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INOACHUTEJIbBHAS 3AIINCKA

PaGouass mporpamma yuyeOHOro Kypca «AJjredépa M Hayaja MaTeMaTHYeCKOro
aHajau3a» 0a3oBoro ypoBHs g oOywaromuxcs 10 —11 kmaccoB pa3paboraHa Ha OCHOBE
@DenepanbHOTO  TOCYIApPCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAApPTa  CPEOHEro  OOIIero
oOpa3oBaHusi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEOBIBISIEMBIX K
MaTeMaTUYecKoMy O0O0pa3oBaHUIO, W TpaaulUil poccuiickoro oOpa3oBanus. Peanmzanus
mporpamMmaI ob0ecreynBaeT OBJIAACHUC KIIFOUYCBBIMHU KOMIICTCHUUAMU, COCTABIIAOIINMHA OCHOBY
JUIS  CaMOpa3BUTHS W  HEMPEPHIBHOIO OOpa30BaHMs, LEJIOCTHOCTh OOMIEKYIBTYpHOTO,
JIMYHOCTHOI'O U MO3HABATCIILHOI'O pa3BUTUA JIMYHOCTHU OGy‘-IaIOH_II/IXCSI.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOIO aHAIM3a» SIBISETCS OJHUM U3 Hamboiee
3HaYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YaluXcsi Ha YpOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB WH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax paHHOTrO Kypca yyaiiuecs OBJIaJIeBal0T YHUBEPCAIbHBIM 3bIKOM COBPEMEHHOM HAayKH,
KOTOpas (hOpMyJIHpPYET CBOU AOCTHIKEHHsI B MaTeMaTH4ecKoi (opme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOrO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICHIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH, TIOHUMAaHHUS OCHOBHBIX TEHJEHUUI
HSKOHOMHUKH U OOLECTBEHHOW HU3HU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XM3HU. B Toxe
BpeMs OBJIa/IeHUE a0CTPaKTHBIMHU U JIOTUYECKU CTPOIMMM MaTeMaTHYECKUMH KOHCTPYKLHSMHU
pa3BUBaeT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb YTBEPXKACHUS,
UCIIOJIb30BaTh 0000IlleHNe U KOHKPETH3alUio, adCTparupoBaHHWE U aHAJOrHI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MbIIUICHHE. B Xo1e n3ydeHus anreOpbl U Hadajl MaTeMaTU4eCKOro
aHaju3a B CTaplLICH LIKOJE ydalluecs MOJYy4aroT HOBBIM ONBIT pEeIIeHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITENIbHOTO ~ TOCTPOEHUS MaTeMaTU4YeCKMX MOJENel  pealbHbIX CUTyaUud U
UHTEPIIPETAlUd  [OJIYUEHHBIX pELIEHUH, 3HaKOMSTCS C MpUMepaMUu MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NIPUPOJE, HAyKE M B HMCKYCCTBE, C BBIIAIOIIMMUCA MaTEeMaTHYECKUMU
OTKPBITUSAMH U UX aBTOPAMH.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATENBHBIM MOTEHIUAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHbI MaTepuai, CoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeTbHOCTH, TpeOyromeld caMOoCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIbHOM KOHIEHTpallud BHUMAHUS M OTBETCTBEHHOCTH 32
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronukn oOydeHus anreOpe M HadalaaM MaTeMaTH4YeCKOrO aHaJIN3a JICXKHUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUs.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTHYeCKOro aHaJlN3a» BKIIIOYAET CIIeTyolue
coJlep)KaTebHO-METOANYeCcKre JUHUM: «Uucna U BelUUCIHEHUS», «DyHKuMu U rpaduxmm»,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTndeckoro aHanausa», «MHOXKECTBAa U JOTHKay.
Bce ocHOBHBIE cOmepKAaTEIbHO-METOJANYECKUE JIMHUU HM3Y4YalOTCS HA MPOTSKEHUHM JBYX JIET
o0y4yeHHs B cTapliei HIKoJe, eCTECTBEHHO IOMOJHsIS ApYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMU TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJBKY
o0benuHsieT B cebe coJep)KaHHE HECKOJbKHUX MaTeMaTUYecKuX JUCLMIUIMH: airedpa,
TPUTOHOMETPHSI, MATEMaTUUYECKUI aHaIN3, TEOPHUsI MHOXKeCTB U Ap. 1o Mepe Toro kak ydamuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYeCKHM allaparoM, y HHUX [OCIelI0BaTeIbHO



dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYEeCKYI0 MOJENb peallbHOMN
CUTYalluM, MPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHau3a», IS PEIIeHUS CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajaduu, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YIIbTAT.

CogepxxarenpHO-MeTOIMUYECKass  JUHUSA — «Yucna W BBIYMCIIEHUS» — 3aBEpIIAECT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIUX B Ce0sl MCIIOJIB30BAHHE PA3IUYHBIX (POpPM 3amucu
JEMCTBUTENIBHOTO YHUCJIA, YMEHHE pALMOHAIIBHO BBINOJIHATh JACHCTBUS C HHUMH, J€laTh
OPUKHUIKY, OIIGHWBaTh pe3ynbTar. OOydaromecs TMOJNy4arOT HAaBBIKM —HPUOIMIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAHHBIMH B CTaHIAPTHOH Qopme,
MCII0JIb30BAaHNS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIOBBIX BBIPAXKEHUM.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUU BCEro OOydeHHs B
CTapuIeil IIKOJIe, IIOCKOJIBKY B KaXIOM pas3zeiie IpOorpaMMbl IPEAYCMOTPEHO pELICHHUE
COOTBETCTBYIOIIMX 3a7a4. OOyyaromuecs OBIaAeBAIOT Pa3IMYHBIMU METOIaMU PEIICHUS LIETIbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTaPUPMUUECKUX U TPUTOHOMETPUUYECKHIX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe yMEHUs UCIIONb3YIOTCSA MIPU MCCIIEJOBAaHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/7ad M 3aJady Ha HaxX0XJEHue
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKECHMM, a Takke
BBIPQXEHUM, coJepKalMX cTeneHu u jorapudmsl. brnarogaps usyueHuro anreOpanueckoro
MaTepuaia MpoUCXOIUT JalbHENIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopMamu, TpeacTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxaTenbHo-MeToANYeCKast TUHUSA «DYHKIMU U TpaQUKU» TECHO NeperuieTaeTcs ¢
JPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3ydeHuss wmarepuana. V3ydueHwe CTENEeHHOH, TMOKa3aTeNbHOW, JIorapuPMUUecKkorl u
TPUTOHOMETPUUECKUX (PYHKUUNA, MX CBOWCTB M TIpaUKOB, HUCHOJIb30BaHUE (DYHKUMHA Ams
peleHns 3agad U3 APYruX y4eOHBIX MPEIMETOB M PealbHOM KHM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu sToM Gosblioe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIIEIOBaTh IOJyYeHHble (YHKIMH, CTPOUTh HX TIpaduKH.
Matepuan 53TOH coAepXkKaTeIpHOW JIMHUM HALEJEH Ha pa3BUTUE YMEHUM W HaBBIKOB,
NO3BOJISIOIINX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHoi  (opme:
aHAJUTUYECKOM, Trpadudeckoil u cioBecHOWM. FEro wu3ydeHue crnocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTM K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIOJIb30BAHUIO aHAJTIOTHH.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTU4eCKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHbBIX 00yJaroummcs, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTb MCCIIEZIOBATh U CTPOUTH I'paduku QyHKIH, ONpenesTh ux
HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMAAN (GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHHSI MaTeMaTHUYECKUX MOJIeJe peaJbHBIX CUTyallui, HaXO0XKIeHUS
HAWIy4Ilero penieHus B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3a/ayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,



(OpMabHO-JIOTMYECKOT0 U KPEATUBHOTO MBINUIEHUS, (POPMUPOBAHUIO YMEHUH pPacCIO3HABATH
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuaromuecss y3HAIOT O
BBIIAIOIUXCST pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAyKH, M HX
aBTOpax.

CopepxaTenpHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM IOCBSIICHA
3JIEMEHTaM TEOPUHU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE IIPECTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE pasleibl MAaTeMATHKM M €€ IPWIOKECHHWH, OHU CBS3BIBAIOT DPa3HblE MaTeMaTHYECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXXHO IaTh BO3MOXHOCTb UIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTeMAaTHKUM U HCIHOJb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTEMaTUYECKOr0 aHAIM3a» HNPUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MOJIeJIeN peasIbHbIX CUTYalUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO amnmapara aareopsl U
MaTEMaTUYECKOT0 aHajlh3a M MHTEPHpPETAalud IOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIJIETEHBl B KaXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIB3YETCS U1 pEeLIeHUs TPUKIAIHBIX 3a1ad. [Ipy penienny peanbHbIX IPAKTHYECKUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BATh AHAIOTHIO, 0000mIaTh M KOHKPETH3HPOBATH MPOOIIEMY.
JlesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ad OpraHu3yeTrcs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOTO aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IU1aHe Ha M3yYeHHUe Kypca aJireOpbl M Hayajl MaTeMaTUYecKOro aHajk3a Ha 6a30BOM
ypoBHE OoTBOJIUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hegenmo B 11 kimacce, Bcero 3a Ba
roja ooyuyenus — 170 gacos.

Pabouasi mnporpamma yuyeOHoro kypca «['eomerpus» 0a30BOro ypoBHS MJis
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOrO TOCYJAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAAapTa CpEeAHero oOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUI, MNPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TpPaauLUN
poccuiickoro obpaszoBanus. Peanm3aius mporpaMMbl 00ecreYrBaeT OBIAJCHHE KIIOYEBBIMU
KOMIETSHIIMSIMH, COCTABJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUSL U HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHS JIMYHOCTH
o0ydJaronuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U TPEIMETHBIX pPE3yJIbTaTOB
0o0ydeHHs T€OMETPUM B HANPABJIEHUU JIMYHOCTHOTO Pa3BUTHUS OOydaromuxcs, GpopMHUpoBaHUS
(YHKIMOHATIBHONM MaTeMaTU4ecKOH TPaMOTHOCTH, H3YYEHHs IPYTUX Y4eOHBIX IMCLUIUIMH.
PazButue y oOydarommuxcs NpaBUIBHBIX TPEACTABICHUH O CYIIHOCTH U TPOUCXOKICHUU
FeOMETPUUECKUX a0CTPaKIIUK, COOTHOIIEHUU PEAIbHOTO U HJEAIbHOTO, XapaKTepe OTpa’KeHUus
MaTEeMaTH4YeCKOW HAyKOM SIBIEHWW M MPOLIECCOB PEAIBHOTO MHMPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOr0 MOJCIHMPOBAHUS B HAy4YHOM IIO3HAHUHM U B IIPAKTHUKE



CHOCOOCTBYET (HOPMHPOBAHMIO HAyYHOTO MHPOBO33PCHUS YUYAIIMXCS, a TaKKe KadyecTB
MBIIIJIICHHUA, HCOGXO,Z[I/IMBIX IJIg aganTalii B COBpEMCHHOM OGH.IGCTBC.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEr0 OO0IIero
o0pa3oBaHUs, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOH HaINpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYEMOEe NpPU H3YYCHHU OOYYAIOUIUMHCS HOHSATHIHHBIX
OCHOB TCOMCTpHHM H TMOCTPOCHUH MLCIIOYKU JIOTHYCCKUX yTBep)KI[eHHfI B XOJAC pClICHUA
TCOMETPUYCCKUX 3a/iad, YMCHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 3aj7ad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
bu3uKy.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsiXx JesTeIbHOCTH 4YeioBeka. OpHeHTalus 4YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hopMa OTPaKEHHUS OKPYKAIIIETO MUpA,
YCIOBHE YCHEIIHOTO TIO3HAHUS M AKTHUBHOTO  MPeoOpa3oBaHHA  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUAbI YI€OHOH U TPYIOBOM
NESITEIIBHOCTH, SIBJISICTCS OJHUM M3 MPO(ECCHOHAIBHO BaKHBIX KA4eCTB, MMO3TOMY aKTyalbHa
3ajauya GOPMHUPOBAHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTU
06pa3H0r0 MBIIIJICHUSA — CYHIICECTBCHHOI'0O KOMIIOHCHTAa B IIOAIOTOBKE K HpaKTquCKOﬁ
ACATCIIBHOCTH 110 MHOTYUM HAIIPpaBJICHUAM.

Llenb ocBOeHMsI TporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM ypOBHE 00yUCHHSI
— 00meo0pazoBaTeIbHOE M OOLICKYJIBTYPHOE pPa3BUTHE OOYYAIOIIUXCS 4Yepe3 oOecreueHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I N HUCIOJIB30BAHUSA CHCTCMATHYCCKUX T'COMETPUUCCKHUX 3HaHUN U
JeMCTBUH, CIeU(UIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEUTHOTO TIPOIOJDKCHUSI 00pa30BaHus MO
CHEUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[IporpamMa mo reoMeTpuu Ha 0a30BOM YPOBHE NpEAHA3HAYCHA JUIS OOYYAIOIIMXCS
CpCI[HeI\/JI IIKOJIBbI, HE HUCIIBITBIBABIINX 3HAYUTCIIBbHBIX 3any,I[HeHPIﬁ Ha YpPOBHC OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHMsI, CBS3aHHBIE CO CHEIM(UKON Te€OMETPUM U HEOOXOIUMbIE IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
Oosee rIyOOKO, €CIT B JaJIbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPHUIECKUX 3HAHUSIX B
npohecCuOHANBHON e TENbHOCTH.

JlocTikeHue el OCBOEHUS MPOrpaMMbl 00€CIIeUnBaCTCs PELIEHUEM COOTBETCTBYIOIINX
3aad. [IpuoputeTHpIMU 3a1auaMi OCBOEHHUS Kypca «[ eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

e (QopmupoBaHUE TPEACTABICHUS O TEOMETPHH KaK YacTH MHUPOBOH KYIbTYphl H

OCO3HaAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUs Kak o
BaXXHEUIIINX MaTeMaTHYECKUX MOZCIIAX, MO3BOJAIOIIUX OIMMCBIBATDL U U3YyYaTh PA3HLIC
SIBIICHHUSI OKPY’KAIOLIETO MUPA;

e (dopMHpOBaHHE YMEHHS pAClO3HaBaTh HAa YepTekaxX, MOJEISAX U B PEaTbHOM MHpPE
MHOTOTPaHHHKH U TeJla BPaIlCHHUS,

e OBJIQJICHWE METO/JaMH pEUICHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKEHHSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSITUSIMH O MHOTOIPDAaHHUKAX U
Teax BpalleHUsI U UX OCHOBHBIMH CBOHCTBAMU;



® OBJAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOJAMTHL  HECIOXHBIE JOKa3aTellbHble  pAacCyXkJE€HHUS B  XOJ€  pEeLICHUS
CTEPEOMETPUUYECKUX 3aJ1a4 U 3aJ1a4 C MIPAKTUUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKHMX CIOCOOHOCTEH  OOydarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUM, KPUTUUHOCTH MBILIICHUS;

e (QopmupoBanue (QyHKIHMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUH: YMEHHE
pacro3HaBaTh MPOSIBIICHUS TEOMETPUICCKUX MMOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HEHHBIX CUTYallUSX W TMPH HU3YUYEHUU IPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynupoBaTh UX Ha S3bIKE
FeOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIENH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKHI ammapar s penieHusl MPaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
MHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YIIbTAThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbI SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUU
B Hayaje ero M3y4yeHUs 3ajay, pellaeMblX Ha YpOBHE HHTYUTHBHOIO T[IO3HAaHUA, U
onpeaenéHHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBINIJICHUS, CTUMYJIHUPYET NPOTEKAHHUE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMYy U3yUCHHIO TIPEMETA.

[Ipenmourenue oOTHAETCS HATMATHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO €CTh
TEOPETHUYECKUE 3HAHUSI HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTUUECKOM
NeATeTbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX TMPEJCTABICHUNW Yy y4alluxcsi B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET peIlleHus 3a/a4 Ha CO3[JaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPHpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOJUTCS C
OTIOpPOI Ha HATJIAIHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCJIOBUSX OTBJICYCHHS OT HATJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOIHOTO COJICP KAHMUSI.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kiaccax:
«MHororpanHukny», «lIpsMble U MJIOCKOCTU B MPOCTPAHCTBEY, «Tena Bpamienus», «BekTopsl u
KOOPJIMHATHI B MPOCTPAHCTBE». DOPMUPOBAHKE JJOTUUECKUX YMEHUN pacipeieisieTCss He TOIbKO
MO COJAEp)KaTeIbHbIM JIMHUSIM, HO M TO rojJaM OOy4YeHHsT Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Cogepxanrie 0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboyeil mporpaMMsbl, pacipeieIEHHBIM 110 TofaM 00y4eHHsl, CTPYKTYPUPOBAaHO TaKUM 00pa3om,
yTOOBI ~ OBNAJICHUE TEOMETPHUYECKUMHU  TIOHSATHUSIMA W HaBBIKAMH  OCYIIECTBIISUIOCH
MOCNEOBATENbHO M MOCTYHATEeNbHO, C COONIOJIEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUYECKHX MPEACTABICHUI 00yJarommxcs,
pactupsisi U yrinyOssist e€, o0pa3yst IpOoYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun oTBoAUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B Hegemto B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHbIX yaca.

PaGouasi nporpamma yue0HOro kKypca «BeposiTHOCTBh M CTATHCTHKA» 0230BOTO YPOBHS
st ooygarormxest 10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepanibHOrO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAapTa CpeaHero ooOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUI, MPEABABIAEMBIX K MaTeMaTHYEeCKOMY OOpa30BaHUIO, U TpPaauLUi
poccuiickoro obpaszoBanus. Peanmm3aius mporpaMMbl 00ecleYrBaeT OBIAJCHHE KIFOYEBBIMU
KOMIIETSHIIMSIMH, COCTABJISIONIMMHI OCHOBY JUISI CAMOPAa3BUTHS M HEMPEPBIBHOTO OOpa30BaHUSA,



I[EJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHS JIMYHOCTH
o0yJaromuxcs.

NEJA N3YYEHHUSA YYEBHOI'O KYPCA

Y4eOnblil Kypc «BeposATHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHSI SBIISCTCS MPOIOJDKCHHEM
U DPa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOTO YpPOBHS OCHOBHOW mIKOJIBL. Kypc
npenHasHaueH Ui GOPMUPOBAHUS Y OOYUAIOIIUXCS CTATUCTHYECKON KYJIbTYPhl U MOHUMaHUS
pOJIM TEOPUM BEPOSITHOCTEM KaK MaTeMaTHYECKOrO WHCTPYMEHTA IJId M3Y4YEHUs CIIydalHbIX
coObITUH, BenWYMH U TporeccoB. [Ipu wm3ydeHnm Kypca oOoOramiaroTCs MpeacTaBICHUS
yUYaIlIUXCs O METO/IaX MCCIIEIOBAHUS U3MEHYMBOTO MHPA, Pa3BUBACTCS MOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTH MaTEeMaTHYECKUX METOJOB TMO3HAHHS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PECHHUSI.

