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@enepanbHas pabodas mporpamMma Mo ydeOHOMY mpeamery «MaremaTHkay
(yrmy6néHHbIi ypoBeHb) (mpeaMeTHas obnacth «Martemarrka u nHGopMaTHKay) (najee
COOTBETCTBEHHO — IPOrpamMma Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET MOSICHUTENbHYIO
3allUCKY, COJEpXKaHWE OOydUeHUs, IJIAHHpPYEeMbIe pPe3yJbTaThl OCBOCHHUS IMPOTPAMMBI
10 MaTeMaTHKe, TeMaTHYeCKOe TIaHUPOBAHUE.

[TosicHuTenpHAS 3aMMCKa OTpaykaeT OOIIMe e U 3a/1a4il U3YYCHHUS MaTeMaTHKH,
XapaKTEPUCTUKY ICUXOJOTMUECKUX MPEANOChUIOK K €€ HM3YyYeHHUI0 O0ydaroIlUMHUCA,
MECTO B CTPYKType Yy4eOHOro IjlaHa, a TakKe MOIXOAbl K OTOOpY COAepaHUs,
K ONpPENENICHUIO IUJIAaHUPYEMBIX pE3yJIbTaTOB M K CTPYKType TeMaTHUeCKOIro
IUTAHUPOBAHUSL.

Conmepxanne 0OydeHHsT pacKpbIBaeT COJNEp)KATENbHBIE JIMHUH, KOTOPHIS
IpeJyIararoTcsi sl 0053aTeNbHOr0 M3YYEHHS B KaKJOM KIJIACCE HAa YPOBHE CPEIHETO
o011ero oOpazoBaHuUsl.

[Inanupyembie pe3ynbTaThl OCBOCHHSI MPOTPAMMBI 1O MAaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAlPeIMETHbIE DPEe3yJIbTaThbl 3a BECh IMEpHOA OOydeHHS Ha YpOBHE
cpenHero oomero obpa3oBaHHs, a TaKXKe MPEAMETHBIC JOCTHKEHHUS O0YyJaromerocs
3a KaX/Iblii roj] 00ydeHusl.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o MareMatuke yriayoJa&éHHOro YpOBHS ISl OOyYarolIUXCsl Ha YpOBHE
cpenHero oOmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWM, TMPEABIBISIEMBIX K MaTeMaTHYECKOMY
0o0pa3oBaHUI0, W TPATUIIMNA POCCHICKOTO 00pa3oBaHus. Peammzamusi mporpamMbl
M0  MareMaThke  OOeCrneYMBaeT  OBJAJEHUE  KIIOYEBBIMU  KOMIIETCHIIUSIMH,
COCTaBIIIIOIIMMHU OCHOBY JUIsl CaMOpPa3BUTHsI U  HEMPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYIBTYPHOTO, JINYHOCTHOT'O U TIO3HABATEIBHOTO PA3BUTHUS IUYHOCTU
00y4Jaromuxcs.

B nporpamme 1o maTteMatuke YYTEHBI UJIeU U TooxkeHus «KoHIenuu pa3BuTHs
MaTeMaTuyeckoro oOpasoBaHusi B Poccuiickoii @enepauun». B  cooTBercTBUUM
C Ha3BaHWEM KOHIIEMIIUA MaTeMaTHYeCKOe 00pa3oBaHue JIOJKHO, B YaCTHOCTH, PEIIaTh
3ajlayy oOecreueHrs HeoOXOIMMOIro CTpaHe uucia O0y4arollMXCs, MaTeMaTH4ecKas
MOJITOTOBKA KOTOPBIX JIOCTAaTOYHA MJIA MPOJOKEHHUS O0pa3oBaHUs IO Pa3IMYHbIM
HAIPABJICHUIM, BKIIIOYas IPEroJaBaHue MaTeMaTHUKU, MaTeMaTHUYeCKUE UCCIIeI0BAHNUS,
paboty B cdepe MHGOPMANMOHHBIX TEXHOJOTHH M APYTHUX, a TaKXkKe o0ecredeHus
JUTA KQXJIOT0 00y4aronierocsi BO3MOXKHOCTH JTIOCTHKEHUSI MaTeMaTHYeCKON MOATOTOBKU
B COOTBETCTBMM C HEOOXOJUMBIM €My ypoBHEeM. VIMEHHO Ha pelieHHe 3TUX 3aaay
HAaIleJIeHa MporpaMMa Mo MaTeMaTHKe yriayOJIEHHOTO YPOBHS.

B snoxy mudpoBoit Tpanchopmaruu Bcex cdep UenoBEYECKOW eATeIbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 Xopolien
MaTE€MaTUYECKON MOJATOTOBKU. JTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHHU PACTET YMCIIO

3
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CHEIUATbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM TNPUMEHCHHEM MaTeMaTUKH:
U B cdepe SKOHOMUKH, U B OW3HECE, W B TEXHOJIOTMYECKHUX OOJACTIX, W JaXKe
B TyMmMaHuTapHblX cdepax. Takum o00pa3oM, Kpyr oOOy4arolMXcs, i KOTOPBIX
MaTeMaTHKa CTaHOBUTCSA 3HAUYMMBIM TIpeaIMeToM, (yHIaMEHTOM o0pa3oBaHUS,
CYILIECTBEHHO pacuiupsiercs. B Hero BXoJsiT He TOJNBKO OOydYarouuecs, MiIaHupyroume
3aHMMAaThCS TBOPYECKOM MW MCCICIOBATENbCKONH paboTON B 00JaCTM MAaTEMAaTHKH,
uHopMaTUKH, GU3UKH, IKOHOMUKHU U B JIPYrUX 00JACTAX, HO M T€, KOMYy MaTeMaTHhKa
HYXKHA JJI UCTIOh30BaHUs B MPOECCUX, HE CBI3aHHBIX HETIOCPEICTBEHHO C HEM.

[lpuknagnas 3HAYUMOCTh MaTEMaTUKU OOYCJIOBJIIEHA TeM, YTO €€ MpeIMETOM
SBISIIOTCS (DYHIAaMEHTAIbHBIE CTPYKTYPhI HAIIErO0 MUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYCCTBCHHBIC  OTHONICHHS, (DYHKIMOHAJIbHBIE 3aBUCUMOCTH W  KaTEropuHu
HEOMPEACIEHHOCTH, OT MPOCTEUINX, YCBAaWBACMBIX B HEIOCPEIACTBEHHOM OIIBITE,
JI0 JTOCTATOYHO CJIOKHBIX, HCOOXOMUMBIX IS PA3BUTHUS HAYIHBIX U TEXHOJOTHYCCKUX
uzeil. be3 KOHKpeTHhIX MaTeMaTHYEeCKUX 3HAHWW 3aTPYIHEHO MOHWMAHWE MPHHITUIIOB
YCTPOMCTBA U HCIIOJIb30BAHUS COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIPETAIUS
pa3HOOOpa3HOM  COIMAIBHOM, DKOHOMHYECKOWM,  IMOJUTHYECKOW  HH(pOpMAIINH,
Manos(PexTuBHA MOBCEIHEBHAs MpaKTHYecKas AesTesNbHOCTh. Bo MHorux cdepax
npodecCuOHANBHON IEITEIbHOCTH TPEOYIOTCSI YMEHUS BBITTOIHATH PACYEThI, COCTABIISATh
QITOPUTMBI, TPUMEHATh (POPMYJIBI, TPOBOAUTH TEOMETPUUECKHE W3MEPECHHS W
MOCTPOCHMUSI, YUTATh, 00padaThIBaTh, MHTEPIPETUPOBATH U MIPEICTABIATH HHHOPMAITUIO
B BUJIE TaOJHII, TUarpaMM U rpaduKoB, MIOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydaifHbIX
COOBITU.

OmHOBpEMEHHO C pacmupeHrueM cdep MPUMEHEHHs] MaTEMaTUKH B COBPEMEHHOM
obmiecTBe Bc€ Oojiee BaKHBIM CTAHOBUTCS MaTeMaTHYECKUH CTHIIb MBIIUICHUS,
MPOSBIISIONIAICS B OINPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce u3ydeHUs
MaTEeMaTUKH B apceHall MPUEMOB U METOJOB MBINIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA UHAYKIUS U JASAyKIUsi, 00001eHne U KOHKPETU3allus, aHAINU3 U
CUHTE3, KJIacCHU(pUKAIMI U CUCTEMaTU3alusl, abcTparupoBanre u aHajaorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3AKJIOUEHUN, TMpaBuja MX KOHCTPYHMPOBAHUSI PACKPHIBAIOT
MEXaHW3M  JIOTHYECKMX  TIOCTPOCHHMH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynHpoBaTh, 00OCHOBBIBATh M JOKA3bIBATh CYKICHUS, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUU CTWIb MBINUICHHWS. Bemymas poyib  TPUHAIICKUT MaTEMAaTHKE
B ()OPMHUPOBAHUH AITOPUTMHUICCKON KOMITOHEHTHI MBIIIJICHUS M BOCIUTAHUU YMEHUU
JNENUCTBOBAaTh 1O 3aJlaHHBIM  QJITOPUTMaM, COBEpIICHCTBOBAaTh HM3BECTHBIE U
KOHCTpYUpOBaTh HOBBIE. B mpoliecce pemieHusi 3ajady — OCHOBBI JUIsl OpraHU3alliu
y4eOHOM JeATEeTbHOCTH Ha YpOKaxX MaTeMaTWKU — pa3BUBAIOTCA TBOpUYECKas W
MPUKJIaHAS] CTOPOHBI MBIIIJICHUSI.

OOydeHue maremMaTvke Ja€T BO3MOXXHOCTh Pa3BHBATh y O0YJAIOUIUXCSl TOYHYIO,
paIMoOHANILHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOMpaTh Hamboyee MOJIXOJAIINe
SI3BIKOBBIC, CUMBOJMYECKHE, TpadUyecKue CpefCTBa ISl BBIPAKECHHS CYXKICHUN U
HATJIATHOTO UX MPEICTABICHUS.
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Heo0xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABJISIETCS 001I1ee 3HAKOMCTBO C METOJJaMU TIO3HAHUS ACHCTBUTEIBHOCTH, TPEICTABICHNE
0 MpeAMEeTe M METOJIe MaTeMaTHKH, €ro OTJIMYMSIX OT METOJIOB E€CTECTBEHHBIX U
FYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHsS MaTeMaTUKU [JIsl pPEelieHUus
HAY4YHBIX U MPUKIAAHBIX 337a4. TakuM 00pa3oM, MaTeMaTuieckoe o0pa3oBaHuE BHOCUT
CBOM BKJIaJ B pOpMUpOBaHUE OOLIEH KYJIbTYPhl YEIOBEKA.

M3yueHne MareMaTHKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAaHHUIO 4YeEJIOBEKa,
MOHUMAHHUIO KpPAacOThl M U3SIIECTBA MAaTEMAaTUYECKUX PACCYKICHHUH, BOCHPHUITHUIO
reoMeTpUYeCcKuX (popM, YCBOCHHUIO UJIEU CUMMETPUH.

[IpuoputerHpiMu 1iesiMu 00ydeHust MmatemaTuke B 10—11 kiaccax Ha yriayOnéHHOM
YPOBHE MTPOJOJIKAIOT OCTABATHCA:

dbopMupoBaHUE UEHTPATHLHBIX MATEMATHUYECKUX MOHSATUNA (YUCIO, BEJIMYMHA,
reoMeTpuueckas (urypa, TmepeMeHHas, BEpOATHOCTb, (PYHKLHS, MPOU3BOJHASA,
UHTETpal), 00eCIeYnBaIONINX TPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO
o0pa3zoBaHus 00y4YarOIINXCS;

MOJIBeICHHE OOY4YaloIMUXCs Ha JOCTYMHOM JJIi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKHU U OKPY>KaIOIIero MUpa, MOHUMAHUIO MATEMATUKU KaK 4acTH
oO011el KyJIbTYpbl YEIOBEUECTBA;

pa3BUTHE WHTEUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH 00ydJarommxcs,
MO3HABATEIbHON aKTUBHOCTHU, MCCIIEIOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBIILICHUS,
MHTEpeca K U3YYCHUIO0 MaTEMaTUKH;

¢dopMupoBanue (YHKIHOHAJIBHOM MaTeMaTH4YeCKOW TIpaMOTHOCTH: YMEHUS
pacno3HaBaTh MAaT€MAaTHYECKHE AacleKThl B pPEaJbHBIX KU3HEHHBIX CUTYALMSIX
U TpU M3YYCHUM JIPYTUX Y4eOHBIX IMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEW, (HOpPMYITUPOBATh HX Ha S3bIKE MaTEMaTUKH U  CO3/1aBaTh
MaTeMaTU4eCKHe MOMENH, NPUMEHATh OCBOCHHBIM MaTeMaTU4YECKHl — ammapar
JUISl PEIICHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETHPOBATH U OLICHUBATH
MOJIYYEHHBIE PE3YIbTAThI.

OCHOBHBIMM JIMHUSIMU coJliepskanusi MmaTemaTuku B 10—11 kimaccax yriry0si€HHOro
ypOBHSl  sIBIsitOTCS:  «Yucna W BBIUMCICHHS», «Anrebpa» («Anredpanyeckue
BBIp@XEHU», «YpaBHEHUS U HEpaBeHCTBa»), «Hawama maremarnueckoro aHaiuzay,
«l'eomerpusa»  («['eomerpuueckue Qurypsl U uX cBoiicTBay, «M3Mepenue
FEOMETPUUECKUX BEIUYUH»), «BeposiTHocTh u cratuctukay. J[laHHble JUHUU
pa3BUBAIOTCA MApaLIENbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO
HE HE3aBMCUMO OJ[HA OT JIPYroM, a B TECHOM KOHTAaKTe U B3aumojectsuu. Kpome storo,
X OOBEAMHSET JOrMYecKash COCTAaBJSAIONIAs, TPAAUIIMOHHO MPUCYIas MaTeMaTUKe U
NPOHU3bIBAIOIIAS BCE MAaTeMaTHUYeCKHEe Kypchbl U COJIEp)KaTelbHbIE  JIMHHH.
ChopmynupoarnHoe Bo PI'OC COO tpeboBaHNEe «yMEHHUE ONEPUPOBATH MOHSATHSIMHU:
OIpE/ICIICHHE, AaKCHOMa, TEOpeMa, CJEICTBHE, CBOMCTBO, NPHU3HAK, J10Ka3aTeNbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  ¢GopMynHpoBaTh ~ OOpaTHOE U
MPOTHUBOIIOJIO)KHOE  YTBEPKACHUE, TMPUBOJUTH NPUMEPhl W KOHTPIPUMEPHI,
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UCIOJIb30BaTh ~METOJ MaTEeMaTUYECKOM HMHAYKUWH, IPOBOAUTH JI0Ka3aTeJbHbIE
paccyKIeHuss TpH pEIIeHHH 3aJad, OLEHHUBATh JIOTMYECKYI0 IMPaBHIBHOCTh
paccy>kKJIeHU» OTHOCHUTCS KO BCEM Y4eOHbIM KypcaMm, a (OpMHUpPOBAHUE JIOTHYECKUX
YMEHHMI pacrpenessiercs Mo BCeM rojaM OOy4deHUsi Ha YpPOBHE CpEIHEro OoOLIEro
o0pazoBaHus.

