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OenepanvHas pabovast mporpamMma To ydeOHOMY Tmpeamery «MaremaTtuka
(6a3oBBIN ypoBeHB) (MpeameTHas obmacTs «MatemaTnka U nHpOpMaTHKa») BKIIOYACT
MOSICHUTENBHYIO 3aIUCKY, COJIepKaHue 00yUeHHUs, TNIAHUPYEMbIC PE3yIbTaThl OCBOCHUS
MIPOrPaMMBI 10 MaTEMATUKE, TEMAaTUYECKOE TUTAaHNPOBAHNUE.

[TosicHuTeIbHAS 3aMMCKA OTPAYXKAET OOIIME IEH U 3a7a9d U3YICHUS MaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHIIOK K €€ HM3y4eHHIO O0YyJarolmuMUCH,
MECTO B CTPYKType ydeOHOTO IUIaHa, a TaKXke TOIXOIbI K OTOOPY COAEp’KaHWUS,
K ONPEICIICHUIO NIAHUPYEMBIX Pe3yIbTaTOB.

Conepxanue oOydeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTelIbHOTO M3YYEHHUsl B KaXKJIOM KJacCce Ha YPOBHE CPEIHETrO
oO1ero oOpa3oBaHusl.

[TnanupyemMble pe3yabTaThl OCBOCHHS MPOTPAMMBI IO MAaTEMAaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOyYCHHsS Ha YPOBHE
CpemHero oOImero oOpa3oBaHUs, a TAKXKE MPEAMETHBIC TOCTIIKCHHS O0YydJaromerocs
3a Kbl 1071 00y4YeHuUs

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma mno MaremMaTHKE Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHuUs
pa3paborana Ha ocHoBe PI'OC COO c yué€ToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPENBABISIEMBIX K MaTeMaTHYECKOMY OOpa30BAaHMIO, M TPAJHULHMA POCCHICKOTO
oOpazoBaHus. Peanuzamusi mporpaMmbl MO MaTeéMaTHKE OOECIeurBAET OBJIAJICHUE
KITFOUCBBIMA ~ KOMIICTCHIIUSIMH,  COCTABJSIFOIIIUMU  OCHOBY  JUJII  CaMOPa3BUTHS
U HENPEPHIBHOTO 00pa30oBaHUs, IIEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH O00YUAIOIIUXCSI.

B nporpamme mo maremaTHKe YYTEHBI UJIeU U MOJ0KeHUs KoHIenuu pa3BUTHs
MaTemMaTHueckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTcTBUY € Ha3BaHUEM
KOHIICTIIIUY, MaTeéMaTH4eckoe OoOpa3oBaHHE JIOJDKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KOKJI0OMY 00yJaronieMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMaTHUYECKUX 3HAHUH,
HEO0OXOMMOTr0 JIJIsl JajIbHEHIeH yCTeHON X13HU B o0mecTBe. IMEHHO Ha pelieHue
ATOM 3a/1au HalleJieHa MporpaMma 1o MareMatruke 0a30BOro ypoBHSI.

B snoxy mmdposoii Ttpanchopmaruu Bcex chep UETOBEUECKOW IeATETHHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeEJOBEKOM 0e3  0a3oBoi
MaTEeMaTUYECKON TOITOTOBKHU. YK€ B IIIKOJIC MAaTEMATHKA CIYXKUT OTIOPHBIM MPEMETOM
JUIST U3Yy4YEHUS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCIE IIKOJbI peaTbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOJTHOICHHON
0a3oBoii 00II€00pPa30BaTEIBHOM MOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEGHO T€M, YTO B HAIlM JHU PACTET YUCIO CHEIUATBbHOCTEH, CBSI3aHHBIX
C HETMOCPE/ICTBEHHBIM MPUMEHEHHEM MaTEMaTHKH: U B c(hepe SPKOHOMUKH, U B OH3HECE,
Y B TEXHOJIOTUYECKHUX 00JIACTIX, ¥ JJaXKe B TYMaHUTapHBIX chepax. Takum oOpa3zom, Kpyr
OoOy4Jarommxcsi, M KOTOPBIX MaTeMaTHKa CTAaHOBHUTCS 3HAYUMBIM MPEAMETOM,
CYILLECTBEHHO PACILIHUPSETCA.
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[IpakTHyeckasi MONE3HOCTh MaTEMAaTHKH OOYCJOBIEHA TeM, YTO €€ MpPEeAMETOM
ABJIAIOTCS (DyHIAAMEHTAIbHBIE CTPYKTYPhI HAIIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUSI OT MPOCTEHIINX, YCBAaMBAaE€MbIX B HEMOCPEICTBEHHOM
ONbITE, 1O JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJISi pa3BUTUS HAYYHBIX H
TEXHOJIOTUUECKUX uJeH. be3 KOHKPETHBIX MaTEeMaTHYECKUX 3HAHUU 3aTPyAHEHO
NOHMMAaHWE TPUHLHUIIOB YCTPONCTBA M HCIOJB30BaHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE W MHTEpPOpETalus Pa3HOOOpa3HON COLUMAIBHOW, 3KOHOMUYECKOM,
noJuTUYeckod  uHbopmanuu, ManodPQpeKkTuBHA TOBCEIHEBHAs  MpaKTHYecKas
nesaTenbHocTh. KaxkioMy 4enoBeKy B CBOEH KU3HU MPUXOJUTCS BBIIOJIHATH JOCTATOYHO
CJIOHBIE paCUEThl U COCTABIIATH HECIOKHBIE AJITOPUTMBI, HAXOJIUTh HY>KHbIE (POPMYJIIbI
U MPUMEHSTHh UX, BIAJETh MPAKTUUECKUMH NMpUEMaMU T€OMETPHUUECKUX M3MEPEHUN U
NOCTPOEHUM, YUTaTh HMH(POPMALIUIO, MPEACTABICHHYIO B BHJY TaONHI, AUarpamm
U IpauKOB, KUTh B YCJIOBHUSAX HEOINPENEIEHHOCTH U IMOHUMATh BEPOSTHOCTHBIN
XapakTep CIydalHbIX COOBITHIA.

OOHOBPEMEHHO € paclIupeHreM chep NPUMEHEHUS MaTEMATUKH B COBPEMEHHOM
oOmecTBe BcE€ 0Oojee BaXKHbIM CTAHOBUTCS MATEMAaTUYECKUW CTUIb MBIIUICHHS,
NPOSIBIISIOLIUICS B ONpeNeiI€HHBIX YMCTBEHHBIX HaBbIKax. B mporecce usyueHus
MaTeMaTUKUd B apceHall MPUEMOB U METOJOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKIUS U AeIyKLHsI, 0000IIEHHEe U KOHKPETH3alUs, aHATIU3 U
CUHTE3, KJacCupUKalus U cucTemMarusanus, abcrparupoBanue U aHaiaorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3aKIIOUEHHI, MpaBWIa HX KOHCTPYUPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUHM,  CHOCOOCTBYIOT  BbIpAaOOTKE  yMEHMS
dbopMynupoBaTh, OOOCHOBBIBaTb W JIOKa3blBaTh CYXACHUS, TEM CaMbIM pPa3BHUBAIOT
JIOTUYECKOE MBbIIUICHHE. MaTemMaThKe NMPUHAJIKUT BeAyllas poib B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIUICHUS W BOCIHUTAHUM YMEHHM JCHCTBOBATh
M0 33JJaHHBIM aJrOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYUPOBATH HOBBHIE.
B mporecce pemieHus 3amad — OCHOBHOM y4eOHOW JESTEILHOCTH Ha ypoKax
MaTEeMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U IPUKJIATHASI CTOPOHBI MBIIILICHUS.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
palMOHAIIBHYI0O U MH(POPMATHUBHYIO peYb, YMEHHE OTOMpaTh HambOoJee MOIXOISIINe
A3BIKOBBIE, CHUMBOJIMYECKHUE, TpapUUECKUe CpEeACTBa JI BBIPAXKEHHUS CYXICHUNH U
HAIJISIIHOTO UX MPEJCTaBICHUS.

HeoOxoauMbpIM KOMITIOHEHTOM OOIIel KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABJIETCS 0011I€€ 3HAKOMCTBO C METOJJaMU TTO3HAHUS ACHCTBUTENBHOCTH, IPEICTABIICHUE
O IpeIMETe U METOJAE MATEMAaTHKH, €ro OTJIMYUSA OT METOJOB €CTECTBEHHBIX H
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MATeMAaTHKH IS pEelIeCHUs
HAyYHbIX U MPUKIAAHBIX 337a4. Takum oOpazoM, MaTeMaTHuYecKoe 00pa30BaHue BHOCUT
CBOM BKJIaJ B (hOpMUpPOBaHKE OOLIEH KYJIbTYphI YEJIOBEKA.

N3yyeHne MaTreMaTUKU CIIOCOOCTBYET 3CTETHUECKOMY BOCIHTAHHUIO 4YeJIOBEKa,
NOHUMAHUIO KpPAaCOThl W U3SIIECTBA MATEMATHUYECKUX PACCYXKIEHUH, BOCHPUSTHIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.
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[IpuoputetHpiMu HeasiMu oOyueHusi matemaruke B 10-11 kimaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCSI:

(dopMupoBaHHE IEHTPAIBHBIX MaTEeMAaTHMYECKUX TMOHATHH (YMCIO, BEIMYMHA,
reoMeTpuyeckas ¢Gurypa, nepeMeHHas, BEpOSTHOCTh, (PYHKIHS), 00ECIEUHBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00Pa30BaHMsI 00yUaroINXCS;

NOJBEJCHUE OOyJaroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKHA U OKPY’KAOIIEr0 MUpPA, TOHUMAHUE MAaTEMAaTUKU KaK 4acTH
o011ei KyJIbTyphl YEJIOBEUYECTBA;

pa3BUTHE MHTEJUICEKTYAIbHBIX U TBOPYECKUX CIHOCOOHOCTEH 0O0ydJarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTHA MBILIUICHHS,
MHTEpeca K U3yYEHHUIO MAaTEMAaTUKH;

(dopmupoBaHre (PYHKIIMOHAJIBHOM MaTEMaTUYECKOM TI'PAMOTHOCTH: YMEHHS
pacrmo3HaBaThb MaTE€MaTHYECKHE AacCHEeKThl B PEAJbHBIX JKU3HEHHBIX CHUTYyalMsIX
U TpU U3YYEHUU JIPYITUX Y4YEOHBIX MPEIMETOB, IMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEW, (OopMyIMpoBaTh HUX Ha SA3bIKE MAaTeMaTUKU M CO3/1aBaTh
MaTeMaTUYECKUEe MOJIEIM, MPUMEHITb OCBOCHHBIM MaTeMaTHYeCKUH  ammapaT
JUISL pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3aJau, MHTEPIPETUPOBATh U OLCHUBAThH
IIOJIyYCHHBIE PE3YJILTATHI.

OcCHOBHBIMU JHHHSIMH cojiepkaHusi MatemaTukd B 10-11 kmaccax sBisrOTCS:
«Yucna u BbUUCICHUS», «Alredpay («Anredpandeckue BbIPAXKEHUSD, «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana marematnyeckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl U ux cpoiicTBay, «3MepeHue reoMeTpuYeCcKUX BEIUYHUHY»), «BeposTHOCTh U
CTaTUCTHKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapajlieIbHO, KaXKgas B COOTBETCTBUU
C cOOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBUCUMO OJIHA OT APYIOi, a B TECHOM KOHTAaKTe
u B3aumojnercTBuu. Kpome »3Toro, ux oOBEOUHSAET JOTMYEecKas COCTaBJISIOLIAs,
TpPaJMLIMOHHO MPUCYIIasi MaTeMaTHUKE U MPOHU3BIBAOIIAS BCE MATEMATUUYECKUE KYyPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHHUE
METOJAMH JI0Ka3aTeNIbCTB, aJrOPUTMAMHU pEIICHHs 3adad, yMeHHEe (OpMyIHpOBaATH
ONpEJENCHNs, aKCUOMBl W TEOPEMbl, MPUMEHSTh HX, NPOBOJUTH JOKA3aTEJIbHbBIE
paccykJeHusT B XOJE pEIICHUs 3a7auy» OTHOCHTCS KO BCEM Y4YEOHBIM Kypcam, a
bopMHpOBaHUE JIOTMYECKMX YMEHHMH pacnpefensercss MO0 BCeM TojaM o00ydyeHus
Ha YpOBHE CpPEeIHEro 00I111ero 00pa3oBaHuUs.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. [Iporpammoil mo maremMaTuke MpeaycCMaTpUBACTCS
u3ydeHue ydeOHoro mnpeamera «MaTemMaTuka» B paMKax TpEX Y4eOHBIX KYypCOB:
«AnreOpa W Hayajga MaTeMaTH4eckoro aHanmusa», «l'eomerpus», «BeposTHOCTh U
CTaTUCTHKa». DOPMUPOBAHHUE JIOTMYECKUX YMEHHH OCYIIECTBIIAETCS Ha NPOTSKEHUU
BCEX JIeT OOy4YeHHs] Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUs, a 3JIEMEHTbI JIOTUKU
BKJIFOYAIOTCS B COJIEP’KaHNE BCEX HAa3BAaHHBIX BBIIIE YUEOHBIX KypCOB.

Oo0111ee ynciio 4acoB, peKOMEHAOBAHHBIX JUIS U3yUeHUs MaTeMaTuku — 442 daca: B
10 kmacce — 238 yacoB (7 yacoB B Hexenio), B 11 kmacce — 204 yaca (6 yacoB B
HEJIEITIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHMIXXCHHC O6y‘{aIOIHI/IMI/ICH JIMYHOCTHBIX, MCTAIIpCAMCTHBIX H IIPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YJIbTATOB OCBOCHUA y‘{C6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMAaTUKH HAa YPOBHE CpPEAHEro 0oO0IIero oOpa3oBaHMs
y oOyuarorierocst OynyT cpOpMUpPOBaHBI CIAEIYIONINE TUYHOCTHBIE PE3YIbTATHI:

1) rpakaIaHCKOr0 BOCIIUTAHMA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MMO3UIIMM OOYYaIOMIerocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOTrO 0O0IlecTBa, MPEJCTaBICHUE O MaTEeMaTHYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH, MPOLEIYP TPaXKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COLIUAbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIMSIMU U Ha3HAYCHHUEM,;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHICKOM TPaXKJAHCKOM WIEHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY W HACTOAIIEMY POCCHUMCKOM MATEMaTHUKH, IIEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIBI,
HCIIOJIb30BaHUE ITUX JIOCTHKEHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

OCO3HaHWE JyXOBHBIX ILIEHHOCTEH POCCHUMCKOro Hapoaa, C(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IIOBEJAEHUS, CBSA3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAYyKU U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE JIMYHOIO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOrO Oy IyIIEro;

4) 3CTEeTHYECKOro BOCIIUTAHUS

JCTETUYECKOE OTHOILIEHUME K MUpPY, BKIIOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUH, pacCyKIeHUM, BOCHPUUMYHUBOCTD
K MaTeéMaTUYECKHUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3HIecKOro BOCIATAHUA:

c(hOPMHPOBAHHOCTh YMEHUS TMPUMEHSATh MAaTEMAaTHUYCCKUE 3HAHWUS B HMHTEpecax
3M0pOBOr0 W 0Oe3omacHOro oOpa3a >KWM3HHM, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY
3I0POBBIO  (3710pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
perynspHas Gpuznyeckass akTHBHOCTb), (U3NUECKOE COBEPIICHCTBOBAHUE TP 3aHATHAIX
CIIOPTUBHO-037I0POBUTEIBHON JIEATEILHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMSI:
TOTOBHOCTh K TPY/y, OCO3HAHHE LIEHHOCTH TPYAOIIOOMS, HHTEPEC K Pa3iHMuHbIM
chepam TnpodeccHOHATBLHON NESITEIbHOCTH, CBS3aHHBIM C MATEMAaTHKOW © €€

8
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NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oymymieit mpodeccun
U pPEaJu30BbIBATh COOCTBCHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTh W CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCel KHM3HHU,
TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PCIICHUM MPAKTHYSCKUX 3a7ad MaTeMaTHICCKOH
HaIpPaBJICHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCTIUTAHMSI:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
KOHOMHYECKHUX MTPOIIECCOB HA COCTOSTHUE MPUPOIHON U COUATBHON CPEJIbl, OCOZHAHHE
r100ampbHOTO  XapakTepa HKOJIOTHYECKUX MpoOJeM, OpHEHTallds Ha MPUMEHEHHE
MaTEeMaTHUECKUX 3HAaHUW JUIS pelIeHHWs 3aJad B O0JIACTH OKpPYXKAloIIeH Cpempl,
IUTAHUPOBAHKE TIOCTYITKOB W OICHKH WX BO3MOXKHBIX IMOCIEIACTBHHA JIJI OKPYIKAIOMICH
CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
UUBWIM3AIMM, OBJIAJCHUE S3BIKOM MAaTEMaTUKH M MaTeMaTHYEeCKOM KyJbTypoil
KaK  CpEACTBOM  IIO3HAHHWA MHUpPA, TOTOBHOCTb  OCYHIECTBJISATH  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMU JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHUBEPCATbLHBIMHU
PETYISTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTebHbIe YHHBEPCAJbHbIC YUeOHbIC ACHCTBUA
ba3oBble Jiorn4yeckue 1eMcTBUsA:

BBUSIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATHUM, OTHOIICHUN MEXKIY MOHATHUAMH, (GOPMYJIHUPOBATH OIpeeICHUs
MOHSATUM, YCTAHABJIMBATh CYIICCTBEHHBIM TMpU3HAK KiIacCU(UKAIMKM, OCHOBAHUS
JUTst 0000IIEHUs ¥ CPaBHEHU S, KPUTEPUH TPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATH, (GOPMYIUPOBATH U IPEOOPA30BLIBATH CYKICHHS: YTBEPAUTEIbHBIC
U OTpUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3UM M TMPOTHUBOPEUUS
B (akTax, [aHHBIX, HAOIIOJEHUSIX U YTBEPXKACHUAX, TMpeajiaraTb KpUTEPUH
JUTISL BBISIBIICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNI;

JIeNaTh BBIBOJIBI C MCTIOJB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKIFOUEHNU 110 AaHATIOTHH;
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MPOBOJIUTh CAMOCTOSITEILHO JOKAa3aTeIhCTBA MAaTEeMaTHYECKUX YTBEPKICHUN
(mpsiMble W OT TPOTHBHOTO), BHICTpAaWBaTh apTyMEHTAIIMIO, MPHUBOIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus ydeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarenLCKHe 1eMCTBUSA .

