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OdenepanpHas pabovas mporpamMma To ydeOHOMY Tmpeamery «MareMmaTukay
(yrnyOneHHbIN ypoBeHb) (IIpeaMeTHast o0aacTh «MaremaTuka u nHpopMaTuka») (nauee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHuKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aMuCKy, COAEPKaHUe 00yUYeHUs, TTIAaHUPYEMBIE Pe3yJbTaThl OCBOCHHSI MPOTPAMMBI 11O
MaTeMaTHKe, TeMaTHYeCKOoe IUIaHUPOBaHUE, MepedeHb (KoIu(UKAToOp) MpOBEPSICMBIX
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 TCUXOJIOTUICCKUX TPEANOCHUIOK K €€ HM3YYEHHUIO0 OO0YyJaroIIMMHUCS,
MECTO B CTPYKType Y4eOHOro TIaHa, a TakKe MOAXOIbl K OTOOpY coAepKaHusd, K
OTIPEICICHUIO  TUTAHUPYEMBIX pe3yJdbTaTOB W K CTPYKType TEMaTHUYECKOTO
TUTAHUPOBAHMSL.

Conepxanne OOydYeHHS PACKpBIBA€T  COAEP)KATEIbHBIC JIMHUH, KOTOPHIC
MpeyiaraloTes Jjisl 00A3aTEIbHOTO0 M3YyYEHUS B Ka)XJIOM KJIACCE HAa YPOBHE CPEHETO
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHUS MPOTPAMMBI MO MAaTEMaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METallpeMETHBIE PE3yJbTaThl 3a BECh NMEPHOJ OOyYeHUsS Ha YPOBHE
CpeaHero odmiero oopa3oBaHusi, a TaKXKe MPEAMETHbBIE JOCTUXKEHUS 00yYarolerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no MaTteMaTvke yriryOJIEHHOTO YPOBHS Ui OOYyYarOIIUXCsl Ha yPOBHE
cpeaHero oOiero o6pa3zoBanus paspadborana Ha ocHoBe DPI'OC COO ¢ yuerom
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUM, TMPEABABIIEMBIX K MAaTeMaTUYECKOMY
o0pa3oBaHMIO, U TPAAMIMK pOCCHilCKOTO oOpa3zoBaHus. Peamusamusi mporpaMMbl 1O
MaTeMaTUKe 00ECIeYnBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSAMH, COCTABIISIIOIIUMHU
OCHOBY IS  CaMOpPa3BUTUSI U  HENPEPHIBHOTO  OOpa3oBaHUs,  IIEJIOCTHOCTh
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO W  TO3HABaTEIBHOTO  Pa3BUTHS  JIMYHOCTU
oOydJarommxcsi.

B mporpamme 1o mareMaTUKe YYTEHBI UJICU U TOJOXKEHUS KOHUEMINKU Pa3BUTHUS
MareMaTthueckoro obOpazoBanuss B Poccuiickoit ®enepanuu. Maremaruueckoe
oOpa3oBaHHE€ MOKHO pemiaTh 3a7ady OOeCleueHHs HEOOXOIMMOro CTpaHe YHucia
oOydJaronuxcsi, MaTeMaTH4eCKas IOJArOTOBKA KOTOPHIX Obuta OBl JOCTaTOYHA JJISt
MPOJIOJDKEHUST 00pa30BaHMS IO PA3IMYHBIM HAIPABICHUSM, BKIIIOUas MPETOJaBaHUE
MaTeMaTUKH, MaTeMaTHYEeCKHUe HccleoBaHus, paboTy B chepe HMHPOPMALMOHHBIX
TEXHOJIOTMA ¥ JpYyruxX, a Takke OOecTmeueHusl g Kaxaoro oOydaromnierocs
BO3MOXHOCTH  JIOCTMKEHHMSI ~MAaTEMaTHUYeCKOM  MOJATOTOBKM B COOTBETCTBUU
C HeoOXoIMMbIM eMy ypoBHeM. Ha pemienue 3Tux 3agad HailejieHa mporpamma Io
MaTeMaTHKe YIITyOJICHHOTO YPOBHSI.
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Heo0OxoaumMocTh MaTeMaTHUECKOM MMOATOTOBKH 00YCIOBIEHA 00YCIOBIECHO POCTOM
YKCIia CIEUATbHOCTEN, CBI3aHHBIX C HETTOCPEACTBEHHBIM IPUMEHEHUEM MATEMATHUKH (B
chepe PKOHOMMKH, OM3HECE, TEXHOJOTHYECKHX 00acTsAX, T'YMaHHUTApHBIX cdepax).
KonnuectBo oOyuwaromuxcs, IJis KOTOPbIX MaTeMaTHKa CTaHOBHUTCA (PyHAaMEHTOM
o0Opa3oBaHusl, TUTAHUPYIOUIUX 3aHUMATHCS TBOPUECKON U HCCIeA0BaTeIbCKOM paboToil B
o0jacTu MaTeMaTWKH, WHGOPMATUKU, (U3UKH, IKOHOMUKM U B JPYIHX OOIACTSX,
YBEJIMYUBACTCS, B TOM YHCIIE C yYETOM OOYy4aroluxcs, KOMy MaTeMaThka Hy»Ha AJis
UCII0JIb30BaHUs B Mpodeccusix, He CBSI3aHHBIX HEMTOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TE€M, YTO €€ MPeAMETOM
ABJISIIOTCS (PyHJIaMEHTaJIbHbIE CTPYKTYpPbl HAILIETO0 MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC  OTHOIIEHUS, (YHKIMOHAIbHBIE 3aBHCUMOCTH U  KaTeTOpUU
HEOTPEAICNEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 10
JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX HJIEH.
be3 KOHKpETHBIX MaTeMaTHYeCKHMX 3HAHWW 3aTPyJHEHO TOHUMAHUE TMPUHIIUIIOB
YCTPOMCTBA U MCIIOJIB30BAHUSI COBPEMEHHON TEXHMKH, BOCIPUATHE M HWHTEPIpETAIHs
pa3HOOOpa3HOW  COLMANbHOM, HSKOHOMHUYECKOM, MOJUTHYECKOM  HHpOpManuu,
Mano3@QpeKkTUBHA TOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
npo(hecCHOHAIBHOM AESITETbHOCTH TPEOYIOTCS YMEHUS BBIIIOJIHATH PACUYEThI, COCTABIIATh
QITOPUTMBI, TPUMEHATH (HOPMYJBI, MPOBOAUTH TE€OMETPUUECKHE W3MEPEHUS U
MOCTPOEHUS, YUTAaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U MPEACTABIATH HH(YOPMALIHIO
B BU/I€ TaOIUII, TUarpaMm U rpadMKkoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIydailHbIX
COOBITUI.

OnHOBpPEMEHHO € pacliupeHueM chep NpUMEHEHUs: MaTeMaTUKH B COBPEMEHHOM
obmiectBe Bce Ooiiee BaXHBIM CTAHOBUTCS MAaT€MaTUYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBIISIONIUICS B OMNpPEIEICHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTEeMaTHUKUd B apCeHall NMPUEMOB U METOJOB MBIIUICHUS YEJOBEKAa E€CTECTBEHHbBIM
0o0pa3oM BKIIIOUAIOTCS MHAYKIWSA U ASAYKIHs, 0000IIeHNEe M KOHKPETH3AIHs, aHAIN3
U CUHTE3, Kilaccu(uKaIus u cuctemMaTu3anus, abcrparupoBanue u aHanorust. OObEKThI
MaTEeMaTHUYECKUX YMO3AaKIIOUEeHWH, TpaBWia UX KOHCTPYHPOBAHMS PACKPBIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmyupoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CYXKIEHHUSA, TEM CaMbIM (POPMHUPYIOT
JIOTUYECKU CTWJIb MBIIUICHUA. Beaymas ponab NPUHAIICKAT MaTeMaTUKe B
(GbOpMHUPOBAHUM ANTOPUTMUYECKON KOMITIOHEHTHI MBIIIUICHUS] M BOCHUTAHUM YMEHHM

JNEUCTBOBaTh MO  33JlaHHBIM  QJITOPUTMaM,  COBEPILICHCTBOBATb  HM3BECTHBIC
1 KOHCTPpYHpOBaTh HOBBIC. B mporiecce pemieHus 3aga4 — OCHOBBI JIJIsi OpTraHU3alUU
y4eOHON JESITENIBPHOCTH Ha YypOKax MaTEeMaTUKH — Pa3BHBAIOTCS TBOpYECKas

Y TIPUKJIAIHAS CTOPOHBI MBIIIIJICHUS.

OOyueHre mMaTeMaTHKE JacT BO3MOXKHOCTh Pa3BUBATh y 00YyYarOUIUXCS TOYHYIO,
parMoHaNbHYI0 U WH(POPMATUBHYIO pPeYb, YMEHHE OTOMPATh HAamOOJIee MOIXOSAIINE
SI3BIKOBBIC, CHUMBOJIMUECKHE, TpadUUecKWe CpPEICTBa IS BBIPAXKCHUS CYXKICHHH U
HaTJISITHOTO WX TPEICTABICHUS.
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HeoOxoaumbiM KOMIOHEHTOM OOIIeld KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH
ABJISIETCS 00I1Iee 3HAKOMCTBO C METOJJaMU TTO3HAHUS ACHCTBUTEIBHOCTH, IIPE/ICTABIICHUE
O TpeIMeTe M METOJIe MAaTeMaTHKH, €ro OTIUYHMSIX OT METOJOB E€CTECTBEHHBIX U
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATEMAaTHKH I PEIICHUS
HAy4YHBIX M MPHUKJIAJAHBIX 3a/ady. MaTemaTudyeckoe oOpa3oBaHHe BHOCUT CBOM BKJaja B
dbopMupoBanue o011 KyJIbTyphl YeTOBEKA.

N3yyenne MareMaTwku CIOCOOCTBYET ACTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpPacoOThl W M3AIIECTBA MAaTEMAaTUYECKUX PACCYXKIACHUM, BOCIPHUSATHIO
reoMeTpuyYecKux (opM, YCBOCHUIO UJIEU CUMMETPHUHU.

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

dbopMHpOBaHHE UEHTPAIbHBIX MAaTEeMAaTHUYECKUX TMOHATUNA (YMCIIO, BEJIUYUHA,
reoMeTpuueckas (Qurypa, TEpEeMEHHas, BEPOSTHOCTb, (YHKIHs, MPOU3BOIHAS,
MHTErpal), 00eCleynBaOIIUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO
o0pa3oBaHUs 00YUaOIINUXCS;

MoJIBeJIcHUE OOydYarolmuXcsi Ha JOCTYIIHOM MJii HHUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMATUKU U OKPYXkKAIOIIEro MUpPa, TOHUMAHUIO MAaTEMaTUKU KaK YacTH
o0IIe# KyJIbTYpHl YEJIOBEUECTBA;

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

dbopmupoBaHre (PYHKIIMOHAIIBHOM MaTEMaTUYECKOM TPAMOTHOCTH: yMEHHS
pacmo3HaBaTh MaTEMaTHYECKHWE AacCleKThl B PEANTbHBIX JKHU3HEHHBIX CHUTYaIUsX
U TpH U3YYCHUW JAPYTHX YYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEHW, (QOopMynMpoBaTh WX Ha SA3bIKE MaTeMaTHKA W CO3[aBaTh
MaTeMaTUYeCcKre MOJCNIU, NPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKU ammapatr Jis
peIIeHUS TMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPIPETUPOBATH M  OICHWBATH
MOJIyYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JTUHUAMH cojiepkaHusi MatemMaTuku B 10 — 11 kiaccax yriryOGiaeHHOro
YpOBHS  sBISAIOTCS: «YUucna W BBIUUCHECHHS», «AnreOpa» («Anrebpandeckue
BBIPOKEHUS», «YpaBHEHUS M HEPaBEHCTBay»), «Hauama maTeMaTH4YECKOTO aHAIN3ay,
«T'eometpusi»  («['eomerpuueckue ¢urypsl u ux cBoiicTBa», «l3mepenue
T€OMETPUUECKUX BEIUYHH»), «BepoATHOCTP W cTaTucTuka». JlaHHBIE IMHUU
Pa3BUBAIOTCS TTAPAIUIETHHO, KaX1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBHCHUMO OJIHA OT APYTOi, a B TECCHOM KOHTAKTE U B3auMoaericTBuu. Kpome storo, ux
OOBEIMHSACT JIOTMUYECKas COCTaBISIONIAs, TPAJAUIMOHHO TIPUCYIIas MaTeMaTHKE U
MPOHM3BIBAIONIAS BCE MAaTeMaTHYEeCKHE KypChl W COJEpKaTelIbHbIE JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUIMU:
OTpesieNieHue, aKkcuoma, Teopema, CIEJCTBUE, CBOMCTBO, MPHU3HAK, IOKA3aTENbCTBO,
paBHOCWIBHBIE (POPMYTUPOBKH, YMEHUE (POPMYIUPOBATH OOPATHOE U MTPOTUBOTIOIOKHOE
YTBEP)KJICHHUE, TPUBOJIUTH TMPUMEPhl M KOHTPIPUMEPHI, MCIOJb30BaTh METO]
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MaTeMaTUYECKOW MHAYKIIMU, TPOBOJIUTH JI0KA3aTENIbHbIE PACCYXKIACHUS MPU PEUICHUU
3a/a4, OLECHHMBATh JIOTHUECKYIO IPABUIBHOCTh PACCYKACHUN» OTHOCUTCS KO BCEM
yueOHbIM KypcaMm, a (OpMHUpPOBAHUE JIOTMUYECKUX YMEHUH pacrpenensieTcss Mo BceM
rojiaM oOy4eHHsI Ha YPOBHE CPEIHEr0 001Iero o0pa3oBaHusI.
B cootBerctBUn ¢ ®I'OC COO maremaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JAaHHOM YypoBHE oOpa3oBaHus. Hacrosmiedl mnporpaMmoi 1O MaTeMaTHKE
MpeaycMaTpuBaeTCsS HM3y4eHHE ydeOHOTro mpenmera «MaTemMaThkay B paMKax Tpex
yueOHBIX KypcoB: «AjnreOpa M Hayaia MaTeMaTH4ecKoro aHanuza», «['eomerpus»,
«BeposaTHOCTB U cTaTUCTHKAY. POPMHUPOBAHUE JIOTUUECKUX YMEHUM OCYIIECTBIIIETCS HA
NPOTSHKEHUH BceX JieT oOydeHHsT Ha YpOBHE cpefaHero ooiiero oOpa3oBaHHs, a
AJIEMEHTHI JIOTUKH BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BHIIIEC YICOHBIX KYPCOB.
OO6mIee yncIo YacoB, PEKOMEHIOBAHHBIX ISl H3YYCHHS MaTeMaThkKu, — 544 daca:
B 10 kiacce — 272 yaca (8 gacoB B Hefieno), B 11 kiacce — 272 yaca (8 yacoB B HeZleIio).
Bo3MoxkHa KOppEKTUPOBKA OOIIIETO YKCIIa YACOB, PEKOMEHOBAHHBIX JIJISl U3YUCHHUS
npeaMeTa, C y4eTOM WHJIUBUAYAIbHOTO TOJX0/a 00pa30BaTEIbHBIX OpraHu3aIui
K yrIIyOJICHHOMY M3yYEHUIO MaTEMaTUKH, B paMKaxX COOIIOACHHUS THUTHEHUYECKUX
HOPMAaTHBOB K HEJIeTbHON 00pa3oBaTeIbHOMN Harpy3Ke.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3UIIMK OOYYaromIerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 0O0IlecTBa, MPEICTAaBICHUE O MATEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUN, TPOLEAYP IPAKIAHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOCHCTBOBATh C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKUMSAMHU U HA3HAUCHUEM;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHIMCKONW TPa)KTAaHCKOWM  HIEHTUYHOCTH, YBaKCHUS
K MPOIUIOMY M HAaCTOSIIEMY POCCHUHUCKOW MAaTEMAaTUKH, LIEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHUAM POCCHMCKUX MAaTEMATUKOB M POCCHMCKOW MATEMATHUYECKOW IIKOJIBI,
HCIIOJB30BaHUE ATUX JIOCTHKEHUM B IPYTUX HAYyKaX, TEXHOJOTHUSX, cpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HaHHWE JYXOBHBIX IICHHOCTEM POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIBHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOWYMUBOIO Oy IyIIEro;

4) 3CTEeTHYECKOro BOCIIUTAHNS

ACTETUYECKOE OTHONIEHWE K MHUpPY, BKJIKOYAsg JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHHM, pPacCyXICHHH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3HIecKOro BOCIUTAHUA:

c(OpMHUPOBAHHOCTh YMCHHUS TPUMEHSATh MaTEMaTHUECKHE 3HAHUS B HHTEpecax
3I0POBOTO W 0O€30macHoro ooOpa3a »W3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (30pOBOE MHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH M OTIbIXA,
peryisipHas pu3udeckasi akTUBHOCTh), PU3UIECKOE COBEPIIICHCTBOBAHUE TP 3aHATHIX
CHIOPTHBHO-03/I0POBHUTEIILHON JCSTEILHOCTHIO;

6) TPy10BOro BOCIIATAHMA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIO0WS, MHTEPEC K Pa3TuIHBIM
chepam mnpodeCcCHOHAIBHONW JIEATEIHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW U ee
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiedt mnpodeccuu
U pean30BBIBATh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTH4ecKoMy 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PCIICHUU MPAKTHUCCKHUX 3a/Jad MaTeMaTH4eCKOU
HAIPaBJICHHOCTH;
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7) 3KOJIOTMY€eCKOT0 BOCTUTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATBHON CPEbl, OCOZHAHUE
IJI00AJIBHOIO XapakTepa »HKOJOTMYECKUX Npo0JieM, OpUEHTalusi Ha IPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM [UIsl pElIeHHs] 3aJad B OO0JacTH OKpPY’KaKoIIEeH Cpensl,
IUIAaHUPOBAHUE MOCTYIKOB M OIIEHKH X BO3MOXKHBIX IOCJIEACTBUN NJISi OKpYXKaroUlei
Cpelibl;

8) HeHHOCTH HAYYHOT0 NO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU W OOIIECTBEHHON NMPAKTUKH, TIOHUMAaHUE MATEeMaTHYECKON HAYKH Kak
chepsl YeIIOBEUECKON NESITEIbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[UBUJIU3AIIMMA, OBJIAJICHUE SI3bIKOM MaTEMaTUKM U MaTEeMaTU4YeCKOM KyJIbTYpOMl Kak
CPEACTBOM  TIO3HaHUS  MHpPa,  TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

B pesynbprare mzyueHuss MaTeMaTUKUd Ha YPOBHE CPEIHETO OOIIEro 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:

BBISIBISITD M XapaKT€pU30BAaTh CYLIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, MOHSATHM, OTHOIICHUH MEXIY MOHATHSAMH, (POPMYIMPOBATH OIpPENEICHUS
MOHSITUM, YCTAaHABIIMBATh CYIIECTBEHHBINM MNpU3HAK KiacCU(UKAIUMU, OCHOBAHUSA IS
0000LIEHHS U CpaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

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

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOPEUUS
B (haKkTax, JAHHBIX, HAOIIOAEHUSX U YTBEPKICHUAX, MNpEIaraTb KPUTEPHUH IJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TYKTUBHBIX U MHTYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUM
(OpsiMble W OT MPOTHBHOTO), BBICTpAUBATh APIYMEHTALMIO, MPUBOIAUTH MPHUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

BBIOMpATh CHOcO0 pelieHusi yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pellleHus1, BIOMpaTh HauboJiee MOAXOIALIINI ¢ YUETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KPUTEPHUEB).
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ba3oBble ucciiegoBaTeIbCKHE JeHCTBHA.

WCIMOJIb30BaTh  BOMPOCHI KAk HCCIENOBATENbCKUM  MHCTPYMEHT  ITO3HAHUSA,
bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOpEUNE, MpooiIeMy, yCTaHABIUBATh
HCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3UITUIO, MHCHHCE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM ~ 3KCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKy 00BbEeKTaMU, SBJICHUSMHU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynupoBaTh 0OOOIIEHHUSI M BBIBOABI 10 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 PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(POPMAILIUIO PA3IUYHBIX BUIOB U (PopM
MpeACTABJICHHUS;

CTPYKTYpPUpPOBaTh HMHGPOPMAIIMIO, TPEJCTABISATh €€ B Pa3IMYHbIX (opMax,
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 1EJISIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHHUs 3a/1a4yd, KOMMEHTHPOBAaTh
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,
OoOHapyXKHUBaTh pa3InuMe U CXOACTBO IMO3UIIMI, B KOPPEKTHON (opme PopMyInpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHHsS 3a7aud, OSKCIEPHUMEHTA, MCCIEI0BaHU,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTMTOPHUH.

