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MNOACHUTEJBHASA 3AIINCKA

Oo0wmas xapakrepucTuka yuye0Horo npeamera «MaremaTtuka»

Pabouass mporpamma mo ydeOHOMYy mnpenmery «MaremaTuka» 0a30BOTO
ypoBHsI i oOywatrommxcsi 10 —11 «kmaccoB paspaboTaHa Ha OCHOBE
denepasbHOr0 TOCYIApPCTBEHHOIO  00pa3oBaTEIbHOrO CTaHAApTa CPEOHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPENABABISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, W TPAJAMIMI POCCHUIICKOTO
oOpa3oBanus. Peanuzanusi mporpammbl OO€ClEYMBAET OBJAJCHUE KIFOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYAIOIINXCA.

B paboueil mporpamMmme yuyTeHbl Ujeu U nonoxeHus «KoHuenuuu pa3BUTHA
MaTeMaTnyeckoro odpasoBanusi B Poccuiickoit ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHUEM KOHUENIMHU, MaTeMaTH4eckoe 0O0pa3oBaHHME OJKHO, B YACTHOCTH,
MPENOCTABISATh KAKIOMY O0OYyYaromeMycsi BO3MOXHOCTh JOCTHXKEHHSI YPOBHS
MaTEeMaTUYECKUX 3HAHWM, HEOOXOIUMOTO ISl JajibHEUIIeH YCHEIIHONW U3HU B
obmectBe. IMeHHO Ha pelieHue 3TOM 3aJauu HaleneHa palodas mporpamma
0a30BOT0 YPOBHSI.

B snoxy uudpoBoit Tpanchopmairiu Bcex cep 4eIoBeYECKON NeSITETbHOCTH
HEBO3MOKHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTE€MaTUYeCKOM MOATOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIYKUT OIMOPHBIM
NpEeAMETOM [JIi U3YyYCHHUS CMEXHBIX IUCLMIUIMH, a B JKM3HH TIOCJE IIIKOJBI
peaabHON HEOOXOMMOCTBIO CTAHOBUTCS HEMIPEPhIBHOE 00pa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00111€00pa30BaTEIbHONW MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTU4ecKod. IJTO OOYCIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIO
CHEUATbHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTEMaTUKU: U
B cdepe PKOHOMUKH, U B OM3HECE, U B TEXHOJOTMUECKUX OO0JACTSAX, U JIaKe B
rymMaHuTapHbeix cdepax. TakuM oOpazoM, Kpyr oOy4aromuxcs, s KOTOPBIX
MaTeMaTUKa CTAHOBUTCSA 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTrueckass TOJE3HOCTh MaTEMaTUKH OO0yCIOBJIEHAa TeM, 4YTO €€
NpPEAMETOM  SBISIIOTCSA  (PyHIaMEHTal bHBIE  CTPYKTYphl  HAIlero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTEHIINX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIbITE, JO JOCTAaTOYHO CJOXHBIX,
HEOOXOIMMBIX JJIsl Pa3BUTHS HAYYHBIX U TEXHOJIOTUUECKUX HeH. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO TOHMMAHHUE NPHUHIIMIIOB YCTPOMCTBAa U
WCIIOJB30BAaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHEC W  HHTEpHpeTaIus

pa3HOOOpa3HOW COIMANIBHONW, HKOHOMHYECKOM, TMOIUTHYECKOW HH(pOpMaInu,
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Manos(p(eKTUBHA TOBCEJAHEBHAsl MpaKTUYecKas JeATeNbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH JKU3HU MPUXOJUTCS BBIMTOIHATH JOCTATOUYHO CJIOKHBIE PACUETHI
¥ COCTaBJIATH HECJIOKHbIE aJITOPUTMBI, HAXOAUTh HY>KHBIE (POPMYIIBI 1 IPUMEHSITD
UX, BIAQJETh MPAKTUYECKUMH TNPUEMAMH TEOMETPUYECKHX H3MEpPeHUH U
MOCTPOCHUHN, YNTaTh HH(OPMALIMIO, IPEICTABICHHYIO B BUAY TaOIUIl, TUarpaMMm U
rpauKoB, *KUTh B YCJOBHSIX HEOMNPEACIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapaKTep CIyYalHBIX COOBITHA.

OmHOBpEeMEHHO ¢ pacuiupeHueM cdep MNpUMEHEHHs MaTeMaTHKH B
COBPEMEHHOM 00111ecTBEe BC€ 0ojiee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKHI CTHIIb
MBILUICHUS, TPOSBISIONIMICA B ONpEACICHHBIX YMCTBEHHBIX HaBbIKax. B
npolecce M3Y4eHUST MaTEeMaTWKU B apceHan NPUEMOB M METOAOB MBIIIJICHUS
YelloBEKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HHAYKIUS W JEAYKIIHA,
0000IIEHHEe M KOHKPETH3allUs, aHalu3 M CUHTE3, KilacCupUKalUs U
cucreMaru3anus, abcTtparupoBanue W aHanorus. OOBEKTHI MaTEMaTHUECKUX
YMO3aKIIOYeHUH, TpaBUia WX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKUX IOCTPOEHUH, CHOCOOCTBYIOT BBIpAOOTKE yMEHHs (OpPMYJIHMPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYKJICHHUS, TEM CaMbIM pPa3BUBAIOT JIOIMYECKOE
MplllUIEHHE. Benymas poiib NpUHAIICKAT MaTreMaTUKE B (OPMUPOBAHUU
AITOPUTMUYECKONH KOMITOHEHTHI MBIIIJICHUS U BOCIIUTAaHUN YMEHHH JE€WCTBOBATH
10 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHMPOBATH

HOBbIE. B mpoiiecce perieHus 3a7ady — OCHOBHOM y4eOHOW NESITEIBHOCTH Ha
ypoKax MaTEeMaTHUKW — pa3BUBAIOTCS TBOpYECKas W NPHUKIAIHAS CTOPOHBI
MBIIUICHUSI.

OOyueHnue MareMatuke JAa€T BO3MOXKHOCTH Pa3BUBATh y YUalIUXCS TOYHYIO,
palMoHAIIbHYI0O W HMHPOPMATUBHYIO pe€Yb, yMEHHE OTOMpaTh Haubosee
MOIXO/ISIIIINE SI3bIKOBBIE, CHMBOJIMYECKUE, TpaUuECKUe CPENICTBA JIsI BRIPAKEHUS
CY)KIEHUI W HATJIATHOTO UX MPEICTaBICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OO0l KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
SBIIIETCSI  OOIee 3HAKOMCTBO C METOJaMHM TO3HAHUS JACHCTBUTEIBHOCTH,
MPEACTABICHUE O TPEIAMETe U METOJE MATEMaTUKH, €ro OTIHYUS OT METOJIOB
€CTECTBEHHBIX W TyMaHUTapHBIX HayK, 00 OCOOCHHOCTSAX TNPUMEHEHHUS
MaTeMaTUKH JJIs PEIICHUS HAay4YHBIX M TMPUKIATHBIX 3anad. Takum oOpazom,
MaTeMaTH4YecKoe 00pa3oBaHWE BHOCHUT CBOW BKiIaa B (opmupoBaHue oOmien
KyJbTYPhI YEJIOBEKA.

M3yyenne MaTeMaTHKH  CIIOCOOCTBYET  OCTETHYECKOMY  BOCITHUTAHHIO
YeJIOBeKa, TTOHMMAHHWIO KPAacOThl M M3SIIECCTBA MAaTEMAaTHYECKHX PACCyKICHUM,
BOCITPHUATHUIO TEOMETPUUIECKUX (HOPM, YCBOSCHUIO UJIEU CHUMMETPUH.



HEJIA N3YUYEHUSA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

[TpuopuretnpiMu nensiMu oO0yueHuss matematuke B 10—11 kjaccax Ha
0a30BOM YPOBHE SIBJISIOTCSI:

e hopMupOBaHWE TICHTPATBHBIX  MAaTEMATHYECKUX TIOHATHNA  (YHUCIIO,
BEIIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTb, (QYHKIHs),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTH4YeCKOTO
o0pa3oBaHMs 00YUaIOITNXCS;

® [IO/IBEJICHUE YYaIlMXCd Ha JOCTYIIHOM J/JII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIEr0 MHpA, MOHUMAaHUE MATEMaTUKHU Kak
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

® Da3BUTHE WHTEJUIEKTYallbHBIX W TBOPYECKUX CIOCOOHOCTEH yualuxcs,
MO3HABATEILHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpEca K U3YYECHUIO MaTEeMAaTHKU,

e popmupoBanue (PyHKIIMOHATLHOW MaTEMaTUYECKON IPAaMOTHOCTH: YMEHUS
pacro3HaBaTb MaT€MaTUYECKHE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalUsSX U
0Py W3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTUKU M CO3/aBaTh
MaTeMaTHYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM MaTEMAaTHUYECKUN ammapar st
pelIeHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPIPETUPOBATh U OILCHUBATH
MOJIyYEHHbBIE PE3YJIbTATHI.

OcHOBHBIC JTUHUU cojiepkaHus Kypca marematuku B 10—11kmaccax: «Yucna
U BBIUHCICHUS», «Anredpa» («Anredpandeckue BBIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Hauwanma ~ marematmyeckoro — aHammza»,  «l'eomeTrpusi»
(«['eomerpuueckue ¢Gurypsl M uX CBOWCTBa», «M3mMepeHHEe TreoMeTpuuecKux
BEIIUUMHY»), «BeposTHOCT, W cTaTUCTHKa». JlaHHBIE JIMHUU pPa3BUBAIOTCS
napajjiebHO, KaXAash B COOTBETCTBHUM C COOCTBEHHOH JIOTMKOW, OJHAKO HeE
HE3aBUCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKT€ W B3auMoAeucTBUHU. Kpome
3TOr0, WX OOBEAMHSET JIOTMYECKas COCTaBIJISIONIAs, TPAJUIMOHHO MpPUCYIIAs
MaTeMaTUKE U MPOHU3BIBAIOIIAs] BCE MAaTEMAaTHUUYECKUE KYpPChbl U COJIEpKATEIbHbIC
muauu. ChopmynupoBanHoe B DeepaabHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeaHero oOIero oOpa3oBaHUs TPEeOOBAHHE «BIIAJICHUE METOIAMHU
JIOKA3aTelIbCTB, aJrOpUTMaMHM pEIICHUs 3aJady; yMeHue (QOpMyIHpOBaThH
OTIpEeICJICHNs, aKCHOMBI U TEOPEMBbI, MPUMEHSATh UX, MPOBOAUTH JOKa3aTeIbHbIC
paccyXJieHus B XOJ€ peIIeHHUs] 3aJauy» OTHOCUTCS KO BCEM Kypcam, a
dbopMHpoOBaHUE TOTUYECKUX YMEHUH pacnpeesieTcs 0 BCeM rojgam oOy4eHHs Ha
YPOBHE cpeaHero o0I1iero oopa3oBaHus.



MECTO YUEBHOI'O ITIPEIMETA «<MATEMATHKA» B YYEBHOM IIJIAHE
B cootBerctBum ¢ denmepanbHbIM TOCYAapCTBEHHBIM OOpa30BaTEIHHBIM
CTaHJapPTOM CpeIHEro oliero o0pa3oBaHus MaTeMaTHKa SIBJISIETCS 00sA3aTEIbHBIM
MpeAMETOM Ha JIaHHOM YpOBHE oOpa3zoBanusi. Hactosieir pabodeil mporpaMmont
npeaycMaTpuBaeTcsa u3yuyeHue yueoHoro npeamMera «MaTemMaTuka» B paMmKax TpEX
y4eOHBIX KypcoB: «Alredpa U Hayasia MaTeMaTHYECKOTO aHanu3a», «I'eoMeTpus»,
«BepoatHocte U craructukay. DdopMupoBaHHME ~ JOTHYECKUX  YMEHUUH
OCYHIIECTBJISICTCS. HA TPOTSHKEHHWHM BCEX JIET OO0y4YeHUs B CTapuieil IKoJe,
a 3JIEMEHTHI JIOTMKHY BKJIFOYAIOTCS B COJICPKAHNE BCEX HA3BAHHBIX BBIIIC KYPCOB.
Y4eOnplii MmiaH Ha w3ydyeHne wmartematukun B 10—1lkmaccax oOTBOAMT
6 yueOHBIX YacoB B HENENIO B TEUEHHE KaXJIOro rojga ooOydenus, Bcero 408
y4eOHBIX YaCOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
IMPEAMETA «MATEMATHUKA»

OcBoenne yueOHOro mnpeaMera «MaremaTukay JODKHO 0OOecleurBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl CISAYIOMINX JIMUHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:
JIMUHOCTHBIE PE3YJIBbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO TIpeIMeTa
«MareMaTHuka» XapaKTepU3yITC:

['paxxaaHCKOE BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO TPAXKIAHCKOHN IMO3HUIIMKM 00YJarOmerocss Kak akTHBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUUCKOTO OOINEeCTBA, TNPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTpOTHYECKOE BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UIEHTUYHOCTH, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
AKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUSI:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  TOBEACHUS,



CBA3AHHOI'O C IMPAKTUYCCKHUM ITPUMCHCHUECM I[OCTI/I)KGHI/Iﬁ HAayYKH U OCATCIIbHOCTBIO
y‘{éHOI‘O; OCO3HAHHUEM JIMYHOT'O BKJIaJAa B IIOCTPOCHHUC YCTOﬁqHBOFO 6y,HYH_I€FO.
OCTETUYCCKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, peLIeHnH, pacCyXICHUN;

BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.
Pu3nIEeCcKOe BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MATEMAaTHYCCKHUE 3HAHUSA B
MHTEpecax 3J0pOBOTO U O6e30macHoro oopasa >KM3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JEATEIIbHOCTBIO.

TpynoBoe BoCcOUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOHS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEHW JKW3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 33/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTHYECKONH KYJIbTYPhbl, IOHHMMAaHUEM BIIHSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHOW M COLHAIBHOU
Cpelbl, OCO3HAHHEM TJOOAIBHOTO XapakTepa JKOJIOTHYECKUX IMPOoOJIeMm;
OpPUCHTALIMEM HA MPUMECHEHHE MATEMATUUYECKUX 3HAHWUW [UIS PEIICHUS 3aaad
B 00JIaCTH OKpYXKaloIIel cpelbl, IUIAHUPOBAHUS TIOCTYNMKOB U OIIEHKH HX
BO3MOYKHBIX MTOCIIEICTBUI [ OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOT'O NO3HAHHUS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YelIOBEUEeCKOW MesTENbHOCTH, JTAloB €&
pPa3sBUTUS W 3HAYUMOCTH JUIsl PA3BUTHUS LMBWIN3ALMHU; OBJIAJACHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJIVUBUIYAJIbHO U B TPYIIIE.
METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yJibTaThbl OCBOEHHUS MPOrpaMMbl ydeOHOro MpeameTa
«Marematuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU



NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Vhusepcanvhute no3nasameinbHule Oelicmaus, obecneuusaiom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memooo8  NO3HAHUSL ~ OKpYJCalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
UCCc1e008amenbCKux onepayutl, yMeHut pabomamsos ¢ ungopmayueti).
ba3oBbI€ JIOTHYECKHE ACUCTBUSA:

® BBISIBIATh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIYy MOHATUAMHU;  (QOpPMYIUPOBATH
OIIpe/IeNICHUS MTOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KJIACCU(UKALIUH,
OCHOBAHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

® BOCIIpUHUMATh, (HOPMYIHpOBaTH W  MPeoOPa3OBBIBATH  CY)KJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIBIAITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
IpOTUBOpEUHs B (paKTax, NaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUAX; MpEAiaraTh
KPUTEPHUH J1JIs1 BBISIBJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JleJlaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JECIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUU;

® TIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEPKIECHUM (MpsAMbIE M OT NPOTHUBHOIO), BBICTPAUBATH AapryMEHTALUIO,
IMPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBOJIBI;

e BBHIOMpPATH CHOCOO penieHus: y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BapMaHTOB  peUIeHMs, BbIOMpaTh Haumbojee MOAXOMAUIMM ¢ ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble Mccie0BaTeNnbCKUE IEHCTBUS:

® ICITOJTB30BaTh BOIPOCH KaK MCCIEAOBATEIIBCKUN WHCTPYMEHT ITO3HAHWS,
dbopMyIMpoBaTh  BOMPOCH,  (GUKCUPYIOUIUME  MPOTUBOpEUYHEe,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIINI0, MHCHHE,

® IIPOBOJIUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
WCCJICIOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHHSI, TPOIIECCA, BBISIBJICHUIO 3aBUCHMOCTEH MEXTY OOBCKTAMH, SBIICHUSIMH,
MPOIIECCAMH;

® CaMOCTOSITENIbHO (OPMYITHPOBAaTh OOOOIICHHSI U BBHIBOABI TIO PE3yJIbTaTaM
MPOBENEHHOTO  HAOJIONCHMSI, HCCIICIOBAaHUS, OICHHBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;



® [IPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE TIPOIECCA, a TaKKE BBIJIBUTATH
MIPEAIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.
Pabora ¢ nadopmanmeii:

® BBISBJIATH JeUIUTHI HHPOPMAIIH, JAaHHBIX, HECOOXOAMUMBIX JUIsl OTBETA Ha
BOIIPOC U IS PELLICHUS 3a/1a4u;

® BHIOMpATh  HMH(OpPMALMIO M3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHPOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM IMPEICTABICHHUS,

o CTpyKTypHpoBaTh MH(OPMALINIO, TPEJCTABIATh €€ B pa3NUYHbIX (opMax,
WLTIOCTPUPOBATH Tpauuecky;

® OLICHUBATh HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITEJIbHO
chOpMYIUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbLE oelicmaus, obecneuusaiom
CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVHAIOUIUXCSL.
OOmeHue:

® BOCIIPUHUMATH U (OPMYJIHUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBHUSMH
U IeIIMU OOIIEeHHS; SICHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

® B X0J1¢ 00CYKICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOU TEMHI,
npoOJieMbl, pelraeMoi 3ajayd, BBICKA3bIBaTh HJEH, HAIlleJEHHbIE Ha TIOHMCK
PEIIEHUS; COIMOCTABISTh CBOU CYXKICHUSA C CYXICHUSAMH APYTHX YYaCTHHKOB
nuanora, oOHapy>KWBaTh PAa3jIMYMe W CXOACTBO TO3UIMH; B KOpPpPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

® MIPEACTABIISITH PE3YAbTAThI PEIICHUS 3a/1a4H, SKCIICPUMEHTA, HCCIISOBaHUS,
MIPOCKTA; CaMOCTOSATEIIBHO BBIOMpaTh (opMaT BBICTYIUNICHHS ¢ Y4ETOM 3ajad
MPE3eHTAIIMA U OCOOCHHOCTEH ayIMTOPHH.

