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NOACHUTEJNbHAA 3ANMUCKA

ObLAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATUKA»

ITpumepHas pabGouas mporpamMma mo yuebHomy mpeamery «Ma-
TeMaTuKa» yrayOJIEHHOT0 YPOBHA A ooyuaronuxces 10—11 xkaac-
coB paspaboTaHa Ha 0CHOBe PeepasibHOTO I'OCYIapCTBEHHOTO 00-
pasoBaTeJIbLHOrO CTaHAapTa cpeaHero ooIiiero ooOpasoBaHusd, C YUé-
TOM COBPEMEHHBIX MUPOBBIX TpPeOOBAHUI, NTPEIBABIAEMBIX K
MaTeMaTU4eCKOMY 00pasoBaHMUIO, U TPALUIINII POCCUICKOTO obGpa-
30BaHUA. Peanmsanusa nporpaMMbl 00eCcIieuBaeT OBJIAleHNE KJIIO-
YeBBIMU KOMIIETEHIIUSIMU, COCTABJSIONIMMU OCHOBY AJISA caMOpas-
BUTHUSA U HEIIPEPHIBHOTO 00pa3oBaHUSA, I[eJIOCTHOCTD OOIIEKYIBTYP-
HOTO, JIMYHOCTHOTO ¥ IIO3HABATEJIbHOT'O PA3BUTUA JUYHOCTHU
0o0yJaronmuxcs.

B pa6Goueii mporpamMme yUTeHBI UAeW U HOJOKeHUsA «KoHIenuu
pasBuTUA MaTeMaTHuecKoro oopasoBaHus B Poccuiickoit Pemepa-
nuur». B cOOTBETCTBUU C HasBaHWEM KOHIIENIINN MaTeMaTHUuecKoe
ob0pasoBaHMe MOJIXKHO, B YaCTHOCTH, PelllaTh 3amady obecIlieueHUs
HeoO0XOIMMOTO CTpaHe UucJia BhIMYCKHUKOB, MaTeMaTUuyecKas II0/I-
TOTOBKA KOTOPBIX IOCTATOUHA [JIA IPONOJIKEHUSA OOpasOBAHUA IIO
PasJIuUYHBLIM HaIIPaBJIEHUSIM, BKJIOUAA IperojaBannue MaTeMaTUuKH,
MaTeMaTHUYeCcKNe WCCJIeIoBaHUsA, paboTy B cdepe MHGOPMAIUOH-
HBIX TeXHOJIOTUH U JP., a TaKKe obecreueHusa A KaKI0oro odyua-
FOII[eTOCA BO3MOJKHOCTU [OCTUIKEHUS MATEeMaTUUECKOH MOATOTOBKY
B COOTBETCTBUU C HEOOXOAUMBIM eMy ypoBHeM. VIMeHHO Ha pelie-
HUe 9TUX 3ajay HatenaeHa I[IpumepHas pabouas mporpamMma yriry-
OJIEHHOTO YPOBHS.

B snoxy nugposoit Tparnchopmanuu Becex cep UesioBeUeCKo me-
ATEeJIHLHOCTU HEBO3MOYKHO CTATh 00Pa30BAHHBIM COBPEMEHHBIM UeJIo-
BeKOM 0e3 xopolileii MaTeMaTUYeCKOIi ITOATOTOBKU. OTO 00yCJIOBJIE-
HO TeM, UTO B HAIIIX JHU PACTET YUCJIO CIIeIINAaTbHOCTEH, CBI3aHHBIX
C HEIOCPEICTBEHHBIM IIPMMEHEHHEM MaTeMaTHUKN: U B cepe dKO-
HOMUKU, U B OU3HECe, U B TEXHOJIOTUYECKUX 00JacTaX, U JaiKe B
ryMaHUTapHBIX cepax. Takum obpasoM, Kpyr oOydaromuxcs, AJId
KOTOPBIX MaTeMaTUKa CTAHOBUTCS 3HAUMMBIM IpeaMeToM, GyHIa-
MEHTOM 00pas3oBaHUA, CYIECTBEHHO paciiupsiercsd. B Hero BXOAAT
He TOJIbKO o0yuarlrecs, IJIAHUPYIOINe 3aHUMAThCA TBOPUYECKOMN
U HCCJIeJOBATEJILCKOM paboToil B 00JlacTH MaTeMaTUKU, mHpopMa-
TUKYU, PUBUKU, 9KOHOMUKU U B APYTUX 00JaCTSIX, HO U Te, KOMY
MaTeMaTHKa HYKHA [JIs NCIOJh30BaHUs B Ipodeccusax, He CBI3aH-
HBIX HEIIOCPEeICTBEeHHO C Hell.
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ITpuknagHas 3HAYMMOCTb MaTeMaTUKU O0YCJIOBJIEHA TeM, UTO eé
OIpeaMeTOM ABJIAITCA QYyHIAMEHTAJNbHBIE CTPYKTYPHI HAIIero MU-
pa: mpocTpaHCTBeHHBIE (OPMBI M KOJIMYECTBEHHBIE OTHOIIEHUA,
GYHKIIMOHAJIbHBbIE 3aBUCUMOCTH U KaTerOpUU HeOoIpeaeéHHOCTH,
OT IIPOCTEUIINX, YCBAUBAEMBIX B HEIIOCPEIACTBEHHOM OIIBITE, JO0 J0-
CTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX IJIs PA3BUTUS HAYUYHBIX U TeX-
HoJIOTMYeCKUX upaeii. Besd KOHKPETHBIX MaTeMaTHUUECKUX 3HAHUN
3aTPyAHEHO TMIOHUMAaHMe IPUHIIUIOB YCTPONCTBA U MCIIOJIb30BAHUA
COBPEMEHHOI TeXHUKU, BOCIPUATHE U NHTEPIIPETAIA Pa3HO00pas-
HO! COIMaJbHOUW, SKOHOMUUYECKOM, IMOJUTHUUYECKON mMHMOpMAINU,
Ma09d(deKTUBHA ITOBCeJHEBHAA NPaKTUUECKas AeATeJbHOCTh. Bo
MHOTUX chepax mpodeccroHaIbLHON AeATeIbHOCTH TPEeOYIOTCI yMe-
HUSA BBINOJHATH PACUYETHI, COCTABJIATH AaJTOPUTMBI, IPUMEHATH
GOopMYyJIbI, TPOBOAUTH T€OMETPUUECKNE N3MEPEeHUsA U IIOCTPOeHUd,
YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U IIPEACTABIATH NHMOP-
MaIuio B BuAe TaOJUIl, AuarpaMM U rpa@UKOB, ITIOHUMATL BEPOSAT-
HOCTHBIN XapakTep CAyJYailHbIX COOBITHH.

OnHOBpPEMEHHO C paciiupeHreM cdep IPUMeHeHUA MaTeMaTUKU
B COBpPEMEHHOM O00IIlecTBe BCé 0oJiee BaKHBIM CTAHOBUTCSA MaTeMa-
TUYECKUHN CTUJIb MBINLJIEHUA, ITPOABIAIOIIUNCA B OIPEAEJTEHHBIX
YMCTBEHHBIX HaBBIKaX. B Iporecce udyuyeHusi MaTeMaTUKN B apce-
HaJI TPUEMOB ¥ METOJOB MBLINJIEHUA UeJOBeKa eCTeCTBEHHBIM 00-
PasoM BKJIIOYAIOTCA MHIAYKIUA W OTeAyKINA, 0000IeHre U KOHKpe-
TU3aIUA, aHAJNU3 W CUHTe3, KJIACCUPUKAIIUSI W CHUCTeMaTHU3aIud,
abcTparupoBaHue um aHajgorus. OOBEKTbl MaTeMaTUYeCKUX yMO3a-
KJIOYeHUH, IpPaBUJa UX KOHCTPYUPOBAHUSA PACKPHIBAIOT MeXaHU3M
JIOTUYECKUX IIOCTPOEHUM, CIIOCOOCTBYIOT BBIPAOOTKE ymMeHHUA (op-
MYyJUPOBaTh, 000OCHOBBLIBATh U JOKA3BIBATDH CYKAECHUS, TEM CAMbIM
GOopPMUDPYIOT JOTUYECKUU CTUJIb MBIILIEHUA. Bexyuas pojab IpU-
HaIJIeKUT MaTeMaThuKe B (POPMUPOBAHUU AJITOPUTMUYECKON KOM-
TOHEHTHI MBINLJIEHUA M BOCIUTAHUN YMEHWI OelicTBOBATH IO 3a-
IaHHBIM aJITOPUTMAaM, COBEPIIEHCTBOBATH M3BECTHBIE U KOHCTPYU-
poBaTh HOBBIe. B mpoliecce pelreHUsa 3amad — OCHOBBI JJIs
opraHmsanuu y4eOHOM esaTelbHOCTH Ha YPOKax MaTeMaTUKU —
pasBUBAIOTCA TBOPYECKAA M IMPUKJIATHAA CTOPOHBI MBINIJIEHUA.

Ob6yueHne MaTeMaTUKe TaET BOBMOKHOCTH Pa3BUBATDH Y yUAIUX-
CcA TOYHYIO, PAIMOHAJBHYIO M MHMOOPMATUBHYIO PeUYb, YMEHUE OT-
6upaTh Hanboee MOAXOIAIINE I3bIKOBLIE, CUMBOJIMYECKUE, Ipadu-
YeCKHe CPEeACTBA [Jis BBIPDAYKEHUA CYKIEHUH WM HATJIAJHOTO UX
IpeaCcTaBIeHUS.

Heob6xoguMbIM KOMIIOHEHTOM OOIIell KYJbTyPhl B COBPEMEHHOM
TOJIKOBAHUU SBJIAETCS 00Ilee 3HAKOMCTBO C METOJAaMU ITO3HAHUSI

MATEMATUKA. Yrny6néHHelit ypoBeHb. 10—11 knaccel 5



IefCTBUTEeIbHOCTH, IIPEACTABJIEHNEe O IIPeIMeTe U MeToJe MaTeMa-
TUKH, €r0 OTJIUYUSIX OT METOIOB €CTECTBEHHBLIX M I'yMaHUTAPHBIX
HayK, 00 OCOOEHHOCTAX NPUMEHEHUs MaTeMaTHUKU OJId PelleHusd
HAYYHBIX U OIPUKIATHBEIX 3amad. TakuM o0pasom, MareMaTu4ecKoe
o0pa3oBaHUEe BHOCHUT CBOM BKJa B hopMUpOBaHMe 00Iell KyJIbTY-
DPBI YeJIOBEKA.

WNsyuenre maTreMaTUKM CIIOCOOCTBYET 3CTETHUECKOMY BOCIIHATA-
HUIO YeJIOBeKa, MOHUMAHWI0 KPACOThI M MBAIIeCTBA MaTeMaTuue-
CKUX PAaCCY:KIEeHUIi, BOCIPUSATUIO IeOMeTPUUYeCKuX (OopM, ycBoOe-
HUIO UIeN CUMMETPUMN.

LEIN U3YYEHUA YYEBHOIO NPEAMETA «MATEMATUKA»

ITpuopurerabiMu nenamu ooyueHusa marematuke B 10—11 xaac-

cax Ha yIayOJEHHOM YPOBHE IIPOMOJIKAIOT OCTaBaThCA:
= (hopMHUpOBaHMNE IEHTPAJBHBIX MATEMATUUYECKUX IOHATHHN (dmc-

JIo, BeJIWYWHA, reoMeTpuyeckas (purypa, mepeMeHHas, BepPOsT-

HOCTb, (PYHKIMA, IIPOM3BOAHAS, WHTErpa), obecleunBarolInx

IPEeeMCTBEeHHOCTb U MEePCIEeKTUBHOCTbL MaTeMaTUUeCKOT0 00paso-

BaHUA O0yUaIONIUXCS;

= IOABeeHe YUAIUXCA Ha TOCTYIIHOM IJIs HUX YPOBHE K OCO3HAa-
HUIO B3aMMOCBSA3U MaTeMaTUKU U OKPYIKAIOIIero Mupa, mounuma-
HUIO MaTeMAaTUKW KaK YacTHu o0Iiell KyJbTyphl UeJIOBEUECTBA;

= DA3BUTHE UHTEJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIl yua-

IUXCs, TMO3HABATENbHOM aKTUBHOCTU, MCCIEIOBATEIbCKUX yMe-

HUM, KPUTUYHOCTU MBIILIEHNA, UHTEPeca K M3YyUeHUI0 MaTeMa-

TUKHU;

= bopMupoBaHUre PYHKIIMOHAJIBHON MAaTEMaTUUYECKON TI'DAaMOTHO-

CTH: YMEHHUsA PAcHo3HaBaTh MaTeMaTHUeCKHe ACIeKThl B peajb-

HBIX JKUBHEHHBIX CUTyaAllUAX U IPU U3YUEHUU APYTUX YIeOHBIX

IpeIMeTOB, IPOSBJIEHUSA 3aBUCHUMOCTEN U 3aKOHOMEPHOCTEMH,

dopMyIpPOBATh UX HA A3BIKE MaTeMaTUKHU U CO3aBaTh MaTeMa-

TUYeCKre MOJeJN, IIPUMEHATHL OCBOEHHBIN MaTeMaTUYeCKUi all-

mapar JJis pelleHus MPaKTUKO-OPUEeHTUPOBAHHBIX 3a/1a4, UHTeP-

IPEeTUPOBATH U OI[eHUBATDL IIOJYyUEeHHBIE Pe3yJIbTaThl.

OcHOBHBIE JIMHUU  COHEP:KAHUA Kypca MaTeMaTUKH B
10—11 kmgaccax yriyGJEHHOTO ypPOBHA: «Hucia M BLIUUCIEHUS»,
«Anrebpa» («Anredbpanueckue BbIPaKeHUSI», « Y PaBHEHUS U Hepa-
BEHCTBa»), «Hauajma mMaTeMaTH4YeCKOTO aHau3a», «l'eoMeTpus»
(«T'eomerpuueckue GUTypbl U UX CBOICTBa», «V3MepeHUe reome-
TPUUYECKUX BEJIUUNH»), « BEpOATHOCTh M CTAaTUCTUKA» . [laHHbBIE JIU-
HUU Pa3BUBAIOTCS MHapaLIeIbHO, KaiKJas B COOTBETCTBUU C COO-
CTBEHHOM JIOTUKOI, OJHAKO He He3aBHMCUMO OJHA OT APYToii, a B
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TeCHOM KOHTAKTe M B3auMojelicTBuu. Kpome 3TOro, ux o0bLeIUHS-
€T JIOTUYeCKas COCTABJIAIOIAaA, TPAAUIIMOHHO IIPUCYIasd MaTeMa-
TUKe W IIPOHU3BIBAIOIIAS BCE MaTeMaTUUYeCKHe KYyPChl U COAEepPKa-
TenbHble JuHUU. ChopmynupoBanHoe B PemepasbHOM Trocygap-
CTBEHHOM  o00OpasoBaTeJbHOM CTAaHAapTe CpegHero  oOImero
obpasoBaHusA TpeboOBaHUE «yMeHHEe OIepUpPOBaTh MOHATUIMU:
ompejejieHne, aKCUOMa, TeopeMa, CJIeICTBUE, CBONCTBO, IIPU3HAK,
IOKa3aTeJbCTBO, PABHOCUJbHBIE (POPMYJIUPOBKIU; yMeHUEe (QopMy-
JUPOBATHL OOPATHOE U IPOTUBOIIOJIOMKHOE YTBEPIKIeHEe, IPUBOIUTD
IpUMepPbl U KOHTPOPUMEPhI, NCIIOJH30BATL METOl MAaTEeMATUUYECKOM
UHIYKIUN; ITPOBOAUTEL MOKA3aTeJbHbIE PACCYKICHUS IMPHU pelle-
HUU 3a1a4, OI[eHUBATDH JIOTUUECKYIO TPABUJIBHOCTD PACCYIKICHUH »
OTHOCHUTCS KO BCEM Kypcam, a GOpMUPOBAHUE JOTNUECKUX YMEeHUN
pacmpezesigeTcA IO BCEM rojjaM o0ydYeHUA HAa YPOBHE CPemHEro o0-
mero oopasoBaHuA.

MECTO YYEBHOIO NPEAMETA «MATEMATUKA» B YYEBHOM TMJIAHE

B coorBercTBUU ¢ PemepalbHBIM T'OCYIapCTBEHHBIM 00pa3oBa-
TEJILHBIM CTAHZAPTOM CPeJHEero o0Iero o0pasoBaHUS MaTeMaTUKa
ABJAETCA 00A3aTeJILHBIM IIPEIMETOM Ha JAaHHOM ypPOBHe o0pasoBa-
Hua. Hacrosame# [IpumepHoit paboueit mporpaMMoOi IpeaycMaTPU-
BaeTcsaA u3ydyeHUe ydueOHOro mpemnmera «MaremaTuka» B paMKax
TPEX yUeOHBIX KypcoB: «Asrebpa m Hauajia MaTeMaTUYeCKOTO aHa-
ausa», «I'eomerpusa», «BeposaTHOCTs U cTaTucTUKAa». PopMupoBa-
HUE JIOTUYECKUX YMEHUN OCYIIECTBIAETCSA Ha IIPOTAKEHNN BCEX JIET
0o0yueHUs B CTapllleil NIKOJie, a 9JeMEHTHI JOTHMKU BKJIIOYAIOTCS
B COZlep;KaHMe BCeX HA3BAHHBIX BBINIE KYPCOB.

B yuebHOM miaHe Ha umsydyeHume marematuku B 10—11 Kigaccax
Ha YIUIyOJIEHHOM YPOBHE OTBOAUTCA 8 y4eOHBIX UACOB B HEJEJIO
B TeueHHe KaKIoro rojga obyueHus, scero 560 yue6GHBIX 4acOB.

TemaTnueckoe IJIaHUPOBAHWE yUeOHBIX KYPCOB M PEKOMEHIye-
Moe pacupefesieHre y4eOHOTO BPpeMeHU IJIs U3YUEHUsS OTAEIbHBIX
TeM, IPEeJJIOKEeHHbIe B HACTOAIIENH IporpaMMe, HAIO PacCMaTpU-
BaTh KaK IIPUMEPHBbIE OPUEHTUPHI B IIOMOIIbL COCTABUTEII0 aBTOP-
CKOU paboueii mporpaMMbl, U IPeEXKAe BCETo yUuTear. ABTop pado-
el mporpaMMbl BOpPaBe YBEJIWYUTH WJIU YMEHBIIUTH ITPEAJIOKEH-
HOE YMCJIO YIeOHBIX YacOB HA TeMY, YTOOBI yIIIYOUTHCA B TEMATUKY,
3aMHTEPECOBABIIYI0 O0yJYaIONIUXCA, WJIW HANOPaBUTh YCUJIUA Ha
npeosfoyieHue 3aTpynHeHuil. [lomycTuMO TakiKe JIOKAJIbHOE Ilepe-
pacmpenesieHre U TePecTaHOBKA 39JEeMEHTOB COJep:KaHUs Kypca
BHYTPH JAaHHOTO KJacca.

