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VYueOHbIil npenMeT MaTeMaTka COCTOUT U3 TPEX YUEOHBIX KYPCOB:
«Anrebpa u Hayana aHanuza», «I'eoMeTpus», «BepoaTHOCTh U CTAaTUCTUKA».

MMOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yuebHOro Kypca «Anredpa U Hadajia MaTeMaTHYECKOTo
aHanu3a» 0a30BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHOBe DenepabHOTO TOCYIaPCTBEHHOTO 00Pa30BaTENBHOTO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAJUILIUN POCCHICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KITFOUYEBBIMU
KOMIIETCHIIUSAMHU, COCTABIISIONIMMHU OCHOBY JJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISETCS OJHUM W3
HauOoJiee 3HAYMMBIX B TMpPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH OO0ECIEUMBAET HWHCTPYMEHTANIBbHYIO 0a3y [UIsl H3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHWE YyYallUuXCs Ha YpOBHE, HEOOXOIWMOM IUIsl OCBOCHUS
KypcoB WHGPOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUHU, CIIOBECHOCTH. B pamkax
JaHHOTO Kypca ydalluecs OBJaJIeBalOT YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas GOpMyJIUPYET CBOH JOCTHKECHHSI B MATeMaTHIeCKoi hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOro aHAJIM3a 3aKJIaIbIBACT OCHOBY IS
YCIIENITHOT'O OBNAJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHMS
OCHOBHBIX TCHJICHIMA HKOHOMHUKH U OOIICCTBEHHON JKWU3HHU, IIO3BOJISCT
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XU3HU. B TOXXe Bpemsi OBiajieHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJIOTHI0, POPMUPYET KPEaTHBHOE U KPUTHIECKOE MbIIIeHHEe. B xo/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIC ydYaluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MO peajbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  TNpUMEpaMHd  MaTeMaTHYECKHUX
3aKOHOMEPHOCTE B TpHUpOJe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak 4depe3 y4eOHbI Marepuall, clocOOCTBYIOIIUN (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
Tpedyromen CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOIOKUTENHHOM
KOHIICHTPAIIM BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTarT.

B ocHoBe Mmetonuku oOydeHHsT airedpe W HadajlaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUS.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOTO aHalIM3a» BKIIOYAET
CIEYIOLIUE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«Dynkiuun  u - rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanusay, «MHokecTBa M JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOAMYECKUE JIMHUU H3Yy4aloTCs HA NPOTSKEHUHU JBYX JIET
oOydeHus B cTaplied IIKOJie, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETIEHHO
HACBHIIAsICh HOBBIMM TeMaMu U  pazgenamu. JlaHHBIA Kypc  SIBIsSETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYECKUX JUCIHUILIUH: anredpa, TPUTOHOMETPHsI, MaTEMaTUYECKU aHalu3,
Teopusi MHOXKeCTB M Ap. Ilo mMepe Toro kak ywaruecs OBjIaJeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Yy HUX MOCIE0BaTEeIbHO (hOpMUpYETCS U
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYIO0 MOJENb peabHOMN
CUTyallud, TPUMEHATh 3HaHMs, TIOJy4YeHHBIE B Kypce «Anrebpa M Hauaja
MaTEeMaTHYECKOTO aHaIN3ay, JJIsd PEIICHUS CaMOCTOSTEIBHO C(HOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7]auu, a 3aT€M MHTEPIPETUPOBATH MOJTYUCHHBIN PE3YIIbTaT.

ConepxarenbHO-MeTOAUYECKas JIMHUSA «YHucCia U BBIYUCICHUS 3aBEpIIACT
dbopMupoBaHUE HABBIKOB MCIOJb30BaHUS JCHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIMX B CeOs
UCITOJIb30BaHUE PA3JIMYHBIX (OpM 3amucH JACHCTBUTEIBLHOIO 4YHCJIA, YMCHHE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C 4YHCJIaMH, 3allMCAaHHBIMA B CTaHIApTHOH dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHU.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHMsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 3ajad. OOyyaroniuecs OBlaJeBarOT
pa3IMYHBIMUA METOJAMHU pPEUIEHUs IENbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS UCTIONB3YIOTCA MPU UCCIIEIOBAHUHT
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajlad M 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUMX 3HaueHud ¢yHkuuu. J[annas



colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATH pacy€Thl Mo (opMynam, MNpeoOpa3zoBaHUs ULENbIX, PAalMOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTpAaKTHOTO MBILUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKM JEIyKTHUBHBIX
paccykaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeniaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUISl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMU H  TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NIOCJIEI0BATENIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeIbHOM, JIorapu(MUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA ISl pEHIeHUs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHHUsS BbIpakaTh (GOpMYyJaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHATUTHYECKOU, rpadudeckoit u cioBecHou. Ero umsydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaK MaTeMaTUYEeCKHUX, TaK U MPUKIAJHBIX 3a7ad4,
JOCTYTHBIX 00y4YaromUMCs, Y KOTOPBIX MOSABISAETCS BO3MOXKHOCTb HUCCIIEIOBATh U
cTpoutTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpEeHMsI IpoueccoB. JlaHHas cojlep)karenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENIEd peajJbHbIX CHTyaluH,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHajlu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MATEMATHUKU Kak
HayKH, U UX aBTOpax.



ConepxarenbHO-MeTOAUYECKAS TUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBAILIIEHA  JJIEMEHTaM  TEOPMH  MHOMKECTB.  T€0pEeTUKO-MHOKECTBEHHBIE
MPEACTABJICHUS ITPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MAaTEMATHUKU U MPELIararoT
HauOosiee YHUBEPCATbHBIN A3bIK, OOBEIUHSIONINI BCE pa3zeibl MAaTEMATUKU U €€
NPUWIOKEHNUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MAaTEMAaTUKU W MCIIOJb30BaTh €ro IS
BBIPAXKEHHST CBOUX MBICJICH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTEMaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUSI MOJIEJICH peaTbHbIX CUTYaIlNH, UCCIEIOBAHMUS
ATUX MOJIeNiel C MOMOIIbIO anmapara ajareOpbl ¥ MaTeMaTUYECKOro aHalu3a U
UHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXbli
U3 pa3ziesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MAaTepUall Kypca IIUPOKO UCIIOJIb3YETCs
IUI PEICHUs MPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX MPAKTUYECKUX 3a1a4
yyaliuecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIIATHBIX
3aJlay OpraHM3yeTcs B MpOIIecCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayalia
MaTeMaTUYECKOr0 aHaJIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca aireOpbl M Haydajdl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Hememo B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
Apo0ell U TMPOLEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a]ad U3 pa3iIudHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, [TPABUJIa OKPYTJICHMS], IPUKNJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHU.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

ApudmeTrnyeckuii  KOpeHb  HaTypajlbHOW  cremeHu.  JlelctBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMEeTpUYECKUX YpPaBHEHU .

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHuss U MHOXKECTBO 3HaueHnd (yHkumu. Hymm Qyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYXKHOCTb, ONPEACIICHUE TPUTOHOMETPUUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUECKOMN
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u nienbie yncna. [Ipu3Haky 1eIuMOCTH LEIbIX YHUCEIL.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QyHKIimu. HaunOosnbiiee m HamMeHbIIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIETOBAHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuid U (QU3IMUYECKUH  CMBICTT
IIPOU3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobIIero 1 HAaMMEHbIIEro 3HaueHus: QyHKIUUA Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNuterpan, ero reomerpuyeckuii u (Qusnueckuid cMbIci. Bwruucienue
uHTerpana mno gopmyne Hetotona—Jleitonuna.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydeOHOoro mnpenmera «Marematuka» JOHKHO OOECIeYynBaTh
JOCTH)KEHUE HA YPOBHE CPETHETO 00111er0 00pa30BaHus CIEAYIONINX JTUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrPaMMbl y4eOHOTO MpeaMeTa
«MaremaTurKa» XapaKTepHU3yITCS:

I'paxknanckoe BocnmuTaHMe:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUU 00YJAIOMIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOr0 WJI€HAa POCCUHCKOTrO OOIIECTBA, MPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBAxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpoLeayp TpakIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHl W TMpP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSMU U HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:



c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOLLIOMY Y HAaCTOSILLIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaX, TEXHOJIOTHAX, chepax
YKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUEM IyXOBHBIX LIEHHOCTEN POCCHUICKOIO Hapoza;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JTOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMYMBOTO OyaYIIEro.

JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELIECHUN, pacCcyXIeCHUN;
BOCIIPUHMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM PAa3JIMYHbIX BUJIOB UCKYCCTBA.

Pdusnyeckoe BOCMMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSATh MAaTeMAaTHYECKUE 3HAHUS B
MHTEpECcax 370pOBOT0 U 0e30macHOro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUSI
K CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/IbIXA, peryisipHast busnueckas aKTUBHOCTB); ¢duznuecKkoro
COBEPIIEHCTBOBAHNUA, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEILHOM
JEeSITETHHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  MpPOPECCHOHAIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U e€ TMPHIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA MPOTSHKECHUU BCEW JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COI[MATIbHO-3KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLIMAIBHOU
Cpenbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKHX TMpoOIieM;
OpUEHTAIIMEN Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHMM [Ji1 peuieHus 3a7ad B
0o0JacTH OKpY)KaromieW cpeapl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOXHBIX MTOCTIEICTBUU I OKPYKAIOLIEN CPEIBI.

IleHHOCTH HAYYHOIO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOW MPAaKTUKH, [MOHUMAaHUEM



MaTeMaTUYeCcKOll HayKh Kak cQepbl YeIOBEUECKOW JeATEIbHOCTH, 3TAloOB €&
pa3BUTHS M 3HAYMMOCTH JUJISl DPA3BUTUS LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYEeCKON KyJIbTYpOll KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIATh INPOEKTHYIO U HCCIENOBATEIbCKYIO IEATEIBHOCTD
WHIMBHIYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl YU4eOHOro MpeaMeTa
«MareMaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHHBEPCAJTbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
OelicmeuUsIMUY, YHUBEPCANbHBIMU Pe2YNAMUBHBIMU OeUCBUIMU.

1)  Vuuseepcanvnvie  nosmasamenvhvle  Oelicméus, — 0OecnevUBaOm
Gopmuposanue 0a306bIX KOSHUMUBHBIX NPOYeCcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL — OKpYJCarnujeco  Mupa,  HNpUMeHeHUue  JI02UYEeCKUX,
UCCe008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3zoBblie JiornuecKkue 1eiCTBUA:

e BBISBIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTeMaTHYCCKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY MOHATUAMH;, (OPMYIHPOBATH
ONpeJeieHus]  MOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  IMpU3HAK
KJaccuUKaIi, OCHOBaHUS i OOOOIIEHHUS W CpaBHEHHS, KPHUTEpUU
IPOBOAMMOTO aHAJIN34;

e BOCIIpUHUMATh,  (QopMyIupoBaTh U  NPEOOPa3OBBIBATh  CYXKICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE H OOIIUE;
YCIIOBHBIE;

eBBISIBIIAITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMIMOCBSI3M U
npotuBopeurss B (haKTaxX, [aHHBIX, HAOJNIOACHHUSIX U YTBEPKICHUSIX;
npenjaratb ~ KpUTepUM  JJ8  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e ICTIATh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEITLHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (MIPSIMBbIE M OT MPOTHUBHOTO), BBICTPAMBATH apTyMEHTAITHIO,
NPUBOJUTh TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS ¥ BBIBOJIBI;

e BBIOMPATh CIMOCOO pemieHus y4eOHOW 3amady  (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWOOJIee TMOAXOMSIUNA C YIETOM
CaMOCTOSITETTLHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBaTe/ibCKie AeiicTBUSA:

* ICTIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh BOMNPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOOIEMY,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEJOBAaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJICHUA,
polecca, BBISBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SIBICHUSMU,
npoleccaMu;

e CAMOCTOSITENIbHO (pOopMyNnupoBaTh 0OOOIIEHHS U BBIBOABI 1O PE3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, MCCIEJ0BAaHUS, OLIEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IEHU;

e IPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE TMpollecca, a TaKXKe BbIABUTAThH
IPEINOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISIBJISITH JIePUIIMTHI HH(POpPMAIINH, JaHHBIX, HECOOXOAUMBIX JIJII OTBETa Ha
BOMPOC U /IS PEIICHUS 3a/1a4H;

e BLIOUPATh MHPOPMALIMIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATD,
CUCTEMATU3UPOBaTh W HWHTEPHPETUPOBATH HH(POPMAIIMIO PA3ITUYHBIX
BUJIOB M (JOPM TIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MH(OpMAIUIO, MPEICTaBIATh €€ B pa3IMYHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUUECKU;

e OLICHUBATh HaJEAKHOCTh uH(popManuu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvnvle  KOMMyHUKamueHwvle  Oelicmeus,  00ecnedusarom

choOpMUPOBAHHOCINL COYUANLHBIX HABLIKOE 00YUAOUUXCAL.

OO01menue:

 BOCIIPUHUMATh U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU
U TEeIIMU OOIIEHUS; SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIy
peuieHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3ybTaT;

eB X0JI¢ 00CYXXJIEHUS 3aJlaBaTh BOMPOCHI MO CYLIECTBY 00CYXIaeMOil TEMBlI,
poOJIEMBI, perraeMoi 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pEUIeHUs; COMOCTaBJSITh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTrUx
YYaCTHUKOB JHaliora, oOHapy»KMBaTh pa3jinuue U CXOJCTBO IMO3UIUK; B
KOppeKTHO! (hopme HpopMynrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e IPEJICTABIISITH PE3YJbTATHl PEIICHUS 3aJa4M, SKCIEPUMEHTA, UCCIEA0BaHUA,
MIPOEKTa; CAMOCTOATENIbHO BBIOUpATh (POpMAT BBICTYIUICHUS C YYETOM
3a/1a4y Ipe3eHTalM 1 OCOOCHHOCTEN ayIUTOPHH.



CorpyaHu4ecTBo:

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJMBHYaTbHOU
paboThl MpU peuieHUuH Y4eOHBIX 3a/ay; MPUHUMATH LEIb COBMECTHOM
NEeSATENbHOCTH, IUIAaHUPOBATh  OPraHM3alMI0 COBMECTHOW  padoThl,
pacupenensaTh BHABI pabOT, IOTOBAapUBATHCA, OOCYXIaTh MpoOLECC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

¢ y4aCTBOBATh B IPYMIOBLIX (opMax paboTsl (00CykaAeHHs,, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE); BBIIOJHIATH CBOI 4YacTb pabOThl U
KOOpJMHUPOBATh CBOM JEHCTBUS C JPYTUMH YJ€HaMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuugarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTAaBIIAThH IUIAH, AITOPUTM PEILIECHHUS 3aJa4i, BEIOUpATh CIOCcO0 PElIeHus C
y4€TOM HMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryM eHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb:

eBJIAJICTh HaBBIKAMHU  II03HABATENIBHOW  pPEQIIEKCUU KaK  OCO3HAHMS
COBEpIIAEMbIX JTEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIaJE€Th CMOCOOaMH  CaMOINPOBEPKH, CaMOKOHTpPOJS Tpolecca M
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

o IPEABUAECTH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPH PEIICHUN 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

¢ OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBHUSM, OOBACHATH
NPUYUHBI JTOCTHKCHHUS WM HEJOCTIKEHUS PEe3yNbTaTOB JEATEIbHOCTH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATBI
OcBoenue yueOHOTO Kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHaIu3a»
Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHUs MODKHO 00ECIeYuBaTh JTOCTHUKCHHE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KITIACC

Yucsa 1 BIYUCICHUSA
OnepupoBaTh MNOHATUSMH: palMOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IeCATUYHAsL IpOOb, MPOLEHTHI.



BemmonHATh  apudMeTHUYECKHE ~— ONepaldd ¢ palHoOHAIBHBIMH U
JEHCTBUTEILHBIMY YHCIIAMHU.

BoimostHATh IpHOIMKEHHBIC BBIYMCIICHUS, UCIIONB3YS MpaBUjia OKPYTJICHHUS,
JeNaTh MPUKUIKY U OIICHKY pe3yIbTaTa BRIYUCICHUH.

