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Pabouas mporpamma no yueOHoMy npeamery «MatemaTuka» (0a30BbI YPOBEHB)
(npenmetHas ob0nacte «MaTemaTuka U MHPOPMATHUKA») BKIIIOYAET MOSCHUTEIBHYIO
3aMMCKy, COAepKaHue OOy4eHHs, IJIAaHUPYEMbIE pe3yJbTaThl OCBOCHUS MPOrPaMMBbl
0 MaTeMaTHKe, TEMAaTUYECKOE TUIAaHUPOBAHUE.

[losicHuTenbHass 3amuMcka OTpakaeT oOlMe Uend M 3aJaud  U3YYEHHS
MaTE€MaTUKH, XapaKTEPUCTUKY IMCUXOJIOTMYECKUX MPEANOChUIOK K €€ H3YUYEHUIO
oOy4YaromuMHCs, MECTO B CTPYKType Yy4eOHOro IulaHa, a TakkKe MOAXOIbl K
oTOOpY CoJIep KaHMs, K ONPENEIECHUIO IJIAHUPYEMBIX PE3YIbTaTOB.

Copnepxanue 0Oy4YeHHUS PACKPBIBAET COJAEpP)KATEIbHBIE JIMHUU, KOTOpHIE
npearatoTes s 00sA3aTeIbHOIO U3YUYEHUS B KaXJ/IOM KJIacCe Ha YPOBHE CPEJTHEro
o01rero oOpazoBaHus.

[Inanupyemble pe3ynabTaThl OCBOCHHUS MPOTPaMMbl MO MATEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMEeTHbIe Pe3yJbTaThl 32 BeCh NEpHUOj OOy4YeHHs Ha ypOBHE
cpenHero  obmiero  oOpa3oBaHusA, a  Takke  MNPEAMETHbIE  JOCTHXKEHUS
oOy4aromierocs 3a Kaxabli roj] o0y4eHus

HOACHUTEJIBHASA 3AIIMCKA

o IlporpamMmMa mo mMaTeMaTHKe Ha ypPOBHE CpEIHEro o0mero odpa3oBaHUs pa3paboTaHa Ha OCHOBE
OI'OC COO ¢ y4éroM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM, TPEABSIBISEMBIX K MaTeMaTHYEeCKOMY
00pa30BaHUIO, W TPAOAHIINN POCCHICKOT0 00pa30BaHUA.

« DenepanpHbiii 3aKk0H OT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccutickoii

denepanuny;

®denepanbHblii 3ak0H «O0 0bpazoBanuu B Poccuiickoi ®enepauuny ot 29.12.2012
N 273-03

O®enepanpublid 3akoH 0T 19.12.2023 Ne 618-®3 «O BHeCEHUM HM3MEHEHHUU B
®denepanbhblii 3aK0H «O06 00pa3zoBanun B Poccuiickoit deneparum

[Tpukaz MunucrepctBa npocsemieHus: Poccuiickoin @enepauun ot 31.05.2021 Ne 286
«O0 yTBepxkaeHUU (eaepaJbHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIApTa
HavYaIbHOTO 00I1Iero oopasoanus» (3apeructpuponan 05.07.2021 Ne 64100)

[Tpuka3z MunucrepctBa npocsemeHus Poccuiickoin @enepamuu Ne 569 ot 18.07.2022
«O BHeceHUU M3MEHEHHH B (eiepalbHbI TOCYAapCTBEHHBIN 00pa30oBaTENbHBIA CTaHIAPT
HavalbHOTO 0011Iero oOpazoanus» (3apeructpuponan 17.08.2022 Ne 69676)

[Ipuka3z MunucrepctBa npocsenieHus: Poccuiickoit @eaepanunn ot 31.05.2021 Ne 287
«O0 yTBepxkIeHuu (HeaeparbHOT0 TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» (3apeructpuponat 05.07.2021 Ne 64101)

[Ipuka3z MunucrepctBa npocsenieHus: Poccuiickoit @eaepaunn Ne 568 ot 18.07.2022
«O BHeceHWU M3MEHEHHH B (eiepaibHbI TOCYAapCTBEHHBIN 00pa30BaTeIbHBINA CTaHIAPT
OCHOBHOTO 00111eT0 00pazoBanus» (3apeructpuponat 17.08.2022 Ne 69675)

[Tpuka3 MunoOpuayku Poccum ot 17 mas 2012 r. Ne 413 «O6 yTBepxkaeHUU
denepaabHOTO TOCYIAPCTBEHHOTO OOPa30BATENBHOIO CTAHIAPTa CPEAHETO OOIIEeTro
obpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480)

ITpuka3 Munucrepcrsa npocseienust Poccuiickoit ®@enepaunn ot 12.08.2022 Ne 732
«O BHeceHHHU W3MEHEHUHl B (penepanbHbBIN TOCyJapCTBEHHBIN 00pa3oBaTeIbHBIN CTAaHAAPT
cpemHero oOmiero o0pa3oBaHusi, YTBEPKACHHBIN NMPUKa3oM MUHUCTEPCTBA 0Opa30BaHUS U
Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan 12.09.2022
Ne 70034)



IIpuka3z MunncrepcrBa npocsemenus Poccuiickon @enepanuum ot 18.05.2023 Ne 371
«O0 yTBep)kIeHNH (PenepanbHOil 00pa30BaTEIbHON MPOrpaMMbl CPETHETO OOIIETO
obOpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228)

[Ipuka3 MunucrepctBa npocsemmenuss PO or 02.08.2022 Ne 653 «OO0 yTBepKIeHUU
(denepanbHOr0 TMeEpeyYHs DSIEKTPOHHBIX O00pa30BaTEIbHBIX PECYpCOB, JOMYHIEHHBIX K
WCIIOJIb30BAHUIO  IIPU  pealu3alyd  UMEIOLUUX  TOCYJapCTBEHHYIO  aKKpPEAUTALUIO
obpazoBarenbHbIx TporpamMm HOO, OO0, COO» (3apeructpupoan 29.08.2022 Ne 69822)

[Ipuka3z Munucrepctsa npocsenienus Poccuiickonn @eaepannu ot 19.03.2024 Ne 171

«O BHECEHNH M3MEHEHUI B HEKOTOpPbIE IPHKa3bl MUHHCTEpCTBA MpOCBeleHUs Poccuiickon
@denepanuu, Kacarouiyecs: QgpeaepanbHbIX 00pa30BATENbHBIX MPOTPAMM HAyaJIbHOIO OOIIEro
oOpa3oBaHHsi, OCHOBHOTO o0OIEero o0pa3oBaHMsI M CpPEIHEr0 OOIIero  00pa3oBaHUS
(3apeructpuponan 11.04.2024 Ne 77830).
[Ipukaz MunucrtepcrBa npocsemenust Poccuiickoit @enepaunn Ne 1028 ot 27.12.2023 «O
BHECEHUH M3MEHEHUN B HEKOTOpble TMpHuKa3bl MuUHHUCTEpCTBAa O00pa3oBaHUS U HAyKH
Poccuiickoit  @enepaunn um  MwunucrtepctBa npocBemeHuss Poccuiickonn  depeparuu,
Kacawomuecs ¢eaepanbHbIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHJIAPTOB OCHOBHOIO
obmiero oOpa3oBaHusi U cpefHero ooOmiero oodpazoBanus» (3apeructpupoBan 02.02.2024 No
77121)

[Ipuka3z MunucrepcrBa npocsenienus Poccuiickoit @enepanuu Ne 62 ot 01.02.2024 «O
BHECEHUHM H3MEHECHMM B HEKOTOpbIE IpUKa3bl MuHHCTEpcTBa mNpocBeleHus Poccuiickon
Denepanuu, kacaronpecs: gpenepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM OCHOBHOI'O M CPEIHETrO
obmrero oopazoBanus» (3apeructpupoBan 29.02.2024 Ne 77380)

[Tpuxa3 Munuctepctba npocseiieHus Poccuiickont @enepamuu Ne 31 ot 22.01.2024 «O
BHECEHWU W3MEHEHUN B HEKOTOpble TMpuKa3bl MuHHCTEPCTBA O0pa30BaHMs U HAYKH
Poccuiickot  ®epepaunun u  MwuHucrepctBa npocBeuieHuss Poccuiickonn  @Penepanuu,
Kacarouecss (QenepaibHbIX TOCYAapCTBEHHBIX 0O0pa30BaTENIbHBIX CTAHAAPTOB HAYaIBHOTO
oO1miero oOpa3zoBaHusl U OCHOBHOTO 001ero oopa3oBanus» (3apeructpupoBan 22.02.2024 Ne
77330)

[Tpuxa3z MunucrepctBa npocsenieHus Poccuiickoir @enepamuu Ne 110 ot 19.02.2024
«O BHECEHMM H3MEHEHUN B HEKOTOpble MpuKa3bl MuUHHUCTEpPCTBA OOpa3oBaHUS W HAYKH
Poccuiickoit  ®epepaurm u  MwuHucrepcrBa npocBemeHuss Poccuiickonn  denepanuu,
Kacarouecss (QenepaibHbIX TOCYAapCTBEHHBIX O0pa30BaTENbHBIX CTAHJAPTOB OCHOBHOTO
obmrero oopazoanus» (3apeructpuponan 22.02.2024 Ne 77331)

[Ipuka3z MunucrepctBa npocsemieHus: Poccuiickoii @eneparuu Ne 119 ot 21.02.2024
«O BHeceHnu n3MeHeHuil B mpuinoxkenus Ne 1 u Ne 2 k npukazy MuHucTepcTBa MpoCBELCHUS
Poccuiickoit ®enepannu ot 21 centsiops 2022 r. N 858 “O06 yrBepxkenuu deaepaibHOro
nepeuHs y4eOHUKOB, JOIMYIIEHHBIX K HCIIOJIb30BAHUIO MPHU peaTnu3allii UMEIOIUX
rOCy/apCTBEHHYIO aKKpeIUTaI0 00pa30BaTEIbHBIX MPOrPaMM HA4YaJIbHOTO OOIIETo,
OCHOBHOTO OOIIIETO, CPEeTHETO OOIIETO 00pa30BaHUs OPTaHU3AIUSIMHU, OCYIIECTBIISIOIIMMHU
00pa30BaTENIbHYIO JESTEIHHOCTh U YCTAHOBIICHHS MIPEIEIHHOTO CPOKA UCTIONB30BAHUS
UCKITIOUEHHBIX yueOHUKOBY (3apeructpuponan 22.03.2024 Ne 77603)

Peanuzamus mporpamMmbl MO MaTeMaTHKE  OOECIEeUHMBAeT  OBJIAJICHUE
KJIIOY€BBIMU KOMIIETEHIUSIMH, COCTABJISIOIINMH OCHOBY JUTS
CaMOpa3BUTHSI U HEMPEPHIBHOTO 00pa3oBaHMs, IIEIOCTHOCTh OOIIEKYJIbTYPHOTIO,
JUYHOCTHOTO Y MO3HABATEIBHOTO Pa3BUTUS JUYHOCTH 00 yUaAIOIINXCS.

B nporpamMmme mno maremMaTWke Y4YT€Hbl HWJAEHM W MoJiokeHus Konuenuuu
pa3BUTHSI MaTeMaTHU4ecKoro oopasoBanus B Poccuiickoit @enepammn. B cooTBeTcTBUN
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C Ha3BaHMEM KOHLEILWH, MAaTeMAaTHYeCcKoe oOpa30BaHUE [OJKHO, B YaCTHOCTH,
MPEJOCTABIATh KaXJIOMY O0O0Yy4alomeMycsi BO3MOXKHOCTh JOCTHUKEHHUS YpPOBHS
MaTeMaTUYeCKUX 3HAaHHUM, HEOOXOIMMOIO MJis JajbHEHIIed YCHelmIHOW >XU3HU B
oOmecTBe. IMEHHO Ha pellleHre 3TOH 3aJauyd HaleJeHa MporpaMma Mo MaTeMaTuKe
06a30BOro YpOBHS.

B snoxy mudpoBoil Tpanchopmaiuu Bcex cep 4YenoBeUEeCKOW eATeIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTU4YeCKOM IMOJTOTOBKU. Y>K€ B IIKOJIE MaTeMaTHUKa CIY>KUT OIMOPHBIM
MPEAMETOM JIJISl U3YUEHUSI CMEKHBIX JTUCIUIUINH, a B )KM3HU TOCJIE IIKOJbBI PealbHOMN
HEOOXOJMMOCTBIO ~ CTAHOBHUTCS  HENpepblBHOE  OOpa3oBaHuE, 4YTO  Tpedyer
MOJIHOLICHHOM 0a30Bo#l  00I11e00pa3oBaTEIbHON MOJATOTOBKH, B TOM YHCJIE U
MaTeMaTU4YeCKO. DTo OOyCIOBIEHO TEM, YTO B HAlIM JHU  PACTET  YHUCIO
CIIEIUATIBHOCTEH, CBSI3aHHBIXC HEMOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMATUKU: U B
chepe SKOHOMHMKH, U B OHU3HECE, U B TEXHOJOTUYECKUX OOJIaCTAX, U JaXKe B
ryMaHuTapHeix cdepax. Takum o0pa3om, Kpyr oOydaromuxcs, [Js KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM MIPEAMETOM, CYIIIECTBEHHO PACIITUPSIETCSI.

[IpakTrueckast MOJIE3HOCTh MaTeMaTUKU OOYCIIOBJIEHA TE€M, UTO €& MPEeAMETOM
SBJISIIOTCS (PyHIaMEHTaIbHbBIE CTPYKTYphI HAIIETO MUpPA: TPOCTPAHCTBEHHBIE (DOPMBI
Y KOJIMYECTBEHHBIC OTHOIIICHUS OT IPOCTEHUIITNX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM
OTBITE, JO JIOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX [IJIi pa3BUTHUA HAyYHBIX W
TEXHOJIOTUYECKUX HJIe. be3 KOHKPETHBIX MAaTeMaTUYECKUX 3HAHHWI 3aTPYyAHEHO
NOHUMAHHUE NPUHIUIIOB YCTPOMCTBA M HCIIOIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIPUATHE M HHTEPIpETaIs pPazHOOOpa3HON COLMAIBHON, 3KOHOMHUYECKOM,
NOJMUTUYECKON HuHpopManuu, Manodp¢deKTuBHA TOBCEIHEBHAs IMpaKTHYecKas
NeATeNbHOCTh. KaXoMy 4YelOBEeKY B CBOEH KU3HM IPUXOJUTCS BBINOJHSITH
JOCTAaTOYHO CJIOKHBIE PACUETHl M COCTABIIATH HECIOXHBIE aNTOPUTMbI, HAXOJIUTh
HY>KHbIE (OpPMYNBl W TPUMEHATh MX, BIAAETh MPAKTUYECKUMH TpUEMaMU
FEOMETPUUYECKUX  U3MEPEHUM W TOCTPOCHUH, YUTATh nHpopMaIuio,
NpPEJCTaBICHHYI0O B BHUJY TaOJWI], JaudarpamMm U rpaduKoB, KUTb B YCIOBHSX
HEONpeAeNEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4allHbIX COOBITUH.

OnHOBpeMEHHO ¢ pacmmpeHueM cdep TPUMEHEHHS MaTeMaTHKd B
COBPEMEHHOM 00I11ecTBe BCE 0oJiee BaXXKHBIM CTAaHOBUTCS MAaTEMaTHUYECKUM CTUITh
MBIIUICHUS, TPOSIBIISIIONIMIICS B ONpenesIEHHbIX YMCTBEHHBIX HaBblKax. B mpouecce
M3YUYEHUsS] MaTeMaTUKH B apceHall NPUEMOB MU METOJOB MBIIUICHHUS 4YEIOBEKa
€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCA WHIYKIUSA € JCAYKIUsA, 0000IIeHuEe u
KOHKpETH3allusi, aHalu3 W CHUHTE3, Kilaccupukamuss W  cHcTeMaTu3alus,
aOctparupoBanue u a”ajgorus. OOBEKTHI MaTEeMATHYECKHX YMO3AKIIOUCHHH,
MpaBUjla UX KOHCTPYMPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHHUIA,
CrocOOCTBYIOT BbIpaOOTKE yMmeHUus: popMyaupoBaTh, OOOCHOBBIBATh U JIOKA3bIBAThH
CY)XJIeHHMsl, TE€M CaMblM pa3BUBAIOT JIOTMYECKOE MblIlJIeHHe. MareMartuke
MPUHAJICKUT BeAyllas poyib B (POPMHUPOBAHUM AITOPUTMUYECKOW KOMIIOHEHTHI
MBIIUICHUS! W BOCIHUTAHUU YMEHHMM  JI€MCTBOBATH MO 3aJaHHBIM aJrOpUTMaM,

COBEpILICHCTBOBaTh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mponecce pemieHus
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3a/lay — OCHOBHOW Y4YEOHOMW N1€ATEbHOCTH Ha YPOKAaX MAaTeMaTHKU — Pa3BUBAIOTCS
TBOpUYECKasl U MPUKIIAIHAS CTOPOHBI MBIIIJICHUS.

OO0yueHue MaTeMaTuKe JaET BO3MOXKHOCTh pPa3BUBATh Y O0yYaIOMIMXCS TOUHYIO,
palMOHANIbHYIO U MH(OPMATUBHYIO peub, yMEHHE OTOMpaTh Haubojee MOAXOAAIINe
A3BIKOBBIEC, CUMBOJIMYECKHE, Tpa)UuecKue CpencTBa AJIA BBIPAXKEHUS CYXACHUN U
HarJIAIHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIAETCS  O0Ilee 3HAKOMCTBO C METOAAaMH TO3HAHUS  JCHCTBUTENBHOCTH,
MPEACTaBICHUE O MpEAMETe W METOJe MAaTeMaTHKH, €ro OTJIWYUS OT METOJO0B
€CTECTBEHHBIX M F'YMAaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHs MAaTeMAaTUKHU
JUISL pelIeHUs HAy4YHbIX M TMPUKIAIHBIX 3a1ad. TakuMm o0pa3oM, MaTeMaTU4YecKOe
o0pa3oBaHHE BHOCUTCBOM BKJIaJ B (pOpMHUpPOBaHUE OOIIEH KyIbTYphI YEIOBEKA.

N3yuyenue maTteMaTHKH CIIOCOOCTBYET ACTETUUYECKOMY BOCIIMTAHUIO YEIOBEKa,
NOHMMAHHUIO KPacOThl M M3AIIECTBA MAaTEMAaTHYECKHX PACCY>KIEHUH, BOCHPUSITHIO
reOMETPUYECKUX POpPM, YCBOCHHIO UIEU CUMMETPHH.

[IpuopureTHpiMu nensiMu 00yueHust matematuke B 10—11 knaccax Ha 6a3oBOM
YPOBHE SIBJISTFOTCS

dbopMupoBaHue IMEHTPATBHBIX MAaTEMATHYECKUX MOHATUN (YUCIIO, BEIMYMHA,
reoMeTrpuieckas (urypa, nepeMeHHasi, BEpOATHOCTh, (PYHKIIKA), 00ECIeUNBAIOIINX
IPEEeMCTBEHHOCTh M TEPCHEKTUBHOCTh  MaTEMaTHYECKOTOo  0Opa3oBaHUs
oOydJarommxcs;

MOJIBeICHHE OO0YyYalouIuxcsi Ha JOCTYITHOM [IJIi HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MAaTE€MAaTUKH W OKPY>KAlOLIEr0 MHUpPA, MOHMMAHUE MaTEMaTUKU Kak
Y4acTH OOIIeH KyJIbTyphl YEJIOBEUECTBA;

pPa3BUTHE WHTEIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaroImuXxcs,
NO3HABATEJIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUCHUIO MATEMATHUKU;

dbopmupoBanue (QYHKIIMOHATBLHONM MaTEMAaTHYECKONM TPaMOTHOCTH: YMEHHS
pacro3HaBaTb MaTE€MaTHYECKHE aCIEKThI B peaIbHbIX AKU3HEHHBIX
CUTYaIUSIXH MPU U3YUCHUH JAPYTUX YICOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEHN
M 3aKOHOMEpHOCTEW, (HOpPMyTUpOBaTh HMX HA SI3bIKE MATEMATHKH M CO3/1aBaTh
MaTeMaTU4eCKUEe MOJENH, NPUMEHATh OCBOCHHBIM MaTEMaTUYECKUH ammapar
IUISL pEUIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPHPETUPOBATh U OLIEHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMH JIMHMSIMH ~ cojaepkanus  martemarmkd B 10-11  kmaccax

SIBJISIFOTCSL:

«Ywucna u BeIYHCICHUS», «Anrebpa» («Anredpandeckrue BRIPAKECHHSY, «Y paBHCHUS
U HepaBeHCTBa»), «Hauwama  marematmueckoro  anammza», «['eomeTpusi»
(«'eomerpuueckue ¢Gurypsl UM HUX CBOUMCTBa», «M3MepeHHEe TreoMEeTpUYECKUX
BEIMYUHY»), «BepodaTHocTh u craTucTHKa». JlaHHBIE JUMHUM  Pa3BUBAIOTCA
napajuielibHO, KaxJas B COOTBETCTBUM C COOCTBEHHOH JIOTMKOW, OJIHAKO HE
HE3aBUCHUMO OJIHA OT APYrOd, a B TECHOM KOHTakT€ M B3aumoacucTBuu. Kpome



ATOr0, WX OOBEJUHSAET JIOTMYECKas COCTABSIONIAs, TPAJUIMOHHO MPUCYIAs
MaTeMaTUKe M MPOHU3BIBAIONIAs BCE MATEMATHUYECKUE KYPChl M COJIEpIKATEIbHbIE
munud. ChopmynupoBannoe B ®I'OC COO TpebOoBaHUE «BIAJCHUE METOJAMU
JI0OKa3aTeNbCTB,  QJIrOPUTMaMU  pEIICHUs  3ajad, yMeHue (OopMyJIHpOBATH
OTPENICNICHNs, aKCUOMBI M TEOpPEMbl, MPUMEHSTh HX, MPOBOAUTH JIOKa3aTeJIbHBIC
paccyXJIeHusi B XOJi¢ pelIeHus 3ajauy» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
dbopMupoBaHUE JIOTUYECKUX YMEHUU pachpeensercs o BCEM rojam
o0y4eHHUs Ha YPOBHE CpeiHero oO1iero oopa3oBaHusl.

