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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo mMaTeMaTHKE Ha YpOBHE CPEIHEro 0o0Iero oOpazoBaHMs pa3paboTaHa Ha
ocaoBe ®I'OC COO c yu€roM COBpPEMEHHBIX MHPOBBIX TpPEOOBAaHUH, MPEIBSIBIIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHWIO, W TPAJAUIUANA POCCHICKOro oOpaszoBaHus. Peamuzamus

nporpaMmbl IO MAaTEMAaTUKC oOecrieyuBaeT OBJIAICHUEC KIIFOYCBBIMU KOMIICTCHIIUAMU,
COCTAaBJISIOIIUMH OCHOBY TUTs CaMOPAa3BUTHS M HEIPEPHIBHOIO 0Opa30BaHMUS,
[[EJIOCTHOCTh  OOIICKYJITYPHOTO, JHYHOCTHOTO U IO3HABATEIBHOTO PA3BUTHS JIMYHOCTH
00yJaromuxcs.

B mnporpamme mno marematuke ydTeHbl uieu U nosoxeHus KoHumenumu pasBuTus
MaremaTHdeckoro oOpasoBaHus B Poccuiickoit ®enepanuu. B cooTBeTCTBUM ¢ Ha3BaHUEM
KOHIICIIITUHU, MaTEMaTHYECKOC 06pa3013aH1/Ie AOJDKHO, B YaCTHOCTH, NPCAOCTABIIATH KaXKIOMY
00y4JaronemMycsi BO3MOXKHOCTh JOCTHKEHHUSI YPOBHS MaTeMaTHYECKUX 3HAHUU, HEOOXOIUMOTO
JUTsl TalibHEWIel YCIENTHOM Ku3HU B oOmiecTBe. MIMeHHO Ha pelieHue 3ToM 3a/layu HalejaeHa
MporpaMmMa o MareMaTuke 6a3oBOro ypoBHSI.

B omoxy uudpoBoil TpaHchopMmanuum Bcex cdep UeIOBEUECKOH esTeIbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKON
IIOATOTOBKH. Vike B mIKojae MaTeMaTHKa CJIIYXXHUT OIMOPHBIM NPEAMETOM JISI UBYUCHUSA CMEKHBIX
JUCIHUIIIIMH, a4 B XHU3HU IIOCJIE IITKOJIbI peaHBHOﬁ HGO6XOJII/IMOCTI)IO CTAaHOBUTCA HCHIPCPBIBHOC
o0Opa3oBaHue, 4TO TpeOyeT MOJHOIEHHOW 0a30BOM 0011e00pa30BaTENHbHON MOATOTOBKH, B TOM
qyclie U MaTeMaThuyeckoil. DTo oOycJIOBJIEHO TeM, YTO B HAIIM  JHM  pacTér  4YHCIO
CHGHI/I&]’IBHOCTCI\/’I, CBA3aHHBIX C HEIMOCPCIACTBCHHBIM INMPHUMCHCHUEM MATCMATHUKU. U B C(i)epe
SKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMYECKUX OONacTAX, U Jake B T'yMaHUTAapHBIX cdepax.
Takum o06pazoM, Kpyr oOydarommuxcsi, JUisi KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM
MIpeIMETOM, CYIIECTBEHHO pacIIUpseTCs.

[IpakTHdeckas MoJe3HOCTh MaTeMaTHKH OOYCIIOBIICHA TEM, YTO €€ MPEAMETOM SIBJISIOTCS
(dyHIaMEHTaJIbHBIE CTPYKTYPhI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIC (DOPMBI U KOJHYCCTBECHHBIC
OTHOIIICHHUS OT MPOCTCHINNX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO
CIIOXKHBIX, HCOOXOJUMBIX JUISI Pa3BUTHSA HAYYHBIX W TEXHOJOTMYECKHX HCH. be3 KOHKpeTHBIX
MaTeMaTHYEeCKUX 3HAHWUU 3aTPyJHEHO IMOHUMAHHWE MPUHIIUIIOB YCTPOWCTBA W HCIOJIb30BaHUS
COBPEMCHHOM TEXHHMKH, BOCHPHUATHEC M HHTEPIPETAlMs Pa3HOOOPa3HOW COLHAIBHOM,
SKOHOMMYECKOM, MOJMTHYSCKOW MH(pOpMaruK, MaIod(pPEKTUBHA MMOBCEIHEBHAS MPAKTHYCCKAs
NESATeIbHOCTh. KaXJ0My 4YelIOBeKY B CBOEH JKHU3HHM MPUXOIUTCS BBIMOJIHATH JOCTATOYHO
CIIOXKHBIC Pacu€Thl M COCTABJIATh HECIOXHBIC aJrOPHTMBI, HAXOJUTh HYKHBIC (OPMYIbI U
MPUMCHSTh HUX, BIAACTh MPAKTHYCCKUMU MPHUEMAMH TEOMETPUYCCKUX HM3MEPEHUH U
MOCTPOCHHIA, YUTATh MH(POPMAIUIO, MPEACTABICHHYIO B By TaOJMII, TUarpaMM U TpauKoB,
KHUTh B YCJIOBUSAX HEONPEACIEHHOCTH W IOHMMAaTh BEPOSTHOCTHBIM XapakTep CIydailHbIX
COOBITHIA.

OnHOBpEMEHHO C pacmupeHueM chep NPUMEHEHUsS MaTeMaTHKd B COBPEMEHHOM
obmiectBe BCcE Ooyiee  BaKHBIM ~ CTAHOBUTCA  MATEMATHYECKHH  CTHIb  MBIIIJICHMS,
MIPOSIBIIIONINICS B OTIPEEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce n3ydeHus: MaTeMaTUKH B
apceHan MPUEMOB M METOJIOB MBIIUICHUS YENOBEKAa E€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
WHIYKIUAS ¥ AeTyKIus, 0000IeHne U KOHKpEeTH3alus, aHallu3 M CHHTE3, Kiaccudukaius u
cucremaruzanus, abcrparupoBanue u aHanorus. OOBEKThl MAaTEMAaTHUECKUX YMO3AKITIOUEHUH,
MpaBWJia HMX KOHCTPYHPOBAaHUS  PACKPBHIBAIOT MEXAaHU3M  JIOTUYECKUX  TOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMeHHS (popMynHpoBaTh, 0OOCHOBHIBATh U JIOKA3hIBATH CYXKICHHS,
TEM CaMbIM Pa3BHUBAIOT JIOTHYECKOE MbIIUIeHHE. MaTemMaTuke MPUHAAICKUT BEAyIlas pojb B
(hOpMHUPOBAaHUH ANTOPUTMHUYECKON KOMIOHEHTBHI MBIILICHUS U BOCHHUTAHUUA YMEHH
JeCTBOBATh IO 3aJaHHBIM aITrOPUTMaM, COBEPIIEHCTBOBAThH W3BECTHBIE M KOHCTPYHUPOBATH
HOBBIE. B mporiecce pereHust 3a1a4 — OCHOBHOM y4eOHO IeATETHbHOCTH Ha YPOKaX MaTeMaTHKU
— Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAJIHAS CTOPOHBI MBIIUICHHUS.



OOyuenne wmaremMaTHKe Ja€T BO3MOXHOCTh pa3BUBAaTh y OOYYAIOMIMXCS TOYHYIO,
panMoHaNbHYI0 U MHPOPMATUBHYIO peub, YMEHUE OTOMpPATh HauboJiee MOIXOAAIINE SI3bIKOBEIC,
CHUMBOJIMUECKHE, Tpaduyeckue CpeACTBa JUIS BBIPAKECHUS CYXACHUH M HArJIATHOTO HX
IIPEACTABIICHMUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHWUU SIBIISIETCS
oOr1ee 3HAKOMCTBO C METOJaMH MMO3HAHMS JACHCTBUTEIBHOCTH, MPEJCTABICHUE O MpEAMETe U
METOJIe MAaTeMaTHKH, €ro OTIHYUS OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HAyK, 00
0COOEHHOCTSX MPUMEHEHHSI MAaTEMAaTHKH ISl PEIICHUS] HayYHBIX U NMPUKIAIHBIX 3a1ad. Takum
o0Opa3oMm, MaTeMaTudeckoe oOpa3oBaHHE BHOCUT CBOM BKiIax B (opmupoBanue oOmiei
KYJIbTYpbI 4EJIOBEKA.

WN3ydyeHnne MaTeMaTHKUH CHOCOOCTBYET 3CTETUUYECKOMY  BOCIHTAaHUIO  YEJIOBEKa,
IIOHUMAaHHUIO KpacoTbl M  M3AIIECTBA MATEMATHYECKUX  PACCYKJICHHU, BOCIPHUATHIO
reOMETPUYECKUX OPM, YCBOCHHIO UJIEU CUMMETPHUH.

[IpuoputernsiMu nensiMu oOydenust marematuke B 10—11 kimaccax Ha 0a30BOM ypOBHE
SIBJISTEOTCS:

dbopMupoBaHHE  ILEHTPATBHBIX  MATEMAaTHYECKUX  TMOHATHH  (YUCIIO,  BEJIMYUHA,
reoMerpuueckas (Qurypa, IepeMeHHas, BEpOSTHOCTb, (QYHKIUSA), O0OeCIeuynBaIOLINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHUs 00yJarONUXC;

MOJIBE/ICHNE O0yJYarOMMXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3U
MaTeMaTHKHA W OKPYKAIOIIEro MHpa, TMOHMMAaHHE MAaTeMaTHKA KaK YacTH OOIIEeH KyIbTyphl
YeJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYAJIbHBIX M  TBOPYECKUX  CHOCOOHOCTEH  0Oydaromuxcs,
MO3HABATEIPHOW aKTUBHOCTH, HCCIEIOBATEIBCKUX YMEHUM, KPUTHYHOCTH MBIIIJICHUS,
MHTEpeca K U3Y4EeHUI0 MaTeMaTUKU;

(dbopmupoBanue (QyHKIIMOHATLHOM MaTeMaTHUYEeCKOW TPaMOTHOCTH: YMEHHUS Paclo3HaBaTh
MaTeMaTHYeCKUe acCleKThl B PEaJbHBIX >KU3HEHHBIX CUTYALMSX U MPU U3YYCHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OpMyIupoBaTh UX Ha
A3bIKE MaTE€MaTHKH U CO3/1aBaTh MaTeMaTHUYecKue  MOJENH,  MPUMEHSThH OCBOCHHBII
MaTeMaTHYeCKU anmapar JUIsl  pellieHUs IMPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOTYYECHHbIE PE3yJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojiepkaHusa MaTeMaTuku B 10—11 kimaccax siBISItOTCS:

«Yucna u BbIUMCHCHUS», «Anrebpa» («Anredpandeckue BbIPOKEHUSA», «YpaBHEHUA U
HepaBeHCTBa»), «Hauanma wmartemaruueckoro anamuza», «l'eomerpus» («l'eomeTpuyeckue
burypsl U ux cBoiicTBa», «/3MepeHHUe TeOMETpUUYECKUX BelU4YuH»), «BeposTHOCTh U
CTaTUCTUKa». JlaHHBIE JMHUM PAa3BUBAIOTCSA MapaliebHO, KaxJas B COOTBETCTBHH C
cOOCTBEHHOU IIOTUKOW, OJIHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe U
B3aumojieiicTBur. Kpome 3TOro, ux oObeAMHSAET JOTMYecKas COCTaBISIOUIas, TPAIUIIMOHHO
MpHUCYIIasi MaTeMaTUKEe W MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHE KYpPChl U COAEpKaTelbHbIC
muaun. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHME «BIIaJJleHHE METOJaMHU J0Ka3aTeIbCTB,
QITOPUTMAMH pEUIeHUs 3a7ad, yMeHue (OpMyIupoBaTh OMPENCICHUS, aKCUOMBI U TEOPEMBI,
MIPUMEHSTH UX, IPOBOJUTH JOKa3aTeNbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]]a4» OTHOCUTCS KO
BceM y4eOHBIM Kypcam, a (OpMHUpOBaHHE JIOTUYECKUX YMEHHUW pacrpeneisercs IO BCEM
rojaMm o0OydYeHHUs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaruka sBIsSETCS 00sS3aTeNbHBIM MPEIMETOM Ha

JaHHOM ypoBHE oOpaszoBanwus. [IporpamMmoil mo MaTemaTHKE MpeaycCMaTpUBAETCA H3y4YCHHE
yuebHoro npeamera «MaTemaTHKa» B paMKax TPEX yUeOHBIX KypCOB:
«AnreOpa ¥ Hayalla MaTeMaTUYECKOTo aHanu3ay, «I'eomeTpus», «BeposiITHOCTh U CTaTUCTUKAY.
dopmMupoBaHUE JTOTHUYECKUX YMEHUUN OCYIIECTBISETCS Ha MPOTSHKEHHH BCEX JIET OOY4YeHHs Ha
yYpOBHE CpeJHEro 00IIero o0pa3oBaHus, a JIEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJIEpKaHUE BCEX
HA3BaHHBIX BBIIIE YUSOHBIX KYPCOB.

OO1ee yuciIo 4acoB, peKOMEHIOBAHHBIX ISl M3yueHuss matemMatuku — 340 gacos: B 10
knmacce — 170 gacoB (5 uwacoB B Hemenio), B 11 kmacce — 170 yacoB (5 yacoB B HENENio).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA

W3yyeHne mareMaTuku Ha ypOBHE OCHOBHOTO 0OIIero o0Opa3oBaHMsS HAIpPaBIEHO Ha
JOCTHUXKEHHE 00Y4aroIUMHUCS TUYHOCTHBIX, METAIPEMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX
pE3yabTaTOB OCBOCHUS Y4€OHOIO IIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbraTe HW3ydeHHss MaTeMaTHKA Ha YpPOBHE cCpelaHero oOmiero oOpa3oBaHUS Y
oOyyaromerocst OyyT cOpMUPOBAHBI CIEAYIONINE TNIHOCTHBIE PE3YIbTATHI:

1) rpaxkaanckoro BocnuTaHus:

cOPMUPOBAHHOCTh TIPAKIAHCKOW MO3MIIMM  OOydarolerocs KaKk aKTUBHOTO W
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0o OOIIecTBa, MPEACTaBICHHE O MaTeMaTHYECKMX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHbIX CTPYKTYp, SBJIEHUH, MPOIEAYyp TIpa)XAaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYro€), YMEHHE B3aWMOJEHCTBOBATh C COLMAIBbHBIMU HWHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYCHUEM;

2) NaTpHOTHYECKOr0 BOCIIMTAHMS:

chOpMUPOBAHHOCTh  POCCHUHCKOW  TPAXKIAHCKOW  HMJICHTUYHOCTH, YBOXKEHHS K
MPONUIOMY U HACTOSIIEMY POCCUMCKOW MaTEMATHUKH, IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI, HCHOJIb30BAHUE ITHX
JTOCTIDKCHHH B APYTUX HayKaX, TEXHOJIOTHSX, chepax SKOHOMUKH,

3) AyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME  JyXOBHBIX LEHHOCTEH  POCCHICKOTO  Hapoda, Cc(HOPMUPOBAHHOCTE
HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEAEHHUS, CBA3aHHOTO C MPAKTUYECKUM ITPUMEHEHHEM
JTOCTHKEHMH HAYKH U JEATENLHOCTBIO Y4EHOTO, OCO3HAHHWE JIMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOWMYHMBOTO OYAYIIETo;

4) 3cTeTHYeCKOro BOCIUTAHMSA:

5CTETUYECKOE  OTHOIIEHME K  MMpPYy, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHMX
3aKOHOMEPHOCTEH, OOBEKTOB,  3ajay, peLIeHUH, pacCyKJeHWH,  BOCIPUMMUYMBOCTb K
MaTeMaTHYECKHM acleKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢pusnueckoro BocnuTanus:

c(h)OpPMUPOBAHHOCTh YMEHHUS IPUMEHATH MAaTEMATHYECKHE 3HAHUS B MHTEPECax 370POBOTO
1 6e30MacHOro 00pa3a KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (3I0pOBOE
nuTanue, cOATaHCUPOBAHHBIM PEXKUM 3aHATUI M OT/BIXA, PEry/ApHas PU3MUECKas aKTUBHOCTB),
(pu3MUECKOE COBEPIICHCTBOBAHKE IPU 3aHATHAX CIIOPTUBHO-030POBUTEILHOM JAEATENbHOCTBIO;

6) TpyaoBoro Bocnuranus:

rOTOBHOCTb K TPYJy, OCO3HAHME LEHHOCTH TPYHOII00Ms, HHTEPEC K PasIuuHbIM cepam
po(eCCHOHATBLHOM IeATEIbHOCTH, CBA3aHHBIM ¢ MATEMATUKON U €€ NPUIOKEHUSAMH, yMEHHUE
COBEpIIATh  OCO3HAHHBIA BHIOOp Oymymeld Mpo)ecCUM W PEaTn30BBIBATH COOCTBEHHEIE
)KU3HEHHBIE IUIaHbL, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3oBaHMIO H
caM000pa30BaHUIO Ha IPOTSHKEHUM BCEH JKHM3HH, TOTOBHOCTh K aKTHBHOMY YYAaCTHUIO B PEIICHUU
IPAKTHYECKHUX 3aa4 MaTEMATUYECKOM HAIIPABICHHOCTH;

7) 3K0/10rn4ecKOro BOCIIMTAHUS S

c)OPMHMPOBAHHOCTH  DKOJOTMYECKOH KyJIbTYpPhl, HOHMMAHHE BIMSAHUS COLHUAILHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSHUE IIPUPOJHONM M COLMAIBHOM CpeIbl, OCO3HAHHE
r100albHOrO  XapakTepa  JKOJOTMYECKMX  IIPOOIEM, OpUEHTanus Ha  IPUMEHEHHUE
MaTeMaTHYECKUX 3HAHMU IS PElICHHUs 3a1a4 B 00IaCTH OKPYXKAIOLIEH Cpelbl, IIaHUPOBAHUE



IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 17151 OKpYKAIOLIEH cpenpl;

8) uennocrn HayuHoro nmozHanus:

c(OpPMUPOBAHHOCTL MHPOBO33PEHMS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHUA HAYKU U OOIECTBEHHON IPaKTHKH, MOHUMAHME MAaTeMaTUYeCKOH HayKH Kak cdepsl
4eI0BEUECKON JeATEeNbHOCTH, STANOB €€ Pa3sBUTHS M 3HAYMMOCTH JUIS PA3BUTUS IUBUIIM3AINH,
OBIIaJicHHE A3BIKOM  MAaTeMaTHMKH M MaTeMaTMueckoil  KylbTypoil Kak  CpeJCTBOM
MO3HAHMS ~ MHpa,  TOTOBHOCTb  OCYIIECTBIATH  HPOEKTHYIO M HCCIEN0BATENIbCKYIO
NeATeNIbHOCTD HHUBHIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbrare OCBOEHHUS MPOrpaMMbI MO MaTeMaTHKEe Ha ypPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromierocsi OyayT c(OpMHUpOBaHBI MeETANpEeJIMETHBIE PE3YJbTATHI,
XapaKTEePU3YIOMIMECS  OBJIAJICHUEM  YHHUBEPCAJIbHBIMHA  IO3HABATCIBHBIMA  JICHCTBUSMH,
VHUBEPCATHHBIMA KOMMYHHKATHBHBIMH JICUCTBUSIMH W YHHBEPCATHHBIMH PETYISTHBHBIMU
JEACTBUSAMM.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS
ba3oBble joruyeckue a1eiicTBUsA:

BBISBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTUYECKUX OOBEKTOB,
MOHATUN, OTHONIEHWH MEXAY TOHATHUAMH, (OPMYIUPOBATH OMNPEICICHHUS TOHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM TPH3HAK KJIacCHU(UKAIIMU, OCHOBAHUS IJIsi 000OIEeHUs 1
CpaBHEHHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOpPMYIHUpOBaTh M NPEe0OpPa3OBBIBATh CYKJICHHUSA: YTBEPIUTENbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh ~ MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH,  B3aHUMOCBSI3M M MPOTHBOPEYUS B
(dakTax, [JaHHBIX, HAOMIOJEHHUSIX U  YTBEPKICHMSIX, npearaTh KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JieNiaTh BBIBOJBI C HCIOJb30BAHHMEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH IO aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JOKa3aTeIhCTBA MAaTEMAaTHYCCKUX YTBEPXKACHUH (IpsMbIe U
OT TMPOTUBHOIO), BBICTPaWBaTh AapPryMEHTAIUIO, NPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS M BHIBOJIBL;

BBIOMpaTh cHoco0 pemieHust y4eOHOW 3amauu  (CpaBHHMBATh HECKOJBKO BapHAHTOB
peiieHus, BbIOUpaTh HauOoJiee MOAXOJSIIIUNA € Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBrle ncciieqoBarejbCKue A1eiCTBHA:
HCII0JIb30BATh BOIIPOCHI KaK  HCCIEN0BaTeNIbCKUI UHCTPYMEHT

MO3HaHUsI, POPMYITUPOBATH BOMPOCH], PUKCUPYIOIIHE IPOTHBOPEYHE, TPOOIEMY,

yCTaHABJIMBATh KCKOMOE U JaHHOE, (POPMHPOBATH TUIIOTE3Y, APr'YyMEHTUPOBAThH CBOIO MO3HUIIHIO,

MHEHHE; IPOBOTUTH CaMOCTOSITEJILHO  CIUTAHUPOBAHHBIN OKCTICPUMEHT,
HCCIIEIOBAHUE

M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 0OBEKTA, SIBICHHUS, MPOIIECCA, BISBICHHIO

3aBHCUMOCTEH MeXTy 00BEKTaMH, SBICHUSMH, IPOIECCAMU;

CaMOCTOSTENIBHO (hOPMYITHPOBAaTh 00OOIIEHUST ¥ BBIBOJBI TI0 PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJTF0/ICHUS, UCCIICIOBAHMSI, OIICHUBATh JOCTOBEPHOCTD MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIJIBUTATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:



BBISBJIATE Ie(UIUTHI MHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U JUIS
peleHus 3a/1a4u;

BbIOMpaTh MHGPOpPMALMIO W3 HMCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MpOBATh W HMHTEPIPETUPOBATh HMHOOPMAIMIO Ppa3IMYHBIX BHJIOB U (opM
MIPECTABIICHHUS;

CTPpYKTYpUpOBaTh  WHPOpPMALMIO, MPEACTAaBIATH €€ B pa3IuyHbIX  (Popmax,
WJLTIOCTPUPOBATH I'PahuvecKu;

OLICHUBATh HAAEKHOCTH HH(POpPMAIMKA IO CaMOCTOSITENFHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe el cTBUA:

BOCIIpUHUMATb U q)OpMYJ'II/IpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMU W LCIIAMU
O6IHCHI/I5I, SCHO, TOYHO, I'PAMOTHO BBIPpAXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W NHWCBMCHHBIX
TCKCTaxX, JdaBaTb IMOACHCHHA II0 XOAYy PCIICHHA 3aladyud, KOMMCHTHPOBATH HOqueHHBIﬁ
pe3yJbTar;

B X0Jie 00CYX/I€HHS 33JaBaTh BOIPOCH IO CYIIECTBY OOCYKAaeMOW TEMBbI, MPOOIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATh MJCH, HALCJICHHBIC HaA IOHWCK PCUHICHUA, COIIOCTABJIATH CBOU
CYXKACHHUA C CYXXICHHUAMU JPYIrux Y4YaCTHUKOB Auajiora, O6Hapy)KI/IBaTI) pasiiniue U CXOACTBO
TIO3UIIHIA, B KOPPEKTHOU (hopMe GOpMyTHUpOBATH pa3HOTIIACHS, CBOM BO3PAKEHHS,

OpEACTABIATE PE3YJIbTAThl PCIICHHA 3aJadd, JSKCICPUMCHTA, HCCICIOBAHMA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIJIEHUS C Y4€TOM 3a/Jad MPE3CHTAlUu M
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBeEpcaibHbIe Y4eOHBIE 1eHCTBHS
Camoopranuszanms:
COCTaBJIATh IUIaH, aIFOPUTM pELICHMs 3aJaud, BBIOMpaTh CHOCOO pEIIeHUs C Y4ETOM
UMEIOINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTHPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIA HHTELIEKT:

BJIaJICTh HAaBBIKAMU MO3HABATEIBHON PEIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIM
M MBICIUTEIBHBIX IPOLIECCOB, HX pE3yNbTaTOB, BIAJIETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3ylibTaTa peleHHs MaTeMaTHIeCKO! 3a/1a4u;

NPEABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHWU 3a/laud, BHOCHUTH
KOPPEKTUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAHICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa IIEIM W YCIOBHAM, OOBSICHATH INPUYUHBI
TOCTHKCHUSI WM HEJOCTMKEHHS DEe3yJIbTAaTOB JESATEIbHOCTH, HAXOAUTh OLIMOKY, aBaTh
OLIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M WHAWBUAYAIbHOW pabOTHI MpH
peuieHnu y4eOHBIX 3ajad, NPUHUMATh LelNb COBMECTHOW JeSITENbHOCTH, IIJIAHUPOBATH
OpraHu3allil0 COBMECTHOI paboThbl, pacmnpenensaTbh BUIbI paboOT, OroBapuBaThcs, 00CYXIaTh
IpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUH,

«MO3TOBBbI€ LITYPMBI» M HHBIE), BBINOJIHATH CBOIO 4YacTb pabOThl M KOOPAMHHMPOBATH CBOM
JEUCTBUS C IPYTUMU YI€HaMU KOMaH/Ibl, OLIEHUBATh KAueCTBO CBOETO BKJaJla B OOLIUI MPOIYKT
110 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJIEHCTBUSI.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOTPAMMBI [0 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
ypOBHE CcpeaHero oOmero oOpa3oBaHHsI TPEACTABIEHBI MO TrojJaM OOy4YeHHS B paMKax
OTJIETbHBIX YUEOHBIX KypCOB B COOTBETCTBYIOIINX pa3zesiaX MPorpaMMbl IO MaTEMaTHKE.



PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHAA 3AIINCKA

VYueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOIO aHaliu3a» SBISETCS OJHUM U3
HanboJiee 3HAYMMBIX B IIPOTPaMMe CPETHEro 00Iero oopa3oBaHus, IOCKOJBKY, C OJJHOH CTOPOHBI,
OH 00ecIeunBaeT HHCTPYMEHTAIBHYIO 0a3y Uil M3y4EeHHUsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a
C Jpyroi CTOPOHBI, (OPMHUPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIUICHHE OOYYaONIMXCs Ha
YpOBHE, HEOOXOAUMOM JIJIsl OCBOCHHUS Y4EOHBIX KypCOB MH(POPMATHKH, OOIIECTBO3ZHAHUS, HCTOPHH,
cinoBecHOoCcTH. B pamkax yueOHOTO Kypca «AinreOpa W Hayajla MaTeMaTHYEeCKOTO aHaIu3a»
oOyyJaromuecst OBJIAJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HAYKH, KOTOpast (OpMyIUpyeT
CBOM JIOCTIDKEHHS B MATEMaTHUECKOH (hopMe.

VY4eOHbIil Kypc anreOpbl M Hadal MaTeMaTHYeCKOTO aHaln3a 3aKJIaJbIBa€T OCHOBY JUIS
YCIICITHOTO OBJIA/ICHUS 3aKOHaMH  (DPM3UKH, XUMHH, OMOJIOTUN, TTOHUMaHHS OCHOBHBIX
TEH/ICHIIN SKOHOMHKH WM OOIIECTBEHHOW >KMU3HH, IMO3BOJSET OPHEHTHUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh X B TIOBCEHEBHOM XHU3HU. B
TOKE BpeMs OBJIaZICHHE aOCTPAKTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTHIECKUMU KOHCTPYKIHSIMH
pa3BUBaeT YMEHUE HAXOUTh 3aKOHOMEPHOCTH, 000CHOBBIBATHUCTUHHOCTh  YTBEPIKICHHUS,
HCI0JIb30BaTh 0000IIEHNE U KOHKPETU3AllNIo, a0CTparupoBaHue U AQHAJIOTHIO, dopmupyet
KpPEaTUBHOE U KPUTUIECKOE MBIIIUICHUE.

B xoze nzyueHust anreOpsl M Hadal MaTeMAaTHYECKOTO aHaIM3a Ha YPOBHE CPETHETO OOIIETO
oOpa3zoBaHusl OOydarolmuecs T[OJY4alOT HOBBIM  ONBIT pEImIeHHWS NPUKIAAHBIX — 337ad,
CaMOCTOSITEIIFHOTO MTOCTPOCHUSI MAaTEMAaTHUECKUX ~ MOJemen peabHBIX CUTYyaIui u
MHTEPIIPETAllMH  TIOJYYEHHBIX  pEIICHWH, 3HAKOMSATCS C TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH B MpHUpOJAE, HAayKe M B HCKYCCTBE, C BBLIAIOIIMMUCS MaTeMaTHYECKHUMHU
OTKPBITHAMH W HUX aBTOpaMH. YUeOHBIM Kypc anreOpbl M HadaJl MaTeMaTHYecKOro aHain3a
o0J1alaeT 3HAYMTEIBHBIM BOCHHUTATEIBHBIM MOTCHIMAJIOM, KOTOPBIM peamu3yeTcss Kak depe3
y4eOHBII MaTepuall, crocoOCTBYIONMHA (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK M 4epes3
cenuduKky  y4eOHOH  JeSTENbHOCTH, TpeOyIomell  CaMOCTOSTEIbHOCTH,  aKKypaTHOCTH,
IPOIOJDKUTEIHHOM KOHIIEHTPALMY BHUMAHUSI M OTBETCTBEHHOCTH 3a HOJIYYCHHBIH PE3ysbTaT.

B ocnoBe wMmeromukm oOydeHus anreOpe M HadalaM MaTeMaTHYECKOTO aHalM3a JIEKHUT
JeATebHOCTHBIA NPHUHIUI 00y4eHUs.

B crpykrype mporpammbl mo anreOpe M HadalaM aHaJIM3a BBIICISIOTCS CIEIYIOIIUe
COZIepPKaTeIbHO-METOIMYECKHE JTHHUM: «Yucaa W BeauciaeHUs», «DyHKIUH U TpapuKm»,
«YpaBHEHUS U HepaBeHCTBa», «Hauama MaTeMaTHYecKoTo aHamM3ay,

«MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE coOllep)KaTeIbHO-METOIMUECKUE JIMHUN M3Y4aloTcs Ha
NOPOTSHKEHUU JBYX JIeT OOy4eHHs Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs, €CTECTBEHHO
JOMOJIHSS IPYT APYra M MOCTEIIEHHO HACHIIASCh HOBBIMU TEMaMH U pa3/iesiaMH.

JlaHHBIN yueOHBINH KypC SBISICTCS MHTErPATHUBHBIM, IOCKOJBbKY OObEAMHSET B ceOe coaepiKaHue
HECKOJIbKUX MaTeMaTHYeCKUX JUCLUIUIMH: anredpa, TPUTOHOMETpPHUs, MaTeMaTUYeCKUi aHaju3,
TeopHsl MHOXKeCTB U Apyrue. [lo Mepe Toro kak o0ydaroniuecst OBIaJeBaioT BCE Oosee MUPOKUM
MaTeMaTH4YeCKUM almnapaToM, Y HHUX MOCIeI0BaTeIbHO (DOPMUPYETCS U COBEPILIEHCTBYETCS
YMEHHE CTPOUTh MaTeMaTHUeCKyl0 MOJEIb  peajbHOW  CUTyallud,  MPUMEHATh 3HaHUS,
MOJIydeHHbIE B y4eOHOM Kypce «Anredpa M Hadajga MaTeMaTHYECKOTO aHajau3a», Ui pelleHHs
CaMOCTOSATENIbHO CPOPMYIUPOBAHHONW MaTeMaTHUECKOM 3aJadyM, a 3aTeM MHTEPIPETUPOBATh
MOJIy4EeHHBIH pe3ynbTarT.

ConepxaTenpHO-MeTOMUeCKast ~ JuHUSA  «Yucma M BBIYMCICHMS»  3aBEpILIaeT
(opMupoBaHHE HaBBIKOB HCIIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpoe OBbLI0O HAadyaTo Ha
YPOBHE OCHOBHOTO o0miero oOpazoBanus. Ha ypoBHe cpenHero obmiero o0pasoBaHusi oco0oe
BHUMaHHE yJensercd (OPMUPOBAHHUIO MPOYHBIX BBIYMCIMTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B



ce0si MCIOJIb30BAaHKUE PA3IUYHBIX (POPM 3aMHCU JICHCTBUTEILHOTO YMCIA, YMEHHE PAMOHATIBHO
BBIIIOJIHATh JIEHCTBUS C HUMH, JelaTh IPHUKUAKY, OLIEHUBaTh pe3ynbrar. OOyuaromuecs
MOJY4YarOT HAaBBIKM MPUOJMIKEHHBIX BBIUMCICHUM, BBIMIOJIHEHHUS JCUCTBUU C 4YHUCIIaMH,
3allMCaHHBIMHU B CTaHIAPTHON (hopMe, MCIIOJIb30BAaHUS MAaTEMaTHYECKHX KOHCTAHT, OLECHUBAHUS
YHUCJIOBBIX BBIPAKECHUM.
ConepxarenpHas JUHUS «YpaBHEHUS u HEPABEHCTBa» peayuzyercst Ha
MPOTSDKEHUHM BCEro OOydeHHs] Ha YpOBHE CpelHEero oomiero oOpa3oBaHUSs, MOCKOJIBKY B KaKIOM
paszjene TpOrpaMMbl MPEIYCMOTPEHO pEUIeHWE COOTBETCTBYIOIIMX 3aaad. OOyuarommecs
OBJIQJICBAIOT PA3JIMUYHBIMM METOJAMU PEIICHUS LENbIX, PalUOHAIBHBIX, HpPPaAlMOHAIbHbIX,
[10Ka3aTeJIbHbIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUN, HEPABEHCTB U UX CHCTEM.
[Tomy4eHHbIE yMEHHUSI WCIIOJB3YIOTCS IPH WCCIEAOBAaHUHM (DYHKIMH C TOMOIIBIO MPOU3BOJIHOM,
pelIeHNH NPUKIAAHBIX 3aJad M 3aJlad Ha HaxX0xJAeHHe HauOOJIbIIMX M HaWMEHBIIMX 3HauYeHUMH
¢byukuuu. JlanHasi coaep)kaTenbHas JIMHUS BKIIOYAaeT B ce0d Takke (popMUpOBaHHE YMEHUI
BBINIOJIHATH pacy€Thl M0 (opMyiaM, MpeoOpa3oBaHusl LENbIX, PAllMOHAIBHBIX, UPPAllMOHATIbHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAaK)K€ BBIPAKEHUMU, COAEPKALIUX CTENEHU U JIOTapU(PMBbI.
brnarogaps wu3ydeHuro anreOpavyeckoro MaTepuana IMPOUCXOJIUT JajlbHelllee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUIEHUS OOydJaroluxcs, (QOpPMUPYIOTCS HaBBIKU
NEeNyKTUBHBIX  pacCyXIeHHi, pabOoTbl C  CHMBOJBHBIMH  (opmamu,  TIpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEl B BHJI€ PAaBEHCTB U HEpaBEHCTB. AJjre0Opa mnpezasaraer
3¢ deKTUBHBIE HHCTPYMEHTHI JUIsl pEHIeHHs] MPaKTHUYeCKUX M €CTeCTBEHHO-HAy4HBIX 3ajad,
HarJIgJHO TEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CopepxarenbHo-mMeToauueckass JuHUS «DyHKUIUMKM U rpapuKu» TECHO MEperieTaeTcs ¢
JIPYTMMHU JTUHUSMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 3aJa€T MOCIeI0BATEIbHOCTD
M3ydeHuss Marepuana. M3ydeHue  CTENEHHOHW, TMOKa3aTelNbHOMW, JorapudMUUecKod |
TPUTOHOMETPUYECKUX (PYHKIIMIA, X CBOMCTB U IpadMKOB, HUCIOIb30BaHUE (DYHKIMM ISl pelIeHUs
3a/a4 U3 APYruxX y4eOHBIX MPEIMETOB M PEAbHOM >KM3HHM TECHO CBS3aHO KaK ¢ MaTeMaTHUYeCKUM
aHaJIM30M, TaK M C pellleHueM ypaBHEHUHN U HepaBeHCTB. [Ipu 3ToM GoJblioe BHUMAaHUE yAEIseTCs
(bopMHUpOBaHHUIO YMEHHUS BbIpaxaTb (GOopMylaMu 3aBUCUMOCTH MEXIY Pa3IU4YHBIMU BETUYHMHAMU,
UCCIIEI0BaTh MOJIydeHHbIE (YHKIMH, CTPOUTh WX Tpaduku. Marepuan coaep’KaTelbHON JIHMHHUH
HalleJeH Ha pPa3BUTHE YMEHUNW W HAaBBIKOB, II03BOJIAIOIIMX BbIpaXKaThb 3aBUCUMOCTH MEXIY
BEJIMYMHAMH B Pa3auvHOi (opme: aHAIMTHUECKOW, Tpaduueckoil W cioBecHOW. Ero m3yueHwme
CHOCOOCTBYET Ppa3BUTHIO AJNTOPUTMHYECKOTO MBIIIJICHHUS, CHOCOOHOCTH K 0O000ILIEHUI0 U
KOHKPETHU3aLlU1, UCIIOJIb30BAHNUIO aHAJIOTHIA.
ConepxarenpHas nuHUS «Hayama maTeMaTHYecKOIro aHaau3a» IO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPyr KaK MaTeMaTHYeCKHX, TaK W MPUKIAJHBIX 3a7ad, TOCTYHMHBIX O0Yy4aroluMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh HCCIEAOBATh U CTPOUTH I'paduku (QYHKUUN, OMPEAensiTh UX
HauOOJbIINE U HAUMEHbIIINE 3HAYCHHUSI, BBIYUCIIATH IUIOIAAN buryp u 06bEMBI TE, HAXOAUTH
CKOpPOCTH U YCKOpeHus mporeccoB. ConepkaTelbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
MIOCTPOEHUSI MAaTEMAaTUUYECKUX MOJIENIEH peabHbIX CUTYallluid, HAX0XK/ICHHUSI HAUJIY4IlIero PelieHs B
MIPUKIIAHBIX, B TOM YHCJIE€ COLIMAIbHO-9KOHOMUYECKUX,  3aJadaxX. 3HAKOMCTBO C OCHOBaM
MaTeMaTHYeCKOro aHaiHu3a CIocoOCTBYET Pa3BUTHUIO aOCTPaKTHOrO, (OpMaiabHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHHIO YMEHHMH pacro3HaBaTh MPOSBICHHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHUKE U McKyccTBe. OOydarolecs y3HaIOT O BBIAAIONIUXCS pe3ysbTarax,
MOJYYEHHBIX B XOJI€ Pa3BUTHUSI MATEMATUKH KaK HAYKU, U UX aBTOPaX.
ConepxarenbHO-MeTOoANUYECKas: TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM IOCBSIEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TE€0PETUKO-MHOKECTBEHHBIE IIPE/ICTABICHNS IPOHU3BIBAIOT BECH
KypcC LIKOJIbHOW MaTeMaTUKH U MpeiaraloT Haubojee YHUBEPCAIbHBIN S3bIK, 00BhEANHSIOMINN
BCE pas3lenbl MAaTeMaTUKU M €€ TPWIOKEHMM, OHU CBSI3bIBAIOT pa3Hble MaTEMATHUYECKHE
JMCUUIUIMHBI B euHoe 1ienoe. [1oaToMy BakHO J1aTh BO3MOXKHOCTh OOy4aronieMycsi TOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeéMaTMKHM M MCIOJb30BaThb €ro s
BBIPAJKEHUS CBOMX MBICIIECH.

