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MHHOACHUTEJIBHAS 3AIIMCKA
OBILLAA XAPAKTEPHUCTHKA YYEBHOI' O IIPEJIMETA CMATEMATHKA»

[Tpumepnast pabGouast mporpamMma 1o ydeOHOMY mpeamery «MaremaTtuka» 0a30BOTO
ypoBHs s oOywaromuxcs 10—11 kmaccoB paspaborana Ha ocHoBe {DenepanibHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3zoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSIBIAEMBIX K MaTeMaTHYeCKOMY 0Opa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBanus. Peamm3anuss mporpaMMbl 00eclieuMBaeT OBJaJCHHE
KITFOYEBBIMH KOMIIETECHIIHSIMH, COCTABJISFOIIUMHU OCHOBY TSt CaMOpa3BUTHUS
U HENpEepbIBHOIO  00pa3oBaHWs, LEJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO H
MIO3HABATEIBHOTO Pa3BUTHS TMUYHOCTH 00YJaIOIIHXCS.

B paboueii mnporpamMme yuTeHbl wuued U mnonoxeHus «KoHmemuumu —pasBUTHSA
MaTteMaTHueckoro obpasoBanusi B Poccuiickoii ®enepanun». B cooTBEeTCTBHM ¢ Ha3BaHHEM
KOHIICTILIUM, MaTeMaTHYecKoe OO0pa30BaHUE JOJDKHO, B YACTHOCTH, MPENOCTABIATH KaXIOMY
oOyyaromemMycss BO3MOYKHOCTh JIOCTHKCHHS YPOBHS MaTeMaTHYeCKUX 3HAHUU, HEOOXOIMMOro
JUIsl lajbHEHIel ycrenHoi XKu3Hu B obmiectBe. FIMEHHO Ha pelieHue 3Toi 3ajaun HaleleHa
npuMepHasi pabodas mporpamMMa 6a30BOT0 YpOBHSL.

B omoxy mmdpoBoii TpaHchopmammu BceX cdep YeTOBEYECKOW JIEATEIIbHOCTH
HEBO3MOKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOH
MOJTOTOBKH. YK€ B IIKOJE€ MaTeMaTHKa CIY)KUT OMOPHBIM MPEIMETOM Il H3YYEHUSI CMEKHBIX
JTUCIUTUIMH, @ B XH3HH TIOCJIE IIKOJBI PeaJbHONH HEOOXOAMMOCTHIO CTAaHOBHUTCS HEMPEPHIBHOE
oOpasoBaHue, 4YTO TPeOyeT MOJTHOLICHHOW 0a30BOil 0011€00pa30BaTEILHON MOATOTOBKHA, B TOM
YHCIeH MaTeMaTH4ecKoid. OTo 0OyCIOBIEHO TeM, 4YTO B HAmIM JHH PACTET YHUCIIO
CHENHATBHOCTEH, CBS3aHHBIX C HEMOCPEJACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: U B cdepe
HSKOHOMHKH, ¥ B OM3HECE, U B TEXHOJOTHMUECKUX 00JACTAX, M JaXKe B T'yMaHUTAPHBIX cdepax.
Takum o0pa3om, Kpyr oOydaromuxcs, s KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM
MPEMETOM, CYIIECTBEHHO PACIIMPSIETCS.

[IpakTryeckas MOJIE3HOCTh MAaTEMAaTHKH O0YCIIOBJICHA TEM, YTO €€ TPEAMETOM SIBIISIOTCS
byHIaMeHTalbHBIE CTPYKTYPBI HAIIEro MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHOIIEHHSI OT MPOCTEUIINX, YCBAaMBAaEMBIX B HEMOCPEJACTBEHHOM OIIBITE, O OCTATOYHO
CJIO’)KHBIX, HEOOXOIMMBIX /ISl Pa3BUTHS HAYYHBIX M TEXHOJOTHUECKUX HIeH .be3 KOHKpeTHBhIX
MaTeMaTHYECKUX 3HAHWK 3aTPYAHEHO TOHUMAaHWE MPHUHIIUIIOB YCTPOWCTBA M HCIIOIB30BAHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE W HMHTEPIPETAlUs pPa3HOOOpPa3HOW COLMAIBHOM,
HIKOHOMHYECKOW, MOTUTHYECKON MH(popMarmu, Manod((eKTruBHa MOBCETHEBHAS MPAKTHUECKAs
NesITebHOCTh. KakoMy 4deloBEeKYy B CBOEH JKHU3HU MPHUXOJUTCS BBIIOJIHATH JIOCTaTOYHO
CIIO)KHBIE PAcu€Thl W COCTABISATh HECIOXKHBIE AITOPUTMBI, HAXOTUTH HYXHBIE (OPMYJIBI U
NPUMEHSTH UX, BIAJIETh MPAKTHUYECKUMH TPUEMAMH T€OMETPUIECKUX U3MEPEHUHN 1 TOCTPOCHUH,
YuTaTh WH()OPMAIMIO, TPEJCTABICHHYIO B BHIY TaONHWIl, IUarpaMM M TrpaduKOB, XUTh B
YCIIOBHSX HEOTPEICIEHHOCTH M IOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYallHBIX COOBITHH.

OIHOBpPEMEHHO c pacupeHremM cdep IIPUMEHEHUS MaTE€MaTHKH
B COBPEMEHHOM 0011ecTBe BCE Oosiee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTHIIb MBIIIICHUS,
MIPOSIBIISTFOIIIUICS B ONPEIEIEHHBIX YMCTBEHHBIX HaBBIKaX. B mporecce n3ydeHus MaTeMaTHKH B
apceHasl TPUEMOB W METOJOB MBIIUICHHS YEJIOBEKa €CTECTBEHHBIM 00pa30oM BKITIOYAIOTCS
WHAYKIUS ¥ AeTyKIus, o000ImIeHne W KOHKPETH3alus, aHallu3 W CHUHTe3, KiIacCHpUKAIUsI U
cucreMarm3anus, adcTparupoBanue W aHajiorus. OOBEKTH MaTEeMaTHYECKUX YMO3AKIIOUSHHIH,



IpaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTHYECKUX ITOCTPOEHHH, CHOCOOCTBYIOT
BbIpabOTKE yMeHHsI (OpPMYIHPOBAaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Bexymas ponb NPUHAIIOKUT MaTeMaTHKE B
(GOpMHpPOBaHUN  AITOPUTMUYECKOH KOMIIOHEHTHI ~MBIIUICHHS M  BOCIUTAHUM  YMEHUH
JIeCTBOBATh 10 3aJaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh HM3BECTHHIE M KOHCTPYHMPOBATH
HOBble. B mpomecce pemeHuss 3amady — OCHOBHOM Y4eOHOW JESTEIBHOCTH Ha ypoKax
MaTeMaTHKH — Pa3BUBAIOTCS TBOPUYECKAs U MPHUKIATHAS] CTOPOHBI MBILIUICHUS.

OOyuenne wmaremaTuke Ja€T BO3MOXKHOCTb pPAa3BUBAaTh Yy Yy4dallUXCs TOYHYIO,
palMOHATBHYIO U HH(POPMATUBHYIO PEeUYb, YMEHUE OTOMpPATh HanOOJIee MOAXOISAIINE S3bIKOBBIC,
CHUMBOJIMYECKHE, TpaUuecKue CpelicTBa JUIS BBIPAKEHUS CYXICHHH W HANIAJHOTO HX
IPEICTaBICHHUS.

Heo0xoauMbiM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS
oOuiee 3HAaKOMCTBO C METOJAaMU IO3HAHUS JIEHCTBUTEIILHOCTH, IPEJICTABICHUE O MpEeIMETe U
METO/Ie MaTEeMaTHKH, €ro0 OTJIMYHS OT METOJOB €CTECTBEHHBIX W TyMAaHHTAapHBIX HAayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTeMAaTUKHU JJIsl peIIeHUs] HAYYHBIX U MPHUKIAIHBIX 33a1ad. Takum
o0pa3om, MaTemaTH4ecKoe o0Opa3oBaHHe BHOCUT CBOW BKJIaJ B (POPMUPOBAHUE OOLIEH KYJIbTYphI
YyeJloBeKa.

W3yueHne MaTreMaTHKH CIIOCOOCTBYET O3CTETHMYECKOMY BOCIHTAaHHIO YeJIOBEKa,
NOHMMAHHWIO KPacoThl W  M3ANIECTBA MAaTEMaTHUECKUX  PACCYKICHHH, BOCIPHITHIO
reOMEeTPUIECKUX (POpM, YCBOCHHUIO UIeH CHMMETPHUH.

EJIN U3BYUEHUA YUEBHOI'O ITIPEAMETA «MATEMATUKA»
[TpuoputeTHpiMu LensiMu OoOyueHust marematuke B 10—I11 kimaccax Ha 0a30BOM ypOBHE
SIBIISTFOTCSL:

1. ¢dopmupoBaHMe ILEHTPAJIBHBIX MAaTEMaTHYECKHUX TOHATHHA  (YUCIO, BEIUYMHA,
reoMeTpuueckas (urypa, TmepeMeHHas, BEpOSTHOCTh, (YHKIHSA), OOECHEeUMBAIOMINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHUs 00YJAIOIINXCS;

2. TIOJBEICHME YYalINXCS HAa JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3U
MaTeMaTHUKH M OKPYXKAIOMIETO0 MHpa, TOHMMaHHE MaTeMaTHKH KaK dYacTh oOmei
KYJIBTYpBI 4E€JIOBEYECTBA;

3. pa3BUTHE MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydUaIlnuXcs, MO3HABATEIbHON
aKTUBHOCTH, WCCJIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHHUS, WHTEpeca K
W3YYEHHUIO MaTEMAaTHKH;

4. ¢dopmupoBaHue  (QPyHKIMOHAIHHOM  MaTeMaTHMUYEeCKOM  TPaMOTHOCTH:  YMEHHs
pacro3HaBaTh MaTeMaTHYECKUE AaCIEKThl B PEAbHBIX XKU3HEHHBIX CUTYaIUsIX W TIPH
W3YYEHUH  JPYyruxX  y4eOHBIX  TPEIMETOB,  TPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (QOpMyIUpoOBaTh WX Ha s3BIKE MaTeMaTHKH M  CO3/1aBaTh
MaTeMaTHYeCKHe MOJICNH, TPHUMEHATh OCBOSHHBIH MaTeMaTHYECKWH ammapar s
pelIeHHs] TPAKTUKO -OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh M OICHUBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU cOoAepKaHus Kypca mateMatuku B 10—11 kmaccax: «Hucna u
BBIYHCIICHUS», «AnTeOpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBAY),
«Hauana matemaTuueckoro ananuzay, «I'eomerpusi» («I'eomerpuueckue Gurypsl 1 ux



cBoiicTBa», «M3MepeHne reoMeTpuueckuxX BEIUYMHY»), «BeposTHOCTh M cTatucTHKa» JlaHHBIE
JIMHUAW Pa3BUBAIOTCA MApaJUICIbHO, KAXK/asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBUCUMO OJIHA OT JIPyroi, a B TECHOM KOHTAKTE U B3aUMOJCHCTBHH.

Kpome 3TOro, mx oOBeIMHSET JOrMYECKas COCTABJISIOIAs, TPAJUIMOHHO HpPUCYIIAs
MaTe€MaTUKEe U IPOHU3BIBAIONIAS BCE MAaTEMAaTHYECKHE KYpPChbl U COIEPIKATEIbHBIC JIMHUU.
ChopmynupoBannoe B DepeparbHOM TOCYIAPCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpeaHero obmiero oOpa3zoBaHMs TpeOOBaHHME  «BIAJACHHE METOJAMHU  JIOKAa3aTeJbCTB,
ITOPUTMAMH pEIICHUs 3a7ady; yMeHUe (OPMYJIHPOBATH OINpPENENICHUsl, aKCUOMBI U TEOPEMBI,
IIPUMEHSATH UX, IPOBOJUTH JI0OKA3aTEIbHBIE PACCYKACHUS B XO€E PELICHUs 3a1a4» OTHOCUTCS KO
BCEM KypcaMm, a (OpMHUPOBAHUE JIOTUYECKUX YMEHUH pacrpeensercs 0 BCeM rojaM 00y4eHus
Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus.

MECTO YYEBHOI'O IIPEJIMETA «<MATEMATHUKA» B YHEBHOM
IIJTAHE.

B cootBercTBUU ¢ DenepantbHBIM roCcy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpeaHero o0Imiero o0pa3oBaHMs MaTEMAaTHKA SBJSIETCS 0053aTEIbHBIM IPEAMETOM Ha TAHHOM
ypoBHe o0pa3oBanusi. Hactosimieir mpuMepHoi pabouei mporpaMMoi mpeaycMaTpuBaeTcst
u3ydeHue yuyeOHoro npenmMera «MatemaTHKa» B paMKax TpEX yueOHBIX KypcoB: «Anredpa u
Hayajia MaTeMaTH4YeCcKoro anainuzay, «I'eomerpus», «BeposSTHOCTb U CTATUCTUKAY.
®opMupoBaHuE JIOTHYECKUX YMEHUH OCYILECTBIISETCS Ha IPOTSKEHUH BCEX JIET 00yueHUs B
CTapuIe 1IKOJIE, a 3JIEMEHTHI JJOTUKU BKIIIOYAIOTCS B COJIEP’KaHUE BCEX HA3BaHHbBIX BBIIIIE
KYpPCOB.

B yuebnoM mnane Ha uzydeHue matematuku B 10—11 knaccax oTBoAUTCS S yueOHBIX
YacoB B HEJIEIIO B TEUCHHE KaXI0TO roja o0y4eHusi, Bcero 350 yueOHbIX 4acoB.
Temaruueckoe njIaHUpOBaHUE YUEOHBIX KYPCOB U PEKOMEHIyEMOE pacipeieseHue yueOHoro
BPEMEHH ISl U3yUEHUS OTAENIbHBIX TEM, NPEAJIOKEHHBIE B HACTOSILEH IporpaMMe, HaJlo
paccMmaTpuBaTh Kak IPUMEPHbBIE OPUEHTHUPBI B TOMOIIb COCTaBUTEIO aBTOPCKON padoueit
IIPOrpaMMBbI U MIPEK/E BCEro YUUTeI0 ABTOp paboueil mporpaMMBbl BIPaBe yBEIUYUTh WU
YMEHBIIUTh MPEJIOKEHHOE YUCIIO YU€OHBIX YacOB Ha TEMY, YTOOBI yIIIyOUThCS B TEMATHUKY,
3aMHTEPECOBABIIYIO O0YUAIOIIUXCs, WM HAIIPaBUTh YCHIINS Ha MIPEO0ICHHUE 3aTPyIHEHUI.
JlonmycTumo Takxke JI0OKaJlbHOE TiepepacrpeiesieHue U IepecTaHOBKa 3JIEMEHTOB COJIEpKaHus
Kypca BHYTpHU JaHHOT'O Kjacca.

KonnuecTBo npoBepouHbIX paboT (TeMaTUUECKU U UTOTOBBI KOHTPOJIb KauecTBa
YCBOEHUS yUeOHOTO MaTepuaia) U UX TUM (CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI)
OCTal0TCs Ha YCMOTPEHUE YUUTEIIS.

EnMHCTBEHHBIM, HO IPUHIIUIINAIIBHO BaXKHBIM KPUTEPHUEM, SBIISETCS JOCTH)KEHHUE PE3yIbTaTOB
00y4eHus1, yKa3aHHBIX B HACTOSIIEH ITpOrpaMMe.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«MATEMATHUKA»
OcBoenue yuebHOro npeamera «MaremaTHKa» TOJDKHO 00ecrieunBaTh TOCTHKEHNE Ha YPOBHE
cpeHero odmiero 06pa3oBaHus ClIeIYIOIIMX JUYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTpaMMbl yueOHOTo mpenamMera «MaTemMaTrkay
XapaKTEePU3YIOTCS:
I'paxknanckoe BocnuTanue:
c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON TTO3UIMH 00YJArOIIET0Cs, KaK aKTUBHOTO W OTBETCTBEHHOT'O
YJIeHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3TTUYHBIX CTPYKTYP, SBJICHHM, IPOLIEAYP IPAKIAHCKOTO 00IIecTBa
(BBIOOPBI, OTIPOCHI | TP ), yMEHHEM B3aMMOJICHCTBOBATH C COLMATBHBIMUA HHCTUTYTAMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HA3HAYCHHUEM.
IlaTpuoTHyeckoe BocIUTAHKE:

c(OPMHPOBAHHOCTBIO POCCUICKOM IPayKAaHCKON NICHTUYHOCTH, YBAXKECHHUS K IPOILIOMY U
HACTOAILIEMY POCCUMCKON MATEMATHUKHU, HIEHHOCTHBIM OTHOLLIEHUEM K JIOCTHKEHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCUMCKON MAaTEMATUYECKON LIKOJIbI, K HCIIOJIb30BAHUIO 3THX JIOCTUKECHHUH B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
OCO3HAHUEM JYXOBHBIX LICHHOCTEH POCCUHCKOTO HApOa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO MTOBE/ICHHUS, CBI3aHHOTO C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U JESTEIHHOCTHIO YUEHOTO; OCO3HAHUEM
JUYHOTO BKJIAJa B TOCTPOCHUE YCTOMYUBOTO OYIyIIEro

JcTeTHYeCKoe BOCIIUTAHUE:
ACTETUYECKHUM OTHOILIEHUEM K MUPY, BKIIIOUAst 3CTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHUI; BOCTIPUUMUYUBOCTHIO K MATEMATUYECKUM aCTIEKTaM
Pa3JIMYHBIX BUIOB UCKYCCTBA

Du3uyecKoe BOCIUTAHHE:
c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHSITH MAaTEMAaTUYECKUE 3HAHUSI B UHTEpEcax 3JJ0POBOTO 1
0e30macHOro 00pa3a JKU3HH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO (310pOBOE
NYMTaHue, COaATaHCUPOBAHHBIN PEKUM 3aHSATUHN U OTIBIXA, PETYIsIpHAs (U3HUecKasi akTUBHOCTb ),
(U3UYECKOTO COBEPIIIEHCTBOBAHMS, IPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHON
JIEATEIIbHOCTHIO

TpynoBoe Bociuranue:
TOTOBHOCTBIO K TPY/Y, OCO3HAHHUEM LIEHHOCTH TPYAO0JII00US; MHTEPECOM K Pa3InYHbIM chepam
PO eCCUOHAIBHON JEATEHHOCTH, CBI3aHHBIM C MATEMATUKON U €€ IPUIIOKEHUSIMH, YMEHUEM
coBepuIaTh OCO3HAHHBIN BBIOOp OyAyLIel npodeccun U peaan3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE IJIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO K MAaTEMAaTHYECKOMY
00pa3oBaHMIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUHU BCEH KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MATEMAaTHUYECKOW HAPaBIEHHOCTH

IK0JI0TNYeCKOe BOCIIUTAHME:
c(hOpMUPOBAHHOCTHIO IKOJIOTHIECKOMN KYJIbTYPhI, IOHUMAaHUEM BJIMSIHUS COITMATBHO-
-3KOHOMHUYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOJTHON U COLIMATBHON CPEbl, 0COZHAHUEM
100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM; OpUeHTallel Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUH JIUTs PEIICHUS 3a71a4 B 00JIaCTH OKPYXKAIOIEH Cpe/Ibl, TIIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX TIOCIIEJCTBUN JJIsI OKPYKAIOIEH CpeIbl

HeHHOCTI/l HAYYHOI'O IMO3HAHMUA:



c(OpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIIECTBEHHOW MPAKTUKU, TOHUMAHUEM MaTeMaTUYeCcKol HayKu Kak c(epsbl
4eJI0BEUYECKOM AESITEIbHOCTH, TANOB €€ pa3BUTHS U 3HAYUMOCTHU JJIs1 Pa3BUTHUS
LMBUJIN3AL1H; OBJIQJICHUEM S3bIKOM MaTeMAaTUKH U MAaTEMaTHUECKOM KyJIbTYypOi KaK CpeJCTBOM
MIO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH IPOEKTHYIO U MCCIIEN0BATENbCKYIO 1EATENBHOCTh
WHAUBUIYaAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
MertarnpeMeTHbIE Pe3yIbTaThl OCBOSHHS TPOrPaMMbI Y4€OHOTO
npenmera «MaTemaThkay XapakTepU3yOTCs OBJIaJCHUEM YHUBEPCAIbHBIMU [103HABATEIbHBIMU
JEHCTBUSAMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMH, YHUBEPCATbHBIMU
PEryJIATUBHBIMU I€HCTBUSMHU.

1) YHuBepcanabHble MO3HABATEIbHBIE ICHCTBUA, 00ecTIednBa0T (hOpMUPOBaAHHE OA30BBIX
KOTHUTHBHBIX IIPOIIECCOB 00yUarONIMXCs (OCBOSHHE METOA0B MTO3HAHUS OKPYKAIOIIETO MUPA;
HNPUMEHEHHE JIOTHUECKHX, UCCIIEIOBATEIILCKUX OIepannii, yMeHHid padoTaTh ¢ HHPpOpMAIIHEH).

