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®denepanpHas pabodas mporpaMma mo yueOHomy npeamery «MaTemaTukay
(6a30BBIN  ypoBeHb) (mpeameTHas o6OyiacTh «MaremaTuka U UHOOPMATHUKAY)
BKJIFOYAET TMOSICHUTEIBHYIO 3alUCKy, COJIEp)KaHWe OOYy4YeHHUs], IIJIaHUPyEMBbIe
PE3yNbTaThl OCBOSHUS MPOTPAMMBI TT0 MAaTEMATHKE, TEMATHYECKOE TUIAHUPOBAHUE.
[TosicHuTeIbHAS 3aMTUCKA OTPAXKAET OOIIHE TIENH U 3aa9d U3YYCHHS MaTeMAaTHKH,
XapaKTEePUCTUKY  TICUXOJOTMYECKUX  MPEANOChUIOK K €€  M3YUYCHHIO
0Oy4aroIIMMUCS, MECTO B CTPYKTYpE yueOHOTO TUIaHa, a TAKXKeE MOJIX0JIbI K 0TOOPY
COJIepKaHMs, K ONPEACIICHUIO INIAaHUPYEMBIX pe3ybTaToB. Coaepkanue 00yueHus
PacKpbIBaeT COACPKATEIIbHBIC JIMHUU, KOTOPBIE MIPEAJIaratoTcs ik 00s3aTeILHOTO
U3y4YeHUS B KaXJOM KJacCceé Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHMs.
[InanupyemMbie pe3ylbTaThl OCBOCHUS MPOTPAMMBI IO MATEMAaTHKE BKIIFOYAIOT
JUYHOCTHBIE, METAIPEAMETHBIE PE3yJIbTaThl 32 BECh NMEPUO 00yUCHHS Ha YPOBHE
cpeaHero obmero oOpa3oBaHUsA, a TakXKe MPEIAMETHbIE  JIOCTHXKECHHS
00y4Jaromnierocs 3a KakIbIi Toj] O0y4eHuUs.

HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma 1Mo maTeMaTHKe Ha YPOBHE CpPEAHEro oOIIero o0pa3zoBaHMs
pazpadorana Ha ocHoBe @DPI'OC COO ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBAHMM, MPEABABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TpagulUi
poccuiickoro  oOpa3oBaHus. Peanuzaunus  mporpaMmbl [0 MaT€MAaTHKE
oOecreynBaeT OBJIAJIEHUE KIIIOUEBBIMH KOMIIETEHUIUSMHU, COCTABIISIOIIMMHU OCHOBY
JUISE  CaMOpa3BUTHSL M HENpPEphIBHOTO  00pa3oBaHUs,  IEIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOIO U TIO3HABATEIILHOTO PAa3BUTHUSI JIMYHOCTH
oOyuaronuxcs. B mporpamme mno MareMaTHKe Y4YT€HbI HUACH M TOJOXKECHHS
Konneniuu pa3sButus MaTeMaTuueckoro oopaszoBanusi B Poccuiickoit deaeparuu.
B coorBeTcTBUM ¢ Ha3BaHMEM KOHUEIIHWH, MaTeMaTU4ecKkoe oOpa3oBaHUE
JIOJI’KHO, B YAaCTHOCTH, TMPEIOCTABIATH KAXKJAOMY OOYydYaroImeMyCs BO3MOXHOCTh
JOCTIKEHUS YPOBHS MAaTeMAaTHYECKUX 3HAHHM, HEOOXOAMMOTO IS JajbHEUIeh
YCHEIIHOW >KM3HU B oOmecTBe. MIMEHHO Ha penieHue 3TOW 3ajJayd HalejeHa
mporpaMma 10 MaTeMartwke 0Oa3oBoro ypoBHs. B smoxy 1mudposoit
TpaHchopmali BcexX cdep YeTOBEYECKOM IeATEIbHOCTH HEBO3MOXHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOM
NOJFOTOBKU. Y€ B IIKOJIE MaTEeMaTUKa CIYXUT ONOPHBIM MPEAMETOM IS
U3YYeHHUS] CMEXHBIX JUCHUIUIMH, a B OJKM3HM IIOCJE IIKOJbl peajJbHOU
HEOOXOJIUMOCTBIO  CTAaHOBUTCA HEIMpPEPbIBHOE OOpa3oBaHHME, UYTO TpeOyeT
MOJIHOIIEHHOW 0a30Boi 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM 4YHUCJIE H
MaTeMaTU4ecKod. DTO OOYCIOBJIEHO TEM, YTO B HaIlM JHU PACTET YHCIIO
CHEUHUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MAaTEMATUKU: U
B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKHX OO0JACTSX, U JTaXKe B
ryMaHuTapHbix cepax. Takum o00pa3oM, Kpyr 0OydYaromuXcs, AN KOTOPBIX
MaTe€MaThKa CTAHOBUTCA 3HAYUMBIM MPEIMETOM, CYIIECTBEHHO PpPACILIUPSAETCS.
OenepanibHas pabouass mporpamma | Marematuka. 10-11 kmaccel (0a30BbIi



ypoBeHb) 5 IlpakTuyeckasi MOJE3HOCTh MaTEMAaTHKU OOYCJOBJIEHA TEM, 4TO €€
MpeAMETOM  SBJISIIOTCA  (DyHIaMEHTaldbHBIE  CTPYKTYphl  HAIIETO  MUpa:
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHOIICHHS OT MPOCTEUIIHX,
YCBAaMBAaEMBIX B HEMOCPEACTBEHHOM OMbBITE, [0 JOCTAaTOYHO CIOKHBIX,
HEOOXOMMBIX JIJISl pa3BUTHSI HAYYHBIX U TEXHOJIOTHUYECKUX HJIeH. be3 KOHKpeTHBIX
MaTEeMaTHYECKUX 3HAHWHA 3aTPyJHEHO TMOHMMAaHUE MPHUHIUIIOB YCTPOWCTBA H
WCTIONb30BaHUSI COBPEMEHHOW TEXHUKH, BOCHPHUATHE W  HMHTEpIpeTaIus
pa3HOOOpa3HOW COLMANbHON, JKOHOMHYECKOW, TONUTUYECKON WH(MOpMaInH,
Manod(pPeKTHBHA TOBCEIHEBHAs TMpaKTHYecKas JesTenbHocTh. Kaxmomy
YeJIOBEKY B CBOEH KU3HU MPUXOJUTCS BBITIOJIHATH JOCTATOYHO CJIOKHBIE PACUETHI
U COCTaBJISITh HECJIOKHBIE aJITOPUTMBI, HAXOJAUTHh HY>KHbIE (POPMYIIBI U IPUMEHSTh
WX, BIAJETh MPAKTHUYECKUMHU TNPUEMAMH T'E€OMETPUUYECKUX HM3MEpPEHUH W
MOCTPOEHUH, YUTaTh HHPOPMAIIHIO, TPEICTABICHHYIO B BUIY TAOJIHII, TUATPAMM H
rpaMKoB, *KHUTb B YCJIOBHUAX HEOIPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIM
XapakTep CIy4alHbIX CcOObITHH. OIHOBpPEMEHHO C pacuimpeHueM cdep
NPUMEHEHUST MaTeMaTUKU B COBPEMEHHOM oOmmiecTBe BcE Ooyiee BaKHBIM
CTAHOBUTCSI ~ MATEMaTHUECKU  CTWJIb  MBIIUICHUS,  MPOSBISIONIMICT B
onpenenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHHs] MaTeMaTUKH B
apceHan TPUEMOB M METOJOB MBIIIJICHHUS] YelIOBEKa €CTeCTBEHHBIM 00pa3om
BKJTIOYAIOTCS MHIYKIUS M JEAYKIHs, 0000IIeHNEe W KOHKPETH3allWsl, aHAIU3 U
CUHTE3, KiaccuuUKalus | cucreMaruzanusi, aOCTparupoBaHWE U AHAJIOTHS.
OObeKTh MaTeMaTHUYECKHX YMO3aKIIOUEHUH, MpaBWiia UX KOHCTPYUPOBAHMUS
PACKpBIBAIOT MEXaHM3M JIOTUYECKHUX IMOCTPOCHHUMN, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: GOpMyIUpoBaTh, 0OOCHOBBIBATh U JOKAa3bIBATh CYXKJEHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MBITIEHHE. MaTeMaTuKke MPUHAISKUT BEAyIas poJib B
(GbOpMHUpPOBAaHUN AJTOPUTMHUYECKON KOMIIOHEHTHI MBINUICHUS W BOCIHTAHHUH
YMEHHH 1eHCTBOBATH MO 3a/IaHHBIM aJITOPUTMAaM, COBEPIICHCTBOBATh U3BECTHBIC U
KOHCTPYHpOBaTh HOBBIE. B mporecce pemeHus 3agady — OCHOBHOW y4eOHOM
AESITEIFHOCTA HA YPOKaxX MaTEMaTHKU — Pa3BUBAIOTCS TBOpUYECKAas W MPUKIIATHAS
CTOpPOHBI MbIluIeHUs. OOydeHne mareMaTuke Ma€T BO3MOXKHOCTH pPa3BUBATh Y
oOydarommxcs TOYHYI, pAlMOHaIbHYI0 M WH(POPMATUBHYIO peudb, yMEHHE
oTOMpaTh Hamboee MOAXOAIINE S3BIKOBBIE, CHMBOJHYECKHE, TpadudecKue
CpelcTBa g BBIPAKEHUA CYXXIEHUW M HAIJJHOTO HUX TMpEJCTaBICHUS.
HeobxoaumMbpiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHUH
ABJIIETCS OO0Ilee 3HAKOMCTBO C METOJaMU [O3HAHUSA JEHCTBUTEIBHOCTH,
NpEJICTaBICHUE O TMPEAMETEe M METOJEe MAaTeMaTUKU, €ro OTIMYUS OT METOJIOB
€CTECTBEHHbIX M TYMaHUTapHbIX HayK, OO0 OCOOEHHOCTAX MNPUMEHEHHUS
MaTEeMaTUKH JJIs PEIICHUS HAayYHBIX W TPUKIATHBIX 3amad. Takum oOpazowm,
MaTeMaTH4ecKoe OOpa30BaHWE BHOCHUT CBOW BKJIAJ B (OpPMHpPOBAHUE OOIICH
KyJIbTypbl ueioBeka. l3ydeHne MaTeMaTWKH CIOCOOCTBYET 3CTETUYECKOMY
BOCIIUTAHUIO YEJIOBEKAa, MOHUMAHUIO KPAaCOTHl U U3AIIECTBA MATEMaTHUECKUX
paccyXAeHUN, BOCIIPUATHIO TEOMETPHUIECKUX (POPM, YCBOCHHUIO UIEH CUMMETPHUHU.
OdenepanbHass paboudas mporpamma | Marematuka. 10-11 kmaccel (0a30BbIi



ypoBeHb) 6 [IpuopureTHbIMHU IeTssMH 00ydeHus: MmaTemaTtuke B 10—11 kmaccax Ha
0a30BOM ypOBHE SBISIOTCS: (OPMHUPOBAHHME UEHTPAJIbHBIX MaTEeMaTUYECKUX
MOHATUH (YUCIO, BEIUYHHA, TeOMETpUYECcKas (purypa, nepeMeHHasi, BEpOATHOCTD,
¢yHKUMA),  0oOecneuMBarOUIMX  MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTb
MaTeMaTUYECKOro 00pa30oBaHMsl O0Yy4YarONIUMXCs; MOJIBEACHUE OOydYaroluxcs Ha
JOCTYITHOM Il HHUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3M MaTeMaTHUKUd U
OKPY’KAIOLIEr0 MHpa, MOHMMaHWE MAaTEMaTUKH KaK 4YacTH OOIeld KyJIbTYphbl
YeJIOBEUECTBA; PA3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEMN
oOy4Jaronuxcs, TI03HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHH,
KPUTUYHOCTH MBIIUICHUS, WHTEpPECa K W3YUYEHHUIO MaTeMaThku; (hopmMupoBaHue
(YyHKIMOHATBHOM  MaTeMAaTHMYeCKOW TPaMOTHOCTH: YMEHHsI  paclio3HaBaTh
MaTE€MaTUYECKHE aCIEKThl B PEAJbHBIX JKM3HEHHBIX CUTYALMSIX U NPU U3YYECHHH
APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(bopMyIIMpOBaTh X HA SI3bIKE MaTEMATHUKU U CO3/1aBaTh MAaTEeMaTUYECKUE MOJIETIH,
IIPUMEHATH OCBOCHHBI MaTeMaTUYECKUH anmapar s pPelIeHUus IPaKTUKO-
OpUEHTUPOBAHHBIX 3a/Ja4, WHTEPIPETHPOBATh M OLICHUBATh IOJYYEHHBIE
pe3yibTaTbl. OCHOBHBIMU JIMHUAMU cojep:kaHud mMarematuku B 10—11 kmaccax
ABIAIOTCS: «YUucna u BeUKCIEHUN», «Anredpa» («AnreOpandeckue BbIPaKEHUND,
«YpaBHeHHMsI M  HepaBeHCTBa»), «Hauama MareMaThyeckoro aHaau3ay,
«I'eometpust» («['eomerpuueckue ¢urypsl U uX cBoHcTBay, «W3mepenue
r€OMETPUYECKUX BEIMYMHY»), «BeposATHOCT, W cTaTUCTHKa». JlaHHbIE JIHHHUU
pa3BUBAIOTCS MapauIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOH JIOTHMKOM,
OJIHAKO HE HE3aBHCHMO OJ[HA OT JIPYroM, a B TECHOM KOHTaKTE U B3aUMOJICHCTBUM.
Kpome »51Oro, ux oObenuMHSET JOTHYECKash COCTaBIAOLIAs, TPATULMOHHO
NpUCyIlasi MaTEeMaTUKE W IPOHMU3BIBAIOLIAS BCE MATEMaTUYECKUE KypChl M
conepxkarenbupie  guHUU. ChopmynupoBannoe B PI'OC COO TpeboBanme
«BJIAJICHUE METOJaMHU JOKa3aTeJbCTB, aJrOPUTMaMHU pEHICHUs 3a/ady, YMEHHE
(bopMyIUpOBaTH OMPEAEIEHUS, AKCUOMBI U TEOPEMBI, TPUMEHATh UX, MPOBOJUTH
JIOKa3aTeJIbHbIE PACCYXKJIEHHUS B XOJI€ PELICHUS 3a/ay» OTHOCHTCS KO BCEM
y4eOHBIM Kypcam, a OpMUPOBAHUE JIOTHUECKUX YMEHUN pacipenesnsieTcs 1o BceM
rojaMm oOyd4eHHsI Ha ypOBHE CpelHero ooliiero oOpazoBaHusi. B cooTBeTCTBUU C
OI'OC COO mareMatuKa SBIsIETCS 0053aT€NbHBIM IPEAMETOM HA IaHHOM YPOBHE
oOpa3zoBanus. [IporpamMMoii 1O MaTeMaTHUKE TMpeaycMaTpUBACTCS U3y4YCHHE
ydeOHoro npeameta «MartemaTiKka» B paMKax TpEX y4eOHBIX KypcoB: «Anredpa u
Hayajia MaTeMaTH4EeCKOro aHanu3ay, «l'eoMetrpus», «BEpoATHOCTh U CTATUCTUKAY.
@opMHpOBaHUE JIOTHYECKUX YMEHHMI OCYILIECTBIISIETCS HA MPOTSHKEHUU BCEX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHHs, a 3JIEMEHTHl JIOTUKU
BKJIIOYAIOTCS B COJIEpP’KaHHWE BCEX HA3BaHHBIX BbIIIE y4eOHBIX KypcoB. OOiiee
YUCJIO YacCOB, PEKOMEHIOBAHHBIX I W3ydyeHUs mareMatuku — 340 gacos: B 10
kimacce — 170 gacoB (5 wacoB B Hexaemto), B 11 kmacce — 170 gacoB (5 4acoB B
HEJIEITIO).

