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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
IUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydarouiuecsi OBJIaIeBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY [IJIi YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (DUBHKHU, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XM3HU. B TO ke Bpems oBiazeHHWE aOCTPAKTHBIMH U JIOTHUYECKHU
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3allUl0, a0CTparupoBaHHEe U aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIvecs IMOJy4aloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUECKUX MOJIENIEW peajbHbIX CUTYalluH,
UHTEpPIpETAUUA  TOJYYEHHBIX  PEIIEHUH, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIlt Kypc 00JaJaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM TOTECHIIHAJIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJIyYEHHBIN
pe3yibTar.

B ocHoBe MeTonuku oOydeHHs anreOpe W HauyajaM MaTEeMaTH4eCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOy4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICIICHBI CIEAYIOLIUE COJIepkKATEIbHO-METOUYecKue JuHun: «Hucna
U BbIUUCieHus», «OyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoOXecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKIAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0ydyeHHss Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOMOJIHSIS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIEp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHaJnu3, TEOpUsT MHOXKECTB, MaTeMaTHdecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, MOTYYCHHBIC IPYU W3YYCHUH Y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKas: JTHHUS «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
dopM 3amucu YWcIa, YMEHHUE JeNaTh NPUKHUIKY, BBINOJIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcel. B KakIoM U3 OTUX MHOXECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIU(PUUICCKUE 3aJa4d W OICpaluu: JACIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATYypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocnenoBaTeIbHOMY pPACHIMPEHUIO KPYra HCIONb3YyEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
GopmupyeTcst npeAcTaBIeHUE O €IMHCTBE MAaTEMaTHKU KaK HayKd U €€ poiik B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene Ilporpammbl HpeayCMOTPEHO peElIeHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynpTaTe OOy4arompecs OBJAJACBAIOT PA3IWYHBIMH  METOJAMHU  PELICHHS
palMOHANBHBIX, HMPPALMOHAIBHBIX, IOKAa3aTEeIbHBIX, JOTapuPMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS LIMPOKO HCIHOJB3YIOTCS MpHU
UCCle0BaHNH (YHKIMI C TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN ()YHKIIUH.
JlanHasi conep:kaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€Tel 1o  ¢dopMmynaMm, MpeoOpa3oBaHUsS  PAUMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX CTereHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajia TPOUCXOIUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUS O0yJaromuxcs, GOPMUPYIOTCS HABBIKU JIETYKTHBHBIX
paccyxjaeHud, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraer d(pQGeKTUBHbIE HWHCTPYMEHTHI [IJIi PEHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aja4, HarjsiIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxartenbHo-MeTonnueckass JuHusA «DyHKIMM W rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 337a€T MOCIE0BATEIbHOCTh U3YUEeHHs MaTepHraiia. M3ydyenue cTeneHHoi,
MOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpauKOB, UCIOIb30BaHNE (QYHKIMMA JJISI PEIICHUs 3a/1ady U3 JPYTUX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK W C pEIICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepua 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, I[O3BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHus «Hadana maTeMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 3a]a4,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpa@uKy  CIOXKHBIX (YHKIUNA, OMPENeNsATh WX HauOONbIINEe W HANMEHBIIHNE
3HAUEHWS, BBIYUCIATH IUIOMAAH (QUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHus TmpoieccoB. JlaHHasi cojepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIENIEd peallbHbIX CHUTYaIlUH,
MO3BOJIIET HAXOJUTh HAWJIy4Ylllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COIMATbHO-2KOHOMUYECKUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAKTHOrO, (POPMAbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuyaromuecs: y3HarT O



BBIJIAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pPA3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MIPEICTABICHUS TPOHU3BIBAIOT BECh KYPC MIKOJIBHON MAaTEMATHKH
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUNA BCE pa3elibl
MAaTEMAaTUKA W €€ MPWIOKECHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMAaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxkHO nAaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKM KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBWwaM  TMOCTPOCHMUS  JIOKA3aTENbCTB.  3HAKOMCTBO  C  DJIEMEHTAMU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEJIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlHNHU IOJTYYEHHBIX DPE3yNbTaTOB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh ~ AHAJIOTHIO, 0000IMaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHAIU3a).

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHenue ApoOeil U MPOLEHTOB AJiA
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE 4YMCHA. PalMoHanbHBIE W HppalMOHAIBHBIC 4YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHUCia U €ro cBoicTBa. [IpuOnmxkEHHbIEe BBIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbl 3aNMCH JACHCTBUTEIBHBIX YUCET JIJIsl PEHISHUS TPAKTUUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudgm umcna. CpoiicTBa norapudma. JleciTUUHBIE U HaATypajbHBIC
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS EIBIX U IPOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MEpPEMEHHOMW. JleaeHue MHOrodjeHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[TpeoGpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METOJIbI peuieHus

Jorapu(MUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpaKeHUH. PellleHre TpUroHoMETpUIECKUX YpaBHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYECHUS, IPUMEHEHHUE ONPEACIUTENS ISl PEIICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelieHune NpUKIAAHBIX 3aJad C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIHMA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENMeHW Kak (QPYHKIUU OOpaTHOM
CTEIIEHU C HaTYpaJIbHbBIM MTOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYyHKIMOHAIBHBIE 3aBUCMMOCTH B pEalbHBIX IIPOLIECCAX U  SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs MOCJEHOBaTSIbHOCTEH. MeTton
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUS MAaT€MAaTHYECKOIO aHAJIN3a KaK
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reometrpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uucno €. @opmyna CI0XKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble (GyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  CymMBHI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELICHMM 3a1ad U3 JAPYTUX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHYECKOTO0 OOBEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia 1 BHIYMCICHUSA

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelieHus] (PU3UIEeCKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHI.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, UHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUuKU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoNbIIET0 W HAWMMEHBIIETO  3HA4YCHH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTErpana s HAXOXKACHHUS IUIOMIAAEH TUIOCKUX GUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  OOIIecTBa,  MpeJCTaBlIeHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
TOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE HJTUX JOCTWKEHHUUA B JIPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyisipHas (U3NYecKas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCHOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIbTYpbl, TMOHHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpeJbl, IJIAaHUPOBAHHE TIOCTYNKOB W OIEHKM HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeTOBEYECKOH ESITeNIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO JeATEIbHOCTD
UHAUBUAYaIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO pernieHus ydeOHOM 3ajauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro o0ObeKTa, sIBJIEHUA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHGOPMAIINIO U3 UCTOYHUKOB PAa3JIUYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYKJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKITaeMOW TEMHI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HUCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE eilicTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHus C
y4ETOM UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaK  OCO3HAHHUS
COBEpPIIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crocobaMu CaMOMpPOBEPKH, CaMOKOHTPOJI TpoIrecca M pe3ylbraTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NpeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MU PEIICHUH 3a7auH,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETIBCTB, JAHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTECH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTY)KCHUS WU HEJIOCTIKCHHUS PE3yJIbTATOB JESITEIbHOCTH, HAXOAUTh ONIMOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