MATEMATUKA. Yrny6nénubiit yposeHb. 10—11 knaccel 7



KoamuecTBO MpoBepoOUHBIX paboT (TeMaTUUYECKUN M UTOTOBBIN
KOHTPOJIb KauecTBa YCBOEHUA yduyeOHOro mMaTepuaja) U UX THUIL
(camMocTOosATEIbHBIE M KOHTPOJBHBIE Pa0OThI, TECTHI) OCTAIOTCA HAa
YCMOTpPEHUE YUUTEJA.

Taxske yuyuTesb BIpaBe YBeJIWUYUTh UKW YMEHBIIUTDH YNCJIO yued-
HBIX YacoB, OTBeNEHHBIX B IIpuMmepHOil paboueil mporpamMme Ha
0000111eHTEe, TTOBTOPEHNE, CUCTEeMAaTN3AIIUI0 BHAHUHN 00yJaIonXCs.
EauHCTBeHHBIM, HO IPUHIININAILHO BAKHBIM KPUTEPUEM ABJISET-
cA MOCTUIKEHUE Pe3yJIbTAaTOB OOyUeHUdA, YKa3aHHBIX B HACTOAIIEH
mporpaMMme.

8 MpumepHas paboyas nporpamma



MJAHWUPYEMBIE PE3VJIbTATbl OCBOEHUA
YYEBHOI0 NPEAMETA «MATEMATUKA»

OcBoenme yuebOHOro mpemmera «MaremaTukra» TOJKHO obeclie-
YMBATH JOCTHKEHNE Ha YPOBHE CpeqHero obImero oopasoBaHusA CJie-
OYIOIIUX JIAMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMEeTHBIX 00pasoBa-
TeJbHBIX Pe3yJIbTAaTOB:

JINYHOCTHbLIE PE3YJIbTATbHI

JInuHOCTHBIE Pe3yJbTaThl OCBOEHUS IIPOrpaMMBbl YUeOHOTO Ipel-
mera «MaTremaTuKa» XapaKTePU3YIOTCS:

I'pasrcdancrkoe eocnumanue:

cOPMUPOBAHHOCTBIO TPAMKIAHCKON MO3UIMU OOyUAIOIerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O UJE€HA POCCHUMCKOTO O0IIecTBa, IIPEe.-
CTaBJIeHNEM O MaTeMaTUYECKNWX OCHOBaxX (PYHKIIMOHWPOBAHUS pPas-
JUYHBIX CTPYKTYP, ABJIEHUHI, IPOIEAYD IPaKIaHCKOTO 00ITecTBa (BBI-
OOpPBI, OIIPOCHI U IIP.), YMEHNEM B3aMMOJI€HICTBOBATH C COIIUATHLHBIMI
WHCTUTYTAMU B COOTBETCTBUU C UX PYHKIMAMU 1 Ha3HAUCHUEM.

Ilampuomuueckoe 6ocnumanue:

c(hopMHUPOBAHHOCTHI0 POCCUMCKON TPaKIAHCKON MIEHTUYHOCTHU,
YBa)KeHUA K IIPOIIJIOMY W HACTOAINIIEMY POCCHUIHCKON MaTeMAaTHKHU,
IeHHOCTHBIM OTHOIIIEHNEM K JOCTHUKEHUSIM POCCUMCKMX MaTeMaTU-
KOB ¥ POCCUMCKO MaTEMaTUYECKOM IIKOJIBI, K MCIIOJIb30BAHUIO 3TUX
IOCTHIKEHUM B APYTIUX HayKaX, TEXHOJIOTUAX, chepax dSKOHOMUKH.

AyxosHo-HpascmeenHoe 6ocnumaHue:

OCO3HAHMEM [IYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapoxa; chop-
MUPOBAHHOCTBIO HPABCTBEHHOI'O CO3HAHMISA, STUUECKOT0 [IOBEIEHN,
CBA3AHHOI'O C IIPAKTUMYECKUM IIPUMEHEHHEeM NOCTIKEHUN HayKU U
IeATEeJIbHOCTHI0O YUEHOI'0; OCO3HAHUEM JUYHOI'0 BKJIaZa B IIOCTPOE-
HUe YCTOWUYUBOTO OYyIyIIero.

Jdcmemuueckoe gocnumanue:

9CTEeTUYECKUM OTHOLIEHWEM K MUDPY, BKJIIOUAA SCTETHUKY MaTe-
MaTUYEeCKUX 3aKOHOMEpHOCTeil, O0BEeKTOB, 3ajau, pelleHuii, pac-
CY’KIEeHUI; BOCHPUUMYUBOCTHIO K MaTeMaTUYeCKUM aclieKTaM pas-
JIMYHBIX BUJOB UCKYCCTBA.

du3uueckoe socnumaHnue:
c(OPMUPOBAHHOCTHIO YMEHUS IIPUMEHATh, MaTeMaTuuecKue 3Ha-
HHUSA B MHTepecax 3J0pPOBOro n 0e30macHOro odpasa KH3HU, OTBET-
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CTBEHHOT'O OTHOIIEHUS K CBOeMY B3I0POBBIO (340pOoBoe IIUTaHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUHA U OTAbIXA, PeryadpHasa Gusu-
YyecKas aKTUBHOCTH); (PUBUUECKOT'0 COBEPIIEHCTBOBAHMUSA IIPU 3aHA-
TUAX CIIOPTUBHO-03L0POBUTEIHHON IeATeJIbHOCTHIO.

Tpyodoeoe ocnumanue:

TOTOBHOCTBHIO K TPYAY, OCOSHAHUEM IE€HHOCTH TPYAOJIO0US; WH-
TEPEeCcOM K PasJIMUHBIM cepaM IpodecCHOHATIbHON NesATeTbHOCTH,
CBABAHHBIM C MAaTEMAaTUKOU U €€ MPUJIOKEHUAMU, YMEHUEeM COBep-
mIaTh OCO3HAHHBIN BBHIOOD OyayIeil mpodeccuu U peaam3OBBHIBATH
coOCTBEeHHBIE KU3HEHHBIE IIJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTeMaTuUYecKoMy 00pa30BaHUIO M CAaMOOOPA30BAHUIO Ha IIPOTAMKE-
HUU BCeIl JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYaCTUIO B PEIIeHUU
OPaKTUUECKUX 3a7ayY MaTeMaTHUUeCKOl HaIpaBJIEHHOCTH.

JdKonozuueckoe gocnumanue:

cOPMUPOBAHHOCTHIO JKOJOTUUECKON KYJbTYPbI, IIOHUMAaHUEM
BJAUAHUSA COIMAJIHHO-9KOHOMHUUYECKUX IIPOIIECCOB HA COCTOSHUE
IPUPOSHOMN U COIMAJIBHOI Cpelbl, OCOBHAHIEM IJI00aJILHOTO XapakK-
Tepa 9KOJIOTUUECKHUX IIpobeM; opueHTaneil Ha MpUMeHeHre MaTe-
MaTUUYeCKUX 3HAHUUN AJIA PeIleHUus 3amad B 00JaCTH OKPYIKaoIlein
cpenbl, IJIAHUPOBAHUSA IOCTYIKOB U OIEHKM MX BO3MOXKHBIX IIO-
CJIeICTBUN IJIA OKPY:KAIOIIell CpeJbl.

Ilennocmu HAYHUHO20 NO3HAHUA:

cOPMUPOBAHHOCTHI0O MHPOBO33PEHMUSA, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKU U OOIECTBEHHOU MPAKTUKH,
HNOHMMAaHWEeM MaTeMaTHUYeCKON HayKMW KakK cgepbl UYeJ0BeUeCKOU
IeATeJbHOCTU, STAIOB €€ Pa3BUTHUA W 3HAYMMOCTHU JJIS PA3BUTHUA
IUBUAN3AIAN; OBJaJeHUEeM SA3LIKOM MAaTeMaTUKN W MaTeMaTude-
CKOH KYJIbTYPOM KaK CPEICTBOM IIO3HAHUS MUPA; TOTOBHOCTBIO OCY-
IIECTBJIATH MIPOEKTHYIO U MUCCJIEN0BATEIbCKYIO NeATEJIbHOCTh NHIM-
BUIYaJIbHO U B I'PYIIIE.

METANPEAMETHBIE PE3YJIbTATbI

MeranpegmeTHble pPe3yJbTaThl OCBOEHUA IIPOTPAMMBI yueOHOTO
npenmera «MaremaTuka» XapaKTePU3YIOTCA OBJIaZleHUEM YHUBep-
CANbHLIMU NO3HAEAMEeNbHbLMU 0ellCMEUAMU, YHUEEPCATLbHbLMU
KOMMYHUKAMUEHBLMU O0ellcmeUuiMU, YHUBEPCASbHbLMU pezy-
AAMUEHBLMU OelicmEUuaMU.

1) VuueepcanvHvie no3nasamenwvrnovie delicmaus, obecneiusa-
rom ¢gopmuposarue 0a306blX KOZHUMUEHbLX NPOUECCO8 00Yy1ialo-
wuxcs (oceoenue memo0o8 NO3HAHUSL OKPYHCAOUW,e20 MUPA; NPU-
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MEHEeHUe JI02ULeCKUX, UCCLed08aAMenbCKUX Oonepayul, Yymeruil
pabomamsv ¢ uH@opmayueil).

Ba3osévle nozuveckue deiicmeus:

BBIABJATh U XapaKTePU30BaTh CYIIECTBeHHbIE IIPU3HAKU MaTe-
MaTHUUYECKUX OOBEKTOB, MOHATUMN, OTHOIIEHUN MEKAy TOHATUI-
Mu; GOPMYIUPOBATDH ONpeAeJSeHUA TOHATUHN; YCTaHABJIUBATh CY-
IeCTBEHHBIN IPU3HAK KJIacCUMUKAIINU, OCHOBAHUA AJA 0000-
IIeHWsI ¥ CPABHEHUS, KPUTEPUU IIPOBOAUMOTO aHAJIMN3a;
BOCIPUHUMATDH, GOPMYJIUPOBATH U IPEOOPA30OBHIBATh CYKICHUA:
YTBEPAUTENbHBIE U OTPUIlaTeIbHbIEe, eIUHUYHbIEC, YACTHBIE U 00-
1ue; yCJIOBHBIE;

BBISIBJIATh MaTeMaTHUYeCKre 3aKOHOMEPHOCTU, B3aUMOCBSA3U U
mpoTuBopeunsa B (aKTaxX, MaHHBIX, HAOJIOJEHUAX U YTBEPIKIe-
HUSX; IIpeAjiaraTb KPUTEPUU IJIs BBISIBJIEHUS 3aKOHOMEDPHOCTEHN
¥ IPOTUBOPEUUIL;

JIeJIaTh BBIBOABI C MCIOJb30BaHUEM 3aKOHOB JIOTUKU, HEIYKTHUB-
HBIX ¥ MHAYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3AKJIIOUEHUH 110 aHa-
JIOTUU;

TIPOBOAUTH CAMOCTOSTEILHO TOKA3aTeJIbCTBA MATEMaTUUYECKUX
yTBep:KAeHUI (IPsAMble U OT IIPOTUBHOTO), BBICTPAUBATL apry-
MEHTAINIO, IPUBOAUTh IIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBI-
BaTh COOCTBEHHBIE CYKIEHUSA U BHIBOIBI;

BBRIOMpPATH CIIOCOO pelleHus y4yeOHOU B3ajgauu (CpaBHUBATH He-
CKOJILKO BAPMAHTOB PeIlleHusA, BRIOUpaTh HanboJiee IMOAXOIAIIII
C YUYETOM CAMOCTOATEJNHHO BBIIEJIEHHBIX KPUTEPUEB).

Ba3oévle uccnedosamenvckue deiicmaeus:

HWCIIOJIb30BATh BOIIPOCHI KaK MCCJIENOBATEJILCKUY UNHCTPYMEHT
IIO3HAHUA; (popMyIupoBaTh BOIPOCHI, (PUKCUPYIOIINE IIPOTUBO-
peune, IpobJyieMy, YyCTaHABIUBATHL UCKOMOE U JaHHOE, (OPMUPO-
BaTh T'UIIOTE3Yy, apTYMEHTHUPOBATH CBOIO IIO3UIINI0, MHEHUE;
TPOBOAUTH CAMOCTOATEIHHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, KC-
caefoBaHUEe IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO
00'BEKTa, ABJIEHUA, IPOI[ECCA, BBIABICHUIO 3aBUCUMOCTENA MEKIY
00beKTaMU, ABJICHUAMHU, IIPOIECCAMU;

CaMOCTOSATEeIbHO (OPMYJIUPOBATH O0OOIIEHUA U BBIBOABI IO pe-
3yJabTaTaM HTPOBEIEHHOTO HAOJIIONEHUA, MCCIENOBAHUSA, OIEHU-
BaTh JOCTOBEPHOCTH ITOJYUYEHHBIX PE3yJIbTaTOB, BBIBOIOB U 0000-
IIeHun;

IIPOTHO3MPOBATh BO3MOYKHOE Da3BUTHE IIPOIlECCa, a TaKKe BbI-
IBUTATH IIPEAIIOJNIOKEHUA O €0 PA3BUTUM B HOBBIX YCJIOBUAX.
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Pa6oma c ungopmauyueii:

BBIABJIATH AeUIUTHI THOOPMAIINY, JaHHBIX, HEOOXOJUMBIX IJIA
OTBeTa Ha BOIIPOC U IJIA PelleHusd 3aaul;

BBIOUPATH NHAOPMAIINIO 13 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHa-
JN3UPOBaATh, CUCTEMATU3NUPOBATh W MHTEPIPETHUPOBATH MHMOP-
MAaIUio Pas3JINUYHBIX BUJOB U (DOPM IIpeACTaBJIEHUS;
CTPYKTYPUPOBATh UHMOPMAIIUIO, IPENCTABIATDL €€ B PA3IMUHBIX
dopMax, UIIICTPUPOBATH I'PaAPUUECKH;

OIIeHMBATh HAAEKHOCTh MHMOOPMAIIUU II0 CAMOCTOATEJIBbHO chop-
MYJIMPOBAHHBIM KPUTEPUAM.

2) YrhueepcanvHble KOMMYHUKAMUBHbLE Oeilcmeus, obecnedu-

8aM CPHOPMUPOBAHHOCMb COULANLHBLX HABLIKOE 00YLAOWUXCS.

12

O6wenue:

BOCIPUHUMATE U (POPMYJHUPOBATH CYXKIEHUSA B COOTBETCTBUU C
YCJIOBUSAMU U IEJSIMHU OOIIEHUs; SICHO, TOUHO, 'PAMOTHO BbIpa-
JKaTh CBOI0O TOYKY 3PEHUS B YCTHBIX M IIMCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS II0 XOIy PeIIeHusA 3aJauyu, KOMMEHTHPOBATh
HOJIyYEHHBIH Pe3yJIbTAT;

B XOZle OOCYKIeHIs 3aJaBaTh BOIPOCHI IIO0 CYINECTBY OOCYsKIae-
MO# TeMbI, IIPO0JIEeMBbI, pellaeMoOi 3aJauu, BBICKA3LIBATL UIEWU,
HalleJIeHHbIe HA IOUCK PEIIeHUS; COMOCTABIATh CBOU CYIKIEHUS
C CY:KIEHMSMM [APYrUX YYaCTHUKOB JHUAajiora, OOHapYKHUBATh
pasjnuue U CXOJCTBO IMO3UIUI; B KOPPEKTHOI hopme dopmyau-
pOBaTh PA3HOTJIACUS, CBOU BO3DaKEHUS;

IPEACTABJATh PEe3yJbTaThl PELIEHU 3a0a4l, SKCIIEPUMEHTa, KC-
cJIeJoBaHMsI, IIPOEKTa; CaMOCTOSATEJbHO BHIOMpATH GOpMAT BbI-
CTYILJIEHUSI C YYETOM 3aJay MIPe3eHTaIluu U 0COOeHHOCTEe! ayau-
TOPUMH.

CompydHuuecmeo:

HOHMMATh ¥ MCIIOJIb30BATh IIPEHMYIIECTBA KOMAHIHON M WHIU-
BUIYaJIbHO! Pa0OThI IPHU PeIleHnMr yueOHBIX 3amau; IIPUHUMATH
1eJIb COBMECTHOMU 1esiTeIbHOCTH, IIJIAHUPOBATH OPTaHU3aIUIO CO-
BMECTHOU paboThl, pacupenesaTh BUALI paboT, JOroBapuBaThCs,
o0CcysKIaTh MPOIlecC U Pe3yabTaT padoThl; 0600IIaATE MHEHUA He-
CKOJIBKUX JIIOJell;

y4acTBOBATh B I'PYIIIOBBIX opmMax paboTsl (00CYKIeHUA, OOMEH
MHEHUSAMU, «MO3[OBbI€ IITYPMBI» U T.II.); BBIIOJHSATH CBOIO
YacTh PaboThl 1 KOOPAUHUPOBATH CBOU IEMCTBUSA C APYTUMU UJje-
HaM¥ KOMAaH[bI; OIlEHMBATH KAUYECTBO CBOEro BKJAJA B OOIUIA
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OPOAYKT II0 KPUTEPUAM, CHOPMYJIHNPOBAHHBIM YYaCTHUKAMU
B3aMOJIEeHCTBUA.

3) YHueepcanvHble pezcynamuénvile delicmeusa, obecneiuearm

dopmuposarHue CMbLCAOBLLX YCMAHOBOK U HCUSHEHHbLX HABbLKOS
JAUYHOCMU.

Camoopzanuzayusn:

COCTaBJIATH IIJIaH, AJITOPUTM PeUIeHUus 3aaul, BEIOUPATH CIIOCO0
pellleHus: ¢ YYETOM HMMEIOIIUXCS PecypPcoB U COOCTBEHHBIX BO3-
MOXKHOCTeH, apryMeHTUPOBATh U KOPPEKTUPOBATHL BapUAHTHI pe-
IIeHuI ¢ yYETOM HOBOII MHMOPMAIIUH.

