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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hayajlla MaTeMaTHYECKOTO AaHAIHM3a»
0a3oBoro ypoBHs misa obywaronuxcs 10 —11 kmaccoB paspaboraHa Ha ocHOBe dDenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAAapTa cpeaHero oOmiero oOpa3oBaHUs, C Y4YETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHMI, MPEABABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpPagUIMKA POCCHICKOro oOpa3zoBaHus. Peammsanus mnporpamMmbl 0OOecreYMBAaeT OBJIAJICHUE
KJIFOUEBBIMH KOMIIETEHIIUSAMHU, COCTABJISIOIIMMU OCHOBY JUIsl CaMOPa3BUTHUS M HEMPEPHIBHOTO
00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIBTYpPHOTO, JUYHOCTHOTO U TI03HABATEIBHOTO Ppa3BUTHUS
JUYHOCTH O00YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hadajga MaTeMaTH4eCKOrO aHalu3a» SBISETCS OJHUM M3 Haumbosee
3HaYMMBIX B TPOTpaMMe CTapIIei HIKOJbI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00eCreunBaeT
MHCTPYMEHTAJIbHYI0 0a3y JUIsl U3y4YeHHMs BCEX €CTECTBEHHO-HAayuUHBIX KypcOB, a C Jpyroi
CTOpOHBI, (opMuUpyeT Jorudeckoe u aOCTPaKTHOE MBIIUICHHE YYalluXCsi Ha YpOBHE,
HE0O0XOIMMOM JUIsl OCBOCHHUSI KYpCcOB MH(POPMATHUKH, OOLIIECTBO3HAHMS, HCTOPUHU, CIIOBECHOCTU. B
pamMKax JIaHHOTO Kypca ydalluecsl OBJAJEBalOT YHMBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast (GOpMyITUpPyeT CBOU AOCTIIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anreGpsl 1 Hauasl MaTeMaTHYECKOTO aHAM3a 3aKJIaJbIBa€T OCHOBY JJIS YCIEIIHOTO
OBJIaJICHUS 3aKOHAMU (PU3MKHU, XUMHH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TE€H/ICHIINH SKOHOMUKHU
U OOUIECTBEHHOW IKM3HH, TII03BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh MX B ITOBCEJAHEBHOH JKU3HH. B TOXe
BpeMsA OBJIAICHUC a6CTpaKTHI>IMI/I H JIOTHYECKU CTPOrMMU MATCMATHYCCKUMH KOHCTPYKLHUSIMU
pa3BHBaeT yMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEP)KICHUS,
UCIIOJIb30BaTh 0000IEHNE M KOHKpETHU3alHio, a0CTparupoBaHUE U AHAIOTHUIO, (QOpPMHUpPYET
KpeaTHBHOE M KPUTHYECKOE MbllUIeHHe. B Xoie n3ydeHus anreOpsl U Hadajdl MaTeMaTHYECKOTO
aHaJlu3a B CTapHIeﬁ IOKOJIC yYalIuecsda IOJy4YaroT HOBBIN OIBIT PEeICHUS TIPUKIAAHBIX 3a1ad4,
CaMOCTOSITENIPHOTO ~ TIOCTPOCHHS  MaTeMaTHMYeCKUX  MoOJeNiell  pealbHBIX  CUTyalMid U
MHTEpIpPETALMM  IOJIYYEHHBIX pEUICHUH, 3HAKOMATCA C NPUMEPAMH  MaTEMaTUYECKHX
3aKOHOMEPHOCTEH B TMpHpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOUIMMHUCA MaTEeMaTHYECKUMHU
OTKPBITUAMU U UX aBTOPaAMH.

Kpr o6naj:[aeT 3HAYUTCIIBHBIM BOCIIMTATCJIBbHBIM ITOTCHIIMAJIOM, KOTOpBIfI PCAIN3YCTCA KaK
4yepe3 yueOHbII MaTepuai, crocoOCTBYIOMIHI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOU MAESITENbHOCTH, TPEOYIOIIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOIKUTENFHOM KOHIIEHTPAIlM BHUMAHUS ¥ OTBETCTBEHHOCTH 3a TIOJTYyYEHHBIN pPe3yIbTarT.

B ocHoBe Merommku oOydeHHs anreOpe M HayajlaM MaTeMaTHUYeCKOro aHaju3a JICKUT
JeSTeIbHOCTHBIN MPUHITUT O0yUeHUSI.

CrpykTypa Kypca «AnreOpa ¥ Hadaja MareMaTUYeCKOro aHaJM3a» BKIIOYAET CJIeIyIoIne
coJiep’KaTelIbHO-MeToANYecKue JIMHUU: «Yucna u  BblUMCIeHUs», «DyHKIUU U TpapuKmy,
«YpaBHEeHUs U HepaBeHCTBa», «Hauama matematnueckoro aHanmsa», «MHOXECTBA U JIOTHKAy.
Bce ocHOBHBIE cOAEpKATETBHO-METOINYECKUE JMHUM H3Y4arOTCS Ha MPOTSIKEHUU JIBYX JIET
o0y4yeHMs B CTaplIeil MIKOJe, €CTeCTBEHHO MOIOJIHASA JIPYr JApyra W IOCTENEHHO HACHIIIAsCh
HOBBIMU TE€MaMHU U pazzenaMu. JlaHHBIA Kypc SIBISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBbEIUHSIET
B cebe cojaepKaHWE HECKOJbKMX MAaTeMaTHMYeCKHX IUCHMIUIMH: anredpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUI aHaIN3, TEOpUs. MHOXKECTB U 1p. [Io Mepe Toro kak ydamumecs OBJIaJIEBAOT BCE
Ooslee MIMPOKMM MaTE€MaTUYECKHM allapaTroM, y HHUX IOCIel0BaTebHO (opMupyercs u
COBEPILICHCTBYETCS YMEHHE CTPOUTHh MAaTEMATUYECKYIO MOJIEIb PEANbHOW CUTYalluH, IPUMEHSATH
3HaHUs, MOJIyYeHHbIE B Kypce «AureOpa W Hayajga MaTeMaTH4YeCKOTO aHalIM3a», JUIs peIIeHUs



CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHOW MaTEeMaTWYeCKOM 3aJaud, a 3aTeM MHTEPIPEeTHPOBAThH
MIOJTyYEHHBIHN pe3ysbTar.

CopepxarenpbHO-MeTOIMYECKas JIMHUA «Huca U BbIUMCICHUSD 3aBeplIaeT (hOpMHUPOBAHHE
HaBBIKOB MCIOJIb30BaHUS JEHCTBUTEIBHBIX YMCEN, KOTOpOEe OBbLJIO HA4aTO B OCHOBHOM mikoise. B
cTapuiel mkojie oco0oe BHUMaHHE ynensercs (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOUAIONIUX B CeOsl MCIOJB30BAaHUE PA3IMUYHBIX (OPM 3aMUCH JICHCTBUTEIHHOTO
4yclia, YMEHUE PalUOHAIBbHO BBIMOJHATH ACHCTBHS C HUMH, JeJaTh NPUKUIKY, OLEHUBATh
pesynbrar. OOydaromuecs TOTY4YaloT HAaBBIKM TMPUOIMKEHHBIX BBIYHCICHUH, BBITOTHEHUS
NEHCTBHUI C 4YMcIaMH, 3aIMCAaHHBIMU B CTaHIApTHON ¢opMe, UCHOIb30BAaHUS MaTEeMAaTHYECKUX
KOHCTAHT, OIICHUBAHUSI YNCIIOBBIX BBIPAKCHUI.

JIuans «YpaBHEHHS M HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHWU BCero oOyueHHs B
CTapuled IIKOJIe, IIOCKOJIBKY B KaXJOM paslelle MNporpamMmsl IPEAYCMOTPEHO PpELICHHE
COOTBETCTBYIOIMX 3a7ad. O0ydaromuecs: OBIaJeBaIOT PA3IMYHBIMU METOJAaMU PEIICHHS LEINbIX,
palMoHANBHBIX, UPPALUOHATIBHBIX, T0KA3aTENIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUYECKHX
YpPaBHEHU, HEPABEHCTB U MX CUCTEM. [loimydeHHblE yMEHUS MCHOJB3YIOTCS NPU HCCICIOBAaHUU
(GYHKIMH C MOMOIUBIO MPOU3BOJHOM, PEIICHUH MPUKJIAAHBIX 3a7ad M 3aJad Ha HaXOXXICHHE
HanOONBIINX ¥ HAaMMEHBIINX 3HAaueHUH (yHKuuu. JlaHHas comep)kaTeNnbHasi JHMHUS BKIIOYACT B
ce0s Takke popMHUpPOBaHUE YMEHHI BBITIOIHATH PACYETHI 110 (hopMysIaM, mpeoOpa3oBaHus HEIbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHUM, a TAK)K€ BBIPAXKCHUU,
CoJiepKalllMX CTeleHu U Jiorapumel. bmaronaps u3ydeHuio anredpandeckoro marepuana
IPOUCXOJUT JalibHellee pa3BUTHE aIrOPUTMHUUYECKOIO U aOCTPAaKTHOTO MBIIIJICHUS YyYaluxcs,
(bopMHpYIOTCS HaBBIKM JCAYKTUBHBIX pacCyXIEHHH, pabOThl C CHUMBOJBHBIMH (hopMamu,
IIPEJCTAaBICHNUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEl B BHJIE PaBEHCTB M HEpaBEHCTB. AJjredpa
npeiaraet 3(eKTUBHBIE UHCTPYMEHTHI ISl PEUICHUS MPAKTHYECKUX M €CTeCTBEHHO-HAYYHBIX
3a/1a4, HarJIIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeToandeckas JuHUS «DyHKIMU U TrpadUKuW» TECHO IMeperieTaeTcss ¢
OPYTUMHU JIMHUSIMU Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3aJJa€T MOCIEA0BATEIbHOCTh U3yUEHUS
MaTepuana. M3ydeHue CTerneHHOW, MOKa3aTeNbHOM, JOrapupMHUUECKOW U TPUTOHOMETPUUECKUX
GyHKIUH, UX CBOMCTB M TpaUKOB, HUCIOJIb30BaHWE (DYHKUMN JUIsl pelieHHs 3adad U3 APYTUX
YUeOHBIX MPEIMETOB U pealIbHOM JKU3HU TECHO CBA3aHO KaK C MaTeMaTHUECKUM aHAU30M, TaK U
C pelIeHHeM ypaBHEHUN U HepaBeHCTB. [Ipu aToM Gosbiioe BHUMaHKE yaenseTcss GOpMUPOBAHUIO
YMEHUsS BbIpaXaTb (OPMYJIaMU 3aBUCHUMOCTH MEXAy Pa3IMYHBIMH BEIWYMHAMH, UCCIIEA0BATh
MOJIy4€HHbIE (PYHKIMH, CTPOUTH UX Ipaduku. MaTepuan 3Toil cofepaTelbHON JIMHUU HalleJeH
Ha Pa3BUTHE YMEHUH M HABBIKOB, NO3BOJIAIOIIMX BBIPA)KaTh 3aBUCUMOCTH MEKIY BEIMYMHAMMU B
paznuuHOil (popme: aHanUTUUECKOM, Tpaduueckod U cioBecHO. Ero msydenuwe crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 M KOHKpPETH3alUH,
HCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHasd JnHHAS «Hadana maTreMaTHyeckoro aHajn3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX OOydYaromuMmcs, y
KOTOPBIX MOSBISIETCS BO3MOXKHOCTh UCCIEI0BaTh U CTPOUTH Tpaduku (QyHKUIUH, ONpeaensiTh Uux
HauOoJbIINEe ¥ HAUMEHBIINE 3HAUYEHUS, BBIUUCIATH IO (GUryp U oObEMBI TeJ, HAXOIUTh
CKOPOCTH M YCKOpeHus mpoueccoB. JlaHHas copaepxaTenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pEANbHbIX CHUTyallUd, HaXOXKICHUS
HaWjIy4dlllero peleHHs B NPHUKIAAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHUX, 3a]adax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHallu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-IOTMYECKOr0 U KPEaTUBHOIO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUH pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTE€MaTWKH B HayKe, TEXHHKEe M HcKyccTBe. OOywaromuecs y3HaroT O
BBIJJAIOIIMXCS PE3YJIBTATAX, [IOJYYECHHBIX B XOJ€ PA3BUTHsI MATEMATUKH KAK HAyKH, U UX aBTOpax.



CopepxarenpHo-MeTOANYECKAsT JTUHUSA «MHOXKECTBAa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTaM TE€OPUH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE MPE/ICTaBICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIBHON MaTeMaTWKHU W TPEAaraloT Haubojee YHHBEPCAJIbHBIN S3BIK, 00BEIUHSIOMINI
BCE pa3/ienbl MaTeMaTUKU W €€ NPUIOKEHUH, OHU CBA3BIBAIOT pa3HbIe MaTEeMaTHYECKHe
JUCHMIUIMHBL B efauHoe uenoe. [loaToMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHHUMATb
TEOPETUKO-MHOKECTBEHHBIN 53K COBPEMEHHOW MAaTeMAaTUKW U UCIOJIb30BaTh €ro s
BBIPA)KCHUS CBOMX MBICIIEH.

B kypce «Anrebpa m Hayajsa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA, KOTOpble HPU3BaHbI CHOPMUPOBATH HABBIKM ITOCTPOEHUS
MOJIeNIell peabHbIX CUTYAIlMid, UCCIEOBAHUS STUX MOJENEH C MOMOIIBIO ammapara anreOpsl U
MaTEeMaTUYECKOr0 aHaJM3a M MHTEPHpETalud IOJY4YEHHBIX pe3yibTaToB. Takue 3amaHus
BIUIETEHBl B KaX/Ibll M3 DPAa3AEiOB IpPOrpamMMbl, IOCKOJIbKY BECh MaTe€pHall Kypca LIMPOKO
UCIIOJIb3YETCS Ul PELICHUs NPUKIAAHbIX 3aaad. 1Ipu pemeHnn pealbHbIX NMPaKTUYECKUX 3a1ady
yuyaliyecss ~ pa3BHBAIOT  HAONIOJATEIbHOCTb,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCIOIb30BAaTh AHAIOTHI0, 00001aTh M KOHKPETU3UPOBaTh MpoOIIeMy.
HestenpHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIIECHUS NPUKIAAHBIX 3a]a4 OpPraHU3yeTcs B
Ipolecce U3y4eHMs BceX TeM Kypca «Airedpa v Hadyaina MaTeMaTH4YeCKOTO aHAINU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM maHe Ha M3y4yeHHE Kypca anreOpbl M Hadajl MaTeMaTH4YecKOro aHaian3a Ha 0a30BOM
ypoBHe oTBOJUTCA 3 yaca B Heaento B 10 kimacce u 3 yaca B Hegeno B 11 kitacce, Bcero 3a aBa
roga ooyuenus — 204 yaca.

2.COAEP KXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BLIYUCIEHUS

Parmmonanbhele yncia. OOBIKHOBEHHBIE M JIECATHYHBIE APOOH, MPOLEHTHI, OECKOHEYHBIE
nepuoaAnueckue  aApoobu. ApudmeTndeckue  omepaluu ¢ palMOHAIBHBIMH  YHUCIIAMHU,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUi. [IpuMeHeHue apoOeld M NPOLIEHTOB JUIsl pEIIeHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIIECH 3HAHUN U PEaNbHOU KU3HMU.

JlelicTBuTenpHbIe uYncla. PanmoHanbHbIE W HppalMoHANIbHBIC 4uciIa. ApudmeTHyecKue
oTepari ¢ JeUCTBUTENbHBIMU unciaamu. [IpuOnvx€HHbIC BBHIYMCICHHS, MpaBUia OKPYTICHHS,
MPUKHUJKA U OLIEHKA pe3yJibTaTa BEIYMCICHUN.

Crenenp ¢ nenbiM mokasareneM. CraHmapTHas ¢opma 3amucd JASHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue moaxonsmied Qopmbl 3amucu  JEHCTBUTENBHBIX YHCENT M PELICHUS
MPAKTUYCCKUX 3aJa4 U NPEACTABIICHUSA JaHHBIX.

Apudmerndeckuil KOpeHb HATYpaJbHON cTeneHu. JlefcTBUs ¢ apupMEeTHIECKUMU KOPHIMHU
HaTypaJIbHON CTEIIEHHU.

CuHyC, KOCUHYC M TaHTE€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.



YpaBHeHusI 1 HePaBEeHCTBA
ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUSI.

[IpeoOpazoBaHKe TPUTOHOMETPHYECKUX BBbIpaKeHHH. OCHOBHBIC TPHUTOHOMETPUYCCKHE
bopmybL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHrne HepaBeHCTBA. MeTo 1 MHTEpBAJIOB.
Pemenue nensix u [poOHO-PAIMOHANTBHBIX YPABHCHUN U HEPABEHCTB.

Peurenne nppaiioHanbHBIX YpaBHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MATEMaTUYECKUX 3aJad M 3ajad H3
pa3nu4HbIX 001aCTEl HAYKH U PEATbHOM KU3HH.

DYyHKUMH U TPaPUKU
OyHkwms, crocoos! 3aganus pynkiun. ['paduk pynkunuu. Bzaumao oOpaTtHbie QyHKIMH.

OO6nacte ompeneneHus © MHOXKeCTBO 3HaueHWi (yHkumud. Hymn ¢ynkumu. [IpomexyTkn
3HAKOMOCTOAHCTBA. UETHBIC U HEUETHBIC QYHKIUU.

CrenenHas (yHKIMS C HaTypajJbHBIM M LIEJbIM TMOKa3zareneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

Tpuronomerpuueckass OKpPY>KHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKHX  (YHKLHUH
YHCIIOBOTO apTyMEHTA.

Hauana MmaTeMaTH4Ye€CKOI0 aHAJIH3Aa

HOCJ’IGI[OB&TCJ'ILHOCTI/I, CITOCOOBI 3adaHus MOCJIEI0BATEILHOCTEIA. MOHOTOHHBIE
IOCICI0BATCIBHOCTH.

Apudpmernueckas M reoMeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOLIEH IeOMETPHUYECKOM Mporpeccuu.
@dopmysia CIOXKHBIX TMPOLEHTOB. Vcroiap30BaHME MPOrpeccHM AJsi PelleHUs peajbHBbIX 3a]ad
MPUKIIQJHOTO XapaKTepa.

MHuo:kxecTBa U JIOTHKA



MHosecTBO, omepanuu HaJ MHOXecTBamM. Jluarpammsl Oinepa—BenHa. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO aIllapara i ONHMCAaHUsA PEAJbHBIX IPOLECCOB U SBICHUM, IIPH
peILIeHUH 33724 U3 APYTHX YYeOHBIX TPEIMETOB.

Onpe;[eneHHe, TCOpEMaA, CICACTBUC, JOKA3aTCIILCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA
Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.
Crenens ¢ paniMoOHaIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecaTuanble U HATypaIbHbIE JOTapHU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpazoBanue BbIpaKEHHI, COIEPKALINX JOrapru(MBbIL.

[TpeoOpa3zoBanne BbIpaKEHU, COEPIKALUX CTENIEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazaTennHEIC YPaBHCHUA 1 HCPABCHCTBA.

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUH. PelleHne NpHUKIagHBIX 3a7ad C IOMOIUBIO CHCTEMBI
JIMHEWHBIX YPaBHECHUM.

CucteMsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ " HECPABCHCTB.

IIpuMeHeHre ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUI0O MaTEMaTUYECKHUX 3a4ad U
3aJ1a4 U3 pa3IM4HbIX 00JaCTe HayKU U peanbHOM JKU3HHU.

DOyHKUUH U rpaduKu

Oynkuus.  Ilepuognueckne  ¢yHkiuu. I[IpomMeXKyTKM  MOHOTOHHOCTH — (DYHKIIMH.
MakcuMymMbl 1 MUHMMYMBI (yHkuud. HaunOonbliee u HauMeHbllee 3HaYeHHE (DYHKIUM Ha
MIPOMEIKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpa(UKH.

[TokazarenbHast u Jorapudmuyeckas GyHKINU, UX CBOMCTBA U ITpadUKH.



Hcnonb3oBanue rpadukoB GYHKIUN 171 peIIeHHs YPaBHEHHUH U JIMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB (QyHKIMA AT WCCIEAOBAHUS TPOILECCOB W 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEaTbHOM KU3HU.

Hayana maTreMaTH4ecKOro aHAJIM3a
HenpepsiBable pyHkunu. MeToa HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.
[TpousBonnas Gpynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICT TPOU3BOTHOM.

[TpousBoaHble dMeMEHTApHBIX (QyHKUUNA. DOPMyYINIBI HAXOXKACHUS MPOU3BOIHON CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHIA.

[TpuMmeHeHre NPOU3BOAHOM K UCCIIEOBAaHUIO (PYHKIIMKH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HauOoJIbIIero 1 HAMMEHbIIEro 3Ha4eHUsl GYHKINUU Ha OTPE3Ke.

[IpumeHneHre NPOM3BOAHONW U HAXOXKACHHS HAWIY4IIEro PEIICHHS B IPHKIAIHBIX
3aj1a4ax, IS ONpeIeIeH sl CKOPOCTH Ipoliecca, 3alaHHOTro (GopMyIIoi Wil rpadHKOM.

[TepBooOpaznas. Tabnuia mepBoOOpa3HBIX.
WHTerpan, ero reoMeTpuuecKkuil u (PU3MUYECKUIl CMBICI. BblumcieHHe WHTErpana Io
dbopmyiie Hetorona—JleitOHuma.

3.IINTAHUPYEMBIE PE3YJIbTATbI

OcBoenne yuebHoro mpeamera «MaremaTHKa» JOMKHO OOECeunBaTh IOCTHXKEHHE Ha
YpPOBHE CpelHero ooOmero oOpa3oBaHMs CICAYIOIMHUX JUYHOCTHBIX, METANpPEJAMETHBIX H
MpeIMETHBIX 00Pa30BATENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MporpamMmbl ydeOHoro mnpeamera «MaremaTHKa
XapaKTepU3yIOTC:

I'paxxnaHcKkoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO TPAXKJAHCKOM MO3MLMU  OOyyaromerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 YJIEHAa POCCUICKOr0 OOIIECTBa, MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH, MpoLENyp Tpa’kJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEWCTBOBATh C COLHUAIBHBIMH HHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYECHUEM.

HaTDI/IOTI/I'-IeCKOG BOCTIMTAHHUC.




c(OPMHPOBAHHOCTHIO POCCUHCKON TPasKIAaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUICKOM MaTeMaTUKH, [IEHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSM POCCUHUCKUX
MAaTeMaTUKOB U POCCHUMCKOM MAaTEMATHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX AOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMHUKH.

JYXOBHO-HPABCTBCHHOT'O BOCITUTAHMS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona; CHOpPMUPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAHHA, 3TUYCCKOI'0 IMOBCACHHA, CBA3AHHOIO C IMPAKTHYCCKHUM IMPHMCHCHUCM
JTOCTHDKEHUI HAYKH W JIEATEILHOCTBIO YUYEHOTO, OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO.

ODCTETUYECKOE BOCITMTAHHUE:

JCTETUYECKUM  OTHOIIEHHWEM K  MHpPY, BKIIOYasg  3CTETHMKY  MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3aj4ay, pEUICHUM, pacCyXIeHUl; BOCHPUMMUYUBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

Du3nyecKoe BOCOUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTeMaTHYECKIE 3HAHNUS B HHTEPECcax 3J0POBOTO
u Oe3ornacHoro obpasa >KM3HH, OTBETCTBEHHOTO OTHOILIEHHMS K CBOEMY 3/I0pOBbIO (310pOBOE
NMUTaHue, cOATAHCUPOBAHHBIA PEKUM 3aHATUN M OTIbIXA, PETyJsipHas (GU3NYecKas aKTUBHOCTH);
(U3MYECKOT0 COBEPIICHCTBOBAHNUS, IPH 3aHATUAX CHOPTUBHO-03/I0POBUTENIBHOM JESTEIBHOCTHIO.

TpynoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTU TPYJIOJIIOOUS; MHTEPECOM K PpazIUYHbIM
cepam npodeccHOHATBLHON JesTeIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKOH U e€ NpPUIIOKEHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiiel nmpodeccuu U peanr30BbIBATH COOCTBEHHbBIE
KU3HEHHbIE IUIaHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eckoMy OOpa3oBaHMIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HM; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PELICHUH
IIPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HAIPaBIECHHOCTH.

OKOJIOTUYECKOE BOCIINTAHHE:

C(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOH KYJIBTYpbl, NOHUMAaHMEM BIUSHHUS COLMAJIBHO-
YKOHOMHMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOW CpPEIbl, OCO3HAHUEM
r1o0aNbHOTO  XapakTepa  SKOJOTMUYECKHMX  MpoOsieM;  OpUEeHTaluell Ha  NIpUMEHEHHue
MaTeMaTHUYeCKUX 3HAHWUU JUIS pelIeHHs 3aJad B 00JacTH OKpY’Karolled Cpelbl, MJIaHUPOBAaHUS
IIOCTYIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCIEACTBUN ISl OKPYIKAIOILEH CPEbI.

HGHHOCTI/I HAY4YHOT'O ITO3HAHMA !

chopMHPOBaHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAYKH W OOIIECTBEHHOH MPAKTHKH, TOHUMAHUEM MaTeMaTHYECKON HayKH Kak cepsl
YEJIOBCUCCKON JESITENbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHS IMBUIIA3AIIH;
OBJIaJICHUEM SI3IKOM MaTEMaTUKU M MATEeMaTHYECKOH KyJIbTYpOil KaKk CPEICTBOM MTO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH MPOSKTHYIO M MCCIIEIOBATEILCKYIO ESITENbHOCTh HHMBUIAYAIBLHO U
B TpyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI



MeTtanpeaMeTHble pe3yIbTaThl OCBOSHUS MPOrpaMMbI yueOHOTO mpeamera «MaTemMaThkay
XapaKTePU3yIOTCS  OBJIAJICHUEM  YHHBEPCAIbHBIMA  HO3HAGAMETbHbLIMU  OeliCMEUsIMU,
VHUBEPCATbHLIMU ~— KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCALHLIMU — Pe2yIsamUGHbIMU
oeticmeusamu.

1) Vuuseepcanvuvie nosnasamenwvusie oeticmeus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 00yuarowuxcsi (0ceoenue Memooo8 NO3HAHUA OKPYHCAIoujeco mupa,

npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomamso ¢ ungopmayueti).

bazoBrIe JOru4ecKue ﬂeﬁCTBHSII

e BBUBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPHU3HAKK MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOUIEHUH MEXIy MOHATUAMH; (OPMYIUPOBATh ONPEACICHUS IOHATUM;
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAINK, OCHOBAHHS JJs1 0000IICHUs U
CPaBHEHHUs1, KpUTEPUU ITPOBOAMMOIO aHAJIN3A,

e BOCIPUHHUMATH, (HOPMYIHPOBATH M NPeOoOPa3OBHIBATH CYKICHHS: YTBEPIWTEIbHBIC WU
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

e BBUIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTUBOpeuus: B (hakrax,
JAHHBIX, HAOJIONEHUSAX M YTBEPXKACHUSAX; MpeiaraTb KPUTEPUU JUIsl BBISABICHMS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M WHJIYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

e IIPOBOJUTH CAMOCTOSITENIHO JI0KA3aTeJIbCTBA MaTEMaTHUECKUX YTBEPXKAECHUH (IpsMble U
OT IPOTUBHOIO), BBICTPAWBaTh apryMEHTAlLMI0, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHL;
000CHOBBIBAaTb COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

e BbIOMpaTh cmoco0® pemeHWss y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHusi, BbIOMpaTh Haubosiee MOAXOAALIMM C y4ETOM CaMOCTOSATENBbHO BBIJCIEHHBIX
KpUTEPUEB).

bazoBrIe Hccaen0BaTEIbCKUE ACHCTBUS:

e HCIOJB30BATh BOMPOCHI KaK MCCIEIOBATENLCKUI MHCTPYMEHT MO3HAHUS; (DOPMYITHPOBAThH
BONPOCHI, (PUKCUPYIOITHE MPOTHBOPEYHE, MPOOIeMy, YCTaHABIMBAThL NCKOMOE M JIAHHOE,
(bopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

o HpOBOI[I/ITI) CaMOCTOSTCIBbHO CHJ'IaHI/IpOBaHHI)II\/’I 3KCHepI/IMeHT, HCCIICOIOBAHUC 110
YCTaHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, sBIEHHS, Mpolecca,
BBISIBJIICHHUTIO 3aBHCHMOCTeﬁ Me>1<)1y O6”I>GKTaMI/I, SIBJICHUAMU, HpOHGCCﬁMI/I;

e CaMOCTOATEIbHO (POPMYTUPOBATH 000OIIEHUS U BHIBOJBI IO Pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, WCCIICAOBAHUS, OIICHUBATH JOCTOBEPHOCTHh IOJTYYCHHBIX PE3yJIbTATOB,
BBIBOZIOB Y 000OIIEHNIH;

o HpOFHOSI/IpOBaTB BO3MOXHOEC paSBI/ITI/Ie HpOHGCC&, a TaKKX€ BBIIBUTI'ATh Hpe)IHOJ'IO)KeHI/Iﬂ 0
€r0 pPa3BUTHH B HOBBIX yCIIOBHSIX.

PaGora ¢ nadopmanuen:

. BBISIBJIATDH HG(I)I/H_[I/ITBI I/IH(i)OpMaHI/II/I, JaHHBbIX, HCO6X0}II/IMLIX JJIs1 OTBETA Ha BOIIPOC W JJIA
pelIeHns 3a/1a4H;

e BbIOMpaTh UWHPOPMAIMIO M3 HMCTOYHUKOB DA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3HpPOBAaTh M HMHTEPIPETUPOBATh HH(GOPMALMIO DPA3IUYHBIX BUIOB H (opM
MIpe/ICTaBJICHMUS;

e CTPYKTYpHpOBaTh  HH(pOpManuio, MpeacTaBIsTh €€ B  pasNUuHbIX  (opmax,
WJUTIOCTPUPOBATH T'pauuecKH;



e OIICHHMBAaTh HAA&KHOCTh HHGOPMAIMM IO CaMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Yuueepcanvrvie KOMMYHUKamMugHwle Oelicmeus, o0becneuusaiom c@opmMuposanHoCmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOmenue:

e BOCIPHUHMMATh U (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBHSMH U ILEIIMH
oOIIeHus; SICHO, TOYHO, TPaMOTHO BBIPAXATh CBOIO TOYKY 3pEHUS B YCTHBIX U
NHCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS 10 XOJy pCIICHHUS 3aJaud, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

e B XO/i¢ OOCYXICHHUS 3aJaBaTh BOIPOCHI 110 CYLIECTBY OOCYXIaeMOil TeMBbI, MPOOJIEeMBbI,
pemaeMoi/’I 3ala4M, BBICKAa3blBaTb MACHU, HALCICHHBIC HA IMOUCK PCIICHUSA; COIIOCTABJIATH
CBOM CYXKACHHS C CYKACHHSAMH JAPYTMX YYaCTHHKOB JAMANIOra, OOHAPYKUBATH PA3IHIHAEC U
CXOJICTBO TIO3HMIMH; B KOPpPEKTHOH ¢opme (OpMyIUpOBaTh pPa3HOITACHSA, CBOU
BO3paXKCHUS;

L] NpCACTABIATEL PE3YJbTAaTbl PCUHICHUA 3ada4du, SKCIICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOUPATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3ajad IMPe3CHTAHUd U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyIHNYECTBO:

e IIOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAILHOW PabOTHI MPH
pemieHnH y4eOHBIX 3aJad; NPUHUMATh LENb COBMECTHOW AEATENbHOCTH, IUIAHHUPOBATH
OpraHu3alli0 COBMECTHOW pabOThI, paclpelnesiaTh BUABI paboT, JIOroBapHUBaThCS,
00CYX/1aTh MPOLIECC U PE3YNIBTAT padbOTHI; 0000IIATh MHEHHS HECKOJIBKHX JIIOJICH;

e YY4acTBOBaTh B TPYyMNNOBBIX (opMmax paboThl (0O0CY>KIAeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBD» U MHBIE); BHITIOJIHITH CBOIO 4acTh PabOTHI M KOOPAMHUPOBATH CBOM JICHCTBHS C
JPYTMMH YJ€HaMH KOMAaH]Ibl; OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO
KPUTEPHIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) YVuuseepcanvuvie pezynisamuensie Oeticmsus, obecneuusaiom Gopmuposanue cmviCilo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamMmoopragusaiiys:

COCTaBJIATh IUIAH, aJTOPUTM pELIEHUsS 3a/layd, BbIOMpaATh CIOCOO pelleHus ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH
BapHaHTHI PELUICHHUH ¢ y4€TOM HOBOM MH(OpMaLIIH.

CaMOKOHTPOJIb:

e BJIQJIETh HAaBbIKAMM MO3HABATEIBHON pepIeKCUN KaK OCO3HAHUS COBEpIIAEMBIX IeHCTBUI
U MBICIUTEIBHBIX MPOLECCOB, MX PE3yJbTaTOB; BJIAJETh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa pEMICHNs MaTEMaTUUECKOH 3aa4u;

e TMpeABUAETb TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTH IPH pPELIEHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HaWIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHHMBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBUSAM, OOBACHATH IPUUUHBI JOCTHKEHHS
WIM HE JOCTHKEHUS Ppe3ysbTaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTbh OLICHKY
PUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebHOro kypca «Aunredbpa M Hadajga MaTEeMaTHMUYECKOTO aHaju3a» Ha YpOBHE
cpeanero oOmiero oOpa3oBaHus JODKHO 00ECHEeUMBaTh JOCTHIKCHHUE CIEAYIOUIMX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucaa ¥ BHIYUCTIEHUAS

OnepupoBaTh MOHATHAMH: PAIlMOHAIILHOE W JICHCTBUTEIBLHOE YHCIO, OOBIKHOBEHHAs W
JecsTUYHAs APOOb, IPOLIEHTHI.

BrmmoaaaTe apI/I(l)MCTI/I‘-ICCKI/IC orepanuru ¢ paiuoOHaJIbHBIMU U IIGIZCTBPITGJILHI:IMH qHucCJIaMu.

Breimonnsate npuOmmKEHHBIE BBIUMUCICHUS, WCIOJIb3Yysl IMpaBUia OKPYTJEHUs, JeNaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUM.

OrnepupoBarh MOHATHUSAMH: CTENEHb C IIEJIBIM TOKa3zaTelieM; cTaHAapTHas (opma 3amucu
JNEHCTBUTENBHOTO YHKCIa, KOPEHb HATYpallbHOM CTENEHHU; HCIIOJIb30BaTh MOAXOIALIYI0 (GopMy

3armucu I[CﬁCTBHTCJIBHLIX YUCCII OJId pCHICHUA MPAKTUUCCKHUX 3aJiad U MMPCACTABJIICHUA JaHHBIX.

OnepupoBarh MOHATUSIMHU: CUHYC, KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIa; UCIIOJIb30BAThH
3aIuCh MPOU3BOJIBHOTO yIila Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

OnepupoBaTh MOHATHSIMH: TOXKJIECTBO, ypaBHEHUE, HEPABEHCTBO; LIEJ0E€, pallMOHAIBHOE,
UPPalMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BoinonuaTe  mpeoOpa3zoBaHUs ~ TPUTOHOMETPHUYECKMX  BBIPQKEHMW W peuiarhb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrinonHTh npeo6pa3OBaHH51 HCJIbIX, PAlMOHAJIBHBIX W HPPALUOHAJIBHBIX BBIpa)KeHI/Iﬁ u
peiaTb OCHOBHBIC THUIILI HEJIbIX, pAllMOHAJIBHBIX U UPpalluOHAJIIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHsTh ypaBHEHHS W HEpaBEHCTBA JJIs PEUICHUS MaTeMaTHYeCKUX 3a1ad W 3a7ad u3
pa3nu4HbIX 001acTel HAYKH U PEeaTbHOM KU3HHU.

MOI[GJ'H/IPOBaTB PCAIbHBIC CUTyallUM Ha A3BIKE anre6p1;1, COCTaBJIATH BBIPAKCHUA,

ypaBHEHUs, HEPABEHCTBA [0 YCIOBUIO 3aJaud, HCCIEAOBaTh MOCTPOCHHBIE MOJAEIHU C
HCIOJIb30BaHUEM ammapara anreOphl.

DyHKIUHN U TPaQUKH



OmnepupoBaTh NOHATUAMH: (QYHKIHS, CIIOCOOBI 3a1aHusl PYHKIUH, 001aCTh ONpEACTICHUS U
MHOXECTBO 3HaueHU QyHKIHH, rpaduk QyHKIUU, B3aUMHO 00paTHbBIE (yHKIIUH.

OnepupoBaTh NOHATUSAMU: YETHOCT U HEUETHOCTh (DYHKIIMH, HYIH QYHKIIUH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku QyHKIMHA Ui pELICHNs] ypaBHEHUH.

Ctpouth W uuTaTh rpadukd JUHEHHOW (YHKIMH, KBaJAPATHUYHOW (YHKIIUU, CTEIICHHOU
(YHKINU C LETBIM ITOKa3aTeNeM.

Hcnonb3oBare rpaduku (QyHKIUNA UIST UCCIEAOBAHUS IMPOIECCOB W 3aBHUCHUMOCTEH MpH

pelIeHnr 3a/ad M3 APYruX y4eOHBbIX MPEeIMETOB M pealbHON KHU3HU; BbIpaxarb (QopMmylaMu
3aBUCUMOCTH MEXIY BEJIMUYMHAMU.

Hagaja MmaTeMaTH4eCKOr0 aHAJINA3a

OmnepupoBaTh TMOHATHAMHU: MOCIEIOBATEIbHOCTh, apU(PMETHUeCKass W T'eOMETpUYecKas
HPOTPECCHH.

OnepupoBarh MOHATHIMH: OSCKOHEYHO YOBIBAIOIIAS TEOMETPUYECKAsl MPOTPEeCcChs, CyMMa
0eCKOHEYHO yOBbIBAIOLICH TreOMETPUUYECKON MTPOTPECCUH.

3aI[aBaTI) MOCJICA0OBATCIIBHOCTU pa3JIMYHbIMU croco0amu.

Hcnonb30BaTh CBOWCTBA IOCIIENOBATEIBHOCTEH M IPOrPECCHMl AJI pEIIeHUs pealbHbIX
3aJa4u NPUKJIAJHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA
OHepI/IpOBaTI) MOHATHUAMU: MHOXKCCTBO, OIICpall HaJl MHOKCCTBaAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN allllapar AJs ONKUCAHUS PEAIbHBIX IIPOLECCOB U
ABJICHUH, IPU PEIICHNH 3aJa4 U3 JPYTUX Y4eOHBIX IIPEIMETOB.

OHepI/IpOBaTI) MMOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

11 KJIACC

Yuciia 1 BLIYUCJIECHUSA

OHepI/IpOBaTI) MOHATHUAMU: HATYPAJIIBHOEC, [EJI0C YUCII0, UCITOJIb30BAaTh NPHU3HAKKU ACTIUMOCTHU
LEJIBIX YUCCII, PA3JIOKCHUC YHCJIAa HA ITPOCTHIC MHOXKUTCIIN AJId PCIICHU 3a1a4.

OHepI/IpOBaTB MOHATHUECM: CTCIICHDb C pAllMOHAJIBHBIM ITOKA3aTCJICM.



OmnepupoBaTh MOHATUSAMHU: JIOTapU(M YUCIIA, IECITUYHBIE U HATYPaJIbHBIC JIOTapU(MBI.

YPaBHeHI/Iﬂ N HEPABCHCTBA

HpI/IMeHHTB CBOMCTBA CTEIICHU JJIA Hp606pa3OBaHI/I$I BBIpa)KeHPIfI; OIICpHUPOBATH ITIOHATUAMM:
IOKa3aTCJIbHOC YPABHCHHUEC U HCPABCHCTBO, pCIIaTh OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ u
HCPaBCHCTB.

Boinonuate mpeoOpa3oBaHUS BBIPAKEHMM, COJAEpXKAIIMX JIOrapu(MBbl; ONEPUPOBATH
MOHATHSIMH:  JIOTapU(PMHUUECKOE YpaBHEHHWE W HEPABEHCTBO; pellaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

HaXOI[I/ITB peICHuA HpOCTGfIH.IPIX TPUTOHOMETPUUCCKHUX HCPABCHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YpaBHEHUH M €€ pellleHue; HCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUMU JUUIS PELLICHUS IPAKTUYECKUX 3a1a4.

Haxoaute pemieHnsi mpoCTEHIINX CUCTEM M COBOKYITHOCTEW palMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MonenupoBaTb peajbHble CUTYallUH Ha $3bIKE aiureOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHMs, HEPAaBEHCTBA U CHCTEMbI 10 YCJIOBUIO 33[aul, UCCIEJ0BATh OCTPOCHHbIE MOJEIH C
UCIIOJIb30BAHUEM allllapaTa ajareopsl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh NOHATUAMHU: TNepUOAWYECKas (QYHKUMS, HPOMEKYTKH MOHOTOHHOCTHU
(GyHKIMH, TOYKHM SKCTpeMyMa (DyHKIUHM, HauOojblllee M HauMEHbIIee 3HaueHUs (PyHKIUM Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl MCCe10BaHus QyHKIUY, 3aJaHHON rpaguKoM.

OnepupoBaTb  MOHATUSMHU: rpaguky  TOKa3aTeJbHOM,  JIorapupMUYECKOW U
TPUTOHOMETPUUECKUX (PYHKIUI; n300paxkaTh UX Ha KOOPAWHATHOHN IUIOCKOCTH U UCIOJIb30BaTh

JUISl pEIIEHUs YPAaBHEHU U HEPABEHCTB.

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKH JUHEHHBIX YpaBHEHUH U
HCIIONIB30BAaTh UX JJI PEIICHHUS CUCTEMBI IUHEHHBIX YPABHEHUN.

Wcnonb3oBarh rpadguku (yHKOUN I8 HUCCIEIOBAaHUS IPOLECCOB M 3aBUCUMOCTEN U3
JPYTUX y4EOHBIX AUCIUIIIUH.

Hagana MmaTeMaTH4eCKOro aHAJIHA3a

OnepupoBarh MOHATUSMU: HENPEPbIBHAS (PYHKINS; MPOU3BOAHAST (PYHKIMH; HCIIOIb30BATh
reOMeTPHUECKUI 1 (PU3NIECKUI CMBICI IPOM3BOIHON ISl PELICHNUS 3a/1a4.

HaxoauTh mpou3BOAHBIE SJIEMEHTAPHBIX (YHKIUH, BBIYHCISATH MPOU3BOAHBIE CYMMBEI,
MIPOM3BEICHUS, YACTHOTO (hyHKITHA.



Hcnonb30BaTh MPOM3BOAHYIO [UIsl HMCCIEAOBaHUS (PYHKIMM HA MOHOTOHHOCTH U
SKCTPEMYMBI, IPUMEHSTh PE3yJIbTAaThl UCCIEI0OBAaHUS K TOCTPOEHUIO IPpaUKOB.

Hcnons3oBaTh IMPOU3BOAHYIO JII HAXOXIACHHUSA HAWIYUHIEro pPCIICHHA B IIPHUKIIAJHBIX, B
TOM YHCJIC COIMAJIBHO-3KOHOMHNYCCKHX, 3aJadax.

OmnepupoBarh MOHATHUSMHU: TEPBOOOpa3HAs M MHTErpasl; NOHUMAaTh TE€OMETPUYECKHHA U
(bu3nyeckuii CMbICI HHTErpaa.

Haxomuth mepBoOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIHIA, BBIYUCIATH MHTErpai mo (opmyie
Herorona—JleiiOHuma.

PemraTe IMPUKIAAHBIE 3aJa4yd, B TOM YHMCJIC COLOHUAJIbHO-3KOHOMHYECKOI'O U (bI/ISI/ILIeCKOFO
XapaKkTepa, CpCaACTBAMU MATCMATUUCCKOT'O aHAJIN34a.

4. TemaTu4ecKoOe IJIAHUPOBAHUE

10 xacc
No | Tema KomunuectBo OcHoBHOE OCHOBHBIE BUJIBI
JacoB coepKaHue eATeIILHOCTH
BCcero | k/p | n/p
1. MuoxecTBa MHuoxecTBo, onepanuu Hcnoab3oBaTth
panroHaAJIBLHBIX U 20 1 Haa MHOXKECTBaMH. TCOPETUKO-
JEMCTBUTENBHBIX Juarpammbl MHOKECTBEHHBIN
yucen. PanmonansHele Olinepa-BenHa. anrapar
ypaBHEHUA 1 ParnmonanbHble yncia. 1l OKMCaHMS X04a
OOBIKHOBEHHEIE peleHus
HEPaBEHCTBA
U JICCATHYHBIC po0H, MaTeMaTHIECKUX
TPOIIEHTEHI, 3aJ1a4, a TaKKe
OeCKOHEYHbIE peanbHBIX POIIECCOB
MEPUOTUUECKUE NPOOU. | U SBJICHUM, TIPU
ApudmeTryueckre peIeHH 33134 U3
oInepanuu JIPYTUX y4eOHBIX
C palMOHATbHBIMH NPEIMETOB.
YUCIIaMH, OnepupoBath
npeoOpa3oBaHus MOHSATHSAMU:
YUCIIOBBIX palMoHaTbHOE YHCIIO,
BBIPaKCHU. JIECTBUTEIIFHOE

[Mpumenenune npodeit u
MIPOLIEHTOB JJIsI
PpELICHHUS [TPUKIIATHBIX

YKCIJI0, OOBIKHOBEHHAS
Ipo0b, NeCSITHYHAS
IpOOb, TIPOIIEHTHI.

3a71a4 U3 pa3IuuHbIX BrimonHaTs
oTpaciieil 3HaHHuH apupMeTHIECKHe

U peabHOU KU3HU. OIlEpalrH C
JeficTBUTEIbHBIC YUCHA. | PAMOHAIBHBIMU U
PammmonanbHable 1 JEUCTBUTEIILHBIMHU
HUppaluoOHalIbHbIE YHCJIaMU;

4Hcia. PHOITIKEHHBIE
Apudmerrueckue BBIUMCIICHHS,
onepaluu KCIIOJIb3YS IIpaBuiia
C JIEMCTBUTEIbHBIMU OKpYTJICHHUS.

YHUCIIAMH.
[pubnmxénnbie

Henatb npuKuaKy u
OIICHKY

BBIYHCIIEHMS, IPaBUIIA pe3ynbTara
OKPYTJICHUS, IPUKUKA | BBIYMCICHUI.
1 OLICHKA OnepurpoBats
pe3yNbTaTa BEIYMCICHUH | TOHATUSIMU:




ToxnecTBa u
TOKJICCTBEHHBIE
npeoOpa3oBaHuUs.
YpaBHeHUE, KOPEHb
YpaBHEHUSI.
HepageHnctso, pemeHue
HepaBeHCTBa. MeTon
HMHTEPBAJIOB.

Pemienue nensix u
ZIPOOHO-paAITHOHATEHBIX
YpaBHEHUH U
HEPaBEHCTB.

TOXJECTBO,
ypaBHEHUE,
HEPaBEHCTBO; IIeJI0€ U
pammoHaIbHOE
YpaBHEHUE,
HEPaBEHCTBO.
BeinonsaTh
npeoOpa3oBaHus
TEJTBIX

1 PaMOHAITBEHBIX
BBIPAXEHUMN.

PemaTh ocHOBHEIC
THTIBI TEJTBIX
HAPPaNOHATEHBIX
YpPaBHEHUH U
HEPaBEHCTB.
IIpumeHsTH
pauvoHaIbLHbIE
YpPaBHEHUS U
HEpaBEeHCTBA

JUTSI pETICHUS
MaTEMAaTUYCCKUX
3amaq

1 337124 U3
Pa3IUYHBIX o0nacTeit
HayKU

U peaIbHOU KU3HU

OyHKIUY U TpaduKy.
CreneHsn ¢ 1EIBIM
[OKa3aTelieM

12

OyHKIHA, CTIOCOOBI
3a1aHusl GYHKIUH.
Bszaumno oOpatHbIe
dbynakun. ['paduk
¢byHKIHH.