B cootBerctBumn ¢ ®I'OC COO maremaruka siBIsieTcsl 0053aTeIbHBIM MPEAMETOM
HA JAaHHOM YypoBHe oOpa3zoBaHus. Hacrosmieit mnporpamMmoil 10 MaTeMaTHUKE
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mpeamera «MaTemaTHka» B paMKax TpEX
y4eOHBIX KYpCOB: «Anredpa M Hayala MaTeMaTUYECKOro aHaiuza», «l eoMerpus»,
«BepoATHOCTh M cTaTUuCTUKa». DOpMUPOBAaHKE JIOTUYECKUX YMEHUN OCYILECTBIIAECTCS
Ha MPOTSHKEHUHM BCEX JIET OOyYeHHMs] Ha YpPOBHE CpPEIHEr0o OOIIero oOpa3oBaHWS,
a DJIEMEHTHl JIOTMKHU BKJIIOYAIOTCA B COJEP)KaHHWE BCEX HA3BAaHHBIX BbIIIE YYEOHBIX
KYpPCOB.

OOmiee KOIMYECTBO YAacoOB, HAIpPABICHHBIX Ha HM3y4y€HHE MaTeMaTHKU
Ha yriryoseHHoM ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacoB B Heziento), B 11 kinacce —
272 yaca (8 4acoB B HEJIEIIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMOBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaaHcKoOro BOCIMTAHMS :

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3ULMM OOYYaloOlIerocsi Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUHCKOro OOIIEeCTBa, MPEACTABICHUE O MaTEeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PAZTUYHBIX CTPYKTYP, SABJICHUN, MPOIEAYP TPAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U JIPYTroe), YMEHHE B3aMMOACHCTBOBATh C COIMAIbLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

2) NaTPpMOTUYECKOT 0 BOCTIMTAHNS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TPAXKIAHCKOW MJACHTUYHOCTH, YBaXKCHUS
K TMPOIUIOMY M HACTOSIIIEMY POCCUUCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTH)KCHUAM POCCHUMCKMX MATEMATHUKOB M POCCUMCKOM MAaTeMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BaHUE ATUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJNOTHUSX, cdepax
SKOHOMMKH,;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCHUIICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, O3THUYECKOTO TOBEACHHS, CBSI3aHHOTO C MPAKTHYECCKUM
NPUMEHEHUEM JOCTHIKEHUH HAyKH M JICATCIIbHOCTHIO YYEHOT'0, OCO3HAHHUE JIMYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOMYMUBOTO OYAYIIEero;

4) >cTeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIKOUYAs OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, pEHICHUH, pacCyXJACHUN, BOCIPUUMUYUBOCTH
K MaT€MaTUYE€CKUM aCIleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3nUecKoro BOCIMTAHUS:

chOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTEMaTHYECKUE 3HAHUSI B HMHTEpecax
3I0pOBOTO M 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (37I0pOBOE TMHUTAaHHE, COATAHCHUPOBAHHBIM PEXUM 3aHITHH M OTAbIXa,
peryispHas (u3ndecKas akTUBHOCTh), (DM3MYECKOE COBEPIITICHCTBOBAHUE TIPH 3aHSTHIX
CIIOPTUBHO-030POBUTEIILHON JIESITEIIbHOCTHIO;

6) Tpy10BOro BOCIINTAHHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYIOJIOOHS, HHTEPEC K pa3IMuHbIM
chepam mpodeccCHOHANLHON NEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOH U e
MPWIOKCHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiedt mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI, TOTOBHOCTH U CIHOCOOHOCTH
K MaTeMaTH4eCKOMY O0pa30BaHUIO M CaMOOOPAa30BAHHUIO HA MPOTSHKEHUM BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYAaCTHUIO B PEIICHUHM MPAKTUYCCKUX 3a7a4 MAaTEeMaTHYECKOU
HaIPaBJICHHOCTH;
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7) 3K0J10rH4€CKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYphl, TOHUMAaHHE BIUSHUS COI[MAIBLHO-
SKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLMATBHON Cpeibl, 0CO3HAHUE
IJI00AILHOTO  XapaKTepa SKOJOTMYECKHX MpoOJeM, OpUEHTAlMs Ha IMPUMEHEHUE
MaTEeMaTUYeCKUX 3HaHUM JUIs pelleHus 3adad B OOJACTH OKpYXarouled Cpeibl,
TUTAHUPOBAHWE MOCTYIKOB U OIEHKHA MX BO3MOXKHBIX MOCIEACTBHH AJI OKPYXKAIOIIen
Cpelbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHUE MAaTEMaTHIECKON HAyKH Kak
cepbl YeTOBEYECKOMN eATEeIbHOCTH, ATANOB € pa3BUTHSI M 3HAYMMOCTH JIJIS Pa3BUTHS
[UBUJIU3ALIUM, OBJIAJICHUE S3HIKOM MATEMATHUKH U MaTEeMaTH4YeCKOW KyJIbTypoul
KaKk CpEICTBOM TIO3HAHHSI MHpPA, TOTOBHOCTH OCYIIECTBISITh MPOCKTHYIO W
WCCIICIOBATENIbCKYIO ISATEIbHOCTh HHINBUTyaJIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare M3ydeHHss MaTeMaTHKH Ha YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHUS
y obOydarorerocss 6yayT choOpMUpOBaHBI MO3HABATEIbHBIE YHUBEpCAIbHBIC y4eOHBIC
JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YyYeOHBIC JCHCTBUS, PETYJISATHBHBIC
YHUBEpCAIbHbBIC YICOHBIC ICHCTBHS, COBMECTHAS ICATEIHHOCTD.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBUA
ba3oBble JJoruueckue a1eicTBUS:

BBISBIIAITH M XapaKTEPH30BaTh CYIICCTBEHHBIC TPH3HAKH MaTeMaTHYCCKUX
00BEKTOB, TOHATUN, OTHOIICHHN MEXIY IMOHATHAMH, (POPMYITHUPOBATH OIPEICICHUS
MOHATUH, YCTaHABIMBATH CYIICCTBEHHBIM TPH3HAK KIACCU(UKAIIMH, OCHOBAaHUS
JUTsE 0OOOIIIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHHUMATH, ((OPMYIHUPOBATH M TPEOOPA3OBBIBATEH CYXKICHHUS: YTBEPAUTECITHHBIC
Y OTPHUIATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC,

BBISIBIIAITH MAaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJEHUSIX M YTBEPXKICHUSX, MNpeajiaraTb KPUTEPUH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEHW M IIPOTUBOPEUHIL;

JIeaTh BBIBOJIBI C UCTIOJL30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX M HHTYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEJIPHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHUM
(mpsiMble ¥ OT TPOTHUBHOTO), BHICTPAWBATh ApPTryMEHTAINIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KIICHUS U BBIBOJIBI;

BBIOMpATh coco0 pelleHrs y4eOHOU 3aiaud (CpaBHMBATh HECKOJBKO BapHAHTOB
pelIeHusI, BEIOMpATh HanOOoJIee MOAXOMSININN ¢ YIETOM CaMOCTOSATEIBHO BBIJCIICHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBarebCKue 1eiiCTBUS:

WCIIONb30BaTh BOIPOCHl KAK HCCJENOBATENIbCKUM WHCTPYMEHT  ITO3HAHMS,
dbopMynHpoBaThH BOIPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, YCTaHABIUBATH
HMCKOMOE M JJaHHOE, OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAaHMUPOBAHHBIM HKCIEPUMEHT, HCCIEIOBAHUE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SIBJICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1y O0BEKTaMHU, SBICHHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYIIUPOBATHL OOOOIIEHUS U BBIBOJIBI IO pe3yjbTaTaM
MPOBEEHHOTO HAOIIOACHUS, MCCIIENOBAaHMUsA, OIEHWBATH JOCTOBEPHOCTH MOIYYEHHBIX
pe3yabTaTOB, BHIBOJOB U 000OIIEHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHUE TMpolecca, a TakKkKe BbIIBUTATh
MPEANOJIOXKEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmei:

BBISIBIIATH ACUIINTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIST OTBETA HA BOTIPOC
U I pEelIeHUs 3a/1a4H;

BEIOWpaTh WH(OPMAIMIO W3 HCTOYHWKOB PA3JIMYHBIX THUIIOB, AHAIM3UPOBATH,
CUCTEMATU3UPOBaTh M HHTEPIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BUIOB U (GopM
Mpe/ICTaBICHUS,

CTPYKTYpPUpPOBaTh HHQOpMAIMIO, TMPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WJUTIOCTPUPOBATH TPapUIECKU;

OLICHMBaTh HAAE&KHOCTh MHPOPMALMKM IO CAMOCTOSTENHHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMmyHMKAaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUS:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKACHUS B COOTBETCTBUU C YCJIOBHUSIMU
U LEJSIMU OOIIEeHHUS], SICHO, TOYHO, TPAaMOTHO BBIPaKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MAUCbMEHHBIX TEKCTaX, JIaBaTh MOSACHEHUS MO X0y PEUICHUS 3aJa4d, KOMMEHTHPOBAThH
IIOJIy4YECHHBIN PE3YJIbTAT;

B XOJ€ OOCYXIEHHUs 3a/laBaTb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBlI,
npoOJieMbl, pelaeMoi 3a7aun, BHICKA3bIBATh HMJIEH, HAlLIEJICHHBIE HA MOUCK PEIICHMUS,
COMOCTABJIITh CBOM CYXKICHHS C CYXICHUSMU JPYrMX YYaCTHUKOB JUajora,
OOHapYy>KUBATh pa3lIMyMe M CXOJICTBO MO3UIUN, B KOPPEKTHOU Popme GhopMynrpoBaTh
pa3HOrJIacHsi, CBOU BO3PAKECHUS,

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a7auyM, HKCIEPUMEHTA, MCCIIECIOBAHNUS,
MIPOEKTa, CaMOCTOATEIHHO BBIOMpATh (OpMaT BBICTYIJICHUS C Y4ETOM 3amad
Ipe3eHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIe YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranuzanmusi:

COCTaBJIATH IUIaH, AITOPUTM pPEIIECHUS 3a/1aui, BELIOMPATh CIIOCOO PEIIeHUs C yUETOM
UMCIOIITUXCS  PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M
KOPPEKTUPOBATh BapUAHTHI PELICHUM C YIETOM HOBOM MH(OpMAaIIHH.
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CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMM IO3HABATEIbHON pe(pIEKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUH M MBICIAUTENIbHBIX MPOLECCOB, MX pe3yjbTaToB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKU, CAMOKOHTPOJISI TPOLECcCa W pe3ysbTaTa PEIIEHUsS MaTEMaTHYECKOU
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIpU PELICHUM 3a7a4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX,
HAWJICHHBIX OMMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa IENU U YCIOBHSAM, OOBSICHATH MPUUUHBI
JTOCTUXKEHUS WM HEOCTUKEHUS Pe3yIbTaTOB JAESTEIbHOCTH, HAXOUTh OIITUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAsl 1eITEJILHOCTD:

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHHOW ¥ HHIUBUIYILHON pabOThI
Ipy pEIIeHWH Yy4eOHBIX 3aJad, MPUHAMATHh I1€h COBMECTHOW JCSATEIBHOCTH,
IUTAHUPOBATh OPraHU3AlUI0 COBMECTHOW padOThI, pacmpeieNsaTh BHABI padoT,
JIOTOBapHUBAThCS, OOCYXKIATh TMPOIECC U Pe3ynbTar padoThl, 0000MATh MHEHUS
HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXaeHUs, OOMEH MHEHUH,
«MO3TOBBIC MTYPMBI» U HHBIC), BEITIOIHATH CBOIO YacTh PaOOThI U KOOPIUHUPOBATH CBOH
JCUCTBUSI C IPYTUMU YICHAMU KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJIaja B OOIIUi
MPOAYKT TI0 KpUTEPHAM, CHOPMYIMPOBAHHBIM Y4aCTHUKAMHU B3aMMOJICHCTBHSI.

IIpeameTrHble pe3yabTaTbl OCBOCHHS (efepalbHON paboueil MporpamMMbl

0 MaTeMaTHKe MPEJCTABICHBI MO rojlaM OOYYEeHHS B paMKaX OTIEIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3eiiaX HACTOSIIEN POrPaMMBI.
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OEJAEPAJIBHAA PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAA 3AIIMCKA

VY4eOHblil Kypc «Anredpa U Hauajga MaTeMaTHYECKOIO aHAJIN3a» SABISETCS OJHUM
U3 Hanboyiee 3HAUYMMBIX B TMPOrpPaMME CPETHEro o0IIero oOpa3oBaHMs, MOCKOJIBKY,
C OIHOM CTOPOHBI, OH OOECHeurBaeT MHCTPYMEHTaJbHYIO 0a3y UId M3Y4EeHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrodl CTOpOHBI, (OPMHUPYET JIOTHYECKOE H
abCcTpakTHOE MBIIIJICHUE OOYJalolUXCsd Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
UHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH W JAPYTrUX JUCIHUILINH.
B pamkax naHHoro y4yeOHOro Kypca oOOyd4arolluecs OBJIaJI€BalOT YHHUBEPCAIbHBIM
S3BIKOM ~ COBPEMEHHOM  Hayku, KoTopas (OpMYyIUpYyeT CBOM  JOCTHXKEHUS
B MaTeMaTu4yeckou dopme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTUYeCKOro aHallM3a 3aKJIaJbIBA€T OCHOBY
JUIA  YCTICEUTHOTO OBJAJEHUS 3aKOHaMU (U3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHUUN pa3BUTHUS HKOHOMUKH M OOIIECTBEHHOHN >XH3HHU, MO3BOJSIET
OPHEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh MUX I JalibHEHIIero oOpa3oBaHUS M B IOBCEIHEBHOMN
*u3Hu. B TO ke  BpeMs  OBJaJieHME ~ aOCTPaKTHBIMU M JIOTMYECKH
CTPOTUMHU KOHCTPYKIMSIMHU anreOpbl 1 MaTEeMAaTUYECKOTO aHaIN3a Pa3BHBACT YMCHHE
HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTH, JOKa3bIBaTh YTBEPXKICHUS
C TMOMOIIBI0 HHIYKIMH W PacCyXkJaTh JACAYKTUBHO, MHCMOJIb30BaTh OOOOIICHUE WU
KOHKpETH3allul0, abCTparupoBaHHe€ W  aHAJIOTUIO, (OPMUPYET  KpEeaTUBHOE
U KPUTUYECKOE MBIIIIJICHHE.