CoTpyIHHYECTBO:

® TOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaTbHOM
paboOThl TpW pemeHHd YYeOHBIX 3aJad; MPUHUMATH IIe1h COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU PabOThI, pacrpencisiTh
BUIIbI pabOT, JIOTOBApWBATHCI, OOCYXAaTh TMPOIECC W pe3yabTaT padOTHI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

® y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCYXIeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINIOJHATH CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHHBATh



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMU B3aUMOJECHUCTBUS.

3) Vhusepcanvhvie pezynamuenbvle oeticmaus, obecneuusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
CamoopraHuzanus:

® COCTaBJIATH IUTAH, aJTOPUTM PEIICHUS 3a/a4d, BEIOMPATH CITOCOO PEIICHHUS
c yu€TOM HWMCIOIIUXCS  PECYpcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHUPOBAaTh W KOPPEKTHUPOBATh BapHAHTHI DEIMICHUH C y4ETOM HOBOH
nHpopMaruu.

CaMOKOHTPOJIb:

® BJa/IcTh HAaBBIKAMHM  [IO3HABATEIbHOM  pe(pIeKCHU KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pEIIeHUs
MaTeMaTU4YeCKOM 3a]1a4H;

® [IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEILECHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX,
HaWJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yibTaTa LEIW U YCIOBUSAM, OOBICHATH
IIPUYHHBI TOCTUKEHUS WIA HEJOCTUKEHUS PE3yJIbTaTOB ACSATEIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
HPE/IMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOCHHS paboyell mporpaMMbl O MaTEMaTUKE

NpEACTaBICHbl MO TojgaM oOOy4YeHUss B paMKax OTHENbHBIX KypCOB B
COOTBETCTBYIOIIUX pa3jeiax HacTosien [ IporpamMel.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

ean n3yyenusi yaeOHOro Kypca

Kypc «Anrebpa u Hadajla MaTeMaTU4YECKOTO aHaju3ay SIBISETCS OJHUM M3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJbl, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O0O0ECIeYMBaeT WHCTPYMEHTAIbHYIO 0a3y JUIsi HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOoll CTOPOHBI, (OPMHUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluxcsl Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOPMATHKH, OOINECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax



JJAHHOTO Kypca y4allluecsi OBJAJEBAIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTH4YeCKOl opme.

Kypc anredpsl 1 Hayasl MaTEMaTUYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JIJIS
YCHEIIHOTO OBJAJCHUS] 3aKOHaAMU (PU3MKH, XUMUH, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOM JKU3HM, TO3BOJISET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IMU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIajeHUE
a0CTpPaKTHBIMM M JIOTMUYECKH CTPOTMMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBaE€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaJIOTUI0, (POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIIUIeHHE. B xo1e nzyyeHus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHaly3a B CTapuied IIKOJEe Yydalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIEJEH pealbHbIX CUTyallUd W HHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMATCA C  NOpUMEpaMUd  MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc o6nanaer 3HaYMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIM
peanusyercsl Kak depe3 y4eOHBIM Marepual, crocOOCTBYIOMIMN (POpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHS, TaK U uepe3 chneruduky y4eOHOU AesTeTbHOCTH,
TpeOyromen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOIOTKUTEIHLHON
KOHIICHTpAIIM BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbBINA Pe3yiIbTar.

B ocHoBe Mmeromuku o0Oy4deHus anrebpe M HavallaM MaTeMaTHYECKOTO
aHaJIKM3a JISKUT JAeATEIHbHOCTHBIN PUHIIUI 00yUYeHUS.

B ctpykType kypca «Anrebpa u Hadaia MaTeMaTUYECKOTO aHalin3a» MOKHO
BBIJICJIUTh  CJICYIOIIUE COJIEPKATEIbHO-METOAMYECKEe JuHuUM: «Yucma u
BbIUUCTEHUS», «DyHKIIMU U rpadukn», «YpaBHEHHS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa H  JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM HW3Y4alOTCsS Ha MPOTSHKEHUHM JBYX JIET
OoOy4eHHs B CTapIllel IIKOJIe, €CTECTBEHHO JOIOIHSIS JIPYT JAPyra M MOCTENEHHO
HACBIIAsCh HOBBIMU TEMaMH U pa3aeiaaMu. MOKHO C YBEPEHHOCTbIO CKa3aTh, YTO
JAHHBIM KypC SBJISETCS HMHTETPATUBHBIM, TIOCKOJBKY O0ObenuHAeT B cebe
coJiep KaHNe HECKOJbKUX MAaTEeMAaTHUYECKUX JUCIHILINH: anredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHallu3, TEOpUsS MHOXECTB U Jp. [lo Mepe Toro kak ywamiuecs
OBJaJICBAlOT BCE 0OoJjiee IIMPOKUM MaTEMaTUUYECKHUM ammapaTtoMm, y HHUX
nocjaeaoBaTeIbHO  (QOpMHUpPYETCSI U COBEPIIECHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJICNIb PEAJIbHOW CUTYallM, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Havalla MaTEMaTHYECKOTO aHalW3a», HJs PelIeHUs
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CaMOCTOSITENIFHO ~ C(OPMYJIIMPOBAHHOM MaTeMaTH4eCKOW 3aJaud, a 3aTeM
VMHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConeprkarenpbHO-MeTOANYECKasl JIMHU «Yucna W BBIYMCIICHHSD) 3aBEpIIACT
(opMHUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJie. B crapuield mkose oco00e BHUMAHHE YJIEISETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B CeOs
UCIIOJb30BAaHUE PA3NMYHBIX (OPM 3amuCH JACHCTBUTENBHOTO YHCTA, YMEHHUE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUSA C HHMM, JelaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyyaroniyecs: NOJYy4YarOT HAaBBIKM MPUONMKEHHBIX BBIYMCICHU,
BBIMIOJIHEHMSI JEHCTBUI C 4YHUCIIaM{, 3allMCAaHHBIMU B CTaHAapTHOW (dopme,
VICITOJIB30BAHUS MaTEMAaTHYECKNX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHST M HEPABEHCTBA» PEAIU3YETCA HA NPOTSLKEHUU BCETO
oOydeHHs] B CTaplIed IIKOJIe, IOCKOJIbKY B KaXIOM pa3feie MporpaMMbl
IIPENYCMOTPEHO pELICHUE COOTBETCTBYIOIIMX 3a4ad. Ydaluecs OBJIAAEBAIOT
Pa3IMYHBIMA METOJAMM PELICHUs UEbIX, PAlWOHAJIBHBIX, WPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHUs UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ NOMOUIbIO MPOU3BOJHON, PEIICHUU MPUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlanHas
collep>KaTellbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUUN
BBINIOJIHATh pacyéTel 1o (opmyaam, IpeoOpa3zoBaHUs LEbIX, PAlMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
abCTPakTHOTO MBILIUICHUS YdYalluxcsi, (OPMUPYIOTCS HAaBBIKM JEIYKTUBHBIX
paccyxaeHuid, pabOTbl €  CHUMBOJBHBIMH  (opMamMH,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTouueckass JUHUS «DyHKIMKM U TpapuKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
[IOCJIEI0OBATEIILHOCTD U3y4eHUs Marepuaia. N3yuenue CTEIIEHHOMU,
MOKa3aTeJIbHOM, JJOrapu(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN U1 peUIeHUs 3a7ad U3 JAPYTHX YUEOHBIX
MIPEAMETOB U PEATLHOM KU3HHU TECHO CBA3AHO KAK C MATEMATUYECKAM AHAIU30M,
TaKk W C pEHIeHHEeM ypaBHEHUN M HepaBeHCTB. llpu »TOM Oo0nblIOe BHHUMaHHE
ynensieTcs: (opMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY

pas3siINdYHbIMH  BCJIMYMHAMMU, HCCIICIOBATL ITOJTYYCHHBIC (1)YHKHI/II/I, CTPOUTb HX
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rpaduxu. MaTtepuan 3Tol cofepKaTeNbHON JTMHUYU HalleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOLIMX BBIpaXXaThb 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
pa3nuuHOi (opMme: aHaTUTHUYECKOM, rpaduyeckoi u ciioBecHo. Ero m3ydenue
CIIOCOOCTBYET ~Ppa3BUTHUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3AllMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxarenpHass JuHHS «Hadaima MareMaTHyecKkoro aHaiu3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W NPUKIAJHBIX 3a1ad,
JOCTYMHBIX O00YYaIOMIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTD MCCIIEIOBATh U
CTpOUTh Tpa@uKku (QYHKIUH, ompenensTh HX HaUOONbIIME W HAUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAn QUryp U oOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpEeHHUsI TporeccoB. JlaHHas coaep:KaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHUYECKUX MOJEJIEH pPEAIbHBIX CUTyaluu,
HaxO0JICHUS HAWIYYIIETO PEHIEHUs B IPUKIANHBIX, B TOM YHCIE COLHAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOrO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJIBLHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pacloO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJJAIOIINXCS pe3yJIbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

ConepxaTenpHO-MeTOANYECKas JTUHUSA «MHOXKECTBA U JOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
IIPEACTABIICHNS IPOHU3BIBAIOT BECH KypPC IIKOJBHOW MATEMATUKH WU IMPEIJIararor
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATHYECKUE NUCIUIUIMHBI B €IMHOE
nenoe. [IooToMy BakKHO AaTh BO3MOKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBII $I3bIK COBPEMEHHOM MAaTEMAaTHUKU M MCIOJIb30BAaTh €ro s
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa M Hadaja MAaTeMaTHYECKOrO aHAIW3a» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MAaTEMAaTHYECKOTO MOJEIUPOBAHUSA, KOTOPBIE IPHU3BAHBI
chopMHPOBATh HABBIKU MTOCTPOEHUSI MOJICNICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHUS
TUX MOJENIeH C MOMOIBI0 ammapara aiareOpbl U MaTeMaTHYECKOTO aHallu3a U
MHTEPIIPETALNUN MOTYYEHHBIX Pe3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
U3 Pa3Zeo0B IIPOTPaMMBI, IIOCKOJIBKY BECh MAaTEpUAJ Kypca IMPOKO MCIOJIb3YETCS
JUIS peUIeHusl MPUKIaaAHbIX 3aaa4. [Ipyu pemennn peaibHbIX MPAKTUYECKUX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJIB30BATh AHAIOTHIO, 0000OLIATh M KOHKPETH3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «AnrebOpa M Hayana

MaTCMAaTH4ICCKOI'O aHaJIn3a».
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHoMy maHy B 10—11 kiaccax u3ywaeTrcsi y4eOHBIH Kypce
«Anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKIIOYAET B ceOs
CIIEIyIOLIME OCHOBHBIE paslenbl cojaepkaHus: «Yucia © - BBIYUCICHUS,
«YpaBHeHHsT U HepaBeHCTBa», «®DyHkmuum u  rpadukm», «Hagama
MaTEMaTUYECKOro aHaan3a» U «MHOKECTBA U JIOTHKay.

B VYuebGHoMm muiane Ha u3ydyeHHe Kypca anreOpbl U Hadajdl MaTeMaTHYeCKOTO
aHanm3a oTBoaUTCS 3 y4ueOHBIX yaca B Hezemio B 10 kimacce m 3 yueOHBIX yaca B
Hexaento B 11 kiacce, Bcero 3a qBa roga ooyuenus — 204 y4eOHBIX daca.

ILnanupyemMble npeaMeTHbIE pe3y/JbTaThl 0CBOCHHE padoyeil MporpaMMel Kypcea (1o
roaamM o0y4yeHust)

OcBoenne ydyeOHOro Kypca «Anredbpa U Havyala MaTeMaTHYECKOTO aHAIU3a»
Ha YPOBHE CpPEJHEro o0IIero oOpa3oBaHUs JOJKHO OOCCIEeYHBATH JOCTHIKEHUE
CIICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

10 xmacc
Yucaa v BLIYUCJICHUSA

e OrnepupoBaTh NOHATHSMHU: pAlMOHAIBHOEC U JIEUCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOB, MPOIEHTHI.

e BrmonHATE  apudMeTHYECKHE  ONepalid ¢ palWOHAIBHBIMH U
NEHCTBUTEITLHBIMHU YHCIIAMH.

o BrinonHsITh TPUOIMKEHHBIE BEIYUCICHUS, UCTIONbB3YS MPaBUIa OKPYTICHUS,
JienaTh MPUKUAKY U OIIEHKY Pe3yJibTaTa BHIYUCICHHM.

e OrmepupoBaTh MOHATHSIMH: CTEIICHL C IICJIBIM TTOKa3aTelieM; CTaHIapTHas
dbopma 3ammcH JACHCTBUTEIBLHOTO YHCIA, KOPEHb HATYPAJbHOW CTEICHH,
UCITOJIB30BaTh TMOAXOMASIIYI0 (OopMy 3amucu JEHCTBUTEIBHBIX YHCENT IS
pEIICHNS MPAKTUYECKUX 3a7a49 U MPEJACTABICHUS IaHHBIX.

e OnepupoBaTh NOHATHUSIMU: CHHYC, KOCHHYC W TaHT€HC MPOU3BOJILHOTO yTJIa;
UCTIONB30BaTh  3alMCh  MPOW3BOJIBHOTO  yIyla  4Yepe3  oOpaTHbIC
TPUTOHOMETPHUUECKHE (PYHKITUH.
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YPaBHeHI/IH N HEPABCHCTBA

OnepupoBaTh NOHATHSAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE,
paluOHAIIBHOE, UPPALMOHATIBHOE ypaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BemonuaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUI U peliaTh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BoIonHATE MpeoOpa3oBaHMsl LENIbIX, PALMOHAIBHBIX U HPPAlUOHAIBHBIX
BBIDOKEHUM W pelaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsT U HEPABEHCTBA JUISI PEIICHHUS MaTEeMaTHYECKHX
3a/lay ¥ 337a4 U3 pa3InyHbIX 00JIaCTEl HAYKU U PEAIbHON KU3HU.
MopnenupoBaTh pealbHblE CHTyalldd Ha S3bIKE anre0pbl, COCTaBJISATh
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4H, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM alllapara aiareopsbl.

DOyHKUMH U TPaPUKH

OnepupoBath NOHATUAMU: (PYHKIHSI, CIOCOOBI 3aAaHusl (PYHKIMH, 001acTh
ONpEJEICHUs] M MHOXKECTBO 3HaueHUW GyHKIMM, rpaduk QyHKIUH,
B3aMMHO 0OpaTHBIC (PYHKITUH.

OnepupoBaTh TMOHATHUAMH: YETHOCTh W HEYETHOCTH (DYHKIIMH, HYJIU
GyHKIIUA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pellieHrs ypaBHEHUH.

CrtpouTth 1 unTaTh TpaduKu JIUHEHHONU (QYHKIINH, KBAAPATUYHON (PYHKIUH,
CTETICHHOH (DYHKIIHH C T[EJIBIM TTOKa3aTelIeM.

Hcnonw3oBath rTpaduku GyHKIUNA 18 MCCIAEAOBAHUS TMPOIIECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 3a/lady W3 APYTUX YYEOHBIX MPEIAMETOB U
peaqbHOM  KM3HU;  BBIpaXKaTh  (POPMYyJaMH  3aBUCUMOCTH  MEXKIY
BEITUYMHAMU.

Havaja MareMaTH4eCKOro aHaju3a

OnepupoBaTh MOHATHUSAMHU: TOCIIEOBATENbHOCTh, apupMeTHdecKas U
reOMEeTPUYECKasi IPOIPECCUM.
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OmnepupoBaTh TOHATUSAMU: OECKOHEUHO YOBIBAaIOIIas TeoMEeTpUYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEN reOMETPUUECKON IPOrPECCUH.
3aaBaTh NOCIEA0BATEIBHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOKMCTBA MOCIEA0BATEILHOCTEN U MTPOTPECCUI 1JIs pELICHUS
peanbHBIX 33]1a4 MPUKIIAJHOTO XapaKTepa.

MHo0KeCcTBA U JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, OTIEPALIMHU HaJ MHOKECTBAMH.
Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Juisi  ONUCAaHMS
peanbHBIX MPOLIECCOB U SIBJICHUH, MPU PEIICHUU 3aJa4 U3 JPYruX y4eOHbIX
PEIMETOB.

OnepupoBaTh  NOHATUSMU:  ONpENENECHUE,  Teopema,  CIEeACTBUE,
JI0Ka3aTeIbCTRO.

11 xiacc
Yucaa v BLIYUCJICHUSA

OnepupoBaTh TMOHATUAMH: HATypalbHOE, IIE€JI0€ YHCIO0; HCIOJIb30BaTh
MPU3HAKK JCIUMOCTH IIEJBIX YHCEJ, PA3JI0KEHHE 4YHUCiIa Ha TPOCTHIC
MHOYKHUTEIH JIS PEIICHUS 3a/1a4.

OnepupoBaTh MOHSATHEM: CTETICHD C PAIMOHAIBHBIM TTOKA3aTEIICM.
OnepupoBarh MOHATUSMU: JIOTapudM YHUCIA, JECATUYHBICE U HATypajbHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumensaTe CcBOWCTBa CTeMeHW JUig TpeoOpa3oBaHUsI  BBIPAKCHUM;
ONEPUPOBATH IOHATHUAMU: II0KA3aTEIbHOE YPABHEHHE W HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
BolnonHAT  1mpeoOpa3oBaHUs  BBIPAXKEHUH, COAEp)KAIIUX JIOrapuMsl;
OMEepUPOBaTh MOHATUSAMU: JOTapu(PMUUYECKOE YpaBHEHHUE M HEPABEHCTBO;
peraTh OCHOBHBIE THUIIBI JOTapU(MUYECKUX YPABHEHHI U HEPABEHCTB.
Haxoaute perienus mpocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.
OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUW U €€ PEILICHHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELICHUS NPAKTUYECKUX
3a1ad.

