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Pabouast mporpamma 1o yueOHOMy rpeaMety «MaTtemaThKa» (0a30BbIi YPOBEHb)
(mpeametHass o6sacTh «MaTemaThka W uWH(OpPMaTHWKa») (Zaee COOTBETCTBEHHO —
rnporpaMMa MO MaTeMaTHKe, MaTeMaTWhKa) BK/IHYaeT TOSICHUTE/bHYIO 3arucKy,
cojep)kaHue 0oOydeHHs1, TIJTaHUPyeMble pe3y/bTaThbl OCBOEHHS] TIPOTpaMMbI TIO
MaTeMaTHKe, TeMaTHUyecKoe TJlaHMpOBaHUe.

INIOACHUTEJ/IbHASA 3AIIMCKA

[TporpamMmMa 1Mo MareMaTHKe /s oOydarommxcsi 5-9 KmaccoB pa3spaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme 1o maTeMaTHMKe yUYTeHbl WJeU U T10JI0XKEeHUs
KoHntjenmu pa3BuTHsi MaTeMaTHUUeCKOTro oopa3oBanus B Poccuiickoit @ezepariyu.

[TpeaMeTOM MaTeMaTUKU SIB/SIFOTCSA (PyH/laMeHTa/ibHble CTPYKTYpPhl Halllero Mupa
— TpOCTpaHCTBeHHble (OPMbI U KOJMUECTBeHHbIe OTHOIIeHUs (OT TIPOCTEeMIInX,
yCBaMBaeMbIX B HEIIOCPEACTBEHHOM OIIbITe, 10 JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX
JI7Is1 Pa3BUTHSI HAYYHBIX U TIPUK/IAZIHBIX Wel). MaTtemMaTruueckue 3HaHUS 00eCrieunBaroT
TOHMMaHWe TIPUHIUIIOB YCTPOMCTBA M WCIO/b30BaHUS COBPEMEHHOW TeXHMKH,
BOCIIpUSATHE W HWHTEpIIpeTalii0  COLMaJbHOM, SKOHOMUUECKOM, TMOJUTHYeCKOU
vHbOpMaLY, Jal0T BO3MOKHOCTb BBITIOHATL PACUETbl U COCTaBJISATh a/ITOPUTMBI,
HaXOAUTb W  TIPUMEHATb  (OpPMYJIbl, BIafeTh TPAKTUUECKUMU TMpUéMaMu
reoMeTpUUYeCKHUX W3MepeHUM U MOCTPOeHUM, UiTaTh WH(OPMALIUIO, TIPeCTaBIeHHYO B
BUZe Tabnmuil, guarpaMM U TpaduUKOB, XUTh B YC/IOBHUSIX HeEONpeeMEHHOCTH W
TIOHUMATh BePOSATHOCTHBIN XapaKTep CyYalHbBIX COOBITHIA.

M3ydyeHre MareMaTHK{d (OPMHpPYeT Yy OOyYaroIMXCcsi MaTeMaTHUYeCKUM CTU/Ih
MBIIIIEHYs], TIPOSIBJISIOIIUICS B OTIpe/le/IEHHBIX YMCTBEHHBIX HaBblKaxX. Obyydaromiyecs
OCBAMBAlOT Takue TIPUEMBbI U METO/Ibl MBIILJIEHUS], KaK WHAYKIUS U JAeJyKIus,
0000611ieHre ¥ KOHKpeTH3allvs, aHa/u3 M CHUHTe3, KJacCUbHUKaIMsA U CUCTeMaTHU3arys,
abcrparvpoBaHye W aHajorusi. OOBeKTbl MaTeMaTHUYeCKMX YMO3aK/IIOUeHHH, MpaBua
WX  KOHCTDYHMDOBAHHMSI  pPAacKpbIBalOT  MeXaHW3M  JIOTMUEeCKMX  TIOCTPOEeHHH,
CTIOCOOCTBYIOT BbIpaOOTKe yMeHUsl (OPMY/IMpOBaTh, OOOCHOBBIBaTH U [IOKa3bIBaTh
CY)XIeHUsl, TeM CaMbIM Da3BHBAIOT JIOTUYECKOe MbillieHre. V3yueHre MaTeMaTHKU
obecrieuriBaeT (OpPMHUPOBaHWE aAJTOPUTMUYECKOW KOMIIOHEHTbl MBILIJIEHUST U
BOCTIMTaHWEe YMEeHUI [eiCTBOBaTh M0  3a/laHHBIM aJrOPUTMaM,

COBEpILIEHCTBOBAaTh M3BECTHBIE M  KOHCTPyHMpOBaTb HOBble. B
TIpoljecce pelleHus 3a/lad — OCHOBOW yueOHOU JesiTe/TbHOCTH Ha ypPOKax MaTeMaTUKH —
Pa3BUBAIOTCS TBOpUECKasi M TIPUK/IafHasi CTOPOHBI MbliiiieHns. OO0yueHre MaTeMaTHKe
JAaéT BO3MOJKHOCTb pa3BUBATb Y OOYYAlOIIUXCS TOUYHYI, palMOHA/NLHYI0 U
WHGOPMAaTHBHYIO peub, yMeHWe OTOuWpaTh Haubosiee TMOAXOAIIME SI3BIKOBBIE,
CUMBO/IMUeCKUe, rpaduyeckyde Cpe/iCTBa [jisi BbIPaXXeHUS CYXXAEeHWM u
HarJIs,THOTO WX Mpe/iCTaB/IeHusI.

[Tpy M3yuyeHUM MaTeMaTHUKU OCYIeCTBIsieTCs 00lljee 3HAKOMCTBO C MeTOAaMU
T03HAHUS [1eHCTBUTEIbHOCTH, TIpe/ICTaB/IeHUsIMU O TIpeMeTe U MeTo/laX MaTeMaTHKH,
WX OTJUYMU OT MeTOJOB [JPYIMX eCTeCTBeHHbIX M T'yMaHWTapHbIX Hayk, 00
0COOEHHOCTSIX TIPUMEHEeHHsI MaTeMaTUKH /IS pellieHNs] HayUHbIX Y TIPUK/IaHbIX 3a/au.



[TpropuTeTHBEIMU 1jefIIMM OOyUYeHMsT MaTeMaTHMKe B 59 Kjgaccax SIBSIFOTCS:

dbopmMuUpOBaHHe 1eHTpPaJbHbIX MaTeMaTU4YeCKUX TOHSATUM (UMC/IO, BEJUUMHA,
reomeTpuueckasi (urypa, repemMeHHasi, BepOSITHOCTh, (PYHKIUsI), 00eCreurBaromix
TIPeeMCTBEHHOCTh U TTePCITIEKTUBHOCTh MaTeMaTUUeCKOro 00pa3oBaHus 00yJarommxcs;

no/iBeJileHre OOyuarolUXCs Ha [JOCTYITHOM /Jii HUX YPOBHe K OCO3HaHHIO
B3aMMOCBSI3 MaTeMaTHWKU Y OKPY’>Karoll[ero Mupa, MOHUMaHWe MaTeMaTHUKU KaK 4acTh
00111 Ky/IbTYPhl Ue/IOBeueCTBa;

pa3BUTHE WHTE/UIEKTyaJlbHbIX W TBOPYECKMX CIIOCOOHOCTEM 00ydJarommxcs,
M03HaBaTe/bHOM aKTMBHOCTH, MCCAe[0BaTeTbCKUX YMEHWUW, KPUTUUYHOCTU MBbIIIIEHUS,
VMHTepeca K U3y4YeHHI0 MaTeMaTUKY;

(¢opmupoBaHre (PYHKIIMOHA/JbHOM MaTeMaTH4YeCcKOM T'DaMOTHOCTU: YMEHHs
pacIio3HaBaTh MPOSIBJIEHUs] MaTeMaTUUeCKUX TOHSITUM, 00BeKTOB M 3aKOHOMepHOCTel
B peaslbHbIX >KA3HEHHbIX CUTyalUsiX U TPU W3YYeHWM [APYTuX y4ueOHBbIX MpeaMeTOB,
TIPOSIB/IEHUsT 3aBUCHMOCTel M 3aKOHOMepHOCTel, (OpMy/auMpoBaTh WX Ha SI3bIKe
MaTeMaTUKU MW CO03/laBaTb MaTemMaTU4YeCKue MOZeNW, TNPUMEHATb OCBOEHHBIN
MaTreMaTUYeCKUW anmnapaTr [/l pelleHus] MNpPaKTUKO-OPUEeHTUPOBAHHBIX — 3ajiad,
VHTEPIIPeTUPOBATh U OLIEHUBATh MOTyUYeHHbIe Pe3y/IbTaThl.

OCHOBHbBIE JIMHWUM COJiepP>KaHUsI MpOorpaMMbl IO MaTeMaThke B 5-9 Kjaccax:
«Yucna ¥ BeIUKCTEHUs», «Anredpa» («Anredpanueckre BbIpaKEHHS», «YpaBHEHUS U
HepaBeHCTBa»), «®DyHKimn», «l'eometpusi» («['eoMeTpuueckue GUIyppl U HUX
CBOICTBa»,

«/I3MepeHUe TeOMeTpUUeCKHX Be/IMUMH»), «BeposiTHOCTb U CTaTUCTHKa». [laHHbIe
JVHUU Pa3BUBAIOTCS MapasiieflbHO, KaXKasi B COOTBETCTBUM C COOCTBEHHOU JIOTMKOM,
OZIHAKO He He3aBHCHUMO OJjHa OT JAPYTOW, & B TECHOM KOHTAaKTe U B3aUMOJeNCTBUM.

Copiep>kaHue TIpOrpaMMBbI TI0 MaTeMaTHKe, pacripe/ie/iEHHOe TI0 rofiaM 00yueHws,
CTPYKTYpHUPOBAaHO TakMM 00pa3oM, uToObI KO BCEM OCHOBHBIM, TPUHIIATHATBHBIM
BompocaM  oOyudaroiifuecss  oOpailjaMch  HEOAHOKpPAaTHO, UTOOBI  OB/a/ieHHe
MaTeMaTUYeCKUMHU TOHATUSIMA W HaBbIKaMW OCYLECTBJISVIOCh TMOC/IeIOBATEIbBHO U
MOCTyTaTe/IbHO, C COO/MIOfleHeM TIPDUHIIAIIA TIPEeMCTBEHHOCTH, a HOBbIe 3HAHUS
BK/IIOUA/TMCh B OOIyI0 CHCTEMY MaTeMaTUUeCKUX IIpe/[CTaBIeHUd OO0yuaroIuxcs,
pacimpsis v yriay6:sist eé, o6pa3ysi MpOUHbIe MHO>KECTBEHHBIE CBSI3H.

B cootBetctBuM ¢ ®I'OC OOO matematvKa siBJsieTCsl 00si3aTe/IbHbIM y4eOHBIM
TIpeIMETOM Ha YpOBHe OCHOBHOTO o01riero obpa3oBaHusi. B 5-9 kjaccax MareMaTuka
TPaJUI[MOHHO W3y4YaeTCs B pPaMKaxX C/eAyIOL[UX yueOHbIX KypCOB: B 5—6 Kiaccax —
Kypca
«MaTtemaTtuKa», B 7-9 Kjaccax — KypcoB «Ajredpa» (BK/IrOUasi 3/IeMeHTbI CTaTUCTHKA U
Teopun BepositTHOCTel) U «['eomeTpusi». IlporpaMmoll MO MaTeMaTUKe BBOAUTCS
CaMOCTOSITe/TbHBIN yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKA.

OO011jee UMC/IO YacOB, PeKOMEHOBAHHBIX /i1 W3YUeHHS MaTeMaTHKU (0a30BbIH
YPOBEHb) Ha ypOBHE OCHOBHOrO o0ilero obpasoBaHusi, — 952 uaca: B 5 Kiacce —
170 uvacos (5 uacoB B Hejiest0), B 6 kiacce — 170 yacoB (5 yacoB B Hefie/0), B 7 KJiacce
— 204 yaca (6 yacoB B HeJie/1t0), B 8 Kinacce — 204 yaca (6 yacoB B HeJe/ii0), B 9 Kiacce
— 204 yaca (6 yacoB B HefieJt0).



INTAHVUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOT'PAMMBI
I10 MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

M3yueHne mMaTeMaTUKU Ha YPOBHE OCHOBHOTO 001iero obpa3oBaHusi HamlpaB/eHO
Ha JOCTWKeHWe OO0yuarolMMMCS JIMUHOCTHBIX, MeTarpe/IMeTHbIX U TpeJAMeTHBIX
obpa3oBaTe/ibHBIX pe3y/IbTaTOB OCBOEHHUs1 yuebHOro rpejMeTa.

JINMHHOCTHBIE PE3YJ/IbTATbI

JInuHOCTHBIEe  pe3yJbTaTbl  OCBOEHMS  MpPOrpaMMbl [0  MaTeMaTUKe
XapaKTepU3yoTCs:

1) maTpuoTHUecKoe BOCIIUTAHHE:

MposIB/IeHWeM MHTepeca K MPOLLIOMY M HacCTOSILLEMY POCCUMCKOM MaTeMaTHKH,
L|EHHOCTHBIM OTHOILIEHHeM K JJOCTH)KEHUSIM POCCHUUCKUX MaTeMaTUKOB U POCCUMCKOMN
MaTeMaTUueCKOM IIKOJIbl, K WCIO0J/Ib30BaHUI0 3TUX JOCTW)KEeHUM B [PYyrMX HayKax U
MIPUK/IaAHBIX cdepax;

2) rpaXkfaHCKoe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00513aHHOCTeN rpakJiaHrHa M peanu3aliiy ero Tpas,
Tpe/iCTaBJieHWeM O MaTeMaTUueCKMX OCHOBax (YHKLMOHMPOBAHUSI —Pas/MUHbIX
CTPYKTYp, $IBJIeHUM, TIpOLleAyp TPa’KAAaHCKOro o0iecTBa (HaripyuMmep, BbIOODHI,
OTPOChI), TOTOBHOCTBIO K OOCY)KIEHUIO JTUYECKMX Ipo0sieM, CBSI3aHHBIX C
MPaKTUYECKUM NPUMEHEHUEM [OCTW)KeHUU HayKd, 0CO3HaHHWeM BaKHOCTU MOPA/bHO-
TUUECKUX MPUHLUIIOB B J€SITeIbHOCTA YYEHOTrO;

3) TpyAOBOe BoCIIUTaHUeE:

YCTaHOBKOI\/JI Ha dKTHMBHO€ Yy4ddaCTHe€ B pe€lIeHHMKW JIIPdKTHYECKHMX  3a[d4
MaTeMaTHueCcKou HaripaB/IEHHOCTH, OCO3HaHHEeM BaA>XXHOCTH MaTeMadTHu4deckoro
O6p¢’:130BaHI/IH Ha TIPpOTsDKEHUHU BCeM >KU3HU PINj b | YCHEMHOﬁ HpO(bECCHOHaﬂBHOﬁ
4edTe/IbHOCTU HW pPd3BUTHEM HEO6XO,[[I/IMLIX YMEHHﬁ, OCO3HaHHbIM BbI60pOM n
IMMOCTpOeHHEM I/IH'Z[I/IBI/I'E[yaJ'IBHOI‘;I TPAEKTOPHUHU 06p830BaHI/IH N JXHW3HEHHBbIX I1J/IaHOB
C y‘-IéTOM JIMYHBIX MHTEPECOB U O6H.[€CTBEHHBIX HOTpe6HOCTEﬁ;

4) 3cTeTUeCKoOe BOCIIUTAHUe:

CoCOOHOCTBIO K~ SMOILIMOHAZTbHOMY M 3CTeTUYECKOMY  BOCTIPUSTHIO
MaTeMaTUueCKUx OOBeKTOB, 3ajiau, pelleHul, pacCy>XJeHul, yMeHUIO0 BHUJETb
MaTeMaTHh4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) eHHOCTH HAYYHOT'0 MO3HAHUA:

OpUeHTalueld B  [esiTeTbHOCTA HAa  COBPEMEHHYIO) CHUCTEMY  HayuHbIX
TIpe/iCTaB/eHnA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS Ue0BeKa, TPUPOAbI U
oOImecTBa, ITIOHUMAaHWEM MaTeMaTHUeCKOW HayKd Kak cdepbl 4YejloBeuecKomn
JesATe/IbHOCTU, 3TarioB €€ pa3BUTHS W 3HAUMMOCTH [Ji Pa3BUTHS LIMBUIW3ALUHY,
OBJIaJIeHHEM SI3bIKOM MaTeMaTUKU U MaTeMaTHh4YeCcKOn Ky/JIbTYpOM KaK
CpeJiCTBOM T[I03HaHUSI MUPa,



OBJ/IaleHneM HpOCTEﬁH.IHMH HaBBIKdMH HCCJIE,[[OB&T@JIBCKOﬁ AedaTe/IbHOCTH,

6) dusuueckoe BocniuTaHue, (¢GopMUpOBaHHe  KY/JALTYPbl  3/I0POBbSA M
IMOIMOHA/ILHOTO 0/1arono/Tyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUecKre 3HaHUsI B MHTepecax CBOero 3/J0pOBbS,
BeZileHWs 3/10pOBOTO 0oOpa3a >XM3HU (30pOBOe THTaHWe, COATaHCUPOBAHHBIA DPeKUM
3aHATANM U OTAbIXA, pery/spHas (u3udeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedieKcru, MpU3HAHUEM CBOETO TIpaBa Ha OIIMOKY M TaKOTo yKe TpaBa Apyroro
YeJI0BEKa;

7) 3K0JI0THYeCcKoe BOCIMTaHHe:

OpveHTalMeld Ha NpUMeHeHWe MaTeMaTUYeCKUX 3HaHWUM [/is1 pelleHus 3ajauy
B 00/1aCTH COXpaHHOCTH OKPY’Karollei Cpe/ibl, TVIaHWPOBAHUS TIOCTYTIKOB U OL[eHKH UX
BO3MOXXHBIX TIOCTIe/ICTBUM [I/Is1 OKpY’Karolllel cpefbl, OCO3HaHWEeM TJi06ambHOTrO
XapakTepa 3K0JIOTHYeCKUX TIpo06/ieM U MyTel UX pelieHus;

8) ajganTanua K M3MeHSIOIUMCS YC/I0BUAM COLHA/IBHON U MPUPOAHON Cpe/ibI:

TOTOBHOCTBIO K JIEMCTBUAM B YCIOBUSX HEOIpe/|e/IEHHOCTH, TIOBBIIIIEHHIO YPOBHS
CBOEM KOMITETEHTHOCTH Yepe3 IMPaKTUUEeCKYH [1eATebHOCTb, B TOM UHC/Ie YMEHHe
YUUTBCSL Y APYTUX JIOZeH, MpHoOpeTaTb B COBMECTHOH JesTe/IbHOCTH HOBBIE 3HAHUS,
HABBIKH M KOMITETEHI[UH M3 OIbITA JPYTHX;

He00X0JUMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHHUH, B TOM uKcjie (OpMy/IUPOBATh
H/IeH, TIOHATHS, TUIIOTe3bl 00 00BEKTaX U SIBJIEHUSIX, B TOM UMC/Ie PaHee He U3BeCTHBIX,
0CO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHWN M KOMIETEeHTHOCTeH, IJIaHUPOBaTh CBOE
Pa3BUTHE;

CHIO0COOHOCTBIO OCO3HABaTh CTPECCOBYHO CHUTYallMIO0, BOCIIPUHHUMATh CTPECCOBYHO
CUTyal[MI0 KakK BBI30B, TpeOyIOL[UH KOHTPMEpP, KOPPEKTHPOBAaThb ITPUHUMAaeMble
pellieHuss W JIeMCTBUsA, (OPMY/IMpPOBAaTh M OLIEHHWBAaTh pHCKU U  TIOC/E[CTBUS,
dhopMHpOBaTh OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

B pe3ynbrare OCBOEHMs MpPOTpaMMbl 0 MaTeMaTHKe Ha ypPOBHE OCHOBHOTO
obrjero obOpa3zoBaHusi y oOyuatorierocsi OyayT chopMupOBaHbl MeTarpeMeTHbIe
pe3y/bTaThl, XapaKTePU3YIOIHeCs OBJafIeHHeM YHHUBepCa/TbHBIMU IM03HaBaTe/TbHBIMU
JeUCTBUSIMH, YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU I€HCTBUSIMUA ¥ YHUBEPCA/TbHBIMU
PEryISTUBHBIMU JIeUCTBUSIMHU.

ITo3HaBaTe/IbHbIe YHHUBEpPCa/ibHbIe yueOHbIe JeHCTBHSA
Ba3oBble jloruyeckue AerCTBUA:

BBISIBJIATb WM XapakKTepu30BaTh CYL[eCTBEHHble TIPU3HAKM MaTeMaThYeCKUX
00BEKTOB, TIOHSTHMN, OTHOIIEHUN MeXAy TOHATHUSMH, (HOPMYJUPOBATh OIMpe/eeHus
TOHATUM, YyCTaHaB/AMBAaThb CYL[eCTBEHHbIM TMpU3HAK KaacCU(UKALMK, OCHOBaHUS
AJ1st 00600111eHsI M CpaBHeHUSs1, KpUTepUU MPOBOIMMOTO aHaJTN3a;

BOCIIPUHHUMATh, (POpMy/IMpOBaTh U NIpe0bpa3oBbIBaTh CY>KJEHUS: yTBepAUTeTbHbIE



" OTpullaTe/ibHbIe, e AMHUUHbIe, YdaCTHbIE U O6H.[I/Ie, YC/IOBHbIE;

BLISIB/IITH MaTeMaTUueCcKrde 3aKOHOMEPHOCTH, B3aWMOCBS3M UM ITPOTHBOPEUUS
B (akTaxX, [JaHHBIX, HaAONIOJEHUSAX W YTBEPXKAEHUAX, TIpeJjaraTb KpUTEPUU
JUTsI BBISIBJIEHUS] 3aKOHOMEPHOCTEH W MPOTUBOPEUHi;

Jle/laTh  BBIBOABI C  WCIIO/Mb30BaHHWEM 3aKOHOB JIOTWKH, [JeAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aK/TFOUeHWM, YMO3aK/TFOUeHHH TI0 aHaI0TvH;

pa3dWpaTh  /I0OKa3aTe/lbCTBA MaTeMaTHUYeCKHUX  yTBEP)KIAEHWH (TIpsMble |
OT TIPOTHBHOIO), TIPOBOAWTHL CaMOCTOSITE/IbHO  HECJIOKHBIE  /J0Ka3aTebCTBA
MaTeMaTHUeCKUX (aKToB, BLICTpAaWBaThb apryMeHTal[ldl0, TPUBOAMTH TIPUMEpPHI U
KOHTPIIpUMephl, 000CHOBBIBaTh COOCTBEHHbBIE PACCYXK/IE€HUS;

BBIOMpATh CrIoco0 pelieHus] yueOHOM 3aJjlauM (CpaBHMBATh HECKOJ/ILKO BapHUAHTOB
pellieHusi, BbIOMpaTh Haubosiee MOAXOASIINN C YUETOM CaMOCTOSITEIbHO BbIZie/IeHHBIX
KDUTEPUEB).

Ba3oBble Hcc/1ejoBaTe/IbCKHe [[eHCTBHA:

WCIO/Ib30BaTh BOMPOChI KAaK MCC/Ie[0BaTebCKUN WHCTPYMEHT I103HaHUS,
dbopMyiMpoBaTh BOMPOCHI, (PUKCUPYIOIIKe POTUBOpeUre, MpobaemMy, caMOCTOsATeTbHO
yCTaHaB/IMBaTh UCKOMOe W JaHHOe, (OpMUPOBATh TUIIOTe3y, apryMeHTHPOBaTh CBOIO
TIO3UL[1I0, MHEHUE;

ITPOBOZIMTD TI0 CAMOCTOSITE/TbHO COCTAB/IEHHOMY IJIaHY HECJIO’KHBIM 3KCTIEpUMEHT,
He0Oo/bIIIoe UCC/IeJOBaHKe 110 YCTaHOB/IEHUI0 0COOeHHOCTeM MaTeMaTUueCcKoro 00beKTa,
3aBUCUMOCTeN 00BEKTOB MeXy COO0i;

caMmocTosTeslbHO  (hOpMy/MpOBaTh 0000I[eHHsT W BLIBOJBI 110 pe3yJ/bTaTaM
TIPOBeEHHOT0 HaOJIO/IeHNs, UCC/IeZloBaHYsI, OLleHUBATh [OCTOBEPHOCTh TIOMyUeHHBIX
pe3yJIbTaTOB, BLIBO/IOB ¥ 0000IIIeHN;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe TIPOI[ecca, a TakKe BBIJBUTATh
TIPe/ITI0/IO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmarnuei:

BBISB/ISITb ~ HEJOCTATOUHOCTb U W30BITOYHOCTh  MH(OpMalMY,  JIaHHBIX,
HeoOXOIMMBIX [I7Is1 pellleHUs 3a/jauy;

BbIOMpaTh,  aHa/JIM3UpOBaTh,  CHUCTEMATHM3WpPOBaTb UM UHTEPIIPETHPOBATh
MH(}OPMAaLMIO Pa3/MYHbIX BUJOB U (JOPM Ipe/iCTaB/IeHMUS;

BbIOMpaTh (hopMy MpeAcTaB/ieHUs UH(OOPMALIMKA U UJTIOCTPUPOBaTh pelllaeMble
3a/jlauy CXeMaMH, AuarpaMMaMu, WHOU rpadukoi ¥ uX KOMOMHALIUSMU;

OLIeHMBaTh HaZlE>XKHOCTb UH(POPMALUU 110 KPUTEPUsIM, TIpe/IoKeHHbIM yunuTeeM
WK C(HOPMYIUPOBAHHBIM CaMOCTOSITE/IBHO.

KoMMyHUKaTHBHbIe YHHBEpPCA/IbHbIe yueOHbIe AeiiCTBHA:

BOCIIPUHMAMATL W (DOPMY/UPOBaTh CYXKJ€HHS B COOTBETCTBHUH C YC/IOBUSMH U
je/IsIMA OOIIeHUs], SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO TOUKY 3PEeHHs] B YCTHBIX
M THMCbMEHHBIX TeKCTaX, /[laBaThb TIOSICHEHWsI TI0 XOJAy pelleHds 3a/auw,
KOMMEHTHPOBaTh



MOJTyUeHHbIW pe3y/bTar;

B Xxofle OOCy>KJeHUs 3a/laBaThb BOIPOCHI IO CYIIECTBY O0OCY>KJaeMOil TeMbl,
npobsieMbl, pelllaeMoOl 3a/laud, BbICKA3biBaTh W/leH, HalleJleHHbIe Ha TIOMCK pelleHus,
COTIOCTABJ/IATb CBOU CYXKAEHUs C CYXKJEHUsIMU [JPYIMX YYaCTHHUKOB [Masora,
oOHapy>XMBaTh pa3/iMuve U CXOJCTBO TMO3UL1H, B KOPPEKTHOU Gopme (opmMyIupoBaTh
pa3HorIacysi, CBOU BO3pakeHUsl;

Npe/ICTaB/sATh pe3y/lbTaThl pelleHds 3aJauyd, S5KCIIepUMeHTa, MCC/Ie[0BaHuUs,
MpOeKTa, CaMOCTOSITeJIbHO BbIOMpaTh (oOpMar BBICTYIUIEHUSI C Y46TOM 3ajay
Tipe3eHTaly ¥ 0CO0EHHOCTel ayJUTOpuUHY;

MOHUMAaTh M WCIO0/Ib30BaTh TMpPeMMYyIlleCTBa KOMAaHAHOM W WHAWBU[Ya/TbHOU
paboThI TpU pellieHNH yueOHbIX MaTeMaTUUeCKuX 3a/au;

NMPUHUMATh LieJlb COBMECTHOM [leSTeJIbHOCTH, TIJIAHWUPOBAaTh OpraHM3aliyio
COBMECTHOM paboThl, pacripeesisiTh BUAbI paboT, ZOroBapyuBaThCsi, 00CYXK/[aTh MPOLIECC
1 pe3y/sbTar paboTkl, 00001T[aTh MHEHUSI HECKONTBbKUX JTHOZIeH;

yuacTBOBaThb B TpyNMoOBbIX (opmax paboTel (00CykzaeHusi, oOMeH MHeEHHUsIMHU,
MO3TOBbI€ IITYPMbI U APYTHE), BBITIOJHITL CBOIO UaCTh PabOThl U KOOPJWHUPOBATH
CBOU [JIeWCTBUS C PYTMMU UjileHaMM KOMaH/Ibl, OLleHMBaTh KaueCcTBO CBOEro BK/aja B
001 MPOYKT 0 KpUTepusimM, CHOpMY/TUPOBAaHHBIM YYaCTHUKaMH B3aUMO/I€HACTBUS.

Pery/1fiTUBHbIE YHHBEpPCA/IbHbIE yUeOHbIe JelCTBUS
Camoopranu3anus:

CaMOCTOSITeJTbHO COCTaBJISATh TJIaH, arTOPUTM pellleHus 3a/jauu (WId ero 4acTh),
BbIOMpaTh cCrocob pellleHUsT C YUYETOM WMEIOIIUXCS PecypcoB M COOCTBEHHBIX
BO3MO>XHOCTeM, apryMeHTHPOBaTh M KOPPEKTHPOBATb BapUaHThI PelleHHi C YUETOM
HOBOU MH(OpMaLIUH.

CaMOKOHTPO/Ib:

BMQ/IeTh Croco0amMu CaMOTMpOBEPKH, CAMOKOHTPOJS TIpollecca W pe3yJsbTaTa
pelleHusi MaTeMaTUUYeCKOW 3a/iauy;

rpeiBUJeTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb I[IPU peLleHWud 3ajauM,
BHOCHUTb KODPEKTUBBI B [IeSITeTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/IbCTB, HAW[€HHBIX
OIITHNOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIeHMBaTh COOTBETCTBUE pe3y/bTaTa [JeATeIbHOCTU TOCTAaBAEHHOM LeMd U
YCJIOBUSIM, OOBSICHSATH TPHUUMHBI JOCTIKEHUS WM HEeAOCTIDKeHUs I[e/d, HaXOJUTh
OIITHOKY, ZlaBaTh OL[eHKY MPHOOPETEHHOMY OTIBITY.

INIPEJMETHDBIE PE3YJIbTATDI

[IpegMmeTHbIe pe3yJsibTaTbl OCBOEHUsI MPOrpaMMbl 110 MaTeMaThKe Tpe/CTaB/IeHbl
1Mo rojiaM oOyueHUs] B CJ/Ie[IyIOII[MX Ppa3jiesiax MporpaMMbl B paMKaxX OT/elbHbIX
yueOHBIX KypCOB: B 5—6 Kjaccax — Kypca «Marematuka», B 7—9 Kjaccax — KypCOB
«Anrebpa»,

«I'eomeTpusi», «BepoATHOCTb ¥ CTaTUCTUKA».



PABOYAMA ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KITTACCAX

INIOACHUTE/IbHASA 3AIIMCKA

[TpropUTeTHBEIMU 1efIIMM OOyUYeHMsT MaTeMaTHMKe B 5—6 Kgaccax SIBSFOTCS:

Npojio/oKeHre (OPMHUPOBaHUS OCHOBHBIX MaTeMaTUUeCKUX TOHSITUN (YUCIIO,

Be/IMUrHA, TeoMeTpuueckasi (urypa), oOecrieurBarol[dX TMPeeMCTBEHHOCTb U

MepCeKTHBHOCTbh MaTeMaTHueCcKoro 06pa3oBaHusi 00yJaroInXCs;

pa3BUTHE WHTe/UIeKTyaJbHbIX W TBOPYECKMX CIOCOOHOCTeM 00ydJaromuxcs,
MO3HaBaTe/bHOM aKTUBHOCTH, HWCCJ/Ie[JOBAaTe/IbCKUX YMEHUW, WHTepeca K W3YUYEHHUIO
MaTeMaTHKW;

rnoziBefieHe OOydYarOIUXCS Ha JOCTYITHOM [/l HUX YpOBHE K OCO3HAHUIO
B3aKMMOCBSI3U MaTeMaTUKH U OKpY>Katolllero Mupa;

(¢hopmupoBaHre (PYHKIIMOHA/JbHOM MaTeMaTU4YeCcKOW TpaMOTHOCTU: YMEHUs
pacrio3HaBaTb MaTeMaTHUeCKre OObeKThl B peasibHbIX JKU3HEHHBIX CHUTYal[UsiX,
TIPUMEHSITh OCBOEHHBIE yYMEHHUs [Ji1 pelleHHs NPAKTUKO-OPUEeHTHPOBAaHHBIX 3a/ad,
VHTEpIIPeTUPOBaTh TIOJyUeHHbIe pe3y/abTaTbl U OLIEHWBaTb KX Ha COOTBETCTBHE
MpaKTUUeCKOW CUTYal[UH.

OcHOBHbIE JIMHUK COZep)KaHus Kypca MaTeMaTUKU B 5-0 Kjaccax —
apu(meTHyecKass M reoMeTpUuecKasi, KOTOpble pa3BHMBAIOTCSl Mapasie/ibHO, Kakzaas
B COOTBETCTBHH C COOCTBEHHOW JIOTHKOM, O/JIHAaKO, He He3aBUCHMO Of[HA OT JPYTOM,
a B TECHOM KOHTAaKTe U B3aUMOZENCTBUM. TakKe B KypCe MaTeMaTUKU MPOUCXOAUT
3HAKOMCTBO C 37IeMeHTaMu airebphl ¥ onucaTelbHON CTAaTUCTHK.

V3yyeHre apu(pMeTHUECKOrO0 MaTepuasa HauyuMHAeTCs Co

CUCTEMAaTH3alMi Y Pa3BUTHS 3HAHWHW O HAaTypPaJIbHBIX YMC/IaX,

T0JTyUYeHHBIX Ha YPOBHe Haua/IbHOTO 00111ero 06pa3oBaHusl. [Ipu sTOM
COBEPILLEHCTBOBAHUE BBIUMC/IUTE/IBHOM ~ TeXHUKWA W (JOpMUPOBaHKe
HOBBIX TEODETUUECKUX 3HAHUM  COUYETaeTCsi C  pa3sBUTUEM
BBIUMC/IATE/IbHOM KY/JBTYPbl, B UYaCTHOCTH C OOyueHHeM IIPOCTeMIIIUM TMpHEMaM
MPUKUIKU W OLIeHKHA pe3y/bTaTOB BbIUMC/AeHWH. V3yueHWe HaTypa/bHbIX YUCeN
MpOA0JKaeTcs B 6 Kjacce 3HAKOMCTBOM C Ha4a/IbHbIMU MOHSITUSIMU TEOPUU
nenmuMocTH. Hauamo u3yueHus: 0ObIKHOBEHHBIX U IeCATUYHBIX Ipo0eit OTHeCeHOo K 5
KJlacCy. DTO TepBbIii 3Tal B 0CBOeHUHU Apobei, KOor/ja TTIPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU H/IeSIMU, TIOHATUSIMU TeMbl. [Ipy 9TOM paccMOTpeHre 0ObIKHOBEHHBIX
npobeti B 110/1HOM 00BEMe TIpe/illieCTBYeT MU3YUYeHUI0 [eCATUYHBIX Apobei, uTo
1je/1eco00pa3HO C TOUKU 3PeHUs JIOTUKU W3/I0KEeHUsI UWCIOBOM JIMHWH, KOTJa
MpaBWIa JeNCTBUM C [JeCTUYHBIMH JPO0SMU MOXKHO 000CHOBATh Y>Ke M3BeCTHBIMU
aJICOPUTMAaMU BBITIOTHEHHUS [IeHMCTBUM C OOBIKHOBEHHBIMH JpO0SiMH. 3HAKOMCTBO C
OeCITUUHBIMU POOSIMU  pacCIIMPUT BO3MOKHOCTH [ijisi TIOHUMAaHHUsS 00yuaroluMUCs
MPUK/IAHOTO TIPUMEHEHUs] HOBOW 3allMCH MPU W3YYEHWU [PYTUX MNpPeIMETOB U
MpU TPaKTUYECKOM MCIOJb30BaHUM. K 6 KjacCcy OTHeCcéH BTOpOM STanl B
W3ydeHUHd [JpoOeM, TJe TMPOUCXOAUT COBEpIIIeHCTBOBAaHNE HABBIKOB CPABHEHUS U
ripeoOpa3oBaHus Apobeii, 0CBOeHHEe HOBBIX BHIUMC/TUTE/LHBIX aJrOPUTMOB,
OTTauvBaHWE TEXHWKU BBIUMC/IEHUW, B TOM UHCJIe
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3HaUeHWM BBIPDAKEHUM, COJepP)KalliuX W OOLIKHOBEHHBbIe, W JAeCSITUYHbIe Jpo0OH,
yCTaHOBJIEHUE CBsi3ell MeXX/[y HUMH, paCCMOTPeHHe MPUEMOB peliieHUs 3a/jau Ha Ipo0H.
B Hauarte 6 ky1acca poMCXOAUT 3HAKOMCTBO C TIOHSATHMEM IIPOL{eHTa.

Oco6eHHOCTBIO M3yUeHUsl T0JIOXKUTeIbHBIX U OTPULIATe/TbHbIX YKCesl SIB/SeTCS To,
YTO OHU TakKe MOTYT pacCMaTpyBaTbCs B HECKOJIBKO 3TaroB. B 6 Knacce B Hauase
y3ydyeHuss Tembl «llomokutesbHble U OTpHLIaTe/bHbIE UKC/a» BbIZEISeTCS IoATeMa
«esnble uncia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULIATEIbHBIMM  UHC/IAMU
YU [IeVUCTBUSIMU C IOJIOKUTETBbHBIMA Y OTPULIATE/IbHBIMY UMC/IaMU TIPOUCXOAUT Ha OCHOBE
COZieprKaTe/IbHOro MoAgxofa. JTO II03BOJIIET HA JOCTYIIHOM YPOBHE TI103HAKOMUTH
00yyJaroIMXCs TPAKTUYEeCKH CO BCEMU OCHOBHBIMU TIOHATHSMU TeMbl, B TOM UKCJIe
¥ C TIpaBWIaMM 3HAKOB MPU BBINOJHEHUM apu(pMeTUUeCKuX AeWCTBUM. V3yueHue
palMOHa/TBHBIX YKCe/T Ha 3TOM He 3aKOHUUTCS, a OyZieT MpoJjo/bkKeHo B Kypce anredpbl 7
KJjiacca.

[Tpu oOyuyeHUM pellleHHI0 TEKCTOBbIX 3ajay B 5—6 Kjaccax WUCIOMb3YHTCS
apudmeTHUecKre MprUéMbI perrieHus. [Ipy 0TpaboTKe BBIUKMCIUTENBHBIX HaBBIKOB B 5—6
Kjlaccax pacCMaTpyBAlOTCA TEKCTOBblE 3aJaud CJIeAyrLUX BHJOB: 3aJauyd  Ha
JBIDKeHUe, Ha YacTH, Ha TIOKYTIKU, Ha paboTy U TIPOM3BOAUTE/ILHOCTD, Ha TIPOLI€HTHI, Ha
OTHOILIeHUs1 U Tiporopimy. OOyuarolecss 3HaKOMSTCSI C TIPUEMaMM pellieHus 3ajau
rmepebOpOM  BO3MOXXHBIX ~ BapMaHTOB, ydarcsi paboraTh C  WH(OpMaIuen,
TIpe/ICTaB/IeHHOM B hopMe Tab/IHIL] UK JharpaMM.

B nporpamme yueGHOro Kypca «MaTemaThKa» TIpeJyCMOTPeHO (hOpMUpOBaHHe
Tpore/leBTUUeCKUX anrebpanueckux mpefcTaBieHuid. BykBa Kak CUMBOJ HEKOTOPOTO
yucaa B 3aBUCHMOCTU OT MaTeMaTUUYeCKOro KOHTeKCTa BBOJUTCS IIOCTEIleHHO.
BykBeHHasi CHMBOJIMKA ILIHUPOKO HCIIOMB3yeTCsl TIpeX/e BCero Ajis 3amucu OOImx
YTBED)XJEHUA W [peJjoKeHHWH, (GOpMy/a, B YaCTHOCTU JJIsi  BBIUYMCIEHUS
reoMeTpUUeCKUX BeJIMUYMH, B KaueCTBe «3aMeCTUTe/Is» UrCia.

B mporpamme yueOHOro Kkypca «MaremaTvka» TIpe/iCTaB/lieHa HarJsiiHast
reoMeTpusi, HarpaB/eHHass Ha pa3BUTHe 00pa3HOro MbIIIeHUs, TTPOCTPAHCTBEHHOTO
BOOOpakeHusi, 1300pas3nTeIbHbIX YMeHUI. DTO Ba)KHBIM 3Tall B W3yUeHUU TeOMeTPUH,
KOTODBIM  OCYLIEeCTBJISIeTCS HAa  HAarJsiJHO-TIDAKTUUECKOM  YpPOBHe,  OIHpaeTcs
Ha HarisggHO-oOpa3Hoe MbIlieHHe oOydvaromuxcsi. bosbiiasg  posb  OTBOAUTCS
TIPAKTUUeCKOH ZIesiTe/TbHOCTH, OTIBITY, SKCIIEPUMEHTY, MOileTMpoBaHuio. O0yuarormecs
3HaKOMSITCSI C FeOMeTpUYeCKMMHM (UTrypaMu Ha TUIOCKOCTU U B TMPOCTPAHCTBE, C UX
MIPOCTENIIMMH  KOH(MUTYpaIusiMK, ydaTcs wu300pakaTb WX Ha HeJIMHOBAaHHOW U
KjeTuaToi Oymare, pacCMaTpUBAalOT WX TPOCTeliiine CBONCTBa. B rpoljecce n3yueHus
Har/siIHOM TeOMeTPUM 3HaHWs, TIOJyYeHHble 00yuaroIMMUCS Ha YPOBHE HadyajbHOTO
ob11iero o6pa3oBaHusi, CUCTEMaTU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo yyeOHOMY TIaHy B 5—6 Kjaccax U3yuyaeTcsi MHTerPUPOBaHHbIN TIpeMeT
«MareMatvka», KOTOpbIM BK/IOUaeT apudMeTUUeCKU Marepuan W HarJsiJHYHO
reoMeTpUI0, a TaK)Ke TIPOTie/IeBTUUECKHe CBe/leHHsI U3 anreOpbl, 3/1eMeHThl JIOTUKU U
Hayasla OnMcaTeIbHOW CTaTUCTUKU.