HEJIN N3YYEHUSA YYEBHOI'O KYPCA



Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHAM3a» SIBIISETCA OJHUM W3
HaumOoJee 3HAYUMBIX B MpOrpaMMe CTapliel IIKOJbI, TMOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3yYeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (DOPMUPYET JOTHIECKOE H
a0CTpaKTHOE MBIIUICHWE YyYallluXcsl Ha YPOBHE, HEOOXOAMMOM I OCBOCHHSI
KypcoB HHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalllMecs OBJIQJEBAIOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTOpas GopMyIHpyeT CBOU JOCTIKCHHSI B MAaTEMaTHIECKOH opMme.

Kypc anreOpsl 1 Hauan MaTeMaTHueCKOro aHaIN3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJIAJICHU 3aKOHAaMH (U3UKHU, XUMHH, OHOJOTHUH, TOHUMAHMUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKH W OOIIECTBEHHOW JKW3HU, II03BOJISICT
OPHUEHTHUPOBATHCS B COBPEMEHHBIX NU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOke BpeMsi OBIaJeHUE
a0CTpaKTHBIMU UM JIOTHYECKHM CTPOTUMHM MAaTEMAaTUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTHh HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOIB30BaTh 0000IIEHNE U KOHKPETH3AI1I0, a0CTparupoBaHue u
aHaJoruio, GopMUpyeT KpeaTUBHOE U KPUTHUECKOE MBIIUICHUE. B X01e n3yuenus
anreOppl M Hayajdl MaTEeMaTHYECKOTO aHaiu3a B CTaplled IIKOJIe ydaluecs
MOJIYYatOT HOBBIM OIBIT pEHICHUS MPUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
MMOCTPOSHUSI MaTEMaTUYECKUX MOJENIeH peabHbIX CUTyaIlluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEHICHUH, 3HAKOMSTCS C  TpUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEl B TMpUpOJE, HAyKe U B MCKYCCTBE, C BBIJAIOIMIUMHUCS
MaTEeMaTHYECKUMH OTKPHITHSIMHU U UX aBTOPaMH.

Kypc obmamaeT 3HAUMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIAAIOM, KOTOPBIM
peanu3yeTcsl Kak 4yepe3 y4eOHbI Marepuai, CIoCOOCTBYIOIINI (HOPMUPOBAHHUIO
HAyYHOTO MHMPOBO33PEHHUS, TaK MU uepe3 cheruduKky y4eOHOU NeAaTeNbHOCTH,
TpeOyrormiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MIPOJIOJDKUATEILHOM
KOHIICHTPAIIM¥ BHUMAHUS U OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3yiIbTarT.

B ocHoBe MeTtonukm oOOydeHHss anreOpe W HavajlaM MaTeMaTH4eCKOTO
aHaJIK3a JISKUT JeSTEIbHOCTHBIN MPUHIIUIT 00yYEHUSI.

Crpykrypa Kypca «Anredpa u Hayaja MaTeMaTHYECKOTO aHAIN3a» BKIIOYAeT
CIIEYIONTUE COMEPKATCIBHO-METOMUUECKHE JMHUN: «YWcaa W BBIYACICHUSY,
«Dynkmun u  rpadukuy, «YpaBHeHHS W HepaBeHCTBa», «Hauana
MaTEMaTUYEeCKOTO aHaiau3a», «MHoxecTBa W Joruka». Bce ocHOBHBIE
COJICPKATEIIbHO-METOIMUECKUE JUHUU M3YYarOTCSd Ha TPOTSHKEHUU JBYX JIET
oOy4eHHs B CTapIIel IIKOJIe, €CTECTBEHHO JOTOIHSS APYT APyTra W MOCTEIEHHO
HACHIMAsACh HOBBIMM TEeMaMH U  pazaenamu. JlaHHBI Kypc  sIBIsETCS
UHTETPATUBHBIM, TIOCKOJBKY OOBEAMHSIET B cebe CcoAep)KaHue HECKOJIbKUX
MaTEeMaTHYECKUX JUCITUIUIMH: aJireOpa, TPUTOHOMETPHSI, MAaTEMAaTHYCCKUI aHaIH3,



Teopuss MHOXKecTB U Jip. [lo Mepe Toro kak ywarquecsi OBIaJeBalOT BcE Oosiee
MIMPOKUM MaTEMaTUYECKUM alllapaToM, y HUX MOCIeA0BaTeIbHO (OPMUPYETCS U
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJI€NIb pealbHOMU
CUTyallud, TPUMEHSTh 3HAHMS, TOJYy4YEHHBIE B Kypce «Anredpa u Hayana
MaTEeMaTUYECKOTO aHalln3ay, JIJIS PEIICHHUS CaMOCTOSITENIbHO C(hopMyIUpOBAHHOM
MaTE€MAaTUYECKOM 3a/1au, a 3aTEM MHTEPIIPETUPOBATD MMOJTYUYECHHBIN pE3yJIbTaT.

ConepxaTenbHO-MeTOANYECKAs JTUHUA «UuCna W BBIYMCIEHUS» 3aBEpLIACT
(hopMupOBaHUE HABBIKOB MCIOJIb30BAHUS JEHCTBUTENBHBIX YUCEN, KOTOPOE ObLIO
HAa4aTO B OCHOBHOW mIKoje. B crapmieit mkone ocoboe BHUMaHUE YACHSIECTCS
(OpPMHPOBAHUIO TPOYHBIX BBIYUCIHUTENBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHATIBHO BBIMIOJHATh JICMCTBUSL C HHUMH, JAENaTh NPUKUAKY, OLICHUBATH
pesynbTar. OOyuaromuecs TOJYYarOT HAaBBIKM NPUOMIKEHHBIX BBIYHCICHUMN,
BBITIOJIHEHUSI JEHCTBUM C 4YHUCIIaMH, 3alMCaHHBIMU B CTaHAapTHOM (dopwme,
WCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAKEHUII.

JIvans «YpaBHEHHS W HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHHH BCETO
oOy4eHHs] B CTapuied IIKOJie, TOCKOJbKY B KaXJIOM pa3felie MpOorpamMMbI
PEeIyCMOTPEHO pEUIEHUE COOTBETCTBYIOMUX 3aaad. OOydaroniyecs: OBJaJeBaloT
Pa3IMYHBIMUA METOJIAMU PEIICHUSI LEJbIX, PalUOHAIbHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JOrapu(PMUYECKMX U  TPUTOHOMETPUYECKUX YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lorydyeHHbIE YMEHHS UCTIONB3YIOTCS IPHU UCCIEIOBAHUN
(GyHKUIMNA C TOMOIIBIO TIPOU3BOJHOM, PEIICHUHM MPUKIAJHBIX 3a]ad U 3a/Jad Ha
HaxOXXJICHUE HaWOOJbIINX M HAUMEHBIIUX 3HadeHuW ¢yHkouu. J[lannas
cojepiKaTesibHasl JIMHUSI BKJIOYaeT B ce0s Takke (QOpMHUPOBAHUE YMEHHUM
BBITIOJIHATh Pacy€Thl Mo ¢GopMmysaMm, MpeoOpa3oBaHUs IENbIX, PAMOHATHHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKKE BBIPAKECHUM,
coliepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHto airedpanyeckoro
Marepuaga MNPOUCXOAWUT  JAIBHEWIIEE  PA3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBINIJICHUSI y4aluxcs, (OPMUPYIOTCS HABBIKM JI€TyKTUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. Aure0Opa
npeiaraet 3(P(EKTUBHbIE HMHCTPYMEHTHI IS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 337a4, HArJLIAHO JI€MOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

ConepxatenbHo-MeToaudeckass JuHug «DyHKMM U rpaduKu» TECHO
MEPEIUIETAETCS C PYTUMHU JIMHUSAMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a0aET
MOCJIEIOBATEIBHOCTD W3y4YECHUS Marepuana. N3zyuenne CTEIIEHHOMU,
MOKAa3aTeNbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, NX CBOMCTB
1 rpaduKoB, UCMOIB30BaHUE (PYHKIMM ISl pelieHus 3adad U3 JPYTUxX y4eOHBIX



IIPEAMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaKk M C pEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIEAOBATh MOJYYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Matepuan 3TOH cofep)KaTeNbHON JTMHAN HAIEJIeH Ha Pa3BUTHE YMEHUI
U HAaBBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIUYMHAMHU B
paznuuHor dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K
0000IIECHNIO M KOHKPETH3AIINH, HCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxxarenbHasi nuHus «Hauana maTeMaTHyeckoro aHaav3a» IMO3BOJISAET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MAaTeMaTHYeCKUX, TaK U MPUKIAJHBIX 3aj1ad,
JOCTYIHBIX 00YyYaroUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTbh MCCIIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpeneNsITh HX HAWOONbIINE W HANMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMIAAU (QUryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH H
YCKOpEeHHsl TpolieccoB. JlaHHas coaepkareinbHas JIMHUSA OTKPHIBA€T HOBbIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENed peanbHbIX CHTyaluH,
HaxXO0XXJICHUSl HAWIYYIIErO PEUICHUS B MPUKIAIHBIX, B TOM YHUCJIE COIUAILHO-
AKOHOMHUYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUIO YMEHHUW pAacClO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHUKd B HayKe, TEeXHUKEe U ucKyccTBe. OOyudaromuecs Yy3HAIOT O
BBIIAIONINXCA PE3yJIbTaTax, IMOJTYYEHHBIX B XOJ€ pPa3BUTHS MAaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKask TUHUSA «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSALIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB.  T€0pEeTHKO-MHOXECTBEHHBIE
NPEICTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMaTUKHU W MpejiararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3/ieibl MATEMATUKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMATHYECKUE JHCLMIUIMHBI B €IUHOE
nenoe. 1lo3toMy BaXHO AaTh BO3MOYKHOCTBH IIKOJIBHUKY IMOHUMAaThb TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOW MATeMAaTHKH W HCIOJIb30BaTh €ro Juis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa v Hadajga MaT€MaTUYECKOIO aHaIW3a» MPHUCYTCTBYIOT
TAK’)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHMUS, KOTOpbIE IPU3BAHbI
c(hopMHPOBATh HABBIKU MTOCTPOEHUSI MOJIEJIEH peabHbIX CUTYAIlui, UCCIIET0BAHUS
ATUX MOJeNiel C MOMOIIbIO anmapara ajareOpbl U MaTeMaTUYeCKOro aHaiu3a |
MHTEPHPETALUN TOJYYCHHBIX PE3YNbTaTOB. Takue 3aaHusl BIUIETEHBl B KaXKIbIi
U3 pa3/iesioB IIPOrpaMMBl, IOCKOJIBKY BECh MAaTEPHAI Kypca IIMPOKO HUCIIOIb3YETCS
JUISL pelieHusl MPUKIaAHbIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTUYECKUX 3aad
yyalyMecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,



abCcTparupoBaThCsi, HWCIOJNB30BATh AHAIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. JlesaTenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB DPEUICHUS MPUKIIAIHBIX
3aa4 OpraHu3yeTcs B MPOIECCe M3YUCHUS BCEX TeM Kypca «AnrebOpa M Hadana
MaTEeMaTHYECKOTO aHATTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha M3yueHHE Kypca ainreOphl W Hayajdl MaTeMaTH4eCcKOro
aHaiu3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEUYHbIE  Iepuoguveckue  ApoOu.  ApupMeTHUecKHe  Oomepanuu  C
palMoOHAIbHBIMU YUCJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
ApoOeil U MPOIEHTOB Ui PElIeHUs NMPUKIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBUTeNnbHBIE 4YHMCla. PalnuoHanbHbIE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTEIbHBIMH uuciaMu. [Ipubnmxénnble
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremenp ¢ menmbiM  TokaszareneM. CrammaptHas  (Gopma  3ammcu
neicTBUTENbHOTO yucia. lMcmonb3oBanue moaxojsmiedl  (Gopmbel  3amucH
JNEUCTBUTENIBHBIX YHCEN I PEUICHUs] NPAKTUYECKUX 3aay U IPEACTABIICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypanbHOM  cremeHu.  [lelictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATyPaJTIbHON CTETICHHU.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE MPe0Opa30BaHUsL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAYKCHU . OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YpaBHEHHs. HepaBEeHCTBO, peEIICHUWE HEPABEHCTBA.
MeTon nHTEpPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHATBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.

DYyHKIUU U TPaPUKHU

OyHKIusA, crnocoObl 3amanus GyHkmuu. [paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

Crenennas GpyHKUHMS C HATypaJbHBIM U IIENBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpauK KOpPHS 7-OW CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(yHKITUH 9YUCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoro aHajan3sa

ITocnenoBaTenbHOCTH, CHOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE MOCJIEI0BATCIILHOCTH.

ApudmeTrnyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. Dopmylia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHWE MpOrpeccuu s
pEIIEHUS pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, Olepanuyd HajJ MHOXXecTBaMu. Juarpammsl Oiniepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMUCAaHHUS PeaIbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia M BHIYHCTICHUA

HarypanbHubie u niensie yncina. [IpusHaku 1ea1mMoCcTy HelbIX YHUCell.

Crenensp ¢ pauMoHaIbHbIM NTOKa3aTeneM. CBOICTBA CTENEHMU.

Jlorapudm uncna. JlecITUUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBanue BoIpaXXEHHI, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PalMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIe ypaBHEHMS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHENHBIX YpABHEHHN. PeleHne NpuKIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUH, CHCTEM H  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3ajady W3 pa3JuvHbIX 00JlacTell HAYKHM W peaabHOU
KU3HU.

DOyHKUMHA U TPaPUKH

Oyukius.  [lepuonuueckne  ¢dynkuuud. [IpomMexyTkum  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (QyHKUuU. HamOosbliee M HauMeEHbIlIEe
3HaYeHHe (PYHKIHUU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMHN, UX CBONCTBA U TpadUKH.

[TokazaTenbHas u norapudpmMuydeckast GyHKIUU, UX CBOUCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB PYHKIUN JUIsl pEIICHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN Ui KCCIEIOBAHHUS TMPOIECCOB MU
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT NpPH PEHICHUM 33Jad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

HenpepoiBHble pyHKIIMH. MeTOA UHTEPBATIOB AJIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eomerpuuyeckuii ©  (QU3HYECKHI  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJME€MEHTApHBIX  QyHKIUH.  DopMynbl  HAXOXKICHHS
MIPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxkieHue HanbosbIIero 1 HaMMEHbUIETO 3HaUeHUs! PYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUIEHUs B
IPUKIIAIHBIX 3aJa4axX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOTO
dbopmyIoii unmu rpaduKoMm.

ITepBooOpa3znas. Tabnuiia nepBooOpa3HbBIX.

Wurerpan, ero reoMerpuyeckuid u (U3MUYECKUU cMbIca. Bbluucnenue
uHTerpaina no gpopmyne Hetorona—IJleiiOnua.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yuebHOro mpeamera «MaremaTuka» JOJDKHO 0OecreunBaTh
JOCTIKEHUE Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus CICAYIOMNX JIMIHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl Y4eOHOIro TMpeaMera
«MaremaTnka» XapakTepUu3yrTCs:

I'paxxtanckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIEeTrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHUCKOr0 OOIIECTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
OpolLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C UX
(YHKIUSIMA 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HICHTHUYHOCTH, YBAKCHHUS
K IPOIJIOMY M HACTOSIILIEMY POCCUMCKONW MaTeMaTUKH, [ICHHOCTHBIM OTHOIICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMaTUKOB M POCCUMCKOW MaTeMaTU4YeCKOU
LIKOJIBI, K HCHOJIb30BAHUIO 3TUX JIOCTHXEHHU B JPYTMX HayKaxX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTI'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEIICHHU, pacCyXICHUN;
BOCTIPMMMYHBOCTBIO K MAaTEMaTUYECKHUM acCIleKTaM pa3jIMuHbIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCIUTAHUE:!