B coorBerctBUm ¢ PI'OC COO maremaTuka SBISIETCS 00sS3aTEIbLHBIM

npeaMETOM Ha JaHHOM YpoBHe oOpaszoBanus. I[IporpamMmmoili mo MareMmaTHKe
npeaycMaTpUBaAETCs U3yueHue ydeOHoro mpeamera «MaTtemaTuka» B paMKax TpEX
y4eOHBIX KYpPCOB:
«Anrebpa ¥ Hauvajga MaTEMaTHYECKOTO aHanuzay, «l'eoMmerpus», «BeposTHOCTb U
cTaTucTrkay. ®opMHUpPOBAHHE JTOTUUECKUX YMEHUN OCYIIECTBISCTCS HA MPOTIKEHUU
BCEX JIET 0OyUCHHS Ha YPOBHE CpeJHEro o0Iero oopa3oBaHusi, a JIEMEHTHI JIOTUKH
BKJIFOYAIOTCS B COJICP)KaHKME BCEX HA3BAHHBIX BBINIEC YUSOHBIX KYPCOB.

OO6miee yMcIO0 YacoB, PEKOMEHJIOBAHHBIX Il M3yueHHs MaremaTuku — 340
yacoB: B 10 kmacce — 170 gacos (5 uacoB B Henmeno), B 11 kimacce — 170 uacos
(5 gacoBB HenEmIO).

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMOBI
11O MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIHIEI'O OBPA3OBAHUA

N3yyenue MareMaTukd Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
HAIPaBJIICHO Ha JOCTIKEHHE OOYyYalOIIUMHCS JMYHOCTHBIX, METAlpEeJAMETHBIX U
IPEIMETHBIX 00Pa30BATENbHBIX PE3yJIbTATOB OCBOCHHS yU€OHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesymprare wu3yueHHMs MaTeMaTHUKd Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusa y oOyuaromierocs OyayT cQOpMUpOBaHBI CICAYIONIME JMYHOCTHBIC
pe3yJIbTaThI:

1) rpa:kaaHCKOro BOCIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3ZUIIMU OOYYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4J€HA POCCUHCKOr0 OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3NMMYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
rpaXKIaHCKOTO00IIeCTBa (BIOOPHI, OMPOCH! U APYTOe), YMEHHE B3aUMOICHCTBOBATH C
COIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) MaTPHOTHYECKOI 0 BOCTIMTAHUSI:
chopMUPOBAaHHOCTH POCCUNCKOM TpaXkIaHCKOH WJICHTUYHOCTH,
YBaXXCHUS K IPOLUIOMY M HACTOSIIEMY POCCHHUCKOW MaTeMaTUKH, IE€HHOCTHOE
OTHOIICHUWE K  JOCTHIKCHUSM  POCCHMCKMX MATEMAaTUKOB W  POCCHUCKOHN
MaTEMaTUYE€CKOM IIKOJbI, HCIOJIb30BAHUE ATHUX JIOCTHKEHUU B JPYrUX HayKax,
8



TEXHOJIOTHUSX, chepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME IYXOBHBIX IIEHHOCTEH pPOCCHUUCKOrO0 Hapoja, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ATHUYECKOTO IOBEIEHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKEHUM HAyKU U JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYYILIETrO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

ACTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OCTETHKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHMIA, paccyKIeHui,
BOCIIPHUMYHMBOCTHK MAaTEMAaTHYECKUM aCIEKTaM Pa3IUYHbIX BHIOB HCKYCCTBA;

5) ¢pu3nyecKoro BOCIUTAHNS

c(OPMHPOBAHHOCTH YMEHHUS IPUMEHITh MaTeMaTHYeCKHe 3HAHUS B HHTEpPECax
37I0POBOTO M 0E30MacHOro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
30pOBBI0 (30POBOE TMHMTaHHE, COANTAHCHPOBAHHBIA PEKUM 3aHATHHA W OTHBIXA,
peryiasipHast (¢u3nuUecKkas aKTUBHOCTH), (H3HUYECKOE COBEPIIEHCTBOBAHUE IIPU
3aHATHSX CIIOPTUBHO-030POBUTENLHOM IS TEIBHOCTHIO;

6) TPYA0BOr0 BOCTIMTAHMS:
TOTOBHOCTbH K TPY/Y, OCO3HAHUE [IEHHOCTH TPYAOJIIO0HS, HHTEPEC K Pa3THUHBIM
cdepam mpohecCHOHATBHON JIESITEIBHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW H €€

OPWIOKEHUSIMU,  yMEHUE  COBEpIIaTh OCO3HAHHBIK  BBIOOp  Oymymen
npodeccun U peaiu30BbIBATH COOCTBEHHBIE >KM3HEHHBIE TIUIAHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MAaTeMaTHMYeCKOMY OOpa3oBaHHUIO W  CaMOOOpa30BaHUIO Ha
OPOTSHKEHUM BCEM JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUICHUU
NPaKTUYECKUX 3a]]a4 MaTEMAaTHYECKON HAIPABICHHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KYyJbTYphbl, IOHUMAaHWUE  BIUSHUS
COIIMAJIBHO- SKOHOMUYECKHUX IPOIECCOB HA COCTOSAHUE MPUPOJHON M COUMAIBHOMU
Cpeabl, OCO3HAHUETIIO0AIBHOTO XapaKTepa YKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS Ha
MPUMEHEHHE MaTeMaTUUYECKUX 3HAHUM JJIs1 PEUICHMS 3a/a4 B 00JaCTU OKPY KaroIIeu
Cpelibl, IUJIAHUPOBAHUE TMOCTYIKOB W OIEHKA HX BO3MOKHBIX MOCJIEICTBAMN I
OKPY’KAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKU, TIOHUMAaHUE MAaTeMaTUYECKOU
HAyKU Kak cepbl YEIOBEUECKON ACATEIHLHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH
Ui pa3BUTUS UMBWIM3ALWAM, OBJIAJICHUE  S3BIKOM MAaTeMaTUKU "
MAaTEMAaTHYECKOW KYJIbTYpOM KaK CPEACTBOM  NO3HAHWS  MHpPA, TOTOBHOCTH
OCYILIECTBIIATh MPOEKTHYO U UCCJIEA0BATEIBCKYIO AESATEIbHOCTh UHANBUAYAIBHO
Y B rpymIIe.



METANPEAMETHBIE PE3YJIBTATbBI

B pesynbpTaTe OCBOGHHS MpOTpaMMBI MO MATEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1rero obpazoBanus y oOydaromierocst OyayT cGOpMHUpPOBaHBI MeETalpeaMETHBIC
PE3YNIBTATHI, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATLHBIMU TT03HABATCIbHBIMHU
JCHCTBUSIMU, YHHBEPCAITBHBIMU KOMMYHUKATHBHBIMH JEHCTBUSIMHU u
YHUBEPCAIBHBIMU PETYISITABHBIMU JCHCTBUSMU.

IMo3HaBaTeIbHbIe YHUBEPCAJIbHbIE YUeOHbIE JeiCTBHUS
ba3oBble JJoruyeckue 1eMicTBHMA:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKA MaTEeMaTUUYECKUX
00BEKTOB, TTOHSATUN, OTHOIICHUN MEXY MOHATUSAMH, (OPMYJIUPOBATH ONpPECICHUS
MOHSTUM, YCTAHABJIMBATH CYIIECTBEHHBIH TMPU3HAK KiaccU(pUKAIUKU, OCHOBAHUS
JU1s1 0000IIIEHNS M CPaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAIN3A;

BOCIIPUHUMATH, bopMyIUpOBaTH U npeoOpa3oBbIBAThH CYXICHUS:
YTBEPAUTEIbHBICH OTPUIATEIbHbIE, EIUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBLISIBIATH MaTeMaTUYEeCKUE 3aKOHOMEPHOCTH, B3aNMMOCBSI3HU u
MPOTUBOPEUHUS B dakTax, JIAHHBIX, HAOJIIOIEHUIX 5 YTBEPXKACHUAX,
npejjaraTb  KpUTEPUHUJIS BBISIBICHUS 3aKOHOMEPHOCTE U MPOTUBOPEUUI;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHU M, YMO3aKIIFOUCHUH 10 aHAJIOTU U,

IPOBOJIUTH CaMOCTOSITEIPHO JIOKA3aTeIhCTBA MATEMATHUECKUX YTBEPIKIACHHIA
(psiMbIe W OT MPOTHUBHOTO), BBHICTPAaWBaTh apryMEHTAIUIO, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHHS M BHIBOJIBI;

BBHIOMpATh CIOCOO pemnieHus ydeOHOM 3amaud  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BHIONPAaTh HAHOOIIEE MOAXOSAIINN C y4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBate/bCKue 1eHCTBUA .
WCMOJIb30BAaTh  BOIPOCHI KAaK HMCCJIENOBATEIbCKHUN HHCTPYMEHT
NO3HaHMSA,(DOPMYIMPOBATE BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUHE,
mpo0JieMy, yCTaHaBIMBATHUCKOMOE U IaHHOE, POPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHUE; IPOBOIUTH CaMOCTOSTEIbHO
CIUTAHUPOBAHHBIN AKCIIEPUMEHT, HCCIEIOBaHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHMS, IpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00hEKTaMHU, SIBIICHUSIMH, ITPOIIECCAMU;
CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO PE3yjbTaTaMm
MPOBEIEHHOTO  HAOJIIOJICHHUS, HCCIeI0BaHUs, OIICHUBATh  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 00OOIICHMIA;
MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOIECCa, a TAaKXKE BBIJABUIaTh
MPEANOJI0KEHHS O €r0 PA3BUTUH B HOBBIX YCIOBHUSIX.

Pabora c nunpopmanmueii:
BBISIBIIATH JePUIUTHI UHPOpMAIUKU, JTaHHBIX, HEOOXOJMMBIX /Jis OTBETa Ha
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BOIIPOCH /ISl PELLICHUS 3a/1a4H;

BbIOMpaTh MH(GOPMAIMIO M3 HCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MIPE/ICTaBIICHUS;

CTPYKTYpPUpPOBaTh HMH(OpPMALIMIO, MPEACTaBIATh €€ B pazIuyHbIX (opmax,
WUTIOCTPUPOBATh Ipadruecky;

OLICHMBATh HaAEKHOCTh MH(OPMAIIMHU TIO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTUBHBIE YHUBEpPCAJbHbIE YUyeOHbIE JeCTBUSA:

BOCHpUHMMATh U (OPMYJIMPOBATH  CYXKIEHUS B  COOTBETCTBUU  C
YCIOBUSIMHU U LEISIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY
3peHus] B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHHUS
3aJ1ayu, KOMMEHTUPOBAThH MMOJIYUYEHHBIN pPe3yJIbTaT;

B XO0Jle OOCYXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBl,
npo0OJIeMbl, perraeMoi 3aJ1a4m, BEICKA3bIBaTh UJIEH, HAIICJICHHbIE HAa MMOMCK pelIeHus,
COMOCTAaBJSITh CBOM CYXKACHHUS C CYXIEHUSMU JIPYTUX YYaCTHUKOB JIMAJora,
OOHapy>XMBaThb pa3IM4YM€ M CXOJCTBO TMO3MUIMHA, B KOPPEKTHOU (dopme
(dbopMynHpoBaTh pa3HOIIachs, CBOU BO3PAKEHNUS;

IPECTaBIIATh PE3YyJIbTaThl PELICHMs 3a/adyd, SKCIEPUMEHTa, HCCIEeIO0BaHu,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
IpEe3eHTAluU U 0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHble YHHBepPCaJbHbIe y4eOHbIE IeiiCTBUSA
Camoopranusanus:

COCTaBIISITh IUIAH, aJTOPUTM PEIICHHS 3aJa4yH, BBIOMPATh CIOCOO PEIICHHS C
y4€TOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4éTOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJJICKT:

BJIQ/ICTh HaBBIKAMU TIO3HABATEIHHON peIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIHUTENbHBIX MPOLECCOB, HMX PE3YyJIbTAaTOB, BIAJIETh CHOCOOAMHU
CaMOIIPOBEPKH, CaAMOKOHTpPOJISI MPOLIECCa U PE3yJibTaTa PELICHUS MaTeMaTUYECKOU
3a7a4u;

IPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELICHUM 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJICHHBIX OMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJbTaTa LIEIU U YCIOBUSIM, OOBSICHATH NMPUYMUHBI
JOCTH)KEHUSI WIM HEJOCTHXKEHUS! pPe3yJbTaTOB MESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTHOIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHaAs 1eITEJIbHOCTD:

IIOHMUMaTh M MCIOJb30BATh IPEUMYIIECTBA KOMAaHAHOW WU WHIAWBUAYaJTbHOU
paboTHINPU pelIeHUU yueOHbIX 3a]ja4, MPUHUMATh 1I€JIb COBMECTHOM JI€SITENIbHOCTH,
IJIAHUPOBATh OPTraHU3AIMI0O COBMECTHOM paboThl, pachnpenessiTb BHUABI padoT,
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JIOTOBApUBAThCS, OOCYX JaTh MPOIECC M pe3yiabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4yacTBOBaTb B  TIpynmoBbeIX ¢dopmax  paboTel  (0OCyxkaeHus, OOMeH
MHCHUM,

«MO3TOBBIC IITYPMbI» U WUHBIE), BBITIOJHITH CBOIO YacTh PabOTHl U KOOPAUHUPOBATH
CBOM ICUCTBHUS C APYTUMHU YWIEHAMU KOMAaHJbI, OLIEHUBATh KA4€CTBO CBOErO BKJIAJA B
o0t MIPOAYKT o KPUTEPHUSIM, chopMyIUPOBAHHBIM YYaCTHUKAMH
B3aHUMOJICHCTBUA.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yJbTaThl OCBOCHMS MPOTrpaMMbl MO MaTeMaTUKE Ha 0a30BOM
YpOBHE Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHWs MPEACTaBICHbI IO TojaM
0o0y4eHUs B paMKax OTIEIbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOUIMX pasjeiax
IPOrpaMMBITIO MaTeMaTHKE.
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPAN HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIITMCKA

Y4eOHbI Kypc «AnreOpa W Hadalla MAaTEeMaTHUYECKOTO aHallh3ay SBISCTCS
OJIHUM W3 HaumboJyiee 3HAUYMMBIX B TMPOrpaMMe CpeIHero oOIero oo0pa3zoBaHuUs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeUMBaET HHCTPYMEHTAJIbHYIO 0azy s
M3YYCHHUS BCEX €CTECTBCHHO-HAyYHBIX KypcoB, a C  JAPYrod  CTOpPOHBI,
GopMupyeT  JOTHYECKOE U aOCTPAaKTHOE MBIIUICHHE OOYy4YaloNIMXCs Ha YpPOBHE,
HEOOXOJMMOM JIJII OCBOCHHUS Y4YEOHBIX KypCOB HH(POPMATHKH, OOIIECCTBO3HAHWSI,
UCTOpPHH, CJIOBECHOCTH. B pamkax ydeOHOro Kypca «Anrebpa W Hadvana
MaTeMaTUYECKOTO aHaIM3a» OOYyYaloIIHecs OBIAEBAIOT YHUBEPCAIBHBIM S3BIKOM
COBPEMCHHOW HayKH, KOTOpas (HOpPMYTUPYET CBOM JOCTIKEHUS B MaTEMaTHYCCKOMN

dbopwme.
Y4eOHbii Kypc aiareOpbl M HadaJl MaTeMaTHYECKOTO aHalln3a 3aKia/lbIBacT
OCHOBYJUISI  YCIICIITHOI'O  OBJIQJICHUS 3aKOHAMHU (PU3HKH, XHMHH,
OMOJIOTHH, TOHUMAHUSIOCHOBHBIX TCHJICHIIUHA SKOHOMUKH u
OOIIIECTBEHHON  JKHU3HH, TI03BOJISICTOPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX ~ TEXHOJIOTHSAX, YBEPCHHO

HCIIOJIBb30BaTb HX B HOBCGHH@BHOﬁ Xu3Hu. B Toxe BpCMs  OBJIAACHUC
a6CTpaKTHI>IMI/I U JIOTUYCCKHU CTPOrMMHU MATCMATHYCCKUMH  KOHCTPYKIOUAMU

pa3BHBAaCTyMCHUE HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH
UCTUHHOCTb YTBEPKJACHUS, HCTIOJIb30BaTh 0000IIIeHNE 5
KOHKPETH3AIIHIO, a0CTparupoBaHWe W  aHAJOTHUIO, dbopmupyer

KpeaTHBHOE M KPUTHUYECKOE MBINUICHHE. B Xome wu3ydeHus anreOpsl W Hadvall
MaTEeMaTHYEeCKOTO aHaJlh3a Ha YPOBHE CPEHEro o0Iero o0pa3oBaHus 00ydJaroIIruecs
MOJy4alOT HOBBIM ONBIT PEHMICHUS TPUKIAJAHBIX 33ad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSIMATEMATHUECKUX MOJICJIE  peajbHBIX CHUTyalldid W WHTEPIpETaluu
MOJIYYCHHBIX  PEIICHHWH,  3HAKOMSTCS  C  NpPUMEpaMHd  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B TMpPUPOJE, HAyKE MW B HCKYCCTBE, C BBIJAIONIUMUCS
MaTeMaTUYECKUMU OTKPBITUSMU M UX aBTOpPAMH. YUeOHBIM Kypc anreOpbl M Haval
MaTeMaTUYECKOTO aHanu3a  o0jamaer  3HAYUTENBHBIM  BOCIUTATEIBHBIM
MOTCHIIMAJIOM,  KOTOPBIM  peanu3yeTcsl Kak  depe3 Y4YeOHbIH  MaTepua,
CIOCOOCTBYIONNH  (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK W UYepe3
cnemupuKky  yueOHOM  JeATeThbHOCTH,  TPEOYIomel  CaMOCTOSITENIBHOCTH,
aKKypaTHOCTH, MPOJIOKUTEIIFHON KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTHU
3a MOJTy9CHHBIN Pe3yIbTaT.

B ocHoBe Meronuku oOydeHHs anreOpe ¥ HadajaM MaTeMaTHYeCKOTO aHaIn3a
JISKUT JIEATCTLHOCTHBINA MMPUHITUTT 00YUCHUSI.

B cTrpykrype mnporpamMmbel To anreOpe W HadajiaMm aHaiu3a BBIICISIOTCS
CIIEYIONINE COJIePKATEIBHO-METOIMUECKIEe JIMHUN: «Yucaa ©  BBIYUCIICHUSY,
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«DyHKIUM U TpaQuKmy, «YpaBHEHUsT U HEPaBEHCTBaY, «Haygana
MaTeMaTUYECKOTO aHaJIU3a,

«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEPKATETbHO-METOJUYECKUE JIMHUM
M3Yy4yaloTCsl Ha MPOTSHKEHUU JIBYX JIeT OOy4YeHHMsS Ha YPOBHE CpPEAHEro OOIIero
o0pa30oBaHusA, €CTECTBEHHO JOIOJIHSAS JpYyr JApyra M TOCTENEHHO HAChIIAsCh
HOBBIMU TE€MaMH M pasjeiiamu. J{aHHbBIA yuyeOHBIH Kypc SIBJSICTCS MHTETPATHUBHBIM,
MIOCKOJIbKY OOBequHSIET B cebe colepKaHhMe HECKOIbKUX MaTeMaTHYECKHUX
TUCLUIUIMH: anredpa, TPUTOHOMETPHS, MaTEMAaTUYECKUI aHaJIU3, TEOPUS MHOXKECTB
u apyrue. [lo mepe Toro kak oOydaroniuecs OBJaJeBalOT BCE Oojiee MIUPOKUM
MaTEMaTUYECKUM  amnmapatoM, Yy HHUX [OCJE€AO0BaTeNbHO  (QopMUpYyeTCs U
COBEpILIEHCTBYETCS yMEHHE CTPOUTh MATEeMAaTHYECKYl0 MOJEb peanbHOU
CUTyallud, TNPUMEHATHb 3HAHUS, TMOJIyYEHHbIEB yUeOHOM Kypce «AnreOpa u Hayana
MaTEMaTUYECKOT0 aHaliu3ay, I PEHICHHs CaMOCTOSITENbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYEeCKOM 3a7jaui, a 3aTEeMUHTEPIPETUPOBATH TIOJYUYEHHbBIN pPe3yJibTar.

CopepxarenpbHo-MeToANYECKass JUHUS «Yucna M BBIYMCICHUS» 3aBEpIIAET
(dbopMHUpOBaHUE HABBIKOB HCIIOIB30BAHUSA JIEUCTBUTENBHBIX YHCEN, KOTOpPOE ObLIO
HA4YaToO Ha ypOBHE OCHOBHOTO 001iero oopasosanus. Ha ypoBHe cpemnero oOuiero
oOpa3zoBaHus  0coboe  BHUMaHuEe  yzAensercs  (HOPMHUPOBAHUIO  TPOYHBIX
BBIUHCITUTEIHHBIX HABBIKOB, BKJIIOYAIOIIUX B CE0sl MCIOJIB30BAHKUE PA3IMYHBIX (HOpM
3alMCH JIEUCTBUTENLHOTO YHCIIa, YMEHUE PAIlMOHAIBHO BBIMOJIHATH ICHCTBUS C
HUMHU, JIeJaTh MPUKUIKY, OLEHWBATh pe3ysibTaT. OOydaromuecs Moiy4aroT HaBBIKU
npUOTMKEHHBIX BBIYUCICHUN, BBITIOJHEHUS JEHCTBUN C YMCIaMU, 3allMCAaHHBIMU B
CTaHAapTHOW (¢dopMe, HCIONB30BAHUS MaTeMaTHUYEeCKUX KOHCTAHT, OLICHUBAHUS
YHCIJIOBBIX BBIPAKECHUM.