Ba3oBble joruyeckue aeiicrBus:

1. BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMATUYECKUX OOBEKTOB,
MOHSITUN, OTHOIIEHUN MEXy MOHATUAMU; (OPMYJINPOBATH ONPECIICHUS TOHITHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS [ 0000IICHUS 1
CPaBHEHMUSI, KpUTEPUU ITPOBOAUMOI0 aHAJIN3a;

2. BOCIPHHHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CYKICHHS:

YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

3. BBIIBIIITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H

U IIPOTUBOpEYHs B (paKTax, JAHHBIX, HAOJIOJCHUSAX U YTBEP)KJICHUSAX; IpeJiaraTh
KPUTEPUU IS BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

4. nenatb BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, I€AYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

5. MPOBOJUTH CAMOCTOSTENBHO JOKA3aTEeIbCTBA MATEMATUUECKUX
YTBEPAKACHUM (IIpsIMbIE U OT MPOTUBHOTO), BBICTpauBaTh apryMEeHTAIIUIO, TIPUBOINUTH

IPUMEpPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBObI;

6. BBIOMpATH CIIOCOO penieHus yueOHO 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB)

Bba3oBble uccienoBarebckue 1eCTBUA:
1. wucnonp30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKIUII HHCTPYMEHT
MO3HaHU; GOPMYIUPOBATH BOIPOCH], GUKCHUPYIOLINE IPOTUBOPEUHE, IPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBAThH TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

2. TIPOBOJUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAaHHE TI0
YCTaHOBJIEHHIO OCOOEHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJIeHHUsI, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBJICHUSMH, IPOIIECCAMU;

3. caMOoCTOATEIbHO (HOPMYITHPOBATH OOOOIICHUS U BBIBOIBI ITO PE3YJIbTaTaM
MPOBEAEHHOTO HA0III0IEHNS, UCCIIE0OBAHNUS, OLICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



4. TpPOrHO3UpPOBaTH BO3MOKHOE Pa3BUTHE MIPOLIECCA, & TAKKE BBIABUTATH MIPEATIONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX

Pabora ¢ unopmanmeii:

1. BBIABIATH JeUUIUTHI MHPOPMALIMH, TAHHBIX, HEOOXOJUMBIX IJIsi OTBETA HA BOIIPOC U
JUIsl pELICHUs 3a1auH;

2. BBIOMpaTh MH()OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATH,
CHCTEMaTH3HPOBATh U MHTEPIIPETUPOBATH HH(POPMALIHUIO PA3INYHBIX BUIOB U (HhopM
IIPEJICTaBICHHUS;

3. CTPYKTYpHUpOBaTh HH(POPMAIHUIO, IPEJICTABIAT €€ B pa3IMUHBIX (opMax,
WITIOCTPUPOBATh IpaMuecKy; OLEHUBATH HA/I&KHOCTh HH(POPMALIUH 110
CaMOCTOSITENIEHO C(OPMYITHUPOBAHHBIM KPUTEPHIM

2) YHuBepca/lbHble KOMMYHHKAaTHBHBIE eiicTBUSl, 00ecTIednBalOT C(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB OOYUYAIOIIUXCSI.
OO0wmenue:

1. BocmpuHUMATh U GOPMYIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHAMU U LEISIMH
0OLIeHMSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTAX,1aBaTh MOSICHEHUSI 110 XO/1y PELICHUs 3a/1a4l, KOMMEHTUPOBATh
IIOJIyYEHHBIA pE3yibTarT;

2. B X0je 00CYXIIEHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 0OCYXK/IaeMOW TEMBI, TPOOIIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh W€, HALIEJICHHbIE HAa IOMCK PELLIEHUS; COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXKJACHUSIMH IPYTUX YYACTHUKOB JIMaora, 0OHapyXUBaTh Pa3Inuue U
CXO/ICTBO IMO3UIIMIA; B KOPPEKTHOU (hopMe popMyIHpOoBaTh pa3HOTIIACHS, CBOH
BO3PaKEHUS;

3. TpEeACTaBIATH Pe3yabTAaThl PEIICHHS 331a4H, SKCIIEPUMEHTA, UCCIICTOBAHMS, TIPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (hOPMAT BBICTYIUIEHUS C YYETOM 3a]1ad NIPE3EHTALUU U
0COOEHHOCTEHN ayaAuTOpUn

CoTpyaHuuecTBo:

1. noHMMATh M UCHOIB30BATh MPEUMYILIECTBA KOMAHIHOW U MHAMBUAYAJIbHON pabOThI IPU
pelieHny yueOHbIX 33/1a4; IPUHUMATh 1eJIb COBMECTHON AESITEIbHOCTH, INIAHUPOBATh
OpraHM3aI1I0 COBMECTHOM paboThl, pacrpeaensaTh BUIAbl padoT, JOroBapuBaThCs,
00CyX1aTh MPOIECC U PE3yJbTaT paboThl; 0000111aTh MHEHHS HECKOIBKUX JIFOICH;

2. y4acTBOBATh B IPYMIOBHIX (popmax paboThl (00CYykIeHUs, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMBI» U UHBIE); BBIMOIHITH CBOIO YacTh paOdOThl U KOOPJMHUPOBATH CBOU JACHCTBHUS C
JpYTMMHU WI€HaMU KOMaH/Ibl; OLIEHWBATh KAYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT O
KpUTEpUSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS

3) YuuBepcajibHbIe peryJIsiTUBHbIE 1€ CTBUSI, 00CTICYMBAIOT (OPMUPOBAHHUE

CMBICJIOBBIX YCTAHOBOK U ’KM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuszauus:

1. cocraBusATh IUIaH, AITOPUTM PEICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMN, apI'yMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PELICHHUH ¢ yU€TOM HOBOM MHQOpMAIHH

CaMOKOHTpOIIB:
2. BIIaJeTh HAaBBIKAMU TI03HABATEILHOW Pe(ICKCHH KaK OCO3HAHUS COBEPIIACMbIX

JIEWCTBUM W MBICTUTEIIBHBIX TIPOIECCOB, MX PE3YIHTATOB; BIAJIETh CIIOCOOAMM



CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIBTATA PELICHUSI MAaTEMAaTUYECKON
3a/1a4u;

3. TpeaBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH 3a/1a41, BHOCUTD
KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAlIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

4. oueHuBaTh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBSACHATH IPUYUHBI
JOCTHKEHUS MITH HEAOCTIKEHHSI Pe3yIbTaTOB JIEATENbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHbie pe3ynbraThl ocBoeHus [IpumMepHoii paboueil mporpaMmbl IO MaTeMaTHKE
IPEeJCTaBJICHbI 110 ToJjaM 00y4eHUs B paMKaX OTJEIbHBIX KYPCOB B COOTBETCTBYIOIIHMX pa3/iesiax
Hacrosuiei IIporpamMmsl.

PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA«AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
Kypc «Anrebpa n Hayajia MaTeMaTHYeCKOTO aHAIN3ay SIBJISETCS
OJIHUM U3 HauboJsiee 3HaUMMBbIX B IPOrpaMMe CTapIIeH LIKOJIbI, [IOCKOJIbKY, C OJHOW CTOPOHBI,
OH o0ecrieuynBaeT HHCTPYMEHTAIBHYIO 0a3y ISl H3yUEeHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB,
a ¢ Ipyroil CTOPOHbI, POPMHUPYET JOTUUECKOE U aOCTPAKTHOE MBIIIIEHUE YYaIIUXCsl Ha YPOBHE,
HEOOXOIMMOM JJIsl OCBOCHHUS KYpCOB HH(POPMATHUKH, OOIIECTBO3SHAHNUS, HCTOPHH, CIIOBECHOCTH
B pamkax aHHOro Kypca ydaiiuecs: OBJ1aJieBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaYyKH,
KoTopasi GopMyJIMpYyET CBOU JOCTUKEHUSI B MaTEMATUUYECKOMN popme.
Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAJIN3a 3aKJIa/IBIBAET OCHOBY JJISl YCHIETITHOTO
OBJIaJICHUS 3aKOHAMU (PU3UKU, XUMUU, OMOJIOTHH, TOHUMAaHNS OCHOBHBIX TE€HACHIIUN
HSKOHOMHUKH U OOILIECTBEHHOMN KU3HU, I03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U (POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX B [IOBCEHEBHON KU3HU
B Toxxe Bpems oBnazieHre aOCTPAKTHBIMH U JIOTUYECKH CTPOTMMH MaTeMaTHYECKUMU
KOHCTPYKIHUSIMU Pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, 000OCHOBBIBaTh UCTUHHOCTh
YTBEPAKACHMSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3all1io, abCcTparupoBaHue U aHAJIOTHIO,
dbopMupyeT KpeaTuBHOE U KPUTUUYECKOE MbIIIeHHe B xoze n3yuenus aareopbl
Y HayaJ MaTeMaTU4eCKOro aHalMu3a B cTapIliel HIKoJIe yJyalinuecs
MOJIy4alOT HOBBIN OMBIT PEIICHUs TPUKIAIHBIX 33/]a4, CAMOCTOSITEIbHOTO MTOCTPOEHUS
MaTeMaTUYECKUX MOJIENIeN PeabHbIX CUTYalluil M UHTEPIPETAI[H ITOJTYYEHHbIX PEIleHUH,
3HAKOMSITCSI C TPUMEpPaAMHU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U B UCKYCCTBE,
C BBIJAIOUIMMUCS MATEMAaTUYECKUMHU OTKPBITUSMHU U UX aBTOPaMHU.

Kypc obnagaer 3HauuTEIbHBIM BOCIIUTATENIbHBIM ITOTEHIHAIIOM,
KOTOpBIN peanu3yeTcs Kak yepe3 yueOHbI MaTepua, cnocoOCTByomuil ((OpMUPOBAHUIO
HAay4YHOT'O MUPOBO33PEHHsI, TAK U Yepe3 crnenupuKy yueOHOH AesITeIbHOCTH, TpeOyromen
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH, IMPOJIOJKUTENbHON KOHLIEHTPAllui BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJY4YEHHBIHN pe3ynbTar.

B ocHoBe MeTonku 00ydyeHust anredpe u HauajgaM MaTeMaTHYeCKOro aHaIu3a JIEKUT

JeSTeIbHOCTHBIN PUHLUIT O0y4EHUSI.



B cTpykType Kypca «Anredpa u Hayajaa MaTeMaTHYeCKOr0 AaHAJIHU32» MOXKHO
BBIJICJIUTH CIEAYIOIINE COAEPKATEIBHO-METOAUUECKUE JINHUU: «HUKCIIa U BBIYUCIICHUS»,
«DyHkunu U rpadukny», «YpaBHEHUs U HEPABEHCTBAY, «Hadana MaTeMaTH4eCKOTO aHAIN3ay,
«MHoOecTBa U JI0THKa» Bce OCHOBHBIE COEPKATENBHO-METOANYECKUE JIMHUU U3Y4alOTCs Ha
NPOTSDKEHUH JIBYX JIET 00yUeHHs B cTaplIel MIKOoJe, ECTECTBEHHO JOMOIHAL APYT Apyra u
IIOCTEIICHHO HACBHILIAsICh HOBBIMU TEMaMU U paszesiaMu. MOXKHO C YBEpEHHOCTBIO CKa3aTh, YTO
JAHHBIA KypC SBJIIETCS HHTEIPATHUBHBIM, TOCKOJIBKY OOBEIUHSIET B ce0e co/iepikaHue
HECKOJIbKMX MaTeMaTHYECKUX JUCHUIUIMH: alre0pa, TPUTOHOMETPHS, MAaTeMAaTHUEeCKUN aHAIIU3,
TEOPHsI MHOKECTB U Jp. [1o Mepe TOoro Kak ydamuecs OBJaIeBaloT BcE O0see MUPOKUM
MaTeMaTHYECKUM armapaToM, y HUX MOCIeI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTH MATEMATUYECKYIO MOJIEIIb PEAIBHOW CUTYalluH, IPUMEHATh 3HAHUS,
MOJIy4YEeHHBIE B Kypce «AnreOpa 1 Hauaia MaTeMaTHYECKOTO aHAIIM3ay, JJISl PEIICHUs
CaMOCTOSITENILHO C(OPMYITUPOBAHHON MaTEMAaTUYECKOH 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3ysbTaT

CopepxarenbHo-MeToIMYecKast JIMHUA «HKciia U BBIYUCIICHUS» 3aBEpILacT
(opMHpOBaHKE HABBIKOB MCIIOJIb30BAHMSI IEHCTBUTENIBHBIX YHCEIl, KOTOPOE ObUIO HAaYaToO B
OCHOBHOM 1mIKouie B crapiieii mkosie ocoboe BHUMaHue yensieTcst GopMUpOBaHUIO POYHBIX
BBIYUCITUTEILHBIX HABBIKOB, BKJIFOUAIOIINX B C€0s HCIIOIB30BAHNUE PA3IUYHBIX (POPM 3aInCH
JICHCTBUTEIILHOTO YUCIIA, YMEHUE PALIMOHAIIBHO BBIIOJIHATH IEHCTBUS C HUMHU, JI€]IaTh
IPUKUJIKY, OLIEHUBAThH pe3yapTaT. OOyuarouecs noay4yaroT HaBbIKH MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJTHEHUSI ICHCTBUH C YUCIIaMHU, 3alTMCAaHHBIMU B CTaHIAPTHOH (opMme,
HCITOJIb30BAaHUsl MATEMATHYECKUX KOHCTAHT, OLIECHUBAHUS YHCIIOBBIX BBIPAKCHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUH BCErO O0yUYSHHS B
CTapIlel KOJE, IOCKOJIBKY B KaXKJI0M pa3Jielie MPOorpaMMbl IIPELYCMOTPEHO PELICHUE
COOTBETCTBYIOIIMX 3a/1a4. Y Yalluecs OBJIAJEBAIOT PA3IMYHBIMU METOIAMH PELICHUS
LEJIbIX, PAllMOHAIBHBIX, UPPALIUOHATIBHBIX, I0KA3aTEIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHH, HEPABEHCTB U UX cucTeM [lonmydeHHble yMeHus
UCIOJIb3YIOTCS IIPU UCCIIETOBAaHUM (PYHKIINN C TIOMOILBIO POU3BOIHOM, PEIIEHNU TIPUKIIATHBIX
3a/1a4 U 3a/1a4 Ha HaXO0X/I€HWEe HauOOIbIINX U HAUMEHBIINX 3HAaUeHUN QyHKIuu .J{aHHas
coJiepKaTenbHasl TUHUS BKIIOYAeT B ce0sl Takke GopMHUpOBaHHE YMEHHM BBIIIOIHATH PACUETHI
1o (opmyrnam, mpeodpa3oBaHUs LIEIbIX, PAIUOHATIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUI, COAEpKAIUX CTEIIEHU U JIOTapU(PMBI.
bnaropaps uzydenuio anredOpanyeckoro Mmarepuaia MpouCcXoIuT JajbHelee pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIICHUS yJaIlluXcs, QOPMUPYIOTCS HABBIKU
JEAYKTUBHBIX PacCyXJI€HUH, pabOThl C CHMBOJIbHBIMU (pOpMaMHU, MPEICTABICHUS
3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJI€ PaBEHCTB U HEpaBeHCTB. AnreOpa npeajiaraer
3¢ (eKTUBHBIE HHCTPYMEHTHI JUJIsl pEIISHUs] TPAKTUUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4,
HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOYKHOCTH KAaK SI3bIKA HAYKH
CopepxarenbHo-MeTonnueckas TMHUA «DyHKINN U TpaduKU» TECHO MEPEIUIeTaeTcs C IPYyruMu
JMHUSAMH KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MTOCIEN0BATEIbHOCTD U3YUEHUS
Marepuana.

W3ydeHue cTeneHHOM, MoKa3aTelbHOM, JorapuMuueckoil ¥ TPUrOHOMETPUUECKUX
(GyHKIMH, UX CBOWCTB U rpaMKOB, UCIOIb30BaHUE (PYHKUUN AJIs peleHus 3a7a4 U3 Apyrux

y‘-Ie6HI)IX IpeaIMETOB U peaJIBHOfI JKN3HHU TECHO CBA3aHO KaK ¢ MAaTEMAaTUYCCKUM aHAJIM30M, TaK U



C peleHNeM ypaBHEHH U HepaBeHCTB. [Ipu 3ToM 00JIbI10e BHUMAHUE YICTIsAETCS
(opMHpPOBaHUIO YMEHUS BBIPAXKATh (HOPMYyJIaMH 3aBUCUMOCTH MEXAY Pa3IHuHBIMU
BEJIMYMHAMU, HUCCIIEJIOBATH TIOTY4YEeHHBIC (QYHKIUHU, CTPOUTH UX rpaduku. Marepuan 3Toi
CoJIepKaTeIbHOM JIMHUY HAllEJIEH Ha pa3BUTHE YMEHUM U HABBIKOB, MIO3BOJISIONINX BbIpaXaTh
3aBHCUMOCTH MEX/1y BETUYMHAMH B PA3JINYHON (hopMe: aHATUTUIECKOH, rpaduuecKoi u
cioBecHO. Ero n3ydenue crnocoO6CTByeT pa3BUTHIO AITOPUTMUYECKOTO MBIIICHHS,
CIIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3AIlUHU, UCIIOIH30BAHUIO aHAJIOTHH.

CopnepxarenpHas 1uHUA «Hauyana MaTeMaTH4ECKOIO aHAJIN3a» [TO3BOJISIET
CYILIECTBEHHO PACILIMPUTH KPYT KaK MAaTEMaTUYECKUX, TaK U IPUKIIAIHBIX 3a1a4, TOCTYIHBIX
00y4aromuMcsi, y KOTOPBIX MOSBISIETCS BO3MOKHOCTD UCCIIEIOBATh U CTPOUTH TpadpuKu
byHKUIMH, OnpeaenaTh UX HauOOJIbIINE U HAUMEHBIINE 3HAYCHHSI, BEIYUCIATH IO U GUryp u
00BEMBI TeJI, HAXOJUTh CKOPOCTU U YCKOPEHHUS IpolieccoB JlaHHas colepkaTenbHast JUHUS
OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUSI MaTEMaTUUECKUX MOJIENIEH peaIbHbIX CUTYalUH,
HAXO0X/IEHNS HAWIYYIlIEero peleH!s B IPUKIAAHbIX, B TOM YUCIIE€ COLIMAIbHO-I)KOHOMUYECKUX,
3a/1a4aX 3HAKOMCTBO C OCHOBAaMM MaT€MaTH4YECKOI0 aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-TIOTHYECKOTO M KPEATHBHOTO MBIIICHHS, (HOPMUPOBAHHUIO YMEHUH
pacrno3HaBaTh IPOSIBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe, TEXHUKE U uckyccTBe OOyuaronuecs
Y3HAIOT O BBIAAIOIINUXCS PE3ybTaTax, MOJTYYEHHbBIX B X0/I€ Pa3BUTHS MATEMaTUKU KaK HAyKH, U
UX aBTOpPAX.

ConepxarenbHO-MeTOANYECKAs JIMHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM TEOPUHM MHOKECTB . TeopeTUKO-MHOKECTBEHHBIE NIPEACTAaBIECHUS IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTeéMaTUuKU U IpeylaraloT Hauboiee yHUBEpCalIbHbIN S3bIK, 00BEANHSIOIINN
BCE pa3/ieibl MAaTEMATUKU U €€ MIPUIJIOKEHNI, OHU CBS3bIBAIOT Pa3Hble MaTeMaTHUECKHE
JUCLUIUIMHBI B euHOE 1enoe. [1oaToMy BaxkKHO 1aTh BO3MOXKHOCTD IIKOJIBHUKY TOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MaTEMaTUKHU U MCIOJIb30BaTh €ro JUIs
BBIPAXEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTH4YECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYECKOT0 MOJIEIMPOBAHUS, KOTOPbIE MPU3BaHbl CPOPMUPOBATH HABBIKU MOCTPOEHUS
MoJieJIel pealIbHbIX CUTYallui, HCCIEA0BaHUs ITUX MOJIETEeN ¢ MOMOIIBIO anmapaTa anreopsl 1
MaTeMaTUYECKOT0 aHaJln3a U UHTEPIIPETALNN OJyYEeHHBIX pe3ynbTaToB .Takue 3a1aHus
BILJIETEHBI B KX/IbIil U3 pa3/ieloB IPOrpaMMBbI, TOCKOJIbKY BECh MaTepua Kypca
HIMPOKO MUCIIONIBb3YETCS JIsl PeleHUs MPUKIAIHbIX 3a1a4. [Ipu pereHnn peanbHbIX
MPAKTUYECKHX 3ajlayd yJyallrecs pa3BUBalOT HaOII0JaTeIbHOCTh, YMEHNE HAXOUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BaTh aHAJIOTHI0, 000011aTh U KOHKPETU3UPOBATh
npobsieMy. JlesTenbHOCTh 0 (OPMUPOBAHNIO HABBIKOB PEILIEHUS MPUKIIAAHBIX 3a/1a4
OpraHM3yeTcsl B IPOLECCe U3yUEHUs BCEX TeM Kypca «Anredpa U Hayajla MaTeMaTHYeCKOro
aHaJIN3a»

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yue6HOMY miany B 10—11 knaccax u3yudaercst yueOHbI Kype «Anredpa 1 Havasa
MaTeMaTHYECKOT0 aHalln3a», KOTOPbII BKIIOYAET B ce0sl CIEAYIOLINEe OCHOBHBIE pa3/iesbl
conepkanusi: «Hucna u BEIYUCIECHUS», «YPaBHEHUS U HEPABEHCTBA», «DYHKIUU U rpaduKmy,
«Hauana MmatemaTiueckoro aHanuza» u «MHOXKeCTBa U JIOTHKa
B yuebHOM M1aHe Ha U3ydeHHe Kypca anredpbl U Hadall MaTeMaTUYeCKOro aHallu3a OTBOIUTCS
He MeHee 2 yueOHBIX YacoB B Henento B 10 kiacce u He MeHee 3 yueOHBIX YacOB B HEJICITIO



B 11 xacce, Bcero 3a Ba roga o0y4deHus — He MeHee 175 yueOHbIX

JacoB

NJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATBI OCBOEHUA INPUMEPHOM
PABOYEM TPOI'PAMMBI KYPCA

(II0 TOJJAM OBYYEHMUS)

OcBoeHue yaeOHOro Kypca «Anredpa 1 Hadalla MaTeMaTHYECKOTO aHAIIN3a» Ha yPOBHE

cpeaHero o0Iero o0pa3oBaHus JOHKHO 00€CIeUnBaTh TOCTHKECHUE CIEAYIOMINX MPEIMETHBIX

00pa30BaTeNbHbIX PE3YIbTATOB:

10 kiaace

Yucna ¥ BEIUUCIIEHUS

OnepupoBarh NOHATUAMU: PALMOHAIBHOE U AEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAs IPOOB, MPOLIEHTHI

BrimonsATe apupMeTHyecKre onepannu ¢ palMoHaIbHBIMU U JeHCTBUTEIEHBIMU
quclIaMu

BeinonsaTe npubamkEHHbIE BBIYMCICHUS, UCII0JIb3Ys IPaBUJIa OKPYIJICHUS, J1eJ1aTh
IIPUKHUJIKY U OLICHKY PE3yJIbTaTa BHIYUCICHUI

OmnepupoBaTh MOHATUSIMH: CTETICHD C IIETIBIM TTOKa3aTesIeM; CTaHAapTHAs (hopMa 3amucu
JEHCTBUTEIBLHOIO YMCIIA, KOPEHb HATYypaJIbHOM CTENIEHU; UCII0Ib30BATh OIXOJALIYIO
(dbopMy 3anucH JeHCTBUTENBHBIX YUCEN ISl peIieHHs] TPAaKTUYECKUX 3a1a4 U
IIPEICTaBICHUS JaHHBIX

OnepupoBarh NOHATUAMU: CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOIO YIJIa;
HCII0JIb30BAaTh 3aMMCh IPOU3BOJIBHOIO yIiia yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE

byHKIIUN

YpaBHEHHUs U HEPABEHCTBA

OnepupoBarh NOHATHAMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO; 11€J10€, PallMOHAIbHOE,
UPPaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;
BeinonuaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPaKEHUH U peniaTh
TPUTOHOMETPUUECKHE YPAaBHEHUS

BoinonHATe mpeoOpazoBaHus 1ENbIX, PALMOHATBHBIX U UPPAlMOHAIBHBIX BHIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHATIBHBIX U HPPALMOHAIIBHBIX YpaBHEHUN U
HEPAaBEHCTB

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PELLIEHUSI MaTEMAaTUYECKUX 3a/1a4 U 33/1a4 U3
pa3nuyHbIX 001acTell HAyKH U PeanbHOM KU3HU

MogenupoBaTh peaabHble CUTYalluU Ha S3bIKE aareOpbl, COCTABIATH BBIPAKEHHUS,
YpaBHEHHUsI, HEPABEHCTBA [0 YCIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C
HCIOJIb30BaHUEM ammapara anreOpbl.

