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@enepanbHas pabouas mporpaMma mo y4yeOHOMYy mpenMmery «MaremaThkay
(yrinyOneHHbIN ypoBeHb) (IIpeaMeTHast o0acTh «MaremaTuka u nHpopMaTuka») (nauee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHuKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3alUCKY, COJEp)KaHHWE OOYYeHHs], MIAHUPYEMBbIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI
10 MaTeMaTHKe, TEMaTHIECKOE TUTAHUPOBAHKE, TIepeUeHb (KOIU(UKATOP) TIPOBEPIEMBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHON MPOrPaMMEI
CpeaHero oo01ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKaHUSI IO MAaTEMATHUKE.

[TosicHuTeNBHAS 3aMKCKa OTpaXkaeT OOIIME eI U 3a/la4l U3YYCHUS MaTEeMAaTHKH,
XapaKTePUCTHKY TCHXOJOTUICCKUX TPEANOCHUIOK K €€ HM3YyYEHUIO0 OO0YJaroIIMMHUCS,
MECTO B CTPYKType Y4eOHOro TIUIaHa, a TaKkKe MOAXOJbl K OTOOpY COAEp KaHUf,
K ONPENCIICHUI0 TIUIAaHUPYEMBIX pe3ylIbTaTOB U K CTPYKTYpe TEMaTUYECKOTO
TUTAHUPOBAHMSL.

Copepxanne OOy4YeHHsI PpacCKphIBaeT COJAEpKATENbHBIE JUHHUH, KOTOPHIC
npeiaraloTes Jyisi 00A3aTENIbHOTO0 M3YyYEHHUS B KaXJIOM KJIacCe Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHUS MPOTPAMMBI MO MAaTEMaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJbTaThl 3a BECh MEPHOJ OOyUeHUsS Ha YPOBHE
cpemHero o0mero oOpa3oBaHHs, a TaKKe MPEIMETHBIC JOCTIXKEHUS O0ydaromierocs
3a KaXbli TOJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no MaTteMaTvke yriryOJIEHHOTO YPOBHS Ui OOYyYarOIIUXCsl Ha yPOBHE
cpenHero obmero ooOpa3zoBanus paspadborana Ha ocHoBe DPI'OC COO ¢ yderom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEIBIABISIEMbIX K MaTEeMAaTHYECKOMY
o0pa3oBaHMIO, U TPAIUIUNA POCCUUCKOTO o0Opa3oBaHus. Peamuzaius mnporpamMmbl
o0  MareMmaTuke  OO0eCleurBaeT  OBJAJEHHWE  KJIIOYEBBIMM  KOMIICTCHIUSIMH,
COCTAaBJIIIOIIMMU OCHOBY JUJISI CAaMOPA3BUTHSI U  HEMPEPBIBHOTO 00pa3oBaHUs,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U IMO3HABATEIILHOTO PA3BUTHUS TUYHOCTH
oOydJarommxcsi.

B mporpamme 1o mareMaTuke YYTEHBI WU M TOJOKEHUS KOHIEMIUA Pa3BUTHUS
MareMaTthueckoro obOpazoBanuss B Poccuiickoit ®enepanuu. Maremaruueckoe
oOpa3oBaHHE€ JOJKHO pemiaTh 3a7ady oOOeCleueHUs: HEOOXOJMMOro CTpaHe dYucia
oOyyJarommxcsi, MareMaThyeckass TOJATrOTOBKA KOTOPhIX OblIa OBl JOCTATOYHA
JUTSI TTPOJTOJKEHU S 00pa30BaHUS 110 PA3IMYHBIM HAMPABIECHUSAM, BKITIOUAs TIPETIOJaBaHNE
MaTeMaTUKH, MaTeMaTHYEeCKHUe HccleoBaHus, paboTy B chepe HMHPOPMALMOHHBIX
TEXHOJOTUM W JPyruX, a Takxke OO0eCneueHus s KaXJI0ro oO0ydaromerocs
BO3MOXHOCTH  JIOCTMKEHHMSI ~MaTEMaTHUYeCKONM  MOJTOTOBKM B  COOTBETCTBUU
C HeoOXOoauMBIM €My ypoBHeM. Ha pemieHue STUX 3ajad HalleJieHa MporpaMmma
110 MaTeMaTHKe yIiIyOJEHHOTO YPOBHSI.
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Heo0OxoaumMocTh MaTeMaTHUECKOM MMOATOTOBKH 00YCIOBIEHA 00YCIOBIEHO POCTOM
YKClia CHeHalIbHOCTEN, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU
(B cdepe 2KOHOMUKH, OM3HECE, TEXHOJIOTHYECKUX 00JIaCTIX, TYMaHUTApPHBIX cdepax).
KonnuectBo oOywarommxcs, AJii KOTOPhIX MaTeMaTHKa CTAaHOBUTCS (PyHIaMEHTOM
o0Opa3oBaHusl, IIAHUPYIOIIMX 3aHUMATHCS TBOPUYECKOM M MCCIeI0BaTEIbCKOU paboToM
B 00JaCTM MaTeMaTuku, WH()pOpMATHUKH, (PU3HKH, SKOHOMUKH U B APYTHX OO0JACTIX,
YBEJIMYUBAETCS, B TOM YHCJIE C Y4€TOM OOYYaroIIMXCs, KOMy MaTeMaTHKa HY>KHa
JUTSL UCTIOJBb30BaHUsl B Mpo(deccusiX, He CBA3aHHBIX HEMOCPECTBEHHO C HEM.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TE€M, YTO €€ MPeAMETOM
ABJISIIOTCS (yHIAMEHTAJIbHBIE CTPYKTYpPbl HAIIETO MHpPA: MPOCTPAHCTBEHHBIE (DOPMBI
U KOJIMYECTBCHHBIE OTHOIICHUS, (YHKIIMOHAIbHBIC 3aBUCUMOCTH W KaTETOpUU
HEOTPEACNEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMbIX B HEMOCPEACTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX JIJISl Pa3BUTHs HAYUHBIX M TEXHOJOTUYECKUX
unei. be3 KOHKPETHBIX MaTEeMaTHYECKUX 3HAHWHA 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPONCTBA U HCMOJB30BAHKS COBPEMEHHOW TEXHHKH, BOCIPUATHE W WHTEPIIpETAIUs
pa3HOOOpa3HOW  COLMAIbHOM, DKOHOMHUYECKOW, TOJUTHYECKONM  HH(POpMAIINH,
Mano3@QpeKkTUBHA TOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
poQeCCUOHATIBHOM JIEATETLHOCTH TPEOYIOTCS YMEHUS BBITIOIHATH PACYEThI, COCTABIISATh
QNTOPUTMBI, TPUMEHATH  (HOPMYJIBI, TPOBOJAUTh TEOMETPHUCCKHE HW3MEpPEHUS
U TIOCTPOCHMS, YWTaTh, o0OpabaThiBaTh, WHTEPHPETUPOBATH U  IPEJCTABISATH
uHdopmaluio B BHJe TaOJuI, AuarpaMM U TpadUKoOB, MOHUMATH BEPOSITHOCTHBHIN
XapakTep CIydyalHbIX COOBITUM.

OnHOBpEMEHHO ¢ paciiuperreM chep TpUMEHEHUS! MaTeMAaTUKH B COBPEMEHHOM
obmiectBe Bce Ooiiee BaXHBIM CTAHOBUTCS MAaT€MaTUYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBIISIIONIUICS B OMpPEIEICHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3ydeHus
MaTeMaTUKd B apceHaj MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKAa E€CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCS MHAYKIUSA M JEAYKIHsA, 0000IIeHNe M KOHKPETH3AIHsl, aHAIN3
U CUHTE3, Kilaccu(UKaIus U cucTemMaTu3anus, abcrparupoBanue u aHainorusi. OObEKThI
MaTEeMaTHUYECKUX YMO3AaKIIOUEeHWH, TpaBWia UX KOHCTPYHPOBAHMS PACKPBIBAIOT
MEXaHM3M  JIOTHUYECKUX  TOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmyupoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CYXKIEHHUSA, TEM CaMbIM (POPMHUPYIOT
JOTUYECKU CTWIb MBIIUICHHWS. Benmymas poinb NPUHAIICKAT MaTeMaTHKE
B (GOPMHUPOBAHUU AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS U BOCIIUTAHUH YMEHUMN

NEUCTBOBaTh MO  33JlaHHBIM  QJITOPUTMaM,  COBEPILICHCTBOBATb  HM3BECTHBIC
1 KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHus 3aga4 — OCHOBBI JIJIsi OpTraHU3alUU
y4eOHON JesATENhbHOCTH Ha YypOKax MaTEeMaTUKH — Pa3BUBAIOTCS TBOpYECKas

Y TIPUKJIAIHAS CTOPOHBI MBIIIIJICHUS.

OOyueHre mMaTeMaTUKE JacT BO3MOXKHOCTh Pa3BUBATh y OOYYAIONIUXCS TOYHYIO,
parMoHaNbHYI0 U WH(POPMATUBHYIO pPeYb, YMEHHE OTOMPATh HAamOOJIee MOIXOSAIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUuecKhe CpeICTBa Il BBIPAKCHHS CYXKICHUN
Y HATJISATHOTO WX MPECTaBICHUS.
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HeoOxoaumMbiM KOMIOHEHTOM 0O0MIel KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCS 00I1Ie€ 3HAKOMCTBO C METOJIJaMU TTO3HAHUS ICUCTBUTEIBHOCTHU, IIPE/ICTABIICHUE
O TpeIMeTe M METOAEC MAaTEMaTUKH, €ro OTIMYMSIX OT METOJIOB €CTECTBEHHBIX
U TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHWS MaTeMaTHUKU Uil PEIICHUS
Hay4YHBIX U TMPUKIATHBIX 3a7a4. MaTemaTudyeckoe 0oOpa3oBaHHE BHOCUT CBOW BKJIA]
B (hopMupoBaHHe 001eH KyIbTyphl YeIOBEKa.

N3yuenne MaremMaTwku CIOCOOCTBYET SCTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAaHUIO KpPacoThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKIACHUM, BOCIPHUSTHUIO
reoMeTpuyYecKux (opM, YCBOCHUIO UJIEU CUMMETPHUHU.

[TpuopurerHsiMu HessiMu 00ydenust Matemaruke B 10 — 11 kimaccax Ha yrimyOieHHOM
YPOBHE IMPOJIOJIKAIOT OCTABATHCS:

dbopMHpOBaHHE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMerpuueckas ¢Gurypa, IEpeMeHHas, BEpPOSTHOCTb, (YHKIHs, MPOU3BOJIHAS,
MHTErpal), 00eCreynBaOIINUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMAaTUYECKOTO
o0pa3oBaHUs 00YUaOIINUXCS;

MoJIBeJICHUE OOydYaromuXcsi Ha JOCTYIMHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYXKAIOIIEro MUPa, TOHUMAHUIO MATEMAaTUKHU KaK 4acTu
o0IIe# KyJIbTYpHl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEH O00yYaromumxcs,
MMO3HABATEIILHON aKTHBHOCTH, MCCIICIOBATEIBCKAX YMEHUHN, KPUTUIHOCTH MBIIUICHHS,
MHTEpeca K U3YYCHUIO0 MaTeMaTHUKHU;

dbopmupoBaHre (PYHKIIMOHAILHOW MaTEeMaTUYeCKOW T'PaMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTEMaTHYECKHWE AacCleKThl B PEANTbHBIX JKHU3HEHHBIX CHUTYaIUsX
U TpU W3YYCHUW JAPYIHMX YYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEHW, (QOopMynMpoBaTh WX Ha SA3bIKE MaTeMaTHKA W CO3[aBaTh
MaTeMaTUYeCKHe MOJIe]IN, TMPUMEHITh OCBOCHHBIM MaTeMaTHMUECKHil — ammapar
JUTSL PEIICHUs TPAKTHKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETUPOBATh W OICHUBATH
MOJIyYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JTUHUSAMHU cojiepkanusi MatemMaTuku B 10 — 11 knaccax yriry0iaeHHOro
ypoBHsS  SBISAIOTCS: «YUucna W BBIUMCHCHHS», «Anrebpa» («Anrebpanyeckue
BBIPOKEHUS», «YpaBHEHUS M HEPaBEHCTBay»), «Hauama maTeMaTH4YECKOTO aHAIN3ay,
«Teometpusi»y  («['eomerpuyeckue ¢urypsl u ux cBoucTBay, «M3mepeHue
T€OMETPUUECKUX BEIUYHH»), «BepoATHOCTP W cTaTucTuka». JlaHHBIE IMHUU
Pa3BUBAIOTCS MApaJICNIbHO, KaX/asi B COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, OJTHAKO
HE HE3aBUCHMO OJTHA OT JPYTOii, a B TECHOM KOHTaKTe U B3auMmozeiicTBuu. Kpome storo,
UX OOBEIUHSET JIOTUYECKas COCTABIIAIONIAS, TPATUIIMOHHO TPHUCYIIAs MaTeMaTHKE
M TPOHU3BIBAIOIIAS BCE MAaTEMaTHYECKHE KypChl UM COJEPKATEJbHBIC JIMHUH.
ChopmynupoBannoe Bo @PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
oTpesieNieHue, aKCuoma, Teopema, CIEJICTBUE, CBOMCTBO, NMPHU3HAK, J0KAa3aTebCTBO,
pPaBHOCWIBHBIE (POPMYTUPOBKH, YMEHUE (POPMYIMPOBATH OOPATHOE U TTPOTUBOTIOIOKHOE
YTBEP)KJICHHUE, TPUBOJIUTH TMPUMEPhl M KOHTPIPUMEPHI, MCIOJb30BaTh METO]
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MaTeMaTUYECKOW MHAYKIIMU, TPOBOJIUTH JI0KA3aTENIbHbIE PACCYXKIACHUS MPU PEUICHUU
3a/lay, OLIEHMBATh JIOTMUECKYIO MPABWIBHOCTb PACCYKJECHUW» OTHOCUTCS KO BCEM
yueOHbIM KypcaMm, a (OpMHUpPOBAaHHE JOTMYECKUX YMEHHM pachpenesnsercs Mo BCEM
rojiaM oOy4eHusI Ha YPOBHE CPETHETO 0OIIEeT0 00pa30BaHUSI.
B cootBerctBUn ¢ ®I'OC COO maremaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JAaHHOM YypoBHE oOpa3oBaHus. Hacrosmiedl mnporpaMmoi 1O MaTeMaTHKE
MpeaycMaTpuBaeTCd M3y4YeHHE ydeOHOro mpenMera «MaremaTtwka» B paMKax Tpex
yueOHBIX KypcoB: «AjnreOpa M Hayajia MaTeMaTHYecKOro aHanuza», «['eomerpus»,
«BeposTHOCTD M cTatucThka». OPMHUPOBAHUE JIOTUYECKUX YMEHUU OCYIIECTBISAETCA
Ha TPOTSHKEHUU BCeX JIeT OOydeHUsl Ha YpPOBHE CpeaHEro ooOImero oOpa3oBaHUf,
a DJIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEP’KAHME BCEX HA3BAHHBIX BBINIEC YUYEOHBIX
KYpCOB.
OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yUYEeHUs] MaTeMaThku, — 544 yaca:
B 10 xmacce — 272 yaca (8 gacoB B Hezemi0), B 11 kimacce — 272 yaca (8 4acoB B HEZIEIIO).
Bo3moskHa KOppeKTUPOBKa OOIIEr0 YUCIa YaCOB, PEKOMEH/I0BAHHBIX JIJISl U3YYCHUS
npeaMeTa, C y4eTOM WHJIMBHAYAIbHOTO TOJX0/a 00pa30BaTEIbHBIX OpraHu3aIuit
K YrIyOJEHHOMY HW3YYEHHUIO MAaTeMaTUKH, B paMKaxX COOJIIOJCHUS TUTUEHUYECKUX
HOPMAaTHBOB K HEJIEIbHON 00pa30BaTeIbHOM Harpy3Ke.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOr0 BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh TPAKJIAHCKOW TMMO3UIMK OOYYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO OOIIEeCTBa, MPEACTABICHHE O MATEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUM, TPOLEAYP IPAKIAHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aMMOJCHCTBOBATh C COIMATIBLHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKUMSAMHU U HA3HAUCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(OPMUPOBAHHOCTh POCCHUMCKOW Tpa)XTaHCKOW HWACHTUYHOCTH, YBAXKECHUS
K I[pOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOILICHUE
K JOCTHKEHUSAM POCCUMCKMX MAaT€MaTUKOB M POCCHMCKOM MATEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTWKEHUWH B JAPYTHX HayKaX, TEXHOJIOTHIX, cdepax
DKOHOMUKHY;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, AITHUYECKOTO TIOBEICHHUsS, CBSI3aHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKd U JEATEIbHOCTHIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOrO OyIyILEro;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAsg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a7ay, PEIICHWH, pacCyKIeHUH, BOCHPUUMYUBOCTH
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IN4HbIX BUJIOB HCKYCCTBA;

5) pu3nUecKoro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
3I0pOBOrO0 W 0Oe30macHOr0 oOpas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATHUM M OT/bBIXA,
peryisipHas pusnyeckas akTUBHOCTD), PU3NUYECKOE COBEPIICHCTBOBAHME MPU 3aHATUIX
CIIOPTHUBHO-03/I0OPOBUTEIBLHON IEATEILHOCTBIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIO0US, HHTEPEC K Pa3INIHBIM
chepam TmipodeCCHOHAIBHOW JAEATEIbHOCTH, CBS3aHHBIM C MaTEeMaTUKOM U ee
MPWIOKEHUSIMUA, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymen mpodeccun
U pean30BBIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTH4YeCKOMYy OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSKECHUU BCEH KU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHYECKHUX 3a/7a4 MaTeMaTUYeCKOU
HaIPaBJICHHOCTH;
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7) 3KOJIOTMY€eCKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbl, OCOZHAHUE
IJI00AJIBHOIO XapakTepa »HKOJOTMYECKUX Npo0JieM, OpUEHTalusi Ha IPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM [UI pElIeHHs 3aJad B O0JacTH OKpPY’KaKIIEeW Cpensl,
IUIAaHUPOBAHUE MOCTYIKOB M OIIEHKH X BO3MOXKHBIX IOCJIEACTBUN NJISi OKpYXKaroUlei
Cpelibl;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTUKH, TIOHUMAaHUE MAaTEeMAaTHUYECKOW HAyKH Kak
chepsl YeIIOBEUECKON NESITEIbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[UBUJIU3AIIMMA, OBJAJCHUE S3bIKOM MAaTEMaTUKM M MaTeMaTH4YeCKOW KyJIbTypou
Kak CpEJACTBOM TIO3HAHMSI MHUPA, TOTOBHOCTh  OCYUIECTBIISITH  MPOEKTHYIO
1 HUCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

B pesynbrare uzyueHuss MaTeMaTUKUd Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs
y oOyuaromerocsi 0yayT choOpMUPOBaHbBI MO3HABATEbHBIE YHUBEPCAIbHBIC YYCOHBIC
JIEUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBbIC Yy4eOHbIC JEWUCTBUS, PETYJISTUBHbBIC
YHUBEpCaIbHBIC YI€OHBIE TCUCTBHUS, COBMECTHAS JACSITCIBHOCTb.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeiiCTBUSA
ba3oBble Jornyeckue Jeicreus:

BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEMATHYECKHX
OOBEKTOB, MOHSATHM, OTHOIICHUH MEXIY MOHATHSAMH, (POPMYIMPOBATH OIpPENEICHUS
MOHSTUM, YCTAaHABIMBATH CYIIECTBEHHBbIM NPHU3HAK KIaCCU(PUKALUKA, OCHOBAHMS
11 000011IEHUS M CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a,;

BOCIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA3OBBIBATH CYKJICHUS: YTBEPIUTEIIbHbIC
Y OTpULIATETbHbIEC, €MUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOPEUUS
B (akTax, [JaHHBIX, HAOMIOACHUSX U YTBEPKIEHUSAX, IMpeiaraTb KpUTEPHUH
JUIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUU;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHTYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHIM
(OpsiMble W OT MPOTHBHOTO), BBICTpAUBATh APIYMEHTALMIO, MPUBOIAUTH MPHUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

BBIOMpATh cOCcO0 pelieHusl yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellleHus1, BIOMpaTh HanboJiee MOAXOAAIIUN ¢ YIETOM CaMOCTOSATEIbHO BBIJEIECHHBIX
KPUTEPHUEB).
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ba3oBble ucciiegoBaTeIbCKHE JeHCTBHA.

WCIMOJIb30BaTh  BOMPOCHI KAk HCCIENOBATENbCKUM  MHCTPYMEHT  ITO3HAHUSA,
bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOpPEUHE, MpOoOIeMy, YyCTaHABIUBATh
HCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3UITUIO, MHCHHCE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM ~ 3KCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEN MEXKIy 00BEKTaMU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh O0O0OOIIEHUsT M BBIBOJALI IO pe3yJbTaTam
MIPOBEJICHHOTO0 HAOJIOJIEHHUS, UCCIIEA0BaHUsA, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUIATh
MPEIIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Patora c undopmanueii:

BBISBIIATH JeDUITUTH HHGOPMAIIUU, TAaHHBIX, HEOOXOUMBIX JIJI1 OTBETA HA BOIMPOC
U JUISl pELICHUS 33/1a4K;

BBIOMpaTh HMHQPOPMAIMI0O W3 HCTOYHUKOB PA3JIMUHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIMIO PA3TUYHBIX BHJIOB U (GHOpM
MpeACTABJICHHUS;

CTPYKTYpPUpPOBaTh HMH(POPMAIIUIO, TMPEJACTABISATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH Tpauueck;

OIICHUBATh HAJIC)KHOCTh MH(MOpPMALMK O CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIEe eiiCTBHS
Oo0menne:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJIAMH OOILIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
Y IMCBMEHHBIX TEKCTAX, 1aBaTh MOSACHEHMS 10 X0y PELICHUS 3aa4l, KOMMEHTHPOBATh
ITOJTYYEHHBIA pE3yJIbTaT;

B XOJ€ OOCYXJEHHs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYXIAae€MOW TEMBI,
npo0JieMbl, pelaeMoil 3a1ayuu, BHICKA3bIBaTh HJEH, HAlleJICHHbIE Ha MOWCK pPELICHMUS,
COMOCTABIISATh CBOM CYXICHUS C CYXACHUSAMU JPYyrUX YYaCTHUKOB JUaiora,
OoOHapyKHUBaTh pa3Inuue U CXOACTBO MO3UIINI, B KOPPEKTHON (opme (popMyInpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHHsS 3a7aud, OSKCIEPHUMEHTA, MCCIEI0BaHU,
MPOEKTa, CAMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4Ye€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTMTOPHUH.

