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MNOSACHUTEJBbHAS 3AIIUCKA

PaGouass mporpamma y4deOHOro Kypca «AnreOpa W Havalla MaTeMaTHYECKOTO aHAIN3ay
0azoBoro ypoBHs s oOyuatomuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCy/IapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa CPETHEro o0IIero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHUH, MPEABABISIEMbIX K MaTEeMaTHYeCKOMY OOpa30BaHUIO, W
TPaIUIMiA POCCHICKOTO oOOpa3zoBaHus. Peanmuzanmuss mporpaMmbl  00€CIIEYMBACT OBIIAJICHUE
KIIFOYCBBIMU KOMIICTCHIHUAMHA, COCTABAIOIIUMMHU OCHOBY JIsI CaMOpPAa3BHUTHA W HCIPCPLIBHOI'O
00pa3oBaHUs, IICIIOCTHOCTh OOIICKYJIbTYPHOTO, JIMYHOCTHOTO W I103HABATEIBHOIO Pa3BUTHSI
JUYHOCTU 00YYarOIIuXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTHUECKOTO aHajM3a» SBISCTCS OJHMM M3 HauOojee
3HAYMMBIX B MPOrpaMMe CTaplield IIKOJbI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH OOECIeYHBACT
MHCTPYMEHTAJIbHYI0 0a3zy JUIsl M3Y4EHMsI BCEX €CTECTBEHHO-HAayUHBIX KYypCOB, a C JApYyroiu
CTOPOHBI, (opmMuUpyeT JOruyeckoe M aOCTPaKTHOE MBIIICHWE YyYalluxcsi Ha YpOBHE,
HEOOXOJUMOM [Tl OCBOCHUS KypCOB HH(DOPMATHKH, OOIIECTBO3HAHHS, HCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca y4Yalluecs OBJIAJICBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMyITUpPyeT CBOU AOCTIIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpsl m Hayam MaTeMaTHYEeCKOrO aHAJIM3a 3aKJIAbIBAET OCHOBY JUIS YCHEIIHOTO
OBJIQJICHUS 3aKOHAMH (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX TEH/ICHIIUI YKOHOMHKH
U OOIIECTBEHHOW JKMU3HM, TO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX H
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIOJLB30BaThb HUX B HOBCGI[HCBHOI\/’I kn3au. B Toxe
BpEMsA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTUYECKHU CTPOrMMHU MATCMATUUYCCKHUMH KOHCTPYKIUAMH
pa3BUBaeT yYMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPKICHUS,
UCIONIb30BaTh 0000IeHNe W KOHKPETU3allMi0, a0CTparupoBaHHE U aHAIOTHIO, (OpPMHUpPYET
KpC€aTHUBHOC W KPUTHYCCKOC MBIIIJIICHHUEC. B XO0JA€ U3YUCHUA anre6pbl 1 Ha4dvaJl MaTeMaTu4vceCKOIro
aHaJin3a B CTElpHICfI IOKOJIC y4dalmuecs I10JIydaroT HOBEIM OIBIT pemICHUs MPUKIAAHBIX 3ajaay,
CaMOCTOSITENIFHOTO ~ MOCTPOSHUS  MAaTeMaTHYEeCKUX  MoOJeJell  pealbHbIX CHUTyalud W
WHTEPIPETAlMM  TIOJIYYCHHBIX pPEIIeHUH, 3HAKOMSITCI C TpUMepaMH MaTeMaTHYEeCKUX
3aKOHOMEPHOCTE B MPHUPOJE, HAYKE M B HCKYCCTBE, C BBLAAIOIIMUMHUCA MaT€MaTHYECKUMU
OTKPBITUAMU U UX aBTOPaAMH.

Kypc o6mamaeT 3Ha4UTENFHBIM BOCIIUTATENBHBIM TOTEHIIMATIOM, KOTOPBINA pean3yercs Kak
gyepe3 y4eOHbIM MaTepual, CocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U
yepe3 crenuuky ydeOHOU IesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpO)]OH)KHT@J'IBHOﬁ KOHIICHTpAallX BHUMAHUA U OTBETCTBCHHOCTH 3a HOJ'Iy‘—IGHHI:Iﬁ PE3YJIbTAT.

B ocnoBe meroaumku oOydeHus anreOpe M HayalaM MaTEeMaTHYeCKOrO aHaiu3a JICKUT
JeSTeIbHOCTHBIN MPUHIUI 00yYeHUSI.

CtpykTypa Kypca «Anredpa W Havaia MaTeMaTHYECKOTO aHaN3a» BKIIOYAET CIIeIYIOIINe
coJiep’KaTeIbHO-MeToANYecKue JuHUU: «Yucna u BeMUCHEHUA», «DyHKIMH U TrpaduKm»,
«YpaBHEHUSI U HEpaBEHCTBa», «Hauama MareMaTH4ecKoro aHanmu3ay, «MHOXKECTBa U JIOTHKA.
Bce ocHOBHBIE copepkaTelbHO-METOAMYECKUE JTUHUU W3YYarOTCsl Ha MPOTSHKEHUH ABYX JIET
06yquI/I$[ B CTapmeﬁ IOKOJIC, €CTCCTBCHHO JOIIOJIHAA APYT Apyra M IMOCTCIICHHO HAChINAsACH
HOBBIMH TE€MaMH U pa3zieiaMu. J[aHHBIA KypC SBISETCS WHTETPATUBHBIM, IOCKOJIBKY OOBEINHSET



B cebe co/ep)KaHUE HECKOIbKMX MaTeMaTHYeCKUX [IUCLUIUIMH: anredpa, TpUIOHOMETpus,
MaTeMaTUYECKUI aHallu3, TEOpHst MHOKECTB U Ap. [lo Mepe Toro kak ydaniyecs OBJIaJEBaOT BCE
Oosee MMPOKMM MAaTEeMAaTUYECKUM amnmapaToM, Y HHUX IIOCJIEAOBaTeNbHO (opMupyercs u
COBEPLICHCTBYETCSI YMEHHUE CTPOUTh MAaTEMATHUECKYI0 MOJEIb PEAIbHOM CUTyallH, IPUMEHSTh
3HaHUs, MOJIyuYeHHbIE B Kypce «Airedpa M Hadajga MaTEeMAaTHYECKOTO aHaIM3a», JUIsl PEeLICHMS
CaMOCTOSITENIbHO Cc(hOPMYJIMPOBAaHHOM MaTeMaTHYECKOM 3ajadyd, a 3aTeM MHTEepIpETUPOBAThH
IIOJIyYEHHBIN pe3yJIbTar.

ConepxatenbHO-MeToAnYecKast IMHUS «YUncaa 1 BEIYUCICHHS 3aBepIuaeT (JoOpMUpOBaHHE
HaBBIKOB UCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YHCEIl, KOTOPOE OBbLJIO HayaTO B OCHOBHOM mikoie. B
cTapiueidl IKoie ocoboe BHUMAHUE YJenseTcss (OPMHUPOBAHUIO IPOYHBIX BBIYMCIUTEIbHBIX
HAaBBIKOB, BKJIIOYAIOLINX B ceOS HCHOJIB30BAHHME PA3IMYHBIX (DOPM 3alUCH JIEHCTBHTEIHHOTO
4lCclla, YMEHUE pAlMOHAJIbHO BBIIOJHATH JEHUCTBUS C HUMHM, JAENaThb NPUKUIKY, OLCHUBATbH
pesyabTar. OOyuwaromuecss NOJIY4aloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS
JeUCTBUI C YHUCIIaMM, 3allMCaHHBIMM B CTaHAApPTHOW (hopMe, MCIOJb30BaHMSI MaTEMATHYECKUX
KOHCTaHT, OLICHUBAHMSI YUCIIOBBIX BbIPAXKECHHUI.

Jluans «YpaBHEHUSI W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKECHHH BCEro OOy4YCHHS B
CTapuled IIKOJE, IIOCKOJIbKY B KaXIOM pasliele MporpaMMbl INPEAYCMOTPEHO PpELICHHE
COOTBETCTBYIOLIMX 3ahay. OOyyarolyecs OBJaJAE€BAOT PA3IUUYHBIMU METOAMHU PEILEHHs LEIbIX,
panMoOHANBHBIX, HPPAMOHANBHBIX, MTOKA3aTeIbHBIX, JOTApUPMUUECKUX M TPUTOHOMETPUIECKUX
YpaBHEHU, HEPaBEHCTB U UX cucTeM. [lolydeHHble YMEHUS UCIIONIb3YIOTCS MPU UCCIETOBAHUU
(GYHKIMHA C NOMOILBIO MPOM3BOJHON, pEIIEHHM MNPUKIAJHBIX 3aJad M 337ad HAa HaXOXJEHHUE
HauOOJIBIIMX M HAaUMEHbIIUX 3HaueHui QyHkuuu. [laHHas coneprareibHas JUHHUS BKIIOYAET B
ce0s Takke (OpMHUpPOBaHHE YMEHUI BBIIOJIHATH Pacué€Thl 10 popMyiiaM, IpeoOpa3oBaHus LENbIX,
palOHaIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)K€ BBIPAXKEHUH,
coZiepKalIuX cTerneHu M Jyorapudmel. braromaps usydeHuio anredpanyeckoro Marepuana
MIPOUCXOJUT JAajbHEMNIIee pa3BUTHE aJTOPUTMHUYECKOr0 M aOCTPAaKTHOTO MBIIIICHUS yYalluxcs,
(GOpMHUPYIOTCSI HAaBBIKM JIEAYKTHUBHBIX PpAcCyKIEHHM, padOThl C CHUMBOJIBHBIMH (opmMami,
MIPE/ICTAaBICHHS] 3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BMJI€ PAaBEHCTB W HEpPABEHCTB. Airedpa
npeuiaraet 3pQGEeKTUBHbIE HHCTPYMEHTHI Ui PEIIeHHs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX
3aJ1a4, HarJIIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToiMYeCKass JTUHUS «DYHKIUMM U TpaQUKU» TECHO MEPEeIUIeTaeTCs C
JIPYTMMHU JIMHUSMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1aéT MOCIE0BATEIbHOCTh U3yYEHHS
Matepuana. M3yueHue CTENeHHOH, Mmoka3aTeabHOM, Jorapu(MUUIECKO U TPUTOHOMETPUUECKUX
(GyHKUMH, UX CBOWCTB M IpadUKOB, MCIIOJIb30BaHUE (YHKIUH JUIs pelieHus 3a1ad U3 Jpyrux
y4eOHBIX NMPEAMETOB U pealbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M, TaK U
C peuieHHWeM YypaBHEHUH U HepaBeHCTB. Ilpu »5TomM Oosbllloe BHUMaHUE YIeNseTcs
(bopMHUPOBAHNIO YMEHHS BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETMUYMHAMH,
UCCIIeIoBaTh TOJYYeHHbIE (YHKLUH, CTPOUTh UX Tpaduku. Marepuan 3Toil cojepKarenbHOM
JIMHUY HaIleJIeH Ha pa3BUTHE YMEHUH U HAaBBIKOB, MO3BOJIIOIIMX BbIPaXaTh 3aBUCUMOCTH MEX]TY
BEJIMUYMHAMU B pa3inyHON (opMe: aHAIMTHYECKOU, Tpadudeckoil u cioBecHOU. Ero m3yuenue
CMOCOOCTBYET PpA3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIIEHHIO H
KOHKPETH3alluu, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHast nuHus «Hauana MaTeMaTH4eCKOro aHaln3a» IMO3BOJSET CYIIECTBEHHO
paclIMpuTh Kpyr KaKk MareMaTU4YeCKHUX, TaK M MPUKIAAHBIX 3a/1a4, JOCTYIHBIX 00ydarouumes, y



KOTOPBIX MOSIBJIAETCSI BO3MOXKHOCTh UCCIIEI0BaTh U CTPOUTH I'papuKu QyHKLUH, onpeaesaTs ux
HauOoJIbIINE ¥ HAaMMEHBIINE 3HAYCHMSI, BBIYUCIIATH IUIOMEAAN (UIyp U OOBEMBI TeJ, HAXOIUTh
CKOpPOCTM M YCKOpeHMsl mpoueccoB. JlaHHas coaepkaTesbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHSI MaTeMAaTUYECKUX MOJENEH pealbHbIX CUTYyalud, HaXOXACHUS
HAWIy4llero peleHus B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-?)KOHOMMYECKHX, 3ajayax.
3HAKOMCTBO C OCHOBAMH MAaTE€MaTHUYECKOI0 aHalu3a CIOCOOCTBYET DPAa3BUTHUIO aOCTPAKTHOIO,
(opManbHO-IOTUYECKOTO M KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHKW B HayKe, TEXHHMKEe M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCSI pe3yJIbTaTax, NOJYYEHHBIX B X0JI€ Pa3BUTHUS MaTEMAaTUKU KaK HAyKH, U UX aBTOpax.

ConepxaTtenbHo-MeTOANYECKasE JTUHUS «MHOXKeCTBa M JIOTMKA» B OCHOBHOM IOCBSIIECHA
2JIEMEHTAaM TEOPUU MHOXKECTB. T€OpETUKO-MHO)KECTBEHHBIE MPECTABICHUS [TPOHU3BIBAIOT BEChH
KypC LIKOJIbHOM MaTeMaTUKU W MpeylaraloT HauboJiee YHUBEPCAIbHBIN A3bIK, 00BEIUHSIONINN
BCE pa3lenbl MaTeMaTHKd M €€ MPHIOKEHHH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYEeCKHUe
JIUCLUIUIMHBL B equHoe wenoe. ITosToMy BaXxHO 1aTh BO3MOKHOCTH IIKOJIBHUKY IOHHUMATb
TEOPETUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHONM MaTEeMaTHUKW U HCIOJIb30BAaTh €ro Ul
BBIPAYKEHUS] CBOUX MBICIEH.

B kypce «AunreOpa u Hayajga MaTeMAaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE INpH3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOCHHS
MOJIENIEN peanbHbIX CUTYyallMil, UCCIE€AOBAaHUS 3TUX MOJEJEH ¢ MOMOIIbIO anmnapara aareopsl U
MaTEMaTHUYECKOro aHajlu3a W HUHTEPIPETAllMd IOJyYEHHBIX pe3yJbTaToB. Takue 3aJaHus
BIUIETEHbl B KaXIbIH M3 pa3/eioB MPOrpaMMbl, IOCKOJIBKY BECh MaTepHal Kypca IIHPOKO
UCIOJIb3YETCS AJIs PEIEeHUs MPUKIAAHBIX 3a7ad. [Ipyu pemeHnn peanbHbIX MPaKTHYECKUX 3a]ad
ydamuecss  pa3BMBAIOT  HAOJMIOJATENBbHOCTb,  YMEHHE  HAaXOAMTb  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh aHAJIOIMIO, 00O00OHIaTh W KOHKPETU3UPOBAaTh MpoOIEMYy.
JleatenbHOCTh MO (OPMHPOBAHHIO HABBIKOB pEIIEHUS NPUKIAJHBIX 3a7ad OpraHu3yercs B
npolecce U3y4eHHs BceX TeM Kypca «Airedpa 1 Hadyaia MaTeMaTHUYeCKOTO aHAINU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6HOM 1u1aHe Ha U3yueHHe Kypca anreOpbl M HauyaJl MaTeMaTUYecKOro aHajln3a Ha 6a30BOM
ypoBHE O0TBOAMTCA 2 yaca B Henenmo B 10 kitacce u 3 yaca B Henenmto B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 170 yacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Panmonanbhple  uyucina.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOH, IMPOLIEHTHI,
OeCKOHEUHbIE TMEePHOJMUYECKUEe Ipodu. ApupMmeTHyecKkhe Onepanuyd C parroHATIbHBIMU
qHcIaMy, peoOpa3oBaHusl YHCIOBBIX BbIpakeHuil. [Ipumenenue npoOeil U MpoLEeHTOB s
peIIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciied 3HaHUN U PEaJIbHOM JKU3HHU.

JlelicTBUTENbHBIE YnCIIa. PaliMoHanbHble M UppallMOHANIbHBIE Yucaa. ApudmMeTnueckue
ONepaluu C JIeHCTBUTENBbHBIMU uuciaMu. [IpuOnmkEHHBIE BBIYMCICHHSA, IpaBHIIA
OKPYIJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BEIYNACICHUN.

Crenenb ¢ nenbiM mnokazateneM. CranpapTHas ¢opma 3amucH JI€HCTBUTEIBHOIO
yucia. Vcnonp3oBanue noaxosmiend (opMbl 3alIUCH JE€HCTBUTENBHBIX YUCEN AJIS PELIeHUs
MIPAKTUYECKUX 3a/1a4 U NIPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypanbHOW crereHH. JledcTBust ¢ apudmeTrnyeckuMu
KOPHSMH HaTypajIbHOU CTEIICHHU.

CHHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI'€HC YHUCIOBOTO apTyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
(bopMyIIbL.

VYpaBHeHHE, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Merton
HMHTEPBAJIOB.

Pemienue nenbx U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

IIpuMeHeHHEe ypaBHEHUI U HEPABEHCTB K PEILICHUIO0 MAaTEMAaTUYECKUX 3a4a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAYKH U PeabHOM KU3HHU.

DyHKUUH U rpaGuKu

OyHkus, crnocoObl 3amanus QyHkiuu. ['padux ¢ynkuuu. BsanmHO oOparHbIE
GbyHKIMH.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHud ¢yHkiuu. Hymu ¢yHkuumm.
[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.

CrenenHast GyHKIMS ¢ HaTYpaJIbHBIM M LIEJbIM NoKa3aTesneM. E€ cBoiicTBa u rpaduxk.
CBoiicTBa U rpauk KOpHs N-0if CTETeHH.

Tpuronomerpuueckass OKpYKHOCTb, ONpEIEICHUE TPUTOHOMETPUYECKUX (QyHKIUI
YHUCJIOBOI'O apryMEHTA.

Hayana maTteMaTH4eCcKOro aHajm3a

[TocnenoBaTenbHOCTH, CIOCOOBI  3aaHUSl  IOCITENIOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckas U TreoMeTpuueckas Mmporpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas mporpeccus. Cymma OecKOHEUHO YyOBIBalOIIEed TeOMETPUUECKOU



nporpeccuu. @opMyna CI0XKHBIX HPOLEHTOB. VCnosb30BaHWE MPOTPECCUU JI PELICHUS
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa.