OyHKIMH U TpaduKu

OnepupoBath NOHATHUAMU: QYHKIHS, CIOCOOBI 3a/1aHus (YHKIUHU, 00J1aCTh
OTIpeJIeJIeHUs] 1 MHOYKECTBO 3HaUeHUH (QyHKIMHU, TpapuK QYHKIIUH, B3aUMHO 00OpaTHBIE
byHKIIUN

OnepupoBaTh NOHATUSAMH: YETHOCTh U HEYETHOCTh (PYHKLIMU, HYJIN (QYHKIINH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA

Wcnonb3oBathk rpaduku GyHKUUN A pelIeHUs] ypaBHEHUN



Ctpoutb u unTath rpaduKu JMHEHHON QyHKIMH, KBaApaTHYHON (DYHKIIMH, CTEICHHON
(YHKINU C LIETBIM ITOKa3aTeneM

Hcnonb3oBate rpaduku GyHKIUN AT UCCIICTOBAHMSI POIIECCOB U 3aBUCUMOCTEH TIPH
pelIeHNH 3a4a4 U3 APYruX Y4eOHbIX IIPEIMETOB U PeaIbHOM KU3HHU; BBIPAKaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETUUYMHAMU

Haugama MmaTemMaTH4ecKoOro aHajan3a

OnepupoBaTh NOHATUSAMHU: [10CIEA0BATEIBHOCTD, apU(hMETHUECKast U FeOMeTpruIecKas
IIpOrpeccuu

OnepupoBaTh MOHATUSMH: OECKOHEYHO YOBIBAIOIIasi TEOMETPHUYECKAs! IPOTPECCHS,
cyMMa OECKOHEYHO YOBbIBAIOIIEH I'€OMETPHUECKON TPOrpeccun

3agaBaTh 10CIE0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U IPOTPECCUI JIJIs1 pELIEHHS] pealIbHBIX
3aJa4 IPUKJIAJHOrO XapakTepa

MHoOXeCTBa U JIOTUKA

OnepupoBarh NOHATHAMH: MHOXECTBO, OII€pALlMM HaJl MHOXKXECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Juis OIMCaHMsl peaJIbHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 APYTUX YyU€OHBIX MPEIMETOB

OHGpI/IpOBaTb IMOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, NOKA3aTCILCTBO

11 kiaace

Yucna U BBIYUCICHUS

OHepI/IpOBaTB MOHATHUAMU: HATYPAJIBHOC, LCJIOC YUCII0; UCIIOJIB30BATh IIPU3HAKHU
ACIIUMOCTH LCJIbIX YHUCCII, PA3JIOKCHUC YKUCJIa HAa ITPOCTBIC MHOXUTECIIN JIs1 pCUICHUA
3aja4.

OHGpI/IpOBaTI) MOHATHUECM: CTCIICHDb C pallMOHAJIbHBIM ITOKa3aTCJICM

OHepI/IpOBaTB IIOHATHUAMMU norapmbM quciia, J€CATUYHBIC U HATYPAJIbHBIC J'IOFapI/I(l)MBI

YpaBHEHHUs 1 HEPABEHCTBA

[IpuMeHsTH CBONCTBA CTENIEHHU AJIs IPE0O0Pa30BaHUS BEIPAXKEHUI; ONIepUpOBaTh
MOHATUSAMM: II0KA3aTEIbHOEC YPABHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
[I0Ka3aTEeNIbHBIX YPABHEHUM U HEPABEHCTB

BeinonuaTe npeoOpa3oBaHus BEIpAXKEHUH, COAEPIKAIINX JIorapu(MBbL; OIEpHUpPOBAThH
MOHATUSAMU: JIoOTapu(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpPaBHEHHUI U HEPABEHCTB

Haxonuts pemenus npoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBarh NOHATUSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUH U €€ pelIeHne; UCTI0Ib30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUJIs PELLICHUs IPAKTUYECKUX 3a7a4

Haxonuts pemienus MpoCTEUIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIIBHBIX YPaBHEHUN
Y HEPABEHCTB

MonennpoBaTh pealbHble CUTYaI[MH Ha A3bIKE alreOpbl, COCTABIATH BHIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBUIO 33/1a4U, UCCIIEI0OBATh IIOCTPOEHHBIE
MOJIEJIN C UCTIOJIb30BaHUEM arllapara ajareopsl.

OyHKIUHU U TpapUKU

OHepI/IpOBaTB MOHATHUAMU: IICPUOANICCKAA (I)YHKI_II/IH, MPOMCIKYTKH MOHOTOHHOCTHU
CbYHKIII/II/I, TOYKH SKCTpEMYyMaA (bYHKIII/II/I, HauOoJIbIIee M HANMEHBIIICE 3HAYCHUS



(GYHKIIUU Ha IPOMEKYTKE; UCIIOIB30BATh UX JIJISl KCCIEA0BaHUs (DYHKIUY, 3aJaHHON
rpaduKom

e OrmnepupoBaTh NOHATUSMU: TpadUKH MOKA3aTEIHHOU, JIOTApUPMUIECKON 1
TPUTOHOMETPHUECKUX (PYHKIIHIA; H300paKaTh MX HA KOOPAMHATHOM IIOCKOCTH U
KCIOJIb30BATh JIJIsl PELICHUS YPABHEHU U HEPABEHCTB

e M300pakaTh Ha KOOPIMHATHOM TUIOCKOCTHU IpapuKK TMHEHHBIX YpaBHEHUH U
KCIMOJIb30BaTh UX JIJIsl PEUICHUSI CUCTEMBI JIMHEUHBIX YPABHEHUM

e licnonb3oBaTh rpaduky GYHKIHHA 1715 UCCIIETOBAHMS MPOIECCOBH 3aBUCUMOCTEH U3
JOPYTUX Y4eOHBIX TUCIUILTUH.

Hauana maTemaTruueckoro anaimsa

e OmnepupoBaTh MOHATUSIMU: HEMPEPBIBHAS (PYHKIINS; TPOU3BOIHAS () YHKITUH;
HCIIOIh30BaTh T€OMETPUUECKUI M (PU3MUECKHUI CMBICI TPOU3BOIHOM ISl PEIICHUS
3ajad,

e HaxonuTe npon3BOAHbBIC TIEMEHTAPHBIX (YHKIUH, BBIYUCISATH TPOU3BOIHBIC CYMMBI,
MIPOU3BE/ICHUS, YaCTHOTO (PYHKIIHIA;

e lcmosb30BaTh MPOU3BOIHYIO JUISI HCCIIEAOBAaHUS (DYHKITUU HA MOHOTOHHOCTD U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIETIOBAHUS K TOCTPOCHUIO IpaUKOB;

e licnonp30BaTh NPOU3BOAHYIO JIJISl HAXOKAEHUS HAUITYULIEro PEIICHHs B IPUKIIAAHbIX, B
TOM YHCJIE COIMAIBLHO-?PKOHOMHYECKHX, 3a/1adax,;

e OmnepupoBath MOHATHUIMH: TIEPBOOOPA3HAS U UHTETPaAJ; IOHUMATh TEOMETPUICCKUN 1
(bu3HUeCKU CMBICT HHTETPAIA,

e HaxomuTs epBooOpa3HbIC AIEMEHTAPHBIX (PYHKIIHIA, BBIYHCISATH HHTETpaJI 1o Gpopmyrie
Hprorona—Jleiouuua;

e Pemarh NpuUKIaIHBIC 33184, B TOM YUCJIE COUATbHO-DKOHOMHYECKOTO U (hU3UIECKOTO
XapakTepa, Cpe/ICTBAMHA MAaTEMAaTHUUYECKOTIO aHAJIN3A.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

10 knace

Yuciia 1 BLIYHCICHUSA.
ParronansHble uncina. OObBIKHOBEHHBIE U IECSTUYHbIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuom4eckue 1poou .AprudmMernueckue onepaiy ¢ pauoHaIbHBIMU YHCIAMH,
npeoOpa30BaHus YNCIOBBIX BhIpaxkeHUH Jlpumenenue 1podeii 1 MpoLEeHTOB A pelIeHus
MIPUKIIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUU U PEAIBHOM KU3HHU. [[eHCTBUTEIbHBIE
yucia PanonanbHble U MppalMoHaIbHbIe yicia ApupMeTHIeCKHe ONepaluu C
NecTBUTENbHBIMU YnciaMu. [IpuOarkEéHHbIC BBIYUCIICHNUS, TPaBUIIa OKPYTJICHUS, TPUKHUJIKA U
OLICHKA Pe3yJIbTaTa BbIYUCICHUMN.
Crenensb ¢ nenbiM nokaszareneM. CtangapTHast popma 3anucu AeiCTBUTENFHOIO YHCIa
Hcnonb3oBanue noaxosmeil popMbl 3amucu AeHCTBUTENbHBIX YUCEIN IS PELICHUs
IIPaKTUYECKUX 3a]1a4 U IPECTaBICHUs JaHHbIX
Apudmernueckuii KOpeHb HaTYpaJIbHOM cTeneHu. JledcTBus
¢ apu(pMETUYECKUMHU KOPHSAMH HAaTypaJbHON CTEIICHH.
CuHyC, KOCHHYC U TaHT'€HC YHCIOBOIO apryMeHTa ApKCUHYC,
ApPKKOCHHYC, apKTaHI'€HC YHCIOBOI0 apryMeHTa



YpaBHeHNs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBanus. [IpeoOpazoBaHe TPUTOHOMETPUUECKHIX
BbIpakeHUi1. OCHOBHBIE TPUTOHOMETPpUYECKHE (YOPMYIIBI.
YpaBHEHME, KOPEHb YPaBHEHUS.

HepaseHctBo, pemienne HepaseHcTBa .MeTox nHTEepBanoB. Pemenne nensix u
JIpOOHO-pallMOHATIBLHBIX YPAaBHEHUN M HEPABEHCTB. Pelenne nppainoHaIbHbIX YPaBHEHUH U
HEpaBeHCTB) PellleHne TpUroHoMeTpu4ecKux ypaBHeHu. [IpuMenenre ypaBHeHui u
HEPaBEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 337a4 U3 pa3IMYHbIX 001acTei HayKu U
peanbHOU KU3HU.

DYyHKUMH U TPaPuKu

Oynkuwus, crocodsl 3ananus Gyaxmun. ['padux Gynknun. Bzanmuo odparusie GyHKINU.
Ob6nacTp onpeneneHus: 1 MHOKeCTBO 3HaueHuH pynkiun .Hymu gynkmun IlpomexyTku
3HaKonocTossHcTBa Y&THBIE M HeuéTHbIE PyHKIMU. CTeneHHast QyHKIHS ¢ HATypaJIbHBIM U
nensiM nokaszareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0ii CTETICHHU.
TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUYECKUX PYHKIIUNA YUCIOBOTO
apryMeHTa.

Havaja MmaTeMaTH4eCKOI0 aHAJIHM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS MIOCIIEA0BATENLHOCTEH. MOHOTOHHBIE
nociyeaoBarenbHOCTH. ApudmMernyeckas U reoMeTpuueckas nporpeccuu beckonedno
yObIBarolas reomerpudeckas nporpeccust. CyMMa 6€CKOHEUHO yObIBaIOIIEH T€OMETPUUYECKON
nporpeccuu .dopmyiia CI0KHBIX IPOLEHTOB. Mcroib30BaHne Nporpeccuu s peeHus
peanbpHBIX 3a/1a4 IPUKIAIHOTO XapakTepa.

MHoxkecTBa M JTOTHKA
MHoxecTBO, onepanuu Haja MHOkecTBaMu. J{narpammel Ditnepa—BenHna [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO aIllapara Jyuisi OMCAHUS PEaIbHBIX IIPOLIECCOB U ABJICHUM, U
pelIeHnH 3aJ1a4 U3 IpYrux yuyeOHbIX npeameroB. Onpenenenre, Teopema, Cle/ICTBUE,
JI0Ka3aTeNbCTBO.

11 kiacc.

Yuciia 1 BbIYUCICHUSA
Harypanbnsie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
Crenens ¢ pallMOHAIBHBIM MOKa3aresneM .CBOMCTBa CTETICHU
Jlorapudm yucna JlecaTuuHble U HATYpaJbHbIE JOTapUPMBbI

YpaBHeHHsI M HEPABEHCTBA
[TpeoOpa3zoBanue BbIpakeHH, conepkanux jgorapudmel. [IpeoOpa3zoBaHue BbIpakeHUH,
COJZIepKaIIMX CTEIIEHH C PalMOHAIBHBIM ITOKa3aTeneM. [IpuMepbl TPUrOHOMETPUYECKHUX
HepaBeHCTB. [lokazarenbHble ypaBHEHUS U HepaBeHCTBa. Jlorapudmuueckue ypaBHeHUS U
HepaBeHCTBAa. CHUCTEMBbI IMHENHBIX YpaBHEHUN Perenne npukiagHbixX 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEWHBIX YpaBHEHHM. CUCTEMBI M COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHHUN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKH U peasibHOM JKHU3HHU.

DyHKIUHN U TPaQUKH



Oynkuus [epuognueckue Gyakiun. [TpomexxyTkin MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMBI 1
MUHUMYMBI QyHKIUHU .Hanbonpiee 1 HauMeHbIee 3HaueHHe (PYHKIIMHA Ha TIPOMEXKYTKE.
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku. [TokazarenpHas u morapupmMudeckas
¢ynkuum, ux cBoiicta u rpaduku. Mcrnonb3oBanue rpadukoB GYHKIUHN U PEIICHUS
yYpaBHEHMI U IMHEHHBIX cucTeM. Vcnonp3oBanue rpagukoB GyHKIMNA ISl HCCIETOBAHUS
IIPOLIECCOB U 3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PEILIEHUU 3a7a4 U3 JPYTUX y4EOHbIX
MIPEIMETOB U PEAIbHOM KU3HHU.

Havyana maTteMaTH4ecKkoro aHajamnsa
HenpepeiBable pyHKIIMU MeTo HHTEPBAJIOB IS pelleHrs: HepaBeHCTB. [Ipon3Boanas GyHKIUU
['eomerpuueckuii u pusndeckuit cMmpici. [IponsBoaHoii. [Ipon3BoaHbIE AI€eMEHTAPHBIX
bynkuunit. DopmMyssl HAXOKACHUS TPOU3BOTHON CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKIIUHA.
[TpuMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHNus (YHKIMK Ha oTpe3ke. [Ipumenenue
IIPOU3BOJHON JUISl HAXOXKIACHUS HAWIy4dlIero PEIICHNs B IPUKIIAAHbIX 3aa4ax, AJIs
OmpeJieNICHUsI CKOPOCTH Ipoliecca, 3aganHoro hopmysoit wiu rpagukom. [lepBooOpaznas
Tabmuna mepBooOpa3HbIXx. MHTErpa, ero reoMeTpuuecKkuil u GU3NIeCKuil CMBICI. Berancienue
uHTerpaia no popmyne Herorona—JleitOnua.

TEMATHYECKOE IVIAHUPOBAHHE YYEBHOI'O KYPCA (I10 I'O/I[AM OFYYEHHA)
10 kaacc (He menee 70 yacoB)

Ha3panmue paznena
(TemMbI)
(4MCJ10 YACcOB)

OcHoBHOe cojiep:kanme pa3jaena
(Tembl)

OCHOBHBIE BU/IBI eI TETLHOCTH
00yyaromuxcs

MHo:xecTBa
panuoHaib

HBIX U

e CTBUTEIbLHBIX
guces. PanmnonajabHble
YPaBHEHUs U
HEpPaBEHCTBA

(14 9)

MHOKecTBO, OIepaliy HaJl MHOXE
ctBaMu Jluarpammel Diinepa—Ben
Ha

Parnmonanbhbie uncia OOBIKHOBEH
HBIE U JIECITUYHBIE APOOHU, MPOLIEH
TbI, 0ECKOHEUHbIE TTEPUOANIECKHE
npobu ApuMeTHIecKue oreparum
C panMoHANbHBIMU YHCIIaMH,
peoOpa3oBaHysl YUCIOBBIX BBIpaKe
Huit [Ipumenenue apobeit u mporeH
TOB JUUISL PEIICHUS! IPUKIIATHBIX
3a1a4 U3 pa3iIMYHbIX OTpaciei
3HAHUN U pealbHOM KU3ZHU
JetictBurensHbie uyncna Pammo
HaJIbHBIC U HPPALOHANBHEIEC YHCIIA
ApudmeTndeckue oreparyn ¢ aei
CTBUTEIBbHBIMU urciIamu [1puoiu
JKEHHBIE BHIYMCIICHHMS, ITPAaBHJIA
OKPYTJICHHsI, TPUKHJIKA U OLIEHKA
pe3ysibraTa BBIYUCICHUN
ToxxmecTBa 1 TOKIECTBEHHBIE
npeoOpazoBaHus YpaBHEHHE,
KOpeHb ypaBHeHuUs. HepaBeHCTBO,

Hcnonb30BaTh TCOPETHKOMHOKECTBEHHBIH
anmapar JJIsl OMCAHUS X018 PCIICHUS
MaTeMaTHYCCKUX 3a/1a4, a TAK)KE PEaIbHBIX
MIPOIIECCOB U SIBJICHUIA, TIPH PCIICHUH 33124 U3
JIPYTUX Y4eOHBIX MPEIMETOB
OnepupoBaTh NOHATHAME: PAIMOHATEHOE
YHCII0, JCHCTBUTEIIHLHOE YUCIIO, OOBIKHOBEH
Has po0b, necaTHIHAs APOOb, TPOLICHTHI
BoInoJHATH apudMeTHISCKHIE Onepaiun

C pallMOHATBHBIMH U JICHCTBUTEIBHBIMU
YHCIaMH; MPUOTKEHHBIC BEIYUCIICHHUS,
HCIIOJIB3Ys ITPABUIIA OKPYTIICHUS

JenaTb NPUKUAKY U OLEHKY pe3yibTara
BBIUHUCIICHUI

OnepupoBaTh MOHATHSIMH: TOXKJIECTBO,
YpaBHEHHE, HEPABEHCTBO; IIEJI0€ U PAIHO
HAJIbHOE YpaBHEHHUE, HEPABEHCTBO
BbInoJHATH MPeoGpa3oBaHMs LENBIX U PAIHO
HAJTbHBIX BBIPAKCHUH

PemiaTth OCHOBHBIC THITBI [IEJIBIX HPPALIAO
HAIIbHBIX YPaBHEHUI W HEPABEHCTB
[IpumeHATH pannoHAIBHBIC YPAaBHEHUS

Y HEPaBEHCTBA JUIS PEIICHNs] MaTeMaTnyie

pelieHre HepaBeHCTBA
MeTton

UHTEPBAJIOB

Penienue nensix u

CKUX 33J1a4 U 337184 U3 Pa3IHIHBIX
obOuacreit
HAYKH U PEATbHOM )KU3HH




IpoOHOpaLno
HaJIbHBIX YPaBHEHUH U
HEPABEHCTB

DyHKUUM U Tpaduku.
CreneHs ¢ HeJIbIM

OyHKIHA, c1OCOOBI 3a1aHUs QYHK
nuu B3anmHo oOpatHbIie QyHKIUN
I'padux pyHkuum

O06acTh onpeneneHns 1 MHOXKECTBO
3HaueHnH QpyHknun Hymn pyHk

1 [IpoMexyTKH 3HaKOOCTOSTH
ctBa UETHBIE M HEUETHBIC (PyHKIMN
CremneHs ¢ 1IebIM NTOKa3aTeneM
CrangaprtHas Gpopma 3amucu aei

OnepnpoBaTh NOHATUSIMHU: (QYHKIHS, CIIOCO
ObI 3a1aHMs QyHKINHN, B3aMHO 00OpaTHEIe
(yHKIMH, 00JIaCTh ONPEISTICHUSI 1 MHOKECTBO
3HaueHNH QyHKINH, TpaduK QYHKIINY,
4ETHOCTh U HEUETHOCTh (PYHKIMHU, HYJIH
(YHKIMHU, TPOMEKYTKU 3HAKOOCTOSTHCT