B xoze uzyuenus yuebHoro kypca « Anredpa u Hayajga MaTeMaTHYECKOIO aHAJIN3a»
o0yuaroliecs Moay4aroT HOBBIHM OIBIT PELIEHUs MPUKIAIHBIX 3a1a4, CAMOCTOSITEILHOTO
MOCTPOCHUSI MaTEeMaTHYECKUX MOJIeNeld pealbHbIX CHUTyallud, WHTEPIpeTaluu
MOTYYEHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEpPaMH MAaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH
B MIPUPOJIE, HAYKE M UCKYCCTBE, C BHIIAIOIIMMHUCA MAaTEMAaTHIECKUMU OTKPBITUSIMH U HX
aBTOPaMH.

VYy4ebHblii Kypc 00J1a1aeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIUATIOM, KOTOPBIN
peain3yercs Kak 4epe3 y4eOHbIM MaTepual, CHOCOOCTBYIOMIMK (HOPMHUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crneuduKy yaeOHoM AesTeNbHOCTH, TpeOyrolen
IPOJOJDKUTENBHON KOHIICHTpPAIlMK BHUMAHHS, CAMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyUE€HHBIH pe3yIbTaT.

B ochoBe meronuku oOyueHusi anreOpe M HadajlaM MaTeMaTUYecKOro aHalu3a
JEKUT AEATEIbHOCTHBIA IPUHILIUIT OOYUEHUS.

B crpykType ydebHOro Kypca «Ainrebpa M Hadajla MaTeMaTHYECKOro aHAIM3ay
BBIJICTICHBI CIICTYIOIINE CO/IEPIKATEIbHO-METOANYECKHE TUHUN: «HUHCcTIa U BEIYUCIICHUS,
«DyHkuuu U TpaduKuy, «YpaBHEHUS W HepaBeHCTBa», «Hauama maremaTuueckoro
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aHanmuza», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEPXKATEIbHO-METOAMUECKUE
JVMHUM U3Y4YaAIOTCS Ha MPOTSHDKEHMM ABYX JIET OOy4eHHUs Ha YPOBHE CPEOHEro OOIIero
o0pa30oBaHusl, €CTECTBEHHO JOMOJHSA APYr APyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaM¥u " pazfenaMu. JlaHHbI y4eOHBIH Kypc SIBISETCS WHTETPATUBHBIM, MOCKOJIBKY
o0BeauHSIET B ce0e collepKaHUE HECKOJIBKUX MAaTeMaTHUYeCKUX JUCHUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MaTEMaTHUECKUI aHAIN3, TEOPHUSI MHOXKECTB, MaTeMaTHIECKas
noruka u apyrue. [lo mepe Toro kak oOyyaroniyecs: OBjaIeBalOT BcE Oosee MHPOKUM
MaTeMaTUYeCKUM  almapartoM, Yy HHUX  I[OCIEJOBaTeNbHO  (QOpMHpYEeTCs |
COBEpPIICHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYECKYI0 MOJENb pealbHOM CUTYyalluH,
OPUMEHATh 3HAHUS, IOJydE€HHbIE NMPU H3YYEHHHM Y4eOHOro Kypca, AJisi PpPEeLICHHs
CaMOCTOATENFHO  C(POPMYJIMPOBAHHOM  MaTeMaTHUeCKOM  3ajadd, a  3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpbHO-MeTOAMYECKass JMHUSA «YUucna W BBIUKCICHHS» 3aBEpIIacT
(dbopMupOBaHUE HABBHIKOB HCMOJb30BAHUS JICUCTBUTENIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOro o01miero oOpazoBanusi. Ha ypoBHe cpeaHero oOiiero
o0Opa3oBaHusi 0co00e BHUMaHHUE yjensercs (OpPMHUPOBAHUIO HABBIKOB PALIMOHATBHBIX
BBIUMCIICHUH, BKIIOYAIOIIMX B Ce€0s MCIOJIB30BAHME PA3IUYHBIX (POPM 3aMUCH YHCIIA,
yMEHHE JeNaTh MNPUKUIKY, BBINOIHATh NPUOMMKEHHBIE BBIUMCICHUS, OIEHUBATH
YHUCIIOBBbIE BBIPAXEHUS, padOTaTh € MaTeMAaTUYECKUMU KOHCTAaHTaMHU. 3HAaKOMBbIE
00yJaromMMCsi MHOKECTBA HATYPAIbHBIX, IEJBIX, PAIMOHAIBHBIX U JTEUCTBUTEIbHBIX
YHCesl JOTOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcesl. B KaKI0M M3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CIielU(UYECKUe 3aJaud W ONEpaliu: JIeJICHHe
HAIleNlo, OTMEepUPOBAHME OCTAaTKaMHU Ha MHOXECTBE IIEJBIX YHCEN, 0COObIe CBOMCTBA
pallMOHABHBIX W UpPpaIMOHAJIbHBIX YHCEN, apu(pMeTUYecKue Omepanud, a TaKKe
W3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCET.
bnaronapss mnocienoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCIOJNb3yeMbIX 4YHCENl H
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TNPUMEHEHUs I PEUIeHUS Pa3IMyHBIX 3a7a4
dopMupyeTcsi MpelncTaBiICHUE O €IUHCTBE MaTeMaTUKU KaK HayKu U €€ poiu
B TIOCTPOCHMHM MOJENIe pealbHOr0 MHpa, LIUPOKO HCHOJB3YIOTCS 0000IIeHUE U
KOHKPETH3AIIUA.

Jluaust «YpaBHEHUS 1 HEPABEHCTBA» PEATU3YETCS Ha MPOTSKEHUH BCETO 00 yUCHHUS
Ha YpOBHE CpeaHero oliiero o0pazoBaHus, MOCKOIBKY B KaxaoM pazzaene [IporpaMmbr
IPEeIyCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3adad. B pesymbrare oOyuwarommecs
OBJIAJICBAIOT PA3UYHBIMU METOJAMHU PEIICHUS PpalMOHAIBHBIX, HPPAlMOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTapU(PMHUUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHUN, HEPABEHCTB U
CHUCTEM, a TaKXe 3a7ad, colaepKalmux napaMmerpsl. [lonmydeHHbIE yMEHUS HIUPOKO
UCIIOJIb3YIOTCS MPU UCCIEIOBaHUU (YHKUIUN ¢ TOMOLIBIO TPOU3BOHOM, MPU pelICHUN
MPUKJIAIHBIX 33/1a4 W 33Jlad Ha HaXOXKJICHHE HAuOOJBIINX W HAUMEHBIIUX 3HAYCHUN
dbyuakiuu. JlaHHas conmepikarenbHas JIMHHS BKJIIOYAeT B ceOsi Takke (OpMUpPOBAHUE
YMEHHI BBIMOIHATH pacd€Tsl 1o QopMmynaMm, mpeoOpa3oBaHUs palMOHAIBHBIX,
UPPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPDAKEHUM, a TakKe BBIPAKCHUH,
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CoAepXallluXx CTeneHu U Jjorapudmel. braromaps wu3ydeHuio anreOpanyeckoro
MaTepuaia MPOUCXOIUT JAajbHeHIIee pa3BUTHE AITOPUTMHUYECKOrO M abCTPaKkTHOTO
MBIILUIEHUS 00y4aroImuxcsi, GOpMUPYIOTCS HABBIKU AETYKTUBHBIX pacCyKJ1€HUH, pabOThI
C CUMBOJIbHBIMU (hOpMaMH, MPEICTABICHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEeHCTB UM HEpaBeHCTB. AnredOpa mnpeaynaraer 3(QQeKTUBHbIE HHCTPYMEHTHI
JUTSL peLIEeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a]1a4, HarJIsiIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKA HAYKHU.

ConepxarenbHo-MeToauueckass JuHUs  «DyHKOMM U rpaduku»  TECHO
HEepeIUIeTaeTcsl ¢ APYTUMU JUHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
33aéT  NOCJIEAOBATEIbHOCTh  M3Y4YEHMs  marepuana. V3ydeHuWe  CTENEHHOW,
NOKAa3aTeNbHOM, JIorapu(MHUUECKOW U TPUTOHOMETPUYECKUX (DYHKLIMM, UX CBOMCTB U
rpauKoB, HCMOJb30BaHUE (YHKUMA [JIs1 pelieHus 3adad U3 JPYrux Y4eOHBIX
NPEIMETOB U PeajbHOM )KM3HU TECHO CBSI3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIM30M, TaK U
C pelleHUWEM YpaBHEHUW M HepaBeHCTB. [Ipu 3TOM OoublIOE BHUMAaHHE YIEISETCS
(OpMHUPOBAaHUIO YMEHHS BbIpaxaTb (OpPMYyJIaMHU 3aBUCUMOCTH MEXIY pa3iIMuHbIMU
BEJIMYMHAMU, HCCIIEJ0BATh MOJTy4YEHHbIE (PYHKIIMH, CTPOUTh MX Tpaduku. Marepuan
9TOM COACPkKATEIbHON JIMHUY HALEIICH HA PAa3BUTHE YMEHUM U HABBIKOB, ITO3BOJIIOIINX
BBIPAKATh 3aBHCHUMOCTH MEXIY BEJIMYMHAMHU B pa3lIUyHOW (opMe: aHATUTHUECKOM,
rpadudeckoi U cIoBecHOM. Ero u3yduenne cnocoOCTBYET pa3BUTHIO AITOPUTMUUYECKOTO
MBILUICHUS, CIIOCOOHOCTH K OOOOIIEHHWI0O M KOHKPETU3allMH, HCHOJIb30BAHUIO
AHAJIOTUM.

CopepxatenbHas nuHUs «Havama Maremarnyeckoro aHaiu3a» IO3BOJISET
CYILLIECTBEHHO pPAaCHIMPUTh KPYr KaK MAaTeMAaTHYeCKHX, TaK W MNPUKIATHBIX 3a/ad,
JOCTYIHBIX 00yYaroUMMCcs, TaK KaK Yy HUX MOSIBJISIETCS BO3MOXKHOCTh CTPOUTH rpaduku
CIOXKHBIX (DYHKLIMM, ONpeesTh UX HauOONbIINE U HAUMEHbBIIINE 3HAUEHHUS], BBIYUCIISATh
wiomaay GUryp u o0bEMbI Tel, HaXOJUTh CKOPOCTH M YCKOpEeHUs mpolieccoB. /lanHas
CoJIeprKaTelIbHas JIMHASI OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUS MAaTeMaTHYECKUX
MOJENEH pEalbHBIX CUTyallMd, IO3BOJSIET HAXOAWUTh HAWIydlllee pELICHUE
B IPUKIAJAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMHUYECKHX, 3aladax. 3HAKOMCTBO
C OCHOBaMH MATEMAaTHYECKOrO0 aHajdu3a CIOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOIO,
(OopMaIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, (POPMHUPOBAHUIO YMEHHI
pacrno3HaBaTh MPOSBJICHHUS 3aKOHOB MaTeMaTHUKA B HAyKe, TEXHUKE U HCKYCCTBE.
OOyyatonuecss y3HalOT O BBIAAIOIIMXCS pe3yJibTaTax, MOJYyYEHHBIX B XOJE pPa3BUTHUS
MaTeMaTUKHU KaK HayKH, U 00 UX aBTopax.

ConeprkareabHO-MeTOAUYECKAs! JIMHUSA «MHOXECTBA U JIOTUKa» BKJIIOYAET B ceOsl
3JIEMEHTBI TEOPUU MHOXKECTB U MAaTEMaTUYECKOM JIOTUKH. TEOpEeTHKO-MHOXECTBEHHBIE
IIPEJCTABIICHUs] IIPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MAaTEMaTUKU M IPEJIararor
Hanboyiee yHUBEPCAIBHBIM S3bIK, OOBEAMHSIIONIMI BCE pa3ieiabl MaTeMaTUKH U €€
IPWIOKEHHI, OHU CBSI3bIBAIOT PA3HbIE MATEMATUYECKHUE JUCLHUIUIMHBI U UX IPUIIOKEHUS
B eauHoe uenoe. [loaTomy BaXHO JaThb BO3MOXHOCTh OOYdYaroleMycs MOHHUMAaTh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MAaTE€MAaTHKHM W HCIOJIb30BaTh €ro
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JUISl BBIpQXKEHUSI CBOUX MbICTEH. [[pyruM BaKHBIM MPU3HAKOM MATEMaTUKHU KaK HayKd
CIelyeT TpHU3HATh CBOMCTBEHHYIO €W CTPOTOCTh OOOCHOBAHHMM U CJIEIOBAaHUE
onpeAes€HHBIM TpaBUjaM TOCTPOCHHUS JI0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTU4eCKOM JIOTUKHM  CIOCOOCTBYET  Pa3BUTHUIO  JIOTUYECKOTO  MBIILICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYKIEHUS Ha OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKA KPUTHUECKOT'O MBIIILJICHHUS.

B yuebHoM Kypce «AnreOpa 1 Hayajla MAaTEMAaTHYE€CKOT0 aHAIN3a» TPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE IPU3BAHBI CIIOCOOCTBOBAThH
(GhOpMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEICH pEeaJbHBIX CUTYyaIlMil, UCCIIEIOBAHUS
ITUX MOJENie C TIOMOIIBIO afmapara aireOpbl M MaTeMaTHYEeCKOrOo aHaju3a,
UHTEpIpETAllUy TOJTYyYEHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUIETCHBl B KaXIbIi
U3 pa3lesioB MpPOrpamMMbl, MOCKOJbKY BECh MaTepual y4eOHOro Kypca IIMPOKO
UCTIONB3YETCA JJIi  pelleHus NpUKIafaHbiX 3amad. [lpuw  pemieHun  peanabHBIX
MPAKTUYECKUX 3a/1ad 00yJaromuecs pa3BUBaOT HAOIIOATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThbCsi, MCIOIb30BAaTh aHAJOrHIO, 0000maTh U
KOHKpPETU3UPOBaTh MpodiiemMy. JlesTenbHOCTh 1Mo (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAIHBIX 3a/lad OpPraHu3yercs B MPOLIecCe M3YYEHHUsS BCEX TeM y4yeOHOro Kypca
«AnreOpa 1 HayaJla MaTEMaTUYECKOTr0 aHATHU3ay.

Ha usydyenme ydeOHOTO Kypca «Anrebpa W Hadajga MaTEMaTHYECKOTO aHAIIM3a»
orBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 ydaca B Hemenmo), B 11 kimacce —
136 yacoB (4 yaca B HEZIEIIO).

