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Pabouast mporpamma 1o yueOHOMy mipeaMery «MaremMaThKa» (0a30BbIi YPOBEHB)
(nmpegmMeTHasi obnacTh «MaTemaTHKa M HH(OpPMaTHKa») BK/IHOUAeT TMOSCHUTE/bHYIO
3aIMCKy, cofiep>kaHre oOyueHHs1, TylaHUpyeMble pe3y/IbTaThl OCBOEHHS TIPOTPaMMBbI T10
MaTeMaTHKe, TeMaTUUYeCKoe IJIaHUPOBaHUeE.

[MTosicHuTebHas 3arycKa OTpa)kaeT OOIlMe Lie/M U 3a/lau W3ydeHUst MaTeMaTUKH,
XapaKTePUCTUKY TICUXOJIOTUUECKUX TIPeATIOCHUIOK K €€ H3y4eHUI0 OO0yuaroluMHUCS,
MeCTO B CTPYKType y4eOHOro TlaHa, a TakXXe TMOAXOAbl K OTOOpY cozep kKaHMUs,
K OTpe/ie/IeHUI0 MIaHUPYEeMbIX Pe3y/IbTaTOB.

Copmepkanve 00yueHHsi pacCKpbiBaeT CoZiep)KaTenbHble JIMHUW, KOTOpbIe
Tipe/jlaratoTcs AJisg 00s3aTesTbHOTO M3y4YeHHWs] B Ka)K[OM KJjlacce Ha ypOBHE CpefHero
o6111ero oopa3oBaHusl.

[TnaHvpyemble pe3y/bTaTbl OCBOEHHUSI MPOrpaMMbl MO MaTeMaTHKe BK/IHYaroT
JMUYHOCTHBIE, MeTarpeJMeTHble pe3y/bTaThl 3a BeCh Tepuof oOyueHHsI Ha YPOBHe
cpefHero o0Iero oOpa3oBaHus, a TakKXKe IPeJMeTHbIe JOCTKEHHUS 00yuaroIerocs
3a KaXK/IbIi ToJ] 00yueHHst

IIOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma 10 MaTemMaTHMKe Ha YypOBHe cpefHero o0iiero o06pa3oBaHUs
pa3paboTtana Ha ocHoBe ®I'OC COO c y4éTOoM COBpeMEHHBIX MHPOBBIX TPeOOBaHMM,
TIpeIBABIASEMBIX K MaTeMaTHueCKoMy o0OOpa3oBaHHMIO, W TPaJUIIANA POCCHIMCKOTO
oOpa3oBaHus. Peanu3aijusi mporpamMmbl TI0 MaTeMaTWKe oOecrieurBaeT OBJafieHUe
K/IFOUeBbIMA ~ KOMITETEHLIUSIMM, COCTaB/SIFOLMMUA ~ OCHOBY  JiJiS  CaMOPa3BUTUS
Y HemnpepbiBHOTO 00pa3oBaHUsl, 1€JIOCTHOCTh OOIIeKYy/JIbTypHOTO, JIMYHOCTHOTO W
M03HABaTe/IbHOTO Pa3BUTHS IMUHOCTH 00YyUaroIUXCsl.

B nporpaMmMe 1o MareMaTuvke yuTeHbI H7ieM U To/iokeHUs1 KoHILeMmuyu pa3BUTHS
MaTeMaTuueckoro obpa3oBanusi B Poccuiickoii @efepaiuu. B cooTBeTCTBUM C
Ha3BaHWEM KOHI[ETIMHM, MaTeMaThueckoe oOpa3oBaHWe [O/DKHO, B YaCTHOCTH,
MPe/OCTaB/IATh  KaKJOMy 00ydJarolieMycsi BO3MOXXHOCTb JOCTHXKEHHWS]  YPOBHSI
MaTeMaTUUeCKUX 3HaHWM, HeoOXoJuMOro AJisi [JajbHeUIlel YCITelTHOW >KU3HU B
obijectBe. VIMeHHO Ha pellieHUWe 3TOM 3a/laud HallejieHa ITporpaMma I0 MaTeMaTHKe
6a30BOTO ypOBHSI.

B snoxy uudpoBoi TpaHchopManmu Bcex cdep ueoBeYeCcKOW AesiTeTbHOCTH
HEBO3MOJKHO CTaTh 0Opa30BaHHLIM COBPEMEHHBIM UejloOBeKOM 0e3  0a3oBoi
MaTeMaTH4YeCcKOl TOATOTOBKU. Y>Ke B IIIKOJie MaTeMaTHhKa CIY)KUT OIOpPHbIM
TIpeIMeTOM [I/Isl U3yUeHUsI CMeXKHBIX JUCLMIVIMH, @ B ’KU3HU TI0C/e IIKOJIbl peanbHOMN
He0OXO0MMOCTBI0 CTAaHOBUTCS HeTlpephiBHOE 00pa3oBaHUe, UTO TpeOyeT MOTHOLeHHOM
6a3oBoii 0011]e00pa3oBaTe/IbHOM TIOATOTOBKH, B TOM UHMC/IE U MAaTeMaTHYeCKol. DTO
00yC/IOB/IeHO TeM, UTO B Hallld JHU pacTéT YHCJIO CTelUaJbHOCTeN, CBsA3aHHBIX
C HeToCpe/ICTBeHHLIM TIPUMeHeHeM MaTeMaTHKU: U B cdepe 3KOHOMUKH, U B O13Hece,
M B TEXHOJIOTMUYEeCKUX 00/acTsX, U Jake B TyMaHUTapHbIX cepax. Takum obpasom,
KpPyr OO0ydYaroImxcsi, [/ii KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUMMBIM IPeAMETOM,
CYI11[eCTBEHHO PaCIIUpPsSIeTCH.



[IpakTryeckasi T0JIe3HOCTh MaTeMaTUKU OOyC/iOB/ieHa TeM, uTO eé TpeJMeTOM
SAB/SIFOTCS (DyHJ@aMeHTa/IbHble CTPYKTYPhI Halllero Mypa: NMpOCTPaHCTBeHHbIe (POPMbI U
KO/IMYeCTBEHHbIe OTHOLIEHUS OT MPOCTEMIINX, YCBaMBaeMbIX B HeNOCpPeJCTBEHHOM
OTbITe, [0 [JOCTaTOYHO CJIOKHBIX, HeOOXOAWMBIX [IIi Pa3BUTHS HAyUHBIX U
TeXHOJIOTUYECKUX ujed. be3 KOHKDeTHbIX MaTeMaTM4YeCKUX 3HaHWW 3aTPY/HEHO
MOHMMaHWe TPUHLIUIOB YCTPOWCTBA U WCIO/b30BaHUS COBPEMEHHOM TEeXHUKH,
BOCTIPDUSITHE W HWHTEpIIpeTaliisi pa3HOooOpa3sHOH  COIMalbHOM, SKOHOMUYECKOMH,
MOIMTUYECKOM  WH(OpMaluu, Mano3(p¢deKTUBHa MOBCeAHEBHAs  MpaKTAuYecKast
JesaTelbHOCTh.  KaX[oMy uesloBeKY B CBOeM JKA3HU TIPUXOJUTCS  BBITIOTHSTD
JOCTaTOYHO CJIO)KHBbIE PacyéTbl U COCTAB/SITh HEC/IOKHbIE aJTrOPUTMbI, HaXO[AWUTb
Hy>KHble (opMy/sbl U TIDUMEHSITb UX, B/aJleTb NPAKTUUeCKUMH MpUEMaMU
reoMeTpU4eCcKUX U3MepeHHUr U TIOCTPOeHUM, YUTaTh WH(OPMAaLUI0, MNpe/ICTaBIeHHYIO
B BuAy Tabnaul], auarpaMm U rpaduKoB, XKUTb B YCJIOBUSIX HeOTpeAeNéHHOCTH U
TIOHUMATh BEPOSITHOCTHBIN XapaKTep CyYalHbIX COOBITHH.

OpHOBpeMEeHHO C paciivpeHveM cdep NMprMeHeHHss MaTeMaTUKHA B COBPEMEHHOM
obmiectBe Bcé Oosiee BaKHBIM CTAHOBUTCSI MaTeMaTHUeCKUM CTW/Ib MBILLIIEHUS,
TIPOSIBJISIFOILMMCS B OMpeJe/IéHHbIX YMCTBEHHBIX HaBblKax. B rmporecce usyueHus
MaTeMaTUKU B apCeHaq MPUEMOB U METO/IOB MBIIIJIEHUSI YeslOBeKa eCTeCTBEHHBIM
00pa3oM BKJIHOYAOTCS UHAYKLUS U AeyKiusi, 060011jeHre ¥ KOHKpeTH3alysi, aHaIu3 1
CUHTe3, KiaccuduKalys U CucTemMaTu3aius, abcrparupoBanue U aHanorus. OObeKTbhl
MaTeMaTUYeCKUX YMO3aK/JHUeHUlM, TMpaBuja WX KOHCTPYUPOBAHUSI pACKpPbIBAOT
MeXaHU3M  JIOTUYeCKHUX  TIOCTPOeHWl,  CIocoOCTBYIOT  BbIpabOTKe — yMeHMsI
¢dbopMynvpoBaTh, 0OOCHOBBIBaTh W [I0Ka3blBaThb CY)XK/EHHWs, TeM CaMbiM pa3BUBAIOT
JIoThYecKoe MbllieHre. MareMaTvike TMPUHAZJIEXUT BeAylasi poJjib B (h)OPMUPOBAHUU
a/ITOPUTMUAUYECKON KOMITIOHEHTbl MBIIUIEHUSI YW BOCIUTAHUU YMEHUM [1eiCTBOBAaThb
0 3aZIlaHHBIM a/IFOPUTMaM, COBEPLLEHCTBOBATh W3BECTHbIE U KOHCTPYUPOBATh HOBHIE.
B Tmiporjecce pereHust 3ajjad — OCHOBHOM YyueOHOW [eATellbHOCTH Ha ypOKax
MaTeMaTUKU — Pa3BUBAKOTCS TBOpUECKasi U NMPUKJIa/IHasi CTOPOHBI MBIIIIEHUSI.

OOyueHre MaTeMaTHKe /1aéT BO3MOXXHOCTh pa3BUBaTh Y O0OyUYarOIIUXCs TOUHYIO,
palloHa/NbHYI0 U WH(GOPMaTUBHYIO peub, yMeHHe OTOupaTh Haubosiee MOAXOASILHE
SI3bIKOBbIe, CHMBOJIMUECKHe, Tpaduueckue Cpe/CcTBa [/ BbIDAKEHUS CYXXIEHUH U
HarsiJHOTO WX TMpeACTaB/IeHus.

HeoOxoauMbIM KOMIIOHEHTOM 001ileli Ky/JbTypbl B COBPEMEHHOM TOJKOBaHUU
AB/isleTCS  0o0Ilee  3HAKOMCTBO C  MeTOJaMH TIO3HaHUS  IeMCTBUTETHHOCTH,
rpe/iCTaB/ieHle O TMpeaMeTe W MeTO[e MaTeMaTWK{, ero OT/JWuYds OT MeTO/I0B
eCTeCTBEeHHBIX U TYMaHHUTapHBIX HayK, 00 0COOEHHOCTSIX MPUMeHeHUs] MaTeMaTHUKH ISt
pellleHWs HAyUHbIX W TPUKIAAHBIX 3afady. TakuMm oOpa3oM, MaTeMaTHyeckoe
oOpa3oBaHie BHOCUT CBO BK/aZi B (hopMupoBaHUe 00I1ieil KyIbTyphl UesioBeKa.

V3yyeHre MaTeMaTHKH CIIOCOOCTBYeT 3CTETUUECKOMY BOCITUTAHHMIO YeJIOBEKa,
TMOHMMAaHUI0 KPAacoTbl W U3SIeCTBAa MaTeMaTUYeCKUX pacCyKJeHUW, BOCIPUSITHUIO
reoMeTpu4eckux (popM, yCBOEHUIO Hjje CHMMETPUH.



[TpuopuTeTHBIMU Tie/isiMHA 00ydyeHuss MateMatyke B 10—-11 Kmaccax Ha 0a3oBoM
YPOBHE SIBJISIFOTCS:

(opMHpOBaHUEe L|eHTPa/JbHbIX MaTeMaTHUUeCKUX T[OHSATHUH (YMC/I0, BeJIMYMHa,
reoMeTpuueckasi (urypa, repemMeHHasi, BepOSITHOCTb, (GYHKIHs), 00ecreurBaroix
TIPeeMCTBEHHOCTh U MepCIIeKTUBHOCTh MaTeMaTHUeCcKOro obpa3oBaHus 00yUarouxcs;

no/iBejileHre OOydarolUXCs Ha [JOCTYIHOM JJid HUX YpOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTeMaTHMKU U OKDPY’Karolllero Mupa, rIoHMMaHue MaTeMaTUKU KaK 4aCTu
o0111eil Ky/IbTYPhl Ue/I0BeUeCTBa;

pa3BUTHE WHTe/UIEKTyalbHbIX W TBOPYECKUX CIMOCOOHOCTEM 00yJarommmxcs,
M03HaBaTe/bHOM aKTUBHOCTH, UCC/Ae[0BaTeTbCKUX YMEHWW, KPUTUYHOCTU MBIIIIEHUS,
VHTepeca K U3yUYeHHI0 MaTeMaTUKU;

(¢bopmupoBaHre (PYHKIMOHA/JIbHOM MaTeMaTH4YeCcKOW T'DaMOTHOCTH: YMeHUs
pacrio3HaBaTb MaTeMaTUueCKUe acrieKTbl B peajbHbIX JKU3HEHHbIX CUTYyaLUsX
W TIpU U3y4YeHWH [JpPYyrux yuyeOHbIX TMpeAMeTOB, TIPOsIB/IEHUSI 3aBUCUMOCTeN U
3aKOHOMepHOCTel, (opMy/ivMpoBaTh KX Ha $3blKe MaTeMaTHKM W CO3/aBaTh
MaTteMaTHUeCKhue MOJIeJid, TPUMEHSITb OCBOEHHBbIM MaTeMaTH4YeCKWM  arrapar
[/l pelleHusi NMPAaKTUKO-OPUeHTHPOBAaHHBIX 3a/ad, UHTePNpPeTUpOBaTb W OLIEHUBAThb
T0/Ty4YeHHbIe pe3yJbTaThl.

OCHOBHBIMU JIMHUSIMU COZep)kaHusg MaTeMaTuku B 10-11 ksaccax SB/ISHOTCS:
«Yucna v BeIUKCTEeHUs», «Anrebpa» («Anrebpanueckrie BhIpaKeHUsS», «YPpaBHEHUS U
HEpaBEeHCTBa»), «Hauana MaTeMaThU4eCKoro aHa/In3a», «I"'eomeTpus»
(«'eomeTprueckre PUTypbl U UX CBOUCTBa», «/I3MepeHre reOMeTpUUYeCKUX BeTUUUH» ),
«BeposTHOCTh U CTaTUCTHKa». laHHbIe JIMHUM pa3BUBAIOTCS Tlapasuie/ibHO, Kark[as
B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OZJHAKO He He3aBUCHMO OJHa OT JPYIroM, a B
TECHOM KOHTaKTe U B3auMO/IeHCTBHUH. Kpome »3Toro, mx oOBeAWHSIeT JiorHUecKas
COCTaB/IAIOIIAs, TPAaJWLIMOHHO TIPDUCYIas MaTeMaThKe W TIPOHM3bIBAIoLlas BCe
MaTreMaTHUYeCcKhe KypCbl U cofeprkareyibHble JuHUU. ChopmymupoBanHoe B PI'OC
COO TpeboBaHue «BIaZieHMe MeTOAMH ZioKa3aTe/IbCTB, aJITOPUTMaMH pellieHus 3a/ay,
ymeHue (GOpMyIUMpOBaTh OfpefiejieHrs, aKCUOMbl W TeOpeMbl, TPUMEHSITh WUX,
TPOBO/IUTH Ji0KAa3aTe/IbHbleé PAaCCYKJEeHUsSI B XO/le pelleHus 3aJau» OTHOCUTCS KO BCeM
yueOHBIM KypcaM, a (OpMHUpOBaHHe JIOTMUeCKUX YMEHWM pacripefiesisieTcsl 10 BCeM
rogam oOydJeHHsI Ha YpPOBHe Cpe/iHero o01ijero oopa3oBaHMs.

B cootBerctBUM ¢ @I'OC COO maTemaTHKa SIBJISIeTCSI 00s13aTe/TIbHBIM TIPEIMETOM
Ha ZaHHOM ypoBHe obpa3oBaHus. IIporpamMmoii Mo MareMaTHKe TIpeJyCMaTpHUBAeTCs
n3yueHue yueOHOro rpeiMera «MaTemMaTHKa» B paMKaX TPEX yueOHBIX KYPCOB:
«Anrebpa ¥ Hayaja MareMaTHUeCKOro aHanu3a», «['eomeTpusi», «BeposTHOCTb u
CTaTUCTHKa». POPMUPOBAHUE JIOTUUECKUX YMEHUW OCYIECTBJISIETCS Ha TMPOTSHKEeHUU
BCeX JjieT 00yueHHsI Ha ypOBHe cpejiHero o0Iero oOpa3oBaHHs, a 3JIEMEHTbHI JIOTUKU
BKJIIOUAIOTCS B CO/IepPyKaHre BCeX Ha3BaHHBIX BbIllle YueOHBIX KyPCOB.

OO0111ee uKC/I0 YacoB, peKOMEeH/I0BaHHBIX /ISl U3yueHUs1 MaTeMaTUKy — 340 4acoB:
B 10 knacce — 170 uvacoB (5 yacoB B Hegento), B 11 knacce — 170 uvacoB (5 yacoB
B HeZlent0).



INTAHVUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI
I1I0 MATEMATUKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUSA

M3yyeHre MaTeMaTHMK{ Ha YpOBHE OCHOBHOTO 0011jero obpa3oBaHUsi HalpaB/ieHO
Ha [IOCTIKeHWe OOyvarol[UMUCS JTMYHOCTHBIX, MeTalpeJMeTHBIX W TpPeJMeTHBIX
obpa3oBaTesibHbIX Pe3y/IbTaTOB OCBOEHUS yueOHOro rpe/mMeTa.

JINHHOCTHBIE PE3YJ/IBTATDI

B pe3ysbTaTe M3ydeHUs] MaTeMaTHKK Ha ypOBHe cpefHero o06iero oOpa3oBaHus
y obyuatorierocst 0yyT copMupoBaHbl CeIyrOIIe TUUYHOCTHBIE Pe3y/IbTaThl:

1) rpaXkAaHCKOr0 BOCIMTAHUSA:

cchOpMUPOBAHHOCTh TPAKJAAHCKON TO3UIMKU 0Oyuaroierocss Kak akKTUBHOTO M
OTBETCTBEHHOTO YjieHa POCCUMCKOTrO O0OIl[eCcTBa, MpeZCTaB/ieHHe O MaTeMaTH4eCKUX
OCHOBax ()yHKLIMOHUPOBAHUS Pa3/IMUHbIX CTPYKTYP, SIBJIEHUM, NPOLIeIyp IPaXkKaHCKOTO
ob1recTBa (BbIOOPKI, OMTPOCHI M APYToOe), YMEHHe B3arMMO/IeliCTBOBATh C COLIMA/TbHBIMHU
VHCTUTYTaMH B COOTBETCTBUM C UX (PYHKLIUSIMUA U Ha3HAUEHUEM;

2) NaTpUOTHUUYECKOr0 BOCIMTAHMS:

chOpMHUPOBAaHHOCTb POCCUMCKON TpaXkKJAAaHCKOW MAEHTUUYHOCTH,  yBa)KeHUS
K MPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHMKH, LIeHHOCTHOEe OTHOILIeHHe
K JOCTH)KEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUWCKOM MaTeMaTHUYeCKOMW IIKOJIbI,
WCIO/Ib30BaHWe 3TUX [OCTWKeHWM B [IPYrUX HayKaX, TexXHOJorTusX, cdepax
9KOHOMHUKW;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUA:

OCO3HaHWe [IyXOBHbIX 1IeHHOCTeli pPOCCHUICKOr0 HapoAa, CHOpMUPOBAHHOCTb
HPAaBCTBEHHOI'O CO3HdHHS, 3THUYECKOI'o II0BeAeHHs, CBA3dHHOIO C IIPpdAKTUYECKHUM
TIpUMeHeHreM [OCTIDKeHU HayKu U JesiTe/IbHOCTbIO YUEHOTO, OCO3HaHHe JIMYHOTO
BKJIa/la B TIOCTPOEHUEe YCTOMUUBOro OyayIiiero;

4) 3cTeTUYeCKOro BOCIUTAHMS:

5CTEeTUYECKOe OTHOIIeHWe K MHUpPY, BK/IKOYasi 3CTETUKY MaTeMaTu4yeCKHUX
3aKOHOMEpPHOCTeM, OOBEKTOB, 3a/lau, peIIeHWH, PpacCyXAeHWM, BOCTIPUUMUYHUBOCTD
K MaTeMaThYeCKHUM acreKTaM pa3/IM4HbIX BUIOB UCKYCCTBa;

5) ¢pu3nuecKoro BOCNUTAHMSA:

c(hOpPMUPOBAaHHOCTb YMeHUsI MPHUMEHSITh MaTeMaThueCKue 3HaHUs B WHTepecax
3m0poBoro M 0Oe3ormacHoro oOpa3a JKW3HM, OTBETCTBEHHOE OTHOIIIEHHEe K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHMe, COAJAHCHUPOBAHHBLIM PpEXUM 3aHSITHM M OTABIXa,
peryJ/sipHas (u3rueckasi akTUBHOCTB), (hr3MUeCcKoe COBepIIIeHCTBOBaHWE MPU 3aHSITHSX
CTIOPTUBHO-03/]0POBUTE/ILHOM JlesiTeTbHOCThIO;

6) TpyJ0BOr0 BOCIIUTAHUSA:
TOTOBHOCTb K TPY/y, OCO3HaHHe 1IeHHOCTU TPY/I0/MI00Us], MHTepeC K pa3InyHbIM
chepam mpodeccroHambHON [IesSTebHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U eé



TIPWIOXKEeHUSIMH, YMeHHe COBepIillaTh OCO3HaHHBIM BbIOOp Oyayieidi mpodeccuu
W peasn30BbiBaTb COOCTBEHHbIe >KW3HEHHbIE TUIaHbl, T'OTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTHUeCKOMYy 0Opa30BaHHIO0 U caMo0bpa30BaHUIO Ha MPOTSIKEHUU BCEM JKU3HH,
TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B pellleHUM MPAKTUUYeCKUX 3aJjay MaTeMaTUueCKOu
HaTpaB/IeHHOCTH;

7) 3K0JIOTUYECKOr0 BOCITUTAHUSA:

c(OpMHUPOBAHHOCTb IKOJIOTUUECKON KY/IbTYDPbl, TOHUMaHWe BUSHUS COL[AaTbHO-
9KOHOMMUECKUX TPOI[eCCOB Ha COCTOSITHME TIPUPOJHOW U COLMA/IbHOW Cpejibl,
OCO3HaHWe TI/100a/IbHOTO XapakTepa »JKOJOTMUecKUx TMpobseM, OpueHTalus Ha
NpYMeHeHre MaTeMaTUueCKHWX 3HaHWM [/ pellieHUWs 3aZiau B 00/1aCcTV OKpYy»Karoliei
cpeibl, TIJITAHUPOBAaHWE TIOCTYNKOB M OLEHKU WX BO3MOXXHBIX TOCAeACTBUN [I/Isi
OKpY>Karoll|er Cpefbl;

8) HeHHOCTH HAYUYHOr'0 NO3HAHMSA:

c(pOpMUPOBAHHOCTb MHUPOBO33pP€EHHS, COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U 0OII|eCTBeHHOMN MPaKTUKH, TIOHUMaHUe MaTeMaTUueCKOW HayKU Kak
cdepbl UeioBeYeCKOM JiesiTeTbHOCTU, ITAlOB €€ pa3BUTHUSL U 3HAUMMOCTH [i/Isl Pa3BUTUSI
I[MBWIK3AllUM, OBJafieHUe sI3bIKOM MaTeMaTHKM UM MaTeMaTUueCcKod KYJbTypou
KaK CpeJICTBOM TIO3HaHWS MHpa, TOTOBHOCTb  OCYIIECTB/SITb  TPOEKTHYIO
Y MCC/Ie/I0BaTeIbCKYIO0 [1eATe/TbHOCTh UHAUBUAYATbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

B pe3ynbrare OCBOEHMs TMPOTPaMMbl 0 MaTeMaTHKe Ha ypPOBHE OCHOBHOTO
obrjero obOpa3zoBaHusi y oOyuatorierocsi OyayT chopMuUpOBaHbl MeTarpeMeTHbIe
pe3y/bTaThl, XapaKTePHU3YIOIL[HUeCs OBJIaZIeHHEM YHHBEpPCA/JbHbIMU T03HABaTe/IbHBIMU
JNeNCTBUSMH, YHUBEPCATbHBIMA KOMMYHUKAaTUBHBIMU IeUCTBUSAMU U YHHUBEPCA/IbHBIMU
PEryJIATUBHBIMH [IeHCTBUSIMHU.

