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[Tpenmer (kypc) MaTtematuke

Kunacc 10-11

OO111ee KOJIMYECTBO YacoB 10 yueOHOMY Tutany - 340 yacos
(o 170 4. B rog/mo 5 4. B Henento, u3 Hux 10 kiacc: anreOpa — 68 4 B roj, 2 yaca B
HEJIEJI0; reoMeTpusi- 68 4acoB, 2 yaca B HEJIEJII0; BEPOSITHOCTh M CTaTUCTUKA — 344, 1
gac B HeAemo. 11 kmacc: anrebpa- 1024, 3 gaca B Hememnto; reomeTpus -344, 1 gac B
HEJIEJTI0; BEPOSATHOCTh M CTAaTUCTUKA — 344, | Jac B HEZIEIHO)

CocraBiena B cooTBeTcTBUHU ¢ DenepanbHON pabodeit mporpaMMoil MO MAaTEMAaTHKE

Y4eOHuKM:

- Amumos 1. A., Komsirun FO.M., TkaueBa M.B. u apyrue//AnreGpa u Hadana MaTeMaTHYECKOTO
ananusa. 10-11 kmaccel. ba3oBblit u yriy0néunsiii yposau. Yuebnuk. M.: Ilpocsenienue, 2024
Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u apyrue//I'eomerpus. 10-11 xinaccsl. ba3oBblii
u yriyOnénusiii ypoBHU. YueOnuk M.: [Ipocsemenue, 2023

PaccmoTtpena na 3aceganuu MO YUUTEJICH €CTECTBEHHBIX U TOYHBIX HAYK
(Ha3BaHWE METOAMIECKOTO OOBETMHEHNS)
[TpoTokon Ne 0T « » 2025 1.

PykoBogutens MO  Cwmopoaunnosa T.A.
2025 1.



MOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIEeCKOTO
aHanau3a» 0a30BOro ypoBHs it oOydaronmuxcst 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepalibHOTO TOCYIaPCTBEHHOT'O 00pa30BaTENBHOTO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAJAUIUNA POCCUHCKOTO
oOpazoBanus. Peanmmzaiusi mporpaMMbl 00ECTIEUYMBACT OBIAJACHHE KIFOUEBBIMU
KOMITETCHIIUSIMH, COCTAaBIISIONIMMH OCHOBY JUIsl CAMOPa3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHus, IEIOCTHOCTD OOMIEKYJIBTYPHOTO, IUWYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0YJAFOTIINXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4YE€CKOTO aHAINU3a» SIBJSIETCS OJAHUM U3
HauOosiee 3HAUYMMBIX B MpOrpaMMe CTaplield UIKOJIbI, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMEYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Juisi HM3y4eHHs] BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMUPYET JTOTHUYECKOE U
abCTpakTHOE MBIIUICHUE YYaIlUXCs Ha ypOBHE, HEOOXOIWMOM [UIsl OCBOCHHS
KypcoB HH(OpPMATHUKH, OOILIECTBO3HAHMs, HCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOIO Kypca ydauiuecs OBJIQJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOU
HayKHu, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTUUYECKO opMme.

Kypc anrebpsl 1 Hagam MaTeMaTUYeCKOTo aHAIM3a 3aKJIaJbIBA€T OCHOBY JIS
YCHELIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUHU, OHOJOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUA HOKOHOMUKM U OOIIECTBEHHOM >KU3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh MX B ITOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIaJcHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMU MaTeMAaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue U
aHaJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTUUYECKOE MBIIUIeHHE. B Xo7e uzydenus
anreOppl M Hayal MaTeMaTHYECKOro aHajlu3a B CTapuleil MIkoyie ydvaliuecs
[IOJIy4arOT HOBBIA OMNBIT PELIEHUS MPUKIAAHBIX 3a4a4, CaMOCTOSATEIBHOTO
ITIOCTPOCHUSI MAaTEMAaTUYECKMX MOJEIEH PEANbHBIX CHUTYallMi M WHTEPIpETalUU
IIOJIyYCHHBIX  PELICHHWM, 3HAKOMATCA C  NOpUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEpPHOCTEN B IIPUPOAEC, HAyKe M B MCKYCCTBE, C BBLAAIOIIUMMUCS
MaTeMaTUYECKUMU OTKPBITUSMU U UX aBTOPAMMU.

Kypc obOnagaer 3HAYMTENbHBIM BOCHUTATENBbHBIM MOTEHLUUAIOM, KOTOPBIMA
peanu3yeTcsl Kak depe3 y4eOHBI Marepuall, CocOOCTBYIOIUN (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 cheuuduky ydeOHOH AesITeTbHOCTH,



TpeOyroen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHIICHTPALIMM BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3ysIbTar.

B ocHoBe Meromuku oOydeHuss anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEAYIOIIUE COACPKATEIBHO-METOANYECKUE JUHUU: «YUucna W BBIYUCICHUNAY,
«Dyukuuu  u - rpadpuku»y, «YpaBHeHMS M HepaBeHCTBa», «Hauana
MaTeMaTH4eCKoro aHanusa», «MHoOXkecTBa U JIOTMKa». DBce OCHOBHBbIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4aroTCs Ha MPOTSHKEHUU ABYX JIET
oOyuyeHusl B CTapllueil LIKOJIe, €CTECTBEHHO JOMOJHSASA APYTr Apyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM U pasaenamu. JlaHHBIA KypC  SBIISIETCA
MHTErPAaTUBHBIM, TIOCKOJbKY OOBEAMHSET B ce0€ COJAEp)KaHHE HECKOJIbKHUX
MaTeMaTHYeCKUX JAUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXKecTB M Ap. [lo Mepe Toro kak ydvaimuecsi oBiaJeBaloT BCE Oolee
HIMPOKUM MATEMAaTHYECKHUM alapaTroM, Y HUX MOCIEN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NpPUMEHATb 3HAHUS, IOJIyYeHHble B Kypce «Anredpa M Haudajia
MaTEMAaTUYECKOr0 aHaJIN3a», Ul PEUIEHHUs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTEMaTUYECKOU 3a/1au, a 3aTEM UHTEPIPETUPOBATH IIOIYUYEHHBIN PE3YJIbTaT.

ConepxxaTenbHO-METOANYECKAsA JTUHUA «UucCna W BBIUMCICHUS» 3aBEpPLIACT
(dbopMUpOBaHKE HABBIKOB MCIOIb30BaHUS JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM Mmikoje. B crapmieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpPMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3amucCH JIEHCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMM, JAENaThb IPUKUIKY, OLIEHWBATh
pe3ynpraT. OOydaromuecs NOIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMH B CTaHAapTHOW ¢dopme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCsl Ha IPOTSHKEHUU BCETO
oOyueHuss B CTaplield IIKOJe, IOCKOJbKY B KaXJOM pasJiele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOIMIUX 3adad. OOyuaroniuecs OBIaJe€BarOT
Pa3IMYHBIMUA METOJAMHU pELICHUS LEbIX, PalUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapuMHUUECKUX ¥  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble YMEHU UCIIOIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIIeHUH MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJIEHUE HauOOJIbIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHad
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHUI
BBIMOJIHATH pacu€Tel Mo QopmyiiaM, NpeoOpa3oBaHMs LEIbIX, pPAlUOHAIbHBIX,
MPpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXe BBIPAKCHUM,



COJIEpKalllMX CTENeHUu U Jorapudmel. braromaps u3ydeHuio anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3BUTHE  AITOPUTMUYECKOIO U
aOCTPaKTHOTO MBINUICHUSI YYalIuXcs, (QOPMHUPYIOTCS HAaBBIKA JI€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (QoOpMamH,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HMHCTPYMEHTHI JUIsl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeToMueckass JUHUA «DYHKIMM U Tpa@UKH» TECHO
HepeIvieTaeTcs ¢ APYTUMHU JUHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1a€T
MOCJIEI0BATENBHOCTD U3Y4YEHUS MaTepuaa. N3yuenue CTEIEHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpaduKoB, UCNOIb30BaHUE (QYHKIUN JUIsl pEeLICHUs 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3ToM OoJsblioe BHUMaHHE
yaensieTcs: (GOpMHPOBAHUIO YMEHHUS BBIPAXKaTh (POpPMyJaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIeH Ha pa3BUTUE YMEHUMN
YU HaBBIKOB, MO3BOJIAIOIINX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIUYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoil W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHHUIO 1 KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauwana mareMaTnyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTU4YEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YYaIOIIKUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh HCCIIEA0BATh U
CTpOUTHh Tpaduku GYHKIUH, ONpenensTb HUX HauOOJIbIIME U HaWMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
HaXO0XKJIEHUSI HAWIy4dlIero pelIeHUs B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-
HPKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIu3a
CIOCOOCTBYET PAa3BUTHUIO a0OCTPAKTHOTO, (hOPMaATBHO-JIOTUMYECKOTO0 U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TeXHUKEe U uckyccTBe. OOyuaromuecs y3HAKOT O
BBITAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTEeMAaTHKH Kak
HAyKH, U UX aBTOPaX.

ConepxarenbHo-MeToIMUeCKas TMHUSA «MHOXKECTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |E€OpEeTHUKO-MHOXECTBEHHBIE
MIPEJICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH W TPEeararoT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTUN BCE pa3/ieibl MATEMATHKU U €€
NPWIOKEHHUM, OHM CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKHE AUCUUILIMHBI B €IMHOE
uenoe. IloaroMy BakKHO AaThb BO3MOMKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU W HCIONb30BaTh €ro JUis
BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadama MaTEMaTUYECKOTO aHajan3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOrO0  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHbI
c(OpMHPOBATh HABBIKK MTOCTPOEHUS MOJEJIEH peajbHbIX CUTyalluii, UCCIIEI0BAHUS
ATUX MOJENIel C MOMOINBIO ammapara ajreOpbl ¥ MaTeMaTUYECKOTO aHaIHu3a |
MHTEPIPETALMNA TOJIYYEHHBIX PE3yJbTaToB. Takue 3adaHusl BILUIETEHbI B KaXIblil
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca MIHPOKO UCIIOIb3yeTCs
JUISL pelieHusl TpUKIaaHbIX 3a7a4d. [Ipy peleHnn peanbHbIX MPAKTUYECKUX 3a]ad
ydalecs: pa3BUBAalOT HaOMIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HKCIOJB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETU3UPOBATH
npobiemy. [esTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS MPHUKIATHBIX
3a/lady OPraHM3yeTcsl B MPOILECCE M3YyYEHHUs BCEX TeM Kypca «AnredOpa W Havana
MaTeMaTU4YEeCKOr0 aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha M3ydeHHME Kypca ajireOpbl W Hayal MaTeMaTU4YeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus — 170 yacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOLEHTHI,
OeCKOHEYHbIE  IMepUoguYecKkue  ApoOu.  ApupMeTHUYEeCKHe  Olepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeoOpa3oBaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
OpoOeil U MPOIEHTOB Ui PElIeHUs NMPUKIAJHBIX 3aad U3 Pa3IMYHbIX OTpacieu
3HaHUM U PEATbHOM KU3HH.

JlelictBuTenbHbIE 4YMCHA. PalnuoHanbHbIE W HUPPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTENbHBIMH uuciaMu. [IpubnumxénHble
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenp ¢ menbiM  mokaszareneM. CrammaptHas (Qopma  3ammcu
JeHCTBUTENBHOTO 4ucia. lMcmonb3oBaHue moaxojsmiel  (Gopmbel  3amucu
NEUCTBUTENBHBIX YHCEN ISl PELICHUS MPAKTUYECKHX 3aad M IPEICTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATYypaJbHON CTETICHH.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUA U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHU. OcHOBHBbIE
TPUTOHOMETPUUECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YpaBHEHMs. HepaBeHCTBO, pEIICHHME HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeasIbHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyHkIus, cnocoOwl 3amanus ¢GyHkuma. [padux  dyakmum. BzammuO
oOpaTHbIe (PYHKITUH.

OO6nactp omnpeneneHuss ¥ MHOKeCTBO 3HaueHuM ¢yHkuud. Hymu dyHkumm.
[IpomexyTkH 3HaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CreneHHas (pyHKIMS ¢ HaTypaJbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 1-OW CTEIEHHU.



TpuroHomerpudeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKITUH 9MCIIOBOTO apryMEHTA.

Hauyaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJIaHUs IOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

ApudmeTrnyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Dopmyiia CIOXKHBIX MPOUEHTOB. lMcmonb3oBaHHWE mporpeccuu s
pEIIEHUS pealIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOK€eCTBO, olepanuu HajJ MHOXXecTBaMu. Juarpammsl Ounepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara s OMUCAaHUS PeabHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia M BBIYUCTICHUSA

HarypanbHabie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LIETIBIX YHACEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTENICHHU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpalbHbIE JOTAPU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUM, COJEPKAIIUX CTENEHH C PalMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTemMbl TUHEHWHBIX YpAaBHEHHN. PeleHne npuKIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUN.

CucteMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHHH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYEeCKUX 3aJad M 3aJad W3 pa3judHbIX 00JlacTell HayKHM U peaabHOU
KU3HHU.

DOyHKUNH U TPaPUKH

Oyukius.  [lepuonunueckne  ¢yHkuuud. [IpomMexyTkKMm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (QyHKUuU. HamOosbliee M HauMeHbIlee
3Ha4YeHHe (PYHKLIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckre GyHKIMHN, UX CBONCTBA U TpadUKH.

[TokazarenbHas u norapudmMuydeckast GyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpa@ukoB PYHKIUN JUIsl peIIeHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN JUIsT KCCIEIOBAHUS TPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEIICHUM 33Jad W3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

HenpepobiBHble pyHKIIMU. METOA UHTEPBATIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eoMerpuueckuii ©  (QU3HYECKUI  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HaMMEHbUIETO 3HaUYeHUs! PYHKIIMH Ha
OTpE3KE.

[IpuMeHeHne nNPOU3BOAHOM MU HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NMPUKIIAHBIX 3aJa4yaxX, Ui ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
dbopmyIoit umu rpaduKoM.

ITepBoo6pa3zHas. Tabnuia mepBooOpas3HBIX.

Wurerpan, ero reoMerpudyeckuid u (u3mveckuil cmbicia. Boluucnenue
uHTerpaina no gpopmyne Herorona—IJleiiOnuna.



INNIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yweOHOro mnpeaMmera «MaremaTuka» JOJDKHO 0OecrneunBaTh
JOCTIKEHUE Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus CIEAYIONUX JINYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yITCS:

I'paxxnaHckoe BOCIUTAaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYaIOIIEerocsl Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€Ha POCCUUCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMpP.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPakKTAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKON MaT€MaTHKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K WCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO  CO3HAHUS, JOTHUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyxXJICHUN;
BOCTIPMMMYHMBOCTBIO K MAaTEMaTUYECKUM aCIleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHast dusnueckas AKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHH, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JNESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTUYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoldIieM;
OpHEHTAalMell Ha IPUMEHEHUE MATEMATHUYECKMX 3HAHUM U1 pELICHHs 3a1ad B
o0lacTh OKpyXKallled cpeabl, IJIaHUPOBAaHUS TIOCTYNKOB M OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUI ISl OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHON NPAKTUKH, IOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHA WM 3HAYMMOCTH I Pa3BUTHS LUMBWIN3ALWN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUYECKOW KyJIbTypOHM KaK CPEACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILECTBJIATh INPOEKTHYI) M MCCIEAOBATENBLCKYIO NESITEIbHOCTD
WHJIVBHUIYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusIMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a308vlX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AeUCTBUS:

e BBIABJIATH M XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTIpENeNICHNUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MpPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AMHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHATIOTHH;
MIPOBOIUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEP)KJICHUU (MPSMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe TOAXOMAIMNNA C YIETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBrle ucciienoBarenbCcKue JIeHCTBUA:

MCITI0JIb30BaTh BOMPOCHI KAK HCCIIENOBATEIHCKANA UHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMNPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
OOBEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHLHO (POPMYIUPOBATH O00OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MPOLECCA, a TAKKE BBIIBUIATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH J1€(PUIMTHI MHPOpPMALMY, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U ISl PELLICHMS 3a1a4u;

BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, IPEICTABISATh €€ B PA3IMYHBIX (opmax,
WLTIOCTPUPOBATH TpadUUuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIu o CaMOCTOSITEJIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Vuueepcanvnvie  KomMmMyHuxamueuwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCTIb COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUM C
YCIOBHUSIMHU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJIbTaT;

B X0 OOCYEHHUS 3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYkAaeMOM TEMBI,
npoOJIeMbl, perIaeMoi 3aJjauu, BbICKA3bIBATh UJIEH, HAIIEJICHHbIE HA MMOUCK
pELICHMs; COMOCTaBIATh CBOU CYXIEHHUA C CYXICHUAMH JIPYTUX
Y4aCTHUKOB JHajiora, oOHapyXUBaTh pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPpPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsi, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3a7auyd,  SKCIEPUMEHTa,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a]1a4 MPE3EHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIEeCTBA  KOMaHIHOM  H
WHIUBUYAJIbHOM pabOThl PY PEIICHUH YUEOHBIX 3a]a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padoThI (00CYyKIeHUs, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JIEHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

Vuusepcanvnuvie  pecynamueHnvie  Oelicmeus, obecneyusaiom

Gdopmuposanue cCMbICL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH IIJIaH, aJITOPUTM PCHICHHA 3aaa4U, BBI6I/IpaTB CIoco0 pemcHus C

y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIB:

BJIAJETh HABbIKAMU II03HABAaTEIbHOM pe(aeKCHUH KaK OCO3HAHMS
COBEPIIAEMBIX IEUCTBUU M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJE€Th CHOcO0aMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3yJabpTara peleHnss MaTEMaTUIECKOM 3a/1auu;



e TMPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHKHYTh IIpH PELIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa M€ U YCIOBUSIM, OOBACHSITH
MPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Havyalla MaTEMAaTUYECKOTO aHanu3ay
Ha YPOBHE CpEeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICTYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TNOHATUSAMM: PALUOHAIBHOE M JCHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IpOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh puOIMKEHHBIE BBIUMCICHUS, UCIIONB3Ys MpaBuila OKPYIJICHHS,
JENaTh NPUKHUIKY U OLCHKY PE3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MNOHSATHUSIMHU: CTEMEHb C LEJIbIM IOKAa3aTeJIeM; CTaHIApTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHH,
MCIIOJIb30BaTh MOAXOSIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCITOJIB30BaTh 3aMMKCh MPOU3BOJIBLHOTO yTiia Yepe3 OOpaTHbIe TPUTOHOMETPHUCCKHE
byHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIAECTBO, YPAaBHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBbHOE, UPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

Breinmonuate npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  peoOpa3oBaHus IEIbIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIDKCHUM U pelaTh  OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIBHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA JJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
W 33J1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.



MopnenupoBaTh peaibHblE CHUTyallud Ha s3bIKe aiureOpbl, COCTaBIATh
BBIPAQXKEHMsSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJauyd, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa anreopsol.

DYyHKIUN U TPaPUKHU

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3afaHusl (QYHKIMH, 00J1acTh
ONpe/eNeHUs] U MHOXECTBO 3Ha4eHM (yHKuuMu, rpaduk (QyHKUIHH, B3aHMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMHU: UYETHOCT W HEUYETHOCTh (PYHKIHMH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku QyHKUKN AJIs PELLIEHUS] YpaBHEHUI.

Crpoutb U unTaTh rpaduKu JTUHEHHON (DYHKIMM, KBaJAPATUYHOW (HYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pElIeHUH 3a7ad U3 APYTUX yU4EOHBIX MPEIMETOB U peasbHOM
KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETHIHHAMH.

Hauyana mateMaTH4yeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATENbHOCTh, apUPMETHUECKas U
reoMeTpUYeCcKasi IpOrpeccui.

OnepupoBaTh TMOHIATHAMH: OECKOHEUHO YOBIBAIOMIAs TeOMETpUYEeCKas
Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTPECCU.

3aaBarh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U MPOTPECCUM JUIsl PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONlEpaIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil  ONMCaHUus
pealbHBIX TPOIECCOB W SBICHUH, MPH PEIICHHH 3aJad M3 JAPYTUX YIeOHBIX
PEIMETOB.

OnepupoBaTh  HOHATUSAMHU: omnpejeNieHue,  Teopema,  CJEICTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucsaa v BbIYHCTEHUS

OnepupoBaTh TMOHATUSMU: HATypaJIbHOE, I€JI0€ YHUCJIO;, HCIOIb30BaTh
MPU3HAKU JETUMOCTH IENBIX YUCEIl, PA3JIOKCHUE YHClia Ha TIPOCThIE MHOKUTEIH
JUIS pereHus 3a1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAIMOHAILHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JorapuPM UKCa, JECATUYHBIE W HATypalbHbIC
JoTapu(MmBeI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHaTs CBoOMcTBa CcTemeHM i NpeoOpa3oBaHUsl  BbIPAKEHUM;
ONEPUPOBATh MOHATUSMM: IOKA3aTENIbHOE YPAaBHEHUME W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIpOKEHUHM, coAepKalluxX Jorapudmsl;
ONEpUPOBATh NOHATUAMU: JIOTApU(PMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TOrapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pemenus npocTeENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHUN U €€ DPEIICHHUE;
UCII0JIb30BATh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA TPAKTUYECKUX 3a/1a4.

Haxonuts pelieHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIBHBIX
YPAaBHEHHUU U HEPABEHCTB.

MonenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJb30BAHUEM anmnapara ajareOphl.

DYyHKIUN U TPaPUKHU

OnepupoBaTh MNOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OJKCTpeMymMa (yHKUUH, HauOojbliee WU
HauMeEHbIlIee 3HAYeHUS (PYHKUMU Ha MPOMEXKYTKE; HCIONb30BaTh X IS
UCCIEeI0BaHNS (PYHKIMH, 3aJaHHOMN rpa)uKoM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTEIbHOH, JIOTapu(pMUUECKONH U
TPUTOHOMETPUUECKUX (YHKIUH; N300paxaTb UX Ha KOOPAMHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOM IJIOCKOCTH T'paMKU JTUHEHHBIX ypaBHEHHI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnonwp3oBate rpaduku (QyHKUMH Ui HCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (YHKIIMS; TPOU3BOAHAS (YHKIUH;
UCMOJIb30BaTh T€OMETPUUYECKUN U (PU3NUYECKUN CMBICT IPOU3BOJHON JUIsl pELICHHUS
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIETO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHAMH: TepBOOOpa3Hasi W  HHTErpayl; I[OHUMATh
reOMETpUYEeCKUi U (PU3MUECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIIHMM; BBHIYHCIATH MHTETPAT
no ¢popmyiie Herorona—Jleitouuna.

Pemate mpukiagHbie 3aavyd, B TOM YHCIIEC COIMATHLHO-3KOHOMHUYECKOTO H
bu3nYeCcKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB 1 TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHo)kecTBa pallMOHAJIbHbBIX U
1 EHCTBUTEIBHBIX YKCeN. PallnoHabHbBIE 14 1 bubmmorexa [IOK
A -ratl https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oynkiun 1 rpaguku. CTeneHb ¢ 1ebM 6 bubnuoreka [IOK
[0Ka3areyieM https://m.edsoo.ru/1568aba3
3 Apudmerrueckuii KOpeHb N—Oi CTETIEHH. 18 1 bubnuoreka [IOK
HppaunoHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpuroHomeTpun. Tpuronomerpuueckue 22 | bubnmorexa [IOK
p pH-Ip p https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 [TocnenoBaTenbHOCTU U IPOTPECCUU 5 bubnmorexa [IOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aLUs 3 | bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0




11 KIIACC

Kosnn4yectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Crenensb ¢ paliMOHaIbHBIM TOKA3aTEJIEM.
1 [lokazarenbHast pyHkuus. [lokazarenbHbie 12 1 Bubmmorexa LIOK
YR https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckass GpyHKUHUS.
2 HOFapI/IiMI/I‘ICCKI/Ie (I)yaBHueHI/ISI u 12 bubmmorexa LOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckre GyHKINUN U UX
3 rpa(pm(ﬂ T iPOHOMeT(bIqucLIIme 9 1 bubmmorexa LOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
N bu6mmoreka [IOK
4 IIpoussognas. [Ipumenenue npou3BOAHON 24 1 httns://m edsoo.rw/l Lcdafd
bu6mmoreka [IOK
> Hrerpait i ero npuMeHeH s ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
i 12 1
6 CHeTeMEI ypasHeHHi https://m.edsoo.ru/f1 1 c4afd
Bbu6morexa [JOK
H
7 ATYPAIBHPIC H LISIbIE HHCTa 6 https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AITUS 13 5 bu6morexa [JOK
3HAHUU https://m.edsoo.ru/f1 1 c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue

n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypchl
MHOXECTBO, OIEpaliuy Ha
1 MHOKECTBaMH J:[iaLrI aMMIf; 1 02.09.202 bubmorexa HOK
. ' p o https://m.edsoo.ru/746d5dce

Olinepa—BenHa 5
PannonanbsHble yncna.
OOBIKHOBEHHBIC U JISCATHIHBIC

> it 1 03.09.202 but6mmoreka [JOK
IpoOH, IPOIIEHTHI, OECKOHEYHBIE 5 https://m.edsoo.ru/be888093
MEepUOUYECKHE Tpodu
Apudmernueckue oneparuu ¢

AlMOHAJIbHBIMU YUCJIaMHU,

3 pan 1 09.09.202 bubnuoreka [JOK
peoOpa3oBaHUs YUCIOBBIX 5 https://m.edsoo.ru/4d7195fe
BBIpaXKECHUU
[Ipumenenue apobeii 1 IPOIEHTOB

4 JUIS pelleHus IPUKIIAIHBIX 3a/1a4 U3 1 10.09.202 bubmuoteka [IOK
Pa3IMYHBIX OTpACIieii 3HAHUN 5 o https://m.edsoo.ru/44dd1046
pEabHOM KU3HU
[Ipumenenue apobeii 1 IPOIEHTOB

5 JUISL pelIeHUs MPUKIIAIHBIX 3a]1a4 U3 | 16.09.202 bu6muoteka [IOK
pa3IUYHBIX OTPACIICH 3HAHUU U 5 o https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JlelicTBUTENbHBIC YHCTIA. 1 bubnuotexa [JOK
PanmioHansHbIC ¥ HppalnOHATIBHBIC 17.09.202 https://m.edsoo.ru/2f36a36f




qucjia

ApudmMernueckue oneparuu ¢

but6mmoreka [{OK

7 23.09.202
JIEHCTBUTEIbHBIMHU YHCIaMHU 5 https://m.edsoo.ru/a97a12d9
[TpubmmxE€HHBIC BEIYUCIICHHUS, Eub 1OK
HOJIMOTEKA
8 IIpaBWJ1a OKPYIJIEHUS, an/IKH,uKaj u 24.09.202 httos://m.edsoo.r/cb723bd
OIICHKA PE3yJIbTaTa BBIYUCICHUI 5 :
T
9 0JECTBA U TOXKIECTBEHHBIE 30.09.202 bubnuotexa [JOK
npeoOpazoBaHus 5 https://m.edsoo.ru/3a23ac15
bubnuoreka [JOK
10 YpaBHeHHE, KOPEHb YPAaBHEHUS (5)1.10.202 hits://m.edsoo.ru/l 1 ac68be
bub6nmorexa [IOK
11 HepaseHncTBo, pelieHre HepaBeHCTBA (5)7.10.202 hitns://m_edsoo.r/S0bdf26d
bubmuoreka [JOK
.10.202
12 Merton mirepasios (5)8 0.20 https://m.edsoo0.ru/775£5d99
Pemenue 1enbix 1 1poOHO-
13 a I/IOHaJI]I;IHI)IX aiieHHﬁ i 14.10.202 bubmmorexa LOK
patt yp o https://m.edsoo.ru/6ec7al07
HEPABEHCTB 5
KonTponbhas pabota mo teme
"MHOKecTBa pallMOHATIBHBIX U
14 CMCTBUTEIBHBIX YUCENI 15.10.202 bubmmorexa LOK
a ' T https://m.edsoo.ru/1914a389
PaunonansHbie ypaBHEHHS U 5
HEpaBEHCTB"
15 DyHKIUA, CTTOCOOBI 3aaHuUs but6mmoreka [JOK