MOHUMATh U WCIIOJIB30BaTh MPEUMYIECTBA KOMAHIHON U WHIWBUIYAIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM pPaOOThI, pachpeneisTh
BUIBl PabOT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M PE3ynbTaT padoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIENH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHCHHM,
«MO3TOBbIE€ IITYpPMB» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KauecTBO CBOETO BKJIaJa B OOMIWN MPOMYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacceoOyyaromuiicss MHOJYYUT CIIEIYIOIINE
MPEeIMETHBIE PE3yJbTAThl TI0 OTACIBHBEIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3ay:

Ymncsia v BBIYHCTICHUSA:

CBOOOJIHO OMNEpPUPOBATH MOHITUSMH: pPAIMOHATBHOE YHUCIO, OECKOHEYHas
nepuoAndecKas JApoOb, MPOLEHThl, HPPALUOHATBHOE YHUCJIO, MHOXKECTBa
pallMOHATBHBIX U IEUCTBUTENbHBIX YHCEN, MOJYJIb IEHCTBUTEIBHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLEHTHI MJIsI PEUICHUS MPUKIAIHBIX 3aJa4d U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY p€3y/bTaTa BEIYUCIICHUN;

CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTelleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApUDMETHUECKHI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHAJIBLHBIM MTOKAa3aTeJIeM;

CBOOOJTHO OMNEpPUPOBATH TMOHATUAMM: JIOrapud™ uucia, AECITHUYHBIE W
HaTypaibHbIE JTOTapU(pMBbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUS PAlUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MEIbIMH KO3(P(UIIMEHTaMH, KOPHHU MHOTOYJICHA, NPUMEHSTH
JI€JICHHE MHOTOYIEHAa HA MHOIOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMEpUPOBATH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, ONPENEAUTENIb MATpULbl 2 X 2 KW €ro reoOMETPUYECKUH CMBICIH,
WCII0JIB30BaTh CBOMCTBA ONpeAenuTens 2 X 2 Juisl BBIYMCIEHHUS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJIEIIMPOBATH PEAIbHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHIl U OIPEHEIUTENEH,
WHTEPIPETUPOBATD ITOJTYyUYECHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JEUCTBUM C KOPHSIMU ISl MOpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOWCTBA norapudmMoB TSt npeoOpa3oBaHus
JOorapu(pMUYECKUX BBIPAKEHUH;



CBOOOHO OMEpUPOBATh MOHSATUSMHU: HPPAIMOHANBHBIE, MOKAa3aTeNlbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBI0 PAaBHOCHIBHBIX
MIEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIBI ISl MPeoOpa30OBaAHHUS
TPUTOHOMETPUIECKUX BBIPAKECHUI,

CBOOOZIHO OMEpHUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOoAMMBbIE  (QOPMYNbl Ui  pPEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTMPOBATh pEajbHBbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUS, YpaBHEHHs, HEPaBEHCTBA 10 YCIOBUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIETN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3a1aHusl QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKIUH, Trpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB HyHKINH;

CBOOO/IHO OIEPHPOBATh MOHSATHUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKINH,
nepuoaudeckue GyHKIMHU, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (GYHKIHUMA, HAuOOJbIIee M HaWMEHbIllee 3HaYyeHue (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHSATUAMHU: CTeTIEHHAs (YHKIUA C HATYPAIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (QYHKIIMM C HATYpPaJbHBIM M IEJIBIM
nokasareneM, rpaduk KOpHS N-OM CTENeHW Kak (PyHKIMH OOpaTHOM CTENEeHH C
HATypaJIbHBIM MOKa3aTeNIEeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4HAs U JAPOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIIMU, WX CBOMCTBAa W TpaduKH, UCIONB30BATh WX TpaduKu ISl peuieHus
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HH, BBIpaKaTh (POPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;

Hauyana maTeMaTH4ecKOro aHajm3a:

CBOOOIHO OMEpUPOBATH MOHATUSAMU: apudMeTHdecKass U TeOMEeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpUIecKasi MPOrpeccus, JUHEHHBIN 1



AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCHM JIs pEUICHUs peanbHbIX 3aJad MPHUKIaJHOrO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENILHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: HENpPEphIBHbIE (QPYHKIUHU, TOYKH
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpaduka QyHKIHUHY;

CBOOOJTHO ONEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
OPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (DYHKIIUH 1JIs1 pelIeHus 3a1a4;

CBOOOJTHO OMEpPUPOBATH TOHATUSMU: TeEpBasi M BTOpas MPOU3BOIHBIC
dyHKIIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCTSATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCMOJIb30BaTh I'€OMETPUUYECKUNH MU (U3NYECKUN CMBICI HPOU3BOAHON IS
peleHus 3a1au.

MHoxecTBa M JIOTHKA:

CBOOOIHO  ONEpUpOBAaTh  IMOHATHSAMH:  MHOXECTBO, OINEpalMd  Haj
MHOKECTBaMH;

UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar /i ONUCAHUS peaJIbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELLIEHUH 3a]a4 U3 JPYTUX YUEOHBIX IPEIMETOB;

cBOOO/IHO ONEpHUpOBaTh TMOHATHUSAMHU: OIpEAeNeHUE, TeopeMma, ypaBHEHHE-
CJIEJICTBHE, CBOWCTBO MAaTEMaTHUYECKOI0 00bEKTA, 10KAa3aTEIbCTBO, PABHOCUIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOydyenuss B 11 kyacce oOyd4aroniuiicsi MOJTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Ymncsia v BBIYHCTICHUSA:

CBOOOJHO OMEpUPOBATH TMOHATUSAMH: HATYpPaIbHOE H I1EJ0€ YHCIIO,
MHOXECTBA HATYyPaJIbHBIX M ULEIbIX YHCEN, UCIOIb30BaTh MPU3HAKHU JECITUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Mcen sl pelieHus 3a1a4, TPUMEHSITh
anroput™ EBKiuna;

CBOOOJIHO OMEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIIO, 3aluChIBAThH
HaTypaJIbHbIC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILUIEKCHBIX YHCEJI, MPEJCTABIATh KOMILJIEKCHBIE UHWCla B alreOpandyeckoil u



TPUTOHOMETPUUYECKON (popMe, BHIOJIHITL apu(pMETUUECKUE OTEpaIliu ¢ HUMH U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO OINEpUpOBaTh MOHATUAMH: HpPpPAIMOHAJIbHBIE, MOKA3aTelbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYLIECTBJISITh OTOOp KOPHEH MpU PEIICEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (HOPMYNBl  JIJIE  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEeIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalroOHaJbHBIE, MOKa3aTeJbHBIE,
norapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpadudecKre METOJIbI JIJIsl pelleHUs] YPaBHEHU U HEPAaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETTUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXKCHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C HCIOJNb30BAHUEM armapara anreopsl,
UHTEPIIPETUPOBATH MOJIYUYECHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpouTh TrpaduKN KOMIIO3UIMH (DYHKIIUH C TOMOIIBI0 AIEMEHTapHOTO
MCCJIeIOBAHUS U CBOWCTB KOMITO3HIITNH JIBYX ()YHKIIHIA;

CTpOUTh TEOMETpHUYEeCKHe O0Opa3bl ypaBHEHUH W  HEPABEHCTB HAa
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMH: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS M HCCIEAOBAHUS pPealbHBIX
IIPOLIECCOB.