ConepxarenpHas JUHUS «YpaBHeHUA u HEPABEHCTBAY
peanu3yeTrcsi Ha MPOTSHKEHHUM BCEro OOY4YeHHs Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TOCKOJBKY B K&KJOM pazfielie MporpaMMbl MPEAYCMOTPEHO pelIeHUe
COOTBETCTBYIOIIMX 3amad. (OOydyarouiuecs OBJIAJIEBAIOT PA3TUYHBIMU METOJAMHU
penieHus LENbIX, palOHAIbHBIX, UppalOHATIbHBIX, MOKa3aTeNbHbIX,
JOrapuPMHUUYECKUX ¥ TPUTOHOMETPUYECKUX YpPABHEHWH, HEPABEHCTB W HMX CHCTEM.
[TonmyueHHble yMEHHS HCHOJB3YIOTCS TPH MCCIENOBaHUM (PYHKIUNA C TOMOIIBIO
MIPOU3BOIHOM, PEIICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXOKJIECHUE HAuOONIbIINX U
HAaWMEHBIIUX 3HaueHUU QyHKIuU. JlaHHas cojepskaTeabHas TUHUS BKIIOYAET B ceOs
Takke GOPMUPOBAHUE YMEHUH BBIIOITHATH Pacy€Thl O hopMyiaM, mpeoOpa3oBaHUS
LEJbIX, PalMOHAIBHBIX, UPPALMOHATIBHBIX MU TPUTOHOMETPUYECKUX BBIPAKEHUN, a
TAaK)K€ BBIPAXKEHUM, COAEpKalllUX cTeneHu M Jorapudmel. briarogapss uzyueHuro
anredpanvecKoro MaTepraia NpOMCXOIUT JaJbHENHIIEe Pa3BUTHE aIrOPUTMUYECKOrO
1 a0CTPaKTHOTO MBINUICHHUS] O0yYaronmxcs, (pOpMUPYIOTCS HABBIKH JICTyKTUBHBIX
paccykaeHui, paboThl ¢ CHMBOJIbHBIMU (hOpMaMu, IPEACTABICHNS 3aKOHOMEPHOCTEN
1 3aBUCHUMOCTEH B BUJIE PABEHCTB U HepaBeHCTB. AnreOpa npemyaraet3deKTuBHbIC
MHCTPYMEHTHI JJI PELICHUs] MPAKTUUYECKUX U €CTECTBEHHO-HAYYHbBIX 3a]1a4, HAIJISTHO
JE€MOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

14



CopepxarenbHo-MeToandeckass JuUHUS «DyHKUMHM U Tpa@uKW»  TECHO
NEeperieTaeTcss C JIPYrUMU JIMHUAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJE 3aAa€T MOCIENOBATEIBHOCTh M3y4YeHUS MaTepuana. V3ydeHue CTElneHHOM,
MOKAa3aTeJbHOM, JOrapu(pMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMI, X CBOMCTB U
rpauKoB, HUCHOJIb30BaHUE (DYHKIMI il pelleHdus 3aJad U3 JPYrux ydeOHBIX
MIPEAMETOB U PEANBHOM KU3HU TECHO CBS3aHO KaK C MAaTeMAaTHYECKUM aHAJIU30M,
TaK U C PEIICeHHEM YypaBHEHWW U HepaBeHCTB. [Ipu 3ToM OoJblIO€ BHUMaHUE
ynensiercss (GOpMUPOBAHUIO YMEHHS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY
pPa3TUYHBIMU BEJIMYMHAMM, UCCIENIOBAaTh MOJyYEHHblE (YHKIMH, CTPOUTH HX
rpaduku. Marepuan cojnepkarebHOM JUHUM HalEJIeH Ha pPa3BUTHE YMEHUH H
HABBIKOB, MO3BOJISIONIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B Pa3IM4YHON
dbopme: aHATUTUYECKOH, Tpaduyeckoi U clioBecHOU. Ero m3yuenue crnocoOCTByeT
Pa3BUTHIO AJNTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIeHHIO U
KOHKPETHU3alllM, UCTI0JIb30BaHMIO aHajoruil. ConepxarenbHas JVHUSA

«Hayama ~ MareMaTM4ecKoro aHalin3a»  IO3BOJISIET CYILIECTBEHHO
pacHIMpUTh KpPyr KaK MaTeMaTHYeCKHX, TaK M MPHUKIAJAHBIX 3a/1ad, JTOCTYITHBIX
oOydJaromumMcsi, y KOTOPBIX IMOSBISETCA BO3MOXHOCTh HCCIIEIOBAaTh M CTPOUTH
rpaguku  QyHKIUH, OMpenensiTb WX HauOOJbIINE W HAUMEHbIINE 3HAYEHUS,
BBIUUCTATh IUIOMAA  ¢uryp u  0OBEMBI Tell, HaXOJIUTh CKOPOCTH
U yckopeHwus nponeccoB. CoaeprkarenbHasl JTUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
NOCTPOEHUSI MAaTeMaTHYECKHMX MOJEIEH peaJbHBIX CUTyalHUld, HaXOXKICHUS
HAaWJIy4llEro PElICHHSB MPUKIANHBIX, B TOM qucie COLIMAJIBHO-
SKOHOMHYECKUX, 337a4aX.  3HAKOMCTBO C OCHOBaMH MaTE€MAaTHYECKOTO
aHanu3a  CIOCOOCTBYET Pa3BUTHIO  a0CTPaKTHOTO0,(hOPMAIbLHO-IOTHYECKOTO U

KpEaTUBHOTO MBIIIIEHUS, GOPMUPOBAHUIO  YMEHUH pacro3HaBaTh
IPOSIBIICHUSI 3aKOHOB MaT€MaTUKH B HAayKe, TEXHUKE U HUCKYCCTBE.

OOyuaroiuecs: y3HaIOT O BBIIAIOIIUXCS Pe3yIbTaTax, MOJTYYECHHBIX B X0JI€ Pa3BUTHUSA
MaTE€MAaTHKU KaK HayKH, U UX aBTOpax.

ConepxaTtenbHo-MeTOAMYECKass JHHUS «MHOXKECTBa W JIOTUKa» B OCHOBHOM
IIOCBSLIEHA  JJIEMEHTaM  TEOPHUM  MHOXKECTB.  [€0pEeTHKO-MHOKECTBEHHBIE
IIPEICTABIICHNS IIPOHU3BIBAIOT BECh KYypC IIKOJBHOM MAaT€MAaTHKU W IPEAJIararor
Haubosiee yHUBEPCaIbHBIA S3bIK, OOBEIMHSIOUINI BCE pa3fesbl MaTeMaTHKH U €€
IIPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE AMCLMIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO JaThb BO3MOKHOCTh OOy4YaroleMycsl MOHUMAaTh TEOPETUKO-
MHO>XECTBEHHBIM SA3BIK COBPEMEHHOM MaTEeMaTUKM M HCIOJIb30BaTh €ro s
BBIPAJKEHUSI CBOMX MBICIIEH.

B yueOHoM Kkypce «AnreOpa W Hayala MaTeMaTHYECKOrO aHaU3a»
IPUCYTCTBYIOT TAaKX€ OCHOBBI MaTEMaTHYECKOrO MOJEIMPOBAHUSA, KOTOpbIE
IIPU3BaHbl C(HOPMUPOBATH HABBIKM IIOCTPOCHHUS MOJENEH pealbHbIX CHUTYalWH,
UCCJENIOBAHNUS AITHX MOJEJNIEH C MOMOIIBIO amnmnapaTta aareopsl 1 MaTeMaTUYECKOTO
aHalM3a M MHTEPHPETALHUM IOJYYEHHBIX pe3yJabTaToB. Takue 3aJaHusl BIUIETEHBI B
KKl M3 pa3fesioB NpOorpaMMbl, MOCKOJIbKY BECh MaTepuall y4eOHOro Kypca
IIMPOKO HCHOJB3YeTCs JUISl PElIeHUs NMPUKIAIHBIX 3a1ad. [lpu pemennn peanbHbIX
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MPaKTUYECKUX 3a7ady oOydyarouiMecss pa3BUBAIOT HaOMIOATEIbHOCTb, YMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTUI0, 0000IIATh
U KOHKpETH3UpOoBaTh mpobnemy. JledarenbHocTh 1O (HOPMUPOBAHUIO HABBIKOB
pelieHns MNPUKIAIHBIX 3a7ad OpraHU3yeTcsl B MPOLECCE H3YYEHHs] BCEX TEM
yueOHOro Kypca «Anredpa v Hayajga MaTEMaTUYECKOTO aHATHM3ay.

OO0miee 4ucIO0 4YacoB, PEKOMEHJOBAHHBIX JIA M3Y4YeHUS Yy4eOHOro Kypca
«Anrebpau Hayaja MaTeMaTU4yecKoro aHanuza», — 170 wacoB: B 10 knacce — 68
yacoB (2 4aca B Hegeno), B 11 kinacce —102 gaca (3 yaca B HEICIIO).
COIAEPKXAHUE OBYYEHUSA
10 KJIACC
Yucjia v BbIYMCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, TPOICHTHI,
OecKOHeuHble  MepuoAaudeckue  Apodbu.  ApudMeTrhyeckue  Omepamuu ¢
palMoHaIBLHBIMU YHUCJIaMU, TTpeoOpa3oBaHUs YUCIOBBIX BbIpaxkeHui. [IpumeHeHue
npo0eil U TPOIEHTOB ISl PEIICHUS MPHUKIAAHBIX 3a/lad U3 Pa3IMYHbIX OTpacieu
3HAHUW U PEaJIbHOU KU3HU.

JlelicTBUTENIbHBIE uHKclia. PalMoHanbHbIE W UPpAlMOHAIBHBIE  YHUCTA.
ApudmeTndyeckue omnepanuu C JeUCTBUTEIbHBIMU uHcliaMHu. [IpuGnuxEHHbIe
BBIYKCJICHUS, TIPAaBUJIa OKPYTJICHHS, TPUKUJIKA U OIICHKA PE3yJIbTaTa BHIUYHCICHUN.

Crernenb ¢ 1enbIM nokaszareneM. CrannapTHas Gpopma 3amnucu 1eCTBUTENEHOTO
yucia. lcnonb3oBaHue MOAXOASIIEH (QOPMBI 3aMUCH  JEHCTBUTENBHBIX YHCEI
IUTSl PEIICHUS MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTndyeckuii KOpPEHb HATypAIbHOU CTETICHH. JleuncTBus c
apu(PpMETUIECKUMHU KOPHSIMHU HATYPaJbHON CTEIEHHU.

CuHyC, KOCUHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIEC TPEOOPA30BAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPA)KECHHH.

OCHOBHBIETPUTOHOMETPUUYECKHUE POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pemieHne HepaBeHCTBAa. Merton
HMHTEPBAJIOB.

Pemenue menbix u ApoOHO-pAIlMOHANBHBIX YpPaBHEHUNW W HEPABEHCTB.

Pemenne nppanrioHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHomeTpuueCKnX ypaBHEHHUM.

[IpuMeHeHNEe ypaBHEHUI W HEPABEHCTB K PEIICHUI0O MAaTeMAaTHUYECKUX 3a7ady U
3aJ1auyn3 pa3InIHBIX 001aCTe HAYKH U pealbHOM KU3HHU.

DyHKUNH U TPAPUKH

Oynkmus, cmocobsl 3amanus Qyakmun. ['paduk Qyakmmm. B3aumuo
oOpaTHBIC(PYHKITUH.

O6nacte ompeAeneHUss U MHOXKECTBO 3HaueHuUd GyHkuuu. Hynu pyskium.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIE (QDYHKITUU.

Crenennas (pyHKIUSI C HATYpaJIbHBIM U 1IEJIbIM MTOKa3aTenaeM. EE€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oif CTENEHHU.

Tpuronomerpuyeckasi OKpy,HOCTb, OIIPEACICHUE TPUTOHOMETPUUECKUX

16



(GYHKUMHAYUCIOBOIO apryMEHTA.
Havajga MmareMaTnuecKoro aHajau3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMUs ITOCJICIOBAaTENbHOCTEH. MOHOTOHHEIE
MOCJICI0BATEILHOCTH.

ApudmeTndeckass U TreoMeTpuueckas mporpeccu. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. PopMmyrna CIO0XKHBIX IPOUEHTOB. Mcmonp30BaHME NPOrpECCUU A
pELIEHUS PEATBHBIX 3a/1a4 IIPUKJIAIHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHoOkecTBO, omnepanuu Haja MHokecTBamHu. Jluarpammel Jilniepa—BenHna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara JJs OINMUCAaHUs PEATbHbIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, ClI€ICTBUE, 10KA3aTEIbCTRO.

11 KJIACC
Yucia v BbIYUCTIECHUSA

Harypanbhsbie u nienpie uncna. [IpusHaku JeTMMOCTH 1EIbIX YUCE.

CreneHb C paloHalbHBIM TTOKa3aTesieM. CBOWCTBA CTENICHH.

Jlorapudwm uncna. Jlecaruunbie U HaTypajibHbBIE JIOTAPU(PMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoGpazoBanue BbIpaKEHUH, COJIEPKAIIUX JIOTApUPMBI.

[IpeoGpazoBanre BEIPAXKEHUI, COACPIKAIIUX CTEIIEHU C PAIlMOHAIBHBIM
MIOKa3aTeJeM.

[Ipumepbl TpuroHoMeTpuueckux HepaBeHCTB.Iloka3aTenbHbIE ypaBHEHHUS U

HEpaBEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

Cucrtembl JTUHEHHBIX ypaBHEHUH. PelieHue mpuKIaaHbIX 3aJa4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucTemMbl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHue ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHUECKUX
3a/1a4 ¥ 33724 U3 Pa3’INdHbIX 00JIacTel HAYKU U PEATbHON KU3HU.

DyHKUNH U TPAPUKH

Oynkmus. [epuognueckue dyakiuu. [IpoMekyTKH MOHOTOHHOCTH (DYHKITHH.
MakcumMyMbl W MUHUMYMBI GyHKIMUA. Hawmbonbliee W HauMeHbIIee 3HAYCHHE
(GyHKITMMHA TPOMEKYTKE.

Tpuronomerpudeckre GyHKIINH, UX CBOWCTBA U TpaduKy.

[TokazatenpHass u sorapudmuveckas (QyHKIHH, WX CBOWCTBA W TpaduUKH.

Hcnonb3oBanne rpadukoB GyHKIUN ISl PEIICHHUS ypPAaBHEHWW W JIMHEWHBIX

CHCTEM.

Ucnonp3oBanue rtpadukoB (QyHKIUE JUIsI  WCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPU PEIICHUH 33aady U3 JIPYTUX Y4YEOHBIX
MPEIMETOB U PEATTBHOUN KU3HHU.

Hayvayia maTeMaTH4eCcKOro aHaIu3a
HenpepoiBubie ¢QyHkuuu. MeToj HMHTEpBaJOB ISl PELICHUS HEPABEHCTB.
[IpousBognass  ¢ynkmuu. ['eomeTpuueckuiik ©  (QU3UYECKUM  CMBICI
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[IPOU3BOAHOM.
[IpousBoanble 3neMeHTapHBIX (YHKUIUI. DOPMYIIbI HAXOXKACHUS MPOU3BOIHOM
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIIUH.
[IpumeHeHne NpOU3BOJHONW K HUCCIEAOBAHMIO (DYHKIMII HAa MOHOTOHHOCTH MIKCT]
[IprMeHeHue MpOrU3BOAHON Il HAXO0XKAECHHS HAWIY4YLIEero peleHus B
NPUKJIATHBIX3a]a4aX, IS OIIPEIEIeHHUs CKOPOCTH Mpoliecca, 3aJaHHOr0 (popMyJIon
WK TpapuKOM.
[lepBooOpa3znas. Tabnuua nepBooOpa3HBIX.
Wurerpan, ero reomerpudyeckuil U (pusmdyeckuid cMpici. Berancinenue
unTerpanano popmyne Hotorona—Jleibnuna.

NPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce oOydarouuiics TOJYYUT CIEAYIOUINE
pPEeAMETHBICPE3YIIbTATHI:
Yuciia ¥ BIYUCICHUSA:

OTIEPUPOBATh  TMOHATUSIMHU:  PAlMOHAIBHOE U  JCHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHASIU JIECATUYHAS APOOH, TPOLICHTHI;

BBITIOJTHSITh apupMeTHIECKHe oriepaiuu C  palnuoHaJbLHBIMU u
NEeHCTBUTEIILHBIMU YUCIIAMU;

BBITIOJIHSITh TIPUOIMKEHHBIE BBIYUCIICHUS, HMCIOJIB3YS MpaBUJIa OKPYTJICHUS,
NEeNaThIPUKUAKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUI;

OIIepUpPOBATh MOHATUAMHU: CTENEHDb C LIEJBIM MOKa3aTesieM, CTaHAapTHas popMa
3alUCU JEHUCTBUTEJIBHOTO YHCIIA, KOPEHb HAaTypajJbHOM CTENEHH, HCIOJb30BaTh
NOIXOAYI0 (OPMY 3alUCH JTEUCTBUTEIBHBIX YMUCEN JJIS PEHICHUS MPAKTUYECKUX
3a/1a4M MPEICTABICHUS JaHHbIX;

ONEPUPOBATH MOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOIO YIJa,
UCIIOJIb30BaTh 3aMMCh MPOU3BOJIBHOTO yIila 4Yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIIH.

YpaBHeHUs1 1 HEPABEHCTBA:

ONEPUPOBATH MOHATUSAMHU: TOXKIAECTBO, YPABHEHUE, HEPABEHCTBO, LEJIOE,
pallMOHAJIbHOE, UPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHHE;

BBITIONHATh TPEOOpa30BaHUsI TPUTOHOMETPUYECKUX BBIPAKECHUNM U PEIIaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS;

BBITIONHATE TIPEOOpa30BaHUs IIENBIX, PAIMOHAIBHBIX W HUPPAlMOHATBHBIX
BBIPA)KEHUW U PEIIATh OCHOBHBIE THUIIbI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

OPUMEHATh YPABHEHUSI M HEPABEHCTBA JJISI PEIICHUS MaTeMAaTHYECKUX 3a/ad U
3a/1a4y U3 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU KU3HH,

MOJAENHUPOBATh pealibHble CUTyallUM Ha SI3bIKE aureOpbl, COCTaBIAThH
BBIpaKEHUSI, YpPAaBHEHHUS, HEpPABEHCTBA IO YCJOBUIO 3aJladyd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIU C UCTIOJIB30BAaHUEM ammapara ajareOpsbl.

DOyHKUUM U Tpadpukn:

ONEPUPOBATH MOHATUSAMU: (PYHKUHUS, CIOCOOBI 3ajaHus (yHKIUHU, OOJaCTb

OMpeNieJIieHUs] U MHOXECTBO 3HaueHuM ¢QyHKuu, rpaduk ¢GyHKIUU, B3aUMHO
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oOpaTHbI€ (PYHKIINY;

ONEepUPOBATh MOHATUSIMHU: YETHOCTh U HEYETHOCTh (DYHKLMH, HYIH (QYHKIUH,
MIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

MCII0JIb30BaTh rpaUKu PYyHKIUHN AJI PEIICHHs YpAaBHEHUMH;

CTPOUTh M YHUTaTh rpaduKu JUHEHHON (QYHKIUHU, KBAAPATUUYHON (PYHKIUH,
CTENEeHHOW (PYHKIUU C IEJIBIM MTOKA3aTENEM;

UCIIONB30BaTh rpadukd  (QYHKIUH  JJIsI  WCCIENOBAHUS  IPOILIECCOB U
3aBUCUMOCTEW MpHU pEUICHUHW 3a7ad U3 APYrHMX y4eOHBIX MPEIMETOB M peanlbHOM
’KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTU MEXKIY BETUUMHAMH.

Havasia MmaTeMaTH4eCcKOro aHaJiu3a:

ONEepUpOBATh  MOHATHAMHU: MOCJIEIOBATEIbHOCTh,  apudMeThyeckass  UIreoM

ONEepUpPOBATH MOHATUSAMU: OECKOHEUHO yObIBaIOIIas TeoMeTpruiecKas
nporpeccus,cyMMa 0€CKOHEYHO YOBIBaroIel TeOMETPUUECKON MPOrpeccuu;

3a/1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH;

UCIIOJIb30BaTh CBOMCTBA TOCIEOBATEIBHOCTEN U MpoOrpeccuil s

pelIeHusIpealibHbIX 3a/1a4 MPUKIIATHOTO XapakTepa.
MHoxecTBa U JIOTHKA:

OIIepUPOBATH MOHATUSIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JUisl ONMMCaHUs peallbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 APYTUX YUYECOHBIX IPEIMETOB;

OIIEpUPOBATh MOHATUSIMU: ONPEIEIIEHUE, TEOPEMA, CIEACTBHE, 10KA3aTEIbCTBO.

K xonmy oOydenuss B 11 kiacce oOyyaromuics MOJYyYUT CIEAYIOIINE
IPEAMETHBIEPE3YIBTATHI:

Yucnaa 1 BBIYUCTICHUSA:

ONEPUPOBATH MOHATHUIMU: HATyPAJIBHOE, LIEJ0€ YHCIIO, HCTI0JIb30BATh IPU3HAKU
JNEIUMOCTH LIEJIBIX YHUCEN, Pa3JI0KEHUE YMCIIa HA MMPOCThIE MHOMKUTEIHU JJISl PELICHHUS
3a1ay;

ONEPHUPOBATH MOHITUEM: CTETIEHB C PALIMOHAJIBHBIM [TOKA3aTEIIEM;

OIEepUpOBaTh TOHATHAMU: JorapudM uucia, ACCITHUUYHBIE W HaATypaibHbIC
norapuMsl.

