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@denepanibHas pabouasi mporpamMma To ydeOHOMY mpenMery «MaremaTukay
(6a30BbIN ypoBeHB) (IpeameTHas objacTh «MaremaTuka U HH(QOpMATHKa») BKIIOYAET
MOSICHUTETBHYIO 3aIHCKY, COJIepyKaHne O0yUeHUs, TUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHHS
IPOrpaMMBbI 10 MaTeMaTHKe, TEMaTHUECKOe TUIAHUPOBaHKE.

[TosicauTenpHas 3amMucKa OTpakaeT OOIIMe IeN U 3a7a9d U3yYeHUS] MaTeMaTHKH,
XapaKTePUCTUKY TICUXOJOTUICCKUX MPEANMOChUIOK K €€ W3YYEeHHI0 O0y4YarolIuMHUCs,
MECTO B CTPYKType ydeOHOro IUiaHa, a TakXKe TOJXOAbl K OTOOpY CoaepKaHus,
K OTIPEJICIICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Conmepxanne OOYy4YCHHsI PpacKpbhIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npearaTes A 00g3aTeIbHOTO M3Y4YEHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o0O1miero oOpa3oBaHws.

[TnanupyemMble pe3yabTaThl OCBOCHHS MPOTPAMMBI IO MAaTEMAaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIlpeJMETHBIC PE3yJbTaThl 3a BECh MEPHOJl OOyYeHHs Ha YPOBHE
CpelHero o0Iero oOpa3oBaHUs, a TAKXKe MPEIMETHBIC JOCTHKEHHSI O0Yy4arolierocs
3a KaXKJIbIi T07] 00y4eHHUs

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma mno MaremMaTHKE Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHMIO, U TPAJAUIMA POCCUICKOTO
oOpa3zoBanus. Peanmuzarusi mporpamMmbl MO MaTeMaTHKE OOECTIEYMBAET OBJIAJICHUE
KJIIFOYEBBIMA ~ KOMIIETCHIIUSIMHA,  COCTABJISIIOIIMMHU  OCHOBY  JUIl  CaMOpa3BUTHUSA
U HENpPEephIBHOTO 00pa30BaHMs, IETOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI JIMUHOCTH 00YUYarOIIUXCS.

B nmporpamme mo mMaremaTuke YUTEHBI UJied M TosiokeHus: KoHnenuuu pazBuTus
MaTemaThueckoro oopasosanus B Poccuiickoit denepannu. B cooTBeTcTBUM C Ha3BaHUEM
KOHIICTIMK, MaTeMaTU4ecKoe O00pa30BaHME JOJDKHO, B YACTHOCTH, MPEIOCTaBIISITh
KaXJI0MY 00y4aromemMycsi BO3MOKHOCTh JOCTHXKEHUSI YPOBHSI MAaTEMAaTUUECKUX 3HAHUM,
HEO0OXOIMMOr0 /Ui aJbHEUINIeH yCIenHoM Ku3Hu B obmiectBe. IMEHHO Ha perieHue
ATOM 3aJlauu HalleJIeHa MporpamMma o MaTeMaTuke 0a30BOro ypoBHSI.

B snoxy uudpoBoit TpaHchopmarmu Bcex cdep UeTOBEUECKOM eITeIbHOCTH
HEBO3MOXHO CTaThb OOpa30oBaHHBIM COBPEMEHHBIM 4YeJOoBEeKOM 0e3  0a3oBoif
MaTeMaTUYECKOU MOJATOTOBKHU. YKe B IIIKOJIE MAaTEMAaTHUKA CIIYKUT OTIOPHBIM MPEIMETOM
JUIT  U3YYEHUS CMEXKHBIX JUCHUIUIMH, a B JKM3HM T1IOCJE€ IIKOJbl peaabHON
HEO0OXOJIMMOCThIO CTAHOBUTCSI HEMPEPhIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOLICHHOM
0a3o0Bol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE W MaTEMAaTHYECKOH. DTO
OoOyCJIOBJIEHO TE€M, YTO B Hallld JHU PACTET YHUCIO CHEIUATIBLHOCTEH, CBS3aHHBIX
C HETOCPEICTBEHHBIM NMPUMEHEHUEM MaTeMaTHKU: U B cepe SIKOHOMHKHU, U B OM3HECE,
U B TEXHOJIOTUYECKUX 00J1acTAX, U Jake B TyMaHUTapHbIX cepax. Takum o6pa3zom, Kpyr
oOyyJarommxcsi, JJisi KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM MPEIMETOM,
CYILECTBEHHO PaCIIUPSAETCA.



[IpakTHueckasl MONE3HOCTh MAaTEMAaTHKH OOYCJIOBJIEHA TEM, 4TO €€ MpPEeAMETOM
ABISIOTCA (PyHAaMEHTaJIbHbIE CTPYKTYphI HAIIETO MHpa: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OIbITE, N0 JOCTATOYHO CJIOKHBIX, HEOOXOIMMBIX [UIsl PAa3BUTHS HAy4yHBIX U
TEXHOJIOTUYECKUX MJAEU. be3 KOHKPETHBIX MAaTEeMaTUYECKUX 3HAHWW 3aTpyIHEHO
IIOHUMAaHUE NPHUHIMIIOB YCTPOWCTBA M HCIIOJIB30BAHMS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HUHTEpIIpPETalus pa3HOOOpa3HONW COLMAIBHOW, HSKOHOMHUYECKOM,
noauTH4eckod  uHpopmammu, Manodp@eKTUBHA  TOBCEAHEBHAs  MpaKTHUECKas
nesATenbHoCTh. KaxkoMy 4esloBeKy B CBOEH KU3HU ITPUXOJUTCS BBIIOJIHATH JOCTATOYHO
CJIO’KHBIE PACUYETHI U COCTABIIATH HECJIOKHBIEC aJITOPUTMBI, HAXOJIUTh HY>KHbIE (POPMYJIBI
U NPUMEHATH WX, BIAACTh NMPAKTHUYECKUMH MPUEMAMU T€OMETPUUECKUX U3MEPEHUN U
NOCTPOCHUHN, YUTaThb MH(POpPMAIUIO, MPEICTABICHHYIO B BHUAY TaOJUl, Iuarpamm
U rpauKOB, >XKHThb B YCJIOBHUSAX HEONPENEIEHHOCTH W TMOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4yalHbIX COOBITUH.

OOHOBPEMEHHO € paclIupeHreM chep NPUMEHEHUS MaTEMATUKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUM CTHJIb MBILUICHHUS,
NPOSIBISIIOLIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiecce u3ydeHUs
MaT€MaTUKU B apceHa] NMPUEMOB M METOJIOB MBIIIJIEHUS YEJOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLIMS U JeAyKLHUs, 0000IIeHnEe U KOHKPETU3ALHs, aHATIU3 U
CUHTE3, KJaccUu(UKalMs U cucTeMaru3alus, adcTparupoBaHue u aHanorus. OObEeKThI
MaTEMaTUYECKUX YMO3aKJIIOUEHHM, MpaBWIa HMX KOHCTPYHUPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUMX  IOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHMS
bopmynanpoBaTh, 0OOCHOBBIBATH M JIOKa3bIBaTh CYXKACHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOEe MbIIUIeHHe. MaTeMaTuke NpUHAUIeKUT BeAylasi pojb B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHTBhl MBILIUIEHUSI W BOCIHUTAHMM YMEHHMHM JEeHCTBOBAaTh
110 33JJaHHBIM aJrOpUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE.
B nmnpomecce pemenus 3amad — OCHOBHOW Y4YEOHOW JEATETRHOCTH Ha ypOKax
MaTE€MaTUKH — Pa3BUBAIOTCA TBOPYECKAsl U IPUKJIAJAHAS] CTOPOHBI MBIILIEHUS.

OOyuenune mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBATh y OOyYaIOLIUXCS TOYHYIO,
palMOHAIIBHYI0O U MH(POPMATHUBHYIO PeYb, YMEHHE OTOMpaTh HamOOJee MOAXOISAIINE
S3BIKOBBIE, CHMBOJIMYECKHE, TpauyecKue CpeACTBa ISl BBIPAXKEHUSA CYXKICHUN U
HaIJISTHOTO UX MPEICTABICHUS.

HeoO6xoaumMbiM KOMIOHEHTOM OOIeld KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUHU
SIBJISIETCS 0011Iee 3HAKOMCTBO C METO/IaMHU TIO3HAHUS JCHCTBUTENbHOCTH, MPECTABICHUE
O TpeIMeTe U METOJE MATeMaTHKH, €ro OTJIMYUS OT METOJOB €CTECTBEHHBIX H
IYMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MAaTeMAaTUKU MJid PpPEeLICHUs
HAYYHBIX U MPUKJIAAHBIX 33aa4. TakuM o0pa3om, MaTeMaTu4eckoe o0pa3oBaHHe BHOCUT
CBO BKJIaJ B (hOpMHpOBaHKE OOIIEH KyIbTYphl YEJIOBEKA.

N3ydyeHne MareMaTUKHd CIOCOOCTBYET ACTETHUECKOMY BOCIHTAHHUIO YelIOBEKa,
NOHMMAHUIO KpPAaCOThl W U3SIIECTBA MAaTEMATHYECKUX PACCYXJIECHUW, BOCHPHUSITHIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.



[TpuopureTHbiMu 1essiMu oOydeHus: matematnke B 10—11 kmaccax Ha 6a3oBoM
YPOBHE SIBIISIFOTCS:

dbopMHupOBaHUE IIEHTPAIBHBIX MAaTEeMATHUYECKUX TMOHATUH (YHCI0, BEIWYMHA,
reoMeTrpuyeckas (Qurypa, mepeMeHHasi, BEpOSTHOCTb, (DYHKIMS), 0OeCreYrBaIOIIUX
MIPEEMCTBEHHOCTh M MIEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHUs 00YUaIOIINXCS;

MOJBE/ICHUE OOYYaIOIIMXCsl HAa JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIET0 MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
oO0IIIel KyIbTYPBI YEJIOBEUECTBA,

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEW O0O0yyaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHA MBIIUICHHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBaHue (PYHKIMOHAIBHOM MAaTEMAaTHYECKOW TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTEMAaTUUYECKHUE aCMEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYaIUsSX
U TpU U3YYCHUU JPYrUX YYEOHBIX NPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYyJIHUpPOBAaTH WX Ha S3bIKE MAaTEeMaTUKH M  CO3/aBaTh
MaTeMaTHYeCKHEe MOJCIHM, TPUMEHATh OCBOCHHBIM MaTeMaTUYeCKUN  ammapar
JUIS. pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y, MHTEPIPETUPOBATh U OLICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OcCHOBHBIMU JHHHSIMH cojiepkaHusi MatemaTukd B 10-11 kmaccax sBisrOTCS:
«Hucna u BeIUUCICHU», «ANredpa» («Alredpanyeckue BhIPAKEHUD», « YpaBHEHUS U
HEpaBEHCTBay), «Hauana MaTemaTuueckoro ananuza», «I'eomerpus» («I"'eomeTpuueckue
burypsl U ux cBoicTBay, «M3MepeHue reoMeTpUUeCKuX BEIUYHUHY), «BeposTHOCTh U
CTAaTUCTUKA». [[aHHBIE JIMHUU PA3BUBAIOTCS MNapajUIeIbHO, KaXJas B COOTBETCTBUH
C cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT JPYTOii, a B TECHOM KOHTAaKTe
u B3aumojercTBuu. Kpome »sToro, ux oOBEIUHSAET JIOTHYECKas COCTaBIISIONIAs,
TPaAULMOHHO NPUCYIAasi MATEMATUKE Y POHU3BIBAOIIAS BCE MATEMATUYECKUE KYPChI U
conepxkarenbubie TuHUU. ChopmynupoBanHoe B DI'OC COO TpeboBaHHE «BIIaJICHUE
METO/JaMH JIOKa3aTelIbCTB, aJTOPUTMAMHU pEIICHUs 3ahad, yMeHHe (OpMyIHpOBaTH
ONpENICNICHNs], aKCUOMbl W TEOPEMbl, NPUMEHATh HX, IMPOBOJAUTH JOKA3aTEJIbHBIC
pacCyXJieHusT B XOJI€ pEIICHUs 3aja4y» OTHOCHTCS KO BCEM Y4YEOHBIM Kypcam, a
dbopMHpoBaHUE JIOTMYECKMX YMEHHMM pachpesiessieTcss MO0 BCeM TojaM O00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHus.

B cootBercTBin ¢ ®I'OC COO maTeMatHka sSBISICTCS 00S3aTeIbHBIM IIPEAMETOM
Ha JJaHHOM ypoBHe o0OpazoBaHus. [Iporpammoil 1Mo mareMaTuke MperycMaTpuBacTCs
u3ydeHue ydeOHoro mpemmera «MaTemaTuka» B pamMKax TpEX Yy4eOHBIX KypCOB:
«Anrebpa M Hayajma MaTeMaTHyecKkoro aHanmzay, «l'eomerpusi», «BepodaTHOCTh U
CTaTUCTUKa». DOpMHUpPOBaHUE JIOTUUECKUX YMEHUM OCYIIECTBISCTCS Ha MPOTSHKCHUHU
BCEX JIeT 00y4YeHMsI Ha YpOBHE CPEIHEro o0IIero oOpa3oBaHUs, a JIEMEHTHI JIOTHKU
BKJIIOUAIOTCS B COJIEp)KaHUE BCEX Ha3BAHHBIX BHIIIE YUEOHBIX KYPCOB.

OO611iee YnCIIo YacoB, PEKOMEHIOBAHHBIX JIJIs M3y4eHUs MaTeMaTuku — 340 4acos:
B 10 kmacce — 170 gacoB (5 ywacoB B Henmenmo), B 11 kimacce — 170 gacoB (5 wacoB
B HEJIEIIIO).



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne mMareMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpaBICHO
Ha JIOCTH)KEHHE OOYyYarolIMMHUCS JHUYHOCTHBIX, METANpPEIMETHBIX MU MPEAMETHBIX
00pa30BaTEeNbHBIX PE3YyIHTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3yueHuss MaTeMaTHKUA HAa YPOBHE CpeAHEro oOIiero oOpa3zoBaHUs
y oOyu4arorierocsi 0yayT copMUpoBaHbI CIAEAYIONINE TUYHOCTHBIE PE3YIIbTaThl:

1) rpakaIaHCKOr0 BOCIIUTAHMA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WIMK OOYYAIOIIETOCs KaK aKTHBHOTO M
OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOIIECTBa, MPEACTABICHHE O MaTEMaTHYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHUH, IPOIEAYP TPaXKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYIro€), YMEHUE B3aUMOJICHCTBOBATh C COIUATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKOM TPaKJAHCKOM HWIEGHTHUYHOCTH, YBaKCHUS
K MPOUNUIOMY W HACTOAIIEMY POCCHICKOM MAaTEMATUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSAM POCCHICKMX MATEMAaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIBI,
MCIIOJIb30BaHUE ITUX JIOCTHXKEHUM B IPYTUX HAYKaX, TEXHOJIOTHUSAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOTr0 Hapoaa, CcHopMUPOBaAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUS, ATUYECKOTO TIOBEJECHHUS, CBS3aHHOTO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKH M JESATEIbHOCTHIO YUYEHOr0, OCO3HAHUE JUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTEeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHONIEHWE K MHUpPY, BKJIKOYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7adv, PEIICHWH, pPacCyKIEeHUH, BOCHPUUMYHUBOCTDH
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3HUeCKOro BOCIUTAHHA:

c(OpPMHUPOBAHHOCTh YMEHHUS TPHUMEHATH MaTEMaTHUYCCKHE 3HAHWUS B HMHTEpEcax
3I0pOoBOTO W 0e€30MmacHOro obOpasza KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MMHTaHWE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa,
peryisipHas pu3udeckasi akTHBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE TTPH 3aHATHSIX
CIIOPTHUBHO-03J0POBUTEIBHOM IEATEIbHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMSI:
TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOIIO0HUS, HHTEPEC K Pa3InIHbIM
chepam MPodECCHOHATIBHOM NEATENLHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW M €&
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NPWIOKEHUSIMUA, YMEHHE COBepIIaTh OCO3HAaHHbIM BBIOOp Oynymied mnpodeccuun
U pealn30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC ILJIaHBI, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTH4eCKoMy 0Opa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUU MPAKTUYECKHUX 3a/lady MAaTeMaTUYECKON
HAIPaBJIEHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIBTYPHl, TOHUMAHHUE BIUSHUS COLMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHON CPEJIbl, OCO3HAHUE
rII00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha MPUMEHEHUE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHus 3aJad B O0JIaCTH OKpYXaloIlel cpemsl,
IUTAHWPOBAHHUE TIOCTYNKOB M OLEHKU UX BO3MOXHBIX MOCIEACTBUI AJI OKpY’Karolen
Cpenbl;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU M OOIECTBEHHOM NMPaKTUKU, TOHMMaHWE MaTeMaTHUECKON HayKHU Kak
cepbl YeJIOBEUECKOHM JIEATEIbHOCTH, STAllOB €€ Pa3BUTHA U 3HAUMMOCTH JJISI Pa3BUTHS
UMBUJIM3ALMM, OBJAJCHUE S3bIKOM MAaTEMaTUKM M MAaTeMaTHYeCKOW KyJIbTypour
KaK  CpEACTBOM IIO3HAHHWA MHUpPA, TOTOBHOCTb  OCYLIECTBJIATH  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MATEMATUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOywaroierocs 0yayT copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThI,
XapaKkTepU3yroImecss OBJIaJCHUEM YHUBEPCAIbHBIMU TO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHHMKAaTUBHBIMU  JCHCTBHSIMU W YHUBEPCAIbHBIMU
PEryJSATUBHBIMU JEHCTBUSMU.

Ilo3naBaTeibHbIe YHUBEPCAJIbHbIC YUeOHbIE NelCTBUA
ba3oBble Jiorn4yeckue 1eMcTBUsA:

BBISIBJSIT M XapaKTEPU30BaTh CYHIECTBEHHBIE TMPU3HAKKM MaTEeMaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHONICHHH MEXIy TOHSTHIMH, (GOPMYIHPOBATH OMpPEICICHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBCHHBIA TPHU3HAK KIAacCU(UKAIMK, OCHOBAHUS
JUTs1 0000ILEHUs U CPaBHEHUS, KpUTEPUH MPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATH, (GOPMYIUPOBATH U TPEOOPA30BLIBATH CY)KJICHHS: YTBEPAUTEIbHEIC
U OTpULIATEIbHBIC, €MUHUYHBIC, YACTHBIEC U OOLIUE, YCIOBHBIC,

BBISIBJISIT MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M W IMPOTUBOPEUUS
B (akTax, MaHHBIX, HAOIIOJECHUSIX W YTBEPXKACHUAX, TNpeajiaraTb KpUTCPUH
JUTISL BBISIBIICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNI;

JIeaTh BBIBOJIBI C UCTIOJb30BAHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX M MHIYKTUBHBIX
YMO3AKIIOUYEHHM, YMO3aKIFOUEHUH 110 aHAJIOTUU;



IPOBOJUTH CAMOCTOSITENIBHO JIOKa3aTeJIbCTBA MAaTEMAaTUYECKHX yTBEPXKICHHMA
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTpAWBaTh apTryMEHTALMIO, MPHUBOIUTH MPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BIOHpaTh HanboJee MOAXOAAUINA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPUEB).