B yue6HOM Kypce «AnreOpa U Hayaja MaTeMaTHUYECKOTO aHaJIM3a» MPHUCYTCTBYIOT TaKKe



OCHOBBl MAaTE€MaTHYECKOTO MOJCIHPOBAHUSA, KOTOpbIE TPU3BAaHBI CHOPMHPOBATH HABBIKU
MOCTPOEHHSI MOJIETICH peabHBIX CUTYAIH, UCCIIE0BAHUS 3TUX MOJIENICH C TIOMOIIBIO ammapara
anreOpbl ¥ MaTEeMaTHYECKOTO aHalIW3a W HMHTEPIPETAlH IMOJYyYeHHBIX pe3yabTaToB. Takue
3aJJaHNs BIUIETCHBI B KQX/IBI U3 pa3esioB MPOrpaMMBbI, IOCKOJBKY BECh MaTepHal y4eOHOTO
Kypca IIMPOKO HCIOJIB3YeTCA U1 PELICHMs NPUKIaAHbIX 3anad. Ilpu pemieHun peanbHBIX
MPAaKTUYECKUX 3a7ad oOydJaromuecss pa3BUBAIOT HAOMIOAATENBHOCTh, YMEHHE HAaXOIHUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOJIb30BaTh aHAIOTHIO, 0000IIAaTh M KOHKPETU3HPOBATH
npobnemy. JlesTenbHOCT, 1O (QOPMHUPOBAHUIO HABBIKOB PEHICHUS NPUKIAAHBIX 3a/1a4
OpraHu3yercsi B IIpolecce H3y4YeHHsT BCeX TeM y4deOHOro Kypca «Anrebpa u Hauana
MaTEeMaTHYECKOTO aHAIH3ay.

OOmiee 4mciIO 4YacoB, PEKOMEHIOBAHHBIX U M3y4deHHs ydeOHOro Kypca «Amnredpa u
Hayajla MaTeMaTH4ecKoro aHaiau3a», — 170 gacos: B 10 kiacce — 68 yacoB (2 yaca B HezeN0), B
I1xmacce — 102 gaca (3 yaca B HEZIETIO).



COJEPKAHUE OBYYEHUA

10 KJIACC
Ymncna v BbIYUCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUYHBIE
nepuoAndeckue Ipobu. ApudmeTndeckue oOnepandd € PalMOHAIBHBIMU  YHCJIAMH,
npeoOpa3oBaHusl YHCIOBBIX BhIpakeHHWH. [IpuMeHeHne npoOeil M TPOIEHTOB Ui PEIICHHS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIECH 3HAHUN U PEAIBHOU KU3HH.

JlelicTBuTenpHble yncia. PanuoHanbHble M MppaloHaibHble uyncia. ApudMerudyeckue
onepanuy ¢ JeMCTBUTENbHBIMU yuciaMu. [IpubnmxEHHble BRIUMCICHUS], TPABUIIA OKPYTJICHMUS,
MIPUKUIKA U OLIEHKA Pe3y/bTaTa BHIYMCICHUM.

Crenenp ¢ uensiM mokazatenem. CtanmaptHas (Gopma 3amucu ACHUCTBUTEIBLHOTO YHCTA.
Wcnonb3oBanue mnoaxonsauieil ¢GopMbl  3amUCH  JAEUCTBUTENBHBIX  YHCEN JJIsl PELICHUS
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOM cTeneHH. JleHcTBUS ¢ apupMETHUYECKUMHU
KOpPHSIMH HATYPAJIBHOW CTEIICHHU.

CHHYC, KOCUHYC M TaHI'€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC, ApKTaHTEHC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA
ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.
[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
hopmyIIBI.
YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHrne HepaBeHCTBA. MeTo1 HHTEPBaJIOB.
Pemenne nensix u ApoOHO-paAIMOHAIBHBIX YpaBHEHUNM W HEpaBEHCTB. Perenue
HMpPALMOHAJIBHBIX YPABHEHU U HEPABEHCTB.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.
[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKHUX 3aJad M 3a1ad W3
Pa3IMYHbBIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DOyYyHKUUM U TPAaPUKH

dyHKIwsA, crocoObl 3ananus Gyakuun. ['paduk Gyakumun. BzanmHo oOpaTHbie GyHKIIHH.
OO0nacTp onpeneneHuss ¥ MHOXKECTBO 3HaueHui GyHkimu. Hymu ¢pyHkuu.
[TpoMexxyTKH 3HAKOMIOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.
CreneHHas (yHKIMS C HATypaIbHBIM M IEJNBIM TOKa3zateneM. EE cBolictBa u rpaduk.
CBoiicTBa U rpaduk KOpHS N-0il CTEIICHU.
Tpuronomerpuveckas OKPYXKHOCTb, OIpPEICIICHHE TPUTOHOMETPUYECKUX  (DYHKIUH

YHCIIOBOTO apryMEeHTa.

Haugaja MmaTeMaTH4€CKOI0 aHAJIH3a

IlocnegoBaTenbHO CTH, CIIOCOOBI 3aJaHuA MOCJIeI0BAaTEIbHOCTEM. MoHOTOHHBIE
IIOCJIICA0BATCIIBHOCTH.

Apugpmernueckas U TeoMeTpuueckas  mporpeccud. beckoHeuHo — yObIBaroas
reomerpuyeckas nmporpeccus. Cymma G€CKOHEYHO yOBIBAIOIIEH reoOMETpHUUYECKON MPOTrpeccuu.
dopmyna CIOKHBIX MPOLEHTOB. Vcnonb30BaHWe MPOrpeccuu Ui PELIECHUS PEATbHBIX 33434
MIPUKIIQJHOTO XapakTepa.

MHoKecTBa M JIOTHKA
MHoxecTBO, omepanuu HaJl MHokecTBaMu. Jmarpammel Oiiniepa—Benna. llpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammnapara Jjis ONHCAaHUs PEANbHBIX IIPOLECCOB U SBICHUH, IIPU
peleHNH 3a5a4 U3 APYTUX YUeOHBIX IPEIMETOB.
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OHpGI[GHeHI/IC, TCOpEMaA, CICACTBUC, TOKA3aTCIILCTBO.

11 KJIACC

Ymucna v BbIYUCICHUS
Hatypanbubie u nensie yucna. Ilpuznaku nenumocTt nensix yucen. CTeneHb ¢
palnuoHaIbHbBIM MoKazareneM. CBONWCTBA CTENEHH.
Jlorapudm uucna. [lecaTnanble U HATypaTbHbIC JOTAPU(MBEI.

YpaBHeHHUS U HEPABEHCTBA
[IpeoOpazoBaHue BEIpAKEHHIA, COACPIKAIHNX JIOTAPU(PMBI.
IIpeoOpazoBanue BBIPAKEHUN, coJiepKaIIuX CTEIEHU c
palMOHAIBHBIM ITOKA3aTEIIEM.

[IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrempl JTUHEHHBIX ypaBHEHUU. PernieHue NpUKIAagHBIX 337ad C MOMOIIbIO CHCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMsl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U peaIbHOM JKU3HMU.

DyHKIUHN U TPa@UKH

Oynkuus. [lepuoguueckue  ¢yHkuuu. [IpoMexyTkM  MOHOTOHHOCTH  (YHKIIMH.
Makcumymbl 1 MUHUMYMBI (yHKiuu. HaunOosbliee v HauMmeHblllee 3HAYeHHE (YHKIMHM Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TPadUKH.

[TokazarenpHas u morapudmudeckas GyHKIIMU, X CBOKCTBA U Tpaduku. Mcnoap3oBanue

rpa¢ukoB PYHKIMI I pEIICHUS] YPAaBHEHUN U TIMHEHHBIX CHUCTEM.

Hcnons3oBanne rpadukoB (QyHKIME UIsI MCCIEAOBAHHUS TMPOIECCOB W 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hauyana maTemMaTH4ecKkoro aHajmsa
HenpepeiBHble  ¢yHkuuu. MeToj  UHTEpBAJOB JUId  pPEUICHUS  HEPaBEHCTB.
[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOTHOM.

[IpousBoaHbie 37eMeHTapHBIX (GyHKIUH. DOpMyIbl HAXO0XKACHUS MPOU3BOIHOW CYMMBI,
MIPOU3BEJICHUS M YaCTHOTO (DYHKIIMH.

[IpumeHeHre  MPOM3BOMHOM K HCCIENOBaHWMIO  (QYHKOMHA  Ha
MOHOTOHHOCTB M SKCTpeMyMbl. Haxosx/ieHre HanOOJIbIIer0 1 HAUMEHBILETO 3HAUCHUS (PYHKIHH
Ha OTpE3Ke.

[IpuMeHeHre TMPOU3BOJAHON JUIsl HAXOXKICHUS HAWIYYIIEro pEIIeHHS B MPUKIATHBIX
3aayuax, JUIs ONpeIeNICHUs] CKOPOCTH TpoIiecca, 3aJaHHOTO POpMYIIoi Witk rpadukom.

[TepBooOpa3nas. Tabauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuié W (Qu3MyYecKHil cMbIci. Bpluucienue uHTErpana Mo
¢dopmyne Herotona—JIeiiOHuna.

INPEIMETHBIE PE3YJIBTATDBI

K xonumy oOydenus B 10 kiaacce oOyyaromIMHCS TMOJIYYUT CIIEAYIOIIME MpEeAMETHbIE
pE3yIBTaThI:

Yuciia ¥ BBIYHCJICHUA:

ONICpUPOBATh INOHATUAMHU: PAOHOHAIIBHOC H JIENCTBUTEIILHOE qucio, OOBIKHOBEHHAsI U
ACCATUYHAaA ,[[p06b, MMPOLCHTHI;
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BBITIOJIHATE  apU(METHUYECKHE ONepalud C PAlHOHAIBHBIMU M JICHCTBUTEIbHBIMU
4HCIIaMU;

BBITIOJIHATh TPUOMMKEHHBIC BBIUMCIICHUS, HCHOJB3YysS MpaBUja OKpYIJICHUS, JAenaTh
MIPUKUIKY U OLIEHKY pe3y/bTaTa BHIYMCICHUI;

OTIEPHPOBATH TMOHATHAMMU: CTEIEHb C IIEJBIM IOKa3aTesieM, CTaHaapTHas GopMa 3amucu
JIEWCTBUTENFHOTO YHCIa, KOPEHb HATYpPaJbHOW CTENEHH, WCIOJIb30BATh MOIXOSAIIYI0 (GopMy
3aMycy JEMCTBUTENIBHBIX YNCEN JUISl pELICHUsI TPAKTUYECKUX 3a/a4 U [IPEJICTaBICHUSI JaHHbIX;

ONEpUPOBATh MOHATUSIMU: CUHYC, KOCUHYC U TaHI'€HC IIPOU3BOJILHOTO YIJla, UCIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHYECKUE (PYHKITHH.

YpaBHeHHUS M HEPABEHCTBA:

ONIEPUPOBATH MOHATUSMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, ILIEJIOE, PAMOHAIBHOE,
HPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE;

BBINIOJIHATh ~ MPEoOpa3oBaHMUsl ~ TPUTOHOMETPUYECKMX  BBIDAKEHMH U peuliarhb
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITNIOJIHATH MpeoOpa3oBaHUs LIENbIX, PAIMOHAIBHBIX M WPPALMOHAIBHBIX BBIPAXKEHUN U
penaTb OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB;

IIPUMEHATh YPaBHEHHsI U HEPAaBEHCTBA JUIsl PEHICHUS MATEeMAaTHMYECKUX 3a7ad M 3a/1ad U3
pa3IMYHbIX 00J1aCTel HAYKH U peasIbHOM JKU3HH;

MOJENIUPOBATh pealbHbIE CHUTyallMM Ha s3bIKE aiureOpbl, COCTABIATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 10 YCIOBHIO 3aJa4M, HCCIENOBATh IIOCTPOCHHBIE MOJENH C
UCIOJIb30BAHUEM allllapara ajareopsl.

DyHKIUHN U TPa@UKH:

OTIEPUPOBATH MOHATUAMHM: (DYHKITUS, CIIOCOOBI 3a/1aHust GYHKITUHU, 00JIaCTh ONPENCICHUS U
MHOYECTBO 3HaueHUU QyHKIINHU, rpaduk PyHKIIMH, B3aUMHO 00paTHbIE (YHKITUH;

OTEepUpOBaTh MOHATHSAMHU: YETHOCTh U HEYETHOCTh (YHKUMUU, HYIH (QYHKLIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

WCIO0JIb30BaTh Irpaduku PyHKIUN AJIs peleHus: ypaBHEHUIA;

CTPOWUTHh W YUTATh TpapUKUA JMHEHHOW (YHKIIWU, KBAaJPaTUIHOW (PYHKIIUH, CTECTICHHOW
(GYHKIHH C LIEIbIM MTOKa3aTeleM;

UCIO0JIb30BaTh rpaduku (QYHKUUN UIsI UCCIIEOBAHMS MPOLECCOB U 3aBHUCHUMOCTEH IpH
pElIeHUH 3a7ad W3 JIPYTUX y4eOHBIX MPEeIMETOB U peajbHOM KU3HU, BbIpakaTh (opMyraamMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauyana maTeMaTH4eCKOro aHaJmu3a:

OnepupoBath MOHATHUSAMHU: MOCIEI0BATEIBHOCTD, apuMeTUyecKkass U TeoMeTpuyecKas
MIPOrPECCUu;

OTIEpUPOBATh MOHATUSAMH: OECKOHEUYHO YOBIBarOIlas reOMETpUYecKas MPOTPECCHs], CyMMa
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKON POTPECCHH;

3a/1aBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCO0aMU;

UCI0JIb30BATh CBOMCTBa  MOCJIEIOBATEIbHOCTEH U [porpeccuid  ans
pElIeHUs peallbHBIX 3aj1au MPUKIATHOTO XapaKTepa.

MHo:KecTBa U JIOTUKA:
OIIEpUPOBATh IOHATUAMMU: MHOXECTBO, OIEpAllMM HaJ MHOXECTBaMHU; MCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN allapar JUisi ONMCAaHUs peaIbHbIX
MPOLIECCOB U SIBJICHWM, MPU PEUICHUH 3aJad U3 JAPYrUX y4eOHBIX MPEIMETOB; ONEPHPOBATH
TOHATUSIMU: OTIPEACIICHUE, TEOPEMA, CIIEICTBUE, TOKA3aTEIbCTBO.
K konmy oOyuenuss B 11 kiiacce oOydamomuiics TOMYyYUT CIEAYIOIIME MPEeIMETHBIC
pe3yJbTaThI:

Yucia 1 BLIYUCTICHUA:
OIIEpUPOBATh TMOHATHUSMHU: HATypaJbHOE, LEJI0E€ YHUCIO, MCIOJb30BaTh IPU3ZHAKU
JETUMOCTH LENBIX YUCEN, PA3JTI0KEHUE YUCIIA HA ITPOCTHIE MHOKUTENM ISl PELLICHUS 3a1a4;
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OIIEPUPOBATH ITOHATUEM: CTEIIEHb C PALlMOHAJIBHBIM [TI0KA3aTENIEM;
OTIEPHPOBATH MOHATHAMMU: JIOTAPU(PM YHCIIa, JECATUYHBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHUS H HEPABEHCTBA:

IPUMEHATh CBOWCTBA CTENEHH JUIsI TNpeoOpa3oBaHMsl BBIPAKEHHH, OIEPHUPOBATH
IOHATHUAMM: TIOKA3aTE€JIbHOE YPAaBHEHHME M  HEPABEHCTBO, pelIaTh OCHOBHBIE  THIIBI
IIOKA3aTEeIbHBIX YPABHECHUN U HEPABEHCTB;

BBITIOJHATE NIPEOOpa30BaHUS BBIPAXKECHHUH, COJEpPKALNIMX JIOrapuMbl, OIEPHUPOBATH
MOHATUAMM: JIOTapU(PMHUUECKOE YpaBHEHHWE M HEPaBEHCTBO, peIIaTb OCHOBHBIE THIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABECHCTB;

HaxOJIUTh PEUICHUS IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONIEPUPOBATh MOHATUAMH: CHCTEMA JIMHEHMHBIX YPABHEHUN M €€ pEIIeHHE, UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUM JUIS PELICHUS] IPAKTUYECKUX 3a/1a4;

HaxOJIUTh PEUICHUS MPOCTEHIINX CHUCTEM U COBOKYITHOCTEHW PAlMOHAIBHBIX YPABHEHUN U
HEPABEHCTB;

MOJENIUPOBATh pealbHbIE CUTyallMd Ha s3bIKE anreOpbl, COCTaBIATH BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJa4U, HCCIEA0BATh TOCTPOECHHBIE MOJIEIH C
UCIOJIb30BAHUEM allllapara ajareopsl.