YpaBHeHUs] 1 HEPABEHCTBA:

PUMEHSTh CBOMCTBA CTENEHU /I MpeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO, PEIIAaThb OCHOBHBIC THIIbI
[IOKAQ3aTEJNbHbIX YPAaBHEHUN U HEPABEHCTB;

BBITIONHATh ~ TPEOOPa30BaHUsI  BBIPAKCHHM,  COAEpXKAIMX  JIOTapu(dMBl,
OTIEpUPOBATH MOHATHIAMU: JIOTapu(PMUYECKOe ypaBHEHHE W HEPABEHCTBO, peNIaTh
OCHOBHBIE THIIBI JIOTApU(MHUUECKUX YPABHEHUI 1 HEPABEHCTB;

HaxXOJUTh PEIICHUS MTPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHUSIMHU: CUCTEMA JIMHEWHBIX YPABHEHUW M €€ pEIICHUE,
WCIMOJI30BATh CUCTEMY JINHEMHBIX YPABHEHUM JJIs1 PELICHUS] TPAKTUYECKUX 3a/1a4;

HAXOAUTh PEUICHUS MNPOCTEHIINX CHCTEM M COBOKYIMHOCTEW palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB;

MOJIEIUPOBAaTh pealibHbIE CHUTyallUM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIPAYKCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33/1a4M, UCCIEN0BAThH
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MOCTPOEHHBIE MOJIEIH C UCIOJIb30BaHUEM alnapara aareophl.
DyHKIUH U rpaukn:

ONEpUPOBATh  MOHATUSAMH:  NEpUoAUYEecKas  (QYHKUHS,  MOPOMEXYTKH
MOHOTOHHOCTH ()YHKLIMH, TOUKU SKCTpeMyMa (PYHKIIMHU, HAUOOJbIIee U HAUMEHbIIEe
3HaueHus QYHKUIHUU HA TPOMEKYTKE, UCIOIb30BaATh UX JUJIS UCCeqoBaHUs (DyHKIMH,
3aJlaHHOM TpaduKoMm;

OIEepUPOBATH HNOHATUSIMU: rpaduku MOKa3aTeIbHOM,
JorapuMUYECKOd W  TPUTOHOMETPUYECKUX (PYHKIMH, uU300pakaTb HUX Ha
KOOPJMHATHOM TIOCKOCTH MUCIIONB30BATh JUIsl PEILICHUs] YPaBHEHUN U HEPABEHCTB;

nu300paxkaTh Ha KOOPJUHATHOM MJI0CKOCTH rpaduxu JTUHEHUHBIX
YPaBHEHHM U UCTIOJIB30BATh UX JJIS PEIICHUS! CUCTEMbI JINHEWHBIX YPABHEHUH;

UCIOJIb30BaTh rpagukd  GYHKUMA U191 UCCIENOBAaHUA  MPOLECCOB |
3aBUCUMOCTEN U3 IPYTUX y4eOHBIX JUCIUIUIHH.
Havasa MmaTeMaTH4eCcKoOro aHaJim3a:

OIEepUpOBaTh MOHATUSMU: HENpPEpbIBHAS (PYHKIUS, MPOU3BOAHAS (DYHKIUH,
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUN CMBICI MPOU3BOAHON JJI PEIICHUS
3azay;

HaXOAUTh TPOU3BOAHBIC AIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOHBIC
CYMMBbI, TPOU3BEJCHUS, YACTHOTO (PYHKITHH;

UCIIOJIb30BaTh  MPOU3BOJIHYIO TUTSE UCCJIeI0BaHUS byHKIIUN Ha
MOHOTOHHOCTBY 9KCTPEMYMBI, IPUMEHSATH PE3YJIbTATHI UCCIIEI0BAHUS K TIOCTPOEHUIO
rpaduKoOB;

UCII0JIB30BaTh IIPOU3BOIHYIO TUISL HaXO0XJICHMSI HAWIy4IlIero
pELICHMS B IPUKJIAIHBIX, B TOM YHCJIE COUAIBHO-I)KOHOMUYECKUX, 3aa4ax;

OlepUpoOBaTh  INOHATHUAMU: IEpBOOOpa3Hass W HUHTErpaj, IOHHUMATh
TCOMETPUYCCKUNH (PU3UICCKUIM CMBICII HHTETPAJIa;

HaXOJUTh nepBooOpa3Hble JIEMEHTAPHBIX GyHKIMM, BBIYHCIIATD
uHTerpai o gopmyne Herorona—Jleibnuna;

pelmars NPUKIAIHBIE 3aJadyd, B TOM YHUCJIE COLHAJIbHO-3KOHOMUYECKOIO H
¢u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTUYECKOIO aHAIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena KommyecTBo OcHoBHOE cofiepKaHKe OcHOBHbBIE BUIbI JESATEILHOCTH
(TemnI) Kypca 4acoB 00yyJaronuxcs
MHOXeCTBa pallUOHAIBHBIX U 14 MHoXxecTBO, onepanuu Hcnoab30BaTh TEOPETUKO- MHOKECTBEHHBIN

JICCTBUTEIIBHBIX YHCEI.
PannoHanbHbIE ypaBHEHUS U
HEPABCHCTBA

HaJ] MHOKeCcTBaMu. J{uarpammeIdinepa—
Benna.

Parmmmonanbusie yncia. OOBIKHOBEHHEBIEH
JECATUYIHBIE TPOOU, TIPOIICHTHI,
OCCKOHEYHBIE TIEPUOIUYECKHE APOOH.
ApubdmMernueckre onepanric parruoHAIbHBIMU
YUCIaMU,IIPe0Opa30BaHUsI YUCTOBBIX
BeIpakeHu. [Ipumenenne npodeii n
MIPOIICHTOB sl PEIICHUS TIPUKIIATHBIX3a0a4 U3
Ppa3IMYHBIX OTPAcieil 3HAHUNKN pealbHON
JKU3HU.

JleicTBUTENBHBIC YKClIa. ParinoHanbpHbIe U
UppalroHalIbHbICYHCIIa. ApuPMETHICCKIE
OTIEPAIMKC JCHCTBUTEILHBIMU YUCIIAMHU.
[TpubnvkEHHBIC BHIYUCIICHUS, TTPaBUJIa
OKPYIJICHHS, TPUKUJIKA M OLICHKA pe3y/IbTaTa
BeIUKMcaeHUH. ToKaecTBa M TOKIECTBEHHBIE
npeoOpazoBaHus. Y paBHEHHE, KOPCHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBAa. MeTo1 HHTEPBAJIOB.

Pemenue nensix u IpoOHO- paliMOHATbHBIX
YpaBHEHU UHEPABEHCTB

afmapar JJIs OITUCAHUs X0/1a pelIeHuUs
MaTeMaTHUYECKHUX 3a/1a4, a TAaKKe PeaIbHBIX
MIPOIIECCOB U SIBJICHUH,IIPH PEUICHUH 3a]1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATHUSIMU: PAITMOHAIBHOE
YHCII0, JEHCTBUTEIHLHOEYNCIIO, OOLIKHOBEHHAS
Apo0b,

JieCsITUYHAs POOb, TPOIICHTHI. BHIMOIHATH
apuhMETUUECKUEOTICPALIUN C PAITHOHATILHBIMHU
UJICHCTBUTEIILHBIMU YHCIIAMH; TIPUOTNKEHHBIC
BBIYMCJICHUS,

UCIIOJIB3YsI ITpaBuiia okpyrienus. deaarb
NPUKUIKY U OLEHKY PE3yJIbTaTa BRIYUCICHUN.
OnepupoBaTh NOHATHSIMU:

TOXAECTBO, YpaBHEHHUE, HEPABEHCTBO; IIEJI0¢ U
panMoHaNIbHOE YpaBHEHUE,HEPABEHCTBO.
BopInosHATH Npeodpa3oBaHUs 1ICIIBIXH
paIrMoOHAIbHBIX BEIPAKCHHM.

PeraTh 0CHOBHEIE THIIBI LIETBIX
UPPALMOHANILHBIX YPABHEHUM U HEPABEHCTB.
IIpuMeHATH pallMOHAIbHBIEYPAaBHEHUS U
HEpaBEHCTBa

JUISL pEeLLIEHHUs] MaTeMaTUYeCKHX 3a]1ad U 3a7a4
U3 Pa3IMYHBIX 00JaCTel HAYKUH pealbHOU
JKU3HU
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Oynaknun u rpapuxu. CTeneHbe
[eJIBIM TI0Ka3aTeIeM

OyHknmsi, CcnocoObl  3amaHus  (QYHKITHH.
Bzanmuo oOpartHble  ¢yHkumu. ['padux
byHKIUH.

O6actb onpeieneHus U MHOKECTBO3HAYCHH I
¢ynakmun. Hymn  pynkmun.  [Ipomexyrkn
3HAKOMOCTOSIHCTBA.

UYérnble 1 HeuéTHbIE QyHKINUU. CTENeHb ¢
1enbIM nokaszarenem.CranaapTHas popma
3aUCH JCHCTBUTEIHFHOTO YHCIIA.
Hcnonb3oBanue noaxoasiiei popMbl3anicu
NeNCTBUTENBHBIX YHCEN

JUIS pellieHusl MPaKTUYECKUX 3a1aun
TIpe/ICTaBJICHUS TaHHBIX.

OnepupoBaTh NOHATUSAMM: (PYHKIIHSA,CIIOCOOH
3a/1aHus PyHKIIMHU, B3aUMHO OOpaTHbIE
¢$yHKUIMH, 00J1aCTh ONpEAEIeHUS U MHOXKECTBO
3HAa4eHUH QYHKIUH, TpaduK QyHKINY;
4ETHOCTh M HEYETHOCTH (DYHKITUH, HYIIN
(GyHKIMH, TPOMEKYTKHU3HAKOIIOCTOSHCTBA.
BbInoJHATHL Npeodpa3oBaHusA CTENIEHEH C
1enbIM nokazaTeneM. Vcnonb3oBarh
CTaHJapTHYIO (OPMY3alUCH IEHCTBUTEIHHOTO
qucia.

®opmyIMpOBaTH

U WLTIOCTPUPOBATH rpaguuecku

CrenenHas GyHKIMS C HATypaJbHBIM U
1eJIbIM MoKa3ateseM. E€ cBolicTBa urpaduk

CBOMCTBA CTEMEHHOHN (hYHKITUH.
BoipaxkaTs ¢gopmysiamu 3aBHCUMOCTH
MEX 1y BETUYMHAMH.

HUcnoab3oBarh nMdppoBbie pecypebiiis
MOCTPOCHUS rpaduKOB (PYHKITUU U
M3YYEHHUS UX CBOWCTB
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ApupMeTHuecKIii KOpeHb 18 ApudmeTrnueckuii KOpeHb ®opmMyIHPOBaTh, 3aAIIUCHIBATHB
N—ou creneHu. MppannonanbHbie HaTypaJbHOM CcTeneHu. JlencTBus CHMBOJIHYECKOH (popme
ypaBHEHUSU HEPABEHCTBA C apuPMETUIECKUMHU KOPHSAMH N—O¥ U WLJIIOCTPHPOBATh NPUMepaMu
CTEIICHU. CBOMCTBA KOPHs N-OU CTEIIECHMU.
Pewenne uppannoHanbHbIX YpPaBHEHUNWH BeinosHATL 1peoOpazoBaHus
HEPaBEHCTB. MPPALMOHATIbHBIX BBIPAYKEHUI.
CgoiicTtBa 1 rpaduk KOpHs N-0i Pemiats OCHOBHBIE TUIIBI
CTEIIEHU UPPALMOHAIIbHBIX YPaBHEHUHN U
HEPaBEHCTB.
IIpumeHnsTH 1015 peleHUus
PAa3IHYHBIX 3224 UPPALMOHAIbHBIC
YpaBHEHUS U HEPABEHCTBA.
CrTpoutb, YnTaTh rpaduK KOpHA N-0it
CTEIIECHH.
Hcnoab3oBaTh HU(pPOBLIE peCyPChIIA
MoCTpoeHus rpadukoB PyHKIUN U
W3yUYCHHS UX CBOWCTB
@DopMynbl TPUTOHOMETPHH. 22 CuHyC, KOCHHYC U TaHT€HC YUCIIOBOTO OnepupoBaTh NOHATHSIMH: CUHYC,
Tpuronomerpuyeckue apryMeHra. ApKCUHYC, apKKOCHHYC KOCHHYC U TAHT'€HC IIPOM3BOJIBHOTO
YpaBHEHHUS Y ApKTaHI'€HC YMCIOBOIO apryMeHTa. yria.
Tpuronomerpuueckas OKpyKHOCTb, Hcnonb30BaTh 3alIUCh ITPOU3BOIBHOIO
OTIPEJEIIEHNE TPUTOHOMETPUIECKUX yria uepe3 oOpaTHble
(YHKIMI YUCIIOBOTO apryMeHTa. TPUTOHOMETpHUUYECKHE (DYHKIIHU.
OCHOBHBIE TPUTOHOMETPUYECKUE BeinosHATL npeodpa3oBaHus
dopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUIA.
TPUTOHOMETPUUYECKUX BBIPAXKCHUM. Pemiatb OCHOBHBIE TUIIBI
Pemenue TpuroHoMeTpu4eckux TPUTOHOMETPUYECKUX YPABHEHUM
ypaBHEHUH
[TocnenoBarenbHOCTUN 5 [TocnenoBaTenbHOCTH, CLIOCOOBI 3a/IaHUS OnepupoBaTh NOHATHAMM:
[IPOrpeCCuu NOCJIE0BATENbHOCTENH. MOHOTOHHBIE MOCJIe10BaTeIbHOCTD, apudMeTHUECKast U

HIOCIIeI0BATEIbHOCTH. ApudMeTnuecKas u
reomerpudeckas nporpeccun. beckoneyno
yOBIBAIOIIASTEOMETPUYECKAsT TPOTPECCHSL.
CymMa GecKkOHEYHO yObIBaromei

reoMeTpHyeCKast
porpeccuu; 0ECKOHEYHO YOBIBAIOIIAS
reOMETpUIECcKasi IPOTrpeccusi, CyMMa
0eCKOHEYHO yOBIBaIOIIEH
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reOMETPUYECKON MPOTPECCUMN.
@opMyIia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccuu Juist
pelICHUA pCAJIbHBIX 3aaa4
IPUKIIATHOTO XapakTepa

reOMETPUYECKOM MPOTrPECCUMN.

3agaBaTh 10CiI€10BATEIBHOCTUPA3IMYHBIMU
crioco0amu.

IIpumeHATH GopMyJ1y CIT0KHBIX
NPOLIEHTOB /IJIsl pellleHus! 3a/1a4 U3
peaibHOM MPAKTUKH (C

HCII0JIb30BAHUEM KaJIbKYJISATOPA).
Hcnosb30BaTh CBOMCTBA
MIOCJIEZIOBATEIbHOCTEN U IPOTPECCHU

JJId pCIICHU PCAJIbHBIX 3a1a4
NPUKIAJHOTO XapaKTepa

[loBTOpEHue, 06001IeHNE, 3 OcHOBHBIE TOHSTHSA Kypca anredpsl U IIpumeHSITH OCHOBHBIE OHITHS Kypca
CHCTEeMaTH3aIHs 3HAHUH Havajl Maremarndeckoro anamm3a 10 anreOpbl M HaYajl MaTeMaTHYeCKOTO aHaT3a
Kjacca, 00001IeHre JUTSL peIIeHUs 3a71a4
Y CUCTEeMaTH3alusl 3HAaHUI Y3 peayibHOM KU3HU U APYTUX
IIKOJIBHBIX AUCLUTIIINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

HanmenoBanue pasgena  |KosnmuectBo OCHOBHOE COIEp/KAHNE OCHOBHBIE BUJIbI IEATEIIBHOCTH
(Temsl) Kypca 4acoB oOy4Jaromuxcs
CreneHn C palroHaIbHBIM 12 Crenens ¢ parmoHaIbHBIM DopMyJIMPOBATH, 3ANIUCHIBATHB
IOKAa3aTeIIeM. nmokazareneM. CBOMCTBA CTETICHHU. CUMBOJIHYeCKO# popme
TokazaTenbHas hyHKI. [IpeobpazoBanue BhIpAKEHUN, COACPIKAITUX u HJ}JIIOCTpHpOBaTL npuMepamMmu
palnoHaIbHBIE CTEIIEHH. CBOMCTBA CTEIEHU.
[loxasaTebHbIC ypaBHEHN [Toka3arenbHble ypaBHEHUSIN IIpuMeHATH CBOMCTBA CTENIEHU IS
1 HCPABCHCTBA HEpaBEHCTBA. peoOpa3oBaHus BEIPAKEHUIA.
[TokazarenbHas QyHKIUS, €€ CBOICTBaM ®opmyIMpOBaTH
rpaduk 1 WITIOCTPUPOBATH rpadpuuecku
CBOMCTBA MOKA3aTEIIbHON (DYHKIIUH.
PemiaTe OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
ypaBHEHUIU HepaBeHCTB. Mcnmoyib30BaTh
uMdppoBbIe pecypChblyIs NOCTPOSHUS
rpadukoB QpyHKIUN U U3y4EHUS UX CBOMCTB
J'[orappl(pMquCKag @yHKHHﬂ. 12 Jlorapudm yucna. JlecaTnaabien D opMyJIMPOBATH, 3ANIUCHIBATHB

Jlorapudmudeckue ypaBHEHUS
1 HEPABEHCTBA

HaTypaJbHbIE JTOTapU(PMBIL.
[TpeoOpazoBaHue BEIpaKEHHIH,
COJIepIKaIuX JOrapupMBbl.
Jlorapupmuueckue ypaBHEHHUSH
HEpaBEHCTBA.
Jlorapudpmuueckas GpyHKuus, €€
cBoiicTBa U rpaduk

CUMBOJINYeCKO# popMe U MILUTIOCTPUPOBATH
npuMepaMu

cBoiicTBa jorapu¢pma. BeinoaHaTh
peoOpa30BaHus BbIPAKEHUM, COJepKaLIIX
JOoTapU(MBI.

®opmMyIHpPOBaTh U HILTIOCTPHPOBATH
rpagu4ecky CBOMCTBa JOrapupmMuyecKoi
¢bynkuuu. Pemiatb OCHOBHbIE TUIIBI
Jorapu(pMUUECKUX YpaBHEHUN

u HepaBeHCTB. Ucnosib3oBaTh nugposbie
pecypebLUIsI TOCTPOEHUs rpaduKoB HYHKIUI
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Y U3YYEHUS UX CBOMCTB. 3HAKOMHUTHCH €
HCTOpHeEH Pa3BUTHS MaTEMATUKU
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Tpuronomerpuyeckue
(GYHKIUU U UX TPAPUKH.
Tpuronomerpuyeckue
HEPABEHCTB

Tpuronomerpudeckue QyHKINH, UX
CBOWCTBA U IrpaduKu.

[TpumMeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB

OnepupoBaTh NOHATHEM [IEPUOANYECKAS
¢yHkuus. CTpOUTDH, AaHAJIM3UPOBATD,
CPaBHUBATH I'Pa(PUKU TPUTOHOMETPUUECKUX

(GyHKIMH.

®opmyIMpoOBaTh U WIIIOCTPUPOBATH
rpagu4ecKuCBONCTBA TPUTOHOMETPUUECKUX
¢bysakuuii. Pemarsb npocreiiiie
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Hcnonb3oBath rpadgukm 1Jis pelieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nM(ppoBbIe pecypebList
MOCTpoeHUs IrpaUKOB PYHKIUN U U3ydEHUS
MX CBOMCTB
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[IpousBonHas. [Ipumenenue
[IPOU3BOAHOMN

24

HenpepsiBubie pyHkimn. Metoq
MHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB.
[IpousBonnas pyHKIMY.

I'eomerpuueckuii u pu3NYECKUNCMBICTT
IIPOU3BOIHOM.

[IpousBoiHbIE 371EMEHTAPHBIX (PYHKIINH.
[IpousBoHas cyMMBbl, IPOU3BEICHMS,
YaCTHOTO (PYHKLIUH.

[Ipumenenne npou3BOIHOMK HCCIIET0BAHUIO
byHKIUH

Ha MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxnenne HanOoJIbIIero

Y HAaUMEHBILIETO 3HaUeHUs (QYHKIIMNHA
OTpE3KE.

