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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNS, HICTOPHH, CIIOBECHOCTH U JIPYTUX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHbIll Kypc ainreOpsl U Hayajdl MaTEMaTUYECKOIO aHalin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JajbHEWIEro oOpa3oBaHHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHAYKLIHUN U PacCykAarh NE€AYKTUBHO, HUCIIOIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» OO0ydYarolluecs IMOJy4aroT HOBBIM OMNBIT PEIleHUs MPHUKIaJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblil Kypc o00iazaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM ITOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENbHO-METOAUYECKUE TUHUM: «YHucna
U BBIYUCIICHUS», «DyHKINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpEIHEro o0Imero oOpa3oBaHUs, €CTECTBCHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
Collep)KaHNE HECKOJIbKUX MAaTEeMaTUYeCKUX ITUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOauYeCKass JTUHAS «YUucina ¥ BBIYMCIICHHS» 3aBEpIlacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B Ce0sl MCIOJIB30BAHUE PA3ITHMUHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOMOJIHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATBHBIX YKCEN, apu(PMETUUECKUE OTepaIluu, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpencTaBlIeHne O €AMHCTBE MAaTEMaTUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETH3aITHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXI0M
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHUCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUHA MPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesibHasi TMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBaHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  pPa3BUTUE  AITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T NOCIIEIOBATENBHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoN,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMH M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJNYYEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUU
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETH3AIIMHU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYrI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, ONPEACTATh HX HAWOONbIIME W HAUMEHbBIIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKEe M HUcKyccTBe. OOydyaroumecss y3HaKT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeThKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCITUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaToMy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW | CIEJOBaHHE OINPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIAEAOBAHHUS OJTUX MOJENEeH C TOMOIIBI0 armapara aiareopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydYaroIIuecs  pPa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCCe U3YyUEHHUs BCEX TEM yu4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE W UPpPAalMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokazareneM. buHom Herorona. Hcnosb3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBLHBIM ITOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHH. Pellienre TpuroHoMeTpu4ecKux ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHUH. PelleHne NpUKIAaIHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
IIOMOILBIO MaTPHUIL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacThb ompeneneHuss U MHOKeCTBO 3HaueHui pynkiuu. Hymu QyHkiuu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakKCHUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbospliee 1 HauMeHblee 3Ha4yeHus1 QyHKIMKM HAa POMEXKYTKE.

JluneiiHasi, kBajpaTU4Hass W JPOOHO-TIMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHas (pyHKLHS C HATypaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[lokazatenbHass u jorapupmuyeckas (yHKIUH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCMMOCTH B peajbHBIX IMpoleccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npolueHToB. Mcnonb3oBaHWE MpOTrpeccMd ISl  PElIeHHs] peajbHbIX —3ajad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 peteHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MAaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAUHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad U 3aJad U3 pa3IU4HbIX O0JacTell HayKu U peanbHON
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUH, UX CBOMCTBA U TPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONpPENCIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB C MNOMOLIbI0  AuddepeHIrnaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUaIOIIEeTocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXICHHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOMs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMYy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel Ccpefpl, IUIAHWUPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKdh Kak c]epbl 4YeIoBEYECKOW MAEesTeIbHOCTH, JTarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUU,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIIBHO J0KA3aTeIhCTBA MAaTEMATHUECKUX YTBEPIKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUSA, BbIOMpaTh Hauboyiee MOAXOASAIIMM ¢ y4€TOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGPOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me W CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKON 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JOCTIDKCHHSI WU HEIOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeh COBMECTHOU
JEeATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HWHBIC), BBITIOJHATH CBOK 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TPOILEHThI, HPPAUOHAIBHOE YHCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, ITpaBUiIa OKPYTJICHUS, MPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOJTHO OMEpHUPOBATH MOHSTHEM: CTENEHb C 1LEJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOHO OIEpPUPOBATh MOHATHEM: apUPMETHUUECKU KOPEHb HATypaJbHOU
CTEICHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTAa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUSA, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C TenbiMU Kod(hUuIMeHTaMu, KOPHU MHOTOWICHA, TPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpeNenuTeNs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUs,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJbTarT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEePeX0A0B WM OCYLIECTBIISAS MPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUM;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, ypaBHEHHS, HEPAaBEHCTBA 10 YCJIOBHIO 3ajJa4yd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTeneHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTelbHAas W JorapudmMuyueckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIMA I WCCICAOBAHHS IPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
mporpeccusi, 06CKOHEUHO yOBIBarOIasi TeOMETpHIecKasi MpOrpeccus, TMHSHHBINA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCIIEIOBATEILHOCTD, CIIOCOOBI 3a1aHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISITH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATh  TMOHATHSIMHU:  MHOXECTBO,  OIEpaliud  HajJ
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOr0 OOBEKTA, T0KA3aTEIHCTBO, PABHOCHIILHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBIMOTHATH apU(PMETHIECCKUE ONEpaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTerpai no gpopmysie Herotona-Jleitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBO YacoB
Ne HaumenoBanue pa3jiesioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Kourpoabuble IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoThI
MHOXeCTBO https://resh.edu.ru/subject/lesson/5100/start/326934/
JNIEUCTBUTEIILHBIX YHUCEL. https://resh.edu.ru/subject/lesson/5298/start/326969/
MHoOTro4JIeHBI. 24 0 0 _
PalHOHATBHbIE YPABHEHIS https://resh.edu.ru/subject/lesson/5176/start/225518/
¥ HepaBeHCTBA. CHCTEMBI https://resh.edu.ru/subject/lesson/3778/start/158733/
JIMHEWHBIX YpaBHEHUN
OyHKIUYN U TpapuKH.
Crenennast pyHKIUS C 12 0 0 https://resh.edu.ru/subject/lesson/5540/start/327000/
LIEIBIM ITOKa3aTeeM
ApndmeTnuecknii KOpeHb
p v(b p https://resh.edu.ru/subject/lesson/5569/start/159263/
N-OH CTEIICHH. 15 0 0
HUppanmmonanbHbIe
ppant https://resh.edu.ru/subject/lesson/4729/start/159013/
ypaBHEHUS
[TokazaTenpHast QyHKIIHS. 10 0 0 https://resh.edu.ru/subject/lesson/3841/start/225573/
[Toka3zaTenbHble ypaBHEHUS
Jlorapudmuueckas
byHKIHS. 18 0 0 https://resh.edu.ru/subject/lesson/3834/start/198687/
Jlorapudpmuueckue https://resh.edu.ru/subject/lesson/4732/start/198842/
ypaBHEHUS
TpuronoMeTpuyecKkue
p p 22 0 0 https://resh.edu.ru/subject/lesson/4324/start/199618/
BBIPAXKEHUS U YpaBHEHUS
ITocnemoBaTensHOCTH U 10 0 0 https://resh.edu.ru/subject/lesson/5223/start/326717/



https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5176/start/225518/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/5223/start/326717/

MIPOrPeccuu
H )
CTIPEPLIBHEIE yHKILHH 20 https://resh.edu.ru/subject/lesson/6112/start/200949/
[IpousBogHas
IT 000
OBTOPCHHE, 00O meHIiIe’ 5 https://resh.edu.ru/
CHUCTEMATHU3aLUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB 136

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/

11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Uccnenosanue KIMA C TOMOIIBIO
1 JIOBARIE (pYHKL H 22 0 0
MIPOU3BOJIHOM
2 [lepBooOpazHas 1 UHTETPAT 12 0 0
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 0 0
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 0 0
JorapupMHUUECKUE HEPABEHCTBA
KomruiekcHbie uncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 0 0
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 0 0
IToBTOpeHue, 0000IICHNE, CHCTEMATU3aIHS
9 P H B 16 0 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunuecTBoyacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Temaypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
MHOXECTBO, OIICpalun .
1 . oeCTEa patt 1 https://resh.edu.ru/subject/lesson/4
HaJ MHOXKECTBAMU U MX
. 726/start/198194/
CBOICTBA
5 Juarpammsl Diinepa- 1 https://resh.edu.ru/
Benna
[Ipumenenne TeopeTUKO- https://resh.edu.ru/
3 MHO>KECTBEHHOT'O 1
anmnapara JJis peleHus
3aja4
4 PanmonanbsHbIC ynCIa. 1 https://resh.edu.ru/
5 OOBIKHOBEHHBIE U 1 https://resh.edu.ru/
JECSITUYHBIE IPOOH.
6 TTpoTenTEI 1 https://resh.edu.ru/
[Tpumenenue apobeii u https://resh.edu.ru/
7 IIPOLICHTOB ISl PELICHUS 1
MPUKIIAHBIX 33]1a4
JleficTBUTENIbHBIEC YHCIIA. )
3 PallHOHATbHbIE 1 1 https://resh.edu.ru/subject/lesson/47

HppaluoOHAJIbHBIC YNCIIa

30/start/149073/



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

Apudmernueckue
OTIEpALH C
JCHCTBUTEIILHBIMH
YHCITaMHU

https://resh.edu.ru/

10

Monaynb
JEUCTBUTEILHOTO YHUCIIa
U €r0 CBOICTBA

https://resh.edu.ru/

11

[Ipubnmxénnnie
BBIYHCIICHHUSI, IPABUJIA
OKPYTJICHUS, TPUKUIKA U
OIICHKA pe3yybTaTa
BBIUMCIICHHI

https://resh.edu.ru/

12

13

14

OCHOBHBIE METO/IbI
PEIICHHMA LCIIBIX
ypaBHEHUU

OcHOBHBIE METOBI
peleHus ApoOHo-
paloHAIBHBIX
yYpaBHEHUHU

OCHOBHBIE METOIBI
pEILICHHUS TENBIX U
JIPOOHO-PAIIMOHATBHBIX
YpaBHEHHIA U HEPABCHCTB

https://resh.edu.ru/subject/lesson/51

00/start/326934/

https://resh.edu.ru/

https://resh.edu.ru/

15

MHorousieHs! OT OJHOMI
nepeMeHHoi. Jlenenue
MHOTO4JIEHa Ha
MHOT'OUJIEH C OCTAaTKOM.
Teopema besy

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

MHOTOYJICHBI C IEeTBIMU
koa(urmeHTamu.
Teopema Buera

https://resh.edu.

ru/

17

18

19

20

21

22

23

CucreMsl JIMHERHBIX
ypaBHEHU I

Pemenue cucrem
JIMHEWHBIX YpaBHCHUH

Marpuia cuctemsl
JUHENHBIX YpaBHEHUH.
Onpenenuresib MaTPUIbI
2X2, ero
reOMETPUUYECKUN CMBICIT
1 CBOMCTBA; BEIYUCIICHHUC
€ro 3HaYCHUs

Onpenenurens MaTPULBI
2X2, ero
T€OMETPUUYECKUN CMBICIT
1 CBOMCTBA; BEIYUCIICHHUE
€ro 3HaYCHUS

IIpumeHeHune
OIpPEIEIUTENS IS
peLIeHusT CUCTEMBI
JIMHENHBIX YPAaBHEHUN

[Ipuxnagsele 3a1auu,
pemaeMbie ¢ MOMOLIBIO
CHCTEMBI JINHENHBIX
ypaBHEHUU

Pemienne IMPUKJIAIHBIX
3aaa4 ¢ IOMOIIIBIO

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CUCTEMBI JIMHENHBIX
ypaBHEHUH

24

O060061IeHne o Teme
"PanrionanbHbie
yYpaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX YpaBHEHUI"

https://resh.edu.ru/

25

DyHKIIHUS, CTTIOCOOBI
3amanus QyHKIUH.
B3aumHo oOpaTHbIE
¢dbyskun. KoMmosumus

byHKIMI

https://resh.edu.ru/

26

I'padux pynkmm.
DneMeHTapHbIe
npeoOpa3oBaHUs

rpadukoB QpyHKUINH

https://resh.edu.ru/

27

OO6nacTp ornpeneneHus u
MHOECTBO 3HaYCHUHN
¢byukuun. Hynu
¢yukun. [IpomexxyTku
3HaK MOCTOSTHCTBA

https://resh.edu.ru/

28

YETHpIe U HEUETHBIE
GyHKIHIH.
ITepuoanueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMU

https://resh.edu.ru/

29

MakcuMyMmsl 1

MUHUMYMBbI QYHKITUH.
HauGosms1iee n

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HaMMCHBIICC 3HAYCHUC

GbyHKIMHA HA
IPOMEKYTKE

30

JIuneiinas,
KBaJpaTH4Hasi PyHKIUH.
DJleMEeHTapHOE
UCCJIEJIOBAaHUE U
rpaduku 3TUX QYHKIHIHA

https://resh.edu.ru/

31

HpoOHo-nuneitHas

byHKIMSA. DIIeMeHTapHOe

UCCJIEIOBAaHUE U
noctpoenue rpaduka

https://resh.edu.ru/subject/lesson/55
40/start/327000 /

32

JIuneiinas,

KBaJlpaTU4yHas U IpoOHO-

JTUHeNHas QyHKUINU.
DeMeHTapHOe
UCCIIeIOBaHuE U
MocTpoeHue rpaduKkoB
9TUX QYHKUIUH

https://resh.edu.ru/subject/lesson/55
40/start/327000/

33

CrereHs ¢ UebIM
[MOKa3aTeJIeM.

https://resh.edu.ru/

34

35

CrereHs C 1eIbIM
nokasarejieM. buHom
Hrrotona

CrenenHast GyHKIHUS C
HATypaJbHBIM U 1EJIbIM
nmokazarenem. E¢€
cBOiicTBa U rpaduk

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/55
40/start/327000/



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5540/start/327000%20/
https://resh.edu.ru/subject/lesson/5540/start/327000%20/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/

36

[IpoBepounas padora:
"CreneHHast QyHKIIHS.
E€ croiicTBa u rpadux"

https://resh.edu.ru/

37

Apudmernueckuit
KOpPEHb HaTypajibHOU
CTEIIEHU U €ro CBOMCTBA

https://resh.edu.ru/

38

39

IIpeoOpazoBanue
YHUCIIOBBIX BBIPAXKCHHM,
COJIepKAIIUX CTETICHN
BriHeceHue MHOKUTEIS
U3-TI0]] 3HaKa KOPHs

https://resh.edu.ru/

https://resh.edu.ru/

40

Buecenune MHOXUTENSA
T10J] 3HAK KOPHSI

https://resh.edu.ru/

41

42

43

44

Coxpamienue apooei,
COZICPIKAIUX PaJUKAIIbI
WpparnmoHanbHbIe
ypaBHeHus. O01acTh
JOMYCTUMBIX 3HAaYCHHH
UPPALUOHATIBHOTO
ypaBHEHUS

Pewenne
MPPaLMOHATIBHBIX
YpaBHEHUH 110
OIIPEJIETIEHUIO
apuhMeTUIECKOT0 KOPHS
HaTypaJbHOMN CTEIEHHU.

