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PABOYASA ITPOTPAMMA
(ID 317239)
Yu4eOHOro npeaMera «AJjiredpa v Ha4YaJIa MATEMATHYECKOI0 AaHAJIM3A.
Yray0aeHHbIH YPOBEHb)»
st ooygaromuxcs 10 — 11 kmaccon
MHNOSACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «Anredpa u Hayajia MaTeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM W3 HauOoJiee 3HAYMMbIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHMs,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUrMBAET MHCTPYMEHTAIbHYIO 0a3y A
U3YYEeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET
JIOTUYeCcKOoe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolKuXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUsI MH(OpMATHKHU, 00IECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTU U JAPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIaJI€BAIOT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopas (QOpMyJIHUPYET CBOH
JOCTHXKEHUSI B MaTeMaTu4ecKon opme.

VY4eOHbIlt Kypc aiareOpsl M Havyajl MaTeMaTUYECKOTO aHaliu3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (PU3WKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUGPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX I JayibHEWIero oOpa3oBaHUS U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBllajieHue aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBATh
YTBEPKACHUS C TMOMOILBI0 MHAYKIHU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOYYAIONIMECs IMOIY4YaloT HOBBIA OMBIT PEIICHHs MPHUKIAJAHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYaIUil,
UHTEpPIpETAUUA  TOJYYEHHBIX  PEIIEHUH, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M HCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSMH M KX aBTOPAMH.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyoleld MpoJOHKUTEIbHON  KOHILIEHTPAlMM BHUMAaHUSA,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJibTar.

B ocnoBe Mmetonuku oOydeHusi aireOpe W HadajllaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredpa W Hadalla MaTeMaTHYECKOIO
aHaJIM3a» BBIICJICHBI CIEYIOLIME COJIepKATEeIbHO-METouYecKue nuHuu: «Hucna
U BbrUuCieHus», «OyHkuu u rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAMUECKUE JHHUM HW3YyYaloTCd Ha NPOTSDKEHWU ABYX JIET
o0y4yeHHss Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra W MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHUeCKHX AUCIMIUIMH, TaKHuX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMIMPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIE0BaTeIbHO GOpMUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYyI0 MOJIeNb pealbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTrO Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHUS «UuClia W BBIYUCICHUS» 3aBepIIaeT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOIIUX B CeOS WCIOIB30BAHUE Pa3TMUHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYECCKUE 3aJaud W OIEpaluu: JICIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAINU, a TaAKKE
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMBIX YHCENT |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHHs Ul PELICHUs] pazIUYHbIX 3ajad
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpeaHero oOmiero o0pa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO peELIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromuecs OBJAJACBAIOT PA3IUYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCHIOIB3YIOTCS MpH
UCCle0BaHNN (YHKIMI C TIOMOINBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.
JlanHas comep:KkaTenbHasi TUHUS BKIIOYAET B ceOs Takke (GOpMUPOBAHUE YMEHUI
BBIMIONHATh  pacu€Tel 1o  (opMmymnaMm, MpeoOpa3oBaHUs  PalMOHATBHBIX,



UPPAIMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX CTENeHH W Jiorapupmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuaiga [POUCXOAUT  JAJIbHEHIIEEe  Pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST O0OydJaromuxcs, (GOPMUPYIOTCS HABBIKK JETYKTHUBHBIX
paccyxjaeHud, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3G(EeKTUBHbIE HWHCTPYMEHTHI JUIsI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckass JuHus «DyHkiuu u rpaduku» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUEe (PYHKIMHA IS PEIICHUS 3a7ad U3 JAPYruX yueOHBIX
NPEIMETOB U PEATbHOM JKM3HU TECHO CBA3aHO KaK C MAaTEMAaTHUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHUUW M HepaBeHCTB. [Ipu 3TOM O00JbIIIOE BHUMAHHE
ynaensercss GOpMUPOBAHUIO YMEHHs BhIpakaTh (POopMysaMu 3aBUCHMOCTH MEXIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Tol cofep:kaTeabHON JTMHUN HAlleJIeH Ha pa3BUTHUE YMEHH
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIIEHNIO U KOHKPETH3AIIMH1, UCTIOJIb30BAaHUIO aHATIOTHH.

CopnepxarenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduKu  CIOXKHBIX (YHKIHMH, OMNPENENATh WX HAWOOJBIINE W HaUMCHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAAU (GUuryp u oObEMBI TEd, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHUYECKHUX MOJENIEd pealbHbIX CHUTYallUH,
MO3BOJIIET HAXOJAWTh HAWJIyYllle€ pEUIeHUWE B TMPUKIAJHBIX, B TOM YHUCIE
COIIMATbHO-KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPaKkTHOTO, (HOPMATBHO-TIOTHYECKOTO |
KPEaTUBHOTO MBIUICHUS, (OPMUPOBAHUIO YMEHUH pPACTO3HABATh MPOSBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyyaromuecsi y3HarOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, 1 00 UX aBTOpaX.

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTHKa) BKIIIOYAET B
ce0si PJIEMEHTBhl TEOPUU MHOXKECTB M MAaTeMaTH4YeCKOM JIOTHKU. TeopeTHKO-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpC MIKOJIBbHOW MaTEMaTUKHU
U TpejaraloT HamOoJiee YHUBEPCAIbHBIM $3bIK, OOBEAMHSIONIUNA BCE pa3ieiibl
MaTeMaTUKl MW €€ NPWIOKEHUW, OHU CBS3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NPWIOXKEHUs B eauHoe 1enoe. [losTtomy BaxkHO daTh



BO3MOXKHOCTb 00ydYaromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaT€MAaTHKHA W UCIOJb30BAThH €0 JJISl BBIPAXKEHUSI CBOUX MBICIEH.
JIpyruM BaXHbIM TPU3HAKOM MATEMaTUKM KaK HayKd CIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHUN U CJEJOBAaHUE OMPEACIEHHBIM
MpaBWwjiaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTeMaTU4YeCKONH JIOTMKHA CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHHUS.

B yueGHoM Kkypce «Anrebpa M Hadajla MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB TIOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, HWCCIEIOBAaHUS HTUX MOJEJIE C TIOMOINBIO armapara ainreopbl U
MAaTeMaTUYECKOr0 aHaliu3a, WHTEPHPETAIMU TOJYYEHHBIX pEe3yJibTaToOB. Takue
3aJ]aHUsl BIUIETEHBI B KAXbIi U3 Pa3/iesiOB IPOTPaMMBbI, ITOCKOJIBKY BECh MaTepHrall
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JJI PEIICHHs] TMPUKIATHbIX 3anad. [Ipu
pelIeHNd  peaIbHBIX  MPAKTUYECKUX  3a7a4  OOydaromuecs:  pa3BUBAIOT
HAOII0IaTEeTbHOCTh, yYMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOLiecce U3YUYEHUs BCeX TeM yueOHOro Kypca «Anredpa u Havana
MaTE€MAaTHYECKOTO aHAIN3a.

Ha wusyuenue yueOGHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIrO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEZIEINIO).

COIAEPKXAHUE OBYUEHUASA
10 KJIACC

Yucia v BbIYMCICHUS

Panonansabie yucina. OOBIKHOBEHHBIE W JIECATUYHBIE NIPOOHU, TMPOIICHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHeHue apoOelt U MPOIEHTOB IS
peLIeHUs MPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U pealbHOW KU3HMU.

JlelicTBUTENbHBIE uMCHAa. PalnvoHanpHbIE W HUPPAUMOHAIBHBIE YUCIIA.
Apudmernyeckue  omepandd ¢ JACHCTBUTEIBHBIMH  YHCIaMH.  Moaynb
JIEHCTBUTENHHOTO YKCTa U €r0 cBOMCTBA. [IpubOnmkEHHBIC BRIUYKCICHUS, MIpaBUia
OKpYTJICHUS, IPUKHJIKA U OLIEHKA PE3ybTaTa BEIYMCICHUMN.

Crenenp ¢ 1enbiM noka3zatenemM. buHom Hbiorona. Hcenonb3oBaHue
noaxoAsmend GopMbl 3aUCH JEUCTBUTEIBLHBIX YUCEIT JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM TOKa3aTeaeM W €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM ITOKA3ATEJEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuuHble W HaATypajbHbIC
norapu@mel.



CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHHs. PaBHOCWIbHBIE YpaBHEHHsS U ypaBHEHUs-ciieAcTBUs. HepaBeHCTBO,
pEIICHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LIENbIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWwIeHbl OT OJHOW NEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorouneHsl ¢ LEIbIMU
koappunnenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIIMUX CTETIEHH U KOPHHU.

HppanmoHanbHbie YpaBHEHHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIBHBIX YPABHEHHI.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoGpazoBaHre BbIPAXKEHUI, COACPIKAIINX JOTapUPMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
orapuMUYECKUX ypaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE (bopMyIIBL. [TpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUI. PenieHne TpUroHOMEeTpUIECKUX YPaBHEHU .

Pemenune cucrem NMHEWMHBIX ypaBHEHHH. MarTpuia CHUCTEMBI JIMHEWHBIX
ypaBHeHUW. OnpenenuTenb MaTpulbl 2X2, €ro TreoOMETPUYECKUM CMBICT U
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYEHUS, IPUMEHEHHUE ONMPEACIUTENS I PEIICHUS
CHUCTEMBbI JIMHEHMHBIX ypaBHECHWH. PellleHHe MNPUKIAAHBIX 33Ja4 C ITOMOIIBIO
CUCTEMBI JIMHEHMHBIX ypaBHEHHH. VccieqoBaHue TMIOCTPOCHHOW MOJEIN C
MOMOILbIO MATPULL U ONIPEAECITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pPEaJbHOM CUTyallMd C MOMOIIbIO
YpPaBHEHUN W HEPABEHCTB. l[IprMEHEHHE ypaBHEHHH W HEPABEHCTB K PEIICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

OyHkIms, crmocodbl 3amaHus (QyHKuU. B3auMHO o00paTHBIE (DYHKIHH.
Komnosunms Qyskmuit. 'papuk dyHkumm. DineMeHTapHbIe MpeoOpa3oBaHUS
rpaduKoB G yHKIIHA.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyskmmm.
[TpomexyTku 3HaKONOCTOSIHCTBA. YETHBIE M Heu€THbIe pyHKUMU. [lepuoguyeckue
bynkiuu. [IpomMexxyTku MOHOTOHHOCTH (yHKIHH. MakCUMyMbl U MHUHHUMYMBI
dbynkuun. Hanbosnbliiee 1 HauMeHblee 3HaYeHUsI PYHKIMU HA TPOMEXKYTKE.

Jlunelinasi, KBaapaTuyHass W APOOHO-TUHEWHAs (YHKIUU. OJeMEHTapHOe
HCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiictTBa M rpaduk KOpHsS N-Oi CTENEeHU Kak (PYHKUUU OOpaTHOMU
CTEIIEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.



[loka3zarenbHass U jorapu@muyeckas (QyHKIUH, UX CBOMCTBA U TIpaduUKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA Ul peIIEHUs] YPaBHEHUIA.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(YHKIUN YKCIIOBOTO apryMEHTAa.

QOYHKIHOHAJIBHBIE 3aBUCMMOCTH B pEaJbHbIX IIPOLIECCaX U SBICHUSAX.
['paduixu peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIeJOBaTeNIbHOCTESH. MeTtos
MaTeMaTU4EeCKON WHIYKLIHH. MoHOTOHHBIE U OTpaHUYCHHBIC
NOCJIEIOBATENIBHOCTH. VICTOpHST BO3HMKHOBEHUS MAaTEMAaTHYECKOIO aHAIN3a KaK
aHanM3a OECKOHEYHO MaJlbIX.

Apudmernyeckas 1 reomerpuueckas nporpeccun. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccus. CyMMa OECKOHEYHO YOBbIBAIOIEH I'e€OMETPUYECKOi
nporpeccuu. JIMHENHbIN U KCIIOHEHIUAIBHBIN pOCT. Hncno e. @opmysia ClI0KHbBIX
OpoLEeHTOB. Mchnonap30BaHME MNPOrPECCUMU Uil PELIECHHs pealbHBbIX 3a7ad
IPUKIIAJHOTO XapaKkTepa.

HenpepoiBHble ¢GyHKIMM W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiicTBa (QYHKIMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
UHTEpPBAJIOB JUIsl PELICHUs HEpPaBeHCTB. [IpuMeHeHHMe CBOMCTB HENPEPBIBHBIX
GyHKIUN 11 perieHust 3a1ay.

[lepBas u BTOpas npousBoHble QpyHKIMH. OnpeneneHrue, reOMEeTPUIECKUN U
(bu3nUecKkuii cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy HyHKIUU.

[IpousBoanble  sneMmeHTapHbIX  QyHkuud.  [lpousBomHas ~ CyMMBI,
IIPOU3BEICHHS, YACTHOTO M KOMIO3UIIUU (DYHKIIHIA.

MHoxecTBa U JIOTHKA

MHOXkeCTBO, ONepauuyd HaJ MHOXECTBAMM M HUX CBOMCTBA. Jluarpammbl
Oitnepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOXECTBEHHOTO — ammapara s
ONMCaHUS PEAJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX MTPEMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBUE,
JOKa3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucsa 1 BBIYUCICHUSA

Harypanbneie u nensle yncna. [Ipumenenne npu3HaKoB JEIUMOCTH LEIBIX
guces, HauOonpmui oOmui gemurens (mamee — HOJl) u HanmMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTtkoB o moaymto, anroputma EBkiauaa it pemeHus
3a/1a4 B LIEJIBIX YHACIIAX.

KoMmmnekcHble yucna. AnreOpanyeckass W TpPUTOHOMETpUUYecKas (OpMbI
3alMCH KOMIUIEKCHOIO 4Hcia. ApH(pMETHYECKHE ONEpalud C KOMIUIEKCHBIMU
gyuciamMi. M300pakeHHe KOMILIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN IS PEIIeHUs] (PU3HMUECKUX U TEOMETPUUECKUX 3aau.

YpaBHEeHUS U HEPABEHCTBA



Cucrtema ¥ COBOKYIHOCTb YPAaBHEHHW M HEPaBEHCTB. PaBHOCWIIBbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCUIIBHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH €  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKux HEPaBEHCTB.

OcCHOBHBIE METOABI pELIEHUs TOKAa3aTeIbHBIX U  JIOrapupMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHCTEM M COBOKYIHOCTEH PpALMOHAIBHBIX,
UppaLMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU, THTEPIPETALMS MTOJYUYECHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosunuu ¢yukuuit. ['eomerpuueckue o0pas3bl ypaBHEHUN WU
HEPaBEHCTB HA KOOPAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

['paduueckne meTonbl pemieHus ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METO/bI pEUICHU 3374 C IapaMEeTPaMHU.

Ucnonb3oBanue rpadukoB (QYHKIUN MJig HCCIEIOBAaHUS IMPOIIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a7ady U3 APYruX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpuMeHeHHE TTPOU3BOIHON K MCCIICIOBaHHMIO (PYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOonbIlero UM HAUMEHBIIETO  3HAYEHUH
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAaXOXKACHUS HAWJIY4IIEer0 pELICHUS B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX QyHKIuH. [IpaBuia HaxoXKeHHs IEPBOOOPA3HBIX.

WNuterpai. I'eomerpuueckuii CMBICH VHTETpaa. Brruncnenue
onpenenéHHoro uurerpana mo gopmyne Hetotona-JlenOnura.

[IpumeHeHne uHTErpana IJs HAXOXKIACHHS IUIOMAACH IUIOCKUX (Quryp u
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemernii nuddepeHIMAIBHBIX ypaBHEHHH. MaTtemMaTHiecKkoe
MOJICJINPOBAHUE PEAIBbHBIX IPOLECCOB C IMOMOLIBI  AU((dhepeHIrnaTIbHbIX
YPaBHEHHM.

IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«(AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBILEIO
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI



1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb TPaXKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTU4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpoIeAyp TPaKIaHCKOTO oOIiecTBa (BBIOOPHI, OMNPOCHI WU JPyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKU, IEHHOCTHOE OTHOIICHHE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUNCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJEHUS, CBA3aHHOTO C MPAKTHYCCKUM
NPUMEHEHHEM JIOCTIDKCHHM HayKd W JEATEIbHOCTHIO YYEHOTro, OCO3HAHHE
JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUAs 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3374, PEIICHUH, PacCyXICHHH, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIieKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHUPOBAaHHOCTh YMEHHUS MPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUA B
MHTEpECcax 3I0pOBOro U 06€30macHOTro 00pasa KHU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHNA H
OTIIbIXa, PeryispHas (pu3nYecKas aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHITUSAX CIIOPTUBHO-030POBUTEIIBHOM JIESITEINHHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYIdy, OCO3HaHME IIEHHOCTH TPYIOIIOOMs, HWHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW # €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccur W pPeaTru30BBIBaTh COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITPaBJIE€HHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMUYECKOM KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATIBLHOMN
Cpe/ibl, OCO3HaHUE II00abHOTO XapaKTepa SKOJOTHUYECKUX MPoOsieM, OprUeHTaUs
Ha TMPUMEHEHME MAaTEMAaTHYEeCKUX 3HAaHUM Mg peleHusl 3agady B 00JacTu
OKpY’)Karolen cpenbl, IUIAHUPOBAHUE TIOCTYNKOB W OILIEHKA HMX BO3MOXKHBIX
MOCJEACTBUMN JIJIsl OKPYKAIOILIEH CPeIbl;



8) neHHOCTH HAYYHOI'0O TO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTU4YeCKOM HayKu KakK c]epbl 4YeToBEYECKOW AesTEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTypOoW KaK CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO M HCCIEIOBATEIbCKYIO JESITEIBHOCTh
WHJMBUAYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornueckue NecTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUH MEXAYy TOHATUAMH, (OPMYIUPOBATH
oTpeieSICHUs] TIOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIUH,
OCHOBaHUS 711 0000IIEHUSI M CPABHEHUS, KPUTEPUH MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (QopMyaupoBaTh W  IPEoOpPa3oOBBIBATh  CYXKJCHHUS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U O00IIIHE, YCIOBHbIC,

BBISIBIIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAONIONEHUAX U YTBEPXKACHUSX, MpesiaraTh KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;

JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATH aPTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOBI;

BBIOMpATh CIOCOO penieHus y4dyeOHOW 3amauu  (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HaumboJee TMOAXONAIUHA C  y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

UCIIOJIB30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpPEYUE,  MpodIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUpPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO MO3UINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITEJILHO CIJTAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTENW MaTeMaTH4YeCKOro 0ObeKTa, SIBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SBICHUSIMH, IPOLECCAMMU;

CaMOCTOSATETLHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI MO pPe3yJbTaTaM
MPOBEAEHHOTO  HAOJIOJICHUS, HCCIECIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTHh
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpoliecca, a TakKe BBIJIBUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH ACPUIMTH MH(POpPMAIMK, JaHHBIX, HEOOXOAUMBIX IJi1 OTBETa Ha
BOIIPOC U JJIsS pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(GOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popManuu 1o CaMOCTOSITEIBHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHS IO XOJAYy PCIICHHS 3aJadH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI O CYIIECTBY OOCYXIAeMOW TEMBI,
npoOJieMbl, pellaeMoi 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TIOMCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XHBaTh pa3IMYMe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1auu, SKCIEPUMEHTA, UCCIeAOBaHUSA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YyHUBepCcAJbHbIE YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUs C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIPHOM  peduiekcMn Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIA Mpollecca U pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4Hu;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3aJayH,
BHOCHUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTaTa €U U YCIOBUAM, OOBSICHITH IPUUNHBI
JTOCTVIKEHHST WIJITM HEIOCTH)KEHHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM M WHIWBUIYATHLHOU
paboThl MpU pEHIeHWH YYEOHBIX 3ajay, MPUHUMATHh I€ib COBMECTHOMU



JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW paboOThI, paclpeiensTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYX AaTh TNPOLIECC U pe3yabTaT paboTHI,
0000111aTE MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMmax paboTsl (00CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U HHBIE), BBHINOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJIMHUPOBATh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbl, OLEHUBATH
KauecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy ob6yuenuss B 10 kjacce oOydarOIIMICS TOJYYUT CICAYIOIINE
IOpeMETHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl y4eOHOIo
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia v BIYMCICHUS:

CBOOOJTHO OINEpPUPOBATH MOHATUSIMHU: PAIlMOHATBHOE YHCIIO, OECKOHEYHas
nepuoauyeckass ApoOb, TMPOIEHTHI, UPPALUOHAIBHOE YHCIIO, MHOXECTBA
paIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYJb JEHCTBUTEIBHOTO YUCIIA,

OPUMEHSATh JIpOoOM M TPOUEHTHI JJIA pEIIeHUs NPUKIAIHBIX 3a1ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHSTh NMPUOIMKEHHBIE BHIYUCIICHHUS, IIpaBUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3yJbTaTa BBIYMCIICHUI;

CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN I PEIICHUs
NPaKTUYECKUX 3a]1a4 U PEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEHb HATypaIbHOU
CTEIEHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATHh MOHATUAMH: JIOTapu(dM uwMcia, AECITHYHBIE H
HaTypaibHbIEC TOTapUPMBI;

CBOOO/IHO ONEpUPOBaTh MOHATUSAMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHITUSAMHU: APKCUHYC, APKKOCHUHYC UM apKTAHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOO/IHO ONEpUpPOBaTh MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUSA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALUOHAIBHBIX U JIPOOHO-
pallMOHATBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB I pPEIICHUs
HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATh MOHATUSAMM: MHOTOYJIEH OT OJHOW IEPEMEHHOI,
MHOTOYJIEH C UEeIbIMU KO3()(PUIHMEHTAMH, KOPHU MHOTOWIICHA, TPUMEHSThH
JIeJICHHEe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u treopemy Buera
JUTSL pelIeHUs 3a/1a4;



CBOOOJIHO ONEPUPOBATh TMOHSATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONPEACNIUTENIb MATpUllbl 2 X 2 U ero TIeOMETPUYECKUU CMBICT,
WCMOJIb30BaTh CBOMCTBA OMNpPEACHUTENsE 2 X 2 sl BBIYMCICHHUS €ro 3HA4YE€HUf,
MPUMEHSITh OMNPENCIUTENN JUIsl PEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIETUPOBATh PEAIbHBIC CUTYAIMHU C TTOMOIIBIO CUCTEMbI JTUHEHHBIX YPaBHEHUH,
UCCJEeI0BAaTh MOCTPOCHHBIE MOJENM C TOMOIIBIO MATPUL U OIpeAeiuTeNeH,
WHTEPIPETUPOBATD MOTYyUCHHBIN pPE3yJbTaT;,

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUH C KOpPHSAMU Mg MpeoOpa3oBaHuUs
BBIPAXCHU;

BBITIOJIHSITH TPE0OPa30BaHMs YMCIOBBIX BBIPAXKEHUM, COJIEPKAIIUX CTETICHHU C
palMOHAJILHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBOICTBa jorapupMoB JUTSI npeoOpa3zoBaHus
norapuGMUYECKUX BBIPAKCHUIM;

CBOOOJIHO OMEPUPOBATH TMOHITHUSMH: HpPpaAlMOHATBHBIC, TOKa3aTebHbIC U
norapuMuYecKre ypaBHEHUS, HAXOUTh UX PEIICHUS C TIOMOIIBIO PABHOCHIIBHBIX
NIEPEXO0JI0B MUJTU OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIC TPUTOHOMETpUUECKUE (POpMYIIBI AJ1s1 TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUM;

CBOOOJTHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQKEHUS, YpPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, MHCCIEI0BATh
MOCTPOCHHBIE MOJICNIN C UCIIOJIb30BAHUEM arapara anreopsbl.

