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I[MOACHUTEJIBHAA 3ATINCKA
OBIIIASA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATUKA»

Pabouasi miporpamMma 10 yuebHOMY TmpeaMery «MareMaThKa» (6a30BbIM ypoBeHb) (TIpegMeTHast
obnmacte «MaremaTvka W WH(pOpPMAaTHKa») (Jasee COOTBETCTBEHHO — IIporpaMma II0 MaTeMaTHKe,
MaTemMaTHKa) pa3paboTaHa Ha OCHOBe (efepanbHONW pabouell MpPOrpaMMbl M BK/IIOUAeT IMOSICHUTE/TbHYO
3aITUCKY, COZiep>KaHue 00yueHus, IJIaHUPYeMble pe3y/IbTaTbl 0CBOEHHS TIPOTPAMMbI TT0 MaTeMaTHKe.

[TporpaMMa 1o MaTemaTtuke Jijisi o0yuaromumxcsi 5-9 kaccoB pa3paborana Ha ocHoee PI'OC OOO. B
rporpaMMe TI0 MaTeMaTUKe YUTeHbl HWJeu U TIOJIO’KeHUS KOHLIEMUWKA Ppa3BUTUS MaTeMaTHueCKOro
obpa3oBanus B Poccutickoit degeparyu.

[lpemMeToM MaTeMaTUKU SIBASIOTCS — (yHJaMeHTa/lbHble CTPYKTYpbhl Hallero wmupa —
MPOCTPAHCTBEHHbIe (OPMbI Y KOJMYECTBEHHble OTHOLIEHUs1 (OT TPOCTEeMILMX, yCBauBaeMbIX B
HETOCPeJICTBEHHOM OIIbITE, /10 JOCTaTOYHO CJIOXKHBIX, HEOOXOJUMBIX /11 Pa3BUTHS HAyUHBIX U TIPUK/IaJHBIX
uzeii). MaremMaTrueckue 3HaHUsI 00eCTieunBarOT TMOHWMaHWe TIPUHIMIIOB YCTPOWMCTBA W MCIIO/Ib30BaHMUS
COBPEMEHHOM TeXHWKH, BOCIIPUSITUE U WHTEpPIpeTalvi0 COLMaIbHOM, 3KOHOMUYECKOW, TOJUTHUeCKON
rMH(pOpMaLWK, 1al0T BO3MOXKHOCTb BBITIOJIHAITh PACYEThl U COCTaBJ/ISITh aJiITOPUTMbI, HAXOUTh U TIPUMEHSITh
dbopMynbl, BafieTb TPAKTUUECKUMH TpUéMaMy TeoMeTPUUeCKMX W3MepeHU U TIOCTPOeHUM, UWTaTh
vHbOpMalLMIO, Tpe/CTaBJIeHHYI0 B BHje Tabiul, JAuarpaMM W TrpadUKOB, >XUTb B YCIOBUSIX
HEOTIpe/[e/IEHHOCTH U TIOHUMAaTh BEPOSITHOCTHBIM XapaKTep C/TyuyaiHbIX COOBITHIA.

M3yuenne MaTeMaTUKd ¢GOpPMHUPYeT Y OOyYaroIUXCs MaTeMaTHUeCKWd CTHIb MBIIUIeHUS,
MIPOSIB/ISIFOIUIACS B OMpE/Ie/IEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromiyecsi OCBaMBalOT TaKWe TPUEMBI U
METOZbl MBbIIIJIeHUs], KaK WHAYKUWS W JAedyKuus, o0oOIleHuWe W KOHKpeTU3allysi, aHalu3 U CHUHTE3,
Knaccudukalss W cUcTeMaTw3anys, abcTparMpoBaHue U aHamorus. OOBEKTbI MaTeMaTHUeCKUX
YMO3aK/Il0UeHnl, MpaBWla KX KOHCTPYHMPOBaHHWS PACKpPbIBAIOT MeXaHU3M JIOTUUeCKHUX [10CTPOeHUM,
CroCcoOCTBYIOT BbIpaboTKe ymMeHuUst (hOpMYJTUPOBaTh, 000CHOBBIBATh U JIOKA3bIBaTh CYXKJEHUs], TEM CaMbIM
pa3BUBAIOT  JIOTMUECKOe  MblllJieHWe.  V3ydyeHWe  MaTemMaTWKd  obecrieuriBaeT  (OpMHUPOBaHUe
a/ITOPUTMUYECKOM KOMITOHEeHThI MBIILIJIEHUS] U BOCTIMTaHWe YMeHU eiiCTBOBAaTh 10 3a/JaHHbIM a/irOpUTMaMm,
COBepILIEHCTBOBATh M3BeCTHBIE M KOHCTPYHMPOBaTh HOBbIe. B miporiecce pelieHUs 3a/ilad — OCHOBOM yueOHOM
JlesiTeIbHOCTU Ha ypPOKax MaTeMaTHUKX — Pa3BUBAIOTCS TBOPUeCKast U TIPUKJIa{Hasi CTOPOHBI MbILILJIEHUS.

OObyueHre MaTeMaTHKe JAaéT BO3MOXXHOCTb Pa3BUBATh y 00YUarOIIUXCsS TOUHYIO, PALIMOHABHYIO U
MHGOPMATHBHYIO peub, yMeHHUe 0TOUpaTh HarboJiee TOXO/sIIHe S3bIKOBbIE, CHMBOJIMUECKHE, TPadruecKue
CpeJiCTBa /1/1s1 BbIpaXKeHUsI CY>K/I€HUIM U HarJIsiJHOTO UX Mpe/CTaB/IeHusI.

[lpy wu3yueHWH MaTeMaTUKU OCYILECTB/seTCS o0Ilee 3HAKOMCTBO C METOJAaMM TI03HAHUS
JleHiCTBUTE/IbHOCTH, TIPe/|CTaBIeHUsMHU O TIpeIMeTe U MeTo/lax MaTeMaTHKH, UX OTJIMUMW OT METOJ0B [IPYTUX
€CTEeCTBEHHBIX U T'YMaHUTAPHbIX HAyK, 00 0COOeHHOCTSIX IPUMEHEeHHsI MaTeEMaTUKH /1Sl PeIIIeHUs] HayUHbIX U
TMPUK/IIHBIX 3a/au.

[TpuopUTETHBIMU 11e/IIMU 00yUeHHs1 MaTeMaTHhKe B 5—9 K/laccax sIB/ISTIOTCS:

— (¢opMHpOBaHHe LIeHTPaJbHBIX MaTeMaTUUeCKWX TOHATHM (YKUC/I0, BeJWYMHA, reoMeTpuuecKas
¢durypa, TmiepeMeHHasi, BEPOSTHOCTb, (YHKIMs), OOeCIeurBalOIUX IPEeMCTBEHHOCTh WU
MepCreKTUBHOCTh MaTeMaTHYeCKOTro 00pa3oBaHusl 00yUaroIIuXCs;

— To/iBeJieHre 00yyaroIuXcs Ha JOCTYITHOM [IjIs HUX YPOBHE K 0CO3HAHMIO B3aMMOCBSI31 MaTEMAaTHUKHU U
OKpY>KaloIllero Mupa, MOHNMMaHHe MaTeMaTUKU KaK 4acTH 0011[el Ky/IbTypbl Ue/IOBeueCTBa;

— pa3BUTHE WHTE/JIEKTya/llbHbIX W TBOPYECKUX CIIOCOOHOCTel 0O0ydYaroIluXcs, T03HaBaTe/IbHON
aKTMBHOCTH, WCC/Ie[0BaTeIbCKUX YMeHWW, KPUTHYHOCTM MBIILJIEHUs, WHTepeca K HW3yYeHHUIO
MaTeMaTHKW;

— (dopmupoBaHve (YHKIMOHAJBLHOM MaTeMaTUueCKOW TIpaMOTHOCTH: YMeHMUs pacro3HaBaThb
TIPOSIBJIEHHS] MaTeMaTUUYeCKUX TIOHSITUM, OOBEKTOB M 3aKOHOMEPHOCTeH B peasibHbIX >XU3HEHHBIX
CUTyallUssIX W TIPU U3yUeHUM [PYTUX YuyeOHBIX TIpeJAMEeTOB, TIPOSIBJIEHHs 3aBUCHMOCTEN W
3aKOHOMepHOCTel, (opMy/IMPOBaTh UX Ha sI3bIKe MaTeMaTUKHU U CO3/iaBaTh MaTeMaTUUeCKHe MO/IeNH,
TIPUMEHSITb OCBOEHHBIM MaTeMaTUUeCKWH arrapar J/isl pelleHus TPaKTUKO-OPUeHTHPOBAHHBIX 3a/iay,
VWHTEePIIPeTUPOBaTh U OL|eHUBATh MOTyYeHHbIe pe3y/bTaThl.

OCHOBHBIe JIMHUM COZep)KaHus IMporpamMMsbl 10 MaTeMaTHKe B 5—9 kjaccax: «Hucia ¥ BBIYMCIEHUS»,

«Anrebpa» («Anrebpaniueckue BBIDAKEHUs», «YDPaBHEHHS W HePaBEHCTBa»), «DyHKIUW», «['eomeTpusi»



(«"'eomeTpuueckre (GUrypel U UX CBOMCTBa», «/I3MepeHHe TeOMeTpUUYECKHX BeTMUWH»), «BeposTHOCTh U
CTaTUCTHKa». [laHHbIe IMHUM Pa3BUBAIOTCS TIAPa/UIe/IbHO, KaXK/asi B COOTBETCTBUM C COOCTBEHHOM JIOTHKOH,
0/IHAaKO He He3aBMCUMO OJIHa OT JIPyToi, a B TECHOM KOHTAaKTe U B3auMO/|eHCTBUH.

Coziep>kaHlie TIpOrpaMMbl 110 MaTeMaTHKe, PacIipe/ie/IEHHOe T0 TofiaM O00yYeHHsi, CTPYKTYPUPOBaHO
TakuM 00pa3oM, uToObI KO BCEM OCHOBHBIM, TPHHIMIHMAILHBIM BOITPOCaM oOyuaroluecss oOpalljaimich
HEOJHOKpPATHO, uTOOBbI OB/Ia/[eHMe MaTeMaTUUeCKUMU TOHATUSAMA W HaBbIKAaMHM  OCYIIECTBJISIOChH
MoC/ieIOBaTe/IbHO U TIOCTYTIaTebHO, C COOJIFOZieHreM TIPUHLMIA TIPeeMCTBEeHHOCTH, a HOBbIe 3HaHUS
BKJIIOYAJTUCh B OOIIYI0 CUCTEMY MaTeMaTHUeCKUX TPe/[CTaB/IeHUIH 00yUaroIuxcsl, pacIvpsis ¥ yriayossis eg,
00pa3ysi MpouUHble MHO>KeCTBEHHbIE CBSI3MU.

B cootBetctBUM ¢ ®T'OC OO0 MaTeMaTHKa sIBIseTCsl 00s3aTeNlbHBIM yUeOHBIM TIPeIMETOM Ha YPOBHE
OCHOBHOTO 001jero obpa3oBanusi. B 5-9 kjaccax MaTeMaTHKa TPAJWIMOHHO H3y4yaeTCs B paMKax
C/IeAYIONMX yueOHbIX KypCOB: B 5—6 Kaccax — Kypca «MaremaTrka», B 7—9 Kjaccax — KypcoB «Asrebpa»
(BK/IHOYAs 3/1€MEeHTbl CTaTUCTUKU U TeOpUU BepoSiTHOCTel) U «['eomeTpusi». [Iporpammoli o maTeMaTvke
BBOJ/IUTCSI CAMOCTOSITE/TbHBIN yueOHbIN KypC «BepOSITHOCTb U CTaTUCTHKA».

OO611iee uMC/I0 YacoB, PEKOMEH/IOBAHHBIX [Ijisi U3yueHUss MaTeMaTUKH (0a30BbIM ypOBEHb) Ha YPOBHE
OCHOBHOTO0 00111eT0 06pa3oBanus, — 952 vaca: B 5 kacce — 170 vacoB + 34 uaca VII'3 (6 yacoB B Hezient0), B 6
kacce — 170 yacoB (5 yacoB B HeJiento), B 7 Kimacce — 204 yaca (6 yacoB B HeZie/n0), B 8 Knacce — 204 yaca (6
YyacoB B Hefiento), B 9 kinacce — 204 yaca (6 yacoB B HeZie/i0).

[TNIAHNPYEMBIE PE3YJIbTATBI OCBOEHMA YUEBHOI'O ITPEIMETA «MATEMATUKA»

V3yueHne MaTeMaTHKH Ha ypOBHe OCHOBHOTO 00IIlero o0pa3oBaHMs HampaB/eHO Ha JOCTWKEeHHe
00yUaromyMHUCs JIMUHOCTHBIX, MeTarpeMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB OCBOEHUs
yueOHOTO mpegmera.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHUS IPOrPaMMbI TT0 MaTeMaTHKe XapaKTepU3yroTCs:

1) maTproTHUeckoe BOCTIUTAHUE:

TpOsIB/IEHMEM WHTepeca K TMPOILIOMY K HAaCTOSILEeMy POCCUMCKOM MaTeMaTHKW, LIeHHOCTHBIM
OTHOIIIEHWeM K [JOCTKEHHUSIM DOCCHUHCKHUX MaTeMaTWKOB W DPOCCHUHCKOM MaTeMaTHuyecKOW IIIKOJbI, K
WCIT0/1b30BaHMIO 3TUX JOCTH)KEHUM B IPYTUX HayKaX M MPUK/IaAHbIX chepax;

2) TpaXk/laHCKOe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHKE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00sI3aHHOCTe! rpaXk/laHuHa U peain3aliiy ero MpaB, Mpe/iCTaBIeHueM O
MaTeMaTUueCKUX OCHOBax (DYHKLIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYP, SIB€HUM, MPOLeyp TPak/[aHCKOTO
ob1riectBa (HarpyuMep, BLIOOPHI, OMPOCHI), TOTOBHOCTBIO K O0CYKAEHUIO STHUECKUX MPOo0/eM, CBSI3aHHBIX C
MPaKTHUUeCKUM TTPUMeHeHreM IOCTU)KeHUH HayKy, 0CO3HaHUeM BayKHOCTH MOPA/TIbHO-3TUUeCKUX MPUHIUIIOB
B J1eSITE/IbHOCTU YUYEHOT0;

3) TpyZ0BOE BOCIIUTaHUe:

YCTAaHOBKOM Ha akTMBHOE ydacTMe B pelleHWU TMpaKTUYeCcKuX 3ajady MaTeMaThUuyecKou
HarpaB/IeHHOCTH, 0CO3HAHWEM Ba)KHOCTH MaTeMaTHUeCKOro 00pa30BaHMUs Ha MPOTSHDKEHUW BCEU >KU3HU IS
yCHEeIHOH TTpodheCcCHOHATBLHOM IeATeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEeHUM, 0CO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HWHWBUYATbHOM TpaeKTOpuM 00pa30BaHUS W >KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
HMHTEPeCOB U 00IIIeCTBEHHBIX TTOTPEOHOCTEH;

4) 5cTeThUeCKOoe BOCIIUTAHHUE:

CMIOCOOHOCTRIO K IMOIL[MOHATILHOMY W 3CTEeTHUECKOMY BOCIIDUSATHIO MaTeMaTHUeCKHUX OOBEeKTOB,
3ajjay, pellieHuH, pacCyKAeHui, yMEeHHIO BU/IeTh MaTeMaThuuecKre 3aKOHOMEePHOCTH B UCKYCCTBE;
5) LIeHHOCTH Hay4YHOT'0 TI03HAHMUS:

OpHeHTal[el B JeITe/TbHOCTU Ha COBPEMEHHYI0 CHCTEMY HAayUHBIX TPe/CTaB/IeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs UesioBeKa, MPUPOJLI U 00IecTBa, MOHUMaHHEM MaTeMaTHUeCKOW HayKu Kak
cdepbl ueoBeueCKOM [1esTebHOCTH, ITarloB €€ pa3BUTUS W 3HAUMMOCTH [/Isi Pa3BUTUS L[MBUIM3Al[UH,
OB/IaJileHeM SI3bIKOM MaTeMaTMKW W MaTeMaTUuecKOoW Ky/JbTypOl Kak CpeACTBOM IIO3HaHUSI MUPa,
OBJIaJileHUeM MPOCTEUIIIMMU HaBbIKaMU HUCC/Ie[JOBaTe/IbCKOM /leaTeTbHOCTH;