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpPECax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHas duznueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealin30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MareMaTUYecKoMy OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUHN NIPAKTUYECKUX 3a]1a4 MaTEMATUYECKOM HAIPAaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTHUECKOM KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLIMAIBHOM
Cpelbl, OCO3HaHMEM TJI00aJbHOTO XapakTepa SKOJOTUYECKHX MpoldiieM;
OpHEHTAlMEell Ha IPUMEHEHUE MATEMATHMYECKMX 3HAHUM U1 pelIeHus 3a7ad B
o0lacTh OKpyXKallled cpeabl, IJIaHUPOBAaHUS TIOCTYNKOB M OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUI JJIsl OKPYKAIOLIEN CPEbI.

[{eHHOCTH HAYYHOIO MMO3HAHUA:

c()OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu M  OOIIECTBEHHON NPAKTHKH, IOHHMaHUEM
MaTEMaTUYECKOM HayKd Kak c@epbl YeIOBEUECKOW JIeATeNbHOCTH, JTaloB ¢
pa3BUTHA WM 3HAYUMOCTH I Pa3BUTHS LUBWIW3ALWNA, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJIbTypOHM KakK CPEACTBOM IIO3HAHUSA MUDa;
TOTOBHOCTBIO OCYILECTBIATH INPOEKTHYI0 M MCCIEAO0BATENBCKYIO NESITEIbHOCTD
WHJIVBHUIYaJIbHO U B TPYMIIE.

METANIPEIAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHOIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCTBUIMU.

1)  Vnusepcanvuvie  nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gdopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECco8 ooOyuanwuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpydcarmujezo  Mupa;  NpUMeHeHue  JO0SUYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBeie nornueckue AeMCTBUSA:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYJIUPOBATh M  NPEOOPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIIbHBIE U OTpHUIATEIbHBIC, €IMHUYHBIE, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIONCHHUSIX U YTBEPKICHUSX;
npeajiaraTb ~ KPUTEpPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C WMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUSHH 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOSATEIBHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUH (MIPSMBIE U OT MPOTHUBHOIO), BEICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOoOJIee MOAXOMAIMNNA C YIETOM
CaMOCTOSATEILHO BBIICTIEHHBIX KPUTECPHUEB).

ba3oBrle ncciienoBarenbCKUe IEUCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYHUE, NpoOIeMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSATENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
Oo0BEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATh JIepUIMTBHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUAOB U JOPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, TIPECTABIATh €€ B pa3ndHbIX (popmax,
WJLTIOCTPUPOBATH TpadUUuecKy;



e OIICHUBATH HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHbBle  Oelicméus, o0becneuusarom

chopmupoeaHnocms COYUATbHBIX HABLIKOE 00YUAIOUUXCHL.

Obuenue:

e BOCIpUHUMATh H (OPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

e B XOJIe OOCYXXJEHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYKIaeMOM TEMBI,
POOJIEMBI, perIacMou 3aa4uM, BEICKA3bIBaTh MJICH, HAIICIICHHBIE HA ITOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3lIMYUEe M CXOJCTBO TO3UIUH; B
KOppeKTHOH popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TMpPEACTAaBIATh  Pe3yNbTaTbl  pEHIeHUs  3aJayd,  HKCIEPUMEHTa,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOSTENIIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C yU4ETOM 3a]1a4 MPE3eHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyaHu4eCTBO:

e IMOHMMATh M  HCHOJB30BATh  MPEUMYyLIECTBA  KOMaHJIHONM U
WHIUBUYaJIbHOM paOOThI PU PEIICHUH YUEOHBIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e Y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXI€HHS, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTMMU YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) VHueepcanvnvie  pezynamueHule deticmaus, obecneuusaom
dopmuposanue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranuzanus:

COCTAaBJIAThH IUIAH, AJITCOPUTM PELIEHUS 3a/1a4, BBIOUPATh CIIOCOO PEIICHHS C
y4E€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIB:

e BIJIAJIETh HAaBbIKAMHU IO3HABATEJIBbHOM pe(diIeKCMH Kak OCO3HaHHs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIaJeTh CHOco0aMU CaMOIIPOBEPKHM, CAMOKOHTPOJS Ipolecca U
pe3ysbTaTa pelueHus MaTeMaTUYeCKOH 3a1auH;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThb IIPU PEILICHUU
3alaud, BHOCHTb KOPPEKTHUBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUAM, OOBICHATH
MPUYHHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHaIu3a
Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yucaa v BBIYMCICHUSA

OnepupoBaTh TNOHATUSAMH: PALUOHAIBHOE M JCHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IPOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh IpuOIMAKEHHBIE BBIUMUCICHUS, UCTIONB3YS MpaBUila OKPYTJICHHS,
JIENaTh MPUKHUJIKY U OLCHKY PE3yJIbTaTa BHIYUCICHUM.

OnepupoBaTh MOHATHUSIMU: CTEIEHb C LEIBIM IOKAa3aTeJIeM; CTaHJapTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTETICHH,
UCII0JIb30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JEHCTBUTEIBHBIX YHCEN JJIS PEIICHUs
MPAKTUYECKHUX 3a/1a4 U IPEJCTABIICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yTiia Yepe3 0OpaTHbIE TPUTOHOMETPHUUYECKUE
GbyHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHIATUAMU: TOXKIAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palMoOHaIbHOE, UPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

Breinmonuate npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUW M peniaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  IpeoOpa3oBaHMs IENbIX, PAMOHATBHBIX W HPPAIIMOHATBHBIX
BBIDKCHUM U pelaTh OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIBHBIX U
UppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh ypaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
Y 33J1a4 U3 PA3JIMIHBIX 00JIaCTeH HAYKHA U PEATbHON KU3HH.



MopnenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
BBIPQXKEHMSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPaPUKH

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3a7aHusl (GyHKIMH, 00JIacTh
ONpe/eNeHUs] M MHOXECTBO 3HadeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUYETHOCTh (YHKIHMH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUKN I PELLIEHUS] YpaBHEHUI.

Crpoutb M uuTath rpaduku JUHEHHON (QYyHKIMM, KBaJApaTUYHOU (HYHKIIHH,
CTENEHHON (PYHKIUU C IIEJIBIM TOKA3aTEIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HKCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX IMPEIMETOB U peallbHOM
KU3HU; BBIpAXKaTh (DOpMyrIamMu 3aBUCIMOCTH MEX]Ty BETUIHHAMH.

Hauaja maTeMaTH4yeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh TMOHATHSIMH: OECKOHEUHO YOBIBAIOMIAs TeOMETpUYEeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBarOLIEH r€OMETPUUECKON MPOTPECCUM.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEAOBATEILHOCTEN U MPOTrPECCUN I PEILICHUS
peanbHbIX 334 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHSIMH: MHOXKECTBO, OIlEpaIlMH HaJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JUisl  ONHCaHUus
pealbHBIX TPOIECCOB W SIBICHUH, MPH pEIICHHH 3aJad M3 JAPYTUX YYeOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  OINpEAENEHHEe,  Teopema,  CIEJICTBUE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

Yucsa v BbIYHCTEHUS

OnepupoBaTh TMOHATUAMH: HATypaJIbHOE, I€J0€ YHUCJIO;, HCIOIb30BaTh
MPU3HAKU JETUMOCTHU TENBIX YUCEIl, PA3JIOKCHHE YHClia Ha TPOCThIE MHOKUTEIN
IS peleHus 3a1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAITMOHATBHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JIOTapu(PM UHKCTIA, JECATUYHBIE W HATypaibHbIC
J0TapuQMBbI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHaTh CBOMcTBAa CTeNeHM M1 NpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: TOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIPOKEHUH, CcOAepKalluX Jorapudmsr;
ONEpUPOBATh NOHATUAMU: JIOTApUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TOrapu(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxoaute pemenust npocTeENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSIMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUU U €€ DEIICHHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA ITPAKTUYECKUX 3a/1a4.

Haxonuts pelieHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaibHblE CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl 110 YCIOBUIO 3aJayH,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAaHUEM anmnapara aareOpsl.

DYyHKIUU U TPaPUKH

OnepupoBaTh MNOHATUAMU: TepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH ~(YHKIUH, TOYKH OKCTpeMymMa (yHKUUH, HauOojbllIee U
HauMeEHbIlee 3HAYEHUs (PYHKUMU Ha TMPOMEXKYTKE; HCIONb30BaTh MX I
UCCIEeI0BaHMS (PYHKIMH, 3aJaHHON rpa)uKOM.

OnepupoBaTh MOHATHAMH: TpapUKd MOKA3aTENbHOM, JIOTapu(PpMUUECKONH U
TPUTOHOMETPUUECKUX (YHKIUH; N300paxaTh UX Ha KOOPAMHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHNUS] YPABHEHU U HEPABEHCTB.

N300paxarb Ha KOOPAUHATHOM MJIOCKOCTU I'paMKK JTUHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnonwp3oBath rpaduku (QyHKUMH Ui HCCIIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSAMU: HENpPEPBIBHASL (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIOJIb30BaTh T€OMETPUUYECKUIN U (PU3UUECKUN CMBICI TPOU3BOJIHON JUIsl pELICHHUS
3a7ay.

HaxonuTte mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO Tpa(UKOB.

Hcenonp30BaTe NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIETO PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMHU: TepBOOOpa3Hasi W  UHTErpay; I[OHUMATh
reOMETPUYECKU U (PU3UUECKUIN CMBICI HHTErpaja.



Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIIHMM; BBHIYHCIATH HHTETPAT
no ¢popmyiie Herorona—Jleitouuna.

Pemate mpukiagHbie 3a7a4M, B TOM YHCIIEC COIMATBLHO-DKOHOMHYECKOTO H
(bu3NYECKOT0 XapaKkTepa, CpeCTBAMU MATEMAaTUIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuyectBo DJIEKTPOHHBIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM 4acoB (uudpossbie)
n/m | MporpamMmsbl o0pa3oBaTte/ibHbIE
Bcero
pecypcbl
MHoXecTBa paliMOHATBHBIX U
1 JENCTBUTEITBHBIX YUCE. 14 bu6mmoreka [{JOK
ParmonansHble ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpaBEHCTBA
) @Oyukiun u rpaduxu. CTeneHs ¢ 6 bubnuoreka [IOK
eJIBIM ITOKa3aTelIeEM https://m.edsoo.ru/1568aba3
Apudmernueckuii KOpeHb n—oi
3 CTI;HE)HI/I Hppa I/IOHaJI;BHBIe aBHEHUA 18 Eubmiorexa LIOK
- Vippall yp https://m.edsoo.ru/1568aba3
Y HEpPaBEHCTBA
Dopmynsl
4 T I/IFI)"OI};OMCT nn. TpuroHoMeTpuueckme 22 Eubmorexa ITOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeNEHOCTH U IPOTPECCUN 5 Eubmorexa ITOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06061IeHNE, 3 bubmuoreka [JOK
cucTeMaTHu3anusg 3HaHUN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoaunuecTBo
Ne HauMeHoBaHue pa3iesioB U 4ACOB DJIeKTpPOHHbIE (LM(ppPOBbIE)
n/n TeM NPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypChl
Bcero
CreneHs ¢ palmoOHaIbHBIM
1 nokaszarenem. [lokazarenbHas 12 bubmuorexa [JOK
¢bynkus. [TokazaTensHbie https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas pyHKIHS.
2 HorapniMquCKHe s 12 Bubnmorexa LIOK
P https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Tpuronomerpuyeckue
byHKIMY U UX TpaduKu. bubnuoreka [JOK
3 9
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
IIpousBoanas. [Ipumenenue bubnmoreka [JOK
4 . 24
MIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
5 WNuterpan u ero npuMeHeHUs 9 bubmmorexa [JOK
p p https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
6 Crcremst ypasHemuii 12 https://m.edsoo.ru/f11c4afd
7 HatypanbHbie U 11€JIbI€ UHCa 6 Bubmmorexa [IOK
yp H https://m.edsoo.ru/f11c4afd
g [ToBTOpEeHME, 0000IICHNE, 13 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koan4gectBoO 3
0 JIEKTPOHHBIC U (PPOBLIE
Tema ypoka 4acoB P uu¢pp
n/n o0pa3oBaTe/ibHbIE PeCypChl
Bcero
MHOXECTBO, OIl€paluy Hal
1 MHOECTBAMU I[iar aMMBbI 1 bubmorera [IOK
. ’ p https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PammonansHEIE YHCIA.
) OOBIKHOBEHHBIC M IECATHYHBIE | bubmmoreka [{OK
JpOOH, TIPOLIEHTHI, OECKOHEUHBIC https://m.edsoo.ru/be888093
MEPUOINYECKHE TPOOH
ApudmeTraeckue onepanuu ¢
3 PalMOHAIBHBIMU YUCIIAMHU, 1 bu6mmoreka [IOK
npeoOpa30BaHUs YHUCTOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAYKEHUI
[Ipumenenue npoOeii U IPOIIEHTOB
4 JUI pelIeHUs IPUKIIAIHbIX 3a/1a4 U3 1 bubmuotexa [[OK
Pa3IMYHBIX OTPACIIEN 3HAHUHN U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
5 BxonHas koHTpobHas paboTta 1
JleliCTBUTEIbHBIEC YHCIIA.
6 ParmmonansHble M UpparioOHaILHEIE 1 buGnnorexa [IOK
H ppatt https://m.edsoo.ru/2f36a36f
ypcia
. Apudmernueckre onepanum ¢ 1 bub6nmoreka [IOK
INEUCTBUTEILHBIMHI YHCIIaAMU https://m.edsoo.ru/a97a12d9
[TpuGnnKEHHBIE BEIYUCIICHUS,
8 MIpaBWia OKPYTJIEHUS, IPUKUIKA U 1 bubnnorexa [IOK
p Py > PHIAL . https://m.edsoo.ru/cb723tbd
OLICHKA Pe3yJIbTaTa BHIYUCICHUIN
9 ToxnecTBa U TOKIESCTBECHHBIC 1 bu6mmorexa [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl5
10 YpaBHEeHHE, KOPEHb YpaBHEHUS 1 bubnmorera [TOK
p » KOP M https://m.edsoo.ru/1 1ac68be
11 HepaBeHcTBO, pellieHe HEpaBEeHCTBA 1 bubmorexa [OK
p P p https://m.edsoo.ru/50bdf26d
bu6nmoreka [JOK
12 M 1
CTO/L MHTEPBATIOB https://m.edsoo.ru/7755d99
13 Pemienue uenbix u 1poOGHO- 1 bu6nmorexa [IOK

palMOHAIBHBIX YPABHEHHUN U

https://m.edsoo.ru/6ec7al07




HEPaBCHCTB

Kontponbhas pabota o teme
"MHoecTBa palluOHAJIBHBIX U

butmmoreka [JOK

14 7 .
ACHCTBHTCIBHBIX HHCCH https://m.edsoo.ru/1914a389
PanmonaneHble ypaBHEHUS U
HEPAaBEHCTB"
OyHKIHS, CTIOCOOBI 3aJaHUS
15 ¢bynkuun. B3anumao odpaTHbIe bubmorexa LHOK
YHICHHH. P https://m.edsoo.ru/226eeabf
byHKIMHA
I'padux Gynkun. Odmactb
16 OTIpEeIeTICHUSI 1 MHOKECTBO bu6nuoreka [JOK
3HavyeHu# Qpynkuuu. Hymu GyHkimm. https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
N N bu6mmoreka [IOK
17 4
CTHbIC H HOUCTHEIC pyHKIIH https://m.edsoo.ru/ff4564ad
CreneHb C LIETbIM [TOKA3aTEIEM.
18 CrangapTtHas ¢popMa 3anucu brbmmorexa LHOK
. Aap p https://m.edsoo.ru/66446d3e
JEHCTBUTENIBHOTO Yncia
Hcnons3zoBanue noaxonsauiei
19 (bopMBI 3anHCH AEHCTBUTEIBHBIX bub6mumoreka [IOK
Yyycell Ui PEeLICHU IPAKTUYECKUX https://m.edsoo.ru/6eadc6fl
3aJa4 U [IpeICTaBICHMS] JaHHBIX
CrenenHast GyHKIHS ¢ HATYypaTbHBIM
20 U LEJIBbIM HO(IEZSaTeJIeM Eé ZEOﬁCTBa bubnmorexa LIOK
1 ) https://m.edsoo.ru/3f25a047
u rpaduk
71 ApudmeTrdeckuii KOpeHb bubnnoreka [JOK
HaTypaJIbHON CTEIIEHU https://m.edsoo.ru/d82¢36d4
” ApudmeTndeckuii KOpeHb bubnuorexa [JOK
HaTypajJbHOW CTEICHU https://m.edsoo.ru/fe7fc4db
” CaoiicTBa apu(PMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypajJbHOW CTEICHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnmnorexa [JOK
HaTypaJbHOU CTENEHU https://m.edso0o.1u/c3389865
25 CaoiicTBa apu(MeTHIECKOro KOPHS bubnmnorexa [JOK
HATYpaJIbHOHU CTEIIEHU https://m.edsoo.ru/444c4b9¢c
%6 Konrponsnas padorta no uroram I bubnnorexa [JOK
MOJIyTOIUSA https://m.edsoo.ru/54b815¢5
7 JeticTBust ¢ apudMeTHUISCKUMU bubmuorexa [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/83105a0e
28 [eiicTBus ¢ apupmMeTHUECKUMHU bubmuoteka LIOK