PeryasiTuBHBIC YHUBEpPCAJIbHbIE YUeOHbIE eliCTBUSA
Camoopranm3amnus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1a4, BEIOUPATH CIIOCOO PEIICHUSI ¢ yUeTOM
UMEIOIIMXCA  PECYpCOB M COOCTBEHHBIX  BO3MOMKHOCTEH, apryMEHTHpPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C Y4€TOM HOBOW MH(OpMAITUH.

10
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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 BO3HHMKHYTh INpU pEIICHUH 3aJauH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH MHPUUYUHBI
JOCTUKEHMSI WM HEIOCTHKEHUS PE3yJIbTaTOB JEATENbHOCTH, HAXOAUTh OUIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW U UHUBUYaIbHOU pabOThI
IpU pEeUleHUH YYeOHbIX 3aJady, NPUHUMATH 1eJb COBMECTHOW JI€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), BBIMOIHITH CBOIO YAaCTh paOdOThI M1 KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHUMH WICHAMH KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOErO BKJIaJa B OOLIUI
HOPOAYKT [0 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUS.

IIpeaMeTHbIe pe3yJbTaThl OCBOCHHS (henepalibHONW pabouelt MmporpamMMmbl 10

MAaTCMaTUKE MMPCACTABJICHEI 110 rOgAaM O6y‘ICHI/I$I B paMKax OTACJIIbHBIX yLI€6HBIX KypCOB
B COOTBCTCTBYIOIIMX pPa3acIiax HaCTOﬂIlIeﬁ IIpOorpaMMmEal.

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

HOACHUTEJIBHASA 3AIIMCKA

VYyeOnblil Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHANIM3a» SBISETCS OJAHUM
U3 HamOoJjee 3HAUYMMBIX B MPOrpaMMe CpeIHEro oOIIero oOpa30BaHHUA, MOCKOIBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Il MU3Y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (POPMHUPYET JOTUYECKOE H
abCTpakTHOE MBIIICHUE OOYy4YalolUXCsl Ha YPOBHE, HEOOXOIUMOM JJisi OCBOCHUS
uH(pOpPMATUKH, OOIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U JPYruX AUCHUILIMH. B
pamMKax JaHHOTO y4eOHOro Kypca 00ydaromfecs OBIaJeBalOT YHUBEPCATBHBIM SI3bIKOM
COBPEMEHHOU HayKH, KOTOpas dopMmynupyer CBOHU JOCTH)KECHHUS B
MaTeMaTH4eCKOH popme.

VY4eOHblll Kypc ajireOpbl M Hayajd MaTeMaTUYECKOrO aHaJIN3a 3aKiIaJblBAET OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMHH, OHOJOTHH, MOHUMAaHMS
OCHOBHBIX TEHIEHIMN pPa3BUTHS SKOHOMUKH M OOIIECTBEHHOM 3>KWU3HH, MO3BOJISIET
OpUEHTHUPOBAThCA B COBPEMEHHBIX IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh UX JUIS JaJIbHEUIIEro 00pa30BaHUs U B MOBCEAHEBHOMN KU3HU.
OBnagenne aOCTPaKTHBIMA W JIOTUYECKH CTPOTMMHU KOHCTPYKUHUSMH anreOpbl U
MaTeMaTUYeCcKOro  aHaju3a pa3BUBAaECT YMEHHUE HAXOAUTh  3aKOHOMEPHOCTH,
000OCHOBBIBaTh HMCTHHHOCTb, JOKa3blBaTh YTBEPKIACHUS C MOMOIIBI0 HHIYKIHH U
paccykJIarth  J€AyKTUBHO,  HCIIOJb30BaTh  00OOIIEHME W KOHKPETHU3AIUIO,
abcTparvupoBaHUE U aHAJIOTHUIO, (POPMHUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone nzyduenus yueOHOro Kypca «Anredpa u Hauyajia MaTeMaTHYECKOTO aHAIN3a
oOyuaroluecs MoJIy4yatoT HOBBIN ONBIT PEICHUs MPUKIIAIHBIX 33]1a4, CAMOCTOSITEILHOTO
IIOCTPOEHUSI MAaTeMAaTHMYECKUX MOJENEH pEaJbHbIX CHUTyallMi, WHTEpIpETALUN
MOJIYYEHHBIX PELICHUM, 3HAKOMSTCS C TPUMEPAMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEMN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCI MATEMAaTUHUECKUMU OTKPBITUSMU U UX
aBTOpaMH.

VYueOHbIll Kypc 001aa€T BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIM peain3yeTcs
Kak 4epe3 y4eOHBbI MaTepuay, CHnocoOCTBYIOUUNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUSA, TaK M uepe3 chneuuPuky ydyeOHON MesITeNbHOCTH, TpeOyrouen
MIPOJIOJKATEIBHON KOHUEHTPALMM BHUMAHUSA, CAMOCTOSITEIIBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyUYEHHbIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTEeMaTHYECKOTO aHaln3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B cTpyktype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHATU3a»
BBIJICJICHBI CIIEIYIOIINE COAEePKATEIbHO-METOANYECKUE JIMHUU: «HUCIa U BEIYUCICHUS,
«Dynknuu u rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauama matemaTudeckoro
aHanu3a», «MHOXKecTBa M JOTHMKa». Bce OCHOBHBIE COAEpkKATEIbHO-METOJAUYECKUE
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JUHUM U3Y4YalOTCsl HA MPOTSHXKEHUHU JBYX JIET OOy4YeHHs] Ha YPOBHE CPEIHEro OOIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSIS IPYT Apyra W MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMH U pasjeniaMu. J[aHHbIN y4eOHBIA KypcC SIBISETCS WHTErPATUBHBIM, MOCKOJBKY
00BEIUHSET B ce0€ COAEPKAHNE HECKOJBKUX MATEMATHUYECKUX JUCUUIUIMH, TAKMX Kak
anrebpa, TPUTOHOMETPUS, MATEMATUYECKHI aHAIN3, TEOPUS MHOKECTB, MaTeMaTHYECKas
noruka u apyrue. [lo Mepe Toro kak oOyyaromiecsi OBIaIeBalOT Bce Oosiee MIMPOKUM
MaTEeMaTHUYEeCKUM  ammaparoM, |y  HUX  TIOCIEAOBaTelbHO  (OpMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJENb PEaIbHOW CHUTYallHH,
NPUMEHSTh 3HaHUS, TOJYYCHHbIE MPH HW3YYCHHH Y4YeOHOTrO Kypca, IS pEelIeHUs
CaMOCTOSATENbHO  CHOpMYJIMPOBAHHOM  MaTEeMaTHYeCKOM  3aJaud, a  3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MEeTOAMYECKas JIMHUAA «YKclia M BBIYKCICHUS» 3aBEpIIACT
(bopMHpOBaHNE HaBBIKOB UCIIOJIb30BAHNUS IEHCTBUTENBHBIX YUCEII, KOTOPOE ObLIO HA4aTo
Ha ypOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero oomiero oopa3zoBaHus
0c000€ BHUMaHHE yAeNseTcsl (OPMUPOBAHUIO HABBIKOB PaIlMOHAIBHBIX BBIYMCICHU,
BKJIFOUAIOLUX B c€0s1 UCHOJIb30BAaHUE PA3IMUHBIX (POPM 3alMCH YHCIIa, YMEHHUE JeNIaTh
MPUKUIKY, BBIIIOJHITH TPUOIMKEHHBIE BEIUMCICHHS, OLIEHUBAThH YMCIIOBHIE BRIPAKEHUS,
paboTaTh C MaTeMaTHYECKMMHM KOHCTaHTaMU. MHOKECTBa HATypajbHBIX, LEINbIX,
pPalMOHAIBHBIX U JEHCTBUTEIBHBIX YMCEN JOMOJIHSIIOTCS MHOKECTBOM KOMILIEKCHBIX
gycen. B KaxJIOM U3 3THX MHOXKECTB pAacCMaTpUBAIOTCS CBOWCTBEHHBIE €MY
crenupuUecKkre 3aJaul U Olepalyu: JeJIeHUE Halleslo, ONIEpUPOBAHMUE OCTaTKaMU Ha
MHOKECTBE LEJbIX YUCEN, 0COObIE CBOMCTBA PAllMOHAIBHBIX U UPPALUOHATBHBIX YUCEII,
apudmeTryeckue omnepaluu, a TakXKe H3BJICUECHUE KOPHS HATypaJlbHOM CTEleHU Ha
MHOKECTBE KOMIUIEKCHBIX yucen. biaronaps  mociienoBaTelbHOMY — PACIIMPEHUIO
Kpyra HCIIOJIb3yeMbIX  YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU UX PUMEHEHHUS 1JIs1
pellIeHus pa3IMuHbIX 3a7a4 (POpMHUpPYETCsl MPEACTABIEHUE O E€IUHCTBE MAaTEMaTUKU
KaK HayKM M €€ pOJIM B TMOCTPOCHHH MOJENEeH peaJbHOr0 MHpa, MIHUPOKO
UCIIOJIB3YIOTCSL  0000IICHNE ¥ KOHKPETU3aIIUS.

JInnus «YpaBHEHHUs 1 HEPABEHCTBA» PEaIM3yeTCs Ha MPOTSHKEHUH BCEro 00yUYeHus
Ha YPOBHE CpeJHEero oo1iero oopa3oBaHus, MOCKOJIbKY B Kaxa0M paszzaene [Iporpammsl
IPEeyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOyuaromiuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMH PEIICHUS pPalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTEeIbHbBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB
U CHCTEM, a TaKXKe 3aJad, coaepxkammx napamerpsl. IlosydeHHbIE YMEHHSI HIMPOKO
UCIIOJIB3YIOTCS TIPU UCCIEAOBAaHUM (PYHKIIMH C MOMOILBIO MPOU3BOIHOM, IPU pELICHUU
NPUKIAIHBIX 3a7ad U 3a7ad Ha HAXOXKICHHE HAaMOOJBIIMX M HAaUMEHBUIMX 3HAYCHHM
¢bynkuuu. J[aHHas copepxaTenbHas JTUHUS BKIIOYaeT B cels Takxke (opMuUpOBaHUE
YMEHHM BBINOJHATH pacuerbl Mo (opMmynaM, MpeoOpa3oBaHUs PpaALUOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKkKe BbIpAKEHU,
colepKalmx creneHu u Jjorapudmel. briaromaps u3zydeHuro anreOpandyeckoro
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MaTepuaga MPOUCXOAUT JalbHEHIIee Pa3BUTHE AITOPUTMHUUYECKOTO U aOCTPAaKTHOTO
MBILLUIEHUS 00y4aroumxcs, OpMHUPYIOTCS HaBBIKU JIEAYKTUBHBIX PAcCyKJI€HUMN, pa0OThI
C CUMBOJIBHBIMU (pOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUAE
paBEHCTB W HEpaBEHCTB. AJjreOpa mnpeanaraet >(QQEKTUBHbIE WHCTPYMEHTHI IS
pELIeHUS IPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a/a4, HATrJIJHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK 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, JIOrapu(MUIECKOM U TPUTOHOMETPHUUECKUX (YHKIUH, UX CBOMCTB
U TpaduKOB, UCHOJb30BaHME (YHKIUN A pEIIeHUs 3a]ad U3 JAPYTruX Yy4eOHBIX
IIPEIMETOB M PEaJbHOM XKU3HU TECHO CBA3AHO KAaK C MAaTEMaTUYECKUM AHAJIN30M,
TaK U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM 0oJiblIOe BHUMAHUE yIEsAETCs
(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 Pa3IM4YHON (pOpMe: aHAIUTUYECKOM,
rpadguueckoil u cnoBecHoi. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILLUIEHUS, CHOCOOHOCTH K 000OIICHNIO U KOHKPETU3AIMH, NCIIOJIb30BaHNIO aHATIOTHH.

ConepxarenpHass JmHUA «Havana wmareMaTWyeckoro aHaimusa» I03BOJISAET
CYLIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTEeMaTU4YeCKHUX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUTDH IpapuKu
CJIOXHBIX (DYHKIMH, ONpeensTh UX HAUOONIbIINE U HAMMEHBIIINE 3HAYEHUS], BBIYUCIISATD
wiouaan GUryp u o0beMbl TeJl, HaXOAUTh CKOPOCTH U YCKOPEHHs IpoueccoB. JlaHHas
coJiep KaTesIbHAsI JIMHKUSI OTKPBIBAET HOBBIE BOZMOYKHOCTH TIOCTPOEHUSI MaTEMAaTHYECKHUX
MOJENIed pealbHbIX CHUTyallUid, TO3BOJSET HAXOAUTh HAWIydllee pEIIeHUE B
NPUKIAAHBIX, B TOM YHCIIE COLHUAIbHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBAMHM MAaT€MaTHYECKOro aHajlM3a CIOCOOCTBYET pAa3BUTHUIO aOCTPaKTHOTO,
(OpMaJIbHO-IOTHYECKOTO ¥ KPEAaTUBHOIO MBIIUICHUS, (DOPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MaTHKH B HAayKe, TEXHHKE W HCKYCCTBE.
OOyuaroiiyecs y3HAIOT O BBIJAIOIIMXCS PE3YNbTATaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKu, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKas! JTUHUA «MHOXECTBa U JIOTUKa» BKIIOYAEeT B ceOs
AJIEMEHTBI TEOPUU MHOXKECTB U MAaTEMATUYECKOM JIOTMKU. TeopeTHKo-MHOKECTBEHHbIE
MIPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJBbHONM MaTEMaTUKH M IPEJIararT
HanboJiee YHUBEPCAIbHBIA $3bIK, OOBEIUHSIIOUIMI BCE pa3fesibl MaTEeMaTUKH U €€
MIPWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKHUE JUCLUIUIMHBI U UX PUIIOKEHUS
B €IMHOE Liejoe. BakHO naTh BO3MOXXHOCTH OOydarolieMycsi MOHUMaTh TEOPETHKO-
MHOKECTBEHHBIM  S3bIK ~ COBPEMEHHOM  MAaTeMaTHMKM U  MCIOJIb30BaTh  €ro
JUTSL BBIPAXKEHUSI CBOMX MbICHEH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATUKHU KaK HayKu
cleAyeT MNpU3HAaTh CBONCTBEHHYIO €U CTPOrocTh OOOCHOBAaHUW U CIIEIOBAaHHE
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OTIPENICTICHHBIM TpaBUIaM TIOCTPOCHUS JTOKA3aTeIhCTB. 3HAKOMCTBO C JJIE€MEHTaMHU
MaTEeMaTHYECKON JIOTUKHM  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBINIJICHHS
oOyJaromuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCY)KIICHHS Ha OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJICITUPOBAHUSI, KOTOPBIC TMPHU3BAHBI CIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJEIICH pEabHBIX CUTYaIlUid, WCCIICIOBAHUS
TUX MOJENed C TIOMOIIbIO ammapara aireOpbl M MaTEeMaTHUYeCKOTO aHaju3a,
WHTEPIPETAIMHA TOTYYCHHBIX PE3yJbTaTOB. Takue 3alaHus BIUICTEHBI B KaXKIbIH W3
pa3zesioB MpOrpaMMbl, IMOCKOJIBKY BECh Marephal ydeOHOro Kypca IIHPOKO
UCIIONIB3YETCSl  JJIsT  PEIICHHWs] TMPUKIATHBIX 3amad. [lpm  pemenun peaabHBIX
MPAKTUYECKHX 33/1a4 00ydJarolrecs pa3BuBaloT HabII0JaTeIbHOCTh, YMEHNUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOJNB30BAaTh AaHAIOTHIO, 0000maTh U
KOHKPETH3UPOBATh TpoOsiemy. JlesTenbHOCTh TT0 (hOPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 337a4 OpraHU3yeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay.

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

Bo3moskHa KOppeKTHUpOBKa 00IIIETO YK CIIa YaCOB, PEKOMEHI0BAHHBIX JISl U3yUYEHUS
y4eOHOTr0 Kypca, C Y94eTOM WHANBHAYAIBHOTO TIOX0Aa 00pa30BaTeIbHBIX OpraHu3alui
K yIrIyOJIeHHOMY HM3Y4YEHHUIO anreOpbl U Hadall MaTEeMaTHYEeCKOrO aHain3a, B paMKax
COOJII0/IEHU S THTUEHUYECKIUX HOPMATHBOB K HEJIEIbHOM 00pa30BaTeIbHON HArpy3Ke.

COAEPXAHUE OBYYEHUA
10 KITACC

Yucsia v BbIMUCICHUSA

Panmonansupie uncia. OOBIKHOBEHHBIE W JECATUYHBIC JPOOH, TIPOLICHTHI,
OeckoHeuHble nepuoauyeckue apoou. [Ipumenenue npoodeit U MPOIEHTOB AJIS PEIICHUS
MIPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOW KU3HHU.

JlelicTBuTEeNnbHBIE  Yucha.  PalmoHalmbHBIE W HUPPAMOHAIBHBIE  YHCJIA.
ApudmMernueckre onepalnuu ¢ JeMCTBUTEIbHBIMU YuciiaMu. MOAyIb TeHCTBUTEILHOTO
qucia v ero cBoicTra. [IpubnmkeHHbIe BRIUUCIICHMS, PABUIa OKPYTIJICHUS, TIPUKUJIKA U
OLICHKA pPe3yJIbTaTa BbIYMCIICHUN.

Crenenb ¢ 1enbIM okasaresiaeM. bunom Hrrotona. Mcmonb3oBaHue mMOaXOAAIEN
dbopMBl  3amUCH  JIEGWCTBUTENBHBIX YHCEN JUIsl PEIICHHWS MPaKTUYECKUX 3ajaad
Y NPEJICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAIIBHBIM  TIOKa3aTeJleM W €€  CBOMCTBa, CTENEHb
C IEUCTBUTEIILHBIM ITIOKA3aTEIIEM.

15



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

Jlorapugm uucna. Coiicta norapudma. Jlecatuanbie v HaTypadbHbIE JTOTapr(MBIL.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC,
aPKKOCUHYC M apKTAaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXJIECTBEHHbIE NMPEOOpa3oOBaHMs. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMSI M  ypaBHEHHUS-CIEACTBUA. HepaBeHCTBO, peuieHue
HEPABEHCTBA.

OcHOBHBIE METOABI PEIICHUS UEIbIX W JAPOOHO-pAllMOHAIILHBIX YPaBHEHUH U
HEPABCHCTB. MHOroO4YJIeHbl OT OJHOM TMEepeMeHHOW. JleneHne MHOro4ieHa Ha
MHOTOWIEH ¢ ocTtatkoM. Teopema besy. MHorouwiensl ¢ 1enbiMu KO3QUIIMEHTAMU.
Teopema Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAXKEHHM, COACPHKAIIUX CTEIIEHU U KOPHHU.

WNppaunnonaneheie ypaBHeHHs. OCHOBHBIE METOAbl PEUICHUS HPPALUOHAIbHBIX
YpaBHECHUM.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOJbl pPEIICHHUS MOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX Jorapu(mebl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PELICHUS JIOTApU(DMHUUECKUX
YPaBHEHHUM.

OcHoBHBIE TpUroOHOMETpUYeckue Gopmysbl. [IpeoOpazoBaHe TPUTOHOMETPUUECKIX
BBIpAKECHUU. Perienre TpuroHoMeTpuyeCcKuX ypaBHEHUN.

Pemienue cucrem NMMHENHBIX ypaBHEHUNW. MaTpuiia CUCTEMBI JIMHENHBIX YPABHEHUN.
Onpenenurens MaTpUIlbl 2X2, €ro FeOMETPUIECKUN CMBICIT M CBOMCTBA, BBIYMCIICHUE €T0
3HAYECHHUS, IPUMEHEHUE ONPEACIUTENS IJIsl PEIICHUSI CUCTEMBbI JJUHEHHBIX YPaBHECHUM.
PemieHne npukimagHbIX 3a1ad ¢ IOMOLIBKD CHUCTEMBI JIMHEHMHBIX YpPAaBHECHUM.
HccnenoBanne moCTpOSHHOW MOJENH C TOMOIIBIO MATPUIL U ONIPEICITUTEINCH.

[ToctpoeHne wmaremMaTUYECKUX MOJEIEH pealbHOM CUTyallud C [OMOIIBIO
YPaBHEHHM U HEPABEHCTB. lIpuMeHEHHEe ypaBHEHHU M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3aJ1a4 U3 Pa3IMUHbIX 00JaCTel HAYKH U peayibHOM JKU3HHU.

DOyHKUUH U rpaduku

OyHKuuMsA, cnocodbl 3agaHus  QyHKOUU. B3auMHO o00paTHble  (QYHKIUH.
Kommnosumus gyukiuii. ['paduk dyHkumumn. neMeHTapHbie TpeoOpa3oBanus rpadukoB
GyHKIMIA.