PeryasiTuBHBIC YHUBEpPCAJIbHbIE yUeOHbIE eliCTBUSA
Camoopranm3amnus:

COCTABJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1a4d, BEIOUPATH CIIOCO0 PEIICHUSI C YYETOM
UMEIOIIMXCA  PECYpCOB M COOCTBEHHBIX  BO3MOMKHOCTEH, apryMEHTHpPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C Y4€TOM HOBOW MH(OpMAITUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIAECMBIX
JIEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HX PE3YyJlbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJISI IPOLECCAa M Pe3yJbTaTa PELICHHs MaTeMaTH4eCKOU
3aJa4u;

OpEeIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh INpH pELICHUH 3ajau,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH MHPUUYUHBI
JOCTUKEHMSI WM HETOCTHIKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbLHOCTD:

HOHHMMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAHIHOW U MHUBUYaJIbHOU pabOThI
OpU peleHuH Y4YeOHbIX 3aJady, NPUHUMATh 1E€Jb COBMECTHOW J€ATENbHOCTH,
IJIAaHUPOBATh OPraHM3alMil0 COBMECTHOM paboThl, paclpeAessaTb BHABI paloT,
JOTOBapUBaThCs, OOCYXAaTh IpPOLECC M pe3yiabTaT padboThl, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIOIHITH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHUMH WICHAMH KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOErO BKJIaJa B OOLIUI
HOPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHUSL.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUs (enepanbHO pabouelt TPOrpaMmbl

[0 MaTeMaTUKEe MPEJCTABJICHBI MO rojgaM OOYy4YeHHUs B paMKaX OTIEJIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3feiax HACTOSIIEH TPOIPAMMBL.

11
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOnblil Kypc «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHANIM3a» SIBISAETCS OAHUM
u3 HamOoJee 3HAUYMMBIX B MPOrpaMMe CpeIHEro oOIIero oOpa3oBaHHUA, MOCKOIBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Il MU3Y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JIOTUYECKOE H
abCTpakTHOE MBIIICHUE OOYy4YalolUXCsl Ha YPOBHE, HEOOXOIUMOM JJisi OCBOCHUS
uH(pOpPMATUKU, OOIIECTBO3HAHMS, WCTOPUHU, CJIOBECHOCTH W JPYTUX JHUCUUILIUH.
B pamkax mganHOro y4eOHOTO Kypca OOydYaroliuecs OBJIAJEBAIOT YHHBEPCATHHBIM
A3BIKOM  COBPEMEHHOM  Hayku, Kotopas (OpMyIHpyeT CBOM  JTOCTHXKEHUS
B MaTeMaTHYECKOH popMe.

VY4eOHblll Kypc ajireOpbl M Hayajd MaTeMaTUYECKOrO aHaJIN3a 3aKiIaJblBAET OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMHH, OHOJOTHH, MOHUMAaHMS
OCHOBHBIX TEHIEHIUN pPa3BUTHS SKOHOMUKHM W OOIIECTBEHHOW >KM3HHU, IO3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEpPEHHO MHCIIONb30BaTh WX JJIs JajbHelmero oOpa3oBaHHs M B IOBCEIHEBHOMN
#u3HU. OBnazieHue aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH KOHCTPYKIUSMHU aiareOpbl
M MaTeMaTH4YECKOTrO aHajiu3a pa3BUBACT YMEHHME HaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HWCTUHHOCTb, JIOKA3bIBaTh YTBEP)KIACHUS C MOMOIIBID HWHIYKIUU
M paccyXlaaTb JIEIyKTUBHO, HCIOJb30BaTh OOOOIIEHHE U  KOHKPETU3AIMIO,
abcTparvupoBaHHe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIIICHHE.

B xone uzyuenus: yueOGHOro Kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOr0 aHATTU3a»
oOyuaroluecs MoJy4yatoT HOBBIN ONBIT PEIICHUs PUKIIAIHBIX 33]1a4, CAMOCTOSITEILHOTO
IIOCTPOEHUSI MAaTeMAaTHMYECKUX MOJENEH pEaJbHbIX CHUTyallMi, WHTEpIpETALUN
MOJIYYEHHBIX PELICHUM, 3HAKOMSTCS C IPUMEPaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCI MATEMAaTUHUECKUMU OTKPBITUSMU U UX
aBTOpaMH.

VYueOHbIll Kypc 001a1aeT BOCIUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peain3yeTcs
KaKk 4epe3 Y4yeOHbI MaTepuan, CrnocoOCTBYIOMUM (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUSA, TaK M uepe3 chneuuPuky ydyeOHON MesITeNbHOCTH, TpeOyrouen
MIPOJIOJKATEIPHOM KOHUEHTPALMM BHUMAaHHS, CAMOCTOSITENBHOCTH, AaKKypPaTHOCTH
Y OTBETCTBEHHOCTH 3a MOJIyYeHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOydeHusi ainreOpe M HavajlaM MaTEMaTUYECKOro aHaiu3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B crtpykrype yueOHOro Kypca «Anredpa M Hayajsa MaTEMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CIIEIYIONINE COAEePKATEIbHO-METOAMYECKUE JIMHUU: «HUCIa U BEIYUCICHUS,
«Dynknuu u rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hawama mareMatnyeckoro
aHanusa», «MHOXKecTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATEIBbHO-METOIUYECKHE
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JUHUW W3YyYarOTCs HAa MPOTSHKCHWH ABYX JIET OOY4YEeHHS HAa yPOBHE CPEIHEro 0OIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSIS IPYT Apyra W MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMH U pasjeniaMu. J[aHHbIN y4eOHBIA KypcC SIBISETCS WHTErPATUBHBIM, MOCKOJBKY
oOBeuHSET B ceOe COJEPIKaHNe HECKOJIBKUX MAaTeMATHUYCCKUX JUCITUIUINH, TAKMX Kak
anredpa, TPUTOHOMETPUS, MATEMATUYECKUI aHAIN3, TEOPUS MHOKECTB, MaTeMaTHUYeCKast
joruka u apyrue. [lo Mepe Toro kak oOyyaroniuecsi OBJIaA€BalOT Bce Oosiee MIMPOKUM
MaTeMaTHYeCKUM  ammapatoM, y  HHX  [OCIeNoBaTtenbHO  (hopmupyercs
U COBEPILEHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTUYECKYI0 MOJENb PeaJbHON CUTYallUH,
MPUMEHSATh 3HAHWS, TOJYYCHHBIC TPH HW3YYECHUU Y4YEOHOTO Kypca, IS PEIICHHUS
CaMOCTOSATENbHO  CHOpMYJIMPOBAHHOM  MaTEeMaTHYeCKOM  3aJaud, a  3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHO-METOAUYECKAss JWHUAA «YWclia ¢ BBIUMCICHUS» 3aBEpIIacT
(GbopMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBbLIO
HayaTo Ha YpPOBHE OCHOBHOro oOiero oOpaszoBaHusi. Ha ypoBHe cpenHero oOiiero
oOpa3oBaHusi 0c000€ BHUMaHHUE yJemnsieTcss (POPMUPOBAHHIO HABBHIKOB pallMOHATBHBIX
BBIYHMCIICHUM, BKJIIOYAIOMIMX B C€0Sl MCMOJIb30BAHKUE PA3TUYHBIX (OPM 3alUCHU YHCIIA,
YMEHUE JeJlaTh TPUKHUAKY, BBITIOJHATh MPUOIMIKEHHBIC BBIYUCIICHHS, OIICHUBATH
YHUCJIOBbIE BBIpAKEHHUSA, PabOTaTh C MAaTEeMAaTHUYECKMMHU KOHCTaHTaMu. MHOXeCTBa
HATypalbHBIX, IIENBIX, PAIMOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4uceld. B KaXa0M M3 3THUX MHOXKECTB paccMaTpHUBAIOTCA
CBOMCTBEHHbIE €My cHelupUuYecKue 3ajJadyd M ONepaluu: JCJICHHE Haleo,
OTEPUPOBAHME OCTaTKaMHW HA MHOXECTBE IIENBIX YHCEd, OCOOBIE CBOMCTBa
pPAlMOHANIBHBIX W HMPPAIMOHANBHBIX YHUCEN, apu(PMETUYECKUE OINepalru, a TakkKe
W3BJICUCHUE KOPHS HATypaJdbHOW CTEIICHHM Ha MHOXXECTBE KOMIUICKCHBIX YHCEN.
bnarogaps mociemoBaTeNbHOMY  pPACHIMPEHHIO  Kpyra  HUCIHOJB3YEMBIX  YHCEll
M 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHHUS JIS PEIICHUS Pa3IMYHbIX 3a/1a4
dbopMupyeTcsi TpeACTaBIEHHWE O EIMHCTBE MAaTeMaTHKU KakK HayKd M €€ pOJu
B TOCTPOEHUM MOJEJe peaJpHOro MHpa, MIUPOKO HCHOIB3YIOTCS 0000IIeHne
1 KOHKpETH3aIus.

JIuaust «YpaBHEHUS M HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHUHU BCEro 00ydeHUs
Ha YPOBHE CpeJHEro 001Iero oopa3oBaHus, MOCKOJIbKY B KaxaoM pasaeine [IporpaMmbl
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3a1ad. B pesynprare oOyuaromruecs
OBJIAJICBAIOT PA3IMYHBIMA METOJAMHU PEIICHUS] PalUOHAIBHBIX, UPPALUOHATIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB
U CHCTEM, a TakXKe 3a/ad, COAepKalMx mnapameTpsl. [lodydeHHBIE YMEHHS HIHPOKO
UCTIOJIB3YIOTCS TIPH UCCIEAOBAHUM (DYHKITUI C TTOMOIIBIO TIPOMU3BOIHOM, MPU PEIICHUN
MPUKIAAHBIX 3a7a4 W 3a7a4 Ha HAXOXKIACHUE HAMOOJBINNX W HAUMCHBIIUX 3HAYCHUIN
¢bynkuun. J[aHHas copepkaTenbHas JTUHUS BKIOYAaeT B ceOs Takke (opMUpOBaHUE
YMEHUW BBIIONHATH pacdyeTrhl 1o (GopmynaMm, mpeoOpa3oBaHUs pPAMOHAIBHBIX,
UPPAIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPOKCHHM, a TakKKe BbIPAKCHUH,
colepKammx cTeneHu u jorapudmel. braromaps usydeHuio anreOpandeckoro
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MaTepuanga MPOUCXOAUT JalbHEWIEe pPa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO
MBILLUIEHHS 00y4aroumxcs, OpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKIEHUMN, pa0OThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUE
paBEeHCTB W HepaBeHCTB. Aurebpa mpennaraetT 3S((EeKTHBHbIE HWHCTPYMEHTHI
JUISl pELLIEHU IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJIAIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH Kak SI3bIKa HAyKH.
ConepxxarenbHo-MeTOoqMueckass  JuHUA ~ «DyHKmuM U rpaduKu»  TECHO
neperieTaeTcs ¢ APYrUMU JUHUSIMH y4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaeT  IOCIENOBAaTENIbHOCTh  M3Y4YEHHMs  Marepuana. V3ydeHume  cTeneHHOW,
MOKa3aTeIbHON, JOrapu(MUUIECKON U TPUTOHOMETPHUUECKUX (YHKIUH, UX CBOMCTB
U TpaduKOB, UCHOJIb30BaHME (YHKIUN A pEIIeHUs 3a]ad U3 JAPYTruX Yy4eOHBIX
IIPEIMETOB M PEaJbHOM XKU3HU TECHO CBA3AHO KAaK C MAaTEMaTUYECKUM AHAJIN30M,
TaK U C PEIICHUEM YpaBHEHUI U HepaBeHCTB. [Ipu 3TOM 00JibllI0e BHUMAHUE YACIAETCS
(opMUPOBaHNIO YMEHHUS BbIpaxaTb (OpPMyJIaMU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU
BEJIMYMHAMU, UCCIEA0BaTh MOITYYEHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Marepuan
ATOU COAEpPKATEIBHOW JTMHUY HAIIEJIEH Ha Pa3BUTHE YMEHUIN U HABBIKOB, MO3BOJIIOIINX
BBIpaXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B Pa3IM4HON (pOopMe: aHAIUTUYECKOM,
rpadguueckoil u cnoBecHoOi. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILLUIEHUS, CHOCOOHOCTH K 000OIICHNIO U KOHKPETU3AIMH, NCIIOJIb30BaHNIO aHATIOTHH.

ConepxarenpHass JuHUA «Havana wmaTeMaTH4ecKOro aHaiuu3a»  I03BOJISET
CYLIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTEeMaTU4YeCKHUX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTh CTPOUTDH IpapUKu
CJIOXHBIX (DYHKIUH, ONPEAENsITh UX HAUOOIbIINE U HAUMEHBIINE 3HAYEHUS, BBIUUCISATh
wiouiaan GUryp u o0beMbl Tell, HAXOUTh CKOPOCTU M YCKOPEHUs mpolieccoB. [lanHas
coJiep KaTesIbHAsI JIMHKUSI OTKPBIBAET HOBBIE BOZMOYKHOCTH TIOCTPOEHUSI MaTEMAaTHYECKHUX
MOJEJIEd  peaNbHbIX CHUTyallMid, TIO3BOJISIET HAXOJWUTh HAWIyYIllee pEIICHUE
B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHX, 3a/adaX. 3HAKOMCTBO
C OCHOBAMHM MAaTeMaTHMYECKOr0 aHaliu3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(OpMaJIbHO-IOTHYECKOTO ¥ KPEAaTUBHOIO MBIIUICHUS, (DOPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKUM B HAyKe, TEXHHKE U HCKYCCTBE.
OOyuaroiiyecs y3HAIOT O BBIJAIOIIMXCS pe3yibTaTaxX, MOJIYYEHHBIX B XOJ€ pPa3BUTHUS
MaTeMaTHKHU KaK HayKu, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKas! JTUHUA «MHOXECTBa U JIOTUKa» BKIIOYAEeT B ceOs
AJIEMEHTBI TEOPUU MHOXKECTB U MAaTEMATUYECKOMN JIOTHKU. TeopeTuKo-MHOKECTBEHHBIE
IIPEACTABJICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTUKH M IPEJIararT
HanboJiee YHUBEPCAIbHBIA $3bIK, OOBEIUHSIIOUIMI BCE pa3fesibl MaTEeMaTUKH U €€
MIPWIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE JUCLUIUIMHBI U UX MPUIIOKEHUS
B €IMHOE Liejoe. BakHO N1aTh BO3MOXKHOCTH OOy4aroleMycss MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM  S3bIK ~ COBPEMEHHOM  MaTeMaTUKH U  UCIHOJIb30BaTh  €ro
JUTSL BBIPAXKEHUSI CBOMX MbICHEH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATUKHU KaK HayKu
cleAyeT MNpU3HAaTh CBONCTBEHHYIO €U CTPOrocTh OOOCHOBAaHUW U CIIEIOBAaHHE

14



denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOJeHHBIH ypOBCHB)

OTIPENIETICHHBIM TPaBUJIaM TOCTPOCHUS JI0KA3aTeIhCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKHM  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBINIJICHHS
oOyJaromuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCY)KIICHHS Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yueOHOM Kypce «Anrebpa u Havaima MaTeMaTHIECKOTO aHalln3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJICITUPOBAHUSI, KOTOPBIC TMPHU3BAHBI CIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJEIICH pEabHBIX CUTYaIlUid, WCCIICIOBAHUS
TUX MOJENEeH C TIOMONIBIO ammapara aireOppl M MaTeMaTHYeCKOro aHalln3a,
WHTEPIPETAMHA TOJTYYCHHBIX PE3YJIbTaTOB. TakWe 3aJaHusl BIUICTCHBI B KaXKIbIH
U3 pasleioB MPOTpPaMMbl, IOCKOJIBKY BeCh MaTepuand y4eOHOro Kypca IIMpPOKO
UCIIONIB3YETCSl  JJIsi  PEIICHHWs] TMPUKIATHBIX 3amad. [lpm  pemeHun peaabHBIX
MPaKTUUECKHX 3a/a4 00ydJaronuecs pa3BUBalOT HaOII0JaTeIbHOCTh, YMEHNUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOJNB30BAaTh AaHAIOTHIO, 0000maTh U
KOHKPETH3UPOBATh TpoOsiemy. JlesTenbHOCTh TT0 (hOPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 337a4 OpraHU3yeTCsl B MPOIECCe M3YyYEHUS BCEX TEM Y4eOHOro Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay.

Ob1iee yncIo 9acoB, pEKOMEHIOBAaHHBIX JIJIs1 U3YUEHHUs y4eOHOTo Kypca «Anredpa
¥ Havaja MaTeMaTH4YeCKOro aHamm3a», — 272 4aca: B 10 kmacce — 136 yvacoB (4 vaca
B Hegeno), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIO).

Bo3MmoskHa KOppeKTHUpOBKa 00IIIETO YKCIIa YaCOB, PEKOMEHI0BAHHBIX JJISl U3YUYEHUS
y4eOHOTr0 Kypca, C YI4e€TOM WHANBHIYAIBHOTO MOX04a 00pa30BaTENbHBIX OpraHU3auit
K yIIyOJIeHHOMY M3Y4YeHHIO anreOpbl U Hadal MaTeMaTHYECKOTO aHallkM3a, B paMKax
COOJIO/ICHUS TUTUEHUYECKUX HOPMATHUBOB K HEJIEJTLHOM 00pa3oBaTeIbHON HAarpy3Ke.

COAEPXAHUE OBYYEHUA
10 KITACC

YucJia ¥ BbIYHCIEHUS

Parmmonanpabie uymcima. OOBIKHOBEHHBIE M JACCATUYHBIE JpPOOH, MPOICHTHI,
OeckoHeuHble nepuoauyeckue apoou. [Ipumenenue npoodeit U MPOIEHTOB AJIS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHbBIX OTPaCied 3HAHUN U PEaTbHON KU3HM.

JlelicTBUTENbHBIE  Yucla.  PalMoHalbHBIE W UPpPALMOHAJIBHBIE  YHCIIA.
Apudmerrnueckue onepaiuu ¢ AeHCTBUTSIBHBIMU YrciIaMi. MOTyiIb IEUCTBUTEIBLHOTO
qyucia v ero cBoicTra. [IpubauxeHHble BEIYUCIICHUS, TTpaBUiia OKPYTJIEHUsI, MPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYMCICHHM.

Crenenb ¢ 1enbIM okasaresiaeM. bunom Hrrotona. Mcmonb3oBaHue mMOaXOAAIEN
GbopMBI  3amUCH  JICHCTBHTENBHBIX YHCENI JUIS PEIICHUS NPAKTHUYCCKUX 3aaad
Y MPEJCTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHHU U €0 CBOMCTBA.

CreneHb ¢  pallMOHAJIBHBIM  [IOKa3aTellieM W €€  CBOWCTBA, CTENEHb
C IEUCTBUTEIILHBIM ITIOKA3aTEIIEM.
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Jlorapugpm uymcna. CpoiictBa Jnorapudma. JlecsiTuuHble U  HaATypalbHbIC
JorapuMbl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa ¥ TOXJECTBEHHbIE NMPEe0oOpa3oBaHMs. Y paBHEHUE, KOPEHb YpPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMSI W  ypaBHEHHUS-CIEACTBUA. HepaBeHCTBO, peuieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS] IEJbIX U JPOOHO-pAllMOHANBHBIX YpaBHEHUU
U HEpaBeHCTB. MHOrowieHsl OT OJHOM TIepeMEeHHOW. JlelleHne MHOTrouIeHa
Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy. MHorousneHs! ¢ ueasiMu KodhPuiimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHHM, COACPHKAIIUX CTEIICHU 1 KOPHHU.

Nppaunonaneubie ypaBHeHHUs. OCHOBHBIE METOAbl PEUICHUS HPPALUOHAIBHBIX
YpaBHECHUM.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKa3aTENIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX Jorapumebl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PELICHUS JIOTApU(DMHUUECKUX
YPaBHEHHUM.

OcHoBHBIE TpuroHOMeTpUdeckue dhopmysbl. [IpeoOpazoBaHe TPUTOHOMETPUUIECKIX
BBIpAKECHUU. Perienre TpuroHoMeTpuyeCcKuX ypaBHEHUN.

Pemienue cucrem NMMHENHBIX ypaBHEHUNW. MaTpuila CUCTEMBI JIMHENHBIX YPABHEHUN.
Onpenenurenb MaTpUIbl 2X2, €ro reOMETPUYECKUN CMBICII U CBOMCTBA, BBHIYUCIICHUE
€ro 3HA4YCHUs, NPUMECHEHUE OMNPENCIUTENS [Js PEUICHUS CHUCTEMbl JIMHEHHBIX
ypaBHEeHHU. Perenre npukiaaspiX 3a1a4 ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUM.
HccnenoBanne mocTpOEHHOW MOJENH C TIOMOILIBI) MATPULL U OITPEACIIUTENEH.

[ToctpoeHne wmaremMaTUYECKUX MOJEIEH pealbHOW CHUTYyallud C TOMOIIBIO
YPAaBHEHHU W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3aJ]1a4 U3 Pa3IMUHbIX 00JaCcTel HAYKH U peaibHOM JKU3HHU.

DOyHKUUM U rpaduku

OyHKuuMsA, cnocodbl 3agaHus  QyHKOUU. B3auMHO o00paTHble  (QYHKIUH.
Kommnosumms pynxiuii. ['paduk dyaknmm. InemeHTapHbie Tpeodpa3zoBanus rpadukon
GyHKIMIA.

OObnacTe ompeneneHUss U MHOXKECTBO 3HaueHWd (ynkuuu. Hynu ¢yHkuum.
[IpoMexyTku 3HaKomocTostHCTBa. YUeTHble M HeueTHble (QyHkuuu. Ilepuogmueckue
¢bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMbI (YHKIIUU.
HauOounbiiiee 1 HauMeHblee 3HauyeHus: QYHKIMKU HAa POMEXKYTKE.