O0acTh onpe/eyieHus U
MHO€ECTBO
3Ha4YeHUl QyHKIMH.
Hymu pynxmm.
[IpomexyTku
3HAKOIIOCTOSHCTBA.
YETHble U HEUETHBIE
¢byHKIHH.

CreneHs ¢ LenbIM
roKa3aTeJieM.
CrannaprHas popma
3aIUCH
NeHCTBUTEIHHOTO
qHcia.
UcnonszoBanue
OAXOIATIEH (hOPMBI
3aIIMCU NE€HCTBUTEIbHBIX
qucen

JUISL peLICHUS
MPAKTUIECKUX 3aj1a4
U TIpEJICTaBIICHHS
nanHbix. CreneHHas
¢dbyHKUUMsA C
HATYpaJbHBIM

U 1IETIbIM TTOKa3aTesIeM.
E€ cBoiicTBa

rpaduk.

OnepupoBatb
HOHSATHAMHU:
bynxums,

CIOCOOBI 3a1aHUS
(yHKIHH, B3aUMHO
oOpatHble QyHKINH,
o0nacTb
OTIpeIeJICHUS U
MHO>XECTBO 3HAYECHUI
(dhyHKIMY, TpaduK
¢$yHKUMYM; 4ETHOCTD
Y HEYETHOCTh
(byHKIMM, HYTH
bynkuuy,
POMEXYTKH
3HaKOTIOCTOSHCTBA.
BrinonusaTs
npeoOpa3oBaHus
CTEIEHEH C LEeJIBIM
MOKa3aTeNeM.
Hcnons3zoBath
CTaHJapTHYIO popMy
3aIcH
JIeHCTBUTEIHLHOTO
qucna.
DopMyJIHpOBaThH

Y WJUTIOCTPUPOBATh
rpau4ecKy CBOHCTBA
CTETIEHHON (PYHKITHH.
Bripaxats
¢dhopmynamu
3aBHCUMOCTH




MEXY BEIMYNHAMH.
Hcnons3oBath

1 POBBIE PECYPChI
JUTSL TIOCTPOCHUS
rpa¢ukoB (HyHKIUU
U U3yYCHUS UX

CBOMCTB
Apudmernueckuit Apudmernueckuii DopMyJIHPOBATH,
KopeHb n—oi crenenn. | 20 KOpEHb 5 3alMChIBATH 5
HppaiioHanbHbIe HaTypalIbHOI CTETeHI. B CUMBOJIMIECKOH
ypaBHeHHs 1 eticTBus hopme
HepaBEHCTBA c apI/I(bMeTI/I‘{?CKI/IMI/I Y WJUTIOCTPUPOBATh
KOPHSIMH N—OM npuMepamMu
CTETICHHU. CBOICTBa KOpPHA N-0i
Pemenue CTETICHH.
HppanroHaIbHBIX BrimonusaTh
ypaBHEHUI peodpazoBaHMs
Y HEPaBEHCTB. HApPalMOHATLHBIX
CaoiicTBa 1 rpaduk BBIpaXXCHUH.
KOpHS n-0i Pewate ocHOBHBIE
CTETIeHH THUTIBI
MppaOHATbHBIX
YpaBHEHUI
Y HEPaBEHCTB.
IIpumeHsaTH U151
perieHus
pa3IMYHBIX 327129
AppaluoHaIbHBIE
YpaBHEHHUS U
HEpaBEeHCTRA.
Ctpouts, YuTaTh
rpaduK KOpHS n-oi
CTETIeHH.
Hcnons3oBath
U POBEIE PeCypChl
TUTSL IOCTPOEHUS
rpadukoB hyHKIHI
Y U3yUYeHUS UX
CBONCTB
DopmyIsl Cunyc, KOCUHYC H OnepurpoBath
TPUTOHOMETPHUH. 27. TaHI'CHC YHMCJIOBOI'O MOHATUSAMU: CUHYC,
TpPUrOHOMETPHIECKHE aprymeHnra. ApKCHUHYC, KOCHHYC ¥ TAaHTE€HC
ypaBHEHHs ApPKKOCHHYC MIPOU3BOJILHOTO
Y apKTaHTeHC yria.

YHCIIOBOT'O apryMeEHTa.
TpuroHomerpuyeckas
OKPY’KHOCTB,
olpesieTieHHe
TPUTOHOMETPHUUECKUX
(yHKIUH YUCIOBOTO
apryMeHra.
OcHoBHBIE
TPUTOHOMETPUIECKHE
(dhopmybI.
[IpeoOpaszoBanue
TPUTOHOMETPHUUECKUX
BBIPAKECHU.
Pemenue
TPUTOHOMETPHUUECKUX

Hcnonb30BaTh 3auch
MPOU3BOJIBHOTO yTiia
4yepe3 oOpaTHbIe
TPUTOHOMETPUUECKHUE
(byHKIHM.
BeinonsaTh
peoOpazoBaHus
TPUTOHOMETPUUECKUX
BBIPAKEHU.

Pemate ocHOBHBIE
THUTIBI
TPUTOHOMETPUYECKUX
ypaBHEHUH




ypaBHEHUH
5. | IlocnenoBaTenbHOCTH U [TocnenoBarenbHOCTH, OnepupoBath
HpOrpeccuu 12 1 CITOCOOBI MTOHATHSAMHU:
3aJIaHus IIOCIIEI0BATENBHOCTb,
MOCJICZIOBATEIBHOCTEH. | apudMeTuieckas u
MOHOTOHHBIE reoMeTpuyecKas
[TOCIIEIOBATEIHPHOCTH. IIPOTPECCHUH;
Apudmerndeckast u OCCKOHETHO
reoMeTpudecKas yOBIBatoIas
MIPOTPECCHH. reoMeTpuyecKas
beckonewuno MPOTrpeccusi, cymma
yObIBaroas 0ECKOHEYHO
reoMeTpuyecKas yOBIBaIOIICH
IIpOTrpeccusl. TE€OMETPHUYECKOM
Cymma OeCKOHEUHO MIPOTPECCHH.
yOBIBaIONICH 3anaBaTh
TE€OMETPHYECKOM MTOCIIEI0BATENHHOCTH
MIPOTPECCHH. Pa3IMYHBIMA
dopmyra cI0KHBIX crocobamu.
MIPOIIEHTOB. [Ipumensars hopmymy
Hcnons3zoBanue CJIOKHBIX
Iporpeccuu IIPOLECHTOB IS
AJI peICHUA pCajIbHbIX peuICHuA 3aaa4
3a1a4 13 peajbHOU
MIPUKJIATHOTO XapaKTepa | MPaKTUKU
(c ucnonmp30BaHUEM
KaIIbKYJISITOPA).
Hcnons3oBath
CBOICTBa
MOCJEeI0BaTEIbHOCTEN
U MIpOTpeccuil s
peICHUA pCaibHbIX
3aj1a4
MIPHUKIIATHOTO
xapakrepa
6. | [loBropeHwue, OCHOBHBIC MTOHATHS [IpuMeHSTh OCHOBHBIC
060011eHNE, 5 1 Kypca anredpbl MOHATHUS Kypca
CHUCTEMATH3aLHs Y Hadaji anreOphl U Haval
SHAHTH MaTeMaTHYECKOTO MaTeMaTHYECKOTO
aHaJIn3a aHaJIM3a JUIs PeIIeHUS
10 xiracca, 00001IEHE 3a1a4
Y CUCTEMAaTH3aIus U3 peanbHON )KU3HH U
3HaHUI JIpyTHUX
IIKOJIEHBIX
JICTIATIITNH
OBHIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME 102 6
11 xnacc
No | Tema KommugecTBo OcHoBHOE OCHOBHEBIE BUJIBI
4acoB COZEepKaHUE JIEATENbHOCTU
BCero | k/p | m/p
1. | Crenens c Crenens ¢ DopMyIHpOBATH,
paHI/IOHaHBHBIM 12 1 pallnOHAJIbHBIM 3alliChIBATh
TOKAa3aTeIeM. nokaszateneM. CBoMCTBa | B CUMBOJIMYECKOU
CTCIICHHU. dhopme




IToxazarensHas [IpeobpazoBanue 1 WLTIOCTPHUPOBATH
GyHKIHS. BBIPAKCHHUIA, puMepamMu
I[okazaTebHbIC coJieprKaImnx CBOICTBa CTETICHU.
ypaBHEHHUS 1 paunoHanbHble cTeneHu. | IlpuMeHsTs cBolicTBa
HepaBeHCTBA [TokasarenbHbIC CTCTICHH
ypaBHEHUS JUTSI TPe0Opa3oBaHUs
1 HEpaBEHCTBA. BBIPQKECHUI.
[TokazarenpHas dopmyTUpoBaTh
(dbyHKIUS, €€ CBOMCTBA U WLTIOCTPUPOBATH
" TpaduK rpaduIecKu
CBOICTBa
MOKa3aTelIbHOU
(hyHKIIN.
Pewate ocHOBHBIE
THUIIBI
MOKa3aTeJIbHBIX
YpaBHEHUI
Y HCPABEHCTBR.
Hcnonb3oBath
r(poBBIE PeCypCHI
IUTS TIOCTPOCHUS
rpa¢ukoB GyHKINH
1 U3yYEHUS UX
CBONCTB
Jlorapudmuaeckas Jlorapu¢m uunca. DopMyJIHPOBATH,
(byHKuI/ISI. 12 JecsTuunnie 3aIMChIBAaTh B
Jlorapudmudeckue Y HaTypalibHbIC CUMBOINYECKON
yPaBHCHHUS 1 norapuMsl. thopme u
HepaBeHCTBA Hpeo6pa3ovBaHHe WITIOCTPUPOBATh
BBIPKSHHIA, puMepamMu
CoJIepIKaIInx CBOIicTBa jorapudma.
norapuMsl. BrimonasaTs
Jlorapudmudeckue npeoOpa3oBaHus
ypaBHEHUS BBIPaXKCHHIA,
Y HEpaBEHCTBA. COJIepIKaIINX
Jlorapudmuueckas JorapuQmel.
byskIm, e dopmynMpoBaTh 1
CBOICTBa U TpaduK WJLTIOCTPUPOBATH
rpaduuecKu
CBOICTBa
norapuMUIecKon
GbyHKIHM.
Pemate ocHOBHBIE
THUTIBI
norapu(hMUIECKIX
ypaBHEHUH
Y HEPaBEHCTB.
Hcnons3oBath
UQPOBBIE pecypehl
JUTSE TIOCTPOCHUS
rpa¢ukoB GyHKIUH
U U3yUYCHUS MX
CBOMCTB.
3HaAKOMUTHCS C
HCTOpHUEH pa3BUTHUS
MaTeMaTHKH
Tpuronomerpuueckue TpuroHoMeTpuiecKue OnepupoBarhb
¢byHKIUY ¥ ux rpapuku. | 9 yHkunm, nx IIOHATHEM
CBOICTBA U TpaduKy. MIEPUOANYECKAs




TpuronoMeTpudecKue [Tpumeps! Gynkuus.
HEPaBEHCTBA TPUTOHOMETPUUIECKUX Crpouts,
HEPABCHCTB aHAJIN3UPOBATS,
CpaBHUBATH TpaduKu
TPUTOHOMETPUYECKUX
(GhyHKIHHA.
DopMynHpOBaTh
U WUTIOCTPUPOBATh
rpaduuecKu
CBOICTBa
TPUTOHOMETPUIECKUX
(GhyHKIHHA.
Pemats mpocreitmniue
TPUTOHOMETPUIECKHE
HEPaBEHCTBA.
Hcnons3oBats
rpaduKh IS
perieHus
TPUTOHOMETPUYECKUX
HEPAaBEHCTB
[TpousBogHasI. HenpepriBHbie OnepupoBathb
[IpumeHneHue 24 ¢bysakuuu. Meton MOHATUAMU:
IIPOH3BO/IHOI MHTEPBaJIOB JJIs HemnpepbIBHAS
peEIIeHNs] HEPAaBEHCTB. ¢$yHKUWS;
[IpousBoaHas GyHKIMU. | MPOU3BOIHAS
I'eomerpuyeckuit u (hyHKIUY.
(huznueckuit HcnonszoBaTh
CMBICJI IPOU3BOTHOM. FEOMETPUYECKUIA
IIpousBonnsie 1 (QU3HYECKHIA CMBICI
3JIEMEHTapHBIX MIPOU3BOAHOMN
dbynakmuii. [IponsBogHast | As pemieHus 3a1ad.
CYMMBI, Haxonuts
MIPOU3BEICHHUS, MIPOM3BOIHBIE
YaCTHOTO (DYHKIIHH. 3JI€MEHTapHBIX
[Ipumenenue (hyHKITHI, BEIYUACITATD
MIPOU3BOIHOU TIPOU3BOJIHBIE
K HCCIEIOBAHHIO CYMMBHI,
¢byHKUNH MIPOU3BECHMS,
Ha MOHOTOHHOCTbH H YacTHOTO (YHKITUH.
J3KCTPEMYMBI. Hcnonb3oBath
Haxoxnenne MIPON3BOAHYIO
HanOOJIBIIETO JUTSL HCCIEIOBAHUS
¥ HAMMEHBIIIETO GbyHKIMU
3HA4YEHUS PyHKIUH Ha MOHOTOHHOCTb H
Ha OTpE3KE. 3KCTPEMYMBI,
IIpumenenue IIPUMEHSTh
MIPOU3BOAHOMN pe3yJIbTaThl
JUTSL HAXO0XKIEHUS UCCIIEIOBAHNUS K
HaWTyYIIEero MOCTPOEHUIO
peleHus B IPUKIAJIHBIX | TpadHKoB.
3a/a4ax, IIpumensTs
IUTST OTIpEeIeTIeHuUs MIPOU3BOIHYIO
CKOpPOCTH IIpoliecca, JUTSL HAXO0XKICHUS
3aJaHHOTO (HOpMYIIOit HaWIy4IlIero
i rpagukom pelieHus B

MPUKIATHBIX, B TOM
qHCIIe

COLIMAJILHO-
JKOHOMHYECKUX,




3amayax.
3HAKOMHUTLCH C
HUCTOpUEHN pa3BUTHUS

MaTeMaTHYECKOTIO
aHaJIM3a
[lepBooOpazHasi. OnepupoBatb
9 Taobnuma HOHATUAMUA:
epBOOOPA3HBIX. repBooOpasHasi,
UnTerpan, UHTETpaJl.
reoMeTpuYecKui Haxonuts
1 GU3MUECKUH CMBICIT 1epBooOpa3HbIe
" HHTETpaa. 3JIeMEHTapHBIX
HTETrpal U €ro .
Brruncnenne unterpana | QyHKUUIL; BEIYUCISATD
TIPUMCHCHUA o gopmyie HHTETPaJI 10
Herorona—JleiOuuria hopmyiie
Herotona—Jletioauna.
3HaKOMUTHCS €
HUCTOPHUEH pa3BUTHS
MaTeMaTH4YeCcKOTo
aHanm3a
Cucrembl ypaBHEHU I 12 Cuctembl THHEHHBIX OrnepupoBath
YpaBHEHHH. MOHSTHAMHU: CHCTEMA
Pemenue npukiiagHbix JIMHEVHBIX
3a1a4 ypaBHEHUH U €€
C TMIOMOIIBIO CHCTEMBbI peLIeHue.
JIMHEVUHBIX Hcnons3oBats
YpaBHEHUM. CUCTEMY JINHEUHBIX
Cucremsl U ypaBHEHUH AJid
COBOKYITHOCTH IIEJIBIX, pelIeHus
palMOHATBHBIX, NPaKTUYECKUX 3a/1a4.
HppanroOHAIbHBIX, Haxonuts pemenus
II0KA3aTEIIbHBIX, IIPOCTEUINX
norapu(pMUIECKIX CHUCTEM U
YpaBHEHUH U COBOKYIHOCTEH
HEPaBEHCTB. palMOHATIBHBIX
Hcnons3oBanue ypaBHEHUI
rpadukoB (HyHKIUH Y HEpaBEHCTB.
VISl peLICHUS Hcnonb3oBaTh
YpaBHEHUH U CUCTEM. rpaduku QyHKIHHA
IIpumenenue JUIS pELICHUS
YpaBHEHUH, CUCTEM ypaBHEHUH.
1 HEPaBEHCTB K MopenupoBatb
PpeIIeHHUI0 peasbHbIe CUTYalun
MaTeMaTHUYECKHX 3a/1a4 | Ha SI3bIKe anreOpsl,
U 337124 COCTaBIISITh
U3 Pa3NIUYHBIX 00acTeil | BHIpaXKCHUS,
HAYKH ypaBHEHUS,
U peaIbHO! JKU3HU HEpaBEHCTBA
U CHCTEMBI I10
YCIIOBHIO 33/1a4H,
UCCIIeIOBaTh
MOCTPOCHHBIE
MO/JIEH
C MCIIOJIb30BaHUEM
anmapara anreopsl
HarypanbsHble u nesnbie 6 Harypasnbubie u nensie | OmepupoBaTh
yucia qucia IMOHATUAMMU:

B 3a1a4yax H3 peaanoﬁ
JKH3HU.

HaTypaJbHOE YHUCIIO,
L[EJIOE YHCIIO.




IIpu3Haku AeTMMOCTH
LIETBIX YHCEN

Hcnonws3oBaTh
MPU3HAKYU JACTUMOCTH
LIEJIBIX YHCEll,
pa3IoKeHHUE YUCITa
Ha IPOCTHIC
MHOKHUTEIH IS
perIeHMs

3a71a4

[ToBTOpEHME,
000011IeHNE,

cUCTeEMAaTH3alusd 3HaAaHUN

18 2

OCHOBHBIE TTOHSITHS
Kypca anreopsl

M Ha4al
MaTEMAaTHIECKOTO
aHams3a,
0000111eH1E U

cHCTeMaTH3alus 3HaHU!

Pemiats npuknaaHbie
3aaun

W3 Pa3IMIHBIX
o0macTeil HayKu

U peaIbHOM JKU3HU C
TTOMOIIIHIO
OCHOBHBIX TTOHATHHI
Kypca anreopsl

¥ HaJajl
MaTeMaTHIeCKOTO
aHajamsa.

Bri6upats
OTITUMAaJIbHBIE
CrocoObI
BBIYMCIICHUM.
Hcnons3oBate Aiis
petieHus 3aaaq
ypaBHEHUS,
HEpaBeHCTBA U
CUCTEMBI
ypaBHEHUH, CBOMCTBA
dhyHKIII

1 rpadiKoOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 7

5. Iloypo4Hoe nJIaHUPOBaHUE

10 xmacc
Ne | Tema ypoxka Kontpons | [Ipaktuuec | S1LIOP
HEIC KHe
paboThI paboThI
1. | MHOXecTBO, https://resh.edu.ru/subject/lesson/3751/s
oTeparuu Haj tart/326748/
MHO>KECTBaMHU. bu6nuoreka [IOK
JnarpaMmel https://m.eds00.ru/1568aba3

Olinepa—Benna

MHOX€eCTBO,
orieparu HaJ
MHOKECTBAMHU.
JnarpamMmsl
Olinepa—Benna

https://resh.edu.ru/subject/lesson/4726/s

tart/198194/



https://resh.edu.ru/subject/lesson/3751/start/326748/
https://resh.edu.ru/subject/lesson/3751/start/326748/
https://m.edsoo.ru/1568aba3
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https://resh.edu.ru/subject/lesson/4726/start/198194/

3. | PaunoHanbHble uncha. https://resh.edu.ru/subject/lesson/4730/s
OOBIKHOBEHHBIE U tart/149073/
NECSITHYHBIC TPOOH, bubnmoreka [JOK
IPOLIEHTEHI, https://m.edso00.ru/be888093
OECKOHEUYHBIC
epUOANYECKHE IpodH
4. | PanuoHasnbHBIE YUCTA. https://resh.edu.ru/subject/lesson/2907/s
OOBIKHOBEHHEIE U tart/
JecATUYHbIE IpodHu,
MIPOLIEHTHI,
OECKOHEUYHBIC
epUOANYECKHEe Ipodu
5. | Apudmernueckue https://resh.edu.ru/subject/lesson/5100/s
OIepamuu ¢ tart/326934/
palrOHAIBHBIMU bubnuorexa [HOK
YUCJIAMU, https://m.edsoo.ru/4d7f95fe
peoOpa3oBaHUs
YHCIIOBBIX
BBIPAKCHUM.
6. | Apudmernueckue https://resh.edu.ru/subject/lesson/2914/s
oTIepaIu ¢ tart/
paloHaIbHBIMU
YUCJIaMH,
npeoOpa3oBaHUs
YHUCJIOBBIX
BBIPAYKCHMUIA.
7. | Ilpumenenue npoOeit u bubnnorexka HOK
MPOLIEHTOB JIJIsi https://m.edsoo.ru/44dd1046
perieHust MPUKIaTHBIX
3a/1a4 U3 pa3InyHbIX
OTpaciiel 3HaHUH U
peaJbHOU KU3HHU
8. | [Ipumenenue npobeit u bubnmnorexka HOK
MPOLIEHTOB JIJIsi https://m.edsoo.ru/d99d8c74
perieHust MPUKIATHBIX
3a/1a4 U3 pa3InyHbIX
OTpaciiel 3HaHUH U
peaJbHOU KU3HHU
9. | HeiicTBUTENBHBIC https://resh.edu.ru/subject/lesson/4730/s
yncna. PanmmnonansHbie tart/149073/
U UppanoHaIbHbIe bubnmnorexka HOK
yucia https://m.edsoo.ru/2f36a36f
10. | ApudmeTrnueckue https://resh.edu.ru/subject/lesson/4931/s
oTiepaIuu ¢ tart/127796/
JIEUCTBUTEIIbHBIMU bu6mmoreka [IOK
YUCIIAMH. https://m.edsoo.ru/a97a12d9
11. | Apudmernueckue https://resh.edu.ru/subject/lesson/1551/s
oTIepaIiu ¢ tart/
NENUCTBUTEIbHBIMU
YUCJIAMH.
12. | Apudmernueckue https://resh.edu.ru/subject/lesson/1970/s

OTIEepaInu C

tart/
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EUCTBUTENbHBIMU
qyCcIaMUu

13. | [IpubmmxEHHbIC https://resh.edu.ru/subject/lesson/2916/s
BBIYHCIICHUS, TIPABHIIA tart/
OKpYTJICHHUS, IPUKUIKA https://resh.edu.ru/subject/lesson/1985/s
U OIICHKA pe3yJibTaTa tart/
BBIYMCIICHU.
bubnuoreka LIOK
https://m.edsoo.ru/cb723fhd
14. | ToxnaecTBa u https://resh.edu.ru/subject/lesson/1975/s
TOXKIECTBEHHBIE tart/
npeoOpa3oBaHMs. bubmmorexa [JOK
https://m.edsoo.ru/3a23acl15
15. | YpaBuenue, kopeHb https://resh.edu.ru/subject/lesson/3785/s
yYpaBHCHHSI. tart/326779/
https://resh.edu.ru/subject/lesson/4932/s
tart/127853/
bu6mmoteka [IOK
https://m.edsoo.ru/11ac68be
16. | HepaBenctgo, bubnnorexka HOK
pelieHnue HepaBeHCTRA. https://m.edsoo.ru/50bdf26d
17. | MeTox UHTEpBAJIOB. https://resh.edu.ru/subject/lesson/1996/s
tart/
bu6mmoreka [IOK
https://m.edso00.ru/775f5d99
18. | MeTtoa UHTEpBAJIOB.
19. | Pemienue uensix u https://resh.edu.ru/subject/lesson/3798/s
IpoOHO- tart/159138/
palMOHAIBHBIX bubmuotexa [JOK
YpaBHEHUN U https://m.edsoo.ru/6ec7al07
HEPaBECHCTB.
20. | KonTponpHas pabota bubmuoreka [JOK
Nel o Teme https://m.edso0.ru/1914a389
"MHoxecTBa
palrOHAJIBHBIX U
JIEMCTBUTEIBHBIX
yucen. PanronanbsHbie
ypaBHEHUS U
HEpPaBEHCTB"
21. | ®yHKuMs, CIOCOObI https://resh.edu.ru/subject/lesson/5175/s
3aaHus QyHKIHH. tart/326685/
B3anmuo obpaTHbIe https://resh.edu.ru/subject/lesson/1555/s
GyHKIUH. tart/
bu6nunorexa LIOK
https://m.edsoo.ru/226eeabf
22. | I'padux ¢pyHkuuu. https://resh.edu.ru/subject/lesson/6124/s