MHo:xecTBa M JIOTHKA

MuoxecTBO, omepaluud  Hajg ~ MHOXecTBamu. Jlmarpammbel  Oinepa—BenHa.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO alapara JUisl ONUCAHUS PeabHbIX MPOLECCOB U
SIBJICHUH, IIPU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ paumoHanbHbIM IOKa3areneM. CBONCTBA CTENEHH.

Jlorapudm uncna. JlecATUUHbIE U HATYpaJIbHBIE JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BEIpaKEHHN, COACPIKAIINX JIOTAPU(DMBIL.

IIpeoOpa3oBanue BbIpAXKEHUH, COAECPIKALIMX CTENEHH C PAllMOHAIIBHBIM [TOKA3aTeJIeM.

IIpyumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs U HEpaBEHCTBA.

Cucrempl TMHENHBIX ypaBHEHMH. PelieHue npukiaaHbix 3a1ad ¢ MOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a]1a4 U
3aJ]a4u U3 pa3IMyYHBIX 00JacTel HAyKU U peabHOM JKU3HU.

DOYyHKUMH U TPaPUKHU

Oyukuus. [lepuognueckue ¢yHkuuu. IIpomMeXyTKM MOHOTOHHOCTH —(DYHKLHU.
MaxkcuMymbl 1 MUHUMYMBI QyHKIMU. Hanbonblee 1 HauMeHblee 3HayeHHe (QyHKIUU Ha
MIPOMEIKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpadUKH.

[TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpa¢ukoB GyHKUIUN IS pELICHUS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB GpyHKUIUH A MCCIeIOBaHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbIE€ BO3HMKAIOT MpPU PELICHUM 3aJad U3 JPYTruX y4eOHbIX HPEIMETOB M peabHOU
KU3HHU.

Havaja maTeMaTH4Ye€CKOI0 aHAJIN3a

HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB /IS pEIlIEHUs] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuit 1 GU3NIECKU CMBICI TPOU3BOIHOM.

[IpousBonHbIe 3i€MEHTApHBIX (QYHKIHUH. DOpMylbl HAXOXIEHUS MPOU3BOIHON
CYMMBI, IPOU3BEACHHS U YACTHOTO QYHKITUH.

[IpumeHeHHe TPOU3BOMHOW K HCCIEIOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxosxaeHnrne HauOobIIero 1 HAaMMEHbIIEero 3HaYeHNs (yHKIIMU Ha OTpE3Ke.

[IpuMeHeHne MpPOM3BOIHOM JUIsI HAXOXKACHUS HAWIY4YLIEro PEIICHHs B IPUKIIAIHBIX
3ajayvax, AJs ONpeeseHHsl CKOPOCTH Ipoliecca, 3aJaHHOT0 popMyJI0il UK rpauKoM.



[TepBooOpasnas. Tabauia nepBooOpa3HbIX.
WuTerpan, ero reomerpuueckuii U usnyeckuii cMbici. BeluucieHue wHTETpaia 1o
dbopmyne Hetorona—JleitOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOTO mpenmera «MaTemarukay OIDKHO OOeCleYyrBaTh JOCTHIKCHHE Ha
ypOBHE CpeaHero o0mero o0pa3oBaHUs CIEAYIOIIMX JIMYHOCTHBIX, METANpPEAMETHBIX U
MpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl OCBOGHMSI MporpaMmbl yueOHOro mpeamera «MaTtemaruka»
XapaKTEPU3YIOTCS:

['paxxnanckoe BocriuTaHue:

cOPMUPOBAHHOCTHIO  TPAXKIAAHCKOW TO3HWIMHA  OOYyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTo OOIIecTBa, MPEACTABICHUEM O MaTeMaTHYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, NPOLEAYp TPakIaHCKOro o0OIIecTBa
(BBIOOPHI, OMPOCHI U Tp.), YMEHUEM B3aUMOJECHCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHUU C MX (PYHKIIUSIMU U HA3HAUCHHUEM.

[TarpuoTnueckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOM T'pa)kIaHCKON MIACHTUYHOCTH, YBAXKEHUS K MPOIUIOMY U
HACTOSIIIIEMY POCCHUHCKONW MaTEMaTHUKH, IIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKCHHUSM POCCUUCKUX
MAaTEeMaTUKOB M POCCHMCKOW MAaTEeMaTUYECKOM IWIKOJbI, K HMCIOJIb30BAHUIO ATHUX JOCTH)KECHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH  POCCHUHCKOTO Haponaa; c(HOpMHUPOBAHHOCTBIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TMOBEJCHUS, CBS3AaHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTH)KEHU HAayKH U JIeATE€IbHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYHBOTO OYIyIIETO.

DCTeTUYECKOe BOCITUTAHUE:

JCTETUYECKUM  OTHOIIEHWEM K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PaCCYKIEHUH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHSTh MaTeMaTHYE€CKUE 3HAaHUsI B UHTEpEcax 370POBOTO
u 0Oe30macHOro oOpas3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO (370pOBOE
MUTaHUe, COANAaHCUPOBAHHBIM PEKUM 3aHSATUN U OTIbIXA, PETyNsApHas (U3NUYECKas aKTUBHOCTBH);
(hU3UIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHON JACSITEIHHOCTHIO.

TpynoBoe BocliUTaHUE:

TOTOBHOCTBIO K TPYyIy, OCO3HAHMEM IIEHHOCTU TPYAOIIOOMS; HHTEPECOM K pPa3IUYHBIM
chepam npodeccHOHANBHON AESITeNFHOCTH, CBA3AaHHBIM C MATEeMATUKOW U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiei mpodeccuu U peaan30BBIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3oBaHUIO H
caMo00pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaNpaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:



C(OPMHUPOBAHHOCTBIO  IKOJIOTUYECKOM KYJIbTYpbl, IMOHMMAHUEM BIUSHHUS COLMAIBHO-
SKOHOMHYECKUX IIPOLECCOB Ha COCTOSHHE HPUPOJHOH M COLMAIBHOW Cpelbl, OCO3HAHHEM
IJ100aJIbHOTO XapaKTepa dKOJIOTMYECKUX MPo0JIeM; OpUEeHTalel Ha IPUMEHEHNE MaTeEMaTHUYECKUX
3HAHUU IS pelleHus 3a7a4d B 00J1aCTH OKPYXKArOLIeH Cpe/ibl, NIAHUPOBAHUS IIOCTYNKOB U OLEHKU
UX BO3MOJKHBIX ITOCIIEICTBUH IS OKPY>KaIOLIEH Cpepl.

IleHHOCTH HAyYHOT'O IIO3HAHUS:

c(OPMHPOBAHHOCTHIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTH HAyKHd M OOLIECTBEHHOW NPAaKTUKH, TOHUMAHWEM MaTeMaTHYeCKOW HAyKH Kak cdepsl
YeJIOBEYECKON JEeSTEIbHOCTH, JTAloB €€ Pa3BUTUA U 3HAYUMOCTH JJs Pa3BUTHUs LIMBUIM3ALNU;
OBJIA/ICHUEM SI3bIKOM MAaT€MaTHKH U MaTeMaTU4YeCKOH KyJIbTypOH Kak CpeACTBOM IIO3HAHUS MHpa,
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIbHOCTh MHIMBUYaJIbHO U B
rpymnme.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl yueOHOTO mpenmera «MaTtemarukay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMBUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  YHUBEPCALHBIMU — PecyIsimUGHbIMU
OelcmeusmMu.

1) Vhusepcanrvnvie nosnasamenvuvle Oeticmeus, obecneuusaiom @Gopmuposanue 06A308b1X
KOCHUMUBHBIX NPOYECCcOo8 00YYarouuxcs (0C80eHUe Memo008 NO3HAHUSL OKPYJICAIWe20 Mupda,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHghopmayuet).

bazoBeie tornyeckue AeWCTBUS:

® BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC NPU3HAKUM MATEMaTHYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHWH MEXKIY NOHATHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABJIMBATH CYNIECTBEHHBIN MPU3HAK KIacCU(UKAIMH, OCHOBAHUS JJISI 000OIIEHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3a,

® BOCIHPHUHHMMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE; YCIOBHBIE,

® BBISBISTH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U TPOTHBOpPEYHs B (aKTax,
TAHHBIX, HAONIONEHUSAX U YTBEPKACHUSX; NpeIaraTh KPUTEPUU MJIS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIOJH30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOYSHUH, YMO3aKITFOUSHUI TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITENIEHO JIOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKACHUH (TIpSMbIe U
OT MPOTHBHOTO), BEICTPAUBATh aPTyYMEHTAIIMIO, TIPUBOANTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOJIBI;

e BBIOMpaTh crmoco0d pemieHUs y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pelieHus, BeIOUpaTh Hambosiee MOIXOSAIIMA C YYETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPHUEB).

bazoBeie uccnenoBaTenbCKue IEHCTBUS:



HCII0JIb30BaTh BOIPOCHI KaK MCCIICI0BATEILCKUN HHCTPYMEHT MTO3HAHUS; (POPMYJINPOBATH
BOIPOCHI, GPUKCHUPYIOIIKE MPOTHBOPEUNE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JJAHHOE,
(hOpMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO0, MHEHUE;

MPOBOANTH CAaMOCTOSITEIPHO CIUTAHUPOBAHHBIA JKCIEPUMEHT, HCCICIOBAaHUE TIO
YCTaHOBJICHUIO OCOOEGHHOCTECH MaTeMaTHYeCKOro OO0BEKTa, SBJCHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;
CaMOCTOSITENILHO (DOPMYITHPOBATH 000OIIEHHUSI M BBIBOJBI TI0 PE3yIbTaTaM MPOBEAEHHOTO
HAOIIIOJICHUsI, WCCIICJIOBAHUS, OIICHHBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000IIEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH IIPEIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabota ¢ nuapopmanmeii:

BBISABIIATD Z[e(l)I/IIII/ITLI I/IHCpOpMaIII/II/I, JaHHBbIX, HCO6XOIII/IMI)IX JJIs1 OTBETA HA BOIIPOC U JJIA
peLIeHuUs 3a/1a49u;

BBIOMpaTh HMH(OpPMAIMI0 M3 HWCTOYHUKOB pA3JMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEeMaTH3HpOBaTh W HMHTEPIPETUPOBATh MH(OPMALMIO pa3NUYHBIX BHUIOB U (HOpPM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh  HH(OpMAIHMIO, TMPENCTaBIATE €€ B  Pa3iMYHBIX  (opMax,
WLTIOCTPUPOBATH TPahuuecKu;

OLICHMBAaTh HAAEKHOCTh HWHPOPMAIMM MO CAMOCTOSATEIFHO  CHOPMYIUPOBAHHBIM
KPUTEPUAM.

2) VHueepcanvhvle KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneyusarom chopMuposanHoCcmy
COYUATBHBIX HABBIKOB 00YYAIOUWUXCSL.
OO01enue:

BOCIIpUHUMATb U q)OpMYJ'II/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCJIOBHAMHU U LCIIIMU
oOlIeHMsI; SCHO, TOYHO, TPaMOTHO BBbIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAaX, AaBaTb MOACHCHHA IO XOAY PCHICHUA 3adadd, KOMMCHTHPOBATH
MIOJTYYEHHBII Pe3yNbTar;

B X0JIc OOCYKIEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMBbI, MPOOIEeMBI,
pelnraeMoii 3aaa4M, BHICKA3bIBaTh WJIEH, HAICJICHHBIC Ha MOWMCK PELICHUS; COMOCTABIAThH
CBOM CY)XJCHUS C CY)KJICHUSMH JIPYTUX YUYaCTHUKOB JHAJOra, OOHapyXKUBaTh pa3inine u
CXOJICTBO TMO3MWIMH; B KOPPEKTHOW (opme (OpMyIHpPOBaTh pPa3HOINIACHS, CBOU
BO3paKEHHUSI,

NPEACTAaBIATh PE3YJbTaThl PEUICHUS 3aJaud, JKCIIEPUMEHTA, WCCIENOBAHUS, MPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (OpPMAT BBICTYIUICHUS C YUYETOM 3agad NpPE3CHTAIMd U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh W WCIOJIH30BATh NMPEUMYIIECTBA KOMAHTHONH ¥ MHIMBHUIYaTbHON pabOTHI TIpH
pemeHnH y4eOHBIX 3ajad; MPUHAMATh IeJb COBMECTHOW NESATENbHOCTH, TUIAHUPOBATh
OpraHM3ali0 COBMECTHOM paboThl, pacmpelensTb BUIbl paboT, JOroBapuBaTHCA,
00CyX/1aTh MPOLIECC U PE3YJIbTAT pabOThl; 0000IIAaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBD» ¥ UHBIE); BBIIOIHATH CBOIO YaCTh PadOTHI U KOOPAMHUPOBATH CBOU JCHCTBUS C



JAPYTUMH WIEHaMH KOMaH/Ibl; OLICHHBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMM MPOAYKT 1O
KpUTEpHM, CHOPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEHCTBUS.
3) Vhusepcanvuvie pecynamuensie oelicmsus, 06ecneuusam Gopmuposanue cMulClo8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE IUYHOCHIU.
Camoopranusanusi:
COCTaBJIATh IUIAH, AJTOPUTM pEIIeHHs 3aJayd, BBIOMpPATh CIOCOO peleHHs C y4ETOM
HUMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHUH C y4€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTpPOJIb:
® BJAJETh HABBIKAMM I103HABATEJIbHON PE(PIEKCUN KaK OCO3HAHMSI COBEpLIAEMBbIX IEHCTBUI
U MBICIUTENbHBIX IPOLECCOB, UX PE3YyJbTATOB; BIAJETh CIIOCOOAMU CAMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysibTaTa PEeIeHNs MaTEMAaTHIECKON 3a1a4H;

® [pPEIBHUAETH TPYIHOCTH, KOTOpPHIE MOI'YT BO3HMKHYTb IIPH PELICHUM 337a4H, BHOCUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HANJEHHBIX
OLMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLIGHUBaTb COOTBETCTBUE pe3yjibTaTa LEIM M YCIOBUAM, OOBACHATH IPUUYHHBI
JOCTUKEHUS WM HEJOCTUKEHUSI PE3YJIbTATOB JAESITEIbHOCTH, HAXOAUTh OUIMOKY, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbTATbBI

OcBoenne yudebHOro kypca «Ainredpa M Hayajla MaTeMaTHMYECKOrO aHallM3a» Ha YPOBHE
cpeaHero oOmero odpazoBaHMs JODKHO OOeCHeuuBaTh JOCTHXKEHHE CIEIYIOIUX MPeIMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OHepI/IpOBaTI) IMOHATHUAMUA: pPALMOHAJIBHOC U }leﬁCTBHTeHBHOG quciio, OOBIKHOBEHHAsI W
JecATUYHas 1pO0b, MPOLIEHTHI.

BrimonHaTe apupmMeTryeckue onepamnnuy ¢ paliMoHaIbHBIMU U JIeHCTBUTENbHBIMU YUCIIAMHU.

BrimonasaTe mpuOMMKEHHBIE BBIYHMCICHUS, WCIONB3YsS TMpaBWIa OKPYIJICHUS, JIeJaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUMN.

OnepupoBaTh MOHATUSMH: CTENEHb C IIENBIM IOKa3aTeleM; CTaHaapTHas (opma 3amucu
JeCTBUTENIFHOTO YHCIIA, KOPEHb HATYpaJbHOW CTENEeHM; HCIOJIb30BATh MOAXOJIAIIYI0 (opMy
3armcu )Iel\/'ICTBI/ITCJ'H)HBIX YUCCIT OJId pCHICHUA IMPAKTUUCCKUX 3aJiad U IMPECACTABIICHUA JaHHBIX.

OnepupoBarh NOHATUSMH: CUHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO YIJIA; UCIOJIb30BaTh
3aIuCh MPOU3BOJIBHOTO yTIila Yyepe3 o0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBarh MOHATUAMH: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOC, PAlMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;

BeimmonHATe  mpeoOpa3oBaHUs ~— TPUTOHOMETPUYECKMX  BBIP@KEHHUH M pemiarth
TPUTOHOMETPUYECKUE YPABHECHUS.



BoinonusaTe mpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX M HPPAIMOHANBHBIX BBIPAKEHUN U
peuiaTb OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIbHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHMS U HEPABEHCTBA JUIsl PELICHUS MaTEeMAaTUUYECKUX 3ajad U 3a4ad u3
pa3nu4HbIX 001acTEl HAYKH U PEATbHOM KU3HHU.

MopnenpoBaTh pealbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABJATH BbIPAXKECHHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCIOBHUIO 33Jaud, MCCIEI0BAaTh IIOCTPOEHHBIE MOJAEIN C
WCTIOJIH30BAHUEM alllapaTa ajareopsl.

DOYyHKUMH U TPaPUKHU

OnepupoBarh MOHATUSAMU: (PYHKIHSI, CIOCOOBI 331aHUs (PYHKIMH, 00JIaCTh ONpeesieHUs U
MHOECTBO 3HaueHU QyHKIMH, rpaduK GYHKIIUH, B3AUMHO 0OpaTHBIC (DYHKITHH.

OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKLUU, HYJIU (PYHKIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku pyHKUIUN 11 pellieHus] ypaBHEHUI.

Crtpouts u yuTaTth Trpadukd JMHEHHOW (YHKIUHM, KBaApPaTHUYHOW (YHKIWH, CTEHECHHOU
(YHKIHH C LETBIM ITOKa3aTeNeM.

Hcnonb3oBare Tpaduku (HyHKIUH OIS HCCICIOBAaHUS TPOIECCOB U 3aBUCUMOCTEH TpH
pelleHny 3aJay U3 JPYruX Y4eOHBbIX MPEAMETOB W PEallbHOM KH3HU; BbIpaxaTbh (opMyliaMu
3aBUCUMOCTH MEXAY BEIMUYMHAMU.

Havyana maTeMaTH4yecKoro anajamnsa

OnepupoBaTh MOHATUAMHU: TOCIEIOBATEIBHOCTh, apH(PMETHUYECKass W T'eOMETPHUYECKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBarollas reoMeTpuyeckasl Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrPECCUH.

3asaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U IPOTPECCUI ISl PEIIEHHS PEANIBHBIX 3a]a4
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, OIE€pallK HaJ] MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJs ONMCAaHUS PEAIbHBIX MPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OnepupoBath MOHATHAMU: OIIpEIEICHNE, TEOpEMa, CIEICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucjaa ¥ BBIYUCTICHHUSA

OnepupoBaTh NOHATUSIMU: HATypaJIbHOE, IIEJI0€ YUCIIO0; UCIOJIb30BATh MPU3HAKU AEITUMOCTH
LIEJIBIX YHCEII, PA3JIOKEHUE YHUCIIAa HA TPOCThIE MHOXKHUTENM ULl PEILICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAllMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTApU(PM YHCIIA, JECATUIHBIC U HATyPATbHBIE JIOTapU(PMBI.