Jluneitnasi, KBagpaTU4Has ¥ JPOOHO-IMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
HCCJIEIOBaHUE U MTOCTPOCHUE UX IPAPUKOB.
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CrenenHass (QyHKIMsS C HaTypaJbHbIM U IENbIM TMoOKa3areneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-0il CTeNeHN Kak (YHKIIMH OOpaTHOU CTEreHu
C HaTypaJIbHBIM MTOKa3aTeJIeM.

[TokazatenpHast u JorapudmMuueckas (QyHKIUM, HX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB QyHKIUI 1151 pelIeHus] ypaBHEHHH.

Tpuronomerpudeckasi OKpyKHOCTb, OMPEEIICHNE TPUTOHOMETPUUYECKUX (HYHKITHI
YHCIIOBOTO apTyMEHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBaeHusX. ['paduku
peanbHBIX 3aBUCUMOCTEH.

Hauyaja maTeMaTH4eCKOro aHAIH3a

[TocnenoBarenbHOCTH, CIOCOOBI  3aJlaHus  MoOcienoBareabHOCTe.  Merton
MaTeMaTU4eCKOW HMHIYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEA0BATEIBLHOCTH.
HcTopust BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaJIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M TreoMeTpuyeckas Iporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccusd. CymMMa OECKOHEUHO YOBIBAaIOIIEH TIe€OMETPUYECKON
nporpeccuy. JIMHEWHBIM W KCIMOHEHUHUAIBHBIA pocT. Yucno e. Popmyna CIOKHBIX
IIPOLEHTOB. Vcnonb30BaHne MPOrPECCUN IS PEIICHUSA PealbHbIX 3a/ay IIPUKIIAJHOIO
Xapakrepa.

HenpepriBable (QyHKIIMU U UX cBOoMcTBA. Touku paspbiBa. ACUMHOTOTHI rpadUKOB
¢bynkumii. CpoiicTBa (YHKIMI HENPEephIBHBIX Ha OTpe3ke. MeToJ HMHTEepBaJIOB
JUTSl penieHust HepaBeHCTB. [[pruMeHeHne CBOMCTB HEMPEPhIBHBIX (DYHKLIMMA /1Sl peLICHUs
3a/1ad4.

IlepBass u BTOpas mnpousBogHble ¢QyHKIUU. OrnpeneneHue, reoMeTpPUUECKUn
1 (pu3nuecKuil CMBICT TPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy PyHKIIUH.

[IpousBoanbie 3neMeHTapHbIX (GyHKUMNA. [Ipow3BogHasi CymMMmbl, MPOU3BENCHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHI.

MHoxecTBa U JIOTHKA
MHO0K€eCTBO, Oonepanyu HajJ, MHOKECTBAMU M MX CBOMCTBA. [[narpammel Ditnepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O anIapara Juisl ONMCAaHUs PEeAIbHBIX
MIPOIIECCOB U ABJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, Teopema, CBOHCTBO MAaTeMaTHYECKOro OOBEKTa, CIIEC/ICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KJIACC

Yucsia v BbIYUCJICHUSA
Harypanbubie u niensie yncina. [I[puMeHeHne npu3HakoB IETUMOCTH LEJIbIX YUCEII,
HauOobIIMi o0 neautens (nanee — HOJl) u nHanMenslnee ollee KpaTHoe (fanee —
HOK), octatkoB o moay:mto, anroput™ma EBknuza s pemeHus 3aj1a4 B 1EIbIX YHCIIaX.
Kommiexcupie yncna. Anredpandeckas U TpUroHoMeTpuueckass (OpMbl 3amucu
KOMILJIEKCHOTO 4ucia. ApudMeThueckue Omnepaluu ¢ KOMIUICKCHBIMU YHCJIaMH.
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N300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOHU Tmockoctr. dopmyna Myaspa.
Kopau n-oi creneHn u3 KOMIUIEKCHOTO 4ucia. [I[pyuMeHeHrWe KOMIIJIEKCHBIX YHCEl
TUTSI petieHust GU3MIECKUX M TEOMETPUUSCKHX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucteMa U COBOKYNHOCTh YPaBHEHUN W HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBbI
U CUCTEMBI-CIIEACTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. PenieHue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEMICHUSI CUCTEM M COBOKYIIHOCTEW palMOHAJIbHBIX,
UppalMoOHaIbHBIX, IOKA3aTEeIbHBIX U JOTapU(PMUUECKUX YPaBHEHUIA.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMM.

[IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKHUX
3a/lady U 3a7a4 U3 PA3NIMYHBIX OOJACTel HAayKU M PealbHOM >KU3HU, UHTEPIpETAIUS
[IOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U rpaduku

I'paduk xomnozunuu GyHkuui. ['eometpudeckue oOpasbl ypaBHEHHI U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padmyeckue MeTonbl pelieHusl ypaBHEHU U HepaBeHCTB. [ paduueckue MeTo bl
peleHns 3a1a4 ¢ mapameTpaMu.

Hcnonbs3zoBanne  rpa@ukoB  (QyHKIOMI A7 MCCIEAOBAHMS  MPOLECCOB
M 3aBUCUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPU PEHICHUH 3aqady M3 APYruxX y4eOHbIX
MPEIMETOB U PEATIBHOMN KU3HU.

Hayajia MaTeMaTH4€CKOIro aHAIM3a

[IpuMeHeHrne TPOU3BOAHOM K UCCIENOBAHMIO (YHKUMA HAa MOHOTOHHOCTH
U dKCTpeMmyMbl. Haxoxaenne HanOoNbIIero 1 HAaMMEHBIIIETO 3HaYE€HUW HETPEpPhIBHOU
(yHKLIHMH Ha OTPE3KE.

[IprMmenenne npon3BOAHOM ISl HAXOKAEHUS HAUITYUIIEro PENIEHUS B IPUKIATHBIX
3aj1a4ax, sl ONPEENICHUsI CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOTo (opMyJIoi niu
rpaduKoM.

[lepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TepBOOOpasHbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QpyHkunid. [IpaBunia HaxoXIeHUs! TepBOOOPa3HBIX.

HNurerpan. I'eoMeTpudeckuil CMBICI HHTErpasia. BbelYucieHHe ONpenesieHHOIro
uHTerpana no gopmyne Herotona—Jlenonuna.

[IpumeHeHne MHTErpana Juisi HaXOKIACHHs IUIOIaAel miockux Guryp u o0bemMoB
r€OMETPUYECKUX TEIl.

[Ipumepsl  pemienuit  auddepeHuuanbHbIX  ypaBHEHUH. MaremaTuieckoe
MOJEIIUPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU hepeHInaTbHbIX YpaBHEHUH.
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HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiaacce o0ydaronuics mojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yIbTaThI 1O OTACIBLHBIM TeMaM ¢eiepaTbHON paboueii mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay:

Yuciia v BBIYMCTICHHUS:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMM: pALUOHAIBHOE YUCIO, OECKOHEUYHas
NepuoInYecKast 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCIIO, MHOKECTBA PALIMOHATIBHBIX
Y JCHUCTBUTENBHBIX YHCEI, MOYJIb IEHCTBUTEIBHOIO YUCIIA,;

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpacJIey 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NPUOJMKEHHbIE BBIYUCIICHUS, IpaBWIa OKPYIJVIEHUS, HIPUKUAKY
Y OLICHKY pe3yJIbTaTa BBIYMCIICHUN;

CBOOOHO OIIEPUPOBATH IMOHATUEM: CTENEHB C LEIBIM I10KA3aTeNIEM, UCII0Ib30BaTh
MOAXO/SIILYI0 (POPMY 3aIIUCHU IEHCTBUTENIbHBIX YHCEI JIJISl pEIICHUS MPAKTUYECKUX 3a7a4
Y IIPEJICTABIICHUS IaHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOO/IHO ONEpUPOBATH MOHATHAMMU: JIOrapu(M YUCIIa, JECITUUHBIE U HATYPAJIbHBIE
Jorapu@msl;

CBOOOJITHO OMNEpPUPOBaTh MOHSATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOIO apIyMEHTA;

OIEpUPOBATh IOHATHUSAMHU: APKCHHYC, APKKOCHHYC MW apKTaHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHHUS-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MIPUMEHSTH PA3JIMYHBIC METO bl PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YPaBHEHHM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHSATUSMHU: MHOIOWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C IEJbIMU KOd(pPUIMeHTaMu, KOPHU MHOTOWICHA, MPUMEHSATH JI€JICHUE
MHOI'O4JICHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMmy Buera muis pemenuns
3amay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEWHBIX ypaBHEHHWH, MaTpUIIa,
ONPENEIIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUYECKUI CMBICH, UCIOJIb30BATh CBOKMCTBA
ompenenuTens 2 X 2 s BBIYUCICHHS €ro 3HAYCHUS, MPUMEHSATH OINPEACIUTEIN
IUISl PEUIEHUs CUCTEMBl JIMHEWHBIX YPaBHEHWH, MOIEIUPOBATh PEaJbHbIC CHUTYalHH
C TMOMOLIBIO CHUCTEMBI JIMHEMHBIX YPABHEHUH, HCCIIEIOBATH ITOCTPOCHHBIE MOEIH
C ITIOMOIIBIO MaTPUIL U OINPEICIIUTENEH, UHTEPIPETUPOBATH OJIYUYECHHBIN PE3YIIbTAT;

HCIIOJIh30BATh CBOMCTBA JIEUCTBHM ¢ KOPHIMU JIJIsl TPEOOpa30BaHUs BHIPAKCHHI;
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BBITIOJHATh TPEOOpa3OBaHUs UHWCIOBBIX BBIPAKECHUN, COAEPIKAIIUX CTEIECHU
C pallMOHAIbHBIM MTOKA3aTEIEM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKCHU;

CBOOOZIHO  OMEpUPOBATh  TMOHATUSAMHU:  HMPPALMOHANBHBIE, TOKAa3aTEJbHbIC
U JIorapu(PMUUYECKUE YPABHEHHMsI, HAXOJUTh UX PEUICHUS C MOMOUIBI0 PAaBHOCHIIBHBIX
IIEPEXO0JI0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHEe (OPMYIBl s TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOJTHO ONEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHSITh
HeoOXonuMble (OPMyJbl JJIi  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUMU;

MOJEJIUPOBATh peajbHbIE CUTYAlIMH Ha SI3bIKE aJIreOpbl, COCTABIISTh BBIPAKEHMUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJa4M, WCCIECI0BATH IMOCTPOCHHBIE MOIEIH
C MCTIOJIb30BAHKUEM allliapara aiareopsl.

DOyHKUNM U TPaPUKH:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aUMHO OOpaTHbIe (PYHKIIMU, KOMIO3ULIUA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
AJIeMEHTapHbIE IPeoO0pa3zoBaHusl rpaPUKOB (DYHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUAMU: 00JACTh ONPEEICHHSI © MHOXKECTBO 3HAYEHUI
byHKIUN, HyId QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOZIHO  ONEpUPOBaTh MOHATHSAMM: UYETHblE M  HEYeTHble (PyHKUHUH,
nepuoandeckre (QyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (YHKIIUH, MaKCHUMYyMBbI
U MUHUMYMBl GyHKIMM, HauOOJbIlee W HAWUMEHBIIEe 3HAUYeHHE (YHKIIUH
Ha IPOMEXYTKE;

CcBOOO/IHO OTIEPHPOBATH MOHATHIMU: CTENIEHHAs PYHKIHS C HATYPaJIbHBIM U LIETBIM
nokasaresieM, rpapuK CTENEHHOW (YHKIMH C HAaTypaJbHBIM U LEJIbIM IOKa3aTeleM,
rpa@uKk KOpHS n-oMl CTENEeHH KaKk (PYHKUMHM OOpaTHOM CTENEHUW C HATypaJbHbIM
nokaszaTesieMm;

OTIepUPOBATH MOHATHAMU: JTMHEHHAS, KBaJpaTUIHAs U IPOOHO-THHEHHAs PYHKIINH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO OMEpPHpOBATh TMOHATHSIMH: TIOKa3aTeldbHAas W Jorapudmuyeckas
(GYHKIMH, UX CBOMCTBA U TpaMKH, UCIIOJIb30BATh X TpadUKH s pEIICHUs YpaBHEHU;

CBOOOJHO  OMEpPUPOBAaTh  MOHATHSIMU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,
OTpe/ieNIeHUE TPUTOHOMETPUYECKUX (QYHKITUI YHCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYHKIUN AJI UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
NpU pelIeHUH 3a7ad U3 APYTruxX y4eOHBIX MPEIMETOB U peajbHOW KU3HH, BBIPAKATh
dbopMyiaMy 3aBHCUMOCTH MEKIY BEIHUNHAMU;

Hayana MmaTeMaTH4eCKOro aHAJIM3A:
CBOOOJHO OMEpUpPOBaTh TMOHATUAMH: apuUPMETUUYECKass U TeOMETpUYEecKas
nporpeccusi, OECKOHEUHO YOBIBalolllas T'€OMETPUYECKas MPOrpeccusi, JIMHEUHBIN
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U SKCIIOHEHIMAJIBHBIM POCT, (hOpMyJia CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh IPOIPECCUU JJIs PEIICHUS pEalIbHBIX 3a/1a4 IPUKIIaJHOTO XapaKTepa;

CBOOOIHO OINEPUPOBATh MOHATUAMM: IOCIEI0BATENIBHOCTb, CIIOCOOBI 3a/aHus

IOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIE10BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUS] MAaTEMATUYECKOT0 aHAJIM3a KaK aHaJin3a OECKOHEYHO MaJlblX;

CBOOOJHO OTEpPUPOBATH MOHITHSIMH: HEMPEPHIBHBIE (PYHKIMHM, TOYKH pa3phbiBa
rpadurka QyHKIHH, ACHMITOTHI Tpadrka PyHKIUH;

CBOOOJTHO ~ONEpUPOBaTH MOHATHEM: (DYHKILMS, HEIpEepblBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HETPEPHIBHBIX (DYHKIIMH ISl peLICHU 3a/1a4;

cBOOOJHO ONEpUPOBATHh MOHATUAMU: TIEPBAsi U BTOPAst MPOU3BOAHBIC (PYHKIINH,
KacareibHas K rpaduKy QyHKINH;

BBIYUCTIATH MPOU3BOJIHBIE CYMMBI, POU3BEACHUS, YACTHOTO M KOMIIO3HIIUUA JIBYX
(GyHKIUi, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

HCIIOJIb30BaTh TEOMETPUUECKUN U (DU3UUECKUI CMBICI TPOU3BOAHOM JJIsl pEIICHUS
3ajad4.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpAllMK HaJl MHOXKECTBAMU;

VCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN ammapar Ui ONKMCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEILICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITHUSMH: OIpEJeIeHHe, TeopeMa, YpaBHCHHE-
CJIEACTBUE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J0Ka3aTeIhCTBO, PAaBHOCHIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce o0y4arouiuiicss MOJIY4YHT CIAETYIONINE MPEIMETHBIE
PE3yNbTaThl MO OTAEIBHBIM TeMaM (peepanbHoi paboueit mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTEMaTUYECKOTO aHAIN3ay:

Yucya 1 BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHUAMM: HATYPAJIbHOE M IEJ0€ YHCIIO, MHOKECTBA
HATypaJIbHBIX U LIEJIBIX YUCEN, UCIOIb30BATh PU3HAKU JEIUMOCTH Lenbix ynces, HOJ
1 HOK HarypanbHBIX 4ncel JUIs pelIeHUs 3a/1a4, TPUMEHTh anroput™ EBknmnaa;

cBOOO/IHO ONEPUPOBATh NOHATHEM OCTAaTKa 110 MOJIYJI0, 3alIMUChIBATh HATYpaJIbHbIE
YHUCJIa B PA3JIMYHBIX MIO3ULHMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOZIHO OMNEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX ~YHCEJ, MpPEICTaBIsATh KOMIUIEKCHbIE 4YHCIa B ainreOpanyeckoi
U TPUTOHOMETPUYECKOW (opMe, BBIMONHATH apu(METHYECKHE ONepaluud C HUMHU
U n300pakaTh Ha KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  HppalMOHANbHBIC, IOKa3aTeJIbHbIC
U JIorapu(pMUUECKIe HEPABEHCTBA, HAXOAUTh UX PELIECHUS C MOMOIIbIO PAaBHOCHIIbHBIX
[IEPEX0/10B;
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OCYIIECTBIISITh OTOOP KOpPHEH MpHU pPEHIeHHH TPUTOHOMETPUYECKOTO YPaBHEHMS,

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HeoOXoAuMble (OpMyNbl [UIsl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPAaBEHCTB;

CBOOOZIHO ONEpUPOBATh MOHATUSMU: CHUCTEMAa U COBOKYIHOCTb YpaBHEHMMU
U HEPABEHCTB, PABHOCWIBHBIE CUCTEMBl U CHUCTEMBI-CICACTBUS, HAXOIUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEH pAalMOHAJIBHBIX, HPPALMUOHAIBHBIX, I10KA3aTEJIbHBIX
U JIoTapu(MUIECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh palnvoHalbHbIE, HppallMOHANbHbIE, MOKa3aTeNbHbIE, JOrapupMUUECKUe
U TPUTOHOMETPUYECKHUE YPABHEHNS U HEPABEHCTBA, COAEPKAIIUE MOLYJIU U ITapaMeTphI;

NPUMEHATH Ipa)UueCcCKue METOBI AJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB, a TAKXKe
3a/1a4 C IapaMeTpaMu;

MOJEJIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABIISTh BBIPAKEHMUS,
YPaBHEHMS, HEPABEHCTBA U KX CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATH IOCTPOCHHBIE
MOJIETIM C HCIOJIb30BaHUEM aIrmapara aiareOpbl, HMHTEPIPETHPOBATh IOJYyYEHHBIN
pe3yJIbTar.

DOyHKUNM U TPaPUKH:

CTpOUTh TpadUKH KOMIMO3ZUIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHMS ¥ CBOMCTB KOMIO3UIIUU JIBYX (DYHKIIHIA;

CTPOUTH T€OMETpUUECKHE 00pa3bl YpaBHCHUN U HEPABEHCTB Ha KOOPIAWMHATHOM
IJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKITUH;

MPUMEHSATh QYHKIMU JIJ11 MOACTIUPOBAHUS U UCCIIE0BAHUS PeaIbHBIX MIPOLIECCOB.

Hauvana maTemaTn4yeckoro aHajmsa:

MCIIOJIb30BaTh MPOU3BOJHYIO MJisi MCCleNOoBaHUS (YHKIMM Ha MOHOTOHHOCTB
U DKCTPEMYMBI;

HAaXOJUTh HaumOOJbIllee W HAWMEHbIEE 3HAYCHUA (YHKIUU HETPEPHIBHOM
Ha OTpE3KE;

UCIOJb30BaTh  MPOMU3BOJHYIO  JUISI  HAaXOXKICHHS  HAWIyYIIEro  pPEeLICHHs
B MPUKJIAJAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMMUYECKUX, 3ajlauax, JJsl ONpeesIeHUs
CKOPOCTH U YCKOPEHHMSI MPOLECCa, 3aJaHHOT0 (POpMYJION UK TpaduKoM;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: MEPBOOOpa3Has, ONPEIEICHHBIM HMHTErpal,
HAXOAUTh IEPBOOOPa3HbIC DIIEMEHTAPHBIX (PYHKIIMA U BBIYUCIISATH HHTErpaj o hopmyiie
Hrrorona—JlenOnuna;

HAXOIUTh IJIOUIAIN TUIOCKUX PUTYp U 0OBbEMBI TEJI C IOMOIIbIO UHTETpaa;

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAaHUM Ha IpUMEpPE
coctaByieHus nuddepeHITMaTbHBIX YPAaBHCHHUI,

pemiath MpHUKJIaJHbIE 3a7adyd, B TOM YHCIE COLMAJIbHO-3KOHOMUYECKOTO
1 (PU3MYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaJn3a.
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10 KJIACC
HasBanne OcHOBHBIE BUIbI ACSATEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JECTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII armapar
MHOrOo4NEHBI. Juarpammel Disiepa — Benna. IUIS OIIMCAaHMS X0/1a PELICHUS

Panmonanbabie ypaBHEHUA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO afnmnapara

JUJIs1 pELICHUS 3aa4.

Pamnonaneabie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
PanmonanbsHbie ¥ UppalMOHANIbHbBIC
yucaa. ApupMeTHIecKre onepanuu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIYMCIICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXe
pEATBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAs
nepuoandecKas Ipoob, MPOIICHTHI;
HUPPALMOHATBLHOE U ICHCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIHLHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY POBEACHUH PACCYKIACHUN

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOLIEHTHI TSI PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUU U pealbHOU KU3HMU.
Hcnonb3oBath npuOInKEHHbBIS
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJibTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOYJIEHBI € LIEIBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrteM TMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pelIeHUs] pallMOHAIBHBIX U APOOHO-
palMOHATIbHBIX YPABHEHUN; a TAKKE
METO]l UHTEPBAJIOB JIJIsl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
IIPUMEHSATH JEJICHUE MHOTOWJIEHA

HAa MHOTOYIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera miis pemienust
3aJ1a4.

OnepupoBaTh MOHATUSIMH: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
OIPEICITUTENIb MATPUIIHI.
Hcnonp3oBaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 JJIsl BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
OIPEICITUTEIIN JJIs1 PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJbTar
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OyHKIMHU U Tpauk.
Crenennast GyHKIUSA
C IICJIBIM TIOKa3aTeIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobOpazoBaHus rpa@uKkoB QyHKITUH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTtHble 1 HEYETHBIE QYHKITUH.
[leproanueckue QyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe

UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB

3TUX PYHKIUH.

CTereHsn ¢ 1eJIBIM TTOKa3aTeIIeM.
bunom HeroTona.