ConepkaHre Kypca HaIlpaBJICHO Ha 3aKPEIUICHUE 3HAHWM, MOJTYYEHHBIX MPU HM3YyYECHHH
Kypca OCHOBHOM WIKOJbl M Ha pa3BUTHE IMPEIACTABICHUN O CIyYalHbIX BEJIMYMHAX U
B3aUMOCBSI3SIX MEXAY HHMMH Ha BaXKHBIX IPUMEpPax, CIOKETbl KOTOPHIX MOYEPIHYTHl U3
OKPY’KaIOILIET0 MUPA.

B cooTBeTCTBUM € yKa3aHHBIMHU LIENISIMU B CTPYKTYype y4eOHOro Kypca «BeposaTHOCTH u
CTAaTUCTUKA» CpPEIHEW IIKOJIbl Ha 0a30BOM YPOBHE BBIICJICHBI CIIEAYIONIHE OCHOBHBIC
conepkarenbable JTMHUK: «CrydaitHeie COOBITHS M BEpOsSTHOCTHY», «CiydaliHbIe BETUYHHBI U
3aKOH OOJIBIIIUX YHCEI.

Baxnyio uacTh Kypca 3aHUMaeT H3y4eHHE TEeOMETPUYECKOro U OHMHOMHAIBHOIO
pacripeiciecHuii W 3HAKOMCTBO C HMX HENPEPHIBHBIMU aHAJIOraMU — TOKa3aTeIbHbIM H
HOPMAaJIbHBIM PacHpe/IeICHUSIMU.

Copepxanne nuHuu «CiydailHble COOBITUS U BEPOSITHOCTH» CIY>)KUT OCHOBOM st
dbopMupOBaHUA TMPEACTABICHUI O pacHpelNeeHUH BEPOSTHOCTEH MeXAYy 3HAYCHUSIMU
CIIy4yalHBIX BEJIMYHH, a TAKXKE 3Ta JIMHKUS HeoOXoauma Kak 0asa Jisi U3y4eHHUs 3aKoHa OO0JIbIINX
yucen — (PyHIAaMEHTaJIbHOTO 3aKOHA, JEUCTBYIOIIETO B MPUPOAEC M OOIIECTBE M HMEIOIIETO
MaTematuueckyro  ¢opmanuzanuto. Cam  3akOH  OOJNBIIMX  YWCEN  Mpeasiaraercs B
03HAKOMUTENBHOU (popMe ¢ MUHUMAIBHBIM HCIOIH30BaHUEM MaTeMaTH4eCKOro (hopMamu3ma.

TeMbl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMUA BEIUYMHAMU, aKIIEHTUPYIOT BHUMAaHUE
IIKOJTPHUKOB HAa ONHCAHWUM W W3YYEHUHW CIyYalHBIX SIBIEHUW C TOMOIIBIO HEMPEPBIBHBIX
¢dbyakuuii. OCHOBHOE BHUMAaHHUE yJEIAETCs MOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIpeeICHHIM,
Opy 3TOM TMPEANONaraeTcsi O3HAKOMHUTENbHOE H3yueHHEe Marepuana 0e3 JI0Ka3aTelIbCTB
MPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJTIAHE

Ha HN3YUCHUC KYypCa ((BepO}ITHOCTB M CTaTHCTUKa» Ha 0a30BOM YPOBHE OTBOOAUTCA 1 yac B
HCACIIO B TCUCHUC KAXXJI0T0 IrojJa O6y‘IeHI/I${, BCero 68 y‘le6HBIX qacCoB.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC

Yucia ¥ BbIYMCICHHUA

Panponanehele uncia. OOBIKHOBEHHbIE M JI€CATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PalyoHalbHble U MppalMOHANbHbIE uucia. Apudmerndeckue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BHIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenb ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3anUcH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxofsmedl QGopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaibHOW cTemeHu. JlefictBus ¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEO0OpPaA30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIBL.

VpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHcTBO, pemieHue HepaBeHCTBAa. Merton
WUHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemrenne nppaniuoOHaIBHBIX YPaBHEHUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHMX 3aj1ad U 3aj1ad U3
pa3InYHbIX 00J1acTe HAyKU U pealbHOW KHU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOs! 3aganus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢pynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3zareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHSI N-0W CTENEHH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHMsl  IOcieoBaTeabHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUecKON MpOTrpecCcuu.
dopMyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccuu JUisl PEIICHMs PEabHBIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, oneparniu Haja MHOxecTBamu. lnarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OMMCaHUsl peajbHbIX IPOLECCOB W SIBICHUMW, NpHU
pelIeHnN 3a1a4 U3 IpYTuX y4eOHbIX MPEIMETOB.



Omnpenenenue, Teopema, CICICTBUE, T0OKA3ATEIbCTBO.

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
cKpelmuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
[apaJulebHbIE IPSMBIE B IPOCTPAHCTBE; IMAPALICIBHOCTh TPEX IMPSIMBIX; I[APAJUICIBHOCTD
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojd MEXIy MNpSMBIMH B
npoctpaHcTBe.  llapamienpHOCTH  IVIOCKOCTEH:  MapajuleNibHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimue npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajuienenue;]; IoCTPOSHUE CEYSHUH.

[lepneHIUKYIApDHOCTE NPAMOM M IUIOCKOCTH: IEPHEHIOUKYJSAPHBIE IpSMBIE B
IIPOCTPAHCTBE, MpsMBbIE NApauIeIbHBIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW IEPHEHAUKYJISAPHON
IJIOCKOCTHU. YTIIbl B IPOCTPAHCTBE: YrOJ MEXKAY MIPSIMOM M IIIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JMHENHBIA Yron ABYrpaHHoro yria. I[lepneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUUs (GUIypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHINKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHOTrOrpaHHUKH

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKY; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusmMa; rpaHu
¥ OCHOBAHMS MPHU3MBI; MIPsIMast ¥ HAKIIOHHAS TPU3MBI; OOKOBAs ¥ TIOJHAS TIOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJbHBIN Napajiesienunen U ero cpoicrea. IIupamuna: N-yrompHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAasg M YyCeu€HHas MNHupaMuga. OJIEMEHTbl NpuU3Mbl MU TOUpaMuibl. [IpaBuibHbIE
MHOTOI'DAHHUKHU: TOHATHE IPABUIBHOIO MHOI'OIPAHHUKA; MPAaBWIbHAS IIPU3Ma W IIpaBUIIbHAS
nUpaMu/a; MpaBWIbHAs TPEYrojibHas MUpaMuUia U MPaBUIIbHBIA TeTpasap; Kyo. IlpeacraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’aAp M ukocadap. CedeHMs] NPU3MBI U
MAPaMU/IBL.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, NPSAMOM, MIOCKOCTH.
ONeMEHTB CUMMETPUH B IMpaMUax, NapauielenuIeax, IpaBuIbHbIX MHOTOTDAHHHKAX.

Bbruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans 6okoBoi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOI TMOBEPXHOCTH TPsSMOM mpu3Mmbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIbHON NMUpaMubl, TEOpeMa O IUIOIAAM yced€HHoM mnupamuiabl. Ilonstue o6 oOBEMe.
O0BEM nupamMusl, IPUMBIL.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXKIY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMHU TOJOOHBIX TEJI.

IIpeacTaBieHne JaHHBIX ¢ MOMOIIbLIO Tadaun U guarpamm. CpenHee apudmerndeckoe,
MenuaHa, HauOoJblllee W HaMMEHbIIee 3HAYeHHs, pa3Max, JTUCIepPCHs M CTaHAapTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB.

CrnyyaiiHple SKCIIEPUMEHTHI (OTBITBI) U CIy4aiHble COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydaitHOTO cOOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OMBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.



Onepauuu Haj COOBITHSIMH: IEepecedeHHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyra ClI0KEHUsI BEPOATHOCTEN.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBO CIIy4allHOTO JKCIIEPUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucumelie coObITHS.

KomOunaropnoe npasmiio ymHoxeHus. [lepectaHoBku u (axTopuan. Yuciao coyeTanui.
Tpeyronbuauk I[ackans. @opmyna buaoma HeroToHa.

bunapHBIN CiTydailHBIM ONBIT (MCIIBITAHUE), YCIIeX W Heyaava. He3aBucHMBIC UCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHOBITAaHUNH A0 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX HCHBITAHUIN
bepnynnu.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jluarpamma pacrpezesieHus.
[Tpumeps! pacnpenesieHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.

CreneHs ¢ palMOHAIBHBIM ITOKa3areneM. CBONCTBA CTENICHHU.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHus! M HEpaBEHCTBA

[TpeoOpa3oBaHue BRIPAKEHUHN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

ITprMepel TPUrOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiIajHbIX 3a/ad C MOMOLIbIO CHUCTEMBI
JUHENHBIX YpaBHEHUMH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH, CHUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHMYECKUX 3a1ad U
3a/1a4 U3 pa3IMyHbIX 00J1aCTe HayKu U peanibHON )KU3HHU.

DOyHKIUH U rpaduku

Oynkuus. Ilepuonnveckue  QyHkuuu. [IpoMexXyTkM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HaunOonbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u norapupmudeckas GyHKINH, X CBOHCTBA U Tpa(UKH.

Hcnonp3oBanue rpadukoB GyHKIUN AJIS peLICHUsS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepriBable GyHKIIMU. MeTOI MHTEPBAJIOB JIJIsl pEIIEHHs] HEPaBEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUIl CMBICI TPOU3BOIHOM.

[TpousBosHbIe AreMeHTapHBIX (QyHKIMHA. DOPMYIIBI HaXO0XKIEHHUS MPOU3BOAHON CyMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMmeHeHre MPOU3BOIHOM K MCCIIeI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobI1ero 1 HaMMEHbIIEro 3Ha4eHns (PyHKIMU Ha OTPE3Ke.

IIpuMeHeHHe NPOU3BOJHOM [UIl HAXOXKICHHUS HAWIYYIIErO PEIICHUS B IPUKIAJAHBIX
3ajaydax, s ONpeaesieH!sl CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Uit rpaduKkoMm.



[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.
Wuterpan, ero reoMeTpudyeckuidi M (Qu3MUecKuil cMbicia. Brplumcienue uHTErpana 1o
dbopmyne Hetorona—JleliOHuIA.

Tesa BpameHus

[{unuaaprYeckass TOBEPXHOCTh, OOpa3ylolue WINHIPUYECKOH IMOBEPXHOCTH, OCh
[WIHHIPAYECKON moBepxHOCTU. L{UIuHAp: OCHOBaHMS M OOKOBasi TOBEPXHOCTh, 00pa3yromias u
0Cb; IJIOIIaJb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW TOoBEepXHOCTH. KOHyc: OCHOBaHWME W BEpIIMHA, OOpa3yromas W OCh; ILJIOMIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOMIaIb HOBepXHOCTH chepbl. B3aumuHoe
pacmoioxeHue cepsl U TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; TUIomaas chepol.

N3o00pakeHue Te BpalieHus: Ha II0cKocTU. Pa3BEépTka HUIUMHIpA U KOHYCA.

KomOuHanmu Ten BpalieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OINMCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPaIlleHUS.

[Torsitie 00 o0béMe. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactBus u3 He€. O0BEM mwmHpa, kKoHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAASIMU TOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEII.

Ceuenust mwiMHIApa (MapauieNbHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIIUHY), CeUCHUs I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocTu U B npocTpancTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BeKTOpa Ha uMciio. PasnokeHue BekTopa MO TpEM HEKOMIUIaHApHBIM BekTtopam. [IpaBuiio
napauienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBUI C BEKTOPAMHU.
[IpssmoyronbHas cucrema KOopauMHAT B mnpocTpaHcTtBe. Koopnunatsl BekTopa. IIpocreiimue
3a/1aud B KOOpJWHATaX. YTOJd MEXIy BekTopamu. CKalsipHOE NPOU3BEIACHUE BEKTOPOB.
Brruucnenue yrioB Mexay NPSIMBIMH U IIOCKOCTSIMHU. KoOpAMHATHO-BEKTOPHBIA METOJ TP
PELICHNH T€OMETPUUECKUX 3aad.

YncioBble XAPAKTEPUCTHKHM CJHYYAHHBIX BeJMYMH: MaTeMaTH4YECKOE OXKUJAHUE,
JUCIIEPCHUsl U CTAaHIAPTHOE OTKJIOHEHHeE. [Iprumepbl MpuMeHeHNsI MaTEMaTUYECKOTO OXKUAAHUS, B
TOM 4YHCIIe B 3aJadax W3 IOBCEIHEBHOW KU3HH. MaTeMaTHyecKoe OKUJaHWe OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4ecKoe OXUIJAHUE CYMMBI  CIy4allHbIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U TUCIIEPCUsI TEOMETPUUYECKOTO U OMHOMHAIBHOTO paCIpeIeICHUM.

3aKoH OOJIBIIMX YHCENI U €r0 POoJib B HayKe, MpUpojie U obmiecTBe. BEIOOpOUHBIN METO
HCCIIEIOBAHU M.

[Ipumepsl HEpPepBIBHBIX CIyYalHbIX BeIUYMH. [IOHSATHE O MIOTHOCTH paclpeiesieHHUs.
3ajgauu, TOPUBOIANIME K HOpPMajibHOMY pacmpezaeieHuto. I[loHstue o HoOpMambHOM
pacrnpeiesieHUuH.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpEe3yNbTAaThl OCBOCHHS MpOrpamMmbl yuyeOHOro mnpeamera «MareMaTHUKa»
XapaKTEePU3yKOTCS:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SIBICHHH, MpPOIEnyp TIpakJaHCKOro oOriecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAXKEHUS K IPOLUIOMY
U HACTOALIEMY pPOCCUHCKONM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHUS MPHUMEHATh MaTeMaTHYecKHe 3HaHUsS B HHTepecax
310pOBOrO U 0e30macHoro odpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHITUAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe Bocniutanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3IMYHBIM
chepam npodhecCuOHATBHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOP Oynyliei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
peIlIeHnU TPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HallpaBIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
JI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpHEeHTalMed Ha  [pUMEHEHHe



MaTeMaTUYeCKUX 3HAHUN Ui pellieHHsl 3a7iad B 00JIacTU OKpYXKaroule cpespl, MIIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOW HayKH KakK cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJIs Pa3BUTHS LIUBUIIN3AIINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKH W MAaTEMaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBISATh IPOEKTHYID M  HCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHAUBHUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTro npeamera «MaremMaTrukay
XapaKTepU3YIOTCSd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCo8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe J102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIUPOBATH ONPEAENCHUSI MOHATHUM;
yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIAaCCHU(PHUKAIMU, OCHOBAaHUS 7151 00001IeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, SANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHS B (DaKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; MpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh CHocoO pemieHus y4eOHOU 3amayu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIONpaTh HanOOJIee MOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrle nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCICNOBATCIIBCKHH  MHCTPYMEHT  IO3HAHUS;
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBIICHUSMH, TIPOIICCCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh IOIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHMIA,

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MIPEIIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadMuecKy;

® OIICHUBaThb HAAEKHOCTh MH(OpPMALMM 110 CaMOCTOSATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHUKamueHvle Oelicmsus, 00ecneyusaiom chopmuposaHHOCmb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHHUMATH U (OPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PEIIEHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh WJAEHU, HALCJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJISATh CBOM CYXACHUS C CYXICHMSAMU JAPYrMX YYacTHUKOB JIMAJIOra,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PELICHUS 3a7aud, SKCIIEPUMEHTA, UCCIEA0BAaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIJIEHUS C Y4ETOM 3aJlad IMpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U HUCIOJIb30BaTh MPEUMYLIECTBA KOMAaHAHONW W HWHIUBUAYaIbHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/Jad, MNPUHUMATh IeJb COBMECTHOM JeATEelbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOW pabOThl, pacHpeAeisTb BHIBI padoT,
JIOTOBApUBATHCSI, OOCYXKJAaTh TpoLEecC M pe3ynbTaT paboThl; 0000IIaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBINOJHATH CBOI YacTb pabOThl W KOOPAUHHPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
MPOAYKT MO KPUTEPHIM, CHOPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugarom opmuposanue CMvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOE NUYHOCTNU.

Camoopranusanusi:

COCTABIIATh IJIaH, aJTOPUTM pELICHHs 3a7ayd, BBIOMPATh CIOCOO pelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI pELIeHHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTpOIIb:



BIIQJICTh HABBIKAMHU TI03HABATENLHON pe(QICKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
NEHUCTBUIT M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca U pe3yibTaTa pPEUICHUs] MaTeMaTHYeCcKOM
3a/1a4i;

NpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a/1a4d, BHOCUTD
KOPPEKTUBBI B JICATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ysibTaTa LW U YCIOBUSAM, OOBSCHATH NPUYMHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pPe3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

Yucia ¥ BLIYMCICHHA

OnepupoBaTh HNOHATHUSAMH: PALMOHATBHOE U JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAS M
JeCATUYHAsL APOOb, MPOLIEHTHI.

BeinonHATe  apudmernyeckue Onepalnud ¢ pPalUMOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHCIIaMH.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HOHATHSAMM: CTEIIEHb C IEJBIM TOKa3aTesieM; cTaHaapTHas (opma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOIAILYIO (OpMY
3allUCH JCHCTBUTENIBHBIX YMCEN ISl PEIICHUs IPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCTIOJIB30BATh 3aIMCh IPOM3BOJILHOTO YIila Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBHOE,
UpPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BoinonHATe  mpeoOpa3oBaHHS ~— TPUTOHOMETPUUECKHUX  BBIPAXEHUH W pelarh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BeinonHATe npeobpa3zoBaHus LEJbIX, PAlMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEIBIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PELIEHMs] MAaTEMaTUUYECKUX 3a/1a4 U 3aJa4 U3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

MogenupoBaTh peajbHblE CUTYallUM Ha S3blKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA 110 YCIIOBUIO 3aJlayM, WCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpapuku

OnepupoBaTb MOHATUAMU: (YHKLUS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, 007IaCTh ONpeeIeHUs
Y MHOKECTBO 3Hau€HUN QYHKIMH, IpadUK QYHKIIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHM, HYyIH (DYyHKUIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBatek rpadguky GQyHKIMHA U1 peLeHns ypaBHEHUH.

Crpouth U yMTaTh rpauKu JUHEHHON (QYHKIMH, KBaJAPATUUYHOM (QYHKIMH, CTEEHHOM
(GYHKIMH C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U MCCIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH MpHU
peLIeHNH 3aJad U3 JAPYruxX y4yeOHBIX MPEIMETOB M pealbHOW KHM3HM; BbIpaxaTh (opMyiamu
3aBUCUMOCTHU MEX]ly BETHUMHAMH.

Hauyana mareMaTH4yeckoro aHajimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTb, apu(METHUECKass U TeOMETpHUYecKast
IIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIasi reoMeTpuyecKas Mporpeccusi, CyMma
0ecKOHEYHO yOBbIBAIOIIEH reOMETPUUYECKON MTPOrPECCUH.

3agaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATENIBHOCTEN M MPOTPECCHM ISl PELIEHUS PEATbHBIX
3aJa4 MPUKJIaJHOTO XapaKTepa.



MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMHU: MHOYKECTBO, ONEPAL[MM HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs pealIbHbIX IPOLIECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTruX y4eOHBIX MTPEeIMETOB.

OnepupoBaTh NOHATHAMM: OIpE/ICIICHUE, TEOPEMA, CIIEe/ICTBUE, 10KA3aTEIbCTRO.