OO6macthb omnpeeneHus
U MHOKECTBO
3HaYeHUHN QYHKIHH.

tart/38970/
https://resh.edu.ru/subject/lesson/1990/s
tart/ bubnmoreka IJOK
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https://m.edsoo.ru/763e75ee

23. | Hynu ¢pyHknuu. https://resh.edu.ru/subject/lesson/2569/s
[MpomexyTKH tart/
3HAKOIIOCTOAHCTBA.
24. | YétHble 1 HEUETHBIC bubnuoreka LIOK
byHKIMH. https://m.edsoo.ru/ff4564ad
25. | YUérHble ¥ HEUETHBIC bubnuoreka LIOK
byHKIMH. https://m.edsoo.ru/ff4564ad
26. | Crenens ¢ nenpM https://resh.edu.ru/subject/lesson/4729/s
[oKas3areJicM. tart/159013/
CrangaptHas hopma https://resh.edu.ru/subject/lesson/2911/s
3anucu tart/
JIEHCTBUTEIIFHOTO bu6mmorexa [IOK
YUCIIA. https://m.edso0o.ru/66446d3e
27. | Ucnonp3oBaHue https://resh.edu.ru/subject/lesson/7234/s
MOAXOIAIICH (POpMBI tart/248861/
3arucu bubmuorexa [HOK
EUCTBUTEIHHBIX https://m.edsoo.ru/6eadc6fl
YUCCII OJid pCIICHUA
INPaKTUYCCKUX 3aa4 U
MPEACTABIICHUS
JaHHBbIX.
28. | Cremnennas QyHKIHs https://resh.edu.ru/subject/lesson/5540/s
C HATYpPaJIbHBIM U tart/327000/
LIEJIBIM [TOKA3aTEIIEM. https://resh.edu.ru/subject/lesson/3182/s
E¢€ croiicTBa u tart/
rpaduk.
29. | Crenennas byHKIUs https://resh.edu.ru/subject/lesson/5540/s
C HATYpaJIbHBIM H tart/327000/
I[EJTBIM [TOKA3aTEIIEM. bubmmorexa [IOK
Eé& croiicTBa 1 https://m.edso00.ru/3f25a047
rpaduxk.
30. | Crenennas byHKus https://resh.edu.ru/subject/lesson/2576/s
C HaTypaJabHBIM U tart/
I[EJTBIM MTOKA3aTEIIEM. bubmmorexa [IOK
Eé& croiicTBa 1 https://m.edso00.ru/3f25a047
rpaduxk.
31. Creneuuas (I)yHKIlI/ISI https://resh.edu.ru/subject/lesson/3116/s
C HATYPAJIbHBIM U tart/
O CJIbIM ITOKAa3aTCJIEM.
Eé€ croiicTBa n
rpadux.
32. | KonTponpHas pabota
No2 1o Teme:
«DyHKIMHU U TPadUKH.
CreneHs ¢ 1eJIbIM
IIOKa3aTcIEM» .
33. | Apudmernueckuii https://resh.edu.ru/subject/lesson/1558/s

KOpEHb HAaTypaJlbHOM
CTEIEHH.

tart/ bubmuoreka LIOK
https://m.edsoo.ru/d82c36d4
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https://resh.edu.ru/subject/lesson/3182/start/
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https://resh.edu.ru/subject/lesson/1558/start/
https://m.edsoo.ru/d82c36d4

34. | Apudmernueckuit https://resh.edu.ru/subject/lesson/5498/s
KOpEHb HAaTypaJbHOM tart/272542/
CTCIICHHU. bubnuorexa [JOK
https://m.edso0.ru/d82c36d4
35. | CoiicTBa https://resh.edu.ru/subject/lesson/2915/s
apudmeTnyeckoro tart/
KOpHSI HaTypaJIbHOM bubmuorexa [JOK
CTECIIEHHU. https://m.edsoo.ru/d0f0b260
36. | CoiicTBa bu6nmoreka [IOK
apu(METHIECKOTO https://m.eds00.ru/c3389865
KOPHSI HATypaJIbHOM
CTEIICHHU.
37. | CoiicTBa bu6nmoreka [IOK
apu(METHIECKOTO https://m.edsoo.ru/444c4b9c
KOPHSI HATypaJIbHOM
CTEIICHHU.
38. | HdeiicTBus ¢ https://resh.edu.ru/subject/lesson/1974/s
apu(METHIECKUMH tart/
KOpHSIMHU N—OM bubnnoreka HOK
CTEIICHHU. https://m.edso00.ru/54b815c5
39. | HeiicTBus ¢ https://resh.edu.ru/subject/lesson/2913/s
apuMeTuyecKuMu tart/
KOPHSIMH nN—OM bubnnorexka HOK
CTETICHH. https://m.edso0o.ru/83105a0e
40. | [eiictBus ¢ https://resh.edu.ru/subject/lesson/1975/s
apuMeTHuyecKuMu tart/
KOPHSIMH nN—OM bubnnorexka HOK
CTETICHH. https://m.edsoo.ru/2ablc7bc
41. | JevicTBus C bubmuotexa [JOK
apu(pMeTHYECKUMU https://m.edsoo.ru/each053c
KOpHSIMH N—OU
CTEIIEHHU.
42. | deiicTBus ¢ bubmuotexa [JOK
apu(pMeTHYECKUMU https://m.edsoo.ru/8a5ada51
KOpHSIMH N—OU
CTEIIEHHU.
43. | Perenne https://resh.edu.ru/subject/lesson/3768/s
UppanoHalIbHBIX tart/158113/
ypaBHEHUM U bubmuotexa [JOK
HEPABEHCTB. https://m.eds00.ru/69106ae7
44. | Perenue https://resh.edu.ru/subject/lesson/5569/s
UppaloHaIbHBIX tart/159263/
ypaBHEHUN U bubnuotexa [JOK
HEPABEHCTB. https://m.edso0.ru/9362fea9
45, | Pemenne but6mmoreka [IOK
HppalMOHAIbHBIX https://m.edsoo.ru/78d9b391
YpaBHEHUH U
HEPaBEHCTB.
46. | Pemenue bubnuotexa [JOK
HppalMOHAIbHBIX https://m.edsoo.ru/de7ca33e
YpaBHEHUU U
HEPaBEHCTB.
47. | Pemenue bu6nunorexa [IOK
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UppalMOHATIBHBIX https://m.edsoo.ru/87e5e52d
YpaBHEHUH U
HEPaBEHCTB.
48. | CpoiicTBa u rpaduk https://resh.edu.ru/subject/lesson/2911/s
KOPHS N-Oi CTEIEHHU. tart/
49. | CpoiicTBa u rpaduk bubmuorexa [JOK
KOpHs N-OM CTEICHHU. https://m.edsoo.ru/ebOcc5e3
50. | CpoiicTBa u rpaduk bubmuorexa [JOK
KOpHs N-OM CTEICHHU. https://m.edsoo.ru/ebOcc5e3
51. | CroiicTBa u rpaduk bubmuorexa [JOK
KOpHsI N-OM CTEICHHU. https://m.edso00.ru/5f29b9b5
52. | KontponpHas pabota bubmuorexa [JOK
Ne 3 o teme https://m.edsoo.ru/f13af630
"ApudmeTndeckuii
KOpPEHb N—OW CTEMEHMU.
WppaunoHnanbHble
yYpaBHEHHS U
HEPaBEHCTBAY.
53. | Cunyc, KOCUHYC H https://resh.edu.ru/subject/lesson/3863/s
TAHTEHC YUCIIOBOTO tart/327031/
apryMeHTa. https://resh.edu.ru/subject/lesson/4733/s
tart/199150/
bubmmoteka LIOK
https://m.edsoo.ru/5f605ed0
54. | CuHyc, KOCHHYC U https://resh.edu.ru/subject/lesson/3876/s
TAHTCHC YUCIIOBOTO tart/199243/
apryMeHTa. bubnuoreka [JOK
https://m.edsoo.ru/ec9f4d78
55. | CuHyc, KOCHHYC U https://resh.edu.ru/subject/lesson/4735/s
TaHTeHC YMCIIOBOTO tart/199274/
apryMeHTa.
56. | ApkcuHYC, https://resh.edu.ru/subject/lesson/6322/s
ApKKOCHHYC U tart/114653/
apKTaHI€HC YHCIOBOIO bubnmnorexka HOK
apryMeHra. https://m.edsoo.ru/b8f5d49a
57. | ApkcuHyc, https://resh.edu.ru/subject/lesson/6322/s
ApKKOCHHYC U tart/114653/
apKTaHT€HC YHCIIOBOTO bubmuoreka [JOK
aprymMeHTa. https://m.edsoo.ru/f1ff9220
58. | Tpuronomerpuueckas https://resh.edu.ru/subject/lesson/4733/s
OKPYHOCTb, tart/199150/
onpeerIeHue bubnnoreka [JOK
TPUTOHOMETPHUYECKHUX https://m.eds00.ru/6df195a0
(bYHKIMHA 4HCIOBOTO
apryMeHTa.
59. | Tpuronomerpuueckas https://resh.edu.ru/subject/lesson/6019/s
OKPYKHOCTb, tart/199181/
onpeerIeHue bubnmnoreka [JOK
TPUTOHOMETPHUIECKHUX https://m.eds00.ru/6b61c578
(GYyHKIMHA 4UCIOBOTO
apryMeHTa.
60. | TpuronomeTpuyeckas https://resh.edu.ru/subject/lesson/6019/s
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OKPY’KHOCTB, tart/199181/
orpezeseHue

TPUTOHOMETPUUECKUX

(GyHKIUI YHUCI0OBOTO

apryMeHTa.

61. | Tpuronomerpuueckas https://resh.edu.ru/subject/lesson/6019/s
OKPY’KHOCTb, tart/199181/
olpeziesieHue
TPUTOHOMETPUUECKHUX
(GYHKIMNA 4HUCIOBOTO
apryMeHTa.

62. | OcHoBHBIE https://resh.edu.ru/subject/lesson/4734/s
TPUTOHOMETPHUYCCKHUE tart/199305/

(hopMyIIBL. bubnmoreka [JOK
https://m.edsoo.ru/6ed2b3ba

63. | OcHOBHBIE https://resh.edu.ru/subject/lesson/3489/s
TPUTOHOMETPHUYECKHE tart/292739/

(hopMyJIEL. bubnmoreka [JOK
https://m.edsoo.ru/fcdd2a2e

64. | OcHoBHBIE https://resh.edu.ru/subject/lesson/3887/s
TPUTOHOMETPHYCCKUE tart/199367/
bopMyIIbL. bubnmnoreka HOK

https://m.edsoo.ru/b8a0ff2f

65. | OcHOBHBIE https://resh.edu.ru/subject/lesson/3490/s
TPUTOHOMETPHUYCCKUE tart/199398/

(bopMyIIbL. bubnmnoreka HOK
https://m.edsoo.ru/12d1413c

66. | OcHOBHBIE https://resh.edu.ru/subject/lesson/4238/s
TPUTOHOMETPHUUYECKHE tart/107826/
dhopmyIbL. bubmuorexa [JOK

https://m.edsoo.ru/e248c5fc

67. | IIpeoOpa3oBaHue https://resh.edu.ru/subject/lesson/3898/s
TPUTOHOMETPHUECKUX tart/199491/

BBIPA)KCHU.

68. | [IpeoOpa3oBaHue https://resh.edu.ru/subject/lesson/3898/s
TPUTOHOMETPHUECKUX tart/199491/

BBIPAKEHUI. bubnmnorexka HOK
https://m.edso0o.ru/8fa598hb5

69. | IIpeobpa3zoBanue bubnmoreka [JOK
TPUTOHOMETPUUECKHUX https://m.edso00.ru/09ba5b3d
BBIPA)KCHU.

70. | [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPHUYECKHUX https://m.edsoo.ru/1f4655da
BBIPAKCHUM.

71. | Ilpeobpa3zoBanue bubnmnorexka HOK
TPUTOHOMETPUYECKUX https://m.eds00.ru/76ce9958
BBIPA)KCHU.

72. | Pemenne https://resh.edu.ru/subject/lesson/6317/s
TPUTOHOMETPHUECKUX tart/199681/
ypaBHEHUH. bubmuorexa [JOK

https://m.edsoo.ru/6baefel9

73. | Pemenne https://resh.edu.ru/subject/lesson/4736/s
TPUTOHOMETPHUECKUX tart/199743/

YpaBHEHUM.

bubmmorexa [IOK



https://resh.edu.ru/subject/lesson/6019/start/199181/
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https://resh.edu.ru/subject/lesson/4734/start/199305/
https://m.edsoo.ru/6ed2b3ba
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https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
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https://resh.edu.ru/subject/lesson/3898/start/199491/
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https://resh.edu.ru/subject/lesson/3898/start/199491/
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
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https://resh.edu.ru/subject/lesson/6317/start/199681/
https://m.edsoo.ru/6baefe19
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/

https://m.edsoo.ru/alf8d141

74. | Pemenune https://resh.edu.ru/subject/lesson/4737/s
TPUTOHOMETPHUECKUX tart/199804/
ypaBHEHUH. bubnmoreka [JOK
https://m.edso00.ru/65a0f2d0
75. | Pemenue https://resh.edu.ru/subject/lesson/6314/s
TPUTOHOMETPHUECKUX tart/199928/
YpaBHEHU. bubmuorexa [JOK
https://m.edso00.ru/0d8a770d
76. | Pemenue https://resh.edu.ru/subject/lesson/6321/s
TPUTOHOMETPHUECKUX tart/199989/
YpaBHEHUM. bubmuorexa [JOK
https://m.edsoo.ru/cec28774
77. | Pemenne https://resh.edu.ru/subject/lesson/6320/s
TPUTOHOMETPHUECKUX tart/200020/
ypaBHEHUH. bubmuorexa [JOK
https://m.edsoo.ru/e6eec650
78. | Pemenue https://resh.edu.ru/subject/lesson/6318/s
TPUTOHOMETPHUECKHUX tart/200082/
YpaBHEHHH. https://resh.edu.ru/subject/lesson/6319/s
tart/200172/
79. | KonrponbHas pabota bubnmnoreka HOK
Ne4 o Teme https://m.edsoo.ru/ae44ac4c
"dopmyJibl
TPUT'OHOMCTPHH.
Tpuronomerpuyeckue
ypaBHEeHHUs"
80. | ITocnenoBaTeILHOCTH, https://resh.edu.ru/subject/lesson/2003/s
CIIOCOOBI 3aJaHUs tart/
MOCIIeOBATEIHHOCTEH.
81. | MoHOTOHHBIC bu6nuoreka [IOK
MOCIE0BATEIBHOCTH. https://m.edsoo.ru/b46a8228
82. | Apudmernueckas u https://resh.edu.ru/subject/lesson/2004/s
reoMeTpuIecKast tart/
IIPOrPECCUHN. bubmuoreka [JOK
https://m.eds00.ru/d36669f8
83. | Apudmernueckas u https://resh.edu.ru/subject/lesson/1561/s
reoMeTpuyIecKast tart/
MIPOTPECCHUHU.
84. | Ucnonp3oBanue https://resh.edu.ru/subject/lesson/2008/s
IIpOrpeccuu Ais tart/
peIICHUA PCaJIbHBIX
3a/1a4 MPUKIATHOTO
XapakrTepa.
85. | Mcnons3oBanue bubnmoreka [JOK
MIPOTPECCHHU IS https://m.edsoo.ru/lchf72bl
peICHUA pCaJIbHBIX
3a/1a4 MPUKIATHOTO
XapakrTepa.
86. | beckoneuHo
yOBIBaroIas
reoMeTpuyecKas

nporpeccusi. Cymma
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https://resh.edu.ru/subject/lesson/4737/start/199804/
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https://resh.edu.ru/subject/lesson/6320/start/200020/
https://m.edsoo.ru/e6eec650
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://m.edsoo.ru/ae44ac4c
https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/2003/start/
https://m.edsoo.ru/b46a8228
https://resh.edu.ru/subject/lesson/2004/start/
https://resh.edu.ru/subject/lesson/2004/start/
https://m.edsoo.ru/d36669f8
https://resh.edu.ru/subject/lesson/1561/start/
https://resh.edu.ru/subject/lesson/1561/start/
https://resh.edu.ru/subject/lesson/2008/start/
https://resh.edu.ru/subject/lesson/2008/start/
https://m.edsoo.ru/1cbf72b1

OECKOHEYHO
yOBIBaroIIei
reOMETPUYECKOMN
IIPOrPECCHUHU.

87.

beckoneuno
yOBbIBaroIas
reoMeTpuyecKas
nporpeccus. Cymma
OCCKOHEYHO
yObIBaroIei
reOMETPUYECKOI
MIPOTPECCHUHU.

88.

dopmyia CI0KHBIX
IIPOLIEHTOB.

https://resh.edu.ru/subject/lesson/5223/s
tart/326717/

89.

Dopmyiia CIOKHBIX
MIPOLICHTOB.

bu6mmoteka [IOK
https://m.edsoo.ru/538fc437

90.

Dopmyiia CIOKHBIX
MIPOLICHTOB.

bu6mmoteka [IOK
https://m.edsoo.ru/538fc437

91.

KonTponbhas padora
Ne5 o Teme
"ITocnemoBaTeIbHOCTH
1 TIPOTPECCHIY.

bu6mmoteka [IOK
https://m.edsoo.ru/188bbf6c

92.

[ToBTOpEHHUE,
000011IeHHE,
cUcCTeMaTu3aIus
3HaHUH 3a Kypc
anreOpsl U HAvall
MaTeMaTU4eCcKoro
anasnuza 10 kiacca

https://resh.edu.ru/subject/lesson/5138/s
tart/200452/

93.

[ToBTOpEHME,
00o01enue,
CUCTEeMAaTH3aIIHs
3HaHUH 3a Kypc
anreOpbl M Haval
MaTeMaTU4eCcKoro
ananu3a 10 kiacca

https://resh.edu.ru/subject/lesson/3908/s
tart/200483/

94.

[ToBTOpEHME,
000011IEHHE,
cUCTEeMaTH3aIus
3HaHUH 3a Kypc
anreOpsl U HAvall
MaTeMaTu4ecKoro
anaim3a 10 kiacca.

https://resh.edu.ru/subject/lesson/6122/s
tart/38660/

95.

[ToBTOpEHUE,
0000111EHNE,
CUCTEMaTH3aIus
3HaHUH 3a KypcC
anreOpsl U HAvall
MaTeMaTu4ecKoro
aHanm3a 10 kiacca.

https://resh.edu.ru/subject/lesson/6123/s
tart/149198/
https://resh.edu.ru/subject/lesson/4124/s
tart/38846/

96

IToBTOpEHME,
00001IeHHe,.CHCTEMAT

https://resh.edu.ru/subject/lesson/4155/s
tart/38784/



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/188bbf6c
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

M3alus 3HaHUK 3a KypC bubmuoteka [JOK
anreOphl U HAvam https://m.edsoo.ru/49f1b827
MaTeMaTHYECKOI 0

aHanm3a 10 kiacca.

97. | Utorosas
KOHTpOJIbHasI paboTa.

98. | Pabora Hazx ommOkaMu
B KOHTPOJIBHOU
pabore.

99. | [loBTOpEHHUE.

10 | [ToBTOpEHHE.

0.

10 | [ToBTOpEHHE.

1.

10 | [ToBTOpEHHE.

2.

OBILIEE KOJIMYECTBO 102 K/p 6

YACOB I10 [TPOTPAMME

11 xnacc.

Ne | Tema ypoka Koutpons | [Ipaktuuec | DLIOP

HBIE KHe paboThl
paboTHI

1. | Crenens c https://resh.edu.ru/subject/lesson/4729/st
parMoHaIbHBIM art/159013/

IoKa3aTeyieMm bu6mmoreka [IOK
https://m.eds00.ru/a52939b3

2. | CBoiicTBa CTEIICHHU. bu6mmoreka [JOK

https://m.edso0.ru/ff601408

3. | IIpeoOpa3oBanue bu6nuorexa [IOK
BBIPAKECHMI, https://m.edso00.ru/3d87e248
COJIEprKaIINX
paloHaIbHbIE
CTETICHH.

4. | IlpeoOpa3zoBanue bubnuorexa [JOK
BBIpa)KECHUM, https://m.eds00.ru/343c6b64
coJieprKaInx
paroHaIbHbIe
CTETEHH.

5. | IlpeoGpa3zoBanue bubnnoreka [JOK
BBIPAKCHMUI, https://m.eds00.ru/4064d354
coJieprKaIInx
paroHaIbHbIe
CTETEHH.

6. | Iloxa3arenbHble https://resh.edu.ru/subject/lesson/5627/st
ypaBHEHUS U art/159321/

HEPaBEHCTBA. bubnuorexa [IOK
https://m.edsoo.ru/be76320c

7. | Iloxa3arenbHble https://resh.edu.ru/subject/lesson/4731/st
ypaBHEHUS U art/159352/

HEPaBEHCTBA. bubnuoreka [IOK



https://m.edsoo.ru/49f1b827
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://m.edsoo.ru/be76320c
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/

https://m.edso0.ru/3d408009

8. | IloxazaTenbHbIC bubmuoreka [JOK
ypaBHEHUS U https://m.edsoo.ru/bd5ffOec
HEPaBEHCTBA.

9. | Iloka3aTenbHbIe bu6mmoreka [JOK
YpaBHEHU U https://m.edsoo.ru/cebf10c6
HEpaBEHCTBA.

10. | IToka3arenbHbIC bubmuoreka [JOK
ypaBHEHUS U https://m.edso0.ru/536de727
HEPaBEHCTBA.

11. | oka3arenbHas https://resh.edu.ru/subject/lesson/3841/st
byHkus, eé art/225573/

CBOICTBa U TpaduK. bubmuorexka [JOK
https://m.eds00.ru/85bc8132

12. | KonrponbHas bubmmorexa [IOK
pabora Nelmo Teme https://m.edsoo.ru/58e8e2f2
"CreneHns ¢
panyoHaIbHBIM
[IOKa3aTEeJIEeM.

[TokazarenbHas

byHKIHS.

IToka3zaTenbHble

yYpaBHEHHS U

HepaBeHCTBA"

13. | Jlorapudm uucna. https://resh.edu.ru/subject/lesson/5753/st

art/272574/
bubmuoreka [JOK
https://m.edsoo0.ru/3e3230d4

14. | JlecaTuaHbIe U https://resh.edu.ru/subject/lesson/3823/st
HaTypaJibHbIC art/198625/

Jorapu(MBsl. bub6nuorexa [IOK
https://m.edsoo.ru/lea72162

15. | IlpeoGpa3oBaHue bub6nuorexa [IOK
BBIPAKECHMI, https://m.edsoo.ru/da48154c
CoJIep KaIINX
J0TapU(PMBbI.

16. | IlpeoGpa3oBaHue bub6nuorexa [IOK
BBIPAKECHUH, https://m.edsoo.ru/4beff03b
CoJIep KaIINX
J0TapUPMBbl.

17. | IlpeoGpa3zoBaHue bub6nuorexa [IOK
BBIPAKECHHI, https://m.edsoo.ru/fe189f2d
CoJIepIKaLIIX
J0TapU(PMBblL.