WCIOJIb30BaTh  BOMPOCHI KAk HCCIENOBATENbCKUM  MHCTPYMEHT  ITO3HAHUSA,
bopMyIMpOBaTh BOIMPOCH], (PUKCHUPYIOIIKE MPOTHBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MMPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEHOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBIEHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBJICHUSMH, MPOIECCAMU;

CaMOCTOSITeNIbHO  (hOpMYyNIHpOBaTh OOOOIIEHHUS M BBIBOJABI 110 pPe3yibTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M O0OOIICHUI;

IPOTHO3UPOBATh BO3MOXXHOE€ PpPa3BUTHE MPOIECCa, a TAaKXKE BBIJBUTATh
MPEIIOIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH 1e(pUIUTHI MH(OPMALIMH, TaHHBIX, HEOOXOJUMBIX JIJIsl OTBETA HA BONPOC
U JJIA pELICHUs 3a1a4H;

BbIOMpaTh WMH(OPMALIMIO W3 HCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHIOB U (GOpM
IIPEJICTaBIICHMSI;

CTPYKTYpUpOBaTh HWHGOPMALMIO, NPEACTaBIATh €€ B pPa3IUYHBIX (popMmax,
WJUTIOCTPUPOBATh TpadUuecKH;

OLICHMBATh HaJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CPOPMYIUPOBAHHBIM
KpUTEpHUSM, CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yueOHbIEe [1eHCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U 1IEJISIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOJy peHICHUsS 3aadi, KOMMCHTHPOBAThH
MOJIYYCHHBIN PE3yNbTAT;

B XOJIle OOCYXICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBI,
poOJIEMBI, pPEeIIaeMON 3aJlayy, BBICKA3bIBATh WJICH, HAIICIICHHBIC HAa TOWCK PEIICHHUS,
COTOCTAaBIISATh CBOM CYXJICHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JUajora,
OoOHapy>KHUBaTh Pa3InYUEe M CXOJACTBO IMO3UIINHA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIIaCHsl, CBOM BO3PAKEHUS;

MPEACTABNIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpATh (opMaT BBICTYIUICHHS C YYE€TOM 3a1a4
NPE3CHTAIMN U 0COOCHHOCTEH ayIuTOPHUH.
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PerynsitTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranu3anus:

COCTABJISITH IJIaH, aJITOPUTM PEILICHUA 3a/1a4, BEIOMPATH CIIOCO0 PEIICHUS C YUETOM
UMEIOIUXCS PECYypCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBI HHTEJIJIEKT:

BJIa/ICTh HABBIKAMHU IIO3HABATEIHHONW peQIeKCHH KaK OCO3HAHHUS COBEpIIAaeMbIX
JNEUCTBUA UM MBICIUTENIBHBIX MPOIECCOB, WX PE3YJbTATOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJIS Tpollecca MU pe3ysibTaTa PEeUIeHHs MaTeMaTHYecKOou
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPU PEIICHUH 3a/JauHu,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa IE€JIW M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WJTH HEJIOCTHXKEHUS PE3YJIbTaTOB JIESITEIbBHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIBHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYATHLHON pabOThI
Opy  pelIeHUH Yy4eOHBIX 3aja4, NPUHUMATh I1€Jb COBMECTHOM JIeATEIbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacHpenensaTb BUIbI pPadoT,
JIOTOBApUBATHCA, OOCYX JaTh MPOIECC W pe3ylbTar paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (oOCyXIeHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C APYTUMHU YJICHAMH KOMAaH[IbI, OIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOIINi
MPOJYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIC PE3yNbTaTBl OCBOCHMSI MPOTPAMMBI MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHEro oouiero o0pa3oBaHus MPEACTaBICHbI IO rojilaM 00y4eHUs
B paMKax OTHAEIBHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3lieiiaX MpOTrpaMMBbI
110 MaTEMATHKE.
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHAS 3AIIMCKA

VYuebHsbIil kypc «Anredpa U Hayaia MaTEMAaTHUYECKOTO aHAIM3ay SIBJISICTCS] OJTHUM
u3 HauOoJyiee 3HAYMMBIX B IMpOrpamMMe CpelaHero oOuiero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIBHYIO 0a3y sl M3y4EHHS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIpyroil CTOpPOHBI, (POPMHUPYET JIOTUYECKOE
1 a0CTpaKkTHOE MBIIUICHUE O0YYalolUXCsi Ha YpOBHE, HEOOXOJUMOM MJiI OCBOCHUS
y4eOHBIX KypcOB MH(QOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AinreOpa M Hadajga MaTeMaTH4YECKOro aHalIM3a» OOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpasi pOPMYIUPYET CBOU
JOCTUKEHHS B MaTeMaTu4eckon hopme.

VY4eOHbIi Kypc anreOpbl M Hayal MaTeMaTHUYECKOrO aHAIN3a 3aKJ1a/IbIBa€T OCHOBY
JUIA  YCIIEIUHOTO OBJIAJICHUS 3aKOHaMH (PU3WMKH, XUMHUH, OWOJIOTMH, T[TOHUMaHUS
OCHOBHBIX  TEHJIEHIMN  SKOHOMMKM M  OOIIECTBEHHOW  JKM3HHM,  IO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSAX,

YBEPEHHO MCIOJb30BaTh MX B IOBCEAHEBHOM XU3HU. B TOXe BpeMs oOBlajeHue
aOCTpaKTHBIMU U JIOTUYECKU CTPOTMMU MaTEMaTUUYECKUMU KOHCTPYKLUSAMHU Pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HWCTUHHOCTb YTBEP)KICHUA,
UCTIONIb30BaTh 00OOIIEHHEe M KOHKPETH3allMI0, a0CTparupoOBaHUE U  aHAJIOTHIO,
(opMHpYET KpeaTUBHOE U KPUTHUECKOE MbIIITIEHUE. B X0/1€ n3ydyeHus areopbl U Havyal
MaTeMaTUYECKOr0 aHajiu3a Ha YPOBHE CpPEHEro 00IIero oOpazoBaHus oOydaromuecs
IOJIY4ArOT HOBBIA ONBIT PELICHNS MPUKIAIHBIX 33/1a4, CAMOCTOATEIBHOTO IOCTPOEHUS
MaTEeMaTUYECKUX MOJENEH peanbHbIX CUTYallMii M UHTEPHpPETalUd TMOJYyYEHHBIX
pELIeHU, 3HAKOMSATCSA C IPUMEPAMHM MaT€MaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE,
HayKe U B UICKYCCTBE, C BBIAAIOIMUMUCI MAaTEMAaTUYECKUMH OTKPBITUAMU U UX ABTOPAMH.
VYyeOHblli Kypc anreOpbl W HayaJl MaTeMaTHU4YecKOro aHainu3a o0sanaer
3HAYNUTEIBHBIM BOCHUTATENBHBIM IMOTEHLIMAIOM, KOTOPBIM peanu3yeTcss Kak depes
y4eOHbII MaTepHall, CHOCOOCTBYIOUUH (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u 4epe3 crnenuduky ydeOHOM esTeIbHOCTH, TPeOyIomeld CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIbHOM KOHILIEHTpAllMM BHUMAHHS W OTBETCTBEHHOCTH
3a [OJIYYEHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HavajaM MaTEeMaTHYECKOTO aHalu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType nporpammsl o anreOpe 1 HayaiaMm aHalIu3a BBIICTSIOTCS CIeIyIOIIHe
coJiepKaTelIbHO-MeTOAMYecKre JUHUM: «Yucna W BeIUMCHCHUs», «DyHKIMH U
rpadukm», «YpaBHEHUS M HepaBeHCTBa», «Havala mMaTeMaTHYECKOro aHaiu3an,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIBHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JIBYX JIeT OOydYeHHMs Ha YPOBHE CpPETHEro oOwIero
o0pa30oBaHusl, €CTECTBEHHO JOMOJIHAS APYT JApPYyra U MOCTENEHHO HACHIIASICh HOBBIMU
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TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypC SIBISIETCS MHTETPATUBHBIM, TMOCKOJBKY
oOBeuHSET B cebe cojiepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMATUUECKUI aHAJU3, TEOPUSI MHOXKECTB U Apyrue. Ilo mepe Toro
Kak oOydarouiuecsi OBJaJeBalOT BCE Oosiee IMIMPOKMM MATEMAaTHYECKUM aIapaToM,
y HHUX TOCJEA0BAaTeNIbHO (OpMUpYETCI U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyI0 MOJIEJb pEaIbHOM CHUTyallMM, NPUMEHSITh 3HAHUS, IOJYyYECHHbIE
B y4eOHOM Kypce «AnrebOpa M Hayala MaTeMaTHYECKOTO aHAIM3a», JUIS PEUICHHS
CaMOCTOATENbHO  COPMYJIUPOBAHHOW  MaTeMaTHYEeCKOM  3amayu, a  3areMm
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

ConepxaTenpHO-MeTOANYECKAasT JUHUA «YUucna W BBIYMCICHUS» 3aBEpLIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HAayaTO Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOuiero
oOpa3oBaHMs 0c0O00€ BHUMaHUE yJensIeTcsl (POPMUPOBAHUIO MPOYHBIX BBIUNCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0s HCIOJB30BAHHE PA3IUYHBIX (QOpPM  3amUCH
JNEWCTBUTEIBLHOTO YHCIIa, YMEHHUE PAllMOHAIBHO BBINOJIHATH JICUCTBUS C HUMH, JENIATh
MPUKUJIKY, OLIEHUBATh pe3yibTaT. OOydaroniuecs: MojdydyaroT HABBIKU MPUOIMHKEHHBIX
BBIYMCJICHU, BBITIOJIHEHUS JEHCTBUM C YUCIaMU, 3allMCAHHBIMU B CTaHAApPTHOU dopme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BbIPAKECHH.

ConepxarenpHass  JUHUS  «YPaBHEHHST U HEPABEHCTBA»  peaU3yeTcs
Ha MPOTSHKEHUU BCEro oOydeHHUsl Ha YPOBHE CPEAHETO 001Eero o0pa3oBaHMsl, TOCKOJIbKY
B KaXJOM pa3fesie IpOorpaMMmbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a7ad.
OOyuaroluecs OBIaJA€BAIOT PA3IMYHBIMU METOJAMHU PEIICHUS LIEJIbIX, PAllMOHAIbHBIX,
UPPAIMOHATBHBIX, TOKA3aTENIbHBIX, JIOTAPU(OMUIECKUX U TPUTOHOMETPUIECKUX YPaBHEHUH,
HEpaBEHCTB U UX cucteM. [lomyueHHbIe yMEHUsI NCTIONIB3YIOTCS MIPU UCCIIEA0BAHMM (DYHKLIMI
C TOMOILBIO NPOW3BOJHOM, PEIICHHH MNPUKIAIHBIX 33a4 M 3aJa4 Ha HaXOXKICHUE
HauOOJIBIIIUX W HAWMEHBIIUX 3HaueHWi (QyHKIWU. [laHHas copepkarenbHas JWHUA
BKJIIOYAET B ceOsl Takke (OPMHUPOBAHME YMEHUI BBINOJHATH PACUETHI MO (opMyam,
npeoOpa3oBaHus IIEJIbIX, PAIMOHAIBHBIX, UPPAIMOHAIBHBIX M TPUTOHOMETPUUECKHUX
BBIPOKEHUM, a TakXke BBIPAXEHH, colepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHUIO  airedpanyeckoro Marepuana MPOMCXOAWT  JajbHEillee pa3BUTHE
QITOPUTMHYECKOTO U a0CTPAKTHOTO MBIITUICHHS 00yJaronuxcs, GOPMHUPYIOTCS HaBBIKA
JNEAYKTUBHBIX pacCyKJI€HUW, paboThl C CHUMBOJIbHBIMU (OpMaMu, MpPeACTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PaBEHCTB U HEPABEHCTB. AJireOpa rnpeajiaraer
3¢ dEKTUBHBIC MHCTPYMEHTHI JUIS PEIICHUS MPAKTUICCKUX M €CTECTBEHHO-HAYYHBIX 3a71a4,
HarJISITHO IEMOHCTPUPYET CBOM BOZMOKHOCTH KaK S13bIKA HAYKH.

ConepxxarenpHOo-MeTOaMYeCKass  JuHUA  «DyHKIMM ©  rpaduKkw»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMHU y4eOHOIrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  W3Y4YEHUsT  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBONCTB U
rpaduKoB, HCMOIB30BaHME (YHKIMI I pelmieHus 3a7ad W3 JAPYyTrux Y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAJIM30M, TaK U
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C pelieHreM ypaBHEHUW W HepaBeHCTB. [Ipu sTomM OOmbIIOE BHUMAaHUE YACISIETCS
(hOpPMHUPOBAHUIO YMEHHUS BBIpAXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXAY Pa3IMYHBIMHU
BEJIMYMHAMH, HCCIEAOBAaTh TMOJYYCHHBIC (PYHKIIMH, CTPOWTHh MX Tpaduku. Matepuain
COJICpKATENIbHOW JIMHUM HAalleJieH Ha pPa3BUTHE YMEHUW W HABBIKOB, MO3BOJISIOIINX
BBIPAKATh 3aBUCUMOCTH MEXIy BEIWYMHAMU B Pa3IMdHON (opMe: aHATUTHYECKOM,
rpaduyeckoil u ciaoBecHO. Ero n3ydenne crnocoOCTBYET pa3BUTHIO aIrOPUTMUYECKOTO
MBIIIICHHS], CHOCOOHOCTH K 000OIIECHUIO ¥ KOHKPETU3AINH, HCTIOIH30BAaHUIO aHATIOTUH.

ConepxarenpHass JmHUA «Hayana wmaremMaTH4yeckoro aHaiau3a» IMO3BOJSET
CYILIECTBEHHO pACIIUPUTh KPYr KaK MaTEMAaTHUYEeCKUX, TaK M MPUKIATHBIX 3a/1ad,
JOCTYIHBIX OOYYarolUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTH HUCCIEIOBATH U
CTpouTh Tpaduku (QyHKIMH, ONpEaensITh X HauOOJNBIINEC W HANMCHBIINE 3HAUYCHHUS,
BBIYUCIISATh IUIOMAnu (Guryp U OOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. CoaepkarenbHas JMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS
MaTeMaTHYECKUX MOJICJIE pealIbHBIX CHUTYallMi, HAXOXKJICHUS HAWIYYIIETO PElICHUS
B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MATEMAaTHYECKOI0 aHallu3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO,
(GbOopMaTbHO-JIOTHYECKOTO U KPEAaTUBHOIO  MBINUICHUS, (OPMUPOBAHUIO YMEHUU
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTeMaTUKU B HayKe, TEXHHKE M HCKYCCTBE.
OOyyaroluecs y3HaIOT O BBIJAIOIIMXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

ConepxaTenpHo-MeToANYECKAasT JHHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE MTPECTABIICHHUS
MPOHMU3BIBAIOT BECh KypC WIKOJIBHOM MaTeMaTUKH | TpeasiaraloT Hambosee
YHUBEPCAIBHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/ielibl MaTEeMaTUKH U €€ MPUIOKEHUH,
OHM CBSI3BIBAIOT Pa3HblE MATEMATHYECKHWE IUCIUIUIMHBI B enuHoe 1enoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00yJaronieMycsi TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTEMATUKHU U UCIIOIb30BaTh €0 JJISl BRIPAXKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa v Havajna MaTeMaTUYeCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTeMaTHUECKOTO0 MOJIEITMPOBAHHUS, KOTOPbIe IPU3BaHbI CHOPMHUPOBATH
HaBBIKM ITOCTPOEHUSI MOJICJIEW PEAJbHbIX CHUTyalWMid, HUCCICAOBAHUSA ITUX MOJEIEH
C TOMOIIBIO afmapaTa ajireOpbl M MaTeMaTHYeCKOrOo aHallu3a W HHTEPIpeTaIiH
MOJYYEHHBIX pEe3yJabTaToB. TakuWe 3alaHusl BIUIETEHbl B KaXIbld W3 pa3leiioB
MpPOrpaMMbl, TOCKOJBKY BECh MaTepual y4eOHOro Kypca HIMPOKO HCIOIb3YETCS
JUIS. pelleHus MPUKIAAHBIX 3anad. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3ajad
oOydJaromnyecss pa3BUBAIOT HAOJIOMATELHOCTh, YMEHUE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJb30BaTh aAHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABHIKOB PEIICHHS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUsS BCEX TEM Y4eOHOro Kypca «Anrebpa W Haudasia
MaTeMaTUYECKOTO aHAIN3ay.