OO6i11ee YKC/I0 YaCOB, PeKOMEH/JOBAHHBIX /il U3yueHus: MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 uacoB (5 uvacoB B Hejnento), B 6 knacce — 170 uvacoB (5 uyacoB B
He/Jieto).
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COJEPXAHUE
OBYYEHUNS 5 KJ/TACC
HarypanbHble uMc/ia ¥ Hy/Ib

HatypanbHoe uucno. Pspg HaTypanbHbix umcen. Ywucao 0. M3ob6paxeHue
HaTypa/bHBIX YMCe/ TOUKaMU Ha KOOPAWHATHOW (YMCI0BOM) PSIMOM.

[To3umoHHast cucTteMa CudcieHus. Pumckass HyMmepauusi Kak TpUMep
HEIO3WLIMOHHOU CUCTeMbl CYMC/IeHUs. [JeciTUUHas cucTeMa CUYMC/IeHNUs.

CpaBHeHHe HaTypajbHBbIX 4YMCeJ, CpPaBHEHUEe HaTypajbHbIX YHMCEN C HYJIEM.
Criocob6sl cpaBHeHUs1. OKpyT/ieHWe HaTypaibHbIX UMCe/l.

CnoxkeHre HaTypaabHbIX YMCes, CBOMCTBO HYJISI MPU C/I0)KeHUU. BblumTaHue Kak
JeiicTBue, oOpaTHOe CJIOKeHUI0. YMHO)KeHWe HaTypasbHbIX 4Mcesi, CBONCTBA HyJ/s U
eVHULIBI TIpU yMHOXKeHuM. [lesleHWe Kak [elcTBUe, 0OpaTHOe YMHOXXEHHUIO.
KoMrioHeHThI elicTBUM, CBs3b MeXXy HUMU. [IpoBepka pe3y/ibTaTa apu)MeTUUeCcKoro
JenctBus. llepeMecTuTesnlbHOE W COYeTaTebHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXXEHUSI, pacripeie/IMTelbHOe CBOMCTBO (3aKOH) YMHOXXEHUSI.

Wcnonp3oBanue OykB [jisi 0003HaUeHWss HEM3BECTHOTO KOMIIOHEHTa W 3arucH
CBOMCTB apU(PMeTUUeCKUX /1eliCTBUI.

HNenuTtenu v KpaTHbIE UMCJIa, pa3/oKeHre Ha MHOXUTeu. [IpocTeie U cocTaBHBIE
yucsa. [IpusHaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue € oCcTaTKOM.

CreneHb C HaTypa/JbHBIM MOKa3aTeseM. 3aluCh YUC/Ia B BUJle CYMMbI pa3psi/IHbIX
C/laraeMbIX.

UucnoBoe BbipakeHHe. BbluncieHrde 3HAUeHUM UKC/IOBBIX BbIPa)KeHUM, MOPSJ0K
BBITIO/THEHUs JelCTBUM. Mcrmosib3oBaHWe MPU BBIUUC/IEHUSIX TepeMeCTUTe/IbHOr0 U
coueTaTe/IbHOTO CBOMCTB (3aKOHOB) C/IOJKEHUSI MU YMHOXX€HUsI, paclipe/ie/TMTeTbHOI0
CBOMCTBA YMHOXXEHUSI.

JIpodu

[TpencraBieHure o ApoOH Kak criocobe 3amucy 4acTv BeMMUrHbl. OOBIKHOBEHHbBIE
apobu. [lpaBuibHbIE W HeTpaBU/bHBIE ApoOHM. CMelllaHHast ApoOb, TpefCcTaBlIeHHe
CMeIllaHHOW /poOu B BHle HeNpaBW/IbHOM ApoOW W BbifiesieHHe I1eJI0H YaCTH YHC/Ia
M3 HerpaBWIbHON Apobu. M3o00pakeHWe [gpobeii TOukKaMyd Ha UYKMC/IOBOW TIPSIMOM.
OcHoBHOe cBoiicTBO [pobu. CokpaieHnue apobeii. TlpuBegeHne ApobW K HOBOMY
3HaMmeHaTe0. CpaBHeHe Apobei.

CnokeHWe ¥ BbIUMTaHWe Apobeil. YMHOXXeHUWe W JejieHHe [Jpo0el, B3avMHO-
obpartHbie [pobu. HaxoskeHre yacTH 11e/I0r0 1 11eJI0TO 10 ero YacTH.

HNecsatruHasi 3amuch pobeit. [IpeacraBneHWe AecSTUUHOM JApobW B BuUe
0OBbIKHOBEHHOH. V300pakeHHWe AeCATUUHBIX Apobeli TOUKAaMM Ha UYKMCIOBOM TTPSIMOM.
CpaBHeHHe [IeCITUUHBIX ApO0eii.

ApudmeTrueckre IeMCTBUS C JeCATHUHBIMH Jpo0siMu. OKpyT/ieHHe [eCITHUHBIX
npobeii.
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PeiieHue TeKCTOBBIX 3aa4

PellleHre TEKCTOBBIX 3a/au aprudMeTHueckum criocobom. PellleHue 1oruueckux
3ajau. PeileHwe 3azjau repebopoM Bcex BO3MOXKHBIX BapHaHTOB. VcIioib3oBaHMe
TIPU pellieHry 3a7iau TabJThI] U CXeM.

Pelienue 3aziau, cozieprKaljyix 3aBUCMMOCTH, CBSI3bIBalOl[ie BEeJIUUMHBI: CKOPOCTh,
BpeMsi, pacCTOsiHWe, IieHa, KOJIMYeCcTBO, CTOUMOCThb. EJUHUIIEI U3MepeHUs: MaccChl,
00BbEMa, 11eHbl, PaCCTOSIHUS, BpeMeHH, CKOPOCTU. CBSI3b MEX/y eMHUIIaMU U3MepeHUsT
Ka’K/10H BeJIMUMHBI.

PertieHre OCHOBHBIX 3a7lau Ha ApO0OH.

[TpencraBneHye JaHHBIX B BHZE TaO/MI], CTOIOUATHIX JHArPaMM.

Hal"JIH,I[HaH reomMeTpus

HarnsigHble mpeficTaB/ieHusi 0 ¢UTrypax Ha TJIOCKOCTH: TOUYKa, TIpsiMasi, OTpe30K,
JIy4, YroJj, JiOMaHas, MHOTOYIOJbHUK, OKDPY’KHOCTb, Kpyr. YTos. I[IpsiMOi, OCTpBIH,
TYTIOM U pa3BEPHYTHIN YIJIbL.

IiHa oTpe3ka, MeTpUYecKue eAWVHUIbl AJUHBL [{MHAa J0MaHOM, MepuMeTp
MHOTOYTO/IbHUKA. VI3MepeHue 1 TTOCTPOeHre YIJIOB C IOMOILbI0 TPAHCTIOPTHPa.

HarnsigHble TipeficTaB/ieHUss O @urypax Ha TUIOCKOCTH: MHOTOYTOJbHUK,
TIPSIMOYTOJIbHUK, KBaZipaT, TPEYToJbHUK, O PaBeHCTBe (QUTyp.

M306pakenne ¢uryp, B TOM UKC/le Ha Kietuaton Oymare. IToctpoeHue
KOH(UTypalii 13 yYacTel MpsSMOM, OKPY>KHOCTM Ha HeJWHOBAHHOW U KJIeT4aTOM
Oymare. Mcrnionb30BaHHe CBOMCTB CTOPOH U YTJIOB TIPSIMOYTOJ/IbHUKA, KBaZipaTa.

[Tnowazamb MIPSIMOYTOJTbHUKA U MHOT'OYTOJIbHUKOB, COCTaB/IeHHBIX
U3 TIPSIMOYTOJIbHUKOB, B TOM uucje (uryp, n300pakéHHBIX Ha KjeTdaToil Oymare.
EyHULIBI ©3MepeHust TUTOITIa IH.

HarnisiiHple TpeZicTaB/ieHHsI O TIPOCTPAHCTBEHHBIX (Urypax: MpsMOYTO/IbHBINA
napasuienienumnes, Kyo, MHOrorpaHHUKHU. M300pakeHure MpoCTeNIINX MHOTOIPaHHUKOB.
Pa3BépTku Kyba u mnapasienenunefa. Co3gaHue Mojenell MHOTOTPAaHHUKOB (U3
Oymaru, mMpoBOJIOKH, T/IACTU/IMHA U IPYTUX MaTepUasoB).

OOBEM MpsAAMOYTOMBHOTO MapaJiiesernuriesia, Kyoa. EquHuiib namMepeHust 06b6ma.

6 K/IIACC

Hatypa/ibHble ynucia

ApudpmeTrueckre [eWCTBUSI C MHOTO3HAaUHbIMA HATypaJbHbBIMA  UWC/IaMHU.
YucnoBble BbIpaXkKeHUs], TOPSJOK [elCTBUM, UCMOIb30BaHUe CKOOOK. Vcrosib3oBaHue
TIPU  BBIUKC/IEHUSIX T€PEMECTUTENIBHOIO W COUYeTaTe/bHOI0 CBOMCTB CJIOKEHUS H
YMHOJKEHUs], paclipefie/IATe/IbHOr0 CBOMCTBA YMHOXeHUs. OKpyrjieHue HaTypasbHbIX
yucerl.

Henuten W KpaTHble uuWc/ia, HauOOMbLIMK OO AenuTenb W HavMeHbIllee
ob11iee KpaTHoe. [leTMMOCTb CYyMMBI 1 TIPOU3BefieHus1. [lenieHre C 0CTaTKOM.
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JIpoou

OObIKHOBeHHasi /IpoOb, OCHOBHOe CBOMCTBO [IpoOH, COKpaileHue zApobei.
CpaBHeHMe U yHOpsAOUYMBaHWe apo0Oeil. PerleHne 3a/au Ha HaXOXKAeHHE YaCTH
OT L[eJIOTO M 1LeJIorT0 MO ero 4vactd. /IpoOHoe UMC/IO Kak pe3y/bTaT Je/eHHUs..
[IpencTaBneHue [eCATUYHOM Apobu B BHUZE OOBLIKHOBEHHOM Ap0oOW U BO3MO>KHOCThb
ripe/icTaB/ieHUsi OOLIKHOBEHHOUW [poOu B BHje AecITUUHON. [lecsiTiuHble ApobU U
MeTpuuecKasi cuctemMa Mep. ApudmeThueckre AeUCTBUS U UUC/IOBble BbIPa)KeHHs
C 0OBIKHOBEHHBIMU U [IeCITUUHBIMU APOOSIMHU.

OtHoiieHne. [lesleHWe B /IaHHOM  OTHOLIeHWH. MaciuTtab, Tpomopius.
[IpyumeHeHVe TIPOTOPLIWK MPHY pPellieHUH 3a/au.

[Tonsitue mpoljeHTa. BeluncieHre MNpoljeHTa OT BeJWUYMHBbI U BeUUUHBI 10 eé
TIPOLIeHTY. BbIpa’keHWe TIPOLIEHTOB [eCATHYHBIMH Jpo0siMu. PerieHue 3ajau
Ha TIPOLIeHThI. Bhipa)keHre OTHOIIIeHUS] BeJTMUUH B MPOIeHTaX.

ITos10)KuTe/IbHBIE U OTPULIaTe/IbHbIE YAC/Ia

[TosnoxutesibHble W OTpULaTe/lbHble uyuciaa. Llesnbie uncia. Mopaynb uucia,
reoMeTpuueckas HWHTeprpeTalius MoAyJsi uuciaa. V3obpakeHue uyucesn  Ha
KOODJAWHATHOM  TIPSIMOM. Yucnosblie TIPOMEKYTKHU. CpaBHeHue yucel.
ApudmeTrueckre AeUCTBUS C MOJOKUTETBHBIMU U OTPULIATE/IbHBIMA UMC/IAMU.

[IpsamoyrosibHasi cuUcTeMa KOOpPAWHAT Ha IUIOCKOCTU. KoopauvHaTel TOUKU
Ha TVIOCKOCTH, abciucca ¥ opAuHaTa. [locTpoeHue Touek U GUryp Ha KOOPAWHATHOM
IIJIOCKOCTH.

BykBeHHbIe BbIpa)KeHUs

[TpumeHeHrie OyKB A/l 3allUCH MaTeMaTUUeCKUX BBIDAKEHHUU U TIPeJ/IOMKEeHUM.
CBolictBa apudMeTUueCKUX JAelcTBUi. bBykBeHHble BbIpaKEHUSI UM  UWC/IOBbIE
MOACTAaHOBKU. DByKBeHHbIe paBeHCTBA, HAXOXKJEHWe HEeW3BECTHOrO KOMITOHEHTA.
d®opmysbl, Gopmysbl TeprMeTpa W TIIOM[AAXd MPSMOYTOJbHUKA, KBaZpaTa, 00bEMa
napasuiesienure/ia u Kyoa.

PenieHne TeKCTOBBIX 3a/iay

PellleHrie TEKCTOBBIX 3a/lau apr(pMeTHUeCKUM CIT0co00M. PellleHre 0rudecKux
3a/1au. PerieHne 3a/1au mepe60poM BCeX BO3MOYKHBIX BApHAHTOB.

Peluienue 3az1au, copep>xaljyux 3aBUCMMOCTH, CBSI3bIBAIOLMX BeTUUYMHBI: CKOPOCTh,
BpeMs, pacCTOsHWe, LleHa, KOJMYeCTBO, CTOMMOCTb, MNPOU3BOAUTEIBLHOCTh, BpeMS,
00béM paboTel. EquHUILI M3MepeHHs: MacChl, CTOMMOCTU, PaCCTOSIHUS, BPEMEHH,
ckopocTu. CBsi3b MeX/y €IMHULIAMH M3MepeHUsT KaXKJ0M BeJIMUUHBI.

PelnieHvie 3ajau, CBsI3aHHBIX C OTHOILIIEHHMEM, MPOMNOPLIMOHATBLHOCTBIO BeJIMUVH,
ITPOLIEHTaMM; pellieHHe OCHOBHBIX 3a7lau Ha APOOH M MPOI€HTHI.

OneHka W TIPUKWUJKA, OKpyriaeHWe pe3yabTata. CocraByieHHe OyKBEHHBIX
BBID&)KEHUH T10 YCJIOBUIO 3a/lauyl.

[TpencraBneHre JaHHBIX C TIOMOIBI0 Tabsmul, W guarpamMm. CrosiOuaTkie
JlyarpaMMbl: YTeHHe U NoCcTpoeHue. UTeHre KPYroBbIX AUarpaMm.
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HarnsgHas reomerpus

HarnsigHele npefcraBieHus 0 purypax Ha MJIOCKOCTH: TOUKa, MpsMasi, OTPe30kK,
JIyd, yrOJ/, JIoMaHas, MHOTOYTOJIbHUK, YeThIPEXYTOJIbHUK, TPEYrOJIbHUK, OKPY>XHOCTh,
KpYT.

B3arvMHoOe pacrionio’keHWe [BYX MPSIMbIX Ha TIJIOCKOCTH, Mapasijie/ibHble MpsSMbIe,
nepreHAVKyJ/IsipHble TIpsiMble. VI3MepeHUe pacCTOSIHUW: MeXAY [BYMsI TOUYKaMH, OT
TOUKHU /10 TIPSIMOM, Ji/TMHA MapIIpyTa Ha KBa/IpaTHOM CeTKe.

V3MepeHne U TMOCTpOEHHMe YIJIOB C TIOMOLbIO TpaHCropTupa. Bugsl
TPEYTObHUKOB: OCTPOYTOJIbHBIM, MPSMOYTO/IBHBIN, TYTIOYTO/IbHBIA, PaBHOOEAPEHHBIH,
PaBHOCTOPOHHU. YeTbIpEXYTO/TbHUK, TIpUMepbl YeTbIPEXYTOJIbHUKOB.
[IpsAMOyTO/ILHUK, KBajpaT: WCIO/Jb30BaHUE CBOWCTB CTOPOH, YIJIOB, [AWarOoHaseu.
V300pakeHre TeoMeTpUUeCKAX (PUTyp Ha HeJTMHOBAaHHOM Oymare C WCTIO/b30BaHHUEM
I[UPKY/JISl, INHEHKHU, Yro/IbHUKA, TpaHCTIOpTHPa. ITocTpoeHus Ha KieTuaToi Oymare.

[TepumeTp mMHOroyrosibHUKa. [ToHsiTve miowwiagyu (QUrypbl, eJUHULBI U3MepeHHs
riomiaau. [IpubsmmkéHHOe W3MepeHHe TUIOaAd GUryp, B TOM UMc/e Ha KBaJipaTHOMN
cetke. [IpubKEHHOE M3MepeHue JJIMHBI OKPY>KHOCTH, TUIOIIAU KpyTa.

CummeTpusi:  LieHTpa/ibHasi, OcCeBasi U  3epKajbHas

cumMmeTpud. [TocTpoeHre CUMMETPUYHBIX (DUTYP.

HarnsigHeie mpeacTaBieHrs O TIPOCTPAHCTBEHHBIX (DUTypax: napasiieenurie],
Ky0, mpy3Ma, MMpaMu/ia, KOHYC, LIWJIKUHAP, 111ap U cdepa. M306pakeHue
MpPOCTpaHCTBeHHbIX GUryp. [IprMepsl pa3BEPTOK MHOIOTPaHHUKOB, LIWJTMHAPA U
KoHyca. Co3ziaHre Mozesieii MpOCTPAaHCTBeHHbBIX GUryp (U3 Oymaru, IpoBOJIOKH,
MJIaCTA/IMHA U JPYTUX MaTepUasoB).

[Tonsate o00BEMa, eAWHUIEI H3MepeHHs 00béMa. OOBEM TPSIMOYTOIBHOTO
napasuiesienurne/a, Kyoa.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3y/bTaThl OCBOEHUs IPOrpaMMbl y4eOHOrO Kypca K KOHIY
oOyueHus B 5 Kjacce:

Yucia v BBIYMC/IEHUS

[ToHMaTh ¥ TIPABWILHO YIIOTPeO/ISTb TEPMHHBI, CBSI3aHHbIE C HATYypaJbHBIMU
YKC/laMH, 0OBIKHOBEHHBIMU U JeCSITUUHBIMU JPOOSIMH.

CpaBHMBaTh U yIOPSOUYUBaTh HaTypasbHble UMC/A, CPABHHUBATHb B MPOCTEMIINX
cylydastx 0ObIKHOBEeHHbIe Ipo0H, IeCITUUHbIe IPO0H.

COOTHOCUTH TOYKY Ha KOODJWHATHOU (YMC/I0BOM) MPSIMOM C COOTBETCTBYIOLLIUM
el urc/IoM U u300pakaTh HaTypasbHbIe UHC/Ia TOUYKaMH Ha KOOPAWHATHOW (UKCIOBOWA)
TIPSIMOM.

BoinosiHATh ~ apudMeTHUecKre — J€MCTBUS € HaTypaJibHbIMHA  UYKCJ/IaMH,
C 0OBIKHOBEHHBIMH [IPOOSIMU B TIPOCTEUIITNX CyUasiX.

BBITIONHSATE TIPOBEPKY, TIPUKUJKY pe3y/bTara

BbIYMC/IeHUA. OKpYT/IATh HaTypaJ/ibHble YUCIA.
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PeiieHue TeKCTOBBIX 3aa4

Pemiatb TeKCTOBBbIe 3afjaud apuMeTHyecKuM CrocoboM U € TIOMOIIbBIO
OpPraHM30BaHHOTO KOHEUHOTO repebopa Bcex BO3MOKHBIX BaDUAHTOB.

Pemmathb 3ajjauu, cogeprkalliyie 3aBUCUMOCTH, CBSI3bIBAIOLL[Me BeJIMUMHbBI: CKOPOCTb,
BpeMsi, pacCTOsIHUE, LieHa, KOJIMYeCTBO, CTOUMOCTb.

Wcnonb30BaTh KpaTKUe 3alvCH, CXeMbl, TaOnulbl, 0603HaueHUs TIpU pelleHrun
3a/ay.

[Tosib30BaThCsl OCHOBHBIMH €[JUHULIAMHM K3MepeHUsl: LieHbl, MacChl, PacCTOSIHUS,
BpeMeHU, CKOPOCTH, BbIPDa’KaTh OJJHU e/IMHULbI BeJIMUUHBI Uepe3 pyrue.

W3Bnekatb, aHaIU3UpOBaTh, OLIEHWBaTh HWH(OPMaLMIO, Tpe/CTaB/IeHHYIO
B Tabsuile, Ha CT0/I0YATOM AMarpaMMme, UHTePIPeTHUPOBATh Ipe/CTaB/ieHHbIe /JaHHbIE,
VICII0J/Ib30BaTh JaHHbIe TIPU pelleHuu 3aau.

HarnsaHasa reomerpus

[To/ib30BaTLCSI TeOMETPUUECKUMH TTIOHSATHSIMH: TOUKa, MpsiMasi, OTPe30K, y4, YTOl,
MHOT'OYTOJIbHUK, OKPY>KHOCTB, KpYT.

[IpuBOAWUTL TIPUMEPBbI OOBEKTOB OKPY)KAIOIL[Er0 MHpPA, WMEIIMX (GopMy
W3yUeHHBIX TeOMEeTPUUECKUX (PUryp.

Wcnonp30BaTh TEPMUHOJIOTUIO, CBSI3aHHYH C yIVIaMW: BepIMHA CTOPOHa,
C MHOTOYTOJIbHUKaMU: YT0JI, BepIlIMHA, CTOPOHA, JUaroHaib, C OKPYKHOCTBIO: PafInyC,
JuameTp, [eHTp.

M306paxkaTh u3yueHHbIe TeoMeTpUUuecKre (GUrypbl Ha HeITMHOBAaHHOU 1 K/IeTUaTOU
Oymare ¢ IOMOIIIbIO LIUPKY/ISI U TMHEUKH.

HaxoauTh [AMMHBI OTPe3KOB HETOCPE/ICTBEHHBIM U3MepeHHeM C TIOMOII[bIO

JTMHEeMKH, CTPOUTDL OTPE3KH 3a/IaHHOM [I/TMHBI; CTPOUTh OKPY>KHOCTD 3a/IaHHOTO
pajuyca.

Vcrnosib30BaTh CBOMCTBA CTOPOH U YIJVIOB TIPSIMOYTO/IbHUKA, KBajpata Ajis WX
TIOCTPOEHHsI, BEIUKC/IEHUS TI/IOIaN U TIepUMeTpa.

BbluMCsSTE TMEepUMeTp U IUIOM[aZb  KBajjpaTa, IPSAMOYTOJbHHUKA, (HTYp,
COCTaBJIEHHBIX W3 TIPSIMOYTOJIbHUKOB, B TOM uuc/ie (Uryp, H300pa)KEHHBIX Ha
K/leTyaTou Oymare.

[Tonb30BaTbCSI OCHOBHBIMM METPUUYECKMMU e[IWHUIIAMU W3MEPEHUS  [IJIUHBI,
TJIOIIA/IH; BbIpaXKaTh OAHU eJUHUILIbI BeJTMUHHBI Uepe3 JpyTHe.

Pacrio3HaBaThk Mapasuienienure]i, Ky, MCOIb30BaTh TEPMUHOJIOTHIO: BepIIWHA,
pebpo rpaHb, U3MepeHus, HaXOAUTb W3MepeHus Tlapasiesenure/a, Kyoba.

Boruncnsate 00BEM  KyDOa, Mapajsiesierdriefia TIO0 3alaHHBIM  HM3MePeHUsIM,
T10/Tb30BaThCs eIMHULIAMH U3MepeHHs 00bEMa.

Pemmratb Hec/lOXKHBbIE 3aJjaud  Ha W3MEpeHWe TeOMEeTPUUECKHX  BeJIMUYMH
B TIPAKTHUECKUX CUTYaI[UsX.
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[IpeameTHbIe pe3y/bTaThl OCBOEHUs IPOrpaMMbl y4eOHOrO Kypca K KOHIY
obyueHus B 6 Kjiacce:

Yuc/1a 1 BBIYHC/ICHUA

3HaTh M TIOHMMAaTb TEPMWHbI, CBSI3aHHbIE C pa3/MYHBIMM BUJAMU UHCe/l U
criocobaMy WX 3aMucH, TIepeXoJuTh (€C/IM 3TO BO3MOXKHO) OT OJHOW (DOpMBbI 3aricH
yuc/a K Jpyromu.

CpaBHUBaTh W YTOpS/[OUMBaTh Ileflble UWCla, OOBIKHOBEHHbIE U [IeCSTUYHBIE
Apobu, cpaBHUBATh UKC/Ia OAHOTO U pa3HbIX 3HAKOB.

BbINO/IHATB, cOYeTasi yCTHbIe U MMUCbMeHHbIe MPUEMBI, apU(pMeTHUYeCcKre [1elCTBUS
C HaTypaJbHbIMU U LIeJILIMU YKUC/aMH, OOBIKHOBEHHBIMU U JIeCATUYHBIMU [IPOOSMHU,
TM0JIOXKUTEbHBIMUA U OTPULIATE/TbHBIMU YK C/IaMHU.

BbluMc/iATh 3HaueHWs] YMC/IOBBIX BbIPDaKeHWM, BBITIOJIHATb TIPUKWUJKY U OLIEHKY
pe3ysibTaTa BBLIUMC/AEHWM, BBIMOMHATL TIpeoOpa30BaHUsl UWCIOBLIX  BbIpaXKeHUM
Ha OCHOBe CBOMCTB apu(MeTUUeCKUX AeliCTBUA.

COOTHOCUTBH TOUKY Ha KOODJVMHATHOW MPSIMOW C COOTBETCTBYIOIIUM €M YUCJIOM U
1300pakaTh UMC/Ia TOUKAaMU Ha KOOPAWHATHOM TPSIMOM, HaXOAUTb MOAY/Ib UHC/IA.

COOTHOCUTBH TOYKH B MPSIMOYTOJIbBHOW CUCTEMe KOOPJAUHAT C KOOpJMHATaMHU 3TOU
TOUKH.

OKpyTJISTh 1]e/ble YMC/IA U JeCITUYHBIe PO0H, HaXOUTh TIPUO/IKEHHUST UKCel.

YucnoBbie M OyKBeHHbIe BbIPa)KeHUsI

[ToHrMaTh W yMOTpPeO/ATH TepPMHHBI, CBs3aHHbIe C 3alMCbI0 CTeMeHU YHMCIIa,
HaXOAUTb KBagpaT U KyO uuc/ia, BBIYMC/AATH 3HAUEHUS UMC/IOBBIX BbIPayKeHUH,
COZleprKallX CTeIeHH.

[Tonb30BaThCs NpPU3HAKAMU [e/JWMOCTH, PACK/Ia[blBaTh HaTypa/bHbIe YKUCIIA
Ha MPOCTbIe MHO>KUTEJIH.

[MTonb30BaTbCsl MaciITaboM, COCTaB/ISTh TIPOMOPLIMK M OTHOLLIEHUSI.

Wcnonb3oBath OyKBBI [jis 0003HAueHWs] 4uMces IMPU 3alydCyd MaTeMaTUuecKuX
BBIDa)KEHUH, COCTaB/ISATh OYKBEeHHbIe BbIpaKeHUss U (POPMYJIbI, HAXOAWUTb 3HAUEHUS
OyKBEeHHBIX BbIpa)KeHUM, OCYIeCTB/IsIsi He0OX0AUMble MOICTAHOBKU 1 TTpeoOpa3oBaHusl.

HaxouTh Hern3BeCTHbIM KOMIIOHEHT pPaBEeHCTBa.

PelieHue TeKCTOBBIX 3a7a4

PeliaTh MHOTOIIArOBbIe TEKCTOBLIE 33/jaui apu(MeTHUeCKHUM CIIoCcoO0M.

PemiaTh 3a/iauu, CBsi3aHHble C OTHOLLIEHWEM, IMPOMOPLMOHAJLHOCTBIO BeIUYUH,
TIPOL[eHTaMH, pPelllaTh TP OCHOBHBIE 33/lauM Ha APOOU 1 TIPOLEHTHI.

PemaTe 3aziaun, cozepykaliye 3aBUCMMOCTH, CBSI3bIBAIOLLe BEeJIMUUHBL: CKOPOCTb,
BpeMsl, pacCTOsIHWe, LeHa, KOJMYeCcTBO, CTOUMOCTb, MPOM3BOJAUTE/BHOCTb, BpeMs,
o0béMa paboOThI, UCMONBL3ysS apudMeTHyecKre [eMCTBUS, OLEHKY, TPUKU/KY,
T0JIb30BaThCS eZJUHUL[AMU U3MepeHHs COOTBETCTBYIOLMX BEJIUUVH.

CoctaBnisiTh OyKBeHHbIe BbIpaXKeHUs 110 YCJIOBUIO 3aauM.
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V3BnekaTh WHMOpPMAaLMIO, TIpeACTaBAeHHYI0 B Tabnuijax, Ha JIMHEWHOMH,
cTonbuaTol UM KPyroBOM AarpaMmax, MHTepIpeTUPOBaTh Mpe/icTaB/eHHbIe JaHHbIe,
VCII0J/Ib30BaTh JaHHbIe TIPDU pelleHru 3aJadu.

[TpencrapnaTe WHMOPMAI[HMIO C TIOMOINBIO TaO/HI], JUHEHHOM U CTOJ0YATOM
Jyarpamm.

HarnsaHasa reomerpus

[lpvBOAWUTL TIPUMEPBbI OOBEKTOB OKPYXKAKOIL[Er0 MHpa, WMeEIIMX (GopMmy
V3YUYEHHBIX reOMeTPUYeCKUX MJIOCKUX U MTPOCTPAaHCTBEHHBIX (PUTyp, TIPUMEPHI PaBHBIX
Y CUMMEeTPUYHBIX (pUryp.

N300pakaTh C MOMOLLbIO LIUPKYJIsl, IMHENKH, TPAaHCIIOPTHPAa Ha HeJIMHOBAaHHOW U
K/JeTuaToii Oymare u3yueHHble TJIOCKMe reoMeTpruyeckve (pUrypbl U KOHQUryparuy,
CUMMeTpUYHbIe (UTYDBI.

[Tosib30BaThCsl reOMeTPUUECKUMU TOHSATUSIMU: PaBeHCTBO (UIyp, CHUMMeETpHS,
VICII0/Ib30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C CUMMeETpUel: OCb CUMMETPUH, LIEeHTP
CUMMETPHHU.

HaxoguTe Be/lMuMHBI YIVIOB M3MEpPeHWeM C TMOMOIIbI0 TPAHCIOPTHPA, CTPOUTH
yIJbl 33/laHHOM BeMYMHBI, MO0JIb30BaThCsl MPU DPELIeHWH 3a/au rpajyCHOM Mepou
YTJIOB, pacIrio3HaBaTh Ha UepTe)XaxX OCTPbIM, MPSIMOM, pa3BEPHYTHIN U TYIIOM YTJIbL.

BbluMc/iATh  AJIMHY  JIOMaHOM, T[epUMeTpP MHOTOYTO/IbHUKA, [0/b30BaThCA
eUHULIAaMU W3MEDPEeHUs [JIMHbI, BbIPDAKaTb OJHW €JWHHULIbI U3MEPEeHUs [JIMHbI uepe3
Apyrue.

HaxomuTtb, UCIIO/ib3ys 4epTéxXHble WHCTPYMEHTBI, PACCTOSHUS: MeXAY ABYyMS
TOUKaMH, OT TOUKH [I0 IPSIMOU, JJIMHY IIyTU Ha KBaJpaTHOU CeTKe.

BbruncasaTe naouaib GUryp, CocTaBaeHHbIX M3 NPSIMOYTOJIbHUKOB, UCII0/Ib30BaTh
pa3bueHrie Ha  TPSIMOYTOJAbHUKM, Ha  paBHbIe ¢urypsl,  JoCTpavBaHHe
[0 TIpIMOYTOJIbHUKA, I10/1b30BaThC OCHOBHBIMU €[MHULAMM W3MepeHUusl IUIOLau,
BbID&)KaTh OZIHU eIMHULIbI U3MepeHus IJIOLa v yepe3 IpyTrue.

Pacrio3HaBaTh Ha MOJeNsX W U300paKeHUsX TMUPAMUAY, KOHYC, LWIHMHJD,
MCII0/1b30BaTh TEPMUHOJIOTHIO: BepIlIMHA, peOpo, TpaHb, OCHOBaHUe, pa3BEPTKaA.

N306pakaTh Ha KeTuaTol Oymare npsiMOYTOJIbHBIN Mapasiiesenures.

Beruucniate 00bEM  TPSMOYTOMBHOTO Tapasviesienuneza, Kyba, I0b30BaThCs
OCHOBHBIMM e[JUHHLIaMU U3MepeHUst 00bEMa;

PemaTe HeC/l0)KHbBIE 3afaud  Ha HaxOXK[EHHWEe TreOMeTPUYEeCKMX BeJIMYUH
B MPaKTUYECKUX CUTYyaLUsIX.
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TEMATHUYECKOE IVNTAHUPOBAHUE

5 KJIACC
HaumeHoBaHue pa3ziena |KosmuecTtBo OcHoBHOe OcCHOBHbIe BU/IbI /IeATeTbHOCTH 00yUaroIxCs
(TembI) Kypca yacoB cofieprKaHue

HarypanbHble urca. 43 HecsiTnuHast UnTaTh, 3aNIUCbIBaTh, CDABHUBATh HaTypa/bHbIE UNUC/IA;

[leliCTBUS C HaTypaJbHbIMHU cucreMa npej/iaraTh M 00Cy)XAAaTh CIIOCO0BI YIIOPSI0UMBAHUS UHCe.

yKrc/1aMu cuucyienus. Psn MN300paxaTh KOOPAWHATHYIO NIPSMYI0, 0TMeYaTh Uknc/ia
HaTypabHbIX TOYKaMU Ha KOOPJMHATHOU MPSAMOU, HAX0UTh KOOPAWHATHI
yHCeJl. TOUKHU.

HarypasnbHbii psif,.
Yucso 0.
HarypasnbHble yncia
Ha KOOp/JIMHAaTHOM
TIPSIMOM.

CpasHeHue,
OKpyIJIeHue

HaTypdJ/IbHBIX YHUCEJI.

ApudmeTtnueckue
JIeCTBUS

C HaTypa/JbHbIMHU
yuciaamu. CBOMCTBa
HYJIsI TIPY CTI0YK€HUHN
1 YMHO>KeHHUH,
CBOWCTBA e/IUHULIbI

A VVMHOSICOIALA

HccnepoBarb CBOMCTBA HAaTypaibHOTO psifia, uncen 0 u 1
TIPY C/I0’KEHUU U YMHO>KEeHUH.

Hcnonb30BaTh NPAaBU/I0 OKPYI/IEHUSI HATYPaIbHbIX UHCEI.
BoIno/HATE apudMeTHUYeCKHe JeMCTBUA C HaTypa/bHbIMU
YMCJ/IaMH, BBIYUC/IATD 3HAUEHUST UMC/IOBBIX BbIPAXKEHUU

CO CKOOKaMH4 1 0e3 CKOOOK.

3anuchIBaTh MPOM3Be/ieHre B BU/le CTelleHU, YUTATh
CTereH’, UCMO0J/Ib30BaTh TEPMUHO/IOTUI0 (OCHOBaHUE,
roKa3aTe/ib), BBIYUC/IATH 3HaUeHHsI CTelleHeu.

BbINO/IHATh NPUKUAKY U OLIEHKY 3HaUe€HUU UKC/IOBBIX
BbIpa)Ke€HWI, pe//jiaraTh U NPUMEeHATb NPHEMBbI IPOBEPKU
BBIUMC/IEHUHN.

Hcnonb30BaTh NPH BbIYUC/IEHUSIX TIepeMeCTUTe/TbHOe 1
coueTaTeIbHOE CBOMCTBA CJIOXKEHUS U YMHOKEHUS,
pacripeie/IuTeIbHOe CBOMCTBO YMHOKeHHS; (popMy/TUpOBaTh

hmamY FaY
IIHII y IVITTUZINCTIYIYL.
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[TepemectuTeibHOE
Y coyeTaTe/lbHOe
CBOMCTBA CJIOJKEHUS
Y YMHOXXEHUS,
pacripefieiuTe/IbHOe
CBOWCTBO
YMHO>KEHUS.
Henurenu u
KpaTHbIe UnCJIa,
pasJioKeHue yucsia
Ha MHOJKUTEJIN.
[enenue

C OCTaTKOM.
[IpocTeie u
COCTaBHbIe YuCJIa.
IIpu3naku
JIeJTMMOCTH Ha 2, 5,
10, 3, 9.

CrerieHb C
HaTypaJIbHbIM
rioKasareJsieM.
UucnoBblie
BbIpa)keHus;
TOPSIZIOK JIeMCTBUMA.
PellieHrie TEKCTOBBIX
3a/1a4 Ha BCe
apumMeTHUeCKre

U MPUMEHATH NMPaBW/Ia ITpeo0pa30BaHUs YHNCIOBBIX
BbIDA’KEHU Ha OCHOBE CBOMCTB apU(PMETUUECKUX JeUCTBUI.
HccnegoBaTh 4MC/I0BbIe 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATh THMOTE3bI, (GOPMY/IHPOBATH 0000IIeHUS U
BBIBOJbI 110 pe3y/ibTaTaM MPOBeAEHHOT0 UCC/IeJOBaHUS.
dopmMyUpOBaTh OMpe/ie/IeHUs Jle/IUTe/Isi U KPaTHOr O,
Ha3bIBATh /Ie/IUTE/IM U KPaTHbIE UKCJ/Ia; Paclo3HaBaTh
TPOCThIE U COCTABHbIE UUC/IA; (POPMY/IUPOBATH U
NPUMEeHATH NPU3HAKHU J1eJIMMOCTHU Ha 2, 3, 5, 9, 10;
NPUMEHSATh a/IFOPUTM Pa3/I0KeHUs YUC/ia Ha MPOCThbIe
MHOXXUTE/IW; HAX0AUTh OCTATKU OT ieJIeHUsI U HerloJIHOe
YyacTHoe.

Pacno3HaBaTh UCTHMHHLIE U JIO)KHBIE BbICKa3bIBaAHUS

0 HaTypa/bHbIX YMC/aX, MPUBOAUTH MPUMepPhI 1
KOHTPIIPUMeEpPHI, CTPOMTH BbICKA3bIBAHUA U OTPULIAHUS
BbICKA3bIBAHUM O CBOMCTBAX HATypa/bHbIX UHCEJI.
KoHcTpynpoBaTh MaTeMaTHUeCKHe MpeA10)KeHus

C TIOMOMIBIO CBA30K «M», «UJIN», «eCJ/Iu..., TO...».

PemiaTh TEKCTOBBIE 3a7laul apu(PMeTHUECKHUM CTIocob0M,
HCI0/Ib30BaTh 3aBUCUMOCTH MeXX/ly BeJIMUMHAaMU (CKOPOCTh,
BpeMsi, pacCTOsIHUE; 1]eHa, KOJINUeCTBO, CTOMMOCTD U [Ip.):
AHA/IM3UPOBATh 1 0CMbIC/JIUBATH TEKCT 33/1a4H,
nepedopMy/IMPOBaTh YC/I0BHE, H3BJIEKAaTh HEOOX0[MbIe
JlaHHble, yCTAaHAB/IMBATDb 3aBUCHMOCTH MEX/y BeJTMUMHAMM,
CTPOUTD JIOTUUECKYIO LIeTI0UKY PacCy KIeHUH.
MopenupoBaTth X0/ pellieHrs 3aJjauk C TIOMOIIbI PUCYHKAQ,
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JIeVICTBUS,

Had IBH>XeHHe U
IMMOKYIIKH

CXeMbl, TabJTULIbI.

IlpuBoauTh, Ppa3duparb, OLeHHUBATh
pellleHNs], 3alMCH PeLlleHrH TeKCTOBbIX 3a/au.
Kputnuecku OL|eHMBAaTh TI0JTyYeHHbIN
pe3ysnbTar, OCYILIeCTB/IATH CaMOKOHTPO/Ib,
TpoBepsisi OTBET Ha COOTBETCTBUE YCJIOBHUIO,
HaXO/UTh OIINOKY.
Pemiatp 33paun  C
BO3MOJKHBIX BapUaHTOB.
3HaKOMMTBCA C HICTOPHel Pa3BUTUS apU(PMeTHUKU

pa3/inyHbIe

MOMOII[bI0  Tlepebopa  Bcex

Harnsguas reometpusi.
JIMHUU Ha TIJIOCKOCTU

12

Touka, npsmasg,
OTpe30K, JIyu.
JlomaHas.
N3mepeHue JjiMHbI
OTpe3Ka,
MeTpuyeckue

e JUHUL[bI
W3MepeHUsi [JJIMHBbI.

OKpY>KHOCTB U KpYT.

[IpakTHueckas
paboTa
«IlocTpoenue y3opa
Y3 OKPY’KHOCTEeW».
Yros. Ipsmon,
OCTpbIM, TYTIOH U
Pa3BEpPHYTHIN YTJIbL
V3mepeHue yriioB.

Pacno3HaBaTh Ha UepTe)XaX, pUCyHKaX, OMUChIBATh,
WCTIOMNb3Ysl TEPMUHOJIOTHIO, ¥ U300paXkaTh C TIOMOIIbIO
YepTEXHBIX UTHCTPYMEHTOB: TOUKY, NPSIMYI0, OTPe30K, JIyY,
yTOJ1, TIOMaHy0, OKPY>KHOCTb.