Haxonuts peuienus npocTenmmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.
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MonenvupoBaTh pealbHBIC CHTyalldd Ha S3bIKE anreOphl, COCTaBJISATh
BBIPAKCHUS, YPABHEHHUs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHUKO 3a/a4H,
HCCJIEI0BATh MOCTPOECHHBIE MOJIEIHU C UCTIOIB30BAHUEM allapara aiareopsol.

DyHKIUHN U TPAPUKH

OnepupoBarh NOHATUSAMU: NEpUOAMYECKAs  (PYHKIUS, HPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyma (pyHKIMH, HauOosbllee H
HaMMEHbIIIee 3HAYEHUS (PYHKUIMU HA MPOMEKYTKE; MCIOJIb30BaTh WX JJIS
UCCIIE0BaHMs PYHKINHU, 3aJaHHOU IpaduKoM.

OmneprpoBaTh MOHATHAMH: TpadUKU MMOKA3aTEIbHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (QYHKIUH; H300pakaTb HMX Ha KOOPAMHATHOU
IIJIOCKOCTH Y MCIIOJIB30BaTh VISl PEIICHUS YPABHEHU Y HEPABEHCTB.
N300paxaTh Ha KOOPAMHATHOW TUIOCKOCTU rpaKU JUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPAaBHECHUN.
Wcnonp3oBath rpaduku (QYHKIUN [ UCCIEIOBaHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayaja MmaTeMaTH4€CKOro aHAJIU3a

OnepupoBaTh NOHATUSAMU: HENPEPbIBHAS (DYHKLIHS; MPOU3BOAHAS (DYHKIIUY;
UCITIOJIb30BaTh T€OMETPUYECKUN M (PU3MYECKHI CMBICI MPOU3BOJHOM IS
peuieHus 3a1a4.

Haxoautb  NpoOM3BOAHBIE  AJIEMEHTApHbIX  (QYHKIHUM,  BBIYUCIATH
MPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh  MPOM3BOJHYIO  JUIsl  UCCleAOBaHMS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATHh PE3YyJbTaThl HCCIEAOBAHUS K
MOCTPOEHUIO IPAPHUKOB.

Hcrnonb30BaTh NMPOM3BOAHYIO JUISl HAaXOXKIACHWS HAWIYYIIErO pEIIEHUs B
NPUKJIAJHBIX, B TOM YUCJIE COLMAIbHO-9KOHOMUYECKUX, 3aa4ax.
OnepupoBaTh MOHATUSMHU: T[EepBOOOpa3Hasi W HMHTErpaj; MOHUMATh
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpalia.

Haxoauts nepBooOpa3Hbie 3J€MEHTAPHBIX (PYHKUMN; BBIYUCISATH WUHTErpal
no ¢popmyne HetoTona—JIelOnuna.

PemaTte npukiaaHeie 3a7a4d, B TOM YHCIE COLUATBHO-?KOHOMHUYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIN3a.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHmusi)

16



10 knace
Yucaa v BIYMCICHUSA

Panmonaneupie umncna. OOBIKHOBEHHBIE U JECATHYHBIE JpOOHM, MPOICHTHI,
OeCKOHEYHBIE  MepHoauYeckre  ApoOu.  ApupMeTHUEeCKHe  OIlepaluu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OPa30BAHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0elt U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/7a4 U3 Pa3IMYHbIX OTpaciiel
3HAHUU U pEaJbHOM KU3HH.

HelictBuTenpHple  yucna. PamnuoHanbHblE W HUpPpalMOHAIBHBIE  YHUCHA.
ApudmeTnueckne omnepalndd ¢ JACUCTBUTEIbHBIMU YHclIaMu. [lpuGmkéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYHCICHUN.

Crenens ¢ nenbiM nokasareneMm. CtannapTHas Gopma 3amucu AeCTBUTEIBHOTO
yucna. Mcnonb3zoBanue moaxoasiei Gopmel 3aMCH T1EUCTBUTENIBHBIX YMCEN IS
pelIeHUs NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS TaHHBIX.

Apudmernueckuii KOpPEHb HaTypaJIbHOU CTEIICHMU. JlevicTBus c
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.
CHHyC, KOCMHYC W TAaHT€HC YHUCJIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YHMCJIOBOI'O apryMmcHTa.

YpaBHeHHS U HEPABEHCTBA
ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA3OBAHUS.
[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHBIE
TPUTOHOMETpUUYECKHE (DOPMYIIBI.
YpaBHeHUEe, KOpEeHb YpaBHEHUsA. HepaBeHCTBO, pellIeHHE HEpaBEeHCTBA.
Meton nHTEpBANIOB.
Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.
Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.
IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO0 MATEMAaTUYECKUX 3aa4 U
3a/la4y U3 Pa3IM4HbIX 00J1aCTe HAYKU U PEaTbHON KU3HH.

@OyHkuuu U rpadpuku

Oynkums, crnocodwsl 3amanus  QyHkuuu. ['padux  dyskmuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OOnacTh omnpeneiaeHus: ¥ MHOXKECTBO 3HadeHH pyHkuuu. Hymum ¢yHkimm.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CreneHHasi pyHKIMSI C HATYpaJIbHBIM U 1LI€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.
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Tpuronomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKHUX
(YHKIMI1 YUCIOBOTO apryMEHTAa.

Havana maTeMaTH4ecKOro aHaJIm3a

ITocnenqoBaTeaIbHOCTH, CHOCOOBI 3aJaHus MMOCJICIOBATCIILHOCTEH.
MOHOTOHHBIE TIOCTEAOBATEIIHEHOCTH.

Apudmernueckas U reoMeTpuuecKas Iporpeccur. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus peasibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHokecTBa M JIOTHKA

MHoxkecTBO, omepauuu HaJl MHOXKecTBamu. Jnarpammbl Jitniepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONMCAaHUs pPEAbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.
11 kiacce
Yuciia ¥ BbIYHCICHUSA

HarypanbHbie 1 niensie yncia. [Ipu3Haku 1eIMMOCTH LIENIBIX YHACEIL.

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOMCTBA CTEIEHM.

Jlorapudm yucna. JlecaiTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.
YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOrapru(MBbI.

[TpeoOpa3oBaHre BBIpAXKEHHUM, COJAEPKAUIMX CTENEHH C PALMOHAIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUM. PenieHne npukiIagHbIX 3a/1ad C MOMOULIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucreMbl M COBOKYITHOCTH PAlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHUW, CHCTEM H  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH
Oyuknus.  Ilepuognueckue  QyHkuuu. [IpomMexkyTKM  MOHOTOHHOCTH
bynkuud. MakcumMymbl 1 MUHUMYMBbI QyHKUMUA. HanOonblllee U HauMeHbIIee

3HaueHUe (QYHKIINHU Ha IPOMEXKYTKE.
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TpuronomeTrpuyeckue GyHKIMH, UX CBOWCTBA U TPaPHUKH.

[TokazaTenbHas u Jorapudmuyueckas GQyHKIMU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIUN I pEIICHUS YPAaBHCHUN M JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB GYHKIUNA [ HCCICAOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUW 3aad M3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMU. MeTO MIHTEPBAIOB JUIsl PEIICHUS] HEPABEHCTB.

[IpousBonnass  ¢yHkiuu. ['eomeTpuueckuidi U (QU3MUECKUN  CMBICT
IIPOU3BOTHOMN.

[IpousBoaHble  3yeMEHTapHbIX  (QyHKUM.  DopMysdabl  HaXOXKIEHUS
IIPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne NMpou3BOAHON K MCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTHh U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IppuMeHeHne NTPOU3BOJHOM JUIsI HAXOXKACHUsS HAWIY4lIero peleHUus B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuii u (U3MYECKUM CMbIchH. Beruncienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.
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TemaTu4yeckoe NIaHUPOBAHHeE Y4eOHOI0 Kypca

10 kiacc ( 102 yaca)

Ha3Banue pasaena OcHoBHOE OcHoBHBIE BH/IBI
(TeMbl) co/iep:KaHue pas3aesia AeATEeJILHOCTH
(umcs10 9acoB) (TemMbl) 00y4ammxcs
MHoskecTBa MHoOk€eCTBO, onepanuu Hcnoan3oBarsb
PAllHOHAJIBHBIX H HaJl MHOKECTBAMU. | TEOPETUKO-
JeHCTBUTEIbHBIX YHCEI. Jnarpammebl MHO>XECTBEHHBIN
PauuonajabHbIe DOlinepa—DBenHa. amnmapar sl OIMCaHusd
YPABHEHNSI U HEPABEHCTBA PamuonansHble 4YwHcia. | Xo4a peuIeHus
(21 9) OOBIKHOBCHHEIC U | MaTeMaTHYSCKUX
JICCITUYHBIC npoOu, | 3a1ad, a TaKkKe
MPOIICHTHI, OECKOHEUYHBIC | peaIbHBIX MPOIECCOB U
MepUOANYECKHE  JPOOH. | ABIICHHUM, IIPU PEIICHUH
Apudmernueckue 3ajJa4 u3 JIPYTUX
orepanuu C | yueOHBIX TIPEAMETOB.
palOHaIbHBIMU Onepuposarb
YHUCJIaMH, MOHSATHSIMH:
npeodpa3zoBaHus palMOHATIBHOE  YHCIIO,
YUCJIOBBIX  BBIPAXKCHUU. | NIEUCTBUTEIHHOE
[Ipumenenue apoOeil | | uucno, OOBIKHOBEHHAs
MPOIICHTOB ISl PEIICHUS | APOOb, JIeCITUYIHAS
NPUKIAIHBIX  3a7a4 U3 | APOOb, IPOIICHTHI.
pa3IUYHBIX oTpacien BoinoHATH
3HAHUM W peajbHOM | apudmeTrdeckue
J)KU3HHU. orepanuu c
JIeiCTBUTEIbHBIC palMOHAJIbHBIMU u
yucaa. PanuyoHanbHble M | JEHCTBUTEIBHBIMU
MppalMOHAIbHBIC YHCJA. | YUCTIAMU;
Apudmernueckue NPUOJINKEHHBIE
omnepanuu C | BEIYHUCJICHHUS,
JICUCTBUTCILHBIMU WCMOJIb3YS rpaBuia
yuciaamMu. [IpubnamkEnHbIe | OKpYyTIeHUS.

BBIYMCIIEHUS, IpaBuia
OKPYTJIEHUsI, NPUKHUIKA U

OIICHKA pe3yJibTaTa
BBIYMCJICHUU.

Toxnecrsa u
TOXJECTBEHHBIC
npeoOpa3oBaHus.
YpaBHeHue, KOpPEHb
ypaBHeHus. HepaBeHCTBO,
pELICHUE  HEpPABEHCTRBA.

JesaTb NPUKHAKY
U OLEHKY pe3yJbTara
BBIYHCJICHUU.

OnepupoBarthb
TMOHATHUSIMH:
TOXJECTBO, YPABHEHUE,
HEpPABEHCTBO; LIEJIOE U
palMOHAIIBHOE
ypaBHEHHE,
HEPaBEHCTBO.
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MeTtoa UHTEpPBAJIOB.
Pemenue  11enbix

JTpOOHO-paIMOHATIBHBIX

YpaBHEHUM U HEPABEHCTB

nu

BoinoiHATH
npeodpa3oBaHus
LEJIBIX U
pPalOHAIIBHBIX
BBIPAKCHUM.

Pemiate OCHOBHBIE
THUTIbI LEJIBIX
HMppalrOHATbHBIX
YpaBHEHUI u
HEPABCHCTB.

IIpuMeHaTs
palroOHaIbHbIC
YpaBHEHHUS "
HEpPABEHCTBA JUISt
peLIeHUs
MaTEMAaTUYECKUX 3a/1a4
Y 3aJa4 U3 Pa3IU4HbIX

oOnmacTell  Hayku WU
pEATBHON )KU3HU
DOyHKUMU U TpauKH. OyHKIMS, CIOCOOBI OnepupoBarb
Crenens ¢ uejbiM 3a1aHUsA (GyHKUMH. | MIOHATHAMU: PYHKIUSA,
noxkasarejeM B3aumno oOpatHbI€ | CIOCOOBI 3a/IaHus
99 GyHKLIHH. I'paduk | pyHkuuu, B3aMMHO
GyHKLIHH. oOpaTHble  (PYHKUIUH,
OO6nactp omnpeneneHus | 00JacTh  ONpeeICHUS
M MHOXECTBO 3HAYEHHUM | U MHOXKECTBO 3HAUEHUU
byHKINH. Hymu | pyskiumy, rpaduk
byakuuu.  [IpomexyTku | yHKIIUU; YETHOCTH H
3HAKOIOCTOSIHCTBA. HEYETHOCTh  (PYHKITUH,
YérHple U HEYETHBIC | HYJIU byHKIINH,
byHKINH. MIPOMEKYTKHU
CreneHp € UEIBIM | 3HAKONIOCTOSIHCTBA.
[IOKa3aTeseM. BbInoiHATH
CrangaptHas ¢dbopma | mpeodpa3oBanusi
3allUCH JIEMCTBUTEIBHOTO | CTENEHEW C  LEJIBIM
yucia.  Mcnonbs3oBaHuWE | mOKa3aTEIEM.
MOAXOASIIEN bopMbI HUcnoab3oBarh
3aMiCH  JICUCTBUTENBHBIX | CTAHAAPTHYIO  (popmy
yucen Il PEIICHHS | 3alUCU
MPAaKTUYECKUX 3a7a4 U | ICHCTBUTEIIHBHOTO
MPEACTABJICHUS JAHHBIX. | YHCIIA.
Crenennast GyHKIMS C ®opmMyaupoBaTh U
HaTypaJibHBIM M LEJbIM | KIIJIIOCTPUPOBATH

IOKa3aTeJIEM. Eée

rpagpuyecKu CBOMCTBA
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CBOMCTBA U rpadux

CTENEHHOW QPYHKIUU.

Bbipaxartsb
bopmynamu
3aBUCHUMOCTH  MEXIY
BEJINYNHAMM.

HUcnoab3oBarh
urdpoBbie  pecypcsl
TUISL IIOCTPOECHUS

rpadukoB (GYHKIUU U
M3y4YE€HUs UX CBOMCTB

ApudmMeTn4ecKuil KOpeHb
N—oil cTeneHu.
HppaunonajbHbie

ypaBHEHHSI H HEPABEHCTBA
(27 9)

ApudmeTnueckuii
KOpPEHb HaTypaJbHOU
crerieHu.  JleMctBua ¢

apu(PpMETHIECKUMU
KOPHSIMH N—OM CTEIIECHH.
Pemenue
UppalMoHaIbHbIX
YpaBHEHUI U HEPABEHCTB.
CpoiictBa u rpaduk
KOpHsI N-OU CTEIEHU

®opMyJIHpPOBaTH,
3aNMChIBATH B
CHUMBOJIHYECKOMN
dbopme 151
WTIOCTPUPOBATh

NpUMepaMH CBOWCTBA
KOpHsI N-OU CTEIICHMU.

BoIinoiHATH
npeodpa3zoBaHms
HMppalrOHATbHBIX
BBIPAKEHU.

Pemiate OCHOBHBIE
THUIBI UPPALMOHATIBHBIX

YpaBHEHUI u
HEPaBEHCTB.
IIpumeHsATH IS

pelieHus Pa3IHMYHBIX
3ajga4

UppalOHaIbHBIE
YpaBHEHUS u
HEPaBEHCTBA.
Crpourb, uMTATBH
rpaguk  KOpHS N-0H
CTEIEHHU.
HUcnoab3oBatb
uudpoBsie  pecypcshl
TUISt NOCTPOEHUS

rpadukoB GyHKIUNA U
M3y4YE€HUs UX CBOMCTB

DopMyJibl TPUTOHOMETPHH,
Tpuronomerpuuyeckue
YpPaBHEHMS

(33 9)

CuHyC, KOCHMHYC WU
TaHTE€HC YHCIIOBOTO
apryMeHTa. ApKCHUHYC,

apKKOCUHYC M apKTAHTEHC
YUCJIOBOTO apTyMEHTA.

OnepupoBarthb
NMOHATUSIMM:  CHHYC,
KOCUHYC M  TaHI€HC
MPOM3BOJILHOIO YTJa.

Hcnoab30BaTh
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Tpuronomerpuyeckas

3allMChb IIPOU3BOJIBHOI'O

OKPYXHOCTb, yria uepe3 oOpaTHbIE
OTIpeJIeIICHHE TPUTOHOMETPUUECKHUE
TPUTOHOMETPUUECKUX byHKIMH.
byHKIUH YU CJIOBOTO BbInoJHATH
apryMeHTa. npeodpazoBaHus
OcHoBHBIE TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKHUE BBIPAKEHUH.
hopMyIIbL. Pematrs OCHOBHBIE
[IpeoOpazoBanue THIIBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX
BBIPAKEHUU. YpPaBHEHUI
Pemienue
TPUTOHOMETPUUECKUX
YpPaBHEHUMU

HocienoBarebHOCTH U ITocnenoBaTenbHOCTH, OnepupoBartsb

Nporpeccuu CHIOCOOBI 3a/1aHUs | MIOHATUSAMM:

(CR)) MOCJIEA0BATEILHOCTEN. MOCJIEA0BATEIBHOCTD,
MoHoTOHHBIE apudpmeTrnyeckas u
MOCJIEIOBATEIbHOCTH. reoMeTpuyecKas

Apudmernueckas U | IPOTPECCHH;
reoMeTpuiecKas OECKOHEUHO
nporpeccur. beckoHeuHo | yObIBaromas
yOBbIBaroIast reoMeTpudecKas
reoMeTpuIecKast nporpeccus, cymMma
IIPOTpEeCcCHs. CyMMma | 6eCKOHEUHO
OeCKOHEYHO YOBIBAIOINICH | yOBIBaroIIeH
r€OMETPUUECKOU r€OMETPUYECKOU
MPOTPECCHH. ®opmyna | IPOTPECCUH.