¢dbyuknun. B3zanmaO 00paTHbIE 21.10.202 hitos://m.cdsoo.r/226eeabs
byHKIIH 5
I'padux pynkumu. O6macTp

16 ONpEeACIICHUsI U MHOKECTBO 3HAUCHU I 2.10.202 bubnuoreka [JOK
¢ynkuun. Hynu gyskuun. 5 o https://m.edsoo.ru/763e75ee
[IpoMexyTkH 3HAKOTIOCTOSIHCTBA

N N bubnuorexa [JOK
1 4 11.202
! CTHBIC H HEUETHBIC pyHKIHH (5)5 0 https://m.edsoo.ru/ff4564ad
CreneHs C LETBIM [TOKa3aTEeIeM. Eus 10K
noIMoTeKa
11.11.202

18 CT?HﬂapTHaﬂ (bopma sammcu 0 https://m.eds00.1u/66446d3e
NEICTBUTEIHLHOTO YUCIIa 5
Hcnonb3oBanue noaxoasiien Gopmbl

19 3aIUCH JEUCTBUTENBHBIX YHCEN IS 12.11.200 bubmuoreka [JOK
peueHus NpakTUYECKUX 3a1a4 U 5 T https://m.edsoo.ru/6eadc6f1
NPECTaBICHUS TaHHBIX
CrenenHast GyHKIUS ¢ HATyPAJTbHBIM

20 W eTBIM n0(11<):3aT];JIeM E& Zioﬁcma 18.11.202 | Duomioreka [OK

H ' o https://m.edsoo.ru/3f25a047

u rpaduk 5

21 Apudmernueckuil KOpeHb 19.11.202 bubnuoreka [{IOK
HATypaJIbHOM CTCIEHN 5 o https://m.edsoo.ru/d82¢36d4

” ApI/I(I)MeTI/I‘-IS:CKI/Iﬁ KOpEHb 2511.202 bubmuoteka [IOK
HAaTypaJIbHON CTENIEHU 5 https://m.edsoo.ru/fe7fc4db

” CBoiicTBa apu(MEeTHIECKOT0 KOPHS 26.11.202 bubnmoreka [JOK

HaTypaJbHOW CTENEHU

5

https://m.edsoo.ru/d0f0b260




CBoiicTBa apu(pMeTHUECKOr0 KOPHS

but6mmoreka [JOK

24 02.12.202
HaTypaJIbHOU CTEIIEHU 5 https://m.edsoo.ru/c3389865
25 CaoiicTBa avaq)MeTqucxoro KOpPHS 03.12.202 bub6nuoreka [IOK
HATypaJbHOHN CTEIIEHU 5 https://m.edsoo.ru/444c4b9c
26 JlewcTBus ¢ alzl/l(l)MeTI/I‘IeCKI/IMI/I 09.12.202 but6mmoreka [{OK
KOPHSAMU N—OU CTENEHU 5 https://m.edsoo.ru/54b815¢5
7 JeticTBus ¢ alznq)MeTquCKHMI/I 10.12.202 bubnuoreka [{OK
KOPHSAMH N—OH CTEIECHU 5 https://m.edsoo.ru/83105a0e
73 HevictBus ¢ alzﬂ(l)MeTI/IIICCKI/IMI/I 16.12.200 bubmuorexa [JOK
KOPHSIMH N—OW CTENEHU 5 https://m.edsoo.ru/2ablc7bc
29 JeiictBus ¢ a[jI/I(I)MeTI/I‘{eCKI/IMI/I 17.12.202 bubmuoteka [IOK
KOPHSIMU N—O¥ CTEINEHU 5 https://m.edsoo.ru/eacb053c
30 HeticTBus ¢ a[jmbMeTquCKHMH 23.12.002 bubnmnoreka [JOK
KOPHSIMU N—OW CTEIICHU 5 https://m.edsoo.ru/8a5ada51
31 Pemenne I:IppaI_II/IOHaJ'IbHBIX 24.12.202 bubnmoreka [JOK
YpaBHEHU! U HEPABEHCTB 5 https://m.edsoo.ru/69106ae7
1 Pemenue ijpaHHOHaHBHLIX 30.12.202 bu6bnuoreka LIOK
YpaBHEHUU U HEPABEHCTB 5 https://m.edsoo.ru/9362fea9
33 Perenne nppauyoHaabHbIX bub6nuoreka [IOK




ypaBHEHUI U HEPABEHCTB

13.01.202
6

https://m.edsoo.ru/78d9b391

14 Perrenne nppanyvoHaabHbIX 14.01.200 bubnuoteka [{IOK
YpaBHCHHI U HEPABEHCTB 6 o https://m.edsoo.ru/de7ca33e

15 Pemenue I:IppaI_II/IOHaJIBHLIX 20.01.202 bub6nuoreka [IOK
YpPaBHEHUH U HEPABEHCTB 6 https://m.edsoo.ru/87e5e52d

16 CaoiicTBa U rpapuK KOpHS n-oi 21.01.202 bubnmorexa [JOK
CTETIEHU 6 https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa 1 Tpa)uK KOPHSI N-0it 27.01.200 bu6muoteka [IOK
CTEIIEHU 6 https://m.eds00.ru/5f29b9b5
KonTponbhas pabota mo teme

13 "ApupmeTrnuecKkuii KOpeHb N—oi 28.01.202 bu6munoreka [IOK
crenenu. MppannonanbHele 6 https://m.edsoo.ru/f13af630
ypaBHEHUs U HEpaBeHCTBA"

39 CuHyc, KOCHHYC U TaHT€HC 03.02.202 bub6nuoreka [IOK
YHCIIOBOTO ApTyYMEHTA 6 https://m.edsoo.ru/5f605ed0

40 CuHyC, KOCHHYC ¥ TaHTE€HC 04.03.202 bubnmoreka [JOK
YHCIIOBOTO ApTYMEHTA 6 https://m.edsoo.ru/ec9f4d78

A1 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 10.03.202 bu6muoteka [IOK
YHCIIOBOTO apryMeHTa 6 o https://m.edsoo.ru/b8f5d49a

42 APpKCHHYC, apKKOCHHYC U apKTaHT'€HC bu6nuoreka [IOK




YUCJIOBOI'O apryMCHTa

11.03.202
6

https://m.edsoo.ru/f1{f9220

Tpuronomerpruyeckast OKpyKHOCTb,

bubmuoreka [JOK
43 onpez[enueHHe TPUTOHOMETPUUYECKHUX 17.03.202 hits://m.edsoo r/6df19520
(yHKIUH YKCIOBOrO apryMeHTa 6
TpuronoMmeTpudeckas OKpyKHOCTb,
44 0111) e eJ'IeHI/I: T I/IFOHOMGEYI/IIIGCKI/IX 24.03.202 bubmmorera [IOK
pest . P P o https://m.eds00.1u/6b61¢578
(YHKIMH YHUCIOBOTO apryMeHTa 6
45 OCHOBHBIE TPUTOHOMETPUUYECKHE 5.03.202 bubnmnoreka [JOK
hopmysl 6 https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKUE 07.04.202 bu6muoteka [HOK
(hopMybL 6 https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE 08.04.202 bu6mmoteka [IOK
bopmyIibl 6 https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE 14.04.202 bubnuotexa [JOK
hopmyIbl 6 https://m.edsoo.ru/12d1413¢
IT
49 peoOpazoBaHme ) 15.04.202 bubnuorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUM 6 https://m.edsoo.ru/e248c5fc
IT
50 peoOpa3oBaHme ) 21.04.202 bubnmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN 6 https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN 22.04.202 https://m.edsoo.ru/1f4655da




IIpeo6

5 peobpa3zoBaHue ) 28.04.202 bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKEHUMN 6 https://m.edsoo.ru/76¢ce9958

53 [IpeobOpazoBanue ) 29.04.202 bubnunoreka [IOK
TPUTOHOMETPUUIECKHUX BBIPAKECHUU 6 https://m.edsoo.ru/8fa598b5

54 Pewmenne TpI/IFOHOMeTpI/IIIeCKI/IX 05.05.202 bubnmnorexa [JOK
YpaBHEHUI 6 https://m.edsoo.ru/6baefel19
P

55 eLIeHUE TpI/IFOHOMCTpI/I‘leCKI/IX 06.05.202 bubnuorexa [JOK
YpaBHEHUI 6 https://m.edsoo.ru/al1f8d141

56 Pemenue TpI/IFOHOMeTpI/I‘{eCKI/IX 12.05.202 bu6muoreka [IOK
ypaBHEHUN 6 https://m.edsoo.ru/65a0f2d0

57 Pemenue EpI/IFOHOMeTpI/I‘{eCKI/IX 13.05.202 bubnmorexa [JOK
ypaBHEHUH 6 https://m.edsoo.ru/0d8a770d

58 Pemenue TpI/IFOHOMCTpI/I‘leCKI/IX 19.05.202 bubnuoreka [IOK
YpaBHEHHUU 6 https://m.edsoo.ru/cec28774

59 Pemenue TpI/IFOHOMeTpI/IIIeCKI/IX 20.05.202 bub6nuoreka LIOK
ypaBHEHUN 6 https://m.edsoo.ru/ebeec650
O0600menue o reMaM "OCHOBHBIE Bt 10K

nOIMoTEKa

60 . 21.05.202
TPHIOHOMETPHHECKHC (OpMYJIbi https://m.edsoo.ru/ae44ac4c
TpuronomeTpuieckre ypaBHeHUs" 6




KonTponbhas pabota no teme
"®opMyIIbl TPUTOHOMETPUH.

but6mmoreka [{OK

61 Tpuronomerpuyeckue ) 1 25.05.202 httos-//m.edsoo. ru/bA6a8228
ypaBHeHus"/Bcepoccuiickas 6
MpoBepoyHas pabora
4 6ora /

2 TOroBas VKOHTpOJILHa;I pabota 1 26.05.200 bu6muotexa [IOK
Bceepoccuiickas mpoBepouHasi paboTa 6 https://m.edsoo.ru/188bbf6c
O0001enue, cucTeMaTH3aLHs

63 3HAHUU 32 Kypc anreOpbl U Hagal 1 27.05.202 bubmorexa [TOK

P P o https://m.edsoo.ru/33¢6629¢
MaTemMaThueckoro aHanusa 10 kimacca 6
ApudmeTrnueckas U reoMeTpuyecKas

.U

64 nporpeccuu. Mcnonb3oBanue 1 78.05.202 bubmuoteka [IOK
MPOTPECCUU [Tl PELLIEHUS PEATIbHBIX 6 https://m.eds00.ru/d3666918
3aJ1a4 MPUKJIAHOTO XapaKkTepa
Bbeckoneuno yobIBaroias

65 reomerpuueckas nporpeccus. Cymma | bubnuotexa [JOK
OecKOHEYHO yObIBaroIIeit https://m.edsoo.ru/1cbf72b1
reOMEeTPUUYECKOI MPOrpeccuu

but6mmoreka [{OK

66 (DOPMYHa CHOPKHDBIX HpoueHTOB 1 https://m.edsoo.ru/53 8fc437

but6mmoreka [JOK

67 opwyna CHOKHEIX POLEHTOB ! https://m.edsoo.ru/c2627eca
O0001enne, cucTeMaTH3aHs

68 3HAHUU 32 Kypc anreOpbl U Havyal 1 bubmorexa [TOK

yp P https://m.edsoo0.ru/49f1b827
MaTeMaTuyeckoro aanuza 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

Kosnn4yectBo 1yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrtpoasbnbie | IlpakTtuyeckue
n/n Bcero U3YyYeHHS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| CreneHb ¢ pallMOHAIbHBIM | 02.09.202 bubnmoreka [JOK
110Ka3aTeyieM 5 https://m.edsoo.ru/a52939b3
. but6mmoreka [JOK
2 CpoticTaa cTenchu ! (5)3'09'202 https://m.edsoo.ru/ff601408
3 [TpeoOpa3oBaHue BHIPAKEHHH, ) 03.09.202 bubnuoreka [IOK
COJIePIKAIINX PAIIMOHAIBHBIE CTCIICHU 5 o https://m.edsoo.ru/3d87¢248
[IpeoGpa3zoBanue AKCHUN
4 peobpazoBaHKe BBIPAXKEHUH, | 09.09.202 bubmuoteka [IOK
COJZIEpXKAIUX PallMOHANbHBIE CTEIEHU 5 https://m.edsoo.ru/343c6b64
5 [TpeoOpa3oBaHue BBIPAKEHUH, ) 10.09.202 bu6nunoreka [IOK
COJIepIKallluX palrOHaIbHBIE CTEIIEHU 5 o https://m.edsoo.ru/4064d354
6 [TokxazaTenbHblE YpaBHEHUS U | 10.09.202 bu6mmoreka [IOK
HEPABEHCTBA 5 https://m.edsoo.ru/be76320c
7 IToxa3aTenbHble ypaBHEHUS U 1 16.09.202 bubnuoreka [{IOK
HEPABEHCTBA 5 https://m.edsoo0.ru/3d408009
8 IToka3aTenbHble ypaBHEHUS U 1 bub6nuoreka [IOK




HEPAaBCHCTBa

17.09.202
5

https://m.edsoo.ru/bd5ff0ec

IToxa3zaTennHbIC YpaBHCHHA U

bubmmoreka [{OK

coJiepKalux JorapuQmol

5

17.09.202
? HEPABEHCTBA 57 ? https://m.edsoo.ru/cebf10c6d
10 IToxazaTenbHbIE YpaBHEHUS U 3.09.202 bub6nuoreka [IOK
HEPABEHCTBA 5 https://m.edsoo.ru/536de727
1 [TokazarenbHast pyHKLMA, €€ CBOMCTBA 24.09.202 bubnmorexa [JOK
u rpaduk 5 https://m.edsoo.ru/85bc8132
Kontponbhas pabota no teme
"CreneHs ¢ palMoOHaIbHBIM BuG OK
12 nokasareneM. [lokazarenbHas 24.09.202 nosmoreka L
https://m.edsoo.ru/58e8e22
¢byukius. [TokasarensHble ypaBHEHUS 5
1 HepaBeHCTBA"
but6mmoreka [JOK
13 Jlorapuu wnca 20'09'202 https://m.edsoo.ru/3e3230d4
14 JlecsaTuuHbie U HATYypAJIbHBIC 01.10.202 bu6mmoteka [IOK
JorapuQmsl 5 https://m.edsoo.ru/1ea72162
15 [IpeoOpa3oBanue BbIpaX)EeHUIH, 01.10.202 bubnuoreka [{IOK
CoJIep KAIUX JTOrapru(Mbl 5 o https://m.edsoo.ru/da48154¢
16 [TpeoOpa3oBaHue BBIPAKEHUH, 07.10.202 bu6muoteka [IOK

https://m.edsoo.ru/4beff03b




[IpeoOpa3oBaHue BbIpaKESHHIA,

but6mmoreka [JOK

.10.202
17 coJepKalux JorapuQmbl (5)8 020 https://m.edsoo.ru/fe189f2d
13 [IpeoOpa3oBaHue BbIpaX)EeHUIH, 08.10.202 bub6nuoreka [IOK
CoJIepKAIUX JOTapr(pMbI 5 o https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckre ypaBHEeHUs U 14.10.202 bubnuorexa [JOK
HEPABEHCTBA 5 https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS U 15.10.202 bu6muoteka [{OK
HEPABEHCTBA 5 https://m.edsoo.ru/712ac2d9
21 Jlorapupmuueckre ypaBHEHUS U 15.10.202 bubmuorexa [JOK
HEPABEHCTBA 5 https://m.edsoo.ru/9e3{4bc9
2 Jlorapudmuueckue ypaBHEeHHs U 21.10.202 bubmuoteka [IOK
HEPABEHCTBA 5 https://m.edsoo.ru/15bclcfb
7 HorflpH(I)MquCKaﬂ byHKIMS, €€ 29.10.202 bubnmnoreka [JOK
CBOICTBa U Tpaduk 5 https://m.edsoo.ru/d68bbe9d
24 .HOl"flpI/I(l)MI/I‘leCKaﬂ byHKIu, e€ 2.10.202 bubnmoreka [JOK
cBOiicTBa U rpaduk 5 https://m.edsoo.ru/9d102051
Tpuronomerpudeckue GyHKIIUH, UX bu6bnuoreka LIOK
25 . 05.11.202
CBOICTBA U rpaduKu 5 https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue QyHKINU, UX bub6nuoreka [IOK




cBoiicTBa U rpaduku

05.11.202
5

https://m.edsoo.ru/d2e4601b

7 Tpuronomerpudeckue GyHKINU, UX 11.11.202 bubnuoteka [{IOK
CBOICTBA ¥ rpaduKu 5 o https://m.edsoo.ru/ba9da96d
78 Tpuronomerpuieckue QyHKINU, UX 12.11.202 bub6nuoreka [IOK
CBOICTBa U rpauKu 5 o https://m.edsoo.ru/24ab3c¢53
29 [TpumMepsl TPUTOHOMETPUIECKUX 12.11.202 bubnmorexa [JOK
HEPABEHCTB 5 https://m.edsoo.ru/5272b9al
30 [Ipumepbl TPUTOHOMETPUYECKHUX 18.11.202 bu6muoteka [IOK
HEPABEHCTB 5 https://m.edsoo.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUYECKUX 19.11.202 bub6muoreka [IOK
HEPABEHCTB 5 https://m.edsoo.ru/e6e1901f
1 [IpuMepsl TPUTOHOMETPUYECKUX 19.11.202 bubmuoteka [IOK
HEPABEHCTB 5 https://m.edso00.ru/0f903¢75
KonTtponbHas pabota 1o teme
"Jlorapupmuyeckast GyHKIHUS.
Jlorapudmuueckue ypaBHeHUs U
33 HepaBeHCTBA. TpUroHoMeTpu4ecKue 25.11.202 bubmmorexa [OK
P P P o https://m.eds00.1u/10130727
GYHKIUHN U UX 5
rpaduku. Tpuronomerpuyeckue
HepaBeHCTBA"
34 HemnpepsiBabIe DyHKITNN bubnuorexa [JOK




26.11.202
5

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

15 Meron UHTEpPBAIIOB I pELICHUS 26.11.200 bubnuoteka [{IOK
HCPABEHCTB 5 o https://m.edsoo.ru/6db0b423

16 MeTo MHTEpBAIOB Ul PEIIEHUS 02.12.202 bub6nuoreka [IOK
HEPABEHCTB 5 https://m.edsoo.ru/O0adbcelb

bubnuoreka [JOK
37 Tponssonsas dysKim (5)3' 12.202 https://m.edsoo.ru/0731ad3d

but6mmoreka [JOK
38 Tponseonuas pymxim (5)3' 12.202 https://m.eds00.1u/723dd608

39 I'eomerpuuecknii u iimspmecxnﬁ 09.12.202 bub6muoreka [IOK
CMBICJ ITPOU3BOIHOU 5 https://m.edso0o.ru/6c8d36ff

40 I'eomerpuuecknii u ibmnqecxmﬁ 10.12.202 bubmuoteka [IOK
CMBICII IPOU3BOIHOU 5 https://m.edsoo.ru/a413eca9

41 HpomB(i;[HbIe JIEMEHTAPHBIX 10.12.202 bubmuoreka [IOK
byHKIUI 5 https://m.edsoo.ru/c7550e5f

4 HpomBoVaHme 3JIEMEHTapHBIX 16.12.202 bu6mmoreka [IOK
byHKIMMA 5 https://m.edsoo.ru/14ab3cdb

43 [IpousBoaHas CyMMBbI, IPOU3BEAECHUS, bubnuotexa [JOK
YaCTHOTO (PyHKITUH 17.12.202 https://m.edsoo.ru/c12a0552




[Tpon3BoaHast CyMMBI, IPOU3BEACHHUS,

but6mmoreka [{OK

44 17.12.202
YaCTHOTO (pYHKITHIA 5 https://m.edsoo.ru/d598{201
45 [IpousBoaHas CyM\l’VILI, MPOU3BEIAECHUS, 23.12.200 bu6muoteka [{OK
Y4aCcTHOTO (DyHKIIMH 5 https://m.edsoo.ru/1de34d4d
IIpuMeHeHne Npou3BOIHON K
46 UCCIIEIOBAaHMIO (PYHKINH Ha 24.12.202 bubmmorexa [IOK
A YHER o https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBbI 5
IIpuMeHeHne Mpou3BOIHON K
47 UCCIIEIOBaHUIO (DYHKIMI Ha 24.12.202 bubmmorexa [JOK
A YHKI o https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U 3KCTPEMYMBbI 5
IIpuMeHeHne NpoOU3BOIHON K
48 HCCIIeI0BaHMI0 (DYHKIMHN Ha 30.12.202 bubmorexa IOK
A YHEH o https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb M KCTPEMYMBI 5
IIpumeHeHne MPON3BOJHON K
49 HCCTeToBAMTO (bYHKIHI Ha 13.01.202 | Duommorexa HOK
A YHER o https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTB Y 9KCTPEMYMBI 6
Haxoxnenne HanOoJIbIIEro u Eus 10K
noinoTeKa
50 HAaUMEHbILIEro 3HAYEHUS QYHKIMH Ha 14.01.202 httos://m.edsoo.ru/fac 7805
OTpE3KE 6
Haxoxnenre HanOoJIbIIEro U BuG 1OK
nonuoTexa
14.01.202
51 HaMMEHBIIIETO 3HAYCHUS PYHKIINU HA 01.20 hits://m.edsoo ru/fb6agact
OTpe3Ke 6
Haxoxnenne HanOOIbIIETO U Bu6 LIOK
nonnoTexa
o) 20.01.202
> HAHMCHBIIICTO SHAYCHH QYHKINH Ha https://m.edsoo.ru/cffcb7e5
OTpE3Ke 6




Haxoxnenue HauOOJIBIIETO U

but6mmoreka [JOK
53 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMH HA 21.01.202 hitns://m._edsoo. r/d9469916
OTpe3Ke 6
Haxoxnenne HanOoJIbIIEro 1 Eus 10K
noinoTeKa
4 21.01.202
5 HAaUMEHbILIEr0 3HaYEHUS QYHKIMH Ha httos://m.edsoo.ru/ad 15000e
OTpE3KE 6
Haxoxnenre HanOoJIbIIEro U BiG 1OK
nonuoTexa
27.01.202
55 HaMMEHBIIIETO 3HAYCHUS PYHKIINU HA hitps://m_edsoo.r/36adcbfd
OTpe3Ke 6
IIpuMeHeHne NpoOu3BOHON IS
HaXO0X/I€HUSI HAaWJIy4Ilero PeleHus B
56 MPUKIAJHBIX 3a7a4ax, JUIs 28.01.202 bubmorexa [JOK
p g A s o https://m.edso0.ru/13205d80
OIpezieNIEHUs] CKOPOCTH IIpoliecca, 6
3alaHHoTo (pOopMYyIION MK rpaduKOM
Konrponbnas padora mo reme Bu6 110K
nonnoTeKa
"I I 28.01.202
37 p 0H3BOI{H?§ PHMEHEHHE https://m.edsoo.ru/f8ed5f99
MIPOU3BOIHOM 6
53 [TepBooOpasnas. Tabmuma 03.02.202 bu6muoreka [IOK
epBOOOPa3HBIX 6 https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabmuma 04.02.202 bubnmoreka [JOK
epBOOOPa3HBIX 6 https://m.eds00.ru/30c3697b
60 Wurerpain, rveOMeTpI/IquKI/HTI u 04.02.202 bubnuoreka [IOK
(u3uUecKuii CMbICT HHTETpasia 6 https://m.eds00.ru/391272¢9
61 WHrerpai, reOMETpUYECKUN U bub6nuoreka [IOK
(u3uUecKuii CMBICT HHTETpasia 10.02.202 https://m.edsoo.ru/d359tb5f




WNuTterpan, reomeTpudeckuii u

but6mmoreka [{OK

62 11.02.202
buznyecKkuil CMbICT UHTETpaia 6 https://m.edsoo.ru/07eb464b
63 Brruncnenue uHTerpaia mo popmyie 11.02.202 bu6muoteka [{OK
Herotona—JIeliOHuIA 6 o https://m.edsoo.ru/b9b225¢c3
64 Brruncienne nilrerpaﬂa o popmyme 17.02.202 bubmuorexa [JOK
Herorona—Jleiiouania 6 https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpaia mo ¢popmyie 18.02.202 bubnuorexa [JOK
Herorona—Jleiiouua 6 o https://m.edsoo.ru/f5eed075
66 Brruncnenue uHTerpaia mo popmyie 18.02.202 bubnmnoreka [JOK
Herotona—JleitOnuiia 6 o https://m.edsoo.ru/41da431a
bubmuoreka [JOK
i i 24.02.202
67 CHCTEMBI JIHHCHHbIX ypaBHCHHH p https://m.edsoo.ru/b648235a
. . but6mmoreka [JOK
25.02.202
68 CucteMbl TMHEHHBIX ypaBHEHUH 65 02.20 hitps://m.edsoo.r/5ab83864
Perenne nmpukiaHbIX 3a71a4 ¢
69 MTOMOIIIbIO CUCTEMBI JIMHEUHBIX 25.02.202 bubmorexa [TOK
B . o https://m.edsoo.ru/a4d65ee5
YpaBHEHUI 6
Pemmenne npukiaHeIx 3a71a4 ¢
70 MOMOIIIbIO CUCTEMBI JINHEUHBIX 03.03.202 bubmorexa [OK
Hl . R https://m.edsoo.ru/aa5962e1
ypaBHEHUU 6




CucreMsl 1 COBOKYITHOCTH LECJIBIX,
palrOHAJIBHBIX, UppallOHAJIbHBIX,

but6mmoreka [{OK

& MOKa3aTEeNbHBIX, JOrapu(HMUIECKUX 24'03'202 https://m.edsoo.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucTtembl U COBOKYITHOCTH LEJBIX,

7 palMOHAIBHBIX, UPPALMOHAIbHBIX, 04.03.202 bu6mmorexa [IOK
MOKa3aTeNbHBIX, JOrapu(PMUUECKUX 6 https://m.edsoo.ru/2dbd3859
YpPaBHEHUI U HEPABEHCTB
CucTtembl U COBOKYITHOCTH LEJbIX,

7 palMOHAIBHBIX, UPPALMOHAJIbHBIX, 10.03.202 bubmuorexa [JOK
MOKa3aTeNbHBIX, JOrapu(MUIECKUX 6 https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJBIX,

74 parMoOHABHBIX, UPPAIMOHATHHBIX, 11.03.202 bubnmnoreka [JOK
MOKa3aTeIbHbIX, JIOTAaPU(YMUIECKUX 6 https://m.edsoo.ru/81cccfe9
YpaBHEHUU U HEPABEHCTB