DyHKIUHN U TPaQUKH:

OTIepUpOBaTh MOHATHSAMM: Tepuoanyeckass (yHKUIUSA, MTPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH 3KcTpeMyMa (YHKIMM, HauOoJblllee U HaUMEHblee 3HAueHUs (DPyHKIUU Ha
MIPOMEXYTKE, UCII0JIb30BaTh UX I UCCIEN0BAaHUS PYHKIINHU, 3aJaHHON IrpaduKoM;

OTIepUpPOBATH MOHSTUAMU: rpaduxu MOKa3aTeIbHOMH, jgorapu@mMuuecKon u
TPUTOHOMETPUUECKUX (DYHKIMH, U300pakaTh X HA KOOPAMHATHOM INIOCKOCTH U MCIIOJIb30BaTh
JUI PEILICHUs] yPaBHEHUN U HEPABEHCTB;

n3o0pakaTh Ha  KOOPJAMHATHOM  TUIOCKOCTH TpauKd  JIMHEHWHBIX  ypaBHEHUU U
HCIIOJIb30BATh UX Ul PEIICHUs CUCTEMBI IMHEHHBIX YPaBHEHU;

UCIOJb30BaTh I'paduku (YHKUMH U HCCIIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havana maTteMaTH4ecKoro aHajimsa:

OTepUPOBAThH MOHATHAMHU: HETIPpEpbIBHAS (DYHKIIHS, TPOU3BOIHAS (HYHKIIUU, UCIIOJIb30BATh
reoMeTpUYECKU U (U3NYECKUN CMBICI IPOU3BOIHOM JUIsl peleHus 3a/1ay;

HaXOJHUTh IPOU3BOJHBIE AIEMEHTAPHBIX (DYHKIUN, BBIYUCIATH MPOU3BOAHBIC CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKILIUA;

WCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCelOBaHUsS (PYHKUMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO IPa(pUKOB;

WCIIOJIb30BAThH MIPOU3BOAHYIO JUTSt HaxXO0XKJIEHUs HAaWIy4lllero  pELICHUs B
MPUKIIAHBIX, B TOM YHCJIE COLIMAIIbHO-3KOHOMUYECKHUX, 3a]1a4ax;

OTIEpUPOBATh TMOHATUSAMH: MEPBOOOpa3Has M HMHTErpaj, MOHMMAaTh T'€OMETPUYECKUN H
(buznyecKuil CMBICT HHTETPANIa;

HaXxoOJUTh  TMepBOOOpa3HbIe  ANEMEHTApPHBIX  (PYHKUUN, BBIYUCIATH  HMHTErpai Io
dbopmyne Herorona—Jleitbnuna;

pemarh MpUKIaJHbIE 33[a4i, B TOM YHCJE COLUATbHO-IKOHOMHYECKOTO U (PU3MUECKOro
XapakTepa, CpeICTBaMU MaTEMATUYECKOTO aHAJIN3A.
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IMOYPOYHOE IITAHUPOBAHUE
K PABOYEN IPOTPAMME
CPEJHEI'O OBIIETI'O OGPA3BOBAHMUS
10 YYEBHOMY IPEJMETY
«AJITEBPA U HAYAJIA AHAJIU3A»
(0a30BbIii ypOBEHb)

10 KUIIACC
Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acos
MHokecTBa paMOHAJIBHBIX U 1efiCTBUTEJBHBIX Yncesl. PannonanbHble 14
YPaBHEHHS M HEPABEHCTBA
1 MHoxecTBO, orepaiuy Haj MHOKecTBamu. J{uarpammer Ditnepa—Benna 1
2 | PanmonanbHbBIC YnCTA 1
3 | Ilpumenenue npoGeil ¥ MPOLIEHTOB IS pElIeHUsI TPUKIAIHBIX 3ajau U3 Pa3INdHbIX 1
OTpaciiel 3HAaHWI U peabHOM KU3HU
4 | CraproBas qMarHocTH4eckas pabora 1
5 | Je#ictBuTenbHble uncia. PanyoHagbHble U HppallMOHaIbHbBIE YUCIA . 1
6 | IIpubnuxEHHbie BEIYUCICHUS, TPaBUIIa OKPYTJIEHUS, TPUKU]IKA U OLIEHKA 1
pe3yJbTata BBIYUCICHUN
7 TosxnecTBa v TOXAECTBEHHBIE MPE0OPA30BAHMS 1
8 | YpaBHenue. Pemienue ypaBHeHM 1
9 | HepaBeHcTBO. Penienne HepaBeHCTB 1
10 | MeTtoa uHTEpBAJIOB 1
11 | MeTtoa uHTEpBAJIOB 1
12 | Pemenue nensix U ApoOHO-pAITMOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
13 | Pemenue nenbix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1
14 | KonrposbHas padora Nel 1
@yukuum 4 rpagpuxku. CreneHpb ¢ HeJbIM NOKa3aTeJaeM 6
15 | ®ynkus, ciocoObl 3ananus GyHkuun. Bzanmao ooparubie pyHkiuu. ['padux 1
GbyHKINH.
16 | OGnacth onpeneneHus 1 MHOXKECTBO 3HAUCHUN (DYHKIIHH. 1
17 | YUerHble 1 HeUeTHbIE HYHKIUU 1
18 | CreneHs c LeabIM ITIOKa3aTeIEM 1
19 | Crenennas QpyHKIuMs ¢ HATYpaJbHBIM U LIEIbIM MoKa3aTeneM. E€ cBolicTBa u 1
rpaduk
20 | KonrposabHas padota Ne2 1
Apupmernyeckuii KOpeHb N—oii crenenu. MppannonajbHble ypaBHEHHSA U 18
HEPaBEHCTBA
21 | Apudmernyeckuii KOpeHb HATYPAJIbHOM CTENEHU 1
22 | leticTBus ¢ apu(pMETHUECKUMH KOPHIMU N-OM CTETIEHU 1
23 | leticTBus ¢ apu(pMETHUECKUMH KOPHIMU N-OM CTETIEHU 1
24 | leficTBus ¢ apu(pMETHUECKUMH KOPHIMU N-OM CTETIEHU 1
25 | HetictBus ¢ apuMeTHUECKUMH KOPHIMU N-OM CTETIEHU 1
26 | edicTBus ¢ apuMeTHUECKUMH KOPHIMU N-OM CTETIEHU 1
27 | Pemenue uppanyioHaNnbHbIX YPAaBHEHUN 1
28 | Pemenue uppanyioHanbHbIX YPaBHEHUN 1
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29 | PemeHue uppanyioHalibHbIX YPaBHEHUN 1
30 | Pemenue uppaiMoHaIbHbIX YPaBHEHUIN 1
31 | KonrponbHas paboTta (TeKyIIiii KOHTPOJIb) 1
32 | PaboTa Hajg ommOKamMu 1
33 | CoiicTBa u rpaduk KOpHS N-0il CTENEHU 1
34 | CoiicTBa u rpaduk KOpHS N-0il CTENCHN 1
35 | CoiictBa u rpaduk KOpHS N-0il CTENEHN 1
36 | CoiictBa u rpaduk KOpHS N-0i CTETIEHU 1
37 | CoiicTtBa u rpaduk KOpHS N-0i CTENIEHU 1
38 | KonTpoJibHas padora Ne3 1
®opmyJibl TPUroHoMeTpuu. TpuroHomerpuyeckne ypaBHeHust 22
39 | CuHyc, KOCHHYC M TAHT€HC YHUCIIOBOTO apTryMEeHTa 1
40 | Cunyc, KOCMHYC M TAHT€HC YHUCIJIOBOTO apryMeHTa 1
41 | ApkcuHYyC, apKKOCHHYC U apKTaHT€HC YHCIOBOIO apryMeHTa 1
42 | ApkcuHYyC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMeHTa 1
43 | TpuroHomerpuieckasi OKpyKHOCTb, OTIPEJIeIIEHNE TPUTOHOMETPUYECKUX (PYHKINN 1
YICJIOBOTO apryMeHTa
44 | TpuroHomeTpuieckasi OKpyKHOCTb, OTIPEJeJIEHNE TPUTOHOMETPUYECKUX (PYHKINN 1
YHCJIOBOTO apryMeHTa
45 | OCHOBHbIE TPUTOHOMETpPHYECKHE (POPMYIIBI 1
46 | OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
47 | OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
48 | IIpeobpazoBaHue TPUTOHOMETPUUECKUX BBHIPAKCHHUM 1
49 | IlpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHHI 1
50 | IIpeoOpa3zoBanme TPUTOHOMETPUICCKUX BRIPAKECHU 1
51 | IIpeoOpa3zoBanue TPUTOHOMETPUICCKUX BBIPAKECHU 1
52 | IlpeoOpa3zoBaHye TPUTOHOMETPUICCKUX BRIPAKCHU 1
53 | Pemenne TpUroHOMETPUUECKUX YPAaBHCHHUI 1
54 | PemieHne TpUrOHOMETPUUECKUX YPAaBHEHUI 1
55 | Pemienne TpUroHOMETPUYECKUX YPAaBHEHUI 1
56 | Pemenne TpUroHOMETPUUECKUX YPAaBHEHUI 1
57 | Pemenue TpUroHOMETPUUECKUX YPAaBHCHHUI 1
58 | Pemienne TpUroHOMETPUYECKUX YPAaBHEHUI 1
59 | PemeHue TpUroHOMETPUYECKUX ypaBHEHUIN 1
60 | KourpoabHas padora Ne4 1
IlocsienoBaTeIbHOCTH U POTrPecCHu 6
61 | IlocnegoBaTensLHOCTH, CIIOCOOBI 3aJaHK MTOCIEN0BATEIHLHOCTEN 1
62 | MOHOTOHHBIE MTOCIEA0BATEILHOCTH 1
63 | Apudmernyeckas ¥ TeOMeTpUIECKas MPOrPECCUu 1
64 | Apudmernyeckas ¥ TeOMETpUICCKas MPOTrPECCUH 1
65 | beckoHeuHo yObIBaloOIIas reOMeTpUUECcKasi IpOrpeccust 1
66 | KontpoabHas padora Ne5 (mpomMeKyTOUHBIH KOHTPOJIb) 1
IloBTOpEeHuUe, 00001IeHNEe, CHCTEMATH3AMS 3HAHUI 2
67 | IloBTOpEHNE N3yUEHHOTO 1
68 | O6oOIIeHNe U cUCTeMaTH3aIMsl 3HAHUI 1

NTOI'O

(o))
o0
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IMOYPOYHOE IITAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIETI'O OGPA3BOBAHMUS
10 YYEBHOMY IPEJMETY
«AJITEBPA U HAYAJIA AHAJIU3A»
(0a30BbIii ypOBEHb)

11 KUIIACC
Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acos
CreneHb ¢ pallMOHAJIbHBIM NOKa3aTeJIeM. 12
Iloka3zatenbHas ¢pyHkuus. [loka3aTebHble ypaBHEHHS] 1 HEPABEHCTBA
1 CreneHp ¢ pallMOHATIBHBIM TOKa3zaresieM. CBOMCTBA CTETICHU 1
2 | CreneHs C pallMOHAJIBHBIM TIOKa3zaresieM. CBOMCTBA CTETICHU 1
3 | [IpeoOpa3zoBanue BeIpaXEHUM, COIEPKAIINX PAIIHOHAIBHBIE CTEIIEHU 1
4 | Ilpeobpa3zoBaHue BbIpaXKEHUH, COJIEPKALIUX PALIMOHAIBHbIE CTEIIEHU 1
5 | [IpeoGpazoBanue BBIpaXEHUH, CONEPKAIINX PAITMOHAIBHBIE CTETICHU 1
6 | Bxomnas nuarHoctuyeckas padota 1
7 | Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 | Iloka3aTesbHBIE yPABHEHUS U HEPABEHCTBA 1
9 | Iloka3aTenbHble YpAaBHEHUSI U HEPABEHCTBA 1
10 | Tloka3zatenpHas (yHKIMs, €€ CBOICTBA U Ipaduk 1
11 | [lokazaTenbHast (hyHKIHSA, €€ CBOKMCTBA U I'PauK 1
12 | KontposbHas padota Nel 1
Jlorapudpmudeckas pynkuus. Jlorapudpmuyeckue ypapHeHHsI © HEPABEHCTBA 12
13 | Jlorapudm yucna 1
14 | JlecaTu4HbIC U HATypaIbHBIC JIOTAPU(PMBI 1
15 | [IpeoOpazoBaHue BBIpAKEHUMN, COACPKAIINX JOTAPHUPMBbI 1
16 | IIpeoOpaszoBanHue BBIpaXEHUH, COJIEPIKAIMUX JOTAPH(PMBbI 1
17 | IIpeoOpazoBaHme BBIPAKEHUN, COACPIKAIINX JOTAPHUPMBbI 1
18 | JlorapudmMuueckrne ypaBHEHUS U HEPABEHCTBA 1
19 | Jlorapudmuueckrie ypaBHEHUS U HEPABEHCTBA 1
20 | JlorapudmMuueckne ypaBHEHUS U HEPABEHCTBA 1
21 | Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA 1
22 | Jlorapudmuueckas QpyHKius, e€ cBoiicTBa U rpaduk 1
23 | Jlorapudmuueckast pyHkuus, e€ cBoiicTBa U rpaduk 1
24 | KontponpHas pabota Ne2
Tpuronomerpuuyeckue pyHkuuu u ux rpaguxu. Tpuronomerpuyeckue 9
HepaBeHCTBA
25 | TpuroHomeTrpuueckue GyHKIUH, UX CBOIMCTBA U rpaduku 1
26 | TpuroHomerpuueckue GyHKLIUHU, X CBOMCTBA U rpaduku 1
27 | TpuroHomeTrpuyeckue GyHKINHU, X CBOMCTBA U rpaduKu 1
28 | TpuroHomeTrpuyeckue GyHKINHU, X CBOMCTBA U rpaduku 1
29 | Ilpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 | Ilpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 | Ilpumepbl TPUTOHOMETPUYECKMX HEPABEHCTB 1
32 | Ilpumepbl TPUTOHOMETPUYECKNX HEPABEHCTB 1
33 | KonrpomabHas padora Ne3 1
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IIpoussoanas. IlpumeHenue NpoU3BOIHOM

N
=

34 | HenpepsiBHble QyHKIMH. MeTO MHTEPBAJIOB JUIsl PEIICHHSI HEPABCHCTB 1
35 | HenpepoiBHble QyHKIMH. MeTO MHTEPBAJIOB JUIsl pEILICHHSI HEPABEHCTB 1
36 | HenpepoiBHble QyHKIMH. MeTO MHTEPBAJIOB JUIs PEIICHHSI HEPABCHCTB 1
37 | IlpousBonHas pyakuuu. I'eomerpuyeckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON 1
38 | IlpousBonnas Gpyakumu. I'eomerpruyeckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON 1
39 | IlpousBonnas Gyakuun. I'eomerpuyeckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON 1
40 | IIpomsBoanas ¢pyHkimu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON 1
41 | IlpousBoaHbIE 3JIEMEHTAPHBIX QYHKIMMA 1
42 | IIpon3BoHBIC AIIEMEHTAPHBIX QYHKINH 1
43 | IlponsBoaHasi CyMMbl, IPOU3BEICHUS, YACTHOTO (DYHKIUI 1
44 | Tlpon3BoaHasi CyMMbl, IPOU3BEICHUS], YACTHOTO (DYHKIUI 1
45 | IlponsBoaHasi CyMMbl, IPOU3BEIEHUS, YACTHOTO (DYHKIUI 1
46 | KonrponbHas padota No4 (Tekynuidi KOHTPOJIb) 1
47 | IlpumeHeHue Ipou3BOAHOM K UCCIIEOBAHNIO PYHKLIUKA HA MOHOTOHHOCTb U 1

SKCTPEMYMBI
48 | [IpuMeHeHre MPOU3BOIHOM K UCCIIETOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD U 1

SKCTPEMYMBI
49 | HaxoxxaeHue HanOoJIbIIEr0 M HAMMEHBIIETO 3HaueHUs (QYHKIIMU Ha OTpe3Ke 1
50 | HaxoxaeHue HanOOJIbIIero 1 HAMMEHBIIIET0 3HAYCHHS] PYHKIIUU HA OTPE3Ke 1
51 | HaxoxaeHue HauOOJIbIIEr0 U HAaUMEHbBIIIEro 3HaUeHUs! QYHKIIMKU Ha OTPE3Ke 1
52 | HaxoxaeHue HauOoJIbIIero 1 HAUMEHbBIIIEro 3HauUeHUs! QYHKIIMKU Ha OTPE3Ke 1
53 | IlpumeneHnne MpoU3BOTHOM [Tl HAXOXKJACHUSI HAWIYYIIETO PEIICHUS B 1

MPUKIIAJHBIX 33/1a4aX, Ul ONPEeAETIeHNs CKOPOCTH Mpoliecca, 3aaHHOro (popMysoi

WU TpaduKomM
54 | IlpumeneHnre MPOU3BOTHOM [Tl HAXOXKACHHUS HAWIYUIIEro peIieHus B 1

MPUKIIAJHBIX 33/1a4aX, Ul ONPEeAETIeHNs CKOPOCTH Mpoliecca, 3aJaHHOro (popMymoi

WU TpaduKomM
55 | IlpumeHeHne NpOU3BOIHOM sl HAXO0XKJICHHUSI HAWIy4llIero pelieHus B 1

MIPUKIIAJHBIX 33/1a4aX, Ul ONPEAETIeHNUs CKOPOCTH Mpoliecca, 3aaHHOro (popMysoi

Wiy rpaduKom
56 | IlpumeHeHHe NPOU3BOIHOM ISl HAXOXKJICHHUSI HAWIy4llIero pelieHus B 1

MPUKIIAJHBIX 33/1a4aX, Ul ONPEAETIeHNs CKOPOCTH Mpoliecca, 3aaHHOro (popMysoi

WU rpaduKom
57 | KontponwsHas pabota Ne5

HuTerpan u ero npuMeHeHust 9
58 | IlepBooOpasnas. Tabmuia nepBooOpa3HbIX 1
59 | IlepBooOpasnas. Tabnuia nepBooOpa3HbIX 1
60 | MHTerpai, reoMeTpuyecKuii U (pU3NYECKuii CMBICT HHTETpaja 1
61 | MHTerpai, reoMeTpuyYecKuii U (PU3NYECKUA CMBICT HHTETpajia 1
62 | Beiuucnenue unterpaia no gopmyne Hetorona—JleiiOnuma 1
63 | Beruncnenue unterpaia no gopmyne Herorona—JleiiOnuma 1
64 | Beiuucnenue unterpaia no gopmyne Hetorona—JleiiOnuma 1
65 | Beiuucnenue unterpaia mno gopmyne Hetorona—JleiiOnuma 1
66 | KonrpoabHas pabora Neb 1

Cucrembl ypaBHeHHUH 12

67 | CucreMbl JIMHEHHBIX YpaBHEHUN 1
68 | Pemienue npukiIaaHbIX 3a/1a4 € IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN 1
69 | Pemenue npukiaaHbIX 3a/1a4 € IOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUN 1
70 | CucTeMsl U COBOKYITHOCTH LIEJIBIX, PALIMOHAIBHBIX, UPPALMOHAIbHBIX, 1

IIOKa3aTCJIbHBIX, JIOFapI/I(I)MI/I‘-IeCKI/IX ypaBHeHI/Iﬁ W HCPABCHCTB

—_
3




71 | Cuctembl U COBOKYITHOCTH LI€JIBIX, PALIMOHAIBHBIX, UPPALIMOHAIbHBIX, 1
MOKa3aTeNbHBIX, JIOTAPH(PMUYECKHX YPABHEHUI 1 HEPABEHCTB
72 | CucteMbl U COBOKYITHOCTH LEJIBIX, PALIMOHAJIBHBIX, UPPALMOHAIbHBIX, 1
MOKa3aTeNbHBIX, JJOTAPH(PMUYECKHX YPABHEHUH 1 HEPABEHCTB
73 | Ucnonp3oBanue rpadukoB GyHKIUH 1711 pelIeHus] ypaBHEHHM U CHCTEM
74 | Ucnonw3oBanue rpadukoB GyHKIUHN A7 pelIeHUs] ypaBHEHUH U CHCTEM
75 | IlpumeHeHue ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTUUECKUX
3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HaAyKU U pealbHOM JKU3HU
76 | IlpuMeHeHue ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 1
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HaAyKU U peaIbHOM JKU3HU
77 | IlpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 1
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTell HaAyKU U pealbHOM JKU3HU
78 | KonrposbHas pabota No7 1
HartypajbHble u nesbie yncia 6
79 | HarypanbHble U 1esIble Yncia B 33/1a4axX U3 pealbHOM JKU3HU 1
80 | HarypasibHble U L1€Ible YKclia B 33Jja4ax U3 pealbHON KU3HU 1
81 | HatypanbHble U Lieble Ynciia B 3a/1a4axX U3 PEAIbHON KU3HU 1
82 | Ilpu3HaKu IEITUMOCTH LENBIX YACEI 1
83 | [Ipu3HaKku J€IMMOCTH LIEJIBIX YHCEN 1
84 | KonTponpHas padota Ne§ 1
IToBTOpEeHUE, 00001IeHNE, CHCTEMATH3AIUSA 3HAHU I 21
85 | OcHOBHBIE NOHSTHSI Kypca anredpbl M HayaJl MaTEMaTHYeCKOT0 aHaJIn3a 1
86 | OcHOBHBIEC MOHATHS Kypca anreOpbl U Havajl MaTeMaTHYECKOTO aHAIN3a 1
87 | OcHOBHBIC MMOHATHS Kypca anreOpsl U Havajl MaTeMaTHIECKOTO aHAIN3a 1
88 | OcHOBHBIEC MOHATHS Kypca anreOpbl U Havajl MaTeMaTHYECKOTO aHAIN3a 1
89 | OcHOBHBIEC NOHSTHSI Kypca alredpbl M Ha4aJl MaTEMaTHUYECKOT0 aHaJIn3a 1
90 | OGoOuieHne u cucTeMaTH3aIus 3HaHUI 1
91 | OOoOuIeHHE U CUCTEMATH3AIMS 3HAHUH 1
92 | O0oOuIeHNe U cucTeMaTH3aIs 3HAHUIN 1
93 | OGoOuIeHne U cucTeMaTH3aIs 3HaHUI 1
94 | O0GoOuIeHNe U cucTeMaTH3aIs 3HAHUIN 1
95 | OGoOuIeHne 1 cucTeMaTH3aIs 3HaHUI 1
96 | OGoOuIeHNe U cucTeMaTH3aIs 3HAHUI 1
97 | O0OoOlIeHnEe U CUCTEMATH3ALM 3HAHU I 1
98 | O0O0OIIEHNEe U cUCTEMATH3alUs 3HAHUI 1
99 | O0Oo0OlIEeHNE U cCUCTEMATU3alUs 3HAHU I 1
100 | KonTtpomabHas pabota Ne9 (utorosas) 1
101 | O0oOIeHne U cUCTEMATU3ALMUS 3HAHU I 1
102 | O0o0O1IeHne U cUCTEMATU3ALMUS 3HAHUI 1
NTOI'O 102
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA

«C'EOMETPUS»
MNOACHUTEJIbHAS 3AIINCKA
BaxxHocTh yueOHOTO Kypca TEOMETpUMHA YpPOBHE CpEeIHEroo0IIero
oOpa3oBanusi  0OyCIIOBJIEHA NPAKTHYECKOH  3HAYMMOCTBIO  METaIllpeIMETHBIX U
MPEIMETHBIX PE3yIbTaTOB 00y4YeHUsI TEOMETPHH B HATPABIICHUHU JINYHOCTHOTO
pa3BuTHS ~ OOYyYaroIIMXCs, dbopMuUpOBaHUS (YHKIMOHATBHOW  MaTeMaTHYeCKOU

IPaMOTHOCTH, U3Y4YEHMsI IPYTUX y4eOHbIX AMCUMIUIMH. PazBuTue y oOyyaroumxcs nIpaBUIbHbBIX
MIPEJICTaBICHUH O CYIIIHOCTH U MMPOUCXOKIECHUHN F€OMETPUUECKUX a0CTPAKIIM{, COOTHOILIEHUH
peaibHOTO UUJICATIBHOTO, XapakTepe  OTpPaKeHUs MaTeMaTU4YecKoi

HayKOW SIBIEHUM U TPOLIECCOB pPEAJbHOTO MHpA, MECT€ I'€OMETPUHU B CHUCTEME HayK U pPOJIH
MaTeMaTH4YeCKOr0 MOJEIUPOBAHUS B HAyYHOM II03HAaHMM U B TMPAKTUKE CIOCOOCTBYET
(OopMHUPOBAHHMIO HAYYHOI'O MMPOBO33PEHMS] OOy4alOmIMXCs, a TaKK€ KauyecTB MBIIICHHUS,
HEOOXOMMBIX JUIsl aJanTallid B COBPEMEHHOM oOiiecTBe. ['eomeTpusi sBiSeTCS OJHUM U3
0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00I1Iero 0O0pa3oBaHmsl, TaK Kak 00eCTIeYnBaET

BO3MOXHOCTh M3YUEHHUS KaK JUCLMIUIUH €CTECTBEHHO-HAyYHOW HalpaBJIE€HHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlornueckoe MbIIUICHUE, (GOPMUPYEMOE TMPU HM3YyYECHUH OOYJAIOMIUMHUCS TOHSATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUU UENOYKHU JIOTUYECKMX YTBEPXKACHUH B XOJE pEHICHUS
reOMETPUYECKUX 3aJlady, yMEHHE BBIABUTaTb U ONPOBEPraTh T'MIOTE3bl HEMNOCPEACTBEHHO
UCIOJIb3YIOTCS TPU PEUICHUM 3aJad eCTEeCTBEHHO-HAyYHOro IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue opueHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NeSITeNbHOCTH 4enoBeka. OpHeHTalus 4ejoBeka BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €r0 COIMAILHOTO OBITHS, (OpMa OTpasKeHUsI OKPYKAIOIIET0 MUPA, YCIOBHE YCIIEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpazoBaHus NeNCTBUTENHHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMU 00pazamMu oObEAMHSIET pa3Hble  BUAbl  y4eOHOH U TPYAOBOU
NeSITEeNIbHOCTH, SBIIETCS OJIHUM U3 TPO(ECCHOHATHFHO BaXKHBIX KayecTB, MOITOMY
aKkTyalpHa 3aja4a (opMHpOBaHHS y OOy4alOUIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K
MPAKTUYECKON JEeSITEeIbHOCTU [0 MHOTUM HaIPaBJICHUSIM.

Lenb ocBoeHus nmporpammbl yueOHOro Kypca «['eoMerpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— o0meoOpa3zoBareabHOe W OOHIEKYIBTYPHOE pa3BUTHE OOydaroUIMxcs uepe3 olecreueHue
BO3MOHOCTH HPUOOPETEHUS] U HCHOJIB30BAHUS CHUCTEMATUYECKUX T'€OMETPHUYECKUX 3HAHUU U
JNEeUCTBUM, cieln(PUUHBIX T€OMETPHH, BO3MOXKHOCTH YCIICLTHOTO MPOJOHKEHHsI 00pa30BaHUs 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

[IpuoputeTHpIMU 3afjauaMu  OCBOeHHUs ydyeOHOro Kypca «['eomerpum» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBisitoTcs:

(opMupoBaHUE MPEICTABIECHUS O TEOMETPUM KaK YaCTH MHPOBOM KyJIbTYpbl U OCO3HAHME
€€ B3aHMOCBSI3H C OKPYKAIOIUM MUPOM;

(opMupoBaHHE MPEICTABIECHUS O MHOTOI'PAaHHMKAX U TeJlaX BPALICHUS KaK O BaKHEHIIUX
MaTeMaTU4YEeCKUX MOJENSAX, TO3BOJSIOIIMX OMNKMCHIBAaTH M H3ydyaTb pa3Hble SBJIEHUSA
OKPY’KaIOILIEro MUPa;

(dopMupoBaHME yMEHHs pAacHO3HaBaTh Ha 4YepTeXkax, MOJENSIX U B pealbHOM MHUpE
MHOTOI'PaHHHUKH U TeJla BpaIlleHuUS;

OBJIAZICHWE METOJaMM  pEIIeHUs 3aJad Ha TOCTPOCHHUS Ha  HM300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

¢dopmupoBanue YMEHHUS OIIEpUpPOBATH OCHOBHBIMU MIOHSATUSMH O
MHOTOI'paHHHUKaX M TeJIax BPAIIEHUs U UX OCHOBHBIMH CBOICTBaMU;

19



OBJIAZICHUE AJITOPUTMAMH pPEIICHUs] OCHOBHBIX THIIOB 337134, (pOpMHUpOBAHHE YMEHUS
IMPOBOAWUTL HECJIOXHBIC AOKA3aTCIbHBIC PACCYKICHHA B XOJC PCHICHHA CTCPCOMCTPUUCCKUX
3a]1a4 U 3a/1a4 ¢ IPaKTUUYECKUM COAEp KaHUEM;

pa3BUTHE  WHTEIUIEKTyaIbHBIX M TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
MO3HaBaTEIbHOM AKTHUBHOCTH, HCCIICA0OBATCIbCKUX YMGHHfI, KPUTHYHOCTH MBIIJICHUS,

dbopmupoBanre (QYHKIIMOHAILHON TI'paMOTHOCTH, PEICBAHTHOW TI'€OMETPHH: YMCHHE
pacrio3HaBaTb MPOABJICHUA TCOMETPUUCCKUX HOH?ITI/II\/JI, 00BEKTOB H 3aKOHOM€pHOCTeI>'I B
peaJIbHBIX JKU3HEHHBIX CUTyalMsIX U IpPU U3YYEHHM APYrUX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh MX Ha S3BIKE T'€OMETPUH H CO31aBaTh
rCOMETPUICCKUC MOACIHU, MNPUMCHATH OCBOCHHBIN FeOMeTpI/IHGCKI/Iﬁ amnmnapar i1 pCIICHUuA
IMPAKTUKO- OPUCHTUPOBAHHLIX 3a/ia4, HHTCPIIPCTUPOBATL U OLICHMUBATDH IMOJTYUCHHBIC PC3YJIbTATHI.

OTnuuuTeNIbHON 0COOEHHOCTHIO MPOrPaMMBbI IO TEOMETPHUM SIBIISIETCS BKJIIOYEHHE B KypC
CTCPCOMETPHUH B HAYAJIC €T0 U3YUCHHUA 3aJad, peIIacMbIX HA YPOBHC MHTYUTHUBHOTO IMO3HAHMA,
U omnpenenéHHbIM 00pa3oM OopraHu30BaHHasl paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYCCKOTO W MPOCTPAHCTBCHHOI'O MBINIJICHUA, CTUMYJIHUPYCT MMPOTCKAHUEC HHTYUTUBHBIX
IIPOLIECCOB, MOTHUBHUPYET K JaJbHEUIIEMY U3YYCHUIO MTPEAMETA.

[Ipennourenne OTHAETCS HAIVISAIHO-KOHCTPYKTHUBHOMY METOAY OOY4YeHMs, TO €CTh
TCOPETUIYCCKUEC 3HAHUA HMCIOT B CBOEil OCHOBE YYBCTBCHHOCTb NPEIAMCTHO- Hp&KTH‘—ICCKOfI
JIESATEILHOCTH. Pa3BuTHe  MPOCTPAHCTBEHHBIX  MPEICTABICHUN Y 0O0YJaroONIuXcCsl B Kypce
CTepEOMETPUHU MTPOBOAUTCS 3a CUET pEUICHHs] 3ajjad Ha CO3JIaHUE IMPOCTPAHCTBEHHBIX 00pa3oB
U 3a/1a4 Ha ONepUpOBaHKE MPOCTPAaHCTBEHHBIMU oOpa3amu. Co3panue oOpa3a MpPOBOAUTCS
c OTIOpO¥ Ha HArJsTHOCTh, a OINEpPUpOBaHHE OOpa3OM — B YCIOBHUSX OTBIICUYEHHUS OT
HarJIaaHOCTHU, MBICJIICHHOI'O U3MCHCHUA €0 HCXOAHOI'O COACPKAHUA.

OCHOBHBIMH  COJIEpPKATCIBHBIMUA JIMHUSAMU y4eOHOro Kypca «['eomerpusin B 10—11
kimaccax  sBisiorcs:  «MuororpaHHuku»,  «[IpsiMple M IJIOCKOCTH B MPOCTPAHCTBE,
«Tena Bpamienus», «BeKTOpbl 1 KOOPUHATHI B POCTPAHCTBE.

dopmMupoBaHuE JIOTUYECKUX YMEHUU paclpeiessieTcsi He TOJIbKO MO COoJAep)KaTeIbHbIM
JIUHUSM, HO U TI0 TOJIaM 00y4YeHUsI Ha YPOBHE CPEHETO 0011ero 00pa3oBaHusI.

Copnepxanne 00pa3oBaHHUs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHHS
MPOrpaMMbl [0 T€OMETPUH, pacHpeleN€HHbIM MO rojaM O0Yy4eHHS, CTPYKTYPHUPOBAHO TaKuUM
o0pa3oMm, 4YTOOBI OBJIAJIEHUE T'COMETPUUECKUMHU MOHSATHUSMH W HAaBBIKAMU OCYHIECTBIISLIOCH
MOCJIEIOBATENIbHO W TOCTYIMATENbHO, C COOMIOJCHHEM MPHUHIMIIA MPEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKIIIOYAIIMCH B OOIIYIO0 CUCTEMY M€OMETPHUECKUX MPECTABICHUN 00yJaromuxcs,
pacmupsis u yriayOsmss e€, 00pasysi IpOUYHbIE MHOXKECTBEHHbIE CBSI3H.

OO6mree Ynciio 4acoB, pEKOMEHIOBAHHBIX M1l U3y4deHus yaeOHoro kypca «I'eomerpus» — 102 yaca:
B 10 xacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 34 gaca (1 gac B HeeIo).
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COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpun. Touka, mpsiMas, MI0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anMHOe pacnosiokeHHe IMPsMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECs, NTapaJLIeIbHbIE U
CKpeuuBampomuecss npsMele. [lapauienpHOCT NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBIE B IPOCTPAHCTBE, NAPAUICIBHOCTh TPEX NPSIMBIX, MApaUICIBHOCTD
IpsIMOM M IUIOCKOCTU. YIUIBI C COHAIIPaBICHHBIMM CTOPOHAMH, YroJl MEXAy IpsMBIMH B
npoctpancTtBe.  [lapajuienbHOCTH  IUIOCKOCTEH:  NapajuielibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IiockocTell. [Ipocrelinie npocTpaHCTBEHHbIE (PUTYPBI HA MIIOCKOCTHU: TETPA3Ip,
KyO, mapaJijiesienumes, NoCTPOeHNEe CeYeHUH.

[lepneHUMKYIApHOCTE NPSAMON U IJIOCKOCTH: NEepNEeHIUKYIApHbIE TMpsIMbIE B
MIPOCTPAHCTBE, MpsIMBIE MapAJUICIbHBIE W NEPHEHAMKYISAPHbIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTHU MIPSIMOM U TUIOCKOCTH, TEOPEMA O IPSAMOM NMEPNEHANKYISIPHOMN IIIOCKOCTH.
VYTIBl B IPOCTPAHCTBE: YroJl MEXY IPSIMOM U INIOCKOCTBIO, ABYTPAHHBIM YIOJI, IMHEWHBIN yroi
JNBYrpaHHOro yria. [leprmeHIuKynasip M HAaKJIOHHBIE: PAcCTOSHUE OT TOYKH J0 IUIOCKOCTH,
paccTosiHUEe OT MPSIMON A0 MIIOCKOCTH, MPOEKIUs GUTYpHI Ha TIOCKOCTb. [lepneHaukynsapHOCTb
IJIOCKOCTEN: NPU3HAK MEPIEeHIUKYJISIPHOCTH  JBYX Iockocred. Teopema o  Tpéx
MEePIEHIUKYIIAPAX.

MHOrorpaHHUKHU

[lonsiTHe MHOrOrpaHHHMKa, OCHOBHBIE 3JEMEHTbl MHOTOTPAaHHMKA, BBINYKJIbIE U
HEBBINYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHnHuka. [Ipusma: n-yronbHas npu3mMa, rpaHu
Y OCHOBaHMS MPU3MBL, NpsIMasi U HAKJIOHHAs MPU3MbI, O0KOBasl U MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenumnen, npsiMOYroJbHBIN Mapajuieienunen U ero cBoiicTBa. [lupamuna: n-yroiapHas
nupaMuia, TpaHd U OCHOBaHHME NHpaMUIbI, OOKOBas M TOJIHAS MOBEPXHOCTb MHPAMUBI,
MpaBWJIbHAsE W Yyceu€HHas NUpaMuaa. OJIEeMeHThl Npu3Mbl W mnupamuiabl. [IpaBuibHbIE
MHOTOTPAaHHUKU: TMOHSATUE MPABUIBHOTO MHOTOTPaHHMKA, MPABWIbHAS NMpU3Ma M MpPaBUIIbHAS
nMpaMuaa, npaBuibHas TPEYrojbHas MUpaMua U IpaBWIBHBIN TeTpasap, KyO. [Ipeacrapnenue
O TMpPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JoAeKa’ap u wukocadap. CeueHUs NOpPU3MBI U
MUpaMUIbIL.

CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, IIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuUax, Mapajlieienurnenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brrunicnenue 31eMEeHTOB MHOTOTPAHHHUKOB: péOpa, Auaronanu, yriel. [lnomans 60xoBoi
MOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAAsL OCHOBAaHUM, TeopeMa o
OOKOBOHM MOBEPXHOCTH MpsIMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
MPaBWJIBHON MHpaMUbl, TeOpeMa O IUomaau yceu€éHHoW mnupamupisl. [lonstue 06 oOnEme.
O0BEM UpaMuIbl, MPU3MBI.

[TogoGuble Tenma B mpocTtpaHcTBe. COOTHOLIEHHS MEXIy IJIOMIAIIMU TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus

[unuuapudeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHAPUYECKOW MOBEPXHOCTH, OCh
HWIMHAPUYECKO# noBepxHocTH. LunuHap: ocHoBaHUs U OOKOBas MOBEPXHOCTh, 0Opasyomas u
0Cb, TUIONIa/1b OOKOBOM U MOJIHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 0Opa3yrolue KOHMYECKOW IOBEPXHOCTH, OCb W BepIIMHA
KOHMYECKOW mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, oOpa3ylomas ¥ OCh, IUIOIAIb
OOKOBOW M MOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opa3yrollie M BBICOTA, OCHOBAHUS U

21



OOKOBasi MOBEPXHOCTb.
Chepa um map: meHTp, pamuyc, OUaMeTp, IUIONIaJb HOBEpXHOCTH cdepbl. BzamMHoe
pacrosioxenue chepsl U IIIOCKOCTH, KacaTellbHas IMII0CKOCTh K cepe, mromanb chepsl.
N3006pakenue Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka UIUHAPa U KOHYCA.

KomOunammu Ten BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIMCAHHBIM OKOJO
cdepsl, chepa, BIUCaHHASE B MHOTOTPAaHHUK, WIH TEJIO BPAIICHUSL.

[Tonsitne 006 o00BEMe. OcHOBHBIC CBOHCTBA 00BEMOB Tei. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u cieactsus u3z He€. O0bEM mumuHIpa, koHyca. OObEM
mapa ¥ rioimap chepsl.

[MomoOusie Tema B mpoctpancTBe. COOTHOIIGHHS MEXAY IUIOMAASIMU MOBEPXHOCTEH,
00BEMaMu TOOOHBIX TEII.