OmnepupoBaTh TOHATUSMHU: CTETICHb C IIENBIM IIOKa3aTeleM; CTaHAapTHAs
dopma 3ammcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHOW CTEICHH,
MCITOJIB30BaTh MOAXOISIIYI0 (OPMY 3aITUCH JIEHCTBUTEIBHBIX YUCET JUTSI PEIICHUS
MPAKTUYCCKUX 3a71a4 U MPECTABICHUS JTaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC TTPOU3BOJIBHOTO YTJIA;
MCTIOJIh30BaTh 3aMUCh MPOU3BOJIBHOTO yTiia 4epe3 0OpaTHbIE TPUTOHOMETPUIECCKHE
byHKIUN.

YpaBHeHUsS ¥ HEPABEHCTBA

OmnepupoBaTh MOHSATUSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIENOE,
palroHaNIbHOE, HPPANMOHAIILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHIECKOE
ypaBHCHHE;

BeimosiHATE TIpeoOpa3oBaHus TPUTOHOMETPUYCCKUX BBIPAKCHUNW W peliaTh
TPUTOHOMETPUYCCKHUE YPABHCHHUS.

BbImosiHATE TpeoOpa3oBaHus IEIbIX, PAMOHAIBHBIX W HPPAIlMOHAIBHBIX
BBIpOKEHUA W  pelmaTh OCHOBHBIE  THUMBl  IENBIX, palUOHAIBHBIX |
UppalMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHUS U HEPABEHCTBA JJIsl pEUICHUs MaTeMaTHYEeCKUX 3a1ad
M 33]1a4 U3 PA3IMYHBIX 00J1acTel HAYKU U PEaIbHOM JKU3HHU.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTABIIATH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara anreopsbl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATHAMHU: (YHKIUSA, CIIOCOOBI 3aMaHusl (YHKIMH, 00JacTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHWU (yHKmuu, rpaduk (QyHKIUH, B3aHUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TOHATUSMU: YETHOCT M HEUYETHOCTh (DYHKIHH, HYIH
(GYHKITUH, TTPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBaTh rpaduiku GyHKIUMA 715 PEIICHUS YpaBHEHUIA.

Crtpouth u unTaTh rpadyKu TUHEHHON (DYHKIMHN, KBAAPATUIHON (DYHKIIUH,
CTETICHHOW (DYHKITUH C TIEJIBIM TTOKa3aTeJIEM.

Ucnonp3oBaTe rpaduku (QYHKIUN JUIsI  UCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 3a]a4d U3 JPYTUX y4eOHBIX MPEIMETOB M PEabHON
KU3HU; BRIpAXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXTY BETUIHMHAMH.



Hayajga MareMaTH4ecKkoro aHajm3a

OnepupoBaTh TMOHATHSMU: TOCIEIOBATEIBHOCTh, apudmeTrnyeckas u
F€OMETPUYECKAS POTPECCUU.

OnepupoBaTh TMOHATUSIMHU: OECKOHEUHO YOBIBalOlass T€OMETpUYECKas
nporpeccusi, CcyMmMa 0€CKOHEUHO yObIBaIOIIEH TeOMETPUIECKON TPOTPECCHUH.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOKWCTBA IMOCIEAOBATENBHOCTEU U IIPOTPECCUMN IS PELLICHUSA
pEANBHBIX 3a71a4 PUKIIATHOIO XapaKTepa.

MHo:KecTBa M JJOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUM HAJl MHOKECTBAMMU.

Hcnonp30oBaTh  TEOPETHUKO-MHOKECTBEHHBIM  anmapar Jjsl  ONUCAHUSA
peanbHBIX MPOLIECCOB M SIBJICHHWM, TPU pPEIICHUU 3ada4 U3 JPYrux y4eOHBIX
IIPEIMETOB.

OnepupoBaTh MMOHSATUSIMU: OIpEICIIEHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

OnepupoBaTh MOHATHUSMH: HATypaJbHOE, II€J0€ YHCIO; HCMOJIb30BaTh
OPU3HAKU JETUMOCTH LIEJIBIX YHCEJI, Pa3JIOKEHHE YKCIIa Ha MPOCThIE MHOKHUTEIH
IUISl pEeIIeHUs 3a/1ay.

OrnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: Jorapud™ UKcia, NECITUYHBIE W HATypaibHbIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsT, CBOWCTBA CTEMEHHW IS MPeoOpa3OBaHMS  BBIPAKCHUH;
ONEpHUPOBATh MOHATUSMH: MOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHCHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUS  BBIPAKEHUN, COJAEPKAIIMX JOrapu(MbI;
OTIEpUPOBATH MOHIATUSAMU: JOorapuMUYECKOE YpaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TOTapU(MUYECKUX YPAaBHECHUIN 1 HEPABEHCTB.

Haxonuts pemenns npocTeMnX TPUroHOMETPUIECKHX HEPABEHCTB.

OnepupoBaTh MOHATUAMM: CHUCTEMA JIMHEHHBIX ypaBHEHUW U €€ pElICHUE;
WCIMOJI30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemennss npoCcTENIINX CUCTEM M COBOKYITHOCTEM pPallMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBath peajbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPABHEHHUs, HEPABEHCTBA W CHUCTEMbI II0 YCJIOBHIO 3aJayH,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENIU C UCTOJIB30BaHUEM anmnapara aireOpsl.



DyHKUNM U TPaPUuKu

OnepupoBaTh MOHATUSAMHU: MepuoaAnuYecKas  (YHKUHS, [POMEXYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKHA OJKCTpeMyMma (QYyHKUUHU, HaubOojbllee U
HaMMEHbLIEE 3HAYeHUs (PYHKUUMUM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
Uccie10BaHus PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUSAMHU: TpapUKH MOKA3aTEIbHOM, JIOrapupMHUUECKOd U
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTb UX Ha KOOPJAWHATHOW IJIOCKOCTH U
MCIIOJIb30BaTh JJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM IUIOCKOCTU TrpadUKH JIMHEHHBIX ypaBHEHUI
U UCTIOJIb30BATh UX ISl pEUICHUS! CUCTEMBI TUHEHHBIX YpaBHEHUIA.

Ucnonb3oBaTh rpagukd (QYHKIOUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEH U3 APYTUX YU4EOHBIX AUCIUILIHH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATUAMH: HENPEpbIBHAS (QYHKUHUSA; TPOU3BOJIHAS (YHKIINU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NUYECKU CMBICT IPOU3BOIHOM JUIsl PEIICHUS
3a/1ad4.

HaxoauTe npou3BogHbIE 3JIEMEHTAPHBIX (DYHKIUH, BEIYUCIATH TPOU3BOIHbBIE
CYMMBI, TPOU3BECHUS, YHACTHOTO (DYHKIIHIA.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
1 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEA0BAHUS K TOCTPOEHUIO I'pa)UKOB.

Hcnonb30BaTh MPOU3BOAHYIO Ul HAXO0XKICHHS HAWIyYIIEro PpEIICHUs B
IPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHUX, 3a1a9ax.

OnepupoBaTh MOHATHAMH: TiepBOoOOpa3Has M  MHTErpan; IOHUMATh
TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxoauths nepBooOGpasHble 37€MEHTApHBIX (YHKIHM; BBIUUCIATH HMHTErpall
o ¢popmyine Herorona—Jleitouuna.

Pemate npukinagHsle 3aadyd, B TOM YHCJIE COLHAIBHO-DKOHOMHYECKOIO M
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOT0 aHaIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalinoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Tpuronomerpudeckue KI[UU 1 UX
1 r pa(bHKH T lI:/)IFOHOMeTq)IZ‘I:eCIII(I/Ie 9 1 brbmmorexa [OK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
CreneHb C pallMOHAJIbHBIM IT0KA3aTEIEM.
2 [lokazarenbHas ¢pynkuus. [lokazarenbHble 12 1 bubnmorexa [IOK
YHIHA. https://m.edsoo.ru/fl1c4afd
ypaBHEHUS U HEPABEHCTBA
Jlora ecKa .
3| Torapmimermconme smmomman 12 BuGamotexa LIOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [IpumeHnenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMEL YpaBHeHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITUS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 6 0