Ba

BrInoHATH Npeodpa3oBaHus CTENeHel

C [eJTBIM MOKa3aTeeM

MoKa3aTrejaemM Hcnoap3oBaTh cTaHmapTHYIO (GOpMy 3aIHCH
cTBUTENBHOTO 4yncna Mcmone3osa o
(6 9) . JIEWCTBUTEIILHOTO YHCIIa
HHE Noaxosmieit GopMel 3anucu
N @opMyJIHPOBATH U WIIKCTPUPOBATH I'padu
JCHCTBUTENBHBIX YHUCEII TS pelle o .
YeCKH CBOICTBA CTETIEHHON (PyHKIIUH
HUS IPAKTUYECKUX 3a]a4 U Ipes
BeipakaTh (popMysiaMu 3aBUCUMOCTH MEXIY
CTaBJICHHS JJAHHBIX
BEJIMYMHAMU
CreneHHas QYHKIUS C HATypajb
. Hcnoab3oBaTh nuppoBbie pecypesl 1t
HBIM K LSTIIM NOKasaTeseM ES MOCTPOCHUS TPaUKOB (QYHKIUN U U3YUCHUS
CBOMWCTBa U rpauk PO P i th
UX CBOHCTB
®opMyJIHPOBATh, 3ANIUCHIBATH B CHMBOJIHYE
ckoii ¢popMe 1 HILTIOCTPHPOBATH NPUMepPaMH
cBOIfcTBa KOpHS N-0i CTETIeHN.
. . BbInosHATH IpeoOpa3oBaHus HPpaluoOHATb
Apudpmeruyeckuii Apudmerndeckuii KOpeHb HATypallb pv P pp
o o HBIX BBIPAKCHUH
KOpeHb HoH crenenu JleiicTBus ¢ apudmern
. . Pemath OCHOBHBIE THITBI HPPATHOHANBHBIX
N—oii cTeneHu. YECKHMMH KOPHSIMH N—Oif CTENEHH. N
YpaBHEHUH U HEPABEHCTB
Hppauuo Pemenue uppannoHaabHbIX ypaBHE

HaJIbHbIe YPABHEHHS
U HepaBeHCTBA
(18 u)

HUN ¥ HEPABEHCTB
CoiicTBa u rpaduk KOpHS NOi
CTENCHU

IIpuMensTH 17151 pelIeHus Pa3THYHBIX 32124
MppaIMOHANILHBIC YPABHEHNUS U HEPABEHCTBA
CTponTh, YuTaTh rpaduk KOpHs NOii cTemne
HHU

Hcnonb3oBath M(pPOBLIE pecypebl I
MOCTPOCHUS rpadUKOB GYHKIMN 1 H3yUCHUS
UX CBOMCTB

®opmyJibl TPUTOHOME

CuHyc, KOCUHYC ¥ TAaHTCHC YUCIIOBO
ro aprymMeHTa ApKCHHYC, apKKOCH
HYC M apKTaHICHC YHUCIOBOTO
apryMeHTa

TpuroHomeTpuueckast OKpyKHOCTb,

OnepupoBaTh NOHATUSIMH: CHHYC, KOCHHYC
Y TaHT'€HC POU3BOJIBHOTO yIiIa
Hcnonb3oBath 3anuch IPOU3BOJIBHOIO YIiia

TpUH. 4epe3 00paTHBIC TPUTOHOMETPHYCCKHE
OTIpe/IeIeHNe TPUTOHOMETPHUYESCKUX
Tpuronomerpuye N hyHKIMH
(bYHKIU#I 9UCIOBOTO apryMeHTa
CKHe YpaBHeHHUSs BbINOIHATH MPeodpa30BaHUsl TPHTOHOMETPH
OCHOBHBIC TPHTOHOMETPHYECKUEC N
(22 v) YECKUX BBIPaKECHUI
(dopmyiet [IpeobpaszoBaHue TPUTO
. PemiaTh OCHOBHBIC THITHI TPUTOHOMETPHYIE
HOMETPUYECKUX BBIPAKECHUI N
CKHX ypaBHECHUI
PelieHne TpPUroHOMETPUYECKUX
ypaBHEHHI
[NocnenoBarenbHOCTH, CIIOCOOBI 33712 OrnepupoBaTh MOHSITHSIMHE: TI0CIICIOBATENb
HHSl TOCIIeI0BaTEIbHOCTEH MOHO HOCTb, apU(METHIECKAS] K TE€OMETPHYCCKasT
IMocaenoBarenbHOCTH
 DOrDecCHH TOHHBIE [IOCJIE/I0BATEIBHOCTH MPOrpeccHi; OECKOHEYHO YOBIBAOIAs
© ‘g p ApudmeTnueckas 1 TeOMETPUYECKast reOMeTPHUYECKas IIPOTpeccust, cymMma 6ecKko

nporpeccru beckoHeuHO yOBIBarO
I11asi TEOMETPUYECKast IIPOrPeCCust

HEYHO YOBIBAIOIICH T€OMETPHUIECKON TIporpec
cun

Cymma 0eCKOHEYHO
yObIBatomIei
TeOMETPUUYECKON
MPOTPECCHU
Dopmyna CIOKHBIX
IIPOIIEHTOB
Wcnonb3oBanue
IPOTPECCUN ISt
peIICHUA pealbHBIX
3a/1a49 PUKIIA]T
HOT'O Xapakrepa

3agaBaThb I0CJIEI0BATEILHOCTH
pa3Iu4YHBIMU

crocobamMu

IIpuMeHATH OPMY.JTy CJI0KHBIX
MPOLEHTOB

JIS1 pellieHust 3a1a4 U3 peaslbHOM
HPaKTHKH (C

UCTIOJIb30BAHUEM KAJIBKYJIATOPA)
Hcnoab30BaTh cBOWCTBA
HOCJIEI0BATEIBHO

cTeil ¥ MporpeccHii ist pereHus
peanbHBIX

3aa4 IPHUKIIATHOTO XapaKkTepa




IloBTOpEHME,
000011IeHNE,
CHCTEeMATU3ALMSA
3HAHM U

(49

OCHOBHBIC IOHATHS Kypca aJIreOpsbI
¥ HayaJl MATEMaTUYECKOI0 aHaaInu3a
10 kmacca, 00001IEHNE U CUCTEMATH
3aIus 3HAHUHI

HpﬂMeHﬂTb OCHOBHBIC ITOHATHSA Kypca
anre6pLI Y HadaJl MaTCMaTUYICCKOI'0 aHaIn3a
JJI peHICHUs 3a1a4 U3 peaanoﬁ JKHU3HU

1 APpYTUX HKOJBbHBIX JUCIHUIIINH

11 kaacc (He meHee 105 yacoB)

Ha3Banmue pa3nena
(TemMbI)
(KOJIM4eCTBO YaCOB)

OcHOBHOe coiep:kaHue pa3jea
(TeMbI)

OcHOBHBIE BHU/bI JeATCJIbHOCTH
00y4aromuxcs

CreneHsb ¢
PaUUOHATBHBIM
noxKasarejieM.
Iloka3zaTeabHast
(ynknms.
IMoka3aTejibHbIE
ypaBHe

HHSI U HEPaBeHCTBA
(12 9)

CrerneHs ¢ palMoHaIbHBIM MIOKa3aTe
nem CBoiicTBa cTeneHn
[Ipeo6pa3zoBanue BEIpaKEHHUH, CO
JeprKalliX PaluoOHaIbHBIC CTEIEHI
INoka3zarenbHbIE ypaBHEHHS H HEPa
BEHCTBA

[okazarensHas GyHKIUS, €€ CBOU
CTBa M TpauiK

DopMyIHPOBATDH, 3AIMUCLIBATL B CHMBOJIHYE
cKoii popMe 1 WIIIIOCTPHPOBATH IPUMEPAMH
CBOWCTBA CTENICHU

[IpumeHsATH cBOMCTBA CTEIICHH IS Tpeodpa
30BaHUs BBIPAXKECHUH

DopMyJHPOBATH U MITIOCTPUPOBATH rpadu
YeCKM CBOWCTBA MTOKA3aTEIbHON (PYHKINU
PemaTh OCHOBHBIE THIIBI TOKA3aTENBHBIX
YpaBHEHUH U HEPABEHCTB

Hcnonb3oBats nugposbie pecypebl Ui 10
cTpoeHust rpaduKoB GYHKIMN U U3YUSHUS NX
CBOWCTB

Jlorapudm uncna Jlecatuansie u Ha

®DopMyJIHPOBATh, 3AlIUCHIBATE B CHMBOJIHYE
ckoii (popMe U WIJIIOCTPUPOBATH NIPUMepaMH
CBOMCTBa JIorapudma

BuinosHsaTh IpeoOpa3oBaHus BEIPaKCHUH,

Jlorapudpmunueckas
TypaJsibHBIEe JTOTapu(MBbI coJiep KaIInX JTOTapupMbI
?}ymﬂmﬂ' [Ipeo6pa3zoBanue BEIpaKEHHUH, CO ®opMyIHPOBATH U WILTIOCTPHPOBATH rpadu
orapu(mire JiepIKaInX JIOrapu(MbL YeCKH CBOICTBA JIOTapu(pMUIECKON QyHKINH
CIHE yPABHCHUS 1 Jlorapndmuueckne ypaBHeHUs U He Pemath OCHOBHBIE THITBI JIOTapU(PMUUECKIX
nepa paBeHCTBa YpaBHEHUH U HEPABEHCTB
Ble ; crea Jlorapudmuaeckas pynkuus, e€ Hcnoan3oBaTth HudppoBbie pecypesl Uis 110
(12 CBOWCTBA U rpauK CTpOEHUs TpadUKOB QYHKIMI 1 U3yYCHUS HX
CBOWCTB
3HAKOMHUTBLCS ¢ HCTOPHei pa3BUTHS MaTeMa
TH
OnepupoBaTh NOHSITHEM [IEPUOUUECKAs
byHKIUS
CTponTh, aHAJIU3HPOBATH, CPABHUBATH
rpadMKi TPUTOHOMETPHYECKUX (DYHKIIUI
Tpuronomerpuueckmne DopMyJHPOBATH U WIIKCTPUPOBATH Ipadu
GyHKuMM 1 ux TpuroHomerpuueckue HyHKIUH, HX YeCKM CBOMCTBA TPUTOHOMETPUUECKUX
rpadpuku. cBoOiicTBa U rpadukn dhyHKIHI
Tpuronomerpuveckue | [Tpumeps! TpUrOHOMETPUUECKUX PemaTth npocreiiine TpUroHOMETpUYECKUE
HepaBeHCTBa HEpaBEHCTB HEpPaBEHCTBA
(CAY) Hcnonb3oBath rpadMKu 17151 peLICHUsS
TPUTOHOMETPHUECKUX HEPAaBEHCTB
Hcnoan3oBaTh UG poBbIe pecypebl s
MOCTpOCHUS TPaUKOB (PyHKIUI 1 U3YUCHUS
HX CBOMCTB
HenpepsiBuble GyHkimn Meros OnepupoBaTh NOHSITUSIMU: HETPEPHIBHAS
MHTEPBAJIOB JIJIs PELICHUS HEpa (dyHKIMS; TPOU3BOIHAS QYHKIMHU
BEHCTB. Hcnosib30BaTh reOMETPUICCKUI U H3HUC
IIpousBoanas. n N .
MouMenene pousBoaHas GpyHkuuH [ eomeTpu CKHH CMBICJI IIPOU3BOIHOM ISl pELICHUS
p - YeCcKU M U3NUECKUN CMBICTT 3a1a4u
TPOM3BOAHOM o
Q4 v) TIPON3BOTHOM HaxoauTh Ipon3BoIHBIE 2TIEMEHTaPHBIX

[Tpon3BoHbIE SIeMEHTapHBIX
¢dynkiwmii [Ipon3BogHAS CyMMBI,
HPOU3BE/ICHNs, YaCTHOTO (YHKIIMI

(yHKIMH, BBIYHCJASTH TPONU3BOIHBIC CYMMEL,
MIPOU3BEICHNS, YACTHOTO (DYHKIIUI
Mcnosib30BaTh MPOU3BOAHYIO ISl HCCIIEN0BA




[IpumeHnenue npou3BOJHOMN K UCCIe
JI0BaHUIO (HYHKIMI HA MOHOTOHHOCTb

1 3KcTpeMyMbl HaxoxaeHne HanuboipIero
Y HAMMEHBIIETro 3HaYeHus PyHKINUU Ha
otpeske.IIpuMenenue npou3BoAHON A

HaX0)KICHHS HAWIY4IIero perieHus
B IIPUKJIAIHBIX 3a/1a9ax, AL
oIpeJieIeHns CKOPOCTH Ipoliecca,
3aJaHHOTO (OPMYJION MM rpagKOM

HUS QYHKIMH HA MOHOTOHHOCTb U 9KCTPEMY
MBI, IPUMEHSATH Pe3yJIbTAThl HCCJIET0BAHMS
K IIOCTPOCHMIO I'PaKOB. UMEHSATh
MIPOU3BOIHYIO JUTSl HAXOMXKICHUS

HaWITy4IIero pelieHus B IPUKIJIATHBIX, B TOM
4yCIIe COUUAIbHO-DKOHOMUYECKUX, 3alauax
3HAaKOMUTBCS C UCTOPUEH pa3BUTHUSL
MaTeMaTU4eCKOro aHajau3a

HnTerpan u ero
npuMeHe

HHUS

(CR))

[TepBooGOpa3nas Tabmmia nepBood
Ppa3HBIX

WuTerpain, reomerpudeckuii 1 Gu3u
YECKHUI cMbICT MHTEerpana Berunce
HUe uHTerpaina mno ¢popmyne Herorto
Ha—JleiibHuna

OnepupoBaTh NOHSATUSIMH: TIEPBOOOpa3Hal,
UHTETpa

HaxomuTts nepBooOpa3HbIe 37IeMEHTAPHBIX
(yHKIHMIT; BEIYHCASITH HHTETpal Mo hopmy.ie
Herorona—IJleiioanma

3HAKOMUTBCS ¢ HCTOPHEll pa3BUTUSA MaTeMa
TUYECKOr0 aHaIn3a

CucreMbl ypaBHeHHit
(12 9)

CucTeMBbl TUHEHHBIX YpaBHEHUH
Pemenne npukIagHbIX 3a1a4

C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUN

CucTeMbl 1 COBOKYITHOCTH IETIBIX,
panMOHAIEHBIX, UPPAIMOHAIIBHBIX,
I0Ka3aTeJIbHBIX, JIOTAPH(PMHIECKIX
YPaBHEHUH U HEPABEHCTB
HcnonezoBanue rpaduKkoB GYHKIHHA
IS pEIIeHNs] ypaBHEHU U CHCTEM
[Ipumenenue ypaBHeHuU, cucteM

1 HEPABEHCTB K PEIICHUIO MaTeMaTu
YEeCKUX 3a7a4 U 3a/1a4 U3 Pa3IM4YHbIX
obacTell HAyKU M peabHON KU3HU

OnepupoBaTh NOHSATUSIMHU: CUCTEMA JIMHEH
HBIX YPaBHEHUH U €€ pelIieHue.
Hcnoab3oBaTh cucTEMY JIMHEHHBIX YpaBHE
HUM 1715 pellieHUs IPaKTUYECKUX 3a1ad
Haxonutsh pemenusi npocTeimx cucreM

U COBOKYIHOCTEH paliOHaIbHBIX YpaBHEHUI
U HEPABEHCTB

Hcnoap3oBarh rpaduxu GyHKIUA A5
pelieHus ypaBHEHUN

MopeaupoBaTh peanbHbIe CUTYalluH Ha S3BIKE
anredpbl, COCTABIATH BEIPAXKEHHS, ypaBHE
HUSl, HEPAaBEHCTBA U CUCTEMBI 110 YCIIOBUIO
3aJ]a4M, HCCJIEI0BATH NOCTPOEHHbIE MOJIeIH
C UCIOJIb30BAHHUEM aNIapaTa aareOpsl

HarypanbHble u
HeJble YHcjIa

HarypanbHble u 1eTIble 9ucia B 331
yax U3 peajgbHOM KU3HU

Ol'[epP[pOBaTl) NMOHATUAMM: HATYPAJIbHOC
YHuCJI0, IECJI0C YUCIIO
HMcnoib30BaTh TIPU3HAKU JEJIUMOCTH LEIbIX

(6 v) IIpu3HaKy nEIMMOCTH LIENBIX YUCET YHCEJ, pa3j0KeHNe YNCiIa Ha IPOCThIE
MHOKHUTEIH IJIsI PEIICHNS 33139
Pemats npukJIagHblie 322490 U3 Pa3IHIHBIX
olJracTell HAYKU U peabHOM KHU3HH C IOMO
IloBTOpEHUE, IIBI0 OCHOBHBIX MOHATHIT Kypca anreOps
OCHOBHBIC IOHATHA Kypca areOpsl
000011IeHHE, Y Ha4yaJl MAaTEeMaTUYECKOTO aHaIn3a
1 Ha4yaj MaTeMaTU4eCcKOro aHajau3a,
cucTeMaTH3alnus BrI0upaTh OnTHMAaNBHBIE CIIOCOOBI BEIYHCIIE
. 000011IeHHe W CHCTEMaTH3aIHs .
3HAHMIT M HUN
3HaHUH
(21 9) Hcnonb3oBath 1J1sl pelieHHsi 32124 ypaBHE

HUsI, HEPaBEHCTBA ¥ CHCTEMBI YPaBHEHHIA,
cBoiicTBa (pyHKUMI U rpaduKoB




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
HEJIA N3YYEHUSA YYEBHOI'O KYPCA

BaxHnocTh yueOHOTr0o Kypca reOMETpUH Ha YPOBHE CPEJHETr0 00IIEro o0pa3oBaHMs
00yCJI0BIeHa TPAKTUYECKON 3HAUMMOCTBIO METAIIPEAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HAIIPABJICHUH JINYHOCTHOTO Pa3BUTHsI 00ydJaromuxcsi, GOpMUPOBAHHS
(GYHKIMOHATHHON MaTeMaTUYECKON TPAMOTHOCTH, U3yYCHHS APYTUX yIEOHBIX TUCIUILINH
Pa3Butne y ygammxcsi IpaBWIBHBIX MPEICTABICHUH O CYIIIHOCTH M MTPOUCXOKICHUN
r€OMETPUUECKUX a0CTpaKIUil, COOTHOILIEHUH PEaIbHOTO U UAEATIBHOI0, XapaKTepe OTPAKEHUs
MaTeMaTU4YeCKON HayKOH SIBJICHUI U IIPOLIECCOB PEAIBHOIO MUPA, MECTE T€OMETPHUU B CUCTEME
HAaYK U POJIM MaTeMaTHYECKOT0 MOJICITUPOBAHHS B HAYYHOM IMO3HAHHUH U B IPAKTHKE
CHocOOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUALIMXCS, a TAK)KE Ka4eCTB
MBIIICHHSI, HEOOXOAUMBIX JUIS aaNTallid B COBPEMEHHOM OOIIIeCTBE

I'eomeTpus sBIIsIETCSI OTHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEITHETO 0OIIETO
o0pa3oBaHMs, TaK KaKk 00eCreurnBaeT BO3MOKHOCTh U3YUEHUS KaK TUCIUILUINH
€CTECTBEHHO-HAay4YHOM HAIIPaBICHHOCTH, TaK U TYMaHUTapHOU

Jlornyeckoe MbIICHHE, POPMHUPYEMOE IPU U3YUCHHH 00YUJAIOIIMMUCS TTOHATHIHBIX
OCHOB F€OMETPHUH H MTOCTPOSCHUH IETIOYKH JIOTHUYECKUX YTBEPKICHUN B XOJI€ PEIICHUS
TeOMETPUYECKUX 3a]1a4, YMEHHE BBIIBUTATh M OIPOBEPIaTh TUIIOTE3bI HEMTOCPEICTBEHHO
MCIIOJIb3YIOTCS TIPY PELLIEHUH 337a4 €CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTH U3 Kypca
buzuKH.

YMeHue opueHTHpOBaThCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0racTsx AesTeNbHOCTH YenoBeka. OpueHTaIs YeJI0BeKa BO BpEMEHH U IPOCTPAHCTBE —
HE00XO0IUMOE yCIIOBHE €0 COIMAIIBHOTO ObITHS, (pOpMa OTpaxeHHs OKPYKaIOLIEro MUpa,
yCIIOBUE YCHENIHOIO O3HAHMS U aKTUBHOT'O IPe0Opa30BaHusl AEUCTBUTEIbHOCTH
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMH 00bEIMHSAET pa3Hble BUAbI YUEOHON U TPYI0BOU
NeSITETbHOCTH, SIBJISIETCS] OJJHAM U3 TIPOPECCHOHATBHO BaKHBIX KAUECTB, TOITOMY
aKkTyaJibHa 3aJa4a (OpMHUPOBaHMS Y O0yUaIOIUXCsl POCTPAHCTBEHHOI'O MBILIIEHUS KaK
Pa3HOBUIHOCTU OOPA3HOI'O MBIIIIEHHS] — CYILIECTBEHHOTO KOMIIOHEHTA B MOJATOTOBKE K
NPaKTUIECKON EATEILHOCTH 110 MHOTUM HAITPABIICHHSIM.

[enb ocBoeHMst mporpaMmMbl yuebHoro kypea «I'eomerpusi» Ha 6a30BOM ypOBHE
00ydeHus1 — 00111e00pa30BaTENIHHOE U OOIIEKYIFTYPHOE PA3BUTHE O0YUYAOIIUXCS Yepe3
o0ecrnieyeHre BO3MOKHOCTH MPUOOPETEHHSI U MCIIOJIb30BAaHUS CUCTEMATUYECKUX
TeOMETPUYECKUX 3HAHUH U ACWCTBUH, CIeIM(PUIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEIITHOTO
MIPOIOJDKEHHST 00pa30BaHUs 110 CIICIHATLHOCTSIM, HE CBSI3aHHBIM C TIPUKIIAIHBIM

HCIIOJIb30BAHHUEM I'COMETPUN.



[Iporpamma 1o reoMeTprn Ha 6a30BOM YpOBHE NpeHA3HAUCHA
JJISL 06yqa}oumxcsl CpCI[HCﬁ IIKOJIbI, HC UCIIBIThIBABIINX 3HAYUTCIBbHBIX 3an}Q[HeHPIﬁ Ha YPOBHC
OCHOBHOT'O 00111ero 00pa3oBaHUs
Takum 06pa3om, oOygaromrecs: Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTHUCCKHE
YMCHUS, CBA3aHHBIC CO CHGHI/I(bI/IKOI\;I\ TrCOMETpHUHU U HGO6XOI[I/IMBIG JJI 5 KU3HU B COBPEMCHHOM
obectBe. Kpome 3TOr0o, OHM MMEIOT BO3MOXKHOCTh H3YUUTh T€OMETPHI0 Oojiee
riy0OKO, €CIM B JajbHEHIIIeM BOSHUKHET HEOOXOJUMOCTh B TEOMETPHYCCKHUX 3HAHHSIX B
po(hecCUOHATLHOM e TEILHOCTH.