CamoxKkonmposs:

BJIaJEeTh HABBIKAMU IIO3HABATEIbHON pedieKCHU KaK OCO3HAHUA
COBEpIIAaeMbIX [MeHCTBUII M MBICIUTEJIBHBIX IIPOIECCOB, UX Dpe-
3yJIBTATOB; BJIAJETHh CIOCO0AMU CAMOIPOBEPKM, CAMOKOHTPOJIA
mpoliecca U pe3yJbTaTa PelleHus MaTeMaTUUYeCcKOU 3aaaun;
IpeABUAETh TPYAHOCTH, KOTOPhIe MOTYT BOSHUKHYTH IIPU pellie-
HUU 3aJa4¥, BHOCUTH KOPPEKTUBHLI B NEeATEJIHHOCTH HA OCHOBE
HOBBIX 00CTOSITEJILCTB, AAHHBIX, HAUJAEHHBIX OIINOOK, BHISBJICH-
HBIX TPYIHOCTEI;

OIleHUBAThH COOTBETCTBUE PEe3yJIbTaTa LeJU U YCIOBUAM, 00BsAC-
HATHb NPUYUHBI JOCTMIKEHUS WU HEJOCTMIKEHUsS DPe3yJIbTaTOB
IeATEeJIbHOCTH, HAXOAUTL OUIMOKY, MaBaTh OIEHKY IIPUOOPETEH-
HOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbI

IIpegmeTHbIe pes3yabTaThl OCBOeHUs IIpmMepHOM paboueil IIpo-

rpaMMbI I10 MaTeMAaTUKe IIPeACTaBIEHbI IO TOAaM OOyUYeHUs B paM-
KaX OTAEJbHBIX KYPCOB B COOTBETCTBYIOIIMX pasfeiaX HaCTOANIeH
IIporpamMmmsel.
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NPUMEPHAA PABOYAA NPOTPAMMA YYEBHOIO0 KYPCA
«ANTEBPA U HAYANIA MATEMATUYECKOIO AHANTU3A»

LETN U3YHYEHUA YYEBHOIO KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHUECKOTO aHAJIU3a» SIBJIAETCS
OIHUM 13 HamboJiee 3SHAUMMBIX B IIporpaMMe cTapiieil IMIKOJIbI, I0-
CKOJIbKY, C OJHOII CTOPOHBI, OH O0EeCIeurBaeT MHCTPYMEHTAIbHYIO
0asy [Jisi M3y4YeHUs BCEX eCTEeCTBEHHOHAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, OPMUPYET JIOTUUECKOe 1 a0CTPaKTHOEe MBINLJIeHWe yda-
IUxXcsd Ha YpPOBHE, HEOOXOAMMOM [JisI OCBOEHUS WHMOPMATUKU,
00IIIeCTBOBHAHUSA, HCTOPUU, CJIOBECHOCTU U JAPYTUX AUCIIUILINH.
B pamMkax mamHOro Kypca ydalimecsi OBJIaJeBal0T YHUBEPCAJIbHBIM
SBBIKOM COBPEMEHHOII HayKH!, KOTopas (POpMYyJIUpPyeT CBOU HOCTU-
JKeHUs B MaTeMaTUu4YecKoii opMme.

Kypc anrebps! 1 HauaJa MaTeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBaeT
OCHOBY [JIsI YCIIEIIIHOTO OBJIANEHUS 3aKOHAMU (MUIUKU, XUMUU,
OMOJIOTHY, TTOHMMAHUS OCHOBHBIX TEHIECHIIUI PA3BUTHUA S3KOHOMU-
KU ¥ OOIIIeCTBEHHOI *KU3HHU, II03BOJIIET OPUEHTHUPOBATLCSI B COBpE-
MEHHBIX IMUMPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HC-
IOJB30BATh UX JJA HaJbHEHIero oopasoBaHUS U B IIOBCEIHEBHOM
JKU3HU. B TOKe BpeMs oBJIaJeHHe abCTPAKTHBIMH U JIOTUYECKU
CTPOTUMU KOHCTPYKIIUAMU aJireOpbl M MaTeMaTHUeCKOTO aHaIm3a
pasBuUBaeT yMeHUe HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATDL HC-
TUHHOCTbD, JOKA3bIBATb YTBEPKIEHUS C IIOMOIIbI0O MHAYKIIUN U Pac-
CY:KIaTh OeTYKTUBHO, HCIIOJB30BATh 0000IIeHMEe 1 KOHKPETH3a-
1o, abcTparupoBaHNEe U AaHAJOTUI0, (POPMHUPYET KpeaTHUBHOE
U KPUTHUUECKOEe MBIIILIeHUE.

B xome mayuenma Kypca «Ajarebpa m Hayajia MATEMaTUUECKOTO
aHa/JIM3a» ydallluecs IIOJIyYalOT HOBBIA OIBIT PEIIeHUs MIPUKJIAMI-
HBIX 3a/1a4, CAMOCTOATEJbHOTO IIOCTPOEHUS MATEeMATUUYECKUX MO-
IeJjiell peaJbHBIX CUTyallUil, MHTEPIPETAlUU IIOJYUEHHBIX pelle-
HUM, 3HAKOMATCS C IPUMEPaAMHU MATEeMAaTUYECKUX 3aKOHOMEPHO-
cTeii B TpUPOJAE, HAyKe U MUCKYCCTBE, C BBIZAIOIIUMIUCS
MaTeMaTUYeCKUMU OTKPBITUAMHI U UX aBTOPaMU.

Kypc o6iamaer sHaunTeIbHBIM BOCIIUTATEJIBHBLIM IIOTEHIIMAJIOM,
KOTOPBIA peasndyeTcsa Kak uepes yUueOHBIM MaTepuasi, CIIocoOCTBY-
oI QPOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK W uepes
cuenu@UKy y4ueOHOM OesaATeJbHOCTH, TPeOyIoIledl IPOmOIKUTEIb-
HOM KOHI[EHTPAIlUM BHUMAHUSI, CAMOCTOSATEILHOCTU, AKKypPaTHO-
CTU Y OTBETCTBEHHOCTH 34 IIOJIYUYEHHBIN pe3yJbTarT.
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B ocHoBe meTonmKkm oOyueHus anredpe M HavajiaM MaTeMaTHue-
CKOTO aHaJIN3a JIEKUT AesATeJIbHOCTHBIN MPUHIIUII O0OyUeHUs.

B ctpykType Kypca «Ausirebpa u Hauajsa MaTeMaTUUYECKOrO aHa-
Jau3a» MOYKHO BBIJEJNUTh CJEAYIOIINE COHepP:KaTelbHO-MEeTOmLIYe-
cKue JUHUU: «Yucjaa W BBIUUCACHUA», «DYHKIINN U Tpa@UKN»,
«¥YpaBHeHUA U HepaBeHCTBa», «Hauajma mMareMaTUYeCKOTO aHAJU-
3a», «MHOKecTBa U JIOTUKa». Bce OCHOBHBIE COMEPIKATEeIbHO-METO-
IUYecKUe JIMHUY M3ydyaloTCcsd Ha MPOTAKEHUU ABYX JIET O0OyUeHUs
B CTapIleil IKOJIe, ECTECTBEHHO MOMOJHAA APYT APYTa U IOCTEIIEHHO
HACBIIASCH, HOBBIMU TeMaMu U pasaenaaMu. MoKHO ¢ YBEPEHHOCTHIO
CKasaTb, UTO JAHHBIA KYPC SBJISIETCA MHTETPATUBHBIM, ITOCKOJIBKY
o0benuHAET B cebe comep:KaHNe HECKOJIBKUX MaTeMaTUYeCKUX IVIC-
IUILINH, TAKUX KAk aJjredpa, TPUTOHOMETPHUS, MaTeMaTUYECKUH
aHaJIu3, TeOpUA MHOKECTB, MaTeMaTUdYecKas Jioruka u ap. Ilo me-
pe TOro Kaxk ydJalluecs OBJIAJEBAIOT BCE OoJiee IMMPOKUM MaTeMa-
TUYECKUM aIlllapaToM, y HUX IIOCJeIOBATEJIbHO (POPMHUDPYETCS U
COBEPIIEHCTBYETCA yMEHHNE CTPOUTH MaTeMaTHUUECKyI0 MOMIEJb pe-
aJIbHOUM CUTyalluM, MIPUMEHATHL 3HAHUA, IMOJYUYeHHbIe MIPU H3yUe-
HUU Kypca, [Jis PelIeHUs CAMOCTOSATEIbLHO chOpPMYJIUPOBAHHON
MaTeMaTHuYecKoiil 3a1adyu, a 3aTeM MHTEPIPETUPOBATH CBOU OTBET.

CopzepsraTesibHO-MeTOAUUECKAA JIMHUA «Uucjia U BBIUUCJIEHU »
3aBepiaer GOpMUPOBAHNE HABBIKOB MCIIOJIb30BAHUS NeiICTBUTEIIb-
HBIX UMCeJ, KOTopoe OBLIO HAYaTO B OCHOBHOM IKoJie. B crapimeit
mrKoJie ocoboe BHUMAaHUeE yaesasgeTca (OPMUPOBAHUIO HABBHIKOB pa-
IIMOHAJBbHBIX BBIUMCJICHUI, BKJIIOYAMIINX B ce0A HCIIOJIb30BAHUE
pasauuHBIX (OPM 3alUCHU YUCJIA, YMEHUEe AeJaTh NPUKUIKY, BbI-
TOJIHATH TPUONMKEHHBIE BBIUNCICHUA, OI[EHUBATH YMCJIOBBLIE BBI-
pakeHus, paboraTh ¢ MATeMATUUYECKUMHU KOHCTAHTAMU. SHAKOMBIE
yyaluuMcsa MHOXKECTBA HaATYPANbHBIX, IIEJbIX, PAIMOHAJIBLHBIX U
IeHCTBUTEIBHBIX UNCEJ JOUOJIHAITCA MHOYKECTBOM KOMILJIEKCHBIX
yuces. B KaXI0M U3 9TUX MHOKECTB PaCCMaTPUBAIOTCS CBOMCTBEH-
Hble eMy cIeln@uUecKre 3amauyyd W OIlepaluu: AeJieHue Haleso,
OIIEPUPOBAHNE OCTATKAMU Ha MHOYKECTBE IIeJIBIX UYNCeJI; 0COObIe
CBOICTBA PAIlMOHAJIBHBIX U UPPAIMOHAIBHBIX YKUCE; apupMeTrye-
CKUe oIlepaliii, a TaKiKe U3BJIeUeHNe KOPHs HaTypPaJbHOI CTEIeHU
Ha MHO’KeCTBe KOMILJIEKCHBIX unces. Biarogapsa mocjaenoBaTeIbHO-
My pacCIIMPEHUI0 KPyra MUCIIOJIb3yeMbIX UMCeJI U 3SHAKOMCTBY C BO3-
MOKHOCTAMM WX IPUMEHEHUSA IJd PelleHUs PasJUIHBIX 3amad
dopMuUpyeTcA IpeacTaBIeHNE O €IUHCTBE MaTeMaTUKU KaK HAyKU
U eé pPoJM B IIOCTPOEHHUHU MOJEJEeN pPeasibHOro MHUPA; IMTUPOKO KC-
TOJIL3YIOTCA 0000IIeHNe 1 KOHKPETU3aIus.
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JInuua «YpaBHeHUA U HEPABEHCTBA» peanm3yeTcsd Ha IIPOTKe-
HUU BCETro O0yUeHUs B CTapIIeil IITKOJe, ITOCKOJbKY B KajKJIOM pas-
nese IIporpaMmMbl IPeAyCMOTPEHO pPeIlleHre COOTBETCTBYIOIIUX 3a-
mau. B pesynbrare ydaliuecsa OBJIaIeBAIOT PA3JIUYHBIMU METOLAMU
pelleHus parnoHaAJbHBIX, UPPAIMOHAJBHBIX, ITOKA3aTEJIbHBIX, JIO-
rapu@MUUYECKUX U TPUTOHOMETPUUYECKUX ypPaBHEHUII, HepaBEHCTB
U CHCTeM, a TaK/Ke 3a7ad, cofmep:Kammux nmapaMmerpsl. IlosyueHHbIe
YMEHUSA IINUPOKO MCIIOJb3YIOTCA IIPU UCCIAENOBAHUYU QYHKIUI C IIO-
MOIIBI0 TPOM3BOMHOM, IIPU PENIeHNU IMPUKJIAAHBIX 3amad U 3a]au
Ha HaXOKAeHNe HauOOJbINX M HAMMEHBINNX 3HaUeHUH QYHKITUN.
HanHas comepskaTenbHasaA JUHUA BKJIIOUYAeT B ceba Takke dopmu-
poBaHMe YyMeHUH BBITTOJHATh PACUETHI IO (hopMyJiaM, IpeobpasoBa-
HUA pPaIlMOHAJBHBIX, WPPAIMOHAJIBHBIX U TPUTOHOMETPUUECKUX
BBIDAJKEHUI, a TaKKe BBIPAKEHUM, COAEPIKAIUX CTEIIeHUW U JioTra-
pudwmbi. Baarogapa mayueHmio ajgredbpamdyecKoro Marepuaja IIpo-
UCXOAUT JaJibHelilllee Pa3BUTHE AJITOPUTMUUECKOTO U aBCTPAKTHOTO
MBINJIEHUA YUAINXCA, POPMUPYIOTCSA HABBIKU AEIYKTHUBHBIX pac-
CYsKIeHul, paboThl ¢ CHMBOJLHLIMU (POPMaMU, IPEACTABICHUA 3a-
KOHOMEPHOCTell M 3aBUCHUMOCTEl B BUJE PAaBEHCTB U HEPaBEHCTB.
Anre6pa mpemyiaraeT s(p@eKTUBHLIE WHCTPYMEHTHI IJS PeIleHus
OIPaKTUUYECKUX ¥ eCTeCTBEeHHOHAYYHBIX 3a/ad, HATJIAJHO IeMOH-
CTPUPYET CBOU BO3MOKHOCTHU KaK sI3bIKA HAYKWU.

ConepsraTesibHO-MeToAUYeCcKass JUHUA <«DYHKIIUM U Tpad@uKu»
TECHO TIIepelJieTaeTcsa ¢ APYTUMU JIMHUAMH Kypca, IIOCKOJBKY
B KAKOM-TO CMBICJIE 3aJJa€T ITOCJIEI0BATEILHOCTD U3YUEHUS MaTepua-
aa. IsyueHre CTeIeHHOM, ITIOKa3aTeJIbHOH, JJOTapu@MUUECKO 1 TPHU-
TOHOMETPUUYECKNX (PYHKIIUM, UX CBOWCTB U I'padUKOB, MCIOJIHL30Ba-
HUe QYHKIIUHN I pellleHusa 3amau U3 JPYTUX yUeOHbBIX IIPEeIMETOB 1
peasbHOU JKM3HM TECHO CBA3AHO KaK C MaTeMaTUUYECKUM aHAJIU30M,
Tak U C pellleHreM YpaBHEeHUH 1 HepaBeHCTB. IIpu aToM 60JIbIlIOe BHU-
MaHUe yhaenasdercs (OPMUPOBAHUIO YMEHHUA BBIpaKaTh (opmyJsiaMu
3aBUCHUMOCTU MEKIY PA3IUUYHLIMU BeJIUUYNHAMU, UCCJIEIOBATh IIOJIY-
YeHHbIe DYHKIIUU, CTPOUTH X rpaduxm. Marepuas sToii comepska-
TeJILHOM JUHUU HalleJIeH Ha pasBUTHE YMEHUI 1 HaBBIKOB, TTO3BOJIA-
IONIUX BBIPAXKATH 3aBUCUMOCTU MEXKAY BEJIUYMHAMU B PA3TUUYHON
dopme: aHAIUTUUECKOU, rpadmuecKoil m cjaoBecHOU. Ero maydenue
CIIOCOOCTBYET Pa3BUTUIO AJTOPUTMHUUYECKOTO MBIIIJIEHUS, CIIOCOOHO-
CTU K 0000IIEHNI0 1 KOHKPETU3AINU, NCII0JIH30BaHUIO aHAJIOT .

Copep:xarenpHasa guHusa «Hauama maTeMaTW4eCKOTO aHAIM3a»
TO3BOJIAET CYIIECTBEHHO PAaCIIMPUTh KPYr KaK MaTeMaTUYeCKUX,
TaK ¥ MPUKJIATHBIX 3a/1a4, JOCTYIHBIX ITKOJbHUKAM, TaK KaK Y HUX
IOABJIAETCA BO3MOXKHOCTH CTPOUTH I'PadUKU CIIOKHBIX QYHKIUN,
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OmIpeesaTh NX HAanOOJIbIEe 1 HANMEHbIIe 3HAUeH, BEIUYNCIATD
IIomany MUryp U o6bEMbBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHUsS
nporieccoB. [laHHasA cogep:KaTeabHAas JUHUSI OTKPHIBAE€T HOBBIE BO3-
MOKHOCTHU IIOCTPOEHUS MaTeMaTUUYeCKUX MOJesiell pealbHbIX CUTY-
anuii, MO3BOJIAET HAXOAUTHL HAWJIYyUIlee pelleHre B MPUKIAJHBIX,
B TOM YHCJE COINAJIbHO-dKOHOMHUECKUX, 3aJauax. 3HAaKOMCTBO C
OCHOBAMMU MATEMaTUUYECKOr0 aHaJI1M3a CIIOCOOCTBYET Pas3BUTHUIO alb-
CTPaAKTHOTO, (pOPMATIBHO-JIOTUYECKOTO U KPEATUBHOTO MBINLIEHUd,
GOopMUPOBAHUIO YMEHUH PACIO3HABATD IIPOSBJIEHNSA 3aKOHOB MaTe-
MaTUKU B HayKe, TeXHUKEe WM MCKYCCTBe. Yualllecs Y3HAIOT O BbBI-
IAOINXCA Pe3yabTaTaxX, IMOJYUeHHLIX B X0Ie Pa3BUTHA MaTeMaTU-
KU KaK HayKW, U 00 UX aBTOpax.

CopmepsxaTeIbHO-MeTOAUYECKAsA JUHUA «MHOXKecTBa M JIOTHKA»
BKJITOUAET B ce0s 5JIeMEeHTHI TeOPUU MHOKECTB M MaTeMAaTUYeCKO
Joruku. TeopeTHKo-MHOMKeCTBEeHHbIEe IIpPeCTaBJIeHNs IMPOHU3bIBA-
IOT BeChb KypC IITKOJIbHOM MaTeMaTUKHU U IIpejaraioT Haubojiee yHU-
BepCaJbHBIA A3bIK, 00beIUHSAIONINN BCe pa3iebl MaTeMaTUKU U eé
IPUJIOKEHNI, OHU CBSA3BIBAIOT Pa3Hblie MaTeMaTUYECKUe TUCITUIIIN-
HBI U UX IPUJIOKEHUs B eAuHOe Iesoe. ITosToMy BasKHO JATh BO3-
MOKHOCTDb IIKOJBHUKY IOHMMATH TEOPETHUKO-MHOKECTBEeHHBINH
SA3BIK COBPEMEHHOM MAaTeMAaTHUKN W MCII0Jb30BATh €0 AJIS BhIpasKe-
HUA CBOUX MbIcJeii. [IpyruM BasKHBIM IIPHU3HAKOM MaTeMaTUKHU KaK
HaYKU cJeAyeT IPU3HATh CBOMCTBEHHYIO €if CTPOrocTh 000CHOBAHUI
U cJefoBaHUWE OIPeNeJEHHBIM IIPAaBUJIAM IIOCTPOEHUS JOKasa-
TeJbCTB. SHAKOMCTBO C 9JIEMEHTAMU MATEMAaTUYECKOM JIOTUKU CIIO-
CcoOCTBYeT Pa3BUTUIO JIOTUUECKOT'O MBINIIJIEHUA YUAIITNXCA, TTO3BOJIA-
€T UM CTPOUTH CBOU PACCYKIEHNsS HA OCHOBE JIOTUUYECKUX IIPaBUII,
dopMuUpPyeT HaBLIKM KPUTUUECKOTO MBITIJIEHUS.