ITo3HaBaTe/IbHbIe YHUBEPCA/IbHbIE YYe0HbIe [JelCTBUS
Ba3oBble jioruyecKue AefiCTBUA:

BBIIBJIATb U XapakTepy30BaTh CyLeCTBeHHble T[IPU3HAKM MaTeMaThUYeCKUX
00BEKTOB, TOHSTUM, OTHOIIEHWN MeX[y TMOHSATUSIMH, (OpPMYIMpOBaTh OIpeeneHUs
MOHATHM, yCTaHaB/IMBaTb CYLeCTBEHHbIM MPH3HAK KjlacCU(pUKalMy, OCHOBAaHUS
A1t 000011IeHNsI U CpaBHEeHUsl, KpUTePUU TTPOBOIMMOT0 aHa/In3a;

BOCIPUHMMATh, (OpPMYJ/IMPOBATh U MPeo0pa30BbIBATh CYXK/|€HUS: yTBepAUTe/IbHbIe
Y OTpULiaTe/IbHbIe, eAMHUYHbIE, YACTHBIE U 00II[1e, YCI0BHEIE;

BBISIBJIATb MaTeMaTUueCKHe 3aKOHOMEPHOCTH, B3auMOCBSI3M M TNPOTHUBOPEUHs
B (akrax, [aHHBIX, HAOMIOJEHUAX U YTBEP)KIAEHUsX, TIpeJjiaraTb KpUTEpUU
J/151 BBISIBJIEHUS] 3aKOHOMEPHOCTel ¥ MPOTUBOPEYMH;

Jlenatb BBIBOJBI C HCIIOJb30BAaHWEM 3aKOHOB JIOTMKW, [JE€AYKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IFOUeHNH, YMO3aK/IFOUeHUH 110 aHa/IoT1y;



TIPOBO/IUTh CAMOCTOSITEJIBHO [JOKa3aTelbCTBA MaTeMaTUYeCKUX yTBepXKeHU
(MpsiMble ¥ OT TIPOTHUBHOTO), BLICTpAaWBaThb apryMeHTallli0, MPUBOAWUTL ITPUMEPhI U
KOHTPIIPUMepPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>K/I€HUS U BBIBOJBI;

BbIOMpATh Crocob pellieHUs] yueOHOM 3ajjlauM (CpaBHMBATh HECKOJILKO BapUaHTOB
pellieHusi, BbIOMpaTh Hanbosiee MOAXOASIINN C YUETOM CaMOCTOSITETbHO BbIZIe/IEHHBIX
KpUTEPHEB).

Ba3oBbIe HCC/1e/J0BaTe/IbCKHE AeHCTBUS:
WCTIOMb30BaTh  BOIPOCHI KaK HWCC/IeA0BaTe/IbCKANA HWHCTPYMEHT — [TO3HaHWS,
dbopMy/IpoBaTh BOMPOCH], (PUKCUPYIOIIFEe TIPOTUBOpeUHe, pob/ieMy, yCTaHaB/IUBATh
MCKOMOe U JIaHHOe, (OpMHUPOBaTh FMIOTE3Y, apr'yMEeHTUPOBATh CBOIO MO3UIIHIO,
MHeHHe; IIPOBOJIUTh CaMOCTOSITe/TbHO CTIJITAHUPOBAHHBIN 9KCTIEPUMEHT,
HCC/ieIoBaHUe
M0 yCTAaHOBJ/IEHUIO OCOOEHHOCTe MaTeMaTHyecKoro oOBeKTa, SIBJeHus, Tporiecca,
BBISIB/IEHUIO 3aBUCUMOCTEN MeXXy 00BeKTaMU, SIBJIEHUSIMH, TTPOLIeCCAMU;
CaMoCTOSITe/TbHO  (hOpPMyMpPOBaTh 0000IeHHsT W BBIBOABI T10 pe3y/bTaTaM
TIPOBE/IEHHOT0 HaOJIFOZIeHHs, UCC/Ie/OBaHMs, OL€EHUBATh ZI0OCTOBEPHOCTH IO/TyUeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000IIIeHHIA;
MIPOTHO3UPOBaTh BO3MOJKHOE pa3BUTHe TMpollecca, a TaKKe BbIJBUraTh
TIPe/ITI0JIO’KEHHS O er0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c uHdopmanmeii:

BLISIB/ISATH Je(ULIMTHI MH(OPMALIHY, JaHHbIX, HEOOXOAUMBIX /151 OTBETa Ha BOIIPOC
U [l pellieHust 3a/lauy;

BbIOMpaTh MH(OPMALIMIO U3 KCTOUHHMKOB PA3/IMUHBIX TUIIOB, aHAIM3HPOBATh,
CUCTeMaTU3UPOBaTh W MHTEPIpeTHpPOoBaTh MHGOPMALUIO pa3/UuUHbIX BUOB U (oOpM
Tipe/|CTaB/IeHUS];

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, TIPeACTAB/IATb €& B Ppa3MuyHbIX (opmax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHWBaTh HAZIE>KHOCTh MH(OPMAIUKM 110 CaMOCTOSITeNIbHO C(HOPMYIUPOBAaHHBIM
KpUTepusiM, chOpMYy/TMPOBAaHHBIM CAMOCTOSITE/THHO.

KoMMyHHKaTUBHbIe YHHBepCa/IbHbIe yueOHbIe JeiCTBHSI:

BOCIIPUHUMAaTh U (OPMYJIHMPOBaTh CYX/AEHUS B COOTBETCTBUU C YC/IOBUSMU
U 1[eJIIMU 0011[eHus, SICHO, TOUYHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3PeHUSI B YCTHBIX U
MMCbMEHHBbIX TeKCTaX, JaBaTh MOSICHEHUs M0 X0y pelleHus 3ajilaud, KOMMEeHTUPOBaTh
TOJIyYeHHbIW pe3y/bTarT;

B XoZie 0OCyX[eHusi 3aZlaBaTb BOMPOCHI TI0 CYL[ECTBY 0OCY>K/aeMOWl TeMbl,
1po0JieMbl, pelllaeMOM 3a/lauM, BbICKa3biBaTh W/IeW, HalleJleHHbie Ha TIOUCK pelleHus],
COTMOCTaBJISAIT CBOM CYXKJEHUSI C CY)XXJEHUSMU [PyTUX Y4YaCTHUKOB Juasora,
oOHapy>XMBaTh pa3/iMure U CXOJICTBO TMO3UI[1H, B KOPDPEKTHOU Gopme (opmMyIupoBaTh
pa3HOrJIacusi, CBOM BO3pakKeHUS;

Mpe/CTaB/IATh pe3yJ/bTaTbl pelleHrs 3aZiaud, SKCIepuMeHTa, WCC/Ie[0BaHus,
TpOeKTa, CaMOCTOsATeNbHO BbIOMpATh (OpMaT BBICTYIUIEHUSI C YuéTOM 3ajau
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npe3eHTalu1 ¥ 0COOEHHOCTeN ay/JUTOpUH.
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Pery/iiTUBHbIE YHUBepCa/IbHbIE yuyeOHbIe [[eMCTBUS
Camoopranusanus:

COCTaBJIATh TUIAH, aJTOPUTM pellleHus 3a/laud, BBIOMpaTh CIIOCO0 pelleHus C
yUéTOM HMMEIOIIUXCS PecypcoB W COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHpPOBAaThb U
KOPPEKTUPOBATh BapUAHTHI PeLLeHUH C y4ETOM HOBOM MH(OPMALUH.

CaMOKOHTPO/Ib, SMOIMOHA/IbHBIA HHTE/JIeKT:

B/IaJleTb HaBbIKaMM T03HaBaTeNbHOM ped/eKCMM KaK OCO3HAaHUSI COBepIllaeMbIX
JeNCTBUM W MBICIMTE/BHBIX TIPOIIECCOB, WX Pe3y/lbTaToOB, BafleTb CrocobaMu
CaMOITPOBEPKM, CAaMOKOHTPOJISI TIpoliecca W pe3y/ibTaTa pellieHus] MaTeMaTHuecKou
3a/laum;

rpeJBU/ieTb TPYAHOCTH, KOTOPble MOTYT BO3HHUKHYTh TpPU peIlleHWd 3ajlaud,
BHOCUTb KODPEKTUBBI B [JleSiTE/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/NBCTB, AAHHBIX,
Hali/IeHHBIX OIIMOOK, BLISIBJIEHHBIX TPY/IHOCTEM;

OlLIeHWBAaTh COOTBETCTBHE pe3y/bTaTa LIeJIM U YCJIOBHUSIM, OOBSACHSATH MPUUHHEI
JNOCTYDKEHUSI WIM HeJOCTYDKeHUsS Ppe3y/IbTaTOB JesSTe/IbHOCTH, HaXOJWTh OIIMHOKY,
JIaBaTh OI[eHKY TTPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATe/IbHOCTb:

MOHMMAaTh M WUCIIO/b30BaTh MPEUMYIeCTBAa KOMaHAHOM W WHWBUAYAJbHOU
paboThI TIpU pellleHWH yueOHBIX 3a/au, MPUHUMATh 11e/Ib COBMECTHOM [1esTe/IbHOCTH,
IJIAHUPOBAaTh OpPraHM3aIjii0 COBMECTHOM paboThl, pacrpeensTb BuAbBI paboT,
JIOTOBApMBaThCsA, OOCYXKIaTh TIpOlleCC W pe3yabTaT paboThl, 006001aTh MHEHUS
HEeCKOJIbKUX JTF0/Iel;

y4acTBOBaTh B TPYIIOBBIX ¢opMax paboTel (06Cy>kaeHHs, 0OMeH MHEeHWH,
«MO3TOBbIe IIITYPMbI» W WHbBIE), BBIMOIHITh CBOIO YacTb pabOThl U KOODJUHHUDPOBATh
CBOU [IEUCTBUS C APYTMMM UjJieHaMU KOMaH/Ibl, OlleHMBaTh KaueCcTBO CBOEro BK/ajia B
00111 TIPOAYKT 110 KPUTEPHsM, C(HOPMY/THPOBAHHBIM YUaCTHUKAMH B3aMMO/IeHCTBYSI.

IIPEAMETHBIE PE3YJ/IbTATDI

[TpemMeTHBIE pe3ynbTaTbl OCBOEHWs TPOrpPaMMbI TI0 MaTeMaTHKe Ha 0a30BOM
YPOBHe Ha YpOBHe cpe/iHero o0iiero obpa3oBaHusi Mpe/iCTaB/eHbI TI0 TojlaM 00yueHust
B paMKax OT/eJIbHbIX yueOHbIX KypCOB B COOTBETCTBYIOLMX pa3/esiax MpOrpammbl
110 MaTeMaTHKe.
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

IIOACHUTEJ/IBHASA 3AIIMCKA

YueOHbBIN Kypc «Asrebpa ¥ Haua/la MaTeMaTHUYeCKOT'O aHa/Iu3a» SIBJSETCS OJHUM
13 HanboJlee 3HAUMMBIX B TIpOrpaMMe cpeaHero oOIero obpa3oBaHHs, TMOCKOBKY,
C OfHOW CTOPOHBI, OH obecrieurBaeT WHCTPYMEHTa/NbHYIO 0a3zy [As U3yueHUs BCeX
eCTeCTBEHHO-HayUHbIX KYpPCOB, a C /PYrod CTOpPOHBI, (OpPMUPYeT JIOrHUYecKoe
1 abcTpakTHOe MbIIIIeHHe 00ydJarol[uxcsi Ha ypPOBHe, He0OXOAWUMOM JJisi OCBOEHMS
yueOHBIX KypCcOB MH(OPMATHUKH, 00IIleCTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B pamkax
yueOHOTO Kypca «Asrebpa ¥ Hauajla MaTeMaTHUeCKOTO aHa/k3a» OO0yuaroruecs
OBJIaZIEBAIOT YHUMBEPCA/IbHBIM SI3bIKOM COBPEMEHHOW HayKW, KoTopas (hOopMyaIupyer
CBOU JJOCTH)KEHUsI B MaTeMaTH4ueckou opme.

YueOHbBIN Kypc anreOpbl ¥ Haual MaTeMaTHUeCKOro aHa/lk3a 3aK/Ia/ibIBaeT OCHOBY
JUIsT  YCTIEIITHOTO OBJIafieHHust 3aKoHaMd (DU3WKH, XUMHH, OWOJIOTMH, TIOHWMaHUS
OCHOBHBIX  TeHAEHLMA SKOHOMUKA U  OOIIeCTBEHHOW  J>KU3HHW, TI03BOJISIET
OPHEHTUPOBAThCSI B COBPEMEHHBIX LM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEeHHO WCIIOMb30BaTh WX B TIOBCEJHEBHOM >KU3HU. B TOXXe BpeMs oOBJajieHHe
abCTpPaKTHBIMU U JIOTUYECKH CTPOTUMH MaTeMaTUUeCKUMH KOHCTPYKLMSMU pa3BUBAeT
yMeHWe HaxOJWThb 3aKOHOMEpPHOCTH, OOOCHOBBIBAaTb WCTUHHOCTb YTBepXKAeHHs,
ucronb3oBaTh 0000ieHre W KOHKpeTHU3aliio, abcTparvpoBaHrWe U aHAJOTHUIO,
dopMUpyeT KpeaTWBHOE W KPUTHUECKOe MbIlIIeHHe. B Xoze wu3yueHUs: anreOpbl U
HayajJ MaTeMaTU4YeCcKOro aHajquM3a Ha ypOBHe cpegHero o0iiero obpa3oBaHus
oOyuarolifiecsi  TIOJlydyalOT  HOBBIM  OMBIT  pelleHrs  TPUKAAJHBIX  3ajadY,
CaMOCTOSITe/TLHOTO TTIOCTPOEHUsSI MaTeMaTHUYeCKUX — Mozesieit peasbHbIX CHUTYaLUi
W UHTepHpeTalii  TIOJIyYeHHBIX  peIleHud, 3HAaKOMATCA C  TpUMepaMH
MaTeMaTUUeCKWX 3aKOHOMepHOCTeld B TpUPOZile, HaykKe W B WCKYCCTBe, C
BBIIAIOI[AMUCS MaTeMaTUYeCKUMH OTKPBITUSAMUA W MX aBTOpaMH. Y4eOHBIM Kypc
anrebppl YW HayaJ ~ MaTeMaTHYecKoro  aHajau3a  o0/afjaeT  3HAUUTETbHBIM
BOCTIUTATebHBIM  TOTEHIIMA/JOM, KOTOPbIM peaiu3yeTcss Kak uepe3 yueOHBIM
MaTepuar, CIIoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOT'O MUPOBO33DeHUs], TaK U depe3
cnerupuKy yueOHOU fAesTeTbHOCTH, TpeOyrolel CcaMOCTOSTe/TbHOCTH, aKKyPaTHOCTH,
TIPO/IO/DKUTETbHOM KOHL|@HTpalii BHUMaHUsl U OTBETCTBEHHOCTU
3a TM0JIyYeHHbIN pe3ysibTar.

B ocHoBe MeToguKu oOyueHHsi anreOpe W HauajaM MaTeMaTHUUeCKOTO aHajm3a
JIEKUT AesITe/TbHOCTHBIM MPUHLUI 00yUueHUs.

B cTpykType mnporpamMmbl TIO anrebpe ¥ HayajaM aHajk3a BBIJESIOTCS
c/lefyrollde  cofiep)kaTelbHO-MeTofuueckue JUHUM: «Uucia W BBIYMC/IEHUS»,
«DyHKIMU U TpaQUKN», «YpaBHeHUsT U HepaBeHCTBa», «Hauara
MaTeMaTUUeCKOTO aHau3a»,
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«MHOXecTBa U JOrMKa». Bce OCHOBHBIe COZep)KaTeJbHO-MeTOAUYeCKUe JIMHUU
W3yYaloTCs Ha TIPOTSDKEHWM [BYX JieT O0yueHMs Ha YpOBHe CpefHero o0Iiero
oOpa3oBaHMsl, eCTeCTBEHHO JIOTIOMHSS APYT ApPyra U MOCTeIeHHO HACHIMIAsCh HOBLIMU
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TeMaMy U pasfiesiaMu. [aHHbIN yueOHbIM KypC SIBJISIETCS UHTeTPaTUBHBIM, TMOCKOJIBKY
o0beguHSIeT B cebe cojiep)KaHWe HeCKOJbKHUX MaTeMaTHUeCKUX AWCLUIUIMH: anreOpa,
TPUTOHOMETPHSI, MaTeMaTUUYeCKU aHau3, TeOpUsi MHOXKeCTB U fpyrue. [1o mepe Toro
Kak obydJaroiiyecsi OBJafieBalOT BCE 0osiee IIMPOKMM MaTeMaTHYeCKHM araparoM,
y HHUX T[O0C/iefoBaTe/JibHO (DOPMUPYeTCS U COBEpPIIEHCTBYETCS yMeHHWe CTPOUTH
MaTeMaTU4YecKyl0 MOJeflb peajbHOM CUTyallud, MPUMEHSTh 3HaHWS, T[0JyUYeHHbIe
B yueOHOM Kypce «AsrebOpa M Hauaja MaTeMaTHUYeCKOro aHa/iu3a», AJis pelleHus
CaMOCTOSITEJILHO ~ COPMY/JMPOBAaHHOM  MaTeMaTM4eCcKOW  3ajaud, a  3aTeM
VMHTepIIpeTUpPOBaTh MOTy4YeHHbIN pe3y/ibTarT.

Copep>kaTelbHO-MeTOJuUecKasi JuHUA «Yucaa M BBIUMC/IEHHS»  3aBepIIaeT
¢dbopmMUpoBaHre HABBLIKOB HCIIO/b30BaHUs JeMCTBUTE/NbHBIX YHMCesl, KOTopoe ObLIo
HauaTO Ha yYpOBHe OCHOBHOTo obirero obpa3oBanusi. Ha ypoBHe cpegHero oOimero
oOpa3oBaHusi ~ ocoboe  BHMMaHue  yjenseTcss  (OPMHUDOBAaHHIO  MPOUHBIX
BBIUMC/IUTE/TbHBIX HABBIKOB, BKJIFOUAIOIIMX B Ce0si MCI0/Ib30BaHMEe pa3/MUHBIX (hopm
3aMycy JeCTBUTETbHOTO UMC/Ia, YMEeHHe paljMOHalbHO BBIMOIHITh JeHCTBUSL C HUMH,
JelaTb TIPUKUJKY, OLleHWBaTh pe3ysbTaT. OOyuaroivecs TI0AyuyalOT HAaBBIKU
NIPUO/IVPKEHHBIX BBIYMC/IEHWH, BBITIOJTHEHUs AeWCTBUM C UKCIaMM, 3allMCaHHBIMHU B
CTaHJapTHOM (opMe, WCIIO/Nb30BAaHUS MaTeMaTUUeCKUX KOHCTAHT, OLIeHHMBaHUS
YUCJIOBBIX BbIpaXKeHUH.

CopepkaTenbHasi  JMHUST ~ «YDaBHeHUss W HepaBeHCTBa»  peasii3yeTcs
Ha TIPOTSDKEHHUH BCero 00yueHHs Ha YpPOBHE CcpegHero o0Irero o6pa3oBaHusl, ITOCKOJIbKY
B KaX/IOM pasfiesie MporpaMMbl TpeJyCMOTPEHO pellieHHWe COOTBETCTBYHOIIMX 3ajad.
OObyuaroliyecsi OB/IaZieBalOT Pa3/IMUHbIMU METOJaMU pelleHUs Lie/bIX, palMiOHaIbHbIX,
VppaLMOHA/IbHBIX, TTOKa3aTe/TbHbIX, JIOrapu(MUUeCKUX U TPUTOHOMETPUUECKHX YPaBHEeHUM,
HEpaBeHCTB U MuX cucTeM. [lolyueHHble yMeHHMsI WCIOJB3YIOTCS TPU UCC/IeI0BAaHUU
GYHKLMI C TIOMOIIbIO TIPOM3BOJHOM, pellleHWM TPUKIaZHbIX 3aJady M 3a7au Ha
HaxoXJeHrWe HaubOo/bIIMX U  HaUMeHbIIMX 3HaueHuW  GyHKUuM. [JaHHas
coJieprkaTesibHasl JIMHUS BK/IIOUaeT B cebs Takke (HOpMUpOBaHWe YMEHU BBITTOTHSTDH
pacuéTtsl o dopmysam, rpeodpa3oBaHUs LIe/bIX, PAlMOHATBHBIX, UPPAl[MOHATbHBIX U
TPUTOHOMETPUUYECKUX BBIDA)KEHUM, a TaKKe BBIDAKEHUMW, COJep)KalluX CTereHu |
norapudmbl. Brarosaps u3ydeHHio anreOpanueckoro MaTepuana  POMCXOJAUT
JanbHellliee pa3BUTHe aTOPUTMHUUECKOTO U abCTPaKTHOTO MBbIILIeHHsT 00yuarommxcs,
(GbOpMUDYIOTCSI HaBBIKM [JeAYKTUBHBIX pacCyXJeHud, paboTbl C CHMBOJIbHBIMU
dbopmamu, mnpeacTaBAeHUs] 3aKOHOMEDHOCTEM U 3aBUCHMMOCTEM B BHUJE PaBEeHCTB U
HepaBeHCTB. Anrebpa mnpeanaraer 3¢deKTVBHbIe WHCTPYMEHTbI [Jii  pelleHust
MPaKTUYeCKUX U eCTeCTBeHHO-HAayYHbIX 3a/jau, HarvIsiAHO JIeMOHCTpPHUPYeT CBOM
BO3MOXXHOCTH KakK SI3bIKa HayKHU.

CopeprkaTenbHO-MeTOAMYeCKasi  JUHUSA  «DYHKIMM W rpaduKu»  TECHO
rieperyieTaeTcs C ApyrUMU JIMHUSIMU Yu4eOHOTo Kypca, MOCKOJIbKY B KAKOM-TO CMBbIC/Ie
33aéT  TOC/eJOBaTe/IbHOCTh  W3yueHUsi MaTepuana. V3yuyeHue  CTeleHHOM,
T0Ka3aTe/IbHOM, JIOrapu(p)MUUYecKO U TPUTOHOMETPUYEeCKHMX (YHKLWW, UX CBOUCTB U
rpauKoOB, WCMOJb30BaHUe (YHKIMN [/ pellleHds 3a/au M3 [APYTUX yueOHBIX

14
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C pellleHWeM YpaBHEHWM W HepaBeHCTB. [Ipu 3Tom 6osbllioe BHUMaHHWE YeJIseTcCs
(hopMHpOBaHHIO YMeHHsl BbIpa)KaTh (POpMy/jaMy 3aBUCHMOCTA MeXXy pPa3/MYHbIMU
BeJIMUMHAMU, KCC/IeioBaTh TOyyeHHble (YHKLWW, CTPOMTh WX rpapukud. Martepuan
co/lepKaTe/ibHOM JIMHUM HalleJleH Ha pa3BUTHE YMEHUM W HAaBBbIKOB, MO3BOJISIFOLLIMX
BbID@)KaTh 3aBUCHMMOCTH MeEX]y BeJIMUMHAMU B DPa3/M4HOM (hopMe: aHa/IUTHUYECKOM,
rpacdrueckoi u cioBecHOH. Ero nsyueHue criocob6CTByeT pa3BUTUIO a/ITOPUTMHUECKOTO
MBIIIIJIEHHSI, CTIOCOOHOCTH K 0060011IeH1I0 M KOHKPeTH3aLUH, UCIT0Th30BaHUI0 aHAIOT WM.
CopepxaTtenbHass JuHUS «Hayanma wMaTeMaTHueCKOro aHaau3a» I[03BOJISIET
CyIlleCTBEHHO pacCllMpUTh KPyr KaK MaTeMaTUueCKWX, TaK M TIPUK/I3[HbIX 3a/ady,
JOCTYTHBIX 00YyYaroMMcsi, Yy KOTODBIX TIOSIB/ISIETCS BO3MOXXHOCTH HCC/Ie[OBaTh U
CTpOUTh rpaduKu GYHKIHH, OTpe/ensTh MX HavbOOJbIIMe ¥ HauMeHBIITHe 3HaueHWs,
BBIUMC/ATh TUIOMAAu GUryp U oOBEMBI Tes, HAaXOAUThb CKOPOCTU U YCKOPEHHs
niporjeccoB. CojiepkaTe/ibHasi JIMHUSL OTKDPbIBAET HOBBbIE BO3MOKHOCTHA MOCTPOEHUS
MaTeMaTHUYeCKUX Mojiejield peasibHbIX CUTYalLUi, HaXOK/eHUS HaWIyudlllero pelieHus
B TIDUK/JAJHBIX, B TOM 4YMC/Ie COL[MaTbHO-3KOHOMUYECKUX, 3ajjauax.3HaKOMCTBO
C OCHOBAMHM MaTeMaTHUeCKOIrO aHa/M3a CII0COOCTBYeT Ppa3BUTHIO aOCTPaKTHOTO,
(dbopMasibHO-IOTMYEeCKOTO YW KPEaTUBHOTO MBbILLIEHUS], (POPMUPOBAHUIO YMeHUU
pacrio3HaBaTh MPOSIBJEHUSI 3aKOHOB MaTeMaTUKW B HayKe, TEXHUKe U MUCKYCCTBe.
OObyuaroryecs y3HalOT O BbIAAIOIIMXCST pe3y/bTaTax, MOJyYeHHbIX B XOJle Pa3BUTHUS
MaTeMaTHUKU Kak HayKu, U UX aBTOpax.