CJIOKHBIX MPOIECHTOB. 3apaBarhb

Hcnonb3oBaHue MOCJIEA0BATEILHOCTH
MPOTPECCUM ISl PELICHUSI | pa3TUIHBIMU
peaTbHbIX 3aja4 | crmocooaMu.
IIPUKJIAJHOIO XapaKrepa IIpuMmensaTs

(opMmysry  CII0KHBIX
MPOIEHTOB s
pelieHus 3amad U3
peanbHOM TpakTHKU (C
UCIIOJIb30BaHUEM
KJIbKYJISITOPA).
HUcnoab3oBarh
CBOMCTBA
MOCJIEI0BATEIBHOCTEN

U [Oporpeccuy Ui
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pelieHus peabHbBIX
3aga4 MIPUKJIATHOTO
XapakTepa
IToBTOpPEHME, 00001ICHUE, OcHoBHBIC MMOHATHUSA IIpumensaTs
CHCTeMATH3alus 3HAHUH | Kypca aiareOpbl M Hadall | OCHOBHBIC TTOHSATHS
(3w MaTE€MaTHYECKOTO Kypca anreOpsl 1 Hadas
aHam3a 10 Kjacca, | MaTeMaTH4eCKOIro
00o01IeHne U | aHanmu3a I PelIeHUs
CUCTEMATU3alMs 3HAHUM | 3aad W3  pPEAJIbHOU
KH3HU U TIPYTHX

IMKOJIbHBIX AUCHUIIIINH
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11 xaacc (102 gaca)

Ha3Banmue pasagena OcHoBHOE€ OcHOBHBIE BH/bI
(Tembl) co/iep:KaHue pasaesa AeATeJIbHOCTH
(KOJIMYECTBO YACOB) (TeMbI) 00y4arImuxcs
Crenensn ¢ Crenenp c D®opMyIHPOBAThH,
PALMOHAJIbHBIM palMOHAIBHBIM 3allUChIBATH B
nmoKasareJjiemM. nokazareneM. CBOICTBa | CHMBOJIHYECKOI opme U
IHoka3zarenbHas CTEIICHU. WIIOCTPUPOBATH
GyHkums. [IpeoOpazoBanue npuMepamMu CBOMCTBA
Ioka3zaTebHbIe BBIPAKCHUU, CTETICHMU.
YPABHEHUS U coaeprKamux IIpuMeHATH CBONCTBA
HEpPaBeHCTBA palMOHANIBHBIC CTETICHU. | CTETICHU JUISL
(12 v) [loka3arenbHbIe npeoOpazoBaHus
YPaBHEHHUS Y | BBIPOXKECHUM.
HEPABEHCTBA. DopMyJUPOBATH 151
[lokazarenbHas WLIKCTPUPOBATH
(GyHKUHS, €€ CBOMCTBA U | rpa)MUecKu CBOKCTBA
rpadux MOKa3aTeJIbHOU (DYHKIIUH.
Pemars OCHOBHBIE
THUIIBI ITOKa3aTeIbHbIX
YPaBHEHUU U HEPABEHCTB.
HUcnoab3oBarh
uudpoBbie pecypebl s
ITOCTPOCHUS rpadukoB
(GyHKIIMH U U3y4YEHUS HUX
CBONCTB
Jlorapupmuueckas Jlorapupm yuCcoa. ®opMyJIHpPOBATH,
GyHKuA. Hecsatuunbie U | 3alIUChIBATH B
Jlorapugmuueckue HaTypaJbHbIE CUMBOJINYECKOH dopme U
YPaBHEHHS U JorapupMsl. WIKCTPUPOBATH
HepaBeHCTBA [IpeoOpazoBanue npuMepaMu CBOKWCTBA
(12 v) BBIPAXKEHU, norapudma.
CoJIepKaIIUX BbInoJgHATH
JorapupMsl. npeoOpa3oBaHUs
Jlorapudmuueckue BBIPAKECHUM, COICPIKAIIUX
YpPaBHEHHUS U | Jorapu@mel.
HEpPAaBEHCTBA. ®opMyIHPOBATH u
Jlorapudmuueckas WLIKCTPUPOBATH
byHKUHMS, €€ CBOMCTBA U | rpa)MUecKu CBOWCTBA
rpadux aorapupMuyecKon
GyHKIHH.
Pemarsn OCHOBHBIE
TUTIBI  JIOTapU(MUYECKHUX

YPAaBHEHUI U HEPABEHCTB.
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HUcnoab3oBath
uu(ppoBbIe pecypehl s
MTOCTPOCHUS rpadukoB
byHKUMA W U3y4YEHUS UX
CBOMCTB.

3HaKoOMUTBHCSH c
HCTOpHEH pa3sBUTHUA
MATEMATHKH

Tpuronomerpuyeckue
(pyHKUMHU ¥ UX rPaPUKH.
Tpuronomerpuyeckue
HEepaBeHCTBA

O )

Tpuronomerpuueckue
(yHKLIHH, UX CBOMCTBA U
rpadukm.

[Tpumepsl
TPUTOHOMETPUUECKUX
HEPABEHCTB

Onepuposarb
MOHATHEM [IEPUOINYECKAs
byHKIHS.

Crpours,
aHAJIM3UPOBAThH,
CPpaBHUBAThH rpapuku
TPUTOHOMETPUYECKUX
byHKIMA.

DopMyJIHPOBATH 51
WTIOCTPUPOBATh
rpaguyecku CBOKCTBA
TPUTOHOMETPUUECKUX
GyHKLIHA.

Pemars, mpocrenmme
TPUTOHOMETPUUECKHUE
HEpaBEHCTBA.

HUcnoas3oBarb
rpaQpuku UL PELICHUS
TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

HUcnoas3oBarh
uudpoBbie pecypebl s
MIOCTPOCHUS rpadukoB
GyHKIIUNA W U3y4YeHUs UX
CBONCTB

IIpousBoaHas.
IIpumenenue
NMPOU3BOIHOM
(24 9)

HenpepriBHble
(GyHKUIHU. Meron
WHTEPBAJIOB TUTSt
pelIeHNs HEPABEHCTB.

[TpousBoaHas
GyHKIIH.
I'eomerpuuecknit 151
bu3nIeCKuit CMBICII
MIPOU3BOJHOM.

[TpousBogHbIe
AJIEMEHTAPHBIX

OnepupoBarb
MOHSITUSIMH.
HempepbiBHAS  (DYHKIHUS,
npou3BoAHAs QYHKIIUU.

HUcnoab3oBath
F€OMETPUYECCKUH u
bu3nIeCcKuit CMBICIT
MIPOU3BOJHOU ISt
pelleHus 3a1a4.

Haxoaurtn
MIPON3BOJIHBIC
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dbyukiui. [IponsBoaHas

AJIEMEHTApHbIX (PYHKIUH,

CyMMBbI, TPOMU3BEICHUS, | BBIYMCJIATH MPOU3BOIHBIC
4acTHOTO (PYHKITUH. CyMMBl, IPOU3BEICHUS,
[Ipumenenue JaCTHOTO (PYHKIIHM.
IIPOU3BOJHON K HUcnoas3oBath
HCCIIEIOBAHUIO MTPOU3BOJIHYIO TUISt
byHKIUH Ha | UCCeNOBaHUS  (DYHKIUH
MOHOTOHHOCTb M |HAa  MOHOTOHHOCTh U
SKCTPEMYMBL. AKCTPEMYMbI, MPUMEHAThH
Haxoxnenue pe3yJabTaThbl
HauOOIBIIIETO U | HCCIeOBAHMS K
HAaWMEHBIIIETO 3HAYEHUS | TOCTPOEHUIO TPAPUKOB.
GbyHKIHUU Ha OTpE3Ke. IIpuMmenaTs
[Ipumenenue MTPOU3BOJIHYIO TUISt

MIPOU3BOIHOM JUISl | HAXOXKJICHHUS] HaWIy4Ilero
HaXO0XJICHUS pelIeHns B NPUKIAIHBIX, B
HAWJIY4IlIETO PEIICHHUS B | TOM YHCIE COLHUAIbHO-
MPUKIAIHBIX  3a/Ja4ax, | JKOHOMHUYECKUX, 3aa4ax.
JUISt ONPENECITICHUS 3HaKOMUTBHCSH c
CKOPOCTH IIPOLECCA, | HCTOPHEH pa3BUTHUSA
3aJlaHHOTO  (pOpMYJIOM | MATEMAaTUYECKOTIO aHaIN3a
WM rpauKoM

HNHurerpan u ero [IepBooOpazHas. Onepuposarb

NPUMEeHeHus! Tabnuia nepBooOpa3HbIX| MOHATUSIMM:

9 9) WNurerpan, nepBooOpa3Has, UHTErpall.
F€OMETPUUECKUH u Haxoautb
buznIecKuit CMBICIT | IEpBOOOPa3HbBIC

MHTETrpasia. Beruucienue
HHTErpaja 1o ¢opmyJe

AJIIEMEHTApHBIX  (DYHKIIHIA;
BBIYHCJIAATH HHTETpAT MO

Herorona—Jlelibnuna | popmyute
Hrrorona — Jleiouuna.
3HakoMUTBHCSH c
HCTOpHEH pa3sBUTHUA
MaTeMaTHYECKOTO aHAJIN3a
Cucrembl ypaBHEeHUH CucTeMbl JTMHEWHBIX OnepupoBarb
(12 9) ypaBHeHU.  PelieHue | NOHATUSAIMMU: cucTema
MPUKIAOHBIX  33Ja4 C | JUHEUHBIX YPABHECHUH U €€
ITIOMOLIBIO CUCTEMBI | PELICHUE.
JIMHEWHBIX YPABHEHUN. HUcnoas3oBarb
Cucremsl U | CHCTEMY JMHENHBIX
COBOKYNHOCTH  LEJBIX, | YDABHEHUN I PELICHUS
palMOHAIIBHBIX, PaKTUYECKUX 3a]a4.
UPpALUOHATBHBIX, Haxonuts  pemenus
MTOKA3aTEIIbHBIX, MIPOCTENIINX CUCTEM U
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JorapupMUYECKUX
YpaBHEHUU 51
HEPABEHCTB.

Hcnonb3oBanue
rpaduKoB (QYHKIUN IS
pElLICHUs] ypaBHEHUU H
CHUCTEM.

[Ipumenenune
YPaBHEHUM, CHUCTEM U
HEPABEHCTB K PEUICHUIO
MAaTEMATUYECKUX 3a]a4
M 33734 U3 Pa3JINYHbIX
obmactel  Hayku |
peaIbHOM KU3HU

COBOKYITHOCTEM
palMOHAIIBHBIX YPAaBHEHUN
Y HEPABEHCTB.
HUcnoab3oBarh
rpaduk  QYyHKIMA IS
pelIeHNs YpPaBHEHUM.

MoaenupoBarhb
peanbHbIE CHUTyallUd Ha
A3BIKE anreopsl,
COCTABJISITH  BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBl [0  YCJIOBHIO
3aJa4H, HCCJIeI0BATh

MOCTPOEHHbIE MOJAENH C
MCIIOJIb30BAaHUEM allrapara
anreopbl

HarypaabHble u nejbie
yucaa
(6 1)

Harypanbnabie u
LeJIbIe YMCia B 3ajaydax
W3 peajbHOU KU3HU.

[Ipu3Haku
JEITMMOCTH LEJIBIX YHACEIT

OnepupoBartsb
NMOHSATUSIMM. HAaTypaJIbHOE
YHCJI0, 1IEJI0C YHCIIO.

Hcnoan3oBarh
MIPU3HAKU JIEITUMOCTH
LEJIBIX YUCel, Pa3I0oKEeHUE
ypcia Ha MIPOCTHIC
MHOXHUTEIIA IS PEIICHUS
3a7a4

IToBTOpEHUE,
00001IEeHNE,
cHUCTeMaTH3al M 3HAHUI
(18 u)

OCHOBHBIE  ITOHATHUS
Kypca ajreOpbl U Hadal
MaTEMaTUIECKOTO
aHaian3a, 00OOIeHUE U
cucTeMaTH3alus 3HaHUI

Pemarr mnpuxiaaHbie
3aJa4YM U3  Pa3IMYHbBIX
oOnacTei HAyKHU U
peaibHOMN KU3HU c
MTOMOIIIBIO OCHOBHBIX
MOHATUH Kypca aireopbl U
Hayajg  MaTeMaTU4ecKoro
aHaJIn3a.

BriOupartnb
ONTUMAaJbHbIE
BBIYHCIICHUU.

Hcnoan3oBaTh A
pelieHus 3aga4
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI YPaBHEHMUH,
cBoiicTBa  (QYHKIIUHA W
rpadukoB

CITOCOOBI
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

Lenn n3dyyenust yueOHOro Kypca

BaxxHocTh y4eOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEIHET0 OOLIETo
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKONM 3HAYUMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3yIbTAaTOB OOYYEHHUS T€OMETPUM B HANPaBICHUH JMYHOCTHOTO
pa3BUTUs OO0ydYarommxcs, (QOpMHUPOBAaHUS (PYHKIMOHAIHHOH MAaTeMaTHYEeCKON
TPaMOTHOCTH, M3yY€HHUs IPYrHMX Y4eOHBIX IUCHMIUIMH. Pa3zButue y yuammxcs
MPABWIBHBIX MPEICTaBICHUNA O CYIIHOCTH U MPOHCXOKJIECHUH T€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHM pEaJbHOIO M HJI€ATBHOIO, XapaKTepe OTPaKEHMs
MaTEMaTUYECKON HAayKOMl SBJIEHMH M NPOLECCOB pPEAJbHOTO MHpa, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yuUalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTcss OAHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, Tak KakK O0OECIEYMBACT BO3MOXHOCTb M3YUYEHHUS Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAaPHOM.

Jlornueckoe MbllUIeHHE, (PopMHpyeMOe HpU HM3YyYEHUH OO0Yy4YaroUMMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOECHUU LIEMOYKHU JIOTHUECKUX YTBEPIKICHUN
B XOJI€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTATh W OINPOBEPrarThb
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AESITEeNbHOCTU uejoBeka. OpHeHTalMsi 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOIO OBbITHSA, (opMma
OTPaXEHHUSI OKPYXKAlOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazaMu OOBEIMHAET pa3Hble BUAbl y4EOHOH M TPYAOBOM JESATEIBHOCTH,
SBIISIETCS. OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3ajaya (OpMHUPOBaHUS y OOYYaAIOLIUXCSl MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH M0 MHOTMM HaIlPaBJICHHUSM.

Llenp ocBoeHust mporpammel yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
WCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JIEUCTBUM,
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CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJAOHKEHUS 00pa30BaHMUsI
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

IIporpaMmma 1o reoMeTrpuu Ha 0a30BOM YpOBHE MpeJHa3HAuYeHa Jis
o0yyarolmxcs CpeIHEN LIKOJIbI, HE UCIIBITHIBABIINX 3HAUUTENbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKHUE YMCHHUSI, CBSI3aHHBIC
CO CHenu(pHUKON TreoMeTpUH W HEOOXOAMMBIE [JIsI JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T'€OMETpPHUIO Ooliee
ri1y0OOKo, €Clii B JajbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI'€OMETPHUUECKHUX
3HAHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHe LEeau OCBOEHMsI IPOrpaMMbl OOECIEUYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax gBisiroTCS:

e (QopmMupoBaHWE TPEICTABICHUSI O TEOMETPUM KaK YacTH MHUPOBOM
KYJBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

® (QopmMupoBaHuE MPEICTABICHHUS O MHOTOIPAaHHUKAX M TeJlaX BpALEHUs! KaKk
O BAKHEHIIMX MATEeMAaTUYECKUX MOJEISAX, MO3BOJSIONIMX OMUCHIBATh M HU3y4yaTh
pa3HbI€ SIBICHUS OKPY’KAIOIIET0 MUpA;

e (QopmMupoBaHHWE YMEHHS paCO3HABaTh HAa 4YEpTEk)ax, MOJACISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

® OBJIaJICHUE METOJAMH pEUICHUs 3aJay Ha MOCTPOCHHSI HAa HU300paKeHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIQJICHUE  QJITOPUTMAMHU  pEIIEHHs  OCHOBHBIX  THUIIOB  3aJay;
(dbopMUpOBaHHE YMEHHUs MPOBOAUTH HECIOXKHBIE JOKa3aTeNIbHbIE PACCYKICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COJEPKaHUEM;

® pPAa3BUTHE UHTEJUIEKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaronuxcs,
MO3HABATEIIbHON  aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBILLUICHHUS;

® (QopmupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHONW I€OMETPUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalMsIX U MPU U3YYCHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha SI3bIKE TEOMETPHH M CO3JaBaTh T€OMETPUUYECKUE MOJEIH,
NPUMEHATh OCBOCHHBIM T€OMETPUUYECKHUW ammapaT s PEIIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETUPOBaTh M OLIEHUBATh IOJIyYECHHBIE
pe3yIbTaThl.
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OTnUYuTEeNbHON O0COOEHHOCTHIO MPOTPAMMBbI SIBISIETCS BKIIOYEHHE B KYpC
CTEpEOMETPUM B Hayalle €ero Hu3y4yeHus 3aJay, pellaeMblX Ha YpOBHE
WHTYUTUBHOTO MO3HAHUSI, U ONPEeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTHAETCS HATIAAHO-KOHCTPYKTMBHOMY METOAY OOydeHus,
TO €CTb TEOPETHYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  JESITENbHOCTU.  Pa3BuUTHE  MPOCTPAHCTBEHHBIX
MPE/ICTABIICHUN Y YYAIIUXCSl B KypCe CTEPEOMETPUM MPOBOAUTCS 32 CUET PEIICHHUS
3aJlay Ha CO3J]aHUE TPOCTPAHCTBEHHBIX OOPAa30B M 3a/Jad Ha OINEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCA C OMOPOW Ha
HaIJISIHOCTh, a OINEpPUPOBaHHE O0Opa3oM — B YCJIOBHUSAX OTBICYEHHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHuKu», «[IpsiMple U MIOCKOCTH B IPOCTPAaHCTBEY, «Tena BpameHus»,
«BekTopsl U KOOpIMHATHI B IpocTpaHCTBe». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacnpenensercs He TOJIBKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M IO TrojaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM DPE3yJIbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHBIM 1O TojaM OO0ydYeHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
HNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBIISIIOCH MOCIEAOBATENbHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpoYHbIe MHO>KECTBEHHBIE CBS3H.