B kypce «Aarebpa m Havaja MaTeMaTHUYECKOTO aHAJIM3a» IIPU-
CYTCTBYIOT OCHOBBI MAaTEMaTUUYECKOTO MOJEJIUPOBAHUA, KOTOPLIE
IPU3BaHbLI CIIOCOOCTBOBATHL (POPMUPOBAHUIO HABLIKOB ITOCTPOEHUS
MofeJiell peaJbHBIX CUTyaIlnii, MCCJIEOBAHUA STUX MOJEJEeH C II0-
MOIIBIO allllapaTa ajaredpbl M MaTeMaTHUYeCKOro aHaJIn3a, WHTep-
OpeTanuu IOJYYeHHBIX pe3yJbTaToB. TakKue 3amaHUs BIJIETEHBI
B KaKIbIN m3 pasnesioB IIporpaMMbl, ITIOCKOJIBKY BeCh MaTepuaJl
Kypca HIIMPOKO MCIIOJNb3yeTCs OJA PelleH’s MPUKIaAHBIX 3amad.
ITpu pelreHny peajbHBIX IPAKTUUECKUX 3a4aU yUualllliecs pasBUBa-
I0OT HAOJIOAATENIbHOCTH, YMeHUEe HaXOAUTh 3aKOHOMEPHOCTH, ab-
CTPArupoBaThLCs, UCIOJIb30BaTh aHAJIOTUIO, 0000IaTh U KOHKPETU-
3upoBaTh Impobsemy. lleaTelbHOCT:L MO (OPMUPOBAHUIO HABBIKOB
pelreHns MPUKJIALHBIX 3aJau OPraHNU3yeTCs B MPOIlecce M3yUeHUsT
Bcex TeM Kypca «Ajrebpa m Hadyajia MAaTEeMaTUYECKOTO aHaJIm3a».
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MECTO Y4EBHOT0 KYPCA B YYEBHOM [JIAHE

CoryacaHo yuebmomy miaany B 10—11 kigaccax mayuaercsa yueod-
HBIN Kypc «Ajarebpa m Hayajia MaTeMaTUYEeCKOTO aHaamsa», KOTO-
pBIii BKJIOUaeT B cebsl CJeAyIollie OCHOBHBIE pPasiesibl COmeprka-
HUusi: «Ywncia ¥ BBIYNCICHUSA», «YPABHEHUS U HEPaBEHCTBA»,
«®PyHKNIMU U rpadurm», «Hauasma maremMaTnyecKoro aHaMsa»,
«MHoKecTBa U JOTHUKA».

B yueGHOM I1aHe Ha M3ydyeHHEe YIVIYOJEHHOTO Kypca aaredpbl u
HauaJ MmareMaTuueckoro amagmsa B 10—11 Kiaccax oTBOAUTCS He
MeHee 4 yueOHBIX YacOB B HEIEJI0 B TeUeHMe KasKIoro roma odoyde-
HUS, BCETO 3a IBa rojga ooyuenusa — He MeHee 280 yueGHBIX YacOB.

MJIAHAPYEMbIE NPEAMETHbBIE PE3YNIbTATbI OCBOEHWA
NPUMEPHOW PABOYEN MPOrPAMMbI KYPCA
(N0 rOQAM OBYYEHUA)

OcBoeHme yueOHOTO Kypca «Aaredbpa u Hayajia MaTeMaTUIeCKOTO
aHanM3a» Ha YPOBHE CPegHero ofIero o0pasoBaHUA LOJIKHO obe-
CIeUMBATh [IOCTIKEHUE CJEAVIONNX IIpPeIMeTHBIX 00pasoBaTesb-
HBIX Pe3yJIbTaTOB:

10 Knacc
Qucaia u 8bluucieHus

= CBOOOAHO OIEepHpPOBAThH IMOHATHUAMU: pallioHaJIbHOE UHCJIO, Oec-
KOHeYHAas mepuoguvyeckas APo0b, IPOIEHTHI; UPPAIUMOHATIBHOE
YHUCJ0; MHOKECTBA DPAIMOHAJBbHBIX U JNEHCTBUTEJNbHBIX UYKCEJ;
MOIYJIb JeHACTBUTEIBHOTO YMCJIA.

» [IpumeHATH APOOU U IPOLEHTHI IJISA PeIleHUs IPUKIaTHBIX 3a-

Iady U3 Pas3JINUHBIX OTpacjieil 3BHaHUUN U peabHOU JKU3HU.

ITpumensaTsr UPUOIMIKEHHBIE BBIUUCJIEHUS, IPaBUJIAa OKPYTLJie-

HUA, IPUKUAKY U OIEHKY pes3yJjbTaTa BbIUUCICHUI.

CBOOOIHO OIEPUPOBATH IIOHATHEM: CTEIleHb C IIeJIbIM IIOKas3aTe-

JIeM; UCIIOJIb30BATh MOAXOAAIIYI0O (DOPMY 3aIlHCU AeHCTBUTEIbHBIX

Yuces A PelleHUs IMPaKTUUYeCKUX 3aau U IpPeACTaBJIeHUSA JaH-

HBIX.

CBOGOAHO OIIepUpPOBaTh IMOHATHEM: apuPMeTHUeCKUil KOPEeHb Ha-

TypajJbHOI CTeleHU.

CB06OIHO OIIEpPUPOBATH MHOHATHEM: CTEIIEHb C PAIMOHAJIbHBIM

IoKasaTeJseM.

CB06OIHO OTIEPUPOBATH IMTIOHATUAMM: JIOTAPUDM UmMcia; TecATUY-

HbIe U HATypaJbHbIEe JOTaPU@MMBbI.
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= CBOOOMHO OomepupoBaTh IMOHATUAMM: CUHYC, KOCUHYC, TAHTEHC,
KOTaHTeHC YMCJIOBOTO apryMeHTa.

OnepupoBaTh NOHATUIMU: APKCUHYC, aPKKOCUHYC U apKTaHTeHC
YHMCJOBOTO apryMeHTa.

Ypaenenuﬂ u HepaseeHcmMesa

CBOOOIHO OIEPUPOBATD IMIOHATUAMU: TOXKIECTBO, yPaBHEHME, He-
PaBeHCTBO, PAaBHOCUJIbHLIE YPABHEHUA 1 YPABHEHUA-CIEICTBUI;
paBHOCHUJIBbHBIE HEPABEHCTBA.

= [IpyuMeHATh pasJauYHBIE METONbl peIleHUus paluoHaJbHBIX
U IPOOHO-PAIMOHAJIBHBIX YPABHEHUN; IIPUMEHSATh METOM UHTEP-
BaJIOB [IJIs pelleH’s HepaBeHCTB.

CB0O0OOIHO OIIEePUPOBATh HOHATUAMMN: MHOTOUYJIEH OT OXHOI IIe-
peMeHHOI; MHOTOUJIeH C IeJLIMU KOo3h@PUImeHTaMUu, KOPHU
MHOTOUJIEHA; IPUMEHATDH AejJeHre MHOTOUYJeHa HAa MHOTOUJIEeH
c ocTaTKoOM, Teopemy Besy u Teopemy Buera mis pemieHus 3a-
mad.

CBOOOIHO OIIEepUPOBATh MOHATUAMMU: CHUCTEeMa JUHEHWHBIX ypaB-
HeHUnli, MaTpuIla, oIpeneInTe] b MAaTPUILBI 2 X 2 1 ero reOMeTpu-
YeCKU CMBICJI; MCIIOJb30BATh CBOMCTBA OIIPEeNeIuTeNd 2 X 2 I
BBIUMCJICHUS €ro 3HAUeHUs, IPUMEHATH ONPeNeIUTeNN IJs pe-
IIeHUs CUCTEMBI JIMHEHHBIX ypaBHEHUN; MOIEeJINPOBATh pPeasb-
HbIE€ CUTYAaI[UU C IIOMOIIbIO CUCTEMbI JINHEHHBIX YPABHEHUHN, KC-
cJeJoBaTh MOCTPOEHHBIE MOJENU C MOMOIIbI0 MATPHUIl U OIIpee-
JUTeJel, NHTEePIIPETUPOBATh MMOJIYUEeHHBIN pPe3yJbTar.
Vcnoonb3oBaTh CBOMCTBA AeHCTBUM ¢ KOPHAMU IJIsI IpeobpasoBa-
HIS BbIPAKeHUI.

BoImoHATL Ipeobpas3oBaHmsAa UYMCIOBBIX BBIPAKEHUM, comepska-
WX CTEIEeHU C PAIMOHAJLHBIM IIOKAa3aTeJieM.

Vcmonb3oBaTh CBOIiCTBA JIOTAPU(PMOB AJdA IIpeodpasoBaHUsA JO-
rapuMUUeCcKUX BBIPAKEHUI.

CB0OOIHO OTIEePUPOBATH MMOHATUAMU: UpPpPalMoOHaJIbHbBIE, ITOKa3a-
TeJIbHBbIe U JIOTapU(PMUUECKUe YPaBHEHUs; HAXOOUTh UX pelle-
HUSA C IIOMOIIBI0O PABHOCUJIBHBIX IIEPEXOMO0B WMJIU OCYIIECTBJISAS
TIPOBEPKY KOPHET.

IIpuMeHATHL OCHOBHBIE TPUTOHOMETPHUUYECKHE (POPMYJIbI I Ipe-
o0pa3oBaHUs TPUTOHOMETPUUECKUX BbIPAKEHUI.

CBOOOIHO OIIEPUPOBATh IMOHATHEM: TPUTOHOMETPHUECKOE ypaB-
HeHNe; IPUMEHSITh He00XoquMble (POPMYJIbI JJIS PEIIeHNsT OCHOB-
HBIX THUIIOB TPUTOHOMETPUUECKUX YPaBHEHUI.

MogenupoBaTh peajbHbIe CUTyalluN Ha sI3bIKe aJire0pbl, COCTaB-
JISITh BRIPAKEHU, YyPaBHEHUs, HepaBeHCTBAa II0 YCJIOBUIO 3a1aun,

MATEMATUKA. Yrny6nénubiit yposeHb. 10—11 knaccel 19



20

HCCJIeq0BaTh IIOCTPOEHHBIE MOJEIN C UCIIOJIb30BaHUEM alllrapara
anredOpoI.

Ddynruuu u zpaguru

CBOOOIHO OmMEepPUPOBATH MOHATUAMU: (PYHKIMA, CIIOCOOBI 3aja-
HUSA (QYHKINK; B3aMMHO oOOpaTHbIe QMYHKIUH, KOMIIOSUIIUA
byuKIMit; rpaduK QYHKINWN; BBIIIOJHATH 3JIEMEeHTapHBIE IIPeod-
pasoBaHUusA rpa@uKOB PYHKITUIA.

CBOOOIHO OIEepHUpPOBATh MHOHATHUAMMN: O0JIACTHL OIIpeJesIeHuA u
MHOJKECTBO 3HAUEHUU PYHKIUU, HYJIU QYHKIUU, IPOMEKYTKHU
3HAKOIIOCTOAHCTBA.

CBOGOAHO OIIEpUPOBATH IMMOHATUAMU: UETHBIE U HEUETHBIE PYHK-
Uy, OepuoguvYecKre (QYHKINU, IPOMEXKYTKNM MOHOTOHHOCTH
GYHKIUY, MAKCUMYMbl 1 MUHUMYMBI (QYHKIMHN, HauboJIbIIee U
HauMeHblllee 3HaUeHNe PYHKIIUU Ha IIPOMEXKYTKE.

CB0OGOIHO OIEPUPOBATH IMOHATUAMMU: CTEIeHHAs (QPYHKIUA C Ha-
TypaJbHBIM U IeJIBIM MOKasaTejeM, Ipad@UK CTeIleHHOU (QyHK-
U C HATYPaAJbHBIM U IIeJILIM IIOKasaTejaeM; rpad@uK KOPHA n-0i
cTeleHn Kak (QYHKIIUU OOpATHOI CTeIleHW C HATYpPaJbHBIM IIO-
KasaTejeM.

OnepupoBaTh NOHATUAMU: JUHeHHaA, KBaIpaTUUHAA U JPOOHO-
JUHeNHAas QYHKIUNU; BBIMOJIHATE 9JIeMEeHTapHOe ncceq0BaHne U
IIOCTPOEHUE X I'paUKOB.

CB0OGOIHO OIEPUPOBATH IIOHATUAMU: IIOKasaTeJabHadA U Jiorapud-
MuuecKad PYHKIIMM, UX CBOMCTBA U rpad@UKM; UCIOJIb30BAaTh UX
rpa@uKy IJs1 pelleHus YpaBHEeHUIHA.

CBoOOLHO OmepUpPOBATH HOHATUAMU: TPUTOHOMETpPUUECKAd
OKPYsKHOCTD, OIpeeeHre TPUTOHOMETPUYECKUX PYHKIUINA duC-
JIOBOTO apryMeHTa.

HcnoapsoBars rpaduku GYHKIUN I/ UCCIAeTOBAHUSA IIPOIIECCOB
U 3aBHUCUMOCTEI IIPU PEeIIeHuN 3aau U3 APYTUX YUEOHBIX Hpef-
METOB U PeaIbHOU ;KU3HU; BhIPAKATh (opMyIaMu 3aBUCUMOCTH
MeXAy BeJIUYMHAMU.

Hauana mamemamuueckozo aHaau3a

CBOGOIHO OIEPUPOBATH IIOHATUAMU: apu@MeTuUecKas U reoMe-
TpUUecKad Iporpeccus, 0ECKOHEUHO yOBIBalOlIasd I'eoMeTpuue-
CKas IPOrpeccus; JUHENHBIA W dKCIIOHEHIIMaJbHBIA POCT, (op-
MyJa CJIOKHBIX ITPOIIEHTOB; NMETH IIPECTaBJIEHNE O KOHCTAHTE €.
Wcnoap3oBaTh mporpeccuu AJis PelIeHusl peajbHbIX 3a1au IIPU-
KJIaJJHOTO XapakKTepa.

CB0OGOIHO OIIEepUPOBATH IOHATUAMU: II0CJIEN0BATEIbHOCTD, CIIO-
COOBI BaJaHNA IOCJIEJOBATEILHOCTEN, MOHOTOHHBIE 11 OTPAHUYEH-
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HbIe IOCJIeN0BaTeJIbHOCTHU; IIOHNMATh OCHOBBI 3aPOKIeHUs MaTe-
MaTHUYECKOr'0 aHaJIM3a KaK aHain3a 0ECKOHEUYHO MaJIbIX.
CBOOOIHO OIlIEpUPOBATHL IOHATUAMU: HENIPEPBhIBHBIE (QYHKINN;
TOYKU pPa3pbiBa rpad@uka (PyHKINHN; aCUMIITOTHI I'paduka (QPyHK-
uu.

CBOGOIHO OIlepUpPOBATh MOHATHEM: (MYHKINA, HEIPEpPhIBHAA Ha
OTpesKe; IPUMEHATH CBOMCTBA HEIIPEPHIBHBIX (GYHKIMH AJA pe-
mIeHudA 3ajad.

CBOOOLHO OIIEPMPOBATH MOHATUAMIU: IIepBasd M BTOpPAsA IIPOU3BO-
OHbIe PYHKIINU, KacaTeJbHad K rpa@uKy QYHKIIWU.

Brrumcnars mpomsBOgHBIE CyMMBI, IIDOM3BENEHUSA, YACTHOTO U
KOMIO3UIMU JBYX (QYHKIUI; 3HATHL IIPOU3BOAHBIE dJeMeHTap-
HBIX QYHKIUA.

Hcnonb3oBaTh reoMeTpruecKU U GU3UUECKUIMT CMbBICT IIPOU3BO-
OHOM IJIsT PelleHus 3ajad.

Mmnoocecmea u aozuxka

CBOGOIHO OIIEPUPOBATH MMOHATUAMU: MHOMKECTBO, OIlepaIuy HaJ
MHOKECTBAMU.

Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIN almapaT AJA Omuca-
HUSI PeasJbHBIX ITPOIIECCOB U SBJICEHWH, IPU PEIIeHUUN 3amad U3
IPYTUX YUeOHBIX IIPEeIMETOB.

CBOoOOAHO OIIEPUPOBATh NOHATHUAMMU: OIIpeleJieHne, TeopeMa,
ypaBHEHUe-CJIeICTBUE, CBOMCTBO MaTeMaTUYeCKOTO 00BEeKTa, 0-
KasaTeJbCTBO, PABHOCUJIbHbIE YPABHEHUS U HEPABEHCTBA.

11 Knacc

YQucna u 8vluucieHus

CBOOOIHO OMEPUPOBATh MOHATUSIMU: HATYPAJIbHOE U I[€JI0€ UKC-
JI0, MHOKEeCTBa HATYPaJbHBIX U IIEJIBIX YHCEeJ; WCIIOJIb30BATD
npusHaku geauMoctTu 1neabix uuces, HOI u HOK HaTypaabHBIX
yuceJs OJisI PelieHus 3amad, IPUMEHATh aJropuTM EBKauma.
CB0OOIHO OTIEPUPOBATH MOHATHEM OCTATKA IO MOJYJIIO; 3AITUCHI-
BaTh HaTypaJIbHbIE UNCJIA B PA3IUYHBIX MO3UIIMOHHBIX CUCTEMAaX
CUMCJIEHU .

CB0OOOIHO OTIEPUPOBATH MOHATUIMU: KOMILJIEKCHOE UKCJI0 U MHO-
JKECTBO KOMILJIEKCHBIX YMCEJI; IPEeACTABIATh KOMILJIEKCHBIE UIC-
Ja B ajJredOpamyuecKoil M TPUTOHOMETPUUECKOH (opme, BBITIOJ-
HATHL apudMeTHUYeCKHe Olepaluy ¢ HUMU U M300paskaTh Ha KO-
OPAMHATHOMN ILJIOCKOCTH.

.Vpaenenuﬂ u HepaseeHcmMesa
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CBOGOAHO OIIepUPOBATh IMMOHATUAMU: UPPAMOHAIbHbBIE, ITOKa3a-
TeJbHBIE U JoTapu@MuuecKre HePaBeHCTBa; HAXOOUTDh UX pellie-
HUSA C TIOMOIIHI0 PABHOCUJIBHBIX II€PEXOJ0B.

OcyIiecTBIATE OTOOP KOPHEN IIPU PEUIeHUUW TPUTOHOMEeTpuue-
CKOTO YpaBHEHUS.

CBOGOIHO OHEPUPOBATHL IMOHATHEM TPUTOHOMETPHUECKOEe Hepa-
BEHCTBO; IPUMEHATb HEoOXOoAuMbIe (POPMYJIBI JJIA PEIIeHUs OC-
HOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CBOOOIHO OIIEPUPOBATHL HOHATUAMMN: CHUCTEMA U COBOKYIIHOCTh
YPaBHEHUU U HEPaBEHCTB; PABHOCUJIBLHBIE CUCTEMBI M CHUCTEMBI-
CJIe[ICTBUS; HAXOJUTH DPEIIeHUs CHUCTEMbl U COBOKYIITHOCTEH pa-
IIUOHAJBHBIX, UPPAIIMOHAIBHBIX, IIOKA3ATEJIbLHBIX U JIOTapUPMU-
YeCKUX YpaBHEHUII M HEPaBEHCTB.