75 Ucnons3zoBanue rpagukoB QyHKIHI 11.03.202 bubmuorexa [JOK
JUISL pEUIEHUs] YPAaBHEHUN U CUCTEM 6 https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKUIUH 17.03.202 bubmuoteka [IOK
JUISL peUIeHUs] YPaBHEHUNA U CUCTEM 6 https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTeMaTUYeCKHX 3a/1a4 1 3aJ1a4y u3 18.03.202 bubmorexa [OK

. https://m.edsoo.ru/ca878deb
pa3IuuHbIX 00JacTel HAyKu U 6
peanbHON KU3HU
78 KonTponbhas pabota nmo teme bubnmnoreka [JOK




Huterpan u ero an:IMeHeHI/I;I. 18.03.202 hitps://m.edsoo rw/471735b
Cucremsl ypaBHeHU" 6
79 Harypanbnbie u uenfle 4yucia B 24.03.202 bubnuoteka [{IOK
3aJ1a4ax U3 peajbHOMN KU3HU 6 https://m.edsoo.ru/3ceel327
20 Hatypanbnble u uenfle qucia B 5.03.202 bub6nuoreka [IOK
3a7ja4ax U3 pealibHOM KU3HU 6 https://m.edsoo.ru/a35al31d
81 Harypanbnbie u uenfle 4yucia B 75.03.202 bubnmorexa [JOK
3a7ja4ax U3 pealbHOM KHU3HU 6 https://m.edsoo.ru/ef10c49
but6mmoreka [JOK
.04.202
82 [Tpu3HaKy AEMMMOCTH LETBIX YUCEI 27 04.20 hitps://m.edsoo /51696267
bubmuoreka [JOK
IT 08.04.202
83 PHSHARH ACTMMOCTH HEIIRIX JHCe 6 https://m.edsoo.ru/fab81c0e
but6mmoreka [{OK
84 [Ipu3Haku AeMMMOCTH LETBIX YUCEI 28.04.202 httos://m.edsoo.ru/ef2c6ed3
I1
85 OBTOpEHHE, 0606H_IeHlfe, 14.04.202 bubmuoreka [IOK
cHUCTeMaTU3alus 3HaHUW. Y paBHEHHUS 6 https://m.eds00.1ru/0312cf8¢
26 [ToBTOpEHME, O606HI€HI:IC, 15.04.202 bubmuoreka [JOK
cucTeMaTH3alus 3HaHUM. Y paBHEHUS 6 https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 0600IIEHNE, bubnuotexa [JOK
cucTeMaTr3alnus 3HaHW. Y paBHEHUS 15.04.202 https://m.edsoo.ru/e8b87729




[ToBTOpenme, 0600IIEHNE,

but6mmoreka [{OK

88 21.04.202
CHUCTeMaTU3alus 3HaHUW. Y paBHEHUS 6 https://m.eds00.1ru/1bf2fb98

29 [ToBTOpeHue, 0606H_ICHI:IG, 29.04.202 but6mmoreka [JOK
CHUCTeMaTU3alus 3HaHUW. Y paBHEHUS 6 https://m.edsoo.ru/9c44c6ca
IToBTOpenue, o000IIEHHE,

90 BTOPEHU I HI:I 29.04.202 bubnmnorexa [JOK
cHucTeMaTu3alus 3HaHU. Y paBHEHUS p https://m.edsoo.ru/337aad59
I1 600

91 OBTOPEHUE, 000 meHI:Ie, 28.04.202 but6mmoreka [{OK
cucrteMaTuzanus 3HaHui. HepaBeHcTBa 6 https://m.edsoo.ru/a86014¢l
IToBTOpenue, 0000IIEHNE,

9 BTOPEHU I HI:I 29.04.202 bu6muoreka [IOK
cucremaTusanus 3Hannil. HepaBeHcTBa 6 https://m.edsoo.ru/5¢c45a60a
IT € 0o0011€e

93 OBTOpEHHUE, 0000111 HI:Ie, 29.04.202 bubmuoreka [JOK
cuctemaTusanusa 3Hannil. HepaBeHcTBa 6 https://m.edsoo.ru/19304aba
IToBTOpEeHue, 00001IEHNE,

94 p 111 1 05.05.202 but6mmoreka [JOK
cucremaTusauus 3Hanuil. HepaBencTsa 6 https://m.edsoo.ru/c3d4b282
[ToBTOpenwue, 06001IEeHNE, Eubs 10K

HOJIHOTEKA

95 . C 06.05.202
CHCTeMaTP?aHHH SHATHIL LHCTEMDT https://m.edsoo.ru/a20b8adc
YpaBHEHUI 6
[ToBTOpEHME, 0000IICHHE, Euts 10K

HOJIHOTEKA

96 n. C 06.05.202
CI/ICTeMaTI/\I’BaI_II/IH 3HaHUH. CHUCTEMBI 6.05.20 httos-//m.edsoo.ru/a012476d
ypaBHEHUU 6




97 [ToBTOpenwue, 06001IEeHNE, | 12.05.202 bubnuoreka LIOK
cucremMaTusauuvs 3HaHuil. OyHKINU 6 o https://m.edsoo.ru/d620c¢191
IT
08 OBTOpEHUE, 06061ueH1:Ie, ) 13.05.202 bu6nuoreka [JOK
cucreMarusanus 3HaHui. OyHKIUK 6 https://m.edsoo.ru/7017196f
but6mmoreka [{OK
99 n 1 13.05.202
TOTOBasi KOHTPOJIbHAs paboTa 63 05.20 httos-//m.edsoo.ru/5 139889
but6mmoreka [JOK
1 n 19.05.202
00 TOroBasi KOHTPOJIbHAsE paboTa 1 69 05.20 hitps://m.edsoo.ru/2276973
O0001enre, cucTeMaTH3alus 3SHAHUH
101 3a Kypc anreOpbl 1 Haval | 20.05.202 bubnmnoreka [JOK
MaTeMaTudeckoro anamm3a 10-11 6 https://m.edsoo.ru/3330f7ef
KJIacCOB
O00011eHNEe, CUCTEMATH3aIM 3SHAHUN
102 3a Kypc anreOpbl 1 Haval 1 20.05.200 bu6muoteka [IOK
MaTematuuyeckoro aHaimza 10-11 6 https://m.edsoo.ru/cead345¢e
KJIacCOB
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIACC

Kon
nposepsieMor
0 pe3yJbTaTra

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPEeHET0 00IIIEro 00pa3oBaHUsI

1

Yucra U BEIYMCIIEHU

1.1

OnepupoBaTh NOHATUSMU: PALMOHAIBHOE W JIEUCTBUTEIBHOE YUCIIO,

OOBLIKHOBEHHAS U JACCATHYHAsA ,Z[p06b, IMPOLCHTHI

1.2

BrIinonsaTe apI/I(I)MCTI/ILICCKI/Ie ornecpannu C panrOHAIIbHBIMU n

I[GﬁCTBHTCJ'II)HBIMPI qucjiaMu

1.3

BremoaaaTe HpI/I6J'[I/I)KéHHI)Ie BBIYUCICHUS, HCIIOJIB3YA ImpaBujia

OKpYTJICHHS, ACJIaTh IIPUKHUAKY U OLICHKY pE3yJibTaTa BBIUMCIICHUH

1.4

OnepupoBarh MOHATUSAMM: CTEIIEHb C LIEJBIM [10KA3aTeIeM, CTaHAApTHAs
¢dopMa 3anucu AEUCTBUTENBHOIO YUCIA, KOPEHb HAaTypalbHON CTENEHHU;
UCTIOJIb30BaTh MOAXOAILYI0 (OPMY 3alMCH IEHCTBUTENBHBIX YUCEI AT

peICHUA NPAKTUYCCKUX 3aJa4 U MMPCACTABICHNA JaHHBIX

1.5

OHepI/IpOBaTI) MOHATHAMU: CUHYC, KOCHMHYC W TAHTCHC NPOU3BOJILHOI'O
yrjia; HCIIOJB30BAaTb 3allMCb IIPOU3BOJIBHOI'O VYIJIa YCpE3 O6paTHHe

TPUTOHOMETpUYECKHE (DYHKIIMU

YpaBHEHMs U HEPABEHCTBA

2.1

OneprpoBarh MOHATUSAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, 1IENIO0E,
panroHaIbHOE, UppalnroHaIbHOE YpaBHEHHE, HEpPaBEHCTBO,

TPUTOHOMETPUUCCKOC YPABHCHHUC

2.2

BeimonuaTe mpeoOpazoBaHUs TPUTOHOMETPUYECKHX BBIPAKEHUH U

peliaTh TPUTOHOMETPUYECKUE YPAaBHEHUS

23

Brimonaars Hp606p330BaHI/I${ LOCJIbIX, PAIUOHAJIbHBIX U UPPAIUOHAJIBHBIX
BLIpa)KGHI/Iﬁ U pelIaTb OCHOBHBIC THIIBI MECJIbIX, PAlUOHAJIBHBIX U

MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

24

[IpyMeHATh ypaBHEHHsS] U HEPABEHCTBA JJISl PELIEHUS MaTeMaTHUYECKHUX




3aJlad ¥ 3aaa4 U3 pa3/IMIHbIX obnacrei HAaYKHU U peaﬂbHOﬁ KHN3HU

MO,Z[GJ'II/IpOBaTB pCaIbHBIC CUTYAllUW Ha A3BIKC anre6pLI, COCTaBJIATHb

2.5 BBIPQKCHUSI, YpaBHEHNUs, HEPABEHCTBA 10 YCJIOBHUIO 3aJ]aui, MCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM allllapara ajareopsl
3 OyHKIMM U TpapuKH
OmnepupoBaTh NOHATHAMHU: (GYHKLIUA, CIOCOObI 3agaHus (YHKIHH,
3.1 o0nacTh ONpENENIEHUss W MHOXKECTBO 3HAYeHMH (yHKUMH, Tpaduk
(GbyHKIIMH, B3aUMHO 0OpaTHbIC QYHKITUN
19 OnepupoBaTh MNOHATHSAMU: YETHOCTh M HEUYETHOCTb (YHKIMH, HYJIU
' (bYyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBath rpadukn GyHKIMNA A1 pelIeHUs] ypaBHEHUH
34 Ctpoutb W uyHTaTh TrpadUKA JIMHEHHOW (QyHKIMH, KBaApaTHUYHON
' (byHKINH, CTeNeHHON (QyHKIMM C 1IeTIbIM TOKa3aTesIeM
Hcnonb3oBath Tpapuku (QyHKIMH U1 HCCIEAOBaHMS IPOLECCOB U
35 3aBHCHUMOCTEN NpU pEIIeHUHU 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB U
' peanbHOM  JKU3HHM, BbIpaXaThb (OpMyJaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maremarnueckoro anaimsa
il OmnepupoBaTh MOHATUSAMH: TOCIEIOBATEIBHOCTh, apupMeTHYecKas |
' reoMeTpuyecKasi Iporpeccuu
OnepupoBaTh MNOHATUAMHU: OECKOHEYHO YOBIBalOLIas IeoMeTpHuecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIIEH TIeOMETPUYECKOMN
porpeccun
43 3agaBaTh MOCIE10BATEIbHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30BaTh CBOMCTBA MOCIENOBATENBHOCTEH W Mporpeccuit s
' pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMH: MHOXKECTBO, OII€pPALIMU HaJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM —ammapaT Jajsi  ONHUCaHUs
52 peasbHbIX NPOLIECCOB W SIBICHWM, NPH pPELICHUH 3aJad W3 JAPYTHX
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  MOHATUSIMU:  ONpENEIECHHE, TEOpeMa,  CIEJCTBUE,

J0Ka3aTCJIbCTBO




11 KITACC

Kon
NpoBepsIeMoOro
pe3yJjbTarta

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 0opa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

OHCpHpOBaTL MOHATHAMUA: HATypaJIbHOC, HCJI0C YHCJIO; HCIIOJIb30BaTh
IMPpU3HAKHU JOCIMMOCTHU MECJIBIX YUCCII, PA3JIOKCHUC 4YHUCIIa Ha IPOCTLIC

MHOKUTCIIN OJId pCHICHUS 3a1a4

1.2

OHCpHpOBaTL MOHATHUEM: CTCIICHb C pAlIMOHAJIbHBIM ITOKA3aTCJICM

1.3

OHCpHpOBaTL IIOHATHAMMU J'IOl“apI/I(bM quciia, JACCATUYHBIC u

HaTypaJIbHbIE JIOTapU(PMbI

YpaBHEHHs 1 HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBA CTENEHW JUIsI TPEeOoOpa3oBaHUS BBIPAKCHHM,
ONEepUpPOBaATh TMOHATUSAMH: IOKA3aTEIbHOEC YPAaBHEHHE U HEPaBEHCTBO;

peiaTb OCHOBHBIC THIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoinonuATe mpeoOpazoBaHUsl BbIpAXEHHUM, COAepKaluX JOorapu(msl;
OIEepPUPOBATH NOHATHAMMU: JIOrapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;

pelaTh OCHOBHBIE THITHI JIOTAPU(PMHUUECKUX YPAaBHEHUH U HEPABEHCTB

2.3

Haxonuts pemenus npocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBarh MOHATUSAMH: CHUCTEMAa JIMHEWHBIX YPaBHEHUH U €€
peLICHUE; UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU I PELLICHUS

MPAaKTUYCCKUX 3aaa4d

2.5

Haxomute  pemieHHss OpOCTEHINIMX  CUCTEM M COBOKYIIHOCTEW

palluOHAJIBHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB

2.6

MogenupoBaTh peajgbHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBIATh
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHIO 3aJa4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM ammapara

anreopsl

OyHKIMH U TpaPuKH

3.1

OnepupoBaTh MOHATHAMHU: TIEPHOAWYECKAs (QYHKIHSA, TPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKU SKCTpeMyMa (DyHKIMH, HauOosbllee U
HavMeHbIlee 3HaYeHUs] (PYHKIMM Ha MPOMEKYTKE; UCIIOIb30BATh MX IS

rccnenoBanus QyHKIUH, 3aIaHHON rpauKomM




OnepupoBaTh MOHATUAMU: TpadUKU MMOKa3aTeTBHOM, JorapupmMuyeckon u

3.2 TPUTOHOMETpUYECKUX (PyHKIMIH; H300pakaTh HMX Ha KOOPJHMHATHOM
IUIOCKOCTH M UCIIOJIb30BATh JJISl PEIICHUS] YPABHEHUHN U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpauKH JIMHEHHBIX
33 YpPaBHEHUH M HCIIOJIB30BAaTh MUX MJI1 PELIEHUS CHUCTEMBl JMHEWHBIX
YpaBHEHUU
34 Hcnonb3oBate rpadguku (GyHKUMH [UIs1 UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyTruX yuyeOHBIX TUCIHILINH
4 Havana maTemaTtnyeckoro aHaausa
OnepupoBarh TOHSATHAMHU: HENpepbIBHAS (QYHKLUS, MPOU3BOIHASL
4.1 (YyHKIMH, WCIOJIB30BaTh T'E€OMETPUUYECKHH H  (DU3UYECKUN CMBICI
IIPOU3BOIHON JUIsl pEIICHNUs 3314
4o HaxomuTh  mpoW3BOAHBIE  DJIEMEHTApHBIX  (DYHKIMA,  BBIYUCIATDH
' MIPOU3BOIHBIE CYMMBbI, POU3BEICHHUSI, YACTHOTO (QYHKIUI
Hcnonp3oBaTe NPOM3BOJHYIO JUId  HCCIEAOBaHWS  (YHKIMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIEAOBAHUS K
MIOCTPOEHHUIO IPaPUKOB
m Hcnonb30BaTh MPOM3BOIHYIO JUISI HAXOXKICHHSI HAMITYUIIETO PEICHUs B
' IIPUKIJIAIHBIX, B TOM YHCJIE COUAIIBHO-2KOHOMHUYECKHX, 3a7a4dax
45 OmnepupoBaTh TNOHATUAMHU: NEpBOOOpazHasi W HUHTErpayi; IMOHUMATh
' reoMeTpUYECKUil U GU3NYECKUI CMBICI HHTETpaa
46 Haxomuts nepBooOpaszHble 3JIEMEHTapHbIX  (YHKIHMM, BBIYUCIATH
' uHTerpain no gopmyne Hetorona — JleiiOnuna
47 Pemarp npukinanHele 3a1aui, B TOM YHCJIE COLUAIIBHO-KOHOMHYECKOTO

U (U3UYECKOro XapakTepa, CpeiCTBAMH MaTEMATUYECKOI0 aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
1 Yucna v BBIYUCICHUS
Pammonanbhele  yncna. OOBIKHOBEHHbIE M JECSATUYHbIE JIpOOM, MPOILCHTHI,
OeckOHEUHbIE  IepHoAuYecKHe  Ipodu.  ApudMeTHdeckue  omepauud ¢
1.1 palMoHANBHBIMU YHCIaMH, MPeo0pa30BaHUs YUCIOBBIX BbIpaxeHuil. [Ipumenenue
IpoOeil ¥ MPOIEHTOB JUIsl PEeUIeHHs] NPUKIAIHBIX 3aa4 U3 PasIMYHBIX OTpacien
3HAHUW U pEeAIbHOM JKU3HU
JleiictButenbHble  uynciaa.  PanuoHanpHBlE W HMppalMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omepanud ¢ JACHCTBUTENBHBIMH duciaMu. [IpuOmmkEHHbIC
BBIUMCJICHUS, [TPaBUJIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ nensiM nokaszareneMm. CrannapTHas (opma 3amucH JIeHCTBUTEILHOTO
1.3 yrcna. Vcnonp3oBanue moaxonsimiel (GopMbl 3alHCH ACHCTBUTEIBHBIX YHCET IS
pelIeHrs MPAKTUYECKUX 3ajad U MPeCTaBICHUS JaHHbBIX
14 Apudmernuecknii KOpeHb HaTypajdbHOW cTemneHu. JelcTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HaTypaJbHOM CTENIEHU
s CuHyC, KOCHMHYC M TAaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCJIOBOI0 apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxecTBa v TOXIECTBEHHBIC MPEOOPa30OBAHMS
25 [TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPaKCHHIA. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHME HepaBeHCTBa. Meron
' UHTEPBAJIOB
2.4 Pemenue nenbix u IpoOHO-palIMOHABHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenne uppannoHaabHBIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN
2.7 [IpumeHneHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMATUUYECKUX 3a7ad U 3a/1a4




U3 Pa3IMyYHBIX 00JacTell HAyKU U peabHOMN KU3HU
3 OyHKIMK U TpaduKu
31 Oynkuus, cnocoObl 3amanus (yHkuuu. I'paduk ¢yHkumu. B3aumbo oOpatHbie
' byHKIUN
12 Ob6nacTh ompeaeneHuss U MHOXKeCTBO 3HaueHuil ¢yHkuuu. Hynu ¢dynkuum.
' [IpoMexyTku 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKIUN
33 Crenennas ¢QyHKUMS C HAaTypaJbHbIM W IeJbIM Moka3areieM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 71-0OW CTETICHH
34 Tpuronomerpuyeckasi OKpyKHOCTb, ONpEEIIEHUE TPUTOHOMETPUUYECKUX (YHKIUI
' YHCIIOBOTO apryMEHTa
4 Hayana maTemarnyeckoro aHanusa
il [locnenoBarenbHOCTH, CHOCOOBI 3aJaHMA IOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
' II0CJIETOBATEIBHOCTH
Apudmernueckas M TeoMmeTpuyeckas mporpeccud. beckoHedHOo yObIBaromas
42 reomerpuueckas nporpeccusi. CymMma OecKOHEUHO YOBbIBAIOIIEH I'e€OMETPHYECKON
' nporpeccur. PopMyna CIIOXKHBIX MPOLEHTOB. lCIonb30BaHME NPOTrpeccur s
pEIIEHNUs PeaIbHbIX 3a1a4 NIPUKIAJHOTO XapaKkTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJ MHOXecTBaMU. Jluarpammbl Oiiiepa — BenHa.
5.1 [IpuMeHeHHEe TEOpETHKO-MHOKECTBEHHOIO armapara Uil OINKMCAHMS PpPeajbHbIX
IPOLIECCOB U SIBJICHUH, IPH PELLICHUN 3aa4 U3 IPYTUX y4eOHbIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYUCTICHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCENT
1.2 CreneHp ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 JlorapudwM yucna. [lecaTnunbie U HaTypaJIbHBIE JTOTapUPMBbI
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIpaKEHUM, COAECPIKALIMX JIOTapU(OMBI
2.2 [IpeoOpa3oBanue BBIpAKEHUH, COAECPIKAIIMX CTENEHU C PAllMOHAIBHBIM




II0Ka3aTcjIcM

23 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckre ypaBHEHUs U HEPaBEHCTBA
26 Cucrembl JMHEHHBIX ypaBHeHMIl. PelieHwe MNpUKIATHBIX 3a/ad C MOMOUIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTteMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHU U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHNH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKUX 3a7a4
' W 33/1a4 U3 pa3InYHbIX 001acTe HAYKH U peaNbHOM KU3HH
3 OyHKIMH U TpaQuKH
Oynkius. Ilepuogmueckue ¢yHkuuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumyMbl U MHUHUMYMBI QyHKUuu. HauGonbiee M HauMeHbllee 3HAYCHHE
(GYHKIHMN Ha TPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [ToxazarenbHas u norapupmMudeckas (yHKINH, KX CBOHCTBA U Tpa(uKH
34 Hcnonp3oBanue rpadukoB GyHKIWH 171 peIIeHHs YpaBHEHHHA 1 JIMHEWHBIX CHCTEM
Ucnonws3zoBanne rtpadukoB  (QyHKIUH U1 HUCCIACAOBAHHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT MPHU PELICHUH 3aJad U3 JPYruX y4eOHBIX
IIPEAMETOB U PEaJIbHOMN )KU3HU
4 Hauana matemaTndeckoro ananmsa
4.1 HenpepsiBabie pyHKITNN. MeTO MHTEPBAIOB [IJIs1 PEIICHUS HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuyeckuil 1 GU3NYECKUI CMBICI TPOU3BOTHOM
r [Ipon3BogHbie dSneMeHTapHBIX GyHKIUA. DOpMyIIbl HAXOXKIEHUS TPOU3BOIHOU
' CYMMBI, IPOU3BENICHHSI U YACTHOTO (DYHKIUI
[IpumeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxoxaeHrne HanOoJbIIero U HaMMEHbIIEro 3HaueHHus (yHKIUU Ha
OTpe3Ke
IIpumeHeHne NpoOU3BOAHON [UIsl HAXOKIEHUS HAWTY4IlEro PEeNIeHHs B IPUKIIaJHbBIX
4.5 3ajayax, JJIs OINpeAeNieHUus CKOPOCTH Ipoliecca, 3aJaHHOro Qopmysnoid wiu
rpaduxkoM
4.6 IlepBooOpa3nas. Tabnuia nepBooOpasHbIX
47 WuTterpan, ero reomeTpuueckuil U pusnyeckuii cMpici. Beruncienue nHTerpaia mno

dbopmyne Hetotona — JleliOnua




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaAM OCBOEHHUSI
NpoBepsieMOro OCHOBHOI1 00pa30oBaTe/IbHON MPOrpaMMBbI Cpe/IHero 0d11ero
TpeGoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, ITOPUTMAMH pEIICHUS 3aJad;
yMeHue (opMyIMpoBaTh W ONEPUPOBATH TOHSATHSIMHU: OIpEICIICHHE,
aKCMOMa, TeopeMma, CIEACTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIbHBIE (DOPMYITUPOBKHU; TPUMEHSTh UX; YMEHHE (OPMYITUPOBATH
00paTHOE W IMPOTHUBOIIOJIOKHOE YTBEP)KICHUE, NMPHUBOIUTH NPHUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MaTeMaTH4eCKOW WHIYKIUY;
NPOBOANTH JOKa3aTeJbHBIE PACCY’)KACHUS TPH pPELICHUH 3ajaad,
1 OLICHUBATh  JIOTMYECKYI0  NPAaBWIBHOCTb  PACCYXJICHUH;  yMeHue
OTIEpPHPOBATH TMOHATUSMHU: MHOXECTBO, MOJMHOYKECTBO, OMEpAIlH Hall
MHO)KECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar Juis OIMCAHUsI PEeAIbHBIX TPOIIECCOB U SBJICHUN U TIPU PEIICHUU
3a7a4, B TOM 4YHCIE U3 JPYruX Y4YeOHBIX IIPEIMETOB; yMEHHE
OTIepUPOBATH MOHATHIMHU: Ipad, CBA3HBINA Tpad, aAepeBo, LUK, rpad Ha
IUIOCKOCTH; YMCHHE 3a/aBaTh W ONKHCHIBaTh Tpadbl pa3THIHBIMU

crioco0amu; UCHOJIb30BaTh Ipadbl IPU PEIICHUH 3a/1a4

2 YMeHue onepupoBaTh MOHATUAMU: HATyPAJIBHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM IIOKA3aTesieM, KOPEHb HATYPAIbHOW CTEIIEHHU, CTEIICHb
C palMOHAJbHBIM  MOKa3aTejleM, CTeNeHb C  JIeWCTBUTEIbHBIM
mokaszareneM, JIorapuM UYWCiIa, CHHYC, KOCHHYC M  TaHTEHC
IIPOU3BOJIBHOTO YHUCJA, OCTATOK I10 MOZYJIIO, PALMOHAJIBHOE YHUCIO,
UppalMOHAJIBHOE  YHUCJIO,  MHOXXECTBA  HATypajbHBIX,  LIEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCENI; YMEHHE HCIIOJIb30BAThH
NPU3HAKU JIeIMMOCTH, HAaMMEHBIIMN OOLIMH JenuTenbh M HauMEHbIlee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemieHuu 3aaay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMU ~ CUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBITIOJIHATH BBIYUCIICHHE 3HAUCHUH M TPeoOpa3oBaHMs BBIPAKEHUH CO

CTENeHsMH MW JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PANMOHATBHBIX

BLIpa)KeHHfI; YMCHHC OHNCPUPOBATH MOHATUAMM: TTOCJICHOBATCIBHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpHYECKas mporpeccus,
OeckOHEYHO yObIBarOIlas TeOMETpHuYecKas IPOTPeccHs; yMEHHE
3aJaBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJE C TIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yucia, ¢opmMa 3aluCH  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TpUTOHOMETpUYecKass M  anreOpandeckas); yYMEThb  IPOHM3BOJIHUTH
apupMeTHYeCKHe JEMCTBUS C KOMIUICKCHBIMH YHCIaMM; IHPUBOAUTH
IPUMEPBl  HCIOJIB30BAaHUA  KOMIUIEKCHBIX — YHCEJ;  OIEpPUpPOBATh
NOHATUAMHU:  Marpuna 2x2  w  3X3, onpenenuTenb  MaTpPHIBL,

T COMeTpI/I“ICCKI/II\/’I CMBICJI OIIPCACIIUTCIIA

YMeHue OmnepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNIbHbIE, CTENEHHBIE, JorapupMUuecKue, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHKE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, DPABHOCUIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE peEllaTh YpPaBHEHWS,
HEpPaBEHCTBA W CHUCTEMBI C IOMOIIBIO PAa3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIs PEUICHUS MAaTEeMAaTHYECKUX