Bozsenenue obenx
yacTei YpaBHCHUA B

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/55

69/start/159263/

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/
https://resh.edu.ru/

OJIHY U Ty € CTEIEHb.

45

BBenenue
BCIIOMOTATEIbHOMN
IIEPEMEHHOM C LIEIIBIO
IMOHMKCHUS CTCIICHU
HPPALMOHATIEHOTO
ypaBHEHUS

https://resh.edu.ru/subject/lesson/556

9/start/159263/

46

Beenenne
BCIIOMOT'aTCIbHOM
IIEPEMEHHOM C LIEJIBIO
HCKJITIOYCHUS
HppaloOHaIbHOCTH.

https://resh.edu.ru/subject/lesson/556

9/start/159263/

47

I'paduaeckuii criocod
perteHus
UppaMOHATBLHBIX
YpaBHEHUM.

https://resh.edu.ru/subject/lesson/556

9/start/159263/

48

49

50

51

Pemenunen
palMOHATBHBIX
ypaBHEHUU

CgoiicTBa u rpadux
KOpHs N-0 CTETIEeH! Kak
byHKIIMHA 00paTHOU
CTETICHU C HATYPaJIbHBIM
nokazaresem

CgoiicTBa u rpadux

KOpHsI N-OM CTENEHMU.
O00011EeHME 10 TEME
"CpoiicTBa u rpadux
KOpHsI N-Ol CTENEHMU.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hppanuonansusie

ypaBHEHUS"

CreneHs ¢ https://resh.edu.ru/subject/lesson/47
52 palMoHaIbHBIM 29/start/159013/

roKaszareyieM u eé

CBOMCTBaA

CBOIICTBa CTEMEHH C https://resh.edu.ru/subject/lesson/47
53 parroHaIbHBIM 29/start/159013/

1oKa3areyieM

HaxosaeHre 3Ha4eHn i https://resh.edu.ru/subject/lesson/47

CTEIICHU C 29/start/159013/
54 parMoHaIbHBIM

MOKa3aTeIIEM U €€

CBOMCTBaA

[ToxaszarenbHas )
55 (byHKIHS, 6 CBOHCTBA U https://resh.edu.ru/subject/lesson/38

rpaduK 41/start/225573/

IlokazarenpHEIC

ypaBHEHHSI. https://resh.edu.ru/subject/lesson/56
56 Hcnons3oBanue rpapuka 27/start/159321/

GYHKIUY IS pEIICHUS

YpaBHEHUNU

Pemenne https://resh.edu.ru/

ITOKA3aTCJIBHBIX
57 yYpaBHEHUH MTyTEM

MpUBEICHUS 00enx
qyacTel ypaBHEHUS K
OJIHOMY OCHOBAHHUIO.



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/

Beinecenue o01ero

https://resh.edu.ru/

58
MHOXKHUTEIS 32 CKOOKY.
Mertoa 3aMeHEBI https://resh.edu.ru/
59 IIEPEMEHHOM B
MOKa3aTeJIbHBIX
YpaBHEHUAX
ITokazarenbHbIC https://resh.edu.ru/
60 ypaBHEHUs. MeToj
MTOWICHHOTO JICJICHUS
[TpoBepounas padora: https://resh.edu.ru/
"I[lokazarenbHas
61 byHKIHS.
IlokazarenbHbIe
ypaBHeHuUA"
62 Jlorapucm uncna. https://resh.edu.ru/subject/lesson/57
Caoiictsa norapupma 53/start/272574/
Haxoxnenne norapupma https://resh.edu.ru/
63 Yucia ¢ MOMOIIBIO
CBOWCTB
64 JlecsTiambIe T0OrapHdMbi https://resh.edu.ru/subject/lesson/38
23/start/198625/
5 HarypansHsre ggt/ps://resh.edu.ru/subiect/lesson/38
norapubMbi start/198625/
66 Jecsatuunbie u https://resh.edu.ru/subject/lesson/38

HaTypajlbHbIeTOorapu (MBI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/

67

68

IIpeoOpazoBanue
YHCIIOBBIX BBIPAKEHUIA,
COJIepIKAIITIX
JorapudMbl
IIpeoOpazoBanue
OYKBEHHBIX BBIPAXKCHUH,
CoJIepKAITIX
JorapudMbl

23/start/198625/

https://resh.edu.ru/

https://resh.edu.ru/

69

70

[IpeobpaszoBanue
BBIPAKCHHUI,
CoJIeprKaIInX
JorapudMbl ¢
UCIIOJIb30BaHUEM
CBONCTB

Jlorapudpmuueckas
¢byHK1M, €€ cBOMCTBa U

rpaduk

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/38
34/start/198687/

71

Jlorapudgmuueckue
YpaBHEHUS.
Hcnons3oBanue rpaduka
(GYHKIMY JUIS] peIIeHUs
YpaBHEHUM.

https://resh.edu.ru/subject/lesson/47
32/start/198842/

72

['padmueckuii cnocod
pewenus
JorapuGMHUIEeCKIX
ypaBHEHUU

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/

Pewenne ypaBuenuii 1o

https://resh.edu.ru/subject/lesson/38

73 OTIPEICIICHUIO 34/start/198687/
norapudma.
Jlorapupmuueckue https://resh.edu.ru/subject/lesson/38
74 ypaBHeHus. MeToj 34/start/198687/
NOTEHLIUPOBAHMSI.
Jlorapudmuueckue https://resh.edu.ru/subject/lesson/38
75 ypaBHeHus. MeToj 34/start/198687/
BBEJICHUS] HOBOM
MIEPEMEHHOM.
Jlorapudmudeckue https://resh.edu.ru/subject/lesson/38
76 ypaBHeHUs. MeTon 34/start/198687/
J0rapupMUPOBAHHUS.
Jlorapudmudeckue https://resh.edu.ru/subject/lesson/47
77 ypaBaenwus. [lepexon k 32/start/198842/
HOBOMY OCHOBAaHHIO
PaBHOCHIIBHBIE https://resh.edu.ru/subject/lesson/47
78 nepexo/Ibl B PELICHUH 32/start/198842/
J0rapupMHUUECKUX
yYpaBHEHUHU
O6001EHNE TT0 TEME https://resh.edu.ru/subject/lesson/47
"IMokasaTenpHas U 32/start/198842/
79 JorapupmMuyuecKas
¢ynkuunu. [TokazarenbHble
U JorapupmMudeckue
ypaBHeHHUA"
Pannannas mepa yria. https://resh.edu.ru/subject/lesson/47
80 [ToBopoOT TOYKH BOKpYT 33/start/199150/

Hayajia KoOopAHHaT



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/

IIepexon ot pagranHO
MEpBHI yIJia K IpagyCcHOI

https://resh.edu.ru/

81 .

H OT I'palyCHOH K

pagruaHHOM.

CuHyc, KOCHHYC, https://resh.edu.ru/subject/lesson/47
82 TAHT'€HC U KOTAHI'€HC 33/start/199150/

YHUCIOBOI'O aprymeHTa

3HaKU CHHYCA, KOCUHYCA, https://resh.edu.ru/subject/lesson/38
83 TaHreHca ¥ KOTaHreHca 63/start/327031/

YHUCJIOBOTO apryMeHTa

3aBUCHMOCTbH MEXY https://resh.edu.ru/subject/lesson/38

CHHYCOM, KOCHHYCOM, 76/start/199243/
84 TaHTE€HCOM U

KOTAHT'€CHCOM OJHOTO U

TOTO K€ yria.
85 Tpuronomerpuieckue https://resh.edu.ru/

TOXOCCTBA

CuHyc, KOCUHYC, https://resh.edu.ru/subject/lesson/47
86 TaHT'€HC U KOTAHI€HC 35/start/199274/

yIJIoB a ¥ -

https://resh.edu.ru/subject/lesson/47
87 DOpMyITbI CIIOXKCHHS 34/start/199305/
https://resh.edu.ru/subject/lesson/34

Crryc, kocunyc, 89/start/292739/

8 8 TAHTCHC 1 KOTAHI'CHC

JIBOWHOTO U
MOJIOBUHHOTO yria

https://resh.edu.ru/subject/lesson/38

87/start/199367/



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/

https://resh.edu.ru/subject/lesson/34

89 ®opMyJIbl IPHBEICHH 90/start/199398/

CyMMa U pa3HOCTb https://resh.edu.ru/subject/lesson/42
90 CHHYCOB. CymMMa U 38/start/107826/

Pa3HOCTbL KOCMHYCOB

ITpoBepounas paboTa 1o https://resh.edu.ru/subject/lesson/43
01 TeMe 24/start/199618/

"TpuroHomeTpuyecKue

BbIpaXEeHUS"

ApKCHHYC, apKKOCHHYC https://resh.edu.ru/subject/lesson/63
92 U apKTaHI€HC YMCIOBOTO 22/start/114653/

apryMeHra
0 ADKCHHYC, apKKOCHHYC g'étzzr/tr/ezls,lh:gjsug./ru/sub|ect/Iesson/63

N apKTaHI'CHC JIA au-a

Tpuronomerpuieckue https://resh.edu.ru/subject/lesson/63
94 ypaBHEHHsI. YpaBHEHHE 17/start/199681/

cosx=a

https://resh.edu.ru/subject/lesson/47

95 Ypasuerue sinx=a 36/start/199743/
o Perrierne ypasHeHHit Q;t/z,i;:tr/efggegzj ./ru/subiect/lesson/47

tgx=a, ctgx=a

Pemrenue https://resh.edu.ru/subject/lesson/63
97 TPUTOHOMETPHICCKHUX 14/start/199928/

YpaBHEHUH, CBOASIINXCS



https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/

K KBaJgpaTHeIM. MeTon
3aMEHbI TIEPEMEHHOI.

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU I
pa3ioKeHUEM Ha
MHOHUTENIH

https://resh.edu.ru/subject/lesson/63

20/start/200020/

99

Pewenne
TPUTOHOMETPUUECKHUX
YPaBHEHUN METOA0M
npeoOpazoBaHus ¢
MOMOIIbI0 (hOpMyIT

https://resh.edu.ru/subject/lesson/63
20/start/200020/

100

101

102

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUH € TOMOUIBIO
BBEJICHUS
BCIIOMOTI'aTEJILHOIO yIJIa
U C TIOMOIIBIO
YHUBEPCAIbHOU
MOJICTAHOBKHU.

O00011eHME 110 TEME
"TpUroHOMETPUYECKUE
BBIPAXKCHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHuUs"
ITocaemoBaTeIbHOCTH,
CII0COOBI 3a1aHuU
MMOCJIEIOBATEILHOCTEM.
MeTtoa MmaTemMaTHUEeCKOM

https://resh.edu.ru/subject/lesson/63
20/start/200020/

https://resh.edu.ru/subject/lesson/63
21/start/199989/

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/

WHIYKIUU

103

MOHOTOHHEIE U
OTpaHUYCHHBIC
MOCIIEIOBATEIILHOCTH.
Hcropus ananusza
OCCKOHEYHO MaJIbIX

https://resh.edu.

ru/

104

105

Apudmernaeckas
porpeccus

['eomeTpuyeckas
nmporpeccust

https://resh.edu.

ru/

https://resh.edu.

ru/

106

beckoneuno yowsiBaromias
reOMeTpHYCCKast
nporpeccus

https://resh.edu.

ru/

107

CyMMa 0eCKOHEYHO
yOBIBarOIICH
r€OMETPUYECKOMN
MIPOTPECCUU

https://resh.edu.

ru/

108

109

110

JInHelHbBIN 1
SKCIIOHEHITAAITbHBIN
poct. Yucno e.

JInHeWHbIN n
SKCIIOHCHIIMATLHBIN
pocrt. Yucio e. opmyia
CJIO’KHBIX MPOILEHTOB

Hcnonp3oBanue
MPOTPECCUU IJISt
pELIEHHUs] peAIbHBIX
3a71a4 NPUKJIIAJHOTO

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Xapakrepa

[TpoBepounas pabdora:

https://resh.edu.ru/

111 "[locnenoBaTenbHOCTH U
nporpeccun"
112 HCHpGpB{BHHe byHKIHHA https://resh.edu.ru/
U UX CBOMCTBA
Touxka pa3psiBa. https://resh.edu.ru/
113 AcuMnTOTHI TpaUKOB
byHKIMi
114 OyHKIUH HENIPEPBIBHBIC https://resh.edu.ru/
Ha OTpe3Ke
CaoticTBa GyHKIMI https://resh.edu.ru/
115 HEIPEPHIBHBIX HA
OTpe3Ke
116 Metox nHTEPBAIOB 1JIsk https://resh.edu.ru/
pElIeHUs] HEPABEHCTB
117 Pemenue HepaBeHCTB https://resh.edu.ru/
METO/IOM MHTEPBAJIOB
118 Metox nHTEPBAIOB 1JIst https://resh.edu.ru/
pelieHus HepaBEHCTB
119 CBolicTBa HENPEPBIBHBIX https://resh.edu.ru/
byHKIII
[IprumeHeHne cBOMCTB https://resh.edu.ru/
120 HEeNpPEepBIBHBIX (PYHKUINN
JUISL pelIeHus 3a1a4
121 IIepBas u BTOpas

MPOU3BOJHBIE (DYHKIIUU

https://resh.edu.ru/subject/lesson/61



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6116/start/273928/

16/start/273928/

Omnpenenenue, https://resh.edu.ru/subject/lesson/39
122 TE€OMETPUYCCKUIN CMBICIT 76/start/201104/
MIPOU3BOIHOMN
Omnpenenexue, https://resh.edu.ru/subject/lesson/49
123 (bU3NIECKUil CMBICIT 23/start/200980/
MIPOU3BOAHOMN
124 YpaBHEHHE KacaTeIbHON https://resh.edu.ru/
K rpaduKy QyHKIHA
Haxoxnaenue ypaBHeHuUs https://resh.edu.ru/
125 KacaTelbHOU K rpaduky
byHKITUN
https://resh.edu.ru/subject/lesson/39
54/start/201011/
126 IIpousBoanbie
3JIEMEHTAPHBIX PYHKIUH https://resh.edu.ru/subject/lesson/611
4/start/201073/
Haxoxnenue https://resh.edu.ru/subject/lesson/39
127 HPOM3BO/IHBIX 54/start/201011/
AJIEMEHTaPHBIX (PYHKIIHHA
1o ¢opmynam
128 [TpousBogHAasA CyMMBI https://resh.edu.ru/
byHKIHMA
129 [IpousBoaHas https://resh.edu.ru/
npou3BeneHus: yHKIUI
130 IIpon3BoHAs YaCTHOTO https://resh.edu.ru/

Y KOMITO3UIIMU (PYHKIHUN



https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

131

[IpoBepounas padora:
"[IpousBognas"

https://resh.edu.ru/

132

IToBTOpEHue,
0000111eHNE,
cHCTeMaTH3aIus 3HaHUH
"VpaBuenus"

https://resh.edu.ru/

133

134

[ToBTOpEHME,
00001IeHNE,
CHCTEeMAaTH3aIus 3HAaHUH
"OyaKIun"

O6061enue no kypey 10
KJ1acca.