OO0111ee yncIo YacoB, peKOMEHIOBAaHHBIX JIJIs1 U3yUeHHUs yueOHOro Kypca «Anredpa
¥ Hayalla MaTeMaTHYeCKOro aHajm3a», — 272 4daca. B 10 kmacce — 136 gacoB (4 uaca
B Hezeno), B 11 knacce — 136 dacoB (4 yaca B HEAEIO).
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COAEPKXAHUE OBYYEHUA

10 KJIACC
Yuciaa v BbIYUCTCHUSA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCATUYHBIC JpOOH, TMPOIEHTHI,
OeCKOHEYHbIE TIEPUOINYECKUe IpoOu. AprudMeTHuYecKue onepaluu ¢ palroHaIbHBIMU
YHcliaMH, peoOpa30oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenne npoOeit U MpoLEeHTOB
JUISL PELICHUS PUKJIAIHBIX 3a7a4 U3 Pa3INYHbIX OTPACIIEH 3HAHUM U PEATIbHOW JKU3HU.

JlelicTBuTENbHBIE  Yucla.  PalMoHambHBIE W UPPALMOHAIBHBIE  YHCIA.
Apudmernueckre onepaluud ¢ JACHCTBUTENbHBIMH  yuciaamu. [IpuOmxéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp C UOENbIM, pPAaUAOHAIBHBIM M JECUCTBUTEIBHBIM  ITOKA3aTEJIEM.
CranpaptHas ¢hopma 3amucu ACHUCTBUTENBHOTO uKcia. Mcmonp30BaHue MNOAXOIAIIEH
GopMbI  3amucu  JEHCTBUTENIBHBIX YHCEN JUIS PEUICHMs] MPaKTUYECKUX 3a1ad U
IIPEACTABIICHUS TAHHBIX.

ApudmMernyecknii KOpeHb HaTypalbHOU cTeneHu. [leficTBus ¢ apupmeTHuecKuMu
KOPHSIMHU HaTypaJIbHOU CTEIICHHU.

Jlorapudm uucna. JleciTuuHbIe U HATYypaJbHbIE JIOTAPU(PMBI.

CHHyC, KOCMHYC M TaHIE€HC YMCIIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa 1 TOXI€CTBEHHBIE TIPEOOPA30OBAHUSI.

[TpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHU. OcHOBHBIE
TPUTOHOMETPHUUECKUE (OPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merton
WHTEPBAJIOB.

Pemienrie 1enbix W JIpOOHO-pAllUOHAJIBHBIX YpPaBHEHWM M HEPABEHCTB.
Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JIOTAPUDMBI.

Jlorapudmuueckue ypaBHEHUsI U1 HEPABEHCTBA.

[IpeoOpa3zoBaHue BBIPAXKEHUMN,COEPKAIIUX CTEIIEHU C PaMOHAIBHBIM
MOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB. [l0Ka3aTenbHble ypaBHEHUS
Y HEPABEHCTBA.

Pemienne TpuroHOMETpUIECKUX YPABHEHUM.

[IprmeHeHue ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMaTUUECKUX 3a/1a4 U 33/1a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U peabHOM KU3HU.

DYyHKIUH U TPAPUKHU
OyHkIus, cnocoos! 3ananus ¢yHknuu. ['paduk dyaknun. Bzaumuo obpatHbie

byHKIUY.
OOnactp ompeneneHuss U MHOXECTBO 3HadeHud ¢ynkuuu. Hymun Qynkuuu.
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[TpomexyTKu 3HAKOMIOCTOSTHCTBA. UETHBIE U HeUETHBIE (PYHKITUU.

Crenennast GyHKIHS C HATYpaJIbHBIM M IEJBIM TMOKa3aTeiaeM. EE cBoiicTBa m
rpaduxk. CoiicTBa U rpauK KOpHS N-Oi CTEIEHHU.

[TokazaTenbHas u torapudmuydeckas GyHKINUU, UX CBOMCTBA U rpaduKH.

Hauaja MmaTeMaTH4eCKOr0 aHAJIU3A

[TocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUS TOCIEIOBATEIbHOCTEH. MOHOTOHHBIE
MOCJIE0BATEIBHOCTH.

Apudmernueckas 1 reomeTprueckas nporpeccun. beckoneuno yObIBaromas
reomeTpuyeckas nporpeccus. CyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMETPHIECKOM
nporpeccun. Dopmyna CIOKHBIX MPOLIEHTOB. Mcronb30BaHNE TPOTrPECCHU JIJISl PEILICHUS
peanbHbIX 3a71a4 MPUKIATHOTO XapakTepa.

11 KIIACC
YpaBHeHMs U HEPABEHCTBA

CucreMbl JMHEMHBIX YpaBHEHMH. PemeHne NpUKIAIHBIX 3aJad C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CucteMsl M COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIprMeHenue ypaBHEHHM, CUCTEM U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 PA3JIMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.

DOyHKUMU U TpaGUuKH

Oyukuusa. llepuognueckue ¢yHkuuu. IIpoMexyTKM MOHOTOHHOCTH (DYHKIHU.
Maxkcumymbl 1 MUHUMYMBbI (QyHKUIKU. Hanbonbliee 1 HauMmeHblllee 3HaUY€HUE (QYHKIUH
Ha MPOMEXKYTKE.

Tpuronomerpruueckue PyHKIIMU, KX CBOMCTBA U IPpaPUKH.

Hcnons3zoBanue rpa@ukoB GyHKIMMA 711 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Hcnonb3oBanne rpadukoB  (QYHKIMA JJIs1  HMCCIENOBAHUS  IPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MPHU PEIICHUHU 3a/1a4 U3 IPYTrUX YUEOHbIX NPEIMETOB
Y PEAIbHOM KU3HU.

Hayajia MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GpyHKIIMN. MeTOI HHTEPBAJIOB JIJIsl pEIICHHSI HEPABEHCTB.
[TpousBoanas ¢pyukuuu. ['eomerpudeckuil u GU3NUECKUN CMBICI TPOU3BOIHOM.

[IpousBoaHbie 3neMEeHTapHbIX (yHKIUE. DopMyibl HAXOXKIACHUS MPOU3BOIHON
CYMMBI, TPOU3BEICHUS U YacTHOTO (pyHKIMil. [[puMeHeHre  mpou3BOAHON K
ucciaenoBaHui0 (YHKIMM Ha  MOHOTOHHOCTh U OKCTpeMyMbl. HaxoxneHue
HauOOJIBIIEr0 U HAMMEHBIIEr0 3HaYeHUsI (PYHKIIMK Ha OTPE3Ke.

IIprMeHenne nporu3BOAHOMN U1 HAXO0XKICHUS HAUITY4IlIero PEICHUs B PUKIAIHBIX
3a/iayax, JjIsl ONpeAesIeHHs] CKOPOCTH Mpolecca, 3aJaHHOT0 (OpMYII0i UK TpaduKoMm.

[lepBooOpaznas. Tabnuila nepBOOOPA3HBIX.

WuTerpain, ero reoMeTpudeckuii U (U3NYECKUil CMBICI. BhIrciieHne naTerpaia mo
dbopmyne Herorona—JleliOHuiia.
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HPEIMETHBIE PE3YJIbTATDBI

K konity o6ydenus B 10 ki1acce oOyuaroniuiics NOJy4YHT CIEIYIOLIUE TPEeIMETHbIE
pE3yJbTAThL:

Yucjia v BLIYUCTIEHUSI:

OTIEpUPOBATH MOHATUSIMHU: PAIIMOHATLHOE U JIEHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS
U JICCSATUYHAS IPOOb, TPOIICHTHI;

BBITIOJTHATh apu(PMETHUECKHE ONEPAlUU C PAMOHAIBHBIMA U JICHCTBUTEILHBIMU
YUCJIAMU;

BBITIOJTHSTH IPUOJIMKEHHBIE BRIYUCIICHHS, MCIIONB3YS MPABHIIa OKPYTJICHHS, IEIaTh
NPUKHUIKY U OLICHKY pe3ysIbTaTa BEIYHCICHUH;

OTEpUPOBATH MOHITHSIMH: CTEIICHb C IEJBIM IOKa3aTeleM, CTaHaapTHas ¢opma
3aUCH JIEUCTBUTEIHLHOTO YHKCA, KOpPEHb HAaTypajdbHOM CTENEHU, HCIOIb30BaTh
MOAXOJISIIYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YUCET JIsl PEIICHUS] TPAKTUYECKUX 3a/1a4
U TIPEJICTABIICHUS JJAHHBIX;

OMepUpOBaTh TMOHATUSMHU: JIOTapudM 4YHWCTa, JECATUYHBIE W HATypaJbHbIE
JorapuMsl;

OTepUpOBaTh MOHATUSIMHU: CHHYC, KOCHHYC W TAHTEHC MPOU3BOJILHOTO YIJIA,
UCIIOJIB30BaTh 3allMCh IPOU3BOJILHOTO YyIJIa 4epe3 OOpaTHbiE TPUTOHOMETPUUECKUE

byHKIUY.

YpaBHeHUs U HEPABEHCTBA:

ONIEPUPOBATH  MOHATUAMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, LEJOE,
palMOHAIBbHOE, HWPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YPaBHEHHUE;

NPUMEHSTh CBOMCTBA CTENEHU MJiA MpeoOpa3oBaHUs BBIPAXKEHHUH, OMEPUpPOBATH
MOHATUSAMU: IIOKA3aTE€JIbHOE YPAaBHEHUME W HEPABEHCTBO, PELIATh OCHOBHBIC THIIBI
IIOKAa3aTEeIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATh ~ TPeoOpa3oBaHWs  BBIPAKEHUW,  COJEpXKAIUX  JorapudMmsl,
OTEepUPOBATh TOHITHAMU: JOrapu(pMUYECKOE YpPaBHEHHE M HEPABEHCTBO, peIlaTh
OCHOBHBIE THITBI TIOTAPU(PMUYECKUX YPABHEHUI 1 HEPABCHCTB;

HaXOJUTh PEUICHUS MPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

BBITIOJIHATh MPEOOpPA30BaHMSI TPUTOHOMETPUYECKUX BBIPAXKEHUNW U pelniaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJIHATh  MPEOOpa3oBaHUsl IENBIX, pAlNUOHAIBHBIX U  HUPPAUOHATHHBIX
BBIPAKEHUN M PEIIAaTh OCHOBHBIC THUIIBI LEJIBIX, PAUMOHAIBHBIX U HPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MPUMEHATh YPABHEHHUS M HEPABEHCTBA MJIA PELICHUS MAaTeMaTUYECKHX 3adad U
3a/1a4y U3 Pa3IuvHbIX 001acTel HAYKH U peaibHOU KU3HH,

MOJICTMPOBaTh peajibHble CUTYyalluu Ha SI3bIKE aiareOpbl, COCTABIAThH BBIPAXKCHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBHUIO 33Ja4d, WCCIENOBATh ITOCTPOCHHBIE MOJIEIU
C MCTIOJIb30BaHUEM armapara anreOpsl.
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DOyHKUMU U TPaPUKH:

ONEpPUPOBATh MOHATHAMM: (YHKIUSA, CHOCOOBI 3anaHus (QyHKUMH, 00JIaCTh
OIIpENETICHUS U MHOKECTBO 3HaUCHUN (QyHKIUH, TpaduK PyHKIIMH, B3AUMHO OOpaTHBIE
dynxumy;

OTIEpUPOBATH MOHATHUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMH, HYIH (YHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

MCIOJIb30BaTh rpapuKu (PYHKIIHH 1JI pelIeHs ypaBHEHUI;

CTPOUTh M YWUTaTh TpadUKH JWHEHHOW QYHKIMM, KBaJAPATUUYHON (YHKIUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM;

ONEpUPOBATh  MOHATUSAMHU: TpapUKU  IOKAa3aTEJIBbHONM W JIOrapupMUUECKON
GyHKIMH, 1300pakaTh UX HA KOOPAMHATHOM IUIOCKOCTH M MCIOJIb30BATh JIJISl PEIICHUS
YPaBHEHUI U HEPABEHCTB;

HCTIONB30BaTh Tpaduku GYHKIUN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
IpU PELIEHUM 3aJa4 U3 JAPYTHX y4EOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMYNHAMU.

Havana maTeMaTH4ecKkoro aHajamsa:

OMEepUpOBaTh  TMOHATUSIMU: MOCJIEI0BATEILHOCT, apudmMeTUuecKas u
r€OMETPUYECKASI IPOTPECCUU;

OTepUPOBATH MOHITUSAMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKas TPOTPeECCHs,
CyMMa OECKOHEYHO YOBIBAIOIIECH r€OMETPUUYECKON MPOrpecCcuu;

3a/1aBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA IIOCJIEAOBATEIBHOCTEM W IIPOTPECCUM ISl PELICHUS
peanbHbIX 3a71a4 MPUKIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA:
OIIEpUPOBATH MTOHATHUSIMU: MHOMXECTBO, OIEPAllMU HAJl MHOYKECTBAMMU;
VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar Ui ONKWCAHUS PEaIbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEAMETOB;
ONEPUPOBATH MOHSATUSIMHU: ONIPEICIICHUE, TEOPEMA, CIEACTBUE, I0KA3aTEIBCTBO.

K koniry oOyuenus B 11 kiacce o0y4arouiuiicst MOJIy4YHT CIETYIOIINE MPEIMETHBIE
pe3yJIbTaThI:

YucJia v BbIYUCIEHUS

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JIEIUMOCTH LEJBIX YHUCEN, Pa3JI0KEHUE YMCIIA HA MPOCThIE MHOXKHUTEIN JJIs1 PEIICHUS
3aJ1a4;

OIIEpUPOBATH MOHITUEM: CTENICHB C PAIMOHAIBLHBIM MTOKA3ATEJIEM.

YpaBHeHUS U HEPABEHCTBA:
ONEPUPOBATH TOHATUSIMU: CHCTEMA JIMHEWHBIX YPABHEHUW U €€ pEIICHUE,
MCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a0aY;
HAXOJWUTh PEIIEHUS NPOCTEUIINX CUCTEM M COBOKYIHOCTEW pALMOHAJIBHBIX
YPAaBHEHHI U HEPABEHCTB;
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MOJICIIUPOBATh PEATbHBIC CUTYAIMH Ha SI3bIKE aJreOpbl, COCTABJIATh BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 3aJlau, UCCIEI0BATh OCTPOCHHbIC
MOJIEJIN C UCIIOJIb30BAaHUEM armapara ajreopsl.

DOyHKUMU U TPaPUKH:

ONEepUPOBATh MOHATUAMMU: NEpUOANYEcKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
GYHKIIUM, TOYKM SKCTpeMyMa (YHKIHMM, HauOoJbllee M HaUMEHbIEee 3HAuYCHUS
(GYHKIIMM Ha TMPOMEXKYTKE, MCIONb30BaTh WX JUIS UCCIENOBAaHUS (PYHKIIMU, 3aJaHHON
rpadukom;

ONEepUpPOBAThH MOHATUSAMU:  TpadUKH TPUTOHOMETPUYECKUX  (DYHKITHH,
n300paxkaTb WX Ha KOOPAMHATHOM TUIOCKOCTHM M HCIHOJB30BaTh [UJIsl PEIICHUS
YPaBHEHUI U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH TpaduKu JHHEWHBIX YypaBHEHHM
Y UCIOJIb30BaTh UX JUISl PELIEHUSI CUCTEMbI JINHEWHBIX YPaBHEHUN;

HCTIONB30BaTh Tpaduku GYHKIMN JJ1s1 KCCIIEIOBaHUs MPOIECCOB U 3aBUCUMOCTEMN
U3 IPYTUX YYEOHBIX TUCIUILUIMH.

