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INOACHUTEJIBHAS 3AIINCKA

YueOHblil Kypc «AureOpa W Havasia MaTEeMaTHYECKOTO aHAIM3a» SIBISAETCS OIHUM U3
HanOoJiee 3HAUYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy JUIs HU3yYeHHs BCEX ECTECTBEHHO-
Hay4YHbIX KYpPCOB, a C JpPYroil CTOPOHBI, (OPMHUPYET JIOTMYECKOE M aOCTPAKTHOE MBILUICHHE
o0yyaroIuxcss Ha YypOBHE, HEOOXOIMMOM Ui OCBOCHMsS MH(OPMATHKH, OOIIECTBO3HAHMUSA,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAUCUUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyuyaroliyecsi OBJIAJIEBAIOT  YHHBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTOpas
(dbopMyIHpyeT CBOM TOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

VY4eOHblit Kypc anreOpsl W Hadall MAaTeMaTHUYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIIEIHOTO OBJNIAJICHUS 3aKOHaMH (DU3MKH, XWMHH, OWOJIOTHMH, TIOHHMMAHHUS OCHOBHBIX
TEHJACHIMHA pPa3BUTHSI DKOHOMUKM M OOLIECTBEHHOM J>XU3HHU, I03BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MCIOIb30BaTh UX JUIs
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLUSAMM aireOpbl ¥ MaTeMaTHYeCKOro aHalu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHUHHOCTb, JOKa3bIBaTb
YTBEPKACHUSI C MTOMOIIBI0O UHIYKIMK U pacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIUICHHUE.

B xoxe u3ydenuss yuyeOHOro kypca «Aisrebpa M Hayala MaTeMaTUYECKOTO AaHaIU3a»
oOyyarolmuecs: TMOJy4aloT HOBBIM ONBIT peIleHHs TNPHUKIAIHBIX 3a]ad, CaMOCTOSTEIbHOTO
IIOCTPOCHHS MAaTE€MaTHYECKMX MOJEJIEH pEaJbHbIX CUTYyalluid, WHTEPIPETALUU IOJyYEHHBIX
pELIEHUH, 3HAKOMSTCS C MPUMEpPaMU MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHbIll Kypc 00JamaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHual, CHocoOCTBYOLIMH (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 cHnenupuky ydeOHOM  JesATeNbHOCTH, TpeOyromen
MPOJODKUTEIPHON  KOHUEHTPAallMd  BHUMaHHs, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTy4YEeHHbIN pe3yibTar.

B ocnoBe meronuku oOydeHus anrebpe W HadajdaM MaTEeMaTUYeCKOro aHalM3a JIeXKHUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusI.

B crpykType yuebHoro kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIJEIEHBI
CIIEYIOIINE COJEPIKATENbHO-METOAUYECKHE JUHUM: «YUucina u BbUUCIEHUS», «PYyHKIUM U
rpadukny, «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTndyeckoro ananmsa», « MHOXKECTBA U
Joruka». Bce OCHOBHBIE cOzEp)KAaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
IBYX JIeT oOydeHHUs Ha YpOBHE CpeHEro oouiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSAS APYT
JIpyra U TOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMu M pazjaenamu. JlaHHbIA ydeOHBIH Kypc
SBIISICTCS MHTETPATHUBHBIM, IIOCKOJBKY 0OBeIMHSAET B cebe colepKaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCLHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHs, MaTeMaTHYeCKH aHalu3,
TEOpHsl MHOXKECTB, MaremMaTthyeckas joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKUM almaparoM, y HHUX IOCIeI0BaTEIbHO
(GopMHpyeTCs U COBEPILEHCTBYETCS YMEHHME CTPOUTb MAaTeMaTHUYECKyl0 MOJENIb pealbHON
CUTyalluM, NMPUMEHATh 3HAHMs, MOJTy4YEHHBbIE NPU HM3Y4YEHUU Y4eOHOro Kypca, AJIs peIIeHUs



CaMOCTOSITENIFHO CPOPMYJIIMPOBAaHHONW MaTeMaTHYeCKOH 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

CopepxaTenpHO-MeTOAMYEeCKast ~ JUHUSA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero obmiero o0pasoBaHus 0co00e
BHUMaHHE yjaessieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBLHBIX BBIYUCICHHH, BKIIOYAIOIIAX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKUJIKY, BBIIOIHATh
npuOJIMKEHHBIC BRIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHHS, pa0d0TaTh ¢ MATEMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIONIMMCS MHOXECTBA HATYPaJbHBIX, IENbIX, PAIlHOHAIBHBIX U
JEHCTBUTENBHBIX YHCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmoMm U3 3THX
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUECKUE 3a/1a4H U ONIEPAIUH: JICTICHNE
HAIIeJIO, ONEPUPOBAaHME OCTAaTKaMH Ha MHOXECTBE IIENIBIX YHCEN, OCOOBIe CBOICTBa
palMOHATFHBIX U MPPALMOHANBHBIX YUCENl, apu(METHUYECKHE ONEpaIiH, a TAaK)Ke H3BIICUCHHE
KOpHS  HATypaJbHOM CTCIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  4ucell.  biaromaps
MOCJICIOBATEIBHOMY —~ PAacUIMPEHHIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMH MX TIPUMEHEHUS ISl PEUICHHUS Pa3JIMYHbIX 33724 (POPMUPYETCs IPECTaBICHNE
0 €JIMHCTBE MaTEMAaTHKH KaK HayKU M € POJI B IIOCTPOCHUH MOJIEJICH PeabHOTO MHUpPa, ITMPOKO
UCTIONB3YIOTCSl 0000IIEeHIE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» pealln3yeTcs Ha MPOTSHKEHWH BCEro oOydeHUs Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, TIOCKOJIBKY B KaXAoM paszzaene I[Iporpammsl
NPEIYyCMOTPEHO pelIeHNe COOTBETCTBYIOUIMX 3ajad. B pesyibrare oOydaromuecs: OBIaeBalOT
pPasIMYHBIMM ~ METOJaMM  pElleHHs] palMOHAJIbHBIX, HWpPpAlMOHAIBHBIX, MOKa3aTeIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepxalmx mnapamerpsl. [losyueHHbIE yMEHHS IHIMPOKO MCIOJB3YIOTCS NPU HCCIEIOBAHUU
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUH MPUKIIAAHBIX 33]]a4 U 3ajlad Ha HaXOXJIEeHUe
HauOOJIBIINX U HAaUMEHbIINX 3HaueHUH GyHKuMu. JlaHHas copaeprkaTenbHas IMHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUH BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
palMoOHATFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKe BBIPaKCHUH,
colepXKammx creneHn u JorapudMmel. braromapst m3ydeHHro anreOpamyecKoro marepuana
NPOMCXOMUT JNalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHHUS
oOyuaromuxcs, GOpMHUPYIOTCS HAaBBIKU JEAYKTUBHBIX PacCyKICHUH, pabOThl ¢ CUMBOJIbHBIMU
dbopmaMu, peACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BU/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHUs TPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aja4, HarJISAHO IEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK S3bIKa HAyKH.

CopnepxatenpHO-MeToAMYecKast JTUHUS «DYHKINU U TpaQuKM» TECHO TEpEIIeTaeTcsl C
IPYTUMHU  JIMHASMH ~ y9eOHOTO  Kypca, TIOCKOJIBKY B KAaKOM-TO  CMBICIE — 3amaér
MOCJIEIOBATEIFHOCTh ~ M3y4YeHHsl  MaTepuana. V3ydyeHWe  CTETNEeHHOW, TI0Ka3aTeNbHOM,
JIOTapUPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKITHIA, HX CBOWCTB M TPAPHUKOB, HCIIOJIE30BAHHE
GyHKUMA Ui pemieHust 3a7ad M3 APYyruxX Y4YeOHBIX MPEAMETOB M PEATbHOM JKU3HU TECHO
CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAJIM30M, TaK U C pEIICHUEM ypaBHEHHMH W HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHUE yaesercs (OPMHUPOBAHUIO YMEHHUS BbIpaXkaTh (popmysiamu
3aBHCUMOCTH MEXAY Pa3TUYHBIMU BEIMYMHAMH, HCCIEI0OBATH MOJYUYCHHbIE (DYHKIMH, CTPOUTH
ux rpadukn. Matepuan 3TOH COAEpKATeIbHOW JIMHUM HAIeJIeH Ha pa3BUTHE YMCHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIHYMHAMH B Pa3IMYHON (opme:



aQHAJTUTUYECKOM, Trpaduyeckol W CIIOBeCHOH. Ero wu3ydyeHue CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0O W  KOHKPETH3aIlHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Havyaia mMaTeMaTnyeckoro aHajan3a» IO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK M MPUKIAJIHBIX 33/1a4, JOCTYITHBIX O0YYarOIIMMCS,
TaK KaK y HHUX IMOSBISIETCSI BOBMOXKHOCTh CTPOUTH IPaUKHU CIOKHBIX (DYHKUUHN, OMPENeNiaTh UX
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas cojepikaTellbHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHUYeCKUX MOJeJel peajabHbIX CHUTyalud, IO03BOJISET
HaxXOJIUTh HaWJIyylllee pEeIIeHHWE B NPHUKIAAHBIX, B TOM YHCIE COIUATbHO-?KOHOMHYECKHUX,
3a7a4yaX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (HOPMATBLHO-TIOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMHPOBAHUIO YMEHUN
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTEMATUKH B HayKe, TEXHUKE U HcKyccTBe. OOyyaromuecs
Y3HAIOT O BBIJAIOLIUXCS Pe3yJIbTaTax, MOJIYYeHHBIX B XOJI¢ Pa3BUTHUS MaTEeMAaTUKH KaK HAyKH, U
00 UX aBTOpAXx.

CogepxarenpHO-MeTOAUYECKAsT JHUHUSA «MHOXECTBAa W JIOTMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
IPEJICTaBICHNUs] IPOHU3BIBAIOT BECh KYypC WIKOJBHOM MaTeMaTWKH W IpejuiararoT Haubosee
YHUBEPCAIBHBIN S3BIK, OOBEIUHSIONIMI BCE pa3leibl MaTeMaTUKH W €€ TPWIOKEHUW, OHU
CBS3BIBAIOT pa3Hble MAaTEMaTUYECKUE TUCHUIUIMHBI U UX MPUJIOKEHUS B euHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YalIIEMyCs TOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKH W HCIOJIb30BATh €ro JJIsl BBIPAXKEHUSI CBOMX MbIciel. [pyrum
BAKHBIM NPHU3HAKOM MAaTE€MaTUKU KaK HAyKH CIEAYyeT NMpU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000OCHOBaHMI ¥ CJIEIOBaHHE OMNpEeACNEHHBIM TpPaBUIaM [OCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET DPa3BUTHIO JIOTHUYECKOTO
MBIIUIEHHUS] 00YYaroINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYKICHUS Ha OCHOBE JIOTHYECKHX
npaBujl, GOPMUPYET HABBIKU KPUTUUECKOTO MBITIICHHUS.