Crenennast GyHKIMSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteyieM. Ee cBoiicTBa
U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOCOOBI 3a/1aHus PYHKIUN; B3aUMHO
oOpaTHbIe (PYHKITUN, KOMIIO3HUITUS
byHKk1mi, rpadgux GyHKIMH, 00IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUECHUHN
byHKIMH, HyTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHKIIMY, HAaHOOIbIIIEEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyIUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeJIeICHUE U CBOMCTBA
CTENEHH C LIETIbIM [TOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIBHBIX YHUCEIT JUISl PEIICHUS
IPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTH, 3aIIUCHIBATH
N-O¥ CTEIEHH. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (popme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTENIEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKECHU.
HppanronanbHbIe ypaBHEHHUS. Haxonuts perienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHM C IOMOIIBIO
UPPALMOHATBHBIX YPaBHEHUM. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBIISS MPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHOM
CTENEeHHU KaK (PyHKIUU 0OpaTHOM U1l QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIECHH C HATypAJIbHBIM ITOKA3aTEIEM IIOKa3aTesIeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM @opMyIUpOBATH ONPEACIICHUE

IToka3arenbHble ypaBHEHUS

II0KAa3aTesIeM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C PallMOHAIbLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcrnionn3oBath mudpoBbIe peCypChI
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (QYHKIIUU U U3YUCHHUS
€e CBOMCTB.

Haxonuts permieHus moka3aTeabHbIX
YPaBHECHUI

Jlorapupmuyeckast pyHKIUS.

Jlorapudwm yucna. CroiicTpa

JlaBath onpenenenue Jorapudpma

Jlorapudmudeckre norapudma. JlecaTuanbie 9HClia; JECITUIHOTO U HaTypaIbHOTO
ypaBHEHUS U HaTypaJibHbIE JOrapu(Msl. norapudma.
[IpeobpazoBaHue BhIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
COJIepIKaIINX JOrapru(MBbI. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHKUus, norapu(pMUUECKUX BbIPAKEHUH.
ee CBOICTBa U rpaduK. Crtpouts rpaduk norapupMuydecKon
Ucnons3oBanue rpaduka GyHKIUN byHKIIMK KaKk 0OpaTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckre ypaBHEHHUS. CBOMCTBA JIOrapupMHUUECKON (PyHKIIUH
OCHOBHBIE METOBI PEIICHUS JUTS peIlieHus 3ajad.
norapu(pMUUECKUX ypaBHEHUH. Haxonuts pemenust
PaBHOCUIIBHBIE IEPEXO/IBI B PEIICHUHT norapu(pMUUECKUX ypaBHEHHIA
aorapu(MUYECKUX YpaBHEHUN C TIOMOIIIHIO PAaBHOCHUIILHBIX MIEPEXO0I0B
WJIA OCYIIIECTBIISAS IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHTreHC | JlaBaTh ompeeneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

TpuronomeTrpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHIe€Hca YucIa.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Penienne TpUroHOMEeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[TpumeHSTh GOPMYITBI TPUTOHOMETPUHU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4eCKOW HHIYKIIHUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmerrnueckast U reoMeTpudecKas
POTPECCUM.

beckoneuno yobiBaroras
reoMeTpudecKasi Iporpeccus.
CyMMa OecKOHEUHO yObIBaOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HJI€SIX aHATIN3a
OCCKOHEYHO MaJIbIX.

JlaBatsb ornpeznenenue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
T€OMETPUYECKON MPOTPECCUH.
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Hcnonp30Bath nporpeccun

JUISL PEIICHUS 3a/1a4 MPUKIAJTHOTO
XapakTep.

[TpumensTh POPMYITY CIOKHBIX
MPOLICHTOB JIJIs PELICHUS 3a]1a4
U3 pEAIbHOW MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 151 perieHus 3a1ad.
IlepBas u BTOpast IpOMU3BOIHBIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUN U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTeIbHOU K TpaduKy (HyHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO

¥ KOMTIO3UIINU (DYHKIIAN

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIPEpPBbIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBHIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
OnepupoBaTh NOHATUAMU: TIEPBAsi U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUCBIBaTh YPaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOM
byHKITIH.

N3y4dats npoOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUIECKUAN

U (PU3UYECKUI CMBICI IPOU3BOIHON
JUISL PELIeHUs 3a1a4
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[ToBTOpEHue, 06001ICHME,
CHCTEMATH3aIUs 3HAHUI

OCHOBHBIE MMOHATHS Kypca aJire0pbl
M HavajJ MaTeEMaTHYECKOr0 aHaJInu3a
10 knacca, o6001IeHIE

U CUCTEMaTHu3aIys 3HaHUI

[IprMeHsTh OCHOBHBIC TOHATHUA Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHajaM3a JUIsl pelieHus 3a1a4y

U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX TPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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11 KJIACC
Ha3zBanue KonnyectBo OcHOBHOE coziep>KaHuE pa3ena OCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C IIOMOUIBIO TPOU3BOTHON

K HCCIICIOBAaHUIO (DYHKITHI

Ha MOHOTOHHOCTb ¥ SKCTPEMYMBI.
Haxoxxnenue HanOobIero

Y HAMMEHBIIET0 3HAYCHUS
HENPEpbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUIS HAXOKICHUSI HAMITyYlIero
pEIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIIPEJICIIEHUSI CKOPOCTH

U YyCKOpEHUS Ipolecca, 3aJaHHOT0
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
I"'eomeTrpuueckue 00pa3bl ypaBHEHUN
Y HEPABEHCTB Ha KOOPJAUHATHOM
TUIOCKOCTHU

(GYHKIIHI ¢ TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3ULUU.
CtpouTts reomeTpruecKue 00pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

IUIS UCCIeI0BAaHUS (PYHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJIbIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMH IPOBEJEHHOIO
UCCIIEIOBAHMS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSL HAXOXKAEHUS HaWTy4lIero
penieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKUX, 3a7a4ax,
JUTSI ONIPEAEIIEHNSI CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoit unu rpaduxom.

[Tonydats npencraBieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHIATUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U ONpeAeICHHBII
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BBIYUCIISITh
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpai no gopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHumna.

ONPEICIICHHOTO UHTErpalia Haxonuts miomanu miockux Guryp
o opmyne Herorona— JleiOaua. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nuTerpana ONpEJEICHHOTO0 HHTErpaia.

JUTSL HAXOXKACHUS MJI01aaei 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MO/JICTUPOBaHUEM Ha IIPUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPAaBHEHUI.
[Tpumeps! pemennii [TomyyaThk npeacTaBiaeHue O 3HAYCHUU
nuddepeHanbHbIX YPaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIETMPOBAaHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX IPOLIECCOB C TOMOIIBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue GyHKIIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUYECKUX CBOMCTBa U TpaduKwy. JUTSl IOCTPOEHUSI TPaUKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIMU

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO Y U3yYEHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOpHEH C TIOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsSTh GOPMYITBI TPUTOHOMETPUU
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbie pecypchl
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JJOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaOHATBHBIX, TOKA3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IpuMeHsTh CBOMCTBA IOKA3aTEIbHON
U JjorapumMudeckoit GyHKIui

K PEUIEHUIO MOKa3aTeIbHbIX

U JJOTapu(PMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
MEePEXOI0B.

Pematp uppanmonanbHbie

Y KOMOMHUPOBAHHbIE

HEPaBEHCTBA,

C MIOMOUIBIO PABHOCUJIBHBIX
NePEXOI0B.

Hcnonb3oBathk rpaduueckre MeTo bl
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISl pELLICHUS 384U

33



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOJIeHHBIH YPOBEHB)

KomriuiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHSIMMU:
Y TPUTOHOMETpUYEcKast OPMBI 3alMCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIIJIEKCHOT'O YHUCJIa. KOMIIJIEKCHBIX YHCEII.
ApudmeTrnueckue onepanuu [IpeacTaBisTh KOMILIEKCHBIE YUCIA
C KOMIUIEKCHBIMU YHCIIAMHU. B aJIreOpandecKkon
N300paxeHne KOMIUIEKCHBIX YUCEI Y TPUTOHOMETPUYECKOU hopMe.
Ha KOOPJIMHATHOM IOCKOCTH. BoinonusaTe apudmernyeckue
®opmyna Myaspa. Kopau n-oii ONEpaLlH C HUMH.
CTENEHU U3 KOMILJIEKCHOTO YHCIA. N300paxaTh KOMILJIEKCHBIE YUCIA
[IpuMeHeHre KOMIUIEKCHBIX YUCEN Ha KOOPJAMHATHOM MIOCKOCTH.
IUTsl perieHust GU3NIECKUX [Ipumensarts popmyny Myaspa
Y TE€OMETPUUYECKUX 3aa4 Y TI0JIy4aTh MPEICTABICHUE O KOPHAX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCA C IPUMEPAMHU
IPUMEHEHUS KOMILIEKCHBIX YHCEI
JUISI pELLIEHNS TEOMETPUYECKUX
U (pU3MUecKuX 3a71a4y
HatypaneHble 1 1ienble yncia 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUIMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yucesn, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PELICHUS 33/1a4 B LIEJIBIX YUCIIaX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYypAJIbHBIX U LEIBIX
YHUCel.

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimaa aiis pemenus
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3a/1a4.
3anuceiBaTh HaTypajbHbIE YKCIa

B PA3JIMYHBIX ITIO3UITUOHHBIX CUCTCMAX

CUHCTICHUS
Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBaTh NOHIATUSIMU: CUCTEMA
HUPPAITIOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- Y COBOKYITHOCTH YpaBHCHUI
MOKa3aTeIbHBIX CIICJICTBUSL. Y HEPABEHCTB; PEIICHUE CUCTEMbI
1 JJorapuMUIECKUX OCHOBHBIE METO/IbI PEIICHHS CUCTEM WJIM COBOKYITHOCTHU; paBHOCHUJIbHBIE
ypaBHECHUN ¥ COBOKYITHOCTEH parliOHAIBHBIX, CHUCTEMBI i CHCTEMBI-CJICICTBHS.
UPpalMOHATBHBIX, TOKA3aTEIbHBIX Haxonuts pemenus cucrem
U Jorapu(pMUUYECKUX YpPaBHEHUHU. ¥ COBOKYITHOCTEH IEITBIX
[IpumeneHre ypaBHEHHM, CHCTEM palMOHANBHBIX, UPPAITIOHATIBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKA3aTeNIbHBIX U JOrapU(PMUIECKUX
MaTEeMaTUYECKUX 3a/1a4 U 3a71a4 ypaBHCHUI 1 HEPABCHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpuMeHATh cCCTEMBI ypaBHEHUN
U peabHOM KU3HU, MHTEPIPETALIHS K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3IUYHBIX 00JacTel 3HaHU I
Y PEaIIbHOW JKU3HU;
UHTEPIPETUPOBATH MOJTYICHHBIC
pEIICHHUS.
Hcnonb3oBath uGpoBEIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 PanimonanbHbie, MppalliOHANIBHbIE, Bri6upats cioco6 perneHus

MOKa3aTelbHbIE, JIorapudMudecKue
U TPUTOHOMETPUUYECKHUE YPABHEHHS,

PalrOHAJIbHBIX, UPpPpAallMOHAJIbHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(I)MI/I"IGCKI/IX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHU U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI IS
peLIeHUs YpABHEHUI U HEPABEHCTB
C IIapaMeTpaMH, a TaKkKe
uccnenoBanue GyHKIMH METOJaMU
MaTeMaTHYECKOr0 aHAJIN3A.
CTpouTs 1 ncCIIeI0BATh
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BAaHUEM armapara ajareopsl,
WHTEPIPETUPOBATH TOJTYICHHBIN
pe3ymbTar.

[Tpumensarts GpyHkIMN

JUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
PEATbHBIX TIPOIECCOB.
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Pemate npukiaanasie 3a1a4u,

B TOM YUCJIE COL[UATBHO-
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/ICTBaMu alnreopbl
Y MaTeMaTU4YECKOr0 aHaIN3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136

37




denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOJeHHBIH ypOBCHB)

OEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust sBIsEeTCS OMHUM W3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusI, TaK Kak 00eCIeuYnBaeT BO3MOXXHOCTh U3YUEHHUSI JUCITUTIIINH €CTECTBEHHO-
HAy4yHOM HaNpaBJICHHOCTM M TMPEIAMETOB TyMaHWTapHOro uukia. Jlorudeckoe
MBINUICHHE, (GOPMUPYEMOE TIpH HU3YYCHUH OOYYaAIOMUMHUCS TOHSATUHHBIX OCHOB
FEOMETPUM, NPH JOKA3aTEIIbCTBE TEOPEM U IIOCTPOCHHM UEMOYKU JIOTHYECKHUX
YTBEPKICHUM MPU PELICHUH T€OMETPUUYECKUX 3a]]a4, YMEHHE BBIJIBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOB3YIOTCS ITPU PEIIEHNH 33724 €CTECTBEHHO-HAYYHOT' O
IIUKJIa, B YaCTHOCTH (PU3UYECKUX 3ajay.

Ilenb ocBoeHHMs TporpaMmbl ydeOHOro kKypca «l'eoMeTpus» Ha yIriIyOJIeHHOM
YPOBHE — Pa3BUTUE WHJUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU H3YYECHUU
r€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHOM o0nacTu «MaremaTruka U uHGOpMaTUKa
yepe3 00ecreueHue BO3MOXKHOCTU MPUOOPETEHUsI U MCHOJIb30BaHMs 0oJiee TTyOOKHX
r€OMETPUYECKUX 3HAHUN M JEUCTBUM, CHEHU(PUUYHBIX TE€OMETPUHM, U HEOOXOIUMBIX
JUISl YCIEHIHOTO TPO(PEeCcCHOHATBLHOTO 00pa3oBaHUs, CBS3aHHOTO C HUCIOJIb30BaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMH 3a7ayaMd  Kypca TeOMETpMHM Ha YIUIYOJEHHOM YpOBHE,
PACHIUPSIONIMMHU U YCUIUBAIOIIIUMHU KypC 0a30BOT0 YPOBHS, SIBJISFOTCS:

pacliMpeHrue NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOU KYJIBTYPbI
1 (popMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUe TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHITUX
MAaTEMAaTUYECKUX MOJEIAX, IMO3BOJISAIONIMX ONMCHIBATH W H3y4daTh pPa3HbIC SIBJICHUS
OKPYXaloIIero MUpa, 3HAHUE TOHSITUWHOrO ammapara mno pazaeny «Crepeomerpus»
y4eOHOTO Kypca Ir€OMETPHH;

dbopMupoBaHUE yYMEHHUS BIIaJICTh OCHOBHBIMHU IOHSATHSIMH O TPOCTPAHCTBEHHBIX
dburypax W HuX OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TeopeM, (GOpMyJl U yMCHHE
UX TPUMEHSITh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHAAPTHBIE CIOCOOBI
pelIeHUs 3a7aY;

dbopMupoBaHHUE YMEHUS paclO3HABATh HA YEPTEkKaxX, MOJCIAX U B PCaIbHOM MHPE
MHOTOTPaHHHMKHU U Tejla BPallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHUe TOHUMaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX  Teopuid, (GOpMUpPOBaHHWE TIOHUMAHHUS  POJU  AKCHOMATHKU
MIpU TIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHHEe YMEHHS BIIaJIeTh METOJAMH JOKa3aTeJIbCTB M aJITOPUTMOB
pelieHus, YMEeHUsI UX MPUMEHSITh, MPOBOJUTH JOKa3aTEIbHBIE PACCYXKICHUS B XOJE
pellIeHUsI CTEPEOMETPUYECKUX 3ajJady M 3aJad C HPaAKTUYECKHUM COJIepKaHHEM,

38



denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOJeHHBIH ypOBCHB)

(dhopMHUpOBaHNUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHHA M POJM aKCHOMAaTUKH B IPOBENCHHH JIE€TyKTUBHBIX
pacCyKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABATEIbHOM  aKTUBHOCTHU,  HCCJIEIOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIICHUSI, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre QYHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHON T€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHUI, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEaJbHBIX JKU3HEHHBIX CUTYyallUAX U MPU U3YUYCHHUH JAPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJICHUST 3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, MOJCIHUPOBAHUS  peajbHBIX
CUTYallMii, HCCIEAOBAHMS TOCTPOCHHBIX MOJENEH, WHTEPHPETALUH IOJTYYEHHBIX
PE3yJIbTaTOB.

OCHOBHBIMU ~ COZEpPKATEIBHBIMU JIMHUSAMU y4eOHOro Kkypca «I'eomerpus»
B 10-11 «kmaccax sBmstorcs: «lIpsMble W TJIOCKOCTH B TIPOCTPAHCTBEY,
«Mmnororpanaukmn», «Tena BpameHus», « BEKTOpp U KOOPIWHATBHI B NMPOCTPAHCTBE,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
HNOHSTUSMM», PEJIEBAHTHBIX I'€OMETPUM Ha YIiayOJIeHHOM ypoBHe oOydenus B 10-11
KJIaccaX, OTHOCHTCS KO BCEM COJEpXKaTelbHbIM JIMHUSM Y4eOHOro Kypca,
a (OpMHPOBAHUE JJOTUYECKUX YMEHUHN PacCIpeiesieTCsl HE TOJBKO MO COAEpKATEIbHBIM
JUHUSAM, HO U 10 roaaMm oOydenus. ConepkaHue oOpa3OBaHHsA, COOTBETCTBYIOIIEE
MpeAMETHBIM  pe3ysibTaraM  ocBoeHHs  DenepasibHOW  pabodeil  MPOrpammbl,
pacnpeneneHHbIM 1o rojamM OOy4eHMs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIUMIIHAIBHBIM BOIpOcaM oOO0ydaroluecss O0O0palaiuch
HEOJHOKPATHO, YTO MO3BOJISIET OPTaHU30BaTh OBJIAJIEHNE TEOMETPUUECKUMHU ITOHATHAMMU
M HaBbIKAMM IOCJIEAOBATEIBHO M TMOCTYNATENbHO, C COONIOJACHUEM NpPUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MPEACTABICHUM OOy4YarolMXcs, paclupsisi U yriyonss ee, o0pa3ysd HpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHUIO TEOMETPUH Ha YIIIyOJIE€HHOM YPOBHE MO3BOJISIET:

co3aaTh ycinoBus 1 AuddepeHuuanny 00yyeHus, MOCTPOSHUsI UHIUBUIyaIbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh  YriayOJEeHHOE M3YYCHHE TE€OMETpUHU
KaK COCTaBJIsItoIel yueOHoro mpeamera «MareMaTukay;

NOJATOTOBUTH OOYyYarOUIUMXCsl K MPOJOJDKEHUIO M3YUYEHHUsI MaTeMaTUKU C Y4ETOM
BbIOOpa Oymymiedt mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY OOIIHMM
1 Ipo(pecCHOHaTbHBIM 00pa30BaHUEM.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX HJisi M3y4eHHUs y4eOHOro Kypca
«['eomeTpusi» Ha yrayonenHom ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 vaca
B Heento), B 11 knacce — 102 gaca (3 vaca B Heienio).
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COLEPKAHUE OBYYEHMUA

10 KUIIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE TOHATUSL cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsTie 06 aKCMOMAaTHYECKOM IMOCTPOCHHH CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajulesIbHbIE M CKpEIIMBAIOKeECs NpsMble. [IpU3HaKM CKpEIMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBbHBIE MIPSIMBIE
B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IPSAMOM U IIIOCKOCTH.
[lapannensHoe M IEHTpAJIbHOE MPOEKTUpOBaHME, Hu3o0paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajljIeIbHOTO MPOEKTHUpoBaHus. M300paxeHune ¢uryp B NapajjiesibHOM
MPOEKIMMU. YTIBl C COHANpPAaBIECHHBIMUA CTOPOHAMH, YIOJI MEXAY MNPSIMbIMHU
B mpocTpaHcTBe. IlapamienbHOCTh IIIOCKOCTEN: NapajuleibHbIEe INIOCKOCTH, CBOMCTBA
napajuielbHbIX MmIockocTeil. [Ipocrelimme npocTpaHCTBEHHbIE (PUTYpbl HA MIIOCKOCTH:
TETPadAP, MAPAIIIEIENHUIIE]T, TOCTPOCHUE CEUEHU .

IleprieHIUKYISAPHOCTh NPSAMOM U IUIOCKOCTH: IEPIECHIUKYJISPHBIE IIPSMbIC
B MIPOCTPAHCTBE, MPSAMbIE NTapaJUICIIbHBIE U NIEPIICHANKYJIIPHBIE K INIOCKOCTH, ITPU3HAK
IIEPIICHIUKYJIAPHOCTA MPSAMOM M IUIOCKOCTH, TEOpeMa O MPSIMON NEPHEHIUKYIISPHOU
II0CKOCTA. OpTOroHanpHOE NPOCKTUpOBaHME. [lepreHIUKyJIsp W HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUWIOCKOCTH, MPOEKIUS
buryps Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IIJIOCKOCTEN. TeopeMa 0 TpeX MEepIEeHIUKYIISIPax.

VYrael B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIoJI,
JUHEWHBIA yroj BYrpaHHOro yria. TpexrpaHHblil U1 MHOrorpaHHble yribl. CBoicTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsI TPEXIPAHHOTO YTJIA.

MHOrorpaHHUKHU

Buapl MHOrOrpaHHMKOB, pa3BepTKa MHOTOrpanHuka. Ilpusma: n-yrompHas npusma,
npsiMasi W HaKJIOHHAasT MpU3Mbl, OOKOBass U TMOJHAs MOBEPXHOCTb IPHU3MBI.
[Tapannenenurnen, npsAMOYTroJIbHBIN HapauIeIeNUIIe] U €ro CBoMCcTBa. KpaTyaiiime mytu
Ha TMOBEPXHOCTM MHOrorpaHHuika. Teopema Oinepa. IIpocTpaHcTBeHHas TeopeMa
[Tugaropa. [lupamuaa: n-yrojabHas nupamuja, MpaBWIbHAsg U yceUEHHas MUPaAMUbIL.
CpoiictBa pebep U OOKOBbIX TIpaHeld TNpaBWIbHOW nupamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHMKHU: IIpaBWIbHAs MNpU3Ma MW [pPaBUIbHAsg IHUPaMHUIA, NPABUIIbHAA
TpEeyroyibHasi MUpaMUJia U MPaBUIbHBINA TETpadp, KyO. IIpencraBnenue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NJOJAEKadAp U UKOCAIP.