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUN I€OMETPUYECKHUX
3ajad.

OnepupoBaThb MNOHATUSIMU: TAPAUIEIBHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloiI0kKeHHE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JIBYTPaHHBIA Yroj, TpaHH JABYIPAaHHOTO Yyria, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYrPaHHOIo yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHUAA; MPU3MA, MPSIMOYTOJbHBIN
napasuienenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS Ui Kiaccu(uKanum
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPaBUJIbHBIE MHOTOTPAHHUKH; TPSIMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/I CIIEJI0B.

Crtpouth ceueHuss MHOIOIPAaHHUKOB METOJOM CIJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHX BEIMYMH 10 oOpasuaM WId
aIropuT™MamM, IMPUMEHSS HU3BECTHBIE AHAJIUTUUECKUE METOJbl IPU PEUIEHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJady Ha BbIUMCIEHHE PACCTOSHUNM MEXAY JABYMS TOYKAMM, OT TOYKH J0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXY CKPEIIUBAIOIIMMUCS TPSIMbBIMHU.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O ofpa3laMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AaHAJIUTUYECKWE METOJbl IPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 33/a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbraucnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHpaMuia) ¢
IpUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOIIEHUS MEXAy IUIOIAISIMU TOBEPXHOCTEM,
00BbEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb NOHATUSAMH: CHUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCb M IIOCKOCTh
CUMMETPUH; LIEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX GUrypax, NpeCTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUECKUX — 3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIar0oB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SBHOU
dbopwme.

[IpuMeHsTh TpoCTeiline MPOorpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aau.

ITpuBoauTh, NpHUMEpPBl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEW B TMPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TOSyYyeHHbIE 3HAHHUS Ha MPaKTUKE: aHAJIM3HPOBATh peajibHble CUTYallUd U
OPUMEHSTh HM3YyYEHHBbIE TOHATHUS B  MpOLECCe TMOHMCKa pPElIeHUs  MaTeMaTH4YeCKH



c(OpMyIHPOBAHHOW MPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJb30BAaHUEM TI'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl; penarh NpakTHIeCKUe 3a7aui, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUIECKUX
BEJIMYHH.

YuraTh ¥ CTPOUTH TAOJIHUIBI M TUATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpenHee apudmeruueckoe, MenuaHa, HauOosbIIee,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCUBa YUCIOBBIX JIaHHBIX.

OnepupoBaTh MOHATHUAMH: CIy4alHbIM SKCIIEPUMEHT (OMBIT) U Cly4aiiHOe COOBITHE,
3JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIy4alHOTO OIBITA; HAaXOAUTh BEPOSTHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATH BEPOATHOCTHU
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX.

Haxonute 1 GopMynupoBaTh COOBITHS: IepeceueHre U 0ObeANHEHHE JaHHbIX COOBITHH,
cOOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; IIOJB30BATHCSA JUarpaMMamu Oiiepa u
(bopMyIoil crox)eHHUs BEpOSATHOCTEH MPU PELICHNUH 33/1a4.

OnepupoBaTh TMOHSATHSIMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIC COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4aiiHOrO OIIbITA.

[TpuMeHATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS IIPU PELICHUH 3a/1ay.

OnepupoBaTh MOHSATUSIMM: HCIBITAHUE, HE3aBUCUMBIE HCIBITAaHUS, CEPUS HCIBITAHUM,
ycrexX W HeyAada, HaXxOJUTh BEPOSTHOCTH COOBITUH B CEPHHM HE3aBUCHUMBIX HCIBITAaHHN 0
IEPBOTO ycliexa; HaXOAUTh BEPOSITHOCTU COOBITUM B cepun UCTbITaHU bepHysu.

OnepupoBaTb MNOHATHAMM: CilydaiiHas BEIUYMHA, PACHpPEIEICHUE BEPOSTHOCTEH,
JyarpaMma pacrpeeseHus.

11 KJIIACC

Yuciia 4 BbIYHCICHUSA

OnepupoBaTh MNOHATHSAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIIONb30BaTh IIPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA IPOCTHIE MHOKHUTEIN Il pELICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, TeCATUYHBIE U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOHCTBAa CTENEHM [JJs NPeoOpa3oBaHUsl BBIPAXKEHUHN; OIEpUPOBATH
MOHATUSAMM: TIOKA3aTeJIbHOE YPAaBHEHHWE W  HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSAMM: JIOTapU(MHUUECKOE YPAaBHEHHE U HEPABEHCTBO;, pellaTb OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxoauts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM U1 PELICHUS IPAKTUYECKUX 3a1au.

Haxonuts pemenns npocTenmmnx CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPaPUKH



OnepupoBaTb MNOHATUSAMM: IepUOANYEcKas (QYHKLUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJblllee U HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  rpadUKH  IOKa3aTeIbHOW,  JIorapupMuUUYeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pakaTh X Ha KOOPJUHATHOM INIOCKOCTH M UCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJISl PEILIEHHs CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpapuku (QyHKUMN 1715 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH W3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUUSA;  [POU3BOAHAA  (DyHKIMM;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO JJs  MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3yJIbTAThl UCCIIEA0BAHM K IOCTPOECHUIO IPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U UHTErpai; MOHUMAThb FEOMETPUYECKUHA U
(bu3uyeckuii CMbICI HHTErpaa.

Haxomute mepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate npukiasHele 3aa4y, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
XapakTepa, cpeJICTBaMH MaTeMaTUYECKOr0 aHaJIN3a.

OnepupoBartb  NOHATHUSIMU: [WIMHAPUYECKas ~ MOBEPXHOCTh,  OOpa3yroolue
[IWIHHIPAYECKON TTOBEPXHOCTH; MIIMHIP; KOHUYECKasi TOBEPXHOCTH, 00Pa3yIONINe KOHHUECKON
MMOBEPXHOCTH, KOHYC; CheprUuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TEl BPaIllCHHUS.

KnaccudumupoBars B3auMHOE pacmtoiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMHU: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CIIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOIMIAIN TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TeNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdhepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIMUCHSATE COOTHOIICHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeJL.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

M3BiiekaTh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAITHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.



BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUMTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a1al0T.

IIpuMeHATh IpaBUIIO MapasuIeIICIUIIE A,

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojd MEXKIY BEKTOPAMH, CKaJISpHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB M TIPOU3BEIICHUE BEKTOpA HA YUCIIO, YTOJI MEXKIy BEKTOPAMH,
CKaJIIPHOE TMPOM3BEICHUE, PACKIIaIbIBATh BEKTOP O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMmeTpuueckue (aKTBl Il PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIU YCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocteiiime reoMeTpuYecKue 3a/1aul Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemate 3amauM Ha JIOKA3aTeIbCTBO MATEMATHYCCKUX OTHOIICHMM M HAXOXJICHHUE
FCOMETPHUYCCKHUX BEIUYHMH 10 00pa3liaM WM aJrOpUTMaM, IPUMEHSS U3BECTHBIC METOJbI MPHU
pCIIEHUHN CTaHIAPTHBIX MaTEMATHUYCCKHX 3a7ay.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a]1a4.

[TpuBOUTL, TpHUMEpPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOAC M IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHATU3UPOBATHh PEAJbHBIC CUTYAIlMH U
NPUMCHSTh HM3YYCHHBIC TIOHATHS B  TMPOIECCEe IOUCKA PEIICHHS  MaTeMaTHYECKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
HCCIICIOBATh TMOCTPOCHHBIC MOJEIU C HCIOJb30BAHUEM TI'€OMETPHUYCCKHUX IOHATHH M TEOpPEM,
anmapara aJreOpel; penraTh MPaKTUICCKHUE 3a/1a9H, CBI3aHHBIC C HAXOXKICHHEM IeOMETPHICCKHIX
BCJIUYMH.

CpaBHUBATBH BEpOSITHOCTH 3HAYEHMIl CIIy4allHON BEJIMYMHBI IO pacHpeesIEHUI0 WIH C
MOMOLIBIO TUATPAMM.

OnepupoBaTh TMOHATHEM MaTEeMAaTUYECKOTO OKUAAHUSA; TPHUBOJUTH TPUMEPHI, Kak
INPUMEHSIETCd MaTEeMaTHYeCKOe OXHJIaHWE CIy4allHON BEJIMYMHBI HaXOJUTh MAaTEMaTHYECKOe
O’KHJIaHUE T10 TAHHOMY PacIpeeIeHUIO.

HmeTs npecTaBieHne 0 3aKOHe OOJIbIINX YHCEN.

MmeTs npencTaBiieHne 0 HOpMaJIbHOM paclpeAciICHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC YUYEBHOTI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (BA3OBBII YPOBEHD)

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 €HCTBUTENBHBIX YKCeN. PalnoHambHbIC 14 1 bubmmorexa [JOK
A -ra https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubnnorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 ApudmeTnieckuiit KopeHb N—0i CTEIEeHH. 18 1 bubmmoreka [JOK
HppauroHanbHble ypaBHEHHs 1 HEPABEHCTBA https://m.edso0.ru/1568aba3
Dopmyisl
4 TpUroHoMeTpuu. TpuroHoMeTpuyecKkue 22 1 bubmorexa LOK
P TPHI- 1P P https://m.edso0.ru/1568aba3
ypaBHEHUS
5) [TocnenoBaTenbHOCTH U IPOTPECCUM 5 bubmorexa LOK
A porp https://m.edso0o.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3 1 bu6nunorexa LIOK
3HAHUHU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



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

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC YYEBHOTI'O KYPCA «'EOMETPHSI» (FA30BbIIA YPOBEHb)

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
bubnunoreka LIOK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edso00.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https:/m.eds00.ru/1c209e37
bu6nmorexa LIOK
M 11 1
° HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 06 1
DEMET MHOTOTPARIHIOB o https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
7 IT : 4 1
OBTOPEHUE: CEUCHUSI, PACCTOSIHUS U yTJIbl https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC YYEBHOTI'O KYPCA «BEPOSITHOCTH U CTATUCTHKA» (BA30BBIIl YPOBEHD)

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeM mudpoBLIe
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHue JaHHBIX U ONUCATENbHAs 4 bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble ONBITHI U CITyyaiiHble COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMU 3 1 bubmorexa LIOK
P https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapPHBIMU UCXOIAMHU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOATHOCTEM https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTB, IEPEBO
CIIY9aifHOTO OITBITa, (DOPMYIIa MOJTHOM 6 bubmorexa HOK
yi » DOPMY . https://m.edso0o.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTH COOBITUI
bu6mmoreka [IOK
6] 0 4
JICMCHTRL KOMOHHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepuu nociaenoBaTenbHBIX UCIIBITAHUI 3 1 bubmmorexa LHOK
P https://m.edsoo.ru/e0b7b0f1
CnyyaliHble BEIMYMHBI U pacpeIeIICHUS 6 bubmorexa [JOK
ya pactipei https://m.edsoo.ru/e0b7b0f1
bu6mmorexa [IOK
0606 5 5 2
ODMICHHE H CHCTEMATH3ATIA SHATHHI https://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2
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TEMATHYECKOE INTAHUPOBAHHUE
11 KJIACC YYEBHOTI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (BA3OBBIA YPOBEHD)

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
CreneHsp ¢ paliMOHaJIbHBIM IIOKA3aTENIEM.
bubmuoreka [{OK
1 [TokazarensHas pynkus. [lokazaTenpHble 12 1

https://m.edsoo.ru/f11c4afd

YPaBHEHUs U HEPABEHCTBA

Jlorapudmuueckas GyHKIHUS.

bubmuoreka [{OK
2 Jlorapuurieckue ypasenus u 12 https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
Tpuronomerpuueckue GyHKIUNA U UX
3 r paq)I/IKI/I T iFOHOMeTQ)IZ]‘ICCIj(I/IC 9 1 bubmmorexa LIOK
P b P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmmoreka IIOK
4 IIponsBonHas. [IpuMenenue npon3BoaHON 24 1 https://m.edsoo.ru/fL1cdafd
bubnmorexa LIOK
> Hurerpast i ero mpuMerenis o https://m.edsoo.ru/f11c4afd
. bubmuoreka [{OK
6 CHCTembl ypaBHeHHIi 12 ! https://m.edsoo.ru/f11c4afd
7 HarypansHble 1 1eNIbIe yncia 6 bubmorexa [JOK
P H https://m.edsoo.ru/f11c4afd
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9 bu6nunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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TEMATHYECKOE INTAHUPOBAHHUE
11 KJIACC YYEBHOTI'O KYPCA «'EOMETPHSI» (FA30BbIIA YPOBEHb)

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne ni/m P Konrpoubnble IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 T 12
et BpatieHi https://m.eds00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > 1 https://m.edso00.ru/1c209e37
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 ngg;?::;‘;gﬁ}ic 200637
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmorexa [IOK
cucTeMaTu3auus 3HaHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC YYEBHOTI'O KYPCA «BEPOSAITHOCTH U CTATUCTHUKA» (BA30BBIIl YPOBEHD)

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3jaesioB U TeM ungposbie
Ne ni/m P Konrpoubnble IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 MareMatuueckoe 0KHuIaHue CITydYalHON 4 bubnnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jlucnepcus 1 cTaHIapTHOE OTKIOHEHUE 4 1 bubnnoreka [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fhc5dcl
bu6mmorexa [IOK
3 0 3 1
3aKoH OoabuIkX HCeN https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE c1yyaliHbIE BETMYUHbI 2 bubnuorexa [JOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
° Hopuansiioe pacripeneneiiis 2 1 https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 06001IEHNE 1 bubnnorexka [JOK
6 . 19 2
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3
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INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC YUYEBHOTI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (BA3OBBIA YPOBEHD)

KonuyecTBo yacos DJIEKTPOHHbBIE
[
JI:;-I[ Tema ypoka Bcero Kontpoapupie  Ipaxruteckue fllj;'?eﬂl/lﬂ :)I;I[?;I;zzzlfeﬂbﬂue
padoThI padoThI pecypeni
MHOXeCTBO, ONepauy Hajl
1 MHOECTBaMHU. ﬂial‘paMMH 1 buomiorexa LIOK
. https://m.edsoo.ru/746d5dce

Oitnepa—Benna

PannonaneHble ynca.

5 OOBIKHOBEHHBIE U JICCSITUYHBIC APOOH, 1 bubmmoreka [JOK
MPOIEHTHI, 0ECKOHCYHBIC https://m.edsoo.ru/be888093
NePUOANYECKHUE TPOOH
ApudmeTrnueckue onepanuu c

3 palvoHaIbHBIMHU YUCIIAMHU, 1 bubnnorexa [JOK
npeoOpa30BaHUsI YUCITOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHU
[Tpumenenue npoGeit u MPoLEHTOB

4 JUTSL peIIeHUs PUKIIATHBIX 3a/1a4 U3 1 bubnmnorexa [JOK
pa3IMYHBIX OTpacied 3HaHUU U https://m.edso0.ru/44dd1046
pEaTbHOM KU3HHU
[Tpumenenue apoGeii U NPOLIEHTOB

5 JUISl pEIIEHUS TPUKIIAIHBIX 3aa4 U3 1 bubnuorexa [IOK
pa3IMYHBIX OTpacied 3HaHUU U https://m.edso0.ru/d99d8c74
peaTbHOM )KU3HHU

6 JlelicTBUTENbHBIE YHCIIA. 1 bubnuotexa [JOK

PauyonanbHbIE M MppaLMOHAIBHBIC

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

ApudmeTnueckue onepauu c

bub6nmoreka [IOK

7
NENCTBUTENbHBIMU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBWJIa OKPYIJIEHUS, IIPUKAIKA U bubmorexa HOK
p pyr » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PE3YJIbTaTa BBIYNCICHUHN
9 ToxkecTBa ¥ TOXKIESCTBCHHEIC bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHEeHUE, KODEHD YPABHEHUS bubmorexa [IOK
p » KOP yp https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, pelnieHue HepaBeHCTBA bubmorexa [IOK
P P p https://m.edso0.ru/50bdf26d
bubnunoreka LIOK
12 M
CTOM HHTCPBAIIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 AlMOHAIIBLHBIX YPAaBHEHUI U bubmmorexa [OK
pall yp https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTposnbHas pabora no teme
"MHOecTBa palluOHAIBHBIX U
14 €lCTBUTEILHBIX UHCEN bubmmorexa [JOK
1 ) https://m.eds00.ru/1914a389
PannonansHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aJaHUS
15 )] yHK nu. BzaumMHo 06)I aTHBIE bubmiorexa LIOK
YHKIH. P https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTe
padux dymxn . bu6nunorexa LIOK
16 OTIpe/ICIICHUS] U MHOXKECTBO 3HAYCHUI

byakuun. Hynmu GyHKImn.

https://m.edso0.ru/763e75ee
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[TpomexxyTKH 3HaKOTIOCTOSTHCTBA

17 Yérubie 1 HEUETHBIE QYHKIIUN bubamorexa LIOK
YHII https://m.edsoo.ru/ff4564ad
CrerneHs ¢ 1eTbIM [T0KA3aTEIEM.
18 CranpaptHas ¢popma 3arucu bubamorexa LOK
anaap P https://m.eds00.ru/66446d3e
JEHCTBUTENIBHOTO Yncia
Hcnonb3oBaHne MOaX0OAAIICH (GOPMBI
19 3aIIMCU OEHCTBUTENbHBIX YUCET OIS bu6nmorexa LIOK
pELICHHS TPAKTUYECKHUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
NPECTaBICHUS JaHHBIX
CrenenHas KIIMSI C HATYpaJIbHbIM
20 U 1IEJIBIM no?()Z:aTL;neM Eé ?}zoﬁcma u bubmmorexa [JOK
t ' https://m.edsoo.ru/3f25a047
rpaduk
Apudmerndeckuit KOpeHb bubmmnoreka HOK
21 .
HaATypaJIbHOM CTENEHU https://m.edsoo.ru/d82c36d4
29 ApudmeTnueckuiit KopeHb bubmuoteka [IOK
HaTypaJbHOMN CTENEHU https://m.edsoo.ru/fe7fc4db
93 CaotlicTBa apu(PMETUYECKOTO KOPHS bubnnorexa [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(pMeTHUECKOTO KOPHS bubnmnoreka HOK
24 .
HATYpaJIbHOM CTEIEHU https://m.eds00.ru/c3389865
o5 CgoiicTBa apu(PMETHIECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHON CTENEHU https://m.edso00.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnuecKkumMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIIEHU https://m.edso00.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMU bu6muoreka [JOK
KOPHSIMU N—OM CTENEHU https://m.edso0.ru/83105a0e
28 HeticTBus ¢ apuMeTHUISCKUMHU bubnuoreka [JOK
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KOPHSIMU N—OM CTENEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHUCCKUMU bubnmnoreka HOK
KOPHSIMU N—OU CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupMeTHUECKUMHU bubmmoreka [JOK

30 .

KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/8a5ada51

31 Pemenune nppannroHanbHbIX Bu6muotexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Penrenune nppanmoHanibHbBIX bubanorexa [JOK
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YpaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue nppannoHanbHbIX bubmuoteka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa u rpaguK KOpHS N-oi bubmuoreka [IOK
CTENEHU https://m.edsoo.ru/ebOcc5e3

37 CgoiicTBa u rpaduk KOpHs N-0i bubnnorexa [JOK
CTENEHU https://m.eds00.ru/5f29b9b5
KonTponbhas pabota mo Teme

38 "ApupmeTrueckuii KopeHb N—oif bubmuoreka [IOK
crenenu. MppanuoHanbHbIe https://m.edso00.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCUHYC M TAaHT€HC YUCIOBOTO bubmmoreka [JOK
aprymeHra https://m.eds00.ru/5f605ed0

40 CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubnuotexa [JOK
aprymeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCHHYC, apKKOCUHYC U apKTaHTEHC bubnuorexa [JOK
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YHUCJIOBOT'O apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

bub6nmoreka [IOK

42
YHCIIOBOI'O ApTyMEHTA https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: HFOHOMeE yI/I‘IeCKI/IX bubmmorexa LIOK
pe . R p https://m.edso0.ru/6df195a0
(GyHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 0111) e eJIeHI/I: I/IFOHOMG’I;“) yI/I‘IeCKI/IX bubmorexa LIOK
ped . P P https://m.eds00.ru/6b61c578
(G yHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubanorexa [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
bopMybI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnorexa [JOK
bopMyIBI https://m.edso00.ru/12d1413c
49 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKCHUN https://m.edsoo.ru/e248c5fc
[Ipeo6paszoBanue bubmmnoreka HOK
50 .
TPUTOHOMETPUUECKUX BBIPAKEHUI https://m.edso00.ru/09ba5b3d
[Tpeobpa3zoBanue bubmuoreka [IOK
o1 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [TpeoOpa3oBanue bu6muoreka [JOK
TPUTOHOMETPUUECKUX BBIPAKEHUI https://m.edso00.ru/8fa598b5
54 Pemenne TpuroHoMeTpHUECKIX bubnuorexa [JOK
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ypaBHEHU I https://m.edsoo.ru/6baefe19
PelieHue TpuroHOMETpUYECKUX bubnmnoreka HOK
95 .
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHoMeTpuueCcKux bubmmoreka [JOK
ypaBHEHUH https://m.edso00.ru/65a0f2d0
57 Pemenue TpuroHoMeTpuuecKux Bu6muotexa [JOK
ypaBHEHUI https://m.edsoo.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKHUX bubanorexa [JOK
ypaBHEHUI https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpU4YECKUX bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
O606menne o TemaM "OCHOBHBIE
60 TPUTOHOMETPHUYECKHE (HOPMYJIBI bubmorexa LIOK
P YRl . https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckue ypaBHEHHs
KonTposnbHas pabora no teme
"®opMyITbl TPUTOHOMETPHH.
61 T HEOHYOMeTqueCKI/Ie v bubmmorexa [IOK
P " P . https://m.edso00.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
62 Hrorosas xoHTposibHAs paboTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edso0.ru/188bbf6c
O0001Ienre, cucTeMaTH3aIusg 3SHAHUH
63 3a K H(l: anreOphl U Haval : Bubmmorexa [IOK
P b https://m.eds00.ru/33e6629
MaTemMaTuueckoro ananusa 10 kmacca
ApudmeTrnueckasi U reoMeTpuyecKas
64 nporpeccuu. Mcnonb3oBanue bu6muoreka [JOK

IIPOrPECCUU ISl PELIEHMsI pEAJIbHBIX
3a/1a4 PUKJIAJAHOTO XapakTepa

https://m.edso00.ru/d36669f8
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beckoneuno yosiBarorias
reomerpuyeckas nporpeccus. Cymma

bubnunoreka LIOK

65 1
OCCKOHEYHO YOBIBarOIICH https://m.edsoo.ru/1cbf72bl
T€OMETPUUYECKON MTPOTPECCUU
bubnunoreka LIOK
06 Dopmyiia CIOIKHBIX MPOLCHTOB 1 https://m.eds00.ru/538fc437
bubnunoreka LIOK
67 opMyna CHOKHBIX MPOLCHTOB ! https://m.edsoo.ru/c2627eca
O0o0mIcHre, cucTeMaTHU3alys 3HAHUI
68 3a K ILcI ajareOphl U Haval ) 1 bubmorexa [IOK
P P https://m.edso0.ru/49f1b827
MaremaTudeckoro anainuza 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME
10 KJIACC YYEBHOI'O KYPCA «T'EOMETPHSI» (FA3OBBI YPOBEHD)
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHH:
TOYKa, TpsMasi, IITOCKOCTh,
npocTtpancTBo. [IpaBuna
1 HI3)06 Ia))KCHI/ISI Ha pHc Kax: 1 bubmorexa HOK
P pueyH o https://m.edsoo.ru/aecc77cd
M300paxKeHHs MII0CKOCTEH,
napauIeTbHBIX MPSIMBIX (OTPE3KOB),
CepeMHBI OTpEe3Ka
2 [TonsTus: nepecexkarouecs 1 bu6muotexa [JOK



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
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IJIOCKOCTH, IICPECCKAOIUCCA MTpsAMasi
U IIJIOCKOCTb

https://m.edsoo.ru/2d8a9c99

[TonATHs: nepecekaromuecs

bu6nmorexa [IOK

3 IUIOCKOCTH, IIEPECEKAIOIIMECS IIPSIMAast
p t p https://m.edso0.ru/db685e73
U IJIOCKOCTH
3HaKOMCTBO C MHOTOI'PaHHUKAMH,

4 HN300pakeHHEe MHOTOTPAaHHUKOB Ha bubnmnoreka HOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
geprexax
HauanbHbie cBeieHuUs 0 KyOe u

5 [IUPAMUIE, UX PA3BEPTKUA U MOAEIHU Bubmiorexa OK

p »HXP p ’ https://m.edsoo.ru/b30dff38
CeueHHUsI MHOTOIPAHHHUKOB
HauanbHbie cBeieHuUs 0 KyOe u
6 [IUPAMUIE, UX PA3BEPTKUA U MOAEIHU buGnuorexa [IOK
p »HXP p ’ https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPaHHUKOB
TToustie 00 akCMOMAaTHYECKOM
7 ITIOCTPOCHUU CTCPCOMECTPHUHN. AaKCUOMBI BI/I6HI/IOTGK3 HOK
p p puu. https://m.edsoo.ru/Occ5c4fe
CTEpEOMETPHUU U CIIEACTBHS U3 HUX
TToustie 00 akCMOMAaTHYECKOM
8 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubnuorexa [JOK
p p puu. https://m.edsoo0.ru/239c8ch4
CTEPEOMETPHH U CIIEICTBUS U3 HUX
TTousiTre 00 aKCMOMATHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUH: AKCUOMBI bubnuorexa [JOK
P p pHH: https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIIEICTBUS U3 HUX
TTousiTre 00 aKCHOMATHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmmorexa TIOK
P p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIIEACTBHS U3 HUX
11 B3anMHoe pacmosnoxxeHne npsMbpIx B bubnuorexa [JOK
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IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,
napajulesIbHbIe U CKPEIIUBAIOIINECs
npsiMble

https://m.edsoo.ru/1a2520f6

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bu6nunorexa LIOK

12
HAPALICILHBIC TIPMBIC B . https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MPSIMBIX
[TapamienbHOCTE NPSAMBIX U
MJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
13 .
[TapamiensHOCTH IPSIMO U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VYrael ¢ coHanpaBI€HHBIMU bubnnorexa [JOK
CTOpPOHAaMH https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MIOCKOCTEH: bubmuoreka [IOK
napasuieNibHbIE TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa NapaJIENbHBIX IUIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiime NpoCcTpaHCTBEHHBIE
19 (GUrypsl Ha MJIOCKOCTU: TETPad bubmmorexa LIOK
P + TIpasHp, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesenumnes
bubnunorexa LIOK
20 II i
OCTPOCHHG Ceemtd https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenumii bubmuotexa [JOK
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KontponpHas pabora o Teme
"[IpsiMbIe ¥ TIIIOCKOCTH B

https://m.edsoo.ru/ec26fe5d

bubnunorexa LIOK

22
npoctpaHcTie. [lapasienbHOCTH https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHAMKYAAPHOCTD MPAMOUN U
23 HJI(I))CKOCTI/I'}II'IC pHeH WK ?1;1 HBIC bubmmorexa [JOK
- HEPHICH/MKY P https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napaienbHble U bubnuoreka [IOK
MEPIECHANKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHbie U bubnnoreka [JOK
NEPHEHANKYIISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIpHOCTH Bbu6mmotreka [JOK
IPAMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIsIpHOCTH bubmuoteka [IOK
IPSIMOM M TNIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMma o npsmoi bubmmnoreka HOK
MEPIECHIUKYIISIPHOU TIIOCKOCTH https://m.edso00.ru/635c5087
29 Teopema o npsmoit bubmmnoreka HOK
MEPIECHIUKYISIPHOUN TIIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsmoit bubmuoreka [JOK
MEePIECHINKYIISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE!
31 aCF;TOHiI/ICyOT IT)0111<1/1 0 MJIOCKOCTHU bubmmorexa [IOK
p fl ’ https://m.edso00.ru/33c477d3
paccTosiHuE OT NPSIMOM 10 TIOCKOCTH
[TepnenauKysip U HAKJIOHHBIE!
PDHCHAMIYIED bubmmoreka [IOK
32 paccTosHUE OT TOYKHU J0 INIOCKOCTH,

paccTositHue OT NMPSMOM J0 MIOCKOCTH

https://m.edsoo.ru/66fefadd
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[IepnieHauKYIsp U HAKIIOHHBIE!

b K
33 paccTosiHuE OT TOYKHU 0 INIOCKOCTH, htptllij_I/I//I;T:;(;?r(j /a5b7b3e3
PAcCTOSIHUE OT NPAMOM [0 IIIOCKOCTH T '
[lepneniuKynsip ¥ HAKJIIOHHBIE:
34 paccTosiHUE OT TOUKH JI0 IJIOCKOCTH, ]r?tp'[I[iJ'I/I//Ir(r)wT:(;(:)(I)_[r(S/Iébee 22be
paccTosiHUE OT MPSAMOM 70 TUIOCKOCTH T '
35 VYTl B IPOCTPAHCTBE: YIOJI MEXIY bubnmnoreka HOK
IIPSAMOM U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN Yroj, TUHEHHBIA yrom Bbu6moteka [JOK
JIBYTPaHHOI'O yrIjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros Bbu6motreka [JOK
JIBYT'PaHHOI'O yIJla https://m.edsoo.ru/c7c777ed
[TeprieHIUKYJIAPHOCTD MIIOCKOCTEM: o OK
38 NPU3HAK MEPIEHANKYISIPHOCTH JBYX nomorexa L
. https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[TeprnieHAUKYJIAPHOCTD MIOCKOCTEM:
39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubmmorexa LIOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEHN
[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN: BuG OK
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX nomorexa L
- https://m.edsoo.ru/ba75dc57
IJIOCKOCTEHN
b K
41 TeopeMa 0 TpEX nepneHAUKYIIApax nomorexa LO
https://m.edsoo.ru/e4972cdc
b K
42 TeopeMa 0 TpEX nepneHAUKYIIApax nommorexa LO
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX nepHneHAUKYIIApax bubmmorexa LIOK
https://m.eds00.ru/9f246736
44 KonTtponsHas pabora o Temam bubmuotexa [JOK
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"TleprnieHAIUKYISPHOCTD MPSIMBIX U
mrockocte" u "Y il MexIy
NPSAMBIMH U TIJIOCKOCTSAMU"

https://m.edsoo.ru/5b971ef3

ITonsarue MHOI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAHHHUKA,

bu6nunorexa LIOK

45 BBIMYKJIBIC U HEBBIMYKJIbIC
YK - https://m.eds00.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA
[Tpu3ma: N-yroybHas Mpu3Ma; TpaHd U
OCHOBaHUs IPU3MBL; IIpsiMast U Bbu6mmotreka [JOK
46
HAKJIOHHAS TTPU3MbI, OOKOBAs U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, npsaMOyroJibHbII bubnnorexa [JOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuia: N-yronpHas MupamMua,
TpaHU U OCHOBaHUE MUPAMHUIBI;
48 OOKOBas U MOJTHAS TOBEPXHOCTh bubmmorexa [JOK
p . https://m.edsoo.ru/fblcd0a5
MTUPAMHU/IBI; IPABUJIbHAS U yCeUEHHAS
UpaMuIa
[TpaBuIIbHBIE MHOTOTPaHHUKHU:
MOHSITHE TTPABHIILHOTO
49 MHOTOTpaHHMKA; MpaBUIIbHAS pU3Ma bubmuoreka [IOK
Y NIpaBWIbHAs IMPAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MupaMuIa u
MPaBUJIBLHBIN TETpadap; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOIPAHHUKAX: OKTad bubnnorexa [IOK
P ' P https://m.eds0o.ru/a0fddsbf
JOJIEKAdIP U UKOCAdIP.
51 CummeTpusi B IpOCTPaHCTBE: bubmmoreka [JOK



https://m.edsoo.ru/5b971ef3
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CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUpaMUIaX,
napajuieienuneaax, MpaBuIbHbIX

https://m.edsoo.ru/b9e777d9

MHOTOI'PaHHHKAX
Brrunciienue 31eMeHTOB
52 MHOTOI'PAaHHHUKOB: pEOpa, AuaroHaIn bubmmorexa [JOK
P Rt inde ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
53 MIPU3MBI, TUIOIIA[b OCHOBAaHUI bubmorexa OK
P ’ . ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSMOM MPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MTOBEPXHOCTHU ITPaBUIbHOW MMUPAMHU/IBI, bubmmnoreka HOK
Teopema o TUIoMAau OOKOBOM https://m.edso0.ru/5603e30b
MIOBEPXHOCTU YCEUEHHOU MTUPAMUIBI
55 KonTponbHas pabora no teme bubmuoteka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [{OK
II
56 onsiTHe 05 06LEMe https://m.edsoo.ru/7ad0020b
N bubmuoreka [{OK
57 06
DEM TTHpAMIH https://m.edso0.ru/235171b3
N bubnuotexa [JOK
58 06
DEM TTHpAMIH https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59
OObEM nipavH b https://m.edso0.ru/79¢10312
60 O0BEM TUpPaMHUTBI bubmorexa I[JOK

https://m.edsoo.ru/2faadc3f
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bubnunorexa LIOK

o1 OObEM MpH3MEI 1 https://m.edso0.ru/79853608
N bu6nmorexa [IOK
62 OObEM MpH3MEI 1 https://m.edsoo.ru/1e053890
N bu6nmmoreka [IOK
63 OOneM mpu3MEI 1 https://m.edso0o.ru/482d3f51
64 KoHnTponbHas pabota 1o Teme 1 bubnmnoreka HOK
"O0BbEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHME, 0000IIIEHNE
65 cucreMaruzanus 3Hanui. [loctpoeHue 1 buGnuorexa [IOK
. https://m.edsoo.ru/098bedad
CEUYEHUN B MHOTOTPaHHHKE
[ToBTopenue, 0600mIEHNE
crucTeMaTu3alurs 3HaHH.
66 Boluncnenue pacCcTOSHUN: MEXAY 1 bu6mmoteka [JOK
JABYMs TOYKaMH, OT TOYKH J10 IPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIIOCKOCTH, MEXKY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
bubmmoteka IIOK
o Hrorosas konTposbHas padota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o6o0IIeHNE
CUCTEeMaTH3aIHsl 3HAaHHH.
Brruncnenue yriioB: Mex
68 CermHBanmZITMHCSI Hp}II\fIZ;MI/I, 1 Bubmorexa IOK
. https://m.edso0.ru/56765e8b
MEXIY MPSMOK U TUTIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
MIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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10 KJIACC YYEBHOTI'O KYPCA «BEPOSITHOCTH U CTATUCTHKA» (BA30BBII YPOBEHD)

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
Bcero U3ydeHusi oOpa3zoBaTe/ibHbIE
pecypcsl

[IpencraBnenue TaHHBIX C IOMOIIBIO 1 bubnuoreka [IOK
Ta0JINI U THArpaMM https://m.edsoo.ru/25c6d12b
Cpennee apudmernueckoe, MeIuaHa,
HauOOJIbIIICe U HAUMEHBIIICE
3HAYCHUs, pa3Max, JUCIICPCUS 1 bubmmorexa [JOK

’ ’ ’ https://m.edsoo.ru/dd00738d
CTaHIapTHOE OTKJIOHEHHE YHUCIIOBBIX
Ha0OpoB
Cpennee apudmernueckoe, MeIuaHa,
HanOOJIbIIICe U HAUMEHBIIICE
3HAYCHUs, pa3Max, JUCTICPCUS 1 bubmmorexa [TOK

P ’ P, https://m.eds00.ru/98645f6c
CTaHJIAPTHOE OTKJIOHCHHE YHUCITOBBIX
Ha0oOpoB
Cpennee apudmeTrueckoe, MeIuaHa,
HauOOJIbIIICe U HAUMEHBIIICE
3HAYCHUs, pa3Max, JUCIIEPCHUs 1 bubmmorexa [JOK

> P ’ P, https://m.eds00.ru/7¢9033a8
CTaHIAPTHOE OTKJIOHCHHE YHUCIIOBBIX
HabopoB
Ciy4aliHbIe SKCTICPUMEHTBI (OTIBITHI)
U CIy4alHbIE COOBITHS 1 bubmorexa OK

ya ' https://m.eds00.ru/347¢1b78

DneMeHTapHbIe COOBITHS (MCXOIbI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHSI. 1 bubnuoreka [IOK

BeposiTHOCTH COOBITHI B OTIBITAX C

https://m.edsoo.ru/64d75244
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PaBHOBO3MOKHBIMH 3JIECMEHTAPHBIMU
COOBITUAMH

BeposiTHOCTB citydyaliHOTO COOBITHSI.

bu6mmoreka [JOK

7
[TpakTuyeckas padora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

3 nepecevecHue, 00beTMHCHHE bubmuoreka [JOK
COOBITHIA, TPOTHUBOTIOIOKHBIC https://m.edso00.ru/221c622b
coObITHs. [lnarpammsl Ditnepa
Omneparuu HaJ COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bubmuorexa [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopmyiia cIoKEHUs BEPOSTHOCTEH bubmorexa HOK

pMy P https://m.edso00.ru/3057365d
YcnoBHas BEpOATHOCTh. Y MHOXKEHHE
11 BepoATHOCTEH. JlepeBo ciydailHOTo bubmorexa HOK
P s ya https://m.eds00.ru/9a408d25
IKCIIEPUMEHTA
YcnoBHas BEpOATHOCTh. Y MHOXKEHHE
12 BepoATHOCTEH. JlepeBo ciydailHOro bubmorexa HOK
P s ya https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
YcioBHAs BEPOSATHOCTh. Y MHOKCHHE
13 BepoATHOCTEH. JlepeBo cirydaifHOTO bubmorexa [JOK
p e v https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa [JOK
pMYy p https://m.edsoo.ru/15941bec
b K
15 @opMyita OJIHON BEPOATHOCTU uonworexa O

https://m.edsoo.ru/a9ec13c8
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16 dopMyta MOJTHON BEPOATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmmorexa [IOK
17 Kourponbias pabora https://m.edsogru/29dc6cb9
18 KomOunaTopHoe mpaBuio bubmuorexa [IOK
YMHOKEHUS https://m.edso00.ru/2270cf70
bubmmorexa [IOK
19 Hepecranosrait 1 axtopuaz https://m.edsogru/d58ce6d1
. bubmmorexa [IOK
20 Hueno coterarit https://m.edsogru/7904dfb0
21 Tpeyronbuuk Ilackans. @opmyna bubmmorexa [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHbIi Cly4alHBII OIBIT
22 Hommemme v, Copn BrGorera LOK
. https://m.edso0.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUN 10
MIEepBOro ycrexa
93 Cepus HE3aBUCUMBIX MCIIBITAHUN bub6nuorexa [IOK
bepnymm https://m.eds00.ru/e9572a68
Cepus HE3aBUCUMBIX UCTIBITAaHUI.
24 [IpakTruyeckas pabora c bubnnoreka [JOK
HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
. bubnuorexa [IOK
25 Caysaifias BETUIHHA https://m.edsogru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bubnuorexa [JOK