Hayajia maTeMaTH4eCKOro aHaJu3a:

WCIIOJIb30BaTh MPOU3BOAHYIO IJI UCCIeN0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAUMEHbIIIee 3HAUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh IPOU3BOAHYIO JUIA HAXOKACHUS HAWIY4dlIEro pEIICHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-DKOHOMHYECKMX, 3ajadax, JJIs
ONIpENENICHUs] CKOPOCTH M YCKOpPEHHMs Ipolecca, 3aJaHHOro (opmysnod wiu
rpadukom;

CBOOOJHO OMNEpUpPOBaTh TMOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOJWUTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAaHUM HA NIpUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUH;

pelmaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHCJE COLUUAJIbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
HaumenoBanme KosnuecTBo yacon
Ne DJIeKTpOHHbIe (I (POBbHIE)
/i Pa3ie/ioB U TEM Beero KoHTpoJbHbIE IIpakTHYeckue 06pPa30BATENBHbIE PECYPCHI
NporpamMmbI padoThI padoThbI
MHOk€ecTBO
JEHCTBUTENBHBIX YHCEI.
MHOTOYIeHBI. https://resh.edu.ru/subject/lesson/4
1 PannonanbHbIe 24 1 730/conspect/149072/
YpaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUHN
OyHiuui  rpagui. https://urok.1sept.ru/articles/632220
2 CrenenHast GyHKITUSA C 12 1
LIEJIBIM MOKa3aTeIemM
ApudMeTnuecKknii KOpeHb https://uchebnik.mos.ru/material/les
3 N-01 CTENEeHHU. 15 1 son_template-
HppannonanbHbie 2925209?menuReferrer=catalogue
ypaBHEHUS
[TokazarenpHas GyHKIHS. https://skysmart.ru/articles/mathem
4 [Toka3zarenbHbie 10 1 atic/pokazatelnye-uravneniya
ypaBHEHUS
Jlorapudmuueckas )
https://resh.edu.ru/subject/lesson/4
5 Pyt 18 1 732/conspect/
Jlorapudmmueckue
ypaBHEHUS
6 Tpuronomerpuueckue 22 1 https://resh.edu.ru/subject/lesson/6
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https://resh.edu.ru/subject/lesson/6314/conspect/
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11 KVIACC

No HauMmenoBanue KoauuecTBO 4acoB
DJIeKTpPOHHbIe (HM(POBbIE)
n/ pa3iesioB U TeM KonTpoJbHbIe
Bcero IlpakTuyeckue padornl | 00pa3oBaTe/bHbIE PECYPChI
i | NMPOrpamMmmbl padoThI
Uccnenoanue hyHKINM https://resh.edu.ru/subject/lesson/612
1 C IIOMOIIBIO 22 1 4/conspect/
MPOU3BOJHOM
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HHTErpai integral-klass-2858364.html
I'paduxnu _ )
https://uchebnik.mos.ru/material/less
TPUTOHOMETPUUYECKUX
. on_template-
3 GbyHKIHH. 14 1
2897799”menuReferrer=catalogue
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HEpaBEHCTBA
HppaunonanbHele, )
HOKA3ATEILHLIE I https://resh.edu.ru/subject/lesson/415
4 24 1 5/conspect/
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HEpaBEHCTBA
https://resh.edu.ru/subject/lesson/411
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6 P 10 1 urokov/spisok-urokov/chast-1-
qucia . .
naturalnye-chisla-tselye-chisla
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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHUTAPHOI'O LIMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIABUIAaTb U ONPOBEpPraTb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CIHOCOOHOCTEW O0O0y4arolmuxcs Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO NpodheCCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIbTYPBI H
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara 1o pa3jaeny
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapTHbIE CTIOCOOBI pelICHUs 3a/1aY;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTU4eCKuX TEOpul, (pOpMUpPOBAHME MOHUMAHHUSA POJIM AKCUOMATHKU INpU
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3aJ1a4 U 3a1a4 C IPAKTUYECKUM COJIEPIKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
criocoOHOCTeM 00yJaromuXxcs, Mo3HaBaTEIbHON aKTUBHOCTH, HUCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKM3HEHHBIX CUTYAlMSIX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU ydeOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpanaukny, «Tema BpameHus», «BekTopbl #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEIIEBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHUs DenepasibHON paboueii
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh  OBJIAJCHUE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MpPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUMU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbI€ B POCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NAPAJUIEIIBHOCTD MPSIMOi
u 1uiockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIBI C COHANPaBICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPAMON U MIIOCKOCTHU: MEPIEHIUKYIJISIPHBIE MPSMbBIE B
IPOCTPAHCTBE, IMpSAMbBIE MapajuielibHblE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CHUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsIMOYTOJbHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJuiepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHUpaMuUIa, [PABUJIbHASA TPEYrojabHAas NHUPAMUIA U IPaBUIbHBIN
TeTpa’ap, KkyO. IlpeacraBinenre O NpaBUIBLHBIXMHOTOIPAHHHUKAX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSMOU TPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpUss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETpPHS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPABICHHbIE W IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsaTHe KOMILIaHApHBIE BEKTOPBL. lIpU3HAaK KOMIUIaHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TO4YEK. YTosl Mexay Bekropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzammuoe pacmosnoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenuwe Ten
BpaIlleHNs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u koHyca. CumMmerpus cepsl u
mapa.