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAs U JIECSITUYHAs POOb, MPOLIEHTHI
12 Boimonuate  apudmernyeckue omepaldd € palOHAIBHBIMU U
' JNeNCTBUTENbHBIMU YUCIIaMU
13 BoimonHATe  npuOMMOKEHHBIE — BBIUMCIICHHS,  HWCIOJB3YyS  IpaBHIIa
' OKpYIJIEHUS, J1eJ1aTh MPUKUAKY U OLIEHKY pe3yJIbTaTa BIYUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IEJIBIM MOKA3aTeNeM, CTaHJapTHasI
14 (dopma 3anucH IEeHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJbHOU CTEIEHU;
' UCIOJIb30BaTh MOAXOIAILYI0 (OPMY 3alHCH JEUCTBUTENBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3aa4 U MPEICTaBICHUS JaHHBIX
OnepupoBaTh HOHATHAMM: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO
1.5 yIiia; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yrjia 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh NOHATUSAMHU: TOKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOe yYpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
25 BbimonHATe 1npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH H
. pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BbInonHATh peoOpa3oBaHus LENbIX, PALMOHANBHBIX U UPPALlMOHATBHBIX
2.3 BBIDOKEHUI M pelaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIIbHBIX YPABHEHUM U HEPABEHCTB
94 [IpumeHATh ypaBHEHUS W HEpPaBEHCTBA JI PEIICHUS MAaTEMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTyallMH Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPA)KEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCIIOBUIO 3a/1a4M, UCCIIEOBATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3amaHus  (QyHKIHH,
3.1 o0nacTe oOmpeneNeHusi W MHOXKECTBO 3HA4eHWH (yHKIHMH, Tpapux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
35 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIH
' (GYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpaduKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (yHKIMM, CTENIEHHOW (PYHKIUU C LIeJBIM IT0Ka3aTeaeM
Ucnonb3oBarh rpapuku (yHKOUE A8 KCCIEIOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpPH pEUIeHUH 337ad U3 APYruX y4eOHbIX NMPEAMETOB U
' peayibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYUHAMH
4 Hauana maTemaTtudeckoro aHanusa
i1 OnepupoBaTh MNOHATHSAMHU: IOCIEAOBATEIbHOCTh, apU(PMETHUECKasd H
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH TI'€OMETPUUYECKOU
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonp3oBaTh CBOWMCTBA IOCIENOBAaTEIIBHOCTEM M IIPOrPECcCU  [UIs
' peleHus peabHbIX 33aau IPUKIaJIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBaAMU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peanbHBIX MPOLIECCOB M SIBICHUH, NpU pelleHUH 3agady M3 JPYrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATUAMH:  OINpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOTrpaMMbl cpeiHero o01mero o0pa3oBanus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSMU: HATypaJlbHOE, I1I€JIO€ YMCIO; HCI0JIb30BATh
1.1 MPU3HAKU JEIUMOCTH LENbIX YHCEN, PA3JO0KEHUE YWCIa Ha IMPOCThIE
MHO>KUTEJH JUIsl pellieHus 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm yucna, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 VYpaBHEHMS 1 HEPaBEHCTBA
[IpumeHsTh cBOWCTBAa CTENEHU JUId MPEeoOpa3OBaHUs BbIPAXKEHU,
2.1 OTIEpUpPOBaTh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUHM U HEPABEHCTB
BoinonHATe mpeoOpazoBaHus BBIPAXKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
2.2 OTIEPUPOBATH MOHATUSIMHU: JIOTAPU(PMUUECKOE YPABHECHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonuts perienust npocTeHImx TPUrOHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
24 pelIeHre; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH M pelIeHHs
NPAKTHYECKUX 3334
)t Haxomuth  pemeHuss NOpoOCTEMIIMX CHCTEM W COBOKYIHOCTEH
' palOHAaJIbHBIX YPABHEHHUM U HEPABEHCTB
MopenupoBaTh peajbHbIe CUTYallMd Ha S3bIKE anreOpbl, COCTAaBIATH
26 BBIPQKEHUS, YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBUIO 3aJayu,
' UCCIIEJIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAaHHWEM armapara
anreopsl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATUSAMHU: HepUOANYECKas (QYHKIMS, HTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHbllee 3HaUeHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs
uccie0BaHus (PyHKLMH, 331aHHOH rpadrKoM
39 OmnepupoBaTh NOHATUAMU: T'padHUKH MMOKA3aTEIbHOH, JorapupMUUIEcKoi 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb WX Ha KOOPIMHATHOM




IIJIOCKOCTH U MCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 ypaBHEHUN U MCIHOJIb30BaTh MX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH
24 Hcnonw3oBare rpaduku (YHKUMKA 11 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh TE€OMETPUYECKUI U (PU3UYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
4.2 Haxomuth  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnons3oBath TMPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl HCCIEA0BAHUS K
MIOCTPOEHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYILIEro pelIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE COLMATBbHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai;, IOHHUMATh
' TEOMETPUYCCKHUI M PU3MUECKHUI CMBICT HHTETpajia
45 Haxomuts mepBooOpaszHble dIIEMEHTapHBIX  (PYHKUUNA, BBIYUCISATH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma
47 Pematp npuknaaHbie 3a7a4u, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYMCICHUS
Panmonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, MMPOIIEHTHI, OECKOHEYHBIE MTEPUOUUECKHE 1poou. ApudmMeTrnuecKkue
11 OTIEpAINH C pAallMOHATBLHBIMH YHCIIAMU, TPEOOpa30BaHUs YHUCIOBBIX BhIpakeHUH. [IpruMeHeHue 1pooei 1 mpoIeHTOB Il pelIeHus
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHNN U PEATbHOW KU3HU
12 JleiicTButenpHble yKcia. PalnnoHanbHble U UppaloHaIbHble yncia. ApudmMeTnyeckue onepanyuu ¢ 1eHCTBUTENbHBIMU YUCIAMU.
' [TpubmxE€HHBIC BRIYUCIICHUS], PABUIIA OKPYTJICHUS, IPUKUIKA U OTIEHKA PE3yJIbTaTa BIYNCICHUN
13 Crenenp ¢ 1ensiM nokazateneMm. CraHmapTtHas ¢opma 3amucH JIeWCTBUTENBbHOTO uucia. VMcnosb3oBanue noaxonsmend GopMbl
' 3alUCH ACVCTBUTEIBHBIX YHCEIT VISl pEIECHUS TPAKTUYECKUX 33724 U IPEICTABICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HATYypaJIbHOU cTeneHH. JIeicTBUS ¢ apu(MEeTHIECKUMHU KOPHAMHU HATypaIbHON CTETICHU
1.5 CuHYC, KOCHHYC M TAHT'€HC YMCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, APKTAHT€HC YHCIOBOIO apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXKACCTBEHHBIC MPEOOPa30BaAHUS
2.2 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIBI
2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHcTBa. MeTo] MHTEpBaJIOB
24 Pemenue nensix u 1poOHO-palMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaniMoHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemnienne TpuroHoMeTpUYECKUX YpaBHEHUN




[IpumeneHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a7a4 M 3a7a4 U3 Pa3JInYHbIX 00JacTell HayKH U pealbHOU

2.7
KU3HU
3 OyHKIMH U TpapuKH
3.1 Oynkiys, criocoosl 3ananus Gyakun. ['papuk Gyaxmmm. Bzanmuao oopatrubie GpyHKINN
3.2 Ob6nacTb onpeseneHuss 1 MHOKeCTBO 3HaueHu ¢pynkunu. Hynu ¢pynkuuun. [Ipomexyrkn 3HakonocTossHCTBa. UETHBIE U HEUETHBIE
. byHKIUN
3.3 CrenenHas QyHKIMS C HaTypaJIbHBIM U 1IeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaguK KOpHs N-0i cTENEHH
3.4 TpuronomeTrpuyeckasi OKpYy>KHOCTb, OIIpe/IeJICHHE TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apryMeHTa
4 Hagana maTemaTnueckoro aHaimsa
4.1 IlocnenoBarenbHOCTH, CIOCOOBI 334aHUS TOCIIEN0BAaTEIbHOCTEH. MOHOTOHHBIE NTOCIIEA0BATEIBHOCTH
Apugmernueckas U reoMerpuueckas nporpeccud. beckoHeuHo yObiBaromias reomerpudeckas nporpeccus. CyMMa OeCKOHEYHO
4.2 yObIBaromeil reomerpuueckoi mporpeccun. @opMysa cI0XKHBIX MPOLEHTOB. Mcnosb30Banue nporpeccuu s pelIeHNs peaabHbIX
3a/1a4 NIPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
£ 1 MHoecTBO, onepanyy Hax MHOKecTBaMHM. [Iuarpammsl Oisiepa — BeHHa. [IpuMeHeHne TeopeTHKO-MHOXKECTBEHHOIO alapara
' JUIsl OTIMCaHMsI PeaIbHbIX IIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3aa4 U3 IPYTUX y4eOHBIX PeIMETOB
5.2 Omnpenenenne, Teopema, CIeACTBHE, J0KA3aTEIbCTBO