Hayaja MmaTeMaTH4ecKOro aHaJIu3a:

ONEpUPOBATh MOHATUSMHU: HEINpepbIBHAs (DYHKLIMSA, NPOU3BOAHAS (YHKIUH,
UCITIOJIb30BaTh T€OMETPUUYECKUI M (PU3NYECKH CMBICI MPOU3BOJHOM ISl PELICHUS
3aj1ad4;

HaxOJIUTh MPOU3BOJHBIE AIEMEHTAPHBIX (YHKLUHHA, BBIUUCIATH IMPOU3BOJHBIC
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIHIA;

MCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HCCIAEAOBaHUS (PYHKIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIENOBAHUS K TOCTPOEHUIO IPAPUKOB;

WCIIOJB30BaTh  MPOM3BOJHYKO JUISI  HAXOXKICHMS  HAWJIy4dlEero  PpEIICHUS
B IIPUKJIQJHBIX, B TOM YUCJIE COLNUAIBbHO-3KOHOMHUYECKHX, 3a/1a4ax;

OIIEepUPOBAThH MOHATUSAMU: IEPBOOOpa3Has U UHTErpa, MOHUMATh T€OMETPUUYECKUI
U (PU3UYECKUI CMBICT UHTETpasa;

HaxXoAUTh TEpBOOOpa3HBIC DJIEMEHTAPHBIX (PYHKIHMM, BBIYUCISATH HHTETPAl
o ¢hopmyne Herorona—JletiOnuia;

pemiaTh MNPUKIAIHBIE 3aJa4d, B TOM YHCJIE COLUAJIbHO-3KOHOMHYECKOIO U
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAIN3A.
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10 KJIACC
HanmenoBanwue pasaena  |KoianuecTBo OCHOBHOE COJIEPIKAHUE OCHOBHBIE BH/IBI JIE€ATETBHOCTH
(TemnI) Kypca 4JacoB 0o0ydJaronmxcs
MHOKeCTBa PalliOHATBLHBIX 10 PanonanbHbie qncia. OOBIKHOBEHHBIE | Jlcro/130BaTh TEOPETHKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonanbHbIe ypaBHEHHS U
HEPABCHCTBA

U JIECATUYHBIC TPOOU, TPOIIECHTHI,
OCCKOHEUHBIC TTePUOIUICCKHIE IPOOH.
Apudmerrnueckue onepanuu

C pallMOHAJILHBIMU YU CJIaMH,
npeoOpa30BaHUs YUCIOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
MIPOIICHTOB JIJIs1 PEIICHUSI MPUKIIATHBIX
3a7]a4 U3 pa3JINYHbIX OTPACIICH 3HAHUN
Y PEaIbHOM KU3HH.

JleCTBUTENIBHBIC YHCIIA.
PanronanbHbIE U MppallMOHAIBHBIC
gucaa. Apudmernyeckue onepauu

C JICMCTBUTEILHBIMU YHCJIAMH.

MHO>KECTBEHHBIN anmnapar

JIJIS1 OITMCAHMS XO/1a PEIICHUS
MaTeMaTUYECKUX 3a/a4, a TaKKe
pEIbHBIX ITPOIIECCOB U SIBJICHUH,

MIPU PEIICHUU 33/1a4 U3 APYTHUX
y4€OHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMMU:
palMOHAIBLHOE YUCII0, ICHCTBUTEIILHOE
YUCJI0, OOBIKHOBEHHAs IPOOb,
JeCITUYHAsS APOOb, TPOLICHTHI.
BoinosHsaTh apudmMeTndeckue
omnepalnu ¢ paliOHAIBHBIMU U
JICHCTBUTEILHBIMH YHCIIAMHU;
MPUOIHKEHHBIE BEIYUCIICHUS,
HCIIOJIB3YS IPaBUJia OKPYTJICHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3yabTaTa BhIUUCICHUI.
OnepupoBaTb NOHATUSIMM:
TOXECTBO, YDAaBHEHUE, HEPABEHCTRBO;

20



®denepanbHas pabouast nporpamma | Martemaruka. 10—11 kitaccst (6a30BbIH YPOBEHB)

ToxnecTBa 1 TOXKAECTBEHHbIE
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, perieHne
HepaBeHCTBa. MeTo1 HHTEpPBaJOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YpPaBHEHUN U
HEPaBEHCTB

11€JI0€ U PallUOHAILHOE YPaBHEHHUE,
HEPAaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1ETbIX
Y PallMOHAJIBHBIX BBIPAKCHUMU.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
HMppalloOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palliOHATIbHBIE
YPaBHEHHUS U HEPABEHCTBA

JUISL PEIICHUSI MAaTEMATUYECKUX 33/1a4
1 3aJ1a4 U3 pa3IuYHbIX 00J1aCTe HAYKU
Y peaJIbHOU KU3HU

CrenenHast pyHKUUS

10

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumHo oOpatHbie pynkuuu. ['paduk
(yHKIIH.

OO6nacth onpeeneHus: 1 MHOXKECTBO
3HaueHui pyukiuu. Hynm ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
CreneHsb C UeIbIM [T0Ka3aTeIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnons3zoBanue noaxosuieit Gopmbl
3amuCcy JEeUCTBUTEIbHBIX YMCEI

JUISl pELIEHUS] TPAKTUYECKUX 3a7a

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATUAMU: PYHKIHS,
crocoO0bI 3a1aHusI PYHKIMHU, B3AUMHO
oOpatHble QYHKIUU, 00JIaCTh
ONpeaEeIeHUs] 1 MHOKECTBO 3HAUECHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
Y HEUYETHOCTh (PYHKLUU, HYJIH
GYHKITUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BoIinosHATH Npeodpa3zoBaHus
CTENEHEH C 1IeJIbIM NTOKA3aTEeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (OpPMY
3aIlMCH JICUCTBUTEIILHOTO YHCJIa.
dopmyIMpoOBaThH

U WJLJIIOCTPUPOBATH TpaduuecKu
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 11eJIBIM IT0Ka3aTeneM. EE cBolicTBa 1

rpaduk

CBOMCTBA CTETICHHOM (PYHKITHH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
ME¥XK]ly BETMYNHAMM.

Hcnoab3oBath nugpoBbie pecypebl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3YYCHHS UX CBOMCTB

ApudMeTHIecKnii KOpeHb
N—OM CTEIICHH.
HppanuroHaabHble ypaBHEHUS
Y HEPABEHCTBA

12

Apudmerruecknii KOpeHb
HaTypaJbHOU cTeneHu. JlehcTBus

¢ apuMETHUYECKUMH KOPHSIMU N—OM
CTETICHHU.

Pemienune nppanroHaibHbIX
YPaBHECHUI U HEPABCHCTB.
CaoiicTBa 1 rpauK KOpHS n-0i
CTEIICHU

DopMyJIHPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKOi (popMe

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOICTBA KOPHS N-O CTEIICHHU.
BoinosnaTh npeoOpazoBaHus
MppalMOHAIbHbIX BEIPAXKEHUMN.
PemiaTs OCHOBHBIE THUIIBI
HMppalMOHAIBHBIX YPABHCHUHN

Y HEPABEHCTB.

IIpyuMeHATH NJ1M1 pelIeHu st
Pa3JIMYHBIX 32124 UPPALMOHATIbHBIE
YPaBHEHHUS U HEPABEHCTBA.
CTpouthb, YuTATH IpauK KOPHA N-0M
CTCIICHHU.

Hcnoab3oBath nugpoBbie pecypebl
JUTSl IOCTPOCHMS TpadUKOB PYHKITUN
Y U3Y4YECHHS UX CBOMCTB
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CreneHb ¢ pallMOHAJIbHBIM 20 CreneHb ¢ palrioHaIbHBIM P®opmMyIHpPOBAaTH,
[TOKa3aTEIIEM. nokasaresieM. CBOICTBa CTENEHHU. 3allUChIBATH B
[TokazaTenbHast GyHKIUS. [IpeoOpa3zoBaHue BhIpaKCHHI, CUMBOJIMYeCKoO# opme
[Toka3aTenbHbIC ypaBHEHUS COJIEp KalllMX PallMOHATbHBIC CTENIECHU. | Y HWJVIIOCTPUPOBATH IPpUMepPaMu
Y HEPABEHCTBA [Toka3arenbHbIE ypaBHEHUS CBOMCTBA CTECIICHHU.
Y HEPABEHCTBA. IIpumMeHsATH CBOMCTBA CTENIEHU
[Toka3arenpHast QyHKIHS, €€ CBOMCTBA | 7151 IPeoOpa30BaHusl BbIPAKEHUH.
u rpadux ®opMyIHpPOBATH
Y WIIOCTPUPOBATh rpadpuuecku
CBOMCTBA MMOKa3aTEIbHOM (HYHKIUH.
PemiaTb OCHOBHBIE THUIIBI
MOKA3aTEIbHbBIX
YPaBHEHUU U HEPABEHCTB.
Hcnoan3oBath nnppoBbie pecypebl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYECHHS UX CBOMCTB
Jlorapudmuueckast QyHKIUS. 22 Jlorapudm uucna. [lecaruunnie ®opMyJIUPOBATH,

Jlorapupmuueckne ypaBHeHHUS
U HEpAaBEHCTBA

W HaTypajbHBIC JTOTapU(MEI.
[IpeobpazoBaHue BhIpaKEHU,
coJiep KaIuX JOrapu(hMbI.
JlorapudmMuueckne ypaBHCHUS
1 HEPABEHCTBA.

3anuchIBaTh B
CMMBOJIMYECKOU (popme

U WJJIIOCTPUPOBATH NPUMepPaMu
CBOMCTBa Jlorapudma.

BoinosHaTh peoOpa3oBaHus
BBIPXEHUH, COJEPIKAIIHX JIOTapr(MBI.
DopMyIHPOBATH
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DopMyJIbl TPUTOHOMETPHUH. 42 Cunyc, KOCUHYC U TAHT€HC YHUCIIOBOTO OnepupoBaTh NOHATUAMU: CUHYC,
TpuroHomerpudeckue aprymeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTaHT€HC YMCIOBOTO apTyMEHTA. yIJIa.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOU3BOJIBHOIO yTJja yepe3 00paTHbIE
(GYHKIIAN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUECKHUE (QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dopmyinsl. [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUM. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUH
YPaBHECHUI
[TocnenoBarenbHOCTH 6 Apudmernueckas ¥ reoMmeTpruuecKas OnepupoBatb NOHATHAMU:

U IPOTPECCUH

nporpeccuu. beckoHeuHo yOpiBaromast
r€OMETPUYECKasl POTPECCUSL.

CyMMa 0ecKOHEUHO yObIBaOIIEH
r€OMETPUYECKON MTPOTPECCHH.
®opmyJia CII0KHBIX IPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUTA peIlIeHUs] pealibHBIX 3a7a4
IPUKIJIATHOTO XapaKTepa

MOCJIEI0BATEIbHOCTD,
apu(pMeTHIecKas u reoMeTpuiecKas
Mporpeccuu; 0ECKOHEYHO yObIBarouas
reoOMETPUYECKas MPOrpPeCcCusi, CyMMa
OeckoHEeUHO yObIBarolen
r€OMETPUUECKOU MPOrPECCHH.
3agaBaTh I10CJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHaTs opMyJ1y CIT0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

Y3 peaJbHOU MPAKTUKH

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IPOTPECCUN
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JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[ToBTOpEeHue, 06001IEeHNE, 14 OcHOBHBIE MOHSTHS Kypca aareopbl IIpuMeHs T OCHOBHBIE ITOHATUS Kypca
cucTeMaTu3alus 3HaHUu! Y HavaJl MaTEMaTUYECKOTO aHalln3a anreOphl ¥ Ha4all MAaTEMAaTUYECKOTO
10 kiacca, 0060061IeHNE aHanu3a JJid perieHus 3aaaq
Y CUCTEMATHU3alNsl 3HAHU 13 PEaIbHOM JKU3HU U IPYTUX
IIKOJIbHBIX JUCIUTLIINH
OBLIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaunmenoBanue pazaena  |KonuuectBo OcHOBHOE COJIepKaHue OcHOBHBIE BU/IBI ICSITEILHOCTH
(Temel) Kypca 4acoB 00yJaromuxcs
TpuroHomerpuaeckue 14 Tpuronomerpuyeckue QyHKINHU, UX OmnepupoBarhb
(GYHKIIUA ¥ UX TPAPUKH. CBOICTBa U TpaduKu. NMOHSATUEM ITepuondYecKas PyHKIHS.
Tpuronomerpuueckue [TpumepsI TPUTOHOMETPUIECKHIX Crtpourb, aHATU3UPOBATD,
HEpABEHCTBA HEPaBEHCTB cpaBHMBATBb rpaduxu

TPUTOHOMETPUYECKUX (PYHKIUH.
DopmyIMpOBaTH

U WJIIOCTPUPOBATH I'PapruuecK
CBOMCTBA TPUTOHOMETPUYECKHUX
GyHKIUH.

Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku s
pelIeHns TPUTOHOMETPUYECKUX
HEPABEHCTB.

Hcnonb3oBath 1iudpoBbIe
peCypCHI ISl TIOCTPOCHUS
rpadukoB GyHKLIUNA U

W3YUYEHHS UX CBOMCTB
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[IponsBonnas. [Ipumenenue
IIPOU3BOJHOU

39

HenpepsiBHble pyHKIIMU. MeTon

HHTCPBAJIOB IJI1 PCIICHHA HCPABCHCTB.

[TpousBoaHas GyHKIUH.
['eomeTpuueckuit u punvecKuii
CMBICII TPOU3BOHOM.

[IpousBoaAHbBIE ATIEMEHTAPHBIX
bynkuuii. [IpousBoaHas cyMMmsl,
IIPOU3BENIEHUS, YACTHOTO (DYHKIIUH.
[IprMeHeHne Npon3BOAHON

K UCCJIEIOBAaHUIO (QYHKIHI

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOOoJIbIIIETO

¥ HaMMEHBIIIETO 3HAYCHUsI (QYHKITUU
Ha OTpE3Ke.

[IpumeHeHne MpON3BOIHOM

JUTSl HAXOXKIEHUS! HAUITYYIIEero
pellIeHus B IPUKIIAJAHbBIX 3aa4ax,
JUTs OIPEJIETIEHHUS] CKOPOCTH MPOLECca,
3aJlaHHOTO (HOPMYJION MK TpauKomM

OnepupoBatrb NOHATUSAMM:
HenpepbIBHAS QYHKITUS; TPOU3BOTHAS
byHKIMH.

HUcnoab30BaTh TeOMETPUIECCKUN

U (PU3HUECKUN CMBICII TPOU3BOTHOM
JUISL PELIEHUS 3a/1a4.

Haxoaurb npon3BoIHbIE
AJIEMEHTAPHBIX QYHKUIUN, BBIYUCIATH
IIPOU3BOIHBIE CYMMBI, IIPOU3BEACHU,
YacTHOTO (PYHKIUH.

Hcnonb30BaTh IPOU3BOIHYIO

JUISL UCCIIEI0BAaHUS (PYHKIIMU

Ha MOHOTOHHOCTb Y DKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIEeOBAHMSA K IIOCTPOCHUIO
rpadukoB. [IpuMeHATH NPOU3BOIHYIO
JUISL HAXOXKICHUS HAWTY4IIEro
peleHns B IPUKJIAIHbIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBCS ¢ UCTOPUEH pa3BUTHUSA
MaTeMaTUYECKOTO aHaJIN3a
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WHTerpan u ero mpuMeHEeHHsI 22 [TepBooOpaznas. Tabnuma OnepupoBaTb NOHATHUSIMU:
epBOOOPA3HBIX. nepBooOpasHasi, UHTErpall.
WHTerpan, reoMeTpuyYECKUii Haxoauth nepBooOpasHbie
U QU3NYECKUIl CMBICI HHTETpaa. AJIEMEHTAPHBIX QYHKIINI; BBIYHCIATH
Brruncnenue unTerpana o gopmyie UHTETpaJ no popmy.Jie
Hetorona—JleiiOnuma Herorona—JIeitOHuna.
3HAKOMUTBCS ¢ HCTOPUEI Pa3BUTHUS
MaTEeMaTHUYECKOI0 aHaJIn3a
YpaBHEHMSI U HEPABEHCTBA. 38 PaBHOCMIIBHOCTB YpaBHEHHI U OnepupoBaTh NOHATUSIMHU: CHCTEMA

CucrteMbl ypaBHEHU U
HEPaBEHCTB

HEPABEHCTB. Y PaBHEHMUA-CIICICTBU.
CHcTeMBI M1 COBOKYITHOCTH LETBIX,
palMOHANIbHBIX, UPPAIMOHAIIBHBIX,
MOKa3aTeNbHbIX, JJOrapu(HMUIECKUX
YPaBHEHUN U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKITAN
JUISL PELLICHUSI YPABHEHUM U CUCTEM.
IIprumeHenune ypaBHEHNM, CUCTEM

Y HEPABEHCTB K PEUICHUIO
MAaTEMATUYECKUX 3a/1a4 U 33/1a4

U3 pa3UYHBIX 00JacTel HayKH

Y PEAIbHOM KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM ISl PELLIEHUS
IIPAKTUYECKUX 3a/1a4.