OOnacTe ompeaeneHUss U MHOXKECTBO 3HaueHWd (ynkuuu. Hynu ¢yHkuum.
[IpoMexyTku 3HaKomocTostHCTBa. YUeTHple M HeueTHble (QyHkuuu. Ilepuogmueckue
¢byskun. [IpoMexxyTku MOHOTOHHOCTH PYHKIIMHA. MaKCHMyMbl 1 MUHUMYMBI (DYHKITHH.
HauGomnbiee n HaumeHbIee 3HaueHUsT GYHKIIMA HA TIPOMEKYTKE.

Jluneitnasi, KBagpaTU4Has ¥ JPOOHO-IMHEWHAs (QYHKIUU. ODJIEMEHTapHOE
HCCJIEIOBAaHUE 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 OOpaTHOM CTereHu
C HaTypaJIbHBIM MTOKa3aTeJIeM.

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

Tpuronomerpudeckasi OKpyKHOCTb, ONIPECIICHUE TPUTOHOMETPUUYECKUX (PYHKITHIA
YHCIIOBOTO apTyMEHTa.

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

Hayana MaTeMaTH4eCKOro aHaJInu3a

[TocnenoBarenbHOCTH, C€MOCOOBI  3aJaHusl  MOcCJIenoBaTeNlbHOCTEH. Meton
MaTEMaTUYECKOM WHAYKIUU. MOHOTOHHBIE M OTPAaHUYECHHBIC IOCIEI0BATEIBLHOCTH.
HcTopust BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaJIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TeoMeTpuueckas Iporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccuss. Cymma OECKOHEUHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
nporpeccuy. JIMHEWHBIM W KCIMOHEHUHUAIBHBIA pocT. Yucno e. Popmyna CIOKHBIX
IIPOLEHTOB. Vcnonb30BaHne MPOrPECCUN IS PEIICHUSA PealbHbIX 3a/ay IIPUKIIAJHOIO
Xapakrepa.

HenpepriBHble QyHKIIMU U uX cBoicTBa. TOUYKM pa3pbiBa. ACUMIOTOTHI IPaUKOB
¢ynknuii. CBolicTBa (YHKIMI HENpEephIBHBIX Ha OTpe3Ke. MeToa HHTEpBaJIOB JUIs
peuieHuss HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBHIBHBIX (QYHKUMUWA I PEIICHUS
3a/1ad4.

IlepBass m BTOpas mpousBoAHble (pyHKUMU. OnpeneneHue, reOMETPUUYECKUN U
(u3MYEeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KAcATENbHON K TpaduKy (PyHKIUU.

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

MHoxecTBa U JIOTHKA
MHO0K€eCTBO, Onepanyu HajJ MHOKECTBAaMU M MX CBOMCTBA. J(marpammsl Dusepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O amiapara sl ONMCAaHUs PEeAIbHBIX
MIPOIIECCOB U ABJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, Teopema, CBOHCTBO MAaTeMaTHYECKOro OOBEKTa, CIIEC/ICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KJIACC

Yucsia v BbIYUCJICHUSA
Harypanbhubie u niensie uncina. [I[puMeHeHne mpu3HaKkoB JSTUMOCTHU LEJIbIX YHUCEIT,
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 uyncna. Anredpandeckas U TpUroHOMeTpruueckass (hOpMbl 3alucu
KOMILJIEKCHOTO 4ucia. ApudMeThueckue Omnepaluu ¢ KOMIUICKCHBIMU YHCJIaMH.
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N300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOHU Tmockoctr. dopmyna Myaspa.
Kopnu Nn-oi1 crenenu n3 KOMIUIEKCHOTO uncia. [[puMeHeHne KOMIIJIEKCHBIX YUCEN IS
pereHus GU3NIECKUX U TEOMETPUICSCKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYITHOCTh YpPaBHEHHI W HEPaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHUI C MOMOIIbIO TPUTOHOMETPUYECKON
OKPYKHOCTH. PernieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEUICHUS CHUCTEM M COBOKYNHOCTEM palMOHAJbHBIX,
HUPpAIMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(DMUYECKUX YPABHCHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMM.

[IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKHUX
3a/lady U 3a7a4 U3 Pa3IMYHBIX OOJaCTed HAayKd M PEalbHOM KU3HU, MHTEpIIpETaIus
[IOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U rpaduku

I'paduk xomnozunun GyHkuui. ['eometpudeckue oOpasbl ypaBHEHUIM U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padmyeckue MeTonbl pelieHusl ypaBHEHU U HepaBeHCTB. [ paduueckue MeTo bl
pelieHus 3aay ¢ mapaMeTpamu.

Ucnons3zoBanne rpadukoB  (QYHKOMH 1O  MCCIENOBAaHUSA  IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MNPU PEIICHUH 3aJady M3 JPYyrux Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hayajia MaTeMaTH4€CKOIro aHAIM3a

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

[Iprmenenne npon3BOAHOM 11 HAXO0KACHUS HAUITYUIIEro PEMIEHUS B IPUKIATHBIX
3aj1a4ax, sl OMPEENICHUsI CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOro (opMyJIoi niu
rpaduKoM.

[lepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpazHbIe
aneMeHTapHbIX QpyHkunid. [IpaBunia HaxoXIeHUs! TepBOOOPa3HBIX.

WNurerpan. I'eoMeTpudeckui CMBICI HHTErpasa. BbIYMCIIEHHE ONpPEAEIEHHOTO
uHTerpana no gopmyne Herotona—Jlenonuna.

[IpuMmeHeHne MHTErpasia g HaXOXKACHUS IJIOMAAEH MIOCKUX GUTryp U 00beMOB
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
pe3yNbTaThI M0 OTACIBLHBIM TeMaM (eiepaTbHON paboueii mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay:

Yuciia v BBIYMCTICHHUS:

CBOOOZHO OINEpUpPOBaTh MOHATHSAMM: pAlUOHAJIBHOE YHUCIO, OECKOHEYHas
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 MPUOJIMKEHHbIC BBIYMCICHUS, NpPaBWJIA OKPYIJIEHUS, TNPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYHMCIICHUN;

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

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHY;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM;

cBOOOJTHO OIIEPUPOBATH MOHATUAMU: JIOTapU(PM YnCIa, TECATUUHBIE U HATYPaJIbHbIE
Jorapu@msl;

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

ONEpUPOBATh IOHATHUSMHU: APKCHHYC, APKKOCHHYC MW apKTaHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MIPUMEHSTH PA3JIMYHBIC METO/IbI 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'O4JIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenuns
3amay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEHHBIX YpPaBHEHUM, MaTpHIIA,
ONPENEIIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUYECKUI CMBICH, UCIOJIb30BATh CBOKMCTBA
ompenenuTens 2 X 2 1y BBIYUCICHHUS] €ro 3HAYCHUS, MPUMEHSATH OINPEIACITUTEIIN
IUISl PEUIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHWH, MOIEIUPOBATh pEajbHbIC CHUTYalHH
C NOMOIIBI0 CHCTEMBI JIMHEWMHBIX YPABHEHWM, MCCIENOBATh MOCTPOCHHBIE MOJIEIU C
MIOMOILBIO MAaTPULL U ONPEICIIUTENEH, UHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT;

MCIIOJIh30BaTh CBOMCTBA JIEUCTBHI ¢ KOPHIMU JIJIsl TPE0Opa30BaHUs BRIPAKCHHIM;
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BBITIOJHATh TPEOOpa30BaHUsl YHCIOBBIX BBIPAKEHHUH, COAEpXKAIIUX CTENEHH C
palMOHAIIHBIM [TOKA3aTeIEM;

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

CBOOOJHO  OMEpUPOBATh  TMOHATUSAMHU:  HMPPALMOHANBHBIE, TOKAa3aTEJbHbIC
U JIorapu(PMUUYECKUE YPAaBHEHHMsI, HAXOJUTh UX PELIEHUS C IMOMOIIbI PABHOCHIIBHBIX
IIEPEXO0JI0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYJBl i TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

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

MOJICJIUPOBATh PEaJbHbIE CUTYAIIMU Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJa4M, HCCIECIOBATH ITOCTPOCHHBIE MOJIEIH
C MCTIOJIb30BAHKUEM allliapara aiareopsl.

DOyHKUNM U TPaPUKH:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aUMHO OOpaTHbIe (PYHKIIMU, KOMIO3ULIUA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
aJIeMEHTapHbIE IPeoOpa3zoBaHusl rpa@uKoB HYHKIIHIA;

CBOOOJTHO OMIEPUPOBATH MOHATHIMH: 00JIACTh OTMPEACTICHUS U MHOYKECTBO 3HAUCHUI
byHKIUN, HyId QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOZIHO  ONEpUPOBaTh MOHATHSAMM: UYETHblE M  HEYeTHble (PyHKUHUH,
nepuoAndeckre (QYHKIUH, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl U
MUHUMYMBI ~ QYHKIIMHM, HauOoJbIllee ¥ HaUMEHbIee 3HA4YeHHE (PYHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO OTIEPHPOBATH MOHATHAMHU: CTENIEHHAs PYHKIMS C HATYPaJIbHBIM U LIEJIBIM
nokasaresieM, rpapuK CTENEeHHOW (YHKIMH C HAaTYpaJbHBIM M LEJIbIM IOKa3aTeleM,
rpa@uKk KOpHS n-oMl CTENEeHH KaKk (PYHKUMHM OOpaTHOM CTENEHUW C HATypaJbHbIM
nokaszaTesieMm;

OTIEpUPOBATH MOHATHIMU: JTMHEHHAS, KBaJpaTUIHAS U IPOOHO-TMHEHHAs PYHKIINH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPaPUKOB;

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

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

MCIOJIb30BaTh Tpaduku (GYHKIUN AJI UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU pelIeHUH 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB M PEaIbHOM KU3HHU, BBIpAXaTb
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] MAaTEMAaTUYECKOTO aHaJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

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

CBOOOJTHO ~ONEpUPOBaTH MOHATHEM: (DYHKILMS, HEIpEepblBHAs Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH AJIS1 peLICHUs 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 (PU3UUECKUIN CMBICI TPOU3BOAHOM JJIsl pEIICHUS
3ajad4.

MHo:xecTBa M JIOTHKA:

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

VCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar Ui ONKWCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEILICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh IMOHATHUSMH: OIpeJelieHne, TeopeMa, ypaBHEHHE-
CJIEACTBUE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J0Ka3aTeIhCTBO, PAaBHOCHIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce o0y4arouiuiicsl 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 IPU3HAKU JE€IUMOCTH Lenblx ynces, HOJ
1 HOK HarypanbHBIX 4ncel JUIs pelIeHUs 3a/1a4, TPUMEHTh anroput™ EBknmnaa;

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

CBOOOZIHO OMNEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX ~YHCEJ, MPEJICTaBIsATh KOMIUIEKCHBIE 4YHCIa B anreOpanyeckoi
U TPUTOHOMETpPUYECKOW (hopMe, BBIMOIHITH apU(PMETHUECKHE ONepalud C HUMH U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  HppalMOHANbHBIC, IOKa3aTeJIbHbIC
U JIorapu(pMUUECKHEe HEPABEHCTBA, HAXOAUTh UX PELIEHUS C TOMOIIbIO 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 OINEpPUPOBATh MOHATHSAMHU: CUCTEMAa M COBOKYIHOCTb YpPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBl U CHUCTEMBI-CIICACTBUSA, HAXOAUTH PELICHUS
CUCTEMBI W COBOKYIIHOCTEH pPalMOHAJIbHBIX, HPPAlMOHAIBHBIX, IIOKA3aTEJIbHBIX M
Jorapu(pMUUECKUX YpaBHEHHM 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, COCTABIISITh BBIPAXKEHMUS,
YPaBHEHMS, HEPABEHCTBA U KX CUCTEMBI 110 YCIOBHIO 3a7a4H, UCCIEI0BATH IOCTPOCHHBIE
MOJIETM C HCIHOJIb30BaHUEM almapara aiareOpbl, HMHTEPIPETHPOBATh MOJYyYEHHBIN
pe3yJIbTar.

DOyHKUNM U TPaPUKH:

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

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

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKITUH;

MPUMEHSATh QYHKIMU JIJ11 MOACTIUPOBAHUS U UCCIIE0BAHUS PeaIbHBIX MIPOLIECCOB.

Hauvana maTemaTn4yeckoro aHajmsa:

MCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIENOBaHUA (DYHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOAUTh HAWOOJbIIIEE W HAaWMEHbIIEe 3HAYCHHUS (PYHKIMU HEMpEephIBHOW 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 DIEMEHTAPHBIX (PYHKIIMA M BEIYUCIISATH HHTErpai 1o popmyie
Hrrorona—JlenOnuna;

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

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAaHUM Ha IpUMEpPE
coctaByieHus nuddepeHITMaTbHBIX YPAaBHCHHUI,

pelmiath MpHUKIaJHbIE 3a7auyd, B TOM YHUCJIE COLUAIbHO-?PKOHOMUYECKOTO
1 (PU3MYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaJn3a.
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10 KJIACC
HasBanne OcHOBHBIE BU/IbI ACSATEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) 0o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JEUCTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII armapar
MHOrOo4JIEHBI. Jwuarpammel Disiepa — BeHna. IUIS OIIMCaHMS X0/1a pELICHUS

Panmonanbabie ypaBHEHUA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IpumMeHeHue TeOpETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 peLICHUS 3a1a4.

Pamnonaneabic unciia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHIE IPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
ParmonanbpHbie ¥ UppallMOHAIIBHbBIC
yucaa. ApudpMeTHIecKue onepamnuu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHJIKA U OIIEHKa pe3yJibTaTa
BBIYMCIICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXKe
pEAIBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAas
nepuoanIecKas Ipoob, MPOIICHTHI;
VUPPALMOHAIBHOE U ICHCTBUTEIBHOE
YHUCIIO; MOYJb JEUCTBUTEIBLHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY NPOBEACHUN PACCYKIACHUN

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOLIEHTHI ISl PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacier 3HaHUW U pealbHOU KU3HMU.
Hcnonb3oBath npuOInKEHHbBIS
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJbTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U PpOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kod(ppunmnenramu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTeMbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

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

OnepupoBath NOHATUSIMU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera niis pemienus
3ajJ1a4.

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

12

OyHKIUSA, CIOCOObI 3a1aHusT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobOpazoBaHus rpa@uKkoB QyHKITUH.
OO6acTh ornpeieNieHuss © MHOKECTBO
3HaueHui PpyHkuu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTHbIe 11 HEYETHBIC (PYHKITUH.
[lepuoanueckue QyHKINU.
[IpoMexyTK1 MOHOTOHHOCTHU
dbyHkud. MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HauYeHHUE (PYHKIIUU Ha TPOMEKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKUUHA. DJIEMEHTapHOe
UCCJIEJOBaHUE U TIOCTPOEHHUE rpapuKoB
ATUX PYHKIUH.

Crenens ¢ 1enbIM TOKa3aTEIEM.
bunom HeroToHa.

Crenennast GyHKIHSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTtesieM. Ee cBoiicTBa

U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CHOCOOBI 3a/1aHusl PYHKINN; B3aUMHO
oOpaTHbIe (PYHKITUN, KOMIIO3HUITUS
dyHkmii, rpaduk QyHkun, 00IaCcTh
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHUHN
byHKIMH, HYyTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHasA, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PYHKIIHIA.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHKIIMU, HAaHOOIbIIIEEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyTUpPOBaATh U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh OMpe/IeJICHUE U CBOMCTBA
CTENEHH C LIETIbIM [TOKa3aTeNeM;
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NOAXO0ASIIYI0 (hopMy 3anucu
JNEUCTBUTEIBHBIX YHUCEI JUISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBATH, 3AITUCHIBATH
N-O¥ CTEIEHH. HaTypaJbHOM CTETNIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOH (hopme
WppaunonanbHbie [IpeoOpazoBaHUs YUUCITOBBIX Y MCIIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COJEPKALUX CTEIEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKCHUM.
HppannonanbHbIe ypaBHEHHUS. Haxonuts penienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHUM C IOMOIIBIO
UPPALMOHAIBHBIX YPaBHEHUM. PaBHOCWIJIBHBIX NIEPEXOA0B HIIN
PaBHOCHIIBHBIE TEPEXOBI B PEILICHUH OCYILIECTBIISSL POBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHCHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHON
CTENEeHHU KaK (PyHKIUU 0OpaTHOU JUTsl QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIECHH C HATyPAJIbHBIM ITOKA3aTEIEM IIOKa3aTesIeM
[TokazarenbHast PyHKIHMSL. 10 Crenenb ¢ paMOHAIBHBIM @opMyIUpOBATH ONPEACIICHUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTesIeM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] ypaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YpPaBHEHUM

CTENEHU C PallMOHAIBLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALIUX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcnonn3oBath mudpoBbIe peCypChI
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON QYHKIIUU U U3YUCHHUS
€e CBOMCTB.

Haxonuts pemenus moka3aTeabHbIX
YpaBHECHUI

Jlorapupmuyeckas GpyHKIUS.

Jlorapudwm yucna. CroiicTsa

JlaBath onpenenenue Jorapudpma

Jlorapudmudeckre norapudma. JlecaTuansie qHClia; JECATUIHOTO U HaTypaIbHOTO
ypaBHEHUS U HaTypaJibHbIE JOrapu(Msl. norapudma.
[IpeobpazoBaHue BhIpaKEHUH, Hcnonb3oBath cBOMCTBA JIorapu(MoB
COJIEpIKaIIX JOrapru(pMBbI. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHKUusA, aorapu(pMUUECKUX BbIPAKEHUH.
ee CBOICTBa U rpaduK. Crtpouts rpaduk norapupMuyecKon
Ucnons3oBanue rpaduka GyHKIUN byHKIIMK KaKk 0OpaTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckre ypaBHEHHUS. CBOMCTBA JIOrapu(PpMHUUECKON (PyHKIIUH
OCHOBHBIE METOBI PEIICHUS JUTS peIlieHus 3ajad.
aorapu(pMUUECKUX ypaBHEHUH. Haxonuts petenust
PaBHOCUIIBHBIE IEPEXO/IBI B PEIICHUHT norapu(pMUUECKUX ypaBHEHHIA
aorapu(MUYECKUX YpaBHEHUN C TIOMOIIIHIO PAaBHOCHUIILHBIX MIEPEXO0I0B
WJIH OCYIIECTBIISAS IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeeneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

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

Tpuronomerpuyeckas OKpy>XKHOCTb,

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

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUYECKUE (OPMYIIBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4eCKOW UHIYKIIHUH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHajn3a 0ECKOHEYHO MaJlbIX.
Apudmerrnueckast U reoMeTpuIecKas
IPOTPECCUM.

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

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUsT peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTs npexacraBieHue

00 OCHOBHBIX HJIESIX aHATIN3a
OECKOHEYHO MaJIbIX.

JlaBatsb onpeznenenue
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YICHOB
MPOTPECCUM, & TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
F€OMETPUYECKON MPOTPECCHUH.
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Hcnonp30BaTh nporpeccuu

JUISL PEIICHUS 3a/1a4 PUKIAJTHOTO
XapakTep.

[TpumensTh HOPMYITY CIOKHBIX
MPOLICHTOB JIJIs PELICHUS 3a/1a4
U3 pEeAIbHOW MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

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

JUISl PEIIEHUSI HEPABEHCTB.
[IprmeHenne CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOMU3BOIHBIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUNA CMBICTT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOU K TpaduKy (HyHKIINH.
[Ipou3BOaHBIE DTEMEHTAPHBIX
dbynknui. [TpousBoaHass CyMMsl,
IIPOU3BENCHUS, YACTHOTO

¥ KOMTIO3UIIMU (DYHKIIAN

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIpEpPbIBHASA HAa OTPE3KE, TOUKA
pa3pbiBa (YHKLIUU, aCUMIITOTA
rpaduka QyHKIUH.

[IprMeHATH CBOMCTBA HEMTPEPBIBHBIX
(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 npOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUUECKUAN

U (PU3UYECKUI CMBICI IPOU3BOIHOM
JUISL PELIEHUS 3a/1a4
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[ToBTOpEHue, 00001ICHHE,
CHCTEMAaTH3aIUs 3HAHUI

OCHOBHBIE MMOHATHA Kypca aJire0pbl
M HavajJ MaTeEMaTHYECKOro aHaJInu3a
10 knacca, o6001IeHIE

U CHUCTEMaTHu3aIys 3HaHUH

[IpuMeHsITh OCHOBHBIC TOHATHUSA Kypca
anreOpsl U HA4YaJl MATEMaTUYECKOTO
aHajaM3a JUisl petieHus 3a1a4y

U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX IPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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11 KJIACC
Ha3zBanue KonnyectBo OcHOBHOE coziep>KaHuE pa3ena OCHOBHBIE BUJIbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanue QpyHKuui 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpauk KOMIIO3UIIUU

C IIOMOUIBIO TPOU3BOTHOU

K HCCIICIOBAaHUIO (DYHKITHI

Ha MOHOTOHHOCTb ¥ KCTPEMYMBI.
Haxoxxnenne HanOobIero

Y HAMMEHBIIET0 3HAYCHHUS
HENPEpBbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUIS HAXOKICHUSI HAMTy4YIIero
pEeIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIIPEJICIIEHUSI CKOPOCTH

U YyCKOpEHUS Ipolecca, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
["'eomeTrpuueckue 00pa3bl ypaBHEHUH
¥ HEPABEHCTB Ha KOOPAUHATHOM
TUIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO JIEMEHTAaPHOTO
UCCJIEIOBAHUS Y CBOMCTB KOMIIO3ULUU.
CtpouTts reomeTpruecKue o0pa3bl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

IUIS UCCIIeI0OBAaHUS (PYHKITUU

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

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL HAXOXKACHUS HAaWTy4lIero
penieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKUX, 3a7a4ax,
JUTSL ONIPEAEIIEHNS CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoii unu rpaduKom.