JlocTr)KeHHE el OCBOCHUS IIPOrPaMMbI 00ECIICUNBACTCS PEIICHUEM
COOTBETCTBYIOUIMX 3a1au [I[pHopuTeTHBIME 3a71a4aMu OCBOeHHs Kypca «I'eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBISIOTCS:

e (GopMHUpPOBaHHUE MPEJCTABICHHS O TCOMETPUH KaK YaCTH MHUPOBOH KYJIbTYpPhI U
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

° (bOpMI/IpOBaHI/Ie MMpEACTABJICHUA O MHOI'OI'PaAaHHHUKAX U TCJIaX BpalllCHUA KaK O
BXHEUIIIMX MaTEMATHYCCKUX MOJICIISX, TIO3BOJISIFOIIUX ONMUCHIBATh M U3Y4aTh Pa3HbIC
SIBIICHHSI OKPY)KAIOLIETO MUPA;

e (opMUpOBaHHE YMEHUS PACcIIO3HABATh HA YEPTEkKAaxX, MOJICIISIX U B pEATbHOM MHPE
MHOTI'OI'paHHUKHU U TCJIa BpallICHUAA,

® OBJIAJICHUE METO/IaMH PELICHUS 3a/1a4 Ha TIOCTPOCHHS Ha N300paKEHHSIX
MIPOCTPAHCTBEHHBIX (pUTYD;

e (opMUpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMHU MOHSATUSMH O MHOTOTPaHHUKAX U
TCJIaX BpallCHUA U UX OCHOBHBIMH CBOﬁCTBaMH;

® OBJIAZACHUC AJITOPUTMAMU PCHICHUSA OCHOBHBIX TUIIOB 3a1a4; Q)OpMHpOBaHI/IC YMCHUA
MIPOBOJIUTH HECJIOKHBIC JJOKA3aTEIIbHBIC PACCYKICHUS B XOJIC PEIICHUS
CTEPEOMETPUYCCKHUX 3aJ1a4 U 33/1a4 ¢ IPAKTUYCCKUM COJICPKAHUEM;

® Ppa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yJaromMXCs,
IO3HABaTEILHOU AKTUBHOCTH, HCCIICAOBATCIbCKUX yMeHI/If/’I, KPUTHYHOCTH MBIIIJIICHUA

e (opmupoBaHue PYHKIIMOHATILHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUHU: YMEHUE
pacrio3HaBaThb MPOSABJICHUA TCOMCTPHUICCKUX HOHSITPII;'I, 00BEKTOB U 3aKOHOMCpHOCTeI>i B
peaJIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YUYEHUHU JAPYTUX Y4eOHBIX IPEIMETOB,
MIPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (hOPMYJINPOBATh UX Ha S3bIKE
reoMCETpHU U CO3/1aBaTh IrCOMETPUICCKUEC MOJCIIN, IPUMCHATH OCBOEHHBIN
Tr€OMETPUYECKHN anmapar Juisl peleHus IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATD U OLIEHUBATH I10JyYEHHBIE PE3YJIbTATHI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPaMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUN B
HaydaJi€ €ro u3y4YCHus 3ajad, pC€racMbIX Ha YPOBHC MHTYUTUBHOI'O ITIO3HAHUA, U OHpeI[CJ'IéHHBIM
00pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
IPOCTPAHCTBEHHOTO MBIIIICHHUS, CTAMYJIHPYET MPOTEKaHNE NHTYUTUBHBIX IIPOLIECCOB,
MOTHBHPYET K JAajJbHEHIIeMy H3yueHHIo peamMera. [Ipennoyrenue otaaéres
HarJISHO-KOHCTPYKTHBHOMY METO/y O0OYUYEeHHsI, TO €CTh TEOPETHYECCKHUE 3HAHUS UMEIOT B CBOCH
OCHOBE YyBCTBEHHOCTH IPEIMETHO-TIPAKTUIECKOM ACATEIbHOCTH. Pa3BUTHE IPOCTPaHCTBEHHBIX
NPE/ICTaBICHNH Yy yJalluXcsl B Kypce CTepEOMETPHH TIPOBOAUTCS 3a CUET peIlleHHs 33/1a4 Ha
CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B M 3a/1a4 Ha ONEPUPOBAHUE TPOCTPAHCTBEHHBIMH



obpazamu .Co3ganne oO6pa3a IPOBOAUTCS C OMOPOI HA HATIISTHOCTD, a ONIEPUPOBAHKIE 00pa3OM
— B YCJIOBHUSIX OTBJICUCHUS OT HATJISTHOCTH, MBICJICHHOT'O U3MEHEHHS €r0 HCXOTHOTO
COJIePIKaHUSI.
OcHoBHBIE coep:kaTeIbHbIe JUHUU Kypca «I'eomeTpum» B 10—11 kiaccax:
«MHororpanHuKny, «lIpsiMble 1 MIIOCKOCTH B IPOCTpaHCTBey, «Tena BpaieHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE» POpMUPOBAHUE JTOTHUECKUX YMEHUHN pacIpeiessieTcs
HE TOJIBKO 10 COJepKATEeNbHBIM JIUHUSAM, HO U 110 TOAaM 00y4eHHUs
Ha YPOBHE Cpe/IHero o01ero oopa3oBaHus
Copepxannie 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
[TpumepHoii paboueii MporpaMMsbl, pacipeeEHHBIM 10 roj1aM 00y4eHHUsl, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOObI OBJIa/IEHUE T€OMETPUUECKUMU MOHATUSIMU U HaBBIKAMH
OCYIIECTBIISIIOCH MOCEA0BATEIBHO U OCTYNATEIbHO, C COOIIOICHUEM MTPUHIINIIA
MIPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUAIKCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX
MpEeJICTaBICHUI 00Yy4alOIUXCsl, paclIupsis U yriyomnss e€, o0paszyst IpOYHbIE MHOKECTBEHHbBIE
CBSI3H.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM M1aHe Ha U3y4e€HHE T€OMETPUN OTBOJTUTCS HE MEHEe
2 yueOHbIX yacoB B Hezento B 10 kiacce u 1 yueGHOro yaca B Hefento B 11 kimacce, Bcero 3a Ba
roja o0yuenust He meHnee 105 yueOHBIX 4acoB
IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM
PABOYEM TPOIT'PAMMBI KYPCA
(ITO TOAAM OBYYEHUS)
IIpenmeTHble pe3yJibTaThl U3YUCHHS T€OMETPUH Ha 0a30BOM
YpOBHE OPHUEHTUPOBAHBI Ha IOCTH)KEHUE YPOBHSI MaTeMaTHUYECKON
rPaMOTHOCTH, HEOOXOAUMOTO JIJIsl YCIICIIHOTO PEIICHUs 3a7]a4 B PeallbHOM KU3HU U CO3/IaHue
YCIOBUH ISl UX OOILIEKYIBTYPHOTO PA3BUTHS.
OcBoenne yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpPOBHE
CpeaHero odmiero 0opa3oBaHus JOHKHO 00ECIIeUnBaTh JOCTHKEHHE
CIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
10 k1ace
e OrmnepupoBaTh NOHATUAMU: TOUKA, IPSIMasi, MIOCKOCTh
e [IpuMeHSITH aKCMOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPHU PEIICHUH
TreOMETPUUYECKUX 3a7a4
e OmnepupoBaTh NOHATUSAMU: APATUIETLHOCTD U MEPIIEHANKYISIPHOCT MPSIMBIX U
miockocteil. KnaccuduimpoBaTs B3aUMHOE pacONOKEHUE MPSIMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE
e OmnepupoBaTh NOHATUSMU: IBYTPAHHBIN YTOJ, TPaHU JBYTPAHHOTO yIiia, pedpo
JBYTPAHHOTI'O yTJIa; JMHEHHBIN Yroj ABYTPaHHOTO yria; TpaaycHas Mepa JIBYIPAHHOTO
yria
e OrmepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH MHOTOTPAHHHK,
AJIEMEHTHI MHOTOTPAaHHUKA, TPABUIBHBIA MHOTOTPAHHHUK
e Pacno3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MMUPaMUIa;IPU3Ma, TPSIMOYTOIbHBIH
napajuiesenumnes, Kyo)



e KraccupunupoBaTb MHOTOIpaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KIACCU(DUKAIIIH
(BBIMYKJTbIC M HEBBITYKJIBIC MHOTOTPAaHHHUKH; ITPABUIIbHBIC MHOTOTPAHHUKH; MTPSIMBIC 1
HAKJIOHHBIE PU3MBI, TApAIIJICTICITHIIC b )

e OmnepupoBaTh MOHATUSAMH: CEKYILAs INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB

e OOBACHATH NPUHINIBI IIOCTPOCHUS CEYEHUH, UCIIOIB3Ysl METO/] CIIEI0B

e CTpouTh CEYEeHUSI MHOTOTPAaHHUKOB METOOM CJIE/IOB, BHIMOIHATH (BBIHOCHBIE) IJIOCKHE
4epTEeKU U3 PUCYHKOB IPOCTHIX O0BEMHBIX (HUTYp: BUJ CBEPXY, COOKY, CHU3Y

e Pemars 3a/1a41 Ha HAXOXK/JICHUE T€OMETPUYECKUX BEINYHH 110 00pa3IaM Wil
JITOpUTMaM, IPUMEHSSI U3BECTHbBIE aHATMTHYECKUE METO/IbI TIPU PEIICHUN
CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4 Ha BHIYMCIICHUE PACCTOSIHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, OT TOYKHU A0 TIOCKOCTH, MEKIY CKPEIIMBAIOIIUMHUCS
HPSMBIMH

e Pemats 331241 HAa HAXOXK/ICHUE TEOMETPUUECKUX BEITMUMH 110 00pa3laM Hiu
aNITOpPUTMaM, IPUMEHSISI U3BECTHBIC aHATUTUYECKUE METOBI ITPU PEIICHUN
CTaH/IapPTHBIX MAaTEMAaTUYECKUX 33/1a4 Ha BEIYMCICHUE YIIIOB MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXY TPSMOH U TNIOCKOCTBIO, MEXKIY IIIOCKOCTSIMH,
JBYTPaHHBIX YTJIOB

e Bprauciath 00bEMBI U IJIOMIAAN TOBEPXHOCTEH MHOTOTpaHHUKOBB(TIPU3Ma, MUPAMU/IA)
C IpUMEHEHUEM (OPMYJI; BBIYUCIISATH COOTHOLICHUS MEXTy TUIOLIA/SIMUA TIOBEPXHOCTEH,
00BbEMaMu 10100HBIX MHOTOTPaHHHKOB

e OmnepupoBaTh HOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IFIOCKOCTh
CUMMETPHH; IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBI

e l3Bnekarh, mpeoOpa3oBHIBATH U HHTEPIIPETUPOBATH HH(DOPMAIIHIO O IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEACTaBICHHYIO Ha YePTEkKaX U PUCYHKAX

e [IpumensaTh reomeTpudeckre GaxKThl A pEIIEHUs CTEPEOMETPUUYECKHX 3a1aY,
MPEIOIarafoInX HECKOJIBKO MaroB PEIIeH s, €CJId YCIOBUS IPUMEHEHUS 33/1aHbI B
sBHOU (hopMme

e [IpuMeHSTH MPOCTEHIIE TPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]1a4

e [IpuBoaANTH MpUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHU B HICKYCCTBE

e [IpuMeHATH MOTyYeHHBIE 3HAHUS HA MTPAKTHUKE: aHATM3UPOBAThPEAIBHBIC CUTYAIlMH U
MPUMEHSATh U3Y4YEHHbIE MOHATHS B IPOIlecce MOUCKa PeIlIeHHs] MaTeMaTH4YeCKU
c(opMyIHpPOBaHHON MPOOIEMBI, MOJIEIUPOBAThH PEAJIbHBIE CUTYAIlUU Ha S3bIKE
reOMETPHH, UCCIIEI0BATh TOCTPOSHHBIE MOJIEH C UCIIOIb30BAHUEM I€OMETPUUECKUX
MOHATHUH U TEOpEM, anmnapara ajareopsl; peraTb NpaKTHUECKUE 3a/1a41, CBSI3aHHbIE C
HaXO0XKJICHUEM T'€OMETPUYECKUX BEIMUUH

11 kaacce

° OHepI/IpOBaTB MOHATHUAMU: HUIIMHAPUYICCKAs ITOBCPXHOCTD, O6p3.3y10H_[I/IC
HHHHHI{pH‘{eCKOf/'I MOBCPXHOCTHU, HWIMHIAP,; KOHNYCCKAsA MTOBECPXHOCTD, o6pa3y101uHe
KOHHYECKOM IMOBCPXHOCTHU, KOHYC; C(pCpI/ILICCKaSI IMOBCPXHOCTDH

e Pacno3HaBath Tena BpamieHus (IWIMHAP, KOHYC, cdepa u map)



OOBACHATH CIOCOOBI MOTyYSHHUS TeJl BPAILCHUS

KnaccuguiupoBaTs B3aMMHOE PacHoOIOkKeHHUE CPephl U TIIOCKOCTH

OnepupoBarh NOHATUSAMU: IIAPOBOM CEIMEHT, OCHOBAHUE CErMEHTA, BBICOTA CErMEHTA;
LIapPOBOM CJI0M, OCHOBAHUE LIAPOBOTO CJI0s, BBICOTA IIIAPOBOTO CJIOS; IIAPOBOU CEKTOP
Bberancnsate 00bEMBI U TIOIIAN TTOBEPXHOCTEH TE BPAIICHHSI, TEOMETPHIECKHUX TeJl C
puMeHeHueM (hopmyI

OnepupoBarh MOHATHSAMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U ONMHUCAHHBIN OKOJIO
cdepsr; chepa, BEcaHHasi B MHOTOTPAHHUK WM TEJIO BPALICHUS

BbIUUCIIATE COOTHOMIEHHUS MEXTy TUIOIIAASIMHA TOBEPXHOCTEN U 00bEMaMU O JOOHBIX
Ten

N306paxats uzyyaembie GUTYpHI OT PYKH U C IPUMEHEHUEM IIPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPALICHHUS

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH()OPMAIHIO O IIPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexaxX U PUCYHKAX

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE

BbInonHATE AeCTBUS CIOXKEHHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB U YMHOKECHHUS
BEKTOpA Ha YUCI0, O0OBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaal0OT

[IpuMeHATHh npaBUIIO NapajUIeIenuIe

OnepupoBatrh MOHATHAMHU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMHU,
CKAIIIPHOE MPOU3BEACHUEBEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.
Haxonutbs cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO,YIOJl MEXIY BEKTOPAMH,
CKaJISIPHOE NMPOU3BEJEHHE, PACKIIAbIBATh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOpaM
3aznaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

[IpumensTh reomeTprueckue (HakThl ISl PELICHUs] CTEPEOMETPUUECKUX 3aad,
IIPEIIOJIAararoIMX HECKOJIBKO I1aroB PEIICHHUs, ECIIA YCIOBHUS IPUMEHEHUS 3aJaHbl B
SABHOH (opme

Pemarsp npocreiinie reoMeTpuuecKre 3a1a4l Ha IPUMEHEHNE
BEKTOPHO-KOOPJAMHATHOTO METO/1a

Pemrate 3a1aum Ha JOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U HAXOKICHUE
reOMEeTPUUECKUX BEIMYHUH 10 00pa3liaM WiK alropuT™Mam, IPUMEHsIsl U3BECTHbIE
METO/IbI IIPU PEUIEHUH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4

[IpumensTH IpoCcTENINE MPOrPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a1a4

[IpuBoIUTE MpHUMEPBI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEN B MIPUPOJIE U )KU3HH,
pacro3HaBaTh NPOSIBIICHNE 3aKOHOB T€OMETPUUB UCKYCCTBE

[IpuMeHsTH MoTy4YeHHbIE 3HAHUS Ha MTPaKTUKE: aHAJIM3UPOBATh peabHbIe CUTYalluu U
IIPUMEHSTh U3yUEHHbIE MIOHATHUS B IPOLIECCE TOMCKA PEIIEHUS MAaTEMaTUIECKU
cOopMyIHPOBaHHON MPOOIEMBI, MOJICIUPOBAThH PEAbHBIE CUTYAIIMH Ha SI3BIKE
TE€OMETPHUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM I€OMETPUUECKUX
MIOHATHUH U TEOpEM, arrapara aareopsl;



e  pelarb NPAKTHYECKHUE 3a/1aut, CBI3AHHbBIE C HAXOKICHUEM TEOMETPUUYECKHX BEITUUMH
COJAEP)KAHUE YYEBHOI'O KYPCA (ITO TOJIAM OBYYEHMUA)

10 kaace

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHoOBHbBIE IOHATHS CTEPEOMETPHH .
Touka, mpsiMasi, INIOCKOCTh, MPOCTPAaHCTBO. [ToHATHE 00 aKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
B3aumHoe pacnonoxeHue npsiMpIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapajlIeIbHbIEe U
CKpEIMBAIOIINECS IIPSIMBIE.

ITapa/ieJibHOCTH NPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHbIE IPSIMbIE B IPOCTPAHCTBE; NAapAJUIEIbHOCTD TPEX NPSAMBIX; TAPAIIIEIbHOCTh
IPSIMOM U TJIOCKOCTU. YTJIbl C COHAIIPABIEHHBIMHU CTOPOHAMM; YTOJI MEXKIY IPSIMBIMU B
npocrpaHcTse IlapamieabHOCTh TNIOCKOCTEN: NTapalIeIbHbIE INIOCKOCTH; CBONCTBA
napajulesbHbIX Tiockoctel IlpocTeiiine npocTpancTBeHHbIE (GUTYpBI HA IUIOCKOCTH: TETPa’Ip,
KyO, mapauieNenuIie ], MoOCTPOSHHE CeUCHHH

IlepneHAMKY/IAPHOCTH NPAMON U IVIOCKOCTH:
NEPIEHIUKYJIIPHBIC IPSIMbIE B IIPOCTPAHCTBE, NPSMBIE ITapaJIICIIbHBIE U IEPICHIUKYIISIPHBIE K
IUIOCKOCTH, TPU3HAK MEPIIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM
NEPIEHIUKYJIIPHON IIIIOCKOCTH .

YrJabl B IpOCTPAHCTBE:
YroJI MeXAy IPSAMOM U INIOCKOCTBIO; IBYTPAHHBIN yroJl, IMHEHHBIN yTroJl JBYTPaHHOIO yria
JlepnieHIUKyIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE OT IPSMOH 10
IUIOCKOCTH, MPOEKLUs PUTypBhl HA IUIOCKOCTh. IlepneHIuKyIsIpHOCTb INIOCKOCTEH: MPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN Teopema o TpEX NneprneHauKysapax

MHoOrorpaHHUKH
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHUKA, BBIITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHMKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas npusma; rpaHd 1 OCHOBaHUS
NPU3MBI; IpsIMast U HAKJIOHHAsl IPU3MBbI; OOKOBas M MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsIMOYTOJIBHBIN MapaJIeNIeNUIe] U ero cBoicTsa .JIupamuaa: n-yroiapHas
nUpamMuia, FpaHd ¥ OCHOBaHHME MUPAaMU/Ibl; OOKOBas M MOJIHAS IOBEPXHOCTh MUPAMUJIBI;
IIPaBWIbHAS U yCEUEHHAs UpaMKia. JIEMEHTHI IPU3MbI U upamuabl. [IpaBuibHble
MHOTOTPaHHMKU: TIOHATHE TIPABUILHOTO MHOTOIPAaHHUKA; TPaBUJIbHAS TPU3Ma U PAaBUJIbHAS
NUpaMu/Ia; IpaBUiIbHAs TPEYroibHas MUPaMUa U MpaBWIbHBINA TeTpadap; KyO. [Ipeacrasienue
0 NPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, JOAEKadAp U uKocadap. CeueHus npusMsl U
nupaMuipl. CUMMETpHS B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, NPSMOi, IIIIOCKOCTH
DJIEMEHTBI CAMMETPUH B IUPaMUJax, NapajuleIenue1ax, IpaBUIbHBIX MHOTOTpaHHUKAX
Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTHU U MOJIHON MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIAb OCHOBaHMI, TEOpEMA O
OOKOBOI MOBEPXHOCTH NMPsIMOH Tpu3MBI. [Tno1mans 60K0BOH MOBEPXHOCTH U MOBEPXHOCTH
NpaBUIBHON MUpaMuUIbl, TEOpEMa O IIoaau yceu€HHoi nmupamu sl [Tonsatue 06 o0béme
O0béM nupamMuabl, NPU3MbI
[TonoGubIe Tena B mpocTpaHcTBe COOTHOIICHUST MEXKIY TUIOMIAASIMU TOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX Tell.