DyHKUNM U TPAPUKH:

CBOOOJIHO OIEpUPOBATH MOHATHUSAMHU: (DYHKIHS, CTIOCOOBI 3alaHus (PYHKITUH,
B3aMMHO oOpaTHble (YHKIUH, KOMIIO3UIMA (PyHKIWNA, Tpaduk GYHKIUH,
BBITIOJIHSITH AJIEMEHTapHbIe TpeoOpazoBaHus rpadukoB QyHKITNH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYXECTBO
3HauYeHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OTEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHbIE (YHKIIHH,
nepuoandeckue (PyHKIMH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUH, MAKCUMYMBbI U
MUHUMYMBI (DYHKIHH, HauOOJbIlee W HAUMEHbIIee 3HadueHHe GQYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: CTETICHHAsT (DYHKIUS C HATYPAIbHBIM U
[eJabIM TIOKa3aTejeM, Tpa@uK CTemeHHOW (YHKIMHW C HATypaldbHBIM M IIEJBIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (QYHKIUA OOpaTHOW CTETEeHH C
HaTypaJIbHBIM MOKa3aTeNIeM;

ONEepUPOBATH TMOHSATUSIMU: JIMHEWHAs, KBaJpaTU4yHas W JAPOOHO-TMHEHHas
(YHKIIMY, BBITOJHSITH 3JIEMEHTAPHOE HCCIIEA0BAaHUE U MTOCTPOCHHUE UX TpaUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: TOKa3aTelbHasl M JiorapupmMuueckas
GyHKIMM, WX CBOWCTBAa W rpaduKd, HUCHOIL30BaTh HUX rpadUKU IS pELICHUS
YPAaBHEHH;



CBOOOJIHO OMNEPUPOBATH TMOHITUSMU: TPUTOHOMETPUYECKAS] OKPYKHOCTD,
OINpeJieNeHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (GYHKUMA 1 UCCIENOBAaHHUA NPOLECCOB U
3aBUCUMOCTEH TIPU PEIICHUH 3a7a4 U3 JPYTUX YYEOHBIX MPEAMETOB U peaabHOMN
KU3HH, BRIpXKATh (OPMYJIaMH 3aBUCUMOCTH MEXK]1y BETUUNHAMU;

Havasia MaTeMaTH4eCKOro aHajamn3a:

CBOOOJIHO OMEPUPOBATH MOHATUSIMH: apupMeThyecKkas U TeOMETpHUUeCKas
nporpeccusi, 06CKOHEUHO yObIBaloIllas reOMEeTpUYeCcKas Mporpeccusi, TMHEHHbIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisl PEHIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TIOCIIEI0BATEIBHOCTbD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYECHHBIE IOCJIEI0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOro aHaliu3a KaK aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OIEPUPOBATh TMOHSTUSMH: HENPEpPhIBHbIE (YHKIIUU, TOYKH
paspsiBa rpaduka QyHKIUU, aCUMITOTHI Tpaduka GyHKINHU;

CBOOOJTHO OIEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUI IJIs1 pelIeHUs 3a1a4;

CBOOOJTHO OIEpPUPOBATh TOHSATUSMU: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIMM, KacaTelbHas K rpaduKy GyHKIIHNY;

BBIYHCIISITh IPOU3BOJHBIE CYMMBI, MPOU3BEIEHHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (DYHKIIH, 3HATH POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIB30BaTh T€OMETPUUYECKUN M (PU3MUYECKUM CMBICT MPOWU3BOIHOM IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO ~ ONEpPUPOBATH  TMOHATUSIMH:  MHOXKECTBO,  OMNEpaluy  Haj
MHOYXECTBaMU;

UCII0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJisl ONMCaHUsl PeaIbHbIX
MIPOLIECCOB U SIBJIICHU, MPH PELICHUH 33724 U3 IPYTUX yYEOHBIX TPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU: OIpPEACIICHUe, TEeOpeMa, ypaBHEHHE-
CJIEICTBUE, CBOMCTBO MaTEMAaTHUUECKOr0 00BEKTa, T0KA3aTEIbCTBO, PABHOCUIIbHBIC
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy oOyuenus B 11 kjacce o0OydarIIMIICS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTAThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTUYECKOT0 aHAIN3a»:

Yncsia v BBIYUCTICHUSA:

CBOOOJIHO ONEpPUPOBATh TMOHSITUSIMHU: HATypallbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATYypaJIbHBIX M LEJbIX YHCEN, HUCIOJIb30BAaTh MPU3HAKH JEIUMOCTH
uenbix uncen, HOJ[ m HOK HartypanbHBIX yucel 11 pEMICHUs 3a/1a4, IPUMEHSTh
anroput™ EBKna;



CBOOOJHO ONEpPUPOBAaTh MOHATHUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEpUPOBAaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH aprupMEeTUUECKUE ONepalui ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM IMIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: HUPPALUOHAIIBHBIE, IOKa3aTeNIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PELIEHUS C  IOMOIIbIO
PAaBHOCHUJIBHBIX IEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOPHEW TMpU PpEUIEHUHd TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoauMmble  (HOPMYNBl  JJIS  pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarhb palMOHAIIBHBIE, VppaluoOHaJbHbIE, II0OKA3aTeJIbHBIE,
norapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIENTUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTABIATH
BBIDA)XCHHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCJIOBUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C HCIOJBb30BAHUEM armapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh TEOMETpHUYECKHEe O00pa3pl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATHSAMH: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxImii;

OPUMEHATh (PYHKUUM [JJIs MOJACIHPOBAHUS M KCCIENOBAHUSA PEaIbHbIX
IIPOLIECCOB.

HayvaJyia MaTeMaTH4€CKOr0 aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOAHYIO JJI UCCIEN0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAUMEHbIIIEe 3HAaUeHUsI (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;



WCIIOb30BaTh NPOU3BOAHYIO JUIA HAXOKACHUS HAWIY4IlIEro pElICHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-DKOHOMHYECKMX, 3ajadax, JuJIs
ONpENENCHUs] CKOPOCTH U YCKOpPEHHsS Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO OMNEpUpPOBaTh TMOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
UHTErpaj, HaXOAWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (YHKUMNA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh MPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA NIpUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YPaBHEHUH;

pemaTh NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHMAIBHO-3KOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne KoauuecTBo 4acoB
HaumenoBanue pa3xaejioB U TEM NIPpOrpaMmMmabl KOHTpOJIbeIe BHeKTPOHHHe (Ill/l(l)pOBble)
n/ Bcero o0pa3oBaTe/ibHbIE peCypChl
| padoThbI
MHO0%€eCTBO NEUCTBUTENBHBIX YHCEN. MHOTOWICHBI. . . .
PanmionansHbie ypaBHEeHUS U HEpaBeHCTBA. CHCTEMBI 24 1 Eggi;ﬁ?gfggg?ﬁ; ahrtl:é’sgjmisahkf;l;' :llj/
JIMHEWHBIX YPABHEHUN ' — ' ' '
Oynkuuu u rpadpuku. CreneHHas GyHKIUS C HEIbIM 12 1 https://ege.sdamgia.ru/, https://resh.edu.ru/,
OKazaTeyIeM https://foxford.ru/, https://www.yaklass.ru
Apudmernueckuit KopeHb N-oii creneHu. MppaunoHanbHbie 15 1 https://ege.sdamgia.ru/, https://resh.edu.ru/,
ypaBHEHUS https://foxford.ru/, https://www.yaklass.ru
[TokazarenpHas pynkius. [TokazarenbHbIe ypaBHEHUS 10 1 https://ege.sdamgia.ru/, https://resh.edu.ru,
’ https://foxford.ru/, https://www.yaklass.ru
https://ege.sdamgia.ru/, https://resh.edu.ru/,
Jlorapudmuueckas ¢pynkius. Jlorapudmudeckune ypaBHEHUS 18 1 https://foxford.ru/, https://www.vaklass.ru
https://ege.sdamgia.ru/, https://resh.edu.ru/,
TpUrOHOMETPHYECKNE BHPLKCHNUS  YPABHEHHS 22 1 https://foxford.ru/, https://www.yaklass.ru
loCIIe HOBATEILHOCTH 1 IDOLDECCHI 10 1 https://ege.sdamgia.ru/, https://resh.edu.ru/,
A porp https://foxford.ru/, https://www.yaklass.ru
https://ege.sdamgia.ru/, https://resh.edu.ru/,
Henpepeisreie gynkuuu. Hpoussoanas 20 1 https://foxford.ru/, https://www.yaklass.ru
n 6506 . 5 5 https://ege.sdamgia.ru/, https://resh.edu.ru/,
OBTOPCHHE, 0DODIICHHIE, CHCTCMATH3ALHA SHAHUH https://foxford.ru/, https://www.yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KVIACC

DJIeKTpOHHbIe (L (PPOBbIE)
Ne KoandecTBO 9acoB
/i HanmeHnoBaHue pa3iesioB 4 TeM NPOrpaMMBbl o0pa3oBaTe/ibHbIE Pecypchl
Bcero KonTpoabHubie
padoThI
o o https://ege.sdamgia.ru/, https://resh.edu.ru/,
! Hcenenosanme GyHKIMH ¢ OMOMISIO NPOH3BO/IHOH 22 1 https://foxford.ru/, https://www.yaklass.ru
2 TenpBOOGDA3HAS 1 HHTErDAL 12 1 https://ege.sdamgia.ru/, https://resh.edu.ru/,
p p p https://foxford.ru/, https://www.yaklass.ru
I'pacduku TpUroHOMETPUUECKUX (PYHKITHIA. https://ege.sdamgia.ru/, https://resh.edu.ru/,
3 14 1
TpuroHomeTpuyecKkrie HEpaBeHCTBA https://foxford.ru/, https://www.yaklass.ru
WppatmonansHble, mokazaTeiabHbIE U JIOTapUpMUUECKHe https://ege.sdamgia.ru/, https://resh.edu.ru/,
4 24 1 ) .
HEpPaBEHCTBA https://foxford.ru/, https://www.yaklass.ru
5 KOMILICKCHLIE TG 10 1 https://ege.sdamgia.ru/, https://resh.edu.ru/,
https://foxford.ru/, https://www.yaklass.ru
https://ege.sdamgia.ru/, https://resh.edu.ru/,
6 HarypanbHeie n nebic wcna 10 1 https://foxford.ru/, https://www.yaklass.ru
CucTteMbl pallUOHATIbHBIX, UPPALMOHATBHBIX MOKA3aTEIbHbBIX https://ege.sdamgia.ru/, https://resh.edu.ru/,
7 N 12 1 . .
1 Jorapu(MUUYECKUX ypaBHCHHUI https://foxford.ru/, https://www.yaklass.ru
8 314t © HAPAMETHAMIL 16 1 https://ege.sdamgia.ru/, https://resh.edu.ru/,
A P p https://foxford.ru/, https://www.yaklass.ru
9 IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALUAS 3HAHUM 16 2 https://ege.sdamia.ru/, https://vesh.edu.ru/,
p ’ m ’ 1t https://foxford.ru/, https://www.yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITIACC

KoanuecTBo 4yacos
Ne Tema vboKa K JuIeKTpoHHbIe U poBbBIe 00pa3oBaTeIbHbIC
/i yp Beero OHTPOJIbHBIE pecypesr
padoThI
1 [[MHOkeCTBO, Onepalii HaJl MHOYKECTBAMHM U UX 1 https://resh.edu.ru/subject/lesson/4726/start/



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
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CBOMCTBA

2 Juarpammsl Diinepa-Benna https.//resh.edu.ru/subject/lesson/4726/main/198198/

3 TIprMEHEHHE TEOPETHKO-MHO)KECTBEHHOTO armapara https://resh.edu.ru/subject/lesson/4726/train
JUTsl peleHus 3a1a4
Parmonaneusie unciaa. OOBIKHOBEHHBIE U JIECITHUUYHBIE https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-

4 Ipo0OH, MPOLEHTHI, OECKOHEUHbIE IEPUOANYECKUE chisla-9102/ratcionalnye-chisla-povtorenie-11250/re-
npobu 7b0dbb97-3a3f-492d-9f12-58344794d1ac
PaIII/IOHaJ'IBHI)IC quca. O6I:IKHOB€HHI>I€ " JCCATUYHBIC

5 JpoOu, IPOLIEHTHI, 0ECKOHEUHBIE TIEPUOTUIECKIE https://resh.edu.ru/subject/lesson/5223/
Ipoou

6 IIpumenenne pobeit A NPONEHTOR 714 PEIICHHAS https://resh.edu.ru/subject/lesson/5223/
HpI/IKJ'Ia)IHI)IX 3aaa4

7 IIpumenenne Apobeit # NPONEHTOR 714 PEIICHHAS https://resh.edu.ru/subject/lesson/5223/
MIPUKJIAHBIX 33]1a4

8 JleficTBATENRHEIC MMCIA. PAUMOHATEHBIC 1 https://resh.edu.ru/subject/lesson/4730/conspect/149072/
HUppAMOHAIIbHBIE YHCIIa

9 APHQMETHIECKHE ONIEPAIIHH C ACHCTBUTELHEIMI https://resh.edu.ru/subject/lesson/4730/
quciIaMu

10 MOV ICHCTBITENLHONO YHCIA 1 60 CBOMHCTB http://school-collection.edu.ru/catalog/res/3bc98070-

AYIE A 5a2f-449f-862f-ffe2f897e0c0/?interface=catalog

11 [TpuGmxEHHBIC BBIYUCIICHHUS], IPABHIIA OKPYTJICHHS,
MIPUKUKA U OIIEHKA PEe3y/IbTaTa BEIYMCICHUI

12 OCHOBHBIE METOJIbI PEIICHUS LEIbIX U APOOHO-
paloHaIbHBIX YPaBHEHUN U HEPABEHCTB

13 OCHOBHEIC MCTOZIEI pemefim LeNbIX 1 APOOHO- https://resh.edu.ru/subject/lesson/3785/
palMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB

14 OCHOBHEIC METOEI pemeHvI/m UEJBIX U APOGHO- https://resh.edu.ru/tv-program/archive/409
palMOHAIbHBIX YPABHEHHUI U HEPABEHCTB

15 MHOrOICHE OT 0/IHOH NepeMeHHOM. Jlencune https://resh.edu.ru/subject/lesson/5298/
MHOTOYJIEHAa HA MHOTOWIEH ¢ ocTatkoM. Teopema bezy

16 Muorounems ¢ nemsmi kosduipenTam. Teopema https://resh.edu.ru/subject/lesson/3778/

Buera



https://resh.edu.ru/subject/lesson/4726/main/198198/
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https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/4730/
http://school-collection.edu.ru/catalog/res/3bc98070-5a2f-449f-862f-ffe2f897e0c0/?interface=catalog
http://school-collection.edu.ru/catalog/res/3bc98070-5a2f-449f-862f-ffe2f897e0c0/?interface=catalog
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/

17 Pemenue cucreM JIMHEHHBIX YPaBHEHUI https.//resh.edu.ru/subject/lesson/3812/conspect/158949/

18 Pewrenue cucreM JIMHEHHBIX YPaBHEHUN https://resh.edu.ru/subject/lesson/3812/conspect/158949/
Marpuna CuCTEMBI JINHEWHBIX YPAaBHEHHM.

19 Ornpenenurens MaTPHUIBI 2X2, €ro TEOMETPUIECKUI
CMBICJT 1 CBOMCTBA; BRIYUCIICHUE €r0 3HAYCHUS

20 OnpenenHTerb MaTPUIIBI 2X2, €ro TEOMETPUUECKUM
CMBICIT ¥ CBOMCTBA; BRIYMCIICHUE €r0 3HAYCHUS

21 HpmvieHeHHe OMPEIEIUTENs /TS PEIICHUS CHCTEMDI
JIMHEWHBIX YpaBHEHUHN

29 PemevHHe anKnanHmUx 3a/1a49 C MIOMOIIIBIO CHCTEMBI
JWHEWHBIX YpaBHEHUN

23 PemevHHe MPHUKIA/IHEIX 337124 C MOMOIIBIO CHCTEMBbI
JIMHEWHBIX YpaBHEHUHN

24 KontponbHas padoTa: "Parmonanbabie ypaBHEHHS 1
HepaBeHCTBAa. CUCTEMBI JIMHEWHBIX YPAaBHEHUN"

o5 dyHKIHMsA, crocoObl 3ananus GyHKknn. B3anmuao
obpatubie ¢pyHkIuu. Kommosuius ¢hyHKInn

26 I'padux dyHkumumu. DnemeHTapHBIC TPEOOPA30BAHUS
rpadukoB QyHKITHI
OO6utacTh onpeesIeHusl © MHOYKECTBO 3HaUYCHUI

27 ¢dbyakuun. Hymu ¢ysakmuu. [IpomexyTku 3HaK
IIOCTOSIHCTBA

o8 UYérnele u Heu€THbIe pyHKUUU. [lepuoanueckue
¢dbyskimn. [IpoMexyTK MOHOTOHHOCTH (DYHKITUU

29 MaxkcumMymbl U MUHUMYMBI QyHKIIMU. Hanbonbiee u
HauMeEHbIIIee 3HaYeHUEe PYHKIIMU Ha TIPOMEKYTKE

30 Jlunelinas, KeajpaTHHas U APOOHO-MUHeElHAA https://resh.edu.ru/subject/lesson/5540/
GbyHKIIH

31 DNeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOEHUE
rpadukoB dTUX QyHKIUI

32 DNeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOEHUE

rpaduKoB 3TUX QYHKLIUH



https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://resh.edu.ru/subject/lesson/5540/

33 Crernesn ¢ 1enbIM nokasarenem. bunom Herotona https://resh.edu.ru/subject/lesson/6119/

34 CreneHs ¢ LEeIpIM ToKaszareiaeM. bunom HerotoHa https://resh.edu.ru/subject/lesson/5540/

35 Crenennas (byHFHMUC HATYPAILHLIM H HEIBIM https://resh.edu.ru/subject/lesson/4729/
noxkazateneM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padota: "Crenennas gpynxmus. E€
cBoiicTBa U rpaduk"

37 APHU@MGTH%CKHH KOpCHDL HATypaIbHOM CTCIICHMI 1 ero https://resh.edu.ru/subject/lesson/5498/conspect/272541/
CBOMCTBA

38 Apﬂv@MeTmeCKHH KOpCHDb HATYPAJILHOM CTCICHI 1 CT0 https://resh.edu.ru/subject/lesson/5498/conspect/272541/
CBOMCTBA

39 IIpeobpasopanys MCNOBLIX BRIp2KEHMH, https://resh.edu.ru/subject/lesson/5138/train/200460/
COJICPIKANUX CTCTICHH U KOPHU

40 IIpeobpasoraHua THCIOBEIX BEIpAXKEHHUH, https://resh.edu.ru/subject/lesson/5138/train/200460/
COJICpXKAIIUX CTETICHU U KOPHHU

https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

[IoecoGna30BARIS THCIOBBIX BEIDAKCHIL ratcionalnym-pokazatelem-korni-stepennye-funktcii-

41 peoop p ’ 11016/sposoby-uproshcheniia-vyrazhenii-
CONCPKAIIMX CTCIICHI 1 KOPHH soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-

a81d-591d11dcea88

42 VppaunonanbHbie ypaBHCHHS. OCHOBHuHe METOJBL https://resh.edu.ru/subject/lesson/5569/conspect/159262/
pelieHus: UPPAMOHATBLHBIX YPaBHCHHUI

