BIu30CTh YacTOTHI U
6.2 BEPOSITHOCTH cOOBITUH. Clly4aliHbIe ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
coObrTmsiMu.  BeposTHOCTM ~ COOBITMH B ONBITaX C  PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUSIMU
63 Onepanuu  Haj COOBITHSMU: TEepeceueHue, OOBEAUHEHHE, MPOTUBOMOIOKHbIE
' coObrTus1. Jlmarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOITHOCTEH
6.4 VYcnoBHas  BEpOATHOCTh. YMHOXKEHHUE BeposATHOCTeH. [lepeBo  ciiywailHOro
' skcniepumenta. dopmyrna nonHoit BepostHocTu. HezaBucumblie coObITHS
65 Komb6unatoproe mpaBuino ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucio
' coueranuid. Tpeyronbuuk [lackans. ®opmyna buaoma HeroroHa
bunapHbpii cily4aiiHbI ONBIT (MCHOBITAHUE), YCIEX W Heyaada. HesaBucumbie
6.6 ucnbitanusg. Cepus HE3aBUCUMBIX MCHObITAaHUN 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIbITaHUN bepHyim
6.7 Cnyudaiinas BenuuuHa. Pactipenenenue BeposiTHOCTe!. Jlnarpamma pacrpeaeneHusl.
' [Ipumeps! pacnipenieneHui, B TOM YKCIie TEOMETPUIECKOE U OMHOMHAIILHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKHU CIy4YalHbIX BEJIUYMH: MaT€MAaTUYECKOE OXHUAAHUE,




JIICIIEPCHS M CTaHIAPTHOE OTKIIOHEHHE. [IpuMepbl NpUMEHEHUST MaTEMaTUYECKOT O
0’)KUJAHUs, B TOM YHCIIE B 33Jla4ax M3 MOBCEAHEBHOW >KU3HHU. MaTeMaThudeckoe
OXKUJaHWEe OMHAPHOUN CIydallHOW BEIMYMHBI. MaTeMaTU4ecKOe OKHIAHUE CYMMBI
CIIyYalHBIX BEIMYMH. MaTreMaTH4eCcKoe OKUJAHUE U JUCTIEPCUS T€OMETPUUECKOTO

1 OMHOMMAJIBHOTO pacnpeaeieHnit

3akoH OOJIBIIMX YHCEN M €ro poJib B Hayke, mpupoje u obmiecTBe. Bribopounsll

52

METOJ UCCIIEA0BAHNI

[Ipumepbl  HENpEpBIBHBIX — CIIy4aliHbIX  Benu4MH. [loHATHE O IIOTHOCTH
53 pacmpenenenus. 3a1a4uu, MPUBOIAIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o

HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OEPA3OBAHUS

Kon
NPoBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM Pe3yIbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

Brnagenne Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMU PCEIICHUS 3a7ad;
yMeHHEe (QOpMYJIHpOBaTh U ONEPUPOBATh TMOHATHSAMM: ONpEIENICHUE,
aKCMOMa, TeopeMma, CIIEACTBUE, CBOKMCTBO, NPU3HAK, JIOKA3aTEIILCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKU; MPUMEHSTh UX; YMEHHE (POPMYIUPOBATH
oOpaTHO€ M TPOTUBOINOJIOXKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTpHpI/IMepI)I, HUCITOJIB30BAThH MCTO/L MaTeMaTI/IqGCKOfI HUHOY KIIUH,
HpOBO)II/ITI) J0Ka3aTCJIbHBIC paCCY)K)IeHI/IH HpI/I peIHeHI/II/I 3aJa4, OICHUBAaTh
JOTHYECKYI0  TPaBWJIBHOCTH  PACCYXKJCHUH;  yYMEHHE  OIEPHPOBATH
HNOHATUAMU. MHOXKECTBO, ITIOAMHOXKECTBO, onepam/m Haa MHOXCECTBaMU,
YMGHI/IG HCIIOJIB30BATh TeOpeTHKO-MHO)I(eCTBeHHBIﬁ armapaT JJI1 OITUCAHU S
pea.]'H)HI)IX HpOHeCCOB nu SIBJ'IeHI/Iﬁ nu HpI/I peHIeHI/II/I 3a1a4, B TOM YHCIIE H3
IPYTUX YYEOHBIX MPEIMETOB; yMEHHUE OIEpUPOBATh MOHATHSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha IJIOCKOCTH, YMEHHE 3a/1aBaTh U
OTMHUCBHIBaTh Tpadbl Pa3TUYHBIMU CIIOCOOAMU; HMCIOJB30BaTh Tpadbl MHpu
perieHuy 3a1a4