[Tony4ats npencraBieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISIX 3HAHUU

ITepBooOpazHast u UHTErpal 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasHbie nepBOOOpa3Has U ONpeAeICHHBIN
aneMeHTapHbIX QyHKui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS ePBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BHIYUCIISITh
HNurerpan. I'eomeTpruyecknii CMbICIT uHTerpai no gopmyne HeroTona—
uHTEerpana. Beruucienue JletiOHuma.

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

JUTSL HAXOXACHUS MJI01aaei 3HAKOMHTHCS C MATEMaTUYECKUM
IJIOCKUX (PUTYpP B 00BEMOB MO/JICIMPOBAHUEM Ha IIPUMEPE
r€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPaBHEHUIA.
[Tpumeps! pemennii [TosmyyaThk npeacTaBiaeHue O 3HAUCHUU
nuddepeHnanbHbIX YPaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIETMPOBAaHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX IPOLIECCOB C TOMOIIBIO

nuddepeHanbHbIX YpaBHEHUN

['paduku 14 Tpuronomerpuyeckue GyHKIUHU, UX Hcnons3oBath g poBbIe pecypChbl

TPUTOHOMETPUYECKUX CBOCTBa U TpaduKwy. JUTSl IOCTPOEHUSI TPaUKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIMU

Tpuronomerpuueckue YPaBHEHU C TOMOIIBIO Y U3yYEHUS UX CBOWCTB.

HEPABEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuueckue
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Pemenne TpuroHomeTpuyecKux
HEPABEHCTB

YPaBHEHUS U OCYILLECTBISTH 0TOOP
KOpHEH ¢ TIOMOILIBIO
TPUTOHOMETPUYECKOU

OKPYXHOCTH.

[TpumeHsITh GOPMYITBI TPUTOHOMETPUU
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath udpoBbie pecypchl
JUISI IOCTPOEHHUSI M UCCIIEOBAHUS
rpagukoB QyHKIHIMA

HppanmoHnaineHele,
MOKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

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

OCHOBHBIC METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHON
U JjorapumMudeckoit pyHKIui

K PEUIEHUIO MOKAa3aTeIbHbIX

U JJOTapu(PMUUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
NePEXOI0B.

Pematp uppanmonanbHbie

Y KOMOMHUPOBAaHHbIE

HEPaBEHCTBA,

C MIOMOUIBIO PABHOCUIIbHBIX
MePEXOI0B.

Hcnonb3oBath rpaduueckre MeTo bl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISl pELLICHUS 3aa4H
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KomruiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHAMMU:
Y TPUTOHOMETpUYEcKast OPMBI 3alMCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIIJIEKCHOT'O YHCJIa. KOMIIJIEKCHBIX YHCEII.
ApudmeTnueckue onepanuu [IpeacTaBisTh KOMILIEKCHBIE YUCIA
C KOMIUIEKCHBIMY YHCIIAMHU. B aJIreOpandecKkon
N300paxeHne KOMIUIEKCHBIX YUCEI Y TPUTOHOMETPUYECKOU hopMe.
Ha KOOPJIMHATHOM MIOCKOCTH. BoinonusaTe apudmernyeckue
®opmyna Myaspa. Kopau n-oii ONEpaLlX C HUMH.
CTENEHU U3 KOMIUJIEKCHOTO YHCIA. N300paxaTh KOMILJIEKCHBIE YUCIA
[IpuMeHeHre KOMIUIEKCHBIX YUCEN Ha KOOPJAMHATHOM MIOCKOCTH.
IUTsl perieHust GPU3NIECKUX [Ipumensarts popmyny Myaspa
Y TE€OMETPUUYECKUX 3a7a4 Y TI0JIy4aTh MPEICTaBICHUE O KOPHAX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHCJIA.
3HaKOMUTBCA C PUMEPAMHU
IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISI pELLIEHNS] TEOMETPUYECKUX
U (pU3MUeCcKuX 3a71a4
HatypaneHble 1 1ienble yncia 10 HatypanbeHble 1 1elble yncia. OnepupoBath MOHATUIMH:

[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix yuces, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBknnaa
JUISL pEUICHUS 33/1a4 B LIEJIBIX YUCIIaX

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

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KcCen;
anroput™ EBKimaa miis pemenus
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3a/1a4.
3anuceiBaTh HaTypajJbHbIE YKCIA

B PA3JIMYHBIX ITO3UITUOHHBIX CUCTCMAX

CUHCTICHUS
Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBaTh NOHIATUSIMU: CUCTEMA
HUPPAITHOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- Y COBOKYITHOCTh YpaBHCHUI
MOKa3aTeIbHBIX CIICJICTBUSL. Y HEPABEHCTB; PEIICHUE CUCTEMBbI
1 JIorapuMUIECKUX OCHOBHBIE METO/IbI PEIICHUS CUCTEM WJIM COBOKYITHOCTHU; PaBHOCHUJIbHBIE
ypaBHCHUU Y COBOKYITHOCTEH paIrlMOHAIBHBIX, CHUCTEMBI i CHCTEMBI-CJICICTBHS.
UPpalMOHATBHBIX, TOKA3aTEIbHBIX Haxonuts pemienus cucrem
U Jorapu(pMUYECKUX YpaBHEHUH. ¥ COBOKYITHOCTEH IEITBIX
[IpumeneHnre ypaBHEHHM, CHCTEM paIlMOHANBHBIX, UPPAITUOHATIBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKA3aTeNIbHBIX U JTOTapU(PMUIECKUX
MaTEeMaTUYECKUX 3a/1a4 U 3a71a4 ypaBHEHUH U HEPABCHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpuMeHATh cCCTeMBI ypaBHEHUN
U peabHOM KU3HU, UHTEPIPETALIHS K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3UYHBIX 00JacTel 3HaHU I
Y PEaIIbHOW JKU3HU;
UHTEPIPETUPOBATH MOJTYICHHBIC
pEIICHHUS.
Hcnonb3oBath muppoBbIS
pecypchbl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats ciocob pereHus

MOKa3aTeNbHbIE, IoTapuMudecKue
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
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHUW U HEPABEHCTB

C IapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIH U ITApaMETPBI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI IS
peLIeHUs yPABHEHUI U HEPABEHCTB
C IIapaMeTpaMH, a TaKkKe
uccnenoBanue QyHKIMH METOJaMU
MaTeMaTU4YECKOr0 aHAJIN3A.
CTpouTs 1 ncCIIeI0BATh
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

[ToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE ¥ cCUCTEMATHU3aIINs 3HAHUN

MopenupoBaTh pealibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
U UX CUCTEMBI TI0 YCJIIOBHIO 33]1a4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIEIH

C UCTIOJIb30BAaHUEM armapara ajareopsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ymbTar.

[Tpumensarts GpyHkIMN

TUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
pEaTbHBIX TIPOIECCOB.
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Pemate npukiaaaeie 3a1a4u,

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

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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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
MBIIUICHHE, (OPMUPYEMOE TIPH HW3YYCHUU OOYYaIOMHUMUCS TOHSTUWHBIX OCHOB
FEOMETPUM, NPH JOKA3aTEIIbCTBE TEOPEM U IIOCTPOCHHM UEMOYKU JIOTHYECKHUX
YTBEPKACHUN NIPU PENICHUU T€OMETPUUECKUX 3a7a4, YMEHUE BBIABUTATh U OIIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOB3YIOTCS IPU PEIIEHUH 3a7a4 €CTECTBEHHO-HAYYHOT' O
[IUKJIa, B YaCTHOCTH (hU3UYECKUX 3a]ad.

Ilenb ocBoeHHMs TporpaMmbl ydeOHOro kKypca «l'eoMeTpus» Ha yIriIyOJIeHHOM
YPOBHE — Pa3BUTUE WHJUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS MPU U3YYECHUU
r€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHOM o0nacTu «MaremaTruka U uHGOpMaTUKa
yepe3 00ecreueHue BO3MOXKHOCTH MPUOOPETEHUSI U MCHOJIb30BaHUS OoJiee TTyOOKHX
r€OMETPUYECKUX 3HAHUU U JEHUCTBUH, CIEU(DUUYHBIX TEOMETPUM, U HEOOXOAUMBIX JJIs
YCIEIIHOTO MPO(ECCHOHATBHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJb30BAaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMU  3aayaMd  Kypca TeOMETpMHM Ha yIriIyOJIeHHOM YypOBHE,
PACHIUPSIONIMMHU U YCUIUBAIOIIIUMHU KypC 0a30BOT0 YPOBHS, SIBJISFOTCS:

pacliMpeHrue MTPEACTABICHUS O TE€OMETPUM KaK YacTU MHUPOBOM KYJIbTYpPhl U
dhopMUpOBaHHE OCO3HAHUS B3aHUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHUe TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHITUX
MAaTEMAaTUYECKUX MOJEIAX, MO3BOJISIONIMX ONMHUCHIBATH M HM3Yy4daTh pPa3HbIC SIBJICHUS
OKPYXaloIIero MUpa, 3HAaHUE TOHSITUWHOrO ammapara no pasgeny «CTepeoMeTpus
y4eOHOTO Kypca Ir€OMETPHH;

dbopMupoBaHUE yYMEHHUS BIIaJICTh OCHOBHBIMHU IOHSATHSIMH O IPOCTPAHCTBEHHBIX
durypax M HX OCHOBHBIMH CBOMCTBaMH, 3HaHHUE TeopeM, (OpPMYJ M yMEHHE HX
MPUMEHSTh, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOJWTh HECTAHJAPTHBIE CIIOCOOBI
pelIeHUs 3a7aY;

dbopmMupoBaHre YMEHUS paclio3HaBaTh Ha YEPTEkKaX, MOJIEIAX U B PEalbHOM MHPE
MHOTOTPaHHHMKHU U Tejla BPallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHUe TOHUMaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX Teopuil, (QopMHUpoOBaHHUE TMOHMMAHUS POJIM AKCUOMATHUKH MPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHEe YMEHHS BIIaJIeTh METOJAMH JOKa3aTeJIbCTB M aJITOPUTMOB
pEIlIeHUs], YMEHUSI UX TPUMEHSTh, MPOBOJNTH JOKA3aTEIIbHBIE PACCYXACHUSI B XOJIE
pEIIEHHUsT CTEPEOMETPUYECKUX 3aJad M 3a7Jad C MPAKTHYECKUM COJIEpKaHUEM,
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(dhopMHUpOBaHNUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTEMaTHUYECKUX YTBEPKICHUH U POIM aKCHOMAaTHUKUA B TPOBEACHUHU ACTYKTUBHBIX
pacCyKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHNE UHTEILIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABAaTEIIbHOW  aKTUBHOCTHU,  HMCCJIENOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIIICHUSI, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre QYHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHON T€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEMN
B pEaJbHBIX JKU3HEHHBIX CUTYyalUsX W MPU U3YUYCHUU JAPYTUX Y4YEOHBIX NPEIMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEM, MOJIETMPOBAHUS PEaIbHBIX CUTYAIH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENEH, HHTEPIIPETAUU TIOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU ~ COZICPKATENBPHBIMA JIMHUSAMU y4eOHOTO Kypca «I'eomerpusi»
B 10-11 «kmaccax sBmstorcs: «lIpsMble W TJIOCKOCTH B TPOCTPAHCTBEY,
«Mmnororpanaukmn», «Tena BpameHus», « BEKTOppl U KOOPIWHATHI B MPOCTPAHCTBE,
«/IBUXKEHMS B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO T1peboBaHME «YyMETh ONEPUPOBATH
HNOHSTUSMMY», PEJIEBAaHTHBIX T'€OMETPUU Ha yriayOieHHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEp)KATEIbHBIM JIMHUAM Y4eOHOTO Kypca,
a (opMHpPOBaHUE JOTUYECKUX YMEHUHN paclpeiesieTCsl He TOJIBKO MO COIEepKATEIbHBIM
JUHUSIM, HO U 1o rojgaM oOydeHusi. CopaepkaHue 0Opa30BaHUs, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3yinbTaraM  ocBoeHus  DenepanbHONl  padoueld  mporpammsl,
pacnpeneneHHbIM TI0 TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM o0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPUHIUMIIHAIBHBIM BOIpOcaM oOO0ydaromuecss O0O0palaiuch
HEOJHOKPATHO, YTO MO3BOJISIET OPTraHU30BaTh OBJIAJIEHUE TEOMETPUUECKUMHU MTOHATUIMHU
M HaBbIKAMM TMOCJIEAOBATEIBHO M TMOCTYNATENbHO, C COONIOJCHUEM NpPUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOILIYI0 CHCTEMY I€OMETPUYECKHX
MPEACTABICHUM OOy4YarolmMXcs, paclupsisi U yriyonss ee, o0pa3ysd HpOYHbIC
MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yueHUIO TEOMETPUH Ha YIIIyOJIE€HHOM YPOBHE MO3BOJISIET:

co3aaTh ycnoBus s AuddepeHunannn o0yyeHus, MOCTPOSHUS UHIMBUIyaIbHBIX
o0pa3oBaTeNbHbIX MPOrpaMM, OOECIEUUTh YIIIYOJICHHOEC H3yYeHHE TE€OMETPUH Kak
COCTaBJISIIONIEH yueOHOTro npeamera «MaremaTukay;

HNOJTOTOBUTH OOYyYarOUIUMXCsl K MPOJOJDKEHUIO M3YUYEHUsT MaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymie mnpodeccuu, obecrneurBas MNPEEeMCTBEHHOCTh MEXAY OOIIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

OOmiee 4YKMCIO YACOB, PEKOMEHJOBAaHHBIX JUIs M3ydyeHHUss Y4eOHOro Kypca
«['eomerpus» Ha yriyosieHnHoM ypoBHe, — 204 gaca: B 10 kmacce — 102 yaca (3 vaca
B Hezenmto), B 11 knacce — 102 gaca (3 vaca B Heienio).
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COLEPKXAHUE OBYUEHMUA

10 KUIIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 aKCMOMAaTUYECKOM IMOCTPOCHHHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajulesIbHbIE M CKpEIIMBArOIKecs NnpsMble. [Ipu3Haku CKpEmMBAIONIMXCS MPSMBIX.
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MAPAIIIENbHBIE MPSIMBIC B
IIPOCTPAHCTBE, MAPAIUIENBHOCTD TPEX MPSAMBIX, NAPAIUIEIBHOCTD MPSIMON U IIIOCKOCTH.
[lapannensHoe M IEHTpAJIbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajljIeIbHOTO MPOEKTHUpoBaHUs. M300pakeHue ¢Guryp B mnapajjiebHOM
MPOEKIMU. YTIBl C COHANpPAaBIECHHBIMUA CTOPOHAMH, YIOJd MEXAY MNPAMbIMHU
B mpocTpaHcTBe. IlapannenbHOCTh MIIOCKOCTEN: IapajuleiIbHbIe IUIOCKOCTH, CBOMCTBA
napajuielbHbIX MI0ockocTeil. IIpocreiimme nmpocTpaHCTBEHHbBIE (DUTYpPBI HA TIOCKOCTH:
TETPadAP, MAPAIIIEIENHUIIE]T, TOCTPOCHUE CEUEHU .

IleprieHIUKYISAPHOCTh NPSIMOM U IUIOCKOCTH: IIEPICHAMKYJISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NMPAMBIE MAPAIIIEIBHBIE U MEPIECHINKYJISPHBIE K IIJIOCKOCTH, ITPU3HAK
IIEPIICHIUKYJIIPHOCTH MPSIMOM M IIJIOCKOCTH, T€OpEMa O MIPSIMOM IEPIEHIUKYJIAPHOU
II0CKOCTA. OpTOroHanpHOE NPOCKTUpOBaHME. [lepreHIUKyJIsp W HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IIOCKOCTH, IPOCKIUS
buryps Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

VYrael B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIoJI,
JUHEWHBIA yToJ IBYTPaHHOTO yria. TpeXrpaHHbli U MHOrorpaHHbie yribl. CBOWCTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buapl MHOrOrpaHHMKOB, pa3BepTKa MHOTOrpaHHuka. Ilpusma: n-yrompHas npusma,
npsiMasi W HaKJIOHHasT MpU3Mbl, OOKOBass U TMOJHAs TOBEPXHOCTb IPHU3MBI.
[Tapannenenurnen, npsAMOYTroJIbHBIN HapauIeIeNUIIe] U €ro CBoMCcTBa. KpaTyaiiime mytu
Ha TMOBEPXHOCTM MHOrorpaHHuika. Teopema Oinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [lupammuaa: n-yroiapHas nupamuja, MpaBWIbHAS U yCEUEHHAs MUPAMUbL.
CpoiictBa pebep U OOKOBbIX TIpaHeld TNpaBWIbHOW nupamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHMKHU: IIpaBWJIbHAs TIpU3Ma MW [pPaBWIbHAs IHPAMHAA, IIPAaBUJIbHAS
TpEeyroyibHasi MUpaMUJia U MPaBUIbHBINA TETpadp, KyO. IlpencraBnenue o mpaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NJOJAEKadAp U UKOCAIP.

Bobluucnenue 31€eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHanu, yribl. [lnmomanb
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTHU NPSAMON MPU3MBI, MIIOIIAlb OCHOBAaHUH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3msbl. [1nomans 60KOBOW 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

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJJIMHEApHBIE, COHAMPABICHHBIE U MPOTHUBOMOJIOKHO HaIpPaBJICHHbIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [[eWCTBHS € BEKTOpPaMHU: CJIOKEHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXK€HHE BEKTOpa Ha umcio. CBoicTBa
CJI0KEeHUS BEeKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpa Ha uKciio. [loHsTHe KoMITJIaHapHbIe
BeKTOpHI. [Ipu3Hak kKoMmIutanapHoCTM Tpex BekTopoB. [IpaBuWiio mnapamienenunena.
Teopema 0 pa3iIoKEHUH BEKTOPA 110 TPEM HEKOMIUIAaHAPHBIM BekTOpaM. [IpsimoyrosibHast
cucrteMa KoopauHaT B mpoctpaHcTBe. KoopaumHatel BekTopa. CBS3b  MEKIY
KOOpJIMHATAMM BEKTOpa M KOOPJAMHATAMHU TOYEK. YTOJ MEXIy BeKTopamu. CKalsapHOE
MPOM3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TousTHS: TUIUHAPUYECKAs TOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTH, ChepruecKas
MMOBEPXHOCTh, OOpa3ylomue TmoBepxHOcTel. Tena BpallleHHs: MWIMHAP, KOHYC,
yCeUeHHbId KOHYyC, cdepa, map. B3aumHoe pacnonoxeHue cepbl U IIIOCKOCTH,
KacarteJibHas TUIOCKOCTh K cpepe. M300paxeHue Ten BpalleHus Ha IIoCcKocTu. Pa3BepTka
HWIMHApPA U KoHyca. CuMMeTpust cdepsl U mapa.

O6bem. OcHOBHBIE CBOICTBA 00bEMOB Tell. TeopeMa 00 00beMe MPSAMOYTOIBLHOTO
napauienenuneaa U cieactsuss u3 Hee. OObeM NOPSAMOMl M HAKIOHHOM TPU3MBIL,
HWIMHJIpPA, TUpaMUJIbl U KoHyca. OO0beM I1apa U apoBOro CErMEHTA.

KoMOunHanmu ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BriMcaHHas B IHJIMHAP,
onuvcaHHast okoJio umHApa. [lepeceuenune cdepsl u mapa c miockoctsro. Kacanue mapa
1 cdepbl WIOCKOCThI0. [IoHsATHE MHOrOrpaHHMKA, ONMHUCAHHOTO OKOJIO cdepsbl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BpallleHUsI.