Bobluucnenue 31€eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHanu, yribl. [lnmomanb
OOKOBOI1 MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH NPSIMOU MTPU3MBI, MOl OCHOBAHUH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTU MpsMON mpu3Mmbl. [1nomans 6G0KOBOW MOBEPXHOCTH
Y TOBEPXHOCTH NPaBUJIbHOW MAPAMUJIBI, TEOPEMA O IUIOIAAN YCEUEHHON MUPaMUIbI.

CummeTpusi B MPOCTPAHCTBE.  JJEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpamMupbl.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPHl KOJJIMHEApPHBIE, COHAMPABJICHHBIE U MPOTUBOMOJIOKHO HaIpPaBJICHHbIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [[eWCTBHS € BEKTOpPaMHU: CJIOKEHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXX€HME BEKTOpa Ha uuciio. CBOWCTBa
CJI0KeHUS BeKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha uKciio. [loHsTHe KoMITJIaHapHbIe
BeKTOpHI. [Ipu3Hak kKoMmIutanapHoCTM Tpex BekTopoB. [IpaBuWiio mnapamienenunena.
Teopema 0 pa3yio)KEHUH BEKTOPA 110 TPEM HEKOMILIAaHAPHBIM BekTOpaM. [IpsimoyrosibHast
cucremMa KoopauHar B mpoctpaHcTBe. Koopaumuater BekTopa. CBA3b  MEXIY
KOOpJIMHATAMM BEKTOpa M KOOPJAMHATAMHU TOYEK. YTOJ MEXIy BeKTopamu. CKalsapHOE
MPOM3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsATHSA: UUIUHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTb, chepruyeckas
MMOBEPXHOCTh, OOpa3yromue TmoBepxHOCTel. Tena BpalleHUs: IUIUHAP, KOHYC,
yCeUeHHbId KOHYyC, cdepa, map. B3aumHoe pacnonoxeHue cepbl U IIIOCKOCTH,
KacartelibHas TUI0CKOCTh K cepe. M300paxeHue Ten BpalieHus Ha iiockoctu. PazsepTka
HMIMHApa U Konyca. CumMeTtpust cepsl U mapa.

O6bem. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00beMe PSIMOYTOJILHOTO
napauienenuneaa U ciaeactBuss u3 Hee. OObeM NpsAMOMl M HAKIOHHON MNPU3MBIL,
HWIMHJIpPA, TUpaMUJIbl U KoHyca. OO0beM I1apa U apoBOro CErMEHTA.

KomOunHanuu Ten BpallieHus ¥ MHOrorpaHHUKOB. [Ipu3ma, BnrcanHas B HUIMHIP,
onucaHHast okoJio umHApa. [lepeceuenune cdeprl u mapa c miockoctsro. Kacanue mapa
1 cdepbl IOCKOCThI0. [ToHsATHE MHOrOrpaHHMKA, ONMHUCAHHOTO OKOJIO cdepsbl, chepsl,
BIIMCAHHOW B MHOTOIPAHHMK WJIM TEJIO BPALLECHUS.

[Inomaap NOBEpXHOCTH LIUINHAPA, KOHYCA, IIIOIMaas cepsl u ee yacteil. [lonodue
B npocTpancTtBe. OTHOLIEHUE 00BEMOB, IJIOMIAJEH MOBEPXHOCTEH MOMOOHBIX (UTYP.
[IpeoOpa3oBanue  momoOusi, romorerus. Pemenwe 3agad  Ha  MJIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

ITocTpoeHne cedyeHWii MHOTOTPAaHHUKOB M TEJ BPALLICHHS: CEYEHUs LWIMHIApA
(mapanienbHO U MEPHNEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapaiebHOe OCHOBAHMIO
Y IPOXOJAIIee Yepe3 BEPIINHY), CEYEHUs 1Iapa, METOAbl IOCTPOEHUSI CEUEHMI: METO
CJIEI0B, METOJl BHYTPEHHET O TPOESKTUPOBAHMSI, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOXEHUE
BEeKTOpOB. CBOICTBa BEKTOPHOIO yMHOKEHHA. [IpsMoyronpHas cucrtemMa KOOpAMHAT
B nipoctpaHcTBe. Koopaunatse! Bekropa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IIPH PEUICHUH T'€OMETPUUECKUX 3a/1a4.

JIBMKeHUs B MPOCTPAHCTBE

JIBxenus npoctpancTBa. Otobpakenus. J[Brmkenns u paBeHCTBO duryp. Oomume
CBOWMCTBA JBWXKECHUW. Buabl ABWKEHWUN: TNapajUIieIbHbIA NIEPEHOC, ILEHTpaJbHAs
CUMMETpHS, 3€pKallbHasi CUMMETpHs, MOBOPOT BOKpYyr mnpsmoiu. I[IpeoOpazoBanus
nono6wust. [psimas u cdepa Diinepa.

HPEIMETHBIE PE3YJIbTATBI

K koniy 10 kiaacca oOyvaroniuiicss Hay4uTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3a/1a4y ¥ MPOBEJICHUN MAaTEMAaTUUYECKUX PACCYKIACHUI;

NPUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OIEpPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXy MPSMBIMU B TPOCTPAHCTBE, MEXKITY MIPSMOM U IIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TIOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJITHO pacro3HaBaTh OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MIPSIMOYTOJIbHBIN TTapalIesienune 1, Kyo);

KJ1acCU(UIIMPOBATh MHOTOTPAHHKUKH, BEIOUpAsi OCHOBAHUS JUIsI KIIaCCU(UKAIINH;

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBI3aHHBIMUA C CEYECHHEM MHOTOTPAaHHUKOB
TUIOCKOCTHIO;

BBITIOJTHSTH TAPAIIICIBHOE, IICHTPATIBLHOE M OPTOTOHATIBLHOE IPOSKTHPOBAHUE (PUTYP
Ha TJI0CKOCTb, BBITIOJIHATH M300pakeHus1 (UTyp Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOTPAHHUKOB PA3JIMYHBIMH  METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYpP: BHIl CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh TUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPaAMHUIA),
TCOMETPUUYCCKUX TEINI C TPUMEHEHUEM (HhOPMYT;

CBOOOJIHO ONEPHPOBATH MOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (UTYPHI;

CBOOOHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIMHATAM
B ITPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS Ha/l BEKTOPaMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWM W HaXOXJECHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIC METOABI TPU  PCEHICHUHU
MaTeMaTHYECKHX 3aJ1a4 TOBBIIICHHOTO U BEICOKOTO YPOBHS CIIOXHOCTH;
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OPUMEHSATh  MpOCTEHIIMEe  MNpOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKAX;

OPUMEHSTh TOJyYeHHbIE 3HAHUS Ha MpPaKTUKE: CPaBHUBATh W aHAIU3UPOBAThH
peanbHble CUTYyallud, MPUMEHATh M3YYCHHBIC MOHATHUSI B IMPOIECCE MOMCKA PEHICHUS
MaTEMaTUYECKU CPOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYalUU
Ha S3bIKE TEOMETpPUHU, UCCIENOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATHI U TEOpeM, amnmnapara anreopsbl, perars NpakTUUEeCKUe 3a1a4u,
CBSI3aHHBIC C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUUMH;

UMETh MPEICTABICHNUS 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
4acTH (pyH/IaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiaacca oOyvaroniuiics HayqYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C IIMJIMHIPUIECKON, KOHUYECKON
U chpeprueckoit MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOJIYYCHUS,

OIEepUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: IIUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpaiieHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITH
CIOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONOKEHHUE C(HEPhI U MIIOCKOCTH;

BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpaIICHUsS, OOBEMBI
U IUIONIA/IA TIOBEPXHOCTEM MHOTOTPAHHHMKOB M TEJI BPAIICHUS, T€OMETPUUYECKUX TeI
C IpUMEeHEHHEM (HOpMYIT,

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOMHAIUSIMU TEJT BpPAILICHUS
¥ MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cPepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BIucaHHas B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOIICHUS MEXIy IUIONIAAIMH ITOBEPXHOCTEH H 00BbeMaMu
MTOJIOOHBIX TEI;

M300pakaTh H3ydaemble (UTYPHI, BBITOTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEeJ BpallleHHUS;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBLIBAThH uHdopmaruio
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha YepTekax
U PUCYHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMK HAJl BEKTOPAMHU;

3aJ1aBaTh IJIOCKOCTh YpPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemarh TEOMETPUYCCKHUE 3aJaydl Ha BBIYUCICHHE YIJIOB MEXIY MPSIMBIMA
M TUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSSHHUM OT TOYKA JO0 IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa TIPU PEIICHNH;
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CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpalleHUs] IIPU MapauieIbHOM
MepeHoce, IEHTPATBHON CHMMETPHH, 3€PKAIbHOH CUMMETPHH, TPH IMOBOPOTE BOKPYT
psMOM, TpeoOpa3oBaHus MO 00MS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeNl BpAlICHHs: CEUEHUS UWIMHApA
(mapanienbHO W MEPHEHAUKYISIPHO OCH), CEUEHHUs KOHyca (MapajuieIbHO€ OCHOBAHUIO
U TIPOXO/ISIIEE Yepe3 BEPIIUHY), CEUCHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;

JTOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEANOJIATAOIINX HECKOJIbKO IIMaroB PENICHUs, €CIM yCIOBUS TPUMCHCHHS 3aJ1aHbI
B SIBHOM W HESBHOU (hopme;

permaTh 3a/1adyd Ha J0Ka3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHWH W HaXOXKIICHUE
Tr€OMETPUYECKUX BEJIUYHH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
P PELICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TPAKTHKE: CpPaBHWBATh, aHAIU3HPOBATH
Y OIICHWBATh PEATTbHBIC CUTYAIlN!, IPUMCHITh U3YICHHBIC TIOHITHS, TEOPEMBI, CBOHCTBA
B IIpollecCe TMOMCKAa pEeIIeHUsT MaTeMaTU4ecKd CQOPMYIUPOBAHHON MPOOIIEMBI,
MOJICIIUPOBATh PEaIbHBIC CUTYallMH Ha S3BIKE TEOMETPHUH, MCCIICIOBATH IMOCTPOCHHBIE
MOJICNI C MCTOJIb30BAaHUEM TEOMETPHUECKUX TMOHATHN M TEOpeM, ammapara ajareOpsl,
penaTh MPakTUYECKUE 3a]1a4M, CBSI3aHHbBIE C HAXOXKJICHHUEM T€OMETPUYECKUX BEJIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.
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10 KJIACC
Hazpanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoOBHOE coJiep>KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenensrtsb MI0CKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, INOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaJIIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: MepeceKarouecs IIOCKOCTH,
nepeceKarouecs npsmas 1 mioCKOCTh;
HOJTyTIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
MPOCTEUIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CniocoObl 3a1aHus MPSMBIX

Y TIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBITIOJIHIETCS IJIAHUMETPHUS.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTTU3AIIMEH KOTOPHIX
ABJISIFOTCSI aKCMOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSITh NPUHIIHIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 IOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TTIOCKOCTH.
Pemats crepeoMeTpruueckue 3a1auu:
Ha OIPENICIICHUE BUJA CECUCHUS

M HaXOKJICHUE €0 IJIOIIaaH.
AKTyanu3upoBath (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAIOTHH.

Hcnonb30BaTh py pELICHUH 3a1a4
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MUpaMUJIbL, KyOa v IPU3MbI, KOTOpbIE
IPOXOAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.

PaCKpaHII/IBaHI/IC IOCTPOCHHBIX CEUYCHUM

Pa3HBIMU LIBETAMH.
Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKMCh IArOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
otpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuerst

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHA INIAaHUMETPUN

U CTEPEOMETPUU

CJIeyIOIIKE IIaHUMETPUIECKIE (DaKThI
Y METOJIBI:

Teopembl Paneca

Y O ITPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOHHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOUCTBO CpeHEN JIMHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTiia
TPEYTOJIbHUKA.

CBOMCTBO M€JINaH TPEYTOJbHUKA.
[Tpu3Haku mogo0us TPEyroJIbHUKOB.
[Tomy4aTs mpencraBaeHus

00 OCHOBHBIX 3Talax pa3BUTHS
r€OMETPUHU KaK COCTABHOW 4acTH
byHIaMeHTa pa3BUTHS TEXHOJIOTUN

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIuBaromuecs
npsMble. [[pr3Haku CKpemBarOIMUXCs
IIPSIMBIX.

[TapamienpHble IpsMbIE

Knaccuduimpoats B3aumMHoe
PACIIOJI0KEHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMHU M IPUBOJI IPUMEPHI
W3 PEATbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUU U €AMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOASAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

HAa IAHHOW IPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannenbHOCTh
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapalIETbHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpOEKLK.

VY1071 ¢ COHaNpaBIEHHBIMU CTOPOHAMU.
Yron Mexay npsMbIMH.

3a1aun Ha T0Ka3aTeIbCTBO

Y UCCJIEIOBAHKE, CBSI3aHHbBIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IUHCTBEHHOCTH
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIKAILEH Ha JPYTroM MPSIMOH;
JEMMY O TIEPECEYEHNH INIOCKOCTH
JIBYMsI TapaJlIeIbHBIMU MTPSIMBIMU;
TEOpPEMY O TPEX MAPAJIICITbHBIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEIIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuIeIbHBIM U [IEHTPATIbHBIM
MPOEKTUPOBAHUEM U KAK BBITTOIHSAETCA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJLICITBHOTO
ITPOEKTUPOBAHUSI.

N3o0paxkath B mapauiebHON
ITPOEKLINY Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pewats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
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B [IPOCTPAHCTBE.
[IpoBoIUTH JOKA3aTEIbHBIC
pacCy’kJIeHUs IIPU pEUICHUN
Tr€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
MPSIMBIX B POCTPAHCTBE.
CpaBHUBAaTh, aHATTU3UPOBATH

Y OLICHUBATh YTBEPKACHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PacCyKIACHUH.
MoenupoBaTh peaibHbIE CUTYallHH,
CBSI3aHHBIE CO B3aUMHBIM
PacCoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSITUH U TEOPEM, allrapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITomyuaTs npeacTaBiIcHUE

O LIEHTPaJIbHOM MPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MEePCIIEKTUBBI

[TapayuienbHOCTD NPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTH: MapayIeIbHOCTh NPSIMOM
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak nmapamuiebHOCTH IPAMOMN

Knaccuduimposats B3auMHoe
pacnojoXeHne IpsMOH U MIOCKOCTH
B IIPOCTPAHCTBE, MPUBOIS
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u mockoctu. CBOMCTBA
NapajuieIbHOCTH IPSIMOM U TUIOCKOCTH.
['eomeTpuueckue 3anaun

HAa BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIC C MAPALICIIBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuer otHOmeHnii. [lapamiensnas
MPOEKIUs, IPUMEHEHHUE

U1 IOCTPOEHUS CeUeHUM KyOa

U TIapaJIyIesIeuIe 1a.

CBoicTBa napauieNeuIena u NpU3Mbl.

[TapamensHble mockocTu. [lpusHaku
NapajlJIETbHOCTH ABYX IIJIOCKOCTEH.
TeopeMa 0 mapauieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoiCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceUeHUs PU NEPECEUCHUU IBYX
MMAPAUIENBHBIX INIOCKOCTEN TPETHEM;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,

COOTBETCTBYIOIIME ITPUMEPHI
U3 pearbHOU KU3HH.

@opMyIMpOBATH ONPEAECTICHUE
IapaJuIeNIbHBIX PSIMOU U INIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 IIapaJUIEIbHOCTH IPSIMOM

U IJIOCKOCTH; CBOMCTBA
MIapaJuIeIbBHOCTH MIPSMOU U TIJIOCKOCTH.
Pewrats crepeoMeTpuuecKue 3a1a4u
BBIYMCIICHUS U I0KA3aTEbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO
IPSMBIX U ITIOCKOCTEN B MPOCTPAHCTBE.
Pemats nmpakTudeckue 3agauun

Ha [IOCTPOCHUE CEYEHNUN Ha YepTekKax
TETpa’pa v napajuieIeInIeaa.
Pewrars crepeomeTpudeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh ¥ aHAJIM3UPOBATH
peanbHbIE CUTYallH, CBSI3aHHbBIC

C ApaJUIEIIbHOCTBIO MIPSAMOU
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3aKJIIOYCHHBIX MCIKAY IapallJICIbHBIMUA
IIJIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOI?I
C ABYM: ITapaJIJICJIbHBIMU IIJIOCKOCTSIMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MO/JIEJIMPOBATh pEAIbHBIE CUTYAllUH,
CBSI3aHHBIE C MMAPAIUICITIBHOCTHIO
IIPSAMOM U TNIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHUKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1ivH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napajuieenunese.
[lepieHIUKYIAPHOCTD IPSAMOU

u rockoctu. [Ipu3Hak
MEPIIEHAUKYJIAPHOCTH NPSIMOU

Y IJI0CKOCTU. Teopema o
CYILLIECTBOBAHUU U €UHCTBEHHOCTH
IIPSMOM, IPOXOIALLIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K miockoctu. [lnockoctu

Y NIEPIICHINKYJISIPHBIC UM TIpsMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsIp U HAKJIOHHAS.
[TocTpoeHune neprneHauKyIsapa

13 TOYKHU Ha IPSAMYIO.

Teopema o0 Tpex nepHneHauKyJsIpax

AKTyanu3upoBath (aKkThl U METO/IbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
@opMyIMPOBATH ONIPEICIICHHUS:
MIEPIICHIUKYJIIPHBIX MTPSAMBIX

B IPOCTPAHCTBE; ONPEEICHNE IPSIMOH,
IIEPIICHIUKYJIAPHOU K TUIOCKOCTH.
Jloxa3pIBaTh: neMMy

0 MEPNEHAUKYIIPHOCTH ABYX
I1apajuIeNIbHBIX MPAMBIX K TPEThEU
IIPSIMON; TEOPEMBI O CBSI3U MEXKAY
[apajuIeIbBHOCTBIO MPSMBIX U UX
IIEPIICHIUKYJIIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK MEPIECHINKYIJISIPHOCTH
MIPSIMOU U TJIOCKOCTH; TEOPEMY

O CYLECTBOBAaHNUH U €IUHCTBEHHOCTHU
PAMOM, IPOXOJAIIECH Yepe3 TaHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAHHON
IIJIOCKOCTH.

N3006pakath B3aMMHO
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(npsimasi u oOpatHas).

YTroa Mexy CKpemrBatOIUMUCS
npsiMeIMU. [loHCk epnes AMKyIIIpHBIX
MPSIMBIX C TOMOILBIO
IIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpTOoroHasibHOE IPOEKTUPOBAHNE.
[TocTpoenue ceuenuit KyOa, IpuU3Msl,
MIPABWJIBHOW MUPAMUABI C TTOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTn
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHuKyISIpHOCTH
PSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummerpui. IIpaBuinbHbIe
MHOTOTPAHHUKHU

Pacuet paccTosiHuil OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NIEPIEHANKYJIAPBI: CAMMETPHS, CIABUT
TOYKHU 110 NApaJIJIEIBbHON MPSIMOM.
CnBur no HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

NEePHEHANKYIISIPHBIC TTPSIMYTO

U TJIOCKOCTb.

@opMyIMpOBaTh CBOMCTBO
MIEPIICHIUKYJISPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4aTth npencTaBieHUE O 3HAYCHUH
NEePIEeHIUKYIIApa Ui IpYruX oonacTeit
Hayku ((u3KKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJbHON KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBS3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHINKYISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
MIEPIIEHINKYJIAPAX U TEOPEMY
0o0paTHYyIO0 TeOpeMe O TpeX
NEPIECHIUKYIISIPaXx.

[Tomy4aTs npeacTaBICHNUE

00 OPTOTOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha NPAMYIO.

Pemate crepeoMerpuueckue 3aqauu,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MPSAMOM U TIOCKOCTH.

Pewars npukitagaelie 3a1auu,
CBSI3aHHBIE C HAXO0XKICHUEM

51



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOJIeHHBIH YPOBEHB)

Ir€OMETPUYECKHUX BEJINYMH.

Pemate crepeomerpudeckue 3aaadn,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TpeX MEePIEHIUKYIIPAX,
HAax0>KJICHUEM PACCTOSHUM,
IIOCTPOEHUEM IIPOEKIUH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
AHanM3UpOBaTh U MOAETUPOBATH

HAa SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTyalllH, CBSI3aHHbBIC

C IEPNEHIUKYJISIPHOCTHIO PSIMOM

Y IJIOCKOCTH; UCCIIEI0BATh
ITOCTPOEHHBIE MOJEIH, B TOM YHCIIE
U C UCTOJIb30BAaHUEM alllapara anreopbl

VYTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpEeHue: yron Mmexay
CKPEIIUBAIOIUMUCS IIPAMBIMU

B IIPOCTpaHCTBE. [ eomeTprueckue
METO/bl BBIYUCIICHUS YTIIa MEXIY

AKTyanu3upoBath (aKkThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
DopMyIMPOBATH ONIPEAECTICHUE
JBYTPAHHOTO yIJIA.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJI0B JBYI'PAHHOIO YIJa.
KnaccuguimpoBaTs 1ByrpaHHbIE YIJIbI
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MPSAMBIMU B MHOTOT'PaHHUKAX.
JIByrpanHsbiil yroy. CBOMCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISPHBIX
mrockocren. [Iprusnak
MIEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TE0-peMa O MPSAMOU ITEPECECUEHHUS IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN apaJUICIICIINIIE;
Ky0; U3BMepEeHus, CBOMCTBA
IIPSAMOYTOJIBHOTO MapaJIJIeIICIIUIIEA.
Teopema 0 quaroHany NpsSMOYTroJIbHOTO
napajulesIelMIea U CIEICTBUE U3 HEe.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTH.
[ToBTOpEHHME: CKpEeMMBAOIIUECS
psIMBbIE, TAPAJUIEIbHBIE ITIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXKAY
CKPELIMBAIOIINMHUCS IPSIMBIMU

B IIPOCTBIX CUTYaLHsIX.

B 3aBUCHUMOCTH OT UX I'PaAyCHOU MEPBHI.
@opMyIMpOBaTh ONPENECIEHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIIECHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

@OopMyIMpPOBATH CIIEICTBHUE

(U3 mpu3HaKa) O MEPIEHIUKYIIPHOCTU
IJIOCKOCTH, KOTOpasl MEPIEHANKYISIpHA
IIPSAMOM, TI0 KOTOPOU IEPECEKAIOTCS JBE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEE O JUArOHAJISIX IPSAMOYTOJIBHOIO
napajuieenunesaa.