11 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYMCICHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE

1.2 Crenens ¢ palnoHaIbHBIM MT0Ka3zareaeM. CBOMCTBA CTENEHU

1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJlbHBIE JIOTapU(PMBbI
2 VYpaBHEeHHS 1 HEpaBEHCTBA

2.1 [IpeoOpa3oBaHue BbIpaKEHUH, coAepKaIIUX JJOTapu(pMbl

2.2 [IpeoOpazoBaHue BhIpKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHATLHBIM TIOKa3aTeleM

2.3 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB

2.4 [Toka3aTenpHbIC ypaBHEHUS U HEPABEHCTBA

2.5 JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA

2.6 CucTteMbl TMHEUHBIX ypaBHEHUU. PellleHre mpuKiIagHbIX 3a7a4 C TOMOIIBI0 CUCTEMbI TMHEUHBIX YPaBHEHHUI

2.7 CucreMbl 1 COBOKYITHOCTH pallOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

28 [IpumeHenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO0 MAaTEeMAaTUYECKUX 3a[a4 U 3a7a4 U3 pa3Iu4HbIX oOjacTel HAyKu U
' peanbHOM KU3HU
3 OyHKIMH U TpaduKH

31 Oynkuus. [lepuonmyeckne @yHkuuud. [IpoMeXKyTkM MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl M MHHHUMYMBI (DYHKIUU.
' Haubonsbiee n HauMeHbllee 3Ha4eHHE (PYHKIIUU Ha TIPOMEXKYTKE

3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku

3.3 [TokazarensHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu




3.4

Hcnonb3oBanue rpadukoB GpyHKIUI 1715 pellieHUs] YpaBHCHHU U TMHEWHBIX CUCTEM

Hcnonp3oBanue rpadukoB PYHKIUN IS HCCIICAOBAHUS TIPOIIECCOB M 3aBHCHUMOCTEH, KOTOPBIC BOSHUKAIOT MPU PEIICHUH 3a/1a4

3 U3 Jpyrux y4eOHBIX MPEIMETOB U peallbHOW )KU3HU
4 Hauana matemaTnyeckoro aHanusa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHS] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii v GpU3MUECKUI CMBICT POU3BOAHOMN

4.3 [IpousBoiHbIe a1eMeHTapHbIX QYHKIUN. DOpMYIbl HAX0XKAEHUS TPOU3BOJHON CYMMBI, POU3BEAECHUS U YACTHOTO (QYHKUINN

44 [IpumeHeHre TPOU3BOAHON K HCCIEIOBAaHUIO (QYHKIMH Ha MOHOTOHHOCTh M J3KCTpeMyMbl. HaxoxneHue HamOodbLIero u
' HaMMEHBIIETo 3HauYeHUs (QYHKIIMN Ha OTpE3Ke

45 [IpumeHeHre MPOU3BOIHOM Uil HAXOXKICHMSI HAWJIy4IIEro pEIIeHHs B MPHUKIAIHBIX 3ajaudax, Ui ONpeleleHUs CKOPOCTH
' nporiecca, 3agaHHoro GopMyIion Uiu rpadguxom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 Huterpan, ero reomeTpuueckuii U puzndeckuii cmbici. Beraucinenne narerpana mo ¢popmyne Herorona — Jleiibamia




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOIrPaMMBbI CpeiHero o01mero o0pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: PAIMOHATBHOE M JCWCTBUTEIHFHOE YHUCIIO,
. OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI
1o BemonHATE  apudMeTndeckue omepand € PaluOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATe  mpUOMMKEHHBIE — BBIUMCICHHS, HUCIONB3YS  IpaBUIIa
' OKpYTJICHUSI, IeNIaTh TPUKUAKY ¥ OIICHKY pe3yJIbTaTa BEIYUCICHUIH
OnepupoBaTh MOHATUSMU: CTEIEHb C IEJBIM MOKa3aTeaeM, CTaHJapTHas
14 (dbopma 3anucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' WCIOJIb30BaTh MOAXOIAIIYI0 (hOpPMY 3alluCU ACHCTBUTEIBHBIX YUCEN IS
pelIeHNs MPaKTUYECKHUX 3a7]au U PECTaBICHUS JAaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCUHYC U TaHTE€HC MPOU3BOJIHLHOTO
1.5 yrila; WCIOJIb30BaTh 3allUCh IPOM3BOJIBLHOTO YyIJIa dYepe3 oOpaTHbIC
TPUTOHOMETpHUUECKHE (QYHKIIUU
2 YpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
25 BoimonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' peliaTh TPUrOHOMETPUYECKUE YPAaBHEHHS
BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDOKEHUI U pelaTb OCHOBHBIE THIIBI LEJbIX, PALMOHAIBHBIX U
UPPAIMOHATIFHBIX YPABHEHHUI U HEPABEHCTB
24 [IpumeHsaTh ypaBHEHHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U peallbHOM KU3HU
MonenupoBaTh pealbHble CHTyallUd Ha SI3bIKE anreOphl, COCTaBIATH
2.5 BBIPKEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBHUIO 3aJauu, UCCIEI0BATh

MNMOCTPOCHHBIC MOACIIN C UCIIOJIL30BAHUCM allllapaTa anre6p1>1




OyHKIMH U TpapUKH

OnepupoBaTh MOHATUSAMH: (YHKUHUS, CIOCOOBI 3akaHus  (PYyHKIHH,

3.1 o0nacTe oOmpeneneHus] M MHOXECTBO 3HAueHHH (QyHKIMH, Tpadux
(GyHKIMHU, B3aUMHO 00paTHBIE (PYHKITHH
3 OnepupoBaTh MOHATUSMH: YETHOCTh M HEUETHOCTh (YHKUIWHU, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 PELICHNs ypaBHEHUN
3.4 Crpoutrb u uwutaTh TrpapuKyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (GyHKIMY, CTENIEHHOW (PYHKIIUU C 1IETBIM [T0Ka3aTelneM
Ucnonb3oBare rpapuku (yHKOUE 118 KCCIETOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpH PEUICHUH 33Jad U3 APYruX Y4eOHBIX NPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHaausa
a1 OnepupoBaTh MHOHSTHUSMHU: TIOCIEIOBATENLHOCTh, apudMeTndeckas u
' reoMeTpHuyecKkas Mporpeccuu
OnepupoBaTh NOHATHSIMH: OECKOHEYHO YOBIBalOIIasi reOMeTpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUECKOU
Mporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonp30Barh CBOMCTBA IOCIEIOBATEIBHOCTEM U MPOrpecCUid i
' pelIeHUs pealIbHbIX 3a]a4u MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT [Ais OMNHCAHUS
5.2 peaIbHBIX TPOLIECCOB M SIBICHUM, MPH pEIIeHUuU 3a7ad U3 JAPYrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  MOHATHUAMHU:  OIpEJAEIECHUE, Teopema,  CJEJCTBHE,

JA0Ka3aTCJIbCTBO




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
OmnepupoBaTh MOHATHUSAMHU: HATYypaJIbHOE, ILEJI0€ YMCIO; HCIIOJIB30BATH
1.1 MPU3HAKU JEIUMOCTH LENbIX YHCEN, PA3J0KEHUE YHWCIa Ha IMPOCThIE
MHOKHUTEIH [T PeIIeHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh  MOHATUSAMH: JorapudM  UYUCIA, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapu(MBbI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHsTh cBOWCTBAa CTENEHU JUId MPeoOpa3OBaHUs BbIPAKEHU,
2.1 OTIEPHPOBATh TOHATHSMH: IOKA3aTeIbHOEC YpaBHEHHE W HEPAaBEHCTBO;
pelaTh OCHOBHBIE THITHI IOKA3aTENIbHBIX YPAaBHEHHI U HEPABEHCTB
BeimonsaTe npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAlUX JOTapu(MBbI;
2.2 OTIEPUPOBATH MOHATUIMHU: JIOTAPU(PMUUIECKOE YPABHECHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTeHnX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH U eé
2.4 pellieHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHHUH AJIS pelleHUs
NPaKTUYECKUX 3a/a4
)t Haxonute  pemieHuss mnpocTeHIIMX  CUCTEM UM COBOKYMHOCTEH
' palMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
26 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33/1a4H,
' UccleoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM amrmapara
anreopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATHAMHU: THepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHbllee 3HaUeHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs
uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM
3.2 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1




TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM

IIJIOCKOCTH Y MCIIOJIB30BaTh JUIS PELICHUs YPABHEHUI U HEPABEHCTB

N300paxxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 yYpaBHEHUN UM UCIOJIb30BaTh HMX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBare rpadukn (YHKIUKA IS0 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YYCOHBIX AUCITUIUTHH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpoOW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnons3oBath MPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl UCCIETOBAHUS K
MIOCTPOECHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYIlIEro PEelIeHUs B
' MPUKJIAIHBIX, B TOM YHCJIE COLMATbHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai; IOHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
46 Haxomuth mepBooOpaszHble dJIEMEHTapHBIX  (PYHKLUUN, BBIYUCISATH
' uHTerpai o ¢popmyne Hetorona — JleiiOnuia
47 Pemath npuknaanbie 3a7a4u, B TOM YHCIIE COLUAIBHO-9KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
Ko
1 Yucna v BIYMCICHUS
Pannonanpubie uyucna. OOBIKHOBEHHBIE M JIECATHUYHbBIE ApoOH, MPOLIEHTHI,
OeCKOHEUHBIE  TIEpUOJMYECKHEe  1podu.  ApudmMerndeckne  omepamud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien
3HAHUM U PEATBHOM KU3HU
[evictButenbHble  4yMcia.  PalMoHanbHbE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PAaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CrtanpapTHas (Gopma 3amucu JeHCTBUTEIHHOTO
1.3 yrcna. Mcnons3zoBanue noaxoxsieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
pelIeHUs MPaKTUYECKHUX 3aj1au U IPECTaBICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HATypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECCKUMHU
' KOPHSIMU HaTypaJlbHOM CTeNeHn
L5 CuHyc, KOCHHYC M TaHICHC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTAHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
o VYpaBHeHHe, KopeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeToj
' UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Perienne uppanoHanbHbIX YpaBHEHUI U HEpaBEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM
27 [IpumeHeHNne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aa4 U 3a7ad
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KHU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble

GbyHKITII




3.9 OObnacte ompeneneHUs W MHOXKECTBO 3HadeHUH ¢GyHkumu. Hymm QyHKmum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH
33 Crenennas ¢GyHKUIMS C HAaTypaJbHBIM M IEJIbIM TOKa3zareneMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckass OKpY>KHOCTb, OTPEICICHNUE TPUTOHOMETPHUECKUX (DYHKIMN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHainusa
41 [MocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs IOCIeNOBaTeNbHOCTEH. MOHOTOHHEIE
' MOCIIETIOBATETLHOCTH
Apudpmernueckass W TEOMETpHYECKash NPOTpPecCHH. beckoHewHo yObIBarormas
4.2 reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBarOIIEd TeoOMEeTpHYECKOn
' nporpeccur. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoOKecTBO, omnepanuud HaJl MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHre TEOPETHUKO-MHOXKECTBEHHOTO ammapara Ajsi OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Hatypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHaAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTapU(PMBI
25 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PAllMOHAIBHBIM
. noKazaTeseM
2.3 [TpumMeps! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA




Cucrembpl JMHEWHBIX ypaBHeHUH. PelieHue mpuUKIaAHBIX 3a7ad C I[IOMOIIBIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3jInyHbIX 001acTell HayKH U peabHOM KU3HU
3 OyHKIMH 1 TpaduKu
Oynakmus. Ilepuogmueckue ¢ynkuuu. [IpoMexyTkH MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl U MUHUMYMBbI (yHKiuu. HauGosbiiee M HavMeHbllee 3HaYEHHE
(YHKIIMM Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.3 [Toxa3zaTtenpHast u orapudmMudeckas QyHKINU, UX CBOWCTBA U TPAPHUKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnons3oBanne rpadukoB  (QyHKIUN I HWCCICAOBAHUS  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3HUKAIOT MpPH pPEIIEHUH 33Jad M3 JPYrux ydeOHBIX
MPEIMETOB U PEATbHON KU3HU
4 Hayana maTemarnueckoro aHainsa
4.1 HenpepsiBabie pyHKIIIE. MeTOI MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyrkuun. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TTPOU3BOTHOM
43 [IpousBoHbIe 37eMeHTApHBIX (GYHKIUHA. DOpMyNIbI HAXOXKICHUS TPOU3BOJIHON
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIHIA
[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (PYHKIUA HAa MOHOTOHHOCTH H
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOoJIBIIEr0o U HaWMEHBIIETo 3Ha4YeHUs (PYHKIMH Ha
OTpe3Ke
[IpumeHeHre MPOU3BOAHOMN ISl HAXOKICHUS! HAWTYYIIEro PelIeHUs B MPUKIAIHBIX
4.5 3aavyax, JJs ONpeAeNieHHs CKOPOCTH TMpoliecca, 3aJaHHOro (opMmynoil wiu
rpagukoM
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
A7 WuTterpan, ero reoMmeTpuueckuil u Gpusnyeckuii cMbIcil. BerunciaeHne uHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna




HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOr0 ypOBHS IS
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4ecKoMy oOpa3oBaHUI0, W TPAJUIUNA POCCUHCKOrOo 0oO0pa3oBaHMUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMU,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUILUIMH. Pa3BuTne y oOyuaromuxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTHYECKOI0 MOJIETUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATUIHHBIX OCHOB T€OMETPHUH U MTOCTPOSHUHU LIETIOYKHU JTOTHIECKUX YTBEPKICHUN
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENBHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcsa  4epe3  oOecredeHHe  BO3MOXKHOCTHM  NMPUOOpETEeHHs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpud Ha 0a30BOM ypOBHE NpeAHa3HayeHa ISt
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH U HEOOXOAUMbIE MJIS >KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl  OOECIEYMBAETCS pelIeHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJIbTYPHI
¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHKE MPENCTABICHUS O MHOTOIPAHHHUKAX M TeJlaX BPAIlCHHs Kak
0 BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e popMupOBaHKE YMEHHUS paclIO3HABATH HA YEPTEKAX, MOJICTISIX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAMH PEIICHHS 3a7a4 Ha TIOCTPOCHHS HA H300PaKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMupoBaHHE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJTOPUTMAMH PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (hopMUpOBaHNE
YMEHHS TPOBOAUTH HECIOXKHBIC JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEeIICHHUs] CTEPEOMETPUYECKUX 3a7ad MW 3a7a4 C M[PAKTUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIIFHON aKTUBHOCTH, MCCIICIOBATEIBCKAX YMEHHUA, KPUTHIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB
Y 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U MIPU U3yUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAn4YUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbl SBIISIETCS BKJIIOYEHHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE WHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPaKTUYECKON JesATeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OINEpUpOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHUMN
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHUSI paboueld MporpaMMbl, pacHnpeleiaEéHHbBIM 10 rojaM OOydeHwUs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECCKUX MPEJCTABICHUN OO0YyYaIONMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
[apajyleJbHble YW CKpeluBarolmuecs mnpsMmsele. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJIl MEXAY NpPsAMBIMH B IPOCTPAHCTBE.
IlapamienbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiime mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYISIPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISPHBIC MPSIMBIC B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK T[EPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
NIEPIICHAUKYJISPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yroj MEXAY IPSMOU U
IUIOCKOCTBIO;  JBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojgl  JBYI'PAaHHOIO  yrIua.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
I10cKocTel. Teopema o TpEX NEePHEeHIUKYIIApPaAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS HPU3MBI; NpsMas U HAKIOHHAsI IMPU3MbI; OOKOBas U
[OoJIHAas [IOBEPXHOCTh [IPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IBL; IPaBUIbHAS U
yCeu€HHasi MNHMpaMUJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTOIPaHHUKHU: MOHATHE IPAaBUJIBHOIO MHOIOIPAaHHHUKA; IIpaBWIbHAs IpU3Ma U
IIPaBUJIbBHAS NMPaMHUJa; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHHMKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust puU3Mbl U MUPAMHUIBI.