O6beM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus u3z He€. OO0BEM mpsMol wu
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHIbl U KoHyca. O0BEM 1Iapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
IMWINHAP, OMHCAaHHAs OKojJo unwiauHApa. Ilepecedyenme cdepbl u mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalIeHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U € yYacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IMJINHAPA
(mapajmienbHO M NEPNEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOSAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJ CJIeI0B, METOJI BHYTPEHHErO0 NMPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznoskeHue BekTopa
no 6Oasucy. KoopaMHATHO-BEKTOPHBIM METOJ MpU PEIICHUH TE€OMETPUUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepeHocC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHasT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHPOCCUUCKON TpaKTaHCKOW HJICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IEHHOCTEH pocCHUCKOro Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpPMHPOBAHHOCTh YMEHHUS NPHUMEHSATh MAaTeMaTUYECKHE 3HAHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JIOTHYECKOE BOCIIHTAHHUE:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelibl, OCO3HaHHUE TII00ATIBHOTO XapaKkTepa FKOJIOTHYEeCKUX Mpo0ieM, OpueHTalus
Ha TMPUMEHECHHE MaTEMaTHUYeCKUX 3HAHUW JJIsI pelieHus] 3amad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM AJI OKPYKAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYID M HCCIEI0BATEIbCKYIO JCSATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONIEHUNW MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, EAUNHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBO/IBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIEHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JIJIs pEUICHUS 3a]1a4u;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHpOpMaIUU o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKITaeMOW TEMBHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTIKEHUS WM HEJIOCTHXKCHHS Pe3yJbTaTOB JCATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITHUSMU CTEPEOMETPUU TIPHU
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (IIpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJaccuuKaImy;

CBOOOJHO  OMEpUpOBaTh MOHSATHUAMM, CBSA3aHHBIMH C  CEYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LHEHTPaIbHOE U OpPTOTOHAIBHOE
OPOEKTUPOBaHUE (UTYpP HA TMIIOCKOCTb, BBINOJHATH U300pakeHUus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  [OBEPXHOCTEH  MHOIOTPaHHUKOB  (NIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CcBOOO/IHO OIEPUPOBaTh MOHATUSIMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOp/AMHATaM B IIPOCTPAHCTRBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3ajayd Ha JO0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHUH U
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METObI
IpY pelIeHUH MaTeMAaTUYECKUX 3a]a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;
U3BJIEKaTh, NpeoOpa3oBbIBATh M MHTEPHPETUPOBATH HHGPOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha T[PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOJieMbl, MOJEIMPOBATh pEalbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHATUI MU TeopeM, ammaparta anreOpbl, pelarb MPAKTUUYECKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATallax pPa3BUTUS I€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.



K xonmy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATHh MOHATUSMHU, CBA3AHHBIMU C LMJIWHIPUYECKOM,
KOHMYECKOM U c(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
HOJIy4YEHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BPAILCHUS: [IWIUHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMH, CBSI3AHHBIMU C KOMOMHALMSIMH Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUEHHUs TEJl BPAIlCHHUS;

U3BIIEKaTh, HMHTEPIPETUPOBATH M TPeoOpa3oBbIBaTH HMH(POPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBINIOJIHSITh OTIEPAI[MU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH 10 IJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a MIPHU PEIICHUY;
CBOOOJHO OMEpHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHSITh M300pa)KEHHs] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  TEPEHOCE, ULEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus O100MS;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlECHUS: CEYEHUs IUIMHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHble
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CJIEN0B, METO.X
BHYTPEHHETO NIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckue (akThl JJIS PEIHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralOluX HECKOJBKO IIAaroB pELICHUs, €CIU YCIOBUSA
PUMEHEHHUS 3a]IaHbl B IBHOM U HESABHOU dopme;

pemarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U 3JIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  TIOJIyYCHHbICE  3HAHUS  HA  [PAKTUKE:  CPaBHHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSATUS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecKkd  copMyiaupoBaHHOHW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYyallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaxXO0XJIECHUEM I€OMETPUUECKUX BEIUYMH;

UMETh TPE/CTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH (yHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3aesioB JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
n/n Konrpoububie | IIpakTHyeckue
U TeM MPOrpaMmbl Bcero pecypcbl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756/conspect/
1 Brenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6 1 https://resh.edu.ru/subject/lesson/6133/conspect/
MIPSIMBIX B IIPOCTPAHCTBE
3 [TapamiensHOCTE NPSAMBIX U 8 https://resh.edu.ru/subject/lesson/6065/conspect/
IIJIOCKOCTEHN B IPOCTPAHCTBE
IlepneHAMKYIIPHOCTD
PHCHMKYIEP 5 https://resh.edu.ru/subject/lesson/4724/conspect/
4 MIPSIMBIX | TTIOCKOCTEH B 25
MPOCTPAHCTBE
https://infourok.ru/prezentaciya-na-temu-
vichislenie-rasstoyaniy-i-uglov-v-stereometrii-klass-
5 VYTIIBl U pacCTOSTHUS 16 1
2470574.html
https://resh.edu.ru/subject/lesson/6018/start/
6 MHororpaHHUKH 7 1
https://resh.edu.ru/subject/lesson/4758/conspect/
7 BekTopsl B mpocTpaHCTBE 12
https://nsportal.ru/shkola/geometriya/library/2013/
8 [ToBTOpEHue, 06001IeHNE U 5 2 05/11/uroki-povtoreniya-obobshcheniya-geometrii-
CHCTeMaTHU3allus 3HaHUH v-10-klasse
OBIIEE KOJIMYECTBO HACOB 102 6 0
I10 I[TPOIT'PAMME



https://resh.edu.ru/subject/lesson/4756/conspect/
https://resh.edu.ru/subject/lesson/6133/conspect/
https://resh.edu.ru/subject/lesson/6065/conspect/
https://resh.edu.ru/subject/lesson/4724/conspect/
https://infourok.ru/prezentaciya-na-temu-vichislenie-rasstoyaniy-i-uglov-v-stereometrii-klass-2470574.html
https://infourok.ru/prezentaciya-na-temu-vichislenie-rasstoyaniy-i-uglov-v-stereometrii-klass-2470574.html
https://infourok.ru/prezentaciya-na-temu-vichislenie-rasstoyaniy-i-uglov-v-stereometrii-klass-2470574.html
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/4758/conspect/
https://nsportal.ru/shkola/geometriya/library/2013/05/11/uroki-povtoreniya-obobshcheniya-geometrii-v-10-klasse
https://nsportal.ru/shkola/geometriya/library/2013/05/11/uroki-povtoreniya-obobshcheniya-geometrii-v-10-klasse
https://nsportal.ru/shkola/geometriya/library/2013/05/11/uroki-povtoreniya-obobshcheniya-geometrii-v-10-klasse

