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denepanpHas paboyas TmporpaMma Mo  ydeOHOMY TmpeaMmeTy  «MareMaTHKay
(yrnyO6n€uubiii ypoBeHb) (mpenMeTrHas obOnacth «MatemaTtuka W uH(poOpMaThkay) (manee
COOTBETCTBEHHO - MporpamMma 0 MaTeMaTHKe, MaTeMaTHKa) BKIIIOYACT IOSCHUTEIbHYIO
3alUCKy, COJEpKaHUE OOYYCHHS, IUTAHUPYEMBbIC pE3YyJIbTaThl OCBOCHHUS MPOTPaAMMBbI IO
MaTeMaTHKe, TeMaTHYeCKOe TNIAaHUPOBAHUE.

[TosicHuTeNbHAS 3amUCKa OTpaXkaeT OOIIMe TeNd W 3aJaddl W3YYCHHS MAaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOCHUIOK K €€ M3y4eHUI0 O00ydJaromUMUCS, MECTO B
CTPYKType y4eOHOTO IuTaHa, a TakXke TOAXOAbI K OTOOpY conepkKaHus, K ONpeIesICHUIO
TUTAHUPYEMBIX PE3yJIbTAaTOB M K CTPYKTYpE TEMaTHUECKOTO IJIAHUPOBAHMSI.

Conepxanue 0Oy4YeHHS PACKPBIBACT COJICpKATEIbHBIC JIMHUH, KOTOPBIC MPEIararoTCs
JUTs1 0053aTEIHFHOTO U3YUYEHHUS B KAXOM KJlacce Ha YpPOBHE CPeHEro 00IIero oopa3oBaHusl.

[ImaHupyemble pe3ysibTaThl OCBOCHHS TNPOTPAMMBI IO MaTEMaTUKE BKIHOYAIOT
JUYHOCTHBIC, METANPEIMETHBIC PE3yIbTaThl 32 BECh MEPUOJ] OOYUCHHUSI HAa YPOBHE CPEIHETO
oOmrero oOpa3oBaHUs, a TaKKe MPEIMETHBIC NTOCTHKCHHS OOYYaroIerocs 3a KaKIbId TOJ
o0yJeHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo MarteMaTuke YrIIyOJIEHHOTO YpOBHA il OOydYaromIMXCs Ha YpOBHE
cpenHero obmiero oopazoBanus pazpadorana Ha ocHoBe @I'OC COO ¢ yuéTomM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHUMN, MPEIBABISAEMBIX K MAaTeMAaTHUYECKOMY OOpa30BaHMIO, W TPATUIUI
poccuiickoro oOpa3oBaHus. Peanmuzamuss mnporpaMMmbl O MaTeMmaTHKe oOecreynBaeT
OBJIaJICHUE KIIFOYEBHIMH KOMIETEHIIUSIMHU, COCTABJISIONIUMU OCHOBY [UUISl CaMOpPa3BUTHUS U
HENpepbIBHOrO  O0pa3oBaHUs,  IEJIOCTHOCTh  OOLIEKYJIbTYpPHOTO,  JUYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS JINYHOCTU O0YYArOIINXCS.

B mporpamme mo mareMaTtuke y4YTE€HBI HAeH U TonoxeHus «KoHuenmuu pa3BUTHS
MaTeMaTuieckoro odpasoBanusi B Poccuiickoii @enepanun». B coOTBEeTCTBUM ¢ Ha3BaHUEM
KOHUENIMU MaTeMaTuyeckoe oOpa3oBaHUE [JOJKHO, B YAaCTHOCTH, pelaTh 3ajayy
oOecrieyeHHs HEOOXOJUMOro cTpaHe 4Hcia OOydaroIIMXcsi, MaTeMaTHdecKas MOJArOTOBKa
KOTOPBIX JIOCTAaTOYHA JUIsl TPOJOJDKEHUS OOpa30BaHMsI MO PA3JIMYHBIM HAIPABJICHUSM,
BKJIOYas TpErnojaBaHUE MaTEeMaTHUKHU, MaTeMaTU4YeCKue HCClefoBaHus, padoTy B cdepe
MH(OPMAIIMOHHBIX TEXHOJIOTUH U IPYTUX, a TAK)Ke 00ecTeueHust I KaKI0T0 00y4daromerocs
BO3MOXHOCTH JOCTHKEHUS MAaTEMaTHYECKOW IMOATOTOBKH B COOTBETCTBUU C HEOOXOIUMBIM
eMy ypoBHeM. MMeHHO Ha pellleHHWe JITHX 3aJad HalleJeHa IMporpamMma M0 MaTeMaTHKe
yrayOiaEHHOTO YPOBHSL.

B »snoxy uudpoBoii TpaHchopmamuu Bcex cdep UeIOBEUECKOW JIEATEeIbHOCTH
HEBO3MOXHO CTaTh 0OPa30BAHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3 XOpoIle MaTeMaTHYeCKOM
MOATOTOBKH. DTO OOYCJOBIIEHO TE€M, YTO B HAlld JTHU PACTET YHUCIO CHEIHaIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHWEM MaTEeMaTUKU: U B cepe PKOHOMHUKH, U B
Ou3Hece, U B TEXHOJIOTMYECKUX 00MacTsIX, U Iake B T'yMaHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJaroImmxcsi, A KOTOPBIX MaTeMaTHKa CTaHOBHUTCS 3HAYMMbBIM MPEIMETOM,
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dbyHIaMeHTOM 00pa3oBaHUs, CYIIECTBEHHO paciiupsieTcsi. B Hero BXOIST HE TOJIBKO
oOyyaromuecs, MJIaHUPYIOIIUE 3aHUMAThCS TBOPYECKOM M MCCIIEIOBATENbCKOM paboTol B
o0jacT MaTeMaTukH, UHQOPMATHKHU, (PU3UKH, SKOHOMUKUA U B JAPYTUX 00NACTIX, HO U Te,
KOMy MaTeMaTHKa HYyKHa [UIsl UCIOJb30BaHMS B  MpodeccHsXx, He CBI3aHHBIX
HEMOCPEACTBEHHO C HEW.

[TpuknagHas 3HAYUMOCTH MAaTEMAaTUKH OOYCIIOBJICHA TEM, YTO €€ MPEIMETOM SIBISIFOTCS
(byHIaMeHTaIbHBIE CTPYKTYPHI HAILIETO MUPA: POCTPAHCTBEHHBIE ()OPMBI i KOJTMIECTBEHHBIC
OTHOWICHUS, (YHKIUOHAIBHBIE 3aBUCHMOCTH H KAaTETOPUH HEOMPEAeNEHHOCTH, OT
MPOCTEHUINNX, YCBAaMBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTAaTOYHO CIIOXKHBIX,
HEOOXOAMMBIX ISl Pa3BUTHS HAYYHBIX M TEXHOJOTHYECKHX uAeH. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAaHWUHU 3aTPYIHEHO MOHMMAHWE NMPUHIIUIIOB YCTPONCTBA W MCTIOIH30BAHMUS
COBPEMEHHON TEXHHKH, BOCIPHUSATHE U MHTEpIpeTanus pazHOOOpa3HOW COLMAIBHOM,
SKOHOMHMYECKOW,  TONUTHYEeCKOW  uHopmaruu,  Manodp@eKTuBHAa  TOBCEIHEBHAs
MpaKTU4ecKas JesATenbHOCTh. Bo MHormx cdepax mnpoPecCHOHANBHON AesITeIbHOCTH
TpeOYIOTCS yYMEHHs BBITIOJNHATH PACUYEThl, COCTABISTH AJNTOPUTMBI, MPUMEHSTH (OPMYIIHI,
MPOBOJAUTH TEOMETPUUECKHE M3MEpPEHUs W  IOCTPOEHUs, 4YHUTaTh, OOpalaThHIBaTh,
WHTEPIPETUPOBATh U MPEACTABIATh MHPOPMALIMIO B BUAE TaOIUIl, AUMarpamMm U Trpaduxos,
MMOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHbIX COOBITHUM.

OnmHOBpEMEHHO € pacmupeHueM cdep MPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
obOmiectBe BCE Oonee BAXKHBIM CTAHOBUTCS MaTeMaTHUYECKUH CTHJIb  MBIIIJICHHS,
MIPOSIBIISIFOIINIACS B OTIPEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHuss MaTeMaTuKA
B apceHasl MPUEMOB M METOJIOB MBIIIJICHHS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
WHAYKIUS U JeAyKIHs, 0000IIeHne W KOHKPETH3AIlHsl, aHallu3 M CHHTE3, KIacCU(PUKALUS H
cucTeMaTu3anus, abctparupoBanue U aHanorus. OObeKThl MaTEMAaTHYECKUX YMO3AKIIOUCHHH,
NpaBUja MX KOHCTPYHMPOBAHHMS PACKPHIBAIOT MEXaHU3M JIOTMYECKHUX MOCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMeHUsl (opMyInpoBaTh, 00OOCHOBBIBATH M JIOKA3bIBaTh CYXICHUS,
TeM caMbiM (OPMHUPYIOT JIOTUYECKHH CTUIb MBINUICHUSA. Benymas poib HpUHAIIEKHUT
MaTeMaTuke B (POPMUPOBAHUHM AJNTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUSI U BOCIHUTAaHUH
YMEHUH JeHCTBOBAaTh IO 3aJaHHBIM aJTOpPUTMaM, COBEpIICHCTBOBaTh W3BECTHBIE W
KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3amad - OCHOBBI JUISl OPraHU3alUN y4eOHOM
JESITETFHOCTH HAa YPOKaX MAaTeMaTHKH - Pa3BHBAIOTCS TBOpUYECKAas M TMPUKIAJHAS CTOPOHBEI
MBIIIUICHUSI.

OOydenne maremMaTHKe JaéT BO3MOXKHOCTh pa3BHBATh y OOYYAIOMIMXCS TOYHYIO,
palMoHANEHYI0 W HWH(POPMATHBHYIO pe4b, yMEHHE OTOMpaTh Hamboyee TMOAXOMASIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TPaUIECKHE CPEICTBA AJISI BEIPAKCHHSI CY)KIICHUI M HATJISTHOTO
UX MPEJICTaBICHUS.

Heo0xoanMbIM KOMIIOHEHTOM 0011l KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HaKOMCTBO C METOJaMH MO3HAHMS JCHCTBUTEIBHOCTH, PEACTABICHUE O MPEIMETE U
METOJIe MaTeMaTHKH, €r0 OTIUYUAX OT METOJOB €CTECTBEHHBIX M T'yMaHHUTapHBIX HayK, 00
0COOEHHOCTSIX TNPUMEHEHHS MaTeMAaTUKH ISl PEIIeHUS HAaY4YHBIX M MPHUKIAIHBIX 3a/ad.
Takum oOpazom, MaTemMaTHUEeCKOe 00Opa30BaHMUE BHOCUT CBOM BKIIAJ B (DOPMHUpOBAHUE OOIICH



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xnaccsl (yriyOaEHHBINA YPOBEHB)

KYJIBTYPBI 4EJIOBEKA.

W3ydyeHne MareMaTHKH CIOCOOCTBYET OSCTETHUYECKOMY BOCHUTAHMIO 4YEJIOBEKa,
INOHMMAHHUIO KpacoTbl W  M3ALIECTBA MAaTEMATHYECKUX PACCYKIEHUH, BOCIPUATHIO
reOMEeTPUYECKUX (OPM, YCBOCHUIO UAEU CUMMETPHUH.

[TpuopuretHsiMu 1enssMu oOyueHus: maremaruke B 10-11 kmaccax Ha yriyOinéHHOM
YPOBHE IPOJOJIKAIOT OCTABATHCA:

(dbopMHUpOBaHME  LEHTPAJIBHBIX MaTEeMaTHUYECKHX IOHATUH  (YUCIIO, BEIUYMHA,
reoMeTpuyueckas (purypa, mepeMeHHas, BEPOSTHOCTb, (PYHKIMs, MPOU3BOJHAsA, HHTErpal),
o0OecreynBaroluX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHYECKOro OOpa30BaHMS
00y4Jaromuxcs;

Mo/IBe/IeHNEe 00YyYaroIMXcs Ha JOCTYIMHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTUKU M OKPY)KAIOLIEro MUpa, MOHUMAHUIO MaTEeMAaTUKH KaK 4acTH OOLIeH KyJIbTyphl
YeJIOBEYECTBA;

pa3BUTHE  MHTEJUIEKTYQJIbHBIX W  TBOPYECKHMX  CIIOCOOHOCTEH  oOyuaromiuxcs,
[I0O3HABATEIbHOW AKTUBHOCTH, MWCCIEAOBATEIbCKUX YMEHHUI, KPUTHUYHOCTH MBIIUICHMS,
MHTEpECca K U3yUYEHUIO MaTEMaTUKH;

¢dopmupoBanue pyHKINOHAIBHOW MaTEMAaTHYECKONH I'PaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTUUYECKHE ACTIEKThI B pealbHbIX )KM3HEHHBIX CUTYalUAX U IPU U3yUECHUU
IpYruX  y4yeOHBIX MPEAMETOB, MPOSBICHUA  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(dbopMynHpoOBaTh UX HA A3BIKE MATEMATHKH U CO3/1aBaTh MAaTEMATUYECKUE MOJEIH, IPUMEHATh
OCBOEHHBII MaTeMaTU4YeCKUW ammapar JJid pelIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATH U OLICHUBATh MOJIYyYEHHBIE PE3YIbTATHI.

OCHOBHBIMHU JTMHUSIMU cofepxaHusi MateMaTuku B 10-11 kiaccax yriyOn€HHOro ypoBHS
SIBJISIFOTCSL: «Ywucna u BeauciaeHus», «Anredpa» («Anredpanueckue
BBIDAKEHUSA», «YPAaBHEHUS M HEpaBeHCTBa»), «Hawama wmaTemaTnueckoro aHaiauzay,
«T'eometpusi» («I'eomeTpuueckue GUTYpsl U UX CBOHMCTBay, «M3MepeHHE TeOMETPUYECKUX
BEIUYMH»), «BeposSTHOCTP M cTaTUCTUKa». JlaHHBIE JMHUM pa3BUBAIOTCA NapauIEIbHO,
Ka)kJ1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBHCUMO OJIHA OT JPYroi, a B
TECHOM KOHTakTe U B3aumojeiictBuu. Kpome »3Toro, ux oObeAMHSAET JIOTHYecKas
COCTABJIAIOIIAsA, TPAAMIMOHHO NpPHUCYIIas MaTeMaTMKe W  [POHU3bIBAIONIAs  BCE
MaTeMaTH4eCKue Kypchl U conepxatenbHbie nuHuu. ChopmynupoBannoe o ®I'OC COO
TpeOOBaHUE «yMEHHE ONEPUPOBAThH MOHATHAMU: ONpPEIEICHIE, AKCUOMa, TEOpEMa, CIIEACTBUE,
CBOMCTBO,  NIpH3HAK,  JOKa3aTelIbCTBO,  PAaBHOCHUIbHbIE  (QOPMYIUPOBKH,  YMEHHUE
dbopMynupoBaTh OOpaTHOE M MPOTHUBOIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI,  UCIOJIb30BaTh  METOJ,  MaTeMaTH4eCKOW  MHIYKUUH,  MPOBOAUTH
JI0Ka3aTeNbHbIE PACCYKICHUS IPU PELIECHUU 3a/ad, OLEHMUBATH JIOTMUECKYIO NPABUIBHOCTD
paccyXJIeHUi» OTHOCUTCS KO BCeM y4eOHBIM KypcaM, a (POpMUPOBAaHUE JIOTUYECKUX YMEHUI
pacrmpesensieTcs 1Mo BCeM rojiaMm o0y4eHus Ha YPOBHE CPEHETo 001ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka SBIseTCS 00S3aTEIbHBIM MPEIMETOM Ha
JaHHOM ypoBHE oOpazoBaHus. HacTosiieir mporpaMmoii o MareMaTHKE MPeayCcMaTpUBACTCS
u3ydeHue ydeOHoro mpeamera «MaremaTHKay B paMKax TPEX yueOHBIX KypcoB: «Anredpa u
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Havaja MaTeMaTH4ecKoro anaimsza», «[‘eomerpus», «BepoATHOCTP ¥ CTaTHCTHKaY.
dopMupoBaHUE JTOTHUECKUX YMEHHUH OCYIIECTBIISCTCS HA TIPOTSHKEHUH BCEX JIET 00YYCHHUS Ha
YPOBHE CpEIHEro OO0IIero OOpa3oBaHUS, a AJIEMEHTHI JIOTUKU BKJIFOYAIOTCS B COJICpPIKAHHE
BCEX Ha3BaHHBIX BBIIIEC YICOHBIX KYPCOB.

OO1ee KOIMYECTBO YacOB, HAMPABJICHHBIX HA W3YYCHHE MATEMATUKH Ha YTIyOJICHHOM
ypoBHe - 544: B 10 kiacce - 272 yaca (8 yacoB B Henento), B 11 kmacce - 272 yaca (8 yacoB B
HEJIEITIO0).

MNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
MATEMATUKE HA YPOBHE CPE JTHEI'O OBIIEI'O OBPA30BAHMUSI

JIMYHOCTHBIE PE3YJIBTATBI 1) rpakaanckoro BOCHUTAHHSA:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMM OOy4YaroIIerocss Kak AakKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCHHCKOIO OOIIECTBA, MPEACTABICHUE O MATEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3JIUYHBIX CTPYKTYp, SIBICHHUH, MPOUEAYp TIpakJAaHCKOIO OOIIecTBa
(BBIOOpBI, ONMPOCHI M APYroe), yMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMU UHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAUECHUEM;

2) NATPHOTUYECKOT0 BOCTINTAHUSA:

c(OpMHUPOBAHHOCTb POCCUICKON Tpa)kIaHCKOW MJIEHTUYHOCTH, YBAXKEHHS K MPOLLIOMY
M HACTOAIIEMY PpOCCHUHCKOM MAaTEMaTHKH, LEHHOCTHOEC OTHOLIEHHWE K JOCTHXKCHUSAM
POCCHUICKAX MaT€MaTUKOB M POCCHMCKOM MAaTEeMaTUYECKOM IIKOJbI, WCIOJb30BAHUE 3THUX
JNOCTUKEHUH B APYTUX HayKaX, TEXHOJIOTHUSX, chepax SKOHOMUKH;

3) JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHHUSA, JTUYECKOrO0 TIIOBEJIEHMS, CBSI3AHHOTO C  MPAKTUYECKUM
MPUMEHEHHUEM JIOCTUKEHUW HAyKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/a B
HOCTPOEHHE YCTOMYMBOIO OYAYIIEro;

4) ICTETHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKIOYAass  3CTETUKY  MAaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, peIIeHUH, pPACCYXKACHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB HCKYCCTBA;

5) (pU3UUECKOT0 BOCTIMTAHUS:

cOPMHUPOBAHHOCTh YMEHHS MPHMEHATh MaTeMaTHYeCKhe 3HaHUS B HHTEpecax
30pPOBOTO U GE30MacHOro o0pas3a HM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 30POBBIO
(3mopoBO€E THUTaHHUE, COANTAHCHPOBAHHBIN PEXXUM 3aHATHH M OTAbIXA, PEryiIsIpHas Gpu3MdecKast
AKTMBHOCTB), (PU3UUECKOE COBEPIIECHCTBOBAHKUE MPH 3AHATHUAX CIIOPTUBHO-03I0POBHUTEIILHOM
JIeSITEIbHOCTBIO;

6) TPY0BOT0 BOCIIHTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAHHE IIEHHOCTU TPY0JII00US, HHTEpEC K pa3InuuHbIM chepam
npodeccruoHaNbHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun W peaqru30BBIBATH COOCTBEHHBIC
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KU3HEHHBbIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM0o00Opa3oBaHUI0 Ha MPOTSHKEHUU BCEH MKU3HM, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B
pEIICHUU MTPAKTUYECKUX 3a7a4 MaTeMaTUUECKON HAIIPABICHHOCTH;
7) IKOJIOTMYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IKOJOTMYECKOW KYJIBTYpbl, MOHUMAHUE BIUSHHUS COIMAIBHO-
HPKOHOMHUYECKHX IIPOLIECCOB Ha COCTOSIHUE TMPUPOJHOW U COLUAIBHOW Cpelibl, OCO3HAHHE
MI00adbHOTO — XapakTepa JKOJOTUYECKMX Mpo0JieM, OpUEHTalus Ha  [PUMEHEHHE
MaTEeMaTHYECKUX 3HAHUU ISl pEeIICHHS 3a/1ad B 00JIaCTH OKPYKArOUIeH Cpeibl, INIAHUPOBAHKE
MOCTYTIKOB U OIIEHKH X BO3MOXKHBIX TTOCJICICTBUH JJISI OKPYXKAIOIIEH CPEIbI;

8) LHEHHOCTH HAYYHOI'0 ITIO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOILECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHYECKON HayKu Kak cgepbl
4eJI0BEYECKOM 1E€ATEIbHOCTH, ITANOB €€ Pa3BUTHA U 3HAUMMOCTH U1l Pa3BUTHUS LMBUJIN3ALINY,
OBJIAJICHUE SI3BIKOM MAaTE€MaTUKH M MaT€MaTHYECKON KyJIbTypOill Kak CpeACTBOM IO3HAHUS
MHUpPa, TOTOBHOCTb OCYIIECTBJIATh IIPOEKTHYIO M HCCIIEJOBATEIBCKYIO JAESITEIBHOCTh
WHAUBUAYAJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe m3ydeHuss MaTeMAaTWKH HAa YPOBHE CpEIHEro oOmero oOpa3oBaHHS Y
obOyuarorerocst 0yayT chopMUpPOBaHbI MMO3HABATEIbHBIE YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS,
KOMMYHHKATUBHBIC yHHBEPCAIbHBIC Y4YCOHBIC EHCTBHUS, PETYJSITHBHBIC YHUBEPCAIbHBIC
y4eOHBIC IEHCTBHUS, COBMECTHAS ICATEILHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eMCTBUS
ba3oBble Jlornyeckue AeicTBUA:

BBISBIIATH M XapaKTepHU30BaTh CYIIICCTBCHHBIC MPH3HAKHM MAaTEMAaTHYECKHX OOBEKTOB,
MOHSATUN, OTHONICHUW MEXAY TMOHATHSIMU, (OPMYIUPOBATh OINPEACICHUS TOHATHM,
yCTaHABIIMBAaTh CYIIECTBEHHBIM NpPHU3HAK KilacCU(PUKalMK, OCHOBAaHHS i OO0OOIICHUS |
CpPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPa30BBIBATH CYXKICHUSA: yTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIC, EIUHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC;

BBISIBIIITH MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOpEUUs B (pakrax,
JAHHBIX, HAOMIONCHHUAX W YTBEPXKICHHSX, TMpejiaratb KPUTEPUU JUIS  BBISIBICHHS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNIA;

JIeJIaTh BBIBOJbI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIHYEHNM, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENILHO 10Ka3aTebCTBA MATEMATHUECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTPAMBATH APTYMEHTAILIMIO, MPUBOJUTH HPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXKICHHUS U BBHIBOJIHI;

BBHIOMpATh CIOCOO pemieHus y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
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pemieHusi, BbIOMpaTh HaubOonee MNOAXONAIMMNA € Y4ETOM CaMOCTOSITEIBHO BBIJIETIEHHBIX
KPUTEPUEB).
Bba3oBble ucciienoBarenbcKue 1eiCTBUA:

WCIIONBb30BaTh  BOMPOCHl KAk  MCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHWUS,
dbopmynupoBaTh BOINPOCH, (PUKCUPYIOIIUE MPOTUBOpPEYHE, MPOOIEMy, YCTaHABIMBATH
HMCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, API'YMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIEPUMEHT, MCCIIEIOBAHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro OOBEKTa, SIBJCHUS, IPOLECCA, BBISBICHUIO
3aBUCUMOCTEH MEX1y 00bEeKTaMu, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITEIFHO (POPMYTUPOBATH 000OIIEHUS M BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, UCCIIE0OBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIHTAaTOB, BHIBOJIOB
1 0000IICHUH;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABUTATH MPEATIONOXKEHUS O
€ro Pa3BUTHHU B HOBBIX YCJIOBUSIX.

PabGora ¢ undgopmanueii:

BBISIBIISITH AeUIIUTHI UH(POpMAINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOIIPOC U IS
pellleHUs 3a/1a4u;

BBIOWpATh HMHPOPMALMIO U3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATH3UPOBAaTh M HMHTEPIPETHUPOBATh HWHGOOPMAIMIO pPA3IUYHBIX BHAOB U (Qopm
MpEe/ICTABICHUS;

CTPYKTYpUpOBaTh  HH(POpMAIMIO, TPEICTaBIATh €€ B  pa3lIuyHbIX  ¢opMax,
WUTIOCTPUPOBATH IPpaUUeCcKH;

OLICHUBATh HAAEKHOCTh HMHPOPMAIMU IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIC YHHBEPCAJIbHbIEC Y4eOHbIE 1eMCTBUS:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKJIEHUS B COOTBETCTBUHM C YCJIOBHSIMH M IIEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSCHEHHS IO XOJly PEIICHHs 3a/ladyd, KOMMEHTHUPOBATH IOJIYYCHHBIN
pe3yIbTaT;

B X0/ie OOCYXXJIeHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIaeMOM TeMbl, MPOOIEMBI,
pelaeMon 3a7aun, BHICKa3bIBaTh WJICH, HAIICJICHHBIE HA TIOUCK PEHICHUS, COMOCTABISTh CBOU
CYXKIEHUS C CYXICHUSIMH JPYTHX YYACTHHKOB JUANOTra, OOHAPYKUBATH Pa3IMYHe U CXOJICTBO
MO3UIUH, B KOPPEKTHOM opMe HopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEJICTABISATh PE3yAbTaThl PEIICHUS 3aJadyd, DKCIEPUMEHTA, WCCIEeNOBaHUs, MPOCKTa,
CaMOCTOSITEIHHO BBIOMpATh (opMaTr BBICTYIUIEHHUS C Y4€TOM 3aja4 MPE3CHTAllud U
0COOEHHOCTEH ayIUTOPUH.

PerynsiTuBHbI€ YHUBEpPCAJIbHbIE YUeOHbIE e CTBUS
Camoopranuszanus:

COCTaBIISITh TUIAH, aJTOPUTM DEIICHUs 3a7a4d, BBIOMPATh CHOCOO pPEIIeHUs C y4ETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
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BapUaHTHI PEIICHUH C YYETOM HOBOM MH(OPMALIUH.
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CaMOKOHTPOJIb:

BJIa/JICTh HaBbIKAMHU I103HABATEJIbHOM pEQIIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX
NEHCTBUI U MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTATOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTpOJIA IIPOLIECcCa U Pe3yJIbTaTa peleHUs] MaTEMaTHUYECKON 3a/1auu;

NPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3SHUKHYTH NpPH PELICHUU 3a/layl, BHOCHUTH
KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, JAHHBIX, HAWIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEMM M YCIOBUSM, OOBSICHATH MPUUYUHBI
JOCTIKEHUSI WM HEIOCTH)KCHUsI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTH OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJILHOCTD:

NOHMMATh U MCIIOJIb30BaTh NMPEUMYIIECTBa KOMaHIHOW M UHAWBUIYaJIbHON pabOThI MpU
pemieHMH Yy4eOHBIX 3a/ad, NPUHUMATh IeJb COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM paboThl, pacipeaessaTh BUAbI paboT, JOrOBapUBaThCs, 00CYXKIaTh
IpoIIecC U pe3ynbTaT padoThl, 0000I1aTh MHEHHS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPyNNOBBIX (popmax paboThl (0OCykIeHusl, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» U UHBIE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAMHUPOBATH CBOM JEUCTBUS C
JOPYTMMH 4jeHaMH KOMaH/bl, OLIEHHWBATh Kadye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT IO
KpUTEpUAM, CHOPMYTUPOBAHHBIM YHYACTHUKAMU B3aUMOJICHCTBUS.

IIpenmeTHble pe3yabTaTbl OCBOCHUA (enepaibHON pabouell MporpaMMbl IO
MaTeMaTHKe TMPEACTABICHbI MO ToAaM OOy4YeHHUs B paMKaX OTACNIbHBIX YYEOHBIX KYpCOB B
COOTBETCTBYIOILUX pa3/enax HACTOALIECH MPOTPaMMBL.