Pemats panuoHanbHbBIe, UPpalMOHATIbHEIE, ITIOKa3aTeJIbHEIE, JIO-
rapudMuyecKre U TPUTOHOMETPUUYECKNe YPaBHEHUS U HepaBeH-
CTBa, comep:Kaliiyie MOAYJIN U ITapaMeTpHI.

IIpumensaTs rpaduyecKre MeTOABI AJs PEIIeHUsd YPaBHEHUN U
HEePaBeHCTB, a TaKKe 3a/Jad ¢ mapaMeTpaMu.

MogenupoBaTh peasbHbIe CUTyalluy HA A3bIKE aJaredOpbl, COCTaB-
JIATH BBIPpA’KEHUA, YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO
YCJIOBUIO 3aauM, MCCJIENOBATH IIOCTPOEHHBIE MOJEJNN C WCIOJb-
30BaHUEM ammapara ajaredopbl, UHTEPIPETUPOBATh IOJYUYEHHBINA
pesyJbTar.

dynruuu u zpaguru

Crpouth rpad@uKu KOMIO3UINU (MPYHKIIUNA C IIOMOIIBIO dJIEMEH-
TapPHOTO UCCJIELOBAHUSA U CBOMCTB KOMIO3UINU ABYX DYHKI[UIMA.
Crpouth reomerpuuecKue o0pas3hl YpaBHEHUIU M HEPABEHCTB Ha
KOOPAMHATHOMN IIJIOCKOCTH.

CB0OGOIHO OIIEPUPOBATH MOHATUAMU: IPAPUKN TPUTOHOMETpPUUE-
CKUX PYHKITUA.

ITpumeHATH QYHKIINN AJA MOAEJTUPOBAHUS U MCCJIEJOBAHUA pe-
aJIbHBIX TPOIECCOB.

Hauyana mamemamuueckozo anaiu3a

Hcnosnb3oBaTh NPOMSBOAHYIO AJIA MCCJIENOBAHUA (MYHKIUU Ha
MOHOTOHHOCTb U 9KCTPEMYMBI.

HaxoauTh HamboJiblllee 1 HAUMeHbIlee 3HAUeHUS PYHKIIUU He-
IPEepPLIBHON HA OTPE3Ke.

Hcnosnb3oBaTh IPOU3BOAHYIO AJIA HAXOMKAEHUA HAUJIYUYNIIETO pe-
IIeHnA B IPUKJIAAHBIX, B TOM YHCJIEe COIMAJIbHO-9KOHOMNYECKUX,
3azagyax, [AJd oIpenlesleHus CKOPOCTH M YCKOPEHHU:A IIpoliecca,
3aJaHHOTO (HOPMYJIO UM TPADUKOM.
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= CBOOOIHO OIIEPUPOBATh MOHATUSAMM: IIePBOOOpa3HAas, OIIPeneIEH-
HBIA MHTerpaj; HaXOAUThb IePBOOOPAa3HbIE dJIeMEHTapPHBIX (DYHK-
U ¥ BBIYUCIATH MHTErpas mo opmyse Heiorona — JleitoHuIia.

» HaxoquTh miomanyu IJI0CKUX (GUTYP U O0BEMBI TEJ C MOMOIIBIO
uHTerpaJa.

» ImeTh TIpeAcTaBIeHVE O MaTeMaTHUYeCKOM MOJAeJHMPOBAHUM Ha
npuMepe cocTaBaeHUA AudGepeHInaTbHbIX YPaBHEHUHN.

» PemraTh nmpuKJIagHbIe 3ajaUui, B TOM YHCJIE COIIUATBHO-dKOHOMMU-
YecKoTo M (PUBUUECKOTO XapaKTepa, CpPeacTBaMU MaTeMaTuye-
CKOT'0 aHajamsa.

COREPXAHWUE YYEBHOI0 KYPCA (N0 rOAAM OBYYEHUA)
10 knacc

YQucna u vluucieHus

Pamnuonanbabie uncaa. OOLIKHOBEHHBIE W OeCATUYHBIE APOOU,
IPOIEeHTHI, 0eCKOHEUHbIe TIepuoanUecKre 1poou. [IpumeHene apo-
Oelf 1 IIPOIEHTOB JJIsA PEIleHUA MPUKJIATHBIX 3a/1a4 U3 PA3JIUUHBIX
oTpacjiel 3HaHUU U peayIbHOU JKU3HU.

HeficTBuTe/IbHBIE UmMcJaa. PaluoHaIbHBIE W HPPaAIUOHAJIBHBIE
yucaa. ApudpmMernuecKkre omepanuu ¢ AefiCTBUTEIbHBIMU YNCJIaAMMU.
Mopgynb meficTBUTEIBLHOTO UMCJA W ero cBoiicTBa. IIpubamKEeHHbIe
BBIUNCJICHUS, IPABUJIA OKPYIJIEHUSA, IPUKUIKA U OIleHKA Pes3yb-
TaTa BLIUUCICHUN.

CremeHb ¢ IeJbIM HOKaszaTeseM. bunom Hbioroma. Mcmoab3oBa-
HUEe TIOAXONAIIeN (OPMBI 3alUCU NENCTBUTEIbHBIX UKCEJI IJIA pe-
IIeHUs IPAKTUUECKUX 3ajau U IpeICcTaBIeHUs TaHHBIX.

ApudmMeTuyecKuii KOpeHb HATYPAJIbHOU CTEIIEHU U eT0 CBOIICTBA.

CremeHb ¢ palMOHAJIbHBIM IIOKa3aTesieM 1 €€ CBOMCTBA; CTEIeHb
C IeWCTBUTEJbHBIM ITOKa3aTeJIeM.

Jlorapudm uwucsaa. CpoiicTBa Jsorapudma. [lecATHUHBIe U HATY-
pajibHbIE JIOTAPUPMBI.

Cunyc, KOCHMHYC, TAHTEHC, KOTAHTEeHC UYMHCJIOBOTO apryMeHTa.
ApKcUHYC, apKKOCHUHYC M apKTAHTeHC YMCJIOBOTO apryMeHTa.

.Vpaenenua u HepaeeHcmMea

ToskecTBa U TOXKIECTBEHHBIE ITPe0OpPa3oBaHUA. Y paBHEeHUE, KO-
PeHb ypaBHeHUs. PaBHOCUJIBbHBIE YPABHEHUA U yPaBHEHUA-CJIEM-
crBusa. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METOZBI PEIIEeHUA I[eJBbIX U IPOOHO-PAIMOHATIBHBIX
ypaBHEeHUU U HepaBeHCTB. MHOTOUJIEHEI OT OJHOI IlepeMeHHOM. [le-
JleHVe MHOTOUJIeHa Ha MHOTOuJIeH ¢ octaTkoM. Teopema Besy. MHo-
TOWIEHBI ¢ IeJibIMUu Koaddunuenramu. Teopema Buera.

MATEMATUKA. Yrny6nénubiit yposeHb. 10—11 knaccel 23



IIpeo6GpasoBaHUs YMCIOBBIX BBIPAKEHUIT, CONEPIKAIINX CTEIeHU
U KOPHU.

Nppanuonansubie ypaBHeHUsi. OCHOBHBIE METOABI PEIIEHUA UP-
panuoHaJIbHBIX YPABHEHUIA.

IToxkasarenbuble ypaBHeHUA. OCHOBHBbIE METOJbI PEIIeHUs ITOKAa-
3aTeJbHBIX YpaBHEHUI.

IIpeoGpasoBaHue BBIpAKEHUIT, COAEPKAIIUX JOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUA. OCHOBHBIE METOABI PEIIEHUA JIO-
rapu@MUYECKUX ypaBHEHUMN.

OcuHoBHBIE Tpuronomerpuueckue dopmyasl. I[IpeobpasoBanue
TPUTOHOMETPUUYECKUX BhIpaKeHUll. PellleHre TPUTOHOMETPUUYECKUX
ypaBHeHUH.

Pemrenue cucrem nuHeHHBIX ypaBHeHu. MaTpuiia cucteMbl Ju-
HeWHBIX ypaBHeHUH. Onpenesnresas MaTpunsl 2 X 2, ero reOMeTpu-
YeCKUI CMBICJI U CBOIICTBA; BBIUUCJIEHUE €TI0 3SHAUYEHUs, IPUMeHe-
HUE OIIPENEJUTEIIA OJIA PellleHUs CUCTeMbl JUHENHBIX YPaBHEHUN.
Pemenne npukaagHbIX 3aad C ITOMOIIBIO CHUCTEMBI JIMHEHHBIX
ypaBHeHUu#. VccienoBaHue IIOCTPOEHHOM MOJEJIM C ITOMOIIBIO Ma-
TPUIl U OIIpeaeauTeseH.

IlocTpoeHme MaTeMaTUYECKUX MOMAeJiell peajibHOM CUTyaIluu C
IOMOIIbI0 YPaBHEHU! U HepaBeHCTB. lIpmMeHeHVe ypaBHEHUN U
HEPaBEHCTB K PEIIeHUWI0 MaTeMaTWYECKUX 3aJaY M 3ahad M3 pas-
JUYHBIX 00JlacTeil HAYKU U PeaibHOUN KU3HMU.

dynruuu u zpaguru

DyHKIUA, cOocoObI 3amaHusa QYHKIUU. BzauMHO oOpaTHBIE
dyurnuu. Komonosunus pyaknuii. 'padur pyHKIIMM. daemMeHTap-
HbIe TTpeodpas3oBaHUsd IPa@UKOB QYHKITUH.

OGJiacTh ompeeieHUsI 1 MHOKECTBO 3HaueHuil QyHKiuu. Hyau
dbyuarnuu. IIpoMekyTKN 3HAKOIOCTOSHCTBA. UETHBIe U HEUETHBIE
dyurnuu. Illepuoguueckue pyHKImu. IIpoMeKyTKN MOHOTOHHOCTH
dyurnuu. MakcuMymMbl 1 MUHUMYMBI (QyHKuu. Haubonbiiee n
HamMeHblllee 3HaAUEeHUA (PYHKIIMN Ha IIPOMEKYTKE.

JluueiiHas, KBaApaTuuHasa W APOOHO-JIUHeIHAd QYHKIUU. IJie-
MeHTapHoe HCCJeJOBaHNe U MMOCTPOEHWEe UX I'PadUKOB.

CrenenHasa QYHKINA C HATYPAJIbLHBIM U I[eJIBIM IOKazaTeaeM. Eé
cBoricTBa u rpaduk. CeoiicTBa m rpadUK KOPHS Nn-0W CTEelleHU KakK
GyHKIUM 0O0paTHOI CTENleHU ¢ HATYPAJbHBIM ITOKa3aTeseM.

ITokasarenbHas u Jorapudmuyeckada GyHKIIUN, UX CBOMCTBA U I'pa-
duru. Ucnonb3oBanue rpaduKoB GyHKINHN /18 pellleHnsa YPaBHEeHUI.

Tpuromomerpuyeckass OKPYKHOCTb, OIIpeleJeHUEe TPUTOHOME-
TPUUECKNX QYHKIIUHA YMCIOBOTO apryMeHTa.
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DyHKIIMOHAIbLHBIE 3aBUCHMOCTHA B PEAJIbHBIX MPOIEeCCax U sBJIe-
HuUAX. 'paduKu pealbHBIX 3aBUCHUMOCTEI.

Hauwana mamemamuueckozo anaiu3ia

ITocnemoBaTebHOCTH, CIIOCOOBI 3aJaHUA IIOCJIELOBATEIHLHOCTEMH.
Merton maremaTudyeckoil MHAYKIMU. MOHOTOHHBIE M OTPaHUYEH-
HbIE II0CJIeZ0BaTeJIbHOCTU. VICTOPUSA BO3HUKHOBEHUA MaTeMaTUye-
CKOT'0 aHa/IMW3a KaK aHa/Jun3a 0OECKOHEUHO MAaJIbIX.

Apudmernyeckas U reomMeTrpuueckas Iporpeccuu. BeCKOHEUHO
yObIBatoIiasi reoMerpuyeckas mporpeccus. CymMma O6eCKOHEUHO
yOBIBAIOIIell TeOMETPUUECKOIl Hporpeccuu. JIMHEWHBIN M SKCIIO-
HEeHIIMaJbHBIA pocT. Hucsao e. @opmyJia CI0KHBIX ITpoleHToB. Mc-
HOJIb30BaHMeE IIPOTPECCUN IJIS PEIlleHnA PealbHbIX 3a4a4 IPUKJIaI-
HOTO XapakxTepa.

HenpepriBuble QyHKIIMT 1 uX cBoiicTBa. Touku paspbiBa. Acum-
OToThl rpad@uKkoB @yHKuuil. CBoiicTBa QYHKIIUHM HeIPEPHIBHBIX Ha
orpeske. MeToa MHTEPBAJIOB [JIs PellleHusA HepaBeHCTB. [IpuMeHe-
HUEe CBOIMCTB HENPEPHIBHBIX QYHKIUN /I pelleHusa 3amad.

ITlepBass um BTOpasa mpousdBogHble (GyHKIUU. OnpenereHue, reo-
MeTpUUYECKUH 1 QUBUUECKUIl CMBICJ IIPOU3BONHON. YpaBHEeHUE Ka-
caTeJbHOU K rpaduKy QYHKIUU.

ITpousBomHbie sieMeHTapHBIX QYHKIUI. [IpousBogHasA CyMMBbI,
Opou3BeNeHNA, YACTHOTO U KOMIIOSUIINY (MDYHKIIUI.

Mmnoocecmea u nrozuxa

MHuoKecTBO, omepanuu HajJ MHOKECTBAMHU M WX cBoiicTBa. ua-
rpamMmbl Jisiepa — Benna. IIpuMeHeHUE TEOPETUKO-MHOMKECTBEH-
HOTO amnmapaTra [OJd OINCAHUS peabHBIX IIPOIECCOB U ABJIEeHUU,
IpU pelleHuU 3a7ad M3 APYTUX yIeOHBIX IPEeIMEeTOB.

OmnpenesneHue, TeopeMa, CBONCTBO MAaTeMaTHUYECKOTO OOBEKTa,
cJelCTBUE, NJOKa3aTeJIbCTBO, PABHOCUJIbHbIE YPDaBHEHU.

11 Knacc

Qucaa u 6blHUCTEHUS

HarypanbHble u 11esble uncaa. Il puMeHeHre TPUSHAKOB IEJIUMO-
ctu 1enbix yncea, HOIl u HOK, ocraTkoB mo Moay/ai0, aJroputrMa
EBriuga nna penreHusa 3amad B IIEJIBIX UMCJIAX.

Komiutexkcuble unciia. Anrebpanuyeckas M TPUTOHOMeTpUYecKas
GOopMBI 3aIICH KOMILIEKCHOTIO Uncja. ApudmMerndyecKre omepaiunmu
C KOMILJIEKCHBIMU ymcjaMu. V3o0parkeHre KOMILJIEKCHBIX UYMCes Ha
KoopamHaTHOH miockoctu. @opmysna MyaBpa. Kopuu n-oit creme-
HU U3 KOMILJIEKCHOTO umcjia. [IpmMeHeHMe KOMILJIEKCHBIX UYMCeJI
IJIA pelleHuss PU3NYeCKUX M reOMeTpUUYecKuX 3ajad.
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Ypasnenus u nepaeencmea

CucremMa U COBOKYITHOCTh ypPaBHEHUI M HePaBEHCTB. PaBHOCUJIBL-
HbIe CUCTEMBI U CUCTEMBI-CJIECTBUA. PaBHOCUIbLHbIE HEPABEHCTBA.

OT6op KOpHENl TPUTOHOMETPUUYECKUX YPABHEHUH C IIOMOIIBLIO
TPUTOHOMETPUUECKOII OKPY:KHOCTH. PellleHue TPUTOHOMETPUYE-
CKUX HEPaBEHCTB.

OcHOBHBIE METOABI PEUIeHUs ITOKasaTeJbHBIX U JorapuMuue-
CKUX HEPaBEHCTB.

OcHOBHBIE METOABI PeIleHusA UPPAIlMOHAIBLHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIIeHUs CUCTEM UM COBOKYITHOCTEIl paIimo-
HaJIbHBIX, HMPPaAIlMOHAJbHBIX, IIOKA3aTeJbHBIX U JoTapu@Mmuue-
CKUX ypaBHEHUI.

VYpaBHeHUsI, HEPABEHCTBA 1 CUCTEMBI C IIapaMeTpaMu.

ITpumeHeHMe ypaBHEHU, CUCTEeM M HEPABEHCTB K PEIIeHUIO Ma-
TeMaTUUYeCKUX 3ajad W 3aJau M3 PasJUYHBIX 00JacTeill HAyKU U
peasbHOM KU3HU, WHTEPIPEeTAUs IOJYUYeHHBIX Pe3yIbTaToB.

dynruuu u zpagpuru

T'padur xommosumuu GysHkuuii. 'eomerpuueckue o6passl ypaB-
HEHUU U HEPAaBEHCTB Ha KOOPAWHATHOI IIJIOCKOCTH.

Tpuronomerpuueckmre QYHKIIUN, UX CBOMCTBA U I'Pa@UKU.

T'paduueckue MmeTonnl pelleHUs ypaBHEHUI 1 HepaBeHCTB. I'pa-
duuecKkre MeTOABI PeIlleHnA 3a7ay C IapaMeTpaMu.

Hcnonp3oBanue rpadukoB GYHKIUIH I UCCIeTOBAHUA IIPOIlEC-
COB U 3aBUCUMOCTEI, KOTOPhIe BOBHUKAIOT IIPU PEIeHUN 3aJad U3
OPYTUX YUYeOHBIX MPEIMETOB W peabHOM JKU3HU.

Havwana mamemamuweckozo anaausa

ITpuMmeHeHME TPOUBBOMHON K MCCIENOBAHUIO MYHKIINIT Ha MOHO-
TOHHOCTH U 9KcTpeMyMbl. HaxoikmeHre HambOOJIbIIETO 1 HAUMEHb-
1Iero 3HAUEeHUI HENPEePHIBHOU (PYHKIIMU Ha OTpPe3Ke.

IIpuMeHeHMEe TPOM3BOAHOM NOJA HAXOKIEHUS HAUIYYIIETO pe-
IIeHUs B MPUKJIAAHBIX 3aJavax, IJs OIIpelejeHUs CKOPOCTU U
YCKOPEHUs IIPOoIecca, 3aJaHHOTo (OPMYJION MJIU TPaduKOM.

IlepBoOOpasHasi, OCHOBHOE CBOICTBO IepBOOOpasHbBIX. I1epB006-
pasHbIe 3JIeMeHTapHbIX QyHKIui. [ITpaBuia HaX0KIEHUA IIEePBO0O-
Pas3HBIX.