COILEPKAHUE OBYUYEHUA
10 KVIACC

Yucia 1 BbIYKMCICHUS

Panmonanbuple yucna. OOBIKHOBEHHBbIE U JAECATUYHBIE JApPOOH, MPOLIEHTHI,
OeckoHeuHble epuoanyeckue Apodu. [Ipumenenue npodeit 1 NpoLEHTOB AJIsl PEIICHUs
NPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUU U PEATbHOU JKU3HU.

JlelicTBUTENbHBIE  4YMcaa. PalnvoHanbHBIE W WPPAUMOHAIBHBIE  YHUCHA.
Apudmernueckre oneparuu ¢ JeHCTBUTEIbHBIMU YnCIaMUi. MOAyNb 1eHCTBUTELHOTO
Yucia v ero ceoMcTia. [TpruOnmKEHHbIE BEIYMCICHUS, IPABUIIA OKPYTJICHH I, TPUKUIKA U
OLICHKA pe3yJIbTaTa BHIYUCICHUM.

Crenensp ¢ nenbiM nokasareiieM. buaom HeroToHa. Mcnonb3oBaHue noaxonsmen
dbopMbI 3amMcH JIEWCTBUTENBHBIX YHCEN I pEeHIeHUs NPaKkTUYeCKUX 3a1ady |
IIPEACTABICHUS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaJIbHOM CTENEHH U €r0 CBOMCTBA.

CreneHb ¢  panMOHaJIbHBIM  [OKa3aTeleM M €€  CBOMCTBA, CTENEHb
C JCUCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa sorapudma. JlecsTuuHbIE U HaTypajlbHBIC
Jorapu@msi.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOrO apryMmeHTa. ApPKCHUHYC,
APKKOCUHYC U APKTAHTEHC YHCIIOBOTO apryMEHTA.

YpaBHEHHUS U HEPABEHCTBA.

ToxnecTBa U TOXIECTBEHHBIE MTpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUSI.
PaBHOCHIIBHBIE ypaBHEHUsT U ypaBHEHUsA-CIEACTBUA. HepaBeHCTBO, pelieHHUe
HEpPaBEHCTBA.

OcCHOBHBICE METOJBI PEIIECHUs IENbIX U JAPOOHO-pPAIIMOHANBHBIX YpPaBHEHUU H
HEPABECHCTB. MHOTOWICHBI OT OJIHOM MEPEMEHHOM. J[elleHrne MHOTO4YJIeHa Ha MHOTOYJIEH
¢ octatkoM. Teopema be3dy. MHorousnensl ¢ mensiMu kodddunuentamu. Teopema
Buera.

[TpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COIEPKAITUX CTETICHU U KOPHH.

UNppaunonansueie ypaBHEHUs. OCHOBHBIE METOABI PELICHUS HPPALMOHATBHBIX
YPaBHEHHUM.

[TokazaTenbHble ypaBHeHUA. (OCHOBHBIE METOJIbI PEIICHHUS IOKAa3aTEIbHbIX
YpPaBHECHUU.

[IpeoOGpazoBaHue BbIPAKEHUM, COIEPKAIINUX JIOTapU(PMBI.

Jlorapudgmuyeckue ypaBHeHHUs. OCHOBHBIE METObI PEIICHUS JIOrapudMHUUECKUX
YpaBHCHUU.

OcHoBHbIE TPUTOHOMETPUYECKHUE (bopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUN. PellieHre TpPUroHOMETPUYECKUX YPABHEHUN.

Pemenne cucreM MMHENHBIX ypaBHEHUM. MaTpuiia CUCTEMBI IMHEWHBIX YPABHEHUM.
Onpenenurenb MaTpUIlbl 2X2, €ro T€OMETPUUECKU CMBICIT U CBOMCTBA, BBIYMCIICHUE
€ro 3HAYCHUS, NPUMEHEHUE OIPEACTUTENs JId PEIICHUS CUCTEMBbl JIMHEUHBIX
ypaBHEHUH. Perenne npukiiaaHbIx 3aa4 ¢ MOMOIIbI0 CUCTEMBI JJUHENHBIX YPABHEHUM.
HccnenoBanre nOoCTpOCHHOM MOJENU C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[ToctpoeHne wMareMaTU4eCKUX MOJICJIIEH PEAJbHONM CUTYallHd C TOMOIIBIO
YpPaBHEHU U HeEpaBeHCTB. [lpruMeHeHWe ypaBHEHMI W HEPAaBEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 33/1a4 U3 Pa3IUYHbIX 001acTel HayKUd U pealbHON KU3HH.

DYyHKIUU U TPAPUKHT

OyHKMsA, crnocoObl 3anaHud  (QyHKUMH. B3aumHO oOpaTHble  (DYHKLHH.
Komnozunus pynkuuii. ['paduk dynkuuu. nemeHtapHbie npeodpazoBaHus rpa@uKoB
byHKIMA.

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHui ¢yHkuuud. Hymm Qyskium.
[IpomexyTkn 3HaKomocTosHCTBA. YE€THbie W Heu€THble (yHKIuU. [lepuogmyeckue
dbyakiuu. [IpoMexxyTku MOHOTOHHOCTH QYHKITUHA. MaKCUMyMbI U MUHUMYMBI () YHKITHH.
HaunGonbuiee 1 HauMeHblee 3HaUeHUs (PYHKIIUU Ha IPOMEKYTKE.

Jluneitnasi, xBagpaTU4Has ¥ JpOOHO-IMHEWHAs (QyHKIHH. DJIEeMEHTapHOE
UCCIIEZIOBAHKE U TIOCTPOEHUE UX TPaPHUKOB.

Crenennas (yHKUMS C HaTypaJbHBIM W II€JBIM MokasareiieM. EE cBolicTBa u
rpadux. CpoiicTBa U rpaduk KOpHSA N-0il CTENEHM Kak (PYHKIIMU OOpaTHOW CTENeHU
C HaTypaJbHbIM IMOKA3aTEIIEM.
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[lokazaTenbHas u JorapudmMuueckas QyHKIHH, HX CBOWCTBA M Tpaduki.
Hcnonbs3zoBanue rpaukoB GyHKIMMA 7151 pEIIeHUs] YpaBHEHUH.

Tpuronomerpuueckast OKpyKHOCTb, OIIPEICICHUE TPUTOHOMETPUUECKUX (YHKIIUIMI
YHUCIIOBOT'O apTyMEHTA.

@OyHKUMOHATBHBIE 3aBUCUMOCTH B PEANBHBIX Ipoueccax W sABIeHUsX. ['paduku
pEAIbHBIX 3aBUCUMOCTEM.

Hayana maTreMaTH4eCKOro aHaju3a

ITocnemoBareabHOCTH, CHOCOOBI  3aJaHUs  IIOCJIeAOBaTEIbHOCTEH. Merton
MaTeMaTH4ECKOM HMHAYKIMU. MOHOTOHHBIE M OTPaHWYEHHBIEC I1OCIEN0BATEILHOCTH.
Hctopuss BO3HMKHOBEHHS MATEMAaTHYECKOIO aHallM3a KaK aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMerpuueckas mnporpeccur. beckoHeuHo yObIBaroas
reomerpudeckas nporpeccus. CyMma O€CKOHEUHO YOBIBAaIOIIEH TIe€OMETPUUYECKOi
nporpeccuu. JIMHEWHBIA U AKCIOHEHUHAIbHBIM pocT. Uucimo e. Dopmyna CIOXKHBIX
IpoLEHTOB. VCroJIb30BaHUE IIPOrPECCUN ISl PEILEHUsT PEAIbHBIX 3a]a4 IPHUKIIAIHOTO
Xapakrepa.

HenpepriBHbIe (QyHKIIMU U X CBOMCTBa. TOUKHM paspeiBa. ACUMOTOTHI rpaduKoB
¢yuknuii. CBoiicTBa (YHKIHMI HENpephIBHBIX Ha OTpe3ke. MeToa HHTEPBAIOB
JUIS peleHus: HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (PYHKIIMMA [l peIICHUs
3a1ay.

[lepBass u BTOpass mpou3BojHbIE (QyHKIMU. OnpenereHue, reOMETPUUECKUN U
(bu3nUecKuil CMbICT IPOU3BOAHOMN. Y paBHEHHE KacaTelbHON K rpa@uKy (yHKIUU.

[IpousBonnble 31eMeHTapHbIX (yHKUMHA. [Ipon3BogHas CymMMbl, NpOU3BEICHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIIHIA.

MHoxecTBa ¥ JIOTHKA
MHOXecCTBO, onepanuy HaJl MHOXKECTBAMH M MX CBOMCTBaA. JlMarpamMmel Dunepa—
Benna. [IpuMmenenne TeOpeTUKO-MHOKECTBEHHOIO aIlIapaTa Uil OMUCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CBOHCTBO MaTeMaTUYECKOrO OOBEKTa, CIIEACTBHUE,
J0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KJIIACC

Ywucia v BBIYUCTICHUSA

HatypanbHeie u nensie uncna. [IpumeHenne npu3HakoB JEIMMOCTHU LENBIX YHCEI,
HamOobpIMil o0t Aenurens (nanee — HOJl) u HanMenbIiee oO1iee kpaTHoe (anee —
HOK), ocratkoB mo moaymo, airoputma EBkimma s pemieHus 3a1ad B IEIbIX
yuciax.

KommnekcHble yncna. Anredpandeckass ¥ TpUTOHOMeTpUUeckas (pOpMbl 3amucu
KOMIUJIEKCHOTO 4Hcla. ApuU(pMETUYECKHE OIepaluud ¢ KOMIUIEKCHBIMU YHUCIAMH.
N306pakeHre KOMIUIEKCHBIX YMCEN Ha KOOPAUHATHOM riockoctu. @opmyna Myaspa.
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KOpHI/I Nn-OM CTEIEHM W3 KOMIUIEKCHOrO 4YMCIIa. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI
AJi1 pCICHUA CI)I/ISI/I‘-IGCKI/IX U ICOMCTPUICCKUX 3a1aa4.

YpaBHeHHs] 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUU M HEPABEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U
CHUCTEMBI-CeACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUU c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perenrne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OcCHOBHBIC METO/IBI PEIICHHS TTOKA3aTEIbHBIX U JIOTapu(MHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEMICHNS UPPALMOHAIEHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CHCTEM M COBOKYIIHOCTEH pallMOHAIbHBIX,
UPpAIMOHAIIbHBIX, MIOKA3aTEIbHBIX U JIOTApU(DMHUUECKUX YPaBHEHUH.

VYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpuMeHeHnEe ypaBHEHHM, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTEMaTUYECKUX
3a/lady M 3a7a4 M3 Pa3IUyHbIX 00JlacTeld HAyKU W PEAIbHOW KU3HHM, UHTEPIpETaIvs
MOJIyYEHHBIX PE3YyJIbTATOB.

DYyHKIUU U TPAPUKHT

['padux xommosuimu ¢GyHkuuid. ['eomerpuyeckue oOpa3pl ypaBHEHUH U
HEPaBEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TPAPUKHU.

['padmueckre MeTObI peLICHUS] YpaBHEHUN U HEPaBEHCTB. | paduyeckue MeTo bl
peuieHus 3aaa4 ¢ mapaMeTpaMH.

Ucnonb3oBanue rpadukoB GyHKIMA A7 WCCIEAOBAHUS  MPOIECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HMUKAIOT MpPH pPELIEHUH 3a1ad U3 JPYrux Y4eOHBIX
IIPEAMETOB U PEANBHOU )KU3HH.

Hayana maTeMaTH4eCKOro aHAJIN3A

[IpumeHeHne MPOU3BOJHOM K HCCIENOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTH U
skcTpeMymbl. HaxokaeHue HanOosbIIero M HaMMEHBLIEro 3HAYEHW HenpepbIBHON
(YHKIIMM Ha OTpPE3KE.

IIpuMeneHne Mpon3BOTHON I HAXO0KACHHSI HAWITYYILIETO PEMIEH NS B TPUKJIIAHBIX
3ajauax, JJis ONpeleJICHHs] CKOPOCTH U YCKOPEHHMSI Mpolecca, 3aJaHHOro (hOpPMYIIOi WiH
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOKMCTBO  mepBooOpasHbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoXAeHNs IEpBOOOPA3HBIX.

WNurerpan. I'eomeTpuueckuid CMBICI HMHTETpaja. BhIYMCIEHHE ONpPEnesIEHHOIO
uHTerpana no ¢popmyne Hetorona—JleitOnumna.

[IpuMeHeHue MHTErpaia IJis HaXOXKACHUS IUIONMIaAeH MIoCKuX Guryp u o0bEMoB
r€OMETPUYECKUX TEI.