6) ¢usnueckoe BocrMtaHue, GOPMUPOBaHKE KY/IbTYPhI 3/[0POBbsSI U SMOL[MOHAILHOTO 0J1ar ooy us:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHUeCKWe 3HaHUSi B MHTepecax CBOETr0 3/I0pOBbsl, Be/leHUs
310poBOTO 00pasa >XU3HU (3[0pOBOe MUTaHWe, cOaJlaHCUPOBAHHBIA PEXXUM 3aHSITUN U OTAbIXa, PeryJ/isipHasi
(bu3nyeckast akTUBHOCTh), COPMUPOBAHHOCTBIO HaBbIKa pedieKCUH, MPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
Y TaKOTO ’Ke TIpaBa JIpyroro 4eyioBekKa;

7) 9KOJIOTHYeCcKoe BOCTIUTAHUE:



OpHeHTal[iel Ha MPUMeHeHre MaTeMaTHUeCKUX 3HaHUH [I7Isl pellieHus 3a/jau B 00/1aCTH COXPaHHOCTH
OKPY>KaroIIlel Cpe/ibl, TJIAHUPOBAHMSI MIOCTYITKOB M OL[@HKH UX BO3MOJKHBIX TMOC/I€ACTBUM /IS OKPY>KaIOII[ei
Cpefibl, 0CO3HaHHeM I100a/bHOTO XapaKTepa 9KOJ0rMuecKuX mpobieM U myTel UX pelieHus;

8) ajanTanys K U3MEHSIFOIUMCS YCIOBUSIM COLIMAbHOW Y TIPUPO/IHOM Cpe[ibl:

TOTOBHOCTBIO K [JIeMCTBUSIM B YC/IOBUSIX HEOMpeJe/iéHHOCTH, TIOBBIIIEHWIO YPOBHSI CBOEH
KOMIIETEHTHOCTH uepe3 MPaKTHUeCKYI [1esTe/IbHOCTb, B TOM UKC/e YMEHHe YUUThCS Y JPYTUX JIIOJeH,
npuobpeTaTh B COBMECTHOM /iesITe/TbHOCTA HOBbIe 3HaHUSI, HABbIKK U KOMITeTEeHIIMY U3 OTIbITa IPYTHX;

He00X0/IMMOCTBIO B (DOPMUPOBAHUM HOBBLIX 3HAaHWM, B TOM 4ucjie (HOpPMYJTHUPOBAaTh WZEU, TIOHSATHS,
TUIoTe3bl 00 00BEKTaxX U SIBJIEHUSIX, B TOM UKCJ/Ie paHee He W3BeCTHBIX, 0CO3HABaTh JeULIUTBI COOCTBEHHBIX
3HAaHWM U KOMITETEHTHOCTEH, MIaHUPOBaTh CBOE Pa3BUTHE;

CNIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYH) CHUTYAlUiO, BOCTIPUHUMATH CTPECCOBYIO CHUTYAaL[MI0 Kak
BbI30B, TPeOYHOIUH KOHTPMep, KOPPEKTUPOBATh MIPUHUMAeMble pPeIlleHus] U JeHCTBUs, (hOpMY/IUPOBATh U
OLIeHWBaTh PUCKH U TIOC/Ie[CTBUsI, (POPMHUPOBATH OIIBIT.

B pe3ynbTaTe 0CBOeHUs IPOrpaMMBbI 110 MaTeMaTHKe Ha YPOBHE OCHOBHOTO 0011jero oOpa3oBaHus y
oOyuarorierocsi OyayT copMUpOBaHbI MeTarpeAMeTHbIe Pe3y/bTaThl, XapaKTepU3yHIHecs: OBJa/leHueM
YHUBEPCATbHBIMU TI03HABaTe/IbHBIMU JIEMCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKAaTUBHBIMU JIEHCTBUSIMUA U
YHUBEPCATbHBIMU PeTy/ISTUBHBIMU [IeCTBUSMHU.

YHUBepcCasibHbIe TI03HaBaTe/bHbIe AeHCTBUS 00ecrieunBaroT (OpMUPOBaHKEe 0A30BbIX KOTHUTHUBHBIX
Mpo1ieccoB 00yuaromuxcst (OCBOeHHe MeTO/IOB TIO3HAaHUSI OKPY’KaloIllero Myupa, NpyUMeHeHHe JIOTHUeCKHX,
HCCIIeIoBaTe/IbCKUX OMepalyii, yMeHui pabotaTh C MHpOpMalLuen).

Y obyuatorrierocsi 6yayT copMUpOBaHbI CiieAytoiie 6a30Bble JIOTHUeCKUe 1eHCTBUS KaK 4acTh
YHUBEPCAJTbHBIX MT03HABATE/IbHBIX YUeOHBIX [IeHCTBUI:

— BBISIBJSATb M XapaKTepH30BaTh CYI[eCTBEHHbIe TMPU3HAKKW MaTeMaTUYeCKUX OOBeKTOB, TIOHSITHM,
OTHOLIEHUH MeXAy TIOHATHUSAMH, (QOPMY/JIMPOBaTh OMpe/esieHUs] TIOHATHH, YyCTaHAB/IUBaTh
CyIIeCTBeHHBIN TIpHU3HAK K/jacCU(UKAl[MK, OCHOBaHWS [isi 0000I1eHUss ¥ CpaBHEHWs], KPUTEPUU
MPOBO/IMMOI'0 aHa/I13a;

— BOCTPUHUMATh, (HOPMYJTUPOBATh U MPe0OpPa30BbIBATh CY)KAEHUS: yTBePAUTE/IbHbIE U OTPULIATe bHbIe,
e/IMHUYHbIE, YaCTHbIE U 00III1e, YC/IOBHbIE;

— BBISIB/ISATb MaTeMaTHyecKre 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TPOTHBOpeuns B (hakTax, JaHHBIX,
HaOJTIOZIEHUSIX W YTBEPXKEHUSX, TpejjiaraTb KPUTEPUW [I/Isi BbISBIE€HUS 3aKOHOMEPHOCTEH M
TIPOTUBOPEYUH;

— TIPOBO/IUTH BBIBOBI C WCIIO/Ib30BaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX W HMHJYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/TIF0UeHHH 10 aHa/I0THY;

— pa3bupaTh /I0Ka3aTe/IbCTBAa MAaTEMAaTUUECKUX YTBEPKAEHUH (TpsIMbIe U OT TIPOTUBHOTO), TIPOBO/IUTh
CaMOCTOSITEJILHO ~ HEeCJIOKHBbIe ~ /IOKa3aTesJibCTBAa ~ MaTeMaThyeCcKMX  (JakTOB,  BBICTPauBaTh
apryMeHTall{I0, PUBOJUTb TIPUMEPbI U KOHTPIPUMeEpPbI, 000CHOBLIBAaTh COOCTBEHHBIE PACCYKEHUS;

— BBIOMpATH CrI0Cco6 peliieHHs yueOHOM 3aaul (CpPaBHUBATh HECKOJ/ILKO BAPUAHTOB PeIlleHus], BHIOMpaTh
HarboJiee TOAXOASAIINN C yUETOM CaMOCTOSITE/TEHO BbIZIe/IeHHBIX KPUTEPHUEB).

Y obyuatotrierocst 6yayT chopMupoBaHbI cieiyroliye 6a30Bbie UCCe[OBaTebCKHe AeHCTBUS KaK YyacThb

YHUBEPCAJTbHBIX TT03HABATE/IbHBIX YUeOHBIX [IeHCTBUI:

— HCII0JTb30BaTh BOIPOCHI KaK MCC/IeI0BaTeILCKUM MHCTPYMEHT T03HaHUsI, (HOpMy/TMpOBaTh BOTIPOCHI,
¢buKcHUpyloIIye MPOTUBOpeure, MpobieMy, CaMOCTOSITe/IbHO YCTaHAB/IMBAaTh MCKOMOE U JaHHOE,
(hopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBAaTh CBOO MO3HUIHI0, MHEHHE;

— TIPOBOAUTH TI0 CAMOCTOSITE/ILHO COCTaBJI€HHOMY TUJIaHy HECJIOXKHBIA 3KCIIePUMEHT, HeboJiblioe
WCC/IefloBaHWe TI0 YCTAHOBJIEHWIO OCOOEHHOCTeM MaTeMaTHueCcKoro OO0beKTa, 3aBUCHMOCTEH
00BeKTOB Mexxay cobow;

— camocTosITeTbHO (hOpMYJMpOBaTh 00001eHUsT W BBIBOABI 10 pe3y/jbTaTaM TPOBeJEHHOTO
HaOMI0/IeHNs, UCC/IeIOBaHMS], OLIEHMBATh JOCTOBEPHOCTh TIOMYUEHHBIX pe3y/bTaTOB, BBIBOJOB U
00600111eHN;

— TIPOrHO3MpOBaTh BO3MOKHOE Ppa3BUTHE IMPOLeCCca, a TakKe BBbIJBUTATh TPEATONOKEHUS O ero
Pa3BUTHUU B HOBBIX YCIOBUSIX.

Y obyuaromierocsi 6yyT chopMHUpOBaHbI yMeHUsi paboTaTh ¢ MH(OpMaLvel Kak yacTb YHUBEPCATbHBIX

M03HABaTEe/IbHBIX yUeOHBIX 1eHCTBUII:
— BBISIB/ISITb HEZOCTATOUHOCTb Y WU30BITOUHOCTh MH(OPMAIUH, JAaHHbIX, HEOOXOAUMBIX /IS PeIleHus



3aiaum;

— BbIOMpaTh, aHaIM3UPOBaTh, CUCTEMAaTH3WPOBaTh U WHTEPIIPETHPOBATh MH(GOPMALMIO Pa3TUYHbIX
BUJIOB U ()OPM TIpe/CTaB/IeHNUST;

— BbIOMpaTh (OpMy TpeAcTaBieHUs WHPOPMAIMd W WITIOCTPUPOBATh pelllaeMble 3aZiaul CXeMaMH,
JiarpaMMaMH, UHOM rpadMKOM 1 UX KOMOWHAIUSIMU;

— OIleHMBaTh HAZIEKHOCTh WHGOPMALUKM IO KPUTEPUSIM, TMpPEAJOKEHHbIM YUMTeJeM WU
chopMyIMPOBaHHBIM CAMOCTOSITEJTHHO.

YHuBepca/nbHble KOMMYHHMKAaTHUBHBIE [I€MCTBUSI 00ecreunBalOT C(HOPMHUPOBAHHOCTh COLMATbHBIX
HABLIKOB 00YyUaroIUXCsl.

Y oOyuaromerocss OyayT chopMHpoBaHBI yMeHHsi OOIeHMs KaK 4YacThb YHHBepCabHBIX
KOMMYHUKATUBHBIX YUeOHBIX /1eHCTBUMA:

— BOCIIPUHUMATh U ()OPMYJIMPOBATh CY’K/I€HHSI B COOTBETCTBUH C YCIOBHUSIMH U L|eJIIMH 001I[eHus], SICHO,
TOYHO, TPaMOTHO BbIP@XKaTh CBOIO TOUKY 3DE€HUS B YCTHBIX U MTUCbMEHHBIX TEKCTaXx, /laBaTh MOsSICHEHUST
T0 XO/y pelLleHus 3a/lauM U TI0JIyYeHHbIM pe3y/ibTaTam;

— B Xo/le 00CY>K/IeHHs 3a/laBaTh BOIIPOCHI TI0 CYII[ECTBY OOCY’KZaeMol TeMbl, Mpob/ieMbl, periaeMou
3a/lauy, BbICKa3blBaThb W/leM, HalleJieHHble Ha TMOMCK pelleHMs], COTOCTaB/sTb CBOU CYXKAEHHUs C
CY)K/IEHUSIMM JIPYyTUX YYaCTHUKOB [Juasiora, oOHapy>KWBaTh pa3/duie W CXOACTBO TO3WLIUM, B
KOppeKTHO opme opMy/IMpOBaTh Pa3HOTIACHsl, CBOU BO3paXkeHMUs;

— TIPe[CTaB/ISATh  pe3y/bTaThl peIleHus 3afiaud, JKCIepUMeHTa, WCCAe/JOBaHUs, TIPOEKTa,
CaMOCTOSATe/ILHO BbIOMpaTh (OpPMaT BBICTYIUIEHUS C YUETOM 3aJau IMpe3eHTalur U 0COOeHHOCTel
ayJUTOpHH.

Y obyuatomierocss OyAyT copMUpOBaHBI YMeHHs COTPY/JHHUYECTBA KaK YaCTh YHHBEpPCATbHBIX
KOMMYHUKATUBHBIX YUeOHBIX /1eHCTBUMA:

— TIOHMMAaTh W WCMO/b30BaTh MPEUMYIIIECTBA KOMaH/AHOW U WH/WBH/yaJbHONH PabOThI MPHU peleHrur
yueOHbIX MaTeMaTUUeCKUX 3a7iay;

— TIpUHUMAaTh LIeflb COBMECTHOW [esITe/IbHOCTH, TUIAHMPOBaTh OPraHU3aldii0 COBMECTHOW pPaboThl,
pacripeiesifiTh BUABI paboT, [OroBapuBaThCs, 00CYK/AaTh TIPOLIECC M pe3ysbTaT paboThl, 00001[aTh
MHEeHHs1 HeCKOJIbKMX UesIoBeK;

— y4aCTBOBAaTh B IPYMIOBBIX hopmMax paboThl (00CyKAeHusi, 00MeH MHEHHSIMU, MO3TOBbIe IITYPMbI U
JIPYyTHeE), BBITIONHATL CBOK YaCTh PabOThl U KOOPAMHUPOBATh CBOW AEWUCTBUS C JPYTMMU UI€HAMH
KOMaH/[bl, OIleHMBaTh KauecTBO CBOEro BK/IaZa B OOMMHA TPOAYKT 1O KPUTEPHsM,
chopMyIMPOBaHHBIM YUaCTHUKaMU B3aUMOJeliCTBUSI.

YHUBepca/bHbIe PEry/sSTUBHBIE [eHCTBUsI 0OecrieunBatoT (hOPMHPOBAHKE CMBICTOBBIX YCTaHOBOK M

JKU3HEHHbIX HAaBBIKOB JINUHOCTH.
Y obyuatoiierocss 6yayT copMypoBaHbl YMeHHs CaMOOpPraHM3alliyd KaK YacTh YHWBEpPCATbHBIX
PETYJIITUBHBIX YUEOHBIX /1€HCTBHIA:

— CaMOCTOSITe/TbHO COCTAaBJISITh TJ1aH, aJIFOPUTM pellleHus 3afiaudl (WM ero 4acTb), BBIOMpATh Criocob
pelieHusi C Y4éTOM MMEIOIUXCSI PeCYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHUpPOBaThb U
KOpPPEeKTHPOBaTh BapUaHThI pellieHul C yuéTOM HOBOM HH(OpMaI[UH.

Y obyuatomierocss OyayT cgopMHpOBaHBl yMeHHUs CAMOKOHTPOJS KaK uacThb YHHUBEPCA/bHBIX
peryisaTUBHBIX yUeOHBIX JeHCTBUN:

— BJajeTb Croco0aMyd CaMOTIPOBEPKM, CAaMOKOHTPOJIST TIpollecca W pe3y/bTaTa  pelleHus
MaTeMaTHUeCKOM 3a/jauu;

— TpeABUZIETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IIPH PEIIeHUH 3a/laud, BHOCUTh KOPPEKTUBHI B
JIesITeJTbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/IbCTB, HAali/IeHHBIX OIMIMOOK, BBISIB/IEHHBIX TPYIHOCTEH;

— OLIeHMBATh COOTBETCTBUE pe3y/bTaTa /esiTe/IbHOCTH TOCTaB/IeHHOW LIe/IM W YCIOBUSIM, OOBSICHATH
MPUYWHBI  [JOCTWXKEHUS WM HeJOCTYDKEHWs 1ed, HaxXOAuTb OLIMOKY, [JaBaTb OLIEHKY
MPUOOPETEHHOMY OITBITY.

[TpeameTHBIE pe3y/IbTaThl OCBOEHUSI TIPOTPaMMbI 10 MaTeMaTHKe Tpe/[CTaB/eHbl 10 ToaM 00yJeHus B
paMKax OT/eNbHbIX yueOHBIX KYpPCOB: B 5—6 Kiaccax — Kypca «MareMaTHKa», B 7-9 Kjaccax — KypCOB
«Anrebpa», «['eomeTpusi», «BepOSITHOCTb 1 CTaTUCTUKA».