MecTo y4eOHOr0 Kypca B Y4eOHOM IJIaHe

B YVueOHOM 1utaHe Ha M3yYeHHE T€OMETPUM OTBOAMTCS 2 Y4YCOHBIX Yaca B
Henemo B 10 kimacce m 2 yueOHBIX yaca B Hemenio B 11 kiracce, Bcero 3a JiBa rojaa
oOyuenuss 136 yueOHBIX 4acoB.

Ilnanupyemble npeaMeTHbIE Pe3yJbTaThl 0CBOCHHs pado4eil mporpaMMsbl Kypca (1o
roaamM o0y4eHus)

[IpeameTHbIe pe3yabTaThl M3yYEHHUS TEOMETPUU Ha 0a30BOM YPOBHE
OpPUEHTUPOBAHbl HA JOCTHXKEHHE YPOBHS MATEMAaTH4YECKOW TI'PAMOTHOCTH,
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HEOOXOMMOr0 JUIsl YCIICIIHOTO PEIICHUs 3a]ad B PEaIbHOM JKU3HU U CO3/IaHUE
YCIIOBUM JIJIS1 UX OOIIEKYJIbTYPHOTO PA3BUTHSI.

OcBoenue yueOHOTrO Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE CpEIHETO
oOmero oOpa3oBaHus JOKHO  00€CleuuBaTh JOCTHXKEHHUE — CIEIYIOUIUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 k1ace

e OnepupoBaTh MOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

e [[pUMEHATP AKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HHUX IIPU PELICHUH
reOMETPUYECKUX 3a]a4.

e OnepupoBaTh NOHATUSAMU: NAPAIIIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

e KinaccuuuupoBaTh B3aUMHOE DACIOJNIOKEHHE MPSIMBIX WU IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh MOHATHSAMH: JBYTPAHHBIA yroji, rpaHd JBYTPAHHOTO YIJa,
pedpo ABYrpaHHOTO YIUIA; JIMHEWHBIA YroJl ABYTPAHHOTO Yrja; TpagayCcHas
Mepa IBYTrpaHHOTO yrJia.

e OnepupoBaTh MOHATHAMM: MHOTOTPAHHUK, BBIITYKIbII W HEBBITYKJIBIIA
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbBl MHOIOTPAaHHUKOB (IMpaMuJa; MpHU3MA,
IPSIMOYTOJIBHBIN NapaJijieNIeuIe], KyoO).

e KnaccuuuupoBaTb ~ MHOTOTPAaHHUKHM,  BbIOMpass ~ OCHOBaHMS  JJiA
KJIacCU(pUKaUU (BBIIYKIIbIE U HEBBITYKJIblE MHOIOTPAHHUKH; IMpPaBUIbHbIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeITUIebl).

e OnepupoBaTh MOHATUAMHU: CEKYIIas MIIOCKOCTh, CCYEHHE MHOTOTPAaHHUKOB.

e OOBICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METOJ CJIEIOB.

e CTpOUTh CEYEHHsS] MHOTOTPAHHUKOB METOIOM  CII€JJOB,  BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

e PemaTh 3a71a4i Ha HaXO0XJIEHWE T€OMETPUUECKUX BETUYMH MO 00pasiam Uiu
QITOpPUTMaM, NPHUMEHSS HW3BECTHBIE AHATUTHUYECKUE METOABI NPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHX 3aad HAa BBIYMCIICHHE PACCTOSIHUM MEXIy
JBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JO IMJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

e PemaTh 3a71aui Ha HaXOXJIEHWE T€OMETPUUECKUX BETUYMH M0 00pasiiam uiu
QITOPUTMaM, NPHUMEHSS HW3BECTHbBIE AHAJTUTHUYECKUE METOABI MPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKMX 3a/1ad Ha BBIUYMCIEHUE VYIJOB MEXKIY
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CKpPEIMBAIOIIMMUCSA TNPSAMBIMU, MEXKAY MNPSIMOM U IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00BbEMBI U IUIOIMIAN NOBEPXHOCTEH MHOIOIPAaHHUKOB (IpHU3Ma,
nupamMua) ¢ MNPUMEHEHHEM (OpPMyYII; BBIUUCIATH COOTHOLIEHUS MEXAY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B NPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.
W3Bnekatp, mnpeoOpa3oBeIBaTh W HHTEPNPETUPOBATH HHGMOpPMALHMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEICTaBICHHYI0 Ha
YyepTexax U pUCYHKax.

[TpumensaTh reomeTpuyeckue QaxKThl i PELIEHUS CTEPEOMETPHUUECKUX
3a/1a4, MPEANONATrarlliX HECKOIBKO IIArOB PELICHHs, €CIU YCIOBUSA
NPUMEHEHUS 33JIaHbl B IBHOM (hopMe.

[IppuMeHATP mOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.
[IpuBOaUTE NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.
IIpyMeHATh MOJy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBATH PeEajbHbIC
CUTyallMl W IPUMEHSTh U3YYEHHBIC IOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTEeMaTUYeCKl CHOPMYIHPOBAHHON MPOOJIEMbI, MOJEIUPOBATH PEAbHbBIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpEM, ammapara ajareOpsl;
pelaTh NMPaKTUYECKUE 3a1aui, CBSI3aHHBIE C HAXO0XKICHUEM I€OMETPUYECKUX
BEJINYHH.
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11 knacc

e OnepupoBaTh MOHATHAMH: LMIUHAPUYECKas MOBEPXHOCTh, 00pasyrolle
WIMHIPUYECKON TMOBEPXHOCTH; LMIMHAP; KOHUYECKash TMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

e Pacno3naBaTh Tena BpauieHus (IMIMHIIP, KOHYC, cdepa U map).

e OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpalllCHUSI.

e KnaccuduiupoBaTh B3aUMHOE PaCcOJI0KEHUE CPephl U TMIIOCKOCTH.

e OnepupoBaTh MOHATUSMHU: IAPOBON CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CerMEHTA; IIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

e Bouncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEM Tel  BpalleHUs,
Ir€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMy.

e OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHMK, BIHUCaHHBIM B cdepy U
ONMMCaHHBIA OKOJIO cepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAIlICHUS.

® BEIUHCIATS COOTHOMICHUS MEXAY TUIOIMIAIIMU MOBEPXHOCTEH U 00BEMamMu
MOJ00HBIX TE.

e 300pakarh u3ydaemble (UTYpHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

e BEImOTHATE  (BBIHOCHBIE) IUIOCKHE YEPTEeKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BHUJA CBEpXy, COOKY, CHU3Y; CTPOUTb CEUYEHUS Tell
BpaICHUS.

e lI3BneKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEICTaBICHHYI0O Ha
yepTexax U pUCyHKax.

e OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

e BLIMIONHATE JCHCTBUS CIIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBICHITh, KAKUMH CBONCTBAMH OHH
00J1a1a10T.

e [IpuMeHATH MPaBHUIIO MapaUIeIenuIeaa.

e OnepupoBaTh MOHATUIMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJZIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOW3BEICHHWE BEKTOPOB, KOJUIMHEApHBIE |
KOMIUTaHapHBIE BEKTOPHI.

e Haxonutbh cyMMy BEKTOPOB U MPOU3BEICHNE BEKTOPA HA YMCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJISIPHOE TPOU3BEICHHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

¢ 3a/aBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.
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o [IpumenaTy reomerpuueckue (akThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOoJIaraloluX HECKOJBKO IIAaroB pEIIEHUs, €CIM YCJIOBUS
IPUMEHEHUS 33J1aHbl B IBHOM (hopMe.

e Pemiare mpocrenmmne reoMeTpudecKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

e PemmaTe 3aauM Ha JIOKA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHHA W
HaX0XJIEHUE TEeOMETPUYECKUX BEIMYMH 10 00pasliaM WIH aJrOpuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI PU PELICHUN CTAHJAPTHBIX MAaTEMATUYECKUX
3aj1ay.

e [[puMeHATh NpOCTEHIIME MPOTPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

e [[puBOANTH IpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [[prMeHATh IOMYYEHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallM!d U IPUMEHATb U3YYEHHBIC IIOHATHS B IPOLIECCE MOUCKA PELICHUs
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEAJIbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIHU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUA M TEOpeM, ammapaTa anareOpsl;
pelaTh MPaKTUYECKHUE 3a]1a4M, CBSI3aHHBIE C HAXO0XKIECHUEM I'€OMETPUUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)
10 kaacc

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TOHATHS ~ crepeomeTpud. Touka, mnpsAMas, IUIOCKOCTb,
npocTpaHcTBO. I[loHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacnosiokeHWe NpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECS,
napajulelibHble W CKpelmmBaronmecs npsamble. [lapamiensHOCTh NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: [apajuieabHbIE IIOCKOCTH; CBOMCTBA
napajyienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEeHHbIE (QUIYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaienaenunes]; IOCTPOCHUE CEUCHU.
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[lepneHIUKYASIPHOCTD NPSAMON M IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJJIEIbHBIE W MEPHECHAUKYISIPHBIE K IIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IUIOCKOCTH,  TPOSKIMs  (GUTypel HA  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, MpsSMas U HAKJIOHHAs MPU3MBL, OOKOBas U
MOJIHAS OBEPXHOCTh PU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIH
napajuiesienunes U ero cpoiictBa. [lupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MHpaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yceuéHHas MnupamMuaa. OJEeMEHThl npu3Mbl M nupamuisl. IlpaBunbHble
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHHKA; MpaBUJIbHAS MpPU3Ma U
NpaBWJIbHAS THUPaMUIa; TpPaBUIbHAS TPEYrojbHAs MUPAMHUIA W TPABUIBHBIN
TteTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
nonexasap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMMeTpHst B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B NUpaMHIAX, Mapajiesenuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMAaroHaiu, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMON IPHU3MBI,
IUIOIIAAb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIB,
TeopeMa O IUIomaad yceuéHHOM mupamuabl. Ilorstue 06 00bEMe. OOBEM
MUPAMUJIBL, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBE. COOTHOLIEHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 kaacc

TeJsia BpaleHus

[Hunuuapuyeckas TTOBEPXHOCTB, oOpazyroriue HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOW MOBEpXHOCTU. LluamHAp: OCHOBaHUA W
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OOKOBasi TMMOBEPXHOCTh, OOpasyroimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yroliiue KOHUUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocCHOBaHUE U BepIlMHA, 00pa3yroIast
U OCb, IUIOMaJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
00pa3ymolre U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa m map: meHTp, paauyc, AMAMETP; IUIOMIAAL MMOBEPXHOCTH CHEPHI.
B3aumnoe pacnonoxenue cepsl U IMI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TJI0Ia/1b Cephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHCAaHHBIM OKOJO cdeprl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TeEJO
BpaIcHUS.

[Tonsatue 06 oObéme. OcHOBHBIE cBoOMcTBa 00BEMOB Tenl. Teopema 00
00bE€ME MPSIMOYTOJILHOTO Mapajuiefenunena u ciaeAcTBus u3 He€. OO0bEM
HUIMHApA, KoHyca. O0BEM 11apa U wiomaab chepol.

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOILICHUS MEXKIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuennsa umiauHApa (MapajuieibHO W MEPHEHIUKYISIPHO OCH), CEYEHHUS
KOHyca (MapajijieIbHOe OCHOBAaHUIO M TPOXOSINEe 4Yepe3 BEpIIMHY), CEUCHUS
niapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHME W BBIYMTAHME
BEKTOPOB. YMHOXXEHME BEKTOpa Ha u4ucio. PasnoxxkeHue BekTopa IO TpEM
HEKOMIUIaHAapHBIM BekTopaMm. IIpaBuno mnapauienenunena. Pemenue 3anad,
CBA3aHHBIX C INPUMEHEHHWEM IMPaBWJI JEWCTBUM C BeKTopamu. lIpsmoyrosibHas
cucTeMa KoopAuHaT B npoctpancTtBe. Koopamuartsl BekTopa. IIpocreimme 3anaun
B KOOpJMHATaX. YTOJ MeEXAy Bekropamu. CKalaspHOE NMPOU3BEAEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1ay.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rogam o0y4eHust)

10 xknacc (68 vacoB)

Ha3Banmue pa3zgeia
(Tembl) Kypca,
(K0JIMYECTBO YACOB)

OcHoOBHOe coaepxaHue

OcHOBHBIE BH/IBI
AeSITeJIbHOCTH YYAITUXCS

BBenenue B
CTepeoMeTPHUIo
(10 9)

OCHOBHBIE IOHATHUS
CTEpPEOMETPHUU: TOUKA,
npsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuiia
U300paKeHHs Ha PUCYHKaX:
N300PKEHUS TIOCKOCTEMH,
napaIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHbI
otpeska. [TonsTus:
nepeceKarommecs
MJIOCKOCTH,
nepeceKaroImecs npsamas u
MJIOCKOCTh.

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
U300paKeHUe
MHOTOIPAaHHUKOB Ha
pPUCYHKaX, Ha
MIPOCKITMOHHBIX YEePTEKAX.
HavanbHblie cBeIeHUA O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIU.
CeueHnss MHOTOTPAHHHKOB.
[Tonsarue 06
aKCHOMAaTUYECKOM

MOCTPOCHUU CTEPEOMETPUHU:

aKCHUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
PEJICBAHTHBIE TEME.

[Tonyuats
MPECTABICHUS O
MPOCTPAHCTBEHHBIX
¢durypax, pazoupaThb
MIPOCTENIINE TTPABUJIA
U300paKkeHHsI 3TUX QUTYP.

N300paxaTs NpaMyro u
MJIOCKOCTh HAa PUCYHKE.

Pacno3naBatp
MHOTOTPaHHHKH,
nupamuiy, Kyo, Ha3pIBaTh
WX DJIEMEHTHI.

Jlenatb pucyHOK Ky0a,
MAPAMUJIbI, HAXOJIUTh
OLIMOKHA B HEBEPHBIX
M300paKEHUSIX.

3HaKOMUTHCS C
CEUYEHUSIMH, C METOJIOM
CJI€IOB; UCIIOIB30BATh JJIS
MOCTPOCHUS CEYEHUS METO/T
CJIEIOB, KPaTKO 3allUChIBATh
Iarv NOCTPOEHHUS CEUECHUSI.

Pacno3naBath BU
CEUYCHHUS U OTHOILIICHUH, B
KOTOPBIX CEYEHUE JIETUT
pebpa Kyba, HAaXOIUTh
IJIOIIA/Ib CEYCHUSI.

HUcnionb3oBats mogodue
MIPU PEIICHUU 3a/1a4y Ha
MOCTPOEHUE CEUCHUN.

3HAKOMUTHCS C
aKCMOMATUYECKUM
MOCTPOCHUEM
CTEPEOMETPHH, C
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aKCMOMaMHU CTEPEOMETPUU
U CJIEICTBUSIMU U3 HUX.
NnmoctpupoBath
aKCHOMBI pUCYHKaMH U
npuUMEpPaMH U3
OKpYyXarolie 00CTaHOBKHU

IIpsimMble ¥ IJIOCKOCTH B
NPOCTPAHCTBeE.
IHapajuieabHOCTD
NPAMBIX M IVIOCKOCTEH
(12 v)

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieiabHbIe U
CKpELIMBAIOIIUECS MTPSIMBIE.
[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
napasuiesibHbIE MPSIMbIE B
IIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX
MPSIMBIX; TAPAJIEIBHOCTD
MPSAMOU U TITOCKOCTH. Y TJIBI
C COHAIPaBJIEHHBIMU
CTOPOHAMHU; YTOJI MEXKIY
MPSIMBIMUA B TIPOCTPAHCTRE.
[TapaienbHOCTH
IJIOCKOCTEN: MApAIJIENbHBIE
IJIOCKOCTH; CBOWMCTBA
MapaJJICIIbHBIX INIOCKOCTEH.
IIpocrenmue
MPOCTPAHCTBEHHBIE
(burypsl Ha TIOCKOCTH:
TeTpa’ip, Ky0,
napasuiesienunes;
MMOCTPOCHHUE CEYEHUI

AxTyanu3upoBaTh (HaKThI
Y METO/IbI TUTAHUMETPHH,
pEIIEBaHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTUU.

[Tepeuncnsatey
BO3MOYKHBIE CIIOCOOBI
PACIIOJIOKEHUS ABYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX Ha
puMepax.

JlaBaTb omnpenenenue
CKPEILUBAIOIINXCA MPAMBIX,
dbopmynHrpoBaTh IPU3HAK
CKPEIIMBAIOIIUXCS MPSIMBIX
Y TIPUMEHSITh €ro Mpu
peleHnHy 3aaa4.

Pacno3naBate mpusmy,
HA3bIBaTh €€ DJIEMEHTHI.

CtpouTh ceueHust
MPU3MBbI Ha TOTOBBIX
yepTexax.

[lepeuncnsats
BO3MOJKHBIE CTIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS
MPSAMOM U TNIOCKOCTH B
MPOCTPAHCTBE, MPUBOIUTH
COOTBETCTBYIOIIUE
IIPUMEPBHI U3 peabHON
KU3ZHHU.

JlaBaTh onpeneneHue
MapajuIeIbHOCTH PSIMOM U
TJTIOCKOCTH.

DopMynupoOBaTH NPU3HAK
MApAJIIEITIBHOCTH MIPSMOUN U
TJTIOCKOCTH, YTBEPKICHUE O
MPSAMOM TIEPECEUEHUs IBYX
TUIOCKOCTEM, MPOXOISIIUX
4yepes3 MnapajuiesibHbIe
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MpsIMBIE.

Pemars npaktuueckue
3a/1a4d HA MIOCTPOEHUE
CEYEHUI MHOTOTPAaHHHKA.