[IprMeHeHrne nNporu3BOTHOM TSl HAXOXKICHUS
HaWJIy4lIero

pEIIeHNs B IPUKJIAIHBIX 3a1a4aX,

JUIS OTIPEEIIEHUS] CKOPOCTH IIpolLiecca,
3a1aHHOTO (POPMYJIOH MU TpadUKOM

OnepupoBaTh NOHATHUSIMU . HENIPEPBIBHAS
(GyHKLMS; TPOU3BOIHAA] YHKIIUH.
Hcnoab30BaTh reoMEeTpUYECKUN

1 PU3NYECKUIN CMBICI IPOU3BOAHOMAIISA
peleHus 3a1a4.

HaxoauTths npon3BoaHbIE 3JIEMEHTaPHBIX
(GYHKIMM, BBIYHCIAATBIPONU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUH.
Hcnonb3o0BaTh TPOU3BOIHYOMIS
uccienoBaHus GyHKINN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH
pe3yJbTaThl HCCJIeJ0BAHUS K TIOCTPOCHUIO
rpaduxoB. [IpuMeHATH TPOU3BOAHYIOAIS
HaXO0’KJEHUs HAWITy4IlIero pelueHus B
HPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHUECKHX, 33/1a4aX. SHAKOMHUTBCS €
HCTOPHeEH pa3sBUTHs MaTEMATUYECKOTO aHAJIN3a
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VHTerpalt ¥ ero NpUMEHEHHS 9 [TepBooOpaznas. TabnuanepBooOpa3HbIX. OnepupoBaTh NOHATHSIMHU: TIEPBOOOpa3HAS,
WHterpai, reoMeTpuyecKuii UHTETPAIL
U (pU3HUYECKUI CMBICT HHTETpaA. HaxoauTtes nepBooOpa3Hble 371€MEHTAPHBIX
Brruucnenue nnTerpana no gopmyie (GYHKIUN; BBIYUCIAATBUHTETpAT 0 hopmy.ie
Herorona—Jleitouumna Herotona—JleiiOuuta.
3HAKOMMTBCS ¢ MCTOPHEH PA3BUTHS
MaTeMaTHYECKOI0 aHaJIn3a
CucrteMBbl ypaBHeHI/If/'I 12 Cuctembl TMHEHHBIX YpaBHEHUH. OnepupoBaTh NOHATHUAMHU. CUCTEMAITMHEITHBIX
Pemrenne npuknagHeIx 3a1a4 ypaBHeHUH U €€ pemeHne. Ucnosib30BaTh
C TIOMOIIBIO CUCTEMBI JIMHENHBIXYPABHEHU . CHUCTEMY JINHEWHBIX YPABHEHHU IS PEIICHUS
CucreMsl 1 COBOKYITHOCTH LECJIbIX, IIPaKTUYECKUX 3a7a4.
pallMOHAIbHBIX, NPPAlHOHAIBHBIX, HaxoauTs pelieHusi IpOCTEUIINXCUCTEM U
TI0Ka3aTebHBIX, JIOTapH(PMUICCKUXYPABHEHUH | cOBOKYIHOCTEH PAIMOHATBHBIX YPABHEHMIH
Y HEPABEHCTB. 1 HepaBEHCTB.
Hcnonbsosanue rpainKOB bynxmmtis Hcnoan3oBath rpaduky QYHKIHHALIS PElICHHS
peuieHust ypaBHEHUN U (iI/ICTGM. ypABHEHHIL.
[IpuMeHeHne ypaBHEHNU, CUCTEMU HEPABEHCTB MoAeTHPOBATE PCATHHBIC CHTYAIHHHA S3HIKE
K pCLICHHIO MaTeMaTqueCKHX 39 U 3aMaT U3 4 j1reGphl, COCTABIIATD BHIPAKCHHS, YPABHCHHS,
p aSHHqHH)E obmaceit Hayiu HEPaBEHCTBAaW CUCTEMBI 10 YCIOBUIO 33Ja4H,
1 pCaJIbHOU JKU3HH HCCIeI0BATh MOCTPOEHHbIE MOIEINC
MCIIOJIb30BaHUEM alllapaTa alnreopsl
HaTypanbHbIC | LIEJIbIC Yncia 6 HarypanbHble 1 1ienble yucna B 3a7adax u3 OnepupoBaTh NOHATHSIMHU HATYPAJILHOE

peAIbHON KU3HMU.
[Ipu3Haku AeIUMOCTH LENbIX YUCEN

YHucCJj10, 0ejao€ 4ncio. Hcnoan3oBarh IIPpU3HAKH
JACTIUMOCTHLCIIBIX YHUCCII, PA3JIOKCHUC YUCJIA
Ha IIPOCTBIC MHOXKUTCIIN JI pCIICHUA3a a1
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[loBTOpEHUe, 00001ICHUE,
CUCTEMAaTHU3AUS 3HAHUU

18

OcHOBHBIE IOHATHUS Kypca anreOpblu HavYal
MaTeEMaTHIECKOr0 aHaIn3a,
00001IIeHrE U CUCTEMATHU3AIINS 3HAHU

Pematy mpukiagHble 3a4avM U3 pasIdyHbI}
o0JacTeil HayKUM peanbHON )KU3HU C TIOMOLIBIO
OCHOBHBIX TIOHSATHH Kypca anreOpbl U Hayaj
MaTeMaTH4ECKOIr0 aHayu3a. Bri0upart
ONTUMAJIbHBIE CIIOCOOBIBBIYUCIICHUI.
Hcnonb3oBath 1015 pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOICTBa (PyHKIUI

U rpauKoB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEGBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIITMCKA

BaxxnoctbyueOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpEJHEro  OOIlero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OOYYEHHUSI TE€OMETPUU B MPABICHUHU JIMYHOCTHOTO
pa3BuTua oOywarmwuxcs, QopMupoBaHus (YHKIHOHAIBHOU MAaTEMAaTUUECKOM
I'PaMOTHOCTH, HM3YyYCHHS APYTMX Y4YCOHBIX AWCHMILUIMH. Pa3Buthe y oOydarommxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYINIHOCTH UM TPOUCXOXKICHUU T'E€OMETPUUYCCKHUX
a0CTpaKIUii, COOTHOIIEHUH PEAIbHOTO W HJICAIBHOT0, XapaKTepe OTpaKEHUS
MaTeMaTHYEeCKON HAayKOW SIBJICHUN U MPOIECCOB PEaIbHOI0 MHUpPA, MECTEe FeOMETPUUB
CHUCTEME HAyK U PO MAaTeMaTHYECKOrO0 MOJCIMPOBAHHS B HAYYHOM MO3HAHUHU U B
NPAaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS OOYUaIONIUXCS, a
TaK)K€ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JIJIS aJanTallii B COBPEMEHHOM OOIIIECTRBE.
['eomeTpust siBAsieTCss OMHUM W3 0a30BBIX NPEIMETOB HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXXHOCTh W3Y4YEHUS KaK JUCIUIUTUH
€CTEeCTBEHHO-HAYYHOI HAINIPaBICHHOCTH, TaK U TYMaHUTaPHOM.

Jlorudueckoe MbIlUIeHHE, (GOPMHUPYEMOE TMPU HU3YYEHHH OOYYarOIIHUMUCS
HNOHSITUMHBIX OCHOB T'€OMETPUHM U MOCTPOEHUHU IEMOYKH JIOTUYECKUX YTBEPIKICHUIB
XOJIe pPEIICHUs] T€OMETPUUECKHUX 3aJlay, YMEHUE BBIABUTATh M OMPOBEPraTh TMIIOTE3bI
HEMOCPEICTBEHHO UCTIONB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYUYHOT'O IIUKJIA, B
JaCTHOCTH U3 Kypca (QU3UKH.

YMeHre OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JeATeNbHOCTH 4enoBeka. OpHeHTanus 4YeloBeKa BO BpPEeMEHH U
IIPOCTPAHCTBE — HEOOXOJIMMOE YCIIOBHE €r0 COITMAIBHOTO OBITHS, JopMa OTpakKeHUs
OKPYXAIOIEr0 MHpPA, YCIOBUE YCIEIIHOIO MO3HAHMS M aKTUBHOTO IMpeoOpa3oBaHUs
nerucTBUTENbHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIUHSIET
pa3Hble BHJBI y4eOHOW ¥  TPYAOBOW  JEATEIBHOCTH, SBISETCS  OJHUMU3
mpo(ecCHOHaTbHO Ba)XXHBIX KAdeCTB, MOITOMY aKTyallbHa 3a7ada (OpMUPOBAHUS Y
OoOy4JarommXxcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKOU
JESITETPHOCTH TI0 MHOTUM HAIPaBICHUSIM.

Ilens ocBoeHMs mporpamMmbl yueOHOTo Kypca «l'eomeTrpusi» Ha 6a30BOM ypOBHE
oOydeHusi — 001eo0pa3oBaTelbHOE W OOIMIEKYIBTYpPHOE pa3BUTHE OOYyYaIOUTUXCS
gepe3 obecrneueHrne BO3MOKHOCTH MMPUOOPETEHUST M UCTIOJIb30BAHUS CUCTEMATHYECKUAX
T€OMETPUYCCKUX 3HAHWA W JEUCTBHUM, CHEIMUPUUHBIX TEOMETPUU, BO3MOXKHOCTHU
YCTEIIHOTO TPOJOJIKEHUSI 00pa3oBaHUS IO CHEIUAIBHOCTSM, HE CBS3aHHBIM C
MIPUKJIATHBIM HUCITOJIH30BAHUEM T€OMETPHH.

[TpuopuTeTHBRIME 3amadyaMud  OCBOCHHsI y4deOHOTO Kypca «l'eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kimaccax sBIISIFOTCS:
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dbopmupoBaHue MPECTABICHUS O TEOMETPUM KaK 4aCTU MUPOBOHN KYJIbTYpPbI
Y OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE MPEJICTABICHUS O MHOTOTPAHHHMKAX M TejlaxX BpalleHUs
KaK O BaXHEUIIMX MaTEMaTHUYECKUX MOJIENAX, IO3BOJSIONIMX OMKUCHIBATh H
M3y4aTh Pa3HbIE SBJICHUS OKPYKAIOIIETO0 MUPA;

dbopmMupoBaHuEe yMEHHUS paclio3HaBaTh Ha YEPTEkKaxX, MOJCISIX U B peallbHOM
MUpE MHOTOTPAHHUMKH U TeJla BpaIlleHHUS;

OBJIQJICHUE METOJIaMHU peIICHUsI 3aJad Ha IOCTPOCHHUS Ha H300PAKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yMEHUS OTIepUPOBATH OCHOBHBIMU
MOHSTUSMHU O MHOTOTPAHHHUKAX U TeJlaX BpAIlleHUs] U UX OCHOBHBIMHU CBOWMCTBaMU;

OBJIQJICHUE JITOPUTMAMU PEIICHUSI OCHOBHBIX THUIOB 3ajiad, (OpMUPOBAHUE
YMEHHSI MPOBOJAUTH HECIOMXHBIC J0KA3aTEJbHBIE PACCYXKICHUS B XOJE PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COJICpKaHUEM;

pPa3BUTHE WHTEUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 0Oydarommxcs,
MO3HABATEILHON  aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTU
MBIIICHHUS;

dbopmupoBanue (GyHKIMOHAIHHON TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPHHU:
YMEHHE pAaCIO3HaBaTh IMPOSBICHUS T€OMETPUYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CUTyallMsX U MPU U3YYEHUU IPYTUX
y4eOHBIX MPEAMETOB, TNPOSBICHUS 3aBUCHMOCTE W  3aKOHOMEpPHOCTEH,
dbopMynHpoBaTh UX Ha SI3bIKE TE€OMETPUH U CO37aBaTh I'€OMETPUUECKHE MOJIEINH,
OPUMEHATh OCBOEHHBI T€OMETPUYECKHMU amnmapaTr sl PELICHUS MPaKTHKO-
OpPUEHTHPOBAHHBIX 3a7a4y, MWHTEPOPETUPOBaTH U OLEHUBATh  IOJYYCHHBIC
pE3yIbTaTHI.

OTnUuuTeTbHOM OCOOEHHOCTHIO TMPOTPaMMBI MO TEOMETPUH  SIBISETCS
BKIIIOYEHUE B KypC CTEPEOMETPHMM B Hayajle €ro H3y4eHUs 3ajaad4,
pelraemMbplXx Ha YpOBHE HWHTYHTHBHOTO TO3HAHHS, W ONpPENeNEHHBIM 00pa3oM
OpraHu3oBaHHas pabdoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U
MIPOCTPAHCTBEHHOI'O0 MBIIIJIEHUS, CTUMYJIUPYET  NPOTEKAaHUE  HMHTYUTHUBHBIX
MPOLIECCOB, MOTHUBUPYETK JAIbHEHIIEMY U3YUEHHIO MMPEIMETA.

[Ipeanourenune oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOyYeHUsl, TO
€CTh TEOPETUUYECKHUE 3HAHMS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTbH MPEIMETHO-
MPaKTHUYECKOMN NEeATENbHOCTH. Pa3Butue MPOCTPAHCTBEHHBIX
MPEICTABICHU Y OOydYaroImuXcsi B Kypce CTEpPEOMETPUH MPOBOIAUTCS 3a CUET
peuieHus 3aJlad Ha CO3[laHM€ NPOCTPAHCTBEHHBIX OOpPa30oB M 3aJady Ha
ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU oOpazamu. Coznanue oOpaza
MPOBOJMUTCS C ONOPOM Ha HATJISHOCTH, a ONIEPUPOBAHKUE 00PA30M — B YCIIOBUSIX
OTBJICUEHHMSI OT HATJISIAHOCTH, MBICJICHHOTO U3MEHEHUSI €r0 UCXOHOTO COACPKAHMUS.

OCHOBHBIMU CoJiepKaTebHbIMU JUHUAMUA y4eOHOro Kypca
«l'eometrpus» B 10-11 «kmaccax sBusroTcsa: «MuororpanHukny, «lIpsmbie
U IUIOCKOCTUB MpOCTpaHCcTBe», «Tema BpamieHus», «BeKTOpsl U KOOpAUHATHI B

MIPOCTPAHCTBEY.
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dopMUpOBaHME  JIOTUYECKUX YMEHMH  paclpelessieTcsi HE  TOJBKO  II0
coJlep KaTeJIbHBIMJIMHUAM, HO U 0 rojlaM 00y4eHHUsl Ha YPOBHE CPEIHETO OOILETro
oOpa3zoBaHus.

Copnepxanue oOpa30oBaHUs, COOTBETCTBYIOIEE MNPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUS MPOTrpaMMbl MO T€OMETPUH, PACHPEACNIEHHBIM IO rojaM OOy4eHMs,
CTPYKTYpUPOBAaHO TakKuM 00pa3oM, UTOOBI OBJAJCHUE TE€OMETPUUECKUMU
MOHATUSMU U HaBbIKAMHU OCYUIECTBISUIOCH MOCIEAOBATENLHO U MOCTYIATEIBHO, C
COOJII0/IEHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIIUCH B
oOLIyI0 CHCTEMY TIE€OMETPUYECKHUX NpPE/CTAaBICHUN OOydaromMXcs, paciiupss U
yrayOmsisi e€, o0pa3ysi MPOYHbIE MHOYKECTBEHHbBIE CBS3U.

OO0miee 4YMCIO YacoOB, PEKOMEHJOBAHHBIX JUIsl M3y4YeHUS  y4eOHOTO

Kypca
«I"'eomerpus» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce
— 34 gaca (1 gac B HEJEINIO).

COIAEPKAHHUE

OBYYEHMUSA10 KJIACC

IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ CTepeoMeTpud. Touka, TpsiMas, IUIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMATHYECKOM TIOCTPOCHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUUHM CIIEICTBUS U3 HUX.

B3anMmHOE pacnoyiokeHHe TMpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajuielibHble M CKpeluBaromiuecss mnpsmble. [lapamienbHOCTs MOPSIMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHble NPSIMbIE B  IMPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSAMBIX, MApPaJUIEIbHOCTh MPSAMONW U IUIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMU CTOPOHAMHU, Yroid MEXAY MpsSMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM [apasuieabHbIE IJIOCKOCTH, CBOWCTBA
napajyienbHBIX IIoCKocTel. [IpocTeifmme mpocTpaHCTBEHHBIE (GUTYPHI Ha
MJIOCKOCTHU: TETpadip, KyO, mapajuieNenume], IOCTPOCHUE CEUCHUN.

[lepieHAUKYISIPHOCTG TPSAMOM W IUIOCKOCTH:  IEPIEHAUKYJISIPHBIE
IpsAMbIE B MPOCTPAHCTBE, INPSAMbBIE IMAPAJUIEIbHBIE W IEPHECHAMKYJISPHBIE K
IJIOCKOCTH, IPU3HAK MNEPHNEHIUKYISPHOCTH MPAMOM M IUIOCKOCTH, TE€OpeMa O
NPSAMON TNEPHNEHAUKYISIPHON IIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YIOJ MEXKIY
MPSAMOM M IIOCKOCTBIO, JIBYTPAHHBIN yTOJI, JIMHEWHBIM yroj JBYTPAHHOTO YrIJa.
[leprieHAUKYIISIP ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHA A0 IJIOCKOCTH, PACCTOSTHUE
OT TpSAMOW  JO  IUIOCKOCTH,  TPOEKIus  (Qurypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJIAPHOCTH  JBYX
wiockocreil. Teopema o TpEX NepreHAUKYIISAPAX.

MHoOrorpaHHuKH
[ToHsATHE MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIMYKJIIbIE
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Y HEBBINYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA MHOTOTpaHHUKA. [Ipu3ma: N-yromapHas
MpU3Ma, TpaHd U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsI MPU3MBbI, OOKOBas U
ITOJTHAs ITOBEPXHOCTh IPU3MBL. [Tapamnenenunen, PSAMOYTOJIbHBIN
napajuleJieine] U ero cBorcTBa. Ilupamupma: n-yronpHas nupamuia, TPaHU H
OCHOBaHME MUPAMHU]IbI, OOKOBAs U MOJIHASI TOBEPXHOCTh MUPaMUbl, IPaBUIbHAS U
yceu€HHas MNHpaMuaa. OJEMEHTbl Mpu3Mbl W nupamuisl. I[IpaBunbHbIE
MHOTOTPAaHHUKHU: MOHATHE NMPABUJIBHOTO MHOTOIPAHHUKA, MPAaBWJIbHAS MpPU3Ma U
MpaBWJIbHAS MHPAMMIA, NpaBUJIbHAsL TPEYrojibHas MNHpaMuAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOIPAHHHUKAaX: OKTas3p,
noaexa’ap u ukocasap. CeyeHus Npru3Mbld MUPAMUIBL.

CummMmeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, MPSMOU,
IVIOCKOCTH.  OJJEMEHTBHl CUMMETPUM B MNHpaMuAax, Hapajuiesieunenax,
NPaBUJIbHBIX MHOTOI'PaHHUKAX.

Boruncienne 31€eMEHTOB MHOTOTPAHHUKOB: pE&Opa, IuaroHaiad, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTH W TOJHOM TMOBEPXHOCTH MPSIMOM TMPU3MBI,
IUIONIaJlb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOW IMPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH MPaBUJIBHOM MHUpPaAMUIBI,
TeopeMa O TMomaan yceu€éHHod mnupamuabl. [lonstue 00 oO0béMe. OOBEM
UPAMUIBI, IPU3MBIL.

[lonoOHble Tena B mnpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAJISIMU
MIOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJI.

11 KJIACC

TeJsia BpaleHust

[Hunuaapudeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPAYECKON
NOBEPXHOCTH, OCh UWJIUHAPUYECKON NOBEpXHOCTH. LlMIMHOpP: OCHOBaHUS H
OOKOBasi TOBEPXHOCTh, OOpa3ylolias MU OCh, IUIOMAJh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yloniue KOHUYECKOH MOBEPXHOCTU, OCh U
BEpIIMHA KOHUYECKOH moBepXxHOCTU. KOoHyC: OCHOBaHME W BEpIIHMHA, 00pa3yromias
U OChb, IUIOWIAJb OOKOBOM W TMOJHOW TOBEPXHOCTH. YCEUYEHHBI KOHYC:
oOpa3yrolue 1 BbICOTa, OCHOBaHHS M OOKOBAasi TOBEPXHOCTb.

Cdepa m map: 1meHTp, paguyc, AWAMETP, IUIOMIAJb MOBEPXHOCTH ChEpHI.
B3aumuoe pacronoxenue chepsl U MIOCKOCTH, KacaTellbHAas TIIOCKOCTh K cdepe,
IJI0Iab ChEepHI.

N306pakeHne Ten BpalieHus Ha TUIOCKOCTH. Pa3BEpTka muimmHapa U KOHyca.

KoMmOuHanmu Tenm BpamieHuss W MHOTOTPAaHHHKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl, cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJILHOTO TMapajuienenunega u cieactBus u3 He€. OO0bEM UUIMHApA,
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koHyca. O0BbéM 1mapa u miomaab chepsl.

[TogoOuble Tenma B mpocTpancTBE. COOTHOLIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJL.

Ceuenuss mwiMHapa (MapauiebHO W MEPHEHAUKYJISPHO OCH), CEUYECHHS
KOHyca (mapajijielbHOE OCHOBAHHUIO M MPOXOJSINEE 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy ¥ B pocTpaHCcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3znokeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekropaMm. llpaBmio napamnenenunena. PemeHne 3amad, CBA3aHHBIX €
OPUMEHEHHEM MpaBWI JEWCTBHM C BekTopamu. IIpsMoyronpHas cucrema
KoopauHat B ImpocTtpaHcTBe. Koopaunatel Bektopa. Ilpocreitmume 3amaun B
KOOpAUHATaxX. YTON Mexay BekTopamu. CKalaspHOE IPOU3BEICHUE BEKTOPOB.
Boeluncnenue yrioB MeXAy NPSMBIMU U IUIOCKOCTSAMHU. KoOpIMHAaTHO-BEKTOPHBIN
METOJ [TPU PELICHUH TEOMETPUUECKUX 3a/1a4.

NPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kjacce oOydaromuiics TMONYYUT CIEAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

ONEPHUPOBATH MOHATUSAMHU: TOUKA, PAMast, INIOCKOCTh;

OPUMEHATh AKCUOMBI CTEPEOMETPUU M CJEACTBUS W3 HHUX MPU PEIICHUU
T€OMETPUYECKHUX 3a]1a4;

ONEPHUPOBATH MOHATUSIMU: NAPAIIIEIBHOCTh U MEPHIEHIUKYISPHOCTD MPSIMBIX
1 TIOCKOCTEH;

KJaccu(GUIMPOBaAThH B3aUMHOE pacnoaoxXeHue IPSAMBIX u
IJIOCKOCTENB MPOCTPAHCTBE;

ONEPHUPOBATH MOHSATUSMH: JABYTPAHHBIA yroji, TPaHU JBYI'PAHHOrO Yria,
pedpo NBYIpaHHOTO YIJa, JTUHEWHBIN Yroj JABYTPAaHHOTO yIia, TpajycHas Mmepa
JIBYTPAHHOTOYTJIA;

ONEpUPOBATH MOHATUSAMU: MHOTOIPAHHUK, BBINYKIbIA UM HEBBITYKIbIM
MHOT'OTPaHHUK, JIEMEHThI MHOTOIPaHHUKA, TPaBUIIbHBI MHOTOTPAHHHUK;

pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPaHHUKOB (NUpaMHla, MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

KJIacCu(UIMPOBATH MHOT'OTPaHHUKH, BbIOMpas OCHOBaHUSI JUISt
Kiaccupukanuu (BBIIYKJIBIE M HEBBINYKJIble MHOTOTPAHHUKHU, MPABUIbHBIC
MHOTOTPaHHUKH, IPSIMbIE HHAKJIOHHBIE IPU3MBbI, MTapajuIeNIeUIeabl);

ONepHUpPOBATH HNOHSATUSIMU: ceKylias MJIOCKOCTB, ceyeHue

MHOTOTPAHHUKOB; OOBSCHSATh MPUHIMIBI TOCTPOEHUS  CEUYCHUH,

UCIIOIb3Ysl METOJT CIIEJIOB;

CTPOUTH CEUEHHMS] MHOTOIPAaHHUKOB  METOJOM  CJIEJOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB NPOCTBIX OOBEMHBIX (UTYp: BHUI
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CBEpXy, COOKY, CHHU3Y;

pemiaTh 3a/1a4yn Ha HaXOXKJIECHHUE TEOMETPHUECKUX BEJIUYHMH IO 00pa3iaM Win
aNrOpUTMaM, TIPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TIPH PEHICHUU
CTaHJIAPTHBIX MaTEMAaTHUECKUX 3a7[a4 Ha BBIUMCIICHUE PACCTOSHHMA MEXKIY ABYMS
TOYKAMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS TPSIMBIMU;

pemiaTh 3aJ1a4i Ha HaXOXKJACHUE TEOMETPUUYSCKUX BEIIMUMH 10 oOpa3laM WIIH
aNTOpPUTMaM, TIPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOJNBI MPH PEIICHUU

CTaHIAPTHBIX MATEMATHMYECKUX 3ajad Ha  BBIYMCJICHHUE  YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA MPSIMBIMH, MEXAY TNPAMOM M  IUIOCKOCTHIO, MEXIY
MJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB;

BBIYHUCIISITh OOBEMBI M IJIONIAJAM MMOBEPXHOCTEH MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuga) ¢ nOpuMeHeHueM  (GOpMyJl, BBIYUCISATH COOTHOIICHUS MEXTY
TUIOMIAIIMHU TTOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOI'PAHHUKOB;

ONEpUPOBATh MOHATUSIMU: CHUMMETPUSI B TIPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTECUMMETPHH, IIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPBHI;

U3BJICKATb, npeoOpa3oBbLIBAThH u MHTEPNPETUPOBATH
UH(OPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECCKUX (UTYpax, MPEACTABICHHYIO
Ha YyepTeKax U pUCYHKaX;

IPUMEHSTH TeoMeTpruueckue GakThl I pelIeHUs] CTePEOMETPUUECKHX 3a/1ad,
IPEAIIOIAraolIuX HECKOJIBKO IIaroB pPEUICHUs, €CIU YCJIOBUS IPUMEHEHUS
3aJlaHbIB IBHOU (hopMeE;

IPUMEHATh  IPOCTEUINHWE IPOrPAMMHBIE  CpEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUBOJUTH IPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJLE U
YKU3HU, PAClO3HABAThH MPOSIBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE;

IIPUMEHATh [OJIYYEHHbIE 3HAHUS HA IPAKTUKE: AHAIM3UPOBATH pEaJIbHbBIC
CUTyallUM W IPUMEHATh HW3YyUYCHHBIE IIOHATHS B INPOLECCE IMOHUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUpPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPUHU, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUICCKUX MTOHSATUH U TEOpEM, arrapaTa aireopbl, pemarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJCHUEM F€OMETPUUECKUX BEIUYHUH.