PABOYAS ITPOI'PAMMA YUEBHOT'O KYPCA
«MATEMATUKA». 5-6 KJIACCBI
LEJI U3YUEHVSA YYEBHOT'O KYPCA



[TprOPHUTETHBIMH 1Ie/IIMH 00yUeHHUs] MaTeMaTHKe B 5—6 KJlaccax sIBJISTIOTCS:

— TpoAo/KeHHWe (OPMHUPOBAHUSI OCHOBHBIX MaTeMaTUUeCKUX TMOHATHM  (YUC/I0, BeJUYWHA,
reomerpuueckasi  ¢urypa), oOecreuMBamOIUX  TMPEEeMCTBEHHOCTh W TEepPCIeKTUBHOCTh
MaTeMaTH4ecKoro oOpa3oBaHUst 00YUarOIUXCS;

— pasBUTHe WHTE/JIEKTya/llbHbIX U TBOPYECKUX CIIOCOOHOCTel 00y4aroluxcs, T03HaBaTe/bHOU
aKTUBHOCTHU, UCC/IeZI0BaTe/IbCKUX YMEHUM, MHTepeca K U3yUeHUI0 MaTeMaTUKH;

— To/iBeJieHre 00yYaroIuXCs Ha JOCTYITHOM [Ijisi HUX YPOBHE K 0CO3HAHHIO B3aMMOCBSI3M MaTeMaTHUKH U
OKpY’Karolllero Mupa;

— (dopmupoBaHue (YHKIMOHAJBLHOM MaTeMaTUueCKOW TIpaMOTHOCTH: YMeHMsl pacro3HaBaThb
MaTeMaTHUUeCKue 0ObEKThI B PealbHbIX KM3HEHHBIX CUTYaIUsIX, IPUMEHSATh OCBOEHHbIE YMEHHUSI [IIsI
peleHusl TIPaKTUKO-OPUeHTUPOBaHHBIX 3a/jay, WHTepIIPeTUPOBaTh IOJyYeHHble pe3y/bTaTbl U
OLIeHMBAaTh UX Ha COOTBETCTBUE MPAKTUUECKOW CUTYyal[1H.

OCHOBHbIE JIMHUW COJlepXKaHUsI Kypca MaTeMaTWKM B 5—6 Knaccax — apudMeTdueckas U
reoMeTpryYecKasi, KOTOpble pa3BUBAIOTCS Tlapa/lie/lbHO, KaX/jasi B COOTBETCTBUM C COOCTBEHHOM JIOTHUKOWM,
O/lHAKO, He He3aBUCUMO O/IHa OT Jpyrod, a B TECHOM KOHTAaKTe M B3aMMOJeWCTBHMH. Takxe B Kypce
MPOMCXOIUT 3HAKOMCTRBO C 3/IeMEHTaMHU anreOpbl U ONKMCATeTbHOW CTATUCTHKHU.

N3yyenne apudMeTHUeCcKOro marepuasa HauyMHAaeTCs CO CHCTeMaTU3aluM W DPa3BUTHUSL 3HAHUW O
HaTypaJ/ibHbIX YMCJIaX, MOJIyYeHHbIX B Haua/lbHOM 11KoJjie. [Ipy 3TOM COBepIlieHCTBOBaHME BbIYMCIUTE/IbHON
TeXHUKU U (OpPMUpPOBaHWE HOBBIX TEOPETUUYECKUX 3HaHUM COUeTaeTCsi C Pa3BUTHEM BBIUMCIUTETbHOU
KY/IbTYPbl, B YaCTHOCTH C 00yUeHHEeM MPOCTEUIITNM MPUEMaM MPUKUIKU U OLIEHKH Pe3y/IbTaTOB BLIUMC/IEHUH.
N3yueHyvie HaTypa/bHBIX UMCes NPOJOJ/DKAeTCsl B 6 Kacce 3HAKOMCTBOM C Haua/IbHbIMU MOHATUSMUA TEOPUU
JleJTMMOCTH.

Ipyroii KpymHbIA ON0K B COfep)KaHUM apu(MeTHUeCKOW TMHUU — I3TO Apobu. Hauano usyueHus
O0OBIKHOBEHHBIX U [IeCITUUHBIX Ip00el OTHeCeHO K 5 Kaccy. DTO TepBbIi 3Tal B OCBOEHUM /Ipo0ei, Kora
MPOMCXO/UT 3HAKOMCTBO C OCHOBHBIMU UZIesIMH, TIOHATHUSIMU TeMbI. [Ipy 3TOM pacCMOTpeHre 0OBIKHOBEHHBIX
npobeil B TIOHOM 00béMe TpeAIecTBYeT U3YUeHHIO JeCATHUUHBIX Apo0Oel, uTo 1ienecoobpa3HO C TOUKU
3peHust JIOTUKK W3JI0’KEeHUsI YMC/IOBOM JIMHUM, KOT/ja TMpaBWa AeWCTBUM C JeCATUYHBIMUA APOOSMU MOXKHO
000CHOBAaThb Y)Xe W3BECTHbIMU aIrOPUTMAaMHU BBITIOJTHEHUSI JIEMCTBUH C OOBIKHOBEHHBIMH JIPOOSIMH.
3HAaKOMCTBO C [IeCSITUUHBIMU [JPOOSIMA pacCIIMPUT BO3MOXXHOCTU /ISl TIOHMMaHUSI 00y4YarolMMUCs
TPUK/IaJHOTO TPUMEHEHUs] HOBOM 3alMCU TPU W3yUeHWU [APYTUX MpPeJMeTOB U TIpU TMpPaKTUUeCKOM
rcnosb3oBaHuu. K 6 Kiaccy oTHeCEH BTOPOM 3Tar B u3ydeHuu Apobeit, r/ie POUCXOAUT COBEPIIIeHCTBOBAHKE
HaBLIKOB CpaBHeHUsi M TipeoOpa3oBaHus JApobeli, OCBOeHWe HOBBIX BbIUHMC/IUTE/BLHBIX aJITOPUTMOB,
OTTauMBaHWe TeXHUKU BBIUMC/IEHWH, B TOM UMC/Ie 3HaUeHUI BhIDAyKEHU, COZiepyKall[iX U 0ObIKHOBEHHbIe, 1
JleCITUYHbIE TPOOU, YCTAaHOBJIEHHE CBSI3eM MEX/[y HUMH, PACCMOTPeHHe MPUEMOB PeIlleHus 3a/iau Ha IpooHu.
B Hauane 6 Knacca mpouMCXOAUT 3HAKOMCTBO C TIOHSAATUEM TIPOLIEHTA.

OcoOeHHOCTBIO U3yUeHUS MTOJIOXKUTEILHBIX U OTPHULIATETbHBIX UHCE/T IB/SIETCS TO, UTO OHU TaK)Ke MOTYT
paccMaTpuBaTbCs B HECKOJIBKO S5TaroB. B 6 kyacce B Hauane usydeHuss Tembl «llosoxkuTenbHble U
OTpUlIaTe/IbHbIe YMC/Ia» BbijensieTcsi mnoaTrema «llenble uucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpULaTe/IbHBIMU YUC/IaMU U IeHCTBUSIMU C TI0JIO’KUTE/IbHBIMU 1 OTPULIATeTbHBIMU UMC/IaMU IPOMCXO/IUT Ha
OCHOBE COJlepyKaTeJbHOr0 MOAX0Ja. OTO I103BOJIsseT Ha [OCTY[THOM YPOBHe I103HAKOMUTb Yy4allUuXCs
TPaKTUUeCKHU CO BCEMH OCHOBHBIMU ITOHATUSIMUA TE€MBI, B TOM UKCJ/Ie U C TIPaBU/IaMH 3HAKOB IPH BBITOJTHEHUU
apudMeTHUeCKUX AelCTBUM. V3yueHure pallOHaIbHBIX UMCEe/T Ha 3TOM He 3aKOHUMTCS, a Oy/IeT MpOo/j0/DKEHO
B Kypce anreOphbl 7 Kjlacca, UTo CTaHeT C/ieIyHOIUM TTPOXO0/I0M BCeX MPUHLIUTTHAIBHBIX BOTIPOCOB, TEM CaMbIM
paszesieHre TPyJHOCTel oOsieryaeT BOCIPUSITHE MaTepvasa, a pacripeZiesieHde BO BPeMeHU CIOCOOCTBYeT
MPOYHOCTH TIPHOOpeTaeMbIX HaBLIKOB.

[Tpu oOyueHWM pelIeHUI0 TeKCTOBBIX 3a/jau B 5—6 KjaccaxX MCHOb3YIOTCs apudMeTHUeCKHe MPUEMbI
peitieHUst. TeKCTOBbIE 3a/laud, pelllaemMble MPU OTPabOTKe BLIUMC/IMTE/NBHBIX HAaBBIKOB B 5—6 Kjaccax,
paccMaTpUBAIOTCA 3a/lauM CeYIOLUX BU/IOB: 3a/laud Ha [IBID)KEHUE, Ha YaCTH, Ha TIOKYITKH, Ha paboTy u
MIPOM3BO/INTE/ILHOCTh, Ha TIPOLIEHTHI, Ha OTHOLIeHUs U rporopiiu. Kpome Toro, o0yyJaroiiuecst 3 HaKOMSTCS C
npuéMamMH pellieHUst 3a7iau 1epebOpoM BO3MOXKHBIX BapHUaHTOB, ydarcs paboTaTth C HWH(OpMalueHn,
Tpe/icTaB/IeHHOM B (hopMe TabJTUL] M/TH AXarpaMM.

B niporpamme mpesycMoTpeHo popMUPOBaHUe TIPONeeBTUUECKUX alredpanuecKux rnpecTapieHui. byksa
KaK CHMBOJI HEKOTOPOrO YM(JIa B 3aBUCMMOCTH OT MaTeMaTH4YeCKOro KOHTEeKCTa BBOJUTCS MOCTENeHHO.
BykBeHHass CHUMBO/IMKA IIMPOKO MCIIO/B3YeTCA TIPEXJe BCEro /s 3alyiCy OOIMX YTBEP)KAEHUH u



Tripe/i/Io’KeHuH, GopMyJi, B UaCTHOCTH [/l BBIUMCJ/IEHHUSI TeOMeTPUUeCKUX BeJTMUMH, B KaUeCTBe «3aMeCTUTEIs»
yucha.

B kypce «Marematuku» 5—6 K/IacCOB MpeCTaBjeHa HarJysijHas TeOMeTpUs, HarpaBJ/ieHHas Ha
pa3BuTHe 00pa3HOTO MBIIIIJIEHHs], MPOCTPAHCTBEHHOTO BOOOpaXKeHMs], W300pa3UTeNbHbIX YMEHHWH. ITO
B&)KHBIA 3Tall B M3yUYeHHWH TeOMeTpPUH, KOTOPBIM OCYIIEeCTB/SeTCS Ha HarJisiJHO-TIPAKTUUYeCKOM YPOBHe,
OTIMpAeTCsl Ha HAr/IsAHO-00pa3HOe MbIllieHre 00ydaronuxcs. Bosbiiasi posb OTBOJUTCSA TPAKTHUECKOH
JIesITeJTBHOCTH, OTIBITY, SKCIIepUMeHTy, MofenrpoBaHrio. O0yyJaroiuecss 3HAKOMATCSI C TeOMeTPUUeCKUMHU
(burypamu Ha r/IOCKOCTH ¥ B TIPOCTPAHCTBE, C UX MPOCTEUIITMMU KOHMUTYPAI[UsIMH, yUaTcs u300paXkaTb X Ha
HeJTMHOBAHHOM M KJjleTyaToll Oymare, pacCMaTpPHBAIOT WX IPOCTeHINMe CBOHCTBA. B mporjecce u3yueHUs
HAarJ/IsIZIHOM TeOMETPUM 3HaHUS, TOJTyueHHble 00yuaroMMUCs B HaUa/IbHOM IIIKOJIe, CUCTEMAaTU3UPYIOTCS U
PacCILMpPSIFOTCSL.

MECTO YUEBHOI'O KYPCA B YUYEFHOM ITJTAHE

CornacHo yueOHOMY MlaHy B 5—6 KJlaccax W3yuyaeTcsi MHTerpUPOBaHHbBIN TIpeMeT «MaremaThuKa»,
KOTOPBIM BK/IHOYaeT apudMeTHUeCKUd Marepuasn W HarJisiHyIH0 TeOMeTpHIO, a TakXe Mpore/eBTUUYecKre
CBe/leHUs U3 anreOphbl, /IEMEeHThI JIOTUKK 1 Hauasla OMucaTelbHOM CTaTUCTUKHY.

YueOHBIM MJIaH Ha W3yuyeHHe MaTeMaTUKH B 5—6 Kjiaccax OTBOAUT He MeHee 5 yueOHBIX UacoB B
HeJIe/TI0 B TeUeHre KaXKJoro rofia o0yueHus, Bcero He MeHee 340 yueOHBIX UacoB.

COAEPXXAHUE YUEBHOI'O KYPCA (TTO TOJAM OBYUYEHUSA)

S Knacc

HaTypasbHble uncia u HyJb
HartypanbHoe umrcnio. Psp HaTypanpHbIX umces. Uucio 0. M300paxkeHre HaTypaibHBIX YKMCeT TOUKaMH Ha
KOOD/MHATHOM (UMC/IOBOM) NPSIMOM.
[MTo3uLoHHas cucTemMa CuMc/ieHus. PuMckast Hymepaiusi Kak puMep Hermo3ULMOHHOW CUCTeMbl CUMCI/IeHUSI.
MecsaTuuHasi cucTeMa CUMC/IeHUsI.
CpaBHeHHe HaTypajbHBIX UHCeJ, CpaBHEHHWe HaTypaJbHbIX uyucen C HynéM. CriocoObl CpaBHEHWUS.
OxkpyreHue HaTypaabHbBIX UHCEJI.
CnokeHre HaTypa/IbHbIX UMCeJI; CBOMCTBO HYyJisl TPU CAOXKeHWH. BbluMTaHWe Kak JelCTBHe, oOpaTHOe
CNIOXKeHUI0. YMHOXKeHUe HaTypasbHbIX UKCes; CBOWMCTBA HYJI U e[JUHULIbI TIPU YMHOKeHUU. [leneHue Kak
JerictBre, obpaTHOe yMHO>KeHHIO. KOMIOHEeHTHI AelCTBUM, CBSi3b MeXAy HUMH. I[IpoBepka pe3ysbTaTa
apudmetuueckoro JeicTBusi. [lepemecTuTenbHOE UM COueTaTe/IbHOe CBONCTBA (3aKOHBI) C/IOXKEHUs U
YMHO)KeHUsI, pacrnpe/ie/iuTe/lbHOoe CBOMCTBO (3aKOH) YMHOKEHUSI.
Vcnonb3oBanue OYKB Jjisi 0003HAaUeHUsT HEM3BECTHOTO KOMITIOHEHTA M 3allUCH CBOWCTB apU(MMeTHUYeCKHX
JIeCTBUM.
Henvtenn W KpaTHbIe UHWC/A, pa3/iokeHHWe Ha MHOXWUTeMW. [IpocThie W COCTaBHble uuca. [Ipu3HaKu
JleIMMOCTH Ha 2, 5, 10, 3, 9. [leneHue C 0CTaTKOM.
CrerieHb C HaTypabHBIM TTOKa3aTesieM. 3auicCh YKC/ia B BUZie CYMMbI Pa3psiIHbIX ClaraeMbiX.
UucioBoe BhIpa)keHHe. BbrunciieHre 3HaueHWM UMC/IOBBIX BbIpaXKeHHWH; TOPS/IOK BBITIOJIHEHUsI JeHCTBUM.
HWcrnosib30BaHye TIPU BBIUKMCIEHUSIX TIepeMeCTUTeTbHOTO M COUeTaTe/IbHOTO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHO)KeHUsI, pacrpe/ieIMTe/TbHOr0 CBOMCTBA YMHOXKEHHUSI.
Ipobu
[TpencraBneHre o ApobU Kak criocobe 3arycy yacTH BeqUuMHbI. OOBIKHOBEeHHBIE ApoOu. IIpaBUbHBIE U
HenpaBu/bHbIe pobu. CMelllaHHast po0Ob; Mpe/[CTaB/IeHre CMelllaHHOH Ipo0U B BUie HEMPaBU/ILHOU ApoOH
Y BbIZIeJIeHHe 11eJI0M YaCTH UhC/ia U3 HelpaBUIbHOW Apobu. V3o0paxkeHHe [pobel TOUKaMH Ha UHCIOBOM
nipsimoii. OcHOBHOe CBOMCTBO /ipobu. Cokpaitjenre apobeii. [IpuBeseHue qpobu K HOBOMY 3HaMeHaTeJto.
CpaBHenue pobei.
Cno)keHue U BbIUMTaHUe pobeli. YMHOXXeHHe U fiesieHne Apobeit; B3auMHO-00paTHbIe [poou. HaxoxaeHve
YacTH L|eJIoro U 11eJIoro M0 ero YacTu.
HecatuuHasi 3anmuchk Apobeid. TlpescTaBineHye AecATUUHOW ApoOU B BHe OObIKHOBEHHOW. 300pakeHHe
JIeCSITUUHBIX Ap0o0ei TOUKaMK Ha YMC/I0BOM TIpsiMoii. CpaBHeHHe JeCAITUUHBIX APOOei.
ApudmeTtnueckue 1eHCTBUS C 1eCITUUHBIMU Apo0siMu. OKpyT/ieHHe eCATUUHBIX PO0Oei.
PellieHrie TeKCTOBBIX 33/1a4
PerieHrie TeKCTOBBIX 3a/lau apudmeTuueckuM criocobom. PeiieHne noruueckux 3azau. PeiiieHue 3aiau
repe6OPOM BCeX BO3MOXKHBIX BapHaHTOB. VICIi0/1b30BaHMe TIPY PellleHrH 3a/1ay TabJuI] U CXeM.
PerieHuie 3a7jau, coieprKalliix 3aBUCUMOCTH, CBSI3bIBalOIIMe BeJTMUMHBI: CKOPOCTh, BpeMsi, paCCTOsIHUE; 1]eHa,