Bba3oBble ucciieoBaTe/IbCKUe 1eiiCTBUA:

WCIIOIBb30BaTh  BOMPOCHI KAaK  MCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHUS,
bopMyIMpoBaTh BOMPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPOOJIEMY, YCTaHABIUBAThH
HMCKOMOE€ U JJaHHOE, POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH CAMOCTOSITEJIBHO —CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOopMyIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO peE3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpoliecca, a TaKXKE BbIIBUIATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

BBISIBIIATH JIeOUIUTH HHMOPMAITUH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETAa Ha BOTIPOC
U IS pEIICHUS 3a]1a4H;

BEIOMpaTh WH(OPMAIMI0O W3 HMCTOYHUKOB PA3JUYHBIX THIIOB, aHAJU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BHIIOB U (GHOpM
MIPEICTaBIICHMSI,

CTPYKTYPUPOBAaTh HMH(POPMAIIUIO, TPEACTABIAT, €€ B pasIuyHbBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHWBATh HAIEKHOCTh MH(GOPMAIIMH IO CAMOCTOATEIBHO C(HOpMYyIHPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC yueOHbIe [1eHCTBUS:

BOCIIPUHUMATh M (HOPMYyTUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBHSMHU
¥ 1IeNISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y PELeHMsl 3aJa4ul, KOMMEHTHPOBATh
HOJYYEeHHBIH pe3yibTar;

B XoA€ OOCYXIEHHMsS 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYKIAEMOW TEMBI,
npoOJeMbl, pelacMoi 3a/adM, BbICKAa3bIBaTh WJEH, HAllEJICHHbIE HAa MOMCK pEILeHMs,
COIIOCTaBJISATh CBOM CYXKICHHMS C CYXACHUSMH JAPYTUX YYaCTHUKOB JHaJiora,
OOHapy>KHBaTh pa3jInuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMme HopMyaupoBaTh
pas3HoIJIacHsi, CBOM BO3paKEHUS;

NPEJCTABIATh pE3yJbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEeI0BaHMs,
IPOEKTa, CAaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIJIGHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUU.



PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIEe NeliCTBUSA
Camoopranu3anus:

COCTABJISITH IJIaH, aJITOPUTM PEILICHUA 3a/1a4, BEIOUPATH CIIOCO0 PEIICHUS C yUETOM
HMEIOIITUXCS PEeCYypcoB M COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUéTOM HOBOM UH(pOPMAITUH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBI HHTEJLJICKT:

BJIa/ICTh HABBIKAMHU II03HABATEIHHOW PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
NEHUCTBUI M MBICIUTENbHBIX IIPOLECCOB, MX pPE3yJIbTaTOB, BIAAETh CIOCOOAMU
CaMONPOBEPKH, CaMOKOHTPOJI Mpolecca M pe3ysbTaTa PEHIeHUs MaTeMaTU4ecKOn
3aJa4y;

MPEeABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpHU pPEUICHUH 3a/]ayHu,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATh NPUYHUHBI
JOCTUKEHUS WIIM HETOCTHXKEHUS Pe3yJIbTaTOB JeATEIbHOCTH, HAXOAUTh OIHOKY, 1aBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MMOHUMATh U UCTIOIb30BaTh NPEUMYILECTBA KOMAaHIHON U MHANBUYAIbHON paOOThI
OpU pEIIeHHH Y4YeOHBIX 3a7a4, NPUHUMATh LEJIb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paloThl, pacHpenensaTb BUIbl padoT,
JIOTOBAapUBAThCA, OOCYX AaTh MNPOLECC W pe3ylabTaT paboTel, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BEIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C PYTMMHU YiIEHAMHU KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaja B 00U
HNPOIYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC PE3yNBTaTBl OCBOCHHS IMPOTPAMMBI 1O MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeAaHEero ooIero oopasoBaHus MPEACTaBICHBI 110 TogaM 00ydYeHUS
B paMKax OTHEIbHBIX YYCOHBIX KYypCOB B COOTBETCTBYIOIIUX pasjeiiaX MpOTrpaMMBbI
110 MaTEMaTHKE.
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHAS 3AIIMCKA

VY4ebHblll kypc «Anredpa U Hauajga MaTEMATUYECKOTO aHAIN3a» SIBISIETCS OJTHUM
U3 HamOoJjee 3HAUYMMBIX B MPOrpaMMe CpeIHEro oOIIero oOpa3oBaHHUA, MOCKOIBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAECT MHCTPYMEHTANbHYIO 0a3y Il M3y4eHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpYyroil CTOPOHBI, (OPMUPYET JIOTHUYECKOE
U a0CTpaKTHOE MBIIICHHE OOy4YaloImuXcsi HAa YPOBHE, HEOOXOAWMOM ISl OCBOCHUS
y4eOHBbIX KypcoB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
y4eOHOro kypca «Auredpa W Hayajga MaTEMaTHUYECKOTO aHaln3a» o0ydarouiuecs
OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpast POPMYIUPYET CBOU
JOCTHKEHHS B MAaTeMaTH4IecKoi (hopme.

VY4eOHbIi Kypc anreOpsl M Hadyal MaTeMaTHIECKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY
JUIL  YCHELIHOTO OBJAJEHUs] 3aKOHAaMU (PU3MKH, XHUMHUH, OHOJIOIWH, TOHUMAaHMS
OCHOBHBIX  TEHJICHIM  DKOHOMHKH M  OOIIECTBEHHOW  JKM3HH,  ITO3BOJISET
OpPUEHTHPOBATbCSI B COBPEMEHHBIX LM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,

YBEPEHHO HCHOJIb30BaTh MX B IOBCEAHEBHOW XU3HU. B TOXXe Bpemsi OBiaJeHHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTHUMU MAaTEMaTHUYECKUMH KOHCTPYKIUSAMU Pa3BUBAET
YMEHHUE HAaXOAUThb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTb YTBEPXICHUS,
UCIIOJIb30BAaTh O0OOUIEHHE M KOHKPETU3alMio, Aa0CTparupoBaHWE W aHAJOTHIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B X0/1e n3yuenus anreOpbl 1 Havas
MaTeMaTUYeCKOT0 aHalMu3a Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHus OOyyarouiuecs
MOJTy4at0T HOBBIN OTIBIT PEIICHUS TPUKIIAIHBIX 33]]a4, CAMOCTOSTEIIBHOTO TTOCTPOCHUS
MaTeMaTUYeCKUX MOJENeH peaJbHbIX CUTyallud M MHTEPIpPETALUU MOJYYEHHBIX
pEIIeHNH, 3HAKOMSITCS C MPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPHUPO/IE,
HayKe U B UCKYCCTBE, C BHIJAIOIIMMHUCS MaTEMAaTHUECKUMU OTKPBITHSIMH U UX aBTOPAMHU.
VYyebuplii Kypc anreOpbl W Hadyall MaTeMaTUYeCKOro aHaimu3a o0Janaer
3HAYUTENIbHBIM BOCIUTATEIBHBIM TIOTEHIIMATIOM, KOTOPBIA peau3yeTcsl Kak uepes
y4eOHbIN MaTepHall, CHOCOOCTBYIONTUHN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 chenuduKy ydeOHOW NeATeIbHOCTH, TPEOYyIOIIel CaMOCTOSITETHLHOCTH,
aKKypaTHOCTH, TPOJODKATEIHHON KOHIIGHTpPAlMd BHUMAHUS W OTBETCTBEHHOCTHU
3a [OJIYYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalIMu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B cTpykType mporpammsl o anreOpe 1 HadaaaMm aHaIu3a BBIICTSIOTCS CIIeIYIOIIHe
COJepKaTeNbHO-METOANUECKHe JUHUM: «Yucna W BblUMCIEHUS», «DYHKIUH H
rpadukn», «YpaBHEHUS M HEpaBeHCTBa», «Hauama maTemaTHueckoro aHaau3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COJEPKATEIBHO-METOINYECKHE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JIBYX JIeT OOydYeHHMs Ha YPOBHE CpPETHEro oOwIero
o0pa3oBaHusl, €CTECTBEHHO JOMOJIHAS APYT JApPYyra U MOCTENEHHO HACHIIASICh HOBBIMU
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TEMaMUu U pasjenamu. J{aHHbIM yuyeOHbIN Kypc SIBJISETCS MHTEIPATUBHBIM, IOCKOJbKY
o0benuHsAeT B cebe CoJep)KaHUE HECKOJbKUX MaTeMaTHYEeCKHX JMCLUIUINH: anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIu3, TEOpUs MHOXKECTB U apyrue. [lo mepe Toro
Kak oOyuvarouiyecst OBJaJ€BalOT BCE Oosiee HIMPOKMM MaTEMaTHUECKHUM allllapaTroM,
y HHUX TOCJeNOBaTeNIbHO (OPMHUPYETCS M COBEPIICHCTBYETCSI yMEHHE CTPOUTH
MaTEMaTHUYECKyl0 MOJENb pEaJlbHOM CHUTyalluu, NPUMEHATb 3HAHUA, IOJyYECHHBIE
B yueOHOM Kypce «AnredOpa M Hayala MaTeMaTUYECKOro aHallu3a», AJI pelIeHus
CaMOCTOSITENILHO  CPOPMYJMPOBAHHOW  MaTeMaTHYeCKOW  3agaud, a  3aTeM
UHTEPIIPETUPOBATD [TOJIYYEHHBIHN pe3yJIbTaT.

ConepxarenpHO-MeTOAMYECKas JIMHUAA «YHclia W BBIYKCICHUS» 3aBEPIIACT
(opMHUpOBAaHNE HAaBBIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCET, KOTOPOE OBLIO
HA4YaTO Ha YpOBHE OCHOBHOro oOmero oOpazoBanus. Ha ypoBHe cpennero o6iiero
oOpa3oBaHus 0c000€ BHUMAaHUE yAeAeTcsl POPMUPOBAHUIO TPOYHBIX BEIYMCIATEIBHBIX
HaBBIKOB, BKJIIOYAIOIIMX B Ce0s HCNOJIb30BaHUE pa3IUYHbIX (opM  3amucu
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAllMOHAIBHO BBITOJHATH ACHCTBUS C HUMH, JI€TaTh
NPUKUIKY, OLEHUBAaTh pe3yibTaT. OOydaroniuecss MoJaydaroT HABBIKKM MPUOIMHKEHHBIX
BBIUMCJICHUM, BHIIIOJHEHUS AEUCTBUN C YMCIIaMU, 3allMCAaHHBIMU B CTaHJApTHOH dopme,
MCITOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKECHUIA.

ConepxarenpHass  JIMHUS  «YPAaBHEHHMsT W HEPABEHCTBA»  PEAIU3YETCS
Ha NPOTSHKEHUHU BCEro 0OOyYEHHsI Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, MOCKOJIbKY
B Ka)XXJOM pa3fesie IpOorpaMMmbl MNPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaromuecs OBJIaAEBalOT PA3IMUYHBIMU METOJIaMU PELIEHUS LIEbIX, PalliOHAIBHBIX,
UpPpaLMOHATBHBIX, TOKA3aTENIbHBIX, JIOrapu(PMUUYECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomyueHHble yMeHHs UCTIONb3YIOTCS IPH UCCIIEA0BaHUN (PYHKLIMIA
C NOMOIIBIO NPOW3BOJHOM, PEIICHWM NPHUKIAJHBIX 3aJad M 3aJad Ha HaxO0XKJEHUE
HaMOOJbIIMX M HAMMEHBIIMX 3HAaueHUW (QyHKuuu. JlaHHas copeprkaTeiabHas JTUHUS
BKJIFOYAET B ceOsl Takke (GOpMHUpPOBAHWE YMEHUM BBITIOJHATH PAcuéThl 1Mo (popmynam,
npeoOpa3oBaHus IEJbIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX
BBIPOKEHUM, a TaKKe BBIPAXECHHM, CoJepKallux cTerneHu u yorapudmel. braromaps
U3YYEHHUIO airedpandyeckoro Mmarepuana MpPOMCXOAMUT  JajbHeillee pa3BUTHE
QITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS] 00ydaronuxcsi, GOpMHUPYIOTCS HaBbIKU
JNEAYKTUBHBIX pPacCyXJeHUH, paboTbl C CHMBOJBHBIMU (hOpMaMu, NpPEICTaBICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BUJ/I€ PABEHCTB M HEPABEHCTB. AJreOpa npeajaraer
3 deKTUBHBIC UHCTPYMEHTHI JUI PELIEHUS MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKA HAYKH.

ConepxxarenpHo-MeToquYecKass JuHUA  «DPyHKOUMM U rpaduKku»  TECHO
NEeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4EeOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aaéT  TOCIENOBATENbHOCTh  M3Y4YeHUsT  Marepuasia. 3ydeHue  CTEmneHHOH,
MOKa3aTeJIbHOM, JOrapu@MUYEcCKOil U TPUTOHOMETPUUYECKUX (YHKLMMA, UX CBOWCTB U
rpauKoB, HCHOJB30BAHME (YHKIMI I peleHus 3aJad M3 JIPYyrux Y4eOHbIX
IPEIMETOB U PEAJIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTUUYECKUM aHAJIU30M, TaK U
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C pelleHueM ypaBHEHUH W HepaBeHCTB. IIpw 3TOM OoJblllOe BHMMAaHWE YyAETSETCS
(GOpMUPOBAHUIO YMEHHS BhIpaxatrh (OPMYyJIaMUA 3aBUCHMOCTH MEXKIY Pa3TMIHBIMU
BEJIMYMHAMU, WCCIIEIOBATh MOJydeHHbIC (QYHKIIUH, CTPOUTHh WX Tpaduku. Marepuai
COJICPKATEIHPHON JTMHUK HAIEJICH Ha Pa3BUTHEC YMEHHUN M HABBIKOB, MO3BOJISIOIINX
BbIpaXXaTh 3aBHCHUMOCTH MEXIYy BEIWYMHAMH B Pa3IUYHON (popMe: aHATUTHICCKOM,
rpaduyeckoii u cioBecHo|. Ero n3yuenune cmocoOCTBYET pa3BUTHIO aTOPUTMUAYECKOTO
MBIIIUICHHS, CTIOCOOHOCTH K 00OOIICHUIO M KOHKPETU3aIINH, UCIIOJIb30BAHHUIO aHAJIOTHH.
CopepxarenpHass nuHHA «Hadama wmaremMarwmyeckoro aHain3a» TO3BOJISET
CYIICCTBEHHO pPaCIIUPUTh KPYr KaKk MaTEeMaTHUeCKHX, TaK W MPHUKIAIHBIX 3a1ad,
JOCTYIHBIX O0YYalONIMMCS, Y KOTOPBIX MOSIBISICTCS BO3MOXHOCTh HCCJIENOBATH |
CTpOUTHh TpaduKu (YHKIUH, ONpenesiTh UX HauOONbIINE M HANMCHBIINE 3HAYCHMS,
BBIUUCIIATHh IUIOMIAAU (QUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporieccoB. CojepkarenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHUS
MaTEeMaTUYECKUX MOJEJIEH peaqbHbIX CUTyallud, HAXOXKJEHUS HAMIYYIlEero pPelIeHUs
B MPUKIAIHBIX, B TOM YHCIE COIMATbHO-IKOHOMUYECKUX, 3ajadaxX. 3HAKOMCTBO
C OCHOBaMHM MAaTEMaTHYE€CKOTO0 aHajih3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(GbOpMaNIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUSA, (HOPMUPOBAHUIO YMEHHM
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHUKE M HUCKYCCTBE.
OOyuaroiuecs y3HaIOT O BBIJAIOIIMXCS PE3yJIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS
MaTEeMAaTHUKH KaK HayKH, U UX aBTOpax.

ConepxkarenbHO-METOUYECKass JUHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM
MIOCBSAIIEHA 3JIEMEHTAaM TEOPHUU MHOXKECTB. TE0PETHKO-MHOXECTBEHHBIE MPEICTABICHUS
MPOHMU3BIBAIOT BECh KypC MIKOJIBHOM MAaTeMAaTHKH | TpeAyiaraloT HauOojee
YHUBEPCAIBHBIA S3bIK, OOBEAUHSIONINA BCE pa3/Ielibl MATEMATHKH W €€ MPUII0KCHUMH,
OHHM CBSI3BIBAIOT Pa3HbIC MaTEMaTHYCCKHE IUCIUIUIMHBI B eAuHOe menoe. Iloatomy
BaKHO JIaTh BO3MOKHOCTh 00yJaroneMycsi TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMECHHOM MaTeMaTHKHU M MCTIOJb30BaTh €T0 /IS BRIPAKCHHSI CBOMX MBICIICH.

B y4ueOHOM Kypce «Anrebpa u Hayasla MaTeMaTHIECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTEMAaTHUECKOTO0 MOJCITUPOBAHUS, KOTOPHIE MPU3BaHbI CHOPMUPOBATH
HABBIKM TIOCTPOCHMSI MOJICTICH pEalbHBIX CHTYaIldid, WCCICIOBAHMS JTHX MOJCICH
C TIOMOIIBIO afmapaTa ajreOpbl M MaTeMaTHYECKOTO aHalmW3a W HWHTEPIPETAIluU
MOJIYYCHHBIX PE3YNIbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIM W3 pa3/ieiioB
POrpaMMbI, TOCKOJBKY BeCh MaTepHall y4eOHOro Kypca HIMPOKO HMCIOIb3YETCS
JUISL pelieHus TPHUKIAAHBIX 3a7ad. [Ipu pemeHnn pealbHBIX MPAKTHYCCKUX 3a/1a4
oOyuJaroluecs: pa3BUBAIOT HAOIIOJATELHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
aOCTparupoBaThCs, MCIOJb30BaTh aHAJIOTHIO, 0000IMaTh W  KOHKPETH3WPOBATh
npobiemy. JlesaTenpbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIIATHBIX 3a]1a4
OpraHu3yeTcsi B MpoIecce M3YYCHHS BCEX TeM ydeOHOro kKypca «Aunrebpa u Hadaia
MaTEeMaTHYECKOTO aHATu3ay.