YMeHue omnepupoBaTh MOHATUSIMH: HaTypajdbHOE YHUCIO, LEJI0€ YHUCIO,
CTENeHb C LIeJbIM MI0Ka3aTesieM, KOpeHb HAaTypalbHOM CTETEeHHU, CTETIEHb C

palMoOHaIbHBIM [TOKA3aTeleM, CTeNeHb C JACWCTBUTEIbHBIM IOKa3aTelleM,
jgorapudm uyKcia, CHHYC, KOCMHYC M TaHT'€HC MPOHM3BOJIBHOIO YHCIA,

OCTaTOK MO MOJYJIO, PAlMOHAIBLHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,

MHO’KECTBA HATYPAJIbHBIX, 1I€JIbIX, PALlMOHATILHBIX, IEHCTBUTEIBHBIX YUCEIT;
YMEHHE HCIIOJIb30BAaTh MPH3HAKU JIETMMOCTH, HAaWMEHBIIUK OOIui
JeNuTeNb W HauMEHblee o0llee KpaTHoe, anropuT™M EBkimpa mpu

pellIeHnr 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMH MO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHHS; YMEHUE BBIMOIHATH BHIYMCICHUE 3HAUCHUN U TIpeoOpa3oBaHus
BBIPQXKEHUI CO CTeNeHsMU U Jorapudmamu, mpeodpazoBaHusi APOOHO-

pallMOHANBHBIX ~ BBIP@OXEHHM;  YMEHHE  ONEpUpPOBaTh  IOHATHUSIMHU:
HOCIIEZIOBATENbHOCTh,  apu(MeTHUecKasl IpOorpeccus, TIeoMeTpudecKas
nporpeccusi, OeckOoHEYHO yObIBarollas TeoMeTpUyecKas Iporpeccus;
YMEHHE 3aJaBaTh IIOCIEIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYppPEHTHBIX (OpMYyJ; YMEHHE ONEpUPOBATh MOHATUSMHU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCNIA, MOXIYJb U apryMEHT
KOMIUIEKCHOTO ~ 4Hucha,  (opmMa  3alMCHd  KOMIUIEKCHBIX  YHCEl

(reomerpuueckas, TPUTOHOMETpUYECKass M  aireOpauyeckas); yMeTb
MPOU3BOAUTE apu(pMETHUECKHe JEHCTBUA C KOMIUJIEKCHBIMH YHCIaMU;




MPUBOJUTEH MPUMEPHI UCIOIb30BAaHUS KOMIUJIEKCHBIX YHCEI; ONEpUPOBAThH
HNOHATUAMU:  Marpuma 2x2  u  3x3,  onpenenuTenb  MaTpHllbl,
TFE€OMETPUYECKUN CMBICIT ONPEAETUTEINS

YMeHue onepupoBaTh IOHATUSAMU: PalMOHAIBHBIC, HPPALMOHAIBHBIC,
NIOKa3aTeNbHbIe, CTENEeHHbIE, JIOrapu(MUYECKHe, TPUTOHOMETPHUYECKHE
YPAaBHEHUsS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATH IIOHATHIMMU:
TOXKIECTBO, TOXKIECTBEHHOE NIPE0Opa30OBaHUE, ypaBHEHHUE, HEPABEHCTBO,
CUCTEMAa YpPaBHEHUHM M HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PA3JIMYHBIX NMPUEMOB; PEIIATh YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI C MAPaMETPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIS pellieHus] MaTeMaTUYeCKuX 3a/ad U 3aJad U3 PasIMyHbIX obsactei
HayKH U PEAIbHOU KU3HU