KOJIMYeCTBO, CTOMMOCTh. ETUHMIIBI W3MepeHusi: Macchl, 00bEMa, LIeHbI; PaCCTOSHUS, BPEMEHH, CKOPOCTH.
CBsI3b MeX/ly eJMHUALIaMH W3MepeHHst KaXK/[0W Be/TMUMHBI.
PelieHre OCHOBHBIX 3a/la4 Ha IpOOM.
I[pescTaBieHre JaHHBIX B BU/Ie TaOJHILI, CTO/IOUYATHIX JUAarPaMM.
HarnsigHas reometpust
HarnsigHaele mpeficTaBieHdsi o (urypax Ha IUIOCKOCTH: TOYKa, TpsiMasi, OTPe30K, Jiyd, YroJ, JoMaHas,
MHOT'OYTOJTbHUK, OKPY>KHOCTb, KPyT. ¥T0/1. [IpsiMoi, OCTpbIi, TYIIOW U Pa3BEPHYTHIN yTJIbL.
[nvHa oTpe3Ka, MeTpruyecKue eJUHULIbI JIMHbL. [I1MHa IoMaHOM, TepyuMeTp MHOTOYTro/IbHUKA. MI3mMepeHue 1
MOCTPOEHMUE YTJIOB C TTOMOIbIO TPAHCIIOPTHUPA.
HarnsigHele mipefcraBfieHWss O (¢uUrypax Ha TUIOCKOCTH: MHOTOYTOJIbHUK; TPSIMOYTOJIbHUK, KBa/part;
TPeyrojbHUK, O PaBeHCTBe (pUryp.
N3o06pakeHue ¢uryp, B TOM umc/ie Ha KietdaToii Oymare. IToctpoeHre KOH(UTyparuii U3 yacteil psiMoH,
OKDY>KHOCTM Ha HeNMHOBaHHOM W Kietdatoid Oymare. Vcrmonb3oBaHHWe CBOWCTB CTOPOH U YTJIOB
MpSIMOYTO/IbHUKA, KBaZipaTa.
[Tnomab NpSIMOYTObHUKA U MHOTOYT'OJIbHUKOB, COCTaB/IeHHbIX U3 MPSIMOYTOJIbHUKOB, B TOM UHC/ie QUryp,
1300paXEHHBIX Ha KleTyaTol Oymare. EAVHULIBI M3MepeHus TUIOIIA/IH.
HarnsigHble mpe/iCTaBleHUsI O TIPOCTPAaHCTBEHHBIX (Urypax: TMpPSIMOYTObHBIN TMapasuiesenurnes, Kyo,
MHOTOTPaHHUKU. V300pakeHre MPOCTEHIINX MHOTOTDAaHHUKOB. Pa3BépTku Kyba W mapasuiesiernuriesia.
Co3pmaHue Moziesieli MHOTOrpaHHUKOB (M3 Oymaru, poBOJIOKH, TUIAaCTU/IMHA U JIp.).
OO6BEM NPSIMOYTOTILHOTO TIapasuIesienuresia, Kyoa. EauHutb1 n3mepeHust o0béma.

6 Kacc
HarypasbHble unciia
ApudmeTnueckue elCTBUS C MHOTO3HAUHBIMU HaTypalbHbIMU UMC/IaMy. YKC/I0BbIe BbIDA)KEeHUS, MOPSI0K
JeCTBUA, WCTONb30BaHUe CKOOOK. lcrosib30BaHWe TIpYM  BBIUMC/IEHUSIX — T€PEMECTUTeIbHOTO U
COUeTaTe/IbHOTO CBOMCTB CJOXKEHUSI W YMHOXXEHHs, paclpe/e/luTe/lbHOT0 CBOWCTBA YMHOXXEHUS.
OkpyrJieHre HaTypasbHbIX YHCell.
HenmuTeny v KpaTHbIe YKMC/a; HAUOOMBLINKM OOIUI AenuTeNb U HauMeHblllee o0ijee KpaTHoe. [1eTMMOCTb
CYMMBI U ipou3Be/ieHusl. [lesieHre ¢ 0CTaTKOM.
Ipoowu
OObIKHOBeHHasi IpoOb, OCHOBHOe CBOMCTBO [po0u, cokpaiieHue apobeii. CpaBHeHHe U YIIOPsiIOUMBAHUE
npobeii. PerreHre 3ajjau Ha HaxoOXK/leHHe YaCTH OT LIeJIOr0 U LIeioro Mo ero 4yactd. JIpoOHoe umuc/io Kak
pe3ynbTar Aenenus. [IpefcraBieHue AecTUUHON JpoOu B BHUe OOBIKHOBEHHOW APOOM U BO3MOXXHOCTh
ripe/iCTaB/ieHNst OOBIKHOBEHHOM IpoOU B BU/Ie 1eCITUUHOM. [lecATUUHBIE [pOOU 1 MeTpUUecKasi CiCTeMa Mep.
ApudmeTnueckue AelCTBUS U YMCIOBbIE BHIPAXKEHHSI C 0OLIKHOBEHHBIMU U IeCITUYHBIMU IPOOSMHU.
OtHoiienue. [leneHrde B JAHHOM OTHOIIeHHWH. MaciiTtab, mporiopijusi. IIprMeHeHHe TpPOTOPIUM TMpH
pelleHUH 3a7iau.
[TonsTuie mpoueHTa. BbluncieHne MpolLieHTa OT BeJIWYMHBI M BEJWYMHBI MO e€ MpoLeHTy. BoipakeHue
MIPOLIEHTOB /IeCITUYHBIMU [po0siMu. PelieHue 3a7au Ha TPOLEHTHI. BbIpakeHHe OTHOIIEHUWS BEeTMYMH B
TMpOLIeHTaX.
[TonokutenbHbIe ¥ OTPULIATE/IbHBIE UKCIIA
[TonoxkutenbHbIE U OTpULaTe/bHBIe urca. Llenbie uncia. Moaynb uncia, reoMeTpUuueckasi iHTeprpeTarus
Moayist uncia. M3obpakeHue urce Ha KOOPAWMHATHOM NpsiMoii. YucsioBbie mpomeKyTKu. CpaBHEHME UHCe.
ApudmeTrueckre JeMCTBUS C MOJIOKUTETbHBIMA U OTPULIATETbHBIMA YU C/IaMHU.
[Ipsimoyro/bHasi CcUCTeMa KOOPAWHAT Ha TUIOCKOCTH. KoOpAMHAThI TOUKM Ha TUIOCKOCTH, abcrumcca u
opauHara. ITocTpoeHue Touek ¥ GUryp Ha KOOPAUHATHOM MJIOCKOCTH.
BykBeHHbIe BbIpaXKeHHsI
[TpumeHeHre OYKB /IJIs1 3aITUCH MaTeMaTUUeCKUX BbIpaKeHUH U TipeyioskeHud. CBOWCTBa apuhMeTUIeCcKrux
JeiictBuii. BykBeHHble BbIDaKEHMsSI M YMCJIOBble TMO/CTAHOBKH. ByKBeHHble paBeHCTBA, HaxOX/eHHe
HEeN3BEeCTHOro KomroHeHTa. ®opmyibl; (GopMmy/bl mepuMeTpa W MUIOLIAAM TPSMOYTOJ/IbHMKA, KBajpaTa,
00béMa napasiienenurea u Kyoa.
PellieHrie TeKCTOBBIX 33/1a4
PerieHue TeKCTOBBIX 3ajau apuMeThueckuM criocoboM. PerieHue siormueckux 3azau. PelieHue 3ajau
nepe6OpPOM BCeX BO3MOXKHBIX BapUaHTOB.
Perienue 3azau, cofiepsKalliix 3aBUCMMOCTH, CBSI3bIBAIOLLMX BeJIMUUHBI: CKOPOCTh, BpPEMs], PaCCTOsTHUE; 11eHa,



KOJIMYeCTBO, CTOMMOCTbh; TIPOU3BOJUTENBHOCTh, BpeMsi, 00bEM paboThl. EAMHUIEI W3MepeHUs: MacChl,
CTOMMOCTH; PacCTOsIHMSI, BpeMeHU, CKOPOCTU. CBsI3b MeXy eIMHULIaMU U3MePeHUsI KaXK/[OW BeJTMUUHBI.
PemmeHuie 3ajiau, CBsi3aHHBIX C OTHOIIIEHHWEM, IPOIMOPLMOHATBLHOCTBIO BEJWYMH, MPOLIEHTaMH; pellleHue
OCHOBHBIX 3a/lau Ha APO0OH U MPOLEHTHI.

OrieHKa ¥ TIpUKKZKA, OKpyT/ieHre pe3ysbTaTa. CocTaBieHre OyKBeHHBIX BbIPa)KEHUH T10 YC/IOBHIO 3a/1aUH.
[TpeacraBieHye AaHHBIX C TIOMOIILIO Tabwmi] ¥ quarpaMM. CTosi0uaTbie JUarpaMMbl; UTEHHE U TIOCTPOEHHUE.
UTeHre KPYroBbIX JUarpamMm.

HarnsigHast reometpusi

HarnsigHble mipefcTtaBieHuss o ¢urypax Ha TUIOCKOCTU: TOUKA, TpsiMasi, OTPe30K, Jiyd, yroJ, JoMaHas,
MHOTOYTOJIbHUK, UeThIPEXYTObHUK, TPEYTO/IbHUK, OKPY’KHOCTb, KPYT.

B3aumHoe pacriosniokeHude [ABYX TNPsSMbIX Ha IUIOCKOCTH, TapasiefibHble TpsiMble, MepreHAUKYJ/IspHbIe
ripsimbie. V3MepeHue pacCTOSTHUM: MeXy ABYMsl TOUYKaMH, OT TOUKM /0 TIPSIMOM; [/IMHAa MapIipyTa Ha
KBaJIpaTHOM CeTKe.

V3mepeHre U TMOCTPOEHHE YIJIOB C TIOMOIIbIO TPaHCMOPTHPA. BUBI TPEYroJbLHUKOB: OCTPOYTOJIbHBIM,
MPSIMOYTOJIBHBIM, TYTIOYTO/IbHBIN; paBHOOepPeHHBIN, PaBHOCTOPOHHUWM. YeTHIPEXYTOMbHUK, TPHUMEpEI
YeThIPEXYTO/ILHUKOB. [IpsSIMOYrO/bHUK, KBaJpaT: HMCIO/Ib30BaHWE CBOMCTB CTOPOH, YTJIOB, [JUaroHajei.
M306pakeHre reoMeTpuyeckux (UTyp Ha HeJTMHOBaHHON Oymare C MCIOJ/Ib30BaHUEM LIUPKYJIs, JIMHEMKH,
yroJIbHUKa, TpaHcropTupa. [TocTpoeHust Ha KiieTuaToi Oymare.

[TepumeTp MHOTOyTO/IbHUKA. [ToHATHE TIIOMIAAM GUTYPBI; eIUHULIBI U3MepeHus Tiolaau. [IpubmmkéHHoe
M3MepeHue TuioaAu (GUryp, B TOM UKC/Ie Ha KBajpaTHOW ceTke. [IpuOMDKEHHOE W3MepeHHe [JIMHbBI
OKDPY>KHOCTH, TIJIOLLaJN KpyTa.

CuMMeTpus: 1leHTpaJibHasl, 0CeBasi U 3epKajibHasi CAMMeTPHH.

[TocTpoeHre CUMMETPHUYHBIX QUTYP.

HarnsigHble mpezcTaB/ieHUs O TPOCTPAHCTBEHHBLIX (Urypax: rapasesenurnesi, Kyb, npusMa, nipamusa,
KOHYC, LWIMHAp, Imap u cdepa. M3o0pakeHre TpOCTpaHCTBeHHBIX (uryp. IIpuMepbl pa3BEpPTOK
MHOTOTDaHHMKOB, I[WIMHApPa W KOHyca. Co3jaHue Mojesnel TPOCTPAaHCTBEHHBIX GuUryp (U3 Oymarwy,
TIPOBOJIOKU, TIJIACTU/IMHA U AP.).

[MonsiTve 00BEMa; efUHULIBI M3MepeHust 00béMa. OOBEM MPSMOYTOJTBHOTO Mapasiiesnenurea, Kyoa.
[IJTAHUPYEMBIE ITPEMETHBIE PE3YJIFTATBI OCBOEHNS PABOUYEN ITPOI'PAMMEBI (TIO
'OJAM OBYYEHUS)

OcBoenune yuebHOro Kypca «MaremMaTvka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI JJOJDKHO 00ecrieurBaTh
JIOCTWDKEHHUE C/IeIyIOIUX TTPeJMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:

5 Kacc

Yucsa v BBIYUCTIeHUST

[ToHHUMaTh ¥ TIPaBUJILHO YIOTPEOJIATh TEPMUHBI, CBSI3aHHBIE C HATypaJbHBIMUA YACIaMH, OOBIKHOBEHHBIMU U
JeCITUYHBIMM JPOOSMHU.

CpaBHMBATh ¥ yMOPSIOUMBaTh HaTypasbHble UKC/a, CPABHMBATh B MPOCTEMIINX CAydasXx OObIKHOBEHHbIE
ZIpo0u, 1ecITUUHbBIE IPOOH.

COOTHOCUTh TOUKY Ha KOOPAMHATHOMN (UMCIOBOM) MPSIMOM C COOTBETCTBYHOI[UM €l UMC/IOM U M300pakaTh
HaTypaJibHble YMCJia TOUKaMU Ha KOOP/IMHATHOM (UKMC/IOBOM) MPSIMOM.

BroImonHATE apudMeTHuecKue [AeHWCTBUS C HaTypaJbHbIMA YHC/IaMH, C OOBIKHOBEHHBIMH ApOOSMHU B
MPOCTEMNIINX C/TyYasiX.

BbINOTHATE NPOBEPKY, MPUKU/IKY pe3y/ibTaTa BbIYMC/IEHUH.

OKpyrisTh HaTypaabHbIe YKUCIA.

PellieHrie TeKCTOBBIX 33/1a4

Pemiath TEKCTOBble 3aZlaud apu(METHUECKUM CrocoO0M W C TOMOIIbI0 OPraHW30BAaHHOTO KOHEUHOT'O
nepebopa BceX BO3MOKHBIX BAPHUAHTOB.

Permath 3a/1aun, cofieprkalijie 3aBUCMMOCTH, CBSI3bIBAIOII1e BeJIMUMHBI: CKOPOCTb, BpEMsi, paCcCTOsIHUE; 1]eHa,
KOJIMUeCTBO, CTOUMOCTb.

Vcrnonb30BaTh KpaTKUeE 3alCH, CXeMBbI, TabJUIbI, 0003HaUeHUs TIPH PelleHnH 3a/iau.

[Tonb30BaThCsl OCHOBHBIMM €QMHULIAMU M3MepeHHUs: 1eHbl, MacChl; PaCCTOSIHWS, BPEMEHH, CKOPOCTH;
BbIDa)KaTh OJJHU €/IUHUL[bI BeJIMUUHLI Uepe3 pyrue.

V3BnekaTb, aHa/M3UpOBaTh, OLIEHWBaTh WH(OPMALMIO, TIPeJCTaB/IeHHYI0 B Tabiuile, Ha CTOIOYATON
JlyarpaMMe, UHTePIPeTUPOBaTh TIPe/|CTaB/IeHHbIe JaHHbIe, UCTI0Ih30BaTh JaHHbIe TIPU pellleHuH 3a/jad.



HarnsigHas reometpust

[Tosib30BaThCs TeOMETPUUYECKUMM TIOHSITUSMU: TOUKa, MpsiMasi, OTpe30K, Jiyd, Yroj, MHOTOYTOJIbHUK,
OKDY>KHOCTb, KPYT.

[TpuBOAWUTE TIpUMEPLI OOBEKTOB OKPY’KAIOIIero MHpPA, UMEIOIIUX (OPMY H3yUeHHBIX TeOMeTPUUYECKHX
¢uryp.

Wcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMM: BepLIMHA CTOPOHA; C MHOTOYTrOJbHHUKaMH: YIOJ,
BepILIMHA, CTOPOHA, AMaroHasb; C OKPYKHOCTBIO: painyC, AUAMeTP, LIEHTP.

M300pakaTh U3yUyeHHbIe TeOMeTpUUecKrue (Urypbl Ha HEJMHOBAHHOW W K/IeT4aToW Oymare C TIOMOII[bIO
LIUPKYJ/ISl ¥ TMHEUKHU.

Haxoauth [OMMHBI OTPE3KOB HEIOCpPe[CTBeHHbIM H3MepeHHeM C TIOMOII[bI0 JTUHEeMKH, CTPOUTh OTpPe3KH
3a/IaHHOM [IJIMHBI; CTPOUThL OKPY)KHOCTH 3a/JaHHOTO paZinyca.

HWcnosib30BaTh CBOMCTBA CTOPOH W YIVIOB TPSIMOYTOJIbHMKA, KBaZipaTa [/isl UX TOCTPOEHUs, BBIUUCIEHUS
TJIOIIAJM 1 TIepUMeTpa.

BbIUMc/siTh IepUMeTp U TUIOIIA/[b KBaZjpaTa, MpsiMOyTo/IbHUKA, (PUT'YpP, COCTAB/IEHHBIX U3 TIPSIMOYTO/TbHUKOB,
B TOM uucie ¢GUryp, n300pakéHHbIX Ha KieTuaToi Oymare.

[Tosib30BaThCsl OCHOBHBIMU METPUUYECKUMHU e[VHULIAMUA WU3MepeHUsl [JIUHBI, TUIOIIA[U; BbIpaXkaTh OJHU
e/IMHULIb] BEJIMUUHBI Uepe3 IpyTrHe.

Pacrio3HaBaTh mapasuiesieniuriei, Ky0, MCI0/b30BaTh TEPMUHOJIOTHIO: BepIlMHa, pedpo rpaHb, M3MepeHwus;
HaXO/IUTh U3MepeHHUs Tapasuiesenuresa, Kyoa.

Bbiuncsiate 00BbEM KyOa, Mapasuienenuresia IO 3aJlaHHBIM H3MEPEHHUsIM, TI0/b30BaThCS  €IUHUIIAMU
M3MepeHusi 00bEMa.

Periath HeC/I0)KHbBIE 3a[jauy Ha U3MepeHre TeOMeTPUUeCKHUX BeJIMUMH B MPaKTUUECKUX CUTYaLIUsX.

6 Knacc

Yucsia ¥ BBIYUC/IEHUST

3HaTh ¥ IOHUMaTh TEPMUHBI, CBSI3aHHBIE C PAa3/TMUHBIMU BU[aMH YHCeNT ¥ CTIoco0aMH MX 3aTHCH, TTePeX0UTh
(ecrm 3TO BO3MOXXHO) OT 0/{HOM (hOPMbI 3aTIMCH YKC/IA K JPYTOM.

CpaBHMBATh ¥ YTIOPSJOUMBATh Lie/ible YKUC/Ia, OObIKHOBEHHBbIE W AeCATHYHbIe [pOOW, CPaBHMBATh YMC/IA
O/JHOT'O M pa3HbIX 3HAKOB.

BbIMoHATE, coueTasi YCTHbIe W TMHMChbMeHHbIe TIPUEMBI, apudMeTHuecKue AeWCTBUSI C HaTypa/JbHbIMU U
L[e/IbIMM YKUC/IaMH, OOBIKHOBEHHBIMH M JIECATUUHBIMU JIPOOSIMH, TIOJIOXKUTEbHBIMA W OTPHIIATeTbHBIMU
YKC/IAMU.

BbIUMCASTE 3HAUEHUSI UMCIOBLIX BBIPAXKEHWM, BBIMOMHITH TIPUKUAKY U OLIeHKY pe3y/ibTaTa BbIUUC/IeHU;
BBITIOJTHSITH TIpe0Opa30BaHUs UYHMCIOBLIX BHIDA)KEHHI Ha OCHOBE CBOMCTB apu(MeTHUeCKUX JeMCTBUM.
COOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMO C COOTBETCTBYOIIUM e UMC/IOM U U300parkaTh UKMC/ia TOUKAMU
Ha KOOP/IMHATHOM TIPSIMOM, HaXOAUTh MO/TyJIb UKC/Ia.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOU CHCTeMe KOOP/IMHAT C KOOPJUHATaMU 3TOUM TOUKM.

OKpyTJISITH LieJTble Yhc/ia U JieCATUYHbIe P00, HaXOAUTh TIPUOJTHYKEHUST UMCeT.

YucnoBbie U OyKBEHHbIE BHIPAKEHUS

[ToHuMaTh U yroTpebsITh TEpMUHBI, CBSI3aHHBIE C 3aMUCHI0 CTETeHW YKMC/Ia, HAaXOAUTh KBaZipaT U Ky0 umcia,
BBIUUC/ISITh 3HAUEHUsI YMC/IOBBIX BhIPAXKEHUM, CO/IePrKall[uX CTereHu.

[Tonb30BaTHCS MPHU3HAKAMHU [IeTMMOCTH, PacK/IaZibiBaTh HaTypa/ibHbIe UKCJIa Ha TTPOCThIe MHOYKUTETH.
[Tonp30BaTHCSt MACIITAOOM, COCTAB/ISATE TTPOTOPIIUM U OTHOIIEHHSI.

Wcnonb3oBath OyKBBI [jii 0003HAueHWsI YKMCeN TMPH 3aliCHd MaTeMaTUUeCKUX BbIPDa)KeHHWM, COCTaBJISATh
OyKBeHHbIE BBLIDAKEHUS M (OPMYJIbI, HAXOAWUTb 3HAUEHUSI OYKBEHHBIX BBIPDAKEHWH, OCYILECTBIISS
Heo0OX0o[UMbIe TT0/ICTAaHOBKHY U Ipeobpa3oBaHUs.

HaxoauTh Her3BeCTHbIN KOMIIOHEHT PaBeHCTBa.

PellieHrie TeKCTOBBIX 33/1a4

PemiaTh MHOTOILIArOBbIE TEKCTOBBIE 3a7IaUul apU(PMETHUECKUM CIIOCOOOM.

Pemiate 3ajjauu, CBsi3aHHBIE C OTHOIIIEHHEM, TPOMOPLMOHAILHOCTBIO BEJIMUMH, TPOL[EHTaMU; pellaTh TPU
OCHOBHBIE 33/1aUu¥ Ha J[POOU U MPOLIEHTHI.

Pemiathk 3a/1aun, cofiep>Kalijyie 3aBUCUMOCTH, CBSI3bIBAIOIIIMe BEJIMUUHBI: CKOPOCTb, BpEMSsI, paCCTOsTHUE, 1IeHa,
KO/IMYECTBO, CTOMMOCTb; TPOM3BO/IUTE/ILHOCTb, BpeMsi, 00bEéMa pabOThl, WCMO/b3Ysl apudMeTHUeCKHe
JIeNCTBYS, OLIeHKY, TIPUKUKY; TI0JTb30BaThCs eIMHUIIAMUA U3MEePeHHsI COOTBETCTBYIOIIUX BeJTUUKH.
CocTaBisaTh OYKBEHHbIE BBIPAKEHUS 110 YCIOBHUIO 3a/IauM.



V3BnekaTb WH(OpMALMIO, TIPeJCTaBAeHHYI0 B Tab/ivijaX, Ha JIAHEWHOW, CTO/J0UYaTON WU KPYrOBOU
JlyarpaMMax, UHTepIIpeTUpPOBaTh Mpe/icTaB/ieHHbIe JaHHbIe; UCTIOb30BaTh JJaHHbIe TIPU pellleHrH 3a7iau.
[TpeacTaBasSTh MH(OPMALIMIO C TIOMOIIBIO TabJTUL], TUHEMHON U CTOI0UaTO! AUarpaMm.

HarnsigHasi reometpusi

[MpuBOAWTE TIpUMeEpPLI OOBEKTOB OKPY’KaloIllero MHpa, WMEHIUX (OopMy H3yUeHHBIX TeOMeTpUYeCcKUX
TJIOCKUX ¥ MIPOCTPAaHCTBEHHBIX (PUTyp, IPUMepPhl PABHBIX U CHMMETPUUHBIX QUTYD.

M306pakaTh C TIOMOLIBIO LUPKYJS, JUHEWKW, TPAHCIOPTHpPA Ha HeJMHOBAaHHOW W KieTuaTod Oymare
M3yuyeHHbIe TJIOCKHe reoMeTpruueckre GUrypbl U KOHGUTrypaljui, CAMMeTPUUHbIe (DUTYPHI.
[Tonb30BaTbCS  TeOMETPUUECKMMH  TIOHSITHUSIMUA:  PaBeHCTBO  (UTyp, CUMMETDUS;
TePMHUHOJIOTHUIO, CBSI3aHHYIO C CUMMETPHel: 0Cb CHMMETPUH, LIEHTP CUMMeTPHH.
HaxomuTh BeJTMUMHBI YTJIOB U3MepeHHeM C TOMOIIbI0 TPAHCIIOPTHPA, CTPOUTD YTJIbl 3a/laHHON BEJIMUMHBI,
T10JIb30BaThCsl TP PelleHnH 3a/ia4 TpajlyCHOM Mepoi YIJIOB; pacrio3HaBaThb Ha UepTeXkaX OCTPbI, MPSIMO,
Pa3BEPHYTHIN U TYTOM YIJIbI.

BbIUUCASTE AMHY JIOMaHOU, TlepUMeTpP MHOTOYTOJ/IbHUKA, T0J/Ib30BaThCs eAVMHULIAMUA W3MepeHUsl [/TUHBI,
BbIpa)XaTh OJJHU JVHULIbI U3MePeHUs [IJTUHBI Yepe3 IpyTHe.

HaxoauTtb, UCTIOMb3ysl UepTEXHbIe UHCTPYMEHThI, PACCTOSIHUSL: MEX/y AIBYMsI TOUKaMU, OT TOUKH 0 TIPSIMOIA,
JUTMHY TIyTH Ha KBa/[PATHOU CeTKe.

BbIunc/iATh TUIOMAAbL (GUryp, COCTAB/IE€HHBIX W3 TIPSAMOYTOMBHUKOB, WCIIO/Ib30BaTh pa3bueHWe Ha
MPSIMOYTOJIbHUKH, Ha paBHble (PUT'YPhI, [OCTPaMBaHUE [0 TPSIMOYTOJbHUKA; T0JIb30BaTbCsS OCHOBHBIMH
eIMHULIAMU W3MepeHUs TIJI0ILa/iv; BhIpa)kaTh OJTHU eIMHULILI U3MepeHus TIJIOIIa/Ih yepes JpyTue.
Pacro3HaBaTh Ha MOJie/iIX ¥ M300paykeHUsIX MUPaMUAY, KOHYC, LUJIMH/P, UCII0/Ib30BaTh TEPMUHOIOTHIO:
BepIIKHa, pedpo, TpaHb, OCHOBAaHUe, Pa3BEPTKa.

M306pakaTh Ha K1eT4aTo Oymare mpsIMOYTOJ/IbHBIN TIapasiiesierure].

Beruncisate 00bEM MPSIMOYTOJILHOTO TIapasuiesienuiiesia, Ky0a, TOb30BaTbCs OCHOBHBIMHM eQMHULIAMHU
n3MepeHusi 00bEMa; BbI

Periath HeC/I0)KHbBIE 3a/jlauy Ha HAXOXK/[eHHe TreOMeTPUUYeCKUX BeJTMUMH B TIPAKTUUECKUX CUTYal[UsIX.

HCII0/1b30BAaTh

TEMATUUYECKOE IIJTAHMPOBAHUWE YUEBHOI'O KYPCA (TTO TOJAM OBYUYEHUS)
5 knacc (170 u + 34 )

Ha3panue pasgena

(Tembl) Kypca (uncsio | OCHOBHOe cofiep kKaHue OCHOBHBIE BU/IBI /IeSITETHBHOCTH 00yUaroIuxcst

4acoB)

Hatypanbhble uncna. | JecatnuHas cuctema | Uutarts, 3aMchiBaTh, CpaBHUBATh HaTypasbHbIe

HevictBus C | cuncsienust. Psii HaTypanbHBIX | UMC/Ia; TIpejjiaratb W 00CY)KAaTh CrHOCOOBI

HaTypa/JbHbIMU yucesn. HaTypanbHbI  psifl. | yHOPSIAOYMBAHUS UKCe.

YHC/IaMU Yucno 0. HarypaneHble uncia | MI306pakathb KOOpJVHATHYIO NIPSAMYIO,

(43 v9) Ha KOODJWHATHOM TIPSIMOM. | OTMeYaTh UKC/la TOUYKaMHM Ha KOODAWHATHOMU
CpaBHeHue, OKpYTJIeHHe | TIPSIMOM, HaXOAUTh KOOPAUHAThI TOUKHU.

HaTypaJIbHbIX UKCes.
ApudmeTnueckue [eHCTBUS C
HaTypa/ibHbIMU YKC/IaMHU.
CBolicTBa Hy/Is1 TIPU CJIO’KEHUU
U YMHOXEHWH, CBOWCTBa
eIVUHULIbI TIPU  YMHOXXEHHHU.
ITepemecTuTeibHOE 15
coueTare/ibHOe CBOMCTBA
C/IOKEeHUST U yMHOXKeHWUs,
pacrpezie/iuTeslbHOe CBOMCTBO
YMHO>KeHUS.

Henvtenn W KpaTHble YMCIA,

pas/iokeHue yuciia Ha
MHOJKUTEJIN. Henenue C
OCTaTKOM. IIpocTble 51

VccnepoBaTh CBOMCTBA HATypalbHOIO Ppsfa,
yycesn 0 ¥ 1 npu C/I0’)KeHUU U YMHOXKEHUU.

Wcnonb3oBath TIpaBUJIoO OKDYTJIeHUs
HaTypaJsibHbIX UMCeJl.
BeimosiHATe  apudmMeTHyeckue [eWCTBUA  C

HaTypa/bHbIMU UMCJ/IaMH, BBIYUC/ISITh 3HAUEHUS
UYKMC/IOBBIX BBIDAKEHWH CO CKOOKamMu u 06e3
CKOOOK.

3anuceiBaTh NPOM3BeieHWe B BHU/Jle CTelleHH,
YUTaTh CTEleHU, UCII0Ib30BaTh TEPMUHOJIOTHIO
(ocHOBaHUe, 1OKa3aTeslb), BHIUYMCIATh 3HAUeHUsT
CTeTleHel.

BBITIONIHATE TIPUKWAKY W OLIEHKY 3HaueHui
YMC/IOBBIX  BbID@KEHWM,  mpeajaraTb U
TIPUMEHSITh TIPUEMbI TPOBEPKH BBIUHC/IEHUM.




coctaBHble uyucna. [IpusHaku
JeMMMOCTH Ha 2, 5, 10, 3, 9.

CreneHb C  HaTypa/JbHbIM
roKasaTeJsieM.
YucsioBbie BbIPAKEHUST;

TOPSIIOK /1eCTBUMA.
PerieHrie TEKCTOBBIX 3aZlau Ha

BCe apudmeTHuecKre
JeNCTBUS, Ha [BIWKEHWe U
MOKYTIKU

Vcnonb3oBaTh npu BBIUHC/IEHUSIX
repeMecTUTeIbHOe U coueTaTebHOe CBOMCTBA
CJIO’KEHUS] M YMHOYKeHUsl, PacIipe/ie/IuTe/IbHOe
CBOMCTBO YMHOXeHUsI; (OpMYJUpOBaTh U
TIPUMEHSITh rpaBUsIa ripeobpa3oBaHus
UYKMC/IOBBIX BBIPA)KEHHWM Ha OCHOBe CBOMCTB
apupMeTHUYeCKUX JeNCTBUH.

WccnemoBaTh  UMCIOBBIE  3aKOHOMEPHOCTH,
BBIIBUTaTb U  OOOCHOBBIBaTb  THIIOTE3bI,
dopmynrpoBaTth 0000IIIeHUsT W BBIBOABI TIO
pe3y/sbTaTaM TIPOBEAEHHOTO HWCC/Ie[OBaHUS.
dopMyMpoOBaTh OMpeJesieHdsl [efIUTenst |
KpPaTHOTO, Ha3blBaTh [JeIUTeIM W KpaTHbIe
yKC/la; pacrio3HaBaTh TIPOCTble U COCTaBHbIE
yKca; GopMyIMpOBaTh U MPUMe-ATh TIPU3HAKU
JemaMmoctTd Ha 2, 3, 5, 9, 10; mnpuUMeHSTbH
QJITOPUTM  PA3/IOKeHUS] YKMCla Ha TIPOCThIe
MHO>KUATE/IU; HaXOAUTh OCTaTKU OT JlefleHus U
HETI0/THOe YaCTHOE.