CopeprkaTenbHO-MeTOAMYeCKasi JTUHUS «MHOXeCcTBa U JIOTHKa» B OCHOBHOM
TIOCBSIIleHa 371eMeHTaM TeOpUmn MHO>KEeCTB. TeopeTUKO-MHOKeCTBEHHbIE
Tpe/iCTaB/IeHNs] TPOHU3bIBAIOT BeCh KypC IIKOABHOM MaTeMaTUKXW W TIpejjaratoT
Haubosiee yHMBepCanbHBIA SI3bIK, OObEJUHSIONIMM BCe pa3fie/ibl MaTeMaTHUKH U eé
TIPUJIO’KEHUM, OHU CBS3bIBAIOT pa3Hble MaTeMaTHUeCKUe JUCLIUIVIMHBI B e[JUHOe 1ieJioe.
[ToaToMy Ba)KHO [aTh BO3MOXHOCTh OOydJaromieMycsi TIOHMMaTb TeOpPeTHKO-
MHO>KeCTBEHHBIU SI3bIK COBPEMEHHOM MaTeMaTUKU U UCII0/Ib30BaTh €ro /sl BbIpaXKeHus
CBOUIX MBICJIEM.

B yue6HOM Kypce «Asrebpa ¥ Hauasla MaTeMaTHYeCcKoro aHa/nu3a» MpPHUCYTCTBYIOT
TaK’Ke OCHOBbI MaTeMaTUUYeCKOro MO/IeJIMPOBaHMs], KOTOPbIe TpU3BaHbl C(hOPMUPOBAThH
HaBbIKM TMOCTPOEHUS] MOJe/er peajibHbIX CUTyalUW, WCCIeJOBaHUs 3THUX MoJesen
C TIOMOIIbIO arrapaTa airebpbl M MaTeMaTUUeCKOro aHaiv3a YW HHTeprpeTaliuu
MOJIyYeHHbIX pe3y/bTaToB. Takue 3a/laHus BIUVIETEHbl B KaKIblii M3 pa3/ie/sioB
TIPOrpaMMbI, TTOCKO/IbKY BeCh MaTepHan yueOHOro Kypca IIMPOKO WCITO/b3YyeTCs
JJIs1 pelleHus TIPUKIaAHbIX 3azad. [Ipu pelieHWM peasibHbIX TpaKTUUECKUX 3a/ay
oOyuarolifiecsi pa3BUBalOT HabJIIOaTe/IbHOCTh, YMeHHEe HaxOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, MCIO/B30BaTh aHaJOTHIO, 0000IaTh ¥  KOHKPETU3HWPOBATh
npobsieMy. [lesiTe/TbHOCTb T10 (DOPMHUPOBAHUIO HABLIKOB peIlleHUsl TIPUK/IaJHBIX 3a/iayu
OpraHu3yeTcsi B Tpollecce W3ydeHUsT BCeX TeM yueOHOro Kypca «AnreOpa ¥ Hadasa
MaTeMaTHU4YeCcKOro aHam3a».

OOb11jee UKCI0 YacOB, PeKOMEH/IOBAHHBIX [/ U3yueHus: yuebHOTo Kypca «Asrebpa
Y Hauajla MaTeMaTH4YeCcKoro aHaausa», — 170 uacoB: B 10 kacce — 68 yacoB (2 4yaca
B Heziento), B 11 kiacce —102 vaca (3 yaca B HeJie/it0).
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COJEPXAHUE OBYUEHUSA

10 KJ/TIACC
Yucia ¥ BBIYMCIEHUS

PaijpoHanbHble uMcsia. OOLIKHOBEHHBbIE U JIeCSATUYHbIe ApOOW, TIPOLIEHTHI,
beckoHeuHble MepruoArUYecKre Apobu. AprdmMeTrHyeckre orepalyy C palyoHa/TbHBIMU
yKc/iaMH, TIpeoOpa30BaHUsI UMC/IOBBIX BbhIpa)keHHH. [IpuMeHeHWe Apo0Oeii 1 MPOIIeHTOB
J/1S1 peleHus TIPUKIIaIHbIX 3a/1au U3 pPa3/IMYHbIX 0TPAC/ied 3HAaHUU U peaslbHOW JKU3HU.

HevicTBUTeNbHBIE — uyWcia.  PalnyoHanbHble W MppaUyOHalbHble  YHC/IA.
ApudmeTnueckre orepalui € JeMCTBUTeNbHbIMU uucAamMu. [IpubmkéHHbIE
BBIUMCJIEHHS], TIPaBW/Ia OKPYTJIEHUS], PUKHU/IKA U OLIeHKA pe3yJ/ibTaTa BbIYUC/IeHUH.

CrerneHb C 1efbIM ToKa3aresneM. CtaHgapTHasi (popMa 3amucH [JeMCTBUTEbHOTO
yncia.  Vcrionb3oBaHve ToAXOAsIeld (OpPMbI  3alMCH  AeUCTBUTENbHBIX —UWCEes
JJ1S1 pelleHus NpaKTUYeCKNX 3a/iay M Npe/CTaB/IeHus JaHHbIX.

ApudmMeTrueCcKUi KOpeHb HaTypaJbHOW cTeneHu. [1ercTBUs ¢ apudMeTUUeCKUMU
KOPHSIMH HaTypaJIbHOM CTEeTeHMU.

CHHyC, KOCMHYC M TaHI€HC YHC/JI0BOrO apryMmeHta. ApPKCHHYC, apKKOCHUHYC,
apKTaHTeHC UKC/I0BOr0 apryMeHTa.

YpaBHeHus U HepaBeHCTBA

TokaecTBa 1 TOXKJeCTBeHHbIe TIpeobpa3oBaHUs.

ITpeo6pa3oBanue TPUTOHOMETPUUYeCKUX BbIpa)KEHUH. OcHoOBHBIE
TPUTOHOMETpUUYEeCKUe (POPMYJIbI.

YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellleHHe HepaBeHCTBa. MeToz
VIHTE€PBAJIOB.

PertieHue 1je/bIX U APOOHO-pallMOHA/ILHBIX YpPaBHEHUH 1 HEPaBEHCTB.

Pelienre nppaliioHanbHBIX YPABHEHUU U HEDABEHCTB.

PelieHrie TpUrOHOMETPUYECKUX YDAaBHEHUM.

[IpriMeHeHVe YpaBHEHUM M HePaBeHCTB K pPellleHUI0 MaTeMaTUYeCKuX 3a/iad U 3a/1au
13 pa3/IMyHbIX 00/1acTelt HayKH M pealbHOM >KU3HHU.

DyHKIMU ¥ rpaduKku

dyHKIWMs, crocodbl 3ajaHus QyHKUuU. ['paduk dyHkuyy. B3auMHO oOpaTHbIe
GyHKLINN.

O6nacte oripefiefieHUsi U MHOXKeCTBO 3HaueHud OQyHkuuu. Hym QyHKum.
[TpoMe)XXyTKU 3HaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIEe (QYHKLIMU.

CreneHHas ()yHKLMS C HaTypaJIbHbIM U LieJIbIM ToKa3aTesneM. E€ cBoiicTBa U
rpaduk. CBolicTBa U rpaMK KOpHSI N-0U CTEMeHH.

TpuroHomeTpuueckasi OKPY>KHOCTb, OTpeZie/ieHue TPUTOHOMeTPUYeCKUX (QyHKLUH
YMCJIOBOTO apryMeHTa.

Hauasia MaTeMaTHueCcKOro aHajan3a
[TocneoBaTeMBHOCTH, CITOCOOBI 3a/laHMs TTOCeI0BaTe/IbHOCTeN. MOHOTOHHbBIE
rocieioBaTeIbHOCTH.
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ApudmeTrueckass ¥ TreoMeTpuueckas Tiporpeccud. beckoHeuHo yObIBaroImas
reomeTpuueckasi miporpeccusi. Cymma OecKoHe4yHO YObIBarollleii reoMeTpUuecKoi
nporpeccud. PopMysa CAOXKHBIX TIPOLIEHTOB. VIcro/sib30BaHWe MPOTpeccuu st
pellieHUs] peanbHBIX 3a/lau TIPUK/IaZIHOTO XapaKTepa.

MHo)xecTBa M JIOTUKa
MHoOXecCTBO, oOrepauMd HajJ, MHOXKecTBaMu. [lharpammbl Ounepa—BeHHa.
[IpumeHeHne TeOpeTUKO-MHOXXEeCTBEHHOr'0 arrapara /g OIMCaHUS  peasibHbIX
TIPOL[ECCOB U SIBJIEHUH, TPH pellieHnH 3a/lau U3 APYTUX yueOHBIX TTPeIMeTOB.
Ornipesenenue, TeopemMa, CjiefiICTBUe, 0Ka3aTe/bCTBO.

11 KV/IACC

Yuc/1a ¥ BbIYMC/IeHUS
HarypasnbHble v Lesible urcia. [Ipu3Haku JeMMOCTH LeJIbIX YUCes.
CreneHb C paljMOHaIbHBIM TMTOKa3aTeseM. CBOMCTBA CTEMEHHU.
Jlorapudm uucna. [lecsTuuHbIe U HAaTypaJibHbIe TOTapU(MBI.

YpaBHeHus 1 HepaBeHCTBa

[Tpeobpa3oBaHyie BbIpaKeHUM, CO/IepPKall[iX J0orapu(Msbl.

[Tpeobpa3oBaHre BLIpaKEHWM, CoJepKallluX CTelleHW C  palMOHa/IbHBIM
ToKa3aTeJsieM.

[Tpumepbl TPUTOHOMETPUUYECKUX

HepaBeHCTB. [Toka3aTe/ibHble ypaBHEHUS U

HepaBeHCTBa.

Jlorapudmuueckvie ypaBHeHUsI 1 HePaBeHCTBa.

CucreMbl IMHEMHBIX ypaBHEHUM. PelieHre MPUK/IAJHBIX 33/jau C TTOMOIIBIO
CHUCTeMbl TUHEWHbIX YPaBHEHUU.

CucTeMbl M COBOKYMHOCTH PAaljMOHA/IbHBIX YPaBHEHUI U HEDABEHCTB.

[TpumMeHeHWe ypaBHEHU, CUCTEM 1 HePaBeHCTB K PellleHUI0 MaTeMaThuueCKUX
3ajiau ¥ 3a/la4 U3 pa3/IMuHbIX 0b/1acTeli HAYKU U peabHOM JKU3HU.

DyHKUUU ¥ rTPaPuKu

®yukius. Ilepuoguueckve (QyHKIUU. TIpOMeXyTKM MOHOTOHHOCTH (DYHKIIUM.
MakcuMyMmbl 1 MUHUMYMBI QyHKIMK. Hanbosblilee ¥ HauMeHblllee 3HaueHUe QyHKIUU
Ha TIPOMEXKYTKe.

TpuroHometrpruueckue PyHKIMU, UX CBONCTBA U IPa(UKHU.

[Toka3zaTesibHass W Jjorapumuueckass (yHKUMM, WX CBOWCTBA W Tpaduku.

Wcrnonb3oBaHue rpadvKoB (YHKIMM /51 pellieHWs] ypaBHEHUM U JIMHeWHBIX

CUCTEM.

Wcrnonb3oBaHve rpa@ukoB (yHKIMM [Aji1  UCC/Ie[OBaHUSI  TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPpH peIllieHuH 3a7iad W3 JAPYyruxX yueOHBIX
TIpeIMETOB U peaslbHOU >KU3HMU.

Hauana maTeMaTHu4ecKoro aHajim3a
HeripepbiBHble (yHKIMM. MeTos WHTepBaJOB [jisi pellleHUs HepaBeHCTB.
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IIpousBogHas
TIPOM3BO/HOM.

(YHKLWU.

["eomeTpuueckui

nu

(bU3MyecKun

CMBICJI
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[Tpon3BogHbIe 37eMeHTapHbIX (PYHKLMU. POpMyIbl HAX0XK/AEeHHUs TPOU3BOJHOM
CyMMBbI, TPOU3Be/IeHUsT ¥ YaCTHOTO (PYHKIIUM.

[IpumeHeHVe TIDOM3BOAHOW K MCCAEe0BaHUIO (DYHKLMM Ha MOHOTOHHOCTb U
5KCTpeMyMbl. Haxoyk/ieHrie HaubosIbIlero ¥ HauMeHbIIero 3HaueHrsi yHKLIMM Ha OTpe3Ke.

[TpumeHeHWe NPOU3BOAHOM /ISl HAXOXK/IEHHWSI HAWTYULIero pelleHus B MPUK/IaJHbIX
3a/1auax, JJ1s1 orpeziesieHrsi CKOpOCTH MpoLiecca, 3a/JaHHOro (hopMyJ/iol Uiv rpaukom.

[TepBoobpa3sHast. Tabauiia mepBooOpa3HbIX.

WHTerpas, ero reoMeTpuuyeckuii 1 U3M4eckuii CMbIC/I. BblunciieHue MHTerpasia
o ¢opmysie HetoToHa—JIeiiOHMIIA.

INTPEJIMETHBIE PE3YJ/IbTATbBI

K koniy obyuenuss B 10 kjacce oOydJarouuiics TMONYUUT —C/IeAYIOLIMe
Tipe/iMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYMC/IEHUS:

OlepupoBaTh  TOHATUSIMU:  pallMOHaZlbHOE W JIeWCTBUTE/IbHOE  UHMCJIO,
0OBIKHOBEHHas U JleCATUYHas po0b, TIPOLIeHTHI;

BBLITIOJTHATE apyU(MeThuecKre orepaliyd C palydoOHa/JbHBIMUA U JeNCTBUTETbHBIMU
YKnC/IaMu;

BBLITIOJIHATE TIPUO/IVKEHHBIE BBIUMC/IEHHUS, WCIIO/b3ysl TIpaBW/a OKPYTJIeHUS,
JiesiaTh TIPUKUKY U OLIeHKY pe3y/ibTaTa BhIUMC/IeHUH;

OTepupoBaTh TIOHATUSMU: CTeleHb C Ie/IbIM TloKa3aTeseM, CTaHAapTHas ¢dopMa
3aMUCU  JIeHCTBUTETbHOTO UMC/ia, KOpeHb HaTypadbHOM CTereHu, WCI0Jb30BaTh
MOXOASAIIYI0 (POpPMY 3anMCU AeHWCTBUTE/NbHBIX UWCe/] [/ pellleHusl MpaKTHYecKuX
3a/]a4 Y TIpe/ICTaB/IeHUs JaHHbIX;

OTepypoBaTh TMOHATUSMHM: CUHYC, KOCHMHYC W TaHTeHC TIPOU3BOJILHOTO YIJIa,
WCTI0/Tb30BaTh 3allMCh TPOU3BOJILHOTO yIJla uepe3 oOpaTHble TPUTOHOMETpUUYEeCKHe

GyHKLINU.

YpaBHeHus 1 HepaBeHCTBa:

OMepupoBaTh TMOHATUSAMU: TOXAECTBO, YpaBHEHUEe, HEpPaBeHCTBO, Liefloe,
palMoHa/bHOe, HWppalOHAalbHOEe ypaBHEHWE, HepaBeHCTBO, TPUTOHOMETPHUUYEeCKOe
ypaBHEeHNe;

BBITIO/IHATL  [PeoOpa3oBaHUsi TPUTOHOMETPUYECKUX BbIpa&KeHWW U pellaTh
TPUTOHOMETPUUYECKHUE YPaBHEHNS;

BBLITIOJIHATL ~ MpeoOpa3oBaHUs  LiebIX, paljMOHANbHBIX U  WPpaALMOHATBHBIX
BBID&)KEHWW W pellaTb OCHOBHbIE TUIIbI LIeJIbIX, PALjMOHA/IbHBIX Y HWPpaLOHAIbHBIX
ypaBHEHUUM U HEPABEHCTB;

MPUMEHSITh YpaBHEHUSI M HepaBeHCTBA [JIsl PelleHWs MaTeMaTU4YeCKuX 3ajad u
3ajlau M3 Pa3/IMUHbIX 00J1acTell HayKU U peasbHOM >KU3HHU;

MO/Ie/TMPOBaTh peajibHble CUTYal[uM Ha si3bIKe anreOpbl, COCTAB/IATh BbIPA’KEHHS,
ypaBHeHMs, HepaBeHCTBA MO YC/IOBHUIO 3ajaud, UCC/Ie0BaThb IMOCTPOEHHbIE MOJEIN
C UCII0/Ib30BaHUEM arirapara anareophl.
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DyHKIMU ¥ rpaduKu:

OTepypoBaTh TOHATUSIMM: (QYHKLMS, CrocoObl 3ajaHusi (QYHKLUWH, 00/1acTh
oripe/ie/ieHUs1 U MHOXKeCTBO 3HaueHu# (yHKIUU, TpaduK GyHKIMH, B3aUMHO 00OpaTHbIe
yHKImH;

OTepUpOBaTh TMOHATUSMHU: YETHOCTb M HEUETHOCTb (PYHKLMU, HYIU (YHKLUH,
TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

VICITI0J/Ib30BaTh TpayKu QyHKLWW [ pelleHusl ypaBHeHUH;

CTPOMTb W UWTaTh TrpaUKU JUHEMHOW (YHKUWW, KBaJpaTUUHOM (DYHKLMH,
CTeNeHHOW (PYHKLMU C LeJIbIM [T0Ka3aTesem;

HCI10/1b30BaTh TpauKu (QYHKLMM [/ UCC/Ie/IOBaHUS TIPOLIeCCOB M 3aBUCHMOCTEU
MY pelleHry 3a/lay W3 APYruX yueOHBIX MpeJMeTOB U peasibHOW >KU3HU, BbIPa’KaThb
(dhopMy/1aMu 3aBUCMMOCTU MeX/y Be/TMUMHAMU.

Hauasjia MaTeMaTH4eCcKOro aHa/Im3a:

OTNepupoBaTh  TOHATHSMHU:  TIOCTe[0BaTeNbHOCTb,  apudMeTHyeckass U
reoMeTpruYecKasi Iporpeccuy;

OTepyUpoBaTh MOHATUSMU: OeCKOHeuHO yObIBatoIllasi reoMeTprUUecKast porpeccus,
cyMMa 6ecKoHeuHO yObiBarolieli reoMeTprUUYeCcKou Mporpeccuy;

3a/laBaTh 10C/1e/J0BaTe/IbHOCTU Pa3/IMUHbIMU CIIOCO0aMy;

WCII0/Ib30BaTh CBOMCTBA I10C/e/j0BaTe/IbHOCTe M TPOTrpeccuil [y pelleHus
peasbHBIX 33/jau NIPUK/IaJHOTO XapaKTepa.

MHo)xecTBa M JIOTHKaA:
orepupoBaTh MOHATUAMU: MHOKECTBO, Orepaluy HajJ, MHOKeCTBaMu;
WCI10/Ib30BaTh TeOPETHUKO-MHO)KeCTBEeHHBIM arrapar [/is ONHMCaHUs peasibHbIX
TIPOL[eCCOB U SIBJIEHUWM, TIPYU PeIlleHnH 3a/jad U3 JPYTUX yueOHbBIX IMpeIMeTOB;
OTepUpoBaTh TIOHATUSIMU: OIpefiesieHue, TeopeMa, Cjie[iCTBYe, J0Ka3aTeIbCTBO.

K konily obyuenus B 11 Kjaacce oOydYarOmUiCA TOAYYUT —C/IeAYIOIIHe
rpeJMeTHbIe pe3y/bTaThl:

Yuc/1a 1 BBIYMC/IeHHUA:

OMepupoBaTh TMOHSTUSAMU: HaTypalbHOe, 1]eJl0eé UUC/I0, MCIIO0/b30BaTh MPU3HAKU
[eJIMMOCTH L{e/IbIX UKCeJI, pa3/io’KeHre Uuc/a Ha TPOCTble MHOMKUTEU [JIs pelleHUs
3a/1ay;

OMepupoBaTh MOHATUEM: CTeTleHb C PallOHA/IbHBIM [TOKa3aTesieM;

OMepupoBaTh TIOHATUSIMU: JIOTapU(PM UHCIa, JeCATUUHble U HaTypaJ/ibHble
norapuMbl.

YpaBHeHUsA U HepaBeHCTBaA:

TIPUMEHSITb CBOMCTBA CTeTeHW [/s1 rnpeoOpa30oBaHUsS BBIPa)KeHHH, OTMEpPUPOBATh
TIOHATUSIMU: TIOKa3aTesjlbHOe YypaBHeHHWe U HepaBeHCTBO, pellaTb OCHOBHbIE THIIbI
TOKa3aTe/bHbIX YPaBHEHWI U HEPABEHCTB;

BLITIOJIHATE ~ TIpeoOpa3oBaHUsl  BBIPDAKEHWM,  COJlep)Kall[uX  JIOTapU(MBI,
OMepupoBaTh TOHATUSMU: JorapudMUUeckoe ypaBHEHHWe W HepaBeHCTBO, pellaTh
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OCHOBHbBI€ THIIbI

22



norapubMHUUeCcKUX ypaBHeHUM U HepaBeHCTB;

HaXO/JUThb PelleHUs MPOCTENIINX TPUTOHOMETPUUECKUX HEPaBEHCTB;

OMepypoBaTh TOHSATUSIMU: CHUCTeMa JIMHEWHbIX YpaBHEHWM U eé pelleHue,
WCIIO0/Tb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUU [1JIs1 pellleHrs MPaKTUYeCKUX 3a/ay;

HaxO[WUTb peLIeHHs TMPOCTEUIINX CUCTEM W COBOKYMHOCTEW paljMOHA/bHbIX
yPaBHEHUW U HEPAaBEHCTB;

MO/le/TMPOBaTh peasibHble CUTYal[iu Ha sI3bIKe aireOpbl, COCTaB/STh BbIpAXKeHMUS,
yPaBHEHUSI, HEPAaBEHCTBa U CUCTEMBI M0 YCJIOBUIO 3aZlauM, UCCIe[0BaTh MOCTPOEHHbBIE
MO/Ie/IM C UCI0/Ib30BaHKeM afrapara aareopbi.

DyHKUUU ¥ rpaduku:

OTleprpoBaTh MOHATUSMU: Tlepuoiuueckast GyHKLIYs, TPOMe)XyTKH MOHOTOHHOCTH
GYHKI[MM, TOUKHM SKCTpeMyMa (YHKIOWM, HauOoJiblllee W HaWMeHbIllee 3HAueHHs
(GyHKUMM Ha MIPOMEXKYTKe, UCMO/b30BaTh UX [JIs1 UCC/Iel0oBaHUs (DYHKLMM, 3alaHHOU
rpaukom;

OrepypoBaTh  TOHATUSIMUA: rpaUKu  TIOKa3aTe/lbHOM, JorapupMU4YecKon
Y TPUTOHOMETPHYeCKHX (YHKI[MH, M300pakaTh X Ha KOODPJWHATHOW TUIOCKOCTU U
WICII0/Tb30BaTh Ji/1s1 pellieHus1 ypaBHeHUM U HepaBeHCTB;

n300pa)kaTb Ha KOOPAWHATHON TUIOCKOCTH TpadUKM JHUHEWHBIX YpaBHEHUU
Y MCI0JIb30BaTh UX [I/Is1 PellieHrs] CUCTeMbl JIMHEUHBIX YpaBHEHUM;

WCI0/1b30BaTh Tpaduky hyHKLUUN J/1s1 UCC/IeJOBaHUs TIPOLIECCOB M 3aBUCUMOCTeM
W3 IPYTUX yUeOHBIX JUCIUTUINH.

Hauana maTeMaTH4eCKOro aHa/imu3a:

orepypoBaTh TIOHATHUSMM: HerpepbiBHas (YHKIUS, TMPOW3BOAHAsA (HYHKIINH,
WCII0/Tb30BaTh TreoMeTpuuecKuii M (PU3nuecKuil CMBICT TIPOU3BOJHON /i pelleHus
3a/ay;

HaxO[WUTb TMPOM3BO/JHbIE 3J€MeHTapHbIX (YHKLWW, BBIUMAC/ISATb MPOU3BOJHBIE
CYyMMBbI, TIDOU3Be/IeHNs1, YaCTHOTO (PYHKI[UH;

WCIO/Ib30BaTh MPOU3BOAHYIO /i1 HWCCAe[OBaHUS (PYHKLMM Ha MOHOTOHHOCTB
Y 5KCTPEMYMBI, IPUMEHSITh Pe3yJ/IbTaTbl UCC/IeJ0BaHUs K TOCTPOEHUIO TPa(UKOB;

WCIO/b30BaTh  MPOM3BOJHYK0 /11  HAaXOXAEeHUs  HaWayullero pelieHust
B TIPUKJ/Ia[JHBIX, B TOM YKCJIe COL[MaTbHO-95KOHOMUYECKUX, 3a/auax;

OrepyupoBaTh  TIOHATUSIMM:  TepBooOpasHasi M WHTerpaa,  INOHMMAThb
reoMeTpu4ecKui U GU3nN4YeCcKUii CMbIC/T UHTerpasa;

HaXO/WTh TIepBOOOpa3Hble 37eMeHTapHbIX (YHKLWN, BBIUMC/ISATH UWHTErpal
o ¢opmysie HetoToHa—J1eiibHMIIa;

pelliaTh TMpUK/IaAHblEe 3a7aud, B TOM 4YMC/le COLMaJIbHO-95KOHOMUYECKOTO U
(bur3nUeckKoro xapakrepa, Cpe/ICTBAMU MaTeMaTUUeCKOr0O aHa/Iu3a.
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TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJZTIACC
HaumeHoBanue pa3gena  |KosmmuecTBo OCHOBHOe coJiepKaHue OCHOBHBIE BH/IbI
(TemnI) Kypca 4yacoB JlesiTe/IbHOCTU
oOyyJaroImxcs
MHoOKeCTBa paliiOHaIbHBIX 14 MHoxecTBO, oreparuu HNcnonb3oBaTh TEOPETUKO-

Y [IeUCTBUTE/IbHBIX YUCeJI.
PanjoHanbHble ypaBHeHUS U
HepaBeHCTBa

Ha/Jl MHOXKeCTBaMU. [lnarpammsl
Ounepa—BeHHa.
PauronasnbHbIe yrca.