[Inomanp NOBEpXHOCTH LIUINMHPA, KOHYCA, IIIOMmaas cdepsl u ee yacteil. [lonodue
B npocTpaHctBe. OTHOLIEHHE 00BEMOB, IUJIOMIAJEH MOBEPXHOCTEH MOIOOHBIX (GUTYD.
[IpeoOpa3oBanue monoOusi, roMoTeTHs. PelieHwe 3agady  Ha  IUIOCKOCTH C
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHue cedyeHW MHOTOTPAHHHMKOB M TE€J BpAIICHUS: CEUYCHHUS IMIMHIpPA
(mapajuienbHO M MEPNEHANKYIISIPHO OCH), CEUEHUS KOHYyca (TTapajuieIbHOe OCHOBAHUIO U
POXOJAIIEee Yepe3 BEPIINHY), CEUEHHUs IIapa, METOJbl MOCTPOCHUS CEUEHHI: METOH
CJIE/IOB, METOJI BHYTPEHHETO TPOECKTUPOBAHUSI, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.
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BekTopbl H KOOPAMHATHI B MIPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepanuu HaJl BEKTOpamMu. BeKTOpHOE yMHOXEHUE
BekTOpoB. CBOMCTBa BEKTOPHOTO YMHOXeHUs. [IpsiMoyronbHas cucteMa KOOpJIUHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnoxkenue Bexktopa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

JIBMKeHUs B MPOCTPAHCTBE

JIBxenus npoctpancTBa. Otobpakenus. J[Brmkenns u paBeHCTBO duryp. Oomume
CBOWMCTBA JBWXKECHUW. Buabl ABWKEHWUN: TNapajUIieIbHbIA NIEPEHOC, ILEHTpaJbHAs
CUMMETpHS, 3€pKaJllbHasi CUMMETPHS, IMOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBanus
nono6wust. [psimas u cdepa Diinepa.

HPEAMETHBIE 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  TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

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

CBOOOTHO OTICPUPOBATH TIOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

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

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO ONIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTHIO;

BBITIOJTHSATH TAPAIIICIBHOE, IICHTPAIBLHOE M OPTOTOHATIBLHOE IPOSKTHPOBAHUE (PUTYP
Ha TJI0CKOCTb, BBITIOJIHATH M300pakeHus1 (UTyp Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOIPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYpP: BHIl CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh TUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPaAMHUIA),
TCOMETPUUYCCKUX TEII C TPUMEHEHUEM (HOPMYIT,

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

CBOOOHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpIMHATAM
B ITPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS Ha/l BEKTOPaMH;

pemaTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHUNW M HAXOXKICHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIC METOABI TPU  PCEHICHUHU
MaTeMaTHYECKHX 3aJ1a4 TOBBIIICHHOTO U BEICOKOTO YPOBHS CIIOXHOCTH;
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OPUMEHSATh  MPOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

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

NPUMEHSTh TOJyYeHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHble CUTYyallud, MPUMEHATh M3YYCHHBIC MOHATHUSI B IMPOIECCE MOMCKA PEHICHUS
MaTeMaTu4YecKu c(HOpMYITUPOBAHHON MPOOIIEMbI, MOJICTUPOBATH PeAJIbHbIE CUTYallUU Ha
A3bIKE TEOMETPUM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C  HMCIOJIb30BaHUEM
r€OMETPUYECKUX MOHATHI U TeOpeM, amnmnapara anreopsbl, peraTh NpakTUYeCKUe 3a1auu,
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
1 c(hepruveCcKOil MOBEPXHOCTIMU, OOBSICHATH CITOCOOBI MOJTYYEHHUS;

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

pacno3HaBaTh Tella BpalleHus (IUWIMHAP, KOHYC, cdepa U I1ap) U OOBSICHITH
CIOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHNUE CPEPBI U MIIOCKOCTH;

BBIYKCIIATh BEJIIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHUs, 00BEMBI U
TJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHUS, TEOMETPUUECKUX Tell C
npuMeHeHueM Gopmy;

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

BBIYUCTISATh COOTHOIICHUS MEXKAY IUIOMAIMH TOBEPXHOCTEH M 0o0beMamu
MTOJIOOHBIX TEI;

MU300pakaTh M3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEeJ BpallleHHUS;

U3BJICKATh, WHTEPIPETUPOBATH u peoOpa3oBbIBATh uHbOpMAITUIO
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha YepTekax
U PUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMK HAJl BEKTOPAMHU;

3aJ1aBaTh IJIOCKOCTh YpPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemarh TeOMETPHUECKHUE 3a/Jaddl Ha BBIYMCICHHWE YIJIOB MEXAYy MPSIMBIMU U
MJIOCKOCTSIMH, BBIYUCIICHHE PACCTOSHUN OT TOYKH JI0 TIUIOCKOCTH, B II€JIOM, Ha
MpUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBU’KEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

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

CTPOUTh CEYEHHS MHOTOTPAHHUKOB U TeJl BpAIllCHHs: CEUEHUS IWIMHIpA
(mapanienbHO U MEPIEHIUKYIISIPHO OCH), CEUeHHs KOHYCa (MapauieIbHO€ OCHOBAHUIO U
IPOXO/IAIllee Yepe3 BEPILUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIECH MIOCKOCTH;

JTOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEANOJIATAOIINX HECKOJIBKO IIaroB perieHus, €ClI YCIOBHS NPHUMCHECHHsS 33JIaHbl B
SIBHOHM W HESBHOU dopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
Tr€OMETPUYECKUX BEJIUYHH;

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

MIPUMEHATh TOJTYYCHHBIC 3HAHWS HA TMPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHWBATh PEATbHBIC CUTYAIlUH, TPUMEHATh U3YUCHHBIC ITOHSATHS, TCOPEMBI, CBOMCTBA B
mpollecce TIOMCKa pEeHIeHUsT MaTeMaTHU4ecKu CGHOPMYIHUPOBAHHONW  MPOOJIEMBI,
MOJICIIUPOBATh PEaIbHBIC CUTYallMH Ha S3BIKE TEOMETPHUH, MCCIICIOBATH IMOCTPOCHHBIE
MOJICII C MCTOJIb30BaHUEM TEOMETPHUYECCKUX MOHATHA W TEOpEM, amnmapara 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 ICSITEIIBHOCTH
OcHoOBHOE coziep>kaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenenstsb MIOCKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUH: TOUKA,

npsiMast, INOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUjIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[TonsTHS: mepeceKarouecs MIOCKOCTH,
nepeceKarouecs npsmas 1 mioCKOCTh;
HOJTyTIPOCTPAHCTBO.

MHoTrOorpaHHUKY, H300paKeHue
MPOCTEUIITUX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CniocoObl 3a1aHus PSMBIX

Y TTIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnui

B KOTOPOU BBIIOJIHSIETCS IJIAHUMETPUSL.
JlemaTe mpoCTEeUIINE JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTU3AIIIEH KOTOPHIX
ABJISIFOTCSI aKCUOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSITh NPUHIIHUIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 TIOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TIIOCKOCTH.
Pemats crepeoMeTpruyueckue 3a1auu:
Ha OMpENICIICHUE BUJA CECUCHUS

M HaXOKJICHUE €0 IJIOIIaIH.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

Hcnonb30BaTh pu peELICHUH 3a1a4
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MUpaMUJIbL, KyOa v IPU3MbI, KOTOPbIE
IPOXOJAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJTYYEHHBIX IIJIOCKOCTEN.

PaCKpaHII/IBaHI/IC IIOCTPOCHHBIX CEUYCHUM

Pa3HBIMU LIBETAMH.
Meron cnefoB s HOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUEHUN
MPSMBIX U TI0cKocTer. [locTpoenue
CEYEHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKCh 1AarOB
IIOCTPOCHUH.

[ToBTOpEHNE TUIAHUMETPUH.

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

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA INIAaHUMETPUN

U CTEPEOMETPUU

CJIeyIOIIKeE MIIaHUMETPUIECKIE (DaKThI
Y METOJIBI:

Teopembl Paneca

Y O ITPONIOPLMOHAIIBHBIX OTPE3KaX.
AJITOpUTM JEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOIHHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
IIpsIMOYTOJIBHBIN TPEYTOJIBbHUK.
CBONCTBO CpeAHEN JIMHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTiia
TPEYTOJIbHUKA.

CBOMCTBO M€JIMaH TPEYTOJbHUKA.
[Tpu3Haku mogo0us TPEyroJIbHUKOB.
[Tomy4aTs mpencTaBiaeHUs

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

BzanmHoe pacrniosioxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

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

[TapamienpHble IpsMbIE

Knaccudunmpoats B3aumMHoe
PACIIOJI0KEHUE TIPSIMBIX

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

0 CYLIECTBOBAaHUU U €AMHCTBEHHOCTH
MIPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIeKaIEen

HAa IAHHOW IPSIMOM.

JlemMa 0 nepeceyeHnn napajjieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannenbHoCTh
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpeMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaNIETbHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (GUTYp B MapasieibHON
POEKIIHH.

[enTpanbHas MpOEKLKL.

VYT0J1 ¢ COHaNpaBIEHHBIMU CTOPOHAMHU.
Yron Mexay npsMbIMH.

3a1aun Ha T0Ka3aTeIbCTBO

Y UCCJIEIOBAHKE, CBSI3aHHbBIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYIIECTBOBAHUU U €IUHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIKAILEH Ha JPYyTroM IPSIMOH;
JEMMY O TIEPECEYEHNH INIOCKOCTH
JIBYMsI TapajlIeIbHBIMU MTPSIMBIMU;
TEOpPEMY O TPEX MaAPAJIICITbHBIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEIIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHA CTOPOHAMHM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuIeIbHBIM U [IEHTPAIbHBIM
MPOEKTUPOBAHUEM U KAK BBITOIHSAETCA
MPOEKTUPOBAHKUE (PUTYD HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJLICITBHOTO
ITPOEKTUPOBAHUS.

N3o0paxkath B mapajuiebHON
IIPOEKILIMU Pa3HbIE TEOMETPUUYECKUE
burypsl.

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

Y OLICHUBATh YTBEPKIACHUS C LEIIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
1 HEKOPPEKTHBIX PacCyKIACHUH.
MoenupoBaTh peajbHbIE CUTYallUH,
CBSI3aHHBIEC CO B3aUMHBIM
PacoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSTUH U TEOPEM, allrapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITomyuaTs npeacTaBiIcHUE

O LIEHTPaJIbHOM MMPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MEePCIIEKTUBBI

[TapajuienbHOCTD NPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTH: MapayIeaIbHOCTh NPSIMOU
Y IJIOCKOCTY B IIPOCTPAHCTBE.
[Ipr3Hak nmapamuiebHOCTH IPAMOMN

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

HAa BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIE C MAPALICIIBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
4yepes JaHHYIO NPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuer otHOomennii. [1apamiensnas
MPOEKIUs, IPUMEHEHHUE

U1 IOCTPOEHUS CeUeHUI Ky0a

U TIapaJIjIesIeuIe 1a.

CBoicTBa napauieNenuIena u NpUu3Msl.

[TapamiensHbie mockocTu. [lprusHaku
NapajlJIETbHOCTH ABYX IIJIOCKOCTEH.
TeopeMa 0 mapauieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY,

HE MPUHAIJIEKAILYIO TAHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoiCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IepecevYeHs NP NEPECEUCHUN JIBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,

COOTBETCTBYIOIIME ITPUMEPHI
U3 pearbHOU KU3HH.

@opMyIIMpOBATH ONPEAECTICHUE
IapaJuIeNIbHBIX MPSIMOU U INIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 IapaJUIEIbHOCTH IPSIMOM

U IJIOCKOCTH; CBOMCTBA
IIapaJuIeIbHOCTH MIPSMOU U TIIIOCKOCTH.
Pewrats crepeoMeTpuuecKue 3a1a4u
BBIYMCIICHUS U I0KA3aTebCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
Pemats nmpakTudeckue 3agauu

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

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHbBIE PACCYKICHUS

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

CpaBHHBaTh ¥ aHAJIM3UPOBATH
peanbHbIE CUTYallH, CBSI3aHHbIC

C ApaJUIEIIbHOCTBIO IPAMOU
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3aKJIIOYCHHBIX MCIKAY IapalJICIbHBIMHA
IIJIOCKOCTAMHU, O IICPCCCUCHUUN HpHMOI?I
C ABYM: ITapaJIJICJIbHBIMU IIJIOCKOCTSMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MOJIEJIMPOBATh pEAIbHbBIE CUTYallUH,
CBSI3aHHBIE C MMAPAIUICIIBHOCTHIO
IIPSAMOM U INIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHUKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1ivH
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
napajuieenunese.
[lepieHIUKYIAPHOCTD IPAMOU

u rockoctu. [IpusHak
MEPIIECHANKYJIAPHOCTH NPSIMOU

Y IJI0CKOCTU. Teopema o
CYILLIECTBOBAHUU U €JUHCTBEHHOCTH
IIPSMOM, IPOXOIALIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K mockoctu. [lnockoctu

Y NIEPIICHINKYJISIPHBIC UM TIpsAMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsIp U HAKJIOHHAS.
[TocTpoeHune neprneHauKyIsApa

13 TOYKHU Ha IPSAMYIO.

Teopema o Tpex nepneHauKyJspax

AKTyanu3upoBath (GaKkThl U METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
@opMyIMpPOBATH ONIPEICIICHHUS:
MIEPIICHINKYJISIPHBIX TPSAMBIX

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

0 MEPNEHAUKYIIPHOCTH ABYX
I1apaJuIeNIbHBIX MPAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEXKAY
MapaJuIeIbBHOCTBIO MPSMBIX U UX
IIEPIICHIUKYJISIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK MEPIECHINKYIJISIPHOCTH
MIPSIMOU U TJIOCKOCTH; TEOPEMY

O CYLECTBOBAaHNUH U €IMHCTBEHHOCTHU
[PAMOM, IPOXOIAIIECH Yepe3 TaHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAaHHON
IIJIOCKOCTH.

N3006pakath B3aMMHO
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(npsimasi u oOpatHas).

YTroa Mexy CKpemrBatOIUMUCS
npsiMeIMU. [IoHCK Tepnes AMKYIIApHBIX
MIPSIMBIX C TOMOIIBIO
MIEPIIECHIUKYJIPHBIX IIIIOCKOCTEN
OpTOoroHasibHOE IPOEKTUPOBAHNE.
[TocTpoenue ceueHuii Kyoa, IpU3MBblL,
MIPAaBWJIBHOW MUPAMUABI C TOMOIIBIO
OPTOrOHAJILHOU MPOEKIHUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTH
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHauKyISIpHOCTH
PSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummerpud. IIpaBuinbHbIe
MHOTOTPAHHUKHA

Pacuet paccrosiHuii OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMyCTUTh
NIEPIECHANKYJIAPBI: CAMMETPUS, CIABUT
TOYKHU 110 NApaJIJIEIBbHON MPSIMOM.
CnBur 1o HenapasieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

NEePHEHANKYISIPHBIC TPSIMYTO

U TJIOCKOCTb.

@opMyIMpOBaTH CBOMCTBO
MIEPIICHIUKYJIPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4ath npencTaBieHUE O 3HAYCHUH
NEPIEeHIUKYIIApa Ui IpYruX obacTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHHUS, CBI3AHHBIC
C IMMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHINKYISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
MEPIICHINKYJIAPAX U TEOPEMY
o0paTHYyIO TeOpeMe O TpPeX
NEPIECHIUKYIISIPaX.

[Tomy4aTs npeAcTaBICHNE

00 OPTOTOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3sIBaTh TEOpEMY O MPOECKLIUU
TOYKHU Ha NPAMYIO.

Pemate crepeoMerpuueckue 3anauu,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pewats mpukitagaelie 3aaauu,
CBSI3aHHBIE C HAXO0XKICHUEM

51




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

Ir€OMETPUYECKHUX BEJIMUYMH.

Pemate crepeomerpuueckue 3amauu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TpeX MEePIEHIUKYIPAX,
HAax0KJICHUEM PACCTOSHUM,
IIOCTPOEHUEM IIPOEKIUH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
AHanM3UpOBaTh U MOAETUPOBATH

Ha SA3bIKE TEOMETPUU PEAJIbHBIC
CUTyalllH, CBSI3aHHbBIC

C IEPNEHAUKYIISIPHOCTHIO MPSIMOM

Y IJIOCKOCTH; UCCIIEN0BATh
ITOCTPOEHHBIE MOJEIH, B TOM YHCIIE
U C UCTOJIb30BaHUEM alllapara ajreopbl

VYTribl B pacCcTOSTHUSA 16 [ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU AKTyanu3upoBath (GaKkThl U METO/IbI
Ha IJIOCKOCTH, TPUTOHOMETPHS IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
B IPOM3BOJIBHOM TPEYTOJIbHUKE, IIPOBOAUTH AHAJIOTHM.
TEOpEMa KOCHHYCOB. @opMyIMpOBaTH ONIPEAEICHNE
[ToBTOpEHHUE: Yyrom MexXIy JIBYTPaHHOTO yTJIa.
CKPEIHBAOIIAMUCS NPAMBIMHU Jloka3pIBaTh CBOMCTBO paBEHCTBA BCEX
B IIPOCTpaHCTBE. | eomeTprueckue JIMHEWHBIX YIJI0B JBYI'PAHHOIO YIJa.
METO/IbI BBIUNCIICHUS YIJIa MEXTY KnaccuduimpoBaTs 1ByrpaHHbIE YIJIbI

52




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

MPSAMBIMU B MHOTOI'PaHHUKAX.
JIByrpanHsbiil yroy. CBOWCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIJIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISPHBIX
mockocren. [Iprusnak
MIEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TE0-peMa O MPSAMOU IEPECECUEHHUS IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEN IUTOCKOCTH.

[IpAMOYTOJIBHBIN apaJUICICIINIIEN;
Ky0; U3BMepeHus, CBOMCTBA
IPSAMOYTOJIBHOTO MapaIJIEIICIIUIIEA.
Teopema 0 quaroHany NpsSMOYTroJIbHOTO
napajulesIelMIea U CIEICTBUE U3 Hee.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM TIPSMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAKOIIAECS
psIMBbI€, TAPAJUIEIBbHBIE IJIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX IIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH

B IIPOCTBIX CUTYaLHsIX.

B 3aBUCHUMOCTH OT UX I'PaAyCHOU MEPHI.
@opMyIMpOBaTh ONPEAECIEHUE B3aUMHO
MEPIIECHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

@OopMyIIMpPOBATH CIIEICTBHUE

(U3 mpu3HaKa) O NEPIEeHIUKYIIPHOCTU
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IPSAMOM, IO KOTOPOM NIEPECEKAOTCS IBE
IJIOCKOCTH, 3T IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEe O JUAroHAJISIX IPSIMOYTOJILHOIO
napajuieenunesaa.

Pewars crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C NEPIICHANKYIISIPHOCTD
MPSAMBIX U TJIOCKOCTEH, UCITOIb3YS
MJIaHUMETpHUYECKHE (DaKThl 1 METO/IBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNH TEOMETPUYECKUX 3314,
CBSI3aHHBIX C NEPIEHAUKYJIISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3UpoOBaTh U MOAETUPOBATH

HAa S3bIKE TEOMETPUU PEAJIbHBIE
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OnyckaHue NepreHIuKyJIsIpOB,
BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
110 TOYKH; IPSIMOM; TJIOCKOCTH.
Brruncienue pacCTossHUNA MEXITY
CKPELIMBAIOIINMUCS TPSIMBIMHU

C MIOMOUIBIO IEPIIEHIUKYIIIPHON
IIJIOCKOCTH.

TpexrpaHHbIN yroJl, HEpaBEHCTBA
JJIs TPEXTPAHHBIX YTIIOB.

Teopewma [Tudaropa, TeopemMsl
KOCHUHYCOB U CHHYCOB

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

CUTYaIluH, CBS3aHHBIC
C TICPIICHANKYJIAPHOCTBIO MPSMBIX

Y IUIOCKOCTEH.

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

Pemmath mpukiiaaHbIe 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
TCOMETPUYCCKUX BEIIMIMH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HakJIOHHAs
npu3Msbl. [IpaBuiibHas npusma.
[Ipstmont mapanenenunen,

IPSIMOYTOJIbHBIN TTapaJijieNienune, KyoO.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIC
Y TIOJIYTIPABUJIbHbIE MHOTOTPAHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, J€JIaTh 3aMEYaHUs,
KOMMEHTAapHUH.

AHaNIM3UpOBaTh PELICHUE 3aa4H.
PucoBats BbIyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHABJIUBATH OOITUIN BH/I
BBINIYKJIOTO MHOTOIPAHHUKA T10 IBYM
€ro MPOCKLUSIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.
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PucoBars BbIITyKIIbIE MHOTOTPAHHUKH

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

[InmaHnpoBaTh MOCTpOEHNKE
IIPaBUJIbHBIX MHOTOTPAHHUKOB

HAa ITOBEPXHOCTSX APYTUX IPABUIIBHBIX
MHOTOI'PaHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[TonsATHE BEKTOPA HA TIJIOCKOCTH

Y B IIPOCTPAHCTRBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napayieyenunea, YMHOKEHHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3uCy TPeX BEKTOPOB, HE JISHKAITUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYUCIICHUE YTJIa MEXKy BEKTOpaMHU

B IPOCTPAHCTBE.

