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OenepanbHas pabouas mporpamma Mo yueOHOMYy mpeametry «MaremaTuka
(6a30BbI ypoBeHB) (mpeameTHas obnacTh «MaremaTuka U UHPOPMATHKA)») BKIIOYAET
MOSICHUTEIIbHYIO 3alIUCKY, COJIepKaHue 00yUeHUs, TUTaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS
MpOrpaMMBbl 10 MaTeMaTHKe, TEeMAaTHYECKOE TJIaHUPOBAHUE.

[TosicHuTENBHAS 3aMKUCKa OTpaKaeT OOIIUE IEIN U 3aJa4M U3YyUYEHUsS] MaTEeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKUX TMPEANOChUIOK K €€ HM3YYEHUIO 00ydYaroluMucs,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXke MOAXOJAbl K OTOOpYy colep:KaHus, K
OTPEJIEIICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0Oy4deHUsI pacKpbIBaeT COJEpKaTeIbHBIE JIMHUMU, KOTOPHIC
npearatoTes AJig 0053aTebHOT0 U3YUYEHHS B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO

o01iero oOpa3oBaHUsI.

[Inanupyembie pe3yabTaThl OCBOEHUSI MPOTpaMMbl MO MaTEMAaTHUKE BKJIIOYAIOT
JUYHOCTHBIC, METANpEJIMETHBIC PE3yJbTaThl 3a BECh IMEpUOJ]] OOY4YCHHUS Ha YpPOBHE
cpenHero obmiero oOpa3oBaHus, a TaKXKe MPEJIMETHbIE JOCTHXKEHHUsT 00ydarolerocs 3a
KaXJIbIH TOJT 00yUeHUs

IHOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1O MaTeMaTHKE Ha YpPOBHE CpelHero ooOimero o00pa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
NPEIbABIAEMBIX K MaTeMaTH4eCKOMY OOpa3oBaHMIO, W TPAAMUIMA POCCHICKOTO
oOpa3zoBanusa. Peanmuzamust mporpaMMmbl MO MaTeMaTHKe O0OECIedYrMBaeT OBJIAJICHUE
KJIFOUEBBIMU ~ KOMIETEHUUSMH, COCTABIISIIOIIMMH OCHOBY IS CaMOpa3BUTUA U
HENPEPHIBHOTO  00pa30BaHMsI, IIEJOCTHOCTh OOUIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHS JTUYHOCTU 00YUAIOITUXCS.

B nporpammMe nmo MaremaTHKe YYTEHbI WJEU U MosoKeHuss KoHuenuuu pa3BUTHS
MaTreMaTudeckoro oOpasoBaHusi B Poccuiickoit ®Pegepanmn. B coorBeTcTBUU C
Ha3BaHUEM KOHUEMIHUM, MaTeMaTUYeCKOoe O0Opa3oBaHUE JOJKHO, B YaCTHOCTH,
MPENOCTaBIATh KaXJAOMY OOydJaromeMmycsi BO3MOXXHOCTb JOCTHIXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHWH, HEOOXOJMMOTro i JajdbHEWINeH YCHCITHOW JKHU3HU B
obmiectBe. ViIMeHHO Ha peIIeHHe STOUW 3a/Jayd HaIlleJIeHa MporpaMMa IO MaTeMaTHKE
6a30BOT0 YpOBHSI.

B smoxy nmdpoBoit TpanchopMamuu Bcex cdep UeTOBEUSCKOW IeSITeIIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boi
MaTeMaTU4YeCKOM TMOATOTOBKHM. Y3K€ B IIKOJE MaTeMaTHKa CIY>KUT OMNOPHBIM
MPEAMETOM Il U3YUEHUSI CMEXKHBIX JUCIUILUIMH, a B KU3HU MOCJE IIKOJIbl pealbHOU
HEOOXOJMMOCTbIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHuE, YTO TPEOyeT MOJTHOLEHHOM
0a30Boi1 00I11e00pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIE W MaTeéMaTHYECKOW. DTO
0o0yCJIOBJI€HO TEM, YTO B HAIlM JHU PACTET YUCIO CHEHHAIBHOCTEH, CBS3aHHBIX C
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HEMOCPECTBEHHBIM TPUMEHEHHEM MAaTEeMaTUKU: U B cpepe SIKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTMYECKUX O0JACTAX, U Jake B ryMaHUTapHbIX chepax. Takum oOpa3om, Kpyr
oOydJaromuxcs, JJJisi KOTOPBIX MaTeéMaTHKa CTAHOBHUTCS 3HAYUMBIM TMPEIMETOM,
CYLIECTBEHHO pacIIupsETCs.

[IpakTuyeckas MOJE3HOCTh MaTeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpPeaIMETOM
SBIIIOTCS (DYyHIaMEHTAIBHBIC CTPYKTYPBI HAIIIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI H
KOJIMYECTBCHHBIC OTHOIICHHUS OT MPOCTEUIINX, yYCBAaMBAEMBIX B HEIMOCPEICTBECHHOM
OMBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JIJII PAa3BUTHSA HAYYHBIX U
TEXHOJOTHYECKUX HAeH. be3 KOHKpEeTHBIX MaTeMaTHYCeCKUX 3HAHUW 3aTpyIHEHO
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M WCIOJB30BaHHUS COBPEMCHHOW TCEXHHKH,
BOCIIPUSITUE W MHTEPOpETAIus Pa3HOOOpa3HON  COLMAIBHOM, HKOHOMUYECKOM,
noJiuTudeckoin  mHpopmanuu, ManodpdeKTHBHA  TOBCEJHEBHAs  MPAKTHYECKas
NeATENBHOCTh. KakJIoMy 4YeJoBeKYy B CBOEH IKWU3HM TPUXOIAUTCS BBIMOJIHSTH
JIOCTATOYHO CJIOKHBIE Pacy€Tbl U COCTaBJISATH HECJIOXKHBIC aJTOPUTMBI, HAXOIUTh
HY)KHbIE (QOpPMYJIBI M TPUMEHATh WX, BIAJECTh NPAKTHYCCKUMU NpHEMaMU
F€OMETPUYECKUX U3MEPCHHUM U MTOCTPOCHUH, UNTaTh HH(POpMAIIUIO, TIPEACTABICHHYIO B
BUAYy TaONuIl, AuarpaMM H TpaduKOB, >KUTh B YCIOBHUSIX HEOIPEACIEHHOCTH U
NOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4aiHbIX COOBITHIA.

OOHOBPEMEHHO ¢ pacuIupeHreM cep MPUMEHEHUS MAaTEeMAaTUKH B COBPEMEHHOM
oOmiecTBe BcE Oosiee BaXXHBIM CTAaHOBUTCS MATEMATHUYECKUA CTUJIb MBIILJICHUS,
NPOSIBIISIOMIMICS B ONpENeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce wuzydeHus
MaTEeMaTUKA B apceHas MPUEMOB M METOJOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccuUKalus U cucreMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTUYECKUX YMO3aKIIOUCHU, TpaBWia WX KOHCTPYHUPOBAHMS PACKPHIBAIOT
MEXaHU3M  JIOTHUYECKHUX  TOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUSA
dbopMynrpoBaTh, OOOCHOBBIBATH M JOKa3bIBATh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIICHHE. MaTeMaThKe MPUHAJICKUT BeAyIas posib B GOPMUPOBAHUU
ANTOPUTMHUYECKOW KOMIIOHEHTHI MBINIJICHUS M BOCIUTAHUM YMEHUU JEHCTBOBATH IO
3aJIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBhIE. B
Mpoliecce pelIeHus 3a7a49 — OCHOBHOUM Yy4eOHOU JeATEIHHOCTH HA YPOKAX MATEMAaTHKU
— pa3BUBAIOTCS TBOPUYECKAS W MPUKIIATHAS CTOPOHBI MBIIIICHUS.

OOyuenue matemMaTuke JAaET BO3MOXKHOCTH Pa3BHBATh y OOYYarONIMXCS TOYHYIO,
palMOHATIbHYI0O U MH()OPMATUBHYIO pe4b, YMEHHE OTOMpaTh HauOoyiee MOIXOJSIINE
SI3BIKOBBIC, CHMBOJUYECKUE, TPAPUUIECKUE CPEACTBA IS BBIPAKCHHS CYXKICHUN U
HaTJISTHOTO WX MPECTABICHUS.

HeoOxomuMpIM KOMIIOHEHTOM OOMIeld KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABISETCS ~ O0IIee 3HAKOMCTBO C  METOJaMW  TO3HAHUSA  JEHCTBUTEIHHOCTH,
MpEACTaBICHUEe O TMPEIMETe U METOJE MATEeMAaTHKW, €ro OTJIUYUS OT METOJIOB
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€CTECTBEHHBIX Y TYMaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSIX MPUMEHEHUS MaTeMATUKH JIJIs1
pelieHrs Hay4YHbIX U TMPHUKIAIHBIX 3a1ad. Takum oO0pa3oM, MaTeMaTHYECKOe
oOpa3oBaHKE€ BHOCUT CBOH BKJIaJ B ((OpPMHUpPOBaHUE OOIIEH KYJIbTYphl UEJIOBEKA.

N3yueHne MareMaTHKH CIIOCOOCTBYET JCTETHUECKOMY BOCIUTAHUIO 4YEJIOBEKa,
MMOHUMAHHMIO KpPAacoThl W HU3SIIECTBA MATEMAaTUUECKUX PACCYKICHUM, BOCHPUSITHUIO
r€OMETPUUECKUX (DOPM, YCBOCHUIO UAEU CUMMETPUH.

[IproputeTHpiMH LEeNsIMU 00yueHus matematuke B 10—11 kmaccax Ha 6a3zoBom
YPOBHE SIBISTFOTCS:

dbopMupoBaHue 1EHTPATbHBIX MATEeMAaTHYECKUX TMOHATHH (YKMCIIO, BEJIWYUHA,
reoMeTpuueckas (Gurypa, NepeMeHHas, BEPOSTHOCTb, (YHKIMS), OOECIEUUBAIOIINX
IPEEMCTBEHHOCTh M MEPCMEKTUBHOCTh MaTEMaTUUECKOT0 00pa30oBaHUs 00yJaroNUXCs;
No/IBe/IcHNEe O0yJaroNuXcs Ha JTOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTHKA W OKPYXKAIOIIEro MHpa, TMOHMMaHWE MaTeMaTHKM KaK 4YacTH oOIei
KyJIbTYpbl UEJIOBEYECTBA;, PA3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOydJaromuxcs,  TO3HABATCJILHOM  AKTUBHOCTH,  MCCJICIOBATEIIbCKUX  YMEHHUM,
KPUTUYHOCTH MBINUICHUSI, HHTEpeca K W3YYEHHI0 MaTeMaTuku; (OpMUPOBAHUE
(GYHKIIMOHAIPHON MaTEMaTUYECKON TPaMOTHOCTHU: YMEHUS
pacro3HaBaTh MaTEMaTHYECKUE ACTIEKThl B PEAJbHBIX JKU3HEHHBIX CUTYyalMsIX U IpHU
U3yYeHUH  JIpYTUX  Y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha A3BIKE MaTeMaTHKH M CO3]aBaTh
MaT€MAaTHYECKUE MOJIENU, MPUMEHITh OCBOCHHBIM MAaTEMaTHYECKUM ammapar s
peuieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ady, WHTEPIPETUPOBATH U OLIEHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMHU cojepkaHus Marematuku B 10-11 kiaccax sBISIIOTCS:
«Ywucna u BeIUKCICHUN», «Anredpa» («Anredpandeckue BBIPAXKCHUS», «YPABHEHUS U
HEpPABEHCTBAY), «Hauana MaTeMaTU4eCKOIo aHau3ay, «I"eomerpusi»
(«'eomerpuyeckue GUrypbl U UX CBOMCTBaY, «3MepeHrne reoMeTpUIECKUX BETUINHY ),
«BeposTHOCTh M cTaTUCTUKa». [[aHHbIE JTMHUU Pa3BUBAIOTCS MapajuiebHO, KaXK1as B
COOTBETCTBHH C COOCTBEHHOM JIOTHKOW, OJTHAKO HE HE3aBHCHMO OJIHA OT JPYroH, a B
TECHOM KOHTakKTe W B3aumonecTBuu. Kpome 3TOro, mx OOBEAMHSET JIOTHYECKas
COCTaBJISIONIASs,, TPAAUUMOHHO TpPHUCYIIasi MaTeMaTUKe M MPOHU3BIBAIOLIAS BCE
MaTeMaTH4YeCKue Kypchl M cojaepikarenbHble JHHH. ChopmymupoBanHoe B OI'OC
COO TpeboBaHUE «BIaJCHUE METOJAMH JOKA3aTENbCTB, AITOPUTMAMU PEIICHUS 3a]1ay,
ymeHue GopMylIUpoOBaTh ONPENENCHUsl, AKCHOMbl M TEOPEMbl, MPUMEHSTh UX,
MIPOBOJIMTH JI0KA3aTeJIbHbIE PACCYXKIEHHUS B XOJI€ PEUICHUS 3a7a4» OTHOCUTCA KO BCEM
y4eOHbIM Kypcam, a (GOpPMUPOBAHUE JOTUUECKUX YMEHHU pachpeaesieTcsi Mo BCeM
rojamM oOy4eHUs Ha YpPOBHE CPETHETO 00IIero oOpa3oBaHMs.