CumMmeTprs B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOIA,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpaAMUJAX, HapajuIesICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMOU IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KUIIACC

TeJia BpalueHus

Hunuaapudeckast MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyrollas M OCh;, IJIOMAAs OOKOBOM H TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
10 b cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOunanum Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WM TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsusa u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUJI JACUCTBUUA C BeKkTopamu. [IpsamoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B



KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay NpsIMBIMU U IIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUECKUX 3aau.



INJIAHUPYEMBIE PE3YJIbTATDI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJAbTAThl OCBOCHHUS MPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YHAIOIIEr0oCsl KaK aKTUBHOT'O
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, MPEJICTABICHHEM O
MaTeMaTH4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COLMAJbHBIMM HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSIIEMY POCCUHUCKON MaTEMaTUKH, ICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMAaTUYE€CKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOTO Hapoja;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPHUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3ruecKoro
COBEPIIICHCTBOBAHNUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEILHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
paznuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MareMaTH4ecKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUATIbHOU
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MOKHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHA M 3HAYMMOCTH JUIS PA3BUTUS IIMBWIMU3AIUM, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUSA IMPOTpaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0Oecnevu8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICAnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

* BBISIBIISAITh M XapaKTEPHU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opmMymupoBaTh ©  NPEOOPa3OBBIBATH  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W 0OIIHne;
YCIIOBHBIE;

eBBISIBIIATH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
mpemsiaraTh ~ KPUTEpUHM IS BBISIBJICHHSI ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;



e I€JaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesIbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BHIOUpPATh CMOCOO peleHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBaTebcKue 1eiicTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT IO3HAHUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBaHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
Ipolecca, BBISBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMHU, SIBICHUSMU,
POLIECCAMU;

e CAMOCTOSITENIbHO (pOopMyIHMpoBaTh OOOOIIEHHS U BBIBOJABI 1O PE3yJIbTaTaM
POBENEHHOTO HAOMIOACHUS, MCCIEAOBAaHMS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIIATH JIePUIUTHI UH(DOpPMAIIMU, JAaHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BHIOUPATh HHPOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U ()OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh HMHPOPMAIINIO, MPEJICTABISATh €€ B pa3InYHbIX (PopMax,
WLUTIOCTPUPOBATH TPadUUECKU;

* OLICHUBATH HaJEXHOCTD uHbOopMaLuu 1o CaMOCTOATEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

CQbOpMMpOGdHHOCWlb COYUAIbHBbIX HABbLIKOB 06yqar0u;uxc;t.

Oo0menue:
e BOCIIPUHUMATh U (POPMYJUPOBATH CYKJEHHS B COOTBETCTBUU C YCIOBHUSIMH
n aejisiMmu O6IHCHI/I}I; SICHO, TOYHO, FpaMOTHO BLIpa)KaTB CBOIO TO‘-II(y



3peHUs] B YCTHBIX M NMHCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHUS MO XOAY
pelieHus 3aJa4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YNIbTAT;

eB X0/i€ 00CYXXJIEeHHS 33JaBaTh BOIIPOCHI MO CYLIECTBY OOCYKJ1a€MOM TEMBlI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pEIIEHUs; COIMOCTABIATH CBOM CYXKICHUS C CYXKICHHSIMH JIPYTHX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme hopMyIHpoBaTh PA3HOIIACHS, CBOM BO3PAKEHHUS,

o IPEACTABIISTH PE3YNbTATHl PEUICHUS 3a7a4l, IKCIIEPUMEHTA, UCCIIEA0BAHMS,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHHS C Y4ETOM
3a/1ay Ipe3eHTalM 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

* MIOHMMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIUBUAYATbHOU
paboThl MpU peuieHuM Y4eOHBbIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NeSTENbHOCTH, IUIAaHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

¢ y4aCTBOBATh B IpyMIoOBHIX (opMax padboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTUMH YJeHAaMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuugaom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1auu, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

eBJIA/ICTh HaBBIKAMU  [IO3HABAaTEJbHONW  pe(JeKCUHM KaK  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BIaJETh CIIOCOO0AMM  CAMOIIPOBEPKH, CaMOKOHTpPOJS Ipolecca U
pe3yabpTaTa pelieHus MaTeMaTHIeCKOi 3a1auu;

e IPEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTbH MPHU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
JaHHBIX, HAICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OIICHUBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUAM, OOBSICHATH
NPUYUHBl JOCTH)KCHUS WM HEAOCTH)KCHHS PE3yJIbTaTOB ACSTEIBbHOCTH,
HAXOJWUThH OIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMas, TNIOCKOCTb.

[TpMeHSAT, aKCUOMBI CTEPEOMETPUM W CIICACTBHS W3 HHUX IPU PEIICHUH
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: TAPALICITHFHOCTh U MEPICHANKYIIPHOCTD MPSMBIX
Y IUIOCKOCTEM.

KnaccudumupoBaTe B3aMHOE PACIOIOKECHHE MPAMBIX M IIOCKOCTCH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSIMH: JBYTPAHHBIA YTOj, TPaHW ABYTPAHHOTO Yria,
pedpo ABYrpaHHOTO yria; JUHCHHBIA YroJl JBYTPAHHOTO YyTJjia; TrpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHMK, BBINYKIBIH W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOI'PAHHHUKA, TPaBUIBHBIA MHOTOT'PDAHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (IMpamMuja; TpU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS  JUJIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE€ U HAKIIOHHBIE MIPU3MBI, MapajuieIeIUIeabl).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYMH MO0 00pa3liaM WIH
aNropuTMaM, TPUMEHSSI W3BECTHHIC AHATUTUYECKME METOABl MPHU PEIICHHUH
CTaHJAPTHBIX MaTEMAaTHUYECKUX 3a/1ad HA BBIYMCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JO TPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS MPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuTMaM, TPUMEHSSI W3BECTHHIC AHATUTUYECKME METOABl TPHU PEIICHHUH
CTAaHJAPTHBIX MAaTeMAaTHUYECKUX 3a7Ja4y Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPEIIMBAIONIUMUCA TPAMBIMHA, MEXIy TNPSIMOW H TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Beraucisats 00bEMBI U TIIOMAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHHeM GOpMYJ; BBIUUCISATH COOTHOIICHHS] MEXIY
TIOMIAASMU TTOBEPXHOCTEH, 00hEMaMU TIOJJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaXx.

[IpumeHsaTs reomeTpuueckue (axKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, MpeANoaratoMX HECKOJIBKO IIaroB peleHus, €CJIM YCIOBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallud W TPUMEHSTh HM3YyUYCHHbIE TOHATHS B MPOIECCE IMOUCKA pelIeHUs
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4H, CBS3aHHBIE C HAXOXKIEHUEM I€OMETPUUECKUX BEJIMYHUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHIP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; chepruiecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IWIMHIP, KOHYC, chepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEIO
BpAIIICHMSI.

BBIYUCISITS COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.



BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUsI.

N3Bnekath, WHTEpHpPETUPOBATH U NPeoOpa3oBbIBaTH HH(MOpPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEUCTBHUS CHOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPa, YroJ MEXIYy
BEKTOpPaMH, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpUyYECKHe 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airTOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMensAT, mpoCTEWIINE MPOTrPaMMHBIE CPEICTBA H  BJICKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHNUN CTEPEOMETPUUYECKHX 3a1ay.