YpaBHeHHsI U HEPABEHCTBA

[IpuMeHsITh CBOICTBA CTENEHH I TPeoOpa30BaHUs BHIPAKEHUH; ONEPUPOBAThH MOHATHSIMU:
I0Ka3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI ITOKA3aTEIbHBIX YPABHEHUN U
HEpPaBEHCTB.



BbimonHATe npeoOpa3oBaHUs  BBIPAXKEHMH, COJEpXKalluX Jiorapu(Mel; ONEpUPOBATH
MNOHATUSAMM:  JIOrapu(MUUYECKOe ypaBHEHME M HEPABEHCTBO; PpEIIaTh OCHOBHBIE  THIIBI
Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB.

Haxonuts pemienust mpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEWHBIX YPaBHEHUH M €€ pPELICHHE; HCIOJIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJIsl pELICHMS IPAKTUYECKUX 3a1a4.

Haxonute pemieHnss nNpoCTEHIINX CUCTEM M COBOKYIIHOCTEM pPAallMOHAIBHBIX YPaBHEHUU H
HEPABEHCTB.

MogenupoBaTb pealbHble CHTyallUd Ha s3bIKE alureOpbl, COCTABIIATh BbIPAXKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA M CUCTEMBI 10 YCIIOBHUIO 3aJa4d, UCCIEN0BaTh ITOCTPOCHHBIE MOJEIH C
WCIOJIH30BAaHUEM allllapaTa aareOpsl.

DyHKkUUH U rpaguKu

OnepupoBaTh MOHATUAMH: THepUOAMUYEcKass (QYHKLUUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (GYHKIMH, HauOoJiblllee W HauMEHbllee 3HaueHHs (QYHKUUU Ha
MIPOMEKYTKE; UCIOIB30BATh MX ISl HCCIEI0BAHUS (PYHKIINH, 3aJaHHON rpaduKom.

OnepupoBarb MTOHATUSIMH: rpaduKu II0Ka3aTeJIbHOM, JorapupMHUECKON u
TPUTOHOMETPUUYECKUX (DYHKIMH; M300pakaTh MX HA KOOPAMHATHOM IUIOCKOCTH M HCIOJb30BATh
JUIS PEILIEHUs] yPAaBHEHUIN 1 HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOW MJIOCKOCTH Ipa)MKN JTMHEHHBIX YPAaBHEHUH U UCITIOIB30BaTh
UX JUIA PELICHUS CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Hcnonb3oBatek rpaduku GYHKUMN I UCCIEI0BaHUS IIPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX
YUEOHBIX IUCIUIIIUH.

Havajia MmaTeMaTH4YeCKOI0 aHAJIHM3a

OnepupoBaTh MOHATHSIMH: HENpepbIBHAs (PYHKIMS; MPOU3BOIHAS (YHKIMH; HCIIOJIB30BATh
reoOMeTpHUECKUil U (PU3NIECKUIA CMBICI IPOM3BOIHON IS pELIeHNUs 3a/1a4.

HaxonuTe mNpoM3BO/AHBIE 3JE€MEHTApHBIX (QYHKIMHA, BBIYUCIATH IPOU3BOAHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (PYHKITHI.

Hcnonp30BaTh NPOM3BOAHYIO JUIsI HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThI UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh IPOU3BOAHYIO IJI HAXO0XKACHHUS HAUIY4IIErO PELICHUS B IPUKJIAJAHBIX, B TOM
YHUCJIE COLUAIBbHO-DKOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMM: IE€PBOOOpa3Hasi W MHTErpaj; MOHUMATh TEOMETPUYECKUM U
¢bu3nyeckuil CMBICI HHTErpaa.

HaxonuTte mepBooOpa3Hble 37IeMEHTApHBIX (DYHKIMI; BBIYUCIATH MHTErpag mo Gopmyie
Herorona—Jleitbuuna.

Pemarp npuknaaHele 3a7add, B TOM YHUCIE COLMAIBbHO-3KOHOMHYECKOTO U (U3NYECKOTO
XapaxkTepa, CpeACTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.

B denepanbHbIX U perHoHaIBHBIX MPOIEAYpaxX OIEHKH KadyeCcTBAa 00pa30BaHMS UCTIONb3YETCS
nepeveHsb (KoaupuKaTop) pacupene€HHbIX M0 KilaccaM POBEPIEMBIX TpeOOBaHUM K pe3ybTaTaM
OCBOEHUSI OCHOBHOI 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U JIEMEHTOB
coJiepKaHus 10 MaTeMaTHKeE.



IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl
cpeaHero oomero oopazosanus (10 kiaacc)

Kon mpoge- ITpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
psiemMoro IPOTPaMMBbI CpeTHETo 0011er0 00pa3oBaHus

pe3yJbTara

1 Yucna v BBIYUCICHUS

11 OnepupoBaTh  MOHATUSAMHU:  pPalMOHAJIBHOE M JIEHCTBUTEIIBHOE  YHUCIIO,
OOBIKHOBEHHAA U JiecsiTUYHAst JpoOb. IIponeHTsI.

1.2 BrimonsATe apudmMeTndeckue onepanuu ¢ pauuoOHaIbHBIMU U JICHCTBUTEIbHBIMH
YHCIaMH.

13 BbImonHATE NpuOIMKEHHBIE BBIYUCIEHUS, WCHOJb3Yysl IpaBUia OKPYIJICHUS,
Jies1aTh MIPUKKJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHHUH.

14 OnepupoBaTh MOHATUSAMH: CTENEHb C IIEJIbIM IIOKa3aTesieM, CTaHaapTHas (gopma

3alluCu IIGIZCTBPITCJILHOFO qucia, KOpCHb HaTypaJII)HOf/'I CTCIICHHU, HCIIOJIL30BaTh
MOAXOJAIIY RO (bOpMy 3aI1nucu ﬂeﬁCTBHTeHBHBIX YUCCI 1A pCIICHUSA IMMPAKTHYICCKUX
3aaa4u IMpCaACTABICHHUA JaHHBIX.

1.5 OnepupoBaTh MOHATUAMHU: CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJIBHOIO YIJIa;
MCTIOJIB30BATH 3aITUCh MPOU3BOJIBHOTO yIIia Yepe3 o0paTHbIe TPUTOHOMETPHUYECKHE
GhyHKIMH.

2 YpaBHEHUsI U HEPABEHCTBA.

2.1 OnepupoBaTh MOHATUAMHU: TOXAECTBO, YypaBHEHHE, HEPAaBEHCTBO, IEJIOE,
panroHaIbHOE, HPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE
ypaBHEHHE.

2.2 BremonHATe  mpeoOpa3oBaHWsi TPUTOHOMETPHYECKHX BBIPAXEHWH U pemarh
TPUTOHOMETPHUECKUE YPABHEHMS.

2.3 BeImonHATE mpeoOpa3oBaHMUs IENBIX, PAUOHAIBHBIX W HPPAIMOHAIBHBIX

BBIPAYKEHHUM U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIUOHATIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB.

2.4 IIpuMeHATH ypaBHEHUSA U HEPABEHCTBA Ul PEIICHMS MaTeMaTHYECKUX 3a1ad U
3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKU U peabHOM JKU3HH.
2.5 MonennpoBaTh peaibHbIE CUTYallMH Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHHUS,

ypaBHEHUsI, HEPABEHCTBA 10 YCJIOBHIO 3aJauH, UCCIIEI0BATh TOCTPOSHHBIE MOJIEITN
C UCIIOJIb30BaHUEM alllapara areophl.

3 OyHKIMH U TpadUKH.

3.1 OnepupoBarh MOHATUSAMHU: (QYHKIUS, CHOCOOBI 3afaHus (QYHKIUH, 00JacTh
OIpeJieIeHUs] M MHOMKECTBO 3HAa4eHUH (QYHKUUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble PYHKIIMH.

3.2 OmnepupoBaTh MOHATUAMHU: YETHOCTh M HEUETHOCTh (PYHKUUH, HYJIU (DYHKIHH,
MTPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

3.3 Vcnonb3oBath rpapuky QyHKIMHA U1 pelIeHUs] YpPaBHEHUH.

3.4 Crpouth W uMTaTh rpaduku JUHEHHOW (YyHKUMH, KBagpaTUYHOW (YHKIHH,
CTeNeHHON (P)YHKIIMU C LEJIBIM MTOKa3aTeIeM.

3.5 Hcnonb3oBate rpaduku GyHKIMNA U1 UCCIIEOBAHUS MPOIIECCOB M 3aBUCUMOCTEN

IpU peUleHUH 3aJad M3 JPYyrux Yy4ueOHBIX MpEeAMETOB U pPEabHOM JKU3HH,
BbIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEXy BETHUYMHAMHU.

4 Havana MaTeMaTH4eCKOIr0o aHaJIN3a




4.1

OnepupoBaTh  HOHATHSMU:  IIOCIEIOBAaTEIBHOCTh,  apudmMeTHueckas U
reOMETPUYECKasi IPOrPECCUH.

4.2 OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBbIBAIOIIAsl FEOMETpUYECKas IPOrpeccus,
cyMMa O0ECKOHEYHO YOBIBAIONICH T€OMETPHUECKON MTPOTPECCUHU.

4.3 3agaBaTh OCIEI0BATEIbHOCTH PA3IMYHBIMU COCOOAMH.

4.4 Mcnonb30BaTe CBOWCTBA IOCIEA0BAaTEIbHOCTEM W MPOrpeccuil Uil peleHus
peaJIbHbIX 33]1a4 IPUKJIAHOTO XapaKTepa.

5 MHoXecTBa 1 JIOTHKa

5.1 OnepupoBarh NOHITUSIMU: MHOKECTBO, ONIEPAIIMHN HA/I MHOYKECTBAMH.

5.2 Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Jjs ONUCAHUS peabHbIX
MPOIIECCOB M SIBJICHUHU, P PEIICHUH 3324 M3 IPYTHX YUSOHBIX MPEIMETOB.

5.3 OnepupoBaTh NOHATUSIMU: ONPeieTICHUE, TEOpEMa, CIIEACTBUE, 10KA3aTEIbCTBO.

6 Teopwust BEpOSITHOCTEH U CTATUCTHKA

6.1 YuTaTh ¥ CTPOUTH TAOIHUIIBI U TUATPAMMBI

6.2 OnepupoBaTh MOHATUAMU: CpeAHee apu]MeTHuecKoe, MeAuaHa, HauOoJblIee,
HauMEHblIIee 3HaYEHUE, pa3Max MacCHuBa YMCIIOBBIX JJAHHBIX

6.3 OnepupoBaTh MOHATHSMHU: CIy4alHbI OSKCIIEpUMEHT (OIBIT) M  CIydaifHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (DIEMEHTAapHBIA HCXO) CIYyYallHOTO OIIbITa;
HaXOJHUTh BEPOSITHOCTH B ONbBITaX C PABHOBO3MO)KHBIMU CITyYailHBIMU COOBITHSIMHY,
HaXOJUTh W CPaBHUBATh BEPOSTHOCTH COOBITHUH B M3YYCHHBIX CITyYailHBIX
JKCIIEPUMEHTAX.

6.4 Haxonute 1 ¢GopMyIMpoBaTh COOBITHS: TEpPEeceYeHUEe W OOBEAWHEHUE TaHHBIX
COOBITHH, COOBITHE, NPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, I10JIb30BaThCS
nuarpaMMmamu - Disiepa U GOpMyJIol  CloXeHus W (HOPMYJION  CIIOKEHUS
BEPOATHOCTEN IIPU PELICHUH 3a/1a4.

6.5 OnepupoBarh TOHSATHUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHUS,;
HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IPABWJIA YMHOXKEHHS, C IIOMOILBIO JEPEBA
CIIy4aillHOTO OMbITa

6.6 [TpuMeHsTh KOMOMHATOPHOE MPABWJIO YMHOXKEHUS IPU PEIISHUH 3a/1a4

6.7 OnepupoBaTh MOHATUSMHU: HCIBITAHUS, HE3aBUCHMBbIE HCHBITAHUS, CEpUs
UCTBITAHUN, YCIEX W HeyJauya, HaxOIUTb BEPOATHOCTH COOBITMH B cepuu
HE3aBHCHUMBIX UCIIBITAHUHN J0 IEPBOI0 yClexa, HAXOAUTh BEPOATHOCTH COOBITHI B
CEpUH B CEpUM MCHBbITaHUN bepHysum

6.8 OnepupoBaTh MOHATUAMU: CIIy4aiiHas BEJIWYMHA, PACIPEICIICHUE BEPOATHOCTEH,
JuarpamMma pacipeesIeHus

7 I'eomeTpust

7.1 OnepupoBaTh NOHATHIIMH: TOUYKA, IPSMAs], INIOCKOCTh

7.2 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEICTBUS M3 HHUX IPU PELICHUH
reOMEeTPUYECKUX 3a/1a4

7.3 OnepupoBaTh NOHATUSMH: TOYKA, IPsIMasi, INIOCKOCTb

7.2 [IpuMeHsTh aKkCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX MpPHU PELICHUH
TrE€OMETPUUYECKUX 3a/a4.

7.3 OnepupoBath NOHATHSIMH: MApAJLIEIbHOCTh U MEPIEHAUKYIISIPHOCTh MJIOCKOCTEH.

7.4 KnaccupunupoBaTte B3auMHOE pPACIONIOKEHHE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

7.5 OnepupoBaTh MOHSATUSIMU: JBYTPaHHBIN yroj, TpaHU JBYI'paHHOTO yria, pedpo

JBYI'PAaHHOI'O yIJIa, JIMHEHHBIM YroJl [BYIPAaHHOIO YIUIa, TIpajaycHas Mepa




JIBYTPAHHOT'O yria

7.6

OnepupoBaTb NOHSTUAMU: MHOTOTPAaHHMK, BBINYKJIBIM ¥ HEBBIIYKJIbII
MHOT'OTPaHHUK, 3JIEMEHTBI MHOTOIrpaHHUKA. [IpaBuiIbHBI MHOITOIPAHHUK.

1.7

PacniozHaBaTh  OCHOBHBIE  BHJBl MHOIOI'DAaHHUKOB (NMpamujaa, IpU3Ma,
IPSIMOYTOJIbHBII Napajuienenunes, Kyo)

7.8

KnaccuunupoBarh MHOTOrpaHHHMKH, BBIOMpAasi OCHOBAaHUS Ui KiIacCHU(UKAILIIH
(BBITyKJIBIE ¥ HEBBINYKJIBIE MHOTOTPAaHHUKH, NPAaBHJIbHBIE MHOTOTPAaHHUKH,
IpsIMbIe U HAKJIOHHBIE MTPU3MBI, APAIIICIICITUIIE/IbI)

7.9

OHepI/IpOBaTL MOHATHUAMU: CCKYIIAA IMJIOCKOCTb, CCUHCHNC MHOTI'OI'PAHHHUKOB

7.10

OOBACHATD IMPUHIUIIBI IIOCTPOCHUA ceueHHi MHOI'OI'PAaHHUKOB, UCIIOJIB3YsSa MCETOI
CJICIOB

7.11

Crtpouth cedeHuss MHOTOI'PAaHHHKOB METOJIOM CJIEJIOB, BBINOJHSTH (BBIHOCHBIE)
TUTOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTYp: BUI CBEpXYy, COOKY,
CHU3Y

7.12

Pemrate 3aa4u Ha HaXO0XICHHUEC TI'COMCTPHYCCKUX BCIIMYUH I10 o6pa3uaM U
ajiropurMaM, IMNpUMCHAA H3BCCTHBIC AHAJIUTUYCCKUEC MCTOJAbI IIPU PCIICHHUH
CTaHAAPTHBIX MATECMATUUYCCKHUX 3ada4 Ha BBIYHCJIICHUC paCCTOﬂHI/Iﬁ MCIKAY ABYMA
TOYKaMHM, OT TOYKH - 1O HpHMOfI, OT TOYKH 10 IUIOCKOCTH, MCKIAY
CKpCIIMBAOIHUMHUCA ITPAMBIMU

7.13

Pemarsn 3a/ladd Ha HaXOXIACHHC TI'COMCTPHYCCKUX BCIUMYHH II0 o6pasuaM nin
aJIropuTMaM, IMpPUMCHASA HW3BCCTHBIC AHAJIMTHYCCKHUE MCETOJAbI IIpH PCHICHUU
CTaHAAPTHBIX MAaTEMAaTHUYCCKHUX 3aJa4 Ha BBIYMCJIICHUC YTJI0B MCKAY
CKpCHIMBAIOIIUMHUCA  MPAMBIMHU, MCKIY prIMOfI U IIOCKOCTBIO, MCKIY
IIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

7.14

Beruucnsate 00bEMBI W TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
nupaMua) ¢ T[OpUMEHeHHeM (OpMys, BBIYHCISATH COOTHOLIECHUS MEXKIY
TIJIOMIA ISIMU TTOBEPXHOCTEN, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATHUAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU QUTYPBI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPOPETUPOBATH  HMHOpPMALMIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha 4epTexax W
pUCYHKAX

7.17

[IpumensaTh reomeTpuyeckue (PakThl ISl PELICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEIITOJIArafOIINX HECKOJIBKO IIATOB PEIICHHUS, €CJIH YCIOBUS TIPUMEHEHUS 3aJaHbI
B sIBHOU dopMme

7.18

[IpuMeHAT  mpocTedmMe  NpPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO -
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 33184

7.19

[IpuBOaUTE NpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M KU3HU,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMmeHsATh MOJMy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBaTh peajbHbIE
CUTyallud W MPHUMEHSTh H3YYECHHBIE IOHATHS B IPOLECCE IOUCKA PEUICHMS
MaTeMaTH4ecku cHopMyTHpOBAHHON MTPOOIIEMBI,

MOJIEIMPOBaTh pEalbHBIE CHUTyallUd Ha S3bIKE TE€OMETPUHU, HCCIEN0BAThH
MIOCTPOCHHBIE MOJIETI C HCIIOJIb30BAHMEM T€OMETPUYECKUX TOHATUH U TEOPEM,
ammapara ajareOphl, pemaTh MPAKTUYECKHE 33a/1a4M, CBSI3aHHBIE C HAXOXKJICHHEM
TreOMETPUUYECKUX BEJIMYUH




IIpoBepsiemble j1eMeHTHI coaep:kanus (10 kiaacc)

Kon [IpoBepsieMblil 2JIEMEHT COAEP KaHUs.