43 Wppanmonansueie ypaBHeHHs. OCHOBHBIE METOIbI
pElIeHUs UPPALMOHAIBHBIX YPABHEHHM

44 Uppanmonansueie ypaBHeHUs. OCHOBHbBIE METOIbI
pElIeHUs UPPALMOHAIBHBIX YPABHEHHM

45 PaBHOCHIILHBIC IEPEXOEI B PemeHHH https://resh.edu.ru/subject/lesson/5569/
HppalMOHAIILHBIX YPABHEHHH

46 PaBHOCHILHBIC IEPEXOAEI B EemeHHH https://resh.edu.ru/subject/lesson/3798/
HppalMOHAIILHBIX YPABHEHHH

47 PaBHOCHIILHBIC IEPEXOAEI B 13 CLICHHH https://resh.edu.ru/subject/lesson/5569/conspect/159262/
UppalMOHAILHBIX YpaBHEHUI

48 PaBHOCWIbHBIE ITEPEXO/Ibl B PELICHUU https://resh.edu.ru/subject/lesson/5569/conspect/159262/
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https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5138/train/200460/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/sposoby-uproshcheniia-vyrazhenii-soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-a81d-591d11dcea88
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/sposoby-uproshcheniia-vyrazhenii-soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-a81d-591d11dcea88
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/sposoby-uproshcheniia-vyrazhenii-soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-a81d-591d11dcea88
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/sposoby-uproshcheniia-vyrazhenii-soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-a81d-591d11dcea88
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/sposoby-uproshcheniia-vyrazhenii-soderzhashchikh-radikaly-9157/re-3a8a2ef7-ce31-4684-a81d-591d11dcea88
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/

HMPPALMOHAIBHBIX YPABHEHUU

CBoiicTBa u rpaduk KOpHS N-0if CTETEHN KaK (GyHKIUU

49 00paTHOM CTENEHH C HAaTypaJIbHBIM MTOKa3aTeIeM !
50 CsoiicTBa u rpaduk KOpHS N-0i CTETIEHN KaK (PyHKIUU 1
00paTHOM CTENEeHH C HATypaJIbHBIM MTOKa3aTeIeM
51 KonTponsnas pabora: "CBoiicTBa u rpaduk KOpHs N- 1
oil crenenu. MppaunonaibHble ypaBHeHUs"
52 CreneHb C pallMOHAJIBHBIM TMOKa3aTeeM U e€ CBOMCTBa 1
53 CreneHsb C pallMOHAJIBHBIM TMOKa3aTeeM U e€ CBOMCTBa 1 https://resh.edu.ru/subject/lesson/3841/
54 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNIEM U €€ CBOMCTBA 1
55 [TokazarenbHas pyHKLHUSA, €€ CBOMCTBA U TpaduK 1 https://resh.edu.ru/subject/lesson/5627/
56 I/ICHOJ'II)SO\]’SaHI/Ie rpaduka GyHKIHUU IS peIICHUs 1
YpaBHEHUI
57 I/IcnonwolaaHHe rpadguka QyHKIUH 17151 PEIICHHS 1
yYpaBHEHHH
58 IToxa3zarenpHble ypaBHEHUS. OCHOBHuHe METOIbI 1
pelLeHysl MOKa3aTeNIbHbIX YPaBHEHUH
59 [Toka3zaTenbHble ypaBHEHUS. OCHOBHuLIe METO /bl 1
peleHusl I0Ka3aTeNIbHbIX YpaBHEHUH
60 IToka3zaTenbHble ypaBHEHUS. OCHOBI:I’BIG METO /bl 1
peleHysl M0Ka3aTeNIbHbIX YpaBHEHUN
61 Kountponsnas pabora: "[lokazarensHas GyHKIHS. 1
[lokazaTenbHble ypaBHEeHUs"
62 Jlorapugm uucna. CpoiicTBa jgorapudpma 1 https://resh.edu.ru/subject/lesson/5753/conspect/272573/
63 Jlorapu¢m uncna. CoiicTsa orapudpma 1 https://resh.edu.ru/subject/lesson/5753/conspect/272573/
64 Jlorapu¢m uncna. ColicTsa orapudpma 1 https://resh.edu.ru/subject/lesson/5753/conspect/272573/
65 JlecsiTUYHbIE U HATypallbHbIE JIOTAPU(PMBI 1 https://resh.edu.ru/subject/lesson/3823/conspect/198624/
66 JlecsiTUYHbIE U HATYpaJlbHbIE JIOTAPU(PMBI 1 https://resh.edu.ru/subject/lesson/3823/conspect/198624/
67 Ipeodpasosare Bpipaxennuii, conepanux 1 https://resh.edu.ru/subject/lesson/3834/
sorapupmsl
68 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIIINX 1 https://resh.edu.ru/subject/lesson/4732/



https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/5753/conspect/272573/
https://resh.edu.ru/subject/lesson/5753/conspect/272573/
https://resh.edu.ru/subject/lesson/5753/conspect/272573/
https://resh.edu.ru/subject/lesson/3823/conspect/198624/
https://resh.edu.ru/subject/lesson/3823/conspect/198624/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/

sorapuMel

[IpeoOpazoBanme BEIpAKEHUH, COACPIKAIUX

69 sorapubMb! 1 https://ege.sdamgia.ru/

70 Jlorapudmmueckas pyHKIHs, €€ CBOHCTBA U rpaduk 1 https://resh.edu.ru/subject/lesson/3834/conspect/198655/

71 Jlorapudmmueckas GyHKIUs, €€ CBOWCTBA U rpaduK 1 https://math-ege.sdamgia.ru/test?theme=186

72 HCHOHBO? aHue TpaduKa QYHIKIMH 15 PemIeHH 1 https://math-ege.sdamgia.ru/test?theme=186
YpaBHEHUH

73 HCHOHBO? aHue rpaduKa GyHKINHM I peltieHHus 1 https://math-ege.sdamgia.ru/test?theme=12
YpaBHEHUH

74 JlorapudMirieckie ypasHEHUA. OCHOBHVHe METOIBL 1 https://resh.edu.ru/subject/lesson/4732/conspect/198841/
pelieHus JorapupMUIecKux ypaBHeHUN

75 Jlorapudmuueckre ypaBHEHUSI. OCHOBHuLIe METOIbI 1 https://ege.sdamgia.ru/test?theme=12
pelieHus JorapupMUIecKux ypaBHeHUN

76 Jlorapummicciie ypasrerus, OCHOBHUHe METOb! 1 https://ege.sdamgia.ru/test?theme=12
penieHus JorapuhMUIeCcKiX YpaBHECHUI

77 PaBHOCWMIIBHBIE TTEPEXOIBI B PEIICHUN 1
JOTapu(PMUIECKUX YpaBHEHUN

78 PaBHOCHILHBIC IEPEXOABL B P f LHCHIHT 1 https://math-ege.sdamgia.ru/test?theme=12
JOTapu(PMUIECKUX YpaBHEHUH

79 Kontponbnas padota: "Jlorapudmudeckas GyHKIIHS. 1
Jlorapudmuueckue ypaBHeHUs"

80 CHHYC, KOCHEYC, TAHICHC M KOTAHI€HC THCIOBOTO 1 https://resh.edu.ru/subject/lesson/4733/
aprymeHra

81 CHHYC, KOCHEYC, TAHICHC M KOTAHI€HC SHCIOBOTO 1 https://resh.edu.ru/subject/lesson/3863/
aprymMeHra

82 APKCHHYC, apKKOCHHYC H apKTAHT CHC UHCIIOBOr0 1 https://resh.edu.ru/subject/lesson/4735/
aprymeHra

83 ApKCHHYC, PKKOCHHYC H aPKTaHI'€HC THCIIOBOTO 1 https://resh.edu.ru/subject/lesson/6322/
aprymMeHra

84 TpuroHomeTputecKas OKpYKHOCTE, ONIPE/ICICHHAE 1 https://resh.edu.ru/subject/lesson/4735/

TPUTOHOMETPHUYECKUX (PYHKLUH YHUCIOBOTO apryMeHTa



https://ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/3834/conspect/198655/
https://math-ege.sdamgia.ru/test?theme=186
https://math-ege.sdamgia.ru/test?theme=186
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Tpuronomerpryeckas OKpyKHOCTb, OIIPEJIEIICHNE

85 TPHTOHOMETPHYCCKIX (yHKINM THCITOBOTO apryMEHTa 1 https://resh.edu.ru/subject/lesson/4734/

86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1 https://resh.edu.ru/subject/lesson/3489/

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 https://resh.edu.ru/subject/lesson/3887/

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 https://resh.edu.ru/subject/lesson/4324/conspect/199617/

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1 https://resh.edu.ru/subject/lesson/4238/

90 [TpeoOpa3oBaHuEe TPUTOHOMETPHUYECKUX BBIPAKCHUI 1 https://resh.edu.ru/subject/lesson/3898/

91 [IpeobpazoBaHme TPUTOHOMETPUUECKUX BBIPAKEHUM 1 https://resh.edu.ru/subject/lesson/4324/

92 [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1

93 [TpeoOpa3oBaHKe TPUTOHOMETPHUSCKUX BBIPAKCHUN 1 https://lib.myschool.edu.ru/content/5616

94 Pemienne TpuroHOMETpUYECKUX YPaBHEHUH 1 https://lib.myschool.edu.ru/content/5616

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/6320/

96 Pemienne TpUroOHOMETPUYECKUX YpaBHEHUH 1 https://resh.edu.ru/subject/lesson/6320/

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHUH 1 https://resh.edu.ru/subject/lesson/6320/

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHUH 1 https://resh.edu.ru/subject/lesson/6321/

99 Pemienne TpuroHOMETpUYECKUX YpaBHEHUH 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/

100 Pemienne TpUroHOMETPUYECKUX YpaBHEHUH 1

101 Konrponsias pabora: "Tpurosomerpuueciue " 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
BBIPQKCHUSI M TPUTOHOMETPHUYECKHIE YPAaBHEHUS
[TocnenoBaTeabHOCTH, CIIOCOOBI 33 1aHUS

102 IOCJIEIOBATEILHOCTEN. METo1 MaTeMaTUYECKOI 1 https://resh.edu.ru/subject/lesson/4925/
WHIYKIHH

103 MOHOTOHHbIC 1 OTPAHHYCHHEIC NTOCIICAIOBATENLHOCTH. 1 https://resh.edu.ru/subject/lesson/4726/conspect/198222/
HcTopust aHasim3a 6ECKOHEUYHO MaJIbIX

104 | Apdwericcras mporpecons 1 HpsToxford midmaiematikamonotonnye-i-

105 ['eomeTpuueckas nporpeccust 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/

106 BbeckoneuHo yObIBaroIasi reoMmeTpudeckasi mporpeccus 1

107 CymMma OECKOHEUHO YOIBAIOMEH TeOMETPHYECKOi 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/

POrpeccHu



https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/4324/conspect/199617/
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JIMHENHBIN 1 SKCIOHEHUUAIBHBIN pocT. Yuco e.

108 1 https://lib.myschool.edu.ru/content/4519
@opMyIia CI0KHBIX IIPOLICHTOB
109 JluHCHHbIi W OKCIOHCHUNANBHbI pOcT. HHCIIO . 1 https://ege.sdamgia.ru/test?theme=292
PopMyIia CI0KHBIX IPOLIEHTOB
110 Hcnonb30BaHne IpOrpeccuu sl peLIeHHs peajlbHbIX 1 https://eqe.sdamajia.ru/testotheme=292
3aJ1a4 PUKJIAJHOIO0 XapaKTepa
111 Kontponbnas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun’
112 HenpepriBHbIE (YHKIIMHM U UX CBOMCTBA 1 /https://resh.edu.ru/subject/lesson/6112/
113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB YHKITUH 1 https://resh.edu.ru/subject/lesson/4016/conspect/225681/
http://school-collection.edu.ru/catalog/res/c8170b08-
114 CaoiicTBa (yHKITUH HEMIPEPHIBHBIX HA OTPE3KE 1 f56a-4a41-a7ae-de7aefa9f21f/?from=73bc8240-4913-
446-8991-a547d457a20f
115 CBoiicTBa (hyHKITUH HENIPEPHIBHBIX HA OTPE3KE 1 https://math-ege.sdamgia.ru/
116 MeTo HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/4923/
117 MeToa HHTEpBAJIOB ISl pEIICHUS HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/6114/
118 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1
119 Ipumenenne CBOHCTS HEMPEPLIBHEIX GYHKIMHA A 1 https://resh.edu.ru/subject/lesson/3954/
pelIeHus 3a1a4y
120 Ipuveneine CBOHCTB HEMPEpLIBHAIX (yHIKIMi 111 1 https://resh.edu.ru/subject/lesson/4922/
pelieHus 3a1a4y
121 [lepBas u BTOpas mpou3BOAHbIE PYHKIUU 1 https://resh.edu.ru/subject/lesson/6114/
122 Ornpeznenenre, reOMETPUUECKHUI CMBICI TPOU3BOIHON 1 https://math-ege.sdamgia.ru/
123 Omnpenenenue, GU3NMYECKUN CMBICT MPOU3BOTHON 1 https://math-ege.sdamgia.ru/
124 VYpaBHeHHe KacaTelbHON K rpaduKy QyHKIHUU 1 https://math-ege.sdamgia.ru/
125 VYpaBHeHHe KacaTeIbHOU K TpaguKy GYHKLIUHU 1 https://math-ege.sdamgia.ru/
126 [Tpon3BoiHBIE JIEMEHTAPHBIX (QYHKLIUH 1 https://math-ege.sdamgia.ru/
127 [Tpon3BoiHBIE JIEMEHTAPHBIX (QYHKLIUH 1 https://resh.edu.ru/subject/lesson/3976/conspect/201103/
128 Hpomssonnas CYMMI, IPOHSBEACHHA, HACTHOTO H 1 https://resh.edu.ru/subject/lesson/3976/conspect/201103/
KOMITO3UITUHU (DYHKIIUN
129 [IpousBoiHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO U 1 https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-



https://lib.myschool.edu.ru/content/4519
https://ege.sdamgia.ru/test?theme=292
https://ege.sdamgia.ru/test?theme=292
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/4016/conspect/225681/
http://school-collection.edu.ru/catalog/res/c8170b08-f56a-4a41-a7ae-de7aefa9f21f/?from=73bc8240-49f3-44c6-8991-a547d457a20f
http://school-collection.edu.ru/catalog/res/c8170b08-f56a-4a41-a7ae-de7aefa9f21f/?from=73bc8240-49f3-44c6-8991-a547d457a20f
http://school-collection.edu.ru/catalog/res/c8170b08-f56a-4a41-a7ae-de7aefa9f21f/?from=73bc8240-49f3-44c6-8991-a547d457a20f
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/3976/conspect/201103/
https://resh.edu.ru/subject/lesson/3976/conspect/201103/
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224/re-4440747c-97bc-4baa-ac54-38a0e5845c2b

KOMIO3UINH (HyHKIUH

primenenie-proizvodnoi-dlia-issledovaniia-funktcii-
9147/vychislenie-proizvodnykh-pravila-
differentcirovaniia-11224/re-4440747c-97bc-4baa-ac54-
38a0e5845¢2b

[IpounsBoHast CyMMBl, IPOU3BEICHHUS, YACTHOTO U

http://school-collection.edu.ru/catalog/res/e43f4b7d-

130 o 1 1928-dad7-f9ac-b817b06b7d0a/?from=9023bcce-0eas-

KOMIIOSHITHH (QYHKIi 7fd4-9591-2752a04b301 interface=catalog
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUM 1 https://math-ege.sdamaia.ru/

"YpaBHeHus"
133 ‘ITIOBTOpeHI/'IYe, 0000111eHre, CHCTEMATH3AIHS 3HAHUN: 1 https://math-eqe.sdamdia.ru/

O yHKIU
134 WroroBas kKoHTpoJIbHas paboTa 1 1
135 Hrorosas KOHTpoJIbHAS paboTa 1 1
136 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AIIHS 3HAHUH 1 https://math-ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KIIACC
JIeKTPOHHBbIE HU(PPOBbIE
N KoauvecTBo yacos o0pa3oBaTesibHbIE PeCypchl
B Tema ypoka
n/n
KonTpoabHbie IIpakTuyeckue
Beero padoThI padoThbI

1 [IpumeHeHue Mpor3BOIHOM K HCCIIEI0OBAHUIO 1

(GYHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMmeHeHne MPor3BOIHON K HCCIIEIOBAHUIO 1

(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMmeHeHne Mpor3BOIHON K HCCIIEIOBAHUIO 1

(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeHeHne MPOu3BOIHON K HCCIIEIOBAHUIO 1

(GyHKIHI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne MPOU3BOIHOM K HCCIIEIOBAHUIO 1



https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224/re-4440747c-97bc-4baa-ac54-38a0e5845c2b
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224/re-4440747c-97bc-4baa-ac54-38a0e5845c2b
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224/re-4440747c-97bc-4baa-ac54-38a0e5845c2b
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/vychislenie-proizvodnykh-pravila-differentcirovaniia-11224/re-4440747c-97bc-4baa-ac54-38a0e5845c2b
http://school-collection.edu.ru/catalog/res/e43f4b7d-1928-dad7-f9ac-b817b06b7d0a/?from=9023bcce-0ea5-7fd4-9591-275f2a04b301
http://school-collection.edu.ru/catalog/res/e43f4b7d-1928-dad7-f9ac-b817b06b7d0a/?from=9023bcce-0ea5-7fd4-9591-275f2a04b301
http://school-collection.edu.ru/catalog/res/e43f4b7d-1928-dad7-f9ac-b817b06b7d0a/?from=9023bcce-0ea5-7fd4-9591-275f2a04b301
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeHneHue Mponu3BOIHOM K UCCIIEI0BAHUIO

6 (YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYyMBI 1

7 Haxosxenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUS 1
HENPEePhIBHON (DYHKIIMU HA OTPE3KE

8 Haxox1enre HanOoIbIIET0 U HAMMEHBIIIETO 3HAYEHUS 1
HEenpepbIBHONW (DYHKIIUU Ha OTPE3KE

9 Haxoxaenre HanOoIbIIEro U HAMMEHBIIIETO 3HAYEHUS 1
HETIPEPHIBHOW (PYHKIIMU HA OTPE3KE

10 Haxoxxaenne HanOoIbIIEr0 U HAMMEHBIIIETO 3HAYECHUS 1
HEMPEPHIBHOW (PYHKIIMHU HA OTPE3KE

11 Haxoxxaenne HanOoIbIIET0 U HAMMEHBIIIETO 3HAYECHUS 1
HEenpephIBHOM (DYHKIIUU Ha OTPE3KE

12 Haxoxaenne HanOoIbIIEr0 U HAMMEHBIIETO 3HAYECHUS 1
HENPEePBIBHOM (DYHKITUU Ha OTPE3KE

13 [IpumeneHnne Tporu3BOTHOM ISl HAXOKICHUS 1
HAWJTYYIIEro PeIIeHUs B IPUKIIATHBIX 3a1a9aX

14 [IpuMeHeHHEe TPOU3BOTHOM TSI HAXOXKACHHUS 1
HAWJTYYIIEro PeIICHUs B PUKIIAIHBIX 3a1a49aX
[TpuMeHeHHEe TPOU3BOTHOM IS OTIPEICIICHUS

15 CKOPOCTH M YCKOPEHHS TIpoliecca, 3a1aHHOTO 1
dbopmynoit wiu rpadukoM
[IpuMeHeHHe TPOU3BOIHOM IS OTPEACIICHHUS

16 CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOTO 1
dbopmynoit wiu rpadukoMm

17 Kommnosunus dhyHkimit 1

18 Kommnosuius dhyHKimii 1

19 Kommnosuius ¢hyHKimii 1

20 FCOMeTpI/I‘{eCIfI/Ie o0Opa3sl ypaBHEHUH Ha 1
KOOPJIUHATHOU TUIOCKOCTH

21 I'eomerpuueckue o0pa3bl ypaBHEHUH Ha 1




KOOPJIMHATHOM MJIOCKOCTH

KonTpomnsnas padora: "UccnenoBanue GyHKIHA ¢

22 o
MTOMOIIIBIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [lepBooOpa3ubie ameMeHTapHBIX GyHKIUH. [IpaBuna
HaXO0XJICHUS TePBOOOPA3HBIX

o5 [TepBooOpa3uble nemeHTapHbIX GyHKIMH. [IpaBuna
HAaXO0XJICHUS ITePBOOOPA3HBIX

26 WuTerpan. ['eomerpuueckuii cMbica UHTErpaja

27 Brruucnenue onpenenéaHoro uHTErpaia mo Gopmymne
Herorona-JleitOauna

o8 Brruucnenue onpenenéaHoro uHTErpaia mo Gopmymne
Herorona-JleitOauna

29 [IpumeneHne uHTErpaia A HaX0XKACHUS TUIOIAIEeH
IJI0CKHUX GUryp

30 [TpumeHeHwe HHTETpaIa Ui HAXOXKACHUS 00HEMOB
TC€OMETPUIECKUX Tell

31 [Tpumepsr permeHuit quddepeHInanbHbIX YPaBHECHHI

32 [Tpumepsr permeHuit quddepeHInanbHbIX YPaBHEHHI
MareMaTHuecKoe MOJICIIUPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBI0 MU PepeHIInATEHBIX
ypaBHEHUI

34 KontponbHas padota: "[leppooOpazHas u mHTErpan”

35 Tpuronomerpuveckue GyHKIUHU, UX CBOMCTBA U
rpaduxu

36 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpaduxu

37 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U

rpaduku




Tpuronomerpuueckue GyHKIUHN, UX CBOIICTBA U

39 1
rpaduKu

40 OTt0op KopHEit TPHIOHOMETPITIECKIX YPaBHEHUH C 1
IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

a1 OTt0op KopHEit TPUrOHOMETPHIECKHX YPaBHEHUH C 1
IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