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

[IprMeHATh MONy4YEHHBIE 3HAHUS HA MPAKTHUKE: aHAJU3UPOBATH DPEaJIbHbBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
WCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUN U TEOPEM, allllapara anreOpbl; peraTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJINYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIHL MEACAY TIPAMBIMEL I UIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
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HOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs Jisi oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIHTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIii Kypc «BeposATHOCTH M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOU mmikoybl. Kypc mpeaHazHaueH mis (GopMupoBaHus y 0Oydaromuxcs
CTATUCTUYECKOM KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCJIEI0BAHUS U3MEHUYMBOTO MUPA, PA3BUBAETCS TIOHUMAHKUE 3HAUUMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJI€HO HAa 3aKpEIUICHUWE 3HAHUM, MOJYyYEHHBIX MPU
VM3YyYEHUU KypCca OCHOBHOW IIKOJIBI U HA PAa3BUTHUE MPEACTABICHUN O CITyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTrBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTATUCTHKA» CPEHEW IIKOJIbI HAa 0Aa30BOM YpPOBHE BBIJICIICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEID.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO PAaCIpeNesieHnd U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanne mmanA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM 1Jis1 (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX]ly 3HAUYCHHUSIMU CIyYallHBIX BEJIMUMH, a TAKXKE 3Ta JUHUS HEOOXOoAMMa Kak
0aza i M3y4eHUs 3aKoHa OOJpIIUMX 4YHceNl — (PYHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TpUPOJEe U OOIlecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAaJIbHBIM MCIOJB30BAHUEM MaTEMaTHYECKOro (hopMain3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYHUHAMH,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAaHUU W U3YYEHHM CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeIbHOMY U HOPMAJIbHOMY paclpeiesieHUusM, MPU 3TOM MpPEeIIoiaraercs
O3HAKOMUTEIBHOE U3y4YeHHEe Marepuana ©0e3 J10Ka3aTelbCTB MPUMEHSEMBbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydyeHus, Bcero 68
y4eOHBIX YacOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIyYailHble COOBITHSA. DJIEMEHTAPHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSMU: TIEpEceUCHUE, 00beIMHEHUE, POTUBOIOJIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

Kombunatopnoe npaBmiio ymHoxeHus. [lepectanoBku u pakropuan. Yucio
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymn.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXMJAHUE, JHCIEPCHUs W CTAaHJAPTHOE OTKIOHEHuE. Ilpumepsl npumMeHeHus
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
JUCIIEpCUs T€OMETPUYECKOTO 1 OMHOMUAIBLHOTO PaclpeeIeHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3aqayu, NPUBOASAIINE K HOPMAIIbHOMY pactpeneiieHuto. [lonsarue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUU O0YYAIOIIEr0oCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOM IITKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, paccyxIcHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3J0pPOBBIO (310pOBOC MHTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; UHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE TPHUPOJHON M COIMAIIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TTOCIICJICTBUH JUISI OKPYKAIOIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS ITUBWIM3AIlUW; OBJAJACHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0Oecnevu8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opmMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHMS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKHe 1eiicTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBaHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, UCCIIEJOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIITH 1epULINUTH MHPOpPMALNK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUpPOBaTh HMH(POPMAIINIO, MPEJICTABISATh €€ B pazIMYHbIX (PopMax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYITUPOBATH CYKJCHHUS B COOTBETCTBUHU C YCIOBUSIMH
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHHS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHAUBUAYaTbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYIIOBHIX (hopMax padboThl (0OCYXIeHUS, OOMEH MHEHU,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHHS 33]1a4M, BEIOUPATh CIIOCOO PEIICeHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HaBBIKAMHU  TIO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS

COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJ€Th CIMOCOOaMHM  CAaMOINPOBEPKH, CAMOKOHTPOJS Tpolecca u
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3aJ1a4H,

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAMICHHBIX ONMTUOOK, BHISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJibTaTa LEAM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  CpeaHee  apudMeTHdeckoe,  MeAHaHa,
HanOoubliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
cOOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0J) CIYy4alHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXKHBIMH CITyYalHBIMU COOBITHSIMH,
HaXOJIWUTh W CpPaBHHUBATh BEPOSITHOCTH COOBITUH B W3YYEHHBIX CITyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysIoN CI0KEHUs! BEPOSITHOCTEH MpH
pellIeHnN 3a/au.

OnepupoBaTh MOHATHUSMHU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[IpuMeHATh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PELLICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCHBITAHUHN 1O TIEPBOTO YCIEXa; HAXOIUTh BEPOITHOCTH COOBITUH B
CepHM UCTIbITAaHUN bepHyIun.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYMHA,  paclpejaesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATHEM MATEMATUYECKOTO OKUAAHUS;, IPUBOJAUTH IPUMEPHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBieHUEe 0 HOPMAIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATEIIbHAS 4 bubmmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
2 OIBITEI C PABHOBO3MOKHBIMHA 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa HOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [JOK
5 9 o 4
JICMEHTBI KOMBIHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaen0BaTeIbHBIX HCIBITAHNN 3 1 bubmorexa [IOK
p s https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIHMYHHEI U paclpeneneHns 6 bubmotera [JOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
8 00600 % 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTi4yecKoe 0KUAaHUE CITy4alHON 4 bubnuoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnorexa [JOK
CIIy4ailHOM BEITUYUHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH Gompum ncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYUHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAcieiit https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHME, 0600IIEHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHUAMH: MHOKECTBO, ITOJMHOKECTBO, ONIEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 33/1a4 U3 IPYTUX YUE€OHBIX PEAMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTb MNOHSTUSIMHU: CTEHEHb C LEIbIM I[OKa3aTesleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALMOHAIBHBIX BBIPAXEHUM M BBIPAKEHUH C KOPHSIMHU,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKLIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXKYTKH BO3pacTaHus,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATH TMOHATHAMHU: TpsiMasl MPONOPHUOHATBHOCTb, JIMHEHHAS
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napaboJa, runepoosa; yMeHue cTpouTh rpaduku GyHKIUN, UCTIONIB30BATh
rpaduKy Ui OTPENEeNICHUS] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M pPEANbHON >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue ONICpUPOBATH MOHATHUAMU: MTOCICAOBATCIIBHOCTD, apI/I(l)MeTI/I‘IeCKaH
U TeoOMETpUuYecKas TMPOTPECCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocjeaoBarebHOCTeN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM 4YHCJIE€ 3a/lad M3 JIPYruX Yy4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHnue pemiath 3a/1a4i pa3HbIX THUIOB (B TOM YHCJE€ Ha MPOLEHTHI, TI0JIU U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJadd, MCCIEAOBATH ITOIYYEHHOE pELICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHue onepupoBath MOHATUAMU: (PHUTypa, TOYKA, OTPE30K, MpsMas, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIA TPEYroJbHHUK, MEINaHa,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4d, B TOM YHCJIE M3 MOBCEIHEBHOW XU3HH, HA HAXOXXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX, Yroil
MEXy NPSAMbIMU, TEPIEHINKYISp, HAKIIOHHAs, POEKIus, oo0ue Guryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPABEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUEC, YTOJI (BCJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa NpsAMOYTOJIBHOTO IapaJuICJICIiuIecaa, YMCHHUC
IMPUMCHATDH IPU3HAKU PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPUUICCKHUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
OpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT PYKH, C IIOMOIIbBIO qepTé)KHLIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarh MOHATUAMU: MPSMOYIOJIbHASL CUCTEMA KOOPJIMHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE IPOM3BEICHME BEKTOPOB;, YMEHHE HCIIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMS 3a1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIbI, cpeHee apudmMeTnIecKoe, Meanana, HanboIbIee 1 HauMEHbIIIee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(YOPMALINIO, MPEACTABICHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHBIX MpPOLIECCOB W SBJICHHMM; yMEHHE pAClO3HABaThb W3MEHUYUBBIE
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT (CIoy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXO.)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4aHBIX  COOBITMM B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM;, YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa W C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, NMOHMMATh POJIb IPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
NPUBOANTH TPUMEPhl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOAC H
JKU3HHU, PacCIo3HaBaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONIAECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOUN UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 OOBIKHOBEHHBIE U JECSTHYHBIE IPOOH, MPOLEHThI, OECKOHEUHbIE MEPUOIUUYECKHE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTH4ecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 Hpn6nH>KéHUHHe BBIYMCIICHUS, [IPaBUIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3ynbTaTa
BBIUMCIICHUH
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palllOHaAbHBIM ToKa3aTeneM. CBoiCTBa
' CTeTNeHH
2.3 MHorousneHsl
2.4 Anrebpaunveckas 1po0b
95 ApubmMeTnuecknii KOpeHb HaTypaJibHOUW cTeneHu. [leficTBUsS ¢ apudMeTHUYECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEPABCHCTBA
3.1 enpie u npoOHO-paroHaabHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.9 Ienbie u nApoOHO-panMOHAIbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 YucnoBble OCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEN
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
5 OyHKIMU
Oynkuus, cnocodsl 3aganus Gynkuuu. 'paduk dyHkuuu. O6nacTe onpeaencHus u
51 MHO>KecTBO 3HadeHuil ¢yHkuuu. Hymu ¢ynkuun. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
HauOoubiiee u HanmeHblee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE
6 KoopanHaTsl Ha MpsIMOii U TJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
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