1 Yucna v BBIYKCIICHHUS.

1.1 Panmonanehbie uyucia. OOBIKHOBEHHBIE H JCCATHYHBIC JPOOH, MPOICHTHI,
OeCKOHEeUHBbIE  MEepUoAWYecKHe  Jpodu.  ApudmeTHyeckue  omepanuu ¢
palMoOHAIBHBIMU YHMCIAMHU, IPE0OpPA30BaHUs YUCIIOBBIX BhIpakeHUH. [Ipumenenue
Npo0Oeil 1 MPOLEHTOB AJIs pEelIeHUs NPUKIAJHBIX 33]a4 U3 Pa3JIMYHBIX OTpacien
3HAHUM U peaIbHOM JKM3HH.

1.2 [JelictBuTenbHble  yucnaa.  PanvoHanbHblE M UPPALMOHAIBHBIE  YMCIIA.
Apudmernueckue omnepanuu ¢ JedcTBUTENbHBIMU 4MciaaMu. [IpuGnuxénnble
BBIUHCIICHMS], IPAaBUJIA OKPYIJICHHUS, TPUKUAKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUM.

13 Crenenp ¢ nenbiM mnokasaresnieM. CtanjapTHas ¢opMma 3amucu AEHCTBUTEIBLHOIO
yrcia. Vcnonp3oBanue moaxoasimei (opMbl 3alIMCH ACHCTBUTEIBHBIX YHCEN IS
pelIeH sl MPaKTUYECKUX 33134 U IPEJCTABICHUS JaHHBIX.

14 Apudmernueckuii KOpeHb HATYypaIbHOU cTereHu. J{edcTBUS ¢ apupMETHUECKUMH
KOPHSIMU HAaTypaJIbHOW CTETEHHU.

1.5 CuHyc, KOCMHYC M TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCJIOBOIO apryMeHTa.

2 YpaBHEHUs U HEPABEHCTBA.

2.1 ToxecTBa U TOX/IECTBEHHBIE MPE0Opa30BaHUSL.

2.2 IIpeoOpa3oBanue TPUTOHOMETPUUYECKHX BbIpa)KEHUI. OcHOBHBIE
TPUTOHOMETPHUYECKHE (HOPMYIIBL.

2.3 VYpaBHeHMe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
HMHTEPBAJIOB.

2.4 Penienue nesbx U IpoOHO - pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

2.5 Pemrenne nppanMoOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

2.6 Pemnienyie TpUroHOMETPUUECKUX YPaBHEHUIN

2.7 IIpumeHeHNEe ypaBHEHUH W HEPABEHCTB K DPELICHUI0O MaTEMaTHMYECKHUX 3a7ad U
3aJ1a4 U3 pa3IM4HbIX 00JacTeil HayKU U pealbHOM JKU3HHU.

3 OyHKIMH U TpadUKH

3.1 OyHkMs, cnocodbl 3aaanud ¢yHkuuu. I'paduk ¢yHkumu. B3zanmHO oOpaTHBIE
byHKIIUN

3.2 OO0nacTh onpeeICHus] © MHOKECTBO 3HAYCHUN
¢yukuuu. Hynu ¢ynknum. [IpoMexxyTku 3HaKONOCTOSHCTBA. YeTHBIE U HEYETHBIE
GyHKIUH.

3.3 CrenenHass (yHKIMS C HaTypaJbHBIM W LEJNbIM IoKazaresneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-0i CTENEHH.

3.4 Tpuronomerpuyeckasi OKpy>KHOCTb, ONpeAETICHINE TPUTOHOMETPUUYECKUX QYHKIUI
YHCJIOBOIO apryMEHTA.

4 Hayana MmaTremMaTuyeckoro aHajauza

4.1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MoOcienoBaTelbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

4.2 Apudmernueckass M TeoMeTpuYeckass Inporpeccud. beckoHeyHO yObIBaromias

reoMmerpuueckas nporpeccusi. Cymma GeCKOHEYHO yOBIBAIOLIEH reoMeTpruuecKon
nporpeccuu. @opMyna CIOXKHBIX MPOLEHTOB. Mcmonab30BaHME MPOrpPecCUM IS
pelIeHUs pealibHbIX 3aJa4 MPHUKJIAJIHOTO XapaKTepa.




MHokecTBa M JIOTHKa

5.1 MHuoxecTBO, omepaluu Haja MHOxecTBaMu. Jluarpammbl Oiinepa — Benna.
[IpuMeHeHHe TEOpPEeTHKO-MHOXKECTBEHHOTO ammnapara s OINUCaHHUsA peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a]1a4 IPYTHX YUYeOHBIX IPEIMETOB.

5.2 Omnpenenenue, Teopema, CIEACTBUE, 10Ka3aTEIbCTBO

6 Teopust BEpOSATHOCTEHN M CTATUCTHUKA

6.1 YuTtaTh U CTPOUTH TAOJIHUIIBI U THATPAMMBI

6.2 OnepupoBaTh MNOHATUAMU: CpelHee apupMeTHYecKoe, MeauaHa, HaumOoIblIee,
HauMEHbIIIee 3HAUYEHUE, pa3Max MAacCHBA YUCIIOBBIX JAHHBIX.

6.3 OnepupoBaTh NOHATUSAMMU: CITy4alHbIA HIKCIIEPUMEHT
(ombIT) U cimydaiiHOE COOBITHE, AJIIEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIA HCXO.)
CIIy4allHOrO OIbITA; HAaXOAMTb BEPOATHOCTH B OIBITAX C PAaBHOBO3MO>KHBIMU
CIIy4aiiHBIMHU COOBITUSIMHU, HAXOUTh
U CpaBHUBATh BEPOSITHOCTH COOBITUH B M3YUEHHBIX CIy4YalHbIX SKCIIEPUMEHTAaX.

6.4 Haxomute u (opmynupoBaTh COOBITHS: TEpECEUYCHUE W OOBEIUHEHHE JTaHHBIX
COOBITHH, COOBITHE, IPOTHUBOIIOJIOKHOE JIAHHOMY COOBITHIO; IOJIb30BaThCs
auarpamMmmMamu Disiepa u GopMyJIIoN CI0KEHHUs] BEPOSITHOCTEH MPH PEIICHUH 3a/1a4.

6.5 OnepupoBaTh NOHATUSMM: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIEC COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOUIbIO NpaBUiIa YMHOXKEHHS, C IOMOIIbIO JepeBa
CJIy4aifHOT'O OIBITA.

6.6 [TpuMeHsATh KOMOMHATOPHOE MPABIJIO YMHOKCHUS TIPU PEIICHUH 33]1a4.

6.7 OnepupoBaTb TMOHATUSMHU: HCIBITAHWE, HE3aBUCHUMBIE MCIIBITAHUS, CEpPUS
UCHBITAHUH, YyCIeX W HeyJlaya; HaXOOUTb BEPOSTHOCTH COOBITUH B cepuH
HE3aBHCHUMBIX MCIBITAaHUH JI0 MEPBOTO yCcIeXa, HaXOUTh BEPOSITHOCTH COOBITUI B
cepuu McnblTanui bepHymin.

7 ['eomerpus

7.1 OnepupoBarh NOHATUSIMH: TOUYKA, IPAMasi, INIOCKOCTb

7.2 [IpuMeHSTh aKkCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX TpU pEIIeHUU
TrE€OMETPUUYECKUX 3aa4.

7.3 OnepupoBarh NOHATHSIMH: MAPAJLIEIbHOCTh U MEPHIEHAUKYISIPHOCTh MJIOCKOCTEH.

7.4 KnaccuunupoBarh B3aUMHOE pPAacIONOKEHHE TMPSAMBIX UM IUIOCKOCTEH B
IIPOCTPAHCTBE.

7.5 OnepupoBaTh MOHATUSIMM: JBYTPaHHBIA Yroj, TpaHU JBYTPaHHOrO yria, pedpo
JNBYTPAaHHOIO yIja, JMHEWHBIA Yroj JABYIPaHHOIO YyIJIa, TpaaycHas Mepa
JBYTPaHHOIO yria

7.6 OnepupoBaTb NOHATUAMU: MHOTOTPAHHMK, BBINYKJIBIM ¥ HEBBIIYKJIbII
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOrpaHHUKa. [IpaBuiibHBIII MHOTOTPAHHHUK.

7.7 PacriozHaBaTe  OCHOBHBIE BHJABl MHOTOI'DAaHHUKOB (NMpamMuzaa, IpU3Ma,

MPSIMOYTOJIbHBIN Napajuienenunes, Kyo)

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeanero odmero oopaszosanus (11 kiacc)

Kon mposge-
psieMoro

HpOBepHeMLIC NpECAMETHBIC PE3YJIbLTATBI OCBOCHUS OCHOBHOI O6pa30BaTCHLHOﬁ
mporpaMmabl CPpEaAHECTO 06].].[61“0 O6p8.30BaHI/I$I




pe3yibTara

1 Yucna ¥ BBIYUCIICHUS

11 OnepupoBarh MOHATUSAMU: HATYypPaJIbHOE, LIEJIO€ YUCIIO; HCIIONIB30BaTh IPU3HAKU
JEIMMOCTH LENbIX YHCEJl, pa3joXKEHUE 4YHUClla Ha IPOCTblE MHOXKUTENIN s
pelieHus 3a1a4.

1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAJILHBIM [10KA3aTEJIEM.

1.3 OmnepupoBaTh NOHATHAMM: JIOrapugM 4McIa, JAECATHUYHBbIE M HATypalbHbIC
Jorapu(Msl.

2 YpaBHEHMSI U HEPABEHCTBA.

2.1 [IpuMeHsTH CBOMCTBA CTENEHM A MPEeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBAThH
MOHATUSIMU: IIOKAa3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO; peLIaTb OCHOBHBIE THIIbI
[I0KA3aTeIbHBIX YPABHEHUM U HEPAaBEHCTB.

2.2 BoinonHATe  npeoOpazoBaHus — BBIPAXEHHWH,  COAEpXKALUX  JIOTapU(MBbL;
OIIepUPOBATh MOHATUAMM: JIOTapu(PMUUECKOE YPAaBHEHUE M HEPABEHCTBO; pellaTh
OCHOBHBI€ TUIIbI JJOrapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

2.3 Haxoauts perieHus NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

2.4 OnepupoBaTh MOHATHSAMHM: CHCTEMAa JIMHEWHBIX YpaBHEHUH UM €€ pELICHHUE;
HCI0JIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH JIJIsl pELICHMsI IPAKTUYECKUX 3a]1a4.

2.5 Haxomute pemieHuss NpPOCTEHMIIMX CUCTEM M COBOKYIIHOCTEH palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

2.6. MonenpoBaTh peajabHble CUTyallMM Ha SI3bIKE anreOpbl, COCTABIISITh BBIPAXKEHUS,
YPaBHEHHUs, HEpPaBEHCTBA M CUCTEMBI 10 YCJIOBHIO 3aJaud, MCCIEN0BATh
MIOCTPOEHHBIE MOJIEJIU C MCIOJIb30BAaHUEM alllapara ajareopsbl.

@OyHKIUYU U TpapUKH.

3.1 OnepupoBaTh MOHATUSAMU: IEPUOJNYECKAsS PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH 3KCTpeMyMa (YHKLIHH, HauOojblllee M HaUMEHbIIee 3HAUYEHUS
(GyHKIMM Ha TPOMEXKYTKE; HCIIOJIb30BaTh MX JUIS HCCIeNOoBaHUS (yHKIWH,
3aJJaHHOH rpadukom

3.2 OnepupoBaTh MNOHATHSAMH: Tpa@UKHd [OKA3aTeNbHOM, JIOTapUPMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIMIL; M300paxaTh UX Ha KOOPAMHATHOM MJIOCKOCTH H
WCI0JIb30BAaTh JJIsl PEIlICHUs] YPaBHEHUIN 1 HEPaBEHCTB.

3.3 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH TpadUKM JHMHEHHBIX ypaBHEHUH H
WCIIOJIb30BaTh UX JUISl pEIICHUs CUCTEMbI JTMHEHHbBIX YPaBHEHHUH.

3.4 Ucnonw3oBarh rpaduku GyHKIUN 17151 UCCIIEIOBAHMSI MPOIIECCOB M 3aBUCUMOCTEMN
U3 APYTUX Y4EOHBIX JTUCIHUILINH.

4 Havana marematuueckoro aHnanusa.

4.1 OnepupoBaTh MOHATUSAMHU: HeMpepbiBHas (QYHKIUSA, TPOU3BOAHAS (GYHKIUH;
UCIOJIb30BATh TEOMETPUUECKUI U (PU3NUECKUN CMBICI MPOU3BOJHOM ISl pEeLICHUS
3ajau.

4.2 HaxonuTe npou3BOAHBIE AIIEMEHTAPHBIX (YHKUMH, BBIYUCIATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKITHI.

4.3 Hcnonp30BaTh MPOM3BOIHYIO JUIS MCCIEA0BAHUS

GyHKIMM HAa MOHOTOHHOCTh UM OKCTPEMYMbI, MPUMEHATH  PE3YJIbTaThl
HCCIIEIOBaHMsI K TOCTPOEHUIO TPa(UKOB.




4.4

Hcmons3oBaTh IMPOU3BOJHYIO JJIA HaXOXACHUA HaWIydYllero pelicHus B
IMPUKJIAAHBIX, B TOM YHCJIC COUUAJIBHO - SKOHOMHWYCCKHX 3aJiavyax.

4.5 OnepupoBaTb  NOHATUSMM:  I[E€pBOOOpa3Has W MHTErpajl;  IOHUMAaTb
TEOMETPHUSCKUI M (PU3UYECKHIA CMBICI HHTETPAIA.

4.6 Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKLUMH, BBIUUCIATH HMHTErpai IO
dopmyne Hetotona — JleitOHuta.

4.7 Pemate mnpuxkiagHele 3ajadd, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOIO H
(U3MYECKOro XapakTepa, CpeACTBAMU MATEMaTHYECKOI0 aHAJIN3a.

5 Teopust BeposITHOCTEN M CTATUCTUKA

5.1 CpaBHUBaTh BEPOSTHOCTU 3HAYEHUN CIIy4allHOM BEJIMYMHBI 10 PACIpPENEICHUIO
WIH C IOMOUIbIO JTHArpaMM.

5.2 OmnepupoBarh MOHATHEM MAaTEMaTHUECKOTO OXHJIAHUS, IPUBOJUTH IPHUMEPHI TOTO,
KaK NPUMEHSETCS MaTeMaTHYeCKOe OXKHUJaHHWE CIIy4alHOW BEJIMYMHBI, HAXOJIUTh
MaTEeMaTHYECKOE O’KUIAHNE TI0 JAHHOMY PaclpeieIICHUIO

5.3 HmeTs npencTaBiieHne 0 3aKOHE OOJBIINX YHCeT

5.4 HNmeTtp nipeacraBiieHue 0 HOPMAJIBHOM PacpeAeICHUN.

6 I'eomerpust

6.1 OnepupoBaTh  MOHATUAMHU:  LMIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolIue
WINHAPUYECKOM  TOBEPXHOCTH,  ILWIMHAP,  KOHHYECKas  IOBEPXHOCTb,
o0pasyrole KOHMYECKOH IOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh

6.2 Pacrio3naBats Tena BpameHus (IIIUHAP, KOHYC, cdepa u map)

6.3 OOBACHATH CIIOCOOBI MOTyYSHHSI TEJ BPALICHHS

6.4 Krnaccudunuposats B3auMHOE pacroioKeHue cepbl U MI0CKOCTH

6.5 OnepupoBaTh MOHATUSAMH: IIAPOBOW CErMEHT, OCHOBaHME CETMEHTa, BBICOTA
OCHOBAHHWE IIApPOBOTO CJIOS, BHICOTA HIAPOBOTO CIIOS, CETMEHTA, IIAPOBOM CIIOM,
11aPOBOMU CEKTOP

6.6 Boruncnsate 00BbEMBI U IITOIIAN TOBEPXHOCTEN Te
BpallleHHsI, TeOMETPUUECKUX TeJl C IPUMEHEHHEM (GopMyJT

6.7 OnepupoBaTh MOHSATUSMHU: MHOTOTPaHHMK, BIUCAHHBIA B cepy U OMHCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOIPAaHHMK MJIM TEJIO BpaIlleHUs

6.8 BBIUUCIATE COOTHONMICHUS MEXIY IUIOMAISIMH IOBEPXHOCTEH W 00BbEMamu
110JI0OHBIX Tel

6.9 N300pakaTh n3yyaemble GUTyphl OT PyKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB.

6.10 BbIMonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BU cBepxy, COOKY, CHU3Y; CTPOUTBH CEUEHHUSI TEJ BPAICHHSI.

6.11 W3BnekaTb, WHTEPHPETUPOBaTb W  NpeoOpa3oBbIBaTh  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekax H
pPHUCYHKaX

6.12 [TpumeHsaTh TeoMeTpuuecKhe (GaKThl Ui PEIICHHs] CTePEOMETPHUYECKUX 3ajad,
MPEIOIaraloIIuX HECKOJIbKO IIaroB peIIeH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHBbI
B SIBHOU (hopme

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14 BEIMONHATE AEWCTBUSI CIIOKEHHSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB, YMHOXKCHHS
BEKTOpa Ha YHUCJIO, 0OBACHATh, KAKUMU CBOMCTBAMM OHH 00J1a1al0T

6.15 [IpuMeHATh MpaBUIIO apAJIJICIICTIUIICIA TPU CIIOKEHUN BEKTOPOB




6.16

OnepupoBaTh MNOHATUSAMHU: JEKAapTOBbl KOOPAMHATHl B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHbIE
BEKTOPBI

6.17 Haxomute cymMMy BEKTOPOB M INPOHM3BEICHHE BEKTOpAa HA YHUCIO, YIOJI MEXIy
BEKTOpaMH, CKaJSIpHOE TIPOU3BEJCHHME, pACKJIAAbIBaTh BEKTOp IO JBYM
HEKOJUTMHEPHBIM BEKTOpaM

6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT

6.19 Pematp mpocreiimme TeoMeTpHUYECKHE 3aJauyd Ha TNPHUMEHEHHE BEKTOPHO -
KOOPJAMHATHOTO METO/1a

6.20 Pematp 3amaum Ha 10Ka3aTeNbCTBO MaTEMAaTHYEeCKUX OTHOIICHUH M HAXO0XKICHUE
reOMETPHUECKUX BEJIIMYHMH 10 00pas3laM WK aJropuTMaM, NMPUMEHsST M3BECTHBIC
METO/IbI IPU PEIICHUHU CTAaHJAPTHBIX MaTeMaTHYECKUX 331a4

6.21 [IpumensTh  mpocTediMe  NpOorpaMMHBIE  CpEACTBA U DJIEKTPOHHO -
KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUU CTEPEOMETPHUYECKUX 33/1a4

6.22 [IpuBoauTE MpUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HH,
pacno3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

6.23 [IpuMeHsTh NOJMY4YEHHbIE 3HAHUS HA NPAKTHKE: aHAIW3UPOBATh peajbHbIC

CUTyallUd W IPUMEHATh W3YyYCHHbIC IIOHATHSA B IIPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4eCKd CHOPMYIMPOBAHHOW MPOOJIEMBI, MOJEIHPOBATH pEaTbHbIC
CUTyallUd Ha A3bIKE TICOMETPUHU, MCCIECI0BaTh IIOCTPOCHHBIE MOJAEIU C
HCII0JIb30BAaHUEM T'€OMETPUUECKUX MIOHATUN U TEOPEM, armapara ajareOpsl, pemaTh
[IPAKTHUYECKHUE 3a1a41, CBSI3aHHbIC C HAXO0XKICHUEM T€OMETPUYECKUX BEIUYUH

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (11kmaacc)

Kon IIpoBepsieMBlii 2JIEMEHT COEpPHKAHUS.