Pewats crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C NEPIICHANKYIJISIPHOCTD
MPSAMBIX U TUIOCKOCTEH, UCITOIb3YS
MJIaHUMETpHUYECKHUE (DaKThl 1 METO/IBI.
IIpoBOAUTE TOTUUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNH TEOMETPUYECKUX 3314,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3upoBaTh U MOAETUPOBATH

HAa SI3bIKE TEOMETPUU PEAJIbHBIE
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OnyckaHue NepreHIuKyJIsIpOB,
BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTossHUNA MEXITY
CKPEIIUBAIOIINMUCS TPSIMBIMHU

C MTOMOUIBIO IEPIIEHAUKYJIISIPHON
IIJIOCKOCTH.

TpexrpaHHbIN yroJl, HEpaBEHCTBA
JJIs TPEXTPAHHBIX YTIIOB.

Teopewma [Tudaropa, TeopeMsl
KOCHUHYCOB Y CHHYCOB

JUIS1 TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reoJIe3MYECKUe JIMHUU Ha 3emiie

CUTYaIluH, CBSI3aHHBIC
C TICPIICHANKYJIAPHOCTBIO MPSMBIX

Y IUIOCKOCTEH.

HccnenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM YHCJIC ¥ C HCITOJIb30BAHHEM
ammapara anreOpsl.

Permath mpukiiaaHbpIe 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
TCOMETPUYCCKUX BEIIMINH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamun.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HakJIOHHAs
npusMsbl. [IpaBuiibHas npusma.
[Ipsimont mapanenenunen,

IPSIMOYTOJIbHBIN TTapaJiieienune I, KyO.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC
Y TIOJIYTIPABUJIbHbIE MHOTOTPAHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, J€JIaTh 3aMEYaHus,
KOMMEHTAapUH.

AHaNIM3UpOBaTh PELICHUE 3aJa4H.
PucoBats BbIyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIUBATH OOITUN BH]I
BBINYKJIOTO MHOTOIPAHHUKA T10 IBYM
€ro MPOCKUUSIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.
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PucoBars BbIITyKIIbIE MHOTOTPAHHUKH

C Pa3HOM SUIEPOBON XaPAKTEPUCTUKOM;
MCCIIE0BATh BO3MOKHOCTH ITOJITYYEHUS
pe3ynbTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBHBIX
MHOI'OTPaHHUKOB.

[InaHnpoBaTh NOCTpOEHNKE
IIPaBUJIbHBIX MHOTOTPAHHUKOB

HAa ITOBEPXHOCTSX APYTUX IPABUIIBHBIX
MHOTOI'PaHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[TonsATHE BEKTOPA HA TIJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napayieyenuneia, YMHOXKEHHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3uCy TPEX BEKTOPOB, HE JICHKAITUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYUCJICHUE YTJIa MEXKy BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocrelimme 3a1a4n ¢ BEKTOpaMU

AKTyanu3upoBaTh (PaKkThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TJIOCKOCTH M B MIPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[IpuBOIUTH TIPUMEPHI HU3NUECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITIOJHEHUS
JNEUCTBUM CIIOKECHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YHCIIO.

Jloka3bIBaTh NpU3HAK KOMILIAHAPHOCTH
TpEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IOKEHUU
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J000r0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPam

[ToBTOpenue, 06001IIEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTH3alis 3HAaHUH.
Uctopus pazBuTusi CTepeoMETpUN KaK
HayKH M €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemrate cTepeoMeTpuyecKue 3aaaun
Ha JIOKa3aTeJIbCTBO MaTEMaTHICCKHIX
OTHOIIICHUH, HAXOXKICHUE
TCOMETPHYCCKUX BEJIMYUMH (JJTHH,
YTJIOB, TUIONIA/IeH, 00HEMOB).
Mcnonb30Bath MpH pelieHUH
CTePEOMETPUICCKHX 3a/1a4
IUTAHUMETPUYCCKHUE (PaKThI K METO/TBI.
[TpOBOAMTH JTOTUYECKH KOPPEKTHBIC
JI0Ka3aTeIbHBIC PaCCYKICHHUSI

IIPH PEIIICHUH CTEPEOMETPHUSCKHUX

Y TUTAaHUMETPUYECKUX 3a/1a4.
CpaBHUBATH U aHATTU3UPOBATH
pCalIbHbIC CUTYAIlMH U BBISBIISTH
BO3MOYKHOCTH €€ MOJICTTUPOBAHUS

Ha S3bIKE TEOMETPHH.
MozenrpoBaTh peaabHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUH M HCCIIEIOBATh
MIOCTPOCHHBIC MOJICIIH, B TOM YHCJIC
Y C UCTIOJIb30BAHUEM arlapara
anreopshl.

Hcnonb30BaTh KOMIIBIOTEPHBIC
IPOTPaMMBbI TIPY PEIIICHUHN 3a/1a4.
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[lomy4yaTs npeACTaBICHUE O TEOMETPUH
KaK O pa3BUBAIOIICICS HAyKeE,
HCCIEAYIOIEH OKPYKAIOIIUNA MUDP,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
KU3HEHHBIE CUTyallH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX HHIKCHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIAECHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIHN.
Hcnonb3oBath HUPPOBBIE pECYPCHI

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC
Hazpanue Konnuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE coOJIep:KaHue
pasnena (TeMbl) Kypca 4acoB yYaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOIBI

HA IJIOCKOCTH U B MPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacyeTa
yTJIa MEXAY IPSMBIMU U IJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pPacCTOSIHUS OT TOUKH JI0 TIJIOCKOCTH
B KOOpJAMHATAX.

Haxoxnenue paccTosHUA OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUJIbHOMN
nupamuie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOaUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMM.

BcnoMHUTE onpenienieHrne CKalspHOTro
YMHOkEHUS U €r0 CBOMCTRBA.
Bpraucasats ¢ TOMONIBIO0 CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMH, YCTaHABJINBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBOIUTH ypaBHEHHE TIIIOCKOCTH

1 (popMyIiTy pacCTOSSHUSL OT TOUKU

JIO TIJIOCKOCTH.

Pemiats 3agauu, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

IIPU PELICHUY TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

58



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOJIeHHBIH YPOBEHB)

AHanu3upoBaTh U MOJIETUPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBS3aHHBIC BEKTOPAMHU

U KOOpJIMHATAMHU.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKH, METO]]
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
nepeceyeHust MPSIMbIX U TIOCKOCTEH.
[TapannenbHbIe IPSMBIE U TIIIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEIIUBAIOIIUMUCS TTPSIMBIMH.
[TepnieHquKyIsIpHBIC IPSMBIE

U TJIOCKOCTH: CTaH/IAPTHHIE MaPhI
MEePHEHIUKYJISIPHBIX TIIOCKOCTEN

U TIPSIMBIX, CAMMETPHUU
MHOTOTPaHHHUKOB, TEOPEMA O TPEX
MEePIECHIUKYJISIPAaX, BEBIYUCICHUS JITUH

CtpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJI0B, TIONIA/IeH, 00bEMOB).
Hcnonp30BatTh npu pelieHUU
CTEpEOMETPUYECKUX 3a7a4
TUTAaHUMETpUYECKHe (haKThl K METOIBI.
[TpoBOIUTH JTOTUUECKU KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPU PEIIEHUU CTEPEOMETPUUECKUX
3a/1ad.

CpaBHMBATH U AaHAIM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
0I00M4.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

Ha SI3bIKE T€OMETPUH.
MopenupoBaTh peaibHY0 CUTYaLIHIO
Ha SI3bIKE TE€OMETPUU U UCCIIEAO0BATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE

¥l C MICTIOJTL30BAaHUEM amiapara ajreOpsbl.

Hcnonb3oBarhb KOMIIBOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O0BbeM MHOTOIpaHHUKA

17

O6bem Tena. O0beM NPSIMOYTOJILHOTO
napajuiesienunena. 3agadu

00 yIBoeHUH Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKue 3a1auu,
CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BhIUMCIIEHHEM 00beMa
IPSIMOYTOJILHOTO MapauIeNeuIe1a.
O0beM npsIMol TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHMCIICHHEM 00bEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4U, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMHU:
o0BeM Tena, 00beM MPSIMOYTOIBHOTO
napajuieJIenunesa.

@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIE/ICTBHS U3 HEeE.

Pa3pe3ats MHOrOTpaHHUKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomeTpruueckue 3a1auu,
CBSI3aHHBIEC C BHIYHMCIEHUEM 00beMa
IPSIMOYTOJIBHOT'O TapaJIJIEJIeUIENA,
MIPU3MBL.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LEJbIO BbISABICHUS
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Brruncnenne 00beMOB Te

C TIOMOIIBIO ONPEIETIEHHOTO
uHTerpana. O6beM HaKJTIOHHOU
PU3MBI, TUPAMU/IBI.

dopMmyna ooObemMa MUPAMUIBIL.
OTtHo1ieHre 00eMOB MUPAMUJT

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHBIC C 00beMaMU HAKJIOHHON
MIPU3MBI, TTUPAMUJIBI.

[IpuknagHbie 3a1a4u 10 TEME
«O0BeMBI TeM», CBI3aHHBIE C 00HEMOM
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o6bemMoB. Berunciienue
pPacCTOSHUS A0 IIOCKOCTH

JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHI.
AHanmu3upoBaTh U MOJEITHUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIC
CUTYyalliH, CBA3aHHbBIE C 00bEMOM
PSIMOYTOJIBHOTO TTapaJuIeIeTuIe 1a,
IPU3MBI, TUPAMU/TBL.

UccnenoBaTh OCTpOEHHBIE MOJIETH,
B TOM YHCJIC ¥ C UCITOJIb30BaHUEM
amnmapara ajreophl.

BBIBOIUTH OCHOBHYIO HHTETPATIbHYIO
dopMyITy ISl BBIYUCIICHUST 00BEMOB
Tell.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOM TPU3MBI Ha TIPUMEPE
TPEYTroJIbHON MPU3MBbI

Y JIJISl IPOU3BOJILHOM TIPU3MBI.
JlokasbIBaTh TEOpEMY: 00 00BEME
UPaMUIbI, HOPMYITHPOBATH CIICICTBUS
U3 Hee: 00bEeM YCEUECHHOM MUPaAMU/TBI.
BreiBoauTh hOpMYyITy Ui BEIYHACICHHS
00BEMOB YCECUCHHON TTUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000THO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nomaaes noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenue konyca
IUIOCKOCTBIO, MapasuIebHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
koHyc. M3o0paxeHue KOHyCOB

1 YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4n

HAa JIOKAa3aTEIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUYCHUN LWJIMHIPA,
KOHYca.

[Tpuknagabie 331291, CBA3aHHBIC

C IIUJTHHIPOM.

Cdepa u map.

ITepeceuenue cdepsl u mapa

¢ IiockocThio. Kacanue mapa

U cepbl I0CKOCTHI0. By

1 n300pakeHue mapa.

YpaBuenue chepsl. [Lnomans cheps
Y €€ YacTeHu.

Cummetpus cepsl U mapa.

MOJTyYeHUS IUIHHIPHUUECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh LUIUHAP U €70 CEYEHUS
IUIOCKOCTBIO.

CB000OIHO OTIEpUPOBATH TOHITUIMH:
KOHHYECKasl IOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.

N3y4arh criocoObl MosrydyeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €ro CeYeHUs
IUIOCKOCTBIO, TPOXOAILEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BriBoauTh hOpMyITBI 7151 BEIYKMCICHHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpAIlCHHUS.

Pemats crepeomeTpudeckue 3a1au,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
HaX0KJICHUEM ILIOIIaa OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, IOCTPOCHUEM
CEYCHHUM.

Hcnonb30BaTh npu pelieHuy 3a1a4
IUTAaHUMETPUYECKUE PaKThl U METOIBI.
CpaBHUBAThH U aHATTM3UPOBATH
YTBEPKACHUS C LENbIO BISBICHUS
JIOTMYECKH KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknanHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHBIC
MOJ00USL.

Pa3nuynbple KOMOMHAIIUH TET
BpaIleHUs] © MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaICHUSDY

Y HEKOPPEKTHBIX PacCyKJACHUM.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyalllH, CBA3aHHbBIE C KOHYCOM

U TUAJTUHPOM.

HccnenoBars NOCTpOCHHBIE MOJIEIIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (PaKThl U METObI
MJIAHUMETPUH, PETICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
chepa u map, HeHTp, paanyc, AMaMeTp
cepsl u mapa.

HccnenoBaTh B3aMMHOE paCIOIOKEHNE
chepbl U TIIOCKOCTH.

PopMyIMpOBaTH ONPEAEICHUE
KacaTeJbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauts hopmyity 1Sl BEIYUCICHUS
iomaaun cepsl uepes3 paanyc chepsl.
Pemrats cTepeomeTpuueckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM IIIOIIaIu chEephl U e
yacTel, MOCTPOCHUEM CeUeHUN cepbl
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Y 11apa.
AHanu3upoBaTh U MOJICTUPOBATD

Ha SI3bIKE TEOMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C I11apOM

u cepoi.

Pemiats npocTeie 3a1a4n, B KOTOPBIX
burypupyroT KOMOMHAIIMH TEJl
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpUYECKre PaKkThl U METO/BI.
Pemats cTepeomeTpuueckue 3agaud,
CBSI3aHHBIC C TEJIaMU BpalllCHUs,
IIOCTPOCHHUEM CEYEHUM TEJI BPALLICHNUS,
C KOMOMHAITUSIMU TEJI BpAILICHUS

Y MHOTOTPaHHHKOB.

[TpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JI0KAa3aTeIbHbIE PAaCCyXICHUS

MIPU PEIICHUU T€OMETPUUECKUX 3a/1a,
CBSI3aHHBIX C TIEPICHAUKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYyaIlUH, CBSI3aHHBIE C
MHOTOTPaHHUKAMH.

HccenenoBars MOCTPOEHHBIE MOAECIIH,
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B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O6beMm muuHapa. Teopema

00 00beMe MPSMOTo IUITUHIPA.
[Tmomaay 60KOBOM M TOJIHOK
MOBEPXHOCTH ITUIHMHAPA.
Brruuciaenne o0eMOB Tel

C TIOMOIIBIO OTIPEICIICHHOTO
unTerpana. OobeM KoHyca.
[Imomnaan O0OKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuUecKHEe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
IAJIUHIpa, KOHYyCa.

[Tpukmagaeie 3amaun o Teme «O0BeMbI
Y TTOIAM IOBEPXHOCTEHN TEIL.
OO6beM mapa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepsl.

CrepeoMeTpUyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUYHCICHHEM 00BEMOB
rapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[IpuknagHeie 381241 110 TEME
«O0BeMBI TEID», CBI3aHHBIC

CB0OOHO OMEPUPOBATH MOHITHSIMHU:
00beM Tena, TIIOoIIAlb MOBEPXHOCTH.
®opMyIHpPOBaTH OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3bpIBaTh TEOpEMBbI: 00 00BEME
IUIMHIpa; 00 00BbeMe KOoHycA.
BriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 337124
Ha IOCTPOEHUE LUPKYJIEM U JIUHENKOM,
0 KJIACCUYECKUX HEPA3pPEIIUMBbIX
3a/1a4yax.

CB0OOHO OTIEPUPOBATH TOHITHUSIMHU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMEeHTa, OCHOBAHHE U BbICOTA
1apOBOTO CJIOSL.

BriBoguTh GOpMYIIBI TSI HAXOXKIACHUS
00bEMOB I1APOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, IJIOMAAH CHEPHI.
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¢ 00bEMOM I1apa U TUIOMIA/IbI0 ChHEpHI.
CoOTHOIIECHUS MEXY TUTOIIAIIMU
HOBepXHOCTEH 1 00beMaMU MTOT0OHBIX
TeJl.

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6beMa npu mog0omu.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHMEM O0BEMOB
TEJ U TUIOMIAIeH TTIOBEPXHOCTEM

JlokaspIBaTh TEOpeMy 00 0ObeMe Imapa.
Pemats cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM II1apa, MapOBOTO
CETMEHTA, IapOBOT0 CEKTOPA,

TUTOIIA B0 CEPHI.

CpaBHHBAThH U aHATM3UPOBATH
YTBEPKICHUS C IIEITBIO BBISBICHUS
JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmu3upoBaTh U MOJIEIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYalliU, CBI3aHHbBIE C 00bEMOM
apa, mapoBOro CETMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB0OOAHO ONIEPUPOBATH OHITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Boraucisate 00beMblI TEI C TOMOIIIBIO
OTIpEICTICHHOTO HHTETpaIa.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXKTY
TUIOLIASIMU TIOBEPXHOCTEN

U 00beMaMH MOJAOOHBIX TE.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKIACHUS

IIPY PEIICHUN TEOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C BBIUHCIICHHEM 00bEMOB
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TCJI C IOMOIIBIO OIIPCACIICHHOTO
HHTCI'paJid, HAXOXKICHUCM
COOTHOICHUA MCIKAY ITUIOIIAIAMHA
HOBerHOCTCﬁ 1 00beMaMH HOI[O6HBIX
TCII.

AHaJ'II/ISI/IpOBaTB U MOACIINPOBATH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyallur, CBA3aHHBIC C o0beMaMH

" ITIOBCPXHOCTAMMU TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHUC
IrCOMCTPHUUCCKUX BCIININH

JBrmKeHUs

JIBU>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. [[BrxeHus

U paBeHCTBO puryp. OOume cBoiicTBa
NIBIDKEHUM. Buapl 1BMKEeHU:
napajuiesIbHbINA EPEHOC, IIEHTpaTbHAas
CUMMETpHUS, 3€pKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas

u chepa Ditnepa.

['eomeTpuueckue 3amauun

Ha MPUMEHEHUE IBUKCHUS

CB00OOHO ONIEpUPOBATH TOHITUSIMHU:
0TOOpaXkeHHe MPOCTPAHCTBA Ha ceOs,
JBUKCHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasI, OCeBas M 3epKallbHas
CUMMETPUH, TapAIJIEIbHBIN MEPEHOC;
PaBEHCTBO U mogo0ue Quryp.
JlokasbIBaTh YTBEPXKIICHUS O TOM, YTO
IIEHTPaJIbHASI, OCEBas U 3epKaTbHAS
CUMMETPHUH, [apajuIeIIbHbIN IIEPEHOC
SIBJISIFOTCSL JIBUYKEHUSIMU.

BoinonHsATes npeoOpa3oBaHus HOJ00HS.
OnepupoBaTh MOHATHSIMH: TIPSIMast

u cdepa Dinepa.

Pemats reomerpuueckue 3a1a4uu
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C MCII0Jb30BaHUEM JBIKCHUH.
Hcnonbs30BaTh Ipu peLICHUN 3a1a4
JBUKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 0600IICHNE
U CHCTEMaTHU3anns 3HaHUHU

17

O6o6aroree MOBTOPEHUE MOHATHI
¥ METOJIOB Kypca T€OMETPUHU

10-11 knaccoB, cucTeMaTHU3aIus
3HAHUM.

Hcropwus pa3BUTHS CTEPEOMETPUH KaK
HAyKH M €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOIOTHIMA

Pemate cTepeoMeTpuiecKkue 3aaadu
Ha JI0Ka3aTeIbLCTBO MaTeMaTHYECKUX
OTHOIIICHUM, HAXOXKICHHUE
reOMETPUICCKUX BEITUYMH (IJIMH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonws30Bath Npu pellieHUU
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYECKUEe (PaKThl 1 METO/IBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0Ka3aTeIbHbIC PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX

Y TJIAHUMETPUYECKUX 3a]1a4.
CpaBHMBATh U aHAIU3UPOBATH
peabHbIe CUTYallUU U BBISIBISATH
BO3MOYKHOCTh €€ MOJACITUPOBAHUS

Ha SI3bIKE TEOMETPHUH.
MogenupoBaTh peanbHy0 CUTYaLUI0
Ha SI3bIKE TEOMETPUM U UCCIIeI0BaTh
MIOCTPOCHHBIE MOJICIIH, B TOM YHUCJIE
U C UCIIOJIb30BaHUEM armnapara
anreopshl.
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Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl [IPU PELICHUH 3a/1a4.
[Tony4aTs IpeAcTaBICHUE O TEOMETPUHU
KaK O pa3BUBAIOILEHCS HAyKeE,
UCCIIEAYIOLIEN OKPYKAOIIUU MUD,
CBSI3aHHOM C pealbHbIMU O0BEKTaMH,
IIOMOTAIOIIEN PENIUTD PEATIbHBIE
YKU3HEHHBIC CUTYALIMH O POJIU
CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTUKA»

IHHOACHUTEJBHASA 3AIINCKA

VYyebnniii kypc «BeposSiTHOCT M CTATUCTHKa» YIIIyOJIEHHOTO YpPOBHSI SIBJISIETCS
POJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca yriyOJIEHHOTO ypOBHS
HA YpPOBHE CpeAHero oOmiero oOpa3oBaHUs. YUeOHBIM Kypc MpeaHa3HayeH
st popMupoBaHUS Y 0OYYArONTUXCS CTATHCTHYECKOW KYJIBTYPhl M MIOHUMAHUS POJIU
TEOPUU BEPOSITHOCTEN KaK MAaTEMATHYECKOTO MHCTPYMEHTA U1l M3YUYCHUS CIIy4alHBIX
COOBITUM, BEIMUYUH U TpoleccoB. [Ipu u3ydeHnn Kypca oOoramaroTcsi MpeCTaBICHUs
00yyJaromuXxcsi 0 METOAaX UCCIAEAOBAHUS U3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAHUE
3HAYUMOCTH U OOIIHOCTM MAaTeMAaTHYECKHX METOJOB MO3HAHUS KaK HEOThEeMJIEMOM
4aCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYUYHOT'0O MUPOBO33PEHHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIE€HO Ha 3aKpEIUICHWE 3HAHWUM, MOJTYYSHHBIX
Npy U3YYEHHH Kypca Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U Ha pPa3BUTHE
MPEJCTABICHUN O CIIy4alHBIX BEJIWYMHAX U B3aUMOCBS3SX MEXKIY HUMHU HAa Ba)KHBIX
MPUMEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI HU3 OKpyKarolero mupa. B pesynbraTe
y oOydaromuxcs JOJDKHO  c(OpMHUPOBAThCS — MPEACTaBICHHME O  Hauboliee
YIOTPEOUTENBHBIX U OOIIMX MAaTEeMaTUUYECKUX MOJIEIAX, UCIOIB3YEMbIX /IS OMUCAHUS
AHTPOIIOMETPUUECKHUX U JeMOorpadUyeCKUX BEJIMYHUH, TOTPEITHOCTEN B pa3IuyHbIe PoJia
U3MEPEHUAX, JUIMTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MAaCCOBBIX SIBJICHUI U MPOIIECCOB B 001IeCTBE. YUEOHBIN KypC SBISETCS
0azoif i1 OCBOEHUS BEPOSITHOCTHO-CTATUCTHUUYECKUX METOJIOB, HEOOXOIUMBIX
CIeHHUAIUCTAaM HE TOJbKO HWHXKEHEPHBIX CIEIHUATbHOCTEH, HO TaKXKe COIUAbHBIX
U TICUXOJIOTUYECKHUX, MMOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIILHON
Mepe UCIOJIB3YIOT anmnapar aHajin3a O00JbIIUX AaHHBIX. [[eHTpanbHyI0 4acTh yueOHOro
Kypca 3aHMMaeT OOCYXJCHHE 3aKOHa OOJIBIIHMX 4YHceld — (yHIAMEHTAJbHOI'O 3aKOHA
MPUPOIBI, UMEIOIIETO MAaTEMAaTHIECKYIO (hOpMaITU3AITHIO.