OO6iee 9ucio 4acoB, peKOMEHI0BAHHBIX JJISI M3YUEHHUs YyueOHOro Kypca «Anredpa
U Hayajla MaTeMaThueckoro aHanusza», — 170 gacoB: B 10 kimacce — 68 vacoB (2 vaca
B Henento), B 11 kiacce —102 yaca (3 yaca B HEEI0).
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COJEPKXAHUE OBYYEHMUA

10 KJIACC
Yuciaa v BbIYUCTCHUSA

Panmonaneupie ymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, MPOIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpALlMU C PallMOHAIBHBIMU
YuclIamMH, NpeoOpa3oOBaHMs YMCIOBBIX BbIpakeHUU. IIpumenenue aApoOeil U MpoLeHTOoB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a49 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U PEAIBHOU JKA3HMU.

JlelicTBUTENbHBIE  4YuMCla. PaluoHambHble W HPPALMOHAIBHBIC  YHCIIA.
ApudpmeTnueckue omnepauMM ¢ JCHCTBUTENbHBIMH  unciaamu. [lpubGnmxénHble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BIYMCICHHM.

Crenenb ¢ uensiM nokaszateneMm. CranpaptHas (opma 3anucu JAEMCTBUTEIBHOIO
yucna. Vcnonb3oBaHue mnoaxonaAmell (QopMbl  3amuCU  ACMCTBUTEIBHBIX UHCEN
JUISL PEIIEHUS ITPAKTUYECKNX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTypaabHOU cTeneHu. J{elcTBUs ¢ apu(pMETHUECKUMHU
KOPHSIMHU HaTypaJIbHOW CTETICHHU.

CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, APKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHBIE IPEOOPA30BaAHUSL.

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBAa. Meron
VUHTEPBAJIOB.

Pelenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHoMeTprUUECKNX ypaBHEHUM.
IIprMenenne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUUECKUX 3a/1a4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTel HAYKU U peajJbHOM KU3HU.

DOyHkuuu U rpapuxku

OyHKIMA, cnocoObl 3ananus pyHkuuu. I'paduk dynkuun. BzaumHo oOpatHbie
byHKIUY.

OOnactp ompeneneHuss U MHOXECTBO 3HadeHud ¢(ynkuuu. Hymun Qynkuuu.
[TpoMexyTkH 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKIINU.

Crenennas GyHKIUS C HATypaldbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. ColicTBa U rpauK KOPHS N-Oi CTEIIECHHU.

TpuronomeTpudeckasi OKpy>KHOCTb, ONIPEICTICHIE TPUTOHOMETPUUECKUX PYHKITHIA
YHICJIOBOIO apTyMEHTA.

Hauyasa maTeMaTH4eCcKOro aHaJu3a
ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUsl MOCIENOBATEILHOCTEH. MOHOTOHHEIE
MOCJIEIOBATEIILHOCTH.
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Apudmernueckass U TeoMeTpuyeckas mporpeccur. beckoHeyHo yObIBaroIas
reoMmerpudeckas mnporpeccus. CymMma O€CKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOU
nporpeccuu. opMyiia CIOKHBIX MPOIEHTOB. Mcroib30BaHUE POTPECCUU JITISl PEIICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXkecTBO, oOmnepanuu HaJl MHoXxecTBaMu. Jluarpammel  Diliepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO ammapara s ONUCAaHUS PEAbHBIX
MIPOLIECCOB U SIBJIICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yU4EOHBIX MTPEAMETOB.
Onpenenenue, TeopemMa, CIeICTBUE, 10KA3aTENbCTBO.

11 KJIIACC

Yucsia 1 BLIYUCIEHUS
HarypanbHble u nenblie uncna. [Ipu3Haku 1eIUMMOCTH LEJIbIX YUCET.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudm uucna. /lecaTuuHbie U HATYpaJIbHbBIC JIOTAPUDMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

[IpeoOpa3oBaHre  BBIpAXKEHHWI, COAEpXKAIIMX CTENEHH C  PAlUOHAIBHBIM
IIOKA3aTEIIEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JTMHEWHBIX ypaBHEHUU. PellleHWe NpUKIAIHBIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHU.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpyumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 1 3a7]a4 U3 pa3InyHbIX 00J1aCTEN HAYKU U PEAIbHON KU3HU.

DOyHkuuu U rpapuxku

Oynkrus. [lepuonuueckue ¢yHkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIIUH.
Makcumymbl 1 MUHUMYMBI (DyHKITMH. Hanbomnpliiee u HanMeHblliee 3HaUeHHe QyHKIIUN
Ha MPOMEKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[TokazaTenpHass u JorapudmMuyeckas (QYHKIIUU, HMX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadmkoB GYHKITHI T peIICHUs] YPaBHEHUN U TMHEWHBIX CUCTEM.

Hcnons3oBanne rpapukoB (QYHKIUN AJI  HMCCIEIOBAaHUS  MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT TMPHU PELIEHUWH 3a7ad U3 APYrHuX Yy4eOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Havaya MmaTeMaTH4eCKOI0 aHAJIN3A
HenpepoiBable QyHKIMu. MeTon HMHTEpBAJIOB I PEUICHUS HEPABEHCTB.
[IpousBognas pyHkuuu. 'eomeTpudeckuii 1 PU3NIECKUI CMBICIT TPOU3BOTHOM.
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[IpousBoaHble 3neMeHTapHBIX QyHKUMA. DopMynbl HAXOXKIAEHHUS TPOU3BOJHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[IpumeHeHnne MPOU3BOAHON K HCCIEIOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoskaenne HanboIbIero 1 HaMMEeHbUIEro 3HaYeHNs (PYHKIMY Ha OTPE3KE.

IIpuMeHeHne MPON3BOIHOM AJIs HAX0XKICHHSI HAWTYYIIETO PEIICHUS] B IPUKJIIAIHBIX
3aJ1a4ax, Ay OIpeIeIeHUs] CKOPOCTHU IPOLECca, 3alaHHOr0 GOPMYJIION W TPAPUKOM.

[lepBoobOpasnas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reoMmeTpuyeckuil 1 GpuU3n4ecKkuil cmpica. BeruncineHne uHTerpaia
o ¢popmyne Herorona—JleliOuuia.

ITPEAMETHBIE PE3YJIbTATDBI

K xoniry oOyuenus B 10 kiacce o0y4aroniuiicss MOJIy4YHUT CICTYIONINE MPEIMETHBIC
pE3yJIbTaThI:

YucJia v BbIYUCIEHUS

OTIEPUPOBATH MOHATHAMU: PAITMOHATBHOE U ICUCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS
U JIECATUYHAS P00k, IPOLICHTHI,

BBITIOJTHATh apu(METHUYCCKHUE ONepalliyd C PallMOHAIbHBIMA U JICMCTBUTEIBHBIMH
YUCJIaMH;

BBITIOJIHATH MPUOIMKEHHBIE BEIUUCIICHH S, UCTIOJIBb3YsI MPAaBUjIa OKPYTJICHUS, JeaTh
MIPUKHUAKY U OLICHKY PE3yJIbTaTa BHIYMCIICHUN;

OTIEpUPOBATh MOHATUSIMU: CTEMEHb C LIEJbIM IMOKa3aTesieM, cTaHjaapTHas dopma
3allUCH  JICMCTBUTEIBHOIO YHUCJIA, KOPEHb HATYpPaJbHOM CTENEHU, HCIOJIb30BATh
MOAXOJAILYI0 (POPMY 3aMUCH IEUCTBUTEIBHBIX YUCEN IS PEIISHUS TPAKTUUECKUX 3a1a4
Y MIPE/ICTABJICHUS JJAHHBIX;

ONEPUPOBATH TOHATUSIMU: CHUHYC, KOCHHYC M TaHI€HC NPOU3BOJIBHOIO YIJIa,
MCIIOJIB30BaTh 3aMKUCh IPOM3BOJBHOIO yIJIa uepe3 OOpaTHbIE TPUTOHOMETPUUYECKHUE

byHKIUY.

YpaBHeHHS U HEPAaBEHCTBA:

OIEPUPOBATh IOHATHUAMU: TOXKACCTBO, YPAaBHEHHME, HEPABEHCTBO, ILIEJIOE,
palMOHAIIBHOE, MPPALMOHAIBHOE YPAaBHEHHWE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BBITIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKCHUN H  pemiaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJTHATh  MPEOOpa30BaHUsl LEJbIX, PAIMOHAIBHBIX W  HUPPaldOHAIBHBIX
BBIPAKCHUN W PEIIaTh OCHOBHBIC THUIIBI LEJIBIX, PAMOHAIBHBIX U HUPPALMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB;

IPUMEHSATh YPAaBHEHUS M HEPABEHCTBA VISl PELICHHUS MATEMAaTUYECKUX 3a1ad U
3a/1a4y U3 Pa3aIuvHBIX 001acTe HAYKH U peaibHOU KU3HH,

MOJIEJIMPOBaTh peaibHbIe CUTYallUd Ha SI3bIKE aJireOpbl, COCTABIISITh BbIPAXKEHHUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEN0BATH ITOCTPOCHHBIE MOEIH
C MCIOJIb30BaHUEM ammapara ajareOphi.
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DOyHKUMU U TPaPUKH:

OTEpUPOBATh MOHATHAMH: (YHKIUS, CHOCOOBI 3amaHus (QyHKIMH, O0O0JIaCTh
OTIpe/IeTICHUS] U MHOKECTBO 3HaYCHUHN (yHKIUH, rpaduK QyHKIINH, B3aUMHO 0OpaTHBIC
dyHKImy;

OTIEpUPOBATH MOHATHUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMH, HYIH (YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

MCIOJIb30BaTh rpapuKu (PYHKIIUH 1JI pelIeHs YpaBHEHUI;

CTPOMTb M YWUTaTh TIpadUKU JIMHEHHON (QYHKIUM, KBaJpaTUYHOW (yHKIHUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM;

UCIIOJIb30BaTh rpapuKku GyHKIUHN I UCCIEA0BAaHUS IPOLECCOB U 3aBUCUMOCTEN
IpU PEIIEHUH 3a7ad U3 APYrux y4eOHBIX IPEIMETOB U PEaJbHOW KU3HU, BBIPAKATh
(dopMysiaMu 3aBUCUMOCTH MEXKAY BEIMUNHAMHU.

Hauaja MaTeMaTH4eCKOI0 aHAJIN3A:

OIIEpUpPOBaTh  IOHITHUIMMU: IIOCJIEZI0BATEIBHOCTD, apudmerndeckas "
reOMETpUYECKasi MPOTPECCUU;

OIEepUPOBAThH MOHATUSAMU: OECKOHEUHO yObIBaIOIasi TeOMETpUYECKasi IPOTrpeccHs,
CyMMa OECKOHEUHO yOBbIBAIOIIEH T€OMETPUUECKON TPOrPECCU;

3a/1aBaTh MOCJIEI0BATENBLHOCTH PA3IMYHBIMU CIIOCO0OAMU;

HCIIOJIb30BAaTh CBOMCTBA TMOCIEAOBATEIBHOCTEH M MPOrpecCUd Uil pPElICHUs
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPALIMU HAJI MHOKECTBAMU;
VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar s ONKWCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;
OIIEpUPOBATH MOHATUAMU: ONPEACICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIHCTBO.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyIHUT CIETYIOIINE MPEIMETHBIC
pe3yJbTaTHI:

YucJia v BbIYUCIEHUS

ONEPUPOBATH MOHSATUSIMHU: HATYPAIBHOE, LIEJIOE YUCIO, UCIOJIb30BaTh MPU3HAKU
JICJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIAa HAa MPOCTHIC MHOXUTEIU JJI PEIICHUS
3aJ1a4;

ONIEPUPOBATH MOHSATUEM: CTEIIEHB C PAIIMOHATIBHBIM MOKA3aTENIEM;

OTIepUPOBATh TOHATHUSMHU: JiorTapudM 4YHUCIa, JECATUYHBIE U HaTypalibHbIC
Jorapu@mel.

YpaBHeHUA ¥ HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW AJiA MpeoOpa3oBaHUs BBIPAKEHUH, ONMEPUpPOBATH
MIOHATUSAMU: II0KA3aTeJIbHOEC YPAaBHEHUE U HEPABEHCTBO, pPELIATh OCHOBHBIE THIIBI
[I0Ka3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBITNOJIHATH PE0Opa30BaHusl BIPAXKEHUMN, COJEPKALINX JIOTapu(pMbl, ONIEpUpOBAThH
MNOHSTUAMHU: JIOTapu(PMUYECKOE ypaBHEHUE U HEPABEHCTBO, pelIaTh OCHOBHBIC THUIIBI
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JorapupMUYECKUX YPABHEHUI U HEPABEHCTB;

HaXOJIUTh PEIEHUS MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUW W €€ pEIICHHE,
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PEUICHUS PAKTUYECKHUX 3a/aY;

HaXOJWTh PELICHUS NPOCTEUIINX CHCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB;

MOJEJIMPOBATh pEabHbIE CUTYALIMH Ha SI3bIKE areOpbl, COCTABJIATh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIM C UCIIOJIb30BAHUEM anmapara ajareOpsl.

DOyHKUMU U TPaPUKH:

ONEepUPOBATh MOHATUAMMU: MEpUOANYECcKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(YyHKUMH, TOYKHA DJKCTpeMyMa (YHKIHMH, HaAuOOJbIIEe W HAWMEHbIIEE 3HAYEHUS
(GYyHKIMHA HAa TPOMEXYTKE, MCIOJIb30BATh UX JJISl UCCIENOBAaHUS (DYHKIMH, 3aJaHHOU
rpadukom;

ONepUpoBaTh  MOHATUSAMH: TrpadUKH  [OKa3aTeNbHOW,  JIorapu(pMUUECcKOM
U TPUTOHOMETPUYECKUX (YHKLIMMA, M300pakaTb UX Ha KOOPAMHATHOW IJIOCKOCTH U
WCITI0JIB30BATh JJI PELICHUS] YPABHEHHUI U HEPABEHCTB;

M300pakaTb HAa KOOPAMHATHOM IUIOCKOCTH TpaUKy JMHEHHBIX YpaBHEHUH
Y MCIIOJIB30BaTh UX JUISl PEIIEHUS CUCTEMBI JINHEWHBIX YPaBHECHU;

UCTIONB30BaTh Tpaduku GYHKIMN ST UCCIIeI0BaHUs MPOIECCOB U 3aBUCUMOCTEHN
U3 JPYTUX Y4EOHBIX JUCLMILINH.

Hayana maTeMaTH4eCKOro aHaamu3a:

ONEpUPOBATh TMOHSATUSIMHU: HEINpepbiBHAs (DYyHKUMS, NPOU3BOAHAS (YHKIUH,
UCIOJIb30BaTh T€OMETPUUYECKU M (PU3NYECKUI CMBICI MPOU3BOJHON UIsl PEIICHUS
3aj1ad4;

HaxOJIUTh MPOU3BOJHBIE AIEMEHTAPHBIX (YHKLUMMA, BBIUUCIATH MPOU3BOJHBIC
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIHIA;

MCIIOJIb30BaTh MPOU3BOJHYIO [UJISl HCCIEAOBaHUS (PYHKIMHM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO TPauKOB;

WCIIOJB30BaTh  MPOM3BOJHYKO JUISI  HAXOXKICHMS  HAWJIY4dlEero  PpPEIICHUS
B IIPUKJIAJHBIX, B TOM YUCJIE COLNAIBbHO-3KOHOMHUYECKHX, 3a/1a4ax;

OTIepUPOBAThH MOHATUSAMU: IEPBOOOpa3Has U UHTErpaj, MOHUMATh T€OMETPUUECKUI
U (U3UYECKUI CMBICI UHTErpana;

HaXOJUTh TMEPBOOOpPA3HbIE HIEMEHTAPHBIX (YHKIMM, BBIYUCISATH HWHTErpal
no ¢popmyne Hptotona—JIelOnuna;

pemars MpUKIAAHBIE 3aJa4d, B TOM YHCIE COLHAIBHO-DKOHOMHYECKOIO H
(U3MYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.
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TEMATHUYECKOE INTAHUPOBAHUME

denepanbHas padboyas nporpamma | Matemaruka. 10—11 kinaccel (6a30BbIH YPOBEHB)

10 KJIACC
HaunmenoBanue paznena  [KonudecTtBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB oOyyJaronmxcs
MHOKecTBa palliOHAIbHBIX 14 MHOxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

)41 I[GﬁCTBHTCJIBHLIX YHUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUSA U
HCPABCHCTBA

HaJl MHOKECTBaMU. J{narpaMmsl
Diinepa—BeHHa.

PanmonaneHeie unciaa. OOBIKHOBEHHbIE
U JI€CATUYHBbIE 1POOU, MPOIIEHTHI,
OECKOHEYHbIE IEPUOIUYECKUE JPOOH.
Apudmerrnueckue onepaiuu

C pallMOHAIbHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCIOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOLICHTOB JIJIs1 PEIICHUS] IPUKIAIHBIX
3a7a4 U3 pa3JIMYHbIX OTPACIIEH 3HAHUHI
Y PEaAIbHOW KU3HM.

JlencTBUTENBHBIE YUCIIA.
PanmonansHbie 1 MppallMOHAJIBHBIE
gucna. ApupmeTnyeckre onepanun

C JCHUCTBUTENBHBIMHU YU CIIAMM.
[Tpubnn>kEHHBIE BEIYUCIICHNUS, IPABUIIA
OKpYTJICHHUSI, IPUKUJKA U OLICHKA
pe3yJbTaTa BEIYUCICHUM.

MHO>KECTBEHHBIN anmnapar

JUJISL OTIMUCAHUS XO/1a PEIICHUS
MaTeMaTUYECKUX 3aja4, a TAKKE
peabHBIX TPOIIECCOB U SIBJICHU,

MIPU PELICHUU 33/1a4 U3 APYTHUX
y4€OHBIX MPEMETOB.

OnepupoBarh NOHATUSIMU:
palMOHAIBHOE YUCII0, IEHCTBUTEIILHOE
YHUCJI0, OOBIKHOBEHHAs POOb,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosnaTs apudpmeTndeckue
oTiepaluy ¢ paroHaIbHbIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
pUOIMKEHHBIC BRIYUCIICHUS,
UCIIOJIb3YS IPaBUJIa OKPYTJICHUSI.
Jenars NPUKUAKY ¥ OLIEHKY
pe3ynbpTaTa BEIYMCICHUN.
OnepupoBaTh NOHATUSIMH:
TO/IECTBO, YpaBHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOX/IECTBEHHbBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBAa. MeTo/1 MHTEpBaJIOB.
Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

LIEJIO€ U PAallHOHAIIBHOE YPAaBHEHUE,
HEPaBEHCTBO.