1 Yucna ¥ BIYUCICHUS

11 Harypanbnsie u nensie yncna. [Ipu3Haky Je1MMOCTH LEIbIX YUCE

1.2 CreneHb ¢ pallnOHAIBHBIM MTOKa3aTeaeM. CBOWMCTBA CTEIEHU

13 Jlorapudm umcna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBI

2.2 [IpeoOpa3oBanue BBIPAKEHHA, COJCPKANIMX CTEIEHH C  PpalMOHAIBHBIM
1oKa3aresieM

2.3 [TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB

2.4 [Toka3zarenbpHBIC ypaBHEHHS U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

2.6 Cucrtembl JTUHEWHBIX YypaBHEHHWH. PelieHue NpUKIAAHBIX 33/7a4 C TOMOIIBIO
CHCTEMBI JIMHEHHBI YPaBHCHHUH.

2.7 CucTteMbl 1 COBOKYTHOCTH PALlMOHATBHBIX YPaBHEHUN U HEPABEHCTB

2.8 [lpuMeHeHne ypaBHEHHIA, CUCTEM W HEPAaBEHCTB K PEIICHHIO MaTEeMaTHYECKHX
3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U peasIbHOM KHU3HH.

3 OyHKINUH U TPAPUKH.




3.1

Oyukuus. Ilepuoanueckue ynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIUH.
MaxkcumyMmbl 1 MUHEMYMBI. HanOosbiiee 1 HanMeHbIlee 3HaYeHHe (PYHKLIUU Ha
IIPOMEKYTKE.

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [ToxazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu

3.4 Hcnonb3oBanne rpadukoB (DYHKIUN A PENICHUS YPAaBHCHHA WM JIMHEHHBIX
CHCTEM

3.5 Hcnonp3oBanne rpadukoB (YHKIUH IS  MCCICIOBAHUS TPOLIECCOB H
3aBHCUMOCTEH, KOTOpPhIE BO3HUKAIOT IMPH PEIICHUHH 3a/a4 JPYTUX Y4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HH.

4 Hauana matemaTn4eckoro aHauausa.

4.1 HenpepriBable GyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl PEIICHHs] HEPAaBEHCTB

4.2 [TpousBoanas ¢pynkiuu. ['eomeTpuyeckuii 1 GU3NIECKUI CMBICI TPOU3BOTHOM

4.3 [TpousBoaHble 31eMeHTapHbIX (yHKIUNA. DOpMysbl HAXO0XKAECHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEACHHSI U YACTHOTO (DYHKITHI.

4.4 [TpuMeHeHne MPOU3BOTHON K MCCIeIOBaHNIO (DYHKIMN Ha
MOHOTOHHOCTh M OJKCTpeMyMmbl. HaxoxkneHue HamOONbIIEr0 U HAUMEHBIIETO
3HAYCHHS Ha OTPE3KE.

4.5 [IpumeHeHre NPOM3BOAHON [UIsI HAXOXKJACHUS HAWIYYIIer0 pEIIeHUS B
NPUKIAJHBIX 3aJadax, Ui OIpEIeNIeHUs] CKOPOCTH Ipolecca, 3aJaHHOTO
dbopmyioit mim rpadukom.

4.6 [TepBooOpaznas. Tabmuia mepBooOpasHBIX

4.7 WuTerpain, ero reomeTpudeckuil 1 Gpu3nveckuii cMpici. Bpuncienue uHTerpaia
o popmyne HproTona JleiiOHumna.

5 Teopust BeposSTHOCTEN U CTaTHCTUKA

5.1 YucnoBble XapaKTEPUCTUKH CIy4YalHBIX BEJIMYMH: MAaTEeMaTHUYECKOE OXKHJaHHE,
JWCTIepcHss W CTaHAapTHOE  OTKJIOHeHWe.  IlpuMmepbl  mpuMeHeHHs
MaTeMaTHYECKOro OXKUJaHHsA, B TOM UYHUCIIE B 3ajjadyaX U3 MOBCETHEBHOMN >KHU3HU.
MaremaTtnueckoe 0xujiaHue OMHApHOH cily4yaiiHON Benn4YuHbI. MaTemaThuueckoe
OKUJIaHUE CYMMBlI CIy4YalHbIX BeJIMYMH. MaremaTudyeckoe OXUAAHUE U
JICTIepCHUsl TEOMETPUUYECKOT0 M OMHOMMAIIBHOTO paclpeiesieHui.

5.2 3aKkoH OOJBIIMX YMCENl U €ro PoJib B HayKe, MpUpojie U obuiecTBe. BoIOOpOUHBIi
METOJ1 HCCIICJOBAaHUM.

5.3 [TpuMepbl HeNpephIBHBIX ClIy4alHBIX BenWuyuH. [loHATHE O TIOTHOCTH
pactipenienieHusl.  3amavd, TPUBOIIINE K HOPMAIBHOMY pacIpeIeTICHHIO.
[ToHsITHE O HOPMAJIBHOM paclpeieIeHuu

6 ['eomerpus

6.1 [{umHapryecKas MOBEPXHOCTh, 00pa3yrolie MIMHAPUIECKON MOBEPXHOCTH,
OCh IMJIUHIPHYECKOW TOBEPXHOCTH. LlMmuHIp: OCHOBaHHMSA ¥ OOKOBas
MIOBEPXHOCTh, 00pa3yIoIasi U 0Ch, IUIOIIAh OOKOBOM M NOJIHOH MOBEPXHOCTH

6.2 Konmueckasi TOBEpPXHOCTh, O0pa3yromye KOHHYECKOHW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM TmoBepxHOCTH. KOHyC: OCHOBaHME M  BEpIIMHA,
obOpasymomiasi ¥ 0OCbh, IJIOMAAhL OOKOBOW W TIOJTHOW TMOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3ylolye 1 BbICOTa, OCHOBaHUS U OOKOBasl MOBEPXHOCTh

6.3 Chepa w map: 1UeHTp, pajnycC, AWAMETP, IUIOIIAJb ITOBEPXHOCTH CQEpHI.

B3anmHoe pacnionokeHue cdepbl U IIOCKOCTH, KacaTeslbHas INIOCKOCTh K cdepe,




1016 Chepsl

6.4 N300pakeHne Tes BpalleHus Ha III0CKOCTU. Pa3BépTka mumHapa u KOHyca

6.5 KomOuHarmu Ten BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIMHCAHHBIN
oKo0J10 ceprl, chepa, BMcaHHAs B MHOTOTPAHHHK, MJTU TEJIO BPAIICHHUS

6.6 [Tonsitue 06 o0vEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSAMOYTOJIBHOTO Tapajuiesnienunena u ciuenctBus u3z He€. OOBbEM IUIUHIpA,
koHyca. O0BEM mapa u miomaab chepsl

6.7 [Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHHWS MEXAY — ILIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEJ

6.8 Cevenust mumHApa (MapasieIbHO U MEPIEeHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOJAIICE Yepe3 BEpIIMHY ), CCUCHHUS IIapa

6.9 Bektop Ha muiockocTd M B mpocTpaHcTBe. CIOXKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YHCII0. Pa3iokeHne BEKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
PUMEHCHHUEM TPABWJI JCHCTBHUI C BEKTOPAMH.

6.10 [IpsMoyronbpHas cUcTeMa KOOpIWHAT B MpOCTpaHCcTBE. KoOpauHATBI BEKTOpA.

[Tpocreiimue 3amayn B KOOpAWHATaX. YTod Mexay BekTopamu. CkaispHoe
MPOU3BE/ICHNE BEKTOPOB. BhIUKCIIEHHE YTTIOB MEXAY MPSMBIMU U TIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJI TPH PEIICHUH T€OMETPUYECKUX 3a/1ad.

I[JIH MMPOBEACHUA CAUHOTO IrOCYyAapCTBCHHOI'O 5K3aMCHAa 110 MAaTCMATHUKE UCIIOJIb3YCTCA MEPCUCHD

(komuduKaTop) MpoBepsIEMBIX TPEOOBAaHUH K pe3ysIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

POrpaMMBI CPEIHETO 00IIEero 00pa30BaHUs U JICMEHTOB COJICPKAHUSL.

HpOBepﬂeMble Ha EI'D nmo maremaTtuke Tpeﬁonaﬂml K pe3yJbTarTaM 0CBOCHUS OCHOBHOM

o0pa3oBaTe/IbLHON MPOrpaMMBbl CPeTHET0 00IIEro 00pa30BaHUsI

Konx nposepsi-

€MOT0

TpeOoBaHUs

[IpoBepsiemble TpeOGoBaHMS K MPEIMETHBIM pe3yIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON IPOrpaMMBbI CpeJHero o01ero 00pa3oBaHusl.
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Bnagenne merogamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pELICHUS 3a7ad; YMEHHUE
(dbopMyIIMpoBaTh M ONEPUPOBATH MOHATUSMU: ONpEJENIEHNE, akcuoma, Teopema,
CJIEJICTBUE, CBOICTBO, IIPU3HAK, JI0Ka3aTeNbCTBO, paBHOCUIIbHBIE
(bopMyIINPOBKH; IPUMEHATh UX; YMeHue (¢opMyJIupoBaTh oOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPUBOAUTH IPUMEPHI M KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJ MaTeMaTHYeCKON WMHIYKIUHU; MPOBOIUTH OKA3aTelbHbIE
paccyXJI€HHs IpH pPEIIEHUU 3a7ad, OLEHUBATh JIOTMYECKYIO IPABUIBHOCTH
paccyXJIeHUI; yMEHHE ONEepUpOoBaTh MOHATHSIMHU: MHOXKECTBO, ONEpalUU Haj
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHKO - MHOKECTBEHHBIM ammapar
JUIsL OTIMCAHUs peajbHBIX MPOLECCOB U SIBICHUN M IPHU PELICHUH 3a]a4y, B TOM
qucie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONepUpOBaTh NOHATUAMU: Tpad,
CBS3HBIN Tpad, nepeBo, IWKI, rpad HaA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OTKCBIBATH Tpadbl pa3IMUYHBIMU CIIOCO0AMM; HCIIOIB30BATh Ipadbl IPU PELICHUN
3aj1a4

YMenue OIICPpHUPOBATH MMOHATHUAMU: HATYPAJIBHOC YHUCJIO, LEJIOC YUCIIO, CTCIICHD C
[ECJIBIM TTOKAa3aTCJIEM, KOPCHDb HaTypam,Hoﬁ CTCIICHU, CTCIICHb C pallMOHAJIbHBIM




IoKa3aTejaeM, CTENEeHb C JCHCTBUTENBHBIM IIOKa3aTesieM, Jorapupm yucia,
CHHYC, KOCHHYC W TaHI€HC IIPOU3BOJIBHOTO YHUCIIA, OCTAaTOK IO MOAYJIIO,
palMOHATIBHOE YHUCIIO, HPPALMOHAIBHOE YMCIO, MHOXXECTBA HATypalbHBIX,
palOHaIbHBIX, JEHCTBUTENIBHBIX 4YHCEN; YMEHHME WCIOJIb30BaTh IIPU3HAKU
JIETMMOCTH, HaUMEHbIIUM OOLMil nenuTens W HauMeHbllee olliee KpaTHOE,
anroput™ EBKiIMAa ©npu  pellleHuH 3ajad; 3HAKOMCTBO C  pa3jIu4HbIMU
HNO3ULIMOHHBIMM CHCTEMAaMH CUHUCIIEHHs; YMEHHE BBIIOJHATH BBIYMCICHUE
3HaYeHUH M TPeoOpa3oBaHMs BBIPAKEHUH CO CTENeHSAMH M Jorapudmamu,
npeoOpa3oBaHue APOOHO - PAlMOHAIBHBIX BBIPAXKEHUH; YMEHUE ONEpHUpPOBATH
HOHSTUIMU: I10CJIEZI0BATEIbHOCTb, apudpmeTnyeckas nporpeccus,
reoMeTpuyuecKasl Iporpeccus, OECKOHEYHO YObIBalOllas TreoMeTpuyecKas
porpeccusi; yMeHUe 3aJaBaTh I0CIEAOBATEIILHOCTH, B TOM YHUCIIE C MOMOILBIO
PEKYPPEHTHBIX (hOpMyJI; yMEHHE ONIEpUPOBATh MOHATUAMU: KOMIIJIEKCHOE YUCIIO,
COMPSIKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOI'O 4YHCIIa,
dopma 3anmucH KOMIUICKCHBIX Yucell (FeoMeTpuyeckas, TPUMrOHOMETpHUEecKas U
anreOpanyeckasl); yMeTb  INPOU3BOAWUTH  apu(METHUECKHE  JIEUCTBUS  C
KOMILIEKCHBIMU YHUCJIAMH; NIPUBOAUTH HNPUMEPHl UCIOIb30BAHUS KOMIUIEKCHBIX
YKCeJl; OIIEpUPOBATH MOHIATUSIMU: MaTpuLla 2 X 2 1 3%3, onpeaesuTeab MaTPHULIbL,
reOMETPUUECKUIN CMBICI OIIPEISIIUTEIS.

YMeHue  onepupoBaTh  NOHATUSMH:  PAUUMOHAIBHBIC, HPpPALUOHAIBHBIC,
[IOKa3aTeNIbHbIE, CTeleHHbIe,JJorapupMuIecKue, TPUTOHOMETPUYECKHUE
YPaBHEHUsT W HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEpUPOBATh MOHATHUIMMU:
TOXKAECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHe, YpaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHHUM M HEPABEHCTB, PABHOCUJIILHOCTh YPABHEHUM, HEPABEHCTB U
CUCTEM; yYMEHHUE pEIIaTh YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO
pa3IMYHBIX TNPUEMOB; pellaTb YpPaBHEHMWS, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHATb YPaBHEHHUs, HEPABCHCTBA, UX CUCTEMBI Ul PELICHUS
MaTeMaTUYeCKUX 3a/ad U 3a7ad U3 pa3iMyHbIX oOlacTell HayKH M peasibHOM
JKU3HU

YMeHnue  onepupoBaTb  MOHATHSAMH:  (YHKUMS, YETHOCTb  (DYHKIIHH,
HNEPUOJIMYHOCTb (PYHKIIUH, OTPAaHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (YHKIIMK, HauOOJbIee W HAUMEHBIINE 3HadeHus (QyHKIWA Ha
POMEXYTKe, HelpepbIBHAs (GYHKIMSA, ACUMOTOTHI rpaduka GyHKIUH, TepBas U
BTOpasi MpOU3BOJAHAs (YHKUWH, TE€OMETPUYECKUH U (U3HYECKUH CMBICIT
IPOM3BOJIHON, MEpBOOOpa3Hasi, OIpEACICHHBIH HHTErpan; yMEHHE HaXOAMTh
acCUMNTOTHl Trpaduka (YyHKUIUU; YMEHHE BBIYHMCIATH IPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO W KOMIIO3MIMHU (YHKUHUIH, HAXOIUTh ypaBHEHUE
KacaTenbHOM K Tpaduky GYHKIUH; YMEHHE HaXOJIUTh MPOU3BOJHbBIE
3JIEMEHTApHBIX (PYHKINI; yMEHHE HCIIOIB30BaTh MPOU3BOJHYIO Ul IPOBEACHUS
uccienoBanusl (PyHKUMM, HAXOJIUTh HaWOOJNbIIME W HAMMEHbIIUE 3HAUYEHUS
GyHKUMH; CTPOUTH TpapuUKH MHOTOWIEHOB C HCIIOJIB30BAaHUEM armapara
MaTeMaTUYeCKOr0 aHalKu3a; MPUMEHSTh [POU3BOAHYIO Ul HAXOXKICHUS
HAaWIy4lllero pEIIeHuss B MPUKIAAHBIX, B TOM YHUCIE COLHUAJIBHO -
SKOHOMMYECKUX U (PU3MUECKUX 3aJlayax; HaXOIUTh IIomaan 1 o0bEMBI Guryp c
MIOMOUIbI0 MHTErpaia; NPUBOJUTH NIPUMEPBl MATEMAaTUYECKOTO MOJEIUPOBAHUS
C IIOMOIIbI0 U epeHnaIbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATUSAMHU: Tpapuk GyHKUMH, oOpaTHas QyHKIuS,
KOMITO3HMIMS  (PYHKIMH, JuHeWHas GyHKOMS, KBagpatudHas  (GYHKIWHS,




panuoHanbHass QyHKIUS, CTeNeHHAss (QYHKIHS, TPUTOHOMETPHUYECKUE (QYHKIIUH,
oOpaTHbBIE TPUTOHOMETpUYECKUE (YHKIUH, MOKA3aTeIbHas U JIorapupMudecKas
(GYHKIMW; yMEHUE CTPOUTh TpapuKUd W3yYEHHBIX (DYHKIUHA, BBIIOIHAT
npeoOpazoBanus rpa@uKoB (YHKIMH, UCIOIB30BaTh TpadUKH i H3ydCHUs
NPOIIECCOB M 3aBUCHMOCTEH, TpPU pEIICHWH 3a7ad U3 JAPYTruX Y4eOHBIX
MPEIMETOB U 3a7ad M3 PEalbHOW JKU3HH, BBIpaXaTh (POpMyJIamMu 3aBHCHMOCTH
MEX/y BETMYMHAMU; UCTIOIB30BaTh CBOMCTBA M rpaduKu QYHKIMN JJIs1 PEIICHUS
YpaBHEHHUIA, HEPABCHCTB U 33J1a4 C TapaMeTpaMu; n300pakaTh Ha KOOPAHMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHIA, HEPABCHCTB M MX CHCTEM