[Ipumepsr  pemenuit  auddepeHIUalIbHBIX  ypaBHeHHH. Maremarnueckoe
MOJIETUPOBAHHE PEAJILHBIX MPOLIECCOB € TOMOIIBIO TU(PepeHIINATBHBIX YpaBHEHHI.
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INPEAMETHBIE PE3YJ/IbTATDBI

K xoniry o6yuenus B 10 kacce o0ydaromuiics MOIyquT CICAYIONINE TPeIMETHbIE
PE3yNbTAThI [0 OTAEIBHBIM TeMaM (eiepaabHON paboyell mporpaMMbl yueOHOToO Kypca
«Anrebpa 1 HayaJla MaTEMaTUYECKOTO aHATU3a:

Yuci1a M BHIYHCICHUSA:

CBOOOZHO ONEpPUPOBATH MNOHATUSAMU: PpALUUOHAIBHOE YMCIO0, OEeCKOHEYHas
nepuogndecKas Jpoob, MPOLEHThI, HPPALUOHATIBLHOE YUCIO0, MHOKECTBA palliOHATBHBIX
Y JEUCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YHCIIA;

MPUMEHSTH APOOU M TIPOLEHTHI JUIS PEIICHUs MPUKIATHBIX 337a4 U3 Pa3IUnYHBIX
OTpacyiell 3HaHUW U PEAIbHOM KU3HU,

MPUMEHATh TPUOTMHKEHHBIC BBIYMCIICHHS, MpaBUia OKPYIJICHHS, NPUKUIKY U
OLICHKY pe3yJbTaTa BbIYNCICHUN;

CBOOOJTHO ONIEPUPOBATH MOHSATUEM: CTENEHB C LIETBIM MOKa3aTeIeM, UCTIOIb30BaTh
NOIXOASIIYIO (pOopMy 3amrcy NeHCTBUTENBHBIX YUCEN ISl PEIICHUs MPAKTUYECKUX 3a1a4
Y NIPEACTABICHUS TaHHBIX;

CBOOOJHO OMEpUPOBAaTh TOHATHEM: apu(PMEeTHYECKUN KOpEeHb HATypaIbHON
CTEIICHY;

CBOOOIHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIlMOHAIBLHBIM MTOKA3aTEeNeM;

CBOOO/IHO ONEPUPOBATH MOHITUAMU: JIOTapU(M YKCIIa, JECATUUHBIC U HATypaJIbHbIE
JorapuMsbl;

CBOOOJTHO ONEpPUPOBaTh MOHATHSMHU: CHUHYC, KOCHHYC, TAHIEHC, KOTaHIEHC
YHUCIIOBOT'O apryMEHTA;

OIIEpUPOBATh IIOHATUSAMM: aPKCUHYC, APKKOCHHYC W apKTaHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs M HEpaBeHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHSIMHU: TOXIECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH Pa3TUYHBIE METO/IbI PEIICHUS PAIIMOHATIBHBIX U IPOOHO-pAIMOHAIBHBIX
YPaBHEHUU, IPUMEHATh METOJI UHTEPBAJIOB [IJIsl PELLICHUSI HEPABEHCTB;

CBOOOHO OMEPUPOBATH MOHATHSAMH: MHOTOWIEH OT OJHOW TMEPEeMEHHOMH,
MHOTOYJIEH C LENbIMU KO3(pUIIMEHTAMH, KOPHH MHOTOWIEHA, MPUMEHSTH JeJICHUE
MHOI'O4YJIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMmy besy m teopemy Buera miis pemenus
3az1ad4;

CBOOOZHO OMEpUPOBATh MOHSATHSAMU: CHUCTEMa JMHEWHBIX YpaBHEHUW, MaTpHIia,
ONPEETUTENs MATPULBI 2 X 2 U €ro FreOMETPUYECKAN CMBICII, UCIIOJIb30BAaTh CBOMCTBA
ompenenuTenss 2 X 2 i BBIYKCIEHUS €ro 3HAY€HUs, NPUMEHSTH OIPEACIUTENN
JUISl PELIEHUsI CUCTEMBI JIMHEHMHBIX YpPaBHEHUW, MOJEIMPOBATh pPEANbHBIC CHUTYAIIUU
C IIOMOULIBIO CHUCTEMBI JIMHEMHBIX YPAaBHEHHUM, HCCIEAOBATH IIOCTPOCHHBIE MOZEIIH
C IIOMOIIBIO MaTPULL U ONPEAETUTENICH, HHTEPIPETUPOBATH MTOJTYUEHHBIA PE3yJIbTAaT;

MCITIOJIb30BaTh CBOMCTBA ICUCTBHI C KOPHSMH JIJIsl TPeoOpa30BaHUs BhIPAKECHUMH;
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BBIMOJIHATh TIPe0Opa30BaHUsl YHUCIOBBIX BBIPAKEHUH, COJAEpXKAIIUX CTEHCHH
C pallMOHAJIbHBIM [TOKA3aTENIEM;

UCIOJIb30BaTh CBOMCTBA JIOTapU(PMOB [JIsI MpeoOpa3oBaHus JOrapupMUUIECKUX
BBIPAKEHUI;

CBOOOJHO OIEpPUPOBAaTh TMOHATUSAMU: HPPALUOHAIBHBIC, I[IOKa3aTeJIbHbIE U
JaorapuMUYECKe ypaBHEHUS, HAXOAWTHh HMX PEIICHUS C TOMOIIbI0 PaBHOCHIBHBIX
NEPEX0JI0B UM OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPHUTOHOMETpUYECKHE (OPMYIbl sl TMpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BbIPAKEHUII;

CBOOOJTHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, MPUMEHSITh
HeoOXxoauMble (OpMynbl JUIsl PELICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHEHU;

MOJIEJIMPOBaTh PeajbHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBJISATh BBIPAXKECHMUS,
ypaBHEHUs, HEPAaBEHCTBAa IO YCJOBUIO 3a/lauM, MCCIEAO0BaTb MOCTPOCHHbIE MOAEIH
C UCIIOJIb30BAHUEM arlrapara ajareopsl.

DOyHKIUHN U TPaUKHU:

CBOOOZIHO OIEpPUPOBATh MOHATUAMHU: (DYHKIMSA, CcrocoObl 3afaHusl (QyHKUIHH,
B3aMMHO OOpaTHbIC (PYHKIIMH, KOMIO3UIUS (YHKIHM, rpaduk (yHKIHNH, BBHITOTHATH
3JIEMEHTapHbIe TpeoOpazoBaHus rpauKkoB (yHKIUH;

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: 00JIaCTh OINPEIEICHHS U MHOKECTBO 3HAUCHU
byHKUIMY, HYTU QYHKUIHUH, IPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMM: UETHbIE U  HEYETHbIE  (YHKIMH,
nepuoanyecKkue (QYHKIHH, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMBbl U
MUHUMYMBbI (DYHKIIMH, HaUOOJIbIIIEe U HANMEHbBIIIee 3HaUeHNE (DYHKITUN HA IPOMEKYTKE;

CBOOOTHO OTIEpPUPOBATH MOHATUSAMU: CTETICHHAs (DYHKIIHSI C HATYPAJIbHBIM U IIEITBIM
nokaszaresieM, rpauk CTENeHHON (PyHKIMU C HATypalbHBIM M ILIEJbIM IOKa3aTeJeM,
rpauk KOpHS n-oi CTeNeHW Kak (YHKIMH OOpaTHOM CTENEeHH C HaTypalbHBIM
HOKa3aTeleM;

OIEepUPOBATH MOHATUSIMU: JIMHEWHASI, KBaJIpaTUYHAs U IPOOHO-TMHENHAs PYHKIINH,
BBITTOJIHATD 3JIEMEHTAPHOE MCCIIE0BAHNE U TIOCTPOEHUE UX TPAPUKOB;

CBOOOZIHO OIEpUpOBaTh TMOHATHUAMM: TOKa3aTelbHAs U  Jorapudmuyueckas
(G yHKIMH, MX CBOICTBA U rpadUKH, UCTIOIB30BATh UX IPpa(pUKH I pEIICHUs ypaBHEHHI;

CBOOOZIHO  OMEpUpOBaTh  MOHATUSAMHU: TPUTOHOMETPUUYECKAsT  OKPYKHOCTb,
orpeneseHIe TPUTOHOMETPUYECKUX (DYHKIIMI YMCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku GYHKIUN ISl MCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
OpU peLIeHUH 33134 U3 APYruX Y4eOHBIX MPEAMETOB U PealbHOW KU3HU, BBIPAKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMYHMHAMMU;

Havana maTtemaTH4ecKOro aHaJm3a:

CBOOOJHO OIEpPUPOBaTh MNOHATUAMH: apudMeThdeckass U TeoMeTpUYecKas
nporpeccus, OECKOHEYHO YObIBaroIlass reoMeTpuyeckas MpOrpeccHsi, JTUHEHHBIN u
HKCIMOHEHUUAIbHBIA pOCT, (OpMyJia CIOKHBIX MPOLEHTOB, HMETh IPECTABICHUE
0 KOHCTAHTE;
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UCIIOJIb30BaTh IPOIPECCHM JJIA PEUIEHUS pealbHBbIX 334ad IPUKIATHOTO
XapakTepa;

CBOOOJITHO ONEpUPOBATh MOHATHSMH: IOCIENOBATEIbHOCTh, CIHOCOOBI 3aJaHus
NIOCJIEA0BATEIBHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE I10CIIEI0BATEILHOCTH, IOHUMATh
OCHOBBI 3apOKJEHUS MAaTEMATUYECKOr0 aHaIn3a KaK aHaJIn3a 0ECKOHEUHO MaJIbIX;

CBOOOJIHO OMEpUPOBATh MOHATHUSIMU: HEMpepbIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUHA, ACUMITOTHI rpaduka GyHKINH,

CBOOOZIHO ONEpUpPOBaTh MOHATHEM: (YHKIUSA, HENpPEpbIBHAs Ha OTpe3Ke,
IPUMEHSTH CBOMCTBA HEMPEPBHIBHBIX ()YHKIIMM JIJIS1 pELLICHUS 3a/1a4;

CBOOOJIHO ONEpPUPOBATH MOHATHSAMU: MEpBasi U BTOpas MPOU3BOJAHBIE (YHKIIMH,
KacareiabHas K rpa@uky QyHKIUU;

BBIYMCIIATh TPOU3BOJHBIE CYMMBbI, MPOU3BEAEHUS, YACTHOTO U KOMIO3UIMUH ABYX
(yHKIMI, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX (YHKIIHI;

UCTOJIH30BaTh TEOMETPUUECCKUI M (PU3UUYECKUN CMBICT MTPOU3BOAHOMN I PEIICHUS
3a1ad4.

MHo:kecTBa M JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMU: MHOKECTBO, ONIEpaIliy HaJl MHOYKECTBAMU;

HCIMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aImapar il OMNUCAHUS PEaJbHbIX
IIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB,

CBOOOJTHO OMEPUPOBATh TMOHSATUSIMU: OIpEJACNICHHe, TeopeMa, YpaBHEHHUE-
CJIEJICTBHE, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIC
YpaBHEHUS U HEPABECHCTBA.

K koniy oOyuenus B 11 kiacce 00ydaromuiicss HOTyYUT CASAYIOLIUE MPEAMETHbIC
pE3yNbTaThl [0 OTAEIBHBIM TeMaM (eAepaabHON pabodeil mporpaMmbl y4eOHOro Kypca
«Anrebpa 1 Havyajla MaTEMAaTUYECKOTO aHAINU3ay:

YucJia 1 BLIYMCTICHHUA

CBOOOJITHO OMNEpPUPOBATh MOHATHUSIMH: HATypajdbHOE U IIE€JI0€ YMCIIO, MHOXXECTBA
HATypaJbHBIX U LEIbIX YUCET, UCIOJIb30BATh MPU3HAKHU IEIUMOCTH Lenbix uncen, HO/I
1 HOK HaTypanbHBIX YMCes A1 PeIeHUs 3a/1a4, MPUMEHSITh alroputM EBKIMIa;

CBOOOJTHO ONEPUPOBATH IMMOHATHEM OCTaTKa MO MOYJIIO, 3aIIMChIBaTh HATypaJIbHBIC
YHCJIa B PA3JIMYHBIX MTO3UIAOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJTHO OIEpUPOBATh TMOHATHSAMU: KOMIUICKCHOE UYHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEJ, TMPEJCTaBJISITh KOMIUIGKCHBIE 4YHCIa B alreoOpandeckod M
TPUTOHOMETPUYECKON (opMe, BBITIONHATH apU(METUUECKHE OMepaliid ¢ HUMU |
n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHeHUs M HEpaBeHCTBA:

CBOOOZIHO OINEpPUPOBATH MOHATUSAMU: HMpPpPALMOHATIbHBIE, IIOKa3aTelIbHble U
aorapupMuUecKue HEpaBEHCTBA, HAXOJIUTh HUX PEHICHHs C MOMOIIBIO PaBHOCHIBHBIX
IIEPEXO0/I0B;

OCYILECTBIIATh OTOOP KOPHEH NP PEIIEHUH TPUTOHOMETPUUECKOTO YPABHEHMUS;
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CBOOOJIHO OMEPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSAThH
HeoOXoauMble (OPMYNBI Ui PEUICHHs] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CcBOOOZIHO ONEpPUPOBATH MOHATHSIMHU: CHCTEMa M COBOKYIHOCTb YpaBHEHUU U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIHOCTEM pallMOHAIbHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIbHBIX H
Jorapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh pamnroHajIbHbIe, UPpAllMOHATIbHBIC, TTOKa3aTeIbHbIE, Jorapu@MUIEcKue 1
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEPIKALIUE MOLYJIA U IIapaMETPBhI;

MPUMEHSTH TpadruecKre METOIbI JIsl pEIICHUS] ypaBHEHUN U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ apaMeTpaMu,;

MOJICJIMPOBATh PEAIbHbIE CUTYallud Ha SI3bIKE aJIr€Opbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENIM C MCIOJb30BAHMEM anmapara aireOpbl, HHTEPIPETUPOBATH IMOJYyYEHHBIN
pe3yJibTar.

DyHKIUU U TPaPUKH:

CTpouth TpapuKd KOMMIO3MLIMHU (YHKIHA C TOMOIIBIO  3JIEMEHTAPHOTO
UCCIICZIOBAHUSA U CBOMCTB KOMIO3HUIINH JIBYX () YHKIUH;

CTPOUTh T€OMETPUYECKUE O00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIWHATHOU
IUIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPAPUKU TPUTOHOMETPUYECKUX (DYHKIU;

NPUMEHATh PYHKUIHUU JIJIs1 MOJIETTMPOBAHUS U UCCIIEIOBAHUS pEATbHBIX MTPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHAJIN3A:

UCIOJIb30BaTh MPOU3BOAHYIO Ui HCCIEA0BaHUA (YHKIMM HA MOHOTOHHOCTb U
KCTPEMYMBI;

HAaXOJWTh HauOoJblllee W HaWMEHbIee 3HAUYCHUS (YHKIUU HETPEphIBHON
Ha OTpE3Ke;

UCTONIb30BaTh  MPOWM3BOAHYIO  JUIS  HAXOXKACHUSA  HAWIYUYIIEro  pEIICHUs
B MPUKIIAJHBIX, B TOM YHCJIE COIHMAIbHO-IKOHOMHYECKUX, 3aJa4ax, JIJs ONpeeIeHus
CKOPOCTH M YCKOPEHUs MPOIIecca, 3aJaHHOTO (OPMYIIOH HITH rpaduKoMm;

CBOOOZHO OMEpUpPOBATh MOHATUSIMU: IEPBOOOpPA3Has, OMpEACTIEHHBIN HHTErpal,
HAXOJUTh IEpPBOOOPa3HBIE FIEMEHTAPHBIX (YHKIIHMA U BBIYUCIISTh HHTETpall 110 GopMyIie
Hrrorona—JleitOHMIA;

HAXOJUTH IUJIOMIAIN TUIOCKUX QPUTYp U 00BEMBI TEJT C TOMOILbIO MHTETpaa;

UMETh TMPEJCTaBICHUE O MAaTeMaTUYeCKOM MOJCIMPOBAaHUM Ha IpUMEpe
coctaBieHus TuddepeHnanbHbIX ypaBHEHHH;

pemaTh TMPHUKJIAIHBIE 3aJa4d, B TOM YHCJIE COIHMAIHLHO-DKOHOMHUYECKOTO W
du3nIecKoro xapakrepa, CpeiCTBaMi MaTEMaTHIECKOTO aHAIIN3A.
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®denepanbHas padodas mporpamma | Marematuka. 10—11 knaccel (yriyOJEHHBIN YPOBEHB)

OEJIEPAJIBHAS PABOYASI IPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS

INOACHUTEJIBHAA 3AIITMCKA

['eomerpust siBisieTcss OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHEro OOIIEro
00pa3oBaHus, TaK KaK 00eCcIeYuBaeT BO3MOKHOCTb U3YUEHUS TUCIUIUINH €CTECTBEHHO -
Hay4YHOU HaNpaBICHHOCTH U MPEAMETOB I'YMaHUTAPHOTO IUKIA. [IOCKOMNBKY JIornyeckoe
MBIIIUICHHE, (QopMHupyeMoe TpH H3YyYEeHHUH OOYJaroIIMMHCS TOHATUWHBIX OCHOB
F€OMETPUH, TMpU JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUM UEMOYKH JIOTUYECKHX
YTBEPXKIICHUH TIPY PELICHUHN T€OMETPHUECKUX 3a/1a4, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bI HEMOCPEACTBEHHO UCIIOJIB3YIOTCS IIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOT' O
[IUKJIa, B YACTHOCTH (PU3UYECKUX 3ajau.