3a7la4 ¥ 3aaa4 U3 pa3/IMIHbIX obnacrei HAaYKU U peaﬂBHOﬁ KHU3HU

YMeHue onepupoBaTh HOHATHSAMU: (QYHKUUS, YETHOCTh (DYHKIMH,
NEePUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTb (PYHKIIUH, MOHOTOHHOCTH
GyHKUIMH, 3KCTpeMyM (GYHKLIMH, HauOoJbIllee U HAUMEHbILIEE 3HAYEHUS
(GYHKLIMU HA IPOMEXYTKE, HepepbIBHAs (YHKIMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAS (DYHKLUHU, TEOMETPUUECKUN U
¢u3uueckuil CMBICT TPOM3BOJHOM, IepBOOOpa3Has, OIpeaeIEHHBIN
UHTETpaJ; YMEHHE HAaXOOUTh aCUMNTOTHI Tpaduka (yHKIHMH; yMEeHHE
BBIUHCIATh IPOU3BOAHBIE CyMMBI, IIPOM3BEIEHHUS, YAaCTHOTO U
KOMITO3UIIMK (YHKIUI, HaXOAUTh YpaBHEHHE KacaTeNbHOW K Tpaduky
(YHKLIMHU; yMEHUE HAXOJUTh IMPOU3BOJIHBIE IIEMEHTAPHBIX (DYHKIMIA;
YMEHHE UCMOJIb30BaTh MNPOM3BOIHYIO JUISI HCCIEIOBAHUS (DYHKIIHIA,
HaxXoAWTh HauOOJIbLIME M HaUMEHbIINE 3HauyeHUs (YyHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIOJIb30BaHUEM ammapara MareMaTH4ecKoro
aHaJIM3a; IPUMEHATH IPOU3BOJIHYIO JUIS HAXOXICHUS HaWIydlIero

pE€IICHUA B HNPHUKIAAHBIX, B TOM YHUCJIC COLHHUAJIbHO-D0KOHOMHUYCCKHX H




bu3MYecKuX 3a1adax; HaXOUTh TUIOMAAU U 00BEMBI (PUTYDP C TTOMOIIBIO
WHTErpaja; NPUBOJUTH MPUMEPHl MAaTEMaTHYECKOTO MOJICIUPOBAHUS C

MoMoIIbI0 TuddepeHITnaTbHBIX YpaBHECHUI

VYMeHue onepupoBaTh MOHATUAMHU: Trpaduk (QyHKIMM, oOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (yHKIMA, KBaapaTHYHAsS
byHKIMS, panMoHaIbHAS byHKIMS, CTENeHHas byHKIMS,
TpUroHoMmerpudeckue  (QyHKIMM, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenbHas U Jorapugmuueckas (yHKUUU; YMEHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHUs
rpa¢uKoB (YHKIUH, UCTIONB30BaTh TPAPUKH JJISl U3yUEHHsI TIPOLIECCOB H
3aBUCUMOCTEH, NMPHU PELeHUH 3aJad U3 APYTuX Y4eOHBIX HMPEIMETOB U
3aa4 U3 peabHON JKHU3HU; BBIpaXKaTh (OpMYJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpadukm (yHKOMHA s
pelleHns ypaBHEeHUH, HEPaBEHCTB U 3aJlau ¢ IMapaMeTpaMu; U300paxarb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpaBHEHMHI,

HEPABCHCTB U UX CUCTEM

YMeHHe pemath TEKCTOBBIC 3a/ladd pPa3HbIX TUMOB (B TOM YHUCIE Ha
MPOLICHTHI, AOJU U YacTH, HA JIBIXKEHHE, padoTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33JIa4y U3 00JIaCTH YIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢buHAHCAMM); COCTaBIISATH BHIPAXKCHUS, YPaBHEHHs, HEPABEHCTBA M UX
CUCTEMBbI IO YCJIOBHIO 3a/layH, HMCCJIEJ0BaTh IOJYUYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yNbTaTOB, YMEHHE MOJAEIUPOBAThH
peajbHbIe CUTYallMM Ha SI3bIKE MATEMAaTHUKH; COCTABJISATh BBIPAKCHUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBUIO 3aJayH,
UCCJIEI0BATh IMOCTPOEHHBIE MOJEIU C UCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apH(MeTHIecKoe, MeuaHa,
HauOoJpIlleeé ¥  HAMMEHbIIEEe 3HAYEHHUs, pa3Max, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHWE YHUCIOBOIO0 HaOOpa; yMEHHE U3BJIEKaTh,
UHTEPNPETUPOBATh HH(POpPMALMIO, TPEJICTABICHHYI0 B TaliuIax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOWCTBA PEAJIbHBIX IPOIIECCOB U
SBJICHUH; MPEJICTABIATh HHPOPMALIMIO C IIOMOLIbIO TAOIHIl U TUarpaMM;
UCCIIEI0BaTh CTaTUCTHUYECKHUE [aHHbIE, B TOM YHUCIIE€ C IPUMEHEHUEM
rpadguyeckux METOIOB M  DJEKTPOHHBIX CpEeACTB; rpaduuecku

HCCICA0BAaTb COBMCCTHBIC Ha6J'IIOI[eHI/IH C TINoOMOIbK0 JuarpamMm




paccerBaHUs U TUHEWHOI perpeccuu

YMeHue OmepupoBaTb IOHATHAMU: CIyYalHBIA OIBIT W CIly4aiiHOE
cOOBITHE, BEPOSATHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C MHCIOJIb30BAHUEM TIpaMUeCKUX METOJOB; INPHUMEHATh
(bopMysIBl CIIOKEHHSI M YMHOXXEHHUS BEPOSTHOCTEH, (OpMYIy MOIHOMH
BepoATHOCTH, popmyny bepHymnu, komOuHaTOpHbIe (HaKThl U (OPMYIIBI;
OLIGHUBATh BEPOSATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
MOHATUSAMU: CIlydalHas BEJIMYMHA, PACHpPEIEICHUE BEPOSITHOCTEH,
MaTEMAaTHYECKOE OKUIAHWE, OUCIEPCUS M CTAaHAAPTHOE OTKIOHEHUE
CIly4aliHOM BEJIMYUHBI, (YHKUUU paCHpeleseHHss ¥  IUIOTHOCTH
PaBHOMEPHOTO, TII0KA3aTE€JbHOTO W HOPMAJIbHOIO PpaCHpPEICIICHUN;
YMEHUE MHCIOJIb30BaTh CBOMCTBA W3YYCHHBIX pACHPEACICHUN I
pelleHrs 3aja4y; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIEAOBAaHUN; yMEHHE NPUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCEN B NMPHPOTHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBAThH IMOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHMH, YMCIO TEepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAaKThl U PACCYXIACHUS ISl pElIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJIYYECHHBINA PE3YJIbTAT

YMeHune onepupoBaTh IOHATHUSAMHU: TOYKa, IMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKUA Yro,
JBYI'PAaHHBIA yroj, TPEXIPAaHHBIA Yroj, CKPEUIUBAIOIIMECS IIPSMBIE,
[IapaJuUIEJIbHOCTD U NEPIEHIUKYJIAPHOCTD MPSMBIX U IUIOCKOCTEH, YTroJl
MEXIY IpPSMBIMHU, YTrOJI MEXKIy MNPSIMOM M INIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHHE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHUE UCIIONIb30BaTh IIPH
peleHnn 3a1ad u3ydeHHble (aKThl M TEOPEMbI IUIAHUMETPUHU; YMEHHUE
OLICHUBAaTh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, p€IIATh CBA3AHHBLIC C HUMU IIPAKTUYCCKUE 3aJa9u
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VYMeHue onepupoBaTh MOHATHAMU: IUIOIAAbL (GUIYpbl, 00BEM (QUrYypHI,
MHOTOTPaHHMK, MPABUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIPaHHMKA,
Ky0, mapajulelienunes]l, Npus3Ma, NHpamuaa, ¢urypa U TOBEPXHOCTh
BpallleHUs, LUWIMHIP, KOHYC, LIap, cdepa, Iomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUJBI, MPU3MBI, KOHyCa, IWIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajUleNIeNuNe a, MUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHYyCa M LUIUHAPA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacatomasicss cdepsl, LWIMHApPA, KOHYyca; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHMKA, N300pakaTb MHOTOI'PaHHUKU, (PUTYypbl U MOBEPXHOCTU
BpAILEHUs, UX CEYECHMs], B TOM YHCJIE C IIOMOILBIO dJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSATh CBOWCTBA TEOMETPUUYECKHX (UTYp, CAMOCTOSTEIHHO
(GopMyIMpOBaThH ONpPEENICHHUS] U3y4aeMbIX (UIyp, BBIABUIaTh IT'MIIOTE3bI
O CBOHMCTBAax W MPHU3HAKAX T'€OMETPHUECKUX (HUTyp, OOOCHOBHIBATH WU
onpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio @uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIOJIHUTEIIBHBIC

HOCTPOCHHS

11

VYmMmenne OIICPpHUPOBATH IIOHATUAMMU. ABUXKCHUC B IMPOCTPAHCTBE,
napajuielbHBIA MePeHOC, CUMMETPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TOM00Ms, TOMOOHBIC QUTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPBI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUYCCKUE OTHOIICHUS
Ipu pC€HICHUH 3aJad, HaXOAUTb TCOMCTPUUYCCKHUE BCIIMYUHBI (JIJ'II/IHa,
yroi, Iomaab, o0bEM) TpU pelleHHH 3a7ad W3 JOPYTHX Y4eOHBIX
npeaMEToOB U U3 peaﬂbHOﬁ JKU3HU; YMCHHUEC BBIYUCIIATH TCOMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIONalb, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (HOPMYNBl M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTH MHPAMHUIbI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOMAIL CHEpHI;
00BEM Ky0a, TPSMOYTOJILHOTO Tapasuielenuneia, MUPaMUbl, TPU3MBL,
HWIMHIpa, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

No00HBIX QUTYp

YMenue OIICPpHUPOBATH IOHATHUAMU: NIPAMOYT'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHHUEC BCKTOPA Ha YHUCIIO, PA3JI0KCHUC BCKTOpa II0 6a3Hcy,

12 CKQJSIPHOE IPOM3BEAECHUE, BEKTOPHOE NPOU3BEICHHUE, YIOJI MEXKIY
BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPAWMHATHBIA METO.
JUISL  peUIeHHs] TEOMETPUYECKUX 3aJad M 3aJad JAPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHne BBIOMpATh TOAXOMSIIIMA METOA JUIS PEIICHHs 3a/Javu;

INOHUMAHUC 3HAYUMOCTH MATCMATUKNW B HU3YYCHHU HNPUPOAHBIX U

06HI€CTBCHHI)IX MponeccCcoOB )41 SIBJ'IGHI/II\/'I; YMCHHEC  pacCliO3HaBATb




IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHME IPHUBOIUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUH pPOCCUHCKOW W MHUPOBOU

MaTeMaTUYECKON HayKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Kon

1 Yucna ¥ BBIYUCIICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haky 1€1MMOCTH LEIBIX YHCE

- Pammonanehbple  ynciaa. OOBIKHOBEHHBIE W JECATHYHBIE JpoOM, TPOLIEHTHI,
' OecKOHEYHbIE IEPUOANYECKUE APOoOH

13 Apudmernuecknii KOpeHb HATypaJbHOU cTeneHu. JIeHcTBUA ¢ apudMeTUYECKUMH
' KOPHSIMM HaTypaJIbHON CTENIEHU

14 Crenens ¢ nienbiM nokasareneM. CTeNeHb ¢ pallMoHaIbHBIM MToKazareneM. CBoMCTBa
' CTETEeHU

s CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecaTUUHBIC U HATYypaJIbHBIC JTOTapH(PMbI

JlelicTBUTENbHBIE YHCia. ApupMETHYECKHe ONepanuu ¢ JeHCTBUTENbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BbIUMCIICHUN

1.8 [IpeoOpazoBanue BoIpaKEeHUN

1.9 KomiuiekcHsle yncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 [ensle u 1poOHO-palOHAIbHBIE YPAaBHEHUS

2.2 HppanmoHnanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckne ypaBHEHUs

2.4 [TokazarenbHble U TOTapuPMUUECKUE YPaBHEHUS

2.5 [enbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 HppannoHanbHbie HEPABEHCTBA

2.7 IToka3zarenbHble U JOrapupMUUECKHe HEPaBEHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.1 VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITApaMETpaMu




zil Matpuna cucTeMbl JINHENHBIX ypaBHEHUH. ONpeneauTens MaTpULb
3 @OyHKIMU U TpaduKu
31 Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynxunuu. B3aumHo oOpartHble
' ¢bynkun. YétHele u Heu€THbIe QyHKImu. [leprnoauueckue GpyHkunn
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkiuuu. Hymm  QyHkuum.
32 [IpoMexyTKH  3HAKOMOCTOSHCTBA. IIpoMEXyTKH  MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MHHUMYMbI GyHKuuu. HauOoinbllee M HauMeHblllee 3HA4YEHUE
(GYHKINU Ha TPOMEXKYTKE
13 CrenenHast (yHKIMS C HaTypaJbHBIM M IIeTBIM TIOKa3areneM. EE& cBoiicTBa
' rpaduk. CBoicTBa U rpad)uK KOPHS 71-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u orapupmMudeckas GyHKINH, X CBOMCTBA U TpaduKH
16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkuui. CpoiicTBa  (GyHKUUH,
. HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocmenoBaTeabHOCTH, CIOCOOLI 3a0aHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmerrueckas U reomeTpuyeckas nporpeccur. opmMyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemMaTn4eckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHbIE JIeMEHTAPHBIX (PYHKITHI
[IpuMeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (YHKUUH Ha MOHOTOHHOCTb U
4.2 SKCTpeMyMbl. HaxoxaeHne HauOoJbIIer0o M HAaUMEHBIIETO 3HAa4YeHUs (QyHKIMH Ha
OTpE3Ke
43 [TepBooOpasnas. MaTerpan
5 MHokecTBa U JOTHKa
5.1 MHoecTBO, onepanuy Hajl MHOKecTBaMu. J{narpaMMmel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH




7.2

HpHMHe U IINIOCKOCTHU B ITPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaLICHUS
7.5 Koopaunats! 1 BEKTOpBI




HOACHUTEJIBHASA 3AIIMCKA ('EOMETPUS)

PabGouass mporpamma yueOHOoro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepanabHOTO
roCyJIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHWH, NPEABABIAEMBIX K
MaTeMaTH4eCKoMy OOpa3oBaHWIO, U TPAAUIUNA POCCUUCKOTO 0O0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHITHSIMH,
COCTaBJISIFOIIIMMHU OCHOBY JUII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU 00YYarOIMUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpPHM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEIMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUHM B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs OO0ydaromuxcsi, (GopMupoBaHus G(YHKIUOHATHHOM MaTEMaTUYECKON
IPAaMOTHOCTH, U3YUYEHHUSI IPYTUX YUEOHBIX AUCIUILIMH. Pa3BuTHe y 00ydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH W TMPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpaKIMii, COOTHOILICHUH PEATbHOIO U WJICATIBHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MAaTEMaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJAMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBnsieTcs OMHMM K3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obirero oOpa3oBaHusl, TaKk Kak OOECIeYMBaeT BO3MOXKHOCTb H3YyUYECHHS Kak
JUCIUIUIUH €CTECTBEHHO-HAYYHOUN HANPaBIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlorndyeckoe wbInieHUE, GOpPMHUpPYEMOE TpPU HM3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUU U MOCTPOCHUH LIEMOYKHU JIOTHYECKUX YTBEPKICHUN
B XOJI¢ pEIICHUS TECOMETPUYECKUX 3aJlady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO MCIOJIB3YIOTCS MPH PEIICHUH 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHre OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BBl Y4YEOHOW M TPYJAOBOM JIESITEIHHOCTH,



SABJISIETCSI OJHUM W3 TPO(ECCHOHATBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPaBICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a30BOM
ypoBHE 00yuyeHuss — oOuieoOpa3oBaTeIbHOe M OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTIEIMATILHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeaHA3HA4YeHa s
00yyYarommxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MATeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUHM U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHUSX B MPOPECCUOHATBHON JESTEIHHOCTH.

JlocT>keHHEe 1ed OCBOCHMS TIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHbIMM 3a7ayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIFOTCS:

o (¢dopMHpOBaHHWE TPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX W TejaxX BpalleHUs
KaK O BOKHEHIIMX MAaTEMAaTHUYECKUX MOJENSX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (opMUpOBaHME YMEHHMS paclO3HABaTh Ha 4YepTekKax, MOJENIX U B
peaJbHOM MHUPE MHOTOTPAHHHUKHU U TeJla BPAIlCHHUS;

e OBJAJECHUE METOAAMH PEIICHHS 3a7a4 Ha MOCTPOCHUSI HAa U300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHME YMEHHsI OINEPUPOBATH OCHOBHBIMU TIOHSATHUAMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AITOPUTMAMHM  pEIICHHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMHpoBaHUEe yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccyXJeHUsT B XOJI€ PEIICHUsS CTePEeOMETPUYECKHX 3aJad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHHM, KpUTUIHOCTH MBIIIUICHHUS;



e ¢opmupoBaHUe GyHKIIMOHATHHON rPaMOTHOCTH, peJIeBaHTHOM
F€OMETPUU: YMEHHE pPACNO3HABaTh IMPOSBICHUS TE€OMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYalMSIX M TMPU WU3YYEHUHU JIPYTUX y4E€OHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (GOpMYIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJIEIIH, IPUMEHATh OCBOECHHBIN
r€OMETPUYECKUN ammapar JUisl pPElIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLEHUBATH MTOJYYEHHBIE PE3YIbTaTHI.

OTnUYUTENEHOM OCOOEHHOCTBIO MPOTPaMMbl SIBJSIETCSI BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO H MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpEOMETPUM MPOBOAUTCSA 3a CYET pEIICHUS 3ajJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHUE
MIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE 00pa3soM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEPKaHUS.

OcHoOBHBIE cozepkaresibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmnororpanHukn», «lIpsmMbIe U MIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensierca He TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0y4eHHUs Ha YPOBHE CpeIHEro o0IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil MporpamMMmbl, pacHpeleN€HHbBIM 10 ToAaM oOOyueHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOObI OBJIaJIEHUE T'ECOMETPUUYECKUMHU
MOHATUSAMU U HABBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OO0YyYarolMXcs, paclIupsis U
yrayOnsist €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautes 2 yaca B Henenmo B 10 kimacce n 1 gac B
Hezenmo B 11 kimacce, Bcero 3a iBa rona ooyuyenust - 102 y4eOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajuleNIbHble W CKpeluBaronuecs mnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IApaJUIC/IbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajyiebHbIX TUIockocTel. [IpocTteifmue mnpocTpaHcTBeHHBIE (PUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajiesenunes; IoCTPOCHHE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MAPAJIIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IIpsAMOU
NEPIECHAUKYJIIPHON IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TNpsAMOM [0  IJIOCKOCTH,  HOpOeKuus  (GUrypbl  Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTPaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yronbHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]l 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs ¥ TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCceu€éHHas nupamMuga. OJIEMEHTBl NpuU3Mbl W nUpaMmuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IPU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTroOjbHAsA NUPaAMUAA W IPABUIbHBIN
terpadap; KkyO. IlpencraBienve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPaAMUIBIL.

CumMmeTprs B MNPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUVIOCKOCTH.  DJIEMEHThl CUMMETPUM B  NHUPaMHJAX, NapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Boeruncienrne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, WAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o0BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

TeJia BpaleHnus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTMHPUYECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ylas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocCHOBaHME U BeplliMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETp; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3aumHuoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0Ia/1b ChEepHl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIApA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0OBEM 11apa U 1ioaab cQepol.

[Togo6ueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuennss mwiMHApa (MapaUleIbHO M TEPHEHIUKYISIPHO OCH), CEYCHUs
KOHyca (mapajUlebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpUIMHY), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocty U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHrue BeKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucTema



KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenve yrioB Mexy NpsMbIMHA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



INNIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUHA 00YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYyTaMU B COOTBETCTBHM C HX
(YHKIUSMUA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTWKEHUAM POCCUMCKHMX MAaTEMaTUKOB M POCCUHUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C NMPAaKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHHE YCTOMYMBOTO Oy AyIIEro.

JcTeTn4ecKoe BOCIMTAHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHU, paccyxICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HMHTEpecax 37J0pOBOro U 6€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas buznueckas AKTUBHOCTB); (bu3nuecKoro
COBEPILIECHCTBOBAHUS, npu 3AHATHIX CHOPTUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHWH BCEW J>KM3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acCTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaMpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YelIOBEYECKOW NESITEIHHOCTH, ATAIlOB €&
pPa3BUTUS M 3HAYMMOCTH JJI1 Pa3BUTUS ITUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupda,  NpUuMeHeHue  J0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABJIATH M XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTpEeNeNCHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
KJaccu(UKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpPUHHMMATh, (OPMYJIMPOBATbH U  MPEeOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, AaHHBIX, HAONIOACHUSIX U YTBEPXKICHMSIX;



npemjiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUNH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS Y BBIBOJIBL;

e BBIOMpaATh CHOCOO pelmieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEIIeHUs, BbHIOMpATh HauOoJiee NOAXOAAIUNA C Y4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTebcKue AeiicTBUS:

e HCIOJIb30BaTh BOIMPOCHI KaK HUCCIEAOBATEIIbCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBaThH  THIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOAUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOLIECCA, @& TAKXKE BBIIBUTAThH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(GOPMAIMHU, NAHHBIX, HECOOXOMUMBIX IS OTBETa
Ha BOTIPOC U ISl PEIICHUS 331a4H;

e BBIOMpaTh HWHPOPMAIMIO U3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M GOPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, TIPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecneuusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIEHH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHayora, OOHapyKMBaTh pa3jInuUe€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBISITh ~ pEe3yJNbTaThl  pEIlIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI padbOT, JOTOBApPUBAThLCS, 00CYKAATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYk1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[I03HABATEJIbHOW pediieKcuu Kak OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3ylibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHXKEHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath MNOHATUAMHU: TOUYKA, IPsIMAasi, TUIOCKOCTb.

[IpuMeEHATH aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuguimpoBaTs B3aUMHOE pACHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIM MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JJis
kjnaccuukanuu  (BBIMYKJIbIE W HEBBINYKJIble MHOTOIPAaHHUKH; MPAaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenuIeabl).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh ceyYeHUss MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIOJIHSTh
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarpb 3a1aun Ha HaxOXJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEHICHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pasliaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJIAPTHBIX ~MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMpPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMH: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHs CTePEOMETPUUECKHUX
3a/1a4, MPEANOIararoluX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHMS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBaTh MNOHATHSIMHU: LMJIUMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
HWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimposaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Borancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (pOpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbraucnsTe COOTHOLIEHHUS MEXIYy IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOI00HBIX TEI.



N3o06paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PpUrypax, MpEeACTaBICHHYIO Ha yepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOEHHsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpuMeHATh NpaBUiIo napajuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE IPOM3BEACHUE, paCKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATe reomMeTpuueckue (aKThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUA PUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Peware mpocreiine reoMeTpUYeCKUE 3a/1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemarp 3amauM Ha [I0KA3aTesIbCTBO MATEMATHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTs NpocCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENO0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmorexa [JOK
! Baenierue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NMPSAMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IlepneHquKyISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 VYrisl MeXy NPSMBIMU U INIOCKOCTSMH 10 1 hits://m_edsoo.r/1 €209e37
Bbu6mmoreka [JOK
> MrororpanHHuiH 1 ! https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
6 OOBEME MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEeUueHHUs], pACCTOSIHUS U YTJIb 4 | bubamorexa [IOK
P ' s Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumeHoBaHue pa3jaesioB U TeM nuppoBbIe
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Bbubnuorexa [JOK
! Tena Bpareris 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 O0BEub Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [IOK
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06061IeHNE, 7 | bubnuotexa [JOK
cucTeMaTu3anug 3HaHUuU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacos JJIeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kourpoasnsie | IIpakTnuecku
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHHU:
TOYKA, IpsiMasi, TNIOCKOCTb,
nmpocTpaHcTBO. IIpaBuima
1 1/1506 I;)KeHI/IH Ha pI/IC HKaX: 1 bubmorexa HOK
P puey o 04.09.2025 | https://m.edsoo.ru/aecc77cd
M300paKeHHS TUIOCKOCTEH,
MapajuieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
ITonsaTnA: nepecekaromuecs
2 IIOCKOCTH, TIEpEeCEKAIONTHEeCsT IpsaMas 1 bubmorexa LOK
> TP Hl p 05.09.2025 | https://m.edsoo.ru/2d8a9¢99
1 IJIOCKOCTh
[TonsTua: nepecekarouuecs
3 IUIOCKOCTH, IIEpeCEKaroIuecs npsmas 1 bubmorexa LHOK
> TP Hl p 11.09.2025 | https://m.edsoo.ru/db685¢73
M IIJIOCKOCTH
3HAaKOMCTBO C MHOTOTpaHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuoreka IIOK
PUCYHKaX, Ha IPOCKLUUOHHBIX 12.09.2025 | https://m.edsoo.ru/a63959%ed
yepTexkax
HavanbHbie cBeneHus o kyoe u

5 nupaMue, UX pa3BEPTKU U MOACIIH 1 bubmorexa HOK

PAMIIC, 1x pasBep AT 18.09.2025 |  https://m.edsoo.ru/b30dff38
CeueHrss MHOTOTPaHHUKOB
6 HauanbsHbie cBeieHus 0 KyOe u 1 bu6mmoreka [JOK




NUpaMUJIE, UX Pa3BEPTKU U MOJIETIH.