Haxoautsb pemeHus MpoCTENIINX
CUCTEM U COBOKYITHOCTEHN
palMOHAJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Ucnoan3oBathb rpaduku QyHKImi
JUISl pELLICHUs] YPABHEHUM.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAKEHUs, YDABHEHUS, HEPABEHCTBA
Y CHCTEMBI 10 YCIIOBHIO 3371a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCTIOJIb30BAaHUEM arapara aareopbl
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HarypanbsHbie u nenble yncna

HarypansHeie u niensie yncna
B 33/1a4aX U3 PEATbHOM KU3HMU.
[Ipu3HaKyU 1EIMMOCTH LEBIX YUCET

OnepupoBaTh NOHATUSIMU:
HaTypaJbHOE YHCIIO0, LEJI0E YUCIIO.
Hcnonb30BaTh Npr3HAKY ACTUMOCTH
LEJIBIX YHMCEJl, Pa3JI0KEHUE YHCTIa

Ha [IPOCThIE MHOXKUTEIH JUIsl PELLICHUS
3aja4

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIs 3HaHUH

16

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

Pemiats npuk/iagHbie 3aga4umn

U3 pa3InYHbIX o0JacTel HayKu

Y PEANIbHOM JKU3HHU C ITOMOILBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJl MaTeMaTHYECKOr0 aHaJIn3a.
Bei0upath onTuManbHbIe CIIOCOOBI
BBIYMCIICHUM.

Hcnoab3oBaTh AJ1s1 pelieHus: 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (DYHKLIMIA

u rpaduKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHAS 3AIIMCKA

BaxHocTe yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHusi OO0YCJIOBJICHAa MPAKTUYECKOW 3HAYUMOCTBIO METANpeAMETHBIX U
IOPEIMETHBIX PE3YyJbTaTOB OOYYEHUS TE€OMETPUM B HAINPABICHUU JIMYHOCTHOIO
pa3BuTHs oOydaromuxcs, (opMupoBaHus (GYHKIMOHAIGHOW  MaTeMaTHYeCKOi
IPaMOTHOCTH, M3YYEHHUS JAPYTUX y4eOHBIX AUCHMILTUH. PasButue y oOyuaronmxcs

IIPaBUIBHBIX IPEACTABICHUM O CYIIHOCTH M IPOUCXOXKICHUM TI'€OMETPUUYECKUX
abCTpakuuid, COOTHOILIEHUU pEATbHOIO M HACATBHOIO, XapaKTepe OTPaKEHUS
MaTEMaTUYECKON HAyKOU SIBJIEHUI U IPOLIECCOB PEATILHOTO MUPA, MECTE T€OMETPHUH
B CHUCTEME HayK M POJIM MAaTEMaTUYECKOIO MOJEIMPOBAHUS B HAyYHOM IIO3HAHWH U
B [IPAKTUKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS 00YUAIOIINXCS, a
TaK)K€ KaueCTB MbIIIJICHUS, HEOOXOJUMBIX JUIsl a1allTallii B COBPEMEHHOM OOLIECTBE.
['eomeTpus sBIIAETCS OAHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPETHETO OOILETO
oOpa3oBaHMsI, TaK Kak OOecleYMBaeT BO3MOXHOCTbh HM3yU€HHUs KakK JUCLUILUIMH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUieHUE, (HOpMHUpPYEMOE TMPU H3YYEHHH OOy4YarolUMUCS
NOHATUMHBIX OCHOB I'€OMETPUHU U IOCTPOCHUM LIEMIOYKH JIOTUYECKHUX YTBEPKIACHUI
B XO/I€ PEIICHUS T€OMETPUUECKUX 3a/1ay, yMEHHUE BBIJBUTATh U OMTPOBEPTaTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAedaTrenpbHOCTH dYeloBeka. OpueHTanusi 4ejloBeKa BO BPEMEHU U
IIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHs
OKpY>KaIoIllero MUpa, YCJIOBUE YCIEIIHOrO MO3HAHUSA U aKTUBHOI'O MPeoOpa3oBaHUs
NEeNUCTBUTENBHOCTH. OnepupoBaHUWE MPOCTPAHCTBEHHBIMU 00OpazamMu OOBEIUHSET
pa3Hble BHJBI  y4eOHOM W  TPYOOBOM  AEATENBHOCTH, SBIAETCS  OJHUM
U3 Mpo(ecCHoHabHO Ba)KHBIX KauecCTB, MOATOMY aKTyajbHa 3ajada (OpMUPOBAHUS
y oOydaroniuxcsi IpOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUAHOCTH OOpPa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJAIOTOBKE K MPAaKTHYECKOU
JeSATEIbHOCTH 110 MHOTUM HaIlPaBJICHUSIM.

Lens ocBoeHust mporpaMmMbl ydeOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3oBaTesibHOE M OOMIEKYJIbTYPHOE Pa3BUTHE OO0YYaIOUIUXCs
yepe3  o0ecrieyeHWe  BO3MOXHOCTH  TNPUOOPETeHHs U HCIOJIb30BaHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWUW W JEHUCTBUM, CIICIU(DUUHBIX TE€OMETPHH,
BO3MOXKHOCTH YCIIEITHOTO NPOAODKEHHS OO0pa30BaHMA 1O CHEUHUAIbHOCTSAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HUCIOIb30BAHUEM I'€OMETPHH.

[IpuopureTHbIMU  3aayaMu  OCBOEHMsSI yueOHoro kypca «l'eomerpum»
Ha 0a30BoM ypoBHE B 10—11 kiaccax sBastorcA:
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dbopMupoBaHrE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPHI H
OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM,;

dbopMHupOBaHUE TPEACTABICHUS O MHOTOTPAHHUWKAX M TejaX BpAIICHHs Kak
O BaXHEHIIUX MaTEMaTUYECKUX MOJIETSAX, MO3BOJISIONIMX OMUCHIBATH W U3Yy4aTh
pa3HbIE SBICHUS OKPYKAIOIIETO MUPA;

dbopMHpOBaHWE YMEHHUS pacliO3HAaBaTh HA YEPTEKax, MOJEISAX U B PEallbHOM
MHpE MHOTOTPAHHHKH U T€Jia BpalleHUS;

OBJIAJICHHE METOJaMHU PEIICHHs 3aJad Ha IOCTPOCHHUS Ha HU300pAKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHUSA OTEePUPOBATh OCHOBHBIMU MOHSATUSIMU
O MHOTOTpaHHUKAX U TeJaxX BpaIlCHUS U UX OCHOBHBIMU CBOMCTBAMU;

OBJIAJICHUE AJITOPUTMAMU PEUICHUSI OCHOBHBIX THUIIOB 3aja4, (OPMUPOBAHUE
YMEHHUSI TPOBOJIUTh HECJIOXKHBIE JOKAa3aTEIbHBIE PACCYXKJECHHS B XOJI€ PELICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COAEPHKAHUEM;

Pa3BUTHE HHTEIUICKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH oOydaronmxcs,
MO3HABATEJILHOM  aKTUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUH, KPUTUYHOCTH
MBIIUICHHUS,

dbopmupoBaHrue (PYHKIIMOHAIIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU:
YMEHUE pAacrlo3HaBaTh IMPOSIBJICHUS TE€OMETPUYECKUX TOHATHA, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaNbHBIX JKMU3HEHHBIX CHUTYalUMSIX W TMPU HU3YYEHUU JPYTHUX
y4eOHBIX  NPEIMETOB, TMPOSBICHUS  3aBUCMMOCTEH W  3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX HA S3bIKE T'EOMETPUM U CO3/1aBaTh T€OMETPUUECKHE MOJIETIH,
MPUMEHITh OCBOEHHBIM TE€OMETPUYECKUN amnmapar [ PpEUeHUus MPaKTUKO-
OpPUEHTUPOBAHHBIX  3a7a4y, MHTEPHPETUPOBATL W  OLEHUBATh  IOJYYEHHBIC
pE3ybTATHL.

OTnMYuTEeNnbHONM  OCOOCHHOCTHIO TPOTPAMMBI [0 TEOMETPUU  SIBIISIETCA
BKJIIOYEHHE B KYpC CTEpPEOMETPUM B Hadalle €ro HW3y4YeHHs 3a7ay, PelIaeMbIX
HAa YPOBHE MHTYUTHUBHOTO TMO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJHPYET MPOTEKAHUE HWHTYUTHUBHBIX MPOLECCOB, MOTHUBHPYET
K JaJIbHENIIeMy U3YYEHUIO MPEJIMETA.

[Ipeanoutenue oTmAETCS HATISATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHUS, TO
€CThb TEOPETUYECKUE 3HAHUSI MMEKOT B CBOEW OCHOBE YYBCTBEHHOCTbH IPEIMETHO-
IPAKTUYECKOM  JEATEIIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUMN
y o0OydJarommuxcsi B Kypce CTEpPEOMETPUU TMPOBOAMTCS 3a CUET PpEIICHUs 3a1ad
HAa CO3J]aHUE TPOCTPAHCTBEHHBIX O00pa30B MW 3a7ad Ha  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU  oOpazamu. Co3manwe o0pa3a TMPOBOJUTCS C  OMOPOU
Ha HarJISIIHOCTh, @ OTIEPUPOBAHKE 00Pa30M — B YCIIOBUSX OTBJICUCHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUS €0 UCXOTHOTO COJACPKAHUS.

OCHOBHBIMH  COJIEPKATEIBHBIMA JIMHUSAMH y4eOHOTO Kypca «l eomeTrpusi»
B 10-11 «kmaccax sBiswoTcs: «MHororpanHukn», «lIpsiMpie W  TIOCKOCTH
B IIpPOCTpaHCTBEe», «Tena BpaiieHus», «BEeKTOpbl U KOOPJIUHATHI B MPOCTPAHCTBEY.
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dopmupoBaHUE JTOTHUECKUX YMEHHUM pacipeesieTcsl He TOJIbKO MO COAepKaTeIbHBIM
JIMHUSIM, HO | IO Toj1aM 00ydYeHHs Ha YPOBHE CPEIHETO 001Iero oopa3oBaHmsl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yibTaTam
OCBOGHHUSI TPOTPaMMbl TI0 TEOMETPHH, PACHPEACNEHHBIM IO TrojaM OOydeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBIaICHUE T€OMETPUUECKIMH TOHATUSIMU
¥ HaBBIKAMH OCYIIECTBIISIOCH MOCIIE0OBATEIHLHO U MOCTYMATEIBHO, C COOIOICHUEM
MPUHIINATIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX TPEICTABICHUH 00yJalOmUXCsl, pacupsisi U yriayomss e€, oopasys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX IJIsi HM3y4eHUs ydeOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 4ac B HezemIO).

COAEPXAHUE OBYYEHUSA

10 KVIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, npsimMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUU: aKCUOMbBI CTEPEOMETPUN
Y CJIEACTBHUS U3 HUX.

B3anmHOEe pacnonokeHue TMpsAMBIX B NPOCTPAHCTBE: NEPECEKAIOIIUECS,
IapajulesIbHbIE U CKpeIUBaronecs npsmele. [lapannenbHOCTh NPAMBIX U IITIOCKOCTEN
B IPOCTPAHCTBE: IApPAIUICIbHBIE IIPSAMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTH TPEX
NPSAMBIX, MNapAJUIEIBHOCTh MPSMOW W IUIOCKOCTH. YTIJIBI C COHAIIPaBJICHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TIOCKOCTH, CBOMCTBA NapasieibHbIX IuIockocteil. Ilpocrteiimme
MPOCTPAHCTBEHHbIE (DUTYypbl HaA IUIOCKOCTH: TeTpa’ap, KyO, mapamienenune,
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISPHOCTE MPSAMOW M IUIOCKOCTH: MEPIECHINUKYJISIPHBIE TIPSMBIE
B [IPOCTPAHCTBE, IIPSIMbIE [IAPAJUICIIBHBIE U IEPIICHAUKYJIIIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJISIPHOCTU NPSIMOU U IUIOCKOCTH, TEOPEMA O NMPSIMOMN HNEPIECHAUKYIAPHON
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY MPAMOU U IIIIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, INHEVUHBIN yIroJl ABYTPAaHHOrO yria. [leprnenauKysp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 TJIIOCKOCTH, MPOEKUHUS (PUTYPBI
Ha IUIOCKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEW: NMPU3HAK IEPIIECHINUKYIISPHOCTH
JIBYX IUTOCKOCTEU. Teopema o TpEX NEPIECHANKYISAPaX.

MHoOrorpaHHuKu
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, TpaHU U OCHOBAaHMs IPU3MBI, NpsiMasi U HAKJIOHHAs MPU3MblI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsiMOYyroiabHbIN NapajuIeICIINIIE]
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u ero cBoiicTBa. [lupamuna: n-yronapHasi nupamMua, rpaHd U OCHOBAHUE MUPAMUJIbL,
OOKOBasi M TOJIHAs TOBEPXHOCTh IMHUPaMHUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DJIeMeHThl TNpu3Mbl W nupamuabl. [IpaBUiibHBIE MHOTOTPAHHUKHW: TOHSITHE
MPAaBWJIBHOTO MHOTOTpaHHUKA, TMpaBWiIbHAs MpU3Ma U NpaBUJIbHAS MOUPaMUIA,
IpaBUJIbHAS TPEYTroJibHAS MUPaMUJa U TPAaBWIBHBIA TeTpadnp, Ky0. [IpeacrasieHue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJIeKa’Ap U ukocadap. CeueHus npu3Mbl
Y IUPaMU/IBI.

CumMeTpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBLHO TOYKH, TPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUIaX, Mapaijieienuieax, mpaBUIbHbIX
MHOTOTpPaHHUKAX.

Brruncnenue 351eMeHTOB MHOTOTPAaHHUKOB: pé0pa, muaroHaiu, yribl. [lnomanb
OOKOBOW TMOBEPXHOCTM M TMOJHOM IMOBEPXHOCTH MPSMON MPU3MBI, IUIOMIAbL
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [Lnomans 60koBoH
MOBEPXHOCTU M TOBEPXHOCTU TMPABWIHHOM MNHUpaMHbl, TEOpeMa O IUIOIIaaH
yceu€nHoi nupaMubl. [Torstue 06 00béme. OOBbEM TUpaMUIBbI, TPU3MBI.

[Tono6nsie Tema B mnpoctpaHcTBe. COOTHOIICHUS MEXKIY —TUIOMIASIMHU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

11 KJIACC

Tesia Bpamenus

[Munuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MWIMHAPUUECKON MOBEPXHOCTH,
OCh IUJIUHAPUYECKON ToBepXHOCTH. L{unuuap: ocHOBaHUsI 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, IIIOMIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konudeckasi moBepXHOCTb, OOpa3ylIIMe KOHUYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME M BepllinHa, 00pa3yoias u
OCh, IIOIIAAb OOKOBOM M IMOJTHOM IMOBEPXHOCTU. Y CEUEHHBINH KOHYC: 00pa3yroIue u
BBICOTA, OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AWAMETp, IUIOLIAAb IOBEPXHOCTH C(depsl.
B3aumnHoe pacnosiokenne chepbl U TJIOCKOCTH, KacaTelbHasl MJIOCKOCTh K cdepe,
JI011aab Chephl.

N300paskenne e BpaleHus Ha MII0CKOCTH. Pa3BépTka uianHapa U KOHyca.

KomOuHanuu Ten BpamieHusi ¥ MHOTOTPaHHUKOB. MHOTOTPpaHHHK, OMUCAHHBIH
okoJ1o cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAICHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
MPSIMOYTOJILHOTO Tapajuiesienuneaa u cieactsus u3 He€. OObEM HMIIMHPA, KOHYCA.
OO0BEM mapa u wionanb cepsl.

[TogoOubie Tema B mpoctpancTBE. COOTHOMICHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust mwiMHApa (MapaiieIbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEUYEHHUs 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTH U B mpocTpaHcTBE. CIIOXKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBWJI IEUCTBUY C BeKTOpamHu. [IpsMoyrosbHas cuctema KOOpAUHAT B IPOCTPAHCTBE.
Koopanuatel Bextopa. IIpocrelimue 3aga4n B KOOpAUHATaX. YTOI MEXAY BEKTOPaMHU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAY MNPAMBIMA H
IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII METOI IIPU PELICHUH T€OMETPUUYECKUX 33/1a4.