42 OT160p KOpHEH TPUTOHOMETPHYECKHX ypaBHEHUH C 1
MTOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTHU

43 OT160p KOpHEH TPUTOHOMETPHECKHX ypaBHEHUH C 1
MTOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTHU

44 Penrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

45 PemreHne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemienne TpuroHOMETPUYECKUX HEPABCHCTB 1
Kontponbras padota: "['paduku

48 TPUTOHOMETPUUIECKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEeIIEHHS [T0Ka3aTeIbHBIX 1
HEpaBEHCTB

50 OCHOBHBIE METO/IbI pEeIIEHH [T0Ka3aTEIbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIIEHH [TOKa3aTeIbHBIX 1
HEpaBEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHH [T0Ka3aTEeIbHbIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI peIIeHHs JIorapuPMUUECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI peIIeHHs JIOrapuPMUUECKUX 1
HEPABEHCTB

55 OCHOBHBIE METO/IbI peIIeHHs JIOrapuPMUUECKUX 1

HCPAaBCHCTB




OCHOBHBIE METO/IbI pEIICHHS JIOTapu(PMUIESCKUX

56
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATbHBIX
HEPAaBEHCTB

58 OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATbHBIX
HEPAaBEHCTB

59 OCHOBHBIE METO/IbI PEILIEHUS HpPAIlMOHATbHBIX
HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILIEHUS HpPAIlMOHATbHBIX
HEPABEHCTB

61 Fpa(bnqeczme METO/Ibl PELIEHUS UPPALUOHAIBHBIX
YpaBHEHUH

62 Fpa(bnqeczme METO/Ibl PELIEHUS UPPALUOHAIBHBIX
YpaBHEHUH

63 Fpa(bnqeczme METO/Ibl PELIEHUS TOKA3aTEeIbHBIX
YpaBHEHUH

64 I'padmyeckune MeTo bl pelIeHus MOKa3aTeabHbIX
HEPaBEHCTB

65 l"pa(bnqeci(ne METO/Ibl pEHICHUS JOTapUPMHUUECKUX
YpaBHEHUU

66 I'padmyeckue MeTo bl pereHus JIorapupMUIECKIX
HEPaBEHCTB

67 I'padmyeckue MeTo bl pemeHus TorapupMUIECKIX
HEPaBEHCTB

68 I'padmyeckune MeTobl pelIeHus MOKa3aTeNbHbIX U
sorapu(pMHUUECKUX ypaBHEHUI

69 I'paduueckue MeTo bl pelIeHHs MoKa3aTeabHbIX U
Jorapu(pMHUUECKUX YpaBHEHUHN

70 I'paduueckue MeTOIbl pelIeHns oKa3aTeabHbIX U
norapu(pMUYECKUX HEPABEHCTB

71 I'padrueckue MeToIbl peleHnus MoKa3aTeabHbIX U

JIOFapI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB




KonTtponsHas padota: "MppanuoHanbHeie,

72 MoKa3aTeIbHbBIE U JIOTapu(PMUYECKre HepaBeHCTBA" .
KommnekcHeie yncna. Anredpanueckas u

73 TPUTOHOMETpHUYECKasi POPMBI 3aIMCH KOMITJIEKCHOTO 1
qucia
KommnekcHeie yncna. Anredpanueckas u

74 TPUTOHOMETpHUYECKask (POPMBI 3aMMCH KOMITJIEKCHOTO 1
qucia

75 Apudmernyeckue onepanuu ¢ KOMIICKCHBIMH 1
qHCIIaMHU

76 Apudmernaeckue ornepanuu ¢ KOMITICKCHBIMH 1
JHUCIIaMU

77 N300parkeHne KOMIUIEKCHBIX YHCE Ha KOOPIUHATHON 1
TJI0CKOCTH

78 N3o0paxeHnne KOMIJIEKCHBIX YHUCe Ha KOOPIUHATHOM 1
MJI0CKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3 1
KOMIIJIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3 1
KOMIIJIEKCHOTO YHCJIa

81 [IpumeHeHre KOMIUIEKCHBIX YUCEIN ISl PEIICHUS 1
(bu3MYECKUX U TEOMETPUUECKUX 3a1a4

82 KontponbHas padora: "KomruiekcHbie uncia' 1

83 HatypainbHble u nenbie yncna 1

84 HatypainbHble u 1enbie yncna 1

85 [TpuMeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX YHCEeT 1

86 [TpuMeHeHne MPU3HAKOB JACTMMOCTH IIENIbIX YHCEeT 1

87 [IpumeHeHre NPU3HAKOB AETUMOCTHU HENbIX YHCEIT: 1
HOJl u HOK

88 [IpumeHeHre MPU3HAKOB AETUMOCTH IENBIX YHCEeI: 1

HOJT n HOK




HpI/IMeHeHI/Ie MMPU3HAKOB ACIIUMMOCTH LECJIbIX YHUCCII:

89 OCTaTKH 10 MOJYJIIO

90 [IpumeHeHne NpU3HaKOB AETUMOCTHU LENIbIX YHCEII:
OCTaTKH 10 MOJYJIIO
[IpumeHeHne NpU3HaKOB AETUMOCTHU LENIbIX YHCEII:

91 anroput™ EBkimza ans peieHus 3ajad B HENbIX
quciax

92 KonTponsnas pabora: "Teopus nenbix uncen"

93 Cucrema 1 COBOKYIHOCTh ypaBHeHMH. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-CIIE/ICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHMI. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS

95 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHbIX YPABHEHU

9% OcHoBHbIE METOJBL PELICHUA CHCTEM 1 §
COBOKYITHOCTEH MPPAaMOHAIBHBIX YDABHCHHUN

97 OcHoBHBIE METOJIBL PELICHHA CUCTEM M
COBOKYIIHOCTEH ITOKAa3aTeNIbHbIX YPABHEHUN

98 OcHoBHbIE METOJIbl PELICHHS CUCTEM H
COBOKYIIHOCTEH ITOKA3aTeNIbHbIX YPABHEHUN

99 OcCHOBHBIE METOBI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jiorapu()MU4eCKuX ypaBHEHUH

100 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH Jiorapu(MU4eCKUX ypaBHEHUH
[IpuMmeHeHne CUCTEM K PELICHUIO MAaTEMATUYECKUX

101 3aj1a4 1 3711 U3 PasiMHEIX oOnacreil Hayku u
peaJIbHOM JKU3HU, MHTEPIIPETALMS TOJTYUYEHHBIX
pE3yJIBTaTOB
[IpuMeHeHNEe CUCTEM K PELICHUIO MaTEMaTHYECKUX

102 3aJa4 ¥ 3a/1a4 U3 pasIM4HbIX 00JIacTel HayKu U

peaIbHOM JKU3HH, HHTEPIIPETALHS TTOTYYEHHBIX
pe3ynbTaToOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aa4 U 337a4 U3 pa3IMuHbIX

103 oOacTeil HayKy U peaIbHOM KU3HH, HHTEPIPETaIus !
MOJTyYCHHBIX PE3yJIbTaTOB
KonTpomnpHas padora: "CrcTeMbl palliOHABHBIX,
104 HMpPALMOHAIIBHBIX ITI0KA3aTEIbHbIX U 1
norapuMuIecKux ypaBHeHUN"
105 PanmoHasibHbIe ypaBHEHUS C TapaMeTpaMu 1
106 ParmoHanbpHbIe HEPaBEHCTBA C TTapaMeTpaMu 1
107 PannoHanbpHbIE CUCTEMBI C TApaMETpaMu 1
108 WppanmoHansHbie ypaBHEHUS, HEPABEHCTBA C 1
napaMmeTpamMu
109 HppanmoHaisHbIe CHCTEMBI C TApaMeTpaMu 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napaMmeTpamu
111 [TokazaTenpHBIC CUCTEMBI C TTApaMETPAMHU 1
112 Jlorapudmuueckre ypaBHEHUS, HEPAaBEHCTBA C 1
napaMmeTpamu
113 JlorapudmMudeckue CUCTEMBI ¢ ITapaMeTpamMu 1
114 TpuronomeTpudeckre ypaBHEHHUS C IMapaMeTpamMu 1
115 TpuronomeTpuueckre HEPABEHCTBA C TapaMEeTPaMHU 1
116 TpuroHomMeTpruecKre CUCTEMBI C ITapaMeTpamMu 1
[TocTpoenue u uccienoBaHre MaTeMaTHUYECKUX
117 MoJenel pealbHbIX CUTyallui ¢ TOMOIIbIO YpaBHEHUIM 1
C MmapaMeTpaMu
ITocTpoenue u uccae10BaHNE MaTeMaTHYECKUX
118 MOJEeJEN peanbHbIX CUTYalllid ¢ IOMOIIBIO CUCTEM 1
ypaBHEHUH C MmapameTpamu
ITocTpoenue u uccae10BaHNE MaTeMaTHYECKUX
119 MOJEeNEN peanbHbIX CUTYalluii ¢ IOMOIIBIO CUCTEM 1

YpaBHEHUH C MmapaMmeTpamu




120 KonTponpHas pabora: "3amaqun ¢ mapamerpamu' 1 1
121 }:I;;;opgﬂne:' 000011IeHIEe, CHCTeMaTH3all1sl 3HAHUI: 1
BHCHUS
199 }:I;I]:ZOP;EHHG:' 00001IeHue, CHCTeMaTH3aIlusl 3HAHUH: 1
BHCHUS
123 }:IOBTOpeHHe, 0000111eH1E, CI/ICTerlTI/ISaIII/IS{ 3HAHWMN: 1
VYpaBuenust. Cucrembl ypaBHEHUN"
124 }:IOBTOpeHHe, 0000111eH1e, cCUCTEMATH3AIHAS 3HAHUN: 1
Hepasencrsa"
195 }:IOBTOpeHHe, 0000111eH1e, cCUCTEMATHU3AIMS 3HAHUN 1
HepasenctBa"
126 }:IOBTOpeHHe, 0000111eH1e, CHCTEMATH3AIHS 3HAHUN: 1
Hepasencraa"
197 }:[OBTOpeHHe, O606}HCHI/IC, CHCTEMAaTH3allHs 3HAHWH: 1
[IpousBoHas u €€ npuMeHeHue"
198 }:[OBTOpeHHe, O606}HCHI/I€, CHCTEMAaTH3allHs 3HAHWH: 1
IIpousBoHas u e€ npuMeHeHue"
129 POBTOpCHI/IC, 0606}IICHI/IC, CHCTEMaTHU3allus 3HAHHH: 1
[IpousBoHas u e€ npumMeHeHue"
130 POBTOpCHI/IC, 00001IeHNE, CHCTEeMaTU3aIUs 3HAHUI: 1
WuTterpan u ero npuMenenue"
131 {Iq())BTOpeHI/'I'e, 000011IeHNE, CHCTEMAaTU3aIUs 3HAHUI: 1
YHKIIUU
132 {Iq())BTOpeHI/'I'e, 0000111eHNE, CHCTEMATU3aIUs 3HAHUI: 1
YHKIIUU
133 }:Iq;)BTopeHI:{e, 0000111eHHE, CHCTEMATH3aLIMs 3HAHMIA: 1
YHKIIUU
134 HTorosas KOHTpoJbHas paboTa 1 1
135 HTorosasi KOHTpOJbHAs padoTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CCTEeMAaTU3allUs 3HAHUIT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* MaTtematuka: anrebpa v Hayajga MaTeMaTHYECKOTO aHaIM3a, TEOMETPHUSI.
Anrebpa u Hadana MaremaTudeckoro ananusa, 11 knacc/ Konsarun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuimonepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Marematuka: airedpa 1 Hayajia MaTeMaTUYECKOr0 aHalIu3a, reomeTpus: Anredpa
1 HayaJia MaTemaTtudeckoro ananuza 10 ximacc/Koasarun FO.M., Tkauesa
M.B.,®enoposa H.E. u apyrue, uznarensctso "[IpocBemienne”
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
MUHTEPHET

https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.rul/,
https://www.yaklass.ru
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PABOYAS ITPOI'PAMMA
(ID 2597727)
yueOHoro npeamera «I'eomerpus. Yriy0jieHHbIN YPOBEHb)
st ooygaromuxcs 10 — 11 kmaccon

HOACHUTEJIBHASA 3AIINCKA
I'eomeTpust sBhsieTcss OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO

oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHON HAIMpPaBICHHOCTH W TPEIMETOB TYMaHUTAPHOTO IHKIIA.
[lockonmbKy  JOTHYECKOE  MBIIUICHWE,  (QopMHUpyeMoe Tpu  H3yYeHUH
00yJaIOUTUMHUCS TOHSATUIHBIX OCHOB T'€OMETPHH, MPH JOKA3aTeIbCTBE TEOPEM U
MOCTPOSHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YMEHHE BBIABUTAaTh W ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSI TMPU PEIICHUU 3a/1ady €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH
bu3nUecKux 3aaad.

Lens ocBoeHUs mporpaMmMbl yueOHoro kypca «l'eomeTpusi» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIUBUAYATHHBIX CIIOCOOHOCTEH O0OyJarommxcsi MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  NPHOOpEeTeHus U
UCNOJb30BaHUsl Oojiee TIIIyOOKMX TE€OMETpUYECKHMX 3HAaHMH U JeHCcTBUA,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIIEUIHOIO MPOECCHOHATBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIUpSIOIIMMY U YCUIUBAIOLUIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:

paciiipeHue MpeaCcTaBICHUs] O TEOMETPUM KaK 4acTU MHUPOBOU KYJIbTYpPHI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BOXHEUIINX MaTEMaTHUYECKUX MOJENSX, MO3BOJISIONIMX OIUCHIBATh U HM3ydaTh
pa3HbIe SABJICHUS OKPYXKAIOIIETO MHpa, 3HaHWE MOHATUWHOTO afmnapaTa o paszeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

GopmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
MPOCTPAHCTBEHHBIX (UTYypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HAHUE TEOPEM,
GopMyn U yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEabHOM
MHUpE MHOTOTPAaHHUKM M Tella BpAIICHHs, KOHCTPYHPOBATh TI'€OMETPUUYECKHE
MOJIETIH;

dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (HopMHpOBaHHE TMOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;



dbopMupoBaHuEe yMEHHUs BJIaJETh METOJAAMU JOKa3aTEIbCTB U alTOPUTMOB
pelieHus, yMEHUsT UX NPUMEHATb, MPOBOAUTH JI0KA3aTEIbHBIE PACCYXKICHUS B
X0/ PEIIEHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHuE MPEACTABICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  MPHU
000CHOBaHMHM MAaTEMATHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKU B MPOBEICHUU
JIETyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CroCOOHOCTEM 00yYaroImMXcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yUYEHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW T'PAMOTHOCTH, PEJIEBAaHTHON T'€OMETPUU:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHMS PEAJIbHBIX CHUTYyallui, HCCICAOBaHUS TOCTPOCHHBIX MOJIEICH,
MHTEPIPETAIMU TTOTyUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBbHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 xmaccax sBuswoTcs: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBER,
«MHororpanaukun», «Tema  Bpamenus», «BekTopsl W  KOOpAMHATH B
IPOCTPAHCTBEY, «JBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJACPKATEIIbHBIM JTUHUAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMHM  paclpenenserca He  TOJbKO IO
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3ynbTaTaM ocBoeHus DenepanbHOil pabodeit
MpOrpaMMbl, pacrnpeAea€éHHbIM MO rojamM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBHBIM BOTIPOCaM O0yUYarOIIHECs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJSAET OPTraHW30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHITUSMH U HaBbIKAMU MOCIEI0BATEIBHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIUTIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKUX MPEACTaBICHUN OOyHarOUIMXCsl, pacliupss U yrayouiss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHbIE CBSI3HU.

[lepexon kK M3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycmoBus qns  guddepeHnmanuu  O0ydeHHUsS,  MOCTPOSHUS
WHJMBUAYaIbHBIX 00pa30BaTeNbHBIX MpOrpaMMm, oOOecneuuTh YyriayOJnEéHHOe
M3YUYEHHUE T€OMETPUU KaK COCTaBIISIONIEH yuyeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOLIUXCA K MPOJAOKEHUIO HU3YUYEHUS] MATEMAaTHKU C
yu€ToM BbIOOpa Oyamyuied mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY
001IMM U Mpo(PeCcCHOHATBHBIM 00pa30BaHUEM.



Ha wusyuenue yuebGHOro kypca «['eomerpuss» Ha yriayOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).

COJAEPKAHUE OBYUEHUSA
10 KITIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. TOuka, mpsMas, IIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECs,
napajielbHble U CKpelluBaromuecs npsiMble. [IpU3HakyM CKpenIMBaAIOIIUXCA
npsimMbIX. [lapaniensHOCTh NPSIMBIX U TJIIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
NpsIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX MPAMBIX, NapaICIbHOCTh NPSIMOM
u 1ockoctd. [lapamnenbHOe W ILEHTpallbHOE MPOSKTUPOBAHUE, H300paKCHUE
¢uryp. OCHOBHBIC CBOWMCTBA TMapauIeIbHOTO MPOCKTUpOBaHUA. M300pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABICHHBIMUA CTOPOHAMHM, YTOJ
MEXIy MpSMBIMUA B IpocTpaHcTBe. [lapanienbHOCTh IUTOCKOCTEN: MapasuiesibHbIe
IJIOCKOCTH, CBOKWCTBA MapajijIeIbHBIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTYypbl HAa IJIOCKOCTH: TETpa’lp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
OPOCTPAHCTBE, MPSAMBIC MApPAJUIENbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOi
NePHEHIUKYISIPHON IIJIOCKOCTH. OpToronainpHoE MPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  (Qurypsl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
wiockocreit. Teopema o TpEX NEPIEHAUKYIIApaX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJI ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, OpsAMOYIOJIbHBIM — MHapajulesienuIe] W €ro  CBOMCTBA.
Kpatwaiimme mnytm Ha TIOBEpXHOCTM MHOrOrpaHHUKa. Teopema OJuiepa.
[IpoctpancTBennas teopema Iludaropa. Ilupammpma: n-yroiapHas mnupamMuja,



npaBuwibHas W yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHel
MPaBUJIBHONW nUpamuisl. lIpaBuibHBIE MHOTOIpaHHMKH: IpPAaBWIbHAS INpPHU3MaA U
IIPAaBWJIbHAS MHPAMHA, NPABUIbHAS TPEYTrOJbHAsl IHpaMHUIa M IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacrtaBieHne O MNpPaBWIbHBIX MHOTOIPAaHHUKAaX: OKTajJp,
NOAEKadAP U UKOCAP.

Bblunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOWU IPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHPAMMIBI,
Teopema O IUIOLIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  MHPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajuieNieluIe1a, CUMMETPUsS NPaBUIIbHBIX IPU3M, CHUMMETPUSI MPABUIBHOU
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsiTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOTO
BEKTOpPAa, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABIICHHBIE M  IIPOTUBOIIOJIOXKHO
HAIIPaBJICHHBIC BEKTOPBL. PABEHCTBO BEKTOPOB. JI€HCTBHS ¢ BEKTOPAMHU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOPA HA YHUCIIO.
IlonsAaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHUH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTOopaM.  IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOPAMHATaMH BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalIpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonaTHs: UWIMHAPHYECKAs IIOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTB,
chepuueckass TOBEPXHOCTb, oOpasyioniue mnoBepxHocTeil. Tenma BpaleHus:
WIMHIP, KOHYC, yCEYEHHBIM KOHYyC, cdepa, map. B3aumHoe pacmosioxxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue ten
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka nunuHapa u koHyca. Cummerpusi cepsl u
mapa.

O6beM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuiesienuiena v cieactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW NpPU3MBI, [WIMHAPA, TUpaMHIbl U KoHyca. O0BEM mapa U IIapoBOro
CErMEHTA.



KomOunanuu Tten BpamieHuss U MHOrorpaHHukoB. [lpusma, BmucaHHas B
LUUJIUHIp, OMNHCaHHAas oOKojo IwiauHapa. llepeceuenue cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHSTHE MHOTOrpaHHUKA,
ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalleHUs.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAZCH MOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHHIPA
(mapayieTbHO W MEPHEeHIMKYJSIPHO OCH), CEYeHHUsT KOoHyca (mapajiieibHbIe
OCHOBAHUIO U MIPOXOJSAIIUE UYepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUSI
CEUYEHUM: METOJ CIIeJI0B, METOJI BHYTPEHHEr0 MPOSKTUPOBAHMSI, METOI TIEpeHoca
CEKYILEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanum Haj —BekTopamu. BekropHoe
YMHOX€HUE BEKTOpOB. (CBOWCTBAa BEKTOPHOTO YMHOXeHHUs. [IpsmoyrosbHas
cucTteMa KoopauHaT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnoskeHue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIICHUH T'€OMETPUYECKUX
3a/1ad.

JABUKEeHHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHMM. Buasl JBWKEHMI: TapajulelbHBIA TIEPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAasT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHckoe BoCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIECHAa  POCCHHCKOro  00mecTBa,  MPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpOLEyp TPaXIAAHCKOTO oOOImIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSIMU U Ha3HAYCHUEM,;

2) NnaTpHOTHYeCKOe BOCIUTAHHE:

c(hopMHUPOBAHHOCTH POCCHUNCKON TPaKIAHCKOW HIACHTUYHOCTH, YBAXKCHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K



JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
UCIOJb30BaHUE ATUX JOCTHKEHUW B JPYrHX HayKaX, TEXHOJIOrusX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHhOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO IMOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHECHUEM JOCTW)KCHUM HAYKA M JACATEIIBHOCTHIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsg AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PaCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOro M 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCUPOBAHHBINM PEXKUM 3aHITHH U
OTIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHANBHONU  JESATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKON U €€ NPHIOKCHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI,
FOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa30oBaHHIO U
caM000pa30BaHUI0 HAa NPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MATEMATUUYECKOW HAIIPABIEHHOCTH;

7) 3K0JIOrM4YecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYphl, TOHHMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOMU
Cpellbl, 0CO3HAHUE TJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM, OpUCHTAIIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB W OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA |

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTH4YeCKOM HayKu Kak c(epbl YelIOBEYECKOM ESITeNIbHOCTH, ATamoB e
pPa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTUSl LMBUWIM3ALMHU, OBJIAJCHUE S3bIKOM
MAaTEMAaTHKA W MaTEMAaTUYECKOW KyJIbTypOMl KakK CpEICTBOM IIO3HAHUS MUPA,



TOTOBHOCTh OCYHIECTBJISITh IMPOCKTHYIO M MCCIEI0BATENBCKYIO AEATEIBHOCTD
WHJIMBUAYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3zoBble JJornyeckue 1eicTBUs:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUM MEXAYy TOHATUAMH, (HOPMYIUPOBATH
ompeiesieHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukaimm,
OCHOBaHUS JIJIs 0000IIEHHS U CPAaBHEHHUSI, KPUTEPHUH MPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTh U  NIPEoOpPa3OBBIBATh  CYXKJCHHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IUHUYHbBIC, YACTHBIC U 00IIIHE, YCIOBHbIC,

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJICHUSAX W YTBEPXKICHUSX, MpeIjaratb KpUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JeNlaThb BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JI€AYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIOUYEHUH, YMO3aKIIOUEHUN 110 aHAJIOTHUH;

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BHIBOBI;

BbIOMpaTh cmoco® peiieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pelIeHusi, BbIOMpaTh HaumboJee TMOAXOAIUMHA C  Yy4ETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUA:

UCIIOJIB30BATh BOIPOCHI KaK MCCIEA0BATEIbCKUII HHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  IMPOTHUBOpEYHE,  MpoOiIemy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH TUIOTE3y, apryMEHTHPOBATh
CBOIO ITO3UIIMI0, MHEHUE;

IIPOBOJAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIECIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro o0beKTa, sIBIECHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIECHHS] W BBIBOJBI MO PE3yIbTaTaMm
MPOBEAEHHOIO  HAOJIIOJCHUS, HCCIECIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTHUE TMPOLECCA, a TAKXKE BbIIBUIaTh
MPEIOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH J€(UUUATHI MH(DOPMALIMK, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIs PEIlICHUs 3a]1a4u;



BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYPUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pa3IMYHBIX (Popmax,
WTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BbIpa)kaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX M TIMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKJTaeMOM TEMBI,
npoOJieMbl, pelIaeMo 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
pElIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nauajora, oOHapy)XHBaTh Pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyIHUpOBaTh pa3HOTJIACHS, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJAbTAThl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCICIOBAHUS,
IIPOEKTa, CAaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepCcaAJbHbIE YYeOHbIE 1eiCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1a4M, BBIOUPATh CIIOCO0O perieHus ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABAaTEIIbHOW  peduiekcmy  Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4H;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCHTHh KOPPEKTHUBHI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATa 1IN U YCIOBUAM, OOBSICHATH TPUUNHBI
JTOCTVIKECHUST WIJITM HETOCTH)KEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAS IeITeJIbHOCTD:



MMOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBHUAYaTbHOU
paboThl MpU peHieHWH Y4YeOHBIX 3ajay, NPUHUMATh I1I€JIb COBMECTHOMU
NeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0O COBMECTHOM paboOThI, pacmpeacisiTh
BUJIBI PabOT, JOTrOBapuUBaThCS, OOCYXIaTh TWPOLIECC U pe3yldbTaT padoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHusi, 0OMEH MHEHHI,
«MO3TOBBIC IMITYpPMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPAUHUPOBATh CBOW JCHCTBUS C JPYTMMHM 4YJI€HAMU KOMAaH/bI, OIEHUBATh
KaueCcTBO CBOEro BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

MNPEAMETHBIE PE3YJIBTATbHI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

¢ CBOOOJTHO OINEpPUPOBATh OCHOBHBIMH TOHSTHSIMU CTEPEOMETPUU TIPU

pelieHnuy 3a7a4 ¥ MPOBEJICHUN MAaTeMAaTHUYECKUX PACCYKICHUI;
o IPUMEHSATh aKCHOMBI CTEPCOMETPUU M CIICJICTBHS W3 HUX IMPU PEIICHUH
FEOMETPUYECKHUX 3aJ1a4;

o KJIACCU(PUIIMPOBATh B3aMMHOE PACIOJNIOKEHHUE MPSIMBIX B TMPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

¢ CBOOOJIHO  ONEpPUPOBATH  TOHATHSMH, CBSI3aHHBIMH C  yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

 CBOOOJIHO OTIEpUPOBATH MOHATUSIMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIC BHJBl MHOTOIPAHHHUKOB (TpU3Ma,
UpaMKIa, MPSIMOYTOJIbHBIN Tapaliiesienune, Kyo);

e KJIACCU(PUIIMPOBATh ~ MHOTOTPAHHWKH,  BbIOMpas  OCHOBaHUS  JUIs
KJIacCH(pUKAITUH;

¢ CBOOOJIHO  ONEpHUPOBATH  TMOHATUSMH, CBS3aHHBIMU C  CEUYCHHEM
MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBITIOJIHATH MMapajuiesIbHOE, IIEHTPATLHOE M OPTOTOHAIBHOE MTPOCKTUPOBAHUE

¢buryp Ha MIOCKOCTH, BHIMOIHATH N300pakeHHs GUTYD HA TUIOCKOCTH;
e CTPOUTH CEUEHUSI MHOTOTPAHHUKOB PAa3JTHMYHBIMH METOJIAMH, BBITTOIHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHUCIIATH TUTOIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPAMHU/IA),
FEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOPMYIT;

e CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHH, ILIEHTP, OCh M IUJIOCKOCTb CHUMMETPHUU

buryper;



¢ CBOOOJTHO OTEPUPOBATh TOHITHSIMH, COOTBETCTBYIOIIUMH BEKTOpAM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBITIOJTHATH JICUCTBHSI HAJT BEKTOPAMU;

epeIiaTh 3aJa4d HA JIOKA3aTEIBCTBO MAaTEMATHYCCKHUX OTHOIICHUH W
HAXO0XJICHUE TCOMETPUYCCKUX BEIMYHMH, TMPUMEHSS W3BECTHBIC METOBI
IIPH PEIICHAN MAaTeMaTUYECKUX 3a71a4 MOBBIIICHHOTO M BBICOKOTO YPOBHS
CIIOXHOCTH;

e IPUMEHATH TPOCTEHIINE TMPOTPpaMMHBIE CpPEICTBA M  JBJICKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPH PEIICHUU CTEPEOMETPUUCCKUX 3a/1a4;

e U3BJICKATh, IPEOOPA30BBIBATE W HWHTEPIPETUPOBATH HHPOPMAIHIO O
NIPOCTPAHCTBEHHBIX TI'€OMETPUYCCKUX (DUTypax, TPEJCTaBICHHYIO Ha
yepTexax M pUCYHKaX;

o IDUMEHATH  IOJYYCHHBIC 3HAHUS HA  TPAKTHUKE: CpPaBHUBATh M
aHAJIM3UPOBATh pPEajbHbIC CUTYaIlUH, NMPUMEHSATh M3yYCHHBIC TOHATHS B
npolecce  IMOMCKAa  PEIICHHs  MaTeMaTHYeCKH  COPMYITUPOBAHHOU
poOJIeMBI, MOJICIMPOBATh PCaAbHBIC CUTYallMM Ha S3BIKEC TCOMETPHH,
UCCJIeIOBAaTh MOCTPOCHHBIE MOJIEIH C HCIOJIb30BAaHUEM T'€OMETPHUYECKUX
NOHSATHM W TEOpeM, ammapara ajareOpbl, pemath MPakTHYEeCKUE 3a7add,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUNH;

e IMEThb TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAyIUTCS:

¢ CBOOOJIHO OIEPUPOBATH TMOHSATUSMH, CBA3AHHBIMH C HWJIMHAPUYECKOM,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

e ONIEPUPOBATH TMOHSATUSMHU, CBSI3AaHHBIMU C TEJIaMHU BPAIICHHS: IWIMHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh TeJa BpamieHus (IMIMHIP, KOHYC, cdepa U 1map) u 0ObACHSITH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

o KJIACCU(PUITMPOBATH B3AUMHOE PACIIONIOXKEHUE C(PEephl U TIIOCKOCTH;

 BBIYUCIIATh BEIWYMHBI HJIIEMEHTOB MHOTOTPAHHMKOB W TeJI BpaIlICHHS,
00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAICHHSI,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

e CBOOOJIHO OTEPUPOBATH TOHITHSIMH, CBS3aHHBIMH C KOMOWHAIUSMH Te
BpallleHWsI © MHOTOTPAaHHUKOB: MHOTOTPAHHUWK, BIIMCAHHBIH B chepy U
OMHMCAaHHBINA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIICHUS;

e BEIYHUCIIATh COOTHOIICHUS MEXAY TUIOMIAASMU TOBEPXHOCTEH U 00BEMaMU
IMOJOOHBIX TEI;



e M300pakaTh U3yuyaeMble (UTYpHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

e U3BJIEKaTh, HWHTEPIPETUPOBATL MW MpeoOpa3oBbIBaTh HUHGOPMAIMIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
YepTekax U pucyHKax;

 CBOOOJIHO ONEpUPOBATh MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHATH OIEpallK HaJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPJIMHAT;

e pelIaTh TEOMETPUUECKHUE 3a/1a4M Ha BBIYUCIICHUE YTJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSSTHUN OT TOYKHU JI0 TUIOCKOCTH, B LIEJIOM,
Ha MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPHU PEIICHUU;

¢ CBOOOJTHO OMEPUPOBATh TOHATUSIMHU, CBSI3AHHBIMH C JIBUKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BBITIOJHATh M300pa)KEHHS MHOTOTPAaHHUKOB HM TeJl BpalleHUs IMpu
napajyieIbHOM — TEPeHOoce, EHTPAIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00HS;

e CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJl BPAILIEHHUS: CEUCHHS LWIMHIAPA
(mapanienbHO U MEePIEHANKYISIPHO OCH), CeUeHUs KOHYyca (TMapasuiebHbIe
OCHOBAHUIO ¥ IPOXOJISIIINE YEPE3 BEPUINHY ), CEUEHUS 1I1apa;

* ICTIOJIb30BaTh METOJbl IOCTPOCHUSI CEUEHUI: METOJA CJIEIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;

e IOKAa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

e IPUMEHSATH TECOMETPUYECKUE (AKThI [JIsi PEIICHHUS] CTEPEOMETPUUECKHUX
3a/a4, MPEANOJIarallinX HECKOJbKO MIArOB PEIICHHS, €CJIH YCIOBHS
IIPUMEHCHHS 33JIaHbI B SIBHOK U HESIBHOU opme;

epelIaTh 3aJa4M Ha JIOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOIIEHUU H
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

e IPUMEHATh MPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e IPUMEHSThH MOJTYUYECHHbIC 3HAHUSI HA MPAKTUKE: CPABHUBATH, AHAIU3UPOBATH
U OIICHUBATh peEalbHbIE CUTYyalluW, NPUMEHSATh H3YUYECHHBIE TOHSTHS,
TEOpPEMBbI, CBOMCTBA B IPOIECCE IMOMCKA PEIICHHUS MaTeMaTUYeCKH
chOopMyTHpPOBaHHON MPOOJIEMBI, MOJEINUPOBATh peajbHBIC CUTyallMH Ha
SI3bIKE€ TEOMETPUH, UCCIEAOBATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BaHUEM
FCOMETPUYECKUX TMOHSITUH M TEopeM, ammapara anreOpbl, pelarhb
MPaKTUYECKUE 3a/JauM, CBSI3aHHBIE C HAXOXKJACHUEM T'€OMETPUUYECKUX
BEJINYUH;



e UMETh TMPEJCTABICHUSI OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

n/n

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmmbl

KoaunuectBo
JacoB

DJIeKTpOHHBbIE (HU(PPOBHIE) 00pa3oBaTeIbHbIEC PEeCYPChI

Bcero Kountp
padoTsI

BBenenue B crepeoMeTpHio

23 1

https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya sozdaniya motivacii_k teme -
izobrazhenie prostanstvennyh_figur _na_ploskosti
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx https://resh.edu.ru/

B3aumHoe pacnosoxeHue NpsmMeIX B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx https://resh.edu.ru/
http://metodisty.ru/m/files/view/ugol mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol mezhdu_skrechivajuchimisya pryamymi_2013

01 20
http://metodisty.ru/m/files/view/rasstoyanie _mezhdu_skrechivajuchimisya pryamymi

[TapaninenbHOCTb NPAMBIX U INIOCKOCTEN B
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http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx https://resh.edu.ru/

[lepneHMKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE

25

https://resh.edu.ru/ http://metodisty.ru/m/files/view/geom 10

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

http://metodisty.ru/m/files/view/postroenie sechenii mnogogrannikov

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

5 VYTIIBI 1 paccTOSTHUS

16

http://geometry2006.narod.ru/Lessons/10-11/16a.pptx https://resh.edu.ru/

http://geometry2006.narod.ru/Lessons/10-11/16d.pptx

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

http://geometry2006.narod.ru/Lessons/10-11/20f.pptx

6 MHororpaHHUKH

https://resh.edu.ru/ http://geometry2006.narod.ru/Lessons/10-11/24.pptx

http://geometry2006.narod.ru/Lessons/10-11/27a.pptx

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

7 BekTopsl B mpocTpaHcTBE

12

http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

http://geometry2006.narod.ru/Lessons/10-11/9b.pptx https://resh.edu.ru/

IToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTH3aIis 3HAHUH

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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11 KVIACC

KoanyecTBO DJIeKTpOHHBbIE (HU(PPOBHIE) 00pa3oBaTeIbHBIE PECYPChI
Ne HanmeHoBaHMe pa3je/ioB U TeM
4acoB
n/n NPOrpamMMbl
Bceero KonTp
padoTsl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpeHue, 0600IIEHNE U 15 1
CHCTEMaTH3alMs 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaan moBepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEN
6 JIBrokeHUS 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5
CHUCTEeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 3
[TPOT'PAMME




IHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoanuecTBO DuekTpoHHbIE (U] POBLIE) 00pa3oBaTe/bHbIE pecypchl
N 4acoB
n/ Tema ypoka
Kontp
1| Bcero
pao
https://resh.edu.ru/subject/lesson/4756/
1 OcHoBHBIE TIpaBUiIa H300paKEHUS HA PUCYHKE TIOCKOCTH, 1 http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdani
napajuleNbHbIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka ya_motivacii_k_teme_-
izobrazhenie_prostanstvennyh figur_na_ploskosti
[TonATHA cTrepeomMeTpun: TOUKA, IpsMasi, IIIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE MpaBUIIa U300paKEHHs Ha PUCYHKE https://resh.edu.ru/subject/lesson/4756/
2 1 .
IJI0CKOCTH, MapaIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
OTpe3Ka
[Tonatusa: nepecekaronuecs MIOCKOCTH, EPECEKAOIINECS http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
3 1 .
psIMast U IJIOCKOCTh; OJIYIIPOCTPAHCTBO http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
[Tonatus: nepecekaronmecs MIOCKOCTH, EPECEKArONIUECs
4 P B P B 1 http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
psiMast ¥ IJI0OCKOCTh; OJIYIIPOCTPAHCTBO
MHororpaHHUKH, U300pa>keHUe MPOCTEHITNX
5 P P P 1 http://geometry2006.narod.ru/Lessons/10-11/1.pptx
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHMKH, 1300paKeHne MPOCTEHIINX
6 P P P 1 http://geometry2006.narod.ru/Lessons/10-11/2.pptx
MIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLUIUX O0OBEKTOB
AKCHOMBI CTEPEOMETPUHM U TIEPBBIE CIEACTBUS U3 HUX http://geometry2006.narod.ru/Lessons/10-11/1.pptx
AKCHOMBI CTEPEOMETPUHM U TIEPBBIE CIEACTBUS U3 HUX 1 http://geometry2006.narod.ru/Lessons/10-11/1.pptx
9 AKCHOMBI CTEPEOMETPHH U TEepBbIE ClieACTBUS U3 HUX. CrIocoObI 1 https://resh.edu.ru/subject/lesson/4912/
3a7laHus IPSIMBIX U IUI0CKOCTel B mpocTpaHcTBe. O003HAUEHMS http://metodisty.ru/m/files/view/zadachi_na_postroenie_sec



https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov

IPSIMBIX U IUNIOCKOCTEN

henii_mnogogrannikov

10

N3o06pakenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPBIE
IPOXOJAT Yepes ux péopa. M3zo0paxeHue nepecedeHus
IIOJIY4EHHBIX IUIOCKOCTEMN. PackpammmBanue NoCTpOEHHBIX
CEYECHMI Pa3HbIMU LIBETAMHU

https://resh.edu.ru/subject/lesson/4756/

11

N300paxkenue ceueHnil mupamuabl, Kyda v pu3Mbl, KOTOPbIE
MPOXOJAT yepe3 ux péopa. M3o0pakeHue nepecedeHus
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEYECHMI pa3HbIMM LIBETaMU

https://resh.edu.ru/subject/lesson/4912/

12

N300paxkenue ceueHnil mupamuabl, Kyda v pu3Mbl, KOTOPbIE
MPOXOAT Yepe3 ux péopa. M3o0pakeHne nepecedeHus
MTOJTY4YEHHBIX IUIOCKOCTEN. PackpammBanmue NOCTPOEHHBIX
CCUYCHUH Pa3HBIMU LIBETAMU

https://resh.edu.ru/subject/lesson/4912/

13

N3obpaxenune ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPbIE
MPOXOAT Yepe3 ux péopa. Mzo0pakeHne nepecedcHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpanmBanue moCcTpOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

https://resh.edu.ru/subject/lesson/4912/

14

Merto cnenoB s TOCTPOSHUS CEUYCHUI

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

15

Mertona cnenoB uist mocTpoeHus ceuenuii. CBoiicTBa
MEePECCUCHHUH MPSIMBIX U TUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

16

Merton cnenoB uis mocTpoeHus ceuenuii. CpoiicTpa
MEePECCYCHHUH MPSIMBIX U TUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

17

[TocTpoenue ceuenuil B nmupamuze, Kyoe 1o TpéM ToOUKaM Ha
péopax. Co3iaHre BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB
IIOCTPOCHHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

18

[TocTpoenue ceuenuil B nmupamuze, Kyoe 1o TpémM ToUKaM Ha
pébpax. Co3aHre BEIHOCHBIX YEPTEkKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx



http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

[TocTtpoenue ceuenuii B nupamuze, Kyoe 1mo Tpém ToukaM Ha

19 pe€opax. Co3nanne BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
MOCTPOCHUS
[TocTpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha
20 pe€opax. Co3nanne BRIHOCHBIX YEPTEIKEH U 3aIUCh IaroB http://geometry2006.narod.ru/Lessons/10-11/15e.pp
MMOCTPOCHUS
IToBTOpeHue mianumeTpun: TeopeMa 0 NPOHOPIIMOHATBHBIX
21 P P P poroph https://resh.edu.ru/
otpeskax. [loobue TpeyronbHUKOB
[ToBTopenue nmnanumetpun: Teopema Menenas. PacueTsl B
22 CEYECHMAX Ha BBIHOCHBIX uepTexax. Mcropus pa3BuTus https://resh.edu.ru/
MJIAHUMETPUHU U CTEPEOMETPUH
23 KonTponsnas pabora "Akcuomsl crepeomerpun. Ceuenus"
B3anmHoe pacnonokeHue npsMbIX B TPOCTPAHCTBE.
o4 CKDeLIMBAIOLIEC ThsMbie. TIDH3HAKH CKDOLINBAIOLIIXCS http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
petl Hl P P petl B http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
npsameix. [lapannenbHbie NpsMbIE B TPOCTPAHCTBE
TeopeMa o CyleCTBOBAaHUU Y €IUHCTBEHHOCTHU MPAMOM
napajjIeIbHOM JaHHOM IPSIMOM, TPOXOIAIISH Yepe3 TOUK
25 P ! PANIOH, TIPOOBITHEN 1D Y https://resh.edu.ru/
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOW npsamoil. Jlemma o
MEePECEUCHUH TTapaslICIbHBIX MPSIMbBIX MJIOCKOCTHIO
[TapannensHOCTh TpeX NMpsMBIX. Teopema o TpEX nmapamuiebHbIX
26 P pex ip P P P https://resh.edu.ru/
npsAMBIX. TeopeMa 0 CKpeIMBAIOIINXCS TPSAMbBIX
[TapannensHoe npoektupoBanue. OCHOBHBIE CBOMCTBA ) ) ) .
P P P http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_p
27 napajiesIbHOro MpoeKTUpoBaHus. M3o00paxkeHue pa3HbIX GUTyp .
. loskostju
B MapaJuieIbHON MPOEKIUU
28 LenTpanbHas nmpoekus. Yroy ¢ COHapaBJICHHBIMA CTOPOHAMH. http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuc
Yron Mexay npsMbIMU himisya_pryamymi_2013_01 20
29 3amauu Ha JI0Ka3aTeJIbCTBO U MCCIIeJOBaHHE, CBI3aHHBIE C http://metodisty.ru/m/files/view/rasstoyanie _mezhdu_skrec

PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

hivajuchimisya pryamymi



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pp
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https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
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http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi

[TonsTHA: mapaJUIETBHOCTD NPSIMOM U TVIOCKOCTH B

30 npocrtpanctse. [Ipu3Hak mapamuieTbHOCTH IPSIMOU | IIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
CpoiicTBa napayuieaIbHOCTH IPSIMOM U INIOCKOCTH
I'eomeTrpuueckre 3a1auy Ha BBIYUCIIEHUE U JI0KA3aTEIbCTBO,

31 CBS3aHHBIE C MAPAJUIEIBHOCTBIO NPSMBIX U INIOCKOCTEN B http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
MIPOCTPAHCTBE

32 Hocrpoetue ceuerns, np OXOMHIEFO qepe:v«; )IaHH}iIO MpAMYIO Hi http://geometry2006.narod.ru/Lessons/10-11/12.pptx
4yepTeke U MapajljIesIbHOro Apyrou npsimoid. Pacuér oTHomenuit
[TapannenpHas mpoeKLys, IPUMEHEHUE JIs1 TOCTPOCHUS

33 cedeHunil kyda u nmapaurenenwunena. CBOHCTBa MapasuIeeuIe/1a http://geometry2006.narod.ru/Lessons/10-11/13.pptx
Y TIPU3MBI

34 Hapameﬂva BIC TIOCKOCTH. [IpH3HAKH Mapa e bHOCTH JBYX http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
IIJIOCKOCTEMN
Teopema 0 mapanienbHOCTH U €JUHCTBEHHOCTH TUIOCKOCTH,

35 MPOXOJAIICH Yepe3 TOUKY, He MPUHAICIKAIITYIO JTaHHOU http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
IIJIOCKOCTH U CIIEJICTBUS U3 HEE
CBoiicTBa napaJyieIbHbIX IUIOCKOCTEN: 0 NapaJIEIbHOCTH

36 MPSAMBIX MIEPECEUCHUS MTPU MEPECCUCHUH ABYX MapaJJICIbHbIX https://resh.edu.ru/
IJIOCKOCTEH TpeThen
CpoiicTBa mapasuieIbHbIX MIIOCKOCTEN: 00 0Tpe3Kax

37 MApAIICIBHRIX TIPAMBIX, 3ammqéHHH“X MO HapaILTCIBHbIMA http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
IJIOCKOCTSIMU; O MIEPECEUYEHUH MTPSMOU C IBYMs MapajlieIbHbIMU
IIJIOCKOCTSIMHU

38 IToBTOpenue: Teopema [Iugaropa Ha mIockocTu https://resh.edu.ru/

39 IToBTOpEHMUE: TPUTOHOMETPUS MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA https://resh.edu.ru/

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO NapaljieNenuneaa https://resh.edu.ru/

41 Brruncnenue JUIMH OTPE3KOB B KyOe M MPSMOYTOJIbHOM httos://resh.edu.ru/

napaJjiieJICuIcac
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http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://resh.edu.ru/
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[TepieHAMKYNAPHOCTD MPSIMOM U TIOCKOCTHU. [Ipr3Hak

42 . http://metodisty.ru/m/files/view/geom_10
MEePIEHIUKYIIIPHOCTH MPSAMOU U TIOCKOCTH
IlepenmuKynsIpHOCTH MPSAMOM 1 mockocTH. [Ipn3Hak
43 PHICHAMIYIAD p . p http://geometry2006.narod.ru/L essons/10-11/17a.pptx
MEePIEHIUKYIISIPHOCTH MPSAMOM U TUIOCKOCTH
Teopema 0 CyIIeCTBOBaHUH M €IMHCTBEHHOCTH MPSIMOH,
44 MPOXOISIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIEHANKYISIPHON K http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
IUIOCKOCTH
IInockocTH ¥ nepneHANKYISIPHBIE UM IPSIMBIC B
45 PHCHMKYJIAD p https://resh.edu.ru/
MHOTOTpaHHUKAX
IInockocTH M nepHneHAUKYISIPHBIE UM IPSIMBIE B
46 PHCHHMKYJIAD p https://resh.edu.ru/
MHOTOTpaHHUKAX
Ilepnennukynsap u HakionHas. [locTpoenne nepneHAUKYIIpa U3
a7 PHCHIHIYIAD P PHCHIMIYIAD http://geometry2006.narod.ru/Lessons/10-11/18.pptx
TOYKH Ha MPAMYIO
Ilepnenmukyisp 1 HakaoHHas. [locTpoenne mepneHaNKYIIsIpa u3
48 PHCHIIIYIAD P PHCHIMIYIAD http://geometry2006.narod.ru/Lessons/10-11/18.pptx
TOYKH Ha MPAMYIO
49 Teopema o Tpéx nepneHANKYIsApax (MpsMast u 0OpaTHas) https://resh.edu.ru/
50 Teopema o Tpéx nepneHANKYIsApax (MpsMast 1 0OpaTHas) https://resh.edu.ru/
51 Yroa Mexay CKpeluBatoIMMUCS TPIMbIMHU https://resh.edu.ru/
Ilonck mepneHAMKYJISPHBIX OPAMBIX C ITIOMOIIBIO
52 PHCHMKYIIAP p . B https://resh.edu.ru/
MEePIEHANKYJIAPHBIX IJTIOCKOCTEN
53 OpTOroHanbHO€ MPOEKTUPOBAHUE http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
54 [TocTpoenue ceuenwuii Kyoa, MPU3MBbI, TPABUILHOM MUPAMUJIBI C http://metodisty.ru/m/files/view/postroenie_sechenii_mnog
MIOMOIIBIO OPTOTOHAILHON MPOEKIINU ogrannikov
ITocTpoenune ceueHuii Kyoa, MPU3MbI, IPABUILHOM MTHPAMHUIBI C
55 p Y N p p pamuz http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
MIOMOIIBIO OPTOTOHAILHON MPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIJIOCKOCTH.
56 P pocTp https://resh.edu.ru/

IInockoctu CI/IMMCTpI/Iﬁ B MHOI'OrpaHHUKax
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[Ipu3Hak nepneHauKyISpHOCTH IPIMOM U INIOCKOCTH KaK

57 https://resh.edu.ru/
CJIEJICTBHE CUMMETPUHU
IIpaBuinbHBIE MHOTOTPpAaHHUKHU. PacdyéT paccTOSHUI OT TOYKH JI0
58 P p p A http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
IUIOCKOCTH
IIpaBunbHBIE MHOTOTpaHHUKH. PacdyéT paccTOAHUI OT TOUKH JI0
59 P P p A http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
IUIOCKOCTH
Cr1oco0BI OIMYCTUTh MEPIEHANKYIIPBI: CAMMETPHS, CABUT TOUKHU
60 Y N p N FHKYIEAP p a http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
10 TapaJIIeTbHON MPSMOM
61 CrBur o HenapayIeNbHOU MPSMOM, U3MEHEHHE PaCCTOSTHUN https://resh.edu.ru/
62 KonTponbhas paborta "B3aumHoe pacnosoxeHne NpsMbIX U
IJTOCKOCTEN B MpOCTpaHcTBE"
[ToBTOpEHME: Yyroy MKy NMPSIMBIMA Ha TIJIOCKOCTH,
63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYrOJIbHUKE, TeOpeMa http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
KOCHUHYCOB
IToBTOpEHME: YTOJI MEXIY CKPEIIUBAIONUMHUCS IPSIMBIMHU B
64 P T Ay Cipett B P https://resh.edu.ru/
MPOCTPAHCTBE
I'eoMeTprueckre MeTOAbI BEIUUCIIEHHS yIiIa MEXKIY IPSIMBIMHA B
65 p a r Ay Tp http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
MHOTOTpaHHUKaX
BYrpaHHBIHA yroil. CBOMCTBO TUHEHHBIX YIJIOB ABYT'PAHHOTO
66 JByrp T yr ABYTP http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
yria
IlepnennukynsapHble IIOCKOCTH. CBOMCTBA B3aUMHO
67 PHCHIIKY AP . http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
MEePIEHIUKYJIAPHBIX IJTIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH IIIOCKOCTEH; TeopemMa o MpsMOoi
68 [epeCeUYCHUs ABYX IJIOCKOCTEN MEPIICHAUKYIISPHBIX TPETHEH https://resh.edu.ru/
ILIOCKOCTH
[IpssMOYTOABHBIN Hapajieaenuilea; Ky0; H3MEPEHN, CBOMCTBA
69 PAMOYT p b XY p https://resh.edu.ru/
MPSIMOYTOJIbHOTO MapasuielienuIeia
70 Teopema o0 aAuaroHany NpsMOYroJabHOTO IapalIeNICIIUAIIEe A U https://resh.edu.ru/
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CIICIICTBHUE U3 HEE

CrepeoMeTrpuueckre U NPUKIAAHbIE 3a]]a4l, CBA3aHHBIE CO

71 1 https://resh.edu.ru/
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U TNIOCKOCTH
[ToBTOpEeHME: CKpenuBaroIuecs npsMbie, NapajyiebHbIC
72 P PEIIIBATONICE TP P 1 hitps://resh.edu.ru/
MJIOCKOCTH B CTAHJAPTHBIX MHOTOTPAHHUKAX
[Tapa mapannenbHBIX TIOCKOCTEW Ha CKPEIIUBAIOIINXCS MPSMBIX,
73 pacCTOsIHUE MEKTY CKPEIIUBAIOIIMMHUCS MPSIMBIMU B IPOCTHIX 1 https://resh.edu.ru/
CUTYaIHIX
PaccrosiHmE OT TOUKM 10 TUIOCKOCTH, PACCTOSIHHE OT TMIPSIMOM 10
74 A P P A 1 http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
MJI0CKOCTH
Brruncnenue paccTosHU MEKTy CKPEITUBAOIINMUCS TPSIMBIMU
75 p I[uy pett B p 1 http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
C TIOMOIIBIO TEPIICHAUKYISIPHON TIOCKOCTH
TpéxrpanHblil yroJ, HEpaBEHCTBA AJISl TPEXTPAHHBIX YIJIOB.
76 Teopema IIudaropa, TeOpeMbl KOCHHYCOB U CHHYCOB JJISI 1 https://resh.edu.ru/
TpEXTPAHHOTO yria
DneMeHTHI chepUyecKoil FeOMETPHH: Ie0Ie3UYECKUe JIMHUU Ha
77 Gep P A 1 https://resh.edu.ru/
3emie
78 Kontponbnas padota "Yrisl u paccTosHus" 1 https://resh.edu.ru/
79 Cucremaru3zauus 3HaHUN "MHOTOTpaHHUK U €r0 3J1€MEHTHI" 1 https://resh.edu.ru/
80 [Tupamuna. Buasl nupamun. [paBunibHas nupamuaa 1 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
81 [Tpuszma. [Ipsimas u HaknoHHas npusMebl. [IpaBuibHas npusma 1 https://resh.edu.ru/
[Ipsimoii mapasenenumnes, mpsIMOYroJIbHBIN MapauieNenunesn,
82 P P Ao TPAMOYT P A 1 https://resh.edu.ru/
KyO
83 Beinykiible MHOrorpanHuku. Teopema Oitiiepa 1 https://resh.edu.ru/
84 Brinykneie MHOrorpannuku. Teopema Diinepa. [IpaBunbHbie 1 1 http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
[OJIyIIPABUIIbHBIE MHOTOIPAHHUKHU http://geometry2006.narod.ru/Lessons/10-11/28.pptx
85 KonTtposnpHas padota "MHOrorpanHuK" 1
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86 [TonsiTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1 http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

87 CymMa BEKTOpPOB 1 http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

88 PazHoCTh BEKTOpPOB 1 https://resh.edu.ru/

89 [TpaBwiio napasurenenuena 1 https://resh.edu.ru/

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/

o1 PasnoumeHne BEKTOpa 1Mo 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B 1 httos://resh.edu.ru/

OJTHO¥ IJIOCKOCTH

92 CkansipHO€ TIpOU3BE/ICHUE 1 https://resh.edu.ru/

93 Brruncnenue yria Mex1y BEKTOpaMH B IIPOCTPAHCTBE 1 https://resh.edu.ru/

94 [Ipocreiinmme 3a1a4u ¢ BEKTOpaMH 1 https://resh.edu.ru/

95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://resh.edu.ru/

96 [IpocTeitmme 3aqaun ¢ BEKTOpaMu 1 https://resh.edu.ru/

97 [IpocTeitmme 3a1a9u ¢ BEKTOpAMH 1

98 O0001IeHne U cucTeMaTU3alus 3HAHUH 1 https://resh.edu.ru/

99 O00011eHre U cUcTEMAaTU3aLMs] 3HAHUNA 1 https://resh.edu.ru/

10

0 Hrorosas koHTpoabHas paboTa 1 https://resh.edu.ru/

10

1 Hroropas koHTpoJIbHAs paboTa 1

10 .

5 O00011IeH1E U CUCTEMATH3ALMS 3HAHUI 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanuecTBO DuekTpoHHbIe (U] POBLIE) 00pa3oBaTe/ibHbIE pecypchl
Ne 4acoB
Tema ypoka
n/n Kontp
Bcero
pa6
1 [ToBTOpenue Temsl "KoopanHaTel BeKTOpa Ha MIIOCKOCTH U B 1
npocrpaHcTee”
2 [ToBTOpenue Temsl "CransipHOE TPOU3BEIEHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Beruncienre yria Mexay BEKTOPaMH B 1
IIPOCTpaHCTBE"
4 [ToBTOpeHune TeMbl "YpaBHEHUE TPSIMOM, TPOXOIAIIEH Yepe3 1
JIBE TOUKHU"
5 VYpaBHEHHE INTIOCKOCTH, HOPMaJlb, YPaBHEHHE IJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHHE ILTIOCKOCTH, HOPMaJlb, YPaBHEHUE IJIOCKOCTH B 1
OTpe3Kax
BekropHoe npousseneHue
JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE TPOTrpaMMHUPOBAHUE
JIuneliHbIe HEPABEHCTBA, JIMHEHMHOE TPOrpaMMHUPOBaAHUE
10 AHanuTHYEeCKUE METO/Ibl pacy€Ta yriia MeK1y NpsiIMbIMU B 1
MHOT'OTpaHHUKAX
11 AHaIUTHYECKUE METO/IBI pacuéTa yrila MeXy IJIOCKOCTSMH B 1
MHOTOI'paHHUKaX
12 ®opMyiia pacCTOSTHUSA OT TOYKH JI0 IUNIOCKOCTU B KOOPAMHATAX 1
13 HaxosxaeHue paccTOsHUI OT TOUKHU JI0 IIIOCKOCTH B KyOe
14 HaxosxieHne pacCTOSTHUM OT TOYKH JI0 IIJIOCKOCTH B




IIPaBUJIBHOM ITUPaAMUJIEC

15 KonTponsHas padora "AHanmuTryeckas reoMerpus’”

16 CedeHMsI MHOTOTPAHHHUKOB: CTaHAAPTHBIC MHOTOTPAHHUKHI

17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB

18 CedcHHsI MHOTOT'PAHHUKOB: CTaHIAPTHBIC TUIOCKOCTH,
MePECCUCHHUS TIPSMBIX U TUTOCKOCTEH

19 [TapanmnensHbIe MPSMBIC W TUIOCKOCTH: IMAPAJIICITBHBIC CEUCHUS

20 [TapamiensHbIe MPSAMBIC U TUIOCKOCTH: PACY€T OTHOIICHUN

21 [TapamiensHbIe MPSAMBIC W TUIOCKOCTH: YTIIBI MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
[TeprieHIUKYIIApHBIC IPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC TP

22 MEePIEHANKYIISPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPHH
MHOTOT'PaHHUKOB

93 [eprieH MKy pHBIE IPSIMBIE M TUIOCKOCTH: TEOpEMa O Tpex
MEePIICHANKYIISIpax

24 [eprieHAMKYIISAPHBIE IPSMBIE U IFIOCKOCTU: BBIYUCICHUS JITUH
B MHOTOTpaHHHKaX

o5 [ToBTOpEHUE: IIONIAIM MHOTOYTOJIBHUKOB, (DOPMYJTBI JIst
IJI0IA IeH, COOOpaKEHHS 110 100U

26 [ToBTOpEHUE: IIONIAIM MHOTOYTOJIBHUKOB, (POPMYJIBI JIst
TJI0IA IeH, COOOPaKEHHS 110 100Us

97 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYIIBI [T
rionaaen, cooopakxeHusl moa00ust

)8 [Tnomaau cedeHnii MHOTOTPaHHUKOB: TIONIAN TIOBEPXHOCTEMH,
paspe3aHusi Ha YacTH, COOOpaskeHuUs I0I00us

29 [Tnomaau cedeHniit MHOTOTPAaHHUKOB: TUIOIIAU TTOBEPXHOCTEH,

pa3pe3aHus Ha 4aCTH, COO6pa)KCHI/I$I HO)IO6I/IH




KonTtponsHas padota "[loBTOpeHrEe: MHOTOTPAaHHUKH, CEYCHUS

30 "
MHOTOTPaHHUKOB

31 O0BéM Tema. O0beM MPSMOYTOJIBHOTO TTapaJUICIISTHIIe 1A

32 3anaun 00 yaBoeHHH Ky0a, 0 KBaapaType Kyda; 0 TpUCEKIIUN
yria

33 CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO TapasuIeieuIe 1a

34 [IpuknanHeie 3a1a4n, CBsI3aHHBIE C BBIUMCIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TTapasuIeIeIIUIIe /1a

35 OO0BEM PSAMOY TIPU3MEI

36 CrepeoMeTpHYeCKHE 3aJIa4H, CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB NMPSAMOI TPU3MBI

37 [Ipuknagaeie 3a1a9u, CBSI3aHHBIE C 00BEMOM MPSIMOM MMPU3MBI

38 Brruncnenue 00EMOB TN ¢ MOMOIIBIO OTIPEICTIEHHOTO
uaTerpayia. O0bEM HAKIIOHHOW MPU3MBI

39 Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO ONPEAEIEHHOTO
unTerpana. O0bEM MUpaMu/Ibl

40 ®opmyna 06béma nupamuabl. OTHOLIEHHE 00BEMOB MTUPAMU/L C
o0IIUM YoM

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMU] C
o0LIUM yriom

42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOHW TIPU3MBI

43 CrepeoMeTpHuueckue 3a/1auu, CBI3aHHbIE C 00bEMaMU
MU PAMH/IBI

44 [Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C

00BEMOM HAKIIOHHOM MPU3MBI




[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3aHHBIE C

45 N
00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH

47 KonTtposnsHas padora "O6béM MHOTOrpaHHHUKA"

48 Hununapuyeckas MoBepXHOCTb, 00pa3yrolue
LUMIMHIPUYECKON TOBEPXHOCTH

49 Hunmuuap. [psamoit kpyrosoi nunusAp. Ilnomans noBepXHOCTH
HWIMHIpA

50 Konndeckas moBepXHOCTh, 00pa3yronue KOHUIECKON
noBepxHocth. Konyc

51 CedeHne KOHyca MITOCKOCThIO, MapaJIETbHON INIOCKOCTH
OCHOBaHUS

59 VYceuénnsriii konyc. M300paxeHnne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomanp 60KOBOY MOBEPXHOCTH H TIOJHOM TOBEPXHOCTH
KOHYyca

54 [Tnomanb 60KOBOY MOBEPXHOCTH M TMOJHOM MMOBEPXHOCTH
KOHYyca

55 CrepeomeTpuuecKkue 3aJ1a4u Ha JI0Ka3aTeIbCTBO U BBIUMCIICHUE,
MIOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

56 CrepeomeTpuueckue 3aJ1a4u Ha JI0Ka3aTeIbCTBO U BBIUMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C LIWJIMHAPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C LIWIMHAPOM

59 Coepa u map

50 [lepeceuenue cepsl 1 mapa c mwiockocteto. Kacanue mapa u

cdepsl II0CKOCThI0. Bua n n3o0paxenue mapa




[Mepeceuenue chepsl U mapa ¢ miockocThio. Kacanue mapa u

61 cdepbl TNIOCKOCThIO. By 1 n300paxenue mapa L

62 VYpasuenne chepsl. [Inomans cheps u e€ gacren 1

63 Cummerpus cdepsl 1 mapa 1
CrepeoMeTprYeCcKHe 3aJIa4H Ha JOKA3aTeIbCTBO M BHIYUCIICHUE,

64 CBSI3aHHBIE CO c(hepoit U mapom, MOCTPOCHUEM UX CEUCHHI 1
IJIOCKOCTBIO
CrepeoMeTprUYeCcKHe 33JIa4d Ha JOKA3aTeILCTBO U BEIYHCIICHUE,

65 CBsI3aHHBIE CO cepoi U MapoM, MOCTPOEHUEM UX CEUEHUI 1
IJIOCKOCTBIO

66 [TpuknamHbie 3a7a9u, CBSI3aHHBIE CO CEepoil U MIapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TJIOCKOCTH, BEIYHCIICHHS B 1
OKPY)KHOCTH, CTaHJAPTHBIC ITO100HSI

68 Paznuunple KOMOWHAIIMY TE BPAIICHUS] © MHOTOTPAHHUKOB 1

69 3amaun o Teme "Tena u MOBEPXHOCTH BpalieHus " 1

70 3amaun o Teme "Tena u moBEpXHOCTH BparieHus" 1

71 KontponbHas padoTa "Tena 1 mOBEpXHOCTH BpalieHUs" 1

72 O6beM mumuHApa. Teopema 06 00bEME MPSIMOTO MUITUHIPA 1

73 Berurcienue 00bEMOB TeJ ¢ IOMOIIBIO ONPEACAEHHOTO 1
unTerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckue 3a/1a4u, CBI3aHHbBIE C BBIYHCICHUEM 1
00BEMOB IUIUHAPA, KOHYCA