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/51

38/start/200452/

135

IToBTOpEHME,
o0o01Ienue,
cUCTeMaTu3alus 3HaHuH.

https://resh.edu.ru/

136

IToBTOpEHME,
o0o01Ienue,
cUcTeMaTH3alus 3HaHu!

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Koutpoaeusie  Tpakruteckue I/IS?‘IEHHH oﬁp:mq:;Teanue
padoThI padoThI pecypes:
[Ipumenenne npou3BOHON K https://resh.edu.ru/
1 UCCIIEeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTB U SKCTPEMYMBI
[Ipumenenne npou3BOIHOM K https://resh.edu.ru/
2 UCCIIEeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
[Ipumenenne npou3BOHOM K https://resh.edu.ru/
3 WCCJICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpumeneHnne npou3BOHON K https://resh.edu.ru/
4 uccaeaoBaHuio PyHKIMH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K https://resh.edu.ru/
5 uccaeaoBaHuio PyHKIMH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K https://resh.edu.ru/
6 UCCIIeIOBaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOobIIero u https://resh.edu.ru/
7 HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke
8 Haxosxenne HanbombIIero u 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GYHKIIUM HAa OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GbyHKINK Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

https://resh.edu.

ru/

13

[Ipumenenne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

https://resh.edu.

ru/

14

15

16

[Ipumenenne npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIIOH UITN
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH
rpaduKom

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

17 Komnozunus GpyHkuumit

18 KoMmosuius byHKIii https://resh.edu.ru/

19 Kommosuumst (yHKIii https://resh.edu.ru/

20 FGOMeTpI/IquIEI/Ie 00pasbl ypaBHEHHUH Ha https://resh.edu.ru/
KOOPJAMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha https://resh.edu.ru/
KOOPJIMHATHOMN IIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue https://resh.edu.ru/
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO https://resh.edu.ru/
MepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX https://resh.edu.ru/

24 ¢ynxuii. [IpaBuna HaxoXACHUS
NepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX https://resh.edu.ru/

25 dbynkumii. [IpaBuna HaxoOXKIeHUS
IepBOOOPA3HBIX

%6 NHurerpai. I'eoMeTpu4eCKuil CMBICIT https://resh.edu.ru/
MHTErpana

97 Beruncnenue onpenenéHHoro MHTerpana https://resh.edu.ru/
o gopmyne HeroTona-JleiiOuuma

28 Brruncienne onpene€éHHOro HHTerpaa https://resh.edu.ru/
o gopmysne HoroTona-JIeiiOnuna

29 IIpuMeHeHue nHTErpaa 1uist https://resh.edu.ru/

HAXO0XJACHUS TIONIAIeH TUIOCKUX PUTYD



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIpuMeHeHne nHTErpaa 1uIs

https://resh.edu.ru/

30 HaxO0XXJICHUSI 00bEMOB T€OMETPHUIECKUX
Teln

31 [Ipumeps! periennit https://resh.edu.ru/
Qg QepeHInanbHbIX ypaBHEHUN

32 [Tpumeps penieHnit https://resh.edu.ru/
mudepeHInaTbHBIX YpaBHEHUH
MaremaTrndeckoe MOAETUPOBAHNE https://resh.edu.ru/

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHMA

34 KonTponbnas padora: "[leppooOpasnas https://resh.edu.ru/
u uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX https://resh.edu.ru/
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX https://resh.edu.ru/
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIIUHU, UX https://resh.edu.ru/
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX https://resh.edu.ru/
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX https://resh.edu.ru/
CBOMWCTBA U TpapUKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX https://resh.edu.ru/

40 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX https://resh.edu.ru/

41 YPAaBHEHUH € TOMOILBIO

TPUTOHOMETPHUECKON OKPY>KHOCTH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OT100p KOpHEH TPUTOHOMETPUUECKHIX https://resh.edu.ru/

42 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX https://resh.edu.ru/

43 YpaBHEHUI C TOMOILbIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

44 Pemienue TpuroHoMeTpUYECKUX https://resh.edu.ru/
HEPaBEHCTB

45 Pemenue TpuroHoMeTpUUECKHUX https://resh.edu.ru/
HEPaBEHCTB

46 Pemrenne TpuroHoMeTpu4ECKUX https://resh.edu.ru/
HEPABEHCTB

47 Pemenue TpuroHOMeTpUUECKHUX https://resh.edu.ru/
HEPABEHCTB
KontponsHas padora: "['paduku https://resh.edu.ru/

48 TPUTOHOMETPUUYECKUX (QYHKLIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru/
MIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru/
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS https://resh.edu.ru/
II0Ka3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/TBI pEIICHUS https://resh.edu.ru/
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS https://resh.edu.ru/

Jorapu(MHUIECKUX HEPABEHCTB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OcHoBHBIC MCTOJbI pCHICHUS

https://resh.edu

.ru/

>4 Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLIEHUS https://resh.edu.ru/
norapu)MIUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/bI PEUICHUS https://resh.edu.ru/
Jorapu(pMHUUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/BI PELLICHUS https://resh.edu.ru/
UPPaLMOHAIIBHBIX HEPABEHCTB

58 OcCHOBHBIE METO/BI PELLICHUS https://resh.edu.ru/
HppaLMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS https://resh.edu.ru/
UPPaLMOHAIIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/BI PELLICHUS https://resh.edu.ru/
HppalMOHAIIbHBIX HEPABEHCTB

61 I'paduueckue MeToabI peIICHUS https://resh.edu.ru/
MppalMOHATIbHBIX YpaBHEHUI

62 I'paduueckue MeTo bl peLIeHus https://resh.edu.ru/
UPPaLMOHAIBHBIX YpaBHEHUI

63 ['paduueckue meToapt penieHI/m https://resh.edu.ru/
MOKa3aTeIbHbIX YPAaBHEHUN

64 I'paduueckue MeTO bl peLIeHUs https://resh.edu.ru/
MOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTO bl peLIeHUs https://resh.edu.ru/
JorapupMHUUECKUX YpaBHEHUN

66 I'paduueckne MeToaBI peIICHHS https://resh.edu.ru/
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peLIeHUs https://resh.edu.ru/

Jorapu(MUUECKUX HEPABEHCTB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

68

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUI

https://resh.edu.

ru/

69

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JorapupMUIECKUX
YpaBHEHUU

https://resh.edu.

ru/

70

71

72

I'padmyeckue MeToabl pemeHus
[IOKa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPABEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonTponbHas pabora:
"UppatumoHaibHble, TOKa3aTeIbHbIe U
norapudmuueckre HepaBeHcTBa"

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

73

KommiekcHbie uncna. Anredpanydeckas
U TPUTOHOMETpUYecKasi GOpMbI 3alHCH
KOMIIJIEKCHOTO YHUCIIa

https://resh.edu.

ru/

74

75

76

KommiekcHbie uncna. Anredpanydeckas
U TpUroHoMmeTpuyeckas GopMbl 3aUCH
KOMILJIEKCHOTO YHCIIa

Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CIIaMHU
Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YHCIIaMHU

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

77

78

N3o0pakeHne KOMIUJICKCHBIX YHCeT Ha
KOOPJMHATHOM TIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KOOPJAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopuu N-oii crenenu

https://resh.edu.

ru/

7 13 KOMILJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopuu N-oii ctenenu https://resh.edu.ru/
13 KOMIIJIEKCHOTO YHUCIIa
[IpruMeHeHne KOMIUIEKCHBIX YHUCEIT IS https://resh.edu.ru/

81 pemeHust GU3NYECKUX U
reOMETPUUYECKUX 3a7a4

82 KonTponbhast padora: "KomriekcHbie https://resh.edu.ru/
qucia"

83 HatypanbHble u 1ienbie yncna https://resh.edu.ru/

84 HatypanbHble u Lienble yncna hitps://resh.edu.ru/

85 IIpuMeHeHne IPU3HAKOB ACIUMOCTH https://resh.edu.ru/
LIEJIBIX YUCEIl

86 [IpuMeHeHne NpU3HAKOB AEIUMOCTH https://resh.edu.ru/
LEJIbIX YUCEl

87 IIpuMeHeHne IPU3HAKOB AECIUMOCTH https://resh.edu.ru/
nenbix yucen: HOJl u HOK

88 IIpuMeHeHne PU3HAKOB AECIUMOCTH https://resh.edu.ru/
uensix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB AEITUMOCTH https://resh.edu.ru/
LEJBIX YUCEJI: OCTATKH 10 MOYJIIO

90 IIpuMeHeHne NPU3HAKOB AECIUMOCTH https://resh.edu.ru/
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO

01 [IpuMeHeHne MPU3HAKOB AEITUMOCTH https://resh.edu.ru/

LEJIBbIX YUCCII: AJITOPUTM EBxnmuaa nus



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pelICHUs 3a1a4 B LECJIbIX YHUCJIaX

92

93

KontposbHas pabota: "Teopus menbix
gucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

https://resh.edu.

ru/

https://resh.edu.

ru/

94

Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

https://resh.edu.

ru/

95

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX
YpaBHEHUU

https://resh.edu.

ru/

96

97

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN UPpPALMOHATIbHBIX
YpaBHEHUU

OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEH ITOKAa3aTEIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOJIbI pCHICHUA CUCTEM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX
ypaBHEHUH

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

99

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUH

https://resh.edu.

ru/

100

101

OcHOBHBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHU

HpI/IMeHeHI/Ie CHUCTCM K PCIICHHUIO

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
pasIUYHBIX 00J1acTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yNbTaTOB

102

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1a4y 13
pasIUYHBIX 00JIacTel HAYKH U pealbHON
KU3HU, HTHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB

https://resh.edu.

ru/

103

[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3
pa3nuyYHbIX 00JacTel HAyKH U peabHOI
YKU3HU, UHTEPIIPETALUs IOJTYYeHHBIX
pe3yabTaTOB

https://resh.edu.

ru/

104

Kontposnbnas pabora: "Cucremsi
paMoHATBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHU"

https://resh.edu.

ru/

105

106

107

PanvoHaneHbIE ypaBHEHHUS C
rapameTpamu

PanmonaneHble HEpaBEHCTBa C
napameTpamu

PanvoHaneHbIE CHCTEMBI ¢ TapaMETPAMU

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

108

109

HppannoHansHble ypaBHEHUS,
HEpaBEeHCTBA C apaMeTpamMu

HppainmoHanbHble CUCTEMBI C
napameTpamu

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

110

IToka3zarenbHble ypaBHEHU,
HEpaBEHCTBA C IapamMeTpaMu

https://resh.edu.

ru/

111

112

IToka3aTenbHBIC CHCTEMBI C
rnapameTpamu
JlorapupmMuueckue ypaBHECHHUS,
HEpPaBEHCTBA C MapaMeTpamMu

https://resh.edu.

ru/

https://resh.edu.

ru/

113

Jlorapudmudeckne CUCTEMBI C
napameTpamu

https://resh.edu

.ru/

114

115

Tpuronomerpuyeckue ypaBHEHUS C
napameTpamu

Tpuronomerpruyeckue HEpaBEHCTBA C
napameTpamu

https://resh.edu.

ru/

https://resh.edu.

ru/

116

TpuronomeTpuyecKkue CUCTEMBI €
rapameTpamu

https://resh.edu.

ru/

117

118

119

120

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYAalMi C IOMOUIbIO YPABHEHUH C
rapameTpamu

ITocTpoeHue u ucciaenoBaHue
MaTeMaTHYECKUX MOJENIEN peaabHbIX
CUTYyalllil C MOMOIIBIO CUCTEM
YpaBHEHUH € ITapaMeTpamMu

ITocTpoeHue u ucciaenoBaHue
MaTeMaTHUYECKUX MOJENEHN peaabHbIX
CUTYyalllil C MOMOIIBIO CHUCTEM
YpaBHEHUH € ITapaMeTpamMu

KonrtponbHas pabora: "3anauu ¢
napaMerpamu”

https://resh.edu

.ru/

https://resh.edu

.ru/

https://resh.edu.

ru/

https://resh.edu.

ru/
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121

[ToBTOpenue, 06001EeHNE,
cucremaTtusanus 3Hanuil: "YpaBHenus"

https://resh.edu.

ru/

122

123

124

[ToBTOpeHme, 06001EHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpeHue, o600mIEHNE,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucrtembl ypaBHeHUI"

[ToBTOpEeHME, 0000IIEHNE,
cUCTeMaTU3alys 3HAHMM:
"HepaBenctna"

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/
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[ToBTOpeHme, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"HepaBenctna"

https://resh.edu.

ru/

126

127

128

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3HaHuH:
"HepaBencrna"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3HaHuii: "[Ipon3BoaHast
u e€ npumMeHeHue"

[ToBTOpenue, 06001IeHNE,
cuctemarusanus 3HaHuii: "[Ipon3BoaHast
u e€ npumeHeHue"

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

129

[ToBTOpenue, o6o0mEH e,
cucreMaru3anus 3HaHui: "[IponsBoanast
u e€ npumeHeHue"

https://resh.edu.

ru/

130

[ToBTOpenue, o6o0mEHNE,
cucteMarusanus 3HaHui: "UuTerpan u
ero npumMeHexue"

https://resh.edu.