YMmeHue onepupoBarh MOHATUAMU:  (QYHKIMS, UYETHOCTh (PYHKIIUH,
MEePUOANYHOCTh (PYHKIUHU, OTrPAaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTH
¢byHKIMHM, 3KcTpeMyM (pyHKIMH, HauOoJiblllee U HaUMEHbIIee 3HAUYEeHUS
(GYyHKIUM Ha MPOMEXYTKe, HempepblBHAsE (PyHKLMS, acCUMNTOTHI Tpaduka
(GbyHKIMY, 1epBasg U BTOpasl Mpou3BoJHAs (YHKIMH, TEOMETPUUECKUNA U
(¢u3nyeckuii  CMBICIH  MPOW3BOIHOM, TMepBOOOpa3Has,  OIpeNeTIEHHBIN
UHTETpajl; YMEHHE HaxXOAWTh ACUMNOTOTHI rpaduka (QyHKLUUHU; yMEHUE
BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O M KOMIIO3ULIUU
(hyHKIM, HAXOAUTHh YPAaBHEHHE KacaTeIbHOU K rpaduKy (DyHKIIMH; yMEHUE
HaXOJAUTh NMPOU3BOAHBIE NIEMEHTAPHBIX (DYHKIMI; YMEHHUE HCIONb30BATh
IIPOU3BOJHYIO Ul MCCIENOBaHUS (DYyHKIMM, HAaXoQuTh HauOoOJbIINE U
HalMEHbIINE 3HaueHHsl (YHKUMH; CTPOUTh I'paQUKM MHOIOWIEHOB C
UCIIOJIb30BAHMEM  amapara MaTeMaTU4ecKoro  aHalu3a; I[PUMEHATh
IPOM3BOJHYIO Ul HAXOXAEHUS HAWIYy4YLIero peuieHHus B MPUKIAJHBIX, B
TOM 4YHCJIE€ COLUAIBbHO-IKOHOMHMUYECKUX M (PU3MUYECKUX 3a/adyax; HaXOAUTh
IUIOIAAN U 00BEMBI GUIyp C IOMOLIBIO MHTErpaja; NPUBOJUTH IpUMED
MaTeMaTU4eckoro MOJEIMPOBAaHUS C IOMOILIbI0 AU depeHaIbHbIX
YpaBHEHHI

YMeHue onepupoBaTh MOHATUSAMU: rpaduk GYHKIMH, oOpaTHas QyHKIHS
KOMITO3UIUST (DYHKIMHA, JUHEHHass (QyHKIUS, KBajpaTudyHas (QYHKIIHSA,
panvoHalbHas ~(QYHKIUS, CTerneHHas (YHKIWs, TPUTOHOMETPUYCCKHUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIUHU, TOKa3aTejbHas U
norapupmuueckass (QYHKIMH; YMEHHE CTPOUTHh TpaduKd HM3yUEHHBIX
(yHKIUH, BBIONHATH TpeoOpazoBanus rpadukoB GyHKIUH, HCTIOIH30BATh
rpaduky UIST U3y4YEHHs MPOIECCOB M 3aBHUCHUMOCTEH, MPH PEIIeHUU 3ajad
U3 JpYyTUx y4eOHBIX MPEIMETOBH 3a/lad W3 PEalbHOW JKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCHMOCTH MEXIY BEIMYHMHAMU; HCIOIh30BaTh CBOWMCTBA U
rpadukn QyHKUMNA A7 pelieHHs] ypaBHEHUM, HEPaBEHCTB U 3ajad C
napaMeTpamu; u300pakaTb Ha KOOPAWHATHOW TUIOCKOCTH MHOXECTBA
pelIeHnii ypaBHEHUI, HEPAaBEHCTB U MX CUCTEM