YMeHue pemarb TEKCTOBBIE 33a4d Pa3HbIX TUIOB ( B TOM YHCJIE€ HAa IPOLEHTHI,
JIOJM M 4YacTH, Ha JBW)KEHUE , pabOTy CTOMMOCTb TOBapoOB U YCIYT, HaJlOTH,
3agaud U3 O0O0JAacTH yNpaBlIEeHUS JHYHBIMA W CEMEHHBIMH (HUHAHCAMHU);
COCTABJIATh BBIPAXKCHHUs, YPABHEHUS, HEPABEHCTBA U UX CHUCTEM II0 YCIIOBHUIO
3aJa4d, WCCIIEAO0BATh IOJIyYeHHOE pEIIeHHEe U OICHHBAThH IPAaBIONOI00HOCTD
pe3yiabTaTOB; yMEHUE MOJEIMPOBATH pEAIbHBIE CUTyallUd Ha  s3bIKE
MaTE€MaTUKH; COCTABIIATh BBIPA)KCHUS, YPABHEHHSI U HEPABEHCTBA U UX CUCTEMBI
[I0 YCIIOBUIO 3aJa4M, MCCIENOBAThb ITOCTPOEHHBIC MOJEIU C HCIOIb30BAHUEM
annapara ajireOpbl, UHTEPIIETUPOBATh OJYUYEHHBINH Pe3yJIbTaT

YMeHue omnepupoBaTh IOHATHAMHU: cpeaHee apudMeTndeckoe, MeauaHa,
HanOoJpIllee M HaWMEHBIIEE 3HAUCHHS, pa3Max, AHUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE 4YHCJIOBOrO Ha0boOpa; yMEHHE W3BJEKaTh, WHTEPIPETUPOBATH
UHPOpPMALIMIO, TIPEACTABICHHYI0O B Ta0nMIax, Ha JAuarpammax, rpadukax,
OTPaXXAIOUIYI0 CBOMCTBA peaJbHBIX MPOLECCOB U SIBICHUH; IPEICTABIATh
UH(POPMALIMIO C MTOMOIIBIO TaONHIl M JUarpaMM; HCCIIE0BATh CTATHCTUYECKUE
JTaHHbIe, B TOM YHCJIE€ C MPUMEHEHHEM IpaduyecKuX METOJOB U 3JIEKTPOHHBIX
cpencTB; rpadHUuecKu HCCIEJOBaTh COBMECTHBIE HAOIIOAEHUS C ITOMOIIBIO
JMarpaMM pacceuBaHus M JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMHU: CIy4YallHBIA ONBIT M CIydyallHOE COOBITHE,
BEPOSTHOCTh CIIydyalfHOro COOBITUS; YMEHHME BBIUHCIATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaHUUECKUX METOJIOB; NMPUMEHATh (OPMYJIBl CIIOXKEHUS U
YMHOXKEHUSI  BeposTHOCTeH, (opMyny TOJHOM BEpOATHOCTH, (hopMymy
bepnynnu, xomOuHatopHble (akTbl U (OPMYJbI; OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHH; YMEHHME ONEepUpOBaTh MOHATHSAMMU: ClydaiiHas BeJIMYMHA,
pacmpeneleHne BEpOsSTHOCTEH, MaTeMaTH4ecKoe OXKUAAHWe, JAUCIIEepCHs U
CTaHJApTHOE OTKJIOHEHHME CIy4yailHOH BeIMUYMHBI, (PYHKIUHM pacrpelesieHus |
IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTEIbHOTO M HOPMAJIBHOIO pacHpeAeiIeHUH;
YMEHHME WCIOJIb30BAaTh CBOMCTBA W3YYEHHBIX pACIPEAEICHUN [UIsl pEIIeHUs
3a]1a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH OOJIBIIMX YHCEN, METObI BHIOOPOUHBIX
UCCIICIOBAaHUM; yYMEHHE TPHUBOJUTH HPUMEPBI MPOSBICHUS 3aKOHA OOJBIINX
yhcel B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHHUE OIEepUpPOBaTh
MOHSTUSMM: COUETAHHE, IEPECTAHOBKA, YNCJIO COYETAaHUMN, YUCIIO IEPECTAHOBOK;
6unoM HploTOHA; yMeHHE NPUMEHATh KOMOWHATOpHBIE (AKThl U PACCYKICHUS
JUIS pelIeHUs 3a/1a4; OLIEHUBATh BEPOSITHOCTH PEANbHBIX COOBITUN; COCTABIAThH
BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH NOJYUYEHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMH: TOYKA, IpsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEIMYMHA yTJa, IUIOCKUH yroJj, ABYTPaHHBIM YroJl, TPEXTPAHHBII
yroj, CKpELMBAKIIUECSd IMpsMble, IMapajUIeIbHOCTh U IEPHEHAUKYJISIPHOCTD
OpsIMBIX M IUIOCKOCTEH, yTOJI MEXKIY NpPsMBIMHM, YIOJd MEXKIy MNpsIMOH U




IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTAMH, PAacCTOSIHUE OT TOYKU JIO IUIOCKOCTH,
paccTosiHuE MEXIY NpSIMBbIMH, PAcCCTOSHHUE MEXIy IIJIOCKOCTAMU; YMEHHUE
UCIIOJIb30BaTh IPU PELICHUH 3a7a4 U3y4eHHbIE (PAKThI U TEOPEMBI INIAHUMETPUH;
YMEHHE OIIEHWBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpA; CTPOUTH
MaTeMaTHYeCKUEe MOJENM C IOMOIIBIO I'€OMETPUUYECKUX IOHATHH M BEIMYUH,
pelaTh CBA3aHHBIE C HUMU IPAKTUYECKUE 331aUl
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VMeHHe OIepupoBaTh MMOHATHSAMHU: IUIOMIAAb GHUTYpbl, O00BEM  (QUTYDBI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKA, KY6,
napajulelienumnes, Mpu3Ma, Hupamuia, (GUrypa © MOBEPXHOCTh BpAICHHS,
WIMHIP, KOHyC, map, cdepa, miomanab cQepbl, IUIOMAas TOBEPXHOCTH
OUpaMUzbl, TPU3MBI, KOHycCa, [HIHHIpA, O0BbEM Ky0a, MPSIMOYTOJILHOTO
napajuieenunea, MUpaMuabl, NMpU3Mbl, LUWIMHAPA, KOHYyca, 1Iapa, pa3BEpTKa
MOBEPXHOCTH, CCUCHHMS KOHyca W IWIMHIpA, MapauleibHble OCH WIH
OCHOBaHHIO, CEUCHHUE I11apa, IUIOCKOCTb, Kacaromiascs cepbl, HUINHAPA, KOHYCA;
yMEHHE CTPOUTh CEYEHHE MHOTOTPaHHHMKA, H300pakaTh MHOTOIPAHHHUKH,
¢Gurypsl U IMOBEPXHOCTH BpAIICHUS, UX CEUYEHHUS, B TOM YHCIE C IOMOIIbIO
9JIEKTPOHHBIX CPEICTB; YMCHHUE MPUMEHSITh CBOMCTBA T'€OMETPHUECKHX (QHTYD,
CaMOCTOSITENIHO (HOPMYITUPOBATH OINpPENEICHUs] U3y4aeMbIX (UTyp, BBIJIBHTaTh
THITOTE3bI O CBOMCTBAX U MPHU3HAKAX FCOMETPUIECKUX (DUTYP, 00OCHOBBIBATH HIIH
ONIpPOBEPraTh WX; YMEHHE IMPOBOAUTH KIACCHPHUKAIHIO (HUTYp TIO pPa3IHYHBIM
HpU3HAKAM, BBITIOJIHATh HEOOXOAMMBIC TOTOJHUTEIbHBIC MOCTPOCHHUS
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YMeHne onepupoBaTh MOHATHSIMHU: JBIKEHHE B MPOCTPAHCTBE, MapaylIeIbHBIN
IEepeHoC, CHMMETPHs Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1M0100Us, MoA00HbIE (UTYPBI; YMEHHE paclioO3HaBaTh PaBHbIE U
noJo0Hble (QUryphl, B TOM 4YHCIE B MpPHUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCTIOJIF30BaTh TEOMETPUYECKHE OTHOIIEHUS TPU PEIICHWH 3a/1ad, HaXOIHUTb
reoMeTpHUYecKre BeTMUMHBI (JITIMHA, YToJ, IUI0Iaib, 00bEM) IpHU peIIeHUH 3a/1a4
U3 JPYyruxX y4eOHBIX NPEJAMETOB M W3 PEaJbHON JKW3HW; YMEHHUE BBIYHCIATH
reoOMEeTpUYECKUe BEJIWYMHBI (UIMHA, YroJ, IUIOmAAb, OOBEM, IUIOIAIb
MIOBEPXHOCTH), HCIONB3ys H3y4YeHHbIE (OPMYNBI M METOIbI, B TOM YHCIE:
IUIOINAAb TOBEPXHOCTH MNUPAMUAbI, MPHU3MbI, KOHYyca, MMIMHJIpPA, IUIONIA/Ib
chepnl; 00bEM KyOa, MPSIMOYTOIBHOTO MapajlieNenuIiea, MUPaMUIbl, TTPU3MBI,
IWIMHpa, KOHYca, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE O00BEMOB MOJOOHBIX

¢uryp
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YMeHue oNepupoBaTh MOHATUAMHU: IPSIMOYIOJIbHAsA CUCTEMAa KOOPAUHAT, BEKTOP,
KOOPJIMHATBl TOYKH, KOOPJAWHATBI BEKTOpPAa, CyMMa BEKTOPOB, MPOU3BEIACHHUE
BEKTOpa Ha YHUCIIO, Pa3jioKeHUE BEKTOpa Mo 0a3ucy, CKalsipHOE MpOU3Be/IeHHE,
BEKTOPHOE NIPOW3BEIECHUE, YIOJI MEXKIy BEKTOPAMHM; YMEHHE HCIIOJIb30BaTh
BEKTOPHBI M KOOPAWHATHBIM METOX U pELICHUS I'E€OMETPUYECKHUX 3a1ad U
3aJa4 JpyruX y4eOHbIX MPEJIMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMN METOA s pEIIeHUs 3aJaud; [OHUMaHHe
3HAYUMOCTH MAaTeMaTUKH B M3yYEHUH NMPUPOIHBIX U OOILIECTBEHHBIX MPOIIECCOB
U SBICHUW; YyMEHUE pACIIO3HABaTh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKU B
HUCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPHl MATEMAaTUYECKUX  OTKPBITHUI
POCCUICKON U MUPOBOM MaT€MaTUYECKOU HAYKH.

IlepeyeHb 3Jj1eMEHTOB coJlepKaHus, NpoBepsieMbiXx Ha EI'D mo matemaruke




Kon

[IpoBepsieMbIil 2JIEMEHT COAEpKaHUS

1 Yucna v BBIYKCICHUS

1.1 HarypasbHble 1 1ienble yncia. Ipu3Haku 1eIMMOCTH LEIbIX YUCell.

1.2 Pannonaneubie umcna. OOBIKHOBEHHBIE U JECATHYHBIC JPOOM, MPOICHTHI,
OEeCKOHEUHBIE TIEPUOTUYECKUE IPOOH.

1.3 Apudmerrdeckuii KOpeHb HaTypaJlbHOW cTeneHu. [[eficTBus ¢ apudmMeTHIeCKUMU
KOPHSIMH HAaTyPAJIbHOM CTEIIEHHU.

14 Crenenp ¢ 1nensiM mokazateneM. CTeneHb € PALMOHAIBHBIM IOKA3aTEJIEM.
CBONCTBA CTENEHMU.

1.5 CuHyc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHT€HC YHCIOBOTO apTryMEHTA.

1.6 Jlorapudm yucna. /lecaTuunbie 1 HaTypaJbHBIC JOTapU(PMBI.

1.7 JeiictButenpHple  yucia. ApudMeTrudyeckue oOmnepauuu ¢ JAEUCTBUTEIbHBIMU
yuciaamu. [IpubnukeHHble BBIYUCICHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJIbTaTa BEIYUCICHHSL.

2 YpaBHEeHUs U HEPABEHCTBA

2.1 I{enbie 1 1pOOHO - paroHAIbHBIC YPABHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuroHomerpuyeckue ypaBHeHUs

2.4 [Toka3zarenpHbIE U JIOTAPHPMHUUESCKIE YPABHEHHS

2.5 I{enbie 1 POOHO - parMoHAIbHBIC HEPABEHCTBA

2.6 WppanmoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenpHbIE U JOTapuPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB.

2.10 YpaBHEHUs], HEPABEHCTBA U CHCTEMBI C TApaMETPaMHU.
2.11 Matpuia cucTemsl JIMHEWHBIX ypaBHeHUH. OnpeaenuTesib MaTPUILIbL.
3 OYHKIMH U TpadUKH

3.1 Oynkuus, cnocodbl 3amaHus QyHkuuu. I'padpuk Qyskiun. B3zaumHo oOparHble
¢byskiun. YetHole u HeyeTHble pyHkuuu. [lepuoanueckue GyHKIUH.

3.2 Obnacte ompeneneHus W obnactb 3HayeHMH ¢yHkuuu. Hymm  ¢yHKimu.
[IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
Makcumymbl U MUHMMYMbl (GyHKIMHA. HauOomnbiiee W HauMeHbIIee 3HAYEHUS
(GYHKIIMM HAa IPOMEXKYTKE.

3.3 CrenenHass (yHKUMS C HaTypajJbHBIM M IeJIbIM Toka3aTeneMm. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N - ON CTENEHH.

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.5 [TokazarenbHast u Jorapudmuueckas GyHKINHU, UX CBOMCTBA U IpadUKH.

3.6 Touku paspbiBa. Acumnrtorsl rpadukoB  (yHkuuil. CoiicTBa  (yHKIMH
HETPEPHIBHBIX HAa OTPE3Ke.

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 331aHUS TOCIIEOBATEILHOCTEH.

3.8 Apudmernueckas 1 reomeTpuueckas nprpeccu. @opmyiia cI0kKHBIX MPOILECHTOB.

4 Havana maTeMaTH4ecKoro aHaamsa
4.1 [TpousBonHas ¢ynkuun. [Ipon3BoiHbIe JIEMEHTAPHBIX (DYHKIIMH.
4.2 [lpumeHeHHe TPOU3BOAHOW K WCCIENOBaHWIO (DYHKIIMM HAa MOHOTOHHOCTH U

9KCTpeMyMbl. HaxoxkieHne HanOOJbIIEro U HAaUMEHBIIETr0 3HAUYCHUS (QYHKIMH Ha
OTpE3Ke.




4.3

ITepBooOpaznas. MHTETpa.

5 MHO»XeCTBa U JIOTHKA
5.1 MHOK€eCTBO, Olepalvy HaJ MHOKecTBaMU. [{lnarpammbl Ditnepa - Benna.
5.2 Jloruka
6 BeposSTHOCTh M CTaTUCTHKA
6.1. OnucarenpHas CTAaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 ['eomerpus
7.1 QPurypsl Ha INIOCKOCTU
7.2 [TpsiMble ¥ MJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpaIllEHUS
7.5 Koopaunatsl 1 BEKTOpBI




TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHbIE
Ne HaumMeHoBaHue pa3/iejioB U TeM KonTpoasn (uudgpossbie)
IIpakTHyec
n/n MPOrpamMmbl Bcero HbIe oOpa3oBaTejibHbIE
KHe padoThl
padoThI pecypchl
MHOXecCTBa palMOHAIBHBIX U bubnmnorexka HOK
1 JICUCTBUTENLHBIX YHCell. PalmoHanbHbIe 14 1 https://m.edsoo.ru/1568ab
YpaBHEHHUS U HEPABEHCTBA a3
@ a0 CremenD ¢ e bubmnoreka IIOK
HKUIUH 1 Tpaduku. CTeneHb JBIM
2 YHIH P B 6 https://m.edso0.ru/1568ab
MoKazaresiem
a3
AputhMeTreckii Kopers N—oii crere bu6anoreka IIOK
U(METHYECKII KOPEHb N—O1 CTETIeHH.
3 P P 18 1 https://m.edso0.ru/1568ab
HppannoHanbHble YpaBHEHUS K HEPABEHCTBA 23
DopMmyIsl bu6muoreka [JOK
4 tpuroHomerpun. TpuroHomMeTpuyecKkue 22 1 https://m.edsoo.ru/1568ab
ypaBHEHUS a3
bubnunorexa LIOK
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/1568ab
a3
I 6506 eMATHAALLIS bubmuoreka [{OK
BTOPEHU HHE, CH
6 OBTOPEHHE, ODODIEHHE, CHETe >a 3 1 https://m.edso0.ru/1568ab