ru/
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[ToBTOpeHue, 06001EeHNE,

https://resh.edu.ru/

131 . " 1
CUCTEMaTH3aIMsl 3HaHHK: "OyHKIIUN

132 [ToBTOpeHme, 06001EHNE, 1 https://resh.edu.ru/
cucTeMaTtu3aius 3HaHui: "OyHkuun"

133 [ToBTOpeHue, 0600mIEHNE, 1 https://resh.edu.ru/
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTa 1 hitps://resh.edu.ru/

135 Hroroas koHTpoOJIbHAs paboTa 1 https://resh.edu.ru/

136 [ToBTOpeHme, 06001IEHNE, 1 https://resh.edu.ru/
cUCTeMaTH3aInsI 3HaHWI

BIIEE KOJIMYECTBO YACOB I1
OBbI1] (@) CTBO YACOB I10 136 10

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa 1 Hayajla MaTeMaTUYECKOTo aHalln3a, reoMeTpus. Anredpa
Y HayaJla MaTeMaTUYeCKOro aHanu3a (0a30BbIi U YIIIyOJICHHBIN

ypoBeHb). AnumoB I11.A., Konsirun FO.M., TkaueBa M.B. u ap. U3gaTensctBo
"IIpocBemienue"”, 2019 r

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1)Maremaruka: ajareOpa 1 Hadajga MaTeMaTHYCCKOTO aHAJIM3a, TCOMETPHSI
Anrebpa u Haudasia MatremaTuuyeckoro ananuza 10—11 knmaccel Meroguueckue
pekomeHaanuu kK yueonuky III. A. Anumosa, F0. M. Konsruna, H. E.
dénoporoit u np., M3garenbctBo "Ilpocsemenue”, 2023 r

2)Anrebpa u Havyalla MaTEMaTUYECKOro aHanu3a. JlugakTuyeCkue MaTepuabl K
yueOHuky III.A. AnumoBa u apyrux 10 kiacc: yuebHoe mocodue 1Jis

o01reo0pa3oBaTeNbHBIX OpraHu3aluii: 6a30Bblid U yrayOaeHHbIN ypoBeHb M.I.
[[Tabynun, M. B. TkaueBa, H. E. ®€noposa, M.: [Ipocsemnienue, 2017r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
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MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU

MuHMCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHON MOJTUTUKH
KpacHopapckoro kpas
MyuuuunaasHoe oopasoBanue I1aBioBckuil paiioH
MyHununajabHoe 0I01KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHHue
cpeaHsisi 001eo0pa3oBarejbHas MKoJa Ned
umMeHu Bukropa Baagumuposuya Hlutnka
CTAHHUIbI ATAMAHCKOMI

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
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PykoBoautens [IIMO 3aMeCTUTEIb TUPEKTOPF ok

y4uTENEH MaTeMaTuku, 1o YMP

bu3uky, nHHOPMATUKU "-I.'.}::iiw;-'n,-m{%_’

JI. H. SIcenoBckas JLH. 301%) AN
[Ipuka3z Ne 185 \

ITporoxon 3acenanus LLHIMO
Ne'1 ot «29» aBrycra 2023 1.

coera Ne 1 ot «30» aBrycra
2023 1.

PABOYASI IPOTPAMMA
(ID 2497202)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

1t ooydarommxcs 10 — 11 xmaccos

Ct. ATamanckas 2023 roa



INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0OKA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpOpMaTuKa»  uyepe3  OOecleYeHHWE  BO3MOXHOCTU  NPUOOpETEHHs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHil, (POpMHUpPOBAHUE TOHWMAHHUS POJH AKCUOMATHKU TIpH
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(opMUpOBaHHE TMpPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTEeIbCTB  IPU



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEHM 00yJaronmxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYALMSIX U IPU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOIYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSMMY», PEIEBAHTHBIMM T'€OMETPUM Ha YIIIyOJEHHOM YypOBHE OOYy4eHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHSMHU U HABBIKAMU ITOCJIEI0BATEIBHO U IIOCTYNATENBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHHUIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYaAIOIMIMXCA K TMPOJOJIKEHUIO H3YyYEHUS MATEMAaTHKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSMBIE B POCTPAHCTBE, MaPaIEIbHOCTh TPEX MPSIMBIX, TAPATUIETBHOCTD IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapauienbHOCTh MIIOCKOCTEN: NapalieiIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[TepneHaUKyISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYJISPHBIE NPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yIoJI ABYTPAHHOIO yriia. TpEXTpaHHbIM U MHOTOIPAHHBIE YTJIbIL.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
NapaJuIeenune a, CUMMETPHUs NPABWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€MCTBUS ¢ BEKTOpPaMU: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPa3jJOKEHHH BEKTOpa II0 TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3o00pakeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIKMH]Ipa, MUpaMuabl U KoHyca. OObEM 11apa U 1apoBOro
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEI0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. PaszinoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBolicTBa JBMKCHUH. Buabl JBWKCHUM: TMapauIebHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI W JIPYTro€), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peaiv30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 peleHus 3amad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISAITh IMPOECKTHYID M HCCIEA0BATEIbCKYIO JEATCIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXHy TMOHITHAMH, (DOpMYyIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS 1 BBIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 0ObEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJAOB M 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHpopmaruu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAdBATh INOACHCHHA II0 XOAY PCHICHHUA 3adda4u,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH Cy}KJICHI/ISI C CY)K)IGHI/ISIMI/I prrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUICHUS C Y4€TOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATD
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTara perIeHUs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

¢ CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TIOHSATHUSMH CTEPEOMETPUH MPH
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX MPU PELICHUH
reOMETPUYECKHX 3a/1ay;

e KJTACCU(PUIIMUPOBATH B3aUMHOE PACMOJIOKEHUE TMPSIMBIX B TPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

¢CBOOOJIHO  OMEPUPOBATH  TOHSITHUSMU, CBSI3aHHBIMM C  yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOZHO pacno3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TIpH3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJJaCCU(PUIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHWUS IS
KJaccu(ukanuu;

¢ CBOOOJTHO  OMEPUPOBATH  TMOHSATUSIMHU, CBSI3aHHBIMH C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBITOJIHSATH NapaJlJIeIbHOE, IEHTPAIBHOE U OPTOTOHAJILHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIIOJIHATH N300pakeHus (GUryp Ha MI0CKOCTH;

¢ CTPOUTH CEYEHHST MHOTOTPAHHUKOB PAa3IMYHBIMH METOJIaMH, BBIMOIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOMIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMHJIa),
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (PopmyT;

¢ CBOOOJTHO OMEPUPOBATH MOHATHUSAMHU: CUMMETPHsI B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETpPUH, LEHTP, OChb M IUIOCKOCTb CHUMMETPUHU
¢uryper;

¢ CBOOOJJTHO ONEPUPOBATH MOHSITHSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B TPOCTPAHCTBE;

e BBITIOJIHATH JACHCTBHSI HAJl BEKTOPAMHU;

epemIaTh 3aJayd Ha JOKa3aTeIbCTBO MAaTeMAaTUYECKUX OTHOIIEHUN W
HAX0XJIEHUE T'€OMETPUYECKUX BEJIMYUH, NMPUMEHSS H3BECTHBIE METObI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e MPUMEHATh MPOCTEHINE TMPOTPaMMHBIE CpEICTBA M DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ay;

e U3BJICKaTh, IPEOOPa3OBbIBATh M HHTEPHPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHSTH  TOJy4YEHHbIE 3HAHWA Ha TMpaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAIlMH, MPUMCHSTh HU3YYCHHBIC TOHSATHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckd  c(hopMynnpoBaHHON
npo0OJieMbl, MOJEIMPOBATh PEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIH C WCIOJIB30BAaHUEM T€OMETPUIECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXO0XJICHUEM I€OMETPUUECKUX BEJIUYHH;

e IMETh TPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



e CBOOOZHO OMNEpUPOBaTh TMOHATUSIMH, CBSI3aHHBIMU C IUJIMHAPUYECKOH,
KOHUYECKOW U cepruyeckod MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
MOJTyYECHUS;

e OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMHU C TE€JIaMHU BpAILCHUS: LUIUHJIPOM,
KOHyCOM, c(pepoii u mapowm;

e pacIiO3HaBaTh TeJa BpallleHus (LUIUHAP, KOHYC, cdepa U map) U 00bSICHIThH
CIIOCOOBI MOTYYEHUS TEJ BPAIICHUS;

e KJIacCU()ULIMPOBATH B3aUMHOE PACIIONOKEHHE C(HEephl U TNIOCKOCTH;

e BEIUUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIlCHHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOZIHO OIEpPUPOBATh MOHSATUSMH, CBA3AHHBIMH C KOMOHWHAIMSIMU Tell
BpaIllCHUSI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHMCAHHBIA B chepy u
OMMCaHHbIA 0KOJIO0 cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHUSI MEXY IUIOMIAIIMU MTOBEPXHOCTENH M 00BEMaMuU
ITOJIOOHBIX TEI;

e U300pakaTh H3ydaeMmble (UTYPHI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

e U3BJICKATh, WHTEPIPETHPOBATH W TMpeoOpa3oBbIBaTh HH(MOpMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e CBOOOJIHO ONIEPUPOBAThH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJTHSTH OTIEPALIUU HAJl BEKTOPAMU;

*3a]1aBaTh IJIOCKOCTh YPABHEHHUEM B JEKAPTOBOW CUCTEME KOOPANHAT;

e pEIIIaTh FEOMETPUYECKUE 3a7aYl HA BHIYMCICHUE YTJIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PELICHUU;

e CBOOOZHO OMEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

¢ BBIMIOJIHATh M300paXEHUST MHOTOTPAHHUKOB U TEJ BpAICHUS TIPH
MapajuieIbHOM  MEPEHOCE, LEHTPAJIBHOW CHUMMETPUM, 3E€PKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;

e CTPOUThH CEUEHUSI MHOTOTPAHHUKOB W TEJl BPAICHUS: CEUCHUS IMIIMHIpA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHHUIO U TIPOXOASAIINE YePe3 BEPIINHY), CEUCHUS 11apa;

* ICTIOJIB30BATh METOJbl TOCTPOCHUS CEUEHUW: METOHA CJIEJ0B, METO/
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

e IPUMEHSTH TeoMeTpuueckue GakTbl Uil PEUICHUSI CTEPEeOMETPUUECKHUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

epeIIaTh 3aJla4d HA JIOKA3aTEJIbCTBO MAaTEMATHYECKUX OTHOLICHUH W
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEIACTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

e IPUMEHSATH MOJYYEHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMYIUPOBAHHONW MPOOJIEMBI, MOJEIHPOBATh PEANbHBIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

e UMETh TMPEJACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 23 0 1 https://resh.edu.ru/
5 B3anMHOe pacnonokeHue npsMsIx B 6 0 0 https://resh.edu.ru/
IIPOCTPAHCTBE
3 [TapamienpHOCTh IPSIMBIX U IVIOCKOCTEH B 8 0 0 https://resh.edu.ru/
IIPOCTPAHCTBE
4 [leprieHAMKYIAPHOCTD NPAMBIX U o5 0 0 https://resh.edu.ru/
IJIOCKOCTEN B POCTPAHCTBE
5 VYTIIBl ¥ paccTOSHUS 16 0 0 hitps://resh.edu.ru/
6 MHOTOrpaHHIKH 7 0 0 https://resh.edu.ru/
7 BexTops! B mpocTpaHcTBE 12 0 0 hitps://resh.edu.ru/
8 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 0 0 https://resh.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KounuecTBouyacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uuppoBbIe
Ne /i P Kontpoabnbie IlpakTuueckue (uitepp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 AHaMTHYECKass T€OMETPHS 15 0 0 https://resh.edu.ru/
5 [ToBTOpEeHME, 0000IICHNE 1 15 0 0 https://resh.edu.ru/
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHUKA 17 0 0 https://resh.edu.ru/
4 Tena BpameHus 24 0 0 https://resh.edu.ru/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 0 0 https://resh.edu.ru/
KPYTJBIX TEJ
6 JIBIOKEHHS 5 0 0 https://resh.edu.ru/
7 IToBTOpenue, 00o01IEHNE U 17 0 0 https://resh.edu.ru/
CUCTeMaTH3aIvsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

Ne
n/n

Tema ypoka

KoangecTBo 4acoB

Bcero

Kourpoubnbie IIpakTuyeckue
padoThI padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYpPChI

OcHoBHbIE NpaBUIa
M300paKeHUsI Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
PSMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

https://lesson.edu.ru/lesson/5e88f16a

[TonsaTns crepeomerpuu:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE TIJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepPEeIUHBI
oTpe3Ka

ITonsTus:
IepECEKaArOIINECS
IIOCKOCTH,
MepECEKArOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO
ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
nepeceKaronmecs npsamas u

https://lesson.edu.ru/lesson/5e88f16a

https://lesson.edu.ru/lesson/5e88f16a-

c240-48cc-9adb-

db2cab0bdbf7?backUrl=%2F02.3%2F

10

https://lesson.edu.ru/lesson/5e88f16a-

c240-48cc-9adb-

db2cab0bdbf7?backUrl=%2F02.3%2F



https://lesson.edu.ru/lesson/5e88f16a
https://lesson.edu.ru/lesson/5e88f16a
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO.
N3o0pakenune
MePECeKAIOIINXCS
IJIOCKOCTEH,
IIEPECEKAIOIIMXCA NTPIMOUN
Y TUIOCKOCTH.

MHoOrorpaHHuKH,
M300paxKeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHuKH,
M300paxKeHue MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX
00bexToB. OO03HAUECHHUS
MHOTOT'PAaHHUKOB

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHUH.
CrnencTBus U3 aKCUOM.

https://resh.edu.ru/subject/lesson/6018
/start/221550/

https://lesson.edu.ru/lesson/824b5b2a-
11dc-473a-b3fa-
b9213890e77d?backUrl=%2F02.3%2F10

https://lesson.edu.ru/lesson/8cee3722

https://lesson.edu.ru/lesson/8cee3722

AKCHOMBI CTEPEOMETPUU U
MIEPBBIC CIICJICTBUSI 3 HUX.
CriocoOsI 3a1aHUS TIPSIMBIX
7 INIOCKOCTEN B
MIPOCTPAHCTBE.
O0603HaueHus PSIMBIX U
IUIOCKOCTE

https://lesson.edu.ru/lesson/8cee3722



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/8cee3722
https://lesson.edu.ru/lesson/8cee3722
https://lesson.edu.ru/lesson/8cee3722

10

11

12

13

14

N3o0paxenue ceueHuit
Ky0a, KOTOpBIE TIPOXOISAT
yepe3 ero péopa.
N300pakeHne nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.