Hurerpan. I'eomerpuuecKuii CMBICJ HHTErpajga. BbIUncIeHUe
onpenesIéHHOTO MHTerpaJsa mo gopmyse Heorona — JleiibHuIa.

IlpuMmeHeHMe MHTETrpaJia AJA HAXOKICHUA IIOMAAeN TJIOCKUX
¢Guryp u 0o6'b€MOB reOMEeTPUUYECKUX TeJI.

ITpumeps! pemenuii auddepeHIINaIbHBIX ypaBHeHU. Marema-
TUYECKOe MOJeJNPOBAHUE PeaJbHBIX IIPOIECCOB C IMOMOIILIO AU®-
depeHInaTbHBIX YPAaBHEHUH.
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NMPUMEPHAA PABOYAA NPOrPAMMA
VYEBHOI0 KYPCA «TEOMETPUA»

LEMN N3YHEHUA YYEBHOIO KYPCA

T'eomeTpus aBasgeTca ofHUM u3 0A30BBIX KYPCOB Ha YPOBHE CPeE/I-
Hero obIiero o06pasoBaHUsA, TaK KakK oOecleurnBaeT BO3MOXKHOCTDH
n3ydyeHusd AUCIUIIIINH eCTeCTBeHHOHaYQHOI;'I HAIIPaBJE€HHOCTU N
IpeIMEeTOB T'YMaHUTAPHOTO IUKJA. IIOCKOJIBKY JIOTMUYECKOE MBIIII-
JeHue, GOpMUPyeMoOe IPU U3YUEHUN 00yUIaIONMMUCA TOHATUNHBIX
OCHOB T'€eOMETPHUH, IIPU JOKA3aTeJbCTBE TeopeM I IIOCTPOEHUU Iie-
TOYKU JIOTMYECKUX YTBEPKIAEHUIN IPU PEIIeHNU T'eOMeTPUYEeCKUX
3agad, yMEeHNe BbIABUI'aTb MW OIIPpOBEPraTrThb TI'UIIOTE€3bI HEIIOCPEen-
CTBEHHO HCHOJIB3YIOTCS NPU PEIleHUN 3a/1ad eCTeCTBeHHOHAYYHOTO
IUKJIa, B YACTHOCTH (PU3UUECKUX 3a7adu.

Ilens ocBoeHHMA mporpaMMbl yueOHOro Kypca «['eomerpusa» Ha
yIJIyOJIEHHOM YPOBHE — Pa3BUTHE UHANBUAYAJIbHBIX CIIOCOOHOCTEMH
00y4JaoIIuXCcs IPU N3YUEHN N TEOMETPUM, KaK COCTABJISIONIEH TIpe-
MeTHOIT obyactu «MartemaTuka m MHpOpPMaTHKa» uepes3 obeciieue-
HUEe BO3MOKHOCTU TPUOOPETEeHUSA W MCIIOJb30BaHUA Oojiee TJIy0o-
KX T'eOMEeTPUYEeCKUX 3HAHUN U lIefICTBHfI, CHeIIH(pI/ITIHLIX reome-
TPpUM, U HEOOXOAMMBIX MIJisI VCIEIIHOTO IIPOodhecCuoHATLHOTO
o0pas3oBaHUsA, CBA3AHHOTO C HCIOJb30BaHNEM MaTeMaTHUKU.

ITpuopuTeTHEIMU 3aJavyaMu Kypca TeoOMeTPUU Ha YIJIyOJIEHHOM
YPOBHE, PACIHINPAOIINIMUA 1 YCUJIUBAOIUMI Kypc 0a30BOTO YPOB-
HS, ABJIAIOTC:

= pacuIupeHure IIpeJCcTaBJIeHNUsI O TeOMEeTPUMN KaK YacTHd MUPOBOM
KYJbTYPHI 1 QOPMUPOBAHYIE OCO3HAHUSA B3AUMOCBA3U I'eOMeTPUU
C OKPYJKaIOIIM MUPOM;

dbopMuUpoOBaHUE MIPENCTABJIEHUA O IPOCTPAHCTBEHHBIX (QUIypax
KaK O BaKHEHWIINX MATEeMATUYECKUX MOMAEJSAX, MO3BOJAIOINX
ONUCHIBATL U W3y4YaTh Pa3HbIe SABJIEHUA OKPYIKAIOIero MUpPAa;
3HaHNEe MOHATUHHOro ammapara 1o pasneny «Crepeomerpus»
IIKOJBHOTO Kypca TeOMeTPUH;

Q)OpMI/IpOBaHI/Ie yMeHusda BJAQAeThb OCHOBHBIMHU IIOHATHUAMMU O
TIPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBaMU;
3HaHUe TeopeMm, (I)OpMy.II U YMEeHUEe UX IIPUMEeHATh; YMEeHUA J0-
Kas3bIBATh TEOPEMbl M HAXOAUTh HECTAHIAPTHBIE CIOCOOBI pe-
IIeHus 3a1a4;

dopMUpOBaHWE YMEHUSA pPaclio3HaBaTh Ha UepTerKax, MOAEJIAX U
B peaJIbHOM MHDP€ MHOI'OPaHHUKMN N TeJia BpPalleHUudA; KOHCTPY-
UPOBATH TeOMETPUUYECKIE MOJIEJN;
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= popMHUpPOBaHNE IIOHMMAHUSA BO3MOMKHOCTA AaKCHOMATUYECKOTO
TOCTPOEHUSA MaTeMaTUUYeCKUX Teopuii; (popMUpOBaHIe MOHUMA-
HUS POJIM aKCUOMATUKHU IIPU IIPOBEIEHUN PACCYKICHUI;
= hopMUpPOBaHUE YMEHUA BJIAIETh METOAAMU NTOKA3aTeJIbCTB U aJi-
TOPUTMOB PeIIeHnsA; YMEHUS UX IPUMEHATDH, IIPOBOAUTE JOKAa3a-
TeJIbHBbIE PACCYKAECHUA B XOJle PEIIeHUA CTePEeOMEeTPUUECKUX 3a-
Iauy U 3amay C IPAKTUUYECKUM COIep:;KaHueM; (QOPMUPOBAHUE
IpeACcTaBIeHUA O HEOOXOAUMOCTH TOKAa3aTeJbCTB IIPU 000CHOBA-
HUM MaTeMaTUYECKUX YTBEDP:KIEHUN U POJU aKCHUOMATUKUA B
TPOBEIEHUN AeAYKTUBHBLIX PACCY:KICHUIH;
= DAa3BUTHE W COBEPIIEHCTBOBAHWE HHTEJLIEKTYAJbHBIX M TBOPUYE-
CKUX CIIOCOOHOCTell 00yuaromuxcsd, II03HaBaTEJbHON aKTHUBHO-
CTU, WCCJIEeNOBATEeIbCKUX YMEHUI, KPUTUYHOCTU MbIIIJICHNU,
nHTepeca K U3YUeHUIO TeOMEeTPHUH;
dopmMupoBaHUEe (MPYHKIMOHAJIBLHON TI'PAMOTHOCTH, PeJeBAHTHON
TeOMeTpUU: YMEeHUs pPaCHo3HaBaTh IIPOSBIEHUA TeoMeTpuue-
CKUX IIOHATUMN, 00bEKTOB 1 3aKOHOMEPHOCTEN B peaibHBIX KU3-
HEHHBIX CUTyaIluAX W MPU U3YUEHUHN APYTUX YUEOHBIX IpeaMe-
TOB, IIPOSIBJIEHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEe, MOJAEIMPO-
BaHUSA peaJbHBIX CHUTyalluii, HNCCIAETOBAHUA MTOCTPOEHHBIX
Mojesiell, MHTEPIPETAIINY MOJYUYeHHBIX Pe3yIbTaTOB.
OcHOBHBIE coOJep:KaTeNbHble JUHUN Kypca <«['eomerpum» B
10—11 xnaccax: «IIpaMble 1 IIJIOCKOCTU B IIPOCTPAHCTBE», « MHO-
TOoTpaHHUKN», «Tesia BpaieHusa», « BeKTOpPbI 1 KOOPAWHATEI B IIPO-
CTPaHCTBE», «I[BUIKEHUS B MIPOCTPAHCTBE» .

ChopmynupoBanHoe B PenepaibHOM TOCyZapCTBEHHOM 00pas0-
BaTeJIbHOM CTaHIApPTe CpeaHero oOInero oopasoBaHusa TpeboBaHUIE
«yMeTh OIePUPOBATH IMOHATHUAMHN», PEJIEBAHTHBLIX TeOMETPHUHU Ha
yriyosénsaom ypoBHe obyueHus B 10—11 Kigaccax, OTHOCUTCA KO
BCEM COJIEPKATEJbHBIM JUHUAM YUeOHOTO Kypca, a GOpMUPOBAHUE
JIOTUYECKUX YMEHUH pacIipelesisieTcsd He TOJBKO II0 COAepsKaTelIb-
HBIM JIUHUAM, HO 1 110 TogaM ooyueHusa. Comep:kanue o6pasoBaHuA,
COOTBETCTBYIOIIlee IMPEeIMETHLIM pe3yjbTaTraM ocBoenus IIpumep-
HOU paboueil mporpaMMbl, pacipeneJéHHBIM II0 rogaM O0ydYeHUd,
CTPYKTYPUPOBAHO TaKuM o0pas3oM, 4YTOOBI KO BCEM OCHOBHBIM,
OPUHIUIINAJIBHBIM BOIpocaM oOydaloliuecs obOpaliaanch HEOTHO-
KpaTHO. JTO MO3BOJISET OPraHM30BAThH OBJAJeHNE reOMEeTPUUYECKU-
MU IMMOHATUAMHI W HAaBBIKAMU IIOCJIEI0BATEIBHO U IIOCTYIATEJIbHO, C
COOJIIOIeHreM IPUHIAIIA IPEeeMCTBEeHHOCTY, 4 HOBbIe 3HAHUS BKJIIO-
YaTh B OOIYIO CHCTEMY I'€OMETPUUECKUX IIPENCTaBJIEHUN oOyuaro-
IIUXCHA, PACIIUPSA U YIIy0JIsid e€, 00pasys IPOUYHbIEe MHOMKECTBEH-
HbI€ CBS3MU.
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ITepexon K M3yueHWIO TeOMETPUM Ha YyriIyOJEHHOM YpPOBHE IIO-
3BOJISIET:

— co03[aTh yCJ0BUA AJA quddepeHIuanuu 00yJyeHnsd, IOCTPoe-
HUA WHINBUOYaAJIBbHBIX O6pa3OBaTeJIbHBIX IIporpamMm; O6eCHe‘II/ITB
yrayoOJéHHOe M3yUeHHe TeoOMeTPUU KaK COCTABJIAMIEeH yueOGHOro
npenmera «MaremaTura;

— IIOATOTOBUTH OOYUAIOUIUXCA K IMIPOJOJIKEHUI0 U3YUEHUsA MaTe-
MaTUKHN C yYETOM BbIOOpa Oymyieii mpodeccuu, obecmeumBas mpe-
€MCTBEHHOCTDH MEXKAY OOIUM U ITPOodheCcCuoOHaATbHBIM 00pa30BaHUEM.

MECTO Y4EBHOTO KYPCA B YYEBHOM [JIAHE

B yuebHOM mIame Ha m3ydeHHe YIIyOJEHHOTO Kypca TeoOMeTpun
B 10—11 xyaccax oTBoguUTCS He MeHee 3 yueOHBIX UACOB B HEJEJII0
B TeUeHMe Ka)KJOro roja o0yueHMs, BCeTO 3a [Ba rojia O0yUeHUua —
He MeHee 210 yueOHBIX YacoB.

MJIAHUPYEMBIE NPEAMETHBIE PE3Y/IbTATbI OCBOEHWA
NPUMEPHOW PABOYEN NMPOrPAMMbI (MO rOAAM OBYYEHUA)

OcBoenme yueOHOro Kypca «I'eomMeTpusi» Ha ypOBHE CPEIHEro
ob1Iero o6pasoBaHUA JOIKHO 00€CIIeUMBATH JOCTHKEHUE CJIEeNYIO-
X IPeIMeTHBIX 00pas3oBaTeIbHBIX Pe3yJIbTATOB:

10 Knacc

= CBOOOAHO OIepupoBaTh OCHOBHBIMHU MOHATHUAMIN CTEPEOMETPUU
IpHY PelIeHun 3a1au U IIPOBEJeHNN MaTeMaTUYeCKUX PACCYKIe-
HUN.

= [I[pyuMeHATh aKCUOMBI CTEPEOMETPUU U CJEJCTBUS W3 HUX MIPU
pelreHy TeOMeTPUYEeCKUX 3amad.

= Knaccudunuposars B3aMMHOE PACIIOJOMKEeHHNE IMPAMBIX B IIPO-
CTPAHCTBE; ILJIOCKOCTEH B MPOCTPAHCTBE; MPSAMBIX U TLJIOCKOCTEH
B IIPOCTPAHCTEE.

= CBOOOAHO OmepupoBaATh TMOHATHUAMU, CBASAHHBIMU C YIJIaMU
B IIPOCTPAHCTBE: MEXXAY MPAMBIMU B IIPOCTPAHCTBE; MEKIY HPs-
MOH ¥ ILJIOCKOCTBIO.

= CBOOOAHO OIepUpPOBATh HOHATUSIMU, CBISAHHBIMU C MHOTOTPAH-
HUKAMHU.

= CBOOOSHO pacmo3HaBaTh OCHOBHBIE BUAbI MHOTOTPDAHHUKOB (IIPU-

3Ma, IUpaMuia, MIPAMOYTOJbHBIN Mapajiesenumen, Kyo).

KiraccupunmupopaTh MHOTOTPAHHUKU, BbIOWPAs OCHOBAHUS IJIA

KJacCU(PUKAIUN.

= CBOOOAHO OIIepUpOBaTH ITOHATUAMU, CBASAHHLIMU C CEeUEHUEM
MHOTOTPAHHUKOB IIJIOCKOCTBIO.
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» BRIMOMTHATE MapaJjienabHoe, IEeHTPAJIbHOE U OPTOTOHAJIBHOE IIPO-
eKTupoBaHUe (PUTyp Ha IJIOCKOCTDH; BBINOJHATH MU300paKeHU
duryp Ha IJIOCKOCTHU.
CTpouTs ceueHUsI MHOTOTPAHHUKOB PA3JIUUYHBIMUA METOJaMU, BhI-
TOJHATH (BBIHOCHBIE) IIJIOCKME YEePTEKU M3 PUCYHKOB ITPOCTBIX
00BEMHBIX QUTYP: BUI CBePXy, COOKY, CHU3Y.
BrruucaaTrs miaoinaay moBepXHOCTEH MHOTOTPAHHUKOB (IpuU3Ma,
nupaMuIa), TeOMETPUUECKUX TeJ ¢ IPpUMeHeHueM hopMy..
CB0OOIHO OIEpPUPOBATH HOHATUAMU: CUMMETPUA B HPOCTPAH-
CTBe; IIEHTP, OCh ¥ IJIOCKOCTh CHUMMETPHU; IIEHTP, OCh U ILJIO-
CKOCTh CUMMETPUU PUTYPHI.
CB0OOIHO OIEPUPOBATDH MOHATUAMMU, COOTBETCTBYIOIIUMU BEKTO-
paM u KOOpAMHATAM B IIPOCTPAHCTBE.
BruImoTHATE AeiicTBUA Hal BEKTOPaMU.
Pemrats samaum Ha DOKasaTeJIbCTBO MaTeMAaTHUUYECKUX OTHOIIE-
HUN U HaAXOMKAEeHWE TeOMeTPUUYECKUX BEJUUYUH, IMPUMEHAS U3-
BECTHBIE METOAbI IPU PEIIeHUN MaTeMaTHUYeCKUX 3ajau IOBBI-
IIIEHHOTO W BBICOKOTO YPOBHSA CJIOXKHOCTU.
IIpuMeHATH mpoOCTEIIe IIPOrPaMMHbBI€ CPECTBA U SJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBI TIPU PEIIeHUUW CTepeoMeTpuue-
CKUX 3ajmad.
H3BiekaTb, mpeoOpasoBLIBATh 1 WHTEPIIPETHUPOBATH MHMOPMA-
IIUIO O MPOCTPAHCTBEHHBIX TeOMETPUUYECKUX purypax, mpeacran-
JIEHHYIO Ha UepTeKaxX U PUCYHKaX.
IlpuMeHATH, WMONyUYeHHBIE 3HAHWA HA IIPAKTUKe: CPABHUBATL U
aHaAJIU3UPOBATH PeajibHbIe CUTYyallul, IPUMEHATh U3yUYeHHbIe I10-
HATUA B IIPOIeCCe TTONCKA PelleHnsa MaTeMaTu4eCcKu chopMyan-
POBaAHHOM mPOOJIEMBI, MOIEJNPOBATH peaJIbHbIE CUTyalluW Ha
A3BIKE T€OMETPUU, UCCIIEOBATh ITOCTPOEHHBIE MOJEJN C UCIIOJb-
30BaHUEM T'€OMETPUUYECKUX ITOHATUMN U TEOpeM, allapara ajre-
OpBI; pemiaTh IpaKTUYECKUe 3a1aum, CBA3aHHBIE C HAXOKIeHUEM
TeOMEeTPUUYECKUX BEJIUYUNH.
= ImeTh mIpescTaBiaeHuA 00 OCHOBHBIX 9TamaX Pa3BUTUSI T€OMET-
pPUM KaK COCTABHOU YacTu (pyHIAAMEHTa PA3BUTUSI TEXHOJIOTUM.

11 Knacc

= CBOOOAHO OIEepUpPOBATh MOHATUIMU, CBASAHHBIMU C IUJIUHIPU-
YeCKOU, KOHMYECKON U chepUduecKoil HOBEPXHOCTAMU; O0BAC-
HATH CIIOCOOBI MOJYUEHU.

= OmepupoBaTh MOHATHUAMU, CBA3AHHBIMH C TejlaMU BpalleH!sd:
IMUJINHAPOM, KOHYCOM, cepoil U mapom.

= PacnmosuaBaTh Tesa BpalleHus (MUJINHADP, KOHYC, cdepa u Iap)
U 00'BACHATDH CIIOCOOBI MOJYYEHUA TeJ BPAIleHUA.
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» KnaccudumupoBaTh BBaMHOE PAaCIIOJIOKeHMe chephbl 1 MJIIOCKOCTH.

= BLIUNCAATL BEIUUYUHBI 5JI€MEHTOB MHOTOTPAHHUKOB U TeJ

BpaleHud; 00bEMBI U IJIOIAAN TOBEPXHOCTEH MHOTOTPAHHU-

KOB U TeJl BpallleHUs, FeOMeTPUUECKUX TeJl ¢ MPUMeHeHueM

dhopmyII.

CB0O0OOIHO OIIEPUPOBATH MOHATUAMU, CBI3AHHBIMU C KOMOWHAIN-

AMU TeJI BpallleH!A 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BITUCAH-

HBIA B c(hepy M OIMCAHHBIN OKOJIO cephbl; chepa, BOUCAHHAA B

MHOTOTPAHHUK WUJIU TeJIO BpalleHusd.