Pacno3HaBarth, NPUBOAUTH IPUMePbI 00HeKTOB peasbHOTOo
MHpa, UMerLX (OPMy U3yUeHHbIX (PUTYDP, OLeHMBATh WX
JTMHENHbIEe pa3Mepsbl.

Hcnonb30BaTh JIMHEWKY U TPAHCTIOPTUP KaK MHCTPYMEHTHI
J71s1 IOCTPOEHUSI U U3MepeHUs: U3MePATH [IJIMHY OTpe3Ka,
BeJIMUMHY yTJIa; CTPOUTH OTPE30K 33/IaHHOM JJIUHBI, YTOJI,
3a/JaHHOM Be/IMUMHBI; 0TK/IaAbIBAThb LIUPKYJ/IEM DaBHbIE
OTpe3KH, CTPOUTh OKPY>KHOCTh 33/JaHHOT0 Pajihyca.
M300paxarh KOHGUTYpALUM TeOMeTPUUeCKUX GUryp

13 OTPe3KOB, OKPY>KHOCTeH, UX YaCTer Ha HeJIMHOBAHHOM U
K/IeTuaTou Oymare; mpe/jiaratb, OMMCHIBaTh U 00CY)K/aTh
CIoco0bl, AJITOPUTMBI TIOCTPOEHHUS.

Pacno3HaBaThb U H300pa)kKaTh Ha HEJIMHOBAHHOU U
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[IpakTHueckas
paboTa
«ITocTpoenue
YIJIOB»

K/leTyaTol Oymare IpsiMOi, OCTPBIN, TYTIOM, pa3BEPHYThIM
yTJIbl; CPABHUBATH YTJIbI.

BbIUUCIATH J/IMHBI OTPE3KOB, IOMaHbIX.

IToHUMATh U MCNO/IL30BaTh MPH PellleHu! 3afau
3aBMCUMOCTH MeX/ly eIUHULIaMU MeTPUUeCKOW CHUCTeMbl
Mep; 3HAKOMHMTBCA C HEMEeTPUUYECKUMU CUCTEMaMU Mep;
BbIPa)KaTh JJINHY B Pa3/IMUYHbIX €JUHULIAX U3MEPEeHUS.
HccnepoBars GUrypbl 1 KOHPUTypaLUK, UCTOJIb3YS

L[M(pOBBIE peCcypChbl

OOBIKHOBEHHbBIE TPOOH

48

Ipo06sb. [TpaBuibHLIE
Y HelpaBWIbHbIE
npobu. OcHOBHOE
CBOMCTBO Apo0bu.
CpaBHeHHe JIpo0Oeil.
CnoxxeHue v
BbIUMTaHHe
0OBIKHOBEHHBIX
npobeti. CMeltiaHHast
Ipo0b. YMHOKeHUe
U JlefieHre
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
obOpatHbie 1poOwu.
Pemenne

TEeKCTOBBIX  3ajiay,
cofiep>Kalux

npobu. OCHOBHBIE

MoaenupoBaTth B rpaduueckoii, mpeameTHO dhopme,

C TOMOIIIbIO KOMITbIOTEPA TIOHSATHS U CBOMCTBA, CBsi3aHHbIE

C 0OBIKHOBEHHOU APOOKIO.

YuTaTh ¥ 3aNMChIBaTh, CPAaBHUBATh 0OLIKHOBEHHBIE IpO0H,
npejjiaraTb, 000CHOBBIBATb U 00CY)X/JaTh CIIOCOOBI
yIIOpsi0UMBaHUs ApoOei.

N300paxarb 00bIKHOBEHHbIE IPOOH TOUKaMU

Ha KOOPIMHAaTHOW MPSIMOM; MCMO0/Ib30BaTh KOOP/IMHATHYO
TIPSIMYIO [I7Isi CpaBHEHUs po0ei.

@ opMy/IMPOBATh, 3aNMCHIBATH C MOMOIbI0 0YKB OCHOBHOE
CBOMCTBO OOBLIKHOBEHHOM Ip0OU; MCIO/Ib30BAaTh OCHOBHOE
CBOMCTBO /Ipobu A5 COKpalljeHust Apo0eit u MpyUBeIeHus]
Ipo0u K HOBOMY 3HaMeHaresTio.

IIpeacTaB/AATH CMellIaHHYIO Ipo0b B BHie HETIPaBU/IbHOM U
BBI/Ie/IATH 1]eJIyH0 YacCTb YKCJ/Ia U3 HelpaBU/IbHOM JIpOOU.
BbINo/HATH apu(MeTHUecKne JelCTBUs

C 0OBIKHOBEHHBIMH [IPOOSIMHU; IPUMEHATH CBOMCTBA
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3a/lauM Ha JIpo0Hu.
[TpumeHeHHe OYKB
JUTST 3aITCH
MaTeMaTH4eCKUX
BBIDA)KEHUU U
rpe/I0>KeHu

apudMeTUUeCKUX JelCTBUM /IS palliOHAIM3alUuU
BBIUMCJ/IEHUM.

BbINO/HATH NPUKUAKY U OLEHKY pe3y/bTaTa BbIUKMC/IeHHUI;
npej/jiaraTb 1 NPUMEHATh NPUEMBbI IIPOBEPKH BLIUMC/IEHUM.
IIpoBoUTH UCC/Ie0BAHMs CBONCTB Apo0Oeii, orvpasich

Ha YMC/IOBbIe KCIIepUMeHThI (B TOM UKCJ/ie C TIOMOILIbI0
KOMITbIOTEpA).

Pacno3HaBaTh UCTHUHHBIE U JIO’KHbIE BbICKA3bIBaHUSI

0 po0siX, MPUBOJUTH MPUMePbI U KOHTPIPUMEDHI, CTPOUTh
BbICKa3bIBaHUA U OTPHULIAHUS BbICKA3bIBaHUM.

PemaTh TeKCTOBBIE 3a/laul, CO/lepKalliye JPoOHbIe JaHHbIe, U
33/lauM Ha HaXOXKJeHre YaCTH 11eJIOTr0 U 11eJI0TO IO ero YacTu;
BbISIB/ISITh UX CXO0/ICTBA U Pa3/IMuM.

MoaenupoBaTth X0/ pellleHys 3aJjauk C TIOMOIIbI0 PUCYHKa,
CXeMBbI, TabJTHIIBI.

IIpuBoANTH, pa30MpaTh, OLEHUBATH PA3/TUUHBIE PEIeHMS,
3aMMCH pellleHrH TeKCTOBBIX 3a/iau.

KpuruuecKku oLieHMBATh M10/yYeHHbIN pe3y/ibTar,
OCYILLIECTB/ISITh CAMOKOHTPOJIb, IPOBEPSISi OTBET

Ha COOTBETCTBUE YC/IOBHIO, HAXOAUTH OIINOKMU.
3HaKOMMTBCA C HICTOPHe Pa3BUTUS apU(PMeTHKH

Harnsigaas reometpusi.
MHOroyroJyibHUK!

10

MHOroyroJibHUKH.
YeTbIpEXYTO/IbHUK,
TNPSIMOYTOJIbHUK,

KBa/par.
[IpakTrueckas

OnuceIBaTh, HCOJ/Ib3ysA TEPMHHOJIOTHIO, H300pa)kaTh

C MIOMOLbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MO/IeTMPOBaTh U3 OyMarvi MHOTOYTO/TbHUKH.

IIpuBoAMTH pUMePHI 00HEKTOB PeaTbHOT0 MUPa, UMEIOIUX
dhopMy MHOTOyTO/bHUKA, TIPIMOYT0J/IbHUKA, KBaJ[paTa,
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paboTa
«ITocTpoenue
IIPSIMOYTOJIbHUKA

C 3a/laHHbIMU
CTOpOHaMU

Ha HeJIMHOBAHHOU
Oymare».
Tpeyro/ibHUK.
[Tnowmaae u
riepyuMeTp
IIPSIMOYTOJIbHUKA U
MHOI'OYTO/IbHUKOB,
COCTaBJIEHHBIX U3
NIPSIMOYTOJIbHUKOB,
eIUHULIbI
Vi3MepeHUst
TJIOLLA/IU.
IIlepumetp
MHOI'OYTOJIbHHKA

TPeyroJibHUKa, OLleHUBATh UX JIMHENHbIE pa3Mephl.
BbIuHuC/IATh: TTIepUMETpP TPEYrOIbHUKA, PSIMOYTO/IbHHUKA,
MHOTOyTO/IbHUKA; TJI0La/b TIPIMOYT0JIbHHKA, KBaJpaTa.
M300pa)kaThb OCTPOYTO/IbHbIE, TIPSIMOYTO/IbHbIE U
TYTOYTO/IbHbIE TPEeYT0JIbHUKU.

CtpouTh Ha HeJIMHOBAHHOM U K/leTuaToi Oymare KBazipat v
MPSIMOYTOJILHUK C 3aIlaHHBIMU JJIMHAMU CTOPOH.
HccnepoBarb CBOMCTBA TPSIMOYT0/IbHYKA, KBaJipaTa MyTéM
9KCTIepUMeHTa, HaOoieHs, ©3MepeHHsi, MO/Ie/TUPOBaHUS;
CpaBHUBATh CBOMCTBA KBaJipaTa v MpsiMOYTroJ/IbHUKA.
KoHcTpynpoBaTh MaTeMaTHUeCKHe MpeA10)KeHus

C TIOMOIIIbIO CBSI30K «HEKOTOPbIi», «1000i». Pacno3HaBaTh
VCTUHHBIE U JIOXKHbIE BbICKAa3bIBaHUSI O MHOTOYTO/TbHUKAX,
NMPUBOJUTH MPUMePbl U KOHTPIIPUMEDBI.

HccnepoBaTh 3aBUCMMOCTB TJI0IA/IA KBaZipaTa OT JIJTUHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBA/IPAaTHOM CETKU Z1Jisl IOCTPOEHUS
¢buryp; pa3douBarh NMpSIMOYTOBLHUK Ha KBAZ[paThl,
TPeYroJ/IbHUKH; COCTABJISITh (DUTYPhI U3 KBA/IpaTOB U
TIPSIMOYTOTbBHUKOB U HaXOUTh UX TIOIIA/b, pa301uBaTh
(burypsl Ha NMPSIMOYTOTLHUKY Y KBaZIpaThl U HAXOAUTb UX
/IO 1b.

BbipaxkaTb Be/IMUUHY MJIOL[AJi B Pa3/IMUHbIX eUHUL[aX
V3MepeHHsi METPUUECKOM CUCTeMbl Mep, MOHUMATh U
HCII0/Ib30BaTh 3aBUCUMOCTH MeX/ly MeTPUUECKUMU
eIMHULIAMU U3MepeHUsI T/I0LLau.
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3HAKOMMTHCA C IPUMePaMU PUMeHEeHHU T1/I0IIa U U
reprMeTpa B MPaKTUUECKUX CUTyalusaX. PemiaTh 3aauu

13 peasibHOM >KU3HY, Mpej/iaraTb U 00Cy)X/aTh pa3/iIMYHbIe
CIoco0bI peleHys 3a7au

IlecsiTHUHBIE APOOH

38

[ecsATuHas 3armch
npobeii. CpaBHeHHe
JeCITUYHBIX
po0eii.

HenictBus

C IeCATUIHBIMHU
JpOOSIMHU.
Okpyrienuve
JEeCSITUYHBIX
pobeii.

PernieHne TeKCTOBBIX
3a7lau, CofleprKallyx
npobu. OCHOBHBIE
3aflauu Ha Apobu

IIpeacTaBAATH eCATUYHYIO JPOOh B BH/le OOLIKHOBEHHOM,
YHTaTh U 3aNMChIBaTh, CPABHUBATD JIeCITUUHBIE pO0H,
npe/jIaratb, 000CHOBBIBATH U 00CYXAATh CIOCO0BI
YTIOPSIZIOUNBAHUS [IeCITUUHBIX APOOeii.

M300pakaTh AecITUUHbIE APOOU TOUKaMU Ha KOOPAWHATHOMN
TMIPSIMOM.

BbISIBJIAAITH CX0/ICTBA U PAa3/IMYHA [TPABU/T apuMeTHUeCKUX
JIeHCTBUIN C HAaTypaJbHBIMU YUC/IaMU U [eCITUUHBIMU
Ipo0SIMH, OOBSICHSITD UX.

BbInoTHATH apudMeTHUecKre JeiCTBUS C JeCITUUYHBIMU
po0sSIMU; BBITIO/THATH MPUKHAKY U OI[€eHKY pe3y/bTaTa
BbIUMCJIEHUU.

IIpuMeHATH CBOICTBa apu(pmMeTHYeCcKux
JIeWCTBUM 151 paliMOHA/IN3alU BEIUUC/IEHUM.

IIpuMeHATH NMPAaBU/I0 OKPYIJIEHHSA [IeCATUYHBIX Apobei.
IIpoBoANTL  HCC/IEJOBAHHA  CBOWCTB  JECSITUYHBIX
apo0eli, ormupasicb Ha YMC/IOBbIE YKCIIEPUMEHTHI (B TOM
qucse

C TIOMOII[bI0 KOMITbIOTEPA), BbIABUTaTh TMIOTE3bI 1
TIPUBOJUTH UX 000CHOBAHUSI.

Pacno3HaBaTh WCTHHHbBIE U JIOXKHbIE BbICKAa3bIBaHUS

0 Apo0siX, MPUBOJUTH MPUMeEPbI U KOHTPIIPYMEPbI, CTPOUTH
BbICKa3bIBaHMS 1 OTPUILIAHUS BbICKa3bIBaHUM.
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PemiaTh TeKCTOBbIE 3aflauu, CoiepyKalliye ApoOHbIe JaHHbIe, U
Ha HaXO>K/[eHHe UaCTH 11eJI0T0 U 1[eJI0r0 TI0 ero YacTu;
BBIAAB/IATH UX CXO/ACTBA U Pa3/INUHs.

MopaenupoBaTth X0/ pellieHus 3a[jauy C TIOMOIIbIO PUCYHKa,
cxeMbl, Tabuipl. [IpuBOANTH, pa30MpaTh, OLIeHUBATH
pa3MuHbIe pPellieHus], 3aTTMCH pellleHuid TeKCTOBBIX 3afiau.
OnepupoBarth IpOOHBIMU UMC/IaMH B PeaTbHBIX KU3HEHHBIX
CUTYyaIHsIX.

KpuTHyecku OIeHHBaTh M0/TyUeHHbIN pe3y/ibTarT,
OCYILIeCTBJISITh CAMOKOHTPOJIb, TIPOBEPSisi OTBET

Ha COOTBETCTBUE YC/IOBHIO, HAXOAUTh OIIMOKU.
3HAKOMUTBLCA C UCTOPUeN pa3BUTHS apu(PMeTUKH

Harnsaguas reomerpus.
Tena u ¢purypsi
B [IPOCTPAHCTBe

MHororpaHHUKH.
300paxkeHne
MHOTOTPaHHUKOB.
Mopenm
TIPOCTPAHCTBEHHBIX
TeJl.
[TpsimoyTonbHbIN
rapasuiesienure,
Ky0. Pa3BépTku Kyba
Y Tapasuiesnienure/a.
[IpakTHrueckas
pabota «Pa3BépTKa
Kyba».

O0BEM Ky0a,

Pacno3HaBaTh Ha YepTeXax, PUCYHKaX, B OKPYKAIOI[eM
MHPpe TIPSIMOYTOJIbHBIN Mapasiesienuries, Kyo,
MHOTOTPaHHWKH, ONMMCHIBATh, UCI0/Ib3ysl TEPMHHOJIOTHIO,
OLIeHUBATh JTMHEMHbIe pa3Mephl.

IIpuBOAUTH NPUMeEPHI 00HLEKTOB peayibHOr0 MUPA, UMEIOIIUX
¢bopMy MHOTOTpaHHUKA, TIPSIMOYTOJILHOTO TiapaJiie/ierivre/a,
Kyba.

N3o00paxarhb Ky0 Ha KjeTuaToi Oymare.

VicciiegoBaTh CBOMCTBA Ky0a, TIPSMOYTOTBHOTO
Tiapasuiesienure ia, MHOrOrPAHHUKOB, UCTIO/B3YSI MO/IEJIH.
Pacmo3HaBaTh M H300paXkaTh pa3BEPTKH Kyba 1
napasuiesieniuneia. MogempoBaTh Ky0 U apasiie/enuries
13 Oymaru v rpourx MaTepUasioB, 00 bACHATH CIIOC00
MO/Ie/TAPOBAHUS.

26



MIPSIMOYTO/TbBHOTO
napasiiesienuresa

HaxoauTh U3MepeHusi, BBIYUC/IATH TUIONIAb TOBEPXHOCTH;
00BEM Ky0a, MpsAMOYTOIBHOTO TapaJiiesernuIie/ia;
HCC/IeI0BAaTh 3aBHCHMOCTB 00bEMa KyDa OT /IJTUHBI ero
pebpa, BBIABUTAaTh M 000CHOBBIBATH I'MIIOTE3Y.
Ha6/roAaTh ¥ MPOBOAUTH AHA/IOTUH MEX]TY TTOHSTHSIMHU
TUIOIIaZM U 00bEMa, MepUMeTpa 1 TUIOL[A/Iv TTIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHbBIE U JIOXKHbIE BBICKA3bIBAHUS

0 MHOTOTpaHHHWKaX, MPUBOAUTH MMPUMeEPbI 1 KOHTPIIPHUMEPHI,
CTPOUTH BBICKAa3bIBAaHUA 1 OTPUIAHUS BbICKA3bIBaHU.
Pemiath 3aiauu 13 peasibHOMN KU3HU

[ToBTOpeHUe u 06001IeHNe

10

IloBTOpeHue
OCHOBHBIX TTIOHSITHI
Y MeTO/I0B Kypca

5 Knacca,
0000111eHMe 3HAHUI

BbIUMC/IATH 3HaUEHUS BBIPAYKEHUH, COZiepyKalux
HaTypaJibHbIe urcia, 0OLIKHOBEHHBIE U IeCTHUHbIE Ipo0H,
BBITIOTHATE Mpeo0pa30BaHMSs UHCEJT.

BbI0OHpaTh Cr1oco0 CpaBHEHUS YHCEI, BBIYNCIEHHH,
NMPUMEHATh CBOMCTBA apru(dMeTUUeCKUX JeiCTBUN

JUTSI parjioHaIM3al[ii BIUYMC/IeHUH.

OcyIi1ecTB/AATh CAMOKOHTPO/Ib BBITIOHIEMbIX 1eHCTBUHN U
CaMOIIPOBEPKY pe3y/bTaTa BHIUUCIEHU.

PemaTh 3aiaun U3 peasbHOMN )XU3HU, MPUMEHSATH
MaTeMaTHYeCKHe 3HAHUA [/l pellieHys 3a/jau U3 IPYruxX
yueOHBIX MMpeIMeTOB.

PemaTh 3a/jaud pa3HbIMH CI0C00aMH, CDaBHUBATh -
CII0CO0BI pellieHus 3a/jaui, BBIOMPATh PaliiOHA/TBHBIN
Crocod

OBLIEE KOJIMYECTBO
JACOB I1O0
[TPOI'PAMME

170
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6 K/IIACC

cko0ok. OKpyrieHue
HaTypaJ/IbHbIX YMCeJI.
[envtenu u KpaTHble
YKC/Ia; Hau0OJIbIIINN
o011 IesuTenb U
HavMeHblilee 001Iee
KpaTHoe.

[JenmiMoCcTe CyMMBI U
TIPOM3Be/IeHUsI.
Henenue

C OCTaTKOM.
PereHne TeKCTOBBbIX

3a/1a4

HaumMmeHoBaHue KomuuecTtBo OcHoBHOe OcCHOBHbBIE BU/IbI IeSITEIbHOCTH 00yJaroImxcst
pa3jiesna (TeMbl) YyacoB cofiep>kaHue
Kypca
HaTtypanbHble yncia 30 ApudmeTrueckue BoinoHATh apu¢MeTHUecKe AeiCTBUA C MHOTO3HAUHbIMU

JIelCTBUS HaTypa/IbHbIMU UUC/IaMU, HAXOAUTH 3HAUYEHUSA UUCJIOBbIX
C MHOT'0O3HaYHbIMU BbIp@KeHWM co cKoOKamu 1 6e3 CKOOOK; BBIYHC/IATH
HaTypa/IbHBIMU 3HaUeHUs BbIPDAXKEHUH, COepPrKallliX CTeIeHH .
yrcsiamy. YucioBeie BbIno/IHATH NPUKUJKY U OL€HKY 3HaUeHUM YMCJIOBBIX
BbIDA)KEHMs], BbIp@)KeHUH, MPUMEHSATh MPHEMbI IIPOBEPKHU pe3y/bTara.
TOPSIZOK [IeHCTBH, Ncnonb30BaTh NP BBIYUCIEHUAX TIepeMeCTUTe/IbHOe U
HUCI10/Ib30BaHKe coyeTaTe/IbHOe CBOKMCTBA CJIO)KEHUSI U YMHOXKEeHHUS,

pacnpejieuTe/IbHOe CBOMCTBO YMHOKeHHUSI OTHOCUTETbHO
C/I0KeHUs1, CBOMCTBA apuMeTHUeCKUX JAeUCTBU.
HccnepoBaThb 4nC/I0BbIe 3aKOHOMEPHOCTH, TIPOBOJUTh
YKC/IOBbIe SKCIIEPUMEHTHI, BbIABUTaTh U 000CHOBHIBATh
rUNoTe3bl.

dopmyupoBaTh onpejeieHus JeUTesIsl U KpaTHOrO,
HauboJIbITIero 0b11ero JenuTesis U HaMMeHbIIIero 001ero
KpPaTHOTr0, MPOCTOr0 M COCTaBHOI'O UMCeJ; UCM0JIb30BaTh 3TU
TIOHSITUS TIDU peLleHuM 3aJau.

IIpuMeHSTHh a/ITOPUTMBbI BbIUNC/IeHHsI Haubo biliero obIero
JleliTesIsi U HauMeHbIIero 0011[ero KpaTHOTO ABYX UKCel,
aJITOPUTM Pa3/Io>KeHUsI UrcJ/ia Ha MPOCTbie MHOXKUTEJHU.
HccnepoBarh yC/I0BUS [eIUMOCTU Ha 4 U 6.

VccnepoBarh, 00CyX1aTh, JOPMY/IHPOBATH U
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000CHOBBIBATH BBIBO/] O USTHOCTH CYMMBI, TTPOM3BEeHUS:
[BYX YETHBIX YHCeJI, JBYX HEUETHBIX UKC/Ie, YETHOIO U
HEUETHOI'O UHCel.

HccnegoBaTh CBOMCTBA [Ie/TMMOCTU CYMMBbI U IPOU3BE/I€HHS
yucel.

ITpuBogMTH NPUMeEPHI UKCes C 3alaHHBIMU CBOMCTBAMH,
pacmo3HaBaTh BepHbIE M HeBePHbIe YTBePKIeHUs

0 CBOMCTBAax yuces, ONMpPOBepraTb HEBepPHbIE YTBEPXKAEeHUS
C IIOMOLLIbF0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTUUueCKue Npe//10KeHus!

C TIOMOMLIBIO CBA30K «1», «UJIN», «eCJ/Iu..., TO...».

Peruatb TeKCTOBBIE 3a[jau, BK/IFOUAIOLLMe [TIOHATUSA
JIeTMMOCTH, apubMeTHUeCKUM CIT0COO0M, HCII0/Ib30BaTh
repebop Bcex BO3MOKHBIX BApUAHTOB.

MojgenupoBaThb X0/, pelleHus 3aauu C [IOMOLLBbI PUCYHKA,
CXeMbl, TabJULIBI.

IIpuBoUTH, pa30UpaTh, OIIEHUBATH PA3/IMUHbIE PEIIeHNS,
3aMKMCU pellleHWH TeKCTOBBIX 3a/au.

KputnuecKku oLieHMBaTh M0JIyYeHHbIN pe3y/bTaT, HAXOJUTb
OIITMOKH, OCYII[eCTB/ISITb CAMOKOHTPOJIb, TIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO

HariggHas reomerpusi.
[Ipsimble Ha MIIOCKOCTH

[TepnieH UKy ISIpHbIE
TrpsiMble.
[TapasnnesibHbIE
TrpsiMble.
PaccrosHue mexay

Pacno3HaBaTh Ha uepTe)kax, pUCyHKax Cyuyau B3aMMHOTO
PacroJIo>KeHUs IBYX MPSMBbIX.

M300paxaTh ¢ MOMOIIHI0 YePTEKHBIX HHCTPYMEHTOB

Ha HeJTMHOBaHHOM U K/leTuaTol Oymare /iBe TiepeceKaroriecs
TIpsiMble, /IBe Tlapaslie/ibHble MpsiMble, CTPOUTh TIPSIMYIO,
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JIByMsI TOUKaMH,
OT TOYKH 10 TIPSIMOM,
JI/TMHA MaplipyTa

Ha KBaJI[paTHOM CeTKe

NepreH/IUKY/ISIPHYIO JaHHOM.

IIpuBOAUTH NPUMeEPHI NapayieJIbHOCTU U
TeprieH/IUKYJISIPHOCTU MPSIMbBIX B POCTPAHCTBe.
Pacno3HaBaTh B MHOIOYTOJIbHUKaX MeprieH UKy /IsipHbIe

Y mapasiiesibHble CTOPOHBI. I300paxkaTh

MHOTOyTO/IbHUKU C Mapasijie/ibHbIMHU,
repreHAUKYJ/IIPHbBIMU CTOPOHAMM.

HaxoauTb pacCTOsiHUE MeX/y ABYMSI TOUKaMU, OT TOUKH
J10 MIPSIMOM, JIMHY MYTU Ha KBaZpaTHOM CeTKe, B TOM UKCJie
WCI0J1b3Ysi IUGPOBbIE PECYPCHI

pobu

32

OO6BbIKHOBEHHAs!
po0b, OCHOBHOE
CBOMCTBO Apobu,
COKpailjeH’e apobei.
CpaBHeHue u
yIIOpsiZIOUBaHHe
Zipobeii.
MecsiTHuHBIe APOOH
U MeTpHuecKas
CHCTeMa Mep.
ApudmeTrnueckue
JIeVCTBUS

C 0OBIKHOBEHHBIMU
U 1eCATUUHBIMU
IpobsiMu.
OTHoLLeHue.
[eneHve B JaHHOM

CpaBHUBATh U yNOPAAOUHBATH JPO0H, BHIOMPATH CII0CO0
CpaBHEeHUsI Apo0eil.

IIpeacTaBaATh fecATHYHbBIE APOOH B BH/le 0OBIKHOBEHHBIX
npo0eii 1 0OBLIKHOBEHHBIE B BUJIE [I@CITUUHBIX,
HCI10/1b30BaTh JKBHBA/IEHTHbIE MPeACTaB/IeHUsI [POOHBIX
yucesl PY UX CPaBHEHUH, TIpU BbluKc/ieHusix. cnosib30BaTh
JleCSITUYHBIe IPOOH TIpU IMpeobpa30BaHUM BeTMUKH B
MeTPUYECKOU CUCTeMe Mep.

BbinoHATh apugMeTHUyecKne AeiiCTBUA

C OOBIKHOBEHHBIMH U JIeCITUUHBIMU JPOOSIMH.

BbIuMC/IATH 3HaUeHUs BbIDa)KeHWH, CofieprKalliix
O0OBIKHOBEHHbIE U JIeCITUUHBIE [POOU, BBITIO/HATh
nipeoOpa3oBaHus JpoOeii, BHIOMPATh CIOCO0, MPUMEHATH
CcBOMCTBa apudMeTHUeCKUX JeiCTBUH 1S paljuoHaIU3aliu
BbIUKCJ/IEHUM.

CocTaB/iSITh OTHOIIIEHUS U MPOMNOPLIMY, HAXOAUTD

OTHOLIeHHe Be/IM4YKWH, 4e/INTh BeJIMYNHY B IdHHOM
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OTHOLLIEHUM.
Maciura0,
TIPOTOPLIUSIL.
[ToHsATHe TIPOLIEHTA.
Brruucienue
MpoLIeHTa

OT BeJIMYMHBI U
BeJIMUUHEI 110 eé
TIPOLIEHTY.

PerieHne TeKCTOBBIX
3a/ja4, CoZieprKalux
JIPOOH ¥ TIPOI[EHTHI.
[IpakTHueckas
pabota «OTHoIIeHHE
[JTAHBI OKPY>KHOCTHU
K eé nuamMeTpy»

OTHOILIEHHUH.
HaxoauTh 3KCIepUMeHTa/IbHBIM IyTEéM OTHOLLIEeHUE /IJTUHbI
OKPY’>KHOCTHU K e€ fuameTpy.

VIHTepnipeTpoBaTh MaciliTab Kak OTHOLLIEHUe BeJTMUKH,
HAXO0/UTh MaciTab riaHa, KapThl ¥ BBIYUC/ISITh PACCTOSIHUS,
UCTIOMb3Ysl MaciuTab.

OO0BACHATBH, UTO TaKOe TIPOLIeHT, YyroTpebsTh 060pOTHI peun
CO CJIOBOM «ITIPOLIEHT». BbIpaXkaTh NPOIEHTHI B IPOOSX U
JpoOu B MpoLieHTax, OTHOLIeHKe [BYX Be/IMUMH B MPOLIeHTaXx.
BbIUMC/IATH TIPOLIEHT OT YKC/Ia U YUCJIO TI0 ero MPOLIeHTY.
OKpyr/aTh Apoby ¥ NPOLIeHThI, HAXOJUTh MPUOIKEeHUS
yuces.

PeraTh 3a/jauM Ha YaCTH, MIPOLIEHTHI, MPOMOPLIUHU,

Ha Haxo)KJieHue Apobu (TpolieHTa) OT BeIMUKMHbI U Be/TMUMHbI
110 eé 1pobu (TIpoLieHTy), ApoOH (MpoIjeHTa), KOTOPhIH
COCTaBJIIeT O/JHA BeJIMUMHA OT Apyroui. IIpuBoanTs,
pa30upaTh, OLeHUBATh Pa3/IMUHbIe PellleHus], 3alTuCH
peleHn TeKCTOBBIX 3a7ay.

N3Biekarb nHpopMaruio 13 Tabaui] 1 Juarpamm,
WHTEpIIPeTUPOBaTh TaOIMUHbIe JaHHbIE,

oripe/ieNiATh HauboJIbIllee U HauMeHblilee

13 Mpe/iCTaB/IeHHbIX JAHHbIX

Harnsguas reometpus.
CummeTtpus

OceBast cUMMeTpUS.
LlenTpanbHas
CUMMEeTpUSL.

Pacno3HaBaTh Ha yepTeXxax U U300pa’keHHUsIx, H300paXkaTh
OT PYKH, CTPOUTBH C TIOMOLL[bI0 MHCTPYMEHTOB GUTypy
(oTpe30kK, JIOMaHy10, TPEeyToJ/IbHUK, MPSIMOYTOJ/IbHUK,
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[Toctpoenue
CUMMEeTPUYHBIX
uryp.
[IpakTrueckas
paboTta «OceBast
CUMMETPUS».
CummeTpust

B [MPOCTPAHCTBe

OKPY>KHOCTb), CAMMETPUUHYIO IaHHOU OTHOCHUTEIbHO
TMPSIMOU, TOYKHU.

HaxoauTh npuMepbl CUMMETPUM B OKPY>KarolljeM MUpe.
MopemupoBarh u3 Oymaru JiBe QUrypbl, CAMMEeTPHUYHbIE
OTHOCHUTE/IBHO MPSIMOM; KOHCTPYMPOBATh reOMeTpruYecKre
KOH(UTrypaLyu, UCI0/b3ysl CBOMCTBO CUMMETPUH, B TOM
YyKCJIe C TTIOMOLLBIO [IU(POBBIX PECYPCOB.

NccnepoBarb CBOMCTBA  W3YUYEHHBIX ¢uryp,
CBsI3aHHble C CHMMETpHEH, WCIOJIb3ysl SKCIIePUMEHT,
Hab/oieHre, MO/ie/TMPOBaHUE.

O06ocHOBBIBATH, onpoBeprarb C TIOMOLLIBIO
KOHTPIIPUMEPOB YTBEPXK/eHHsI O CAMMeTPUU (pUryp

BripakeHusi ¢ OykBaMu

[TpumeHeHue OYKB
[l 3aTiCcy
MaTeMaTU4eCKUX
BBID&KEHUU U
TIpei/I0’KeHU M.
bykBeHHbIe
BBID&KEHUS U
YUCJIOBBIE
TI0/ICTaHOBKHU.
bykBeHHbIe
PaBeHCTBa,
HaxoX7eHue
HEeN3BeCTHOIO

Vicnosib30BaThb OYKBBI /17151 0003HaUeHus Urcesl, TIPY 3alicu
MaTeMaTUUeCKUX YTBEP)KJeHUM, COCTaB/IAThL OYKBEeHHbIE
BBID@)KEHUS 10 YCJIOBHIO 3a/iauu.

HccnepoBarh HEC/I0KHbIE YMCIOBbIE 3aKOHOMEPHOCTH,
WCTI0/Tb30BaTh OYKBBI /1J1s1 MX 3aIUCH.

BbIUMC/IATH YMC/IOBOE 3HaUeHHe OYKBEHHOT'O BhIPayKEHHST
TIpU 3a/laHHBIX 3HaUEHHUAX OYKB.

3anuceiBaTh OpMYyJIbI: TIEPUMETPA U TJI0LLaN
NIpPSIMOYT0JIbHUKA, KBa/IpaTa; AJIMHbI OKPY>XHOCTH, TIJIOLLa1
KPYTa; BBINO/JIHATh BBIYUC/IEHHS T10 3TUM (POpMYyJiaM.
CoctaBaars (pOpMyJibl, BbIpaXKaroL1e 3aBUCUMOCTHA MEXY
BeJIMUYMHAMU: CKOPOCTb, BpeMsi, PaCCTOSIHUE; LieHa,
KOJINYeCTBO, CTOUMOCTD; TIPOU3BO/IUTE/ILHOCTh, BpeMsi, 00bEM
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KOMITOHEeHTa. pabOThI; BEITIOIHATH BHIYMC/IEHUS TI0 TUM (OpMYyJiaMm.
DopMyIbI HaxoauTb Her3BeCTHBIM KOMITOHEHT apu(MeTUueCcKoro
JIeICTBUS
Hariggnas reometpusi. 14 UeTbIpEXYTOJIbHUK, MN300paxaTrh Ha HeTMHOBAHHOM U KjleTyaToi bymare
@uUrypsl Ha TJIOCKOCTH TpUMepbI C WCTIO/Tb30BaHUEM YePTEKHBIX UHCTPYMEHTOB
YEeTbIPEXYTOJIbHUKOB. | UeThIPEXYTOJIbHUKM C 3a/JaHHbIMU CBOVCTBAMM:
[IpsAMOYTO/IbHUK, C TapaJuie/IbHbIMU, NepIieHAUKYISPHbIMHA, PABHBIMU

KBa/lpaT: CBOKCTBA
CTOPOH, YIJIOB,
JliaroHa’semu.
V3mepeHue yIoB.
Bupl
TPeyro/IbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnowage Gurypel.
DopMyJIbI
riepuMeTpa u
oL g1
MPSIMOYTOJIbHUKA.
[MpubmkéHHOe
v3MepeHue I/I0Lagu
uryp.
[IpakTUueckas

CTOPOHAMH, MPSIMBIMU YTJIaMH U JIp., paBHOOeApeHHbI
TpeyronbHUK. IIpeasiaraTe u 00Cy)KAaTh CIIoCco0bI,
Q/ITOPUTMBI [TOCTPOEHUSI.

VicciepoBath, MCTIOMB3Ys SKCIIepUMeHT, Hab/oeHue,
MO/le/IMpOBaHue, CBOMCTBA TNPSIMOYT0/IbHUKA, KBajipaTa,
pa30uBaTh Ha TpeyroabHUKH. O0O0CHOBBIBATD, ONIPOBEPraTh
C TIOMOII[bI0 KOHTPIIPUMEDPOB YTBEP>K/IeHUSI

0 TIpsSIMOYTO/IbHUKE, KBaZipaTe, pacro3HaBaTh BepHbIe U
HeBepHbIe YTBepPKIeHUS.

H3MepATh U CTPOUTHD C TTOMOIIIbIO TPAHCIIOPTHPA YIJIbI,

B TOM UYKCJIe B MHOTOYTO/IbHUKE, CPABHMBATb YTJIbI;
pacno3HaBaTh OCTPbIe, MPsIMble, TYIIble, Pa3BEPHYTHIE YIJIbL.
Pacno3HaBaTh, H300pa)kaTb OCTPOYTOJIbHBIM, TIPSIMO-

YT OMBHBINA, TYIIOYTOJIbHBIM, paBHOOEAPEeHHBIH,
PaBHOCTOPOHHUM TPEYTO/TbHUKHU.

BbIUHC/IATH TTIEPUMETP MHOT'OYTOJIbHYKA, TIJI0I1a b
MHOTOYTOJIbHMKA pa3brieHrieM Ha MpsSIMOYTOJIbHUKHY,
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pabota «Ilnoraapb
Kpyra»

Ha paBHbIe (PUTypbI, UCI0J/Ib30BaTh METPUUECKUE eIUHULIbI
V3MepeHUs [IJTUHbBI U T/I0LLa/u.

Hcnonb30BaTh NPUOTHKEHHOE M3MepeHHe [IJTHH U
TioIaZiel Ha KyieT4yaToil Oymare, mpub/IMKEHHOe U3MepeHue
JTUHBI OKPY>KHOCTH, TIJIOIIa/IA KpyTa

[TonoxxurtenbHbIE U

OTpuLiaTe/IbHbIE UKCJ/ld

40

Leneie yuca.
Mopaysib yncia,
reoMeTpuyecKas
WHTepIipeTanus
Mozys. Yuciossle
TIPOMEJKYTKH.
[TosoxuTesibHBIE U
OTpHLIaTe/TbHbIe
yrcia. CpaBHeHUe
T10JIOXKUTEJIbHBIX U
OTpULIATE/IbHBIX
yucesl.
ApudmeTrueckue
JIeUCTBUS

C
TIOJIO>KUTEJIbHBIMU
¥ OTpULATe/IbHbIMU
YMCIaMHU.

Pemenne
TEeKCTOBBIX 3a/au

IIpuBogUTH MPUMePbI UCI0/Ib30BaHUs B peasibHOW JKU3HU
TIOJIO’KUATEJIbHBIX U OTPULIATEIbHBIX UMCe.

M300pakaTh 1ie/ibie UrCIia, MOI0XKUTebHbIe U
OTpULIaTe/IbHbIE UKC/Ia TOYKAMU Ha YMCI0BOU MPSIMOU,
HCI10/1b30BaTh YMCJIOBYIO MPSIMYIO J/Is1 CDaBHEHUS UKCel.
ITpyMeHATHL MpaBUJ/ia CPaBHEHUS], yIIOPA/0UMBATH 1ie/Tbie
YyKnCJia; HAXOAUTB MOJY/Ib YMC/IA.

dopmMy/IUpOBaTh NPAaBUJ/IAa BEIYUCTIEHUS C
TMOJIOXKUTENbHBIMUA U OTPULIATE/IbHBIMU YK C/IaMy, HAX0/JUTh
3HaUeHMsl UKCJIOBBIX BbIDAKEHUM, COZlep KalliuX JeHCTBUs
C TIOJIO>KUTEJIbHBIMU M OTpULIaTe/TbHbIMU UKC/IaMHU.
IIpuMeHATH CBOMCTBA CJIOXKEHUS] U YMHOXKeHUsI

JJ1s1 TipeoOpa30BaHUsI CyMM U TIPOW3BeleHN
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[IpencraBiieHve JaHHBIX

[IpsasMoyroJibHas
CcUcTemMa KOOpAWHAT
Ha IVIOCKOCTH.
KoopauHate! TOUKH
Ha IJIOCKOCTH,
abciucca u
opJvHara.
Crosibuatsle u
KPYTrOBbIe
JliarpaMMbl.
[IpakTueckas

paborta «ITocTpoeHue

JiiarpaMmm».
Penrenune TeKCTOBBIX
3a/1a4, COJleprKallux
JIaHHbIe,
Trpe/iCTaB/IeHHbIe

B Tab/uIax 1

Ha Jxarpammax

OO0BACHATH U WUTIOCTPUPOBATH MOHSTHE TPSMOYT0/IbHOM
CUCTEMbI KOOPAUHAT Ha MJI0CKOCTH, UCII0Ib30BaTh
TePMUHOJIOTUIO; CTPOMThb Ha KOOP/IMHATHOM TJIOCKOCTH
TOUKU U (PUTYPbI T0 3aJjaHHBIM KOOPAUHATaM, HaXOAUTD
KOODZAUWHAThI TOUEK.

Yurathk cTonbuaTbie ¥ KPYTOBbIe [HarpaMMBbI;
HHTEPNPEeTHPOBATh JaHHbLIE; CTPOUTH CTO/I0UAThIe
nuarpammsbl. cnosib3oBaTh HH(OpMaLuio,
TIpe/ICTaBIeHHYIO B Tab/IHI[aX, Ha AUarpaMMax JIjisl pereHus
TeKCTOBBIX 3a/lay U 3aJjau U3 peasbHON )KHU3HU

HariggHas reometpusi.
DuUrypsl B rpoOCTpPaHCTBE

[1psAMOYTO/IbHBIN
Triapa’suiesiernure,
KyO, rpu3mMa,
nvpamu/ia, KOHYC,
LWAIUHAD, 111ap U
cdepa.
V300paxkeHue

Pacno3HaBaTh Ha uepTeXxax, pUCyHKaX, OMUCHIBATH
MTUPaMUTy, TIPU3MY, LIUMH/IP, KOHYC, I1ap, H300pa)kKaTh UX
OT PYKU, MOAETHPOBATH 13 OyMaru, TjIacTAIMHA, TIPOBOIOKU
u 71p. IlpuBoauTH pUMepHbI 00BEKTOB OKPYXKAIOLL[ETO MUPA,
yMeroX (OpMbI Ha3BaHHbBIX TeJl.