11 knace

Tena Bpamenus
[umuaaprdeckas TOBEPXHOCTh, 00pa3yronue MUINHAPUIECKON
MMOBEPXHOCTH, OCh IHJIMHIPUIECKON MTOBEPXHOCTH .
[umuuap: ocHOBaHUS U OOKOBast MOBEPXHOCTh, 00pa3yrolas U OCh; IJIOMAIbs OOKOBOH U
MOJTHOW TTOBEPXHOCTHU
KoHnueckas moBepXHOCTh, 00pa3yrolue KOHHIECKON MMOBEPXHOCTH, OCh M BEpIITNHA
KOHHYECKOU MTOBEPXHOCTH.
KoHyc: ocHOBaHME M BepIIIMHA, 00pa3yroIas U OCh; IJIOIIAlb OOKOBOM M IMOJTHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yroIIke 1 BBICOTA; OCHOBAHUS
1 OOKOBasi TOBEPXHOCT.
Cdepa u map: eHTp, paanyc, AMaMeTp; IIIOIIAIb TOBEPXHOCTH
chepnl Bzanmnoe pacnonioxkeHue chepsl U IMIIOCKOCTH; KacaTeabHas MI0CKOCTh K cdepe;
IJI0MIAbL Chepsl
N300paxenue Ten BpallleHus Ha TUIOCKOCTH .Pa3BépTka numuHapa 1 KoHyca.
KoMOuHammu e BpalieHus: ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN OKOJIO Chephl;
cthepa, BMCcaHHAss B MHOTOTPAHHUK, WJTH TEJIO BPAIICHUS.
[Tonsitue 06 06béMe. OCHOBHBIC CBOKICTBA 00BEMOB Tell. Teopema
00 00BEME MPSMOYTOJIBLHOTO MapalyiesienuIe/a U CIeICTBUS U3 Heé.
O0béM nmnuHIpa, konyca. O0bEM mapa u iomaas chepsl.
[Tono6ubie Tena B mpoctpaHcTBe .COOTHOLICHUS MEXKIY TUIOLIAIIMU TOBEPXHOCTEN, 00bEMaMHU
no00HbIX Ten. CeueHus MUIMHApa (TapaieIbHO U MepHeHANKYISIPHO OCH), CEYEHHS KOHYCa
(mapasiebHOEe OCHOBAHUIO U MTPOXOJISIINEE Yepe3
BEpILKHY), CEUCHUs IIapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE
BekTop Ha miockocTH u B rpocTpancTBe .CloKeHHEe U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uncio. Pa3nokeHne BekTopa mo TpéM HEeKOMILIaHApHBIM BekTopaMm. [IpaBumo
napasuienenunena .Penienue 3agay, CBI3aHHBIX ¢ TPUMEHEHUEM MTPaBUII
neiicTBuiil ¢ Bektopamu .IlpsimoyronpHas cucreMa KOOpAHHAT
B mipocTtpancTBe. Koopaunate BekTopa. [Ipocreiinue 3aqaun B KOOpAUHATAX . YTOI MEXTY
BekTopamu .CKalsIpHOE MPOU3BEACHNE BEKTOPOB. BhIUncIeHe yriioB MeXy MPSIMBIMU U
MI10CKOCTAMKOOpAMHATHO-BEKTOPHBIM METO/T TIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (IO T'OJAM
OBYUYEHMNS)
10 kaacc (He meHee 70 yacoB)

HazBanue pazaena
(Tembl)

Kypca, (KoJIu4ecTBO
4acoB)

OcHoOBHOe coaep:kaHue

OcHOBHBIE BHIBI I1eITETbHOCTH YYAUINXCS

BBenenue B
cTepeoMeTPHUI0
(10 v)

OCHOBHBIC TIOHSTHSI CTEPEOMETPHUH:
TOYKa, MPsIMast, IIOCKOCTb, PO
crpanctBo [IpaBuiia H300paXKeHust
Ha PUCYHKaX: H300pakeHUs IIOCKO
CTeﬁ, napajuiCJIibHbIX MMPAMBIX
(OTpE3KOB), CEPEIMHBI OTPE3Ka

AKTYyaIM3upoBaTh (GHakThl ¥ METO/IbI IUIAHH
METpHH, PEJICBAHTHBIC TEME

IMoJry4aTh NpeACTaBICHHS O IPOCTPAHCTBEH
HBIX (uUrypax, pasouparb mpocreiime
HpaBmIa H300paXKeHUsI ATUX GUryp
N300pakaTh NpsMyIO U IJIOCKOCTh HA PUCYH




[MoHsITHS: TIEpECEeKAIONIHECs IIOCKO
CTH, NIePECeKAIOIINECS TpsMast

U TUIOCKOCTh

3HAKOMCTBO ¢ MHOTOTPaHHUKAMH,
n300pakeHUEe MHOTOTPAHHUKOB Ha
PUCYHKAaX, Ha IPOCKIIMOHHBIX
yepTekax HavanbHbie cBeeHUS

0 KyOe u pamMuzie, uX pa3BEPTKH
u Mojienu CedeHns MHOTOTpaHHU
KOB

TlonsTre 06 akCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHO
MBI CTCPCOMETPHUH U CICICTBUS 13
HUX

Ke
Pacno3HaBaTh MHOTOTPaHHUKH, TUPAMULY,
KyO, Ha3bIBaTh UX JIEMEHTHI

JenaTb pUCYHOK Ky0a, MUPaMU/IbI, HAXOAUTH
OIMOKN B HEBEPHBIX M300PAKCHHIX
3HAKOMHTBCS C CCUCHUSMH, C METOIOM
CJIC/IOB; MCIOJIB30BATh JJIS IIOCTPOCHUS
CEUCHHS METO]I CIICIOB, KPATKO 3aIMChIBAThH
LIard OCTPOCHUSI CEUCHHS

Pacno3naBaTh BUJ CEUCHUS U OTHOILICHHI,

B KOTOPBIX CEUCHHUE JIEUT pedpa Kyoa,
HaXOAMTH TUIOIAb CEUCHHUS

Hcnons3oBaTh 107100ME MPH PEIICHIH 33184
Ha MIOCTPOEHHE CEUCHU N

3HAKOMHTBCS C AKCHOMATHUCCKUM MTOCTPOE
HUEM CTEPEOMETPHUH, C AKCHOMaMU CTEpeoMe
TPHUHU U CIEACTBUSIMU M3 HUX

IIpsimMble M MIOCKOCTH
B IPOCTPAHCTBe.
IMapanieabHOCTH
MPSIMBIX

U IUI0CKOCTel

12 v)

BsanMHoe pacmonoxeHne mpsaMbIx

B IIPOCTPAHCTBE: TMEPECEKAIOIINECS,
MapauiebHbIC H CKPEIIMBAIOIINCCS
MpsSIMbIC

TlapannenbHOCTh MPSIMBIX M TUIOCKO
CTel B MPOCTPAHCTBE: MapaJlICIbHbIC
IpsIMBIE B IPOCTPAHCTBE; Mapai
JIETTBHOCTH TPEX MPSAMBIX; TTapaj
JIETBHOCTH MPSIMOH 1 TIOCKOCTH
YTIBl ¢ cOHANPaBIeHHBIMU CTOPOHA
MH; YTOJ MEXKIY TPSMBIMH B TIPO
CTpaHCTBE

[TapamieabHOCTh MI0CKOCTEH:
napauiebHbIC TIIOCKOCTH; CBOUCTBA
MapauIeIbHBIX MIOCKOCTEH
IIpocreiimume npocTpaHCTBEHHBIE
(huTypHI Ha TIOCKOCTH: TETPadp,
KyO, mapaiienenumne/1; IocTpoeHue
CEUCHHI

AKTYaJIM3UpPOBaTh (HaKTHl 1 METO/IBI
TUITAaHUMETPHH, PETIeBaHTHbIE TeMe, TPOBOAUTH
aHaJNOTHN

[MepedancisaiTs BO3ZMOXKHBIE CIIOCOOBI
PacIoIOKEHUS JIBYX IMPSIMBIX B IPOCTPAHCTBE,
WIIIOCTPUPOBATh UX Ha IpUMEpax

JlaBaTh onpe/eseHue CKpeLBaoIINXCs
IPSMBIX, (POPMYITHPOBATE MPU3HAK CKPEIIH
BAIOIIHXCS MPAMBIX M TIPHIMEHATH €T0 IPH
pelIeHnH 3a1ad

PacnoznaBathb npusmy, Ha3bIBaTh €€
JIEMEHTBHI.

CTpouTh ceueHUsl IPU3MBbI Ha TOTOBBIX
yepTexax

IepeuncasiTe BO3MOXKHBIE CIIOCOOBI
B3aHMHOTO PACTIOIOKEHUS IPSIMOH 1
IUIOCKOCTH B IPOCTPAHCTBE, IPHBOIUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PeaTbHON
JKU3HU

JlaBaThb omnpe/eieHue napanieabHOCTH
IIPSMOM U IIIOCKOCTH

®opMyJIHPOBATh IPU3HAK APAILIEIBHOCTH
IIPSMOM U IIIOCKOCTH, YTBEPKACHUE O MPSIMOM
MIePECEUCHUsST ABYX IIIOCKOCTEH, MPOXOASIINX
gepe3 napajienbHble TpsIMbIe

PemaTth npakTHyecKue 3a1ad Ha TOCTPOCHHE
CeYEeHUH MHOTOrpaHHHKa

O0BsICHATD CITy4au B3aUMHOI'O PacIOI0KEHUs
IIOCKOCTEH

JlaBaThb onpe/eneHue napanieabHbIX
IUIOCKOCTEH; IPUBOAUTD IPUMEPHI U3 peaIbHON
JKU3HH U OKpY)Karolel 00CTaHOBKH,
WILTIOCTPUPYIOINE MapaiieTbHOCTh
IJIOCKOCTEH

Hcnoab3oBaTh MPU3HAK MapaIIeIbHOCTH
JIByX TUIOCKOCTEH, CBOMCTBA MapauIeIbHbIX
IUIOCKOCTEH MPH PEeLIeHUH 3a7a4 Ha
MIOCTPOCHUE

OO0BSCHATD, YTO HA3bIBACTCS NapaIeIbHBIM
MIPOEKTUPOBAHUEM U KaK BBINOJIHACTCS
MIPOEKTHPOBAHNE (PUTYP HA IIOCKOCTD
H300paxaTs B napasieNbHOM MPOEKINUU
pa3IMYHBIC TEOMETPHIECKHE (PUTYPBHI
MopenmpoBath peanbHble CHTYallnH Ha SI3bIKEe
reOMETPHUH, UCCIIEA0BaTh IOCTPOCHHbIE
MOJIEJIH C UCTIOJIB30BaHUEM I'€OMETPUUYECKUX
MOHATHI

Hcnob30BaTh MU PEIICHUH 33/1a4 Ha
MOCTPOCHUE CEUEHH MOHATHE
MapaJuIeIbHOCTH, IPU3HAKU U CBOUCTBA
HapajuIeIbHBIX

IPSIMBIX Ha TNIOCKOCTH




IlepnenaukyasipHOCTH
NPAMBIX H II0CKOCTEMH
(12 v)

IlepnieH UKy IAPHOCTD NPSIMON

U IJIOCKOCTH: NEPIEHAUKYIIIPHbIC
IpsMBIE B IPOCTPAHCTBE, NPSIMbIC
napajulebHble U NepIeHIUKYIIIPHbIE K
IUIOCKOCTH, TIPU3HAK
HNEepHIEHIUKYJISIPHOCTU NPSIMOH 1
IJIOCKOCTH, TEOpPEMa O MPAMOi
HePIeHIUKYIIPHOI MIIOCKOCTH
TlepnienuKynsip ¥ HAKITOHHBIE:
pacCcTOSHUE OT TOYKH JI0 TIIOCKOCTH,
paccTosiHUE OT MPSMOH 10 MIIOCKOCTH

AKTYaIM3upoBaTh (HaKThl H METO/IbI
TUITAHUMETPHH, PeJIeBaHTHbIE TeME, TPOBOAUTH
aHaJNOTun

O0BACHATD, KAKOH YroJ Ha3bIBACTCS YTIOM
MEX]Ty TIePeCeKalOIIMUCS IIPSIMBIMH,
KPEIINBAIOINMUCS MPSIMBIMH B TIPOCTPAHCTBE
JlaBaTh oIpesielieHNe NepIeHIUKYIISIPHBIX
IPSIMBIX 1 IPSIMOH, ePIeHIUKYISIPHOH

K TIIOCKOCTH

HaxoauTh yribl Mex Iy CKpPeIuBarOIUMHUCS
IPSIMBIMH B KyOe 1 TUpaMuIe

IIpuBoauTH NpUMEpPHI U3 PEATbHON )KU3HU

U OKpY)Karolel 00CTaHOBKH,
WLTIOCTPUPYIOIINE NEePIICHIUKYISIPHOCTh
IPSIMBIX B TIPOCTPAHCTBE 1
MEePIIeHIUKYIISIPHOCTD MPSIMOIt

K TNIOCKOCTH

®opMyIHPOBATH TIPH3HAK
MEPIEHIUKYISIPHOCTH MPSMOI! U IIIOCKOCTH,
MPUMEHATH €r0 Ha MPAKTHKE: OOBSICHITh
MePIIeHIUKYIISIPHOCTD

pebpa Kyba M AuaroHaiy ero rpaHd, KoTopast
€ro He COJIeP)KUT, HAXOIANUTh JJIMHY JHarOHAIN
KyOa .

BbruucasiTe BICOTY IPaBUIIBHON
TPEYroabHON U MPABUIBLHON YETBIPEXYTOJILHOM
MUpaMH] IO JUTHHAM pEdep

PemaTth 3a1a4un Ha BEIYHCIICHNS, CBSI3aHHbIC

C MIEPIEHANKYIPHOCTHIO IPSIMOH 1
IUIOCKOCTH, € UCIIOJIb30BaHUEM IIPU PELICHUU
IUTAHUMETPUYECKUX (PAKTOB M METO/IOB
OOBSICHATD, YTO HA3BIBAIOT MEPIICHIUKYIISIPOM
Y HaKJIOHHOW M3 TOYKH K IUIOCKOCTH;
MpOEKLMeil HAKIIOHHOM Ha IIOCKOCTh
OO0BSACHATD, YTO HA3BIBACTCS PACCTOSIHUEM: OT
TOYKH 0 INIOCKOCTH; MEK/Y TapaienbHBIMU
IJIOCKOCTSMMU; MEXKTY IPSIMOM U MapajuieaIbHON
el IIOCKOCTBIO; MEKAY CKPEIIUBAIOLIMMUCS
HPSIMBIMI

HaxomuTh 5TH paccTOsSHUS B IPOCTBIX CIIyYasx
B KyOe, mipamu/e, pu3me

MopenupoBath peanbHble CHTYallnH Ha SI3bIKEe
TEOMETPHH, UCCIIEI0BATh TIOCTPOCHHEIE
MOJIENH C MCTIOJIb30BaHNEM T€OMETPHUIECKIX
MOHSTUN

Hcnonb3oBaTh npu peleHUN 3a1a4d Ha
nocrpoenue ceueHuit reopemy Iudaropa,
CBOICTBA IPSIMOYTOJIBHBIX TPEYrOJILHUKOB

VrIbI MKy NPAMBIMH
H IUIOCKOCTSAMH
(10 u)

YTIIBI B IPOCTPAHCTBE: YTOT MEXKTY
HPSMOM U IIOCKOCTbIO; ABYTPAHHBII
YTOJI, TMHEWHBIH yroJ IByrpaHHOTO
yria.

[leprieHAMKyYIPHOCTD TIOCKOCTEN:
MPU3HAK TTEPHSHANKYIIPHOCTH ABYX
ockocrelt Teopema o TpEx
HepIIeHIUKYIIpax

AKTyanm3upoBaTh (haKThl © METOMBI
IJIAHUMETPUH, PEIEBaHTHBIC TEME, IPOBOAUTH
aHaJIOruu

JlaBaTh onpeienieHue yria Mexay npsiMmon

1 TUIOCKOCTBIO0, (OpMYIHPOBAThH TEOpEMY

0 TpEX MepreHUKyYIsIpax 1 00paTHYIO K Heil
Haxoauts yron mMexay npsiMoil U MI0CKOCTbIO
B MHOTOTPaHHUKE, PACCTOSHUE OT TOUKHU 10
IPSAMOM Ha INIOCKOCTH, UCIIONB3Ys TEOPEMY

o Tpéx nepneHaukyapax [Iposoaurs Ha
yepTeKe NEePHEHIUKYIIAP: U3 TOUKH Ha
IPAMYIO; U3 TOUKU Ha INIOCKOCTh

JlaBaTb onpeiesieHre JBYrpaHHOrO yria U ero
ameMeHTOB OOBSCHATH PABEHCTBO BCEX
JIMHEHHBIX YIJIOB JBYTPAHHOIO yIja
HaxonuTe Ha yepTexe ABYrpaHHBIN YroJj Mpu
pedpe mIpaMuIbL, TPU3MEL, MTapajuIelIeTieia
aBaThb OINIPEJEICHUE YIJIa MEXKAY IIOCKOCTAMU
JlaBaTb onpesenienye 1 GOpMyINpOBATH
IIPU3HAK B3aMMHO IEPIEHAUKYIIAPHBIX
TJIOCKOCTEH




Haxoaute yrisl Mex1y INIOCKOCTSMH B Ky0Oe
U IHpaMuze

Vcnonp30Bath NpH peLIeHUH 3aa4 OCHOBHbIE
TEOPEMBI U METObI INTAHUMETPUHI
MonenupoBath peanbHble CUTYalluu Ha s3bIKEe
TeOMEeTPUHU, UCCIIeIOBATh TOCTPOCHHBIE
MO/JIEJH C UCII0JIb30BAHUEM I€OMETPHUECKUX
IMOHSITHI

Hcnonp30BaTh NpH peLICeHUH 3a7a4 Ha
MIOCTPOCHUE CEUCHHUI COOTHOIICHHS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

TlonsiTue MHOTOrpaHHNUKA, OCHOBHbIE
3JI€MEHTBhI MHOTOTPAaHHUKA, BBITYKIIBIE U
HEBBITYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKa
MHOTOTpaHHHKA

IIpu3ma: n-yrosnpHas npusMa; rpaHu

U OCHOBAHUS IIPU3MBIL; IIpsIMast

Y HaKJIOHHAS! IIPU3MBI; OOKOBast

U [10JIHAsl HOBEPXHOCTh IIPU3MBbI
[Tapannenenunen, npsMOyroJbHbIN
napasieenuIe]] 1 ero CBocTBa
IIupamuna: n-yrompHast mIpaMusa,
TPaHU ¥ OCHOBAaHME MTHPAMH/IBI;
00KOBast U MOJTHAsI HOBEPXHOCTh
UpaMU/JIbl; TIpaBUIIbHAS U yceuEHHAs
nupamuia

DJeMEeHThI IPU3MBbI U TUPaAMUIbI
IIpaBuIBbHBIE MHOTOTPAHHHUKN:

MOHSTHE PABUIFHOTO MHOTOTPAHHUKA;
HpaBUIbHAs TPU3Ma U IPaBHIIbHAS
MHpaMHJa; TPaBUIIbHAS

AKTyaIH3upoBaTh (HaKThl ¥ METOIBI
IUIAHUMETPUH, PEIEBAaHTHBIC TEME, IPOBOAUTH
aHaJIOruu

JlaBaThb omnpe/eneHue napauienenumnesa,
pacro3HaBaTh €ro BUJbI U U3y4aTh CBOMCTBA
JlaBaTh ompesieieHUe MHUPAMH/IbI,
pacro3HaBaTh BUJIbI IUpamMusl, HOpPMyIHPOBATH
cBOMcTBa pEOEp, TpaHeil U BBICOTHI MPABUIIBHON
THPAMHIBI

HaxoauTs 1mIommais moJIHOH 1 O0KOBOI
[IOBEPXHOCTU ITMPAMUIbI

JlaBaThb ompe/iesieHUe yCeUEHHON UpPaMUIbL,
Ha3bIBaTh €€ HJIEMEHTBI

DopMyIHPOBATHL TEOPEMY O ILIOMIAAN
OOKOBOI

MMOBEPXHOCTH MPABUJILHON yCEUEHHON
MHPAMHIBI

PemaTh 3a1aun Ha BBIYUCIICHUE, CBA3aHHbBIC

¢ IUpaMUZIaMH, a TaKKe 3a/laud Ha IIOCTPOEHHE
ceueHui

MHororpaHHUKH . JlaBaTb onpeJiesieHe IPU3MBI, PacIio3HaBaTh
TpEeyroabHast MUPaMHJIA U IPABUIBHBII
(10 u) BUJIBI IPU3M, H300paxaTh IPU3MBI HA
TeTpadap; Kyo IIpencrasienue qenTeKE
0 IPaBIIEHBIX MHOTOTPAHHUKAX: p N N
HaxoauTtsb miomaas NonHOH niu 60KOBOH
OKTadJIp, TOJEKAdIP ¥ UKOCAIIP
MOBEPXHOCTH MPU3MBI
CuMMeTpus B IPOCTPAHCTBE: o
M3yuaTh cooTHOmeHNS Dityiepa i1 Yucia
CHMMETPHSI OTHOCUTETHEHO TOUKH, N o
" pédep, TpaHel U BepLIMH MHOTOIPaHHHUKA
HPSIMOH, IITOCKOCTH DIEeMEHTHI
M3yuaTh BU/BI IPaBUIIBHBIX MHOTOIPAaHHHUKOB,
CHMMETpPHUH B MHpaMHU/aXx, o
UX Ha3BaHUSI U KOJMYECTBO rPaHei
napajuieIenuIe [ax, IPaBuIbHBIX
M3y4aTh CHMMETPUIO MHOTOTPaHHUKOB
MHOTOI'paHHHKaX
OO0BsAICHATH, KaKe TOYKH HAa3bIBAIOTCS
Berancnenue sneMeHTOB .
N CHMMETPUYHBIMI OTHOCHTEIIBHO JaHHON
MHOT'OI'PaHHHMKOB: pEOpa, MaroHasu, o
JIbL TOYKH, IIPSIMOM WJIM IMIIOCKOCTH, YTO HA3bIBAIOT
b N LIEHTPOM, OCBIO MJIH TUNIOCKOCTBI0 CHMMETPHU
IInomans 60KOBOIT MOBEPXHOCTH bHryp!
U TIOJTHOU TTOBEPXHOCTH MPSIMOH MPU3MEL, yp
o IIpuBoaUTH NpUMEPHI CHMMETPUYHBIX GUTyp
TUIOIMIA/Ib OCHOBAHMIL, TeOpeMa
N . B apXHUTEKType, TEXHHUKE, IPUPO/IC
0 OOKOBOI MOBEPXHOCTHU MPSIMOI PU3MEI
o MoneaupoBaTh pealbHbIe CUTYalUH Ha SI3bIKE
[Trnommaae 60KOBO¥ TTOBEPXHOCTH
o TEOMETPHH, UCCIIEI0BATh TOCTPOCHHEIE
Y MTOBEPXHOCTH MPAaBUIBHON MUPaMUJIBL,
o MOJIENH C UCTIOJIb30BaHNEM T€OMETPHUIECKIX
Teopema o IIona O0KoBoit .
I TOHSTHH, MCTIOJIB30BaTh 101001e
MOBEPXHOCTH yCEUEHHOI MUPaMUIBI
MHOTOTPaHHHKOB
AKTyaJIM3upoBaTh (HaKkThl 1 METOBI
IUTAHUMETPHH, PEJIEBaHTHbIC TEMe
OOBSICHATD, KaK U3MEPSIOTCSI 00BEMBI T,
TIPOBOJIS AHAIOTHIO C U3MEPEHHEM IUIOMAeH
MHOTOYTOJILHHKOB POpMyIHpOBaTH OCHOBHEIE
cBoiicTBa 00BEMOB
H3yuath, BEIBOIUTE GOPMYIIBI 00BEMA
O0BémbI .. . NPSIMOYTOJIBHOTO Napaiesienunes1a, Ipu3Msl
Tonsatue 06 066EMe OOBEM THPAMUIBL, p Y P Aa, p
MHOIOTpaHHHUKOB HOH3MBL ¥ [THPaMHIbI
8 u) p BuI4ucisiTh 005EM MPU3MBI U THPAMUIBI 110