OOBLIKHOBEHHBIE U AeCATUYHbIE ,Z[pO6I/I,

TIPOLIEHTHI,

beckoHeuHble TIepuoAnUecKre Apoou.

ApupmeTrueckue ornepanyu

C palMOHaTbHBIMU
yrC/IaMH, TpeoOpa3oBaHUs
YKCJTIOBBIX

BeIpa)keHui. [IpuMeHeHue apobeit u
MIPOLIEHTOB /711 pelleHust
NPUKJIaJHBIX 337lau U3 Pa3IUuHbIX

OTpac/ie 3HaHWM U peaslbHOM JKU3HU.

[evicTBATEBHBIE UMCIIA.
ParjyoHanbHble ¥ ppaljuoHabHbIe
yncsa. ApupmMeTrnyeckue onepauyu
C eliICTBUTE/IbHBIMA YMC/IAMH.
[Mpubv>XEHHBIE BLIUKCIEHUS,
NpaBU/Ia OKPYTJIeHUs], MPUKKUJKA U

MHO>KeCTBEHHbIH armnapaT

JI7IS1 OTTMCAHUS X0/la pelleHus
MaTeMaTUYeCKUX 3a/iau, a Takxe
peasibHbIX MPOL[eCCOB U
sIBJIEHUM, TIPU pelleHnH 3a/lau U3
JIPYTUX yueOHBIX TIPe/IMETOB.
OnepupoBaTh NOHATUSMH:
paljMoHa/IbHOe YMCIIO,
JIeMCTBUTEIbHOE YMCJIO,
00ObIKHOBeHHas1 po0b,
JecsiITUUHast ApoOb, TTPOL[EHTHI.
BbInosHATHL apudMeTHyecKre
orepalyy C paljMOHAIbHBIMU U
JIeiCTBUTeTbHBIMU UHC/IaMU;
NIPUOIKEHHBIE BHIUUC/IEHUS,
VICTIO/Tb3Ys MPaBU/ia OKPYTJ/IEHUS.
JleaTb NPUKU/KY U OLIEHKY
pe3y/bTaTa BbIUHMC/I€HUM.
OnepupoBaTh NOHATUAMM:
TOXECTBO, ypaBHEHHEe, HEPAaBEHCTBO;
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OlleHKa pe3y/bTaTa BbIUHCIeHUH.
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TokzecTBa 1 TOXKIeCTBEHHbIE
npeobpa3oBaHusi. Y paBHeHUe,
KOpeHb ypaBHeHUs1. HepaBeHCTBO,
pellieHre HepaBeHCTBa. MeToz
WHTEpBaJIOB.

Pertienue 11ebIx ¥ IpoOHO-
palMOHaIbHBIX YPaBHEHUN 1
HEpaBeHCTB

LjeJioe U paljuoHaIbHOe
ypaBHeHHe, HepaBeHCTBO.
BbIno/IHATH peodpa3oBaHuA 11e/TbIX
Y PaLMOHA/IbHBIX BbIDAKEHUM.
PemaTb OCHOBHbIE TUIIbI 11€/TbIX
Mppal[MOHA/TbHBIX YPaBHEHUM U
HepaBeHCTB.

IIpuMeHATH paljioHaIbHbIE
ypaBHEHHsI U HepaBeHCTBa

JI7Is pellieHrs] MaTeMaTh4YeCcKUX 3a/jau
W 3a7lau U3 pa3/IMUHbIX obOacTei
HayKU Y peajibHOM KH3HU

®yHk1uu U rpaduku. CTeneHb
C LieJIbIM TI0Ka3aresieM

DyHKIMS, Croco0bl
byHKLUU. B3anmMHO

¢bynkuud. 'paduk GyHKLIUU.
O6nacTb omnpefiesieHUs1 1 MHO>KECTBO

3a/laHus
obpaTHbBIe

3HaueHuM byHKUIUU. Hynu
byHKLUU. [IpomexyTKu
3HAKOIOCTOSTHCTBA.

YéTHbIe U HeYETHbIE (DYHKLIUN.
CrerieHs C 1]eJIbIM TOKa3aTeJIeM.
CranpapTtHas dhopma 3arnucu
JeCTBUTEIbHOTO YKMC/Ia.

W cnonb3oBaHre NMOAXOSILEN
dbopMBbI 3aMUCH [1eHiCTBUTETbHBIX
yucesn

OnepupoBaTh NOHATUAMM: PYHKI[US,

criocobbI 3afanust PyHKLIMN, B3aUMHO
obpaTHbIe (PyHKIMM, 00/1aCTh
orpe/ie/ieHUs1 U MHOXKeCTBO 3HaUeHUI
byHKUMH, Tpad@UK GyHKLIUY; UETHOCTD
Y HEYETHOCTb (DYHKLIUU, HYJA
bYHKLIAN, TIPOMEXKYTKU
3HaKOIOCTOSIHCTBA.

BbIno/HATH peodpa3oBaHusA
CTereHel C LieJIbIM MoKa3aTesieM.
VWcnosib30BaTh CTaHAapTHYIO (hopMy
3arrcy eliCTBUTeIbHOT0 YMUCJIa.
dopMy1MpoBaTh

Y WTIOCTPUPOBATH rpadruecku
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AJIA pelIeHns IMPaKTHYeCKHUX
3a4/1a4 U IIpeaCTaB/IeHUA 1aHHBIX.

27



CrerieHHast pyHKI[USI C HATypalbHbIM
U 11e/1bIM TI0Ka3aTtesieM. E€ cBoiicTBa u

rpaduk

CBOMCTBA CTENEHHOU (PYHKLMH.
Boipaxarts (hopMy/IaMH 3aBUCUMOCTU
MeX/ly BeJIMUYMHAMM.

Hcnonb3oBaTh 1U(poBbIE pecypChbl
JL1s1 TIOCTPOeHUs TPa(MKOB (yHKIMH

Y U3yUeHUsl UX CBONCTB

ApudmeTrueckuii KOpeHb
Nn—Ou CTereHu.
VppalirioHanbHbIe ypaBHeHUs
1 HepaBeHCTBa

18

ApudmeTrueckuii KOpeHb
HaTypa/bHOU cTemneHu. [lelicTBuUs

¢ apudMeTUUeCKUMU KOPHSIMUA N—O0U
CTereHH!.

PeriieHre uppaioHa bHbIX YpaBHEHUM
Yl HePaBeHCTB.

CpoiicTBa 1 rpadyK KOpHS n-ou
CTerneHu

®opMy/IUPOBaTh, 3aMUCHIBATH

B CUMBOJIHYeCKo# opme

Y WIIIOCTPHPOBATh NpUMepaMu
CBOMCTBA KOPHS N-OW CTeeHM.
BoinosHATH Tipeobpa3oBaHus
MppaLOHaTbHBIX

BbIpaKeHUH. PemmiaThb

OCHOBHbI€ THIIbI

MppaLOHaIbHbIX ypaBHEeHUN

Y HEPABEeHCTB.

IIpuMeHATH AJisl pelieHusl
Pa3/IMYHbIX 3a/ia4 UppaljMOHA/IbHbIe
yPaBHEHUSI U HEPABEHCTBA.

CTpouThb, unTaTh rpavK KOpHS N-ou
CTerneHHu.

Hcnonb3oBaTh 1U(PoOBLIE pecypchbl
JL7Is1 TIOCTpOeHUs Tpa(rKOB hyHKIUI
Y U3yUeHUsl UX CBONCTB
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@OopMYy/Jibl TPUTOHOMETPUM. 22 CuHYyC, KOCUHYC U TaHI'eHC YhCI0BOro | OmnepupoBaTh NOHATUAMM: CUHYC,
TpuroHomerpruueckue aprymeHTta. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHT'eHC TIPOM3BOJIbHOTO
ypaBHeHUs Y apKTaHI'eHC YUCI0BOTO yria.
aprymeHnra. TpuroHomeTpuyeckas Ncnonb30BaTh 3aN1UCH
OKDY>KHOCTb, OTpeJie/ieHre TIPOM3BOJILHOTO yTJ/ia uepe3 oOpaTHbIe
TPUTOHOMETPUUECKUX (PYHKIUI TPUTOHOMETpUUeCKUe (PyHKIUH.
YUCJI0BOT'0 apryMeHTa. BbIno/HATH Ipeodpa3oBaHus
OCHOBHbIE TPUTOHOMETPUUECKHEe TPUTOHOMETPUUECKHX BbIPAXKEHUH.
dopmyiiel. [IpeoGpa3oBaHue PemraTb OCHOBHBIE THUIIbI
TPUTOHOMETPUUECKHX BbIPaXKeHUHU. TPUTOHOMETPUUECKHX YPaBHEHUU
PellieHrie TpUrOHOMETPUYECKUX
ypaBHEHUU
[TocnemoBareibHOCTH 5 [TocnemoBaTenbHOCTH, CITOCOOBI OmnepupoBaTh NOHATHAMM:

Y TIPOrPeCCUU

3aJjaHusl I0C/Ie/J0BaTe/IbHOCTEN.
MOHOTOHHBIEe T10C/Ie/I0BaTeTbHOCTH.
ApudmeTrueckasi ¥ TeoMeTpuUecKas
rporpeccuy. beckoHeuyHo
yObIBaroITiasi reoMeTpruUecKast
TIPOTPECCHSI.

CymMa 6ecKOHeYHO

yObIBarol1[ei reoMeTpruyecKoi
TIPOTPeCCHUH.

dopMyJia CI0XKHBIX

TIIPOL{eHTOB. Vcro/ib30BaHue
TIPOTPeCCUU /ISl pellieHUs]
peasnbHBIX 3a/lau TPUK/IaJIHOTO
Xapakrepa

MOC/Ie[J0BaTeIbHOCTD,
apudMeTHUecKasi U reoMeTpruUecKast
nporpeccuu; 6eCKOHeUHO
yObIBaro1jasi reoMeTpudecKast
Mporpeccusi, Ccymma 0eCKOHEeUHO
yObIBatol1[ei reoMeTpruyecKoi
TIPOTPeCCHUH.

3ajaBarhb 110C/e/0BaTe/IbHOCTH
Pa3IMUHBIMU CITIOCOOAMH.
IIpumeHaTh GopMyJTy C/I0)KHBIX
MPOLEHTOB /ISl PellieHHus 33/]au

13 peasbHOW MPaKTUKU

(c ucronb30BaHUEM KaJIbKYJISITOPA).
Hcnonb3oBaTh CBOMCTBA
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Trocse/ioBaTe/IbHOCTe U pOrpeccuii
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JUIs1 pellieHusl peaJbHbIX
3a/lau MPUK/IaHOTO

Xapakrepa

[ToBTOpEHMe, 06001TIEHME, 3 OcHOBHbIE TIOHATUSA Kypca IIpuMeHATHb OCHOBHbIE TIOHATHS KypCa
CcUCTeMaTu3aLys 3HaHUM arebpel v HauaJ anrebpbl ¥ Haya/l MaTeMaTUYeCKOTo

MaTeMaThueckoro adHamuza 10 aHasim3a Jjjisl pelleHus 3ajau

Ksacca, 060011eHre 13 peasibHOM »KW3HU U APYTUX

Y CMCTeMaTu3alusi 3HaHUH LIKOJIBHBIX JUCLATIIUH
OBLIEE KOJIMYECTBO 68
JACOB I1O I[TPOT'PAMME
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11 K/IACC

HaumeHoBanue pa3nena  |KommuuecTBo OcHOBHOe cofiep)kaHue OcHOBHbBIE BU/IbI
(TembI) Kypca yacoB eI Te/TIbHOCTU
00yuaroLuXxcs
CrereHb C paliMOHa/IbHBIM 12 CrerieHb C paliMOHa/IbHBIM ®opmMy/IMPOBATh, 3alIMCHIBATh

TOKa3aTesieM.
[TokazaTesnibHasi PyHKLUSI.
[TokasarenbHble YpaBHEHUS
1 HepaBeHCTBa

rioka3zaTteseM. CBOMCTBA CTEIEeHM.
[Tpeobpa3oBaHye BbIpaXKeHUH,
cojlep>KallliX paljuoHa/bHbIe

CTEeMNeHHU.

[Toka3aTesibHble ypaBHEHUsT

Y HepaBeHCTBa.

[Toka3aTesibHasi GyHKI[Hs, €€ CBOMCTBA
¥y rpaduk

B CUMBOJIHYeCcKoi opme

Y WICTPUPOBATh NpUMepamMH
CBOKMCTBA CTEIeHU.

IIpuMeHATH CBOMCTBA CTENIEHU

J1s1 TipeoOpa30BaHUsI BbIDAyKeHUH.
dopmy/MpOBaTH

Y WUTICTPUPOBATh rpaduyecku
CBOICTBA MOKa3aTenbHOW (QyHKLMU.
PeinaTb OCHOBHBIE TUITbI
TOKa3aTe/IbHbIX YpaBHEHUH

Y HEPABEHCTB.

Ncnonb3oBarTh {U(pOBbIE pecypchl
JI71s1 TIOCTPOeHUs TparKOB DyHKILIMI
Y U3y4yeHUsi UX CBOUCTB

Jlorapudmuueckasi QyHKIUSI.
Jlorapudmuueckre ypaBHeHUS
1 HEPaBEHCTBa

12

Jlorapudm uucna. /lecsiTHuHbIe
Y HaTypaJibHbIe JIorapu(Msl.
[Tpeobpa3oBaHue BEIPAYKEHHH,
coJlep>KalliiX JI0rapu(Mbl.
Jlorapudmuueckrie ypaBHEHUS
Y HepaBeHCTBa.

dopmMyUpOBaTh, 3aNUCHIBATH

B CUMBOJIHYeCKoi opme

Y WUIICTPUPOBATh NNpUMepamM#
CBOMCTBa Jiorapudma.

BbIno/IHATH Nipeobpa3oBaHust
BbIDA)KEHUM, COZlep KalluX JorapupMbl.
®opMy/MpoBaTh
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Jlorapudmuueckasi GyHKIHs, eé
CBOMCTBA U rpauK

Y WICTPUPOBATh rpaduuecku
CBOMCTBA JIorapupmMruuecKoit GyHKIUH.
PemiaTh OCHOBHbIE THUIIbI
Jlorapu(PMUUeCcKUX ypaBHeHUH

Yl HEPaBEeHCTB.

Hcnonb3oBarh HudpoBbie pecypchl
J/1s1 IOCTPOeHUs rpaKOB (PYHKLMMI

Y U3yUYEeHUs UX CBOWCTB.
3HAKOMHUTBHCA C UCTOPHUEN Pa3BUTHS
MaTeMaTUK1

TpUroHomeTpruueckue
(GYHKUWU U UX rpauKH.
TpuroHomeTpuyeckre
HepaBeHCTBa

TpuroHomerprueckre (yHKLMH, UX
CBOMCTBA Y IPa(UKHU.

ITpriMepsl TPUrOHOMETPUUECKUX
HepaBeHCTB

OnepupoBarb

MOHATHEM ITepronUecKas QyHKLHS.
CTpouTh, aHa/IM3UPOBATh,
CpaBHUBATh rpadrKu
TPUTOHOMETPUUYECKUX (PYHKLIUM.
®opMmy/MpoBaTh

Y WTIOCTPUPOBATh rpadguyecku
CBOMCTBA TPUTOHOMETPUUECKHUX
GyHKLMN.

PemaTsh npocreuiye
TPUTOHOMETPUYECKHe HepaBeHCTBa.
Hcnonb3oBarhb rpadpukm /115
pelleHrs: TPUTOHOMeTPUYeCKUX
HepaBeHCTB.

33



Hcnonb3oBath HudpoBbie pecypchl
J71s1 TOCTPOeHUsi rpadrKOB (PYHKIIMI
Y U3yuyeHUs1 UX CBOUCTB

IIpousBogHas. IIpumeHenue
TIPOU3BOJHOU

24

HernpepsiBHble pyHKUMNU. MeToz
VHTEpBaJIOB Ji/Is peLleHUs
HepaBeHCTB. [Ipor3BojHas GyHKIMN.
['eomeTpuueckuyi U pU3UUECKUI
CMBICJI TIPOU3BO/JHOM.

[Ipou3BoOHbBIE 37IEMEHTapHBIX
¢ynkuumi. [TpousBogHast CyMMBl,
MIPOM3Be/IeHUs], YaCTHOTO (PYHKLIMH.
[IprMeHeHMe TTPOU3BOTHOM

K ACC/IeZIOBaHUIO (DYHKLIUU

Ha MOHOTOHHOCTb U 5KCTPEMYMBI.
HaxosxaeHvie HanboJIbIIIero

Y HaUMEHbIIEero 3HaueHus (PyHKLUU
Ha OTpes3Ke.

[IpumMeHeHre TTPOU3BOAHOU

[J/1s1 HAXOXKIeHUs] HAaWTyyIliero
pellleHrs B IPUKJ/IaJHbIX 3a/auax,
[J1s1 OTIpefiesieHrst CKOPOCTH
npoLecca, 3alaHHoro (popmyJ/ion Unm
rpauKoM

OnepupoBaTh NOHATUAMU:
HerpepbIBHasA (PYHKIMS;
ripou3BoAHas QyHKLIUU.
Hcnonb30BaTh reoMeTpUueCcKuil

Y (PM3UYeCKUN CMBICIT

TIPOU3BOJHOM /151 pelleHus 3a/1au.
HaxoauTb 1pou3BOHbIE
371eMeHTapHbIX (PYHKLIUM, BBIYUCIATh
TIPOU3BO/HbIE CYyMMBbI, IPOU3BEJEHUS,
YaCTHOTO (PYHKILIUM.

N cronb3oBaTh NPOMU3BOJHYIO

JJ1s1 UCC/Ie0BaHuUs (DYHKLIUU

Ha MOHOTOHHOCTb U 9KCTPEMYMBI,
NMPUMEHATH pe3y/IbTaThl
HCC/IeA0BAaHMS K TOCTPOEHHUIO
rpadukoB. IlpumeHaTb
TIPOU3BOJHYIO [I/IS1 HAXOXKeHUS
HaWIyylllero pelieHus B MPUK/IaJHBIX,
B TOM UHCJIe COLIUA/IbHO-
9KOHOMMUECKUX, 3a/lauax.
3HAKOMUTBCA C UCTOPHUeN Pa3BUTHS
MaTeMaTH4YeCcKOro aHaam3a
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WNHTerpasn u ero rpumMeHeHust 9 [TepBoobOpa3Has. Tabuiia OnepupoBaTrb NOHATUAMM:
repBoobOpa3sHbIX. repBoobpa3Hasi, MHTerpall.
WNHTerpan, reomeTpuyeckui HaxoauTh riepBoobpa3Hbie
1 (M3UYeCKUI CMBIC/ UHTerpa’a. 3JIeMeHTapHBIX (DYHKLIUM; BBIYUCIATD
BbluncieHue uHTerpasa o gopmysie vHTerpas no gopmysie HoroToHa—
HrroToHna—JIeibHuIIa JleribHMIIA.
3HAaKOMMTBCA C HCTOPHeN Pa3BUTUS
MaTeMaTU4yeCcKoro aHaausa
Cucrembl ypaBHeHUH 12 CuUcTemMbl JINHEVMHBIX YPaBHEHU. OnepupoBaTh NOHATHUAMM: CUCTEMA

Perenvie mpukiagHbIX 3a7a4

C TIOMOILIbK CUCTEeMbI JIMHEUHBIX
ypPaBHEHUM.

CucTeMbl U COBOKYITHOCTH 1ie/bIX,
palMOHAaJIbHBIX, UPPALIMOHA/IBHBIX,
TMOKa3aTe/bHbIX, TOrapu(pMUUeCKUX
YPaBHEHUM U HEPaBEHCTB.
Wcrnionb3oBaHue rpaukoB
(GYHKUWN [J/151 pelleHusl ypaBHEeHUM
Y CUCTEM.

[IpumeHeHVe ypaBHEHUH,

CUCTEM U HEPABEHCTB K

pEeLLeHUI0 MaTeMaTUYeCKrX

3a/lau ¥ 3a/1a4 U3 pa3InuHbIX
obsiacTeit HayKu

Y pea/ibHOM >KW3HU

JIMHEeWHBIX YpaBHEHUU U e€ pellleHUe.
Hcnonb30BaTh CUCTEMY JTUHEHHBIX
ypaBHeHU /1Jisl pellieHust
TIPaKTUYEeCKUX 3a/jau.

HaxoauThb pemieHust IPOCTeNIINX
CHUCTEM U COBOKYITHOCTEH
palMOHA/IbHBIX YpaBHEeHUM

Y HePaBeHCTB.

Hcnonb3oBaTh rpa@uku QyHKLMM
JI71s1 pellieHus1 ypaBHeHU.
MojeMpoBaTh peajibHble CUTYalUU
Ha si3bIKe areOpbl, COCTaB/STh
BbIDA)KEeHUs, ypaBHEHUs1, HEPaBeHCTBa
Y CUCTeMBI 110 YCJIOBUIO 3a/lauH,
HCC/Ie/I0BAaTh MOCTPOeHHbIe MO/[e/TH
C UCMOJIb30BaHUEM arrapara
anrebpoI
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HatypasnbHble v Ljesble urcia 6 HatypasnbHble U 1e/ibie yuciia OnepupoBaTrb NOHATUSAMM:
B 33/jauax U3 peajbHOU HaTypa/bHOe UMCJI0, LieJi0e YUCIIO.
JKU3HU. Hcnonb30BaTh NpY3HAKU JeTMMOCTH
[Tpu3HaKku e/TMMOCTH 1]e/IbIX UnCest L[e/TbIX YKCeJsl, pa3/ioKeHue Yuciia
Ha MPOCTbie MHOYKUTEJT! JIJIs1 PellieHusT
3azau
[ToBTOpEHMe, 060061IIEHME, 18 OCHOBHBIE TTOHSTHS Kypca anreOpbl PemaTh NpUK/IaiHbIE 3a/jaUH
cUCTeMaTH3alys 3HaHUM Y Hauas MaTeMaTu4eckoro 13 pa3/nyHbIX ob/acTell HAyKu
aHa/13a, Y peasibHOM YKU3HU C TIOMOII[BIO
060011leHMe U cucTeMaTU3aLMs 3HaHUM | OCHOBHBIX TIOHSITUM Kypca ajireophl
u Hayva MaTeMaTHh4YecKoro
aHa/iM3a. BeIOMpaTh ONTUMabHbIE
CTI0COObI BBIUMC/IEHUH.
Hcnonb30BaTh /1A pelleHus 3a/au
ypaBHeHUsi, HepaBeHCTBa U CUCTEMbI
ypaBHeHU, CBOUCTBa (yHKIUI
Y rpavKoB
OBILIEE KOJIMYECTBO 102
JACOB I10 ITPOT'PAMME
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PABOYASA ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS»

IIOACHUTEJ/IbBHASA 3AIIMCKA

Ba)kHOCTBYyueOHOT0 Kypca TeOMeTPHUM Ha YpOBHE CpeAHero o0Iiero
obpa3oBaHusi 00yC/OB/eHa TMPAKTUYECKOM 3HAUMMOCTBIO MeETarpeAMeTHbIX U
Npe/IMETHbIX pe3y/bTaTOB 00yueHWss TeOMeTpUM B HAIpaB/IeHUU JINUHOCTHOTO
pa3BuTUs OoOydaroluxcsi, GopMHpOBaHUS (YHKIMOHAJLHOM MaTeMaTHUecKou
I'PaMOTHOCTH, U3YUeHHUsI APYTUX yueOHbIX AWUCIUIUIMH. Pa3Butve y oOydarommxcs

MPaBWIbHBIX TIPE/ICTAB/IEHUN O CYIIHOCTH U TIPOUCXOXKAEHUM TeOMeTPUUYeCKUX
abCTpakIyii, COOTHOIIIEHUM peaJibHOr0 W W/ea/bHOTO, XapaKTepe OTPaKeHHs
MaTeMaTU4eCKOW HayKOH SIBJIeHWH U TIPOL[eCCOB peaslbHOr0 MUpPAa, MecTe TeOMeTpUU
B CUCTeMe HayK W POJId MaTeMaTHUYeCKOro MOZETMPOBaHUs B HAYUHOM TO3HAaHWU U
B IPAaKTHUKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUSI 00YUarOIUXCs,

TaK>Ke KaueCTB MBIIIUIEHUS, HeOOXOANMBIX /ISl a/lalTallid B COBPEMEHHOM
obiecTBe. ['eomeTpus SBASETCS OAHUM U3 0A30BBIX MTPEJMETOB Ha YPOBHE CPEIHETO
ob1iero obpa3oBaHusi, Tak Kak obecrieurBaeT BO3MO>XHOCTh W3yUeHHsT KaK
JMUCLIATITMH

eCTeCTBeHHO-HAayUHOUH HaIpaB/IeHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MblIlieHHe, GoOpMUpyeMOe TIpM HW3Y4YeHUH O0O0yuaroIuMucs
TIOHATHHHBIX OCHOB F€OMETPUM U TIOCTPOEHUH LIETIOUKH JIOTUUECKUX YTBEPXKIeHUH
B XO/le PpeIleHWs TeOMeTPUYeCKUX 3ajiay, yMeHWe BBbIJBUTaTb U OIPOBEPraTh
TUTOTEe3bl HEMOCPEJCTBEHHO WCIIOb3YIOTCS TIPH pelIeHud 3a/jau  eCTeCTBEHHO-
HAYYHOTO IMKJIa, B YaCTHOCTU U3 Kypca (DU3UKH.