Vicno/1b30BaTh TEPMHUHOJIOTHIO: BepIIIMHA, peOpo, TpaHb,
OCHOBaHHe, BbICOTA, paZiiyC U JuaMeTp, pa3BépTKa.
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MIPOCTPaHCTBEHHBIX
¢uryp. [Tpumepsnl
pa3BépToK
MHOT'OT'PaHHHUKOB,
LWMH/PA U KOHYCa.
[IpakTUueckas
pabota «Co3aHue
Mojenen
MTPOCTPaHCTBEHHBIX
buryp».

[Toustue 00BLEMa;
eIMHULIbI U3MepeHus
00béMa. OObEM
NIPSIMOYTOJTbHOTO
rapasisiesieniurmesia,
Ky0a, hopmyibi
o00BéMa

N3yuaThb, UCIIOMB3Yys IKCIIEPUMEHT, HabJTro1eHue,
r3MepeHre, MOZIe/IMPOBaHKe, B TOM UHC/Ie KOMIIbIOTEPHOe, U
ONMMCHIBAaTh CBOMCTBA Ha3BaHHLIX TeJl, BbIABIATH CX0/[CTBA
U pa3IuuMA: MeX/y MUPaMUI0ON U TIPU3MOU; MEXIY
I[UIMHPOM, KOHYCOM U IIIapOM.

Pacno3HaBaTh pa3BEPTKY Tapasuieienure/ia, Kyba, mpr3msl,
TTUPaMU/IbI, KOHYCa, [JWIMH/PA; KOHCTPYHUPOBATh JJaHHbIE
TeJia U3 Pa3BEPTOK, CO37aBaTh UX MOJEJIH.

Co3aBaTh MO/e/IM [POCTPAaHCTBEHHBIX GUryp (M3 Oymarw,
TIPOBOJIOKH, TIJIaCTU/IMHA U AP.)

H3MepaTh Ha MOJAESIX: IJTUHBI pébep MHOTOTrPaHHUKOB,
JvaMeTp Iapa.

BeiBoguTH (hopMys1y 00BEMA TIPSIMOYTOJILHOTO
Trapa’siiesieruresia.

Boruuciare no gpopmysiam: 00bEM MPSMOYTOIBHOTO
rapa’siiesieniunesia, Kyba; ncrosib30BaTh eMHULIBI U3MePeHUs
00BEéMa; BEIUMCIATH 00BEMBI TeJT, COCTaB/IEHHBIX U3 Ky0OOB,
TriapaJsijie/ienure/oB; pemaThb 3aJa4M C peabHbIMU TaHHBIMU

[ToBTOpeHUe, 06001IIeHNE,
CUCTeMaTH3aIUs

20

IToBTOpEHuUe
OCHOBHBIX TTOHSITHUU
Y1 MeTO/I0B KYPCOB 5
U 6 K/1accoB,
000011jeH1Ee 1
cUCTeMaTU3aLus
3HAHUU

BbIUMC/IATH 3HaUEHWS BbIPAKEHUH, COZIeprKalix
HaTypaJbHbIe, 11e/Ible, TI0JIOKUTE/IbHbIE U OTPHUI[aTe/TbHbIE
yKc/ia, OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH, BHITIOTHATE
ripeoOpa3oBaHus YKMCesT U BbIpayKeHHUH.

BbI0UpaTh Cr1oco0d CpaBHEHUS YHCE/T, BBIYMCTIEHHUH,
NMPUMEHSTH CBONCTBA apudMeTUUeCKUX JeHCTBUM

[T parjoHaIM3al[i BIYMC/IeHUH.
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PewiaTth 3ajauM U3 peasbHOW )KU3HU, MPUMEHATh
MarTeMaTH4yecKue 3HaAHMS /1S pelleHus 3a/lau U3 Apyrux
TpeIMeTOB.

PemaTh 3ajlauM pa3HbIMH CII0CO0aMH, CPaBHHBATh,
BBIOMPATH CIOCO0BI PellieHNs 3alau.

OcyuiecTB/IATbL CAMOKOHTPO/Ib BHITIO/THSIEMbIX JEUCTBUU U
CaMOIIPOBEPKY pe3y/ibTaTa BbIYMCIEHUN

OBILIEE KOJIMYECTBO
JACOB I10
[TPOI'PAMME

170
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PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA
«AJI'EBPA» B 7-9 KIIACCAX

IIOACHUTE/IbHASA 3AIIMCKA

Anrebpa sIB/ISIeTCSI OIHUM M3 OTMOPHBIX KYPCOB OCHOBHOTO 0011]ero 0Opa3oBaHMUS:
oHa obecrieurBaeT M3yuyeHHWe APYTMX AWCLUILIIMH, KaK eCTeCTBEHHO-Hay4YHOIO, TaK W
T'YMaHUTapPHOTO LIUKJIOB, eé 0CBOeHHWe HeoOXOAWMO [jisi TIPOAO/IKeHHUsT 00pa30oBaHUs U
B TIOBCEJJHEBHOW J>KW3HU. Pa3BuTHe y 0O0ydarol[uXxcs HaAy4YHBIX ITpe/[CTaBIeHUH
O TIPOMCXOXKAEHUM M CYII[HOCTH ajrebpanyeckKux aOCTpakiuii, criocobe oTpakeHHs
MaTeMaTHYeCcKOlW HayKOW SIBJIeHMM W TPOIeCCOB B TIPUPOZie U 00IIecTBe, poJv
MaTeMaTUueCKOTr0 Mo/le/TMPOBaHusI B HayUHOM T03HaHWW U B TIPaKTHUKe CIIOCOOCTByeT
¢bopMHPOBaHHI0O HAyUYHOTO MUPOBO33DeHUs] M KauyecTB MBbIILIEHUsS, HeoOXOAUMBIX
I/l afanTaidd B COBpeMeHHOM 1mdpoBoMm obiectBe. V3ydeHue anrebpsl
obecmieuriBaeT pa3BUTHe yMeHUs Hab/M0aTh, CpaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIIIIEHHS], CITOCOOHOCTU apryMeHTHMPOBaHHO 0OOCHOBBIBATh
CBOU JIEUCTBUS ¥ BBIBOZIBI, (DOPMYMPOBaTh yTBepKAeHus. OcBoeHHe Kypca aareOpbl
obecrieuriBaeT pa3BUTHE JIOTUUYECKOT'O MBIIUIEHUSI OOYYAlOIIUXCS: OHM HCIIO/Bb3YIOT
JNeNyKTHBHbIE W UWHAYKTUBHBIE PpacCyXK[eHus, 0000IIeHre W KOHKDPeTH3allulo,
abctparvpoBanve ¥ aHanoruto. OOyueHWe anrebpe Tmpe/rnosiaraeT 3HAUUTETbHBIN
00BbEM CAMOCTOSITE/ILHOW [1eSITe/IbHOCTH OOYYarol[uXCsi, T03TOMY CaMOCTOSITe/TbHOe
pelilieHUe 3a/iau sIB/sIeTCs peanu3aliveil JesiTe/IlLHOCTHOTO TIPUHLIMIIA 00yueHusl.

B cTpykType mporpaMMbl yueOHOro Kypca «Anrebpa» Jjsi OCHOBHOTO OOIIero
o0Opa3oBaHUsI OCHOBHOE MeCTO 3aHUMAKT CoOjlep)KaTebHO-MeToAuUecKre UHUM:
«Yucna v BeIuMC/IeHus», «Anrebpandeckrie BhIpaXKeHHs», « Y paBHeHUsI Y HepaBeHCTBa»,
«®yHkIMn». Kakzaas U3 3THX cofepykaTe/lbHO-MeTOAWYeCKUX JIMHUM pa3BUBAETCS
Ha MPOTSDKEHUHU TPEX JIeT U3ydeHUs Kypca, B3aUMOZEMCTBYS C JPYTUMH €ro JIMHUSMU.
B xo/e n3yuenust yueOHOro Kypca 00yJaromyMcst IIPUXOAUTCS JIOTHUECKH PacCy’KaaTh,
WCTI0/Tb30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBA3M C 3THM B MpOrpamMmy
yueOHOTro Kypca «Anredpa» BK/TIOUEHBbI HEKOTOPbIE OCHOBBI JIOTMKH, MPeZCTaB/IeHHbIE
BO BCeX OCHOBHBIX pa3fiesiax MaTeMaTHueCcKoro oOpa3oBaHMs U CIIOCOOCTBYHOILMEe
OB/IaZIeHWI0 OO0Yyuarol[UMHUCS OCHOB YHUBEpPCaJbHOTO MaTeMaTUueCKOro si3bIKa.
CopeprkaTebHOM M CTPYKTYPHOM 0COOEHHOCTBIO yueOHOro Kypca « Anrebpa» sIBASIeTCS
ero MHTerpUPOBAHHBIN XapakTep.

CojiepkaHue TUHUU «YHUC/Ia ¥ BBIUMCTIEHUSI» CTY>KUT OCHOBOH [/l A/TbHEMIIIETO
W3y4yeHUss MaTeMaTHK{, CIOCOOCTBYeT PAa3BUTHIO y OOyUaroluXxcs JIOTHYeCKOro
MBIIITIEHNs], (OPMHUPOBAHUIO YMEHHUS TI0/Ib30BaThbCsA aJTOPUTMaMU, a TakkKe
NIPUOOpPETEeHUIO TIPAKTUUeCKUX HAaBBIKOB, HEOOXOJUMBIX [Jisi TIOBCEJHEBHOM >KU3HM.
Pa3BuTHe TIOHATUSI O UKWC/Ie Ha YpPOBHe OCHOBHOTO o0Iero obpa3oBaHUs CBSI3aHO
C pal{OHA/ILHBIMA M HWPPAMOHATbHBIMH YKMC/IaMH, (OPMHUPOBAaHHEM ITpe/ICTaBIeHUH
O [IeHCTBUTeNIbHOM 4MuC/e. 3aBepilieHre OCBOEHUS UHMC/IOBOM JIMHUW OTHECeHO
K cpefiHeMy 00111eMy 06pa30BaHMUIO.
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Copiep>kaHue IByX ajareOpanuecKux JIMHUK — «Ajirebpanueckuie BhIpaKEHUS» U
«YpaBHeHUs] M HepaBeHCTBa» CIIOCOOCTBYeT (OPMUPOBAHUIO Yy OOyYarOIUXCs
MaTeMaTHUeCcKOro arirapara, HeoOXOAMMOTo [/ pelleHus 3aJad MaTeMaTHKHY,
CMEe)KHbIX MpPeJMETOB M TPaKTUKO-OPHEHTUPOBAHHBLIX 3azady. Ha ypoBHe OCHOBHOIO
obuiero o6pa3oBaHusi y4eOHbIA MaTepuan TPYNNUPYeTCs BOKPYT paljMOHaIbHbIX
BbID@)KeHUU. Ausirebpa [JeMOHCTpPUpPYeT 3HaueHHWe MaTeMaTHKM KakK $3blKa JIJIsi
MOCTPOEHUS MaTeMaTUueCKUX Mo/jlesieil, OMUCAHUs TIPOLIeCCOB U SIBJIEHWM peasibHOro
mupa. B 3amaunm oOyueHusi anrebpe BXOJAT Takke [ajbHelllllee pa3BUTHE
aJIFCOPUTMUUECKOTO MBIILIJIeHUs,, HeoOXOAWMOro, B UaCTHOCTH, [Jii OCBOEHHs Kypca
WH(POPMAaTHKK, W OBJIaJileHe HaBbIKaMU [IeYKTUBHBIX paccykjaeHuit. [Ipeobpa3oBaHue
CUMBO/IBHBIX (OPM  CIIOCOOCTBYeT Ppa3BUTHUIO BOOOpakeHHUsI, CIIOCOOHOCTel K
MaTeMaTh4eCKOMYy TBOPYEeCTBY.

CopepxaHue (PyHKIMOHA/JbHO-TpaMuecKol JIMHUM HalleJIeHO Ha ToJyyeHue
oOyyJaroImMMuCs 3HaHUM 0 GYHKIUAX KakK Ba)KHEHIIeM MaTeMaTHUeCKOW MOJeu
JJIsl OMIMCAHUSI M MCCJIeZloBaHUsI Pa3HOOOpa3HbIX TPOLIECCOB U sIBJIEHWH B MPUPOZE U
obiectBe. V3yueHue Marepuvasa CIIOCOOCTBYeT Pa3BUTUIO Yy OOyYarOIIUXCS YMeHUs
WCII0J/Ib30BaTh Pa3/IMuHbIe BbIpa3UTe/IbHbIe CPe/ICTBA sI3blKa MaTeMaTUKU — CJIOBECHBIE,
CUMBO/IMUecKue, rpadrueckrie, BHOCUT BK/Ia/Z B (h)OpMUPOBaHUe MpeJCTaBAeHUN O POU
MaTeMaTHKU B Pa3BUTHU LUBUIN3ALIUU U KYJIbTYPHI.

CornacHo yuebHOMY TiIaHy B 7-9 Kaccax u3ydaetcs yueOHbBINA Kypc «AsrebOpa»,
KOTOpPBbIM BK/IHOYAaeT CJIeylol[e OCHOBHbIe pasfenbl cofepXaHus: «Yucma u
BBIUMCTIEHUsI», «AJirebpanueckrie BbIDOKEHUs», «YDaBHEHWsT W HePaBeHCTBay,
«DYHKLIAN».

OO1iee uyMC/I0O YacoB, pPEKOMEHAOBAaHHBIX [l H3ydeHUsi yueOHOro Kypca
«Anrebpa», — 306 yacoB: B 7 kimacce — 102 yaca (3 uaca B Hefient0), B 8 Kiacce —
102 vaca (3 vaca B HefZient0), B 9 kiacce — 102 yaca (3 yaca B HeZie/it0).

COJEPXXAHUE OBYUEHUSA
7 KIIACC
Umcia ¥ BBIYUCICHUS

IIpobu 0OLIKHOBEHHBIE U JIeCATHYHbBIE, TIEPEXO0/, OT OJHOU (OpPMBI 3armucy Apobeit
K apyrou. IloHsiTWe palMOHA/NLHOIO 4YMC/a, 3aluCh, CPaBHEHWE, YMOPsIOYMBaHUE
palMoHaMbHbIX uyucen. ApudmeTnyeckre AeUMCTBUSI C PpalMOHA/TIbHBIMM UHUC/IaMHU.
PerieHne 3a/1au U3 peasbHOM MPAaKTUKKU Ha YacTH, Ha JIpOOM.

CremeHb C HaTypajbHBIM IIOKa3aTejieM: OIpejesieHHe, IipeoOpa3oBaHie
BLID&)KEHU Ha OCHOBe OIlpe/ie/ieHUs], 3arvchb Oonbiux uucesn. [IpoljeHThI, 3arvch
TIPOLIEHTOB B BHjle ApoOu W ApoOu B BHjle TIPOLIEHTOB. TpW OCHOBHBIE 3a/laud Ha
TIPOLIEHTHI, pelleHue 3a/a4 U3 peajbHOM NPaKTUKU.

[IpymMeHeHVe TIPU3HAKOB [IeTMMOCTU, Pa3/io’KeHWe Ha MHOXXUTEIW HaTypasbHbIX
ymCersnl.

PeanbHble 3aBUCHMOCTH, B TOM UKCJIe TIpsiMasi U 06paTHast POTOPI[MOHATbHOCTH.
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AnredpanuecKkue BbIpa)KeHHUsA

[lepemMeHHbIe, UYMCIOBOE 3HAaUe€HWE BLIPAKEHUS C TiepeMeHHOH. JlomycTuMble
3HaueHWs TlepeMeHHbIX. [Ipe/icTaB/eHWe 3aBUCHMOCTH MEX[y BeMUWHaMH B BHJE
dopmysibl. Beruncienusi mo dopmysiam. [Ipeobpa3oBaHue OyKBEeHHBIX BBbIpaXKeHUH,
TOXK/IECTBEHHO paBHbIE BBIPA)KEHMs], TIpaBuia peoOpa30BaHus CyMM U TPOM3BeIeHHH,
TIpaBW/Ia PaCKPBITUSI CKOOOK U TIPUBe/IeHHs TT0I00HBIX C/laraeMbIX.

CBOMCTBa CTeleH! C HaTypaJbHbIM TTOKa3aTesIeM.

OpHousieHbl W MHOTOWIeHbl. CrereHb MHorousneHa. Ciio)KeHHe, BbIUHMTaHUe,
yYMHOKeHre MHOTrousieHoB. PopMy bl COKpAIIEHHOTO YMHOKEHHS: KBaZpaT CyMMbI U
KBajipaT pa3HocTH. PopMysia pa3HOCTH KBajpaToB. Pa3jiokeHrWe MHOTOU/IeHOB
Ha MHOYKUTEJTH.

YpaBHeHMsA U HepaBeHCTBa

YpaBHeHMe, KOpeHb ypaBHeHMs, I[ipaBW/ia IipeoOpa3oBaHMsl ypaBHEHWUS,
PaBHOCWIBHOCTb yPaBHEHUM.

JIuHetHOe ypaBHeHWe C OJHOW TepeMeHHOM, YWCI0 KOpPHel JIMHeUMHOro
ypaBHeHHMs], pellleHWe JMHEeNHbIX ypaBHeHHH. CocCTaBieHWe ypaBHEHHWM I0 YCIOBUIO
3a/1auM. PellieHre TEKCTOBBIX 3a/jay C MOMOILBbIO YPaBHEHUM.

JIuHeliHOe ypaBHeHHWe C [ByMsI mepeMeHHbIMA W ero rpaguk. Cucrema ABYyX
JMHEeNHBbIX YpaBHEHUM C IByMsi IlepeMeHHbIMU. PellieHre CHUCTeM ypaBHeHUi criocobom
NO/|CTaHOBKU. [IpyMepsl pelieHHs: TEKCTOBBIX 3a/ja4 C TIOMOLLbIO CUCTeM ypaBHEHUH.

DyHKIUHU

KoopgvHarta Touku Ha mipsmou. UWC/IOBble TMPOMEXYTKH. PaccrosiHne mexnmy
JIBYyMSI TOUKaMH KOOPJWHATHOU MPSIMOM.

[TpsimoyrosibHast cuctemMa KoopauHat, ocu Ox u Oy. Abciucca U opiiHaTa TOUKU
Ha KOOpAMHATHOW miocKocTu. [Ipumepsl rpadukoB, 3ajjaHHbIX (opmynamu. UTeHue
rpadMKoOB peasbHbIX 3aBUCUMOCTel. [ToHsaTve dyHkimu. I'paduk PpyHkimmu. CBoiCTBa
bynkuumid. JluneiiHast @yHkius, eé rpaduk. I'paduk ¢pyHkuuu y = |x|. I'padmueckoe
pellleHre TMHeNHbIX yPaBHEHUM U CUCTEM JIMHeHHBIX YDaBHEHUM.

8 KJ/TIACC
Yuc/ia v BBIUMC/ICHUSA

KBagpaTHbIii KOpeHb U3 unciia. [ToHsATHe 00 upparroHaIbHOM YKcie. [JeciTHUHbIe
NIpUO/IKeHNsT UppalMOHa/bHBIX uuncen. CBoWMCTBa apudMeTHYeCKHWX KBaJpaTHBIX
KOpHel 1 uX MprMeHeHHe K TIpeobpa30BaHUI0 UHCIOBLIX BBIPAXKEHUN U BBIUHUCTIEHHSIM.
[evicTBUTETBHBIE UKCIIA.

CrerneHb C Lie/IbIM [TOKa3aTesieM U eé cBoricTBa. CTaHAapTHas 3aluCh YUCTIa.

AsiredpanyecKue BbIpa)KeHHUsI
KBajpaTHbIi TpEXW/eH, pa3lokKeHWe KBaJ[PAaTHOTO TPEXWIeHa Ha MHOXKHUTEJIH.
Anrebpanueckas pobb. OCHOBHOe CBONCTBO anrebpanueckoii pobu. CrioxkeHue,
BbIUWTaHWe, YMHOXeHWe, [efleHWe anrebpanueckux [pobeil. ParyoHanbHbIe
BbIp@KeHUS U UX npeobpa3oBaHUe.
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YpaBHeHus 1 HepaBeHCTBaA

KBazspaTtHOoe ypaBHeHHe, (opMysa KOpDHeM KBa/lpaTHOTO ypaBHeHHUs. TeopeMma
Buerta. Pelienne ypaBHeHU, CBOASIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreiime
IpOOHO-palOHa/IbHbIE YPaBHEHUSI.

I'pacdviueckasi WHTepripeTalysi ypaBHEHWUM C JBYyMsI TepeMeHHbIMU U CUCTEM
JIMHEWHBIX ypaBHeHWM C [ByMslI T[epeMeHHbIMU. [Ipvmepsl pelleHUs: CUCTEM
HeJIMHEeWHBIX YPaBHEHUU C IBYMSI IePEeMEeHHbIMU.

PerrieHrie TeKCTOBBIX 3a7jau anreOpanyecKuM CII0COOOM.

UucnioBble HepaBeHCTBA M WX CBOUCTBAa. HepaBeHCTBO C OZHOUW IepeMeHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHelHbIe HePaBeHCTBa C OAHOM MepeMeHHOW. CUCTeMbl
JIMHEWHBIX HEPaBEHCTB C OJHOU MMepeMeHHOM.

DyHKIUHU

[Mousitne ¢dynkiuu. O6macTh omnpefesieHUs 1 MHOXKECTBO 3HaueHUN (QYHKIUU.
Crioco6sbl 3a/jaHus (PYHKIIUA.

I'paduik byHkuyu. UteHuve cBOMCTB dhyHKIMH 110 eé rpaduky. [Tpumepsl rpadvkoB
(YHKLWN, OTPaKarolMX peabHble MPOLeCCHI.

OyHKIMY, OMUCHIBAKOIME TIPSMYyHd U 0OOpaTHYH  MPOMOPLIMOHA/bHbIE
3aBUCUMOCTH, UX rpaduku. OyHKUUK y = X°, ¥ = X, y =+/X, y=|x|. I'paduueckoe
pelleHre ypaBHeHUU U CUCTEM yPaBHEHUU.

9 KJ/IACC
Yuc/1a 1 BbIYMC/IeHMSA

PaiioHanbHBbIe UMC/Ia, Wppal[dOHANbHBIE UMC/A, KOHEUHble M OeCKOHeUHbIe
JecsITUUHbIe poOr. MHOXKeCTBO JeHCTBUTeTbHBIX UMCe, JeHCTBUTe/TbHbIe UMC/Ia Kak
OeckoHeuHble [eCITUUHbIe apoOW. B3aMMHO OJHO3HAaUHOE COOTBETCTBHE MEXIY
MHO>KeCTBOM [IeHiCTBUTE/TbHBIX UMCe/T U KOOPAWHATHOU TTPSIMOM.

CpaBHeHHe J1eHiCTBUTE/TbHBIX ymce, apudmeTrUecKre JeHCTBYS
C IeMCTBUTE/ILHBIMU UMC/IAMH.

Pa3mepbl  O0OBEKTOB  OKpy’Kalolllero Mupa, /JIATeTbHOCTh  IPOIeCCOB
B OKPY’KaroITleM MHUpe.

[TpubmKEHHOE 3HAueHHWe BeIMUYMHBI, TOUYHOCTb TpuOmDKeHus. OKpyrieHHe
unces. [IpuKyIKa v O1jeHKa pe3yabTaTOB BBIUMCIEHHH.

YpaBHeHUsA U HepaBeHCTBa

JluneliHOe ypaBHeHMWe. PellleHWe YypaBHEHWW, CBOJSIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PellleHue ypaBHEHUW, CBOZSIIUXCS K KBaJIpaTHBIM.
bukBazspaTtHOe ypaBHeHHe. IIpuMepnl pelleHHs ypaBHEHUM TpPeTbed W YeTBEPTOU
CTereHel pa3/ioKeHreM Ha MHOXKUTEJH.

PerieHrie  ApoOHO-pallMOHA/ILHBIX ~ypaBHeHWUH. PellleHre TEeKCTOBBIX 3afiau
aireOpanyecKM MeTOZIOM.

YpaBHeHWe C [ByMsl MepeMeHHbIMA U ero rpaduk. PeiieHue cucteM ABYX
JIMHEeWHBIX ypaBHEHWU C [IBYMsl TepeMeHHbIMU. PellleHue cCHUCTeM [BYX ypaBHEHWM,
OJJHO
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13 KOTOpbIX JIMHeWHOoe, a Jpyroe — BTOpoW cTerneHu. ['paduueckasi uHTepripeTaijusi
CUCTeMbI ypaBHEHUH C IByMsI llepeMeHHbIMHU.

PemieHrie ~ TEKCTOBBIX  3a/lauy  ajareOpanuecKum

criocobom. Unc/ioBble HepaBeHCTBA U UX CBOMCTRBaA.

PellleHre /MHEVHBIX HepaBeHCTB C OJIHOM mMepemMeHHOW. PelleHue cucrem
JIMHEWHBIX HEPAaBeHCTB C OA/HOU NepeMeHHOU. KBaZipaTHble HepaBeHCTBA. ['padrueckas
WMHTEeprpeTalysi HepaBeHCTB U CICTeM HepaBEeHCTB C JIBYMsI TIepeMeHHBIMH.

DyHKIUU
KBagpartuuHasi pyHKLMs, eé rpaduK U cBoiicTBa. [Tapabosa, KOOpAWHATHI BEPIINHBI
rapaboibl, 0Cb CUMMETPUHU 1apaboJibI.

o k
Tpaduku bymkiuit: y=ky, y=ke+b, y=—, y= x°, y =/x, y = |x|,

U UX CBOUMCTBA.

YuncioBbie NOC/IeA0BaTe/IbHOCTH U MPOrPeccuy

[ToHsiTve UYMCIOBOWM  TOC/IeJOBATENBHOCTUA. 3ajaHue  MO0C/ae[0BaTe/IbHOCTH
PEKyppPeHTHOU (popMyIor 1 (POPMYJION N-TO YJIeHa.

ApudmeTnueckass UM reoMeTpuueckas mnporpeccur. dDopmynabl n-ro ujeHa
apu(pMeTHYeCKOr U reOMeTpUUeCKOW MPOrpeccuii, CYMMBbI MIEPBBIX N Y/IEHOB.

M306pakeHue 4ieHOB apupMeTUUeCKOl U reOMeTpUUYeCcKOU Mporpeccuii Toukamu
Ha KOOpPJWHATHOW TIJIOCKOCTU. JIMHEWHBIM U SKCHOHeHI[MaabHbIA pocT. Co)KHbIe
MIPOLIEHTHI.

INPEAMETHBIE PE3YJIBTATHI

[TpemqMeTHBble  pe3y/lbTaTbl  OCBOEHHsI  MporpaMmbl  ydyebHOTO  Kypca
K KOHI[y 00yueHUs B 7 KJ1acce:

Yuc/sia ¥ BbIYUC/I€HUA

BBINOMHATL, cOueTast yCTHble U TMCbMeHHbIe TIPUEMBI, apudMeTUUeCKre 1eCTBUS
C paLiMOHA/IbHBIMU UMCJ/IaMU.

HaxouTh 3HaUeHHsT UYMC/IOBLIX BhIpayKeHUM, IPUMEHATh pa3HOOOpa3HbIe CII0COObI
Y MIPUEMBI BEIUMC/IEHHS] 3HaUeHUM JAPOOHBIX BLIPAYKEHUM, COAEPKall[iX 0OLIKHOBEHHBI®
U JIeCATUYHBIE IPOOH.

[TepexoguTh OT ofHOW GOpPMBI 3amMMCA 4YKWcen K Jpyrod (mpeobpa3oBbIBATH
JNeCITUUHYI0 Apo0b B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JECATUUYHYIO, B YaCTHOCTU
B OECKOHEUHYIO [IeCITHUHYIO ZIPO0b).

CpaBHuBaTb W YNOPSAAOYMBATH  paljMOHAa/IbHbIe

yrcia. OKpyrasaTh yucia.

BbINO/MHATE TPUKWKY W OLIEHKY pe3yJ/bTaTa BbIUUC/IEHWW, OLIEHKY 3HaueHWUU
YMCJIOBBIX BBIP&KEHWU. BBIMOMHATE [JeMCTBUSI CO CTeMeHsIMU C HaTypaJbHbIMU
T10Ka3aTe/IsIMU.

[IpuMeHATL TIpU3HAKU [e/IMMOCTH, Pa3/IOKEeHWEe Ha MHOXXUTE/IU HaTypa/lbHbIX
yucesl.
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PellaTh MPaKTUKO-OPHMEHTHMPOBAaHHbIE 3a/laud, CBsi3aHHble C OTHOIIIEHUEM
BeJIMUMH, TIPOTOPIIMOHA/ILHOCTBIO  BeMUMH, TIPOLIEHTaMW, UWHTEepPIIpeTHPOBaTh
pe3y/ibTaThl pellleHus 3ajlad C Y4Y€TOM OrpaHUUYeHUi, CBsI3aHHbIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0OBEKTOB.

AnredpanuecKkue BbIpa)KeHHSA

Wcnosb30BaTh anreOpanueckyr0 TepMUHOJIOTHIO M CHMBOJIUKY, TIPUMEHSITh eé
B TIpOLjecce OCBOeHUs yueOHOTO MaTepHaria.

Haxoauth 3HaueHuss OyKBEHHBIX BbID&)KEHWW TIDU 3aflAHHBIX 3HAUEHHSX
riepeMeHHBbIX.

BbImoHATE TIpeo0pa30BaHUsl 1[e/I0T0 BhIpaXKeHWsT B MHOTOUJIEH TIpUBe/leHHeM
10/I0OHBIX CIaraeMbIX, paCKpbITHEM CKOOOK.

BLINIOTHATE YMHOKEHHe OJHOU/IeHa Ha MHOTOWIeH ¥ MHOTOWIeHa Ha MHOTOUJIEH,
TIPUMeHATh (hOPMYJIbl KBaJpaTa CyMMbI M KBaZipaTa pa3HOCTH.

OcyI11ecTB/IATh pa3iokKeHrue MHOTOUWIEHOB Ha MHOKUTEIN C TIOMOII[bIO BEIHECEHUS
3a CKOOKHM OOIl[ero MHOKHUTeJIS, TPYINAPOBKH CJlaraeMbIX, MNpUMeHeHus (opmy
COKpAILIEHHOI'0 YMHO>KEeHUS.

[TpuMeHsATbL TpeoOpa30BaHUs MHOTOWIEHOB /i pelleHus pa3/UuHbIX 3a7au
13 MaTeMaTUKH, CMe)KHBIX TIPeJIMETOB, U3 PealbHOU MPaKTHKHU.

Vcnosmp30BaTh  CBOWCTBA  CTerleHeM € HaTypadbHBIMHA  TIOKa3aTessIMU
I1sT TIpeoOpa30BaHyst BHIPayKEHHM.

YpaBHeHus U HepaBeHCTBaA

PeliaTth /MHelHbIE ypaBHEHWS C OJHOM TMEpeMeHHOM, TpPUMeHsid IpaBu/a
repexozia OT UCXOAHOTO ypaBHEHMUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sIBsieTCs /v
YMCJI0O KOPHEM YpPaBHEHUs.

[TpriMeHATh rpaduueckre MeTOJbl IIPU peLIeHUH JIMHEMHbIX YpaBHEHUM U UX
CUCTEM.

[ToabupaTh mpuMepsl TIap YKCelI, SB/SIOMIMXCS pellleHreM JTMHeHHOT0 YpaBHeHust
C IBYMs IIepeMeHHbIMHU.

CTpouTh B KOOPJWHATHOM IJIOCKOCTHU TpadyK JMHEWHOTO ypaBHEHUs C [IBYMS
repeMeHHBbIMH, 10J1b3YsICh I'Pa)vKOM, IPUBOJUTH NTPUMEPHI pellleHrs] ypaBHEHUSI.

PemaTe cucTembl [BYX JIMHEWHBIX YpPaBHEHWW C [BYMSI IlepEMEHHBbIMH, B TOM
yucsie rpaUuuecky.

CocCTaBisTh M pellaTh JUHENHOe YpaBHEeHHe WM CUCTeMY JIMHEWHBIX YpaBHEHUU
10 YC/AOBHMIO 3a/laud, HWHTEPIPeTHMPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud
TIOJIyYeHHbIW pe3y/bTarT.

DyHKIUHU

N3006pakaTh Ha KOODJWHATHOW TIPSIMOM TOUKH, COOTBETCTBYIOIME 3aJaHHBIM
KOOp/IMHaTaM, Jyud, OTpPe3KW, WHTepBajibl, 3allMChiBaTh UHCIOBbIe TMPOMEXYTKH
Ha anre6panuecKoM s3bIKe.

OTmeuaTh B KOOpDAWHATHON TIJIOCKOCTM TOYKM TIO 3a/laHHBIM KOOpJWHATaM,
CTPOUTh rpauku JUHeWHbIX HYyHKIMHA. CTpouThb rpadvk MyHKIUU y = |X|.
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OnuckIBaTh C MOMOIIbIO (QDYHKLIMM W3BECTHBIE 3aBUCUMOCTH MeXAy BeTUUMHaMU:
CKOpPOCTb, BpeMsi, pacCTOsiHWe, 1jeHa, KOJMYeCTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxouTh 3HaueHue (DyHKIUM 110 3HAUEHUIO e€ apryMeHTa.

[TonumaTh rpaduyeckuii crocob TIpejcTaB/ieHUss W aHaau3a WHMOOPMALH,
W3B/IeKaTh U WHTEPIPeTHPOBaTh MHGMOPMaIMio 13 rpadrKOB peanbHBIX TPOLIECCOB U
3aBUCUMOCTEM.

ITpeaMeTHbIe pe3y/bTaThl OCBOEHUs TPOrpaMMbl yu4eOHOTO Kypca K KOHILY
oOyuenusi B 8 kacce:

Umncia ¥ BBIYUC/IEHUS

Vcrionb30BaTh HauyasbHbIe MPEJCTaBAEHUSI O MHOXECTBE [IeMCTBUTEIbHBIX UKCesT
[Jisl CpaBHeHWsl, OKPYTJIeHWsi W BBbIUMC/IeHUW, u300pakaTb AeMCTBUTe/bHbIe YMC/Ia
TOYKaMU Ha KOOPAWHATHOU MPSIMOU.

[TpumMeHsITb TMOHATHE apu(MeTUUeCcKOro KBa/IpaTHOTO KOPHS, HaxO[WThb
KBa/[paTHble KOPHM, WUCIOIB3ys TPU He0OXOJUMOCTH Ka/bKYJISTOP, BBITIOIHATh
npeoOpa3oBaHusl BhIpaXKeHUM, COZlepXKallliX KBaJpaTHble KOPHH, WCTIOBb3ysl CBOHCTBA
KODHEH.

K cmosib30BaTh 3arycy OOJIBIIMX U MajIbIX YUCe/ C TIOMOIIBbIO eCITUUHBIX Apobeit
v crereHer uncia 10.

AnredpanuecKkue BbIpa)KeHUsA

[TpyMeHATDb TTOHSTHE CTETIeHH C 1[e/TbIM TI0Ka3aTe/ieM, BITOTHSTH Ipeo0pa30oBaHuUs
BbIp@KEHHUH, CO/IepPrKall[iX CTETIeHH C 1[e/TbIM TT0Ka3aTeIeM.

BBIMOMHATE ~ TOXKAECTBEHHbIe TpeoOpa30BaHUs  PaAl[MOHANBHBIX  BbIpaKEHUH
Ha OCHOBE MpaBW/I eHCTBUI Ha/l MHOTOU/IeHAMH U anreOpanuecKUMH IPO0sSMHU.

Pack/afibiBaTh KBa/[paTHBIN TPEXUIEH Ha MHOKUTETH.

[TpuMeHATh TIpeoOpa30BaHUSI BBIPDAKEHWH /ISl PeIlleHHs] pa3/MuHbIX —3a7jau
13 MaTeMaTUKH, CMe)KHBIX TIPeJIMETOB, U3 PealbHOM MPaKTHKHU.

YpaBHeHUsA U HepaBeHCTBa

PelllaTb /MHelHble, KBaJpaTHble YypaBHEHUsI W paljMOHa/bHble YpaBHEHUS,
CBOJSILIECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMsI [lepeMeHHbIMHU.

[TpoBOAUTEL MpOCTeHIlIe UCCIe0BaHUsI YPaBHEHUNA U CUCTEM yPaBHEHUU, B TOM
yucae C MOpUMeHeHWeM rpaduuecKUx TpefCcTaBAeHUld (yCTaHaB/IUBaTb, WMeeT JiU
ypaBHeHWe WA CUCTeMa YPaBHEHUU pellleHus], eC/Id UMeeT, TO CKOJIbKO, U Ipoyuee).

[TepexoauTh OT c/i0BeCHOU (DOPMY/MPOBKH 3aJaud K eé ajnrebpanueckoi Mojenu
C TOMOIIbI0 COCTaBJIEHUs] YpaBHEHUsI WM CUCTEMbl ypaBHEHWM, UHTEPIPETHUPOBAThH
B COOTBETCTBUU C KOHTEKCTOM 3a/laud MOTyUYeHHbIU pe3y/ibTar.

[IpyMeHSITH CBOWMCTBa UMC/IOBBIX HEPAaBEHCTB [/l CDaBHEHMsl, OLIEHKW, pellaThb
JIMHeliHble HepaBeHCTBAa C OJHOW TepeMeHHOW U UX CUCTeMbl, JjaBaTh I'Pa(uuecKyro
WJUTFOCTPALIMIO MHOKECTBA peLleHr HepaBeHCTBa, CUCTEMbI HEPaBEHCTB.
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DyHKIUHU

[ToHumMaTh YW UCIO/b30BaTh (PYHKI[MOHA/IbHbIE TOHATUS W SI3bIK (TEpMHHBI,
CUMBOJIMYeckre 0003HaueHHs), OIpefessTh 3HaueHWe QYHKIMM 10 3HAueHHUIo
aprymeHTa, Orpe/ie/isiTb CBOMCTBA (PYHKIMU 110 eé rpaduky.

Crtpoutb rpadvku 3/eMeHTapHbIX (yHKLIWNW BUA:

k o o
Y=<~y = x?, y = x° y = Jx, y = |x|, onmucsiBaTh cBOiicTBa UMCI0BOIL

byHKLMH
10 eé rpaduKy.

[IpeameTHbIe pe3y/bTaThl OCBOEHUs TPOrpaMMbl y4eOHOrO Kypca K KOHIY
obyueHus B 9 Kiacce:

Yucsa ¥ BIYMC/IeHUA

CpaBHUBaTh U yIOPAL0OUYUBATH paljMOHa/IbHbIe U MppaLjMOHa/IbHbIe YUC/Ia.

BoironHATh apudmMeTnueckue AeHCTBUS C pal[MOHAIbHBIMU UMC/IaMM, COoYeTasi
YCTHBIe W MHCbMEHHble TIPUEMBI, BBINOJHATL BBIYWC/IEHUS C UPpPaALMOHATbHBIMU
YHC/IaMH.

HaxoauTh 3HaueHus cTereHeM C LieJIbIMU TOKa3aTeasiIMU M KOPHeM, BbIYMC/ISTh
3HAUY€HUSI YMC/IOBBIX BbIPa)KEHUM.

OKpyr/isiTb  JeHMCTBUTE/bHbIE UYMC/A, BBINOJHATh TIPUKUAKY  pe3y/bTaTa
BBIUMC/IEHWH, OL[€HKY UHCJIOBBIX BhIDA’KEHUM.

YpaBHeHUsA U HepaBeHCTBa

Pemiate nuHelHble U KBaJpaTHble yDaBHEHUs, YDaBHEHUs, CBOJALLIMECS K HUM,
TipocTeiiiie ApobHO-pal[ioHabHbIe yPaBHEHHSI.

Peliath cUCTeMbl JBYX JIMHEMHBIX YPAaBHEHUU C ABYMsI ITIepeMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHHM, B KOTOPBIX OJJHO YPaBHEHHE He SB/ISIeTCS TUHEUHBIM.

Peliath TeKCTOBBIE 3a/jauM aareOpanueckuM Crocob0OM C MOMOILBI0 COCTaBJ/IeHHS
YPaBHEHHUS WIX CUCTEMBI IBYX YPaBHEHUM C ABYMSI [TepeMeHHbIMMU.

[IpoBOAUTE MpOCTEHIIe UCCIeOBAaHUSI YPaBHEHUM U CUCTEM YpPaBHEHHUMW, B TOM
yuc/ie C TOpUMeHeHWeM rpaduyeckKux MpeJcTaBaeHul (ycTaHaB/IMBaThb, HUMeeT JIiU
ypaBHEHWe WA CUCTeMa YPaBHEHUU pelLleHus, eC/Id UMEeT, TO CKOJIBKO, U mpoyuee).

Periath /ivHeliHbIe HepaBeHCTBA, KBa/[paTHbIe HEPaBeHCTBa, M300paXkaTh pelleHue
HepaBeHCTB Ha YMC/I0BOM MPSIMOM, 3alUChIBATh pPelleHre C TIOMOILbI0 CUMBOJIOB.

Pemiate cucTeMbl MHEHWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAKOL[ME
KBa/[paTHOe HEPaBeHCTBO, M300paXkaTh pellleHWe CUCTeMbl HEepaBeHCTB Ha UHCIOBOU
TIPSIMOM, 3alMChIBATh pPelleHre C MOMOLbI0 CUMBOJIOB.

Vcnonb30BaTh HepaBeHCTBA NP pellleHrH pa3/InuHbIX 3a/au.