KOPpHAMU N—OM CTEICHU

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

29 eticTBust ¢ apudmMeTHUIeCKUMU bubnuoreka [JOK
KOPHSIMU N—OM CTeNEHU https://m.edsoo.ru/eacb053c

30 eticTBust ¢ apudMeTHIECKUMU bubnmnoreka [JOK
KOPHSIMU N—Oi CTENEHU https://m.edsoo.ru/8aSadas1

31 Petienue nppanrioHanbHbIX bubnmnoreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7

1 Pelenne nppanvoHaabHbIX bubmuoteka LIOK
YPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/9362fea9

1 Pemenne nppanroHanbHbIX bubmuoteka LIOK
YPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanroHanbHbIX bubnuorexa [HOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Perienue nppanrioHanbHbIX bubnuorexa [HOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CpoiicTBa 1 rpaduK KOpHS n-0i bubnnoreka [JOK
CTEIICHU https://m.edsoo.ru/ebOccSe3

37 CpoiicTBa 1 rpadK KOPHS N-0i bubnnorexa [JOK
CTEIICHU https://m.edso0.ru/5f29b9b5
KonTponbhas pabota no teme

18 "ApudmeTHueckuii KOpeHb n—ou bubmuotexa [[OK
creneny. MppauuonansHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"

19 CuHyc, KOCUHYC ¥ TaHTE€HC bubnuoreka [JOK
YHUCJIOBOTO apryMEHTa https://m.edsoo.ru/5f605ed0

40 CuHyc, KOCUHYC ¥ TaHTE€HC bubnmnoreka [JOK
YHUCIIOBOI'O apryMeHTa https://m.edsoo.ru/ec9f4d78

A1 ApKcuHyC, apKKOCUHYC U bu6nmoreka [IOK
ApKTAHT'€HC YMCIIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a

4 ApKcuHyC, apKKOCUHYC U bu6muoteka LIOK
apKTaHI'€HC YMCIIOBOTO apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpudeckast OKpyKHOCTb,

43 onpeeeHue TPUTOHOMETPUUYECKHUX brbmmorexa [TOK

pe . p p https://m.edso0.1ru/6df195a0

(GyHKIUI YHUCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpY>KHOCTD,

44 ONpeIeJICHUE TPUTOHOMETPUUECKUX brmmorexa LHOK

e . p p https://m.edso00.ru/6b61¢578

(GyHKIUI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba

46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuorexa [JOK




hopMyIIBI

https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoreka [JOK
hopMyIIBI https://m.edso0.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka [JOK
(hopMyTBI https://m.edsoo.ru/12d1413c
49 [TpeoOpaszoBanue bu6nmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [TpeoOpaszoBanue bubmuoteka LIOK
TPUTOHOMETPUYECKUX BBIPAKEHUI https://m.edsoo.ru/09baSb3d
51 [IpeobpazoBanue bubmuotexa [[OK
TPUTOHOMETPUYECKUX BBIPAKECHUIN https://m.edsoo.ru/1f4655da
5) [IpeobpazoBanme bubnuorexa [HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76¢ce9958
53 [TpeobpaszoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpruueCcKux bubnumoreka [IOK
YpPaBHEHUU https://m.edsoo.ru/6baefel19
55 Pemenue TpuroHoMeTpHUYECKUX bubmuoreka [JOK
YpPaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemienne TpuroHoMeTpUUECKUX bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHomMeTpu4ecKux bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemienue TpuroHoMeTprUUECKUX bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemenne TpUroHOMeTprUYECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
Konrponbnas padora no reme
60 "®opMyJIbl TPUTOHOMETPUHI bubmmorexa [TOK
pMYy p Pyt ; https://m.edsoo.ru/ae44ac4c
TpuronomeTpruyeckue ypaBHEHUS
[TocnenoBaTenbHOCTH, CIIOCOOBI
61 3a[JaHus TOCIIEI0BATEIBHOCTEN Bubmrorexa LIOK
A A ) https://m.edso0.ru/b46a8228
MOHOTOHHBIE IOCTIENOBATENBHOCTH
ApudmeTrueckas U reoMeTpuyecKas
2 nporpeccuu. Mcnonp3oBanue bubnnorexa [JOK
MPOTPECCUU [IJIS PELLIEHUS PEATTBHBIX https://m.eds00.ru/d3666918
3aJa4 MPUKJIaJHOTO XapaKkTepa
63 beckoneuno yobIBaromias bubnuorexa [JOK

reoMeTpUYIEecKast POTPECcCHs.
Cymma 6eckoHeuHO yObIBaromei

https://m.edsoo.ru/1cbf72b1




reOMEeTPUUYECKOI Mporpeccuu

bu6mmoreka [IOK
64 HroroBast kKoHTpoNbHAs paboTa 1 httos://m.edsoo.ru/188bbfte
but6mmoreka [JOK
65 (I)OpMyHa CHOAHDBIX HpoueHTOB 1 https://m.edsoo.ru/S38fc437
bu6nmoreka [JOK
66 PopwmyIia CIOKHBIX NPOUCHTOR ! https://m.edsoo.ru/c2627eca
O0o001eHue, cucTeMaTH3aLIH
67 3HAHUU 32 Kypc aareOpbl 1 Havyal 1 bubnnorexa [IOK
MaTeMaTU4ecKoro aHammsa 10 https://m.edso0o0.ru/33¢6629¢
KJIacca
O0001eHne, cHCTEMaTH3aIH
68 3HAHUU 3a Kypc aiareOpbl U Havyal | bu6nuoreka [IOK
MaTeMaTU4ecKoro aHammsa 10 https://m.edsoo0.ru/49f1b827
KJjacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

N KoanuectBo | Diexrponnbie nupoBbie
°
w/n Tema ypoka 1acoB o0pa3oBaTe/IbHbIE
Bcero pecypchl
1 Crenens ¢ palluOHATBHBIM MOKa3aTeIeM 1 bubmmorexa [JOK
pall https://m.eds00.ru/a52939b3
bubmnoreka IJOK
2 i 1
CroiicTsa crenern https://m.edsoo.ru/ff601408
3 [Ipeobpa3zoBaHue BbIpaKeHUH, | bubnuorexa LIOK
COACPKAIIUX PALIMOHAIBHBIC CTCIICHH https://m.edsoo.ru/3d87e248
4 [IpeobpazoBaHue BeIpakeHHIA, 1 bubnuorexa LIOK
COACPKAIIUX PALIMOHAIBHBIC CTCIICHH https://m.edsoo.ru/343c6b64
5 Bxonnas koHTpoibHas paboTa 1 bubmmorexa [JOK
g P P https://m.edso0o.1ru/4064d354
6 [TokazaTenbHble ypaBHEHUS U | bubnnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
. [loka3aTenbHble ypaBHEHUS U 1 bubnuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
2 IlokazarenbHbIE YpaBHEHUS U 1 bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazaTenbHble YpaBHEHHUS U 1 bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3zaTenbHbIC YpaBHEHUS U | bubnnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/536de727
1 [TokasarenpHas QyHKIHsI, €€ CBOMCTBA U | bubnnoreka [JOK
rpadux https://m.edsoo.ru/85bc8132
KonTponbnas pabora no teme "CremneHpb
C PALIMOHAJIBHBIM MTOKA3aTEJIEM.
12 [NokazaTenbHast QyHKIMS 1 Bubmmorexa [JOK
YHKLA. https://m.edsoo.ru/58¢e8e2f2
[loka3zaTenbHble ypaBHEHUS U
HepaBeHCTBA"
bubmuoreka [JOK
13 J 1
orapHm tmena https://m.edsoo.ru/3e3230d4
14 JlecaTuyHbIC U HATypaJIbHbBIE 1 bubnuoreka [JOK
Jorapudmbl https://m.edsoo.ru/lea72162
15 [Ipeobpa3zoBanue BbIpaKeHUI, 1 bubmuorexa [JOK
coJieprKalux jJorapudmol https://m.edsoo.ru/da48154c¢
16 [Ipeobpa3zoBaHue BbIpaKEeHUI, | bubnmoreka [JOK

coJieprKalux Jorapudmol

https://m.edsoo.ru/4beff03b




17 [IpeoOpa3zoBanue BhIpaKEHUH, bubnuoreka [JOK
coJiepKalux JorapuQmol https://m.edsoo.ru/fe189f2d
18 [Ipeobpa3zoBanue BbIpaKEHUIA, bubnmoreka [JOK
coJieprKalux Jorapudmal https://m.edsoo.ru/fadb8aas
19 Jlorapudpmuueckue ypaBHEHUS U bubnmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724e¢
20 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
” Jlorapudgmuueckue ypaBHEHHs U bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclctb
” Jlorapudmuueckas pyHKIms, €€ bubnuorexa [JOK
CBOMCTBA U Irpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas pyHKIms, €€ bubnunoreka [JOK
CBOIiCTBa U Tpaduk https://m.edso00.1ru/9d102051
25 Tpuronometrpuyeckue QyHKIUH, UX bubnunoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
2% Tpuronomerpuueckue GyHKINU, UX bubnuoreka [JOK
CBOIiCcTBa U rpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuyeckue GyHKINH, UX bubmuotexa [JOK
CBOIiCcTBa U TpaduKu https://m.edsoo.ru/ba9da96d
)8 KonTtponbHas pabota no uroram | bubnmoreka [JOK
MOJTYTOAUS https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPUUECKHUX bubmuorexa LIOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepbl TPUTOHOMETPUUECKHUX bub6nuorexa LIOK
HEPABEHCTB https://m.edso0.ru/0c837397
31 [TpuMepsl TPUTOHOMETPUUYECKUX bubnunoreka [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 IIpuMepsl TPUTOHOMETPUYECKUX bubnuorexa [IOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTponbhas padota no teme
"Jlorapudmuueckast GyHKIIHS.
JlorapupmMuueckre ypaBHEHUS U
pue P bub6mnoreka IIOK
33 HepaBeHcTBa. TpUronoMeTpudeckue
https://m.edso0.ru/10130727
GyHKINH U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
34 HemnpepbiBabie GyHKITMN bubnuoreka [JOK




https://m.edso0.ru/403bfb0d

MeTton HWHTCPBAJIOB JISI pCHICHUA

bu6mmoreka [JOK

35
HEPABEHCTB https://m.edsoo.ru/6db0b423
16 MeTo1 HHTEPBAIOB JJISI PEIICHUS bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [JOK
IT
37 POU3BOHAs (yHKILHH https://m.edsoo.ru/0731ad3d
bu6mmoreka [IOK
38 Mponssonsas dynKim https://m.edso0o.ru/723dd608
19 ['eomeTpuyeckuii U GU3NIECKUN CMBICTT bubnuorexa [IOK
MIPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
40 KonTponbhas padora no utoram I
MOJIYTOJIUs
41 [Tpon3BoIHBIC PIIEMEHTAPHBIX (PYHKITHIA bubmmorera [TOK
p A P YHEI https://m.edsoo.ru/c7550e5f
bu6mmoreka [IOK
42 IT i
POU3BOZHBIC JIEMCHTAPHEIX QYHKIHH https://m.edsoo.ru/14ab3cdb
43 [IpousBoaHas CyMMBbIL, TPOU3BEICHNUS, bubnmoreka [JOK
4acCTHOTO (yHKIIUHA https://m.edsoo.ru/c12a0552
44 [IpounsBoHast CyMMBI, TPOU3BEICHHUS, bubnmoreka [JOK
4acTHOTO (yHKIIUHA https://m.edso0o.ru/d5981201
45 [IpounsBoHast CyMMBI, TPOU3BEICHHUS, bubnnoreka [JOK
94acTHOTO (DYHKIMH https://m.edsoo.ru/1de34d4d
IIpumeneHre npou3BOIHOMN K
46 UCcleI0BaHMI0 (PyHKIMI Ha bubmmorexa [JOK
A YHER https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb ¥ 3KCTPEMYMbI
[IpumeHeHnre npou3BOIHOMN K
47 UcclieIoBaHHI0 (PyHKIMH Ha bubnmorexa [JOK
A YHIH https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOJHOM K
48 HCCJIeI0BaHMIO (DYHKIIMHI Ha bubmmorexa HOK
a YHEH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
IIpuMenenue Npon3BOIHON K
49 I/Ic]i:JIe OBaHHIop(b HKIMH Ha bubmmorexa [JOK
a YHEH https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTH ¥ DKCTPEMYMBI
Haxoxxnenue HanuOobIiero u
50 HaUMEHbILIEro 3HaYeHUs! PYHKIMH Ha buommorexa LIOK
YHEH https://m.edsoo.ru/fac78f05
OTpe3Ke
51 HaxosxieHre HanOobIIero u bubmuoreka [JOK