[Ipocrelimme 3a1a4n ¢ BEKTOpaMU

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

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TIJIOCKOCTH M B MPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[IpuBOIUTH IPUMEPHI (HU3NYECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITIOJHEHUS
JNIEUCTBUM CIIOKECHHUS U BEIYUTAHUS
BEKTOPOB, YMHO>XEHHUS BEKTOpa

Ha YHCIIO.

Jloka3bIBaTh NpU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IOKEHUU
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J000r0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpam

[ToBTOpenue, 06001IEHIE
Y CHCTEMaTH3aIlNs 3HAHHUI

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTH3alis 3HAaHUH.
Uctopus pazBuTusi CTepeoMEeTpUN KaK
HAyKH M €€ POJIb B Pa3BUTHHU
COBPEMECHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemrats cTepeoMerpuyecKue 3aaaun
Ha JIOKa3aTeIbCTBO MaTEMaTHICCKHIX
OTHOIIICHUH, HAXOXKICHUE
TC€OMETPHYCCKUX BEJIMYUMH (JJTHH,
YTJIOB, TUIONIA/IeH, 00HEMOB).
Hcnonb30BatTh MpH pelicHUH
CTEPEOMETPUICCKHX 3a/1a4
IUTAHUMETPUYCCKHE (PaKThI K METO/IBI.
[TpOBOAMTH JTOTUYECKH KOPPEKTHBIC
JI0Ka3aTeJIbHBIC PACCYKICHHUSI

IIPH PEIIICHUH CTEPEOMETPHUSCKHUX

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

Ha S3bIKE TEOMETPHH.
MoenrpoBaTh peagbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUH M HCCIICIOBATh
MIOCTPOCHHBIC MOJICIIH, B TOM YHCJIC
Y C UCTIOJIh30BAHUEM arlapara
anreopshl.

Hcnonb30BaTh KOMIIBIOTEPHBIC
IPOrPaMMBbI TIPH PEIIICHUHN 3a/1a4.

56



Ddenepanbhas pabouast nporpamma | Matemaruka. 10-11 kmaccel (yriryOJaeHHBIH YPOBCHB)

[lomy4aTs npeACTaBICHUE O TEOMETPUU
KaK O pa3BUBAIOLICICS HAyKe,
HCCIEAYIOIEH OKPYKAIOIIUNA MUDP,
CBSI3aHHOM C peabHbIMU OOBEKTaAMHU,
ITIOMOTAIOIIEH PEIUTD PEATIbHbIE
KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX HHIKCHEPHBIX

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

Y HEKOPPEKTHBIX PaCCyKIACHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIN.
Hcnonp3oBath HUPPOBIE pECYPCHI

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC
Hazpanue Konnuecto OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE coOJIep:KaHue
pasnena (TeMbl) Kypca 4acoB y4YaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBath (GaKThl U METOIBI

HA IJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXKY BEKTOpamMu
B IIPOCTPAHCTBE. Y pPaBHEHUE NIPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTU B OTPE3KAX.
BekropHoe nipousBeneHue. JINHeHbIe
HEPABEHCTBA, JUHEMHOE
IPOrpaMMHUPOBAHUE.

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

Haxoxnenue pacCcTosHu OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMM.

BcnomHUTE onpenienieHne CKalspHOTo
YMHOEHUS U €r0 CBOMCTRBA.
Bpraucasate ¢ TOMONIBIO CKaISIPHOTO
YMHOKE€HUS JJTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
BriBOIUTH ypaBHEHHE TIJIOCKOCTH

1 (popMyIiTy pacCTOSTHUS OT TOYKU

JIO TIJIOCKOCTH.

Pemiats 3agauu, coyeras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

IIPU PELICHUN TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.
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AHanu3upoBaTh U MOJIEIUPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHBIE
CUTYaIINH, CBS3aHHBIC BEKTOPAMHU

U KOOpJIMHATAMHU.

HccnenoBats moCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrpPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPaHHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKH, METO]]
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
nepeceyeHust MPSIMbIX U MIIOCKOCTEH.
[TapannenbHble TPSMBIE U TIIIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOUIEHHM, YTJIbl MEXKY
CKPEIIUBAIOIIUMUCS TTPSIMBIMH.
[TepnieHquKyIsIpHBIC IPSIMBIE

U TJIOCKOCTH: CTaH/IAPTHHIE MaPhI
MEePHEHIUKYJISIPHBIX TIIOCKOCTEN

U TIPSIMBIX, CAMMETPHUU
MHOT'OTPaHHHUKOB, TEOPEMA O TPEX
MEePIIECHIUKYJISIPAaX, BEIYUCICHUS JITTUH

CtpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BETUYUH (IJIMH,
YTJIOB, TUIONIA/IeH, 00bEMOB).
Hcnonp30BaTh npu pelieHUU
CTEpEOMETPUYECKUX 3a7a
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
[TpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JTIOKa3aTeIbHbIE PACCYKICHUS

IIPU PEUIEHUU CTEPEOMETPUUECKUX
3a/1au.

CpaBHMBATH U AaHAIM3UPOBATH

59



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

B MHOTOTPAHHHKAX.
[ToBTOpEeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHHUsI
0I00M4.

[Tmomaau ceueHnii MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peabHbIEC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

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

¥l C HICTIOJTL30BAaHUEM amiapara anreOpebl.

Hcnonb3oBarh KOMIIBOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O0BbeM MHOTOIpaHHUKA

17

O6bem Tena. O0beM IPSIMOYTOJILHOTO
napajuiesienunena. 3agadu

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

C BbIUHCIIEHHEM 00beMa
IPSIMOYTOJILHOTO TapauIeeUIe1a.
O0beM npsIMOl TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BRIYHUCICHHEM 00bEMOB
psAMOM Ipu3Mel. [Ipuknansbie
3a1a4u, CBSI3aHHBIE C 00HEMOM
MPSMOU IPU3MBI.

CB0OOHO ONEPUPOBATH MOHATUSIMH:
o0BeM Tena, 00beM MPSIMOYTOJIBLHOTO
napajuieJIenunesa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
IPsIMOYTOJILHOTO Mapasliesenumesa,
CJIE/ICTBHS U3 HEeE.

Pa3pe3ats MHOTOTpaHHUKH,
NepeKyIaablBaTh YaCTH.

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

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LEJbIO BBISBICHUS
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Brruncnenne 00beMOB Te

C TIOMOIIBIO ONPEIETIEHHOTO
uHTerpana. O6bemM HaKJTOHHOU
PU3MBI, TUPAMU/IBI.

®opMyna ooObemMa MUPAMUIBI.
OTtHo1ieHre 00EMOB MUPAMUJT

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

[IpuknagHbie 3a1a4u MO TEME
«O0BeMBI TeM», CBI3aHHBIE C 00HEMOM
HAKJIOHHOM MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o6bemMoB. Berunciienue
pacCTOSHUS J0 IIOCKOCTH

JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHI.
AHanmuM3upoBaTh U MOJEITHUPOBATH

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

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

BBIBOUTH OCHOBHYIO HHTETPATIbHYIO
dopMyITy TSI BEIYUCIIEHUST 00BEMOB
Tell.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOM TIPU3MBI Ha TIPUMEpE
TPEYTroJIbHON MPU3MBbI

Y JUUTSl TIPOM3BOJIBLHON TIPU3MBEI.
JlokasbIBaTh TEOpEMY: 00 00BEME
UPaMUIBI, HOPMYITHPOBATH CICICTBUS
U3 Hee: 00beM YCEUEHHOUM MUPaMU/TBI.
BreiBoauTh hOpMYyITy Uit BEIYHACICHHS
00BEMOB YCECUCHHON TTUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolue UIHHAPUIECKON
TIOBEPXHOCTH.

CB000IHO OTIEpUPOBATH MOHATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IMHAP. M3ydaTh criocoObl
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Hummanp. [psmon kpyrosoun
nuuHap. [1nommans noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKOH
noBepxHocTu. Konyc. Ceuenue konyca
IUIOCKOCTBIO, MapajuiebHON
ITIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
koHyc. M3o0paxeHue KOHyCOB

1 YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpriecKkue 3a1a4u

HAa JIOKAa3aTEeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUYCHUN LWJIMHIPA,
KOHYca.

[Tpuknagabie 3a1a9M, CBA3aHHBIC

C IIUJTHHIPOM.

Cdepa u map.

ITepeceuenue chepsl u mapa

¢ iockocThio. Kacanue mapa

U cepbl I0CKOCTHI0. By

U n300pakeHue mapa.

YpaBuenue chepsl. [Lnomians cheps
Y €€ YacTeu.

Cummetpus cepsl U mapa.

MOJTyYeHUS IUIHMHIPHUECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh LUIUHAP U €T0 CEYEHUS
IUIOCKOCTBIO.

CB000OIHO OTIEPUPOBATH TOHITUIMH:
KOHMYECKasl IOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.

N3y4athb criocoOsbl osryuyeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, TPOXOAILEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BreiBoauTh hopMyItbl 1St BEIUMCICHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpaIlECHHUS.

Pemats crepeomeTpudeckue 3a1auu,
CBSI3aHHBIE C TEJIaMH BpAIICHHUS,
HaX0KICHUEM IJIOAAA OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, TIOCTPOCHUEM
CEYECHHUM.

Hcnonp30BaTh npu pelieHuy 3a1a4
IUTAaHUMETPpHUYECKUE (PaKThl U METOIBI.
CpaBHUBATH U aHATTM3UPOBATH
YTBEPKACHUS C LENbIO BBISBICHUS
JIOTMYECKH KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIEC CO C(HEepPOH U MaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

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

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHHIC
OJ00USL.

Pa3nnynbple KOMOMHAIIUN TET
BpaIleHUs] © MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaICHUSD»

U HEKOPPEKTHBIX PacCyKJACHUM.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyalllH, CBA3aHHbBIE C KOHYCOM

U TUAJTUHIPOM.

HccnenoBars nOCTpOCHHBIE MOJIEIIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajnreopsl

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

CB00OOHO OMEpUPOBATH TOHATUSIMU:
chepa u map, HeHTp, paanyc, AMaMeTp
chepsl u mapa.

HccnenoBaTh B3aMMHOE paCMOIOKEHNE
chepbl U TIIOCKOCTH.

PopMyIMpOBATH ONPEAEICHUE
KacaTeJbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauTs hopmyity 1Sl BEIYUCTICHUS
iomaan cepel uepes3 paanyc chepsl.
Pemrats ctepeomeTpuueckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOMaau cepsl U ee
yacTel, MOCTPOCHUEM CeUEHUN cepbl
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¥ 11apa.

AHanu3upoBaTh U MOJICTUPOBATD

Ha SI3bIKE TE€OMETPUU pPeaIbHbIC
CUTYaIINH, CBSI3aHHBIE C I1apOM

u cepoi.

Pemiats npocTeie 3aga4n, B KOTOPBIX
bUrypupyroT KOMOMHAIIMH TEJl
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pelieHnu 3a1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpUYECKUe PaKThl U METO/BI.
Pemats cTepeomeTpuueckue 3agaud,
CBSI3aHHBIC C TEJIaMU BpalllCHUs,
IIOCTPOECHUEM CEYEHUM TEJI BPALLICHNUS,
C KOMOMHAITUSIMU TEJI BpAILCHUS

¥ MHOTOTPaHHHKOB.

[TpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JT0Ka3aTeJIbHbIE PAaCcCyKICHUS

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

AHanmM3upoOBaTh U MOJICTTUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYyaIlUH, CBSI3aHHBIE C
MHOTOTPaHHUKAMH.

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

[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O6beMm muuHapa. Teopema

00 00beMe MPSMOTo IUITUHIpPA.
[Tmomaay 60KOBOM M OJIHOK
MOBEPXHOCTH ITUIHMHAPA.
Brruuciaenne o0eMOB Tel

C TIOMOIITBIO OTMIPEICIICHHOTO
unTerpana. OobeM KoHyca.
[Imomaan 60OKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHUEM 00bEMOB
AJIUHIpa, KOHYyCa.

[Tpukmagaeie 3agaun o Teme «O0BeMbI
Y TTOIAM IOBEPXHOCTEN TEJL.
O06beM mapa u MapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepnl.

CrepeoMeTpUUecKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
mrapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[IpuknagHeie 3a1a4u 110 TEME
«O0BeMBI TEID», CBA3aHHBIC

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

Jloka3bpIBaTh TEOpEMBI: 00 00BEME
IUIMHIpa; 00 00beMe KOoHyca.
BriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a7a4
Ha IOCTPOEHUE LUPKYJIEM U JIUHENKOM,
0 KJIACCUYECKUX HEPa3pPEIIUMBbIX
3a/1avax.

CB00OOHO OMIEpUPOBATH MOHITHSIMHU:
1apOBOM CETMEHT, IIIaPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAaHHE U BhICOTA
1apOBOTO CJIOSL.

BriBoguTh GOpMYIIBI TSI HAXOXKIACHUS
00bEMOB IIAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, IJIOMAAH CHEPHI.
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¢ 00BbEMOM I1apa U TUIOMIAIbI0 ChHEpHI.
CoOTHOIIECHUS MEXTY TUTOIIAIIMHU
HOBepXHOCTEH 1 00beMaMU MTO0OHBIX
TeJl.

[TonoOHBIE TENa B TPOCTPAHCTBE.
N3menenue o6beMa npu mog00omu.
CrepeoMeTpruueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHMEM O0BEMOB
TEJ U TUIOMIA/IeH TTIOBEPXHOCTEM

JlokaspiBaTh TEOpeMy 00 0ObeMe Imapa.
Pemate cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM II1apa, MapoOBOTO
CETMEHTA, apOBOT0 CEKTOPa,

TUTOIIA B0 CEPHI.

CpaBHHBaThH U aHATU3UPOBATH
YTBEPKICHUS C IEIIBIO BBISBICHUS
JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmu3upoBaTh U MOJIEIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYyalliU, CBI3aHHbBIE C 00bEMOM
apa, mapoBOro CETMEHTA, IaPOBOTO
CEerMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONIEPUPOBATH OHITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Boraucisate 00beMblI TEI C TOMOIIIBIO
OTIpEICIICHHOTO HHTETpaIa.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXKTY
TUIOLIAASIMU TIOBEPXHOCTEN

U 00beMaMu MOJAO0HBIX TE.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKICHUS

IIPY PEIICHUN TeOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C BBIYHCIICHHEM 00bEMOB
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TCJI C IOMOIIBIO OIIPCACIICHHOIO
HHTCI'paJid, HAXOXKIACHUCM
COOTHOHICHUA MCIKAY ILUIOIIAIAMHA
HOBerHOCTCﬁ 1 00beMaMH HOI[O6HBIX
TCII.

AHaJ'II/ISI/IpOBaTB U MOACIINPOBATDH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyallun, CBA3aHHBIC C o0beMaMu

" IIOBCPXHOCTAMMU TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHUC
IrCOMCTPHUUCCKUX BCIININH

JIBrKeHUs

JIBUKEHHS TPOCTPAHCTBA.
Otobpaxenust. [[BrxeHus

U paBeHCTBO puryp. OOume cBoiicTBa
NIBIDKEHUM. BUapl IBMKEHUI
napajuiesIbHbIA MEPEHOC, IIEHTpaTbHAas
CUMMETpHUS, 3€pKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas

u chepa Ditnepa.

['eomeTpuueckue 3amauun

Ha MPUMEHEHNE IBUKCHUS

CB00OOHO OMIEpUPOBATH TOHIATUSIMHU:
0TOOpaXkeHHe MPOCTPAHCTBA Ha ceOs,
JBUKCHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasl, OCeBas M 3epKallbHas
CUMMETPUH, TapAIJIEIbHBIN MEPEHOC;
PaBEHCTBO U mogo0ue Quryp.
JlokasbIBaTh YTBEPXKIICHUS O TOM, UTO
IIEHTPAJIbHASI, OCEBAs U 3epKaTbHAS
CUMMETPHUH, [IapajuIeIIbHbIN IIEPEHOC
SIBJISIFOTCSI JIBUYKEHHUSIMU.

BoinonHsATes npeoOpa3oBaHus HOJ00US.
OnepupoBaTh MOHATHSIMH: TIPSIMast

u cdepa Dinepa.

Pemats reomerpuueckue 3a1a4uu
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C MCII0Jb30BaHUEM JBIKCHUH.
Hcnonbs30BaTh Ipu peLICHUH 3a1a4
JBUKEHUS TPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpeHue, 0600IICHNE
U CHCTEMaTHU3anns 3HaHUHU

17

O06o6maroree MOBTOPEHUE MOHATUI
¥ METOJIOB Kypca T€OMETPUHU

10-11 knaccoB, cucTeMaTH3aIus
3HAHUM.

Hcropwus pa3BuTHS CTEPEOMETPUH KaK
HAyKH M €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOIOTHMA

Pemate cTepeoMeTpudecKkue 3aaadu
Ha JI0Ka3aTeIbLCTBO MaTeMaTHYECKUX
OTHOIIICHUM, HAXOXKICHUE
reOMETPUICCKUX BEITUYHH (IJIMH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonws30Bath pu pellieHUuU
CTEPEOMETPUYECKUX 3a/1a4
IJIAaHUMETPpUUYECKUEe (PaKThl 1 METO/IBI.
[IpoBOANTE TOTMYECKU KOPPEKTHHIC
JI0Ka3aTeIbHbIC PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX

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

Ha SI3bIKE TEOMETPHUH.
MogenupoBath peanbHy0 CUTYaLUI0
Ha SI3bIKE TEOMETPUM U UCCIIeIOBaTh
MIOCTPOCHHBIC MOJICIIH, B TOM YHUCJIE
U C UCIIOJIb30BaHUEM arrapara
anreopshl.
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Hcnons30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUN 3a/1a4.
ITonmy4aTs IpeAcTaBICHUE O TEOMETPUHU
KaK O pa3BUBAIOLLIEHCS HAyKe,
UCCIIEAYIOLIEN OKPYKAOIIUU MUD,
CBSI3aHHOM C pealbHbIMU O0BEKTaMH,
IIOMOTAIOILIEN PELIUTD PEAIbHBIE
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 PAa3BUTUEM OJTHOMMEHHOT0 Y4EeOHOTro Kypca YriIyOJI€HHOTO YPOBHS Ha
ypOBHE cpefaHero oomero oOpa3oBaHus. YYeOHbIMH Kypc TIpelHa3Ha4yeH s
dbopMupoBaHUs Y 00YUJAIOIHUXCS CTATUCTHIECKON KYJIbTYPhI M IOHUMAHUS POJTU TEOPUH
BEPOSITHOCTEN KaK MAaTEMaTUYECKOTO MHCTPYMEHTA ISl U3yUEHUs CITy4yalHbIX COOBITUH,
BEIMUMH © mpoueccoB. Ilpm wu3yueHun Kypca oOoramaroTrcs NpeacTaBICHUS
00yyYaroImuXxcsi 0 METOAaX UCCIAEAOBAHUS U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYUMOCTH U OOIIHOCTM MAaTeMAaTHYECKHX METOJOB MO3HAHUS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIE€HO Ha 3aKpEIUICHWE 3HAHWUM, MOJTYYSHHBIX
Py M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIlero oOpa3oBaHHs, U Ha pPa3BUTHUE
MPEJCTABICHUN O CIIy4alHbIX BEJIWYMHAX U B3aUMOCBS3SIX MEXKAY HUMHU Ha Ba)KHBIX
MPUMEpax, CIOKEThl KOTOPBIX MOYEPIHYThI HU3 OKpyKarolmero mupa. B pesynbraTte
y oOydaromuxcs JOJDKHO — c(OpMHUPOBATHCS — MPEJCTaBICHHME O  Hauboliee
YHOOTPEOUTENBHBIX U OOIIMX MAaTEeMaTUYECKUX MOJIETSAX, UCIOJIb3YEMbIX JIJII ONMCAHUS
AHTPOIIOMETPUUECKHUX U JeMOorpadUyeCKUX BEJIMYHUH, TOTPEIIHOCTEN B pa3IuyHbIe PoJia
U3MEPEHUAX, JUIMTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 001IeCTBE. YUEOHBIN KypC SIBISETCS
0azoif i1 OCBOEHUS BEPOSITHOCTHO-CTATUCTHUUECKUX METOJIOB, HEOOXOIUMBIX
CIICIIMAJIUCTAM HE TOJBKO WHXKEHEPHBIX CHEHHATbHOCTEM, HO TAKXKE COLHUAIBHBIX U
MICUXOJIOTUYECKHX, MOCKOJbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAYMTEIHHOU
Mepe UCIOIB3YIOT anmnapaT aHajin3a OOJbIIKUX AaHHBIX. [[eHTpanpHyI0 4acTh yueOHOTro
Kypca 3aHMMaeT OOCYXJCHHE 3aKOoHa OONbIIMX Yuced — (yHIAMEHTAJbHOI'O 3aKOHA
MPUPOIBI, UMEIOIIETO MAaTEMAaTHIECKYIO (hOpMaITU3AITHIO.