ITPEAMETHBIE PE3YJIbTATDBI

K konmy oOywenuss B 10 kiacce oOydaroIUHCA MOJYYUT CIEAYIOLIUE
peIMeTHbIC Pe3yIbTaThI:

OTIEPUPOBATH MOHATHIMH: TOUKA, IPSIMasi, TUIOCKOCTB;

OPUMEHATh AKCHUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IMpPHU pELICHUU
F€OMETPUYECKHX 3a]1aY;

OTIEpUPOBATH MOHITHIMH: MAPaUIETbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCU(PUIMPOBaTh B3aMMHOE pACHOJIOKEHHWE TPSIMBIX U  IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHAMHM: JABYTPAHHBIA YTroJj, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTI'O YIJIa, IMHEHHBIN yroJl IBYTPaHHOTO yIiia, TpaaycHas Mepa JIByTpaHHOTO
yria;

OTIEpUPOBATH TOHSATHUSMHU: MHOTOTPAHHUK, BBINYKIBIA ©  HEBBITYKJIBINA
MHOTOTPaHHMK, 3JIEMEHThl MHOIOTPAHHUKA, TPABUJIbHBII MHOTOI'PaHHUK;

pacrno3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (MHUpamMuaa, MpU3Ma,
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS IS KJIacCU(PUKALIUN
(BBIMTYKJIbIE U HEBBINYKJIbIE€ MHOTOTPAHHUKH, IPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U
HAKJIOHHBIE IPU3MBI, TapaJljiesIeuIe/bl);

ONEPUPOBAThH MOHATUSAMU: CEKYILask INIOCKOCTh, CEYEHHE MHOTOTPaHHHUKOB,

OOBSICHATH MPUHIUIIBI TOCTPOCHUS CEYCHHM, UCTIONIB3YSI METO/] CJIEIIOB;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEeXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHUJ CBEpXY, COOKY,
CHU3Y;

peliaTh 3aJaud Ha HaXOXKJIEHHE T€OMETPUYECKUX BEJMYHMH M0 oOpa3laM WM
aITOpUTMaM, TPUMEHsS W3BECTHbIC AHAIUTUYCCKUE METOABl TIPU PEIICHUHU
CTaHJIAPTHBIX MATEMaTHMYECKHUX 3a/lady Ha BBIYMCICHHE PACCTOSIHUM MEXIY IBYMS
TOYKAMH, OT TOYKH JIO MPSMOM, OT TOUKH JI0 TUNIOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS
TPSIMBIMU;

pemaTh 3aJa4l Ha HaXO0XKJIEHWE IN€OMETPUUYECKHX BEJIMYMH MO 00pas3nam Wiu
aITOpUTMaM, TPUMEHSAS U3BECTHbIE AHAIUTUYECKUE METOAbI TMPH PEIICHUH
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CTAaHJAPTHBIX ~ MATEMATHMYECKUX  3a4a4 HAa  BBIYMCIEHUE  YIVIOB  MEXKIY
CKPEILIUBAIOIIUMHUCS MPSAMBIMU, MEXKIY IPAIMOM U INIOCKOCTBIO, MEKY INIOCKOCTSIMU,
JIBYI'PAHHBIX YIJIOB;

BBIUUCTAT OOBEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPHU3Ma,
NUpaMUa) ¢ MpUMEHEHHEM (HOPMYII, BEIUUCISATh COOTHOIICHUS MEXAY IUIOIMIA MU
HOBEPXHOCTEH, 00bEMaMU NOJIOOHBIX MHOTOTPaHHHUKOB,

OIIEPUPOBATH MTOHATUAMU: CUMMETPU B IPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DUTYPBL;

U3BIIEKAaTh,  MPEOOpa3OBBIBATH W HUHTEPIPETHPOBATH  HHPOPMAIHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepTeKax U
PUCYHKAX;

MIPUMEHATh T€OMETpUIeCKre (aKThl I PEIICHHUS] CTEPEOMETPHUSCKUX 3aj1ad,
MIPEANOJaralonX HECKOJbKO IIAaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS 3aJaHbI
B sSIBHOU (popme;

OPUMEHSTh  MPOCTEHIME  MPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJINTH MPUMEPHI MATEMATHUECCKUX 3aKOHOMEPHOCTEH B TIPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYYEHHbIE 3HAHHUS Ha TMPAKTHUKE: aHAJIM3UPOBATh PEAbHbBIC
CUTyallul W TPUMEHSTh HM3YYCHHbIC IMOHSATHUS B TMPOIECCEe IMOUCKA PEIICHUS
MaTeMaTU4ecKu chopMyIupOBaAHHON MPOOIEMBI, MOJIETUPOBATH peabHbIE CUTYaIlUU
Ha S3BIKE TEOMETPHH, HCCIEAOBATh TOCTPOCHHBIC MOJCIH C HCIOJIb30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara ajreOpbl, pemrath MPaKTHYECKUC
3aJlayu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUHMH.

K koHiy o0y4yenust B 11 ki1acce oOyJaroniuiicss HayqYuTCs:

OTICpUPOBATh TOHATHUSAMHU: IHJIMHIPUYECKAass IMOBEPXHOCTh, 00pa3yroimue
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, cheprudecKas MOBEPXHOCTb;

pacrno3HaBaTh Teja BpameHus (MUIUHIP, KOHYC, cdepa u map);

OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIAaCCU(HUIIMPOBATH B3AaMMHOE PACIIONIOKEHHE C(PEephI U TUIOCKOCTH;

OTICpUPOBATh TOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CeTMEHTa, IIApOBOW CIIOM, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOA,
IapOBOU CEKTOP;

BBIYHUCIISATh OOBEMBI U TUIONIAIA TIOBEPXHOCTEN TEJ BpAICHUS, TEOMETPUICCKUX
TeJ C IpUMEHEHUEM (HOpPMYIT,

OTICpUPOBATh MOHATHSIMH: MHOTOTPAaHHUK, BITMCAHHBIA B cepy M ONMUCAHHBIHA
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPaIllCHHUS;

BBIYHUCIISITH COOTHOIICHUS MEXIy IUIOMAIIMHA TMOBEPXHOCTEH M 00BEMaMm
ITOJIOOHBIX TEI;
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n300paxaTh wu3ydaemble (GUTYpPHl OT PYKHM U C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Buza cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS;

U3BIIEKAaTh,  WHTEPIPETHPOBATH W NpeoOpa3oBbIBaTh  HHGPOPMAIUIO
O IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, NMPEACTABICHHYIO Ha YEpTEeXax U
PHUCYHKax;

OIIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0)KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKECHMUSI
BEKTOpA Ha YHCIIO, OOBSICHATh, KAKUMHU CBOMCTBAaMU OHU 00JIa1at0T;

IPUMEHATH IPABUIIO NIapalIeIICIUIE N1a;

ONEpUpPOBaTh MOHATHAMU: JACKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrol MEXIy
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBbIE W KOMILIAHAPHBIE
BEKTODBI;

HaxoOJIUThb CYMMY BEKTOPOB M NMPOMU3BEICHHE BEKTOPAa HAa YHUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIpHOE MPOU3BEIAEHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/aBaTh IUIOCKOCTh YpPAaBHEHMEM B JIEKapTOBOM CHCTEME KOOpJWHAT;

IPUMEHATh FT€OMETpUUECKUE (DAKTHI I PELICHUs CTEPEOMETPUUECKUX 3ajad,
IIPEAIOIAraoIIMX HECKOJIBKO IIAroB PELICHUs, €CIU YCJIOBUS NIPUMEHEHU 3aJaHbl
B IBHOU (popme;

pemiaTh NPOCTEHIINE TEOMETPUYECKHE 3a/Jaud Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTs 3a7a4M Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U HAXOKIECHUE
reOMETPUYECKUX BEJIMYMH MO oOpa3laM WIH ajJropuTMaM, NPUMEHSsS W3BECTHbHIC
METO/Ibl TP PEUIEHUH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4;

OPUMEHATh  NPOCTEWINME  NPOrPAMMHBIE  CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

MPUBOANUTH NMPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

OPUMEHSTh TOJYYEHHbIE 3HAHUS HAa NPaKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyallUM W TNPHUMEHATh HW3Y4YEHHBIE MOHATHS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTH4eCcKu c(HOPMYIUPOBAHHON TPOOIEMbI, MOIETUPOBATH PeANIbHbIE CUTYaIH
Ha A3bIKE TEOMETPUHU, HCCIEAOBATh IMOCTPOEHHBIE MOJEIU C MCIOJIb30BAaHUEM
reOMETPUYECKUX TOHSITHH M TEopeM, ammapara ajareOpbl, pemaTh MPaKTHYeCKHe
3aJlayu, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX BEIMYHMH.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHOBHOE coziep>KaHne OcHOBHBIE BU/IbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
BBenenue B crepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJIu3upoBaTh (HaKThl 1 METOIbI

TOYKa, IPsSIMasi, TIIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEKAIOLINeCs IpsIMast
U TUIOCKOCTb.

3HAaKOMCTBO C MHOTOI'DAHHUKAMU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HadanbHble cBeeHUS

0 KyOe ¥ mupamMuie, X pa3BEPTKU

1 Mozien. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEICBAaHTHBIC TEME.
IMonyuaTs npeacTaBaeHUs

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazoupath MpoCTEMIINe MpaBuiia
U300pakeHHsl 3TUX QUTYP.
HN300paxaTh NpsIMyIo U MIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamuay, Kyo, Ha3pIBaTh UX
AIIEMEHTHI.

JejaTh pUCYHOK KyOa, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
HN300paKCHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPAaTKO 3aITMChIBATH IIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BUJI ceueHUS
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh IIOIATh
CCUCHMUSI.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 HAa IOCTPOEHUE
CEUYECHUI.

3HAKOMHUTBCH C aAKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPHUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCUOMBI
pUCYHKaMU U IpUMEpaMu

U3 OKpY’Karolei 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuieIbHOCTH NPSMBIX
Y TIJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELMBAIOIIUECS
psIMBIE.

[TapamienbHOCTH IPSIMBIX

Y TJIOCKOCTEW B IIPOCTPAHCTBE:
napaJiyieIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaLIEIIbHOCTh
TPEX NPSIMBIX; MAPAIIETLHOCTD
MPSIMOM U TIJIOCKOCTH. Y TJIBI

C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.

AKTYaJIu3upoBaTh (HaKThl 1 METOJIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

IlepeuncsiTb BO3MOXKHBIE CITOCOOBI
PACTIOJIOKCHUS ABYX TPSIMBIX

B IPOCTPAHCTBE, UILUTFOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaTh onpeneieHue
CKPENIMBAIOIINXCS MTPSMBIX,
bopMyIMpPOBaTH MPU3HAK
CKPEIIMBAOIINXCS TIPSIMBIX

Y TIPUMEHSTH €TO0 MPHU PEIICHUU
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE THNIOCKOCTH; CBOMCTBA
MapaJuIeNIbHBIX IJIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTYypHI Ha ITIOCKOCTH: TETPadap, KyO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

3a/1ay.
Pacno3naBathb npusMy, Ha3bIBaTh €€
DJIEMEHTBI.

Crpontsh ceueHHs IPU3MBbI

Ha FOTOBBIX YEPTEXKAX.
IlepeyucasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS PAMOU

U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATIbHON KU3HU.
/laBaTh onpejaeieHue
MapaJuIEIbHOCTH MPAMOMN

Y TJIOCKOCTH.

D®opMyJTHPOBATH IPU3HAK
MapajuIeIbHOCTH MTPSMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPIMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
IIPSIMBIE.

Pemarb mpakTrdeckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOT'OTPAHHUKA.

OO0BbsACHATDH CITyYan B3aMMHOIO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeejeHue MapayIeIbHbIX
IJIOCKOCTEN; MPUBOIUTH IIPUMEPHI
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W3 pEATIbHOM )KU3HU U OKPYKAIOIIECH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA ITapaJuIENIbHBIX INIOCKOCTEN
MIPY PEIICHUU 3a7a4 Ha MMOCTPOCHHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOTHSAETCS IPOCKTUPOBAHUE
¢buryp Ha IIOCKOCTb.

HN300paxaTs B napamwieabHOU
MPOEKIIUH Pa3TUYHbIC
reoOMeTpUYECKUe (PUrypsbl.
MoaeaunpoBarb peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATH
MIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSITUI.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MApAJIICTIbHOCTH, TPU3HAKHU

Y CBOMCTBA MapauIeIbHbBIX IPSIMBIX
Ha IJIOCKOCTH
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[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYISAPHOCTD IPSIMOU

Y IJIOCKOCTH: NEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
[apaJulesIbHBIE U ITEPIICHINKYIIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPAMON

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJTu3upoBaTh (HaKThl 1 METOJIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

O0BbsACHATDH, KAKOU yIroJl Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMH, CKPEIIUBAIOIIIMMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MIEPIICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IJIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPEIHUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMu/ie.

IIpuBoaUTH NpUMEPHI U3 PEATILHON
’KU3HU U OKpYXKaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEeHIUKYISIPHOCTD MPSIMBIX

B IMPOCTPAHCTBE

U EPICHANKYISIPHOCTH MPSIMOM

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MIePIICHIUKYJISIPHOCTH MPSIMOM

Y TUIOCKOCTH, PUMEHSITh €ro Ha
MPaKTUKE: OOBICHITH
MEePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas €ro
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HE COJICPKUT, HAXOJAUTH JIJINHY
JTuaroHanu kyoa. BeuucisTe BHICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IPAaBUJIBHOM YETHIPEXYTOJIbHOU
nupamMu/ 1o JJIMHaM peodep.

Pemarsp 3a1aun Ha BEIYUCIIEHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIJIOCKOCTH,

C HUCTIOJIb30BAaHUEM [IPU PELICHUU
MJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBbACHATD, YTO HA3LIBAIOT
MEPIECHIUKYJIIPOM U HAKJIOHHOM

13 TOYKH K TJIOCKOCTH;, ITPOCKIIMEN
HAKJIOHHOM Ha II0CKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TNIOCKOCTH; MEXIY
MapajuIeIbHBIMU IUIOCKOCTAMU; MEXKIY
MPSAMOM Y MapAJIICIIBHOUN €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.
Haxoauthb 3TH pacCTOSIHUS B IPOCTHIX
ciiydasix B KyOe, mupamuze, mpusme.
MopaeaunpoBarh peajabHbIe CUTyalluU
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJAEIN

C HCMOJIb30BAHUEM I€OMETPUUECKUX
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TTOHSTHM.

Hcnoan3oBaTh Nnpu pelieHuy 3aaa4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

YT MEXKTY TPSIMBIMU U
MJIOCKOCTSIMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IIPU3HAK NEPIICHIUKYJISIPHOCTH ABYX
mIockocTer. Teopema o Tpéx
NEePIEHIUKYIIApax

AKTYaJIu3upoBaTh (HaKThl 1 METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneseHue yria Mexay
MIPSAMOM U TIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U OOpaTHYIO K HEH.
Haxoauthb yroy Mexay npsMou

Y TJIOCKOCTBIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH 10 MPSIMOU

Ha IJIOCKOCTH, UCITOJIb3YsI TEOPEMY

0 Tp€x nepneHaukysapax. [Iposoauts
HA YEPTEKE NEPIECHIAUKYISP: U3 TOUKH
Ha NPSIMYIO; U3 TOUYKU HA TIIOCKOCTb.
JlaBaTh ornpeiesieHue IByrpaHHOTO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYrpaHHbBIN
yTOJI TIpU pedpe MUPAMHUIBI, IPU3MBI,
napajuieienuneaa.
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/laBaTh onpeaesieHle yriia MeX1y
MJIOCKOCTSIMU.

/laBaTh onpenesieHue

1 opMyIMpPOBATH NPU3HAK
B3aMMHO NEPHEHANKYISPHBIX
TJTIOCKOCTEM.

HaxoauTsh yribsl MKy IIIOCKOCTAMHA
B KyOe U mUpamue.

Hcnonb30BaTh Mpy pellIeHUH 33/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAaHUMETPUH.

MoaeaunpoBarh peajabHbIC CUTyallUU
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TIOHSITUI.

Hcnonb30BaTh Mpy pellieHUH 3a/1a4
Ha MMOCTPOEHUE CEYEHU
COOTHOILIEHHUS B TPSIMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIbIE U HEBBIYKJIBIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTI'OTPAaHHHUKA.

[Ipr3ma: N-yrosibHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHM.

JlaBaTh onpenesieHue
napasuiesienunesia, pacno3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMS MPU3MBI; IPSMast
Y HAaKJIOHHAs IPU3MBbI; OOKOBasI

Y TIOJTHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, mpAMOYTOJIbHBIN
napasuleJenuIe ]l ¥ €ro CBOMCTBA.
[Tupamuia: N-yronbHas nupamua,
I'paHu U OCHOBaHHE MTUPAMMU/IBI;
OOKOBas ¥ MOJIHAsI TOBEPXHOCTh
MUPAMHU/IBL, TIPaBUIIbHAS U yCCUEHHAS
nupaMua.

DneMeHTHI IPU3Mbl U MTUPAMUIBIL.
[IpaBuibHBIE MHOTOTPAHHUKH:
MOHSATHE TIPABHILHOTO
MHOTOTPaHHHKA; IPAaBUIIbHAS ITPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPABUIIbHAS
TpeyrojibHasi MMpaMuaa

U MPAaBWIbHBIN TETpas’ap; KyO.
[IpencraBienune o NpaBUIbHBIX
MHOTOTpaHHUKAaX: OKTa3Ap, JOJEKadAP
Y UKOCAIP.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUKH,
OPSIMOM, MJIOCKOCTH. DIIEMEHTHI
CUMMETPHUHU B TUPAMUIAX,
napa’suieJenune1ax, MpaBUIbHbBIX
MHOTOTPaHHHUKAX.

JlaBaThb onpeeneHue NMpaMu/Ibl,
Pacno3HaBaTh BU/bI IMPAMUL,
(opmysIpoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI IPABUIIBHOU
IIUPAMHUJIBI.