BoInoJHATH Ipeodpa3oBaHus LETbIX
Y PallMOHAJIbHBIX BBIPAKCHUM.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
HMppalrOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palioOHaJIbHbIE
YPaBHEHHUS U HEPABEHCTBA

JUISL PELLICHUSI MaTEMATUYECKUX 3a/1a4
Y 337124 U3 Pa3IMYHbIX 00JacTel HAYKH
Y PEATbHOM KU3HU

®yukiuu u rpaduku. CTeneHb
C TIEJIBIM TTOKa3aTesieM

OyHKIMSA, CIOCOOBI 3a1aHus (QYHKITUH.
B3aumuo obpatubie ¢pynkiuu. ['paduk
(byHKITIH.

OO6nacTh onpenenaeHus 1 MHOXKECTBO
3HaueHui pynkuuu. Hynu pyHkuuu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA.
UéTHble 1 HEYETHBIC (DYHKITUH.
CreneHsb ¢ IeabIM ITOKa3aTelIeM.
CranpaptHas popma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Hcnonw3oBanue moaxoasiieit Gopmbl
3aMuCy JeHCTBUTEBHBIX YUCET

JUTSI pEeIIeHUs] TPAKTUYECKUX 3a/1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTth NOHATUSAMU: QYHKIIUS,
crocoO0bI 3a1aHus PYHKITUU, B3AUMHO
oOpaTHbIe PYHKITUHU, 001ACTh
OTIpe/IeNICHUs] © MHOXKECTBO 3HAUCHUN
byHkunu, rpa@uk GyHKIMH; YETHOCTh
¥ HEUETHOCTh (DYHKIINU, HYIH
(bYHKIIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BoIinosHATH Npeodpa3zoBaHus
CTETICHEH C IIeJIBIM MOKa3aTeeM.
Hcnonp30BaTh cTaHAAPTHYIO GOpMY
3alyCU ACUCTBUTEIBHOIO YHCIIA.
DopMyJIUPOBATH

U WJLJIIOCTPUPOBATH TpaduuecKu
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeIbIM TToKa3areneM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTETICHHOM (PYHKITHH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
MEXK1Yy BEJTUYNHAMMU.

HUcnoab3oBath H(poBbIe pecypchbl
JUTsl TOCTpoeHUsI TpadMKOB PYHKITUU

Y U3YYEHHUS UX CBOWCTB

ApudmeTnuecKuii KOpeHb
N—OM CTEIICHMU.
HNppanronanbHble YpaBHEHUS
Y HEPABEHCTBA

18

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOU cTeneHu. JlerncTBus

¢ apu(MeTUUECKUMH KOPHAMH N—OH
CTEIIEHHU.

Peuienne uppalmoHaibHbIX YpaBHEHU N
Y HEPABEHCTB.

CaoiicTBa u rpaduk KOpHs N-oif
CTENIEHU

DopMyIHPOBaATh, 32AIIUCHIBATH

B CUMBOJINYeCKOil popme

U WTIOCTPUPOBATH IPUMepaMu
CBOICTBA KOPHS N-O CTEIICHHU.
BoimosnsaThs npeoOpa3zoBaHus
MppalMOHAIbHBIX BEIPAKEHUN.
Pemiats OCHOBHBIE THIIBI
VMppalHOHAIBHBIX YPABHCHUH

Y HEPABEHCTB.

IIpuMeHATH 119 peleHus
Pa3JIMYHBIX 32124 HPPALMOHAJIbHBIE
YPAaBHEHMS U HEPABEHCTBA.
Crpoutb, yuTaTh rpaduK KOpHS N-0ii
CTEINEHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUH
Y U3YYECHHUS UX CBOWCTB
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DopMyJIbl TPUTOHOMETPHUH. 22 CuHyc, KOCHHYC ¥ TAHT'€HC YHCIIOBOTO OnepupoBaTh NOHATUAMU: CUHYC,
Tpuronomerpuieckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO
YpaBHECHUS Y APKTAaHT€HC YMCIIOBOIO apTyMEHTA. yria.
TpuronoMmerpuueckasi OKpyKHOCTb, HUcnogab3oBaTh 3anuch
ONPENEIICHUE TPUTOHOMETPUYECKHUX MPOU3BOJIBHOTO yTJia yepe3 0OpaTHbIE
(GyHKIUNA YUCIOBOTO apryMEeHTA. TPUTOHOMETPUUECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BoIinosHATH npeodpa3oBanus
dbopmynsl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUM. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUH
YpaBHEHUI
[locnenoBarenpHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBarhb NOHATHUAMU:

Y IPOrPECCUH

3a1aHuUs MTOCIEN0BATEBHOCTEN.
MOHOTOHHBIE IIOCJIEIOBATEIBHOCTH.
Apudmernueckast U reoMeTpuyecKas
nporpeccuu. beckoneuHo yObIBaromas
reOMETPUYECKAs IIPOTPECCHU.
CyMMa 0ecKOHEUHO yOBIBAIOIIEH
reOMETPUYECKOU IPOTrPECCUH.
dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnionp30BaHue NpoOrpeccun

JUISl PELIEHUS PEATIbHBIX 33134
IIPUKJIATHOTO XapakTepa

MOCJIE0BATEIBHOCTD,
apudmMeTHIeCcKasi 1 reoMeTpuuecKas
IpOTrpeccrur; 0ECKOHEUHO YOBIBAOIIIAS
reoMeTpUYecKasi Mporpeccus, Cymma
OeckoHeuHO yOBIBaroIen
r€OMETPUUECKOU MPOrPECCHH.
3agaBaTh I10CJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popMyIy CIT0KHBIX
MPOLEHTOB /JIA pelleHus 3a1a4

Y3 peaJbHOU MPAKTUKH

(C MCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnoab30BaTh CBOICTBA
MOCJIEA0BATEILHOCTEN U IPOTPECCHUI
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JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[loBTOpEeHnue, 0600IIeHNE, 3 OCHOBHBIE MOHATHA Kypca aJire0pbl IIpMeHATH OCHOBHBIE ITOHATHS Kypca
CUCTEMAaTHU3alMsl 3HAaHUM Y Ha4yaJl MaTeMaTUYECKOrO aHaJIn3a anreOphl ¥ Ha4all MAaTEMAaTUYECKOTO
10 xnacca, 00001IeHNE aHaJln3a JUIsl pelieHus 3aa4
U cUCTeMaTU3als 3HaHUN U3 PEAIBHOM JKNU3HU U IPYTHUX
IIKOJIbHBIX JUCLIHILINH
OBILIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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11 KJIACC
Hanmenosanue paznena  |KommuecTso OcCHOBHOE coJIep/KaHue OcCHOBHBIE BUJIBI ICSITEIBHOCTH
(Temel) Kypca 4acoB 00yJaromuxcs
CrerneHs ¢ pallMOHaJIbHBIM 12 CremneHb ¢ palioHaIbHBIM ®opMyJIMPOBATH, 3aAIUCHIBATH

IOKAa3aTEeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIEC YPaBHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTENIEHMU.
[IpeobpazoBaHue BhIpAKECHUH,
coJiepKallluX PalMOHAJIbHBIE CTEIEHU.
[loka3arenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[Toka3zaTenbHas pyHKIHS, €€ CBONCTBA
u rpadux

B CUMBOJINYeCKOil popme

1 WJIIOCTPUPOBATH PUMEPaMu
CBOWCTBA CTEIICHMU.

IIpuMeHATH CBOMCTBA CTENICHU

TSl TIpe0Opa30BaHUS BHIPAKEHUM.
DopMyIMPOBATH

Y WIIOCTPUPOBATH rpadpuyecku
CBOMCTBA MMOKa3aTEIbHOU (HYHKITUH.
Pemats OCHOBHBIC THIIBI
MOKA3aTeJIbHBIX YPAaBHEHUI

Y HEPABEHCTB.

Hcnoab3oBath nugpoBbie pecypehl
JUTsl TOCTpOeHUsI TpaduKOB (PYHKITUI
Y U3Y4YECHHS UX CBOMCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsiTuanbie
U HATypaJbHBIC JIOTApU(MBI.
[IpeobpazoBaHue BEIpaKEHUH,
COJIEpIKaIlUX JOTapU(MBbI.
Jlorapudmuueckre ypaBHEHHUS
Y HEPABEHCTBA.

D®opMyIHPOBATH, 3AIIUCHIBATH

B CUMBOJINYeCKO# popme

1 WLIIOCTPUPOBATH IPUMepPaMu
CBOICTBa JTorapudma.

BoinosHaTh mpeo0pa3oBaHus
BBIPKECHHIA, COJIEPIKAIINX JIOTAPUPMBI.
DopMyJTHPOBATH
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Jlorapudmuueckas pyHkius, e
CBOWCTBA U TpaduK

1 HWJUTIOCTPUPOBATH rpadpuueckun
CBOMCTBa Jorapu(PmMudecKoi (QyHKIIUH.
PemraTh OCHOBHBIE THITBI
JorapuMUUECKUX ypaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HUGpPOBbIE pecypchl
JUTSl TOCTpOEHUSI TpadUKOB (PYHKITUH
Y U3YYECHHS UX CBOMCTB.
3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHS

MaTeMaTUKu
Tpuronomerpuueckue Tpuronomerpuyeckue QyHKIUHU, UX OmnepupoBatsb
GyHKIIUU U UX TpaduKy. CBOMCTBA U TpauKH. NMOHSITHEM Mepruoandeckast QyHKITHs.
TpuroHomerprueckue [IpuMepbl TPUTOHOMETPUUECKUX CTpoutsb, aHAJIN3UPOBATD,
HEpaBEHCTBA HEPaBEHCTB cpaBHMBATBb rpaduxu

TPUTOHOMETPUYECKUX (PYHKIUH.
DopmyJIMpOBaTH

1 WJIIOCTPUPOBATH IPauuecKu
CBOMCTBA TPUTOHOMETPUYECKUX
GyHKIUH.

Pemars npocrenue
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku aist
pelIeHNs TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnonb3oBaTh HuGpoBbIE pecypchl
JUISL IOCTPOCHUS TpapuKOB PyHKIIMIH
Y U3YYCHHS UX CBOMCTB

[IpousBonnas. [Ipumenenue
IIPOU3BOJHOU

24

Henpepoiabie pyHkimu. Meroa

HHTCPBAJIOB IJI1 PCIICHHA HCPABCHCTB.

[IpousBoaHas GpyHKUHUU.
['eomerpuyeckuii u GpU3NUECKUI
CMBICJI ITPOU3BOIHOM.

[Ipon3BoIHBIE PTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKIIMA.
[IprMeHeHne MPON3BOAHON

K MCCJICIOBAaHUIO (PYyHKIIHIA

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxnenune HanOOoJIbIIIETO

Y HaMMEHBIIIET0 3HaYeHUs! (QYHKIUU
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUTSL HAXOXKIEHUS! HAUITYYIEero
pElIeHus B IPUKIIAIHBIX 3a7a4ax,
JUTS1 OIPEJETIEHUS] CKOPOCTH MPOLECCa,
3aJlaHHOTO (HhOPMYJION MK TpauKomM

OnepupoBaTthb NOHATUSAMM:
HernpepbiBHAS QYHKIINS; TPOU3BOIHAS
byHKIUY.

Hcnmonb30BaTh reOMETPUYECKUI

1 PU3HYECKUN CMBICI IPOU3BOTHOMN
JUISL pENICHUS 3a/1a4.

Haxoaurthb npon3BogHbIE
AJIEMEHTAPHBIX (YHKIUHN, BBIYUCIAATD
MIPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS,
4acTHOTO (PYyHKIUH.

Hcnonb30BaTh NPpOU3BOIHYIO

JUTSL iCClIeTOBaHUsT (DYHKIIUH

Ha MOHOTOHHOCTb U SKCTPEMYMBI,
NPUMEHSTH Pe3yJabTaThbl
HCCJIEAOBAHMS K IIOCTPOEHUIO
rpadukoB. [IpuMeHSATHL MPON3BOAHYIO
JUUISl HAXOKJICHUST HAUJTy4IlIeTro
pelIeHrs B IPUKIIAHBIX, B TOM YHCIIE
COIMATTbHO-I)KOHOMUYECKHX, 3a/1auax.
3HAKOMUTBHCS ¢ UCTOPUEN pa3BUTHUS
MaTeMaTUYECKOr0 aHaIn3a
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WHTerpan u ero npruMeHEeHUs 9 [TepBooOpaznas. Tabnuma OnepupoBarb NOHATHAMU:
epBOOOPA3HBIX. nepBooOpasHasi, UHTErpall.
WHTerpan, reoMeTpuyYECKUii Haxoauth nepBooOpasHbie
Y (PU3UYECKHUI CMBICT HHTErpaJa. AJIEMEHTAPHBIX QYHKIINI; BBIYHCIATH
Brruncnenue unterpaina o gopmyie UHTErpai no gpopmyie
Hrrorona—Jleitbnnia Herorona—JIeitbHuna.
3HAKOMUTBHCS C HCTOPUEH Pa3BUTHSA
MaTeMaTUYECKOr0 aHaJIN3a
Cucremsl ypaBHEHUI 12 CucreMsl JINHEWHBIX YPaBHEHUN. OnepupoBaTh NOHATHAMU: CCTEMA

Peienue npukiiagHbIx 3a1a4y

C IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIbHBIX, UPPALHOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTapu(PMUUECKUX
YPaBHEHUM U HEPABEHCTB.
Hcnonb3zoBanue rpapukoB GyHKIUN
JUISl PELICHUs] YPDABHEHUN U CUCTEM.
IIprumeHeHune ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKMX 3a4a4 U 3a1a4

U3 Pa3IMYHBIX 00sacTell HayKu

Y PEAIbHOM KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
HUcnonb30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM JJISI pEIICHUS
MPAKTUYECKUX 3a7a4.

Haxoauthb penmieHust IpOCTEUILINX
CHUCTEM U COBOKYITHOCTEMN
paLMOHAIBHBIX YPaBHEHUU

Y HEPABEHCTB.

Ucnoan3oBath rpaduku QyHKIUI
JUISL pELICHUS] YPABHEHHUM.
MopenaupoBaTh pealibHbIC CUTyalluu
Ha SI3bIKE aJIre€OpbI, COCTABIISATh
BBIPAKECHUS, YPABHECHUSI, HEPABCHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIeI0BATH OCTPOCHHBIE MOIeJIH
C UCIIOJIb30BAaHUEM arIapara aareOpsl
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HarypanbsHbie u nenble yncna

HaTypaJIBHBIC M O CJIBIC YHCJIa
B 3a1a4ax U3 peaHBHOﬁ KHN3HHU.
HpI/IBHaKI/I JCIINMOCTH I CJIBIX YHUCCII

OHepI/IpOBaTL MOHATUAMMU.
HaTypaJIbHOC YHCJIO, HCJIOC YHCIIO.
Hcnoan3oBarhb IIPHU3HAKU JCIIUMOCTHU
HCJIBIX YUCCII, PA3JIOKCHUC YN CJIa

Ha IIPOCTBIC MHOKHUTCIIN IJIA PCIHICHUA
3aaad

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIs 3HaHUH

18

OCHOBHBIE IMOHATHUS Kypca anreOphbl
Y HavaJl MAaTEMATUIECKOTO aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

Pemiats npuxkiagHbie 3a1aumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM )KU3HU C TOMONIBIO
OCHOBHBIX MOHATUH Kypca anreOpbl
Y Ha4aJl MaTeMaTHYECKOr0 aHaJIn3a.
Boi0upath onTuManbHble CIIOCOObI
BBIYMCIICHUM.

Hcnoab3oBaTh 1S pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (DYHKLIMIA

U rpauKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHASA PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHAS 3AIIMCKA

BaxxHoCThyu€OHOTO Kypca TEOMETpUM Ha YPOBHE CpEAHEro OOLIEro
o0Opa3oBaHusi OO0YCJIOBJIEHAa MPAKTUYECKOW 3HAYUMOCTBIO METAlpEAMETHBIX U
IPEIMETHBIX PE3YyJbTAaTOB OOYYEHHs] T€OMETPUM B HANPABICHUH JIMYHOCTHOTO
pa3BuTHs  oOydaromuxcs, (opMupoBaHUS (YHKIMOHAJIBHOW  MaTeMaTHYECKOM

I'PaMOTHOCTH, U3yYEHHUs JPYrUX y4eOHbIX AUCUMILIMH. PazButue y oOyuarommxcs
NPaBUIBHBIX MPEACTABICHUN O CYHIHOCTH M MPOUCXOXKIACHUH TI'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHHWU PEAJBHOITO0 W WJCAIBHOTO, XapakTepe OTpa)KeHUs
MAaTeMaTUYECKOW HAYKOM SIBJICHUM U MPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHN
B CUCTEME HayK U POJIM MAaT€MAaTHUYECKOr0 MOJEIUPOBAHUS B HAYYHOM MO3HAHUU U
B [IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS 00ydaroIuXcs, a
TaK)K€ Ka4YeCTB MBILUICHHS, HEOOXOAUMBIX JIJIS a/JallTallid B COBPEMEHHOM OOIIECTBE.
['eomeTpus sBIsETCSA OJHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHETO OOLIETO
o0pa3oBaHus, TaK KaK OO0ECHEeYMBAaET BO3MOXKHOCTh HM3YYEHHS KaK JIUCUUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe wMpbllUIeHHE, (HOPMUPYEMOE TMPU HU3YYEHUH OO0YyYarOIKUMHUCS
MNOHATUUHBIX OCHOB I'€OMETPUU U MOCTPOEHUU LEMOYKH JOTUYECKUX YTBEPKIACHUI
B XOJI€ PELICHNS T€OMETPUYECKUX 3a/1a4, yMEHHUE BBIJBUTaTh U OITPOBEPTaTh TMITOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O IIUKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre opueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JAESITeNbHOCTHM 4YesnoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLUAIBHOTO ObITHS, (pOopMa OTpakeHuUs
OKPYXaIOIEro MHUpa, YCIOBUE YCIEHIHOTO MO3HAHUSI U aKTUBHOTO NMpeoOpa3zoBaHus
neiictBuTenbHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU 00pazaMu OObEIUHSET
pazHple BHUJbI  Yy4eOHOM M  TPYIOBOW  JESATENBHOCTH, SBISETCS  OJHUM
13 NMpopEeCCHOHANBHO BAKHBIX KAYECTB, MOATOMY aKTyallbHa 3a1ada (POPMHUPOBAHUS
y 0oO0y4aroumxcs NMPOCTPAHCTBEHHOI'O MBIIIJICHUS KaK pPa3HOBUIHOCTU OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJIFOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HaITPaBJICHUSIM.