JlnarpaMma pacrpeneeHus

https://m.edsoo.ru/6dc7ff39
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97 CyMMa 1 Ipou3BEICHUE CITyYalHbBIX 1 bubnmoreka [JOK
BCJINYHMH https://m.edsoo.ru/51b7ed5f
28 CyMMa U pou3BeICHUE CITy4YalHbIX 1 bubnunoreka [JOK
BEJIMUMH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeneneHU, B TOM
29 tnfcne feo:;eT IE‘ISCKOG 5 1 bubmorexa [IOK
p https://m.edso0.ru/91e08061
OMHOMHUAIILHOE
IIpuMepsl pacupeaeacHuii, B TOM
30 ‘II/II)CJ'IG feo:;eT IE‘ISCKOG 5 1 bubmorexa HOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000IICHNE 1 1 bubmmorexa [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/0f4d3cd?7
[ToBTOpenue, 0600IIEHNE U bu6mmoreka [JOK
32 N 1
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bu6mmoreka [JOK
" 1
33 TOTOBAs KOHTPOIIbHAs padoTa https://m.edsoo.ru/a985ae79
34 [ToBTOpEeHue, 06001IeHNE 1 1 bu6mmoreka [JOK
cucTeMaTHu3alys 3HaHui https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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11 KJIACC YUYEBHOTI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (BA30OBBII YPOBEHD)

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 1 1 HEAENA
Crenenb C pallMOHAIBHBIM [10KA3aTEIEM A httos://m.edsoo.ru/a52939h3
bubmuorexa [JOK
2 Csoii 1 1 HEAENA
BOHCTEA CTeTICHH A https://m.edsoo.ru/ff601408
3 [IpeoOpazoBaHue BhIpAXKEHUH, 1 1 HEAENA bubnnoreka [JOK
COZEPIKALIMX PALlMOHAIBHBIE CTENIEHU https://m.edso0o.ru/3d87e248
4 IIpeoOpa3oBaHue BBIPAKEHUIH, 1 2 HEQENS bubnuorexa [JOK
COZEPIKALIMX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 [IpeoOpa3oBanue BbIpaxeHH, 1 2 HEQENS bu6nuorexa [IOK
COZIEpIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edso00.ru/4064d354
6 IlokazarenbHble ypaBHEHUS U 1 2 HEAENA bub6nuorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHbIEe ypaBHEHUS U 1 3 HEAENA bubmuorexa [JOK
HEpPaBEHCTBA https://m.edso0.ru/3d408009
3 [TokazarenbHble ypaBHEHUS U 1 3 HEQENA bubmuorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokazarenbHble ypaBHEHUS U 1 3 HEAENA bubnuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHbIE ypaBHEHUS U 1 4 HEENA bubnuotexa [JOK
HEPaBEHCTBA https://m.edso0.ru/536de727
11 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 1 4 HEQENA bubnuoreka [JOK
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rpaduk

https://m.edsoo.ru/85bc8132

KonrponsHas padora o teme "Crenens ¢
palMOHAIBLHBIM [TOKA3aTEeNIEM.

bubmuoreka [JOK

12 IT . 4 HEQENA
OKa3aTCILHAs (pyHKLLHA a https://m.edso00.ru/58e8e2f2
[TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"
bubmuoreka [JOK
13 JI 5 HEAENA
orapuu wHcia A https://m.edso0.ru/3e3230d4
bubmuoreka [JOK
14 5 HEAENA
JlecATUUHBIE U HATypaJlbHbIE JTOrapr(pMbl n https://m.edsoo.ru/1ea72162
15 [IpeoOpa3oBanue BBIpAKEHHIA, 5 HEOENA bubmmorexa [IOK
coJiep Kalux JorapupmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpaxeHH, 6 HEAENA bu6nuorexa [IOK
coJiepKalux JorapupmMbl https://m.edsoo.ru/4beff03b
17 IIpeoOpa3oBaHue BBIpAKEHUIH, 6 HELENS bubnuorexa [JOK
CoJIep>KalIux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaxeHH, 6 HEJENS bubnuorexa [JOK
coJiepKalux JorapupmMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHeHUS U 7 HEOENA bubmuorexa [IOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapudmmuueckue ypaBHEHUS U 7 HEOENA bubnnorexa [JOK
HEpPaBEHCTBA https://m.edso00.ru/712ac2d9
21 JlorapudmMuueckre ypaBHSHUS U 7 HEOENA bubmuorexa [JOK
HEPaBEHCTBA https://m.edso00.ru/9e3f4bc9
99 Jlorapudmuueckue ypaBHEHUS U 8 HEAENA bubnuorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckas pyHkuus, eé 8 HEAENA bubnuorexa [IOK
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CBOICTBa U rpaduk

https://m.edsoo.ru/d68bbe9d

24 Jlorapudmuaeckas Gpynkuus, e 8 HEAENA bubnunoreka [JOK
CBOWCTBA U TpaduK https://m.eds00.ru/9d102051
o5 TpH}“OHOMCTpH‘ICCKI/IC GbyHKIMH, UX 9 HEAENA bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 TpI/Ij‘OHOMeTpI/IquKI/Ie byHKINU, UX 9 HEAENA bubmmorexa [IOK
CBONCTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 TpI/Ij‘OHOMeTpI/IquKI/Ie GbyHKINN, UX 9 HEAENA bubnuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
98 Tpuronomerpuyeckue QyHKINH, UX 10 bubnmoreka [JOK
CBONCTBa U rpaduku HEAENA https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX 10 bubnuorexa [JOK
HEpPABEHCTB HEAQENA https://m.edsoo.ru/5272b9al
30 [Ipumepbl TPUTOHOMETPHUUECKUX 10 bu6nuorexa [IOK
HEpPABEHCTB HEAENA https://m.edso0.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUUECKUX 11 bubnuorexa [JOK
HEPABEHCTB HEAENA https://m.edsoo.ru/e6e1901f
39 [IpuMepsl TPUTOHOMETPUYECKUX 11 bubnuorexa [JOK
HEpPABEHCTB HEQENA https://m.edso00.ru/0f903c75
KonrtponsHas pabora no Teme
"Jlorapudmuueckas GyHKINS.
Jlorapudmuueckre ypaBHEHUS U
33 HepaBeHCTBA. T pUrOHOMETpHUYECKHe 1 bubmorexa HOK
p P p HEOENA https://m.eds00.ru/10130727
GbyHKIMHT B BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpeprsiBable hyHKITIN 12 bubnuoreka [JOK
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HEAENA https://m.edsoo.ru/403bfb0d
35 MeTto1 MHTEPBAJIOB JUIsl PEIICHUS 12 bubmmorexa [IOK
HEPABEHCTB HEAENA https://m.edsoo.ru/6db0b423
36 Meroa UHTEPBAJIOB ISl pEIICHUS 12 bubmuorexa [JOK
HEPABEHCTB HEAENA https://m.edsoo.ru/Oadbcelb
37 I o 13 bubmuorexa [JOK
POMSBOAHAA @YHELH HEOENA https://m.edsoo.ru/0731ad3d
38 I o 13 bubmuorexa [JOK
DOMIBOIHAT QyHIMH HEOENA https://m.eds00.ru/723dd608
39 I'eomerpuueckuii u PU3NIECKUIA CMBICTT 13 bubnnoreka [JOK
MPOU3BOIHOMN HEQENA https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii 1 GU3NIECKUNA CMBICIT 14 bubmmorexa [IOK
MIPOU3BOJHOMN HEQENA https://m.edsoo.ru/a413eca9
a1 n . 14 bu6mmoreka [IOK
POU3BOHBIC MIEMCHTAPHBIX (yHKILHIL HEAENA https://m.eds00.ru/c7550e5f
42 n N 14 bu6mmoreka [IOK
POUSBOJIHBIE DIEMEHTApHBIX QyHICILHid HEAENA https://m.edsoo.ru/14ab3cdb
43 [IponsBogHAas CyMMBI, POU3BEICHUS, 15 bu6mmoreka [IOK
4acCTHOTO (PyHKITUHA HEAENA https://m.edso00.ru/c12a0552
44 IIpon3BoHas CyMMBI, TPOU3BEACHMUS, 15 bubnuorexa [IOK
4acTHOTO QyHKIUI HEOENA https://m.edso00.ru/d598f201
45 [Ipon3BoHast CyMMBI, IPOU3BEACHMUS, 15 bubnnorexa [JOK
9acTHOTO (yHKITUI HEAENA https://m.edsoo.ru/1de34d4d
15 [IpumeHenne npomBomiIofI K 16 Bu6orexa [IOK
HCCICIOBARMIO (pyHKuMIH Ha HEOENA https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB M 9KCTPEMYMBI
47 [IpuMeHeHne MpON3BOTHON K 16 bubnuoreka [JOK
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uccaeaoBaHuio GpyHKIMN Ha HEOENA https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne NpoOn3BOJHOM K
48 WCCIICIOBAaHMIO (DYHKIIMH Ha 16 bubmmorexa [JOK
a YHEH HEAENA https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne MPOU3BOTHOM K
49 WCCJICIOBAHMIO (DYHKIIMH Ha L bubmmorexa [JOK
a YHKI HEOENA https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTB Ml 3KCTPEMYMBI
Haxoxnenne HauOoJIbIIero u
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA 17 bubmorexa HOK
YHKI HEQENA https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HauOoJIbIIero u
51 HaMMEHBUIET0 3HaYeHUs (PYHKIUHU Ha 17 Bubnuorexa LIOK
YHKIL HEOENA https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOoIbIIero u
52 HauMEHBIIETO 3HauYeHus1 (YHKIUU Ha 18 bubmmorexa [OK
YHKIL HELOENA https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoIbIIero u
53 HaUMEHBIIIETO 3HAYCHUS (DYHKITUU HA 18 bubmorexa HOK
YHKI HEAENA https://m.eds00.ru/d9469916
OTpe3Ke
HaxosxieHne HanOoIbIIIero u
54 HAaMMEHBIIETO 3HAaYeHUs PYHKIUHU Ha 18 Bubmorexa LIOK
YHI HEAENA https://m.edsoo.ru/ad15000e
OTpe3Ke
HaxosxieHre HanOoIbIIIero u
55 HAaMMEHBIIETO 3HAaYeHUs PYHKIUHU Ha 19 bubnmorexa LIOK
YHKIL HEAENA https://m.edsoo.ru/86adcbfd
OTpe3Ke
56 [IpuMeneHne MPOU3BOTHOM ISt 19 bu6mmoreka [JOK
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HAax0>KJICHUs HAMJIYYILIEro perieHus B HEAOENA https://m.eds00.ru/13205d80

MPUKJIAIHBIX 337a4ax, ISl ONpeIeIeHUs

CKOPOCTH Tpoliecca, 3aJaHHOTO

dhopmynoit uiu rpagukom

KonrponsHas pabora o reme
57 "[IpousBoanas. [Ipumenenue 19 bubmmorexa [JOK

o HEOENA https://m.edsoo.ru/f8ed5f99

MIPOU3BOTHOM
58 [lepBoobOpa3nas. Tabnuna 20 bubnuoreka [IOK

epBOOOpPa3HBIX HEOENA https://m.edso0o.ru/d777edf8
59 [TepBooOpaznas. Tabnuma 20 bubnnoreka [JOK

epBOOOPa3HBIX HEAENA https://m.eds00.ru/30c3697b
60 HHTerpai, reoMeTpuyIECKUi 1 20 bubnmoreka [JOK

(bu3nuecKkuil CMbICT UHTETpaja HEAENA https://m.eds00.ru/391272c9
61 WuTerpan, reomeTpuyeckuii u 21 bu6nuorexa [IOK

(hbU3UYECKU CMBICI UHTETpala HEAENA https://m.edsoo.ru/d359fb5f
62 WHTerpain, reoMeTpUYECKUN U 21 bub6nuorexa [IOK

¢bu3nveckuii CMbICI HHTErpaia HEOENA https://m.edso0o.ru/07eb464b
63 Brruucnenue unTerpana mo gopmyie 21 bubnuoteka [JOK

Hrrorona—JleiiOnumna HEQENA https://m.edsoo.ru/b9b225c3
64 Brruucnenne uaTerpana mo gopmyine 22 bubnmoreka [JOK

Herorona—JleitOaumna HEQENA https://m.edsoo.ru/b800deb4
65 Brruucnenue nnterpana mno gpopmyine 22 bubmuorexa [IOK

Hrrorona—IJleitOuuna HEAENA https://m.edsoo.ru/f5eed075
66 Brruucnenne uaTerpana mo gopmyine 22 bubmuorexa [JOK

Hrrorona—JleiiOnumna HEOENA https://m.edsoo.ru/41da431a
67 Cuctembl TUHEHHBIX YpaBHEHUN 23 bubmorexa HOK

HEAENA

https://m.edsoo.ru/b648235a
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. . 23 bu6mmoreka [JOK
68 Cucrembl TUHEHHBIX YpaBHEHUT
HEAENA https://m.edsoo.ru/5ab83864

69 Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO 23 bubmuoreka [JOK
CHUCTEMBbI JINHEHHBIX YpaBHEHUI HEAENA https://m.edsoo.ru/a4d65ee5

20 Pemenue npukiaaHbIxX 3aa4 ¢ IOMOIIbIO 24 bubmmorexa [IOK
CUCTEMBI JINHEWHBIX YPaBHEHUU HEOENA https://m.edsoo.ru/aa5962el
CucremMbl U COBOKYITHOCTH 1ENbIX,

71 palMOHANBHBIX, HPPALUOHAIBHBIX, 24 bubnnoreka [JOK
MOKa3aTeIbHBIX, JTOTapH(PMUIECKIX HEOENA https://m.eds00.ru/48190472
YPaBHEHUW U HEPABEHCTB
CucremMbl ¥ COBOKYITHOCTH 1ENbIX,

79 paIoHaIbHBIX, UPPALUOHAIBHBIX, 24 bubnnoreka [JOK
MIOKa3aTeIbHbIX, JOTapU(PMUUECKUX HEOENA https://m.edsoo.ru/2dbd3859
YPaBHEHUU U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

73 palMOHANBHBIX, UPPALMOHANBHBIX, 25 bu6mmoreka [JOK
MoKa3aTeIbHbIX, JJIOTapu(PMUIECKUX HEOENA https://m.edsoo.ru/7ab8d17e
YPaBHEHUN U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

74 paloHaIbHBIX, UPPALNOHAIIBHBIX, 25 bubmuorexa [IOK
MOKa3aTeIbHbIX, JJOTapU(PMUIECKUX HEAENA https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpagukoB GyHKIMN 715 25 bubnnorexa [JOK
peLIEHNs] YPaBHEHUI U CUCTEM HEAENA https://m.edso0.ru/039949bf

76 Ucnons3zoBanne rpadukoB PyHKITUN IS 26 bu6nmoreka [JOK
penieHusl ypaBHEHU U CUCTEM HEOENA https://m.edsoo.ru/a7d95f79

. 26 bubnmoreka [JOK

77 [IpumeHneHnue ypaBHEHUH, CUCTEM U

HEAENA

https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

HEPAaBEHCTB K PEHICHUIO MAaTEMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTei
HAyKH U pealibHOM JKU3HU

Konrtponsnas padora o teme "MuTerpan

78 U ero npuMeHeHus. CucreMsl 26 bubmorexa LIOK
p . ' HEOENA https://m.eds00.ru/471c735b
ypaBHEHUH
79 HarypanbHble u niensle 4ucia B 3aa4ax 27 bubnuoreka [IOK
W3 peAIbHOM )KU3HU HEAENA https://m.edsoo.ru/3ceel1327
80 HatypanbHble 1 1ienpie yrcia B 3aa4ax 27 bubmuoreka [JOK
U3 peaibHOM KU3HU HEAENA https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ienble yncia B 3a7a4ax 27 bubmmorexa [IOK
U3 peaibHOM KU3HU HEQENA https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKu JeTMMOCTH TIEITBIX YHCEI 28 bubmmorexa [OK
p a 1 HEQENA https://m.eds00.ru/51696a67
83 [Ipu3HaKy JETMMOCTH LETbIX YUCEI 28 bubmmorexa [OK
p a 1 HEOENA https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKku JeTMMOCTH LEbIX YUCEN 28 Bubnuorexa LIOK
p a 1 HEOENA https://m.edsoo.ru/ef2c6e43
[ToBTOpenue, o6o0IIEHNE, 29 bubnuorexa [JOK
85 .
cucTeMaTu3alus 3HaHU. Y paBHEHUS HEQENA https://m.edso0.ru/0312cf8c
[ToBTOpenue, 0600MIEeHNE, 29 bubmuorexa [JOK
86 .
cucTeMaTu3alys 3HaHU. Y paBHEHUS HEAENA https://m.edsoo.ru/247d2fe7
87 IToBTOpenue, o6o0IEHNE, 29 bubmorexa [IOK
cUCTEMaTU3alus 3HAHUW. Y paBHEHUS HEAENA https://m.edso00.ru/e8b87729
88 [ToBTOpenue, o6o0mEeHNE, 30 bubnuotexa [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS HEQENA https://m.edsoo.ru/1bf2fb98
89 [ToBTOpeHue, 060061IeHNE, 30 bubnmoreka [JOK
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cucTeMaTu3alus 3HaHui. Y paBHEHUS HEAQENA https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHue, 060061IeHNE, 30 bubnuoreka [JOK
cUCTEeMaTU3alus 3HaHUM. Y paBHEHUS HEOENA https://m.edso0.ru/337aad59
01 [ToBTOpeHue, o6o0mIEeH e, 31 bubmuoreka [JOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna HEOENA https://m.edsoo.ru/a86014el
92 [ToBTOpeHme, 06001IIeHNE, 31 bubnmoreka [JOK
cucrtemaTusanus 3Hanuil. HepaBeHnctna HELENA https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 06001IIeHNE, 31 bu6mmoreka [JOK
cucreMarusanus 3Hanui. HepaBencrsa HEOENA https://m.edso0.ru/19304aba
94 [ToBTOpEeHME, 0000IIEHNE, 32 bubmuoreka [JOK
cucrtemaTusanus 3Hanuil. HepaBeHctna HEQENA https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 0600IIEHNE,
95 cucrteMaru3anys 3Hanuii. CHCTEMBI 32 bubmorexa [JOK
. HEAENA https://m.edso0.ru/a20b8a4c
ypaBHEHUH
[ToBTOpenue, 0600IIEHNE,
96 cucrteMaru3anys 3Hanuii. CHCTEMBI 32 bubmorexa HOK
. HEOENA https://m.edso00.ru/a012476d
YpaBHCHHIA
97 [ToBTOpenue, 060061IeHNE, 33 bu6mmoreka [JOK
cucremaTusanus 3HaHuil. OyHKnmu HEAENA https://m.edsoo.ru/d620c191
08 IToBTOpenue, o6o0IEHNE, 33 bubmorexa [IOK
cucremaTtusauus 3HaHuil. OyHKIUU HELENA https://m.edso0.ru/7017196f
33 bubnuorexa [JOK
9 HiTorosas KOHTpOI:Has paGoTa HEQENA https://m.edsoo.ru/513c9889
34 bubmuorexa [JOK
100 HiTorosas KOHTpOI:HaA paGoTa HEQENA https://m.edso0.ru/2276973
101 O06o0menue, cucreMaTHU3aIs 3HaHUH 3a 34 bu6mmoreka [JOK
Kypc aiareOpbl ¥ HayaJl MaTEMaTHIeCKOTO HEOENA https://m.edso0.ru/3330f7ef
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ananm3a 10-11 ximaccoB
O0001menue, cucTeMaTH3alds 3HAHUH 3a
102 KypcC aiareOpsl U Havall MaTEMaTUYECKOTO 1 34 bubmorexa [JOK
M p HELOENA https://m.edsoo.ru/cead345e

anamm3a 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOTPAMME

11 KJIACC YYEBHOI'O KYPCA «TEOMETPHUSI» (FA3OBBI YPOBEHD)
KoanuectBo yacos JJIeKTPOHHbIE
ara nudgpoBbie
Nen/m Tema ypoka Konrtposbnsie IIpaxkrunyeckue A op
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paanyc,

1 HaMeTp; MI0Iaab ITOBEPXHOCTH 1 bubmorexa LOK
A P> e p https://m.edso00.ru/0341bc2b
cdepsl
BzaumHoe pacnionoxxenue chepsl u

P Gep bubmuorexa [JOK
2 IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; mromaas chepsl

3 N300paxkenue cdepsl, mapa Ha 1 bubnuorexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
[{unuHIprYeckas MOBEPXHOCTb,

4 00pa3yromue MHINHIPUIECKOM 1 bubmuotexa [JOK
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bu6nmoreka [JOK
IUIoIIaabs OOKOBOU M MOJIHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
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N3o0pakeHue muwmHIpa Ha
mI0cKoCTH. Pa3BEépTka muimmHapa.