76 [Tpuknanueie 3ana4n o Teme "OOBEMBI U TIIOMIAAN 1
noBepxHocren ten"

77 O06BéM mapa u mapoBoro cekropa. Teopema 06 00bEMeE 11apa. 1

IInomans C(bepbl. CTCpeOMeTpI/IquKI/Ie 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMOB II1apa, MAapOBOTO CETMEHTA U IIAPOBOTO
CEKTOpa

[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3AHHBIE C

78 00BEMOM mapa u miomaasio cepsl. COOTHOMICHUS MEKIY
IJTOIIAIIMH TTIOBEPXHOCTEN U 00bEMaMH TTOI00HBIX TEIl
[Tono6HbIe Tena B mpocTpanctBe. M3Menenne o6béMa npu

79 nonoouu. CtepeoMeTpuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHUEM 00BEMOB TEJ U IUIOIIAIEH TOBEPXHOCTEH

80 KonTponsnas pabota "[1nomaayn noBepXHOCTH U 00bEMBI
KpyTJbIX Ten"

81 JIBukenus npoctpaHcTBa. OtobpaxkeHus. [[BrkeHus u
paBeHcTBO uryp. OOIIMe CBONWCTBA IBIKCHUM

82 Bupl nBukeHMil: napauienbHbIN NEPEHOC, [IEHTpaIbHAs
CUMMETpUS, 3epKajibHasi CAMMETPHS, IOBOPOT BOKPYT MPIMOM

83 [IpeobpazoBanus nomoous. [psimas u chepa Ditnepa

84 I'eomeTrpuueckue 3a1auy Ha TPUMEHEHUE IBUKEHUS

85 KontponbHas padoTa "BekTopsl B mpocTpancTse"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpun 10—11 kiaccoB, cucremaTusanus 3HaHUM:
"[TapannenbHOCTh NPSAMBIX M TJIOCKOCTEN B MpocTpaHcTBE"
O6o6maromniee noproperue 11 noHsITHI U METOJIOB Kypca

87 reomerpun 10—11 kinaccoB, cucremaTusanus 3HaHu: "BekTopbl
B IIpocTpaHcTee”

O6o6maromiee moBroperre 11 noHATHI 1 METOJIOB Kypca

88 reomerpun 10—11 kaccos, cuctemarusanys 3HaHUN: "BekTopsl
B IIpocTpaHcTBe"

89 Ob6o6maromiee noBroperre 11 moHsATHI 1 METOJOB Kypca

reomerpun 10—11 kiaccoB, cucremaruzanus 3HaHui: "OobemM




MHOTOTpaHHHUKa"

90

O6o6maromee noproperne 11 MOHITHI U METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemaruszanus 3HaHui: "OobeM
MHOTOIpaHHUKa"

91

O6o6maromee noproperne 11 MOHITHI U METOJIOB Kypca
reomerpun 10—11 kaccoB, cuctemaTu3anys 3HaHUMA:
"[Tmomaamn MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TeI"

92

O6o0matomiee nmoBropeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTuzanys 3HaHUM:
"[Tmommaamn MOBEPXHOCTH U 0OBEMBI KPYTIIBIX T

93

Wrorosas koHTposIbHAs paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUHT

96

Hcropus pa3BuTHs CTEpeOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOT MU

97

Hcropus pa3BuTHs CTEpeOMETPUH KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUH

98

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKU U €€ pOJib B
Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

100

Hcropus pazBuUTHS CTEPEOMETPHUH KaK HAYKU U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUI




Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

101 Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B
102 Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IMTPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JId YYEHUKA

* MaremaTtuka: anre6pa M Ha4dajla MaTCMaTHUYCCKOTI0 aHajJIn3a, rcOMCTPHL.
I'eometpus, 10-11 knaccel/ byty3os B.®., [Ipaconos B.B. noxa penakiueit
CanoBuuyero B.A., AkunonepHoe obmectBo «3narensctBo «IIpocsemienuey

* Maremartuka: anre6pa M Ha4dajla MaTCMAaTHYCCKOT'O aHaJIn3a, rCOMETpPUs.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO
<<H3I[&TCJIBCTBO <<HpOCB€H_IeHI/Ie»

* Maremaruka: ['eometpus, 11 kinacc/ Ilorockyes E.B., 3saBuy JI.1., O0mecTBO
C OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE O0IIECTBO
«M3parenscTBO «IIpocBemieHne

METOJINYECKHNE MATEPHAJIbBI IJIAA YYUTEJISA

reometpusi. 10-11 knaccel: yueOHUK 111 00111€00pa30BaTEIBHBIX YUPEKICHUMN
0a30BbIil U yrayosienHsii ypoBHu/M. I1pocsemnienue, 2021r.

auaakThaeckue Marepuaisl o reomerpun 10-11 kmace,JI.C. Atanacsan

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya sozdaniya motivacii_k teme_-
izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://geometry2006.narod.ru/Lessons/10-
11/3b.pptxhttp://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

https://resh.edu.ru/ http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol _mezhdu_skrechivajuchimisya_pryamymi_20
13 01 20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamy
mi

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx



http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.ppt
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx



PABOYASA ITPOTPAMMA
(ID 317299)
yuyeOHoOro npeamera
«BeposiTHOCTBL M CTATHCTHKA. YTJIy0JICHHbIH YPOBEHb»
st ooygaromuxcs 10-11 kimaccos
HHOACHUTEJIBHASA 3AIIUCKA
VYyeOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YrIyOIEHHOrO YpOBHS

ABIISICTCS TMPOJODKCHHEM M pPa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca
yriay0iaEHHOro YpOBHS Ha YPOBHE CpeJHEro oo1iero o0pazoBaHus. Y4eOHbII Kypc
npeaHa3HavYeH A1 (GOPMUPOBaHUsS y 00yUaONUXCS CTATHCTUYSCKONW KYJIbTYPHI U
TIOHMMaHUS POJIM TEOPUHU BEPOSTHOCTEH KaK MaTeMaTHUYECKOTO MHCTPYMEHTa IS
M3yYeHUs] CIIYYaillHbIX COOBITHIA, BEMUYMH M TpoleccoB. [lpu m3ydeHmm Kypca
o0oramiaroTcst MPEACTAaBICHUS OOydJalomMXCs O METOAaX HCCIeAOBaHUS
U3MEHYMBOTO MHpa, pa3BUBACTCA TMOHWMAHUE 3HAYUMOCTH M  OOIIHOCTH
MaTeMaTUYECKUX METOJIOB IMO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Conmepxanne ydeOHOro Kypca HaIlpaBJICHO Ha 3aKperuieHue 3HaHUH,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE NPEICTABIECHUN O CIydyaWHBIX BEJIMYMHAX U B3aMMOCBS3AX MEXKITY
HUMHU Ha BaXXHBIX NMPHUMEPAX, CIOKETHl KOTOPHIX MOUYEPHHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCA TIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOJECIIAX, UCTIOIb3YEMBIX
JUISET  ONMHMCAHMS  AHTPOMOMETPUUECKHMX M JeMorpadUyecKux  BEITUYHH,
NOTPEIIHOCTEN B pPa3iHYHbIE POJAa HU3MEPEHUSX, MIUTEIBHOCTH O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmecTBe. YueOHBIH Kypc sBiseTcs 0a30i I OCBOCHHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHEIMAIUCTaM HE TOJIbKO MHXKEHEPHBIX
CHELMATBHOCTEH, HO TaKXKe COLMAIBHBIX W TICHUXOJIOTUYECKUX, IOCKOIBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAYUTENbHON Mepe HCIONb3YIOT ammnapar
aHanm3a OoNbIIMX MAaHHBIX. LleHTpanbHyIO0 YacTh yueOHOro Kypca 3aHHUMAaeT
oOCyXXJeHHE 3aKOHa OOJBIIMX YHCeN — (PYHIAMEHTaJIbHOTO 3aKOHA MPHUPOJBHI,
MMEIOIIET0 MaTeMaTHIECKYI0 (popManu3aiuio.

B cootBeTcTBMM € yKa3aHHBIMHU LIEJISIMH B CTPYKType ydeOHOro Kypca
«BeposITHOCTP M CTaTUCTHKa» Ha YIrIayOJIEHHOM YpPOBHE BBIJCIIEHB OCHOBHBIC
coaepkaTenbHble TUHUM: «Cly4aiiHple COOBITUS U BepoATHOCTU» M «CiydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEI.

[ToMHMO OCHOBHBIX JMHUN B Y4EOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpadoB M TEOPHUH MHOXXECTB, HEOOXOAMMBIC [JIsl TOJIHOIEHHOTO OCBOCHHS
MaTepuana JaHHOTO y4eOHOro Kypca M CMEXHBIX MAaTEMaTHYEeCKHX Y4eOHBIX
KypPCOB.



Conepxanue nuHuM «CiaydallHble COOBITUSI M BEPOSTHOCTU»  CIIYXKHUT
OCHOBOM JJis1 (hOpMUpOBaHUS TPEACTABICHUI O pacHpeieieHUH BEPOATHOCTEH
MEXKY 3HAUYCHUSAMMU CIIyYalHbIX BEJIUYHUH. BaKHYI0 4acTh B 3TOU COAEPIKATEIBLHON
JIMHUU 3aHUMAET U3YUEHUE TEOMETPUIECKOTr0 1 OMHOMUAIBLHOTO pacipeieiieHui 1
3HAKOMCTBO C HUX HENPEPHIBHBIMHU AHAJIOTaMU — MOKAa3aTEIbHbIM U HOPMAaJIbHBIM
pacrpeneneHus I MHy.

Tembl, CBsSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMU BEJIMYMHAMHU U
pacrpesielIeHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalomMXCS Ha ONUCAHUM U
U3YUYEHUHU CIIyYalHbBIX SIBJICHUW C MOMOIIbI0 HEMPEPhIBHBIX PyHKIMI. OCHOBHOE
BHUMAHHE yAEISAETCS MOKA3aTeIIbHOMY U HOPMAJIIBHOMY PacCIpe/IeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXIY CIy4yalHbIMM BEJIMYMHAMM W OINKHCAHUE ITOM CBSI3M C TOMOIIBIO
KO3 PUIMEeHTa KOPPENSlMK M €ro BBIOOPOYHOrO0 aHajora. OTH DJIEMEHTHI
coep KaHUs pa3BUBAIOT TeMY «JluarpaMmbl paccerBaHUs», U3YUYCHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINHUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaumH »sneMeHT  colepXkaHusA, KOTOpPBIM  Mpeajaraercs  Ha
O03HAaKOMHUTEJIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITH, HACTYNAIONIMX B €UHUILY BpeMeHH. O3HAKOMIIEHHE C paclpeieieHHeM
BEPOATHOCTEH KOJIUYECTBA TAKUX COOBITUI HOCHUT pPa3BUBAIOLIMN XapakTep H
ABIIAETCS aKTyaJlbHBIM JJIA OYIyIIUX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANbHOCTH, CBA3aHHBIE C OOINECTBEHHBIMH HAayKaMH, TICHUXOJOTHEH U
yIPaBICHUEM.

Ha wusydyenue yueOHOoro xypca «BeposiTHocTh u cTatucThKay Ha
yrayoJiecHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 wgaca (1 yac B
Henemo), B 11 knacce — 34 yaca (1 gac B Hezpeno).

COAEPKXAHUE OBYUEHUASA
10 KJIACC

I'pad, cBsazubIii Tpad, mytu B rpade: nukisl 1 nenu. CteneHb (BaJICHTHOCTH)
BepmHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnydaliHbIe SKCTIEPUMEHTHI (OTIBITHI) M CIIy4alHbIE COOBITHS. DJIeMEHTapHbIC
coObITHs (MCXOJBI). BeposATHOCTH CaydalHOro cOOBITHS. BIM30CTh YacTOTHI |
BEPOSITHOCTH  coObITHIL.  CnydailHble  ONBITBI €  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepauuu HajJ COOBITUSIMU: MIEpeceUeHUE, 00beIMHEHUE, POTUBOIOIOKHbIE
coObITud. Juarpammsl Ditniepa. @opmyna CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiydailHOTO
skcniepumenTa. Gopmyna nomHou BepositTHocTH. Popmyna baiieca. He3aBucumele
COOBITHUSI.



bunapHbIil ciydaiiHblil ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ncnbiTanus. Cepus HE3aBUCHUMBIX UCIBITAHUM 10 TIepBOro ycnexa. [lepectaHoBKuU
u (¢akropuan. Yucno coueranuii. TpeyronpHuk Ilackans. dopmyna OuHOMA
HprotoHa.

Cepusi He3zaBUCUMBIX ucnbiTaHuM bepnymnu. CiydaiiHslii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyvaitnas  BennuuHa. Pacnpenenenne  BepoATHocTe.  [{uarpamma
pacnpenenenud. Onepanuu HaJl Cly4yalHbIMU BeIMUMHAMU. buHapHas ciydaitHas
BenuuuHa. llpumepsl pacnpeneneHuil, B TOM YHCIE€ TEOMETPUUYECKOE U
OMHOMUAJILHOE.

11 KJIACC

CoBMeCTHOE pachpenesieHHe JBYX CiydalHbIX BenuuuH. HeszaBucumele
CIIy4ailHbI€ BEJIMYMHBI.

MaremaTuyeckoe OXHAAHUE CIy4yalHOW BeNIMYUHBI (pacrupenereHus).
[Ipumepsl TPUMEHEHUS] MATEMAaTUYECKOrO OXHUJaHUsl (CTpaxoBaHUE, JOTEpes).
MaremaTideckoe OKujJaHhue OWHAPHOW CIydyalHOW BEJIWYMHBI. MaTeMaThueckoe
OXXKMJAHUE CYMMBI CIy4alHBIX BEIMYMH. MareMarudeckoe  OXHJIaHUe
reOMETPUYECKOT0 1 OMHOMHUATILHOTO pacTpeIeIeHH.

Juciepcuss ¥ CTaHAApPTHOE  OTKIOHEHWE  CIIy4YalHOW  BEJIUYUHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CITy4ailHOW BeIMYMHBL. MaTeMaThuieckoe
OXXUJAHUE IIPOM3BEICHUS U JUCIEPCUS CYMMBI HE3aBUCUMBIX CIy4alHBIX
BenuuuH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pacnpenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

HepaBenctBo YeoniméBa. Teopema UeOnmméBa. Teopema bepuymnu. 3akon
Oonmpmmx  yuced.  BpIOOpOUHBIE  MeTOA — WccienoBaHWMA.  BeiOopouHbIe
xapakTepucTuku. OleHHBaHUE BEPOSITHOCTA COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
IIpoBepka NpoCTENIINX TUNIOTE3 C TOMOILIBIO U3YUYEHHBIX pACIIPEACICHUN.

HenpepriBHble ciyuaiinble BenuuuHbl. [Ipumeppl. DyHKOHMS ILIOTHOCTH
BEPOATHOCTU paclpelesicHus. PaBHOMEpHOE paclpelelieHue M €ro CBOWCTBA.
3amaun, NpUBOJISIIKE K MOKA3aTEIbHOMY paclpeiesIeHHI0. 3aauu, TPUBOASIINE K
HOPMAJIBHOMY pacnpeaeeHuro. OyHKIMA IJIOTHOCTH BEPOATHOCTH
MOKA3aTeIbHOTO pachpeneseHus, GyHKIIUS MIOTHOCTH BEPOSTHOCTH HOPMAJIHHOTO
pacnpenenenua. OyHKIHS IIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PaCHpPEACIIEHNUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3AaBHUCUMBIX  COOBITUM.  3agauw,
MpUBOAsIIIME K pactpenenenuto [lyaccona.

KoBapuamuss aByx ciaywaiiHbix BenuuuH. KoadduuueHt nuHeiHoM
koppessiuu.  CoBMecTHble  HAOJIOACHUST  ABYX  BEJIWYUH. BbIOOpOUHBIN



kod(ppunreHT koppensnuu. Paznuune Mexay JUHEHHON CBS3bI0 U MPUYUHHO-
CJIEACTBEHHOM CBA3bI0. JIMHENHasA perpeccusi, METOl HAaUMEHBIIUX KBaJIpPaTOB.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSAA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATHCTHUKA» (YIJYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOIO  WJI€Ha  pPOCCUHCKOro  0OIlecTBa,  MpPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GyHKIUSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE D3THUX JOCTIKEHUW B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAyKl U JEATEJIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOUICHHE K MHUpPY, BKIIOYAs J3CTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PaCCyKICHUN, BOCTIPHUHUMYHUBOCTD
K MaTeMaTUYECKUM aCIIEKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
WHTEpEcax 3JI0pOBOTO 1 6€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTAaHHWE, COATAHCUPOBAHHBIM PEKUM 3aHITHH WU
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
[IPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHON ESITENBHOCTBIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  MPOdECCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIE >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATIbHOU
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TFOTOBHOCTh OCYIIECTBJIATH IPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
O3HaBaTeJIbHbI¢ YHMBEPCAJIbHbIEe Y4eOHbIC 1eCTBUS

ba3oBble Jornueckue aeicTBuU:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI IO pPE3yjibTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeAcTaBICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KommyHukaTuBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUS

OO01menue:

BOCIIPUHHUMATH U (DOPMYITUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSMU U
HenssMH OOILIEHUsI, SCHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3pPEHHS B
YCTHBIX W NHACBMEHHBIX TEKCTaX, JaBaTh HOSICHEHUS IO XOAY PEUICHUS 3a/lauH,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3yJIbTaT;

B X0/1e OOCYXKIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEeMBl,
npo0sieMbl, pemaeMol 3aJaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IIOMCK
pELICHMs], COINOCTABIATh CBOM CYXACHHUS C CYXKICHUSAMU JPYIMX YYaCTHHKOB
auainora, oOHapyKMBaTh pas3jInuyMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(GopMyTUpOBaTH Pa3HOIIACHUS, CBOU BO3PAKECHHUS,

IPEICTABIATh PE3YyJAbTaThl PEIICHUS 3aJ1auM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
IIPOEKTA, CAaMOCTOATEIBHO BbIOMPATH (hOpMAT BBICTYIUIEHHUS C Y4ETOM 3a1ad
MIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaibHbIe YUeOHbIE AelicTBUS

Camoopranuszanus:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHbIH HHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  [IO3HABATEIILHOM  peduiekcuM Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHDKCHUST WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB ACSATEILHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWBHUIYaTbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W WHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOW JEUCTBUA C APYTMMH YJIE€HAMH KOMaHIbl, OLIEHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBSI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4alHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4yalHOrO  ONbITa, HAaXOAUTh BEPOSITHOCTH COOBITUM B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaxoJUTh U (HOPMYIUPOBATH COOBITHS: MIepeceueHre, OObEIUHEHHE AaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diinepa, KOOPJUHATHYIO MPSIMYIO JUIsl PEILICHMs 3aJa4, MOoJb30BaThes (opmynoin
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEpPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHUMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITMA C TMOMOLIBIO MpaBWJIa YMHOXKEHHUS, JIepeBa
CIIy4ailHOTO OMbITa, MCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHun 3ajad, onpeaessiTh HE3aBUCUMOCTb COOBITHI 10 (popmyne u
10 OpraHU3alUU CIy4alHOTO IKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHblE KOMOWHATOpPHBIE (OPMYJNBI ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, pPEUICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMH: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniblTaHue), ycrex W Heyjaya, He3aBUCHUMbIE HCIBITAHMS, CepUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEpUU HUCIBITAHUW 1O TMEpPBOrO ycrlexa, B
CepuM UCTbITaHUI bepHyNH, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas cliydyaiilHas BeJlWYHHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

ONEPHUPOBATH TOHATUSMU: COBMECTHOE paCIpEEICHUE ABYX CIy4ailHbIX
BEJIMYMH, UCIOJB30BaTh TaOJIUIly COBMECTHOTO paCIpeeNieHUs ABYX CIydalHBIX
BEJIMYUH JUIsl BBIICJICHHUS PACHPENENICHUS KaXIOH BEJIWYUHBI, OINpPEACICHUS
HE3aBUCHUMOCTH CIIyYallHbIX BEJIMYHH;

CBOOOJTHO OTEPUPOBAThH MOHATUEM MATEMATHUYECKOTO OKUIAHUS CIy4alHON
BEJIMYUHBI (pacupenesieHns]), IPUMEHATh CBOMCTBA MAaTEMATHYECKOTO OXUIAHUS
IpU PEIICHUH 3a7a4, BBIUUCIATH MaTEMaTHYECKOE OXuAaHWe OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO PACIIPENECICHUN;