HAUMCHBIICTO 3HAYCHUA (byHKIII/II/I Ha

https://m.edsoo.ru/fb6a8acf




OTpe3Ke

Haxoxxnenue HanOoIIBIIErO U

bu6mnoreka IIOK

52
HaUMEHIIETO SHAYCHHS YHKIH Ha https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxosxnenne HauOobIiero u
53 HAaWMEHBIIIETO 3HAYCHUS (QYHKIIMHN HA bubmoreia HOK
YHEH https://m.eds00.1ru/d9469916
OTpe3Ke
Haxoxnenne HanOboIbIIero u
54 HAaMMCHBIIIETO 3HAYCHUS (PYHKIMH Ha bubmmorexa [JOK
YHEI https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxaenune HaubombIIero u
55 HAMMEHBIIETO 3HAYEeHUS PYHKLUHU HA bubmmorexa LIOK
YHEI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[TpumeHneHre TPOU3BOIHON AJIs
HAXO0XKJICHUS HAWTYYIIEro PEelIeHHs B
56 MPUKIATHBIX 3a7a4aX, Ui ONpeeIeHuUs bubmmorexa [JOK
P A A s beA https://m.eds00.ru/13205d80
CKOPOCTH TPOIIECCa, 3aJaHHOTO
dopmyoit unu rpadukom
Kontponbhas pabota no teme
57 "[IpousBoaHas. [Ipumenenue bubnmorexa [JOK
p a o p https://m.edsoo.ru/f8ed599
MIPOU3BOIHON
58 [TepBoobOpaznas. Tabmauma bubnuoreka [JOK
NepBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabmauma bubnuoreka LIOK
IepBOOOPA3HBIX https://m.eds00.1u/30c3697b
60 Hurerpain, reomeTpuyeckuii u bu6mmoreka [JOK
(du3nyecKuii CMbIC UHTErpaia https://m.eds00.ru/391272¢9
61 WHTerpan, reoMmeTpuueckuii u bubmuorexa [IOK
(u3nyeckuii CMbICII UHTErpaa https://m.edsoo.ru/d359fb5f
2 WuTerpai, reoMeTpuiIecKuii u bubmuorexa [JOK
(u3nyeckuii CMbICII UHTErpasa https://m.edsoo.ru/07eb464b
63 Brraucnenue uHTerpana no Gopmyiie bubmuoreka [JOK
Hrrotona—Jleitbanira https://m.edsoo.ru/b9b225¢3
64 Brruucnenue unTerpana no gopmyiie bubnmoreka [JOK
Hrrotona—Jleitbaniia https://m.edsoo.ru/b800deb4
65 Brruucnenue unTerpana no popmyiie bubnnoreka [JOK
Hrrorona—Jleitbouuma https://m.edsoo.ru/f5eed075
66 Brruncnenue uaTerpana no popmyie bubnnoreka [JOK
Hrrorona—Jleitbouuma https://m.edsoo.ru/41da431a
67 CucreMbl TMHEVHBIX YpaBHEHUN bubnuoreka LIOK




https://m.edsoo.ru/b648235a

bubmuoreka [JOK

68 Cucrembl TUHEHHBIX YpaBHEHUN
P https://m.edsoo.ru/5ab83864
Pemienne npukiagHbixX 3a1a4 ¢
69 MOMOILBIO CUCTEMBI JIMHEHMHBIX Bubmorexa OK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUU
Pemienne npukiagHbixX 3a1a4 ¢
70 IIOMOIILI0 CUCTEMBI JIMHENHBIX Bubmorexa HOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUU
Cucrembl 1 COBOKYITHOCTH LIEJIBIX,

71 palMOHAIBHBIX, UPPALIMOHAIIBHBIX, bubnuorexa [JOK
MOKa3aTeNbHBIX, JOrapu(HMUIECKUX https://m.edso0.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucreMsbl ¥ COBOKYITHOCTH LIENbIX,

7 palrOHANBHBIX, UPPALUOHAIBHBIX, bubnmoreka [JOK
MOKa3aTeNbHbIX, JOrapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

73 palMoOHANBHBIX, UPPALIMOHATBHBIX, bubnmoreka [JOK
MOKa3aTeNbHbIX, JOrapupMUIECKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENIBIX,

74 palMoOHATBHBIX, UPPALMOHATBHBIX, bubnnoreka [JOK
NOKa3aTeIbHbIX, JIOTapU(PMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUH U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKIUH bubnuoreka [JOK

75 .

JUIA pELIEHNs YPaBHEHUYU U CHCTEM https://m.eds00.ru/039949bf

76 Hcnonp3oBanue rpagukoB GpyHKIUI bubmuoreka [JOK
JUISl pELLICHUs] YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIIECHUIO

77 MaTeMaTUYECKHUX 3a/1a4 U 3a]a4 U3 bubmmorexa [TOK

. . https://m.edsoo.ru/ca878deb
pa3IuyYHbIX 00JacTel HAyKH U pealbHON
KU3HU
KonTponbhas pabota no teme
78 "UHTerpan u ero npuMeHeHUs bubmorexa [OK
p pu" ’ https://m.edsoo.ru/471¢735b
Cucrembl ypaBHEHUI

79 HatypasbHble 1 1iesble uncia B 3aa4ax bubnuoreka LIOK
W3 pEATbHOM )KU3HU https://m.edsoo.ru/3cee1327

20 HatypanbHble 1 Lienble yncia B 3aadax bubnuorexa LIOK

W3 pEATbHOM )KU3HU

https://m.edsoo.ru/a35a131d




21 HatypanbHble U 11e1ple Yrciia B 3a1a9ax bubnuoreka [JOK
U3 pEAIbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky AEIMMOCTH LIENIBIX YHCEN bubmmorexa [JOK
p a H https://m.edsoo.ru/51696a67
83 [Ipu3Haky AEIMMOCTH LENBIX YHCET bubmmorexa [JOK
p A I https://m.edsoo.ru/fab81c0e
84 ITpu3Haku 1eTUMOCTH HENBIX YUCET bubmmorexa [IOK
P A H https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IEHNE, bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpEeHME, 0000IICHUE, bubnuoreka [JOK
cUucTeMaTu3anus 3HaHUi. Y paBHEHUs https://m.edsoo.ru/247d2fe7
27 [ToBTOpEHME, 0000IICHUE, bu6mnoreka IIOK
cucTeMaTu3anus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 06001IEHNE, bub6mmorexa [JOK
cucTeMaTtu3anus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, 06001ICHNE, bu6mmoreka [JOK
89 N
cUCTEeMaTH3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/9c44cbca
90 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
cUCTEeMaTH3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpenue, 06001IeHNE, bubmuoreka [JOK
91 N
crucTteMaTn3anus 3HaHui. HepaBeHcTBa https://m.edsoo.ru/a86014el
9 [ToBTOpeHme, 0600IIEHNE, bu6mmoreka [JOK
cuctemaTusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEeHme, 0600IICHNE, bu6mmoreka [JOK
cucreMarn3anus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK
cucreMarn3anus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 06001IeHNE,
95 cucTteMaTu3anus 3HaHui. CUCTEMBI bubmorexa HOK
. H ) https://m.edsoo.ru/a20b8adc
ypaBHEHUU
[ToBTOpenue, 06001IeHNE,
96 cucreMaTu3anus 3HaHUH. CUCTEMBI bubmorexa HOK
. 1 ) https://m.edsoo.ru/a012476d
ypaBHEHUU
bu6mmoreka [JOK
97 )4 5]
TOTOBAT KORTPOTLHAL pabota https://m.edso00.1u/2276973
08 [ToBTOpenue, 06001IEHNE, bubmuoreka [JOK
cuctemMaTu3anys 3HaHuil. OyHKIU https://m.edsoo.ru/d620c191
99 [ToBTOpenme, 0600IECHNE, bu6mmoreka [JOK

cucTeMaTu3als 3HaHui. OyHKIHH

https://m.edsoo0.ru/7017196f




O00011enre, cucTeMAaTH3aIMs 3HAHUH

100 3a Kypc ajnreOpbl ¥ Havall | bubnuorexa [JOK
MaTemaruyeckoro aHammza 10-11 https://m.edsoo0.ru/3330f7ef
KJIACCOB
O00011enre, cucTEMaTH3aIMs 3HAHUN

101 3a Kypc ajareOpbl 1 Hayall | bubmuotexa [JOK
MaTemarudyeckoro aHammza 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O0600611IeH1E, CUCTEMATU3aLMs 3HAHUI

102 3a Kypc ajareOpbl 1 Hayal 1 bubnmoreka [JOK
MaTemarudeckoro anammsa 10-11 https://m.edsoo.ru/cead345¢
KJIACCOB

OBULIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOoBe DenepaibHOTO
roCyZIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa CPeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOr0 0O0pa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIAICHUE KITFOUEBBIMH KOMIICTCHITUSMH,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIXCsl.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBIO METalmpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuUTHS 00ydaromuxcs, (GopMHUpPOBaHUS (YHKIHOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUSOHBIX AUCHUIIIMH. Pa3BuTre y 0Oydarommxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUCCKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJTLHOIO0 W WJICATIBHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a Tak)Ke KauyeCTB MBIIUICHUSI, HEOOXOJUMBIX I ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJMHUM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obiiero oOpa3oBaHusl, TaKk Kak OOECIEYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUN HAIIPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, (GOPMHUPYEMOE TPH HM3YUYCHUHU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIICHUS TCOMETPUYECKUX 3aJilady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus  JeMCTBUTENbHOCTH. OmnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSET pa3Hble BBl Y4YEOHOM U TPYJAOBOM JIEATEIHHOCTH,



ABJISIETCSI OJHUM W3 TPO(ECCHOHATBLHO BaXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0OyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «Il'eomerpus» Ha 6a3zoBoM
ypoBHE 00yueHuss — oOmieo0pa3oBaTeIbHOe U OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEHUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJKEHUs 00pa30BaHUs
0 CTEUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYaroImmxcsi CPeIHEH IIKOIbl, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero oOpa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKUE YMEHHUS, CBS3aHHBIC
co crnenuuKkod TEOMETPUHM U HEOOXOAUMBbIE Uil KU3HH B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JajdbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTKeHUEe 1IeJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopuTeTHbIMM 3a7adyaMyd  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (QopmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENISAX, MO3BOJSIOMINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHHUKHU U TeJla BpaIllCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHSIMHU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUS! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
pacCcyXJeHus B XOJI€ pEIIeHUS CTePEeOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommxcs, [O3HAaBaTEIbHOM  aKTUBHOCTH,  HCCJEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATHHON IPaMOTHOCTH, peJeBaHTHOM
F€OMETPUM: YMEHHE pPACHO3HAaBaTh IMPOSBICHUS T'E€OMETPUYECKHX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl pPelIeHUs TMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTnUYUTENEHOM OCOOEHHOCTHIO MPOTPaMMbl SIBJSIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAyalle €ro Mu3Yy4YeHHs 3a7ad, pPEIIaEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUYET pEIIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IIPOCTPAHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOAUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOTHOTO COJEPKAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«Mmnororpanaukmn», «lIpsmMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercs HE TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0y4eHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeeN€HHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCh B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEJCTaBICHUN O0Yy4aroUIMXcs, pacliupss H
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpuun orBoaurces 2 4yaca B Henenmo B 10 kinacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuenus - 102 y4eOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B IMPOCTPAHCTBE: IMAPAJUICIbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTU. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBONCTBA
napajienbHbIX TUiockocTei. [Ipocrteifmue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’p, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPHNEHIMKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHauKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TPEX NEPIEHAUKYIIAPaXx.

MHoOrorpaHHuKHU

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune]l U ero cpoucrea. [lupamupa: n-yrosibHas nupamuja, TPpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs ¥ TIOJTHAS MOBEPXHOCTH MUPAMUJIbL; IPABUIIbHAS U
yCceuéHHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuasl. [IpaBuiibHBIE
MHOT'OTPAaHHMKU: MOHATHE MPABMUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBUJIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYTroOJbHAsA NHUPaMUAA W IPaBUIbHBIN
terpasap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHns Npu3Mbl U TUPAMUIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUDIOCKOCTH.  DJEMEHThl CUMMETPUM B  NHpPaMHJax, HapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Brruucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaid, YIJIBL.
[Tmomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TOTOOHBIX TEIL.

11 KITACC

TeJsia BpaleHnus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue HUAJTMHIPUYIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMAJb OOKOBOW U ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliHA, o0Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBINM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREpHI.
B3anMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb ChEepHl.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UMIMHIpA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. PasziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWcTBUIl ¢ Bekrtopamu. lIpsMoyronbpHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpSMbIMHA M THIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnUTaHUE:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHCKOr0 OOIIECTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKoro oomiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, OTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICTECIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXIeHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
HMHTEpecax 370pOBOro u 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO HA MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaIpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYyJIBTYpPhI, IOHMMAaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ji1 pelieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN VISl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBEHHOM IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCEUSMU.

1)  Vnusepcanvuvie  nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHLIX HNPOYECCo8 oOyuanwuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpydycarmuwjezo  Mupa;  NpuUMeHeHue  J0SUYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MPeoOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaxX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BHIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKkKe BbBIIBUTaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PEIICHUS 3a1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KoMMyHuKamueHnwvle Oeucmeus, 00ecnedusarom

cpopmMupoeaHHoCcms COYUANLHBIX HABLIKOE 00)UAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 0OCY>KIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAlIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB JHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHJIHOM U
WHAMBHUIYAIBHON paOOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBApUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUs, 0OOMEH MHEHUA,
«MO3TOBBIE IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuemnvie  Oeuicmsus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 perIeHUS
C Y4ETOM MMECIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[103HABATEJIbHOW pe(dIeKCUu KaKk OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LENM MW YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pACIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIjia; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI W HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUJIbHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS s
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKIJIblE MHOTOIPAHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh cey€HUsT MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIIOJIHSTD
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAMTUYECKWE METOIbl MpPU PEIICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 33Ja4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH O 00pa3iiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIE AHAMTUYECKWE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS  OPSIMBIMH, MEXIy TMpsAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IUIOLIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMH: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEeANOIararouX HECKOJIBKO IaroB PELICHNUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpOCTEHIINME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallUd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHAMHU: LMJIUMHAPUYECKAs IMOBEPXHOCTh, 0O0pa3yroliue
OWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIMHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOW CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalICHUS.

BbruncnsTh COOTHOLIECHUS MEXIY IUIOMAIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o06paxaTh u3yyaeMble (UTypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpPEeACTABICHHYIO Ha 4YepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbBIONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpumeHATh NpaBuiIo NapajulecnuIeaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJApHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTh reomerpuueckue (axThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoaralinX HECKOIbKO IaroB PELIECHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreinmne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemarp 3amaum Ha [I0OKA3aTesIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHs s
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHX 3a7a4.