B cootBerctBrn ¢ PI'OC COO matemaTHKa ABISETCS 00s3aTEIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. IIporpamMmoil mo MareMmaTHKe HpeayCMaTpUBAETCS
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u3ydeHue ydeOHOro mpeamera «MaTemaTHKa» B paMKax TpE€X Y4YEOHBIX KYpPCOB:
«Anrebpa W Havala MaTeMaTHueckoro aHanms3a», «l'eomeTrpus», «BeposSTHOCTH U
CTaTHCTHKa». DOpPMUPOBAHHUE JIOTUYCCKUX YMEHHH OCYIIECTBISETCS HA TPOTSIKCHUU
BCEX JIET 00y4YeHHUs] Ha ypOBHE CPEIHETro OO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJICpYKAHUE BCEX HA3BAHHBIX BBINIE YUCOHBIX KYpPCOB.

OO611ee yncIo YacoB, pEKOMEHIOBAaHHBIX ISl M3yueHUs MaTteMaTuku — 340 yacos:
B 10 xmacce — 170 gacoB (5 yacoB B Heaemo), B 11 kmacce — 170 gacoB (5 vacoB B
HEJICITIO).
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOTI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPE/JHET'O OBHIEI'O OBPA3OBAHUS

N3ydyeHne mMareMaTUKU Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs HAINpPaBIECHO
Ha JIOCTIDKEHHE OOYYalOUIUMUCS JIMYHOCTHBIX, METaNpPEIMETHBIX M MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB OCBOEHUS YUEOHOI O IpeAMETa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydyeHus MaTeMaTUKH HA YPOBHE CpPEJHEro 0O0IIero oopa3zoBaHus y
oOyyvarorerocsi OyayT CGHOPMHUPOBAHBI CICAYIONIHNE JHUYHOCTHBIC pe3ysibTaThl: 1)
rpakAaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMKA OOYYArOIIErocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUHCKOrO OOIIECTBA, IMPEJICTABICHHE O MaTeMaTHYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUH, MIPOIIEAYP I'PAKIAHCKOTO
obmecTBa (BBIOOPHI, OIIPOCHI M APYIo€), YMEHHE B3aMMOJICHCTBOBATh C COIHAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHMHM C MX (DYHKIIUSAMH U Ha3HAYCHUEM; 2) MATPUOTUUYECKOTO
BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCHICKON TpakIaHCKOW HWICHTUYHOCTH, YBAXKCHHS K
NPOLULJIOMY W HACTOSAIIEMY POCCUMCKONW MATEMAaTHUKH, IEHHOCTHOE OTHOIICHUE K
JTOCTHKEHHUSIM POCCUMCKHX MaTEMaTHKOB W POCCHUUCKOM MaTeMaTH4YECKOM IIKOJIbI,
HCTIOJIb30BaHUE ATUX JIOCTHXKEHUM B IPYTUX HayKaX, TEXHOJIOTUSX, chepax SIKOHOMHUKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHMWsS, HSTUYECKOTO TOBEACHHUS, CBIA3aHHOIO C IPAKTUYECKUM
NPUMECHEHUEM JIOCTHKCHUM HAYKH U JICSATEIBHOCTHIO YYEHOTO, OCO3HAHHE JIUYHOTO
BKJIaJIa B IOCTPOCHHE YCTOMUYHUBOTO OyayIiero; 4) 3cTeTH4eCKOro BOCIMTAHMS:

3CTCTHNYCCKOC OTHOICHHUEC K MHUDPY, BKJIIO4asa 9CTCTUKY MAaTCMAaTHUYCCKHUX
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3aKOHOMEPHOCTEM, OOBEKTOB, 3ajay, PELICHUN, pPacCyXKICHUW, BOCHPUUMYHMBOCTH K
MaTeMaTH4YECKAM aCIEeKTaM pas3JIMYHBIX BHUJAOB HCKYCCTBA; S) (PU3HYECKOro
BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH YMEHHSI IPUMEHITh MaTeMaTHIECKIE 3HAHHSI B MHTEpPecax
300pOBOr0 M Oe3omacHOro oOpas3a >KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (3A0pOBOE MHTAHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUH W  OTIbIXA,
perynsipHas pu3ndeckasi akTUBHOCTb), (PU3NIECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX
CHIOPTHBHO-03/I0POBHUTEIBHOMN JACSITETFHOCTHIO; 6) TPY/10BOT0 BOCIIUTAHUS

TOTOBHOCTh K TPY/Iy, OCO3HAHHE IIEHHOCTH TPYIOJIOO0HS, MHTEPEC K Pa3IUIHBIM
chepaMm TPOPECCHOHANBHON JCSITENPHOCTH, CBS3aHHBIM C MaTeMaTHKOW © €€
NPUJIOKEHUSIMU, YMEHHE COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC JKMU3HEHHBIC ILIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTUYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHWIO Ha MPOTSHKCHUHM BCEH JKHU3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUH MPAKTUYCCKUX 3a/1a4 MaTEeMaTHYECKOM
HaNpaBJICHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHHUE BIUSHUS COLIUATBHO-
SKOHOMHUYECKUX IMPOIECCOB HAa COCTOSSHUE NPUPOJHONM U COLMAIBHOM Cpenpl,
OCO3HAHHE TIJIO0ATBHOTO XapakTepa OJKOJOTHYECKUX MpoOJieM, OpUEeHTalus Ha
NpUMEHEHHE MaTeMaTHYECKUX 3HAHUU ISl PEIICHUs 3a7ad B O0JacTH OKpY’Karollen
cpeabl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKM HMX BO3MOXHBIX TOCIEICTBUN JId
OKpY’Karouen cpefipl; 8) HeHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU U OOUIECTBEHHOW MPAKTHUKHU, TOHUMAHHE MAaTEMATHYECKOW HAYKU Kak
cepsl YeIOBEYECKOHN NEeITebHOCTH, STANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIST Pa3BUTHUS
LUMBWIN3ALIUK, OBJIAJICHUE SA3BIKOM MAaTEMATHKA M MaTeMAaTHYECKOW KYJIbTYpOl Kak
CPEACTBOM  TO3HAHHMS MHpA, TOTOBHOCTb  OCYIIECTBISITH  MPOECKTHYIO u
HCCIIEI0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOGHHMS TPOrpaMMbl N0 MaTeMaTWKE Ha YPOBHE OCHOBHOTO
oOmiero obOpazoBanusi y oOyuarwomierocs OyayT chOpMHUPOBAHBI METaNpPeIMETHBIC
PE3YNIbTATHI, XapaKTePU3YIOIIHECS OBIAJCHUEM YHUBEPCAIBHBIMU IMO3HABATEIHLHBIMU
JEHUCTBUSAMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMH  JICHCTBUSIMU u

YHHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEUCTBUSIMH.
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Ilo3HaBaTe/ibHBIE YHUBEPCAJIBHDBIC y‘l66HbIe I[eﬁCTBHH ba3oBble
JIOTHYeCKHe 1eHCTBUS:

- BBIABIATH W XapaKTePU30BaTh CYIICCTBEHHBIE TNPHU3HAKA MAaTEMaTHYCCKHUX
O00BEKTOB, TOHATHH, OTHOIICHHH MEXIy MOHATHSIMH, (GOPMYIHPOBATH OMPEICICHUS
MOHATHH, yCTaHABIMBAThH CYIIECTBCHHBIM MPU3HAK KJIACCHU(PUKAIIMHA, OCHOBAHUS IS
0000IIeHNsT W CpaBHCHHS, KPHUTEPUU TIPOBOJAMMOIO aHAjIW3a; BOCIPUHUMATH,
(GopMyITHpPOBATH U IPEOOPA3OBHIBATE CYKICHUS: YTBEPAUTCIIbHBIC
U OTpUIATC/IbHBIC, €AWHUYHBIC, YacTHbIE U OOIIWEe, YCIOBHBIC, BBISBISTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NIPOTUBOpPEeUHsl B (DakTaX, JaHHBIX,
HAOJIFOICHUSIX M YTBEPXKICHUAX, TMpejJiaraTh KpPUTCPUHU JUISL  BBISBIICHHUS
3aKOHOMEPHOCTEH W TPOTHUBOPEYMWH; JIeNaTh BBIBOABI C HCIOJIH30BAHUEM 3aKOHOB
JIOTUKH, JCAYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIOUYCHUH TI0
aHAJIOTUH;

- MPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEPIKIACHUN
(mpsiMBble ¥ OT TPOTHBHOTO), BBICTPAWBATh ApryMCHTAIMIO, MPUBOJHWTH NPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIIEHUS U BBIBOJIBI; BHIOMPATh CIIOCOO
pemieHuss yuyeOHOM 3aiaud (CpaBHUBATH HECKOJBKO BApUAHTOB pEIICHHS, BHIOUpATH
HauboJee MOAXOIAIIUN C YYETOM CaMOCTOSTEIBHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBarebCcKkue 1eMCTBUA !

- HUCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUNA HWHCTPYMEHT TMO3HAHUS,
dbopMyIUpoBaTh BOMPOCH], (GUKCHUPYIOUIHE MPOTUBOpEUYHne, MpobiieMy, yCTaHABIMBATH
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIMOTE3y, ApPryMEHTHUPOBATH CBOKO IO3HIIMIO,
MHEHHUE; MPOBOJIUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN KCIIEPUMEHT, MCCIIEI0BAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBICHHUA, MpOIEcca,
BBISIBJICHUIO  3aBUCHUMOCTEH  MEXIYy  OOBEKTaMH, SBICHUSAMH, IPOIECCAMU;
caMoCTOsATeNbHO  (opMynupoBaTh OOOOIIEHWS W  BBIBOABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHUSA, OIEHUBATH JIOCTOBEPHOCTH IMOTYYEHHBIX
pE3yNbTaTOB, BBIBOJOB M O00OOIIEHWI; TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
mpoliecca, a TakyKe BEIBUTATH MPEATIONOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmaumeii:

- BBISIBIISATH Je(DUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX JJISI OTBETA HA BOTIPOC
W IS pelIeHUs 3aJa4d; BHIOMPATh WH(DOPMAIUIO W3 MCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUIHBIX
BUZIOB U (HOPM TPEICTABICHUS;, CTPYKTypHPOBATh WH(MOPMAIIUIO, TIPEACTABIATh €€ B
pasnu4HBIX  (GopMax, WUIIOCTPUPOBATh Tpaduueckw; OICHWBATh HAAEKHOCTD
uH(bOopMaIuu 1o CaMOCTOSITEITLHO c(hOpMyITHPOBAHHBIM KPUTEPHSIM,
c(hOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIC YHHBEPCAJbHbIC YYeOHbIE 1eHCTBUSL:
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- BOCIPUHUMATh U (DOPMYJIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHSIMHU H LEISIMHU
oOlIeHus, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
IMACBMEHHBIX TEKCTaX, AaBaTh IOSCHEHMS IO XOAY PELICHUA 3a1a4yd, KOMMEHTUPOBATh
MOJIYYCHHBIA pe3ynbTaT; B XOJ€ OOCYXAEHHS 3a/laBaThb BOMPOCHI IO CYIIECTBY
o0cyxJ1aeMOM TeMbI, IPOOJIEMBI, PEIIaeMOl 3a/1aui, BBICKa3bIBAaTh UJIE€U, HAlLIEJICHHbIE HA
IIOUCK pPELICHUs, COIOCTABIATh CBOU CYXKICHUSA C CYXICHUIMU JIPYIHX YYaCTHHUKOB
auanora, OOHapy)XHBaThb pa3jiMdyMe M CXOJCTBO NO3UIUN, B KOPPEKTHOM Qopme
(GopMynHpoOBaTH Pa3HOTIACUsl, CBOM BO3PaXKECHMSI; MPEJCTABIATh PE3YJIbTAThl PELICHUS
3a/layu, SKCIEPUMEHTa, HCCIEAOBAHMS, MPOEKTa, CAMOCTOSTEIBHO BBHIOMpPATH (opmar
BBICTYIIJIEHUS C YYETOM 3aJ]a4 MPE3EHTALUHN U OCOOCHHOCTEN ay TUTOPHUU.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS
Camoopranusanus:

- COCTaBJIATH IUIaH, AJITOPUTM pEIIEHHUS 3aJlayd, BBIOMpATh CIMOCO0 pelieHus ¢
y4€TOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUpPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MHGOPMAIIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJICKT:

- BJIaJICTh HaBBIKAMH I103HABATEJIbHOW pedIEeKCMH KaK OCO3HaHMs COBEpIIaeMbIX
NEWCTBUM W MBICIUTEIBHBIX MPOIECCOB, HX PE3yJbTaTOB, BIAJIETh CIOCOOaMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TMpollecca M pe3yjbTaTa pelieHdus MaTeMaTHYeCcKOu
3a/1a4u; MPEIBUJICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IPH PEIICHUU 3aJayu,
BHOCHUTHh KOPPEKTHUBBI B JIEITCIHPHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HalJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIEHUBATh COOTBETCTBHE pe3yJibTaTa
e U YCIIOBUSIM, OOBSCHITh NMPUYUHBI JTOCTHIKEHUS WM HEAOCTHXKCHUS PE3yJIbTaTOB
NEATeNIbHOCTH, HAXOJHWTh OMMUOKY, JaBaTh OICHKY HPUOOPETEHHOMY  OIIBITY.
CoBMecTHasl 1esSITeJILHOCTh: TTIOHUMATh U MCIOJb30BaTh MPEUMYIIIECTBA KOMaHIHON U
WHIUBUIYaTbHON paOOThl TP PEIICHUN yUeOHBIX 3a7a4, MPUHUMATH 11€J1h COBMECTHOU
JESTENBHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW palOTHI, paclpenessiTh BHJIbI
paboT, JOTOBapHUBATHCS, OOCYKIATh MPOIECC M Pe3yabTaT padoThl, 0000IaTh MHEHHS
HECKOJIBKUX JIIOJIEH; y4acTBOBAaTh B IPYyMIOBHIX (hopmax padoTel (00CYykIeHus, OOMEH
MHEHUH, «MO3TOBBIE IITYPMBD» W HHBIE), BBIIIOJHATH CBOK YacTh palbOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C JPYTUMHU YICHAMH KOMAaHIIbI, OIEHWBATh Kad4eCTBO
CBOETO BKJIaJla B OOIIUH MPOIYKT MO KPUTEPUSM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU
B3aUMOJICCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbl IO MaTeMaTHKEe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeJHEro oOIero oopa3oBaHus MPEACTABICHBI MO TOJaM OO0y4YeHUS
B paMKax OTACIbHBIX Y4€OHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jeiax MpPorpaMMbl IO
MaTeMaTHKe.
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OEAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIINCKA

VYueOHsiil Kypc «Anredpa U Hayaja MaTEMAaTUUYECKOTO aHAU3ay SIBISETCS OJHUM
13 HauboJee 3HAUMMBIX B MPOrpaMMe CPEJHEro oOIIero oO0pa3oBaHMs, MOCKOJBKY, C
OJIHOW CTOpPOHBI, OH OOecreYrMBaeT HHCTPYMEHTAIbHYIO 0a3y sl U3y4yeHHs] BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHpPYET JIOTUYECKOE H
a0CTpaKTHOE MBINIJIEHHEe OOYyYalImMUXCs Ha YpPOBHE, HEOOXOAUMOM JUISI OCBOCHHUSI
y4eOHBIX KypcOB MH(pOpMATHKU, 0OIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH. B pamkax
yuyeOHOro Kypca «Anredpa M Haudaja MaTeMaTHYECKOro aHalv3ay oOywarouiuecs
OBJIQJICBAIOT YHUBEPCAJIBbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas (opMynupyer
CBOM JIOCTH)KEHHSI B MaTeMaTU4YeCKO dopme.

VY4eOHbI Kypc anreOpbl U Ha4ajl MAaTEMaTHYECKOTO aHajIn3a 3aKjaJblBa€T OCHOBY
JUISL  YCTIEHTHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJOTHH, TOHHUMAaHUS
OCHOBHBIX  TEHJEHIMH DKOHOMHUKM U  OOIIECTBEHHOW  JKU3HHM, MO3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX IIM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCTOJIB30BaTh WX B IOBCEIHEBHOW >XM3HHU. B TOXe BpeMs OBIaJieHUE
a0CTpaKTHBIMU U JIOTHYECKH CTPOTMMHU MaTEMaTUYECKUMH KOHCTPYKIHSIMU Pa3BUBACT
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH YTBEPXKICHUS,
UCIIOJIB30BaTh O0OOIICHHE U KOHKPETH3allMio, aOCTparupoBaHHE W aHAJIOTHIO,
dbopMupyeT KpeaTHBHOE W KPUTHYECKOE MbIIUIeHHe. B Xxoxe m3ydeHus anreOpbl U
HayaJl MaTeMaTHYeCKOro aHaiM3a Ha YPOBHE CpeIHero oO0mero oopa3oBaHUs
oOydJarommuecsi  TMOJY4alOT  HOBBIM  ONBIT  pEHICHUS  MPUKIATHBIX  3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MAaTeMaTUYECKUX MOJENEeH peajbHbIX CUTYyallud u
MHTEPIpPETALNUN TOJTYUYECHHBIX PEIICHHUM, 3HAKOMSTCS C MNPUMEPAMU MATEMAaTHUYECKUX
3aKOHOMEpPHOCTEH B TMpPUPOAE, HAyKe U B HUCKYCCTBE, C  BbLAAIOLIUMHUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Y4eOHpIli Kypc aiureOpbl W HadaJl MaTeMaTHYeCKoro aHanm3a oOJagaeT
3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIA peaau3yercs Kak uepes
y4eOHbIM MaTepua, CnocoOCTBYIOMNM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TAK
n depe3 cnenuPuky ydeOHOM AeATENBHOCTH, TPeOyIoIeld CaMOCTOSITEIbHOCTH,
AKKypaTHOCTH, MPOJOJKUTEIIbHOM KOHIIEHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH 32
MOJYYEHHBIN PE3yJIbTaT.

B ocHoBe Meroauku oOydeHHsl anreOpe M HayajdaM MaTeMaTHYeCKOro aHajau3a
JIEKUT ACATETbHOCTHBIN MPUHIIUIT 00yUEHHUSI.

11
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B crpykrype mnporpammbl 1o aireOpe W HayajaM aHaiu3a BbIACISIOTCS
CIEAYIOLIHUE COAEPKATEIBbHO-METOANYECKUE JIMHUM: «Yucna U BBIYUCIICHUAY,
«DyHKkIMM U Tpadukm», «YpaBHEHUS M HepaBeHCTBa», «Hauama maTemaTuueckoro
aHaimns3a», «MHOXecTBa W JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKUE
JUHUU U3Y4YaIOTCS HA MPOTSHKEHUU ABYX JIET OOy4eHMs] Ha YPOBHE CPEHEro OOILEero
o0pa3oBaHusA, €CTECTBEHHO JAOIOJHSSA APYT JIpyra U MOCTENEHHO HACHIIAsICh HOBBIMU
TEMaMU U pasjaenamMu. JlaHHbIN y4eOHbIN Kypc SIBIS€TCS MHTETPATUBHBIM, MOCKOJIBKY
oObeuHseT B cebe cojJep)KaHhe HECKOJbKMX MaTeMaTHYECKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPHUsI, MATEMaTUYECKUN aHaJIU3, TEOPUsI MHOXKECTB U Apyrue. [lo mepe Toro
Kak oOydaroliuecs: OBJIaJIeBalOT BCE Oosee MMPOKUM MATEeMaTHUECKUM amnmnaparoM, Yy
HUX TOCIEAOBAaTENbHO (OPMHUPYETCS M  COBEpPUICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYI0 MOJENb PEAIbHOM CUTyallud, NPUMEHSTh 3HAHUS, NOJy4YCHHBIE B
yueOHOM Kypce «Anrebpa M Hauyajga MaTeMaTHYECKOTO aHallu3ay, ISl pelleHus
CaMOCTOATENIbHO  COPMYJTMPOBAHHOW  MaTeMaTHYeCKOM  3amauu, a  3aTeM
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTaT.

ConepxartenbHo-MeTOAMYECKAasT JUHUA «YUucna W BBIYKCICHHUS) 3aBEPIIAET
(opMupoOBaHUE HABBIKOB HCIOJB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HayaTO Ha YpPOBHE OCHOBHOro obimero oOpazoBanus. Ha ypoBHe cpenHero o6iiero
oOpa3oBaHus  ocoboe  BHHMMaHue  yzaensercs  (QOPMHUPOBAHMIO  HPOYHBIX
BBIYUCIIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s MCIIOJIb30BaHUE Pa3IMYHBIX (popm
3aIIMCU JECUCTBUTEIIBHOTO YUCJIA, YMEHUE PAllMOHAIBHO BBINOJIHATH JACHCTBUS C HUMHU,
JenaTh TNPUKUIKY, OLEHMBAaTh pe3yiapraT. OOyuwaromyecss MOJy4aloT HaBbIKU
NpUONMKEHHBIX BBIYHUCICHUM, BBINOJIHEHUS ACUCTBUN C 4YHUCIaMU, 3alUCaHHBIMU B
CTaHJIApTHOM QopMe, HCIOJNb30BAHUA MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAaHUS
YUCJIOBBIX BBIPAKCHUM.

CopnepxarenpHass JUHUA «YPAaBHEHHsT W HEPABEHCTBA» pPEAIU3yeTCs Ha
INPOTSHKEHUH BCEro oOydeHUs! Ha YPOBHE CpeJIHEro oo1iero oopa3oBaHusi, HOCKOJIbKY B
KaXXZOM pasfeilie IporpaMMbl MPEAYCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3a/ady.
OOyuaromuecs: OBJIaJICBAIOT PA3IMYHBIMU METOJAMHU PEUICHUSI LIETIbIX, PAl[MOHATbHbIX,
UppAlMOHATbHBIX, TIOKAa3aTEeNbHBIX, JIOTAapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
YPABHEHHM, HEPABEHCTB M MX CUCTeM. [lonmydeHHbIE yMEHUsS HCHOJB3YIOTCS IIpU
MCCJIEI0BAaHUH (PYHKIMH C MOMOLIBIO MPOU3BOAHOW, PELIEHUU MPUKIAAHBIX 3a1ad U
3a/lad Ha HaxOKJIE€HHWE HauOOJIBIIMX M HAWUMEHBIIMX 3HadyeHUd (yHKkuuu. JlaHHas
coJiep KaTesibHasl JIMHUS BKJIIOYaeT B ce0s Takke (OpPMHPOBAHWE YMEHHU BBIIIOIHSITH
pacu€tsl o (opmyiaaMm, npeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXKE BBIPAXKCHUN, COJAEpXKAIIUX CTENEHU U
norapupmel. brarogaps UM3ydeHHMIO alreOpanyeckoro marepuanga  [pPOUCXOJHT
JanbHeIee pa3BUTHE aJTOPUTMHUYECKOr0 U a0CTPAKTHOTO MBIIIJIEHUSI 00yYaroIIuXcs,
(GOpMHUPYIOTCS HABBIKM JIEAYKTUBHBIX pAcCCyXJIEHUM, paboTbl C CHMBOJBHBIMU
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dbopMamu, TPEACTABICHHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. Aunrebpa mnpeniaraetT 3¢G(EKTUBHbIE HWHCTPYMEHTBI [JIsi pEUICHUS
MPAKTUYECKUX W ©CTECTBCHHO-HAYYHBIX 3a7ad4, HarJAIHO JEMOHCTPUPYET CBOHM
BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxarenpbHO-MeTOAMYECKass JuHUA  «DyHKIMM W TpaduKm»  TECHO
MepeTuIeTaeTCs ¢ APYTUMH JIMHUSAMH y4eOHOTO Kypca, MMOCKOJIbKY B KaKOM-TO CMBICIIC
3a1aéT  TOCJIENOBAaTENbHOCTh  M3Y4YeHUsT  Marepuana. M3ydeHue  CTENeHHOM,
MIOKAa3aTeIbHOM, JIOTapU(MHUUCCKOW M TPUTOHOMETPHUCCKUX (PYHKIUH, UX CBOWCTB U
rpauKoB, HCMOJIb30BaHWEC (YHKIWH I pEImIeHUs 3aJad W3 JPYrux Y4eOHBIX
NPEIMETOB M PEaTbHOM JKU3HHM TECHO CBSA3aHO KaK C MAaTEMAaTUYECKHM aHAJIN30M, TaK U
C peIICHWEM ypaBHCHHWH W HepaBeHCTB. [Ipu 3TOM OOJIBIIIOC BHUMAHHE YJEIACTCS
(GOpMHpPOBaHUIO YMEHHS BBIpaXkaThb (POpPMyJaMHU 3aBHCHMOCTH MEXAY pPa3IMYHBIMU
BEJIMYMHAMHM, WCCJICAOBATh IMOJyYCHHBIE (YHKIUH, CTPOMTH WX Trpaduku. Matepuan
coJiepKaTelIbHON JIMHWHM HAICJICH Ha pPa3BUTHE YMCHUH M HABBIKOB, IMO3BOJISIONMINX
BBIP@)KaTh 3aBHCUMOCTH MEXKIY BCIIMUYMHAMH B Pa3Iu4YHON (OpME: aHAIUTHYECKOM,
rpadudeckoii u cioBecHOW. Ero m3yuenue crmocoOCTBYET pa3BUTHIO aJITOPUTMHUYECCKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHast nuHUs «Hawyama wmaTemMaTHdyeckoro aHaiusza» IMO3BOJISIET
CYLIECTBEHHO pPAaCHIMPUTh KPYr Kak MaTeMaTHYeCKUX, TaK M NPUKIAJHBIX 3ajad,
JOCTYITHBIX OOYYalolUMCS, Y KOTOPBIX TMOSBISETCS BO3MOXXHOCTh HCCIEIOBaTh U
CTpouTh Tpaduku GyHKIUN, ONpPENeNaTh WX HAaWOOJBIINE W HaWMEHBIINE 3HAYCHUS,
BBIUUCTATh IUIOMAnu (Guryp u oOBEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporeccoB. CoaepikarenpHasi JTUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHUS
MaTEMaTUYECKUX MOJIeNICH pealbHBIX CUTYAIlui, HAXOXKICHUS HAUTYYIero peuieHus: B
MPUKIAJAHBIX, B TOM YHCJE COIMAIbHO-dPKOHOMHYECKUX, 3ajadaX. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MAaTHYECKOI0 aHajlu3a CIOCOOCTBYET pAa3BUTHUIO aOCTPaKTHOTO,
(GOpManbHO-IOTHYECKOTO ¥ KPEaTHBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHUH
pacmo3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaroiuecss y3HAaIOT O BBIAIONIUXCS PE3YNbTaTaxX, MOJTYYEHHBIX B XOJAE Pa3BUTHUSA
MaTeMaTHUKH KaK HayKH, U UX aBTOpax.