YMeHue pemiarb TEKCTOBBIE 33/la4d pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, AOJIM U YacTH, HAa JBW)KEHHE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3a7aud U3 o0JacTH YNpaBICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BBIPAKECHUS, YpaBHEHHs, HEPAaBEHCTBA M HX

CHUCTEMBI IO YCJIOBMIO 3aJayM, HCCIECNOBATH IOJNyYEHHOE DPEIICHUE H

OLICHMBATh IMPaBJONOJOOHOCTh  PE3yJbTAaTOB; YMEHHE MOJEIUPOBATh
peanbHblE CUTyallUH Ha S3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKCHUSA,

YPaBHEHUsI, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBUIO 3aJja4H, UCCIIE0BATh

IIOCTPOEHHBIE ~ MOJEIM  C  HUCIOJB30BAaHUEM  ammapara  ajreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUIMH: CpenHee apudMeThyeckoe, MeauaHa,
HauOoJIbllIee U HaMMEHbIIIEE SHA4YCHUA, pasMax, JUCIICPCHUA, CTaHAAPTHOC
OTKJIOHEHHE YHCJIOBOTO HabOpa; YMEHHE W3BJIEKaTh, HUHTEPIPETHPOBATH
nH(pOpMaIINIO, MPEJCTABIEHHYIO B Ta0/MIlaX, HA JAUarpammax, rpapukax,
OTPaXKAIOIIYI0 CBOWCTBA peajbHBIX MPOIIECCOB M SBJICHHM; MPEICTaBIAThH
vHpOpPMAIIMIO C TIOMOIIBI0 TAOMUI] ©  JUarpaMM;  HCCIEIOBaTh
CTaTUCTUYCCKUC JIOaHHBIC, B TOM YHCJIC C MNPUMCHCHHEM rpaq)nqecxnx
MCTOAOB M JJICKTPOHHBIX CPEACTB, rpa(bnquKH ucciea10BaTb COBMECTHBIC
HaOIIOZICHUS C TIOMOIIIBIO AUArpaMM pacCEeMBaHUS U JIMHEWHOU perpeccun

YMeHue omnepupoBaTh MOHATHSAMU: CIIyYalWHBIA ONBIT W CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; yMEHHE BBIYHCIATH
BEpPOATHOCTh C HCIHOJBb30BaHWEM TIpadUuecKuX METOJIOB; IPUMEHSThH
(OopMyIBI CIIOKEHUST M YMHOXEHHS BEpPOSTHOCTEH, (opMyIly IOJHON
BeposiTHOCTH, Gopmyny bepHymim, komOuHaTopHble GaKThl U (HOPMYJIBI,
OLICHUBAaTb BEPOATHOCTH pEaJbHBIX COOBITUH; yMEHHE OIEepPHUpPOBATH
NOHATUSIMU:  Cyd4ailHass  BENWYMHA, paclpeiesicHue BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXHJaHUe, JAUCHEepCUss U CTaHJApTHOE OTKJIOHEHHE
cliy4ailHOW  BEIMYUHBI, (YHKUMM pacOpelesieHuss U  IJIOTHOCTHU
PaBHOMEPHOTO, MOKa3aTeIbHOrO0 U HOPMAJIBHOTO paclpelesieHui; yMeHHue
UCIOJIb30BaTh CBOMCTBA M3YUEHHBIX PACIpEACICHHUM Ui pellieHus 3ajad;
3HAKOMCTBO C TMOHSATHSAMU: 3aKOH OOJBIINX YHCE, METOAbI BHIOOPOUYHBIX
UCCIICJIOBAHMI; YMEHHUE MPUBOAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX
yycell B MPUPOJIHBIX M OOLIESCTBEHHBIX SIBICHHUSAX, YMEHUE ONEPUPOBATH
HNOHSTUSIMA: COYETaHHME, [EePECTaHOBKA, YHCIO COYETaHUU, YHCIIO
nepecTaHoBOK; OnHOM HpIOTOHA; yMeHHE MPUMEHSTh KOMOHHATOPHBIE
(bakThl U pacCyXIeHHUsS IJs pEIIeHUs 3a7ad; OLIEHHWBATh BEPOSTHOCTU
pealbHbIX ~ COOBITUH;  COCTaBJISTh  BEPOATHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MOIYUECHHBIH pe3yIbTaT