DyHKIUU
PacriosHaBaTh  (yHKUMM HW3yuyeHHbIX BHUJOB. [loka3biBaTb CXxeMaTH4YeCKu
pacriosiokeHre Ha KOOPAWHATHOM IIJIOCKOCTM TpayKoB (yHKLUN BuAa: Yy =

lex,

/ —
v=lkx+b, y= , y=a+bx+c, y=x° y=Jx, y = Ix|
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B 3dBHCHMOCTHU
X

OT 3HaUeHU KO3(P(PULMEeHTOB, OMMUCHIBATH CBOKWCTBA (PYHKLMM.
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Ctpouthb W wu300pakaTh CXeMaTHUeCKd TpadUKd KBaZpaTUUHBIX (QYHKI[HM,
ONUCHIBaTh CBOMCTBA KBaJPaTUUYHBIX (PYHKLIUU M0 UX TpaduKam.

Pacrio3HaBaTh KBa/IpaTHUHYHO0 (PYHKI[MIO 10 ¢dopmysie, TMPHUBOJUTL TPHUMEphI
KBa/IpaTUYHBIX (DYHKLIWUN U3 peasTbHOM KU3HU, (PU3UKHU, TeOMEeTPUM.

YucioBble 110C/1€{0BaTe/IbHOCTH M IIPOrPeccuu
Pacrio3HaBaTh apu(MeTHUeCKyr0 ¥ reOMeTPUUeCKYH MPOrpecCuy Mpy pasHbIX
criocobax 3aZiaHus.
BBINIO/IHATH BBIUMCIEHUS C UCMI0JIb30BaHUEM ()OPMYJI N-TO YiieHa
apu(pMeTUYEeCKON U reOMeTPUUeCKOW MPOrpeccuii, CYMMBbI MIEPBBIX N UJIEHOB.
W3006paskaTh ujieHbI 10C/IeI0BaTeTbHOCTU TOUKaMK Ha KOOPAMHATHOM T/IOCKOCTH.
PemaTe 3asauy, CBsi3aHHbIE C YKC/JIOBBIMM I10C/I€JOBAaTe€IbHOCTSIMH, B TOM UHCJIe
3a/lauM U3 pealbHOW )KU3HU (C UCTIOb30BaHUEM KasbKYJIATOPA, U(POBLIX TEXHOJIOTHM).
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TEMATHUYECKOE

INTAHNPOBAHME 7 K/IACC

C palUXOHa/IbHBIMU
yrcinaMu. CpaBHeHUe,
yIopsiZiouMBaHue
paLMOHAJIbHBIX YuCe/l.
CrerieHb

C HaTypaJIbHbIM
TI0Ka3aTesieM.
PellieHrie OCHOBHBIX
3a/1a4 Ha JIpo0u,
TIPOLIEHTHI

13 peajibHOU
TIPaKTUKHU.

[Ipu3Haku [e/IMMOCTH,
Pas/Io>KeHUst

Ha MHOJKUTEJIN
HaTypa/bHbIX UHCeI.

HaumeHoBanue pa3zgena [KosnuectBo OcHoBHOE OcCHOBHbBIe BU/IbI [IeSITEIbHOCTH 00yJarommxcst
(Tembl) Kypca 4yacoB cofiep>kaHue
Urica U BBIUMCJIeHUS. 25 [TonsiTue CucreMaTu3UpoOBaTh M 000ramaTh 3HAHUSA
PanjvoHanbHbIe ynciia PaIjMOHA/ILHOIO UMC/IA. | 00 0OBLIKHOBEHHBIX M JIeCATUYHBIX APOOSX.
Apndmerrueckre CpaBHHUBATh U yHOPAAOUHMBATH AP00OH, TpeoOpa30BLIBast
AeUCTBUS TIpY HeOOXOIUMOCTHU JeCITUUHBIE JPOOU B 0OBIKHOBEHHbIE,

0OBIKHOBEHHbIE B [IeCITUYHbIE, B YACTHOCTH B OeCKOHEUHYIO
JeCSITUYHYIO APOOb.

IIpuMeHATH pa3Hoo0pa3Hbie Croco0bl ¥ MPHEMBI
BBIYHC/IEHUS] 3HAYeHUH [POOHBIX BHIPA)KeHHH,
coJlep>Kallix 0ObLIKHOBEHHBIE U IeCITUUHbIE IPO0OU:
3aMeHSITh IIPU HeOOXOAMMOCTH JIeCITUUHYIO APO0Oh
00BIKHOBEHHOU Y OOBIKHOBEHHYIO /1eCITUUHOMN, PUBOUTD
BBIpa)KeHMe K hopMe, Harbosiee yI00HOM /17151 BEIUMC/IEHHUH,
1peoOpa3oBbLIBATh APOOHBIE BEIPAXKEHHS] HA YMHOXKEHHE U
JlefieHHre 1eCATUUHBIX po0eti K JeHCTBUSM C 11e/TbIMH
YKCIaMHU.

IIpuBOAUTH YHC/I0BbIE M OyKBEHHbIE MPUMePHI CTeTleH!
C HaTypa/IbHbIM TIOKa3aTesieM, OObsICHSISI 3HaUeHUs
OCHOBAHHUS$I CTeTIeHU U TI0Ka3aTesisi CTelleHU, HaXO[UTh
3HaueHUs cTereHel Buzia a” (a — yiroboe palioHaIbHOe
YKCJI0, N — HAaTypaJibHOE UHUCIIO).
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PeasnbHble
3aBUCUMOCTH. [Ipsimas
1 obpaTHast
TMPOMNOPLMOHAIBHOCTH

IToHMMAaTBL CMBIC/T 3aMTUCH OOMBIINX YKCE/T C TIOMOIIIBIO
JIecITUUHBIX Apobeii U cTerneHeli unciia 10, NPUMeHATH UX
B peaslbHbIX CUTYaLUsIX.

IIpuMeHATH NPU3HAKU /1eJITMMOCTH, Pa3/ioKeHUs Ha
MHOXXUTEJIM HaTypaJbHbIX UMCel.

PemarTh 3ajauM Ha YaCTH, TIPOLIEHTHI, POTIOPIIUH,

Ha HaXOKJleHHe IpoOH (TTpoLieHTa) OT BeTMUHHBI U
BeJTMUMHBI 110 e€ 1pobu (TIpolieHTy), Apobu (TporieHTa),
KOTOPBIY COCTaB/IsSIET OfiHA Be/IMUMHA OT JIPYTOM.
IIpuBoAUTH, pa30MpaTh, OLEHUBATh Pa3/IMUHbIE PEIlleHUS,
3aIMuCU pellieHui TeKCTOBBIX 3a/1au.

Pacno3HaBaTh M 00BSICHATD, ONTUPAsICh Ha OTIpe/iesieHus,
TIPSIMO TIPOTIOPLIMOHA/IbHEIE ¥ 00pPaTHO MPOTIOPI[MOHATBEHBIE
3aBUCUMOCTU MeXX/ly BeJIMUMHAMU; MPUBO/UTH MPUMepPbI
3TUX 3aBUCHMOCTEN 13 peaslbHOTO MHUPA, U3 APYTUX YueOHbIX
Tpe/IMeTOB.

PemaTh NIpakTHUKO-OpPHEHTHPOBAaHHBIE 3a/1auu Ha Jpo0oH,
TIPOLIEHTBI, TIPAMYIO U 00pPaTHYIO MPOITOPLIMOHATILHOCTH,
TIPOTIOPLIAN

Anrebpanueckue
BBbIpa>KeHHsI

27

bykBeHHbIe
BbIpa&)KeHUS.
IlepemeHHBIe.
HomycTumsble
3HaueHus
IlepeMeHHbIX.
DopmyJIbL.

OBnajers anrebpandeckoi TEPMUHOIOTHEN U CUMBOJTUKOM,
NPUMEHSITh e€ B MPOLjecce 0CBOeHUs yueOHOTo Marepuarna.
HaxouThb 3HaueHus1 OYKBEHHBIX BbIPa>KEHUM TIPU 3a/IaHHBIX
3HaueHMSIX OYKB; BBITOTHSATD BHIUMC/IEHUS 110 (hOPMYJIaM.
BbINo/iHATH TIPeo0pa30BaHus 1[eJI0T0 BhIPaXKeHHUS

B MHOT'OUJ/IEH MPUBeJIeHHEM ITOZ00HBIX C/laraeMbIX,
pacKphITHeM CKOOOK. BBIMOTHATH YMHOKeHNe OfJHOU/IeHa
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[Tpeobpa3oBaHue
OYKBEHHBIX
BbIP&)KEHUM,
PacKphITHE CKOOOK U
rpuBe/JieHre
1oZI00HBIX
c/laraembix.
CBoONCTBa CTeneHu
C HaTypa/IbHbIM
roKa3aTesieM.
MHorousieHsl.
CroxkeHue,
BbIUMTaHMeE,
YMHO>XeHHe
MHOT'OUJIEHOB.
DopMyJibl
COKpAIL[HHOT' O
YMHOXXEeHHUS.
Pasnoxenue
MHOTOUJIEHOB

Ha MHOJKUTEJIA

Ha MHOT'OY/IeH ¥ MHOTO4IeHa Ha MHOTO4/IeH, IPUMEeHATh
dbopmyJibl KBaZipaTa CyMMbI U KBaZipaTa pa3HOCTH.
Ocy1ecTB/IATH pas/iokKeHrue MHONOWIeHOB Ha MHOXKUTE/IU
MyTEM BBIHECEHHMS 3a CKOOKU 0OII[ero MHOKHUTEJIS,
rprMeHeHus1 (POpMyJibl pa3HOCTU KBaZIpaToB, (POpMy
COKpAILIEHHOI'0 YMHO>KEeHUS.

IIpumeHsTH 1peoOpa3oBaHre MHOTOU/IEHOB [I/Is pellieHuUs
pa3IMuHbIX 3a/a4 U3 MaTeMaTUuKH, CMeXXHbIX [IpeMeTOB,
13 peaslbHOW MPaKTHUKH.

3HAKOMMTBCA C UCTOPHUeH Pa3BUTHS MaTeMaTHUKU

YpaBHeHuts 1 HepaBeHCTBa

20

YpaBHeHue, npasusia
ripeobpa3oBaHus
ypaBHEHUS,
PaBHOCU/IBHOCTD
yPaBHEHU.
JIvHeliHOe ypaBHEHUe

PemaTh 1MHeliHOe ypaBHEHUE C OJJHOM TlepeMeHHOM,
NpUMeHsAs MpaBuJia rnepexo/ia OT UCXOJAHOTO YpaBHEHUS

K PaBHOCHU/ILHOMY eMy 0oJiee POCTOTo BUA.

IIpoBepsTH, ABISETCS I KOHKPETHOE YMC/I0 KOPHEM
ypaBHEHUS.

IMogdupaTh mpUMepHI TIap YKCeJI, SBSIOMIUXCS pellieHueM
JIMHEWHOT0 YPaBHEHUSI C BYMs] IePeMEHHBIMHU.
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C OZJHOM TIepEMEHHOMU,
pelleHue JTMHEeUHBIX
ypaBHeHUU. Perenue
3a/1a4 C MOMOILIbIO
yPaBHEHHH.
JIuHeltHOe ypaBHeHVe
C ABYyMsl
NepeMeHHBIMU U ero
rpaduk. Crucrema
JIBYX JINHEHWHBIX
ypaBHEHUM C IBYMSI
riepeMeHHbIMU

CTpouth B KOOPAMHATHOM TJIOCKOCTH rpadyK TUHEHHOT 0
ypaBHeHUsi C [BYMsl  MlepeMeHHbIMU;  MO0JIb3YsCh
rpaukoM, MPUBOUTH MPUMeEPbI PellieHNs YpaBHeHUSI.
HaxoauTh  pellleHHe CUCTeMbl  [IBYX  JIMHEMHBIX
YPaBHEHUU C IBYMsI TlepEMEHHbIMU.

CocTaBaATh U peliaTb YpaBHEHUE UIU CUCTEMY
yPaBHEHUU MO YCIOBUIO 3a/jlau, UHTEePIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3a/laui MO TyYeHHbIU
pe3yJibTaT

KoopauHaTbl ¥ rpaduku.
D yHKLIMU

24

KoopauHaTa Touku
Ha npsMour. YucioBsbie
TIPOMEXKYTKH.
Paccrosinue mexny
JIBYMsI TOUKaMU
KOOpP/IMHaTHOM
TPSIMOU.
[IpssMoyTOJIbHasA
cucTeMa KOOpJvHAT
Ha TJIOCKOCTH.
[TprMephbI rpauKoB,
3a/JaHHBIX
(dhopmyiamu.

M300pakaTh Ha KOOPAWHATHOM TIPSIMOM TOUKH,
COOTBETCTBYIOLLIME 3a/laHHbIM KOOD/IMHATaM, JTyUH, OTPEe3KH,
WHTepBaJIbl; 3aMUChIBAaTh UX Ha a/irebpanueckoM si3bike.
OTMeuaTh B KOOPANHATHOM MJIOCKOCTH TOUKU I10
3a/lJaHHBIM KOOpJWHaTaM; CTPOUTb IPA(PUKNA HECTOKHbBIX
3aBUCUMOCTeM, 3a/laHHbIX (JOPMY/IaMU, B TOM UMCJie

C MOMOIIIbI0 LIM(POBBIX J1abOPaTOPUH.

IIpyMeHATh, U3yuaTh NpPeuMyliecTBa,
HHTEePIPeTHPOBaTh rpaduueckuii criocob rpecTaBieHNs
Y aHa/IM3a pa3Hoo0pa3Hol KU3HeHHON UH(pOpMaI[iH.
OcBauBaTh NOHATHE (PYHKILMH, OBJ/IaJ|eBaTh
(yHKLMOHATBHOU TEPMHUHOIOTHEMN.

Pacno3HaBarh /iMHelHy0 PyHKIUIO y = kx + b,
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YreHue rpadrKoB
peasibHbIX
3aBUCHMOCTEM.
[Tonsitue GyHKLMUU.
I'padvik GhyHKLUU.
CaolicTBa QyHKLMIA.
JInnetHas QyHKLHS.
[TocTpoenue rpaduka
JTMHENHOW (PYHKLMU.

OMHCHIBATh €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAUEHUU

K03 uLeHToB k u b.

CtpouTth rpaduku muHelHON QyHKIWY, GYHKUMUA Y = | X |.
Hcnonb30oBaTh HU(pPoBBIe pecypcChl /i TIOCTPOEHUS
rpad@ukoB GyHKLUM U U3yUueHHUsl UX CBOMCTB.

[TpuBOAUTD MPHUMeEpPhI TUHEHHBIX 3aBUCUMOCTEN B peaslbHbIX
TipoLjeccax U siBeHUsIX

I'padvik dpyHKIMN
y =lx|
[ToBTOpeHUe u 00001IeHNe 6 [ToBTOpEHMe Bbi0MpaTh, IPUMEHATH OLIEHUBATH CIIOCO0BI CDaBHEHUS
OCHOBHBIX MOHATUMN yrceJi, BEIUMC/IEHUH, MpeoOpa30BaHUM BbIPayKeHUH,
Y METOJZIOB Kypca pelleHusi ypaBHEHUM.
7 xnacca, 060011eHIe OcyuiecTB/IATbL CAMOKOHTPOJIb BHITIO/THSIEMbIX JEMCTBUU U
3HaHWU CaMOTIPOBEPKY pe3yJibTaTa BbIUKC/IeHUH, TTpeobpa3oBaHui,
MOCTPOEHUHN.
PemaTh 3a/jauM 13 peajibHOW )KWU3HU, MPUMEHSTh
MaTeMaTU4yecKyue 3HAHUSA [|/1s pelleHus 3a/jau U3 Jpyrux
TipeIMeTOB.
PeiiaTh TeKCTOBBIE 3a/lauH, CPABHUBATh, BHIOMPATh
Croco0blI peleHys 3a7aun
OBIIEE KOJIMYECTBO 102
JACOB I10 ITPOI'PAMME
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8 K/IACC

KBazpaTHbIe KOpHU

u3 yrcia. [lousatue
00 uppalyoHaIbHOM
yucie. lecaTuuHbie
TIPUO/TVDKEeHUST
VppaLMOHA/IbHBIX
yuces.
[elicTBUTETbHbIE
yrcia. CpaBHeHUe
JIeICTBUTE/TbHBIX
yucer.

YpaBHeHue BH/a

X = a.

CaoiicTBa
apu(pMeTHYeCKUX

KBa/IpaTHbIX KOPHEHU.

[TpeoGpa3oBaHue
YHCIOBBIX
BbIP&)KEHUM,
CoZieprKallyx
KBa/JpaTHbIe KOPHU

HaumeHoBanue pa3zgena [KosmnuectBo OcHoBHOE OcCHOBHbBIe BU/IbI IeSITE/IbHOCTH 00yJaroIuxcst
(Tembl) Kypca 4yacoB cofiepkaHue
Uuc/ia ¥ BBIUUC/IEHHS. 15 KBazipaTHbI KOpeHb ®opMy/HpOBaThH OIpeje/IeHHue KBaIpaTHOIO KOPHs

Y3 UrC/a, apu(MeTUUeCcKoro KBaJpaTHOr0 KOPHSI.
IIpumMeHATH OnepaLvio U3BJIeUeHUsI KBaZpaTHOTO KOPHS
13 YMC/ia, MCMOJIb3Ysl TIPU He00X0JUMOCTH Ka/IbKYJ/IATOP.
OuneHuBaTh KBa/IpaTHbIe KOPHU L{e/IbIMU YHC/IaMU U
JeCSITUYHBIMU [IPOOSIMHU.

CpaBHMBaTh U yNOPSJ0YUBATH pallOHAa/bHbIE

¥ UppalyOHa/lbHble YKCJa, 3alvCaHHble C
MOMOLLBIO KBa/IpaTHBIX KOPHEM.

HcciefoBarh ypaBHeHYe X° = d, HAXO/UTh TOUHBIE U
npubI>KEHHBIe KOpHU Tipu a > 0.

NccnepoBaTh CBOMCTBA KBa/IPaTHBIX KOPHEH, POBO/S
YMCJIOBBIE SKCIIEPUMEHTHI C UCII0/Ib30BaHMEeM KajlbKyJ/IsATopa
(KomIbIOTEpA).

JloKa3bIBaTh CBOMCTBA apri(MeTHUYeCKMX KBa/IpaTHbIX
KOpHeli; MPUMeHSTb UX /il Ipeo0pa30BaHus BbIDayKEHU.
BbIno/HATH NPeodpa3oBaHus BhIpAXKEeHUH, COZIepPrKallnix
KBaZlpaTHble KOPHU. BeIpakaTh nepeMeHHbIe

13 reOMeTpUUYeCKUX U (pU3MIeCcKux GopmyJI.

BbIunc/aATh 3HaUeHMsl BbIDAXKEHUU, COZleprKalux
KBa/lpaTHble KOPHH, UCTIO/b3Ysl P HEOOXOAUMOCTH
Ka/IbKYJIITOP.
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Hcnonb30BarTh B X0/ie pelleHus 3a/jay 3/leMeHTapHble
TIpe/ICTaB/IeHUs], CBsI3aHHbIe C MPUOJIKEHHBIMU 3HAUEHUSIMU
BeJTMUVH.

3HAaKOMMTBCA C HCTOPHEN Pa3BUTUSI MaTeMaTUKU

Uuicsia ¥ BBIUMCIEHUS.
CreneHs C 1]e/IbIM

CreneHs C 11e/1bIM
roKasaTesieM.

dopmyMpoBaTh onpejesieHue CTereHu C LeIbiM
rioKasaresem.

ToKa3aTesieM CraHgapTHas 3anuch IIpeacTaB/aATh 3aMUCh OOJIBIITUX U MaJIbIX UMCeI
yucsa. B CTaHJAapTHOM BH/le. CpaBHUBATh YMC/la U BEJIMUUHBI,
Pa3mepbl 06€KTOB 3arMcaHHble C UCT0/Ib30BaHueM crereHu 10.
OKpY’KaroL[ero Mmmupa Mcnonb30BaTh 3alUCh YncCes B CTaHAAPTHOM BU/e
(0T 3/MemMeHTapHbBIX ISt BbID@)KEHUS pasMepoB 00BEKTOB,
YacTUL] J/TUTeTbHOCTY TIPOLIECCOB B OKPY>KarollleM MUpe.
[0 KOCMAUYECKUX dopmMy/TUpOBaTh, 3aIUCHIBaTh B CHMBO/INUeCKO opme
00BEKTOB), Y WTIOCTPUPOBATH NIPUMepPaMH CBOMCTBA CTENeHU
J/TUTEIBHOCTD C LieJIbIM [0Ka3aTeJsieM.
TMpOLIeCCOB IIpuMeHSTH CBOWCTBA CTETeHU [isl peo0pa30BaHuUs
B OKDY’KaIOIIIEM MHDE. | BBbIPa)KeHWM, COZleprKalllMX CTeMeHU C LieJIbIM [T0Ka3aTesieM.
CBOIICTBa CTenleHU BbINO/HATH AeCTBUSA C YMC/IaMU, 3alTMCAHHBIMU
C 1|e/IbIM TI0Ka3aTejieM | B CTaHZApPTHOM BHU/Jle (YMHOXXeHUe, [ieJieHue, BO3BeJjeHre
B CTeleHb)
Anrebpauueckrie KBazapatHbIi Pacno3HaBaTh KBaIpaTHBIM TPEXUJ/IeH, YCTaHAB/IUBATh
BbIpakeHus. KBazipaTHbIN TPEXUJIEH. BO3MOXXHOCTb €T0 Pa3JioKeHUs Ha MHOXKUTEJIN.
TPEXUIEH Pa3noxxenue PackiaabpIBaTh HAa MHOXKUTE/IM KBaJIPaTHBIU TPEXUTIEH
KBaZIpaTHOTO C HeOTPULATeTbHBIM JUCKPUMHUHAHTOM
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TpéxusieHa
Ha MHOXXUTEeIN

Anrebpanueckuie
BBbIPAYKEHMSI.
Anrebpanueckasi Jpobb

15

Anrebpanueckast
Ipo0b. [TormycTumbie
3HaUYeHUsT
TepeMeHHbIX,
BXOISIINX

B anrebpanyeckue
BBIPa)KEHMSI.
OCHOBHO€ CBOWCTBO
anrebpanyeckoi
npobu. CokpairieHue
npobeii.

CnoxxeHue,
BbIUMTaHHE,
YMHOXeHHEe U
nieyieHye
anrebpanyecKux
npobeii.
[Tpeobpa3oBaHue
BbIP&)KEHUM,
CoZieprKaliyx
anrebpanueckue
apobu

3anuceIBaTh anrebpanueckue BoipakeHus. HaxoquTb
00/1aCTh oTpe/iesieHus] palfiOHA/ILHOTO BhIPAYKEHMSI.
BbINO/IHATH YKC/IOBBIE TIO[ICTAHOBKHU U BBIUHC/IATH
3HaueHue poOU, B TOM UKCJIe C TIOMOIIbI0 KalIbKYJISITOpa.
®opMy/IMpPOBaTh OCHOBHOE CBOMCTBO a/irebpanyeckoi
JIpo0OH ¥ IPUMEHSATH ero /1/is1 peobpa3oBaHys Ipobeii.
BbINo/THATH AefCTBUS C anreOpanuecKUMH ApOOSIMH.
[TpuMeHATH TIpe0Opa30BaHMs BLIDAKEHUM [I7Is pellieHUst
3a/1au. BeipaxkaThb nepemMeHHble 13 (popMy (HU3NUYECKUX,
reoMeTpUUeCKHX, OTTMCHIBAIOIHX ObITOBbIE CUTYALUN)
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YpaBHeHVs U HepaBeHCTBa.
KBazpaTHbie ypaBHeHUSs

15

KBazpartHoe
ypaBHeHUe. HeronHoe
KBaZlpaTHOe
ypaBHeHue. dopmyna
KOpHeM KBaJIpaTHOTO
ypaBHeHus1. Teopema
Buera.

PerieHue ypaBHeHUM,
CBOJSALINXCSA

K KBa/IpaTHBIM.
[Tpocretitie ApoOHO-
paloHa/IbHbIe
yPaBHEHWUSL.

PellieHvie TeKCTOBBIX
3a/1au C TTIOMOILIBIO
KBaZ[PaTHBIX
ypPaBHEHUM

Pacnio3HaBaTh KBa/ipaTHbIe YDaBHEHUS.

3anuceIBaTh (hopMyTy KOpHel KBaZlpaTHOTO YpaBHEHUSI;
pellaTh KBaipaTHbIe YpaBHeHUsI — T0/IHbIe U HerOoJ/HbIe.
IIpoBoANTH NMpocTeiiiye HCCIe0BaHUsA KBaJpaTHbIX
yPaBHEHUH.

PeiiaTh ypaBHeHUsl, CBO/SIIMECS K KBaZIpaTHbIM,

C TOMOIIIbIO MpeoOpa3oBaHUii U 3aMeHOl epeMeHHOM.
Ha0/110/1aTh ¥ aHA/IM3MPOBATH CBSI3b MEX/y KOPHSMU U
KO3(PULMeHTaMu KBa/IpaTHOTO YPaBHEHUS.
dopmyMpoBaTh TeopeMy BueTa, a Takke 0OpaTHYIO -
TeopeMy, NPUMEHSITh 3TU TeOpeMbI il pellieHust

3ajau.

PemaTh TeKCTOBBIE 3a/jauM a/reOpanuecKruM CriocoOoM:
repexoAuThb OT CJIOBECHOW (POPMYJIMPOBKU YCIOBUS 3a[jauu
K anrebpanueckou MOZie/id TIyTéM COCTaB/IeHUsT YpaBHEHMUS;
pelliaTh COCTaB/AeHHOe ypaBHeHWe; NHTePNpeTUPOBaTh
pe3yJibTaT.

3HAaKOMHTHCA C UCTOPUEH pa3BUTUS anrebpbl

YpaBHeHUs U HEPABEHCTBA.
CucreMbl ypaBHeHUM

13

JIuHeltHOe ypaBHeHVe
C IByMsI
riepeMeHHbIMU, ero
rpaduk, npuMepbl
pellieHus1 ypaBHeHU
B LIeJTbIX YMCJIAX.
Pemenue cucrem AByx
JTMHEWHBIX YpaBHEHUH

Pacnio3HaBaTh JIMHeWHbIe YPaBHEHUS C JBYMSI
repeMeHHbIMU.

CTpouth rpadUKu JMHENHbIX YPaBHEHU, B TOM UUC/Ie
HCIO0/Ib3ysl M (POBbIe Pecypchl.

Pa3imuaThb napasviesibHble U MepeceKaroluecs npsmbie
0 UX yPaBHEHUSIM.

PemiaThb crCTeMbl [IByX TMHENHBIX YPaBHEHUM C IBYMS
repeMeHHBbIMU MO CTaHOBKOM U CJIOXKEHUEM.
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C IByMsI
riepeMeHHbIMHU.
[Tpumepsbl peliieHusI
CHUCTeM HeJIMHeMHBIX
ypaBHEHUM C IBYMSI
repeMeHHbIMU.
I'pacduueckas
VIHTepIipeTaLys
ypaBHEHUS C IBYMsI
riepeMeHHbIMU U
CUCTEM JINHEUHBIX
yPaBHEHUU C IBYMSI
riepeMeHHbIMHU.
PeriieHre TeKCTOBBIX
3a/lau C TIOMOIIIbIO
CUCTEM YpaBHEHUU

Pemiatb TPOCTEMIIIHE CHUCTEMbI, B KOTOPBIX

O/THO U3 YpaBHEHHI He ABJISETCS TMHEHHbBIM.
IIpuBoAUTH rpad)MuUecKyi0 HHTEPIIPETAIHIO PEIeHMUs
ypaBHEHWss C [JBYMsl T€epeMEHHbIMA U  CUCTEM
ypaBHEHHH C IByMsI IePeMEHHBIMHU.

PemaTh TEKCTOBBIE 3aiauM a/irebpanuecKuM Criocobom

YpaBHeHUs 1 HepaBeHCTBaA.
HepaseHnctsa

12

HucoBble
HepaBeHCTBa U UX
CBOICTBa.
HepaBeHCTBO € o/iHOM
riepeMeHHOM.
JIvHelHbIe
HepaBeHCTBA C OJTHOU
riepeMeHHOU U UX
pewtenre. CUCTeMBbI
JTMHEWHBIX HEPaBEHCTB

dopmy/UpOBaTh CBOMCTBA UMC/I0BbIX HEPABEHCTB,
WITFOCTPHUPOBATh UX Ha KOOPAWHATHOM TPSIMOM, A0Ka3bIBaTh
anrebpanyecky.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/le PelleHrs 3a4au.
PemiaThb MHelHbIE HEPABEHCTBA C OHOM TIepEMEHHOU,
1300paXkaTh pellieHre HepaBeHCTBa Ha UKC/IOBOM TTPSIMOIA.
PemiaThb CUCTeMbl TMHEMHBIX HEPABEHCTB,

1300paXkaTh pellieHre CUCTeMbl HepaBeHCTB Ha

YKCJIOBOU MPSIMOU
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C OJJHOM MepeMeHHOU
Y UX pellieHue.
M300paxkeHne
peleHust TMHEUHOT o
HepaBeHCTBA U UX
CUCTeM Ha YUCJIOBOM
MIpSIMOU

O yHKLNHN.
OCHOBHBIE TTOHATUSA

[Tonsitue GyHKLMUU.
OO6nacThb ornpeie/ieHuUs
Y MHO>XeCTBO
3HaueHWH (PYHKLIUH.
Cnoco0nI 3a1aHUsT
YHKLIMIN.

['padpuk GyHKIUMU.
CaoiicTBa (PyHKLIUU,
1X 0TOOpakeHue

Ha rpaduke

Ncnonb3oBarh QyHKI[MOHATbHYIO TEPMHUHOJIOTHIO U
CUMBOJIUKY.

BoeruucisaTh 3HaueHus QYHKIWH, 3a/IaHHBIX (PopMyiaMu
(rpy He06XOAUMOCTH HCII0/Ib30BaTh KaJbKYJ/ISTOP);
COCTABJIATH TAO/IUIbI 3HAUEHUH YHKIIUU.

CTpouTh No TOYKaM rpaguku QyHKIUH.

OnucsiBaTh CBOMCTBA QYyHKLIMY Ha OCHOBE eé
rpaduueckoro npe/iCTaBaeHusl.

Ncnonb3oBaTh PyHKI[MOHATBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

HccnegoBarh nprvMepbl rpadyKoB, OTPAXKAIOIINX peasbHble
Tipoiiecchbl U siBjieHus. IIpUBOAUTH IpUMePHI NIPOI[eCCOB U
SIBJIEHUU C 3a[JaHHbIMUA CBOMCTBAMH.

Hcnonb30BaTh KOMNbHTEPHBbIE MPOrPaMMBbI

J1s1 TOCTpOeHUs1 rpaMKoB (PYHKLMK Y M3yUYeHUs] UX CBOMCTB

OYHKIUU.
UucioBble QyHKLWAA

UTeHue U OCTpOeHue
rpauKoB (QYHKLIUM.
[TpumepsI rpauKoB

HaxoauTtb ¢ noMoubo rpaduka QyHKLWA 3HaYeHUe OJHOU
Y3 pacCMaTpUBaeMbIX BEJIMUMH T10 3HAYEHUIO JPYTOU.
B Hec/10)KHBIX C/lydasiX BbIpaXkaTb (popMyJIoH 3aBHCUMOCTh
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(pyHKLMH,

OTpa’KaroLIUX
peasibHbIe TIPOLIeCCHI.
DOyHKLUY,
OMUChIBAIOLI1e
NIPSIMYIO U
obpartHyto
TIPOMOPLIMOHA/IbHBIE
3aBUCHMOCTH, UX
rpavKu.

I'padvik dpyHKIM
y = X\

DyHKLIUU
y =x,y=x,
Yy =Xy =[x

rpaduueckoe peleHue

YPaBHEHUU U CUCTEM
ypaBHEHUM

MeX/ly BeJIMUMHaMMU.
OnuceIBaTh XapakTep U3MeHEeHUs1 OJHOU BeJIMUUHbI

B 3aBUCUMOCTH OT U3MEeHEeHUsI IPYTOu.

Pacno3HaBaTth BU/Ibl U3yuyaembix QyHKLM. [IoKa3bIBaTh
CcXeMaTH4YeCKH T10J/I0’)KeHHe Ha KOOPIMHATHOMW TIJIOCKOCTH
rpadukoB QYHKIMI BUia: y = X,y = X, ¥y =+/X, y = | x|.
Hcnonb3oBarh (PyHKIHOHA/IBHO-TPaduecKue
npe/jCcTaB/IeHHs /JIs1 PeLeHUs] U UCC/Ie/loBaHUsl ypaBHEHUM U
CUCTEM YpaBHEHUU.

IIpumensTs nudpoBbie pecypchbl /i TOCTPOEHUS
rpauKoB (QyHKLUU

[ToBTOpEHUe u 0000IIeHe

IloBTOpEHuE
OCHOBHBIX MOHATHW U

MeTO/|0B KypCOB 7 u 8

KJ1accoB, 000011eH1e
3HaHUU

Bb10MpaTh, IPUMEHATH, OLIEHUBATh CIIOCO0BI CDaBHEHUS
yricesI, BEIUMC/IEHUH, TTpeoObpa30BaHUil BbIPDA)KeHUH, pelleHUs]
yPaBHEHUH.

OcymiecTB/IATHL CAMOKOHTPOJIb BBITIO/THSIEMBIX JeHCTBUN U
CaMOTIPOBEPKY pe3y/bTaTa BEIUMCIEHHUH, ITpeobpa30BaHUM,
TOCTPOEHUH.

Pemiarth 3aauM U3 peajbHOU )XM3HU, IPUMEHSATH
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MaTeMaTHUeCKre 3HaHWS IS PellieHus 3aJjau U3 JAPYTuxX
TIpeJMeTOB.

Pemiath TEKCTOBBIE 3a/Ja4H, CDABHUBATh, BLIOMPATH
CIoco0bl peleHys 3a7aun

OBLIEE KOJIMYECTBO
JACOB I1IO ITPOI'PAMME

102
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9 K/TACC

HaumeHoBanue pa3gena  |KommuecTBo OcHoBHOe OcCHOBHbBIe BU/IbI IeSITEIbHOCTH 00yJaroImxcst
(TemnI) Kypca yacoB coziep)kaHue
Uuc/a ¥ BBIUUCTIEHHS. 9 PanoHasnibHble uncia, | Pa3BuBaTh mpeAcTaB/IeHUs O UYMC/Iax: OT MHOKeCTBa
[lelicTBUTEeIbHBIE YUC/IA HMppaLyOHaJIbHbIE HaTypa/bHBIX UKCeJT 0 MHOXKEeCTBA J|eCTBUTE/IbHBIX UKCe.
4yKrCJ/ia, KOHeYHbIe U O3HAaKOMMTBCA C BO3MOXXHOCTBIO TIPe/ICTaB/IeHUS
OeckoHeuHbIe JeCTBUTEIBFHOIO UMC/Ia KaK 0eCKOHEUHOM JeCATUUHOM
JleCATUYHBIE TPOOH. Ipo0H, IPUMEHSTH JIeCITUUHbIE IPUOTVDKeHHUS
MHOXeCTBO paLOHa/IbHBIX U UPPALMOHA/IbHBIX YUCe.
JIeCTBUTEJIbHBIX M300pakaTh /1eliCTBHUTE/IbHbIE UHC/Ia TOUKaMH
yucern; KOOP/IMHAaTHOM NPSIMOMU.
JleCTBUTEJIbHbIE 3anucbiBaTh, CPABHUBATh U YNIOPAA0UUBATD
UHrcila KakK JleiCTBUTe/TbHbIe UHCJIa.
beckoHeuHbIe BbIno/IHATH, coueTas YCTHbIE U TMCbMeHHbIe [IPUEMBI,
AecCsITHYHBIe Ipobu. apu¢gMeTHUecKue AeliCTBUA C PALjMOHA/IbHBIMU YMC/IaMU;
B3anmMHo HaX0UThb 3HaUeHUs CTelleHel C 1ie/IbIMU MoKa3aTe/siMU U
OAHO3HAYHOE KODHEW; BBIUUC/IATD 3HAUEHUS YNC/IOBBIX BbIDAKEHUM.
COOTBETCTBHE MEXAY ITosiyunTh NpejcTaB/IeHue O 3HAYMMOCTH
MHUfDKECTBOM JeCTBUTEbHBIX UKCe/ B MPAKTUUYECKOU /lesITeTbHOCTH
AEeUCTBUTEJIbHBIX YesI0BeKa.
qncesr i MHOJKeCTBOM AHa/IM3UPOBATh M /Jje/IaTh BBIBO/JbI O TOUHOCTHU
TOYeK KOOP/JMHATHOU TIpUOIVPKeHUS AeUCTBUTeTbHOT'O UKMC/Ia TIPU PellieHruHr
HpHMOﬁ. 3ajau.
Cpasrenue OKpyr/aTh [eliCTBUTE/IbHbIE UUC/IA, BHITIO/IHATD
AEHCTBUTE/IbHBIX UNCETl, | ppHKMAKY pe3yJIbTaTa BIUMC/IEHNH, OLleHKY 3HaueHHit
apumeTruecKre
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JIeCTBUS

C JeMCTBUTE/IbHBIMU
YMCIaMHU.
[TpubmkéHHOE
3HaueHue BeJIMUYMHBI,
TOYHOCTb
TIPUOIVKEHMS.
Okpyr/ieHue yucer.
[IpykyKa ¥ OLjeHKa
pe3y/bTaToB
BbIUMCJ/IEHUU

UHMCJ/IOBBIX Bpra)KEHI/II\/’I.
3HAKOMHTBCA C HCTOpHEﬁ PA3BUTHUSA MdTEMATHUKHU

YpaBHeHus 1 HepaBeHCTBa.
YpaBHeHus ¢ 0OHOM
riepeMeHHOMN

14

JIvuHeliHOe ypaBHEHHE.
PellieHve ypaBHEHUH,
CBOJSLINXCS

K JINHEUHBIM.
KBazpatHoe
ypaBHeHue. PenieHue
ypaBHEHUM,
CBOJSILIIUXCS

K KBa/IpaTHBIM.
buksazparHeie
yPaBHEHUSI.

[IpuMepsI pelieHust
ypaBHEHUU TpeTben

Y UeTBEPTOM CTeleHeu

OcBauBarhb, 3aNI0MUHATH U MPUMEHATH rpaduueckue
MeTO/bI [1PU PEeIIeHUH YpaBHEHUH, HEPABEHCTB U UX
CHUCTEM.

Pacno3HaBarh 1ie/ibie U JIpOOHbIe ypaBHEHHSI.

PeiiaTh JIMHelHHbIe ¥ KBa/IpaTHbIE YyPaBHEHHS,
ypaBHEHUsI, CBOAIINECS K HUM, TIPOCTeHIIIe APOOHO-
palMOHA/IbHbIE YPAaBHEHMUS.

TIpea/iaraTb BO3MOYKHBIE CITOCOOBI PeIleHHsT TEKCTOBBIX
3a/ilau, 00CY)KaTh MX U PelaTh TEKCTOBbIE 3a/IaUu
pa3HBIMHU CTIOCOOAMMU.

3HAKOMHTBCA C HCTOPHEH Pa3BUTHUS MaTeMaTUKU
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pa3yioKeHneM

Ha MHOYKUTeJIH.
Pertienre ApoOHO-
palOHATBbHBIX
yPaBHEHHHU.

PerieHne TeKCTOBBIX
3a7jau anrebpanyeckKum
METOZIOM

YpaBHeHUd U HepaBeHCTBA.
CucreMbl ypaBHeHUN

14

YpaBHeHue C AByMs
riepeMeHHbIMU U ero
rpaduK.

Cucrema aByXx
JTMHeWHbIX YpaBHEHUM
C AByMSI
[IepeMeHHbIMU U eé
pelieHue. PelieHue
CUCTEM [IBYX
yPaBHEHUM, OJHO

13 KOTOPBIX JIMHENHOE,
a pyroe — BTOPOM
CTeIleHH!.
I'padmueckas
HMHTeprpeTarus
CUCTEMbI YPaBHEHUH
C AByMsI
repeMeHHbIMU.
PeliieHvie TeKCTOBBIX

OcBauMBaTh U MPUMEHSATH TTPUEMBI PEIIeHHUsT CUCTEMBI
IBYX JTMHEWHBIX YpaBHEHUH C [ByMS TlepeMeHHBbIMU 1
CUCTEMbI /IBYX YPaBHEHHM, B KOTOPBIX OJHO YpaBHeHUe He
ABJISIETCS JINHEHHBIM.

Hcnonb3oBath PyHKIMOHA/TLHO-TpaduuecKme
TIpe/[CTaB/IeHUs [JI/Isl pellleHUsA ¥ MCCIeA0BAHUsA YDaBHEHUH
1 CHCTEM.

AHa/TU3MPOBaTh TEKCTHI 33/]a4, pemaTh UX
anrebpanueCcKrM CrIoCOO0M: Mmepexo uTh OT CJIOBeCHOM
(bOpMYTMPOBKH YC/IOBUS 3a/lauM K anredpanueckor Moienu
MyTEM COCTaBJIEHHSI CUCTEMbI YPaBHEHUH; pelaTh
COCTaBJ/IEHHYIO CUCTEMY YPaBHEHUH; HHTEPNPEeTHPOBATH
pe3yJibTar.