Haxoaurnb ruioniaab IMOJIHOM

1 OOKOBOI MOBEPXHOCTU MUPAMU/IBI.

/laBaThb onpeae/ieHue yCEUEHHON
NMpaMuUbl, Ha3bIBATh €€ AIIEMEHTBHI.
D®opMyIHPOBATH TEOPEMY

0 IIouIaAu OOKOBOM MOBEPXHOCTH
MIPaBUJIbHOU YCEYEHHOU TUPAMUBI.
Pemarp 3a1aun Ha BEIYHCIICHHE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M HA MIOCTPOCHUE CEUCHUM.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300paxkaTh IPU3MbI HA YEPTEKE.
Haxoauthb miiomaas moJIHON WIIN
OOKOBOM MOBEPXHOCTU MTPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeil v BepIIvH
MHOTOTPaHHUKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEM.

45



®denepanbHas pabouast nporpamma | Martemaruka. 10—11 kitaccst (6a30BbIH YPOBEHB)

Brrunciienne 351eMeHTOB
MHOTOI'PaHHUKOB: pEOpa, TUaroHau,
yribl. [Inomaas 60KoBO MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBI, ILTOIIA b OCHOBAHUI, TEOpEMA
0 OOKOBOM MOBEPXHOCTH MPSIMOU
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
IIPAaBUJIBHOW MUPAMUBL, TEOPEMA

0 IJIOMIa 1 OOKOBOM OBEPXHOCTH
yCEYEHHON TUPAMU/IBI

N3yyatsh cuMMeTpHIO
MHOT'OTPaHHUKOB.

OO0BbSICHATDH, KAKHE TOYKH
HA3bIBAOTCS] CHMMETPUIHBIMHU
OTHOCHUTEJIFHO JaHHOM TOYKU, IPSIMOI
WJIN IUIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH TIJIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

IIpuBoaUTH PUMeEPHI
CUMMETPUYHBIX (DUTYP B APXUTEKTYpE,
TEXHHUKE, IPUPO/IC.

MoaeaupoBaTh peajabHbIE CUTyallun
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIC MOJICIIN

C UCITOJIH30BaHUEM T€OMETPUICCKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustue 00 00bEMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJITAHUMETPHUH, PETICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/I AHATIOTUIO

C U3MEPEHUEM TIIOIIAICH
MHOT'OYTOJIbHUKOB. ®OPMYJIUPOBATH
OCHOBHBIE CBOMCTBAa 00BEMOB.
HN3yuyarh, BHIBOAUTH (POPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napaiesienunes1a, pru3Mbl

U TIUPaMHU/IBL.

BbruncasTb 00bEM MPU3MbI

Y TIUPaMUJIBI TIO UX DJIEMEHTaM.
IpumeHsTH 00BEM 151 peIICHUS
CTEpEOMETPUUECKUX 3a7a4 U

JUTSI HAXOKJICHUS] TEOMETPHUECKUAX
BEJIMYUH.

MopenupoBaTthb peajbHble CUTyallUH
Ha SI3bIKE TEOMETPUH, HCCJIEI0BATH
MOCTPOCHHBIE MOJCIN

C UCTOJIb30BAaHUEM I'€OMETPUUYECKUX
MTOHATHI

[ToBTOpEHUE: CeueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHnue ceueHui

B MHOTOTPaHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
Brruucienue yriioB: MexXIy
CKPELIMBAIOIINMUCS IPSMBIMHU,
MEXKY MPSIMOM U TIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTAMU

CTpouthb ceueHre MHOTOTPaHHUKA
METO/IOM CJIE/IOB.

JlaBaThb onpeaejieHue pacCTOSTHUS
MeXay (PUTypaMH.

HaxoauTh paccTosiHuE MEXIY
napauieIbHbIMU TUIOCKOCTAMH,
MEXIy IIIOCKOCTBIO U TapaJIeIbHOM
ey MPSIMOM, MEXKITY
CKPEILMBAIOIUMUCS MPSIMBIMU.
CTpouTtsb TUHEHWHBINA YOI
JBYTPAHHOI'O yTJIa HA YEPTEXKE
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MHOI'OIr'paHHUKA 1 HAXOOUTb €T0
BCIIMYHNHY.

HaXOI[I/lTL YTIJIbl MCKAY IINIOCKOCTAMMU
B MHOTI'OTpaHHHUKax

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  |KoauuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI JIEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Tena BpaeHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3auMHoe pacnosnoxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; mommaab chepsl.

N3o6paxenue cdepsl, mapa
Ha IUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOIANTH AHAJIOTHUU.

JlaBaThb onpeneaenust cepsl U mapa,
WX IEHTpA, paJnyca, TUaMeTpa.
Omnpeaeasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue cepbl U MI0CKOCTH,
JIBYX c(ep, HITIOCTPHUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C re0/1Ie3NYECKUMU
JUHUSIMU Ha cepe
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[unuHapruyeckast MOBEPXHOCTD,
0o0pa3yronme NUINHIPUIECKOM
MMOBEPXHOCTH, OCh HWIMHAPUYECKON
NOBEpXHOCTH. L{unmuHIp: OCHOBaHUs
1 OOKOBasi MOBEPXHOCTH,
oOpasyromias U oCh; IJIOMAaAb
OOKOBOI ¥ TIOJIHOM MOBEPXHOCTH.
N3o06paxkenue mumHapa

Ha IJTOCKOCTH. Pa3BépTka nuamuapa.

Ceuenust nunuHApPa (MIOCKOCTBIO,
MapaJUICIIbHON WU
MIEPIICHIUKYJISIPHOU OCH LIUIIMH/IPA)

OOBbACHATD, YTO HA3LIBAIOT
UWIMHAPOM, Ha3bIBATh €T0 SJIEMEHTHL.
N3yuarthb, 00BACHATH, KAK MTOJTYYUTh
HWIMHAP MYTEM BpalllCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUTS BBIYKCJICHHS TIOMAA OOKOBOM
MMOBEPXHOCTHU LWJIAHAPA.

HN3yuarts, pacno3HaBaTh pPa3BEpTKY
HWIMH]IPA.

N300paxkaTh HUIMHIP U €70 CEUYCHUS
TTIOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, NTAPAJIICITIBHOU WU
MEPIICHINKYJIIPHOU OCH.

HaxoauTh miomany 3TUX CEeYCHUI.
MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOEHHBIE MOJICIIH

C MCTO0JIb30BAHUEM I€OMETPUUECKHUX
MOHATUH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEPIITHUHA
KOHHUYECKOUW MTOBEPXHOCTH.
Komnyc: ocHOBaHue u BepinHa,
oOpasyroliias U oCh; IO

OO0BbsACHATH, KAKOE TEJIO HA3bIBAIOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBI.

N3yuyaTh, 00bACHATD, KaK TOJIYYHUTh
KOHYC IIyTEM BpaLICHUS
IIPSAMOYT'OJIBHOI'O TPEYIOJIbHUKA.
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OOKOBOM Y IOJIHOM ITOBEPXHOCTH.
VY ceu€HHblil KOHYC: 00pa3yromue
¥ BBICOTA; OCHOBAHHUS M OOKOBast
HIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka konyca.

CeueHnns koHyca (IJIOCKOCTBIO,
HapaJyIeIbHOW OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOASIIEH
yepe3 BEPILUHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
TJIOCKOCTBIO, MPOXOASAIIEH YEPE3 OCh,
Y IUIOCKOCTBIO, IEPIICHANKYIIIPHOU
K OCH.

HN3yuarp, pacnio3HaBaTh Pa3BEPTKY
KOHYCA.

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

HaxoauThb 1miomia iy cedyeHu,
MPOXOJAIIUX YEPE3 BEPUINHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HA3hIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuarth, 00bACHATH, KaK €10
MOJIYYUTh ITYTEM BpallCHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbIBOAMTH, NPUMEHATH GOPMYITY
JUTS BEIYMCJICHUS TIJ10Ia I OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCa

KoMmOuHammst Ten BpameHus

Y MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOIOTPAHHUK HJIH

B TEJIO BpaIllCHUS

AKTYaJIu3upoBaTh PaKThl 1 METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

Pemates crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
ITIOCTPOECHUEM CEUEHUH TEJI BPALLICHUS,
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C KOMOMHAIIMSMU TEJl BPAILICHHS

Y MHOTOTPaHHUKOB HAa HAXOXICHHE
r€OMETPUYECKUX BEJIIMUUH.
Hcnoab30BaTh Ipu pelieHUN
CTEPEOMETPUYECKUX 3a7a4
MJIaHUMETpUUECKUE (DaKThl U METObI
3a/1a4d Ha BBIYUCIICHUE

U JI0OKa3aTeJIbCTBO.

MoaeaupoBarb peajabHbIC CUTyallUU
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTUI

OO0BEMBI TEN

[Tonsitue 06 00BEMe. OCHOBHBIE
CBOMCTBA 0OBEMOB TEJI.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM mapa u moma b chepbl

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

BbiBOAUTH, HCNI0JIB30BATH POPMYJIIBI
00BEMOB: TIPU3MBI, IUJIUH]IPA,
IIAPaMHJIBI, KOHYCA; yCEUEHHON
IMAPAMUJBI U YCEYEHHOTO KOHYCA.
PemaTh cTepeoMeTpruieckue 3a1auu,
CBSI3aHHBIE C BBIUHUCIECHUEM OOBEMOB.
DopMyJIHPOBATH ONIPEACIICHUE
[1apOBOI'0 CETMEHTA, IIAPOBOIO CJIOA,
IapOBOI0 CEKTOPA.
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I[pumeHnsTh GopmMyIbl
JUIs HaX0X1eHUs1 00BEMOB IIAPOBOTO
CErMEHTa, IIapOBOr0 CEKTOopa

[TonoOHBIE TENa B TPOCTPAHCTBE.
CooTHOIIEHUS MEXKIY TIIOMAIIMA
MOBEPXHOCTEH, 00bEMaMHU M0 T00HBIX
TEI

Pemarts crepeoMeTpuuecKkue 3aauu,
CBSI3aHHBIC C 00BEMOM IT1apa

U TJIOIIA/bIO CEpBHL.

MoaeaunpoBaTh peajabHble CUTyalluU
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIN

C MCTOJIb30BaHUEM I€OMETPUUECKUX
MMOHSITHH.

AKTYaJIu3upoBaTh PaKkThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

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

B IIPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3bIKE TEOMETPUHM, UCCIIEIOBATh
MOCTPOCHHBIE MOJCITH

C MCTO0JIb30BaHUEM I€OMETPUUECKHUX
MMOHATHUH

BekTopbl 1 KOOpAMHATHI
B [IPOCTPAHCTBE

10

BekTop Ha mockoctu
U B rnpocTtpaHcTse. CrioxeHne
Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE

AKTYaJau3upoBaTh (HaKThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHM.
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BEKTOpA Ha 4nciio. Paznoxenue
BEKTOPA MO0 TPEM HEKOMIJIAaHAPHBIM
BekTopam. IIpasuio
napajuieienuneaa.

Pemenue 3aga4, CBSI3aHHBIX

C IPUMEHEHUEM ITPABUII IEUCTBUN

C BEKTOpaMH.

[IpsiMoyrosibHasi cUCTEMA KOOPAUHAT
B IIpocTpaHcTBe. KoopamHaThl
BekTopa. [Ipocreimue 3anaun

B KOOpAMHATaX. Y TOJI MEXIY
BekTOpamu. CkanspHoe
IIPOU3BENCHUE BEKTOPOB.
Brruucienue yrioB My IpsIMbIMU
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOT
IpU PEIICHUH TEOMETPUUYECKUX 3a/1a4

OnepupoBatb NOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
rapaiyIeIeuIe1a Ipyu CI0KEHUU
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yuyaTh OCHOBHBIEC CBOMCTBA 3TUX
omepanum.

JlaBaThb onpeneneHne npsMoyroabHON
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BoriBOAUTD, HCII0JIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKAMM.

BripaxkaTrh CKOISIPHOE MPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMH, ABYMsI IPSIMBIMHU.
HaxoauThb yroy Mexay npsiMou

Y TJIOCKOCTBIO0, YTOJI MEKY IByMSI
TJIOCKOCTSIMU aHAJIUTUYECKUMHU
METOJIaMH.

BriBoAUTDH, HCII0J1B30BATH GOPMYJTY
PacCTOSIHUS OT TOYKH J10 INIOCKOCTH

54



®denepanbHas pabouast nporpamma | Martemaruka. 10—11 kitaccst (6a30BbIH YPOBEHB)

[ToBTOpEHME, 0000IIEHNE 7 OcHoBuble pUrypsl, paxTel, TeOpeMbl | Pemarths mpocTeiiiue 3agaun
Y CUCTEeMaTH3aIlis 3HAaHUM Kypca IUTaHUMETpHUH. 3a1auu Ha HaXOXJCHUE JIJIUH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B F€OMETPUYECKUX (UTYypax,
peleHus.. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE (UTYPBI, PAKTHL, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMEeTpHUH. 3aJaun HaxoanTs miioniaib MHOTOYTOJIbHHKA,
CTEPEOMETPUHU M METOJIbI UX PEIICHHS] | Kpyra.
Pacno3naBath 11o/100HbIE PUTYDHI,
HAXOAUTHh OTHOILICHUS JIJTUH
Y IUIOLIAJEH.
Hcnonb3oBaTh NIpu pelICHUN
CTEpEOMETPUUECKHX 3a/1a4 (PaKThI
¥ METOJIbI TUTAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MHNOACHUTEJBHAS 3AIIMCKA

Y4ebuplli Kypc «BeposSTHOCTP W CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISETCS
IPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO yueOHOro Kypca ©0a30BOro YpOBHS
OCHOBHOI'O 00111eT0 00pa3oBaHus. Y4eOHbIH Kypc MpeaHa3HauyeH st GopMUpOBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTEeMaTHYECKOTO MHCTPYMEHTA /I U3YUYEHHS CIy4allHbIX COOBITHM, BEIUYUH U
nporieccoB. Ilpu  wm3ydenunm ydeOHOro Kypca oOoramarTcs MpeICcTaBICHHS
OOyYaroIMXCcs 0 METOAaX MCCIECIOBAHUS N3MEHUYNBOTO MUPa, PA3BUBACTCS IIOHUMAHUE
3HAYMMOCTH U OOIIHOCTM MAaTeMAaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copepxxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKpeTICHUE 3HAHHM, TTOTyYeHHBIX
IpU W3YYCHHH Kypca Ha ypOBHE OCHOBHOTIO OOIIEro oOpa3oBaHWsA, U HA Pa3BUTHE
MIPEICTABIICHUA O CIy4YalHBIX BEIMYMHAX M B3aWMMOCBSI3SIX MEXIY HUMH HAa BaKHBIX
mpUMeEpax, CIKEThl KOTOPBIX MOUYEPIHYTHl M3 OKpYKawllero mupa. B pesynbrare
y oOydaromuxcsi  JOJDKHO  c(OpMHUpPOBATHCS  MPEACTAaBICHHE O  Haubojee
YIOTPEOUTENBHBIX M OOIIMX MATEMATHICCKUX MOJIEISAX, UCIOIb3yEMBIX IS OTICAHUS
aHTPOITOMETPUUECKHUX U AeMOTpadUUIECKUX BEIMYUH, TOTPEITHOCTEH B Pa3IMIHOTO PO
U3MEPEHUSIX, JUIMTEIbHOCTH  O€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHUI U MPOIIECCOB B OOIIECTRBE.

B cooTrBercTBUM ¢ YyKa3aHHBIMU IEISAMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JIJI YPOBHS CpeiHero odiiero oopa3oBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIICIYIONIME OCHOBHBIE COJepKaTelbHble JUHUH: «CiydaiiHbie
COOBITHS ¥ BEPOATHOCTHY, «CITydaiiHbIe BETUYHHBI U 3aKOH OOJIBIITUX YHUCEID).

Baxxkayto dYacth ydeOHOTO Kypca 3aHUMAeT H3YYCHHE T'€OMETPUUYECKOTO M
OMHOMMAJILHOTO pacHpe/iefieHui U 3HAKOMCTBO C HMX HENPEPHIBHHIMU aHAJIOTAMHU —
MOKAa3aTeJIbHBIM U HOPMAJILHBIM PACTIPEICIICHUSIMHU.