YMmeHue OIICpHUpPOBATH IMOHATHUAMMU: TOYKa, npsamas, IIJIOCKOCTB,
IMPOCTPAHCTBO, OTPE30K, JIYY, BEJIIMUNHA yTJIa, IUIOCKHI yTroi, ,Z[ByrpaHHLIfI
yTroiu, TpéXFpaHHLIﬁ YToJi, CKpCIIMBAOMIHUECS MPAMBIC, MApAJJICIIbHOCTh U
NEPpHNCHAUKYIISIPHOCTD PAMBIX U HHOCKOCTCﬁ, YroJ MExKAy MpsAIMbIMHA, YTOJI
MCKIY prlMOfI U IJIOCKOCTBIO, YT'OJI MCIKAY INIOCKOCTSAMM, PACCTOSAHUC OT




TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, PACCTOSHHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IPHU PEIICHUH 3a1a4 U3y4YCHHbIC
(baxkThl ¥ TEOpeMbl IJIAHUMETPUHU; YMEHHE OLEHHBATh Pa3Mepbl OOBEKTOB
OKPY’KaIOIIEr0 MHUPA; CTPOUTh MATEMATHYECKUE MOJEIU C ITOMOILBIO
F€OMETPUYECKUX IOHATHMM M BEIWYMH, pEIaTh CBSA3aHHBIE C HUMH
IIPaKTUYECKUE 3aa4H
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YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUrypsl, 00bEM (uUrypsl,
MHOTOTPaHHUK, INPAaBUIbHBIA MHOTIOI'PAaHHUK, CEYEHHME MHOIOI'DaHHUKA,
Ky0, mapaienenunen, Ipu3Ma, NOUpaMuja, ¢GUrypa M IOBEPXHOCTh
BpallleHus, IWINHAP, KOHYC, mmap, cdepa, miomanas chepsl, IIIOMAIb
MOBEPXHOCTH NHUPaMUIbl, MPU3MBI, KOHYyca, IMIMHApPA, 00bEM KyoOa,
NPSIMOYTOJIBHOTO ~ MapajieNienunena, NUPaMUIbl, MPU3MblL, LIMHJPA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHYCa W IMJIMHIPA,
napajulelbHble OCH WM OCHOBaHMIO, CEYEHHWE 11apa, IUIOCKOCTh,
Kacaroujasicsichepbl,  IWIMHApPA, KOHYCa; YMEHHE CTpPOUTh CEYEHHE
MHOTOTpaHHHUKa, U300pa’kaTb MHOTOIPAHHUKH, (DPUTYPHI U MOBEPXHOCTH
BpAIICHUs], UX CEUYECHHS, B TOM YHCJIE C MOMOIIbIO 3JIEKTPOHHBIX CPEICTB
yMEHHE MPUMEHITh CBOMCTBA T'€OMETPUYECKUX (UTYpP, CAaMOCTOSATEIHHO
(dbopMynupoBaTh ONpeNeNeHNs U3ydaeMbIX (DUTYp, BBIABUTATH TMIIOTE3bI O
CBOMCTBaX M IpU3HAKAX TEOMETPUUYECKUX (uUryp, OOOCHOBBIBATHUIN
ONpOBEpraTh MX; YMEHHME IPOBOAUTH KiIaccuuKauuoo ¢uryp mo
pa3UYHBIM TPU3HAKaM, BBINOJHATE HEOOXOIUMBIE JOMOJIHUTENIbHBIE
MIOCTPOEHUS
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YMeHue  omepupoBaTh  MOHSATHSAMHU:  JBIDKCHHE B MPOCTPAHCTBE,
napayiebHBIA TIEPEHOC, CUMMETPHsSI Ha IJIOCKOCTH M B TPOCTPAHCTRBE,
MOBOPOT, MpeoOpazoBaHue 1oa00MsA, MOA00HBIE GUTYPBL, YMCHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIC (DUTYpPBI, B TOM YHCIE B MPUPOE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh F€OMETPHUCCKUE OTHOIICHUS TIPH
pellieHUH 3aja4; HaXOIHWTh T'€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOI,
IIOINab, 00BEM) TIPU PEIICHUH 3a]1a4 U3 APYTHX YICOHBIX MPEIMETOB U M3
peabHOM JKU3HU; YMEHHE BBIUUCIISATh TEOMETPUYCCKUAC BEIIMYMHBI (JJTUHA,
yroJ, IIoNiaas, 00bEM, TUIOMAAb TTOBEPXHOCTH), MCIIOJB3YSl M3Y4YCHHBIC
(GbopMyJIBI ¥ METOJBI, B TOM YHCIIC: IUIONA/b MOBEPXHOCTH MUPAMUJIBI,
NpU3Mbl, KOHyca, [WIMHApA, IUIomaas  cepel; 00bEM  KyOa,
NPSMOYTOJIBHOTO — TapaUIesenuie/a, MUPaMUIbl, TPU3MbI, [HIHHIPA,
KOHYca, I1apa; yMEHHE HaXOUTh OTHOILIEHHE 00HEMOB MOAOOHBIX QUTYD