UX 3JIeMEHTaM
I[pumeHATH 00BEM TSI peLICHUS
CTEPEOMETPUYECKUX 3a/1ad 1 JUISl HaXOXKICHUS
TEOMETPHIECKHIX BEJIMIIH

MopeaupoBaTh peanbHbIe CHTYalllH Ha S3BIKE
reOMETPUH, UCCIIEZI0BATH MOCTPOCHHBIE
MOJIEJIM C UCIOJIb30BaHUEM [eOMEeTPUYECKUX




TTOHSTUI

IloBTOpEHMe: ceyeHusl,
PACCTOSIHUSI U YIJIBI
8w

[locTpoenue ceuenuii B MHOrorpaH
HUKE

Boruucnenue paccrosnuil: Mexay
JIByMS TOUKaMH, OT TOUKHU 10
IPSMO, OT TOYKH JI0 INIOCKOCTH;
MEX]y CKPEIINBAIOIINMHUCS MPSIMBI
MH

Brruncrnenne yrioB: Mexmy CKpemn
BAIOLIUMHUCS MPSIMBIMU, MEKILY
IPSMOI U INIOCKOCTBIO, IBYIPaHHbIX
YIJI0B, YIJIOB MEXKY INIOCKOCTSIMH

CTponTh CeYeHHEe MHOTOTPAHHNKA METOJIOM
CIIE/IOB

JlaBaThb oIpe/ielICHUE PACCTOSHUS MEKAY
durypamu

Haxonutsb paccrosiHue MeXIy Napaule/IbHbL
MU IIOCKOCTSIMHU, MEXY IJIOCKOCTBIO

1 TIapajIesIbHOM el MPsMOM, MEX Y CKpeLu
BAIOLIUMHCS MPSIMBIMU

CTpouTh JUHEHHBIN Yrol ABYTPaHHOTO YIia
Ha YepTe’Ke MHOTOTPaHHUKA U HAXOAUTb €T0
BEJIMYUHY

Haxogutsb yrisl Mexy INIOCKOCTSAMU B MHO
rorpaHHUKaxX

Tena Bpamenust
(12 9)

Coepa u map: ueHrp, pajauyc,
JFaMeTp; IUIONIa b HOBEPXHOCTH
cdepsl BzanMHoe pacrionoxenne
cepsl U IIOCKOCTH; KacaTeNbHas
IUIOCKOCTH K cepe; mionaas
chepsr

Mzobpaxkenue chepsl, mapa Ha
IIIOCKOCTU

CeueHus mapa

AKTyaJIH3upoBaTh (HaKkThl ¥ METOIbI INTAHI
METpPUH, PENIEBAHTHBIE TEME, TIPOBOAUTD
aHaJNOTHN

JlaBaTh omnpeseneHust chepsl U mapa, ux
LIEHTpa, paauyca, quamerpa OnpeneniTh
cdepy Kak GUrypy BpalieHHs: OKPYKHOCTH
HccnenoBaTs B3anMHOE pacIoioKeHUE Cheprl
U IUTOCKOCTH, IBYX c(hep, MILTIOCTPHPOBATh
9TO Ha YepTeKaxX U pUCYyHKax
DopMyJIHPOBATH OIPE/IEIIEHUE KacaTeabHON
IUIOCKOCTH K cepe, CBOUCTBO U MPU3HAK
KacaTeJIbHOM MII0CKOCTU

3HAKOMHUTBCS C T€OIC3UICCKIMHU JTHHUAMH Ha

chepe

umaapryeckas TOBEpXHOCTb,
o0pasyronye IITHHIPHIECKON
HOBEPXHOCTH, OCh LIMINHIPHYCCKON
HOBEepXHOCTH LIMIIMHADP: OCHOBAaHUS
1 OOKOBasi MOBEPXHOCTh, 00pa3yIo
Ias ¥ 0Chb; IUIOWa1b OOKOBOH

U TTOJTHOU ITOBEPXHOCTH
M300pakeHne LUIMHIPA HA INIOCKO
ctu Pa3Béprka mumHIpa

CeveHust TUITHHAPA (TUIOCKOCTHIO,
HapaJuIeabHOM WK MePIeHANKYISAP
HOW OCH LMIIMHIIPA)

OO0BbSCHSATD, UTO HA3BIBAIOT LIWIMHIPOM,
Ha3bIBATh €0 AJIEMEHTHI

N3yuyaTh, 00BICHATD, KaK MOJYYUTh [IAIAHAD
MyTEM BpALICHUs IPSIMOYTOJILHUKA
BbiBoaMTSE, HCIIOTIB30BATH (HOPMYIIBI IS
BBIYHCIICHUS IJIOIMIAAN OOKOBOM MOBEPXHOCTH
OWTHHIPA

H3yuars, pacriozHaBaTh pa3BepTKy HUIUHIpA
M300pakaTh LMIMHAP U €70 CEUCHHUS IIIOCKO
CTbIO, IPOXOJISIIIEH uepe3 ero ock, napauieib
HOM WJIM NEPIEeHAUKYJISIPHON OCH

HaxoauTsb miomaay 5Tux ceueHui
MopaenupoBaTh peanbHbIe CUTYAIlMN Ha S3bIKE
TE€OMETPHH, HCCIIEIOBATH IOCTPOCHHBIE
MOJIETH C MCIOIb30BAaHUEM FeOMETPHUYECKUX
TTOHSITUI

KoHuueckast TOBEpXHOCTh, 00pasyro
e KOHUYECKOU MOBEPXHOCTH, OCh

U BepIINHA KOHUIECKOI MOBEPXHOCTH.

Komnyc: ocHOoBaHMe 1 BepnHa,
o0pasyromiast U 0Ch; IUIOIIA/Ib
OOKOBOI U MOJIHOW TTOBEPXHOCTH
VYceuéHHBII KOHYC: 00pasyroIue
Y BBICOTA; OCHOBAaHHS M OOKOBast
MOBEPXHOCTh

M300paskeHne KOHyca Ha MIIOCKOCTH
Pa3zséprka konyca

Ceuennst koHyca (IITOCKOCTBIO,
HapajuieIbHON OCHOBAHUIO,  TLIO
CKOCTBI0, IPOXOIAILEH yepe3
BEPIINHY)

OO0BSICHATD, KaK0e TeJIO HA3bIBAIOT
KPYIr'OBBIM

KOHYCOM, HAa3bIBaTh €ro 3JeMeHTbI
N3y4aTh, 00BICHATH, KAK MOJYYHTh KOHYC
nyTéM BpalieHus NPsiMOyroJIbHOI0
TpeyroJb

HHUKA

M300pakaTh KOHYC U €r0 ceYeHHUs MI0CKO
CThI0, IPOXOJsLIeH Yepe3 och, U
INIOCKOCTBIO,

MepreHNKYJISIPHOI K 0CH

H3yuartp, pacno3HaBaTh pa3BépTKY KOHyca
BbiBOaUTH, HCIIOIB30BATH (POPMYJIBI LIS
BbIYHCJICHUS IJ10IALH OOKOBOI
MOBEPXHOCTH

KOHYCa

HaxoauTh miiomaam ceyeHuii, npoxoasiiux
yepe3 BePIIMHY KOHYCA MJIM NepeHANnKYIsAp
HBIX ero 0cH

O0BsACHATDL, KAK0E TeJI0O HA3LIBACTCH yCeYEH
HBIM KOHYCOM

H3yuath, 00bSICHATH, KaK €ro NOJIy4YHTh
MYTEéM BpallieHus1 MPSIMOYT0J1bHOI
Tpaneuuu

BbIBOAUTH, IPUMEHSTH (hopMyJTy LJIst
BbIYHC




JIEHHS TUI0IIA/IH 00KOBOii OBEPXHOCTH
YCe4EHHOI0 KOHyca

AKTYyaIM3upoBaTh GaKThI H METOABI IIAHH
MeTpPHUH, pelieBAHTHbIE TeMe, IPOBOIUTH
AHAJIOTHH

KomOunanus ten BparmeHust 1 MHO
TOTPaHHMKOB MHOTrOrpaHHUK,
olMcaHHBbIi 0K0JI0 cdepsl; cdhepa,
BIHCAaHHAsl B MHOTOI'PaHHHK YIIH

B TEJIO BPAICHUS

AKTYyaJM3upoBaTh (PAKTHI U METOAbI IIJIAHU
MeTpPHH, peleBAHTHbIE TeMe, IPOBOJAUThH
AHAJIOTHH

Pemath crepeomMeTpuueckue 3a1aum,
CBSI3AHHBIE C TeJIaMH BpallleHHusl,
MOCTPOCHUEM

cedyeHuii Tes1 BpaleHusi, ¢ KOMOMHANMAMH
Tell

BpaIllcHUS] 1 MHOTOTPAHHUKOB HA
HAXO0’K/IeHHe reOMeTPHYeCKHX BeJUYHH
Hcnonb3oBaTh npu pemieHnn
cTepeoMeTPHYECKUX 3a1a4
MJIAHUMeTpUYeckue GaKThbI

U MeTo/Ibl 321241 HA BbIYUCICHHE H
JA0Ka3aTeJIbCTBO

MopaenupoBaTh peajbHble CHTYallHU HA
sI3bIKe

reoMeTpHH, HCCI1eJ0BATh OCTPOCHHbIE
MOJe/IU € HCIIO0JIb30BAHHEM FeOMeTPHYeCKHX
TIOHSITHH

O0BEMBI TET
(CR))

[TonsTe 06 06BEMe OCHOBHBIE
cBoiicTBa 00BEMOB TEI

O0bEM 1UIIMHIpa, KOHYCa

O0BEM mIapa 1 miIonags chepsl
TlonoOHbIe Tena B mpOCTPaHCTBE
COOTHOIICHNS MEK/Ty TIIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX
Ten

AKTyaau3upoBaTh (pakThbl H METOAbI
IUIAHUMETPUH, peJieBAHTHbIE TeMe,
NMPOBOAUTH

AHAJIOTHH

BbIBOAUTH, HCIIOIB30BATH (OPMYJIbI
00bEMOB:

MPU3Mbl, IWJIHHAPA, TUPAMH/bI, KOHYCA;
yCe4éHHOI MUpaMH/Ibl M YCeYEHHOI0 KOHYca
PemaTth crepeoMeTpuyeckue 3a1auM,
CBSI3aHHbIE ¢ BHIYHCJIEHHEM 00bEMOB
DopMyJIHPOBATH OIpeieeHUe HIAPOBOI0
cerMeHTa, AapoBoro cJosi, apoBOro
ceKTopa

I[IpuMeHsaTh (opMy.abl AJ151 HAXOKAEHUSI
00bEMOB IAPOBOI0 CErMEHTA, IAPOBOI0
ceKTopa

elIaTh cTepeoMeTpHYecKue 3a1a4u,
CBSI3aHHBIE ¢ 00BbEMOM 1IAPA M MJIOLIAABIO
chepnl

MopaenupoBaTh peajibHbIe CHTyallMu Ha
si3bIKe

reoMeTpHH, HCCIIeT0BATH MOCTPOEHHbIE
MOJIeJIN € MCI0JIb30BAHUEM reOMeTpPHYecKUuX
MOHATHI

AKTyaau3upoBaTh (pakThbl H METOAbI
IUVIAHUMETPUH, peJieBAHTHbIE TeMe,
MPOBOIUTH

AHAJIOTHH

Pemath crepeoMerpuueckue 3agaumn,
CBSI3aHHbBIE C COOTHOIIIEHNEM 00BEMOB 1
TOBEPXHOCTEH MOA00HBIX TeJ B
MPOCTPAHCTBE

MopaenupoBaTh peajbHble CHTYyallud HA
SI3bIKE

reoMeTpHH, HCCIe0BATH MOCTPOEHHbIE
MOJIeJIN € UCI0JIb30BAHUEM FeOMeTPHYecKUX
MOHATHIH

BekTopsbl
KOOPAMHATHI

B NMPOCTPAHCTBE
(10 9)

BekTop Ha MI0CKOCTH U B IPOCTpaH
ctBe CII0KCHUE M BBIYUTAHUE
BEKTOPOB Y MHOKEHUE BEKTOpa Ha
yucio Pasnoskenue BexkTopa 1o
TPEM HEKOMILIAaHAPHBIM BEKTOpaM
[IpaBuio napamenenunena
Pemenue 3a1a4, CBSI3aHHBIX C TIPU
MEHEHUEM MPaBUJI JEUCTBUHN C BEKTO

AKTYaJu3HpPOBATh (aKThl U METO/IBI IJTAHH
METpUH, peJIeBaHTHbIE TeME, IPOBOUTh
QHAJIOTHN

OnepupoBaTh NOHSATHEM BEKTOP B IPOCTPaH
CTBE

®opMyIHPOBATH TIPABUIIO TTapAILIENICTINIICAA
IPU CJI0KEHUU BEKTOPOB

CxJ1a1bIBATh, BBIYUTATH BEKTOPHI,




pamu
IIpsiMoyromnbHas cucTeMa KOOpAUHAT

B nipoctpancTBe KoopanHate!

Bekropa [IpocTeiime 3anaun

B KOOPJMHATAX YTOJI MEXIY

BekTopamu CKalsipHOE TPOHU3BE/Ie

HHE BEeKTOPOB Brruncienue yrios Mexty
HPSIMBIMH U TTOCKOCTSIMU
KoopanHaTtHO-BEKTOPHBIH METOA NpH
pelIeHUH FeOMETPUIECKHX 3a/1a4

YMHOXKATH
BEKTOP Ha YHCIIO

H3yuaTh 0CHOBHBIE CBOMCTBA ATUX ONEpaLUil
JaBaThb onpeneneHne NpsMoyroiabHON CUCTE
MBI KOOPJMHAT B IIPOCTPAHCTBE

Bbipa3uth KOOpIUHATHI BEKTOpA uepes
KOOPJIMHATHI €r0 KOHILIOB

BbiBoaMTSE, HCIOB30BATH (hOpMYITy AIHMHEL
BEKTOpa U pacCTOSIHUS MEXKIY TOUYKaMU
BeipaxkaTh cKalsIpHOE IPOU3BEACHHUE
BEKTOPOB Uepe3 UX KOOPJUHATHI, BEITHUCIISATh
YTOJI MEXTY IBYMsI BEKTOpaMH, ABYyMsI
MPSMBIMU

Haxoauts yron mexay npsMoiu u
IUIOCKOCTBIO, YTOJI MEXKTY ABYMs INIOCKOCTSMU
AQHAJMTUYECKUMU METOJIaMU

BriBoaNTS, HCTIONB30BaTh hopMyITy
paccTosHUs OT TOUKH 10 IIIOCKOCTH

IloBTOpEHME,
00001eHne

U CHCTeMaTH3AIUS
3HAHUI

84

OcHoBHbIE GUTYPBI, HAKThI, TEOPEMbI
Kypca IUIaHUMEeTpuH .3a1auu
TUTAHUMETPHH M METOMBI VX PEIICHHS
OcHoBHBIE QUTYPBI, PAKTEI, TEOPEMBI
Kypca cTepeoMeTpuu .3aauu
CTEPEOMETPUH U METO/IBI UX pele
HHS

Pemate npocreiiimue 3a1auu Ha HaX0XKIECHHUE
JUIHH | yTJIOB B TEOMETPUUECKUX (DHUTYpaX,
IpUMEHsTh TeopeMy ITudaropa, Teopemsl
CHUHYCOB U KOCUHYCOB

Haxoautsb mioniags MHOIOYroJIbHUKA, Kpyra
Pacno3naBaThb 1oJ100HbIe GUTYpPBI, HAXOAUTD
OTHOIICHUS JUIMH U IIoUaen
Hcnonb3oBaTh Npu pelICHUU CTEPEOMETPHUE
CKHX 331a4 (paKThl ¥ METOMBI INIAHUMETPHU




PABOYASA ITIPOTPAMMAYYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTUKA»

HEJIX N3YYEHUSA YYEBHOI'O KYPCA.

VY4eOnblit Kypc «BeposiTHOCTD U CTaTHCTHKa» 0a30BOT0 YPOBHS

SBIISICTCS IPOIOJDKCHUEM M Pa3BUTHEM OJJTHOMMEHHOTO Y4€OHOTO

Kypca 0a30BOro ypoBHsS OCHOBHOH 1IK0IbI Kype npenHasHaueH

Ui GOPMHUPOBAHUSA y O0YUAIOIIUXCSI CTATUCTHYECKON KYJIbTYPBI

¥ TIOHUMAaHUS POJIM TEOPUHU BEPOSATHOCTEH KaK MaTeMaTHYECKOTO

MHCTPYMEHTA JJIsl U3yYCHHS CITydaiiHBIX COOBITHH, BETMUUH U mporieccoB [Ipu n3ydenun kypcea
000raImaroTcs MPeICTaBICHUS YUaIUXCs O METO/IaX UCCIICAOBAaHUS H3MEHYHBOTIO MHPAa,
pa3BUBaeTCs

NOHMMaHHME 3HAYMMOCTH M OOITHOCTH MAaTEeMaTHYECKUX METO/IOB

MO3HAHUS KaK HEOTHEMJIEMOH YacTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS
Copneprkanue Kypca HallpaBJIEHO Ha 3aKpEIUICHNE 3HAHUH, ITOJIyYeHHBIX TP U3YYSHHH Kypca
OCHOBHOM IIIKOJIBI U HAa Pa3BUTHE

NPECTaBICHNAN O CITyJalHBIX BETMUYMHAX M B3aUMOCBS3SIX MEXTY

HUMH Ha BOKHBIX MIPIMEPaxX, CEO’KETHl KOTOPBIX TTOYEPITHYTHI U3

OKpYyaroliero Mupa B pesynbrare y 00ydaromuxcs J10JKHO cpOPMUPOBATHCS MPEICTABIECHUE O
HanOoJsee ymoTpeOUTENbHBIX U OOIMX MAaTEMAaTHUECKUX MOJIEIISX, UCTIOIB3YEMBIX IS
OTIHCAHHUS

AQHTPOTIOMETPHUYECKUX U JIEMOTpaUIeCKUX BEITMUNH, TOTPEITHOCTEHN B PA3INYHOTO poJia
U3MEPEHUSIX, JIUTEIHHOCTH OE30TKa3HOM

paboTHI TEXHUYECKHX YCTPOICTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUH U TIPOIIECCOB B OOIIECTBE
B cooTBeTcTBUY C yKazaHHBIMH LEISIMHA B CTPYKTYpe Y4eOHOTO

Kypca «BeposiTHOCTh M CTaTUCTHKA» CPETHEH MIKOJIBI HAa 0a30BOM

YPOBHE BBIJICJICHBI CIIEIYIOIIIE OCHOBHBIE CO/IEPIKATENbHBIC JINHUU:

«Crny4daiinble COOBITHS U BEPOSITHOCTUY, «CilydaiiHble BETMYMHBI

Y 3aKOH OOJIBILINX YUCEI»

BaxHyro yacTh Kypca 3aHUMaeT N3ydeHHe reOMEeTPUIECKOTO

1 OMHOMHUAJIBHOTO pacrpe/ieIeHUil 1 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAIOTaMU —
NOKa3aTeIbHBIM U HOPMAIbHBIM pacTpeeICHUSIMU

Coneprxanue muHAN «CydaifHbIe COOBITUSI M BEPOSTHOCTHY CITY)KUT OCHOBOM ISt
(bopMHpOBaHUS PEACTABICHUH O pacIpeeTICHHN BEPOSTHOCTEH MEKIY 3HAUCHUSIMH
CIIyYallHBIX BEJIUYUH,

a TakKe ATa JIMHKUS Heo0X0IMMa Kak 0a3a Jisi M3y4eHHs 3aKOHA

00abpIIKX Yncen — (PpyHAaMEHTaIbHOTO 3aKOHA, JEMCTBYIOLIET0 B IPUPOJIE U 00IIEeCTBE U
MUMEIOIIET0 MaTeMaTH4ecKyro hopmanmzanuio Cam 3aK0H OOJBIITNX YHACEN IPEIaraeTcs B
03HAKOMUTEIFHON (pOpME C MUHUMAIBHBIM UCTIOIh30BAHNEM MAaTEMAaTHIECKOTO
dbopmanuzma