[enb ocBoeHust nmporpamMmsl yueOHOro Kypca «I'eomerpus» Ha 0a30BOM ypoBHE
oOyueHuss — o0O1ieoOpa3oBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHUE OOYYaIOIIMXCS
yepe3  oOecrieyeHHME  BO3MOXKHOCTHM  TNPUOOPETEHHS U HCIIOJIb30BAHMS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUN U JEHUCTBUM, CIIEUU(DPUUHBIX T€OMETPUH,
BO3MOKHOCTH YCHEIIHOTO MPOJOJKEHHUS OOpa3oBaHMs MO CIELHATBHOCTSAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[IpuopureTHbIMU  3aJayaMu  OCBOEHMsSI ydeOHoro kypca «['eomerpum»
Ha 0a3zoBoM ypoBHeE B 10—11 kiaccax sBastorcs:
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(opMupOBaHUE MPEICTABICHHUSI O FEOMETPUM KaK 4aCTU MUPOBOW KyJIbTYpPbI U
OCO3HAaHME €€ B3aMOCBSA3HU C OKPYXaIOLUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX M TEJlax BpallIeHUsS Kak
O BaXHEHMIIMX MATEMATHYECKUX MOJENAX, MO3BOJSIOLUIMX OIUCHIBaTh M HU3Yy4aTb
pa3HbIE SIBJICHUS OKPYKAIOIIEr0 MHUPA;

(GopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEXKax, MOJCISIX U B pPEaTbHOM
MHUpPE MHOTOTPAaHHUKU U TeJla BPALLECHUS;

OBJIAJICHME METOJAMU PEIICHUs 3aJad Ha IOCTPOCHHUS Ha H300paMeHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

(popmupoBanue YMEHMUS OIIEpUPOBATH OCHOBHBIMHU HOHATUAMHU
O MHOTOTPaHHHUKAaX U TEJIax BPALIEHUS U UX OCHOBHBIMU CBOICTBaMU;

OBJIQJICHUE AJIFOPUTMAMM PELIEHHUs] OCHOBHBIX THIOB 3aaad, (OpPMHUPOBAHUE
YMEHUSI MPOBOJAUTH HECIOXHBIE JIOKAa3aTEJIbHbIE PACCYXKIACHUS B XOJE PpELIEHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

pPa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEHW oOydaroumxcs,
[IO3HABATEJIbHOM  aKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH, KPUTHUYHOCTH
MBIILJIEHUS;

(dopmupoBaHre (PYHKIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU:
YMEHUE pPAclO3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHATHIM, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX XU3HEHHBIX CUTYalUSIX U MPU HU3YyYEHUU JPYTUX
y4eOHBIX  NIPEAMETOB, MPOSBJICHUS  3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
bopMyaMpoBaTh MX Ha S3bIKE N'€OMETPUHM MU CO3/1aBaTh I€OMETPHUECKHE MOJIEIH,
IPUMEHATH OCBOCHHBIM T€OMETPUYECKMH ammapar Juisi pEeHIeHUs] MPaKTHKO-
OPUEHTUPOBAHHBIX  3aJa4, HWHTEPHPETUPOBATH M  OLEHUBATh  IOJYYEHHBIE
pe3yJIbTaThl.

OTnMYUTENBbHON  OCOOEHHOCTBIO MPOrpaMMbl IO TE€OMETPUM  SBJISIETCSA
BKJIIOYEHHE B KypC CTEpPEOMETpUMM B Hauaje €ro M3y4eHHUs 3aJad, pelIaeMbIX
Ha YPOBHE WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJHPYET NPOTEKAHHWE HWHTYUTHUBHBIX IPOLIECCOB, MOTHUBUPYET
K JIbHEUIIIEMY U3YUYCHUIO IPEAMETA.

[Ipeanourenue OTAAETCS HATJSAIHO-KOHCTPYKTUBHOMY METOAY OOY4Y€HHUS, TO
€CTh TEOPETHUYECKUE 3HAHWS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH NPEIMETHO-
IIPAKTUYECKOM  JIEATENbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUMN
y oOydJaroumxcsi B Kypce CTEpPEOMETpPUU MPOBOAMUTCS 3a CUET pEIICHUs 3ajad
Ha CO3JaHUE NPOCTPAHCTBEHHBIX O00pa3oB MW 3aJady Ha ONEpUPOBAHUE
NPOCTPAaHCTBEHHbIMU  oOpazamu. Co3maHve o0pa3a MPOBOJUTCS C  ONOPOU
Ha HarJISIIHOCTh, @ ONIEPUPOBAHKE 00Pa30M — B YCJIOBUSX OTBJICUECHHUS OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO CO/ICPKAHUS.

OCHOBHBIMH  COZIEpXKATENbHBIMA JIMHUAMH y4eOHOro Kypca «l eomeTpusi»
B 10-11 «kmaccax sBiswoTcs: «MHororpanHukmn», «lIpsmble W TJIOCKOCTH
B IpocTpaHcTBe», «Tena BpaieHus», «BeKTOpsl 1 KOOPAMHATHI B MPOCTPAHCTBEN.
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dopmupoBaHUE JTIOTHUECKUX YMEHHM pacipeiesieTcsl He TOIBKO MO COAepKATSIIbHBIM
JMHUSM, HO | TI0 ToZ[aM OOy4YeHHsI Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJIbTaTaM
OCBOGHHUSI TIPOTPaMMBI TI0 TEOMETPHH, PACHPEACIEHHBIM TIO TOJaM OOYYCeHWS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 9YTOOBI OBIIaJICHUE T€OMETPUICCKIME TTOHATUSIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEAOBATEIBHO U MOCTYIATENbHO, C COOIIOICHIEM
MIPUHIINATIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
TeOMETPUUECKUX MPEACTABICHUI 00yJarOMUXCs, paciupsis U yriyomnsis e€, oOpasys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

OOmiee YMCIO 4YacoB, PEKOMEHIOBAaHHBIX I H3Y4YEHUsS Y4YEOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 4ac B HezeIO).

COAEPXAHUE OBYYEHUSA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MOCTPOECHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUN
U CJICACTBHUS U3 HUX.

B3anmHOe pacnosnoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEpECEKarolumecs,
IapajuleNIbHbIE U CKPEIIMBarONIMeECcs npsMble. [lapannenbHOCTh NPAMBIX U IIJIOCKOCTEN
B NPOCTPAHCTBE: MAPAJUIENbHBIE INPSAMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTh TPEX
MPSAMBIX, MAPaUICNIBHOCTh MPSIMOM M IUIOCKOCTH. YTJIBI C COHAIpPaBICHHBIMU
CTOPOHAMHM, YTOJ MEXKIy IMPSMBIMA B MPOCTpPaHCTBE. [lapannenbHOCTh MIIOCKOCTEN:
NapajyieJbHbIe IUIOCKOCTH, CBOMCTBA NapajuleibHbIX IUIockocTen. [Ipocrenmue
IPOCTPAHCTBEHHbIE (Urypbl Ha IJIOCKOCTU: TEeTpas’Ap, KyO, mapajuienenunen,
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTh TPAMOM M IUIOCKOCTH: MEPIEHAUKYJISIPHBIE MPSIMBIE
B IPOCTPAHCTBE, MPSIMbIE apAJUICIbHBIE U IEPIIEHANKYJISIPHBIE K INTIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH NPSIMOU M TUIOCKOCTH, TEOPEMA O MPSIMON HNEPIECHINKYISIPHON
IIJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YOI MEXKIY NPAMOU U IIJIOCKOCTBIO, IBYTPAHHbBIN
YTOJ1, INHEVHBIN yTroJl ABYTPaHHOrO yriia. [leprneHauKynsp u HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIHS (PUTYpPbI
Ha IUIOCKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEN: MPHU3HAK IMEPIEHANKYISIPHOCTH
JIBYX IJIOCKOCTEN. Teopema 0 TpEX mEPIECHAUKYISAPaAX.

MHoOrorpaHHuKu
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKHM, pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yrosbHas
npusMa, TpaHU W OCHOBAHMS TPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH IIpu3Msbl. [Tapannenenunesn, npsaMOyroabHbIN apalIeIeIuIIe]]
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U ero cBowcTsa. [Ilupamuna: n-yronpHas nupamuia, rpaHd 1 OCHOBAHHUE NMUPAMUBL,
OOKOBasi M MOJIHAsA MOBEPXHOCTh MHUPAMUJbI, NMPAaBUIIbHAA U yCE€UEHHAs NUpamMuja.
OneMeHThl MNpu3Mbl M nUpaMuibl. [IpaBuUibHbIE MHOTOTPAHHUKHU: TOHSTHE
MPAaBWJIBHOTO MHOTOIpaHHUKA, IpaBWIbHAsA IMpU3Ma W NpaBUJIbHAS NOUPaMUIA,
npaBuiIbHAs TPEYroJibHAs MUpPaAMUJA U NPAaBWIbHBIA TeTpadip, kyO. [Ipeacrasienue
O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTAXIP, JOAEKa’aAp U ukocarap. CeueHus npu3Mbl
U TIUPaMHU/IBL.

CummMeTpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU. DJIEMEHThl CHMMETPUU B MUPAMHUJIAX, MAPAJIIENCIUINECAAX, TPABUIbHBIX
MHOT'OTPAHHUKAX.

Brluucienue 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TIOBEPXHOCTH MPSAMOM MPHU3MBI, IUIOIIA]Ib
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMON mpu3Mebl. [Lnomaas 00koBoM
IIOBEPXHOCTH M IIOBEPXHOCTU IIPABWIBHOM IHpPaMHUIBI, TEOpEMa O IUIOIIAAH
yceu€HHOU nupamuibl. [Tonstue 00 00béMe. OOBEM NUPAMUIBI, IPU3MBI.

[logoOHpie Tena B mpoctpaHcTBE. COOTHOUIEHUS MEXAY IUIOHIAASIMU
NOBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KJIACC

Tesia Bpamenus

[umuaaprdeckas TOBEPXHOCTh, 00pa3yOIIKe TUIHHAPHICCKON MTOBEPXHOCTH,
OCh NUJIUHAPUYECKON TOBEpXHOCTH. L{umuHap: ocHOBaHUS ¥ OOKOBasi TIOBEPXHOCTD,
oOpazymoriasi ¥ 0Ch, IJIOIIAIb OOKOBOU M MOJHON MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW ToBepXHOCTH. KOoHyC: OCHOBaHMEe U BepilMHa, o0pa3yromias u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBaHUS U OOKOBAs IOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AWAMETp, IUIOMIAAbL TOBEPXHOCTH C(hephl.
B3auMHoe pacnonoxenue chepbl UM IIIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe,
10 hL ChEpHI.

N300paskenne e BpaleHus Ha MII0CKOCTH. Pa3BépTka nuiamHapa U KOHyca.

KoMOnHanuu Ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTPpaHHHK, OMUCAHHBIN
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAaHHUK, WJIH TEJIO BPaIlEHUS.

[Tonsarue 06 00BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Tei. Teopema 00 00béMe
MPSIMOYTOJILHOTO TIapaJijiesienunena u cineAcTBus u3 He€. O0BEM MMHIpa, KOHYyCa.
O0BEM mapa u wiomaab chepsl.

[Tonobnsie Tema B mnpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenust mwiMHApa (MapajyIeIbHO U MEPICHANKYISIPHO OCH), CEYEHUsI KOHYyca
(mapanmienbHOe OCHOBAHHIO U TIPOXOIAIIEE Yepe3 BEPIIUHY), CCUCHHUS apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH M B MpocTpaHcTBe. CII0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKkTopa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aga4, CBA3aHHBIX ¢ IPUMEHEHHEM
IIpaBWJI ACUCTBUM ¢ BeKTopamH. I IpsiMmoyrospHas cuctema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocreiimme 3agaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOPaAMHU.
CkaJsipHOE IIPOM3BEICHUE BEKTOPOB. BbIUMCIEHME YITIOB MEXAYy IpPSMBIMU H
IJI0CKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METOA IIPU PELIEHUU T'€OMETPUIECKUX 3a1a4.

ITPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 10 kJjacce oOydYaromuics TMOMYYUT CIEIYIONTUE
MIPEIMETHBIC PE3yJIbTATHI:

OTIepUPOBATh MOHATUSMHU: TOUKA, MPSMasi, TIIOCKOCTH;

OPUMEHSTh AKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HHUX IIPU PEIICHUU
TCOMETPUUYECKHX 3a]1a4;

OTIEpUPOBATH MOHATHSAMH: TAPAICITHPHOCTh M NMEPICHANKYIIPHOCTh MPSIMBIX H
IIOCKOCTEH;

KJaccu(UIMPOBATh B3aMMHOE  PACIOJIOKEHHE TPSIMBIX U IJIOCKOCTEH
B ITPOCTPAHCTBE;

OTEepUPOBAThH MOHSATUSMU: JBYTPAHHBIM YroJl, TPaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOTO YyTJIa, TMHEHHBIA yTOJI ABYTPAHHOTO YIJIa, TpaaycHas Mepa IBYTPaHHOTO
yIia;

OTICpUPOBATh TOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBIMYKIIBIH
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHABI MHOTOTPAaHHUKOB (MHpaMuaa, Mpu3Ma,
MPSIMOYTOJIbHBIN TapaJijIesienuIel, Kyo);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TTPABUILHBIC MHOTOTPAHHHUKH, TIPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TTaPAIJICIICTUIICIBI );

OTIEpUPOBAThH MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;

OOBSCHATH MPUHITUIIBI TOCTPOCHUSI CEUCHUM, UCTIONIb3YSI METO/T CJICNIOB;

CTPOUTH CEUYCHHS] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJHSATH (BHIHOCHBIC)
MJIOCKUE YEPTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BHUI CBEpXY, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HaXOXKJICHHE TCOMETPUUYSCKHX BEIIMYWH 10 00pas3iaM WM
QIrOpUTMaM, TIPUMEHSSI H3BECTHBIC aAHAJIUTHYECKHE METOABl TIPU  PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHX 3a7ad Ha BBIYMCIICHUE PACCTOSHUNM MEXIY ABYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, OT TOYKH JI0 TIJIOCKOCTH, MEKYy CKPEITUBAIOIINMUCS
IPSIMBIMH;

pemarh 3aJa4d Ha HaxXO0XKJICHWE T'€OMETPUUYCCKHUX BEIUYHMH IO 00pasmaMm WIIn
aITOpUTMaM, TIPUMEHSS UW3BECTHBIC AQHAIUTHYCCKUE METOAbI TMPH PEIICHUH
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CTaHIAPTHBIX ~ MATEMATUYECKUX  33Ja4 HA  BBIYMCICHUE  YIJOB  MEXKIY
CKPEIIMBAIOIMIUMUCS MPSMBIMU, MEXKIY MIPSMOU U INIOCKOCTBIO, MEXKAY INTIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB;

BBIYUCIIATh OOBEMBI W IUIONMIATM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupamMuza) ¢ npuMeHeHueM (HpopmyJsl, BEIYUCIATh COOTHOLIEHUSI MEXIY TJIOMIA MU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX MHOTOTPAHHUKOB;

ONEPUPOBATH MOHIATUAMU: CAMMETPUS B MPOCTPAHCTBE, UEHTP, OCh U INIOCKOCTH
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh,  NpPeoOpa3oBbIBATh M HUHTEPHPETUPOBATH  MH(OpMAaIUIO
O MPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX;

OPUMEHATh TeoMeTpudecKkue (PaxkThl JJI PEUICHUS CTEPEOMETPUUYECKUX 3azad,
IPEANOJIAaralouX HECKOJIBKO IIAaroB PEIICHUs, €ClIM YCIOBUSA MPUMEHEHUS 3aJaHbl
B IBHOU (popme;

MPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U 3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

IPUBOJUTH NIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MPUMEHATh TOJYyYEHHbIE 3HAHUS HAa NPAKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyalluM W TPUMEHSTh HM3YYCHHbIE IMOHATUS B MPOLECCEe IOUCKA PEIICHUS
MaTeMaTU4YecKu c(hpopMyIMpOBaHHON MPOOIEMBI, MOJIETUPOBATH peabHbIE CUTYalluU
Ha SA3BIKE T'€OMETPUHU, HCCIEAOBATH IOCTPOCHHBIE MOJEIM C HCHOJIb30BAHUEM
reOMETPUYECKUX TOHATUH M TEOpeM, ammapaTa ajreOphl, periarb MPaKTUYECKUe
3aJlayu, CBSA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIHUYHMH.