OOBICHATH CiTyyau
B3aMMHOT'0 PACTIOJIOKEHUS
TJTIOCKOCTEM.

JlaBaTh onpeneneHue
MapaJUIEIbHBIX IUIOCKOCTEN;
MPUBOJIUTH PUMEPHI U3
pEaAbHOM )KU3HU U
OKpYXaromel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MapajuieIbHOCTh
IJIOCKOCTEMN.

Hcnonp30BatTh npu3HaK
MapajuieIbHOCTH IBYX
IJIOCKOCTEM, CBOMCTBA
MapajuieNIbHbIX MJI0OCKOCTEN
MIpY PEIICHUY 3a7a4 Ha
MTOCTPOCHHE.

OOBSICHATH, YTO
HA3bIBACTCSA MaPAILICIIbHBIM
MPOEKTUPOBAHUEM U KaK
BBITIOJTHSETCS
MPOEKTUpOBaHKE PUTYp HA
IJIOCKOCTB.

N3obpaxarts B
MapaJUICIIbHON TPOEKIIUU
pa3JInYHbIE
reOMETPUYECKHUE (PUTYPHI.

MoaennpoBaTh pealibHbIe
CUTYyalluU Ha A3bIKE
r€OMETPHUH, UCCITEIOBATh
MMOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM
F€OMETPUYECKUX MOHSTHM.

Hcnons3oBath npu
pelIeHny 3a1a4 Ha
MMOCTPOEHUE CCUCHUN
MOHSATHE MAPATIIETBLHOCTH,
MPU3HAKU U CBOMCTBA
napasuieNIbHbIX MPSMbBIX Ha
TIOCKOCTH
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IepneHAUKYJIAPHOCTD
NPSAMBIX U IUIOCKOCTEM
(12 v)

[lepnenaAuKyIJISIPHOCTD
IIPSIMOM U INTIOCKOCTH:
NEPIEHANKYJIIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE MTAPAJUICIIBHBIE U
NEPIEHANKYJISPHBIE K
IIJIOCKOCTH, ITPU3HAK
MIEPIIEHINKYJIAPHOCTH
IPSAMOU U IJIOCKOCTH,
TEOpeEMa O IPSIMOMN
NIEPIECHINKYJIIPHON
IIJIOCKOCTH

[lepnenaukyisap u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J10 IJIOCKOCTH,
pPacCTOSIHUE OT IIPSAMOU 10
IIJIOCKOCTH.

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
pEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OOBICHATD, KaKOU yTO
HAa3bIBAETCS YIJIOM MEXKIY
MEPECEKAIOMINMUCS
MPSIMBIMH,
CKPEILUBAIOIIUMUCS
MPSIMBIMHU B TIPOCTPAHCTRBE.

[laBaTp onpenenenue
MEePIECHIUKYISIPHBIX
MPSIMBIX U TIPSIMOM,
MIEPIIEHINKYJIIPHON K
IJIOCKOCTH.

HaxoauTe yribel Mmexny
CKPEILUBAIOIIUMUCS
NpsIMBIMU B KyO€ U
MApaMHU/IE.

[IpuBOINTH IPUMEPHI U3
pEAIbHOM )KU3HU U
OKpY’Karolei 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIEHIUKYISIPHOCTD
MPSIMBIX B MPOCTPAHCTBE U
MEePIEHIUKYJIIPHOCTD
MPSAMOM K INIOCKOCTH.

DopMynUpPOBaATH
MIPU3HAK MEePIECHINKYIISIP-
HOCTH IPSIMOU U
IJIOCKOCTHU, IPUMEHSITh €r0
Ha MIPAKTUKE: OOBSICHATH
MePIEHIUKYISIPHOCTD
pebpa KyOa 1 1uaroHanu
€ro rpaHu, KOTopas €ro He
COJICPKUT, HAXOAUTH JJIUHY
JMaroHaau Kyoa.
Brruucnars BeICOTY
MPaBUJILHOU TPEYTOJIBHOU U
MPABUJIBHOM YETHIPEXYTOJIb-
HOW MUpaMUJI MO AJIMHAM
péoep.

Pemrats 3agaun Ha
BBIYMCJICHUS, CBSI3AHHBIE C
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MEPIEHIUKYJIAPHOCTHIO
MPSIMOM U TJIOCKOCTH, C
WCIIOJIb30BaHUEM TPH
peleHun
MJIaHUMETPUYECKUX (PaKkToB
Y METOJIOB.

OOBACHATH, YTO
HAa3bIBAIOT
MEPIIEHAUKYIISIPOM U
HAKJIOHHOMW U3 TOYKH K
IJIOCKOCTH; POEKIUEN
HAKJIOHHOW Ha MJIOCKOCTb.
OOBSICHATh, UTO Ha3bIBACTCS
PAcCTOSIHUEM: OT TOUYKH JI0
IIOCKOCTH; MEXKIY
napasuieIbHbIMU
IJIOCKOCTSIMU; MEXKITY
IIPSAMOM U MApAJIICIIBHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIAMUCS
MPSMBIMH.

Haxomuts >t
PacCTOSIHUS B IPOCTHIX
ciydasix B KyOe, nupamuze,
MpU3Me.

MonaenupoBath
peanbHbIE CUTyalluy Ha
A3bIKE TEOMETPUH,
HCCIIEI0BATh IOCTPOCHHBIE
MOJIEIIA C UCITOJIb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBate npu
pEIIeHUN 3aa4 Ha
MMOCTPOCHHUE CEYEHUI
teopemy Iludaropa,
CBOMCTBA NPSIMOYTOJIbHBIX
TPEYrOJILHUKOB.

Yriabl Mexk1y NpIMbIMH
U IUIOCKOCTSIMU
(10 9)

VYTl B IPOCTPAHCTBE:
YTOJI MEXIy NPsIMON U
IJIOCKOCTBIO; JBYTPAHHBIN
YTOJI, IMHENHBIN YT O
JIBYIPaHHOTO yTJIa.
[lepneH UKy ISIPHOCTD
IJIOCKOCTEN: PU3HAK

AKTyanu3upoBaTh (HaKThI
Y METO/Ibl TUITAHUMETPHH,
pEJIEBaHTHBIE TEME,
IIPOBOJUTH aHAJIOTUU.

JlaBaThb onpenenenue
yIila MEXKIy IPSAMOU U
TJIOCKOCTBHIO,

42




MEPIEHINKYJIAPHOCTH JIBYX
iockocter. Teopema o
TPEX NEPHEHIUKYIAPAX

bopMyIMpOBaTh TEOPEMY O
TPEX NEPHEHAUKYISAPAX U
o0paTHyIO K HEeH.

Haxoaute yron mexny
MPSIMOU U TTOCKOCTBIO B
MHOTOTPaHHHKE,
PAcCTOSIHUE OT TOYKH J10
MPSAMOM Ha IUIOCKOCTH,
HCIIOJIB3Ysl TEOPEMY O TPEX
NEPHEHANKYJIApaXx.
IIpoBOaUTE Ha yepTEKE
NEPHEHANKYJIAP: U3 TOUKU
Ha MpsAMYIO; U3 TOYKH Ha
IIJIOCKOCTb.

JlaBaTb omnpenenenue
JIBYTPaHHOTO yTJIa U €ro
351eMEHTOB. OOBACHATH
PaBEHCTBO BCEX JIMHEHUHBIX
YIJIOB IBYTPaHHOTO yTJIa.

Haxonuts Ha yepTexe
JIBYTPaHHBIN YTOJ NPH
pedpe nupamMuabl, TPU3MBI,
napasuleJIenunea.

JlaBaThb onpeneneHue
yriia MeXAy MIOCKOCTSIMHU.

JlaBaTp ornpeneneHue u
bopMyIMpPOBaTH MPU3HAK
B3aMMHO
MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN.

HaxoauTe yribel Mmexny
MJIOCKOCTSIMU B KyO€ U
npaMu/ie.

Hcnonp30Bath npu
pELIeHNH 337a4 OCHOBHBIE
TEOPEMBI U METOJIbI
MJIAHUMETPUH.

MogenupoBath
peanbHbIE CUTyalluy Ha
A3BIKE TEOMETPUH,
MCCJIEI0BATH IOCTPOECHHBIE
MOJIEJIN C UCITOJIb30BAaHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBath npu
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pelIeHnHy 3a1a4 Ha
MMOCTPOEHUE CCUCHUN
COOTHOILIEHHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHHUKE.

MHoOrorpaHHuKHU
(10 v)

[Tonsitue
MHOT'OTPAHHHMKA, OCHOBHBIE
AJIEMEHTHl MHOTOIPAHHUKA,
BBIMMYKJIBIE W HEBBITYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

IIpusma: N-yrospHas
[pU3Ma; rpaHu 51
OCHOBaHUS IIPU3MBIL;
npssMass M HaKJIOHHAasd
pU3MbI; OOKOBAs U TOJTHAS
IIOBEPXHOCTh IIPU3MBL.
[Tapaiutenenunen,
PSAMOYTOJIbHBIN
napajuleJienunes;, W €ro
CBONCTBA.

[Inpamupma: N-yrosb-
Has TUpaMua, TpaHd W

OCHOBaHHE TTUPAMU/IBL;
OokoBas U TIOJTHAS
MOBEPXHOCTh  TTHUPAMUJIBL;
NpaBWIbHAS W yCCUCHHAs
UpaMuIa.

DNeMEeHThI TPU3MBI U
TTUPAMU/TBL.

IIpaBuibHbIE
MHOTOTPAaHHHKH: TIOHSTHE
MPaBUIILHOTO
MHOTOTPaHHHKA;
NpaBWJIbHAS  TMpU3Ma U
IpaBUJIbHAS npamMu/a;
npaBuibHAs  TPEYTroJbHas
nUpaMua W TIPaBHILHBINA
TeTpasp; KyO.
IIpencrasnenue 0
TIPABHIILHBIX

MHOT'OTPAHHMKAX: OKTajdJp,
JOAEKadIp U UKOCAdIP.
Cummerpust B

AxTyanu3upoBaTh (aKThI
Y METO/Ibl TUTAHUMETPHH,
pEJIEBaHTHBIEC TEME,
MPOBOAUTH AHAJIOTHH.

JlaBaTp onpenenenue
napasuiesienunesa,
pacrio3HaBaTh €ro BUJIBI U
M3y4yaTh CBOMCTBA.

[laBaTh onpeneneHue
MAPaMHUJIbI, PACTIO3HABATh
BH/JIbI [TUPAMHU/I,
dbopMyIMpoBaTh CBOMCTBA
p&6ep, rpaHeli U BBICOTHI
MPaBUJIBHOW MUPAMUJIBI.

Haxoants miomanb
MOJTHOM ¥ OOKOBOM
MMOBEPXHOCTHU MTUPAMU/IBI.

JlaBaThb onpeneneHue
YCEUEHHOM MTUPAMUIBI,
Ha3bIBaTh €€ SJIEMEHTBI.

DopMyIUpPOBATH
TEOpPEMY O IUIOIIAAN
OOKOBOIi TOBEPXHOCTHU
MIPaBUJIbLHOW YCEUEHHOU
MAPaAMHUIBI.

Pemrate 3agaun Ha
BBIYUCJICHUE, CBSI3aHHBIE C
MUpaMUIaMH, a TaK¥Ke
3a/1a4ud Ha MIOCTPOEHUE
CECUYCHHUI.

JlaBaTh onpeneneHue
MIPU3MBI, PACIIO3HABATh
BU/IbI IPU3M, H300paxkaTh
MPU3MBI Ha YEPTEKE.

Haxonnts miomanb
MOJIHOM Wi OOKOBOM
MMOBEPXHOCTH MPU3MBI.

N3y4aTh COOTHOLICHUS
Ditnepa ju1s yncia péoep,
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IMPOCTPAHCTBE: CHMMCTpPUS

OTHOCHUTEIHLHO TOYKH,
TIPSIMOH, TUTOCKOCTH.
DJeMEeHTBl CHMMETPHH B
UpaMuIax,
napaJuieNienumne1ax,
IIPABHIIbHBIX
MHOTOTpaHHHKaX.
Brruucnenue AJIEMEHTOB
MHOTOTPAaHHHUKOB:  pé&Opa,
JMaroHalIy, yTJIBL.
[Tnomans O0oKOBOM
MOBEPXHOCTH U TIOJHOMU
MTOBEPXHOCTH psIMOU
MIPU3MBI, TUIOMIATb
OCHOBaHWH, TeopemMa O
O0oKoBOM MIOBEPXHOCTH

npssMor npu3mel. lInomans
OOKOBOW TOBEPXHOCTU U
ITIOBEPXHOCTH  ITPABHIIBHOU

nupamMujbl, TeopemMa o
TJI0ILAIN OOKOBOM
IIOBEPXHOCTH  YCEUEHHOU
nMpamMubl

rpaHey U BEPLINH
MHOTOTrPaHHHKA.

N3yuats BUbI
MIPaBUJIbHBIX
MHOTOIPaHHHUKOB, UX
Ha3BaHUS U KOJMYECTBO
IpaHen.

N3ydats cuMMeETpHIO
MHOTOTPaHHHUKOB.

OOBACHATH, KAKHE TOYKHU
Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEJIBHO JJAHHOM
TOYKH, IPSIMOU WJIN
IJIOCKOCTH, YTO HA3bIBAKOT
LEHTPOM, OCBHIO WJIH
TUIOCKOCTBIO CHMMETPHUH
burypsl.

[TpuBOAUTH IPUMEPHI
CUMMETPUYHBIX (QUTYD B
ApXUTEKTYpE, TEXHUKE,
MIPUPOJIE.

MopenupoBatb
peaJIbHBbIE CUTYyallMU Ha
A3bIKE TEOMETPHH,
HCCJIE0BATh NOCTPOCHHBIE
MOJEJIH C UCIIOJIb30BaHUEM
F€OMETPHUYECKUX TTOHSITHM,
HCII0B30BaTh M01001e
MHOTOIPaHHHUKOB.

O0BLEMBI
MHOTOTPAHHUKOB

8 )

[Toussitie 06 00BEME.
OO0BEM TUPAMHUIBI, TTPU3MBI

AKTyanu3upoBaTh (HaKkThl

Y METO/Ibl TUTAHUMETPHH,
pEJICBaHTHBIC TEME.

OOBACHATH, KaK
U3MEPSIOTCS 00bEMBI TET,
MPOBO/S AHAJIOTUIO C
M3MEPEHUEM ILUIOIIAJIECH
MHOT'OYTOJIbHUKOB.
@opMyIMpPOBaTH OCHOBHBIE
CBOMCTBa OOBEMOB.

N3yuaTh, BBIBOOUTH
dbopmyiel 00bEMa
MPSIMOYTOJIBHOTO
napasuieJienunesa, Ipu3Mbl
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Y IUPaMU/IbI.

Brrauciasate 00bEM
MIPU3MBI U IUPAMUIBI TIO UX
DJIEMEHTAM.

[TpumeHsaTH 00BEM 11
pelIeHUs
CTEPEOMETPUYECKUX 3a/1a4
W 11 HAaXO0XKICHUS
r€OMETPUYECKUX BEJIIMUHH.

MopnenupoBaTh peanbHbIe
CUTYyalluu Ha A3bIKE
r€OMETPHH, UCCIIEIOBATh
MIOCTPOCHHBIE MOJEIH C
HCII0JIb30BaHUEM
r€OMETPUYECKUX MOHATUN

IToBTOpEHME: ceueHms,
PACCTOSIHUS M YIJIbI

(6 w)

[TocTpoeHue ceueHuii B
MHOTOTPaHHHKE.

Brrunciienue pacctosiHui:
MEXIY JIByMsI TOUKaMH, OT
TOYKH J0 NPSIMOH, OT TOUKH
JI0 TIJIOCKOCTH; MEXKITY
CKPEIIMBAIOIIAMUCA
MPSIMBIMH.

Beruucnenue yrios:
MEXYy CKPEIINBAOIIMMHUCS
MPSAMBIMU, MEXAY MPSIMOM
1 IJIOCKOCTBIO,
JIByTPAHHBIX YIJIOB, YTJIOB
MEXY THIOCKOCTSIMH

Crpouts ceueHune
MHOT'OIPaHHHUKA METOAOM
CJIE/OB.

JlaBaTh omnpeneneHue
PacCTOSTHUS MEXKTY
¢durypamu.

Haxonute paccrosiHue
MEXKly apajuIeIbHBIMA
TTOCKOCTSIMH, MEXTY
IIJIOCKOCTBIO U
MapaJJICIIbHOUN €U IIPSAMOH,
MEXAY CKPEIIUBAKOIIUMUCS
MPSIMBIMH.

CTpouThb JTMHENHBIN Yol
JIBYTPAHHOTO yIJIa Ha
YepTeKe MHOTOTPaHHUKA U
HaxXOJUTh €r0 BEJIMYHHY.

Haxonuts yriel Mexay
IJIOCKOCTSAMH B
MHOTOrPaHHHUKAX
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11 kaacc ( 68 yacos)

Ha3Banmue paszgea
(Tembl) Kypca,
(KoJIM4eCcTBO YaCOB)

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IBI
AeSITeJIbHOCTH YYAITUXCSI

Tesia Bpalmenus
(24 9)

Cdepa u map: meHtp,
paaMyc, auameTp; IUIOIIalb
TIOBEPXHOCTHU cdepsl.
B3aumHOoe  pacrmonioskeHue
cdepbl U TUTOCKOCTH;
KacaTelbHass IUIOCKOCTh K
chepe; mionaas cheprl.

N3o6paxkenne cdepsl,
rapa Ha MmI0CKOCTH.

Ceuenus mapa.

AKTyanu3upoBaTh
(baKTbl U METOJIbI
TUIAaHUMETPUH,
peJieBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

JlaBatb omnpeneneHus
cdepsl U mapa, ux eHTpa,
paauyca, AMameTpa.
Onpenensate chepy Kak
burypy BpaieHus
OKPY>KHOCTH.

HccnenoBath B3auMHOE
pacnoJioKeHue chepsl U
IJIOCKOCTH, BYX cdep,
WJUTIOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKaX.