K xoniy o0yuenus B 11 kiiacce 00y4Jaronuiicss HAy4InuTCS :

ONEpUPOBATH TMOHATUSMU: UHWIWHJIPUYECKAsE TOBEPXHOCTb, 0O0pa3yrolue
UAJTUHIPUYECKOW  TOBEPXHOCTH,  UWIMHAP,  KOHHUYECKAass  TOBEPXHOCTb,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTb;

pacro3HaBaTh Tea BpauleHus (HUIUHIpP, KOHYC, cepa U 1ap);

OOBSICHAITH CIIOCOOBI MOJYYECHUS TEJ BpallleHUS,

KJIacCU(UIIUPOBATH B3AUMHOE PACIOIOkKEHHE chephl U MIOCKOCTH;

ONEePHUPOBATH MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BhICOTA

36



CErMeHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHUCIISITE 00BEMBI U TUTOMIAAN TOBEPXHOCTEH TeJ BpalleHus,
TEOMETPUUECKUXTEN C TPUMEHEHHEM (popMy;

OTIEpPUPOBATH MOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIN B cdepy U
OMMCAHHBINOKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILCHHUS;

BBIYHCIISITh COOTHOIIEHUS MEXIY IUIOMIAJsIMHU MMOBEPXHOCTEN U 00BbEMaMU
MMOJOOHBIX TEI;

n3o0paxaTh u3zydaeMble (GUTYpbl OT PYKH U C TPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

BBITIOJIHSITH (BBIHOCHBIC) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buj cBepxy, cOOKy, CHU3Yy, CTPOUTh CEUCHUS TEJ BpAIllCHUS;

U3BJIEKATh, WHTEPIPETUPOBATH u npeoOpa3oBLIBATH
UH(OPMAIIMIO O MPOCTPAHCTBEHHBIX TE€OMETPUUECCKUX (UTypax, MPEACTABICHHYIO
Ha YepTekKaxX U PUCYHKAX;

ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATh  JICMCTBHUSL  CJIOKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YUCJI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1aJ1af0T;

IIPUMEHSATH [PABUIIO MapalIeJIeIIUIIe1a;

ONEPUPOBATh NOHATUSAMM: IE€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, Yrojd MEXIY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBHI;

HaxOJUTb CYMMY BEKTOPOB U IIPOM3BEICHUE BEKTOPA HA YUCJIO, YTOJ MEXIY
BEKTOpaMH, CKAJLIPHOE MPOU3BEACHUE, pACKIAIAbIBAaTh BEKTOpP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM;

3a71aBaTh IUIOCKOCTh YPABHEHUEM B J€KapTOBOM CUCTEME KOOPAUHAT;

OPUMEHSTh TeOMeTpUYecKkue (aKThl I peHeHUs CTEPEOMETPUUECKUX
3a7a4, [MPEANOJaraloiuXx HECKOJIbKO IIaroB  pELICHMS, €CIU  YCIOBHS
MPUMEHEHUS 3a/1aHBIB ABHOU opme;

pemars MPOCTEUIINE TE€OMETPUUYECKUE 3aJa4yd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemarh 3aJayd  Ha JIOKa3aTeJbCTBO MATEMAaTHUYECKUX OTHOLICHUW U
Hax0JICHUE TEOMETPUUECKUX BEIUYMH MO 00pa3liaM WIH aJrOpUTMaM, IPUMEHSS
W3BECTHBIEMETO/IBI IPH PELICHUH CTAaHJAPTHBIX MATEMATHUECKHUX 3a/1a4;

IPUMEHATh  IPOCTEUINHE MPOrPAMMHBIE  CpPEICTBA W JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUYECKUX 3a/1a4;

IPUBOJUTh TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
YKW3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE;

MPUMEHATh TOJIYYCHHBbIE 3HAHWS HA NPAKTUKE: AaHAIM3UPOBATh PEajbHbIC
CUTyallUM W TMPHUMEHATh H3YYECHHBIC IOHATHS B IMPOLECCE IIOWCKA PELICHUS
MareMaTu4ecku CcGOpPMYJIUPOBAHHON MpPOOJIeMbl, MOJEIUPOBATH peaJIbHbIC
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CUTyallud Ha S3BIKE TE€OMETPHUM, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUN U TEOPEM, almnapara aareopbl, pemaTh
IIPAKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUUYECKUX BEJINUNH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue pasgena  |[KoiaudecTBo OCHOBHOE COIEp/KAHNE OCHOBHBIE BUJIbI IEATEIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
BBeneHue B cTepeoMeTputo 10 OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, AKTyaJIu3upoBaTh (HaKThl U METOIbI

npsiMasi, IIOCKOCTh, TPOCTpaHCTBO. [IpaBuiia
M300paKeHUSTHA PUCYHKAX: N300payKeHUS
HHOCKOCTeﬁ, napaijaCIbHBIX IPAMBIX
(oTpe3koB), CepeIMHbI OTPE3Ka.

[TonsTus: nepecexkaroniuecs

IJIOCKOCTH, TTEPECEKAFOIIHECS TPIMasi
IJIOCKOCT.

3HAKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHre MHOTOI'PAaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX

yeprexax. HauanbHble cBesieHHs 0

KyOe u mupaMu/ie, uX pa3BEPTKU

u mojenu. CedeHrss MHOTOIPaHHUKOB.
[TonsTe 06 akcMOMaTUYECKOM MOCTPOCHUN
CTEpEOMETPUU: AKCHOMBICTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

IUIAaHUMETPUH, PEIIEBAHTHBIE TEME.
IMosyuaTs npencraBiieHus o
MIPOCTPAHCTBEHHBIX (PUTYpax, pa3Ouparhb
MIPOCTEHIINE TPaBUIAN300paKEHUST STUX
buryp.

H300paxkath npsMyto U MIOCKOCThHA
PHUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH, TUPAMULY,
KyO, Ha3bIBaTh UX JIEMEHTHI.

Jenathb pucyHoK Ky0a, MUpaMuIbl, HAXOAUTh
OIIMOKH B HEBEPHBIX N300pAKCHUSX.
3HAKOMMTBCS C CEUCHUSIMH,

C METOJIOM CJIe/IOB; UCTIOJIb30BATh IS
MOCTPOCHUS CEYCHHSI METOJI CIIE/I0B, KPaTKO
3aMUChIBATh MATUIIOCTPOCHUS CEUCHHUSI.
Pacno3naBaTth BUJI ceueHUs
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nu OTHOH_IGHI/If/'I, B KOTOPBIX CCHCHUC ACIIUT
pebpa Kyba, HAXOAUTh IUIONIAIbCEUCHUS.
Hcnonb3oBath nogo0ue npu pelieHN! 3a1au
Ha ITOCTPOCHUECECUEHHU.

3HAKOMHTBCS C AKCHOMAaTUYECKUM
IIOCTPOEHUEM CTEPEOMETPUH,

C aKCMOMaMU CTEpEOMETPUHHU CIIEICTBUIMHU U3
HHUX.

NnmrocTpupoBaTh aKCHOMBIPUCYHKAMHU U
IIpUMepaMu U3 OKpYXKarolieil 00CTaHOBKU

[IpsiMbI€ 1 IIJIOCKOCTUB
[IPOCTPAHCTBE.
[lapamieabHOCT IPSIMBIXH
[JI0CKOCTEN

12

B3anMHOE pacnoioKeHue npsMbIX B
MIPOCTPAHCTBE: MEepeceKaroIuecs,

napaajaClIbHbIC N CKPCIIUBAIOIITUCCAIIPSAMBIC.

[TapannenbHOCTh NPAMBIX U TIJIOCKOCTEN B
IPOCTpaHCTBE: MapalieNIbHbIE MPSMbIE

B IPOCTPAHCTBE; MapaJIeIbHOCTHTPEX
MPSIMBIX; TAPAIJIEIBHOCT IPSIMON U
IUIOCKOCTH. YTJIBI C COHANPAaBICHHBIMU
CTOPOHAMHU; YTOJIMEXKAY IPSIMBIMU B
IPOCTPAHCTBE.

AKTYaau3upoBaTh GaKThl U METOIBI
MJIAHUMETPHUH, PEIIEBAaHTHBIE TEME, TTPOBOIUTH
AQHAJIOTHH.

IlepeyucasiTb BO3MOXHBIE CITOCOOBI
PacMoJIOKEeHUs ABYX MPSIMBIX

B IIPOCTPAHCTBE, MJUTIOCTPUPOBATH UXHA
npuMepax.

JlaBaTh onpejeneHHe CKPEIINBAIOIIUXCS
PSIMBIX,(POPMYITHPOBATH MIPU3HAK
CKPEIIUBAIOIIHNXCS MPSMBIX

Y IPUMEHSATH €r0 MPU PEeLICHUH
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[TapamienbHOCTB IIIIOCKOCTEM:
napasuieabHble INIOCKOCTH; CBOWCTBA
HapaJyIeIbHBIX IUIOCKOCTEH.

[Ipocreiinme npocTpaHCTBEHHbIE QUTYPHI HA
IUIOCKOCTH: TE€TPasip, KyO,napaiesienume];
MOCTPOEHUE CEUYECHHI

3az1a4.
Pacno3naBarth npusmy, Ha3bIBaTh €€
AJIEMEHTBHI.

CTpouth ceueHus Npu3MblHA

TOTOBBIX YEPTEkKAX.

ITepeuncasiTb BO3MOXHbBIE CITIOCOOBI
B3alMHOT'O PAaCIOJIOKEHHUSI TPIMOI U
IJIOCKOCTH B MPOCTPAHCTBE, PUBOIUTH
COOTBETCTBYIOILIHE TPUMEPHI U3 peaIbHON
JKU3HH.

/laBaThb onpenejieHue

MapaJyIEIbHOCTH IPSIMOMH

IIJIOCKOCTH.

®opMyJIMPOBATH NIPU3HAK
MapaJyIeIbHOCTH MPSIMOMN

1 TUIOCKOCTH, YTBEPKJIECHUE O MPIMON
MEepECEeUCHUs ABYX MIOCKOCTEMH,
IIPOXOIAUIMX Yepe3 NapauIeIbHbIC MPSMBIE.
Pemath npaktuyeckue 3aiaqnHa
MOCTPOEHUE CEUYCHUI

MHOTOTPaHHUKA.

OO0BbsACHATH CiTy4an B3aMHOIO
PacIoJIOKEHUs TNIOCKOCTEH.

JlaBaTh onpeaeeHue napauieIbHbIX
IJIOCKOCTEN; IPUBOAUTD IIPUMEPHI
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U3 PEeaJIbHOM )KU3HU U OKpYKaroIen
00CTaHOBKH, WILTIOCTPUPYIOLIUE
[IapaJUIEIbHOCTD TUIOCKOCTEH.
Hcnonb3oBaTh Npu3HAK NapajieIbHOCTU
JIBYX INIOCKOCTEH, CBOMCTBA MapaAJJICIIbHBIX
IJIOCKOCTEHMNPH pellieHu! 3a1a4 Ha
noctpoerre. OO0bACHATH, YTO Ha3bIBAETCS
napajuleIbHBIM IPOEKTUPOBAHUEM

Y KaK BBINOJHSETCA IPOEKTUPOBAHNE
¢Guryp Ha II0CKOCTb.

M300paxaTth B mapauieabHON

MPOEKINU pa3INyuHbIe

reoMeTpruiecKkue QUrypsbl.
MopenupoBaTthb peanbHble CUTyallUUHA
A3bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIENH

C UCTOJIb30BAHNEM F€OMETPHUUECKUX
MOHATHUH.

Hcnoab30BaTh Npu pelieHUH 3a7jauHa
IIOCTPOEHHUE CEUEHHH NOHATHE
napaieNIbHOCTH, IPU3HAKU

Y CBOMCTBA MapauIeIbHbIX IPAMBIXHA
IUIOCKOCTH




[leprieH IMKYIIIPHOCTD NPSIMBIXU
JIOCKOCTEN

12

[IepnieHIUKYISPHOCTD NPAMOU

Y IJIOCKOCTH: NEPIICHIUKYIISIPHBIC NIPSMBIC B
IIPOCTPAHCTBE, IIPSAMBIE NTAPAILJICIIbHBIE U
NEPIEHANKYJIAPHBIEK INIOCKOCTH, IIPU3HAK
NEPIEHANKYIAPHOCTH IPSIMOU

Y IJIOCKOCTH, TeOpeMa O IIPSMO
NEPHEHANKYISAPHOH IIJIOCKOCTH
[IepnieHAUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
NPSAMOM JI0 TNIOCKOCTH

AKTYyanu3upoBaTh (pakThl U METOJIBI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUH.

OO0BSICHATH, KAaKOI YTroJ1 Ha3bIBAETCIYIJIOM
MEXKy IIEPECEKAIOIIMMUCS NIPSIMBIMH,
CKpELIMBAIOIINMUCS

IIPSAMBIMU B ITpocTpaHcTBe. /laBaTh
omnpeeJieHHe IEPIECHINKYISAPHBIX MPSAMBIX
U IPAMOM, NIEPIIEHIUKYISIPHOMK MIJIOCKOCTH.
HaxoauTe yrisl Mexay

CKpEIHUBAIOIIUMHUCS IPSIMBIMU B KyOen
ApaMu/Ie.

IIpuBoaAMTH NpUMepPbI U3 PEATBHON KU3HU U
OKpY KaIoIIeH 00CTaHOBKH,
WUTIOCTPUPYIOIIHAE

NEPIEHIUKYIIPHOCTD MPSIMBIXB
IIPOCTPAHCTBE

U NIEPIEHAUKYIIAPHOCTD MPSMOMK IUIOCKOCTH.
P opmMyIHpPOBATH NIPU3HAK
NEPIEHIUKYIIPHOCTUH IPSMOU U INIOCKOCTH,
IPUMEHSATh €r0 HallPAKTUKE: OOBSICHITH
MePIEHINKYISIPHOCTh pedpa Kyba

Y IMaroHajy ero rpaHy, KOTopas ero
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HE COACPKUT, HAXOAUTh JJIMHY AUArOHAIN
Ky0a. BbrunuciasaTe BBICOTYIPaBUIIBHOM
TPEYTrOJIbHOM U MPABUIBHOM
YETHIPEXYTOJbHOUMUPAMHUT TIO JITTHHAM
pedep.

PemaTh 3a7a4n Ha BBIUKCIIECHUS, CBSI3aHHBIE
C MEPIICHIUKYISIPHOCTHIONPSMOMN U
IIJIOCKOCTH, C UCITOJIb30BAHUEM IIPH PEIICHUN
TJIAHUMETPUIECKUX (PaKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3BIBAIOT
MIEPIICHIMKYIISIPOM 1 HAKIIOHHOM M3 TOYKH K
IUIOCKOCTH; MPOEKIAEN

HAKJIOHHOH Ha ITOCKOCTh. OOBICHATE, YTO
Ha3bIBAETCS PACCTOSTHUEM:

OT TOYKH JI0 IJIOCKOCTH; MEKTY
MapaIeIbHIMU TUIOCKOCTSMU; MEXAYIPSIMOM
Y apajuieIbHOM €i TUIOCKOCTBIO; MEXKITY
cKkpenuBarommmucs npsmeivu. Haxogurs
9T PACCTOSIHUA B IPOCTHIXCITy4Yasix B KyOe,
nMpamuje, npusMe.

MoaeanpoBaTh peabHblEe CUTYyal[UMHA
A3bIKE€ TEOMETPUU, UCCIIEN0BATH
MIOCTPOEHHBIE MOJIENU C UCTOJIb30BaHUEM
Tr€OMETPUUYECKHUX

MOHSATUH.

Hcnoab30BaTh IIpy pelIEHUN 3a1a4 Ha
noctpoeHue ceueHuit reopemy Ilucgaropa,
CBOMCTBA MPAMOYTOJIbHBIXTPEYT OJIBHUKOB
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YTl MEXIY IPSAMBIMU U
[1JIOCKOCTSIMHU

10

VYIuBl B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOU
U IUIOCKOCTBIO; IBYTPAHHBIN YT 0J1, INHEUHBIN
YTOJI ABYTPAHHOTO yIJIA.
[lepnieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK
NEPIEHANKYJIIPHOCTH ABYXIUIOCKOCTEM.
Teopema o0 TpEX MepHIEHIUKYISIPAX

AKTYyanu3upoBaTh (pakThl U METOJIBI
IUIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTDH AHAJIOTHH.

JlaBaTh onpejaeneHue yriia Mexay NpsMou u
IJIOCKOCTBIO0, (POPMYJIUPOBATH TEOPEMY O
TpEX MEepPIEHIUKYIIApax U OOpPaTHYIO K HEH.
HaxoauTs yroa Mexay npsMon u
IJIOCKOCTBIO B MHOTOI'PaHHUKE, PACCTOSTHUE
OT TOYKH J0 NIPSIMOI

Ha IUIOCKOCTH, UCIIONb3Ys TEOPEMY

o Tpéx mnepneHaukyaspax. IIpoBoguts Ha
yepTexe MEepHeHAUKYISIp: U3 TOYKH Ha
MPSIMYIO; U3 TOUYKH HA TJIOCKOCTb.

JlaBaTth onpesienieHre AByrpaHHOTOyIIa U

ero 3neMeHTOB. OOBSICHITH PaBEHCTBO BCEX
JIMHENHBIX YIJI0B IBYTPAHHOIO YIJIa.
Haxoauthb Ha yepTexe IBYIpaHHBIN yroj Mpu
pebpe nupaMu/ibl, MPU3MBbI,IapajljiesIenumneaa.

JlaBaTh omnpe/ejieHue yria MEXY|
IUIOCKOCTSIMH.

JdaBaThb onpenesienune

u  (¢opMyaupoBaTb NPHU3HAK B3aUMHO
MEPIEeHIUKYISIPHBIXIUIOCKOCTEH.

HaxoauTtp yrisl Mexay IMI0CKOCTAMUB KyOe U
paMu/Ie.

Hcnoab30BaTh IIpH PEIICHUH 33/1a40CHOBHBIC
TEOPEMBI U METO/IbI INIAHUMETPHH.
MogaeanpoBaTh peaibHble CUTYyal[UUHA S3bIKE
Tr€OMETPUH, HCCIAEAOBATH IOCTPOCHHbIE
MOJICITH

C UCTIOJIb30BAaHUEM I'€OMETPUUECKUXITOHATHIA.
Hcnoab30BaTh npu pelIeHUN 33/1a4Ha
MOCTPOCHUE CEYEHUN COOTHOLIEHUS B
MPSIMOYT'0JIBHOM TPEYTrOJIbHUKE
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MHOrorpaHHUKH

11

[TonsiTue MHOTOTrpaHHKKA,

OCHOBHBIE JIEMEHTBI MHOTOTPaHHUKA,
BBIITYKJIBIC U HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOIPAHHUKA.

[Ipu3ma: N-yronpHas npu3ma; rpaHu

AKTYyanu3upoBaTh (pakThl U METOJIBI
IUIAHUMETPUH, PEIIEBAHTHBIE TEME,
NPOBOJIUTH AHAJIOTHH.

JlaBaThb onpejesieHHe apajulelIenuIeaa,
pacno3HaBaTh €rOBU/bI U U3y4aTh CBOICTBA.

N OCHOBAHM: IMMPU3MBI; IIpsIMas 1
HAaKJIOHHAA IIPU3MBI; OoKoBas

1 TTI0JIHAas MOBEPXHOCTD ITPU3MBI.
[Tapamtenenunen, NpsMOyroJbHbIA
napasJiesIenuIe] 1 ero CBOMCTBa.
[Inpamuia: N-yronpHas nupamMuaa,rpaHu
1 OCHOBAHHUC IMHUPAMU/BI; OoKoBas "
TIOJTHas TOBEPXHOCTh

nrupaMuabl; IIpaBUJIbHAA U yceqéHHas[
nupamua.

OJeMEeHTBI IPU3MbI U TMPaAMHUIBL.
[TpaBuIbHBIE MHOTOTPAHHUKH:
HOHATHUE NTPABUIILHOTO
MHOI'OI'paHHMKA; IPABUIIbHAS IPU3MA U
IpaBUiIbHASA IMPAMK/JIA; IPABUIIbHAS
TpeyroJibHas MUpamua

U NPaBWIBHBINA TETpa’ap; KyO.
[IpencraBnenue o MpaBUIbHbBIX
MHOTOI'paHHHUKaX: OKTa’JIp, A0AEKadIPH
UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHsI OTHOCUTEJIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHHU B IUPAMUIAX,
napaJuleJenuIe1ax, MpaBUIbHbIX
MHOTOTpaHHHUKAaX.

JaBaTh onpeneneHue nupamMmuibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
¢opmyampoBath cBoiicTBa pédep,
rpaHeil ¥ BBICOTHI IPABUIIBHON
MTAPAMU/IBI.