Ceuenus mwuHApa (MapalieNbHO W TMEPHEHAMKYISAPHO OCH), CEUYCHHMs] KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUEHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocT U B npoctpaHcTBe. ClI0KEHHE U BBIYUTaHHE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHne BekTOopa MO TpEM HEKOMIUIAHAPHBIM BeKTopam. IIpaBmio
napajutenenumena. Pemenue 3aa1a4, CBI3aHHBIX C IPUMEHEHUEM MPABWII IEUCTBUI C BEKTOPAMH.
[IpssMmoyronpHas cuctema KoopAuHAT B IpocTtpaHcTBe. KoopamHatel Bektopa. IIpocreimue
3aJa4d B KOOpPAMHATaxX. YTOJN MeKIy BeKTopamu. CKalsIpHOE NPOU3BEIECHUE BEKTOPOB.
Brruucnenue yrioB Mexay OpSIMBIMU U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METOJA IPH
pEeLIeHNN TEOMETPUYECKUX 3a1ad.
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HNPEIMETHBIE PE3YJIBTATbBI

K konmy obOyuenuss B 10 kjacce oOydaroUmIuiics MOJYYHUT CIEAYIOIMIME HpPEIMETHBIC
pe3yIbTaThI:

OTIEPHPOBATH MOHATHIMHU: TOUKA, MIPSIMasi, TNIOCKOCTb;

MPUMEHSATh AKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX MPHU PEIICHUN F€OMETPUIECKUX
3ajay;

OTIEPHPOBATH TMOHATHUSAMH: IAPAJUICTBHOCTh W NEPIEHAUKYISPHOCTh TPSAMBIX H
MIOCKOCTEH;

KiIaccu(GUIUpPOBaTh ~ B3aUMHOE  PACIOJIOKEHHE  TMPSIMBIX u IUIOCKOCTEH B
MIPOCTPAHCTBE;

OTIEPHPOBATh TOHATHSIMH: JBYTPAHHBIA yroJl, TpaHW JBYrPaHHOTO yria, pedpo
JIBYIPAaHHOTO YyTiia, THHEWHBIA yroJl IBYrPaHHOTO YyIiia, TpaycHasl Mepa JIBYIpaHHOTO yIiia;

OTIEPHPOBATH TIOHSATHSAMU: MHOTOTPAHHWK, BBIMYKJIBIH M HEBBIMTYKIBIH MHOTOTPaHHHK,
AIIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBIA MHOTOTPAHHUK;

pacrio3HaBaTh OCHOBHBIE BHbl MHOTOTPAHHUKOB (MHpaMUaa, MPHU3Ma, MPSIMOYTOJIbHBINA
napajuienenumnesn, Kyo);

KIaccu(UIMPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUS Ui  KJIACCH(HKAINN
(BBITTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHHUKH, TIPAaBWIBHBIE MHOTOTPAaHHHUKH, TIPSMBIC H
HAKJIOHHBIE TIPU3MBI, TTApaJUICIICTIUIICb ),

OTIEPHPOBATh TMOHATUSMHU: CEKyIIas IUIOCKOCTh, CEYEHHWE MHOTOTPAaHHHUKOB;

OOBSICHATH TIPUHIIHITBI IOCTPOCHUS CEYCHUH, HCIIOB3Ysl METO T CIIE/IOB;

CTPOUTH CEYEHHUS MHOTOI'PAaHHUKOB METOJIOM CJIEJIOB, BBINOJHSTH (BHIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

pelaTh 3a1a4M Ha HaX0KJIEHHUE TeOMETPUUYECKUX BEIMYMH 0 00pa3laM Wil allrOpUTMaM,
MPUMEHSSI W3BECTHBIC aHAJIUTUYECKUE METOJbI MPH PELICHUH CTAaHAAPTHBIX MaTEeMaTHUYECKUX
3a/la4y Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOYKaMHU, OT TOYKH 1O MPSIMON, OT TOYKU J0
MJI0CKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS IPSIMBIMU;

pelaTh 3a1a4M Ha HaXOKJEHHE T€OMETPUUYECKIX BETUUHH M0 00pa3laM Wid aJropuTMam,
MIPUMEHSST W3BECTHHIC AaHAIMTUYECKHE METOJbl MPU PEHICHUHM CTaHIAPTHBIX MaTeMaTUYECKUX
3a/lad Ha BBIUMCJICHHE YIJIOB MEXKIY CKPEUIMBAIOLUIUMUCS MPSIMBIMU, MEXIYy NPIMON U
IJI0CKOCTBIO, MEXTY MJIOCKOCTSAMU, ABYTPAaHHBIX YTJIOB;

BBIYHCIISATE O0BbEMBI U IUIOIIAIN [MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, TUpaMua) C
npUMeHeHHeM (OpMyJ, BBIUUCIATH COOTHOIICHHS MEXAY IUIOMAAIMU IOBEPXHOCTEI,
00bEMamMu MOJOOHBIX MHOTOT'PAHHUKOB;

OTIEpUPOBATh TMOHATUSAMH: CHUMMETPHS B TPOCTPAHCTBE, ILIEHTP, OCh M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;

W3BJIEKATD, peoOpa3oBLIBAThH u UHTEPIIPETUPOBATH nH(OPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

MPUMEHATh TreoMeTpuueckue GakThl JUIs PElIeHUS CTePEOMETPHYECKHUX — 3ajad,
MPENOoJaraliuX HECKOJIbKO IIAroB PELICHHs, €CJIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
opme;

MPUMEHATh MPOCTEHIINE MPOTrpaMMHBIE CPEACTBA U AIEKTPOHHO- KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUH CTEPEOMETPHUECKUX 3a/1a4;

NPUBOAUTH TPUMEPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TMpPHUpPOJE U KHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUH B UCKYCCTBE;

NPUMEHATH TOJIyYCHHbIE 3HAHMS Ha TpaKTHKe: aHAJTU3UPOBATh pealibHble CUTYallud H
OPUMEHATh  M3y4YCHHBIE TOHATHS B  Hpollecce TOWUCKAa  pElICHHs  MaTeMaTH4YecKH
copMyIMpPOBaHHON POOIEMBI, MOJICIUPOBAThH peaIbHbIE CUTYAIlUH Ha S3bIKE TEOMETPUH,

UCCIIeIOBaTh TOCTPOCHHBIE MOJENIHM C HCIIOJB30BAaHUEM T'€OMETPHUECKUX MOHITUH U
TeopeM, ammapara airedpbl, peiaTth MNPAaKTHYECKUE 3a/adyM, CBSA3aHHBIE C HAaXOXJAECHUEM
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rCOMETPHUUICCKUX BCINYHH.

K koniy o6ydenus B 11 kiacce oOydarommiicss HAy9uTCs:

OTIEPHPOBATH MOHATUSAMH: IIMIMHAPHYECKAsi TOBEPXHOCTh, 00pa3yIOIINe IINHAPHIECKOM
MOBEPXHOCTH, LMJIMHJIP, KOHWYECKas MOBEPXHOCTh, 0Opa3yrollie KOHHYECKOH MOBEPXHOCTH,
KOHYC, c(hepryeckasi IOBEPXHOCTD;

pacrio3HaBaTh Tejla BpameHus (UWIMHApP, KOHYC, cdepa W map); OOBACHATH

COcOOBI OJTYYEHUS TEJ BPAIICHUS;

KJIaccu(UIMpOBaTh B3aUMHOE PACIOJOKEHHE c]epsl W IUIOCKOCTH; ONEpUPOBATH

MOHATUSAMHU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa, IapoBOH CJI0ii, OCHOBAaHHE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOD;

BBIUUCIATE OOBEMBI W IIIOMIATN TIOBEPXHOCTEH TN BpAIEHHs, T€OMETPHYECKUX TE C
MpuMeHeHueM Gopmyi;

OTIEPHPOBATH MOHSATHSIMH: MHOTOTPaHHHK, BIIMCAHHBIN B cpepy M OMMCAHHBINA OKOJIO CepHl,
cdepa, BiMcaHHAsi B MHOTOTPAaHHUK WJIH TEJIO BPAIICHUS;

BBIYMCIIATH COOTHOIIIEHHS MEXTy TUIOIIASIMH TTOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX TEIT;

n3o0paxaTb H3ydaeMble (QUIYpbl OT PYKM M C NPUMEHEHHEM HPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHUs;

W3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBHIBATH uH(pOpMaLHIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (pUrypax, MpeCTaBICHHYIO Ha YepTekKax U PUCYHKaX;

OTIEpUPOBATh OHITHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATE JEUCTBUS CII0KEHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha 4YHUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMM OHU 00J1aJa0T;

MIPUMEHSATH PABUJIO MapasuIeIenunesna;

ONEpPHPOBATh TMOHATHSMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOp, MOIYb
BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJ MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEApHbIE M KOMIUIAHAPHBIE BEKTOPHI;

HaXOJIUTh CyMMY BEKTOPOB U IIPOM3BEAECHUE BEKTOPA Ha YUCIIO, YIOJ MEXAY BEKTOpaMHu,
CKaJIIPHOE IIPOM3BE/ICHHUE, PACKIIABIBATH BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

IPUMEHATh TeOMeTpHuYeckhue (akThl sl PELICHUs CTEePEeOMETPUUYECKHX  3ajad,
IPEINOoJaralliX HECKOJIbKO LIaroB PELIeHUs, €ClIM YCJIOBMs NPUMEHEHUS 3aJaHbl B SIBHOM
(opme;

pelaTh MpoCTeHIINe reOMeTpUYEeCKHe 3a/1a4 Ha IPUMEHEHUE BEKTOPHO- KOOPAWHATHOTO
METO/1a;

pemaTh 3aJayd Ha JO0Ka3aTeJbCTBO MaTeMaTHMYECKMX OTHOIICHUH M HaXOXKICHUE
reOMETPUYECKUX BEJIMYMH MO0 oOpas3laM WM adropuTMaM, IPUMEHSS W3BECTHbIE METO[bl MPH
pelLleHNH CTaHIapTHBIX MaTEMAaTHYECKUX 3a/ay;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U HJIEKTPOHHO- KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPHUUECKUX 3a1a4;

NPUBOJAUTH TPUMEPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TMpPHUPOJE U KHU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T'€OMETPUH B UCKYCCTBE;

NPUMEHATH TOJIyYEeHHbIE 3HAHMs Ha MPAKTHKE: aHAIM3MPOBATh peajbHbIE CUTYAllMM U
IPUMEHATh  U3y4YEHHblE TOHATHS B  IIpollecce IOMCKAa  PEHIeHHs  MaTeMaTU4eCKU
cOpMyYIUPOBaHHOW NPOOIEMBbI, MOJECIUPOBATh peajbHbIE CUTYallMM Ha S3bIKE I'€OMETPHH,
HCCIIE0BaTh MOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUH U TEOPEM,
ammapara anredpsl, pemarb NpakTUYeCKUe 3aJauu, CBI3aHHbIE C HAXOXKJCHUEM T€OMETPHUECKUX
BEJIMYHH.
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MOYPOUYHOE IIJIAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIETI'O OGPA3BOBAHMUS
10 YYEBHOMY IPEJMETY

«CEOMETPUS»
(0a30BbIil ypOBEHb)
10 KJIACC
Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acoB
BBegeHnue B crepeoMeTpHIo 10
1 | OGoOiieHne u cucTeMaTu3aius 3SHaHU I 1
2 | O600menre U cucTeMaTru3alus 3HaHUM 1
3 | O600mIeHre U cucTeMaTru3aus 3HaHUM 1
4 | CraproBasi quarHocTu4eckasi pabora 1
5 | O6o0mienre U cucTeMaTru3amus 3HaHUM 1
6 | O600menre u cucTeMaTru3anus 3HaHUH 1
7 | OGo0menne u cucTeMaTu3aius 3SHaHU I 1
8 | O600IeHne U CUCTEMATH3AIIHS 3HAHUHA 1
9 | O6o0mIeHre 1 cucTeMaTHU3aIus 3HAHUHA 1
10 | O6oOmieHne u cucTeMaTu3aius 3HaHU I 1
IIpsimble U MJI0cKOCTH B IpocTpancTBe. [lapa/uieIbHOCTH NPAMBIX U 12
IVI0CKOCTel
11 | B3auMHOe€ pacnosiokeHue NpsMbIX B MPOCTPAHCTBE 1
12 | IlapayuienbHbIe NPSIMBIE B TPOCTPAHCTBE 1
13 | IlapayutenbHbIE MPSIMBIE B TPOCTPAHCTBE 1
14 | IlapayuienbHOCTH MPSAMOM U TNIOCKOCTH 1
15 | [NapayseabHOCTH IPSIMOM | TNTIOCKOCTH 1
16 | CkpemuBaromyecs npsmMole. YToa MeXy MPSIMbIMUA 1
17 | CkpemuBaronimecs npsiMpie. YT0J MEXKy IPSIMbIMU 1
18 | IlapaiuienbHOCTH MJIOCKOCTEN: mapaiesibHble MIOCKOCTH; CBOMCTBA MapajlIeIbHbIX 1
TIOCKOCTEHN
19 | [lapayienbHOCTh IUNIOCKOCTEN: MMapasuleNibHbIE TUIOCKOCTH; CBOMCTBA MAapajuIeIbHbIX 1
TJIOCKOCTEN
20 | IIpocreiimme npocTpaHCTBEHHBIE GUTYPHI HA IMIIOCKOCTHU: TETPAdIp, KYyO, 1
napajuieNIenunes; MOCTPOCHHE CEUCHHI
21 | IIpocreiimme npocTpaHCTBEHHBIE (GUTYPHI HA IMIIOCKOCTHU: TETPaAdIp, KYyO, 1
napajuieNIenune/1; MOCTPOCHHE CEYCHHI
22 | KontponpHas pabota Ne2 1
IlepneHIUKYJISPHOCTH NMPSAMBIX M IJIOCKOCTEH 12
23 | IlepneHAUKYNSpPHOCTD NPSIMOM U MJIOCKOCTH 1
24 | IlepneHAUKYISPHOCTD NPSIMOM U MIIOCKOCTH 1
25 | Ilpu3Hak nepneHauKyIsspHOCTH OPSIMOM U MJIOCKOCTH 1
26 | Ilpu3Hak nepneHauKyIIpPHOCTH NPSIMOM U MIOCKOCTH 1
27 | Teopema 0 MpsIMON NEPIEHIUKYISIPHON MIIOCKOCTH 1
28 | Teopema o MpsIMON NEPIEHIUKYISIPHON MIIIOCKOCTH 1
29 | Teopema o mpsIMON NEPNEHIUKYIIIPHON MIJIOCKOCTH 1
30 | IlepnienauKysip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J10 IIJIOCKOCTH, 1
paccTosiHue OT OPSIMOM JI0 MIIOCKOCTHU
31 | IlepnenauKyasip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 MIJIOCKOCTH, 1
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paccTosiHUE OT NPSAMOM N0 MIIOCKOCTH

32 | IlepieHiuKyJIsIp 1 HAKJIOHHBIC: PACCTOSIHUE OT TOUYKH JI0 TIJIOCKOCTH, 1
paccTosiHUE OT NPSAMOM 10 MIJIOCKOCTH
33 | Pewenue 3agau
34 | Konrponbnas pabora Ne3 (TeKymuii KOHTPOJIIb)
Yribl MeK1y NPSIMBIMHU M IJIOCKOCTAMH 10
35 | Yrubl B IpOCTPAHCTBE: YIOJ MEXKIY IPSIMON U MJIOCKOCTBIO; ABYIPAaHHBIN yroi, 1
JIMHEWHBIN yroJl IBYTPaHHOIO yria
36 | Yrubl B IPOCTPAHCTBE: YIOJl MEXKIY MPSIMON U IUIOCKOCTbBIO; IBYTPAHHBIN yroJl, 1
JIMHEWHBIN yroJl IBYTPaHHOIO yria
37 | Yrubl B IpOCTPAHCTBE: YIOJ MEXKIY MPSIMON U TUIOCKOCTHIO; IBYTPAHHBIN yroJl, 1
JIMHEWHBIN yroJl IBYTPaHHOIO yria
38 | [lepneHAMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH ABYX 1
IIJIOCKOCTEN
39 | llepneHAUKYISIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHIUKYISIPHOCTH ABYX 1
IIJIOCKOCTEN
40 | IlepneHAUKYISPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX 1
IIJIOCKOCTEMN
41 | Teopema 0 Tpex NEepHEHANKYIAPAX 1
42 | Teopema 0 Tpex NEPHNEHANKYIIPAX 1
43 | Teopema 0 Tpex MEPIECHANKYIIPAX 1
44 | KonrposbHas padota No4
MHoOrorpaHHUKHU 10
45 | IloHATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKIIbIEC U 1
HEBBINYKJIble MHOTOI'PAaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA
46 | IloHsaTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, BBITYKIIbIE U 1
HEBBINYKJIble MHOTOT'PaHHUKH; Pa3BEPTKA MHOTOI'paHHUKA
47 | llpusma: n-yrojpHas npu3Ma; 'paHd U OCHOBAHUSI PU3MBI; TIpsMast 1
Y HaKJIOHHAsl IPU3MBI
48 | Iapamienenunes, npsMOYTOJbHBIA NapaJUICICINIE U €r0 CBOMCTBA 1
49 | [Napamnenenunes, OpsIMOYTOJbHBIN NapaJICJIENNIIE] U €r0 CBOMCTBA 1
50 | IMupamuga: mpaBuiIbHAS U yCeUCHHAs 1
51 | Ilupamuna: npaBujIbHAs U yCeUCHHAs 1
52 | IlpaBuIbHBIE MHOTOTPAHHUKH 1
53 | CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, IPSIMOM, 1
TJI0CKOCTH
54 | KontponpsHas pabota Ne5 1
O0BbEMBI MHOTOTPAHHMKOB 8
55 | llonsarue oObema 1
56 | O0beM npu3MbI 1
57 | O6bvem npu3Msl 1
58 | O6bvem npu3Mmsl 1
59 | O6beM nupaMubl 1
60 | O0BbeM nupaMubl 1
61 | Pemenue 3amau 1
62 | KonrposabHas pabora Neb 1
IloBTOpEeHUE: CeYeHUsI, PACCTOSTHUA M YIJIbI 6
63 | IlocTpoeHue ceueHnii B MHOTOIPaHHUKE 1
64 | BolunciieHue paccTOSTHUN: MEXKIY IBYMSI TOUKAMHM, OT TOUKH JI0 MPSAMOM, OT TOUKH 1
JI0 TIJIOCKOCTH; MEX/1y CKPEIIMBAOIIMMUCS NPSIMBIMU
65 | BelunciieHue paccTOSTHUN: MEKIY IBYMSI TOUKAMHM, OT TOUKH JI0 MPSMOM, OT TOUKH 1
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A0 INIOCKOCTH; MCIKAY CKPCIINBAIOIIUMUCS IPAMBIMU

66 | BolunciieHue yriioB: Mexay CKpEeUIMBAIOLIUMUCS NPSMBIMH, MEXAY NPAMOU U 1
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXAY IJIOCKOCTSIMHU

67 | KonrpoabHas padora No7 (mpoMeKyTOUYHBIH KOHTPOJIb)

68 | torosblil ypok
NTOI'O 68
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MOYPOUYHOE IIJIAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIETI'O OGPA3BOBAHMUS
10 YYEBHOMY IPEJMETY

«CEOMETPUS»
(0a30BbIil ypOBEHb)
11 KUIIACC
Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acos
Tena Bpamenust 12
1 | Cdepa u map 1
2 | BzauMHOe pacnosnoxkeHue cepbl U MIOCKOCTH 1
3 | Bxoanas nuarHoctudeckas pabora. Llwmmnap 1
4 Humaap 1
5 | Humuuap 1
6 | Konyc 1
7 | Konyc 1
8 | Konyc 1
9 | Yceu€HHbIN KOHYC 1
10 | KomOuHanus Ten BpalieHrus 1 MHOTOTPAaHHUKOB 1
11 | KomOuHaius Ten BpaiieHrs 1 MHOTOTPAaHHUKOB 1
12 | KontposbHas padoTa Nel 1
O0BEMBI TeJI 5
13 | Tlonsarue 06 06bEMe 1
14 | O6bEM IIMHAPA, KOHYCA 1
15 | O6bEM uIMHApPa, KOHYCa 1
16 | O6BEM mrapa v wiomasas chepsl 1
17 | KontposibHas pabota No2 (TeKyniuii KOHTPOJIb) 1
BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE 10
18 | BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE 1
19 | CnoxeHue u BBIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YMCIIO 1
20 | PaznoxeHune BEKTOpa IO TPEM HEKOMILJIAaHAPHBIM BEKTOPam 1
21 | Pemenue 3a1a4, CBA3aHHBIX C TPUMEHEHUEM MPABKIT ICUCTBUI C BEKTOpAMH 1
22 | IlpsmoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BeKTOpa 1
23 | Ilpocreitmme 3a1a4u B KOOpAUHATAX 1
24 | Yroa mexnay BekropaMu. CKaJsipHOE TPOU3BEJICHUE BEKTOPOB 1
25 | Beluncnenue yriioB Mex1y NpsMbIMH U IJIOCKOCTSIMU. KOOpIMHATHO -BEKTOPHBII 1
METO/1 pellieHus 3a1a4
26 | KonrpoabHas pabora Ne3 1
IloBTOpEeHue, 00001eHNE U CHCTEMATH3AIUS 3HAHN I 8
27 | OcHoBHBIE GUTYpBI, (haKThI, TEOPEMBI Kypca MIaHUMETPUU 1
28 | 3ajauu IIAHUMETPUM U METOJIbI UX PELICHHUS. 1
29 | OcHoBHBIE (UTYpPBI, HaKTHI, TEOPEMBI Kypca CTEPEOMETPHH 1
30 | 3agaum CTEpEOMETPUU U METOMBI UX PELIECHUS 1
31 | 3amauum cTepeoOMETPUU U METO/IbI UX PELLIEHUS 1
32 | 3agauu CTEpEOMETPUHU U METOIbI MX PELLEHUS 1
33 | KontponwsHas pabota Ned (utoroBas) 1
34 | torosslii ypok 1
NTOI'O 34
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

IHHOACHUTEJIbBHASA 3ATINCKA

VYu4eOHblil Kypc «BeposTHOCTb U CTaTUCTUKa» 0a30BOT0 YPOBHS SIBJISETCS MPOJOJDKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOrO YypOBHS OCHOBHOTO OOIIETo
oOpazoBanus. Y4eOHBIH Kypc TpeAHa3HadeH Uit (QOPMHUPOBAHUS Yy OOydaromuxcs
CTaTUCTHUYECKOW KYJIBTYpPHl W TOHHMAHUS POJIM TEOPHH BEPOSTHOCTEH KaK MaTeMaTHYEeCKOTO
WHCTPYMEHTA ISl M3YYEHHs CIIydallHBIX COOBITHH, BENWYMH M TporieccoB. llpu wm3yueHum
y4eOHOro Kypca oOoramaroTcs TMpeICTaBIeHUsT OOydYalIMUXCsi O METOJaX HCCIeIOBaAHUS
M3MEHYMBOTO MHpA, PA3BHBACTCS MOHMMAHHE 3HAYMMOCTH W OOIIHOCTH MaTEeMaTHYECKUX
METOJIOB TO3HAHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO
MHUPOBO33PCHUSI.