19.09.2025 | https://m.edsoo.ru/3d8ffd32
CeueHusi MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMATHYECKOM
. MIOCTPOEHUHN CTEPEOMETPHUH: bubnmoreka [[OK
AKCUOMBI CTEPEOMETPHUU U CIEACTBUS 25.09.2025 | https://m.edsoo.ru/Occ5c4fe
U3 HUX
[TonsTHE 06 aKCHOMATHYECKOM
2 MOCTPOEHUU CTEPEOMETPHUU: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPHUU U CIEACTBUS 26.09.2025 | https://m.edsoo.ru/239c8cb4
W3 HUX
[TonsTHE 006 aKCHOMATHYECKOM
9 MMOCTPOEHUH CTEPEOMETPHHU: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPHUU U CIEACTBUS 02.10.2025 | https://m.edso0o.ru/65¢6b106
W3 HUX
[TonsTHE 006 aKCHOMATHYECKOM
10 IIOCTPOECHHUH CTEPEOMETPHUU: bubnuoreka LIOK
AKCHOMBI CTEPEOMETPUU U CIIEICTBUS 03.10.2025 | https://m.edsoo.ru/258fc245
W3 HUX
B3aumHoe pacnonoxeHue npsiMbix B
1 IIPOCTPAHCTBE: MEepeceKaroIuecs, bubmuoreka IIOK
napajuieJbHbIE U CKPEIIUBaIOLIUECs 09.10.2025 | https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniaensHOCTh NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 NapajuieIbHbIC IPSIMbIC B bubnmorexa LOK
i 10.10.2025 | https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MIPSIMBIX
13 [TapanienbHOCTh NPSIMBIX U bubnuoreka LIOK




IIOCKOCTEH B IIPOCTPAHCTBEC:

[TapannensHOCTH OPSIMOH U 16.10.2025 | https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTIbl ¢ COHaNpaBIEHHBIMU bubnmoreka [[OK
CTOPOHAMU 17.10.2025 | https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmoreka [[OK
MPOCTPAHCTBE 23.10.2025 | https://m.edsoo.ru/fe733862
16 Yron Mexay npsiMbIMU B bu6nuoreka [IOK
IIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnuoreka [IOK
napauiesbHbIe MJI0OCKOCTU 06.11.2025 | https://m.edsoo.ru/2e18{255
18 CBoiicTBa napaieNnbHbIX bubnuorexa [JOK
IIJIOCKOCTEN 07.11.2025 | https://m.edsoo.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (Gurypsl Ha IIIOCKOCTH: TETPad[| buommorexa LIOK
P  TETPAIP, 13.11.2025 | https:/m.edsoo.rw/4a28dc02
Ky0, mapaJuienenumnes
. bubnuorexa [JOK
20 II
OCTPOSHUE CERCHIE 14.11.2025 | https://m.edsoo.ru/1d434d0f
N bu6mmoreka [JOK
21 II
OCTpOSHHE cesemt 20.11.2025 | https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo teme
2 "IIpsiMble U IJIOCKOCTHU B bubmuoreka IIOK
npocrpascTse. [IapamiensHoCTh 21.11.2025 | https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IIJIOCKOCTEHN"
[lepneHAMKYAAPHOCTD NPSAMOU U
23 HJ'I(I))CKOCTI/I'}II'IG pHeHI[I/IK 1.?1}1 HbIE bubmorexa TIOK
$Hep YIp 27.11.2025 | https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapanienbHbIE U bu6mmoreka [JOK




NEPHNCHAUKYJIAPHBIC K INIOCKOCTHU

28.11.2025

https://m.edsoo.ru/0ac11¢95

25 [Ipsimble mapasuienbHbIe U bubnuoreka LIOK
TIEPIEHINKYIIAPHBIE K TUIOCKOCTH 04.12.2025 | https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHIuKyIsIpHOCTH bubnuoreka LIOK
MPSIMOM M TUIOCKOCTH 05.12.2025 | https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAuKyJISIpHOCTH bubnuoreka IIOK
IIPSIMOM U TUIOCKOCTHU 11.12.2025 | https://m.edsoo.ru/79165d15
)3 Teopema o npsimoit bubnuoreka [IOK
NEePIEHAUKYISPHON IITIOCKOCTH 12.12.2025 | https://m.edsoo.ru/635¢5087
79 Teopema o npsimoit bubnmoreka [JOK
MEePIECHANKYISIPHOMN TJIOCKOCTH 18.12.2025 | https://m.edsoo.ru/bd37458
30 Teopema o npsmoit bubmuoreka [IOK
MEePIECHANKYISIPHOMN TJIOCKOCTH 19.12.2025 | https://m.edsoo.ru/7d18834b
[leprienuKysip U HAKIOHHBIE:
31 a(iTOSIiI/IGYOT IT)quI/I 0 TUIOCKOCTH bubmmorexa [JOK
p fl ’ 25.12.2025 | https://m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSIMOM A0 INIOCKOCTH
[lepnenauKymnsip ¥ HaKJIOHHBIE:
32 acpcmﬂiHeYOT I;quI/I 0 TUIOCKOCTH bubmmorexa [JOK
P le ’ 26.12.2025 | https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM A0 INIOCKOCTH
[leprieHquKyIsIp U HAKIOHHBIE:
33 aCIzJTO}IiI/IeyOT 1;OIIKH 0 TTIOCKOCTH bubmorexa [OK
P fl ' 09.01.2026 | https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSAMOM J0 MIIOCKOCTH
[lepneHnuKyIsIp U HAKIOHHBIE:
34 acpcmﬂineym iomm 0 ITIOCKOCTH Bubmmorexa [JOK
P f[ ’ 15.01.2026 | https://m.edsoo.ru/dbee22bc
paccTosTHUE OT MPSIMOH 10 TIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY bubnmoreka [[OK
MIPSIMOM U TUIOCKOCTBIO 16.01.2026 | https://m.edsoo.ru/6b61b2b4




16 JIByrpaHHbI{ yroJi, TMHEUHBINA Yol bubnuorexa [IOK
JIBYTPaHHOTI'O yrJja 22.01.2026 | https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN Yol bubnuoreka [IOK
JIBYTPaHHOTI'O yrJja 23.01.2026 | https://m.edsoo.ru/c7c¢777ed
[lepneHqUKyYISAPHOCTB MJIOCKOCTEM:
38 MIPU3HAK NEPIEHIUKYIIIPHOCTU ABYX bubmorexa HOK
% yaip y 29.01.2026 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
[lepnieHqUKyYIAPHOCTD MIJIOCKOCTEM:
39 OpU3HAK NEPHECHIUKYIIPHOCTH ABYX Eubmiorexa HOK
P vp yp y 30.01.2026 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepnieH UKy ASIPHOCTD MJIOCKOCTEM:
40 MIPU3HAK NEPHEHIUKYIIIPHOCTH ABYX Bubmorexa OK
P vp Yp y 05.02.2026 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpEX MepHEeHIUKYIIIPaxX Eubmiorexa OK
P P P yip 06.02.2026 | https://m.edsoo.ru/e4972¢dc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmorexa [IOK
P p p yp 12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX MEPHEHIUKYIIIpaAX Br6moreka OK
P P p yip 13.02.2026 | https://m.edsoo.ru/9f246736
KonTponbHas pabota o Temam
44 "I[lepnieHAMKYISAPHOCTD MPSIMBIX U bubnuoreka [JOK
mwiockocTeil" u "Yribl MeXIy 19.02.2026 | https://m.edsoo.ru/5b971ef3
MPSMBIMH U TUIOCKOCTSAMHM"
[TonsTHE MHOTOTPAaHHHUKA, OCHOBHBIC
3JIEMEHTBI MHOTOTPAaHHUKA,
45 BBEINTYKJIbIE M HEBBIITYKIIBIE Br6moreka OK
Y Y 20.02.2026 | https://m.edsoo.ru/2d24e873

MHOTOI'paHHUKH; Pa3BEPTKA
MHOT'OI'paHHUKA




[Tpu3ma: n-yronbHas npu3ma; rpaHu
Y OCHOBaHUS PU3MBL; TIpsIMast U

bu6mmoreka [JOK

46
HAKJIOHHAs MIPU3MBIL, OOKOBAs U 26.02.2026 | https://m.edsoo.ru/b4ad63ad
IIOJIHAsl TOBEPXHOCTh IPU3MBI

47 [Tapannenenumnen, npaMOyTroJIbHBII bubnuorexa [JOK
napasuieJIenuIe]] U €ro CBOMCTBA 27.02.2026 | https://m.edsoo.ru/8a7be683
[Mupamuga: n-yromapHasi mupaMua,

I'paHy ¥ OCHOBAHUE TTMPAMHU/IBL;
48 61())K0Ba$[ U TIOJTHAast HOBIG) XHOCTh buommorexa LIOK
P n 04.03.2026 | https://m.edsoo.ru/fblcd0as
MTUPaMU/IbI; IPABIIIbHAS U yCEUEHHAS
nupamuzia
[IpaBuIbHBIE MHOTOTPAHHHUKH:
MOHSATHE MPABHIHLHOTO

49 MHOTOTpaHHMKA; IPaBUJIbHAS IpU3Ma bubnuoreka LIOK
Y IIpaBUJIbHAS IUPaMUA; 06.03.2026 | https://m.edsoo.ru/074c8865
MpaBHJIbHAS TPEYTOJIbHAS TMPAMUA
Y IPaBWIBHBIA TETpasap; KyO
[IpencraBnenue o MpaBUILHBIX

50 MEOFOF AHHUKaX: oiTaa bubmmorexa LIOK

P - OKTAp, 12.03.2026 | https://m_edsoo.ru/a0fddsbf
JOJIEKa’Ap U UKOCABP.
CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUSI OTHOCUTEIILHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnuoreka LIOK
CUMMETPHUH B IUpaMUaX, 13.03.2026 | https://m.edsoo.ru/b9e777d9
napaiesienunenax, IpaBUIbHbBIX
MHOTOTpaHHHKaX
Brluucnenue 351eMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, AUaroHaIu bubmmorexa LIOK

P $ Pevpa, A ’ 19.03.2026 | https://m.edsoo.ru/6¢cdbecef

YTJIBIL




[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUILHON

53 UpaMUIbl, TEOpEeMa O TUIOIIAIH bubmorexa [OK
P \,H > TEOP Hl 8 . 20.03.2026 | https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MUPAMHU/IBI
[Tmomaae 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTHU MPSAMOM
54 MIPU3MBI, TUIONIAb OCHOBAHMI bubmorexa HOK
P ’ Haa . ’ 26.03.2026 | https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOU MOBEPXHOCTH
IIPSMOU IPU3MBI
55 KonTponbhas pabota no teme bubnmoreka [JOK
"MHororpaHHuku" 27.03.2026 | https://m.edsoo.ru/a95f5c¢04
N bubnuorexa [JOK
36 Torsmie 06 0bnEme 08.04.2026 | https://m.edsoo.ru/7ad0020b
N bu6mmoreka [{OK
37 OOBEM mHpavH/Ib: 10.04.2026 | https://m.edsoo.ru/235171b3
N bubmuoreka [IOK
>8 OOBEM mHpavHb! 16.04.2026 | https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 OOBEM mHpavH/ib! 17.04.2026 | https://m.edsoo.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mHpavH/Ib: 23.04.2026 | https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 O06BEM IPU3MBI 24.04.2006 lélttos://m.edsoo.ru/7985360
N bubmuorexa [JOK
62 OOnEM mpH3MEI 30.04.2026 | https://m.edsoo.ru/1e053890
63 O0BEM IPU3MBI bubmuoreka [JOK




07.05.2026

https://m.edsoo.ru/482d3f51

64

KonTponbhas pabota no teme
"OOBEMBI MHOTOTPAaHHUKOB"

14.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/28a6573c¢

65

[ToBTOpenue, 0600IICHNE
CHUCTEeMaTU3alus 3HAHUM.
[Toctpoenue ceuenuii B
MHOTOTPAaHHHUKE

15.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IICHNE
cUCTEeMaTU3alus 3HAHUM.
Brruucienue paccTossHUAN: MEXY
IBYMsI TOUKaMH, OT TOUKH J10
MPSAMOM, OT TOYKH J10 TIFIOCKOCTH,
MEKIy CKPEIIUBAIOIUMUCS
MPSIMBIMU

21.05.2026

Bbu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

67

Hrorosas kKoHTpOJIbHAS paboTa

22.05.2026

but6mmoreka [JOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 06o0IIEHNE
CUCTEMaTH3aINs 3HAaHUH.
Brrunciienue yriioB: Mexmay
CKPEITUBAIOIIUMHUCS TIPSIMBIMH,
MEXK]ly TPSIMOM U IJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TUIOCKOCTSAMH

22.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/56765e8b

OBUIEE KOJIMYECTBO YACOB I10
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11 KIIACC

Konu4yecTBo 4yacoB DJIEKTPOHHBIE
Ne Hara ungposbie
Tema ypoka Kontpoasubie | IlpakTudyecku
n/n Bcero U3YyYeHHS o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypchbl
Cdepa u map: ueHrp, paauyc,

1 HaMeTp; MIoIIaab MOBEPXHOCTU 1 bubmorexa LHOK
s P> taa P 05.09.2025 | https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl u

2 TUIOCKOCTH; KacaTellbHas TUIOCKOCTh 1 bubmmorexa [JOK

’ 12.09.2025 | https://m.edsoo.ru/bed12a43
K chepe; mmomanas chepol

3 N3o0pakenue cdepsl, mapa Ha | bubnuoreka [IOK
miockocT. CeyeHus mapa 19.09.2025 | https://m.edsoo.ru/be15{712
Hunmuaaprdeckas TOBEPXHOCTD,

4 oOpa3yrolye HUIMHIPUYECKON | bubmuorexa [JOK
MOBEPXHOCTH, OCh IIWJIMHIPUYECKOM 26.09.2025 | https://m.edsoo.ru/6054b8¢1
MMOBEPXHOCTHU
HunwaIp: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yrollas 1 och; | bubnmoreka [JOK
IUIoIa s OOKOBOM M IIOJIHON 03.10.2025 | https:/m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o0pakenue mumHIpa Ha
iockocTH. Pa3BépTka mumuHapa.

6 CeueHus UITUH, pa (HJ‘II:)CKOCfII?IO 1 bubmmorexa [JOK

B . AP ’ 10.10.2025 | https://m.edsoo.ru/016e25eb
MapajuIeIbHOW HITH
MePIEHANKYIISIPHON OCH ITWJIHH]IPA)
7 Konunyeckas moBepXHOCTb, 1 bubnuorexa [JOK




o0pa3yroline KOHUIeCKOn

MOBEPXHOCTH, OCh U BEPIIIMHA 17.10.2025 | https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
Konyc: ocHoBaHue 1 BeplInHa,
8 oOpa3zyromas 1 0Ch; IUIONIAh bubmorexa LOK
PEBYE . 24.10.2025 |  https://m.edsoo.ru/897dd3b2
OOKOBOM M MOJTHOW MMOBEPXHOCTH
VYceu€Husiii KOHyC: 00pa3yronme u
9 BBICOTA; OCHOBaIi]I/ISI u gOKzBaH bubmmorexa LHOK
’ 07.11.2025 | https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.

10 Ceuenus koHyca (TIIOCKOCTHIO, bubmuoreka [JOK
MapajuiebHON OCHOBAHHUIO, U 14.11.2025 | https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOIAIIEH Yepe3
BEpILNHY)

1 KoMOunanus ten BpaiieHus u bu6mmoreka [JOK
MHOT'OI'PaHHUKOB 21.11.2025 | https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OIUCAHHBIN OKOJIO

12 cdepsl; chepa, BIUcaHHas B bubnuoreka LIOK
MHOT'OT'PAHHUK UJIU B TEJIO 28.11.2025 | https://m.edsoo.ru/0b136158
BpallIeHUs

13 [Tonstue 06 06BEMe. OCHOBHEIC bubmuorexa [JOK
CBOICTBa 00BEMOB Tell 05.12.2025 | https://m.edsoo.ru/26a03{b7

. bu6mmoreka [JOK
14 06
PEM LIITHIAPA, ROHYCd 12.12.2025 | https://m.edsoo.ru/5513d87b
N bubmuoreka [JOK
15 06
BEM mapa 1 oA, chepp! 19.12.2025 | https://m.edsoo.ru/d189bde2
16 [Tono6HbIe TENna B IPOCTPAHCTBE. bubnuoreka [IOK




COOTHOIIICHUS MEXTy TUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMH 19.12.2025 | https://m.edsoo.ru/810cfleb
MOOOOHBIX TEN
17 KonTponbhas pabota no temam bubnmoreka [[OK
"Tena Bpamenus" u "O0bembI TEN" 26.12.2025 | https://m.edsoo.ru/4a33a8ab
13 BexTop Ha MJI0CKOCTH U B bubnuorexka [IOK
MPOCTPAHCTBE 09.01.2026 | https://m.edsoo.ru/5caefclb
19 CloxeHne ¥ BEIYUTaHHUE BEKTOPOB bubmorexa HOK
P 16.01.2026 | https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorexa TIOK
P 23.01.2026 | https://m.edsoo.ru/dee379¢b
Paznoxenue Bexropa 1o tpém
21 HEKOMILJIAaHAPHBIM BEKTOpaM bubmorexa TIOK
P pant. 30.01.2026 | https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenne 3amay, CBA3aHHBIX C
22 IpUMeHEHHUEM TIPaBUII IEHUCTBHIH C bubmorexa LOK
P P 06.02.2026 | https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopannaTHO-BEKTOPHBINA METO
23 I I/Ip CIlICHUHU reOMef HYECKUX bubmiorexa HOK
PP P 13.02.2026 | https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunatsl Bextopa. [Ipocreiimmue 20.02.2026 | https://m.edso0o.ru/48db7058
3a/1a4yu B KOOPJAMHATAX
VYron Mexay BEeKTOpaMH.
25 CkansipHoe npou3BeieHre bubmorexa HOK
P P 27.02.2026 | https://m.edsoo.ru/725¢effc4
BEKTOpPOB
26 Beluucienue yrios Mexny bubnuoreka LIOK




MIpsAMBIMHA U INIOCKOCTAMHA

06.03.2026

https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BexTophl 1 KOOPAUHATHI B bubmmorexa [OK
" 13.03.2026 | https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHue, 06001IEHNE U

73 cHUCTeMaTHu3aIus 3HaHUH. bubmuoreka [IOK
OcHoBHbIE QUTYPBI, PaKTHI, 20.03.2026 | https://m.edsoo.ru/1780baSd
TEOpEMBI Kypca TUIaHUMETPUN
[ToBTOpenue, 00o0IIeHNE U

29 cUCTeMaTH3alys 3HAaHUM. bubmuoreka [JOK
OcHoBHbBIE GUTYpPBI, (HaKTHI, 27.03.2026 | https://m.edsoo.ru/078cd 184
TEOPEMBI Kypca TUIAaHUMETPUN
[ToBTOpenue, 0000IIEHNE U

30 cucTeMaTu3alus 3HaHUK. 3a1auu bubmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX 10.04.2026 | https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEeHME, 0000IIEHNE 1

31 CUCTEMAaTH3alNs 3HAaHUU. 3a/1a4n bubnuoreka [JOK
TUTAHUMETPHUH U METOJIbI UX 17.04.2026 | https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHnue, 06001IeHNE U

1 CHCTEMAaTH3alMsI 3HAHUM. bubmuorexa [JOK
OcHoBHbIE QUTYpBI, HaKTHI, 24.04.2026 | https://m.edsoo.ru/74b2ad91
TEOpEMBI Kypca CTepeOMETPHUH

bu6mmoreka [IOK

33 Hrorosas korTponbHas padota 15.05.2026 | https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEeHue, 06001mIeHNE U bubnuoreka LIOK
cucTeMaTu3alus 3HaHui 22.05.2026 | https://m.edsoo.ru/f465d10e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIACC

Kon

NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTe/ILHOI NPOrpamMMbl CpelHero 001ero o0pazoBaHus

7 I'eomerpus
7.1 OrnepupoBaTh MOHATUAMH: TOUKA, MPSMast, IJIOCKOCTh
75 [IpumMeHsATh aKCUOMBI CTEPEOMETPUM U CIICJCTBUS U3 HUX MPU PEIICHUU
. TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MNOHATUSAMH: MAPALIEIBHOCTh U NEPHEHAUKYJISIPHOCTh
' MPSIMBIX U IJIOCKOCTEH
74 KnaccugumnmpoBars B3auMHOE pacIioyiOKEHHE MPSIMBIX M TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBath NOHATUSMU: JBYI'PAHHBIN yroJ, TPaHU JBYI'PAHHOIO yIJia,
7.5 pedpo IBYIpaHHOTO YIJia, IMHEWHBINA YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JIBYTPaHHOro yria
6 OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHMK, BBIMYKIIBIA M HEBBITYKIbBIT
‘ MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOI'PAHHUKA, IPABWIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHHMKOB (MHUpamMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenume, Kyo)
KnaccuduimpoBath  MHOTOTpaHHUKH, BBIOMpass  OCHOBaHUS s
. KiaccupuKanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOIPAHHUKH, TMPSIMbIE U  HAKJIOHHBbIE MPHU3MBL,
napasuIeNeuIe /bl )
79 OnepupoBatb MOHSATUSIMU: ceKyIas IJIOCKOCTB, CEUeHue
' MHOTOT'PaHHUKOB
710 OOBACHAT, NPUHIUIBI  TOCTPOEHUS  CEUEHUl  MHOTOIPAaHHUKOB,

HCIIOJIB3YA MCTO CJICOB

7.11

CTpOI/ITB CCUCHUA MHOI'OI'paHHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaXO0XKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO 0Opasnam
WIM aIropuTMaM, IPUMEHSS HM3BECTHBIC AHAIUTUYECKHE METONBI IIpU
pelIeHUH CTaHJApTHBIX MATeMAaTHMYECKUX 3a7a4 Ha BBIYUCIICHHE
pPacCTOSIHUM MEeXAY ABYMs TOYKaMHU, OT TOYKH 10 IPSIMOM, OT TOUKH N0

IIJIOCKOCTHU, MEXKAY CKPCHIUBAOIMIUMUCS ITPAMBIMUA

7.13

PemraTs 3aga4i Ha HaXO0XACHHUEC I'COMCTPUYCCKNX BCIWYHH I10 o6pa3uaM
I ajiropuTMaM, NPUMCHSAA H3BCCTHBIC AHAIMTUYCCKHUEC MCTOIbI IIPpU
peICHUN CTaHAAPTHBIX MATEMAaTHYCCKUX 3adad Ha BBIYMCIICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMUCA TIPAMBIMU, MCEKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Beraucnsate 00BEMBI M TUIOMIATU IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupaMua) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY IJIOILAIIMU MMOBEPXHOCTEMH, o0BEMamMu 0T0OHBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTb IOHATHAMUA: CUMMCTPHUSA B HPOCTPAHCTBEC, LHCHTP, OChb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTypHI

7.16

W3Bnekatb, NpeoOpa3oBbIBATE M WHTEPHPETHPOBATH HH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

[TpumeHsTh reomMeTpruecKue (GaxkThl IJs PeIICHHs CTEPEOMETPUUYECKHIX
3a[a4, NPEANOJAralolluX HECKOIBbKO INAroB PEHICHMs, €CIH YCIOBHS

MMPUMCHCHUS 3a1aHbI B SIBHOU (I)OpMe

7.18

HpI/IMeHHTL HpOCTCfII.HHG OporpaMMHBIC CPEACTBA W 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

[IpuBOoANTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

JKU3HH, pACIIO3HABATDh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHSTDH MMOTyYeHHbIE 3HAHUS HAa MPAKTHKE: aHAJTH3UPOBATh peabHbIC
CUTyalldd U NPUMEHATh H3yYEHHBbIE IOHATHUA B IpOIlecce IOHCKa
peleHus MaTeMaTHYeCKU c(opMyIMPOBAHHON pooJIeMBl,
MOJIETTMPOBATh peajlbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
IIOCTPOCHHBIE MOJEIHM C MCIOJb30BAaHMEM I'€OMETPHUUECKUX MOHATUH U
TEopeM, ammapara ajareOpsl, pelaTh MPaKTUYeCKHe 3a7auu, CBA3aHHBIC C

HaXO0XXIACHUEM I'COMCTPHICCKUX BECINYHH




11 KITACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI CpeHero oo1ero o0pa3oBaHus
pe3yJabrara
6 I'eomerpus
OnepupoBaTh NOHATUSAMU: IIJIMHAPUYECKas: TOBEPXHOCTb, 00pa3yrolue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LMIWHAP, KOHMYECKas IOBEPXHOCTb,
' oOpa3yolye KOHMYECKOH  IMOBEpPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaleHus (LIMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MOTYYSHUS TEJl BPALICHUS
6.4 KrnaccudumnmpoBaTs B3aUMHOE paclofiosKeHUE Cephl U MIIOCKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBONM CETMEHT, OCHOBAaHUE CEIMEHTA,
6.5 BBICOTA CETMEHTA, IIApPOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
1IapOBOTO CJI0SI, HIAPOBOM CEKTOP
6.6 Beruncnsate 00BbEMBI W TUIOMIAAM TOBEPXHOCTEH TeNm BpaIlCHHUS,
' reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMYJT
OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BIIMCAaHHBIA B cdepy u
6.7 OIMCAaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJI0
BpalleHUS
63 BbluncnsTh COOTHONIEHHS MEXIy IUIOHIaJIMU TOBEpXHOCTEH U
' 00bEMaMu MMOAOOHBIX TEI
6.9 N300pakaTh n3ydaemble GUIYpBl OT PYKH M C NMPUMEHEHHEM HPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BoinonHATe (BBIHOCHBIE) IUIOCKHE 4YEPTEXH M3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpXY, COOKY, CHH3Y; CTPOMTb CEUEHHUS Tel
BpallleHUs
W3Bnekarb, MHTEPHPETUPOBATH M NPeoOpazoBbIBaTh HH(GOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MNpPEICTaBICHHYI Ha
yepTeKax U pUCyHKax
[IpumensTh reomeTpuyeckue (QaxThl A PELICHHUS CTEPEOMETPUUECKHUX
6.12 3a/a4, MPEAIOJIaraloliuX HECKOJIBKO IAroB pELIEHMs, €CJIH YCJIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OnepupoBath NOHSATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BoimonssaTs HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BbBIYUTAHUSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6T)$[CH$ITI), KakKHMH CBONCTBAMH OHH

00J1a1ar0T

6.15

[IpumeHsTH paBUIIO Napasuieenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHAMU: ACKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroiax Mexay BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomutbh cymMMy BEKTOPOB M IIPOHU3BEIEHUE BEKTOPA HA YMCIIO, YIOJl
MEXIY BEKTOPAMHM, CKAJIIIPHOE MPOU3BEACHHUE, PACKIIabIBaTh BEKTOP 10

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemrats HpOCTCfII.HPIG TCOMCTPHUYCCKUC 3aJa4ud Ha NPUMCHCHUC

BEKTOPHO-KOOPAWHATHOTI'O ME€TOda

6.20

Pemrats 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUN U
HaxXOXKIACHUEC I'COMCTPUUCCKHUX BCIUYHH IIO 06pa3uaM HJIN aJITOpUTMaM,
IIPpUMCHAA HU3BCCTHBIC METOABI npu PEIICHUA CTaHAapTHBIX

MAaTCMaTHYCCKUX 3a1a4

6.21

[IpumensTh mpocTeiiye NporpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPECOMCTPUICCKUX 3a1a1

6.22

HpI/IBOI[I/ITB IIPUMCPLI MAaTCMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpuUpoac u

KHU3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBEC

6.23

[IpumeHsTh NONy4YEHHbIE 3HAHHUA Ha IIPAKTUKE: AHAJIU3UPOBATH
peanbHble CUTyallUM W INPUMEHATh W3YyYEHHBIE IMOHATHA B IpoLecce
MONUCKA pELICHUs MaTeMaTu4ecku c(hopMyIupoBaHHON MpoOIEeMBI,
MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE '€OMETPUHU, MCCIIEI0BATh
MIOCTPOCHHBbIE MOJIENM C MCIOJIb30BAaHUEM TI'€OMETPHUYECKUX MOHATHH U
TEopeM, amnmnapara ajareopbl, pemaTh NpaKTHYEeCKUE 3a7auu, CBSI3aHHbIE C

HaXO0XIACHUEM I'€COMETPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kox

IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

I'eomerpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMaTH4YECKOM  IMOCTPOCHHHM  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEpECEKarolIuecs,
napajyieIbHbIE ¥ CKpenuBaromuecss npsiMbie. [lapaninenbHOCTh MPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajlieJbHblE TMpsSMble B  MPOCTPAHCTBE,
MapauieIbHOCTh TPEX MPSAMBIX, MapauIeNbHOCTh MPAMON U IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXKAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEHN: MapaulebHbIE IIJIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [lpocreifmue mpocTpaHCTBEHHBIE (UTYpPHI HA TIOCKOCTH: TETPadap,

Ky'6, napajijieJICIrIic [, IOCTPOCHUC CeUYCHUI

7.3

[lepneHIUKYISIpHOCTh MPSAMOM M IUIOCKOCTU: TEPHEHAUKYJISIPHBIE TIPSMBIE B
IPOCTPAHCTBE, MPAMBIE MapalJIeIbHbIE U MEPIEHIUKYISIPHbIE K MIIOCKOCTH, IPU3HAK
NEPIIEHIUKYJIIPHOCTH IPSIMOMN U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHANKYIISIPHON
IUIOCKOCTH. YTJIbI B TMPOCTPAHCTBE: YIOJd MEXKIy IMpsMOM U IUIOCKOCTHIO,
JBYTpaHHBIA yToJI, JHMHEWHBIH yros JAByrpaHHoro yria. [lepnenaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IIJIOCKOCTH, PAacCCTOSHHUE OT MpPSIMOM [0
IUIOCKOCTH, MPOEKIMs (Urypsl Ha IUIOCKOCTh. [leprneHanKynapHOCTh MIOCKOCTEH:
NpU3HAK  TNEPHEHIUKYJISIPHOCTH  JABYX  Iulockocted. Teopema o  Tpéx

NEPIEHANKYIIAPax

7.4

[loHsiTHE MHOrOTpaHHHKAa, OCHOBHBIE 3JEMEHThl MHOIOTPaHHUKA, BBINYKJIbIE M
HEBBIITYKJIbIE MHOIOTPAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yroibHas
npusMa, TpaHU U OCHOBAHMS TNPU3MBI, MpsAMas W HAKJIOHHAas NMPHU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH Npu3Mel. [lapannenenumes, IpsAMOYToJIbHbIN HapalIeeIUIe]]
U ero coucrsa. [Iupamuna: n-yroiapHas NUpaMuaa, TpaHd U OCHOBAHKME NTUPAMUbL,

OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMMJIbI, IPAaBUIbHAS M YCEUEHHAs] MUPAMMJIA.