ConepxaTenpbHO-MeTOANYECKass JTUHUS «MHOXeCTBa M JIOTHMKa» B OCHOBHOM
MOCBSIIECHA AIIEMEHTaM TEOpUn MHOECTB. TeopeTnko-MHOKECTBEHHBIC
MPEICTABICHUS TPOHU3BIBAIOT BECh KypC INKOJIBHOW MAaTEMAaTHKH M TIPEIJIararoT
HanOoJiee YHHMBEPCAIBHBIN S3bIK, OOBCAWHSIONIMA BCE pa3lelibl MaTeMaTHKA U €€
MIPWIOKCHUH, OHU CBS3BIBAIOT Pa3HBIE MAaTEMATHYECKUE NUCIHMILIMHBI B €IUHOE IIEJI0C.
[ToaToMy BaxXHO J1aTh BO3MOXXHOCTH OOydYarOmieMycs TIOHHMAaTh TEOPETHUKO-
MHO>KECTBCHHBIN SI3bIK COBPEMEHHON MAaTEMAaTHKH WU WCTIOIb30BaTh €TO ISl BEIPAKEHUS
CBOUX MBICIIEH.
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B yueOHOM Kypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MaTEMaTUYECKOTO MOJCIMPOBAHUS, KOTOPhIE MPU3BaHbI CPOPMUPOBATH
HAaBBIKM MOCTPOCHUS MOJIEJEH pealbHBIX CUTYallUid, MCCIENOBAHUS ATUX MOJENEH ¢
MOMOIIIBIO  ammapara ainreOpbl W MaTeMaTH4YeCKOro aHalv3a W UHTepIpeTaluu
MOJIyYEHHBIX PE3yJbTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIH M3 pa3/ieciioB
MpOrpaMMbl, TTOCKOJIBKY BECh Marepuall yueOHOro Kypca IIHPOKO HCIOIb3YyeTCs MJis
peleHns TpUKIATHBIX 3adad. llpu pemeHun peanbHBIX MPAKTHYECKUX 3ajaad
oOyyJaromuecs: pa3BUBAIOT HAOJIO/IATEILHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOJb30BaTh AaHAJOTHUIO, 0000IMAaTh W KOHKPETU3UPOBATH
npoOaeMy. JlesTenbHOCTh IO (POPMHUPOBAHUIO HABHIKOB PEIICHUS] MPUKJIAIHBIX 3a7ad
OpraHU3yeTCsl B MPOIIECCE M3YUCHHS BCEX TeM Y4eOHOTo Kypca «Ausredpa U Havayia
MaTEeMaTHYECKOTO aHaIN3a.

OO611ee YyuCiI0 YacoB, peKOMEHIOBAHHBIX I U3Y4YeHHUsI YI4eOHOro Kypca « Anredpa
¥ HayaJla MaTeMaTtudeckoro anaiauza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca B
Hepento), B 11 knacce —102 gaca (3 yaca B Helelto).

COIAEPKXAHUE OBYUYEHUASA

10 KJTACC Ywucsa v BbIYHCJICHUS

Panyonansapie umnciaa. OOBIKHOBEHHBIE U JECATHUYHBIE JpOOH, TMPOIIECHTHI,
OecKOHEUHbIE TIepHoaudYecKue IpoOu. ApupMeTUYecKue onepaluu ¢ paruoHaIbHbBIMU
quciIaMu, IpeoOpa3oBaHus YMCIOBBIX BhIpakeHUH. [Ipumenenne npoOei U mporeHTOB
JUT pEIICHUS MPUKIIAAHBIX 337a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAIIbHOMN KU3HMU.

JlelictBuTenbHblE  yucaa.  PanuoHanbHele M MPPALMOHAIBHBIE — YUCIIA.
Apudmernyeckue omepanuu ¢ JACHCTBUTENbHBIMH  uuciaamMu. [IpubnmxéHHbIC
BBIUNCIICHUS, IPABUJIA OKPYTJIEHUS], TPUKUIKA U OLCHKA PE3YyJIbTaTa BHIYNCICHUN.

Cremnenp ¢ nensiM mokazarenem. CrangaptHas ¢opma 3amucu JACHCTBUTEIBHOTO
yucia. Mcnons3oBanue moaxosmield (opMbl 3amucH ACHCTBUTENBHBIX YHCEN  JUIS
pELICHUS MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTnyecknii KOpeHb HATYpPAIbHOU CTeneHu. JelicTBus ¢ apupMEeTHIEeCKIMHU
KOPHSIMH HaTypaJIbHOM CTENEHMU.

CuHyc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YIJaBHeHI/IH H HEPaABCHCTBA

ToxiecTBa U TOXKIE€CTBEHHBIE TPEOOpPa30BAHUS.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbBIE
TPUTOHOMETpHUUECKHE POPMYIIBI.
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YpaBHeHHE, KOpPEeHb ypaBHEHHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienue nppaniioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .

IIpyuMeHeHne ypaBHEHUMNM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3ahad U
3a/1ay U3 pa3auvHbIX 001acTeil HAyKU U pealbHON KU3HU.

DYyHKIUH U TPaPUKHU

OyHk1us, cnocodsl 3ananus ¢yHkuuu. ['padux Qynkiuu. BzaumHO oOparHbIE
byHKIUN.

OO6nactp omnpeaelneHds M MHOXKECTBO 3HaueHUd QyHkuuu. Hymu ¢dyHkumm.
[IpoMesxkyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIIUH.

CrenenHas (GyHKUMS C HaTypalbHBIM U II€JIbIM MOKa3aTesneM. EE cBoiicTBa u
rpaduxk. CoiicTBa U rpaduK KOPHS N-OM CTENEHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/IeICHUE TPUTOHOMETPUUECKUX (HYHKIIHI
YHCIIOBOI'O apryMEHTA.

Havana MmaTeMaTH4eCKOro aHajamu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3afaHUs MOCJea0BaTeNbHOCTE. MOHOTOHHBIE
NOCJIEI0BATEIIBHOCTH.

Apudmernyeckas W TeoMeTpHueckas mporpeccu. beckoHeyHO yObIBaroIas
reomeTrpudeckass mnporpeccus. Cymma OecKOHEYHO YOBIBaloleld TIeOMETPUUECKON
nporpeccund. PDopmynia CIOXKHBIX MNPOUEHTOB. Mcmonb30BaHWE MPOrpPECCU  IJIs

pEIICHHs pealbHBIX 33/1a4y MPUKIATHOTO XapaKTepa.

MHo:kecTBA U JIOTMKA

MHoxkecTBO, omepaluu HajJ MHOkecTBamHu.  Jluarpammbel  Diinepa—
Benna. [Ipumenenne  T€OPETUKO-MHOKECTBEHHOTO —ammapara Uil ONHUCAHUsA
pEaNbHBIX TIPOIECCOB W SABICHUN, TPU PEIICHWH 3a7ad W3 JPYTruxX Y4eOHBIX
npeameroB. OrnpenesneHue, Teopema, CleICTBUE, 10Ka3aTeNbCTBO.

11 KJIACC Ywuciia v BIYHCIEHUSA
Harypanbnsbie u nenble yncina. [Ilpu3Haky 1e1MMOCTH LENBIX YUCEIT.
Crenenb ¢ panuoHaidbHbIM Moka3ateneMm. CpoiicTBa crenenu. Jlorapudm umucna.
JlecATUYHBIE U HATYpPAJIbHBIC TOTAPUPMBI.

YpaBHeHU 1 HEPABEHCTBA
[IpeoOpazoBaHue BhIpAKEHUI, COIEpIKALTUX JIOTrapU(PMBI.
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[IpeoOpa3oBaHue BBIpAXKEHHM, COJEpXKAIIUX CTENEHU C  palMOHAIbHBIM
[I0Ka3aTeNIeM.

[Iprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToxa3aTenbHble YpaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

Cucrembl JIMHEHWHBIX ypaBHEHUW. PellleHMEe NpUKIAgHBIX 3a7a4 C IOMOIIbBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpyuMmeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTEMaTUYECKUX
3a/1ay ¥ 3aJ]a4 U3 pa3IMyHbIX 00J1acTEN HAYKU U PeasIbHOM JKU3HU.

DYyHKIUH U TPaPUKHU

Oynknus. [lepuoguyeckue Gynkiuu. IIpoMexyTKun MOHOTOHHOCTH (DYHKIIUH.
MakcuMyMbl 1 MUHUMYMBI GyHKIIMU. Hanbompiiee u HanMeHbllee 3HaueHUE (yHKIIHU
Ha MPOMEXYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpadUKu.

[lokazarenbHas u norapupmMuydeckast GyHKIIUU, UX CBONCTBA U TpaduKy.

Hcnons3oBanue rpadukoB (GYyHKIMA [JI8 peIIeHUs YpaBHEHUM W JIMHEWHBIX

CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIUN [  HUCCIEeIOBaHUA MIPOLIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT TNPH PEHICHHH 3aJad U3 APYruX Y4eOHBIX
MPEIMETOB U PEAIIbHOU KU3HMU.

Havana MaTeMaTH4eCKOro aHaJIu3a

HenpepoiBubie hyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3NUECKUI CMBICT TTPOU3BOTHOM.

[TpousBoaHbIe 3MeMEHTapHBIX (QyHKIUN. DOpMyIbl HAXOKIACHHS MPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOU3BOMHON K HCCIENOBAHUIO (DYHKIMIT HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokmeHne HamOONBIIET0 W HAaWMEHBINEro 3Ha4YeHHs (QYHKIUU Ha
OTpE3KeE.

[IpumeHeHne NPOM3BOOHOW JUISI HAXOXKACHUS  HAWIY4YIIErO0 pEUICHUs B
MPUKJIAAHBIX 33/a4dax, JUisl ONMpeneNieHUuss CKOPOCTH MpoIlecca, 3aJlaHHOTO (OpMYIIon
WK TpaduKOM.

[lepBooOpa3znas. Tabnuia nepBoOOPaA3HBIX.