N3o0paxenue ceueHuit
MIPU3MBI , KOTOPBIE
IPOXOIAT uepes e€ peopa.
N3o06paxenue nepeceyeHus
MOJIYYEHHBIX MJIOCKOCTEH.

H3o0paxenue ceueHuit
NUpaMUbl, KOTOPbIE
IPOXOIAT uepes e€ peopa.
N3o6paxeHue nepeceyeHust
MOJIYYEHHBIX MJIOCKOCTEH.

N3obpaxenue ceueHuit
nupaMuIpl, Kyba u
NPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux peopa.
N300pakeHne nepeceyeHust
MTOJIY4EHHBIX IIJIOCKOCTEM.

Merton cnenoB s
MOCTPOEHUS CEUCHU I

https://lesson.edu.ru/lesson/eb2f786e

https://lesson.edu.ru/lesson/eb2f786e

https://lesson.edu.ru/lesson/eb2f786e

https://lesson.edu.ru/lesson/824b5bh2a-

11dc-473a-b3fa-

b9213890e77d?backUrl=%2F02.3%2

F10

15

Meton cinenoB s
MTOCTPOEHUS CEUCHUH.
CBoiicTBa niepecevyeHni
MPSIMBIX U MJIOCKOCTEH

16

[TocTpoenus ceueHuit
MeToJIOM ciienoB. CBoMicTBa

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



https://lesson.edu.ru/lesson/eb2f786e
https://lesson.edu.ru/lesson/eb2f786e
https://lesson.edu.ru/lesson/eb2f786e
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/4912/start/23573/

IIEPECCUCHU M NPSMBIX U
IUIOCKOCTEHN

[start/23573/

17

IToctpoenue ceueHui B
KyOe 1o TpéM ToukaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEkKEU U
3aIlACh 1I1aroB MOCTPOEHUS

https://resh.edu.ru/subject/lesson/4912
/start/23573/

18

IToctpoenue ceuenuii B
MAPAMUE 110 TPEM TOUKaM
Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEKEN U
3alKCh IAroB IOCTPOEHUS

https://resh.edu.ru/subject/lesson/4912
/start/23573/

19

IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3zmanne BRIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHHUS

https://resh.edu.ru/subject/lesson/4912
/start/23573/

20

[ToBTOpEHME TUIAHUMETPUN:

Teopema o
[PONIOPLIUOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

21

IToBTOpEHME MIIAHUMETPUN:

Teopema Menemnas.
Pacuertn B ceueHnsax Ha
BBIHOCHBIX YepTEkKax.
Ucropus pazsutus
MJIAaHUMETPUH U



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

CTepeOMEeTpUHn

22

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznianue BBIHOCHBIX
YEpTEKEH U 3aIIUCh L1aroB
MOCTPOCHUS

23

24

[IpakTuyeckas pabora
"IToctpoenue ceueHuin"

Bsaumnoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs
npsimele. [Ipusnaku
CKPELIUBAIOIINXCS
npsaMmeix. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

26

Teopema o CylecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOI1
napasuiebHON JaHHOU
IIPSAMOM, POXOIAIIEN
yepe3 TOUKY POCTPAaHCTBA
Y HE JIe)Kallel Ha TaHHOMU
npsmMoit. Jlemma o
[IEPECCUCHUN
napajieIbHbIX MPSMBIX
IIJIOCKOCTBIO

[TapannenbHOCTB TpEX
npsiMbIx. Teopema o Tpéx
HapayIeNIbHBIX MPSMBIX.




Teopema o
CKPELIMBAIOIUXCS MIPSIMBIX

27

28

[TapannensHoe
MIPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
napauIeILHOTO
MIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
POEKIINN

lenTpanpHas nmpoexuus.
VYroi1 ¢ COHanpaBIEHHBIMA
CTOPOHAMHU. YTOJI MEXIY
IPSMBIMU

https://lesson.edu.ru/lesson/4940b757-
cab7-49ef-8314-
£9f108d0d1c4?backUrl=%2F02.3%2F
10

29

30

[IpoBepounas pabora
"B3auMHOe pacmnosioxxeHue
IPSIMBIX B IPOCTPaHCTBE"

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTH. CBOMCTBA
MapaJIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065
[start/125651/

31

I'eomeTpuyeckue 3a1aun Ha
BBIYUCICHUC N
JI0Ka3aTeNIbCTBO,
CBs3aHHBIC C



https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

NapajuieIbHOCTHIO MPSMBIX
U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MIPOXO/ISIIETO Yepes
JAHHYIO TIPSIMYIO Ha
yepTexe U napajuiesIbHOro
Ipyroii npsamou. Pacuér
OTHOLLEHUN

33

34

[TapannenpHas npoekuus,
MIpUMEHEHUE ISt
MOCTPOCHUS CEUCHU KyOa
U Tapasuiesienumea.
CaolicTBa
napajjienenuneaa u
MIPU3MBI

[TapannenbHble MIOCKOCTH.

[Ipu3Haku napainenbHOCTH
JBYX IIJIOCKOCTEH

https://resh.edu.ru/subject/lesson/6129
[start/131672/

35

36

Teopema o
napajuleJIbHOCTU U
€MHCTBEHHOCTH
IUIOCKOCTH, MTPOXOALIEH
4yepes3 TOUKY, He
IIPUHAUIEKANTYIO JaHHOU
IJIOCKOCTH U CIIEICTBUS U3
HeE

CBoiicTBa napayyieabHbIX
IIJIOCKOCTEN: O



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

37

NnapajiCJIbHOCTH MPAMBIX
nepeceyeHus npu
NepeceyeHn  IByX
napauIeIbHBIX MIOCKOCTEN
TpeTbeit

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 0Tpe3kax
napauIeIbHBIX MPSIMBIX,
3aKITFOUYEHHBIX MEXKTY
napaJuIeIbHbIMU
IUTOCKOCTSIMH; O
IIEPECEUECHHUH NIPSMOU €
JBYMSI TTapAIIJICTbHBIMU
IUIOCKOCTSIMU

38

39

40

IToBTOpEHUE: TEOpEMA
[Mudaropa Ha naockoctu

IToBTOpEHUE:
TPUTOHOMETPHS
IPSIMOYTOJIBHOTO
TPEYroJbHUKa
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajuiesenuneia

41

Brruncnenune
OTPE3KOB B KyOe U
MPSAMOYTOJIbHOM

napajuiesenuIes1e

42

[lepnenAUKYISIPHOCTD
MPSMOM M TUIOCKOCTH.

https://lesson.edu.ru/lesson/29832d4a-

1fd3-404d-8edb-



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10

[Ipu3nak
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

c55b7c7321c8?backUrl=%2F02.3%2
F10

https://lesson.edu.ru/lesson/29832d4a-

Hpusnak 1fd3-404d-8edb-
43 NCPICHAUKYIIAPHOCTH c55b7c7321c8?backUrl=%2F02.3%2

IIPSIMOM U TNIOCKOCTHU F10

TeopeMa 0 CYIICCTBOBAHUU

U €CAUHCTBCHHOCTH Hp}IMOﬁ,
44 HpOXOI[HH_Ieﬁ qgepe3 TOUKY

[IPOCTPAHCTBA U

NEPIEHAUKYJIAPHOH K

IIJIOCKOCTHU

[Tnockoctu u https://resh.edu.ru/subject/lesson/4724
45 HEePICHIUKYIISPHBIC HM [start/20411/

MMpAMBbIC B MHOT'OI'paHHUKAX

[lnockoctu u
46 MNEPNCHAUKYJIAPHBIC UM

npsMele B KyOe, mpu3me u

nupaMuze.

TeprermuKymsp u https://lesson.edu.ru/lesson/93167e33-
a7 otonman Hocmposie Zgggsgsasza%i%ackur|=%2F02 3%2F

NEpNCHAUKYJIApa U3 TOYKU * *

Ha IPAMYIO 10

[TocTpoenue https://lesson.edu.ru/lesson/93167e33-
48 NEPIEHANKYIIAPA U3 TOYKH a6bf-4032-8b8c-

Ha IPSIMYIO

d839e07af2a5?backUrl=%2F02.3%2F



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
u oOpaTHas)

https://lesson.edu.ru/lesson/09071ad6

50

[IpumeHeHue Teopemsl 0
TPEX MEePIeHIUKYIIpax
(npsimast 1 oOpaTHas)

https://lesson.edu.ru/lesson/09071ad6

51

VYron mexny
CKPEILIUBAOIINMUCS
PSIMBIMU

52

53

54

[Touck nepreHAnKyISpHBIX
NPSMBIX C TOMOIIBIO
NepIEHIUKYIISPHBIX
IIJIOCKOCTEMN
OproroHansHOE
IPOEKTHUPOBAHUE
[TocTpoenue ceuenuii kyda
U TIPU3MBI C IOMOIIIBIO
OpPTOTOHAJIBHOM MPOEKIUH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MIUPAMUJIBI C TOMOULIBIO
OpPTOTOHAJILHOM MPOEKINH

56

Cummetpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTpaHHHUKaX



https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6
https://lesson.edu.ru/lesson/09071ad6

57

[Ipu3nak
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CHMMETPUU

58

[IpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKHU J10
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6018
[start/221550/

https://resh.edu.ru/subject/lesson/4023
/start/149352/

59

60

61

Pacuét paccrosinuii ot
TOYKH JIO INTIOCKOCTH

CriocoObl OIyCTHTh
NEPIEHIUKYJISAPBL:
CUMMETpPHUS, CIABUI TOUKU
I10 MapaUIeIbHON MPAMON
CnBur no HenapamuieabHON
IIPSAMOM, U3MEHEHHUE
paccTosAHuMI

62

O00011eHME 110 TEME
"B3aumHoOe pacmnosioxxeHue
HPSMBIX U MJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: YroI MEXIY
MMPSAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHUA B
IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/

64

[ToBTOpEeHue: yrom Mexay
CKPEIIHBAIOIIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65

I'eomerpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKY
PSIMBIMU B
MHOTOTpaHHHKaX

66

67

68

JIByrpaHHBIN yroul.
CBOICTBO JIMHEHHBIX YIJIOB

JBYTPaHHOIO yria

[leprienquKynspHBIE
miockoct. CBoMCTBa
B3aUMHO
NEePIEHINKYIISIPHBIX
IUIOCKOCTEH

ITpusnax
NEPIEHIUKYJIIPHOCTH
MIJIOCKOCTEH; TeOpema o
IIPSIMOM IepeceueHus IByX
IIJIOCKOCTEMN
NEePIEeHIUKYISIPHBIX
TPETbEN MIOCKOCTH

https://resh.edu.ru/subject/lesson/6063
[start/21123/

https://resh.edu.ru/subject/lesson/4724
[start/20411/

69

IIpssMOyTONBHBIN
napajuiesenunesn; Kyo;
WU3MEpPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesenuneia

https://resh.edu.ru/

70

Teopema 0 guaroHanu
IPSIMOYTOJIBHOTO



https://resh.edu.ru/subject/lesson/6063/start/21123/
https://resh.edu.ru/subject/lesson/6063/start/21123/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/

napasuiesienuIie1a u
CIIEJICTBUE U3 HEe

71

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3a7a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUIOCKOCTH

72

[ToBTOpeHue:
CKPELIMBAIOIIMECS NPSIMBIE,
[apaJuIeJIbHBIC IJIOCKOCTH
B CTaHAAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEITUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY CKPEIMBAIOIIUMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

74

Paccrosane ot ToUkH 110
MIJIOCKOCTH, PACCTOSTHUE OT
psIMOH 10 TIJIOCKOCTH

75

Brruucnenue pacctosHuit
MEXIY CKPEIINBAOIIUMUCS
MPSMBIMH C TIOMOLIBIO
NEePIEHANKYIISIPHON
IIJIOCKOCTH

76

TpéxrpanHslil yrom,
HEPABEHCTBA VIS




77

TPEXTPaHHBIX yTJIOB.
Teopema [Tudaropa,
TEOpPEMbI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria

DeMeHTHI chepruiecKoit
TEOMETPHH: Te0/Ie3NUECKUe
JIMHUU Ha 3emiie

78

79

80

[IpoBepounas pabora
"VYrubl u paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK H €ro
9JIEMEHTHI"

[Tupamuga. Buast

nupamu. [lpaBunbHas
nupammia

https://resh.edu.ru/subject/lesson/5866
[start/221576/

81

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN
napauenenunes, Kyo

82

[Ipusma. Ilpamas u
HAaKJIOHHAs [IPU3MBI.
IIpaBunpHas npusma

https://resh.edu.ru/subject/lesson/5443
[start/21270/

83

84

BBIHYKJ'ILICMHOTOFpaHHI/IKI/I .

Teopema Ditnepa

Beinykiisie
MHOIOIpaHHMKHU. TeopeMa
Oiinepa. IIpaBunpHbIE N
MIOJIYIIPaBUJIbHBIE



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/

MHOTI'OI'paHHUKH

O06001IeHE 10 TEME

85
"MHororpaHHuku"
[ToHsTHE BEKTOpA Ha https://resh.edu.ru/subject/lesson/4758
86 IUIOCKOCTH H B [start/21648/
MIPOCTPAHCTBE
https://resh.edu.ru/subject/lesson/4758
87 CyMMa BEKTOpOB /start/21648/
https://resh.edu.ru/subject/lesson/4758
88 PazHoCTh BEkTOpOB /start/21648/
https://resh.edu.ru/subject/lesson/4758
89 [TpaBwiio mapamienenunena /start/21648/
% VMHOKEHHe BEKTOpa Ha https://resh.edu.ru/subject/lesson/4758
HCTIO [start/21648/
Pa3zsnoxeHue BeKkTopa 1o https://resh.edu.ru/subject/lesson/6404
01 0azucy TpEX BEKTOPOB, HE [start/132055/
JIeKAIIUX B OTHOMN
MIJIOCKOCTH
92 CkansipHOE TPOU3BEACHNE
03 Brruncnenue yria Mexmy
BEKTOPAMH B IIPOCTPAHCTBE
[Mpocreiimue 3aa4u ¢ https://resh.edu.ru/subject/lesson/6083
94 BekTOpamu. KoopauHaTe! [start/149229/

CCPCANHBI OTPE3KaA



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

95

[Ipocreitmume 3anauu ¢
BeKTOpamu. Beruncnenue
JUINHBI BEKTOpA I10 €ro
KOOpJIMHATAM.