K koHiy o0y4yenust B 11 ki1acce oOyJaroniuiicss HayqYuTCs:

OTICpUPOBATh TOHATHUSAMH: IWJIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON TIOBEPXHOCTH, ITUIMHAP, KOHUYECKAass TTOBEPXHOCTh, 00pa3yroIne
KOHUYECKON TTOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTB;

pacrno3HaBaTh Teja BpameHus (MUIUHAp, KOHYC, cepa u map);

OOBSCHATH CIIOCOOBI TIOJIYICHHUS TEJI BPAIICHUS;

KJIAaCCU(PHIIMPOBATH B3aMMHOE PACIIOJIOKECHHUE C(Pephl U TUIOCKOCTH;

OTIEpUPOBATh TOHATHUSMH: MIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTAa, BBICOTA
CEerMEHTa, IIAPOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOD;

BBIYHCIIATh O0BEMBI | TLTOIIAINA TOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKUX
TEeJ C MPUMEHEeHUEeM (popmyIr;

OTIepUPOBAThH MOHATUSIMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMUCAHHBIN
okoJ10 cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHUK WJIHM TEJIO BPAIICHUS,

BBIUMCIISITh COOTHOIICHUS MEXAY IUIOMAAsIMH TOBEPXHOCTEH M 00BEMaMH
IMOJOOHBIX TEN;
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n300paxkarb H3ydaemble QUIYpbl OT PYKH M C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢buryp: BUx cBepXy, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJ BPAIICHUS;

U3BIIEKAaTh,  WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh  HHPOPMAIUIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepTeKax U
PUCYHKAX;

OIEpUPOBATH IMOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHATH JAEUCTBUSA CII0KEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB U YMHOXKECHMUS
BEKTOpA Ha YHCIIO, OOBSICHATh, KAKUMHU CBOMCTBAaMU OHU 00JIa1at0T;

NPUMEHSATH MPABUIIO NMAapaIIIEIICIIUIIEAA;

ONEepUpPOBaTh MOHATHAMU: JAEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIoOJ MEXKIY
BEKTOpPaMH, CKAJIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIC
BEKTODBI;

HaXOJUTb CyMMY BEKTOPOB M IPOM3BEICHUE BEKTOpA HA YMCIIO, YIOJl MEXAY
BEKTOpaMH, CKAJSIPHOE IIPOU3BEIECHUE, PACKIAAbIBATh BEKTOpP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/aBaTh IUIOCKOCTh YpPAaBHEHMEM B JIEKAPTOBOW CHUCTEME KOODPJIMHAT;

IPUMEHATh FT€OMETpUUECKUE (DAKTHI I PELICHUs CTEPEOMETPUUECKUX 3ajad,
MPEANOJIAralouX HECKOJbKO IIArOB PELICHUs, €CIU YCIOBUS MPUMEHEHHUS 3a7aHbl
B IBHOU (popme;

pemiaTh NPOCTEHIIME TEOMETPUYECKUE 3a/Jauyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/A;

pemaTs 3a7a4M Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U HAXOKIECHUE
reOMETPUYECKUX BEJIMYMH MO oOpa3laM WIH ajJropuTMaM, NPUMEHSsS W3BECTHbHIC
METO/Ibl TP PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKHX 3a]1ay;

NPUMEHATh  MPOCTEHIIMEe  MpPOrpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

OPUBOJUTH MIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

IIPUMEHATh TIOJYyYEHHbIE 3HAHUS HAa IPAKTHUKE: aHAIM3HPOBATH pEajbHbIE
CUTyalluM ¥ TPUMEHSITh HW3Y4YEHHBbIE TMOHATHUS B TIPOLIECCE TIOMCKA PEIIECHUs
MaTeMaTU4Yecku cPopMyIUPOBAHHON MPOOIEMBbI, MOACIUPOBATH PEAIbHbIE CUTYAIIUU
Ha A3BIKE TIEOMETPUH, HCCIEAOBATh ITOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOpbl, pelaTh MPaKTHYECKUE
3aJlauy, CBSA3aHHBIEC C HAXOXKIECHUEM T€OMETPUYECKUX BEJIMUYMH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaunmenoBanue paznena  [KonuyecTtBo OcHoBHOE coziep>KaHue OcHOBHBIE BU/IBI ICSITEIIBHOCTH
(TemnI) Kypca 9JacoB oOydJaronuxcs
BBeneHue B cTepeoMeTpHI0 10 OCHOBHBIE MIOHATHSI CTEPEOMETPUH: AKTYaJIu3upoBaTh (HaKThl 1 METOIbI

TOYKa, MPsAMasi, IOCKOCTh,
npoctpaHcTBo. [IpaBuina nzoopakenus
Ha PUCYHKaX: U300paKeHUs
TUTOCKOCTEH, MapaJiJIeIbHBIX MPSMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka.
[TonsTus: nepecekaromuecs
TIOCKOCTH, TIEPECEKAOIIHECS TIpsiMast
U TUTOCKOCTb.

3HaAKOMCTBO C MHOTOTpaHHUKAMH,
MU300paKeHNEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOCKITMOHHBIX
yeprexax. HadanbHble cBeACHUS

0 KyOe 1 mupamMuie, uX pa3BEPTKU

u Mozenu. CedeHns MHOTOTPaHHHUKOB.
ITonsTre 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUH: aKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

IJITAHUMETPHH, PEJICBAHTHBIE TEME.
IMonyuaTs npeacTaBaeHUs

O MPOCTPAHCTBEHHBIX (PUTYpaX,
pa3z0upaTh MpOCTEHIINE MpaBUiia
U300pakeHust 3TUX QUryp.
N300paxkaTh NpsMYIO U IIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOIpaHHUKH,
nupamuay, Kyo, Ha3bIBaTh UX
AJIEMEHTBI.

JejaTh pUCyHOK KyOa, MMpaMu/ibl,
HaXOJUTh OMKMOKN B HEBEPHBIX
HN300paKCHUSX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIE/IOB; UCIIOJ30BaTh
JUIS1 IOCTPOCHUS CEYEHUS METO/T
CJI€I0B, KPATKO 3aMUCHIBATH IIaru
MOCTPOEHUS CEUCHUSI.
Pacno3HaBaThb BUJI ceueHUS
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Y OTHOULICHUH, B KOTOPBIX CEYEHUE
JenuT pedpa KyOa, HaXOIUTh IJIOIIA b
CCUCHMUSI.

Hcnoan3oBath mogodue mpu
pElIeHUH 3a]1a4 Ha IOCTPOCHUE
CEUYECHU.

3HAKOMHUTBCS C aAKCHOMATHIECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMHU CTEPEOMETPUH

U CJICICTBHSIMH M3 HUX.
NnmocTpupoBaTh aKCHOMBI
PUCYHKaMHU U TIpUMEpamMu

U3 OKpY’Karolei 00CTaHOBKHU

[IpsiMbI€ 1 TIIIOCKOCTH

B ITPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmbIx
B [IPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuIeNIbHbIE U CKPEIUBAIOIINECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEU B IIPOCTPAHCTBE:
I1apajuIesIbHbIC MIPSAMbBIC

B IPOCTPAHCTBE; MMAPaJUIEIbHOCTh
TPEX MPSAMBIX; [apaUIEIbHOCTD
IIPSIMOM U IIJIOCKOCTH. Y TJIBI

C COHAIIPaBJICHHBIMU CTOPOHAMMU; YTOJI
MEXy IPSIMBIMU B IIPOCTPAHCTBE.

AKTYaJau3upoBaTh PaKThl © METOIbI
TUTAHUMETPHH, PEIIEBAHTHBIC TEME,
MPOBONUTH AHATOTHH.

IMepeyncasiTb BO3MOXKHBIE CIOCOOBI
PacmoI0XKEHHs IBYX MPSIMBIX

B IIPOCTPAHCTBE, MITIOCTPUPOBATH UX
Ha MpUMepax.

JlaBathb onpeneseHue
CKPEIIHBAIOIINXCSI IPSMBIX,
dbopmMyIHUpoBaTh MPU3HAK
CKPEIIMBAIOIINXCSI TPSMBIX

Y TIPUMEHSTH €T0 MPHU PEIICHUU
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[TapannenbHOCTh MIIOCKOCTEN:
IapajulesIbHbIE TUIOCKOCTH; CBOMCTBA
MapaJuIeNIbHBIX IJIOCKOCTEN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(buUrypsl Ha IJIOCKOCTH: TETPa’lp, KyO,
napajuleIeUIIe]; IOCTPOCHUE
CCYCHUN

3a/1ay.
Pacno3naBarthb npu3my, Ha3bIBaTh €€
AJIEMEHTBI.

CTpouTthb ceueHUs IPU3MBI

Ha FOTOBBIX YEPTEXKAX.
IlepeuncasiTb BO3MOKHBIE CITOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPSIMOU

Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTBHOM KU3HU.
JlaBaTh onpenesieHue
[apaJuIeIbHOCTH HPSIMOMN

Y IIJIOCKOCTH.

D®opMyJTHPOBATH IPU3HAK
MapajuIeIbHOCTH MTPSMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPIMOU
MEPECEUYEHUs IBYX MIIOCKOCTEM,
MPOXOJSAUIMX YEPE3 MapaslieIbHbIE
MpsIMBIE.

Pemiate npaktryeckue 3agauu

Ha MOCTPOCHUE CEUCHUU
MHOTOTPaHHUKA.

OO0BSCHATH CITydan B3aMMHOTO
PACTIONI0KEHUS TIIOCKOCTEN.

/laBaTh onpe/esieHre MapAIIIETbHbIX
IJIOCKOCTEW; MPUBOJIUTH IPUMEPBI
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U3 PEANIbHOM KU3HU U OKPYKaIOIIEeH
00CTaHOBKH, WJUTFOCTPUPYIOIITHE
[1apaJuIeIbBHOCTh TUIOCKOCTEMN.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA MapajuIeNIbHBIX INIOCKOCTEM
IIPU PELICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BSACHATD, UTO HA3bIBACTCA
MapAJIICITbHBIM TPOEKTUPOBAHUEM

Y KaK BBITIOJIHAETCA IPOCKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

N300paxkaTh B napajuieIbHON
MPOEKLINH Pa3IUYHbIC
reoMeTpUIECKHe (PUTYPHI.
MopaeaupoBarh peajabHbIe CUTyalluU
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
MMOCTPOCHHBIE MOJEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
TTOHSTHUH.

HUcnonb30BaTh py pelIeHUH 3a0a4
HA IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, IPU3HAKU

Y CBOICTBA MapalIeIbHbBIX TPSMbIX
Ha IJIOCKOCTH
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[lepneHIUKYISPHOCTD MPSAMBIX
U TUTOCKOCTEN

12

[lepnieHIUKyYISAPHOCTD IPSIMOU

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJijIebHbIC U IEPIICHINKYIISIPHBIC
K IIJIOCKOCTH, IPU3HAK
MIEPIIEHIUKYJIIPHOCTH MPSAMOU

U IIJIOCKOCTH, TeOpeMa O MPsIMOM
MIEPIIEHIUKYIJSIPHON INIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
paccTOsHUE OT TOYKH 10 IIOCKOCTH,
pPacCTOsIHUE OT MIPSAMOM [0 IUIOCKOCTH

AKTYaJau3upoBaTh PaKThl © METOIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

OO0bsACHATDH, KAKOI Yo Ha3bIBAETCSA
YTJIOM MEK1y NIEPECEKAIOIUMUCS
IPSIMBIMH, CKPEIIUBAIOLUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

/laBaTh onpejaeieHue
NEPIEHANKYJIIPHBIX MPSAMBIX

Y NIPAMOW, IEPIEHAUKYIIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel Mexny
CKpPEILMBAIOIIUMUCS NMPSIMBIMU B KyOe
U IUpaMUJIE.

IpuBoauTH NpUMeEPHI U3 PEATTBHON
KU3HU U OKpYXkaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
NEPHEHANKYIIIPHOCT HNPSIMBIX

B IIPOCTPAHCTBE

Y MIEPIIEHANKYISIPHOCTD MPSAMOU

K IUIOCKOCTH.

DopMyJaHPOBATH NPU3HAK
MEPIICHIUKYJIIPHOCTH MPSAMOU

Y TUIOCKOCTH, IIPUMEHSATH €r0 Ha
MIPaKTUKE: OOBSICHSTH
NEPIEeHIUKYIAPHOCTb pedpa Kyda

Y IMarOHaJId ero IpaHu, KOTopas ero
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HE COIEPKUT, HAXOUTD JJIMHY
JuaroHany Kyoa. BelucasTe BBICOTY
IIPAaBWJIBHOW TPEYTOJIBHOU

Y IIPaBUJILHOM YETHIPEX YT OJIbHON
MUpaMUJI 1o JJIHHaM peodep.

Pemiarb 3a1a4uu Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTHIO
IIPSAMOY U IIJIOCKOCTH,

C UCIIOJIb30BAaHUEM IIPU PELIEHUN
IUTAHUMETPUYECKUX (aKTOB

Y METOJOB.

OO0BACHATH, YTO HA3LIBAIOT
MIEPIICHINKYJIIPOM U HAKJIOHHOM

13 TOYKH K IUIOCKOCTH; TPOEKIUEN
HAKJIOHHOM Ha MI0CKOCTh. OOBSCHSATD,
YTO HA3BIBAECTCS PACCTOSIHUEM:

OT TOYKH J10 IIJIOCKOCTH; MEXKIY
MapAIUIENIbHBIMU IJIOCKOCTSMU; MEKTY
IIPSAMOM U NTapaJIICIIbHOUN €1
IIJIOCKOCTBIO; MEKY
CKPEILLMBAOIIUMUCS TPSIMBIMH.
Haxoaurb 3TH pacCTOSHUS B IIPOCTHIX
cilydasix B KyOe, mupamue, npusme.
MopenupoBaTh peIbHbIE CUTYAIlUU
Ha A3bIKE TEOMETPUU, UCCIEA0BATH
IIOCTPOEHHBIE MOJEIH

C HCIOJIb30BAHUEM I'€OMETPUUECKUX
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TTOHSTHM.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

Y T1bl MEXK Iy IPSMBIMA U
IIJIOCKOCTSIMU

10

VYTIu1bl B IPOCTPAHCTBE: YOI MEXAY
MIPSIMOU U IIJIOCKOCTBIO; IBYTPaHHBIN
YTOJI, JMHENHBIN YIOJI IByTPAaHHOTO
yTia.

IleprieHIMKYISAPHOCTD IUIOCKOCTEN:
MIPU3HAK NEPIEHAUKYIAPHOCTH JBYX
nockocTen. Teopema o TpEx
NEPIEHANKYIIPAX

AKTYaIu3upoBaTh (HaKThl © METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

/laBaThb onpeae/ieHue yria Mexay
MIPSAMOM U TIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPIEeHIUKYIIApax U 00paTHYIO K HEMl.
Haxoauthb yroy Mexay npsMou

Y INIOCKOCTBIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH 10 MPSIMOU

Ha IIJIOCKOCTH, UCITOJIb3YsI TEOPEMY

0 TpE€X nepneHauKyisapax. [IpoBoaurts
Ha YEPTEXKE NEPIEHAUKYIAP: U3 TOUKH
Ha NPSIMYIO; U3 TOYKH Ha INIOCKOCT.
JlaBaThb onpeeseHue ABYTPaHHOTO
yria u ero 31eMeHTOB. OOBSICHATh
PABEHCTBO BCEX JIMHEHHBIX YIJI0B
JIBYTPaHHOTO yTJIa.

Haxoauthb Ha yepTexe ABYrpaHHbBIN
yTOJI Ipy pedpe MUpaMUAbl, IPU3MBI,
MapajulesIeuIIea.
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JlaBaTh onpeaeseHue yriia MExXIy
IUIOCKOCTSIMHU.

/laBaTh onpenesieHue

1 GopMYyJIHUPOBATH MPU3HAK
B3aUMHO MEPHEHIUKYIISIPHBIX
IUIOCKOCTEH.

Haxoautsb yribl MEXAY MIIOCKOCTSIMHU
B KyOe U nmupamuze.

HNcnonb30BaTh py pelICHUH 3a7a4
OCHOBHBIE€ TEOPEMBI U METO,IbI
TJITAHUMETPUH.

MoaeanpoBarh peajabHble CUTyalluU
Ha SI3bIKE TEOMETPHUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MOHSITHH.

HNcnoab30BaTh pu pelIeHUH 3a7a4
Ha IMOCTPOCHUE CEUCHUH
COOTHOUIEHHUS B MPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHHKA,
BBIITYKJIbIE U HEBBIMYKJIBIC
MHOTOTPAHHUKHU; pPa3BEPTKA
MHOTOTPAaHHUKA.

[Ipu3ma: N-yrosbHas npusma; rpaHu

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPHH, PEJICBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHM.

JlaBathb onpeneseHue
IapajulesIenune a, pacno3HaBaTh €ro
BH/JIbI U U3y4aTb CBOMCTBA.
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Y OCHOBAaHMS PU3MBI; IpsMast
Y HAKJIOHHAs IPU3Mbl; OOKOBas

Y TIOJIHASI TIOBEPXHOCTh MIPU3MBIL.
[Tapannenenunen, IpAMOYTOJIbHbBIN
NapajulesIenUIe] ¥ €ro CBOMCTBA.
[Inpamupaa: N-yroyibHas NUpaMUIa,
I'PaHU U OCHOBAHUE MMUPAMHUJIBL;
OOKOBas U MOJHAs IOBEPXHOCTh
UpaMUablL; IPaBUIIbHAS U yCEUEHHAS
MApaMuUJa.

DJIEMEHTBI IPU3MBI U TUPAMU/IBI.
IIpaBuIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOIO
MHOTOI'PaHHHKA; TPaBUJIbHAS IIPU3Ma
Y IIpaBWJIbHAS MUPaMUA; IPABUIIbHAS
TpPEYrojbHas MUpaMUaa

U MPAaBWIbHBIN TETpas’ap; KyO.
IIpeacrasnenue o0 mpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTA3IP, JOAECKASIP
U UKOCAdIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX,
napasuiesienuneaax, NpaBUIbHbIX
MHOTOTPAHHUKAX.

JlaBaTh onpeeneHne nupaMuisbl,
pacno3HaBaTh BUJbI IUPAMU],
(hopmysupoBaTh CBOICTBA pEOED,
TpaHey Y BBICOTHI MPABUILHOU
MMAPAMHUJIBL.

Haxoauth miomanb IMoIHON

1 OOKOBOI MOBEPXHOCTHU MUPAMU/IBI.

JaBaTh onpenesieHre yCEUYEHHOM
MMUPAMU/IBI, HA3bIBATh €€ SJIEMEHTBHI.
DopMyJUPOBATH TEOPEMY

O IJIOIA I OOKOBOM MOBEPXHOCTHU
IIPAaBWJIBHOW YCEUEHHOW TUPAMU/IBI.
Pemiathb 3a1a4n Ha BBIUKMCIIEHNUE,
CBSI3aHHBIE C MUPAMHJIAMH, a TAKKE
3a71a4M HA IOCTPOCHUE CEUCHUM.
/laBaThb onpeae/ieHue IPU3MBIL,
pacno3HaBaThb BUbI IPU3M,
U300pakaTh IPU3MBI HA YEPTEKE.
Haxoaurs niomaas mojJIHoN Wik
OOKOBOIi TTOBEPXHOCTHU TIPU3MBI.
N3yuars cooTHOLIEHUS Dilnepa
JUTst yncia pédep, rpaHeit v BepIvH
MHOTOTPaHHUKA.

N3y4yats BUABI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX Ha3BAHUSA

Y KOJIMYECTBO IPAHEN.
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Brruucnenue 351emMeHTOB
MHOT'OTPAaHHHUKOB: pEOpa, TUaroHau,
yrbl. [1nomaas 60KoBOM MOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOM
IIPU3MBI, TUIOIIA (b OCHOBaHUM, TEOpEMA
0 OOKOBOI MOBEPXHOCTH MPSMOK
npusmbl. [lnomans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH
NpPaBWIBHOW MUPAMHUJIBI, TEOpPEMA

0 IJIOMIa 1 OOKOBOM OBEPXHOCTH
YCEUEHHOU NTUPaMUbI

H3yyarb cumMeTpuIo
MHOI'OTPaHHUKOB.