B yuebHOM Kkypce «Anrebpa M Hayajza MaTeMaTHMYECKOTO aHalIM3a» IPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOTo  MOJEIUPOBaHHUS, KOTOpble  TMpHU3BaHbl  CHOCOOCTBOBAThH
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHHSI MOJENEN peallbHbIX CUTYyallli, HCCIEeTOBaHUS 3ITHX
MoOJieJiel ¢ TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOrO aHalu3a, HHTEPHpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. TakuWe 3aJaHus BIUIETEHBI B KaXABIH W3 paslielioB MPOTPAMMBEI,
MOCKOJIBKY BECh MaTepuaji y4eOHOTO Kypca MIMPOKO UCHOIB3YETCs IS PEUICHUS MPUKITIaTHBIX
3amady. llpu pemeHnn peampbHBIX MPAKTUYECKHX 3aJad  OOydYarommecs pa3BUBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAaXOJIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh
aHaJIoOTui0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobiemy. JledarenbHocTh MO (POpMHPOBAHHIO
HABBIKOB PEILIEHUs MPUKIAIHBIX 3a]1a4 OPraHU3yeTCsl B MPOLIecce U3YUYEHHs BCEX TeM y4eOHOTo
Kypca «Anrebpa 1 HadaJla MaTeMaTHYEeCKOTO aHAJTH3a).

Ha usydenue yaeOHOTO Kypca « Anredpa u Hadajga MaTeMaTHIECKOTO aHaIN3a» OTBOJIUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panponanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuojuyeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH s NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIECHHUSA, IMpaBWJIa OKPYIJIEHWs, MPUKHUIKA W OLEHKa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosmeii popmbl
3alACU ACUCTBUTEIIBHBIX YUCEI JUI PEIICHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJlbHON CTEIIEHH U €ro CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATYypaIbHBIC JTOTApU(MBEIL.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpPaBHEHMS U YpaBHEHU-CIIeACTBUs. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OJHOM IIEpEMEHHOMW. JleleHue MHOro4JeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koadduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

UppanuonaneHple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaLUOHAIBHBIX
YPaBHEHUM.

IToka3zaTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIIECHUS [TOKA3ATENbHBIX YPABHEHHI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAECPIKAIINX JIOTApU(PMBIL.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YPaBHEHHUHU.

OcHoBHBIE TpUroHOMeTpuueckne (opmyinsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKEHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWMCTBA, BBIYUCICHHUE €ro
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS Il PEIIEHUs] CUCTEMbI IMHEHHBIX YpaBHEHMI. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHM. McciieqoBanne ocTpoeHHOU
MOJIEJIN C ITOMOILBIO MATPHUIL] U OIIPEACIIUTEIIECH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENEH peaabHOM CUTyallMM C IIOMOILIbI0 YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3aJad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKW U PEAIbHON KU3HH.

DOyHKIUM U TpadpuKu



OyHKIUs, crmocodbl 3amanus GyHKnuH. B3ammHo oOpatabie (QyHkimu. Kommosumus
¢ynkuuit. ['paduk pyHkumuu. DemMeHTapHbIe Ipeodpa3zoBaHus TpaGuKoB (GyHKIHA.

Ob6nacTp ompeneneHuss © MHOXeCTBO 3HaueHH ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepmoguueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3Ha4YeHUs QYHKLUU HA IPOMEKYTKE.

JluneliHas, KBaZipaTU4YHas U JpOOHO-TMHENHas GyHKLIUHU. DIIeMEHTapHOe UCCIel0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CreneHHas (yHKIMS C HAaTypaJbHbIM M Li€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CpoiicTBa 1 rpaduKk KOpHA n-Oi CTENeHU Kak (PyHKIUH OOpaTHON CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenpHas U Jorapudmuydeckas QyHKIUH, HX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUIUH U peIICHUs ypaBHEHH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLUH
YHCIIOBOTO apryMEHTA.

@OyHKUMOHAIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U ABIeHUsX. I'paduku peasbHbIX
3aBUCUMOCTEM.

Hayana maTreMaTH4ecKoOro aHajaimu3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHUs OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
MHIYKIAA. MOHOTOHHBIE M OrpaHUWYEHHBIE ITOCIIEIOBATEIBHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOILIEH IeOMEeTPHUECKOW MpOrpeccu.
JIuHelMHBII M OKCHOHEHIUaNbHBIM pocT. Yucino e. dDopmyna CIO0XKHBIX IPOLEHTOB.
Hcnonp30BaHnEe IPOrPECCUU ISl PELIEHMSI pEAJIBHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBHble ¢GyHKIMH M UX cBoHcTBa. Touku pa3pbiBa. ACHMOTOTHI TI'padUKOB
¢yukiuii. CBoiicTBa (QyHKUMN HENpephIBHBIX Ha OTpe3ke. MeTon MHTEpBAJIOB ISl pELICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHble GyHKIHH. OnpeneneHne, TeOMETPUISCKUN 1 HU3HIECKUI
CMBICT POU3BOAHON. YpaBHEHHUE KacaTebHOM K rpa@uKy QyHKIHUH.

[TpousBoHbIe 3neMeHTapHbIX QyHKUUH. [Ipon3BoaHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
¥ KOMITO3UIIMU (QYHKIUH.

MHuoxecTBa H JIOTHKA

MHoecTBO, onepaly HaJl MHOXECTBAMM M UX cBoicTBa. /lnarpammsl Jinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONHCAHMS PEATbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia 1 BLIYUCICHUA



Harypanenble u wnenble uyucna. [IprMeHeHHE NpPU3HAKOB AECIMMOCTH LENBIX YHCET,
HanOonbImi o0 nenutens (natee — HOJl) u Haumensinee odmee kpatHoe (manee — HOK),
OCTAaTKOB I10 MOJYJIIO, aJlropuT™Ma EBKnMaa 1S peleHns 3aaa4 B LEJIbIX YUCIIaX.

KommnekcHsle uncma. AunreOpandeckas W TpUTOHOMETpUYeckas (OpMBI  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKrue Orepannun ¢ KOMIUIEKCHBIMU duciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4Hced [UIsl pelieHus (GU3HYECKUX U
F€OMETPUUYECKHX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUYECKUX YPaBHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OcCHOBHBIE METOJIbI PEIICHUs TOKA3aTENbHBIX U JTOrapu(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPAIIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE =~ METO/ABl  pEHIeHUs] CUCTEM M COBOKYNHOCTEW  palHOHAIbHBIX,
UPPaALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUIECKUX YPaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKHUX 3ajad U
3alad U3 Pa3MYHbIX o0nacTel HayKu M pealbHOW >KU3HU, WHTEpIpeTalus MOJy4YEeHHBIX
pe3yJIbTaToB.

DOyHKUUH U rpadpuku

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

I'paduueckue MeToabl pElLICHHs ypaBHEHHMM M HepaBeHCTB. [ 'paduueckue MeTomabl
penenus 3a/1a4 ¢ napaMeTpaMH.

Ucnonp3zoBanue rpadukoB (QyHKIUN OIS HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KHU3HU.

Hayana mateMaTH4ecKkoro aHajaimsa

[TpuMeHeHHe MTPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxaenne HanOobIIero 1 HAMMEHBIIET0 3HAYeHUH HeTIPephIBHOM (PyHKIINH Ha OTpe3Ke.

[IpuMeHeHre NpPOU3BOMHOM M HAXOXACHHUS HAWIY4lIero PEeHIeHHs B IPHUKIAIHBIX
3ajadax, A OINpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiol wuiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBo0Opa3HbIX. [lepBooOpaszHbIe AIEMEHTApHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WHurterpan. ['eomerpuyecknii CMbICT MHTErpajia. Beraucienue onpenenéHHoro nHTerpaia
no ¢popmyne Herorona-Jleitouuna.

[IpumeHeHre WHTErpana I HAXOXKICHHUS IUIOMAACH TUIOCKUX GUryp u o0bEMOB
TE€OMETPUUYECKUX TEII.

[Tpumeps! pemienuit auddepeHnnanbHbIX ypaBHEeHHH. MaTeMaTHuecKoe MOICIHPOBAHNE
peasibHBIX MPOLECCOB ¢ MOMONIbIO AU(PPEpEeHIINATBHBIX YPAaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHUE B3aWMOJICHCTBOBATH C COIHMAJILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKHX
MaTEeMaTUKOB U POCCHUHCKON MaTeMaTH4eCKOW MIKOJIbI, MCIOJIB30BaHUE JTHUX JIOCTIKCHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBCHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUICCKUM MPUMEHEHUEM
JOCTYKEHUH HAYKH W JCSITEILHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TOCTPOCHHUE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  OICTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHS MPUMEHSATh MATEMATHUECKUE 3HAHUS B MHTEpPECaxX 3JI0POBOTO
u Oe3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEXKUM 3aHATHIA M OTABIXA, peryisipHas (pu3nveckas akTHBHOCTB ),
busznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENHHOMN IE€ATETHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JIIO0Us, HHTEpEC K pa3IuuHbIM cepam
pohecCHOHANEHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa30BaHHIO U
€caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 33724 MaTeMAaTHIECKOM HAIPaBICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IOHUMAHUE BIHUSHUS COLHAIHHO-
PKOHOMHUYECKUX IIPOILIECCOB HA COCTOSIHME MPHPOJHON M COLMAIBHOW Cpelbl, OCO3HAHHE
MI00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalollel cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX IMOCIEICTBUIN ISl OKPY KAIOIIel Cpeibl;



8) HeHHOCTH HAYYHOIO NMO3HAHHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTHYECKOH HAayKH Kak cQepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHA NUBUIIM3AllUH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHA M MAaTEMaTUYECKON KyJIbTYypOH KAaK CPEACTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUIYAIbHO U

B IpyTmIie.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPCaJIbHbIe YUeOHblIe 1elicTBUS

Ba3oBble joruyeckue geicTBus:

BBISBJISITH U XapaKT€PU30BaTh CYILECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHUH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHMUA Ui 000OLIeHHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a,;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBaTh CYXICHHS: YTBEPIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKIEHUSX, TMpeasararb KpPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TIpsMble U
OT TPOTHUBHOIO), BBICTpaMBATh AapryMEHTALlUMI0, MPHUBOAUTH MPUMEPHl M KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3amgaun (CpaBHHMBAaThb HECKOJIbKO BapHAaHTOB
pelieHus, BbIOMpaTh Haubosee MNOAXOMAIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KpUTEPUEB).