WNuterpan, ero reomerpuueckuii u (pusnueckuid cMmbici. Beluucienue uHTterpana
o ¢popmyne Hotorona—JleiOuuna.
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NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce o0ydaromuiicss HOTYYUT CIEIYIOUIUE IPEIMETHBIE
PE3YyIBTATHI:
Yucna 1 BHIYMCICHUSA:

- ONIEPUPOBATH MOHATUSIMU: PAIlMOHATILHOE U JIEUCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAS
U JeCATUYHAs P00k, IPOLICHTHI;
- BBITIOJIHATH apuPMeTHUECKUe OnepaIuu ¢ palliOHAIbLHBIMU U IEUCTBUTEIILHBIMU
YUCJIaMU;
- BBINOJIHATH MPUOJMIKEHHBIC BHIYUCIICHUS, UCIIOJIB3YS TIpaBUJia OKPYTJICHHUS, - JENaTh
MPUKUJIKY U OLICHKY pe3yJibTaTa BEIYMCIICHUH;
- OIepUpOBaTh MOHITHUSMU: CTENEHb C IEJBIM IOKa3zarelieMm, cTaHaapTHas (opma
3alUCH  JCHCTBUTEJIBHOTO YHCJA, KOPEHb HATypaJIbHOW CTETNEHHU, HCIOJIb30BaTh
NOAXOAANIYI0 (OpMy 3alUCH JACHCTBUTEIBHBIX YHUCEN JJIS PEIICHUS MPAKTUYCCKHUX
3a/1a4 U MPEJICTABIICHUS JaHHBIX;
- OINEpUpOBaTh NOHATUSAMU: CHHYC, KOCHHYC M TAaHT€HC IIPOU3BOJIBHOTO yTJa,
UCIIOJIb30BaTh 3alUCh IPOM3BOJIBHOTO yria uYepe3 OoOpaTHble TPUTOHOMETPHUUYECKHE
byHKIIH.
YpaBHeHUs] 1 HEPABEHCTBA:
- ONEepUpoOBaTh MOHATUSAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMOHAJIbHOE, UPPALMOHAIIBHOE YpPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
yYpaBHEHUE;
- BBINOJHATH TNPEoOpa3OBaHMs TPUTOHOMETPUYECKHX BBIPAKEHUH U peliaTh
TPUTOHOMETPUUYECKUE YPaBHEHNUS,
- BBINOJIHATH MPE0OPa30BaHUs LEIbIX, PALIMOHAIBHBIX U UPPALMOHATBHBIX BBIPAXKEHUN
U pemiaTh OCHOBHBIE THUIbI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHHUN U
HEPABEHCTB;
- IPUMEHSATh YPABHEHUS M HEPABEHCTBA [IJIsl PEUICHUS MAaTEeMaTUUYECKUX 3a/a4d U 3a]a4y
13 Pa3INYHbIX 00JIaCTel HAYKU U PEeAIbHOW JKM3HU; MOJIEIUPOBATh pPealibHbIE CUTYaAllUH
Ha S3bIKE€ alreOpbl, COCTABISATH BBIPAKEHMS, YpaBHEHHUs, HEPABEHCTBA IO YCIOBUIO
3a/1a4M, UCCIIEIOBATh MOCTPOEHHBIE MOJEIHN C UCIOJIb30BAHUEM ammnapara aiareOphl.
DOyHKUUM U TPaPUKH:
- OomepupoBaTh NOHATUAMH: GYHKIMSA, CHocoObl 3ananus (QyHKUUH, O00JaCTh
OMpeNIeNICHUs] 1 MHOKECTBO 3HaUYeHUN (YHKIUU, TpaduK PYHKIMH, B3AUMHO OOpaTHBIE
byHKINY;
- ONepUpoBaTh MOHATUSIMHU: YETHOCTh W HEUYETHOCTh (YHKUUU, HYIH (QYHKIIUH,
MIPOMEKYTKH 3HAKOMIOCTOSHCTBA,;
- UCTIOJNIb30BaTh rpaduku GYHKIUHN ISl peIIeHUs] ypaBHEHUN;
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- CTPOUTH M YUTATh rpaUKu JUHEHHON QYHKUUU, KBAAPATUUYHON (PYHKIUHU, CTETIEHHOU

(GYHKIMY C IEJIBIM IMOKa3aTeleM;

- ACIIOJIb30BaTh Tpaduku GYyHKUUN I UCCIAEAOBAHMS MPOLECCOB M 3aBUCUMOCTEN Mpu

pelIeHUH 3a7a4 M3 JAPYTrux Y4yeOHBIX MPEAMETOB M pEalbHOW IKU3HH, BBIpAXKaTh

(dopMynamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIN3A:

- ONIEpUPOBATH IOHATHUSIMU: IIOCJIEI0BATEIILHOCTD, apudmeTrueckas u
reoMeTpUUYECKasi IPOrpecCcuu;

- ONepHpoOBaTh MOHATUAMM: OECKOHEUHO YyObIBarollas TeoMeTpuYeckas Mporpeccus,
CyMMa  OECKOHEYHO  YOBIBAIOLIEH  TIeOMETPUYECKOM  NPOrpeccuu;  3aJaBaTh
NOCJIEIOBATEIbBHOCTH PA3IMYHBIMU CIIOCOOAMU;

- HCIIOJB30BaTh CBOMCTBA II0CJIENOBATEIBHOCTEM U MPOrPEeCcCHM Ui PELICHUS
peaNIbHBIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHoxKecTBa U JIOTHKA:

- OIIEpPUPOBATh MMOHATUAMU: MHOXKECTBO, OIIEPALlH HaJL MHOKECTBAMU;

- HUCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil OINHMCAHUSA PEaJbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELLIEHUH 3aJa4 U3 JPYTUX Y4EOHBIX IPEIMETOB;

- OIIEpUPOBATH MTOHATHUAMU: OIIPEACIICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

K xonity oOyuenus B 11 kiacce 00ydaronIuiics MoayduT CISIYIONIAE MPEIMETHBIC
pe3yJIbTaTHhI:
Yucjaa v BLIYUCJICHUA:

- ONEpUpPOBATHh TMOHATHUSAMH: HATypaJbHOE, IIeJI0€ YHCJIO, HCIOJIb30BaTh MPU3HAKU
JETMMOCTH IEJIBIX YUCE, PA3JI0KEHHUE YKHCIa Ha MPOCThIe MHOKHUTEHU JIJIsl PEIICHUS
3aj1ad,
- ONEPUPOBATH MOHATUEM: CTEIICHD C PAIIMOHATIBHBIM MOKA3aTeJIeM;
- OINEPUPOBATH MOHATHUAMHU: JJorapru(dM YrcIia, TeCITHIHbIC U HATypPaTbHBIC

norapugMsbl.

YpaBHeHUs] U HEPABEHCTBA:

- TPUMEHSATHh CBOWCTBAa CTEMEHW IS TPEeoOpa3oBaHUsS BBIPAKEHUN, OMEPUPOBATH
MOHATUSIMM: ITIOKA3aTEJIbHOE YPAaBHEHHWE WM HEPABEHCTBO, pPEIIaTh OCHOBHBIC THIIBI
MOKA3aTeJbHbIX YPABHEHUIN U HEPABEHCTB;

- BBIMIOJHATH MPeoOpa3oBaHUsl BBIPAKEHUH, coJepkKaliux Jorapudmbl, onepupoBaTh
MOHATUAMU: JIOTapU(PMUUECKOE YPABHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

- HAXOJIUTh PELIEHUS] TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
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-OIIEpUpPOBATh IOHATUAMU: CHUCTEMa JIMHEHWHBIX YpPaBHEHHM U €€ peLIeHHUeE,
HCIIOJIB30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUN [ PELICHUS IIPAKTUYECKUX 3a/1a4;

- HAXOAWUTh pELICHUs MPOCTEUIIMX CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX
YpPaBHEHUI U HEPABEHCTB;

- MOJIETTUPOBATh pPEAJIbHBIE CUTYyallUd Ha S3bIKE aireOpbl, COCTABJIATh BbIPAKEHHS,
YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBUIO 3aJa4H, UCCIEA0BATH ITIOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAaHUEM amnmnapara ajareopsl.

DyHKIUHN U rpaPUuKuU:

- ONEpUpPOBATH MOHATHAMU: MEpUOIUYEcKass (PYHKLIHS, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMU, TOYKM DSKCTpeMyMma (YHKIMHM, HAuWOOJbIIEE M HAUMEHbIIEE 3HAYCHUS
(GYHKIMU HA TPOMEXKYTKE, UCIOJb30BaTh UX JJIA HccleAoBaHUS (YHKUWH, 3aaHHON
rpadukom;

- ONIEpPUPOBATH MOHATHAMU: TPpaUKU MTOKA3aTeIbHOH, JIorapumMudeckoit

U TPUTOHOMETPUYECKUX (YHKUUN, M300pakaTb MX HAa KOOPJAWHATHOM IUIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHUN U HEPABEHCTB;

- u300pakaThb Ha KOOPJMHATHOM IUIOCKOCTH TpaduKd JHMHEHHBIX YpaBHEHUU U
UCIIOJIB30BATh UX Ul PELICHUs CUCTEMBI JINHEVHBIX YPABHECHU;

- HCTOJB30BaTh Tpaduku GYHKIMHI IS UCCIIET0OBAaHUS MTPOIIECCOB U 3aBUCUMOCTEH
U3 IPYyTuX y4eOHBIX JUCITUTIINH.

Hauana mareMaTH4ecKoOro aHajamsa:

- ONEpUpOBATh TOHATHUSMHU: HENpephIBHAS (QYHKIUS, TMNPOU3BOAHAS (DYHKIIHH,
UCIIOJIB30BaTh T€OMETPUUYCCKUN M (PU3MUECKUN CMBICT TMPOU3BOJHOW ISl PEIICHUS
3a/1ay;
- HAXOJUTh MPOU3BOIHBIC IIEMEHTAPHBIX (HYHKIIUN, BBIUUACISATH MPOU3BOIHBIE CYMMEBI,
MIPOU3BEACHUS, YACTHOTO ()YHKIIHIA,
- HWCIIOJIb30BaTh MPOW3BOJHYIO [JIsi HWCCIENOBaHWA (DYHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIIEIOBAHUS K TIOCTPOCHUIO TPA(UKOB;
- UCIIOJIb30BaTh MTPOU3BOAHYIO Il HAXO0XKACHUS HAWIYYIIEro PEMICHNUS] B MPUKJIAIHBIX,
B TOM YHCJIE COUUAIBHO-3KOHOMHYECKUX, 3a/1a4aX;
- ONEPUPOBATH MOHATUSIMU: TIEPBOOOpA3HAsA U MHTETpaj, MOHUMATh F€OMETPUUYECKUN U
bu3rUecKuii CMBICT MHTETPAA;
- HaXOJIUTh MEePBOOOPA3HBIE MIEMEHTAPHBIX (PYHKITNI, BRIYUCISATh HHTETPaAl 1Mo GopMyJie
Herorona—JleOHuIa;

- pfluaTth MPUKIAAHBIC 3aJa4dd, B TOM 4YHCJIC COOHAJIBHO-O3KOHOMHYCCKOIO H
(1)I/I3I/I‘-IGCKOFO XapakTcpa, CpCACTBAMHA MATCMATUICCKOI'O aHaJIM3a.
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DOEJTEPAJTBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIINCKA

BaxxHocth ydeOHOro Kypca TE€OMETpPUM Ha YPOBHE CpEIHEro oOIlero
oOpazoBaHusi O0OYCJIOBJICHA NPAKTUYECKON 3HAYUMOCTBHIO METAlpeJAMETHBIX U
IPEAMETHBIX PE3yJIbTATOB OOYYEHHS TEeOMETPUU B HAMNPABJICHUU JIMYHOCTHOTO
pa3BuTusa oOyuarmuxcs, (popMupoBanuss GYHKIIMOHAIBHOM MaTeMaTHUYECKOU
IPAaMOTHOCTU, U3YUYCHUSI JPYTUX Y4EOHBIX NUCHUIUIMH. Pa3Butue y oOydaroniuxcs
NPaBUJIBHBIX TPEJACTABICHUNA O CYIIHOCTH M TPOUCXOXKJICHUU TEOMETPUYECKUX
a0CTpaKIUii, COOTHOIIEHWH PEaJbHOTO M WJICATIbHOTO, XapaKTepe OTpaKeHUS
MaTeMaTHYEeCKON HAYKOW SBJICHUI M MPOIIECCOB PEAIbHOTO MHUPa, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MATEMaTUUYECKOTO MOJICITUPOBAHUS B HAYYHOM MTO3HAHUU U B
MPaKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS 00YUaOIMIMNXCS,
a TaKXKe KayeCTB MBIILICHUs, HEOOXOAUMBIX [IJI1 aJanTalid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpusi siBisieTcs OAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIIHETO
oOmero o0pa3oBaHus, TaK Kak oOOecleuynBaeT BO3MOXKHOCTh M3YUYEHHsI Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOU HAINIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblluieHHe, (QOpMUPYEMOe TpU HU3YYCHHH OO0YyYalolIUMUCS
MOHSITUIHBIX OCHOB T€OMETPUH U NMMOCTPOSHUHU LIETIOYKHU JTOTHYECKUX YTBEPKICHUN B
XOJIE PEIICHHs] TEOMETPUUECKUX 3a]1ad, yMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJICTBEHHO HCIIOJIB3YIOTCS TPU PEIIeHUH 337Jad eCTECTBEHHO-HAYYHOTO
[IMKJIAa, B YACTHOCTH M3 Kypca (U3HKH.