OO0BbACHATDH, KAKUEC TOUKHU
Ha3bIBAIOTCS] CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOM TOUYKH, IPSIMOM
WJIY TIJIOCKOCTH, YTO HA3BIBAIOT
LIEHTPOM, OCBIO WJIN INIOCKOCTHIO
CUMMETPUU QUTYPBHI.

HpuBoauTh NpuMepkbI
CUMMETPUYHBIX (PUTYD B ApPXUTEKTYPE,
TEXHHUKE, TPUPOJIE.

MoaempoBaTh peajibHbIE CUTYaLlUU
Ha SA3bIKE T€OMETPHUH, UCCIEA0BATh
ITOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
HNOHSITUN, UCTIOJB30BaTh MOJ00ME
MHOI'OTPaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToHasTrEe 00 00BEME. O0OBEM
TUPAMUIBI, TIPA3MBI

AKTYaJau3upoBaThb GaKThl U METOIbI
MJIAHUMETPUH, pEJIEBaHTHBIC TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI aHATIOTHIO

C U3MEPEHUEM IIIIOIIAIEN
MHOT'OYTOJIbHUKOB. ®OPMYJIUPOBATH
OCHOBHBIE CBOMCTBAa 00BEMOB.
HN3yuyarh, BHIBOAUTH (POPMY.JIbI
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00BEMa MPSIMOYTOJILHOTO
MapaJuIeIICUIEe1a, IPU3MBI

Y TIUPaMHU/IBL.

Bouruuciasitb 00bEM MPU3MBI

Y MIAPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHATH 00BEM TSI peIICHUS
CTEPEOMETPUYECKUX 33/1a4 U

JUISL HAXOXKIEHUSI TEOMETPUUECKUX
BEJINYHH.

MoaeaunpoBarb peajabHbIC CUTYyalluU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
IIOCTPOCHHBIE MOJEIU

C MCT0JIb30BAaHUEM F€OMETPUUECKHUX
TTOHATUI

[ToBTOpEHUE: CeueHus,
PACCTOSTHUS U YTJIbI

[TocTpoeHnue ceueHui

B MHOT'OTPaHHHMKE.

Brrunciienne paccTossHUN: MEXKITY
JNBYMs TOYKAMH, OT TOUKH JI0 PSMOW,
OT TOYKH JI0 IJIOCKOCTH; MEXKIY
CKPEILHBAOIIAMUCS ITPSIMBIMH.
Brrunciienve yrios: Mexay
CKPEILLUBAIOIIUMUCS TPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXITY
IJIOCKOCTSIMHU

CTpoutsb ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaThb onpeaejieHue pacCTOSTHUS
Mexay purypamu.

Haxoaurthb paccTosiHuE MEXITY
napajuIeIbHBIMU INTIOCKOCTAMH,
MEX/1y TUIOCKOCTBIO U MapalieIbHON
ey MPSIMOM, MEXKIY
CKPEIIHBAIOIINMUCS MTPSIMBIMHU.
CTponTh JTMHEHHBIN yroJ
JBYTPAHHOTO yTjia Ha YepTexe
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MHOTI'OI'paHHHKa 1 HAXOOUThb €TI0
BCJIIMYNHY.

HaXOHI/ITB YIJIBI MCKIOY INIOCKOCTAMHA
B MHOTI'OTpaHHHUKAX

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC

Hanmenosanwue paznena  [KonnaectBo OcHOBHOE coziep>KaHne OCHOBHBIE BUJIBI IEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Tena BpamieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JIMaMeTp; TUIOMIA b TOBEPXHOCTH
cdepsl. BzanMHoe pacrnionoxeHue
cdepbl U IIIOCKOCTH; KacaTeabHasl
IUIOCKOCTb K cpepe; MIoma s chepsl.
N3obpaxenue chepsl, mapa

Ha TUIOCKOCTH.

Ceuenus mapa

TJIAHUMETPHH, PEICBAHTHBIC TEME,
NMPOBOAUTH AHAIOTHH.

JlaBaThb onpeneenusi cepsl 1 mapa,
UX IIEHTpA, paanyca, TuaMeTpa.
Omnpeneasats chepy kak Gurypy
BpaICHUST OKPY>KHOCTH.
HccaenoBath B3anMHOE
pacrosioxkeHue chepbl U MI0CKOCTH,
IBYX c(ep, HIIICTPHPOBATH TO

Ha YepTekKax U PUCYHKaX.
@opmMyIHPOBATH OIIPE/ICIICHUE
KacaTeIbHOM IIIOCKOCTH K cdepe,
CBOMCTBO M IIPU3HAK KACATENBHOU
TIJIOCKOCTH.

3HAKOMUTBCS C T€0/IC3UNICCKUMU
JUHUSIMU Ha cepe
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[unuaapuyeckast MOBEPXHOCTD,
oOpa3yrolye HUIUHAPUYECKON
MOBEPXHOCTH, OCh LIWJIMHIPUYECKOM
noBepxHocTH. [{unmuHp: ocHOBaHUs
1 OOKOBasi MIOBEPXHOCTb,
oOpasyromias U oCh; IJIOMAaAb
OOKOBOI ¥ TIOJIHOM MOBEPXHOCTH.
N3o06paxkenue mumHapa

Ha IJTOCKOCTH. Pa3BépTka nuamuapa.

Cedenust nunuHapa (MIOCKOCTBIO,
napajuieIbHOM HIIH
NePIeHINKYIIPHONU OCH ITUITUHIPA)

OO0BACHATH, YTO HA3BIBAIOT
LUUJIMHIPOM, Ha3bIBATh €T0 AJIEMEHTBI.
N3y4arh, 00bICHATDH, KaK MTOJIYYUTh
UUAJMHIP TYyTEM BpaleHUs
MPSMOYTOJIbHHKA.

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUTS] BBIYMCIICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH HWJIUHAPA.

N3yuarp, pacnio3HaBaTh pa3BepTKy
HWIAH]IPA.

MN300paxkaTh HIWIMHID U €70 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCbh, MAPAJIICTBHON WU
MEPIIEHAUKYIISIPHON OCH.

Haxoauthb miiomaam 3TUX CCUSHUH.
MoaeaunpoBarh peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
MMOCTPOCHHBIE MOJEIN

C MCTO0JIb30BAHUEM I€OMETPUUECKHUX
TMOHSATHHI

Konunueckas noBepxHOCTb,
o0OpasyroIue KOHUIEeCKOH
MOBEPXHOCTH, OCh U BEpIINHA
KOHHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBaHueE 1 BeplInHA,
oOpa3yromas u 0Ch; TUIOMIATh

OO0BbsACHATH, KAKOE TEJIO HA3bIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3yuyaTh, 00bACHATD, KaK TOJIYYHUTh
KOHYC IIYTEM BpalleHus
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM Y IOJIHOM ITOBEPXHOCTH.
VYceuéHHbI KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUs U OOKOBast
ITOBEPXHOCTb.

N300pakeHne KOHyca Ha MIIOCKOCTH.

Pa3BépTka koHyca.

CeueHnns koHyca (IJIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO,

Y IUIOCKOCTBI0, TPOXOSIIEH
yepe3 BEPILNHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
TIOCKOCTBIO, MPOXOASIIEH YEPE3 OCh,
Y IUIOCKOCTBIO, IEPIICHAUKYIIIPHOU
K OCH.

HN3yuars, pacniozHaBaTh pa3BEPTKY
KOHYcCa.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
JUTS BBIYKCJICHHS TIOMAAH OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautsp miomagu CeUeHuH,
MPOXOJAIIUX YEPE3 BEPUINHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HA3hIBACTCS
YCEUYEHHBIM KOHYCOM.

HN3yuarth, 00bACHATH, KaK €10
MOJIYYUTh ITYTEM BpallCHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbIBoAMTH, NPUMEHATH POPMYITY
JUTS BEIYMCJICHUS TIJ10Ia I OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYCa

KoMmOuHammst Ten BpameHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBINA 0KOJIO chepsl; chepa,
BITMCAHHAs! B MHOIOTPAHHUK HJIH

B TEJIO BPAIIICHUS

AKTYaJaIu3upoBaTh (HaKThl 1 METOBI
TJIAHUMETPHH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHH.

Pemarts cTrepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C TEJIaMU BpallleHMUs,
MOCTPOEHUEM CEUEHUM TeJl BpalleHus,
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C KOMOMHAIIMSMU TEJl BPAILICHHS

Y MHOTOTPAHHUKOB Ha HAXOXKJICHUE
r€OMETPUYECKUX BEJIUYNH.
Hcnosb30BaTh pu peieHUN
CTEPEOMETPUYECKUX 3a/1a4
IJIAaHUMETpUUYECKHe (PaKThl 1 METOIBI
3a7a491 Ha BBIYHCICHHE

U JI0OKa3aTeJIbCTBO.

MopenupoBaTh peAIbHbIE CUTYAIlUN
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIU

C MCTOJIb30BAaHUEM F€OMETPUUECKHUX
MMOHSTUI

OO0BEMBI TEN

[Tonsitre 06 006EMe. OCHOBHBIC
CBOICTBA OOBEMOB TEII.

O0BEM nmIMHIpa, KOHYyCA.
O06bEM mapa u momaab chepbl

AKTYaJu3upoBaTh PakThl 1 METOIbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

BbIBOAMTH, HCI0JIB30BATH (POPMYJIBI
00BEMOB: TIPU3MBI, IUJIUH]IPA,
IIAPaMHJIBI, KOHYCA; yCEUEHHON
IMAPAMUJBI U YCEYEHHOTO KOHYCA.
PemaTh cTepeoMeTpruieckue 3a1auu,
CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB.
DopMyJIHPOBATH ONIPEACIICHUE
[1apOBOI'0 CETMEHTA, IIAPOBOIO CJIOA,
IapOBOI'0 CEKTOPA.
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I[pumeHnsTh GopmMyIbl
JUIs HaX0X1eHUs1 00BEMOB IIAPOBOTO
CErMEHTa, IIapOBOr0 CEKTOopa

[TogoOHBIE Tena B MPOCTPAHCTBE.
CooTHONIEHUS MEXKTY TUIOMIAISIMHU
MOBEPXHOCTEN, 00BEMaMU TOOOHBIX
TN

Pemath cTepeoMeTpUUECKUE 3a1a4H,
CBSI3aHHBIC C 00BEMOM IT1apa

U TUIOIIAAbI0 cephl.

MoaeaunpoBaTh peajabHble CUTyalluU
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIN

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
MMOHSITHH.

AKTYaJIu3upoBaTh (GaKThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pemarthb cTrepeoMeTpuuecKkue 3ajayu,
CBSI3aHHBIE C COOTHOIIICHHEM 00BEMOB
Y TTIOBEPXHOCTEMN MOAOOHBIX TEI

B IIPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha sI3bIKE€ TEOMETPHUH, UCCIIEAOBATh
MMOCTPOCHHBIE MOJICIIN

C UCIIOJIb30BaHNEM T€OMETPUUECKUX
MOHATUH

BekTopbl 1 KOOpIMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mmockoctu
U B npocTpaHcTse. ClioKeHne
Y BBIYUUTAHHUE BEKTOPOB. Y MHOKEHHE

AKTYaJaIu3upoBaTh (HaKThl 1 METOBI
MJIAaHUMETPUH, PEIIEeBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.
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BEKTOpa Ha uncio. Pasnoxenne
BEKTOPA IO TPEM HEKOMILTIAaHAPHBIM
BekTopam. IIpasuio
napajuleJIenunesa.

Pemenue 3aga4, CBSI3aHHBIX

C IPUMEHEHUEM ITPABUII IEUCTBUN

C BEKTOpaMH.

[IpssMoyroJibHAsi CUCTEMA KOOPIUHAT
B IIpocTpaHcTBe. KoopamHaTel
BekTopa. [Ipocreimue 3anaun

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOpamu. CKaisipHoe
IIPOU3BEICHUE BEKTOPOB.
Brruucienue yrioB My IpsIMbIMU
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUH T€OMETPUYECKUX 3a]1a4

OnepupoBaTh NOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
MapaJUIeICUIEa IPU CIIOKEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKaTh BEKTOP HA YUCJIO.
HN3y4yaThb OCHOBHBIE CBOMCTBA ATUX
oTeparui.

JdaBaThp ornpeiesieHre NpsiMOyrojabHON
CHUCTEMBbI KOOPJUHAT B TPOCTPAHCTBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €ro KOHIIOB.
BbiBOAUTDH, HCIIOJIB30BATH (POPMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKAMH.

BoipaxkaTrh CKaISIpHOE POU3BEICHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOpPAMHU, ABYMSI IPSIMBIMHU.
Haxoaurthb yroi Mexay npsiMon

Y TJIOCKOCTBIO0, YTOJI MEKY IByMSI
IIOCKOCTSIMU aHATUTHUYCCKUMU
METOJaMHU.

BriBoAUTDH, HCII0J1B30BATH GOPMYJTY
PacCTOSIHUS OT TOYKH J10 INIOCKOCTH
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[ToBTOpEHue, 00001IeHNE 7 OcHoBuble pUrypsl, paxTel, TeOpeMbl | Pemarths mpocTeiiiue 3agaun
Y CUCTeMaTHU3alHsI 3HaHU N Kypca IUIaHUMETPUH. 3a1auu Ha HAXO’KJICHHUE JIMH U yTJIOB
TUTAHUMETPUH U METOJIbI UX B T€OMETPUUYECKUX (PUTypax,
peleHus.. npuMeHaTs Teopemy [udaropa,
OcHoBHbIE (UTYPBL, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTEpEOMETpUH. 3aaaun HaxoauTsp miomiaib MHOTOyroJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEIICHUs] | KpyTa.
Pacno3naBath 11o/100HbIE PUTYDHI,
HAXOAUTHh OTHOILICHUS JIJTUH
Y IJIOIIAJIEH.
Hcnonb3oBaTh NIpu pelICHUN
CTEPEOMETPUUECKUX 3a7a4 (DaKThI
¥ METO/Ibl TUTAHUMETPHUU
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MHNOACHUTEJBHAS 3AIIMCKA

Y4ebuplli Kypc «BeposSTHOCTP W CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca ©0a30BOTO YpOBHS
OCHOBHOTO 0011ero oOpa3oBaHus. Y4eOHbIM Kypc mpeaHa3HaueH Mg (HOpPMUPOBAHUS
y 00y4aromuxcsi CTaTUCTUYECKON KyJIbTYpbl U TIOHUMAHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA JJI1 M3yUEHHUs CIy4alHbIX COOBITUN, BEJIUYUH U
npoueccoB. Ilpu wm3ydeHun yueOHOro Kypca 0OOramaroTcs MpeaCTaBICHUS
oOyyarommxcs 0 METoJax UCCIEA0BaHNs U3MEHYMBOIO MUPA, Pa3BUBACTCS TOHUMAHUE
3HaYUMOCTH W OOITHOCTH MaTEMaTHUYECKUX METOJOB TO3HAHHUS KaK HEOThEeMJIEMOMU
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS.

Copepxxanue yueOHOro Kypca HalpaBiIeHO Ha 3aKperyieHUe 3HAHUN, MOJTyYEHHBIX
OpU KM3YYEHMHM Kypca Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, U Ha pPa3BUTHE
MPEACTABICHUM O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY HUMH HAa BaKHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl W3 OKpyKaromero mupa. B pesymprate
y oOydarmomuxcsa JOJDKHO  chOpPMHUPOBAThCS — MPEACTaBICHHME O  HauOoliee
yIOTPEOUTENbHBIX U OOMIMX MATEMAaTUYECKUX MOJIENAX, UCIOIb3yEMbIX Ul OMUCAHUS
aHTPOINIOMETPUUECKUX U JIeMOTpapUueCKUX BEJIMUMH, TOTPEIIHOCTEN B pa3IMuHOro poja
U3MEPEHUSX, JJIMTEIBHOCTH  O€30TKa3HOW padOThl  TEXHWYECKHUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MTPOLIECCOB B OOIIECTBE.

B cooTBercTBMM ¢ YyKa3aHHBIMHM IEJIIMU B CTPYKType YydueOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JJIs1 YPOBHS CpeHEro oduiero oopazoBanus Ha 6a30BOM
YPOBHE BBIJCIICHBI CIIEAYIOIIME OCHOBHBIE CcoOJAepXkaTeibHble JHUHUM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CirydaliHble BETUUYUHBI U 3aKOH OOJIBIIMX YHCEID.

Baxnyio dYactb y4eOHOro Kypca 3aHMMaeT HW3Y4YEHHE TE€OMETPUUYECKOro MU
OMHOMHUANBHOTO pACIPENCTICHIN W 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTAMU —
MOKa3aTeTbHBIM U HOPMAJIbHBIM PacIpeIeICHUSMHU.

Copepxanne nuHuM «CiydailHble COOBITUSI M BEPOATHOCTH» CIIY)KHT OCHOBOM
Uit (OPMUPOBAaHUSL TMPEACTABICHUN O pacHpeleieHUd BEpPOSITHOCTEH MEXITy
3HAUCHUSAMH CIyYalHbIX BEJIIMYWH, a TakKe JTa JIMHUA HeoOxoauma Kak Oasza
JUISL U3yYEHUs 3aKOoHA OOJBIIMX yucesl — (yHAaAMEHTAIbHOrO 3aKOHA, JEHCTBYIOLIETO
B MPUPOJIE U OOIIECTBE U MMEIOUIEr0 MaTeMaThyeckyro (opmanuzanuio. CaM 3aKoH
OONBIIMX YHMCEN TMpeajaraeTcsi B O3HAKOMHUTEIbHOW (opMe ¢ MHUHHUMAJIbHBIM
UCIOJIb30BaHUEM MaTeMAaTUYECKOTO popMalin3Ma.

Tewmbl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIIYYaliHBIMU BEIWYUHAMH, AKIICHTUPYIOT
BHUMaHUE O0y4aronIuxcs Ha OMMCAHWW M M3YyYEHUU CIyYalHBIX SBICHUHA C MOMOIIBIO
HernpepbIiBHbIX  (yHKIMK. OCHOBHOE BHMMaHHUE YAENSETCS MOKa3aTeIbHOMY H
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HOPMAQJILHOMY  pacrlpeAeiiCHHsIM, TIPH OTOM MPEAINOJIaraeTcsi O03HAKOMHTEIBHOES
U3ydeHre MaTepuaia 0e3 JoKa3aTeNbCTB IPUMEHIEMBIX (PaKTOB.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX Ui HW3YYEHHs YYeOHOro Kypca
«BepostHOCTh M cratucTHKa» — 68 gacos: B 10 kimacce — 34 gaca (1 wac B Hezenmo),
B 11 knacce — 34 yaca (1 4ac B Hezemio).