12

YMmenue OINICpHUPOBATh IOHATUAMU: TPAMOYI'OJIbHASA CUCTEMA KOOPJAWHAT,
BCKTOp, KOOPAWHATBI TOYKH, KOOPAWHATHBI BCEKTOpA, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIIO, Pa3JIOKCHUE BCKTOpPa 110 6a31/1cy,
CKaJIIpHOC TIPOU3BCIACHUC, BCKTOPHOC TMPOU3ZBCACHUC, YIOJI MCKAY
BCKTOpPAaMH; YMCHUC HUCIIOJIb30BATh BCKTOpHBIﬁ u KOOpIII/IHaTHHﬁ METO AJIA
peIICHUA TCOMCTPUYICCKHUX 3a1aY U 3a/ia4 APYyrux y‘-IC6HBIX npeaMETOB
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YmMmenue BBI6I/IpaTL MOAXOAAIIMN METO IS pemicHuA 3a1a4u, IOHUMAaHUE

[



3HaYMMOCTH MATEMaTHKH B M3YyYCHUHM TPUPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHE pACIO3HAaBaTb IIPOSBICHUE 3aKOHOB
MAaT€MaTUKU B UCKYCCTBE, YMEHHE IIPUBOAMUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHM POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUS

Kon
1 Yucna 1 BBIYUCIICHUS
1.1 | HarypanbHble u Lenble uncia. [Ipu3sHaku 1eIMMOCTH LEIbIX YHCE
12 Panmonanbupie  uucma.  OOBIKHOBEHHBIE WM JECATHYHBIE  JAPOOH,  TMPOIIEHTHI,
' OEeCKOHEYHbIE IEPUOANYECKUE IPOOU
13 ApudmeTnueckuil KOpeHb HaTypalbHOW cTemneHu. JlefcTBus ¢ apupMeTH4eCKUMHU
’ KOPHSIMHU HaTypaJbHOW CTENEHH
L4 Crenenb c nenbiM nokazatesneM. CreneHb C palMOHalIbHBIM MoKa3aTeneM. CBoiicTBa
' CTereHn
L5 CuHyc, KOCHMHYC M TaHI€HC 4YHCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
’ apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 | Jlorapudm uucna. JlecaTuuHble U HaTypaJibHbIE JOrapupmbl
JleiicTBuTenpHble yncia. ApudMeTndeckue onepanuu ¢ IeHCTBUTENbHBIMU YHCIAMU.
1.7 | TlpubnmxEéHHbIE BBIYUCICHUS, MpaBUa OKPYTJICHUS, IPUKHUIKA U OIIEHKA pe3ysbTara
BBIYMCIICHU I
1.8 | IIpeoOGpa3oBaHue BhIpaXKEHUI
1.9 | KommnekcHele yncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enwie u ApoOHO-paIIMOHAIBHBIC YPaBHEHUS
2.2 | HppanmoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckure ypaBHEHUS
2.4 | Iloka3zaTenpHbIC U JIOTapUPMUIECCKUE YPAaBHECHUS