CBOOO/IHO ONEpUpPOBaTh MOHATHUSMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA JIUCIEPCUU CIIYYaHHOW BEIWYMHBI
(pactipenenieHrsl) NMpU PEIIEHUM 3a]a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 M OMHOMHAIILHOTO paclpeiesieHuH;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BBHIOOPKE U OLIEHHWBATh
XApAaKTEpPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX IO BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBATh BEPOSATHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTATUCTUYECKHUE TUIIOTESBI, NTOJIb3YSACh N3YUECHHBIMU PACIIPEACICHUAMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTtBO DJIeKTpOHHBbIE (HU(PPOBHIE) 00pa3oBaTeIbHBIEC PEeCYPChI
Ne HanmeHoBaHMe pa3je/ioB U TeM
yacoB
n/n NPOrpamMMbl
Bcero Kountp
padoThI
https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
1 DneMeHTHI Teopuu TpadoB 3
https://www.yaklass.ru
5 CrnydaifHble OTIBITHI, CITyYaifHbIC COOBITHS 3 https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
Y BEPOSITHOCTH COOBITHIA https://www.yaklass.ru
Omneparuu HaJ MHOXKECTBAMH U
3 coopITusMu. ClI0KEHHUE U YMHOKEHHE 5 https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTb. https://www.yaklass.ru
HezaBucumbie coOBITHS
https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
4 DneMeHThl KOMOWHATOPUKH 4 1
https://www.yaklass.ru
Cepun nocien0BaTEIbHbIX UCITBITAHUMN. .
. . https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
5 Ucnbitanus beprymmu. CrydaifHbIi 5
N https://www.yaklass.ru
BBIOOD M3 KOHEYHON COBOKYITHOCTH
. https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
6 CrnyuaiiHble BEJIMYMHBI U pacpeiesIeHUs 14 1
https://www.yaklass.ru
OBILIEE KOJIMYECTBO YACOB I1O 34 5
I[TPOTPAMME



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/

11 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM KosmnuecTBo yacos
DJIeKTpoHHBbIE (HU(PPOBHIE) 00pa3oBaTebHbIE PecypChl
n/n NnporpaMmMabl Bcero Bcero
https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
1 3aK0oH OOJIBIIINX YHCEIT 5
https://www.yaklass.ru
. https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
2 DJIEMEHTHI MATEMATHYECKON CTATUCTHUKHU 6
https://www.yaklass.ru
HenpepbiBHBIE CiTydallHbIE BETMYHHBI .
https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
3 (pacmipeniesieHns ), TOKa3aTeIbHOE 4
https://www.yaklass.ru
HOPMaJIbHOE pacIpeieseHus
https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
4 Pacnpenenenne Ilyaccona 2
https://www.yaklass.ru
. https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
5 CBs13b MEXY CITYYaifHBIMH BETMYUHAMH 6
https://www.yaklass.ru
. https://ege.sdamgia.ru/, https://resh.edu.ru/, https://foxford.ru/,
6 O0001IeHre U cucTeMaTU3alus 3HAHUN 11 1
https://www.yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 34 1

I[TPOTPAMME



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo DuiekTpoHHbIE (U] POBBIE) 00pa3oBaTe/bHbIE pecypchl

Ne

o/ Tema ypoka 4acos

Kont
n Bcero P
pao
T'pah, cBs3HbIii rpad, MpeCTABICHHE 3a1a4H ¢ https://www.google.com/url?client=internal-element-cse

1 pao, pag, ip 1 https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-
MOMOMIEO rpada informatiki-7279381/graf-vidy-grafov-13573

https://www.google.com/url?client=internal-element-cse

9 Crenens (BasieHTHOCTD) BepiiuHkbL. [1yTh B rpade. 1 https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-
Lenu ¥ IUKIIE] informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-

96bf-118bd5ad39a4
3 I'padsr Ha mmockocTH. JlepeBo cirydaiitHOTO 1 https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-
IKCIIEPUMEHTA informatiki-7279381/ispolzovanie-grafov-pri-reshenii-zadach-13577
CtyuaitHble SKCIIEePHMEHTI (OMBIThI)  CIyUaiiHbIC https://resh.edu.ru/subject/lesson/4089/

4 gq 5 P 5 i 1 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-
cobBITHA. DnIeMeHTapHbIe COOBITH (MCXObI) veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
BeposTtHOCTB citydaitHOTO coOBITHS. BeposiTHOCTH

5 COOBITUH B OTIBITaX C PABHOBO3MOKHBIMH 1 https://resh.edu.ru/subject/lesson/4089/

ANIEeMEHTapPHBIMH COOBITUSIMHU

BeposTHocTh ciiyuaitHoro coObiTusi. BepositHocTn . .
5 COBLITHIL B OLLITAX ¢ DABHOBOIMOSKHLIMIL 1 https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-

p veroiatnostei-9277/veroiatnost-sobytiia-9278

AIIEMEHTAPHBIMU COOBITUSIMH

[lepeceuenne, 0ObeTMHEHIE MHOYKECTB U
7 COOBITUH, TPOTUBONOJIOKHBIE cOObITUA. DopMyna 1 https://resh.edu.ru/subject/lesson/5498/

CJIOKEHHUSI BEPOATHOCTEHN

N Y% .
8 CTOBHAA BeIV)OﬂTHOCTB MHO)KeHvHe 1 https://resh.edu.ru/subject/lesson/4064/

BeposiTHOCTE. DopMmyna ycIoBHON BEPOSITHOCTU



https://www.google.com/url?client=internal-element-cse
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573
https://www.google.com/url?client=internal-element-cse
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-96bf-118bd5ad39a4
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-96bf-118bd5ad39a4
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-96bf-118bd5ad39a4
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/ispolzovanie-grafov-pri-reshenii-zadach-13577
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/ispolzovanie-grafov-pri-reshenii-zadach-13577
https://resh.edu.ru/subject/lesson/4089/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://resh.edu.ru/subject/lesson/4089/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/4064/

VYcioBHas BEPOSITHOCTh. Y MHOKEHHE

9 N N https://resh.edu.ru/subject/lesson/4064/
BeposiTHOocTel. Dopmyra ycIoBHOU BEpOSATHOCTH
. https://intolimp.org/publication/priezientatsiia-formula-polnoi-
10 | dopmyia MOJHOMN BEPOSTHOCTH o -
vieroiatnosti.html
https://www.google.com/url?client=internal-element-cse
. https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-
11 | ®opwmyna baiieca. HezaBucrumbie coObITHS - - - . ; i .
veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-
12797/re-832071h6-6815-450c-a8b2-04af5ef303e8
Kom0 ) .
12 OMDHHATOPHOE NPABIIIO YMHOMCHHA https://resh.edu.ru/subject/lesson/4028/
[lepecranoBku U (hakToprat
13 Yneno coteramit. Toevronsmik Tackais https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
m - Lpeyroi a kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489
14 | ®opmymna bunoma HeroToHa https://resh.edu.ru/subject/lesson/3841/
15 Kontponbras padota Nel: "I"padsi, BeposaTHOCTH,
MHOECTBa, KOMOWHATOpHKa"
bunapHbIi cydaitHBIN ONBIT (MCIIBITAHUE), YCIIEX
16 u Heynaya. HezaBucumele ucneitanus. Cepust
HE3aBHUCHUMBIX HCTIBITAHUN JIO TIEPBOTO yCIexa
Ce e 7| e .
17 PH HESABHCHMBIX HCIIBITATHI 1O TIEPBOTO https://lib.myschool.edu.ru/content/5049
ycrexa
18 Cepis He3aBHCHMbIX HCbITaHM BepHyILI https://resh.edu.ru/subject/lesson/5753/
p PHY. https://100task.ru/sample/59.aspx
19 | Cayuaiinblif BEIOOp U3 KOHEYHOI COBOKYITHOCTH https://resh.edu.ru/subject/lesson/3823/
20 [IpakTdeckas paboTa ¢ UCTIOIB30BAHHEM
AIIEKTPOHHBIX TAOJHUII
Cryuaiinas BenmamHa, Pacipeeienie https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
21 ya N ’ p matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-
BEPOATHOCTEI. /Lmarpanma pacTipe esieit 1f57e6cd-53ec-4d32-9ea2-134aec02¢49f
22 Onepanuu HaJ CllydallHBIMU BEJIMUYUHAMH. https://resh.edu.ru/subject/lesson/4733/



https://resh.edu.ru/subject/lesson/4064/
https://intolimp.org/publication/priezientatsiia-formula-polnoi-vieroiatnosti.html
https://intolimp.org/publication/priezientatsiia-formula-polnoi-vieroiatnosti.html
https://www.google.com/url?client=internal-element-cse
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/re-832071b6-6815-450c-a8b2-04af5ef303e8
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/re-832071b6-6815-450c-a8b2-04af5ef303e8
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/re-832071b6-6815-450c-a8b2-04af5ef303e8
https://resh.edu.ru/subject/lesson/4028/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489
https://resh.edu.ru/subject/lesson/3841/
https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/
https://100task.ru/sample/59.aspx
https://resh.edu.ru/subject/lesson/3823/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://resh.edu.ru/subject/lesson/4733/

IIpumepsl pactipenenennii. bunapHas ciaydaitHas
BEJINYMHA

I'eomerpuueckoe pacnpeneneHue. buHoMuanpsHOE

https://resh.edu.ru/subject/lesson/6019/

23 pacnpezenenue https://resh.edu.ru/subject/lesson/3863/
M N https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
aTeMaTUYECKOE OXKUIaHHE CITydalHOU ) ; o »
24 | emmaumn. CoBMECTHO® pacTIpeleeHHE ABYX matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-
. 920b5218-h761-4769-9074-4ee90f35f67f
CIIyHaMHBIX BTAHNH https://100task.ru/sample/111.aspx#contl
HesapHCHMEIE CIYNQIHEIC BEMIHIb. CBOHCTBA https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye ve
25 | MaremMaTH4YecKOoTo OKHAaHus. MaTeMaTH4ecKoe . i .
lichiny i_raspredeleniya prodolzhenie.pdf
OKHJaHre OMHApHOU cITyyailHOM BeTMYMHBI
26 Marematutieckoe oxuaaHne recheTpnqecxoro " https://resh.edu.ru/subject/lesson/4735/
OMHOMHAIBHOTO pacIpeeICHUMA
27 | Jlucmepens i cramaptHOe oTKTOHEHIE https://resh.edu.ru/subject/lesson/4734/
https://100task.ru/sample/112.aspx
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
28 Jucniepcusi OMHApHOW CIIy4ailHON BEJIUYHHBI. matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-b750fad7-
CaoiicTBa qucrepcuu €901-4358-a1f0-7e1b9e5eb8fc https://resh.edu.ru/subject/lesson/3489/
https://100task.ru/sample/116.aspx
MareMaTtnueckoe 0KUIaHUE MPOU3BEACHUS 1
29 | npucnepcHsi CyMMbI HE3aBUCHMBIX CITyJailHBIX https://resh.edu.ru/subject/lesson/3887/
BEIUYNH
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-
TpaKTiueckas padoTa ¢ HCMONb30BAHMEM matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbhbbd32d-
30 7325-428e-a188-708b0d1bdd10 https://www.yaklass.ru/p/algebra/l11-
SMEKTPOHHEIX TabIHN klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-
razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5hd
Jlucniepcusi OMHOMUATBHOTO PACIIPEICICHHUS.
31 | IIpaktuyeckas paboTa ¢ HCIOJIb30BaHHEM https://resh.edu.ru/subject/lesson/4238/

QJICKTPOHHBIX Ta6J'II/II_[



https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://100task.ru/sample/111.aspx#cont1
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/4734/
https://100task.ru/sample/112.aspx
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-b750fad7-c901-4358-a1f0-7e1b9e5eb8fc
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-b750fad7-c901-4358-a1f0-7e1b9e5eb8fc
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-b750fad7-c901-4358-a1f0-7e1b9e5eb8fc
https://resh.edu.ru/subject/lesson/3489/
https://100task.ru/sample/116.aspx
https://resh.edu.ru/subject/lesson/3887/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://resh.edu.ru/subject/lesson/4238/

32 | OO0oO0IIeHNE ¥ CHCTeMaTH3alKs 3HAaHUH 1 https://resh.edu.ru/subject/lesson/3898/
KonTpomnsnas padora Ne2: "Hcnbiranus
33 | bepuymwmu. CayJaifHble BETHUYUHBI U 1 https://resh.edu.ru/subject/lesson/4324/
pacnpeneneHus"
34 | OO0o006mieHre U CHCTEMAaTH3aLKUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
11 KIIACC
DJIeKTpOHHbIe (U POBHIE) 00pa3oBaTeIbHbIE PeCypChl
Ne Tema ypoka KoanuecTBo 4acos
n/n
Bcero | Koutp pad
H Yeb .T Yebd .T b .
1 CPABCHUTEO TIEOHIIIIERA. 1 E0peMa EORIIERA. | copeMa bepHyin 1 https://100task.ru/sample/72.aspx#contl
3aK0H OOJIBIITNX YHCEIT
HepaBenctBo UeOnmmena. Teopema UeoOnimena. Teopema be .
2 PABEHCTe PIED peM PR peMa bepHyILH 1 https://100task.ru/sample/72.aspx#cont2
3aK0H OOJIBIINX YHCEIT
Hepage Yeonimena. Teopema Yebrbimepa. Teopema be )
3 PABCHOTEO RIICEA. Lbopema RIERd, 1 E0poMa bepryii 1 https://100task.ru/sample/72.aspx#cont2
3aKk0oH OOJIBIINX YUCET
Br100poYHBIi METOT MCCIIEIOBAHMIA https://100task.ru/sample/72.aspx#cont2
5 [IpakTrueckas paboTa ¢ MCHOJb30BaHUEM DIICKTPOHHBIX TAOHI] 1 https://100task.ru/sample/72.aspx#cont3
I'enepanibHas COBOKYITHOCTH M Cly4aifHast BBIOOpKa. 3HAKOMCTBO C ) )
BBIGOPOUHBIMI XAPAKTEPHCTHKAMH. OLEHKA CPEAHEro i ANCIIEpCHH https://ptlab.mccme.ru/system/files/private/11 kla
6 P . P P ) p p 1 ss_modul_2_elementy matematicheskoy_statistik
reHepaTbHON COBOKYMHOCTHU C TIOMOIIIbIO BBIOOPOYHBIX odf
XapaKTePUCTHK
I'enepanbHas COBOKYITHOCTh M CIy4aiiHas BHIOOpKA. 3HAKOMCTBO C
7 BBIOOPOYHBIMU XapakTepucTukamu. OLeHKa CPEeTHETO U TUCTIEPCUU 1
reHepaTbHONW COBOKYMTHOCTH C TIOMOIIIbIO BBIOOPOUYHBIX
XapaKTePUCTHK



https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://100task.ru/sample/72.aspx#cont1
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont3
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf

8 OrneHMBaHUE BEPOATHOCTEH COOBITU 11O BHIOOPKE
9 CT&TI/ICTI/I‘-IGCK%?I runoresa. [IpoBepka npOCTeﬁvnmx THUIIOTE3 C http://mathorofi.ru/statisticheskie gipotezy. html
MTOMOIIIBIO0 CBOMCTB M3YYEHHBIX paclpeieICHUu
10 Craructuueckas runoresa. [I[poBepka npocTeliux rumnoTes ¢ http://mathprofi.ru/proverka_statisticheskih_gipot
MIOMOIIBIO CBOMCTB M3y4EHHBIX PACIPEEICHUN ez.html
11 | Ilpakrtuueckas paboTa ¢ UCHOJB30BAHUEM JIEKTPOHHBIX TaOIHUI]
12 [IpuMeps! HEPepBIBHBIX CIy4aiiHbIX BeIudnH. OyHKIMS
MJIOTHOCTU BEPOSITHOCTH
13 PaBHOMepHOE pacnipenenenue. [Ipumepsl 3a1a4, MpUBOASIMINX K
MOKa3aTeIbHOMY M K HOPMAIHbHOMY PacTpe/IeICHUSIM
14 | ®OyHKIMS TUIOTHOCTH BEPOSITHOCTH MOKA3aTEIBHOTO pacipeaesieHUs
15 | ®OyHKUMA MJIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacrpeiesieHus
16 [TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX cOOBITHIA. [IpuMep
3a/1auu, TpUBOAAILEH K pacnipenenenuto [lyaccona
17 | TIlpaktuueckas paboTa ¢ UCIOJB30BAHUEM AICKTPOHHBIX TaOIHI]
https://interneturok.ru/lesson/algebra/11-
klass/elementy-matematicheskoy-statistiki-
kombinatoriki-i-teorii-veroyatnosti/zavisimost-
18 KoBapuanus nByx cinydaiineix BenuuuH. KosddunueHnt sluchaynyh-velichin-profilnyy- _
KOPPETSIIIT uroven?utm_source=yandex utm_medium=cpc
utm_campaign=72136850
utm_content=14629084054 utm_term=
yclid=7069752666116325375#mediaplayer
19 | CoBmecTHbIe HAOMIOACHUS ABYX BEIUYNH
20 | Bor6opouHbIil KOAQPUIIHEHT KOppeEIILuU
21 Paznuuune Mexny TMHEHHON CBA3BIO U NIPUUUHHO-CIIEACTBEHHON
CBSI3bIO
22 | Jluneiinas perpeccus https://interneturok.ru/lesson/algebra/11-



http://mathprofi.ru/statisticheskie_gipotezy.html
http://mathprofi.ru/proverka_statisticheskih_gipotez.html
http://mathprofi.ru/proverka_statisticheskih_gipotez.html
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex

klass/elementy-matematicheskoy-statistiki-
kombinatoriki-i-teorii-veroyatnosti/zavisimost-
sluchaynyh-velichin-profilnyy-
uroven?utm_source=yandex

23 | IlpakTtmdeckas paboTa ¢ HCIIOJIB30BAHHEM ICKTPOHHBIX TAOJIHUIT 1
24 [IpencraBneHune JaHHBIX C TOMOIILIO TAOIHI] M TUATPAMM, 1
omucaTeNIbHas CTAaTUCTHKA
25 | OrBITHI ¢ PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH COOBITUSIMHU 1
26 | BerancneHue BeposSTHOCTEH COOBITHH C MPpUMEHEHHEM (HOpMyIT
27 Brruncnenue BeposiTHOCTEN COOBITUI C MPUMEHEHUEM IpapUUeCcKux 1
METOJIOB: KOOpJAMHATHAs MpsMast, IEPEBO, TUarpaMma Juiepa
28 | CiyuaitHple BEIMYMHBI U paCTIpeICICHUS 1
29 MareMatrnueckoe 0XKUIaHNE CIIydailHOW BEIMYMHBI 1
30 MareMaTrnueckoe 0XKUIaHNE CITyIallHOW BEIIMYUHBI 1
31 | KontponwsHas pabota: "BeposSTHOCTh U cTaTHCTHUKA" 1
39 Brruncnenue BeposiTHOCTEN COOBITUI C MpUMEHEHHEM (OpMYIT U 1
rpaduyecKux MEeTo0B
33 Brruncnenue BeposiTHOCTEN COOBITUI C MpUMEHEHHEM (OpMYIT U 1
rpaduyecKux METOJ0B
34 CnyyaiiHble BETUYUHBI U pacrpeeneHus. MaremaTuieckoe 1
OKUJaHHE CITYyYaiHOW BEJIMYHHBI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34



https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalu3a, reometpus, 10
knacc/ Kosznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noa penakuueit
Kosznosa B.B. u Hukutuna A.A., O0111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe cnoBo - yueOHUK»

* Martemaruka: anrebpa U Havajla MaTeMaTHYECKOTO aHau3a, reomeTpus, 11
knacc/ Kosznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noja penakuueit
Ko3znosa B.B. u Hukutuna A.A., O0111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe cI0BO - y4EOHUKY

* MaTtemaruka: anrebpa v Hauajga MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPHS.
Anrebpa 1 Hauaja MateMaTu4yeckoro ananusa (B 2 yactsax), 10 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hactes 2: MopakoBuu A.I'. u npyrue; noa
penakmueit Mopakosuda A.I'., O011eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HWHA»

* MaTtemaruka: anrebpa v Hauaja MaTeMaTHYECKOTO aHaJli3a, TEOMETPHSI.
Anrebpa 1 Hauajga MaTeMaTHYeCcKoro aHanusa (B 2 yactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hactes 2: MopakoBuu A.I'. u npyrue; noju
penakuueit Mopakosuya A.I'., OGIIECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO
«MOILL, MHEMO3HMHA»

* Maremaruka: anre6pa u Hayajaa MaTeMaTUYECKOTO aHaJIN3a, TEOMETPHSI.
Anre0pa 1 Hauaja MaTemMaTH4eckoro aHanusa, 10 kinacc/ Bunenkun H. 4.,
Npames-Mycatos O.C., HIBapudypa C.U., OG1iecTBoO ¢ OrpaHMuYeHHON
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA»

* Maremaruka: anre6pa v Hayajaa MaTeMaTUYECKOTO aHaJIN3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro aHanmsa, 10 kinacce/ Komsarun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKnimonepHoe 00111eCTBO
«M3parenscTBO «lIpocBemenue»

* Maremaruka: anre6pa u Hadajga MaTeMaTHUYECKOTO aHaln3a, TEOMETPHSI.
Anrebpa u Havaja MaremMaTudeckoro ananmsa, 10 kinacc/ Mypasun I'.K.,
Mypasuna O.B., O0uiecTBO ¢ OrpaHMuYE€HHON OTBETCTBEHHOCThIO «J[PODAy;
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemnienue»

* Maremaruka: anre6pa u Hadajga MaTEMaTHYECKOTO aHAIIi3a, T€OMETPHS.
Anre0pa u Hauajga MaTeMaTH4ecKoro ananusa, 10 kinacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemetnukoB H.H. u apyrue, AkiimonepHoe o011eCcTBO
«M3parenscTBO «lIpocBemenue
METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

Bbpoackuit N.JI., MemaBkuna O.C. BepositHOocTh 1 cTatuctuka. 10-11 knaccel.
[TnanupoBanue u npaktukym: [locodue nnsa yuurens. [locoOue npenHazHayeHo
JUTSl yUUTENIed MaTeMaTUKH, BIEPBbIE MPENOAAIONINX KYypC TEOPUH BEPOSITHOCTEN U
MaTeMaTHYE€CKOW CTATUCTHKU CTApIIMX Kjaccax o01ieo0pa3oBaTeIbHOM CpeaHen
IIKOJIBI.
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