Llens ocBoeHus mnporpammbl ydeOHoOro kypca «l'eomerpus» Ha yriyOnEHHOM
YpPOBHE — pa3BUTHE HHIUBHUAYAIbHBIX CIIOCOOHOCTEW OOYYarOLIMXCS NPH H3y4YEHUU
TEOMETPUH, KaK COCTaBIIAIOIIEH peaMeTHON obnactu «MaTtemaTuka 1 UHPOpMaTHKa»
yepe3 o0ecreueHne BO3MOKHOCTH NPUOOPETEHUS U UCIOJIb30BaHUs Oosee I1yOOKHX
TeOMETPUYECKUX 3HAHUW U JEHCTBUM, CHEHU(PUYHBIX T€OMETPUH, U HEOOXOAUMBIX
JUI YCHEIIHOTO MpPOo(dEeCCHOHATBHOIO0 O00pa30BaHUs, CBA3AHHOIO C HCIIOJIb30BAaHUEM
MaTeMaTHUKH.

[IpuopuTeTHbIMM  3aja4aMU  Kypca TE€OMETpUHM Ha YIIIYOJEHHOM YpOBHE,
pacCIIMPSAIOIIMMHI U YCHIIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIupeHue MpeACTaBlIeHUs] O TeOMETPUM KaK YacTh MHPOBOM KyJIbTYphl U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHNUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXHEHIINX
MaTeMaTHYeCKUX MOJIETSAX, TO3BOJISIONINX OMUCHIBATh W HM3ydaTh Ppa3HbIC SIBICHHUS
OKpYXXaroulero Mupa, 3HaHUE€ MOHATHMHOrO ammaparta mno paszaeny «CrepeoMmeTpus»
y4eOHOro Kypca reoMeTpuu;

(dbopMupoBaHUE YMEHMs BJIaJeTh OCHOBHBIMHU IOHSTHSIMU O IMPOCTPAHCTBEHHbIX
durypax W WX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TeopeMm, (OpMYylT U yMEHUE
UX TPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTaHIAPTHHIEC CIOCOOBI
peleHus 3ajay;

(dopMupoBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEKAX, MOJEISIX U B PEaJIbHOM MHpE
MHOTOTPaHHUKH U T€JIa BpallleHUsl, KOHCTPYUPOBATh NT€OMETPUUECKHE MOEIH;

dbopMupoBaHue TMOHUMAHUS BO3MOXHOCTH AaKCHOMATHYECKOTO IOCTPOSHUS
MaTeMaTUYeCKUX  Teopuid, (opMupoBaHHE TMOHUMAHUS  POIM  AKCHOMATHUKH
IIpY TTPOBEACHUN PACCYKICHUH;

dbopMUpoBaHUE YMEHMS BIAJETh METOJAMM JIOKAa3aTEIbCTB M aJTOPUTMOB
peleHusl, YMEHHUsI UX IPUMEHATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYXIEHUS B XOJe
pellIeHUs] CTEPeOMETPUUYECKUX 3alad M 3aJad C NPAKTUYECKUM COAECpPKAHHEM,
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dbopMupoBaHUE TPEACTABICHHUS O HEOOXOIUMOCTH JOKAa3aTeIbCTB MPU O00OCHOBAaHUU
MaTeMaTUYECKUX YTBEPKIECHUM W POJIM AKCHUOMATUKUA B TPOBEICHUM JACTYKTHUBHBIX
paccyXIeHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIEKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEN
oOydJarommxcs, MO3HABATEILHOM  aKTUBHOCTH,  HMCCIICOBATEIbCKUX  YMCHUH,
KPUTUIHOCTU MBIIIUICHUS, UHTEPECa K N3YUCHHUIO T€OMETPHH;

(dbopMupoBaHue G YHKIIMOHAIBHOM T'PaMOTHOCTH, PEJIEBAHTHON r€OMETPHUM: YMEHUS
pacrno3HaBaTh MPOSABJICHUS] T€OMETPUUECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEaTbHBIX JKM3HCHHBIX CHUTYaIlUsSAX © TPH HM3YYCHUH JPYTUX  yISOHBIX
MPEMETOB, MPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOJIEIMPOBAHUS PEAJIbHBIX
CUTYyallui, HWCCIENAOBAHUSA TOCTPOCHHBIX MOJENeH, HWHTEPHpeTallid MOJTY4CHHBIX
pE3yJbTATOB.

OCHOBHBIMH  COJIEP)KATEJIBHBIMU  JIMHUSIMA ~ ydeOHOro kypca «l'eomerpusi»
B 10-11 «xmaccax sBusaworcs: «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBER,
«MHororpanaukny, «Tena BpamieHus», «BeKTOpbl U KOOpAUHATHI B IPOCTPAHCTBE,
«/IBM>KEeHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHME «yMETh ONEPUPOBATH
HNOHATUSMUY», PEJEBAHTHBIX N'€OMETPUHM Ha yriayOn€HHOM ypoBHe o0ydeHus B 10—11
KJlaccaX, OTHOCUTCSI KO BCE€M COJEp)KaTeJIbHbIM JIMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHUE JOTUYECKUX YMEHHUU pacripenelisieTcs He TOJbKO MO COAEP’KATEIbHBIM
JUHUSIM, HO U 1o rogam oOyueHusi. CopeprkaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yjbTaTaM  ocBoeHuss  @DexepanpHOi  pabodeil  MPOrpaMMbl,
pacnpenenéHHbiM MO ToJaM OOy4YeHUs, CTPYKTYpPUPOBAHO TAaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPUHIIMIHAIBHEIM BOMNpocaM oOydaromuecss o0paiainuch
HEOJIHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE F€OMETPUYECKUMHU MOHATUIMHU
U HaBbIKAMU TIOCJIEJOBATEIbHO M TOCTYMATEeJbHO, C COOJIIOJCHUEM IPUHIIUIA
MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKHUX
NpE/ICTaBICHUI O00yJarolmuxcs, pacmupsss u yrayossas e€, oOpa3ys MpoyHbIe
MHO>KECTBEHHbBIE CBS3H.

[lepexoa kK U3y4eHHUIO TEOMETPUH Ha YTIIyOJIEHHOM ypOBHE MO3BOJISIET:

co3ath yciaoBus it AuddepeHanuu 00ydeHus1, MOCTPOSHUS WHIMBUIyaIbHbBIX
o0pa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIrIyONEHHOE M3Yy4YEHHE TE€OMETPUU
KaK COCTaBJIAIOIIEH yueOHOro npeamMera «MaremaTukay;

MOJITOTOBUTH OOYYAIOUIUXCSA K MPOJOHKCHUIO M3YYEHHUS MATeMAaTUKH C Y4ETOM
BbIOOpa Oynymer mnpodeccun, obOecneduBas MPEEeMCTBEHHOCTh MEXAY OOIUM
U TIpoeCCHOHATIBLHBIM 00pa30BaHUEM.

Ha usydenne yueOHOro Kypca «l'eomerpusi» Ha yriyOJIGHHOM ypOBHE OTBOJMUTCS
204 yaca: B 10 kmacce — 102 uaca (3 yaca B Hememto), B 11 kmacce — 102 yaca
(3 gaca B Hezenmo).
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COJAEP) KAHUE OBYUYEHUA

10 KVIACC

IIpsiMmble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsmas, MJIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX.

B3anMHOE pacnonokeHWe MNOpsMbIX B INPOCTPAHCTBE:  IEPECEKAIOLIHECH,
NapaJUIeIbHbIE U CKPEUIMBAIOIIMECA NpsMble. [IpU3HAKKM CKPEIMBAIOIIUXCS MPSMBIX.
[lapannenbHOCTh TPSMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: IMAPAJUIECIBHBIE TNPSAMBIC
B IIPOCTPAHCTBE, NAPAJLIETLHOCTD TPEX MPAMBIX, MAPAILIETBHOCTD MPSAMOW U IIJIOCKOCTH.
[lapannensHOoe M LIEHTpaAbHOE MPOEKTHpPOBaHHUE, H300paxeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapaJljIeIbHOrO MPOEKTUpoBaHMs. M3o0paxkeHue ¢uryp B mnapauiebHON
MPOCKLIUU. YTIbl C COHAIPABJICHHBIMU CTOPOHAMH, YrOJ MEXKAY IPAMbIMU
B NpocTpaHcTBe. llapaiienbHOCTh MIIOCKOCTEN: MapajielibHbIe IJIOCKOCTH, CBOMCTBA
napauienbHbIX MIockocTel. [IpocTeiimue npocTpaHcTBeHHBIE (UTYPHI HA MIOCKOCTH:
TETpa’aAp, MapajuIeNICIIUIE, TOCTPOCHUE CEUEHUN.

IlepneHAUKYIApHOCTh NPSAMOM M IUIOCKOCTH: TEPIEHAMKYJSPHBIE IPSMbIE
B IIPOCTPAHCTBE, NPSAMBIE NapAIIIEIbHBIE U NEPIEHAUKYISIPHBIE K TUIOCKOCTH, IPU3HAK
NEPNEHAUKYJSIPHOCTH MPSAMON U IUIOCKOCTH, TEOPEMA O MPSMOM MEPIEHIUKYIPHOU
I0CKOCTH. OpTOroHanbHOE MNpOEKTHUpOoBaHUE. llepneHAuKynsip W HaKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM A0 IJIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCTb. [lepnenquKynsspHOCTH IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIIPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX NMeprneHIuKyIIIpax.

YTIael B IPOCTPAHCTBE: YrOJl MEXKAY IMPSMOU U IUIOCKOCTBIO, JIBYTPAaHHBIA Yo,
JIMHEWHBIA yroJl ABYTPAHHOrO yria. TpEXrpaHHbId U MHOrorpaHHbie yribl. CBOMCTBa
IUIOCKMX YTJOB MHOrOrpaHHoro yria. CBONCTBAa IIOCKMX M JIBYIPaHHBIX YIJIOB
TPEXTPAHHOTO yIiia. TeopeMbl KOCHHYCOB U CHHYCOB JUIsI TPEXTPAHHOTO YIJIa.

MHororpanHuKu

Buabsl MHOrOrpaHHHKOB, pa3BEpTKa MHOrOrpaHHuka. [Ipu3ma: n-yronpHas mnpusma,
npsiMasi ¥ HAKJIOHHAs TpuU3Mbl, OOKOBass M TIOJIHAg TOBEPXHOCTb IPU3MBI.
[Tapannenenunen, NpsAMOYrOIbHBIN MMapauIeNICUNE] U €ro cBoricTBa. Kparyaiimme nmytu
Ha TIOBEPXHOCTH MHoOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHass TeopeMa
[Tudaropa. [Mupamuna: n-yronbHas nupamuaa, TpaBUjibHAs M yceuEHHAS MUPAMUIBL.
CpoiictBa péOep u OOKOBBIX TIpaHell mpaBwiIbHOM nupamuabl. [IpaBuibHBIE
MHOTOTPaHHUKHU: NpaBWbHAsg NpU3Ma W NpaBWiIbHAsg NHMpPaMUA, NPABUIIbHAS
TpeyrojibHas NMupamuja U NpaBUIbHBIA TeTpasnip, ky0. IlpencraBienue o mpaBUIbLHBIX
MHOT'OTpaHHUKAaX: OKTa’Ap, JOAECKA3AP U UKOCAIIP.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [Liomanb
OOKOBOI MOBEPXHOCTH U TMOJHON MOBEPXHOCTH MPSIMOI MPU3MBI, IUIOINIA b OCHOBAHUH,
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TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSMOM Mpu3MbIL. [Lnomaas O0KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABWIBHON MUPAMUbI, TEOPEMA O IUIOLIAIN yCEUEHHON MTUPAMUBI.

CumMmeTpuss B TNPOCTPAHCTBE.  DJIEMEHTHl  CUMMETPUHU  NIPABUIIBHBIX
MHOTOTpaHHUKOB. CuMMETpus B  TPAaBWIBHOM  MHOTOTPAaHHUKE: CHMMETPUS
napajuieJienuIiela, CHUMMETPUS [PAaBWIbHBIX MPHU3M, CHMMETPUS IPABUIBHOU
MAPAMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpA,
BEKTOPHl KOJIJIMHEAPHBIC, COHAIPABICHHBIE W MPOTUBOIMOJIOXKHO HAIMPABJICHHbBIC
BEKTOpbI. PaBeHCTBO BEKTOpOB. JIEHCTBUS C BEKTOpaMH: CIOKEHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOHCTBa
CJI0’KEeHUA BEKTOpOB. CBOICTBAa YMHOKEHUS BEKTOpa Ha 4yKcCIio. [ToHsATHE KOMITJIaHApHbIE
BeKTOpHI. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BekTOpoB. IIpaBuiio mapamuienenunena.
Teopema o pa3noXXeHUH BEKTOpA MO TPEM HEKOMILJIaHAPHBIM BeKTOpaM. [IpsiMoyrosibHas
cucremMa KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. CBs3b  MEXKIY
KOOpJIMHATAMHU BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI Mexay BekTopamu. CkansipHOe
MIPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsTHS: MIMHAPUYECKAS TOBEPXHOCTH, KOHMUECKAas TOBEPXHOCTh, chepudeckas
MOBEPXHOCTh, OOpasywIue ImnoBepxHocTel. Tema BpalleHus: UWIUHIP, KOHYC,
yceu€HHBINM KOHYyC, cdepa, map. B3aumHoe pacmosnoxeHue cdepbl U TUIOCKOCTH,
KacaTtelibHas INIOCKOCTh K cdepe. M3o0pakeHue e BpalieHus Ha IIockocTh. Pa3BépTka
uInHApa U Konyca. Cummetpus cdepsl 1 mapa.

O6bEéM. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00bEME TTPSIMOYTOJILHOTO
napajjienenumnena u ciueAcTBus u3 He€. OO0bEM NpsAMONW W HAKIOHHOM TMPU3MBI,
HWIMHAPA, TUPaMUIbI U KOHyca. O0BEM I1apa U MapoBOro CErMeHTa.