HaxoauThb miomans HOJIHOU

1 OOKOBOI TOBEPXHOCTH TUPAMHUIBI.
JlaBaThb onpeae/ieHue yCEUEHHON
MAPaMU/IbI, Ha3bIBaTh €€ DJICMEHTHI.
D opMyIMPOBATH TEOPEMY

0 Mo OOKOBOM MOBEPXHOCTH
MPaBUJILHOW YCEUEHHOM MUpPaMU/IbI.
PemaTe 3a1aun Ha BBIYUCIIEHUE,
CBSI3aHHBIE C MUPAMHJIAMH, a TAKKE
3a/1a4yd Ha IOCTPOEHUE CEUCHUI.
JlaBaTh onpeae/ieHue pU3Mbl,
Pacno3HaBaTh BUbI IPU3M,
H300paKATh NPU3MbI HA YEPTEKE.
HaxoauTh mioniaap NoaHoOM uim
OO0KOBOI1 MOBEPXHOCTH MPU3MBI.
N3yuyaTh cooTHOIIEHUS Depa 1
yrcna péoep, rpaHeil u BepIIuH
MHOTOI'PaHHUKA.

N3yuyaTh BUIbI IPAaBUIIBHBIX
MHOTOIPaHHUKOB, X HA3BAHUSIU
KOJIMYECTBO rpaHei.
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Borunicnenue 31€MEHTOB MHOTOIPaHHUKOB!
pé6pa, nuaronanu, yrisl. [Inomane 60koBoM
IIOBEPXHOCTHH ITOJIHON ITOBEPXHOCTHU IIPAMOM
IIPA3MBI, IUIOIAb OCHOBAHUI, TEOPEMAO
OOKOBOI MOBEPXHOCTU NPSAMOM MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTU IIPAaBUIIBHON MUPAMU/IBI,
Teopema

0 TUIOMA I OOKOBOM MMOBEPXHOCTH

YCEe4EHHOM TUpamMU bl

M3yyars cuMMeTpHIO

MHOTOTPaHHHUKOB.

OO0BSICHATH, KAKHE TOUYKH HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEJIBHO JTaHHOU
TOYKH, IPIMOMUIIN JIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WU MJIOCKOCTHIO
CUMMETPUU (DUTYPBI.

IIpuBoaMTH NPUMePHI CUMMETPUYHBIX
buryp B apXUTEKType,TEXHUKE, IPUPO/JIE.
MoneaupoBaTh peajibHbIE CUTYAIIMUHA
A3bIKE T€OMETPHH, UCCIIEIOBATh
MIOCTPOEHHBIE MOJIEH

C UCHOJIb30BAaHNEM IF'€OMETPUUYECKIX
MTOHATHH, UCITOIB30BaTh MTOJI00ME
MHOT'OIPDaHHUKOB

OO6BEMBI MHOTOT'PaHHUKOB

[Tousarue 06 006éMe. OOBEM
MTUPAMH/IBI, TPU3MBI

AKTYaJau3upoBaTh GaKThl U METOIBI
MJIAHUMETPUH, PEIICBAHTHBIE TEME.
OO0BSACHATH, KaK U3MEPSIOTCS

00BEMBI TEJI, TIPOBOJIS AHAIOTHIOC
M3MEpPEHHEM ILIOIIaAeH

MHOTOYTOJIbHUKOB. @OPMYJMPOBATH
OCHOBHBIE CBOIMCTBa 00BHEMOB.

H3yuatsb, BEIBOAUTH GOPMYJIbI 00bEMA
MPSIMOYTOJIBHOTO MapajuielienuIeia, Ipu3Mblu
MUPAMUJIBI.

BouryuciasaTs 006EM IPU3MBI U TUPAMHUIBI 10
ux 3neMeHTaM. [IpuMeHsITh 00BEM 11151
PELIEHUACTEPEOMETPUUYECKHUX 3a1ad U IS
HaXO0XJIECHUS F€OMETPUUECKUXBEIUYNH.
MopenupoBaTh peajibHbIE CUTYAL[UMHA SI3bIKE
r€OMETPUH, UCCJIeI0BATH ITIOCTPOCHHBIE
MOJIEJIM C UCTIIOJIb30BAHUEM T'E€OMETPUUYECKUX
MMOHSATHH
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[ToBTOpEHME: CEUCHUS,
PACCTOSTHUS U YTJIbI

[TocTpoenue ceueHnB

MHOT'OI'DAHHUKE.

Brluncnenue paccTossHUN: MEXAY IBYMs
TOYKaMH, OT TOYKH JI0 NIPSIMOM,0T TOYKHU 110
IJIOCKOCTH; MEXKIY

CKpELIUBAIOIMMHUCS NPSIMBIMH.
Brruucnenue yrios: Mexuy
CKPELIMBAIOIINMUCS IPSIMBIMU, MEXIY
IPSIMOM M TUIOCKOCTBIO, IBYTPaHHBIX
YIJI0B, YIT10B MEXAYIUIOCKOCTSIMHU

CTpouTth ceyeHre MHOIOIPAaHHUKaMETOJ0M
CJIE/IOB.

JlaBaTh onpejeeHue pPaCCTOSTHUSAMEXKTY
burypamu.

Haxoautp paccTosiHue Mexny
HapajuIeIbHBIMU INIOCKOCTSIMH,

MEK1Y INTIOCKOCTBIO U MapalIeIbHONEN
IIPSAMOM, MEXIY

CKpeluBaromuMucs npsMbIMU. CTPOUTH
JIMHEWHBIN yroJ IBYrPaHHOIO YIJla Ha
yepTexe

MHOTI'OrpaHHUKa U HaXOJUThb €ro
BCJIIMYHHY.

HaXO)II/lTl) YIJIbI MEXKAY INIOCKOCTIMUB
MHOTI'OrpaHHUKax

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  |[KoanuecTBo OcHOBHOE coziep>KaHue OCHOBHBIE BUJIbI €S TEIBHOCTH
(Temsl) Kypca 4acoB oOy4Jaromuxcs
Tena Bpaenus 12 Cdepa u map: UeHTp, paanyc, TUaMeTp; AKTYyaJIu3upoBaTh (HaKThl U METOIbI

IUTOINAb MMOBEPXHOCTH cepbl. Bzanmuoe
pacronoxenue cepsl U MI0CKOCTH;
KacaTeJbHas IUIOCKOCTh K cepe; Tuomap
ctepsl.

N3obpaxenue cdepsl, mapaHa IIOCKOCTH.

CeueHnns mapa

IUTAaHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
AQHAJIOTHH.

JlaBaTh onpeaeneHus chepsl 1 mapa,ux
LEHTpa, paauyca, JMaMmeTpa.

Onpeaeasats chepy Kak GurypyspaiieHus
OKPY>KHOCTH.

HccaenoBars B3auMHOE

pacmoyioxeHue cepbl U TIOCKOCTH,ABYX cdep,
WLTIOCTPUPOBATH 3TO HA YepTexax 1
pPUCYHKaX.

D opMyJIMPOBATH ONPEICICHUE KacaTeIbHON
IIJIOCKOCTH K cepe,

CBOMCTBO U NMPU3HAK KACATEIbHOUIIIIOCKOCTH.

3HAKOMHTBCS C I€0/1e3MUECKUMUIMHUSAMU Ha
chepeOObACHATD, UTO HAa3bIBAIOT LIUIUHIIPOM,
Ha3bIBaTh €ro AreMeHThL. 3yuars,
00BSICHATH, KaK MOTYYUTHLUIUHAP TYTEM
BpaIlICHUS

MPSIMOYTOJIbHUKA.

BbIBOIMTH, HCTIOIB30BATH (YOPMYIIBIIIS
BBIYHCIICHUS TUIOMIA OOKOBOM MOBEPXHOCTU
HUIHH]IPA.

N3yuarts, pacno3HaBaTh pa3BepTKYIHINHIPA.
N300paxaTh HUIMHP U €70 CEYEHUS
MJIOCKOCTBIO, TPOXOIAIIEH Yepe3 ero ocCh,
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MapajuieIbHON WM MEPIECHANKYIAPHON OCH.
HaxoauThb miomanau 3TUX CEYCHUH.
MoneaupoBaTh pealibHbIE CUTYallMMHA S3bIKE
r€OMETPHUH, UCCJIe0BATH ITOCTPOCHHBIE
MOJICIIH

C UCIIOJIb30BaHUEM F€OMETPUUYECKUXITOHATHM

HunuHapuyeckasi MOBEpXHOCTb, 00pa3yromIye
MUJIUHIPUYECKOU MMOBEPXHOCTH, OCh
HWINHAPUYECKONTIoBepxHOCTU. Lnnuup:
OCHOBaAHUSU OOKOBAsi MOBEPXHOCTb,
00pa3yromas 1 0Ch; TUIOIIA/Ib

OOKOBOH U MOJIHOM MMOBEPXHOCTH.
N3obpaxenune mumHIpa

Ha TiockocTh. Pa3eéprka munmuapa.Ceuenns
MUIUHAPA (TUI0CKOCTHIO, TApAIICTFHOM WITH

NEPIEeHINKYISPHON OCH WINHIPA)

Konunyeckasi IoBepXHOCTh, 00pa3yromiye
KOHUYECKOU MOBEPXHOCTHU, OCh U BEpIIMHA
KOHUYECKOW MOBEPXHOCTH.

Konyc: ocHoBaHue u BepinHa,00pa3ymomias u
OCb; IIOLIA/Ib

OO0BsACHATB, KAKOE TEJI0 HAa3bIBAIOTKPYTrOBBIM
KOHYCOM, Ha3bIBaTh €ro 3JIE€MEHTHI.

N3y4arh, 00bACHATD, KaK MOJTYYUTHKOHYC
MyTEM BpaIICHUS

MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOI ¥ TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIH
KOHYC: 00pa3yIoIuen BHICOTa; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

N300pakeHne KoHyca Ha MII0CKOCTH.
PaszBéprka xonyca.

Ceuenus kKoHyca (TJI0CKOCTHIO,TapalIeIbHOM
OCHOBAHHUIO,

U IJIOCKOCTBIO, TPOXOsiieldepes BEPIINHY)

MN300paxaTh KOHYC U €70 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAILEH YepeE3 OCh,U
IJIOCKOCTBIO, NEPIEHANKYIAPHON

K OCH.

HN3y4yarsb, pacno3HaBatrb pa3BEPTKYKOHYCA.
BoIBOAUTH, HCII0JIB30BATH POPMYIIBIIIIS
BBIYUCIICHUS TUIOIIAIN OOKOBOM MOBEPXHOCTHU
KOHYca.

HaxoauTh miomaaym ce4eHuil, mpoxXoasauux
yepes BEPIIMHY KOHYCAWIIH
MEPIECHINKYIISIPHBIX €r0 OCH.

O0BSICHATH, KAKOE TEJI0 HA3EIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4arh, 00bACHATD, KaK €rONOJYYUTh
MyTEM BpallleHUs IPSIMOYTOJIbHON TpamneLyy.
BoiBoauTh, NpUMEHATH GOPMYITY JUIs
BBIYHCIICHUS IJI0L[a11 OOKOBOMIIOBEPXHOCTH
YCE4EHHOr0 KOHYCa

Kom6unanus ten BpamieHus

¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK,
OTIMCAaHHBII 0KOJIO cdepbl; cepa, BIUCAaHHAST
B MHOTOTPaHHHK WU

B TEJIO BpaAIICHUS

AKTYyaJIu3upoBaTh (HaKThl U METO/IbI
IUTAHUMETPUH, PEIeBAHTHBIE TeME, IIPOBOIUTH
AQHAJIOTHH.

Pemath cTrepeomerpudeckue 3a1a4m,
CBSI3aHHBIE C T€JIaMH BPAIICHHUS, TIOCTPOCHUEM
CEUEHUH TeJ BpalleHus,
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C KOMOUMHAIMSIMH TEJl BpalllCHUS

Y MHOTOTPAHHUKOB HA HaX0XJACHUE
r€OMETPUYECKUX BEIUYMH.

Hcnonb30BaTh NpH PELICHUU CTEPEOMETPUUECKUX
3a/1a4 IIAHUMETPUIECKUE (PaKThI U METOIbI3a1a91
Ha BBIYHCIICHUE

Y JI0Ka3aTeIbCTBO.

MoaenupoBaTh pealibHbIE CUTYaIlUMHA S3bIKE
T€OMETPHH, UCCJIEA0BATH ITOCTPOECHHBIE MOJIENH C
HCII0JIb30BAHUEM T'€OMETPUYECKUXITOHITUI

OOBEMBI TEN

ITousaTue 06 00néMe. OCHOBHBIECBOMCTBA
00BHEMOB Tel.

O0bEM unmHApa, Konyca. O0bEM mapa u
TJI01a b Chephl

AKTyaJIu3upoBaTh (HaKThl U METO/IbI
TUTAHUMETPUH, PEIICBAHTHBIC TEME, IPOBOIUTH
aHAJIOTUH.

BoiBoauTH, HCN0JIB30BAaTh POPMYITBEIOOBEMOB:
TPU3MBI, TWIHHIPA, TAPAMHUIBI, KOHYCA;
YCEUEHHOH MUpaMHIIBI M YCEYEHHOTO KOHYCA.
PemaTth crepeoMeTprUeCKUE 3a1a9U,CBSI3aHHBIC C
BbIUUCIIEHUEM 00BEMOB. D OPMYIHPOBATH
OTIpeJIeIICHUE IapoOBOTO CETMEHTA, IapoBOTO CIIOS,
IIAPOBOTO CEKTOPA.

I[IpumeHsTh GOpMYIBI
VIS HAX0XACHUS 00BEMOB IIAPOBOTOCETMEHTA,
[IAPOBOTO CEKTOPa
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[TooOHbIE TENa B MPOCTPAHCTBE.
CoOTHOIICHNS MEXTY TUOIAAIMA
MOBEPXHOCTEN, 00BbEMaMU TI01I0OHBIXTEN

PemaTh crepeoMeTpuuecKue 3a/1a4u,CBA3aHHBIC C
00BEMOM 11apa

U 10610 cepbl. MoaeaupoBaTh peaabHbIe
CUTYAaIIMMHA SI3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETTN

C UCTIOJIb30BAHMEM I€OMETPUUECKUXITOHATHM.
AKTYaau3upoBaTh (GaKThl U METOIBI
MJIAHUMETPHUH, PEJIEBAHTHBIE TEME, TTPOBOIUTH
aHaJIOTHM.

PemaTh crepeoMeTpudecKue 3a/1auu, CBI3aHHBIC C
COOTHOIIIEHHEM  OOBEMOB M TIOBEPXHOCTEH
MMOJOOHBIX TEN

B IIPOCTPAHCTBE.

MoaeanpoBaTh peaibHbIC CUTYaI[UNHA S3BIKE
T€OMETPHH, UCCIIEIOBATh TIOCTPOSHHBIE MOJICITH C
HCITOJIh30BAaHNEM T'€OMETPUUCCKUXTTOHATUI

BeKTophl U KOOPIMHATHIB
[IPOCTPAHCTBE

10

BekTop Ha MIIOCKOCTH M B TIPOCTPAHCTBE.

CnoxeHue U BbIUNTaHuEe BEKTOPOB.
YMHOXHHEBEKTOPA HA YHCIIO.
Paznoxenue

BEKTOPA MO0 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio napannenenunena.
Pewienue 3aay, cBs3aHHBIX C
MIPUMEHEHUEM TTPaBUJI ICHCTBUIIC
BEKTOPAMH.

[IpsiMoyronpHas cuctema KOOpAUHATB
npoctpanctee. KoopauHaTsl

BeKkTopa. IIpocrenmue 3a1auus
KOOPJAMHATAX. YTOJ] MEXIY BEKTOPAMHU.
CkansipHO€ MpOU3BE/IEHUE BEKTOPOB.
Briuucnenue yrioB Mexay NpsiMbIMUAA
MJIOCKOCTSIMHU.

AKTYyanIu3upoBaTh (pakThl U METO/IbI
IUTAHUMETPHUH, PEJIIEBAHTHBIE TEME, IIPOBOINUTH
aHasiornd. OnepupoBaTh NOHATHEM BEKTOPB
IIPOCTPAHCTBE.

®opMyIHpPOBATH IPABUJIO NapaJlICIICIUIIENA IPU
CJI0KEHUHMBEKTOPOB.

CkJ1aabIBaTh, BBIYUTATH BEKTOPBI,

YMHOKAaTh BEKTOp Ha ynciio. M3y4yaTh OCHOBHBIE
CBOICTBA ATUXONEPAIUH.

JlaBaThb onpesieseHe NpsiMOyroJIbHONCUCTEMBI
KOOpJMHAT B NIpOCTpaHCTBE. Boipasurn
KOOpJMHATHI BEKTOPA Yepe3 KOOPAUHATHI €T0
KOHIIOB.

BuIBOAUTE, HCIIOJIBL30BATH (DOPMYJIYAIUHBL
BEKTOpa U PacCTOSHUS MEXy TOUKaMHU.
BeipaxkaThb cKalsipHOE IPOU3BEICHUEBEKTOPOB
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KoopaunaTHO-BEKTOPHBIN METO

IIpU pCHICHNU I'COMCTPHUYICCKUX 3aaa1

4yepe3 UX KOOPAMHATHI, BEIYUCIIATH YIOJI MEXKIY
JBYMsI

BEKTOPAMH, JBYMS IIPSIMBIMHU.

HaxoauTs yros mexnay npsmou

Y IUIOCKOCTBIO, YTOJI MEXKy IBYMAILUIOCKOCTAMU
AHAJTMTUYECKUMH METOJaMU.

BeiBoauTh, HCNO0IB30BATH (P OPMYITY

PACCTOAHUA OT TOUKH 10 IMMIOCKOCTU

[loBTOpEHue, 06001IEHUE U 7| OcHoBHbIE (pUTYpPBI, PAKThI, TEOPEMBI Pemate npocreiine 3a1adMHa HaX0XKIACHUE JUINH
cUCTeMaTH3alus 3HAaHUH Kypca MJIaHUMETpuH. 3a1aun U YTJIOBB T€OMETPUICCKUX QUTYpaX,
TUTAHUMETPUHU B METOJIBI UX npuMeHsTh TeopeMy [ludaropa, Teopemsl cuHycoB
pelIeHus. u KocuHycoB. HaxoauTs miomanas
OcHoBHbIE (DUTYPBI, (PAKTHI, TEOPEMBI MHOT'OYrOJIbHUKA,Kpyra.
Kypca CTepeoMeTpHH. 3anauu Pacno3naBathb noo0HbBIE PUTYPHI,HAXOIUTh
CTEPEOMETPHUHU ¥ METOJIBI MX PEIICHHS OTHOIICHHA JUTHH
U TUIOIACH.
Hcnonb3oBaTh npu pelieHUH CTEPEOMETPHUUECKUX
3a1a4 (PaKThIM METOIbl IUTAHUMETPHUH
OBIIEE KOJIMYECTBO HACOB 34

110 I[IPOTPAMME
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PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHuniii kypc «BeposiTHOCT UM cTaTUCTHKa» 0a30BOTO YpPOBHS SIBISIETCS
MPOJOJDKEHUEM U Pa3BUTHUEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOTO  00miero oOpa3oBaHus. YueOHBIH Kypc  NpeAHa3HAuYeH  JJis
dbopmupoBaHusl y OOyYarOMUXCA CTATUCTHUYECKON KYJBTYPbl M TOHMMAaHUS POJIH
TEOpPUH BEPOSTHOCTEH KaK MaTeMaTUUYEeCKOTO HWHCTPYMEHTa [JIsi HW3y4YeHHUs
CIIy4yalHBIX COOBITHH, BEJIMYMH W TporieccoB. [Ipu wu3ydyeHum yueOHOTO Kypca
o0OoramarpTcss  MNPEACTABICHUS  OOy4alolUMXcsi O  METoJax  MCCleIOBaHUs
U3MEHYMBOIO MHpaA, pPa3BUBACTCSd IMOHUMAaHUE 3HAYMMOCTH M OOIIHOCTH
MaTeMaTHYEeCKUX METOJI0OB TO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTEeCTBEHHO-HAYYHOT'0O MUPOBO33PEHHUSI.

CopepxaHue y4eOHOrO Kypca HampaBlIeHO Ha 3aKperjieHue 3HaHUM,
MOJIYYEHHBIX TIPU M3yUYEHHH Kypca Ha YpPOBHE OCHOBHOTO OO0IIero oOpa3oBaHus, 1 Ha
Pa3BUTHETIPEJICTABIICHUMN O CIIyJallHBIX BEJIMUMHAX U B3aMMOCBS3SX MEXITYy HUMU Ha
Ba)KHBIX MPUMEpPAX, CIOKETbl KOTOPBIX IOYEPIHYThl M3 OKpYy’Kawomero mupa. B
pe3ynbrare y o0ydarmuxcsl TOKHO cOpMUPOBATHCS MPEACTaBICHHE O Hambosee
yIOTPEOUTENBbHBIX M OOIMIMX MAaTeMaTUYeCKUX MOMACNAX, HCIOJIb3YeMbIX IS
OMMCAHMSI AHTPOTIOMETPUYECKUX M JEMOTpapUUeCKUX BEJIMYWH, MOTPENTHOCTEH B
Pa3IUYHOIO POJIa U3MEPEHUSX, JJIUTEIbHOCTH O€30TKa3HOW pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTePUCTUK MACCOBBIX SIBJICHUH U TIPOIECCOB B OOIIECTBE.

B coorBerctBUM ¢  yKa3aHHBIMH  IIeIIMH B CTPYKType  Y4eOHOTO

Kypca
«BeposATHOCT, M CTaTUCTHKA» JUIsl YPOBHS CpeaHero ooOmero oOpa3oBaHUsA Ha
0a30BOM ypOBHE BBIJICJIICHBl CJCAYIONIME OCHOBHBIE COJECpPXKATEIbHBIC JIMHUU:
«Cry4aitHbie COOBITHSI ¥ BEPOSITHOCTHY», «CiydaiiHble BEJIMYUHBI U 3aKOH OOJBIINX
YHUCEN.

BaxHyio yacTeh yueOHOro Kypca 3aHMMAeT HW3YYCHHE TE€OMETPHUECKOrOo H
OMHOMMANILHOTO PACIIPEICTICHI U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTaMHU —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpe/IeICHUSIMU.