B cootBeTcTBUM ¢ YyKa3aHHBIMU 1EJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT U CTAaTUCTUKA» Ha YIIIYOJEHHOM YpPOBHE BBIJICJICHBI OCHOBHBIC
conepxkatenbHble JUHUU: «Ciy4daiiHbie COOBITHSI U BepoATHOCTH» U «CmyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsi TIOTHOIIEHHOTO OCBOCHUSI MaTepuasia TaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTHYECKUX yUYEOHBIX KYpPCOB.

Conepxxanne nuHun «CiydailHble COOBITHS W BEPOATHOCTH» CIIYKUT OCHOBOM
i GOpMHUpPOBAHUSL TPEACTABICHUNA O pacHpeieieHUH BEPOSITHOCTEH MEXITy
3HAUYCHUSIMU CIIyYalHBbIX BEJIWYMH. BaKHyH0 4acTb B 3TOM COAEPKATEIBHOU JIMHUU
3aHUMAET U3yUYeHHUE TEOMETPUIECKOTO M OMHOMHUAIBHOTO pacpeiesieHuii U 3HAKOMCTBO
C UX HEMPEPHIBHBIMU aHAJIOTaMH — IMOKA3aTEeJIbHBIM U HOPMAJIbHBIM pacrpe/ieICHUsIMU.
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Tembl,  cBA3aHHbIE C  HENPEPBIBHBIMH  CIyYalHBIMH  BEJIMYMHAMHU H
pacrpeieleHUsIMH, aKIIEHTUPYIOT BHUMaHUE OOy4alolIMXcsl Ha OMHCAHUU U M3yYCHHUU
CIly4ailHBIX SIBJICHUI C TOMOINBIO HEMpephIBHBIX (yHKIMI. OCHOBHOE BHUMAaHHE
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 COJIEPYKAHHSI Pa3BUBAIOT TEMY
«JlmarpaMMbl pacceMBaHHs», U3YUYEHHYIO 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 enuHHIy BpeMeHH. O3HAKOMIICHHE C paclpeleleHHeM BEpPOATHOCTEH KOIMYEeCTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIINI XapaKTep U SBISAETCS aKTyaJbHBIM I OyIyIInux
aOUTYpHUEHTOB,  IOCTYNAIOMIMX Ha  y4eOHbIE  CHEIHMAJIbHOCTH,  CBS3aHHBIC
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 qaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac B Heneno).

COILEPXAHUE OBYYEHUA
10 KITACC

I'pad, cBsasublil rpad, nytu B rpade: uukiabl U nend. CteneHb (BAJICHTHOCTH)
BepinHbL. ['padsl Ha TTOCcKOCTH. JlepeBbsi.

CaydaiiHble KCIIEpUMEHTHI (ONBIThI) U CTy4aiHbIE COOBITHS. DIIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposTHOCTH ciydailHOTO COOBITHS. BIWM30CTH YaCTOTBI U BEPOSTHOCTH
coObITuii. CiryyaitHbI€ OMBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepauun Haj COOBITUAMU: TepeceueHue, OOBEIUHEHHE, MPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHass BEPOSITHOCTb. YMHOXXEHHE BEpOATHOCTEH. JlepeBo ciaydalHOro
skcriepumenTa. dopmyna mnosHOW BeposTHocTH. Popmyna barieca. HesaBucumsie
COOBITHSI.

bunapHbIil cnydaiiHblii ONBIT (MCOBITAHWE), ycnex W Heynauda. HezaBucumele
ucnbiTanus. Cepus HE3aBUCHUMBIX HCIBITAHUW N0 TepBoro ycrexa. IlepecraHoBku
u (daxtopuan. Yucno coueranuit. Tpeyronsuuk [lackans. @opmyna 6unoma HetotoHa.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepuynmu. CiyyaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnasg BenmuuuHa. Pactipenenenue BeposiTHOCTeN. J[narpaMma pacrpeaeneHusl.
Onepauun Haja cliydyallHbIMU BelMuMHamMu. buHapHas ciaydaiiHas BenuuuHa. [Ipumepst
pacrpeziesieHuH, B TOM YHCIIe T€OMETPUIECKOe U OMHOMHAIIBHOE.

CoBMecTHOE pacnpeaeneHle IByX Cly4ailHpIX BeIM4nH. He3aBucumele ciayyaiHble
BEJIMYUHBI.

71



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

MaremaTudeckoe OXKUJaHUE CiIydyalHOW BennuMHbI (pacrpeneneHus). [Ipumepsl
MIPUMEHEHUsI MAaTEMaTUYECKOTO OXUAaHUsS (CTpaxoBaHMe, JoTepes). MareMaTnyeckoe
OXKHJlaHWE OWHApHOM CIIy4allHOW BeNWYMHBI. MaTeMaTH4YecKOe OXUAAHUE CYMMBbI
CIIy4ailHbIX BEIUYHMH. MaTeMaTHuecKoe 05KMIaHHE TEOMETPUUECKOTO 1 OMHOMHUAIILHOTO
pacIpeIeICHAN.

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

HepaBenctBo YeOwbiméBa. Teopema UYeOwiméBa. Teopema bepnymiu. 3akon
0osbIIKX uncen. BeiOopouHblil MeToa uccienoBaHuil. BeiOOpouHble XapaKTEpUCTUKH.
OueHnBaHKe BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM JaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  ciydaiiHble  BennuuHBL.  [Ipumepsl. @yHKOHMS  IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHuss. PaBHOMEpHOE pacnpeieieHue U €ro CBOMCTBA. 3ajayu,
IIPUBOJSIINE K IOKA3aTEIBbHOMY PaCIPEACIICHUIO. 3a/1a4y, IPUBOASIINAE K HOPMAIbHOMY
pacrtpeneneHuo. OyHKIMUA UIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIIPEIEICHNs,
(GyHKIUS IIOTHOCTU BEPOSITHOCTU HOPMaJIbHOIO pacnpeeneHus. OyHKIus MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUSI.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUMN. 3aauu, IPUBOISALINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoapduiueHT nmuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BENWYUH. BBIOOPOUHBIN KOAP(ULIHMEHT KOPPESLHHU.
Paznmuune mexny JIMHEMHOW CBS3BIO 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, CTEIEHb BEPIIHHBI, JEPEBO CIIYYaHHOIO SKCIIEPUMEHTA,

CBOOOJTHO OTEPUPOBATH MOHATHUSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (DJIEMEHTApHBIA HCXOJ) CIy4aiHOTO
OMbITa, HAXOAUTh BEPOSTHOCTA COOBITUM B OMNBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HAaxXOJUTh W (POPMYJIUPOBATH COOBITHS: TiepecedeHre, OOBEAUHEHUE JTaHHBIX
cOOBITHH, COOBITHE, TTPOTUBOIIOJIOKHOE JAHHOMY, UCIIOJIL30BATh JAHAarpaMMbl Jijepa,
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KOOPJIMHATHYIO TPSIMYIO ISl pPELIEHUs 3a/lay, IMOJb30BaThCs (POPMYINION CIIOKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIy4YailHbIX COOBITHI;

ONEPUPOBATh TMOHATHUSIMU: YCJIOBHAsl BEPOSITHOCTb, YMHOMXEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYaWHOI'O IKCIIEPUMEHTA, HaXOAUTh BEPOSATHOCTH
COOBITUI C TOMOUIBIO MPaBUIa YMHOXKECHHUSI, I€pEBa CIy4YalHOTO OIbITA, UCIIOIB30BaTh
dbopMyny monHOM BeposiTHOCTH, (opmyny baiieca mpu pemieHuM 3aqad, ONpeesiTh
HE3aBHCUMOCTH COOBITHI 1O (hOpMyJie U MO OPTaHU3AIMH CITYyYailHOTO SKCIIEPHUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (YOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOJKECTB, AJIEMEHTAPHBIX COOBITUH CIIy4ailHOTO OIbITa, PEUICHHs 3a7ad M0 TEOPHH
BEPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OMHAPHBIN CIIYYalHBIA OMBIT (MCIIBITAHUE),
yCIIEX M HEY/a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEpUsI NCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEPUM UCHBITAHMM J0 MEPBOrO YCIeXa, B CEpUM UCHBITaHUN bepHyim, B
OMbITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM M3 KOHEUYHON COBOKYITHOCTH;

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

ONIEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPENICIICHAE ABYX CIIy4alHbIX BEJIUYMH,
UCIIOJIb30BaTh Ta0JIMIy COBMECTHOI'O PACHpPENENICHUs JBYX CIIyYalHBIX BEIMYUH JJIS
BBIJICTICHUS pACIPEIEICHUs KaXIOM BEIWYUHBI, OIPENCICHUs HE3aBUCUMOCTHU
CIIy4ailHbIX BEJINYMH;

CBOOO/ZIHO OINEpPUPOBaTh MOHATHEM MAaTEMaTHYECKOIO OXXHUIAHUS CIydalHON
BEJIMYUHBI (pacrpeneneHus), NPUMEHATh CBOMCTBA MAaTEMAaTUYECKOTO OKUIAHUS NPU
pelIeHWH 3a/ay, BBIYUCIATH MaTeMaTUYEeCKOE OXHJaHWe OWHOMHUAJIBHOTO U
r€OMETPUYECKOI0 PaCIIpeICIICHNN;

CBOOOZHO OIEpPUpPOBaTh MOHATUSIMU: JHUCIEPCHUs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATHh CBOMCTBA JUCIIEPCUM CIIyYaliHOM BEJIIMYHUHBI
(pacupeneneHus) NpU pELIEHUHM 3a/ady, BBIYUCIATH JUCIEPCUI0 W CTaHIapTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHUAIIBHOTO pacIpeeieHHil.

K koniy 11 kaacca oOydaroniuiicss HayqYuTCs:

BBIUMCIISTH BBIOOPOUHBIE XApaKTEPUCTHKU IO JaHHOW BBIOOpPKE M OLCHUBAThH
XapaKTePUCTHUKH  TEHEpPaJIbHOM  COBOKYIMHOCTM  JaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OIlLIEHMBaTh BEPOSATHOCTH COOBITUH M TIPOBEPATH MPOCTEHIINE
CTAaTHUCTUYECKUE TUTIOTE3bI, TIOJIB3YSICh N3yUYEHHBIMH pacTpeeICHUsIMU;

NPUBOJUTH MPUMEPHI 3a/ad, MPUBOAAIIUNX K IMOKa3aTeIbHOMY pacIpeeeHHIO,
3aja4, TPUBOIAIIMX K HOPMalbHOMY pachpenenennto. OnepupoBaTth TOHATHUSMU:
GYHKIUST TUIOTHOCTH BEPOSITHOCTH  IMOKa3aTebHOTO — pachpeaeneHus, (QpyHKuus
TUIOTHOCTA BEPOSITHOCTH HOPMAJBHOTO pacrlpeneieHus, (QYHKIHUS TUIOTHOCTH U
CBOWCTBA HOPMAJILHOTO PACTIPE/ICIICHNUS;

onpenensaTh Kod(PPUIMEHT TUHEHHON KOppesiuu, BHIOOPOUYHBIA KOAG UITHMEHT
KOPPEISIIUH.
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10 KUITIACC
Ha3zpanue OCHOBHBIE BUIBI €I TEILHOCTH
OcCHOBHOE coJIep/KaHue
pasnena (TeMbI) 00yJaromuxcs

DneMeHThl Teopuu rpadoB

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

CreneHb (BaJICHTHOCTb) BEPLIUHBI.
I1yTs B rpade. Llenn u nuKIbL.
I'padb1 Ha tockocTH. [lepeBo
CIIy4alHOTO 3KCIIEpUMEHTA

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

Boeiensarts B rpade 1enu v MUKJIbI.
CtpouTh 1epeBO MO ONMUCAHUIO
CIIYYaHOTO OMBITA, ONKUCHIBATH
CIy4aiiHbIe COOBITHS B TEPMHUHAX
JepeBa.

Pemats 3a1aun ¢ MOMOIIBIO

rpados

Ciy4aiiHbI€ OTIBITHI,
CITy4JaitHbIe COOBITHS
1 BEPOSTHOCTH COOBITHI

CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI)

U CITydaiiHbIe COOBITHS. DJIeMEHTapHBIC
coObITHs (Mcxoabl). BepositHOCTh
cityvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

Briaensate u onuceiBaTh

CllydaiiHble COOBITHSA B CIIy4aitHOM
OTIBITE.

DopMyIUpOBaTh YCIOBHUS ITPOBEACHUS
CJIy4alHOIO OIBITA.

HaxoauThk BeposITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOAaMHU
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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 BEPOATHOCTEM.

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

Hcnonp3oBath nuarpaMmsl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
IIpU BBITIOJIHEHUU ONepalui

HaJT COOBITUAMM.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO ME€pE HACTYTUICHUS
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 yMHOKEHHUS.
[lepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackais.
®opmyna 6uHoma HetoToHa

@opMyIHPOBATH U TI0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YeHHbIE KOMOMHATOPHBIE (OPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITUI B CITy4ailHOM
OIIBITE.

[Tonp3oBaThes Gopmyioit

Y TpeyroiabHUKoM Ilackas

JUTS OIPEJEIEHUS YUCIIA COYETAHU M.
[Ipumensarts popmyny OuHoma
Hprorona s mpeoOpazoBaHus
BBIPAXKEHUU
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi1 Ciiy4aliHBINA ONIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnbTaHui. McnblTanus (uctipITaHue), ycrex u Heyjaya. Ha OT/ACJIbHBIC UCIILITAHUS.

bepuyun. HesaBucrumeble HCIIBITaHMS. Pemrars 3a1aum Ha mouck

CrydaliHBIN BBIOOD Cepust He3aBUCHUMBIX HCTIBITAHUI BEPOSTHOCTEU COOBITUI B CEpUU

13 KOHEYHOU COBOKYITHOCTH 1o neporo ycnexa. Cepus UCIIBITAHUM 10 IEPBOTO yCIIexa
HE3aBHCUMBIX UCIIBITAHUM bepHyIum. U B CEpUsAX UCIIBITaHUM bepHyun,
Ciy4aitHbIii BEHIOOp M3 KOHEUHOMN a TaKXXe B OINBITaxX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTiueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYyJ, B TOM UUCIE B XOJI€
TaOIH1LL IPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHIapTHBIX (PyHKUIUN
City4aiiHbIE BEIMYUHBI 14 Cny4aiinas BenmmuuHa. Pactipenenenne OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYUHAMM.
[Ipumepsl pactipenenennii. bunapnas
ClIy4yalHas BEIM4YnHA. [ 'eomeTprueckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesiCHUuE JBYX
CIIy4alHbIX BeJIM4MH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOWCTBA
MaTEMATUYECKOTO OKHUIAHMUS.

BEJIMUMHA, paclpeiesieHne, Tabiuia
pacrpenenesus, [uarpamma
pacIpeneieHus.

Haxonute 3HaUeHUS CyMMBI

Y IPOU3BEJICHNUS CITy4YaliHbIX BEJIMYHH.
Crpouts OMHapHBIE pacTpeaeIeHUsS
10 OMMCAHUIO COOBITUM B CITy4YaiilHBIX
onbITax. CTPOUTH U pacO3HABATh
reoMeTpUUeCcKoe U OMHOMHUATBHOE
pacIpeneieHus.

Pemrars 3agaun Ha BEIYKMCIIEHUE
MaTeMaTUYECKOr0 OXKUAHUS.
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MaremaTuyeckoe OKuIanre OMHAPHOI

CIIy4YalHOM BEJIWYUHBI.
MareMaTu4yeckoe OKUJaHNE
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpeaenenui. Jucnepcus

Y CTaHJIapTHOE OTKJIOHEHUE.
Jucnepcust OMHApHO CIlydailHOU
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MareMaTudyeckoe 0KUJaHNE
MPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIyYailHbIX BEJTNYUH.
Jucnepcusi OMHOMUATTEHOTO
pacrnpeieNieHus!.

[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE PACTIPEICIICHHUS.
N3y4darh cBOMCTBAa MATEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ nomMo1pro
V3YUYCHHBIX CBOWCTB.

[To n3ydeHHpIM hopMysiaM HAXOAUTh
MaTeMaTUYECKHUE OXKUJIaHUs
CIIy4alHBIX BEJIMYUH, UMEIOITUX
r€OMETPUYECKOE U OMHOMHUATBHOE
pacIpeIeseHus

OcBauBath NOHATHS: TUCTIEPCHSI,
CTaHJaPTHOE OTKJIOHEHUE CITy4YalHOU
BEJINYMHBI.

Haxonuts nucnepcuto

110 PaCIPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyeHusiM hopmyiaM HaXOAUTh
JUCTIEPCHUI0 OMHOMHUATIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KUIIACC
Ha3Banue KomuuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OCHOBHOE coJIep>KaHKE
paznena (TeMbl) 4acoB 00yJaromuXxCst

3aKoH OOIBIIMX YHCET 3) HepasenctBo UebOnimena. Teopema Pa3bupats 1okazaTenbcTBa TEOPEM.
YeObimena. Teopema bepryiu. OcBauBaTh BEIOOPOYHBIN METOJ
3akoH Ooabiux yucen. BeiOopouHbiii HCCJICIOBAHUM, B TOM YHCJIC B XOJIC
METOJ] UCCIIEOBAHUIA. MPaKTUYECKON pabOThI
[IpakTrueckas padora
C UCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIUII

DJIEeMEHTBI MAaTEMaTUYECKON 6 I'enepasibHasi COBOKYITHOCTD OcBauBaTh NOHATHS: TEHEpPAJIbHAS

CTaTHUCTHUKN

U cilyyaiiHasi BbIOOpKa. 3HAaKOMCTBO
C BBIOOPOUYHBIMU XapaKTEPUCTHUKAMHU.
O1ueHka cpeTHero U TUCTIEPCUH
TE€HEPAIbHON COBOKYITHOCTH

C IOMOLIBIO BHIOOPOYHBIX
xapaktepucTuk. OlleHnBaHUE
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Cratuctuueckas runores3a. [ IpoBepka
IIPOCTEUIINX TUIIOTES C IIOMOILBIO
CBOMCTB U3YYEHHBIX PACIPEIEICHNMN.
[IpakTrueckas padora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JIHUII

COBOKYMHOCTb, BEIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Boruucnsats BeIOOpOUHBIE
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IrE€HEpaIbHON COBOKYITHOCTH.
OcBanBaTh MOHATHUS: CTATHCTHYCCKAS
TUIIOTE3A.

OreHnBaTh BEPOATHOCTH COOBITHI

Y TIPOBEPSITH TPOCTEUIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIC B X0JI¢ TIPAKTHIECCKOM
paboThl
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HenpepriBHbIE CllyyaliHbIe
BEJIMYUHBI (pacrpeeneHus),
NOKa3aTeJIbHOE

Y HOPMAJIbHOE
pacrpeneseHus

[Ipumepsbl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. OYyHKIHS TNIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOpPMAJIbHOMY pacpeIeTICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHusI.
@DyHKIUS ITTIOTHOCTU BEPOSTHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTHCS MOHSITUSIMU:
HEIpEpBIBHAA ClTydaiiHas

BEJINYMHA, HEIPEPBIBHOE
pacmpenenenue, GyHKIHUS IIOTHOCTH
BEPOSATHOCTH.