18. | IIpeoGpazoBanue bu6morexa [IOK
BBIPAKCHMUI, https://m.edsoo.ru/fadb8aas
COZepIKATITIX
sorapupmbl

19. | Jlorapupmuueckue https://resh.edu.ru/subject/lesson/4732/st
yYpaBHEHHS U art/198842/

HEpaBEeHCTBA. bubnuorexa [JOK
https://m03.eds00.ru/34724e

20. | Jlorapudmuueckue https://resh.edu.ru/subject/lesson/3852/st

ypaBHEHHMS U

art/199119
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https://resh.edu.ru/subject/lesson/3852/start/199119

HEPaBEHCTBA.

21. | Jlorapudmuueckue bubnuorexa [IOK
ypaBHEHUS U https://m.edso0.ru/712ac2d9
HEPaBEHCTBA.
22. | Jlorapudmuueckue bubmuoreka [JOK
YPaBHEHUS U https://m.edsoo.ru/9e3f4bc9
HEpaBEHCTBA.
23. | Jlorapudmudeckas https://resh.edu.ru/subject/lesson/3834/st
byHKIHS, e€ art/198687/
CBOWCTBA U TpaduK. bubnmoreka [JOK
https://m.edsoo.ru/15bclcfb
24. | Jlorapudmudeckas bubmuoreka [JOK
byHKIys, eé https://m.edsoo.ru/d68bbe9d
CBOWCTBA U TpaduK.
25. | TpuroHomeTpuveck https://resh.edu.ru/subject/lesson/6111/st
ue QyHKIUH, UX art/200545/
CBOMCTBA U https://m.eds00.ru/9d102051
rpaduKH.
26. | TpuroHomMeTpHYECK https://resh.edu.ru/subject/lesson/3923/st
ue QyHKIUH, UX art/200607/
CBONCTBa U bubnmoreka [JOK
rpaQuKH. https://m.edsoo.ru/beeff646
27. | TpuroHoMeTpHYECK https://resh.edu.ru/subject/lesson/4920/st
ue QyHKIUHU, UX art/200702/
CBOICTBA U https://resh.edu.ru/subject/lesson/5570/st
rpaduKH. art/200795/
bubmuoreka [JOK
https://m.edsoo.ru/d2e4601b
28. | TpuroHomeTpHyecK https://resh.edu.ru/subject/lesson/5570/st
ue QyHKUUH, UX art/200795/
CBOICTBA U https://resh.edu.ru/subject/lesson/3943/st
rpaduKu. art/200825/
bu6mmoreka [IOK
https://m.edsoo.ru/ba9da96d
29. | Ilpumepsl https://resh.edu.ru/subject/lesson/4738/st
TPUTOHOMETPHUYECCKU art/200420/
X HEPaBEHCTB. bu6nuorexa [IOK
https://m.edso00.ru/24ab3c53
30. | ITpumepsr https://resh.edu.ru/subject/lesson/4738/st
TPUTOHOMETPHUYECCKU art/200420/ bubnunoreka [IOK
X HEPABEHCTB. https://m.edsoo.ru/5272h9%al
31. | Ipumepsr https://resh.edu.ru/subject/lesson/4738/st
TPUTOHOMETPHUYECKU art/200420/
X HEpaBEHCTB. bubnnoreka [JOK
https://m.eds00.ru/0c837397
32. | Ilpumepsr bubnuoreka LIOK https://m.eds
TPUTOHOMETPUYECKU bubnnoreka [JOK
X HEPABCHCTB. https://m.eds00.ru/0f903¢7500.ru/e6e1901f
33. | KontpompHas bubmmoreka [JOK
pabotaNe2 o Teme https://m.eds00.ru/10130727
"Jlorapudmuyaeckas
GbyHKIHS.

Jlorapudmuaeckue
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https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://m.edsoo.ru/9d102051
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https://resh.edu.ru/subject/lesson/4920/start/200702/
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https://resh.edu.ru/subject/lesson/5570/start/200795/
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YpPaBHEHUS U

HEPABCHCTBA.
Tpuronomerpuueck
re QYHKIUU U UX
rpaduKu.
TpuronomeTpudeck
ue HepaBeHcTBa'
34. | HenpepbIBHBIC bubmuoreka [JOK
GYHKIHH. https://m.edso00.ru/403bfb0d
35. | Merox uHTEpBAIOB bubnmoreka [JOK
JUTSI peleHust https://m.edsoo.ru/6db0b423
HEPABEHCTB.
36. | MeTox nHTEpBaIOB bu6mmoreka [JOK
JUISL PELIEHUS https://m.edsoo.ru/0adbcelb
HEPABECHCTB.
37. | IlpousBoaHas https://resh.edu.ru/subject/lesson/4921/st
GyHKIHH. art/200887/
https://resh.edu.ru/subject/lesson/3932/st
art/327093/
https://resh.edu.ru/subject/lesson/6112/st
art/200949/
bubmuoreka [JOK
https://m.edso0.ru/0731ad3d
38. | IIpousBoaHas https://resh.edu.ru/subject/lesson/4923/st
byHKIHH. art/200980/
bubmuoreka [JOK
https://m.eds00.ru/723dd608
39. | 'eomeTpuueckuii u https://resh.edu.ru/subject/lesson/4923/st
(bU3MUECKHUI CMBICIT art/200980/
IIPOU3BOIHOM. bub6nuorexa [IOK
https://m.edsoo.ru/a413ecad
40. | I'eomeTpuyecKkuii 1 https://resh.edu.ru/subject/lesson/3976/st
¢bu3nyeckuit CMbICI art/201104/
MIPOU3BOIHOM. bubnnorexa [JOK
https://m.edso00.ru/c7550e5f
41. | TIpousBojaHbIC https://resh.edu.ru/subject/lesson/4922/st
3JIEMEHTAPHBIX art/201042/
GyHKIUH. bubnnorexa [JOK
https://m.edsoo.ru/14ab3cdb
42. | IIpousBosHbIE https://resh.edu.ru/subject/lesson/6114/st
3JIEMEHTAPHBIX art/201073/
(bYHKIMHA. bubnuorexa [IOK
https://m.edso0.ru/c12a0552
43. | IIpousBoaHas https://resh.edu.ru/subject/lesson/3954/st
CYMMBI, art/201011/
IIPOU3BENICHHUS, bubmuorexa [IOK
94acTHOTO QYHKIIUH. https://m.eds00.ru/d598f201
44. | IIpousBoaHas bubmuorexa [IOK
CyMMBI, https://m.edsoo.ru/1de34d4d
IIPOU3BENCHNUS,
4acTHOTO QyHKIMH.
45. | IIpousBoaHas bub6nuorexa [IOK
CyMMBI, https://m.edsoo.ru/17af2df9

IIPOU3BCACHUS,
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94acTHOTO (DYHKITHMH.

46. | [Ipumenenue https://resh.edu.ru/subject/lesson/3966/st
IIPOU3BOIHOM K art/201135/
UCCJICIOBAaHHIO bubnmoreka [JOK
byHKIW HA https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U
AKCTPEMYMBI.
47. | Ilpumenenue https://resh.edu.ru/subject/lesson/3987/st
IIPOU3BOIHOM K art/273810/
UCCIICTOBAaHHIO bubnmoreka [JOK
byHKIU HA https://m.edso0.ru/0b411edd
MOHOTOHHOCTb U
AKCTPEMYMBI.
48. | [Ipumenenue bubmuorexa [IOK
MIPOU3BOTHOM K https://m.edsoo.ru/caf9bd2f
HCCJICIOBAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
AKCTPEMYMBI.
49. | [Ipumenenue bubmmorexa [IOK
MIPOM3BOTHOM K https://m.edsoo.ru/fac78f05
HCCJICIOBAHUIO
byHKIUN HA
MOHOTOHHOCTb U
IKCTPEMYMBI
50. | Haxoxnenue https://resh.edu.ru/subject/lesson/6115/st
HanOOJIBIIIEr0 U art/36346/
HaWMMEHBIIIETO bubmuoreka [JOK
3HaueHHs QYHKIUH https://m.edsoo.ru/fb6a8act
Ha OTpE3Ke.
51. | Haxoxnaenue https://resh.edu.ru/subject/lesson/6115/st
HauOOJIBIIErO U art/36346/
HaUMEHBIIIErO bu6mmoreka [JOK
3Ha4eHUs QyHKIUU https://m.edsoo.ru/cffcb7e5
Ha OTpE3Ke.
52. | HaxoxneHnue
HauOOJIBIIIETO U
HaWMEHBIIIETO
3HaueHUs! QYyHKIIUU
Ha OTpE3Ke.
53. | Haxoxnaenue https://resh.edu.ru/subject/lesson/6115/st
HanOOJIBIIErO U art/36346/
HAauMEHBIIIETO bubmuorexa [JOK
3HaueHUs! QyHKIUU https://m.eds00.ru/d9469916
Ha OTpE3Ke.
54. | HaxoxnaeHue bubmuorexa [JOK
HanOOJIBIIIETO U https://m.edsoo.ru/ad15000e
HaWMEHBIIIETO
3HaueHUs! QyHKIUU
Ha OTpE3Ke.
55. | Haxoxaenue https://resh.edu.ru/subject/lesson/4016/st
HauOOJIBIIIETO U art/225682/
HaMMEHBIIIETO but6mmoreka [JOK
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3Ha4eHUs1 QYHKIUU

https://m.edsoo.ru/86adcbfd

Ha OTpE3Ke.
56. | [IpumencHme https://resh.edu.ru/subject/lesson/6116/st
MIPOU3BOTHOM ISt art/273928/
HaXO0XKICHUS https://resh.edu.ru/subject/lesson/6195/st
HAWTY4IIero art/225651/
pelieHus B bubmuoreka [JOK
MIPUKJIIAHBIX https://m.eds00.ru/13205d80
3ajavax, IS
oIpeeIeHUs
CKOPOCTH Ipoliecca,
3aJIaHHOTO
hopmyoit wim
rpaduKOM.
57. | KontposbHas bubmuoreka [JOK
pabora Ne 3 o Teme https://m.edsoo.ru/f8ed5f99
"IIpousBoHas.
IIpumeHeHue
MPOU3BOJHON".
58. | IlepBooGOpa3Hasi. https://resh.edu.ru/subject/lesson/4924/st
Tabnuua art/225713/
epBOOOpa3HBIX bubnmoreka [JOK
https://m.edsoo.ru/d777edf8
59. | IlepBooGpa3Hasi. https://resh.edu.ru/subject/lesson/3993/st
Tabnuua art/225744/
MepPBOOOPA3HBIX. bubnmoreka [JOK
https://m.eds00.ru/30c3697b
60. | Murerpan, https://resh.edu.ru/subject/lesson/6117/st
TeOMETPUYCCKHI U art/225775/
(buznuecKuit CMbICT bubnunoreka [JOK
MHTErpaJIa. https://m.eds00.ru/391272c9
61. | UuTerpa, https://resh.edu.ru/subject/lesson/4037/st
TeOMETPUYCCKHI U art/269550/
(buznuecKuit CMbICT bubnunoreka [JOK
MHTErpaJIa. https://m.edso00.ru/d359fh5f
62. | UnTterpa, https://resh.edu.ru/subject/lesson/6118/st
TeOMETPUYCCKHI U art/225808/
¢bu3nyeckuit CMbICI https://resh.edu.ru/subject/lesson/4163/st
UHTErpaa. art/39116/
bu6nmoreka [JOK
https://m.edso00.ru/07eb464b
63. | Beruucnenue but6mmorekxa [IOK
MHTErpaa Io https://m.edsoo.ru/b9b225c3
bopmyre
Herorona—JleiiOnu
1a.
64. | Beruucnenue bubmuoreka [JOK
WHTEeTpaJia 1o https://m.edso0o.ru/b800deb4
bopmyie
Herorona—Jleiioun
1a.
65. | Beruucnenue bu6mmoreka [JOK

WHTETpaa mno
bopmyre

https://m.edsoo.ru/f5eed075
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Hperorona—JleitOuu

a.

66. | Beruucienue bu6mmoreka [JOK
WHTETrpajia 1o https://m.edsoo.ru/41da431a
dbopmyre
Herorona—JleiiOnu
a.

67. | CucTeMbl TMHEHHBIX https://resh.edu.ru/subject/lesson/3812/st
YpaBHCHHIA. art/158950/

\ bu6imoreka IJOK
https://m.eds00.ru/b648235a

68. | CucTteMbl TMHEHHBIX https://resh.edu.ru/subject/lesson/3812/st
YpaBHCHHI. art/158950/

bubmuoreka [JOK
https://m.edsoo.ru/5ab83864

69. | Pemenue https://resh.edu.ru/subject/lesson/4134/st
MPUKJIAHBIX 32124 C art/39002/

HOMOIIBIO CUCTEMEI bu6mmoreka [JOK
JIMHEHBIX https://m.edsoo.ru/a4d65ee5
ypaBHEHUH.

70. | Pemmenue bubnmoreka [JOK
MPUKIAAHBIX 3a7a4 C https://m.edsoo.ru/aa5962el
IIOMOIIILIO CHCTEMBI
JIMHEHHBIX
YpaBHEHUH.

71. | Cucremsl https://resh.edu.ru/subject/lesson/4933/st
COBOKYITHOCTH art/127884/

LEIBIX, bu6mmoreka [JOK
palMOHANIbHBIX, https://m.eds00.ru/48190472
HPPALMOHATIbHBIX,

IMOKAa3aTeJIbHEIX,

JorapuMUIECKUX

YpPaBHEHUH U

HEPaBEHCTB.

72. | CucteMsl bu6mmoreka [IOK
COBOKYITHOCTH https://m.edso00.ru/2dbd3859
LIEJBIX,
palMOHANbHBIX,

HPpAIMOHATIbHBIX,
IMOKa3aTelIbHEIX,
JorapuPMUIecKux
YpaBHEHUH U
HEPaBEHCTB.

73. | Cucremsl bubmuorexa [JOK
COBOKYITHOCTH https://m.edsoo.ru/7ab8d17e
LICNIBIX,
paIrMoOHAIBHBIX,

HpPpPALMOHATIbHBIX,
IMOKAa3aTeJIbHEIX,
JorapuMUIECKIX
YpaBHEHUU U
HEPaBEHCTB.
74. | Cucremsl u bu6mmoreka [JOK

COBOKYITHOCTH

https://m.edsoo.ru/81cccfe9
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ENTBIX,
paloHaIbHbIX,
UppaIlMOHATILHBIX,
MOKa3aTeIbHbIX,
JorapuMUIECKIX
YpPaBHEHUU U
HEPABEHCTB.

75.

Hcnons3zoBanue
rpadukoB QyHKIHI
JUTSL PEIIIeHUs
YpPaBHEHUU U
CHUCTEM.

bubmuoreka [JOK
https://m.edso00.ru/039949bf

76.

Hcnonb3oBanue
rpaduKoB PyHKIHIA
JUIS pellieHus
YpPaBHEHUU U
CHCTEM.

bu6mmoreka [JOK
https://m.edsoo.ru/a7d95f79

77.

[IpumeHeHne ypaBH
€HHUH, CUCTEM U
HEPABEHCTB K
PELICHHIO
MaTeMaTHYECKUX
3aja4 M 3a]a4 u3
pa3IMYHbIX
o0ractell HAyKu U
peatbHON KU3HH.

https://resh.edu.ru/subject/lesson/6122/st
art/38660/

bubmuoreka [JOK
https://m.edsoo.ru/ca878deb

78.

KonTponbhas
pabortaNe4 o Teme
"NHTerpan u ero
MIPUMEHECHHUS.
Cucremsl
ypaBHEHUH".

bubmuoreka [JOK
https://m.edso00.ru/471c735b

79.

Harypanbnsie u
LIETIbIE YUCIIA B
3a1a4ax u3
pearbHOM JKU3HH.

bu6mmoreka [JOK
https://m.edsoo.ru/3ceel327

80. | HarypanbHble u bub6nuorexa [IOK
LIETIbIE YUCIIA B https://m.edsoo.ru/a35a131d
3a/1a4ax u3
pearbHOM JKU3HH.
81. | HarypanbHble u bub6nuorexa [IOK
LIEJIbIE YUCIIA B https://m.edsoo.ru/ef10c4f9
3a/a4ax u3
peanbHOM JKU3HH.
82. | [Ipusnaku https://resh.edu.ru/subject/lesson/5255/st
TIEJTUMOCTH LEJIBIX art/272511/
YHCEl. bubmuoreka [JOK
https://m.eds00.ru/51696a67
83. | [IpusnHaku bubnuorexa [JOK
JICIIUMOCTH LIEJIBIX https://m.edsoo.ru/fab81c0e
qrced.
84. | IIpusznaku bub6nuorexa [IOK

JCITNUMOCTH I CIIBIX

https://m.edsoo.ru/ef2c6e43
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YUCCJI.

85.

[ToBTOpEHUE,
000011IeHNE,
cucTeMaTu3aIus

3HAHUU. YpaBHEHUS.

https://resh.edu.ru/subject/lesson/4728/st
art/158545/

bubmuoreka [JOK
https://m.edsoo.ru/0312cf8c

86.

[ToBTOpEHHUE,
000011IeHNE,
cucTeMaTu3aIus

3HAHUU. YpaBHEHUS.

https://resh.edu.ru/subject/lesson/4728/st
art/158545/

bubmuoreka [JOK
https://m.edsoo.ru/247d2fe7

87.

[ToBTOpEHHUE,
000011IeHNE,
cucTeMaTu3aIus

3HAHUU. YpaBHEHUS.

https://resh.edu.ru/subject/lesson/5298/st
art/326969/

bubmuoreka [JOK
https://m.edsoo.ru/e8b87729

88.

[ToBTOpEHHUE,
000011IeHNE,
cUCTEeMaTu3aIus

3HaHUU. YpaBHEHHUSI.

https://resh.edu.ru/subject/lesson/3778/st
art/158733/

bubmuoreka [JOK
https://m.edsoo.ru/1bf2fb98

89.

[ToBTOpEHUE,
000011IeHHE,
CHCTEMATH3aLIH

3HaHUU. YpaBHEHHUS.

bubmuoreka [JOK
https://m.edsoo.ru/9c44c6ca

90. | IToBrOpeHnue, https://resh.edu.ru/subject/lesson/6113/st
0000111EHHE, art/327062/ bubaunorexa LIOK
cucTeMaTu3anus https://m.edso00.ru/337aad59
3HAaHUM.

HepaseHctBa.

91. | [ToBTOpCHME, bubnnoreka [JOK
0000111EHHE, https://m.edsoo.ru/a86014el
cucTeMaTu3aius
3HaHUH.

HepaseHcTBa.

92. | TloBTOpEHMUE, bu6mmoreka [JOK
000011IcHNE, https://m.edsoo.ru/5¢c45a60a
cucTeMaTu3aIus
3HAHUI.

HepaseHcTBa.

93. | loBTOpeHwue, bubnuoteka [JOK
00001IeHHE, https://m.edsoo.ru/19304aba
cHUCTeMaTH3aIus
3HAHUI.

HepaseHctBa.

94. | TloBTOpEHHUE, bubnmorexa [JOK
00001IeHwme, https://m.edsoo.ru/c3d4b282
cUucTeMaTHu3aIus
3HaHui. CHCTEeMBI
YPaBHEHHUH.

95. | IloBTOpEHwUE, bubnuorexa [JOK
000011IeHHE, https://m.edsoo.ru/a20b8a4c
CHUCTeMaTH3aIUs
3HaHui. CHCTEMEI
YpaBHEHUM.

96. | IToBTOpEHwUE, bu6nmoreka [JOK

000011IcHNE,

https://m.edsoo.ru/a012476d
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cucreMarmn3anua

3HaHuW. yHKIWH.

97.

[ToBTOpEHME,
000011IEHNE,
CUCTEeMaTU3alUs

3HaHui. OyHKIUH.

bu6mmoreka [JOK
https://m.edso0.ru/d620c191

98.

Htorosas
KOHTPOJIbHAS
pabora.

bu6mmoreka [JOK
https://m.edso0.ru/7017196f

99.

Hrorosas
KOHTPOJIbHASI
paborta.

bubmuoreka [JOK
https://m.edsoo.ru/513c9889

O0o001menHue,
CUCTeMAaTH3aIIHS
3HAHUM 3a Kypc
anreOpsl U HAYall
MaTeMaTH4eCKOro
ananm3a 10-11
KJIACCOB.

bu6mmoreka [JOK
https://m.eds00.ru/2276973

O0001meHueE,
crCcTeMaTH3alus
3HaHUH 3a KypcC
anreOpsl U HAYaIl
MaTeMaTHIeCKOTO
ananmm3a 10-11
KJIACCOB.

bu6mmoreka [IOK
https://m.edso0.ru/3330f7ef

O06o001eHue,
CUCTEMAaTU3aLIUs
3HaHUH 3a KypcC
anreOpsl U Havall
MaTEMaTH4ECKOIr0
anHanmza 10-11
KJIACCOB

bubmuorexa [JOK
https://m.edsoo.ru/cead345e

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102

K/p 6

6. yqe6HO'MeTOI[I/I‘IGCKOC obecrnieueHue

- 00s13aTeNbHbIe YueOHbIe MaTepUabl 1 yUeHUKA | « Anrebpa v Hayana
Marematuudeckoro ananusza» - 10 kimacc FO.M. Komnsirun, M.B. Tkauesa, H.E. ®enoposa, M. 1.
[abynun M: IIpocemienue , 2017
«Anrebpa u Hauana MatremaTudeckoro aaimsay - 11 kmace FO.M. Komsirun, M.B. TkaueBa, H.E.
®enoposa, M.U. Ilabynun M: Ilpocsemmenue , 2021

- METOJIMYECKUE MATEPUAIIBI ITIST YUUTEIIs;
- uudpossie 00pa3zoBaTENbHbIE PECYPCHI U PECYPCHI CETH;
- Uureprer - POII, 6ubnunoreka [JOK Akxagemun [IpocBemnieHus



https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

Metoauueckue pekomeHaaunu. Cucrtema oUeHKN JOCTHKEHUH IIIaHUPYEMBIX MTPEIMETHBIX
pe3yabTaToOB OCBOEHUS yueOHOro npeamera «MaremaTrkay. 10-11 xmaccsr https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika 2024.pdf

JlonotHeHHe K padoueii nporpamme yueOHOro npeamera «MareMmaTuka

s 10-11 knaccoB

Koauguxarop nposepsiembIX TpedOBaHuil K pe3yabTaraM ocBoenust OOII
COO u 3j1eMeHTOB COJePKAHUS 110 MATEMATUKE

[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTeIbHOM
nporpammsl (10 kitace)

Kox [IpoBepsieMble MPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MpoBepsieMoro  (0Opa3oBaTeIbLHOM MPOTPAMMBI CPETHET0 00IIIero 0Opa3oBaHuUs
pe3yJibTaTa

1 Yriciia ¥ BEIYUCIICHUS

11 OnepupoBaTh MOHATUSIMU: PAlMOHATBLHOE U JEUCTBUTEIHLHOE
' YUCJI0, OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLICHTHI

12 BoInonHATh apudMeTruyeckre onepalnui ¢ pauluoOHaIbHBIMU U
' NENCTBUTEIBHBIMU YUCIaMU

BIMOTHATE TPUOIMKEHHBIE BBIUMCICHUS, UCIIONB3Yys TpaBUiIa
1.3 OKpPYIJIEHUsI, JenaTh MPUKHUJIKY W OLEHKY pe3yJibTara
BBIUMCIICHUIN



https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf
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OnepupoBaTh MOHATUSIMHU: CTENEHb C IIEJIBIM IOKa3aTeleM,
cTaHAapTHas (opma 3anucu JEHCTBUTEIHLHOTO 4YHCIIA, KOPEHb
HATypaJbHOM CTENEHM; HCIOIb30BaTh MOAXOMASIIYI0 (opmy
3anuCH JEHCTBUTEIBHBIX YMCEN IJIsi PEUICHUS MPAKTUYECKUX
3ajiay ¥ MpeJICTABICHUS JAaHHBIX