96

[Ipocreitmume 3anauu ¢
BeKTOpaMu. PaccrosiHue
MEXy IBYMSI TOUKAMH.

97

98

99

100

[Ipocreitmme 3anauu ¢
BekTopamu. [IpoBepounas
pabora

O06o0061IEHNE U
cHUCTEMaTH3alMs 3HAHW.
Tena Bpamennit. [Tnomanp
MTOBEPXHOCTH

O06o06mIeH e U

CUCTEMATHU3ALIUS 3HAHUH.
OO0BEMBI TENI

Hrorosoe 0000111€HHE U
CUCTEMATHU3ALIUS 3HAHUN.

101

102

0O0001eHne 1
cUCTeEMAaTHU3alus 3HAHUN.

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIEe HU(PPOBBIEO Opa3oBaTeIbHbIE
pecypcsbl

[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha
TIJIOCKOCTH U B
npocrtpaHctae"

[ToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria
MEX/1y BEKTOpaMU B
npocrpaHcrae”

[ToBTOpEHME TEMBI
"VYpaBHeHHE PSIMOH,
MPOXOIAIIECH uepe3
JIB€ TOYKH"
YpaBHeHue
ILJIOCKOCTH, HOpMaJlb,
yYpaBHEHUE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
ILJIOCKOCTH, HOpMaJlb,
YpaBHEHUE
IIJIOCKOCTH B




OTpe3Kax

BekropHoe
MIPOU3BEJICHUE

JInHeliHbIC
HEPaBCHCTBA,
JIMHEHHOE
MpOrpaMMHPOBAHUE

JIuHeliHbIC
HEPaBCHCTBA,
JIMHEHHOE
MIpOorpaMMHpPOBaHUE

10

AHaIMTHYECKHE
METO/bI pacuéra yria
MEXIy MPSMbIMHU B
MHOT'OI'paHHUKaX

11

AHanuTHdeckue
METOMBI pacyéra yria
MEXKY IIJIOCKOCTAMU
B MHOTOI'PaHHUKAX

12

dopmyJiia pacCTOSHUSA
OT TOYKH J10
TIJIOCKOCTH B
KOOpJIMHATAX

13

14

Haxoxnenne
pacCTOAHUN OT TOUKHU
710 TIJIOCKOCTH B KyOe

Haxoxnenue
pacCTOsTHUN OT TOUYKU
JIO TJIOCKOCTH B
MPaBUJILHON
nUpaMmuae




15

O00011IEHIE IO TEME
"AHaTuTUYECKas
reomerpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKH

17

18

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIIEIOB

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHbHIC
IUIOCKOCTH,
MePECEUCHUS TIPSIMBIX
U TIJIOCKOCTEH

19

[TapamiensHble
MIpsIMBIE U
IJIOCKOCTH:
IapajuIeIIbHbIC
CEYECHUS

20

21

[TapannensHble
npsiMble U
IJIOCKOCTU: Pacy€T
OTHOIIEHUI

[TapamiensHbie
MpsIMBIE U
IIJIOCKOCTH: YIJIBI
MEXIY
CKPEIINBAIOIIUMUCS
MPSIMBIMU




22

23

24

25

[lepnenqukynspHsie
IpsiMbIE U
IJIOCKOCTH:
CTaHJapTHBIE M1APBI
NIEPIECHIUKYIIPHBIX
IIJIOCKOCTEN U
IPSIMBIX, CAMMETPUH
MHOI'OTPaHHUKOB

[lepnieniuKynsipHbIe
npsiMble U
IJIOCKOCTH: TEOpEMa
0 Tpex
MePIEHIUKYISIpax
[lepnieniuKynsipHbIC
npsiMbIe U
IJIOCKOCTH:
BBIYUCIJICHUS JJIVH B
MHOTOTPaHHUKAX

IToBTOpEHME:
IUIOIIAAN
MHOTOYTOJIEHUKOB,
dbopMyIbl 15t
IUIOIIAJICH,
COOOpaKeHHS
Mog00HUs

26

[ToBTOpEHME:
TUTOTIAIH
MHOT'OYTOJIbHHKOB,
dbopMyIbl 151
TUIOIIACH,
COOOpaxeHHs
no00us




27

28

IToBTOpEHuUeE:
IJI0LIA I
MHOTOYT'OJIbHUKOB,
hopmysbl st
IUIOIAJICH,
COOOpaxeHHs
og00uUs

IImomanu ceuennii
MHOT'OTPaHHUKOB:
IUIOIAa a1
MMOBEPXHOCTE,
pa3pe3aHus Ha 4acTH,
COOOpaxKeHUS
mopoous

29

IInomanu ceuenuit
MHOTOTPaHHUKOB:
ILIOIIA I
MMOBEPXHOCTE,
pa3pe3aHus Ha YacTH,
COOOpaxeHust

o 00Ms

30

O60061eHue IO TeEMe
"[ToBTOpEHME:
MHOTOTPaHHHKH,
CeueHus
MHOTOTPaHHHUKOB"

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumneaa

32

3anaun 00 yABOCHHUH
Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKITNH




yria

33

CrepeomeTpuyeckue
3a/1auu, CBS3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienuneaa

34

[TpuknaaHbie 3a1a4u,
CBs3aHHBIC C
BBIYHUCJICHHUCM
00BéMa
PSIMOYTOJIBHOTO
napauie/ieune1a

35

36

37

38

O0BEM mpsiMoit
MPU3MBI

CrepeomeTrpuueckue
3aJjauu, CBS3aHHbIE C
BBIUUCIICHHEM
00BEMOB MPSAMOI
TIPU3MBI

[Tpuknaanele 3a1a4n,
CBSI3aHHBIE C
00BEMOM TpsIMOH
TIPU3MBI

Beruucnenue
00BEMOB Te ¢
MOMOIIIBIO
OIPEIEIIEHHOTO
unarerpana. O0bEM
HAKJIOHHOM TTPU3MBI

39

Brruucienue
00BEMOB TEII C




IIOMOIIIBIO
OIPEIEIIEHHOTO
unterpaia. O0bEM
MUPAMUIBI

40

®opmyna 00bEéMa
MUPAMH/IBI.
OrHomleHre 00HEMOB
MUpaMU/L ¢ OOIITUM
yrIoM

41

®opmyna oobEma
MTAPAMUJIBL.
OrHolleHne 00HEMOB
MUpaMU/L ¢ O0ITUM
yrIoM

42

CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
o0bEMaMu

HaKJIOHHOU TIPU3MBI

43

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
o0BEMaMK MUpaMUIbI

44

[Tpuknagueie 3agaun
1o treme "OO0BEMEI
Ten", CBA3aHHEIE C
00HEMOM HAKJIOHHOM
MIPU3MBI

45

[Tpuknagueie 3agaun
o teme "OOBEMEI
Ten", CBsI3aHHBIC C
00BEMOM TTHPAMUIBI

46

IIpumeHeHue




00BEMOB.
Brrancnenue
pacCTOsTHUS 110
IUIOCKOCTH

47

O00011IEHIE TT0 TEME

"O0BEM
MHOTOIpaHHUKa"

48

Hwmaapuyeckas
MMOBEPXHOCTb,
oOpa3yromue
HWIAHAPUYECKON
MIOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/start/22490/

49

HMunmuuap. Hpamon
KPYTrOBOW LIAJIMHID.
ITnomane
ITOBEPXHOCTHU
LWIMHIpA

50

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM

nosepxHocTu. Konyc

https://resh.edu.ru/subject/lesson/4903/start/22646/

51

Ceuenue KoHyca
IIJIOCKOCTBIO,
napasiebHON
IIJIOCKOCTH
OCHOBaHUS

52

VY ceu€HHBIN KOHYC.
N3obpaxkenue
KOHYCOB U
YCE4EHHBIX KOHYCOB



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/

53

ITnomans 60KOBOM
MTOBEPXHOCTHU H
IIOJIHOM TIOBEPXHOCTH
KOHyCa

54

ITnomans 60KOBOM
MMOBEPXHOCTU U
IIOJIHOM TIOBEPXHOCTH
KOHyca

55

56

57

58

CrepeomeTrpuueckue
3a7a4y Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM
CEYCHU I LMIMHIIPA,
KOHYyca

CrepeomeTrpuueckue
3aJ1a4yd Ha
JI0Ka3aTeIIbCTBO U
BBIYHCJICHHC,
MIOCTPOECHUEM
CEYEHU IWINHAPA,
KOHYycCa

[Ipuxnagueie 3a1auu,
CBSI3aHHEBIE C
LWIAHAPOM
[TpuknagHeie 3a1a4u,
CBSI3aHHEBIE C
LWIAHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/start/22791/

60

Iepeceuenue cheps
U 11apa ¢



https://resh.edu.ru/subject/lesson/4034/start/22791/

61

62

63

IIJIOCKOCTBIO.
Kacanue mapa u
cdepbl IOCKOCTHIO.
Bun u nzobpaxenue
mapa

[epeceuenue chepol
Y 1apa ¢
IIJIOCKOCTBIO.
Kacanue mapa u
cdepbl IOCKOCTHIO.
Bun u nuzobpaxenue
mapa

VYpaBHenue chepsi.
[Tnomane cheprr u eé
yacTeu

Cummertpust cepsl 1
mapa

64

65

CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIUHMCJICHUE,
CBSI3aHHBIE CO
cdepoit u mapom,
MOCTPOCHHEM HX
CEYCHUH IITOCKOCTHIO

CrepeomeTrpuueckue
3aJjauu Ha
JI0Ka3aTelbCTBO U
BBIYMCIICHUC,
CBSI3aHHBIE CO
cdhepoii u mapom,
MOCTPOCHHEM X

https://resh.edu.ru/subject/lesson/5525/start/22875/



https://resh.edu.ru/subject/lesson/5525/start/22875/

CEUYEHUN MIIOCKOCTBIO

66

67

[Ipuknanuele 3anaum,
CBSI3aHHBIE CO
cdepoit u mapom
[ToBTOpEHMeE:
OKPY>XKHOCTb Ha
IJIOCKOCTH,
BBIYUCIJICHHUS B
OKPY>XHOCTH,
CTaHIapTHbIE
nogoous

68

69

70

71

Paznuunsie
KOMOMHAIINH TET
BpALLICHUS U
MHOTOT'PAHHUKOB

3agauu 1mo TeMe
"Tena n NOBEPXHOCTH
BpateHus"

3agauu 1mo TeMe
"Tena 1 NOBEPXHOCTH
BpauieHus"
O60061eHue IO TeEMe
"Tena u NIOBEPXHOCTH
BpauieHus"

https://resh.edu.ru/subject/lesson/4906/start/84087/

72

O0BEM muIMHpA.
Teopema 06 06bEMe
MPSIMOTO IIWJIHHJIpA

https://resh.edu.ru/subject/lesson/5629/start/23082/

73

Brrancnenue
00BEMOB TeJI ¢
IIOMOIIIBIO
OIPEIEIIEHHOTO

https://resh.edu.ru/subject/lesson/4046/start/23207/
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unterpana. O0bém
KOHyca

74

75

76

77

78

[Tnomaau 60k0BO 1
IIOJIHOW ITOBEPXHOCTH
KOHyca

CrepeomeTpuyeckue
3aJlauu, CBA3aHHbIE C
BBIYUCIICHUEM
00BEMOB IUITUH/IPA,
KOHyca

[MpuknagHeie 3a1a4n
o Teme "O0BEMBI U
TUTOIIAH
noBepxHoctel Ten"
O0BéM mapa u
IIIAPOBOTO CEKTOpa.
Teopema 06 006bEMe
wapa. [Inomans
cdepsl.
CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
IIapOBOT'0 CErMEHTa
Y IIapOBOTO CEKTOpa

[Tpuknagueie 3agaun
1o TeMe "OO0BbEMBI
Ten", CBA3aHHEIC C
00BEMOM I1apa u
TIOMIAABI0 Cephl.
CooTHonieHus
MEXY TUIOIIAISIMH

https://resh.edu.ru/subject/lesson/4046/start/23207/
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MMOBEPXHOCTEN U
00BEMaMU ITOT0OHBIX
T

79

80

81

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
W3menenue o0bEMa
P TIOJTO0MH.
CrepeomeTpHuuecKue
3aJ1a4d, CBI3aHHEIE C
BBIYMCIIEHHEM
00BEMOB T U
ILIOIA e
MMOBEPXHOCTEN
O000I11IEHNE IO TEME
"[Tnomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

Ten"

JBmxeHus
MIPOCTPAHCTBA.
OTtoOpaxeHusl.
JBrokeHus u
paBeHCTBO (uryp.
OO01me cBoiicTBa
IBUKCHUHU

https://resh.edu.ru/subject/lesson/6297/start/22283/

82

Bunn nBukennit:
MapasieabHbINA
MEepPEHOC,
LEHTpaIbHas
CUMMETPHUS,
3epKajJbHast
CUMMETPHUS, TOBOPOT

https://resh.edu.ru/subject/lesson/6297/start/22283/
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BOKPYT IIPSIMOM

83

84

85

[IpeobpazoBanms
nonobwus. [Ipsmas u
cdepa Ditnepa
I'eomeTpuueckue
3aJ]auu Ha
MIPUMEHEHHE
JIBHOKCHUS

O00011IEHNE 10 TEME

"BekTopsl B
npocTtpaHcTae"

https://resh.edu.ru/subject/lesson/5731/start/22407/

https://resh.edu.ru/subject/lesson/5731/start/22407/

86

Oo6o06miaromee
nostopenue 11
MOHATHI U METOJIOB
Kypca reomerpun 10—
11 knaccos,
CHUCTEMAaTU3aLHs
3HAHUM:
"[TapamiensHOCTH
MPSMBIX U
IIJIOCKOCTEN B
npocTpaHcTae”

87

Ob6o61maronee
noBTtopenue 11
HOHATHH U METOIOB
Kypca reomerpun 10—
11 knaccos,
CHUCTEMAaTU3aLHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

O6o0maromiee
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89

nosropenue 11
MOHSTHI U METOJIOB
Kypca reomerpun 10—
11 knaccos,
CUCTEeMaTH3alIUs
3HaHui: "BekTopsl B
npocrpaHcrae”

Oo6o61aromiee
nostopenue 11
MOHATHI U METOJIOB
Kypca reometpun 10—
11 knaccos,
CUCTEMAaTU3aLIUs
3HaHuii: "O0beM
MHOIOrpaHHHUKa"

90

O6o06maromee
noBtopenue 11
MMOHATHUH U METOJIOB
Kypca reomerpun 10—
11 knaccos,
CHCTEeMAaTH3alHs
3Hanuii: "O0beM
MHOrOrpaHHHuKa"

91

Ob6o61maronee
nosropenue 11
MOHSATUN U METO/IOB
Kypca reomerpun 10—
11 knaccos,
CUCTEMaTH3aIus
sgagui: "Tnomann
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX




Ten"

92

93

O6o0maromiee
nosropenue 11
MOHSATHHA U METOI0B
Kypca reomerpuu 10—
11 knaccos,
CHCTEMAaTH3alHs
sgagui: "[lnomaan
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

Ter"

Oo6o061aro1ee
ITOBTOPCHHE.