DneMeHThl Mpu3Mbl M mHpamMuabl. [IlpaBuibHBIE MHOTOTPAHHUKH: TIOHSITHE
NpaBUILHOTO MHOTOIPAHHMKA, MpaBUJIbHAs MpU3Ma W MpaBWJIbHAs MHUPAMUIA,
NpaBWIbHAs TPEYrojbHas MUpaMKia U MpaBUIbHBINA TeTpadap, KyO. [IpeacraBnenue
0 TMPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTajyAp, AOAEKa’dAp U uKocadapyrue CeueHus

IMPU3MBbI U TMPAMHIbL

7.5

CumMeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHThI CUMMETPHUH B MUpaMUIax, napaiejenuneaax, npaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Boruncnenne 31€MEHTOB MHOTOTpaHHHMKOB: pé&Opa, auaroHanu, yrisl. [lnomane
OOKOBOM MOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH MPSAMONW MPU3MBI, ILJIOLIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOH IMOBEPXHOCTH NpsIMOM npu3Msl. ITnomans 6okoBoit
IIOBEPXHOCTH M TOBEPXHOCTH NPaBWIbHOM NUpaMUAbl, TeopeMa O IJIOLIaIu

yceuénnoi nupamuabl. [lorstue 06 06véme. O6BEM nMupaMuIbl, IPU3MBI

7.7

[Tono6uble Tena B npoctpancTBe. COOTHOIIEHUS MEXKAY IIOLIAIIMU TIOBEPXHOCTEH,

00BEMaMHU ITOTOOHBIX TEN

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[ummHapryecKas TOBEPXHOCTh, 00pa3yIoLie HMINHAPUIECKON MOBEPXHOCTH, OCh
WIMHApUYECKoil moBepxHocTH. LunmHap: ocHoBaHuS M OOKOBasi MOBEPXHOCTH,

o0pa3yromias 1 0Ch, IJIOIAAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konudeckasi moBepXHOCTh, 00pa3yromfe KOHNIECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYeCcKol mnoBepxHocTH. KoHyc: ocHOBaHME W BepuIMHA, oOpa3yolas U OcCh,
Iomaas OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: oOpasyrolue u

BbICOTA, OCHOBAaHUA U OoKOBas MMOBEPXHOCTH

6.3

Cdepa u map: HeHTp, paanyc, AMaMeTp, IUIONIalb NOBEpXHOCTH cheprl. B3anMuoe

PpacroJIOKEHUC C(pepbl 1 IJIOCKOCTH, KacaTCJibHas IINIOCKOCTH K C(pepe, omanab

chepnl

6.4

N3o0pakenue e BpalieHus Ha I0CKocTU. Pa3BEépTka MIMHIpa U KOHYCa

6.5

Kom0unanuy Tten BpalleHHs M MHOTOTPAHHHUKOB. MHOIOrpaHHUK, ONMCAHHBIN

OKOJIO C(I)epbl, C(I)epa, BIIMCAHHAA B MHOT'OT'PpAaHHUK, UJIX TCJIO BpAalICHUA

6.6

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema o0 00BEME

OpAMOYTOJIBHOIO Mapajulenenunena u cneacrsus u3 Heé. OOBEM IMIMHIPA,




koHyca. O0béM mapa u miomanb chepbl

[TogoOubie Tenma B mpoctpancTBe. COOTHOMICHHS  MEXAYy  IUIOHIAISIMHU

67 MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI
6.8 Cevenuss nuMaMHApa (MapauielbHO W MEPHEHAMKYJSIPHO OCH), CEUeHHsl KOHyca
' (mapanenbHOE OCHOBAHUIO M MPOXO/IAIIEE Yepe3 BEPILINHY ), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0XKEHME M BBIUUTAaHHE BEKTOPOB.
6.9 YMHOXkEHNE BEKTOpa Ha 4ncio. Pa3noxeHne BeKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. IIpaBuno mapamutenenunena. Pemenue 3amay, CBA3aHHBIX €
IIPUMEHEHUEM IIPABUJI IEUCTBUI C BEKTOPaMU
[IpsimoyronbHast cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTopa.
6.10 [Tpocreiiiine 3agaun B KOOpAMHATaX. YTrosl Mexay Bekropamu. CkanspHoe

IMPOU3BCACHNEC BCKTOPOB. Brraucnenme YIJI0B MCXKAY HNPAMBIMU M INNIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELIEHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaAM OCBOEHHUSI
NpoBepsieMOro OCHOBHOI1 00pa30oBaTe/IbHON MPOrpaMMBbI Cpe/IHero 0d11ero
TpeGoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, ITOPUTMAMH pEIICHUS 3aJad;
yMeHue (opMyIMpoBaTh W ONEPUPOBATH TOHSATHSIMHU: OIpEICIICHHE,
aKCMOMa, TeopeMma, CIEACTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIbHBIE (DOPMYITUPOBKHU; TPUMEHSTh UX; YMEHHE (OPMYITUPOBATH
00paTHOE W IMPOTHUBOIIOJIOKHOE YTBEP)KICHUE, NMPHUBOIUTH NPHUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MaTeMaTH4eCKOW WHIYKIUY;
NPOBOANTH JOKa3aTeJbHBIE PACCY’)KACHUS TPH pPELICHUH 3ajaad,
1 OLICHUBATh  JIOTMYECKYI0  NPAaBWIBHOCTb  PACCYXJICHUH;  yMeHue
OTIEpPHPOBATH TMOHATUSMHU: MHOXECTBO, MOJMHOYKECTBO, OMEpAIlH Hall
MHO)KECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar Juis OIMCAHUsI PEeAIbHBIX TPOIIECCOB U SBJICHUN U TIPU PEIICHUU
3a7a4, B TOM 4YHCIE U3 JPYruX Y4YeOHBIX IIPEIMETOB; yMEHHE
OTIepUPOBATH MOHATHIMHU: Ipad, CBA3HBINA Tpad, aAepeBo, LUK, rpad Ha
IUIOCKOCTH; YMCHHE 3a/aBaTh W ONKHCHIBaTh Tpadbl pa3THIHBIMU

crioco0amu; UCHOJIb30BaTh Ipadbl IPU PEIICHUH 3a/1a4

2 YMeHue onepupoBaTh MOHATUAMU: HATyPAJIBHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM IIOKA3aTesieM, KOPEHb HATYPAIbHOW CTEIIEHHU, CTEIICHb
C palMOHAJbHBIM  MOKa3aTejleM, CTeNeHb C  JIeWCTBUTEIbHBIM
mokaszareneM, JIorapuM UYWCiIa, CHHYC, KOCHHYC M  TaHTEHC
IIPOU3BOJIBHOTO YHUCJA, OCTATOK I10 MOZYJIIO, PALMOHAJIBHOE YHUCIO,
UppalMOHAJIBHOE  YHUCJIO,  MHOXXECTBA  HATypajbHBIX,  LIEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCENI; YMEHHE HCIIOJIb30BAThH
NPU3HAKU JIeIMMOCTH, HAaMMEHBIIMN OOLIMH JenuTenbh M HauMEHbIlee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemieHuu 3aaay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMU ~ CUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBITIOJIHATH BBIYUCIICHHE 3HAUCHUH M TPeoOpa3oBaHMs BBIPAKEHUH CO

CTENeHsMH MW JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PANMOHATBHBIX

BLIpa)KeHHfI; YMCHHC OHNCPUPOBATH MOHATUAMM: TTOCJICHOBATCIBHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpHYECKas mporpeccus,
OeckOHEYHO yObIBarOIlas TeOMETpHuYecKas IPOTPeccHs; yMEHHE
3aJaBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJE C TIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yucia, ¢opmMa 3aluCH  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TpUTOHOMETpUYecKass M  anreOpandeckas); yYMEThb  IPOHM3BOJIHUTH
apupMeTHYeCKHe JEMCTBUS C KOMIUICKCHBIMH YHCIaMM; IHPUBOAUTH
IPUMEPBl  HCIOJIB30BAaHUA  KOMIUIEKCHBIX — YHCEJ;  OIEpPUpPOBATh
NOHATUAMHU:  Marpuna 2x2  w  3X3, onpenenuTenb  MaTpPHIBL,

T COMeTpI/I“ICCKI/II\/’I CMBICJI OIIPCACIIUTCIIA

YMeHue OmnepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNIbHbIE, CTENEHHBIE, JorapupMUuecKue, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHKE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, DPABHOCUIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE peEllaTh YpPaBHEHWS,
HEpPaBEHCTBA W CHUCTEMBI C IOMOIIBIO PAa3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIs PEUICHUS MAaTEeMAaTHYECKUX

3a7la4 ¥ 3aaa4 U3 pa3/IMIHbIX obnacrei HAaYKU U peaﬂBHOﬁ KHU3HU

YMeHue onepupoBaTh HOHATHSAMU: (QYHKUUS, YETHOCTh (DYHKIMH,
NEePUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTb (PYHKIIUH, MOHOTOHHOCTH
GyHKUIMH, 3KCTpeMyM (GYHKLIMH, HauOoJbIllee U HAUMEHbILIEE 3HAYEHUS
(GYHKLIMU HA IPOMEXYTKE, HepepbIBHAs (YHKIMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAS (DYHKLUHU, TEOMETPUUECKUN U
¢u3uueckuil CMBICT TPOM3BOJHOM, IepBOOOpa3Has, OIpeaeIEHHBIN
UHTETpaJ; YMEHHE HAaXOOUTh aCUMNTOTHI Tpaduka (yHKIHMH; yMEeHHE
BBIUHCIATh IPOU3BOAHBIE CyMMBI, IIPOM3BEIEHHUS, YAaCTHOTO U
KOMITO3UIIMK (YHKIUI, HaXOAUTh YpaBHEHHE KacaTeNbHOW K Tpaduky
(YHKLIMHU; yMEHUE HAXOJUTh IMPOU3BOJIHBIE IIEMEHTAPHBIX (DYHKIMIA;
YMEHHE UCMOJIb30BaTh MNPOM3BOIHYIO JUISI HCCIEIOBAHUS (DYHKIIHIA,
HaxXoAWTh HauOOJIbLIME M HaUMEHbIINE 3HauyeHUs (YyHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIOJIb30BaHUEM ammapara MareMaTH4ecKoro
aHaJIM3a; IPUMEHATH IPOU3BOJIHYIO JUIS HAXOXICHUS HaWIydlIero

pE€IICHUA B HNPHUKIAAHBIX, B TOM YHUCJIC COLHHUAJIbHO-D0KOHOMHUYCCKHX H




bu3MYecKuX 3a7a4ax; HaXOJUTh TUIOMIAAN U 00BEMBI (GUTY C TTOMOIIBIO
WHTErpaja; NPUBOJUTH MPUMEPHl MAaTEMaTHYECKOTO MOJICIUPOBAHUS C

MoMoIIbI0 TuddepeHITnaTbHBIX YpaBHECHUI

VYMeHue onepupoBaTh MOHATUAMHU: Trpaduk (QyHKIMM, oOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (yHKIMA, KBaapaTHYHAsS
byHKIMS, panMoHaIbHAS byHKIMS, CTENeHHas byHKIMS,
TpUroHoMmerpudeckue  (QyHKIMM, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenbHas U Jorapugmuueckas (yHKUUU; YMEHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHUs
rpa¢uKoB (YHKIUH, UCTIONB30BaTh TPAPUKH JJISl U3yUEHHsI TIPOLIECCOB H
3aBUCUMOCTEH, NMPHU PELeHUH 3aJad U3 APYTuX Y4eOHBIX HMPEIMETOB U
3aa4 U3 peabHON JKHU3HU; BBIpaXKaTh (OpMYJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpadukm (yHKOMHA s
pelleHns ypaBHEeHUH, HEPaBEHCTB U 3aJlau ¢ IMapaMeTpaMu; U300paxarb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpaBHEHMHI,

HEPABCHCTB U UX CUCTEM

YMeHHe pemath TEKCTOBBIC 3a/ladd pPa3HbIX TUMOB (B TOM YHUCIE Ha
MPOLICHTHI, AOJU U YacTH, HA JIBIXKEHHE, padoTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33JIa4y U3 00JIaCTH YIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢buHAHCAMM); COCTaBIISATH BHIPAXKCHUS, YPaBHEHHs, HEPABEHCTBA M UX
CUCTEMBbI IO YCJIOBHIO 3a/layH, HMCCJIEJ0BaTh IOJYUYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yNbTaTOB, YMEHHE MOJAEIUPOBAThH
peajbHbIe CUTYallMM Ha SI3bIKE MATEMAaTHUKH; COCTABJISATh BBIPAKCHUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBUIO 3aJayH,
UCCJIEI0BATh IMOCTPOEHHBIE MOJEIU C UCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apH(MeTHIecKoe, MeuaHa,
HauOoJpIlleeé ¥  HAMMEHbIIEEe 3HAYEHHUs, pa3Max, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHWE YHUCIOBOIO0 HaOOpa; yMEHHE U3BJIEKaTh,
UHTEPNPETUPOBATh HH(POpPMALMIO, TPEJICTABICHHYI0 B TaliuIax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOWCTBA PEAJIbHBIX IPOIIECCOB U
SBJICHUH; MPEJICTABIATh HHPOPMALIMIO C IIOMOLIbIO TAOIHIl U TUarpaMM;
UCCIIEI0BaTh CTaTUCTHUYECKHUE [aHHbIE, B TOM YHUCIIE€ C IPUMEHEHUEM
rpadguyeckux METOIOB M  DJEKTPOHHBIX CpEeACTB; rpaduuecku

HCCICA0BAaTb COBMCCTHBIC Ha6J'IIOI[eHI/IH C TINoOMOIbK0 JuarpamMm




paccerBaHUs U TUHEWHOI perpeccuu

YMeHue OmepupoBaTb IOHATHAMU: CIyYalHBIA OIBIT W CIly4aiiHOE
cOOBITHE, BEPOSATHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C MHCIOJIb30BAHUEM TIpaMUeCKUX METOJOB; INPHUMEHATh
(bopMysIBl CIIOKEHHSI M YMHOXXEHHUS BEPOSTHOCTEH, (OpMYIy MOIHOMH
BepoATHOCTH, popmyny bepHymnu, komOuHaTOpHbIe (HaKThl U (OPMYIIBI;
OLIGHUBATh BEPOSATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
MOHATUSAMU: CIlydalHas BEJIMYMHA, PACHpPEIEICHUE BEPOSITHOCTEH,
MaTEMAaTHYECKOE OKUIAHWE, OUCIEPCUS M CTAaHAAPTHOE OTKIOHEHUE
CIly4aliHOM BEJIMYUHBI, (YHKUUU paCHpeleseHHss ¥  IUIOTHOCTH
PaBHOMEPHOTO, TII0KA3aTE€JbHOTO W HOPMAJIbHOIO PpaCHpPEICIICHUN;
YMEHUE MHCIOJIb30BaTh CBOMCTBA W3YYCHHBIX pACHPEACICHUN I
pelleHrs 3aja4y; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIEAOBAaHUN; yMEHHE NPUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCEN B NMPHPOTHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBAThH IMOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHMH, YMCIO TEepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAaKThl U PACCYXIACHUS ISl pElIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJIYYECHHBINA PE3YJIbTAT

YMeHune onepupoBaTh IOHATHUSAMHU: TOYKa, IMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKUA Yro,
JBYI'PAaHHBIA yroj, TPEXIPAaHHBIA Yroj, CKPEUIUBAIOIIMECS IIPSMBIE,
[IapaJuUIEJIbHOCTD U NEPIEHIUKYJIAPHOCTD MPSMBIX U IUIOCKOCTEH, YTroJl
MEXIY IpPSMBIMHU, YTrOJI MEXKIy MNPSIMOM M INIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHHE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHUE UCIIONIb30BaTh IIPH
peleHnn 3a1ad u3ydeHHble (aKThl M TEOPEMbI IUIAHUMETPUHU; YMEHHUE
OLICHUBAaTh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, p€IIATh CBA3AHHBLIC C HUMU IIPAKTUYCCKUE 3aJa9u
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VYMeHue onepupoBaTh MOHATHAMU: IUIOIAAbL (GUIYpbl, 00BEM (QUrYypHI,
MHOTOTPaHHMK, MPABUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIPaHHMKA,
Ky0, mapajulelienunes]l, Npus3Ma, NHpamuaa, ¢urypa U TOBEPXHOCTh
BpallleHUs, LUWIMHIP, KOHYC, LIap, cdepa, Iomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUJBI, MPU3MBI, KOHyCa, IWIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajUleNIeNuNe a, MUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHYyCa M LUIUHAPA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacatomasicss cdepsl, LWIMHApPA, KOHYyca; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHMKA, N300pakaTb MHOTOI'PaHHUKU, (PUTYypbl U MOBEPXHOCTU
BpAILEHUs, UX CEYECHMs], B TOM YHCJIE C IIOMOILBIO dJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSATh CBOWCTBA TEOMETPUUYECKHX (UTYp, CAMOCTOSTEIHHO
(GopMyIMpOBaThH ONpPEENICHHUS] U3y4aeMbIX (UIyp, BBIABUIaTh IT'MIIOTE3bI
O CBOHMCTBAax W MPHU3HAKAX T'€OMETPHUECKUX (HUTyp, OOOCHOBHIBATH WU
onpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio @uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIOJIHUTEIIBHBIC

HOCTPOCHHS

11

VYmMmenne OIICPpHUPOBATH IIOHATUAMMU. ABUXKCHUC B IMPOCTPAHCTBE,
napajuielbHBIA MePeHOC, CUMMETPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TOM00Ms, TOMOOHBIC QUTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPBI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUYCCKUE OTHOIICHUS
Ipu pC€HICHUH 3aJad, HaXOAUTb TCOMCTPUUYCCKHUE BCIIMYUHBI (JIJ'II/IHa,
yroi, Iomaab, o0bEM) TpU pelleHHH 3a7ad W3 JOPYTHX Y4eOHBIX
npeaMEToOB U U3 peaﬂbHOﬁ JKU3HU; YMCHHUEC BBIYUCIIATH TCOMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIONalb, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (HOPMYNBl M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTH MHPAMHUIbI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOMAIL CHEpHI;
00BEM Ky0a, TPSMOYTOJILHOTO Tapasuielenuneia, MUPaMUbl, TPU3MBL,
HWIMHIpa, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

No00HBIX QUTYp

YMenue OIICPpHUPOBATH IOHATHUAMU: NIPAMOYT'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHHUEC BCKTOPA Ha YHUCIIO, PA3JI0KCHUC BCKTOpa II0 6a3Hcy,

12 CKQJSIPHOE IPOM3BEAECHUE, BEKTOPHOE NPOU3BEICHHUE, YIOJI MEXKIY
BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPAWMHATHBIA METO.
JUISL  peUIeHHs] TEOMETPUYECKUX 3aJad M 3aJad JAPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHne BBIOMpATh TOAXOMSIIIMA METOA JUIS PEIICHHs 3a/Javu;

INOHUMAHUC 3HAYUMOCTH MATCMATUKNW B HU3YYCHHU HNPUPOAHBIX U

06HI€CTBCHHI)IX MponeccCcoOB )41 SIBJ'IGHI/II\/'I; YMCHHEC  pacCliO3HaBATb




IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHME IPHUBOIUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUH pPOCCUHCKOW W MHUPOBOU

MaTeMaTUYECKON HayKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Kon

1 Yucna ¥ BBIYUCIICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haky 1€1MMOCTH LEIBIX YHCE

- Pammonanehbple  ynciaa. OOBIKHOBEHHBIE W JECATHYHBIE JpoOM, TPOLIEHTHI,
' OecKOHEYHbIE IEPUOANYECKUE APOoOH

13 Apudmernuecknii KOpeHb HATypaJbHOU cTeneHu. JIeHcTBUA ¢ apudMeTUYECKUMH
' KOPHSIMM HaTypaJIbHON CTENIEHU

14 Crenens ¢ nienbiM nokasareneM. CTeNeHb ¢ pallMoHaIbHBIM MToKazareneM. CBoMCTBa
' CTETEeHU

s CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecaTUUHBIC U HATYypaJIbHBIC JTOTapH(PMbI

JlelicTBUTENbHBIE YHCia. ApupMETHYECKHe ONepanuu ¢ JeHCTBUTENbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BbIUMCIICHUN

1.8 [IpeoOpazoBanue BoIpaKEeHUN

1.9 KomiuiekcHsle yncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 [ensle u 1poOHO-palOHAIbHBIE YPAaBHEHUS

2.2 HppanmoHnanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckne ypaBHEHUs

2.4 [TokazarenbHble U TOTapuPMUUECKUE YPaBHEHUS

2.5 [enbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 HppannoHanbHbie HEPABEHCTBA

2.7 IToka3zarenbHble U JOrapupMUUECKHe HEPaBEHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.1 VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITApaMETpaMu




zil Matpuna cucTeMbl JINHENHBIX ypaBHEHUH. ONpeneauTens MaTpULb
3 @OyHKIMU U TpaduKu
31 Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynxunuu. B3aumHo oOpartHble
' ¢bynkun. YétHele u Heu€THbIe QyHKImu. [leprnoauueckue GpyHkunn
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkiuuu. Hymm  QyHkuum.
32 [IpoMexyTKH  3HAKOMOCTOSHCTBA. IIpoMEXyTKH  MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MHHUMYMbI GyHKuuu. HauOoinbllee M HauMeHblllee 3HA4YEHUE
(GYHKINU Ha TPOMEXKYTKE
13 CrenenHast (yHKIMS C HaTypaJbHBIM M IIeTBIM TIOKa3areneM. EE& cBoiicTBa
' rpaduk. CBoicTBa U rpad)uK KOPHS 71-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u orapupmMudeckas GyHKINH, X CBOMCTBA U TpaduKH
16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkuui. CpoiicTBa  (GyHKUUH,
. HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocmenoBaTeabHOCTH, CIOCOOLI 3a0aHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmerrueckas U reomeTpuyeckas nporpeccur. opmMyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemMaTn4eckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHbIE JIeMEHTAPHBIX (PYHKITHI
[IpuMeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (YHKUUH Ha MOHOTOHHOCTb U
4.2 SKCTpeMyMbl. HaxoxaeHne HauOoJbIIer0o M HAaUMEHBIIETO 3HAa4YeHUs (QyHKIMH Ha
OTpE3Ke
43 [TepBooOpasnas. MaTerpan
5 MHokecTBa U JOTHKa
5.1 MHoecTBO, onepanuy Hajl MHOKecTBaMu. J{narpaMMmel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH




7.2

HpHMHe U IINIOCKOCTHU B ITPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaLICHUS
7.5 Koopaunats! 1 BEKTOpBI




HNOACHUTEJIbBHAS 3AIIMCKA ( BeposSiTHOCTD ¥ CTATHCTHKA)

Pabouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCTh M CTaTHCTHKa»
6a3oBoro ypoBHs misi oOyvaroruxcst 10 —11 kmaccoB pa3paboraHa Ha OCHOBE
®denepalibHOTO  TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO  CTaHAApTa CPETHETo
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABISIEMbIX K MaTeMaTUYECKOMY OOpa30BaHUIO, W TPAJULUNA POCCUUCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMmbl 00€CTIEUYMBACT OBJAJACHHUE KIIFOUEBBIMU
KOMITETEHLIUSMH, COCTaBIISIOIIMMHU OCHOBY JUISl CaMOPAa3BUTUS U HENPEPBIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIHUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

VYyeOnbiii Kypc «BeposiTHOCTh M CTaTHCTHKA» 0a30BOI0 YPOBHS SBIISETCS
IPOJOJIKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1mkoiyibl. Kypc mnpenHasHaueH st (popmupoBaHus Yy OOyYaroIIuXcs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMS POJIU TEOPUM BEPOSITHOCTEM KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHUS CIyYallHBIX COOBITUM, BEJIHYUH U
npoueccoB. [lpu u3zydeHum kypca oOoramaroTcst MNPEACTABICHHS YYalllUXCs O
METOJaX UCCIEA0BAaHNA U3MEHUMBOTO MUPA, PA3BUBAECTCS IOHUMAaHUE 3HAYMMOCTH
M OOLIHOCTM MAaTEMaTHYECKUX METOJIOB IIO3HAHMS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

CopnepkaHue Kypca HanmpaBJi€HO Ha 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MpPU
M3YYECHHHM Kypca OCHOBHOMW IIKOJIBI U HA Pa3BUTHUE NPEACTABIECHUNA O CIIyYaWHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXJIy HUMHU Ha BaXKHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAIOLIETO MUPA.

B cooTBeTrcTBHM € yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeJHEH IIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CIIEyIOIlINEe OCHOBHBIE cojAepxkaTelnbHble JHUHUU: «CrydailHple COOBITUA H
BEPOSATHOCTIY», «CiyyaiiHble BEJIMUMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TIE€OMETPUYECKOTr0 U
OMHOMHAIILHOTO paCIpee/IeHUid 1 3HAKOMCTBO C UX HENPEPbIBHBIMU aHaJOraMu
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIPEACICHUAMH.

Conepxxanue nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTH)  CIIY>KUT
OCHOBOM Jy1s1 (DOPMUPOBAHMSI TPEICTABICHUNA O pacHpeesIieHUH BEpPOSTHOCTEH
MEXAY 3HAUYCHHUSIMHU CIIyYalHBIX BEJIMYMH, & TaKXK€ 3Ta JIMHUA HEOOXOoauMma Kak
0aza I W3yYeHHUsS 3aKOHA OONBIUX YHceNl — (YyHIAMEHTAIBHOTO 3aKOHA,
JAEUCTBYIOIIEITO0 B TNpUPOJE U OOIIECTBE U MMEIOIIEr0 MaTeMaTHYeCKYIo



dopmanuzanuio. Cam 3aK0H OOJIBLIMX YHMCEN Mpeiaraercs B 03HAKOMHUTENIbHOM
(dbopMe ¢ MUHUMAaJIbHBIM HCIIOJIb30BAaHUEM MaTEMATUYECKOro popManus3ma.

Tembl, CBsI3aHHbIE C  HENPEPHIBHBIMU  CIyYaWHBIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHHMAaHHE IIKOJIBHUKOB Ha OMNHCAHUM M HM3YYEHHH CIy4YalHbIX
SBJIEHUI C MOMOILBI0 HENpPephIBHBIX (PyHKIMHA. OCHOBHOE BHUMaHHUE YAENSAETCS
[OKa3aTeJIbHOMY M HOPMAaJbHOMY PAaCHpEENICHUsSM, MPU 3TOM IPEANONaraeTcs
O3HAKOMUTEJBHOE U3Yy4YeHHE Marepuana 0e3 J0Ka3aTeNbCTB MPUMEHSEMbIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BeposSTHOCTP M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | Yac B HEJENI0 B TEYEHUE KaXKJIOro rojga oOydeHwus, Bcero 68
y4eOHBIX YacCoB.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBienne JaHHBIX C MOMOINbIO Tabnuun U guarpamm. CpenHee
apumerrnyeckoe, MeAuaHa, HAuOOJbIIEE M HaWMEHBIIEEe 3HAYCHUS, pa3Max,
JUCTIEPCHUS M CTaHIAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OOPOB.