Ba3oBble ucciie0BaTe1bCKUE 1 CTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (PUKCUPYIOIIME NPOTHBOpEUHe, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SIBJICHUS, IPOILIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUIaTh IPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBIIATH JE€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JAJIS
peLIeHMs 3a]1a4u;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTH3UpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUS,;

CTPYKTYpHpOBaTh  HMH(POpPMANMIO, TPEACTaBIATE €€ B  pa3iuyHbIX  (opmax,
WLTIOCTPUPOBATH IpaUuecKy;

OLIEHUBAaTh HAAEKHOCTh MH(OpPMAMK 10 CaMOCTOATENBbHO  Cc(HOPMYIMPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0wmenne:

BOCIIpMHUMATb H (1)OpMy.III/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCBbMCHHBIX
TCKCTAaxX, JdaBaTb IOJACHCHUA II0 XOAY PCHICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘ICHHI)IfI
pe3yIbTarT;

B XOJIe OOCYKICHHsI 3a/JaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOIEMBI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIIEHUSIMU JIPYTHX YYaCTHHKOB AHAaliora, 0OHApY>KMBATh pa3IU4Me M CXOACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) Q)OpMaT BBICTYIIVICHUA C y‘-IéTOM 3aga4 IMpe3CcHTauuu U
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHBIC yHMBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yJibTaTa pelIeHns MaTeMaTHUECKON 3a/1auu;

IpPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh NPH PEIICHUH 3a/a4Md, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH © YCIOBHSIM, OOBSICHITH TPHIMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJbTaTOB EATEIBbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHOW paboTHI mpu
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MIPOLIECC B PE3YNBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNIOBBIX (popmax paboThl (0O0CykIeHus, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C



JIPYTUMU 4YJICHAMH KOMAaH[bI, OIGHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMNA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHHKAMH B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIbTATbBI

K koHmy oOydenuss B 10 KjacceoOydarOIIMICS TMOIYYUT CICIYIONIUE TMPEIMETHBIE
pe3yNbTaThl MO OTACNIbHBIM TeMaM paldouel mporpaMMmbl y4eOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yucia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YUCII0, OECKOHEUHAs! TIEPHOIMYECKast
IpoOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
4yCel, MOJYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSTH IpOOHU U MPOLIEHTHI AJIs PEILICHUS IPUKIAIHBIX 334 U3 Pa3JInYHbIX OTpaciei
3HaHUI U peabHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWIa OKPYTJICHHS, MPUKHUIKY U OLEHKY
pe3yibTaTa BBIUUCICHUM;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTEMEeHb C IIeJbIM IOKa3aTelieM, HCIOJb30BaTh
HOIXOAAITYI0 (OpMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJIS PEIICHHs] MPAKTUYECKHX 3afad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOZHO OMEpUPOBATh MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypajbHbIC
J0rapuQMmsl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUsI M HEpaBEeHCTBA:

CBOOOZAHO  ONEpUpOBaTh  MOHATHSMHU:  TOXJIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YpaBHEHUU, TPUMEHATH METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: MHOTOYJIEH OT OJHOW MEepPeMEHHOW, MHOTOWIEH C
HENBIMU KOO PUIIMEHTaMH, KOPHHU MHOTOUYIEHa, MPHUMEHSTHh JeJeHHe MHOro4WwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
ONpeAeNuTeNb MaTpulbl 2 X 2 MU €ro TeOMETPHUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPENeIUTENN A peleHus
CUCTEMBbI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEaJbHbIE CUTYallUd C MOMOUIBIO CUCTEMBI
JUHENHBIX YpaBHEHMM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
OnpeIeTUTENeH, UHTEPIIPETUPOBATD MOTYUYEHHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBUI C KOPHSAMH JUISl TPeoOpa30oBaHus BRIPAKEHHI;

BBITIOJHATh  MPEOOPA30OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpXKAIMIUX CTENEHH C
palMOHAIBHBIM [TOKA3ATENEM;



WCIIOJIB30BaTh  CBOMCTBAa JjiorapudMoB i NpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIBIO PAaBHOCWIIBHBIX MEPEXOI0B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckue (QopMylbl Ol IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0XouMbIe (POPMYJIIBI IJIs1 PELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh PEAIbHBIE CUTYallud Ha S3bIKE aiareOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUs, HEPAaBEHCTBA [0 YCIOBUIO 3a/ladd, HWCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DyHKIUHA U TPaPUKH:

CBOOOJHO OMEpUPOBATH MOHATUSAMU: (DYHKIHA, COCOOBI 3anaHus (PyHKIHUU, B3aUMHO
oOpaTtHble (QYHKIHMH, KOMOO3UIMS (PyHKUUN, Tpa@uK (YHKIUH, BBIIOIHATH 3JIEMEHTapHbIC
npeoOpazoBanus rpadukoB GpyHKIINIA;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: O0OJACTh OIpeNeJeHHs] U MHOXKECTBO 3HAUYCHUU
byHKIMHU, HYJIM QYHKIWH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, TEPUOTUYECKUE
GYHKIUMM, TPOMEXYTKM MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl U MHHMMYMBbI (yHKLUH,
HauOoJIbIlIee U HAMMEHbLIee 3HaueHue QYHKIIUN Ha TPOMEXKYTKE;

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMHU: CTENeHHass (DYHKIMS C HAaTypaldbHbIM U LEJIBbIM
nokasaresueM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpapuk
KOpHS N-0i CTENeH! KaK (YHKLIUU 0OpaTHOI CTENEHU C HaTypaJlbHbIM MTOKA3aTeIeM;

OTepUpPOBATh TMOHITUSIMH: JIMHEHHAs, KBaJpaTW4Has ¥ JAPOOHO-TUHEIHHas QYHKIHH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: MOKa3aTelbHas U jorapupmuyeckas QyHKIUU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPA(UKH JIIsl pEIeHUs YPaBHEHU;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTb, OMNpEIesIeHHE
TPUTOHOMETPUYECKUX (YHKIMI YHUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIUHA A7 MCCIEI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyiIamMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havana maTeMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OIEpPUpPOBaTh MOHATUSAMHU: apudmeTnyeckas U reoMeTpHuecKas Iporpeccus,
OeckoHEeUHO yObIBarollasi reoMeTpruecKas porpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(dbopMyIia CI0XKHBIX POLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

HCIIOJIb30BaTh POTPECCHH ISl PELIeHHsI pealIbHBIX 3a]a4 IPUKJIaHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH HOHATHSAMH:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUS
II0CJIE0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MAaTEMaTHYECKOTO aHaJIN3a KaK aHajIi3a OECKOHEYHO MalbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENpPEpBIBHBIE (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;



CBOOOJTHO ONEpPUPOBATH NOHATUEM: (DYHKIUS, HENpepbIBHAas Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH 751 pEIICHU 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: TMIE€pBas W BTOpas NPOU3BOJIHBIC (YHKIIHUH,
KacaTenbHas K rpaduky QpyHKIUH,

BBIYMCIIATh IIPOU3BOAHBIC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO U KOMIIO3ULUHU JBYX
(GyHKUHMH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKLUI;

UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICIT TPOU3BOJHOM JUIs pELLICHUs 3a1au.

MHoskecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJICHUM, IPU PEIIEHUY 3aa4 U3 JPYTUX YYEOHBIX [TPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHITUSMM: OIpPEAEIICHUE, TEopeMa, YypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4eCKOro OO0bEKTa, J0Ka3aTeIbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy o6ywenus Bll kJacceoOydarouiuiics IOJYYUT CIEAYIOLIME MpeAMETHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboueil mporpaMMel yuyeOHOro Kypca «Ajiredpa U Hadana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATYypajJbHOE U 1LEJ0€ YHCI0, MHOXKECTBA
HaTYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTy nenbix yucen, HOA u HOK
HaTypaJIbHBIX YMCEN IS PELICHMS 3a]a4, IPUMEHATh AIropuT™ EBKNINA;

CBOOOJTHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJIIO, 3allUChIBaTh HATYypaJbHbIE YHCIIA
B PA3JIMYHBIX TIO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJIEKCHBIE YHCIIa B aNre0pandyeckoil 1 TpPUroHOMETPUYEcKoi (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI M HEpaBEeHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATUSIMM:  HUppalMOHAJIbHBIE,  IIOKa3aTelbHbIE U
JorapuMuUecKre HEPaBeHCTBA, HAXOAUTh UX PELICHUSI C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO0/I0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIEeHNN TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0Xo1uMble (OPMYITBI IS peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PEIIECHUs CUCTEMBI U COBOKYITHOCTEU
paloHaIbHBIX, HPPAlMOHANIbHBIX, IOKAa3aTeNbHbIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pemate palioHajbHble, HWpPpPALMOHANIBHBIE, I[OKa3aTeibHblE, JorapudMuyeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEP KAINE MOAYJIN U ITapaMeTPBhI;

OPUMEHSATH TpaduuecKrue METOIbI JUIS PEIICHUs] YpaBHEHHI M HEPABEHCTB, a TAKXkKe 33134
C ImapaMeTpaMu;

MOJENUPOBATh pEAIbHBIE CUTYallMd Ha s3bIKE aireOpbl, COCTAaBIATH BBIPAKEHUS,
YPAaBHEHUsl, HEPAaBEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATH IOCTPOCHHBIC
MO/JIEJIU C UCIIOIb30BAHUEM allllapaTa ajareOopsl, MHTEPIPETUPOBATH MOIy4YEHHBIN pe3yIbTaT.

DOyHKIuM U rpapuku:



CTPOUTH TpadUKH KOMMO3UIIMK (DYHKIIMH C TTOMOIIBIO AJIEMEHTAPHOIO WCCICAOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX (PYHKIIHIA;

CTPOUTh TeOMETpUYeCKHe oOpa3bl ypaBHEHWH H HEPABEHCTB Ha KOOPIWHATHON
IIJIOCKOCTH;

CBOOOIHO OMEPUPOBATH OHATUSMU: TPA(QUKN TPUTOHOMETPUIECCKIX (DYHKITUH;

MPUMEHATH (DYHKITUU I MOACIIMPOBAHUS U UCCIICAOBAHMS PEATbHBIX IMPOIIECCOB.