94

95

96

Oo6o061aromee
MMOBTOPEHHE.

[ToBTOpEHUE,
00001IeHHE U
CHUCTEMATHU3aLA
3HAHUH

Hcropus pazsutus
CTEPEOMETPUHN KaK
HAyKH U €€ poJIb B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pasButus
CTEPEOMETPUH KaK
HAyKd U €€ POJIb B

pa3BUTUU




COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

98

99

Hcropus passutus
CTEPEOMETPUU KAK
HAyKd U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUU KaK
HayKHU U e€ pojb B
pa3BUTUHU
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

101

Hcropus passutus
CTEPEOMETPUH KAK
HAyKH U €€ poJIb B
pa3BUTUH
COBPEMEHHBIX
VWH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUU KAK
HayKHU U €€ poib B

pa3BUTUU




COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

102

Hcropus passutus
CTEPEOMETPUU KAK
HAyKd U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTrka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUS.
['eometpus 10-11 kmaccsl : yaeOHUK 17151 00111€00pa30BaTENbHBIX OpraHU3aIui :
0a30BbIit 1 yriyonennbiit yposau /JI.C.Atanacsu u ap. M. : IIpocsemenne 2019
r

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1)Maremartuka: anreOpa v Hauajaa MaTeMaTHYECKOTO aHAJIM3a, TCOMETPHSL.
['eometpust 10-11 kinaccol : yueOHUK J1s 00111€00pa30BaTEIbHBIX OpraHU3AINM
0a30BbIit 1 yriyosenubiit ypoBHu/JI.C.Atanacsa u ap. M. : [Ipocsemenne 2019 r

2) MaTtemaTuka: anreOpa U Hayajla MaTeMaTUYECKOr0 aHalin3a, FTEOMETPHSI.
['eometpust : M34 10—11-e kacchl : 6a30BbIi U YIUIyOJIEHHBIA YPOBHU :
MeToanYeckre pekoMenaanuu K yaeonuky JI. C. Atanacsana, B. ®@. byry3osa, C.
b. Kagomuesa u np. — Mocksa : [Ipoceemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/
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cT. ATamanckas 2023

INOACHUTEJIBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP U cTaTUCTUKa» YIIyOJEHHOTO YpPOBHSA
ABIIICTCS MPOJOJDKEHHMEM U PAa3BUTUEM OJHOMMEHHOIO Y4eOHOTro Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Ui (OpMUPOBaHUS y OOYyYAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluxcs O METOoAax HCCIEeI0BaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMU Ha Ba)KHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIL  ONHUCAHUS  aHTPONOMETPUUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
NOTPEIIHOCTE B pa3JIMyHbIe poJa H3MEPEHUsX, INTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTcsS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOJAUMBIX CHEIHAIMCTAM HE TOJIBKO MHKEHEPHBIX
CHEUATBHOCTEH, HO TaKXe COLUUAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YyHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJICHBI OCHOBHBIC
coziepkatesbuble TMHUU: «CiayyaliHble COOBITUSI U BeposiTHOCTU» U «CriydaiiHbie
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYPCOB.



Copnepxanvne nuHUM «CrnydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM Jy1s1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSITHOCTEH
MEK]ly 3HAUCHHUSMU CITyYailHBIX BEJIMYHH. Ba)kHYI0 4acTh B 3TOU COJIEpKATEIbHON
JMHUY 3aHUMAET U3yUYCHUE TEOMETPUUECKOTO U ONHOMHUAIBHOTO PACIIPEACIICHUN U
3HAKOMCTBO C WX HEMNPEPHIBHBIMH aHAJIIOTaMU — MOKA3aTEIbHBIM U HOPMaJIbHBIM
pacrnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU H
pacnpeneNeHus MU, aKIEHTUPYIOT BHHMaHUE OOYYaIOImMXCS HAa OMHCAHUH U
U3YYCHUU CIyYalHBIX SBJICHUN C MOMOIIBIO HEMPEpBIBHBIX (YyHKIMNA. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeJIbHOMY U HOPMaJIbHOMY PacIipeieieHUsIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHUTEIbHOE HU3YyYEHUE CBSI3H
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W ONHUCAHHE 3TOW CBSI3M C IOMOILBIO
Kod(pduleHTa KOPpEJSIMM W €ro BBIOOPOYHOTO aHajiora. OTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlnarpaMmbl paccerBaHuUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOTOM OIHMPAIOTCS Ha CBEICHUS U3
KypCOB aJIreOpbl U T€OMETPHH.

Emé oaumH »3neMEHT  coJepKaHus, KOTOpPBIM  Mpeiaraercs  Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIy4alHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TaKHX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep U
SBJIIETCS] AKTYaJIbHBIM JUIsI OyIyImuX aOUTYpUEHTOB, MOCTYMAIONIUX HA Y4eOHbBIC
CIEIUAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
yIpaBJCHUEM.

Ha wu3yduenue yueOHOro Kkypca «BeposiTHOCTh W CTaTHUCTHKAa» Ha
yrIyOJIeHHOM ypoBHE oTBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 dac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTB)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHS. Bau3ocTh 4acToOThl U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITus. J{uarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcIil0BHass BEPOSITHOCTb. YMHOXXEHHUE BEpPOATHOCTEU. JlepeBo cirydallHOro
skcriepumenTa. Gopmyia nosHou BepostHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HchbITaHUNH bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnipenenenus. Onepanuu Haj ClIy4yalHbIMH BelnYrMHaMu. buHapHas ciyvaliHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

11 KJIACC

CoBMeCTHOE pacrpelesieHue ABYX CiydalHbIX BenuuuH. HeszaBucumele
CIIy4ailHbIE€ BEJIMYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4yalHOW BEJIMYMHBI (paclpenesiCHuUs ).
[IpuMepbl TPUMEHEHHSI MAaTEeMaTUYECKOrO0 OKHUJIaHWS (CTpaxOBaHHUE, JIOTEpes).
Marematnyeckoe OxugaHue OWHAPHOW CIy4alHOUW BeNMWYWHBI. MaTemaTtndeckoe
OXXMJAHUE CYMMBI  CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKkoe  OXKHUIaHUe
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHU.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIIYYalHOM  BEJIMYUHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmiepcuss W CTaHAQpPTHOE  OTKJIOHEHHE  OMHOMHUAILHOTO
pacupenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIIOHEHUE TIE€OMETPUYECKOTO
pacnpeneneHus.



HepasenctBo YeobiméBa. Teopema UebOniméBa. Teopema bepuymiu. 3akoH
OonplX  4yucen.  BpIOopouHbI  MeTOA — HcchenoBaHui.  BwriOopouHble
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES C MOMOIIBIO U3YUEHHBIX PACIIPEICICHNAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAaJbHOMY  PAaCHpPEACIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHNUS.

[TocnenoBaTtenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
IIpUBOJSILIME K pacnupenesiennto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHAs perpeccus, METOL HAUMEHBIIUX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocs Kak aKTUBHOTO |
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUIN, BOCIPUUMYHUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIIO0US, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTHUYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIBLHOU
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIS1 OKPYKAIOIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pPa3BUTUS M 3HAYUMOCTH JUISl DPa3BUTHUS I[MBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE el cTBUSA

ba3oBble ornueckue aeiicTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ11 000OIIEHHS U CPAaBHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSTENIBHO J0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHHUSA, BHIOMpAaTh HauOoyiee MOAXOASAIMMA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OpMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3NIMYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH TP PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: Tpad, miockuil rpad, cBsA3HBINA rpad,
nyTh B Tpade, 1emnb, UK, IEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTApPHOE ClydyailHOe COObITUE (IIIEMEHTAPHBIN UCXOT)
CIIy4alflHOTO  OTbBITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POpMYyITHUPOBATH COOBITHS: TIEPECEUCHHE, OOHEIMHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JIUArpaMMBI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJI PEIICHUs 3a7ad, MOJb30BaThCsi (GOpMyIon
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIydailHbIX COOBITHH;



OllEpUPOBAaTh  IOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C NOMOUIbI IpaBUiIa YMHOXEHMs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOTHOW BEPOSTHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
110 OPTaHMU3ALMH CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOMHATOpPHBIE (QOPMYJBl JJsl NEPEUUCICHUSA
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucmibITaHKE), yCHexX W HeyJada, HE3aBUCHUMBIE WCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN 10 TEPBOrO yclrexa, B
CEepUM WCIBITAaHUN bepHyJUIM, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JAuMarpaMMa paclpeneieHusi, OuHapHas ciay4yaiiHas BeEJIMYMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPENCIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMAaTHYECKOTO OKHMIAHUS CITydailHOU
BEJIMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IOpU PELIEHUU 3a/1ay, BBIYUCIATh MAaTEMATUYECKOE OXKHUJaHUE OMHOMUAIBHOTO U
r€OMETPUYECKOI0 PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pacnpenenenus) Npu pPELIEHUM 3a4ad, BBIYUCIATH IJUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAILHOTO pacpe/eIeHHUI;

BBIUUCIISATH BHIOOPOYHBIE XapaKTEPUCTUKU 1O JaHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA T€HEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepucTikaM. OIeHUBaTh BEPOSITHOCTH COOBITMH M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE peCypChl
padoTshI padoThbI
butnuorexa LIOK
https://lesson.edu.ru/lesson/6cc6d920-
8fb7-4261-8ee3-
DneMeHTHI Teopuu rpagos 3 0 0 2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-
92fd-47a2-be8d-
b71b0fb9302e?backUrl=%2F02.4%2F07
bubnnorexa LIOK
https://lesson.edu.ru/lesson/f2d0a0f6-
. . f6f6-4ec2-acl8-
Citysiaifiibie OBITEI, CIyHAHHEIC . 3 0 0 33648bc40494?backUrl=%2F02.4%2F07
COOBITHA 1 BEPOATHOCTH COOBITHIA https://lesson.edu.ru/lesson/955d9fae-
0ce0-40ff-80a7-
33266fcaeeb5?backUrl=%2F02.4%2F07
Ornepanuu HaJ MHOKECTBAMH U
coObrTusiMu. CroskeHue u bubamorexa HOK
. https://lesson.edu.ru/lesson/7f8ecedb-
YMHOXEHHUE BEPOSITHOCTEN. 5 0 1 96a7-40e3-9604-
¥ CIIOBHAA BEPOATHOCTS. fbde796b1370?backUrl=%2F02.4%2F10
HezaBucumplie coObITHS
DeMeHTH KOMOMHATOPUKA 4 0 0
Cepuu nocnenoBaTebHbIX bu6mmotexa [{OK
ucnbitanuid. Mcnbiranus beprysm. 5 0 0 https://lesson.edu.ru/lesson/31f16e40-

Cry4aifHbIi BBIOOp M3 KOHEUHOU

250e-4df8-9414-



https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10

COBOKYITHOCTH

8786586403b27?backUrl=%2F02.4%2F10

CiyyaliHble BEJIMYMHBI U
pacrpezeneHus

14

bubmmoreka [JOK
https://lesson.edu.ru/lesson/31f16e40-
250e-4df8-9414-
8786586403b2?backUrl=%2F02.4%2F10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10

11 KIIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
KonTpoabubie IIpakTHyeckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
3aKkoH OOJIBITUX YHCETT 5 0 0
DNEeMEHTH MATEeMAaTUYECKON CTaTUCTUKU 6 0 0
HenpepbiBHBIE ClyYailHbIC BETMYHMHBI
(pacripenenenus), MokKa3aTeabHOE U 4 0 0
HOpPMAJILHOE paclpeaeieHus
Pacrnipenenenue [lyaccona 2 0 0
CBs13p MeX/ly ClTydyallHBIMH BEJTMYMHAMHU 6 0
O06o0061IeHre U cucTeMaTu3alus 3HaHu| 11 0
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
I[MTPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi  oOpa3oBaTe/ibHbIE Pecypchl
padoTshI padoThI
bubmuoreka IIOK
https://lesson.edu.ru/lesson/6cc6d
1 I'pad, cBsi3HbI rpad, npeacTaBaeHne 1 020-8fb7-4261-8ee3-
3a]a4M € MOMOLIBIO rpada 2065ec3d9b7a?backUrl=%2F02.4
%2FQ07
bubmuoreka LIOK
https://lesson.edu.ru/lesson/bf59f8
6d-92fd-47a2-be8d-
b71b0fb9302e?backUrl=%2F02.4
5 CreneHnb (BaJIGHTHOCTb) BEPILUHEI. 1 %2F07
Hyrs B rpade. Hemm u muicet https://lesson.edu.ru/lesson/95013f
23-bc29-41cf-bf31-
b58d57e65319?backUrl=%2F02.4%2
FO7
Bu6nmoreka IJOK
https://lesson.edu.ru/lesson/be061
3 I'pader Ha mnockoctH. Jlepero 1 04a-f327-495b-9c31-
CITy4alHOTO SKCIIEPUMEHTA 1bed1cbdb649?backUrl=%2F02.4
%2FQ07
4 CryqaifHbIe SKCTIEPUMEHTHI (OTIBITHI) 1 Batmiorera [1OK

https://lesson.edu.ru/lesson/f2d0a0



https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/bf59f86d-92fd-47a2-be8d-b71b0fb9302e?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/95013f23-bc29-41cf-bf31-b58d57e65319?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/95013f23-bc29-41cf-bf31-b58d57e65319?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/95013f23-bc29-41cf-bf31-b58d57e65319?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/95013f23-bc29-41cf-bf31-b58d57e65319?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/be06104a-f327-495b-9c31-1bed1cbdb649?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/be06104a-f327-495b-9c31-1bed1cbdb649?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/be06104a-f327-495b-9c31-1bed1cbdb649?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/be06104a-f327-495b-9c31-1bed1cbdb649?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07