BLIUMCAATEL COOTHOIIIEHUA MEKIY ILIOIIaAAMU IIOBEPXHOCTEH u

o0BbEéMaMU MOLOOHBIX TeJI.

WNzo6pakaTs nsyuaemble QUTYPbhI; BLITOJHATEL (BHIHOCHBIE) IIJIO-

CKUe YepTeXU M3 PUCYHKOB IIPOCTBHIX OOBEMHBIX (MUTYDP: BU

CBEPXY, COOKY, CHI3Y; CTPOUTL CeUEeHUs TeJl BpalleHusd.

HV3BiekaTb, MHTEPIPETHUPOBATL U IIPeoOpas3oBbIBATh MH@MOPMA-

IIUIO O MIPOCTPAHCTBEHHBIX IeOMETPUUECKUX (puUrypax, mpeacraB-

JIEHHYIO Ha UepTeKaxX M PUCYHKaX.

CBOOOIHO OIEPUPOBATEH IOHATHEM BEKTOP B IPOCTPAHCTBE.

BrimosHATH omepanuy Haa BEKTOPaAMU.

3amaBaTh IIJIOCKOCTh ypaBHEHUEM B JeKapTOBOM cucTeMe KOOp-

JIUTHAT.

Pemnrath reomeTpuvecKkure 3agaur Ha BBIUNCJIEHUE YIJIOB MEXKIY

OPAMBIMU ¥ TIJIOCKOCTSIMU; BBIYMCJIEHUE PACCTOSTHUU OT TOUKU

IO IIJIOCKOCTH; B II€JIOM, Ha HNPUMeHEeHHe BEeKTOPHO-KOOPAMHAT-

HOTO MEeTOJla IPU PEelIeHUN.

CB0OOOIHO OIEPUPOBATH MOHATUIMU, CBASAHHBIMU C ABIKEHUEM

B IIPOCTPAHCTBE; 3HATH CBOMCTBA ABUKEHUI.

BoImoHAT, M300pakeHusT MHOTOTPAHHUKOM ¥ TeJ BpalleHUsd

IpU mapajljIebHOM IIepeHOoce, IEeHTPAaJIbHOW CHUMMETPUuHM, 3ep-

KaJbHOII CUMMETPUM, IIPU IIOBOPOTE BOKPYT HPAMOIi; mmpeodpa-

30BaHUs MOLOOU.

CTpouTh ceueHUsS MHOTOTPDAHHUKOB U TeJl BpPAIleHUA: CeUeHUS

MUInHAPa (IapajajaelbHO U IePIeHINKYJISIPHO OCH), CeUeHUA KO-

Hyca (mapajiielbHOEe OCHOBAHUWIO U IPOXOAAINEE Uepe3 BEPIIU-

HY), CeUeHUd Iapa.

Vcmonb3oBaTh METOIBI TOCTPOEHUSA CEUEHUI: METO/ CJIeN0B, Me-

TOJN BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ IIepeHoca CeKyliei

TIJIOCKOCTH.

JlokaspIBaTh T€OMETPUUECKUE YTBEPIKICHUA.

= [IpuMeHATh TeoMeTpuUecKre PaKThI IJIs PEIIeHNsI CTePeOMeTPU -
YeCKUX 3a7ad, MPeJIIojaraiolinxX HEeCKOJIbKO IIaroB peIlleHusd,
ecJIU YCJIOBUS IIPMMEHEHUs 3aJaHbl B ABHOU M HESABHOI (hopMe.
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= Pemrats 3aaum Ha [4OKAa3aTeJbCTBO MaTEMATHUYECKUX OTHOIIIE-
HUN U HAXOKIEeHNE FeOMeTPUUECKUX BEJIUYMH.

= [IpuMeHATH IPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKA-
I[MOHHBIE CHCTEMBI IIPU PEIIIeHUN CTEePEOMEeTPUUYECKUX 3amadu.

= [IpuMeHATh HOJIyYyeHHBIE B3HAHUS HaA IIPAKTUKE: CPAaBHUBATH,
aHAJIM3WPOBATh W OIEHUBATHL PeajbHble CUTYyal[UU; IPUMEHSTh
n3y4YeHHbIe IIOHATUA, TEOPEMbI, CBOMCTBA B IpOIecce IIONCKA pe-
IIeHUsS MaTeMaTUYecKu CcHOopMYyJTUPOBAHHOU HPOOJIEMbI, MOJe-
JINPOBATH peaJIbHbIe CUTYAIlMU Ha S3bIKEe I'€OMEeTPUM, HCCJIEI0-
BaTh IIOCTPOEHHBIE MOJEJNU C MCIIOJb30BAHUEM I'€OMEeTPUUECKUX
IOHATHUNA U TeopeM, allapara ajre0pbl; pellaTh HIPaKTHUYecKue
3amaun, CBSI3aHHbIE C HAXOMKIEHNEM reOMEeTPUYECKUX BEeJINUMH.

= NmeTh mpencraBieHUs: 00 OCHOBHBIX JTallaX Pa3BUTUS I'eOMe-
TPUM KAaK COCTABHOM YacTU (PpyHIaMEHTA PA3BUTUS TEXHOJIOTUH.

COREPXAHWUE YYEBHOI0 KYPCA (N0 rOAAM OBYYEHUA)
10 Knacc
HpﬂMble u nJjockocmu 6 npocmpaHcmaee

OcHOBHBIE TTOHATUS cTepeoMeTpuu. Touka, mpsaMasd, IMJIOCKOCTD,
npocTpaHcTBO. IToHATHME 06 aKCMOMATUYECKOM IIOCTPOEHUU CTepe-
OMEeTPUM: aKCHUOMBI CTEPEOMETPUYN U CIEACTBUA U3 HUX.

BsaumHOe pacmosoikeHMe TPAMBIX B IIPOCTPAHCTBE: IIEPEeceKaro-
muecs, MapajyiesibHble M CKpelluBampInuecsa MpaMble. IIpusHakm
CKPEeIIUBAIONUXCA OPAMBIX. I[lapanielbHOCTh IPAMBIX U ILJIOCKO-
CcTell B IIPOCTPAHCTBE: MapasljieJbHbIe IPAMBIE B IIPOCTPAHCTBE; IIa-
PALIIEIBHOCTh TPEX MPAMBIX; IapaJIIeIbHOCTh IPAMON U ILJIOCKO-
cru. [lapanienbHOe 1 IEHTPATIBFHOE TPOEKTUPOBAHE, N300 PAKEeHIE
¢uryp. OcHOBHBIE CBOIICTBA MapajjIeIbHOTO TPOEKTUPOBaHUuA. 130-
OpakeHMe UTYpP B mapaIeIbHOU ITPOEeKIIUM. YTJIbI C COHAIIPABJIEH-
HBIMU CTOPOHaMU; yToJI MeXKAy IPAMBIMU B IIpocTpaHcTBe. Ilapas-
JIJIBHOCTH ILJIOCKOCTEeIi: IlapaJijieJIbHbIe IIJIOCKOCTHM; CBOICTBA IIa-
pasienbHBIX IIockocTel. IIpocTeiinire npocTpaHCTBeHHBIE (DUTYPHI
Ha IJIOCKOCTU: TETPA’dJP, HapaJlIesenuIle][; IOCTPOEHNE CeUeHUH.

ITepneHAMKYIAPHOCT, TPAMON W IJIOCKOCTU: IIEPIEHAUKYJIAPD-
HbIe IIPSAMBIE B IIPOCTPAHCTBE, NIPAMBIEe IapajijieJbHbIe U IIep-
HNeHIWKYJAPHBIE K ILJIOCKOCTH, NPWU3HAK IEPIEHAUKYIAPHOCTH
TIPAMOUN U IIJIOCKOCTH, TeOPEMAa O IPSAMOU IMEPIEeHAUKYJIAPHON IIJIO-
crkoctu. OpToroHaIbHOE HIPOEKTHUpPOBaHMe. [lepIeHIUKYIAD U Ha-
KJIOHHBIE: PACCTOAHWE OT TOYKU OO IJIOCKOCTU, PACCTOSHIE OT
OPAMON [0 MJIOCKOCTHU, IPOEKINA (PUIrypsl Ha ILJIOCKOCTh. IlepmeH-
IVUKYJAPHOCTb ILJIOCKOCTEN: NPU3HAK IEPHEeHINKYJIAPHOCTU IBYX
maockocTelt. Teopema o TPEX MePIEHAUKYJIAPaAX.
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Vrab1 B IpOCTPAHCTBE: YIOJI MEXKAY IPAMON U MJIIOCKOCTHIO; IBY-
TPaHHBIA yroJi, JUHEeNHBIN yroa IByrpaHHOro yria. TpéxrpaHHbIN
u MHOTOTpaHHBIe yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOIDAHHOTO
yriaa. CBoiicTBa MJIOCKUX U NBYT'PAHHBIX YIJIOB TPEXTPAHHOIO yTIJIa.
TeopeMbl KOCUHYCOB U CUHYCOB AJIA TPEXTPAHHOTO yIJIa.

Mnozozpannurxu

Buabl MHOTOTPAHHUMKOB; pPasBEéPTKAa MHOTOTpaHHUKAa. IIpmama:
n-yroJpHas OpuU3Ma; IpsSMasd X HaAKJIOHHASA IPU3MbI; OOKOBas u
TOoJIHAsA IIOBEPXHOCTb Ipu3Mbl. Ilapajiesenuiiesn, IPAMOYTOJIb-
HBIN mapaJjijaejienuIlle]l U ero cBoicTBa. Kparuaiimue myTu Ha IO-
BEPXHOCTH MHOTOrpaHHUKa. Teopema IJitnepa. IIpocTpaHCcTBeHHAS
TeopeMma Iludaropa. Ilupamuga: n-yroapHada mupaMuia; IPaBUIb-
Hasa u yceuéHHasa nupamuabl. CBoiicTBa pédGep U GOKOBBIX I'paHeN
OpaBUJIbHOM ITupaMuibl. IIpaBuIbHbIE MHOTOTPAHHUKN: ITPABUIIb-
Hasd Ipu3Ma ¥ NpaBUJIbHAS NHUPAMUIA; IPaABUJAbHAA TPEYTroJbHASI
nupamMuaa U IPaBUIbHBINA TeTpasap; Kyb6. IlpemcraBienue o mpa-
BUJIbHBIX MHOTOTPAHHUKAX: OKTadIP, AJOAEKadAP U UKOCA’dIP.

Brlunciienue sJIeMeHTOB MHOTOTPAHHUKOB: pébpa, AuaroHasu,
yrasl. ILmomaas 60K0BOI ITOBEPXHOCTU U MOJIHOIM IIOBEPXHOCTHU IIPS-
MOM HIPU3MbI, ILJIOIIAAb OCHOBAHHUI, TeOpeMa O OOKOBOI IIOBEPXHO-
CTH TPAMOM HpuaMbl. Ilaomanb 60KOBOII MOBEPXHOCTH U IIOBEPX-
HOCTH NOPAaBUJIBHON NHPaAMUAbI, TeOpeMa O ILIOIAaAu YCEeUYEHHOI
TUpPaMUIbI.

CummMmeTpusi B IIPOCTPAHCTBE. JJIEMEHTHI CUMMETPUU IIPABUJIb-
HBIX MHOTOTPAaHHUKOB. CMMMeTpUsS B IIPABUJIHLHOM MHOTOTPAHHU-
Ke: CHUMMeTpHus Iapajliejieluliena, CUMMETPUS [IPaBUIbHBIX
OpU3M, CUMMETPUA NPaBUIbLHON MUPaMUIbI.

Bexmopwvt u koopdunamwvt 6 npocmpancmaee

IToHAaTHA: BEKTOP B IIPOCTPAHCTBE; HYJEBOH BEKTOD, AJIWHA He-
HYJIEBOTO BEKTOPA; BEKTOPHI KOJIIMHEapHbIe, COHAIPABJIE€HHbIE U
IPOTUBOIIOJIOMKHO HaIlpaBJIE€HHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB.
HeficTBUS ¢ BEKTOPAMMU: CJIOKEHNEe U BEIUMTAHME BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOKeHMe BeKTopa Ha umcao. CBoiicTBa
caoxeHUA BeKTOpoB. CBOIicTBAa YMHOKEHUS BeKTOpa Ha umcio. I1o-
HSTHE KOMILIaHapHbIe BEKTOPbI. [IpM3HAK KOMILJIAHAPHOCTU TPEX
BeKTOpOoB. IIpaBmuio mapannenenunena. TeopeMa O pPa3IOKeHUN
BEKTOpa IO TPEM HEKOMILJIaHAapPHBIM BeKTopaMm. IIpamoyronabpHas
cucreMa KOOpAWHAT B IIpocTpaHcTBe. Koopamuarsl BekTopa. CBA3L
MeXXKAy KOOpAUMHATAMU BeKTOpPa U KOOpAMHATAMHU TOUYEK. YTOJ
Mexkay BeKTopamu. CKajJaApHOe IPOM3BeJeHIe BEKTOPOB.
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11 knacc
Tena epawenua

IToHaTHA: MUIMHAPUYECKAS MOBEPXHOCTb, KOHHMUECKAaA ITOBEPX-
HOCTBb, cdepuyeckasi IIOBEPXHOCThb, 00pasyiollue II0OBEPXHOCTEH.
Tena BpauleHuA: MUJINHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map.
Bsaumuoe pacmosioikeHue cepbl U IIJIOCKOCTH; KacaTeJbHas ILJIO-
CKOCTh K cdepe. M3ob0parkeHue Tes BpalleHUs Ha ILJIOCKOoCcTU. Pas-
BEPTKa IMuUANHAPA U KoHyca. CuMmMeTpusa cdepbl U mapa.

0O60béMm. OcHOBHBIE cBOMicTBA 00BEMOB Tes. Teopema 06 00BEME
OPAMOYTOJBHOTO IIapaJijiesienuiiefla u cieacTBusa u3 Heé. O0bEéM
OPAMON W HAKJOHHOM NMPU3MbI, MUJIUHAPA, TUPAMUABI 1 KOHYCA.
O06BEM 1Iapa u IIIapoBOTO CETMEHTA.

Komb6unamuu Tes BpalleHUsa 1 MHOTOTPAHHUKOB. IIpusma, BOu-
caHHasd B IUJIWHAP, ONMCAHHAA OKOJO NUJIMHApa. llepeceueHme
cdhepbl U IIapa c ILIOCKOCThIO. Kacamme mapa u cgepbl IJIOCKO-
cThio. IloHATIME MHOTOrpaHHUKA, ONMCAHHOTO OKOJO cdepnl, che-
pPBl, BIIMCAHHON B MHOTOTPAHHUWK WMJIU TEJIO BPAIleHUS.

Ilmomans MOBEPXHOCTH HMUJIMHAPA, KOHYyCa; IJIONIAAb cdepbl u
eé yacTein.

ITomob6ue B mpocTpancTBe. OTHOIIEeHNE 00BEMOB, IJIOINAaAell II0-
BepxXHOCTel momoOHbIX Guryp. IIpeobpasoBaHue momobmsa, TOMOTe-
Tus. Pelllenue 3amad Ha IJIOCKOCTU C MCIIOJH30BAHUEM CTEpeoMe-
TPUUECKUX METOMOB.

IlocTpoenue ceueHUT MHOTOTPAHHUKOB U TeJl BpaIleHUA: ceue-
HUA MuianHApa (mapajajiejlbHO U MEepPIeHAUKYJIIAPHO OCH), CeUeHU T
KOoHyca (mapaJiiesibHOe OCHOBAHUIO M IIPOXOIAINee Uepe3 BepIIu-
HY), CeUeHUA IIapa; MeTOAbl IIOCTPOEHUS CEUEeHUI: MEeTOJ CJIEeNOB,
MeToJ, BHYTPEHHEro IIPOeKTUPOBAHUA, METOJ IepeHoca CeKyIleil
TIJIOCKOCTH.

Bexmopwt u koopdunamst 6 npocmpancmee

BekTopsr B mpocTtpancTBe. Omeparnuu Hajg BeKTopamMu. BeKTop-
HOe yMHO:KeHHe BeKTOpoB. CBoMicTBa BEKTOPHOTO YMHOYKEHUA.
IIpamoyronpHas cucrema KoopamHAT B IIpocTpaHcTBe. KoopauHa-
ThI BeKTOpa. PasiosxeHue BekTOopa 1mo 6asmcy. KoopauHaTHO-BEK-
TOPHBLI METOJ IPU PEelIeHUN TeOMEeTPUUYEeCKUX 3amad.

Heuxcenua 6 npocmpancmee

IBu:xeHus mpoctpamcTtBa. OroOpaskeHusA. [[BUIKEHUA U paBeH-
cTBO puryp. Obmiue cBoiicTBa ABUKeHUI. BUIbl IBUKeHUI: TTapaJI-
JeJbHBIN IepeHoc, IeHTPalbHad CUMMETPHUA, 3ePKaJbHad CUMMe-
TpUsA, IMOBOPOT BOKPYT Ipamoii. [IpeobpasoBanusa momobusa. IIpsa-
Mas u cepa IJitaepa.
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NPUMEPHAA PABOYAA NPOrPAMMA YYEBHOI0 KYPCA
«BEPOATHOCTb U CTATUCTUKA»

LETN U3YHYEHUA YYEBHOIO KYPCA

Yuebuniii Kypc «BepoATHOCTL WM CTATHUCTUKA» YIUIYOJIEHHOTO
YPOBHSA SBJISETCS IIPOMOJIMKEHUEM U Pa3BUTUEM OIHOMMEHHOI'O
yueOHOTO Kypca yriayOJEHHOTO YPOBHsS OCHOBHOII IIKOJIBI. Kypc
npeqHasHA4YeH st (POPMUPOBAHUSA Yy OOYUAIOMIUXCS CTATUCTUYE-
CKOI KYJIBTYPHI U IIOHMMAaHUA POJIU TEOPUU BEPOATHOCTEIl Kak Ma-
TeMaTUUYECKOTO MHCTPYMEHTA IJIA M3YUYEHUA CIAYyUalHBIX COOBITUM,
BeJIUYWH U IpoileccoB. IIpu m3yueHUUM Kypca obGoraimaroTcsa Ipes-
CTaBJIEHUS YYAIUXCSA O METOIaX KMCCJIEeNOBAHUSA N3MEHUYNBOI'O MIU-
pa, pasBuBaeTcA IOHHUMAaHNUE 3HAUYMMOCTU M OOIHOCTU MaTeMaTH-
YECKMX METOHOB ITO3HAHUS KAK HEOTHEeMJIEMOM YacTh COBPEMEHHO-
T'O €CTEeCTBEHHOHAYUYHOTO MUPOBO33PEHUSI.