1.5

OnepupoBaTh MOHSATUSMH: CHUHYC, KOCHUHYC U TaHICHC
[IPOU3BOJIBHOTO YIJIa; HCIOJb30BaTh 3alUCh IPOU3BOJIBHOIO
yTiia yepe3 00paTHbIE TPUTOHOMETPUYECKUE (DYHKITUU

ypaBHCHPI}I U HCPABCHCTBA

2.1

OHepI/IpOBaTL IHOHATHUAMM: TOXICCTBO, YPaBHCHHC,
HCPABCHCTBO, ociioc, PaduOHAJIBHOC, HPppaIrOHAJIBHOC
YPaBHCHHUC, HCPABCHCTBO, TPUT'OHOMCTPHUUICCKOC YPABHCHHC

2.2

BBIOIHATE peoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKECHUW U PEIIaTh TPUTOHOMETPUUECKNE YPABHEHUS

2.3

BbIoONHATE  1peoOpa3oBaHus — LENbIX, PAlMOHAIBHBIX H
MpPalMOHAIBHBIX BBIPAXEHUW W pPEMIaTh OCHOBHBIE THIIBI
LEJIbIX, PAlMOHAJIBHBIX WM WPPALNHOHAIBHBIX YpPAaBHEHUU U
HEPABEHCTB

2.4

[IpyuMeHAT  ypaBHEHHs W HEPAaBEHCTBA U1  PEIICHUS

MaTEMaTUYECKUX 3aJ]1a4 ¥ 3a/1a4 U3 Pa3IMYHBIX 00JacTell HAyKU
U PEaIbHOW )KU3HU

2.5

MopenupoBaTh pealibHbIE CHUTYallUM Ha SA3BIKE aireopsl,
COCTaBJISITh BBIPKEHHUS, YPaBHEHHS, HEPABEHCTBA TI0 YCIIOBHUIO
3ajilayu, UCCJIENOBATh MOCTPOCHHBIE MOJEIN C UCIOJIb30BAHUEM
amnmapara anreopsl

DOyHKIMU U rpaduKu

3.1

OnepupoBarh TOHATHUSMHU: (QYHKIHUA, CHOCOOBI  3aJaHuUs
(yHKUMK, OO0JacTh OMNpEAENIEHUs W MHOXKECTBO 3HAaYEHUU
byHkuuu, rpaduk GyHKIMHA, B3aUMHO OOpaTHbIe (DYHKIIUH

3.2

OnepupoBaTh MOHATUSMU: YETHOCTh M HEYETHOCTh (DYHKIIUH,
HYJIM (QYHKIMH, IPOMEXKYTKH 3HAKOMIOCTOSIHCTBA

3.3

Hcnonb3oBath rpaduku QyHKIUHN 17151 pelIeHUs] YpaBHEHU N

3.4

Ctpouth W  uuTath rpaduKu  JMHEWHOW  (YHKINH,
KBaJpaTUYHOW (PYHKIIMU, CTENCHHOW (QYHKIMH C LEIbIM
[MOKa3aTeaeM




Hcnons3oBath  rpaduku  GyHKOUH i1 KCCIENOBaHUS
MPOLIECCOB M 3aBUCHMOCTEHM MpHU PElICHUH 3a7ad U3 APYTUX

3.5 .
y4eOHBIX MPEMETOB U PeaIbHOM KU3HHU, BhIpaxaTh PopMyaMu
3ABUCUMOCTH MEX]1y BEJTMYUHAMHU
4 Havana MaTeMaTH4ecKoro aHaiamusa
41 OnepupoBatb MOHATHSIMHU: OCJIE0BATEIBHOCTD,
' apudmeTnyeckas u reoMeTpruiecKast IpoTrpecCcuu
OnepupoBatb HNOHATUAMMU: OECKOHEYHO yObIBaro1ast
4.2 reoMeTpuuecKas IMporpeccus, CyMmMa OECKOHEUHO yOBIBAIOILEH
reOMETPUYECKON IPOIPECCHU
4.3 3a1aBaTh MOCIE0BATEILHOCTH PA3INYHBIMU CIIOCOOAMHU
44 Mcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U IPOTPECCUN
' JUIsI pELIEHUS PEAVIBHBIX 3a7a4 IPUKIIAJHOTO XapakTepa
5 MHOXecTBa U JIOTUKA
51 OnepupoBaTb  NOHATHSMH:  MHOXECTBO, ONEpaldU  HaJ
MHO>KECTBAMH
59 Mcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar i
' OMMCAHUSl pPEATbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU
3a/iay U3 APyTrUxX y4eOHBIX IPEIMETOB
53 OnepupoBaTh NOHATHAMU: OINPENEIICHUE, TEOpPEMa, CIEICTBHE,
' 1I0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
6.1 Yutath ¥ CTPOUTH TAOJIULIBI U TUATPAMMBI
OnepupoBath MOHATUSMU: CpeAHee apu(MEeTHUECKOe, MearaHa,
6.2 HauOoJbIllee, HAaWMMEHbIIEe 3HAYCHHE, pa3Max MaccuBa
YMCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSIMU: CIy4YalHBIM 3KCIEPUMEHT (OMBIT) U
CllyyailHO€ COOBITHE, 3JEMEHTapHOE COObITHE (IIIEMEHTAPHBIMI
6.3 MCXOJl) CIIy4ailHOrO OIbITa; HAXOAUTh BEPOATHOCTH B OMbBITAX C

[PaBHOBO3MOKHBIMHU CJ'Iy‘-IElfIHBIMH CO6I)ITI/I$IMI/I, HaxoauTb H
CpaBHUBATb BCPOATHOCTH COOBITHI B N3YYCHHBIX CHy‘I&ﬁHBIX

PKCIIEPUMEHTaX




6.4

Haxomute u GopMynupoBaTh COOBITHS: TEpECEYCHUE W
00OBeIMHEHNE JAHHBIX COOBITHIA, COOBITHE, MPOTHUBOIOJIOKHOE
NTAaHHOMY COOBITHIO; TOJIb30BAaThCA JUarpaMMamu Oiliepa u
(opMyITOii CIIOKEHUST BEPOSATHOCTEH NIPH PEIICHUH 3a71a4

6.5

OHCpI/IpOBaTL ITOHATUAMM: YCJI0BHAsA BCPOATHOCTD,
HC3aBUCHUMBIC CO6I>ITI/I§I; HaXOIUTb BCPOATHOCTH C IIOMOIIBIO
I[MpaBHJIa YMHOXXCHH:A, C IIOMOIIBIO ACPCBA CHY‘I&IZHOFO OIIbITa

6.6

[IpumeHsTh  KOMOMHATOPHOE TMPaBUJIO YMHOXEHUS  TIpU
pelieHnH 3a1a4

6.7

OnepupoBathb MOHATUSMU: VCIIBITaHUE, HE3aBUCHMBIC
WCIIBITAHUSI, CEpUs WUCIBITAHWUM, yCIEX W HeyJada; HaXOJIUThb
BEPOATHOCTU COOBITHII B CEpPUM HE3aBUCHUMBIX HCIBITAHUU 10
MEepBOro ycrexa, HaXOAUTh BEPOSTHOCTH COOBITUH B cepuu
WcbITaHu bepHyIn

6.8

OHGpHpOBaTB IIOHATHUAMM: cnyqaﬁHaﬂ BCJIMYHHA,
pacIipCcaciICHuC BepOHTHOCTeﬁ, AruarpamMma pacipCacICHUA

['eomeTrpus

7.1

OHepI/IpOBaTB IMOHATHAMMU: TOYKA, IIpAMasi, IJIOCKOCTb

7.2

HpI/IMCHﬂTB AKCHUOMBI CTCPCOMCTPHUUN MU CICACTBUA U3 HUX IIPHU
PCHICHUH I'COMCTPHUUICCKHUX 3a/1a4

7.3

Onep HPOBATb IIOHATHUAMM: MapalyiCIbHOCTDb "

MEPIIEHIUKYJISIPHOCTD MPSAMBIX U INIOCKOCTEN

74

KnaccupuimpoBarh  B3aMMHOE PACIONIOKEHHE TMPSMBIX |
[JIOCKOCTEN B IPOCTPAHCTBE

7.5

OnepupoBaThb  MOHATUSMH:  ABYIPAHHBIM  Yroy, TpaHu
NBYTPAHHOTO yTria, peOpo JBYIPaHHOTO yTiia, JIMHEWHBIA yTOJ
NBYTPAHHOTO yTJIa, TPayCHas Mepa IBYTPAHHOIO yIJia

7.6

OnepupoBaTh MOHATHUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA U
HEBBITYKJIBIA ~ MHOTOTPAHHUK, 3JEMEHTbl MHOIOIPAaHHHMKA,
[MPaBUJIbHBI MHOTOTPAaHHUK

1.7

Pacnio3HaBaTh OCHOBHBIE BHUJIbl MHOTOTPAaHHUKOB (MHUpaMUA,
MpU3Ma, MPSIMOYTOJIbHBIN TTapayieenune, Ky0)




7.8

KnaccudummpoBarh MHOTOTpaHHUKH, BBHIOMpPAsi OCHOBAHUS IS
kinaccuukanuu (BBITYKJIBIE W HEBBIMTYKJIbIE MHOTOTPAaHHUKH,
MPaBUJIbHBIE MHOTOTPAaHHUKH, MPSIMbIE U HAKJIOHHBIE MPHU3MBI,
napajuieIenuneb)

7.9

OHGpHpOBaTI) MOHATHAMHA: CCKyHIasd IIIOCKOCTb, CCUYCHHC
MHOT'OI'PAHHHUKOB

7.10

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH MHOTOI'PaHHUKOB,
VICIIOJIb3YSI METOJ CIIEI0B

711

CTpouTh CceYeHUS] MHOTOTPAaHHUKOB  METOJIOM  CJIENOB,
BBITIOJIHATDh  (BBIHOCHBIE) IIJIOCKME YEPTEKH U3 PUCYHKOB
POCTHIX 00bEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemrars 3a1a4yd Ha HAXOXKIEHHE T'€OMETPUUYECKUX BEJIMYUH I10
oOpa3naM  WIM  alIropuTMaM,  I[PUMEHSS  U3BECTHBIC
AQHAJIMTUYECKUE  METOABl  IIPU  PELICHUM  CTaHAAPTHBIX
MaTeMaTUYECKUX 3aay HA BBIYUCICHUE PACCTOAHUN MEXKIY
NBYMsI TOYKaMH, OT TOYKH JI0 IIPSIMOM, OT TOYKHU O IIJIOCKOCTH,
MEK]1y CKPEIIBAOIIUMUCS ITPSIMBIMA

7.13

PemaTe 3a1aun Ha HAXO0XKJICHUE T'€OMETPUUYECKUX BEIUYMUH IO
oOpa3niaM  WiIM  aJropuTMaM,  TMPUMEHSIS  H3BECTHBIC
AHAINTUYECKUE  METOAbl MOPU  PEHNIEHHH  CTaHIAPTHBIX
MaTeMaTHYEeCKUX 33Ja4 Ha BBIYMCICHHE VYIVIOB  MEXIY
CKPELIMBAIOIINMUCS MPAMBIMUA, MEXKJY NPSIMOU U IUIOCKOCTBIO,
MEKy IUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB

7.14

Brraucisate 00BEMBI " TUIONIAIU MMOBEPXHOCTEN
MHOTOTPAHHHUKOB (IIpU3Ma, MUpaMu/ia) ¢ IpuMeHeHueM (popmy,
BBIYUCIISATh COOTHOLICHUS MEXIy IUIONaJAsIMU

MOBEPXHOCTEHN, 00beMaMH MOA0OHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATHAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHUMMETpPHUH, LIEHTP, OCb MW IUIOCKOCTb
CUMMETPHUU QUTYPBI

7.16

N3Biekars, npeoOpa30BLIBATH 151 MHTEPIPETUPOBATH
MH(DOpPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
[PEJICTABICHHYIO HA YEPTEXKAX U PUCYHKAX

7.17

[Ipumenats  reomeTpuueckue  (akThl s PEHICHUS
CTEPEOMETPUYECKUX 3a/1a4, IPEANONAratolnX HECKOJIBKO [IaroB
pElIeHws], €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme




[IpruMeHATs  IpPOCTEHMIIME  OPOTrpaMMHBIE  CpPEACTBA U

7.18 NIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBl IPU  PELICHUHU

CTEPEOMETPUICCKHX 3a/1a4

[IprBOINTE TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B

7.19 PUPONE U JKU3HH, pPACIIO3HABATH IIPOSIBICHUE 3aKOHOB

rcoOMCTPHUHU B HCKYCCTBC

7.20

[IprMeHsTh MOJIyYEHHbIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH
peaibHble CHUTyallUM W TPUMEHSATh HM3yYCHHbIC TIOHSTHS B
nporecce noucka penieHus MaTeMaTHYECKH
c(hOpMyJTUPOBAHHOW TPOOJEMBbI, MOJEIUPOBATh peaIbHbIC
CUTyallMl Ha SI3bIKE T€OMETPHUM, HUCCIENIOBAaTh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM F€OMETPUUYECKHUX MMOHATHI U TEOPEM,
anmnapara aiareOpsbl, peniaTh NPaKTHUECKUE 3a/1auu, CBSI3aHHbIE C
HaX0JICHUEM F€OMETPUYECKUX BEIIMUMH

[TpoBepsiembie anemMenThI conepxanus (10 kracc)

Kon

HpOBGpSICMBIﬁ QJICMCHT COACPKAHMA

Yuca U BEIYUCIIEHUS

1.1

PaunonanpHpie  ymucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpoOH,
MPOIIEHTHI, OECKOHEUHbIC MEPUOUUECKUEe ApoOu. Apudmernyeckue
OMepalyyd C PalMOHAJIBHBIMHU YKCIIAMH, MPEeoOpa3oBaHUsI YMCIOBBIX
BbhIpakeHHuil. IlpuMeHeHune npoOell W MPOLEHTOB IJsl PEIICHHS
MPUKJIAIHBIX 33a4 W3 PAa3JUYHBbIX OTPACIEN 3HAHWM WM pearbHOM
KU3HU

1.2

JlelicTBUTENBHBIE YKCIia. PallMOHANIBHBIE U UPPAITMOHAIIBHBIE YKCIIA.

ApudmMernueckre omepanud € JEHCTBUTEIBbHBIMU  YHUCJIaMHU.
[IpubOnu>keHHbIE BBIYMCIICHUS, TPABWJIA OKPYIJICHUS, TPUKUIKA U
OLICHKA Pe3yJIbTaTa BIYUCIECHUN

1.3

Crenenp ¢ menbiM  mokazatenem. CranmaptHas ¢opMa 3amnucu
NelCcTBUTEILHOTO 4yHuciaa. lcmonp3oBanue moaxomsmieid  (HopMbl
3alUCH JICMCTBUTEIBHBIX YUCEIT JUIsl PEIICHUs MPAKTUYECKUX 3a/1ad 1
MpeACTaBICHUS TaHHBIX

1.4

ApudMeTHIeCKrii  KOpPeHb HATypalbHOW cTeneHu. JleWcTBus c
apru(pMETHUIECCKUMH KOPHSIMU HATyPAJIbHON CTETICHU

1.5

CuHyC, KOCHMHYC M TAaHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC, QpKTAHT€HC YMCIIOBOTO apryMEHTA

YpaBHEHHS 1 HEPABEHCTBA




2.1

ToxnaecTBa u TOXIeCTBEHHBIE TPeoOpa30BaHUs

[IpeoOpa3oBaHre  TPUTOHOMETPUUYECKUX BBIpaXeHUH. (OCHOBHBIC

2.2
TPUTOHOMETpUUYECKUE (OPMYIIBI
23 YpaBHeHuE, KOpEeHb  ypaBHeHusA.  HepaBeHCTBO,  pelieHue
' HepaBeHCTBA. MeTo HHTEPBAJIOB
2.4  |PenieHue UENBbIX U JPOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 |PemieHue uppaloHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 |PemnieHue TPUrOHOMETPUUYECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
' 3a/1ay ¥ 3a7a4 U3 pa3InuHbIX 00J1aCTEel HAYKU U PEAIbHOM KU3HU
3  @yHknuu U rpaduKu
31 DyHKIMs, criocoOsl 3aaanus pyHkiuu. ['padbuk ¢pyHkiuu. Bzanmuo
' oOpaTHbIe PYHKITUU
OO6nacte omnpeneneHUuss U MHOXKECTBO 3HaueHW (yHkuuu. Hymm
3.2 (byukuuu. ITpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUYETHBIC
byHKIMHA
33 CreneHHast PyHKIMS ¢ HaTypaJbHBIM U II€JbIM MoKa3areneM. Ee
' cBoiicTBa U rpaduk. CBolcTBa U rpauK KOPHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckas OKPYXHOCTb, ornpezesieHue
' TPUTOHOMETPUUYECKUX (DYHKIIMI YUCTOBOTO apryMeHTa
4  [Havayia MaTeMaTHYECKOTO aHAJIU3a
41 ITocnemoBaTenbHOCTH, CIIOCOOBI  3aJlaHUS  TOCJIEIOBATEILHOCTEH.
' MOHOTOHHBIE MOCIEA0BATEILHOCTH
ApudmMernyeckass W TreoMeTpUYecKass Mporpeccuu. becKoHEeuHO
yObIBaroiasi reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO
4.2 |yObBaromield reomerpuueckoi mnporpeccun. Dopmyna  CIOXKHBIX
MpoLeHTOB. M crons30BaHUE MPOTPECCUU Ul PELIEHUS PEaNbHBIX
3ajia4 MPUKIAJHOTO XapaKTepa
5  [MHoXxecTBa U JIOTUKA
MHOX€eCTBO, OIEpalny HajJ MHOXKecTBaMu. Juarpammbl Jiinepa -
51 Benna. IIpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammnapara st
' OMUCAHUS PEATbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUU 3a7a4 U3
NPYTUX Y4eOHBIX TIPEAMETOB
5.2 |Omnpenenenue, TeopeMa, CI€ICTBHUE, T0KA3aTEIHLCTBO




Teopus BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBiieHre JaHHBIX C TMOMOIIbIO Tabmuil U auarpamm. CpenHee
apupMeTHIecKoe, MeanaHa, HauOoJbIlee ¥ HAaWMEHBIIEEe 3HAYCHMUSI,
pa3Max, TUCTIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB

6.2

CrnydaifHple OSKCIEPUMEHTHI (OMBITHI) W  CIy4ailHbIE COOBITHS.
OneMeHTapHble CcOObITHA  (MCXOABI). BeposTHOCTH  ciydallHOTO
coObITHA. Bin30CTh 9acTOThl M BepOSTHOCTU cOObITHI. CiydaifHbIe
ONBITBI C  PAaBHOBO3MOXXHBIMU  DJIEMEHTapHBIMH  COOBITUSIMHU.
BeposiTHOCTH ~ COOBITMUH B ONBITaX C  PABHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITUSMHU

6.3

Oneparuu~ Haag  COOBITUAMH:  TEpecedeHue,  OOBEAMHCHHUE,
MPOTUBOIOJIOXKHBIE CcOObITHS.  Jluarpammbr  Diiniepa.  Dopmyia
CJI0KEHUS BEPOSATHOCTEN

6.4

YCoBHAsE  BEPOSITHOCTb. YMHOXKEHUE  BEpOsTHOCTEW. JlepeBo
CIIy4allHOTO  JKclepuMeHTa. @opMmysia IOJMHOW  BEPOSITHOCTH.
HesaBucumeblie cCOOBITHS

6.5

KomOunHatopHoe npaBuiio yMHOeHUs. [lepecTtaHoBku U (pakTopual.
Yucno coueranuil. Tpeyronpnuk Ilackans. dopmyna OuHOMa
HproTona

6.6

buHapHbI Clly4ailHBIA OMNBIT (KMCIBITAaHUE), yCHEX U HeyJaya.
HesaBucumble wucnbiTaHud. Cepuss HE3aBUCUMBIX HCIBITaHUM 10
nepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIBITAaHUN bepHym

6.7

Cnyuaiinasa BenuuuHa. Pacnpenenenue BeposiTHOcTel. [narpamma

pactipenenenusa.  [Ipumepsl  pacrpeneneHuid, B TOM — YHCIE
reoMeTpUIeCKoe U OMHOMHUAIIBHOE

['eomeTrpus

7.1

OCHOBHBIC TOHATHUS CTepeoMeTpuu. Touka, mNpsmasi, TJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00  aKCMOMAaTHUYECKOM  TMOCTPOCHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX




7.2

B3aumHoe PaCIIONIOKEHHUE MPAMBIX B IIPOCTPAHCTBE:
[MEPECEKAIOIINECS, TAPAUICIIbHBIE W CKPEIIUBAIOIIMECS MPSMBbIE.
[lTapannenbHOCTP NOPSIMBIX M IUIOCKOCTEM B NIPOCTPAHCTBE:
MapaJUICIIbHbIE TPSIMBIE B IPOCTPAHCTBE, NAPAIUIEIBHOCTh TPEX
MpAMBIX, MMAPAUICIBHOCTh TMPSAMOM M IUIOCKOCTH. YIJIBI €
COHAIPABJICHHBIMA  CTOPOHAMH, yTOJd  MEXIy MpSIMbIMH B
rmpocTpadHcTBe.  [lapamnenpHOCTP  IIOCKOCTEW:  MapaJuIeIbHBIE
[JIOCKOCTH, CBOMCTBA IapaJUIEIbHBIX IUIOCKOCTEW. [Ipocreimue
MPOCTPAHCTBEHHbIC (UTYphl Ha IIOCKOCTH: TeTpa’ap, Kyo,
napajieaenune]], IOCTPOCHUE CEYECHUM

7.3

[leprieHINKYISAPHOCTh NPSAMOM M IUIOCKOCTH: NEPNEHIUKYJISIPHBIE
[psIMbIE B IIPOCTPAHCTBE, IIpsAMBIE IapajuleyIbHbIE u
MEPIICHIUKYJISIPHBIE K IUIOCKOCTH, TPHU3HAK NEPHEHAUKYISAPHOCTH
MpSMOA M IUIOCKOCTH, TEOpeMa O IMPSAMOM NEPHEHAUKYIAPHON
IUIOCKOCTA. YIJIBI B MPOCTPAHCTBE: YrOJI MEKAY IMPSAMOUA U
[JIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEHHBIA YroJ ABYTPAaHHOIO YTIIA.
[leprieHIUKYJISp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IJIIOCKOCTH,
paccTossHUE OT NPSIMOM A0 IUIOCKOCTH, MPOEKIUs (QUIrypbl Ha
[IJI0CKOCTb. IleprieHAMKYIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
[EPIECHAMKYJIIPHOCTH  JBYX IUIOCKocTe. Teopema o0  Tpex
[EPIEHANKYIIPAX

7.4

IToHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOIOI'PAHHMKA,
BBIITYKJIbIE 51 HEBBIIYKJIbIC MHOTOTPAHHUKHU, pa3BepTKa
MHOTrorpaHHuka. IIpusma: N-yrosibHas npusma, TpaHd U OCHOBAHUS
OpU3MbI, TpsiMas ¥ HaKJIOHHAs TMPU3MbI, OOKOBas U TMOJHAs
[IOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieJenune] U ero cBorcrsa. [lupamuaa: N-yronpHas nupamuia,
rpaHd YW OCHOBAHHWE MHUPAMU[IBI, OOKOBas W TOJHAS MOBEPXHOCTH
MAPaMUIBI, TPABUJIbHASI U YCEUCHHAs! TUPaMUIa. DJIIEMEHThI IPU3MBbI
n nupamuabl. [IpaBuiabHbIE MHOTOTPAHHHMKHU: TMOHSTHE MPABUIBHOTO
MHOTOTPAaHHMKA, IpaBWIbHAsA IIpU3Ma M IIpPaBWIbHAS IUpPaMHUJA,
MpaBUJIbHAsl TPEYroJibHas NMupamuia U NMpaBUIIbHBIA TeTpasap, KyO.
[IpencraBiene O  OPaBWIBHBIX ~ MHOTOTPaHHUKAaxX:  OKTajap,
noaeka’Ip U ukocad CedeHust IpU3Mbl U MIUPAMUIBI

7.5

CumMeTpus B TIPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIBHO TOYKH,
MpsSIMOW, TUJIOCKOCTH. ODJEMEHThl CUMMETPUM B  MNHUpPaMHIAX,
rapajuiesienuIe1ax, MPaBUIbHBIX MHOTOIPaHHHUKAX




Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pedpa, TuaroHaiu, yribl.
[1nomans OOKOBOM MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSMOM
MPU3MBI, IUIONIaJh OCHOBaHUM, TeopemMa O OOKOBOW IMOBEPXHOCTH

7.6 . v
npsiMmol mpu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MPaBUJIBHOM MUPaMHJIbI, TEOpEMa O TUIOMIAIN YCEUCHHON MUPaMUIbI.
[Tonstre 06 o6veme. OOBEM MHUPaMUABI, TPU3MBI

77 [Tono6nbIe Tena B mpocTpaHcTBE. COOTHOUIEHUS MEKIY IIOLIAIIMU

HOBerHOCTeﬁ, oO0beMaMu HOILO6HBIX TCI

[TpoBepsiembie TpeOOBaHMSI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
nporpammsbl (11 kmacc)

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MpoBepsieMor (00pa3oBaTEILHOMN MPOrPaMMBI CPETHET0 00IIeT0 00pa3oBaHuUs
O pe3yJsbTara

1 Yrcia 1 BEIUMCIICHUS

OnepupoBarh MOHATUAMH: HATypaldbHOE, LEJIOE YHUCIO;
1.1 MCII0JI30BATh MPU3HAKU JEIUMOCTH LENBIX YNCET, PA3JIOKECHHUE
YKMCJIa HA IPOCTHIE MHOKUTEIM JJIs PELICHUS 3a1a4

OHepI/IpOBaTB IIOHATHUCM.: CTCIICHDb C panOHAIbHBIM

1.2
[10Ka3aTesIeM
13 OnepupoBaTh NOHATUAMU: JIOTapUPM UHUCIA, NECATUYHBIE U
' HaTypaJibHbIE JIOTapu(pMbl
2 YpaBHEHUSI U HEPABEHCTBA
[IpuMeHaATh  cBOWCTBa  CTeNeHWM i1 [peoOpa3oBaHMS
21 BBIDQKEHNW,  ONEPUPOBATh  IOHATHSAMU:  [IOKA3aTEJIbHOE
' YPaBHEHHE W  HEPABEHCTBO; peEIIaTb OCHOBHBIE  THIIBI
IMOKA3aTEJIbHBIX YPAaBHEHN U HEPABEHCTB
BbIMONHATE  NpeoOpa3oBaHUsl  BBIPAXKEHUN,  COJAEPKAILUX
29 morapuMbl; ONEPUPOBATH MOHATUSIMH: JOTapuPMUUYECKOE
' YPaBHEHHME W  HEPABEHCTBO; pEIIaTb OCHOBHBIC  THIIBI
norapu(MHUUYECKUX YpaBHEHHUI U HEPABEHCTB
23 Haxomute  pemieHHss  OpOCTEMIIMX ~ TPUTOHOMETPUUECKUX

HEPABEHCTB

OneprpoBaTh NOHATUSAMU: CUCTEMA JINHEWHBIX YPAaBHEHHUM U €€
24 pEeuIeHre; MUCIIOIb30BATh CHCTEMY JIMHEWHBIX YPAaBHEHUM s
penIeHUs MPAKTUYECKHUX 3a7a4




2.5

HaxonuTe pemeHus NpoCTEHMIINX CHUCTEM U COBOKYIHOCTEM
PAlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh pealibHbIE CUTyallud Ha SI3bIKE anreOpsl,
COCTAaBJIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI
[0 YCJIOBHMIO 3aJa4d, HCCIENOBATh IIOCTPOCHHBIE MOJECIU C
MCII0JIb30BAaHUEM arIapaTa anreopbl

@OyHKIMK U TpaduKu

3.1

OnepupoBaTb  MOHATHSAMM:  I[epuUoaMYecKkas  (YHKIMS,
MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, TOYKH OJKCTpeMyMa
(dyHKIMHM, HauOOoJbIlIee U HaUMEHbIIEe 3HaUYeHUs1 (QYHKIUU Ha
MPOMEXKYTKE; HCIIOJIIb30BaTh WX JUIsl MCCIeIO0BaHUS (YHKIUH,
3alaHHOM TpaduKoM

3.2

OnepupoBathb MOHATHUSIMU: rpaduxu MIOKa3aTeJIbHOM,
morapuMUYEeCKOl ¥ TPUTOHOMETPUYECKUX  (YHKIIHUIA;
M300pakaTh WX Ha KOOPJAMHATHOW IJIOCKOCTH U HCIOJIb30BATh
TUTSI pEIICHUS] YPaBHEHUM 1 HEPABEHCTB

3.3

MN300pakaTh HA KOOPJIMHATHOM TUIOCKOCTH IpauKH JIMHEWHBIX
YPAaBHEHUW W MWCIOJB30BaTh WX I PELICHUS CHUCTEMBI
JTMHENHBIX YPABHEHUH

3.4

Wcnonb3oBath  rpaduku  QyHKIMA i1 MCCIIEJOBAHMS
MPOLIECCOB U 3aBUCUMOCTEH U3 IPYTUX YUESOHBIX AUCITUTUIMH

Hauajia MaTeMaTHYECKOTO aHAIn3a

4.1

OnepupoBathb NOHATHSAMMU: HEIpEephIBHAA GbyHKUHS,
Mpou3BoAHas (YHKLUMH; MCHOJIb30BaTh T'€OMETPUUYECKUNA H
(bu3HUECKUil CMBICT IPOU3BOIHOM AJIA PELICHUS 3aa4

4.2

Haxonuth Mpou3BOHBIE JIEMEHTAPHBIX (PYHKIIUN, BHIYUCIISITH
MPOU3BOIHBIE CYMMBbI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA

4.3

M cronb30BaTh MPOU3BOJHYIO IS UCCIEAOBaHUS (DYHKIIMU Ha
MOHOTOHHOCTb W 3KCTPEMYMbI, HIPUMEHSATH  PE3YJIbTAThI
MCCIICIOBAHMS K TTIOCTPOSHUIO TPaPUKOB

4.4

HMcnonb30BaTh IMPON3BOAHYIO JUJIA HAXOXACHUSA HAWITY4YIICTO
PCUICHNA B IMPpUKIaJHbIX, B TOM qucic conHraJIbHO-
DKOHOMHWYCCKHUX, 3aJa9ax

4.5

OnepupoBaThb  NOHATUSMH: TEpPBOOOpa3Hass U HMHTErpal;
MOHUMATh T€OMETPUUECKUN U (PU3HUECKUIN CMBICI MHTErpaja




Haxoauth nepBooOpa3Hble  AIEMEHTAPHBIX byHKUIUH,

4.6 .
BBIYUCIIATH HHTErpan o ¢popmyne HetotoHa - JleitOnuna
Pemars mnpukiagHble 3aJadyd, B TOM YHCJIE COLMAIBHO-
4.7 DKOHOMHYECKOTO W (PU3WYECKOTO XapakTepa, CpeICTBaMH
MaTEeMaTHYECKOT0 aHalIn3a
3) Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAUEHUH CITy4allHOW BEJIMYHUHBI 110
' pacrpeaeseHUI0 WIH C IOMOIIbIO IUarpaMM
OnepupoBaTb  NOHATHEM  MaTEMATUYECKOTO  OXKHUJAHUS,
59 PUBOJUTH MPUMEPHI TOTO, KaK MPUMEHSIETCSI MaTEMaTHUECKOe
' OKUJAHUE CIy4alHOM BEIMYUHBI, HAXOJUTh MaTEMaTHUECKOE
OKUJaHKE 10 TAaHHOMY PaCIIpeIeICHUIO
53 MMeTh peACTaBICHHUE O 3aKOHE OOJIBIINX YHCET
5.4 MMeTp npencTaBiaeHue 0 HOPMAJIbHOM PacpeiesICHUN
6 ["'eomeTpus
OnepupoBaTb NOHATHUAMU: IWIMHAPUYECKAs TOBEPXHOCTD,
6.1 oOpasylolue  LUIUHAPUYECKOW  TMOBEPXHOCTH,  LMJIUHJIP,
' KOHUYECKas TTOBEPXHOCTb, oOpazyronue KOHUYECKOUN
MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEpPXHOCTh
6.2 Pacnio3naBaTh Tena BpatieHus (IUInHAp, KOHYC, cdepa u 1map)
6.3 OOBACHATH CLIOCOOBI MOTYYCHUS TEJ BPALCHHS
6.4 KnaccupuuumpoBarh  B3aMMHOE  pacrnojiokeHue cdepbl U
' MIOCKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBaHHE
6.5 CerMEHTa, BBICOTA CErMEHTa, IIapOBOM CJIOH, OCHOBaHHUE
IIIapOBOTO CJI0s1, BBICOTA ILIAPOBOT'O CJIOS, IIAPOBOM CEKTOP
6.6 BoruncnsaTe 00beMbl U TIIOIIAIU TOBEPXHOCTEH TeJ BpalleHHUs,
' FEOMETPUUYECKUX TeJI C TPUMEHEHUEM (HOPMYIT
OmnepupoBath MOHITHSIMH: MHOTOTPAaHHUK, BIMCAHHBIN B chepy
6.7 1 OMHMCAHHBIA OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPaHHUK
VT TEJIO BPAICHUS
6.8 BBIYHCIATH COOTHOIICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U

00BbEMaMH ITOTOOHBIX TE




6.9

N300paxaTh nzydaemble (pUTYphl OT pyKHd U C MPUMEHEHHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BbIMONMHATE  (BBIHOCHBIE) IUIOCKME YEpPTEXU U3 PHCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BHUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH
CEYEHUs TEJI BPAILCHUS

6.11

M3Bnekars, MHTEPIPETUPOBATH 151 peoOpa3oBHIBATH
MH(GOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaXx,
[TPEACTABICHHYIO HA YEPTEXKAX U PUCYHKAX

6.12

[lpumensats  reomeTpuueckue  (akTbl [T PEIICHUS
CTEPEOMETPUUECKHUX 3aJ1a, MPENOoaralonux HECKOJIbKO 11aroB
pelIeHMUs], €CITU YCIIOBUS IPUMEHEHUS 3a/IaHbl B IBHOU (opme

6.13

OneprpoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrInoaHATh HeﬁCTBHH CJIOKCHUA BCKTOPOB, BbIYHNTAHU
BCKTOPOB U YMHOKCHHA BCKTOPA HA YMUCIIO, 06TJHCH$ITB, KaKnuMu
CBOMCTBAaMH OHU O6JlaI[aI-OT

6.15

[lpumeHsT,  TpaBWIIO TNapajUleNienunena Mpu  CIOKEHUU
BEKTOPOB

6.16

OnepupoBaTh  MNOHATUSAMH:  JEKAPTOBBl  KOOPAWMHATHI B
[POCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAWHATBI BEKTOpa, YIroJl MEXKIYy BEKTOpaMH, CKAISIPHOE
MPOU3BECHUE BEKTOPOB, KOJUIMHEApPHbIE W KOMILIAHAPHbBIC
BEKTOPHI

6.17

Haxonnte cymMmMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO,
YroJI ~ MEXIYy  BEKTOpaMH, CKaJIsIpHOE  INPOU3BEICHUE,
PacKIaapIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IJIOCKOCTh YpaBHEHHMEM B JI€KapTOBOM CHCTEME
KOOpJIUHAT

6.19

PemaTe npocreunmme reoMeTpu4eCKue 3a1a4i Ha IPUMEHEHNE
BEKTOPHO-KOOPAMHATHOI'O METOAA

6.20

Peniath 3aJa4uun Ha JOKa3aTcJIbCTBO MaTEMaATHYCCKUX
OTHOILLICHUM M HaXOXACHHUC TI'COMCTPUYCCKHUX BCIUWYHUH IIO
o6pa3uaM WK aJIrOpuTMaM, MMPpUMCHASA U3BCCTHBIC MCTOJLI IIPH
PCUHICHUHN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4

6.21

[IpumeHsaTs  mpocTeue  NporpaMMHBIE  CpeacTBa U
DIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU  PEILLICHUU

CTEPEOMETPUYECKUX 3a/1a4




[IprBOINTE TPUMEPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEU B

6.22 MpUPOAE M JKU3HU, paClO3HABaTh MPOSBICHUE 3aKOHOB

rCOMCTPHUH B HCKYCCTBC

[IprMeHsTh MOJIyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH
peajdbHbIE CUTyalldd U TPUMEHATh HM3YUYCHHBIC TOHSTUS B
mporecce MOMCKa pelieHus MaTeMaTUYECKU

6.23 chOpMyJIMPOBAaHHON MPOOJEMBbI, MOJEITUPOBATh pEaNbHbIC

CUTyallU Ha A3BIKC TI'COMCTpHHU, HCCICAOBATH ITOCTPOCHHBLIC
MOICIIA C UCITOJIb30BAHUCM I'COMCTPUICCKUX MOHSTUH U TCOPCM,
dallrrapara aJIFe6pI>I, peuiaThb IMPAKTHYCCKUC 3a/la4, CBA3AHHBIC C
HaXO0XKXICHHUCM I'COMCTPUYICCKUX BCIINYNH

[TpoBepsiembie 3neMenThI conepxanns (11 kracc)

Kon [IpoBepsieMblii 2JIEMEHT COAEPIKaHUS
1  Yucna u BeIUUCICHUS
1.1 |HarypanbHble u nenbie yucia. [I[pu3Haku 1eIMMOCTH LEbIX YUCENT
1.2 (Crenens ¢ pallMOHAJIBHBIM MOKa3zaresaeM. CBONCTBA CTENIEHU
1.3 Jlorapudwm uncna. Jlecaruunbie U HaTypajJbHbIE JTOTaPUPMbI
2  [YpaBHEHHUS U HEPABEHCTBA
2.1 [[IpeoOpa3oBaHue BhIpaKEHUH, COACPIKAIIUX JOraprudMbI
29 [IpeoOpazoBanue BBIPAKCHUI, coAep KaInX CTENECHU c
paIMoHAILHBIM TTOKa3aTesieM
2.3  [[Ipumepsl TPUTOHOMETPUUECKIX HEPABEHCTB
2.4  [[loka3arenbHbIC YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuyeckne ypaBHEHHs 1 HEPABEHCTBA
26 CHucTeMbl TUHEWHBIX ypalusHeHI/H?I. PemeHI:Ie MPUKJIAIHBIX 337a4 C
MOMOIIIbIO CUCTEMbBI TUHEHHBIX YpaBHEHUHN
2.7 |CucteMbl U COBOKYTHOCTHU PAIIMOHATLHBIX YPABHEHUH U HEPABEHCTB
2.8 [[I[pumMeHeHue ypaBHEHM, CHUCTEM UM HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/ad U 3a/1ad W3 Pa3IuIHBbIX 00JacTeil HaAyKH U
pEATBHON )KU3HU
3  |®yHKuuu u rpaguxku




Oyukuus. [lepuognueckue ¢ynkuuu. [IpomMexxyTKu MOHOTOHHOCTHU

3.1 |bynkumu. Makcumymbl U MUHUMYMBbI (yHKUMd. HawmbGombinee wu
HauMEHbIIIee 3HaUYeHIE (PYHKIIMH HA TIPOMEKYTKE
3.2 [TpuroHometpuueckue QyHKIIMH, UX CBOMCTBA U rpadyuKu
33 [TokazaTenpHast u Jorapudmuyeckas (yHKIUH, UX CBOWCTBA H
' rpaduku
3.4 Hcnonb3oBanue rpadukoB QYHKIMHA Uil pelIeHUsT ypaBHEHUH U
' ITMHENHBIX CUCTEM
Hcnonb3oBanue rpadukoB PYHKIUN I UCCIIEIOBAaHUS MIPOIIECCOB U
3.5 BaBHUCHMOCTEH, KOTOPbI€ BO3HUKAIOT MPHU PEHICHUH 3a/ay U3 JPYruxX
y4eOHBIX MPEAMETOB U PEaJTbHON KUZHU
4 |Hayama maTeMaTU4yeCKOTO aHaIU3a
41 HenpepoiBupie  QyHkumu. Merton HWHTEpPBAJIOB Ui PEHICHUS
' HEPABEHCTB
42 [IpousBoanas (yHkuuu. I'eomerpuueckuii U (U3MUECKUN CMBICI
' [MPOU3BOIHOU
43 [IpousBoaHble 3neMeHTapHBIX GQYHKIMA. DOpMysbl HAXOXKACHUS
' POU3BOAHON CyMMBI, IPOU3BEACHUSI U YACTHOTO (DYHKITHI
[IpumeHnenre TPOUZBOAHOW K  HCCIENOBaHUIO  (DyHKIMI  Ha
44 MOHOTOHHOCTH M DOKCTpeMyMmbl. Haxoxnenue HauOONbIIETO W
HAUMEHBIIETO 3HAUYCHUS QYHKIIMN Ha OTPE3Ke
[ IprMeHeHrne MPOU3BOIHON [Tl HAXOXKACHUSI HAUTYYIIETO PEeIIeHUs B
45 mpuUKTamHBIX 3a7adax, I ONpEISICHUS CKOPOCTH IIpoliecca,
3ajiaHHOTO (hopMyJiol uiu rpadukom
4.6 [lepBooOpasznas. Tabmuia nepBooOpa3HBIX
47 WNHurerpai, ero reoMeTpuieckuii u (pu3ndeckuil cMbicil. Berurcienue
' mHTerpana no gpopmyne Hetotona - Jleitonuia
5  [Teopus BepOSTHOCTEH U CTAaTUCTUKA
51 YucaoBble XapaKTEPUCTUKU CIyYalHBIX BETUYMH: MaTEeMaTHYECKOE

OXXHMJAHWE, JHUCHEPCUS M CTaHIAPTHOE OTKIOHeHue. [Ipumepsl

MPUMEHEHHUSI MAaTEMATUYECKOTO OKUJIAaHUS, B TOM YHCJIE B 3aja4ax W3
MOBCEHEBHON JKM3HU. Maremarnueckoe OXuJaHue OWHApHOMN
CIIy4allHOM  BEJIIMYMHBL. MareMaTudyeckoe  OXHUIAAHUE CYMMBI
CIIy4YalHBIX BEJIMYMH. MareMaTuyeckoe OXHUIAHUE W JUCHEPCHUs

reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pachpeieeHui




5.2

3aKk0H OOJBIIUX YUCENT W €r0 PoJib B HAayKe, MPHUPOJAE U OOIIECTRBE.
Br100poUHBIN METOJT UCCIEOBAHUIM

5.3

[ IprMepbl HENTPEPBIBHBIX ClIydallHbIX BeIW4uH. [IoHATHE O MIOTHOCTH
pacnpeieneHusl. 3ajgaud, — OPUBOASIIME K  HOPMAJIbHOMY
pacnpeneneHuto. [ToHsiTHE O HOPMAIIBHOM pacupeieIeHUN

['eomeTpus

6.1

[{unuaapuyeckass MOBEPXHOCTb, OO0pa3yroNIMe  IHIMHIPUYECKOM
MOBEPXHOCTH, OCh [WIMHIPUYECKON MOBEpXHOCTU. LlMimHIp:
OCHOBaHMS U OOKOBas MOBEPXHOCTb, 0Opa3yromas U ocChb, IUIOIIAIb
OOKOBO¥ U MMOJHOM MMOBEPXHOCTH

6.2

KoHnueckas mOBEpXHOCTh, 00pa3ylole KOHUYECKON MOBEPXHOCTH,
OCh W BEpIIMHA KOHMYECKOM MOBEpXHOCTU. KOHyC: OCHOBaHHE H
BepIIMHa, O0Opa3ywliass W OCh, IUIONIAJb OOKOBOM U MOJHOU
MOBEPXHOCTH. YCEUEHHBI KOHyC: oOpasyiolue ¢  BBICOTA,
OCHOBaHMS ¥ OOKOBAsI IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, TUaMeTp, IUIONIaJb MOBEPXHOCTH
ctheprl. B3anmHoe pacrnonoxenue chepsl U TNIOCKOCTH, KacaTellbHasl
MIOCKOCTh K cpepe, TIomaas chepsl

6.4

N300pakeHue Tel BpalleHus Ha TIIOCKOCTU. Pa3BepTka IwinHapa u
KOHyCa

6.5

KoMmOuvHanuu Ten BpalieHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBINA OKOJIO cdephl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WIIH
TEJIO BpAILICHUSA

6.6

[Tonsatue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
o0beMe TPSMOYTOJIBHOTO TMapajuieJienuIea W CICACTBUS W3 Hee.
O0beM nuiMHIpa, kKonyca. O0beM mapa u miomaab chepsbl

6.7

[Tono6HBIC Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY TUIOMIAAIMU
MOBEpXHOCTEN, 00beMaMu MOAOOHBIX TeJ

6.8

Ceuenus uunuHApa (MapawieIbHO M TMEPHEHIUKYISIPHO OCH),
CEUEHHUs1 KOHyca (IapajuleIbHOE OCHOBAHMIO M MPOXOASILEE 4Yepes
BEPIIMHY), CEUCHHUSI 11apa

6.9

BekTop Ha MIOCKOCTH W B MpocTpaHCTBE. CJI0KEHUE M BBIYUTAHHE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. Pa3noxxkeHue BeKTOpa IO
TpEeM HEKOMIUIaHapHbIM BekTopam. [IpaBuio mnapaulenenumnena.
Pemenne 3amay, CBA3aHHBIX C INPUMEHEHUEM IIPAaBUII JCHCTBUU C
BEKTOPaMHU




[IpsimoyronbHasi cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopanHatel
BekTopa. IIpocreiimme 3agaum B KOOpAMHATaX. YTIOJN MEXKIY
6.10 BexTropamu. CxansipHOE MPOU3BEICHNE BEKTOPOB. Brruncinenue yrios
MEXIy TPSIMBIMH U TUIOCKOCTSIMH. KOOpIHHATHO-BEKTOPHBIA METO]I
MpU PEIICHUN TEOMETPUYECKUX 3344

Kopudpuxkarop nposepsieMbix TpeOoBaHMii K pesyiabTaram ocBoeHusi OOII

COO u 3J1eMeHTOB COAepPKAHUS N0 MaTeMaTHKe s nposeaenus EI'D

IIpu nposenennn EI'D nmo marematuke 0a30BOro ypoBHS U3 Kojaudukaropa
BBIOMPAIOTCS TTO3UIIMHA, COOTBETCTBYIONTME (eaepaibHONW pabouel mporpamme o

MaTemaTHKe (0a30BbIi YpOBEHB)

[TpoBepsiembie Ha EI'D mo maTemartnke TpeOOBaHMS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MTPOrpaMMbl CPEIHETO

o011iero oOpazoBaHus

Kon
MIPOBEPSEMOT
0 TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yIbTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MMPOTPAMMEBI CPETHETO
oO1iero oOpazoBaHus
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Brnanenue MmeronamMu J1OKa3aTelIbCTB, alTOPUTMaMHU PEIICHUS
3ajay; ymeHue (GOpMyJIUpOBATh U ONEPUPOBATH IMOHSATHUSIMHU:
ompejneseHre, aKCcuoma, Teopema, CIEACTBHE, CBOMCTBO,
MpU3HAK, JOKA3aTeIbCTBO, PABHOCUIIbHBIE (HOPMYIUPOBKY;
NpUMEHSATh UX; YyMeHue (QopmynupoBaTh oOpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, TPUBOAUTH TPUMEPHI H
KOHTPIPUMEPBI,  HCMOJB30BaTh  METOJ  MaTeMaTHYECCKOM
WHIYKIIMWA; TIPOBOJUTH JIOKa3aTENIbHBIE PACCYXKIACHUS TIPH
pelieHnr  3adad, OICHWBATh JIOTHYECKYI0 TPaBUILHOCTH
pacCyXKIeHUH; yMEHHE OINEpPUPOBATH IMOHSATHUSMH: MHOXECTBO,
MOJAMHOXKECTBO, ONEpallMd HAaJ MHOXXECTBAMH, YMCHHE
MCITOJIB30BaTh  TCOPETUKO-MHOXKECTBEHHBIM  ammapar il
OMHCAHUS PEATBbHBIX TPOIECCOB U SIBJICHUM M TPHU PEIICHUU
3ajiay, B TOM YHWCJE W3 APYTHX Y4YEOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATUAMU: Tpad, CBSA3HBIN rpad, AepeBO, MUK,
rpad Ha TUTOCKOCTH; yYMEHHE 3a/JaBaTh M OMHUCHIBaTH Tpadbl
pPa3sTUYHBIMU CTIOCOO0AMU; HCIOIB30BaTh Tpadbl MPU PEIICHUH
3aaq