YMeHne OpHEeHTHUPOBAThCA B IMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJb BO
BCEX OOJACTAX JAESATENbHOCTH dYenoBeka. OpHeHTamus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOUMOE YCIOBUE €T0 COLUATBLHOTO OBITHS, (hopMa OTpaKEeHUs
OKPYXAIOIIEro MHUPa, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHUs
nerucTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU OO0Opa3amMu OO0bEAUHSET
pa3Hble BUIB Y4YEOHOW W TPYMOBOW JEATENHHOCTH, SIBISCTCA OJHUM U3
mpo(ecCHOHaTbHO BaXHBIX Ka4eCTB, MOATOMY aKTyajdbHa 3amada (OpPMHUPOBAHUSA Y
OOy4JarommXxcs TPOCTPAHCTBEHHOTO MBINIJICHUS KaK PAa3HOBUAHOCTA OOPa3HOTO
MBIIIIEHUST — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJTOTOBKE K MPAKTHYECKOU
JESTETHPHOCTH TI0 MHOTUM HaIPABJICHHSIM.

[lenb ocBoeHUsI mporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
o0ydyeHuss — 001eo0pa3oBaTeibHOE U OOLIEKYJIbTYPHOE Pa3BUTHUE OOYYAIOLIUXCS
yepe3  oOecreueHWe  BO3MOXKHOCTU  NPUOOpPETEHUS] U UCMOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPHUECKUX 3HAHUN U JACHCTBUH, CIEIUPUIHBIX T€OMETPHH,
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BO3MOXXHOCTH YCTICIITHOTO TPOJODKEHUST 00pa30BaHUS IO CIEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOJIH30BAHUEM I'€OMETPHH.

[TpropuTeTHRIME 3aJa4aMH  OCBOCHHS Y4eOHOTo Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 knaccax siBistoTcs:
- (hopmupoBaHHE TMPEACTABICHUS O T'€OMETPUU KaK YaCTH MHUPOBOM KYJIbTYPHI U
OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOITUM MHUPOM;
- (opmMupoBaHHE TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJNaX BpalICHHs KaK O
BXHEHIIMX MATEMaTHYCCKUX MOJCISIX, TO3BOJIIONIMX OIKMCHIBATh W HM3y4YaTh
pa3HbIC SBJICHUS OKPYKAIOIIET0 MHPA;

- (I)OpMI/IpOBaHI/IC YMCHUS PACIIO3HABATH HA YCPTCIKAX, MOACIIX U B PCAJIbBHOM MUPC
MHOTOI'PAaHHUKHU U TCJIA BPAIICHUA,

- OBJIaJICHWE METOJaMU pelIeHUsl 3aJad Ha T[OCTPOCHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

- (hopMupoBaHUE yMEHUS ONEPUPOBATH OCHOBHBIMHU MOHATHUSIMH O MHOTOT'PAaHHUKAX
U TeJlax BPaIllEHUsI U UX OCHOBHBIMU CBOWCTBAMU;

- OBJIAJICHHE aJTOpPUTMaMH PEIICHUS OCHOBHBIX THIIOB 3ajad, (HOpMHUPOBAHHUE
YMEHHS TPOBOJNUTH HECJIOKHBIE JOKA3aTEIbHbIE PACCYXKICHUS B XOJAE PELICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 3a]a4 C IPAKTUYECKUM COJIEP)KaAaHUEM;

- pa3BUTHE WHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyyaromuxcs,
[IO3HABATEJIbHOM  AKTUBHOCTH,  HCCIEAOBATEIIbCKMX  YMEHUH, KPUTUYHOCTH
MBILIJIEHHUS;

- hopMupoBaHuEe QPYHKIIMOHAIBHONW TPAMOTHOCTH, PEJICBAHTHON I€OMETPUN: YMEHHE
pacno3HaBaTh MPOSIBICHUS T€OMETPUIECKUX MOHATHN, 00BEKTOB U 3aKOHOMEPHOCTEN
B pPEAIbHBIX )KHU3HEHHBIX CUTYAllUSIX U MPU U3YyUYEHUU IPYTUX YYEOHBIX MPEAMETOB,
MPOSIBJIICHUS 3aBUCHUMOCTEM M 3aKOHOMEpPHOCTEW, (OopMylIupoBaTh WX Ha SA3BIKE
reOMETpUM M CO3J4aBaTh TIEOMETPUYECKHE MOJEIH, NPUMEHSITh OCBOCHHBIN
F€OMETPUYECKANM anmapar Uil pelIeHUs IPAKTUKOOPHEHTUPOBAHHBIX —3ajad,
MHTEPNPETUPOBATH U OLICHUBATH NIOJIYYEHHBIE PE3YJIbTATHI.

OTAN4UTENBHON  OCOOEHHOCTBIO MPOrpaMMbl 1O TE€OMETPUU  SIBISIETCA
BKJIIOUEHUE B KypC CTEPEOMETPHUM B Hayajle €ro M3y4YeHMs 3a/Ja4, PelIacMbIX Ha
YpPOBHE HHTYUTHBHOTO TIO3HAaHMS, U OINPEAEIEHHBIM 00pa3oM OpraHU30BaHHAs
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JJOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJIUPYET IMPOTEKAHWE HHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUEHUIO MTPEIMETA.

[Ipeanourenue OTAAETCA HATJIAAHO-KOHCTPYKTUBHOMY METOJy OOY4Y€HHS, TO
€CTb TEOPETHYECKHE 3HAHUA HMEIT B CBOEM OCHOBE YYBCTBEHHOCTH
MPEIMETHONPAKTUYECKON JEATENBHOCTH. PazButue MIPOCTPAHCTBEHHBIX
IIPEACTABICHUNA y OO0y4aroluxcsi B Kypce€ CTEPEOMETPUU MPOBOAMTCS 3a CUET
pelieHus 3a1a4 Ha CO3/IaHre MMPOCTPAHCTBEHHBIX 00Pa30B M 3a/1a4 HA ONIEPUPOBAHUE
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poCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza MPOBOJUTCA C OMNOPOM Ha
HaIJIAIHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICUYECHMS OT HATJSIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OCHOBHBIMH COZIEpKATENbHBIMU JIMHUSMHU y4eOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax sBasitores: «MHOTOrpaHHUKN», «IIpsiMble U MIOCKOCTH B IPOCTPAHCTBEY,
«Tena Bpaenus», «BeKTOpbl U KOOPIAUHATHI B IPOCTPAHCTBE.

@opmMUpOBaHUE  JIOTUYECKUX  YMEHMM  pacupefensercss He  TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO M IO rojlaM OOy4YeHHUs Ha YpOBHE CPEHEro oOIIero
oOpa3zoBaHus.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaMm
OCBOCHHS TPOrpaMMbl IO TE€OMETPUU, PACHPENENEHHBIM 10 TrojJaM OOyuYeHus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIaICHHE T€OMETPUUYECKUMU MMOHATUIMHU
M HaBBIKAMU OCYHIECTBIISIOCH TOCIE0BATENBHO U MOCTYNATENbHO, C COOIIOCHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIIOUAIUCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEACTaBICHUN 00yUalomuXcsi, pacmupss 1 yriayomss e€, oopasys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

OO6miee uYMCIO 4YacoB, PEKOMEHJOBAaHHBIX [JI1 HM3Y4YeHHUS Y4eOHOro Kypca
«I"'eomerpus» — 102 gaca: B 10 kmacce — 68 gacoB (2 yaca B Heaeno), B 11 kimacce —
34 yaca (1 gac B Hefieni0).

COJEPXAHUE OBYUYEHUA

10 KJIACC IIpsimble ¥ INIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TIOHATUS CTEpeOMETpUU. Touka, mpsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TorsiTne 006 aKCMOMATHYECKOM TTOCTPOCHUHU CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH
U CIICJICTBUS U3 HUX.

B3anmHOe pacnosoxkeHne mpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUeEcs,
napajuieJbHble M CKpeluBaromuecs npsMmbele. [lapamiensHOCTs OpsIMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMBIE B  NPOCTPAHCTBE,
MApAJUIETBHOCTh TPEX MPAMBIX, MAPAUICIBHOCTh NPSAMOW M IUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMU  CTOPOHAaMM, YIOJI MEXKAY MNOpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEM: MapaJICIbHbIE TUIOCKOCTH, CBOMCTBA MapasuIeIbHbBIX
miockocted. [IpocTeitmme mpocTpaHCTBEHHBIE (UTYpPHI Ha TIOCKOCTH: TETPadp,
KyO, Mmapaiesenuei, MoOCTPOSHUE CEUYCHUM.

[TeprieHAUKYISIPHOCTh MPSIMOM WM IIJIOCKOCTH: MEPHEHIUKYISPHBIE NpPSIMBIE B
MPOCTPAHCTBE, NPSIMbIEC NAPAJUIEIbHbBIE U MEPICHINKYISPHBIE K TUIOCKOCTH, MTPU3HAK
MEPIEHANKYJIAPHOCTH NPSIMOU U IUNIOCKOCTH, TEOPEMA O MPAMOMN NMEPHEHAUKYIIPHON
TJTIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKy MPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yrojl, JIMHEWUHBIA yrojl JBYrpaHHOro yria. llepneHaukynsp W HaKJIOHHBIE:
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pacCTOSIHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPSAMOW 10 IUIOCKOCTH,
NpOEKIUs (QUIypbl Ha IUIOCKOCTb. [lepneHAMKYyISIpHOCTh IMJIOCKOCTEH: MpU3HAK
MEPIEHANKYJIIPHOCTH BYX IUIOCKOCTEN. Teopema o TpEX NMEepIeHIUKYIISpaX.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHHMKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAHHHMKA, BBIMYKJIbIE U
HEBBINTYKJIBIE MHOTOTPAaHHUKH, pa3BEpTKa MHOrorpaHHuka. l[lpusma: n-yrosjbHas
Mpu3Ma, rpaHd M OCHOBAHMUs MPHU3MBI, MpsMasi U HAKIOHHAs MPU3MBI, OOKOBas U
NOJIHASI TOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsIMOYroJIbHBIN NapaJlIEIENIIE T
u ero cBoicTBa. [lupamuga: n-yronpHas mupaMuia, rpaHd U OCHOBAHHUE MUPAMUJIBI,
OOKOBasi W TOJIHASI TTOBEPXHOCTh MUPAMUJbI, TIPABUIbHAS U YCEUEHHAsl TUpaMua.
OneMeHThl TpU3Mbl W TUpaMuibl. [IpaBuUIbHBIE MHOTOTPAaHHUKHU: TIOHSATHE
MPaBUJIBHOTO MHOTOTPAaHHHMKA, TMpaBWIbHAs TpU3Ma W TMpaBWIbHAS THUPaAMUIA,
npaBUJIbHASI TPEYToJibHAS MUpaMUJia U NMPaBWIBHBIN TeTpadip, kyo. [IpencraBnenue
O TIPaBWJIBHBIX MHOTOTPAHHUKAX: OKTa3JIp, JoAeKa’Ap U ukocasip. CeyeHus mpu3Mbl
U TTUPaMU/IbI.