OE/TEPAJIBHASA PABOYASA ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IMNOACHUTEJIBHASA 3AIINCKA

VY4eOnsblii Kypc «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHAIM3a» SBISIETCS OJHUM M3
Han0oJiee 3HAYUMBIX B TPOrpaMMe CpEeIHEro OOIIero oOpa3oBaHUs, MOCKOJbKY, C OIHOM
CTOPOHBI, OH OOECNEeYMBACT HMHCTPYMCHTAIBHYIO 0a3y I W3Y4YCHHUS BCEX ECTECTBEHHO-
HAyYHBIX KypCOB, a C JIPYrOMl CTOPOHBI, (POPMUPYET JOTUICCKOE U aOCTPAKTHOE MBIIIUICHUE
0o0yJarIuXcss Ha YPOBHE, HEOOXOIUMOM JIJIi OCBOCHHUS WH(OPMATHKH, OOIIECTBO3HAHWS,

UCTOPUH, CIIOBECHOCTH U JIPYTHX  JTUCIUTUIMH.
B pamkax maHHOTO Y4eOHOrO Kypca OOydaromiuecss OBIAJCBAIOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOI HAyKHu, KoTopas GopMyIupyeT CBOH JOCTHXKEHUS
B MaTeMaTU4eCcKoi popme.

10
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VY4eOHbIi Kypc anreOpbl U Hayajdl MaTeMaTHYECKOrO aHalHu3a 3aKIaJbIBAE€T OCHOBY JUIS
YCTICIIHOTO OBJIAJICHUST 3aKOHAMH (PU3UKH, XUMHUHU, OWOJOTHH, TOHUMAHUS OCHOBHBIX
TEHCHIINI pPa3BUTHS SKOHOMHKH W OOIIECTBEHHOH KM3HU, MO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPECHHO UCIIONIB30BaTh WX JUIS

JanbHEHIIIero o0pa3oBaHus | B MMOBCEIHEBHOM
xu3HU. B TO )e BpeMsl OBJIaJICHUE aOCTPaKTHBIMH U JIOTHYECKU
CTPOTUMHU KOHCTPYKIHMSIMH ajreOpbl M MaTEeMaTHYSCKOTO aHajW3a pa3BUBACT YMCHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTBH, JIOKa3bIBaTh YTBEPKICHUS C
MOMOINBI0O HMHAYKIIMM W pacCy)XIaTh JEAYKTHBHO, WCIIOJNB30BaTh 000OIICHHE W
KOHKPETH3alMI0, a0CTparupoBaHWE W AHAIOTHIO, (HOPMHUPYET KpPEaTHBHOE M KPUTHYECKOE
MBIIIJICHHE.

B xome m3ydenusi yueOHOro Kypca «Anredpa ¥ Hadajlla MaTeMaTHYECKOTO aHaJH3a
oOyJarommuecs TOTYYaroT HOBBIA OMNBIT PEHICHUS NPUKIAJHBIX 33734, CaMOCTOSITEIHLHOTO
MOCTPOCHHSI MAaTEMATHYECKUX MOJIEICH peaqbHBIX CHTYyaIlMi, WHTCPIPETAIIMH TOJTYICHHBIX
pEeIIeHN, 3HAKOMSTCS ¢ IPUMEPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE, HAYKE U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUHICCKUMHU OTKPHITUSMHU U UX aBTOPAMH.

VY4eOHbI Kypc O0O0NamacT 3HAYUTEIBHBIM BOCIHTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIH
peanu3yercs Kak 4epe3 y4eOHBI MaTephal, CIOCOOCTBYIOIIUN (OPMHPOBAHHIO HAYYHOTO
MHUpPOBO33pPCHHS, TaK UM 4epe3 crhenuduky yueOHOH JeATelNbHOCTH, TpeOyromen
NPOJOJDKUTEIILHOW — KOHIICHTPAIlMM BHUMAHHS, CaMOCTOSITCIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 IMOJIYYCHHBINH Pe3y/IbTar.

B ocHoBe Meromukm oOydueHuUs anreOpe W HadalaM MaTeMaTHYeCKOTO aHaliu3a JICHKHT
JCSTEILHOCTHBIA IPUHIIUAI 00YUICHHUS.

B crpykType yueOHOro Kypca «Anrebpa W Hadaiza MaTeMAaTHYECKOTO aHaH3a»
BBIJICTICHBI CIICAYIONIUE COJEPKATEIbHO-METOIMYECKHEe JIMHUM: «Uucina W BBIYUCICHUY,
«DyHKIIMH 1 TpaQuKm», «YpaBHEHHs U HEpPABEHCTBay, «Havana mMaTremMaTnieckoro aHanmsay,
«MHOXKecTBa u JIoTuKa». Bce OCHOBHBIE cofiepKaTeIbHO-METOMUECKIE TMHUN U3YJaloTCs Ha
OPOTSDKEHUHU JBYX JIeT OOy4YeHHsI Ha YpOBHE CpPEIHEro oOmero o0pa3oBaHUs, €CTECTBEHHO
JOTIOJTHSASL PYT JIpyra M IOCTEIICEHHO HACHIIASACh HOBBIMH TEMaMH M pasieiiaMu. JlaHHBIH
y4eOHBI Kypc SIBISIETCS HWHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSAET B cele cojiepkaHue
HECKOJIbKMX ~ MAaTEeMAaTHYECKUX JHCUUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTUYCCKHI aHaju3, TCOPHS MHOXKECTB, MaTeMaTWyeckas Jiorumka u japyrue. [lo mepe
TOTO0 Kak OOydarommecs OBJIAJICBAIOT BCE OoJiee MIMPOKMM MaTEMaTHUECKUM ammapaToM, Y
HUX TTOCIIEIOBATEIIEHO (OPMHUPYETCS U COBEPUICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHIECKYIO
MOJICTTb pEATbHOW CHUTYallud, MPUMEHATh 3HAHUS, IMOJYYCHHBIC TPU H3YUYCHUU Y4EOHOTO
Kypca, U pelIeHHs CaMOCTOSATENBHO C(HOPMYIMPOBAHHOW MaTeMaTUYECKON 3a/1a4yM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepkaTenbHO-MeTOMMYEeCKass  JMHUSA  «Yucina W BBIYHCICHHUS»  3aBepliacT
(dbopMHpOBaHE HABBIKOB MCIIONB30BAHUS JICHCTBUTENBHBIX YUCEN, KOTOpOe OBLIO HayaTo Ha
ypOBHE OCHOBHOTO 001Iero oopa3oBanusi. Ha ypoBHe cpennero obiiero oopa3oBanusi 0co0oe
BHUMaHHE yaeaseTcs (OpMUPOBAHNIO HABBIKOB PAIlMOHATIBHBIX BRIYHCICHHUM, BKIIOYAMOIINX B
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ce0sl UCIOJI30BAHKE PA3NMYHBIX (OPM 3alMCH YHCIIA, YMEHHUE AENaTh MPUKUIKY, BBIIIOIHATD
npuOIMKEHHBIE  BBIYMCIEHUS,  OILICHMBATh  YHCIIOBbIE  BBIpaXEHUs, padoTaTh C
MaTEMaTUYECKUMU KOHCTAHTaMH. 3HAKOMbIE OOYyYaroUIMMCSi MHOXKECTBA HaTypaJIbHbIX,
LEJIBIX, PALIMOHAIBHBIX U JAEHCTBUTEIBHBIX YHUCEN JOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX
yucen. B kaxaoM U3 3TUX MHOXECTB pacCMAaTPUBAIOTCSI CBOMCTBEHHbBIE €My clieU(pUUEcKHe
3aJ]aud ¥ ONepaluy: IeJICHUE HAllesl0, ONIEPUPOBAHUE OCTATKAMM HAa MHOXKECTBE LIEJIbIX YHCET,
0co0ObIe CBOMCTBA PALlMOHAIBHBIX M MUPPALUOHAIBHBIX YUCEll, apu(METHUYECKHE ONepaluy, a
TaKXKe€ W3BJICYCHHE KOpHS HATypaJbHON CTENEHHM Ha MHOXKECTBE KOMIUJIEKCHBIX YHCEl.
bnaronapst mocienoBaTeIbHOMY PacIIMPEHUI0 Kpyra UCIOIb3yEeMbIX YHCENl M 3HAKOMCTBY C
BO3MOXXKHOCTSIMU HX TPUMEHEHHSA [UIsl PpELIeHUs pa3IMuHbIX 3a7ad  (opMUpYeETCs
NpE/ICTaBJICHUE O €JIMHCTBE MaTeMaTHKUM KaK HAayKu U €€ poJid B IOCTPOCHHHM MOJENel
peaIbHOT0 MUPA, LIUPOKO UCIOIB3YIOTCS 0000IIEeHHE U KOHKPETU3ALIHSL.

JIununs «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCsl HA MPOTSKEHUU BCETO OOydeHUs Ha
yYpOBHE cpeaHero oOmero oOpa3oBaHUs, MOCKOJIbKY B KaxaoM paszaene IIporpaMmebl
NPEeyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3amad. B pesynabrate oOydarommecs
OBJIQZICBAIOT  PA3JIMYHBIMU  METOJAMHU  pEIIEHUS  palMOHANbHBIX, HPPALUOHAIBHBIX,
NOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKHX YpaBHEHUH, HEPaBEHCTB MU
CHUCTEM, a TaKXe 3ajad, coJepXKamux napameTpbl. llodydeHHble yMEHHUS MIMPOKO
UCTOJB3YIOTCA TPH HMCCIEAOBAaHUM (QYHKIMH C IMOMOUIbIO IPOM3BOAHOM, NMPH pEeUIeHUU
OPUKIAJAHBIX 3aJa4 M 3aJad Ha HAXOXXJCHHE HAuOONbIIMX W HAUMEHbIIUX 3HAYCHHM
¢ynkuuu. JlaHHas coneprkaTesibHas JIMHUS BKIIOYAeT B ce0s Takke (pOpMHpPOBaHHE YMEHUU
BBINIOJHATh pacy€Tsl MO (opMysaM, NpeoOpa3oBaHMs PallMOHAJIBHBIX, UPPAlMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TakkKe BBIPAXKEHUH, COJEp)KalIMX CTENeHUu U
norapu@msel. braromaps u3yuyeHuro anreOpandeckoro Matepuana MpPOUCXOAUT AalibHeninee
pPa3BUTHE aJTOPUTMHUYECKOIO0 M aOCTPAaKTHOIO MBIIUIEHUSI OOydarommxcs, (GOpMUPYIOTCS
HaBbIKM JENYKTUBHBIX pacCyKIeHHUH, pabOThl C CHUMBOJBHBIMHU (pOpMamu, MpeACTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHUJE PAaBEHCTB M HEpaBEHCTB. AnreOpa mpejuiaraer
3 PEeKTUBHBIE MHCTPYMEHTHI Ui PEIICHUs MPAKTHUYECKUX U eCTECTBEHHO-HAYYHBIX 3a/1ad,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

ConeprxatenbHo-MeToindecKast JIMHUS «DyHKIUN ¥ TpapuKu» TECHO MEpeIuieTaeTcs ¢
JIPYTUMU  JUHUSIMH  y4eOHOro Kypca, IIOCKOJIbKY B  KaKOM-TO CMbICIe  3aJaéT
MOCJIEA0BATEIbHOCTh  M3Y4YEHHMs MarTepuana. [3ydeHwe CTeneHHOW, IO0Ka3aTelbHOM,
Jorapu(MUYECKO W  TPUTOHOMETPHUYECKHX (YHKIUH, HX CBOWCTB U TpaduKoB,
UCIOJIb30BaHNE (YHKUMN AJIs pelIeHus 3a7ad U3 APYTUX YYeOHBIX MPEIMETOB M peanbHOU
KU3HU TECHO CBA3aHO KAK C MAaTeMaTHYECKUM aHAJIM30M, TaK M C PEIIEHUEM ypaBHEHUU U
HepaBeHCTB. Ilpu aTom Oonblioe BHUMaHuE ynaensercss (OpMHPOBAHUIO YMEHUSI BBIPAKaTh
dbopMynaMHu 3aBUCUMOCTH MEXY pa3IU4YHbIMU BEJIMYMHAMHU, HCCIEIOBATh MOJIYYEHHbIE
byHKIMU, CTpOoUTh UX rpaduku. MaTepuan 53TOH conaep:KaTelbHON JIMHUM HAlENeH Ha
pa3BUTHE YMEHHUI M HaBBIKOB, NMO3BOJIIONIMX BbIPaXKaTh 3aBUCHMOCTH MEX]Y BeIMYMHAMU B
pa3nuyHOi (popme: aHaTUTHYECKOM, rpaduueckoil u cioBecHo. Ero uzyuenue cnocoOcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHWI0 M KOHKpPETH3alluH,
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HCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Hagana MaTeMaTH4eCKOTO aHaIN3a» MO3BOJISIET CYIIECTBEHHO
PaCUIMPUTH KPYT KaK MaTEMATUYECKHUX, TaK U MPUKIATHBIX 3a7a4, TOCTYHBIX 00y4YaroImnmMcs,
TaK KaK y HUX TOSBISECTCS BO3MOXXHOCTh CTPOHUTH TpadUKU CIOKHBIX (DYHKITUH, OMpeaesaTh
WX HauOOJIBIINE W HAWMMEHBIINE 3HAYCHHUS, BBIUUCIATH IUTOMATUd (GUTYp U OOBEMBI Ted,
HaxOJIUTh CKOPOCTH M YCKOpPEHHs TpolieccoB. JlaHHas cojaeprkaTeibHas JHMHHUS OTKPHIBACT
HOBBIE BO3MOXKHOCTH IMOCTPOCHHUSI MaTeMaTHICCKUX MOJIEICH peabHBIX CUTYaAIlUH, TTO3BOJISET
HaxOJIUTh HAWIyYIllee PEIICHHWE B MPUKIAJHBIX, B TOM YHCIIC COIUATBHO -PKOHOMHUYECKHX,
3ajlayax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIn3a CIIOCOOCTBYET pa3BUTHIO
a0CTPaKTHOTO, (HOPMATHHO-JIOTHYECKOTO U KPEATUBHOTO MBIIIUICHUS, (HOPMUPOBAHUIO YMEHHI
pacro3HaBaTh TPOSIBJICHUS 3aKOHOB MaTeMaTHKM B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaronyecss y3HaIOT O BBIJAIONIUXCSA pPE3YyJbTaTax, IOJYUYCHHBIX B XOJE€ Pa3BUTHS
MaTeMAaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxxarenbHO-MeTOaUYeCKass JUHUS «MHOXeCTBa M JIOTHMKa» BKIIOYaeT B ce0s
AJIEMEHThl TEOPUU MHOXKECTB W MATEMAaTHUYECKOW JIOTHMKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTaBJICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH WM TpeajararoT Hambojee
YHUBEPCATBHBIN S3bIK, OOBEAMHSIONIMA BCE pa3eibl MAaTEMaTUKH M €€ MPUJIOKCHHH, OHU
CBSI3BIBAIOT pa3HbIC MaTEeMaTHYECKHE IHUCIHUIUIMHBI M HMX MPHIOKCHHS B €IUHOE IICNOe.
[ToaTOMy Ba)XHO JaTh BO3MOXXHOCTH OOyYaroleMycsi TOHUMATh TEOPETHUKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHON MaTeMaTHKH W UCIIOJIb30BaTh €T0 ISl BRIPAKCHHUS CBOMX MbICIEH. pyrum
BKHBIM IIPU3HAKOM MaTEMaTHUKH KaK HAyKH CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000CHOBaHMI ¥ CJIEIOBaHUE OMPENEIEHHBIM TMpaBWIaM TIOCTPOCHUS JIOKa3aTEIbCTB.
3HaAKOMCTBO C DJIEMEHTaMU MaTE€MaTHUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBIIUICHUs] 00YJaIOIIUXCs, TO3BOJIIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTHUECKUX
npaBui, GOPMHUPYET HABBIKH KPUTUUECKOTO MBIIIICHUSI.

B yuebHoMm kypce «Anrebpa M Hayajga MaTEeMaTUYECKOTO aHaln3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTHYECKOIO0  MOJIETUPOBAHUSA, KOTOpPhIE€ TMPHU3BaHBI  CIIOCOOCTBOBATH
(GhOpPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENICH pealbHBIX CUTYyaIlud, MCCIICIOBAHHUS JTHX
MOJICJIC C TIOMOIIBIO ammapara ajareOpbl U MaTEeMaTHYeCKOro aHajau3a, WHTepIpeTaIuu
MOJYYCHHBIX pe3yibTaTtoB. Takue 3agaHus BIUICTEHBI B KaXbli W3 Pa3/iesiOB MPOTPAMMBI,
MMOCKOJIBKY BECh MaTepHasl YIeOHOTO Kypca IIUPOKO UCIIOIB3YETCS JIS PEIICHHS TPUKIaTHBIX
3amad. Ilpum pemeHuH peadbHBIX MPAKTHYECKHX 3a7a4  OOydJaroliuecs pa3BHUBAIOT
HaOII0IaTEIFHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOJb30BaTh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATH Mpodsiemy. JlesTeabHOCTh N0 (POPMHUPOBAHUIO
HABBIKOB pEIICHUs TPUKIATHBIX 3a/lad OPraHU3yeTCs B MPOIECCEe HU3YUYEHHUS BCEX TEM
y4eOHOro Kypca «Anredpa u Hayasa MaTeMaTUYECKOTO aHAIA3a.

Ha wusydyenue yueOHOTO Kypca «AnreOpa W Hauyajga MaTEeMaTHYECKOTO aHaIu3a
orBoauTcs 272 yaca: B 10 kiacce - 136 yacoB (4 yaca B Hegento), B 11 kiacce - 136 vacos (4
yaca B HEJIETI0).
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COJEP) KAHUE OBYYEHUA
10 KJIACC Yucaa u

BbIYMCJICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECITUYHBIEC JPOOH, MPOILEHTHI, OECKOHEUYHbIE
nepuoanueckue napoodu. [Ipumenenne napoOei U MPOLEHTOB ISl PEIICHUs TPUKIAIHBIX 3a/1a4
13 Pa3JINYHBIX OTPAcCiIel 3HAHUM U pEaJbHOM KU3HH.

JleiicTBuTENbHBIE YUCa. PalMoHanbHble U MppallMOHANbHBIE Yuciaa. ApupMeTHUEecKe
Oomnepaluy ¢ JEUCTBUTENbHBIMU YHCIaMUA. MOIysb IEMCTBUTENBHOIO YHCIA U €r0 CBOMCTBA.
[Ipubmxk€HHBIE BBIYMCICHUSA, TpaBUJia OKPYIJICHHUSA, TPUKHUIKA U OICHKAa pe3yibTaTa
BBIYMCIICHUM.

Creniens ¢ 1ienbiM nokasaresieMm. bunom HetoTona. Micnionb3oBanue moaxoasiieit GopMel
3alUCU JCHUCTBUTENBbHBIX YHCEN [Jis PEUICHUs MPAaKTUUYECKUX 3a7ad M MPEJICTABICHUS
JTAHHBIX.

Apubmerndyeckuit KOpeHb HaTYpaJIbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM IOKA3aTelIeM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudm uucna. CoiicTBa iorapupma. JlecITHUHbIE U HATypaJIbHbIE JIOTaPU(PMBI.

CunyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOIO0 apryMeHTa. ApPKCHHYC, apKKOCUHYC U
ApPKTAaHT€HC YUCIIOBOTO apryMEHTA.

YpaBHEHHSI 1 HEPABEHCTBA.

ToxmectBa W TOXKACCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUS -ClieICTBUsA. HepaBeHCTBO, pelieHre HepaBeHCTBA.

OcHOBHBIE METO/IBI PEIIECHUS IENBIX U TPOOHO-PAIMOHATILHBIX YPaBHEHUI 1 HEPABEHCTB.
MHorouwieHsl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnensl ¢ niensiMu kodddunuentamu. Teopema Buera.

[IpeoGpazoBaHuUs YHCITOBBIX BBIPAKEHUH, COJEPKAITUX CTENIEHU U KOPHHU.

Uppanmonanbueie  ypaBHeHHs. (OCHOBHBIE METOJIbl  PEILICHUS HMPPaAlMOHATBHBIX
YPaBHEHHUH.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX YPABHEHUI.

[IpeoGpazoBaHue BeIpax)eHHl, CoAepKAIIUX JIOrapu(MBbI.

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUUYECKUX
YPaBHEHHUH.

OcHoBHbIE TPUTOHOMETPUYECKUE bopMyIbIL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUH. PellleHne TpUroHoMeTpuYECKUX ypaBHEHU M.

Pemienue cucrem NMHENHBIX ypaBHEHUMW. Marpuia CHCTEMBI JIMHEWHBIX YPaBHEHUM.
Onpenenutenb MaTpUIbl 2*2, €ro T€OMETPUYECKH CMBICI M CBOWMCTBA, BBIYMCIICHHE €0
3HAUEHMs, MPUMEHEHUE OMNPEACIUTENs] M1 PEHIeHUsT CUCTEMbl JIMHEHHBIX YpaBHEHUHU.
Pemienne npukiagHbIX 3a7a4 C MMOMOLIBKD CUCTEMBI JIMHEMHBIX ypaBHeHHU. McciienoBanue
ITOCTPOEHHOW MOJIENIN C MOMOILBIO MAaTPULL U ONPEAETUTEIICH.

[TocTpoeHne MareMaTUUYECKUX MOJENICH peaJbHOW CUTYyalluH C MOMOIIBI0 YPABHEHUH U
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HepaBeHCTB. [IpuMeHeHrne ypaBHEHHUI W HEPaBEHCTB K PEIICHHUI0O MATEMAaTUYECKUX 3a7ad U
3a]1a4 U3 pa3InyHbIX 001acTel HAyKU U pPeajJbHOM KU3HH.
DyHKUHMU U TPaPUKH

OyHKIMs, cnocoObl 3aaanus (yHKUuMU. B3aumuo oOpatHble QyHkimu. Kommnosuius
¢yakuuit. I paduk pyHKunn. DnemMeHTapHbIe NpeoOpa3oBaHus rpapuKkoB (QyHKINM.

Oo6nacTp onpeneneHust 1 MHOKeCTBO 3HaueHui GpyHkuun. Hynmu ¢pyukuuu. [Tpomexyrku
3HaKonocTosHcTBa. UETHbIe 1 Heu€THble QyHKuMU. [lepuonnueckue Gynkumu. [IpomexyTku
MOHOTOHHOCTU (yHKIMU. MaKCUMyMbl 1 MUHUMYMbI QyHKIIMH. Hanbompliee 1 HauMeHbllee
3HaueHUs1 QYHKLUUU HA IPOMEKYTKE.

JIuneliHas, KBajpaTUUHas U APOOHO-TUHEHHAs QYHKIMH. DJIeMEeHTapHOe HCCiel0BaHue
U MIOCTPOEHUE UX I'Pa(UKOB.

CrenenHas (yHKIMS ¢ HaTypaJbHBIM U LIeJbIM IHoka3aTeneM. EE cBolicTBa u rpaguk.
CpoiicTBa 1 rpaduk KOpHS N-0if cTeneHu Kak (PyHKUUU OOpaTHOM CTENEeHHM C HATypajJbHBbIM
NIOKa3aTeJIeM.

[Toxa3zaTenbHas u Jorapudmuyeckas GyHKINHU, UX CBOWCTBa U rpaduku. Vicnons3oBanue
rpaukoB GyHKIUHN 17151 pellIeHUs] ypaBHEHUN.

Tpuronomerpuueckasi OKPYXHOCTb, OIpEAEIEHUe TPUTOHOMETPUUYECKUX (YHKUUN
YHUCIIOBOTO apryMeHTa.

OyHKIMOHAJIbHBIE 3aBUCHUMOCTH B peaJbHBIX IMpoleccax U sBiIeHUsIX. [paduku
peanbHbIX 3aBUCUMOCTEH.

Hauvana maTemaTu4eckoro aHajamsa

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHus MOCJIEJOBATEIBHOCTEH. MeTton
MaTE€MAaTHYE€CKON MHAYKINHA. MOHOTOHHBIE U OrPaHUYEHHBIE MOCIE0BaTEIbHOCTH. VcTopus
BO3HMKHOBEHMSI MATEMATUYECKOT0 aHAJIN3a KaK aHaIn3a OECKOHEUHO MaJlbIX.

Apudpmernueckass U reomerpuyeckas nporpeccuu. beckoneuno — yObIBaromias
reoMmetpuyueckas nporpeccus. CyMMma 0€CKOHEYHO yObIBaIOIEel FreOMETPUUYECKON MPOTpeccuu.
JIuHeHbI M HKCHOHEHUHaNbHBIM pocT. Yucimo e. Dopmysia CHOXKHBIX MPOLIEHTOB.
Hcnonb30BaHue Mporpeccuu sl pelIeHNs pealbHbIX 33/1a4 MPUKIAJHOIO XapaKTepa.

HempepbiBubie (yHKIMM W WX CBoOWMcTBa. TOUYKHM pa3pbiBa. ACHUMIITOTHI TpadUKOB
¢dbynkiuit. CBolicTBa QPYHKIMI HEMPEPBHIBHBIX HA OTpe3Ke. MeToJ MHTEPBAJIOB ISl PEIICH HsI
HepaBeHCTB. [I[pruMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKITUH /JIsl PEIICHUS 3a/1a4.

[lepass u BrOpas mnpousBoAHble GyHKIUU. OmnpeneneHne, TEOMETPUUECKHH U
dbusznyueckuii CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy GyHKIUH.

[IpousBonnbie 3nemeHTapHbIX (yHkumMid. I[IpousBomHas CymMMBbI, HpPOU3BEACHMUS,
YACTHOTO U KOMITO3UITUU (DYHKIIHI.

MHo:kecTBA M JIOTHKA

MHoOXkecTBO, onepanuu HajJ MHOKECTBaMH U MX CBOicTBa. J{uarpammel Ditnepa- Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara JJisl ONMHCaHUs PEAIbHBIX MPOLECCOB U
SIBIICHUH, TIPY PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Ompenenenne, Teopema, CBOWCTBO  MaTeMaTH4YeCKOro  OOBbeKTa,  CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHHUS.
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11 KJIACC

Yucnaa v BHIYUCIEHUS
Hartypaneabie m mensle uywcna. [IpuMeHEHHWE NPU3HAKOB EIMMOCTH IENBIX YHCEN,
HanOoubImuii o0t genutens (nanee - HOJl) u naumensinee obmiee kpatHoe (aanee - HOK),
OCTaTKOB 110 MOJIYJIIO, alrTOpuTMa EBKIIHMIA IJ1s pElIeHUs 33124 B IISJIbIX YHCIIax.
KommuiekcHbie uucna. AusreOpawueckas W TPUTOHOMETpHYECKas (OpMBI  3amucH
KOMIUIEKCHOTO ~ YHClia. ApUPMETHYECKHUE ONepalud ¢  KOMIUICKCHBIMH  YHCJIaMH.
N300pakeHne KOMITICKCHBIX YUCENl Ha KOOPIWHATHOH mockoctu. @opmyna Myaspa.
KopHu nN-oif crenmeHW H3 KOMIUICKCHOTO 4YHcCHa. [IpuMeHEHHMEe KOMIUICKCHBIX YHCEN s
pemeHus PU3NIECKUX ¥ TCOMETPUICCKUX 3a]1ad.

YpaBHeHUs 1 HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTb YpAaBHEHUW M HEPAaBEHCTB. PaBHOCWIbHBIE CHUCTEMBI U
CHUCTEMBI-CJIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHHH C MTOMOIIBIO TPUTOHOMETPUYECKOM
OKPY)KHOCTHU. PellieHre TpuroHoMeTpuueckux HepaBeHCTB. OCHOBHBIE METO/IbI PEILICHHUS
NOKAa3aTeIbHBIX U JIOTapuMHUUecKux HepaBeHCTB. OCHOBHBIE METO/IbI PEIICHHUS
VUPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBI  pEHIEHUST CUCTEM W COBOKYINHOCTEH  palHOHAJIbHBIX,
UppalMOHAJIbHBIX, TOKA3aTEeNbHBIX U JIOTapu(PMUUECKUX YPAaBHEHUH.

YpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpuMeHeHNEe ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHHUI0 MATEMAaTUYECKHX 3aJad U
3aa4 U3 Pa3MYHBIX 00JacTell HAyKW M PEANbHOM KU3HU, WHTEPHpETalus MOTyYEeHHBIX
pE3yIbTaTOB.

DOyHKIUM U TPaPUKH

I'paduk xomnosunuu pyHkuuid. ['eomerpuueckre oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckre QyHKINH, UX CBOMCTBA U rpa(UKy.

I'padvueckue MeTONBI pelICHHS YpaBHEHUH H HEpaBeHCTB. [ paduueckue MeToibl
pelIeHNs 3a/1a4 C TapaMeTpaMH.

Hcnons3oBanue rpadukoB GYHKIHA I MCCICAOBAHHUS IPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHNH 337a4 U3 APYTrUX yUeOHBIX MIPEIMETOB U PeaTbHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHne MNpPOU3BOAHONW K HCCIEJOBaHUIO (YHKUMH Ha MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoxieHne HauboNbIIero 1 HAaMMEHBIIET0 3HaUeHUH HeNpephIBHON (PYHKIUU
Ha OTpE3Ke.

[IpumeHeHne TPOU3BOAHOM JUIsl HAaXOXKIACHUS HAWIYUYLIEr0 PELIEHHWS B IPUKIAIHBIX
3ajadax, Ui OMpeAeTCHHs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3aJaHHoro (opmynoil wiu
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO TepBOOOpa3HbIX. IlepBooOpasHbIe dIEMEHTAPHBIX
¢byukuuit. [IpaBuna HaXoXAeHHS TIEPBOOOPA3HBIX.
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NHuterpain. ['eomerpudecknii CMBICI HHTETpala. Beruucinenue onpeaei€HHOro nHTerpana
no popmyne Hetotona-JleiiOHuna.

[IpumeHenne wuHTErpana JUisl HaxXOKIEHUS IUIOIIAJeH IUIOCKUX (uryp u 0o0bEMOB
r€OMETPUYECKUX TEIL.

[Tpumeps! pemennit nuddepeHranbHbIX ypaBHEHUH. MaTemaTuueckoe MOAEIUpOBaHIE
peasibHBIX MPOLIECCOB C MOMOMIbIO MU (HepeHIINATbHBIX YPaBHEHUI.
NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kiacce oOydaromuiicss HOJYYHUT CIEIYIOIIHME NPEIMETHBIE
pe3yabTaThl MO OTAENbHBIM TeMaM (enepanbHON paboueil mporpaMMbl y4eOHOro Kypca
«Anrebpa U HayaJla MaTEMAaTUYECKOI0 aHAIIN3ay:

Yucaa 1 BBIYHCIEHUS

CBOOOJIHO  OMEPHPOBATh  MOHATHSAMH:  paAIlMOHAIBHOE  YHCI0, OECKOHEUYHas
nepuoanueckas Apo0b, MPOIEHTHI, UPPAIMOHAIHHOE YHCI0, MHOXKECTBA PAIIMOHAIBHBIX M
JICUCTBUTEIIBHBIX YHCEI, MOYJIb JEUCTBUTEILHOTO YUCTIA;

MPUMEHATh JIpPOOM W TMPOUEHTHI [Js PEIICHHS TNPUKIAJHBIX 3a7ad W3 Pa3IUYHBIX
OTpaciiell 3HaHUM U PeaIbHOW JKU3HU;

MPUMEHATh MPUOMMKEHHBIC BBIYUCIICHUS, MPaBUia OKPYIJICHUS, MPUKUIKY U OIEHKY
pe3yJibTaTa BBIYUCIICHUI;

CBOOOJIHO OIEpUPOBATh TOHATHEM: CTEMEHb C IEJIBIM TIOKa3aTelieM, HCIOJIb30BaTh
MOAXOAANITYI0 (OPMY 3alUCH JACHUCTBUTEIBHBIX YHCET JJIs PEIICHHUS MPAKTHYSCKHX 3aJ1ad U
MpEJICTaBJICHUS IaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECCKUI KOPEHb HAaTYpPaIbHOW CTEIICHHU;

CBOOOJTHO OTICPHPOBATH MOHITHEM: CTEIICHb C PAllHOHAJIBLHBIM ITOKa3aTeIeM; CBOOOIHO
OTICPHPOBATH MOHATHAMU: JIOTapru(M duciia, JECATUIHBIC U HATYpaIbHbIC JIOTapH(PMBI;

CBOOOJIHO  ONEPUPOBATh  MOHSATHUSAMH: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC Y apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO  OMEpUPOBATh  TMOHATHUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIEC YPABHEHHUS U YPABHEHHUS-CIIECTBUS, PABHOCWIbLHBIC HEPABEHCTBA;

MPUMEHATHh PA3TUYHBIC METOJbI PEIICHHS PAlMOHAIBHBIX U JAPOOHO-pAllMOHATBHBIX
YpaBHEHUH, IPUMEHATH METOJ] MHTEPBAJIOB JJIsl PEIIEHUS HEPABEHCTB;

CBOOOJIHO  ONEpPUPOBATh  MOHATHUAMH: MHOTOWICH OT OJIHOW MEPEMEHHOM,
MHOTOWIEH ¢ IeibIMH KOd(DPUIMEHTaMH, KOPHH MHOTOWICHAa, MPUMEHATH JeJICHUE
MHOTO4YJI€Ha Ha MHOTO4IEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemrenns 3anad;

CBOOOJHO OIEpPUPOBATh TIOHATHUSAMH: CHUCTEMA JUHEHHBIX YpaBHEHHH, MaTpHIIA,
OTIpeIeIUTEh MATPUIlBI 2 * 2 W ero reoOMEeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOWMCTBA
ompenenutens 2*2 ns BEIYUCICHUS €r0 3HAYCHUS, TPUMEHSITh ONPEACIUTENH IS PEIICHUs
CHCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEAIBHBIE CUTYallMU C MOMOIIBI) CHUCTEMBI
JMHEVHBIX YpPaBHEHHH, HCCIEIOBATh IIOCTPOCHHBIE MOJEIM C MOMOIIBI0 MAaTpULl H
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OTpeneNnTeNe, HWHTEPIPETUPOBATh MOJYUYEHHBIH pE3ylbTaT;, HWCIOJIB30BaTh CBOMCTBA
JNEHCTBUM C KOPHSAMH JUIsl peoOpa30BaHus BEIPAKEHUN;

BBITIOJIHATG MPEOOPA30BAHUS UYUCIOBBIX BBIPAKEHHUH, COJCpXKAIIUX CTETEeHH C
panroHATFHBIM MTOKA3aTEIIEM;

UCIOJIb30BAaTh  CBOMCTBA JoOrapugmoB g NpeoOpa3oBaHUs JIOrapUPMUUECKUX
BBIPA)KCHUM;

cBOOOIHO OTIEPUPOBATH TIOHSITHSIMHU: MppalroHaNbHbIe, TOKa3aTeNbHBIC U
norapupMUIECKHe YpaBHEHUS, HAXOIUTh X PEIICHHS C IOMOIIHI0 PABHOCHIIBHBIX TIEPEX0I0B
WA OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHYECKHE (QOpMYJIBl JiIsi  IpeoOpa3oBaHMUS
TPUTOHOMETPUICCKUX BBIPAKCHHIA,

CBOOOHO OTEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, TNPUMEHSTH
HEoO0XoauMbIe (POPMYITBI IJIs1 pEIICHUST OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJICIUPOBATh pEalbHbIE CHUTyallid Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS,
ypaBHEHUS, HEPaBEHCTBA II0 YCIOBHIO 3aJadyd, WCCIENOBaTh IOCTPOCHHBIE MOICITH C
WCTIOIH30BAHNUEM armIapaTa ajareOpsl.

DOyHKIMUA U TPAPUKH:

CBOOOJIHO OIEpPUPOBATHh MOHATUAMHU: (YHKIHUSA, CIOCOOBI 3a/aHus (YHKIUU, B3aUMHO
oOpaTHble (PYHKIHH, KOMIO3UIMS (QYHKUUN, rpa@uK (QYHKIMH, BBITIOIHATH AJIEMEHTApHBIC
npeoOpazoBaHus rpagukoB QyHKIHI;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: OONACTH OMPEACIICHHUS M MHOXXECTBO 3HAUCHUU
byHKIUYU, HYIH (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOTHO OTMIEPUPOBATH MOHATUSIMH: YETHBIE M HEUETHBIE (PYHKIIHH,
nepuoandeckue QyHKINH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbI 1 MUHUMYMBbI
dbyHKIIMN, HaUOOJIbIIIee U HAMMEHbIIIee 3HaUeHNEe (YHKIIMU Ha TIPOMEKYTKE;

CBOOOJHO OMEpPUPOBATH TMOHATHSAMU: CTeNeHHas (DYHKIUS C HATYpPaJIbHBIM U IEJIBIM
nokasaresem, Tpaduk CTENeHHOW (YHKIIMU C HATypalbHBIM U IEJIbIM TOKa3areieM, rpaduk
KOpHsI N-0ii CTeNeHu Kak PyHKIIMU 00OpaTHOM CTETICHH C HATypaJbHBIM MOKa3aTelleM;

OTepUpOBaTh TOHATUSAMHU: JIMHEWHAs, KBaJpaTU4HAs M APOOHO-IMHEWHAs (PYHKIIUH,
BBITOJIHATD 3JIEMEHTAPHOE MCCIIEIOBAHUE U TOCTPOCHUE X T'PaUKOB;

cBOOOJIHO ONIEpUPOBATH MOHATUSIMHU: nokazaresbHasi ¥ JIorapupMudecKkas
GbyHKIIUYU, UX CBOMCTBA M rpauKu, UCTIONB30BaTh UX TPadUKH ISl pEIICHUS ypaBHEHUMH;

cBOOOJIHO ONIEpUPOBATH MOHATHIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
olpesieJIeHHe TPUTOHOMETPUYECKUX (PYHKIINN YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Tpaduky (GYHKIMUNA A MCCIETOBaHMS MPOLECCOB U 3aBUCHUMOCTEH mpu
pEIIeHNH 3a/1ay U3 JIPYTuX YYeOHBIX MPEIMETOB M PEaTbHOUN JKU3HU, BRIpAXKaTh GOpMyIaMu
3aBUCHUMOCTH MEXIY BEIHUNHAMU;

Havajia MaTeMaTH4eCKOro aHaJIM3a:

CBOOOTHO ONEPUPOBATH MOHATUIMH: apudmeTHyeckas 1 reoMeTpuyecKkas
nporpeccusi, OecKOHEYHO YyObIBaroliasi TreoMeTpuYecKass TMpOorpeccus, JHHEHHBIH ¢
HKCMOHEHIIMAJIbHBIN POCT, (popMysia CII0KHBIX MPOIEHTOB, UMETh IPECTABIIEHNE O KOHCTAHTE;

HCII0JIB30BATh MPOIPECCUM JJISl PELICHUS PEAIbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa;
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CBOOOHO  OMEpPHPOBATh TMOHATHSAMH: TOCIEIOBAaTENbHOCTh, CIOCOOBI  3aTaHMUs
MOCJIeIOBAaTEIbHOCTEH, MOHOTOHHBIE W OTPaHUYEHHBIC TOCIEIOBATEIbHOCTH, ITOHHUMAThH
OCHOBBI 3apOXKJACHUS MATEMAaTUIECKOT0 aHAIIN3a KaK aHain3a 0ECKOHEYHO MaJbIX;

CcBOOOJIHO OMEPUPOBATH MOHITHAMHU: HEMPEPHIBHBIE (YHKIINH, TOYKH pa3pbiBa rpaduxa
(GyHKIMU, ACUMITOTHI rpapuka QyHKLINH;

cBOOOJTHO ONIEPUPOBATH TIOHATUEM: (byHKIMA, HEpEphIBHAS HAa OTPE3KE,
NPUMEHSITh CBOWCTBA HETIPEPHIBHBIX (DYHKIUN JUIsl pElIeHHs 3a1a4;

CBOOOJHO OIEpUPOBaTh TOHATUSIMH: TI€pBas M BTOpas MPOU3BOJAHBIE (DYHKIIHH,
KacatelibHas K rpaduKy (pyHKIUH;

BBIUUCIISITE TMPOU3BOJHBIE CYMMBI, TMPOM3BEICHUS, YACTHOTO M KOMIIO3UIIUU JBYX
GbyHKIUH, 3HATh TPOU3BOTHBIC AJIEMEHTAPHBIX (DYHKIIUA;

UCIIOJIb30BaTh TEOMETPUUYECKUA MU (PU3NYECKUN CMBICT MPOM3BOJHON U1l pEIIeHUs
3asay.

MHo:KecTBA M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: MHOXKECTBO, OTIEPAIIMHN HaJ MHOKECTBAMHU;
HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aImapar JJIsl OMHCAHUS peabHBIX MPOLIECCOB U
SBJICHUH, IPU PEIICHUU 3a/1a4 U3 IPYTUX YUY€OHBIX MPEIMETOB;

CBOOOJIHO OTIEPUPOBATH MOHATHIMHU: OmnpeAesieHrue, Teopema, ypaBHEHUE
CJIEICTBUE, CBOMCTBO MAaTEMAaTHUUYECKOTO 00BEKTA, I0KA3aTEIhCTBO, PABHOCUIIbHBIC YPaBHECHHUS
Y HEPaBEHCTBA.

K koHny oOyuenus B 11 kiacce oOy4aroumiuiicss MOJYYUT CIEIYIOUINE MpPEIMETHBIE
pe3ysbTaThl MO OTAEIBHBIM TeMaM (enepanbHOl pabodeil mporpammbl y4eOHOTO Kypca
«Anredpa 1 Hayajla MaTEMaTUYECKOIO aHAIIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OMEpPUPOBATH MOHATHSMM: HATypallbHOE U IEJI0€ YHCIO, MHOXECTBa
HaTypaJlbHbIX M LEJBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKK AEIUMOCTH Lenbix uucen, HOJ u
HOK naTypanbHBIX 4nCel U1 peIeHUs 3a1a4, IPUMEHITh anroput™ EBknnna;

CBOOOJHO ONEpUpOBaTH MOHATHEM OCTAaTKa MO MOAYJIO, 3alUChIBaTh HATypajbHbIC
YyyuCia B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOTHO ONEPUPOBATH MOHATUIMM: KOMILJIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX ~ YHCEN, TMpPEeACTaBIATh KOMIUIEKCHBIE 4YHUCIa B  airedpanyeckod u
TPUTOHOMETPUYECKOUN (hopMe, BHIMOIHATH apu(METUYECKUE ONepalil ¢ HUIMH U U300paxarthb
Ha KOOPJMHATHOW IJIOCKOCTH.

YpaBHeHUs U HEPpaBeHCTBA:

CBOOOTHO OTIEPUPOBATH TOHATUSIMH: VMppalOHAIbHBIE, IOKA3aTEIbHBIE U
jJorapuMUYECKUE HEPABEHCTBA, HAXOJUTh WX PEIICHUS C TIOMOIIbIO PAaBHOCHIBHBIX
IIEPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHUS,

CBOOOJIHO OINEpUPOBATh TMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTH
He0oOXoauMbIe (POPMYJIBI IJIs PEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;
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CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB,
PAaBHOCWIBHBIE CHCTEMBI W  CHCTEMBI-CIEJACTBUS, HAXOAUTh pEIICHUS CHCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, UPPALHOHAIBHBIX, MOKA3aTEIbHBIX W JOTapUOMHUUECKUX
ypaBHEHUI U HEPABEHCTB;

pemmaTh paludoHaJIbHBIC, WppallMOHATIbHBIC, ITOKa3aTelbHbIC, JOrapupMHUCCKUE H
TPUTOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA, COJICPIKAIINE MOIYJIM U TapaMeTPhl;

IPUMEHATh TpadUuecKue METOABI I PEIICHUsS YpaBHEHWM M HEPABEHCTB, a TaKXKe
3a/1a4 ¢ mapaMeTpamu;

MOJICIMPOBATh peajbHbIE CHUTYallUM Ha S3bIKe aiareOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA U HMX CHCTEMBI IO YCJIOBHUIO 3aJa4d, HCCIEAOBATh MOCTPOCHHBIC
MOJICJIN C UCTIOJB30BaHUEM allliapaTa aareOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTar.
DyHKIMU U TPAPUKH:

CTPOUTH TpaUK KOMIO3UIIMKA (QYHKIIUHA C TTOMOIIBIO 3JIEMEHTAPHOTO HUCCICIOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX ()YHKITHI;

CTPOUTHh TE€OMETpPHUYECKHE OOpa3bl ypaBHEHHWH M HEPAaBEHCTB HAa KOOPJIWHATHOU
IJIOCKOCTH;

CBOOOJIHO OTMIEPUPOBATH MOHITUSAMU: TPadUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHATHh PYHKIIUU [T MOACIIUPOBAHUS M UCCIICIOBAHUS PEAIBHBIX ITPOILIECCOB.

Havana MaTeMaTH4eCKOT0 aHAJIM3A:

MCIIOJIb30BaTh MPOM3BOJHYIO JUIS HCCIEeIOBaHUSA (GYHKIMA HAa MOHOTOHHOCTh H
HKCTPEMYMBI;

HAXOJUTh HAMOOJIbIIICEe U HAUMEHBIIICE 3HAUCHUS (DYHKIIMHA HETIPEPBIBHOM HA OTPE3KE;

WCIIOJIb30BaTh MPOW3BOAHYIO IS HAXOXKJICHUS HAWIYYIIETO PEHICHUS B MPHUKIAIHBIX, B
TOM YHCIIC COIUATBHO -3KOHOMHUYECKUX, 3a7a4ax, /I ONPEACIICHUS CKOPOCTH U YCKOPCHHS
nporiecca, 3agaHHoro Gopmysoi wim rpadgukom;

CBOOOZHO OIEPUPOBATH TOHATHSIMH: IEepBOOOpa3Has, ONPEACIEHHBIA WHTETpaI,
HAXOJUTh TIEPBOOOpA3HBIC AICMEHTAPHBIX (DYHKIHMA M BBIYUCIATH WHTETpan 1o Qopmyse
Hrrotona-JleliOnmiia;

HaXOJIUTh IUIOMIAJH TNIOCKUX (PUTYp ¥ OOBEMBI TEI € MIOMOIIBIO HHTETPajIa; UMETh
MPEACTaBICHUE O MATEMATHIECKOM MOJICTUPOBAHUH Ha TIPUMEPE COCTABICHUS
muddepeHInaTbHBIX YPaBHECHHIH,

peraTh MPUKIAIHBIC 3a7a49H, B TOM YHCIIC COIHAIBHO -DKOHOMUYECKOTO M (PHU3UUECKOTrO
XapakTepa, CpeJICTBAMU MaTEMaTHUECKOT0O aHaJIN3a.
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10 KJIACC
KomiiecTso OCHOBHBIE BUJIBI I€ATEILHOCTH
Hazanue pasaena (TeMbl) OCHOBHOE COZIEPKAHUE
4acoB oOyJaromuxcs
24

MHOkeCTBO JEUCTBUTEIIBHBIX
yucen. MHOrouseHBI.
PauvonanbHble ypaBHEHUS U
HEpPaBEHCTBA.

Cucrembl TUHEWHBIX YPaBHEHUI

MHO0kecTBO, OIepali HaJl MHOKECTBAMU
U uXx cBoiicTBa. Jlnarpammsl Ditnepa -
Benna. [Ipumenenne teopeTuko-
MHOKECTBEHHOTO armapara sl peIIeHUs
3a7ad4.

Parmmmonanesabie uncia. OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH, MPOIIECHTHI,
OECKOHEYHBIEC IEPUOTUUECKUE TPOOH.
[Ipumenenwue npooOeit u IPOIIEHTOB IS
peLIeHUs TPUKIAAHbIX 3a/1a4.
JlericTBUTENIbHBIC YKCIa. PalimoHanbHBIC U
UppalrMoHalbHbIe Yncia. ApudmMeTuueckue
ONEepalny C IEUCTBUTEILHBIMU YHCIAMMU.
Moaynbs AEHCTBUTEIBHOTO YUCHIA U €T0
cBoiicTBa. [IpubnM>kEHHbBIE BBIYUCIICHHUS,
MpaBUJIa OKPYTJICHHS, TPUKUIKA U OLICHKA
pe3yJibTaTa BBIYHACICHUMN.

Hcrnonp30BaTh TEOPETUKOMHOXKECTBEHHBIN
anmnapar I OMCaHUs X0Aa PEIICHHUS
MaTEMaTHYECKHUX 3a/1ay, a TAK)KE PEAJIbHBIX
IIPOLIECCOB U siBJIeHU. OnepupoBaTh
MOHATHSAMU: PALTMOHAIBHOE YHUCIIO,
OeckoHEeuYHas epruoaudecKkas Apoob,
IIPOLICHTBI; UPPALMOHAIBHOE U
JNEHUCTBUTEIIBHOE YUCII0; MOYJIb
JEHUCTBUTENIBHOTO YNCIIA; UCIIOIb30BATh
9T NOHATUSA IIPU IIPOBEICHUU
pacCyXICHUH U 10KA3aTeIbCTB, IPUMEHSTh
IpoOU M MPOLIEHTHI JJIs PEILICHHS
IIPUKJIAJHBIX 33124 U3 Pa3JIMYHbIX
oTpaciel 3HaHUHU U PEAIbHON KU3HHU.
Ncnonb30BaTh NpUOINKEHHBIE
BBIYMCIICHUS, TIPaBUJIa OKPYTJICHUS,
NPUKUJIKY U OLIEHKY pe3yibTaTa
BBIYMCIICHUM.
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OCHOBHBIE METO/IbI PELLIECHUS LIEIBIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHUH 1
HEepaBEeHCTB. MHOTOUJIEHbI OT OHOM
nepeMeHHOH. /leneHne MHOrowieHa Ha
MHOTO4IeH ¢ ocTaTkoM. Teopema be3y.
MHOrowieHsl ¢ IeIbIMU
koa¢ppunuenramu. Teopema Buera

Pemrenne cucrem IMHEMHBIX ypaBHEHUM.

Marpua cucTeMsl TMHENHBIX
ypaBHeHUW. OnpeaeTUTETb MATPUILIBI
272, ero TeOMETPUYECKUI CMBICII U
CBOMCTBA; BBIYHUCIICHUE €T0 3HAYCHNS;
PUMEHEHUE ONPEAECIUTEINS IIIs1
pELLIECHNS CUCTEMBI JIMHEWHBIX
ypaBHEeHUN. Pemenue npukiaaHbix
3a/1a4 ¢ IIOMOILBIO CUCTEMBI JIUHEHHBIX
YpaBHEHUH

[IpumeHATHs pa3auyHbIE METOIBI
pElIeHUs pallMOHATIBHBIX U JPOOHO-
palMOHAIBHBIX YPABHECHHMI; a TAKKE

METOJ UHTEPBAJIOB JJIs pEUICHUS
HEPaBEHCTB.

OnepupoBaTh NOHATUSIMHU MHOTOWIEH OT
OIHOM MEPEMEHHOM, €T0 KOPHH;
MIPUMEHSATH JIeJIEHNE MHOTOYJIEHA Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u
Teopemy Buera s pemenus 3anay.
OnepupoBaTh NOHATUSMH: CUCTEMA
JIMHENHBIX YPAaBHECHM, MaTpHLIA,
onpenenuTens MaTpuisl. Mcnoas3oBaTh
CBOWCTBA ONPEAECTUTENA 2 X 2 A
BBIYHMCIICHUS €r0 3HAYECHUS, IPUMEHSATH
ONPENETUTENH JIs1 PEUICHUSI CUCTEMBbI
JIMHEVHBIX YPABHEHUM.

MopnenupoBaTth peaabHbIE CUTYALUH C
IIOMOILBI CUCTEMBI JIMHEHHBIX
YPAaBHEHHUH, UCCIEN0BATh TIOCTPOCHHBIE
MOJICJIH C TIOMOLIBIO MATPHUIL U
onpeenuTeneil, THTEPIPETUPOBATH
MIOJIyYEHHBIN pPE3yJIbTaT
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OyHKIMK U TpaduKy.
Crenennas GyHKIIHS
C TIEJIBIM TTOKa3aTeIeM

12

D yHKIMSA, CIIOCOOHI 3aAaHus (QYHKITUH.
Bzaumno oOpaTHBIC () YHKIHH.
Komnozumusa ¢yakmuit. ['padux

(hyHKIIUHA. DIEeMEHTapHBIE
npeoopazoBaHus rpa)KoB (PYHKIIHIA.

OO6nacTh onpeeaeHus U MHOXKECTBO
3HaueHUH QyHkuu. Hyau GyHkmmm.
[TpomMeKyTKH 3HAKOTIOCTOSTHCTBA.
YETtHble 1 HEUETHBIC (DYHKIUH.
[Tepuoauaeckre GyHKITUH.
[IpomeXyTKH MOHOTOHHOCTH
dhysKkIEH. MakCUMyMBbl 1 MUHAMYMBI
¢yukuuu. Hanbonbiiee 1 HauMeHsblee
3HauYeHUE QYHKIIMHU Ha IPOMEKYTKE.

JluneitHast, KBagpaTuyHasi U IpoOHO-
JUHeNHast QYHKIUH. DJIeMEHTapHOe

UCCJIEIOBAaHUE U MIOCTPOCHUE TpadUKOB
3TUX QYHKLIHH.

Crenens C 1eNbIM [TOKa3aTEIEM.
bunom HrerotoHa.

CrenenHast GyHKIUS C HATYPaTbHBIM

U LeNIbIM oka3areineM. E€ cBoiicTBa
u rpaduk

OnepupoBaTh MOHATUSIMH: (DYHKIIHS,
cIrocoOblI 3a1aHus (YHKIIMU, B3aUMHO
oOpaTHBIC ()YHKIIMH, KOMITIO3HUITUS

byukui, rpaduk GyHKIHN, 0071aCTH
ompeJieNICHNs U MHOXKECTBO 3HAUCHU I

GyHKIUH, HYIH QYHKINH,

IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,;
JMHEWHAas1, KBaJpaTHYHAas, TPOOHO-
JMHEWHAs ¥ CTENICHHAs (DYHKITUH.
BBINIOTHSTH AIeMEHTapHbIC
npeoOpazoBanus rpagukoB QyHKITHH.
3HaTh U yMETh JI0KA3bIBATh YETHOCTD
WM HEYETHOCTH (DYHKITHH,
NEPUOIUIHOCT (QYHKITUU, HAXOIUTh

IIPOMEKYTKHM MOHOTOHHOCTH
(GYHKIIMU, MAKCUMYMbl 1 MUHUMYMBbI

dbyHKIIMM, HanOOJIbIIIee U HANMEHbIIIEe
3HaueHUE QYHKIIMHU Ha IPOMEKYTKE.
dopMynupOBaTh U WILTIOCTPUPOBATH
rpauyecKu CBOMCTBA JTMHEHHOM,
KBaIPaTUYHOH, APOOHO-TMHEHHON U
CTeNeHHOU (DYHKIIUH.