2.5 | Uensie u 1poOHO-pallnOHAIbHBIE HEPABEHCTBA
2.6 | HppammoHnaiabHble HEPABEHCTBA
2.7 | Tloka3zarenbHbI€ U JOrapu(PMHUUECKHE HEPABEHCTBA
2.8 | TpuroHomeTpuuecKHe HEPaBEHCTBA
2.9 | Cucremsl U COBOKYIHOCTU YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHEHMs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpunua cucTeMbl TMHENHBIX ypaBHEHNN. ONpeaennTeNb MaTpULIbl
3 OyHKIMH U TpaduKu
11 Oynkuus, cnocoObl 3amanus (yHkuuu. I'padpuk ¢ynkumu. B3aumuo oOpaTHBIE
' ¢yukuuu. Yérnele n Heu€THble QyHKIMU. [leproanueckue QyHKIMHA
OO6nacte ompeneneHuss W MHOXecTBO 3HaueHMH ¢yHkumu. Hymn  dynxuumn.
3.2 | IIpoMexyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHH.

MaxkcuMyMbl 1 MUHUMYMBI GyHKIMK. Haubosblee 1 HauMeHblee 3HaueHue (GpyHKINH




Ha NPOMCIKYTKC

CrenenHasi QyHKIHs ¢ HATYpaJIbHBIM H IENBIM MOKa3areneM. E€ cBoiicTBan rpaduk

33 . .
CBoiicTBa u rpaduk KOpHS n-0i CTETICHU
3.4 | Tpuronomerpuueckue GpyHKINH, KX CBOMCTBA U rpaduKu
3.5 | TlokazarenpHas u orapudmudeckas QyHKINU, UX CBOMCTBA U Tpa(puku
3.6 Touxu pa3peiBa. AcuMnToThl rpadukoB GyHKuui. CBOMCTBA PyHKINI, HETIPEPHIBHBIX
' Ha OTpPEe3Ke
3.7 | IlocnenoBarenbHOCTH, CIOCOOBI 3a/IaHUS M10CIIEOBATENILHOCTEM
3.8 | Apudmernueckas u reoMmeTpruueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana Mmaremarnueckoro ananmsa
4.1 [IpousBonnas pyHkuuu. [lponzBoaHbIe 371€MEHTAPHBIX (PYHKIMIA
[Ipumenenre NpPoOU3BOIHONM K UCCIeAOBaHMIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskcrpemymbl. Haxoxnaenne HanOONbIIETr0 W HAaUMEHBIIETO 3HAYCHUS (YHKIMHU Ha
OTpe3Ke
4.3 | TlepBooOpaznas. UuaTerpan
5 MHoOecTBa 1 JIOTUKa
5.1 MHoOkecTBO, Onepanny HaJ MHOKeCcTBaMHt. [{narpammsl Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KombOunaropuka
7 I'eomerpust
7.1 @uUrypsl Ha IMIOCKOCTH
7.2 | TlpsitMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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