U CITydaiiHbIe COOBITHSI.
DJIEMEHTAPHBICCOOBITHS (MCXOIbI)

BeposTHOCTB City4aitHOTO COOBITHSI.
BepositHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

f6-f6f6-4ec2-acl8-
33648bc40494?backUrl=%2F02.4
%2F07

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/955d9
fae-0ce0-40ff-80a7-
33266fcaee65?backUrl=%2F02.4
%2F07

BeposTHOCTH COOBITHII B OIIBITAX C
PaBHOBO3MOHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

bubmuoreka LIOK
https://lesson.edu.ru/lesson/8da47
d17-7e3a-4d80-a21b-
7396052ale67?backUrl=%2F02.4
%2F07

https://lesson.edu.ru/lesson/7d1564
9a-acd0-46c¢d-a9d9-
379825e44f60?backUrl=%2F02.4%2F
07

[Tepeceuenue, o0beaHEHNE
MHOKECTB U COOBITHIH,
MIPOTUBOMNOJIOXKHBIE COOBITHS.
dopmyna CII0KEHUS BEPOSTHOCTEN

VYcnoBHasA BEPOSTHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DopMysa yCII0BHON
BEPOSITHOCTH

bubmuoreka LIOK
https://lesson.edu.ru/lesson/7f8ece
db-96a2-40ea-9604-
fbde796b1370?backUrl=%2F02.4%2F
10



https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/f2d0a0f6-f6f6-4ec2-ac18-33648bc40494?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/955d9fae-0ce0-40ff-80a7-33266fcaee65?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/8da47d17-7e3a-4d80-a21b-7396052a1e67?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/8da47d17-7e3a-4d80-a21b-7396052a1e67?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/8da47d17-7e3a-4d80-a21b-7396052a1e67?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/8da47d17-7e3a-4d80-a21b-7396052a1e67?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/7d15649a-acd0-46cd-a9d9-379825e44f60?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/7d15649a-acd0-46cd-a9d9-379825e44f60?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/7d15649a-acd0-46cd-a9d9-379825e44f60?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/7d15649a-acd0-46cd-a9d9-379825e44f60?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/7f8ecedb-96a2-40ea-9604-fbde796b1370?backUrl=%2F02.4%2F10

YMHOkKEHUE BEpoATHOCTER. Dopmyia

9 y
YCIIOBHOM BEPOSITHOCTH
10 ®dopmyna MOTHONW BEPOSITHOCTH
1 ®opmyna baiieca. HezaBucumelie
coOBITUS
KombunaTopHoe npasuio
12 ymHOXkeHus. [lepecTaHOBKY U
daxTopuan
13 Yucino coueranuid. TpeyrojibHUK
[Tackans
14 ®opmyna bunoma HproToHa
bubmuorexa [IOK
O6o6merme o Teme "Tpadbs, https.//tl)esson.edu.ru/Iesson/6cc6d
15 BEPOSITHOCTH, MHOKECTBA, 920-8h7-4261-8ee3-
" 2065ec3d9b7a?backUrl=%2F02.4
KOMOWHATOPHKA
%2F07
buHapHBIN Cily4ailHBINA OIIBIT
(ucmibITaHue), ycrex U HeyJaya.
16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHMBIX UCIBITAHUHN 10 EPBOTO
ycrexa
17 Cepust HE3aBUCUMBIX UCTIBITAaHUH J10
NEPBOro ycrexa
18 Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnymm
19 CrnyuaiiHblii BBIOOpP U3 KOHEUHOU



https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07
https://lesson.edu.ru/lesson/6cc6d920-8fb7-4261-8ee3-2065ec3d9b7a?backUrl=%2F02.4%2F07

COBOKYITHOCTH

20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TadInIL

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/49d37
368-5b67-42b4-8e7c-
€91738e17009?backUrl=%2F02.4
%2F11

21

22

23

24

25

CrnydaifHasi BeJIMYMHA.
Pacnpenenenue BeposSTHOCTEN.
[wnarpamma pacnpeneieHus

Onepanuu HaJ CIly4ailHbIMU
BenuuuHamu. [Ipumepst
pactpeneneHnii. bunapnas cirydaiinas
BEJIMYMHA

I'eomeTpuyeckoe pacnpeeneHue.
buHnoMuanbpHOE pacnpeneneHme

Marematnueckoe 0KUIaHUE
city4aiiHOM BenuuuHbl. COBMECTHOE
pacrpeaesieHne IByX CIy4aiHbIX
BEJINYUH

HesaBucumsble ciiyyaliHbIe BEJIMYHHBI.
CBolicTBa MaTEMaTHYECKOTO
OKHMIaHus. MaremaTudeckoe
OKHJaHue OMHapHOM CiydaliHOM
BEJINYUHBI

bubmoreka IIOK
https://lesson.edu.ru/lesson/752eef
82-e250-4750-b3ca-
b8d0477bldac?backUrl=%2F02.4%2
F10



https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/752eef82-e250-4750-b3ca-b8d0477b1dac?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/752eef82-e250-4750-b3ca-b8d0477b1dac?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/752eef82-e250-4750-b3ca-b8d0477b1dac?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/752eef82-e250-4750-b3ca-b8d0477b1dac?backUrl=%2F02.4%2F10

MareMaTH4ecKoe OXKHIaHIe

26 r€OMETPUUYECKOT0 U ONHOMHUATBHOTO
pacrpeaeneHui
97 Jucnepcus u ctaHiapTHOE
OTKJIOHEHUE
28 Hucniepcust OMHApHOU CiIydailHON
BeJIMYUHBL. CBOWCTBA AUCIIEPCUU
Bu6nmoreka IJOK
MaTeMaTHIeCKoe OKIIAHIE https://lesson.edu.ru/lesson/49d37
29 IPOM3BENEHUS U JUCTIEPCHS CYMMBI 368_5b67_42b1;8e7c_ Y
HE3aBHCHUMBIX CIyYalHbBIX BETUYHH €91738e17009?backUrl=%2F02.4
%2F11
Bu6nmoreka IJOK
TMpaxTiueckas paGoTa ¢ https://lesson.edu.ru/lesson/49d37
30 UCITIOJIb30BAHUEM DJIEKTPOHHBIX 368-5b67-42b4-8e7c-
€91738e17009?backUrl=%2F02.4
Ta0JIHIL
%2F11
bubmoreka LIOK
Jucniepcust GHHOMHUATBHOTO https://lesson.edu.ru/lesson/49d37
31 pacnpenenenus. [IpakTruaeckas 368-5b67-42b4-8e7c-
paboTa ¢ UCTIOJIB30BaHUEM €91738e17009?backUrl=%2F02.4
AJIEKTPOHHBIX TAOJIUII %2F11
32 O00011eHre U CUCTEMATU3ALIS
3HAHUHI
O6o6menue mo teme "McnbiTaHus bubanorexa [JOK
33 Bepuymu. CnydaitHbie BETHIUHBI 1 https://lesson.edu.ru/lesson/31f16e

pactipeaenenus"

40-250e-4df8-9414-



https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10

8786586403b2?backUrl=%2F02.4%2

F10

34

O00011eHUE U CUCTEMATU3 AL
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10
https://lesson.edu.ru/lesson/31f16e40-250e-4df8-9414-8786586403b2?backUrl=%2F02.4%2F10

11 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Hepagenctso YeoObimena.
Teopema YeOrrmena. Teopema
bepuymnu. 3akoH 60nbIIIX
yucell

Hepasencto YeOrnIena.
Teopema YeOrrmena. Teopema
bepuymnu. 3akoH 60nbIIIX
yucell

Hepasencto YeOrbIena.
Teopema YeOsbiieBa. Teopema
bepnymnu. 3akoH 60abIIHX
yucel

Br16opounslii MeTox
UCCIIEI0BAHUIN

[TpakTuyeckas pabora ¢
HCII0JIb30BaHUEM
AIIEKTPOHHBIX TaOJIHIL

I'enepanbHas COBOKYITHOCTb U
CIIyJaifHas BEIOOpPKA.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO U TUCTIEPCUU

bubmuoreka IIOK
https://lesson.edu.ru/lesson/49d37368-
5b67-42b4-8e7c-
€91738e17009?backUrl=%2F02.4%2F11



https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11

Tre€HEPAILHON COBOKYITHOCTH C
HIOMOILBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepanbHast COBOKYITHOCTD U
ciydaiiHast BEIOOpKa.
3HAaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OeHka
CPE/IHET0 U TUCTIEPCUH
TeHEepaIIbHON COBOKYITHOCTH C
HIOMOUIBIO BEIOOPOYHBIX
XapaKTePUCTHK

O1lieHUBaHUE BEPOATHOCTEH
COOBITHH 1O BEIOOPKE

CrartucTHdecKkas TUIIOTE3a.
IIpoBepka mpocTerdmmx
THIIOTE3 C TTIOMOIILI0 CBOMCTB
M3YYEHHBIX pacnpeieaeHui

10

CratucTHdecKkast TUIIOTE3a.
IIpoBepka mpocTerdmmx
THUIIOTE3 C IIOMOIIIBIO CBOMCTB
M3YyYECHHBIX paclpeieICHUI

11

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

bubmunoreka LIOK
https://lesson.edu.ru/lesson/49d37368-
5b67-42b4-8e7c-
€91738e17009?backUrl=%2F02.4%2F11

12

IIpumeps! HeNpepBIBHBIX
CIIy4alHbIX BEJINYMUH.
DyHKIHS IUNIOTHOCTH



https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11

BEPOSATHOCTH

13

PaBHOMEpHOE pacnpeneneHue.
[Ipumepsrl 3anay,
IIPUBOIAIINX K
[I0Ka3aTEIbHOMY U K
HOPMAJIBHOMY
pacnpeneseHusIM

14

15

16

17

18

DyHKIHS IUNIOTHOCTH
BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHus

OyHKIUS TIOTHOCTH
BEPOSITHOCTH HOPMAIILHOTO
pacrpeeaeHus

[TocnenoBareabHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coobiTuil. [Ipumep 3anaun,
MIPUBOALICH K
pacnpenenenuto Ilyaccona
[TpakTuyeckas pabora ¢
UCIIOJIb30BAaHUEM
3JIEKTPOHHBIX TAOJIUI]

CoBMecCTHBIE HAOITIOICHIS
JIBYX BEIMYMH

19

20

KoBapuanus AByX cirydallHbIX
BennurH. Koapdunuenrt
KOppETSALNT

Bri6opounslii kordduiineHn
TKOPPEISIUH




21

Paznuune mexny JIMHEMHOU
CBS3bI0 U IPUYMHHO-
CJIEICTBEHHOU CBA3BIO

22

23

24

25

JInneiinas perpeccus

[TpakTrueckas padota ¢
HCIOJIb30BaHUEM
AIEKTPOHHBIX TaOJIHII

[IpencraBneHue TaHHBIX C
MIOMOIILIO TaOJIHI U
JIarpaMm, onvcaTteabHas
CTaTUCTHKA

OMBITHI C PaBHOBO3MOKXHBIMU
QJICMCHTApPpHBIMU COOBITUSIMU

bu6nmoreka IJOK
https://lesson.edu.ru/lesson/49d37368-
5b67-42b4-8e7c-
€91738e17009?backUrl=%2F02.4%2F11

26

Brrunciienue BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM

hopmy

27

Brruncnenue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
rpauyecKux METO/0B:
KOOpJIMHATHAs Mpsmasi,
JIepeBO, IuarpaMmma Jusepa

28

29

Crny4aifHple BETUYUHBI U
pacrpeneneHus
MaremaTnueckoe OXUAAHUE
CIIy4yallHO! BEIUYMHBI

30

MareMaTH4ecKoe OKUIaHue



https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009?backUrl=%2F02.4%2F11

CIIy4ailHOM BEJIMYHHBI

31

32

33

O000111EeHME 110 TEME
"BeposITHOCTh M cTaTUCTHKA"

Brrunciienne BeposiTHOCTEM
COOBITHI C TPUMEHEHUEM
dbopmyn u rpadUUECKIX
METO/IOB

Boruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHUEM
dbopMy1 u rpaduvecKux
METO/IOB

34

Crny4aifHble BETUYUHBI U
pacnpeneseHusl.
MaremaTnueckoe OXUAAHUE
CIIy4yallHO! BEIUYMHBI

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) Maremaruka. BeposiTHOCTB U cTatucTuka: 7-9-¢ Kiacchl: 0a30BbIil yPOBEHb: YUCOHUK: B 2
yacTsx, 7-9 kmaccel/ Beiconkuit U.P., Amenko 1.B.; mox pen. Amenko 1.B., Akuroneproe
obmectBo «M3narenbeTBo «IIpocBenienney; 3neKTpoHHas popma yueOHUKa.

2)

METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA

1) Teopus BEpOSATHOCTEH M CTATUCTUKA. DKCIIEPUMEHTANIbHOE yueOHoe mocooue st 10 u 11
KJ1accoB o01eoopazoBatenbHbIx yupexaenuii / 0. H. Tropun, A. A. Makapos, U. P.
Beiconkuii, U. B. Slmenko. — M.: MIITHMO, 2014, snekrpornas popma yueOHUKA.

2) Marematrka. BeposTHOCTB ¥ cTaTHCTHKA: 7-9-¢ KITacChl: 0a30BbIi YPOBEHB: YUCOHUK: B 2
qacTsx, 7-9 kiaccel/ Beicorkuit W.P., Amenko U.B.; mox pexa. SAmenko 1.B., Aknronepaoe
obmectBo «M3narenscTBO «IIpocBemnienuey; 2023

3) MaremaTuka. BeposiTHOCTB 1 cTaTHCTHKA : 7—9-¢ KJIacchl : 0a30BBIN YpoBeHb : MeToOM34
JUYECKOoe T0coOue K MPEeAMETHOM JIMHUU Y4eOHUKOB 10 BEPOSTHOCTHU U ctaTucTke U. P.
Briconkoro, U. B. Slmenko nox pexa. U. B. Slmenko. — 2-e u3a., crep. — MockBa :
IIpocsemienue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

oubmmoreka [{OK



		2023-09-01T16:10:28+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4 ИМЕНИ ВИКТОРА ВЛАДИМИРОВИЧА ШИТИКА СТАНИЦЫ АТАМАНСКОЙ