Pacrio3HaBaThb VICTUHHbIE u JIO)KHbBIE
BbICKa3blBaHUSI O HATypaJbHBIX  UHMCJIAX,
NPUBO/IUTh  TIPUMEPbl W KOHTPIIPUMEDHI,
CTPOWUTb  BBICKA3blBaHUS U OTPHLIAHUA
BbICKa3blBAHUM O CBOMCTBaxX HaTypaJbHbIX
qucern.

KoHcTpyupoBath MaTeMaTUuecKue

npeanoKeHud C IIOMOIIBI0 CBA30K «W», «UJIN»,
«€eCJH..., TO...».

PellaTh TeKCTOBble 3aJjauM apu(pMeTHUeCKUM
CHOC06OM, HCII0J/Ib30BATh 3dBUCUMOCTU MEXAY
Be/IMUMHaMU (CKOPOCTb, BpeMS, pacCTOsHUE;

1leHa, KOJMYecTBO, CTOMMOCTb M  [Ip.):
aHaJIM3UPOBATh M OCMBICJIMBATh TEKCT 3a/lauy,
nepeOopMy/IMpOBaTh  yCJIOBUE,  M3BJeKaTb
HeoOXoIuMbIe JlaHHbIe, yCTaHaB/IMBaTh
3aBUCUMOCTH MEX[y BeJUUMHAMH, CTPOUTH
JIOTMUECKYO L[eTIOUKY PacCy’KIeHUH.

MogenupoBaTb XOZ, pelleHUss 3aZiaud  C

TIOMOIL[bIO0 PUCYHKA, CXeMbI, TaO/IULBI.
[TpuBOAUTH, pa3dbUpaThb, OLEHUBATb Pa3/IUUHbIE
pellieHys], 3aIMCH PellleHNi TeKCTOBBIX 3a/]au.
Kputnuecku OLIeHMBATh TI0JTyYeHHBIH
pe3ysibTaT,  OCYLIeCTB/IATh  CaMOKOHTPOJIb,
TIPOBEPsIsT OTBET HAa COOTBETCTBUE YCJIOBHIO,
HaxXO/JUTb OIIMOKHU.

Pemrath 3a7auM C TIOMOIIIBIO Tiepebopa Bcex
BO3MOYKHBIX BAPHAHTOB.

3HaKOMHUThCS C HcTopuen pa3BUTHS

apu(hMeTHKU
HarnsgHas Touka, mipsiMasi, OTpe30K, Jiyu. | Pacrio3HaBaTh Ha  uepTe)kaX, PUCYHKax,
reoMetpusi. JIunuu | JlomaHasi. V3MepeHue [J/IMHBI | ONUCHIBaTh, WCIIO/b3Yysl TEPMUHOJIOTUI, U
Ha riockoctu (12 4) | oTpe3ka, MeTpHUUecKre | u300pakaTb  C  TIOMOIbI0  UEPTEXKHBIX
eIVHULIbI U3MepeHUs [UHbI. | ”THCTPYMEHTOB: TOUKY, MpPsIMY0, OTPe30K, Jiy4,

OKpY’>KHOCTb Y KPYT.

YroJ, IOMaHYRK, OKPY>KHOCTb.




pabota
y3opa u3

ITpakTnueckas
«IToctpoenue
OKDY>KHOCTEM».
Yron. IIpsimMoi, oCTpbIM, TYyIOK
u Pa3BEPHYTHIU YTJIBL.
N3mepeHue yros.
ITpakTnueckas
«ITocTtpoenue yrios

pabota

Pacrnio3HaBaTh, PUBOIUTE TIPUMEPLI 00BHEKTOB
peayibHOTO MHPa, UMeIOIUX (HOPMY HM3yUeHHbIX
¢buryp, olileHUBaTh UX JIMHEIHbIe Pa3MephbI.
Vcronib30BaTh JIUHEMKY W TPAHCIOPTHDP Kak
VHCTPYMEHTBI [/Is1 TIOCTPOEHUsSI U WU3MepeHUsI:
W3MepsiTh [JIMHY OTpe3Ka, BeIUUMHYy VIJIa;
CTPOUTb OTPe30K 3a/JaHHOW [JIMHBI, YTOI,
3a/JaHHONM BEeJIMUMHBI; OTK/IaZbIBaTh LIUPKYJIeM
pa Hble OTpe3KH, CTPOUTb OKDPY>KHOCTb
3aJJaHHOTO pajuyca. N306pakaThb
KOH(UTypalu TreoMeTpuuyeckux ¢uryp us
OTpe3KOB, OKPY)XHOCTeW, HX 4YacTeld Ha
HEJIMHOBAaHHOW W KjeTyatol  Oymare;
TIpe/ijlarath, OMMCHIBATh U 00CYK/IAaTh CITOCOOBI,
aJITOPUTMbI TIOCTPOEHHUSI.

Pacrio3HaBaTh ¥ W300paXkaTh Ha HEJIMHOBaHHOM
U KjleTuaTod Oymare TpsiIMOM, OCTPBIM, TYTIOM,
Pa3BEPHYTHIN YTJIbl; CDABHUBATH YTJIbI.
BbIUKCsTh ATMHBI OTPE3KOB, JIOMaHbIX.
[ToHMMaThb ¥ UCTIONH30BaTh MPH pellleHu! 3a7au
3aBUCUMOCTH MeXAY eIMHHL]aMU MeTpUUeCcKOou
CUCTeMbI Mep; 3HAKOMUThCSI C HEMeTPUUeCKUMHU
CUCTeMaMU Mep; BbIpaXkaTh JJIMHY B Pa3/IMUHBIX
eiMHULIaX u3MepeHus. MiccienoBars GUTYph U
KOH(Uryparuu, UCroJib3ys HU(poBbie peCypChl

OOBIKHOBEHHbIE
pobu
(48 u

ITpo0b. [TpaBU/bHBIE U
HeTpaBUJ/IbHbIE Ipobmu.
OCHOBHOe CBOKMCTBO /IpOOU.
CpaBHeHue fpobeii.

CnokeHre U BBIUUTAHUE
0OBIKHOBEHHBIX Zpo0eii.
CwMeliiaHHast Jpo0b.
YMHOKeHue " JleyieHre
0OBIKHOBEHHBIX npobeit;

B3aMMHO-00paTHbIe APOOH.
PelleHre TEKCTOBBIX 3ajad,
CoJieprKariux npobu.
OcCHOBHBI€ 33/1a44 Ha APOOU.
[TpumeHeHue OyKB Jis 3alMCH
MaTeMaTH4YeCKUX BhIpayKeHUH 1
NpeJI0KeHU

MogenvpoBaTe B rpapuyeckod, NpesMeTHOU
¢dopme, C MOMOILBIO KOMIIbIOTEPA TOHATHS U
CBOMCTBA, CBSI3aHHbBIE C OOBIKHOBEHHOM JIPOOBIO0.

YuraTb u 3aIrMChIBATh, CPaBHUBATh
OOBIKHOBEHHBIE apobw, Tpe/iiararb,
o0oCHOBBIBaTH U 00CYX#aTb crmoco  Obl

YTIOpSiZIOUMBAHUS IpObei.
M306pakaTh 0OBIKHOBEHHBIE APOOU TOUKaMH Ha

KOOP/IMHATHOM TIPSIMOIA; HCI0/Ib30BaTh
KOODJWHATHYI0 TMpSIMyl0 [/ii  CPaBHEHUs
npobeit.

®dopMyIMpoBaTh, 3aMMCHIBATh C TIOMOIIBI0 OYKB
OCHOBHOE CBOWCTBO OOBIKHOBEHHOW ApoOw;
WCTI0/Ib30BaTh OCHOBHOE CBOWCTBO Jpo0u Asist
COKpalleHusi Apobeil W TpUBeeHUs APOOH K
HOBOMY 3HaMeHareso.

[lpeacraBnsiTh CMelllaHHYIO [poOb B BH7e
HeIpaBU/IbHOW U BBIZE/ATH 1ieyI0 YacTh YMC/Ia
13 HerpaBU/IbHOM ApOOH.

BemonHATe  apudmMeTnyeckie  JeUCTBUS  C
0OBIKHOBEHHBIMU apobsimu; MIPUMEHSITh
CBOMCTBa apudmMeTHUyeCKUX MJeUCTBUM [AJs
paLMOHaIM3aLy BEIUYMC/IEHUH.

BBITIONTHATE TIPUKWUAKY U OLIEHKY pe3yJbTara
BBIUMCJ/IEHUH; TIpe/ijlaraTh U IPUMEHSTh TPUEMBI
IIPOBEPKY BbIUMC/IEHUH.

[TpoBOUTh WCCAEIOBAaHUS CBOKWCTB ApoOei,
OTHpasiCb Ha YMCJ/IOBbIE SKCIEPUMEHTHI (B TOM
YuC/ie C TIOMOLbI0 KOMITBIOTEpa).




Pacrio3HaBaTh VCTUHHbIE u JIO)KHbBIE
BBICKa3bIBaHUS O JPOOSX, MPUBOAUTH TIPUMePbI
Y KOHTPIpPUMEpbl, CTPOUTH BBICKA3bIBaHUS U
OTPUIIaHUS BbICKa3bIBAHUM.

PemaTh TeKCTOBble 3ajauM, CoOZepKallye
IpobHble JaHHble, W 3aJaud Ha HaxoXKAeHue
YaCTH 1[eJI0T0 U LIeIoro TI0 ero YacTH; BbISIB/STD
MX CXOZCTBA U pa3/INuus.

MogenupoBaTb XOJ, pelLleHus 3aJaud C
TIOMOII[bIO0 PUCYHKA, CX€MbI, TaO/TULIBI.
[TpuBOAWTE, pa3dbupaTh, OLEHUBATb Pa3/IUUHbIE
pellleHUs], 3aTTMCy PellleHU TeKCTOBBIX 3a/jay.
Kputnuecku OLIeHUBAaTh TMOJTyYeHHbIN
pe3y/nbTaT,  OCYLIeCTB/SITb  CAMOKOHTPOJIb,
TpoBepsisi OTBET Ha COOTBETCTBHE YC/IOBHIO,
HaXO/IUTh OIIUOKH.

3HaKOMHTBCS C ncropuen pa3BUTHSA
apu(mMeTHKH
Harnsgnas MHOroyro/bHUKH. OmnuceiBaTh,  WCIOB3YyS  TEPMUHOJIOTHIO,
reoMeTpusl. YeTbIpEXYTOBbHIK, nu300pakaTb  C  TOMOIIBI0  YepTEXKHBIX
MHOTOYTO/TbHUKU MIPSIMOYTOJTbHUK, KBa/Ipar. WHCTPYMEHTOB M OT DYKH, MOJe/IMpPOBaTh U3
(10 v) [TpakTHyeckas pabota | Gymars MHOTOYTOJIbHUKH.
«[TocTpoeHue [TpuBOAWTL TIpUMEpPbI OOBEKTOB PpeaybHOTO

NpAMOYT'OJIbHUKA C 3aJldHHBIMU
CTOPOHAMH Ha HeJIMHOBaHHOM

Oymare».

TpeyroyibHUK.

[Tnomanb u repyMeTp
NPSIMOYTOJIbHUKA u
MHOI'OYI'OJIbHUKOB,
COCTaBJ/IEHHBIX u3
NIPSIMOYT'OJ/IbHUKOB, — €[VUHULIbI
v3MepeHUst TI/IOLaiH.

[TepyumeTp MHOrOyro/bHUKA

MHUpa, HUMeRLUX (OpPMy MHOIOYroJbHHKA,
NpSIMOYTO/IbHYKA, KBaJpaTa, TpeYyroJIbHUKa,
OLIeHMBATh UX JIMHEMHbIe pasMepbl. Belunc/saTe:
nepyMeTp TpPeyroibHUKA, NPSMOYTOJIbHUKA,
MHOTOYTO/IbHUKA; ITUIOL{a/lb MPSIMOYTOJIbHUKA,
KBaJpara.

M300pakaTh OCTPOYTO/bHBIE, MPSIMOYTO/IBHbBIE
Yl TYTIOYT'OJIbHbIe TPEeyTOJIbHUKH.

CTpouTb Ha HeTMHOBAHHOW U KJ/IeTUaTol Oymare
KBaZlpaT W TMPSIMOYTOJbHUK C 3aJaHHbIMU
JJIMHaMHA  CTOpoH. lccenoBath  CBOWCTBa
NPSIMOYTOJIbHUKA, KBa/ipaTa MyTéM
SKCIIepUMeHTa,  Hab/rofeHus,  M3MepeHwus,
MO/le/TMpPOBaHUS; CpaBHUBATh CBOMCTBA
KBaJlpaTa U IIpsIMOYTOJIbHUKA.

KoHcTpyupoBatb MaTeMaTUuecKue
TIpeJ/I0>KeHUs C MOMOILIbIO CBSI30K
«HEKOTOPBI», «11000M». Pacrio3naBarb
VUCTUHHbIE W JIOKHble BBbICKa3blBaHUSI O
MHOTOYT'OJIbHUKax, TNPHUBOJAUTH TpUMepbl U
KOHTPIIPUMEDBI.

VccnepoBaTh 3aBUCUMOCTD II/IOLIAAU KBajipaTa
OT JJIA-bI €r0 CTOPOHBI.

Vcriosib30BaTh CBOMCTBA KBaJipaTHOW CETKH /IS
nocTpoenus ¢uryp; pazbuBaTh MpSIMOYTOJTBHUK
Ha KBaJpaTbl, TPEYroJbHUKHY; COCTaBJISATh
¢urypel U3 KBaZpaToB U IMPSIMOYTOJbHUKOB U
HaXO/IUTh UX TJIOIA/lb, pa30uBaTh GUryphl Ha
NpSIMOYTO/IbHUKYA Y KBaZipaTbl U HaxXOJUTb MX
TUIOLLA/b.




BbipakaTh BeMUMHY IJIOL[AZAU B pa3TUUHbIX
e[IMHULIAX W3MepeHUs] MeTPUUYEeCKOM CHUCTeMbl
Mep, MOHUMAaTh U UCIO/Ib30BaTh 3aBUCMMOCTH
MeXJy MeTpU4YeCKMMH eJUHULIaMU U3MepeHUsi
T/IOIIA/TH.

3HaKOMUTBLC C TpUMepaMH TPUMeHeHUsI
/oM@l UM TepuMeTpa B TMPaKTUYeCKUX
cutyauusix. Pelllatb 3aZiauv U3 peasibHOU
JKU3HH, TIpeJjiaratb M 00CY>KIaTb pa3/dyHbIe
criocoObl pelieHust 3aiau

[lecsiTuHble ApoOH
(38 u)

MecsiTiuHast ~ 3ammch  pobeii.
CpaBHeHHe [JeCATUUHBIX Apobeti.
IlelicTBUs ~ C  JIeCATUUHBIMU
pobsMHU. OkpyrJ/ieHue
NeCTUUHBIX IPO0Oei.

PellleHe  TEKCTOBBIX  3a7iay,
cogepxaimx Apobu. OCHOBHBIE
3a/lauM Ha Apobu

[IpencTaBnsaTh JeCITUYHYIO JpoOb B BH[E
OOBIKHOBEHHOM, UWTaTh U  3alKChIBaTh,
CpaBHUBaTh [I€CATHUHBIE pOOU, TIpejJiararh,
000CHOBbIBaTE M 00OCyKZaTh  CIIOCOOBI
YTIOPSIIOUYMBAHUS [eCATUUHBIX TPOOei.
300paxkaTh AecSITUUHbIe APOOH TOUKAaMHM Ha
KOOpPJWHATHOM NPSIMOM.

BbISIB/IATH CXOACTBA W pas3Ivuvs TpaBWJI
aprdMeTUUeCKUX [eHCTBUM C HaTypa/lbHbIMU
UMC/IaMd M IeCATUYHBIMU APOOSIMU, 0OBSICHATH
VX.

BbinonHATE  apudmeTudeckrie AeUCTBUSL  C
EeCITUYHBIMH IPOOSIMH; BBITIO/THATh TIPUKUAZKY
1 OLIeHKY pe3y/ibTaTa BbIUYMCIEHUM.