Conepxkanre yueOHOTO Kypca HAMpaBJICHO Ha 3aKpEIUICHUE 3HAHWMW, TMOJYyYEeHHBIX MPH
M3yYeHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, M Ha Pa3BUTHE MPEACTABICHUHN O
CITyJaiHBIX BEIMYMHAX M B3aUMOCBSI3SX MEXKIy HUMH Ha BOKHBIX IIPUMEpaX, CIOXKETHI KOTOPHIX
MOYEPITHYTHI U3 OKPYKaIoIIero Mupa. B pesynpraTte y 00ydaroniuxcsi JOHKHO chOPMHUPOBATHCS
MpeACTaBICHUE O Haubojee YIOTPEOUTENbHBIX H OONMX MaTEeMaTHYECKUX MOJCIIAX,
UCTIONB3YEMBIX JUIS  OTHCAaHUS aAHTPOIIOMETPUYECKHX U JeMOTpadUYecKuX  BEIUYHH,
MOTPENTHOCTEH B pa3IMYHOTO pPOJAa H3MEPEHUSX, [UIMTEILHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUH U MPOIIECCOB B OOIIECTBE.

B cootBeTcTBUM C yKa3aHHBIMU IENSIMH B CTPYKType YdeOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» JIJISI YPOBHS CPeAHETo 001ero o0pa3oBaHus Ha 0a30BOM ypOBHE
BBIZICNICHBl CIICAYIOUIME OCHOBHBIE cojJepkarenbHble JUHUM: «CiydaiiHple CcOOBITHS |
BEPOSITHOCTH, «CiydaifHble BETMYMHBI U 3aKOH OOJIBIITNX YHCETD.

Baxxnyro yacTh yueGHOTo Kypca 3aHUMAET U3y4YeHHE FeOMETPUUECKOTO U OMHOMHUAIBHOTO
pacrnpeneneHuii U 3HAKOMCTBO C HMX HENPEpPhIBHBIMU aHajoraMM — [OKa3aTelbHbIM U
HOPMaJIbHBIM pacrpeaeIcHUsIMU.

Copepxanne nuHHM «CiydaiiHble COOBITUS U BEPOSTHOCTU» CIYXKHUT OCHOBOW s
dbopMHUpOBaHMST TPEJACTABICHUNA O pacHpelefieHUd BEpOSITHOCTEH MeXAy 3HAUCHUSIMHU
CllydallHbIX BEJIMYUH, a TAKXKE dTa JIMHUS HeoOxoAuma Kak 0asza Juid M3ydeHHUs 3aKoHa
O0onbIIUX yHucel — (yHAaMEHTaIbHOTO 3aKOHA, JIEHCTBYIOLIETO B MPHUPOJE M OOIIeCTBE H
UMeIolero MaremaTtudeckyro Gopmanuzanuio. Cam 3akoH OOJIBIIMX YHUCEN TMpeAsiaraercs B
03HAKOMHTENBHOU (pOopMe ¢ MUHUMANIBHBIM HCIIOIb30BAaHHEM MaTeMaTH4eCKOro (hopMaan3ma.

Tewmbl, CBA3aHHBIE C HEMPEPBHIBHBIMU CIyYalHBIMU BEJIMYUHAMU, aKIICHTUPYIOT BHUMAaHUE
oOyyaronuxcs Ha OMHMCAHWUW M M3YYCHHUM CIIyYalHBIX SIBICHUH C TMOMOIIBIO HETPEPbIBHBIX
¢bysknuii. OCHOBHOE BHUMaHUE yIEJSeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeleeHUsIM,
Ipy 3TOM TpEaroJiaraeTcs O3HAKOMUTEIbHOE U3yueHHuEe MaTepuana 0e3 10Ka3aTelbCTB
MPUMEHSIEMbIX (DaKTOB.

OOmee  4yucio  4acoB, PEKOMEHJOBAHHBIX JUIs  U3ydyeHHs ~ y4eOHOro Kypca

«BeposTHocTh u cratuctuka» — 68 yacos: B 10 kiacce — 34 yaca (1 gyac B Heneno), B 11 kiacce —
34 gaca (1 gac B Hefeno).
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COJEPKAHUE OBYYEHUA

10 KJIACC

[IpencraBienue AaHHBIX ¢ MOMONIbIO Tabmuu U auarpamM. CpenHee apudmernyeckoe,
MeJMaHa, HauOoiblllee M HauMEHbIIEe 3HA4YEHMs, pa3Max, AUCIEPCUs U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CriydaiiHple DKCIIEPHUMEHTHI (OIBITBI) M CIIy4ailHbIE COOBITHA. DJIeMEHTapHBIE COOBITHS
(ucxonsr). BeposiTHOCTH ciydaliHOTO COOBITHS. BIM30CTh YacTOTHI W BEPOSITHOCTH COOBITHH.
CrnyyaiiHble OINBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposiTHOCTH cOOBITHI
B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Onepauny Hajx COOBITUAMHU: TIEpecedeHHue, 00beIUHEHUE, MPOTUBOMOJIOXKHBIE COOBITHS.
JHuarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSTHOCTEW. JlepeBO Clyd4allHOTO 3KCIEPUMEHTA.
dopmyia nmoaHOM BepoaTHOCTH. HezaBucuMBbIie COOBITHS.

Kom6unartopHoe npaBuno ymHoxeHus. IlepecraHoBku u dakropuan. Yucino coueTaHuid.
Tpeyronbuauk [lackansa. @opmyna 6uHoma HproToHa.

bunapHblii caydaifHBIN ONBIT (MCTIBITAHKE), YCIEX U Heynadya. He3aBucuMble HCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HWCHBITAHUW 110 mepBoro ycrnexa. Cepusi HE3aBUCHMBIX HWCIBITAHUI
beprymn.

Cnyuaiinas BenuunHa. Pactipenenenue BeposaTHoCTel. Jlnarpamma pacpeaeneHus.
[Ipumeps! pactpenienieHnid, B TOM 4Hciie, TeOMETPHUECKOe U OMHOMHAIIBHOE.

11 KJIACC

UucnoBbie XapaKTEPUCTHKU CTy4alHBIX BEJIUYHH: MAaTEMaTUUECKOE OKUIAHHE, TUCTICPCUS
W CTaHJApTHOE OTKIOHeHHUE. [I[puMepsl MpUMEHEHHs MaTeMaTHYECKOTO OKHUJIaHUS, B TOM YHCIIe
B 3aJavyax M3 TIOBCEAHEBHOW KHM3HU. MareMaTrhyeckoe OXKHJIaHHe OWHApHOW CiydaitHO#
BEIMYMHBI. MaTeMaThyeckoe OXHUIAAaHUE CYMMBI CIYYalHBIX BEJIMYMH. MaTemaTHyeckoe
0’KHMJIaHUE U JTUCTIEPCHS TEOMETPUUCCKOTO U OMHOMHAIBHOTO PaCIIpeACIICHUM.

3akoH OOJIBIIMX YWCET W €ro PoJib B HayKe, MPUPOJE M oOmecTBe. BeIOOpOUHBINH MeTO
HUCCIIEIOBAHUM.

[IpuMepsl HENPEPHIBHBIX CIy4YalHBIX BENWYMH. [IOHATHE O TUIOTHOCTH pacHpeneicHUsI.
3ajgaun, MPUBOIANIME K HOPMAIBHOMY pAaCIpPEIEICHUIO. [TonsiTue o HOpMaIBLHOM
pacrpeiesieHU .
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HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kiiacce oOy4aromIuiicsi MOJyYUT CJEIYIOLIUE IPEIMETHbIC
pe3yabTaThl:

YUTATh ¥ CTPOUTH TAOIHIIBI U AUATPAMMBI;

ONEpPHpPOBATh  TOHATHSAMHU: CpeAHee  apu(MeThdeckoe, MeauaHa, HauOoJIbIIee,
HauMEHbIIIee 3HaUE€HUE, pa3Max MAacCHUBA YUCIIOBBIX IAHHBIX;

ONEpUPOBATh MOHATHUAMU: CIy4alHBIM SKCIIEPUMEHT (OMBIT) U CIlydyallHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM MCXO0J) CIYy4alHOIO OIbITa, HAXOIUTh BEPOSITHOCTH B
OTIBITaX C PABHOBO3MOXKHBIMH CIYYaifHBIMU COOBITHSIMH, HaXOJWUTh M CPABHUBATH BEPOSITHOCTH
COOBITHI B U3YYEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX;

HaxoJUTh U (POPMYTUPOBATH COOBITHS: TIEPECCUCHHE M OOBEIMHEHHE JTaHHBIX COOBITHA,
coObITHE, TPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO, IOJIb30BAThCS auUarpamMmamu Oiliepa H
(bopMyI0i ClI0’KEHHS BEPOSITHOCTEN MPH pELICHUH 3a]1ay;

OTIEpUpPOBaTh MOHATHSMH: YCJIOBHasi BEPOSTHOCTb, HE3aBUCHUMbIE COOBITHS, HaXOJIUTh
BEPOSITHOCTH C MMOMOUIBIO ITPABUJIa YMHOKEHHUS, C TIOMOILBIO JIEpEeBa CIYy4ailiHOTO OMbITA;

MPUMEHATh KOMOMHATOPHOE IMpPaBWJIO YMHOKEHHs IMpPH pPEIIeHUH 3a/ad; OINepupoBaTh

MOHATHUSMU: HCIIbITAaHHE, HE3aBUCHUMBbIE UCIIBITAHUS, CEPUS
UCOBITAHUN, yCHeX M Heyaada, HaXxOIUThb BEPOSITHOCTH COOBITHII B CEpPUM HE3aBHCHMBIX
UCOBITAHUNA JI0 TEpBOro Yycrexa, HaXOJWTh BEPOSTHOCTU COOBITHI B CEpUU UCHBITAaHUI
bepnymn;

OTEepUpOBaTh TMOHATUSAMU: ClyyailHas BEJIMYMHA, paclpeesieHue BepOsTHOCTEH,
JMarpaMma pacripeaeieHus.

K xoniy oOyuenus B 11 kjacce oOyJaroumuics TIOJYYUT CICAYIONUE TPEAMETHBIC
pe3yIbTaThl:

CpaBHMBATh BEPOATHOCTH 3HAYCHUW CIIy4allHOW BEJIMYHWHBI MO PACHPEACIICHUI0 WIH C
MOMOIIBIO IUarpaMM;

OTEepUPOBaTh TMOHSATHEM MATEMaTHYECKOr0 OXHJAAHUS, MPUBOJIUTH MPUMEPHI, Kak
MPUMEHSETCSI MaTeMaTU4YeCKOe OKHUJAaHUE CIy4allHOW BETUYMHBI HAXOJUTh MaTeMaTHUeCKOe
O’KHJIaHHE 10 TaHHOMY pacIpeleIeHHIO;

UMETh TPEJCTABICHHUE O 3aKOHE OOJIBLIMX YHCEN, UMETh

MIpe/ICTaBJICHHE O HOPMAILHOM PaCIpeIeICHUN.
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IMOYPOYHOE IITAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIETI'O OBPA3OBAHUS
10 YYEBHOMY IPEJMETY
«BEPOSITHOCTb 1 CTATUCTHUKA»
(0a30BbIil ypOBEHDb)

10 KUIIACC
Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acos
IlpencraBiieHMe JAHHBIX 4
U ONHcaTebHAas CTATHCTHKA
1 | IlpencraBjieHHE JaHHBIX C TOMOIIBIO TA0JIHUII U AUArPaAMM
2 | Cpennee apudpmerudeckoe, meamnana. CtaproBasi [HarHOCTUUECKast
pabota
3 | HauOonpliee 1 HaMMEHbIIIEE 3HAUYSHUSI, pa3Max, JUCHEepPCHUsl. 1
CrangapTHOE OTKJIOHEHHE YHUCIOBBIX HA0OPOB
4 | KorrponbHas padora Nel 1
CayuaiiHble ONbITHI 3
U ciIy4yaiiHble COObITHS, ONBITHI C PABHOBO3MOKHBIMH 3J1€eMEeHTAPHBIMH
HCX01aMU
5 | CnyyaiiHble 3KCIEPHUMEHTHI (OMBITHI) U CIIy4YailHbIe COOBITHSI. 1
DJIeMeHTapHbIC COOBITHS (MCXOJIbI)
6 BepositTHOCTh cinydaiiHOTO COOBITHSA. BeposmHOCTH COOBITHI B OMBITaX C 1
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.
7 | IlpakTuueckas pabora 1
Onepauum HaJ COOBITUSIMH, CJI0KEHHE BEPOSTHOCTEH 3
8 | Onmepamuu Hajg COOBITUSIMU: IlepeceueHrue, 0ObeIUHEHUE COOBITHIA, 1
MPOTHUBOMNOJIOKHBIE COOBITHUS
9 | mnarpammsbl Disiepa. @opmyia CI0KEHUSI BEPOSITHOCTEN 1
10 | KonrponbHas pabota Ne2 1
Yci0BHASI BEPOSATHOCTD, /IEPEBO CJOYYaHHOIr0 ONbITa, (hOPMYJIa NMOJIHOM
BEPOSATHOCTH M HE3aBHUCUMOCTb COOBITHI
11 | YcinoBHasi BEpOSITHOCTH 1
12 | YMHOXEHUEBEpOATHOCTEN 1
13 | lepeBo ciay4yailHOr0O SKCIIEPUMEHTA 1
14 | dopmyna mosHOM BeposiTHOCTH. HesaBucumblie coOBITHS 1
15 | dopmysa mosHOM BeposiTHOCTH. HezaBucuMble COOBITHS 1
16 | KonrponbHas pabota Ne3 (Tekymiuii KOHTPOJIb) 1
JJieMeHTbl KOMOMHATOPUKH 4
17 | KomOGuHaTOpHOE NTPABUIIO YMHOKEHUS 1
18 | IlepecraHoBKHU U (hakTOpUan 1
19 | Yucno coueranuil. Tpeyronsuuk Ilackans. @opmysia 6uHoma HproToHa 1
20 | KonrposabHas padota Ned 1
Cepuu nocsie10BaTeIbHbIX MCIIBITAHUM 3
21 | buHapHBIil ciy4aiiHbIM ONBIT (MCIIBITAaHUE), YCIIEX U Heydada. 1
HeszaBucumbie CObITaHUS.
22 CepusiHE3aBUCHMBIX UCOBITaHUI N0 nepBoro ycnexa. Cepust 1
HE3aBHUCHUMBIX UCTIbITAHUN bepHyiu
23 | CepusiHE3aBHCUMBIX UCIIBITAHUN 10 nepBoro ycnexa. Cepust 1
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HE3aBHUCHUMBIX UCHIbITAHUN bepHyum

CiryuaiiHble BeJJMYHHBI M pacnpeaeaeHust

24 | Cny4yaiiHast BeJIMYMHA

25 | PacnpeneneHue BEpoOSITHOCTEN

26 | Jlmarpamma pacrpesiesieHUs

27 | Cymma ¥ IPOU3BEACHUE CITyHYalHBIX BEIUYUH

28 | I[Ipumepsl pacrpeaesieH!id, B TOM YHCJI€ TEOMETPUUECKOe U OMHOMHUAIHLHOE

29 | KonrponbHas pabora No5

O0001IIeHNE M CUCTEMATH3ALMA 3HAHUM

30 | OnucarenpbHass CTATUCTUKA

31 | CiyualiHble ONBITHI U BEPOSITHOCTHU CIyYaHHBIX COOBITHN

32 | Onepanuu HaJl COOBITUSIMU. DJIEMEHTHI KOMOUHATOPUKHU, CEPUU
HE3aBUCHUMBIX HCIIBITAHUH

el el e A N e e e e Y el @)

33 | KontposapHas pabota (IpoMeKyTOUHBIH KOHTPOJIb)

34 | UtoroBblil ypok

NTOI'O

34
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IMOYPOYHOE ITAHUPOBAHUE
K PABOYEN NPOT'PAMME
CPEJHEI'O OBIIET'O OBPA3OBAHUS
10 YYEBHOMY IPEJMETY
«BEPOSITHOCTb U CTATUCTHUKA»
(0a30BbIil ypOBeHb)