3HAHUH

a3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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11 KUIIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NMPOrpaMMblI Bcero Kontpoaen | - Mpakritieck o0pa3oBaTeJIbHbIE
ble padoThI ue padoTbl pecypesI
CreneHb ¢ palMOHAIBHBIM TIOKA3aTEJICM. bubmmoreka [IOK
1 [TokazarenbHas ¢yHkiwus. [loka3arenbHbie 12 1 https://m.edsoo.ru/f11c4
yYpaBHEHHSI U HEPABEHCTBA afd
Jlorapudmmueckas QyHKIIHSA. bubnuotexa [JOK
2 Jlorapugmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/fl11c4
HEPaBEHCTBA afd
Tpuronomerpuyeckue GyHKIUN U UX bubnnoreka [JOK
3 rpaduku. TpuroHoMeTprUYECKHe 9 1 https://m.edsoo.ru/f11c4
HEpaBEHCTBA afd
bu6mmoreka [IOK
4 [TpousBoanas. [IpuMeHeHHe TPOU3BOTHOMN 24 1 https://m.edsoo.ru/f11c4
afd
bu6mmorexa [IOK
5 WHTerpan u ero mpuMeHeHHS 9 https://m.edsoo.ru/f11c4
afd
bu6mmorekxa [IOK
6 CucTteMbl ypaBHEHUI 12 1 https://m.edsoo.ru/f11c4
afd
Bbubmmoreka [JOK
7 HatypanbHble u 1enbie yucia 6

https://m.edsoo.ru/f11c4



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

afd

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3alus 3HaHui

18

bu6mmoreka [IOK
https://m.edsoo.ru/fl1lc4
afd
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoka Kontpoabsn | IIpakTuuec p
n/n Bcero o0pa3oBaTe/ibHbIE
ble padoThbI KHe padoThl
pecypcsbl
MHoX%ecTBO, onepaiuy Haj bu6mmoreka [IOK
1 MHOKeCTBaMu. JluarpaMMbl 1 https://m.edso0.ru/746d5d
Ditnepa—BenHa ce
Panmonansabie yncna. OOLIKHOBEHHEIE U bu6mmoreka [IOK
2 JCCSTHYHBIC IPOOH, TPOLICHTHI, 1 https://m.edsoo.ru/be8880
OecKOHEeYHbIE IEPUOANYECKUE APOOH 93
Apudmerrueckue ornepanum ¢ bubnnorexka [JOK
3 paloHaIbHBIMU YHCTIAMH, 1 https://m.edsoo.ru/4d7f95
peoOpa30BaHUS YUCIOBBIX BBIPAKECHUIA fe
IIpumenenne apoOeii U NPOIEHTOB A
epmeHm[ n Hsﬁa HBIX 3ap aﬁ us3 " bubmorexa HOK
4 P P g . g . . 1 https://m.edsoo.ru/44dd10
Pa3IMYHBIX OTpaciel 3HAHUI U peanbHOI 46
JKU3HHA -
IIpumenenne apoOeii U NIPOIEHTOB I
epI_HCHI/ISI i I/IIJ<1JI'I)a HBIX 3ap aﬂ n3 ! bubmmorexa [OK
5 P p a . a . . 1 https://m.edso0.ru/d99d8c
Pa3IMYHBIX OTpaciel 3HAHUI U peanbHOMI 74
JKU3HHA _
6 JeiicTBuTenbHble yncia. PanimonaabHbIe U 1 bu6mmoreka [IOK

HUPPALMOHAIIBHBIC YKCIIA

https://m.edsoo.ru/2f36a3



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

6f

Apudmerndeckre onepaum ¢

bu6mmoreka [IOK

7 . https://m.edsoo.ru/a97al2
JNEHCTBUTEILHBIMH YUCIIAMU do
[TpuGnmmxEHHBIC BEIYMCIICHHS, IPABHIIA bubmuorexa [JOK
8 OKPYTJICHHUS, TPUKUIKA U OI[CHKA https://m.edsoo.ru/ch723f
pe3yibTaTa BEIYUCICHUN bd
ToxnecTBa U TOXKICCTBCHHBIC Bubmiorexa LIOK
9 A A https://m.edsoo.ru/3a23ac
npeoOpa3oBaHUs
15
bubmuorexa [JOK
10 VYpaBHEHUE, KOPEHb ypaBHEHHS https://m.edso0.ru/11ac68
be
bu6nmoreka [JOK
11 HepaBeHcTBO, penieHne HepaBeHCTBA https://m.edso0.ru/50bdf2
6d
bu6mmoreka [IOK
12 Metoa HHTEpBAIOB https://m.edsoo.ru/775f5d
99
Pemenue nensix u ApoOHO-pAITMOHATHHBIX bubmmorexa LIOK
13 IVI AP patt https://m.edsoo.ru/6ec7al
ypaBHEHU U HEPABEHCTB 07
VA b morera LIOK
14 pat https://m.edso0.ru/1914a3

JNIEUCTBUTENLHBIX YHCEN. PalioHaabHbIE
YpaBHEHUS U HEPABEHCTB"

89



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389

OyHKIHSI, CTIOCOOBI 3aaHus (YHKITHH.

bubmuorexa [JOK

15 https://m.edsoo0.ru/226eea
B3anmuo obparneie GyHKIMN bf
Fpatbn;e(i)yH;q;H:. eO6J1Va;)TL i)(HpGIIE;I]eHI/IH Butmnorexa LOK
TBO 3HAYCHUU (YHKIIHH. u
16 1 MHO YA Y https://m.eds00.ru/763e75
¢bysakuuu. [IpoMexxyTKu oo
3HAKOIIOCTOSIHCTBA -
bu6mmoreka [IOK
17 Yérubie U HeUETHBIC (QYHKIIUH https://m.edsoo.ru/ff4564
ad
CremneHs C 1eNIbIM TTOKa3aTeIeM. bubnuorexa [JOK
18 CranngapTHas GpopMa 3amnucu https://m.edso0.ru/66446d
JIEHCTBUTEIIFHOIO YHCIIA 3e
icnc;nbszliiﬁne réonxons[mefeq)opMm BuGmorexa LIOK
MTUCH JICHCTBUTEILHBIX YU ST
19 8 N Al https://m.edsoo.ru/6eadc6
pelIeHusI MPaKTHYSCKUX 3a1a4 U £
MPECTaBICHHS JaHHBIX -
Crenennast GyHKIHS C HATYPAIbHBIM U bubnuotexa [JOK
20 1eNIbIM MoKaszateneM. E€ cBoiicTBa u https://m.edsoo.ru/3f25a0
rpaduk a7
Apu . TBHO bubmuorexa [JOK
n(METHUECKII KOPEHb HATypa.
21 P P b https://m.eds00.ru/d82c36
CTCTICHH
d4
Apu . EHO bubmuorexa [JOK
n(METHYECKII KOPEHb HATYypa.
22 PHOMETITHEC ope b © https://m.edsoo.ru/fe7fc4d

CTCIICHHU

b



https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/fe7fc4db

CaoiicTBa apu(hMEeTHIECKOTO KOPHS

bubmuorexa [JOK

23 . https://m.edsoo.ru/d0f0b2
HaTypaJlbHOHU CTCIICHU
60
CaoiicTBa apu(pMETHUECKOTO KOPHS bubmorexa LIOK
24 pu p https://m.edso00.ru/c33898
HaTypaJbHOHU CTCIICHU
65
CBoiicTBa apu(hMETHUECKOTO KOPHS Bubmiorexa LIOK
25 pu p https://m.edsoo.ru/444c4b
HaTypaJbHOHU CTCIICHU
9c
Teiic ¢ apdmeTiee o bubmuorexa [JOK
HNCTBHUA NIPMCTUNYCCKHUMHU KOPHSIMHU
26 . p p https://m.edso0.ru/54b815
N—OH CTEIICHU
c5
Z[eﬁCTBHH C a I/I(I)MGTI/IIIGCKI/IMI/I KOPHsIMHA BI/I6J’II/IOT€Ka HOK
27 N P P https://m.edso00.ru/83105a
N—OU CTEIICHU
Oe
Z[eﬁCTBHH C a I/I(I)MGTI/IIIGCKI/IMI/I KOPHsIMHA BI/I6J’II/IOT€Ka HOK
28 N p p https://m.edsoo.ru/2ablc?
N—OU CTECIIECHU
bc
I[CﬁCTBI/ISI C a I/I(I)MCTI/I‘-ICCKI/IMI/I KOPHsIMHU BH6HHOTeKa HOK
29 N P p https://m.edsoo.ru/eacb05
N—OU CTECIICHU
3c
I[CﬁCTBI/ISI C a I/I(I)MCTI/I‘-ICCKI/IMI/I KOPHsIMHU BH6HHOTeKa HOK
30 N P p https://m.edso0.ru/8a5ada
N—OU CTECIICHU
51
31 Pemenue nppanyoHanbHbIX YpaBHEHUN 1 bubnuorexa [JOK

HEPaBEHCTB

https://m.edso0.ru/69106a



https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7

er

Pemrenne nppanoOHaNbHBIX YPaBHEHUN U

bu6mmoreka [IOK

32 https://m.edso0.ru/9362fe
HEPABCHCTB
a9
Pemienue uppanoHaIbLHBIX VPABHEHUI U bubmorexa [JOK
33 ppatt yp https://m.edso0.ru/78d9b3
HEPABCHCTB
91
Pemienue uppanoHaILHBIX VPABHEHUI U bubmmorexa [JOK
34 ppatt P https://m.edsoo.ru/de7ca3
HEPaBCHCTB
3e
Pemienue uppanoHaIbLHBIX VPABHEHUI U bubmmorexa [IOK
35 ppatt yp https://m.edso0.ru/87e5e5
HEPaBEHCTB
2d
bu6nmoreka [JOK
36 CoiicTBa U rpadMK KOpHS N-Oi CTENeHU https://m.edsoo.ru/ebOcc5
e3
bu6mmoreka [IOK
37 CoiicTBa U rpadMK KOpHS N-0H CTENEHU https://m.edso0.ru/5f29b9
b5
'I‘i)HTg)on:Has{eEa&zTaonz Tel\:]e I BuGmorexa LOK
nDMETUYECKUN KOPEHb N—OU CTEIEHU.
38 P P https://m.edsoo.ru/f13af6
WppatmonansHble ypaBHEHUS U 30
HepaBeHCTBA" —
CuHycC, KOCUHYC U TaHT'€HC YHUCJIOBOTO bubmorexa [JOK
39 e y https://m.edsoo.ru/5f605e

aprymeHra

do



https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0

CuHycC, KOCHHYC U TAaHT'€HC YHUCIIOBOIO

bubmuorexa [JOK

40 https://m.edsoo.ru/ec9f4d
aprymeHTa
78
Apk APKKOCHHYC U apKTaHT'€HC bubmorexa LIOK
UH
41 PKCHHYC, ap yenap https://m.edso0.ru/b8f5d4
YHUCJIOBOT'O apryMEHTa
9a
A C, QpKKOCHUHYC U apKTaHI€HC Bubmiorexa LIOK
UH KKOCHH
42 PIREMHYC, ap yenap https://m.edsoo.ru/f1ff922
YHUCJIOBOT'O apryMEHTa 0
TpuronomeTpudeckasi OKpyKHOCTb, bubnnoreka [JOK
43 OTpEe/ICIICHUE TPUTOHOMETPHUYCCKHIX https://m.edsoo.ru/6df195
(GYHKIMI 9ACIIOBOTO apryMeHTa ao
Tpuronomerpuueckast OKpy>KHOCTb, bubnuoreka [IOK
44 OTpe/IeIEHUEe TPUTOHOMETPHUYCSCKIX https://m.edso0o.ru/6b61c5
(GYHKIMI 9ACIIOBOTO apryMeHTa 78
o bu6nmoreka [JOK
45 CHOBHBIC TPHTOHOMCTPITCCKIE https://m.edso0.ru/6ed2b3
bopmybl
ba
0 " bubmuorexa [JOK
46 CHOBHBIC TPHTOHOMETPIHECKHE https://m.edsoo.ru/fcdd?a
bopmyIbl
2e
0 OHOMETOIECKI bubmuorexa [JOK
47 CHOBHBIC TPHTOHOMETPIHECKHE https://m.edsoo.ru/b8a0ff
bopmyIbl
2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuorexa [JOK

bopmyIbl

https://m.edsoo.ru/12d141



https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c

3c

[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

bu6mmoreka [IOK

49 . https://m.edsoo0.ru/e248c5
BBIpOKCHUH
fc
1T 606 A30BAHUEC TPUT'OHOMECTPHUUYCCKHUX BI/I6J’II/IOTCKa HOK
50 beodp . p p https://m.edsoo.ru/09basb
BI:Ipa)KeHI/II/I
3d
1T 606 A30BAHUEC TPUT'OHOMECTPUUYCCKHUX BI/I6J’II/IOT€Ka HOK
51 beoop . P P https://m.edsoo0.ru/1f4655
BBIpAXCHHUH
da
1T 606 A30BAHUEC TPUT'OHOMECTPUUYCCKHUX BI/I6J’II/IOT€Ka HOK
52 beodp . p p https://m.edsoo0.ru/76ce99
BBIPpAKCHUU
58
1T 6 BAHUC TPUTOHOMECTPHUUYCCKUX BH6HHOTeKa HOK
53 peo paSOV © TPHTOHOMCTpHHICC https://m.edsoo.ru/8fa598
BBIPpAKCHUU
b5
Penrenne TpUrOHOMETPUUECKUX BI/I6J'II/IOT€Ka HOK
54 ctie evp OHOMETpITHEC https://m.edsoo.ru/6baefe
ypaBHEHUU
19
PeI_HeHI/IeT NTOHOMCTPHUUYCCKUX BI/I6J'II/IOTCKa HOK
55 vp P https://m.edsoo.ru/alf8d1
ypaBHEHUU
41
PeI_HeHI/IeT UTOHOMCTPHUUYCCKUX BI/I6J'II/IOTCKa HOK
56 up P https://m.edso0.ru/65a0f2
YpaBHEHUU
do
57 Pemenue TpuroHoMeTprUYIECKUX bubnuorexa [JOK



https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0

ypaBHEHUH

https://m.edsoo.ru/0d8a77
0d

PemreHne TpuroHOMeTpU4ECKUX

bubmuorexa [JOK

58 . https://m.edsoo.ru/cec287

ypaBHEHUI
4
Perere oHOME o bubmuorexa [JOK
IIICHHE TPUTOHOMETPHUECKUX

59 vp P https://m.edso0.ru/e6eect

YpaBHCHHIA
50

0O6006mmenue mo remam "OCHOBHBIC bubmuorexa [JOK

60 TPUTOHOMETPHUYECKUE (HOPMYITBL. https://m.edsoo.ru/ae44ac
Tpuronomerpuyeckue ypaBHeHUs " 4c
KoHnTponbHas pa6§Ta 1o teme "PopMyJIbl Bu6morexa LIOK
TPUTOHOMETPHUH. TPUTOHOMETPUUYECKU

61 PHIOHO e, P P (3 oMeTpuHeCIie https://m.edsoo.ru/b46a82
ypaBHeHus'"/Bcepoccuiickast mpoBepovHast 28
paborta -
HroroBas xoHTpoNbHas padoTa / Bubmiorexa LIOK

62 . p p https://m.edso0.ru/188bbf
Bcepoccuiickas mpoBepouHas paboTa 6¢
O0600meHre, cucTeMaTU3aIusa 3HaHUH 3a bubmuorexa [JOK

63 Kypc ajireOpbl 1 Hadyal MaTeMaTH4eCKOro https://m.eds00.ru/33e662
anamm3a 10 kiacca 9e
opecomn. Honossosame porpecc bumorera LIOK

64 Porp ' pOrp https://m.edsoo.ru/d36669
JUISL peIlieHus] peaTbHBIX 3a7a4 P
MPUKIAOHOIO XapakTepa -

65 beckoneuHo yObIBaromiasi reoMeTpruaecKast bubnmoreka [JOK



https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8

nporpeccusi. CymMmma 6€CKOHEUHO
yOBIBaIOIIEH reOMETPUIECKOI Mporpeccuu

https://m.edsoo.ru/1chf72
bl

bubmuorexa [JOK

66 dopmyiia CIIOKHBIX MPOLICHTOB 1 https://m.edsoo.ru/538fc4
37
bubmuorexa [JOK
67 dopmyria CIIOKHBIX MPOILEHTOB 1 https://m.edso0.ru/c2627e
ca
O06001eHre, cucTeMaTU3amysa 3HaHUH 3a bubmuorexa [JOK
68 Kypc aJireOpbl ¥ Ha4al MaTeMaTH4eCKOTro 1 https://m.edso00.ru/49f1b8
anammsa 10 kmacca 27
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827

11 KUIIACC

KoauvecTBo yacoB JJIeKTPOHHbBIE
Ne T Koutpo IMpakTuy Aara uupposbie
eMa ypoka usyue
n/n Bcero JbHbIE ecKue st o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypchl
bu6mmoreka [IOK
1 CrerneHb ¢ palMOHaJIbHBIM TTOKa3aTeIeM 1 https://m.eds00.ru/a52939
b3
bubmuorexa [JOK
2 CaoiicTBa cTeneHN 1 https://m.edsoo.ru/ff6014
08
Toeo6 . bubmuorexa [JOK
3 peODPAIOBAITHE BHPBKCHHH, 1 https://m.edso0.ru/3d87e2
COJIepIKaNINX PAIIHOHAIBHBIE CTCTICHU 48
Toeo6 . bubmuorexa [JOK
4 PEODPASOBATHE BLIPAKCHILL, 1 https://m.edso0.ru/343c6b
COJIeprKalINX PallMOHANbHbBIE CTETIEHU 64
Toeo6 . bubmuorexa [JOK
5 PEODPA3OBARME BRIPWRCHHH, 1 https://m.edsoo0.ru/4064d3
COJIepIKalINX PAllMOHAIBHBIE CTETICHU 54
bu6mmoreka [JOK
6 [Toka3zarenbHbIC ypaBHEHHS U HEPABEHCTBA 1 https://m.edso0.ru/be7632
Oc
bu6mmoreka [IOK
7 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA 1

https://m.edso0.ru/3d4080



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009

09

bu6mmoreka [IOK

coJiepKalXx Jorapu(mol

8 [TokasarenpHble ypaBHEHUS] 1 HEPABCHCTBA https://m.edsoo.ru/bd5ff0
ec
bu6mmoreka [IOK
9 [Toka3aTenbHbIC ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/cebf10
c6
bubmuoreka [JOK
10 [Toka3aTenbHbIC ypaBHEHHS 1 HEPABEHCTBA https://m.edsoo.ru/536de7
27
[TokazarenbHas GyHKIHS, €€ CBOWCTBA U Bubmiorexa LIOK
11 ’ https://m.edso0.ru/85bc81
rpaduk
32
KonrtponbHas padora no reme "Crenens ¢ Br6morexa LIOK
12 PAIHOHAIBHBIN HOKa3ATETENM. https://m.edsoo.ru/58e8e2
[NTokazarenbHas GpyHkys. [lokazaTenbpHbIe f
YPaBHEHHUs U HEPABEHCTBA" —
bu6nmoreka [JOK
13 Jlorapugm uymncna https://m.edso0.ru/3e3230
d4
bu6mmorexa [IOK
14 JlecaTuuHbIE U HaTypaJIbHBIE JTOTapH(PMbI https://m.edsoo.ru/lea721
62
[Tpeobpa3zoBanue BbIpaKeHHM Bubmiorexa LIOK
15 ’ https://m.edsoo.ru/da4815