TeMmbl, CBSI3aHHBIC C HEMTPEPHIBHBIMU CITyYaiTHBIMH BEJTHUYNHAMH,

AKNCHTHUPYIOT BHUMAHUC IIKOJbHUKOB Ha OITMCAHUN U N3YUYCHUUN



CIIy4aliHBIX SBJICHHU C IIOMOIIBIO HENMPEPBIBHBIX (PYHKIMI OCHOBHOE BHUMAHHE yIENAETCS
[I0KAa3aTeIbHOMY U HOPMAJIbHOMY paclpeeIeHUsIM, IPU 3TOM MIPEATIONAraeTCs
03HAKOMUTEIIFHOE U3y4eHHE MaTepraja 0e3 10Ka3aTeNbCTB MPUMEHAEMBIX (PAKTOB
MECTO KYPCA B YYEBHOM IIJIAHE
B yuebHOM m1ane Ha u3ydeHue Kypca «BeposiTHOCTb U CTaTHUCTHKa» Ha 0a30BOM ypOBHE
oTBOAUTCS 1 ydeOHBIN Yac B HEJEIIO B TEUSCHHE KaX/10T0 roja ooydeHus, Bcero 70 yaeOHbIX
4acoB
IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA MPUMEPHOM
PABOYEN ITPOIT'PAMMBI KYPCA
(10 'OAAM OBYYEHUA)
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTtHocTh u ctatuctuka» B 10—11 kitaccax
OpPUEHTUPOBAHbI Ha JOCTH)KEHUE YPOBHS MaTEMAaTUYECKOM rPaMOTHOCTH, HEOOXOAUMOTIO IS
YCIIELIHOTO
peleHus 3a1a4 U Ipo0JieM B peabHOM KU3HU U CO3JJaHUE YCIOBUN
JUTSL X OOMIEKYJIBTYPHOTO Pa3BUTHS
OcBoenue yaeOHOT0 Kypca «BeposiTHOCTD U CTaTUCTHKa» HAa 6a30BOM YPOBHE CPEIHETO 00IIET0
00pa30BaHMs IOJKHO 00ecreunBaTh JTIOCTHIKEHUE CIIEAYIOINX MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yIbTaToB:
10 knace
e YuTarh U CTPOUTH TAOIULIBI M JUATPAMMBI
e OnepupoBaTh HOHATUSAMU: CpeHEE apu(METHUECKOe, MEIMaHa, Hauobobllee,
HauMEHbIIIee 3HaYeHUE, pa3Max MacCHUBa YHCIIOBBIX JIaHHBIX
e OnepupoBaTh NOHATUSAMU: CIIY4alHbII 3KCIEPUMEHT (OIBIT) U ClIyyailHOE COOBITHE,
3JIEMEHTAapHOE COOBbITHE (3JIEMEHTAPHBINA NCXO0/1) CIYy4aiiHOTO ONbITAa; HAXOAUTh
BEPOSTHOCTH B OIBITAX C PABHOBO3MOXHBIMH CITy4allHBIMU COOBITHSIMU, HAXOIUTH U
CpaBHUBATb BEPOSTHOCTH COOBITUN B M3yUEHHBIX CIyYalHbBIX HKCIEPUMEHTAX.
Haxonuts u popMynupoBath cOOBITHS: IepecedeHne U 00beANHEHNE JJAaHHBIX COOBITHIH,
COOBITHE, TPOTUBOIOIOKHOE TAHHOMY COOBITHIO; TI0OJIb30BATHCS IUarpaMMamu Jilniepa
1 GOpMyIOil cl0XKeHNs BEPOSTHOCTEN NPU PELICHUH 3a/1a4
e OmnepupoBaTb MOHATUSAMU: YCIOBHASL BEPOSTHOCTh, HE3aBUCUMbBIE COOBITHS; HAXOAUTh
BEPOSTHOCTH C MTOMOUIbIO IIPaBUJIa YMHOXKEHHUS, C IIOMOIIIBIO JIepeBa CIy4yaliHOTO OIbITa
e [IpumeHsATH KOMOMHATOPHOE MPABUJIO YMHOXKEHHUS TP PEIICHUHU 3a/1a4
e OnepupoBaTh NOHATUSMU: UCIIBITAHNE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCTIBITAHU,
yCHex U HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITUI B CEpUN HE3aBUCHUMBIX UCIIBITAHUIN
710 TIEPBOTO yCIexa; HaXOAUTh BEPOSITHOCTH COOBITHI B CepUU UCTIbITaHUI beprynmu
e OnepupoBaTh NOHATUSAMU: CIIy4aiiHas BEJIMYMHA, pacIlpe/ie]IeHHe BEPOSITHOCTEH,
auarpamMma pacipeesIeHus
11 kaace
e (CpaBHHBATh BEPOSATHOCTH 3HAYCHUH CIYyYaHOW BEJTUYUHBI 110
pacnpeesIeHUI0 NIH C TOMOLIbIO AMAarpaMM
e OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO OXKHUAAHUS; IPUBOJAUTE IPUMEPBI, KaK
IIPUMEHSIETCA MaTEMaTUUECKOE OKUAAHNE CIy4aiiHOW BETMYHUHBI HAXOIUTh
MaTEMaTHYECKOE OXKHUAAHNE 10 TaHHOMY PacIpeIeIeHUI0



e lmeTh MpEACTAaBJICHUC O 3aKOHC OOJIBIIMX YHCeIl

e lImers npencraBiieHHE O HOPMAIILHOM PACIpPEIEICHUN.

COAEPKXAHHUE YYEBHOTI' O KYPCA (1O I'OAAM OBYYEHMUS)

10 kanacc

[IpencraBienue JaHHBIX ¢ TOMOLIBIO TabmuIl U quarpamm .CpenHee apudmMernyeckoe, MeAMaHa,
HauOoJIbIlIee U HAMMEHbIIee 3HAUCHHUs, pa3Max, AUCIIEPCHs U CTaHJapTHOE OTKIOHEHHUE
YHCIIOBBIX HAOOPOB.

CrnyuaiiHble S9KCIIEPUMEHTHI (OTBITHI) U CITydyaiiHbIe COOBITHS.

DOnemeHTapHbIe cOObITHS (MCX0/1b1) BeposTHOCTS ciydaitHoro coObiTust bin3ocTh 4acToThl U
BEPOATHOCTH COObITHI. CllydaifHble ONBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.
BepostHocTH cOOBITHII B OIIBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
Onepanuu HaJ COOBITUSAMU: TIepeceueHne, 00beIMHEHUE, IPOTUBOIOJIOKHbBIE COOBITHS
Huarpammsl Ditsiepa @opMyiia C0KeHHUsSI BEPOSITHOCTEN

VYcnoBHas BEpOSITHOCTh Y MHOKEHUE BEPOSITHOCTEN JlepeBo citydailHOro 3KCIepuMeHTa
®dopmyna MoaHON BepoaTHOCTH He3aBucumbie COOBITHS

Komb6unaropnoe npasuno ymHoxenus [lepectanoBku u paxTopuan Yuciao coueTaHnuit
Tpeyronbuuk [lackans @opmyna 6unoma HeroTona

bunapHbIii cily4aliHbIi ONBIT (MCIBITAHKUE), YCIIEX U HEYyaa4ya

He3aBucumele ucnpeitanus Cepusi He3aBUCUMBIX HCTIBITAHUN 10 iepBoro ycnexa Cepust
HE3aBUCUMBIX UCTIbITaHUN bepHymn

Cnyuaiinas BennuuHa. Pacnpenenenue BepostHocten [{uarpamma pactipenenenus [lpumepst
pacrpezieieHui, B TOM YHCIIe, FEOMETPHUECKOe M OMHOMHAIIBHOE.

11 kaace

UucnoBble XapaKTEPUCTHKHU CITyYalHBIX BEJIMYUH: MAaTEMAaTHYECKOE OKUJIAHUE, TUCTIEPCHUS U
CcTaHJapTHOE OTKJIOHEeHHE .[IpuMephl MpUMEHEHHST MaTEMATHYECKOTO OKUIaHUS, B TOM YUCTIE B
3a/1a4ax U3 MOBCEIHEBHOM KU3HU. MaTemMaTHuecKkoe OKuAaHne OMHapHOU ciayJyailHoH
BENTMYMHBI. MaTeMaTuuecKkoe 0KUJIaHNe CYMMBI CITy4aliHbIX BeIMUMH. MaTeMaTudeckoe
OKHMJIaHME U JTUCTIEPCHUSI TEOMETPUIECKOTO U OMHOMHAIBHOTO PaCIIpEIeICHUH .

3aKoH OOJBIIUX YKCEN U €T0 POJIh B HAYKe, MPUPOJIEC U OOIIECTBE.

Br160opouHbIit METO] HccleA0BaHUN

[Ipumepsl HENPEPBIBHBIX CIIy4ailHbIX BeNWYUH 3l IoHATHE O MIIOTHOCTU pacnpeneneHus. 3a1auu,
MPUBOASAIINE K HOPMAJILHOMY pacipeiesieHuto. [[onsiTie o0 HopMallbHOM pacipeiesICHUN.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I1IO 'OJJAM
OBYYEHUA)
10 kiacc (e menee 35 u)

a3BaHHe pa3jena
(Tembl)

OcHOBHOE cofiep:KaHne JesATeIbHOCTH 00y4aromuxcs OcCHOBHBIC BUIbI




(KOJINYECTBO YaCOB)

IIpeacraBienue
AaHHBIX

U onHcaTelIbHas
CTATHCTH

Ka

(CR))

[Ipencrasienue faHHBIX C TOMOLIBIO
Tabmui u quarpamm Cpenaee
apudMeTHIecKoe, MeInana, Hau
OoJIbllIee ¥ HAMMEHBIIIEE 3HAUYEHHSI,
pasMax, aucrepcus, CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OPOB

H3BaexkaTs nHPoOpManMIo 13 TabIML U A1
rpaMM, HCM0/Ib30BaTh TaOIMIBI U THATPAMMBI
UL TIPE/ICTABICHUS CTATUCTUYECCKUX JaHHBIX
Haxoauts onucareibHble XapaKTepUCTUKU
JTAHHBIX

BbiaBUraTh, KpHTHKOBATBL THIOTE3bI O Xapak
Tepe CIy4aiHOM N3MEHYMBOCTH U ONPEAEIISIO
nmx e€ gaxkropax

CuiyyaiiHble ONBITBI
H cJyYaiiHble

CiyuaiiHble SKCIIEPUMEHTHI (OTIBITEI)
U CIy4aifHble COOBITHS DJIeMEHTap

BbieasaTh Ha npuMepax ciaydaifHble COOBITHS
B OIMCAHHOM CITy4aifHOM OIIBITE

coOBITHS D opMyJIHPOBATH YCIOBHUS IPOBEIACHUS
> HbIE cOOBITHS (McX0bl) Bepost pMy-tip y P

OMBITHI ¢ . CITy4aifHOTO OTIhITa
HOCTb ciIydaifHoro coOsiTHa Bepost .

PaBHOBO3MOK . HaxoauTs BEpOSITHOCTH COOBITHI B OTIBITAX
HOCTH COOBITHI B OIBITAaX C PaBHO

HBIMU C PaBHOBO3MOKHBIMH UCXOJaMHU
BO3MOYKHBIMH 3JICMEHTAPHBIMU

3J1eMEeHTAPHBIMHU COBBITHIMI Mope/upoBaTh OTBITH C PABHOBO3MOKHBIMH

HCXO0aMHU 3JIEMEHTapHBIMH UCXOJaMHU B XOJI€ IPAKTHUe
[Ipaktudeckas padora N

By CKOM paboThI

Onepauuu Hajx Hcnoab3oBaTh AuarpaMmbl Jiijiepa U cI0Bec
Omneparuu HaJl COOBITUSIMU: TIEpece N

coOBITHS N HOE OIMUCAHUE COOBITHH JIIS (HOPMYIUPOBKU
4yeHue, 00beAMHEHHE COOBITHUI,

MH, CJI0KeHHe ¥ M300pakeHHsT O0bCAMHCHUS 1 TICPECCUCHUS
MIPOTHBOTIOJIOKHBIE COOBITHS o

BEPOSITHO N COOBITHI

. Juarpammer Ditnepa @opmya

creit o Pemathb 3a1a4u ¢ ucnonb3oBaHueM (HoOpMyITbI
CIIO’KCHHSI BEPOSITHOCTCH .

B CII0’KEHUs] BEPOSITHOCTEHN

YcaoBHas

BePOSITHOCTD,

JepeBo CIAy4aiHOro
onbITa, hopmyJia
TOJTHO
BEPOSITHOCTH U
He3aBHCH

MOCTB COOBITHIA
()

VYcnoBHas BEpOSITHOCTh Y MHOXKEHHE
BeposiTHOCTel [lepeBo ciydaiiHoro
skcriepuMenTa @opmyrna nonHou
BeposaTHocTH He3aBucnmele coObI
THS

PemaThb 3a1aun Ha HAXOKJEHUE BEPOSTHOCTEN
COOBITHI, B TOM YHCIIE YCIOBHBIX C TIOMOIIBIO IepeBa
CIIy4aifHOTO OIbITa

OnpeaeysiTh HE3aBUCUMOCTH COOBITUH 11O

(hopMyIe 1 o OpraHu3aluy CIyqaifHOro

OITBITA

KombuHaTopHOE MpaBUIo YMHOXKE

HUcnoan3oBaTh TMIPaBUJIO YMHOXCHUSA I

DJIeMeHTBI Hus [lepectaHoBKY U (hakTOpHAI " N
. TIEPEUHCIICHNUS COOBITHH B CITy4allHOM OIIBITE
KOMOMHATOPH UHucno coueranuii TpeyroabHuk .
Ionb3oBaThest HOPMyYIION U TPEYTONEHIKOM
KH (4 ) [Mackans ®opmyna 6nHoMa HeroTo N
a IMackans mist ompeseneHns JYicia cCoueTaHni
Pa3ouBaTth clI0KHBIE SKCIIEPUMEHTHI HA
OT/ENbHbIE HCTIBITaHUS
. Lo OcBanBaTh MOHATHA: HCIBITAaHNE, CEPUS
BuHapHBIil ciryqaitHBIH ONBIT .
HE3aBUCHUMBIX UCIIBITAHUH
(ucmpITaHME), YCIIEX U Heymaua N
IIpuBoMTH IPUMEpPHI CepHii HE3aBUCHMBIX
Cepun Hesasucnmele ucnsrranus Cepust o
o UCIIBITAaHUN
noc/ie10BaTeIbHbIX HE3aBUCHUMBIX HCTIBITAHUH 10 .
" Pemats 32124y Ha IOUCK BEPOSTHOCTEH
HCIBITAHUIA niepBoro ycrexa Cepust He3aBUCH . o
o COOBITHI B CEPHUHU UCTIBITAHUH 10 IEPBOTO
B MBIX UCTIbITaHUH beprysu .
ycrexa ¥ B CepUsIX NCTIBITaHuH bepHymmm
IMpakTuyeckas paboTa ¢ UCIOIb30Ba -
H3yuaThb B X07€ TPaKTHUECKON pabOTHI
HHMEM 3JIEKTPOHHBIX TaOJIHUIL
C HCTIOIH30BAHUEM JIIEKTPOHHBIX TAOIHI
BEPOSITHOCTH COOBITHH B CEPUSIX HE3aBUCHMBIX
WCIIBITAHUN
OcBauBaTh NOHATHA: Clly4aiiHas BeIUYMHA,
pacrpenenenue, TabiMIa pacnpenesieHus,
. JMarpamMMa pacrpeeIeHHs
Cunyuaiinas BennunHa Pacripenene p pacrp .
. . IpuBoauTHL IPUMEPHI pacIpeieIeHNH, B TOM
Curyuaiinble HHE BeposiTHocTel [lnarpamma
YHCIIe TEOMETPUIECKOTO U OMHOMHAIILHOTO
BeJIHMYHHBI pacnpenenenus Cymma u mpousse

W pacnpe/eeHus
(6 )

JIeHHUe cirydaiHbIX BenuuuH [Tpume
PHI pacpe/eneHui, B TOM JUCiIe
TeOMEeTPHIECKOe U OMHOMHAIBLHOE

CpaBHHBATDb pacnpe/eNeHus CITyIaifHbIX
BEJINUUH

HaxoauTh 3Ha4eHUsI CyMMBI M IPOM3BEICHUS
CJTy4alHBIX BEINYUH

CTpouTh U Pacno3HaBaTh reOMETPUYECKOE
1 OMHOMHAIBEHOE paclpe/ieeHne

O06001menue u
CHCTEeMATH
3anMsl 3HAHUI
69)

OmnncarenbHast craTucTuka Ciydait
HBIC OTBITHI H BEPOSTHOCTH CITydaid
HBIX cOObITHI Onepanuu Haj
COOBITUSMH DJIEMEHTBI KOMOMHATO
PHIKH, CEpUH HE3aBUCHUMBIX HCITBITA
HUH

IIoBTOPATH N3YYCHHOE U BBICTPAUBATh
CHCTeMY 3HaHUH




11 kaacc

Haspanue paszgena
(TeMbI)
(K0JIMYECTBO YaCOB)

OcHOBHOe cofiep:kaHne

JesiTeJIbHOCTH 00y4aromuxcss OcHOBHbIE BUABI

IloBTOpEHME,
000011IeHNE

M CMCTEMATH3AIUS
3HAHUI

Ciy4aiiHble ONBITHL U BEPOSTHOCTU
ciryqaitHbIX coObIThii Ceprn He3aBH
cuUMbIX HcnblTanui CirydaiiHble
BEJIMYMHBI U PACIPEAEICHUS

IloBTOpPATHL U3y4EHHOE U BBICTPAUBATh
CHCTEMY 3HAHUM

(C))
OcBauBaTh [OHATHE MATEMATUYECKOTO
OKUJIaHUs
IIpuBoauTh U 00CYyKAATH IPUMEPHI IPUMEHE
HUsI MATEMaTHUECKOT0 OXKUAaHNs Borunc
[Tpumeps! MpUMeHEHUsI MaTeMaTH4e | JISITh MAaTEMAaTHYECKOE OXKUIaHUE
MaremaTHueckoe CKOTO O>KHJIaHUs (CTpaXxOBaHUE, Hcnoab30BaTh MOHATHE MATEMAaTUIECKOTO
0KH/AA notepesi) MatemaTiHueckoe 0xuaa OKMJaHHS U €T0 CBOMCTBA MPHU pelIeHUN
HHe CJIy4aiiHoM HUE CyMMBI CIIy4aliHbIX BEJIMUUH 3a1a4
BeJINYUHBI Marematudeckoe 0XKHJaHUE FeoMe HaxoauTts 110 n3BecTHEIM popMyslaM MaTeMa
4 ) TPUYECKOTO U OMHOMHAIILHOTO TUYECKOE 0XKUJAHUE CYMMBI CIIy4aliHbIX

pacnpeeneHui

BEJIMYNH
HaxoauTts 10 n3BecTHEIM (popMyIaM MaTeMa
THYECKUE OXKUAAHNS CITyJalHBIX BEIUYHUH,
HMEIOIIUX T€OMETPHIECKOe 1 OMHOMHANIBEHOE
pacnpeneneHus

Jucnepcus u
CTaHAApPTHOE
OTKJIOHEHHE
cay4qaiiHoi
BeJHYHHbI
(CR))

Jlucriepcust ¥ CTaHIaPTHOE OTKJIOHE
nue Jucrepcuu reoMeTpuIecKoro

1 GHHOMHAJILHOTO PACIIpeIeICHUs
IMpakTuyeckas paboTa ¢ UCIIOIb30Ba
HHEM 3JICKTPOHHBIX TAOJIHIL
pacrpeiesieHus1, B TOM YHCIIE B X0
MPaKTH

Y4ECKOM paboThI ¢ HCTIOJIL30BAHUEM
DIIEKTPOH

HBIX Ta0JIMI]

OcBanBaTh MOHATHA: JUCHEPCUS, CTAHAAPT
HOE OTKJIOHEHUE CIIy4aiiHON BEIMYUHbI
HaxoauTts aucrnepcuro o pacnpenecHUuIo
HaxoauTts 110 n3BecTHEIM popmyniaM rucrep
CHIO T€OMETPUYECKOTO i ONHOMUAIIBHOTO

3aKkoH 00JIbIIHX
quces

3akoH OonpIIHX yncen Beioopou
HBIM METOJ] MCCIEIOBAHNI
[pakTrdeckas paboTa ¢ UCIIOTB30BA

3HAKOMHTBCS C BEIOOPOYHBIM METOI0M
HCCIEI0BAHNS COBOKYIMHOCTH JaHHBIX
H3y4yaTh B X0/1€ MPAKTUIECKONH PaOOTHI
C HCTIOTH30BAHUEM NIEKTPOHHBIX TAOIHI]

3G u) HHEM JJIeKTPOHHBIX TaOIIHIT TIpUMEHEHHe BEIOOPOYHOTO METO/Ia HCCIIe0Ba
HUSL
OcBauBaTh MOHATHSL: HETIPEPbIBHAS CIly4aii
HenpepbiBHbIC Hasl BeJIMUMHA, HEIIPEPBIBHOE paclpeieeHue,
cay4aiiHble [Tpumeps! HENPEPBIBHBIX CIYYaiHBIX | (DYHKIMS IUIOTHOCTH BEPOSITHOCTH
BeJINYUHBI Benu4uH OyHKIUA IJIOTHOCTU IIpuBoaMTHL TPUMEPHI HETIPEPHIBHBIX CIIydai
(pacnpenee pacnpenenenus PapHomepHoe HBIX BEJINYMH
HMA) pacIpeneneHue 1 ero CBOMCTBa HaxoauTs BEpOSITHOCTH COOBITHH TT0 TAHHOM
29 (YHKIUH IIOTHOCTH, B TOM YHCIIE PaBHOMED
HOT'0 paclpeeseHus
OcBauBaTh MOHATHS: HOPMaJIbHOE paclpee
JICHUE
BbiaeasiTh 10 ONUCAHUIO CIyYaiiHble BETUUn
HBI, paclpeeaéHHbIe 10 HOPMAaIbHOMY
3aauu, NPUBOJIAILNE K HOPMAIBbHO aKOH
HopmaabHnoe My pacrnpeaeneHuto OyHKuus Y
o IIpuBoauTL NpUMePHI 33124, IPUBOIALINX
pacmpenese IUIOTHOCTHU U CBOMCTBA HOPMAJIbHOTO
K HOpMaJIbHOMY pacnpenesneHuo Haxo
HHUS pacrpeneneHus
JUTH YUCJIIOBBIE XapaKTCPUCTUKHU HOPMAJIbHOI'O
(2u) [pakTrueckas paboTa ¢ NCIIOTB30BA
pacrpe/eneHus o U3BECTHBIM (opmyiam
HHEM JIeKTPOHHBIX TaOJIHIY
Pemiate 3a1a4n, CBsI3aHHBIE C IPUMEHEHUEM
CBOICTB HOPMAJIBHOT'O Paclpeie/ieHUi, B TOM YHCIIe
C UCIOJIb30BaHUEM MIEKTPOHHBIX
Ta0IUIL
[IpencrasieHye NaHHBIX C HOMOLIBIO
IToBTOpEHue,
TAOJIHI] U JMarpaMm, onucaresibHas
o0o0menne

M CHCTEMATH3AIHS
3HAHUH
(16 u)

CTaTHCTHKA, OIIBITHI C PABHOBO3MOXK
HBIMH JJIEMEHTaPHBIMU COOBITUSIMH,
BBIYMCIIEHUE BEPOSITHOCTEH COOBITUI
¢ mpuMeHeHneM (HopMyIt U rpaduye

IToBTOPATHL H3y4YeHHOE H BHLICTPANBATH
cucTeMy 3HAHMIA




CKHUX METOJIOB (KOOpANHATHAS
npsiMasi, IepeBo, quarpamma diine
pa), cirydaifHble BETMYUHBI U Pacipe
JeTIeHNs, MaTeMaTUIeCKOe OXKHIa
HUE CIly4ailHOM BeJIMYMHBI