[IppuMeHsATs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEATbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBAaTh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuyectBo
Ne HaunMeHoBaHue pa3/iesioB U 4ACOB DJIeKTpOHHbIe (HM(ppPOBbIE)
n/n TeM MPOrpamMMbl o0pa3oBaTe/IbHbIE pecypchl
Bcero
Bbu6mmorexa [JOK
! Brezennie B cTepeoMeTpHIO 10 https://m.edsoo.ru/1¢209e37
IIpsiMbIE ¥ TNIOCKOCTH B
) IIPOCTPAHCTBE. 12 bubnuorexa LIOK
[TapamtenbHOCTB NPSAMBIX U https://m.edsoo.ru/1¢209e37
IUIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD 12 bubnuorexa LIOK
IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 Vrisl MeXAy NPSMBIMU U 10 bubnuoreka [JOK
IJIOCKOCTAMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
> MrororpanHHKy 1 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [JOK
6 OOLEMEI MHOTOTPAHHNKOR ? https://m.edsoo.ru/1¢209e37
7 [loBTOpeHue: ceuenus, 4 bubnmoreka [JOK
pacCTOSIHUS U YTJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




11 KVIACC

I10 ITPOIT'PAMME

HaumeHoBaHue KoJynuecTBo
JuekTpoHHbIE (UG POBDbIE)
Nen/m | pa3nesioB u TeM 4yacoB
o0pa3oBaTe/ibHbIE PeCypChl
InporpamMmmal Bcero
bubnuoreka [JOK
! Tena ppamers 12 https://m.edsoo.ru/1¢209e37
, bubnuoreka [JOK
2 OnEmet e > https://m.edsoo.ru/1¢209e37
BexTopbl 1 KoopIuHATHI bubnmnoreka [JOK
3 10
B IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
[ToBTOpEHME,
4 060G IICHIC 7 bubmmoreka [JOK
B ’ . https://m.edsoo.ru/1c209e37
CUCTEMaTHU3AIMs 3HAHUM
OBLIEE KOJIMYECTBO YACOB 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KouaunyecTBo 3 N
° JIEKTPOHHBIE IU(PPOBLIE
Tema ypoka JacoB P P
n/n o0pa3oBaTejibHbIE PeCYpPChI
Bceero
OCHOBHBIE TIOHSTHS CTEPEOMETPHUHU:
1 TOYKa, MpsMasi, IIOCKOCTh 1 bubmmorexa IJOK
- 1P ’ ’ https://m.edsoo.ru/aecc77¢cd
MPOCTPAHCTBO.
OCHOBHBIE IOHSTHS CTEPEOMETPHUU:
[IpaBuna nzobpaxenus Ha
) CVHKAX: H306DasKe 1 bubnuorexka [JOK
UCYHKax: U HUS
pHcy . p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajuieIbHbIX MPSMBbIX
(0oTpe3koB), cepeIlMHbl OTpe3Ka
OCHOBHBIE IOHSATHS CTEPEOMETPHUU:
TOUKa, psiMasi, MI0CKOCTH,
npoctpaHcTBo. [IpaBuna
bubmuoreka [JOK
3 nU300pakKeHHs Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
U300paKeHHsI TIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

4 BxopaHast KoHTpoJsIbHas paboTa 1
3HaKOMCTBO C MHOTOI'paHHUKaMHU,

5 n300pakeHre MHOTOTPAHHUKOB Ha | bubnuorexka [JOK
PUCYHKAX, HA IPOEKIIMOHHBIX https://m.edsoo.ru/b30dff38
yeprexax
[TonsaTHe 06 akCMOMaTHYECKOM

6 MOCTPOEHUU CTEPEOMETPHUU: | bu6mmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUS https://m.edso0o.ru/65c6b106
U3 HUX
[TonsaTHe 06 aKCHOMATHIECKOM

. MOCTPOEHUU CTEPEOMETPHUU: 1 bu6mmoreka [{JOK
aKCHOMBI CTEPEOMETPUHU U CIIEACTBUS https://m.edsoo.ru/258fc245
U3 HUX
[TonsTus: nepecekaromuecs

8 OCKOC epeceKaroIrec 1 bubmmorexa I[IOK
TJIOCKOCTH, TT KaroIuecs

> 1P https://m.edsoo.ru/db685¢73
npsiMasi ¥ TI0CKOCTh
[Tonsartus: nepecekarouuecs

9 OCKOC epeceKaroluec 1 Bubmmorexa IIOK

1 TH, T uecs
- 11ep https://m.edso0.ru/2d8a9¢99
npsiMasi ¥ TII0CKOCTh

10 HauanpHble cBeIeHHs 0 KyOe 1 1 bu6mmoreka [JOK




NUpaMujIe, UX pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

https://m.edsoo.ru/3d8ffd32

Bzanmuoe PaCIIOIOKCHHUE IIPAMEBIX B
IMPOCTPAHCTBE: MEPECCKAIOIIUCCA,

bu6mmoreka [IOK

11
rapajuielibHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapamienbsHOCTD IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
12 napasuiesibHbIE IPSIMbIE B bubmorexa [TOK
P p . https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX
MPSIMBIX
[TapamienbHOCTB IPSIMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: bu6mmoreka [{JOK
[TapamiensHOCT IPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTII1bl ¢ COHanpaBIeHHBIMU bu6mmoteka [{JOK
CTOPOHAMU https://m.eds00.1ru/9f4071b9
15 VYron Mexay npsiMbIMU B bu6mmoteka [{JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMu B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso0o.ru/2935a9a0
17 [TapamienpHOCTh MIIOCKOCTEN: bu6muoreka [IOK
rapajielibHbIE TIIIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayIeTbHBIX bu6mmoreka [JOK
MJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiimme NpoCTpaHCTBEHHBIE
19 ¢Gurypsl Ha MJIOCKOCTHU: TETPA?d, Bubmmorexa LIOK
P - TETPasp, https://m.edsoo.ru/4a28dc02
KyO, apajuiesnenunes
bu6mmoreka [JOK
20 I1 i
OCTPOCHIE CeHeHIH https://m.edsoo.ru/1d434d0f
bub6mmoreka [JOK
21 I1 i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26feSd
KonTponbhas padbota no teme
) "IIpsiMble U TJIOCKOCTH B bubnuoreka LIOK
npocTtpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TJIOCKOCTEH"
[lepnieHAMKYISAPHOCTD MPAMOUN 1
23 HJI(I))CKOCTI/I'}II'IG pneH WK IJ)ISI HbIE bubmmorexa [JOK
- TTCPTICHAKY A https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B TIPOCTPAHCTBE
24 [IpsimMble napaiienbHble U bubnuoreka LIOK




NEPHNCHANKYJIIPHBIC K INIOCKOCTHU

https://m.edsoo.ru/0ac11c95

)5 [Ipsimble napasienbHble U bu6muoreka [IOK
MEPIEHAUKYJISIPHBIE K IIJIOCKOCTH https://m.edsoo0.ru/ba545966

2% [Ipu3Hak nepneHANKYISIPHOCTH bu6mmoteka [JOK
MPSIMOU U TIOCKOCTH https://m.edsoo.ru/f85bfc46

7 Kontponbnas padorta no uroram I
HOJIyTO/IUS

73 Teopema o npsamon bu6muoreka [{IOK
MEPIICHIUKYIISIPHOUN TIIOCKOCTH https://m.edso00.ru/635¢5087

29 Teopema o npsimoit bubnuoreka [JOK
MEPIICHIUKYIISIPHOMN TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bu6mmoreka [{JOK
NEPIEHANKYISIPHON IIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnien UKy IsIp ¥ HAKJIIOHHBIE:

31 paccTosiHue OT TOYKH JI0 IJIOCKOCTH, bu6mmoreka [JOK
paccrositHue OT NpsIMOU 10 https://m.edsoo.ru/33¢c477d3
IUIOCKOCTH
[lepnien UKy IsIp ¥ HAKJIIOHHBIE:

0 paccTosiHuE OT TOYKH J0 MJIOCKOCTH, bu6mmoreka [JOK
paccrosiHue OT NMPsIMOU 10 https://m.edsoo.ru/66fefadd
IUIOCKOCTH
[lepnieHIUKyIISIp ¥ HAKJIIOHHBIE:

1 paccTosHUE OT TOYKH JI0 IJIOCKOCTH, bu6mmoreka [JOK
paccrosiHue OT NPSIMOU 10 https://m.edsoo.ru/a5b7b8e3
IUIOCKOCTH
[lepnieHIUKyIISIp ¥ HAKJIIOHHBIE:

14 paccTosHUE OT TOYKHU A0 TUIOCKOCTH, bu6nuoreka IIOK
paccrosiHue OT NPsIMOU 10 https://m.edsoo.ru/dbee22bc
IUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnuorexa [JOK
IIPSIMOM U IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEHHBIN yIroi bu6mmoreka [{JOK
JIBYTPaHHOI'O yTJIa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEHHBIN yroi bu6mmoreka [{JOK
JIBYTPaHHOI'O yTJIa https://m.edsoo.ru/c7c¢777ed
[IeprieH UKy IAPHOCTD IIIOCKOCTEN:

38 I 153Ha1< neyneﬁ UKYJISIPHOCTH JIBYX Bubmmorexa LIOK

p Vp FHIY TP ABY https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
39 [lepneBAUKyYIAPHOCTD MIOCKOCTEM: bu6mmoreka [JOK

NPU3HAK NEPIEHANKYISIPHOCTH JBYX

https://m.edsoo.ru/ed9e2a8e




IUIOCKOCTEHN

[leprieH MKy IAPHOCTD IIIOCKOCTEN:

bubmuoreka [JOK

40 MPU3HAK NEPISHANKYIISIPHOCTH JIBYX
P up Ay TP By https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema 0 TpEX MepHEHIUKYIAPAX bubmmorexa [OK
p p PHCHIIIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEepHEHINKYIAPAX bubmorexa TIOK
p p PHCHIIIY AP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX MEePNCHINKYIAPAX bubmorexa TIOK
p p PHCHIIIY AP https://m.eds00.1u/9f246736
KoHTposnbHas pabora 1o Temam
44 "IlepneHAUKYISIPHOCTD MPSIMBIX U bu6muoreka [IOK
IUIOCKOCTEN" ¥ "YTIIBI MeXIy https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTAMU"
[TonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PaHHUKA,
45 BBINYKJIBIC ¥ HEBBIMYKIIBIC bu6morexa TIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOI'paHHHKA
[Ipu3ma: n-yroapHasi mpu3Ma; TpaHu
46 Y OCHOBaHMA IIPU3MBI; IIpsIMast U bubnuoreka [JOK
HaKJIOHHAs IPU3MBIL, OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAsl IOBEPXHOCTh MPU3MBbI
47 [Tapamnenenurien, TpsIMOYTOIbHBII bu6mmoreka [{JOK
napa’suiesIeuIe]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: n-yrojspHasi mupaMusa,
TpaHU U OCHOBAHUE MTUPAMUJIBL,
48 OOKOBAas U ITOJIHAS TOBEPXHOCTH bubmorexa IOK
p https://m.edsoo.ru/fblcd0as
MUpaMU/IbL; PaBUIbHAS U
yCceu€HHas MApaMuIa
[IpaBUsIbHBIE MHOTOTPAaHHUKHU:
MOHSATUE TPABUIBLHOTO
49 MHOTOTpaHHMKA; paBUIbHAs bubnuorexa LIOK
IIPU3Ma U IIpaBUJIbHAS IUPAMHU/IA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUPAMHUIA
Y IIPaBUJIbHBINA TETPasap; KyO
[IpencraBienue o nMpaBUIbHBIX
50 MHOTOIPAaHHUKAX: OKTad bubmorera TOK
P ’ AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKAdAP U UKOCABP.
51 CuMMeTpus B IPOCTPAHCTBE: bubnuorexa LIOK

CUMMCTPUSA OTHOCUTCIIbHO TOYKH,

https://m.edsoo.ru/b9e777d9




MPSMOU, IITOCKOCTH. DJIEMEHTBI
CUMMETPHUU B NIUPaAMUIAX,
napajiejenuneaax, mpaBUIbHbIX
MHOTOI'PaHHHUKAX

Brruucnenue s1eMeHTOB

but6mmoreka [JOK

52 MHOTOTPaHHHUKOB: pEOpa, AruaroHau, httos://m.edsoo ru/6cdbecef
YTIIBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IPSIMOU
53 MIPU3MBI, TUIONIA]Ib OCHOBAHUI bubmmorexa [OK
P ’ Hadt . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSIMON MPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABUIIBHOU
54 nUpaMubl, TEOPEMA O TUIOLAAN bubmmorexa [OK
p uﬂ » T0P Hl A . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
UPaMHUIbI
55 KonTponbhas pabota no teme bubnuorexa LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5¢04
N bubmuoreka [JOK
I1
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
n bu6mmoreka [{JOK
37 OOBEM mHpamHIE! https://m.eds00.ru/235171b3
N bu6mmoreka [{JOK
>8 OOBEM mHpamHIE! https://m.edsoo.ru/f47dfefd
N bubnuoteka [JOK
39 OOBEM mupamu el https://m.eds00.ru/79¢10312
N but6mmoreka [IOK
60 OOBEM mupamu et https://m.edsoo.ru/2faade3f
bubnuoreka [JOK
1 "
6 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
2
6 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
n bu6mmoreka [{JOK
63 OObEM npH3MbI https://m.edsoo.ru/482d3f51
bubmuoreka [JOK
64 Hrrorosas koHTpOLHAA padoTa https://m.edsoo0.ru/b9146bc0
[ToBTOpeHme, 0600IIEHNE
65 cHUCTeMaTH3alus 3HaHWM. bubmuoreka [JOK

[TocTpoenue ceuenuii B
MHOTOTPaHHHUKE

https://m.edsoo.ru/098bedad




66

[ToBTOpEeHHE, 0000IIEHNE
cucreMarusanug 3HaHuin. O0beM
MHOTOTPaHHHKOB

bu6mmoreka [{IOK
https://m.edsoo.ru/098bedad

67

[ToBTOpeHmE, 0600IIIEHNE
CUCTeMaTH3alusI 3HAaHHH.
Brrunciienue paccTosiHUI: MEXKITY
JIBYMsI TOYKaMH, OT TOUKH J10
OpsIMOM, OT TOYKHU J0 TUIOCKOCTH,
MEXIY CKPELMBAIOIIMMUCS
IPSIMBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

68

[ToBTOpeHmE, 0600IIEHNE
cHUCTeEMaTH3aIMs 3HAHWM.
Brruuciienue yriioB: Mexy
CKPEIIMBAOIIUMUCS MPSIMBIMH,
MEX]Ty MPSAMOM M IIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IIJIOCKOCTSMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBULIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

N KosmuectBo 3
° JIEKTPOHHBIE HU(PPOBLIE
Tema ypoka 4acoB P ¢p
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero
Cdepa u map: ueHTp, paauyc,
1 JUaMeTp; IUIOIaab HOBEPXHOCTH 1 bubmmorexa IIOK
P> p https://m.edso0o.ru/0341bc2b
cepsl
Bzaumnoe pacnonoxenue chepsl u
but6mmoreka [JOK
2 IUIOCKOCTH; KacaTelbHas TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas chepbl

3 BxoaHas koHTpoJbHAs padoTa 1
Hunmuaagpudeckast TOBEPXHOCTb,

4 00pasymoIue MUIMHIPUIECKON | bu6mmoreka [{JOK
MOBEPXHOCTH, OCh WJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
[Munusap: ocHOBaHMS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yIoIasi U OCh; | bu6mmoreka [{JOK
TJI01A b OOKOBOM U MOJTHOM https://m.edso0o.ru/18816216
MMOBEPXHOCTH
N300paxeHne nuanHapa Ha
mw1ockocTtd. Pa3Béprka nuanHapa.