B cootBeTcTBUM ¢ YyKa3aHHBIMU 1EJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCT U CTAaTUCTHKA» Ha YINIYOJIEHHOM YpPOBHE BBIJICICHBI OCHOBHBIC
conepxkatenbHble JTUHUU: «CiydaiiHbie COOBITHS W BeposiTHOCTH» H «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsI TIOJTHOIIEHHOTO OCBOCHHUS MaTepHuaia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTHYECKUX yUYEOHBIX KYpPCOB.

Conepxxanne nuHun «CrydailHble COOBITHS W BEPOSATHOCTH» CIIY)KUT OCHOBOM
i GOpMHUpPOBAHUSL TPEACTABICHUNA O pacHpeieieHUH BEPOSITHOCTEH MEXITy
3HAUYCHUSIMU CJIIYYaWHBIX BEJIWYMH. BakHyr0 4acTb B 3TOM COAEPHKATEIBLHOU JIMHUU
3aHUMAET U3yYeHHUE TEOMETPUIECKOTO M OMHOMHUAIBHOTO pacipeieIeHui 1 3HAKOMCTBO
C UX HEMPEPHIBHBIMU aHAJIOTaMH — IMOKA3aTEeJIbHBIM U HOPMAJIbHBIM pacrpe/ieICHUsIMU.
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Tewmsl, CBSI3aHHBIE  C  HENPEpPBIBHBIMH  CIyYalHBIMH  BEJIMYMHAMHU
U pacrpeie]ICHUsMH, aKIICHTUPYIOT BHUMaHUE 00Yy4alOIUXCsl Ha OMMCAaHUU U N3YUYEHUH
CIly4ailHBIX SIBJICHUI C TOMOINBIO HEMpephIBHBIX (yHKIMI. OCHOBHOE BHHMMAaHUE
yIeNAeTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY pacipeesICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMHUTEIBHOE U3YUCHUE CBSI3U MEXKITY
CllydyailHBIMH BETMYMHAMH W OIHUCAHHWE 3TOW CBSA3M C IOMOIIBIO KOX(PQHUIMEHTa
KOPPEISIMH U €r0 BEIOOPOYHOT0 aHaJIora. DTH AJIEMEHTHI COJIEPKaHMsI Pa3BUBAIOT TEMY
«JlnarpaMMbl paccerBaHHS», U3YUYESHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIUPAIOTCS Ha CBEJCHUS U3 KypCOB ajIreOpbl U T€OMETPHH.

Eme oaun s1eMeHT copaepikaHus, KOTOPBIN MpeanaraeTcsi Ha 03HAKOMHUTEIIbHOM
YPOBHE — IMOCIEA0BATEIbHOCTh CIIy4alHBIX HE3aBUCHMBIX COOBITHI, HACTYHAIOIINX
B eauHHIy BpeMeHH. O3HaKOMJICHHE C pPacIpeleIeHUeM BEpOSTHOCTEH KOJIMYecTBa
TaKUX COOBITHI HOCUT Pa3BHBAIOIINI XapaKTep W SBISIETCS aKTyaJbHBIM IS OyayIInuX
aOUTYpHUEHTOB,  TOCTYNAIOMIMX Ha  y4eOHbIe  CHEIHMAIbHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMU HayKaMHU, ICUXOJIOTHUEH U yIIPaBICHUEM.

OOmiee 4YHMCIIO YacoB, PEKOMEHIOBAHHBIX IS HW3y4eHHUs Yy4eOHOTro Kypca
«BeposTHOCTh M CTaTHCTHKa» Ha YIIIyOJieHHOM ypoBHe, — 68 wacoB: B 10 kmacce —
34 yaca (1 gac B Hegenmo), B 11 knacce — 34 yaca (1 yac B Hezeno).

COILEPXAHUE OBYYEHUA
10 KITACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepinHbL. ['padsl Ha TTOCcKOCTH. JlepeBbsi.

CaydaiiHble 3KCIIEpUMEHTHI (OIBIThI) U CTy4YalHbIE COOBITHA. DIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTh YAaCTOTBI U BEPOATHOCTU
coObIThii. Ciy4yaitHbi€ OMBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepauun HajJ COOBITUAMU: TepeceueHHue, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHasE BEPOSITHOCTb.  YMHOXXEHHE BEpPOATHOCTEH. JlepeBO  CiaydamHOro
skcriepumenTa. dopmyna mnosHOUW BeposTHOocTH. Popmyna baneca. HeszaBucumeblie
COOBITHSI.

bunapHbIil cnydaiiHblii ONBIT (MCOBITAHWE), ycnex W Heynauda. HezaBucumele
ucnbiTanus. Cepus HE3aBUCHUMBIX HCIBITAaHUW N0 TiepBoro ycrexa. llepecraHoBku
u (daktopuan. Uucno coueranuit. Tpeyronpuuk [lackans. ®opmyna 6mHoMa HeroToHa.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepuynmu. CiyyaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnasg BenuuuHa. Pactipenenenue BeposiTHOCTeN. JlnarpaMma pacrpeaeneHusl.
Onepauun Haja clly4ailHBIMU BelMuMHaMu. buHapHas ciydaitHas BenuurHa. [Ipumepsl
pacrpeziesieHuH, B TOM YHCIIe T€OMETPUIECKOe U OMHOMHAIIBHOE.

CoBMecTHOE pacnpeaeneHue IByX ClIy4ailHbIX BeIMUrUH. He3aBucumele ciayyaiiHble
BEJIMYUHBI.
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MaremaTudeckoe OXKWJaHUE CIIydyalHOW BeNMWYMHBI (pacupenenenus). [Ipumepsr
MIPUMEHEHUsI MAaTEMaTUYECKOTO OXUAaHUsS (CTpaxoBaHMe, JoTepes). MareMaTnyeckoe
OXKHJlaHWE OWHApHOM CIIy4allHOW BeNWYMHBI. MaTeMaTH4YecKOe OXUAAHUE CYMMBbI
CJIy4allHbIX BEJIMUMH. MaTeMaTn4ecKkoe 0KUJaHuEe TeOMETPHUECKOr0 M OMHOMHAIBHOTO
pacrpeIeICHUN.

Jlucnepcust U CTaHIAPTHOE OTKJIIOHEHUE CIy4yalHOW BEJIMYUHBI (pacrpeiesieHus ).
Hucnepcust OMHAapHOM  CIlydailHOW  BENWYMHBL. ~ MaTeMaTH4yecKkoe  OKHUJaHUE
POU3BENCHUS U JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIy4allHbIX Beau4uH. [{ucnepcus
U CTaHJapTHOE OTKJIOHEHHE OWHOMHAJIBHOTO  pacnpenenenus. Jucnepcus
Y CTaHJIAPTHOE OTKIIOHEHNE F€OMETPUUYECKOIO PACTIPEICIICHHUS]. .

11 KJIACC

HepapenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema beprymim. 3akon
0osbIIKX yncen. BeiOopouHblil MeToa uccienoBaHuil. BeiOOpouHbIe XapaKTEpUCTUKH.
OueHnBaHKMe BEPOSITHOCTU COOBITHS IO BEHIOOPOUYHBIM JTaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  ciydaiiHble  BennuuHBL.  [Ipumepsl. @yHKOHMS  IUIOTHOCTH
BEPOSATHOCTH pacupeacsieHus. PaBHOMEpHOE pacnpenesieHue U €ero CBOMCTBA. 3aJayd,
IIPUBOJISIIINE K IOKA3aTEIBbHOMY PaCIpEACIICHUIO. 3a/1a4y, IPUBOASIINAE K HOPMAIbHOMY
pacrtpeneneHuo. OyHKIMUA UIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIIPEIEICHNs,
(GyHKIUS IIOTHOCTU BEPOSITHOCTU HOPMaJIbHOIO pacnpeneneHus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIBHOTO PACIPEIECICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3a1auu, MPUBOASIIUE
K pacnpenenenunto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoapduiueHT nmuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BENWYUH. BBIOOPOUHBIN KOAP(ULIHMEHT KOPPESLHHU.
Paznmuune mexny JIMHEMHOW CBSI3bIO M NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiaacca oOydaronuiics HayqYuTCs:

K koniy 10 kiacca obyvaroniuiics HayqYuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: Tpad, MIoCKui rpad, cBs3HBIN Tpad, MyThH
B rpade, 1eMnb, UK, IePEBO, CTENEHb BEPIIHHBI, JEPEBO CIIYYaHHOTO SKCIIEPUMEHTA,

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4aliHOE COOBITHE (DJIEMEHTApHBIA HCXOJ) CIy4aiHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh W (QOPMYJTUPOBATH COOBITHSA: TEpecedeHrue, OOBEAMHEHUE TaHHBIX
cOOBITHH, COOBITHE, TTPOTUBOIIOJIOKHOE JAHHOMY, UCIIOJIL30BATh JAHAarpaMMbl Jijepa,

72



denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOJeHHBIH ypOBCHB)

KOOPAMHATHYIO MPSMYIO JUIsl pElIeHHs 3a]ad, IO0Jb30BaThCS (OPMYJION CIOKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIy4YailHbIX COOBITHI;

OIEpUpOBaTh IOHATHSAMHU: YCIOBHAsl BEPOATHOCTb, YMHOYKEHHE BEPOSATHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYaWHOI'O IKCIIEPUMEHTA, HaXOAUTh BEPOSATHOCTH
COOBITUI C TOMOIUIBIO MpaBUjIa YMHOXKEHHS, JIEPEBA CIy4aillHOTO OMBITA, UCIIOJIb30BATh
dbopMyny monHOM BeposiTHOCTH, GopMyiny baiieca mpu pelieHuH 3aaad, ONPEAesiTh
HE3aBHCUMOCTH COOBITHI 1O (hOpMyJie U MO OPTaHU3AIMH CITYyYailHOTO SKCIIEPHUMEHTA;

MPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYIIBI TSl TIEPEUUCIICHHS AJIEMEHTOB
MHOJKECTB, AJIEMEHTAPHBIX COOBITUH CIIy4ailHOTO OIbITa, PEUICHHs 3a7ad M0 TEOPHH
BEPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHIMHU: OMHAPHBIN CITy4alHBIA OMBIT (UCIIBITAHUE),
yCIIEX M Hey/1a4d, HE3aBUCUMBIE UCIIBITAHUS, CEpUsl UCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEpUU HCIBITAHUN 1O MEPBOrO YCIeXa, B CEpUU UCHBITaHWN bepHyim,
B OIBITE, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: CIy4dallHas BeEJIMYMHA, paclpeiesIeHue
BEPOATHOCTEM, JuarpamMma pacopeleieHus, OuHapHas CilydaiiHas BEJIMYMHA,
reOMEeTpUYECKOe, ONHOMUAIILHOE PACIIPEICIICHHE;

ONIEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPENICIICHAE ABYX CIIy4alHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOIO pACIpeAesieHUs] JBYX CIIy4allHbIX BEJIUYUH
IUIS. BBIZICJICHUS PACIIPEACIICHUS.

K koniy 11 kaacca oOyvaroniuiics HayquTCs:

BBIUHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHKU IO JAHHOW BBIOOPKE M OLICHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYMHOCTH  JaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OIIEHHBaTh BEPOSTHOCTH COOBITUH U TIPOBEPATH TMPOCTEHIIINE
CTaTUCTUYECKHUE THITOTE3bI, TI0JIb3YACh U3yUYEHHBIMU PACIPEICICHUSIMU;

NPUBOJUTH MPUMEPHI 3a/1ad, MPUBOIAIIMX K TOKA3aTEIIbHOMY pacIpeiesieHUIO,
3a/a4y, TMPUBOANIMX K HOPMaJIBHOMY pacrpeaeneHno. OnepupoBaTh MOHATHSIMH:
GyHKIMST TUIOTHOCTA BEPOSTHOCTH  IMOKA3aTEIBHOTO  pachpeneieHus, (yHKIHs
IJIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pachpeneieHus, QYHKIUS IUIOTHOCTH U
CBOMCTBAa HOPMAITLHOTO PACPEICIICHNUS;

onpenensaTh Kod(PPUIMEHT TUHEHHON KOppesiuu, BHIOOPOUYHBI KOAG OUIIMEHT
KOPPEISIUH.
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10 KJITIACC
Ha3zpanue OCHOBHBIE BUIBI JI€ITEILHOCTH
OcCHOBHOE coJIep/KaHue
pasnena (TeMbI) 00yJaromuXxcst

DneMeHThl Teopuu rpadoB

I'pad, cBsa3HBIN rpad), MpeaCTaBICHHE
3a/1a4M C MOMOIIbIO Tpada.

CreneHb (BaJICHTHOCTb) BEPLIUHBI.
I1yTs B rpade. Llenu u nuKIbL.
I'padbl Ha tockocTH. [lepeBo
CIIy4alHOTO JKCIIEpUMEHTA

[IpencraBisiTh OOBEKTHI U CBS3U
MEXKTy HUMH € TTOMOIIBI0 rpada,
HaXOJWTh ITyTH MEXKy BEPILIMHAMU
rpada.

Boiensarts B rpade 1enu v MUKJIbI.
CtpouTth 1epeBO MO ONMUCAHUIO
CIIyYaHOTO OTBITA, ONKUCHIBATH
CIy4aiiHbIe COOBITHS B TEPMHUHAX
JepeBa.

Pemats 3a1aun ¢ MOMOIIBIO

rpados

Ciy4aiiHbI€ OTIBITHI,
CITy4JaitHbIe COOBITHS
1 BEPOSITHOCTH COOBITHI

CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI)

U CITydaiiHbIe COOBITHS. DIeMEHTapHBIC
coObITHs (Mcxomabl). BepositHOCTB
cityvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

Briaensate u onuceiBaTh

CllydaiiHble COOBITHSA B CIIy4aitHOM
OTIBITE.

DopMyIMpOBaTH YCIOBHUS ITPOBEACHUSA
CJIy4alHOrO OIBITA.

HaxoauThk BeposITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOJAaMHU
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Onepanun

HaJl MHO>)KECTBaMH

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c1oBHAsI BEPOSATHOCTD.
HezaBucumeblie coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOW BEPOATHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIICHHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIBITE.
Pemars 3agauu, B TOM uncie

C UCTIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DeMeHTHI KOM6I/IHaTOpI/IKI/I

KoMOuHaTopHoe npaBuiio yMHOXKEHHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6uHoma HetoToHa

@opMyIHpPOBATH U TI0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITHI B CIIy4ailHOM
OTIBITE.

[Tonp3oBaThes Gopmyioit

Y TpeyroiabHUKoM Ilackans

JUTS OIPEJEIEHUS YUCIIA COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPAXKEHU
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnblTaHui. McnblTanus (uctipITaHue), ycrex U Heyjaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HesaBucrmeble UCIIBITaHMS. Pemrars 3a1aum Ha mouck

CrydaliHBIN BBIOOD Cepust HE3aBUCHUMBIX HCTIBITAHUIN BEPOSTHOCTEU COOBITUI B CEpUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHUM 10 IEPBOTO yCIIexa
HE3aBHCUMBIX UCIIBITAHUM bepHyiuu. U B CEpUsAX UCIIBITaHUM bepHyun,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TaKXXe B OIBITaxX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYJ, B TOM UUCIE B XOJI€
TaOIH1L IPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHIapPTHBIX (PyHKLIUN
City4aiiHbIE BEIMYUHBI 14 Cny4aiinas BenmmuuHa. Pacripenenenue OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
Cly4yaliHas BEIM4YnHA. [ 'eomeTprueckoe
pacn-peneneHue. bunoMmuaabHOE
pacnpeaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIM4MH. HezaBucumble
Ciy4aiiHble BeTnyuHbl. CBOMCTBA
MaTEMaTUYECKOTO OKHUIAHMUS.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacnpeneneHus, uarpaMma
pacnpeneseHusl.

HaxoauTs 3Hau€HUs CyMMBI

Y TIPOM3BEICHUS CITyYalHBIX BEJIHUMH.
Crtpouts OMHApHBIE pacTIpeieIeHUsS
110 OMMCAHUIO COOBITUN B CITy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reoMeTpUUecKoe U OMHOMHUATBHOE
pacnpenesneHus.

Pematp 3amaun Ha BEIYMCIICHHE
MaTEMaTHYECKOTO OXKUJAAHNUS.
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MaremaTuyeckoe OKuJ1anre OMHAPHOI

CIIyYalHOM BEJIMYUHBI.
MareMaTu4yeckoe 0KUJaHNE
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpeaenenui. Jucnepcus

Y CTaHJIaPTHOE OTKJIOHEHUE.
Jucnepcust OMHApHO CIlydailHOU
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MareMaTudyeckoe 0KUJaHUE
MPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIy4ailHbIX BEJIMYUH.
Jucnepcusi OMHOMUATEHOTO
pacrnpeieNieHus!.

[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE PACTIPEICIICHHUS.
N3y4dats cBOMCTBA MAaTEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ mnomMo1pro
V3YUYEHHBIX CBOWCTB.

[To uzydeHHpIM hopMysiaM HAXOAUTh
MaTeMaTUYECKHUE OKUTaHUs
CIIy4alHBIX BEJIMYUH, UMEIOIIUX
r€OMETPUYECKOE U ONHOMHUATBHOE
pacIpeeseHus

OcBauBath NOHATHS: AUCTIEPCHUSI,
CTaHJapTHOE OTKJIOHEHUE CITy4YalHOU
BEJINYMHBI.

Haxonuts nucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyeHusiM hopmyiaM HaXOAUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacrpeneneHus, B TOM YHACIIE B XO€E
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
HazBanue KonuuecTBo OcCHOBHBIE BU/IBI JEATETLHOCTH
OcHOBHOE coJIep>KaHHE
paznena (TeMbl) 4acoB 00yJaromnXCst
3aKoH OOBIIMX YHCET 5 HepasenctBo YeObrmeBa. Teopema Pa36upats 10Ka3aTenbCcTBa TEOPEM.

Yeonimena. Teopema bepnyiu.
3akoH O0oJibIIuX yKcesl. BeiOOpouHbIit
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIUII

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBAHUI, B TOM YHCJIE B XO/I€
MPaKTHIECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

I'enepasibHasi COBOKYITHOCTD

U cilyyaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMU XapaAKTEPUCTUKAMHU.
OueHka cpeTHero U TUCTIEPCUH
TE€HEPAIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTtepucTuk. OlleHBaHUE
BEPOSITHOCTEH COOBITHI TTO BEIOOPKE.
Cratuctuueckas runores3a. [ IpoBepka
MIPOCTEUIINX TUIIOTES C IIOMOIIBIO
CBOMCTB U3YYEHHBIX PACIPEIEIICHNN.
[IpakTrueckas padora

C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JIUII

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Brruucnsats BeIOOpOUYHBIE
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIIbHON COBOKYITHOCTH.
OcBanBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHnBaTh BEPOATHOCTH COOBITHI

Y TIPOBEPSITH TPOCTEUIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIC B X0JI¢ TIPAKTHIECCKOM
paboThl
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HenpepriBHbBIE CcllyyaliHbIe
BEJIMYUHBI (pacrpeieneHus),
NOKa3aTeJIbHOE

Y HOPMAJIbHOE
pacrpeneseHus

[Ipumepsl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIIUX K MOKA3aTEIbHOMY

Y K HOPMAJIbHOMY pacpeIeICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
@DyHKIUS MTIOTHOCTU BEPOSTHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTHCS MOHSITUSIMU:
HEIpEpBIBHAA ClTydaiiHas

BEJINYMHA, HEMIPEPBIBHOE
pacnpenenenue, GyHKIHUS MIIOTHOCTH
BEPOSATHOCTH.