HaxoauThk BeposSTHOCTH COOBITHIA
0 JTAHHOUW (PYHKIIUU MJIOTHOCTH.
3HAKOMUTBCS C MOHATHIMU:
IIOKA3aTeJIbHOE paclpeeIieHueE,
HOPMAJIBHOE pacipeeICHHE.
Briienars 1o onucaHuio ciiydaiiHble
BEJINYMHBI, PACIIPEACIICHHBIC

0 MOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOJIAIINX K MMOKA3aTEIbHOMY
pacrpeeneHuIo U K HOpMaJIbHOMY
pacnpeiesieHUI0

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OTUMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3agaun, mpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

Br1aensaTe 1o OnucaHuio CIry4aiHOrO
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Peniate 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 3JIEKTPOHHBIX
Ta0JIHII
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CBs13b MEX 1y CITy4aliHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHSA: KOBapHUAIIHS,
BEJIMYUHAMHU BennunH. Koo dumment koppensiun. | Ko3PPUIUEHT KOPPELnu, TMHEeHHAs
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCHUMOCTb.
BeIM4rH. Beioopounslii koaddunreHT | OneHUBaTh XapakTep CBI3H MEKIY
Koppensiuuu. Paznuuue mexmy CIIy4aiiHBIMHU BEJIMYMHAMH, UCXOJS
JUHEWHOM CBS3bIO U IPUYUHHO- U3 TIPUPO/IbI IAHHBIX ¥ BBIYUCICHHBIX
CJIEICTBEHHOU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonp3oBath quarpaMMbl
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX paccenBaHUsI ISl U300paKEHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAaHHBIX.
Haxonutb k03 duiineHTs ocu
JIyarpamMmbl, B TOM YHCIIe
B XO/I€ IMTPAKTUYECKOU
paboThl C MPUMEHEHUEM CTaHIapTHBIX
GyHKIHHA
O060611eHNe 11 [IpeacraBieHue JaHHBIX C TOMOIIbIO [ToBTOPSITH N3YyYEHHOE U BHICTPAUBATH

U CUCTEMATH3aIUs 3HAHUH

TaONHIl ¥ TUarpaMm, OnucaTeIbHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C TpUMEHEHUEM (POPMYIT
U TpaTuecKuX METO0B
(koopauHaTHAas psiMasi, 1IepeBo,

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 OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP’KAHHUS IO MATEMATHKE

Jljig mpoBeeHNs €IMHOrO TOCYJapCTBEHHOIO HK3aMEHa 10 MaTeMaTHke (aaiee —
EI'D mno wmaremaTuke) WHCHONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHMS OCHOBHOM 0Opa3oBaTelbHOM IPOrpaMMBI
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 [TpoBepsiembie TpeOOBAHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOEHUS
HPOBEPSAEMOTro OCHOBHOI1 00pa30BaTeIbHOIN MPOrpaMMBbl CPETHETO OOIIETO
TpeOOoBaHUs oOpa3oBaHus

1 Brnanenue meronaMu J0Ka3aTeiabCTB, aJrOPUTMAMU PEIIEHUs 3ajady;

yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSIMU: OIPENEICHUE,
aKcuoma, TeopemMa, CJIEICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTelIbCTBO,
paBHOCWJIbHBIE  (DOPMYJIMPOBKH;  HPUMEHATH  UX;  YMEHHUE
(dopMynupoBaTh OOpaTHOE U MPOTHUBOIOJOKHOE YTBEPXKICHUE,
OPUBOAUTH TPUMEPHl M KOHTPHPHUMEPHI, HCIOJb30BAaTh METO]
MaTeMaTU4YECKON WHIYKLUU; IIPOBOJUTH JI0Ka3aTeJIbHbIC
paccyXJleHus MNpU pEUIeHUuH 3aJay, OLIEHUBATh JIOTUYECKYIO
NPaBUIBHOCTh PACCYXKJICHHUI; YMEHHE OINEpPUPOBATH MOHATHUSIMMU:
MHO>KECTBO, ITOAMHOKECTBO, ONEPALMA HAJl MHOXXECTBAMH; YMEHHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaT Uisl OMHCaHUs
peanbHBIX MPOLIECCOB U SIBJICHUW U IIPY PELIECHNH 337a4, B TOM YHCIIE
U3 JPYTUX Y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, cBs3HbIN rpad, IepeBo, LMKI, Ipad Ha MIOCKOCTH; YMEHHUE
3aJ1aBaTh U OMKCHIBATh I'pa(bl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATh
rpadsl Ipy penIeHuy 3a1au

2 YMeHue onepupoBaTh NOHATUSAMU: HATYPATIBHOE YHUCIIO, LIEJIO0E YUCIIO,
CTENEHb C LEJNbIM ITOKa3aTelIeM, KOPEHb HATypaJbHOM CTENEHH,
CTENEHb C PALlMOHAJIBLHBIM MMOKA3aTEeIeM, CTENEHb C ACHCTBUTEIbHBIM
nokazareneM, JorapudM 4Yucia, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOIYJII0, PAalMOHAIBHOE YHCIIO,
UppALMOHATIBHOE  YHUCJIO, MHOXECTBAa  HATypaJIbHbIX, LEJbIX,
pPalMOHAIIBHBIX, JIEUCTBUTENIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh
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NpU3HAKU JETMMOCTH, HAUMEHBIINNA OOIINI AeTUTENb U HaUMEHbIIIee
o01iee kpaTHOe, alropuT™ EBKiIMJa py pelieHny 3a1a4; 3HAKOMCTBO
C Ppa3NUYHBIMM MO3ULUOHHBIMU CUCTEMAaMHM CUYHCIICHHS; YMEHHUE
BBITIOJIHATH BEIYMCIICHHE 3HAYCHUI 1 TPe0Opa30BaHUs BRIPAKECHUN CO
CTeeHAMH W Jjorapudpmamu,  mnpeoOpa3zoBaHUsl  JPOOHO-
pPAllMOHAJIBHBIX BBIPAXXCHHUM; YMEHHWE ONEPUPOBATH IOHATHIMMU:
HOCJIE0BATEIBHOCTD, apu(MeTHUECKas POrpecchs, FeOMeTpuUeCcKas
nporpeccusi, 0ECKOHEYHO yOBIBAIOIasl reOMEeTpUIEcKasl IIPOrpeccus;
YMEHUE 3a[aBaTb IIOCJIEI0BATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKYppeHTHbIX  (OpMyN; yMEHHE  ONEpUpPOBaTh  MOHITHIMM:
KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJb U
apryMEHT KOMIUIEKCHOTO Yucia, popMma 3alucH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpandeckas); yMeTb
POU3BOANTH ApU(PMETHUECKUE IEUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IIPUBOJUTH  IPUMEPHI  HUCIIOJIb30BAHUS  KOMIUIEKCHBIX  YHCEII,
ONEPUPOBATH MOHATHAMU: Martpuna 2 X 2 m 3 X 3, OnpeneiauTesnb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACIIUTEIISA

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIBHBIE, HPPALlMOHAIBHEIE,
NOKa3aTebHbIE, CTEIIEHHBIE, JJOrapu(hMUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
HNOHATUSIMU: TOXKJECTBO, TOKIECTBEHHOE IIPeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUM W HEPABEHCTB, PaBHOCUIIBHOCTH
YPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C ITIOMOUIBIO PA3JIMYHBIX MPUEMOB; PEIIATh
YPAaBHEHMs, HEPABEHCTBA W CHUCTEMBI C IIapaMeTpOM; MPUMEHATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHHUS] MAaTEMAaTUYECKUX
3aJ1ay 1 3a7]a4 U3 pa3InyHbIX 00J1aCTel HAYKU U PEAIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHIMU: (YHKIUSA, YETHOCTh (YHKIIUH,
MIEPUOTNIHOCTD (DYHKITUH, OTPaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTD
byHKIHUHA, DJKCTpeMyM (YHKIIMM, HauOoJblllee U HaUMEHbBIIEe
3HaueHHUs (YHKIMK Ha TIPOMEXKYTKE, HEMpepbiBHAS (QYHKIHS,
acuMnToThl rpaduka (QyHKIHH, TIepBas U BTOpas IPOU3BOJHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKH CMBICT TPOU3BOJIHOM,
nepBooOpa3Has, OMNPEACICHHBIA HWHTETpaj; YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKINHM; YMEHUE BBIUMCISATH MPOU3BOHBIC
CYMMBI, TPOU3BEICHUS, YJACTHOTO W KOMITO3HMIINK (PYHKITUH, HAXOIUTh
ypaBHEHHUE KacaTelbHOW K Tpaduky (yHKIMH; yYMEHHE HaXOIUTh
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUW; YMEHHE HCIOJIb30BATh
TIPOU3BOIHYIO JUTSI KCCeA0BaHUS (PYHKITUH, HAXOUTHh HAUOOJIBIITUE U
HAaWMEHbIIIME 3HaYeHUsT (PYHKIUI; CTPOUTH rpad)Ki MHOTOYJICHOB
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C WCITIOJH30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIIN3a; MPUMEHSTh
NPOW3BOAHYIO Ui  HAXOXKIEHUS  HAWIYYIIero  PEIIeHUs B
OPUKIAAHBIX, B  TOM  YHCJIE  COIHAIBHO-dPKOHOMHYECKUX U
bu3nYecKuX 3a7avax; HAXOAWTh IUIOMIAAA U O0BEeMBI (QUTYD C
MOMOIIBI0 HMHTETpajia; MPHUBOJUTH TMPUMEPHl MaTEMATHYECKOTO
MOJIECITUPOBAHUS C IOMOIIBI0 MU PEpEeHITNATEHBIX YPaBHEHUN

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKIHSA, KOMIO3ULIMS (YHKIHUH, TuHEHas QYHKIUS, KBaApaTuyHas
(GyHKIMS,  paudoHaibHas  (QyHKUMs,  cTeneHHas  (QyHKUus,
TPUTOHOMETpUUYECKUe (PyHKIHUU, OOpaTHBIE TPUTOHOMETPUUYECKUE
byHKIIMM, TOKa3aTeNbHAass W Jorapugmuueckas (QyHKIUU; YMEHUE
CTPOUTH IpapKU N3YYEHHBIX (PYHKLNH, BBIIOIHATH IpeoOpa3oBaHus
rpauKoB PyHKIUH, UCTIONB30BATh rPaUKH ISl U3YUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEMN, IPU PELLIEHUH 337a4 U3 IPYTUX y4eOHBIX IPEAMETOB
U 3a7a4 U3 peajbHOW KXU3HU; BBIpAXKaTh (GOPMyJIaMU 3aBHCHUMOCTHU
MEXIy BEIMYMHAMU; UCIIOIB30BaTh CBOMCTBA M rpaduku (QyHKIUN
JUI pelIeHUs] YpaBHEHMM, HEpPaBEHCTB M 3aJad C IapamMeTpamy;
n300paxkaTb Ha KOOPAMHATHOM TIJIOCKOCTH MHOXKECTBA pPEIICHUN
YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 33Ja4d Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLIEHTHI, JOJU U YaCTH, HA ABWXKEHHUE, pabOTy, CTOMMOCTh TOBApPOB
U yCIyI, HaJOTH, 3aJauyd W3 OOJACTH YNpPaBICHUS JUYHBIMH U
CeMEHHbIMU (PUHAHCAMM); COCTaBJSATh BBIPAKEHUS, YypaBHEHUS,
HEPABEHCTBA W HX CHCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATh
MOJIyYEHHOE pEelIeHUE U OLICHUBATh MPaBIONOJ00HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBIE CUTYAIlMM HA SI3BIKE MATEMATHKU;
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBUIO  3a/auM,  HCCIENOBAaThb  ITIOCTPOCHHBIE  MOJEIH C
MCII0JIb30BAaHUEM aIllapata aareOpbl, HHTEPIPETUPOBATH OJTYUECHHbBIN
pe3yabTar

YMeHue onepupoBarth IMOHATUSMU: CpeAHee apudMeTuyeckoe,
MeJuaHa, HauOoJbIIee U HAUMEHbIIEE 3HaYEHUs, pa3Max, JUCIEepCus,
CTaHJIAPTHOE OTKJIOHEHHE YHCJIOBOrOo HaOOpa; yMEHHE H3BJIICKATh,
MHTEPHPETUPOBATh UH(POPMALIMIO, TPEICTABICHHYIO B TabIMLax, Ha
auarpaMmax, rpagukax, OTPaKalIllyl0 CBOICTBAa  peajbHBIX
IPOLECCOB U SIBJICHUH; MPEACTABIATh WH(GOPMALUIO C MOMOIIBIO
TaOJNMI] U JAUarpamMM; UCCJIENA0BATh CTATUCTUYECKHE JAHHbBIEC, B TOM
YHuclie C TPUMEHEHUEM TIpauuecKux METOJIOB U DIEKTPOHHBIX
CpeACTB; TpaUYeCKH MCCIENOBATh COBMECTHbIE HAOIIOJEHUS
C IIOMOILBIO IUarpaMM pacCEeUuBaHUs U JIMHENHOU PErpeccuu
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YMeHue onepupoBaTh MOHATUSIMH: CIyYaWHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C MCIOJIb30BAaHUEM TpadUIeCKUX METOJOB; MPUMEHSTH
(bopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJTHOMN
BeposiTHOCTH, Gopmyny bepHymnu, komMOMHATOpHBIE (AKTH U
bOpMyIIBI;, OIICHMBATH BEPOATHOCTH PEATHHBIX COOBITHI;, yMEHHE
ONEPUPOBATH IMOHATUSIMH: CIIydalHas BEJIMYWHA, PaCIpPEACIICHUE
BEPOSITHOCTEM, MaTeMaTU4YECKOE O’KHJIaHUE, JIUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHWE  CIy4yalHOW  BENWYMHBL, (PYHKIIUH
pacrpeqieiecHdss W IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEIIbHOTO M
HOPMAJIBHOTO PACOPEAECICHUN; YMEHUE HCIIOIb30BaTh CBOWMCTBA
W3YUYECHHBIX PACOPENECICHUN i1 PELICHUs 3a1a4; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH  OOJBIIMX  YHCEN, METOAbl  BBIOOPOUYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOJAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOIHBIX M OOIICCTBEHHBIX SIBJICHUSAX; YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COYETAaHUM, YHCJIO TepecTaHOBOK; OwMHOM HplOTOHA; yMeHuUe
MPUMEHSATh KOMOMHATOpHBIE (PAKThl M PACCYKIEHUS JUIS PEIICHUS
3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; COCTaBJISATh
BEPOSITHOCTHYIO MOJIENIb 1 HHTEPIIPETUPOBATH TOJTYUYEHHBIN PE3YIbTAT

YMeHue onepupoBarh IOHATHUSAMH: TOYKA, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPSMBIE,
[1apajuIeNIbHOCTh U NEPIIEHAUKYIIAPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI
MEXKy IPSAMBIMHU, YIOJI MEXKAY NMPSAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCCTOSTHUE
MEXKIy NpPSAMBIMH, PpACCTOSHUE 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, PEIIATh CBSI3aHHBIE C HHUMH
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSIMH: TIOMATL GUTYPBI, 00BeM QUTYPHI,
MHOTOT'PaHHHK, TIPaBUIIBHBIN MHOTOT'PaHHHK, CCUCHHE
MHOTOTpaHHHKA, Ky0, mapajuieNenurie]], mpu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpAIlEHUA, IWJIUHIpP, KOHYC, Iap, cdepa, IUIONaab
chepbl, TUIOMEAAL TOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa,
HUJUHIpa, O00BbeM Ky0a, MNpsSIMOYroJbHOTO TapajUieienunesa,
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nupamMuzbl, NpU3MBbL, UWIMHApPA, KOHyca, Iapa, pa3BepTKa
MOBEPXHOCTH, CEYEHHUS KOHYCA U MWIMHAPA, NapaJijieIbHbIE OCU WIH
OCHOBaHHUIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamwmasicsi cepsl,
HWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOTOTpaHHUKA,
M300pakaTb MHOTOTPAHHUKH, (DUTYpPHI U TTIOBEPXHOCTH BpAILCHUS, UX
CEUYEHHUS, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (HUTYp, CaMOCTOSITEIIBHO
dbopMyIMpoBaTh OMNpEACNICHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMpPHU3HAKAX TE€OMETpUYECKUXx Quryp,
O0OOCHOBBIBaTh ~ WJIM  OIPOBEpraTb HUX; yMEHUE MPOBOJIUTH
Kaccuukanuio (GUTyp MO Pa3THYHBIM TPU3HAKAM, BBIMOIHATH
HEO0OXOMMBIC JOTIOTHUTEIIbHBIC TTOCTPOCHUS

11

YMeHue omnepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPUS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJ00MS, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrno3HaBaTh paBHBIE U MOI0OHBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCII0Ib30BaTh T€OMETPUUECKHE OTHOLLICHUS
pU peUIeHUH 3ajay; HaXOJIUTh F€OMETPUUECKHE BEIUYUHBI (JUIMHA,
yroja, Iiowaas, 00beM) IPHU PEHICHUH 3aJad U3 JAPYTUX YYEOHBIX
OpeIMETOB W W3  pEeallbHOM  KU3HU; YMEHUE  BBIYHCISATH
reOMEeTPHUYECKHUE BEIMUMHBI (JTTUHA, YTOJI, TUIOIIa (b, 00BEM, TIJIOIAb
MOBEPXHOCTH), MCHOIb3Yys] U3y4YE€HHbIE (OPMYJBI U METO/AbI, B TOM
yycie: IUIOW@Ab IOBEPXHOCTH MNUPAMUJBI, MPU3MBI, KOHYCa,
UWIMHApA, IUomans cdepbl; 00beM Kyba, MPSAMOYTOIBHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpa, KOHYyca, Iapa;
yMEHUE HAXOUTh OTHOIIIEHUE 00BEMOB MOTI00HBIX QUTYDP

12

YMeHue onepupoBaTh NOHATHUAMHU: NPSMOYTOJbHAs  CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOPA T10
0a3ucy, CKaJlsipHOE MPOU3BEACHHUE, BEKTOPHOE MPOU3BEIACHHUE, YIroJl
MEXIy  BEKTOpaMH; yMEHUE  HCHOJb30BaThb  BEKTOPHBIA U
KOOPJIMHATHBIN METOJI JUIsl pelIeHUs] TEOMETPUUECKUX 3a7a4 U 3a/1a4y
JIPYTUX YYEOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIALIMN METOJN JUIsl pEeUIeHUs 3aJlayu;
IMOHMMAHWE 3HAYMMOCTH MATEMATUKH B W3YYCHUHU MPUPOJHBIX WU
OOILIECTBEHHBIX TMPOLECCOB U SBJICHUN; YyMEHUE pacro3HaBaTh
MIPOSIBJIECHHE 3aKOHOB MAaTEMATHUKH B MCKYCCTBE, YMEHUE NPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOU
MaTeMaTUYECKOW HAYKH
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IlepeyeHb 3J1eMEHTOB coAep:KaHusl, NpoBepsieMbIx Ha EI'D mo maremaTuke

Kon [TpoBepsiemMblii 371€MEHT COACPKAHMUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnubie u nesnple yncia. [Ipu3Haku 1eIMMOCTH HEIBIX YUCET
1.2 | Partmonanbubie yucia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIICHTHI,
OeCcKOHEUYHBIE IEpUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apuPMETUYECKUMU KOPHSIMHU HATypaJIbHON CTENEHU
1.4 Crenensb c 1enbM nokasaresneMm. CTeneHb ¢ palliOHaIbHBIM MOKa3aTeseM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIIOBOr0O apryMeHTa
1.6 Jlorapudwm uncna. Jlecaruunbie U HaTypaibHbIC JOraprudMbl
1.7 HeiicTBuTEnbHBIE YMCIa. Apru(METHYECKHE ONEpalUU C JEHCTBUTEIbHBIMU
yucnamu. [IpubimxeHHble BBIYMCICHUS], TpaBUila OKPYTIEHUs, TPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCIICHUM
1.8 | [IpeoOpa3oBaHue BhIpaKCHHIA
1.9 KommekcHble uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-palliOHATbHBIE YPABHEHUS
2.2 NppauronanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuyecKkre ypaBHEHUS
2.4 [Toka3zaTenbHble ¥ JOrapu(pMUUECKIE YPaBHEHUS
2.5 Llenbie u 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 NppaunonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHble ¥ JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronoMeTpruecKkue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctemsl JIMHEWHBIX ypaBHEHUH. ONpeenuTellb MaTPULIbI
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3 OyHKIMU U TpapuKu
3.1 OyHKIUA, cnocoObl 3amanus (QyHKIuU. ['pabuk QyHkmuu. BzammHO
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN
3.2 OO6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTk 3HAKOMOCTOSIHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (DYHKIIUH.
Makcumymbl ¥ MHUHUMYMbl (QyHKiuu. HauOonbliee W HauMeHbllee
3HaYeHHUE (DYHKITMHM Ha MPOMEKYTKE
3.3 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTenaeM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U TpadUKu
3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, KX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcUMNTOTH TpadgukoB GyHkiud. CBoMCTBA (HYHKIIHIA,
HETPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUS MTOCIIEI0BATEILHOCTEH
3.8 | Apudmernueckass u reoMmerpuueckas mporpeccur. Dopmyna CIOKHBIX
IIPOLICHTOB
4 Hauana maTematnueckoro anaimsa
4.1 [IpousBoanas pyHkuuu. [[pon3BogHbIE AeMEHTapHBIX (QYHKIUH
4.2 [IpumeHeHre MpOM3BOIHOM K UCCIIEIOBAHUIO (PYHKITMI HA MOHOTOHHOCTh U
sKCTpeMyMbl. HaxoxjaeHue HauOONBIIEr0 W HAUMEHBIIETO 3HAYCHUS
(YHKLIHUU Ha OTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoOecTBa U JIOTUKA
5.1 MHO»XecTBO, onepaluy HaJl MHOKEeCTBaMH. J{narpaMmsl Ditiiepa — BeHna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 | KomObunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
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7.2 | [IpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTrOTrpaHHUKHU

7.4 Tena v MOBEpXHOCTHU BpAIICHUS

7.5 Koopaunate! 1 BEKTOpBI
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