6 Ceuenust LMIUH, pa (HJ‘IOCKOCTII;)IO 1 Bubmmorexa LIOK

H . P ’ https://m.edsoo.ru/016e25¢eb
napauieIbHON Win
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)
KoHnueckas oBepXHOCTB,

7 o0pa3yronire KOHUIeCKOn | bu6mmoreka [JOK
[IOBEPXHOCTH, OCh U BEPILIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHUe U BepIInHA,

8 oOpa3yroniasi ¥ 0Ch; IJIOMAIb 1 Bubmmorexa TIOK

pasy . B L e https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHOM MMOBEPXHOCTH
Y cedéHHBII KOHYC: 00pa3yrolme u
9 BBICOTA; OCHOBaIZI/IH u gOKZBaH 1 Bubamorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N306paxenne koHyca Ha
IIoCcKOCTH. Pa3BépTka KOHYca.
10 Ceuenust KoHyca (IIJIOCKOCTBIO, 1 bubnuoteka [JOK

napauleIbHOW OCHOBAHHUIO, U
IUIOCKOCTBIO, TPOXOJIAIIEH Yepe3
BEPLIUHY)

https://m.edsoo.ru/Obdelbe8




KOM6I/IH3HI/I${ TEJI BpalllCHUA U

but6mmoreka [JOK

11
MHOI'OIPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHH1K, ONMKUCAHHBIN OKOJIO
12 cthepsr; chepa, BucaHHas B bubnuorexa [JOK
MHOT'OTPaHHUK WU B TEJIO https://m.edsoo0.ru/0b136158
BpaIllCHUS
13 KonTponbHas pabota no uroram |
MOTYTOUsA
14 [TonsTre 06 060BEMe. OCHOBHBIE bubnuoreka [JOK
CBOMCTBa 0OBEMOB Tell https://m.edso0.ru/26a03fb7
bu6mmoreka [JOK
15 O0nBe
PEM IHITHITAPA, KOMyca https://m.edsoo.ru/5513d87b
bub6moreka [JOK
16 O0nBe
PEM Iapa 1 II0mas chepet https://m.edsoo.ru/d189bde2
[TogoOHBIE TENa B TPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTy TUIOIIAISIMHU bubmuoreka [JOK
17 . .
MOBEPXHOCTEN, 00BEMaMHU https://m.edsoo.ru/810cfleb
IIOOOOHBIX TE
13 BekTop Ha MI0CKOCTH U B bu6mmoteka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CroxeHne ¥ BEIYMTaHUE BEKTOPOB bubmmorexa [OK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmmorexa I[JOK
p https://m.edsoo.ru/dee379¢b
Pasnoxenune BekTopa 1o TpéM
21 HEKOMILIAaHAPHBIM BEKTOPaM bubmmorexa I[JOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno nmapasuienenumnena
Perenue 3aga4, CBSI3aHHBIX C
22 MPUMEHEHHEM TTPaBUJI JSUCTBHI C bubmmorexa [IOK
P p A https://m.edsoo0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 I I/Ip CIICHUHU FGOMGII? HUYECKUX bubmorexa [OK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsamoyronbHas cuctema
24 KOOPJMHAT B IIPOCTPAHCTBE. bu6muoreka [{IOK
Koopaunats! Bekropa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/1auyu B KOOpJAMHATAX
25 VYron Mexay BEKTOpaMH. bubmuoreka [IOK
CkansipHOe NMPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yriioB Mexy bu6muoreka [IOK




MMpAMBIMHA U IIJIIOCKOCTSAMHU

https://m.edsoo.ru/8efbe78¢e

KonTponbnas pabota no teme

bubmuoreka [JOK

27 "BekTopsl 1 KOO 1
P " PAMHATE! B https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpenue, 0600IIEHUE U

73 cuctemarnsanysa 3HaHnii. OCHOBHBIE | bu6mmoreka [JOK
burypsl, GaKThl, TCOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUH
[ToBTOpenue, 0600IIEHNE U

29 cucreMaru3alus 3Hanuii. OCHOBHbBIE 1 bu6mmoreka [{JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 06001IeHUE U

30 cHUCTeMaTH3allys 3HaHWi. 3a/1a9n | bubnuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelreHus

31 HToroBast KOHTpOJIbHAs paboTa 1 bubmmorexa I[JOK

https://m.edsoo.ru/ec24dfc2

[ToBTOpenue, 0600IIEHNE U

1 cucTeMaru3anus 3HaHui. 3agaun | bu6mmoreka [{JOK
IJIAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001IeHUE U

1 cucreMaru3alus 3Hanuii. OCHOBHbBIE | bu6muoreka [IOK
¢burypsl, ¢pakTsl, TEOpEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUN

14 [ToBTOpeHnue, 06o0IIEeHNE U | bu6muoreka [IOK
cUCTeMaTHu3aIus 3HaHUN https://m.edsoo.ru/f465d10e
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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mnporpamma yueOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs mis oOydarormuxcs 10 —11 kxmaccoB pa3paboTrana Ha OCHOBE
®denepalibHOTO  TOCYJAapCTBEHHOTO  00pa30BaTEIbHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAIULUNA POCCUKUCKOTO
oOpazoBanus. Peammzarusi mporpaMmbl OOSCIIEYMBAET OBJIAJICHUE KITFOYCBBIMH
KOMITETEHIIUSIMHM, COCTaBJIIOIIMMHU OCHOBY JUISI CaMOPa3BUTHUS U HENPEPBIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIEKYJIBTYPHOTO, IMYHOCTHOIO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH 00YUYaIOIIHUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

VYueOubiii Kypc «BeposiTHOCTh M CTaTHUCTHKAa» 0a30BOI0 YPOBHS SIBIISETCS
IPOJOJIKEHUEM W Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1mkoJyibl. Kypc mnpennHasHaueH st (popmupoBaHus y OOydaronIuxcs
CTaTUCTHUYECKOM KyJbTYpbl M IIOHUMAaHMS pOJIM TEOPUM BEPOSITHOCTEM KaK
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHHUS CIyYallHBIX COOBITUM, BEJIMYUH U
npoueccoB. [lpu u3zydeHum kKypca oOoramarorcs NPEACTABICHHS YYalllUXCi O
METOJaX UCCIEA0BAHNS U3MEHUMBOTO MUPA, PA3BUBACTCS MIOHUMAaHUE 3HAYMMOCTH
U OOLIHOCTM MAaTEMaTHYECKUX METOJIOB IIO3HAHMS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHU.

CopaepxaHue Kypca HanpaBJi€HO Ha 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX MpU
M3YYECHHHM KypCa OCHOBHOMW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUUA O CIIyYaWHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXJIy HHUMHU Ha BaXXKHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYXKAIOLIEr0 MUPA.

B cooTBeTrcTBHM C yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeJHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEyIOIllMEe OCHOBHBIE cojepxkaTeinbHble JHUHUU: «CiydaiiHple COOBITUS H
BEPOSITHOCTUY, «CllydailHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TIE€OMETPUYECKOTO H
OMHOMMAJILHOTO pPACIpEAeSIEHUd U 3HAKOMCTBO C MX HEIMPEPHIBHBIMU aHAJIOTaMH
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIIpPEACICHUIMM.

Conepxanne nuHuUM «CrydailHble COOBITHS M BEPOSITHOCTH»  CIIY>KUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUN O pacHpeliesIeHUU BEpOSITHOCTEH
MEXAYy 3HAUYCHHUSIMHU CIIyYailHbIX BEJIMYMH, & TaKXK€ 3Ta JIMHUA HEOOXOoauMa Kak
0aza juIss W3ydeHHWs] 3aKOHA OOJBIIUX YHCeNl — (PYHIAMEHTAIBHOTO 3aKOHA,
JAEUCTBYIOIIEITO0 B NpUpPOJE U OOIIECTBE M MMEIOIIET0 MaTeMaTUYECKYHO



dopmanuzanuio. Cam 3aK0H OOJIBUIMX YMCEN MpeJiaraercs B 03HAKOMHUTEIbHOM
(dbopMe ¢ MUHMMAaJIbHBIM HCIIOJIb30BAHUEM MaTEMAaTUYECKOT0 (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYaWHBIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHHMAaHHE IIKOJIBHUKOB HAa OMNMCAHUM M HM3YYEHHH CIyYalHbIX
SBJIEHUI C MOMOILBI0 HENMpPephIBHBIX (PyHKIMHA. OCHOBHOE BHUMaHHUE YAENSAETCS
[OKa3aTEJIbHOMY M HOPMaJbHOMY PAacCHpENENICHUsSM, MPU 3TOM IPEANONaraeTcs
O3HAKOMUTEJIbHOE U3Y4YEHUE Marepuana O0e3 JI0Ka3aTeNbCTB MPUMEHSEMbIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kypca «BeposSTHOCT, M CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS 1 yac B HEJENI0 B TEUYEHHWE KaXJIOro rojaa oOydeHwus, Bcero 68
y4eOHBIX YacCoB.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabnui U guarpamm. CpenHee
apudmernyeckoe, MeauaHa, HauOoJblllee M HAaWMEHBIIEEe 3HAYEHUS, pa3Max,
JHUCTIEPCHUS M CTaHIAPTHOE OTKIOHEHHUE YHCIOBBIX HAOOPOB.

Criy4aiiHble S3KCIIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITHS. DJIE€MEHTapHbIE
coObITUs (Mcxonbl). BeposaTHOCTh ciaydaitHOro coObITHsl. Ban3ocTh 4acToThl U
BEpOSITHOCTH ~ coObITil.  CilydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSMHU.  BepodaTHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepatu HajJ COOBITUSAMU: NepecedeHre, 00bEAMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammsl Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBo CiydailHOTO
skcriepuMenTa. @opmyiia moaHou BeposiTHOCTH. HesaBrucruMbie COOBITHS.

KomMOunaropnoe npaBuio ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
couetanuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoMa HproToHA.

buHapHBI cilydaiiHblid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. He3aBucumele
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUKM 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyvaninas  BennunHa. Pacnpenenmenune  BeposAtHocte.  [{marpamma
pactpenenenus. [Ipumepsl pacrpenencHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKH  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHHUE, JUCTEPCUs M CTaHAAPTHOE OTKIOHEHUWE. IIpumepsl NpUMEHEHUs
MaTEeMaTHYECKOro OKHJaHHUs, B TOM YHCJIE B 3aj7a4ax M3 ITOBCCIHEBHOMN >KHU3HU.
MaremaTudeckoe OXXujaHue OMHAPHOM ClydailHOM BenMYMHBI. MaTtemaTHdeckoe
OXXUJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaTuueckoe OXUJaHUuEe U
JUCTIEPCHS T€OMETPHUUYECKOTr0 1 OMHOMHUAIBLHOTO pacipeeICHUH.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, IPUPOJC M OOIIEeCTBE.
Br160opouHbIii METOT HCCTIEOBAaHUM.

[Ipumepsl HENpEpBIBHBIX Cly4YalHbIX Benu4yuH. [loHSATHE O TMIOTHOCTH
pacripenieneHus. 3aiauu, NPUBOASIINE K HOpMaIbHOMY pacnpeaenceHuto. [lonstue
0 HOPMaJIbHOM PACIPEACICHHH.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnUTaHUE:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHCKOr0 OOIIECTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKoro oomiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, OTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICTECIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXIeHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
HMHTEpecax 370pOBOro u 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO HA MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaIpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYyJIBTYpPhI, IOHMMAaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ji1 pelieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN VISl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBEHHOM IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCEUSMU.

1)  Vnusepcanvuvie  nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHLIX HNPOYECCo8 oOyuanwuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpydycarmuwjezo  Mupa;  NpuUMeHeHue  J0SUYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MPeoOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaxX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BHIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKkKe BbBIIBUTaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PEIICHUS 3a1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KoMMyHuKamueHnwvle Oeucmeus, 00ecnedusarom

cpopmMupoeaHHoCcms COYUANLHBIX HABLIKOE 00)UAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 0OCY>KIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAlIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB JHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHJIHOM U
WHAMBHUIYAIBHON paOOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBApUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUs, 0OOMEH MHEHUA,
«MO3TOBBIE IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuemnvie  Oeuicmsus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUS 3a/1aud, BHIOUpaATh CIIOCOO peIieHus ¢
YYETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIBb:

BJIaJICTh HABBIKAMM [IO3HABATEJILHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOMN 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENIbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LENM MW YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TaOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpefaHee  apupMETHYEeCKoe,  MeAMaHa,
HauOoJuibllIee, HAMMEHbIIIEEe 3HAaUEHUE, pa3Max MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yalHOe
coObITHE, DJIEMEHTapHOE COOBbITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4YallHOTO OIBITA;
HAXOJHUTh BEPOSTHOCTU B ONBITAX C PABHOBO3MOKHBIMH CITy4allHBIMH COOBITUSIMH,
HaxXo/JWTb W CpPAaBHMBAThb BEPOSITHOCTU COOBITUH B HW3YYEHHBIX CIy4ailHbIX
AKCIIEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHS: TIE€pECEUYEHHUE M OO0BEAUHEHHE
JAHHBIX  COOBITHH, COOBITHE, TPOTHBOIOJOXHOE JaHHOMY  COOBITHIO;
MOJIb30BAThCS TMarpaMmamu Jiiepa u HOpMyJIOil CI0KEHUS BEPOSITHOCTEH TIPH
peleHnuy 3aaad.

OnepupoBath MOHATUSMHU: YCIOBHAsI BEPOATHOCTh, HE3aBHUCUMBIE COOBITHS;
HaXOJIUTh BEPOSTHOCTH C IMOMOIIBIO MPABUJA YMHOXKEHHS, C MOMOIIBIO JepeBa
CJIy4alHOr0 OIbITA.

[IpumeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMHU: HCIHBITAHUE, HE3aBUCUMBIE HMCHBITAHMS, CEpPHUs
UCIBITAaHUHM, yCIeX M HeyJauya; HaXOAWTh BEPOATHOCTU COOBITUH B CEpPHUH
HE3aBUCUMBIX HUCIIBITAHUN 10 MIEPBOTO yCIEXa; HAXOUTh BEPOATHOCTH COOBITUH B
CEepUHU UCIIbITAHUU bepHyu.

OnepupoBaTh  NOHATUSMH:  CIIy4YalHas  BEJIMYMHA,  PaCIpElEICHUE
BEPOSITHOCTEN, TMarpaMmMa pacipeieseHus.

11 KIIACC

CpaBHHUBaTh  BEPOATHOCTA  3HAUYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacCIpenesICHUIO UK € IIOMOIIBIO TUArPaMM.

OniepupoBaTh MOHITUEM MATEMAaTUYECKOTO OKHUIAHUS; IPUBOJIUTH IPUMEPBHIL,
KaK IPUMEHSAECTCS MATEMAaTUYECKOE OXXUJIAHUE CIy4YalHOW BEJIMYUHBI HAXOJUTh
MaTEMAaTUYECKOE OKUIAHUE I10 TaHHOMY PacCIIpeIeIICHUIO.

WMmeTh npeAcTaBieHHE O 3aKOHE OOJIBILINX YUCET.