KomOuHaiuu Ten BpalieHus 1 MHOTOIpaHHUKOB. [Ipu3Ma, BiMcaHHas B MUIMHAD,
ornucaHHas okoJo munuHApa. [lepecedenne cdepsl u mapa ¢ miockocToio. Kacanue mapa
U cdepbl MWIOCKOCThI0. [IoHATHE MHOTOTpaHHHMKA, OMUCAHHOTO OKOJIO Chepbl, cepsl,
BIIMCAHHOW B MHOTOI'PAHHUK WJIM TEJIO BPAILCHHUS.

[Inouaasr MOBEpXHOCTH IIMHIPa, KOHYCa, Iomaib chepsl u e€ yacteil. [lonodue
B mpocTpaHcTBe. OTHOIIEHHEe 00BEMOB, IJIOMIAAEH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
[IpeoGpazoBanue  mogoOusi, roMoTeTusi. Pemienwe 3agady = Ha  IUIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedeHWii MHOTOTPAaHHUKOB M TEJ BPALICHUSA: CEYCHUS LWJIMHApPA
(mapanuenbHO U NEPIEHANKYISIPHO OCH), CEYEHUs KOHYca (MapasjieibHOe OCHOBAHUIO U
MPOXOASIIEE Yepe3 BEPILIMHY), CEUYCHUs 1Iapa, METOAbl MOCTPOCHUSI CEUECHHI: METOJ
CJIEN0B, METOJI BHYTPEHHETO ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN TIOCKOCTH.
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BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopel B npocrpaHcTBe. Onepanuu Haja BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO YMHOXkeHUs. IIpsimMoyrospHas cucreMa KOOpAWHAT
B ipocTpanctse. Koopauuatel BekTopa. Paznoxkenue Bekropa o 6aszucy. Koopaunaruo-
BEKTOPHBII METO/I IIPU PEIICHUN FEOMETPUUECKUX 3a]a4.

JABUKeHUsI B IPOCTPAHCTBE

JBuxenus npoctpancta. OtoOpakenus. [[Bukenus u paBeHcTBo puryp. Obmue
CBOMCTBA JBWOKCHUM. DBuHIbl JIBWKEHUHN: NapajUIeIbHbIM IIEPEHOC, LEHTpalbHasA
CUMMETpUsi, 3€pKalbHas CHMMETpHs, MOBOPOT BOKpYr mnpsmoi. IIpeoOpazoBanus
noao6us. [Ipsmas u chepa Ditnepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kaacca o0ydaronuiicss HAy4YUTCs:

CBOOOJIHO OIEpPUPOBATh OCHOBHBIMHU TOHATHUSIMU CTEPEOMETPUU TIPHU PEIICHUU
3aJlay ¥ MPOBEJACHUU MaTEMATUUECKUX PACCYKICHUM;

MPUMEHSATh aKCUOMBbI CTEPEOMETPUM M CJEJICTBUS W3 HUX TMPU PEHICHUU
FEOMETPUUECKHUX 3a]1ay;

KJIacCU(UUIUPOBATh B3aMMHOE  pACIOJOXKEHUE TPSIMBIX B  MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH TMOHSATUSIMHU, CBSI3aHHBIMH C YIJIaMH B TPOCTPAHCTRBE:
MEKy IPSIMBIMU B POCTPAHCTBE, MEXKY MPSAMOU U MIOCKOCTHIO;

CBOOOHO OMEPUPOBATH TOHATUSIMHU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJIBI MHOTOTPAaHHUKOB (MpU3Ma, MHUpaMHa,
MPSIMOYTOJIFHBIN Mapajuiesienume, Ky0);

KJIacCU(PUIIUPOBATh MHOTOT'PAHHUKHU, BBIOMpPAst OCHOBAHUS JIsl KJlacCU(PUKALINY;

CBOOOJHO OMEPUPOBATH MOHATHUIMH, CBS3AaHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
MJI0CKOCTBIO;

BBITIONTHSATH MapaJuIeNIbHOE, IEHTPAIbHOE U OPTOTrOHAIBHOE MPOSKTUPOBAHUE (DUTYD
Ha IMJIOCKOCTh, BBIMOJIHATH U300pakeHus PUryp Ha MiIOoCKOCTH;

CTPOUTHh CEYEHHS] MHOTOIPAHHUKOB pa3JIMYHBIMH  METOJaMH, BBIIIOJIHATH
(BBIHOCHBIC) TIJIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh IUIOMIAAN TOBEPXHOCTEM MHOTOTPaHHUKOB (MpH3Ma, NUpamMuja),
reOMETPUYECKUX TeJI C MPUMEHEHUEM (POpMYIT;

CBOOOJHO OIMEpPUPOBATh MOHATHUSIMHU: CUMMETPHsI B TMPOCTPAHCTBE, IIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO  OMEpUPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSITH JE€UCTBHS HAJl BEKTOPaMU;

pemiaTh 3aa4d Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW M HaXOXKJICHUE
FEOMETPUYECKUX  BEJIMYMH, MPUMEHSST HU3BECTHBIE METOJbl IPU  PEIICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
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INPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAlIMOHHBIE CUCTEMBI IPU PEHIEHUN CTEPEOMETPUUYECKHUX 3aaY;

W3BJICKATh, npeoOpa3oBbIBATH U UHTEPIPETUPOBATH uH(pOopMaIHIO
O TMPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUrypax, NMpeACTaBICHHYIO Ha 4YepTekax H
PUCYHKAX;

MPUMEHATh TOJIyYCHHbIE 3HAaHUS Ha MPAKTHKE: CPAaBHMBATh M aHAIU3UPOBATH
peaJIbHbIE CUTYallMd, NPUMEHSATh M3YyYEHHBIE NOHSATHUS B MPOLECCE MOUCKA PELICHUs
MaTeMaTU4YecKu c(HOpMYIHPOBAHHOMN MPOOIIEMbI, MOAEIUPOBAThH peabHbIe CUTYallMH HA
A3bIKE TE€OMETPUHM, HCCIENOBaTh IMOCTPOCHHBIE MOJEIM C  HCIOJIb30BAaHUEM
reOMEeTPUYECKUX MOHATHI U TeOpeM, anmnapara anreOphbl, pelarh MPakKTHUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEIHYNH;

MMETh MPEACTABICHUSI 00 OCHOBHBIX 3Talax Pa3BUTHUS F€OMETPUU KaK COCTABHOMU
yacTH GyHJaMEHTa Pa3BUTUS TEXHOJIOTHUM.

K xonmy 11 kaacca o0ydaronuiicss HAy4YUuTCs:

CBOOOJIHO ONEPUPOBAThH OHATUSAMH, CBSI3aHHBIMU C LIMJIUHAPUYECKON, KOHUYECKON
U cpepruuecKoi MOBEPXHOCTAMU, OOBIICHITH CIIOCOOBI MOTyYEHUS;

OIIEpPUPOBATh MOHATHUSAMH, CBA3AHHBIMU C T€JIAMH BPAIICHUS: IIMIMHAPOM, KOHYCOM,
chepoii u mapom;

pacrio3HaBaTh Teda BpameHus (IWIMHApP, KOHyc, chepa M IIap) U OOBIACHATH
CHOCOOBI MOY4YeHHsI TEJ BpaIllCHHS;

KJIacCU(UUUPOBATh B3AUMHOE PACOJIOKEHHE CPEPhI U TIIOCKOCTH;

BBIUKCIISITh BEJIMUYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TEJ BpallCHUs, O0BEMBI U
IUIOIIAM TOBEPXHOCTEH MHOTOTPAaHHMKOB W TEJ BpAIlCHUS, T€OMETPUUYECKUX Tel
C IpUMEHEHHEM (HopMyT;

CBOOOJIHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU ¢ KOMOMHALIUAMU TEJ BpaILlEHUS
¥ MHOTOI'PaHHUKOB: MHOT'OI'PaHHUK, BIMCAaHHBINA B cpepy U ONMUCAHHBIA OKOJIO cepsl,
cdepa, BOUCaHHAS B MHOTOTPaHHUK WJIHM TEJIO BPaICHUS;

BBIUNCIISITH COOTHOIIEHMSI MEXAY IUIOIIAJIMU IOBEPXHOCTEW U 00bEMaMu
II0JTOOHBIX TEJI,

M300paXkaTh HM3ydaeMble (QUTYpbl, BBINOJHATH (BBIHOCHBIE) IIJIOCKHUE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (PUIYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS
TEJI BpaILlEHUS;

W3BJICKATh, WHTEPIPETUPOBATH 151 peoOpa3oBbIBATH uHGOpPMAITIIO
O TNPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha 4YepTekax U
PUCYHKAX;

CBOOOJTHO OMEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OMNEPALUU HAJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM cHCTEME KOOPANHAT;

pelaTbh TeOMETPUYECKHE 3aJaul Ha BBIYMCIICHHE YIJIOB MEXAY HPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCIIEHUE PpACCTOSIHUM OT TOYKM JI0 ILJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/Ia NIPH PELICHUH;
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CBOOOJHO OMEPHUPOBATH MOHSATUSMHU, CBI3aHHBIMU C JIBIPKCHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBMXKCHUM;

BBIMOJIHATh U300paXKEHHUs] MHOTOIPAaHHUKOM M TeJl BPalleHUs MpH MapajjiebHOM
nepeHoce, MEHTPATbHOW CUMMETPHUH, 3€PKATbHOW CHUMMETPHUH, TIPU MOBOPOTE BOKPYT
psSMOH, TTpeoOpa3oBaHus MOA00HUS;

CTPOUTHb CEUEHMUS] MHOTOIPAHHUKOB W T BpallCHUs: CEUCHUS IUIUHIpa
(mapaienbHO U MEPIEHANKYISIPHO OCH), CEYEHUS KOHYyca (TapalljieIbHOe OCHOBAHUIO U
MPOXOASIIEE Yepe3 BEPIINHY), CEUCHUS 11apa;

HCIIO0JIb30BaTh METOABI MOCTPOEHUS CEUEHUMN: METOJI CJIE0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN IIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSThL TeoMeTpuueckue (HakThl JJIsi PEIICHHUS CTEPEOMETPUUECKUX 3ajad,
MPEANOJaralolX HECKOJIbKO IIAaroB PEIICHUS, €CIU YCJIOBUSI MPUMEHEHUS 3aJaHbl
B SIBHOU M HESBHOU (opMe;

peliarh 3a7a4i Ha JT0OKa3aTelbCTBO MAaTeMAaTHUYECKUX OTHOIICHUN M HAXOXKICHHE
reOMETPUYECKUX BEJIIUYUH;

MPUMEHSTH IPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMM YHUKAIIHOHHBIE CHCTEMBbI
IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

MPUMEHSTh MOJMYyYECHHbIC 3HAHUSI HA MPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATH W
OLICHUBATh PEANIbHBIC CUTYAllUH, TPUMEHATh U3YYEHHBIE MOHSTHUS, TEOPEMBI, CBONCTBA
B TIpollecce TIOMCKA pEIICHUs MaTeMaTH4YecKu CEHOPMYIMPOBAHHONW MPOOIEMBI,
MOJEIUPOBATh peajbHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C UCIOJB30BAaHUEM I€OMETPUUYECKHX TMOHSATUM M TEOpeM, allmnapara ajareOphl,
penaTh MpakTUYECKUE 3a/1a4M, CBI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEJTUYUH;

MMETh TMPEACTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTHSI T€OMETPUU KaK COCTAaBHOU
yacTH (yHaMEHTa Pa3BUTUS TEXHOJIOTHUM.
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OEJAEPAJIBHAA PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebubiii Kypc «BeposSITHOCTh M CTaTHCTHKA» YIIYOJIEHHOTO YpPOBHS SIBIISIETCS
IPOJIOJDKEHUEM M Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca yriyOJaEHHOrO ypOBHS
Ha YpOBHE cpeaHero ooémiero o6Opa3oBaHus. Y4eOHbIH Kypc NpeaHa3HAuYCH
Uisl pOpMUPOBAaHUS Y OOYYAIOIIMXCA CTATUCTUYECKON KYyJIbTYphl MU TOHUMAaHHUS POJIU
TEOPUU BEPOSATHOCTEM KAK MATEMATHUYECKOIO0 MHCTPYMEHTA JJIsl U3YYEHHUS CIy4alHBbIX
COOBITHI, BEIMUUH U mporeccoB. [Ipu uzydeHun Kypca oGoramjarorcs npeicTaBiICHUs
o0yJaromxcs 0 METoAax UCCIEI0BaHUs U3MEHUMBOIO MHUpa, Pa3BUBAETCS IOHUMaHHUE
3HAYUMOCTH W OOIIHOCTH MaTEeMaTUYeCKUX METOJOB MO3HAHUA KaK HEOThEMIIEMOU
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT O MUPOBO33PEHUSL.

Copepxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKpEIUICHUE 3HAHUM, TOTYydEeHHBIX
Ipd WM3Y4YEHHH Kypca Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, W Ha pa3BUTHE
IPEJICTABJICHUI O CIy4allHbIX BEIMYMHAX W B3aUMOCBS3SIX MEXKIYy HHUMH Ha BajKHBIX
IpUMEpPax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYyXXKaromero mupa. B pesynbrare
y oOydJarommxcs JODKHO  CPOpPMHUpOBATHCS  MpEACTaBlIeHWE O  HamOoiee
yIOTPEOUTENIbHBIX U OOIIUX MAaTeMaTHUYECKUX MOJAEIISX, UCIOIb3YEMBbIX JJI OMUCAHUS
AHTPONOMETPUYECKUX U JeMOrpaduyecKrX BEJIUYMH, MOIPEHTHOCTEN B pa3IMuHbIe poaa
U3MEpPEHUsAX, JJIMUTEIbHOCTH O€30TKa3HOH paboThl TEXHUYECKHX  YCTPOICTB,
XapaKTEPUCTUK MACCOBBIX ABJICHHUI U MPOLIECCOB B O0IIECTBE. Y UYEOHBIN KypC SIBIISIETCA
0a30i Ji1  OCBOEHHUS BEpPOATHOCTHO-CTATHCTUYECKUX METOAOB, HEOOXOIMMBIX
CHEUAINCTaM HE TOJIBKO WH)KEHEPHBIX CIELHUAIBHOCTEN, HO TaKXE€ COLMAIBHBIX U
IICUXOJIOTUYECKUX, TMOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYUTEIILHOM
Mepe MCIOJIb3YIOT annapaT aHajiv3a 0oJbIIuX JaHHBIX. LleHTpanbHyt0 YacTh yueOHOro
Kypca 3aHHMaeT OOCYXKJIEHHWE 3aKOHa OONBIIMX 4Yuced — (PYyHIAMEHTaIbHOIO 3aKOHA
IPUPOJIBI, UMEIOIIETO MaTEMaTHIECKYI0 (popManu3aIuio.