6 CedeHust MIMHIIPA (TUTOCKOCTHIO bubmmorexa [JOK
H N AP ’ https://m.edso0o.ru/016e25eb
napauieIbHON WIH
MIEPIICHIUKYIISIPHOU OCH IIJIUHAPA)
KoHnueckas moBepXHOCTD,

7 o0pa3yrone KOHUYeCKOn bubmuoreka [JOK
MOBEPXHOCTU, OCh U BEPIIIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 o0pasyrolias 1 ocCh; MIOLIA/1b bubmiorexa LIOK

Py > https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
Yceu€HHbIIH KOHYC: 00pa3yolne U
9 BBICOTA; OCHOBaIZI/ISI u goxz}:as[ bubmiorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KOHyca Ha MIIOCKOCTH.
Pa3zBéprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, TTAPATUISITEHOM bubmmorexa [TOK
- T1ap https://m.edsoo.ru/Obdelbe8
OCHOBAHMIO, U INIOCKOCTBIO,
MIPOXO/ISIIEH Yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u bubnuorexa [IOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OIMCaHHbIA OKOJIO

12 cdepsl; chepa, BIMcaHHAas B Bubnmorexa LIOK

pph pa, https://m.eds00.ru/0b136158
MHOTOTPAHHHK WM B TEJIO BPAIICHHS

13 [Toustue 06 06bEMe. OCHOBHEIS bu6mmoreka [{JOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fbh7

14 O0BEM IUIMHpa, KOHYCa bu6mmoreka [JOK
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https://m.edso0.ru/5513d87b
bu6mmoreka [JOK

15 O061é
bEM 11apa u ILIOMATE, Chepp! https://m.edso0.ru/d189bde2
[Tono6OHbIe Tena B MPOCTPAHCTBE.
16 COOTHOIICHUS MEXY TUIOMAIIMHU bubnnoreka [JOK
MOBEPXHOCTEH, 00bEMaMHK 1O JOOHBIX https://m.edsoo.ru/810cfleb
TeN
17 KonTponbnas pabota no remam "Tena bubnmoreka [JOK
BpanieHus" u "O0bembl T https://m.edsoo.ru/4a33a8ab
18 BexkTop Ha miockoctu u B bubmmorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BRIUUTaHUE BEKTOPOB bubmorexa LIOK
P https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCII0 bubmmoreka LIOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxeHne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmmoreka LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Pemienue 3amau, CBA3aHHBIX €
22 MIPUMEHEHUEM TPaBUJT AICUCTBUH C bubmiorexa LIOK
p P g https://m.edso00.ru/5a827900
BEKTOpaMHU
93 KoopanHaTHO-BEKTOPHBII METOA NTPU bubnuorexa [IOK
pelLIeHU T€OMETPUUECKUX 3a/1a4 https://m.edso0.ru/d3alfe30
[IpssMoyrosibHas CUCTEMa KOOPIUHAT
24 B IIpocTpaHcTBe. KoopanHaThl bubnnoreka [JOK

BekTopa. [Ipocreimme 3anaun B
KOOpAMHATAX

https://m.edsoo.ru/48db7058
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o5 VYron mexay Bektopamu. CKasipHOE bubnmoreka [JOK
MIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay nNpsMbIMU bubnunoreka [JOK

26
U IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa HOK

P " P https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

28 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
burypsl, QaxTel, TEOPEMBI Kypca https://m.edso00.ru/1780ba5d
TUTAHUMETPHUH
IToBTOpEHME, 0000IICHUE 1

29 cucremarusanus 3HaHui. OCHOBHbIE bubnuorexa [JOK
¢Gurypsl, GpaxTsl, TEOpEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHUH
[ToBTOpenue, o6obIIeHNE 1

30 cucTeMaTtu3anus 3HaHui. 3agaun bubmmorexa [OK

1 - el https://m.edso0o.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpenue, o6o0IIeHNE 1
31 cUCTeEMaTu3anys 3HaHui. 3agaqu bubmmorexa LIOK
' https://m.edsoo.ru/4dffda97
TUTAHUMETPUH B METOJIbI HX PEIICHHS
[ToBTOpeHnue, 06001IEeHNE U

39 cucreMaru3anus 3HaHui. OCHOBHBIC bubnmoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN

bubnmoreka [JOK
33 Hrorosast koHTpoIbHAs paboTa H

https://m.edsoo.ru/ec24dfc2
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34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME

11 KJIACC YUYEBHOTI'O KYPCA «BEPOSITHOCTHbh I CTATUCTHUKA» (BA30BbI YPOBEHD)

KosmmuecTBo yacos DJIEeKTPOHHbBIE
Mara uugposbie
Nen/m Tema ypoka Konrpoasubie Ilpakruueckue
Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[ToBTOpenue, 06001ICHNE,
cucremarusauus 3HaHui. CiryyaiiHbie
1 OITBITEI U BEPOSITHOCTH CIyYalHBIX 1 bubmorexa LOK
N P i https://m.edsoo0.ru/430d330a
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN
[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHuil. CiyyaiiHbie
2 OITBITEI ¥ BEPOSITHOCTH CIIyJalHBIX 1 bubmorexa HOK
. P i https://m.edsoo.ru/a573a292
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN
[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHui. CiydaiiHble
3 OITBITEI ¥ BEPOSITHOCTH CIIyYalHBIX 1 bubnnorexa LOK
. P Y4 https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN
[ToBTOpenwue, 0600MIEHNE,
N N but6mmoreka [IOK
4 cucremarusanus 3Hauui. CiryyaiiHbie 1

OIIBITBI U BEPOATHOCTHU CJIy‘-IB.fIHBIX

https://m.edsoo.ru/32bc29bf
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coOpITuii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI

[Ipumeps! npuMeHeHus

bu6nuoreka [IOK

5)

MATEMATITICCIOTO OMHAGHIE https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MaremaTnueckoe 0)KUAaHue CyMMBbI bubnmnoreka [HOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTHueckoe OXUJIaHue

7 TEOMETPUUYECKOT0 M OMHOMHAILHOTO brbmmorexa LTOK

p 5 https://m.edsoo.ru/20de2fc2
pacnpezeneHuit
Marematnueckoe 0KUaaHue
8 TEOMETPUUYECKOTO M OMHOMHAILHOTO brbmmorexa LTOK
P - https://m.eds00.ru/17b0e769
pacnpeneseHui

9 Jucniepcust u cTaHAapTHOE bubnmnoreka [JOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u craHgapTHOE bubmuoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6

1 Jucnepcuu reOMETpUYECKOro 1 bubmuotexa [JOK
OMHOMMAJIBHOTO pacrpeieieHus https://m.edsoo.ru/4b5a495e
[TpakTrueckas padoTta ¢

12 MCIIOJIb30BaHUEM DJIEKTPOHHBIX bubmmorexa [TOK

P https://m.edsoo.ru/a53cd884
Ta0IHIL

13 3akoH OonpIIHX Yncen. BIOOpOoUuHBIii bubnmoreka [JOK
METOJ1 HCCIIEJOBAaHUI https://m.edsoo.ru/94ddc34a

14 3akoH OonbIMX yucen. BeiOopouHsbIii bubanorexka HOK
METOJ UCCIIEOBaHUN https://m.edsoo.ru/cf23b369

15 [IpakTruueckas pabora ¢ bubmuorexa [JOK
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HCIIO0JIB30BAHUEM JJICKTPOHHBIX

Ta0JIHIL

https://m.edsoo.ru/6cld11a6

16

HtoroBast KoHTpoJIbHAs paboTa

bu6nuoreka [IOK
https://m.edsoo.ru/7e379f8f

17

[IpuMeps! HePEpBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
pacnpeznenenus. PaBHomepHoe
pacnpezesieHue U €ro CBOMCTBa

bubmnoreka IIOK
https://m.edsoo.ru/9f5b423d

18

[IpuMeps! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacnpeziesieHue U ero CBOMCTBA

bubmnoreka IIOK
https://m.edsoo.ru/blc2712e

19

3amauu, TPUBOISIINE K

HOPMaJbHOMY PaclpeaeIeHUIO.
DyHKIMA INIOTHOCTH U CBOMCTBA
HOPMAaJIbHOTO paclpeIesICHUS

bu6mmoreka [IOK
https://m.eds00.ru/97¢19f59

20

21

22

[IpakTuueckas pabora c

HCIIOJIB30BAHUEM JJICKTPOHHBIX

TaOIUIL

[ToBTOpeHnue, 06001IEeHNE U
cUcTeMaTH3aIlus 3HaHUH.
OnucarenpHas CTaTUCTHUKA

[ToBTOpenue, 06001IEeHNE 1
cUCcTeMaTH3aIlus 3HaHUH.
OnwucareyibHasi CTATUCTUKA

bubnuoreka [IOK
https://m.edsoo.ru/1f1f9ad9

bu6nuoreka [IOK
https://m.edsoo.ru/72953f4c

but6mmoreka [IOK
https://m.edsoo.ru/b699ad0c

23

[ToBTOpEeHme, 0600IIEHNE 1

cucrteMatusanys 3HaHuH. OIIBITEI C
paBHOB03MO)KHI>IMI/I Z—)JIGMCHTapHBIMI/I

but6mmoreka [IOK
https://m.edsoo.ru/3fcbacf9
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COOBITUSIMU

24

[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anus 3HaHui. OTbBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH

bu6nmoreka [IOK
https://m.edsoo.ru/538fd7cf

25

IToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHUM.
Boruncnenue BeposiTHOCTEN COOBITUI
C MpUMeHeHueM (hopMyn u
rpadu4ecKuX METO/I0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

bubnnoreka IIOK
https://m.edso00.ru/272910f5

26

27

28

[ToBTOpenue, o6odIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
Boruncnenue BeposiTHOCTEN COOBITUI
C IpUMeHeHueM hopMyn 1
rpau4ecKux METOI0B
(koopauHAaTHas MpsiMast, 1epeBo,
quarpamma Oiliepa)

[ToBTOpenwme, 0600IIEHNE 1
CUCTEMAaTH3alMsl 3HAaHUH.
Brruucnenue BepostHOCTEH COOBITHI
C IpUMEHeHueM (HopMyn 1
rpau4ecKux METOI0B
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 0600IICHNE 1
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

bu6nuorexa [IOK
https://m.eds00.ru/5964{277

but6mmoreka [IOK
https://m.edsoo.ru/e71debed
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Brrumncienne BeposTHOCTEH COOBITUI

C MpUMEHEeHUuEM (HOpMYIT U
rpaguYecKuX METOI0B
(KoopauHaTHAs psMast, 1epPeBo,
quarpamma Oitiiepa)

IToBTOpEHME, 0000IICHUE 1

29 cucteMarusanus 3HaHui. CirydaliHble 1 bubnmorexa IOK
1 -y https://m.edsoo.ru/00b2efb3
BEJIMYMHBI M pacrpeacIcHus
[ToBTOpenue, 0600IICHNE U
30 cucreMaru3zanys 3Hanuii. Ciydaiiieie 1 bubmorexa LOK
-y https://m.edsoo.ru/lcc2df8f
BEJIMYMHBI M pacrpeacIcHus
[ToBTOpenue, 0600IICHNE U
31 CHCTEeMaTH3aIrs 3HaHHH. 1 bubmmorexa [JOK
Maremarnaeckoe OKHIaHue https://m.edsoo.ru/aeal298c
CIIy4ailHON BEJIMYHHBI
[ToBTOpenue, o6obIIeHNE 1
39 CHCTEeMaTH3aIrs 3HaHHH. 1 bubmmorexa [JOK
Maremarnaeckoe OKHIaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI
bu6nuorexa [IOK
33 n 5 1
Toroad KOHTpOJIbHas pabota https://m.edsoo.ru/0fd6d597
34 [ToBTOpenwme, 0600IIEHNE 1 1 bu6nuorexa [IOK
cUCTEMaTH3allus 3HaHUH https://m.eds00.ru/5006273e
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAaThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
1 Yucaa v BEIUUCIICHUS
11 OnepupoBaTh NOHATHSMM: pPallMOHAIBHOE M JAEHCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, MPOIICHTHI
19 BreimonHaTe apudMeTHYeCKHe  ONEpalMu € palMOHAIBHBIMH U
. ILGﬁCTBHTCJIBHbIMPI qucJjiaMun
1 3 BLIHOJIHSITI) HpHGHH)KéHHI)IG BBIYMCIICHUA, I/ICHOJILSY?I HpaBI/IJIa
' OKpPYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pPe3yJIbTaTa BIYMCICHUI
OnepupoBaTh MOHATUIMU: CTETIEHb C LIEJIBIM MMOKa3aTeIeM, CTaHIapTHAs
14 (dopma 3anucH IEHCTBUTENBHOTO YHCIIA, KOPEHb HATYPaJbHON CTETICHHU;
' HCIOJIb30BaTh MOJIXOIAIIYI0 (hOpPMY 3alUCH JIEHCTBUTENBHBIX YUCEN AJIs
pemeHI/m HpaKTquCKHX 3a1a4 U HpeI[CTaBJIeHI/IFI JTAaHHBIX
OHepI/IpOBaTB IIOHATUAMMU . CI/IHyC, KOCI/IHyC U TAHTCHC HpOPI3BOJILHOFO
15 yria; WCIOJIb30BaTh 3allMCh IPOM3BOJILHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETpUYECKHE (HYHKIIHH
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palOHAIBHOE, HppalMoHaIbHOE ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
25 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA WU
. pemaTI) TpI/IFOHOMeTpI/I‘IGCKI/Ie ypaBHeHI/ISI
BoinonHATe peoOpa3oBaHus LEIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIP&KEHUM W peuiaTh OCHOBHBIE THIIBI LENbIX, PAalMOHAJIBHBIX |
HMPPALMOHAIIBHBIX YPABHEHNUW U HEPABEHCTB
2 4 HpI/IMeHSITI) ypaBHeHI/Iﬂ nu HepaBeHCTBa JJISA peHIGHI/Iﬂ MAaTEMATHUYCCKUX
' 3a/1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HU
MopenupoBaTh peajgbHbIE CHUTyallMM Ha S3BIKE aiareOphl, COCTaBIATH
2.5 BBIPAYKEHHMS, YPABHEHU S, HEPABEHCTBA 10 YCIIOBUIO 3aJa4M, UCCIIEI0BATh

IMOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM arirapara anre6pH




OyHK1IMU U TpaduKku

OnepupoBarh NOHATHAMHU: (YHKIHS, CIIOCOOBI 3amaHus (QYHKIIUH,

3.1 00JIacTh OmpeneNeHusT M MHOXECTBO 3HAueHUil (QyHKIuH, Trpadux
(dhyHKIIMM, B3aUMHO 00paTHbIC GYHKITUN

39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKLIMH, HYIU

' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonp3oBate rpadguky GyHKIHHA U1 peLIeHNs] ypaBHEHUI

3.4 Crpoutb W uyHTaTh rpaduKd JIMHEHHON (YHKIMH, KBaJAPaTUYHON

' (GbyHKIUY, cTeNeHHONW (QYHKIUU C LIETBIM [TOKa3aTeIeM
Hcnonb3oBarek rpaduku GyHKIUE A UCCIEIOBAHHS TIPOIECCOB U

35 3aBUCHUMOCTE NpU pElIeHUU 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U

' peaJlbHOM  JKM3HM, BbIpaxaTb (opMmyiaamMu 3aBUCUMOCTH  MEXIY
BEJTMYUHAMU

4 Havana matematuyeckoro ananusa

i1 OnepupoBarh MOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTHUecKas |

' reoMeTpuyecKas Iporpeccuu
OmnepupoBarh NOHATHSIMHU: OECKOHEYHO YOBIBAIOMIAsi T€OMETPHUYECKAs

4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIpOrpeccuu

4.3 3a/1aBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH

44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTENM W IPOrPECCUU  JUIS

' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa

) MHoOXecTBa U JIOTHKA

5.1 OnepupoBaTh MOHITHIMHU: MHOKECTBO, ONIEPAIIMH HAJI MHOYKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar s ONMCAHUSA

5.2 peanbHBIX MPOLECCOB U SIBIEHUHM, NpU pelleHUuH 3ajad M3 JPyrux
y4eOHBIX IPEIMETOB

5 3 OnepupoBaTb  NOHATUSMHU:  OIpENEIeHHE, TEeOopeMa,  CJEICTBUE,

' JI0Ka3aTeNIbCTBO

7 I'eomerpus

7.1 OnepupoBaTh NOHATHIMU: TOUYKA, IPSAMAs], IIIOCKOCTh

25 [IpyMeHSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MpPU PEIICHUU

TCOMCTPHUYCCKUX 3aaaY




7.3

7.4

OmnepupoBaTh MOHATUSAMM: MAPAUIENBHOCTh M MEPIEHIUKYISIPHOCTh
HPSIMBIX U IJIOCKOCTEMN
KnaccuduupoBarh B3auMHOE pacroNOXEeHUE MPSIMBIX M IUIOCKOCTEH B

MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSMU: ABYTPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YTJIa,
peOpo ABYrpaHHOTO yria, JMHEWHBINH Yroil ABYTPAHHOTO yIiia, TpagycHas

Mepa JBYTpaHHOro yria

7.6

7.7

OnepupoBarh NOHATUSMU: MHOTOIPAHHUK, BBINYKJIBIA M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHMKA, IPAaBUIIbHBIA MHOTOTPAHHUK
PacniozHaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHMpamMuza, MpU3Ma,

MPSIMOYTOJIBHBIN MTapajuieenume, Kyo)

7.8

KnaccupunupoBare  MHOTOrpaHHMKH, BBIOMpas  OCHOBAaHUSA  JUId
kinaccuukauuu  (BBIMYKJIbIE UM HEBBIIYKJIble  MHOIOI'DAaHHMKH,
IIPAaBUJIbHBIE MHOTIOTPAaHHUKH, MpsAMbIE W  HAKIOHHBIE IIPHU3MBI,

napasuieNenune/1bl)

7.9

7.10

Onepuposarb MOHATUAMU: ceKyuias IIJIOCKOCTb, ceyeHue
MHOI'OTPaHHUKOB
OOBSACHATH NPUHLUIIBI  IOCTPOCHUS  CEUEHUHM  MHOTOTPAHHUKOB,

HCIIOJIb3YA METO CJICIOB

7.11

Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:

BUJI CBEPXY, COOKY, CHU3Y

7.12

7.13

7.14

Pemarn 3ala4u Ha HAXOKACHUC I'COMCTPHUICCKUX BCIUYHH 110 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HW3BCCTHLIC AHAJTIUTUYCCKUC MCETOAbLI ITIPpH
pemieHun CTAaHAAPTHBIX MATEMATUYCCKHUX 3aJa4 Ha  BbIYHCIICHUC
paCCTOSIHI/II\/JI MCKAY ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH O

IIIOCKOCTH, MEKAY CKPCIIMBAOIMUMHUCA MMPAMBIMHA

Pemrate 3aa4i Ha HaXOKXACHUC IrCOMCTPHYCCKUX BCIUYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC aAHAJIUTUYCCKUC MCETOAbI IIPpHU
PEIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOUMIMMHUCA TIPSAMBIMH, MCKIY HpHMOﬁ H ITIIIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

Beruucnsate 00bEMBI W IUIONIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB

(mpu3ma, mupamMuia) ¢ MPUMEHEHUEM (OPMYJI, BEIYUCIATH COOTHOIICHUS




7.15

MEXIY IJI0AASIMH IIOBEPXHOCTEH, o0bEMaMu HOJOOHBIX
MHOTOI'PaHHUKOB
OnepupoBarh MOHATHSMH: CUMMETPHSl B IPOCTPAHCTBE, LIEHTP, OCb U

IIJIIOCKOCTE CUMMETPHHU, HEHTP, OCh U IJIIOCKOCTE CUMMECTPUHU (bl/ll"ypbl

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[IpumensaTs reomerpuueckre (GakThl I PElICHUs CTEPEOMETPUUYECKUX
3a/a4, IpeaIoiaralolliuX HECKOJBKO IAroB PEIIEHUs, €CIU YCIOBUSA

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

7.18

7.19

7.20

6.1

6.2

[IpumensaTh nOpoCTeillline MNPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKUX 3a1a4

HpI/IBOI[I/ITL IpUMEPbI MATCMATUYICCKUX SaKOHOMepHOCTCﬁ B IIpUpoAcC U

JKU3HH, paClIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsTh NOTy4YEHHbIE 3HAHUS HA [IPaKTUKE: aHAIU3UPOBATh PEAJIbHBIC
CUTyallud M TPUMEHSTh M3y4YEHHbIE IOHATHS B IpOLIECCe IOMUCKA
peuenus MaTE€MaTUYECKH chopMyJIMpOBaHHON po0OJIEMBI,
MOJICJINPOBaTh peajbHble CUTYallMH Ha sI3bIKE T€OMETPUHU, MCCIIE0BAThH
IIOCTPOEHHBIE MOJIEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUU U
TEopeM, armapara aiareopsl, pelmaTh MPaKTUYECKHE 3a7aull, CB3aHHbIE C

HAXO0XJIECHUEM T'€OMETPUYECKUX BEJIMYNH
Teopust BEpOATHOCTEN M CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI

OnepupoBaTh MOHATHSMH: CpelHEe apudmeTrnyeckoe, MeAHaHA,
HauOospllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaxX MacChBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cllydaiiHOe COOBbITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTAapHBIH HCXOJ)
CllyyallHOro  OMbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CﬂytlaﬁHI)IMI/I CO6I)ITI/I$[MI/I, HaxXoJuThb W CPAaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX Cﬂy‘{af/'lHBIX OKCIICPUMCHTAX

6.4

Haxoaute ¥ ¢opmynupoBaTh COOBITHS: IepeceueHre U 0ObeInHEHHE
JAHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;

MONIb30BaThCs  AMarpamMmMamMu  Dijepa H QOpPMYyNIO  CIOXKEeHHS




BEPOSITHOCTEH MPH PELICHUN 33734

OnepupoBaTb MOHATHUAMHU: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMbIE

6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C IMOMOIIBIO NMPaBHJIa YMHOXKEHHS, C
IIOMOUIBIO J€PEBA CIIY4alHOTO OIIBITA
6.6 [IpuMeHAT KOMOMHATOPHOE MPABWJIO YMHOKEHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTb NOHATHSMM: UCIBITAHWE, HE3ABUCUMBIC UCIBITAHUSA, CEPUS
6.7 HCIBITAaHUH, yCIIEX U HEyJaya; HaXOAUTb BEPOSTHOCTU COOBITUH B CEpUU
' HE3aBHCHMBIX MCIIBITAHUM 10 IIEPBOrO YCIE€Xa, HAaXOOUTh BEPOSATHOCTU
cOOBITHI B cepuu UcTbITaHuil bepHyiu
6.8 OnepupoBaTh TOHATUSAMU: Cly4yaiiHas BEJIM4YMHA, paclpeeiieHue
' BEPOATHOCTEN, Uarpamma pacipeesIeHus
11 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsEeMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeaHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATUSMHU: HATypaJlbHOE, LIEJI0O€ YHUCIO; HCIOIb30BaTh
11 IIPU3HAKN JEJIMMOCTH LEIBbIX YMCEJ, PA3JIOKEHUE 4YKCIa Ha IIPOCTHIE
MHOXHUTENHN JUIS PELICHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapudm  yucia, JAECITUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 YpaBHEHUs U HEPABEHCTBA
[TpumeHsTh CBOMCTBAa CTENeHM M TNpeoOpa3oBaHMs BhIPAKEHUI,
2.1 ONEPUPOBATh TMOHATHAMH: II0KA3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;
peliaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoimonHATe mpeoOpazoBaHUs BBIPAXKEHUM, COJEpXKALIUX JIOTapU(MBbL;
2.2 OINEepUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 Haxonuts penieHust npoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh TMOHATHSAMM: CHCTEMA JIMHEHMHBIX YpPaBHEHHH U €€
2.4 pELICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW [UIS PELICHUS

MPAKTUYCCKUX 3aaa4




2.5

2.6

Haxonute  pemieHus OpPOCTEHIIMX CUCTEM W COBOKYITHOCTEM

palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

MonenupoBaTh peaNbHBIE CHTYAIlMH HA SI3BIKE anreOpbl, COCTABIATH
BBIPAXCHHUsI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIOJIB30BAaHUEM armnapara

anreOpsl

OyHKkuMK U rpaduKu

3.1

3.2

OmnepupoBaTh MHOHATUSMHU: TEpUOANYECKas (GYHKIUSA, HPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DYHKIIMH, HauOoOJIbIIee H
HauMEHbIllee 3HaYeHUS! (QYHKIUHM Ha MMPOMEXKYTKE; HCHOJIB30BaTh UX IS
uccien0BaHus QyHKIUH, 331laHHOHN rpaguKomM

OnepupoBaTh MOHATUSAMHE: TPAPUKH TOKA3aTEIBHOM, JTOTapu(MHUECKON 1
TPUTOHOMETPUYECKHX (YHKLMI; W300pakaTh HMX Ha KOOPIWUHATHOU

IIJIOCKOCTH U UCIIOJIb30BATh AJIA PCIICHUA ypaBHCHI/Iﬁ N HCPABCHCTB

3.3

N3o00paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpaduKd JHMHEWHBIX
YpaBHEHUW U WCIHOJB30BaTh HMX JUISI PEHICHUS CHUCTEMBbI JMHEHHBIX

YpaBHEHUN

3.4

4.1

4.2

Hcnons3oBath Tpaduku GYyHKIUNA A7 HCCIEAOBAHUSA IPOLIECCOB H
3aBUCUMOCTEHN U3 IPYruX Y4eOHBIX TUCIUILIAH

Hauama MmaTeMaTH4eCKOro aHajan3a

OnepupoBaTh TOHATHSMHU: HENpepbiBHAs (QYHKIMS, TMPOU3BOIHAS
(GYHKIIMHM; HCIONB30BaTh TEOMETPUYECKHI W (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS pEeLICHUs 3a1a4

Haxonuth  mpoOM3BOJHBIE  DJIEMEHTAPHBIX  (PYHKIUMH, BBIYUCIATH

MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU, HACTHOI'O (I)YHKI_II/II\/'I

4.3

4.4

Hcnonp30BaTh MPOMU3BOJAHYIO JJI  HCCIE€NOBaHUS (DYHKUMHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K

MOCTPOEHUIO TpaduKOB

Hcmons30BaTh MPOU3BOJHYIO IS HAXOXICHHUA HAWJIY4IICTO PCUHICHUS B

MPUKJIIAAHBIX, B TOM YHUCJIIC COONUAJIBHO-3KOHOMUYCCKHUX, 3aa94ax

4.5

4.6

OnepupoBaTh MOHATHAMHU: MEpPBOOOpa3Has W WHTErpaji; IOHUMATh
reoMeTpHYecKUi U U3NYECKUI CMBICIT UHTErpajia
Haxomuts mnepBooOpa3Hble 3lIeMEHTapHbIX  (QYHKIUI, BBIUUCIATH

uHTerpai o popmyne Herorona — JleiiOnura




Pemrats IMPUKIAAHBIC 3aJa4d, B TOM YUCJIC CONHUAIIBHO-3KOHOMHUYECKOT'O

1 ¥ (QU3UUECKOr0 XapaKTepa, CPeICTBAMU MAaTEMaTHUYECKOT0 aHAIIN3a
6 ['eomerpus
OnepupoBaTh NOHATHAMHU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromue
6.1 [WJIMHIPUYECKON TTOBEPXHOCTH, IMJIMHAP, KOHMYECKash MOBEPXHOCTH,
' o0Opa3yioe  KOHHUYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CITOCOOBI TTOJYUYCHHSI TEJT BpaIlCHUS
6.4 KrnaccudunupoBaTs B3auMHOE pacmiookeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOI, OCHOBAaHHME IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IJIOMIAAM TIOBEPXHOCTEH TENl  BpalleHUs,
' IeOMETPUYECKHX TeJ C IIPUMEHEHNEM (HopMyIT
OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy H
6.7 ONMCaHHBIN OKOJIO cdeprl, chepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpaIICHUS
6.8 BeraucnaTe  COOTHOLIGHWS MEXAY IUIOMIAASMU  TOBEPXHOCTEH |
' 00BEMaMu TOTOOHBIX TEI
69 N300paxkaTh nzydaemble GUIYpbl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHMS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TNPE0OPa30BHIBATH HH(OPMAIHIO O
6.11 INPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, NpeACTaBIEHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TEOMETpHUYECKHE (AKTHI JUTSI PEUICHUS CTEPEOMETPHUYECKIX
6.12 3ajiay, NPEANOoiaraloliuX HECKOJbKO IIaroB pEIIeHUs, €CIU YCJIOBUS
NPUMEHEHHS 33JJaHbl B SBHOH Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE ACWCTBUS CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U

YMHOKCHHA BCKTOpa Ha YHCIIO, O6”I)$ICH$ITI>, KakMMH CBOMCTBAMH OHH




o0azmaroT

6.15

[TpumeHsTh paBUIIO Napajlieenunena Npy CI0KeHUH BEKTOPOB

6.16

6.17

6.18

6.19

6.20

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJbL BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BCKTOpPA,
yroa MEXAy  BEKTOpaMu, CKaJLIpHOC  IPOU3BEACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEX]y BEKTOpaMH, CKaJIipHOE MPOU3BEJCHHE, PAaCKIIaAbIBATh BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BCKTOPaM

3aIIaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAHAT
PemraTs HpOCTCfII.HH@ rCOMCTPHUYCCKUEC 3aJadd Ha JI[PUMCHCHHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemrats 3agadud Ha a0Kas3aTCJIbCTBO MaTEMAaTHYCCKHX OTHONIICHHUU M
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIN aJITOPUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHJAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

6.22

[IpuMeHATh mnOpocTedlIMe NPOrpaMMHBIE CPEICTBA U BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
[TpuBOIUTE NpUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'€COMETPUU B UCKYCCTBC

6.23

5.1

[TpuMeHsATH TOJIydeHHblE 3HAHHWA Ha IpaKTHKE: aHaJIM3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHS B IpoOIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHble CUTYallUU Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJEIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH H
TEeopeM, amnmnapara aareOpsl, pemarh NPakTUYECKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XJECHUEM I'€OMETPUUECKUX BEIIMUUH
Teopust BEpOATHOCTEN U CTATUCTHKA

CpaBHMBaTh BEpPOSITHOCTH 3HAYCHUW CIy4allHOM BEJIMYMHBI IO

pacnpeaciiCHu0 Uin € IOMOLIbIO JUarpaMm

5.2

OHCpHpOBaTL MNOHATUCM MATCMATHYCCKOI'0 OXHWAaHUA, IIPUBOAUTH
NpuUMEPBl  TOT'O, KaK IPHMCECHACTCA MAaTECMATUYCCKOC  OXHIAHHC
cnyqaﬁHoﬁ BCIIMYHMHBI, HAXOJHUTb MATCMATHUYCCKOC OXHWIAaHUEC 110

JTAHHOMY PAaCIpeICICHHIO




5.3

HNmeTts npeacTaBJICHHUE O 3aKOHE OONBIINX YHCEN

5.4

HmeTs npeacTaBiieHne 0 HOpMaibHOM pacrpeaeIeHuN




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 paloHaIbHBIMU YHCIaMM, NIPEOOPa30BaHUs YUCIIOBBIX BblpaxkeHMH. [IpumeHnenue
IpoOeil U NPOLIEHTOB JUIsl pEelleHUs NPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUH U PEAILHON KU3HU
JenictBuTenbHble  4yMcia.  PalMOHaJbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uyuciaMu. [IpuOiamxkéHHble
BBIYHUCIICHHSI, TPABUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI
Crenenp ¢ mensiM mokaszareneM. CrtaHmapTHas (Gopma 3amucH JIE€HCTBHTEIBHOTO
13 yucia. Mcnonb3oBanue noaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JaHHBIX
14 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHu. J[eHCTBHsS ¢ apupMETHUECKUMH
' KOPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHHYC M TAaHICHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE IPE0Opa30OBaAHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUUYECKUX BBIpa)KEHUII. OcHOBHBIE
' TPUTOHOMETPHUYECKHE (HOPMYIIBI
93 VYpaBHeHUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelIeHHE HepaBeHCTBA. MeTon
' UHTEPBAJIOB
2.4 Perenue nenbIx U 1poOHO-paAIlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemienne TpuroHoMeTpuUECKUX ypaBHEHUN
97 [TpuMeHeHrne ypaBHEHHA W HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKHX 3a]a4d U 3a7ad
' U3 PA3UYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIHH U TpaduKu
3.1 Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. B3aumHo obOparHble




byHKIUHA

3.2

3.3

O6nactp ompeneneHUss W MHOXKECTBO 3HaueHWd ¢GyHKkumu. Hymu QyHKIuu.
[IpomexxyTKH 3HAKONOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
Crenennass (yHKIUST C HATypaJbHBIM M IENBIM IOKa3areneM. E€ cBoiicTBa u

rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU

3.4

4.1

4.2

Tpuronomerpudeckas OKpY>KHOCTb, OINpPEACIICHHE TPUTOHOMETPUUYECKHX (PYHKITUN
YUCJIOBOTO apryMeHTa

Hagana MaTeMaTnueckoro aHajimsa

ITocnenoBaTeNbHOCTH, CHOCOOBI 3aJaHus IIOCJIENOBaTEIbHOCTEHM. MOHOTOHHBIE
MMOCJIEIOBATEILHOCTH

ApudmeTrndeckass M TEOMETpUYECKash mporpeccud. becKOHEYHO YOBIBarOIIas
reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH IeOMEeTpUYECKOU
nporpeccun. DopMyna CI0XKHBIX TPOLEHTOB. Vcmonb3oBaHuWe mnporpeccuu IJist

peUICHUA PCAJIBHLIX 3aa4 IIPHUKIIAAHOIO XapaKTepa

MHOXeCTBa U JIOTUKA

5.1

MHoecTBO, omepanuu HajJ MHOXecTBamu. Jluarpammer Diinepa — Benna.
[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO allfapara Jjisi OMHCAHUsl pPeabHBIX

IMpouecCcoB U HBHGHHﬁ, IIpU pCHICHUHN 3a/]a4 U3 JpYyIrux y‘IC6HBIX npeaMEeTOB

5.2

Onpez[eneHI/Ie, TCOpPEMaA, CIICACTBUC, 1OKA3ATCIILCTBO

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMAaTUYECKOM  TOCTPOEHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

B3aumHoe  pacrnosokeHue HpsAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajyieJbHble M CKpeuBawomuecs mnpsMele. llapamnenbHocTh NOpsIMBIX U
MJIOCKOCTEH B  MPOCTPAHCTBE: MapaulelibHbIe TIPsIMBIE B MPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IJIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy TNpPSIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: NapajljiebHbIE MIIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockoctei. [Ipocrteiimue mpocTpaHCTBeHHBIE (DUTYPHI HA IIOCKOCTH: TETPadp,

I(y'6, napajijieJIcnmIica, IOCTpoOCHUE CcedyeHU

7.3

HepHCHI[I/IKyHSIpHOCTB HpHMOﬁ U TUIOCKOCTH: NCPHCHIAUKYIIAPHBIC IMPIAMBIC B
IMPOCTPAHCTBE, IPAMBIC IMTAPAJIJICIBbHBIC U ICPICHAUKYIAPHBIC K IIJIOCKOCTHU, IPHU3HAK