YMeHHe OpHEeHTHPOBAThCS B TPOCTPAHCTBE WIpaeT CYIIECTBEHHYIO POJib BO
BCex 00/1acTAX [JesTeNbHOCTH ueyioBeka. OpHeHTalysi 4YesioBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXO/IMMOe YCIOBHE er0 COLUaIbHOTO ObITHs, (hopMa OTpa>keHHst
OKPY’KaroIllero MUpa, YCIOBHE YCIEIHOro MO3HaHUs U aKTUBHOTO Tipeobpa3oBaHust
neticTBuTeNbHOCTH. OmiepupoBaHUe TPOCTPAHCTBEHHBIMU O0pasamu  00beUHSIeT
pa3Hble BUAbI YUYeOHOM U  TPY/OBOM  [JeSITENIbHOCTH,  SIBJSIETCS  OJIHUM
13 TIpodeCCHOHATBbHO Ba)KHBIX KAaueCTB, TI03TOMY aKTyasbHa 3ajaua (hOpMHPOBAHUS
y 00yuarouuxcsi MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTH 0Opa3HOTO
MBIIIJIEHHUS] — CYIeCTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K TPAKTUYECKOU
JesITeTIbHOCTH 110 MHOTHM HarlpaB/IeHUSIM.

Llesib 0OCBOEHUS TIPOrpaMMbl yueOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypOBHe
oOyueHuss — obiieobpa3oBaresibHOe U OOILEKY/IbTYpHOE pa3BUTHE O0yYaroL[uXcs
yepe3  obecrieueHWe  BO3MOXKHOCTH ~ TIPUOOpDETEHUS W KCIIO/Ib30BaHUS
CHCTeMaTUUeCKUX TeOMEeTPUUECKUX 3HAaHWUN U JIeUCTBUH, CIIeIUPUUHBIX FeOMEeTpPHH,
BO3MOXKHOCTH YCIEILTHOTO TIPOJIO/DKEHUsT 00pa30BaHMs [0 CIELUaTbHOCTAM, He
CBSI3aHHBIM C TIPUKJIAHBIM MCII0/Thb30BAHUEM T'€OMETpPHH.

[TpropuUTeTHBEIMU 3a/lauaMd  OCBOeHMsSI yuyeOHOro Kypca «I'eomeTpum»
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Ha 6a30BoM ypoBHe B 10—11 k/accax siB/ISIIOTCS:
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(dbopMrpoBaHUe Tpe/CTaBAeHUs] O FeOMeTPUM KaK 4aCTh MHUPOBOM KyJbTYpbl U
OCO3HaHUe eé B3aUMOCBSI3U C OKPY>KaloL[M MHUDOM;

(opMrpoBaHUe MpeZCTaB/leHUs] 0 MHOIOTPaHHMKAax M Tejax BpallleHusl Kak
0 Ba)KHEWIIMX MaTeMaTUUeCKWX MOJessiX, MO3BOJISIOLUX OMNUChIBaTh U U3yuyaTh
pa3Hble SIBJIeHUs] OKPY>Kalolllero Mupa;

(opMrpOBaHHe yMeHMs paclio3HaBaTb Ha YepTeXxax, MOJeNsX U B peajbHOM
MHpe MHOTOTPDaHHUKH U TeJla BpallleHus;

OBJIa/leHMe MeTOJlaMM pellleHUs] 3a/lad Ha TIOCTPOeHHsT Ha U300pakeHHUsIx
MIPOCTPAaHCTBEHHBIX (UTYP;

(opmrpoBaHue yMeHUs OIepUpOBaTh OCHOBHBIMU MOHATUAMHU
0 MHOTOTPaHHUKaX Y Tejax BpalleHUs] U UX OCHOBHbIMU CBOMCTBaMU;

OBJlaZieHWe aJrOpUTMaMy pellleHHss OCHOBHBIX TWUIOB 3ajay, (opMHpOBaHHe
yMeHUs TPOBOJUTHL HeC/I0XKHbIe J[l0Ka3aTe/bHble DPACCY)X[eHUsl B XOJ/e PpeLleHHs
CTepeoMeTpUUeCKUX 3a/jad U 3a/lau C MPaKTUYeCKUM COJiepKaHueM;

pa3BUTHE HWHTE//IeKTyaJbHbIX M TBOPUYECKHX CIIOCOOHOCTel 00yyJarommxcs,
MO3HABaTe/JIbHOM  aKTUBHOCTH,  UCC/Ae0BaTeNbCKUX  yMEeHWW, KPUTUUHOCTU
MBILLIEHNSI;

dbopmupoBaHve (YHKI[MOHATbHOM T'PaMOTHOCTH, peJleBaHTHOW TeOMeTpUM:
yMeHUe pacrio3HaBaTh TIPOSIBJIEHHsI TeOMeTPUUeCKUX TIOHSTHM, OOBEKTOB W
3aKOHOMEpPHOCTell B peaslbHbIX J>KW3HEHHBbIX CUTyalUsiX W TIPU U3YUEHUM [IPYTUX
yueOHBIX  TpeAMeTOB, TIPOSIBJIEHWSI  3aBUCUMOCTed ¥ 3aKOHOMEpHOCTeM,
¢bopMyMpoBaTh KX Ha si3blIKe TeOMEeTpPUM U CO3/laBaTb T'eOMeTpUUecKrhe MOJenH,
NIPUMEHATb OCBOEHHBbI TeOMeTpUYecKUM armapar [Jigl peLleHus IpPaKTHKO-
OPMEHTUPOBAHHBIX  3a/lau, WHTEpPIpeTHpPOBaTb W  OLIEHWBAThb  I0JyueHHbIe
pe3yJibTaThl.

OTnuunTe/IbHOM  0COOEHHOCTBIO  TIPOrpaMMbl 10 T'eOMEeTPUU  SIBJISIETCS
BK/IFOUEHMEe B KypC CTepeOMeTpUM B Hayaje ero M3yueHUs 3ajjay, pellaeMbIX
Ha YPOBHe WHTYWTMBHOIO T03HaHWS, U OMNpefiesiéHHbIM 00pa3oM OpraHW30BaHHast
paboTa Ha/i HUMH, UTO CTIOCOOCTBYIOT Pa3BUTUIO JIOTUUECKOTO U MPOCTPAHCTBEHHOTO
MBILLIEHNs], CTUMYJIMDYeT IIpOTeKaHWe WHTYUTUBHBIX IIPOLeCCOB, MOTHBUpPYeT
K Ja/JIbHelIIeMy M3y4YeHUI0 MpefiMeTa.

[peamnoureHre OTAAETCS HAr/SJHO-KOHCTPYKTHBHOMY MeTOAY OOyueHUs], TO
eCTb TeOpeTHYeCKHe 3HaHWs MMEKT B CBOEM OCHOBE UYYBCTBEHHOCTh IpeJMEeTHO-
MPAaKTUUeCKON JleITeJlbHOCTA.  Pa3BUTHe TIPOCTPAHCTBEHHBIX —TIpeJCTaBIeHUMN
y oOyyaroluxcs B Kypce CTepeoMeTpuM TPOBOJUTCS 3a CUET pelleHUs 3ajay
Ha CO3/aHUe TIPOCTPAaHCTBEHHbIX 00pa30oB U 3aZlau Ha  OlepupoBaHUe
MPOCTPAHCTBeHHbIMU obOpa3zamu. Co3gaHve ob6pa3a TIPOBOAUTCS C  OMOpPOM
Ha Har/sggHOCTb, a OrepyvpoBaHWe o00pa3oM — B YCJOBUSIX OTBJ€UYeHHs OT
Har/siAHOCTU, MBIC/IEHHOTO U3MeHeHHUsl ero UCXOJHOT0 CO/lep>KaHusl.

OCHOBHBIMHU COZlep>KaTe/IbHbIMUA JIMHUSIMM  yueOHOro Kypca «['eomeTpusi»
B 10-11 xkymaccax sBisroTCA: «MHoOrorpaHHuku», «lIpsgmble U IJIOCKOCTU
B MPOCTpPaHCTBe», «Tesa BpailleHHs», «BeKTOpbl U KOOPJWHAThl B MPOCTPAHCTBEY.
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dopMUpOBaHWE  JIOTUUECKMX  YMEHUM  pacripefiesiseTcsi He  TOAbKO  TI0
cojlep>KaTe/IbHbIM JIMHUSIM, HO U TI0 TojlaM 00ydeHUs] Ha YPOBHe Cpe/iHero o0iijero
oOpa3oBaHMs.

CopepkaHre 00pa3oBaHUSs, COOTBETCTBYIOIjee TIpeAMETHBIM pe3y/bTaTaM
OCBOEHHSI TIPOrpaMMbI TI0O TEOMETPHWM, paclipe/ile/IéHHbBIM TI0 rojfaM O00yueHws,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, uToObI OB/laZieHHe reOMeTpUUeCKUMH TTOHATUSIMHA
1 HaBbIKaMU OCYII[eCTB/ISZIOCH TT0C/IeIoBaTeIbHO U TIOCTYIIAaTeIbHO, C cObJTI0[eHreM
TIPUHIIUTIA TIPeeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHWS BK/IIOUAIUCH B OOIIYI0 CUCTEMY
reoMeTpUUeCKHX Tpe/ICTaB/IeHUI 00yuarolyuxcsi, pacimpsis U yriayonss e€, obpasys
TIPOYHBbIE MHO>KECTBEHHbIE CBSI3U.

OO011jee YKMC/I0 YacoOB, PEKOMEH/IOBAaHHBIX [I/IsI W3yueHUs yueOHOTro Kypca
«I"'eomeTpusi» — 102 yaca: B 10 knacce — 68 uacoB (2 yaca B HeZient0), B 11 kacce —
34 yaca (1 yac B HeJe/it0).

COAEPXXAHUE OBYUEHUA

10 K/IACC

IIpsiMble U TJIOCKOCTU B NPOCTPAHCTBe

OCHOBHbIe TIOHSITUSI CTepeoMeTpyd. Touka, npsiMasi, TIJIOCKOCTb, TPOCTPAHCTRBO.
[MToHsATHE 006 aKCOMAaTUYeCKOM TIOCTPOEHUN CTePeOMEeTPUH: aKCUOMBI CTePeOMeTPUU
Y C/Ie[ICTBUS U3 HUX.

B3auMHOe pacrosio)keHWe TIpSIMbIX B TIPOCTPaHCTBe: TlepeceKarolyecs,
rapajuieJibHble W CKpelluBarolyecs: TmpsiMble. [lapasuie/ibHOCTh MOPSMBIX U
IJIOCKOCTe B TIPOCTPAHCTBe:  Mapasle/ibHble  TpsiMble B MPOCTPaHCTBe,
napajie/lbHOCTb TPEX MPSMbIX, TapaiebHOCTh TIPSIMOM W TMJIOCKOCTU. YTJbI C
COHATpaB/e€HHbBIMA CTOPOHAaMW, YroJ MeXAy TMpsSMbIMHU B TPOCTPAHCTBe.
[TapanienbHOCTh TMJIOCKOCTEN: Mapasulie/ibHble MJIOCKOCTH, CBOWCTBA Mapasule/bHbIX
nockocted. TIpocTeiiiie MpoCTpaHCTBEHHbIE (DUIYpbl Ha TJIOCKOCTU: TETPas[p,
Ky0, rapaJisiesieriurie/i, TOCTPOeHNe CeYeHUH.

[TeprieHIUKY/ISIPHOCTb TIPSIMOM W TJIOCKOCTU: TepIeHIUKYJIsIpDHbIe TIpPsSIMbie
B TIPOCTPAHCTBe, TIpsiMble Mapasijie/sibHble W TMepHeHAUKY/spHble K TIJIOCKOCTH,
MPU3HAK TMepreHJUKY/ISIPHOCTA TIpIMOM U TIJIOCKOCTH, TeopeMa O MpsSMOU
TepPIeHIUKYJ/ISIPHOW TIJIOCKOCTH. YTJIbl B MNPOCTPAaHCTBE: YrOJ MeXIy MNpSIMOU U
TJIOCKOCTBI),  [IByTPaHHbIA  yroj, JIAHEWHbIM  yroj  ABYIPAaHHOrO  yrJa.
[TepnieHAUKY/ISP Y HAKJIOHHBIE: PACCTOSIHHAE OT TOUKU /10 TIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM [0 TIJIOCKOCTU, TIPOeKIUsi (DUTYphl Ha TJIOCKOCTh. [lepreHAuKyASIpPHOCTh
MIJIOCKOCTeW: TIPU3HAaK MepreHUKYJISPHOCTU JBYX IUIOCKOCTed. Teopema O Tpéx
TieprieHIUKYy/isipax.

MHororpaHHuUKH
[ToHaTHMEe MHOrOrpaHHWKA, OCHOBHbIE 3/1eMEeHTbl MHOIOIDAaHHUKA, BBITYK/IbIe U
HEeBBINYK/Ible MHOTOIDaHHUKY, pasBEpPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
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Tpu3Ma, TpaHW ¥ OCHOBAHUS TIPWM3MBI, TIpsiMasi ¥ HaKJIOHHAs TIpU3Mbl, OOKOBas U
T0JIHasi TIOBePXHOCTh Npu3Mel. [lapannenenunes, psiMOYTo/ibHbIN Mapasiieienure]
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U ero cBoiicTBa. [Tupamua: n-yrosibHasi mMpaMu/ia, TpaHd U OCHOBaHHe MUpaMU/bI,
OoKOBasi ¥ TIOJHAs TMOBEPXHOCTh MUPaMU/IbI, MpaBUIbHAs W yCeuEHHas ITUpaMu/ia.
OnemMeHTbl TIpU3MbI U TIMpamMKZbl. [IpaBU/ibHble MHOTOTDAHHUKM: TIOHSATHE
MPaBWILHOTO MHOTOTDAaHHWKA, TpaBW/IbHas TIpM3Ma W TIpaBWIbHas TTUPaMU/Ia,
MpaBWIbHAsl TPEYTroJibHasi MMpaMKa U TIPaBUWIbHBIN TeTpasp, Ky0. [IpexacraBneHue
O MpaBWIbHbIX MHOTOTPAaHHUKAX: OKTa3/Ip, A0oZieKa3ap U ukocasip. CeueHus MPH3MbI
Y TIMpaMU/bl.

CuMMeTpusi B TIPOCTPAHCTBE: CHMMETPUSI OTHOCHTE/NIbHO TOUKH, TIPSIMOM,
TJIOCKOCTHU. DJIeMeHThl CUMMeTpUM B TUPaMU/iax, Mapasiiesenure/iax, paBUIbHbIX
MHOTOT'PaHHUKaX.

BbIuric/ieHre 3/1eMeHTOB MHOTOTPAaHHHUKOB: pébpa, AuaroHasu, yribl. [liomaas
OOKOBOII TIOBEPXHOCTH M TIIOJTHOM ITIOBEPXHOCTH TIPIMOM TIPH3MBI, TUIOIIA/b
OCHOBaHMM, TeopeMa 0 OOKOBOM IMOBEPXHOCTH TIPSAMOM mpu3Mbl. [1oiiass 60KOBOM
TIOBEPXHOCTH U TIOBEPXHOCTU TIPAaBW/IbHOW MMpaMU/Ibl, TeopeMa O IUIOIIau
yceuéHHOU nTupaMu/ibl. [ToHsTHE 006 00BEMe. OOBEM TTUPAMU/IBI, TIPU3MBI.

[Momobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MeXKAY —TUIOIIA[sIMHU
TIOBepXHOCTeH, 00bEMaMu TTOZI00HBIX TeJl.

11 KJIACC

Tena BpaleHus

[lunuHgpuuecKasl IOBePXHOCTb, 00pa3yroliie I[UINHPUUECKON TTOBEepXHOCTH,
OCh [JWIMHAPUYECKOW TToBepxHOCTH. L{umuHAp: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTb,
obpasytolijast ¥ 0Ch, TIOIA/Ib OOKOBO M TIOJTHOM MTOBEPXHOCTH.

KoHunueckasi TIOBepXHOCTb, 0Opa3yrolre KOHMUECKOH ITOBEPXHOCTH, OCh M
BepIIMHA KOHUYeCKOoW MoBepxHOCTU. KOoHyC: 0CHOBaHMe U BepIinHa, 0Opa3symoias u
0Cb, TIOIIA/ZIb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. Y CeUEHHBIN KOHYC: 0bpa3syroliue 1
BBICOTa, OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u 1map: LeHTpP, pajuyC, AUaMeTp, TUIOL[aZib TIOBEPXHOCTH C(epshl.
B3auMHoe pacrioniokeHue cdepbl U TJIOCKOCTH, KacaTe/lbHasi TVIOCKOCTh K cdepe,
noab chepsbl.

M306pakeHue Tes BpalljeHUsI Ha TIJIOCKOCTH. Pa3BépTKa LIWIMH/Ipa ¥ KOHYCa.

KombuHalyy Ten BpallleHHdss 1 MHOTOTPAHHUKOB. MHOIOrpaHHKK, OTMHCaHHBIN
0kKoJ10 cheprl, chepa, BITMCaHHasi B MHOTOTPAaHHUK, WK TeJIO BpaIljeHHs.

[Torsitue 00 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tejl. Teopema 06 00BEMeE
NIPSIMOYTOJILHOTO Tapasijiesienirezia U caeficTBus u3 Heé. OObEM LUIMH/PA, KOHYyCA.
OOBEM 11apa u TIoIab Chepsl.

[Togobubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MeXAY TUIOLIaJsaMU
TOBepXHOCTel, 00béMaMH 1MOI0OHBIX TeJl.

Ceuenust IMHApa (TIapasuieNlbHO U TIePIeHIUKY/ISPHO OCH), CeueHHusi KOHyca
(mapansieslbHOE OCHOBAHUIO U TIPOXOZsiiiiee Yepe3 BepIIUHY ), CeUeHUs I1apa.
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BeKTOpbI U KOOP/JMHATHI B IPOCTPAHCTBE

BekTop Ha miockocté M B npoctpaHcTBe. C/i0’KeHHe M BbIYMTaHME BEKTOPOB.
YMHOXeHHe BeKTOpa Ha 4Mciio. Pa3fiokeHWe BeKTOpa IO TPEM HEKOMIJIaHAPHBIM
BekTopaM. [IpaBusio napannenenunesa. PeiieHue 3a/iau, CBSI3aHHBIX C TIPpUMEHEHHEM
IpaBWI JIEWCTBUA C BekKTopamu. [IpsMoyrosibHasg cucTemMa KOOpJVHAaT B
npoctpaHcTBe. KoopauHaTtel BekTtopa. [Ipocreiilive 3ajauv B KOOpAMHATaxX. YTOM
Mexxay BekTopamu. CKansipHOe Mpou3BeieHUe BeKTOPOB. BelunciieHne yriioB Mexay
MPSIMBIMM M TUIOCKOCTSIMU.  KOOp/IMHAaTHO-BEKTODHBIM METOZ, TpH  pelleHuU
reOMeTpUYeCKHX 3a/au.

IIPEIMETHDBIE PE3YJ/IbTATDI

K konny obyuenusi B 10 Kaacce oOyvarOmuiicsl TOMYUUAT CeAyIOIIHe
rpeiMeTHbIe Pe3y/IbTaThl:

OMepUpOBaTh MOHATUSAMU: TOUKA, TIPsiMasi, IJIOCKOCTh;

TPUMEHSITh aKCUOMBbI CTEPEeOMETPUM W CJIeJCTBUSI W3 HUX TIpU pelleHur
reoMeTpUYeCcKrx 3a/ay;

OMepupoBaTh MOHATUAMU: TapajlyIe/IbHOCTh U TePIeHAUKYISIPHOCTb NPSIMbIX U
TIZIOCKOCTeH;

K/IaCCU(PULIMPOBAaTh B3aMMHOE pAaCIlO/io)KeHHWe TIPSIMbIX UM TJIOCKOCTeH
B [MPOCTPAHCTBE;

OTIepUpPOBaTh TIOHATUSMU: [IBYTPaHHBIA yTOJ, TPaHH ABYTPAaHHOTO yTJja, pedbpo
[JBYTDAaHHOTO yrja, JIAHEWHbIM yroj [ABYTPAaHHOrO yIJa, TpaAyCHas Mepa
[IBYTPaHHOr 0 yTJIa;

OMepupoBaTh TMOHSTUSMU: MHOTOIDAaHHUK, BBINYK/JIbIA W  HEBBINYK/IbIU
MHOTOTPaHHUK, 37IeMeHTbl MHOTOTrPDaHHHMKA, MPaBU/IbHbIM MHOTOT DaHHUK;

pacro3HaBaTb OCHOBHble BH/bl MHOIOTPAaHHUKOB (MMpaMuza, MpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0);

K/lacCU(UIMpoBaTh MHOTOT'PAaHHUKH, BbIOMpasi OCHOBaHUs /il K/lacCU(PUKaIin
(BBIMYK/IbIe U HEBBINYKJ/Ible MHOTOIrPAaHHUKH, MPaBU/IbHbIE MHOIOTPaHHUKH, TpsSMbIe
Y HaKJIOHHBIE TIPHU3MBI, Mapasiie/enurie/ibl);

OMepupoBaTh TIOHATUSIMU: ceKkylas TJIOCKOCTB, ceyeHue

MHOTOT'PaHHUKOB; 0OBSCHSTh MPUHIIUAIIBI TIOCTPOEHUST CeUeHUM, UCITOMb3Ys

MeTO/, CJ1e/I0B;

CTPOWUTH CEUeHWs] MHOTOTDAaHHUKOB METOJOM CJIe[IOB, BBITIOMHSATH (BBIHOCHBIE)
TJIOCKAe UepTeKHd U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHA CBEpXy, COOKY,
CHU3Y;

pelllaTh 3alaud Ha HAXOK[eHHe TreoOMeTPHUUeCKUX BeJMurH 1o obpasiam wiu
arOpUTMaM, TIPUMeHsId W3BeCTHble aHa/MThYeCKhe MeTOAbl TIPU  peLleHuur
CTaHJApPTHBIX MaTeMaTMUYeCKUX 3a/iad Ha BbIUMC/EHHE PacCTOSHUU MeXIy [ABYMS
TOYKaMH, OT TOUKH [0 IPSIMOU, OT TOUKH [0 TJIOCKOCTH, MEK/y CKPeLIUBaOLLUMUCS
TMPSIMBIMY;
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pelaTh 3d4d4M¥ Hd HAXOXIEHHWE TeOMEeTPHUYECKHUX BE/JIMYMH I10 06pa3uaM nin
dJIrTOPUTMaM, IIpPUMEHAA M3BECTHbIE dHA/IUTUYEeCKHMe MeTOAbl IIPHU pelleHWH
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CTaHJApTHbIX  MareMaTMYeCKMX 3aJa4 Ha  BbIUMC/AEHHe  YIJIOB  MeXJy
CKpPEeIMBAOLMMUCA  MPAMBbIMHA, MeXJy TpsSAMOA W  IUIOCKOCTBIO, MeXZY
TIJIOCKOCTSIMHM, [IBYTPaHHBIX YIJIOB;

BBIUMCJ/IATE O0BEMBI M TIOLIA/IM TIOBEPXHOCTeH MHOTrOrpaHHUKOB (TIpH3Ma,
nvMpamMuzia) C IpuMeHeHreM (OpMyJi, BBIUUC/IATE COOTHOLIEHUST MeXAY TI0L[asiMy
NoBepxXHOCTel, 00béMamu 110100HBIX MHOTOTDaHHUKOB;

OIlepypoBaTh MOHATUSAMU: CHMMeTpUS B IPOCTPAHCTBE, LIeHTP, 0Cb U TUVIOCKOCTh
CUMMeTpUH, LIeHTP, OCb U MJIOCKOCTb CHMMETPUHU (PUTYPBI;

u3BjeKaTb, MpeoOpa3oBbiBaTb U MHTEpHpPeTUpPOBAaTh  HWH(OPMALIO
O TIPOCTPAHCTBEHHBIX '€OMeTPUYECKUX (PUTypax, Mpe/CTaB/IeHHYI0 Ha uepTexax U
PUCYHKaX;

MIPUMEHATb TeoMeTpUueckre (PakThl JJi1 pelleHUs] CTepeoMeTpUYecKuXx 3ajad,
NIpe/II0/IararoliiX HeCKOJIbKO 11aroB pellleHus], eC/IM YC/I0BUSl IPUMEHeHUs 3aJaHbl
B SIBHOU (popMe;

NPUMEHATh  TPOCTellllMe  TpOrpaMMHble  CpeJCTBa W 3JeKTPOHHO-
KOMMYHHKALIMOHHbIE CUCTeMbI [IPU pellleHnH CTepeoMeTpUYecKuX 3a/1ay;

NIPUBOJUTH ITPUMEPHLI MaTeMaTUYeCKUX 3aKOHOMEepPHOCTel B MPUPOJe U XKU3HH,
pacro3HaBaTh MPOsIB/IEHUE 3aKOHOB T'eOMeTPUU B UCKYCCTBE;

MIPUMEHSATh TOJyUeHHble 3HAHUS Ha TIPAKTHKe: aHa/Iu3MpOBaTh peasbHble
CUTyallud M TPUMEHSTb M3yUeHHble [IOHATHS B TPOLieCCe IIOMCKa peLleHus]
MaTeMaTHuecKy c(popMyIMpPOBaHHOW NTPOo6/ieMbl, MO/Ie/TMPOBATh pPeasibHble CUTYaL[uH
Ha $3bIKE TeOMeTpUM, HCCIe0BaTb MOCTPOEHHbIe MOJEMU C MCI0J/Ib30BaHUEM
reoMeTpUuecKUX TOHSATUM U TeopeM, arrapara anareOphl, pellaTh MpaKTHUeCKHe
3a/lauM, CBSI3aHHbIe C HAXOKJeHUeM reOMeTpUYeCKUX Be/IMUYUH.