11 KVIACC

HaunmeHnoBanue KoauuyecTBo yacos
Ne DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero pecypcbl
NPorpamMmbl padoThI padoThbI
1 Anamutudeckas 15 1 https://urok.1sept.ru/articles/314688
TEOMETPHUS
[ToBTOpenue, 0600IIEHNE https://multiurok.ru/files/konspiekt-uroka-
2 1 CUCTEMATU3AINAA 15 1 ghieomietrii-v-11-klassie.html
3HAaHUU
https: h.edu. bject/I 5732/mai
3 O06BEM MHOTOTPAaHHHUKA 17 1 s://resh.edu.ru/subject/lesson/ [main/
https://resh.edu.ru/subject/lesson/6300/main/
4 Tena Bpamenus 24 1
5 [Inomanu moBepxHOCTH 9 1 https://resh.edu.ru/subject/lesson/4910/conspect/
1 00BbEMBI KPYTIIBIX TE
https://resh.edu.ru/subject/lesson/6297/conspect/
6 JIBroKeHUS 5 1
[ToBTOpenue, 06001EeHNE https://infourok.ru/urok-geometrii-v-klasse-urok-
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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTaTUCTUKA» YIIYOIEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPETHETO 00IIero o0pazoBaHus. YUeOHbIH KypC
npeaHa3HaveH s GOPMUPOBAHUS Y OOYyHAIONMIUXCS CTATUCTUUECKON KYJIbTYPhl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KAK MATEMATHUUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHUs CIIydyalHBIX COOBITUM, BEIWYMH W mporeccoB. [Ipu u3ydeHum Kypca
o0OoramarpTcss NpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOTO MHpA, pPa3BUBACTCS IMOHUMAHWE 3HAYMUMOCTA U  OOIIHOCTHU
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHHue 3HaHMM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pPa3BUTHE TPEJCTABICHUN O CIy4YalHBIX BEJIMYMHAX W B3aUMOCBS3SIX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOAECIISX, UCIIOJIb3yEeMbIX
JUIS  ONMMCAHHMSI  AHTPOMOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3iMYHble poja H3MEPEHHUAX, IIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmecTBe. YueOHBIH Kypc sBiseTcs 0a30i I OCBOSHUS BEPOSTHOCTHO-
CTaTUCTHYECKUX METOAO0B, HEOOXOJAMMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKKE COLHAIbHBIX U ICUXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT amnmapar
aHanmu3a OONBIIUX JaHHBIX. lleHTpallbHYI0 dYacTh Y4eOHOro Kypca 3aHHUMAaeT
oOcyXJleHHe 3aKOoHa OOJbIIMX Yucenl — (YHIaMEHTAIbHOTO 3aKOHA IPUPOJIBI,
MMEIOIIET0 MAaTEeMAaTHYECKYI0 (POopMaTH3aIHIo.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTHKa» HA YriayOJEHHOM YpOBHE BBIJICICHBI OCHOBHBIC
conepkarenbubie TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiydaiiHbIC
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JIMHUH B Y4YEOHBII KypC BKIIIOYEHBI 3JIEMEHThl TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYECKUX Y4EeOHBIX
KYpCOB.

Conepxanue mauHuM «CnydailHble COOBITUSL W BEPOSITHOCTHY»  CIIYXKUT
OCHOBOM st (hopMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUd BEpOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHBIX BEJIMYHUH. BakHYI0 4acTh B 3TOU COJIEPKATETBHOMN
JIMHUU 3aHUMAET U3YYEHUE TEOMETPUIECKOT0 1 OMHOMUAIBLHOTO pacipeeieHui U



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeJbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacrpesielieHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYYaloIIUXCs Ha OINUCAHUU WU
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeObHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIBbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHUE ITOM CBA3U C TIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHusI», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO o0011ero o0Opa3oBaHus, U BO MHOIOM ONHPAIOTCSI Ha CBEJICHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé€ oaumH osmemMeHT  coiepkaHuUs, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEIOBATEIHHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
ABIIAETCS aKTyaJbHBIM JJIA OYIyIIUX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, IICUXOJIOTHEH W
yIpaBIICHUEM.

Ha wusydyenue yueOHOoro kypca «BeposiTHocTh u  cTaTucTUkay Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 vacoB: B 10 kmacce — 34 wgaca (1 yac B
Henento), B 11 knacce — 34 yaca (1 yac B Heemio).

COJEPXAHUE OBYUYEHUA
10 KITIACC

I'pad, cBsa3ubIi rpad, myTH B rpade: MUKl U 1end. CTeneHs (BaJeHTHOCTD)
BepmuHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4allHbIE COOBITHS. DJIeMEHTapHbIC
coObITHS (MCXOJBI). BeposATHOCTH CiaydalHOro cOOBITHS. BIM30CTh YacTOTHI |
BEpOSITHOCTH  coObITHIL.  CiydailHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepauuu HajJ COOBITUSIMU: TTEpeceueHre, 00beAMHEHNE, POTUBOIIOIO0KHbBIE
coObiTud. JJuarpammsl Ditnepa. Dopmyia cioXeHUsI BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiydailHOTO
skcnepumenTa. @opmyna nosHou BepossTHOCTH. Dopmyna balieca. HezaBucumbie
COOBITHUSI.



buHapHbIil ciydaiiHbIM ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanud. Cepusi HE3aBUCHMBIX MCIBITAHUM A0 IepBoro ycnexa. llepectanoBku
u ¢axropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HprotoHa.

Cepust He3aBUCHMBIX ucnbITaHuM bepHymnu. CnydaiiHbli  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyvaitnas  BennuuHa. Pacnpenenenune  BeposTHocTed.  Jlmarpamma
pactpenenenusa. Onepanuuu HaJ CIy4yallHBIMHM BeIMYMHAMU. buHapHas ciaydaiiHas
BeqnunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHMCIE TI'E€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpele/ieHUue JABYX Ciy4allHbIX BeluuuH. HeszaBucumele
CIIy4ailHbI€ BEJIMYMHBI.

MaremaTH4ecKoe OXXMJIAaHWE CIIydalHOW BENWYUHBI (pacrpeeneHus).
[Ipumepbl TpUMEHEHHS MATEMAaTHYECKOTO0 OXHUJaHUS (CTpaxoOBaHHE, JIOTEpes).
MatemaTuyeckoe OXHJAaHHEe OMHAPHOW CIydallHOW BeNWYMHBL. MaTemaTHdecKoe
OKMJIAHUE CYMMBI  CIIy4ailHbIX BEJIWYMH. MaremaTu4eckoe  OXKHUJIaHHE
r€OMETPUYECKOT0 1 OMHOMHUATILHOTO paclpeeIeHH.

Jluctiepcuss W CTAHJAPTHOE  OTKJIOHEHWE  CIyYalHOW  BEJIMYMHBI
(pacpenenenus). Jlucriepcus OMHAPHOM CITy4ailHOW BETMYMHBI. MaTeMaThuuecKkoe
OKMJIAHWE TPOU3BEICHUS U JIUCIEPCHS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHE  OWHOMHAIBHOTO
pactipenenenus. Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOTO
pacnpeneneHus.