Hauyana MaTeMaTH4eCKOro aHaJIu3a:

WCIIOJIB30BaTh TPOW3BOJHYIO JUISl HCCIAeAOBaHUS (QYHKIIMM Ha MOHOTOHHOCTH U
SKCTPEMYMBI;

HAXOJHWTh HauOOJbIIICe U HANMCEHbINIEE 3HAYCHHSI (DYHKIIMN HEMIPEPHIBHOW HAa OTPE3KE;

HCIIOJIb30BaTh MPOM3BOIHYIO JIJISi HAXOXKICHHS HAWIYYIIErO PEIICHHS B MPUKIATHBIX, B
TOM YHCJIE COIMAITIbHO-DKOHOMUYECKHX, 3aadax, Ul OINPEACICHHS CKOPOCTH M YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYJIION HITH TPaPUKOM;

CBOOOJIHO OTNIEPHPOBATH IMOHATHIMU: TTIEPBOOOpa3Has, ONpeeIEHHBIM HHTETPaN, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTerpan mno ¢opmyine HproToHa-
Jlelibuuna;

HAXOAWTh IJIOIIAAN MIOCKUX (GUTYP U 00BEMBI TEJ C MTOMOIIBI0 HHTETpaa;

UMETh TPEJCTABJICHUEC O MATeMAaTUYCCKOM MOJCIIMPOBAHHH HA IMPHUMEPE COCTABIICHUS
muddepeHIMATBLHBIX YPaBHEHHUI,

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHATbHO-DKOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHAITH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne (undposbie)
HaumeHoBaHue pa3aeioB U TeM MPOTrpPaMMbl Konrpoabn | Ilpakrnyeck
n/n Bcero oOpa3oBaTe/ibHbI
ble padoTel | He padoThI
e pecypchbl
MHuosxecTBO JeUCTBUTEILHEIX YHUCcell. MHOIO4IEeHEI. https://school.oblak
1 PannonaneHble ypaBHEHHs U HEpaBeHCTBA. CUCTEMBbI 24 1 1 oz.ru/https://resh.ed
JIMHENUHBIX YpaBHEHUN u.ru/
Oyukun u rpaduku. CreneHHas GyHKIHS C LETIbIM https://school.oblak
2 y P ' y 12 1 oz.ru/https://resh.ed
nokasaresieM
u.ru/
ApudpmeTnueckuii KopeHb n-0i CTENEeHU hitps.//school.oblak
3 P P ’ 15 1 oz.ru/https://resh.ed
WppanuonansHbie ypaBHEHUS uru/
https://school.oblak
4 [Toxa3zatenbHast pyHnkius. [TokasaTenbHble ypaBHEHUS 10 1 oz.ru/https://resh.ed

u.ru/



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/

5 Jlorapudmuueckas Gpynkius. Jlorapupmmuueckue 18 Eit[r)fj//fﬁtcphsolj:eosilzz
ypaBHEHUS

u.ru/
https://school.oblak

6 TpuroHomMeTpudecKre BHIPAKEHUS U YPaBHEHUS 22 oz.ru/https://resh.ed
u.ru/
https://school.oblak

7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 oz.ru/https://resh.ed
u.ru/
https://school.oblak

8 HenpepoiBabie ¢pyakiuu. [IponsBoanast 20 oz.ru/https://resh.ed
u.ru/
https://school.oblak

9 IToBTOpEHME, 0000IICHNE, CUCTEMATH3aIIHs 3HAHUH 5 oz.ru/https://resh.ed
u.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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https://school.oblakoz.ru/
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https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJTACC

Ne
n/n

HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbl

KoaudecTBO 4acoB

Bcero

KonTpoasn
ble padoThbI

[MpakTnyeck
ue padboTbl

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbI
e pecypchbl

HccnenoBanme QpyHKIMIA ¢ TOMOIIBIO POU3BOAHOMN

22

https://school.oblak
oz.ru/https://resh.ed
u.ru/

[lepBooOpazHas u uHTErpai

12

https://school.oblak
oz.ru/https://resh.ed
u.ru/

I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA.
TpuroHomeTpuuecke HepaBeHCTBA

14

https://school.oblak
oz.ru/https://resh.ed
u.ru/

HppaunoHanbHble, IOKa3aTEIbHbIE U
norapupMUUECKUe HEPABEHCTBA

24

https://school.oblak
oz.ru/https://resh.ed
u.ru/

KoMmnnexcHbie unciia

10

https://school.oblak
oz.ru/https://resh.ed
u.ru/

HarypanbHsle u niensle yucna

10

https://school.oblak
oz.ru/https://resh.ed
u.ru/
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https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Cucremsnl pallnOHAJIBHBIX, UPppAlMOHATIBHBIX

https://school.oblak

. 12 oz.ru/https://resh.ed

MOKa3aTEeIbHBIX U JIOTApU(PMUISCKUX YPABHCHHHA uru/
https://school.oblak
3ama4n ¢ mapameTpamMmu 16 oz.ru/https://resh.ed

u.ru/
https://school.oblak
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 16 oz.ru/https://resh.ed

u.ru/
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Marematuka. Anrebpa v Hayalia MaTeMaTudeckoro ananusa, 10 kmace/ Mepsnsak AT,
Homuposckuii [I.A., TlonsikoB B.M.; nox penakuueit [logonsckoro B.E., OGuiecTBo €
OrpaHMYEHHON OTBETCTBEHHOCThIO M3naTenbckuii neHTp « BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienue

* Marematuka. AnreOpa U Havyajla MaTeMaTUYECKOro aHanu3a, 11 kimace/ Mep3msak A.l'.,
Homupogckuii /[.A., ITonsko B.M.; nox pegaknueii [Togonsckoro B.E., OGmiecTBo ¢
OrpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTensckuit nentp «BEHTAHA-I'PA®Dy;
Axuunonepnoe obmectBo «M3narensctBo «IlpocBenienne»

METOJIUYECKHUE MATEPUAJIbBI V151 YYUTEJISA
https://math.ru/teacher/db/

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

https://school.oblakoz.ru/



MHWHHUCTEPCTBO ITPOCBEIIEHUSI POCCUICKOMN ®EJIEPAIIUNA

MunucTepcTBO 00pa3oBanus u Hayku Camapckoii o0JiacTu

I[enapTaMeHT oﬁpasosafmﬂ AJMUHUCTPAIUU TOPOACKOI'0 OKpYyra ToabsTTH

PACCMOTPEHA

Ha 3acenanuu MO
Y4UTEJIEeH MaTEMAaTUKH U
UHQOPMAaTHKH

IIporokos Ne 1 ot 30.08.2023 r.

MBY «lIlIkoJa Ne 59y

INPUHATA

Ha 3aceJaHuHu
ITegarornueckoro Coseta

Yupexaenus

IIporoxoa Ne 23 ot 30.08.2023 r.

YTBEP/KIEHA

Hupexrop MBY «IlIkona Ne 59
E.H. Poxxko

IIpuxa3 Ne 280 ot 30.08.2023 r.
Poxko EﬂeHag:Ru, 0="MBY "ILikona Ne

9", CN="Poxko Enena

HukonaeBHa, froracera. arperor.
ANpeKTop

00f7d1fe22e26124ca
2024-11-11 00:05:11

PABOYAS ITPOT'PAMMA

(ID 1220370)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

st ooyuarormxest 10 — 11 xmaccoB

ToabsaTTH, 2023



INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3YUYCHHUS AUCLIUILUINH €CTECTBEHHO-HAYYHOU
HANpaBJICHHOCTH M TPEIMETOB T'YMAaHUTApHOTO IUKIA. [1oCKONbKY JOruyeckoe MbIIUICHHE,
dopmupyeMoe IpH M3YYEHHH OOYy4yarolIMMHUCS TMOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHHUHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpU peLICHUU
reOMETPUYECKUX 3a/lay, YMEHHE BBIIBUIaTh U ONPOBEPIaTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYy4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriyOJaE€HHOM ypOBHE —
pa3BUTHE HMHIVUBUAYATBHBIX CIIOCOOHOCTEW OOYdYalOMIMXCSl TP W3YYEHUH TEOMETPUH, Kak
COCTABISIIONIEH MpeaMeTHOH obnactn «MaremaTnka W WHQPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXKHOCTH NPUOOpETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUH U
JecTBUH, creln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX Ul YCHELIHOro MpOo(hecCHOHAIbHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 3a/1a4aMu Kypca Fr€OMETPUU Ha YIriyOIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTyphl H
(dbopMEpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAIOIIAM MHPOM;

dbopMHEpOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCHIBATH UM M3y4yaTh pas3Hble SBICHUS
OKpY’KaloIIero MHupa, 3HaHHe MOHATHHHOTO amnmapara mo paszzaeny «CrepeoMeTpusd» ydueOHOro
Kypca reOMeTpuu;

(dbopMHpOBaHHE YMEHHs BIIa/IeTh OCHOBHBIMU MOHATUSIMH O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a7ay;

dopMupoBaHHE YMEHHS paclio3HaBaTh Ha YepTekaX, MOAENSIX W B PEATBHOM MHpE
MHOTOTPAaHHHKH U TeJla BPaIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJIEITH;

dopMupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCHOMAaTHYECKOTO  ITOCTPOSHUS
MaTeMaTHYECKUX TEopHil, (opMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
pacCyKIEHUN;

dopmHpoBaHHE YMEHHs BIAaJE€Th METOJAMH JIOKa3aTENbCTB M aJITOPUTMOB PpEIICHUS,
YMEHUST HMX TPUMEHATh, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKACHUS B XOJE pELICHUS
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkaHueM, (popMHupoBaHHE
NPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEP)KJICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTUBHBIX PACCYKICHUM;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
o0yyJaromuxcs, MO3HABATEILHOM aKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBILIICHHS], UHTepEeCca K U3yUYEHUIO T€OMETPUH;

¢dopmupoBaHrne (HYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHUM JIPYIHX Y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHMS pEANbHBIX CHUTyalldid, HCCICHOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [10JIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSIMH yueOHoro kypca «['eomerpusi» B 10-11
Kiaccax sBisroTcsA: «lIpsiMble M IUIOCKOCTHM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpallleHus», « BEKTOpBI U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKHX YMEHUM
pacrpesieNiieTcsi HE TOJbKO IO COJEP)KaTeNbHBIM JIMHUSIM, HO M MO ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE TMPEIAMETHBIM  pe3ylbTaTaM  OCBOCHUS
@DenepanbHOil pabovell MPOrpaMMbl, pacipeAeTIEHHBIM 110 ToAaM 00ydeHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpPOCaM OOydarommecs
oOpallaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJIEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MpPUHIIUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHYECKHUX
MpEeJICTaBICHUI O0yYarouxcs, pacmupss u yrayomnss e€, obpa3ys MpoYyHble MHOXKECTBEHHbIE
CBSI3U.