Bripaxats hopmynamu 3aBUCUMOCTH

MEK]Ty BEIMYMHAMH.
3HaTh onpe/eseHUue U CBOMCTBA

CTCIICHH C IICJIBIM ITOKA3aTCIICEM,
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MOAXOAAIIYI0 (OPMY 3aITUCH JCHCTBUTEIb-
HBIX YUCEJ JIs PEIICHUS MPAKTHICCKUX
3a/1a4 ¥ TIPEeACTaBICHUS TAaHHBIX

Apudmerndeckuii KopeHb N-ou 15
creneHu. MppannoHanbHble . .
Apudpmerndeckuil KOpeHb HaTypaIbHOU
ypaBHEHUS . ®opMyIupoBaTh, 3AMUCHIBATH B
CTerneHH U ero cBoictia. [Ipeobpa3oBanus .
. CUMBOJINYECKOHN (pOpME U UCIIOIB30BAThH
YHCIIOBBIX BBIPAXEHUH, COJepKaIIUX . .
CBOMCTBa KOPHS N-0i cTeneHu IS
CTETIEHU U KOPHH. .
npeoOpa3oBaHUs BIPAXKCHHI.
Wppanmonanbuble ypaBHeHUs1. OCHOBHBIE
Haxoautp pemienust nppaluoHaIbHbIX
METO/IbI PELICHUs UPPAOHAIBHBIX .
. yYpaBHEHUI ¢ TOMOIIbIO PABHOCUIIBHBIX
ypaBHeHHH. PaBHOCUIIBHBIE IEPEXO/IbI B
. HEepeXx00B W OCYIIECTBIISS IPOBEPKY
peIIeHUH UPPALMOHATIBHBIX YPAaBHEHUH. .
. . KopHeit. CTpouTth rpapuk GyHKIIUHA KOPHS
CaolicTBa U rpauK KOpHS N-0i CTENeHH . -
. N-oii cTeneHu Kak o0paTHOM ais QyHKUIUU
KaK QyHKIIUU OOpaTHOMN CTENEHH C
CTETEeHH C HaTypaJbHbIM MOKa3aTesleM
HaTypajbHBIM [TOKa3aTesleM
10

[TokazarenvHast QyHKIIHS.
ITokazarenpHblE YypaBHEHUS

Crenens C pallMOHAIBHBIM [TOKA3aTEIEM U
e€ cBoricTBa. [lokazarenbHas GyHKIMS, €€
cBoiicTBa u rpaduk. Mcnonb3oBanue
rpadguka QyHKIUU IS PEIICHUS
ypaBHeHUH. [loka3aTenpHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLIECHUS
ITOKA3aTEIbHBIX YPABHECHUN

®opMynupoBaTh ONpeeeHUe CTEIEHH ¢
PalMOHANILHBIM MTOKA3aTENIEM.
BrinonHaTe npeoOpa3zoBaHus YHCIOBBIX
BBIPAKEHUH, COAEPKALIUX CTENEHU C
PaLMOHAIILHBIM IT0KA3aTENIEM.
Hcnonbs3oBaTh U(pOBBIE peCcypCh
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JUTSl IOCTpOEHUs rpaduka MoKa3aTeIbHOU
(YHKIIUY U U3y4EHUs €€ CBOMCTB.
HaxoauTe pemenust nokazaTreabHbIX

YpaBHECHUH
Jlorapudmudeckas GyHKIIHS. 18 Jlorapudwm uncna. CoiicTBa orapudpma.
Jlorapupmuueckue JlecATHYHbIE U HATypaJIbHbIE JOrapU(MBI.
ypaBHEHHUS [IpeobpazoBaHue BEIpAKEHHIH,
JlaBatb onpezeneHue Jorapudma yncia;
coJiepKallux Jorapu@msl.
. JECSITUYHOI0 ¥ HaTypajbHOTO JIoTapudma.
Jlorapudmudeckas QpyHkius, e€ cCBOMCTBa o
Hcnonb3oBaTh CBOMCTBA Jlorapu(MoB st
u rpa¢uk. Mcnons3zoBanue rpaduka
. npeoOpa3oBaHus J0rapupMUIECKUX
(GyHKUUU A7 pEelIeHUs YpaBHEHUH. .
BeIpakeHUi. CTpouTh rpaux
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE . .
Jorapudmuueckor QyHKIMHU Kak 0OpaTHOU
METO/Ibl pelIeHUs JIorapupMuuecKux . .
. K [TOKa3aTeIbHOM U UCII0JIb30BaTh CBOMCTBA
ypaBHEeHUI. PaBHOCUIIbHBIE TTEPEXO/IbI B .
. Jorapumuueckord QYHKIMU ISl pEeLIeHUs
peleHny JorapuMUIecKuX ypaBHEHHUH
3azay.
Haxonute pemenus norapudmmuueckux
YPaBHEHMI C TOMOIIBIO PABHOCHIIbHBIX
NIEPEXO0/I0B WIIM OCYILLECTBIIASA IPOBEPKY
KOpHEN
Tpuronomerpuueckue 22

BBIPA)KCHUS U yPABHEHUS

CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHICIIOBOTO apryMeHTa. ApKCUHYC,
apKKOCUHYC U apKTaHT'€HC YUCIOBOTO
apryMmeHra.

Tpuronomerpuueckasi OKpy>KHOCTb,

JlaBaTh orpejesieHus: CUHyca, KOCUHYca,
TAHT'€HCA U KOTAaHT'€HCa YUCIOBOTO
aprymMeHTa; a Takke apKkcuHyca,
apKKOCHHYCa U apKTaHT€HCca YHClia.
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OIpeZIeIIEHNE TPUTOHOMETPUYECKUX
(yHKUIUH YMCIIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dhopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHU.
Pemenne TpuroHOMETpUUECKUX YpaBHEHHM

[IpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI IS
peoOpa3oBaHsl TPUTOHOMETPUUECKHUX
BbIpakeHUH. [IpuMeHaTs popmyibl
TPUTOHOMETPUH UISl PEILICHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHUN

[TocnenoBaTenbHOCTH U
porpeccuu

10

[TocnenoBaTeIbHOCTH, CIOCOOBI 3aaHUS
nocienoBareiibHoCTeH. MeTon
MAaTeMaTH4YE€CKOM HHAYKIUH. MOHOTOHHBIE
Y OFPAaHUYEHHBIE MMOCIIEI0BATEILHOCTH.
Uctopus ananuza 0eCKOHEYHO MaJTbIX.
ApudmeTndeckas u reoMmeTpruiecKas
IIPOTPECCUM.

beckoneuno yObIBaroIIasi reoMeTpudecKas
IIPOTpeccusl.

Cymma 6ecKOHEUHO YOBIBAIOIICH
r€OMETPUUYECKON NPOrpeccuu. JINHEHBIN U
JKCIIOHEHIIMAIBHBIN pocT. Yucso e.
dopmyiia CIOKHBIX MPOILEHTOB.
Hcnonb3oBaHue nNporpeccuu st peueHus
peaNIbHBIX 3a7]a4 MPUKIIAJHOTO XapakTepa

OnepupoBaTh NOHATHIMMU:
MOCJIEIOBATENIbHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0BATEIBHOCTEN; MOHOTOHHBIE U
OTpaHUYEHHBIE MOCIIEIOBATEIBHOCTH;
MCCJIEA0BATh NIOCIIEIOBATEIBHOCTH Ha
MOHOTOHHOCTb ¥ OTPAHHUYEHHOCTb.
[TomyuaTh npesncraBieHre 00 OCHOBHBIX
U/eax aHajan3a 0ECKOHEUHO MaJblX.
JlaBaTh ornpeaeneHue apugMeTHIeCKOn 1
reOMEeTpPUUYECKOU mporpeccuu. Jloka3biBaTh
CBOIiCTBa apu(hMETUIECKON U
r€OMETPUYECKON MTPOTrPECCUH, HAXOIUTh
CYMMY WJIEHOB IPOIPECCUH, a TAKXKE
CyMMY WJIEHOB OECKOHEUHO YObIBaroIIei
reOMETPUYECKOM ITPOIPECCUN.
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lcrionp30BaTh NPOrpeCCUn

TUTSl pelIeHMs 3a1a4 IPUKIaHOTO

XapaKTep.

[IpuMeHATs (OpMYIly CIIOKHBIX MPOLIEHTOB
TSl peleHts 3a7a4 U3 pealbHON MIPAKTUKU

HenpepbiBHbie QyHKIHH. 20 HenpepbiBHbIE PYHKIMM U UX CBOWMCTBA.

[IpouzBogHas Touka pa3pbiBa.
OnepupoBaTh NOHATUAMHU: QYHKITHS

AcumntoTsl rpadukoB GyHkimii. CBoicTBa
HEMpephIBHAS Ha OTPE3Ke, TOUKA pa3phiBa

HKIIMIA HETIPEPBIBHBIX HA OTPE3KE.
bymzay pep p byHKIMH, acuMOToTa rpaduka ¢ yHKIHH.

MGTOI( HWHTCPBAJIOB JJIA PCIICHUA o
HpI/IMeHHTB CBOUCTBA HCIIPCPBIBHBIX

HEPABEHCTB. .
p GYHKIMHA 71 pereHus 3a/1ad.

[IpuMeHeHne CBONCTB HENPEPBIBHBIX
OnepupoBaTh NOHATHUAMM: IIEpBas U

GbyHKUUMHN A1 pellieHus 3a1ay. )
BTOpast MPOU3BOIHbIE (PYHKIIMH; TOHUMATh

IlepBas u BTOpas mpou3BOIHBIC KIOUH. o o
P p p A q)yH 1 (1)I/ISI/ITIGCKI/II/I U TCOMCTPHUICCKUU CMBICIT

Ornpenenenue, TEOMETPUUSCKUHN U ..
TIPOU3BO/THOM; 3aITUCHIBATh YPaBHECHUE

(hU3UYIECKUI CMBICIT TTPOM3BOTHOM. .
KacaTeabHOU. BBIYUCIIATE TPOU3BOTHBIE

VYpaBHeHHE KacaTeNbHOU K rpaduKy
CYMMBI, TPOU3BEICHUS, YACTHOTO U

HKIMK. [Ipor3BOIHBIE 2TTEMEHTAPHBIX .
bynkn p a p CJIOKHOU (DYHKIIUU.

HKkimu. [Ipon3BoaHass CyMMBI
bysxn p A y ’ MN3yuars MIPOU3BOJHBIE 3JIEMEHTaPHBIX
(byHKIHIA.

lcrionb30Bath r€OMETPUIECKUI u

MIPOU3BEACHMSI, YACTHOTO U KOMITO3ULIUU
byHKIHI

bu3nueckuii  CMBICT  TPOW3BOAHOW IS
peLIeHus 3a1a4
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[ToBTOpEeHME, 0000IICHME,
CHUCTEMaTH3allHs 3HAHUN

OcHOBHBIC TTOHATHUS Kypca anreOpbl U
HaJaj MaTeMaTH4decKoro aHamauza 10
KJ1acca, 0000IIeHre U CUCTEMAaTH3alIMs
3HAHUU

HpI/IMeH}ITB OCHOBHBIC ITIOHATHA KypCa
anre6pLI N HadaJl MaTCMAaTU4YCCKOI'O
dHaJIn3a IJI PCHICHUA 3a1a4 U3 peaﬂBHOﬁ
JKU3HHU U JPYTUX HIKOJBHBIX IIPEAMCTOB

OBUIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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11 KJIACC
Komuyectso OCHOBHBIE BU/IBI AEATEILHOCTH
HasBanue pasznena (TeMbr) OcHoBHOE cozepxkaHue pazjena (TEMBbI)
JacoB oOyyJaromuxcs
22

UccnenoBanue GyHKIUH ¢
MTOMOIIBIO TPOU3BOAHOM

[IpuMeneHne MpoOrU3BOAHOMN K
UCCIIeIOBaHUIO (DYHKIIUNA HA MOHOTOHHOCTD
1 SKcTpeMyMbl. Haxoxxienue HanOobIiero
¥ HaWMEHBIIIETO 3HaUCHUS HEMPEPHIBHON
(yHKIMU Ha OTpE3KE.

[Tpumenenre mpouU3BOAHON IS
HaxO0JICHUS] HAWJTYUIIIero PerieHus B
MPUKIAAHBIX 3aJa4ax, JUIsl ONPeAeICHUS
CKOPOCTH M YCKOpPEHHUs mpolecca,
3aTaHHOTO (POPMYJION HIIH TPadUKOM.
Komnoszunus ¢pyukuumii. ['eomerpudeckue
o0Opa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPJIMHATHOM TIJIOCKOCTH

Ctpouts rpaduk KoMIo3uuu GyHKIUH C
HIOMOILBIO IEMEHTAPHOTO UCCIeI0BaHUS U
CBOMCTB KoMNO3UIIUU. CTPOUTH
reoMeTpuieckre o0pa3bl ypaBHEHUI U
HEpaBEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.
Hcnonb3oBaTh NPOU3BOJHYIO JUIs
UCCIIeIOBaHUS (PYHKIIMYA HA MOHOTOHHOCTb
1 DKCTPEMYMbI; HAXOAUTHh HaUOOJIbIIEE U
HauMeHblIee 3HaUeHUs PYHKIUU
HENPEPBHIBHOW HA OTPE3KE; CTPOUTH
rpadguku QyHKIIUI HA OCHOBAHUU
IPOBEIEHHOT 0 HCCIIEJOBAHUSI.
Wcnonb30BaTh NPOU3BOAHYIO TS
HaXO0X/IECHNs HAUTy4YIEro pEeLIeHUs B
IPUKIJIAJIHBIX, B TOM YUCJIE COLUAIBHO-
9KOHOMMUECKHX, 3aja4ax, JJs
OIpPEJIENIEHNs CKOPOCTH U YCKOPEHUs
npoiiecca, 3aJaHHOT0 (GOPMYIION MK

rpaduKoMm.
[Tonyuats npencraBieHue
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O MPUMCHCHHHA HpOH3BOI[HOI>i B PA3JIMYHbIX
oTpaciiax 3HAHUU

IlepsooOpasnas n uHTErpas 12 OnepupoBaTh MOHATUAMH: IEPBOOOpa3Has
Y ONpeeNEHHBIN nHTerpai. Haxoaurs
[lepBoOOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpA3HbIE IIEMEHTAPHBIX (PYHKIUH U
nepBoooOpasubix. [lepBooOpazHbie BBIUUCIISITH HHTETpAJI 10 popMmyIie
aneMeHTapHbIX GyHKuui. [TpaBuna Herorona- Jleitbuuna.
HaXO0XJIeHUs 1epBooOpa3HbiX. MHTErpai. HaxoauTe muiomanu miockux Guryp u
['eoMeTpuyecknil CMbICI UHTETpAJIA. 00BEMBI TEJ C TOMOIIBIO OMPEACTIEHHOTO
Brruncienue onpeneaéHHOro HHTErpaia mo| HWHTErpana. 3HaKOMUTBCS C
dhopmyne HerotoHa- JleliOHuia. MaTEeMaTU4YECKUM MOJECIMPOBAHUEM HA
[TpumeHeHne HHTErpaia 1T HaxXoxKaeHuss | IpuMepe nuddepeHIranbHbIX yPABHEHUM.
IoLaAeH MmiIockux Guryp u o0bEMOB [TonyyaTs npeacTaBiaeHUE O 3HAYCHUH
F€OMETPUUYECKUX TEJL. BBE/ICHUS NIOHATHUS UHTETpasia B pa3BUTUH
[Tpumeps! pemenuit 1udpepeHnnanbHbIX MaTEeMaTUKU
ypaBHeHU. MaTtemaTuieckoe
MOJICJINPOBAHUE PEATIbHBIX IIPOLECCOB C
OMOIIIBI0 Au(depeHITHATBHBIX YPAaBHEHHH
14

I'paduku
TPUTOHOMETPUYECKUX
GyHKIUH.
Tpuronomerpuueckue
HEPaBEHCTBA

Tpuronomerpuueckue GyHKINU, UX
CBOICTBa U TpauKH.

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C MIOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH.

Hcnonb3oBaTh HU(pPOBHIE pECYPCHI AT
NOCTpOCHHS rpauKOB
TPUTOHOMETPUYCCKUX (PYHKIIUU U
W3yUCHUS UX CBOWCTB.

Pemate Tpuronomerpudeckue
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Pemenue TPUTOHOMCTPUICCKHUX
HCPABCHCTB

YPaBHEHHSI U OCYIIECTBISTh OTOOpP KOPHEH
C TIOMOIIIBIO TPUTOHOMETPHUIECKON
OKPYHOCTH.

[TpumeHsTH GOPMYITBI TPUTOHOMETPHH JIJIS
peIIeHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYCCKUX HEPABEHCTB.
Hcnonb3oBaTh IUGPOBBIE PECYPCHI IS
TIOCTPOCHHUSI M UCCIICIOBaHUS TPadUKOB
byHKIHHA

WppanmonanbHble,
MOKa3aTeIbHbIC U
norapupMUIECKUe HEPaBEHCTBA

24

OCHOBHBIE METO/IbI PELLIECHUS
NOKa3aTeJIbHBIX U JorapuGMUIECKIX
HEPaBEHCTB.

OcCHOBHBIE METO/IBI PELLIECHUS
VMPPALMOHAIBHBIX HEPABEHCTB.
['pacduueckue MeToabl pereHus
VMPPALMOHAIIBHBIX, TOKA3aTEJIbHBIX U
JgorapupMUUECcKUX ypaBHEHUH U
HEPABEHCTB

[IpumeHATH CBOKCTBA MMOKA3ATEIBHON U
jgorapu@muueckor QyHKIMHA K pereHnIo
NOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
HepaBeHCTB. O0O0OCHOBAaTh PABHOCUIIBHOCTh
IEPEXO0B.

PemaTp uppanyoHanbHble U
KOMOWHUPOBaHHbIE HEPABEHCTBA, C
IIOMOUIBIO PABHOCHUJIBHBIX IIEPEXO/IOB.
Hcnonb3oBaTh rpaduyeckue METObI U
CBOIICTBA BXOJAIIMX B YPaBHEHHUE WU
HEPAaBEHCTBO (DYHKIMNA [Tl pelIeHHUS
3a1a4n
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Kowmmnnexcnpre uncmna 10 KomriekcHble yncia. Anrebpandeckas u
TpUTrOHOMETpHUecKasi (hOpMbI 3aITUCH
KOMIUIEKCHOTO uncia. ApudmMeTuyeckue OnepupoBaTh NOHATUSIMH: KOMIUIEKCHOE
oTepaIuy ¢ KOMIUIEKCHBIMU YHCIIAMHU. YHICIIO 1 MHOXECTBO KOMILUIEKCHBIX YHCE.
N3006pakeHne KOMIUIEKCHBIX YHCEN Ha [IpencTaBnsTh KOMILJIEKCHBIE YHCTIa B
KOOPJIMHATHOM TIJIOCKOCTH. anredpanyeckoil U TPUTOHOMETPUYECKOIM
dopmyna Myaspa. Kopau N-oti creniern u3 | Gopme. BomonassaTh apudmernyeckue
KOMIUIEKCHOTO uncia. [[pumenenue oTiepaIuu C HUMH.
KOMIUICKCHBIX YHCEIT JJISI PEIICHUS N300pakaTh KOMIUICKCHBIC YHCiIa Ha
(U3HYECKHUX U TEOMETPHUSCKHX 3a]1ad KOOPJIUHATHOM TIIOCKOCTH. [IprMeHSI T
dbopmyny MyaBpa u nmonaydarb
TIPE/ICTaBIICHUE O KOPHAX N-Oi CTEIEeHU U3
KOMIUICKCHOTO YHCJIa. 3HAKOMUTBCS C
pUMepaMy TPUMEHEHHS KOMIUICKCHBIX
YHCell I PEIICHHUSI TEOMETPUUYECKUX U
bU3HIEeCKUX 3a1a4
HarypanbHbie u 1ienbie yncnia 10

Harypanbnsie u nensie uncna. [Ipumenenue
IPU3HAKOB ACIUMOCTH 1enbiX uncen, HO/J
n HOK, ocTaTkoB no Moayto, airopuTMa
EBknuaa nms pemieHust 3a1a4 B LENbIX
yuciax

OnepupoBaTh NOHATUSIMU: HATYPAJIBHOE U
1[€JI0€ YUCJI0, MHOYKECTBO HATYPaAJIbHBIX U
LEIbIX YUCEIL.

Hcnonp30BaTh NpU3HAKU AEITUMOCTH
LEeIbIX YUCe; ocTaTku o moaynto; HOJ n
HOK HaTypalIbHBIX YHCEN; aITOPUTM
EBxumna nis pemenus
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3aaad.
3anuceIBaTh HaTypaJbHBIC YHCJIa B
Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTCMAX

CUHCJICHUSI
CucrteMbl palluOHAIBHBIX, 12 CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
HPpALUOHAIIBHBIX PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
IMOKAa3aTEJIbHBIX U CJICICTBUS. OnepupoBaTh NOHATUSAMH: CUCTEMA U
Jorapu(pMUYIECKUX ypaBHEHUN OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTh YPaBHCHHI U HEPABEHCTB,
COBOKYITHOCTCH paliiOHaJIbHBIX, pELIEHUE CUCTEMBI WM COBOKYITHOCTH;
HppannoHaJIbHBIX, IIOKA3aTCIbLHBIX U PaBHOCHUIIBHBIC CUCTCMBI U CUCTCMbI-
J10rapu(pMUYECKUX ypaBHEHU. ciencreud. HaxoquTe pelenus CUCTeM U
[IpumeneHne ypaBHEHHM, CUCTEM U COBOKYITHOCTEH LEITbIX PAllHOHAIbHBIX,
HEPaBCHCTB K PCIICHUIO MaTEMAaTHYCCKUX HUppaliMOHAIbHBIX, IIOKAa3aTCIbHbIX U
3a/1a4 ¥ 3aJ1a4y U3 pa3IMuHbIX 00nacTeit J0rapu(pMUUECKUX YpaBHEHUN U
HayKH U peajbHOM )KU3HU, NHTEpIIpeTanus | HCPaBCHCTB.
MOJIYYEHHBIX PE3YIbTATOB [IpumeHATH CUCTEMBI YpaBHEHHH K
PEIIEHUIO TEKCTOBBIX 3a71a4 U3 Pa3INYHbIX
oOracTeil 3HaHUI U peanbHON KU3HU;
VHTEPIPETUPOBATH MTOJYYEHHBIE PELICHUS.
Hcmons3oBaTh MUGPOBBIE pECYPCHI
3ajayu ¢ mapaMmeTpamu 16

PauyonansHble, MppaliMOHAJIBHBIE,
nokasartesibHble, Jorapupmuueckue u
TPUTOHOMETPUYECKHUE YPAaBHEHUS,
HEPaBEHCTBA U CUCTEMBI

Br16upats criocob pemeHus
palMoOHAIBHBIX, HPPALUOHATBHBIX,
TIOKa3aTeIbHBIX, JOrapu(HMUICCKIX
TPUTOHOMETPUYCCKUX YPaBHEHUH
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C mapaMeTpamH.
[TocTpoenue u ncciaenoBanue
MaTeMaTHYEeCKUX MOJIeNIeH peabHbIX
CUTYallUi C TIOMOIIBIO YPABHEHUI, CUCTEM
YpaBHEHMIA U HEPABEHCTB C MMapaMeTpamMu

1 HEPABEHCTB, COAECPKAIIMX MOIYIH U
napameTpsl.

[IpumensTe rpaduueckue u
AHAIUTUYECKNUE METO/IbI ISl PELLIEHUs
YPaBHEHHI U HEPABEHCTB C IMapaMeTpamH,
a TaKKe hccieoBaHne GpyHKIui
METOJaMH MaTeMaTUYECKOr0 aHaIM3a.
Ctpouts 1 uccie0BaTh MaTEMaTHUYECKHE
MOJIEJIN PeaTbHBIX CUTYaLUi C TOMOIIbIO
ypaBHEHH, HEPABEHCTB U CUCTEM C
napameTpaMu

[ToBTOpeHnue, 06001IEHNE,
cucTeMaTH3alus 3HAHUN

16

OcHOBHbBIE TOHATHS ¥ METOJBI Kypca,
0000IIIEHNE U CUCTEMATHU3AlIMS 3HAHU I

MopenupoBath peajabHbIE CUTyalluu Ha
SI3BIKE aJIr€Ophl, COCTABIIATH BhIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 11O
YCIIOBHIO 3a/1a4H, UCCIIE0BATh
IIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM
anmapata aiareOopbl, ”HTEpIPETUPOBAThH
IIOJIYYEHHBIN pe3yJIbTar.

[TpumensaTs GyHKIMU

JUIsL MOZIEIIMPOBAHUS U UCCIIEIOBAHHUS
peanIbHBIX IPOLECCOB.

Pewats npukiansele 3a1auu,
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¢u3znuecKoro xapakrepa, CpeicTBaMu
anreOpbl 1 MATEMAaTUYECKOTO aHAIHM3a

B TOM 4YHCJIC COIUAJIbHOOKOHOMHUYCCKOT'O 1

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136
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®EJTEPAJIBHAS PABOYAS IIPOT'PAMMA YYEBHOTI'O KYPCA
«JTEOMETPUS»

IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBIsieTCS OJHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOLIero
o0Opa3oBaHus, TaK Kak 0OecreunBaeT BO3MOKHOCTb W3Y4YEHMs IUCLUUIUIMH €CTECTBEHHO -
HAy4YHOM HaINpaBiI€HHOCTH M NPEIMETOB T'yMaHUTApHOro HukKia. [lockosbKy mormueckoe
MBbILIIEHHE, (HOopMHUpyeMOe MPU M3YUYEHUU OOYYAIOIIMMHMCS MOHSATUHHBIX OCHOB I'€OMETPHH,
IPH JI0KA3aTEIbCTBE TEOPEM U OCTPOCHHUH LIETIOYKHU JTIOTHUYECKUX YTBEPKJIEHUN IPU PELICHUU
F€OMETPUYECKUX 3a/a4, YMEHHUE BBIIBUTATh M OINpPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIb3YIOTCS TIPU PELICHUH 33]1a4 €CTECTBEHHO -HAYYHOTO I[MKJIa, B YACTHOCTU (PU3NYECKUX
3a1ad.

[lenp ocBoeHMs HporpaMmMbl yueOHOTro Kypca «l'eomeTpus» Ha yriyOJIEHHOM YpOBHE -
pa3BUTHE WHIUBUIAYAIbHBIX CIIOCOOHOCTEH O0yYarouMxcs MpU U3YYEHHM T€OMETpPUH, Kak
COCTaBIIAIOIIEH MpeaMeTHON obnactn «MartemaTtnka U uHGOpMaTHKay 4yepe3 obecrieueHue
BO3MOXXHOCTH MPUOOPETEHHUS] U UCIIONb30BaHUs 0oJiee MIyOOKHMX T€OMETPUYECKUX 3HAHUM U
NEHCTBUH, CIEU(PUUYHBIX T€OMETPUU, U HEOOXOIUMBIX JUIsl YCIEUTHOrO MPOEeCCUOHATBHOTO
0o0pa3oBaHusl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[lpuopuTeTHBIMH  3ajadyaMM  Kypca TE€OMETpUM Ha  YIUIyOJEHHOM  YpOBHE,
paCIIUPSIONIUMHI U YCUIIUBAIOIIMMU Kypc 6a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHue TMpeJCTaBIeHUsT O TEeOMETPUM KaK YacTH MHUPOBOM KyJIbTYyphl H
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

dopmMHupoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJEINAX, IO3BOJSIOIIMX OINKUCHIBaTh M M3y4aTbh pa3HbIE SBJICHUS
OKPY’KaloIlIero MUpa, 3HaHUE MOHATHIHOTO anmnapaTa no pasaeny «CtepeoMeTpus» yaeOGHOro
Kypca reOMETpuH;

dopmMHUpoBaHHE YMEHHS BJIaJIeTh OCHOBHBIMH MOHATHIMH O MIPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, GOpMyNl M YMEHHE MX MPUMEHSTh, YMEHHUS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI peIIeHus 3a/1ay;

dopMHUpoBaHHE YMEHHUS paclO3HAaBaTh HA YEpPTEkKax, MOJCNIAX U B PEaJbHOM MHUDE
MHOTOTPAaHHUKHU U TeJla BpalleHHs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJECIIH;

dbopMupoBaHHEe  TMOHMMAHUS  BO3MOXHOCTH  AKCHOMAaTHYECKOr0  IOCTPOEHUs
MaTeMaTHYECKUX TEOpUl, (OPMUPOBAHHE MMOHUMAHUS POJIM AaKCHOMATUKH MpPH MPOBEACHUU
pacCcyXJIeHUH;

dbopMupoBaHHEe yMEHMs BJIaJE€Th METOAAMH J0KA3aTelIbCTB M AJITOPUTMOB pEUICHMUS,
YMEHUS HMX TNPUMEHSThb, NIPOBOAMTH JOKa3zaTeJIbHbIE PACCYXKACHHUS B XOJ€ pEUICHUs
CTEpPEOMETPUUECKHX 3aJlad M 3a/Jad C NPaKTHYECKUM coJepkaHueM, (opMHUpOBaHUE
NpPEJICTaBICHUSI O HEOOXOAMMOCTH J0Ka3aTeIbCTB MpPH OOOCHOBAHWUM MAaTEMaTUYECKUX
YTBEPKJACHUHN U POJIM aKCHOMATUKHU B MPOBEICHUH JEAYKTUBHBIX PacCyKJICHUH;
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pPa3BUTHE U COBEPILICHCTBOBAHUE HWHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEH
00ydJaromuxcs, MO3HABATEIbHON aKTHUBHOCTH, HCCIIEJAOBATEIILCKUX YMEHUW, KPUTHUUYHOCTHU
MBIIJICHUS], HHTEPECca K U3YUEHUIO0 T€OMETPUH;

dbopmupoBanue (HYHKIIMOHAIBHOM TPAMOTHOCTH, PEJIICBAHTHON T'€OMETPUM: YMEHUS
pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX MOHSATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX U MPU U3YUCHUU JPYTUX YUYEOHBIX MPEIMETOB, POSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICTUPOBAHUSI PEANbHBIX CHUTYallMi, HCCICAOBaHUSA
MOCTPOCHHBIX MOJIeNIeH, MHTEPIPETAI[UU TOJIYUYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJ/IepKATEIbHBIMU JIMHUAMH Y4eOHOTO Kypca «I” eomeTpus» B 10-11
KJ1accax sIBIISIOTCS: «[IpsiMbI€ ¥ MIIOCKOCTH B POCTPAHCTBEY,
«MHuororpanaukuy, «Tema BpaimieHus», «BeKTOpbl M KOOPAMHATHI B TMPOCTPAHCTBEY,
«/IBM>KeHUsI B TPOCTPAHCTBEY.