B cooTBeTrcTBMM C YyKa3aHHBIMM LEISIMU B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT, W CTaTHCTHKa» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHbBIE
conepkarenbuble JUHUM: «CrydaiiHble cOOBITHUSL M BepoATHOCTU» U «CiydyailiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMuMO OCHOBHBIX JMHHUHI B y4E€OHBIM KypC BKIIOUEHBI 3JIEMEHTHI TEOPUH rpadoB
U TEOPUU MHOXKECTB, HEOOXOJUMBIE AJI1 IOJHOLEHHOTO OCBOEHUSI MaTepualia JaHHOTO
y4eOHOr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YI€OHBIX KYPCOB.

Conepxanne muHud «CiaydaifiHble COOBITHS U BEPOATHOCTH CIYKHT OCHOBOM
s QOpMHpOBAHUS TPEACTABIEHUH O PACHpeNleleHUH BEPOSTHOCTEH MeExXIy
3HAYCHUSIMU CIIy4alHBIX BEJIMYMH. BaXHYr0 4acTb B 3TOM COJEPKATEIBLHOU JIMHUU
3aHMMAET U3yYeHUE reOMETPUYECKOr0 1 OMHOMHAIILHOTO PaCIpeeIeHU U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTaMU — NTOKa3aTeIbHbIM U HOPMAJIbHBIM paclpeeIeHUSIMU.
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Tembl, CBA3aHHbIE C  HENPEPBIBHBIMM  CIyYalHBIMA  BEIMYMHAMU U
pacrpeieIeHUsIMHU, aKIEHTHUPYIOT BHUMaHHE OOYJarolMXCsl Ha ONMHUCAHUU U U3y4YECHUU
CllydallHbIX SIBJICHUH C TIOMOIIBIO HENpepbIBHBIX (QYHKIMI. OCHOBHOE BHUMaHUE
yIEJSeTCsl TOKa3aTeIbHOMY U HOPMAJIbHOMY paclpeesICHUSIM.

B yuebHOM Kypce npenycMaTpuBaeTcss 0O3HAKOMUTEIBHOE U3YUYEHHE CBS3H MEXKIY
CIIy4ailHBIMM BEJIMYMHAMU W OMNHCAHHE 3TOH CBSA3M C MOMOIIbIO KO3(PULIMEHTa
KOPPEJSILIUY U €r0 BBIOOPOYHOIO aHAJIO0ra. DTU 3JIEMEHTHI COJIEP)KaHUs Pa3BUBAIOT TEMY
«/Ilnarpammbl pacceuBaHuUs», U3YUEHHYIO HA YPOBHE OCHOBHOI'O OOIIEro oOpa3zoBaHMUs,
¥ BO MHOT'OM OIUPAIOTCS HA CBEACHUS U3 KYPCOB alre0pbl U T€OMETPHH.

Emé oguH ayeMeHT coaepaHus, KOTOPBIM Ipeaiaraercs Ha O3HAKOMHUTEIBHOM
YpPOBHE — TOCIEAOBATEIIbHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIINX
B eAUMHULIY BpeMeHU. O3HAKOMIIEHHWE C paclpeiesICeHHEM BEPOSTHOCTEH KOJMYeCTBa
TaKMX COOBITUI HOCUT PAa3BUBAIOIIMI XapaKTEP U SIBISIETCS aKTYaJbHbBIM JUJIsl OyIyIIHX
aOUTypuUEHTOB,  MOCTYMAOMIMX  HAa  ydyeOHbIE  CHENHMATBbHOCTH,  CBSI3aHHBIC
C 00I1I€CTBEHHBIMU HayKaMH, IICUXOJIOTHEN U yIIPaBICHHUEM.

Ha wn3ydyenune yueOHOro kypca «BeposTHOCTP M CTaTUCTHKa» Ha YIIyOJIEHHOM
ypoBHe oTBomuTcsl 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Hepemo), B 11 kimacce —
34 yaca (1 gac B HezieIIO).

COJAEP)KAHUE OBYUYEHUA
10 KIIACC

I'pad, cBssubii rpad, mytu B rpade: mukiasl u nenu. CteneHb (BaJeHTHOCTH)
BepmuHbL. ['padbl Ha TIOCKOCTH. J{epeBbs.

CnydaiiHple SKCHEPUMEHTHI (OMBITHI) U CIy4YailHble COOBITUS. DJIEeMEHTapHbIC
coObITUs  (Mcx0nbl). BeposTHOCTH ciydailHOro coObITHS. bBIuM30CcTh 4YacToThl U
BEPOSITHOCTU COOBITUNA. CilydailHble OMBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSAMU.

Onepanuu Hajg COOBITUSIMU: TIepeceueHue, OObeIUHEHUE, NPOTHBOIOIOKHbBIC
coObITHs. J{narpammel Ditnepa. @opmyrsa CI0XKEHUsT BEPOITHOCTEH.

VYciioBHas BEpPOATHOCTb. YMHOXKEHHUE BEPOSTHOCTEH. JlepeBo  CiydailHOro
skcniepuMenTa. PopMyrna noiHOM BepossTHOCTH. Popmyna baiteca. HesaBucumbie
COOBITHS.

buHapHBIl CciiydailHbld ONBIT (MCHBITAaHKE), ycleX M Heynaya. HeszaBucumele
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCTBITAHWI 10 mepBoro ycmexa. IlepectaHoBKu u
daktopuain. Yucno coueranuii. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX HUcHbITaHUNM bepHymmu. CiydailHblii BBIOOp M3 KOHEUHOMU
COBOKYITHOCTH.

Cnyuaiinas BenmmunHa. Pactipenenenue BeposiTHocTel. [{narpamMmma pacnpeaeineHus.
Onepanuu Haj Cly4ailHBIMU BelMuMHamMu. buHapHas ciydaiinas BenuuuHa. [Ipumepsl
pacnpeneneHuii, B TOM YHCJIe TeOMETPUUECKOE 1 OMHOMHAIILHOE.

71



®denepanbHas padodas mporpamma | Marematuka. 10—11 knaccel (yriyOJEHHBIN YPOBEHB)

11 KJIACC

CoBMecTHOE paclipe/iesieHUeE ABYX CIy4alHbIX BeInyrH. HezaBucrumbie ciaydaliHble
BEJINYMHBI.

MaremaTudeckoe OXHUJAHUE CIIydailHOW BenuuuHbl (pacnpenenenusi). [Ipumepsl
NPUMEHEHUSI MAaTEMATUYECKOr0 OXKMJIAaHMs (CTpaxoBaHHE, JoTepes). MaremaTudecKkoe
OXKHJlaHWe OWHApHOW CIIydallHOM BENMYUHBI. MareMaTnuecKoe OXHUJAHUE CYMMBbI
CllydalfHbIX BEJIMYMH. MaTreMaTH4ecKoe 0KUAaHNE TEOMETPUUECKOT0 U OMHOMHAILHOTO
pacupeneeHuu.

Jucnepcust U cTaHJapTHOE OTKJIOHEHHME CIIy4allHOW BEIMYMHBI (pacipeieieHus).
Hucnepcust OMHapHOM  ciayyallHOM — BeIMYMHBL. — MaTemarMueckoe  OKHJlaHue
IIPOU3BEICHUS U JUCIIEPCUS CYMMBbl HE3aBUCUMBIX CIIy4alHbIX BENW4YMH. J(ucnepcus u
CTaHJIapTHOE OTKJIOHEHHE OMHOMUAIBHOIO pacnpezeneHus. Jucnepcus u ctaniapToe
OTKJIOHEHUE TEOMETPUUECKOTO PACIPEACICHUSI.

HepaBenctBo YeOwimuéBa. Teopema YeObiméBa. Teopema bepuymnu. 3akon
OonbIMX ynced. BeiOopouHblii MeToa uccienoBaHuili. BeiOOpouHbIe XapakTEpPUCTUKHU.
OueHnBaHNE BEPOATHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka nmpocreimmx
TUITOTE3 C MTOMOLIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepeiBHble  ciiyqaniHple  BenuuuHbl. I[Ilpumeppl. @OyHKIUA IJIOTHOCTH
BEPOSTHOCTU paclipesiesicHrs. PaBHOMEpHOE paclpeieieHHe U €ro CBOMCTBA. 3ajadd,
MPUBOASIINE K MIOKA3aTEIbHOMY paclpeIeieHUI0. 3a1a4M, IPUBOAAIINE K HOPMAITILHOMY
pacrtpenencHuo. @yHKIMS UIOTHOCTH BEPOSATHOCTH IMOKA3aTEJIbHOTO paclpeAcieHus,
(GYHKIMA TUIOTHOCTU BEPOATHOCTH HOPMAJILHOTO pactipesesenus. OyHKIMS MII0THOCTH
Y CBOMCTBA HOPMAJIBHOTO PACIIPEIEIICHNUS.

[TocnenoBaTeNbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3afauu, MPUBOIAIINE
K pacupenenenuto [lyaccona.

KoBapuanusa nByx ciydaiiHbix BeauduH. KoaQduimeHT JUHEHHOM KOpPENInH.
CoBMecTHBIC HAOJIOAEHUS JBYX BEIUYMH. BBHIOOpOUHBIA KOADPHUIIMESHT KOPPEIAIINH.
Paznuuue mexny JIMHEMHOW CBSA3BIO M NPUYMHHO-CIEACTBEHHOW CBs3blO. JIMHEWHas
perpeccusi, METOl HaMMEHbIINX KBAIPATOB.

NNPEAMETHBIE PE3YJIBTATHI

K kony 10 kinacca o0yvaromuics HayqYUuTCs:

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: Tpad, TUIOCKUNM rpad, CBA3HBIA rpad, myTh
B rpade, 1enb, HUKI, JEPEeBO, CTENEHb BEPIIUHBI, IEPEBO CIYYaliHOTO SKCIIEPUMEHTA;

CBOOOIHO ONEPUPOBATH MOHITUAMU: CITy4aWHBIN AKCIIEPUMEHT (OMBIT), CIydaitHoe
COOBITHE, 3JIEMEHTAapHOE ClydalHOE COOBITHE (DJIEMEHTApHBIM HCXO0H) CIy4ailHOTO
OTbITA, HAXOJIUTh BEPOATHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHIMU;

HaxXOAuTh W (OpPMYyTUPOBATH COOBITHUS: TEPECEUCHHUE, OOBEAUHEHUE TAaHHBIX
COOBITUH, COOBITHE, MTPOTUBOIIOJIIOKHOE JTaHHOMY, HCIOJB30BaTh AMArpaMMbl Dilnepa,
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KOOPIMHATHYIO TPSAMYIO Ui DPELIEHUs 3a/4ay, IMOJIb30BaThCs (HOPMYION CIOXKEHUS
BEPOSTHOCTEN AJI1 BEPOSITHOCTEN IBYX M TPEX CIy4alHBIX COOBITHIA;

OIIEpUPOBATH IOHATHUSAMH: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMbIE COOBITHS, JEPEBO CIYYalHOI'0 3KCIEPUMEHTA, HAXOAUTh BEPOATHOCTH
COOBITUI C IOMOIIBIO ITPaBUJIa YMHOXKEHHUS, JIEPEBA CIyYallHOrO OIbITA, UCIOIb30BaTh
dbopMyny MojaHOW BEposATHOCTH, opmyny baiieca mpu perieHuW 3aaad, ONpeeisiTh
HE3aBUCUMOCTb COOBITUH 1O POpPMYJIe U IO OpraHu3alluy CIIy4aifHOTO SKCIIEPUMEHTA;

IPUMEHATh U3y4yeHHbIe KOMOUHATOPHBIE (POPMYIIBI JUIS MIEPEUUCIICHUS JIEMEHTOB
MHO>KECTB, 3JIEMEHTApHBIX COOBITHI CIydallHOTO ONBITA, PELIECHUs 3a/1ad MO TEOpUHU
BEPOATHOCTEM;

CBOOOJITHO OMEPUPOBATh MOHSTUSMH: OMHAPHBIN CIIy4ailHbIN ONBIT (MCIBITAHUE),
yCHex U HeyJlaya, HE3aBUCHMbIE HCTIBITAHUS, CEPUS UCIIBITAHUN, HAXOAUTh BEPOSATHOCTH
COOBITHII: B CEpUU HCIBITAHUN 1O MEPBOTO yClexa, B CEpUM HCHbITaHWN bepHymm,
B OIIBITE, CBS3aHHOM CO CIy4ailHBIM BBHIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO ONEpUPOBaTh NOHATHUAMM: CilydailHas BeJIMYMHA, pacHpeesieHue
BEpOSATHOCTEH, JAuarpaMMa pacnpeiesieHus, OuHapHas ciydailHas  BEJIMYMHA,
reoMeTpu4eckoe, ONHOMUAIBHOE pacIpeiesieHue.

K konmy 11 kiacca o0y4aromuics HayqYUuTCs:

ONEPUPOBATH MOHATUSIMHU: COBMECTHOE PACIIPE/ICIICHUE IBYX CIIYYAHBIX BEJIMYKH,
UCIIOJIb30BaTh TAOIMIly COBMECTHOTO paclpeneleHus IBYX CIy4allHBIX BEIMYUH
IUISl BBIJICNICHUS PACHpENEIeHUsT KaXIOW BEIWYWHBI, OMNPEICIICHUS HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH;

CBOOOZIHO ONEPUPOBATH TMOHATHEM MAaTEMAaTUYECKOr0 OXHUAAHUS CIydaitHOU
BEJIMYUHBI (pacrpenesieHus), MPUMEHSITh CBOMCTBA MaTeMaTHYECKOrO OXKHUIAHUS
IpU PpelICHUW 3a]lad, BBIUUCIATH MATEMAaTHUYECKOE OXKUJaHWE OWHOMHUAIBHOTO H
F€OMETPUUECKOTO PaCIIpEEIICHUN;

CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: JUCHEPCUS, CTAHJAPTHOE OTKJIOHEHUE
CJIy4alHOM BEJIMYWHBI, IPUMEHITH CBOWCTBA JUCIIEPCUU CIYYaMHOW BEIMYUHBI
(pactpeneneHusi) NpU PEIIEHWH 3a7a4, BBIUHUCIATH JUCIEPCUI0 W CTaHJApPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHUAIBHOTO PacIpeieNCHHI;

BEIYHCIIATh BBIOOPOYHBIC XapaKTEPUCTUKU IO JTaHHOW BHIOOPKE W OIICHHUBATH
XapaKTePUCTUKU  TEHEPAIbHOW  COBOKYMHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaMm. OlLIEHHBaTh BEPOSTHOCTU COOBITMM W MPOBEPSATh MpOCTEHIne
CTaTUCTUYECKUE TUITOTESbI, TOJIb3YSICh H3YYEHHBIMU PACHPEICTCHUSIMH.
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