3HAaKOMHUTBHCHA C HICTOPUEH Pa3BUTHS MaTeMATHUKU
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3a/1a4 a/reOpanyecKum
criocobom

YpaBHeHUs U HepaBeHCTBa. 16 Uucnosele Yurars, 3a1MCbIBaTh, IOHUMATh, HHTEPNIPeTHPOBATh
HepaBeHcTBa HepaBeHCTBa U UX HepaBeHCTBA; UCII0JIb30BaTh CUMBOJ/IMKY Y TEPMUHOJIOTHIO.
CBOWCTBA. BbInoHATH Npeo0pa30BaHus HePaBeHCTB, UCII0/Ib30BaTh
JIuneiiHble AJ1s1 ipeoOpa30BaHus CBOMCTBA YMC/IOBBIX HEDABEHCTB.
HepaBeHCTBa Pacno3HaBaTh JIMHeVHbIE U KBa/|paTHble HepaBeHCTBA.
C OJJHOU IepeMeHHON PeraTsb JlMHelHble HepaBeHCTBa, CUCTEMbI IMHEMHBIX
U UX pellleHue. HepaBeHCTB, CUCTeMbl HepaBeHCTB, BK/IFOUAKOIIIUX
CurcreMbl TMHEUHBIX KBaJipaTHOe HepaBeHCTBO, U PellaTh UX; 00CyKAaTh
HEpaBeHCTB C OJJHOU TI0/Iy4YeHHbIe pelleHus.
repeMeHHOU U UX N3o006paxars pellieHre HePaBeHCTBA U CUCTeMbl HEPABEHCTB
pelLieHue. Ha YMC/I0BOU MPSIMOM, 3aUCBIBATh PelleHre C TTIOMOLLbIO
KBagpaTtHble CHMBOJIOB.
HepaBeHCTBa U UX PemiaTh KBa/jpaTHble HepaBeHCTBA, UCIIO/Ib3Ys
pelieHue. rpauueckue npe/CcTaBIeHuUsI.
I'padmueckas OcBauBaTh ¥ NIPUMEHATH HepaBeHCTBa 1Py pelleHur
VHTepIipeTarys pa3/IMYHBIX 3a/a4, B TOM YUC/Ie TIPaKTHUKO-
HepaBeHCTB U CUCTEM OPUEeHTUPOBAHHBIX
HepaBeHCTB C JBYyMs
repeMeHHbIMU
OyHKIIMU 16 KsagpaTnuHas Pacno3HaBaThb BU/Ibl M3y4YaeMbIX (QYHKLIWN;

(byHK1Ys, eé rpaduK 1
cBoiicTBa. [Tapabora,
KOOP/IMHATHI BEPIITHHBI
rapabo/bl, OCh

WUTIOCTPUPOBATH CXeMaTHUYeCKH, 00BSICHATH
pacroJ/io’KeHre Ha KOOPAWHATHOM TIJIOCKOCTH FPauKOB

k
Gyskimii BUga: y = kx,y = kx + b,y = _,y = X,
X
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CUMMETPHH MapadoJIbl.

I'padpuku pyHKIIMIA:
y = kx,
y = kx + b,
k
y = —
X
y = X,
y = X,
y =V%
|y = |x

y =x,y =VJx, y = | X| B 3aBUCUMOCTH OT 3HaYeHUI
KO3((PULIMEHTOB; OMKCHIBATh UX CBOUCTBA.
Pacno3HaBaTh KBa/IpaTUUHYIO (QPYHKLIMIO 110 (hopmyie.
IIpuBoAMTH IpUMePbI KBa/[PaTUUHBIX 3aBUCUMOCTEN
13 peasibHOW JKW3HH, (PU3HKH, T€OMETPUM.

BoIABAATH 1 0000111aTh 0CO0EHHOCTH rpaduKa
KBaJ[paTUUHOM QyHKIMK y = ax* + bx + c.

CtpouTh M H300pa)kaTh cXxeMaTHYeCKHU rpaduKku
KBa/IpaTUUHBIX (YHKLMM, 33/laHHbIX (POpMy1aMy BUJa
y =ax,y =ax’ + qy = a(x + p),y = ax* + bx + c.
AHa/M3UPOBaTh U NPUMEHSATb CBOMCTBA U3yUeHHBIX
(GYHKIMIA 7151 UX TIOCTPOEHUS], B TOM UUCJ/Ie C TOMOLIbIO

L[M()POBBIX PECYpPCOB

Yuc/ioBbie
110C/1eI0BaTe/IbHOCTH

15

[ToHsATHE UKC/IOBOM
1oc/ie/ioBaTeTbHOCTH.
3aziaHue
T1oc/ie/IoBaTe/TbHOCTH
PEeKypPEeHTHOM
(dhopmyon U

(dhopMmysol n-ro useHa.

ApudmeTtrueckas 1
reoMeTpuuecKas
TIPOrpeccuu.
®opmyiibl n-ro 4ieHa
apudmMeTUUeCKOr U
reoMeTpuUYecKou

OcBanBaTh ¥ IPUMEHATH WH/IEKCHbIe 0003HaUeHH S,
CTPOMTH peueBble BbICKAa3bIBaHUA C UCI0/b30BaHUEM
TePMUHOJIOTUU, CBSI3aHHOM C TIOHATUEM
roc/ieZioBaTeTbHOCTH.

AHanu3upoBaTh GOpMyIy N-ro uaeHa
TI0C/Ie/JOBaTeTbHOCTU UM PEKYPPEHTHYI0 (hopMyTy

Y BBIYMC/IATh YieHbI 0C/e[j0BaTe/IbHOCTEeH, 3aJaHHbIX
3TUMH (POpMyIaMH.

Y craHaBMBaTh 3aKOHOMEPHOCTH B TTOCTPOEHUU
10CJie/J0BaTe/TIbHOCTU, €C/TU BhIMMCAHbI IepBbie HECKOIBKO
€€ 4JIeHOB.

Pacno3HaBaTh aprudMeTUUeCKyr0 U reOMeTpUUeCcKyIo
TIPOTPeCCHU MPH Pa3HbIX CIIoco0ax 3a/jaHusl.
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MPOrpeccruui, CyMMbI
TepBbIX N UIEHOB.
V300pakeHue usieHOB
apudmMeTHUeCKoi 1
reoMeTprUYeCcKou
MPOrpeccruii TOUKaMu
Ha KOOpJIMHAaTHOM
TJIOCKOCTH.
JIvHelHbIN U
5KCITOHEeHIIUa/TbHbIN
POCT.

C10’KHBIe TIPOLIeHThI

PeruaThb 3aiauy C UCI0/Ib30BaHKeM (hOpMYJI N-Tro ujieHa
apubMeTUUeCKOH 1 reoOMeTpUUeCcKoi MporpecCcuii, CyMMBI
TepBBIX N UI€HOB.

M300paxkaTh uieHbl TI0C/IeI0BaTeTbHOCTH TOUKaMHU

Ha KOOPAWHATHOM TIJIOCKOCTH.

PaccmarpuBaTh npuMepbl  NpPOLECCOB H
SIBJICHUM U3 pea/ibHOW JKW3HU, W/UIHOCTPUPYHOLMe
V3MeHeHWe B apu(MeTHyecKoW TMpPOrpeccuu, B
reoMeTprUYecKou

nporpeccuu; n300pakaTb COOTBETCTBYHOILIE 3aBUCUMOCTH
rpauyecky.

PeinaTh 3a/jauM, CBsi3aHHbIE C YUC/IOBBIMU
10C/ieJOBaTeIbHOCTSMU, B TOM UMCJIE 33/lau U3 peasbHOU
YKU3HU C UCTOb30BaHWEM LIU(PPOBLIX TEXHOJIOTUM
(371eKTPOHHBIX Tab/uIl, rpaduueckoro KaabKyasaTopa U T.11.).
PeruaThb 3a1auy Ha CJI0)KHBIE MPOLIEHThI, B TOM UKC/Ie
3a/lauv U3 peasbHOU NPAKTHKU (C UCTI0/Ib30BAHUEM
KaJIbKYJIITOPA).

3HAKOMMTBCA C UCTOPHEH Pa3BUTUSI MaTeMaTHUKU

[ToBTOpEHUe, 06001TIEHME,
crCTeMaTH3aLus 3HaHUU

18

Yuciaa u
BbIUMC/IeHUS
(3armmch, CpaBHEHUE,
JIeVCTBUS C
JIeCTBUTEIbHBIMU
YyrC/laMM, YMCI0Bast
rpsiMasi; TIpOLIeHThI,
OTHOLLIeHMS,
TIPOIOPIIUH;

OnepupoBaTh NOHATHAMH: MHOKECTBO, TIOZIMHOKECTBO,
orepariyy HaJj MHO)KECTBaMH; HCIIO/Ib30BaTh rpaduueckoe
Tipe/iCTaB/IeHe MHOXKECTB /IJIsl OTTUCAHUS PeaTbHbIX
TIPOLIECCOB U SIBJIEHUH, TIPY PellleHnH 3a/iay U3 APYTHUX
yueOHbIX TIpeIMeTOB.

AKTya/M3upoBaTh TEPMHHOJIOTUI0 U OCHOBHbIE
AeiCTBUS, CBSI3aHHBIE C YMC/IAMU: HaTypasbHOe UnCIo,
MPOCTOEe U COCTaBHOE YMCJIa, 1eMMOCTb HaTypaIbHbIX
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OKpYTJIEHHE,
nipub/IKeHue,

OLIEHKA; pelleHre
TEKCTOBBIX 3a7iau

yKceJsl, IPU3HAKU [1eJTMMOCTH, LieJI0e UKC/I0, MOAYJ/Ib UUCIA,
0OBIKHOBEHHasI U ieCATUYHasi IpoOH, CTaHZAPTHBIA BU[
yKcsia, apupMeTUyecKrii KBaJipaTHbIN KOPEeHb.
BbINo/IHATH IefCTBYS, CDAaBHUBATh U YNOPA/J0UMBATh

aprdMeTHUeCKUM YCsia, TPe/iCTaB/IsATh YKMC/Ia Ha KOOPAWHATHOM MPSIMOM,
crocobom) OKPYTJISITh UKC/1a; BBINOJIHATH PUKHUKY H OI[€HKY
pe3y/ibTaTa BbIUKC/I€HUM.
PemiaTh TeKCTOBBIE 3ajauH apH(METHUECKUM CITOCOO0M.
PemiaTh nNpakTU4YeCKHe 3aiauM, COZIeprKall[iie TIPOIeHTHI,
ZIOJTA, YaCTH, BHIP@XKAOII[HEe 3aBUCUMOCTH: CKOPOCTh —
BpeMsI — PACCTOSTHHE, 1IeHa — KOJIMYeCTBO — CTOMMOCTD,
00bEM paboThl — BpeMsi — TIPOM3BOAUTE/ILHOCTE TPY/A.
Pa30upaThb peasibHbIe )XM3HEHHbIE CUTYaLUH,
(¢hopMyTHpOBaTH UX Ha SI3bIKe MaTEMaTHUKH,
HAXOAMUTb PellleHre, MPUMeHSsT MaTeMaTUUeCKUH arlrapar,
HHTEepNPeTHPOBATh Pe3y/bTaT
AnredpanyeckKue OnepupoBaTh MOHATUSMM: CTETIEHD C I1eJTbIM
BBIPp)KEHHSA ToKa3arejeM, apuMeTHUeCKHI KBaJIpaTHbIM KOPEHb,
(mpeobpa3oBaHue MHOTou/IeH, anrebpanyeckas ApobOb, TOXKAECTBO.
anrebpanueckux BbINO/THATH OCHOBHBIE AHCTBHA: BBITTOHATD PACUETHI
BbIpa)KeHHH, o (opmyam, rpeoOpa30BLIBATH IieJibie, APOOHO-
JIOTTy CTUMBIe palvoHa/IbHbIE BBIPAYKEHHS U BhIPaXKeHUsI C KOPHSIMH,
3HAUEHUS) peaTM30BbIBaTh pa3/ioyKeHHe MHOTOUIeHa Ha MHOKUTETH,

B TOM UMCJIe C UCTOIb30BaHUEM (POPMYJ/T pa3HOCTU
KBa/IpaTOB U KBa/[paTa CyMMbl U Pa3HOCTH; HAXO/IUTh

67




JIOTTyCTUMBbIe 3HaUeHHsI [TepeMeHHBIX /IS IPOOHO-
paLMOHAaIbHBIX BbIPa’KEHUM, KOPHEM.

MopenupoBaTth C NOMOLIbIO (POPMYJI peasibHbIe TIPOLECChI
U SIBJIEHUST

DyHKIUA
(mocTpoeHue,
CBOMCTBA U3yUYeHHbIX
pyHKLmH;
rpacuyeckoe pelieHve
YPaBHEHUU U UX
CUCTEM)

OnepupoBaTh NOHATUAMM: QYHKLYS, TPAPUK (PYHKLINY,
HY/IA (DYHKIUM, IPOMEXYTKH 3HAKOTIOCTOSTHCTRA,
IIPOMEKYTKW BO3pacTaHusl, yObIBaHUs], Haubobliiiee U
HauMeHbIllee 3HaUeHUsT (PYHKLIWH.

AHa/IM3UpPOBaTh, CPAaBHUBATh, 00CY)K/JaTh CBOWCTBA
GyHKLMNA, CTPOUTH UX TpaduKu.

OnepupoBaTh NOHATHAMM: TIPsiMasi TIPOTIOPLMOHA/ILHOCTb,
oOpaTHasi TIpOTopLHUOHATLHOCTD, JTMHeHast QyHKIMS,
KBa/I[paThuHasi hyHKIHS, mapabosa, rurnepboa.
Hcnonb3oBaTh rpadyKH /1/is OTipe/ie/ieHus] CBOMCTB,
TIPOLIECCOB Y 3aBUCHUMOCTEM, /ISl pellieHus 3a/iau U3 IpYTux
yueOHbBIX TIpe/IMeTOB 1 peabHOU )KU3HU; MOAE/TMPOBaTh

C TIOMOIIIbI0 IPA(UKOB peasibHbIe TIPOLIeCChI U SIBJIEHUS.
BoipakaThb ¢opMyJ/iaMH 3aBUCUMOCTH MeXy BeJTMUMHaMU

OBLIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME

102
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PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSA» B 7-9 KITIACCAX

INIOACHUTE/IbHASA 3AIIMCKA

['eoMeTpusi Kak OJVH U3 OCHOBHBIX Pa3Zie/ioB LIKOJbHOW MaTeMaTUKH, UMeIOLUH
CBOeil 1iesibl0 0becrieunTh WM3ydyeHWe CBOWCTB U pa3MepoB (Uryp, UX OTHOLIEHUH U
B3avMHOe pacCIIojIo)KeHWe, OIUPAaeTCs Ha JIOTMYeCKyro, [0Ka3aTe/IbHYH JIMHUIO.
LleHHOCTb W3yueHUs] TeOMeTpUM Ha YPOBHe OCHOBHOro obilero o6pa3oBaHus
3aK/Il0YaeTcsi B TOM, 4YTO OOydYaroluiics YyuuTCs TIPOBOJAWThL [lOKa3aTe/bHble
paccykziieHusi, CTPOUThb JIOTUUYeCKHe YyMO3aK/IKUeHUs, [O0Ka3blBaTb WCTHUHHbIE
YTBepXKAeHUss W CTPOMTb KOHTPIIpUMEpbl K JIOXKHBIM, I[POBOJUTHL pacCyXAeHUs
«OT TIPOTUBHOTO», OT/IMYaThb CBOWCTBA OT IIPU3HAKOB, (OpPMYIMpPOBAaTh OOpaTHBIE
YTBeP)KEeHUS.

BTopol LIeHHOCTBIO M3y4YeHUs] TeOMeTPUM SBJISIeTCS WCIIONb30BaHHWe eé€ Kak
VHCTpYMEeHTa [pU pelleHud KakK MareMaTU4yeCKUX, TaK U [pakKTUYeCKUX 3ajad,
BCTPEYAIOLUXCS B peasbHOM >KuU3HU. OOyJaroluiics 0/DKeH HayuUThbCs OTpefleTuTh
reoOMeTpUYeCcKyro (PUrypy, ONvcarb CI0BaMM JaHHbIM YepTéX WIA PUCYHOK, HaWTH
TUIOIIAZIb 3€MeJIbHOTO YYacTKa, PacCUMTaTh HEOOXOAWMYH [JTMHY OMNTOBOJIOKOHHOTO
Kabensi umu TpeOyeMble pa3Mepbl Tapa)ka Ajisi aBTOMOOW/s. DTOMY COOTBETCTBYET
BTOpasi, BBIUUC/IUTE/IbHAsA JIMHUS B H3yueHUM reomeTpuu. IIpu pemeHuu 3ajau
MPAKTUUeCKOT0 XapakTepa OOyYarolIUiCs YUYUTCS CTPOUTh MaTeMaThuyeckue MOJeu
peasIbHbIX JKM3HEHHbIX CUTyaldl, IIPOBOJUTEL BBIUMC/IEHUS U OLIeHWBaTh a/|leKBaTHOCTh
TIO/Iy4YeHHOr 0 pe3yJbTaTa.

KpaiiHe Ba)KHO TIOAUEDKUBATbL CBSI3W TeOMETPUU C JPYTMMU  yueOHBIMU
rpefiMeTamMH, MOTHMBUPOBAaTh HCIIO/Ib30BaTh OMpe/ie/iIeHUs TeOMeTPUUYeCKUX (Uryp M
MOHATUM, JEMOHCTPUPOBATh NMPUMEHEHHe MOyUYeHHbIX YMEeHUN B (M3UKe U TeXHUKE.
OTu cBsi3W Haubosiee SIDKO BUJHBI B Temax «BekTopwl», «TpuUroHomeTpuueckrie
COOTHOLLIeHUs», «MeTog KoopauHaT» U «Teopema ITudaropa».

YuebHbiii kKypc «['eomeTpusi» BK/IOYaeT C/e[yIOlL[Me OCHOBHbIE pa3/iesibl
cogepxanusi:  «'eomerpuueckue ¢Gurypsl M UX  CBoWcTBa», «/3mepeHue
reOMeTpU4yeCcKUxX Be/IUUMH», «[leKapToBbl KOOpAWHATHI Ha IUIOCKOCTW», «BeKTopbl»,
«[IBYDKeHHUS TIJIOCKOCTH», «IIpeobpa3oBaHust TTOI00MS».

OO1iee uKMC/IO0 YacoB, peKOMEHJOBaHHBIX [J/si Uu3yueHWs YyuyeOHOro Kypca

«['eomeTpusi», — 204 yaca: B 7 kyacce — 68 uacoB (2 yaca B Hejent), B 8 kiacce —
68 uacoB (2 uaca B Heflent0), B 9 knacce — 68 uacoB (2 yaca B HeJle/i0).
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COAEPXXAHUE OBYUEHUSA
7 KITACC

HauaneHble noHaTHs reometpyuu. Touka, psMasi, OTpe30K, Jy4. YToj1. Bujsl yrios.
BeptukanbHble U CMexkHble yrybl. buccektpuca yrza. JIomMaHasi, MHOIOYTOJIbHUK.
[TapanienbHOCTh U NePHeHUKYJ/ISIPHOCTD NPSMBbIX.

CumMetpruHble (uUrypel. OCHOBHBIE CBOWCTBA OCEBOU cHMMMeTpuu. [IprMepsl
CUMMEeTPUU B OKpY’Karoll[eM MUpe.

OCHOBHbIE TIOCTPOEHUS C MOMOILBIO LIUPKYJ/ISL U TMHEUKU. TpeyrosbHUK. BeicoTa,
MeZiaHa, OUCCeKTprca, UX CBOMCTBA.

PaBHOOe/IpeHHbI 1 paBHOCTOPOHHU TPeyro/ibHUKU. HepaBeHCTBO Tpeyro/ibHUKa.

CBoiicTBa M TpH3HAKM paBHOOEPEHHOTO TpeyrosjbHUKa. [Ipr3HaKu paBeHCTBa
TPeyroJIbHUKOB.

CBoKMCTBa W TIpU3HAaKW TMapayiefbHbIX MpsiMbIX. CyMMa YIJIOB TpeyroJibHUKaA.
BHerHue yriibl TpeyroJibHUKaA.

[TpssmoyrosibHbIM  TpeyronbHUK.  CBOMCTBO  MeJWaHbl  IMPSMOYTOJBHOTO
TPeyroJibHWKa, TNpOBEeJEHHOW K ruroTeHy3e. [Ipy3HaKy paBeHCTBa MPSIMOYTOJIBHBIX
TPeyroJIbHUKOB. [IpIMOYTO/IbHBIN TPEYrobHUK C yrjoMm B 30°.

HepaBeHcTBa B reoMeTrpuu: HepaBeHCTBO TpPeyroJIbHUKA, HEPaBEHCTBO O [JjIMHe
JIOMaHOM, TeopeMa O OosibllleM yryie ¥ Oofbllled  CTOPOHE TpeyroJibHUKA.
[TeprieHAMKY/ISIp YU HAK/IOHHAS.

['eomeTpuyeckoe MecTo ToUek. brccekTpuca yriia v cepeJMHHBIN MepreHUKYIsp
K OTpe3Ky Kak reoMeTpruecKre Mecra TOYeK.

OKpY>XHOCTb U KPYT, XOpZa U AuaMeTp, UX CBOUCTBA. B3auMHOe pacriosioxeHue
OKPY>XKHOCTHM W mnpssMou. KacaTenbHasi W ceKylasi K OKDPYKHOCTH. OKpPY’>KHOCTB,
BIIMCaHHas B yroJji. BrimcaHHas U ornmcaHHasi OKPY>KHOCTU TPeyroJIbHUKaA.

8 K/IIACC

UeteipéxyronpHuku. [lapasnnenorpamMm, ero mnpu3HakKM M CBOWCTBa. YacTHbIe
CJ/lydau TlapasijiesiorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBaZpar), UX MPHU3HAKHU U
cBoiicTBa. Tparieijysi, paBHOOOKasi Tpareryisi, eé CBOMCTBA U ITPU3HaKU. [IpsAMoyro/ibHast
TparieLys.

Metop, yzaBoeHus Meauadsel. lleHtpanbHas cumMmetpus. Teopema ®aneca u
TeopeMa O MPOIOPLIMOHAIBHBIX OTPe3Kax.

CpefHye JIMHUU TPeyroJIbHUKA U Tpareluu. LIeHTp Macc TpeyroibHUKa.

[Tomobue TpeyroabHUKOB, KO3(pduimednT mnozobus. Ilpu3Haku 1000us
TPeyroJibHUKOB. [IprMeHeHMe 110/100Hs TP pellleHHuH TTPaKTUYeCKUX 3a/jau.

CpoiicTBa TUIOWIZled reomMeTpuueckux Quryp. dopmynsl Jas  moLagu
TPeyroibHUKa, TapajjesiorpaMma, poMOa u Tpareijud. OTHOIIeHHEe TUIOMIa/eH
no00HBIX (Uryp.

Beluvic/ieHre miolaZied TpPeyroJibHUKOB M MHOTOYTOJTbHUKOB Ha KJIeT4aTOM
Oymare.

70



Teopema [Iludaropa. IIpumeHeHuve Teopembl I[ludaropa Tmpu pelieHUU
MpaKTUYeCKHX 3a/1au.

CHUHYC, KOCHMHYC, TaHreHC OCTpOro yrja MOpsIMOYTOJIbHOTO TpeyroJjibHUKaA.
OCHOBHOe TpPUTOHOMETPUYECKOe TOXKAEeCTBO. TpUrOHOMeTpUuecKre (PYHKLIUU YT/IOB
B 30°, 45° u 60°.

BrnvcaHHbIle U L|eHTpasbHble VIV, YIOJ MeXAY KacaTeJlbHOW M XOPJAOW. YTJIbI
MEeXJy XOpJaMH U CeKylqMMHU. BrivcaHHble ¥ OINKWCAHHBbIE YeThIPEXYTOJbHUKHU.
B3aumHoe pacmiosiokeHHe [JBYyX OKpYy)KHOCTell. Kacanuwe okpyxHocTeit. O0iiue
KacaTesbHbIe K IBYM OKDPY>KHOCTSIM.

9 K/TACC

CuHyc, KocuHyC, TaHnreHc yriios ot 0 go 180°. OcHOBHOe TpUroOHOMeTpUYecKoe
TOXKJeCTBO. PopMyJibl TIpUBEIeHYS.

Pemenve Tpeyro/sbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHUHYCOB. PelieHue
MPaKTUYECKUX 3a/jay C UCI0Ib30BaHUEM TeOpeMbl KOCHHYCOB U TEOPEMbI CUHYCOB.

[Tpeob6pa3oBanue 1o106us1. [To061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 mpou3BeJeHUM OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEJEHHWH OTPE3KOB
CEeKyIIUX, TeopeMa 0 KBaJipaTe KacaTeJbHOU.

BekTop, gnvHa (MOAy/b) BEKTOpa, COHAMpaB/ieHHbIE BEKTOPHI, TTPOTUBOIIOIO0KHO
HarpaBJ/ieHHble BEKTODbI, KO/UITMHEAPDHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMepaluu
HaJ, BeKTopaMu. Pa3io)keHWe BeKTOpa TII0 [JBYM HEKOJ/UIMHEApHbIM BEKTOpaM.
Koopguuater  Bektopa. CkajsipHOe — IpOM3BeJleHWe  BEeKTOPOB, IIPUMeHeHue
JJ1s1 HaXOXK/IeHUs [I/TUH U YTJIOB.

[ekapToBbl KOOPAWHATBI HAa TJIOCKOCTH. YPaBHEHHUs TIPSIMOM M OKDPY’KHOCTH
B KOOpJAMWHATax, repecevyeHre OKPY)KHOCTeU W TIPSIMBIX. MeTon KOOpAWHAT W ero
TIPUMEHEHHE.

[TpaBubHBIE MHOTOYTOMBHUKHW. [nvHa OKpy>XHOCTU. ['pasycHasi v pajvaHHas
Mepa yrJa, BblYMC/IeHHe [/IUH AyT OKpy>KHOCTeu. [1noiaae Kpyra, cekropa, CerMeHTa.

[BY)KeHUs1 TUIOCKOCTA U BHYTDeHHHE CUMMeTpuu Quryp (3/ieMeHTapHbIe
nipejcraB/eHus). [lapannensHbiv nepeHoc. IT0BOpOT.

INIPEJMETHDBIE PE3YJIbTATDBI

[IpeameTHbIe pe3y/bTaThl OCBOEHUs IPOrpaMMbl y4eOHOrO Kypca K KOHIY
oOyueHus B 7 Kj1acce:

Pacrio3HaBaTh M3yudeHHble TeOMeTpUYecKue (DUryphl, OINpefessiTb WX B3aUMHOE
pacriosiokeHve, u300pakaTb TreoMeTpuUueckue (QUrypbl, BBITIOJHATE  YepTeXHU
M0 YC/AOBUIO 33/auv. VI3MepsiTb JIMHeWHbIE W YIJIOBble BeJWUMHBL. PellaTh 3ajaum
Ha BbIYKCJIeHYe [JIMH OTPe3KOB U BeJIMYUH YIJIOB.

Henatb TpyOyI0 OLIeHKY JIMHEMHBbIX U YTJIOBBIX BEJIMUMH TPEeIMETOB B peaslbHOU
)KU3HH, pa3MepoB TMPUPOJAHBLIX 00BeKTOB. Pa3nnuaTh pa3mepbl 3THX OOBEKTOB
T10 MOPSIAKY BeTUUHHBI.
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CTpouTh UepTeXXu K reOMeTPUYECKUM 3a/jayaM.

[Tosib30BaThCs MPU3HAKaMK paBeHCTBA TPeyroJIbHUKOB, UCTI0/Ib30BaTh MPU3HAKU U
CBOMCTBA paBHOOEPEeHHBIX TPEYTO/ILHUKOB TIPY pellleHrH 3a/au.

[IpoBOAUTE JIOTMYECKHE PpACCYXXIEeHWS C WCIO0JIb30BaHUEM TreOMeTpUUeCKUX
TeopeM.

[Tonb30BaThCsl  TpUM3HAKAMM  pPaBEHCTBA  MPSMOYTOJIbHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM Me/IMaHbl, MPOBEJEHHOU K TUIIOTEHy3e MNPSIMOYTOJbHOTO TPEeYrOJbHUKA,
B pellleHNY reOMeTPUUYeCKUX 3aziad.

OmnpefienisiTh Mapasie/IbHOCTh TIPSIMBIX C TIOMOII[BIO YTJIOB, KOTOpbie 0bOpa3yer
C HuUMHU cekywlas. OmnpefensTe MapaiebHOCTh TPSIMBIX C TMOMOLIbIO paBeHCTBa
pPacCTOSAHUM OT TOYEK OJHOU MPSIMOU 10 TOYEK APYrOM TPSIMOM.

Periathb 3a/jauM Ha K/ieT4aTou Oymare.

[TpoBOIUTL BLIUMC/IEHUS M HAaXOWUThb YKUC/IOBble U OyKBeHHbIe 3HaueHHs YTJIOB
B reOMETPUUYeCKHUX 3aZlauax C HKCIO0/Jb30BaHWEM CYMMBbI YTJIOB TPEYroJIbHUKOB M
MHOTOYTOJILHUKOB, ~CBOMCTB YIVIOB, 00pa30BaHHbIX TIpU TlepeceueHrur  JBYX
rapasijie/lbHbIX TIPSIMBIX CeKylel. PelllaTh MpakTUUeCcKue 3aJjaui Ha HaXOoXX/ieHne
yrJyioB. Bnazgets TIOHSITUEM reOMeTpUYeCcKOro Mecra  TOYeK.

YMeTb  omipefesniATh OMCCEKTPUCY yT/ia U CepeJUHHBIN MepPreHguKYy/Isp K
OTpe3Ky Kak reoMeTpryecKre MecTa

TOUeK.

@dopMy/nMpoBaTh ONpefie/ieHrsT OKPY)KHOCTM M Kpyra, XOpAbl U JAWaMmeTpa
OKDY)>KHOCTH, TIO/Ib30BaTbCs WX CBOUCTBAMHU. YMeThb IIPUMEHSITb 3T CBOWUCTBA
TIpYU peLleHuy 3a/au.

BiiazeTb MoHSTUEM OMUCAHHOM OKOJIO TPEYT0J/IbHUKA OKPY>KHOCTU, YMeTb HaXOUTh
eé 1ieHTp. [losb30BaThbCs (hakTaMH O TOM, UTO OHCCEKTPHUCHI YTJIOB TpPeyToJbHUKA
TiepeceKkaroTcsi B O/IHOM TOUKe, U 0 TOM, UYTO Cepe/IuHHbIe MeprieHJUKY/sipbl K CTOPOHAM
TPEYrO/IbHUKA MepPeceKarTCs B OTHOM TOUKE.

BrameTb mnoHATMEM KacaTe/bHOM K OKDPY>KHOCTH, T0JIb30BaThCsl TEOPEMOU
0 MepreHAUKY/ISIPHOCTU KacaTeJIbHOU U paJiiyca, TTIPOBeJEHHOIO K TOUKe KaCaHUSI.

[Tonb30BaThCsA MPOCTEHMIIMMUA TFeOMETPUUYECKUMH HepaBeHCTBAaMU, MOHUMAaTh HX
MpaKTUYeCKU CMBIC/I.

[IpoBOAUTL OCHOBHbIE TeOMeTpHUYECKHe TIOCTPOeHUs C TOMOIIbI) IUPKYJS U
JIUHEWKU.

ITpegmeTHble pe3y/bTaTbl OCBOEHUs IIPOrpaMMbl  yueOHOro Kypca K KOHIIY
oOyuenusi B 8 kacce:

Pacrio3HaBaTh OCHOBHBIE BU/Ibl YETBIPEXYTOJIbHUKOB, UX 3JIEMEHTHI, 110JIb30BaThCs
VX CBOMCTBaMHU MPU pellIeHuH reOMeTPUYeCKUX 3a/au.

[TpumeHsTH CBOMCTBA TOUKM IepecevyeHUs] MeJaH TpeyrojbHUKa (LieHTpa Macc)
B peIlleHUH 3a7au.

BriageTe MoHATHEM CpefHel JIMHUU TPeyroJibHWKa W TpareLyy, TPUMEHSTb UX
CBOMCTBa TpHU pelleHur reoMeTpyuuyeckux 3azad. [losb3oBatbesi Teopemon daseca
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W TeopemMOW O TIPOMOPLIMOHAIBHBIX OTpe3KaxX, NPUMEHSITb WX [/ pelleHus
MpaKTUYeCKUX 3ajadu.

[TpyMeHATb TIPU3HAKU MOZAOOUST TPeyroJbHUKOB B peLIeHUH TeOMeTpUYeCcKuX
3a/ay.

[Tone3oBaThcsi TeopeMoid [ludaropa pssg  pellieHUs] TeOMETPUUYECKUX U
NpakTUUeckux 3ajau. CTpOUTh MaTeMaTUYecKyr0 Mo/ie/ib B TIpaKTUUeCKHX 3ajjauax,
CaMOCTOSITE/TbHO Jle/laTh YepTEX U HAXOAUTh COOTBETCTBYIOLME JIUHBI.

BnageTb TMOHATHUSMU  CUHYCAQ, KOCMHyCa M TaHreHca OCTpPOro yrija
TIPSIMOYTOJILHOTO TpeyrosbHuKa. [1onmb30BaThCs STUMM TIOHSATUSIMU [JISl  pellleHus
MpaKTUYeCKHX 3a/1au.

BbruncnsTe (pa3iiuHbIMU - Crioco0amu) TUIOIIAJb TPeyrojbHUKa W TIOLaU
MHOTOYTOJIbHBIX (Uryp (T0Jb3ysICh, T/le HeoOXOAUMO, KaabKyasTopoM). IIprMeHSThb
MoJiyyeHHbIe yMEHUS B TIPAKTUYECKUX 3a/jayax.

BragieTb MOHATUSIMUA BIMCAHHOTO Y LIEHTPaJbHOTO YTJjia, UCM0J/Ib30BaTh TEOPEMbI
O BIMCAHHBIX yTJlax, yryiax Meay XopJaMu (CeKyLIMMU) U yTIjie MeXAy KacaTeJbHOW U
XOpJ0M MpH pellieHnH reoMeTpUUYecKUX 3ajad.

BraseTb TIOHSAAITHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSITb CBOMCTBA
OMMCAHHOTO YeThIPEXYT0JIbHUKA MPU PeLIeHrH 3aZiay.

[IpyMeHSITH MOJydYeHHble 3HAHUSI Ha T[PaKTUKe — CTPOUTh MaTeMaTU4YeCKue
MoOfled s 3a/jlady = peajlbHOM  JKU3HMU M TNPOBOAUTH  COOTBETCTBYIOL[ME
BLIUMC/IEHUST C TIpUMeHeHHWeM TIoflo0usi ¥ TpUroHOMeTpuHu  (TOJb3ysACh, Tjie
He00X0UMO, KalbKyJ/ISITOPOM).

[TpeameTHbIe pe3y/bTaThl OCBOEHUs IPOrpaMMbl y4eOHOTO Kypca K KOHIY
oOyueHusi B 9 Kacce:

3HaTb TPUTOHOMETPUUYECKHUe (DYHKLIMU OCTPBIX YTJIOB, HAXOAWUTb C UX MOMOLIbIO
pas/vuHble 3jIeMeHTbl MPSIMOYIOJIbHOIO TpPeyro/bHUKa («pelleHre MPsSMOYTOJIbHBIX
TPeyroJbHUKOB»). Haxoauts (C IMOMOLBIO  KalbKyJsATOpa) /[JIMHBI U YIVIBI
[J1s1 HeTaO/IMYHbIX 3HaYeHUH.

[Tosb30BaTbCst  (popMysiaMy TIpYBEJEHUSI U OCHOBHBIM TPUTOHOMETPUUYECKHUM
TOXKJECTBOM /Il HAaXOXK[EHWs COOTHOLIEHWM MeXJy TPUTrOHOMEeTPUYECKUMU
Be/IMYMHAMU.

Vcnonp30BaTh TeOpeMbl CHMHYCOB M KOCHHYCOB [JIS1 HaxOXKZEHWs pasTMUHbIX
3JIEMEHTOB TpPeyro/IbHUKA («pelleHre TPeyroJbHUKOB»), TIPUMEHSTh UX NPU peLleHUur
reoMeTpUYeCcKrX 3a7adu.

BnajseTh TMOHATHSMU TpeoOpa3oBaHUs TO00MsI, COOTBETCTBEHHBIX 37IeMEHTOB
nofo6HbIX ¢uryp. [Tonbp3oBaTbcsi CBOMCTBaMU MOA00MS TIPOU3BOJIBHBIX (UTYD, YMETh
BBIUMC/ISATh [AWMHBI M HAXOAWUTb YTIJbl y MNOA00HBIX ¢uryp. [IpumeHsTH CBOMCTBa
nojo0usi B MpakTUUeCKWX 3a/ladyaX. YMeTb TIPUBOJAUTH TPUMEphI  TMOA0OHBIX
(GuUryp B OKpy’KaroleM MUpe.

[Tosb30BaThCsl TeopeMaMu O IIPOM3BeJleHHMU OTPe3KOB XOpJ, O IpOW3Be/leHHr
OTPEe3KOB CEeKYIIMX, O KBaJpaTe KacaTeJbHOM.
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[Tosib30BaThCsl BEKTOPaMHU, IOHMMAaTh UX TeOMeTPUUeCKUH M (PU3NUYeCKU CMBICI,
NPUMEHATb WX B peLIeHWM TeoMeTpuYecKux M ¢u3nueckux 3azad. [IpumeHSTH
CKaJIIpHOe MPOU3Be/leHre BeKTOPOB /11 HAXO0XK/eHWs [J/IUH U YIJIOB.

[Tonb30BaTBC METOJOM KOOPJAWMHAT Ha IUVIOCKOCTH, NMPHUMEHATH €ro B pelleHUH
reoOMeTpUYEeCKHX U MPaKTUYeCKUX 3a/au.

BiiazieTe MOHATHSAMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI
YT OKPY>KHOCTH U paZjuaHHOU Mepbl yTIjla, yMeTb BBIYUC/IATH MUIOIIA/lb KPyra U ero
yacteld. [IpyMeHATH MOyUeHHbIe YMeHHs B MPaKTUUEeCKUX 3a/auax.

Haxogute ocu (W1M LeHTpPbl) CUMMeTpUM (GUryp, TIPUMEHSITh [BMKEHUS
IJIOCKOCTH B IPOCTEUIINX CTyYasX.

ITpriMeHATh TMO/y4YeHHble 3HAaHUS Ha IPaKTMKe — CTPOUTh MaTeMaThyecKue
MoOJenu AJ  33Ziauy  peabHOM  JKU3HM U TPOBOJUTH  COOTBETCTBYHOLLME
BBIUMC/IEHUS C TIPUMeHeHUeM 10/100ust ¥ TpUroHoMeTpuuyeckux (yHKIUN (T0b3YsICh,
rzie HeoOX0UMO, Ka/IbKY/ISTOPOM).
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TEMATHUYECKOE

INTAHNPOBAHME 7 K/IACC

CMmerxHble U
BepPTUKa/IbHbIE YTJIbI.
PaboTa

C TIPOCTEUILIUMU
yepTe’KaMH.
N3mepeHne TMHEUHBIX
Y YTJIOBBIX BEJIMYMH,
BBIUMC/IEHHE OTPE3KOB
Y yTJIOB

HaumeHnoBanue pa3zgena [KosnyectBo OcHoBHOE OcCHOBHBIe BU/IbI ZIeSITeTbHOCTA 00YyYaroIxcst
(Tembl) Kypca 4yacoB cofiep>kaHue
[Ipocremime 14 [Tpocrenime ®DopMy/MpoBaTb OCHOBHBIE [TOHATHS U ONIpe/ie/IeHus.
reoMeTpuyeckre (pUrypsl u reoMeTpuyecKue Pacno3HaBaTh W3yUeHHbIE reOMeTpruYecKue QUrypel,
UX CBOMCTBA. I3mepeHue OOBEKTHI. ornpeje/aATh UX B3aUMHOE Paclio/ioXkKeH!e, BBINO/HATD
reoMeTpU4eCcKUx BeJIMUrH MHOroyronbHUK, YepTéx 10 YCI0BUIO 3a[auM.
JIOMaHasl. IIpoBoguTh NpOCTENILIVE TTOCTPOEHUS C TTIOMOLLBIO LIUPKYJIS

1 JTMHEeMKMU.

V3MepATH /TMHEeHbIe U YTI0Bble BeJIMUMHBI FTeOMeTPUUeCKUX
Y TIPaKTUYeCKHUX 0ObEeKTOB.

OnpejensaTh «Ha I'71a3» pa3Mepbl peajibHbIX 00bEKTOB,
MPOBOJUTH TPYOYI0 OLIEHKY X Pa3MepOB.

PemaTh 3a7jauy Ha BBIUMC/IEHHE [JIMH OTPE3KOB U BeJTMUKH
YTJIOB.

PeraThb 3a7lauy Ha B3aMMHO€e PacIiosioyKeHre
reoMeTpuyeckux Guryp.

IIpoBoguThH K1accu(dUKAIMIO YT/IOB, BBIYHC/IATH
JIUHeNHbIe U YTJIOBble BeJIMUMHbI, TPOBOAUTH
HeoOX0uMbIe ZloKa3aTe/IbHbIe PacCy KAEeHUsl.
3HAKOMHUTBCA C HCTOPHEH pa3BUTUSI TeOMeTpUr

‘TpeyroisHUKU

22

[ToHsiTHE O paBHBIX
TPeyroJbHUKax U

Pacno3HaBaTh Napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexxax (C yKazaHHeM MPU3HAKOB).
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repBUYHbIE
Tripe/iCTaB/IeHUs

0 paBHBIX (PUrypax.
Tpu nipu3Haka
paBeHCTBa
TPeyro/IbHUKOB.
[Tpu3HaKu paBeHCTBa
TIPSIMOYTO/TbHBIX
TPeyTro/bHUKOB.
CBOMCTBO Me/IMaHbI
MPSIMOYT O/TLHOTO
TPeyro/bHUKa,
TPOBeIEHHOU

K TUTIOTeHY3e.
PaBHOOepeHHbIE U
PaBHOCTOPOHHUE
TPeyTrO/bHUKHU.
[Tpu3HaKu U CBOWCTBa
paBHOOEJPEHHOT0
TPeyrobHUKa.
HepaBeHcTBa

B FeOMEeTPUM.
[IpsAMOYTOJIbHBIN
TPEYTr0JIbHUK C
yriom B 30°

BbIBoauTH CJie[icTBUS (PaBEHCTB COOTBETCTBYHOLUX
3/IeMEHTOB) 13 PaBEHCTB TPEYTO/IbHUKOB.
dopmMy/IMpOBaTh OTpe/ie/ieHsl: OCTPOYTOJIbHOTO,
TYIIOYT0JIbHOTO, TPSIMOYTO/TbHOT0, PABHOOEIPEHHOT0,
PaBHOCTOPOHHETr0 TPeYToJbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
Me/iMaHbl TPEYTO/IbHUKA; CepeIMHHOrO MepreHuKyIsapa
OTpe3Ka; NepuMeTpa TPeyroJIbHUKa.

dopmyMpoBaTH CBOWCTBA U MPU3HAKK paBHOOEIPEHHOTO
TPeyro/bHUKA.