HaxoauThk BeposSTHOCTH COOBITHIA
0 JAHHOW (PYHKIIMU TUIOTHOCTH.
3HAKOMUTBCS C TOHATHSIMU:
NIOKA3aTeJIbHOE pacIlpeieIICHuE,
HOPMAJIBHOE pacipeeIICHHE.
Briienars 1o onucaHuio ciiydaiiHble
BEJINYMHBI, PAaCIIPEACIICHHbIC

0 MOKA3aTeIbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOJIAIINX K MOKA3aTEIIbHOMY
pacrpeeneHuo U K HOpMaJIbHOMY
pacnpeeseHUI0

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OTUMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3agaun, mpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

BriaensaTe 1o onucaHuio CiIry4aiHOro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBs13b MEX 1y CITy4aliHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHSA: KOBapHUAIIHS,
BEJIMYUHAMHU BennunH. Koo duiment koppensiun. | Ko3pPUIUEHT KOPPEsLnu, TMHEHHAs
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCHUMOCTb.
BeIM4rH. Beioopounsiii koaddunreHT | OneHUBaTh XapaKTep CBI3H MEKIY
Koppensiuuu. Paznuuue mexmy CIIy4aliHBIMHU BEJIMYMHAMH, UCXOIS
JMHEWHOH CBS3bIO U IPUYUHHO- U3 TIPUPO/IbI IAHHBIX ¥ BBIYUCICHHBIX
CJIEICTBEHHOMU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonb3oBath quarpaMMbl
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX paccemBaHUsI A1 U300paKeHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb k03 duineHTs ocu
JIyarpamMmbl, B TOM YHCIIe
B XO/I€ ITPAKTUYECKOU
paboThl C MPUMEHEHUEM CTaHIapTHBIX
byHKIHHA
O060611eHNe 11 [IpeacraBieHne JaHHBIX C TOMOIIBIO [ToBTOPSITH N3Y4EHHOE U BHICTPANBATH

U CUCTEMATH3aIUs 3HAHUH

TaOJHI] ¥ TUarpaMm, OnucaTeIbHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C TpUMEHEHHEM (OPMYIT
U TpadTuecKuX METOI0B
(koopauHaTHAas psimasi, 1epeBo,

CHUCTEMY 3HAHUU
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nuarpaMmma Jusepa), cioydaiHble
BEJINYMHBI U PACIIPEACIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YallHOW BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP’KAHHUS IO MATEMATHKE

JU1a mpoBENEHNs €IMHOIO TOCYJapCTBEHHOIO HK3aMEHa 110 MaTeMaTHKe (naiee —
EI'D mno wmaremaTuke) WHCHONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTelbHOM MpOTrpaMMbl
CpeaHero o01ero 0opa3oBaHus U 3JIEMEHTOB COJIEP KAHUS.

IIpoBepsiembie Ha EI'D no MmaTemaTuke TpeGOBaHUSA K Pe3yJibTaTaM O0CBOCHUSA
OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMBbI CpeIHEro 0011ero 00pa3oBaAHUA

Kon ITpoBepsiembie TpeOOBaHHUS K MMPEIMETHBIM PE3YyJIbTaTaM OCBOCHHS
IIPOBEPSEMOTO OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOBaHUS 00pazoBaHUs

1 Brnanenne mMeromaMu 0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a]1a4;

yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIPENEICHUE,
aKcmoma, Teopema, CJIeICTBHEe, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBHBIE  (OPMYIHMPOBKH;  MNPUMEHITh WX,  yMEHHE
dopMynupoBaTb OOpaTHOE U MPOTUBOIOJOKHOE YTBEPXKICHUE,
OPUBOJUTH TPHUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BaTh METO
MaTeMaTH4eCKON UHAYKLINY; IPOBOUTD J0Ka3aTeJIbHbIe
paccyXJeHHs Tpd PpPEUIeHUH 3a/]ay, OLEHUBATh JIOTHMUYECKYIO
MPAaBUJIBHOCTh PACCYXACHUI;, YMEHHE ONEpUpPOBATh TOHATHSIMHU:
MHO’KECTBO, MOJAMHOXECTBO, ONEpaly HaJl MHOXKECTBAMH; YMEHUE
UCTIONb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisi ONHCAHUS
pealbHBIX MPOLIECCOB U SBJICHUH U MPHU PELEHUU 3a]a4, B TOM YHUCIIE
U3 JPYTUX Y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, cBs3HbIA rpad, IepeBo, LMKI, I'pad Ha TMIOCKOCTH; YMEHUE
3alaBaTh ¥ OMHUCHIBaTh  rpadbl  pa3IU4YHBIMH  CIOCOOaMU;
MCTIONIb30BaTh Tpadbl P PEIICHUN 33129

2 YMeHHe onepupoBaTh MOHATUSAMHA: HATYPAIBHOE YUCIIO, LIEJIOE YUCIIO,
CTENEHb C LEJNBbIM ITOKa3aTelIeM, KOPEHb HATypaJbHOM CTENEHH,
CTENEHb C PALIMOHAIBHBIM [TOKA3aTENIEM, CTENEHD C ACHCTBUTEIBHBIM
nokasareneM, JorapupmM 4Yucia, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOIYJIIO, PalMOHAIBHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO, MHOXKECTBA  HATypaJbHBIX, LEJBIX,
pPaMOHAIIBHBIX, JIEUCTBUTENIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh
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IpU3HAKU JETMMOCTH, HAUMEHBIINNA OOIINI AETUTENIb U HAaUMEHbIIIEe
o01iee kpaTHOe, alropuT™ EBKiIMJa py pelieHny 3a1a4; 3HAKOMCTBO
C Ppa3NUYHBIMHM MO3ULUOHHBIMM CUCTEMAaMHM CUYHCIICHHS; YMEHHUE
BBITIOJHATH BBIYMCIICHUE 3HAYEHUN W mpeoOpa3oBaHUs BBIPAKEHUN
CO CTemeHAMH U Jjorapudmamu, mnpeoOpa3zoBaHUs JIpPOOHO-
pAllMOHAJIBHBIX BBIPAXEHUW; YMEHHE OIEPUPOBATH ITOHATHUIMMU:
IIOCJIEI0BATEIbHOCTD, apu(pMeTHIECKas MPOrpeccus, TeoMeTpudIecKas
nporpeccusi, 0ECKOHEYHO yOBIBAIOIIAsl reOMETpUIEcKasl IIPOrpeccus;
YMEHHUE 3a[aBaTb IIOCJIEI0BATEILHOCTH, B TOM YHCIE C IOMOUIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME  ONEpUPOBATH  MOHATUSIMHU:
KOMIUIEKCHOE YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHUCIa, MOIYJIb
U apryMEHT KOMIUIEKCHOrO 4ucia, (opMa 3alucu KOMIUIEKCHBIX
yucen (reoMeTpuyueckasi, TPUrOHOMETpUYecKas U anreOpanyeckas);
YMETh MPOU3BOAUTH APUPMETHUECKUE ACUCTBUS C KOMILIEKCHBIMU
YUCJIaMU; IPUBOJUTH IPUMEPHI UCII0JIB30BAHUS KOMIUIEKCHBIX YHCEIT,
ONEPUPOBATH MOHATHAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeNb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACIIUTEIISA

YMeHue ornepupoBaTh MOHATUSIMU: PALMOHAIBHBIC, HPPAIlUOHAIBHBIE,
MoKa3aTelIbHbIe, CTETICHHBIE, JJOrapu(pMUUYECKUE, TPUTOHOMETPUUECKHE
YpPaBHECHUSI M HEPABEHCTBA, WX CHUCTEMbI; YMEHHUE ONEPUPOBATH
MOHSATUSMHU: TOXKICCTBO, TOKIECTBEHHOE ITpeoOpa3oBaHKe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMA YPABHEHHII M HEPABEHCTB, PABHOCWUIIBHOCTH
YpPaBHCHUI, HEPABEHCTB W CHUCTEM; YMEHHUE pENIaTh YpPaBHCHUS,
HEPABEHCTBA U CUCTEMBI C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIAThH
YpPaBHCHUSI, HEPABEHCTBA M CHUCTEMBI C IIApAMETPOM; IPUMEHSTH
YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI JIJI PEIICHUS MATEMATHUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 00acTell HAYKU U pealibHON KU3HU

YMeHue omnepupoBaTh MOHATHIMU: (YHKIMSA, YETHOCTh (YHKIIUH,
MEPUOTINIHOCTD (PYHKITUH, OTPAaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTD
byHKIUHA, DJKCTpeMyM (YHKIIMM, HauOoJblllee W HaUMEHBIIEe
3HaueHUS (YHKIMM Ha TPOMEXKYTKE, HENpephiBHAS (QYHKINSA,
acuMnTOThl rpaduka (yHKIHH, TIEepBas U BTOpas IPOU3BOIHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKH CMBICT TPOW3BOJIHOM,
nepBooOpa3Has, OINPEACICHHBI HWHTETpal; YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIMH; YMEHUE BBIUMCISATH MPOU3BOJHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO W KOMITO3HUIINH (PYHKITUH, HAXOIUTh
ypaBHEHHUE KacaTelbHOW K Tpaduky (yHKIMH; yYMEHHE HaXOIUTh
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIIMW; YMEHHE HCIOJIb30BaTh
MIPOU3BOJHYIO JUTSI MCCACAOBaHUS (PYHKITMH, HAXOAUTHh HAHOOJBIITNE
Y HaWMEHbIIHNE 3Ha4YeHUs (DYHKIIMA; CTPOUTHh TpaKu MHOTOUJICHOB
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C MCIIOJIb30BAHUEM alNMapaTra MaTEMATUYECKOTO aHAIN3A; IPUMEHSTh
MIPOU3BOIHYIO JIS HaX 0K JICHUS HAWJTYYIIEro pelIeHus
B NOPUKIAJHBIX, B TOM YHCJIE COUAAIBHO-DKOHOMUYECKUX
u (U3MYECKUX 3aadax; HAXOAWTh IUIOMAAN W OOBEMBI GUTYP
C TOMOIIBID HHTETrpaja; MNPUBOAUTH IPUMEPHl MATEMATHYECKOIO
MOJEIIUPOBAHUS C TIOMOIIEI0 TU(DPEpEeHITNATEHBIX YPaBHEHUN

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKIMSA, KOMIO3ULIMS YHKIUH, TuHEHas QyHKIUS, KBaApaTUyHas
(GyHKIUMS,  pauuMoHanbHas  (QYHKUMs,  CcTelneHHas  (QyHKUus,
TPUTOHOMETpUUYECKUe (PyHKIHUU, OOpaTHBIE TPUTOHOMETPUUYECKUE
byHKIIMKM, TOKa3aTenbHas W Jorapudmuueckas (yHKIUH; YMEHHE
CTPOUTH IpapMKN U3YUYEHHBIX (DYHKINMH, BBIIOIHATH MPeoOpa3oBaHuUs
rpauKoB PyHKIUH, UCTIONB30BATh rpaUKH ISl ©U3YUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEMN, IPU PELICHUH 33/1a4 U3 IPYTUX yUeOHBIX PEAMETOB
W 3a7a4 U3 peajbHOW KU3HU; BBIpAXKaTh (HOpMyJIaMU 3aBUCHUMOCTH
MEXIy BEIMUYMHAMH; UCIOIB30BaTh CBOMCTBA M rpaduku (QyHKIUN
JUI pelIeHUs] YpaBHEHMM, HEpaBEHCTB M 3a7ad C IapamMeTpamuy;
n300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA pPEIICHUMN
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3a/layd Pa3HbIX THUIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJM M YacTH, HAa JBWKEHHUE, pabdOTy, CTOMMOCThb
TOBapOB U yCIIYT, HAJIOTH, 33/1a4d U3 00JIACTH YIPaBJIEHUS JTUYHBIMU
U CeMEWHbIMU (PHMHAHCAMM); COCTaBIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA MW HX CHCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATH
MOJIy4YEHHOE pEIICHUE U OLCHUBATh NMPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBIE CUTYAIlMM Ha SI3bIKE MATEMATHKU;
COCTAaBIISATb BBIPAKECHMs, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBbI
[0 YCIOBHUIO  3aJa4M, MCCIEAOBATb IIOCTPOCHHBIE  MOJCIIH
C  WCHOJB30BAaHMEM  ammapara aiareopbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT

YMeHue onepupoBarth IMOHATUSMU: CpeAHee apudMeTuyeckoe,
MeJuaHa, HauOoJblIee 1 HAUMEHBIIEE 3HaYEHUs1, pa3Max, JAUCIepCus,
CTaHJIaPTHOE OTKJIOHEHHE YHCJIOBOrO Ha0Opa; yMEHHE H3BJICKaTh,
MHTEPHPETUPOBATh HMH(POpPMALIMIO, TPEACTABICHHYIO B TaOIMIax,
Ha JuarpaMmax, rpaukax, OTPa’KaIIIyl0 CBOMCTBA pealbHBIX
IPOLECCOB U SIBJICHUH; MPEACTaBIATh WH(POPMALUIO C MOMOUIBIO
TaOJNHI] U JAUarpamMM; UCCIEN0BATh CTATUCTUYECKHE JAHHbIC, B TOM
YHuCclie C TPUMEHEHUEM TIpaUuuecKux METOJNOB U DIEKTPOHHBIX
CpeACTB; TIpaUYecKd HCCIENOBATh COBMECTHbIE HAOJIOJEHUS
C IIOMOILBIO IarpaMm pacCEeUuBaHUs U JIMHENHOU pPErpeccuu
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YMeHue onepupoBaTh IMOHATUSIMU: CIyYAWHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTHh CIYYAHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C WCIOJIb30BAaHUEM TpadUIeCKUX METOJO0B; IPUMEHSTh
GbopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJHOMN
BeposiTHOCcTH, dopmyny bepuymnu, komOuHATOpHBIE — (HAKTHI
U (popMyJIBI; OIICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH; YMEHHUE
ONEPUPOBATH IOHATUSAMM: CIIydyalHash BEJIMYWHA, PACHPEACICHUE
BEPOSITHOCTEM, MaTeMaTH4YECKOE 0’KHJIaHUE, TUCIIEPCHUS
U CTaHJAApTHOE OTKJIOHEHUE CIy4yalHOW BEJIMYMHBI, (PYHKIUU
pacrpelieieHdss W IUIOTHOCTA PAaBHOMEPHOTO, IOKa3aTEIbHOTO
M HOPMAJIBHOTO PACHPEAECICHUN; YMEHHE HCIIOJb30BATh CBOWMCTBA
W3YUYECHHBIX PpAaCHpeleNiCHu Uil PElIEHHs] 3a/Jad; 3HAKOMCTBO
C TOHSATUSIMU: 3aKOH OOJBIIMX YHCETI, METOJAbl BBIOOPOUYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX U OOIIECCTBEHHBIX SIBJICHUSX, YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COYETAaHWM, YHCIO TIEPEeCTaHOBOK; OwHOM HplOoTOHA; yMeHUe
MPUMEHSATh KOMOMHATOpHBIE (PaKThl M PACCYKIEHUS JUIS PEIICHUS
3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; COCTaBJISATh
BEPOSITHOCTHYIO  MOJIEJIb W HWHTEPIPETUPOBATH  IMOJYYEHHBIN
pe3yJibTar

YMeHue onepupoBarh MOHATHSAMH: TOYKA, IpsAMAasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeIbBHOCTh U NEPIIEHAUKYIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI
MEXKy IPSAMBIMHU, YIOJI MEXKAY NMPSAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NPSAMBIMH, PACCTOSHUE MEXKIAY IUIOCKOCTSMH; yMEHUE
UCIIOJIb30BaTh MPU PEIICHUH 3a/lady M3yYEHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MHpa;  CTPOUTh  MATEMATUYECKUE  MOJAEIA C  ITIOMOUIBIO
F€OMETPUYECKUX IOHATHM M BEJIWYWH, PELIATh CBS3aHHBIE C HHUMMU
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSIMH: TIOMATL GUTYPBI, 00BEM QUTYPHI,
MHOTOT'PaHHHK, IPaBUIIBHBIN MHOTOT'PaHHHK, CCUCHHE
MHOTOTpaHHHKA, Ky0, mapajjie/ienumne1, npru3Ma, nupamMuaa, Gurypa
¥ TIOBEPXHOCTh BpAIlEHUs, IWIMHJP, KOHYC, map, cdepa, Tionaib
chepbl, TUIOMEAAL TOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCa,
HUJUHIpa, o00BbeM Ky0a, MNpsSIMOYroJBHOTO TapajUieienunesa,
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nupamMuzibl, NpU3MBI, UWIMHApPA, KOHyca, Iapa, pa3BepTKa
MOBEPXHOCTH, CEUCHHUS KOHyCa M UWIWHJIpA, MNapajUleIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE Iapa, MIOCKOCTh, Kacawomascsa chepsl,
UWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUE MHOrOTpaHHUKA,
M300pakaTb MHOTOTPAHHUKH, (DUTYpPBI U TTIOBEPXHOCTH BpAILCHUS, UX
CEUYEHHUS, B TOM YHUCJIE C MOMOIIbIO AIEKTPOHHBIX CPEICTB; YMEHUE
MPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (HUTYp, CaMOCTOSITEIIHEHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
O0OOCHOBBIBaTh ~ WJIM  OIPOBEpraTh HUX; yMEHUE MPOBOJIUTH
Knaccudukanuio (GUryp TO Pa3IMYHBIM TPHU3HAKAM, BBITIOIHSTH
HEO0OXOMMBIC JOTIOTHUTEIIBHBIC TTOCTPOCHUS

11

YMeHue onepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPUS Ha IVIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJI00Ms, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrno3HaBaTh paBHBIE U MOI0OHBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCI0Ib30BaTh NT€OMETPUUECKIE OTHOILICHUS
IpU peUIeHUH 3ajay; HaXOJIUTh F€OMETPUUECKHE BEIUYUHBI (UIMHA,
yToJ, IIOmAaab, OObEM) MPHU PEIICHUH 3aJad U3 APYruX Y4eOHBIX
NpeIMETOB W W3  PEAIbHOM  KU3HU; YMEHHUE  BBIYHUCISATH
reOMEeTPHUECKHUE BEIMUMHBI (JTTMHA, YTOJ, TUIOIIa b, 00BEM, TIIOIAlb
MOBEPXHOCTH), MCHOIb3Yys] M3y4YECHHbIE (HOPMYJBI U METO/AbI, B TOM
yycie: IUIOW@Ab TOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYCa,
UWIMHApA, IUomans cdepbl; 00beM Kyba, MNpSIMOYTOIBHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpA, KOHYyca, Iapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB TTOI0OHBIX HUTYP

12

YMeHHe omnepupoBaTh MOHATHAMHU: TNPSAMOYIOJbHAas CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPJAUHATHI BEKTOpA, CyMMa
BEKTOPOB, MPOMU3BEICHUE BEKTOpa HAa YHCIO, Pa3jOKEHHE BEKTOpa
1o 6a3ucy, CKAIIPHOE MPOU3BEICHIE, BEKTOPHOE MPOU3BEACHHE, YT Ol
MEXIY BEKTOpaMHU; yMEHUe UCII0JIb30BaTh BEKTOPHBIH
Y KOOPAMHATHBIA METO JUIsl pEIICHUS] TeOMETPUUECKUX 3a]1ad U 3a/1a4
JIPYTUX Y4EOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOIALUIMNA METON JUIsl peUIeHUs 3aJlay;
IMOHMMAHWE 3HAYMMOCTH MATEMATHUKH B WU3YYCHUHU MPUPOJHBIX WU
OOILIECTBEHHBIX TMPOLECCOB U SBJICHUIN; YyMEHUE pacro3HaBATh
MPOSIBJICHUE 3aKOHOB MAaT€MaTHUKH B MCKYCCTBE, YMEHUE NPUBOIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCHUMCKOM W MHUPOBOU
MaTeMaTUYECKOW HAYKH
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IlepeyeHb 3J1eMEHTOB coAep:KaHusl, NpoBepsieMbIx Ha EI'D mo maremaTuke

Kon [TpoBepsiemMblii 371€MEHT COAECPKAHMUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnbie u nesnsie yncia. [Ipu3Haku 1eIMMOCTH HEIBIX YUCEIT
1.2 | Partmonanbubie yucia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIICHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apu(PMETUYECKUMU KOPHSMHU HATypaJIbHON CTENEHU
1.4 Crenenb c 1enbM nokasaresneMm. CTeneHsb ¢ palliOHaIbHBIM MOKa3aTeseM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. Jlecaruunblie U HaTypaibHbIC JOraprudMbI
1.7 HeiicTBuTenbHBIE YMCiIa. Apru(pMETHUECKHE ONEpalUU C JE€HCTBUTEIbHBIMU
yucnamu. [IpubnmkeHHble BBIYUCIEHUS, TIPaBUIa OKPYIJIEHUS, NPUKUAKA
Y OLICHKA Pe3yJIbTaTa BHIYMCIICHHUM
1.8 | [IpeoOpa3oBaHue BhIpAKCHHIA
1.9 KommuekcHble uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATBHBIE YPABHEHUS
2.2 NppaunonanbHble ypaBHEHUS
2.3 | TpuroHoMmeTpuyecKkre ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapu(pMUUECKIE YPaBHEHUS
2.5 Llenbie u 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 NppannonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHble U JOrapupMUIECKHE HEPABEHCTBA
2.8 TpuronoMeTpruuecKkue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTellb MaTPULIbI
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3 OyHKIMU U TpapUKu
3.1 OyHKIUA, cnocoObl 3amanus (QyHKIuU. ['pabuk QyHkuu. BzammHO
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN
3.2 OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTku 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHUHUMYMBl (QyHKiuu. HauOonbliee W HauMeHbllee
3HaYCeHHUE (DYHKIIMHM Ha MPOMEKYTKE
3.3 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, KX CBOMCTBA U rpaduKu
3.6 Touku pazpsiBa. AcUMNTOTH TpadgukoB GyHkiMA. CBoMCTBA (HYHKIIHIA,
HETPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUS MTOCIIEI0BATEIILHOCTEH
3.8 | Apudmernueckass u reoMmerpuueckas mporpeccur. Dopmyna CIOKHBIX
IIPOLICHTOB
4 Hauana maTematnueckoro ananmsa
4.1 [IpousBoanas pyHkuuu. [[pon3BogHbIE AeMEHTapHBIX (QYHKIUH
4.2 [IpumeneHnre MPOU3BOIHON K HMCCIENOBAaHUIO (YHKIIMA HA MOHOTOHHOCTB
U SKCcTpeMyMmbl. HaxoskneHne HaumOOJbIIEro W HAWMEHBIIEro 3HAYCHUS
(YyHKLIHUU Ha OTPE3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoOecTBa U JTIOTUKA
5.1 MHO»XeCcTBO, Onepaluy HaJl MHOKECTBaMH. J{narpaMmmsl Ditiiepa — BeHna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 | KomOunaropuka
7 ['eomerpus
7.1 @urypsl Ha MIOCKOCTU
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7.2 | [IpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOTpaHHUKHU

7.4 Tena v MOBEpXHOCTHU BpaIICHUS

7.5 Koopaunate! 1 BEKTOpBI
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