Chopmynupoannoe B ®I'OC COO TpeboBaHME «YMETh OINEPUPOBATH MOHATHUSIMUY,
pEJIEBAaHTHBIX T€OMETPHUH Ha YriyosnéHHoOM ypoBHe oOyuenusi B 10-11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEJIbHBIM JIMHHUSAM Yy4eOHOTO Kypca, a (OPMUPOBAHHME JIOTUYECKUX YMEHHI
pacrnpenensieTcss He TOJBKO MO COJEP)KATEeNbHBIM JIMHUSIM, HO W IO ToJaM OOy4YeHUs.
Copmepxanue o00pa3oBaHHsS, COOTBETCTBYIOIIEEC IMPEAMETHBIM pe3yJlbTaTaM OCBOCHUS
@denepasibHON ~ paboueld  TpOrpaMMbl,  pacmpenelnéHHbIM MO  roaaMm  OoOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIIAAIBLHBIM BOIIPOCAM
oOydaromuecs oOpamaiuch HEOAHOKPATHO. ITO TMO3BOJSIET OpPraHU30BaTh OBJAJCHHE
FEOMETPUUECKUMU TIOHSATUAMH W HABBIKAMHU TOCIEJOBAaTEIBHO U TMOCTYMATENIbHO, C
COOJII0ICHUEM TPUHIIMIA MPEEMCTBEHHOCTH, a2 HOBBIC 3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY
TEOMETPUUECKUX TIPEACTABICHUN 00YyUaIOIUXCs, paCIIUpsis U yrayossis e€, o0pazys MpovYHbIe
MHOKECTBEHHBIC CBSI3HU.

[lepexo k U3yUYEHHUIO TEOMETPUH HA YTITYOJIEHHOM YPOBHE MO3BOJIAET: CO3/AaTh YCIOBUS
1t nuddepeHunanuy o0y4eHus, TOCTPOSHUS] HHANBUIYAIbHBIX 00pa30BaTEIbHBIX
mporpamMm, 006eceunTh yriyoaéHHOE N3YyUeHHUE TEOMETPUM KaK COCTaBIISIONIEH yueOHOTO
npeameta «MaremaTukay;

MOATOTOBUTH 00YYAIOIIMXCA K MPOJOJDKCHUIO U3YUYEHUS MAaTeMaTHKU ¢ YYETOM BhIOOpa
Oynymieit npodeccun, odecrnednBasi MPeeMCTBEHHOCTh MEXIY OOIIMM U MPodheCCHOHATbHBIM
obpazoBaHUEM.

Ha u3yuenue yuebHOro kypca «l'eomerpusi» Ha yriiybjieHHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce - 102 yaca (3 yaca B Hezento), B 11 knacce - 102 yaca (3 yaca B HezIel0).

COJAEPKAHUE OBYYEHUA 10

KJIACC

IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TIOHATHUS CTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTh, MPOCTPaHCTBO. [ToHsTHE
00 aKCMOMAaTHYECKOM TMOCTPOCHHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH M CIICJCTBUS M3
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HUX.

B3anmHOE pacnionokeHue npsMbIX B IPOCTPAHCTBE: repeceKaroImuecs,
IapaJuleJIbHbIE W CKpeluBaromuecs npsmble. lIpu3HaKuM CKpEIMBAIOMUXCS MPSIMBIX.
[TapamienbHOCTh MOPSMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: NapajUIeIbHbIE IMPSMBIE B
MIPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX MPSAMBIX, MAPAUICIbHOCTh NPSIMOM U IUIOCKOCTH.
[TapanienbHoe U LEHTpaIbHOE MPOEKTHpOBaHUE, n3o0pakenue ¢uryp. OCHOBHBIE CBOMCTBA
napajuieNIbHOTO MPOoeKTUpoBaHus. M3o0paxenue ¢uryp B mapamienbHON MPOEKIHH. YTIBI C
COHANpPaBJICHHBIMU CTOPOHAMHM, YroJl MEXIy MpsSMBIMA B IpocTpaHcTBe. llapamnenbHOCTh
IJIOCKOCTEH: MapasuiesbHble TIOCKOCTH, CBOMCTBA MapalieNbHbIX IUIOocKocTel. [Ipocreiimme
IPOCTPAHCTBEHHBbIE (PUTYPBI HA TIOCKOCTHU: TETPASP, NapalIeNICUIE]], TOCTPOCHUE CEUEHHI.

[leprieHIUKYIAPHOCTH MPSMOM U TUIOCKOCTH: NEPIEHIUKYIISIPHBIE  NPSMBIC
B IIPOCTPAHCTBE, MpsAMbIC NAPALICIBHBIE WM IEPIECHIUKYJSPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYIAPHOCTH TMPSAMONM M IUIOCKOCTH, TEOpeEMa O NPSIMON IEPIECHINKYJIIPHON
IJIOCKOCTH. OpPTOTOHAJIBHOE NMPOEKTUPOBAaHKE. [IeprIeHINKyYIIAp U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH, IPOEKIHs (PUTYpPHI HAa TNIOCKOCTb.
[lepneHUKYASPHOCTH MIIOCKOCTEN: MIPU3HAK
NEepPHEHIUKYISIPHOCTH ABYX IUI0cKoCcTel. TeopeMa o Tpé€x nmepneHauKymspax.

Yriael B NPOCTPAHCTBE: Yrojd MEXKAY MNPsIMOM M IUIOCKOCTBIO, JBYTPAaHHBIA yrod,
JUHEWHBIN yToJ ABYTPAHHOrO yria. TpéxrpaHHblid © MHOTOTpaHHbIE YIIibl. CBOMCTBA MJIOCKUX
YIJIOB MHOTOTPaHHOro yria. CBOWCTBAa IUIOCKUX M ABYTPAHHBIX YIJIOB TPEXTPAHHOTO YIIIA.
TeopeMbl KOCUHYCOB U CUHYCOB /ISl TPEXTPAHHOTO yTJa.

MHOroOrpaHHuKH

Bunel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. I[Ipu3ma: N-yroiapHas mpusMa,
npsiMas U HaKJIOHHAsE MIPU3MbI, OOKOBAasi W TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenumnes,
MPSIMOYTOJIBHBIM TMMapaJuleNIeNUne], U €ro cBoucrBa. Kparwalimine myTH Ha IOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamuga: n-
yroJibHasl TUpaMKaa, TMpaBUibHAs W yceu€HHas nupaMuasl. CBoiicTBa pedep W OOKOBBIX
rpaHei nNpaBUIbHOW MUpaMubl. [[paBuibHbICE MHOTOTPAHHUKHU:  TMpaBUJIbHAs NpU3Ma U
MpaBWIbHAsA MUPaMUJIA, PABUIIbHAS
TpEyrojibHasi TUpaMuJa M TPaBWIbHBIM TeTpadap, KyO. [IpencraBieHne o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTA3IP, TOAEKAIP U UKOCAIP.

Briuncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [1nomans 60koBoit
MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPSIMOM MPU3MBI, IJIONIAJb OCHOBAHWW, Teopema o
OOKOBOH TMOBEPXHOCTH MpsiMON mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH U TOBEPXHOCTHU
MIPAaBUWIBHOM NTUPAMUJbI, TEOPEMA O IUIOLIAIA YCEUEHHOM TUPAMUIBI.

CummeTpusi B NMPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU MPABWIBHBIX MHOTIOIPaHHUKOB.
CummeTpus B IpaBUIbHOM MHOTOTPaHHUKE: CUMMETpPUS
napasuiesenuIe a, CAMMETPUS MTPABUIIbHBIX IPU3M, CHMMETPUS NTPABUILHON MUPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
[IonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO BEKTODA,
BEKTOPBl KOJUIMHEAPHBIC, COHAIPABICHHBIE M IPOTHUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI.
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PaBeHcTBO BeKTOpOB. JI€HMCTBUS C BEKTOPAMH: CJIOKEHUE W BBIUMTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTopa Ha 4ucio. CBOHCTBa CIOKEHHS BEKTOPOB.
CBolicTBa yMHOXKEHHUsI BeKTOopa Ha uMcio. [loHsAThe KoMIulaHapHble BeKTOpbl. IIpu3Hak
KOMIUTAaHAPHOCTU TPpEX BekTopoB. lIpaBuiio mnapamienenunena. Teopema O paslioKEHUU
BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. IIpsiMoyrosibHasi cucremMa KOOPAWHAT B
npoctpancTBe. Koopaunarsl BekTopa. CBs3b MEXKYy KOOPAMHATAMHU BEKTOpPA U KOOPAUHATAMU
TOYEK. YTOJ MeXKy BekTopaMu. CKaJIsipHOE TPOU3BEJECHUE BEKTOPOB.

11 KJIACC Teaa

BpallleHUs

[ToHsATHS: UMIMHAPUYECKAs IOBEPXHOCTb, KOHMYECKash MOBEPXHOCTb, CQepuyeckas
MOBEPXHOCTh, 00pa3yrolye moBepxHocTeil. Tena BpaleHus: UWIAHAP, KOHYC,
yceu€HHbIN KOHYc, cdepa, map. BzaumHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHas
IUNIOCKOCTh K cepe. M300pa’keHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka mmiImMHApa H
KoHyca. CumMmeTpus cepsl U 1mapa.

O0béM. OcHOBHBIE cBoWcTBa 00BbEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajienenuneaa u caeactsus u3 He€. OOBEM MpsAMON M HAKIOHHOW MPHU3MBI, LUIUHApA,
nupaMubl 1 Konyca. O0bEM 1apa 1 1M1apoBOro CerMeHTa.

KoMOuHammu Tten BpallleHHs W MHOrorpaHHukoB. IIpusma, BhnucaHHas B LWJIMHJID,
onucaHHasi OKojo nuiauHApa. [lepeceuenue cdeprl u mapa ¢ miockocTeio. Kacanue mapa u
chepsl mockocThio. IloHSTHE MHOrorpaHHMKa, OMNMCAHHOIO OKOJO cdepbl, cdepsl,
BIIMCAaHHO B MHOTOTPaHHUK WJIM TEJIO BPAIICHHUS.

[Tnomaap MOBEPXHOCTH LWIMHJpA, KOHYyca, riomanb chepsl u e€ yacted. [logobue B
npoctpancTBe. OTHolleHHe O00BEMOB, IUIOHIAIE TOBEPXHOCTEH MOMOOHBIX  (uUryp.
[IpeobpazoBanue moaobusi, romoreTus. Pemenue 3ajay Ha MIOCKOCTH C HCHOJIb30BaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne cedeHWil MHOTOIPaHHHMKOB U TeJl BpAIlEHUSA: CEYEHMs] LMIMHApA
(mapanmienbHO W MNEPNEHAMKYISIPHO OCH), CEYEHHUS KOHyca (mapajuielbHO€ OCHOBAHUIO U
IPOXOJALIEE YEepe3 BEPIIUHY), CEYEHUS 111apa, METOAbI IOCTPOCHMS CEUEHUI: METOJI CIIENIOB,
METOJI BHYTPEHHETO ITPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mnpoctpancTBe. Omnepauuu HaJx BEKTOpaMH. BeKTOpHOE yMHOXXEHHE
BEKTOpoB. (CBolicTBa BEKTOPHOTO YyMHOXEHHMs. [IpsmoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnmokenue BekTopa mo 0Oasucy. KoopaunatHo -
BEKTOPHBIN METOJI TP PELICHUH T€OMETPUUYECKUX 3a]au.

J{BMKeHHs B IPOCTPAHCTBE

JlBmxenus mpoctpanctBa. OtoOpakeHus. J[BmwkeHuss u paBeHCTBO Quryp. OOmue
CBOMCTBA JIBW)KCHUN. BUIbl NBIMKEHMN: MapaJlIeibHBIM IEPEHOC, LIEHTPaJIbHAs CUMMETPUS,
3epKallbHash CUMMETpHs, MOBOPOT BOKpyr mpsimol. IlpeoOpazoBanust momobus. [lpsimas u
cdepa Ditnepa.
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INNPEAMETHBIE PE3YJIBTATbBI

K konny 10 kaacca oOyyaromuiics Hay4uTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSATUSMU CTEPEOMETPUU NPU PELIECHUU 33434 U
IIPOBEACHUU MAaTEMATHYECKUX PACCYXKIACHUM;

IIPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PEIICHUU T€OMETPUUECKUX
3az1a4g;

KJIacCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHUE IMPSAMBIX B IMPOCTPAHCTBE, MJIOCKOCTEW B
IIPOCTPAHCTBE, MPAMBIX U IJIIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH MOHATHSMH, CBSI3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY
IIPSIMBIMU B ITIPOCTPAHCTBE, MEXKAY MPSMOU U IJIOCKOCTHIO;

CBOOOHO ONEPUPOBATh MOHATUSAMHU, CBA3aHHBIMU C MHOTOT'PaHHUKAMU; CBOOOJIHO
pacrno3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAaHHUKOB (MpH3Ma, MUpaMua, NpsSIMOYToJIbHbII
napajuieNienumen, Kyo);

KJacCu(UUIUPOBATh MHOIOIPAaHHUKH, BBIOMpPasi OCHOBaHUS I KilacCu(UKaIy;
CBOOOIHO ONEPUPOBATh MOHATUAMHU, CBI3aHHBIMH C CEYEHHMEM MHOT'OTPAHHUKOB IJIOCKOCTBIO;

BBINIOJIHATh MapajieIbHOE, IIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUpOBaHUE (puryp Ha
IUIOCKOCTB, BBIOTHATH N300pakeHus! PUTyp Ha MIOCKOCTH;

CTPOUTh CEYEHHUS MHOTOIPAHHUKOB PA3MYHBIMU METOJAMHM, BBINOJHATH (BBHIHOCHBIE)
IUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIUUCIATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (NpU3Ma, NHUPaMHJIA),
F€OMETPUYECKHUX TEJ C IPUMEHEHUEM (HOPMYII;

CBOOOJHO OIEpUPOBATH MOHATHSAMHU: CHUMMETpPUS B MPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPBHI;

CBOOOJHO OMNEpUPOBaTh MOHATHUAMM, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JICVCTBUS HAJl BEKTOPAMU;

pemaTh 3aJayd Ha JOKAa3aTeIbCTBO MATEMaTUYECKUX OTHOLICHWH M HAXO0XKICHUE
F€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOMABI IPU PEIICHUH MaTEMaTUYECKUX
3a/1a4 MOBBIIEHHOTO U BBICOKOT'O YPOBHS CJIIOKHOCTH;
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IPUMEHSITh IPOCTEHIINE TPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO -
KOMMYHHKAIlMOHHBIE CUCTEMBI ITPH PELIEHUH CTEPEOMETPUUECKUX 3a/ay;

U3BJIEKATD, peoOpa3oBbIBATH U HHTEPIPETUPOBATH MH(}OpPMALIHIO
0 NMPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DPUTypax, MPEACTABICHHYIO HA UYEPTEXKAX U PUCYHKAX;

IPUMEHSTH MOJIyYEHHbIE 3HAHMS HA MPAKTUKE: CPABHUBATh U aHAJIU3UPOBATh peabHbIC
CUTyallud, NPUMEHATh M3YUYEHHBbIE MOHATHS B IPOLIECCE MOMCKA PEUICHUS MaTeMaTHYEeCKU
chopMyITHpPOBaHHON TPOOIEMBbI, MOJEIUPOBATh PEaJbHBIE CUTYAllUW HA SI3bIKE T€OMETPHH,
UCCIIEA0BaTh MTOCTPOCHHBIE MOJEIH C UCIOJIB30BAHUEM T'€OMETPUUYECKHUX MOHATHN U TEOPEM,
anmapara aiareOpbl, pemaTh NpPaKTHYEeCKHe 3a7aud, CBA3aHHBIE C HAXOXICHHEM
reOMETPUYECKUX BEJIINYHH;

UMETh MPEJICTaBICHHsI 00 OCHOBHBIX 3Tallax pa3BUTHS I€OMETPUU KaK COCTaBHOW YacTH
dbyHI1aMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca o0y4aromuiicss HAy4uTcs:

CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBSI3aHHBIMU C IWUIMHIPUYCCKOW, KOHHYECKOU H
chepudecKoi MOBEPXHOCTSIMU, OOBSICHATEH CIIOCOOBI TIOJTYICHUS,

OTIEpUPOBATh TIOHATHUSMH, CBSI3AHHBIMU C TEJaMHU BpAIICHUS: IWJIHHIPOM, KOHYCOM,
chepoit u mapom;

pacrno3HaBaTh Teja BpamieHus (IIMHIpP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOObI
MIOJIYYEHHUS TeJ BPAILCHUS;

KJIAacCU(UIIMPOBATHh B3aUMHOE PACIIOJIOKEHHE cepbl U MITOCKOCTH; BBIYUCIISTh
BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpallleHus:, 00bEMBI U ILIOIIAIU TTOBEPXHOCTEN
MHOTOTPAaHHUKOB U TeJl BpAIleHHsI, TEOMETPUYECKUX TEJl C MPUMEHEHUEM (HOopMYyT;

CBOOOJIHO OIEPUPOBATH MOHATHUSMH, CBSI3AHHBIMH C KOMOWHAIIUSAMH TeJl BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBINA B cepy U ONMUCAHHBIN okoJio cdepsl, chepa,
BIIMCaHHAsl B MHOTOTPAHHUK WJTU TEJIO BPAIEHUS;

BBIYHCIISITE COOTHOIICHHS] MEXAY IUIOMIAISMHU MOBEPXHOCTEH M 00bEMaMH TOOOHBIX
Te,

n300paxkaTh u3ydaemble (UTYPHI, BBHINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BHUIl CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS Tej
BpaIICHHUS,

U3BJICKATh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
TEOMETPUIECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOTHO OTICPUPOBATH MIOHATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJTHSATE OTIEpPAIlUU HaJl BEKTOPaMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT; PeIiaTh
TCOMETPUYECKHUE 337291 HA BEIYUCIICHUE YTIIOB MEXIY MPSIMBIMH U TIJIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSTHUHN OT TOYKH JI0 TNIOCKOCTH, B IIEJIOM, HA IPUMCHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a MPHU PEIICHUHY;

CBOOOTHO OTICPUPOBATh MOHATHUSMH, CBSI3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBH)KCHUM;

BBHITIONHATh W300pa)KEHUsST MHOTOTPAHHUKOM W TEJl BpaIlICHHWs TPU TMapauieIbHOM
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IIEPEHOCE, [ICHTPAIBHOU CUMMETPHUH, 3€pPKAIIBHOM CUMMETPHH, IIPU ITIOBOPOTE BOKPYT MPSMOH,
npeoOpazoBaHus MOA00NUS;

CTPOUThH CEYEHHUS] MHOTOTPAHHUKOB M TEJ BpAIllEHUS: CEYEHUS LWIMHJpA (TapajieabHO
U TIEPIEHIUKYIISPHO OCH), CEUEHUs] KOHyca (MapajljielIbHOe OCHOBAHUIO U IPOXOASIIEe Yepes
BEpPILIUHY), CEYEHHUS 11apa;

MICII0JIB30BATh METO/BI TOCTPOCHMSI CEUEHUI: METOJI CIIEI0B, METOl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEN INIOCKOCTH; AOKa3bIBaTh T€OMETPUUECKUE
YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckue (akTbl Ui pelIeHUs] CTepeOMETPUUYECKUX 3ajad,
IIPEANOJIAraloNX HECKOJIBKO IaroB PEIICHMS, €CIIM YCIOBUS IPUMEHEHUS 3aJaHbl B SIBHOU U
HEsIBHOU opme;

pemarp 3aJaud Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKWX OTHOLIEHWH M HAXO0XICHUE
F€OMETPUYECKUX BEIUYMH;

IIPUMEHATH NPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH
pELICHUU CTEPEOMETPUUECKUX 3a7aY;

IPUMEHSTH MOJYyYEHHBIE 3HAHUS Ha ITPAKTUKE: CPAaBHUBATh, aHAJU3UPOBATh U OLIEHUBATH
pEaJIbHbIE CUTYallUM, NPUMEHATH H3yYEHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IIpOLECCE
MIOKCKA pelIeHUs MaTeMaTHYecKu c(HOopMyJIHPOBaHHOM MpoOIEeMbl, MOJICIUPOBATh pEalIbHbIE
CUTyallUH Ha S3bIKE TI'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE MOJEIN C HCIIOJIB30BAaHUEM
reOMETPUYECKUX MMOHIATHUH M TEeopeM, ammapara aiareOpbl, perarh NpakTHYeCKUe 3a/1ayd,
CBS3aHHBIE C HAX0XIEHUEM I€OMETPUUECKUX BEJINYUH;

UMETh MPEJCTaBICHHUS] 00 OCHOBHBIX 3TallaXx pa3BUTHs F€OMETPUU KaK COCTaBHOW YacTH
dbyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.
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10 KJIACC
KomanuectBo
HasBanue pasnena (TemMbl) Kypca OcHOBHOE cofepKaHue OCHOBHBIC BUJIbI ACATEIBHOCTH YUaITUXCS
4acoB
BBenenue B crepeomeTpuio 23

OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
[TonsTHS CTEepeoMeTpUn: TOUKa, IpsMas,
IJI0CKOCTh, IPOCTPAHCTBO. OCHOBHBIE
MpaBuiia U300paKEeHUs Ha PUCYHKE
IJI0CKOCTH, apaJuIebHbIX MPSMBIX
(0Tpe3koB), CepeIUHbI OTPE3KA.

[lonsTus:  mepecekarolmuecs  IJIOCKOCTH,

Nepecekarolmecss MnpsAMas H  IUIOCKOCTB;

MOJIyIIPOCTPAHCTBO.
MHororpanHUKH, U300paKeHNE
HNPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX 00bEKTOB. AKCHOMBI
CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.
CrniocoObl 3a1aHMsI PSMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HAYCHUS PSIMBIX U
mwiockocteil. Ceuenust. U3o0pakenue
CEYCHUU

OnpeaensTh TUIOCKOCTh Kak GUTypy, B
KOTOPOU BBITIOJIHACTCS IJIAHUMETPHS.
JlenaTh mpocTEeNIINE JTOTHYECKHAE BBIBOIBI
W3 aKCMOMATHKH IUTOCKOCTH. [IpuBOINTH
MIPUMEPHI peaTbHbIX 00BEKTOB,
HJICATU3aNEN KOTOPBIX SIBISIOTCS aKCHOMBI
reometrpun. M3y4yaTh, NpUMEHATH
MPUHIUIBI TOCTPOCHUS CEUCHUH.
Hcnonb30BaTh 11 HOCTPOCHUSI CEUEHUM
METOJI CJIEJIOB, METO]I BHYTPEHHETO
MPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYILEH
IIOCKOCTH.

Pemats crepeomerpudeckue 3aaun: Ha
ONPEAEIIEHUE BUA CEUYCHHS U HAXO0XKIECHUE
€ro IJIomaau. AKTyaau3upoBaTh (GaKkThl U
METO/IbI TUITAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

Hcnonb3oBaTh pU pelICHUH 3a/1a4
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MUpaMU/JIbl, KyOa U MPU3MBI, KOTOPBIE
MPOXOAAT yepe3 ux péopa. M3obpaxxenue
NEPECEUECHUS OTYUYEHHBIX INTIOCKOCTEN.
PackpammBanue NocTpOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMH.

Mertop ciie1oB JUisl HOCTPOEHUS CEUYECHUM.
CBoiicTBa niepeceyeHuil MpsIMbIX U
mIockocten. [loctpoenne ceueHni B
nupamu/ie, Kyoe mo TpéM TOYKaM Ha
péopax. Co3naHue BEHIHOCHBIX YEPTEKEH U
3aMKCh AroB MOCTPOEHUS.

[ToBTOpEHNE NITAaHUMETPUH.

TeopemMa 0 MPONOPIIMOHATIBHBIX OTPE3KaX.
[Tono6ue TpeyronbHUKOB. Teopema
Menenas. Pacu€Tel B ceueHHsIX Ha
BBIHOCHBIX 4yepTexax. Mlcropust pa3BuTHs
IUIAHUMETPUU U CTEPEOMETPUH

clIelyIolye MIaHuMeTpruecKue GpakThl U
METO/IBI:

Teopemsl Parneca 1 0 NPONOPLUUOHAIBHBIX
oTpe3Kax. AJITOpUTM JEJIEHHsI OTPE3Ka Ha N
paBHbIX yacteil. Teopema Menenasi.
PaBHOOEIpEeHHBIN TPEYTONBHUK.
PaBHOCTOpOHHUIT TPEYTONBHUK.
[IpssmoyronpHBI TpeyroibHUK. CBOMCTBO
CpeaHEr JIMHUU TPeyrojbHuKa. CBOMCTBO
OMCCEKTPHUCHI yIia TPEYTOJIbHUKA.
CBOIiCTBO MEIMAH TPEYTOJbHUKA.
[Tpu3Haky mogo6us TPEYTrOJIbHUKOB.
[TomyuaTh npeacTaBiaeHuss 00 OCHOBHBIX
JTalax pasBUTHs F'€OMETPUU KAK COCTaBHON
gacTu GyHIAMEHTa Pa3BUTHS TEXHOIOTHIA

B3anmuoe pacrionoxxenue
IIPSIMBIX B IIPOCTPAHCTBE

B3anMHOe pacnionoxeHue NnpsiMbIx B
npoctpaHcTBe. CKpeMBarOUecs IpsMble.
[Ipu3Haky CKpemMBaOMINUXCA MPSMBIX.
[TapannensHble NpsMBbIE

Knaccuduuuposats B3auMHoe
PacCIIOJIOKEHUE NIPSIMBIX B IIPOCTPAHCTBE,
WUTFOCTPUPYS. PUCYHKAMU U IPUBOIA
IIPUMEPHI U3 PEATBHOM KU3HU.
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B IIpocTpancTBe. Teopema o
CYyILIECTBOBAaHUHU U €JUHCTBEHHOCTH
MPAMOM MapajuieIbHON JAHHOMN MPAMOH,
IPOXOJSIICH uepe3 TOUKY IPOCTPAHCTBA
Y HE JICXKAILEN Ha TAHHOW MPSIMOM.
JlemMa 0 mepece4eHnH napajlieIbHbIX
MPSAMBIX IUIOCKOCTHIO. [lapaensHocTh
TpEX npsAMbIX. Teopema o TpEx
MapajuIebHBIX MPSIMBIX.

Teopema 0 CKpEIMBAOIIUXCS MPSIMBIX.
[TapannenbHOE NPOECKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapajlIEIbHOTO
npoekTupoBaHus. M3o0paxkeHne pa3HbIX
buryp B mapauiensHON MPOEKIUH.
LlenTpanbHas mpoekus.

VYTroi ¢ coHanpaBJIE€HHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMH.