COJEPXAHUE OBYYEHMUAA

10 KITACC

[IpencraBneHnre MAaHHBIX C TOMOLIbl0 Tabmun U guarpamm. Cpennee
apupmeTnyeckoe, MeiMaHa, HauOOoJIbIlIEe U HAUMEHbIIIEE 3HAUECHHUSI, pa3Max, JUCIEPCHS
Y CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Cny4aiiHble SKCHEPUMEHTHI (OMBITHI) U CIy4allHbIe COOBITHS. DJEMEHTapHbIE
coObITUs (McxO0Abl). BeposATHOCTH ciiydallHOro coObITHS. BAM30CTh YacTOTH U
BeposiITHOCTU CcOObITHH. Cily4ailHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITUI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Omnepanuu Hajg COOBITUSIMH: TIEpeceueHue, OObEeIUHEHHE, MPOTUBOIIOIOKHBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia clI0KEHUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo CiydalHOro
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecranoBku u ¢akropuan. Ywucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil cnydaiiHblii ONBIT (MCHBITAHWE), ycnex W Heynauda. He3aBucumeble
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITAHUM A0 MepBoro ycnexa. Cepusi He3aBUCUMBIX
ycnslTanui beprymm.

Crnyvaiinas BennunHa. Pacnipenenenue BepoaTHOCTeN. JJuarpamMma pacipenesieHusl.
[Tpumepsl pacnpesieiennii, B TOM YUCIIE, TEOMETPUIECKOE U ONHOMUATILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIyYaHBIX BEJIUYUH: MaTEeMaTUYECKOE OKUIAHWUE,
JUACTIEPCUs U CTaHAAPTHOE OTKIIOHEHUWE. [IpuMepbl NpUMEHEHUS MaTEeMAaTHYECKOTO
OKMJAHHs, B TOM YHCJIE B 3aJadyaxX M3 IIOBCEIHEBHOW >KM3HU. MareMaTtudeckoe
OXXHJaHUue OWHApPHOW ClydailHOM BeIWYMHBI. MaTemMaThueckoe OXHUJAHUE CYMMBbI
CIIy4YalHbIX BEJIMYMH. MareMaTu4eckoe OXKUIAAHUE U JUCIEPCUS T'€OMETPUUYECKOTO U
OMHOMMAJILHOTO pacrlpeieICHUH.

3akoH OOJBIIMX YUCEN U €r0 pojib B Hayke, IpUpoje U obuiecTBe. BriOOpOUHBIit
METOJ UCCIIEAOBAHUN.

[Ipumepsl  HenpepbIBHBIX  Clly4aWHbIX BelWuuH. IloHATHE O 1UIOTHOCTH
pacripenieneHus. 3anadd, NPUBOMASIIME K HOPMAaJIbHOMY pacnpenesieHnto. [loHsTue
O HOPMAJILHOM pacCIIpeeICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moayduT CaeayIOUIie NpeAMETHbIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJIUIIBI U JUATPAMMBI;

OTEpUPOBATh TMOHATUSIMU: CpeAHee apudmernyeckoe, MeAuaHa, HauOoJblIee,
HavMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YUCIIOBBIX TAHHBIX;

OTIEPUPOBATH MOHATUSAMU: CITyYalHBINA IKCIIEPUMEHT (OTBIT) U CIIy4yaifHOE COOBITHE,
AJIEMEHTAPHOE COOBITUE (PJIEMEHTAPHBIA HCXOJ) CIYy4allHOTO ONbITa, HAXOIUTh
BEPOSITHOCTU B OMNBITAX C PABHOBO3MOXKHBIMU CIyYaWHBIMU COOBITHSIMU, HAXOIUTh U
CPaBHUBATh BEPOSTHOCTH COOBITUI B U3yUYEHHBIX CITyYalHbIX 3KCIIEPUMEHTAX;

HaxoAUTh U (POPMyIUPOBATH COOBITHA: TEpeceueHre U OOBEIUHEHHUE JTaHHBIX
COOBITUH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY  COOBITHIO,  IOJIB30BaThCS
nuarpaMmMamu Jisiepa u GopMyJIon CIIOKEHUsI BEPOATHOCTEN MpU pellIeHU! 3a71ay;

ONEpUPOBaTh MOHATHUAMM: YCJIOBHas BEpPOSTHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C TMOMOILIBIO NpaBWiIa YMHOXEHHUS, C IOMOIIbIO JepeBa
CJIy4allHOTO OIIbITA;

MPUMEHSATh KOMOMHATOPHOE TMPaBUJIO YMHOXEHHS TIPU pEIICHUH 33]1ay;

ONEPUPOBATh TOHSATUSIMU: HUCIBITAHUE, HE3aBUCHUMbBIC UCIIBITAHUS, CEpUs
UCIIBITAaHUM, YCIIeX U HeyJauya, HaXOAUTh BEPOSITHOCTUA COOBITUN B CEPUN HE3aBUCUMBIX
UCIIBITAaHUM JI0 TIEPBOTO YCIieXa, HAXOAUTh BEPOSITHOCTU COOBITUI B CEPUU HCTIBITAHUN
bepnynnu;

ONEpPUPOBaTh MOHATUSIMU: CIy4dailHas BEJIWYHMHA, PACHpPEICICHUE BEPOSITHOCTEM,
yarpaMMa pacrpeaesieHus.

K koniry oOyuenus B 11 kiacce oOy4arouiuiicsl MOJIY4YHT CIETYIONINE MPEIMETHBIE
pE3yNbTaTHL:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMYUHBI 10 PACIIPEACIICHUIO WU
C IOMOUIBIO TUArpaMM;

ONepUpOBaTh MOHATUEM MATEMATHUYECKOTO O0XKUIAHMS, TPUBOJIUTH MPUMEPHI, KaKk
IIPUMEHSIETCS ~ MAaTeMAaTH4YEeCKOE  OKHUJIAHME  CIIy4YalHOM  BEJIWYMHBI  HAXOIUTH
MaTeMaTUYECKOE 0KUIAHNE 110 JAHHOMY PACIPEACIICHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCE;

MMETH MPEJCTABICHUE O HOPMAIIBHOM PacIpeIeIICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Haumenosanue paznena  |KommaectBo OcCHOBHOE coJIep/KaHue OcHOBHBIE BU/IBI IESITEIBHOCTH
(TemnI) Kypca 4JacoB o0ydJaronmxcs
[IpencraBieHye TaHHBIX 4 [IpencraBieHye JaHHBIX C TOMOLIBIO N3BaexkaTs nHGOpMALUIO U3 TAOIHIL
Y OIKCATEeIbHas CTAaTUCTHKA Tabnui u quarpamm. CpenHee U AMarpaMm, MCIoJab30BaTh TaOIHIIbI
apumerrnyeckoe, MearaHa, U AxarpaMMbl J1s1 TPEICTABICHUS
HanOoJIbIIEE U HAUMEHBLIEE CTaTUCTUYECKUX JAHHBIX.
3HAYEHUs, pa3Max, JUCIIEePCHs, Haxomuth onucartenbHbIe
CTaHAAPTHOE OTKJIOHEHHUE YHCIOBBIX XapaKTEPUCTUKU JAHHBIX.
HaOOpOB BouiaBUraThb, KpUTHKOBATH TMIOTE3bI
0 XapakTepe CIIy4allHOM U3MEHYUBOCTU
U onpeaessitomux e€ pakrTopax
CityyaliHbI€ OIIBITHI 3 City4aitHble SKCIEPUMEHTHI (OTIBITHI) BbiessiTe Ha IpUMePAaXx CIIy4alHbIC

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CIy4ailHbIe COOBITHSI.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTh ClTy4aifHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OITBITaX

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH.
[IpakTrueckas pabota

COOBITHS B OMMCAHHOM CITy4aiiHOM
OTIBITE.

D®opMyIMPOBaTh yCIOBUS IPOBEACHUS
CJIIy4alHOIO OIbITA.

HaxoanTb BEpOSITHOCTH COOBITUI

B ONBITAX C PABHOBO3MOKHBIMU
HCXOJIaMH.

MopaeaupoBaTh ONBITHI

C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU

58



HCXOJIaMH B XOJI€ MTPaKTUYCCKOMN
paboThI

Onepanuu HaJ COOBITUSIMU,
CJIOKCHHE BEPOSITHOCTEH

Omneparuu Ha COOBITUSMU:
nepecedycHue, 00beTMHEHIE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammel Dinepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath guarpaMmel DJidiepa

Y CJIOBECHOE ONMCAHNE COOBITUI

U1t GOPMYIIUPOBKHU U U300paKEHUS
00BEUHEHUS U TIEPECEUCHHUSI COOBITUI.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMYJIBI CII0KEHHS BEPOSATHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIIYHYAHOTO OTIBITA,
dbopmyIa noaHoMn
BEPOSITHOCTH

Y HE3aBUCUMOCTb COOBITUMN

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEU. [[epeBO CiydaitHOro
skcnepuMenTa. Gopmyiia MoJIHOU
BeposATHOCTU. HezaBucumblie coObITHS

Pemiath 3aga4m Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITUH, B TOM YUCIIE
YCJIOBHBIX C MIOMOIIIBIO IEpPEBA
CIIy4alHOTO OIIBITA.

OnpeneyasiTb HE3aBUCUMOCTh COOBITUI
1o hopMyJie U IO OpTraHU3alUH
CJIy4alHOI'O OIbITA

DN1eMEHTbl KOMOMHATOPUKU

KomOunaropHoe mpaBusio
yMHO)eHus. [ lepectanoBKM

u ¢akropuan. Yucio couetaHui.
Tpeyronsnuk Iackans. @opmyia
ounoma HeroToHa

Hcnouab30BaTh MPAaBUIIO YMHOXKEHUS
JUISL IEPEUNCIICHHST COOBITHIM

B CJIy4allHOM OIIBITE.

IMoab30oBaTbest hopmynoi

Y TpeyroJibHUKoM Ilackans

JUISL OTIPEIEIICHUs YUCIIa COYETaHUN

Cepuu nociie10BaTEIbHBIX
HCTIBITAHUIN

buHapHsbIii ciiydaiiHbIi ONBIT
(ucnpITaHuE), ycrex U Heyiava.
He3aBucumele ucnsitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTAEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHUA UCIIBITAHNE,
Cepus HE3aBUCUMBIX UCIBITAHUM.
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ycnexa. Cepusi He3aBUCUMBIX
WCIIBITaHUN bepryiun.
IIpakTnueckas pabora

C UCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0JINLL

IIpuBoaAUTH NPUMEPBI CEPpUH
HE3aBUCHUMBIX HCIIBITAHHM.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITUH B CEpUU
WCIIBITAHUM J10 TIEPBOTO yCIIeXa

Y B CEpUSX UCTIBITAHUN bepHyIun.
HN3yuaTth B X0/1€ NPAKTHYECKOM
PadoOTHI C UCIIOJIB30BAaHUEM
AIIEKTPOHHBIX TAOJIHI] BEPOSTHOCTHU
COOBITUI B CEPUSIX HE3aBUCHUMBIX
VCIIBITAHUIN

CrnyualiHble BEIMYUHBI
U pacrpeaeneHus

Crnydaiinasi BeIMYHHA.
Pacnipenenennie BepoATHOCTEN.
Juarpamma pacnpenenenus. Cymma

1 IIPOU3BCACHUC CJ'IY‘I&IZHBIX BCJINYHH.

[Ipumeps! pacnpenenenunii, B TOM
YUCJIE TEOMETPUUECKOE
U OMHOMHUAJIBHOE

OcBauBaTh NOHATHS: CITydalHAas
BEJIMUMHA, pacTIpeIeIICHHE, Ta0IuIa
pacnpeneneHus, rmarpamma
pacIpeeeHus.

IIpuBoauTh npuMepsI
pacnpeiesieHri, B TOM YUCIIe
TrCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuUBaTB pacrpeaeneHus
CIIy4alHbIX BEJINYNH

Haxoaurthb 3Ha4eHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘—IElfIHBIX BCJIMYHH.

CTpoutsb 1 pacno3HaBaThb
reOMETPUYECKOe U OMHOMHUATBLHOE
pacnpeenenue
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[ToBTOpEeHue, 06001IEeHNE, 3) OnucarenbHasi CTaATUCTHKA. IHoBTOPATH N3yUEHHOE
CHCTEMaTH3aIs 3HAHUH Crny4aitHble OTIBITHI U BEPOSTHOCTU 1 BbICTPAUBATh CUCTEMY 3HAHUU
CIy4alHBIX cOOBITUH. Oneparuu Hal
COOBITUSIMHU. DIEMEHTEI
KOMOMHATOPUKH, CEPHUU HE3aBUCHMBIX
UCHOBITAaHUU
OBILEE KOJIMYECTBO 34
YJACOB IT1O ITPOI'PAMME
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11 KJIACC

CIy4allHOW BEJTUYUHBI

MaTeMaTUYECKOTO OXKHUIaHUS
(cTpaxoBaHue, JIOTEpES).
MaremaTH4ecKkoe 0KUJaHUE CYMMBI
CIIy4alHbIX BEJIUYUH.
MaTtemMaTHdecKoe OKUJaHne
r€OMETPUYECKOr0 1 ONHOMHUAIIEHOTO
pacrpeeneHun

HaumenoBanue paznena  |KonumuectBo OcHOBHOE coziep>KaHne OcCHOBHBIE BU/IBI IESITEIBHOCTH
(Templ) Kypca 4acoB oO0yyJaronmxcs
MareMaTrnueckoe 0KUIaHNE 4 [Ipumeps! nprMeHeHus OcBauBaTh [NOHATHE MATEMATHYECKOTO

OKUJaHMUSL.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
MPUMEHEHUSI MAaTEMaTUYECKOTO
OKUJaHUs. BeIUuCIsITH
MaTEeMaTUYECKOE 0XKHIaHuE.
Hcnoab3oBaTh NOHITHE
MaTEeMaTUYECKOTr0 OKUJAHUS U €T
CBOICTBA NIPU pEUICHUU 3a/a4.
HaxoanTh 1o u3BeCTHBIM QopMysiam
MaTEeMaTHYECKOE 05KUJIaHUE CYMMBI
CIIyYalHbIX BEJIMYMH.

HaxoaunTsb 1o uzBecTHbIM (hopmynam
MaTE€MaTUYECKHUE OKUIAHUS CITydalHbIX
BEJIMYMH, UMEIOIINX TEOMETPUUYECKOE

1 OMHOMMAJILHOE pacIpeleIeHus
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Jucnepcns u cTanapTHOE
OTKJIOHEHHUE CITy4aliHON
BEJINYMHBI

Jlucniepcus U CTaHIapPTHOE
OTKJIOHEHHUe. Jlucnepcun
TrCOMETPUYICCKOTO M OMHOMHUAIBLHOTO
pacTpeeIeHuUS.

[TpakTrueckas pabora

C UCIIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJIALL

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJAapTHOE OTKJIOHEHHE CITy4YailHOM
BEJIMYMHEI.

Haxoautsb nucnepcuro

0 pacIpeiesICHUIO.

HaxoanTh 1o u3BeCTHBIM QopMysiam
JUCTIEPCUIO TEOMETPUUECKOTO

1 OMHOMHAJIBLHOTO PACTIPE/ICIICHHS,

B TOM YHCJIC B XOJI¢ TPAKTUICCKON
paboOTHI C UCTIOIB30BaHUEM
AJIIEKTPOHHBIX TAOJIHI]

3aK0H OOJIBIIINX YUCET

3akoH O0oJbIuX yKcesl. BeiOOpoyHbIii
METOJl UCCIIEAOBAHUMN.

[IpakTrueckas pabora

C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX
TaOJIAILL

3HAKOMHUTBCS C BLIOOPOYHBIM METOIOM
VCCJIEIOBAHMS COBOKYITHOCTH JAHHBIX.
N3yuatsb B X0/1€ NPaKTUUECKON pabOTHI
C MCTOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0IHL IPUMEHEHHE BEIOOPOUYHOTO
METOJIa UCCIIETOBAHMS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (pacrpeeeHus)

IIprmepsl HeNpPEPBIBHBIX CIIyYanHbIX
BeJIMYrH. OyHKIUSA ITIOTHOCTH
pacnpenenenus. PaBHomepHOe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaThb NOHATHUS: HEMIPEPHIBHAS
CllydaiiHasi BETMYMHA, HEPEPBIBHOE
pacripeneneHue, PyHKIHs MI0OTHOCTH
BEPOSITHOCTH.

IIpuBOAUTH TPUMEPHI HENPEPBHIBHBIX
CIIy4alHbIX BEJIMYHH.
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HaxoanTb BEpOSITHOCTH COOBITUI
110 JaHHOU (DYHKITUHU TUIOTHOCTH, B TOM
YU CJIE PABHOMEPHOTO PACHpeICIICHUS

HopmanwsHoe pacripenenenue 2 3ajauu, NpUBOASIINE K HOpMalbHOMY | OcBaMBaTh MOHATHUS: HOPMaJIbHOE
pacnpeneneHnio. OyHKIHS pacrpenesieHue.
IJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO BoiaeasiTh 110 ONIMCAaHUIO CITy4alHbIE
pacrpeneeHusl. BEJINYMHBI, PACIIPEACIIEHHBIC
[IpakTrueckas padora 110 HOPMAJIbHOMY 3aKOHY.
C CIIOJIb30BaHUEM DJIEKTPOHHBIX IIpuBoauTh NpuMepHI 337124,
TabJInIL MPUBOISIINX K HOPMAJIBHOMY
pactpenenenuro. Haxoaurs ynuciaoBbie
XapaKTEPUCTUKNA HOPMAJIbHOIO
pacrpenesneHus 1o U3BECTHBIM
dbopmymnam.
Pematnb 3a1a4n, CBI3aHHBIC
C IPUMEHEHUEM CBOKCTB HOPMaJIbHOIO
pacnpeneneHuid, B TOM YUCTIe
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII
[ToBTOpeHue, 006001IEHNE 19 IIpencrasiieHre JaHHBIX C IOMOILIBIO [ToBTOPATH U3YUEHHOE U BHICTPANBATh

U cUCTeMaTHu3alys 3HaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTUKA, OTIBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIYHCJICHHE BEPOSITHOCTEN COOBITHIA

CUCTEMY 3HAHUMU
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C IpuUMeHeHueEM popmy

U rpa)UuecKuX METOIOB
(koopauHaTHAas Tpsimasi, 1IEpeBo,
Jnuarpamma Junepa), ciiydyalHbie
BEJIMYMHBI U pacrpeieieHus,
MaTeMaTUYECKOe OKUJIaHnE
CIIy4ailHOW BEJTUYUHBI

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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