CTpouTh yepTeXy, pemarhb 3aauM C OMOLIbIO
HaxO0’KJe€HUSI PABHBIX TPEYT0JIbHUKOB.

IIpuMeHATH MPU3HAKU PaBEHCTBA MPSIMOYTOJIbHbIX
TPeyroJibHUKOB B 3aJjayax.

Hcnonb30BarTh LIUPPOBbIE PECYPCHI /I HCC/IeA0BaHUA
CBOWCTB M3y4aeMbIX (PUryp.

3HAaKOMUTBCA C HCTOPHEH Pa3BUTHUS TeOMeTpUr
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[TapannenbHbIe TIpIMbIe, 14 [TapasienibHbIE DopMy/IMPOBATH NNOHATHE T1apalyie/IbHbIX MPSIMBIX,

CyMMa yIJIOB TPeYIrOJIbHHUKa MnpsMbIe, UX CBOMCTBA. HaXO0AHUTh IPpAaKTUUEeCKHEe ITPUMEPBHI.
Hakpecr nexarriue, V3yuarthb CBOMCTBA yTr10B, 00pa30BaHHBIX MPH TepeceueHnn
COOTBETCTBEHHBIE U rapa’suie/ibHbIX TIpsIMbIX ceKylel. [IpoBoauTh
OAHOCTOpPOHHME YIVIBL, | noka3aTe/jbCTBa Iapa/yieJIbHOCTH ABYX TPSAMbBIX C IOMOILbIO
00pa3oBaHHbIe yTJIOB, 00pa30BaHHLIX P TlePeceueHuy 3TUX MPSMbIX
I1py Tiepecevennu TpeTbeu TPsSIMOM.
lapaJljie/IbHbIX BbIyuC/IATH CYMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
TPSAMBIX CEKyIITei). HaxoauTh unc/ioBbIe U OyKBeHHble 3HaYeHUs yIJ/IOB
IlpusHax B reOMeTPHYEeCKMX 3a/lauax C UCI0/Ib30BAaHUEM TeopeM
THapa/lIe/IbHOCTH 0 CyMMe YTJIOB TPeYroJlbHUKa U MHOTOYTOJIbHUKA.
TpAMBIX 9€PE3 3HAKOMHTBCS C MCTOPHeil Pa3BUTUS TeOMeTPUU
PaBeHCTBO
pPacCTOSIHUM OT TOYeK
OZIHOM TIPSIMOU 10
BTOPOW MPSIMOH.
Cymma yr/ioB
TPeyroJibHUKa.
Brerinue yriisl
TPeyroJibHUKa

OKpy>KHOCTb U KPYT. 14 OKpy>KHOCTB, XOpZa u | DopmMy/MpPOBaTh ONpeje/IeHUss. OKPYXKHOCTU, XOP/bl,

['eomeTpuyeckue
TIOCTPOeHUSA

JiyaMeTp UX CBOMCTBaA.
KacaresnbHas
K OKPY’>KHOCTH.

OKpy>KHOCTb,
BIIMCaHHAas B yrOJI.

iMameTpa U KacaTeJIbHOW K OKpY>XHOCTH. I3yuaThb nx
CBOMCTBA, NPU3HAKU, CTPOUTD UEPTEXU.
HccnepoBarh, B TOM UKC/ie UCII0/Ib3ys HUuGpoBbie
Pecypchbl: OKPY>KHOCTb, BITUCAHHYIO B YTOJI; LIEHTP
OKDY>KHOCTH, BIMCAHHOU B YT0Jl; PABEHCTBO OTPE3KOB
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[Toustue o I'MT,
TpUMeHeHre

B 3a/layax.
buccekTtpuca u
cepeIJMHHbIN
TieprieHAUKYJIsIp
KakK reoMeTpuyeckue
MeCTa TOYeK.
OKpYy>KHOCTB,
OMnrCaHHasi OKOJIO
TPEeYTrOJIbHUKA.
OKpy>KHOCTb,
BIMCAHHAs

B TPEYTOJIbHUK.
[IpocTrenive
3a/jaumn

Ha [OCTPOeHre

KacareJIbHbIX.
Ncnons3oBare Metog ['MT f/151 [oKa3aTebCTBa TeOpeM

0 TIepeceueHNH OHMCCEKTPHC YTJIOB TPEYTo/IbHUKA U
cepeIUHHBIX MepreHAUKY/ISIPOB K CTOPOHaM

TpeyroJibHuKa ¢ nomoliso I'MT.

OB/iaieBaTb NOHATUAMM BIIMCAHHOW U OMTMCAHHOU
OKPY>KHOCTeU Tpeyro/ibHUKa, HaX0AUTb 1[eHTPbI 3TUX
OKDY’KHOCTEM.

PemiaTtb OCHOBHbIE 3a/jlauM Ha MOCTPOEHHUE: yIJia, PABHOIO
JJAHHOMY; CepeIMHHOTO MepreHuKyJsipa JaHHOTO OTPe3Ka;
MIPSIMOM, MPOXOZSIIeN uepe3 JaHHYI0 TOUKY U
TepreH/INKY/IIPHOM aHHOM TIPSIMOM; OMCCEKTPUCHI JAHHOTO
yIJia; TPeyroJIbHUKOB

T10 Pa3/IMYHBIM 3/IeMEeHTaM.

3HAKOMUTBCA C HICTOPHEH Pa3BUTUSI TeOMEeTpUr

[ToBTOpeHMe, 06001TeHIEe 4 [ToBTOpEHUE U PemaThb 3a/jauM Ha NTOBTOPEHUE, WITKOCTPUPYIOLHE CBSI3U
3HAaHUU 0000111eHre OCHOBHBIX | MEX]Y pa3/TMUYHbIMH UaCTSIMH Kypca

TIOHSITUN U MeTO/|0B

Kypca 7 Kjacca
OBIJEE KOJIMYECTBO 68

JACOB IIO ITPOI'PAMME
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8 K/IACC

HaumeHoBaHue pa3gena | KommuectBo OcHoBHOe OcCHOBHbBIe BU/IbI IeSITEIbHOCTH 00yJaroImxcst
(TemnI) Kypca yacoB coZiepKaHue

UeTbIpEXYTO/IbHUKU 12 [MTapannenorpamm, ero | M300pa)kaTh U HAXOJUTH Ha UepTeXax
TPU3HAKU U CBOMCTBA. | UeTbIPEXYTOJIbHUKU PAa3HbIX BUOB U UX 3JIEMEHTHI.
YacTHble ciiyyan d®opmy/IMpOBaTh OIpeje/IeHUs: rapasiie/orpamma,
riapasiiesiorpaMMoB MIPSIMOYT0J/IbHYKA, poM0Oa, KBaJjparta, Tparerju,
(MpsSIMOYTO/TbHYIK, pPaBHOOOKOM Tpareryu, MpsMOYTOIbHOM TparieLyu.
poMO, KBazipaT), X JloKa3bIBaTh M MCII0/1b30BaTh NP pelieHnH 3aAad
TIPU3HAKWA U CBOUCTBA. | MPU3HAKU M CBOMCTBA: Mapasie/iorpaMma,
Tparnerys. MPSIMOYT0JIbHKKA, poM0a, KBaJjpara, TparerjuH,
PaBHOOOKas 1 PaBHOOOKOM TpareriH, IpsMOYTOIbHOM TparieLyu.
TIPSIMOYTOJIbHAs IIpuMeHATH MeTO/ YBOEHUS MeuaHbl
TparieLjuu. TpeyrojibHukKa. Mcmonb30BaTh 1[M(pPOBbIE pecypcChbl
Metop, yaBOeH s JJ1S1 UCC/IeJOBaHKsI CBOMCTB U3y4daeMbIX (PUryp.
Me/[l1aHbl. 3HAKOMHUTBCS C UCTOPUEH Pa3BUTHS TreOMeTpUU
LentpanbcHas
CUMMeTpUsi

Teopema daseca u TeopemMa 15 Teopema Paneca u IIpoBogMTH MOCTPOEHUA C TOMOIUIBIO LIUPKYJISl U TUHEUKU

O TIPOMOPI[MOHATBHBIX
OTpe3Kax, MoZi00HbIe
TPEYTOJIbHUKU

TeopeMa

O MPOMOPLIMOHATBHBIX
OTpe3Kax.

CpepHsisi TUHUSA
TpPeYyTro/IbHUKA.

C UCTI0/Ib30BaHUe TeopeMbl daseca ¥ TeopeMbl

O MPOMOPLMOHA/IBHBIX OTPe3KaX, CTPOUTH UYeTBEPTHIU
MIPOIOPLIMOHAJIbHBIN OTPe30K.

IIpoBoguThH AOKa3aTe/IbCTBO TOrO, YTO MeJVaHbI
TPeYroJIbHUKa MepeceKaroTcs B OJHOU TOUKe, 1 HAX0AUTh
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Tpaneuus, eé cpegHss
JIVHUSL.
[TporniopumoHaibHbIE
OTpe3KHU.

LenTtp macc

B TpeyTrOJIbHUKeE.
[TomoOHEBIE
TPeyTrOJbHUKU. Tpu
npu3HaKa nojo0bus
TPeYrO/JIbHUKOB.
IIpumeneHvie
101001t

TIpU PeLleHnun
TpaKTUYeCKUX 3a/1au

CBSI3b C LIEHTPOM MAacC, HAXOAMTH OTHOIIIEHNUE, B KOTOPOM
Me/JUaHbI JeJISITCSI TOUKOM UX TiepeceyueHusl.

HaxoauTh 1oio0Hble TPEYTOILHUKKA Ha TOTOBBIX UepTeXKax
C yKa3aHHWEeM COOTBETCTBYIOIIUX ITPU3HAKOB MTO00US.
PemaTth 3ajauu Ha 1o/j00HbIe TPEYTOJBHUKHY C TIOMOII[BO
CaMOCTOSITE/ILHOTO TIOCTPOEHUST YePTEXeH 1 HaXOXKAE€HUSI
MOZI00OHBIX TPEYTO/TBHUKOB.

ITpoBoANTH AOKa3aTe/IbCTBA C HCII0/Tb30BaHUEM
TIPH3HAKOB TIOZ00USI.

Jloka3bIBaTh TPY MPU3HAKA M0J00Ks TPEYTO/IbHUKOB.
TIpuMeHATH M0/TyYeHHbIe 3HAHUS TTPU PEIIeHUH
reoMeTpUYeCcKUX M MpakKTUYeCKUX 3aau.

3HAKOMHUTBCS C HCTOPHeH Pa3BUTHS TeOMETPUH

[Tnomjaas. Haxoxaenue
T/I0La/lel TPeyrO/IbHUKOB
1 MHOTOYTOJ/IbHBIX (UTYP.
[Tnomaay moJo0HBIX

¢uryp

14

CaoiicTBa Iioagen
reoMeTpUUeCcKux
uryp.

®opmyiibl

IS TLIOLLAIA
TPeyroJibHUKa,
rapa’sijieJiorpaMmma,
TpareLyu.
Brruucienue
TJIoIIa/iel C/I0XKHBIX

duryp.

OBJ/1ajieBaTh NePBHYHBIMH Npe/CTaBAeHUsIMH 00 0011eit
TeopuH Iiowazay (mepsl), popMy/IUPOBATh CBOKCTBA
TJIOLA 1Y, BBISICHATD UX HarJIsIJHbIA CMBICII.

BoiBoguTh (hOpMYJIbI MJIOLLA/M MapasiiesiorpaMmma,
Tpeyro/ibHUKa, TparneLuu U3 GopmyJibl M/I0LaAx
NpSIMOYTOJIbHUKA (KBaZjpaTa).

BeiBoguTh (GOpMYy/IbI M/I0LLAAN BBIMYKIOTO
YeThIPEXYT0/IbHYKA Yepe3 JUaroHaay U yroa Mexkay HUMH.
HaxouTh rioiazy Guryp, n3006paxEHHbIX Ha K/IeTUaTou
OyMare, HCIO/Ib30BaTh pa30veHre GUTyphbl HA YaCTH U
Jl0CTpavBaHue.
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[Tnowmaau Guryp

Ha K7ieTuaToi Oymare.
[To1maay moi006HBIX
duryp.

3ajauu

C MPaKTUUeCKUM
CO/Iep)KaHueM.
Perienue 3agau

C TIOMOIIIbI0 MeTO/Ia
BCIIOMOTaTe/IbHOM

T7IOIA I

Pa30uparh npuMepbl UCTI0Ib30BaHUsS BCTIOMOTaTeTbHOM
TJIOLIAAN [/1S1 peIleHUsI FTeOMeTPUYEeCKUX 3azad.

HaxouTh mioiaziy mofo0HbIX GUryp.

Bb1uncsTh 110131 pa3/IMYHbIX MHOTOYTO/IbHBIX (PUTYP.
PemiaTts 3aaum Ha 1UI01a/ib C IPAKTUYECKUM
coZiep>KaHueM

Teopema ITudaropa u
Hauasia TPUrOHOMeTPUU

10

Teopema ITudaropa, u
eé rpuMeHeHue.
Oripegenenuve
TPUTOHOMETPUYECKHX
(GyHKLHKA OCTPOro
yrJia IPSIMOYTOJIbHOTO
TPEeYTro/IbHUKAQ,
TPUTOHOMETPUYeCcKre
COOTHOLLIEHUSI

B MPSIMOYTOJTIbHOM
TpPEeYTrOJIbHUKE.
OcHoBHOe
TPUTOHOMETPUYECKOoe
TOXX/|eCTBO

Jloka3biBaThb TeopeMy [ludaropa, ucrnosnb3oBarTh eé

B [MPaKTUYECKUX BbIUMC/IEHHUSAX.

dopMy/IMpoOBaTh Orpe/iesieHrst TPUTOHOMEeTPUYeCKUX
(GyHKLUM OCTPOro yrja, HPOBePSATh UX KOPPEKTHOCTD.
BbiBOgUTH TPUTOHOMETPHUUYECKHE COOTHOLLIEHUS

B MIPSIMOYTOJIBHOM TPEeYTOJIbHUKE.

NccnegoBaTh COOTHOLLIEHUSI MEXX/y CTOPOHAMU B
TIPAMOYTOJIbHBIX TPEYroJIbHUKAaX C yryiamu B 45° u 45°; 30°
u 60°.

Ncnonb3oBars GopMysibl IPUBEJEHUSI U OCHOBHOE
TPUTOHOMETPUUECKOe TOXKIECTBO /11 HAXOXKAeHUs
COOTHOILLIEHU MeXKy TPUTOHOMEeTPUYeCKUMHU (DYHKLIUSIMU
Pa3/IMYHBIX OCTPbIX YIJIOB.

ITIpuMeHSATH I0/lyYeHHbIe 3HAaHUSI U YMeHUs [IPU peLleHrun
TpaKTUUeCKHX 3ajau.

3HAKOMMTBCA C UCTOPHEH Pa3BUTUS TeOMeTPUM
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Y16l B OKPY>KHOCTH.
BrnivicaHHble ¥ onvcaHHbIe
YeTbIPeXYTrOJIbHUKU.
KacaresbHble

K OKpYy>XHOCTU. KacaHue
OKDY’KHOCTeM

13

Bnucannbie n
LIeHTpa/IbHbIE YTJIbI,
YTOJ1 MEXIY
KacaTeJIbHOU U
XOp/IOH.

YTIblI MEeXIY
XOpJaMH U
CeKYLLMM.
Brnincannbie u
OIMMCaHHbIE
YeThIPEXYTOJIbHUKH,
VX TIPU3HAKU U
CBOMCTBA.
[IpumeneHnue 3Tux
CBOMCTB

TIpU pellieHun
reOMeTPUYECKUX
3a71ay.

B3anmHoe
pacriojioXKeHue AByX
OKPY>KHOCTeH, 0011[1e
KacaTe/bHbIe.
Kacanwue
OKDY’KHOCTeM

@dopMy/IMpOBaTb OCHOBHBIE OIpe/ie/IeHNs], CBS3aHHbIe

C yIJIaMH B Kpyre (BIIUCAHHBIN YIoJl, IeHTPaJIbHbIN YIroJl).
HaxoauThb BnMcaHHbIe YIJIbl, ONMPAIOLUecs Ha OJHY AYTY,
BBIUMC/ISATH YIJIbl C IOMOLIBIO TEOPEMBI O BITMCAHHBIX
yrJlax, TeOpeMbI O BIIMCAHHOM YeTbIPEXYTOJIbHUKE,
TeopeMbl O LIeHTPa/IbHOM YIJIe.

HccnepoBath, B TOM UKCIIe C TIOMOLIBH U(PPOBbIX
pecypcoB, BIMCaHHbIe U OMKCaHHbIe YeTbIPEXYTOJIbHUKH,
BBIBO/JMTH VX CBOUCTBA U [IPHU3HAKU.

Hcnonb30BaTh 3TY CBOMCTBA U NIPU3HAKY NIPU pPellleHUuN
3azau
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[ToBTOpEHMe, 060061TIEHHE 4 [ToBTOpEHUe Peruatsb 3aauu Ha MOBTOpPeHMe, UWUIKHOCTPUPYIOLLYEe CBSI3U
3HaHUU OCHOBHBIX MMOHATUM U | MeXX/Jy Pa3/IMYHbIMM 4aCTsIMHU Kypca
MEeTO/|0B KypCOB 7 U 8
KJ1acCcoB, 000011[eH1e
3HaHUU
OBIIEE KOJIMYECTBO 68
JACOB IIO I[TPOT'PAMME
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9 K/TACC

9/IeMEHThI OI00HBIX
¢uryp.

Teopema

O TIPOM3Be/IeHNH
OTPe3KOB XOP/,
TeopeMa

HaumeHoBaHue pa3zena | Kommuectso OcHoBHOe OCHOBHBIE BH/IBI IeITe/TbHOCTH 00yUaroIuxcst
(TemnI) Kypca yacoB coZiepKaHue
TpuroHometpus. TeopeMsbl 16 Ornpegenenuve dDopMy/IMpOBaTh onpeje/IeHUs TPUrOHOMeTPUUeCKUX
KOCUHYCOB U CUHYCOB. TPUTOHOMETPUUECKUX | (YHKLUWW TYMIbIX U NPSIMBIX YTJIOB.
PellieHrie TpeyrosbHUKOB (yHKIHii yraoe oT 0° | BeIBOAMTH TeOpeMy KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyibl (c pagrycoM ONMCaHHOW OKPY>KHOCTH).
TIpHBe/IeHNS. BeiBoguTth (hopMyIibl A/iA BBIUMC/IEHHS TUI0MAen
TeopeMa KOCHUHYCOB, C UCI10/Ib30BAHHUEM Te€OpeM TPUTOHOMETPHHU (CI)OPMYJIa
TeopeMa CUHYCOB. I/I0LLIaiU TPeYroJIbHUKA Yepes [iBe CTOPOHBI U YIoJl MeXAy
Peltienue HUMHU, (opMy/ia MJIOLaJH YeThIPEXYTObHUKA Uuepe3 ero
TPeyroJibHUKOB. AWdI'OHA/IM U YT'OJTI MEXY HHMH).
HpaKTI/IIJECKOE Pemiathb TPEYTroOJIbHUKU.
TIpYMeHeHre Pemiathb rpakTuyeckue 3ajauu, CBOASALLIMECS
[I0Ka3aHHbIX TeopeM K HaXOXX/IeHUIO Pa3/IMUHbIX 3/IeMEHTOB TPeyroJibHUKa
[Tpeobpa3oBaHue oA00usI. 10 [TonsTHe OcBauBaTh NMOHATHE IPe00pa30BaHUS TI0100MS.
MeTtpuueckue o ripeoOpa3oBaHKH NccnepoBaTh OTHOLIEHHWE JIMHEWHBIX 3/IEMEHTOB (PUTYP
COOTHOIIIEHUSsT 1oz00us. npy nipeoOpa30BaHUM MOA0OUSI.
B OKPY>XKHOCTH CoOoTBeTCTBEHHbIE HaxoauTh nipuMepsl 11010011 B OKpY»Katolei

JeMCTBUTE/IbHOCTH.

BbIBogUTH MeTpUUECKWE COOTHOLLEHUS MeXXy OTpe3KaMu
XOpJ, CeKYIIMX U KacaTe/bHbIX C UCM0JIb30BaHUEM
BITHMCAaHHBIX YIJIOB U MOZOOHBIX TPEYTO/IbHUKOB.

Pemathb reomeTpuueckue 3aJjauu U 3alauu 13 peasbHOU
JKWU3HH C UCTIOTb30BaHUEM TTO00HBIX TPeYTOJbHUKOB
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0 MPOU3BeJIeHUHN
OTPE3KOB CEKYIIHX,
TeopeMa O KBajipare
KacaTebHOM.
[TpumeHenue

B pellleHuHr
reoMeTpUYeCKUX

3a7au

BekTtopel

12

Onpepenenve
BEKTOPOB, CJIOXKeHHe
Yl BbIUMTaHUe
BEKTOPOB,
YMHO>KE€HHe BEeKTOpa
Ha YuCIIo.
du3nuecKkui u
reoMeTpHUYeCKUn
CMBICJ/T BEKTOPOB.
Pa3noxeHue BekTopa
T0 IByM
HEeKOJUTMHeapHbIM
BEKTOpaM.
Koopaunats!
BeKTOopa.

CkassipHoe
TIpoU3Be/ieHre
BEKTOPOB, €ro

Hcnob30BaTh BEKTOPhI KaK HallpaB/eHHbIe OTPe3KH,
HUCC/Ie0BaTh reOMeTpUUecKui (repemeltieHre) U
dbu3rueckuii (Cuia) CMbIC/IbI BEKTOPOB.

3HaTh omnpe/je/ieHUusi CyMMbI U Pa3HOCTU BEKTOPOB,
YMHO>KeHUsI BEKTOPa Ha UMCJI0, UCC/Iel0BaTh
reoMeTpuuecKrii U (pr3muecKrii CMbIC/IbI 3TUX OMepaLivid.
Pemarthb reomeTpuueckue 3a7jauu C UCIOIb30BaHUEM
BEKTODOB.

Pack/iagpiBaTh BeKTOP M0 JBYM HEKO/UIMHeApHbIM
BeKTOpaM.

Hcnonb30BaTh CKaspHOe MPOKM3Be/ieHre BeKTOPOB,
BBIBO/JUTh €TI0 OCHOBHbIE CBOMCTRBA.

BbIuuc/aAaTh CyMMYy, Pa3HOCTb U CKaJIIpHOEe MPOU3Be/ieHre
BEKTOPOB B KOOp/[MHATaX.

TIpuMeHATH CKaJIIpHOe MPOM3Be/ieHUe 11 HaX0XKIeHUsT
JUTUH U YTJIOB
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TIpYMeHeHve

[J11 HAXOXKIeHUs
[JIVH U YIJI0B.
Pernienue 3amau
C TIOMOLIIBI0
BEKTOPOB.
IIpumeneHue
BEKTOPOB [1JIs1
peleHus 3asa4
buU3uKU

[lekapTOBbI KOOPAMHATHI
Ha IJIOCKOCTH

JJekapToBbl
KOODAUHATBI TOUEK
Ha IJIOCKOCTH.
YpaBHeHUe NPSIMOiA.
YpaBHeHue
OKPY>KHOCTH.
Koopauuate! Touek
repeceyeHust
OKPY’>XHOCTU U
TIPSIMOM.

Metoz KoopAuHAT
TIPYU peLeHun
reoMeTpUYeCKUX
3a/1a4, NMpakTUYeCKUX
3a/a4y

OcBauBaTh NOHATHE MPSMOYTOTBHOU CUCTEMBI
KOOD/MHAT, JeKapTOBbIX KOOPJAVHAT TOUKH.

BbIBoaMTH ypaBHEHMe NPSIMOW U OKPY>KHOCTHU. Bo1iensaTh
TIOJTHBIA KBaIpaT J1sl HAXOK/JeHUs LieHTpa U pajuyca
OKPY>KHOCTH I10 €€ ypaBHEHUIO.

Pemats 3a;auM Ha HaXOXKeHUe TOYEK TepeceveHus
MPSIMBIX ¥ OKPY’KHOCTEM C MOMOILbI0 MeTO/ia KOOPAUHAT.
Hcnonb30BaTh CBOMCTBA YI/I0BOr0 KO3(QHLIMeHTa MPsMOM
TIpU peLleHuu 3a/ay, J/1s Orpe/ie/ieHHs] pacIiooKeHus
TMIPSIMOM.

IIp¥MeHATHb KOOPAMHATHI TIPU PellleHUH TeOMeTPUUeCKUX 1
MpaKTUUeCKUX 3a/iay, [J1s IOCTPOeHHs MaTeMaThueCKUX
Mo/iesiel pea/ibHbIX 3a/iau («MeTO, KOOpUHAT» ).
ITonib30BaThCA /151 TOCTPOEHUS U UCC/IeJOBaHUN
1[M(POBLIMU peCcypCcaMi.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS TeOMeTPUU
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[IpaBu/ibHBIE
MHOT'OYTOJTbHUKH.
[1/TMHA OKPY>KHOCTU U
T/I0LIA/Ib KPYyTa.
Brruncnenuve nionjagen

[IpaBusibHBIE
MHOTOYT'OJ/IbHUKM.
Yucso w. [JnvHa
OKPY>KHOCTH, IyTU
OKPY>KHOCTH.
PagvianHas mepa
yrIJa.

ITnowazae Kpyra,
CeKTOopa, CerMeHTa

dopmMy/IMpoOBaTh Orpe/ie/ieHre TIPaBUIbHbIX
MHOTOyTO/TbHUKOB, HAXO/JUTh WX 3JIEMEHTHI.

ITonb30BaThCsl MOHATHEM AJINHBI OKPY>KHOCTH, BBe,E[éHHbIM

C TTOMOII[bIO TIPABU/IbHBIX MHOTOYTOJIbHUKOB, ONPe/ie/IATh
YUCJIO T, AJIMHY AYTU U paJijuaHHYyI0 Mepy yrJa.
IIpoBoANTH Mepexo/| OT Pa[aHHONW Mephl yTJa

K TPaZlyCHOM 1 Ha060pOT.

Onpepensars Miolagbs Kpyra.

BoiBoguTts (hopmyiibl (B rpaZlyCHOM U paiuaHHON Mepe)
QIS IJTUH YT, TUI0IIa/ieli CeKTOPOB U CETMEHTOB.
BoranciaaTs 1oiaau Guryp, BKIHOYAIOIMIUX 3/1IeMeHTbI
OKPY>KHOCTH (Kpyra).

HaxoauThb 1/10111a/11 B 3a/lauax peasbHOM >KU3HU

[IBUKeHUS TI/I0CKOCTH

[TonsaTne o gBUKEeHUHU
TIJIOCKOCTH.
[TapannenbHbI
TIepeHoc, NoBOPOT
IIpumenenve

TIPU pelleHnu 3a7a4u

Pa30upars nprmMepbl, WITHOCTPUPYIOLLKe TIOHSATHS
JIBYDKEHUSI.

dopmy/IMpoOBaTh OIpe/ie/ieHyrs Mapaslie/lbHOroO epeHoca,
MOBOPOTa M 0CeBOM CUMMeTpUU. BBIBOAMTB X CBOMCTBA,
HaXOAUTb HeTlO/[BU)KHbIE TOUKH.

HaxoauTh LIEHTPbI U OCM CUMMETPHUM MPOCTeUIINX QUryp.
IIpuMeHATH Napasie/bHbIA TepeHOC U CUMMEeTPHIO TIPU
peIIeHrH reOMeTpUUeCKHX 3a/1au (pa3douparsb IIpUMepshI).
Hcnonb3oBaTh /17151 TIOCTPOEHUS U UCC/IeJ0BAHUM

L[1(pPOBBIE peCypChbl

[ToBTOpeHue, 060011eHMe,
CcrCTeMaTH3alusl 3HaHUM

IToBTOpEHUE
OCHOBHBIX TIOHATUU U

OnepupoBaTh NOHATHAMM: QUTYpPa, TOUKA, TIpsiMasi, yroJ,
MHOTOYTO/TbHUK, PaBHOOEIpeHHBIN ¥ paBHOCTOPOHHUH
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MeTOZ|0B KypcoB 7—9
KJ/1accoB, 060011eH1e
Y CMCTeMaTHu3aLus
3HaHWM.
[Tpocreiime
reoMeTpuyecKue
(GUrypbl U UX
CBOMCTBa. M3mepeHue
reoOMeTpUYEeCKUX
BeJINUKH.
TpeyrosbHUKMY.
[TapasniensHble U
TiepIieHIUKYJIsIpHbIe
TIpsIMbIe.
OKpY>KHOCTb U KpPYT.
I'eomeTpuyeckue
TOCTPOEHUS. YTJIbl
B OKDPY>KHOCTH.
Bricannsle u
OMUCAHHbIE
OKPY>XHOCTH
MHOTOYT'OJ/IbHUKOB.
IIpsmas u
OKPY>KHOCTb.
UeTbIpEXYTOJIbHUKU.
BrivcaHHbie

TPEeYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYTrO/IbHUK, Me/juaHa,
bucceKTpuca U BbICOTA TPEYTObHUKA, Mapasiiesiorpamm,
poMO, MPSIMOYTOJTbHUK, KBa/[paT, TParielysi; OKPY>XHOCTb,
KacaTe/ibHast; paBeHCTBO U Tloj0bue duryp,
TPeYroJIbHUKOB; TapasljIe/IbHOCTb U NepHeHAUKYISIPHOCTb
MIPSIMBIX, YTOJI MEXKY MPSIMbIMU, CUMMETPUST
OTHOCUTE/IbHO TOYKHU M NPSMOW; [I/TMHA, paCCTOSTHUE,
BeJIMYMHA YIJ1a, I/I0La/b, IEPUMETP.

Ncnonb3oBars (popMysibl: eprMeTpa U MIIoaiu
MHOT'OYT'0JIbHUKOB, [IJIMHbI OKPY>KHOCTH U TIOLAJ Y KpyTa,
00BEMa MpsIMOYTOILHOTO Tlapasijiesienuresa.
OnepupoBaTh NOHATUAMM: PSIMOYTO/IbHAsI CUCTEMA
KOOp/IMHAT, BEKTOP; UCIO0/Ib30BaTh 3TH MOHITUS [JIs1
Tpe/iCTaB/IeHUs JaHHbIX U pellleHus 3aJjay, B TOM Yuciie
U3 ZIPyTUX yueOHBIX TIPeIMETOB.

Pemars 3a;aum Ha NOBTOpPEHVE OCHOBHBIX MOHATUH,

NJITFOCTPALIUIO CBsI3eM MEXYy pPd3/IMYHBIMHU YdCTAMHU KYypCd.

Bbi0MpaTh MeTo/ /151 PellleHus 3aauu.
Pemars 3aaum 13 1oBCeJHEBHOM XKU3HU
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Y OMUCAHHbIe
YeTbIPeXyrO/IbHUKH.
Teopema ITudaropa u
Hayasia
TPUTOHOMETDPUU.
PerieHne o011xX
TPeyTo/IbHUKOB.
IIpaBusbHEBIE
MHOTOYTOJIbHUKHU.
[Tpeo6pa3zoBanus
TIJIOCKOCTH.
Iewxkenus. [Togobue.
CummeTtpus.
[Tnowmage.
Brruncienue
rtomagen. Inomaau
noj00HBIX (HUryp.
[ekapTOBbI
KOOp/IMHAThI Ha
TJIOCKOCTH.

BekToper

Ha TJIOCKOCTH

OBLJEE KOJIMYECTBO
JACOB I10 I[TPOI'PAMME

68
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PABOYAMA ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDb 1 CTATUCTHUKA» B 7-9 KIIACCAX

INOSACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM IIM(QPOBOM MUpe BEPOSITHOCTh W CTaTUCTHUKA MPHUOOpeTaroT BCE
OOJIBIIYI0 3HAUMMOCTh, KaK C TOUKU 3PEHUsi MPAKTUYeCKUX TPUIOKEHUM, TaK U UX
ponu B o00pa3oBaHWMM, HEOOXOJUMOM KaKAOMY ueyioBeKy. BospacraeT uumciio
npodeccuii, TIpY OBJIaZIeHWU KOTOPLIMU TpeOyeTcsi Xopoiasi 6a3oBasi MOJATOTOBKA B
00/1acT BEpOSITHOCTA W CTaTUCTHKH, TaKas TMOATOTOBKA BaXkKHA [/l TPOJOJ/DKEHUS
oOpa3oBaHUs U AJis1 YCIIEIHOM TTpodeCcCUOHATBHON Kapbephl.

Kaxzplii yesioBeK MOCTOSIHHO MPUHUMAET pelleHrs Ha OCHOBE UMEOLLUXCS Y Hero
OaHHBIX. A 7yt 000CHOBAaHHOTO TIPUHSITHSI DelleHdsi B YC/IOBUSIX HeJOCTaTKa WU
n30biTKa WHpOpPMaLMKM HeoOXO0AWMO B TOM UHC/Ie XOpomio ChOpMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUUECKOe MbIIIeHHe.

VIMeHHO 103TOMY OCTPO BCTasra Heo6X0AWMOCTb CPOPMUPOBATEH Y 00yUarOIIUXCS
(YHKLMOHATBHYI0 T'PaMOTHOCTb, BK/IIOUANOIYI0 B cebs B KauecTBe HeOTbeM/IeMOid
COCTaB/ISIFOLEN yMeHHe BOCIIPUHMMAThb M KPUTUUECKW aHalIu3upOBaTh UH(POPMALUIO,
Tpe/iCTaB/eHHYI0 B Pa3/MuUHbIX (hopMax, MOHUMAaTb BEPOSITHOCTHBIA XapaKTep MHOTUX
peasibHbIX TIPOLIECCOB U 3aBUCHMMOCTeM, MPOU3BOJAUTH MPOCTEWIINEe BepOSTHOCTHbIE
pacuéThl.

3HAaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU TpUHIMIIaMU cOopa, aHanu3a |
Tpe/iCTaB/eHNsT JAHHbIX M3 pa3/MuHbIX cdep >KU3HU 0O0ljecTBa W TrocyJapCTBa
npuobijaeT oOyyaromMxcsi K  OOIeCTBeHHbIM UWHTepecaM. V3yueHue OCHOB
KOMOVHATODUKM pa3BMBaeT HaBbIKM OpraHusaluu Iepebopa U TMoAcuyéTra uwMcria
BapUaHTOB, B TOM UHWC/e B INPUK/IAJHBIX 3ailauax. 3HAKOMCTBO C OCHOBAMU TEOPHUU
rpadoB CO3[aéT MaTemaTHuecKu GyHJaMeHT s (OPMHUPOBAHUS KOMIIETeHLIUM
B oOmactyu vHGOPMATUKU U LUQPPOBBIX TeXHOMOTWH. [Ipy M3ydyeHHWU CTAaTUCTUKU U
BePOSITHOCTU 00O0ralljatoTcsi TIpeJCcTaB/ieHuss 00yJarolMxcsi O COBPeMeHHOW KapTHHe
MUpa U MeTOJax ero MCc/ie[oBaHus, (OPMUPYETCS TTOHMMaHKe POJIM CTaTUCTUKHU Kak
VUCTOYHMKA COLMAaAbHO 3HAuMMOM WH(OpPMAaLMM W 3aK/J1aJblBalOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBILLIJIEHHSI.

B cooTBeTCTBUM C JAHHBIMU IIeJISIMU B CTPYKType TporpamMmbl yueOHOTo Kypca
«BeposiITHOCTh U CTaTUCTUKa» OCHOBHOTO 0011[ero 06pa3oBaHUs Bbl/leleHbl CleyHoIye
coJiepkaTesibHO-MeToAuueckie JyuHWM: «[lpeAcTaBieHue [aHHBIX W OMMcaTeIbHast
CTaTUCTHKa», «BeposTHOCTb», «3JneMeHTbl KOMOWHATOPUKW», «BBeZieHHe B TeOpUIO
rpadoB».

Copepxanve yvHUM «llpefcTaBieHye [aHHBIX W OINUCaTe/bHAs CTAaTUCTHKa»
CJTy>KUT OCHOBOM [i7is1 (popMHpOBaHUsI HaBLIKOB paboThl € H(GOpMalMeii: OT UTeHUs U
WHTeprpeTalud WHGOpMalM, Tpe/CTaBleHHOW B Tabiauliax, Ha JAUarpamMmax u
rpa¢ukax, Ao cOopa, TpeACTaBlAeHUs] W aHalW3a JaHHBIX C MCI0J/Ib30BaHUEM
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CTaTUCTUUYECKMX XapaKTepUCTUK CpeJHUX U paccenBaHus. Paborasi ¢ /JaHHBIMH,
oOyuaroliecsi yyaTcs CUMTbIBaTb U WHTEPIIPeTHPOBaTh JlaHHbIe, BbIJBUTATH,
apryMeHTUpOBaTb U KPUTUKOBAaTb IIPOCTEMIIMEe TUIOTe3bl, PAasMBILUIATE Haj,
¢dakTopaMy, BBbI3BIBAIOIIUMM W3MEHUMBOCTb, U OLleHMBaTb WX B/WSHHE Ha
paccMaTpyBaeMble BeJIMYMHBI U IIPOLIeCChI.

VIHTyUTUBHOE TipefCTaB/ieHMe O CJIy4YalHOU W3MEHUMBOCTH, MCCIeJoBaHre
3aKOHOMEpPHOCTEeN U TeHJEHLIMM CTaHOBUTCS MOTHBHUPYIOIEM OCHOBOW [JiSl M3YUeHUs
TeOpUH BeposITHOCTel. boJibloe 3HaueHre NMErOT MPAKTUYeCKre 3a/laHusl, B UaCTHOCTH
OMBITHI C KJIACCUUeCKUMU BEPOSITHOCTHBIMU MOZe/ISIMU.

[ToHsITHE BEPOSITHOCTU BBOJAUTCS KaK Mepa IMpaB/onoZo0Us c/lyyailHOro coObITHSI.
[pu nM3yyeHnu yuebHOro Kypca oOyuaromiyecsi 3HaKOMSITCS C POCTENILIMMU MeTOiaMH1
BBIUMC/IEHHST BEpPOSITHOCTEM B CJIy4auHbIX 3KCIIEPUMEHTaX C pPaBHOBO3MOXHBIMU
3JIeMeHTapHbIMM MCXO0JaMH, BePOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOLIMMU CTaBUTb U
peiiath 6osee cloXKHbIe 33/jaud. B yueOHBIN Kypc BXOZAST HauasbHble Mpe/iCTaB/IeHuUs
O C/IyyaWHBIX BeJIMUMHAX U UX YUCJIOBBIX XapaKTepPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYLIeCTB/sSIeTCS 3HAKOMCTBO OOydarommxcs
C MHO)KeCTBaMM U OCHOBHBIMM OllepaliisiMy HaJi MHOXXKeCTBaMM, pacCMaTpUBarOTCS
IIpUMepbl T[pUMeHeHUs [/ pelleHus 3ajady, a TakKe MCII0/b30BaHUsl B [PYrUX
MaTeMaTHUeCKHUX Kypcax U yueOHbIX TpeZiMeTax.

B 7-9 knaccax wu3yuaercs yueOHbI KypC «BepoOsSITHOCTb M CTaTUCTUKa», B
KOTOpbIM BXOAAT  pasfensl:  «llpencraBieHve  AaHHBIX W OMUcaTesbHast
CTaTUCTUKA»,

«BeposiTHOCTB», «D/1leMeHTbl KOMOMHATOPUKW», «BBesieHre B TeopHio rpadoB».

OOiiee uKMC/IO YacoB, PeKOMEHJOBAaHHBIX [/ U3yueHWs YyuyeOHOro Kypca
«BeposiTHOCTh M cTaTuCTHKa», — 102 vaca: B 7 kiacce — 34 yaca (1 yac B Hejento),
B 8 ksacce — 34 yaca (1 yac B HeZient0), B 9 Knacce — 34 yaca (1 yac B Hejie/lto).

COJEPXXAHUWUE OBYUEHUSA
7 KJIACC

[TpefcTaBneHre JaHHBIX B BUZe TabOMMI], Auarpamm, rpaduKoOB. 3ario/iHeHHe
TabJTHI], UTeHHWe U TIOCTPOeHHe Auarpamm (CTONOUKOBBIX (CTOMOUATHIX) U KPYTOBBIX).
UteHue rpayvKoB peasibHbIX MpOL[ECCOB. V3BneueHne HMH(pOpMAIMU U3 JUarpaMM M
Ta0JIU1I, MCII0/Ib30BaHKe U MHTepIIpeTalys JaHHbIX.

OnucaTtenbHasi CTaTUCTUKA: CpejHee apuMeTHUYecKoe, MeJuaHa, pa3Max,
Haubosblllee W HavWMeHbIllee 3HaueHUsi Habopa UYMCIOBBIX [laHHBIX. [IpuMepbl
CTy4ariHOM U3MEHUHBOCTH.

CnyuaiiHbIé 9KCTIepUMeHT (OITbIT) U CTyuaiiHoe coObITHe. BeposiTHOCTB 1 YacToTa.
Posib MasiOBepOSITHBIX W TPAKTAYeCKH [JOCTOBEPHBIX COOBITUM B TIpUPOZie U B
obiiectBe. MoHeTa U UrpaJibHasi KOCTh B TEOPUU BEPOSITHOCTE.