3ajadn Ha JOKa3aTelnbCTBO U
HCCIIEJOBAaHUE, CBSA3aHHBIC C
PAacMoJIOKEHUEM MPSAMBIX B IPOCTPAHCTBE
Jloka3pIBaTh TEOPEMY O CYILIECTBOBAHUU U
€IMHCTBEHHOCTH MapaJuIeIbHON MPSAMOW,

MPOXOSIIEH Yepe3 TOUKY IPOCTPaHCTBA
Y HE JIXKAILEW Ha IPYrod NpsIMOU; JIEMMY
0 MEePECEUEHUH TNTIOCKOCTU ABYMS
napajuieJIbHBIMU IPSMBIMU; TEOPEMY O
TPEX MapajuIeNIbHBIX IPSIMBIX.
Jloka3pIBaTh NPU3HAK CKPEIIUBAOIINXCS
MPSAMBIX, TEOPEMY O CKPEIIMBAIOIIUXCSA
npsAMbIX. [Joka3piBaTh TEOPEMY O
PABEHCTBE YIJIOB C COHAIIPABICHHBIMHU
ctopoHaMu. OOBSACHSTH, UTO HA3BIBACTCS
MapaJJIEIbHBIM U [IEHTPAJIbHBIM
IIPOEKTUPOBAHUEM U KaK BBITIOIHIETCS
POEKTUPOBaHUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOKMCTBA MAPAIIIEITBHOTO
IIPOEKTUPOBAHUS.

N306paxkaTs B mapaieibHON

IIPOEKIINU Pa3HbIE TEOMETPUUYECKHUE
buryps.

Pewats crepeomerpuyeckue 3agaum Ha
JIOKa3aTeJIbCTBO U MCCIIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM NPSIMBIX B
IIPOCTPAHCTBE.
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[IpoBOIUTH TOKA3aTENbHBIE PACCYKICHUS
IpU PEIICHUH TEOMETPUYECKUX 3a/1aY,
CBSI3aHHBIX CO B3aMMHBIM PaCMOJI0KEHUEM
IPSIMBIX B IPOCTPAHCTBE.

CpaBHUBATb, aHAIU3UPOBATH U OLICHUBATH
YTBEPKJEHUS C IEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHnil. MoaenupoBaTh peajibHbIC
CHUTYAaIllH, CBSI3aHHBIE CO B3aUMHBIM
PacroJI0KEHUEM MIPSIMBIX B TPOCTPAHCTBE,
Ha g3bIke reomeTpuu. MccienosaTth
MOCTPOCHHBIE MOJIETH C UCTIOIb30BAaHUEM
re€OMETPUIECKHX TOHSATHI U TEOPEM,
amnmapara anreopbl, HUPPOBLIX PECYPCOB.
[Tony4ath npeacTaBlieHHEe O IIEHTPATHHOM
MPOEKTUPOBAHUU M 00 UCTOPHUH paboT 1O
TEOPHUH MEPCIIEKTUBbI

[TapaynnenbHOCTh NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

ITonsATHA: MapaIIenbHOCTh IPSIMON U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak napajuIeIbHOCTH IIPSIMOM U
iockocTy. CBOMCTBA NapajlIeIbHOCTH

Knaccudunumposats B3auMHoe
pacroyiokeHue MPSMOi U TNIOCKOCTH B
MPOCTPAHCTBE, MPUBOS COOTBETCTBYIOIINE
pUMEpPbI

46



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (yrimyOaEHHBIA YPOBEHB)

IPSIMOU U INIOCKOCTH.

['eomeTpuueckue 3a1a4n Ha BEIYUCIICHHUE
Y JI0Ka3aTeNIbCTBO, CBA3AHHBIE C
NapaJIEIBHOCTBIO IPSIMBIX U INIOCKOCTEN
B nipoctpaHcTse. [locTpoenue ceuenns,
IIPOXOASAIIETO Yepe3 AaHHYIO IPSIMYIO Ha
YEPTEKE U NMAPAIUICIBHOTO IPYTOn
IIPSIMON.

Pacuér otHowmenwmii. [lapannensHas
MPOEKLIHSI, IPUMEHEHHUE JIs1 HOCTPOCHHUS
CeUeHUH KyOa U mapaiejenumneaa.
CpolicTBa napajuiesienuIe a u Mpu3Msbl.
[TapannensHble iockocTy. [Ipu3Haku
NapajyIeIbBHOCTH IBYX IIOCKOCTEM.
Teopema 0 mapanineabHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOAIIEH Yyepe3 TOUKY, He
IIPUHAUIEIKALLYIO JAHHOM IIJIOCKOCTH U
CJICACTBUS U3 HEE.

CBolicTBa napaJuIeIbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTU MPSMBIX IEPECEUCHHUS
IIPU NEPECCUCHNUN BYX MapalieIbHbIX
IJIOCKOCTEH TpeTheit; 00 oTpe3Kax
napajuIeNIbHBIX MPSMBIX, 3aKJIFOUEHHBIX
MEX 1y NapajuleIbHBIMU U3 PEATIbHOM

YKM3HU.
dopMyIHpPOBaTh OIpEICTICHUE
NapajyIeabHbIX TPSIMOU U TJIOCKOCTH.
Jloka3pIBaTh MPU3HAK O MapAJIETbHOCTH
MPSIMOM U TJIOCKOCTH; CBOMCTBA
MapayIEIbHOCTH NPSIMOU U TUIOCKOCTH.
Pemrate crepeoMeTprueckue 3a1aun
BBIYMCIICHHS U JOKA3aTEIbCTBO,
CBSI3aHHBIE C NAPAJUIETBHOCTBIO MIPAMBIX U
IJIOCKOCTEN B IIPOCTpaHCTBE. PemaTe
MPAKTUYECKUE 3a7a4l HA TIOCTPOEHUE
CEUYEHUM Ha YepTekax TeTpasapa u
napa’suiesenurneaa.

Pemats cTepeomerpruueckue 3agadu,
CBSI3aHHBIE C IIOCTPOCHUEM CEUCHUI
IUIOCKOCTBIO.

[IpoBOAUTH JIOTHYECKU KOPPEKTHBIE
JIOKA3aTeNIbHBIE PACCYXKACHUS MPU
pPELICHUN T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAIUIETbHOCTHIO
IUIOCKOCTEH.

CpaBHUBATh U AHATU3UPOBATH PEATIbHbBIC
CUTYalluH, CBI3aHHBIE C
MapajyIeIbHOCTHIO PSAMOM U IJIOCKOCTH B
MIPOCTPAHCTBE;
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INIOCKOCTAMHU, O IICPCCCUCHUU HpHMOfI C
ABYMS ITapaJIJICJIbHBIMHU IINIOCKOCTAMUA

MOJCINPOBATE PCAJIbHBIC CUTYalllH,
CBA3aHHBIC C IIApAJJICIIbHOCTBIO HpHMOﬁ 151
IINIOCKOCTH B ITPOCTPAHCTBC, HA SA3BIKC
TCOMCTPUHU

[lepreHIUKYISIPHOCTD MPSIMBIX U
MIOCKOCTEHN B POCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa na
MJI0CKOCTH, TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYroibHUKA. CBOMCTBA
Ky0a U psIMOYTOJIBHOTO MapaJljiesienuesia.
Brruncienue AmuH OTpe3KoB B KyOe 1
IPSIMOYTOJIBHOM IapalIeIeNHIIeIe.
[lepnieHAUKYISIPHOCTH MIPSIMOU U
w1ockocTy. [Ipu3HaKk neprneHuKyasipHOCTH
MpsIMOM M TI0CcKOCTH. Teopema o
CYILIECTBOBAaHUU U €IMHCTBEHHOCTH
MPSMOM, IPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHANKYIIPHON K
mockocTy. Ilnockoctu n
MEPHEeHIUKYIISIPHbIE UM TpsMas B
MHOTOI'paHHUKaX.

[lepnenaukynsap u HakioHHasd. IlocTtpoeHue
[IEPICHIUKYJIISIPA U3 TOYKU HA MPSAMYIO.

Teopema o TpEx nepneHauKyaspax (mpsamast
u oOparHas).

AKTyanu3upoBaTh (aKThl U METOIBI
IJTAHUMETPHUH, PEIICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

DopMYyJIMPOBATH OINPEICTICHHUS:
MEePIICHANKYJISIPHBIX TPSMBIX B
MIPOCTPAHCTBE; ONPEEICHUE MPSIMOH,
MEPIEeHANKYIISPHON K TIJIOCKOCTH.
Jloka3bIBaTh: J1EMMY O
MEPIEHIUKYIISIPHOCTHU IBYX NapaljIeIbHbIX
IPSMBIX K TPETHEHN NPSIMOI; TEOPEMBI O
CBSI3M MEXY MapaieIbHOCTHIO IPSIMBIX U
UX TEPIEHIUKYISIPHOCTHIO K MIIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAKAIOUIYIO
MPU3HAK NEPIEHIUKYISIPHOCTU MPAMOM U
MJIOCKOCTH; TEOPEMY O CYIIIECTBOBAHUU U
€IMHCTBEHHOCTH NPSAMOMU, MPOXOASIIEN
yepes TaHHYI0 TOYKY U NEPHEHAUKYIISIPHON
K JaHHOM MJIOCKOCTH.

N3o0paxaTh B3aUMHO NEPIEHIUKYISIPHBIC

IPSAMYIO
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VYroa Mexly CKpelBarOIIUMHUCS
npssMbIMU. [Torck neprnesInKyIsapHbIX
IPSIMBIX C IIOMOILBIO
NEPIEHINKYIISPHBIX INIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHUE.
[Toctpoenue ceuenuit Kyoa, Ipu3Msl,
IIPaBUJILHOM TMPaMUbI C IOMOIIBIO
OpPTOTOHAJIBHOM NpoeKunu. CummeTpus
B IIPOCTPAHCTBE OTHOCHUTEIIBHO
miockocTH. [nockoctn cummeTpuil B
MHoOrorpanHukax. [Ipusnak
NEPIEHIUKYISIPHOCTH NIPSIMON U
IUIOCKOCTH KaK CIEACTBUE CHMMETPUHU.
[IpaBuiibHBIE MHOTOTpaHHUKH Pacyér
PacCTOSHHUN OT TOYKH A0 INIOCKOCTH.
CriocoObI OIyCTUTh MEePIEHAUKYIISIPHI:
CUMMETpHUs, CABUT TOUKH 110
napajuieabHou npsiMoi. CiBur mno
HelapajuleIbHON NPSIMOM, U3MEHEHUE
paccTosHuM

Y IIJIOCKOCTB.

®opmyIHpPOBaTh CBOMCTBO
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NEPIEeHIUKYIISIPA [0 OTHOIICHUIO K
MJIOCKOCTH.

[TonyuaTs npeACTaBICHUE O 3HAYEHUU
NEPIEeHIUKYIISIpa sl IPYTUX obyacten
Hayku (pu3uka, sHEpPreTuKa, Ja3epHbie
TEXHOJIOTHH), B pEaJIbHOW KU3HU
(TexHuKa, OKpyXxaroliasi 00OCTaHOBKA).
Jloka3bIBaTh YTBEPKACHMUS, CBSI3aHHBIE C
MPOEKIMEN MPAMOMN Ha ITOCKOCTB,
HEIEPIEHINKYISPHYIO K 9TOM IPSIMOM.
Jloka3sIBaTh TEOpEMY O TPEX
MEePIEHIUKYISIpax U TEOpeEMy 0OpaTHYIO
TEOpeME O TPEX NMEPICHAUKYIISIPAX.
[Tony4ats npeacraBiieHue 00
OpPTOTOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bpIBaTh TEOPEMY O NPOEKLUN TOUKH
Ha NPAMYIO.

Pemars crepeoMmeTrpuueckue 3aaau,
CBSI3aHHBIE C MEPHEHAMKYJIIPHOCTHIO
IIPSIMOM U TUIOCKOCTH.

Pemarts npukiagHbie 3a/1a4M, CBSI3aHHBIE
C HAXOKJIEHUEM T€OMETPUUECKHUX
BEJIMYMH.
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Pemath crepeomeTpruyeckue 3anaum,
CBSI3aHHBIE C IPUMEHEHHUEM TEOPEMBI O TPEX
NEePIEeHIUKYIIpaX, HaX0XKACHUEM
PacCTOSIHUN, TOCTPOCHUEM TPOCKITUH.
CpaBHUBATh U aHAIU3UPOBATH YTBEPKICHUS
C IIEJIBIO BBISBIICHUS JJOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJIeHuil. AHAIU3UPOBATH U
MOJICIMPOBATH HA SI3bIKE T€OMETPUHU
peanbHbIe CUTYAIlNH, CBA3aHHBIE C
MEePIEHIUKYISIPHOCTHIO MPSMOU 1
IJIOCKOCTH; UCCIIEI0OBATh IOCTPOCHHbIE
MOJIEJIH, B TOM YHUCJIE U C UCTI0JIb30BAaHUEM
amnmapara anreopbl

VYTIiabl 1 pacCTOSTHUS

16

[ToBTOpEeHUE: yron Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
[IPOU3BOIBLHOM TPEYrOJILHUKE, TEOpEMA
KOCHUHYCOB.

IToBTOpEHME: YroiI MEXIY
CKPEILHMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE. [ eomeTpudecKrne MEeTObI
BBIYNCIICHUS yIJIa MEXAY NPSIMBIMU B
MHOT'OI'PAHHUKAaX.

AKTyanu3upoBaTh (akThl U METO/IbI
IJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

@opMyIUpPOBATH ONPEIEIECHUE JBYTPAHHOTO
yria.

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YIJIOB IBYTPaHHOTO yIJja.
Knaccuduuupoats AByrpaHHbIC YTIIbI B
3aBUCHUMOCTH OT UX I'PagyCHON MEpBHI.
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JByrpanubiii yroyi. CBOMCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOIO YIJIA.
[leprieH UKy pHBIE TUIOCKOCTH.
CBoiicTBa B3aUMHO NE€PIEHIUKYIISPHBIX
rockocrten. [pusnak
NEPHEHAUKYISIPHOCTH TNIOCKOCTEM; T€O-
peMa o IpsIMOM EpeCeUeHUs ABYX
IJIOCKOCTEN NEPIEHIUKYIISAPHBIX TPEThEH
IIJIOCKOCTH.

[IpssMoyTONBHBIN Mapanenenunes; Kyo;
U3MEPEHUS, CBOMCTBA MPSIMOYTOJIBHOTO
napajuienenumnena. Teopema o 1uaroHaiIu
IPsIMOYTOJIBHOTO Napaijieienunena u
ciencteue u3 He€. CTepeoMeTpUIECKUE U
IIPUKJIAHBIC 3aa4H, CBA3aHHBIC CO
B3aUMHBIM PACIIOJIOKEHUEM IIPSMBIX U
mnockoctu. [loBTopenue:
CKpELIMBAIOLIUECS NIPSMBIE,
MapajuieIbHbIE IIIOCKOCTH B CTAHAAPTHBIX
MHOI'OTpaHHUKaX.

[Tapa mapamienbHbIX IUIOCKOCTEN HA
CKPELIMBAOIINXCS NPSIMBIX, PACCTOSIHUE
MEXy CKPEIIMBAOIIUMUCS IPIMBIMU B
IPOCTBIX CUTYaIMSIX.

OnyckaHue nepreHIuKyJIspos,

DopMyJIMPOBATH OMPEICTICHUE B3aUMHO
MEPIECHANKYIISIPHBIX TIJIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
MEPIECHANKYISPHOCTH JIBYX IIOCKOCTEH.
dopMyIupOBaTh CIEACTBUE (M3 IPU3HAKA)
0 MIEPIEHIUKYJISIPHOCTH TJIOCKOCTH,
KOTOpas NEPIEHINKYIISIPHA MTPSMO, 110
KOTOPOH MEPECEKAITCS IBE IIIOCKOCTH,
3TH MJIOCKOCTSAM. JloOKa3bIBaTh
YTBEPKJICHUS O €r0 CBOMCTBAaX; TEOPEMY U
CIICICTBHE U3 HEE O JHArOHAJISX
NPAMOYTOJIBHOIO MapaielIenuIe/1a.
PemaTte crepeoMeTprdeckue 3a1auu,
CBSI3aHHBIE C MEPHEHINKYIIPHOCTD
MPAMBIX U TIOCKOCTEH, UCTIOJIb3YS
TIaHUMETpUIECKHE (PaKThl 1 METO/IBI.
[IpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKAEHUS TIPU
PELLICHUU TEOMETPUUYECKUX 3a/1a4,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IIOCKOCTEM.

AHaNIM3upoOBaTh U MOJICIIUPOBATH

Ha A3bIKE T€OMETPUU PeaIbHbIC
CUTYyall¥, CBI3aHHbBIC
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BBIYMCIICHUE PACCTOSHUM OT TOYKH 10
TOYKH; IPSMOM; TUIOCKOCTH. Beruncnenue
PaCCTOSTHUN MEXKIY CKPEINIMBAIOIIAMUCS
MPSMBIMHU C TOMOIIBIO MTEPIICHANKYIISPHON
MIJIOCKOCTH.

TpéxrpanHblil yroy, HEpaBEHCTBA JJIs1
TPEXTPAHHBIX YIJIOB.

Teopema Iugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JIJI1 TPEXTPAHHOIO YIJIA.
DneMeHTHI c(heprudecKoil reoMeTpuu:
reoJe3N4YECKHE JINHUU Ha 3eMIIe

C IEPIECHANKYIISIPHOCTHIO MPAMBIX U
IUTIOCKOCTEH.

HccnenoBaTh NOCTPOSHHBIE MOJICNIH, B TOM
YHUCJIE U C UCTIOJIb30BAHUEM armapara
anreOpshl.

Pemate nmpukinagHeie 3a1a4n, CBI3aHHbIE C
HaXO0XJECHUEM T€OMETPUUYECKUX BEIINYNH

MHororpaHHuku

CucremaTtuzanus 3HaHui: MHOTOrpaHHUK U
ero aneMeHTsl. [lupamuna. Bunabsl nupamu.
IIpaBunbHas nupamuaa.

IIpusma. [IpsimMas 1 HAaKJIOHHAS IPU3MBI.
IIpaBunpHas npusma.

[IpsiMoit napajutenenume, NpsIMOyroIbHBIN
napajuienenumnes, ky0. Boimykiibie
MHOTrorpanHuku. Teopema Ditnepa.
[IpaBunbHBIE U TIOJTYITPABUIIbHBIE
MHOTOTPAaHHUKH

PaGotath ¢ yueOHMKOM: 3a/1aBaTh BOIIPOCHI,
JiejaTh 3aMEYaHNs, KOMMEHTAPUN.
AHanu3upoBaTh peleHue 3agaun. Pucosats
BBIIYKJIbIE MHOTOTPAaHHUKH C 33JaHHBIMU
CBOICTBaMHM; BOCCTAHABJIMBAThH OOIIMI BUI
BBIITYKJIOTO MHOTOI'PAHHUKA I10 IByM €ro
IIPOCKLIUSAM.

Jloka3pIBaTh CBOMCTBA BBIIYKJIOTO
MHOT'OTpPaHHUKA.

PurcoBaTh BbIMYyKIIble MHOTOTPAHHUKHU
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C Pa3HOM SMIIEPOBOM XapAKTEPUCTUKOM;
HCCJIEI0BAaTh BO3MOKHOCTHU TOJIy4YEHUS
pe3yJsibTara Npu BapbUPOBAHUU JIAHHBIX.
Jloka3bIBaTh CBOWCTBA PAaBUIIbHBIX
MHOT'OTpaHHUKOB. [InanupoBaTh
HOCTPOEHHE MPABUIIBHBIX MHOIOI'PAaHHUKOB
Ha MOBEPXHOCTAX IPYTUX NMPaBUIbHBIX
MHOT'OTPaHHUKOB

Bexkrops! B mpocTpaHcTBe

12

[TonsiTHE BEKTOpa Ha TUIOCKOCTH H B
MIPOCTPAHCTRE.

CyMMa 1 pa3HOCTh BEKTOPOB, MPABUIIO
napajuiesienuIeia, yYMHO)KCHHE BEKTopa Ha
YHCII0, Pa3JI0KEHHUE BEKTOpa 1o 6a3ucy
TPEX BEKTOPOB, HE JISKAITUX B OJTHON
IJIOCKOCTH.

CkansipHO€ MPOU3BEACHUE, BEIYUCIICHHUE
yrJla M@Ky BEKTOPAMH B MPOCTPAHCTBE.
IIpocreiimme 3a1a4u ¢ BEKTOpAMHU

AKTyanu3upoBath (PaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

OnepupoBaTh MOHATUSIMU: BEKTOP Ha
IIJIOCKOCTH M B IPOCTPAHCTBE;
KOMIUTaHApHbIE BEKTOPHI. [[puBOIUTH
npuMepbl PU3NUECKUX BEKTOPHBIX BEIMYKH.
OcBauBaTh MpaBuIa BBIITOJTHEHUS 1CHCTBUI
CJI0’KEHUS U BBIYMTAHUS BEKTOPOB,
YMHOKEHHSI BEKTOpPA HA YHCIIO.
Jloka3pIBaTh NpU3HAK KOMILUIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3I0KEHUN
J000r0 BEKTOpa MO TPEM JTaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM
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IloBTOpEeHue, o0600IIEHNE
M cCUCTeMAaTH3alus 3HaHUMN
O6o06maroniee MOBTOPEHNE
MOHATUH U METOJIOB Kypca
reometpun 10 kiacca,
CUCTeMaTH3allusl 3HAHUH.
Uctopust pazputus
CTEPEOMETPUM KaK HAyKH U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUM

Pematp
CTEPEOMETPUUECKHUE 3a/1aun
Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYECKUX
OTHOIIICHUI, HAXO0KJICHUE
reOMETPUUYECKUX BEIIMUNH
(nyMH, yriaoB, TUIOIIAACH,
00bémoB). Mcmons3oBaTh
MIPU PEIICHUHN
CTEPEOMETPUUECKUX 3aau
MJIaHUMETPUUYECKHE (PaKThI
u MetoAbl. [IpoBoanTh
JIOTUYECKH KOPPEKTHBIE

OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (yrinyOnaEHHBIA YPOBEHB)

JOKa3aTeNIbHbIE PACCYXACHUS IIPU
pELIEHUU CTEPEOMETPUUECKUX U
IUIAaHUMETPUYECKUX 3a/1a4.

CpaBHMBATh U aHAIM3UPOBATh PEAJIbHBIC
CUTYyalluu U BBISBIATh BO3MOXHOCTH €€
MOJICTTUPOBAHUS HA SI3bIKE T€OMETPUMU.
MopenupoBaTth peagbHy0 CUTYalllIoO Ha
SI3bIKE TEOMETPHUU U UCCIIEI0OBATh
MOCTPOEHHBIE MOJIENIH, B TOM YHUCJIE U C
MCIIOJIb30BAHKMEM aIllapaTa ajreopsl.
Hcnonb30BaTh KOMOBIOTEPHBIE
IIpOrpaMMBbI IIPH PELLICHUHU 3a]ad.
[TonyuaTs npeacTaBiIeHUE O TEOMETPUHN
KaK O pa3BUBAIOLIEHCS HAYKE,
VCCIIEIYIOIIEN OKPYKAOIIUN MUP,
CBSI3aHHOU C peabHBIMH OObEKTaMH,
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IMOMOTAIOUIEN PEMIUTD PEAIbHBIE
YKA3HECHHBIE CUTyallMU O POJIH
CTEPEOMETPHUH B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TexHosjoruil. CpaBHUBAaTh U aHAIM3UPOBATH
YTBEP>KJICHUS C 11E€JIbIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxnenuii. MccienoBaTh OCTPOEHHBIE
Mojaenu. Mcrmoap30BaTh U(POBBIE peCYPCHI

OBUIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

102
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11 KJIACC
KommuecTBo
HasBanue pasziena (Tembl) Kypca OcHOBHOE cozepKaHue OCHOBHBIE BU/JIbI ACSITEIBHOCTH YUaAITUXCS
4acoB
AHaMTHYECKas TEOMETPHS 15

[ToBTOpEHUE: KOOPAMHATHI BEKTOPA HA
IJIOCKOCTH M B IPOCTPAHCTBE, CKAJISIPHOE
IIPOU3BEICHUE BEKTOPOB, BEIYUCICHHE
yIJIa MEXKJy BEKTOPAMH B IIPOCTPAHCTBE.
YpaBHEHHE NPAMOM, MPOXOIAIIEH YEPE3
JIBE TOYKHU. Y PaBHEHUE ILUIOCKOCTH,
HOpMaJlb, YPaBHEHHE INIOCKOCTH B
oTpe3kax. BekTopHoe npousBencHue.
JIuHeliHbIe HEpaBEHCTBA, JIMHEMHOE
IpOrpaMMHUpPOBAHUE.

AHanuTHuecKre MEeToAbl pacuéra yria
MEXYy NPSAMBIMU U TNIOCKOCTSIMU B
MHOTOrpaHHukax. @opmysa paccTosHUs
OT TOYKH 10 IUNIOCKOCTH B KOOPJAUHATAX.
Haxoxnenue paccTosHUN OT TOYKU 10
IJIOCKOCTHU B KyOe U MpaBUIIbHOM
MApaMHUJIie

CBoIUTh  JEHCTBUS C  BEKTOpaMH K|
AHAJIOTUYHBIM IEWCTBUSIM c AX
KOOpPIMHATAMH.

AKTyanu3upoBatb (pakThl U METO/IbI
IUTAaHUMETPUH, PEIIEBAHTHBIE TEME,
IPOBOJUTH AHAJOTHH.

BcnomHuTh onpenenienre cKaiasipHOTro
YMHOKEHHS U €r0 CBOMCTBA. BBIUUCHATH €
MOMOUIBIO CKAISIPHOTO YMHOKEHUS JITUHBI
BEKTOPOB, YTJIbI MEK]1Yy HUMH,
YCTaHABJIUBAThH NEPIECHANKYISIPHOCTD
BEKTOPOB. BBIBOJAUTH ypaBHEHUE MIIOCKOCTH
1 (GOpMYITy pacCTOSIHUSI OT TOYKHU JI0
IIJIOCKOCTH.

Pemate 3agaun, coueras KOOpAUHATHBIN U
BEKTOPHBIN MeToAbI. [IpoBOAUTE TIOrHYeCKH
KOPPEKTHBIE JJOKa3aTEIbHBIE PACCYKICHUS
IIPU PELIEHUH T€OMETPUYECKHX 3a]a4 Ha
MIPUMEHEHNE BEKTOPHOKOOPIMHATHOTO
METOo/A.

58



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (yrinyOnaEHHBIA YPOBEHB)

AHaIM3UpOBaTh U MOJICIIUPOBATH HA S3BIKE
T€OMETPHUH peaTbHbIC CUTYAIlNH, CBSI3aHHBIC
BEKTOpPaMH U KOOPIUHATAMHU.

HccenoBark moCTpOSHHBIC MOJICNH, B TOM
YHCIIC U C MCIIOJIb30BAHNEM ariapara
anreOphl.

Hcnons30BaTh KOMITBIOTEPHBIE IIPOTPAMMBI.
3HAKOMHTHCSI C UCTOPUEH Pa3BUTHUS
MaTeMaTUKA

IToBTOpEeHUE, 0000IICHUE U
CHCTEMAaTH3alis 3HAaHUU

15

CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOT'PaHHUKH, METOJ1 CIIE/I0B,
CTaHJapTHbBIE MIIOCKOCTH, MIepeceUeHUs
MpsAMBIX U IIocKocTel. [Tapannensusie
IpsSIMBIE U TUIOCKOCTH: NIapaJuleIbHbIE
CEYEHHUsI, pacU€T OTHOLIEHUH, YIJIbI MEXKIY
CKPEIIMBAIOLUIUMUCS TPSIMBIMU.

IleprieHIUKYIIIpHBIE IPSIMBIE U TUIOCKOCTH:

CTaHJApTHBIE MTaphl MEPIECHANKYIISPHBIX
IJIOCKOCTEN U IIPSIMBIX, CAMMETPUH
MHOTOIPaHHUKOB, TEOpPEMA O TPEX
NEPHEHAUKYISpaxX, BBIYUCICHUS JJINH

Ctpouts ceueHusl.