Conepxanue muHUM «CiydaiiHble COOBITHSI U BEPOSITHOCTH» CIY>KUT OCHOBOM
st (opMuUpOBaHHS TIPEACTABICHUM O paACHpeNeieHUd BEPOATHOCTEH MEXIy
3HAUCHUSMH CIIYYalHBIX BEJIMYMH, a TaKKe 3Ta JMHUA HeoOXxoauma Kak 0asa
JUTST  W3y4YeHWs 3aKkoHa OONbIIMX 4Yucenl — (YHIAMEHTaJIbHOTO  3aKOHa,
JNEUCTBYIOIIETO B TMPUPOAE M OONIECTBE W HMEIOIIET0 MaTeMaTHYEeCKYIO
dopmanuzanuio. CaMm 3aKOH OOJIBIIMX YHCEN MPEAJIaracTcss B O3HAKOMUTEIbHOU
dbopme ¢ MUHMMAaIbHBIM UCIIOJIb30BAHUEM MaTEMaTUYeCKoro ¢hopmaiusma.

Tembl, CBSI3aHHBIE C HEMPEPBHIBHBIMU CIYYalHBIMU BEJIMYMHAMU, aKIEHTUPYIOT
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BHUMaHHE OOYyYalOIIMXCS Ha ONHCAHMM M M3YyYEHUU CIy4YalHBIX SBJICHUM C
MOMOIIBIO  HENmpepbIBHbIX  (GyHKUMA.  OCHOBHOE  BHHMaHHE  YAENAETCS
ITIOKA3aTEJIbHOMY M HOPMAJIBHOMY  PACHpPEACNICHUSAM, NPU OTOM MPEANOIaracTcs
03HAKOMUTEIbHOEH3yUEHUE MaTepHrasia 0€3 10Ka3aTeIbCTB IPUMEHAEMBIX (DAKTOB.

OO6miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [IJII HW3Y4YeHHs] y4eOHOro Kypca
«BeposiTHocTh U cTatucthka» — 68 wyacor: B 10 kmacce — 34 yaca (1 gac B
Heaemo),B 11 kinacce — 34 yaca (1 yac B Hezemo).

COJIEPKAHUE

OBYYEHMUSA10 KJIACC

[IpencraBienne JaHHBIX C TMOMOMIbIO Tabiaul U auarpamMm. CpenHee
apudMeTHUecKoe, MeJauaHa, HauOoJblllee M HAWUMEHbIIIee 3HAYEHUS, pa3Max,
JUCTICPCUSU CTAaHJAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB.

Cny4aitHple SKCIEPUMEHTHI (OIBITHI) U CIAyYaHBIC COOBITHS. DJIeMEHTapHbIC
coObITHs (MCXO/bI). BeposTHOCTH CilydallHOTO COOBITHS. bBaIM30CTh 4YacTOTHI U
BEpPOSTHOCTU COOBITUM. CiydyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTuAMU.  BeposTHOCTH  CcOOBITMHE B OmBITaX C  PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJl COOBITUSIMU: TI€pECeUYeHHE, OO0BEAMHEHHE, MPOTHUBOIMOJIOKHBIC
cobbIThs. JInarpammel Ditnepa. opMmyina ciioKeHUsT BEPOSITHOCTEH.

YcioBHAas BEpPOATHOCTh. YMHOXKEHHE BEPOSTHOCTEU. J[lepeBO Ciay4yalHOTO
skcriepuMenTa. @opmyiia noaHou BepositTHocTH. HesaBrucruMbie cOOBITHS.

Kombunatopaoe npapuino ymHoxxkeHus. IlepecranoBku u dakropuan. Ywucio
coueranuii. Tpeyronpuuk Ilackans. ®opmyna 6mnoma HeroToHa.

bunaphblii ciyyaliHblid ONBIT (MCHOBITAHUE), ycreX W Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBbITaHWM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIXHUCIIBITAHUN bepHyiuuy.

Cnyu4aitnas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Jnarpamma

pacnpeneneHus.

[IpuMmeps! pacpenesieHnii, B TOM 4UCIE, TEOMETPUUYECKOE U OMHOMUAIILHOE.
11 KJIACC

UucnoBble XapaKTEPUCTUKK CIyYalHBIX BEJIMYMH: MATEMAaTHUYECKOE 0XXUAAHUE,
OUCTIEPCUST U CTaHAAPTHOE OTKJIOHEHUWE. l[IpuMepsl mpUMEHEHUs MaTeMaTHYECKOIro
OXXMJAHUSI, B TOM YHCJIE B 33JadyaxXx M3 ITOBCEJHEBHOM >XM3HH. MaremaTrudeckoe
OXKHJaHWE OWMHAPHOW CIIy4ailHOW BENWYMHBI. MartemaThueckoe OXKHIaHUE CYMMBI
CJIIy4alHbIX BEJIMYMH. MaTtemMaTnuecKkoe 0KUAAHUE U JUCTIEPCUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEICIICHHH.

3aKoH OOJIBIIMX YUCEN U €ro poJib B HayKe, IpUpoie U odiiecTBe. BoiOopouHbIit
METOJI HccienoBaHuil. [IpuMepbl HeNpepbIBHBIX CIIy4alHBIX BeNIWYMH. [loHATHE O
IJIOTHOCTA  PACHpPENCITICHHUS. 3agaum, MPUBOSIIUE K HOPMaJIbHOMY
pacnpeneneHuo. IIoHATHEO HOPMATBHOM PacCIHpeICIICHUU.
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NPEAMETHBIE PE3YJIBTATBI

K konmy o0yuenus B 10 kyacce oOyyaromIMiics MOJYYUT CIEAyIOLIUE
IIPEAMETHBIEPE3YIIbTATHI:

YUTATh U CTPOUTH TAOJIUIBl U AUATPAMMBI;

ONEepUpOBaTh MOHATUAMM: CpelHee apupMeTHUYecKoe, MeAHaHa, HauOoJbliee,
HaWMEHBIIEE 3HAUEHUE, pa3MaxX MACCUBA YMCIIOBBIX JAHHBIX;

OIEpUPOBATh MOHATUSAMU: CIYYalHBIA SKCHEPUMEHT (OMBIT) M Ciy4yalHOe
cOOBbITHE, DJIEMEHTApHOE COObITHE (DJIEMEHTApHBIM MCXOJA) CIy4yalHOro OIIbITa,
HaXOAUTh BEPOATHOCTU B OMNBITaX C PAaBHOBO3MOXKHBIMHU CIIYYalHBIMH COOBITUSIMH,
HaXOAUTh M CpPAaBHUBATh BEPOSITHOCTU COOBITUH B U3YYEHHBIX CIIyYalHBIX
AKCHEPUMEHTAX;

HaXOAUTh U (GOPMYIHPOBATH COOBITUSA: MEpeceyeHUe U OOBbEAMHEHHE JaHHBIX
COOBITHI, COOBITHE, TPOTHBOIMOJOXKHOE JAHHOMY COOBITHIO, TOJIB30BATHCS
auarpaMMamu Jisiepa U GOpMyIIon CI0KEHHS BEPOSTHOCTEH MpU PEelIeHUH 3a/1a4;

ONEepUPOBATh TOHITUSMHU: YCIOBHAsl BEPOSTHOCTb, HE3aBUCUMBIC COOBITHS,
HaXOJUTh BEPOSITHOCTH C MOMOILIBI MPaBHJIa YMHOXEHHS, C MOMOIIBIO JAEpeBa
CJIy4allHOTO OIIbITA;

OPUMEHSITh KOMOMHATOPHOE TMPaBWJIO YMHOXKEHHUS TMpU pEelIeHUH 3ajady;

OIIEpUPOBATH MOHATUAMU: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHMS, CEPHS
UCTBITAaHUM, YyCHeX M HeyJdada, HaxXOJIUThb BEPOSATHOCTH COOBITUIL B cepuu
HE3aBUCUMBIX HCHBITAHUHM O MEpPBOro yclexa, HaXOJIUTh BEPOSTHOCTU COOBITUN B
cepuM ucnbplTannil bepHysuu;

OIEpUPOBATH NOHATUAMU: CllydaliHasl BEIMYHMHA, PACIIPEIEICHNUE BEPOSITHOCTEH,
AuarpaMMa paclpeieseHusl.

K koHmy o6yuenus B 11 kjacce oOydYarOIIMICA TOJYYUT CIETYIONINE
PEAMETHBIEPE3YIbTATHI:

CpPaBHUBATh BEPOSATHOCTH 3HAYCHUU CIYYAWHOW BEJIUYMHBI MO PACIPEINCICHUIO
WJIUC TIOMOUIBIO TUArpaMM;

ONEPHUPOBATH MOHATUEM MATEMATHYECKOTO0 OXXHUAAHUS, MPUBOIUTH HPUMEPHI,
KaK TPUMEHSAETCS MaTEMaTHYEeCKOE OKHMIAHUE CIIy4YallHOW BEJIWYUHBI HAXOIUTh
MAaTEMaTHYECKOE OKUIAHUE 110 JAHHOMY PaCIpPEICIICHUIO;

UMETh TIPENICTABIIEHWE O 3aKOHE OOJIBIITUX YHUCEN,;

UMETH peACTaBICHUE 0 HOPMaJIbHOM

pacnpeneneHun.
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TEMATHUYECKOE IINTAHUPOBAHHUE10 KJIACC

HaumenoBanue paznena  |KonauuectBo OcHOBHOE cojiepKaHue OcCHOBHbBIE BUJIbI JICSITEIIBHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
[IpencraBneHne qaHHBIX 4 [IpencraBrnenne TaHHBIX C TOMOIIBIO N3Baekats uHGOpMAIMIO U3 TAOIHI]
U oMucaTeNbHasl CTaTUCTHKA tabnui u guarpamm. CpenHee U uarpamm, MCMoJb30BaTh Ta0IUIIbI
apupMeTHIeCcKoe, MeIaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIIIee M HAUMEHBIIICE CTATUCTUYECKUX JIAaHHBIX.
3HAYCHUS, pa3Max, JTUCIIepCus, HaxoauTthb onvcaTesbHbIC
CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTePUCTUKU JaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH TUNOTE3bI
0 XapakTepe cilydyalHON M3MEHUHUBOCTU
U ompeesronux e€ ¢pakTopax
CityuaifHbI€ OTIBITHI 3 CiyyaiiHble 3KCIIEpUMEHTHI (OTBITHI) BbieasiTe Ha npUMepax ciiydyaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOJAaMHU

U CIy4alHbIC COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOBI).
BeposiTHOCTH clTydyaliHOTO COOBITHS.
BepositHocTH COOBITHI B OMIBITAX

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTueckas pabota

COOBITHS B OTIMCAHHOM CITy4aifHOM
OTIBITE.

®opmMyJIMpPOBATH YCIOBUS MPOBEACHUS
CJIy4alHOTO OMBITA.

Haxoautb BEpOATHOCTH COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MOYHBIMU 3JIEMEHTAPHBIMU
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HCXOJIaMHU B XO/JI€ IPAKTUYECKOU
paboThl

Omneparuu HaJ COOBITHSIMU,
CJIO’KEHHE BEPOSTHOCTEN

Onepanyy Haj, COOBITUSIMU: IIEPECEUEHHE,
00BbeAMHEHNE COOBITUH,IPOTUBOIIOJIOKHbIE
COOBITHSL.

Huarpammsl Diinepa. @opmyra

CJI0KEHHUSI BEPOATHOCTEN

Hcnoan3oBath 1uarpammsl Diisiepan
CJIOBECHOE OMMCAHUE COOBITUI AJis
(bOpPMYITHPOBKU U U300paKEHUS
00bEIMHEHUSI U TIEpEeCEUEHUsT COOBITHH.
Pemars 3a1a4u ¢ UCIIOIB30BaHUEM
(hopMYIIBI CTI0KEHUS BEPOSITHOCTEH

Y CIIOBHASI BEPOSITHOCTb, JIEPEBO
CITy4JaitHOTO OmbITa,hopmyna
MMOJTHOM

BEPOSTHOCTH

1 HE3aBHCUMOCTD COOBITHM

VYcioBHas BEpOSITHOCTh. Y MHOKEHHE
BEpOSITHOCTEN. JlepeBo CirydailHOTO
sKcnepuMenTa. @opmyrna moJTHOM
BeposiTHOCTH. HezaBrucruMble cOObITHS

Pemath 3a1aun Ha HaX0XACHNE
BEPOSITHOCTEH COOBITHI, B TOM YHCIIE
YCIIOBHBIX C IOMOULIBIO JIEPEBA CIy4aHHOTO
OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITUMIIO
dbopMysie 1 IO opraHU3aIy CIy4yaitHOTo
OIIbITA

OeMEHTHI KOM6I/IHaTOpI/IKI/I

Komb6unaropHoe npaBuio
ymHOxeHus. [lepectanoBkH

u (akTopuain. Uucno coueTaHuid.
Tpeyronbnuk Iackans. ®opmyna
6unoma Herotona

Hcnonb30BaTh IPaBUIIO YMHOXKEHUS IS
MEPEYUCIICHUS COOBITHI

B CJIy4aifHOM OTIBITE.

IMoan3oBaThest hopmynoitn
TpeyroiapbHukoM [lackans

JUISL OTIPEJIeNICHUs Y CTIa COUeTaHUI

Cepuu nocnenoBaTenbHbIX
WCITBITAHUN

BunapHbIif ciryyaiiHblil ONBIT (MCTIBITAHUE),
ycnex 1 Heyaada. HesaBucumbie
ucnslTanus. CepHsi HE3aBUCUMBIX
UCIIBITaHUH J10 IIEPBOTO

Pa3ouBaTh clioXHBIC SKCIICPUMCHTBIHA
OTACIbHBIC UCTIBITAHU .

OcBanBaTb NOHATHS. HCIIBITAHUC,CCPUS
HE3aBHUCHUMBIX UCIIbITAHUH.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnbiTanui beprysmm.
[IpakTnueckas padbota

C UCTIOJIb30BAHUEM DIIEKTPOHHBIX
Ta0IHIL

IIpuBoAMTHL NPUMeEPBI CEPUHHE3aBUCUMBIX
WCIIBITAHU .

PemaTe 3a1a4M Ha IOMCK BEPOSATHOCTEN
COOBITHI B CEpUMUCTIBITAHUN JI0 IEPBOTO YCIEXa
U B cepusix ucneitanuil bepnymm.M3yyars B
X0/1le MPaKTH4YecKoi padoThl C
HCIIOJIb30BAHNEM

AJIEKTPOHHBIX TaOIHI] BEPOSITHOCTUCOOBITUH B
CepUsX HE3aBUCHUMBIX UCIIBITAHUI

Crny4aiiHble BETMYHHBIN 6 Crnydaiinas BenuuuHa. Pacnpenenenue OcBauBaTh NOHATHS: CITydaliHas
pacrnpeneneHust BEPOSITHOCTE. BEJIMYWHA, pacrpeiesieHre, Tabauma
Hunarpamma pacnpenenenus. Cymma paclpelencHus, inarpamma
Y IPOU3BEJICHUE CITyYalHBIX BEJINYUH. pacIpeieIeHus.
[Tpumepsl pactipesienenuii, B TOM 4UcCiie IpuBoauTE IPUMEPBI PACTIPE/ICIICHUH, B
reOMETPHYECKOE TOM YHCJIE T€OMETPUUECKOTO U
1 GHHOMHATEHOES OnHoMHaNbHOTO.CpaBHUBATH
pacnpeneneHus CIIy4aiHbIX BEJIUYNH
HaxoauTtp 3Ha4eHUs CyMMBI
Y IIPOU3BEICHMS CIy4alHbIX BEIUYUH.
CTpouTh M pacno3HaBaTh reOMETPUYECKOE
¥ OMHOMHUAJIBHOE pacIipeielIeHue
[ToBTOpEeHue, 06001IIeHME, 5 OnucarenbHas CTaTUCTUKA. IToBTOpPATH H3y4YeHHOE
CHUCTEMAaTH3alMsl 3HAaHUH CrnyyaiiHble OTIBITBI U BEPOSTHOCTH Y BBICTPAMBATh CUCTEMY 3HAaHUI
ciydaiHbIX coObITHI. Onepanuu Haj
COOBITUSAMH. DJIEMEHTBI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
VCTIBITAHU I
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

HanmenoBanue pasnena KommyecTBo OcHoBHOE cofiepKaHKe OcHOBHbBIE BUIbI J€SATEIHOCTH
(TemnI) Kypca 4acoB 00yyJaronuxcs
MaremMatnueckoe 0KHIaHHuE 4 [Ipumepsl npruMeHEHUS OcBauBaTh NOHATHE MaTEMAaTHYECKOTO
CIIy4aifHOM BEIMYMHBI MaTEeMaTHYECKOTO 0K IaHuUs 0>KHUJIaHUSL.
(cTpaxoBaHnue, joTepes). IIpuBoauTH 1 06CYXKIATH IPUMEPHI
MatemaTnueckoe 0KUAAHUE CYMMBI IIPUMEHEHHSI MaTEMaTHYECKOTO
CITy4aifHbIX BEJIMYHMH. 0’KHUJaHUs. BeIUuncasITh MaTeMaTu4eckoe
MaremaTtuueckoe oOKuJaHue oxunanue. Uenosb30BaTh MOHATHE
F€OMETPUYECKOTr0 U OMHOMHAIILHOTO MaTEeMaTHYeCKOTO OKUJaHUS U €r0o
pacrpeaeneHni CBOMCTBA IPY PEIICHNH 3a/1a4.
HaxoauTh 110 n3BeCTHBIM (popMyIam
MaTEMaTHYECKOE OKUAAHUE CYMMBI
CIy4ailHbIX BEJIMYHH.
HaxoauTth 1o u3BecTHbIM popMynam
MaTEMaTHYECKNE OKUIAHNS CITydalHBIX
BEJIMYHH, UMEIOIINX T€OMETPUYECKOE
1 OMHOMUAJIBHOE pacpeaeIeHus
Jucniepcus U cTaHAApTHOE 4 Jlucnepcus U CTaHIApPTHOE OTKJIOHEHHUE. OcBauBaTh NOHATHS: TUCIIEPCHUS,

OTKJIOHEHUE CITy4yaltHOH
BEJTMYUHbI

Jlucriepcuu reoMeTpUYECKOro U
OMHOMHAIBHOTOpaCIpeCICHUS.
[IpakTudeckas padoTa

C MCIIOJIb30BAHUEM 3JICKTPOHHBIX
Ta0IuI]

CTaHJAPTHOE OTKJIOHEHUE CIydaltHON
BEJIMYMHBI.

Haxoauts aucnepcutono
pacripeielIeHUIO.

HaxoauTsb 110 u3BeCTHBIM (popMysiam
JUCIIEPCUIO0 TEOMETPUUECKOTO

¥ OMHOMUAJIBHOTO pacIpeesieH!s],B TOM
quciae B XOJA€ MPAaKTHYECKOH paboThl ¢
MCTOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHIL
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3aKkoH OOJBIIUX YUCET

3akoH 0ONBIIKNX Yucell. BEIOOPOUHBIMETO T
HCCJICIOBAHUIM.

[IpakTnueckas pabora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX

Ta0IUI]

3HAKOMMTBCSI C BHIOOPOYHBIM METOJOM
MCCJIEJOBAHUS COBOKYITHOCTH JIaHHBIX.
H3yuarts B x0/€ npakTudeckoi paboTbIC
MCII0JIb30BAHUEM DJIEKTPOHHBIX TAOJINLL
IIPUMEHEHHE BHIOOPOYHOIO METO/1a
UCCIIEIOBAHUS

HenpepbiBHBIE CiyyaliHbIe
BEJIMYMHBI (pacIpeieleHNs])

[IpuMepsl HENPEPBIBHBIX CITy4alHbIX
BeIM4rH. OYHKIUS IOTHOCTH
pacnpenenenus. PaBHoMepHoe
pacnpeneneHne U ero CBOMCcTBa

OcBauBaTh MOHATHS: HETIPEPbIBHAS
cilydaiiHas BEJIMYMHA, HEMIPEPHIBHOE
pacmtpenenenue, GyHKIUS TUIOTHOCTH
BEPOSITHOCTH.

IIpuBoauTH MpUMEpPHI HEMTPEPHIBHBIX
CIIy4aillHbIX BEJIMYMH.

HaxoauThb BEepOSTHOCTH COOBITHIA
10 JaHHOM (PYHKIMHU MJIOTHOCTH, B TOMYHCIIE
PaBHOMEPHOTO pacnpeaenecHus

HopmanwsHoe pacnipenenenue

3amaun, MPUBOISAIINE K HOPMAIBHOMY
pacnpeneneHuto. DyHKIMS TUIOTHOCTH U
CBOMCTBA HOPMAJILHOTO PACIPE/ICIICHH.
[IpakTudeckas padoTa

C MCIOJIb30BAHUEM 3JICKTPOHHBIX

TaOJINLL

OcBauBaTh NOHATHS: HOPMAJILHOE
pacmpeneneHue.

BoigensiTh M0 ONMucaHuIo Cy4ailHbIeBETUYHHBI,
pacnpeieéHHbIE 10 HOPMAJTLHOMY 3aKOHY.
IIpuBoAMTH MpUMeEPHI 33124, IPUBOIAIINX K
HOpMaJbHOMY pacnpenenenuto. Haxoaursb
YHCJIOBBICXaPAKTEPUCTHKH HOPMAIBHOTO
pacmpeaeneHus o U3BECTHBIM (opMyaMm.
PemaTp 3a1aun, CBA3aHHBIE C IPUMEHEHUEM
CBOWCTB HOPMAJIbHOTOpPACIpeIeNICHU, B TOM
YHCIIe C UCTIOJIF30B aHUEM AJIEKTPOHHBIXTAOHII
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[ToBTOpEeHue, 06001EeHUE U
cUcTeMaTu3alurs 3HaHUI

19

[IpencraBneHre qJaHHBIX C TOMOIIBIO
TaOJIUI] U TUArpaMM, OTHCATETbHAS
CTaTHUCTHUKA, OIBITEI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMHY, BBIYHCIICHUE BEPOSITHOCTEH
CcOOBITH

HOBTOpSITB I/I3yLIeHHOG nu BBICTpaI/IBaTbCI/ICTeMy
3HaHUH

C IpuMeHeHueM popmynu
rpauyecKkux METOI0B
(koopauHaTHas npsiMasi, 1EpeBO,
nuarpaMmma Ditniepa), ciyJaiiHbie
BEJIMYMHBI U pacrpesiesieHus,
MaTeMaTH4eCKOoe OKUaHHe
CIIy4ailHOUN BEJIMYHMHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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