NEPNCHAUKYIIAPHOCTU HpHMOﬁ H IJIOCKOCTH, TCOPEMA O HpﬂMOfI HepHCHI[HKYHHpHOﬁ




7.4

7.5

7.6

IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojd MEXKAy MPSAMOM H  IIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKM A0 IUIOCKOCTH, PAcCTOSTHUE OT NPSIMOM 0
IUIOCKOCTH, MPOEKIMS (PUTYpBl HAa TUIOCKOCTh. [leprneHauKyinspHOCTh IIIOCKOCTEH:
IpU3HAK  MEPHCHAMKYSIPHOCTM  ABYX  Iulockocte. Teopema o Tpéx
NEPIEHAUKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOIOI'DAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKHU, pa3BEPTKa MHororpaHsuka. Ilpmsma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH Npu3Msl. llapamienenunen, npsMOyroJbHbIN NapauIeIeIUIIe
u ero csorcraa. [Iupamuaa: N-yrojapHas nupamuia, 'paHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBas U IOJIHAS MMOBEPXHOCTh NMUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.
OneMeHTbl Npu3Mbl U nHUpaMuibl. llpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE
IIPAaBWJIBHOTO MHOTOIPAaHHMKA, IpaBUibHAs NpPU3Ma M IpaBWIbHAs INHpaMHUIA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABHIIBHBINA TeTpa’p, KyO. [IpeacraBienue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’3Ip, AOJAEKa’aAp M ukocadapyrue CeueHus

IMPU3MBI 1 TUPAMUABI

CI/IMMeTpI/Iﬂ B IPOCTPAaHCTBE: CHMMCETPUA OTHOCUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPHH B IMHUPaMUJaX, MMapaJUICICIIUIICAAX, ITPABUJIIbHBIX

MHOI'OIrpaHHHUKax

Bbrunicienne 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOW MMOBEPXHOCTH U TMOJHONH TIOBEPXHOCTH MPSMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoi npu3Mbl. [lnomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIaan

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM MUpPaMUIBI, TPU3MBI

1.7

6.1

6.2

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIOIaasIMU HOBerHOCTeﬁ,

00BEMaMHU TTOOOHEIX TEI
Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre NaHHBIX C TMOMOIIBIO Tabmun wu  guarpamm.  CpenHee
apudmernueckoe, MeauaHa, HauOonbllee W HaUMEHbIIEe 3HAUCHUs, pa3Max,

JAUCTICPCHA U CTAHJAPTHOC OTKIIOHCHUEC Y CIIOBBIX Ha60pOB

CrnyualiHple SKCHEPUMEHTHI (OMBITHI) W CllydallHble COOBITHS. OJIeMEHTapHbIE
coObITUs (Mcxoabl). BeposTHOCTH ciy4yailHOro coOBITHS. baM30cTh YacToTH |
BEPOATHOCTH cOObITUH. CilydaifHble OMBITHl C PABHOBO3MOXHBIMU 3J€MEHTAPHBIMU

COOBITHSIMH. BCpOHTHOCTI/I COOBITHI B OIIbITax C PaBHOBO3MOKHBIMHA




OJIEMCHTApPHBIMU COOBITUSIMU

Oneparu  HajJ COOBITUAMH: TepecedeHue, OOBEAMHEHHE, MPOTHUBOMOIOKHbBIC

03 coObITus. Iuarpammsl Diinepa. @opmyna caoKeHus: BEpOATHOCTEN
6.4 VYcnoBHas  BEPOATHOCTb. YMHOXKEHHME  BEpPOATHOCTEH. JlepeBO  CiydalHOro
' skcnepuMmenTta. @opmyia nonHoi BeposTHocTH. HezaBucumble coObITUs
65 KomOunaropnoe mnpaBuio ymHOxeHus. IlepecranoBku u dakropuan. Yucno
' coueranuii. Tpeyronsauk Ilackans. @opmyna 6maoma Herotona
bunapHplii ciyyaliHpli ONBIT (MCIIBITAaHME), yclex M Heynada. HesaBucumbie
6.6 ucnelTanusa. Cepuss HE3aBUCUMBIX HCHBITaHUM 10 1nepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium
6.7 Cnyualinas BenuuuHa. Pacnipenenenue BepositHocTel. Jlnarpamma pacnpeiesieHus.
' [Tpumeps! pactipeiesieHnid, B TOM YHCIIE TEOMETPUIECKOE 1 OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna ¥ BBIYUCIICHUS
11 Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBIX YHACE
1.2 CreneHsb ¢ pallMOHAIBHBIM ITOKa3arenaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, coAepKaLIUX JTOTapUPMbI
25 [IpeoGpa3oBanue BbIpaxeHUil, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM
' IIOKa3aTeneM
2.3 [Ipumepsl TPUTOHOMETPUUECKHUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembpl JNHHEWHBIX YypaBHeHHI. PemieHue NpUKIATHBIX 337ad C IOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMspl U COBOKYITHOCTH pPallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
28 IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a7a4
' Y 3a7a4 U3 pa3jMyuHbIX o01acTel HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKh




Oynknusa. Ilepuonnueckne ¢dyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.

3.1 MakcumymMbl 1 MUHUMYMBI (QyHKUIuH. HanGosbinee W HauMeHbIIee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.4 Hcnons3zoBanue rpadmkoB GyHKIIUN IS peIICHUs YPAaBHEHUN U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKIMH A8 HMCCIEJOBAHUSA  HPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE€ BO3HHMKAIOT TPU PEIICHHH 33734 U3 JAPYIHX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maremaTndeckoro ananusa
4.1 HenpepsiBable pyHKIIMU. MeTO] MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHON
43 [TpousBonHbie 3neMeHTapHBIX (yHKIMHA. DOpMyIBl HAXO0XKIECHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKLIUI
[IpuMeHeHHe NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 SKCTpeMyMbl. HaxoxaeHne HauOONbIIero ¥ HaMMEHBIIETO 3HA4YeHUs (QyHKIMH Ha
OTpe3Ke
[TpumMeHeHre MPOU3BOAHOM Al HAXOXKJICHHUS HAWIYUIIEeT0 PEHICHUs B IIPUKIIATHBIX
4.5 3ajjayax, M OIpeJeNieHHs CKOPOCTH IHpollecca, 3aJaHHOro QGopMysnol HiM
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuil 1 pusnueckuii cmbici. Beranciaenue uaTerpaia mno
' ¢dbopmyne Hetotona — JleitOnuna
6 I'eomerpus
[unuuapuyeckas MOBEPXHOCTh, 00pa3yloIIye WIMHAPUYECKON MOBEPXHOCTH, OCh
6.1 MWIMHAPUYECKOW TMOBepXHOCTH. L{mnmmHap: ocHOBaHMSA W OOKOBas TMOBEPXHOCTH,
o0pa3yro1ias U och, M0 b OOKOBOM M MOJHON MOBEPXHOCTH
Konnueckast ToBepXHOCTh, 00pa3yrolie KOHNIECKOH MTOBEPXHOCTH, OCh U BEPIINHA
6. KOHMUYEeCKoW mnoBepxHocTH. KOHycC: OocHOBaHME M BeplIMHA, 0o0pasyromias U OCh,
' ioniaab OOKOBOM M TOJIHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: OOpasyroliue |
BBICOTA, OCHOBAaHUs M OOKOBasi IOBEPXHOCTh
Cdepa u map: HeHTp, paanyc, AMaMeTp, MO b MOBEPXHOCTH cepbl. BzanmHoe
6.3 pacrioioskeHre cepsl W IIIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, ImIiomans

cepsl




6.4

N306paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApa U KOHYCa

6.5

6.6

6.7

KomOunanmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIHMCAHHBINA
okoJo chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIlCHUs

[TonstTue 06 oO0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapauIesIeIuIeia U clieACTBUs U3 He€. O0BEM IIITUHIIPA, KOHYCA.
O06BEéM mapa u rwiomazas cheps

[Tono6HbIe Tena B npoctpaHcTBe. COOTHOIICHHS MEX/TY IUIOIIASIMH TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

6.8

6.9

6.10

Ceuenust nunuHApa (MapajielbHO M MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa

Bekrop Ha miockoct M B mpocTtpaHcTBe. CllOKE€HHE M BBIYMTAHUE BEKTOPOB.
YMHO)KeHUEe BeKTOopa Ha 4ucio. PaznojkeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. PemeHwe 3ajady, CBA3aHHBIX €

IIPUMEHEHHUEM IIPAaBUII JEMCTBUI C BEKTOPAMHU

[IpsimoyronbpHasi cucremMa KoopauHaT B mpocTpaHcTBe. KoopawHaThl BeKTOpA.
[Ipocreiiine 3agaun B KOOpAMHATaxX. Yroll Mexay BekTopaMu. CkalsipHOE
MIPOU3BE/ICHUE BEKTOPOB. BhIuncieHUE YIIOB MEXIY MPSAMBIMA U TUIOCKOCTSIMH.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4

TeopI/IH BepOHTHOCTCﬁ U CTaTUCTHKA

5.1

5.2

5.3

UucnoBble XapaKTEPUCTUKU CIIYYalHBIX BEIMYMH: MAaTEMaTHYECKOE OXKHUAAHUE,
JMCTIEPCHS] U CTaHJIAPTHOE OTKJIOHEHUWE. [Ipumepsl mpuMeHeHnss MaTeMaTUu4ecKoro
OKHMJaHUs, B TOM 4YHUCIE B 3aJadax W3 ITOBCEIHEBHOW XMU3HU. MaremaTuyeckoe
OXKHJIaHWe OWHAPHOM CIIy4alHOW BENIMYUHBI. MaTeMaTH4ecKoe 0XHIAHHE CYMMBbI
CIy4yalHBIX BEIWYMH. MaTeMaTudeckoe OKHUJIaHUE U JTUCIEPCUS TE€OMETPUUYECKOIO

1 OMHOMUAJIBHOTO pacIpe/ieIeHHM

3akoH OOJBIIMX YUCEN U €ro pojib B Hayke, Ipupoje U oduiecTBe. BriOOpouHbIii
METOJI UCCIIEOBAHUN

[IpuMepsl  HeENmpepsIBHBIX  CIIy4aliHbIX BelauuMH. [loHATHE O IUIOTHOCTH
pacnpezeneHus. 3aia4uu, NPUBOASIINE K HOPMAJIbHOMY pactpeneneHuto. Ilonarue o

HOPMAaJIbHOM pacipeiesieHun




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kona
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

BnaneHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMHU pEIICHHs 3a1ad;
yMmeHue (GopMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeNICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYIHPOBATD
00paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJIEHHUE, NPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIb30BATh METOJ, MAaTeMaTH4EeCKOW HWHAYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUsA IIpU pPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN;  YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM YHCJIE€ M3 JAPYruX Y4eOHBIX IPEIMETOB; YMEHHE
OIepUpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIUCHIBaTh rpadbl PpasInYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BaThb rpachI IIpyu pCUICHHUU 3a/1a4

YMeHne onepupoBaTh MOHATHAMHU: HATYPAIBHOE YHCIIO, LEN0E YHCIIO,
CTENEHb C LEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENEHHU, CTEIIEHb
C PpalMOHAJIBHBIM  IIOKa3aTeleM, CTENeHb C  JIEWCTBUTEIIbHBIM
nokaszareiaeM, Jorapupm UHUCIa, CHUHYC, KOCHHYC M  TaHT€HC
IIPOU3BOJBHOTO YHCIA, OCTATOK IO MOXYJIO, PAalMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypalbHBIX,  LEJIBIX,
paloOHaIbHBIX, JEHCTBUTENbHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBIIMKA OOIUil AenuTenb M HauMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemeHnu 3agad; 3HaKOMCTBO €
pa3IMYHBIMM  NO3ULUOHHBIMM  CHUCTEMAMM  CUHCJICHMS;  yYMEHHE
BBITNIOJHATh BBIYMCICHHE 3HAYEHHH M MpeoOpa3oBaHUs BBIPAXKEHUU CO
CTENEeHs MU M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAlMOHAIBHBIX
BBIPQXXCHUM; yMEHHE OIEepUPOBATH MOHATUSMU: IOCIEI0BATENbHOCTD,

apudmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,




OCCKOHEYHO yOBbIBalOIIasi TIeOMETpUUYECKas TMPOTPecCus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOILIbBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IMOHATUSIMH: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIHTH
apuMeTUYECKHE JCUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJIUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSIMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU. PALUOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘{eCKI/IC, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Ifl U HCPABCHCTB, PaBHOCUJIIbBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHHC DPCIIaTb YpPABHCHUAI,
HCPAaBCHCTBA W CUCTEMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHCTCMbI JIA PCHICHUA MATCMATUYCCKUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLIMY, TIepBas U BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
MHTErpajl; yYMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YAacTHOIO U
KOMITO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHME KacaTelbHOH K rpauky
(GYHKIIMM; yMEHHUE HaxXOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIs HCCIelOoBaHHUA (DYHKIU,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJIB30BAHMEM ammnapaTa MaTeMaTHYeCKOTo
aHaIM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKAECHUS HAWIYy4dIIero

pelmiCHusd B NPUKIIAJHBIX, B TOM YHCJIIC COIHUAIIBHO-DKOHOMHUYCCKUX U




(bU3HYECKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

oMoIIbI0 AuddepeHITnaIbHbIX YpaBHECHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMU, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUUU; YyMEHUE
CTpOUTh TpapUKU H3YyYCHHBIX (YHKUIUH, BBIIOJIHATH IMpeoOpa3zoBaHuUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ady U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peasbHOM JKU3HU; BBIpaXaTb (OpMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTU yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJ]a4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DECIICHHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJECIA C HCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHueckoe, MeIuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJIeKaTh,
MHTEPIPETUPOBaTh MH(GOPMAIMIO, TMPEACTABICHHYI0O B TalnuIax, Ha
quarpaMmax, rpagukax, OTpaXkarollyro CBOMCTBA peasbHbBIX MTPOLECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJIUI U THarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TrpauuecKku

ucciacagoBarb COBMCECTHBIC Ha6JIIO,Z[eHI/I}I ¢ noMombr JguarpamMm




paccerBaHMs U JTUHEUHOU pEerpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; MPUMEHSThH
GOpMyIBI CIIOKEHHUSI W YMHOXKEHHUS BEPOSTHOCTEH, (OopMyny IMOTHOU
BEepOATHOCTH, hopmyny bepHysin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, paclpeleiecHue BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCUS M CTaHIAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUU paclpelesieHusT W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPacHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPECICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAaHUI; YMEHUE MPHUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATH MOHATHSIMU: COYCTAHHE, IEPECTAHOBKA,
YHUCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HpIOTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYXKICHHUSI TSI PEIICHHS 3a]1a4;
OIICHHUBATH BEPOSTHOCTH  pPeaJTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, Jyd, BeIMYMHA YyIJa, IUIOCKUH Yrodi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUECs MpsMBbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IIpU
pelleHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 TI'€OMETPUUECKUX TMOHATUH HU

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IPAKTHUYCCKUC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATUAMM: IJIOWAAbL (GUIYpbl, 00bEM (UTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenumnen, NnpusMa, NUpaMuia, (urypa U IOBEPXHOCTH

BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, Miomans chepsl, IIomaib




MOBEPXHOCTU MUPAMUJBI, TMPU3MBIL, KOHYCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesienuIeaa, MUpaMUAbl, NPU3MBbI, LWIMHIpA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa U LIWIMHIpA,
[apajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cgepbl, LUIUHAPA, KOHYCAa; YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BpalICHUs, UX CEUYCHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIIEHO
dbopMynupoBaTh OMpeesieHns U3y4aeMbIX (DUTYp, BBIABUTATH THUIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMOOHBIE (QUIYpBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HUCIOJIb30BATh T'COMETPUYCCKHE OTHOIICHHUSI
IpH PEIICHUU 3a7a4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOMN JKU3HH; YMEHHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa/lb, OO0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHE OOBEMOB

10JI00HBIX QUryp

VYmenune ONCpHUpPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3OKEHHUE BEKTopa 1Mo Oasucy,
CKaISIpHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METO
JUIS pEIICHWs TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB

YMeHue BBI6I/IpaTB MOAXOMAIIUM MeTod JJIA peuicHud 3a1adu;




IOHVMMAHHWE 3HAYMMOCTH MAaTEMaTHMKW B W3Y4YCHHH IPUPOJHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, YMEHHME IPUBOJMTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEbIX Yncel

12 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaJbHON cTeneHu. JeHCTBHS ¢ apuPMEeTHIECKUMU
' KOPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenensb ¢ nensiM nokaszareneM. CTeneHb ¢ palloOHaIbHBIM MoKa3ateseM. CBoiicTBa
' CTETIeHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI

HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIIECHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeoOpazoBanue BhIpaKeHUI

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMUIecKe HEpaBEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI

3 OyHKIHH U TpaduKu




OyHKUs, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepruogunueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkmuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMmocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKknud. Haumbonblnee W HauMeHbllee 3HAYEHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeJdbIM MokazaTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U TpadUKu
36 Toukum paspeiBa. AcumnTorhl TpadukoB ¢GyHknumii. CBoiicTBa  (QYHKIHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuIecKkas mporpeccur. @opMyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA
[TpumeHeHHe MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOOoNbIIero ¥ HaUMEHBIIET0 3HA4YeHUs (PYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpain
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J[narpaMMel Jiinepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Maremaruka: anrebpa u Hayalla MAaTEMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa 1 Havana
MaTemarudeckoro aHanmuza 10 — 11 kmaccel. Anmumos 1. A., Komsaruna FO.M., Tkauera M.B.
u ap. AO «znarensctBo «IIpocsemienue.

2. Marematuka: anredpa 1 Hayana MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus 10 -11
kiaccel. Aranacsia JI.C., byry3os B.®., Kagomues C.b. u ap. AO «3narenscTtBo
«IIpocsemeHue».

3. Maremaruka. BepostHocTb 1 ctatuctuka: 10 kiaacc: 6a30BbIi B YIiTyOJICHHBI YPOBHH.
bynumosuu E.A., bynsriueB B.A. AO «M3narensctBo «IIpocBenienue».

4. MatemaTuKa. BepoaTHOCTb 1 cTaTUCTUKA: 11 Knacc: 6a308Bblii U yray6aeHHbI ypoBHU. ByHUMOBWY
E.A., Bynbiues B.A. AO «M3pgaTenbcTBo «lpocseLieHme.

METOAUYECKHUE MATEPHUAJIbI J1JIs1 YUUTEJIA

1. ®depepanbHas obpasoBaTenbHan Nporpamma cpegHero obuero 06pasoBaHus, yTBepKAEHA
npukasom MuHUcTepcTBa NnpocselLeHns Poccuinckon Peaepaumnm ot 18 mana 2023 r. Ne 370.

2. Anrebpa u Hayasna maTemaTMYeCcKoro aHanusa. Metoamyeckme pekomeHgaumn.10 knacc:
nocobue ana yuntenei obpasosaTenbHbix opraHusaumii/ H.E. ®éaoposa, M.B. Tkauésa. — M. :
MpocsewweHmne, 2015. — 224 cTp.

3. MWU3yuyeHue reometpun B 10-11 Knaccax: KH. ana yuntena / C. M. CaakaH, B. ®. byTy3os. — 4-e u3g,,
nopab. — M. : MpoceeweHune, 2010.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. EanHan Konnekuma undposbix obpasosaTtenbHbIx pecypcos http://school-collection.edu.ru
. «KapmaH gna yuntena matematnkm» http://karmanform.ucoz.ru.

. Al nay Ha ypoK maTemaTtuKkm (Metogmyeckune paspabotkn): www.festival.1sepember.ru

. YPOKM — KOHCMNEeKTbl www.pedsovet.ru

. http://www.proskolu.ru/org

. www.metod-kopilka.ru

. http://www.1september.ru/

. http://www.edu.ru/

. http://urokimatematiki.ru
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