Crny4aliHble SKCIIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (Ucxonbl). BepodaTHOCTh ciydailHOTO cOObITHS. Ban3ocTh 4acToThl U
BEpOSITHOCTU ~ coObITil.  CilydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepatnuu Haj COOBITUSIMU: NepecedeHre, 00beMHEHUE, TPOTUBOIIOIOKHBIE
coobITus. Juarpammel Dittepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSITHOCTh. YMHOXKEHHUE BEPOSTHOCTEU. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyiia MoHoU BeposiTHocTH. He3aBucumebie COOBITHS.

KomMOunaropnoe npaBuio ymHoxkenus. [lepectanoBku u ¢akropuan. Yucno
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

buHapHBI ciydaiiHbIi ONBIT (MCHBITAHUE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBbIX UCIIBITAHUN bepHyIu.

Cnyuantnas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpenenceHuil, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHU  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHUE, JUCIEPCUs M CTaHAAPTHOE OTKIOHEHUWE. IIpumepsl NpUMEHEHUs
MaTEeMaTHYECKOro OKHUJaHHUs, B TOM YHCJIE B 3ajJladax M3 ITOBCCIHCBHOM >KU3HU.
MaremaTudeckoe oXXujaHue OMHAPHOMW ClydailHOM BeIMYMHBIL. MaTteMmaTH4ecKoe
OXXMJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaTUuecKoe OXUJaHUE U
JUCIIEPCHS T€OMETPUUYECKOT0 1 OMHOMHUAILHOTO pacIpe/eIeHUH.

3akoH OOJBIIUX YHCEI W €ro pojb B HayKe, IPUPOJIC M OOIIECTBE.
Br160opo4HbIii METOT UCCTIEIOBAHMIA.

[Ipumepsl HENpEpBIBHBIX Cy4aHbIX Benu4yuH. [loHSATHE O TIOTHOCTH
pacripenieneHus. 3ajiauu, NPUBOASIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue
0 HOPMAaJIbHOM PACIPEACTICHNM.



INNIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUHA 00YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYyTaMU B COOTBETCTBHM C HX
(YHKIUSMUA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTWKEHUAM POCCUMCKHMX MAaTEMaTUKOB M POCCUHUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C NMPAaKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHHE YCTOMYMBOTO Oy AyIIEro.

JcTeTn4ecKoe BOCIMTAHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHU, paccyxICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HMHTEpecax 37J0pOBOro U 6€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas buznueckas AKTUBHOCTB); (bu3nuecKoro
COBEPILIECHCTBOBAHUS, npu 3AHATHIX CHOPTUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHWH BCEW J>KM3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acCTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaMpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YelIOBEYECKOW NESITEIHHOCTH, ATAIlOB €&
pPa3BUTUS M 3HAYMMOCTH JJI1 Pa3BUTUS ITUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupda,  NpUuMeHeHue  J0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABJIATH M XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTpEeNeNCHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
KJaccu(UKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpPUHHMMATh, (OPMYJIMPOBATbH U  MPEeOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, AaHHBIX, HAONIOACHUSIX U YTBEPXKICHMSIX;



npemjiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUNH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS Y BBIBOJIBL;

e BBIOMpaATh CHOCOO pelmieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEIIeHUs, BbHIOMpATh HauOoJiee NOAXOAAIUNA C Y4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTebcKue AeiicTBUS:

e HCIOJIb30BaTh BOIMPOCHI KaK HUCCIEAOBATEIIbCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBaThH  THIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOAUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOLIECCA, @& TAKXKE BBIIBUTAThH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(GOPMAIMHU, NAHHBIX, HECOOXOMUMBIX IS OTBETa
Ha BOTIPOC U ISl PEIICHUS 331a4H;

e BBIOMpaTh HWHPOPMAIMIO U3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M GOPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, TIPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecneuusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIEHH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHayora, OOHapyKMBaTh pa3jInuUe€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBISITh ~ pEe3yJNbTaThl  pEIlIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI padbOT, JOTOBApPUBAThLCS, 00CYKAATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYk1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a/1aud, BHIOUpATh CIIOCOO pelieHus ¢
YYETOM MMEIOIIMNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TO3HABATEJIBLHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICHUCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3ylibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHXKEHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KJTACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpefHee  apupMETHYEeCKoe,  MeAHaHa,
HauOoJibllIee, HAMMEHBIIIEEe 3HAaUEHUE, pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YalWHBIM SKCIEPUMEHT (OMbBIT) U CIIy4yalHOe
cOObITHE, DJIEMEHTapHOE COOBbITHE (DJIEMEHTAPHBIA HMCXOJ) CIYyYalHOTO OIBITA;
HAXOJHUTh BEPOSTHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITUSIMH,
HaXo/JWTb W CpPAaBHMBATh BEPOSITHOCTH COOBITUH B HW3YUYEHHBIX CIy4yailHbIX
AKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHSA: NEpeceUYEeHUEe M OO0bEAHHEHHE
JAHHBIX  COOBITHH, COOBITHE, TPOTHBOIOJOXHOE JaHHOMY  COOBITHIO;
MOJIb30BaThCs TMarpaMmamu Jiiepa u HOpMyJIOi CI0KEHUS BEPOSITHOCTEU TPH
peleHny 3aaad.

OnepupoBath MOHATUSMU: YCIOBHAsI BEPOATHOCTh, HE3aBHCHUMBIE COOBITHS;
HaXOJIUTh BEPOSATHOCTH C IMOMOIIBIO MPABUJA YMHOXKEHHS, C MOMOIIBIO JepeBa
CJIy4alHOr0 OIbITA.

[IpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI PU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATUSMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpPHUS
UCIBITAaHUHM, yCIeX M HeyJdaya; HaxXOAWTb BEPOSATHOCTU COOBITUH B CEpPHUH
HE3aBUCUMBIX HUCIIBITAHUN 1O TIEPBOT0O yCIEXa; HaXOUTh BEPOATHOCTH COOBITUH B
CEepUHU UCIIbITAHUUN bepHyu.

OnepupoBaTh  MNOHATUSAMH:  CIy4YalHasT  BEJIIMYMHA,  PaCIpEICIICHUE
BEPOSITHOCTEN, TMarpaMmMa pacipeieseHusl.

11 KITACC

CpaBHHUBaTh  BEPOSATHOCTM  3HAYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacIpeneNICHUIO UK € IIOMOIIBIO TUArPaMM.

OnepupoBaTh MOHITUEM MATEMAaTUUYECKOTO OKHUJIAHUS; IPUBOJIUTH HPUMEPBHIL,
KaK IPUMEHSAECTCS MATEMAaTHUYECKOE OXXUJIAHUE CIy4YalHOW BEJIMYUHBI HAXOIUTh
MaTEMaTUYECKOE OKUIAHUE 110 TaHHOMY PacCIIpeIEICHUIO.

HMeTh npeAcTaBieHHEe O 3aKOHE OOJIBILINX YHCET.

NmeTp npencrasiieHue 0 HOPMAJIbHOM PACIPEACICHNM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunvecTBo yacoB JIeKTPOHHbIE
HanMeHnoBaHmne pa3aeoB U TeEM nudpoBbie
Ne i/t P Kontpoubnsbie | IIpakTnyeckue (up )
NPOrpamMMbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypchbl
) [IpencraBieHue JaHHBIX U ONUCATEIbHAS 4 bu6mmorexka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CryualiHble ONBITHI U CIIy4aliHblE COOBITHS,
2 OIBITHI C PABHOBO3MO>KHBIMU 3 1 bubmorexa LOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapPHBIMU UCXO0JIaMU
3 Omnepanuu HaJ COOBITHIIMHE, CIOXKEHHE 3 bu6mmoreka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOATHOCTD, IEPEBO
4 CIIy4aifHOTO OTbITa, (hopMyIIa MOITHON 6 brbmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUI
bubmnoreka [HOK
> DIIeMEHTHI KOMOMHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocae1oBaTeabHBIX UCIIBITAHUI 3 1 bubmmnorexa [TOK
p 4 https://m.edsoo0.ru/e0b7b0f1
7 CayyaiHble BEIMYUHBI U pacipeacaeHus 6 bubmorexa LOK
y pactpen https://m.edsoo.ru/e0b7b0f1
bu6nunoreka [JOK
7 2
8 O0001IeHNEe U cCUCTEMATH3aIMs SHAHUH 5 httos://m.edsoo r/e0bTbOf]
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5

[NPOT'PAMME




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HanmeHnoBaHMe pa3/ie/ioB U TeM uudposbie
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
e padoThbl padoTshI
pecypcsl
MareMatruyeckoe 0>XKHIaHue CITydYailHON bubnmnoreka [JOK
1 4
BEJIMYNHBI https://m.edsoo.ru/5tbeSdcl
) Jucnepcust U CTaHIAPTHOE OTKIIOHEHUE 4 1 bubnuotexa [JOK
CIIy4allHOU BEJIMYMHBI https://m.edsoo.ru/5tbeSdcl
but6mmoreka [JOK
3 3aKoH ombmX dncen 3 ! https://m.edsoo.ru/5fbc5dcel
4 HenpepsiBHbIE CilyyaliHbIE BEJIMUYUHBI ) bubnuoreka LIOK
(pacnpenenenus) https://m.edsoo.ru/5fbe5dcl
bubmoreka [JOK
5 H 2 1
OPMAILHOE PACTPEACICHAA https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenue, 0000IIeHNE U 19 ) bubmmoreka [IOK
cucTeMaTu3anug 3HaHUuU https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acos JJIeKTPOHHBIE
Ne Jlara nudpposLie
Tema ypoka Kontpoabubie | IlpakTudyecku p
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypcsbl
) [IpencraBienue naHHbBIX C | Bbu6mmoreka [JOK
MOMOIIbIO TAOIHI U AUArpaMM 01.09.2025 | https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnueckoe,
MeraHa, HanOoJbIee u
2 HaWMEHbIIIEE 3HAYEHHUS, pa3Max 1 bubmmorexa [JOK
P ’ 08.09.2025 | https://m.edsoo.ru/dd00738d
JUCTIEpCHsi, CTAaHAAPTHOE
OTKJIOHEHHE YMCJIOBBIX HAOOPOB
Cpennee apudmeTnueckoe,
MeAraHa, HanOobIee u
3 HaMMeEHbIIIee 3HAUCHHUsI, pa3mMax 1 bubmmorexa I[JOK
P ’ 15.09.2025 | https://m.edsoo.ru/98645f6¢c
JUCIIepCHsi, CTAaHAAPTHOE
OTKJIOHCHHE YUCJIOBBIX HAOOPOB
Cpennee apudmeTnueckoe,
MeAraHa, HanOobIee u
4 HavMEHbBIIEE 3HAYEHHUs, pa3Max 1 Bubmmorexa [IOK
P ’ 22.09.2025 | https://m.edsoo.ru/7¢9033a8
JUCIIepCHsi, CTAaHAAPTHOE
OTKJIOHCHHE YUCJIOBBIX HAOOPOB
CrnyuaiiHbie SKCIIEPUMEHTHI
5 (OTIBITBI) M CITy4alHBIE COOBITHS 1 bubmorexa [OK
Y ] 29.09.2025 | https://m.edsoo.ru/347¢1b78
DnemeHTapHbIe COOBITHS (MCXOIbI)
6 BepositHOCTB citydaifHOro 1 bubmuoreka [JOK




coObITHs. BeposTHOCTH COOBITHIA B

ONBITaX C paBHOBO3MOKHBIMH 06.10.2025 | https://m.edsoo.ru/64d75244
AIIEMEHTAPHBIMH COOBITUSIMU

. BeposiTHOCTB City4aitHOro bubnmoreka [[OK
coObITus. [IpakTueckas pabora 13.10.2025 | https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHSMU:

2 nepeceveHne, 00beIMHEHNE bu6mmoreka [JOK
COOBITUH, IPOTUBOIOJIOKHBIC 20.10.2025 | https://m.edsoo.1u/221¢622b
coObITud. Jlnarpammsl Ditiepa
Orneparuu HaJ COOBITHSMU:

9 nepecedeHre, 00beAMHEHNE bu6mmoreka [JOK
COOBITUH, IPOTHUBOIOJIOKHBIE 27.10.2025 | https://m.edsoo.ru/cc10cle2
coObITHd. Jlnarpammsl Ditnepa

10 ®dopmyra CII0KEHHUS BEPOSITHOCTEH bubmotera [OK

Py P 10.11.2025 | https://m.edsoo.ru/3057365d
YciioBHast BEpOATHOCTb.
11 YMHOKEHUE BEpPOATHOCTEN bubmorexa LHOK
vp ) 17.11.2025 | https://m.edsoo.ru/9a408d25
JlepeBo ciy4ailHOTO SKCIIEpPUMEHTA
VYcnoBHas BEPOSTHOCT.
12 YMHOXEHNE BEPOSITHOCTEN bubmorera [JOK
. ) 24.11.2025 | https://m.edsoo.ru/ble76d3a
HepeBo ciry4aitHOro 3KCepuMeHTa
VYcnoBHasi BEpOSITHOCTb.
13 YMHOKEHUE BEPOATHOCTEN bubmorexa OK
vp ' 01.12.2025 | https://m.edsoo.ru/47fb6b1 1
HepeBo ciydaifHOro 3KcnepruMeHTa
14 ®opmyIia NOJHOW BEPOSITHOCTH bubmorexa LHOK
Py P 08.12.2025 | https://m.edsoo.ru/15941bec
15 ®opMya NOJHON BEPOATHOCTH bubmotera [IOK
Py P 15.12.2025 | https://m.edsoo.ru/a9ec13c8




16 dopmyiia MOJHON BEPOSITHOCTH. bubnuorexa [IOK
HeszaBucumsble coObITUS 22.12.2025 | https:/m.edsoo.ru/e3dd5ac9
bu6mmoreka [{OK
17 Koutposbiias pabora 29.12.2025 | https://m.edsoo.ru/29dc6cb9
18 KomMOuHaTopHoe mpaBuiio bubnuoreka [JOK
YMHOKECHHUS 12.01.2026 | https://m.edsoo.ru/2270cf70
bu6mmoreka [JOK
19 Hepecranosicn i paxtopuar 19.01.2026 | https://m.edsoo.ru/d58ce6d1
Bbu6mmoreka [JOK
2 4 i
0 HEo CoteTati 26.01.2026 | https://m.edsoo.ru/7904dfb0
21 Tpeyronpnuk Ilackansa. @opmyna bubnuoreka LIOK
ounoma Herotona 02.02.2026 | https://m.edsoo.ru/fa47998f
bunapHsIii cy4alHBII OIBIT
UCIBITaHUE), YCIEX U HEyaya.
22 (He3aBI/ICHML)IeyHcHLITaHH;}I]HCe us bubmorexa LHOK
o P 09.02.2026 | https://m.edsoo.ru/2e12368
HE3aBUCHUMBIX UCIIBITAHUH /10
NIEPBOIO ycrexa
7 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnuoreka LIOK
bepnymm 16.02.2026 | https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHHH.
24 [IpakTrueckas padoTta ¢ bubnuoreka [JOK
UCIIOJIB30BAHUEM JJIEKTPOHHBIX 23.02.2026 | https://m.edsoo.ru/f4al5al4
TaOJINII
25 CnyyvaiiHast BeJIM4MHA bubmorexa [OK
y 02.03.2026 | https://m.edsoo.ru/639be%aa
26 Pacnipenenenue BepoSATHOCTEN. bubnuoreka LIOK
JuarpaMma pacrpeneieHus 16.03.2026 | https://m.edsoo.ru/6dc7{f39
27 CymMa 1 npousBeicHHAE bubnuoreka LIOK




CHy‘I&fIHLIX BCINYHH

23.03.2026

https://m.edsoo.ru/51b7ed5f

CymMa 1 pou3BEICHUE

bu6mmoreka [JOK

28 1
CIyYalHBIX BEJTUYHH 06.04.2026 | https://m.edsoo.ru/c2757¢cc3
ITpumepsl pacnpeneaeHuii, B TOM
29 Ichne rim\lje I/I:I)‘ICCKOG u 1 Eubmiorexa TOK
P 13.04.2026 | https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpumepsl pacnpeneaeHuil, B TOM
30 LH/l:cne rioni)e I/II)‘ICCKOG u 1 Bubmorexa ITOK
P 20.04.2026 | https://m.edsoo.ru/5afff05f
OMHOMHAJIEHOE
31 [ToBTOpEHME, 0000IICHUE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! 27.04.2026 | https://m.edsoo.ru/0f4d3cd?
1 [ToBTOpeHue, 06001IeHNE U | bubnuorexa [JOK
cHUCTeMAaTu3alis 3HaHu! 04.05.2026 | https://m.edsoo.ru/e0la3dc4
bu6mmoreka [JOK
33 n
TOTOBAs KOHTPOJIbHAS paboTa ! 11.05.2026 | https://m.edsoo.ru/a985ae79
14 [ToBTOpEeHME, 0000IICHUE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! 18.05.2026 | https://m.edsoo.ru/l1ddca5e0
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11 KIIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kourpoasnsie | IIpakTHyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[ToBTOpenue, 0600IIeHNE,
cUcTeMaTU3allis 3HaHU. BuG OK
3 noimorexa
1 CryualiHble ONBITHI U BEPOSTHOCTU 1 01.09.202 1
. . https://m.edso0.ru/430d330a
city4aifHbIX coObITuil. Cepun 5
HE3aBUCHMBIX UCTIBITAHUHN
[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3als 3HaHU. BuG OK
. noImoTeKa
2 CryualiHble ONBITHI U BEPOSTHOCTU 1 08.09.202 1
N N https://m.edsoo.ru/a573a292
ciry4aifHbIX coObITHil. Cepun 5
HE3aBUCHMBIX UCTIBITAHUI
[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH. BuG OK
. noImoTeKa
3 CryualiHble ONBITHI U BEPOSTHOCTU 1 15.09.202 1
N N https://m.edsoo.ru/07a5e861
city4aiHbIX coObIThil. Cepun 5
HE3aBUCHMBIX UCTIBITAHUHN
[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3als 3HaHU. BuG OK
. noImoTeKa
4 CiyualiHble ONBITHI U BEPOSTHOCTU 1 22.09.202 1
. N https://m.edsoo.ru/32bc29bf
ciry4aiHbIX coObIThil. Cepun 5
HE3aBUCHMBIX UCTIBITAHUHN
[Tpumepbl nprUMeHeHUs!
bu6mmoreka [IOK
5 MaTEMaTHYECKOTO OKUIAHMS 1 29.09.202
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JT0TEpEs]) 5




MaremaTtuueckoe OXKuJaHNue

bu6mmoreka [JOK

6 06.10.202
CYMMBI CIIy4aiHbIX BEJIUYHUH 5 https://m.edsoo.ru/0adefe9e
Marematuueckoe oXXuaaHue

7 T€OMETPUUECKOTO U 13.10.202 bubmorera [JOK

p . T https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOTO PacIpeIeTICHHIA 5
MaremaTudeckoe OKUIaHue BuG 1OK
noImoTeKa

8 TeOMCETpHHACCIOTOo 1 . 20.10.202 https://m.eds00.ru/17b0e769
OMHOMHUABHOTO pacIpeieIeHHA 5

9 Jucnepcus u craHIapTHOE 03.11.202 bubmuoteka [JOK
OTKJIOHEHUE 5 https://m.edsoo.ru/bcc67f76

10 Hucniepcust u ctaHAapTHOE 10.11.202 bubnmoreka [JOK
OTKJIOHCHUE 5 https://m.edsoo.ru/bf78aad6

1 Jucnepcun reoMeTpu4eCcKoro u 17.11.202 bubnnorexa [JOK
OMHOMMAJIBHOI'O pacIpeaeICHuUs 5 o https://m.edsoo.ru/4b5a495¢
[TpakTrueckas pabota ¢

12 WCTIOJIb30BAHUEM JICKTPOHHBIX 24.11.202 bubmotera [JOK

p o https://m.edsoo.ru/a53cd884
Ta0IUI] 5
3aK0H OOJIBIIMX YUCE. BuG 1OK
noImoTeKa
i 01.12.202

13 BBI6OquHHHvMeTOH https://m.edsoo.ru/94ddc34a
HUCCIeqOBAaHUI 5
3aKoH OOJIBIIMX YUCE. Eub 1OK

nOIMOTeKA

14 B i 08.12.202

bibop OqHHH\,MeTOH https://m.edsoo.ru/cf23b369
HUCCIIETOBaHUMN 5
15 [TpaxkTrueckas pabota c bubnnorexa [HOK




UCIIOJIB30BAHUEM 3JICKTPOHHBIX
TaOJINII

15.12.202
5

https://m.edsoo.ru/6¢c1d11a6

bu6mmoreka [{OK
22.12.202
16 Hrorosast koHTpobHas paboTa : hits://m_ edsoo.ru/Te379fSF
[TpuMepsl HEMPEPHIBHBIX
CIy4alHbIX BelMunH. OYHKIUS
17 IUIOTHOCTH pacIpeneicHus 29.12.202 bubmorexa LIOK
pactipei ’ o https://m.edsoo.ru/9f5b423d
PaBHOMeEpHOE pacmpesenieHre u ero 5
CBOMCTBA
[Tpumepsl HEMPEPHIBHBIX
CIyYalHBIX BeTMYUH. OYHKIUS
18 IUIOTHOCTH paclpeneiceHus 12.01.202 bubmorexa LOK
pactipea ’ T https://m.edsoo.ru/blc2712¢
PaBHOMEpHOE pacrpeieieHHe u ero 6
CBOMCTBa
3amaun, TPUBOASIINEC K
19 HOPMAaJbHOMY PacCIpeEICHUIO. 19.01.202 bubmuoreka [JOK
DyHKIMSA TWIOTHOCTH M CBOWCTBA 6 o https://m.edsoo.ru/97¢19f59
HOPMAaJILHOT'O pacipeieIeHuUs
[IpakTrueckas paboTa ¢ Eub 1OK
HOINOTEKA
26.01.202
20 WCIIOJIb30BAHUEM JICKTPOHHBIX hits://m_edsoo.ru/1 £19ad9
TaOJINII 6
[ToBTOpeHme, 0600meHUE 1
21 cUCTEMaTH3allis 3HAHUI 02.02.202 Bubmiorexa OK
1 ’ o https://m.edsoo.ru/72953f4c
OmnucarenbHas CTATUCTAKA 6
[ToBTOpeHwue, 06001IIeHUE 1
22 CUCTEMAaTHU3al U 3HAHUU 09.02.202 Bubmiorexa OK
1 ' o https://m.edsoo.ru/b699ad0c
OnucarenbHas CTaATUCTUKA 6




[ToBTOpEHME, 0000IICHUE U
cucrteMarusanus 3HaHui. OIBITEI C

bu6mmoreka [IOK

23 16.02.202
PaBHOBO3MOKHBIMU 6 https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMU COOBITUAMU
[ToBTOpEeHue, 0600IIEHNE U
cuctemaTu3anus 3HaHui. OTBITHI C b K
24 B 2302202 | Dubmorexa IO
PaBHOBO3MOKHBIMU 6 https://m.edsoo.ru/538fd7cf
AJIEMEHTAPHBIMU COOBITUAMU
[ToBTOpEeHME, 0600IICHUE U
cHUCTeMaTU3alus 3HaHUM.
Brruncienne BeposiTHOCTEM BuG 1OK
nomoTeKa
25 COOBITUH C IpUMEHEHUEM (HOPMYJT 02.03.202
P bopmy https://m.eds00.ru/272910£5
U rpaduuecKUX METOJIOB 6
(koopauHaTHas mpsiMasi, 1epeBo,
IuarpamMma Jusepa)
[ToBTOpEeHME, 0000IIICHUE U
cHUCTeMaTU3alus 3HaHUM.
Brruncienne BeposiTHOCTEM BuG 1OK
nomoTeKa
26 COOBITHH C IpUMEHEHUEM (HOPMYJT 16.03.202
P bopmy https://m.edsoo.ru/dc9ad6cea
U rpaduuecKUX METOJIOB 6
(koopauHaTHasI psiMasi, 1€PeBo,
IuarpamMma Jusepa)
[ToBTOpEeHME, 0000IIICHUE U
cHUCTeMaTU3alus 3HaHUM.
Brruncienne BeposiTHOCTEM BuG 1OK
nomoTeKa
27 COOBITHH C IpUMEHEHUEM (HOPMYJT 23.03.202
P bopmy https://m.eds00.ru/59641277
U rpaduuecKUX METOJIOB 6

(xoopauHaTHas mpsiMasi, 1epeBo,
JIuarpamMma Jusepa)




[ToBTOpEHME, 0000IICHUE U
CHUCTEMaTH3allis 3HaHU.
Brluncienue BeposiTHOCTEN

bu6mmoreka [JOK
i 06.04.202
28 COOBITHI ¢ MPUMEHCHHEM (OpMY https://m.edsoo.ru/e71debe4
U rpa)u4eckux METOJI0B 6
(koopauHaTHAs TIpsAMas, IEpeBo,
auarpamma Jusepa)
[ToBTOpEHME, 0000IICHUE U
79 CI/ICTeNiaTI/ISaLII/ISI 3HAHMM. 13.04.202 bubmuoreka [JOK
Ciyualinble BEJIMYUHBI U 6 https://m.edsoo.ru/00b2efb3
pacrpeeneHus
[ToBTOpEeHue, 0600IIEHNE U
30 CI/ICTeNiaTI/IBaLII/I}I 3HAaHMM. 20.04.202 bub6morexa [JOK
CityyaliHble BEJIMYMHBI U 6 https://m.edsoo.ru/1cc2df8f
pacrpeieneHus
[ToBTOpEeHME, 0000IIICHUE U
31 CHCTEMAaTH3allNs 3HAHUM. 27 04.202 bub6mmoreka [{OK
MarteMaTHueckoe 0XKUJIaHue 6 https://m.edsoo.ru/aeal298c¢c
CIIy4ailHOM BETMYUHBI
[ToBTOpenwue, 0600mEeHNE 1
1 CHCTEeMaTH3aIis 3HAHUH. 04.05.202 bubmuoreka [JOK
MaremaTruueckoe OXKuIaHue 6 https://m.edsoo.ru/640a8ebf
CIIy4ailHON BETMYUHBI
bu6mmoreka [{OK
33 n 0 11.05.202
TOTOBaj KOHTpOILHA pabota 6 https://m.edsoo.ru/0fd6d597
I1 600
14 OBTOpEHUE, 0000ILIEHNE U 18.05.202 bubnuorexa [JOK

CUCTCMAaTHU3alusa 3HAHWUM

6

https://m.eds00.1u/5006273¢
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KJTACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 06pa3oBaHus

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

YuTtaTk U CTPOUTH TAOIUIBI U JHArPaMMBbl

6.2

OnepupoBaTh MOHATUAMU: CpenHee apudMeThyeckoe, MeAHaHa,
HauOoblllee, HAaUMEHbIIEE 3HAUEHUE, pa3MaX MacCHBa YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATHSMH: CIy4alHBIM 3KCHEpUMEHT (OMBIT) U
cilyyailHoe COOBITHE, 3JIEMEHTapHOE COObITHE (RJIIEMEHTApHBIN HCXON)
CIIy4yalHOTO  OIIbITa;  HAXOAWTb  BEPOSATHOCTH B  OIBITAX C
PaBHOBO3MOXHBIMH CIy4alHBIMU COOBITUSIMHM, HaXOJWUTh M CPaBHHUBATH