[TpuMeHSTh CBOMCTBa apumMeTUUeCKHUX|
eCTBUM /151 pPaLiMOHA/IM3alluM BbIUKMC/IeHUH.
[TpyMeHSTb TPaBU/IO OKPYTJIEHUS JeCATUYHbIX|
mpobeii. TIpoBOAUTH HCC/IeJOBAHUS CBOMCTB
eCITUYHBIX po0el, OMupasch Ha UYHCIOBbIE
9KCIIepUMeHTbl (B TOM UHWC/e C TIOMOLbIO
KOMITbIOTE€pa),  BbIAIBUraTh  TUIOTe3bl U
MPUBO/IUTH X 000CHOBAHUS.

Pacrio3HaBaThb HMCTHUHHbIE u JIO>KHBIE
BBICKA3bIBaHUSI O JPOOSX, TIPUBOAUTH IPHUMEPHI
1 KOHTPIIPUMEpBI, CTPOUTH BBLICKA3bIBAaHUSI U
OTpHULIAHUS BbICKa3bIBAHUM.

PeliaTb  TeKCTOBbIe  3a/laud, COJep Kall[ue
poOHBIe [laHHBIE, M Ha HAXOXKJeHWe YacTu
11eJIOTO W 1[eJIOTO TI0 ero YacTH; BBIAB/ISATb HUX
CXO/ICTBA U pa3Iuyuusl.

MojenpoBaTh XOJ, pelleHus 3ajauu C
MOMOII[bI0  DUCYHKa,  CXeMbl,  TaOJIUI[BIL.
[TpuBOAWTE, pa30UpaTh, OLIEHUBATb Pa3/TMUHbIE
pelleHus], 3arMCy pellieHU TeKCT BbIX 3a/au.
OnepupoBaTh APOOHBIMU YHC/IaMHU B peasTbHbBIX|
PKU3HEHHBIX CUTYyal[UsIX.

KpuTuuecku OLIeHUBAThb T0JTyYeHHBIN
pe3ynbTaT,  OCYLIeCTBIASTh  CaMOKOHTPOJIb,
MpoBepsii OTBeT Ha COOTBETCTBUE YCJIOBUIO,
HAXOJUTh OIITNOKH.

3HAaKOMUTbCSA C HcTopuen pasBUTU
apubMeTHKN
HarnsigHast reomerpusiMHororpaHHuky. M3o0pakeHnePacrio3HaBaTb Ha UepTeXkaX, pHUCYHKax, B
Tema ¥ Qurypsl BMHOIOIPaHHHUKOB. MogenvokpysKaroLiem Mmupe NIPSIMOYTOJIbHBIM]




rpocTpaHcTBe (9 u)

NPOCTPAHCTBEHHBIX TeJl.
[IpsiMOyTONbHBIN

napasenenunes, Kyo. Pa3BépTky
Ky0a 1 rapasuiesienunesa.

rapaJsiiesnenune, Ky0, MHOI'OIpaHHUKH,
OIMKCHIBATh, VICTIOJTb3YSl TEePMUHOJIOTHIO,
OLIeHMBATb JIMHENHbIe pa3Mephbl.

[IpUBOAUTL TIPUMEPHI OOBEKTOB DPeasibHOTO

[TpakTHyeckas paboramupa, uMmeroux (oOpMy MHOTOTPAaHHHKA,

«Pa3BépTKa Kyba».
O6BéM KyDa, TPSIMOYTOLHOTO
Triapasuiesienurnesa

MpPsSIMOYTOJIBHOTO Tlapasiiesnienure/a, Kyoa.
l1300pa>kaTh Ky Ha KieTtyaToi Oymare.
ccnenoBaTh CBOMCTBa Kyba, MpsIMOYTO/bHOTO
Trapasiiesiernuresa, MHOTOTPaHHUKOB,
VCTIOJTB3YSI MOJIEJTH.

Pacro3HaBaTh ¥ M300paXkaTb pa3BEPTKH KyOa U
napasiienenunesa. MogenupoBaTb Ky0 u
napasiienenurnes w3 OymMaru W TIPOYMX
MaTepuasoB, 0OBSICHATH crocob
MO/Ie/TAPOBaHHUS.

HaxouTb W3MepeHHs, BBIYHCISATh TUIOLA/b
MOBEPXHOCTH; 00BEM Kyba, IPSIMOYTOJBHOTO
Tlapasuiesieruresia; MCCIef0BaTh 3aBUCHMOCTb
00bEéMa Kyba oT yTiHBI ero pebpa, BbIJBUTATh U
000CHOBBIBAaTh TMIIOTE3Y.

Habmrofate ¥ TIPOBOUTH aHANOTHUA  MEXY|
MOHSATUAMU TUIOIAM U 00bEMa, TIepruMeTpa U
TI0LA /I TIOBEPXHOCTH. Pacrio3HaBaTh
WUCTUHHbIE U JIOXKHbIE  BBbICKA3bIBaHUSI O
MHOTOTDaHHHMKAX, TIPUBO/IUTH TIPUMEPbI U
KOHTPIIDUMEDBI, CTPOUTb BBICKA3bIBaHUS U
OTPHLAHHS BBICKAa3bIBAaHUH.

Pemnath 3a/1auM U3 peasbHOM >XU3HU

[ToBTOpEHUE 15|
060611eHue (10 u)

[ToBTOpEHHe OCHOBHBIX MOHSATHUU
YW METOJOB Kypca 5 KJacca,
0000111eHre 3HAHUH

BbIuncisTh 3HaueHUsI BBIPaKEHNH,
COZeprKalux HaTypaJibHbIe YKCIIa,
OObIKHOBEHHbIE W [leCATUYHBIE  Jpo0wH,
BBITIO/THSTEH TIPe0Opa30BaHMs YHCeJl.

BbiOupate  cmoco® — CpaBHEHWsS — uuCel,
BBIUMC/IEHUH, TIPUMEHSITh CBOMCTBA
apumMeTHUUeCKUX JleCTBUN in bl
paL[MOHA/TM3aLUY BBIYMC/IEHUH.

OcCy1ecTBASTE CaMOKOHTPOJIb  BBITIO/THSIEMBIX
eiCTBUM U CAMOIIPOBEPKY  pe3yJibTara
BbIUMCIIEHUM.

PeliaThb 3a/1auy U3 peasbHOW KU3HU, IPUMEHSITH
MaTeMaTH4eCKue 3HaHWS /IS pellieHus 3a/1au U3
IPYTUX YYeOHBIX MPeIMETOB.

PemaTb  3afauM  pa3HbIMH  criocobamw,
CpaBHMBaTh  CMOCOOBI  peIlleHUs]  3aJauM,
BLIOMPATH Pal[MOHAIBHBINA CTIOCO0

NuavBuyanbHO-
[PYIIIOBBIE  3aHATHS]
(34 )

Tembl, BbI3BaBILIHE 3aTPYAHEHUS.
BocronHeHue 1pobesios.




6 Kacc

(170 u)

HasBaHue pasgena

(Tembr) OCHOBHOe cofep)kaHue OCHOBHBIE BU/IbI /I€SITETBHOCTH 00yUYaroIUXCst
Kypca (uncno

YacoB)

HatypasbHbie ApudmeTuueckue [elcTBUSI CBBIMOMHATL  apudMeTHyeckue  AeWCTBUS  C
urcsia MHOT'03HaUHbIMM HaTypaTbHIMUMHOTO3HAUHBIMU HaTypa/JbHbIMU YuC/IaMU,
(30 u) UHC/IaMU. UKC/IOBbIEHAXOAUTh 3HAUEHHs YKCJIOBBIX BBIP&KEHHUW CO

BbIp&)KEHUS, TIOPSIZIOK J1eCTBUH,

KCII0J/Ib30BaHMe CKOOOK.
OKpyrJieHue HATypPaJIbHBIX
Upcesl.

,HEJ'II/ITEJ'H/I N  KpdTHbIe 4YHCJ/Ia,

ckoOKaMM M 0e3 CKOOOK; BBIUMC/ATH 3HAUEHUS

BbIDQ)KEHUM, CO/lepKallliX CTereHd. BbINosHATH
MPUKWAKY W  OLEHKY 3HaueHWd  YMCJIOBBIX|
BbIDa)KEHUM, TPUMEHSTb TPUEMBI  INIPOBEPKU
pe3ysibTaTa. Vcmosb30BaTh TMPU  BBIYMCI/IEHUSIX|

HanOO0/TBIINI OOLIUH [ie/TUTe b UTIepEMEeCTUTE/TbHOe U COUeTaTe/bHOe CBOMCTBA

HavMeHblIllee o0Illee KpaTHOe.
PasnoxxeHue yucia Ha NpoOCTbIe
MHOXXUTeNU. [leTMMOCTb CyMMBI
U 1npousBefieHus. [leneHue C
OCTaTKOM.

PerteHne TeKCTOBBIX 33/1a4

C/IO)KeHUsT W YMHOXKEeHUs, paclipe/ie/IUTe/IbHOe
CBOMCTBO YMHOXXEHUS] OTHOCUTENbHO CJIOXKeHUs,
CBOMCTBa apupMeTUUeCKUX JeHCTBUM.
VccnenoBaTh YKCJ/IOBbIE 3aKOHOMEpPHOCTH,
TPOBO/IUTL UKC/IOBbIE YKCTIEPUMEHTHI, BBIABUTATH U
000CHOBBIBATh TUIOTE3bI.

dopMynupoBaTh  OMpejie/ieHUst  JeIUTeNiss U
KpaTHOTO, HauOO/bIIero oOInero [genurens W
HauMeHbIIIero O00IIero KpaTHOTO, TIPOCTOrO W
COCTaBHOT'O UMCeJI; UCI0JIb30BaTh 3T MOHITUS TIPU
peleHuH 3ajau.

[TpyMeHSITh a/ITOPUTMBI BBIUMC/IEHHsT HAUOOIBIIIET0
obiiero fgenutenss W HaWMEHBIIETO  OOIIlero
KpPaTHOTO [ABYX UKMCeJI, a/ITOPUTM Pa3/I0KeHUsI UUCial
Ha TIPOCThIe MHOKUTEJIH.

MccnepoBate ycioBus JenuMoctd Ha 4 U 6.
VccnemoBath, 00CyxaaTb, (GOpPMYJIHUPOBaThL W
000CHOBBIBATh  BBIBOJ, O UYETHOCTH CyMMBI,
TIPOM3Be/IeHHs: IBYX UETHBIX UHCET, IBYX HEUETHBIX|
UKcCie, Y6THOIO U HEUETHOTO UMCel.

MCC]’IE,I:[OB&TI: CBOMCTBa AeJIMMOCTU CyMMbI H
MpOM3BeAEeHHUS UKCell.
HPI/IBO,E[I/ITB MMpUMeEpbI  YHUCeJI C 3d/ladHHbIMHA

CBOMCTBAaMM, pacCriO3HaBaTb BepHble U HEBEpPHbIE
YTBEDXKAEHUSA O CBOMCTBax uuncesi, OIIpOBEPIraTh,
HeBEepHbIE YTBepXKJ,eHus C [IOMOLIIBIO
KOHTPIIPUMEpPOB.

KoHcTpynpoBaTe MaTemaThuecKue TpezioKeHus C
TIOMOILBIO CBA30K «W», «UJ/IN», «eC/Iu..., TO...».
Peimath TEKCTOBbIE 3aJa4M, BK/IFOUAROIHe TTOHATHS

[1eTMMOCTH, apu@pmeTHUeCcKUM crioco6owm,
WCII0/Ib30BaTh  TiepebOp  BCeX  BO3MOJKHBIX
BapUaHTOB.

MogenupoBaTh X0/, pellleHHs 3a[jaud C MOMOILbIO
PUCYHKa, CXeMbl, TabULIBI.

[TpuBoauTH, pa3bupaTh, OLEHHWBATb pa3/IMUYHbIE
pellieHus], 3alMCH pellleHnd TeKCTOBBIX 3a7au
KpuTruecku oOLleHHBaTh TMOMy4YeHHbIM pe3yJbTarT,

HaXO0IWUTh OI_LII/I6KI/I, OCYyIIeCTBJIATE CAMOKOHTPO/JIb,




MpoBepsisi OTBET HA COOTBETCTBUE YCIOBUIO

Harnsgnas
reoMeTpus.
[IpsiMble
MJI0CKOCTH (7 )

Hd

[leprieHAUKYy/ISIpDHBIE  TIPSIMBIE.
[TapasienbHble IpsMbIe.
Paccrosinne  mexzay — ByMs

TOUKAMU, OT TOUKHU [I0 TIPSIMOM,

PacriosHaBaTh Ha uepTe)kax, PHUCYHKaxX Cily4yau
B3aMMHOI'0 PACIIO/IOKEeHUS [IBYX NPSIMBIX.

1300pakaThb C MOMOLBIO YepTEKHBIX
MHCTPYMEHTOB Ha HEJMHOBAaHHOM M KJ/eT4aTou

[JIMHA TIyTH Ha KBaJpaTHOWOymMare [JBe TMepeceKaroliuecss TpsMble, JIBe

CceTke. rapasijie/ibHble  TpsIMble,  CTPOMTb  TPSIMYIO,

[TprimMepbI TIPSIMBIX BIEepIeHIUKY/IIPHYIO JaHHOM.

MPOCTPaHCTBe [MpyUBOAWTL  TMpHUMEpPbl  TAPA/UIEILHOCTH |
MepIeH/IMKY/ISPHOCTH MPSIMbIX B TIPOCTPAHCTBE.
Pacrio3HaBaTh B MHOT'OYTO/IbHUKAX|
MepreHIUKY/IApHbIe YW Tapasiie/ibHble CTOPOHBI.
306pakaTh MHOTOYTOJIbHUKUA C Tapasijie/bHbIMH,
MepreH/IUKYIPHBIMU CTOPOHAMM.
HaxouTb pacCcTOsiHUE MEXIY JBYMsSI TOUKAMH, OT
TOUKW [0 TIPSIMOM, JIMHY TyTH Ha KBajpaTHOM
CeTKe, B TOM UHMCJIe UCTI0JIb3Ysl IU(BPOBbIE PECYPCHI

pobu (32 u) OOBIKHOBEHHAs! Ipo0b,[CpaBHHBAThL U YIIOPSI0OUMBATh JApo0OH, BLIOMpATH

OCHOBHOE  CBOMCTBO  JIpo0OM,/crioco0 cpaBHEHUs IpOOei.

COKpalIleHHe npobeit[IpeicTaBasATL  IeCATUYHBIE  ApOOM B BUJIE

CpaBHeHHE U YIIOPSJ0YMBAHNEOOBIKHOBEHHBIX /P00 U OOBIKHOBEHHBbIE B BU/IE

npo0ei. NeCATUUHBIX,  HWCIO0J/Ib30BaTh  JKBUBAJIEHTHbIE

[ecsTuHbIe apobu
MeTpHUecKasl CCTeMa Mep.
ApudmeTrnueckrie AeNUCTBUS C
0OBIKHOBEHHBIMU U
[IeCSITUYHBIMU JIPOOSMU.
OrHoiueHye. [leneHue B JaHHOM
OTHOLIIEHUU. Maciura0,

[POIIOPLIUSI.
[TouaTue MpOLIeHTA.
BrruvcsieHue  mpoLieHTa  OT|
BeJIMUWHbI W BEJUYUHBI T10 eé
MPOLIEHTY.

PelieHne  TeKCTOBBIX — 3a/ay,
CoJieprKaInx Jipobu u
[POL{E€HTHI.

[TpakTHUeckas paboTa
«OTHO11IeH e JJIVHBI

OKPY’KHOCTH K €€ JuameTpy»

UIpeZCTaB/IeHNs APOOHBIX UKMCeN TIPY UX CPaBHEHMUH,

MMPpH BbIYMC/IEHUAX.

Vicnionb3oBaTh JeCSITUUHbIe Jpobu npu
npeobpa3oBaHUM BEeJIMUMH B METPUUECKOW CUCTEMe
Mep.

BoironHsaTe  apudmeTruueckue  JeWCTBUS  C

0OBIKHOBEHHBIMH U JIeCITUUHBIMU JIPOOSIMH.
BbIUKC/IATE 3HAaueHUs BBIDAKEHUM, COjieprKall{iX
0OBIKHOBEHHbIE U JIeCATHUHBIE APOOU, BBITIOTHSTD
npeoOpa3oBaHuss  Apobeii, BbIOKMpaTh  CIIOCOO,
MPUMEHSITh CBONCTBA apU(MeTHUeCcKUx JeHCTBUN
[/l PALIMOHAIM3aLUY BEIUYMC/IEHUHN.