[Tepexon K M3y4EeHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycnoBus s guddepeHnranud  OOy4eHHUs, IMOCTPOSHHsS WHAWBUIYATbHBIX
o0pa3oBaTeNbHBIX Mporpamm, oOecrneuuTbh yriayOJa€HHOE M3yuyeHHE TeOMETPUM  Kak
COCTaBJIsIIONIEH yueOHOTO TIpeMeTa «MaTeMaTukay;

HOJArOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUI0 U3YyYEHHS MaTeMaTHKH ¢ y4€TOM BBIOOpa
Oyaymeit mpodeccun, obecreyrBas MPEeeMCTBEHHOCTh MEXAY OOMIMM U MpoeCcCHOHATBHBIM
o0pa3oBaHHEM.

Ha u3yuenue ydyeGHOro kypca «l'eomerpus» Ha yriyOoiaéHHOM ypoBHe oTBoguTca 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MPOocTpaHCTBO. 1lonATHE
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapalIebHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsaMbiX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, IAPALICIBHOCTh NPSAMOM M IUIOCKOCTH. [lapamnenbHOoe W LEHTpaJbHOE
POEKTHPOBaHUE, n300pakeHue puryp. OCHOBHBIE CBOHCTBA MapaICIbHOTO MPOSKTUPOBAHHMS.
N300paxkenue Guryp B mapauieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXJy IpSAMBIMU B IpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: Mapajule]bHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiye npocTpaHCTBEHHbIE (PUIYPBI HA MIOCKOCTH:
TETPadp, NapajuIeIeIUIe], IOCTPOCHUE CEUEHU.

[lepnieHOAUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH: IEPIEHIUKYJIApHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE W IEPHEHIUKYJISApPHbIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYISPHON
I10CKOCTH. OpTOroHainbHOE MpPOEKTUpOBaHUE. [lepneHAuKysip U HAKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MJIIOCKOCTH, MPOEKIHs (PUTYphl HA MIOCKOCTb.
IlepneHAUKyYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKocTed. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAaHHBINA yroJl, JIMHEWHBIN
yroJ JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3ma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MblI, OOKOBas M IOJIHAS MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunes] U ero cBoicTBa. Kparuaiimme NOyTH Ha IOBEPXHOCTHU
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. IMupamupa: n-
yrojibHasi MUpaMua, MpaBUibHAg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
nupaMuJia, MpaBUiIbHAS TPEYToIbHASI MUPaMKJIa U MPAaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMOW mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAHHUKE: CHMMETpHUS IapajulesIeuIeaa, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON TUPAMU/IBL.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE



[TonsiTHst: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpaBJIEHHbIE M IPOTUBOINOJIOXKHO HaIlpaBJIEHHbIE BEKTOpBl. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha yucio. [loHsaTue komiutaHapHble BeKTOpbL. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenumnena. Teopema O pPas3lIOKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpJMHATAMU BEKTOpAa W KOOpJIMHATAMH TOYEK. YTOI
Mex 1y BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpauieHus

[ToHsATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LMIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacnosnoxeHue cdepsl U INIOCKOCTH, KacaTeslbHas IIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka numuHapa u konyca. CuMmeTpust
cthepsl 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Tei. Teopema 00 00bEME NPSIMOYTOIBHOIO
napajuiesenunesna u ciueactsus u3 He€. OObEM NpsIMOW M HAKJIOHHON NpPU3MBI, LWJIMHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOT0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
onucaHHas okojio LuiuHApa. Ilepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHMK WJIU TEJIO BPALLCHMUS.

[Tnomanbr MOBEPXHOCTH LMIMHIpPA, KOHYyca, Iiomanas cepsl u e€ yacteid. [lonoOue B
npoctpaHcTtBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOJOOHBIX  (uUryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHHUl MHOTOTPAHHMKOB U TeJd BpallCHUs: CEUYEHHUs IMIIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (TMapajuiesibHbie OCHOBAaHUIO U
IIPOXOJAIINE YEPE3 BEPLIMHY), CEUEHMsI 11apa, METOJbl IOCTPOECHUS CEYEHMI: METOJ CJENOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIEH TUIOCKOCTH.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTope! B ipocTpancTBe. Onepanuy HajJl BEKTOpaMU. BEeKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. [IpsAMoyronpHas crucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1a4.

J{BM2KEeHHS B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OtoOpaxkenus. [IBuxeHuss u paBeHCTBO Quryp. OOmime
CBOMCTBA JBW)XKCHUH. Buabl NBWKEHMI: INapajUIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpU,
3epKaibHasi CHMMETPHS, TTOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust nmogodus. Ilpsmas u chepa
Oiinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xknanckoe BoCIMTaHHE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEeMaTHYECKHX OCHOBAaX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, HOpPOIELyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OIPOCHI U JAPYro€), YMEHHUE B3aUMOJEHWCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX q)YHKHI/ISIMI/I 1 Ha3HA4YCHUEM,

2) NaTpuoOTHYECKOe BOCTIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW MIKOJIbI, MCIOJIB30BaHUE JTHUX JIOCTIKEHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPaBCTBEeHHOE BOCIIUTAHME:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMTPUMCHCHUEM
JOCTIDKEHUH HayKH M JESATENbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  OICTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTHYECKUM acCleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHUE:

C(l)OpMPIpOBaHHOCTI) YMEHUA NPUMCHATbL MATEMATUYCCKNEC 3HAHUA B UHTECPECAX 30POBOT0
u Oe3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHITHH U OTAbIXA, peryisipHas (pusnveckast akTHUBHOCTb ),
busznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENHHOMN IE€ATETHHOCTHIO;

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JIIO0Us, HHTEpEC K pa3IuuHbIM cepam
pohecCHOHANBLHOM JEeSITeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KM3HCHHBIC IUIAHBI, TOTOBHOCTb W CHOCOOHOCTP K MaTeMaTH4YeCKOMY O0Opa3oBaHUIO U
CaMOO6p330BaHI/IIO Ha MPOTSKCHUN BceU KU3HH, TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCIICHHUN
MMPAKTUYCCKUX 3aaa4d MaTeMaTHYECKOU HaITPaBJICHHOCTH,

7) 3K0JIOTMYeCKoe BOCIIUTAHHE:

C(I)OpMI/IpOBaHHOCTB 3KOJOTHUECKOU KyJbTYypbl, HOHUMAHUC BJIHUAHUA COLHUAJIBHO-
HKOHOMHYECKUX TPOLIECCOB HA COCTOSHUE MPHUPOJHOM M COIMAIBHOW Cpeabl, OCO3HAHME
MI00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalollel cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX IMOCIEICTBUIN ISl OKPY KAIOIIel Cpeibl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTHYECKOH HAayKH Kak cQepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHA NUBUIIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA M MAaTEMaTU4YECKON KyJIbTYypOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUIYAIbHO U

B IpyTmIie.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPCaJIbHbIe YUeOHblIe 1elicTBUS

Ba3oBble joruyeckue geiicTBus:

BBISBJISITH U XapaKT€PU30BaTh CYILECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHUH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHMUA Ui 000OLIeHHUS U
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBaTh CYXICHHS: YTBEPIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKIEHUSX, Mpe/araTb KpPUTEpUU JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBATh AapryMEHTALlUMI0, MPHUBOAUTH MPUMEPHl M KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajgaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOAAIIMN C YYETOM CaMOCTOSITENbHO BbIIECICHHBIX
KpUTEPUEB).

Ba3oBble ucciie0BaTe1bCKUE 1 CTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOAMTH  CaMOCTOSITEIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBIIATH JE€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JAJIS
peLIeHMs 3a]1a4u;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh HMH(OPMAIMIO pA3JIMYHBIX BUAOB U  (opm
IIPE/ICTABIICHMUS,;

CTPYKTYpHpOBaTh  HMH(POpPMANMIO, TPEACTaBIATE €€ B  pa3iuyHbIX  (opmax,
WLTIOCTPUPOBATH IpaUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0wmenne:

BOCIIpMHUMATb H (1)OpMy.III/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCBbMCHHBIX
TCKCTaxX, JdaBaTb IOJACHCHUA II0 XOA4Yy PCIICHHUA 3aJjadd, KOMMCHTUPOBATH HOJIy‘IGHHI;If/'I
pe3yIbTarT;

B XOJIe OOCYKICHHsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOIEMBI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CYXIEHUSMHU IPYTHMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pa3jiHuude U CXOACTBO
NO3ULMH, B KOPPEKTHON opMe (GOpMyJIHNpPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) Q)OpMaT BBICTYIIVICHUA C y‘-IéTOM 3aga4 IMpPE3CHTalMUu U
0COOEHHOCTEHN ayJUTOPHH.

PeryisiTuBHbIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, IMOLUOHATBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yJibTaTa pelIeHns MaTeMaTHUECKON 3a/1auu;

IpPEJBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh NPH PEIICHUH 33/1a4M, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH © YCIOBHSIM, OOBSICHITH TPHIMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJbTaTOB NEATENbHOCTH, HAaXOAWTh OMIMOKY, TaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pabOThI, pacrpeneisTb BHIbI pabOT, JOTrOBapHBAThCs, OOCYXKAATh
MIPOLIECC B PE3YNBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMHOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» M HHBIE), BBIIOJIHATH CBOIO 4acTh pabOThl MU KOOPIMHUPOBATH CBOM JAEWUCTBUS C



JIPYTUMU 4YJICHAMH KOMAaH[bI, OIGHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMNA MPOAYKT IO

KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy 10 kaaccao0ydaromuiics HayYnTCs:

CBOOOIHO ONEpHPOBATH OCHOBHBIMH MOHATUSMH CTEPEOMETPHUHU NIPU PELICHUH 3a]a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TPH PEIICHUU
TreOMETPUYECKUX 3314,

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMH B TIPOCTPAHCTBE, MEKIY MPSAMOH U TIIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHHUKOB (IIpHU3Ma, HHpaMHuIa,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH TApAIIeNIbHOE, IIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTHPOBaHNE QUTYp Ha
IUIOCKOCTb, BBIOJHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTBH CEUYEHUS MHOT'OI'PAaHHHKOB Pa3IMYHBIMH METO/IaMH, BBIIOJIHATH (BHIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY,
CHM3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpaMUia),
reOMEeTPUYECKUX TeJI C TPUMEHEHUEM (HOpMyIT;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTh CHMMETPHUH, IEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPBI;

CBOOOJIHO OTNEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJTHATE ICHCTBHS HA/I BEKTOPAMH,

pemarp 3amayd Ha JIOKa3aTeNbCTBO MAaTEMaTHYECKHWX OTHOIICHWH W HaXOXKICHHE
reOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl MpPHU  PEUICHUU
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIIIIE IPOTPAMMHBIC CPEICTBA M JIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUECKUX 3a/1a4;

U3BJICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, MPEICTaBICHHYI0O Ha YepTeXax U
pHCYHKaX;

OPUMEHATh TOJNYYeHHBIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh W aHAIU3UPOBATH
peanbHbIe CUTyallld, IPUMEHSATh W3yUCHHBIC MOHATHUS B IPOLECCE MOWCKA PEIICHUS
MaTeMaTH4eCcKu Cc(HOpMYyITUPOBAHHON MPOOIEMbI, MOJCTUPOBATh pealbHbIE CUTyalluu



Ha $3bIKE T'E€OMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
TEeOMETPUYECKUX TIOHATHH M TeopeM, amnmapara aiareOphl, pemaTh NPaKTUYeCKHe
3a/1a4M, CBSA3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
qacTH (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 knaccaoOyuaromuiicss Hay4YuTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cheprueckoit MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

OTIEpPUPOBATH TOHATHIMH, CBS3aHHBIMH C TE€JAMH BPAICHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tesa BpalleHus (IWIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIOIOXKeHUE cephl U MIIOCKOCTH;

BBIYUCIISITh BEJMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalIeHHSA, OOBEMBI U
IUTOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M ONMMCAHHBIA OKOJIO CQepsl,
cdepa, BicaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEX]Ty TUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1O0OHBIX
TEN,

n300paxaTrbh H3ydaeMble (UTYpBl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BPAICHHS,

U3BJICKATh, WHTEPIPETHPOBATH " npeoOpa3oBHIBATH nHpOPMAIIHIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, IMPEJICTABICHHYI0 Ha 4YepTexax u
pHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOPIHHAT;

pemarh TEeOMETPUYECKHE 3a/ladyd Ha BBIYHCICHUE YIJTIOB MEXIy TPSIMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
pPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUI;

BBIMTOJIHATh HM300pa)XCHHsT MHOTOTPAaHHHKOB W TEJ BpAIICHUS TPH IMapajuieIbHOM
nepeHoce, EeHTPaIbHOH CUMMETPUH, 3€pPKaIbHOH CUMMETPUHU, IIPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB M TN BpallleHHs: CEYCHHS LWIMHApA
(mapaynenbHO U MEPIEHAUKYIISIPHO OCH), CEYEHMsI KOHYca (IIapajuleIbHble OCHOBaHUIO
U TIPOXOJIAIIINE Yepe3 BEPILNHY), CEUCHUS 11apa;

UCITIOJIb30BaTh METOJBI TIOCTPOCHHUSI CEUCHMIA: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
POCKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEeH IMII0CKOCTH;



JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKIACHNUS;

IPUMEHATh TeoMeTpuueckue (akThl M pelIeHHs CTepEeOMEeTPUYECKHUX 3ajad,
IIPEII0JIaratoIiuX HECKOJIBKO LIaroB PELEHUs], €C/IM yCIOBUS IPUMEHEHMS 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

peliath 3aJaud Ha JIO0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOLIEHUH M HaXOXICHHE
FEOMETPUUECKUX BEJINYMH;

IPUMEHSTH IPOTPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI IPU
pEILLIEHUU CTEPEOMETPUUECKHX 33/1a4;

IPUMEHSATh IIOJIY4YEHHbIE 3HAaHUS HA INPAKTUKE: CpaBHMUBATh, aHAJIM3UPOBaTh U
OLICHUBATh peajbHbIE CUTYyallMH, IPUMEHATh U3yUCHHbIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu CQOpPMYJIUPOBAHHON MpOOIEMBI,
MOJIEJIMPOBaTh pealbHbIE CUTYalluu Ha A3bIKE T€OMETPHUH, UCCIIEA0BATh OCTPOECHHBIE
MOJIEJM C UCIOJb30BAaHUEM I'€OMETPUUECKUX MOHATUM U TEOpEM, ammapara anreopsl,
pelaTh NpaKTUYECKUE 3a/1a4k, CBSI3aHHbIEC C HAXO0KIEHUEM I€OMETPUUECKUX BEIUUNH;
UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

N¢

~

HaunmenoBaHmue pa3aeioB U TEM NMIPOrpaMmMbl

KoanuyecTBo 4acos

Bcero

KonTpoabu
ble paboThI

IIpakTHYyeck
ue padoTsl

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/bHbIE

pecypchl

Bgenenue B crepeoMeTpuio

23

https://school.oblako
z.ru/https://resh.edu.r
u/

Bzaumuoe PAaCIIOJIOKCHUEC IIPAMBIX B IIPOCTPAHCTBEC

https://school.oblako
z.ru/https://resh.edu.r
u/

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U ILIOCKOCTEH B IMPOCTPAHCTBE

https://school.oblako
z.ru/https://resh.edu.r
u/

[IepnieHAUKYIAPHOCTH NMPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

25

https://school.oblako
z.ru/https://resh.edu.r
u/

VYrael 1 pacCTOsTHUS

16

https://school.oblako
z.ru/https://resh.edu.r
u/

MHororpanHuku

https://school.oblako
z.ru/https://resh.edu.r
u/
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[ToBTOpeHue, 0600IIEHNE H CUCTEMATH3ALMS 3HAHU I 5 1 z.ru/https://resh.edu.r
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u/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 1 8
11 KJIACC
Ne KoauuecTBO 4acoB
DJIEeKTPOHHbIE
Ipakruyec | (MppoBbIe)
n | HaumMeHoBaHuUe pa3aesioB M TeM NPOrPaAMMBbI KouTpoabHubie
Bcero KHe o0pa3oBaTejibHbIE
/ paGoThI
n padoThI pecypcbl
https://school.oblakoz.r
AHanuTHueckas reoMeTpust 15 1 1 Whtts://resh.edu.ru/
n 606 . 15 i https://school.oblakoz.r
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u/https://resh.edu.ru/
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA
* Marematuka. ['eomerpus, 11 xnacc/ Mep3amskx A.I'., Homuposckwuii [I.A., [Tonskos B.M.;
nox penakuueit [logonbckoro B.E., O0OuiecTBo ¢ orpaHUYe€HHONW OTBETCTBEHHOCTBIO
W3narensckuit nentp « BEHTAHA-T'PA®»; AkunonepHoe obuiectBo «3naTenbcTBo
«ITpocBemienue»

Beeautes Marematuka. ['eomerpus, 10 kiace/ Mepansak A.I'., Homuposckuii I.A.,
[TonsxoB B.M.; mox penakmueii [Tononsckoro B.E., O6mecTBo ¢ orpaHnyeHHOMN
oTtBeTcTBEHHOCTHIO M3natenbckuii ienTp « BEHTAHA-I'PA®»; AkurioHepHOE 00IIECTBO
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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIyOJNEHHOTO YPOBHS — SIBISETCS
IPOJIOJDKCHUEM U Pa3BUTHEM OJTHOMMEHHOT'O y4eOHOTO Kypca yriryOJaEHHOTo YpOBHS HA ypOBHE
cpeaHero ooOmiero oOpa3oBaHMsA. YUeOHBIH Kypc mpeAHa3HadeH i (HOpMUPOBAHHS Y
00y4JaroluXCcsl CTaTUCTUYECKONW KYJIBTYpPhl U TMOHHUMAaHMSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHUYECKOT0 MHCTPYMEHTA /Ui U3YUYEHHUS CITydallHbIX COOBITUH, BETHMUMH U TporieccoB. [Ipu
M3YYEHUH Kypca o0oramarTcs MpeAcTaBiIeHUs OO0y4arouMxcs O METOoJaX HCCIeI0BaHus
U3MEHYUBOTO MHpa, Pa3BUBAETCS MOHMMAaHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHX
METOJIOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopnepxaHue yuyeOHOro Kypca HalpaBl€eHO Ha 3aKpEIUICHWE 3HAHWM, MOIY4YEHHBIX MpU
U3yYeHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HA pa3BUTHE MPEICTABICHUHA O
CIIy4alHbIX BEIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMHU HAa BaXKHBIX IPUMEPAX, CIHOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPY’Karoliero Mupa. B pesynbrare y 00y4aromuxcs JOHKHO chopMUPOBATHCS
IpelCcTaBlIeHUe O Haubojee YHOTPEOUTENbHBIX M OOIIUX MaTeMaTHYeCKUX MOJEINSX,
UCIIONB3YEMBIX JUISI ONHCAaHUS AHTPOIIOMETPUYECKHUX M JAeMorpaduyecKux BeIHYUH,
NOTPEIIHOCTE B PAa3MUYHBIE pOJA HW3MEPECHHAX, JIUTEIHHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOICTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUI U IPOIIECCOB B 00IIeCTBE. Y UeOHBIH
Kypc siBJsieTcsl 0a30i s OCBOEHMSI BEPOSTHOCTHO-CTAaTUCTHYECKHX METOJ/I0B, HEOOXOJIMMBIX
CHEeMaJIuCTaM HE TOJbKO HWHXEHEPHBIX CIELHMAJbHOCTEH, HO TaKK€ COLHUAIbHBIX U
IICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEILHOW Mepe
UCTOJIB3YIOT anmnapaT aHajiu3a 00JIbIIuX JaHHbIX. L{eHTpanbHyI0 yacTh yueOHOro Kypca 3aHuMaeT
o0CyX/ieHue 3aKOoHa OoJbIIUX YHceld — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOAbI, HMEIOIIEro
MaTeMaTHUYeCKy0 (popMaIn3aimio.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh u
CTaTHCTHKa» Ha yIrIyOJIEHHOM YpOBHE BBIJEIEHBl OCHOBHBIE COJEp)KATEIbHbIE JIMHUU:
«Cnyuaiinpie COOBITHS U BEPOSITHOCTU» U «CiTyuaiiHble BEJIMUMHBI ¥ 3aKOH OOJIBIIIUX YHCEID).