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHThl CUMMETPUH B MUPAMUIAX, NapajuleNeNuIenax, MpaBuIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne neMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TOBEPXHOCTH M TOJHOM TMOBEPXHOCTH TMPSMOM MPU3MBI, IUIOIIAb
OCHOBaHHUM, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMOM Mpu3Mbl. [lnomans 60xkoBoi
NOBEPXHOCTH W TMOBEPXHOCTH NPABUIBHOW NHUpaMUIbl, TEOpeMa O IUIOLIAIU
yceuéHnHoi nupamubl. [lonstre 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOWIGHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

11 KJIACC
Tena Bpamenust

[Hunuaapruyeckas MOBEPXHOCTh, 00pa3yroOIIUe MIJIMHAPHYECKOW TTOBEPXHOCTH,
OCh LIWIMHAPUYECKON MOBepXHOCTU. [{UnuHIp: OCHOBaHUSA U OOKOBasi OBEPXHOCTb,
oOpasyromias u 0Ch, IIIOMIAb OOKOBOW U MOJIHON TTOBEPXHOCTH.

Konnueckass MmoBEepXHOCTb, 00pa3ylollue KOHUYECKONH MOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKOH nmoBepxHOcTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yroas u
OCh, TIJIOIIaAb OOKOBOW U TOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yroIue 1
BBICOTAa, OCHOBaHUS U OOKOBAasi MOBEPXHOCTh.

Chepa m map: ueHtp, paauyc, OUaMeTp, IUIONIIaJb MOBEPXHOCTU Chepshl.
B3aumuoe pacnonoxenue chepbl U MIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe,
IJI0Iab Cephl.
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N3o00paxenue Ten BpalieHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpAaHHUK, OMTUCAHHBIN
okoJio cepsl, chepa, BnucaHHAsE B MHOTOTPaHHUK, WA TEJIO BpaIllCHUSI.

[Tonsitue 06 o0nEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ted. Teopema 00 00bEME
MPSIMOYTOJIBHOTO TMapaiienenumneaa u ciaeacteus u3 He€. O0bEM NUIMHIpa, KOHYCA.
O06BEM mapa u miomaab chepsl.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuennst uMHApa (MapayuIebHO U MEPICHIUKYISAPHO OCH), CEUYCHHUsT KOHyca
(mapannenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPUINHY), CEUSHHS Iapa.
BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctd u B mpoctpaHcTBe. CIOKEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIO. Pa3ioxeHue BeKkTOopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBmiio mapamienenunena. Pemenue 3amay, CBI3aHHBIX ¢ IPUMEHEHUEM
npaBUi JEWCTBUH ¢ Bekropamu. lIpsmMoyroibHas cuUcTeMa KOOpJIWHAT B
npoctpancTBe. Koopaunatel Bektopa. [Ipocreiimue 3agaun B KOOpAHMHATaX. YTOI
Mex a1y BekTopamu. CKalsipHOE NMPOU3BEEHNE BEKTOPOB. BhIUKCIEHUE YTITIOB MEXY
OpSIMBIMH U TJIOCKOCTSIMU.  KOOpIAMHATHO-BEKTOPHBIA METOA TMpPHU  PELICHUU
reOMETPUYECKHUX 3a/a4.

INPEAMETHBIE PE3YJIBTATBI

K xonmy ob6yuenus B 10 kjacce oOydYarONIUHCA TMOJYYHT CICAYIOIINE
PEIMETHBIE PE3yTbTaTHI:
- ONIEPUPOBATH MOHATUSAMU: TOUKA, MPAMasi, TNIOCKOCTh;
- IPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX MPU PEUICHUU
F€OMETPUYECKHUX 3a]1a4;
- ONEpUPOBATh TMOHATUSMHU: TAPAJUICIBHOCTh M MEPHCHAUKYISIPHOCTh MPAMBIX U
MJIOCKOCTEH; KIIacCU(PUIIMPOBATh B3aMMHOE PACIIOJIOKECHHE MPSMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE;
- ONEpUpPOBaTh MOHATUSMH: ABYTPAHHBIM YTroJl, TPaHHW ABYTPAHHOTO YTia, pedpo
JABYTPAaHHOTO yTIJla, JIMHEWHBI Yrojd JABYTPAaHHOTO yIja, TpaaycHas Mepa
JBYTPAaHHOTO YTJIa;
- OTIEpUPOBATH MOHSITHSIMU: MHOTOTPAHHHUK, BBITYKIBIA W  HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABIWILHBII MHOTOTPAaHHUK;
- pacmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MHpaMuja, TMpU3Ma,
NpSIMOYTOJBHBIM  Mapajienenunen, Ky0); KiaccupuUUUpoOBaTh MHOTOTPAHHUKH,
BEIOWpAass ~ OCHOBaHWs I Kiaccu(ukamuu  (BBIMYKIBIE W HEBBIMYKIIBIC
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MHOTOIPaHHUKH, MpPaBWIbHbIE MHOTOTPAHHUKH, MpPSMbIE U HAKJIOHHBIE IPU3MBI,
napasuiesIenuneb);

- OIEPUPOBATH NOHATUAMU: CEKylIasl IIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

- 00BSICHATH NPUHLIMIIBI TOCTPOEHUS! CEYEHU I, UCTIOJIb3Ys METOJ CJIEJIOB;

- CTPOUTH CEYEHHS] MHOTOTPAHHUKOB METOJOM CJE/IOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXH U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UIYp: BUJI CBEPXY, COOKY,
CHU3Y;

- pemiaTh 3aJaud Ha HAXOXKJEHUE T'€OMETPUUECKHX BEJIIMYMH MO o0pa3uaM HWiu
aNropuT™MaM, TPUMEHSS] M3BECTHbIE AHAJUTHUUYECKUE METOAbl TpPH pEelIeHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJa4 Ha BBIYMCIECHUE DPACCTOSHUNA MEXKIY IABYMS
TOYKAMH, OT TOUYKHU JIO MPSIMOM, OT TOUYKHU JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIIMMUCS
OpSIMBIMM;, PEIIaTh 3aJla4yl Ha HAXOXIACHUE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3nam
WIK alropuTMaM, NPUMEHSST W3BECTHBbIC AHATUTUYECKUE METOJbl NpPHU pElICHUHU
CTaHJAPTHBIX  MaTeMaTHMYeCKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEHIMBAIOUIUMUCA ~ NPSAMBIMHA, MEXKIY TMPSIMOH U  IUIOCKOCTBIO,  MEXKIY
IUIOCKOCTSIMM, JIBYTPAHHBIX YIJIOB;

- BBIUUCIATH O0BEMBI M IUIOLAJU TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3Ma,
nupaMuzia) ¢ IpUMEeHEHUEM (OopMyJl, BEIUUCISTh COOTHOIIEHUS MEXY IIOMIAISIMU
IOBEPXHOCTEH, 00bEMaMU IOJJOOHBIX MHOI'OTPAHHUKOB;

- ONEepUPOBaTh MOHATUSMU: CUMMETpPUS B MPOCTPAHCTBE, LEHTP, OChb U IIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYDBHI;

- U3BJEKaTh, MpeoOpa3oBbIBaTh M  HMHTEPIPETUPOBATH  HHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypaX, MPEJCTaBICHHYIO Ha uepTekax Hu
PHUCYHKaX;

- IPUMEHATh TeOMETpUYecKue (axkThl AN PELICHUS CTEPEeOMETPUYECKUX 3aj]ad,
IIPEAINOIAraoIuX HECKOJIBKO IIaroB PEUICHUs, €CJIU YCIOBHS IPUMEHEHUS 3aJaHbl
B ABHOU (popme;

- IPUMEHSATH OpOCTEHIIME  MNPOrPaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

- NPUBOJUTH MPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M KHU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

- IPUMEHATH MOJTYYECHHBIE 3HAHNS HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE CUTYALIMU
U NPUMEHSTh W3y4YEHHBIE IMOHATUS B IPOLIECCE MOMCKAa PEIICHHUS MaTeMaTU4YeCKU
c(OpMYIMPOBaHHON MPOOJIEMBI, MOJEIUPOBATH pEalbHbIE CHUTyallMd Ha SA3BIKE
r€OMETPUH, UCCIIEA0BATH OCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM F€OMETPUUYECKUX
MOHATHI U TEOopeM, anmnapara aiareOpsl, pelaTh NPaKTUUYECKUE 3a7aul, CBI3aHHBIE C
HAXO0XKJIECHUEM T'€OMETPUUECKUX BEJIMUYHUH.
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K koniy o0yuenus B 11 kiiacce o0yyaromuics HayquTCs:
- OEPUPOBATH HOHATUSIMU: LWJIMHAPHUYECKAs] [OBEPXHOCTh, OO0Opas3yromue
HMIMHAPUYECKON MOBEPXHOCTH, LWJIMHJP, KOHUYECKasl MOBEPXHOCTh, 00pa3yrouue
KOHUYECKON OBEPXHOCTH, KOHYC, C(hepruyecKas MOBEPXHOCTb;
- pacmo3HaBaTh Tejla BpalleHus (LUWIMHAP, KOHyc, cdepa U 1Iap); OOBICHATH
CIOCOOBI MOTYUYEHUS TN BPALEHUS;
- KJIacCCU(PUIMPOBATH B3aUMHOE PACIIONOKEHUE C(hephl U MITOCKOCTH;
- OINEepUpOBaTh MOHATHSAMHU: IIAPOBOW CErMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CerMeHTa, IIapOBOM CIOM, OCHOBAHME WIAPOBOTO CJIOS, BBHICOTA IIAPOBOIO CIIOA,
IAPOBOM CEKTOP;
- BBIYHCIATH O0BEMBI W TUIONIAIA MOBEPXHOCTEH TeN BpalleHUsi, TEOMETPUIECKUX
TEJ ¢ MpUMEHeHneM Gopmy;
- OIEepPHpOBATh MOHATHSIMH: MHOTOTPAHHHK, BIUCAaHHBIH B chepy M ONHMCAHHBIH
okoJ10 cdepsl, chepa, BHUCAaHHAS B MHOTOIPAHHUK WJIHA TEJIO BPAIEHUS;
- BBIYHCIATH COOTHOIICHUS MEXKIY TUIOIAIsIMU TOBEPXHOCTEH M 00BEMamMu
I10JTOOHBIX TEI;
- U300paxarb M3y4aeMble QUIYpbl OT PyKH U C MPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB;
- BBINOJNHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX
Guryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTh CEUEHUS TEJl BPALLECHUS;
- U3BJIEKATb, UHTEPOPETUPOBaTh M INpeoOpa3oBbIBaTh  HMH(OPMALHUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUIYypax, MPEICTAaBICHHYIO Ha yepTekax U
PHUCYHKaXx;
- OTIEpUPOBAThH IOHATUEM BEKTOP B IPOCTPAHCTBE;
- BBIMIOJIHATH JEHCTBUS CIOXKEHHMSI BEKTOPOB, BBIUWTAHUS BEKTOPOB M YMHOXKECHUS
BEKTOpPa Ha YHUCIIO, OOBSICHATH, KaKUMU CBOMCTBAMHM OHHU 00JaJaioT; NMPUMEHSTH
MIPaBUJIO Mapalljiesienumnesaa;
- OINEpUpPOBATh MOHATHSAMH: JEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, pPABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroil MEXay
BEKTOPaMHU, CKaJsIpHOE MPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPbI; HAaXOAWTh CYMMY BEKTOPOB U IPOM3BEJIECHUE BEKTOpa Ha YHUCIO, YTrOJ
MEXy BEKTOpaMH, CKaJspHOE MPOU3BEACHHE, PACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM;
- 3a7]aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpPAWHAT;, MPUMEHSTH
reoMeTpuyeckue (HakThl A PEHICHUS CTEPEOMETPUUYECKUX 3aad, MPEANnoIararonmx
HECKOJIBKO IIaroB PEHICHHS, €CIIH YCIOBUS IPUMEHEHUS 3aJjaHbl B SIBHOU (popme;
- pemaTh NOPOCTEHIINE TEOMETPUYECKHE 3aJaydl Ha TMPUMEHEHHE BEKTOPHO-
KOOPJIAMHATHOTO METOJ1a;
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- pemaTh 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHWHA W HAXOXKIACHUE
Tr€OMETPUYECKUX BEIMYHMH MO 00pasnaM WM alropuTMamM, NPUMEHSS] U3BECTHbBIE
METO/bI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/]1a4;

-[IPUMEHSITh poCTENIINE IPOrpaMMHBIE CpeacTBa u
AIEKTPOHHOKOMMYHHKAIMOHHBIE CUCTEMBI IIPHU PEIIEHUH CTEPEOMETPUUYECKUX 3a1aY;
- NPUBOJUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B INPUPOJIE MU KU3HH,
pacIio3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE;

- IPUMEHSATH NOJYYEHHbIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATh PEAJIBHBIE CUTYAIIUN
U NPUMEHATh W3YYECHHBIE TMOHATHS B NPOLIECCE NMOMCKAa PELIEHUS MaTeMaTH4YECKU
c(hOpMYIHPOBAaHHON MPOOJIEMBI, MOJEIUPOBATH pealbHbIE CHUTyallMd Ha SA3BIKE
TEOMETPHH, UCCIEN0BATH MIOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM I€OMETPUUYECKUX
NOHSTHM U TeopeM, amnmnapara ainreopbl, peraTh NPakTHUYeCKUe 3a/1a4M, CBSI3aHHBIE C
HAXOXKJICHHEM T€OMETPUUECKUX BEITUYMH.
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

VYueOHniii kypc «BepoSTHOCTh U CTaTUCTHUKA» 0a30BOTO0 YPOBHS SBIISICTCS
OPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro kKypca 0a30BOro YpOBHS
OCHOBHOTO 0011ero o0pa3zoBanus. YueOHbIN Kypc npeaHazHayeH s GOpMHUPOBAHUS Y
00y4YaromMXcs CTaTUCTUYECKON KyJIbTypbl M NMOHMMAHHS POJIM TEOPUU BEPOSITHOCTEU
KaK MaTeMaTH4eCKOro MHCTPYMEHTa Il U3YYEHMs CIy4YalHbIX COOBITUH, BEIUYUH U
npoueccoB. [lpu wu3ydyeHun ydyeOHOro Kypca oOoOramaroTcs Mpe/CTaBlIeHUs
oOy4Jaromuxcs 0 METO/IaX MCCIEOBaHUS U3MEHUYMBOIO MUPA, PA3BUBAETCS TOHUMAaHHE
3HAYMMOCTH ¥ OOIIHOCTH MAaTE€MaTUYECKHX METOAOB MO3HAHUS KaK HEOThEMIIEMOMU
YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUSI.