K koH11y 06yueHus B 11 K/1acce o0yuaroluiicsi HAQyUuTCs:

OTepyupoBaTh TMOHATUSAMU: IL[WJIMHApDUUYECKasi TIOBEPXHOCTb, 0Opa3symoliue
L[UIMHPUUECKOM TOBEPXHOCTH, LIWJIMHAD, KOHWYeCcKasi TIOBePXHOCTb, 00pa3yoiirie
KOHHUYECKOM TTOBEPXHOCTH, KOHYC, C(pepruecKasi IOBEPXHOCTb;

pacro3HaBaTh Tejia BpallleHus (LIWIMHAP, KOHYC, cdepa U 11ap);

OOBSICHATL CITOCOOBI TIO/TyUeHHS TeJT BpaIl|eHHS;

K/IaCCU(PULIMPOBaTh B3aMMHO€e pacIioyio’keHre cdepbl U MI0CKOCTH;

OTepUpOBaTh MOHITUSIMU: I1aPOBOM CETMEHT, OCHOBaHHEe CerMeHTa, BbICOTa
CerMeHTa, 11apOBOM C/I0M, OCHOBaHKeE 111apOBOT0 C/10s, BbICOTA I1apOBOTO CJIOS,
111apDOBOU CEKTOP;

BBIUKC/ISITE 00BEMBI M TIIOIA/IV TIOBEPXHOCTEM Tesl Bpall[eH!s], TeOMeTPHUYeCKUX
Tes C npyuMeHeHreM (hopMYJI;

oreprpoBaTh TMOHSATHUSMU: MHOTOI'DAHHUK, BITHMCAHHBLIM B chepy U OMUCaHHBIM
0kKoJ10 cepsl, chepa, BMCaHHAasi B MHOTOTPAHHUK W/IW TeJIO BpalleHUs;

BBIUMC/ISITH COOTHOIIIEHHSI MEX[y TUIOMIA[sMHU TTOBePXHOCTe U 00béMaMu
1oZI0OHBIX TeT;
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n300pakaTh wu3ydaemble GUTYPhl OT PYKM U C TIpUMEHEHHEM TIPOCThIX
YepTEKHBIX UHCTPYMEHTOB;

BBLITIO/THATE (BBIHOCHBIE) TIJIOCKME UepTeXXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buz cBepxy, cOOKy, CHH3Y, CTDOUTb CeUeHUs Tesl BpalljeHus;

W3B/ieKaTb,  WHTEpPIIpeTUpOBaTh W Mpeobpa3oBbiBaTb  HWH(OPMALUIO
O TIPOCTPaHCTBEHHBbIX I'eOMeTpUUYeCKUX (Urypax, IMpe/iCTaB/IeHHYIO0 Ha uepTeXxaxX U
PUCYHKaXx;

OTepUpOBaTh MOHSATHEM BEeKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH JIEMCTBUS CJIO’KEHUsS] BEKTOPOB, BLIUMTAHUSI BEKTOPOB U YMHOKEHUSI
BEKTOpA Ha YKCJI0, 0OBSCHSATh, KAKUMU CBOMCTBAMH OHHU 00/1a/afoT;

TIPUMEHSITh TIPABUJIO Tapasliesiernurie/a;

OreprpoBaTh MOHSATUSIMU: JeKapTOBbl KOOD/JWHAThl B MPOCTPAHCTBE, BEKTOP,
MOZy/b BeKTOpa, PaBeHCTBO BEKTOPOB, KOOD/AWHATbI BeKTOpa, Yrojl MeXay
BEeKTOpaMH, CKaJIIpHOe MpOM3Be/leHre BEKTOPOB, KOJIJIMHeapHble W KOMIlIaHapHbIe
BEKTODbI;

HaXOZUTh CyMMY BEKTODOB U TIPOM3Be/leHHe BEKTOpa Ha UHWC/I0, YTOJl MEXIY
BeKTOpaMH, CKaJ/IIpHOe TIpou3BeJileHue, pacKia/ibiBaTb BEKTOP TI0  JIBYM
HEeKOJIJTMHeapHbIM BeKTOpawm;

3a/jaBaTh MJIOCKOCTb YpaBHEHUEM B [IeKapTOBOI CUCTeMe KOOpJUHaT;

TIPUMEHSITh TeoMeTpuueckre (akKThbl /Jisi pellleHrsl CTepeoMeTpUUeCcKrX 3afad,
TIpe/INo/iararoIuxX HeCKOJIbKO I11aroB pellleHus], eC/iu yCI0BUS TIPUMeHeHUs 3a/laHbl
B sIBHOM (hopMme;

pelllaTh TIPOCTeMIlIe TeoMeTpUUecKHWe 3a/[aul Ha TpPUMeHeHHe BeKTOPHO-
KOOPZMHATHOTO MeTO/a;

peliath 3a/laud  Ha /IOKa3aTelbCTBO MaTeMaTMUeCKUX OTHOIIeHUH U
Haxo)KJeHHe TeoMeTPUUeCKHUX BeJIMUMH 10 oOpasijaM WM ajropyuTMaM, TTPUMeHSss
W3BeCTHbIE MeTO/IbI TIPH PellleHUH CTaHJapPTHBIX MaTeMaTHUeCKUX 3a7iay;

MPUMeHSITb ~ TIPOCTellllve  TIpOrpaMMHble  CpeJiCTBA UM 3JIeKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTeMbI TIPU pellleHUH CTepeoMeTpUUYecKrX 3a/1ay;

TIPUBO/IUTH MPUMeEPLI MaTeMaTHYeCKUX 3aKOHOMEepPHOCTel B MPUPO/Jie U XKU3HH,
pacIio3HaBaTh IMPOsiB/ieHHe 3aKOHOB reOMeTPUM B UCKYCCTBE;

MPUMEHSITh TOJlyueHHble 3HaHUSI Ha T[paKTHKe: aHa/lM3UpOBaThb peasibHbIe
CUTyallUd U TPUMEHSTh U3yuyeHHble TIOHATHUS B TIPOLlecCe TIOMCKa pellieHus
MaTeMaTh4yeckKu chopMyIMpoBaHHOM NMpo0JieMbl, MO/IeJTMPOBATh peabHble CUTYallun
Ha $3bIKe T'eOMeTPUM, WCC/AeloBaTh TIOCTPOEHHble MOJield C HUCI0/Ib30BaHUEM
reoMeTpUUYeCKUX TIOHSATUNM W TeopeM, amrapaTa anreOpbl, peliaTh ITPAKTHUeCKUe
3a/lauM, CBsI3aHHbIE C HAaXOXK/JeHHeM reoOMeTpUUeCKUX BeTUUMH.
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TEMATHNYECKOE IVNTAHUPOBAHUE

10 KVZTIACC
HavimeHoBanue paszgena  |KosmnuecTtBo OCHOBHO€ CoJiepKaHue OCHOBHbIE BU/IbI
(Tembl) Kypca 4yacoB JlesiTe TbHOCTH
o0yuaroimxcs
BBezieHue B cTepeoMeTpUro 10 OCHOBHBbIE TIOHATHS CTEPEOMETPUU: AKTyanu3upoBaTth (HaKTbl U METO/IbI

TOUKa, NpsiMasi, MJI0CKOCTb,
ripoctpaHcTBo. [IpaBuna
1300pa’keHUs Ha pUCYHKaX:
H300pakeHUsI

TIJIOCKOCTEW, NapasiiebHbIX
NpSIMbIX (OTPE3KOB), CepeIuHbI
OTpe3Ka.

ITonaTus: nepecekaroryecs
TIJIOCKOCTH, TIepeceKarolyecs
npsiMasi ¥ TIJI0OCKOCTb.
3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha MPOEKLIMOHHbIX
yepTexkax. HauasmbHble cBe/jeHUs
0 KyOe u ripamMu/ie, UX
pa3BEpPTKU

u mozenu. CeueHus
MHOTOrpaHHUKOB. [ToHsTHE 006
aKCMOMAaTUYeCKOM MOCTPOeHUU

TJIaHUMeTpUU, pe/ieBaHTHbIE TEMe.
ITonyuarts nipe/cTaB/ieHUs

O MPOCTPaHCTBEHHBIX (PUrypax,
pa30upaTh NpOCTeHIIMe MpaBUIa
n300paykeHust 3TUX (QUryp.
M300pakaTh NPSIMYIO U TUIOCKOCTh
Ha PUCYHKe.

Pacno3HaBaTh MHOTOTPaHHUKH,
nMpamMuzly, Ky0, Ha3bIBaTh UX
571eMEHTHI.

IlenaTh PUCYHOK Kyba, TpamMu/pl,
HaXO/IUThb OIIMOKU B HEBEPHBIX
M300paKeHUSIX.

3HAKOMHUTBCA C CEUEHUSIMH,

C METOZIOM CJie[IOB; UCM0JIb30BaTh
JLIS1 TIOCTPOEHUST CeUeHUsT MeTO[]
C/ie/loB, KPaTKO 3aMlMChIBATh I1aru
MOCTPOEHUS CeUeHHUsl.
Pacno3HaBaThb BUJ| CeUeHUs
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CTepeOMEeTPHH: aKCHOMBI
CTepeOMeTPHUH U CJIeICTBUS U3 HUX
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Y OTHOIIIeHUM, B KOTOPBIX CeueHue
nenuT pebpa Kyba, HaXOJUTh
TJIOIIA/Ib CeUeHUsl.
Hcnosb3o0Barh 1oj00ue npu
pellieHUH 3aZiau Ha

MOCTPOEHUE CeUeHHUN.
3HAKOMHUTBCA C aKCHOMaTUUeCKUM
TIOCTPOEHNEM CTepeoMeTpHH,

C aKCUOMaMU CTepeoMeTpUH

Y CJIeICTBUSIMU U3 HUX.
NnnrwcrpupoBaTh akCUOMBI
pPUCYHKaMH ¥ TIpUMepamMu

13 OKpY>Katolrieid 06CTaHOBKU

[IpsimMbie 1 TJIOCKOCTU

B [IPOCTPAHCTBe.
[TapasnenbHOCTE NPAMBIX
Y TIJIOCKOCTEN

12

B3anmMHoe pacrosioykeHue TIpsIMbIX
B ITPOCTPAHCTBeE: MepeceKarolrecs,
rapasuie/ibHbie U
CKpell[MBarollecs TpsiMble.
[TapanienbHOCTh MPSIMBIX

Y TIJIOCKOCTeH B TPOCTPAHCTReE:
Trapa’ie/ibHble MpsiMble

B MMPOCTPAHCTBE;

Trapasie/ibHOCTh TPEX TPsIMbIX;
rapasuie/ibHOCTh IPSIMOM U
TVIOCKOCTU. YTJIbI

C COHarpaB/eHHbLIMHA CTOPOHAMU;
YrOJ1 MeXy NPSIMbIMU B

AKTyamm3upoBaTh (HaKThl U METO/bI
TJIaHMEeTPHH, PejieBaHTHBIE TEMeE,
TPOBO/IUTH aHAJIOTHH.

Ilepeuync/sITH BO3MOJKHBIE CITIOCOOBI
Pacrio/ioKeHUst IBYX TPSIMbIX

B TIPOCTPAHCTBe, UTFOCTPUPOBATh UX
Ha TIpUMepax.

JlaBaThb onpejesieHHe
CKPeIUBAIOIIUXCS MPSIMBbIX,
dbopmy/MpoBaTh NPU3HAK
CKPeILHBaIOIHXCS TPSMBIX

Y TIPUMEHSITh ero MPH PellleHuH
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TIPOCTPaHCTBe.
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[TapasienbHOCTD MI0CKOCTEH:
rapasijiesibHble MJI0CKOCTH;
CBOMCTBA MapasliebHbIX
TIJIOCKOCTEN.

[Tpocrelillive MPOCTPaHCTBEHHBIE
(buUrypsl Ha IMJIOCKOCTU: TeTPas3/p,
Ky0, mapasisiesieniuie/i; MoCTPOeHUe
CceyeHuu

3a/1au.
Pacnio3HaBaTth NprsMy, Ha3bIBaTh €€
57IeMEHTHI.

CTpoutb ceueHrs PU3MBbI

Ha FOTOBBIX YepTeXKax.

ITepeuyuc/sITH BO3MOKHBIE CITIOCOObI
B3aMMHOT'0 PACIOJIOXKEHUs MPAMOU

Y TIJIOCKOCTHU B MPOCTPAaHCTBe,
MPUBO/IUTH COOTBETCTBYIOLIME
TPUMepHbI U3 peasTbHON XKU3HMU.
JlaBaThb onpepeneHune
rapasiie/ibHOCTH TIPSIMOU

Y TIJTIOCKOCTH.

@dopMy/IMpPOBaTh NPHU3HAK
rapasiie/ibHOCTH TIPSIMOU

Y TIJIOCKOCTH, yTBEPXKJEeHre O PSIMOM
riepecevyeHus IByX IJIOCKOCTeH,
MPOXOJALMX Yepe3 Tapasie/ibHble
MpsiMbIe.

Pemrare npakTuueckue 3ajaud

Ha MOCTPOeHue CeueHuHr
MHOTOI'PaHHHUKa.

OOBACHATH C/Ty4au B3aUMHOT'0
PacCIioI0’KeHUsI TIJIOCKOCTEH.

JlaBaTh onpejeseHye NapasiieabHbIX
TJIOCKOCTEeW; NPUBOJUTE TIPUMEPBI
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Y3 peaslbHOU »KU3HU U OKPY KaroLen
00CTaHOBKH, WUTFOCTPUPYIOIIHE
rapasyie/IbHOCTh MJIOCKOCTEMH.
HNcnonb3oBaTh nprsHaKk
rapayie/lbHOCTH [IBYX MJIOCKOCTEM,
CBOKCTBA Mapasie/ibHbIX
TMJIOCKOCTe MpU pelleHnH 3a/1au Ha
roctpoenrie. O0BACHATH, UTO
Ha3bIBaeTCs Mapasuie/ibHbIM
MPOeKTHPOBaHUEM

Y KaK BBITOJTHSIETCSI POEKTUPOBAHUE
(GuUryp Ha MI0CKOCTb.

M300pakaThb B rapaie/lbHOM
MPOEKLIUY pa3/INuHbIe
reoMeTpuyeckue GUrypsbl.
MopenupoBaTth peajibHble CUTYyaL[1
Ha si3bIKe TeOMeTpH1H, UCC/IeI0BaTh
MOCTPOEHHbIE MOJe/H

C UCI0/Ib30BaHWEM IreOMeTPUUeCKUX
TIOHSITHH.

HNcnonb3oBaTh 1pu pelieHumn
3a/lay Ha MOCTPOeHUe CeueHun
TOHSITHE TIapa/l/IeIbHOCTH,
MpU3HAKU

Y CBOMCTBA Mapasiie/ibHbIX

MPSIMBIX Ha MJIOCKOCTH
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[eprieHAVKYISPHOCTD MPSAMBIX
U IJIOCKOCTeH

12

[TeprieH UKy IIPHOCTD NPSIMOU

Y TUIOCKOCTH: TTepreHUKYIsIpHbIe
NpsIMble B POCTPAHCTBE, MPsIMble
napasuiesibHble U MepreHAuKyIsipHble
K [JIOCKOCTH, MPU3HAK
NepreHUKYJIIPHOCTH NPSIMOU

Y TUIOCKOCTH, TeopeMa O MpsSIMOKr
MepneHUKYJ/IIPHOM TI0CKOCTH
[TepnieHAUKY/ISAP ¥ HAK/IOHHbBIE:
paccTosiHye OT TOYKH 10 IJIOCKOCTH,
pacCTOsiHUEe OT MPSIMOU 10
TJIOCKOCTH

AKTya/u3upoBaThb (PakTbl U METO/bI
TJIaHUMETPUU, Pe/ieBaHTHbIE TEME,
MPOBOJUThL aHAJIOTUM.

OO0BACHATB, KAKOM Yroj Ha3biBaeTCs
YIJIOM MeXy TepeceKaroluMUCs
MPSIMBIMU, CKPELIUBAIOLIUMUCS
MpsSIMBIMU B TIPOCTPAHCTRe.

JlaBaThb onpejesieHue
MepreHJUKYJISPHbIX MPSIMBbIX

Y TIPSIMO,

repreHguKYJ/IsIPHOM K

TJIOCKOCTH.

Haxogutb yribl Mexay
CKPeIIUBaIOIMMHUCS MPSIMBbIMU B Ky0e
Y UpaMuge.

ITpuBoauTHL NpuMepsbI U3
peanbHOM >KM3HU U OKpY’Karoleu
00CTaHOBKM, WTIOCTPUPYIOLIHEe
TMeprieHINKYy/ISIPHOCTh MPSIMBIX

B MMPOCTPaHCTBe

Y TepIeHIUKYISIPHOCTh IPSIMOM

K IJIOCKOCTH.

dopmyMpoOBaTh NPU3HAK
TMeprieHIUKYy/ISPHOCTA TPSIMOU

Y TJIOCKOCTH, TIPUMEHSITh ero Ha
MpaKTHKe: 00BSICHATD
TepreHANKYISIpHOCTL pebpa Kyba

Y IMaroHa/Iv ero rpaHy, KOTopas ero
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He CO/IepXXUT, HAXOAUTh JTUHY
JviaroHaau Kyoa. Beunc/isTe BbICOTY
MPaBU/ILHOU TPeyTO/IbHOU

Y TIpaBUIbHOU

YeThIPEXYT0J/IbHOM TTMPaMUJ, 110
JTMHaM pébep.

PermaTh 3a/jauy Ha BbIUYMC/IEHUS,
CBsI3aHHbIE C

NepreHJUKYISIPHOCTBIO MPSIMOU U
MJIOCKOCTH,

C UCTOJ/Ib30BaHUEM TP PeLlleHUH
NJIaHUMeTPUUeCKUX (hakToB

Y METO/IOB.

OO0BACHATH, UTO HA3bIBAIOT
rieprieHIUKY/ISIPOM Y HaK/IOHHOM

13 TOUKU K IJIOCKOCTH;

TpOeKLIen

HaKJIOHHOM Ha TUI0CKOCTh. OOBSICHSITS,
YTO Ha3bIBAETCS PaCCTOSTHUEM:

OT TOYKHM [I0 TIJIOCKOCTH; MEXY
rapasijieJlbHbIMU TJIOCKOCTSIMU; MEXKIY
MpsIMOM UM MapaJsiyie/ibHOM er
MJIOCKOCTBIO; MEXIY
CKPEeIUBaIOLMHUCS TIPSIMBIMHU.
HaxoauTb 3TH PacCTOSIHUS B IPOCTHIX
ciiyuasix B Kybe, mpamu/ie, pusme.
MojgenpoBaTh peajibHble CUTyaLluU
Ha si3bIKe reOMeTPUU, UCC/Ie[l0BaTh
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TTOCTPOEHHBbIE MO E/TA
C MCI10/Ib30BdHUEM I'€eOMETPUYECKHUX
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TIOHSITUH.

Hcnonb30BaTh NMpU pellieHUH 3a/jau
Ha MOCTPOEeHWe CeUeHU TeopeMy
[Tudaropa, cBOKCTBa MPSIMOYTOJIbHBIX

TPeyroJIbHUKOB
Yrae1 Mmexay npsMbIMU U 10 YT/1Bl B IPOCTPAHCTBe: YIO/l MeXKAY AKTya/u3upoBaThb (PakTbl U METO/bI
TJIOCKOCTSIMU NIPSIMOM Y TIJIOCKOCTBIO; IJIaHUMEeTpUH, pejieBaHTHbIEe TeMe,
JBYTPAHHBIN YTOJ, TMHEUHBIA YTOJI MPOBO/JIUThL aHAJIOTUH.
[IBYTPaHHOr0 yria. JlaBaThb onpejesieHye yrja Mexay
[TepnieHVKYASIPHOCTDb MJIOCKOCTEU: MPSIMOU U TVIOCKOCTBIO,
NIpU3HAaK IepIieHIUKYISpPHOCTU (opMyIMpoBaTh TeOpeMy O TPEX
JBYX TIOCKOCTel. Teopema o Tpéx neprieHIUKYy/isipax U 00paTHYIO K Hel.
TNepIieHMKYyJIspax HaxoauTb yros Mexxay npsimou

Y TVIOCKOCTBIO B
MHOTOrpaHHUKE, PaCCTOSTHHE OT
TOYKH 10 IPSIMOU

Ha MJIOCKOCTHU, UCTIO/b3YS TEOPEMY

0 Tpéx nepneHuKyssipax. [[poBoauTb
Ha yepTeXke TMepIreHJUKYy/sp: U3
TOYKM Ha TMpPSIMyr0; U3 TOYKH Ha
TJIOCKOCTb.

JaBaThb onpejeneHue

JIByTPAHHOTO yIJla U ero

371eMeHTOB. OOBSICHATH PaBEHCTBO
BCeX JINHEHHBIX yTJIOB

JIByTPaHHOTO yrJIa.

Haxoautb Ha yepTe)ke ABYrPaHHbIN
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yron mnpu  pebpe  TUPaMU[BI,
TIpU3MBI, Napasuieenurnesa.
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JlaBaTb onpejesieHHe yrjia Mexxay
TJIOCKOCTSIMMU.

JlaBaThb onpejesieHue

Y (popmy/mmpoBaTh NpU3HAK
B3aMMHO MepPreHIUKYJISIPHBIX
TJIOCKOCTEH.

HaxoauTb yribl MeXy TJI0CKOCTSMU
B Kybe u nupamu/e.

Hcnonb30BaTk Npy peleHnu

3a/lay OCHOBHBIE TEOPEMBI U

MeTO/bl VIAHUMETPUH.
MojenpoBaTh peasbHble CUTYalUU
Ha S13bIKe reOMeTPUH, HCCIeA0BaTh
MOCTPOEHHbIe MOJe/n

C UCTI0/Ib30BAHUEM T'eOMEeTPUYEeCKHUX
TOHSATUM.

Mcnonb3oBarsk Ipy peliieHUU

3a/1au Ha MOCTPOEHUe CeUeHU!
COOTHOLLIEHUS B IPSIMOYTO/TbHOM
TPEeyroJIbHUKe

MHororpaHHUKH

11

[ToHsiITME MHOTOrpaHHUKa,
OCHOBHBI€ 37IeMeHTbI
MHOT'OTPaHHUKA, BBIMTYKJIble U
HEBBIIyKJ/Ible MHOTOIPaHHUKUY;
pa3BépTKa MHOIOrPaHHUKA.
ITpusma: n-yrosibHasi Ipu3Ma; rpaHu

AKTyanu3upoBarth (HaKThl U METO/IbI
[JIAHUMEeTPUH, pesieBaHTHbIe TeMe,
NPOBOJAUTH AHA/IOTUM.

JlaBaTh omnpejesieHue
rapaJsuiesieniure/ia, paclo3HaBaTh ero
BU/IbI U U3y4aTh CBOMCTBA.
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Y OCHOBaHWS MPU3MBbI; MpsiMast
Y HaKJIOHHAas TIPY3MbI; O0KOBast

Y T10JIHAsl TOBEPXHOCTD IIPU3MBI.
[Tapannenenuref, OpsMOYTOIbHBIN
rapasulesieniures; U ero CBOKWCTBA.
[Tvpamuza: n-yronpHasi mipamuza,
I'paHy ¥ OCHOBaHUWe MUPaMU/ibl;
6oKoBasi ¥ Mo/THasi TOBEPXHOCTh
MYpaMu/bl; paBUIbHas U

yceu€HHas MMpaMuza.

O/eMeHTbI ITPU3MbI U TUPAMU/IBI.
[TpaBU/IbHBIE MHOTOTDAHHUKU:
MOHSITHE NPaBUIBHOTO
MHOTOI'PaHHUKA; TIpaBU/IbHAs IpU3Ma
Y TIpaBWIbHAs IUPaMU/a;
rpaBU/IbHAs TPeyroJibHas MUpaMu/ia
Y TIPaBWIbHBINA TeTpas/p; KyoO.
[IpencraBneHne 0 NpaBUIBHBIX
MHOTOI'PaHHUKAX: OKTa3p, A0ZeKasap
Y UKOCas[p.