[ToMHMO OCHOBHBIX JINHUH B YUEOHBIN KypC BKIIIOUEHBI 3JIEMEHThI TEOPUH I'pad0oB U TEOPUHU
MHO’KECTB, HEOOXOIMMbIE JJIs TIOJTHOLIEHHOTO OCBOEHHUS MaTepuaia JaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYPCOB.

Conepxxanne JuHUM «CryyaiiHble COOBITHSI UM BEPOSTHOCTH» CIYXKMT OCHOBOM JIJIst
(dbopMHpOBaHUs MTPEJICTABICHUN O paclpeeIeHUH BEPOSITHOCTEN MEX Ty 3HAUSHUSIMU CITyYaiHbIX
BEJIMYMH. BaykHy10 4acTh B 3TON coAepKATEIbHOM JINHUN 3aHUMAET U3y4EHNE TEOMETPUUECKOTO
U OMHOMHAIBHOTO paclpeieNieHuii M 3HAaKOMCTBO C UX HENPEpPbIBHBIMU aHaJlOraMu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/iesIeHUsIMU.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIY4YallHBIMH BEITMYMHAMU U PaCHpPEIEsICHUSMU,
AKLEHTUPYIOT BHUMaHHE OOy4YaloIIMXCsl HAa ONUCAHUM W M3YUYEHUM CIy4dalHbIX SIBJICHHUH C
MOMOIIIBI0 HENpephIBHBIX (QyHKUIMH. OCHOBHOE BHUMAaHHE YJENACTCS TIOKa3aTeIbHOMY U
HOPMAJIbHOMY PacIpeIEICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE HM3YYCHHE CBS3H MEXIY
CJIy4aifHBIMU BEJIMYMHAMU U OTIMCAHUE TOM CBSI3U C TOMOIIBIO KO PUIIMEHTA KOPPETSALMU U €T0
BBIOOPOYHOrO aHajora. OTH DSJIEMEHTBl COAEpXaHHs pa3BUBAIOT TeMmy «JluarpamMmbl



paccerBaHMs», N3YUCHHYIO Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHusI, 1 BO MHOTOM OITHPAIOTCS
Ha CBEJICHUS U3 KypCOB alreOpbl U T€OMETPHUH.

Emé oauH syeMeHT coepikaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEIHHOM YPOBHE —
IIOCJIICA0BATCIIbHOCTD CJIy‘-IﬁﬁHBIX HE3aBUCHUMBbIX CO6BITHﬁ, HaCcTyIlaromux B CAUHHUIY BPCMCHU.
O3HaKOMJICHHE C paclpeiciieHueM BEpPOSTHOCTEH KOJIMYECTBA TAKUX COOBITHH HOCHUT
Pa3BHUBAMOIINN XapaKTep M SBIIACTCSA aKTyaJbHBIM JUIS OyayIIMX aOUTYpPHUEHTOB, IMOCTYIAIONINX
Ha Yy4eOHBIC CICIUAIBHOCTH, CBS3aHHBIC C OOIICCTBCHHBIMH HAyKaMH, IICUXOJIOTHEH |
YIPaBICHUEM.

Ha usydenune y4yeOHOro kypca «BeposTHOCTh M CTATUCTHKA» Ha YIIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cszubIil Tpad, mytu B rpade: mukibl U nenu. CTeneHp (BaJCHTHOCTh) BEPIIMHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

Crnyualinple 3KCHEPUMEHTHI (ONBITHI) M CIIy4alHbIe COOBITHS. DJIEMEHTAapHBIE COOBITHS
(ucxonpl). BeposiTHOCTh citydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOATHOCTH COOBITHU.
CrnyualiHble OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyia ClI0KEeHUS BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIly4allHOTO 3KCIIEPUMEHTA.
®opmya nonaHo# BeposTHocTU. Dopmyra baiteca. HezaBucumelie coObITHS.

bunapHbIii cily4aiiHbII ONBIT (KCTIBITAHKE), YCIIEX U Heyaada. He3aBucHMBbIE UCTIBITaHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u akrtopuan. Yucno
couetanuil. Tpeyronapauk Ilackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBbIX HchblTaHuil bepHymnu. CoydaliHelii  BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnass BenuuuHa. Pacnpenenenue BeposTHocTed. [luarpamma pacnpenencHusl.
Onepauuy Hajx ciaydyalHBIMM BelduuMHamMu. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHuii, B TOM 4Kciie TeOMETPUYECKOe U OMHOMUAIBHOE.

11 KUIIACC

CoBMecTHOE pacnpeleleHHe JByX ClydailHbIX BeluduH. HesaBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuuHbl (pacnpeaenenus). [Ipumepst
IPUMEHEHUS MaTEMAaTUYECKOr0 0’KUIaHuUs (CTpaxoBaHUe, JoTepes). MaTemMaTHueckoe 0)kKHU1aHue
OuHapHOM cily4allHON BeIMYMHBI. MaTemaTtnyeckoe OKUIaHHE CYMMBbI CIy4YaillHbIX BEIMYHH.
Marematruueckoe 0XKHJIaHHEe TEOMETPUYECKOT0 U OMHOMUAIBLHOTO pacipeeeHuH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHWE CIyYalHOW BETWYUHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciy4aliHOW BeMMYMHBI. MaTeMaTHUecKoe OKUAAHWE MPOU3BEIEHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIyYaWHbIX BEJIMYUH. [[ucriepcus U CTaHIapTHOE OTKIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jlucnepcuss ¥ CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOro
pacpeneneHus.

HepasenctBo UeOwpmméBa. Teopema YeOwnrméBa. Teopema bepnymmu. 3akoH OO0IbIINX
yucen. BpiOOpouHBIE MeTOj wuccienoBaHuii. BreiOopouHbie xapakTepucTukd. OIleHHUBaHUE
BEPOATHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka nmpocTeHInX TUIoTe3 ¢ MOMOIIBI0
W3YUYEHHBIX paclpeIeICHUN.

HenpepeiBHble ciydaiinble BeauuyuHbl. [Ipumepsl. DyHKIUSA IIOTHOCTH BEPOSATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpelelleHHe M €ro CBOMCTBA. 3ajaud, IHPUBOJALIME K
[I0KA3aTeIbHOMY PpAaCIpeleIeHNI0. 3ajaud, NPUBOAAIIME K HOPMAIBHOMY paclpeacieHUIO.
@OyHKLUS TIOTHOCTH BEPOSTHOCTH IIOKA3aTENBHOIO pachpeAeieHus, (YHKLIUS IUIOTHOCTH
BEPOATHOCTH HOPMAaJbHOrO pacnpeneneHuss. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacnpeneieHusl.



[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITMH. 3ajgaud, HPUBOASIIUE K
pacnpezenenuto Ilyaccona.

KoBapuanust aByx ciydaiiHpix BenuuuH. KoapuIMeHT IHHEHHOW KOppensuuu.
CoBmecTHBIC HAOMIOIEHNS IBYX BeIHMUnH. Boibopounsiii ko3hdunuent xoppensiuuu. Pasnuane
MEXY JIMHEHHOM CBS3bI0 M IIPUYHMHHO-CIEACTBEHHOM CBs3bl0. JIMHelHas perpeccus, METOX
HAauMEHBIINX KBAaJPATOB.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OOydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI W JAPYTO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAILHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BAHUE 3THUX JOCTHIKEHUH B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBCHHOT'O CO3HAHUS, STUICCKOTO MOBEACHHS, CBSI3aHHOTO C MPAKTHYECKUM PUMEHEHHUEM
JOCTYDKEHUH HayKH M JEATENBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAZa B TOCTPOCHHE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIFOUYAs SCTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHH, BOCIPUUMYHBOCTh K MATEeMATHYECKUM acleKTam
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHS MPUMEHSATh MATEMATHUECKUE 3HAHUS B MHTEpPECaxX 3JI0POBOTO
u Oe3omacHOro obpasa >XKM3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/I0pOBbIO (370pOBOE
MUTaHKWe, COATAHCHPOBAHHBIN PEXKUM 3aHITHH U OT/IBIXA, peryJisspHas (PU3udecKkas akTHBHOCTB),
busznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENHHOMN IE€ATETHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JIIO0Us, HHTEpEC K pa3IuuHbIM cepam
pohecCHOHANBLHOM JEeSITeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 33724 MaTeMAaTHIECKOM HAIPaBICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUE BIHUSHUS COIHMAIHHO-
HPKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpefbl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTEMaTHUECKHUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY Kalollel cpe/ibl, INIaHHPOBAaHKE TOCTYIKOB U OLEHKU
MX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYKAIOIIEH Cpelibl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTHYECKOH HAayKH Kak cQepsl
YeJI0BEUCCKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA NUBUJIM3allUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KyJIbTYypOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUIYAIbHO U

B IpyTmIie.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPCaJIbHbIe YUeOHblIe 1elicTBUS

Ba3oBble Joruyeckue geiicTBus:

BBISBJISITH U XapaKT€PU30BaTh CYILECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAy MOHATUAMH, (OpMyIupoBaTh ONpENEiCHUs IOHATH,
yCTaHaBJIMBaTh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHMUA Ui 000OLIeHHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHATIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBaTh CYXICHHS: YTBEPIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYHsS B (hakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKIEHUSX, TMpeasararb KpPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIH4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpATh CIIOCO0 pelieHns yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie0BaTe1bCKUE 1 CTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOLIME NPOTHBOpEYHe, NpoOjeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SBJCHHUS, NPOLECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs], UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTaTh NPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBIABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMPOC M JJIS
peLIeHMs 3a]1a4u;



BBIOMpaTh HMH(pOpMANMIO W3 HCTOYHWKOB pA3IMYHBIX THIIOB, AaHAIW3HUPOBATH,
CHUCTEMAaTH3UpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPE/ICTaBICHHUS;

CTPYKTYPHPOBATh HH(POPMAIIHIO, IPEJICTABIIATE €€ B Pa3INYHBIX (POpMax, HIUTIOCTPUPOBATH
rpaduvecKu;

OLICHMBATh HAA&KHOCT HHPOPMAIMM TI0 CAMOCTOSITENBHO  CHOPMYITUPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKIACHHS B COOTBETCTBHH C YCIIOBHSAMHU W ICIISIMU
0011IeHUsI, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M TMHCbMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHHUSI 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHUPOBATH MTOJIyYCHHBIN PE3yJIbTaT;

B XOJIe OOCYXKICHHsI 3a/aBaTh BOIIPOCHI MO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOIEMBI,
peliaeMoil 3aauu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIIEHUSIMU JIPYTHX YYaCTHHKOB AHaliora, 0OHApY>KMBaTh Pa3U4Me M CXOACTBO
MO3UIUI, B KOPPEKTHOH opMe GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEACTABISITh PE3yJbTAaThl PEIICHHS 3a7aud, IKCIIEPUMEHTA, HCCIICIOBAaHUsS, IPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh ()OPMAT BBICTYILICHUS ¢ YUETOM 3a7a9 IPE3SHTAIIMHN U 0COOCHHOCTEH
ayJUTOPUH.