Nmetp npencrapiieHue 0 HOPMAJIbHOM PACIIPEICICHNH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBO
Ne HaumeHnoBanue pa3uesioB 4ACOB duexkTpoHHble (HudpoBbIEL)
n/n U TeM MPOrpaMmbl o0pa3oBaTejibHbIE PeCYpPChI
Bceero
| [IpencraBieHue JaHHBIX U 4 bu6nuoreka IIOK
onuvcarejabHas CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CityyaliHbI€ OTBITHI U
CITy4aifHbIe COOBITHS,
) OIILITLL © 3 bubmmoreka [JOK
https://m.edsoo.ru/e0b7b0f1
PaBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU UCXOJIaAMU
3 Onepanuy HaJ COOBITHSIMU, 3 bu6muoteka [IOK
CJI0’KEHUE BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSTHOCTb,
JIEPEBO CITyYalHOTO OIbITA,
4 dbopmyia mosHOM 6 bubmorexa TIOK
pMY https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U
HE3aBUCUMOCTh COOBITHI
but6mmoreka [JOK
. DTIEMEHTBI KOMOHHATOPHKH 4 https://m.edso0.ru/e0b7b0f1
6 Cepuu 1ocnenoBaTenbHbIX 3 bubmuoreka [JOK
WCTIBITAHUI https://m.edsoo.ru/e0b7b0f]1
. CrnyvaifHbie BETMYUHBI U 6 bubmuoreka [JOK
pacrpeneneHust https://m.edsoo.ru/e0b7b0f1
2 O06o06meHue u 5 bubmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB 14

I10 ITPOT'PAMME




11 KVIACC

HaumenoBanue Kosan4yecTBo
DJIeKTpPOHHbIe (HH(POBHIE)
Neni/m | pa3nesioB u TeM 4acoB
o0pa3oBaTe/ibHbIE PeCypPChI
MpPOrpaMMbI Bcero
Marematuueckoe
1 OKHUJAaHUE CIIydarHOU 4 Bubmorexa OK
A y https://m.edsoo.ru/5fbc5dcl
BEJINYNHBI
HUCIIEPCHUS U
2 i[TaH ap THOE OTKJIOHEHHE 4 Bubmorexa TOK
va . https://m.edsoo.ru/5fbeSdel
CITy4yallHOU BEJIMYHUHbI
bu6mmoreka [JOK

3 3axon bombumx Hmcen 3 https://m.edsoo.ru/5fbc5dcl
HenpepriBHBIC

4 clI ‘fafbeIe BEJINYNHBI 2 Bubmorexa TOK

y https://m.edsoo.ru/5fbc5dcl
(pactpeneneHust)

5 Hopwmanbroe ) bubnuorexa [JOK
pactpeneneHus https://m.edsoo.ru/5fbeSdcl
IToBTOpenue, 0000IMIEHE

6 u CI/ICTIe)MaTI/ISa WS 19 bubmorexa LHOK

. . https://m.edsoo.ru/5fbeSdcl
3HAHUNA
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoauuecTBo 3
] JIEKTPOHHBbIE IU(PPOBLIE
Tema ypoka 4acoB P uu¢pp
n/n o0pa3oBaTe/ibHbIE PeCypChl
Bcero
| IIpencraBnenue NaHHBIX C 1 bubnumoreka [IOK
MOMOIIIbIO TAOIHI] U JUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MeanaHa, HauOoJIbIlIee U
bubmuoreka [JOK
2 HavuMeEHbIIIee 3HAaUEeHUs], pa3Max, 1

https://m.edsoo.ru/dd00738d

AUCTICPCHAd, CTAaHAAPTHOC
OTKJIOHCHHEC YHCJIOBBIX Ha60p0B

Cpennee apudmeruyeckoe,
MeAraHa, HaubobIee u

bu6nmoreka [JOK
3 HaWMEHbIIIEe 3HAYCHUS, pa3Max, 1

https://m.edso0.ru/98645f6¢

AUCTICPCHA, CTAHAAPTHOC
OTKJIOHCHHEC YHUCJIOBBIX Ha60p0B

4 Bxoanas koHTpOsbHas paboTa 1

CrnyyaiiHble SKCIIEPUMEHTBI
bubmnoreka [HOK

5 (OTIBITBI) U CITy4alHBIE COOBITHS. 1 hits://m.edsoo ra/347c1b78

OnemMeHTapHbIe COOBITHS (MCXOIbI)

BeposTHOCTH Cci1y4aiiHOTO COOBITHS.

6 BeposiTHOCTH cOOBITHI B OIBITAX C | bu6nmoreka [IOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITUSIMU

7 BeposTHOCTB CciTy4aiiHOTO COOBITHS. 1 bubnuoreka [IOK
[TpakTuyeckas pabora https://m.edsoo.ru/5e8fa94a
Oneparnuu HajJ COOBITUSIMHU:

2 nepeceueHme, 00beTUHEHNE 1 bubmnoreka IIOK
COOBITHH, TPOTUBOIOJIOKHbIE https://m.edsoo.ru/221¢622b
coObITHs. [lnarpammsl Ditnepa
Oneparnuu Haj COOBITUSIMHU:

9 nepeceveHue, 00beTMHCHHE 1 bubnnoreka [JOK
COOBITHH, TPOTUBOMOIOKHbIE https://m.edsoo.ru/cc10cle2
coObITus. [InarpamMmsl Ditnepa

10 @opMyia CII0KEHHS BEPOATHOCTEN 1 Bubmrorexa LIOK

pMY P https://m.edso00.ru/3057365d
11 YcnoBHas BEpOSTHOCTb. 1 bubmuoreka [{OK

YMHOXkeHue BeposiTHocTel. [lepeBo https://m.edsoo.ru/9a408d25




CHy‘I&ﬁHOFO OKCIICPUMCHTA

VYcnoBHas BEpOSATHOCTD.

bu6mmorexa [{OK

12 v 78
MHO%(GHHG BEPOATHOCTEH. Jlepeso https://m.edsoo.ru/ble76d3a
CITy4ailHOTO HKCIIEPUMEHTA
13 KonTponbHas pabota no uroram |
TTOJTYTOJTUS
14 dopMyJia MOJHOW BEPOATHOCTU bubmorera [JOK
pMY P https://m.edsoo.ru/15941bec
15 dopMyJia MOJHOW BEPOATHOCTH bubmorera [JOK
pMYy P https://m.edsoo.ru/a9ec13c8
16 dopMyIa MOITHOU BEPOSATHOCTH. bubnuorexa [HOK
HezaBucumelie coObITHS https://m.edsoo.ru/e3ddSac9
bubnnoreka [IOK
17 Konrpomsnas padora https://m.edso00.ru/29dc6cb9
18 Komb6unaropHoe npaBusio bubnnorexa [JOK
YMHOKEHUS https://m.eds00.ru/2270ct70
bu6mmorexa [IOK
19 IT
CPECTAHOBKH M aKTOpHan https://m.edsoo.ru/d58ce6d1
but6mmoreka [JOK
20 | 7
1o conetanin https://m.eds00.ru/7904dfb0
)1 Tpeyronbuuk [Tackana. ®opmyna bu6mmorexa [{OK
o6unoma HerotoHa https://m.edsoo.ru/fa47998f
buHapHBIN Cily4alHBIN OIBIT
WCIIBITAaHUE), YCIIEX U Hey/1ada.
22 (HezaBHCHMI))Ie};IanTaHHZHCe ust bubmorexa HOK
o p https://m.edsoo.ru/2e112368
HE3aBUCUMBIX UCIIBITAHUU 10
MEepPBOTO ycrexa
” Cepust HE3aBUCUMBIX HCIIBITAHUM bubnnorexa [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepusi He3aBUCHUMBIX HCTIBITAHUU.
24 [TpakTuyeckas pabora c bu6nmoreka [IOK
HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IHIT
bubmuoreka [JOK
2 .
> Coysaiinas BeHIHH https://m.edsoo.ru/639be%aa
2% Pacnipenienenne BeposITHOCTEN. bu6nmorexa [IOK
Jwnarpamma pacnpeneneHus https://m.edso0o.ru/6dc 739
7 CyMMa 1 Ipou3BEJICHUE CITyUalHbIX bubmuorexa [{OK
BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CymMmMma 1 IpOM3BEAECHUE CITyYalHbBIX bubnuorexa [[OK




BEJIMYHH https://m.edsoo.ru/c2757¢cc3
ITpuMmepsl pacpeneaeHnii, B TOM
29 ‘II/II)CJ'IC 1330151)% I/II)‘leCKOG u 1 bubnmorera [TOK
p https://m.edsoo.ru/91e08061
OMHOMHATILHOE
ITpuMmepsl pacpeneacHuii, B TOM
30 Lchne :;ojeT I/II)LISCKOG n 1 bubmmorera [TOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
bubmnoreka [IOK
1 n 1
3 TOrOBas KOHTPONBHA paboTa https://m.edsoo.ru/a985ae79
1 IToBTOpEHME, 00001IEHNE U 1 bubnnorexa [IOK
cucTeMaTH3aIus 3HaHWI https://m.edsoo.ru/0f4d3cd7
13 [ToBTOpenue, 0600IIEHNE U 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/e01a3dc4
[ToBTOpeHue, 06001IeHUE U bu6nuoreka [IOK
34 . 1
cUCTEMaTHu3alys 3HaHUU https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME




11 KIIACC

N KosmuectBo 3
° JIEKTPOHHbBIE HU(POBLIE
Tema ypoka 4acoB p ¢p
n/n o0pa3oBaTe/ibHbIE PeCypChl
Bcero
[ToBTOpEeHME, 0000IICHHE,
cUcTeMaTu3alis 3HaHUM.

| CrnyuaiiHble OIIBITHI U 1 bubnuoreka [IOK
BEPOSITHOCTH CIIy4YalHBIX https://m.edsoo.ru/430d330a
coObITHii. Cepun HE3aBUCUMBIX
HUCTIBITAHU ]

[ToBTOpenue, 06001IeHNE,
CUCTeMaTH3allusl 3HAaHHH.

) CrnyuaiiHble ONBITHI U 1 bubnnorexa HOK
BEPOSATHOCTH CIIyYalHBIX https://m.edsoo.ru/a573a292
coObITHil. Ceprn HE3aBUCHMBIX
WCIIBITAHUI
[ToBTOpEHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHui.

3 CrnydaifHpIe OTIBITHI M 1 bubnnorexa [IOK
BEPOSITHOCTH CIIy4YalHBIX https://m.edsoo.ru/07a5e861
coObIThii. Cepun HE3aBUCUMBIX
HUCTIBITAHU T

4 Bxonnas koHTponbHas paboTa 1
[Tpumepsl npUuMeHEHUS

5 MaTEMATUIECKOTI'0 OKUIaHUS 1 bubmorexa LOK

https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JIOTEpEs)

6 MareMaTiudecKkoe OKHIaHNE | bu6nuoreka [JOK
CYMMBI CITy4allHbIX BEIUYUH https://m.edsoo.ru/0adefe9e
MarteMatuueckoe 0XKHIaHHue

7 r€OMETPUYECKOTO U 1 bubmmorexa [TOK

p . https://m.edsoo.ru/20de2fc2
OMHOMUAIIBHOTO pacIpeIeICHHIA
Matematuyeckoe OxKHIaHuE
8 r€OMETPUYECKOTO U 1 bubmmorexa [TOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIIBHOTO pacIpe/ieIeHHIA

9 Jucniepcust U cTaHAapTHOE 1 bubmuoreka [JOK
OTKJIOHEHUE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctanaapTHoe 1 bubnuorexa [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6

1 Jucniepcun reOMeTpu4ECKOro u 1 bubnnorexa [IOK
OMHOMUAJIBHOTO pacIpeaeIeHus https://m.edsoo.ru/4b5a495e

12 [TpakTrueckas pabota ¢ 1 bubnnorexa [IOK

HCITOJIb30BAHUCM JJICKTPOHHBIX

https://m.edsoo.ru/a53cd884




TaOJIMIL

3aK0oH OONBIINX YHCEIL.

13 Br100pouHEBIif METO bubmmorera [TOK
p . A https://m.edsoo.ru/94ddc34a
HCCIIEOBaHUN
14 KonTponbHas pabota no uroram |
MOJIYTOJIUS
[TpakTudeckas pabota ¢
15 HCIIOJIb30BaHUEM DJIEKTPOHHBIX bubmorexa LHOK
p https://m.edsoo.ru/6¢1d11a6
TaO0JIHIL
16 KoHTtponbHas padota mo utoram | bubnnorexa [IOK
MOJIYTOIUs https://m.edsoo.ru/7e¢37918f
[Tpumepsl HeTTPEPBIBHBIX
CIyYalHBIX BEIUYUH. OYyHKIMS
17 IUIOTHOCTH pacupenaencHus bubmorexa HOK
pactpen ) https://m.edso0.ru/9f5b423d
PaBHOMEpHOE pacnpenencHue u
€ro CBOMCTBA
[Tpumepsl HeTTpEPBIBHBIX
CITy4arHbIX BeanduH. OyHKIIS
18 nn}(l):HOCTH acmpe eneljml bubmorexa HOK
pactipea ) https://m.edsoo.ru/blc2712e
PaBHOMEpHOE pacnipenencHue u
€ro CBOMCTBA
3agayu, IpUBOISALINE K
19 HOPMAaJIbHOMY PacCIpeeICHHUIO. bubnuoreka [JOK
OyHKIMS TIOTHOCTH U CBOMCTBA https://m.eds00.ru/97¢19159
HOPMAaJIBHOTO pacIpeiesIeHUs
[TpakTrueckas pabota ¢
20 HCIIOIB30BAHUEM DJIEKTPOHHBIX bubmorexa LOK
p https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpeHme, 006001IeHUE U
21 cucTeMaTH3aIus 3HaHWi bubmorexa LIOK
I ’ https://m.edso00.ru/72953f4¢
OmnucarenbHas CTaTUCTHKA
[ToBTOpeHue, 06001IeHUE U
22 cucTeMaTH3aIus 3HaHWi bubmorexa LOK
1 ’ https://m.edsoo.ru/b699ad0c
OmnwucarenbHas CTaTUCTHKA
[ToBTOpEHME, 0000IIICHUE U
23 cuctemaruzanyst 3HaHu. ONBITHI bubanorexa HOK
C PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpeHue, 06001IeHNE U
24 cructemMaTu3anys 3HaHui. OIBITHI bubmuoreka [JOK
C PaBHOBO3MOKHBIMHU https://m.edsoo.ru/538fd7cf
AJIEMEHTAPHBIMU COOBITUSIMHU
25 [ToBTOpeHmEe, 0600IIEHNE U bu6mmoreka [JOK




CUCTeMaTH3allusl 3HAaHHH.
Brruncienue BeposTHOCTEM
coObITHIi ¢ IpUMeHeHueM GopMyI
U rpaduIecKuX METOI0B
(koopaMHATHas MpsiMas, 1EPEBO,
JIyarpamma Dusepa)

https://m.edsoo.ru/272910f5

[ToBTOpenme, 0600IIEHNE U
CUCTeMaTH3allusl 3HAaHHH.
Brruncienue BeposTHOCTEM

bu6mmoreka [JOK

26 coORITHii ¢ npHMEHEHKEM QopMy:! https://m.edsoo.ru/dc9ad6ea
U rpaduYecKuX METOIOB
(koopauHaTHAas mpsMasi, 1epeEBo,
Jarpamma Dumepa)
[ToBTOpenme, 0600IIEHNE U
CUCTeMaTH3allusl 3HAaHHH.
Brruncnenue BeposTHOCTEM
27 coOBITHI ¢ MpUMEHEeHHEM (OopMyIT bubmmorexa [TOK
https://m.eds00.ru/5964{277
U rpaduIecKuX METOI0B
(koopauHaTHAas mpsMasi, 1epeEBo,
JIyarpamma Dumepa)
[ToBTOpenme, 0600IIEHNE U
CUCTeMaTH3allusl 3HAaHHH.
Brruncienue BeposTHOCTEM
28 coObITHIi ¢ IpUMeHeHueM GopMyI brbmmorexa [TOK
https://m.edsoo.ru/e71debe4
U rpaduYecKuX METOI0B
(koopauHaTHas mpsMasi, 1epEBoO,
Jarpamma Dumepa)
[ToBTOpenme, 0600IIEHNE U
29 CHCTEeMAaTH3alMs 3HaHUH. bubmnoreka [IOK
CiyyaliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacmpeseneHus
[ToBTOpenme, 0600IIEHNE U
30 CHCTEeMaTH3alMs 3HAHUH. bu6mmoreka [IOK
Cityyalinble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacmpeaeeHus
31 Hrorosasi koHTpobHAs paboTa bubmorexa HOK
https://m.edso00.ru/0fd6d597
[ToBTOpenue, 0600IIEHNE U
cUcTeMaTH3als 3HaHH. bu6mmoreka [{OK
32
MaremaTtnueckoe OKUIaHHe https://m.edsoo.ru/aeal298¢
CIy4ailHON BETMYHHBI
33 [ToBTOpeHmEe, 0600IIEHNE U bubmuoreka [JOK

CUCTEMAaTH3aILs 3HAaHUH.
MarteMaTHueckoe OXKUIaHue

https://m.edsoo.1u/640a8ebf




CIy4ailHON BETMYHHBI

34 [ToBTOpenme, 0600IIEHNE U

CUCTeMAaTHU3alus 3HaHUN

bu6nmoreka [JOK
https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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