Copepsxanue yueOHOro Kypca HalpaBJIeHO HAa 3aKpeIyIeHuEe 3HAHUM, OJTYYeHHBIX
Opy HM3yYEeHUWH Kypca Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, U Ha Pa3BUTHE
NPEACTABICHUN O CIyYalHbIX BEJIMUYMHAX M B3aUMOCBA3AX MEXKIY HUMH Ha BayKHBIX
IpUMepax, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYKAOIIEro Mupa. B pesynbrare y
oOydarommxcs  JAOKHO  cOpPMHpPOBATBCS  TpEJACTaBleHHME O  Haubolee
yIOTPEOUTENbHBIX U OOIIUX MAaTEeMAaTHUYECKUX MOJENSIX, UCIIOIb3YEeMbIX IJISi OTIMCAHUS
AHTPOMOMETPUUYECKUX U JeMOTpadUuecKUX BEJIMYMH, TMOTPENTHOCTEH B PA3THUHbBIC
polla M3MEPEeHHSX, JIUTEIbHOCTH O€30TKa3HOW pabOThl TEXHUYECKUX YCTPOWCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHUHN U MPOIECCOB B OOIIECTBE.

B cooTBercTBMM ¢ YyKa3aHHbIMM LEIIMH B CTPYKType YydeOHOro Kypca
«BeposITHOCTh U CTAaTUCTUKA» JUIsl YPOBHS CpeaHero oOuiero oopazoBaHus Ha 0a30BOM
YPOBHE BBIICIICHBl CIEAYIOIIHE OCHOBHBIE CoOJepXkKaTelibHble JUHUN: «CiydalHble
COOBITUS U BEPOSATHOCTIY, «CilyyailHble BEJTMUMHBI U 3aKOH OOJIBIINX YHCEI.

BaxHnyio dyactp yueOHOro Kypca 3aHHUMaeT H3yYeHHE TI€OMETPUYECKOro U
OMHOMHUAJIBHOTO PACHpEe/eIeHU W 3HAaKOMCTBO C WX HENPEPbIBHBIMHM aHAJOraMu —
[IOKA3aTeJbHBIM U HOPMaJIbHBIM PaclpeAeIICHUSIMM.

Conepxanue nuHun «CiydaifHble COOBITHS M BEPOSATHOCTHY CIYKUT OCHOBOM AJis
(GopMupoBaHUs MPEACTABICHUN O pacHpeleleHUH BEPOSTHOCTEH MEXIy 3HaYCHUSIMU
CIIy4ailHbIX BEJIMYMH, & TAK)KE€ 3Ta JIMHUSA HEoOXoAuMa Kak 0asza JJid M3y4deHUs 3aKOHa
00JBIIMX YHCeN — (PyHIaMEHTaIbHOIO 3aKOHA, JACHCTBYIOIIETO B MPUPOJE U OOIIECTBE
U HMEIOIIero MareMatudeckyro Qopmanuzauuio. CaMm 3akoH OONBIIMX YHCEN
npeajaraeTcsi B O3HAKOMUTENBHOM (opMe C MUHUMAIbHBIM HCIOJIb30BAaHUEM
MaTeMaTH4ecKoro opMain3ma.
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Tembl, cBSI3aHHBIC C HEMPEPHIBHBIMHU CIyYalHBIMH BEIUYMHAMH, AKIICHTUPYIOT
BHUMAaHHE OOYYaIOIINXCS HA OMUCAHUU U M3YUCHUH CIYYAWHBIX SBJICHUU C ITOMOIIBIO
HernpepbIBHBIX  (pyHKIMI. OCHOBHOE BHHMAaHHE YIECISIETCS TIOKa3aTeIbHOMY U
HOPMAJILHOMY  PAcTpeleiCHUsIM, TPH OTOM TNPEAIOIaraeTcs O3HAKOMHUTEIBHOE
U3ydeHHE MaTepraja 0e3 JoKa3aTeabCTB MPUMEHIEMBIX (DaKTOB.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX I M3Y4YeHHUS Yy4eOHOro Kypca
«BeposTHOCTB U cTaTHCTHKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenwo), B
11 knacce — 34 gaca (1 gac B HeAemIO).

COIAEPKXAHUE OBYUYEHUA

10 KJIACC

[IpencraBnenne JOaHHBIX C TOMOIIbl0 Tabiaui, W guarpamMm. CpenHee
apudMeTHIEeCKOe, MeIMaHa, HanboJbIlIee U HAMMEHBIIIee 3HAUCHUS, pa3Max, TUCTICPCHS
U CTaHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

CnydaliHble SKCIIEpPUMEHTHI (OMBITHI) M ClOy4yalHble COOBITHS. DJIEMEHTapHBIE
coObITHsl  (Mcxonbl). BeposiTHOCTh ciyuyaiiHOTO coObITHS. bin30cTh 4YacToThl U
BEPOATHOCTU COOBbITHI. CiydallHblE OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B OMBITaX C PaBHOBO3MOKHBIMU 3JI€MEHTapPHBIMU
COOBITHSIMHU.

Omnepanuu Hajg COOBITHSIMHU: TIEpECeUeHHE, OOBEAMHEHHE, MPOTUBOIOIOKHBIC
coObITHs. J{uarpammer Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEN. JlepeBO  CiydamHOro
skcriepuMenTa. @opmyria MOTHOM BEpOSITHOCTH. HezaBucuMbIe COOBITHS.

KomOunartopaoe mpaBwino ymHoxeHwus. llepecranoBku u (akxtopuan. Yucio
couetanuii. Tpeyronsauk [lackamns. ®opmyna 6mHOoOMa HpioToHA.

bunapubiii cinydyaliHbld OMNBIT (MCHBITAHUE), ycnex W Heynada. HesaBucumble
ucnbiTanug. Cepusi HE3aBUCUMBIX HUCHbITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBbIX UCTIIBITAHUN bepHyIu.

Cnyuaitnas BEJIMYMHA. Pacnpenenenne BEPOSATHOCTEMN. Jnarpamma
pacnpenenenusa. Ilpumepsl pacnpeneneHuid, B TOM UHCIE, TE€OMETPUYECKOE U
OMHOMHAITEHOE.

11 KUIIACC

HUucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEJIMYUH: MATEMAaTHUYECKOE OXHUIAHUE,
JUCTEPCUsT M CTaHAAPTHOE OTKIOHEHHE. [Ipumeppl NMpUMEHEHHs] MAaTEMaTHYECKOTO
OXHUJAHWS, B TOM YHCJIE B 3a/la4aX W3 NOBCEIHEBHOW KHU3HU. MaTeMaTudeckoe
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OXHJIaHWEe OWHApHOM clydyailHOM BeMWYMHBL MartemMaTudeckoe OXHUJAaHUE CYMMBI
CIIy4alHbIX BEIWYMH. MareMaTHuecKOoe OXHUIAHUE U JUCIIEPCUSA I'€OMETPUYECKOrO U
OMHOMMAIILHOTO paclpeeIeHH.

3akoH OONBIIUX YHCENl U €ro posib B HayKe, Mpupojae U oduiecTBe. BoIOOpOUHBIit
METOJI UCCIIEJOBAHUM.

IIpumepsl  HEmpepbIBHBIX — Ciay4auHbIX BenuuuH. [loHATHE 0 1II0THOCTH
pacrpeneneHus. 3aaauM, NMPUBOJAIINE K HOPMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM pPacCIIpeeIICHUH.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjaacce oOydaromuiicss TMOJYYHUT —CIEIYIOIIHE
PEIMETHBIE PE3YIbTATHI:
- YUTATh U CTPOUTH TAOIHIILI U THATPAMMBI,
- ONIEpUPOBATH MOHATUSIMU: CpesiHee apudMeTnIecKoe, MeIuana, HauboJbIee,
HaWMEHbIIIEe 3HAYCHUE, pa3MaxX MacCHUBa YUCIOBBIX JAHHbIX;
- ONEPUPOBATH MOHATUSMHM: CIIYJalHBIH DKCIEPUMEHT (OIBIT) M CIydailHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (RJIIEMEHTAPHBIM KMCXOJ) CIy4ailHOTO OIbITa, HaXOJUTh
BEPOATHOCTU B OMNBITAX C PABHOBO3MOXKHBIMHU CIYYalHBIMU COOBITUSMH, HAXOIUTh U
CpPaBHUBATH BEPOSITHOCTU COOBITUN B U3YyUEHHBIX CIy4YalHBIX SKCIIEPUMEHTAX;
- HaxoIUThb W (OPMYIHPOBATH COOBITHA: TepecedyeHue U OObEeIUHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJOKHOE  JAHHOMY  COOBITHIO,  TIOJIb30BaThCS
auarpaMMmamu Jitiepa u GOpMyIIon CI0KEHUS BEPOSTHOCTEH MpHU PEIIeHUH 3a/1a4;
- ONIEPUPOBATH TOHITUSIMH: YCIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHSI, HAXOIUTh
BEPOSITHOCTU C TOMOINBIO MpaBHJIa YMHOXKEHHs, C MOMOILIBI AEpeBa CIy4alHOTO
OTIBITA; - MPUMEHATh KOMOMHATOPHOE MPABUII0 YMHOKCHHSI TIPU PEIICHUH 3a/1a4;
- ONEpUPOBAThH MOHATHUSIMU: UCTIBITAHHE, HE3AaBUCUMBIE UCIIBITAHUSA, CEPUsl UCIIBITAHUH,
ycrex U HeyJada, HaXOJUTh BEPOATHOCTU COOBITHI B CEPUU HE3aBUCUMBIX HUCIIBITAHUN
710 TIEPBOTO ycIieXa, HAaXOAUTh BEPOATHOCTU COOBITHI B CEpUH UCTIBITAHUHN bepHyu;
- ONEpUpOBaTh NOHATUAMM: CllyyallHas BEJIMYMHA, PACIPEIEICHUE BEPOSITHOCTEH,
auarpamma pacrpeeieHusl.

K konmy oOyuenus B 11 Kkjiaacce oOydyaromuiicss MOJYYHT —CIEAyIOUIME
MIpEAMETHBIE PE3YJIbTATHI:
- CPABHHUBATh BEPOSTHOCTU 3HAYCHUN CIIy4YalHOM BEJIMYHMHBI IO PACTIPEAECICHUIO UITN
C IOMOIIIBIO JUArpamMm;
- ONEpPUPOBATH MOHSITHEM MATEMATHUYECKOTIO OXXHAAHUS, MPUBOAUTH IMPUMEPHI, KakK
MPUMEHSIETCS. MaTeMaTHYeCKOE  OXKUJIAHWE  CIIy4ailHOM  BEJIMYMHBI  HAXOJUTh
MAaTEMaTHYECKOE OKUJIAHUE 110 JTAHHOMY PacCIpeIeIICHUIO;
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-UMETh TPEACTABICHUE O 3aKOHE OOJBIIMX 4YHUCET; HUMETh NPEACTaBICHUE O
HOPMAJIbHOM PACTIPEEICHUH.
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