Conepxanne nuHUM «CiydaiiHbIe COOBITHS W BEPOSTHOCTH» CIIY)KHUT OCHOBOM
st (OPMUPOBAHMS TIPEACTABICHHA O PACIPEICICHHM BEPOSITHOCTEH MEXKIY
3HAUCHUSMM CIyYalHBIX BEJIMYWH, a TakKe dTa JIMHUA HeoOXxoamma Kak Oasza
JUTST U3yYEHUS 3aKOHA OONBIIUX YnceNl — (QyHAAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MPUPOJIe U OOIIECTBE U UMEIOIIET0 MaTeMaTthyeckyro (opmanuzamuio. CaMm 3aK0H
OONBIIMX YHCENT TMpeiaraeTcs B O3HAKOMUTEIbHOW (opMe ¢ MHUHUMAIbHBIM
UCTIOJIb30BaHUEM MAaTEeMaTUYECKOTO opMaliu3Ma.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYallHBIMH BEIMYUHAMH, AKIICHTHUPYIOT
BHUMaHHE O0YyYaOIMUXCs HA OMUCAHUU U MU3YYCHHUH CIIYYalHBIX SBICHUN C TTOMOIIBIO
HEempepbIiBHBIX  (yHKIMA. OCHOBHOE BHHMAaHHE VYACHISETCS IOKAa3aTeIbHOMY H
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HOPMAQJILHOMY  pacrlpeAeiiCHHsIM, TIPH OTOM MPEAINOJIaraeTcsi O03HAKOMHTEIBHOES
U3yUYCHHUE MaTepHalia 0e3 J0Ka3aTeabCTB MIPUMEHSIEMBIX (PaKTOB.

OOmee 4YKMCIO YacoB, PEKOMCHJIOBAaHHBIX JIII HW3YYCHHsS Yyd4eOHOro Kypca
«BepositHOCTh M cratucTHKa» — 68 gacos: B 10 kimacce — 34 gaca (1 wac B Hezenmo),
B 11 knacce — 34 yaca (1 4ac B Hezemio).

COJEPXAHUE OBYYEHMUAA

10 KITACC

[IpeacraBinenre JaHHBIX C MOMOIIbIO Tabmuy u  guarpamm. CpenaHee
apumeTnyeckoe, MeiaHa, HauOoJIbIllee U HaMMEHbIIIee 3HAaUCHUsI, pa3Max, JTUCIIEPCHS
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHI (OMBITHI) M Cly4dalHbIE COOBITHS. DJIEMEHTApHBIC
coOpITuss (Ucxonel). BeposiTHOCTh ciyyaliHOro coObITHA. bnM30cTh 4YacTOTHl U
BEepOSITHOCTH cOObITUH. Ciy4ailHble ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
cOOBITUSIMU. BeposATHOCTH COOBITUI B OMNBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH.

Onepauun HajA COOBITUAMU: TEepeceueHue, OOBEIUHEHHE, MPOTHUBOIOJIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo ciydaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecranoBku u ¢akropuan. Ywucio
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHblil cnydaiiHbli ONBIT (MCHBITAHWE), ycleX W Heyaada. HezaBucumbie
ucnbiTannst. Cepus HE3aBUCUMBIX UCTIBITAHUM A0 MepBOro ycnexa. Cepus HE3aBUCUMBIX
WCIIBITaHUN bepHyIun.

Cnyudaiinas BenuuuHa. Pacripenenenue BeposiTHOCTeN. [luarpamma pacrpenesneHus..
[Tpumepsl pacnipeienieHtid, B TOM YUCIE, TEOMETPUUYECKOE U OMHOMUATIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIYYAaMHBIX BEJIMYUH: MAaTEMaTHUYECKOE OXHUIAHHE,
JOUCIIEpCHsT U CTaHAApPTHOE OTKJIOHEHHWE. lIpuMepsl mpuMeHeHHsT MaTeMaTH4EeCKOTO
OXXMJAHUS, B TOM UHCJIE B 3aJa4yaX M3 MOBCEIHEBHOW >XW3HU. MaTeMaTudeckoe
OXKuJaHue OWHAapHOW cllydallHOM BenMYMHBIL. MaTemaTHueckoe OXKHJIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaremaThyecKoe OXKHIAaHWE U AUCIEPCUs I'€OMETPUYECKOro U
OMHOMUABHOTO pacIpeieIeHH.

3akoH OOJBIIMX YUCENT U €T0 POJib B HayKe, MpUpoje u oodmecTBe. BriOopouHsIii
METO]I UCCIIEIOBAHUM.

[Ipumeppl  HENpephIBHBIX  CIIy4aWHbIX Bedu4uH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3ajadd, MNPUBOASAIIME K HOpPMaJbHOMY pacnpeneneHuro. I[lonstue
O HOPMAJIBHOM PacCIIpEEICHUN.
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NNPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pE3yJIbTaThI:

YUTATh U CTPOUTH TAOJIHUITHI U TUATrPAMMBEI;

OTIEpUPOBATh TIOHATHSIMHU: CpeaHee apuPMeTHIecCKOoe, MeauaHa, HaumOoJbIIee,
HaMMeEHbIIIee 3HaUYEHUE, pa3Max MacCUBa YHCIIOBBIX TAHHBIX;

OTepUPOBATh MOHATUAMMU: CITyYaHBIN SKCIEPUMEHT (OTBIT) U CITy4aliHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (dJEeMEHTapHBIM UCXOJ)) CIy4aHOTO OMbITa, HaXOIUTh
BEPOSITHOCTH B OIBITAX C PABHOBO3MOXXHBIMH CITyYaHBIMH COOBITHUSIMU, HAXOIUTh U
CpPaBHUBATh BEPOSTHOCTH COOBITUN B U3yUYEHHBIX CITy4alHbBIX SKCIIEPUMEHTAX;

HaXoauTh U (OPMYJIUPOBATH COOBITHS: MepeceueHue U OOBEIUHEHUE JTaHHBIX
COOBITUM, COOBITHE, TMPOTUBOMOJIONKHOE JAHHOMY  COOBITHIO,  IOJIb30BAThCS
nuarpaMMmamu Jisepa u GopMyIioi ClIoKeHUsT BEpOSITHOCTEN TP PEIICHUU 3a/1a4;

OTepUpOBaTh TMOHSATUSMU: YCJIOBHAsT BEPOSITHOCTh, HE3aBUCHUMbBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBUIa YMHOXEHHUS, C IOMOINBIO JepeBa
CIIy4alHOTO OIIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad;

ONEepUpOBaTh TMOHSATUSMU: MCIBITAHWE, HE3aBUCUMbBIC WCIIBITAHUS, CEpHUs
WCITBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUH JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSITHOCTA COOBITHI B CEpUU MCTIBITAHUN
bepuymu;

OTIepUPOBATh TMOHATUAMU: CIy4dalHas BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH,
auarpaMMa pacrpeaeIeHuUs..

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CISTYIOIINE MPEIMETHBIC
pE3ynbTaThI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMYUHBI 10 PACIIPEACIICHUIO WU
C IOMOIIBIO TUArpaMm;

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
MPUMEHSIETCS ~ MaTeMaTU4YeCKO€  OXKHMJIAHWE  CIIy4YallHOM  BEJIWYUHBI  HAXOJUTh
MaTeMaTUYECKOE OXKUJAHUE 110 JAHHOMY PAaCcIpeIeIICHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIIUX YHCET,;

MMETh MPEJICTABICHUE O HOPMAIIBHOM PaclpeIeNICHUN.
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10 KIIACC
Haumenosanue paznena  |KommaectBo OcCHOBHOE coJIep/KaHue OcHOBHBIE BU/IBI IESITEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
[IpencraBieHye TaHHBIX 4 [IpencraBieHye JaHHBIX C TOMOLIBIO N3Baexats nHGopManMIO U3 TAOIUI]
Y OIKCATEeIbHAs CTAaTUCTHUKA Tabsuu u nuarpamMm. Cpennee U AMarpaMm, MCIoJab30BaTh TaOIHIIbI
apu(pmMeTnyecKoe, MeIMaHa, Y IMarpamMMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbIIIEe CTaTUCTUYECKUX JaHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoautsb onucarenpHbIe
CTaHJAPTHOE OTKJIIOHEHNUE YU CIIOBBIX XapaKTEPUCTUKN JAHHBIX.
HaOOpOB BbiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHUYMBOCTH
u onpenenstonux e€ pakropax
Ciry4ailHbIE OIIBITHI 3 CrnyualiHble SKCIEpUMEHTHI (OTBITHI) BoiaeasiTe Ha IpUMepax ciry4aiHble

U CIy4aHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CIy4aifHbIE COOBITHSI.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTh ClTy4aifHOTO COOBITHS.
BeposiTHoCTH COOBITHII B OTIBITAX

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTrueckas pabota

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIOBUSA IPOBEICHUS
CJIIy4alHOIO OIbITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMU.

MoaeaupoBaTh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
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MCXOJIaMU B XO/I€ MTPAKTUIECKON
paboThI

Omnepanuu HajJ COOBITUSIMU,
CJI0’KEHUE BEPOSATHOCTEN

Omneparu Hax COOBITUSMH:
nepecedycHue, 00beTMHEHIE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Juarpammel Dunepa. opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath guarpaMmel DJidiepa

Y CJIOBECHOE ONMCAHNE COOBITUI

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

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIIYYAMHOTO OMBITA,
dbopmyra moaHOM
BEPOSTHOCTH

Y HE3aBUCUMOCTb COOBITUMN

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COObITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITHI, B TOM UHCIIC
YCJIOBHBIX C MIOMOIIBIO I€peBa
CJIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
1o ¢opmyJie U MO OpraHu3aluu
CJIy4ailHOTO OTbITA

DN1eMEHTbl KOMOMHATOPUKU

KomOunaropHoe mpaBuio
yMHO)eHus. [ lepectanoBKM

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

Hcnouab30BaTh MPAaBUIIO YMHOXKEHUS
JUISL IEPEUNCIICHHST COOBITHIM

B CJIy4allHOM OIIBITE.

IMoab30oBaTbest hopmynoi

Y TpeyroJibHUKoM Ilackans

JUISL OTIPEIEIICHUs YUCIIa COYETaHUN

Cepuu nociie1oBaTeIbHBIX
HCIIBITAaHUM

bunapHbIi cityyaliHbIN ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTJIETILHBIC UCTIHITAHUS.
OcBanBaTh NOHATHS: UCIIBITAHUE,
cepHsi HE3aBUCUMbIX HCIIBITAHUM.
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ycnexa. Cepust HE3aBUCUMBIX
VCTIbITaHuN bepHyIuu.
[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINI]

IIpuBoauTh NpUMepPHI cepui
HE3aBHUCUMBIX UCIIBITAHUIA.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITUH B CEpUU
WCIIBITAHUM J10 TIEPBOTO yCIIeXa

Y B CEpUAX UCTIBITAHUN bepHyIn.
N3yyaThb B X01€ NIPAKTHYECKOM
padoThI C UCIOJIB30BAHUEM
AJIEKTPOHHBIX Ta0JIHI] BEPOSITHOCTU
COOBITUI B CEPUAX HE3ABUCUMBIX
VCTIBITAHUI

CityyaliHbl€ BEJIMYUHBI
U pacnpeneneHus

CiyvaiiHast BEJIMYMHA.
Pacnpenenenne BeposTHOCTEN.
Juarpamma pacnpenenenus. Cymma

" ITPOU3BCACHUC CﬂyqaﬁHBIX BCJINMYHH.

[Ipumepsl pactipeneneHuil, B TOM
YHUCJIE TEOMETPUUECKOE
U OMHOMHUAJIHLHOE

OcBauBaTh NOHATHUS: CIIydaliHas
BEJIMUMHA, paclpeiesieHue, Tabuia
pacrpeneneHus, [uarpamma
pacrpeneseHusl.

IIpuBoauTh npuMepsI
pacnpeneneHuid, B TOM YUCIe
TrCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuBaTh pacnpeeicHus
CIIy4alHbIX BEJINYNH

HaxoauTh 3Ha4YeHUS CYMMBI

H IIPOU3BCACHUA CJ'Iy‘—IElfIHI;IX BCJIMYHH.

CTpoutsb 1 pacno3HaBaThb
T€OMETPUYECKOE U ONHOMHUAITHHOE
pacrpeneneHue
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[ToBTOpEHME, 0000IIECHNE, 5 OmnmcarenbHast CTaTUCTHKA. IToBTOPATH N3y4EHHOE
cUCTeMaTH3aIHs 3HaHUI Ciy4aiiHble ONBITH U BEPOSITHOCTH Y BBICTPAUBATH CUCTEMY 3HAHMI
CTy4JaitHbIX coOBITHH. Onieparuu Haa
COOBITUSIMH. DIEMEHTHI
KOMOWHATOPUKHU, CEpUH HE3ABUCUMBIX
HUCIIBITAaHUN
OBIIEE KOJIMYECTBO 34
YJACOB I10O ITPOIT'PAMME
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11 KIIACC
HaunmenoBanue paznena  |KonuuectBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB oO0yyJaronmxcs
MaremaTuyeckoe OKu1aHue 4 [Ipumepbl NpUMEHEHHS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJTUYUHBI

MAaTEMATUYECKOT0 OXKUTAHUS
(cTpaxoBaHue, JIOTEpES).
MareMatnieckoe 0KUJaHUE CYMMBI
CIIyYalHBIX BEJIMYHH.
MaTtemMaTHdecKoe OKUJaHne
r€OMETPUYECKOr0 1 ONHOMHUAIIEHOTO
pacrpeeneHun

OKHJIaHHS.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
IIPUMEHEHUS MaTEMaTHYECKOTrO
OKHMJIaHUA. Beruuciars
MaTeMaTUYECKOE OKHUIaHNUE.
Hcnoab3oBarth NoHsATHE
MaTeMaTUYECKOT0 0KUIAHUSA U €TO
CBOWCTBA MPU PEIICHUHU 3a/1a4.
HaxoanTh 1o u3BeCTHBIM QopMysiam
MaTeMaTUYECKOE 0XKUJAHNE CYMMBI
CIIyYalHbIX BEJIMYMH.

HaxoauTs 1o uzBecTHbIM (hopmysiam
MaTeMaTUYECKUE 0KUIAHUSA CITydanHbIX
BEJINYMH, UMEIOINX T€OMETPHUUECKOE

¥ OMHOMHAJILHOE pacIipe/ieieHus
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Jucnepcns u cTanapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYMHBI

Jucnepcnst u ctaniapTHOE
OTKJIOHEHME. Jlucnepcun
reOMETPUUYECKOTO U OMHOMUAIBHOIO
pacIpeeIeHuUs.

[TpakTnueckas pabora

C UCII0JIb30BAaHUEM DJIEKTPOHHBIX
TaOJIALL

OcBauBaTh NOHATHS: AUCIIEPCHS,
CTaHIAPTHOE OTKJIOHEHHWE CITy4YailHOM
BCJIMYMHEL.

Haxoautsb nucnepcuro

10 PACIpPEICIICHUIO.

Haxoauts no u3BecTHBIM popMyiam
JACTIEPCUIO TEOMETPUUIECKOTO

1 OMHOMMAJIBHOTO pacIipeieIcHus,

B TOM YHCJIE B XOJI€ MPAKTUYECKOMN
PabOTHI ¢ UCIIOJIB30BAaHUEM
AIIEKTPOHHBIX TaOJIUII

3aK0H OOJIBIIINX YUCET

3akoH O0oJibIuX yKcelsl. BeiOOpOoUYHbIit
METOJl UCCIIEAOBAHUMN.

[IpakTrueckas pabora

C UCTIOJI30BAHUEM DIIEKTPOHHBIX
TabJIUIL

3HAKOMUTBCS C BHIOOPOYHBIM METOJIOM
WCCJIEIOBAHNS] COBOKYITHOCTH TAHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIHI] TIPUMEHEHHE BEIOOPOUYHOTO
METO/Ia UCCIIEIOBAHMUS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (pacrpeeeHus)

IIprmepsl HeNpPEPBIBHBIX CIIyYanHbIX
BeJIMYUH. QyHKIUS TUIOTHOCTH
pacrtpenenenus. PaBaomepnoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS MII0THOCTH
BEPOSATHOCTH.

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

HopwmansHoe pacnipenenenue 2 3anaun, npuBOAAIIKE K HOpMaIbHOMY | (OcBamBaTh NOHATHSA: HOPMAJILHOE
pacnpezeneHuto. OyHKIUsS pacrpeneieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO Bobie1Th 110 OMMCaHUIO CITydaiHbIe
pacrpeneneHusl. BEJIMUMHBI, pacrpeeéHHbIC
[TpakTnueckas pabora 110 HOPMaJILHOMY 3aKOHY.
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX [IpuBoauThL NpUMeEpPHI 337124,
TaOIIHI IPUBOJAIIMX K HOPMAIbHOMY
pacnpenenenuo. Haxonuts yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacmpezesieHus IO U3BECTHBIM
dhopmynam.
Pematnb 3a1a4n, CBI3aHHBIC
C IPUMEHEHHEM CBOMCTB HOPMaJILHOTO
pacnpeneneHuid, B TOM YUCTIe
C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TabJIUIL
[ToBTOpEHue, 00001IeHNE 19 [IpeacraBneHue JaHHBIX C TOMOUIBIO [ToBTOPSITH N3YYEHHOE U BHICTPAUBATH

U cUCTeMaTHu3alys 3HaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OIIBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIYHCIICHUE BEPOSTHOCTEHN COOBITHIA

CUCTEMY 3HAHUMU
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C mpuMeHeHueM HopMyII

U rpauecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpaMmma Jusepa), cioydanHble
BEJIMYMHBI U pacpeeieHus,
MaTEeMaTHYECKOE 0KUITAHUE
CIIy4allHOM BEJIUYUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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