BEPOSITHOCTH COOBITUI B M3YUEHHBIX CIYYalHBIX 3KCIIEPUMEHTaX

6.4

Haxonute ¥ (QopMynupoBaTh COOBITHS: TEpecedeHrne W OO0bEeTUHEHHE
JAHHBIX COOBITUH, COOBITHE, NPOTHUBOIOJIOXKHOE IAHHOMY COOBITHIO;
MOJIb30BAaThCsl  AMarpaMmaMu  Dijepa ©u (QopMysioil  cloxeHus

BEPOATHOCTEN MPH PEIICHUH 3a]1a4

6.5

OnepupoBaTh TMOHATUSIMU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHMBbIE
COOBITHS; HaXOJUTh BEPOATHOCTU C MOMOIIBIO MPaBWIa YMHOXKEHUS, C

MOMOMUIBIO JIEpEBA CIIy4allHOT'O OIIbITA

6.6

[IprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILIeHUH 3a7a4

6.7

OHCpI/IpOBaTI) IMOHATHAMU: UCHBITAHUE, HE3AaBUCHUMBIC HUCIIBITAHUA, CEPUA
I/ICHLITaHI/II‘/JI, YCIICX U HEYyJa4a, HAXOAUTb BECPOATHOCTHU COOBITHI B cepuun
HE3aBUCHMBIX HCHIBITAHHM N0 IEpBOro ycricxa, HaXOAUTb BCPOATHOCTU

COOBITUI B CE€pUU UCTIBITAaHUH bepHysn

6.8

Ol'[epI/IpOBaTb ITOHATHUAMMU cnyqaﬁHaﬂ BCJIMYMHA, PpacClIpCaCICHUC

BEPOSATHOCTEH, IUarpaMMa pacipeeeHus




11 KITACC

Koz IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
nposepsieMor .
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 001ero oopa3oBanusi
0 pe3yJbTaTra
5 Teopust BEpOATHOCTEHN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYECHHH  CIy4allHOM BEJIWYUHBI IO
' pacrnpeieNeHrI0 WK ¢ TOMOILBIO AMarpamm
OnepupoBarh MOHATHEM MaTEeMaTHYECKOTO OXKHUJIAHUSA, MPUBOIUTH
- mpuUMEpsl  TOro, KaK TMPUMEHAETCS MaTeMaTHUYecKoe OXKHJaHhe
' Cly4yallHOM BEJMYMHBI, HAXOJUTh MATEMaTUYECKOE OXKHUJAHUE 10
JTAHHOMY pacIpeesICHUIO
5.3 Nmets npeacTaBieHue o 3aK0HE OOJBIITUX YHCET
5.4 NmeTs nipeacTaBiieHre 0 HOpPMAIBHOM pacipeaeieHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3J1€MEHT COACPKAHUSA
Kon
6 Teopus BEpoATHOCTEN U CTaTUCTHKA
[IpeacraBinenne HOaHHBIX C [OMONIbIO Tabmun u  auarpamm. Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJbllee M HAaUMEHbIIEe 3HAYCHMsS, pa3Max,
JCTIEPCHS U CTaHJapPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CryuaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4aiHble COOBITHS. JIeMEHTapHbIE
coObITust (MCX0/b1). BeposTHOCTH clydailHOTO COOBITHSA. BIM30CTh 4YacTOTHI M
6.2 BEPOSATHOCTH cOObITUH. CilydaliHbIE OIBITHI ¢ PABHOBO3MOXHBIMH 3J€MEHTApHBIMU
coObITHsIMA.  BeposiTHOCTH ~ COOBITHIA B ONBITaX C  PaBHOBO3MOXKHBIMHU
AIIEMEHTaPHBIMU COOBITUSIMU
63 Onepanuu  HaJg COOBITUSIMU: TepeceueHue, OOBEAMHEHUEe, TPOTHUBOMOIOKHEIE
' coOpITus. Jlnarpammsl Ditnepa. @opmyiia clI0KeHUs BEPOATHOCTEN
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEM. JlepeBo  ciydallHOTO
' skcriepuMenTta. @opmyra moaHoi BeposTHOCTU. HezaBucuMblie cOOBITHS
6.5 KombOunaropuoe mpasuino ymHOoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couyeranuii. Tpeyronpauk [lackans. @opmymna 6unoma HeroToHa
bunaphblii cioyyaiiHbIi ONBIT (MCHBITAHUE), ycmex M Heynada. HesaBucumble
6.6 ucnbiTanuss. Cepus HE3aBUCUMBIX HCIBITAHUM 10 TiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyum
6.7 Cnyudaiinas BenuunHa. Pacnpenenenue BeposiTHocTel. [uarpamma pacnpeneneHus.
' [Tpumeps! pacnpesesieHnii, B TOM YHCIIe T€OMETPUIECKOe U OMHOMUAIbHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMUS
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
5.1 UuciioBble XapaKTEPUCTUKHM CIYyYalHBIX BEJIMYMH: MAaTE€MaTUYECKOE OKMJIAHUE,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [IpuMepsl mpuMeHeHHs] MaTeMaTUYeCKOTo
OXuJaHus, B TOM YHCIIC B 3aJgadyax U3 HOBCCHHGBHOﬁ JKU3HU. MaremMaTndeckoe
OKHMJIaHWE OWHAPHOW CIy4alHOW BEJIMYMHBI. MaTeMaTH4eCKOe OXKUIAHUE CYyMMBI
CIIy4yalHBIX BEJIMUMH. MaTeMaTuuecKoe OKUJAHUE U JTUCIIEPCUSI TE€OMETPUUECKOTrO

1 OMHOMUAJIBHOTO pacIpeieIeHH

3akoH OOJIBPIIMX YHCEN M €ro PoJib B HAayKe, MPUPOJie U oOmecTBe. BrIOOpOUHbIi

52

METOJ UCCIENOBAHUN

[Ipumepsl  HENpepbIBHBIX — CIOy4YalHbIX BeaW4YuH. [loHATHE O  IUIOTHOCTH
53 pacrpeneneHus. 3aaaqn, MPUBOAIINE K HOpMaIbHOMY pactpenenenuto. [lonsartue o

HOPMaJIbHOM PACIIpCACIICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue wetogamMu J0Ka3aTeNbCTB, QJITOPUTMAaMM PELICHUS 3ajady;
yMeHue (OpMyIHpOBaTh W ONEPUPOBATH TOHITHSIMHU: OIpPEICICHHE,
aKcHOMa, Teopema, CIEJICTBUE, CBOMCTBO, NpPHU3HAK, [OKA3aTeNIbCTBO,
paBHOCHIBHBIC (DOPMYJIIHMPOBKH; TPUMEHSATh HMX; YMEHHE (OpPMYIUPOBATH
o0paTHOE U TPOTHUBOIOIOKHOE YTBEPXKIACHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, HUCIOJIb30BaTh METOJ  MaTeMaTHYECKON  WHIAYKIUH;
MIPOBOJIUTH JIOKA3aTEJIbHBIC PACCYXKACHUS MPU PEIICHUH 3aJ]1ay, OIICHUBATh
JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXKJACHHH; YMEHHE  ONEPHpPOBATH
MOHATUSIMU: MHOKECTBO, TOJMHOXECTBO, OINEpAIMi HaJl MHO>KECTBAMHU;
YMEHHE UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JJsl OMUCAHUS
peaTbHBIX MPOIIECCOB U SIBJICHUN M TIPH PEIICHUH 3a]a4, B TOM 4YHCIIE U3
IpYyruX y4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATHSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha TJIOCKOCTH, YMEHHE 3a/JaBaTh M
OMHCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; HCIOJB30BaTh Tpadbl MpH
pelIeHny 3aaa4

YMeHue omnepupoBaTh MOHATUSIMHU: HATypajJbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LIeJIbIM MOKa3aTeIeM, KOPEHb HaTypaJbHON CTENEHH, CTEIEHb C
palMoHaIbHBIM IOKA3aTeNIEM, CTENEHb C JCWCTBUTENbHBIM IIOKa3aTeleM,
JorapupM umcia, CUHYC, KOCHHYC M TAHI€HC IPOM3BOJBHOIO YHUCIA,
OCTaTOK [0 MOJYJII0, palMOHAIbHOE 4YHUCIO, HUpPpaAlOHAIbHOE YHUCIIO,
MHOX€ECTBA HaTypaJbHbIX, LEJIbIX, PALIHOHAIBHBIX, IEHCTBUTEIIBHBIX YHCET;
YMEHHE MHCIIOJIb30BaTh MPU3HAKU JEITUMOCTH, HAMMEHbIIUH OOl
JenuTeNh W HauMeHbllee ofIlee KpaTHoe, ainroputM EBkimpa npu
pELICHUH 3a]la4; 3HAKOMCTBO C Pa3IMYHBIMM MO3UIUOHHBIMU CHCTEMaMH
CUHCIJICHUS; YMEHHE BBINOJIHATh BBIYMCICHUE 3HAUCHUN U MpeoOpazoBaHUs
BBIP@)KEHUI €O cTemeHsAMH UM Jjorapupmamu, HnpeoOpa3oBaHus APOOHO-
pallMOHANBHBIX  BBIPAXKEHUH;  yMEHHME  ONEPUpPOBATh  MOHATHAMMU:
HOCJIEIOBATENIBHOCTh, apU(pMeTHdecKas Mporpeccus, TreoMeTpudecKas
nporpeccusi, OeckOHeYHO yObIBalomasi TeOMeTpUYecKass IPOrPecCHs;
YMEHHME 3aJaBaTh IIOCJIEIOBAaTEIIBHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHE ONEpUPOBATH MOHATUSMHU: KOMILICKCHOE
YHUCII0, CONpPSDKEHHBIE KOMIUIEKCHBIE YHMCJIA, MOJYJb M apryMEHT
KOMIUIEKCHOTO  4Yucia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckas, TpUTOHOMETpUYeckas U ainreOpandeckas); yMeTb
POM3BOJUTH apu(PMETHYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMH;




NPUBOJUTH HPUMEPHI HUCIIOJIB30BAHUS KOMILUIEKCHBIX YHUCEI; ONEpUpOBATh
MOHATHAMU:  MaTtpuma 2x2  u  3%3,  omnpeneiauTeab  MaTpUIbI,
TEeOMETPUUYECKUN CMBICI OTNIpeAeTUTENs

YMeHue onepupoBaTh MOHATHUSMHU: palMOHANbHBIE, HppalOHAIbHbIE,
[OKa3aTeNIbHbIE, CTENEHHbIe, JIOTapu(MUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATHSIMHU:
TOKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CHUCTeMa YypaBHEHM U HEPAaBEHCTB, pPaBHOCUJIBHOCTh YpaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE pelaTh YpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI
C TOMOIIBI0 Pa3IMYHBIX MNPUEMOB; pelIaTh ypaBHEHHUs, HEPABEHCTBA H
CUCTEMBI C IapaMeTpOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUISL pEIIeHUsT MaTeMaTMUYeCKHUX 3a7ad U 3a7ad U3 Pa3IMyHBIX oOnactei
HAYKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIMS, UYETHOCTh (DyHKIHUH,
HNEPUOJUYHOCTh (PYHKIUHM, OrpaHUYEHHOCTb (YHKIHMH, MOHOTOHHOCTb
byHKIMHA, SKCTpeMyM (YHKIHH, HAUOOJIblliee W HAaUMEHBIIEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HelpepbiBHAS (DYyHKIMS, aCUMOTOTHI rpaduka
(GyHKLIUU, TepBas W BTOpas NPOM3BOJHAs (DYHKIMM, I€OMETPUUYECKUI U
¢u3nuecKkuii  CMBICT  TPOU3BOJHOW, MepBOOOpa3Has, ONpeAeIEHHBIH
UHTErpajl; yMEHHE HaXOJIUThb AaCUMOTOTHl TIpaduka (GYHKLUUU; yMEHHUE
BBIUHCIIATH TPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO Y KOMIIO3ULINH
(GYHKLUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Tpapuky (QpyHKIMM; yMEHHUE
HAXOJUTh TMPOU3BOIHBIC JIEMEHTApHBIX (YHKLMH; YMEHHE HCIOIb30BaTh
NOPOM3BOJHYIO ISl HMCCIeloBaHUs (DYHKIUM, HAaXOJUTh HauWOONbIINE U
HaVMEHBIINE 3HAYeHHs (QYHKUUH; CTPOUTH TpapuKH MHOTOWIECHOB C
UCIIOJB30BAaHUEM  amlapaTa MaTeMaTHYECKOrO aHalInu3a; IPUMEHSTH
IPOM3BOJHYIO JUISl HAXOXKJIEHHUS HAWIy4dllero peuieHusl B NPUKIAIHBIX, B
TOM YHCJIE COIMATbHO-3KOHOMUYECKUX M (DM3MYECKHX 3a]adax; HaXOIUTh
TUIOIIAAN B 00BEMBI (PUTYP C TIOMOIIBIO WHTETpaja; MPUBOIUTH TPUMEPHI
MaTeMaTHYECKOTO0 MOJCIUPOBAaHUA C MOMOIIBI0 U depeHInaTbHBIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIUH, oOpaTHAs (QyHKIUS,
KOMIO3UIMsS  (QyHKIMHA, JuHeWHas QYHKUUSA, KBaJIpaTU4Has (QYyHKIUS,
panMoHanbHast (QYHKIMSA, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas |
jgorapumuyeckas (QYHKIWH; YMEHHE CTPOUTHh TpaduKd HW3yYEeHHBIX
(GyHKUUH, BBIONHATH NPeoOpa3zoBaHus Tpa@uKkoB (QyHKIUN, UCIIOIB30BAThH
rpaduKy Ui U3YYCHHUS MPOIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUU 3a/1a4
U3 JPYTUX y4eOHBIX MPEIMETOBH 3aJad M3 PEaTbHOM JKU3HU; BBIPAXKATh
dopMyIaMu 3aBHCUMOCTH MEXY BEITMUYMHAMM; HCIIOIB30BATh CBOMCTBA H
rpaduky QyHKIUA A0 pemieHus ypaBHEHWH, HEPaBEHCTB W 3agad C
napameTpamu; H300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOECTBA
pELLICHNI YpaBHEHHI, HEPABEHCTB U UX CUCTEM




YMeHue pemiaTh TEKCTOBBIE 3aJayd pa3HBIX TUIMOB (B TOM YHCIE Ha
IPOLEHTHI, JOJU U YacTH, Ha ABWKEHHE, pabOTy, CTOUMOCTb TOBAapOB M
YCIIyT, HAJOTH, 3aJa4dl U3 OOJAacTH yMNpaBICHHs JUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIOBHIO 3aJaud, MCCIEAOBATh IIOJYYEHHOE pEILIEHUE U
OLICHHMBATh TMPABIONOAOOHOCTh PpE3yJNbTaTOB; YMEHHE MOJICIHPOBAThH
peallbHbIe CHUTyallMl Ha $3bIKE MAaTEeMaTHKH; COCTaBISATh BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  aiareopsl,
UHTEPIPETUPOBATDH MMOTYUYCHHBIN pe3ynbTar

YMeHHe oInepupoBaTh MOHATHAMH: CpeaHee apu(MeTHdecKoe, MeauaHa,
HauOoblllee ¥ HaMMEHbIIEe 3HAYCHHUSA, pa3Max, AUCIEPCHs, CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
uHGOpPMAIIMIO, TIPEJICTABICHHYIO B Ta0NMIlaX, Ha JUarpammax, rpadukax,
OTPaKAIOIIYI CBOWMCTBA PEaJbHBIX MPOIECCOB W SIBJICHUMN; NPEICTABIISTH
uHPOPMAIIMI0O C TIOMOINBIO Ta0NWIl W  JAUarpaMM; HUCCJIEIOBATh
CTaTHUCTUYECKUE TaHHBbIE, B TOM 4YHCIE C NPUMEHEHHEM TIpadudecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaHuecKu MCCIeA0BaTh COBMECTHBIC
HAOIIO/IEHUS C TIOMOIIBIO TUarpaMM pacCceUBaHUS M TUHEHHON perpeccun

YMeHue onepupoBaTh IOHATHUAMHU: CIy4YalHBId ONBIT W CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C MHCIIOJIb30BaHMEM TIpaUYecKHX METOJ0B; IHPHUMEHSThH
(GopMysBl CIIOKEHHSI M YMHOXEHHS BEpOATHOCTEH, (opmyily MOIHOM
BEpOSATHOCTH, (popmyny bepHymiu, komOuHaTOpHBbIE (GakThl U (HOPMYIIBI;
OLICHMBATh BEPOSATHOCTU pEAIbHBIX COOBITHH; YMEHHE OIEpPUpPOBATh
NOHATHUAMHU:  CIy4yailHasi BEJIMYMHA, pPaclpeiesieHue BEPOSATHOCTEH,
MaTe€MaTU4ecKoe OKHMJIAaHHE, IUCHEPCUs W CTaHJAPTHOE OTKJIOHEHUE
CIlyyallHOM  BENMYMHBL, (YHKIMH  paclpesieieHuss U IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO U HOPMAJIBHOIO PACIpPEACIICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACIpPENENICHUN Ul pelleHus 3alady;
3HAKOMCTBO C TOHATUSMU: 3aKOH OOJIbLIMX YHCEN, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHNI; YMEHHE TIPUBOJIUTH MIPUMEPHI TIPOSBICHUS 3aKOHA OOJBIINX
yHucesl B NPUPOJIHBIX M OOIECTBEHHBIX SBJICHUSAX; YMEHHE OINEPHUPOBATH
MNOHATUSAMU:  COYETaHUE, INEPECTAHOBKA, YHUCJIO COYETAHHH, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe HpPUMEHATh KOMOWHATOPHBIE
GakThl U pacCyXAEHUs s pelIeHus 3a4ay; OLEHUBAThb BEPOSITHOCTH
pearbHbIX  COOBITHH;  COCTaBJIATH  BEPOSTHOCTHYIO  MOJENIb U
MHTEPIPETUPOBATDH MOITYUEHHBIN pe3yibTar

YMenune ONCpHUPOBATH IIOHATHUAMMU. TOYKa, npsamas, IIJIOCKOCTBD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YyIJa, IUIOCKUM YToJl, IBYIPaHHbBIN
YIoJl, TPEXTPAHHBIN Yroj, CKPEIIMBAIOIIUECS MPSAMbBIC, MAPAIIIETbHOCTh U
NEPIECHIUKYJIAPHOCTD MPSAMBIX M INIOCKOCTEH, YIOl MEXIY IMPSIMBIMU, YTOJ
MEXK]Ty MPSAMOU M TJIOCKOCTBIO, YTOJ MEXKY IJIOCKOCTSIMU, PACCTOSIHHE OT




TOYKHU 10 INNIOCKOCTH, PACCTOSAHUC MCKIAY IPAMBIMHU, PACCTOAHHUC MCKIY
IIJIOCKOCTAMH,; YMCHHUEC HMCIIOJIB30BAaTh IIpW PEIICHUMW 3aJad H3YUCHHBIC
q)aKTBI U TCOPEMbI IINIAHUMCTPUU; YMCHUC OLCHHUBATH Pa3MEPhI 00BEKTOB
OKpyXKarumero Mupa, CTpOUTb MATEMaTHYCCKHEC MOACIHW C IIOMOMIBIO
TCOMECTPHUICCKUX MOHATUH U BCJIMYMH, pellaTb CBA3AHHBIC C HHUMU
IMPAaKTHYCCKUC 3aJa9In
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAL GUTYPBI, 00BEM (GUTYDHI,
MHOTOT'PaHHMK, IPABUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOI'paHHHKa,
KyO, mapaulenenunesn, mpu3Ma, OUpamMuaa, Qurypa M IMOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHyC, miap, cdepa, Iuomanb cdepsl, IUIOMAIb
IIOBEPXHOCTU TNHMpaMM[bl, MPU3MBI, KOHyca, LWIMHApA, 00BEM KyoOa,
OPSMOYTOJIBHOTO ~ MapajyleNienuIeaa, MNUPaMUAbl, MPU3MBblL, LWIMHAPA,
KOHycCa, Iapa, pa3BEépPTKa IMOBEPXHOCTH, CEUYEHUS KOHyca W LWJIMHApA,
napanjienbHble OCH WM OCHOBaHMIO, CEUeHHE Iapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOUTb CEueHHe
MHOTOTpaHHHMKA, W300pa)kaTb MHOTOTPAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpAILEHUS, UX CEUCHMS, B TOM YHCJE C MOMOIIbIO NEKTPOHHBIX CPEACTB;
YMEHHE MPHUMEHSATh CBOMCTBA T'€OMETPHUYECKUX (UTYpP, CAMOCTOATEIHHO
(GopMyIMpOBaTH ONMpEAETICHUs U3Y4aeMbIX (DUTYp, BBLABUIaTh TUIOTE3BI O
CBOMCTBaX M TMpPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIM
onpoBepraTb UX; YMEHHE MPOBOAMTH KiacCH(PUKauuioo GUryp 1o
pa3MYHBIM TIPU3HAKaM, BBITNIOJHATE HEOOXOAWMBIC JIOTIONIHUTEIbHBIE
IIOCTPOEHUS
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YMeHue  onepupoBaTb  HNOHATHSMM:  JBWKEHME B  IIPOCTPAHCTBE,
napajyieNbHBI MEPEHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3zoBaHue 10a00Us, TOAOOHBIE (QUTYpPBI, YMEHHE
pacro3HaBaTh paBHbIE W TMOJOO0HBIE (UTYpPHI, B TOM YHCIE B TPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BATh T€OMETPUUYECKHE OTHOIICHUS MPH
pelIeHnH 3ajad; HaXOOUTh T'€OMETPHUYECKHE BEIMYMHBI (UIMHA, YTOI,
I0IaAb, 00BEM) IPU PELICHNUH 3aad U3 APYTUX yU4eOHBIX IPEIMETOB U U3
pearbHON KU3HH; YMEHUE BBIYUCISATH TEOMETPUYCCKHE BEIHMUUHBI (JUTHHA,
yroj, IUIomangb, 00bEM, IUIONIAJb MOBEPXHOCTU), HCIOIb3YysS H3YUEHHBIC
GopMyIBI ¥ METOIBI, B TOM YHCIIC: TUIOMAJb MOBEPXHOCTH IHPAMHUIIBI,
Opu3Mbl, KOHyca, LMIUHApa, Iulomans  cheprl; 00bEM  KyOa,
IOPSAMOYTOJIBHOTO  MapaJljleNenueaa, MNUPaMUAbl, MPU3MBblL, LWJIMHApA,
KOHYca, Il1apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYP
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YMeHue ornepupoBaTh NOHATHSAMU: TMPSMOYTOJbHAs CHUCTEMa KOOPAHMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa Ha YHWCIO, pa3lIoKEHHEe BEKTopa Mo 0aswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEIEHUE, Yol MEeXIy
BEKTOpPaMHU; YMEHHE MCIIOJIb30BaTh BEKTOPHBIN M KOOPIWHATHBIN METOMI JJIst
pelIeHrs reOMeTPUUYECKUX 3aa4 U 3a7a4 APYyTUX y4eOHbIX MTPeIMETOB

13

YMeHne BI)I6I/IpaTI> HOI[XOI[SIHII/Iﬁ MCTOH AJId pCIICHUA 3agadu; ITIOHUMAHUC




3HAYUMOCTH MATEeMAaTUKH B HW3YYCHHHM MPHUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJICHUH; YyMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHl MAaTEeMAaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEMAaTUYECKON HAyKHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

Kon
1 Hucna u BEIYUCIIEHUSA
1.1 | Harypanbnble u nenble yncia. [Ipu3Haku A1eIMMOCTH HEIbIX YHCell
12 Panmonaneupie  yncna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOHM, MPOLIEHTHI,
OeCcKOHEYHbIE TIEPUOANYECKUE ApoOU
13 ApudmeTrueckuii KopeHb HaTypajabHOW cTeneHu. JlelicTBus ¢ apudmeTHIecKuMu
) KOPHSIMU HaTypaJIbHOW CTENEHU
L4 Crenenp ¢ 1enbiM  nokazareieM. CTeneHb C  palMOHAIBHBIM TOKA3aTEJEM.
' CaolicTBa CTENeHn
L5 CuHyC, KOCHMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHT'€HC YHUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTuyHble U HATYpaTbHBIE JOTapU(MBI
[HeiictButenpHple  yuciaa. ApudMeTHUEecKHe Omepanud ¢ JAeHCTBUTEIbHBIMU
1.7 | uucnamu. [IpubnmkEHHBIE BEIUMCICHUS, PABUIa OKPYTICHHUS, IPUKHUIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN
1.8 | IIpeoOpa3oBanue BbIpaskeHUN
1.9 | KommiekcHble yucia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Ienpie u 1poOHO-pallOHATBHBIC YPABHEHUS
2.2 | HppaunoHanbHbIE YpaBHEHHS
2.3 | TpuroHoMmerpuueckue ypaBHEHUs
2.4 | IlokaszatenbHbIC U JOrapu(pMUIECKUE YPaBHEHUS
2.5 L{enpie 1 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 | UppammonanbHble HEPABEHCTBA
2.7 | lloka3arenbHble U JIorapu(MUIECKHE HEPABEHCTBA
2.8 | TpuroHomeTpuuecKre HEPABEHCTBA
2.9 | CucrtemMbl U COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.1
0 VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
2.1 . .
) Martpuiia cucTeMbl TMHEHHBIX ypaBHEHUN. OTNpeaeuTens MaTPHUIIhI
3 OyHKIMU U TpaduKu
3.1 OyHKIMsA, crmocodsl 3amanusa (GyHkmuu. ['paduk QyHkmuu. B3aumHo oOpaTHbIC




¢byukun. YétHple u Heu€THble pyHkuuU. [leproanueckue GpyHkunn

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHWH ¢yHkmu. Hymm ¢yHkumu.
[TpomMeXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MaxkcumymMbl ¥ MHUHUMYMBI (QyHKOMU. HamOonpliee w HauMeHbIee 3HAYCHHE
(GYHKIMU HAa IPOMEKYTKE
13 Crenennas (yHKIMS C HaTypajbHBIM M LeJbIM THoOKa3areneM. EE cBoiicTBam
' rpa¢uk. CBOHCTBa U TpaduK KOPHS 71-0i CTEHCHU
3.4 | Tpuronomerpuueckue (GpyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUH, UX CBOWCTBA U IPaduKH
36 Touku paspeiBa. Acumnrorsl rpapukoB ¢yHkuui. CBoiicTBa (QYHKUIMIH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN
3.8 | Apudmerndeckas u reomerpuyeckas nporpeccun. @opmyiia CIoKHBIX IPOLEHTOB
4 Havana maremarnueckoro ananusa
4.1 [TpousBonHas Gpynkimn. [Tpon3BoHbIE YIEMEHTAPHBIX (HYHKIUH
[IpumeHeHrne TPOM3BOJHOW K MCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 | oskctpemyMbl. Haxoxnenue HanOONbIIETO M HAMMEHBIIETO 3HaYeHUs (PYHKIUH Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. MuTterpan
5 MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepari Haj MHOKecTBaMU. [luarpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposITHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHMK1
7.4 | Tena n NOBEpXHOCTH BPALLEHUS
7.5 Koopaunatel 1 BEKTOPBI
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