YMeHue onepupoBaTh MOHSATUSIMU: HATypaJIbHOE YHCIO, LETIO0e
YUCJIO, CTEMEHb C IEJbIM IOKa3aTelieM, KOPEHb HaTypaJlbHOU
CTETMEHH, CTENEHb C PAIlMOHAIBHBIM IIOKA3aTelieM, CTENEHb C
NCHCTBUTEIBHBIM TIOKa3aTesieM, JIorapudM 4YHClia, CHHYC,
KOCHHYC Y TAHT'€HC MTPOU3BOJILHOTO YHCIIA, OCTATOK MO MO/TYJIIO,
palMoOHAIbHOE YHUCJIO, HMPPAUOHAIBHOE YHUCIO, MHOXECTBA
HaTypalbHBIX, LIEJIBIX, PAIMOHATBHBIX, JTEUCTBUTEIbHBIX YHCE,
YMEHHUE MCIIOJIb30BaTh MPU3HAKU JICIMMOCTH, HAWMMEHbIIHMA
OOIMIA JeuTeIh M HaWMMeEHbIllee 00IIee KpaTHOE, ajJropuTM
EBkuaa mpu pelieHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMM CHUCTEMaMHU CYHUCJICHUS, YMCHHUE BBIMIOJIHATH
BBHIYMCJICHUE 3HAYEHWM U TIpeoOpa3oBaHUsl BBIPAKEHUH CO
CTeNeHs MU U JiorapudmMamu, TmpeoOpa3oBaHus JAPOOHO-
palMoHaIbHbIX BBIPAXKEHUI; YMEHHE OIEepUPOBATH

MMOHATHSIMU: ITOCJIEAOBATEILHOCTD,
apudmMeTHYecKass MPOrpeccHsi, TeOMETpPUYECKas Iporpeccus,
OECKOHEUHO yOBbIBaIOIlasi T€OMETpUUECKasi MPOrpeccus; YMEHHE
3aJlaBaTh IIOCJICAOBATEILHOCTH, B TOM 4YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh MOHATHUIMU:
KOMIUIEKCHOE 4YHUCJIO, COINpPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOIYJIb M apryMeHT KOMIUIEKCHOTO 4Hcia, ¢dopma 3alucu
KOMILUICKCHBIX YHCeN (reoMeTpruyeckasi, TPUrOHOMeTprUYecKas 1
anreOpanyeckas); yMeTb  IPOU3BOJIUTHL  apU(METHUCCKUE
NEUCTBUS C KOMIUICKCHBIMU YHCJIaMU; MPUBOIUTH MPUMEPHI
MCTI0JIb30BaHUS KOMIUIEKCHBIX YHUCEN; ONIEPUPOBATH MOHATUSIMU:
Matpuiia 2 X 2 wu 3 X 3, onpeaecnauTeab MaTpPHUIIbI,
FEOMETPUYECKUIN CMBICI ONPEASTUTENS

YMeHue OIepupoOBaTh MIOHATUSAMMU: palMoOHaIbHbIE,
ppaLOHaJIbHbIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE,
nmorapu(MUYECKue,  TPUTOHOMETPUYECKHE  YpPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATH IOHATUIMU:
TOXKIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, cucremMa ypaBHEHUH 51 HEPABEHCTB,
PAaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE
peliatb ypaBHEHHMs, HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO
pa3JIM4YHBIX IPUEMOB; pELIATh YPAaBHEHUs, HEPABEHCTBA W
CUCTEMBI C IIapaMETPOM; NPUMEHATh YPaBHEHUS, HEPABEHCTBA,
X CHUCTEMBI JUIS PELICHUs MaTeMaTUYeCKUX 3a7ad W 3aaa4 U3
pa3nuYHbIX 00JacTel HAYKH U peabHOM KU3HU

YMeHue omnepupoBaTh TOHATHSMHU:  (YHKIHS, YETHOCTH
GyHKIUMA,  MEPUOAMYHOCTh  (DYHKIHMH,  OTPAHUYCHHOCTH
(GyHKIIUA, MOHOTOHHOCTh (YHKIHU, HKCTpeMyM (YHKIIHH,
HauOOJIbIIICE W  HAaWMCHbBIIEe 3HA4YCHWS (YHKOMM  Ha




MPOMEXYTKE, HempepbiBHas (YHKIUS, AaCHUMIITOTHI Trpaduka
(GyHKIIMM, TepBas W BTOpas NPOU3BOAHAS  (YHKIUH,
FEOMETPUYECKUA W (U3UYECKUH  CMBICI  IPOU3BOJIHOM,
nepBooOpa3Has, ONpPEIEICHHBbI WHTErpall; yMEHHE HAaXOAWTh
acCUMNTOTHl  Tpaduka  QyHKIMH;  yMEHHE  BBIYHUCIATH
MTPOU3BOJHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO U KOMITO3HIIMH
(YHKIMI, HAXOIUTh YypaBHEHHWE KacaTelbHOW K Tpauky
(yHKIMM; yMEHHE HaXOAWTh MPOU3BOAHBIE 3SJIEMEHTAPHBIX
(yHKIMI;  yMEHHME  HUCIHOJB30BaTh  IPOU3BOJAHYIO IS
MCCIIeJOBaHMsl (PYHKIMNA, HAXOAUTh HAaUOOJbIINE U HAUMEHbILINE
3HaueHUs (QYHKIUI; CTPOUTh Tpa@UKd MHOTOUYIEHOB C
MCIIOJIb30BAaHUEM  allapaTa  MaTEMaTU4YECKOIO  aHalu3a;
OPUMEHATh TMPOU3BOJHYIO JUIA HAXOXICHUSA HAWIyYILero
pelieHrsT B MPUKIAOHBIX, B TOM YHUCJIE€ COLMAIbHO-
PKOHOMHUYECKUX U (PU3MYECKUX 3a/1avax; HAXOJUTh IUIOMIANA U
00beMBI (pUTyp C MOMOILIBIO MHTErpalia; MPUBOJIUTH MPUMEPHI
MaTeMaTUYECKOTO MOJEIUPOBAHUS C IIOMOILBIO
G depeHnnanbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK (PyHKIMH, OOpaTHAs
(yHKUMA, KOMIO3UUMA  (QYHKUMNA, JUHEHHas  (QyHKUUA,
KBaJpaTuyHas (yHKUWSA, palMOHaiIbHAs (PYHKUUS, CTEIEHHAs
(yHKUMS,  TPUTOHOMETpHYECKHE  (YHKLUH, oOpaTHbIe
TPUTOHOMETPHUUYECKHE GyHKUINH, MoKa3aTesbHasl U
nmorapupmMuyeckass (QyHKUMWA; YMEHHUE CTPOUTH Tpaduku
M3YYEHHBIX (DYHKIIHMM, BBIMOIHATH MpeoOpa3oBaHus rpaduKoB
(yHKIMI, ncnosib30BaTh IpaduKu ISl U3yUEHUsS] MPOIIECCOB U
3aBUCHUMOCTEH, MpU pEIIeHUH 3aJad U3 JAPYrux Yy4deOHbIX
pEeIMETOB U 33aJa4 U3 peaibHOM >KM3HH; BbIpaxaTh (HOpMyIaMu
3aBHCHUMOCTH MEXIy BEJIMYMHAMHU; HCIOJb30BaTh CBOMCTBAa U
rpagukd QYHKIMA I pellieHus ypaBHEHUH, HEPABEHCTB H
3ajad  C MapaMeTpaMu; HW300pakaTb Ha KOOPJMHATHOMN
IJIOCKOCTA MHOXECTBA PEIICHUN YPAaBHEHUM, HEPABEHCTB U MX
CUCTEM

'YMeHue pemaTh TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOUEHTHI, JOJU U YaCTH, Ha JBUXKEHUE, pabOTy, CTOUMOCTh
TOBApOB M YCIyT, HAJOTH, 3aJauyd W3 OOJACTH YMpPaBIICHUS
JTMYHBIMUA U CEMEMHBIMU (PUHAHCAMU); COCTABJISATh BbIPAXKECHMUS,
YPaBHEHMS, HEPABEHCTBA M HUX CUCTEMBI IO YCIOBUIO 3aayH,
MCCIIEI0BATh IIOJIyYE€HHOE peuieHue 51 OLICHUBATH
MpaBAONOJO0OHOCTh  pE3yJbTaTOB; YMEHHE  MOJEIUPOBATH
peaJbHbIE CUTyallUM Ha S3bIKE MAaTE€MaTHKH; COCTABIIATH
BBIDO)KCHMS, ypPaBHEHHUS, HEPABEHCTBA W MX CHUCTEMBI 11O
YCIOBHIO 3aJa4M, WCCIEN0BAaTh IIOCTPOCHHBIE MOJEINA C




MCIOJb30BAHUEM  ammapara  anreOpbl, HUHTEPIPETUPOBATH
MOJIyYEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUAMHU: CpeaHEe apu(pMETHUECKOE,
MeIuaHa, HauOoJIblllee M HAUMEHbLIEE 3HAYEHHs, pa3zMax,
nUcnepcHsi, CTaHAApTHOE OTKJIOHEHUE YHCIOBOrO Habopa;
YMEHHE  U3BJIE€KaTh,  HMHTEPHPETUPOBATH  HHGPOPMAIHIO,
Mpe/ICTaBJICHHYI0O B Tabnmumax, Ha Jauarpammax, rpadukax,
OTPAKAIOLIYI0 CBOWCTBA pPEAJIBHBIX IPOLECCOB U SBJICHUM;
MPEACTABIATh MH(POPMALUIO C MOMOIIBIO TAOIUI U AUArpaMM;
MCCIIENOBAaTh CTAaTUCTHUYECKHWE JaHHbIE, B TOM YHCIE C
NpUMEHEHUEM TpaUuecKUX METOJOB U AJIEKTPOHHBIX CPEJCTB;
rpa@uyeckd  UCCIEeIOBaTh COBMECTHbIE  HAONIOACHHUS  C
[IOMOILIBIO TUarpaMM pacCeUBaHUs U JIMHEWHOU perpeccuu

YMeHHne OomnepupoBaTh IOHSATUAMH: CIIYYallHbIM OIBIT U
Clly4ailHO€ COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS;
YMEHUE  BBIUHUCIATH  BEPOSITHOCTH  C  HCIOJIb30BAHUEM
rpa@uueckux METO/OB; MPUMEHATH (OPMYJIbI CIOXKEHUS H
YMHOKEHUSI BEPOSITHOCTEH, (POpMYJy IOJHOW BEPOSTHOCTH,
dbopmyny bepuymnu, komOuHATOpHBIE (AaKTBI U (HOPMYIIBL;
OIICHMBATh  BEPOSTHOCTH  PEAIbHBIX  COOBITUH;  YMEHHE
OTIEpUPOBATH MOHATUSAMU: CIy4aiiHasi BEIMYMHA, pacTpeaesieHue
BEPOSATHOCTEH, MaTeMaTHYeCKOe OXUIaHHWe, ITUCIepCUs |
CTaHAAPTHOE OTKJIOHEHHE CIIy4ailHOW BEIWYMHBI, (QYHKIHUH
pacmipefieieHus] U TNIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMaJIBLHOTO paclpe/esieHnii; YMEHHE HCIIOIb30BaTh CBOMCTBA
M3YYECHHBIX pacrpeeNIeHni A pelieHus 3a1a4; 3HaKOMCTBO C
MOHATUSAMHU: 3aKOH OOJIBIIUX YHCEN, METOIbl BBIOOPOYHBIX
MCCJICIOBAHUIN;, YMEHHE TPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX 4YHCET B TPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEPUPOBATh TMOHATUSIMH: COYETaHUE,
MEepeCTaHOBKA, YUCIO COYETAHUMN, YHCIIO MEPECTaHOBOK; OMHOM
HrioTOHa; yMeHHE TPUMEHATh KOMOWHATOpPHBIE (aKThl W
pacCy>XKIeHusi NJisi pelieHusl 3a7ad; OIICHHBATh BEPOSTHOCTH
pearbHBIX COOBITHH; COCTaBISTH BEPOSTHOCTHYIO MOJENb U
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT

YMeHne onepupoBaTh MNOHATHUSIMU: TOUKA, MPsMasi, MIOCKOCTD,
[MPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJa, IUIOCKUWA YIOJI,
NBYTPAaHHBIM YrOJI, TPEXTPAaHHBIM YIroJI, CKPELIUBAIOIIUECS
MpAMBIE, MAPAUICIBHOCTh U TMEPIEHAUKYJSIPHOCTh MNPSIMBIX H
[JIOCKOCTEN, YIroJd MEXKAY HPSMBIMHM, YIOJI MEXIy NpsIMOW H
[JIOCKOCTBIO, YTOJI MEXY IIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU




N0 IUIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMU, PACCTOSHHE
MEXKJy IUIOCKOCTSMM; YMEHHE HCHOJb30BaTh IPHU PELICHUH
3ajad M3y4eHHble (aKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHUE
OLICHUBATHb pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIN C TMOMOIIBI0 TI€OMETPUYECKUX
IMOHATUM W BEJIUYMH, PEIIATh CBA3AHHBIE C HUMHU NPAKTUYECKHE
3aa4u
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YMeHue onepupoBaTh NOHATUSAMM: IUIOIAAL (UTYpBI, 00BEM
(urypsl, MHOTOTpaHHHK, PAaBUJIBHBI MHOIOIPaHHUK, CEYCHHE
MHOTOTpaHHMKa, KyO, MapajieNenure], Mpu3Ma, NUPaMUJa,
(urypa M NOBEpXHOCTh BpallleHUs, LWIMHAP, KOHYC, IIap,
chepa, miomans chepsl, MIOMALL MOBEPXHOCTH IUPAMUbI,
MpU3MbI, KOHYyCa, LWJIHHIpa, 00beM Ky0a, MpSIMOYTOJIbHOTO
napajielenuneaa, NUPaMHuIbl, TPU3MBbl, WIMHIPA, KOHYca,
mapa, pa3BepTKa MOBEPXHOCTH, CEYEHHUs KOHYca M LWIMHJPA,
napajuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUNIOCKOCTb,
Kacaromascs cdeppl, LUIMHIpPA, KOHYCa; YMEHHE CTPOUTH
CEUYEeHHE MHOTOTPaHHMKA, 1300pakaTb MHOTOIPaHHUKH, (QUTYPbI
M TIOBEPXHOCTH BpAILEHUS, HX CEYEHUs, B TOM UYHUCIE C
[IOMOILBIO JIEKTPOHHBIX CPEACTB; YMEHHUE IIPUMEHSITh CBOMCTBA
reoOMeTpUYECKUX (uUryp, caMoCTOATENbHO (POPMYIUPOBATH
ONpe/eNeHUs] M3ydyaeMbIX (UTYp, BBIABUTATh THUIOTE3bl O
CBOMCTBaX M  IIPU3HAKaX  I'€OMETPUYECKUX buryp,
00OCHOBBIBATh WJIM OINpPOBEPraTb HX; YyMEHHE MPOBOJIUTH
Kjaccu(pukanro GUryp 1mo pasivuyHbIM NPHU3HAKAM, BBITOIHSTh
HE00XO0AMMbIE TOTIOJTHUTENbHBIE TOCTPOEHUS
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YMeHue onepupoBaTh MOHATUSIMH: JIBIJKEHHE B TIPOCTPAHCTBE,
napayijieIbHbIA  MEPEHOC, CHUMMETPUSI Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MTOBOPOT, MPeoOpa30BaHKe MOI00Ms, MOJ00HBIC
(burypsl; yMeHuE pacro3HaBaTh paBHbIC U MOJ00HbBIE (PUTYPHI, B
TOM YHCJI€ B MPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BATh
FEOMETPUYECKUE OTHOIICHHUS TPHU PEHICHUH 3a/1ay; HaXOAUTh
reOMETPUYECKUE BEIWYUHBI (JIJIMHA, YTOJ, IUIOIIAIb, OOBEM)
Npy pPEIICHWH 3aJad W3 JAPYTHX YYeOHBIX MPEIMETOB W U3
pCalbHOW  KW3HHM, YMCHHE BBIYHCIATH TI'E€OMETPUYCCKUE
BeIUYMHBI  (IJIMHA, yroja, IUIOmans, oOO0BeM, IUIONIAIb
MOBEPXHOCTH), MCIOJB3YsS WU3Y4YeHHBbIC (OPMYJIBI U METOMIBI, B
TOM 4YHUCJE: IUIOMAAh TIOBEPXHOCTH THPAMHJBI, IPU3MBEI,
KOHyca, I[WIMHApA, TIuiomaas cdepel; 00beM  KyoOa,
MPSIMOYTOJIBHOTO — MapajulefienuIieia, MUPaMUAbl, TPU3MBI,
UAIUHApPA, KOHyca, Iapa; YMEHHE HaXOAUTh OTHOIICHUE

00BEMOB TTOTOOHBIX QUTYP
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YMeHne onepupoBaTh NOHATUSMH: IPAMOYTOJbHAS CHCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEACHNE BEKTOPA HA YHCIIO, PA3JIOKECHUE
BEKTOpa MO 0a3ucy, CKaJsipHOE IMPOU3BEACHUE, BEKTOPHOE
[MPOU3BEICHUE, YTOJ MEXKIY BEKTOPaMH; YMEHHUE HCIOJb30BaTh
BEKTOPHBIA W KOOPAWHATHBIA  METOJI ISl PEIICHUSA
rEOMETPUYECKUX 3a/1a4 U 3aa4 IPyTUX YYEOHBIX MPEAMETOB
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YMeHue BBIOMPaTh MOIXOIANIANA METOM IS PEIICHUs 3aJadu;
MOHUMAHUE 3HAYMMOCTH MATEMATHKHA B U3YYEHUU MPUPOIHBIX
1 OOIIECTBEHHBIX MPOLIECCOB U SBJICHHM; YMEHUE PACIIO3HABAThH
POSIBJICHUE 3aKOHOB MAaTEMAaTHKA B MCKYCCTBE, YMEHHUE
[IPUBOJIUTH IPUMEPHI MATEMATUUYECKUX OTKPBITUN POCCUNCKON U
MHUPOBOU MaTeMaTUYECKOU HAYKH

IlepeueHb 31EMEHTOB coAepkaHus, nposepsemMbix Ha EI'D o

MaTeMaTHKe
Kon [TpoBepsiemMblii 37I€MEHT COAECPKAHMS
1  Yucna u BeIUUCICHUS

1.1 |HarypanbHble u nensie yucia. [Ipu3Haku 1eIMMOCTH HEbIX YUCe

1.2 |PammonambHble uymcia. OOBIKHOBEHHBICE U JACCSITHYHBIC JIPOOH,
MPOIIEHTHI, 0ECKOHEUHBIE MEPUOIUUECKUE APOOH

1.3 |Apudmernueckuii KOpeHb HaTypainbHOW creneHu. JleiictBus ¢
apu(PMETHICCKUMH KOPHSIMH HATyPaJTbHON CTETICHU

14 |Cremenp ¢ 1enpIM mokasareneM. CrTelneHp ¢  paluoOHAIbHBIM
rokazarteneM. CBOMCTBA CTEIIEHU

15 |CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC, apKTAaHT€HC YMCJIOBOTO apryMEHTa

1.6 Ulorapudm uncna. JlecaTHuHbIC U HATypaTbHBIC JIOTAPHPMBI

1.7 |[deiicTBUTENbHBIE  uHcla.  ApudMeTHuecKHMe  OMNepalud  C
NCHCTBUTEILHBIMU YKCIaMH. [IpuOavmKkeHHBIC BBIUMCICHUS, TTpaBUja
OKPYTJICHHS, MPUKHJIKA U OLICHKA pe3yJIbTaTa BEIYMCIICHUN

1.8 [IpeobpazoBanme BhIpaKEHUI

1.9 KowmmiekcHbie yncna




YpaBHEHUS U HEPABEHCTBA

2.1 |lensle u ApoOHO-pAIIMOHATIEHBIC YPaBHEHUS

2.2 HppanuoHanbHbIC YpaBHEHUS

2.3 [TpuroHoMeTpuUueCKHe YpaBHCHUS

2.4  [loxazarenbHbIE U JTOrapu(PMUUECKUE YPABHEHUS

2.5 |lenpie u qpoOHO-paITMOHATHHBIC HEPABEHCTBA

2.6 |HppanuoHaabHble HEPAaBEHCTBA

2.7  [loxazarenbHble U JJOrapu(pMUIECKUE HEPABEHCTBA

2.8 [IpuroHoMeTpUyYeCKHE HEPABEHCTBA

2.9 |CucreMbl ¥ COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB

2.10 |YpaBHeHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMU

2.11 Marpuna cuctemsl JIMHEHHBIX yYpaBHEeHUH. OnpeaennuTenb MaTpUIbl

3 | @yHknu# u rpaduKu

3.1 | @ysknus, cnocodsl 3ananus Qynkuun. ['padux Gynkuuu. Bzaumuo
oOpaTtHbie (pyHKIMH. YeTHble U HeueTHble pyHKIMU. [lepuoanueckue
byHKIMH

3.2 |O6macte ompeneieHUss W MHOXXECTBO 3HaueHWd QyHkumu. Hymm
byHKIUU. [IpomexyTku 3HAKOIIOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (QYHKIUH. MakcuMymMbl U MHHUMYMBI (YHKIUH.
HawnOoubiiiee 1 HauMeHblee 3HauyeHue GyHKIIUMA Ha TPOMEKYTKE

3.3 [CremeHHas (yHKIHs C HaTypajdbHBIM H IEJBIM IMOKazareieMm. Ee
cBoiicTBa U rpaduk. CBolcTBa U rpauK KOPHS N-Oi CTENEHU

3.4 [Tpuronomerpuueckue GyHKINUU, UX CBONCTBA U rpapuKu

3.5 [[lokazatenbHass u JjorapudMudeckas (QYHKIMH, WX CBOWCTBA U
rpauKu

3.6 [Toukum paspeiBa. Acumnrorsl TpadukoB ¢GyHkuuid. CpoiicTBa
(YHKIIM, HEMPEPHIBHBIX HAa OTPE3KE

3.7 [[locnemoBaTeabHOCTH, CIIOCOOBI 3aJaHUS MMOCISI0BATEIILHOCTEN

3.8 |Apudmernueckas u reoMmerpuueckas mnporpeccun. Dopmyna

CJIOKHBIX ITPOLICHTOB




Hauganma MaTeMaTH4eCKOIro aHajin3a

4.1 [[IpousBonHas ¢pyHkumu. [[pon3BoaHbIE AI€eMEHTAPHBIX (YHKITHIA
4.2 |[IpumeHeHWe TPOU3ZBOJHOM K  HCCIENOBAaHUIO (YHKIMH Ha
MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoknenue HauOONIbLIIETO WU
HAMMEHBIIIETO 3HAUCHUs (PYHKIIUU HA OTPE3KE
4.3 [[IepBooOpasnas. MaTerpan
5  |MHoOXecTBa U JIOTUKA
5.1 |MHoxecTBO, omnepaluy HajJ MHOKecTBaMu. Jlmarpammel Diinepa -
Benna
5.2 loruka
6  |BepoATHOCTH M CTAaTUCTHKA
6.1 |OnwucarenbHas CTaTUCTUKA
6.2 |BeposiTHOCTB
6.3 [Kombunatopuka
7 [leomerpus
7.1 |®urypsl Ha MIIOCKOCTH
7.2  |[IpssMble ¥ TUTOCKOCTH B TIPOCTPAHCTBE
7.3 |MHOrOrpaHHUKU
7.4 [Tena v MOBEPXHOCTHU BpalllCHUs
7.5 |[KoopaumHaThl U BEKTOPHI
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