I'pad, BepiimHa, pedbpo. CterneHb BepiuHbl. Uncio pébep ¥ cymMMapHasi CTeleHb
BepivH. [IpeacTaBnenuve o cBsa3HoCTH rpada. Leru u kel [Tyt B rpadax. O6xoz
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rpaca (3tinepoB 1yTh). [IpefcTaBieHre o6 opueHTUpOBaHHOM rpade. PellieHue 3azau
C IOMOIIbIO IpadoB.

8 K/IACC

[TpencraBieHue JaHHBIX B BUjle Tab/UL], JUarpamm, rpadukoB.

MHOXeCTBO, 3/IeMeHT MHOKeCTBa, [0AMHOXKeCTBO. Orneparjyy HaJ, MHOXKeCTBaMU:
o0bevHeHWe, TiepeceyeHue, AorosHeHyde. CBOWCTBA orepalydii Haj, MHOKeCTBaMHU:
riepeMeCcTUTe/IbHOe, coueTaTe/IbHOe, pacripejenuTebHoe, BKoUyeHus. Vcrnonbp3oBanHue
rpaduueckoro TmpeACcTaB/eHUs] MHOXKECTB /ISl OIMCaHUsl peasibHbIX T[IPOLIECCOB U
SIBJIEHUH, TIPDU PeLLeHnH 3a/jau.

N3mepeHue pacceuBaHus [JaHHBIX. [lucriepcuss ¥ CTaHAAPTHOe OTK/IOHEHHe
YKC/IOBBIX HAOOPOB. /[narpaMMa paccerBaHUSI.

OneMeHTapHbIe COOLITHS Cy4aiHOTO ormbitTa. CiyuaiiHble coObITHS. BeposTHOCTH
coObITHH. OIBITHI C PaBHOBO3MOKHBIMU 3J/IeMEHTApHBIMA COOBITHAMU. CITydaiHbIHN
BbIOOp. CBSI3b MEXKJy Ma/IOBEPOSITHBIMUA U TPAKTUUECKH JOCTOBEPHBIMH COOBITHSMU
B TIPUPO/e, 00IIeCTBe U HayKe.

HepeBo. CBOMCTBa [JepeBbeB: €IWUHCTBEHHOCTb MYTH, CYIleCTBOBaHME BHCSUEH
BepILMHBI, CBSI3b MEX/y UKCIOM BeplMH W 4ucjioM pébep. IIpaBuio yMHOKeHUSI.
Perenue 3a/jau ¢ moMoIibio rpagos.

[TpoTuBOMOI0KHBIE COOBITHA. JuarpamMmma Oiinepa. O0beirHeHNE U TiepeceueHre
cobpiThii. HecoBMecTHBIe cOOBITHS. DopMyra CIOXKeHUs BEpPOSITHOCTEM. Y C/IOBHast
BepPOATHOCTh. [IpaBwio ymHOKeHUsi. He3aBucumbie coObiThsA. IlpefcTaBiieHuve
SKCIepUMeHTa B BHJle JepeBa. PellleHWe 3a/jau Ha HaxXOXJeHUWe BEPOSTHOCTEMN
C IOMOLBIO JiepeBa CJIy4alHOr0 SKCIIepUMeHTa, JyuarpaMm Jusiepa.

9 K/TACC

[TpencraBneHye JaHHBIX B BUJe Tab/uI], AuarpaMM, TpadyKOB, WHTEPIIPETALIUS
JNaHHBIX. UTeHre U TTocTpoeHue Tab/uil, Auarpamm, rpadykoB Mo peanbHbIM JaHHBIM.

[TepectaHoBKM U (akTopuan. CoueTaHWss W UWCIO COYeTaHUW. TpeyroyibHUK
[Tackass. PerieHre 3a/1au ¢ UCMO/Tb30BaHKEM KOMOMHATOPUKHU.

I'eomeTprueckasi BeposATHOCTb. CiyualiHbli BbIOOD TOUKM U3  (PUTYpHI
Ha [VIOCKOCTH, U3 OTPe3Ka U U3 YT OKPYKHOCTH.

WcnbiTanve. Ycnex U Heypaaua. Cepusi UCHbITaHUM 10 mepBoro ycriexa. Cepust
HcTbITaHu bepHyui. BeposiTHOCTH COOBITHI B CEPUM UCTTBITaHUN bepHYy/IH.

CnyyaiiHasi Be/MYMHA W pacripefie/ieHue BeposSTHOCTeM. MaremaTnueckoe
oXuaHve U gucrnepcus. IIpyMepbl MaTeMaTAUeCKOro OXXUZJAHUS KaK TeOpeTUYeCKOro
CpeHero 3HaueH’s BeJIMUMHbI. MaTtemMaTHuyecKoe OKWJaHWe W JUCIepCUsi CTydanHOU
BeJIMUMHBI «UUCJIO YCTIeXOB B CEPUU UCMBbITAHUM bepHymim».

[MoHsiTHE 0 3aKOHe OoblIMX yrces. Vi3MepeHre BepOSITHOCTe! C MOMOIIbIO UacToT.

Posb 1 3HaueHue 3aKOHa OOJIBIIIMX YKCeN B IIPUPO/ie U 0bIIecTBe.
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INIPEJIMETHBIE PE3YJIbTATDbBI

[TpemgMeTHBIE pe3y/nbTaThl OCBOEHHUSI IPOrpaMMbl y4eOHOrO Kypca K KOHI[Y
oOyueHus B 7 Kjacce:

YuraTte uWHGpOpMaLMIO, TpeACTaB/leHHYHd B Tabiuiax, Ha [AWarpaMmax,
Tpe/iCTaB/sATh JaHHble B BHje Tab/iull, CTPOUTb [JuarpaMMbl (CTO/IOMKOBBIE
(cTronbuaTkie) ¥ KpyTroBbie) MO0 MacCUBaM 3HAUeHHUH.

OnuckiBaTh U UHTEPIPETUPOBATh peajibHble YUC/IOBbIE JAaHHbIE, Npe/iCTaB/IeHHbIe
B Tab/MLIax, Ha JUarpaMMax, rpadukax.

Vcrionb30BaTh /1J11 OMMCAHUS JaHHbIX CTaTUCTUYECKHEe XapaKTepUCTUKU: CpeJHee
apudmMeTHyeckoe, MeZiiaHa, Haubosblllee U HaMeHbIIlee 3HaUeHusl, pa3Max.

ViMeTb Tipe/cTaB/ieHWe O CJIy4allHOW W3MEHUYMBOCTU Ha TpuMepax IieH,
¢bu3nUeckux BeMUYMH, aHTPOINOMETPUUECKUX [aHHbIX, HMeTb IIpe/iCTaB/ieHHe O
CTaTUCTUYECKOU YCTOUUMBOCTH.

[TpenmeTHble pe3y/bTaThl OCBOEHMS TIpOrpaMMbl y4yeOHOTO Kypca K KOHITY
obyueHus B 8 Ki1acce:

W3Bnekatb 1 npeobpa3oBbIBaTh MHPOPMALIHIO, TIPE/ICTaB/IeHHYIO B BUZe Tab/uil,
auarpamm, rpaukoB, TIpe/iCTaB/sATh JaHHbIe B BUle TaOIuLl, AuarpamMmm, rpadukos.

OnuchiBaTh [JlaHHble C TIOMOIIBIO CTaTUCTUUECKUX TIOKa3aTejield: CpeaHUX
3HaueHUM U Mep paccerBaHus (pa3Max, AUCIIePCHUs U CTaHapTHOe OTK/IOHEHHE).

HaxoauTh 4acCTOTbI UMC/IOBBIX 3HAUEHWW W YaCTOThl COOBITHI, B TOM UHCJIE
T10 pe3y/ibTaTaM U3MepeHui 1 HaOJIroIeHU.

HaxouTb BepOSTHOCTU CAyualiHbIX COOBITHM B OIBITaX, 3Has BEpPOSITHOCTU
j/leMeHTapHbIX COOBITUH, B TOM 4YKCJe B OMbITaX C PaBHOBO3MOXHBIMU
3/IeMeHTapHbIMU COOBITUSIMU.

Wcrnonb3oBaTh Trpaduueckue MoJed: JepeBO C/Iy4alHOro 3SKCIepUMeHTa,
[iyarpamMMbl JDjiepa, YMCI0Bast rpsiMas.

OrnepypoBaTh TOHATUSIMUA: MHOKECTBO, TOAMHOXKECTBO, BBITIOJIHATH OMepanuu
HaJi MHO>KeCTBaMH: 00be/IuHeHe, TiepeceueHue, JOTOTHeHNe, TIepeUUC/IsTh 3/IeMeHThI
MHO>KeCTB, IPUMEHSITb CBOMCTBA MHOKECTB.

Wcnonb3oBaTh rpaduueckoe TpeCTaB/ieHUMe MHOXXECTB W CBsI3ed MeXJy HUMU
[/ OTIMCAHUS TIPOLIeCCOB U SIBJIEHWW, B TOM UHMCJ/Ie TIPY pelleHuU 3ajjau U3 APYrux
yueOHBIX IMPeZIMETOB U KypPCOB.

[TpemMeTHBIE pe3y/lbTaThl OCBOEHHUSI TPOrPaMMbl y4eOHOrO Kypca K KOHI[Y
oOyueHusi B 9 KJacce:

V3Bnekath U TpeoOpa3oBbiBaTh HWHGMOPMAIIMIO, TPEICTaBIeHHYI0 B Pa3IAYHBIX
WCTOUHWKAX B BUje TaO/uI], AuarpamMm, rpaduKOB, TIPe/CTaB/ATh JaHHbIE B BUJE
TabJTUI], [UarpamMM, rpauKOB.
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Pemmatb 3aZiaud = OpraHM30BaHHBIM  TlepeOOPOM  BapWaHTOB, a  TaKXKe
C UCITO/Tb30BaHWeM KOMOMHATOPHBIX MPaBU/I U METO/IOB.

Vcrionb3oBaTh onvcare/ibHble XapaKTePUCTUKU [1J11 MaCCUBOB YKCJ/IOBBIX JAHHBIX,
B TOM UHKCJIe Cpe/IHHe 3HAaUeHUs] U Mepbl pacCerBaHMUsI.

HaxoauTh 4acTOThl 3HAUEHWM W YaCTOThI COOBITHS, B TOM UHCJIE TO/b3YSCh
pe3y/ibTaTaMU MPOBeIEHHBIX W3MepeH! 1 HaO/IoieHUi.

Haxo/uTh BepOSITHOCTH C/Ty4YalHBIX COOBITUM B M3YU€HHBIX OIbITaX, B TOM UHC/Ie
B OINbITaX C PABHOBO3MOXXHBIMU 3/IeMEHTAPHBIMU COOBLITUSIMH, B CEPUSIX MUCIbITAaHUN
J10 TIepBOr0 ycrexa, B Cepusix UcnbiTaHui bepHyu.

ViMeTh npe/icTaB/ieHre O CTy4yaliHOW BeJIMUMHE U O pacripe/ie/ieHUH BepOSITHOCTEM.

VimeTb TmipeAcTaBieHWe O 3aKOHe OOMbIIMX YMCel KaK O TIPOSIBJIeHHUU
3aKOHOMEpPHOCTU B CJIyUaliHOM W3MEHUHMBOCTU W O POJIM 3aKOHA OOJBIIMX 4YKCes
B TIPUPO/E U 001IIeCTBe.
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TEMATHUYECKOE IVNTAHUPOBAHUE

7 KIIACC
HaumenoBanue pa3zgena |(KosmmuectBo OcHOBHOe cojeprkaHue OcCHOBHBIe BU/IbI ZIeSITeTbHOCTHA 00yYaroInxcst
(Tembl) Kypca 4yacoB

[IpencraBiieHve JaHHBIX 7 [IpencraBiieHye JaHHBIX OcBauBaTh Croco0bI TTPe/ICTaB/IeHUS
B Tabsuijax. [TpakTrueckue CTaTUCTUYECKUX TAaHHBIX U YMCIOBBIX MaCCUBOB
BBIUMC/IEHUSI 110 TaOTMUHBIM C TMOMOLIL[bI0 TAabJIML] ¥ AUarpaMM C UCTIO/Ib30BaHUEM
JlaHHbIM. V3B/IeueHue u aKTyasbHbIX U BaXKHBIX JAHHBIX (JeMorpaduueckue
WHTEpIIpeTays TaOIMUHBIX JlaHHbIe, TIPOU3BO/ICTBO NPOMBILIJIEHHON U
JlaHHbIX. [TpakTUUeckas CeJIbCKOXO03SIMCTBeHHOM TIPOAYKLIUHY, 00IjeCTBeHHbIe
pabota «TabauiibI». Y TIPUPO/ZIHbIE SIBJIEHUS).
I'pacduueckoe M3yuaTth MeToAbI PaboThI C TAOTMUHBIMU
rpe/iCTaB/ieHUe TaHHBIX Y rpadrueCcKuMU Tpe/CcTaB/IeHUsIMU
B BU/I€ KPYTOBBIX, JTaHHBIX C TTOMOILIBIO LIU(PPOBBIX PECYPCOB B
CTONOUKOBBIX (CTO/NOUATBIX) | XO[ie MPAKTUYeCKUX paboT
fuvarpamm. UreHuve u
MOCTPOEHUE AuarpaMm.
[TpuMmepn! semorpaduueckux
JiiarpaMm.
[TpakTHueckas paboTa
«/lvarpammbi»

OrnucaresibHasi CTaTUCTHKA 8 Yucnosbie Habopbl. CpegHee | OcBamBaTh MOHATHA: YKCI0BOI Habop, Mepa

apu(mMeTHyecKoe.
MepaunaHa urcioBoro Habopa.

LIEHTPa/IbHOW TeH/IeHLIuM (Mepa LieHTpa), B TOM UKC/ie
cpeiHee apupMeTUUeCKOe, MeiMaHa.
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Y CTOMUYHMBOCTb Me/IMaHBbI.
[TpakTHueckas pabora
«CpeiHrie 3HaUEHUS».
HauboJibliliee ¥ HaMeHbIIIee

3HaueHUs YKCI0BOTO Habopa.

Pa3max

OnuUChIBaTh CTaTUCTUYECKUE JaHHbIE C TOMOIIIBIO
cpeJjHero apumMeTHUeCKOT0 U Me/IaHbl. Pelath
3a/1auul.

M3yuaTh CBOMCTBA CPETHUX, B TOM UHCJIE

C TIOMOII[BIO LIM(POBBIX PECYPCOB, B XO7e
MTPaKTHUUeCKUX pador.

OcBauBaTh MOHATHUS: HAUOO/IbIIIEe U HAUMEHbIIIee
3HAUEHMsI YUCIOBOTO MaCCHBa, pa3Max.

Pemarp 3agaun Ha BEIOOp criocoba onucaHust
JAHHBIX B COOTBETCTBUM C TIPUPO/ION JAHHBIX U
1[eJITMU UCCJIe/IOBAHUS

CryyaiiHasi U3Me@HYMBOCTh

Cry4aiiHasi U3MEeHUYMBOCTh
(mpumepsl). HacToTa
3HaueHUM B MacCUBe
JaHHbIX. ['pynnupoBka.
['uctorpaMmel.
[TpakTHueckas pabora
«CnyJaiiHasi U3MEeHYUBOCTb»

OcBavBaTh MOHATHA: YACTOTA 3HAYEHUI B MacCHBe
JTaHHBIX, TPYTIIMPOBKA JaHHBIX, TUCTOTPaMMa.
CTpouth 1 aHa/IM3UPOBATh I'MCTOTPaMMBl,
MoAOMPATh MTOAXOASIINM IIaTr TPYITITUPOBKH.
OcBauBarh rpaduueckue npejcTaBieHus pa3HbIX
BU/IOB CJIyYallHOW U3MEHUYUBOCTH, B TOM UMCJIe

C MIOMOIIbIO LIU(PPOBBLIX PECYPCOB, B X0/Ie
TIPAKTHUUeCKO paboThI

BBegeHue B Teoputo rpacdoB

I'pad, BepiHa, pebpo.
I[NpexcraByieHye 3aaun

c omoIibto rpacda. CrerneHnb
(BaJIEeHTHOCTb) BepILUHBI.
Yucso pébep u cyMMapHasi
CcTerneHb BepiuuH. Llerns v

OcBauBaTh NoHATHS: Tpad, BepilivHa rpada, pedbpo
rpada, cTerieHb (BaleHTHOCTb BepIlIMHbI), LIellb U
LUK/

OcBauBaTh NOHATHA: TIYTh B rpade, 3iiIepoB MyTh,
o6xoz rpada, OpreHTUPOBaHHbIN rpad.

PemaTh 3a/iauM Ha MOWCK CYMMbI CTeTleHeli BepIlvH
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uukin. [TyTs B rpade.
[IpencraBieHue O CBA3HOCTU
rpaca. O6xoz rpaca
(SUJ1epOB MYTh).
[IpencraBiieHue

00 OpYeHTUPOBAHHBIX

rpadax

rpada, Ha 1oucK 06xoza rpacda, Ha TIOUCK MyTel

B ODUEHTUPOBAHHBIX rpadax.

OcBauBaTh CIIOCOOBI Mpe/iCTaBIeHNs 3a/iayu U3 Kypca
anrebpbl, TeOMETPUU, TEOPUH BEePOSITHOCTEH, IPYTUX
MpeIMETOB C TIOMOILIbIO TpacoB (KapThl, CXeMBbl,
3/IeKTpUUeckue 1iernu, PyHKI[MOHa/IbHbIe
COOTBETCTBUSI) Ha TIpUMepax

BeposATHOCTH ¥ yacToTa
CJTy4aitHOT'O COOBITHS

CyyaliHbIM OMBIT U
CylyJaiiHoe COObITHe.
BeposiTHOCTB U yacToTa
cobbiTus. Ponb
MasIOBepOSITHLIX U
TpaKTUYeCKU JJOCTOBEPHBIX
COOBITHI B TIPUPO/IE U

B o0O1IecTBe. MoHeTa 1
urpasbHasi KOCTb B TEOPUU
BEpPOSITHOCTEN.
[TpakTHueckas paboTa
«YacrorTa BheInaZieHus opJia»

OcBauBaTh NOHATHSA: CJIyYalHbIN ONBIT U
c/lydaiiHoe COObITHE, MajIOBepOSITHOE M MPAaKTUUeCKH
JIOCTOBEPHOe CoOBITHE.

M3yuyaTh 3HaUMMOCTh Ma/IOBEPOSATHBIX COOBITUM

B TIPMPO/ie 1 00I1leCTBe Ha BaXKHBIX MpUMepax
(aBapuu, HecuacCTHbIe C/1y4au, 3alfuTa MepcoHaIbHOU
vH(OopMaLuy, nepejaya JaHHbIX).

M3yuaTh posib K1aCCUYeCKUX BepPOSITHOCTHBIX
Mozieniern (MOHeTa, WrpajibHasi KOCTb) B
TeOpPUH BepOSITHOCTEM.

Ha6./1r05aTh ¥ U3yuaTh YaCTOTY COOBITHI B TIPOCTHIX
5KCIIepUMEeHTax, B TOM UHMCJ/ie C TIOMOLLBIO L[U(POBBIX
pPecypcoB, B X07ie IpakTH4Yeckoil paboThbl

O06o06menue,
CUCTeMaTH3aLys 3HaHUH

[IpencraBneHue JaHHBIX.
OnucaresibHasi CTaTUCTUKA.
BeposATHOCTH C/lyyaliHOTO
COOBITUS

IToBTOPATH M3yUeHHOE U BBICTPAUBATh CUCTEMY
3HaHUMU.

PemaTh 3ajauM Ha Npe/CTaB/leHUE U ONKCAHKe
JJaHHBIX C TTIOMOLLBIO U3yYeHHBIX XapaKTepUCTHK.
OO0cyXaTh MpUMepPbI CJy4YaiiHbIX COOBITUM,
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MasiOBepPOSITHBIX Y MPaKTUYECKU [JOCTOBEPHBIX
CJTyYalHBIX COOBITHH, MX POJIU B TIPUPO/E U KU3HU
yesioBeKa

OBIIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME
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8 KVIACC

7 Kjacca

OnucaTtenbHasi CTaTUCTUKA.
CrnyyaiiHast U3MeHUHUBOCTb.

CpeaHue urc/ioBOro Habopa.

CiyuaiiHble COOBITHSI.
BeposaTHOCTU U 4aCTOTHI.
Knaccruueckre moaenu
TeOPUU BEPOSITHOCTEN:
MOHeTa Y UrpajbHasi KOCTb

HaumeHnoBaHue pasziesia  (KosmuecTBo OCHOBHOe cofiep>kaHye OCHOBHbBIE BU/IBI [1€SITE/IbHOCTH 00YyYaroINXCS
(Tembl) Kypca 4yacoB
[ToBTOpEHME Kypca 4 [TpesncraByieHre JaHHBIX. IToBTOPATH M3yUeHHOE U BHICTPAUBATh CUCTEMY

3HaHUM.

PemaTthb 3ajjauM Ha rpe/iCTaB/ieHUe U ONUCaHue
JTaHHBIX C TTOMOIIIbIO W3yUeHHbIX XapaKTepPUCTHK.
PewmiaTh 3ajauM Ha Mpe/CcTaB/ieHue TPYIITMPOBAHHBIX
JJaHHBIX U OMMUCAaHWe Cy4alHOU U3MEeHUUBOCTH.
PemaThb 3a/jauM Ha ornpezie/ieHUe 4acTOThI
CJly4aiHbIX COOBITUM, 00CYKeH1e TPUMEPOB
CTy4YaliHBIX COOBITHI, Ma/IOBEPOSITHBIX U
MIPAKTUUeCKU JOCTOBEPHBIX CTyYalHbIX COOBITHH, UX
POJIY B TIPUPO/IE U )KU3HU UeloBeKa

OnucarenbHasi CTaTUCTHKA.
PacceviBaHue JaHHbIX

Otknonenus. ucrniepcusi
YKC/IOBOTO Habopa.
CraHpapTHOe OTK/IOHEHHe
YKrC/I0BOrO Habopa.
IyuarpaMMbl paccerBaHUs

OcBauBaTh NOHATHUA: JUCIIEPCUs U CTaHJApTHOe
OTKJ/IOHEHVe, VCII0/1b30BaTh 3TH XapaKTepPUCTHUKHU
[J/1s1 OTIMCaHWs pacCenuBaHUs JaHHbIX.

BbIABUraTh rUnoTe3bl 00 OTCYTCTBUU WU HATUYUU
CBSI3U I10 AuarpaMmaM pacCcerBaHusl.

CTpouts uarpamMmbl pacCeMBaHUs 110 UMEIOLLIUMCS
JlaHHbIM, B TOM UHCJIe C TIOMOIL|bI0 KOMITIbIOTEpa
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MHuoxkecTBa

MHO>KecTBO,
NoAMHOXKecTBO. Ornepauyu
Ha/ MHO)KeCTBaMHU:
o0beiuHeHe, TiepeceueHue,
JIOTIO/THEHHE.

CaolicTBa ornepauyi

Ha/i MHO>KeCTBaMM:
riepeMecTUTe/bHOE,
coueTaTeJIbHOe,
pacrpezie/iuTebHOe,
BK/TFOUEHHUSI.

I'padmueckoe
ripe/icTaB/eHUe

MHO>KeCTB

OcBauBaTh NMOHATHA: MHOXKECTBO, 3/7IeMEHT
MHOXXeCTBa, TIOJIMHOXXECTBO.

BbINo/THATH onepanuu HaJi MHOYKeCTBaMMU:
o0beiHeHNe, iepeceveHye, 10ToTHeHHe.
Hcnonb30BaTh CBOKCTBA: EPEMECTUTE/ILHOE,
coueTaTesbHOe, pacrpeeuTeIbHOe, BKIHOUEHUS.
Ncnonb3oBark rpadrueckoe npejcTaB/ieHye
MHOXXEeCTB TIPU OTMCaHWHU pPeasibHbIX MPOLeCCOB U
sIBJIEHUH, TIPU PellieHnH 3a/layu U3 APYTUX yueOHbIX
TipeIMeTOB U KYPCOB

BeposiTHOCTh C/Ty4alHOTO
COOBITUS

OneMeHTapHbIE COOBITHSI.
CryuaiiHble COObITHSI.
BnarornpusTCTByIOIITe
3/IeMeHTapHbIe COOBITHSI.
BeposiTHOCTU COOBITHH.
OMnBITEI C PABHOBO3MOXXHBIMHU
3/IeMeHTapHLIMU COOBITHUSIMHU.
CnyuaiiHbiii BBIOOD.
[TpakTHueckas paboTa
«OnbIThI

C PaBHOBO3MO>XHBIMHA

OcBauBaTh MOHATHS: YIeMeHTapHOe COOBITHE,
ClydaiiHoe cOObITHe KaK COBOKYITHOCTb
6/1arONPUATCTBYIOIIUX 3/IEMEHTAaPHBIX COOBITHH,
PABHOBO3MOYKHbBIE 3/IeMEHTapHbIe COOBITHSI.
PemiaTh 3ajaud Ha BLIUKC/IEHUE BEPOSITHOCTEMH
COOBITHI TIO BEPOSITHOCTSIM 3/IeMeHTapHBIX COOBITUM
C/Ty4alHOT O OIbITA.

PemmiaTh 3ajauM Ha BLIUKC/IEHUE BEPOSITHOCTEH
COOBITHI B OMbBITaX C PABHOBO3MO>KHBIMH
3/IeMEHTapHBIMHU COOBITHSIMH, B TOM YHCJIe

C TIOMOIIIbI0 KOMIIBIOTEPA.
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3/1eMEeHTapHBIMU
COOBITUSIMU»

IIpoBOAUTH U M3y4YaThb OMbLITHI

C PaBHOBO3MO>KHBIMH 37IeMEHTapHBIMU COOBITHSIMU
(c ucrop30BaHMEM MOHET, UT'PajibHbIX KOCTEeH,
OPYTUX Mo/iefiei) B X0Zie TIPaKTHUeCKoi paboThI

BBegeHue B Teopuro rpaos

HepeBo. CBoUCTBa /iepeBa:
eIMHCTBEHHOCTh MYTH,
CyIlleCTBOBaHUE BUCSUEU
BEpIINHbI, CBSI3b MEXY
YKMC/IOM BEpIINH U YHUC/IOM
pébep. IIpaBuIO yMHOKEHUS

OcBaMBaTh MOHATHA: JIePeBO Kak rpad 6e3 1ukia,
BUCsSTUas BepiMHa (JIMCT), BETBb [IepeBa, MyTh

B /iepeBe, JUaMeTp JepeBa.

Vi3yuyaTh CBOMCTBA /IepeBa: CyI[eCTBOBAHHE BUCSIUEH
BEepIIMHBI, e JUHCTBEHHOCTh MYTH MEXY JBYyMS
BepIIMHAMH, CBSI3b MEK/y UKCJIOM BEPIIIMH U YKC/IOM
péoep.

PemiaTth 3ajauM Ha TIOKMCK U [TepeUrceHre

IyTel B JiepeBe, oIpe/ie/ieHHe UnCia BepIvH Uin
pébep B fiepeBe, 00X07 OMHAPHOTO epeBa, B TOM
YKC/ie C MpUMEeHeHWeM MpaBuia YMHOXKEHHUS

CryuaiiHble COOBITHS

[TpoTHBOIIO/I0’KHOE COOBITHE.
Huarpamma Duinepa.
ObbeauHeHMe U TiepeceueHre
cobbITHii. HecoBMecTHBIe
cobbiTus. Popmyra
CJI0XKEHUST BEPOSITHOCTEH.
[TpaBW/I0 YMHOKEHHST
BEepPOSITHOCTEeM. Y CJIOBHas
BEpOATHOCTh. He3aBucumeblie

OcBauBaTh MOHATHA: B3aVMHO TTPOTUBOITO/IOKHBIE
coObITHS, OTlepal[iy Hafl COOBITUSIMH, 00BeIMHEHHE U
repecevyeHrie COOBITHM, AarpaMmMa Jiiepa (Diinepa—
BeHHa), COBMeCTHbIe 1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl O BEPOSATHOCTH 00beJUHEeHMUSI
AByX coObITHM (hOPMYJIbI C/I0’KEHHSI BePOSTHOCTEN).
PemaTh 3ajauM, B TOM UHC/Ie TEKCTOBBIE 3a/laUuM

Ha oripe/ie/ieHrie BepOSITHOCTeM 00be[UHeHUS U
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cobwrtus. [IpecraBienHue
C/Ty4aliHOTO SKCIepuMeHTa
B BU/le JilepeBa

repecevyeHusi COOBITUN C TIOMOIIBIO YHC/TIOBOM
NpsSIMOM, Aiuarpamm JDiiiepa, (PopMybl C/I0XKEHUs
BEPOSITHOCTEU.

OcBauBaTh NMOHATHUA: IPAaBUJIO YMHOKEHUS
BEpPOSITHOCTEM, YC/IOBHAsA BEPOSITHOCTh, HE3aBUCHMbIE
COOBITHS [IepPeBO CYYalHOTO OTIbITa.

N3yuath cBOMCTBA (OrpezesieHus) He3aBUCUMbIX
COOBITHM.

PewiaTth 3a/jauM Ha Orpefie/ieHHe Y UCII0/Ib30BaHue
HEe3aBHUCHUMBIX COOBITHH.

PemaTh 3a/jauM Ha MOMCK BEPOSITHOCTEN, B TOM
yKCJie YCIOBHBIX, C UCIIOIb30BaHHUEM JiepeBa
C/Ty4alHOr 0 OMbITa

O06ob6mienue,
CcHCTeMaTU3aLus 3HaHUM

[IpeacraBieHue JaHHBIX.
OnucaresibHasi CTaTUCTUKA.
['padbl. BeposiTHOCTB
CJTy9aifiHOTO COOBITHSI.
OnemMeHTbl KOMOMHATOPUKHU

IToBTOPATH U3yueHHOE 1 BHICTPAUBATh CHCTEMY
3HaHUU.

Pemarp 3aiauu Ha Mpe/icTaB/IeHre U OTIMCaHue
JIAHHBIX C TIOMOIIbI0 U3YUYeHHBIX XapaKTepPUCTHUK.
Pemarb 3aiauu ¢ npuMeHeHreM rpados.

Pemarh 3ailaud Ha HAXOXK/IeHHE BePOSITHOCTU
CJIy4aiiHOTO COOBITHS TI0 BEPOSITHOCTSIM
3/IeMeHTapHbIX COOLITUM, B TOM UHMCJIe B OMbITaX

C PaBHOBO3MO’KHBIMU 37IeMeHTapHbIMU COOBITHSIMHU.
PemiaTh 3a/faud Ha HaXOX/leHHe BePOSTHOCTeH
o0beuHEeHHS 1 TIepeceveHusi COOBITHUM, B TOM UHCIIe
HEe3aBUCHUMbIX, C UCITOTb30BaHUEM rpaduuecKux
TIpe/iCTaB/IeHUI U /lepeBa CIy4aifHOrO OMbITa.
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PemiaTh 3ajauM Ha riepeurcieHre KOMOMHALIAN
(urc/ia repecTaHOBOK, YKC/Ia COUeTaHUM),

Ha HaXOyKeHHe BePOSTHOCTe COOBITHIA C
TIpyMeHeHrieM KOMOWMHATOPUKH, B TOM UKCIIe

C UCT0JIb30BaHUeM Tpeyro/ibHuKa [lackans

OBIIEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME
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9 KVIACC

8 kacca

HavmeHnoBaHue pa3zgena |KomuuectBo OcCHOBHOe cofieprkaHye OCHOBHBIe BU/IbI /leATe/TbHOCTH 00yUaroImyxcs
(Tembl) Kypca 4yacoB
[ToBTOpEHMe Kypca 4 [IpencraBneHue JaHHBIX. IToBTOPATH U3yUeHHOE U BBICTPAUBaTh CUCTEMY

OrmumcaTenbHasi CTaTUCTHKA.

Omneparnuu HaZi COOBITHSMH.

He3aBUCcHMOCTb COOBITHI

3HAHUM.

PeiuaTh 3a/jauM Ha Mpe/jCcTaB/IeHUe U ONKCaHue
JTAHHBIX.

PeruaTh 3a/jauM Ha HaXOXK/leHUe BepOSITHOCTeM
00bequHEeHHS 1 TIepeceueHysi COOBITHM, B TOM UHCIIe
He3aBUCUMBIX, C UCTI0/Ib30BaHUEM rpaduuecKux
Tipe/iCTaB/IeHU U JiepeBa CJIy4aliHOTO OIbITa.
PemaTh 3ajauM Ha TiepevurcieHre KOMOMHALIAN
(uMciia mepecTaHOBOK, YMC/Ia COUETAaHUMN),

Ha HaXO>KJjeH1e BepOsiTHOCTel COObITHIA

C MpUMeHeHreM KOMOWHATOPHKHU, B TOM

yKC/ie C UCTI0/Ib30BaHHWeM TPeyro/ibHUKa
[Tackans

OneMeHTbl KOMOMHATOPUKHU

IlepectaHoBku. PakTOpHUaIl.

CoueTtaHust U YUCIIO
coueTaHuu. TpeyrosbpHUK
[Tackans. [IpakTuueckas
pabora «BbrurcieHue
BEpPOSITHOCTEN

C UCTIOIb30BaHUEM

OcBauBaTh MOHATHS: KOMOMHATOPHOE TPaBUJIO
YMHOYXeHHs], yTopsiloueHHas rapa, TpolikKa 00beKTOB,
repecTaHOBKa, (paKTOpHas Yuciia, COueTaHue, Yucjio
COuYeTaHWi, TpeyroibHUK Ilackans.

PemiaTh 3a/jauu Ha Niepeyrc/ieHre yropsii0ueHHbIX
rap, TPOeK, NepeurcieHre rnepecTaHOBOK

Y COUeTaHWM 37IeMeHTOB Pa3/IMUHbIX MHOXKECTB.

104



KOMOWHATOPHBIX (hYHKIIMIA
3JIEKTPOHHBIX TaOIHI»

PemaTh 3ajauM Ha TIpUMeHeHYe YKc/ia COueTaHui

B anrebpe (CoKpaIiéHHOe YMHOXKeHHe, OHOM
HeroToHa).

Pemiath, mpuMeHssi KOMOMHATOPUKY, 3a/jaud

Ha BBIUKMC/IEHHe BEePOSITHOCTel, B TOM UKC/Ie C TIOMOIIIBIO
3JIEKTPOHHBIX TabJUI] B XO/ie TTPAKTUUeCKO paboThI

['eomeTpuueckas
BEPOSITHOCTh

['eomeTprueckas
BepOATHOCTb. CyuarHbIN
BbIOOD TOUKU U3 (PUTYPHI
Ha IJIOCKOCTH, U3 OTPe3Ka,
Y3 1yT'¥ OKPY>KHOCTH

OcBauBaTh NMOHATHE FeOMETPUUECKOM BEPOSITHOCTH.
PemaTh 3a/jauM Ha HaxXOXX/leHUe BepOSITHOCTEeN

B OMBITaX, TIPe/[CTAaBUMbBIX KaK BLIOOD TOUEK

13 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka Wid JyTU
OKPY>KHOCTH, UACJIOBOT'O MPOMEKYTKa

NcrnibiTanusa beprysuii

WcrnibiTanue. Ycriex u
Heygaua. Cepus UCIIbITaHUH
Jl0 TIEPBOr0 yCriexa.
UcrnibiTanus

bepnysn.

BeposiTHOCTH COOBITHIA

B CepUU UCTbITAHUMN
Bepnysmu. IIpaktnueckas
pabora «VIcrbITaHus
bepnym»

OcBauBaTh NOHATHSA: UCTIbITAHUE, 3JIEMEHTapHOe
coObITHe B UCTIBITAaHUM (yCTIeX U Heyziaua), Cepusl
VICTIBITAHWU, HACTYTIJIEHWE MIePBOr0 ycrexa
(Heypmauu), cepusi UCMbITAaHUM bepHy .

PemaTthb 3a/jauM Ha HaXOXXEeHUE BePOSITHOCTer
COOBITHI B CepUM UCITBITaHUH 0 TIEPBOTO yCIIexa,
B TOM UMCJie C mpUMeHeHreM (OpMYJibl CyMMBI
reoMeTpUu4eCcKom NporpecCrm.

PeraTh 3a/jauM Ha HaXOXK/IeHWe BepOSITHOCTEN
3/IeMEHTapHbIX COOBITUI B CEPUM UCITLITAHUN
BepHy/M, Ha HaXOX/leHWe BEepPOSITHOCTH
ornpeenéHHOr0 YMc/a YCIIeX0B B CEPUM UCTIBITAHUN
bepuym.

H3yuaTth B X0/le IPaKTUYeCKOH padoThl,
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B TOM YHCJIe C TOMOLLBIO LIM(PPOBLIX PeCypCOB,
CBOMCTBa BEPOSITHOCTU B CEPUU UCITLITAHUU
bepnyiu

CrnyyailiHasi BeJIMUMHa

CrnyyaiiHasi BeJIMUMHa U
pacrpe/iesieHve
BEPOSITHOCTEM.
MaTemaTrueckoe OXuJaHue
Y JUCHEePCUst CJTyYalHOU
BeJIMUUHBL. [IprMepsl
MaTeMaTU4YeCKOro OKUJaHUS
KaK TeOpeTU4YeCcKoro
CpeJiHero 3HaueHUst
BEJINUUHBI.

[ToHsiTHe 0 3aKOHEe OOJBIINX
yncesn. Vi3amepenue
BEPOSITHOCTEN C TTOMOLLBIO
yacTtoT. [IpumeHeHue 3aKoHa
OonbIIMX yKcesn

OcBoUTh NOHATHA: C/Ty4yaliHasi BeJIMUMHA, 3HAUeHHUe
CJTy4aliHOW BeJIMUMHBI, pacripejiesieHye
BEPOSTHOCTEM.

M3yuaTthb ¥ 00Cy)K/JaTh NIpUMepbl AUCKPETHBIX U
HerpepbIBHBIX C/TyYaHbIX BEJIUUKH (DPOCT, BeC
yesioBeKa, UMC/IEHHOCTh Hace/leHus], pyTrue
V3MeHUVBbIe BeJIMUMHbBI, pacCMaTPUBaBILINECS

B KypCe CTaTUCTUKH), MOJ|e/TbHBIX CTy4YalHbIX
BEJIMUMH, CBSI3aHHBIX CO CTyYalHBIMU OIbITaMHU
(bpocaHue MOHeTbI, UTPaTbHOM KOCTH, CO C/TyYaiHbIM
BBLIOOPOM M T. T1.).

OcBauBaTh NOHATHUA: MaTeMaTUUeCKOe OXKUaHUe
CTy4alHOM BeJIMUMHBI KaK TEOPeTUUYeCKOoe CcpefiHee
3HaueHue, IUCTepPCHs CTy4alHOM BeJIMYMHBI KaK
aHaJIoT [IMCTIepCUU UKCIOBOTO Habopa.

PemiaTh 3a/jauM Ha BbIUMC/IEHHME MaTeEMaTUYeCKOr0
O’KUJJaHUS U IMCIIEPCUM JTUCKPETHOM CITy4YaltHOU
BeJIMYMHEI T10 3aJJaHHOMY pacrpe/ie/IeHUI0, B TOM
yKCJie 33/1a4, CBSI3aHHBIX CO CTPaXOBAHUEM U
JIOTepesiMH.

3HAaKOMMTBCA C MaTeMaTUUeCKUM OKUJAaHUEM U
JIMCnepcrer HEKOTOPBIX pacripe/ie/ieHuH, B TOM
yurcJ/ie pacrnpezeneHys CTy4alHOM BeJIMYMHBI «YUCTIO0
yCriexoB» B CePUM UCTIbITaHWM bepHyu.

106



M3yuaTh 4aCTOTy COOBITHS B TIOBTOPSIFOIIIMXCS
CJTy9aHbIX OMbITaX KaK C/IyuaiiHyI0 BEeTUUHHY.
3HAKOMHUTBCA C 3aKOHOM O0/bIINX urces (B hopme
BepHy/uM): Tipy OOJIBIIIOM YKCJ/Ie OITBLITOB YacTOTa
coObITHs 6/113Ka K €r0 BepOSITHOCTH.

PemiaTh 3a/jaud Ha M3MepeHUe BepOSITHOCTeM

C MOMOI1[bF0 YacToT. OOCY)KAaTh POJib 3aKOHA
Gosbiyx urcesn B 000CHOBaHWM YaCTOTHOT'O MeTO/ia
V3MepeHUs1 BEPOSTHOCTEN.

O6cyXaaTh 3aKOH 0O/BILINX YMCe/ KaK MPosiB/ieHHe
CTaTUCTUUECKOU YCTOMUMBOCTU B U3MEHUUBBIX
SIBJIEHUSIX, POJTb 3aKOHA OOBIIINX UMCesT B TIPUPO/ie U
B )KM3HH UejioBeKa

O6006111eH1e, KOHTPOJIb 10 [pencraBneHye JaHHBIX. IToBTOPATH U3yueHHOE 1 BHICTPAaUBATh CHCTEMY
OmnucaresibHasi CTaTUCTHKA. 3HaHUM.
BepoATHOCTE C/TyyaiHOro PemaTh 3afauu Ha Mpe/iCTaB/IeHHe U OTMCaHHe
COOBITHS. D/IeMeHTbI JAHHBIX.

koMbuHaTopuky. Ciayuaiinele | PemaTh 3ajaud Ha HaxOXXJeHue BepOsITHOCTer
BeJIMUMWHBI U pacripesie/ieHus COOBITHI, B TOM UHCJIe B OTbITaX C
PaBHOBO3MOYXHBIMH 37IeMeHTapHBIMU COOBITUSIMY,
BePOSITHOCTel 00beIluHeHNs U TIepeceueHUst
COOBITHM, BEIUMC/ISTH BEPOSITHOCTH B OTTBITAX

C CepysiIMM CJTyYalHbIX UCTIbITAHUMN

OBIIEE KOJIMYECTBO 34
JACOB IIO ITPOI'PAMME
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