Pemiath cTepeoMeTpuieckue 3a1aun Ha
JI0Ka3aTeIbCTBO MAaTEMAaTHIECKUX
OTHOIICHHUH, HAX0XICHUE TEOMETPHUCCKUX
BEJIMYMH (IJIMH, YTJIOB, TUIOMIAJICH,
00BEMOB). Ucronb30BaTh Npu pelieHnn
CTEPEOMETPHUCCKUX 3a/1a4
TUTAHUMETPUYECKHE (DAKThl K METO/IBI.
[TpoBOUTH JIOTHYECKU KOPPEKTHBIC
JI0Ka3aTeIbHbIC PACCYKICHUS MTPH PCIICHUH
CTEPEOMETPHUYCCKHX 3a/1a.

CpaBHHMBATh U aHAJTU3UPOBATH
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B MHOTOTpaHHHUKAX.
[ToBTOpEHUE: TIIOIAAX MHOTOYTOJIbHUKOB,
(GhopMyIIBI IS TUIOMIAACH, COOOPaKEHUS
moa00usl.

[Tnomaau CEUECHUH MHOTOTPaHHUKOB:

[UIONIAIM  TIOBEPXHOCTEH, pa3pe3aHuss Ha

YaCTH, COOOpakKeHUs TOA00US

peaNbHBIC CUTYallUU U BBISBIISTH
BO3MO>KHOCTb €€ MOJICTUPOBAHUS Ha SI3BbIKE
TEOMETPHUH.

MonenupoBath pealibHyI0 CUTYallUIO Ha
SI3BIKE TEOMETPUHU U UCCIIEIOBATh
MOCTPOCHHBIE MOJIEH, B TOM YHCIIE U C
UCIIOJIb30BaHUEM allrapara anreOphi.
Hcmnonb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI
IIpU PEIICHUHN 3a]1a4

O0bEM MHOTOIpaHHUKA

17

O6béM Tena. O0BEM IPSIMOYTOIBHOTO
napajurenenumnesaa. 3anaqn 00 yIBOCHUH
Ky0a, 0 KBaJiparype Ky0a; 0 TPUCEKIIIH
yria. CTepeoMeTpuiecKne 3aaaun,
CBSI3aHHBIEC C 00BEMOM MPSIMOYTOITHHOTO
napaenenunenaa. [lpuknagasie 3axa4mn,
CBSI3aHHBIE C BBIYUCIEHUEM 00bEMA
OpSMOYTOJILHOTO Napajuieenumesa.
O0BbEM MPSMOI TPU3MBL.
CrepeomeTpuuecKue 3aauu, CBsI3aHHBIE C
BBIUMCIICHHEM 00BbEMOB MPSMOM TPU3MBI.
[TpuknagHbpie 3a1a49u, CBSI3aHHBIE C
00BEMOM TIPSMOI IPU3MBI.

CBOOOAHO OMEpUpPOBATH MOHATHUAMH: OO0BEM
Tena, 00BEM IPsIMOYTOJIBHOTO
napaJuiesienumea.
DopmMyIMpPOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.
JlokassiBaTh TeOpeMy 00 00BbEME
IPsAMOYTOJILHOTO NapajuieNenuIenia,
CIICJICTBUS U3 HEE.
Pa3zpe3arts MHOrOrpaHHUKH, IEPEKIAAbIBATH
YacTH.
Pemiats crepeomerpudeckue 3aaauu,
CBsI3aHHBIC C BBIUMCICHUEM 00BhEMA
IPSIMOYTOJIBHOTO Mapaieenunena,
MIPU3MBL.
CpaBHUBATh U aHATTU3UPOBATH
YTBEPIKACHUS C IIETbIO BBISIBJICHUS
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Boruncnienne o0bEMOB Tell ¢ TOMOIIBIO
onpenenénHoro uurerpaita. O0béM
HAKJIOHHOM IIPU3MBbI, TUPAMUIBL.
dopmyna o0bEMa nmupamuibl. OTHOIIEHHE
00BbEMOB MUPAMUJI C OOIIUM YTIIOM.
CrepeoMeTpudecKkue 3aa4u, CBI3aHHBIE C
00bEMaMu HAKJIOHHOW MTPU3MBI,
MUPaAMU/IBI.

[Ipuknanueie 3agaun mo Teme «OOBEMBI
TEII», CBA3aHHEIC ¢ 00bEMOM HAKIIOHHOU
npu3Mbl, nupamusl. [Ipumenenue
00BEMOB. Brruncienue paccTosiHUS 10
IJIOCKOCTH

BbIBOIUTH OCHOBHYIO UHTETPAIBHYIO
(dbopMyIy AJis BBIYMCIEHUS 00BEMOB TEJL.

JIOTUYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxjaeHuil. AHaIU3UPOBaATh U
MOJICIMPOBATH HA SI3bIKE TEOMETPUH
peaybHbIE CUTYalluH, CBA3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO Tapaieenunena,
PU3MBI, THPAMHUJIBL.

HccnenoBatk mocTpoeHHBIE MOJIETH, B TOM
YHCIIe U C UCTIOIb30BaHUEM amnmnapara
anreOphl.

JlokassiBaTh TeOpeMy 00 00BEME
HAKJIOHHOW TPU3MBI Ha TIPUMEpE
TPEYTOJIbHOU MPU3MBI U 1151 TPOU3BOJIBHON
npu3Mbl. Jloka3piBaTh TeOpeMy: 00 00bEME
nupamMubl, GOpPMyYIHPOBATE CIEACTBUS U3
Hee: 00bEM yCedEHHON MTUPaMUIbL.
BriBoiuTh OpMyITy A1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPaMHUIBI

Tema BpameHus

24

[ [nnuHpuyeckas
oOpa3yrolue
MOBEPXHOCTH.

MOBEPXHOCTb,
HWIAHAPUYECKON

CB0O0OTHO OTIEPUPOBATH MOHATHSIMU:
IMHAPUIECKAst MOBEPXHOCTD, IIMIHHIIP.
N3yuath ciocoObl
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Hunuuap. [IpsimMoit kpyrosoit

uunuHAp. [Inomans noBepxHocTu
HUJIUHAPA.

Konunyeckast moBepxHOCTh, 00pa3yroliue
KOHHUYECKOU noepxHocTu. Konyc.
CeueHue KOHYca MIOCKOCTHIO,
napaiyiesIbHOM MIOCKOCTH OCHOBaHUSI.
VYceuénnblit konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tnomans 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a1a4uu Ha
JI0Ka3aTeJIbCTBO U BBIUHUCIICHUE,
MOCTPOCHUEM CEUCHUN IUIIUHAPA,
KOHYyca.

[IpuknaaHblie 3a1a4u, CBI3aHHbIE C
LHUAJTUHIPOM.

Cdepa u map.

[lepeceuenue cdepsl U 1mapa c
iockocThio. Kacanue mapa u cepsl
MJI0CKOCThI0. BUl M n300paxeHue mapa.
VYpasuenue chepsl. [Tnomans chepsl u e
4yacTeu.

Cummetpus cdepsl U 1apa.

MOJIyYEHUS LUITUHIPUIECKON

MMOBEPXHOCTH, LUJIUH]PA.
N3006paxkaTh MWIMHIP U €T0 CEYCHUS
IIJIOCKOCTBIO.

CB00OIHO ONIEPUPOBATH MOHITHIMHU:
KOHHUYECKasi IOBEPXHOCTh, KOHYC,
ycedEHHBIN KOHYC. M3y4aTh CIOCOOBI
MOJTYyYECHUSI KOHUYECKON TOBEPXHOCTH,
KOHYCa.

N3006paxaTh KOHYC U €ro CEYECHHUS
IIJIOCKOCTBIO, MTPOXOAIIEN YePE3 OCh, U
IJIOCKOCTBIO, MEPIEHAUKYIISIPHON K OCH.
BriBomuTh (GopMynbl AJiST BBIYHCICHUS
OOKOBOW W TIOJIHOM TIOBEPXHOCTEH TeI
BpauieHus. Pemarts

CTEPEOMETPUUECKHUE 3a]1a4H, CBSI3aHHBIE C
TeJaMU BpaIlEHUs, HAX0XKJICHUEM
UIOIaA OOKOBOM U ITOJTHOM
ITIOBEPXHOCTH, IOCTPOCHUEM CEUCHUM.
Hcnonb30BaTh pu pelICHUH 3a1a4
MJIAaHUMETPUUYECKHUE (PaKThl U METO/BI.
CpaBHUBATh U AaHATU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUM.

CrepeomeTpuueckue 3aa4uu Ha
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JI0Ka3aTeJIbCTBO U BBIYHCIICHUE,
CBsI3aHHBIE CO c(epoil u mapowm,
MIOCTPOECHUEM UX CEUECHU

IIJIOCKOCTBIO.

[IpukiiagHble 3a1auu, CBA3aHHBIE CO
cdepoil u mapom.

IloBTOpEHUE: OKPYKHOCTH HA

IJIOCKOCTH, BBIYUCIICHHUS B

OKpPY’XKHOCTH, CTaH/IapTHBIE

noo0ous.

Pa3znuunbie kKOMOMHAIUU Tel

BpaIlEHUs] U MHOTOTPAHHUKOB.

3amaun no teme «Terna W MOBEPXHOCTH
BpaIICHUS»

AHanu3upoBaTh U MOJIEIUPOBATH

Ha S13bIKE TEOMETPUU PEaIbHbIE

CUTYaIllH, CBA3aHHbIE C KOHYCOM U
LHUAJTUHIPOM.

HccnenoBaTh NOCTPOCHHBIE MOJICIH, B
TOM YHCJI€ U C UCIIOJIb30BAaHUEM arrapara

anredpbl AKTyalnu3upoBaTh GaKThl U
METO/Ibl TNTAHUMETPHH, PEIICBAHTHBIE
TeMe, MPOBOJAUTH aHAJIOTHUH.

CB00OIHO ONIEPUPOBATH MOHITHIMMU:
cdepa u map, UEHTP, PaAUYC, TUaAMETP
cdepsl 1 mapa.

HccnenoBaTh B3aMMHOE PacrojioKeHNe
cepsl U IITOCKOCTH.

@opMynUpOBaTh ONPEIEICHNE
KacaTeJIbHOM MJIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BreiBoauth popmyiry ISt BEIUUCICHUS
ioaau chepsl uepes3 paauyc chepsl.
Pemiate crepeomeTpuueckue 3a1auu,
CBsI3aHHBIE CO c(hepoil u mapowm,
HaXO0KJICHHEM TUIOIaau chephl U €€
qacTeid, MOCTPOCHUEM ceueHUl cdepbl U
niapa.
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AHann3upoBaTh U MOJICIUPOBATH HA SI3BIKE
TreOMETPHUH peanbHble CUTYallUuH, CBI3aHHBIC
¢ mapoM u cepoi.

PemaTh npocTsie 3a/1a4u, B KOTOPBIX
burypupyroT KOMOUHAIIMH TEJ BPAILICHUS U
MHOTOIpaHHUKOB. Mcnonb30BaTh npu
pELIeHNH 3a/1a4, CBSI3aHHBIX CO Chepoit U
apom, MIaHUMEeTpUUecKre (PaKThl U
MeTobl. Pemate ctepeoMeTprueckue
3a/1a4uM, CBSI3aHHBIE C TEJIaMH BpaIlEHUS,
MOCTPOCHHUEM CEUEHUI Tell BpallleHus, C
KOMOHMHAIIMSMU TEJl BPAIICHUS U
MHOTOTPaHHUKOB.

IIpoBOIUTH JIOTMUECKH KOPPEKTHBIE
JI0Ka3aTeNNbHbIE PACCYXKACHUS IPU PELIEHUU
reOMETPUYECKHUX 3a/1ay, CBS3AHHBIX C
NEPIEHIUKYIAPHOCTBIO IIIOCKOCTEH.
AHanu3upoBaTh U MOJICIMPOBATH HA S3bIKE
reOMETPHUH peabHble CUTYallUH, CBI3aHHbIC
¢ MHororpaHHukamu. MccnenoBaTth
MOCTPOCHHBIE MOJIEH, B TOM YHCIIE U C
UCIIOJIb30BAHHUEM arlllapaTa ajireopsl
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[Lnomaau moBepxXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O0bém nunuuapa. Teopema
00 00bEME IPSIMOTO LUITUHIPA.

[Lromanu GOKOBOM M ITOJTHOM
IMOBEPXHOCTH LIUIHHIPA.
Brruucienne o06EMOB TEI

C IOMOIIBIO ONPEACIEHHOIO
naTerpana. OO6bEM KoHycCa.
IIromany 60OKOBOM M TTOJTHOM
IMOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM 00BEMOB

HUINHApA, KOHYCA.
[Ipuknanueie 3agaun mo Teme «OOBEMBI

U TUIOIIAAU TTOBEPXHOCTEHN TEJl.
O0béM mapa 1 MapoBOTO CEKTOpA.
Teopema 06 00bEMe miapa. [lnomans
cdepsl.

CrepeoMeTrpuyeckue 3a1auH,

CBsI3aHHBIEC C BEIYMCICHUEM 00BEMOB

mapa, mapoBOTr0 CErMEHTA, IIIapOBOT0O
CEKTopa.

[IpukitagHbIe 3a1a4 IO TEME
«O0BEMEI Tel», CBI3aHHBIC

¢ 00bEMOM IIapa 1 IIoMAab0 chepol.

COOTHOILIEHUSI MEKTY TTOMIAAIMHU
MOBEPXHOCTEH U 00bEMaMU TTOTOOHBIX

CB0OOAHO ONEPUPOBATH MOHITUIMHU:
00BEM Tena, IIIOIab [IOBEPXHOCTH.

DopMynupOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMbI: 00 00BEME
IWINHAPA; 00 00BEME KOHYCA.
BriBoauTh GOpMYITBI 17151 BEIYACICHUS
00béMa yceu€HHOTO KOHYCA.
HccnenoBaTh MOCTPOSHHBIE MOJICIIH,

B TOM YHUCJIC U C UCIIOJIb30BAHHEM
amnrmapara aiareOpsl.

3HaTh BO3MOYKHOCTH PEIICHUS 3a]1a4
Ha [TIOCTPOCHHE LMPKYJIEM U JIMHEUKOM,

0 KJIACCUYECKUX Hepa3peIIMMbIX
3ajJiauax.

CB00OOHO OTIepHUpPOBATh MOHATHIMHU:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
[IIapOBOM CEKTOP, OCHOBAHUE U BHICOTA

CEIrMCHTAa, OCHOBAHHUC U BBICOTA

IIaPOBOTO CIIOSL.

BriBoguTh GopMyITbl 17151 HAXOXKICHUS
00BEMOB IAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, TIOMIAIN CHEPHI.
Jloka3siBaTh TeopeMy 00 00BEME 11apa.

Pemate cTepeomerpuueckue 3agauu,
CBsI3aHHbIE C 00BEMOM IIapa, HIAPOBOTO
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TJI0MIA B0 ChEpHI.

CpaBHUBATh U aHAIU3UPOBATH
YTBEPKJEHUS C IETIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHanM3upoBaTh U MOJACIUPOBATH HA
SI3bIKE TE€OMETPUHU PEaJIbHBIE CUTYAIUH,
CBsI3aHHBIE C 00BEMOM II1apa, MapOBOTO
CETMEHTA, IIIAPOBOTO CETMEHTA,
ioma s chepsl. CBOOOIHO
OIIEPUPOBATH MOHATHEM: TIOJJOOHBIC
TeJla B IPOCTPAHCTBE. BIUnCIATH
0OBEMBI TEJ C TIOMOIIIBIO
OTpeAeNIEHHOTO UHTeTpaIa.

Pemats crepeomeTpruyeckue 3aaaum,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXKTY
TUTONIA/ISIMH TIOBEPXHOCTEN U 00BbEMaMu
MOOOHBIX TEJL.

[TpoBOIUTH JIOTHUECKH KOPPEKTHBIC
JTOKa3aTeIbHBIC PACCYKACHHUS TPU
PEIICHUH TEOMETPUICCKUX 3a/1a4,
CBSI3aHHBIX C BBIYMCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAEIEHHOTO
UHTETpaa, HaXOXKICHHUEM
COOTHOIIIEHUS MEXTY TUTOIIAISTMH

66



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (yrimyOaEHHBIA YPOBEHB)

MOBEPXHOCTEHN 1 00BEMaMHU MOJOOHBIX TEI.
AHaNM3UpPOBaTh U MOJICTUPOBATH HA SI3BIKE
T€OMETPHH peaibHbIE CUTYyaIluH, CBI3aHHbIE
¢ 00bEMaMH ¥ TIOBEPXHOCTSMH TEJI, Ha
JI0Ka3aTeJILCTBO M HA HAXOXKICHHE
TCOMETPHUCCKUX BEITUINH

JBrxeHus

JBuxkeHus npoctpancta. OToOpakeHHsl.
JIBukeHus v paBeHCTBO duryp. OO0mime
CBOMVCTBA ABIDKEHUNU. BUABI IBMKECHUI:
napajuieJIbHbII IEPEHOC, LIEHTPaIbHAas
CUMMETpPHUS, 3€pKajgbHas CHMMETPHS,
MOBOPOT BOKPYT mpsimoil. [IpeobpazoBanus
noao6us. [Ipsmas u cdepa Diinepa.
['eomeTpuueckue 3aauu Ha TPUMEHEHHE
JIBIKCHUS

[IpumeHsATHs TpaBUiia BHITIOJIHEHUS
JICMICTBUM CIIOKEHUS U BEIUMTAHUS
BEKTOPOB, YMHOXEHHS BEKTOpa Ha YUCIIO
MpU pelieHnu 3aaad. Haxonure
KOOPJIMHATHI BEKTOPA B JITAHHOM 0Oazuce 1
CTPOUTH BEKTOP MO €ro KOOpAUHATaM.
BcrioMHUTE onipeieneHne CKalapHOro
YMHOKE€HHS U €r0 CBOMCTBA. BBIUMCHATH €
MOMOUIBIO CKAISIPHOTO YMHOKEHUS JITUHBI
BEKTOPOB, YTJIbI MEK]1y HUMH,
YCTaHABJIUBATH NEPIECHANKYISIPHOCTD
BEKTOPOB. AHAJIM3UPOBATH U MOJEIUPOBATH
Ha A3bIKE T€OMETPUU PEATIbHBIC CUTYAIUH,
CBsI3aHHBIC C (PU3HMUYECKUMH BEKTOPHBIMH
BEJIMYUHAMH.
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Hcnonp30BaTh IpU pEICHUN 33124,
CBSI3aHHBIX C BEKTOPAMU B IPOCTPAHCTBE,
MJIAHUMETPUUYECKHE (PaKThl U METO/BI.
CBoOOIHO OneprUpOBaTh MOHATHIMH:
oToOpakeHUE IPOCTPaHCTBA Ha cebsl,
JIBU>KEHUE MPOCTPAHCTBA; [IEHTpaIbHas,
OCeBasl U 3epKajbHasi CHMMETPUH,
napasjiebHbIN MEPEHOC; PABEHCTBO U
nogo6ue duryp. J[oka3sBaTh yTBEPKICHHS
0 TOM, YTO LEHTPAIbHAs, OCEBas U
3epKajbHAsl CHMMETPHUH, MAPAJIICTbHBINA
MEPEHOC SIBISIOTCA IBUKCHUSIMH.
BrinonaasaTe npeoOpa3oBaHus mogo0us.
OmnepupoBaTh TOHATUSAMH: TpsiMasi U chepa
Diinepa.

Pemath reomerprueckue 3a1aum ¢
HCIIOJIb30BAaHHUEM JIBH)KCHHUN. MICTI0b30BaTh
MIPU PEIIEHUM 3a7a4 JBUKCHUS
IIPOCTPAHCTBA U UX CBOWCTBA

[ToBTOpenue, o6o0IICHUE U
cucTeMaTHu3allus 3HaHuH

17

Oo6o01mato1iee MOBTOPEHUE MOHATHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
CHCTEMaTH3aIUs

Pemiats cTepeoMeTpuueckue 3aaun Ha
JIOKa3aTeJIbLCTBO MaTeEMaTHYECKUX
OTHOILICHUI, HAXOXKJICHUE
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3HAHUU.

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH
FEOMETPUYECKUX BEIUYUH (JIJIUH,
YTJIOB, TUIOMIAIeH, 00bEMOB).
Hcnonp30BaTh Npy pelieHun
CTEPEOMETPUUECKHX 3a7a4
MIaHUMETpUYecKue PakThl U

METO/BI.

[IpoBOANUTH JIOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHBIC PACCYXKICHUS TTPU
pEIICHUH CTEPEOMETPUUECKUX U
IJIaHUMETPUYECKHX 3a1a4. CpaBHUBATH

Y aHAJM3UPOBATh PEAJIbHBIE CUTYAIINU
Y BBISIBJIAITH BO3MOXHOCTbD €€
MOJEJIMPOBAHMS Ha SI3bIKE T€OMETPUHU.
MopenupoBaTh peajbHyI CUTYaALUIO
Ha A3bIKE TEOMETPHUU U UCCIIEIOBATH
MMOCTPOEHHBIE MOJIENIA, B TOM YHCJIE U C
MCIIOJIb30BAHHMEM aIllapaTa ajareOpsl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MPOTPAMMBI ITPU PELIEHHUH 3a]1a4.
[TonyuaTs mpeacTaBiIeHUE O TEOMETPUN
KaK O pa3BUBAIOLICHCS HAayKe,
HCCJENYIONIEN OKPYXAIOIIUI MUP,
CBSI3aHHOM C peaJbHbIMH 0ObEKTaMH,
IIOMOTAIOIIEN PELIUTD PealIbHbIE

YKA3HECHHBIE CUTYyallMU O POJIH
CTEPEOMETPHUH B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJIEPAJTIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

IMNOACHUTEJIBHASA 3AIINCKA

VYuebHblii Kypc «BeposTHOCTP M CTaTHCTUKa» YIIyOJIEHHOTO YpPOBHS SIBJISIETCS
IPOJOJDKEHMEM M Pa3BUTHUEM OJHOMMEHHOTO Y4eOHOro Kypca YyriIyOJE€HHOIO YpPOBHS Ha
YPOBHE cpeHero oouiero oOpa3zoBaHus. YUeOHbIN Kypc npeaHa3HaueH i (OpMUPOBAHUS Y
00y4aromMXCsl CTATUCTHUYECKON KyJIbTYpbl M NOHUMAaHMUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTUYEeCKOr0 MHCTPYMEHTA JJIS U3YUEHUs CIydallHBIX COOBITHH, BETMYMH U MPOLIECCOB.
[Tpu u3ydyenun Kypca oOorauaroTcs npeAcTaBieHus] 00y4aromMXCcs O METOAaX MCCIeI0OBaHUs
U3MEHYMBOIO MHpa, Pa3BUBAETCS NOHMMAHHME 3HAYUMOCTH M OOLIHOCTH MaTeMaTHUYECKHUX
METOJIOB IO3HAaHUA KaK HEOThEMJIEMONM YacTH COBPEMEHHOIO €CTECTBEHHO-HAay4YHOI'O
MHUPOBO33PEHHUS.

Copepxanue yueOHOTO Kypca HamnpaBlIEHO Ha 3aKpeIUIeHHE 3HAHHM, MOJYYEHHBIX IpPU
U3Y4YEHHH Kypca Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHMs, U HA pa3BUTHE MPEACTaBICHUN
O CIy4YalHBIX BEIMYMHAX M B3aWMOCBA3SX MEKIYy HUMHM Ha BaXXHBIX IPHUMEPAX, CHOKETHI
KOTOPBIX MOYEpPIHYThl W3 OKpyKarouiero mupa. B pesynaprare y oO0ydaromuxcst JOIKHO
chopMHUpOBATHCS MPECTaBIEHUE 0 HauOoJiee yMOTPEOUTENbHBIX U OOLIMX MAaTeMaTHUYECKUX
MOJIEJISAX, UCTIOIb3YEMBbIX Ul OMUCAHUS aHTPOIIOMETPUUECKUX U AeMOTrpaduuecKUX BEIUYUH,
HOTPEUIHOCTE B pa3iW4HbIE pPOAA H3MEPEHUsX, [UIMTEIbHOCTH O€30TKa3HOH paboTh
TEXHUYECKHX YCTPONCTB, XapaKTEPUCTUK MAaCCOBBIX SBICHHH M IPOLECCOB B OOIIECTBE.
VY4eOHblil Kypc sBisercss 0a30i I OCBOCHMSI BEPOSTHOCTHO-CTATUCTHUECKHX METOJ/OB,
HEOOXOJUMBIX CHEIHAJINCTaM HE TOJbKO HWH)KEHEPHBIX CIEHMAIBHOCTEH, HO TaKxke
COLIMANIBHBIX U TCHUXOJIOTUYECKUX, IIOCKOJIBKY COBpPEMEHHbIE OOILECTBEHHbIE HAayKH B
3HAUUTENBHOW MEpE MCIOJIb3YIOT almapaT aHaju3a OOJbIIMX JaHHbIX. L[eHTpanbHylO YacTb
y4eOHOro Kypca 3aHMMaeT oO0Cy:KJIeHUe 3aKOHa OOJbIINX YKcel - PyHIaMEHTaIbHOTO 3aKOHA
PUPO/IbI, UMEIOIIET0 MaTeMAaTUUYECKYIO (hopMallu3altIo.

B cooTBeTcTBHM ¢ yKa3aHHBIMHU LENISIMU B CTPYKType ydeOHoro kypca «BepostHOCTh U
CTaTUCTHKa» Ha YIIIyOJEHHOM YpOBHE BBIJIEJICHBI OCHOBHBIE COJIEp)KATENbHbIE JIMHUU:
«CrnyyaiiHble COOBITUSI U BEPOSITHOCTH» U «Ciy4aiiHble BETMYUHBI U 3aKOH OOJIBIINX YHCET.

[ToMUMO OCHOBHBIX JIMHUN B y4eOHBIH KypC BKJIFOUEHBI AJIEMEHTHI TEOpUU TpadoB U
TEOPUH MHOXKECTB, HEOOXOJUMBbIE Ui IIOJIHOLIEHHOTO OCBOCHHS Marepuajia JaHHOTO
y4eOHOI0 Kypca U CMEKHBIX MaTEMAaTHUECKUX YICOHBIX KYpCOB.

Conepxanue nuHun «CiydailHble COOBITHSI M BEPOSTHOCTH)» CIY)KUT OCHOBOWM JUISI
dbopMUpOBaHUS TPEACTABICHUM O pacnpeleseHU BEpOSTHOCTEH MeXAy 3HAaueHUSIMU
CIy4YalHBIX BEJIWYMH. BakHyr0 4acTh B JTOM COAEPKATEIBbHON JMHUM 3aHUMAECT U3Y4YEHUE
reOMEeTPUUECKOro U OMHOMHUAJIBHOTO paclpeiefieHud M 3HAKOMCTBO C WX HENpPEpbIBHBIMU
aHaJIOraMH - MOKa3aTeJbHBIM U HOPMAaJIbHBIM pacipeieiCHUsIMU.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYailHBIMU BEJIMYMHAMHU U pacIpeesCHUsIMHU,
AKLEHTUPYIOT BHUMAaHHE OOYyYarolUXCsl HA ONMCAHUU U M3YUYEHUU CIyYalHBbIX SIBJICHUH C
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MIOMOIIBI0 HENpepbIBHBIX (yHKIMNA. OCHOBHOE BHHMAaHHME YACNAETCA IOKa3aTelbHOMY U
HOpPMaJIBHOMY PaCIpeAeIICHUSIM.

B yueGHOM Kypce mnpeaycMaTpuBaeTCs O3HAKOMHUTENIBHOE HM3YUYEHHE CBA3U MEXKIY
CIy4alHBIMU BEJIMYMHAMU U OTHCAHUE ATOM CBA3U C MOMOIIBIO KOA(PPUIIUEHTA KOPPETSALUU U
€ro BBIOOPOYHOTO aHajora. OTH JJIEMEHTHI COJEpKaHUs pa3BUBAIOT TeMy «Jlnarpammsbl
paccerBaHUs», U3YYEHHYI0O HAa YpPOBHE OCHOBHOrO oOIlero oOpa3oBaHHs, U BO MHOTOM
OMUPAIOTCS Ha CBEICHUS U3 KypCOB ajareOpbl U T€OMETPHUHU.