11 KUIIACC
Ne Paznen/ Kox-Bo
n/n TeMa ypoka 4acos
IloBTOpEeHuUe, 06001IeHNE U CHCTEMATU3AIUS 3HAHU I 4
1 CrnyyaiiHble ONBITHI U BEPOSTHOCTH CIy4alHBIX COOBITHIM 1
2 | Cepun He3aBHCHMBIX UCIIBITAaHUN. BxoHast tuarnoctudeckas pabora 1
3 | CnydaiiHble BEJIMYUHBI U paCIpeieeHUs] 1
4 | CnyyaiiHble BEJIMUMHBI U pacTipeieIeHUs 1
MaremaTH4ecKoe 0KUAAHHE CITYYAiiHON BeJIMYMHbI 4
5 | Ilpumepsl npUMeHEHUs: MaTEMaTUYECKOTO OKUAAHUS (CTpaxoBaHUE, JOoTepes) 1
6 | MaremaTnueckoe 0’KMJIJaHUE CYMMbI CITy4alHbIX BEJTMYHH 1
7 | MaremaTudeckoe 0)kKHMJIaHuE T€OMETPUUYECKOr0 U OMHOMHUAIBHOTO pacIpe/ieIeHui 1
8 | KonrponpHas pabora Nel 1
JAucnepcust M cTaHAAPTHOE OTKJIOHEHHUE CIIYYAWHOH BeJMYNHbI 4
9 | lucnepcus M CTaHAAPTHOE OTKJIIOHEHUE 1
10 | ucnepcuu TeOMETPHUIECKOTO 1 OMHOMHAIBHOTO pacpeieIeHUs 1
11 | Iucnepcuu TeOMETPHUIECKOTO 1 OMHOMHAIBHOTO pacTpeieICHUs 1
12 | IIpakTrueckas paboTa ¢ HCIIOIB30BAHUEM JIEKTPOHHBIX TAOJIUII 1
3akoH 00JbIIKX YHCe 3
13 | 3akoH 60JbIINX YHCEI 1
14 | BeIOOpOYHBIM METO] MCCIICIOBAHMIA 1
15 | Ilpaktuyeckas paboTa ¢ UCHOJIb30BAHUEM 3JICKTPOHHBIX TAOJIHII. 1
HenpepbiBHbBIE ciyyaiiHble BeJIMYNHBI (PacnpeneieHus) 2
16 | KoHtposibHas paboTa (TeKyIIHii KOHTPOJIb). [I[puMepbl HEMpPEephIBHBIX CITydalHBIX 1
BEJINYUH
17 | @yHKuua MIOTHOCTU pacupeneneHus. PaBHomepHoe pacnpeneneHue u ero 1
CBOMCTBA
HopmasbHoe pacnipeaesieHue 2
18 | 3amaum, npuBOAsIINE K HOpMAJIbHOMY pacnpeneneHnto. OyHKIUs MIIOTHOCTH U 1
CBOWCTBA HOPMAJIBHOT'O paclpeaesICHUs
19 | Ilpaktuyeckas paboTa ¢ UCHOIH30BAHUEM JICKTPOHHBIX TaOJIHII 1
IloBTOpEeHue, 06001IeHNE U CHCTEMATH3AIUS 3HAHNI 16
20 | IIpeacraBneHue NaHHBIX C MOMOIIBIO TAOIHII U AUATPAMM 1
21 | OnucarenpHas CTaTUCTHUKA 1
22 | OnbITH C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMUA COOBITUSIMH 1
23 | BoluncneHnue BeposATHOCTEH COOBITHIA ¢ IpUMEHEHHEM (OPMYI U TpaPuuecKux 1
MeTO0/I0B (KOOpAMHATHAS MpsMasi, IepeBo, Auarpamma Jiinepa)
24 | BeluncneHnue BepOsTHOCTEH COOBITHIA ¢ IpUMEHEHHEM GOpMYI U rpaduuecKux 1
MeTO0/I0B (KOOpAWHATHAS MpsMasi, IepeBo, Auarpamma Jiinepa)
25 | Boluncnenue BepOsSTHOCTEH COOBITHIA ¢ IpUMEHEHHEM (OPMYI U TpaPuUecKux 1

METOJIOB (KOOpAMHATHAS MpsiMasi, IepeBo, Auarpamma Diiepa)
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26 | Beruucnenue BeposATHOCTEH cOOBITUH ¢ TpUMEHEHHEM (HOPMYIT U TpapUUeCcKIX 1
METOJIOB (KOOpAMHATHAs psiMas, JIEpeBo, TuarpaMma Jisepa)

27 | Beruucnenue BeposATHOCTEH cOOBITUH ¢ TpUMeHEeHHEeM (HOPMYIT U TpapuUecKIX 1
METOJIOB (KOOpAMHATHAs psiMasi, IEpeBo, TuarpaMma Jusepa)

28 | CiyualiHble BEJIMYMHBI U PaCIpEEICHNs], MATEMAaTUUECKOE OXKUIaHNE CITydallHON 1
BEJTMYUHBI

29 | CiyualiHble BEJIMYMHBI U PaCIpeleIeHUs], MATEMaTUUECKOE OXKUIaHNE CIlydallHON 1
BEJTMYNHBI

30 | CnyuaiiHble BEIMYUHBI U PACIIPECIICHUsI, MATEMaTUUYECKOE OXKUAAHUE CIIydaliHOM 1
BEJTMYNHBI

31 | CiyualiHble BEJIMYUHBI U PaCIpeIeIeHUs], MATEMaTUUECKOE OXKUIaHNE CIlydallHON 1
BEJTMYUHBI

32 | UtoroBasi KOHTpOJbHAs paboTa

33 | O0oOuieHne 1 cucTeMaTH3alus 3HaHUI

34 | OGoOuieHne U cucTeMaTu3alys 3HaHUi
UTOI'O 34

[Ipn peanmsanum mporpamMmbl BO3MOKHO HCIIOJIB30BAHME CIEAYIOIIHUX AJIEKTPOHHBIX

o0pasoBaTeNbHBIX pecypcoB (B cootBercTBUU C Ilpukazom MunmnpocBemenuss Poccum ot
18.07.2024 N 499 "OO6 yrBepxkacHUN (GeaepaTbHOTO TMEPEYHs DJIEKTPOHHBIX 00pa30BaTEIIbHBIX

pecypcos,

JONYIICHHBIX K MCIIOJIB30BAHHUIO IIPpHU pCaiM3alliid HNMCIOUNIUX TOCYJAapCTBECHHYIO

aKKpEIUTANNI0 00pa30BaTEeNbHBIX MPOTPaMM HAdalIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHEro
obmero oopazoBaHus"):

IlepedeHnb 2JIeKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB (ajee - JOP), 1onylieHHBIX K MCIIOJIb30BAHUIO MIPU peau3anuu

005s13aTeJIbHOI YacTH oﬁmeoﬁpasosaTem)Hoﬁ MnmporpamMmabl CpeaHero 00111er0 06pa3onamm

HaumeHnoBanue KpaTkoe onucanue 31eKTPOHHOTI0 IlpaBoobnanaTenn Knace, nast
3J1€KTPOHHOI' 0 00pa3oBaTeJIbLHOr0 pecypca (BKJI04ast 3J1€eKTPOHHOI' 0 KOTOPOro
00pa30BaTeILHOIO CTPYKTYPY, NPeJMEeTHOE Coep:KaHne H o0pa3oBaTe/ILHOIO pecypca pa3paGoraH
pecypca, cocTaBuTeb MeTa/laHHbIe, 03BOJISIIONIHE OJJTHO3HAYHO (HamMeHOBaHMe 3JIEKTPOHHBI I
(cocTaBHTEIH) HAeHTHGUIUPOBATD 3JIEKTPOHHBIH OPUIMYECKOro JuIa Judo 00pa3oBaTeIbHbII
3JIeKTPOHHOI' 0 o0pa3oBaTe/bHBI pecypc) dbamunus, ums, 0oT4ECTBO pecypc
00pa3oBaTeIbHOI0 (npu HaTU4YNHK) GU3NYECKOTO
pecypca JINLa, KOTOPOMY B
YCTAHOBJIEHHOM
3aKOHOAATEeIbCTBOM
Poccuiickoii ®enepanun
NMopsiAKe MPUHALIEKUT
HCKJII0YHTEIbHOEe MPaBO HA
3JIEKTPOHHBII
o0pa3oBaTeJibHbI pecypc)
D0P: "Anrebpa. 10 xmacc" | YuebHbIf oHnaiH-Kypc mis 10 kacca, 000 "SKmacc" 10

BKJIFOYAIOIINI TEOPETHYECKUE MaTepHaIIbl,
3aJ1aHUS U TECTHI C aBTOMATHUUECKON MPOBEPKON
MPaBHJIBHOTO OTBETA JUIS BCEX Pa3/Ie/ioB
(hemepanpHOI pabodeii mporpaMMEbL. 3agaHus
HarpaBJIeHbl Ha (OPMUPOBAHHUE
HH(OPMAIMOHHBIX KOMITETCHIINH 1 0a30BBIX
3HAHUI B OCHOBHOW 001acTH 00y4eHus, a
TaKKe B CMEKHBIX 00JIACTSX; CIIOCOOHOCTHU K
aHAJN3y U CHHTE3Y, CIIOCOOHOCTH K PELICHUIO
3aj1a4, mpoOiieM, K PUMEHEHUIO 3HAHUN Ha
npakTuke. OCOOCHHOCTD 3a/IaHUH 3aKITI0YAETCs
B HAJIMYUH TCHEPAIINH, TTO3BOJISFOLINX
00panIaThes K yIpa)KHEHUSIM HEOJHOKPATHO, a
TaKKe B HATUYHHU MTOAPOOHOTO OOBSICHEHUS
pelIeHus
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DO0P: "Anrebpa. 11 kmacc”

VYuebHnslit onaliH-Kypce i 11 kimaccea,
BKITIOYAIOIINI TEOPETUIECKHE MaTEPHAIIBI,
3aJIaHus ¥ TECTHI C aBTOMATHIECKOH ITPOBEPKON
MIPaBUIILHOTO OTBETA JUIsl BCEX Pa3ZeiioB
(benepanpHOI pabodeii mporpaMMBbL. 3aTaHus
HATIPaBJICHBI Ha ()OPMHUPOBAHUEC
MH(OPMAIMOHHBIX KOMIIETCHIIUH U 0a30BBIX
3HAHUH B OCHOBHOI 00JIacTH 00yYCHUS, a
TaKKe B CMEKHBIX 00JIaCTSIX; CIOCOOHOCTH K
aHaJIM3Y U CUHTE3Y, CIIOCOOHOCTHU K PEIICHUIO
3a1a4, npodJieM, K IPUMEHEHHIO 3HAaHWH Ha
npakTike. OCOOEHHOCTD 3aJaHUH 3aKITI0YaeTCs
B HAJIMYMM TeHEPaIii, MO3BOJISIONINX
o0pararsest K yrpa)xxHeHusIM HEOJJHOKPATHO, a
TaKKe B HAJIMYUH MOIPOOHOTO OOBSICHEHHST
peleHHus

000 "AKmnmacc"

11

O0P: "T'eomerpus. 10
kacc"

Y4eOnbIil oraitH-kype st 10 kiacca,
BKJTFOUAIOIIHH TEOPETHUESCKHE MaTePHAIBI,
3aJ[aHKs ¥ TECTBI C ABTOMATHUYECKOI MPOBEPKOI
NPaBUILHOTO OTBETA JUIS BCEX Pa3/iesioB
(benepanbHOU paboueii mporpaMMbl. 3a1aHus
HarpasJeHbl Ha (OPMUPOBAHHE
UH(POPMAIMOHHBIX KOMIICTCHIIMIA U 0a30BBIX
3HaHUH B OCHOBHOW 001acTu 00y4eHus, a
TaK)Ke B CMEKHBIX 00TACTSX; CTOCOOHOCTH K
aHANN3y U CHHTE3Y, CIIOCOOHOCTH K PEIICHHIO
3a/1a4, IpoodJieM, K IPUMEHCHHIO 3HAHUH Ha
npaktike. OCOOCHHOCTh 3aJaHui 3aKITF0YAETCS
B HAJIMYMU T€HEPAIid, TO3BOJISIOIINX
o0palaThes K ypaxHeHUsIM HEOJJHOKPATHO, a
TaKKe B HAIMUUH MOJPOOHOTr0 O0BSICHEHHS
pelieHusl

000 "AKmnacc"

10

30P: "Teomerpus. 11
kacc"

VYuebHnblit onstaiiH-kypce s 11 kiacca,
BKJIIOYAIOIIMI TEOPETUUECKUE MAaTepPHaIB,
3aJ1aHUS U TECTHI C aBTOMATUUECKOM IIPOBEPKOI
MPaBHJIBHOTO OTBETA I BCEX Pa3/Ie/ioB
(benepanbHOil paboueil mporpaMmbl. 3a1aHus
HarpaBJIeHbl Ha (OPMUPOBAHNUE
MH(OPMAIIMOHHBIX KOMIIETEHIINH U 0a30BbIX
3HaHHUU B OCHOBHOM 00JacT 00Yy4eHHs, a
TaKKe B CMEKHBIX 00JIaCTAX; CIIOCOOHOCTHU K
aHAJIN3y U CUHTE3Y, CIIOCOOHOCTH K PELICHUIO
3aj7a4, mpo0OieM, K PUMEHSHUIO 3HAHUH Ha
npakTtuke. OCOOEHHOCTh 3a/TaHUH 3aKITI0YAETCs
B HAJIMYUH T'€HEPAIUi, TI03BOJLFOLINX
00pamaThes K ynpaKHEHUSIM HEOJHOKPATHO, a
TaKKe B HATMYNH TOAPOOHOT0 OOBSICHEHUS
penreHns

000 "AKnacc"

11

DOP: "Equubiii
roCy1apCTBEHHBIN K3aMEH
11 xnacc. MaTtemaTtuka"

Marepuaiisl JUIs IIOATOTOBKH K €AUHOMY
TOCYIapCTBEHHOMY 3K3aMeHy 1t 11 kimacca.
[NoxroroBka K 9K3aMeHy MOCTPOCHA B BHIE
TPEHAXEPOB, MOCBAIICHHBIX KAXKIOMY 3aJIaHUIO
9K3aMEHAIIMOHHOW pabOThl, M BKIIIOYACT
TEOPETHYECKUE MaTePHAIIBI, 331aHNSI
MPEITOrOTOBKH, YK3aMEHAIIMOHHBIE 3aJaHHs,
NPUOIIMKEHHBIE 110 COACPIKaHHIO, TEXHUUESCKUM
TpeOOBaHMUAM K 3aITUCH OTBETA U TECTOB C
aBTOMATHYECKOH POBEPKOI OTBETOB.
OcoOeHHOCTh 3a/IaHM 3aKIII0YAESTCS B HATMYUH
reHepanuni, Mo3BOJISIONINX 00paIaThes K
YIpaXHEHUSM HEOJJHOKPATHO, a TAKXKE B
HAJIMYUH OAPOOHOr0 00BSICHEHHS PEIICHHS

000 "AKmacc"

11

S cnam EI'D. Maremarnka

DO0P "4 coam EI'D. Cpenree obmiee

AOQO UsnarenscTBO

10-11
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obpa3oBaHue. Y4eOHBIN MOYIb IO PEIICHUIO
TPYIHBIX 33/IaHUH 110 Y4eOHOMY TIPEIMETY
"Maremaruka (yriyOneHnsiii yposens)". 10-11
kiaccel". AO MsnarensctBo "llpocBenienue"

"TIpocBenienue"

JlomantHue 3a1aHus. DO0P "Iomanraue 3amanus. CpenHee odiiee AO NznarenscTBO 10-11
I'eomerpus obpaszosanue. ['eomerpus”. 10-11 kmacc, AO "[Ipocsemenue"”

MznarenscrBo "lIpocsenienue"
JlomantHue 3a1aHus. DO0P "Ilomanraue 3amanus. CpenHee odriee AO UznarenscTBO 10-11
Adredpa obpasoBanue. Anreopa”. 10-11 kmace. AO "[Ipoceemienue"”

MznarenscrBo "lIpocsenienue"
Tpenaxep "O0xako Tpenaxep "O06nako 3Hanuit". Maremaruka. 10 000 "OwuzukoH JIad" 10
3HaHuil". Matematuka. 10 kinace, OO0 "duszukon JIad"
KJace
Tpenaxep "O01ako Tpenaxep "Obnako 3nanuit". Matematuka. 11 000 "®dwuzukoH JIad" 11
3Hanuii". Matematuka. 11 kiacc, OO0 "dusukon JIad"
KJ1acc
Maremaruka. Anredpa n OO0P ¢ UHTEepaKTUBHBIMU 3aIaHUSIMU 000 "Ckaenr" 10
Hayasia MaTeMaTH4eCKOro pa3paboTaH Jyisi KCHOJIb30BAHUS B YPOUHOH 1
aHanu3a. MIHTepakTUBHbIC BHEYPOUYHOMH JIESATEIBHOCTH B Ka4eCTBE
3ananus. 10 xinace BCIIOMOTaTeIbHBIX MaTepuanos. Kypc

COZIEPIKHT TIOJIHBIH NepedeHb 00yJatonmx

MaTepualioB ISl OCBOCHHS TIPOrPaMMBbI

0a30BOr0 ypOBHsI [10 MaTeMaThKe Kypca

anreOpbl ¥ Havalla MaTeMaTH4eCKOro aHalln3a

10-ro knmacca. DOP npeaHazHaveH Jyist TOMOIIN

B peasiu3aluy 00s3aTeNbHOI YacTH

0011e00pa30BaTeNbHON MPOrpaMMBI
Maremaruka. Anredpa u O0P ¢ UHTEpaKTUBHBIMH 3aJaHUSIMH 000 "Ckaenr" 11
Hayayia MaTeMaTH4eCKOro pa3paboTaH sl MCIIOIb30BAHHS B YPOUHOH U
aHanu3a. MIHTepakTuBHbIC BHEYPOUHOM JICATEIBHOCTH B Ka4eCTBE
3amanus. 11 xmace BCIIOMOTATEIbHBIX MaTepuanon. Kypc

COZICPIKHT TIOJIHBIH NepedeHb 00yJaronumx

MaTepUalioB ISl OCBOCHHS TIPOrPaMMBbI

0a30BOro ypoBHsI [10 MaTeMaTHKe Kypca

anreOpbl ¥ Havalla MaTeMaTH4eCKOro aHalln3a

11-ro xmacca. 0P npegHazHayeH A TIOMOIIN

B peanu3aiuy o0s3aTeIbHON YacTh

0011e00pa30BaTENbHON MPOrPaMMBbI
Matematuka. ['eomerpus. OO0P ¢ HHTepaKTUBHBIMH 3aIaHUSIMH 000 "Ckaenr" 10
WHTepakTUBHBIC 331aHUS. pa3paboTtaH Jyist KCIOJIL30BAHUS B YPOUHOM 1
10 xmace BHEYPOYHOH IEATETHHOCTH B KaUeCTBE

BCIIOMOTaTeIbHBIX MaTepraioB. Kypc

COZIEPIKHT TIOJIHBIH MepedeHb 00yJaonmx

MaTePHAJIOB Ul OCBOCHUSI IIPOTPaAMMBbI

0a30BOr0 ypOBHsI [10 MaTEMaTHKe Kypca

reomerpun 10-To kmacca. DOP npenHazHaveH

JUISl TIOMOIIH B peasiu3aliiuu 00s3aTeIbHON

9acTH 0011e00pa30BaTENbHON MTPOrPaMMBI
Matematuka. ['eomerpus. OO0P ¢ HHTEpaKTUBHBIMH 33 TaHUSIMH 000 "Ckaenr" 11

WHTepakTHBHBIC 331aHUS.
11 xiacc

pa3paboTaH JUIs UCTIONIB30BAHUS B YPOYHOU M
BHEYPOUYHOMH JESATEIILHOCTH B KAYECTBE
BCIIOMOTaTeIbHBIX MaTeprasioB. Kypc
COJICPIKUT TTOJHBIN MepedeHb 00yJaroIHX
MaTepHajoB JUIsi OCBOCHHS IIPOTrPaMMBI
0a30BOr0 YPOBHS IT0 MaTEMaTHKE Kypca
reomerpun 1 1-ro kmacca. DOP npenHazHaveH
JUTS TIOMOILM B pean3ainy 00s3aTenbHON
JacTH 0011e00pa3oBaTeNIbHON MPOrPAMMBI
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