4c



https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c

[IpeoOpazoBanue BbIpaKEHUH,

bubmuorexa [JOK

16 https://m.edsoo.ru/4beff0
coJiep KaIiX JoTapu(pmbl 3b
[IpeoOpazoBanue BoIpaxeHUH bubmiorexa LIOK
17 beodp P ’ https://m.edsoo.ru/fe189f
coJep KaIX Jorapu(mol 2
[IpeoOpazoBanue BeIpaxeHUN Bubnuorexa LIOK
18 peodp P ’ https://m.edsoo.ru/fadb8a
coJep KaIX Jorapu(mol a5
Jorapudueckue ypasie bubmuorexa [JOK
rapu(PpMUuICCKN BHCHUSA N
19 P P https://m.edso0.ru/303472
HEPABCHCTBA
4e
Jlorapugmuueckue ypaBHEHUS U bubmorexa LIOK
20 P P https://m.edsoo0.ru/712ac2
HEPABCHCTBA
d9
Jlorapugmuueckue ypaBHEHUS U bubmorexa LIOK
21 orap eoiie ypase https://m.edso00.ru/9e3f4b
HEPaBEHCTBA
c9
Jlorapugmuueckue ypaBHEHUS U bubmorexa LIOK
22 orap CCIHC YpagHe https://m.edsoo.ru/15bclc
HEPaBEHCTBA
fb
Jlorapudmmueckas pyHKIUs, €€ CBONCTBA Bu6miorexa LIOK
23 ordap e YHKIHA, B€ CBOUC https://m.edsoo.ru/d68bbe
u rpaduk
9d
24 Jlorapudmudeckas GhyHKus, €€ CBOWCTBA bubnuorexa [JOK

u rpaduK

https://m.edso0.ru/9d1020



https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051

o1

Tpuronomerpudeckue GyHKINU, UX

bu6mmoreka [IOK

25 N https://m.edsoo.ru/beeff64
CBOWCTBA U TpaduKu 6
T o bu6mmoreka [IOK
26 pHUF OHOMCTPITICCIHE QYHIIHH, HX https://m.edsoo.ru/d2e460
CBOWCTBA U TpapuKu
1b
TpUroHOMETPUUECKUE CI) HKIIUHU, UX BI/I6J’II/IOTCKa HOK
27 P . p YHIIIH, https://m.edsoo.ru/ba9da9
CBOMCTBA U IpaQuKH
6d
TpUTroOHOMETPUUECKHUE CI) HKIIUHU, UX BI/I6J’II/IOTCKa HOK
28 p . p YHIIUH, https://m.edsoo.ru/24ab3c
CBOWCTBA U rpaduKu
53
IIpuMepsl TPUTOHOMETPHYECKHX BH6HH0TeKa HOK
29 PHMEPBI TPHTOHOMETPHHCC https://m.edsoo.ru/5272h9
HepaBeHCTB
al
IIpuMepsl TPUTOHOMETPHYECKHX BI/I6J'II/IOT€Ka HOK
30 PHMEPBI TPHTOHOMETPHHCC https://m.edsoo0.ru/0c8373
HepaBCHCTB
97
H UMEPBI TPUTOHOMETPHUUCCKHUX BI/I6J'II/IOTCK3 HOK
31 PUMEPBITP p https://m.edso0.ru/e6e190
HepaBCHCTB
1f
H UMEPBI TPUTOHOMETPHUUCCKHUX BI/I6J'II/IOTCK3 HOK
32 PUMEPBITP p https://m.edso0.ru/0f903c
HEPABEHCTB
75
33 KoHnTtponbHas paborta 1o Teme bubnuorexa [JOK



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75

"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. T pUroHoMeTpuiecKue
GYHKIMH B UX

rpaduxu. TpuronomeTpuyueckue

https://m.edso0.ru/101307
27

HepaBeHCTBA"
bubmuorexa [JOK
34 HenpepbiBHble GyHKIIUN https://m.edso0.ru/403bfb
od
MeTto MHTEpPBAJIOB ISl PEIICHUS Bubmiorexa LIOK
35 A P AP https://m.edsoo.ru/6db0b4
HEPABEHCTB
23
MeTto1 HHTEPBAJIOB ISl PEIICHUS bubmmoreia LIOK
36 ! P P https://m.edsoo.ru/Oadbce
HEPABEHCTB
1b
bu6mmoreka [IOK
37 [pousBoaHas GpyHKIUU https://m.edsoo.ru/0731ad
3d
bu6mmorexa [IOK
38 [TpousBoaHas QyHKIUU https://m.edsoo.ru/723dd6
08
['eomeTpuyeckuit 1 GU3NIECKUI CMBICI Bubmiorexa LIOK
39 e . https://m.edso0.ru/6¢8d36
MIPOM3BOTHOM
ff
40 ['eomeTpuueckuii U GU3NIECKUN CMBICIT bubmuoreka [IOK

MIPOU3BOAHOMN

https://m.edsoo.ru/a413ec



https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9

a9

bu6mmoreka [IOK

41 [Tpou3BOAHBIC NIEMEHTAPHBIX (YHKIHIA https://m.edso0.ru/c7550e
of
bu6mmoreka [IOK
42 [Tpou3BoIHBIC 3JIEMEHTAPHBIX (PYHKIUH https://m.edsoo.ru/14ab3c
db
[Tpou3BoiHAsI CyMMBI, IPOU3BEICHHS Bubmiorexa LIOK
43 P A YMMEL TP A ’ https://m.edsoo.ru/c12a05
4acTHOTO (DYHKIIHIA
52
[Tpou3BoiHAs] CyMMBI, IPOU3BEICHHS Bubmiorexa LIOK
44 P g Y L P a ’ https://m.edsoo.ru/d598f2
YacTHOTO (DYHKITHIA
01
[Tpou3BoiHAsT CYMMBI, IPOU3BEICHHS Bubmorexa IOK
45 P g Y L P a ’ https://m.edsoo.ru/1de34d
YacTHOTO (DYHKIIHIA
4d
[Ipumenenne mponu3BOJHON K bubnnoreka [JOK
46 UCCIIeIOBaHMIO (PYHKIMI Ha MOHOTOHHOCTh https://m.edsoo.ru/17af2d
U SKCTPEMYMBbI o
IIpuMeHeHne Mpon3BOJHOM K bubnnorexka [JOK
47 Uccie0BaHui0 QYHKINIT HA MOHOTOHHOCTh https://m.edsoo.ru/a8ca5a
U SKCTPEMYMBbI d4
IIpuMeHeHne Mpon3BOJHOM K bubnnorexka [HOK
48 UCCIICIOBAaHMIO (DYHKIMI HA MOHOTOHHOCTD https://m.edsoo.ru/0Ob411e
U 9KCTPEMYMBI dd
49 [IpumMeHneHne MpoON3BOTHOMN K bubnuorexa [JOK



https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd

WCCJICIOBAHMIO (DYHKII HA MOHOTOHHOCTh

U DKCTPEMYMBI

https://m.edsoo.ru/caf9bd
2f

Haxoxneaue HaubobLIIero u

bubmuorexa [JOK

50 HAMMEHBIIETO 3HAUCHHS (PYHKIMH Ha https://m.edsoo.ru/fac78f0
OTpe3Ke 5
Haxoxnenne HanOoJIbIIETO U bu6mmoreka [IOK

51 HAMMEHBIIETO 3HAUYCHHS (PYHKIH Ha https://m.edsoo.ru/fb6a8a
OTpe3Ke cf
Haxoxnenne HanOoJIbIIETO U bu6mmoreka [IOK

52 HAMMEHBIIIETO 3HAYCHUS PYHKIIUU Ha https://m.edsoo.ru/cffcb7e
OTpEe3Ke 5
Haxoxnenne HanOoIbIIEro u bu6nmoreka [JOK

53 HaMMEHBIIIET0 3HaYeHUs (PYHKIUHU Ha https://m.edsoo.ru/d94699
OTpe3Ke 16
Haxoxnenne HanOoIbIIEro u bu6nmoreka [JOK

54 HaMMEHBIIIET0 3HaYeHUs PYHKIUHU Ha https://m.edsoo.ru/ad1500
OTpEe3Ke Oe
Haxoxnenne HanOoIbIIEro U bu6nmoreka [JOK

55 HaMMEHBIIIET0 3HAaYeHUs (PYHKIUHU Ha https://m.edsoo.ru/86adch
OTpe3Ke fd
[IpumeHeHre mporu3BOIHOMN ISt
HAXO0XK/ICHUS HAWTYYILEro PelieHus B bubmuorexa [JOK

56 MPUKIIAIHBIX 3a7a9ax, U ONPEISICHUS https://m.edso0.ru/13205d
CKOPOCTH TIpoIiecca, 3aJaHHOT0 (OpMYIIOi 80
WK TpapuKOM

57 KonTpomnpHas pabota mo Teme bubnmoreka [JOK



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80

"IIponsBonHas. Ilpumenenue
IPOU3BOIHON"

https://m.edsoo.ru/f8ed5f
99

bubmuorexa [JOK

58 IlepBooOpasnas. Tabmuia nepBooOpasHBIX https://m.edsoo.ru/d777ed
8
bubmuorexa [JOK
59 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX https://m.eds00.ru/30c369
7b
HHTerpai, reoMeTpudecKuii 1 (pu3nIeCKuid bubmmorexa [IOK
60 paL P https://m.edso00.ru/391272
CMBICTT HHTETpajIa
c9
WuTerpain, reomeTpudeckuii U Gu3ndecKuit Bubmiorexa LIOK
61 CTpaL, TCOMETpHACE JHiee https://m.edso0.ru/d359fb
CMBICTT HHTETpaja
5f
WuTerpain, reomeTpudeckuil U GU3NIecKuit Bubmiorexa LIOK
62 CTpal, TCOMETPHACE e https://m.edsoo.ru/07eb46
CMBICTT HHTETpaja
4b
Brruncnenue uHTerpana no Gopmy bubmmorexa [IOK
63 cIleHme N rp O QopmyIe https://m.edso0.ru/b9b225
Herorona—Jleiibaumna
c3
Brruncnenue uHTerpana no Gopmy bubmmorexa [OK
64 cIIeHme N rp O QopmyIe https://m.edsoo.ru/b800de
Herorona—Jleiibaumna
b4
Brruncnenue unrerpana no gpopmyiie Bubmiorexa LIOK
65 P pMy https://m.edsoo.ru/f5eed0

Herorona—JIeitOHuIa

75



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075

Brrancnenue uaTErpana mo popmyiie

bubmuorexa [JOK

66 N https://m.edsoo.ru/41da43
Herotrona—1JlelibHuma 1a
bubmuorexa [JOK
67 Cuctembl IMHEWHBIX ypaBHECHHI https://m.edsoo0.ru/b64823
5a
bu6mmoreka [IOK
68 CHCTeMbI IMHCHHBIX YPaBHEHU I https://m.edsoo.ru/5ab838
64
Pemienue a 33724 C ITIOMOIIBIO bubmmorexa LIOK
IICHUE TTPUKIIATHBIX 9 ¢ TIOMOITh
69 P . 8 8 . B https://m.edsoo.ru/a4d65e
CHUCTEMBI JINTHEWHBIX YPAaBHCHHI o5
Pelenne nmpukiagHbIX 33124 C IOMOIIBIO Bubmmorexa LIOK
70 P . 8 8 . B https://m.eds00.ru/aa5962
CHUCTEMBI JINTHEWHBIX YPaBHEHHI ol
oo
71 patt > Hbpatt ’ https://m.edso0.ru/481904
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX 79
YpaBHEHU U HEPABEHCTB —
oo
72 patt > Hbpatt ’ https://m.edsoo.ru/2dbd38
MOKa3aTeIbHBIX, JIOTApUPMUIECKUX 59
YpaBHEHU U HEPABEHCTB -
CucTtemMbl U COBOKYITHOCTH IIEJIBIX, bubnmnoreka [JOK
73 paroHaTbHBIX, UPPAIMOHATBHBIX, https://m.edsoo.ru/7ab8d1

MOKa3aTeNbHbIX, JOrapu(MUIECKUX

7e



https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/7ab8d17e

YPaBHEHUI U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJbIX,
palrOHAJIBHBIX, UppAMOHAIBbHBIX,

bubmuoreka [JOK

74 https://m.edsoo.ru/81cccf
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX e9
YPaBHEHUI U HEPABEHCTB -
Verombsoatie rpadukos ¢ . bubmuorexa [JOK

M0JIb30BaHuEe rpaduKOB PYHKIUH TS

75 P . YHIUI A https://m.edso0.ru/039949
pelieHus: ypaBHEHUN U CUCTEM bf
Hcnonb3oBanue rpadukoB PyHKIUH 115 bubmmorexa LIOK

76 p . YHIIUH 2 https://m.edsoo0.ru/a7d95f
pelieHus: ypaBHEHUN U CUCTEM 79
I N
B — biGmnorexa LIOK

77 p p . https://m.edsoo.ru/ca878d
3a/1a4 W 3aJ1a4y U3 pa3aIudHbIX 00JIacTeit cb
HayKH U pEaJbHOW KU3HU -
KoHnTtponbHas padora o teme "MHTETrpan u Bubmmorexa LIOK

78 P P IV)” https://m.edso0.ru/471c73
ero npuMeHeHus. CUCTEMBbI ypaBHEHU 5h
HarypanbHbie u 11e51bI€ Yncia B 3aja4ax U3 bubmorexa LIOK

79 yp N H a https://m.edso0.ru/3ceel3
peanbHOM KU3HU

27

HarypanbHbie u 11e51ble Yncia B 3aja4ax U3 bubmorexa LIOK

80 yp N H a https://m.edsoo0.ru/a35a13
peanbHOM KU3HU

1d
81 HarypanbHble 1 LiesIble Yucia B 3aja4ax u3 bubnuorexa [JOK

peanbHOU KU3HU

https://m.edsoo.ru/efl0c4f



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9

9

bu6mmoreka [IOK

82 [Tpu3HaKy IEMUMOCTH 1IEIBIX YUCET https://m.edso0.ru/51696a
67
bu6mmoreka [IOK
83 [Tpu3Haky AETUMOCTH LEIBIX YUCEIT https://m.edsoo.ru/fab81c
Oe
bubmuoreka [JOK
84 [Tpu3Haky AETMMOCTH LEIBIX YUCEIT https://m.edsoo.ru/ef2c6e
43
[ToBTOpenne, 0000IIEHHE, CUCTEMATU3ALIUS bubmorexa HOK
85 P ’ m ’ . https://m.edsoo.ru/0312cf
3HaHWUNA. Y paBHEHUS
8c
IToBTOpenne, 0000IIEHHE, CUCTEMATHU3ALIUS bubmorexa HOK
86 © OP CHHE, ODODIICHHE, CHETE 3all https://m.edsoo.ru/247d2f
3HaHWUHA. Y paBHEHUS
er
IToBTOpenne, 0000IIEHHE, CUCTEMATH3AIIUS bubmorexa HOK
87 P ’ m ’ . https://m.edsoo.ru/e8b877
3HaHWNA. Y paBHEHUS
29
IToBTOpenue, 0000IIEHHE, CUCTEMATHU3ALIUS bubmorexa HOK
88 P ’ m ’ & https://m.edsoo.ru/1bf2fb
3HaHWNA. Y paBHEHUS
98
IToBTOpenue, 0000IIEHHE, CUCTEMATHU3ALIUS bubmorexa HOK
89 P ’ m ’ H https://m.edso00.ru/9c44c6
3HaHWM. Y paBHEHUS
ca
90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [IOK



https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/9c44c6ca

3HaHUHU. YpaBHEHUS

https://m.edsoo.ru/337aad
59

[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

bubmuorexa [JOK

91 N https://m.edso0.ru/a86014
3HaHuil. HepaBeHcTBa ol
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL bubmmorexa LIOK
92 ? ’ - ’ . https://m.edsoo.ru/5c45a6
3HaHui. HepaBeHcTBa
Oa
[ToBTOpEHUE, 0000IIEHUE, CUCTEMATU3ALIMS bubmmorexa [IOK
93 P ’ m ’ . https://m.edso0.ru/19304a
3HaHui. HepaBeHcTBa
ba
IToBTOpenue, 0000IIEHHE, CUCTEMATH3ALIUS bubmorexa [IOK
94 P ’ m ’ . https://m.edsoo.ru/c3d4b2
3HaHuil. HepaBeHcTBa
82
IToBTOpenne, 0000IIEHUE, CUCTEMATHU3ALIUS bubmorexa [IOK
95 P ’ m T . https://m.edsoo.ru/a20b8a
3HaHui. CHCTEMBbI YpaBHEHU I 4c
TToBTOpeHue, 0000IIEHNE, CUCTEMATU3ALUS bubmorexa [JOK
96 P ’ m T & https://m.edsoo.ru/a01247
3HaHuii. CHCTEMBI ypaBHEHUN 6d
TToBTOpeHue, 0000IIEHNE, CUCTEMATU3ALUS bubmorexa [JOK
97 P ’ m ’ & https://m.edsoo.ru/d620c1
3HaHui. OyHKUIMH
91
IToBTOpEeHMUE, 0000IIIEHNE, CHCTEMATU3ALHS bubmorexa [JOK
98 P ’ m ’ . https://m.edso0.ru/701719

3HaHui. OyHKUIHUH

6f



https://m.edsoo.ru/337aad59
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/7017196f

bubmuorexa [JOK

99 HtoroBasi KOHTpOJIbHAsL paboTa 1 https://m.eds00.ru/513c98
89
bubmuorexa [JOK
100 HtoroBasi KOHTpOJIbHAsL paboOTa 1 https://m.edso0.ru/227697
3
O06o001IeHre, cuCTeMaTU3alisl 3HAaHUH 3a bu6mmoreka [IOK
101 Kypc anreOpbl U HaYajl MaTeMaTUYeCKOro 1 https://m.edso0.ru/3330f7
ananm3a 10-11 knaccos ef
O0001Ienre, cucTeMaTA3aLUs 3HaHUH 3a bu6mmoreka [IOK
102 Kypc anreOpbl U HaYaja MaTeMaTUYeCKOro 1 https://m.edsoo.ru/cead34
agaimmsa 10-11 ximaccos be
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/513c9889
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e
https://m.edsoo.ru/cead345e

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MateMaTudeckoro anannsa, 10-11 ximaccel/ Anmumos 11.A., Komsrun F0.M., Tkauesa

M.B. u np., AkimmonepHoe o6miectBo «M3naTenbcTBo «IIpocBemnieHuey

METOJIUYECKHUE MATEPUAJIBI U151 YYUTEJISA
Maremartuka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u Havana
MaremaTuueckoro ananusa, 10-11 xmaccel/ Anmumos 1LA., Komsirun FO.M., TkaueBa M.B. u

ap., AkimonepHoe oomectBo «M3maarenbctBo «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/2f36a36f
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