CrMMeTpHs B MPOCTPaHCTBe:
CUMMeTpPUSI OTHOCUTEIbHO TOYKH,
IIPSIMOU, IIJIOCKOCTU. DJIeMeHThI
CMMMETPHUH B MUPaMHUAX,
napasijiesienuresiax, NpaBUIbHBIX
MHOTOI'PaHHHUKAaX.

JlaBaThb ornpe/iesieHye NUpaMu/pbl,
pacno3HaBaTh BU/Ibl MUPAMU/I,
¢bopmymMpoBaTh cBOMCTBa pEbep,
rpaHer U BbICOThI MTPaBUIbHOM
MUPaMU/bL.

HaxoauThb 1riomnia/ib oHOU

1 OOKOBOW IMOBEPXHOCTU MHPAMU/IBI.
JlaBaThb omnpeje/eHue yCeUEHHOU
MUpaMU/bl, HAa3bIBaTh €€ 37IeMeHThI.
®Dopmy/IMpOBaTH TEOpemMy

0 T/I01[a/Ii GOKOBOM MOBEPXHOCTU
MPaBUIBHOU YCEUEHHOW MUPaMHU/bI.
Pemarh 3a/lauy Ha BbIUMC/IEHUE,
CBsI3aHHbIE C TTMPaMUAMHU, @ TaKKe
3a/layM Ha MOCTPOEHUE CeUeHHUH.
JlaBaThb onpejesieHye TIPU3MBI,
pacro3HaBaTh BU/bI TIPU3M,
HU300paXkaTh MPU3MbI Ha UepTexe.
HaxoauThb 11/101113/1b TIOJTHOW WU
OOKOBOI TOBEPXHOCTU TPU3MBI.
M3yuaTth COOTHOILIIEHUS Dilyiepa
IUist uKcia pébep, rpaHeil U BepIIVH
MHOT'OTPaHHHUKa.

N3yuaTh BU/bl IPaBUIBHBIX
MHOT'OTPaHHUKOB, UX

Ha3BaHUS U KOJIMUECTBO

rpaHenu.
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Brruncienue 3j1eMeHTOB
MHOTOTPaHHUKOB: pé0pa, [uaroHasm,
yrbl. [o1jaib 60KOBOM 1TOBEPXHOCTU
Y TI0JIHOM MIOBEPXHOCTH MPSIMOU
MPY3MBI, I/I01a/jb OCHOBAaHHWH, TeopeMa
0 OOKOBOM TTIOBEPXHOCTH TIPSIMO¥
npu3Mbl. [1nomaab 60KoBO
MOBEPXHOCTH U TIOBEPXHOCTU
MpaBU/ILHOM NUpaMU/Ibl, TeopeMa

O TIIoITaI OOKOBOM

MOBEPXHOCTU YCEeUEHHOU

MMpaMU/Ibl

N3yuaTh CUMMETDPUIO
MHOTOI'DaHHUKOB.

OOBACHATH, KaKrie TOUKU
Ha3bIBalOTCSI CAMMETPUUHBIMU
OTHOCUTEJIbHO IaHHOW TOUYKH, MPSIMOU
WU TIJIOCKOCTH, YTO Ha3bIBaKOT
LIEHTPOM, OChIO WUJTU TVIOCKOCTBIO
CUMMETPUH (PUTYPBIL.

ITIpuBOMTH NPUMeEPLI
CUMMETPUUHBIX (DUT'YDP B apXUTEKTYpe,
TeXHUKe, IPUPO/e.

MopenupoBaTthb peajibHbIe

CUTYyal[1H1 Ha sI3bIKe FreOMeTpHH,
HCCJIe[I0BaTh MOCTPOEHHbIE MO/e/TN

C UCTIO/Ib30BaHUEM

reoMeTpu4eCcKuX MOHSATHUH,
HCIT0/Ib30BaTh I10/j00Me
MHOT'OTPDaHHUKOB

O6BbEMBI MHOTOTDaHHUKOB

[TousTHE 00 00BLEME. OOBLEM
TTUPaMU/IbI, TIPU3MBI

AKTya/mM3upoBaThb (HaKThl U METO/IbI
I/IaHUMETPHH, Pe/ieBaHTHbIE TEME.
OO0BACHATD, KaK U3MEPSIOTCS
00BEMBI TeJl, IPOBO/ISI aHA/IOT MO

C ¥3MepeHUeM IUIoLa/len
MHOTOYT0/IbHUKOB. POpMYy/IHPOBATH
OCHOBHbIE CBOICTBA 00BHEMOB.
H3yuath, BLIBOAUTH (DOPMYJIbI
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00bEMa MPSIMOYTOTbHOTO
napasiiesienure/ia, prU3Mbl

Y UPaMU/IbI.

BbIunc/IATh 00BEM TIPU3MBI

Y TTUPaMU/IBI TI0 UX 37IeMeHTaM.
ITpumeHATH 00BEM /1S pereHust
CTepPeOMEeTPUYECKUX 3a7iau U

JUIs1 HAXOXK/IeHUSI TeOMeTPUIeCKUX
BeJINYHH.

Mo/eTMpoBaTh peajibHbIe CUTYyalluH
Ha sI3bIKe TeOMEeTPUU, UCC/IeJ0BATh
TIOCTPOEHHbBIE MO/Ie/TN

C WCTI0/Ib30BaHeM reOMeTPUUeCKUX
TTOHATUU

[ToBTOpEHMe: ceueHus,
PacCTOSIHUS U YTJIbl

[TocTpoeHue ceueHul

B MHOTOIDaHHHUKE.

BblunciieHre pacCTOSIHUN: MEXAY
JIBYMSI TOUKaMH, OT TOUKH JI0 TIPSIMOMU,
OT TOYKH 10 TIJIOCKOCTH; MEXIY
CKPeLMBALAMUCS TTPSMbIMU.
Brruniciienuve yrijioB: Mexay
CKPeLMBaLAMUCS TIPSIMBIMHU,
MeXXy TIPSIMOM U TMJIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEXIY
TIJIOCKOCTSIMH

CTpouthb ceueHre MHOTOTPaHHUKA
METO/IOM CJIe/IOB.

JlaBaThb onpejesieHue PaCCTOSHUS
MeXy (pUrypamu.

HaxoauThb paccTosiHue Mexay
napasijieslbHbIMU IJIOCKOCTSIMH,
MeXXy TIJIOCKOCTBEO U
rapasuieJibHOW el MpsIMOU, MeXIy
CKPeLVBaLMUCS TIPSIMBIMHU.
CTpouTb TMHENHBIA YroJ
JIBYTPaHHOIO yTJia Ha YepTexe
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MHOTI'OIDaHHHUKA U HAXOAUTH €Ir0o
Be@/IMYHMHY.

HaXOAI/ITb YTI/Ibl MeXOY IVIOCKOCTSAMUA
B MHOI'OI'PAHHHUKAX

OBLIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME
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11 K/IACC

HaumeHoBanue pa3gena  |KosmmuecTBo OcHOBHOe cojiepkaHue OcHOBHBIE BU/bI
(TemnI) Kypca 4yacoB JeaTeTlbHOCTH
o0yuaromxcs
Tesa BpallieHUs 12 Cdepa u map: 1leHTp, pajinyc, AKTya/Tu3upoBaTh (PakThl U METO/bI

JraMeTp; MJIoIIa/ib MIOBEPXHOCTU
cdepsl. B3auMHoe pacrionoxeHve
cdephbl U MJI0OCKOCTH; KacaTe/bHast

TIJIOCKOCTB K cdepe; 11011ab chephl.

V3o06pakeHue cdepsl, mmapa
Ha TJIOCKOCTH.
Ceuenus mapa

TJIaHUMETPUU, pejieBaHTHbIEe TeMe,
NPOBOAUTH aHAJIOTUM.

JlaBaTh onpepeneHus cepsl U 111apa,
VX LIeHTpa, pajuyca, AuameTpa.
Onpepaensatsb chepy Kak hurypy
BpalleHUs1 OKPY>KHOCTH.
HccnepoBaTh B3auMHOe
pacrosnioxxeHue chepbl U MJIOCKOCTH,
IBYX cep, WIJTIOCTPUPOBATH 3TO

Ha yepTeXkax U pUCyHKax.
®opMy/IMpoBaTh Ollpe/iesieHne
KacaTe/lbHOM TIJIOCKOCTH K cepe,
CBOWCTBO Y MPU3HAK KacaTebHOU
TIJIOCKOCTH.

3HAaKOMHUTBCA C reo/ie3nyecKuMu
JIMHUSMU Ha cdepe
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LunuHpUuecKast TIOBepXHOCTb,
obpa3yrolye IUINHAPUYECKOMH
TIOBEPXHOCTH, OChb I[WIMHAPUYECKOU
MOBepXHOCTH. [IM/TUHAD: OCHOBaHUS
1 OOKOBasi TIOBEPXHOCTh,
oOpa3yroiias 1 0Ch; IJIO[Ab
OOKOBOI U TTOJTHOM MTOBEPXHOCTH.
V300parkeHre LIUIMHAPA

Ha TJIOCKOCTH. Pa3BépTKa
1uuHapa. CeueHUs UIMHAPA
(MI0CKOCTBIO, MapasielbHON WIN
TeprieHAVKY/ISIPHOM OCH LIWIWHAPA)

OO0BACHATD, UTO HA3bIBAIOT
LUTMHAPOM, Ha3bIBaTh €ro
y/ieMeHThl. MI3ydyaThb, 00BACHATD,
KaK TMOMYUUTh LUIUHAP MyTEM
BpalleHust

MPSIMOYTOJIbHUKA.

BbIBOAUTH, MCN0/IB30BaTh ()OPMY/IbI
JJIsl BBIYMCJIeHUS TITI01au O0KOBOM
TIOBEPXHOCTH LIUIUH/PA.

N3yuarts, pacno3HaBaThb

pa3BepTKy LUIUHAPA.

M300paXkaTh I[[UIMH/IP U €T0 CeUeHHSI
TJIOCKOCTBIO, MPOXO/SIIIer yepe3 ero
0Cb, TMapaJlyieJibHOW WU
repreH Ky PHOM OCH.

HaxoauTh /1011131 5TUX CEUeHUM.
MojenupoBaTth peasibHble CUTYaLUU
Ha 5i3bIKe TeOMeTPUU, UCC/IeA0BATH
MOCTPOEHHbIE MO/Ie/H

C MCI0/Tb30BaHUEM reOMeTpHUUYeCKUX
TIOHSITUI

KoHnueckast IoBepxHOCTb,
obpa3yrolie KOHIYeCKOn
IIOBEPXHOCTH, OCh U BepIllIMHa
KOHHUYECKOM TTOBEPXHOCTH.
KoHyc: ocHOBaHUe ¥ BepIlWHa,
oOpa3yroliiast ¥ 0Ch; TIOLA/lb

O0BACHATH, KaKOe TeJI0 Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
3/1IeMEHTHI.

M3yuarthb, 00BACHATD, KaK OTYUUTh
KOHYC MYTéM BpallleHusI
TMPsSIMOYTOJILHOT'O TPeyroJibHUKaA.
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OOKOBOM 1 TTOJTHOM TTIOBEPXHOCTH.
YceuéHHbIN KOHYC: 00pa3ytolue
¥ BBICOTA; OCHOBAHMS U OOKOBast
TIOBEPXHOCTb.

M306pakeHre KOHyca Ha
TJIOCKOCTU. Pa3BépTKa KOoHyca.
CeueHus KOHyCa

(MI0CKOCTBIO, MapasiienbHOM
OCHOBaHMIO,

1 TIJIOCKOCTBIO, IPOXO/ASIIer
yepe3 BepILLIVHY)

M300pakaTh KOHYC U €r0 CeueHust
TIJIOCKOCTBIO, IIPOXO/ISIIeli uepe3 0ocCh,
Y TUTOCKOCTBIO, TTepPIeH/IUKY/IIPHOM
K OCH.

M3yuarhb, pacrno3HaBaThb Pa3BEPTKY
KOHYCa.

BbIBOJUTH, HCN0/IL30BATH (hOPMYJIbI
JUIST BBIUMC/IEHUS TIIoIazau 60KOBO
TTOBEPXHOCTH KOHYCa.

Haxoauth 1/onjajy ceueHuH,
TIPOXOSAIINX Yepe3 BepIIMHy KOHyca
WU TIePTIeHIUKYISIPHBIX €T0 OCH.
O0BACHATH, KaKOe TeJI0

Ha3bIBAETCSl YCEUEHHBIM KOHYCOM.
H3yuaTh, 00BACHATD, KaK €r0
TIOJTyYUTD TTyTEM BpaILleHUsT
MIPSIMOYTOJIbHOM Tparerjyu.
BbIBOUTH, IPUMEHATH POpPMYITy
JUTST BBIUMC/IEHUS TI/TIOIax

OOKOBOI1 TTOBEPXHOCTH YCEUEHHOTO
KOHyCa

KOM6I/IHaI_[I/IH TeJI BpallleHruA

Y MHOTOT'PaHHUKOB. MHOTOrpaHHUK,

OMMCaHHbIN 0KO/O cepsl; cdepa,
BIMCaHHasi B MHOTOT'PaHHUK WU
B TeJI0 BpalljeHust

AKTyamu3upoBaTh (HaKTbl U METO/IbI
TIJIAaHUMEeTPUH, pejieBaHTHBIE TeMe,
MIPOBOJUTL aHATIOTUM.

Pemiath cTepeoMeTpuuecKUe 3a/jauu,
CBsI3aHHbIE C Te/laMU BpalLleHus],
MOCTPOEHVEeM CeueHUM TeJl BpalljeHus,
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C KOMOWHAIUSIMU TeJl Bpall[eHuUs

Y MHOTOI'DaHHUKOB Ha HaXOXXJeHue
reoMeTpUUYeCKUX BeJIMUYMH.
HNcnonb3oBark 1py pellieHun
CTepeoMeTpUYeCKuX 3ajau
TJlaHUMeTpuueckre (HaKTbl U MeTO/Ibl
3a/la4M Ha BbIUUC/IeHVEe

Y JI0Ka3aTesbCTBO.

MojenupoBaTh peajibHble CUTyalluu
Ha s3bIKe reOMeTpuu, UCCjIelo0BaTh
TIOCTPOEHHbIe MO e/

C UCIIO/Ib30BaHWEeM reOMeTpPUUeCKUX
TOHSITUI

OOBEMBI Ten

[MTonsiTrie 06 06BEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeJl.

OO0BEM IMIMH/Pa, KOHYCA.
O06béM 111apa U 1IoLaZib Cepsl

AKTyanmu3upoBaTh (HakTbl U METO/bI
TIJIaHUMETPUH, peJieBaHTHBIE TeMe,
MIPOBO/IUTH aHAIOTUM.

BbIBOUTH, HCII0/Ib30BaTh ()OPMYJIbI
00BEMOB: MPU3MBI, LIUJTUHAPA,
NYMpamMu/bl, KOHYCa; yCeuéHHOM
MMpaMK/ibl U yCeUEHHOT 0 KOHYCa.
Peiiath cTepeoMeTpUuecKUe 3a/iaui,
CBsi3aHHbIE C BbIUKC/IeHUeM 00BEMOB.
dopmyMpoBarTh orpejeieHue
111apOBOT'0 CerMeHTa, 111apOBOro CJIos,
I11apOBOT0 CEKTOpa.
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I[TpuMeHATHL POPMYJIbI
JUTsI HAXOKZeHUsI 00bEMOB IIIapOBOTO
CerMeHTa, 11apoBOro CeKTopa

[Tomo6HbIe Tesla B MPOCTPAHCTRe.
COOTHOIIIeHHUST MEXKY TUIOILaZsIMU
TIOBEPXHOCTEH, 00BEMaMH TTOA00HBIX
Tes

Pemiath cTepeoMeTpuuecKye 3a/laum,
CBsI3aHHBIE C 00BEMOM I11apa

Y TJIOIIa/IbI0 Cephl.

MojenpoBaTh peajibHbIe

CUTYyal[MH Ha sI3bIKe FeOMeTPUH,
WCCIeJOBaTh MIOCTPOEHHBIE MO/Ie/H

C MCTOJIb30BaHUEM TeOMeTPUUeCKUX
TTOHSATHUH.

AKTyamM3upoBaTh (HaKThl 1 METO/IbI
TIJIaHUMETPUM, pejieBaHTHbIE TeMe,
TIPOBOJUTH aHAIOTUM.

Pemath cTepeoMeTpuuecKye 3a/iauw,
CBsI3aHHbIE C COOTHOIIIeHUEeM
00BEMOB M TTOBEPXHOCTEH ITOA0OHBIX
Tes

B [IPOCTPAHCTBe.

MopenupoBaTth peanbHble CUTYal[UH
Ha 513bIKe reOMeTPUU, UCC/IeI0BATh
TIOCTPOEHHbIe MOJeN

C UCITO/Tb30BaHUEM reOMeTpUUeCKUX
TIOHSATUH
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BekTopsl 1 KOOpAWHATHI
B [MPOCTPAHCTBe

10

BekTop Ha niockocTu
Y B ipocTpaHcTBe. CrioykeHue
Y BbIUWTaHKe BEKTOPOB. ¥ MHOXXeHUe

AKTyanu3upoBaTh (PakTbl U METO/bI
TJIAHUMETPUH, peJieBaHTHBIE TeME,
TIPOBO/IUThH aHaJIOTUH.
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BeKTOpa Ha 4uciio. Pa3noskeHue
BEKTOpa I10 TPEM

HEeKOMIU/IaHAPHBIM BeKTOpaM.
IIpaBuio napasienenureza.
PernieHvie 3azau, CBsi3aHHbIX

C IpUMeHeHUeM TIpaBU/I JieCTBUM

C BeKTOpaMH.

[IpssmoyrosibHas cucremMa

KOOpZMHAT B [IPOCTPaHCTBe.
KoopauHaTel

BekTOpa. [Ipocrelime 3agaun

B KOOpAMHATaxX. YTOJ MeXIy
BekTOpaMmu. CKasisgpHoe
TIpoM3Be/ileHre BEKTOPOB.
BrrunciieHve yrioB Mexxay NpsiMbIMU
Y TVIOCKOCTSIMM.
KoopauHaTHO-BEKTOPHBINM METO[]
TIpY pelleHnur FreOMeTPUUeCKUX 3a/au

OnepupoBaTh NOHATHEM BEKTOD

B IIPOCTPAHCTBe.

dopmyMpoBaTh PaBUIO
rapasuiesernuriesia rpu

C/I0KEHUU BEKTOPOB.

Ck/1agpiBaTh, BBIYUTATh BEKTOPHI,
YMHOXaTb BEKTOP Ha UuCJIO.
M3yyaTh OCHOBHbIE CBOMCTBA 3THUX
oneparum.

JaBaThb orpeseneHve
MPSIMOYTOJILHOW CUCTEMbI KOOp/JUHAT
B IIPOCTpaHCTBe. BbIpa3urtb
KOOpJMHAThI BEKTOpa yepes
KOOp/JMHAThI €ro KOHLIOB.

BbIBOAUTH, MCNO/Ib30BaTh (hOpMYyTy
[JIMHBI BEKTOPA U PACCTOSTHUSL MEXAY
TOUKaAMU.

Bbipa)kaTb CKaJIspHOe POU3Be/ieH1e
BEKTOPOB uepe3 UX KOOP/JHUHAThI,
BBIUKCJISITh YTOJI MEXIY ABYMSI
BEKTOpaMH, JABYMs IPSIMbIMHU.
HaxoauTb yros Mexxy npsiMoun

Y TJIOCKOCTBIO, YTOJ1 MEXAY

[IBYMS IVIOCKOCTSIMU
aHa/INTUYECKUMU MeTOJaMH.
BbIBOAUTH, HCNO/IL30BaTh (POpMYTy
pPacCTOAHUSA OT TOYKU 10 IJIOCKOCTU
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[ToBTOpEHue, 06001IeHME 7 OcHoBHbIe (PUTypHI, PakThl, TeOpemMbl | Pelnarhb TNpocTelive 3a7auu
Y CMCTeMaTHu3alus 3HaHU! Kypca [jlaHUMeTpUH. 3ajjauu Ha HaxXOXXJeHue JJIUH U YTJI0B
TJIAHUMETPHUU U MEeTO/Ibl UX B reOMeTpPHUYEeCKUX (Purypax,
peLleHus. ripuMeHsTh Teopemy [Iudaropa,
OcHoOBHbIe QUrypbl, ()aKkThl, TEOPEMBI | TEOPEMbI CUHYCOB ¥ KOCHHYCOB.
Kypca CTepeoMeTpuu. 3aZjauun Haxoautsp 110111a/jb MHOTOYT'0JIbHHUKA,
CTepeOMeTPUM U MEeTO/bl UX PellleHUs | Kpyra.
Pacno3HaBarhb 11oi00HbIe (GUTYDHI,
HaxXOJUTb OTHOLLEHUS JJIUH
Y TIOLIa/Ien.
Mcnonb3oBaThk Npu pelleHuu
CTepeoMeTpPUYeCKUX 3a/iau (PaKThbl
Y MeTO/bl [JIaHUMEeTPUHr
OBIIEE KOJIMYECTBO 34
JACOB IIO ITPOI'PAMME
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PABOYAMA ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDb 1 CTATUCTHUKA»

IIOACHUTEJ/IBHASA 3AIIMCKA

YueOHBIE Kypc «BeposSTHOCTP W cTaTUCTHKa» 0a30BOTO YPOBHS SIBJSIETCS
MPO/IOJ/DKEHWEM W Pa3BUTHEM OJHOMMEHHOTO YyueOHOro Kypca 0a30BOro ypOBHS
OCHOBHOTO 00111ero o6pa3oBaHusi. YueOHbIM KypC TpefHa3HaueH /i (popMHUpOBaHUs
y 00yuaroIuxcs CTaTUCTHYeCKON KYJIbTYPhl M TIOHUMaHHsI POJIA TeOPUX BEpOSITHOCTEH
KaK MaTeMaTHYeCKOTO WHCTPYMEHTa /I U3yueHWs C/TydaliHbIX COOBITUH, BeJTMUUH U
nporieccoB. [Ipu wu3yueHMM yueOGHOrO Kypca o00OraijarTCs — TIpeJCTaBIeHHUS
o0yuaroIuxcss 0 MeToJjaX UCC/eZloBaHUs U3MEHUMBOI'O MHUPA, pa3BUBAeTCs TTIOHUMaHHe
3HaUYMMOCTH U OOII[HOCTH MaTeMaTHMUeCKUX METO/IOB TI03HAaHWS KaK HeOTbeMJIeMOU
YacTA COBPEMEHHOTO eCTeCTBEHHO-HayYHOTO MHUPOBO33DEeHHUSI.

CojiepkaHue yueOHOTO Kypca HamlpaB/ieHO Ha 3aKperjieHre 3HaHWH, TOJTyUeHHbIX
NIpU M3y4YeHWM Kypca Ha ypOBHE OCHOBHOTO 00Iriero oOpa3oBaHus, U Ha pa3BUTHE
TIpe/ICTaB/IeHUA O C/IyualHBbIX BeIMUHMHAX U B3aUMOCBSI3SIX MEXAY HUMHM Ha BayKHBIX
nprMepax, CHO’KeThl KOTODBIX TMOYepITHYThI M3 OKpYysKarolero mMupa. B pe3ynbTarte
y oOyuarommxcsi J0/DKHO  ChOpPMHpOBAThCS — TIpeZCTaBjieHWe O  Haubosee
yIOTPeOUTE/NBHBIX M 00X MaTeMaTHUeCKUX MOJEJISAX, UCI0/Ib3YeMBbIX /IJIsi OMACaHUS
AHTPOIIOMETPUYECKMX U JAeMorpadHyecKUX BeJIMUMH, TOTPEITHOCTe B Ppa3TUYHOTO
pojia W3MEpEHUsX, JIUTeNLHOCTH 0e30TKa3HOW pabOThl TEeXHUUYECKUX YCTPOUCTB,
XapaKTepHUCTUK MACCOBBIX SIBJIEHUM 1 TIPOIIECCOB B 00I1I[eCTBe.

B cooTBeTCTBMM C yKa3aHHBIMHA I[e/IIMH B CTPYKType YyueOHOTro Kypca
«BeposITHOCTE U CTaTUCTHKA» [I7Is1 YPOBHS CpeiHero obiero obpa3oBaHus Ha 6a30BoM
YPOBHE BbIZIeJieHbl C/IeJyIOl[ie OCHOBHBIE CojiepKaTebHble JUHUU: «CydaliHbie
COOBITHS I BEPOSATHOCTU», «CiTyualiHble BeJTMUMHBI M 3aKOH OOJIBITINX UKUCEI».

BakHyt0 dYacTb yuyeOHOTO Kypca 3aHHMaeT U3yueHHe TeOMeTPUUeCKOro U
OMHOMHANBLHOTO pacrpefie/ieHnid U 3HAKOMCTBO C WX HETNPEePHIBHBIMU aHAJOTaMH —
TIOKa3aTe/TbHBIM ¥ HOPMaJIbHBIM PaCIIpe/leIeHUSIMHU.