PopMyIUpPOBaTH
ONpEICIICHUE KacaTeIbHOM
IIJIOCKOCTH K cdepe,
CBOMCTBO U IPU3HAK
KacaTeIbHOMN IIIOCKOCTH.

3HAaKOMUTHCS C
re0/Ie3NYECKUMU JTUHUSIMU
Ha cepe.
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[Hunuaapuyeckas
MOBEPXHOCTh, 0Opa3zyroIme
HAJIAHAPUYECKOU
MTOBEPXHOCTH, oChb
HAJIAHAPUYECKOU
MIOBEPXHOCTH. Hunuaap:
OCHOBaHUSI u OoKoOBas

MMOBEPXHOCTH, 00Opasyromas u
OCh; IUIOIIAJh OOKOBOM |
ITOJTHOU TOBEPXHOCTH.

N3o0pakenne
UWIMHIpAa Ha IUIOCKOCTH.
Pa3Béprka nunmunpa.

Ceuenus  UMIUHApA
(TMI0CKOCTBIO, TapaslICIbHOM
WIN TIEPICHANKYIAPHON OCU
LHIHHIPA)

OOBACHATD, YTO
HAa3bIBAIOT LIWJIMHAPOM,
Ha3bIBaTh €T0 DJIEMEHTHI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh LIWIUHAP
IMyTEM BpallCHUSA
MPSIMOYTOJIbHUKA.

BriBOAUTD,
UCIIOJIE30BaTh (HOPMYJIIbI
JUUISL BBIYUCIICHUS TUIOIIATU
OOKOBOI TOBEPXHOCTH
HUAJIMHIPA.

N3yuath, pacrno3HaBaTh
pa3BepPTKY UUIIMHIPA.

N300pakath UUIUHAD U
€ro CEYEHHUs MIIOCKOCTHIO,
MIPOXOSLIEN Yepes ero
OCh, HapAJUIEIbHON WU
MEPIECHIUKYJIIPHON OCH.

Haxoants miomamn
ATHUX CEUCHUM.

MopaenupoBaTb
peanbHbIe CUTyallud Ha
S3bIKE TE€OMETPUH,
HCCIIEI0BATH
MOCTPOECHHBIE MOJIENH C
HCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHSITHM.
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Konunueckas
MOBEPXHOCTh, 00pa3ytoume
KOHHUYECKON MOBEPXHOCTH,
OChb 1 BEpIIIMHA KOHUYECKOMN
noBepxHocTu. Konyc:
OCHOBaHHE U BEPIIMHA,
o0pazyronias u ochb;
IJ10111a/1b OOKOBOM M MOJIHOM
MMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: oOpa3yromue u
BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

N3o00paxkeHne KoHyca

Ha IUIOCKOCTH. Pa3Béprka
KOHYyca.
Ceuenus KOHYycCa

(TUTOCKOCTBIO, TIapalIeTbHOM
OCHOBAaHMIO, U INIOCKOCTBIO,
IPOXOASIIEN yepes
BEPIIHHY).

OOBICHATH, KAKOE TEJIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh KOHYC
IIyTEM BpallCHUA
MPSAMOYTOJILHOTO
TPEYTrOJIbHUKA.

N306paxaTh KOHYC H
€ro CEYEHMS IIIOCKOCTBIO,
MPOXOASIIEN Yepe3 OCh, U
IIJIOCKOCTBIO,
MEPIEHINKYJIIPHON K OCH.

N3yuath, pacro3HaBaTh
pa3BEPTKY KOHYCA.

BeIBOIMTD,
UCIIOJIb30BaTh (DOPMYJIBI
JUIS1 BBIYUCIIEHUA TUIOIIATU
OOKOBOI MTOBEPXHOCTHU
KOHYCa.

Haxoants miomamn
CEYEHUU, ITPOXOIALINX
yepes BEpIINHY KOHyCa
WJTU TIEPIEHIUKYJISIPHBIX
€ro OCH.

OOBSICHATH, KAKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3y4darh, OOBACHSTS,
Kak €ero IoJy4YuTh IIyTEM
BpAILEHHS IPSIMOYTOJIbHOMN
Tpaneuuu.

BriBoaUTh, MPUMEHSATH
dhopmyity 1Sl BEIYUCICHUS
I0Iaau OOKOBOI
IIOBEPXHOCTH YCEYEHHOTO
KOHYCA.
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KomOunanus tei
BpaleHUs U
MHOT'OTPaHHUKOB.
MHororpaHHUK, OUCAHHBIN
okoJ10 cdepsr; chepa,
BIIMCaHHAs B MHOTOI'PaHHUK
WJIU B TEJIO BpAICHUS

AKTyanu3upoBaTh
(haKkThl U1 METOIbI
IJIAHUMETPUH,
pEIICeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
TeJlaMU BpallleHus,
MMOCTPOCHUEM CEUCHUH TeJl
BpaIllCHHUS], C
KOMOHMHAIIUSIMU TEI
BpAILICHUSA U
MHOTOIPaHHHUKOB Ha
HaXO0XJICHUE
r€OMETPUUECKUX BEJIUYHH.

Hcnonb3oBaTh npu
pellIeHun
CTEPEOMETPUYECKUX 3a/1a4
MJIAHUMETpUUECKUEe (PaKThl
W METOJbI 3aJ1a4d Ha
BBIYHCIICHHE U
JIOKa3aTeNILCTBO.

MopaenupoBaTb
peanbHbIe CUTyalluy Ha
SI3bIKE TEOMETPHH,
HCCIIEI0BATh
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
F€OMETPUYECCKUX TTOHITHMN
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O0BEéMBI TEa
(10u)

I[Tousstuie 00 00BEME.

OcHOBHEIE CBOICTBA
00BEMOB TeIl.

O0BéM UJIUHIpA,
KOHYyca.

O6BEM mapa U

TJI0MIAEL ChEpHI.

AKTyaJIM3upoBaTh
(haKkThl U1 METOIbI
IJIJAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

BeiBOMTD,
UCIIOJIE30BaTh (hOPMYJIIbI
00BEMOB: MTPU3MBHI,
UUJIMH]pA, TUPAMU/IBI,
KOHYCa; YCEYEHHOU
IAPAMUBI U YCEUYEHHOTO
KOHYca.

Pematp
CTEPEOMETPUUECKHE
3a/1a4d, CBSI3AHHBIE C
BBIYHCIICHUEM 00BEMOB.

DopMynUpOBaTH
OIIPEJEIICHHUE IaPOBOTO
CErMEeHTa, apOBOTO CJIO4,
IapOBOI0 CEKTOPA.

[IpumensTh GopmyIbl
JUTSL HAXOXKIEHUS] O0BEMOB
1apOBOI'0 CErMEHTA,
IapOBOI0 CEKTOPA.

Pematp
CTEPEOMETPUYECKUE
3a/1a4d, CBSI3AHHBIE C
00BEMOM I11apa u
TJI0IIAIbIO CEepHl.

MonenupoBaThb
peanbHbIE CUTyalluu Ha
A3bIKE T€OMETPUU,
UCCJIE10BATh
MOCTPOEHHBIE MOJIENH C
UCII0JIb30BAaHUEM
T€OMETPUYECKUX MTOHSTUM.
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[TomoOHEIE TENIA B
IIPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY
TUTOMIAASIMU TTIOBEPXHOCTEH,
00BéMaMu 1TOA00HBIX TEI

AKTyaJIn3upOBaTh
(haKkThl U1 METOIbI
TJIAHUMETPHH,
peJIeBaHTHBIC TEME,
MIPOBOAUTH aHAJIOTHH.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
COOTHOIIEHHEM 00BHEMOB U
MOBEPXHOCTEN MOAOOHBIX
TEJ B MPOCTPAHCTBE.

MopenupoBatb
peanbHbIe CUTYyalluy Ha
SI3bIKE TE€OMETPHH,
HCCJIe0BATh
MOCTPOCHHBIE MOJIETIU C
HCIIOJIb30BAHUEM
r€OMETPUUECKUX MOHATUN
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BexkTopsl
KOOPAMHATHI
IPOCTPAHCTBE

(20 )

BekTop Ha 110CKOCTH
U B IIPOCTPAHCTBE.
CrnoxxeHue ¥ BBIYUTAaHUE
BEKTOPOB. Y MHOKCHUE
BEKTOPA HA YHCJIO.
Pasznoxxenue Bekropa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasuliesIenunea.

Pemenue 3amau,
CBSI3aHHBIX C IPUMEHEHUEM
IIPABUJI JEUCTBUH C
BEKTOpaMU

ITIpssmoyrosbHas
cucreMa  KOOpAUHAT B
npocrpaHcTBe. KoopanHatsl

BEKTODA. [Ipocreimmue
3a71a4 B KOOpAMHATAX. YTOII
MEXKIY BEKTOPAMH.
CkansipHoe  IpOU3BEACHUE
BEKTOPOB. Brruncnenne

YTJIOB MEXIAy TMpAMBIMH H
IIJIOCKOCTSIMU.

KoopaunatHo-
BEKTOPHBIA  METOJ  IIpHU
pPELIEHUH  TeOMETPUUYECKUX
3aza4

AKTyaJIM3upoBaTh
(haKkThl U1 METOIbI
IJIJAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OnepupoBathb
MOHSATUEM BEKTOp B
IIPOCTPAHCTBE.

DopMyIMpoBaTh
MIPaBUIIO
napasuiesIenunena npu
CJII0’KEHUHU BEKTOPOB.

CknaapiBaTh, BHIYUTATh
BEKTOPBI, YMHOXATh
BEKTOP Ha YUCIIO.

N3y4yath OCHOBHBIE
CBOMCTBA 3TUX ONECPALUU.

JlaBaTb omnpenenenue
MPSIMOYTOJIBHOW CHUCTEMBI
KOOpAMHAT B
IIPOCTPAHCTBE.

BrIpa3uTe KOOpAUHATEI
BEKTOpA 4epe3
KOOPJAWHATHI €r0 KOHIIOB.

BrIBOIUTD,
UCIIOJIB30BaTh (HOPMYITy
JUTMHBI BEKTOpa U
PACCTOSIHUS MEXKITY
TOYKAMH.

Bripaxxats ckansapHoe
IIPOU3BEJICHUE BEKTOPOB
4yepe3 X KOOPANHATHI,
BBIYUCIISITH YTOJ MEXKITY
JIBYMsI BEKTOpaMH, JIByMsI
MPSIMBIMH.

Haxoaute yron mexny
MIPSAMOM U TIIOCKOCTBIO,
YTOJI MEXKy ABYyMSI
MJIOCKOCTAMU
aHAJTIMTUYECKUMU
METOJAMH.

BriBOIHTD,
UCIOJIb30BaTh GOpMyITy
pPacCTOSIHUS OT TOUYKH J10
IIJIOCKOCTH.
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IToBTOpEHUE,
00001IeHNE U
cucTeMaTH3anus
3HAHUH

(14 )

OcHOBHBIE QUTYPHI,
(akThl, TEOPEMBI Kypca
IUTAaHUMETPUHU. 3a]1a4u
TUTAHUMETPHH U METOJIBI UX
PEIICHUSI.

OcHOBHbIE QUTYpHI,
(akThl, TEOpEMBI Kypca
CTEepeoOMETpHUH. 3a1auu
CTEPEOMETPUHU U METO/BI UX
pelieHus

Pemarts nipocrenmme
3aJIa4M Ha HaXOXKICHUE
JUTAH U YTJIOB B
reoMeTpUYeCKUX (purypax,
MIPUMEHATH TEOPEMY
[Tudaropa, TeopemsI
CHHYCOB M KOCHHYCOB.

Haxoauth niomanb
MHOT'OYTOJIbHUKA, KpyTa.

Pacrnio3naBath
1o/100HbIe PUTYPHI,
HAXOJIUTh OTHOIIICHUS
JJIVH U TUIOIIaeH.

Hcnonb3oBaTh npu
peLIEeHUN
CTEPEOMETPUYECKHUX 3a]1a4
(haKThl ¥ METO/IBI
TJIAHUMETPUU
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Pabouast nporpamma y4e0HOro kypca «BeposiTHoCTD U
CTATHCTHKA)
Lean n3dyyenust yueOHOro Kypca

VY4eOHbIil Kypc «BeposiTHOCTP M CTaTHUCTHKa» 0a30BOr0 YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikonbl. Kypc mpemHaszHauen s (OpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAHMUS POJU TEOPUM BEPOSTHOCTEM KAK
MaTEMaTUYECKOr0 MHCTPYMEHTA I U3YYEHHs CIy4alHbIX COOBITUH, BEJIMYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi NPEACTABICHUS YYalluXcs O
METO/AX MUCCIEA0BAHNS U3MEHUNBOIO MHUPA, PA3BUBACTCS TIOHMMAaHUE 3HAYNMOCTH
U OOIIHOCTM MaTEMAaTUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHHSI.

Copnep:xaHue Kypca HaIlpaBJICHO HA 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MPH
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIYy HUMU Ha BaXKHBIX IPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHl U3 OKpY’Kawllero mMupa. B pesynbrare y oOydarommxcs
JOJDKHO c(pOpMHUpPOBATHCS MpPEACTaBICHUE O Haubosee YHNOTPEOUTENbHBIX U
OOIMX  MAaTeMaTU4YeCKUX  MOJENSX,  HCIOJIb3YyeMBIX  JJIi  ONHUCAHMS
AHTPOINIOMETPUUECKUX U JeMOrpaMuUecKux  BEJIMYMH, I[OrPEUIHOCTEH B
Pa3IUYHOrO POJia U3MEPEHUSIX, JIIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IIPOLIECCOB B OOILIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIlMEe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydaiiHple COOBITHS U
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro 4acTp Kypca 3aHMMAaeT M3y4€HUE TIE€OMETPUYECKOIO U
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEpPBhIBHBIMU aHaJIOraMH
— II0Ka3aTeJIbHbIM 1 HOPMAJIBHBIM PaCIIpEICICHUSIMHU.

Copnepxxanue nauHUM «CiydailHble COOBITUS U BEPOSITHOCTH»  CIYXKUT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUN O pacHpelieIEHUU BEpPOSTHOCTEH
MEXy 3HAUCHUSMU CIy4YalHBIX BEJMYMH, a TAKXKE 3Ta JIMHUA HEeoOXoIuMa Kak
0aza I W3y4eHUs 3aKOHA OOJIBIIUX 4YucCel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3ak0H OOJIBIIUX YHCEN MpeiaraeTcsi B 03HAKOMUTENbHOM
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMATUYECKOro (popmMain3ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYaHBIMH  BEJIMYMHAMU,
aKLIEHTUPYIOT BHHMAaHHME IIKOJIHbHUKOB Ha OMNMCAaHUU M HM3YyUYCHHUM CIyYalHbIX
SIBJIEHUI C MOMOILBIO HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCS

IMMOKa3aTCJIbHOMY W HOPMAJIbHOMY pPaCIPCACIICHUAM, IIPU 3TOM IIPCAIIOIaracTcs
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O3HAKOMHUTETFHOE W3Y4YeHUE Marepuanga ©0e3 J0Ka3aTelIbCTB MPUMEHIEMBIX
(haxToB.

MecTo Kypca B y4eOHOM ILI1aHe

B VYueOnom muiane Ha u3ydeHue Kypca «BeposiTHOCTh M CTaTUCTHKa» Ha
0a30BOM ypOBHE OTBOJAUTCA | yueOHBIM Yac B HENENI0 B TEUEHHE Ka)XXIOro roja
o0y4eHwus1, Bcero 68 yueOHBIX 4acoB.

I[Inanupyemble nmpeAMeTHbIE Pe3yJbTAThl 0CBOeHHS padoyeii mMporpaMMebl Kypca (1o
roaam o0y4yeHus )

[IpeameTHbIC pe3ynbTaThl OCBOEHUSI Kypca «BeposATHOCTh U CTaTUCTUKA» B
10—11 xjaccax OpPUEHTHUPOBAHBI Ha JOCTHXKEHHE YPOBHS MAaTeMaTHYeCKOU
rPaMOTHOCTH, HEOOXOJUMOIO IS YCIEIIHOTO pEIIeHUs 3aJad U MpodiieM B
peasbHOM KU3HU U CO3JJaHUE YCIOBUM JUISl UX OOIIEKYJITYPHOTO Pa3BUTHSL.

OcBoenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTHKa» Ha 0a30BOM YpOBHE
CpellHero o0miero oopa3oBaHus JOIKHO O00ECIEYMBATH JIOCTHIKEHHUE CIIEIYIOUX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 kaacc

e Yurtath ¥ CTPOUTH TAOJUIIBI U JUATPAMMEBI.

e OnepupoBaTh MOHATUSIMU: CpellHEE apupMeTUUECKOe, MeuaHa, HauOoJbIIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIAHHBIX.

e OmnepupoBaTh MOHITHAMU: CIy4YalHBIM HSKCIEPUMEHT (OMBIT) U CIydailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (JIEMEHTAPHBIM MCXOM) CIIY4alHOTO OMbBITA;
HaXOJUTh BEPOATHOCTH B OINbITaX C PABHOBO3MOXXHBIMU CIIyYalHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUH B HW3YYEHHBIX
CIIy4alHbIX JKCIIEPUMEHTAX.

e Haxomuth u HopMyIHpoBaTh COOBITHS: TepeceueHne U OObEIUMHCHUE JTaHHBIX
COOBITH, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BATHCS
auarpaMMaMu Disiepa U GOpMYJION CIIOKEHHUST BEPOATHOCTEW MpHU pEIICHUU
3aj1ad.

e OmnepupoBaTh MOHATUSAMH: YCIOBHAsl BEPOSITHOCTb, HE3aBHUCHMbBIC COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKECHHUS TIPU PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATUSIMHU: WCIBITAHUE, HE3aBUCHUMbBIC HCIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIeX W HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUH
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HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIieXxa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCTIbITaHUM bepHyiu.

e OneprupoBaTb  NOHATHAMMU: Cay4yalHas  BEJMYMHA,  paclpeiciicHUe
BEPOSATHOCTEN, TMarpaMMa paclpeIeICHuUs.