HepasenctBo UeOniméBa. Teopema YeOrniméBa. Teopema bepnynnu. 3akon
Oonmpmmx  yucen.  BelOOpouHBIE  MeTOJ — uWccienoBaHMA.  BeibopouHbIe
xapakTepucTuku. OleHNBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka MpoOCTENIINX TUNIOTE3 C TOMOILIBIO U3YUYEHHBIX PACTIPEACICHUM.

HenpepsiBHble cnyuaiiHble BenuuuHbl. [Ipumepsl. DyHKIHMS TIIOTHOCTH
BEPOATHOCTU pacrpeesicHus. PaBHOMEpHOE pacnpeneseHue M €ro CBOMCTBA.
3amaun, NpUBOSIIKE K MOKA3aTEIbHOMY paclpeiesIeHHI0. 3aJauu, TPUBOISIINE K
HOPMAJIBHOMY pacnpeneseHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKa3aTeIbHOTO pacnpeeseHusi, GyHKIUS MIOTHOCTH BEPOSATHOCTA HOPMAJIBHOTO
pacnpenenenud. @yHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PACIIPEACTICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3AaBHUCUMBIX  COOBITUM.  3agauw,
pUBOAsIIIME K pactpenaenenuto [lyaccona.

KoBapuamusi nByx cnydailHbix BenuuuH. Kosdduument auHelHON
koppessiuu.  CoBMecTHbIE  HAONMIOJEHUST JABYX  BEIUYUMH. BBIOOPOUYHBIIA



kod(ppunreHT Koppensauuu. Paznuune Mexay JTUHEHHOW CBSI3bI0O U MPUYMHHO-
CJIEACTBEHHOM CBA3bI0. JIMHENHasA perpeccusi, METOl HAaUMEHBIIUX KBaJIpPaTOB.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSAITHOCTh U CTATHCTHUKA» (YIJYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YyJaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3MUYHBIX CTPYKTYp, SBIICHHM,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpaskIaHCKOW MACHTUYHOCTH, YBAKEHHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUMCKONM MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUMCKOM MaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEJEHHUS, CBA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAyKM U JEATEIbHOCThIO YYE€HOr0o, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh yMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (30pPOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIIbIXa, PEeTyysipHas Ppu3nuecKas aKTUBHOCTH), (U3UYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpYyIdy, OCO3HaHUE LIEHHOCTH TPYJOJIOOUs, HHTEpeC K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOD
Oynymieit npodeccun W peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MAaTeMaTHUYecKoOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa NPOTIKEHUU BCEH JKU3HM, TOTOBHOCTb K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJOTUYECKOM KYJIbTYypbl, IOHUMAaHUE BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON M COLUATbHOM
Cpelibl, OCO3HaHHE TII00ATILHOTO XapaKkTepa dKOJIOTHYEeCKUX MPo0IeM, OpueHTalus
Ha TNpPUMEHEHHE MaTEeMaTUYeCKMX 3HAHUW JJId pelleHus 3aaad B 00JacTu
OKpYXalolenl cpeabl, IJIaHUPOBAHME TOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCIICJICTBUH JJI OKPY>KAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM U OOIIECTBEHHON  MpPaKTUKW, TMOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTUA M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHM, OBIAJACHUE S3BIKOM
MaTeMAaTUKA M MaTE€MAaTHYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUA MUpA,
TOTOBHOCTh OCYILIECTBJIATH NPOEKTHYIO M HCCIEHOBATEIBCKYIO JIESITEIBHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:

BBUBJISITH UM XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKUM MAaTEMaTUUYECKUX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUHN, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (¢akTax, JaHHBIX, HAOJIONACHUSAX U YTBEPKICHUSX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUECHHI IO aHAJIOTUU;



MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHHSI U BHIBOJIbI;

BbIOMpaTh croco0 pemieHuss y4eOHOM 3ajaud (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh  Haubojee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (POpMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKOro o0ObeKTa, sIBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEILHO (POPMYIHUPOBATH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
NpOBENEHHOTO  HAOMIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIIEHHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKEe BBIIBUTATh
NPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JA€PUIMTH MH(OpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOTIPOC U JIJIsI PEIICHHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATHU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUpPOBaTh MH(POpPMAIUIO, MPEACTaBIATh €€ B pa3lIMYHBIX (opMax,
WJUTIOCTPUPOBATH Tpadyuecky;

OLICHMBATh HaJEXKHOCTD uHpOopMaLuU 1o CaMOCTOSITEIIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIe AeiiCTBUS

Oo0wenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUM C YCIOBUAMU U
ensiMH  OOLIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOK TOYKY 3pEHHUS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JABATh MOSICHEHUSA MO XOAYy PEIICHUs 3aJauH,
KOMMEHTUPOBATH MOJIYYECHHBIN PE3YJIbTaT;

B XOJIe 0OCYKJIEHHSI 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIA€MOM TEMBI,
npoOJjieMbl, pelIaeMoil 3ajaud, BBICKA3bIBaTh WJCH, HAIEJICHHbIE Ha TOUCK
pELICHUs, COIMOCTABIATh CBOU CYXKIECHUS C CYXACHUSIMU JPYIMX Y4YaCTHUKOB



auanora, oOHapyKMBaTh pa3jinuyue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMyIMpOBaThH pa3HOIJIACUS, CBOU BO3PAKECHHUS;

NIPEICTABIATh PE3YyJbTAThl PELICHUS 3aJa4l, DKCIEPUMEHTA, UCCIICAOBaHMUA,
MIPOEKTa, CaMOCTOSATENIbHO BbIOMPATh (hOpMAT BBICTYIUIEHHUA C YYETOM 3ajay
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AelicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PCIICHUS 33J1a4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOH WH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO3HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUs
COBEPIIAEMbIX JICWCTBHA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJICTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M Pe3ysibTaTa PEIICHHUS
MaTEMaTHYECCKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JCSATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, AHHBIX,
HalIEHHBIX ONMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBUSIM, OOBSICHITH IPUIHHBI
JTOCTY)KCHUSI WU HEIOCTHIKCHHUSI PEe3yJbTAaTOB NIEATEITHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

NOHMMAaTh M WCIOJb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYaTbHOM
paboThl TpU pelieHWW YYeOHBIX 3a7ad, TNPUHUMATh I[EJIh COBMECTHOMU
JESTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeaeiiiaTh
BUIBI PabOT, JOTOBAapMBATHCA, OOCYXAAaTh TIPOLIECC M PE3ynbTaT paboTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBHIX (popmax paboTsl (0O0CYkIeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» W WHBIE), BBINOIHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAHJbBI, OIEHUBATH
KaueCcTBO CBOETO BKJIaaa B OOMUN MPOMYKT MO KPUTEPHUSM, CPOPMYyITUPOBAHHBIM
YY9aCTHUKAMH B3aMMOICHCTBHS.