Copmep:xaHue Kypca HAIPaBJIeHO Ha 3aKpPelJeHne 3HAHUM, OJIy-
YeHHBIX IIPU M3YUYEeHUU Kypca OCHOBHOI WIKOJBI ¥ Ha Pa3BUTUE
OpeICTaBJICHUN O CAYUANHBIX BEJIUUYNHAX U B3aNMOCBSA3AX MEMXKIY
HUMU Ha Ba’KHBIX IIPUMepax, CIOKeThl KOTOPBHIX IOUYEPIHYTHI U3
OKpYsKaloIero mMmpa. B pesyabTare y o00yYaroluXxCsa TOJMKHO
copMUPOBATLCS MIPEeCTaBJIeHE O HanboJjiee YIOTPEOUTEIbHBIX U
00X MaTeMaTUUYECKUX MOIEJSX, UCIIOJb3yEeMbIX IJIs OMNCAHUS
AHTPOIOMETPUUYECKUX U AeMOTpadUUeCcKUX BEJIUUYNH, IIOTPEIIHO-
cTeil B pa3inuHbIe POJa M3MEPEeHUAX, JIUTEeJIbHOCTU 0e30TKa3HOMI
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEePUCTUK MAaCCOBBIX ABJIE-
HUI U IIPOIIECCOB B obOIIecTBe. YUeOHbBIN Kypc ABIAeTcA 6a30i O
OCBOEHUSA BEPOSITHOCTHO-CTATUCTUUYECKUX METOHOB, HEOOXOAUMBIX
CIIeI[MAJINCTAM HE TOJbKO MHIKEHEPHBIX CIIeIMAJIbHOCTE!, HO TaK-
JKe COIMAJbHBIX U IICUXOJOTUYECKUX, IIOCKOJBKY COBPEMEHHBIE
0o0IIeCTBEeHHbIE HAYKY B 3HAYUTEJIbHOM Mepe MCIOJIb3YIOT almapar
aHan3a OOJBIINX MaHHBIX. I[eHTpaJIbHYIO YacTh Kypca 3aHUMAaeT
ob0cysKIeHre 3aKOHA OOJBIINX YnceJal — (PYyHIAaMEHTAJIbHOTO 3aKO-
Ha OIPUPOILI, UMEIOIIEr0 MaTeMaTUYeCKy0 GhopMain3anuio.

B coorBercTBUM C yKasaHHBIMHU IEJIAMU B CTPYKType y4ueOHOro
Kypca «BeposTHOCTBH 1 CTaTHUCTUKA» CPeaHell IITKOJbI Ha yIrIyOJaeH-
HOM YPOBHE BBIZ[€JI€HbI OCHOBHBIE colep:kaTebHble JuHuu: «Ciy-
yaiiHble COOBITUA U BepoATHOCTU» U «CilyuaiiHble BEJIMYUHBI U 3a-
KOH OOJIBIITUX YMCEJI».

IToMuMO OCHOBHBIX JIMHUI B KYPC BKJIIOUEHBI 3JI€MEHThI TEOPUU
rpadoB U TEOPUU MHOKECTB, HEOOXOAMMbIE IJIsI IIOJHOI[EHHOTO OC-
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BOEHUA MaTepuaja TaHHOTO y4eOHOrO Kypca M CMEeXKHBIX MaTeMa-
TUYECKUX YUeOHBIX KYPCOB.

Cognepsxanue guaun «Cirydaiigble COOBITUA 1 BEPOATHOCTU» CJIIY-
JKUT OCHOBOM nys (popMHpOBaHUA NpeACTaBIeHUII O pacupereJe-
HUU BEPOATHOCTEeN MeXKAy 3HAQUEHUSAMU CAyUaliHbIX BeJudnuH. Bax-
HYIO 4acThb B 3TOHM colep:kaTelbHON JIMHUM 3aHUMAaeT H3yUeHUe
TeOMEeTPUYECKOTO U OMHOMUAJIBLHOTO PACIpPeNeJeHUN U 3HAKOMCTBO
C X HENPephIBHLIMHM aHaJloTaM{ — II0OKa3aTeJbHBIM U HOPMAaJIb-
HBIM pacupeneeHUAMU.

Temsbl, cBABaHHBIE C HENIPEPLIBHBIMU CIAYUYARHBIMU BeIUUYMHAMU
W pacIpeleieHUsAMYU, aKIeHTUPYIOT BHUMAaHNE INTKOJILHUKOB Ha
ONIMCAaHUU U U3YUEHUNU CIYUANHBIX ABJIEHUH C ITOMONTHIO HelIpePhIB-
HbIX QyHKHui. OCHOBHOEe BHUMAHUE YAEJAETCA IIOKA3aTEIbLHOMY
¥ HOPMAaJILHOMY pacIipeiesIeHUAM.

B kypce nmpenycmarpuBaeTca 03HAKOMUTEIbHOE U3YUEHUE CBA3U
MeXXAy CIy4YaHBIMM BeJIMUYMHAMU M OIIMCaHUe TOH CBA3U C IIO-
MOIIBIO0 KO(MOUIMEHTA KOPPEIANNN U er0 BBIOOPOYHOTO aHAJOTa.
ITu BJIEMEeHTHI CoJlep:KaHUA pa3BUBAIOT TeMy «JluarpamMmmbl pacce-
WBaHUA» , U3YYEHHYIO B OCHOBHOM IIIKOJIE, I BO MHOTOM OIIMPAIOTCA
Ha CBeJleHUA M3 KyPCOB ajareGphl U T€OMETPUN.

Emé oguu seMeHT comepsKaHUA, KOTOPBIN IIpeajaraeTcsa Ha 03-
HaKOMUTEJHBHOM YPOBHE — IIOCJIeL0BATEeIbHOCTD CIAyUalHBIX He3a-
BUCUMBIX COOBITHUII, HACTYHAIONINX B eINHUIy BpemMeHu. O3HaKOM-
JeHUue C pacupefesieHUeM BepPOATHOCTEH KOJIMYecTBa TaKUX COOBI-
TUH HOCUT PasBUBAIOIIUU XapaKTep U ABJIAETCA aKTYaJbHBIM IJIA
Oynymux abUTypUEeHTOB, IIOCTYIAIONINX Ha yueOHBbIe CIellabHO-
CTU, CBA3aHHBLIE C OOIECTBEHHBIMM HAyKaMU, IICUXOJOTHEN u
yIpaBjeHUueM.

MECTO KYPCA B YYEBHOM [JIAHE

B yueGHOM mIaHe Ha M3ydyeHHe yueOHOro Kypca «BeposaTHOCTH
M CTATUCTUKA» HA yIrayOJEHHOM ypPOBHE OTBOAUTCA 1 yUueOHBIN yac
B HeIeJI0 B TeUueHNe KaKJIOoTo rojga obyueHus, Bcero 70 yueOHBIX
4acoB.

MJIAHUPYEMBIE NPEAMETHBIE PE3Y/IbTATbI OCBOEHWA
NPUMEPHOW PABOYEW MPOrPAMMbI
(N0 rOgAM OBYYEHUA)

OcBoenmne yueOHOTO Kypca «BepoATHOCTL M CTAaTHUCTHUKA» Ha
YPOBHE cpenHero obImero o0pasoBaHUA NOJIKHO obecmeumBaTh HO-
CTHIKEHUEe CJeAYIONNX IIPeIMeTHBLIX 00pa30oBATeNbHBLIX pPe3yJIbTa-
TOB:
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10 knacc

CB0OGOIHO OIEPUPOBATEH MOHATUAMU: I'pad, IIOCKUI rpad, CBA3-
HBIIA rpad, IyTh B rpade, Ielb, MUK, AePeBO, CTelleHb BepIIu-
HBI, JEePEBO CIYYANHOTO SKCIIEPUMEHTA.

CBOOOAHO OIIEPHPOBATH IIOHATUSAMU: CJAYYaUHBIN SKCIEPUMEHT
(ommbIT), ciryuaiiHOE COOBITHE, BJI€eMEHTapHOe CIAyUYaiifHOe COOBITHE
(aJIeMeHTapHBIII MCXOJ) CJAYUYAMHOTO OIIbITa; HAXOAUTH BEPOSAT-
HOCTHU COOBITHH B OIIBITAX C PABHOBO3MOYKHBIMU 3JI€MEHTaPHBIMU
COOBITUAMU.

Haxonute u dopmMysiupoBaTh COOBITUA: IIepeceueHre, 00beau-
HeHUe OAaHHBIX COOBITHII, COOBITHE, IIPOTUBOIOJIONKHOE TAaHHO-
MYy; HCIOJB30BATH AUWATPAMMBLI Jiijiepa, KOOPAMHATHYIO IIPA-
MYIO JJISI PeIIeHudA 3a7ad; II0JIb30BaThCA (POPMYJION CIIOKEHUSA
BEPOATHOCTEH [JIsI BEPOATHOCTEN ABYX WM TPEX CIAYyUYaAWHBIX CO-
OBITHUIA.

OnepupoBaTh NOHATUAMU: YCJIOBHAA BEPOATHOCTH, YMHOMKEHUE
BEPOATHOCTEH, He3aBUCUMbIE€ COOBITHS, JEPEBO CIYyUYaHOTO dKC-
HepUMEHTa; HaXOAUTh BEPOATHOCTU COOBITHH C IIOMOIIBIO IIpa-
BUJAa YMHOMKEHHA, JAepeBa CJAYYaWHOTO OMNbBITA, WMCIIOJIH30BATH
GopMyay TOJHOI BepOATHOCTU, popMyay Balieca mpm peleHuUu
3amau; oIpeneATh He3aBUCUMOCTb COOBITUM IO QopMyJe U II0
OpPTaHM3AINU CAYUAHHOTO 9KCIEePUMEHTA.

ITpumeHATH, M3yYyeHHbIE KOMOWHATOPHBIE (HOPMYJBI AJIA IIepe-
YNCJIEHUS BJIEMEHTOB MHOXKECTB, dJI€MEHTAPHBIX COOBITUH CIIy-
YalHOIO OIIbITA, PEeIleHns 3aJad II0 TEOPUU BePOSTHOCTEI.
CBOOOZHO OHEPUPOBATHL IOHATUAMU: OWHAPHBIA CIAyUaHHBIN
OonBIT (UCIBITAHUE), YCIIEX U Heyladya, He3BaBUCUMbIE UCIIBITaHUA,
cepud UCOBITAHUN; HAXOAUTH BEPOATHOCTH COOBITUI: B CEPUU UC-
OBITAHUM 0 MEePBOro ycliexXa; B CepPUU HUCHLITAaHUN BepHysau; B
OmbITe, CBA3AHHOM CO CJIyYaWHBIM BBIOOPOM M3 KOHEUHOII COBO-
KYIHOCTH.

CBOGOIHO OIIEPUPOBATH MOHATUAMU: CAyUYaliHAA BeJIUUYWHA, pPac-
npeeeHne BePOATHOCTEI, AuarpaMMa pacupeneaeHus, OuHap-
Had ciiyJyalHasd BeJIMUMHA, TeOMeTPUUYEeCcKoe, OMHOMUAJIbLHOE pac-
npenesieHue.

11 knacc

OnepupoBaTh IIOHATUAMM: COBMECTHOE paclipeiejieHre IBYX CJIY-
YaWHBIX BEJWYUH; MCIOJb30BATh TAOJUIy COBMECTHOTO pacIiipe-
IeJIeHUs OBYX CHYUYAMHBIX BEJIUUYMWH AJIS BBIJEJEHUS pacipee-
JeHUA Ka'KIOW BEJUYWHBI, OIpeJesieHusA He3aBUCUMOCTHU CJIY-
YaHHBIX BEJIMUNH.
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= CBOOOMHO OIIepUpPOBATH MOHATUEM MaTeMAaTHUUYECKOTO OKUIAHUA
cayuaiiHON BeJMUUHBI (paclpeiesieHus); IPUMEHATH CBOMCTBA
MaTeMaTUYEeCKOTO OKUJAHUA IIPU PEIIeHUU 3aJau; BBIUUCIATH
MaTeMaTuuecKoe OKUAaHue OMHOMUAJIBHOTO U IeOMETPUYECKOTO
pacipegeaeHuni.

CBOGOIHO OIEPUPOBATHL HOHATUAMU: AUCIEPCUA, CTaHIAPTHOE
OTKJIOHEHUE CJIyYalHON BEJWYWHBI; IPUMEHATHh CBOIWCTBA OUC-
nmepcuu cJaydyaiHOM BeJWUYUHB! (paclpeleseHUs) IPU PelleHuNn
3a/1a4; BBIYUCJATH OUCIEPCUI0O U CTAHAAPTHOE OTKJIOHEHUEe T'eo-
MEeTPHUUYECKOr0 U OMHOMUAJIBHOTO PACIIpeaeIeHUH.

Brruncaars BIOOPOUHBIE XapPaKTePUCTUKU II0 JaHHOUW BBIOOPKE
U OIleHUBATh XapaKTEePUCTUKU T'eHePaJbHON COBOKYITHOCTU TaH-
HBIX IO BBIOOPOUYHBIM xapakrTepucTtukam. OlleHWBaTh BEPOSATHO-
CTU COOBITUI U IPOBEPATH IIPOCTEHININE CTATUCTUYECKUE TUIIOTE-
3bI, MOJB3YACh USYUEHHBIMU PACIPEeNeIeHUAMU.

COREPXAHWUE YYEBHOI0 KYPCA (N0 FrOAAM OBYYEHUA)

10 knacc

I'pad, cBasubIll rpad, oyt B rpade: nmukiabl u nenu. CremneHb
(BaJIeHTHOCTB) BepIIWHEI. I'padbl Ha mI0ocKocTH. [lepeBbd.

CnyuaiiHble 9KCIIEPUMEHTHI (OOBITHI) M CJAyYallHBbIEe COOBITHA.
daeMeHTapHbIe COOBITHUS (MCXOAbI). BEepOATHOCTL CIydYaliHOTO CO-
ObITUsI. BIM30CTHL YAaCTOTHI M BEPOATHOCTU cOObITHII. CiayuaiiHbie
ONIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU.

Omeparnuu HajJ COOBITUAMI: IepecedueHre, 00beJHeHe, IIPOTH-
BOTIOJIOJKHBIE COOBITUA. [[marpamMmmbl ditaepa. Popmysa CI0KEHUT
BEPOSATHOCTEIA.

YcioBHAsA BepOATHOCTb. YMHOMKeHUE BeposaTHocTell. [lepeBo
CIy4alHOTO dKcIlepuMeHTa. Popmysa IMOJIHOU BepoATHOCTU. Pop-
mysa Baiieca. HezaBucumbie cOOBITHA.

BunapHbBIil cay4yallHBIN OUBIT (MCIBITAHME), yCIIeX U Heyaaya.
HesaBucumble mcnbiTanus. Cepus HE3aBUCUMBIX HUCIBITAHUN O
nepBoro ycuexa. IlepecraHoBKku m paxTopuaa. YMCI0 cOUeTaHUMH.
Tpeyroasauk ITackana. @opmyna 6uaoma HeroToHA.

Cepust He3BaBUCUMBIX UCTBbITAHUN BepHynnu. Caydaiiubiii BBIOOD
"3 KOHEYHOM COBOKYITHOCTH.

Cnyuaiinada BesuumHa. PacmpenesneHue BepoaTHocTe. [uarpam-
Ma pacupenenaenus. Onepanuu HaL cAydYaifHBIMU BelununHamMu. Bu-
HapHad caydyaiiHad BeamuuHa. IIpumepsl pacmpeneseHUi, B TOM
YucJie TeOMETPUYECKOoe 1 OMHOMUAIBLHOE.
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11 knacc

CoBMecTHOE pacipeegeHne IBYX caydyaiiubiX Bequuni. HesaBu-
CHUMbIe CJIyYaliHble BeJIUUYNHBI.

MaremaTuueckoe o:KUIaHUE CIydaliHOl BeJINUUHBI (pacupenesie-
Hus). [IpuMepsl IpUMeHeHUA MaTeMaTUUYeCKOro oXKuaaHusd (cTpa-
XOBaHUE, JioTepes). MaremMaTuuecKoe OKHUJaHWE OMHAPHOU CJIIY-
YalHOM BeJaWUYHHBI. MaTemMaTudyecKoe O:KHIaHWe CYMMbI CJIydaiu-
HBIX BeJWUYUH. MaTemMaTuyeckKoe OKHIAHNE TeOMETPUUYECKOTO U
OMHOMMAJBLHOTO pacupemeieHn.

Jucnepcua M cTaHAZAPTHOE OTKJIOHEHWE CIyYaWHON BeJIMYUHBI
(pacupenenenus). [ucrnepcusi OMHAPHON CAyYaiiHON BeJIUYUHBIL.
MaremaTtuueckoe OKUIAaHWE ITPOW3BENEHUSA W OUCIEPCUS CYMMBbI
HEe3aBUCHUMBIX CJYYaNHBIX BeINUNH. [[UcIepcus U CTaHIAPTHOE OT-
KJIOHeHre OMHOMHAJBHOTO pacipeneieHus. l[ucmepcus u CTaH-
IapTHOE OTKJIOHEHUE reOMeTPUUYECKOrOo paciipelesieHus .

HepasenctBo Heobrniméra. Teopema Hebnimména. Teopema Bepuy-
Jau. 3aKOoH OOJIBIIUX 4YuceJl. BbIOOPOUHBIN METOJ HCCJIeTOBAHUIA.
Bribopounsie xapakrepuctuku. OleHUBaHWE BEPOATHOCTH COOBI-
TUSA II0 BBIOOPOYHBIM JaHHBIM. IIpoBepKa IPOCTEUIINX TUIOTE3 C
TOMOIIbIO0 U3YUEHHBIX pacIlpemeeHu.

HemnpeprsiBHBIE ciydaiiHble BeJUUYUHBI. IIpumMepnl. DyHKIUA
IJIOTHOCTU BEPOATHOCTU paciipeleeHusi. PAaBHOMepHOe pacmpeme-
JieHue W ero CBOMCTBa. 3aJauu, NPUBOAMAIINE K IIOKA3aTEJIbHOMY
pacmpenesieHUI0. 3afaul, IPUBOAAININE K HOPMaJIbHOMY paclpeze-
ngeHuio. @YHKIUSA IIJIOTHOCTH BEPOSTHOCTH IIOKA3aTeJIhHOT'O pac-
npenesieHna, GPYHKIUA IIJIOTHOCTH BEePOATHOCTHA HOPMAaJbHOTO pac-
npeneneHusi. @yHKIUA JIOTHOCTH W CBOCTBA HOPMAJBHOI'O pac-
apeneeHUA.

ITociemoBaTeIbHOCTh ONMHOYHBIX HE3aBUCUMBIX COOBITHUH. 3ama-
9m, IPUBOAAIIME K pacipeneneHuio Ilyaccona.

KoBapuanusa aByx ciaydyalHBIX BesqMuuH. KoadduimeHT JUHEH-
HOUl Koppeasinuu. CoBMecTHBIE HAOJIIOAEHUA OBYX BEJIUYNH. BbI-
OOPOUYHBIN KOI(PPUIMEHT Koppeadanuu. Pasamuyme Me:KAy JUHEMH-
HOH CBABBIO U IPUYMHHO-CJIEICTBEHHO! CBA3BI0. JIMHEelHaA perpec-
CcHus, MeTOJ, HAaUMEHbIINX KBaaApaToB.
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