11 kace

e CpaBHMBaTh BEPOATHOCTH 3HAYEHUU CIIy4alHOW BEJTUYHMHBI MO PACIPENCIICHUIO
UJIU C TIOMOIIIBIO UarpaMM.

e OnepupoBarh IMOHATHEM MATEMATHYECKOTO OXUAAHUS; MPUBOIUTH NPHUMEPHI,
KaK IIPUMEHSECTCA MaTeMaTU4YeCKOe OKUIAHUE CIIyYalHOU BEJIMYMHBI HAXOIUTh
MaTEeMaTUYECKOE 0KUJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lImeTh mpeacTaBieHue 0 3aKOHE OOJIBIINX YHCE.

e lMeTh nIpeAcTaBieHUEe O HOPMAJIbHOM PacCIpeeICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJIbllleeé W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CnyuyailHple  DKCHEpPUMEHTHI  (OMBITBI) M CIOy4ailHble  COOBITHS.
OnemeHTapHble COOBITHS (UCXO0/IbI). BeposTHOCTH citydaiiHOro coObiTus. binuzocTs
YacTOTBl M BEPOATHOCTU COOBbITHH. Ciy4yallHble ONBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Ha COOBITHSIMU: repeceveHue, 00beIMHEHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHR. J[epeBo CiryyaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BeposTHOCTU. HezaBucuMbie COOBITHSI.

KomOunaropHoe mnpaBwio ymHOxeHus. llepecraHoBku u  (pakropual.
Yucno coueranuil. Tpeyronabuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHblii  cimydaiiHBIM  ONBIT  (MCOBITAHHME), YCIEX W  Heyjaya.
He3aBucumele ucnbitanus. Ceprsi HE3aBUCUMBIX MCIBITAHUI 10 IEPBOrO yCIIEXa.
Cepust He3aBUCHUMBIX UCTIbITaHUN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpenenenwe BeposiTHOcTed. [uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHUCIE, IN€OMETPUYECKOE H
OMHOMHMAJIBHOE.

57



11 kace

UucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHS M CTAaHIAPTHOE OTKIIOHEHHUE. [Ipumepsl npruMeHeHnsT MaTeEMaTU4ECKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMuMHBL. MaTemaTnueckoe OXUAAHUE CyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCKOE OKUIAHUE U JUCIIEPCHS T€OMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3akoH OOJIBLIIMX 4YHUCEI M €ro pojib B HayKe, NpPUPOJE U OOLIECTBE.
Br160pOYHBIN METO/] HCCIEAOBAHUM.

[IpuMepbl HENpPEpBIBHBIX CIOydYalHbIX BeaudyuH. [loHsTne o mIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIBHOM PacIpeIeICHUN.
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TemaTn4yeckoe nIaHMPOBaHUE Yy4eOHOr0 Kypca (1o rogaM o0y4eHus)

10 xmacc ( 34 v)

HaszBanue
pa3jaesia (TeMbl)
(KoJIMYeCcTBO YacoB)

OcHoOBHOe coaepxkaHue

OcHoOBHBIE BHIBI
AeSITeJIbHOCTH 00y4aI0IIUXCS

IIpeacrasiaenue | [IpeacraBneHne JOaHHBIX C N3Baekars nHpOpMaIUIO
JAHHBIX U | IOMOIIIBIO Ta0JIHII | U3 TabnMi, U JUarpamm,
onucartejbHasi JUarpaMM. Cpennee | HCcmoJIb30BaTh  TaOMUIBI |
CTATUCTUKA apupMeTHyecKoe, MeauaHa, | JuarpaMMbl TUTSI
(4 4) HauOOJbIIIeE M HAWMEHbIIEE | TPEACTABICHHUS

3HA4YEHUS, pa3max, | CTAaTUCTUYECKUX JaHHBIX.
IUCIIepCusl, CTaHJApPTHOE Haxoguts onucarenbHbIC
OTKJIOHEHUE YUCJIOBBIX | XapaKTEPUCTUKU JAHHBIX.
HabopoB BouiaBuratb, KpUTHKOBATH
THIOTE3bI 0 XapakTepe
CIIy4YallHOM W3MEHYMBOCTH U
onpenensronmx e¢ hakTopax

Cayuaiinble Ciy4ailHple  KCIIEPUMEHTHI BelgenssTe Ha npumepax
ONBITHI ! | (OTIBITHI) u CIIy4yalHbIC | CTy4ailHbIE COOBITHS B
cJIy4aiiHbIe COOBITHS. DNeMEeHTapHbIE | ONIMCAHHOM CIIyYallHOM OIIBITE.
COOBITHS, OMBITHI C | COOBITUS (ucxompl). D®opMyJIHPOBATH YCIOBUS
PaBHOBO3MOKHBIMH | BepoATHOCTH CIIy4allHOTO | IPOBEICHUS CIIy4allHOTO
3JIeMEHTapPHbIMH COOBITHSI. BepostHOoCcTH | OmIBITA.

HCXO0AAMH COOBITUII B  OMmbITaX C Haxogutsb BEPOSITHOCTHU
B u) PaBHOBO3MOKHBIMU COOBITMM B ONBITaX  C
AJIEMEHTAPHBIMU COOBITUSIMUA. | PABHOBO3MOKHBIMHU MCXOJIAMH.
[IpakTruueckas pabora MogaenupoBarb OIBITEL €
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOJaMU B
X0J1€ MPAKTUIECKON pPabOThI

Onepanum Haja Onepanuu HaJ HNcnoab30BaTh guarpaMMbl
CcOOBITUAMU, COOBITHSIMU: nepeceyeHue, | Jilepa u CIIOBECHOE OMKUCAHUE
CJIOKeHHe oObeuHEHNE COOBITHH, | COOBITHI JIT1s1 (HOPMYITUPOBKU U
BEpPOSITHOCTEI IIPOTUBOIIOJIOKHBIE COOBITHA. | U300PAKEHUS] OOBETUHEHUS U
B u) JlnarpamMmbl Ditnepa. | mepeceueHusi COOBITHH.

dopmyna CJI0KEHUS Pemiats 3a1a4um c
BEPOSITHOCTEN UCIIOJIb30BaHUEM bopmyIbl
CJI0’KEHHUsI BEPOSATHOCTEN

YciaoBHast YcnoBHass ~ BEPOSITHOCTS. Pemarsn 3aa4M Ha
BEPOSITHOCTD, YMHOXKEHHE  BEpPOSTHOCTEH. | HAXOXKIECHUE BEPOSITHOCTEH
aepeBo cJiy4aiiHoro | /lepeso CIly4ailHOro | cOOBITUIA, B  TOM  YHCIIE
onbiTa, ¢opmyJa | DKCIEPUMEHTA. @®opMyIa | yCIOBHBIX C MOMOILBIO JIepeBa
MOJIHOM ITOJTHOM BEPOSITHOCTH. | CIIy4YalHOTI'O OIBITA.
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BEpPOSTHOCTH u | HezaBucumelie coObITHS Onpeneasitb

HE3aBHCUMOCTD HE3aBUCUMOCTh COOBITHUH TIO

coObITHH dbopMmyse W MO OpraHU3AIMU

(6 v) CIIY4alHOTO OIbITA

DJIeMeHThI KomOunaropaoe mpaBuio HUcnoab3oBaTh  MpaBuUiio

KOMOUHATOPUKU yMHOXeHUsI. [lepecTaHOBKM U | YMHOKEHUS JIJIsl IEPEUUCIICHUS

(4 v) dakTopual. Ywucino | cOOBITHI B CITy4aifHOM OTIBITE.
COYETaHUMU. TpeyrosbHUK IMoan3oBaThest  hopmynoi
[Nackans. Popmyna OuHOMA | U TpeyroubHUKoM [lackans s
HproTona ONpPEICJICHNS] YNCIIA COYETAHUM

Cepun bunapHsbIii CIIy4alHbIN Pa3ouBaTh CJIOXKHBIC

MOCJIeI0BATEJBLHBIX | ONBIT (UCTBITAHUE), YCIEX U | SKCIEPUMEHTHl Ha OTACJIbHbIC

HCNBITAHUM Hey/aaya. HeszaBucumele | uCTIBITaHUSA.

B u) VCTIBITAHUA. Cepus OcBauBaTh MOHATHUA:
HE3aBUCHMBIX HUCIBITAHUWA 0 | UCIIBITAHUE, cepust
nepBoro  ycnexa.  Cepus | HE3aBUCUMBIX UCIIBITAHUM.
HE3aBUCHUMBIX VCITBITAHNN IpuBoauth NpuMepbI
bepuymnm. cepuii HE3aBUCHUMBIX

[IpakTueckass paboTa C | UCTIBITAHUM.
HCIIOJIb30BaHUEM Pemars 3amaum Ha TIOMCK
ANEKTPOHHBIX TAOIHUIL BEpPOSITHOCTE  COOBITMI B
CEpUU UCIIBITAHUW 10 MEPBOTO
yCIexa U B CEpUSX UCIBITAaHUN
bepnymm.
HN3yuarsb B xoxae
NMPAKTHYeCKOil  padoTbl C
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IHI] BEPOATHOCTU COOBITHI
B cepusx HE3aBUCUMBIX
WCTIBITAHUI
CiayuaiiHbie Cnyuaiinas BEJIMYMHA. OcBauBaTthb MOHSTHS

BeJIHYHNHBI u | Pacnipenenenue CIy4aitHas BEJIMUMHA,

pacupeaeieHus BeposiTHOCTEW.  Jlmarpamma | pacrpeneseHue, Tabauna

(6 9) pactipenenenuda. CymMa | | pacOpeaesieHusi,  AuarpaMmma
IPOU3BEICHUE CIIy4alHBIX | paclpeIeIICHUS.

BEJIMYMH. [Tpumepsr IIpuBoauThH npuMepbI
pacnpenesneHnii, B TOM YHUCJIE | paclpeeieHud, B TOM YHCIE
r€OMETPUYECKOE U | TEOMETPUYECKOTO u
OMHOMHAIIEHOE OMHOMMAIIBHOTO.
CpaBHuBarthb
pacrpeneneHus CIyYalHBIX
BEJINYUH
Haxoaurhb 3HAYECHUSA
CyMMBI M TPOU3BEIICHUS
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CIIy4ailHBIX BEJIUYMH.

Crpouth M pacno3HaBaThb
reOMETPUYECKOe u
OMHOMMAIILHOE pacTIpe/IeICHHe

O0001IeHHE "
cucTeMaTHu3anusa
3HAHUH

(5w

OnucarenpHas

CTaTHUCTHKA. Cnyualinbie
OTIBITHI u BEPOSTHOCTU
CIIy4alHbIX COOBITHIA.
Onepauuu Haa COOBITHUSIMH.
DneMeHThl KOMOMHATOPUKH,
cepuu HE3aBUCUMBIX
UCIIBITAHUN

IloBTOPATHL W3y4YEHHOE U
BbICTPAaUBaTh CUCTEMY
3HAHUU

11 xaacc (34 v)

Ha3Banmue pasaena
(TemMblI)
(KOJIMYeCTBO YACOB)

OcHoBHOE coaecpKxaHue

OcHOBHBIE BH/bI
AeATEJbHOCTH 00y4al0LIUXCH

IHoBTOpEHME, CmydailHple  ONBITBI U [IoBTOpATH W3y4EHHOE H
00001IeHHNe U | BEPOSITHOCTH CIy4allHBIX | BBICTPAMBAaTh CUCTEMY 3HAHUU
CHCTEeMATH3aIUA COOBITHIA. Cepun
3HAHMH HE3aBUCUMBIX HCIIBITAHU .
(4 v) CnyvaliHple  BEJIWYHUHBI U
pacrnpeieNIeHus
MaremaTu4yeckoe [Tpumepsl NIPUMEHEHHUS OcBauBath MOHSTHE
0KUIAHUE MaTeMaTUYECKOr0 OXKHMJIAHUS | MATEMaTUYECKOTO OKUJIaHMUS.
ciIy4aiiHoi (cTpaxoBaHue, jorepes). [IpuBoauts U 00CYXIaTh
BeJIUYMHBI MaremaTuyeckoe OXUAAHUE | IPUMEPHI MPUMEHECHUS
(4 v) CyMMBbI CJIyYallHBIX BEJIWYHWH. | MATEMAaTUYECKOTO  OXUIAHUS.
Marematuyeckoe oxujaaHue | Beluucnar,  MaTeMaThuecKkoe
reOMETPUYECKOTO U | OKHUIaHUE.
OMHOMUAIILHOTO Hcnonb3oBaTh MOHSTHE
pacrpeeneHuit MaTEMaTHYECKOTO OKUJIaHUS U

€ro CBOWCTBA NPU pPELICHUU
3ajay.

Haxonuth 10 W3BECTHBIM
dbopMylraMm  MaTeMaTHYECKOE
OXKHJIaHUE CYMMBI CITy4alHBIX
BCJTUYMH.

Haxomuth 10 W3BECTHBIM

dbopmyslaM  MaTreMaTH4YeCKUe
OXKUaHUS CIyYalHBIX
BEJIMYMH, HMEIOIIHNX
r€OMETPUYECKOE u
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OMHOMHUAIBLHOE pacnpeaciaCcHusA

JAucnepcus " Hucnepcust u cTaHAapTHOE OcBauBatb MNOHATHSL:
CTaHJAapPTHOE OTKJIOHEHUE. Hucnepcun | nucnepcus, CTaHJApPTHOE
OTKJIOHEHHE reOMETPUYECKOTO U | OTKIIOHEHNE CIIy4YalHOU
cJIy4aiHOMI OMHOMHAIIBHOTO BEJINYUHBI.
BeJINYUHBI pacrpenencHusl. Haxoautes pgucnepcuio 1o
4 4) [IpakTtrueckass paboTa ¢ | pacupenenaecHuro.
HCIIOJIb30BaHUEM Haxogute 10 W3BECTHBIM
AIEKTPOHHBIX TaOJHI dbopmynam JTUCIIEPCHIO
r€OMETPUYECKOTO "
OMHOMMAJILHOTO
pacrpenesneHus, B TOM YUCIE B
X0JIe MPAKTUYECKON paboThI C
WCIIOJIb30BaHUEM BJIEKTPOHHBIX
TaOJINII
3akoH 00JIbIIUX 3akoH OOJBIIMX  YHCEI. 3HaKOMUTBCA c
yuceJa Bri0opounsbIit METOJI | BHIOOPOYHBIM METOIOM
B4 MCCIICIOBAHUI. HCCIIEIOBAHUSI  COBOKYITHOCTH
[IpakTyeckass paboTa C | JaHHBIX.
UCIIOJIb30BaHUEM Nzyuath B X0J1e
AIIEKTPOHHBIX TAOJIHI MpaKTUYECKOH  paboTel ¢
WCIIOJIb30BaHUEM BJIEKTPOHHBIX
Ta0IHII IPUMEHEHUE
BBIOOPOYHOTO MEeToa
HCCIICTOBAHMS
HenpepbiBHbIE [Ipumepsl  HENpEpBIBHBIX OcBauBatb MTOHATHS:
cJly4aiHbIe CIIy4alHbIX BEJIMYMH. | HEIPEPbIBHAS CIIy4daiiHas
BeJINYUHBI DOyHKIMSA IJIOTHOCTH | BEJIMYMHA, HETPEPHIBHOE
(pacnpenesieHus) pacnpeneneHus. PaBHomepHoe | pacnipeneseHue, byHKIUA
(2 9) pacrpeneneHue 51 €ro | INIOTHOCTH BEPOATHOCTH.
CBONCTBA. [IpuBOIMTH IIPUMEPBHI
HETPEPBIBHBIX CITy4alHbIX
BEJIMYUH.
Haxonuts BEPOATHOCTHU
COOBITHI MO JaHHOW (PYHKITUU
IJIOTHOCTH, B TOM  YHUCJE
PABHOMEPHOTO paclpeIeICHUs
HopmaiabHoe 3agau, TMNPUBOASAIIME K OcBauBatb MOHATHS:
pacnpeaejieHus HOPMaJIbLHOMY HOPMAaJIbHOE PACTIPEIEIICHHUE.
(2 9) pacIpeeIEHUIO. OyHKIUA Beigemares 1o onucaHuro
IJIOTHOCTH 151 CBOWCTBA | ClIy4yanHbIe BEJIMYVHBI,
HOPMAJIBHOTO paclpeiefieHus. | pacrpeaenéHHbIe 1o

[Ipaktuueckass pabota ¢
UCTIOJIb30BaHUEM

HOPMAJIbHOMY 3aKOHY.
ITpuBoauTH IpUMeEpHI 33124,
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SJICKTPOHHBIX Ta6JII/III

MPUBOJAIIMX K HOPMaJIbHOMY
pacrpeaeneHuro. Haxonuth
YHUCJIOBBIC XapaKTEPUCTUKU
HOPMAaJIbHOTO pACHpPEICIICHUS
10 U3BECTHBIM (hOpMyJIaMm.

Pemrate 3agaum, CBsI3aHHBIC
C  TNPUMEHECHUEM  CBOMCTB
HOPMAJIBHOTO PaCIpEICIICHUN,
B TOM qucIe c
HCMOJIb30BAHUEM JJIEKTPOHHBIX
Ta0OIUIL

IToBTOpEHUE,
00001IEeHNEe
CHCTEeMATH3aIUA

3HAHUH
(154)

[IpencraBiieHre OAHHBIX C
MTOMOUIBIO TabJIUIL U
Jarpamm, onucaTeIbHast
CTaTUCTHKA, OTIBITHI c
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU,
BBIUHCIICHUE  BEPOSITHOCTEU
COOBITUII € TNPUMEHEHHEM
dbopmyn u  rpaduUeCcKUX
METO0B (KoopMHaTHAs
npsiMasi, JEpeBO, Auarpamma
Diinepa), CIly4anHbIe
BEJIMYMHBI W PaCHpeAcscHus,
MaTeMaTUYECKOE  OXKHUIAHUE
CJIIy4YallHOM BEJIUYUHBI

[loBTOpATH M3y4YEHHOE W
BBICTPAWBaTh CUCTEMY 3HAHUHN
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