HPEAMETHBIE PE3YJIbTATbBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

CBOOOJIHO OINEpUpOBaTh MOHATUAMU: rpad, miaockuid rpad, cBa3HbIM rpad,
nyTe B rpade, Lenb, LUK, AEPEBO, CTENEHb BEPIIHUHBI, JAEPEBO CIy4aMHOTO
AKCIEPUMEHTA;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIyYAWHBIA SKCHEPUMEHT (OMBIT),
Clly4ailHOe cOOBITHE, PJIEMEHTApHOE CIy4yalHOEe COOBITHE (3JIEMEHTAapHBIA MCXOM)
CIIy4ailHOrO  OMbITA, HAXOAWUTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HAXOJUTh U (OPMYJIUPOBATH COOBITUSI: TIEpECeUCHUE, OOBEIUHEHUE HaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, MHCIIOJIb30BATh JAHATPAMMEBI
Dlinepa, KOOPAWHATHYIO MPSIMYIO JUJISl pELIeHusl 3a]iay, MoJIb30BaThCs (HOpMYIIOi
CJIOEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIy4alHBIX COOBITHH;

ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHUE
BEPOATHOCTEH, HE3aBUCHUMbIE COOBITHS, JEpPeBO CIYy4YalHOTO HSKCIEPUMEHTA,
HaXOJUTh BEPOSTHOCTH COOBITUH C TOMONIBIO MpaBHJIa YMHOXEHUs, JepeBa
CIIy4ailHOTO OmbITa, HKCIOJB30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (OPMYITy
baifeca npu pelreHuu 3a7a4, ONpeAesATh HE3aBUCUMOCTh COOBITUH 110 (popmysie u
[0 OpraHU3alMy CIYy4alHOr0 KCIIEPUMEHTA;

NPUMEHSTh HW3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYINBI JUIsl TEpedHrCIICHUs
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIYyYalHOTO OIbITa, PEIICHHS
3a/1a4 10 TEOPHUH BEPOSITHOCTEM;

CBOOOJHO  OMEpUpPOBATH TMOHATHSIMHU: OWHAPHBIM  CIydyaWHBIA  OMBIT
(uctiplTaHue), yCliex M HeyJada, He3aBUCHMbIE UCIBITAHMS, CEpUsl HCIBITAHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUU HCIBITAaHUN JO IMEPBOTO ycrexa, B
CepUM UCTbITaHUI bepHyJH, B OMBITE, CBI3aHHOM CO CIyYalHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH,;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: CIy4dalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, aMarpamMma pacrpejieicHus, OuHapHas clydaiiHas BeJlWYHHA,
reOMETpUIECKOe, OMHOMHUAIBHOE pacipeiesieHuE.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

ONEPUPOBATh MOHATHUSIMU: COBMECTHOE PACHPENCICHHUE [BYX CIyYalHBIX
BEJIMYMH, UCIIOJIB30BaTh TAOJMIy COBMECTHOTO PACIIPEACIICHUS JABYX CIyYalHBIX
BEJIMYMH JUISl BBIACJICHHUS PACHPEACICHUS KaXIOW BEJIWYMHBI, OIPEICIICHUS
HE3aBUCUMOCTH CIy4YalHbIX BEJIUYNH;

CBOOOJTHO OMEPUPOBATH MOHATHEM MATEMATHUYECKOTO OKUIAHUS CIyYaifHOU
BEJIMYUHBI (pacnpeiesieHus), TPUMEHITh CBOWCTBA MaTeMaTHYECKOTO OXKUJaHUS
MpY PEIICHUH 33724, BBIUUCISATH MAaTEMAaTUYECKOE OXHUIaHUE OWHOMHUATBHOTO H
F€OMETPUYECKOT0 pACIPEAECICHHUM;

CBOOOJIHO OMNEpPUPOBATH MOHITUAMH: TUCIEPCUS, CTAHAAPTHOE OTKJIOHEHUE
CIIy4ailHOM BEJIIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUU CIYYAaWHOW BEIWYWHBI
(pactpeneneHus) MpU PEUICHUM 3a7ay, BBIYHCISTH AUCIEPCUIO U CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUUECKOTO U OMHOMHAIIBHOTO pacpeIeSICHUI;



BBIYUCISATH BEIOOPOUYHBIE XapaKTEPUCTUKU MO AAHHOW BBHIOOPKE U OLIEHUBATH
XApaKTEepPUCTUKH TEHEpPaJbHOM COBOKYMHOCTM JAHHBIX IO  BbIOOPOUYHBIM
xapakTtepucTukaMm. OLIEHUBATh BEPOSATHOCTH COOBITUN M MPOBEPATh MPOCTEHIINE
CTaTUCTUYECKHUE TUIOTES3BI, NOJIb3YSICh U3YYEHHBIMHU PACTIPEICIICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HaumenoBanue pasjeios u tem  KosamyecTBo yacos DJIeKTpOHHbIe (HN(POBbHIE)
n/m IpOrpaMmel Bcero | Kourpoabnnie | Ilpakruueckue | 00pasoBaTe/ibHbIE PECypChl
padoTsbI padoThI
https://infourok.ru/prezentaciya-elementy-
1 DneMeHTHI Teopuu rpadon 3 teorii-grafov-tvis-10-klass-6742275.html
. . https://resh.edu.ru/subject/lesson/4089/conspe
CrnydaiiHble OTIBITHI, CIIy4aiiHbIC
2 . 3 ct/
COOBITHSI U BEPOATHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U _
https://nsportal.ru/shkola/algebra/library/2014/
coOprTusMH. CIIOKEHUE U _ »
. 02/26/prezentatsiya-mnozhestva-operatsii-nad-
3 YMHOXEHHE BEPOSITHOCTEH. 5 )
mnozhestvami
VYcnoBHasi BEpOATHOCTD.
He3zaBucumebie coObITHS
https://nsportal.ru/shkola/raznoe/library/2014/
12/06/metodicheskie-rekomendatsii-dlya-
4 DIeMEeHThl KOMOWHATOPUKH 4 1 ]
obuchayushchikhsya-po-teme
Cepuu nocnenoBaTesbHbIX https://nsportal.ru/shkola/algebra/library/2023/
5 HcnbeITaHud. McrpITaHus 5 11/23/konspekt-uroka-seriya-nezavisimyh-
bepuynnu. Cny4aiinblif BbIO0Op U3 ispytaniy-bernulli
KOHEYHOM COBOKYITHOCTHU
https://infourok.ru/prezentaciya-k-uroku-
5 CnyuaiiHble BEJIMYMHBI U 14 1 sluchajnye-velichiny-zakon-raspredeleniya-10-
pacupeneneHus klass-profil-7273254.html
OBIIEE KOJIMYECTBO HACOB I10 34 5 0
ITPOI'PAMME