PeryasiTuBHBIe yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJIFOPUTM peIIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapUaHThI pelIeHUH ¢ yuéTOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysIbTaTa PeIICHUS MaTeMaTHUECKOW 3a]1auu;

IpPEBUIETh TPYIHOCTH, KOTOpPBbIE MOTYT BO3HHMKHYTh NPH PEIICHUH 3a/1a4Md, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa IEJIU U YCIOBUSAM, OOBACHATH MPUUUHBI TOCTHKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATENBHOCTH, HAXOMUTh OMIMOKY, JaBaTh OICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYyaJbHONH pabOTHI TpH
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeneniaTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MIPOLIECC B PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOO YAaCTh pa0OTHI M KOOPAUHUPOBATh CBOU AECHUCTBUS C IPYTUMU



YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJla B OOMIMKA TPOIYKT MO KPHUTEPHUSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy 10 kaaccao0ydaromuiics HayYnTCs:

CBOOOJIHO OIEpUPOBATh MOHATHSAMU: rpad, MIOCKUM rpad, CBA3HBINA rpad, myTh B rpade,
1eNb, LIUKI, IePEBO, CTENIEHb BEPIIUHBL, EPEBO CIy4YalfHOTO SKCIIEPUMEHTA;

CBOOOZHO OINEpUPOBATh MOHATUAMHU: CIy4YalHBIA SKCHEPUMEHT (OmbIT), Cciy4aiiHoe
coObITHE, AJIEMEHTapHOE CIydailHOe COOBITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4ailHOTrO OIbITa,
HAXOJIUTh BEPOSTHOCTH COOBITHI B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU;

HAXOIUTh U (POPMYyIMPOBATH COOBITHS: MEpeceYeHne, OObEIUHEHUE TAaHHBIX COOBITHIA,
coObITHE, TPOTUBOIOJIOKHOE JaHHOMY, HCHOJb30BaTh JuUarpaMMmbl Oiiiepa, KOOPAMHATHYIO
OpsIMYyI0 JJI  pelIeHHs] 3ajad, I0Jb30BaThcsi (OPMYINION CIOXKEHHS BEpPOATHOCTEH st
BEPOATHOCTEH BYX U TPeX CIy4YailHBIX COOBITHI;

ONEepUPOBATh MOHATHUSMHU: YCIOBHAs BEPOSATHOCTb, YMHOXEHHE BEPOSTHOCTEM,
HE3aBHCHUMBbIE COOBITHS, AEPEBO CIYYaTHOIO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIUIbIO MpaBUja YMHOXEHHS, JE€pEBa CIy4allHOTO OIIbITA, MCIIOJIb30BaTh (POPMYILy MOTHON
BeposTHOCTH, (popmyny Baifeca mpu pereHnn 3a1ad, ONpeaesaTh HE3aBUCUMOCTh COOBITUH TIO
dbopMyJie ¥ O OpraHU3allK CIy4aiiHOTO SKCIIEPUMEHTA;

IPUMEHSTh H3yuYeHHblE KOMOWHATOpHBIE (OPMYJbl Il MNEPEYUCICHUS D3JIEMEHTOB
MHOKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OMbITa, pEHIeHHUs 3aJady 10 TeOopUu
BEPOSITHOCTEM;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: OMHAPHBIN CIy4YailHBINA OMBIT (UCIBITAHUE), YCIEX U
HEeyJlaya, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs UCHBITAHUHN, HAXOJUTh BEPOSTHOCTH COOBITHH: B
CepHUM HUCTBITAHUN J0 TIEPBOrO ycIexa, B CEpUM UCTIbITAHUNA bepHyIu, B ONbITE, CBA3aHHOM CO
CITy4yallHbIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIIy4aiiHas BEJIMUMHA, paCIPEIeIeHNE BEPOSATHOCTEN,
quarpamma pacripesiesieHusi, OMHapHas cilydaiiHas BeJIMYMHa, Te€OMEeTpHUYecKoe, OMHOMHUAIbHOE
pacrnpezeneHue.

K konmy 11 kinaccaobyyaroniuiics HayquTCs:

ONEpUPOBATh TMOHATUSIMH: COBMECTHOE pAaCIpEIeNICHHE JBYX CIIyYalHbIX BEJIMYHUH,
UCIIOJIb30BaTh TAOJIUILy COBMECTHOTO paclpeeNieHus ABYX CIyYalHbIX BETUYUH IS BBIIACICHUS
pacupeneneHus Kaxa0M BETUYMHBI, ONPeIeNICHUs HE3aBUCUMOCTH CIIyYallHbIX BEJTUYUH;

CBOOOJHO OMNEPUPOBATh MOHITHEM MaTEeMAaTUYECKOTO OXKMJIAHUS CIy4yallHOW BEIMYUHBI
(pacnpenenenus), MPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHHS IPH PEIIeHHUH 3ajad,
BBIUMCIISATH MATEMAaTHYECKOE 0’KUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpeleleHHUI;

CBOOOJHO OMNMEPUPOBATh MOHATHSAMH: TUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHUE CIydaiHOM
BEJIMYMHBI, TPUMEHSATh CBOMCTBA AHMCIIEPCUHM CIYYalHON BEIWYMHBI (pacHpeneNieHus) MpU
pPELIeHUHN 3a/lay, BBIYUCIATH AUCHEPCHI0 U CTAHJIAPTHOE OTKJIOHEHHE TeOMETPHUYECKOro u
OMHOMMAJIBHOTO pacpeaeIeHU;

BBIUMCIISATH BBIOOPOUYHBIC XAPAaKTEPUCTHKH TIO0 JAaHHOW BBIOOpDKE U  OIICHHUBATH
XapaKTePUCTHKU TE€HEPAIbHONM COBOKYIHOCTH JIAHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.



OneHuBaTh BEPOSITHOCTU COOBITUN M TPOBEPSITH MPOCTEHIINE CTAaTUCTUYECKUE THUIIOTE3bI,
MOJIb3YSICh U3YUYEHHBIMH PACIIPEACIICHUSIMHU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosunvecTBO 4acoB DJIeKTPOHHBbIE
n (undposbie)
HaumeHnoBanue pa3ae/ioB U TEM NMPOrpaMmMbI KOHTpOJ'IBH HpaKTI/I‘leCKI/I
/ Bcero o0pa3oBaTejibHbIE
ble paboTbl | e padoThl
n pecypchl
1 DJleMeHTHI TeopuH rpados 3 1 https://school.oblakoz.ru
5 CryualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3 https://school.oblakoz.ru
BEPOSITHOCTH COOBITUM
Omnepanuu HajJ MHOXECTBaMH U cOOBITUSIMU. CllOKEHHE
3 Y YMHO>KEHHE BEPOATHOCTEN. Y CIIOBHASI BEPOSATHOCTb. 5 1 https://school.oblakoz.ru
HeszaBucumeble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1 https://school.oblakoz.ru



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

Cepuu nocie0oBaTEIbHBIX UCTIBITAHUN. McnibITanus

https://school.oblakoz.ru

Beprymnu. CryyaifHblii BEIOOp U3 KOHEYHOM S)

COBOKYITHOCTH

Crnyualinple BEJIMUMHBI U pacripeeeHus 14 hitps://school.oblakoz.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://school.oblakoz.ru/
https://school.oblakoz.ru/

11 KJIACC

Ne KosunvecTBO 4acoB DJIeKTPOHHBbIE
n (undposbie)
HaumenoBanue pa3ae/ioB U TEM MPOrpaMmMbI KOHTpOJ'IBH HpaKTI/I‘leCKI/I
/ Bcero oOpa3oBaTejibHbIE
ble paboTbl | e padoThl
1 pecypchbl
1 3aK0H GOBIINX YHCEN 5 1 https://school.oblakoz.ru
2 DJIEMEHTHI MaTEeMaTHICCKON CTaTUCTUKHU 6 https://school.oblakoz.ru
3 HenpepsiBHbIE ci1yyaliHble BETUYHHBI (pacipenecHus), 4 https://school.oblakoz.ru
MOKa3aTeIbHOE U HOPMAJIbHOE pacmpeieeHus
4 Pacnipenenenne Iyaccona 2 https://school.oblakoz.ru
5 CBs13b MeX/1y ClTy4allHBIMH BEJIMYMHAMHU 6 https://school.oblakoz.ru
6 O06o0meHre U cucTeMaTr3aIus 3HaHUH 11 1 1 https://school.oblakoz.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 2



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Marematuka. BepositHocTh 1 ctatucTuka. 11 kinace. ba3oBblil u yriyOnéHHbIi ypoBHH/
bynumosuu E. A., bBynbeiueB B. A. AkunonepHoe
obmectso " U3narenbctBo "[IpocBemenue"

Marematuka. BepostHocTh u ctatuctuka. 10 knacc. ba3zoBbrit 1 yrinyOin€HHBINA ypOBHH/
bynumosuu E. A., BynbrueB B. A. AknimonepHoe
obmectBo " M3natenbctBo "[IpocBemenne"

METOJJUYECKHUE MATEPUAJIBI J1IJ151 YYUTEJISA

Briconkwuii . B., Slmenko . B. Tunuanbie ommoOKH B MIpenojaBaHUH TSOPUN
BEPOSITHOCTEH M CTATHUCTHUKHU.

Maremaruka B mkosie, No 5, 2014. Marepuans! 2-i1 MexxnyHapoIHOH Hay4YHOH
KoH(pepeHIINH «AKTyalbHbIE TPOOIEMbI

oOydeHus MaTemMaTuke U uHpopmaruke B mkoie u Byze». MIII'Y, oktsa6ps, 2014

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://ptlab.mccme.ru/vertical

https://resh.edu.ru

http://kvant.mccme.ru/