Conepkanue muHUM «CydaiiHble COOBITHSI M BEPOSITHOCTH» CIIY>)KUT OCHOBOM
st GoOpMHpOBaHUSI TIPE/ICTAaB/eHWM O pacrpe/ie/leHUd BepOSTHOCTEH MeXIy
3HAUEHUSIMH CIyYalHBIX BEJMUMH, a TakKXKe 3Ta JIMHUS HeoOXoguMa Kak 0asa
[UI M3yueHUs 3aKOHa OO/BIIMX uucesn — (yHZAMEHTaJbHOTO 3aKOHa, AeHCTBYIOIIETO
B TIpMpOZie ¥ 0O0IIeCcTBe W HMMEOIero MaTeMaTHuecKyro dopmanusainuio. CaMm 3akoH
OOMBITUX YWCen TIpeJjiaraeTcsi B O3HAKOMUTeNbHOW ¢opMe € MHUHAMATbHBIM
HCTI0/Th30BaHHEM MaTeMaTUuecKoro opmam3ma.

TeMbl, CBs3aHHbIEe C HeNpPEepPLIBHBIMU CIyYalHBIMA BeTMYMHAMH, AKIIEHTUPYIOT
BHHUMaHHe 00YyUaroIuXCs Ha ONMMCAHWH M U3YUEHWH CyYalHBIX SIBJIEHUM C TIOMOIIIbIO
HeTpepbIBHBIX (PyHKIMA. OCHOBHOe BHHUMaHHE Y/e/sieTCsl TIoKa3aTelbHOMY U
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HOPDMAaJbHOMY pacripefie/ieHusiM, IIpU  3TOM IIpeAroJiaraeTcd O3HAaKOMHUTEe/IbHOe
H3yJeHre MaTeprasna 6e3 oKa3aTe/bCTB ITPUMeHsSIEMBIX (PaKTOB.

OOijee uMC/IO YacoB, pPEKOMEHJIOBaHHBIX /[ijid UW3ydyeHUs yuebOHOro Kypca
«BeposiTHOCTh U cTaTUCTUKa» — 68 yacoB: B 10 kmacce — 34 yaca (1 yac B HeJe/to),
B 11 knacce — 34 yaca (1 yac B Heie/t0).

COAEP)XAHUE OBYUYEHUSA

10 KJIACC

[TpencraBneHWe [aHHBIX C TIOMOIIbIO Tabsui, wu auarpamMMm. CpefHee
apudmMeTrueckoe, MeZiiaHa, Haubosblllee ¥ HAUMeHblIlee 3HaUeHus1, pa3Max, AUCITePCUsT
Y CTaH]JapTHOE OTK/IOHEeHVe UMC/IOBBIX HAOOpOB.

CnyuyaiiHble 3KCIepUMeHTbI (OfbIThl) M C/y4aiiHble COOBITUS. JJieMeHTapHbIe
coObIThs  (MCxo/bl). BeposiTHOCTH ciyuaiiHoro coObITUsS. BAM30CTh YacTOTHI U
BepoSTHOCTU COObITHI. CryuaiiHble OMBITHI C PABHOBO3MOXXHBIMU 3JIeMeHTapHbIMHU
coOBITHAMU. BepoSITHOCTH COOBITHI B OMBITaX C PABHOBO3MOXXHBIMHU 371eMeHTapHBIMHU
COOBITHSMU.

Omnepaiuu Haj COOBITUSMU: TiepeceueHue, 00beqUHEHHe, TIPOTHUBOIIOJIOKHBIE
cobbiTus. [Inarpammel Jiinepa. Popmyria C/o)KeHUs BEPOSITHOCTEH.

YcnoBHasg BepOSITHOCTb. YMHOXEHHe BeposiTHOCTed. J[lepeBO CyyaliHOTO
sKcriepuMeHTa. dopmysia MosiHOM BeposiTHOCTH. He3aBrcrMble COOLITHS.

KombOuHaTtopHoe mpaBuio yMmHOXKeHHs. [lepectaHoBkM u (aktopuan. Ywuciio
couetanuii. TpeyronbHuk ITackans. @opmymna 6rHoma HeioToHa.

BUHapHBIM Cy4yaliHbIM OMBIT (MCIBITAaHWE), yCrex W Heyjaauya. He3aBucumble
ucnbiTadus. Cepusi He3aBUCUMMBIX HWCMBITaHUM [0 TiepBoro  ycriexa. Cepust
He3aBUCUMbBIX UCMbITaHUM bepHy/m.

CrnyyaiiHast BeinumHa. PacripefienieHue BepositTHOCTed. [lnarpamma pacripefiesieHusl.
[TprMepsI pacripe/iesieHHH, B TOM UKCJ/ie, FeOMeTpruUeckoe W OMHOMHAIbHOe.

11 K/TACC

YuncnoBble XapaKTePUCTUKW C/IyYalHbIX BeJIMUMH: MaTeMaTH4yeckoe OyKHaHUe,
JUCTIEpCUsT W CTaHZApTHOe OTK/OHeHHe. [IpuMepbl MpUMEHEHWs MaTeMaTHyecKoro
OKUZQHWSI, B TOM YWC/Ae B 3afiauaX M3 IIOBCEAHEBHOW >KW3HU. MareMaTuueckoe
OKUZlaHWe OWHApHOW C/Iy4aiiHOM BeJMUMHBI. MaTeMaThUueckKoe OXKHWJaHHE CYMMBbI
CJly4aliHbIX BeMUMH. MaTeMaThuyeckoe OXKWJjaHHe U JUCTIepCHs TeOMeTPUUecKOro U
OMHOMMA/ILHOTO pacIipe/ie/IeHUH.

3akoH OOJBIIIMX YMCe/ U ero poJib B HayKe, TIpUpPo/e U obiecTBe. BoIOOpOUHBIi
MeTO/l UCCie[JOBaHUM.

[TpyMepnbl HEMPEPHIBHBIX CAyYalWHBIX BeIWMUMH. [IOHATHE O TUIOTHOCTH
pacripesiesieHusi. 3ajjlauM, MPUBOASIME K HOpPMaJbHOMY pacripefeneHuto. [loHsaTve
0 HOpPMa/IbHOM pacripe/ie/ieHHH.
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IIPEJIMETHDBIE PE3YJ/IbTATDI

K xoHily obyuenuss B 10 k/acce o0yuaromuiics TIONYyUUT —CAeAyIOIHe
npeMeTHble pe3yJIbTaThl:

YUTaTh U CTPOUTDH TabIULIBI U JUarpaMMBbl;

OTepypoBaTh TOHATUSIMU: CpejHee apudMeTHuecKoe, MejuaHa, HauOoIblilee,
HauMeHblllee 3HaYeHWe, pa3Max MacCHBa YMC/IOBBIX JAHHBIX;

OMepypoBaTh TMOHATUSIMU: CAy4YaWHbIM SKCIIEpUMEeHT (OMbIT) M Cy4yauHoe
coObITHe, 3/ileMeHTapHOe COObITHe (371eMeHTapHbId MCX0[)) CIy4aliHOro OIbITa,
HaXOJUTh BEPOSITHOCTU B OIBbITaX C PaBHOBO3MOXXHBIMU CJIyUallHBIMU COOBITUSIMY,
HaXOJWTh W CPAaBHUBATb BEPOSTHOCTHM COOBITMM B U3YYEHHBIX CJIydaliHbIX
9KCTMepUMeHTax;

Haxo[uTh U (OpMy/UpOBaTh COOBITHS: TiepeceueHre U 00beJuHEHHe [JaHHBIX
CcoObITHM, COOBITHE, TIPOTHBOIOJOXKHOE  JAaHHOMY  COOBITHIO,  TI0JIb30BaThCs
Auarpammamu Jitiepa U (popmy/io Cl0XKeHUsI BepOSITHOCTeH Mpy pellieHuH 3a/1ay;

OTepypoBaTh TIOHSATUSIMU: YC/IOBHAs BepOSITHOCTb, He3aBUCHMble COOBITHS,
HaxOJUTb BEpPOSITHOCTM C TOMOIIbIO TpaBWja YMHOXEHHWs, C TIOMOLIbI JiepeBa
CJTy4aliHOTO OMbITa;

NMpUMeHSITh KOMOMHATOpHOe TIPaBWJIO YMHOXKEeHWsi TIpU pellleHu 3a7ay;

OTepUpOBaTh MOHATHSMU: UCTIbITAHUE, He3aBUCUMbIe UCTBITaHUS, Cepusi
WCTIbITAaHUH, yCIiex U HeyJiaua, HaXO[UTh BePOSITHOCTH COOBITUM B CepyUr He3aBUCUMBbIX
UCTIBITAHWM []0 TIEPBOTO yCIlexa, HaXO[UTb BEPOSITHOCTH COOLITUI B CepUM UCITbITaHUM
bepnymnny;

OTepupoBaTh TOHATUSAMU: C/lydaliHasi BeJMUYMHA, pacrpejesieHrde BepOSITHOCTeM,
Juarpamma pacripe/iesieHusl.

K konily obyuyenus B 11 Kjacce oOydYarOmuiics TOAYYUT CJIeAyHOIIMe
ripeiIMeTHbIe Pe3yJ/IbTaThl:

CpaBHMBAaTb BEpPOSITHOCTU 3HAU€HWW C/IydyallHOM BeJIMUMHBI T10 pacripefie/IeHuto
WU C TIOMOIIIBIO TharpaMm;

OTeprpoBaTh MOHSITHEM MaTeMaTUUeCKOro OKWJaHUsl, IPUBOAUTHL TIPUMEPHI, KaK
TIPUMEHSIeTCSI ~ MaTeMaTHUeckKoe OXHMJaHWe  C/y4yallHOM  BeJIMUMHbl ~ HaXOJUTh
MaTeMaTh4YecKoe OXKHUJaHue T0 JaHHOMY pacrpe/eneHuro;

MMeTh TIpeJiCTaB/ieHHe O 3aKOHe OOJIBIIMX YHCe;

MMeTb rpe/iCTaB/IeHHEe 0 HOPMaJIbHOM

pacrpejeneHuH.
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TEMATHNYECKOE IVTIAHVNPOBAHUE

10 KJTIACC
HavmenoBanue pa3pena |KomuuectBo OCHOBHOEe cofiep>XaHue OcCHOBHBIE BUIBI
(TembI) Kypca yacoB JleITe/TbHOCTU
oOyuaroLuxcs
[IpencraBieHue JaHHbBIX 4 [IpencraBieHue JaHHBIX C TIOMOLLbIO N3BaekaTh nHGOPMAIUIO 13 TaOIHI]
Y OmucaresibHasi CTaTUCTHKA Tabsui] ¥ quarpamm. CpeHee Y IMarpaMM, UCIO0J/1b30BaTh Tab/UIbI
apudmMeTyeCcKoe, Me/IMaHa, Y ;lYarpaMmbl [1Jis ripe/iCTaB/IeHus
Haubosblliee ¥ HaUMeHblilee CTaTUCTAYECKUX JIaHHBIX.
3HaueHwus], pa3Max, JUCIIepCHs, Haxoauthb onvcare/bHbIe
CTaHJapTHOE OTK/IOHeHUe UMCJIOBBIX XapaKTepUCTUKU TaHHBIX.
HabopoB BbigBurars, KPUTHKOBATh
rumoTe3bl O XapakTepe CJy4yalHOU
W3MEHUUBOCTHU U OIpeJesdrolunux eé
(akTopax
CryyaiiHble OMbIThI 3 Ciy4aiiHble 5KCIepUMeHTbI (OTbIThI) BoiienisiTh Ha NpUMepax C/iy4yaliHble

1 CTyvaiiHble COOBITHSI,
OTTBITHI C PABHOBO3MO)KHBIMU
3/IeMeHTapHbIMM UCXO/IaMH1

U CJlyyaiiHble COOBITHSI.
OnemMeHTapHbIe COOBITHS (MCXO/bI).
BeposiTHOCTh C/TyyailHOTO COOBITHSI.
BepositHOCTH COOBITHI B OTIBITaX

C PaBHOBO3MOKHBIMU
3/IeMeHTapHBIMU COOBITHSMHU.
[TpakTuueckast pabota

COOBITHUS B OTTMCAHHOM C/TyuyaiiHOM
OmbITe.

dopMy/IMpPOBaTh YCJIOBUS TIPOBe/IeHYs
C/Ty4aliHOTO OMbITA.

HaxoguTh BepOsITHOCTH COOBITHM

B OINbITaX C PABHOBO3MOKHBIMU
MCXO/laMHU.

MogempoBaTh OIbIThI

C pF]RI—IﬂRnQMﬂ)KI—"—JMI/I QTIPMPI—I’T‘RPI-IRTMI/I
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VCXO/,aMH B X0[ie
MpakTUUecKoi paboThbl

Omneparuu Ha/i COOBITHUAMU,
C/I0’KeHHe BePOSITHOCTEHN

Omnepaiyu Ha/l COOBITHUAMU:
repecevyeHuie, 00beIHEHNE
COOBITHM, TIPOTUBOIIOIOXKHbIE
COOBITHSI.

HNwvarpammel Jiniepa. @opmyJia
CJI0)KeHUSI BepOSITHOCTEN

HNcnonb3oBark JyarpaMmsbl
OMuepa v C/I0BECHOEe OIMCaHue
coOBITHM /17151 HOPMYJIMPOBKHU U
1300pa’keHUsT

06']:8,[[I/IHEHI/IH H 1iepeceyeHusa COOBITUI.

PemaTtsb 3ajauM C MCI0/b30BaHUEM
(hopMyJIbl C/I0KEHUST BEPOSITHOCTEN

YcioBHas BepOSATHOCTb,
J1epeBO CTyUYaliHOTO
omnbITa, (popMy/ia TTOTHOU
BEpPOSITHOCTU

1 HEe3aBUCUMOCTb COOBITUIM

Yci0BHasi BePOSITHOCTb. Y MHOKEHHE
BepOsITHOCTe. [JepeBo C/ydyaliHOTO
sKcrepuMeHTa. PopMysia MoHOU
BepoATHOCTH. He3aBucrMble COOBITHS

PeimiaTth 3aiauM Ha HaXOX/leHHe
BEpOSITHOCTeN COOBbITHI, B TOM UHMCIIe
YCJIOBHBIX C TTOMOIIIBIO lepeBa
CJTy4arlHOr0 OMbITa.

OnpejenaTh He3aBUCUMOCTb COOBITHH
1o hopmyJie U 10 OpPraHu3alvu
C/Ty4aliHOTO OMbITa

OneMeHTbl KOMOMHATOPUKH

KoM06rHaTOpHOE TIPaBUIIO
yMHOXeHus1. [lepecTaHOBKU

U (akTopuan. Uncio coueTaHui.
TpeyronbHuK Ilackans.
dopmysna buHoMa HetoTOHA

Hcnonb30BaTh MPaBUIO YMHOXKEHUS
JJ1s1 TIepeuncieHyst COObITHM

B C/Iy4arHOM OIIbITe.

IMonb30BaThCs (hopmyJioit

U TpeyrosbHUKOM [lackans

J/1s1 OTIpe/iesIeHHs Yrc/la COueTaHumM

Cepuu nocsiejoBaTe/TbHbIX
UCTILITAHUH

buHapHbIM C/Ty4yaliHbIU OMBIT
(ucnbiTaHue), ycriex ¥ Heyjaya.
HeszaBucumeble vcnbitanusi. Cepusi
HEe3aBUCUMbBIX UCTIBITAHUM 0

Pa30uBaTh C/I0)KHbIE SKCTIepUMEHTbI
Ha OT/le/IbHbIe UCTIbITaHUSI.
OcBauBaTh NOHATHSA: UCTIBITAHUE,
cepusi He3aBUCUMbBIX UCTBITAHUM.
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rmepBoro
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ycnexa. Cepust He3aBUCHUMBIX
WCIbITaHUU bepHyu.
[TpakTuueckast pabota

C UCIIO/Ib30BaHUEM
3/IEKTPOHHBIX TaO/IHI]

IIpuBoguTH NPpUMeEPHI CEPUL
He3aBUCHUMBIX HCITbITaHUH.
PemaTtse 3ajauM Ha MOWCK
BePOSITHOCTel COOBITHI B cepun
VICIIBITaHUM JI0 TIEPBOTO yCIiexa

Y B cepusix UCnbITaHUW bepHymnu.
N3yuaTh B X0/le MPaKTHUeCKOM
padoTHI C KCITOTb30BaHUEM
3JIeKTPOHHBIX Tab/UL] BePOSTHOCTH
COOBITHH B CepHUsX He3aBUCUMBIX
WCIbITAHUU

CryualiHble BeJTMUUHbI
Y pacrpejeneHust

CiyyaiiHasi BeJIMUMHaA.
PacripesiesieHre BepOSITHOCTEN.
Huarpamma pacnpegesenus. Cymma
Y TIPOU3BeJieHue CTy4YalHbIX
BesinuMH. [IprMepsI pacripesiesieHuH,
B TOM UMCJIe TeOMeTpHUYecKoe

1 OrHOMUAbHOE

OcBauBaTh NOHATHUSA: CJly4yaliHas
BeJ/IMUMHA, pacripeesieHue, Tabauiia
pacripesiesieHus1, AMarpamma
pacripeiesieHusl.

IIpuBoauTH NpUMepHI
pacnpejie/ieHUM, B TOM UKCJ/ie
reoMeTpUUecKoro U OMHOMMATEHOTO.
CpaBHHMBATh pacripeiesieHus
C/TyYalHbIX BeJIMUMH

HaxoauTthb 3HaueHUs1 CYMMBI

Y TIPOU3Be/IeHUs C/Ty4YalHbIX
BesiIMunH. CTPOUTH U pacrno3HaBaThb
reoMeTpuueckKoe ¥ OMHOMUATBEHOE
pacripesiesieHye
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[ToBTOpEHUe, 06061TIEHME, 5 OnucarenbHasg CTaTUCTHKA. IToBTOPATHL H3yUeHHOE
cUCTeMaTU3alys 3HaHUM CJily4aiiHble OIbIThI U BEPOSITHOCTH Y BBICTPauBaTh CUCTEMY 3HAHUU
C/Ty9aiHbIX coObITHiA. Omiepaliiy Hajl
COOBITUAMU. DJIEMEHTbI
KOMOWHATOPUKH, CEPUM He3aBUCUMBIX
HCIbITaHUU
OBJEE KOJIMYECTBO 34
JACOB TIO ITPOT'PAMME
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11 KJIACC

HaumenoBanue pa3gena |KommuectBo OcHOBHOe cojiepkaHue OCHOBHBIE BU/bI
(TemnI) Kypca 4yacoB JlesITeTbHOCTU
oOyuarormxcst

MaremMatuueckoe OXUjaHue 4 [IpriMepbl NpUMeHeHus OcBauBaTh MOHSATHE

CTy4yaliHOW BeJIMUUHBI

MaTeMaTU4eCcKoro OXKuJaHus
(cTpaxoBaHue, ioTEpes).
Marematuueckoe OKUJaHVe CYMMbI
Cy4YalHbIX BeJIMUUH.
MaTemaTHueckoe OXuJaHue
reoMeTpruuYecKoro 1 OMHOMMA/ILHOTO
pacripe/ieJieHUH

MaTeMaTHUYeCKOTo OXKU/IaHusI.
IIpUBOUTH 1 00CYXAATH

TIpPUMephI TIPUMeHeHUsT
MaTeMaTUueCKoro

OXKuJlaHus1. BeIuncisTh
MaTeMaTHh4yecKoe OyKujJaHue.
Ncnonb3oBark MoHATHE
MaTeMaTUUeCKOTO OKUAAHUS U eT0
CBOMCTBA TIPU pellieHuu 3aau.
HaxoauThb 110 U3BeCTHBIM

dbopmysiaMm MaTeMaThueckKoe

O)KUZIaHWe CyMMbI CTyYalHbIX
Be/TMUKH.

HaxoauThb 110 U3BeCTHbIM (hopmy/iaM
MaTeMaTh4yecKue 0XXKUAaHUS CTydalHbIX
BeJIMUMH, UMEIOIIUX reoMeTpruuecKoe

1 OMHOMMA/IbLHOE pacrpe/eneHust
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ucriepcust U cTtavZapTHOE
OTKJIOHEHHE C/Iy4yalHON
BeJINYUHBI

Hvcriepcusi U cTaHZapTHOE
OTK/IOHeHue. [Jrcrepcuu
reoMeTpUUecKOro ¥ OMHOMHA/TLHOTO
pacripefiesieHusl.

[TpakTHueckas pabora

C MCII0/Ib30BaH1eM

3/IEKTPOHHBIX TaO/IHI]

OcBauBaTh MOHATHS: AUCTIEPCHS,
CTaH/JapPTHOE OTK/IOHEeHUe
CTy4YaiHOW BeJIMYUHBI.

HaxoauTh Ayvicniepcuro

TI0 pacrpe/iesieHuIo.

HaxouTh 110 N3BeCTHLIM
dbopMysiaM AUCIIEPCHUIO
reoMeTpUYeCKOro

U OMHOMMA/ILHOTO
pacripefiejieHusi, B TOM UHC/ie B
X0o/le TIPAKTUUYECKOW paboTel C
HCTI0/Th30BaHNEM

9/IEKTPOHHBIX TabJIUI]

3aK0H OOJIBIIINX YUCe/T

3akoH 0o/bIIMX YKcesl. BoIOOpOUHbIi

MEeTO/|, UCC/Ie/JOBaHUM.
[TpakTHueckas pabora
C MCTI0/Ib30BAaHUEM

3/IEKTPOHHBIX TaOJIHI]

3HAKOMHTBCA C BLIDOPOUHBIM METOZIOM
WCCIeJOBaHUSI COBOKYTTHOCTH JIJaHHBIX.
M3yuarh B X0/l TIPAKTUUECKOMH pabOThI
C WCITO/Tb30BAaHUEM 37IEKTPOHHBIX
TaOJIU1L] TIPUMEeHeHre BLIDOPOUHOTO
MeTOZa UCCIIeloBaHus

HernpepriBHbIe C/lyuaiiHble
BeJIMUMHBI (pacripeziesieHus)

[IprMephbI HeTlpepbIBHBIX
CyYalHbIX BeJIMUUH. OYHKIUS
TJIOTHOCTU pacrpe/ie/ieHus!.
PaBHOMepHOe pacrpejiejieHUe U ero
CBOMCTBA

OcBauBaTh NOHATYUSA: HeNpepbIBHAs
C/lydaliHasi BeJIMUMHA, HellpepbIBHOEe
pacnpegenenue, QyHKLUSA
MJIOTHOCTH BEPOSITHOCTH.
IIpuBoAMTH NIPYMepbl HeNPepPbIBHbIX
CJIyYalHbIX Be/IMYMH.
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HaxoauThb BepOSITHOCTH COOBITHI
0 JAHHOW (DYHKILIMU TIJIOTHOCTU, B TOM
YyKCJie paBHOMEPHOTO pacripefie/ieHust

HopmanbHoe pacripesiesieHue

3agauu, IpUBOASIIIE K HOPMaTbHOMY
pacnpefesieHn0. DyHKLUA
TIJIOTHOCTH ¥ CBOMCTBA HOPMa/IbHOT'O
pacripeziesieHusl.

[TpakTHueckas pabora

C UCITO/Tb30BaHUEM

3/IEKTPOHHBIX TaOJHI]

OcBauBaTh NOHSATHUS: HOPMaJIbHOE
pacripefiesieHue.

Bbiie1Th 10 OMKUCAHUIO
C/lyuyariHble BeJINUWHBI,
pacripezie/iéHHbIe

110 HOPMa/IbLHOMY 3aKOHY.
IIpuBoAUTH pPUMeEPHI 33/]ay,
MIPUBOJSAIIMX K HOPMAJIbHOMY
pacnpejesiennt0. Haxoauts
YMCJIOBbIE XapaKTEePUCTUKH
HOPMaJ/IbHOTO pacripe/iesieHust 1o
W3BeCTHbIM (POpMy/iaMm.

PemaThb 3a/1auy, CBsi3aHHbIE

C IPUMEHEeHWeM CBOKMCTB HOPMAaJ/IbHOTO
pacripejieJieHUl, B TOM 4HCJie

C UCTIO/Tb30BAHUEM 37IEKTPOHHBIX
Ta0/IUL]

[ToBTOpEHUe, 060011IeHNE
Y CUCTeMaTU3alus 3HaHUH

19

[IpeacTaB/ieHUe JaHHBIX C TIOMOLIbIO
TaOJUI] ¥ TarpaMM, OIrcaTe/IbHast
CTaTUCTHKA, OMBITHI

C PaBHOBO3MO>KHbIMHU
3/IeMeHTapHLIMU COOBITUSIMH,
BBIUMC/IEHE BEPOSITHOCTEM COOBITHM

[ToBTOpATH U3yUeHHOE U BbICTParBaTh
CUCTEMY 3HAHUM
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C ipuMeHeHUeM (hopMy

Y rpapuueckux MeTo/0B
(KoopauHaTHas npsmasi, 1epeBo,
Jiyarpamma Jujepa),
C/Ty4aiiHble BeJIMUMHBI U
pacnpezesieHus,
MaTeMaTHh4YecKoe OKUJaHue
C/Ty4alHOW BeJTMYMHBI

OBLIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME

34
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