https://infourok.ru/prezentaciya-elementy-teorii-grafov-tvis-10-klass-6742275.html
https://infourok.ru/prezentaciya-elementy-teorii-grafov-tvis-10-klass-6742275.html
https://resh.edu.ru/subject/lesson/4089/conspect/
https://resh.edu.ru/subject/lesson/4089/conspect/
https://nsportal.ru/shkola/algebra/library/2014/02/26/prezentatsiya-mnozhestva-operatsii-nad-mnozhestvami
https://nsportal.ru/shkola/algebra/library/2014/02/26/prezentatsiya-mnozhestva-operatsii-nad-mnozhestvami
https://nsportal.ru/shkola/algebra/library/2014/02/26/prezentatsiya-mnozhestva-operatsii-nad-mnozhestvami
https://nsportal.ru/shkola/raznoe/library/2014/12/06/metodicheskie-rekomendatsii-dlya-obuchayushchikhsya-po-teme
https://nsportal.ru/shkola/raznoe/library/2014/12/06/metodicheskie-rekomendatsii-dlya-obuchayushchikhsya-po-teme
https://nsportal.ru/shkola/raznoe/library/2014/12/06/metodicheskie-rekomendatsii-dlya-obuchayushchikhsya-po-teme
https://nsportal.ru/shkola/algebra/library/2023/11/23/konspekt-uroka-seriya-nezavisimyh-ispytaniy-bernulli
https://nsportal.ru/shkola/algebra/library/2023/11/23/konspekt-uroka-seriya-nezavisimyh-ispytaniy-bernulli
https://nsportal.ru/shkola/algebra/library/2023/11/23/konspekt-uroka-seriya-nezavisimyh-ispytaniy-bernulli
https://infourok.ru/prezentaciya-k-uroku-sluchajnye-velichiny-zakon-raspredeleniya-10-klass-profil-7273254.html
https://infourok.ru/prezentaciya-k-uroku-sluchajnye-velichiny-zakon-raspredeleniya-10-klass-profil-7273254.html
https://infourok.ru/prezentaciya-k-uroku-sluchajnye-velichiny-zakon-raspredeleniya-10-klass-profil-7273254.html

11 KJIACC

Ne i/ HaunmenoBanue paszesio u Tem | KoJniecTBo 4acoB DJIeKTpOHHbIe (L (POBbBIE)
o /m
nporpamMmbl Bceero | Konrpoabubie | IlpakTuuyeckue = 00pa3oBaTe/bHbIe pecypehbl
padoTsbI padoThI
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-matematicheskoi-

1 3ax0H OOJIBIINX YHCET 5 statistiki-9176/zakon-raspredeleniia-
veroiatnostei-zakon-bolshikh-chisel-10288/re-
a76720ab-07dd-431a-b57a-19b9498e2a76

. https://infourok.ru/konspekt-uroka-po-
DIIEMEHTHI MaTEMaTUYECKON : _
2 6 matematike-na-temu-elementi-
CTaTUCTUKHU . .
matematicheskoy-statistiki-klass-2880254.html
HenpepbiBHBIE CiydaliHbIe _ )
https://infourok.ru/prezentaciya-na-temu-
BEJIMYUHBI (pacrpeaesieHus), : _ )
3 4 lekciya-2-zakony-raspredeleniya-sluchajnyh-
MOKA3aTeNbHOE U HOPMAIIbHOE .
velichin-6112663.html
pacnpeneneHus
https://infourok.ru/konspekt-na-temu-

4 Pacnpenenenne Ilyaccona 2 i
raspredelenie-puassona-4552762.html
https://interneturok.ru/lesson/algebra/11-

5 CBs13p MEXy ClIydallHBIMU 6 klass/elementy-matematicheskoy-statistiki-

BEJIMUMHAMU kombinatoriki-i-teorii-veroyatnosti/zavisimost-
sluchaynyh-velichin-profilnyy-uroven
https://infourok.ru/urok-obobsheniya-i-

O0001IeHEe U CUCTEMATH3 AU _ . -

6 N 11 1 sistematizacii-po-teme-elementy-teorii-

3HAHUH . .
veroyatnosti-matematika-11-klass-6088740.html

OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/zakon-raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-a76720ab-07dd-431a-b57a-19b9498e2a76
https://infourok.ru/konspekt-uroka-po-matematike-na-temu-elementi-matematicheskoy-statistiki-klass-2880254.html
https://infourok.ru/konspekt-uroka-po-matematike-na-temu-elementi-matematicheskoy-statistiki-klass-2880254.html
https://infourok.ru/konspekt-uroka-po-matematike-na-temu-elementi-matematicheskoy-statistiki-klass-2880254.html
https://infourok.ru/prezentaciya-na-temu-lekciya-2-zakony-raspredeleniya-sluchajnyh-velichin-6112663.html
https://infourok.ru/prezentaciya-na-temu-lekciya-2-zakony-raspredeleniya-sluchajnyh-velichin-6112663.html
https://infourok.ru/prezentaciya-na-temu-lekciya-2-zakony-raspredeleniya-sluchajnyh-velichin-6112663.html
https://infourok.ru/konspekt-na-temu-raspredelenie-puassona-4552762.html
https://infourok.ru/konspekt-na-temu-raspredelenie-puassona-4552762.html
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven
https://infourok.ru/urok-obobsheniya-i-sistematizacii-po-teme-elementy-teorii-veroyatnosti-matematika-11-klass-6088740.html
https://infourok.ru/urok-obobsheniya-i-sistematizacii-po-teme-elementy-teorii-veroyatnosti-matematika-11-klass-6088740.html
https://infourok.ru/urok-obobsheniya-i-sistematizacii-po-teme-elementy-teorii-veroyatnosti-matematika-11-klass-6088740.html

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

e Mep3nsak A.T'., Homuposckuii JI.A., ITonskos B.M. Martemaruka 10
kJjacc. AnreOpa U Hayana MaTeMaTHYeCcKoro aHanuza (yriayoiaeHHoe
uszyuenue) Benrana-I'pad, [Ipocsemenue, 2024

o Komsarun FO.M., Tkauera M.B., ®enopora H.E. u np. Anrebpa u Hauana
MaTeMaTHYeCKOTO aHanu3a (yriyOjaeHHbI ypoBeHb) 11 KiI.,
ITpocsenienue, 2020

e Mep3nsak A.I'., Homuporckuii JI.A., TTonskoB B.M. Martemaruka 10
kiacc. ['eomerpus (yrinybnennoe uzyuenue) Benrana-I'pad,

IIpocsemienue, 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bub6nmmoreka IIOK
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