Emgé onuu sneMeHT cofepkanusi, KOTOPBIN MpeasiaraeTcsa Ha 03HAKOMUTEILHOM YPOBHE -
MOCJIEIOBATENIbHOCTh ~ CIIyYaWHBIX HE3aBUCHUMBIX COOBITHM, HACTYMHAIOUUX B EIUHUILY
BpeMeHu. O3HAaKOMJICHHE C paclpeeieHHeM BEpOSITHOCTEH KOJIMYECTBAa TaKUX COOBITHIA
HOCHUT DPAa3BUBAIOIIMIA XapaKTep M SBISETCS AaKTyaJdbHBIM JUIS OYyIyIIUX aOUTypUEHTOB,
MOCTYMAIOIUX Ha Yy4yeOHbIE CHEIMAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKamH,
TICUXOJIOTUEHN U YIIPaBICHHEM.

Ha u3yuenue ydyeOHOrOo Kypca «BeposiTHOCTH M CTaTUCTHKa» Ha YIIIyOJIEHHOM YpOBHE
oTBoauTCsa 68 yacoB: B 10 kiacce - 34 yaca (1 gac B Henento), B 11 kiacce - 34 gaca (1 gac B
HEJICITIO).

COIEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HbI rpad, nmytu B rpade: uukibl U nenu. CteneHb (BaJ€HTHOCTh) BEPIIMHBI.
I" pads! Ha mockoctu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OIBITHI) U CIIy4ailHble COOBITHUSA. DJIEeMEHTapHbIE COOBITUS
(ucxompl). BepoaTHOCTH citydaitHOro cOOBITHS. BAM30CTh YacTOTHI U BEPOSTHOCTH COOBITUH.
CaydvaiiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJl COOBITUAMU: TIEpeceYeHre, 00bEMHEHNE, TPOTUBOIIOIOKHBIE COOBITHS.
Huarpammbl Ditnepa. @opmyia CI0KEHHUS BEPOSITHOCTE.

VYcimoBHass ~— BEpPOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEW.  JlepeBO  CIlydyalHOrO
skcriepumenTa. @opmysa nmonHou BepostHocTu. Dopmyna baiieca. HezaBucumeblie coObITHS.

bunapHbIi crydaliHbIi ONBIT (MCIBITaHKE), yCeX U Heynaya. HezaBucuMble UCTIBITaHUS.
Cepusi He3aBUCHMBIX HCIIBITAaHUM 110 mepBoro ycmexa. IlepectaHoBku U ¢akropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna Ounoma HeroTona.

Cepust HezaBUCHMBIX HcHblTaHuM bepnyman. CrnyvailHblii BBIOOp M3 KOHEYHOMH
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacnpeneneHue BeposTHOCTEW. Jlnarpamma pacnpenesieHus.
Onepauuu Haja ciydyallHbIMU BellMUMHaMH. buHapHas ciywailiHas BenuuuHa. [Ipumepsl
pacrnpeieseHuid, B TOM YHCIIe FeOMeTpuIeckoe 1 OMHOMUAIBHOE.

71



®denepanbHas padovast nporpamma | Marematuka. 10-11 xinacchl (yrinyOn€HHBIA YPOBEHB)

1 K%&(ejcmoe pacrpeneneHue IByX CiIy4dalHbBIX Belu4yuH. He3aBuCHMBbIE Ciy4yaliHbIE
BEJIMYMHBL.

MaremaTuueckoe OXUJaHUE Ciay4dailHOW BenuuuHbl (pacmpesenenus). I[Ipumepst
NPUMEHEHUS] MaTEMaTUYECKOro OKUJaHUs (CTpaxoBaHHWE, JioTepes). MareMaTudyeckoe
OKHMJaHue OMHApHOH Cily4ailHOW BEJIMYMHBL. MaTeMaTHYecKOe 0KUJaHUE CYMMBI CITy4allHbIX
BEIUYMH. MaTeMaTH4YeCKOE 0°KHMJIaHUE TEOMETPUUECKOT0 U OMHOMHUAIILHOTO pacIipeieieHU.

Jlucniepcusi ¥ CTaHJApTHOE OTKJIOHEHHE CIIy4ailHOM BeIMYMHBI (pachpenesieHus ).
Jucniepcusi OMHApHOW Ciy4ailHOM BeNMUUYMHBI. MaTteMaTH4ecKoe OXHUIaHWE MPOU3BEIACHUS U
JTUCIIEPCUSI CYMMBI HE3aBUCHUMBIX CIy4dalHBIX BEJMYMH. Jlucmepcuss W CTaHAApTHOE
OTKJIOHEHHE OWHOMHUANBHOTO pachupenenenus. [ucnepcus M CTaHAAPTHOE OTKIOHEHUE
T€OMETPUUECKOTO pACIPEICICHHUS.

HepasenctBo YeOniméBa. Teopema UeOwiméBa. Teopema bepuymnu. 3akoH GoibIimx
yrcenl. BpiOopounbiii Meron uccienoBaHuil. Beibopounbie xapaktepucTuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHUS TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka NPOCTEHIIUX THUMOTE3 C
MIOMOIIIBIO U3YYEHHBIX paclpeeieHui.

HenpepriBubie ciydaitnpie BenuuuHbl. [IpuMeppl. DyHKIUSA IIOTHOCTH BEPOSTHOCTHU
pacnpeneneHusi. PaBHOMEpHOE pacnpeiesieHue M €ro CBOMCTBA. 3aJauM, NPHUBOAAILHAE K
ITOKA3aTEIbHOMY PAaCHpeAeNICHUI0. 3aJadyM, MPUBOIAIIME K HOPMAJIBHOMY pacCIpeleICHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTU IOKA3aTENIbHOTO paclpeiesieHus, (PyHKUMs MIOTHOCTU
BEPOSATHOCTH HOPMAJIBHOTO pactpeznencHus. OyHKIus IIIOTHOCTH U CBOWCTBA HOPMAJIbHOTO
pacrpencieHus.

[TocrenoBaTeIbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amayu, TPUBOIAIINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx caywaiiHeix BenuuuH. KodddummeHt nuHEHHONW KOppensiuy.
CoBMecTHbIE HAONIOACHHUS JIBYX BeIWYUH. BbIOOpOUHBI KOIPOUIIMEHT KOPPESIUU.
Paznuume wMexnay JMHEMHOM CBS3bI0 W NPUYUHHO-CIEACTBEHHOW CBA3bIO. JIMHEHHAas
perpeccusi, METOJI HAUMEHBIINX KBAIPaTOB.

INPEIMETHBIE PE3YJIBTATBI

K xoniy 10 ki1acca o0yvaromuiicss HAy4uTCs:

CBOOOJHO OonepupoBaTh MOHATHAMU: Tpad, muockuil rpad, cBsI3HbIN rpad, nyTh B rpade,
LIEIIb, IUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIYyYalHOr0 SKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATH MMOHATHUSMHU: CIYYalHBIA JKCHEPUMEHT (OMBIT), CIy4ailHOe
COOBITHE, DJIEMEHTApPHOE CIIy4ailHOe COOBITHE (PJIEMEHTApHBIA MCXOJ) CIY4aiiHOTO OIbITa,
HaXOJUTh BEPOATHOCTH COOBITMH B OIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
COOBITHSIMY;

HaXoAUTh U (OPMYIUPOBATH COOBITHA: TepecedeHne, o0beNHEHNE TaHHBIX COOBITHH,
cOOBITHE, MPOTUBOMOIOKHOE JTaHHOMY, HCIIOJIb30BaTh JAUArpaMMmbl Diijepa, KOOPIUHATHYIO
NpsMYIO JJIsl pelleHHs 3aJad, IO0JIb30BaThCsl (POPMYINION CIIOKEHUS BEpPOSITHOCTEH JUIs
BEPOSITHOCTEH IBYX M TPEX CIy4yalHbIX COOBITHI;
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ONEpUpPOBaTh IOHATHSMU: YCIOBHAas BEpPOSTHOCTh, YMHOXXEHHE BEPOATHOCTEH,
HE3aBHCHUMBbIE COOBITHS, IEPEBO CIYUYaHOTO SKCIIEPUMEHTA, HAXOUTh BEPOSITHOCTUA COOBITUMN
C TIOMOUIbIO TMpaBWjIa YMHOXKEHHs, JepeBa CIy4yallHOTO OIbITa, HCHOJIb30BaTh (Hopmyiy
MOJIHOW BeposiITHOCTH, (popMyny baileca mpu pelieHud 3ajad, ONpeAessiTh HE3aBUCHUMOCTh
COOBITHI 110 (JOPMYJIE U IO OPraHU3ALNHU CIYyYaHHOTO 3KCIIEPUMEHTA;

MPUMEHATh H3y4YEHHbIE KOMOWHATOpPHBIE (QOPMYNIBI i TEPEUUCICHUS] AJIEMEHTOB
MHO>KECTB, JJIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, pPEHIEHHs 3aJad 10 TEOpUHU
BEPOSTHOCTEN;

CBOOOJIHO ONIEPUPOBATH MOHATUAMU: OMHAPHBIN CITy4alHbIN OMBIT (UCTIIBITAHKE), YCIIEX U
HeyJ/laya, HEe3aBUCHUMbIC MCIBITAHUS, CEPUsSl MCIBITAHUMN, HAXOMUTh BEPOSITHOCTU COOBITHIA: B
CEepUM UCHBITAaHUM A0 MEPBOro ycrexa, B CepUM UCHIBbITAaHUN bepHyIu, B ONbITe, CBA3aHHOM
CO CIIy4yallHBIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOHO OTIEpUPOBATH MOHATHUSIMHU: cilyyaliHas BEJIMYMHA, paclpeeieHIe
BEPOSITHOCTEH,  JAMarpaMma  pacrpejelieHus,  OuHapHas  ciydailHas  BEJIWYHMHA,
reoMeTpuueckoe, OMHOMHUAIBLHOE pacipe/eieHHe.

K konimy 11 kjacca o0y4aromuiics HAyIuTCs:

OlepUpOBaTh MOHATUSMHU: COBMECTHOE pacCIpeleieHue JBYX CIIy4alHBIX BEJINYHH,
UCIOJIb30BaTh TaOJIMIy COBMECTHOI'O paclpeieieHHus JBYX CIy4alHbIX BEJIUYMH IS
BBIJICJICHUS paclpe/iesieHUs] KaKJO0W BEJIMYWHBI, ONpEAETIeHUs HE3aBHCHUMOCTU CITy4alHBIX
BEJIMYUH;

CBOOOJIHO OINEpPHUPOBATH MOHATHEM MATEMATUYECKOTO OXHJIAHUS CIy4alHON BEIMYMHBI
(pactipeneneHus), MPUMEHATh CBOMCTBA MaTeMaTHMYECKOr0 OXHUAAHMS MpPU pPElICHUM 3ajad,
BBIYMCIISATH MAaTEMATHYECKOE 0’KHMJIaHWEe OMHOMHMAIIBHOTO U T€OMETPUUECKOT0 paclpe/IeICHHI;

CBOOOJHO ONEPUPOBATH MOHATHAMH: TUCIEPCHs], CTAHAAPTHOE OTKJIOHEHUE CIy4alHON
BEJIMYMHBI, MPUMEHATh CBOMCTBA AMCIEPCUU CIy4YailHOW BeNWYMHBI (pacrpeaenieHusi) mpu
pEIICHUH 3a/ay, BBIYUCIATH JUCIEPCUI0 M CTaHAApTHOE OTKIOHEHHWE T'€OMETPUYECKOTO M
OMHOMHUAJIBHOTO pacipeneIeHui;

BBIUMCIIATH BBIOOPOYHBIE XapaKTEPUCTUKU IO JaHHOM BBIOOpKE U  OLCHHUBATH
XapaKTEPUCTUKN TEHEePaTbHONH COBOKYIMHOCTH JTAHHBIX IO BBIOOPOYHBIM XapaKTEPHUCTUKAM.
OreHuBaTh BEPOSITHOCTH COOBITHI M TPOBEPATh MPOCTEHUIINE CTATUCTUYECKUE THIOTE3bI,
M10JIb3YSCh U3YUYEHHBIMH PACIPENEICHUSIMMU.
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10 kaacc
Komnnuectso OCHOBHBIE BUABI IESITEILHOCTH
Ha3Banue pa3nena (Temsl) OcHOBHOE cozepKaHue
4acoB oOyyJaromuxcs
DneMeHThI Teopuu rpagos 3 I'pad, cBsa3HBIN rpad, IpeacTaBIcHUE

3a/1a4y¥ ¢ MOMOIIbIO rpada.

Crernienb (BaJeHTHOCTH) BepiIuHEL. [1yTh B

rpade. Llenu u MUKIIBL

. [IpencraBnsiTh OOBEKTHI U CBSI3U MEXKIY

I" pads! Ha mmockocTu. JlepeBo ciiy4aitHOTo
HUMHU C IIOMOIIIBIO Tpada, HAXOAUTH ITYTH

JKCIIEPUMEHTA
MEX1y BepIInHaMu rpada.
Boigenars B rpade uenu u nukibsl. CTpoUTh
JIEPEBO MO OMUCAHUIO CIYYailHOTO OMBITA,
ONMCHIBATH CITy4ailHble COOBITHS B
TEPMHHAX JEepeBa.
Pemiats 3agaun ¢ momorsio rpadoB

3

Crny4daiiHble ONBITHI, CIy4aiiHbIe
COOBITHS ¥ BEPOSITHOCTH
COOBITHIA

Crny4daiiHble SKCIEPUMEHTHI (OIBITHI) U
CITy4aifHbIe COOBITHSI. DIIeMEHTapHbIC
coObITHs (MCcX0/bl). BeposiTHOCTB
ciydaifHoro coObITus. BepositHoCcTH
COOBITHIA B OIIBITAX

C PAaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU
COOBITHUAMH

Briaenars u onuceIBaTh CllydaiiHbIe
COOBITHS B CITy4aifHOM OIIBITE.
DopMyIHPOBaTh YCIOBUS TPOBEACHUS
CIy4alHOT'O OIIBITA.

Haxoauts BeposITHOCTH COOBITHI B OTIBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

HUCXOJaMH
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Omnepaiuy HaJl MHOKECTBaMU 1
COOBITHUSMH.

Clo’)keHue U YMHOXKEHHUE
BEPOSITHOCTEN.

YcnoBHas BEPOATHOCTb.
HezaBucumbie coOOBITHS

[lepeceuenue, 00beAMHEHHE MHOKECTB U
COOBITHIA, TPOTHUBOIIOJIOKHBIE COOBITHS.
dopMyJia CIOKEHUS BEPOSITHOCTEN
VYcnoBHas BEpOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEMN.

dopmyiia yCIOBHOW BEPOSTHOCTH.
®dopmyiia oJHOW BeposTHOCTH. Dopmyna
Baiteca. HezaBucumeie coObITHS

Hcnonp30BaTh 1uarpaMmsl DWiepa u
BepOabHOE ONMCAHKUE COOBITUH MPU
BBITIOJTHEHUH Olleparfii HaJl COOBITUSAMU.
OneHuBaTh U3MEHEHHUE BEPOSITHOCTEN
COOBITHI 110 MEPE HACTYIUIEHUS APYTUX
coOBITHI B cirydyailHOM orbITe. PemaTh
3a/1a4d, B TOM YHUCJIE C UCIOJIb30BaHUEM
JepeBa CIy4aiiHOTo OMbITa, GOpMYT
CJIOKEHHS] 1 YMHOKEHHSI BEPOSITHOCTEN

DneMeHThl KOMOMHATOPUKH

KoM6uHaTopHOE MpaBUio YMHOKEHUSI.
ITepecranoBku u dakTopuai. Yucio
couetanuii. TpeyronsHuk [lackans.
®opmyna 6uHoma HeroToHa

dopMynupoBaTh U JOKA3bIBATh
KOMOMHATOpHBIE (DAKTHI.

Wcnonb30BaTh NpaBUIO0 YMHOKEHUS,
U3y4YEeHHbIE KOMOMHATOPHBIE (DOPMYJIBI JJISI
NIEPEYUCIIEHHS] DJIEMEHTOB Pa3INYHBIX
MHO’KECTB, B TOM UHUCJIE 2JIEMEHTAPHBIX
COOBITHIA B CITy4aifHOM OIIBITE.
[Tonmp30oBaThCs popmyson U
TpeyroiapHukoM Ilackans ans onpenenenus
grcna coueranuil. [Ipumenars popmyny
6unoMa HproToHa asst mpeoOGpazoBaHus
BBIPAKCHU I
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Cepuu mocae10BaTeNIbHbIX 5 bunapHbBIi cTyqdaifHBINA OTBIT (MCTIBITAHKE),
ucnelTanuii. McoelTanus ycrex u Heynada. HezaBucumebie Pa30uBarth ClI0KHBIE SKCIIEPUMEHTHI Ha
BepHYJ'IJ'II/I. UCIIBITAHUS. OTACJIBbHBIC UCIIBITAHUA.
Crny4aitHbIil BBIOOP M3 KOHEUHOMH Cepust HE3aBUCUMBIX UCIIBITAHUH 10 PemaTs 3a1a4uu Ha IOUCK BEPOSATHOCTEH
COBOKYITHOCTH nepBoro ycnexa. Cepusi He3aBUCUMBIX COOBITHH B CEPHU MCIBITAHUM 110 IEPBOTO
ucnbitanuii bepuymmi. Ciaydaiinslii BeIGop | YCTIEXa M B CEPHSX MCTIBITaHUH bepHymm, a
13 KOHEYHON COBOKYITHOCTH. TaK)Xe B OIMBITAX CO CIyYalHBIM BHIOOPOM
[IpakTrueckas paboTa ¢ UCIOIHL30BAHUEM 13 KOHEYHOM COBOKYIIHOCTH C
AJIEKTPOHHBIX TAOIHIY WCITOJIh30BaHHEM KOMOHWHATOPHBIX (DAKTOB
1 GopMyJl, B TOM YHCIIE B XOJIE
MPaKTUYECKOU pabOTHI C TPUMEHEHHEM
CTaHIAPTHBIX (YHKIIHI
14

Crnyuaiinble BEIMYUHBI U
pacrpeaeneHus

Cnyuyaiinas BenuunHa. Pacnipenenenue
BeposTHOCTeH. [lnarpamma
pacnpenenenus. Onepanuu Hax
Cilly4alHbIMU BennuuHaMmH. [Ipumepbl
pactipenenenuil. bunapHas cioydaiiHas
BeJMYMHA. ['eomeTpuueckoe paci-
penenenue. buHomuanbHOE
pacmpezenenre. Marematudyeckoe
0’KUJAHUE CITyYaHOW BEJINYUHBI.
CoBMecTHOE pacnpesiesieHUE IBYX
Cily4yanHbIX BeninunH. He3zaBucumele
ciyyalinble BenuuuHbl. CBOMCTBA
MaTE€MaTHUYECKOTO OKHUIAHMS.

OcBauBaTh MOHATHS: CIy4aliHasi BEJIMYHMHA,
pacripesienieHue, Tabauiia pacrpeeieHus,
JyarpaMma pacripeeicHus.

Haxonuts 3HaueHus: CyMMBI U
MPOU3BEJICHHS CIIyYalHBIX BEJTUYMH.
Crtpouth OMHApHBIEC paclpeeCHUs 10
OTIMCAHUIO COOBITHI B CITyJaiHBIX OTBITAX.
CrtpouTth U pacno3HaBaTh T€OMETPUUYECKOE
1 OMHOMUAJIBHOE paclpeeiIeHusl.

PemiaTe 3aaun Ha BEIYHUCIICHUE
MaTEeMaTUYE€CKOTO OKHIaHMSI.
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Marematrdeckoe OKuaHue OMHAPHOM
CIy4alHOM BEJIMYMHBI. MaTemaTnieckoe
0XKUJaHUE T€OMETPUYECKOTO 1
OMHOMHATBFHOTO PacTIpeICICHUM.
Jucnepcus u ctTaHaapTHOE OTKIIOHEHHE.
Jucnepcus OMHapHOU Cily4aiiHON
BeJIMYMHBI. CBOMCTBA TUCIIEPCUH.
MaremMaTndeckoe OXKugaHue
MPOU3BEJICHUS U JUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIyYallHbIX BEJIWYHMH.
Jluctiepcusi ONHOMHUATBLHOTO
pacrnpeeseHusl.

[IpakTrdaeckas paboTa ¢ UCIOIb30BAaHUEM
AJICKTPOHHBIX TAOTHIY

CTpoUTh COBMECTHBIE pacIpeICICHHUS.
N3yyats cBOMCTBA MAaTEMATHYECKOTO
O’KMJIaHMSL.

Pemiats 3agaun ¢ mOMOUIBIO0 U3YYEHHBIX
CBOWCTB.

[To u3yueHHbIM popMyIaM HaXOIUTh
MaTE€MaTHUYECKUE 0KUIAHUS CITy4alHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUECKOE U
OMHOMHUATIBLHOE pacTpe/IeICHHUS
OcBauBaTh NMOHATHS: TUCIEPCHS,
CTaHJAPTHOE OTKIIOHEHUE CIy4YalHON
BEJTUYNHBI.

Haxoauts nucnepcuio mo pacnpeaeieHuro.
N3yuaTh cBOMCTBA TUCTIEPCUU.

[To u3yueHHbIM popMyIIaM HaXOIUTh
JTUCTIEPCHI0 OMHOMHAIBHOTO
pacrpeneseHys, B TOM YHCIIE B X0
MPAKTHIECKON PabOThI

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME
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11 KJIACC
Kommaectso OCHOBHBIE BUBI AESITEILHOCTHA
HazBanwue paznena (TeMbl) OCHOBHOE COZIEpIKAHNE
4acoB oOy4armuxcs

3aKOH OOIBLIMX YHCEN 5 Pa30uparth noka3aTenbCcTBa TEOPEM.
Hepagencrso Yebbnuépa. Teopema OcBauBaTh BEHIOOPOYHBII METOT
Yeorpiména. Teopema beprymnu. 3akon MCCIIEIOBAHMMN, B TOM HCIIE B XOJIE
HCCIIEJOBAHUM.
[TpakTudeckas paboTa ¢ UCIIOIB30BAaHUEM
AIIEKTPOHHBIX TAOJIHI]

6

DJIeMEHThI MaTeMaTHYECKOM
CTaTUCTHUKHU

I'enepanbHas COBOKYIHOCTD U CITy4alHast
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamu. O1eHKa CpeTHEro U
JIACTIEPCUU TE€HEPATIbHON COBOKYITHOCTH C
MOMOIIBIO0 BEIOOPOUYHBIX XapaKTEPUCTHK.
OrneHuBaHuE BEPOSTHOCTEN COOBITUH TTO
BbIOOpKe. CTaTUCTHYECKas TUIIOTe3a.
IIpoBepka MPOCTEUIINX TUIIOTES C
MOMOIIBI0 CBOMCTB U3YYEHHBIX
pacnpenenenuii. [Ipaktuueckas padora ¢
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX Ta0JIUIL

OcBauBath MOHATHS: T€HEpAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUYHOE
CpelHee U BBIOOPOYHAS TUCTICPCHUS.
Bbruncnath BBIOOPOUYHBIE XapaKTEPUCTUKH
Y Ha UX OCHOBE OIICHUBAaTh
XapaKTEPUCTUKU T€HEPATbHOU
COBOKYIHOCTH. OcBauBaTh NOHATHS:
CTaTHUCTUYECKAsl TUIIOTE3A.

O1eHuBaTh BEPOATHOCTH COOBITUH U
IIPOBEPATH NIPOCTEHIINE TUIIOTE3BI HA
OCHOBE BbIOOPOYHBIX JaHHBIX, B TOM YHCIIE
B XO/I€ TPAKTHUECKOI paboOTHI
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HenpepriBHbIE cityyaiiHbie
BEIIMYUHBI (pacrpeeicHus),
MOKa3aTeIbHOE U HOPMAJIbHOE
pacnpeeneHus

[IpuMepsl HENPEPBIBHBIX CIIyYailHBIX
BeNMYUH. OYHKIUA ITTIOTHOCTH
BEpPOSITHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3a1ay,
MPUBOIAIINX K TIOKA3aTEIbHOMY U K
HOpMaJIbHOMY pacnpeaencHusam. OyHKms
IJIOTHOCTH BEPOSITHOCTHU MMOKA3aTEIBHOIO
pacnpenenenus. OyHKIUA MIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO pacIpeaeaCHUs

3HaKOMUTHCSI MOHATHSIMU: HEIIPEPBIBHAS
cllyyaiiHasi BeIMUMHA, HETIPEPHIBHOE
pacrnipeseneHue, GyHKIMS IIOTHOCTU
BeposiTHOCTH. HaxoauTh BeposTHOCTH
COOBITHI 110 TaHHON (PYHKIUU TIOTHOCTH.
3HAKOMUTHCS C MOHATUSAMU: [TOKA3ATEIbHOE
pacrpeneiaeHue, HOpMaJIbHOE
pacnpenenacHue. BeliensTh 0 ONMCAaHUI0
Clly4aifHble BEJIMUMHBI, pacipe/ielIeHHbIE IO
NOKa3aTEeJIbHOMY 3aKOHY, 10 HOPMAJIbHOMY
3aKOHY.

Pa3z0upate npumepsl 3a1a4, MIPUBOIAIINX K
NI0KAa3aTeJIbHOMY PACIPEIEIICHUIO U K
HOPMaJIbHOMY PACIpEEIICHUIO

Pacnpenenenue Ilyaccona

ITocaenoBaTeIbHOCTh OJJMHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Ipumep 3amaun, IPUBOAAIIEH K
pacupenenenuto [lyaccona. Ilpaktuueckas
paboTa ¢ UCTIOb30BaHUEM IJICKTPOHHBIX
Ta0JIHIL

BriensTe 1o onucanuio CIry4aiHOTO
OTBITA BEJIMYMHBI, pacTpe/IeJICHHBIC TI0
3akony Ilyaccona.

Pemate 3a1aun, B TOM 4uCIE B X0/
MPaKTUYECKON pabOThl C MPUMEHEHHEM

CTaHJAPTHBIX QYHKIUHN 3JIEKTPOHHBIX

TabIuIl
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CBs13b MeXAy Cly4ailHBIMU 6 KoBapuanus AByx ciiy4ailHbIX BEJIUYUH.
BEJINYMHAMHU Kosgduruent xoppemsuun. CoBMectrple | OCBaMBaTh MOHATHS: KOBapHAIlH,
HaOII0JICHUS IBYX BEIUYMH. BEIOOpOUHBIN K03()GUIMEHT KOPPEIALUHY, THHEHHAS
K03 ULIMEHT Koppensiuu. Pa3indane 3aBHCHUMOCTS.
MEXy TUHEHWHOU CBSI3bI0 U IPUIHHHO- OreHuBaTh XapaKTep CBA3U MEKIY
CII/ICTBEHHOM CBA3bI0. JIuHeiHas CJIy9aifHBIMU BEJTMYUHAMH, UCXOS U3
perpeccust. [TpakTdeckas paboTa MIPUPOJIBI TAHHBIX U BEIYHCIIEHHBIX
MCIIOJIb30BAHUEM JIEKTPOHHBIX TAOJIHIL XapaKTCPUCTHK.
Hcrnonb30BaTh quarpaMMbl pacCeUBaHUS
JUTsI ©300pasKeHUSI COBMECTHOTO
paccerBaHUs JaHHbBIX.
Haxomuth k03¢ HUIHEHTHI OcH
JTUarpaMMbl, B TOM YHCIIE B XOI€
MPAKTUIECKOU pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX QYHKIIUN
11

O00011IEHNE U CUCTEMATH3AIIUS
3HAHUU

[IpencraBneHue AJaHHBIX C TOMOIIBIO
Ta0JIUL U AMArpamMm, ONucaTeIbHas
CTaTUCTHKA, OIBITHI C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, BBIUMCIICHHUE
BEPOSITHOCTEHN COOBITHIA C TPUMEHEHUEM
dbopMy 1 rpadUUECKUX METOIOB
(koopaMHaTHad NpsiMas, 1epeBo,
auarpamma Disepa), ciyqaiHble

ITOBTOpATH M3y4YEHHOE U BBICTPAUBATH
CUCTEMY 3HAHUU

80



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (yrimyOaEHHBIA YPOBEHB)

BEJINYUHBI U PaCIIPECICHUS,
MAaTEeMaTH4ECKOE OKUIaHUE CIYyIaAHOU
BEJINYNHBI

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME
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