CoCTaBNSTh OTHOLIEHWsS] W TIPOTIOPI[UM, HAXO/UTh
OTHOLIIEHWe BeJIMUWH, /Ie/UTh BeJIMUMHY B JIaHHOM
oTHolleHny. HaxoiuTh 9KCriepUMeHTaIbHbIM Ty TEM
OTHOLIIeHHe JIJTUHBI OKPY)KHOCTU K eé uameTpy.
VHTepripeTpoBaTh MaciiTad KakK OTHOLIEHHEe
Be/IMUMH, HaxXOAWTb MacIiTabd TulaHa, KapThl U
BBIUKC/ISITH PACCTOSIHUS, UCTIO/B3YsI MacIITal.
OOBSACHATb, UTO TaKOe TIPOLEHT, YIOTPeOsTh
000pOTHI peur CO CJIOBOM «IIPOLIeHT». BbIpaXkaThb
MPOLIEHTBI B JpO0OSIX W JpoOM B MpOIeHTax,
OTHOIIIEHUE IBYX BeJTMUUH B MPOI[EHTaX.
BLIUKC/IATE TIPOLIEHT OT YKMC/Aa W YUCIO0 TI0 ero
nporieHTy. OKpyr/iaTh /ApoOM ¥ TPOLIEHTHI,
HaXO/UTh MPUOIKeHUsT YU CeT.

Permiath 3a/laud Ha YacCTH, TIPOLIEHThI, MPOTIOPIUH,
Ha HaxOXKJeHue [poOu (MpolieHTa) OT BeJIMUMHBI U
Be/IMUMHBI 110 €€ apobu (TporeHTy), Apoou
(npoljeHTa), KOTOPbIY COCTaBJIsSIeT OJjHa BeJIMUKHA OT|
npyroii.  IlpuBomuTh, pa3bupath, OLIEHUBATh

d3/IMYHbI€ peLlIeHWd, 3dITNCHU pELHEHI/Iﬁ TEeKCTOBBIX




3a/au.

3Bnekath UHGOPMALMIO M3 TAO/IWI] U AUArpamm,
VMHTEepIIpeTUPOBaTh TabIMUHBIE JlaHHbIe,
orpeZieNisiTb  HauOoJbIllee W HaUMeHbIllee U3
rpe/iCTaBIeHHbIX JaHHbIX

HarnsgHas
reoMeTpUs.
Cummetpus (6 u)

OceBas CUMMeTpHUSL.
LleHTpanbHass CUMMETPHSL.
[TocTpoeHre CUMMETPUYHBIX
uryp.

[MpakTryeckass pabora «OceBasi
CUMMETPUSI».

CI/IMMETPI/IH B ITIPOCTPAaHCTBE

Pacrio3HaBaTh Ha uepTeXXax W M300paXkeHUsIX,
n300paXaTb OT PYyKH, CTPOMTH C TIOMOIIBIO

VHCTPYMEHTOB  (urypy (OTpe3oK, J/IOMaHylo,
TPEYro/ibHUK,  TPSMOYTO/JIbHUK,  OKPY)KHOCTb),
CMMMETPUYHYIO JIaHHOM OTHOCUTEIbHO MPSIMOM,

TOUKHU.

HaxoauTh mpuMepbl CUMMETPHMH B OKpY)Karollem
mupe. MogenvpoBate U3 Oymaru fBe QUIypHI,
CUMMeTpPUYHbIe OTHOCHUTEJILHO MIPSIMOM;
KOHCTPYMPOBaTh reOMeTpuuecKre KOH(Urypawuy,
VICII0JIb3ySl CBOWCTBO CHMMETDUU, B TOM UMCJIE C
TOMOILbIO LIU(PPOBBIX PECYPCOB.

ViccnenoBaTb  CBOMCTBAa  M3yUeHHBIX  (puryp,
CBsI3aHHbI@ C CUMMeTpueH, WCTI0/b3Y5
SKCIIePUMEHT, Habmo/jeHre, MoJie/IMpOBaHHue.
OOoCHOBBIBaTb,  OMpOBepraTb C  TIOMOIIIBIO
KOHTPIPHMEPOB YTBEP)K/IeHUsI 0 CUMMeTpPUHU GUryp

BhipakeHust clIpumenenrie OykB it 3anucHlicrionb3oBaTh OYKBBI 7151 0003HAUEHUsT UUCeT, TIPU
OykBam# (6 u) MaTeMaTUueCKUX BbIpa)KeHWM M3alMCy MaTeMaTUUeCKUX YTBep)KJeHWH, COCTaB/ISATh
Tipe//I0XKeHU. BykBeHHBIEOYKBEHHbIE BHIPAXXEHUS 110 YCIOBHUIO 3a/IauM.
BbIPa>KEeHUST U yncnoBblielicciieoBaTh HECJIO)KHbIe YKCJIOBbIE
M0/ICTAHOBKHU. 3aKOHOMEPHOCTH, HCIO/b30BaTh OYKBBI JIST WX
byKBeHHbIe PaBeHCTBA,3aI1CH.
Hax0oX/eHue HEU3BECTHOTOBBIUMCIATE  UUC/IOBOE  3HaueHWe OyKBEHHOTO
KomrioHeHTa. DopMyJibl BbIpa>KeHUs TPH 3a/]JaHHbIX 3HAaUeHHUsIX OYKB.
3anuceiBaTh (OpPMyJbl: TlepUMeTpa W IUIOL[aZU
MPSIMOYTO/IbHUKA, KBaZipaTa; [JIMHBI OKPY’>KHOCTH,
T/I0IA/IA KPYTa; BBITIOJIHATh BBIUKMCIEHUS TI0 3TUM|
dhopmyiam.
CocTaBniaTb POPMY/Jibl, BbIPAXKatOI[1e 3aBUCHUMOCTU
MeXXy BeJTMYMHAMH: CKOPOCTh, BpeMsl, PAaCCTOsIHUE;
L[eHa, KO/TUYeCTBO, CTOUMOCTb;
TPOM3BOJUTE/ILHOCTh, BpeMs, O00bEM paboThI;
BBLITIO/THSATh BBIYMCJ/IEHUS TI0 3TUM (opMyJiaMm.
HaxoauTb HEeW3BeCTHBIN KOMIIOHEHT|
apudmMeTHUeCKOro /1eNCTBUS
HarnsigHast UeThIpéxyrosbHUK,  TipuMephblli306pakaTh Ha HETMHOBAHHOM U KyieT4aToi Oymare
reoMeTpusl. UeThIPEXYT0/IbHUKOB. C WCIO/Mb30BaHUEM UepTEXHBIX WHCTPYMEHTOB
durypsi [TpsIMOYTO/TbHUK, KBA/[PaT:(UETHIPDEXYTO/IBHUKA C 3aJJaHHBIMM CBOMCTBAMH: C
Ha TtuiockocTu (14cBolicTBa CTOPOH, yTJIOB,Mapasuie/lbHbIMU, TIe€PIeHJUKYISIPHbIMUA, pPaBHLIMU
) TaroHasiei. CTOpOHAaMH, TIPSIMBIMU yrJjlaMu u J1p.,
13MepeHre  yIJIOB. BuzplpaBHOOEIpDEHHBINM  TPEYro/bHUK. IlpeasaraTe U
TPeyToJIbHUKOB. 00Cy/1aTh CIIOCOOBI, aTOPUTMBI IIOCTPOEHHUSI.
[lepumeTp  MHOTrOyroJibHUKa.llCCen0BaTh, WCII0JIB3YS 9KCIePUMEHT,
[Tnomaae ¢urypel. dopmysnbiHabMIOAEHHE, MO/Ie/TMpOBaHue, CBOWCTBA|
rnepuMeTpa u T/IOIIAZMINPSMOYTOIbHYKA,  KBazipata,  pa30uBaTh  Ha
MPSIMOYTOTbHUKA. TpeyrosbHUKH. OOOCHOBBIBAaTh, OINpPOBEpraTh C
[TpubmKEHHOE M3MepeHUeToOMOIIbI0  KOHTPIIPUMEPOB  YTBEPXKJEHUSI O

rioniaay Guryp.

MpSIMOYTOJIbHYKE, KBaZipaTe, pacrio3HaBaTh BepHbIE




[TpakTHyeckast pa60Ta]

«[1mowmazs kpyra»

11 HeBepHbIe yTBepP)KJeHUs.
VI3MepsTh M CTPOUTH C TIOMOILBI0 TPaHCIIOPTHPA
yTJ/bl, B TOM YMCJIe B MHOIOYTOJIbHUKE, CPaBHUBATh
YI7bl; pacrio3HaBaTb OCTPble, TIpsIMble, TYTIble,
pa3BépHyTble yrybl. Pacrio3HaBaTh, H300pakaTh
OCTPOYTOJIbHBIM, MPSIMOYTO/bHBIN, TYTOYTOIbHBIH,
paBHOOe/[peHHbII, PaBHOCTOPOHHUM TPEYTOTbHUKH.
BbIUKC/IATE TIepUMeTP MHOTOYTO/IbHUKA, TI0MIa/b
MHOTOYTOJIbHUKA pa30reHreM Ha TIPSIMOYTOTbHUKHY,
Ha paBHble (Uryphl, UCIOJb30BaTb MeTpUUEeCKHe
e/IMHULIBI U3MepeHUs JJIMHbI U IJI0La/u.
Vicnonb3oBaTh NPUOIMKEHHOE M3MepeHue JJIMH U
TIomazZied Ha KjeTdaTou Oymare, TpuOMKEHHOe
Vi3MepeHHe [I/TMHbI OKPY>KHOCTH, IJIOLa/Id Kpyra

[Tono)xutensHbIE U

Llenpie uucia. Moayne uucia,

[TpUBOAWUTE TpHMMeEphI WCIO/Ib30BAHUSI B peasbHOM

OTpULIaTe/IbHbIe  [FeOMeTpUYeCcKas MHTepIIpeTaLlUsyKU3HU M0JI0XKUTE/IbHBIX Y OTPULIaTe/TbHbIX YUCe.
urcsia MOZYJISL. YucnoBeiel300paXkaTts 1je/ible  UHC/IA, TOJIOKUATE/bHbIE U
(40 v) TPOMEKYTKH. oTpuvllaTe/lbHbIe YMC/JIa TOYKaMU Ha UYKUC/IOBOM
[TonoxuTensHbIe WNPSIMOW, HCIO/Mb30BaTh UWCAOBYH) TMPIMYHO [JIs
OTpULIaTe/IbHbIe YyuCIla.CpPaBHEHUST YUCeJI.
CpaBHeHMe TIOJIOKUTENbHBIX HWIIpUMeHATh MpaBWa CPaBHEHHs, YMOPSJ0UYUBATh
OTpULIATETbHBIX yucesL.Lesble YUcia; HaXOAUTh MOZYJIb UMCJIa.
Apudmeruueckue gelictBusi CDopMynupoBaTh ~— TpaBWIa  BBIYMC/IEHUSI  C
MOJIO>KUTETbHBIMU WIMOJIOJKUTEJIbHBIMU U OTPULIATe/IbHBIMU UMC/IaMU,
OTpULIATe/IbHBIMU UHCJIaMH. HaxOJWTb 3HAUeHWs] UYMCJIOBBIX  BBbIPA)KEHUHU,
PellieHre TeKCTOBBIX 3a7jau cojiepXKalliuX JeUCTBUSI C TIOJIOXKUTEebHBIMU U
OTpULIATe/IbHBIMU UKCJIaMH.
[IprMeHSATb CBOMCTBA C/I0KEHUSI U YMHOXXEHUS 17151
npeoOpa30BaHuUsi CYMM U TIPOU3BE/IEHUI
[IpencraBnenne  [IpssMoyrosibHas crcteMaOObSCHSTh v W/UTFOCTPUPOBATh TIOHSATHE
TAHHBIX KOOpDJMHAT Ha  IJIOCKOCTU.MPSIMOYTObHOU CUCTeMblI KOOp/AUHAT Ha|
(6 9) KoopauHatbl TOYKHU HATUIOCKOCTH, UCII0/Ib30BaTh TEPMUHOJIOTUIO; CTPOUTH
/IOCKOCTH, abcrwmcca 12|Ha KOOPJMHATHOM TIJIOCKOCTU TOUYKW U (PUTYPHI TI0
Op/AvHara. 3a/laHHbIM KOOpJMHAaTaM, HaXxOJWUTh KOODJAWHATHI
CronbuaTsie u KPYT'OBbIETOUEK.
[arpamMmal. Uurtath cTonbuaTble W KpPYroBble [UarpamMMbl;
[IpakTHueckas paboTauHTEpPIIPeTUPOBaTh [laHHbIE, CTPOUTH CTOJIOUATHIE
«IlocTpoeHue guarpamMm». [iMarpaMmel.
PerieHre  TeKCTOBbIX  3afiau,Mlcrionb3oBath WHGOpPMAIMIO, TpPe/CTaBIeHHYI0 B
coZieprKarux JlaHHbIe,TabMiax, Ha ArarpaMmax /ijisi pellieHusi TeKCTOBBIX
Tpe/ICTaB/ieHHble B TaO/iWIlaX HBajiayu U 3a7jau U3 peajbHOU XKU3HU
Ha iMarpaMmmax
HarnsgHas [TpsiMOYTOMBbHBIN Pacrio3HaBaTh Ha yepTe)xax, pUCYHKax, OMMUCHIBATh
reoMeTpUs. napasuiesienune], Ky0, rpusma,iMpamuy, TpuU3My, L[WIMHIP, KOHYC, IIap,
DuUrypsl MUpaMKu/ia, KOHYC, ILIWIMHJP,M300paXkaTh UX OT PyKH, MO/Ie/TMPOBaTh U3 OyMaruy,
B mipocTpaHcTBe (Juiap u cdepa. M300pakeHUeIaCTUIMHA, TPOBOJIOKH U Ap. [IpUBOAUTE TPUMEpHI
v) MPOCTPAHCTBEHHBIX (buryp.06eKTOB OKpY’Karoll[ero Mupa, UMeroIuxX (hopMeI
[Ipumepsl Pa3BEépPTOKHA3BAHHbBIX TeJl.
MHOTOTPAaHHUKOB, I[WIMH/pa HVICronb30BaTh TEPMHUHOJIOTHIO: BepIliMHa, pebpo,
KOHYCa. rpaHb, OCHOBaHWe, BBICOTA, pajuyC U [UaMmeTp,
[IpakTHueckas paboTapa3BépTKa.
«Co3panue Moieniel3ydarh, WCIOMB3Yysl IKCTIepUMeHT, HabsiojieHue,
MPOCTPAHCTBEHHBIX (DUTYP». v3MepeHre, MOZeJIUpOBaHuWe, B TOM  UHCJIe
[TousatHe 00BEMa;  eAMHUIBIKOMITbIOTEDHOE, U OMMCHIBATh CBOWCTBA Ha3BAaHHBIX




vu3MepeHusi 00bémMa. OOBEMTeN, BBIIBAATH CXOJCTBA U pasIMUuMs: MEXY|

MPSIMOYTO/TbHOT'O MAPAMUION U TIPU3MOM; MeXAy LWIMHAPOM,

rapasuiesienurne/a, Ky0a,[KOHYyCOM U IIIapOM.

bopmybl 00bEMa Pacrnio3HaBaTh pa3BEpPTKU Mapasuienenunesa, Kyoa,
MpU3MbI,  MUpPaMUIbl,  KOHyCa,  LWIMHJDA;

KOHCTPYMpPOBaTh /[laHHble Tejla W3 Pa3BEPTOK,
co3jaBaTb KX Mogend. Co3jaBaTb  Mojenu
MPOCTPAaHCTBEHHBIX QUryp (13 Oymaru, poBOJIOKH,
MJIaCTWIWHA U [Ip.)

V3mepsiTb  Ha ~ MoJensx:  JJIMHBI  pébep
MHOIOIPaHHMKOB, iaMeTp 1lapa.

BoiBoguth ¢Gopmyny 00BEMa TPSMOYTOMBHOTO
napasuiesienurnesa.

Bbruncsite 1o popMysiam: 005EM TIPSIMOYTOTBHOTO
Trapasiernenurne/a, Kyba; HCI0/Ib30BaTh €IWHULIB]
vu3MepeHUsi 00bEMa; BBIYUCIATE OOBEMBI  Ter,
COCTaB/IeHHBIX M3 Ky0OB, Tapasiesenure/ios;
ellaTh 33/lau C peasibHbIMHU IaHHBIMU

[ToBTOpEHME, [ToBTOpeHNe OCHOBHBIX NOHATUMBBIUMC/IATL 3HAaUeHUs] BbIpaKeHUH, COZeprKaliux
0600111eHME, 11 METO/IOB KYPCOB 5 U 6 K/1aCCOB,HAaTypajibHble,  LieJible,  TOJIOKUTE/IbHblE U
cuctemMaTu3auusi  (00001[eHre U CUCTeMaTU3alLusl (0TpULiaTebHbIe
(20 u) 3HaHWM uKcia, OOBIKHOBEHHbIE W JeCSTHUHbIE Jpo0H,
BBITIO/THATE MPeoOpa30BaHMs UMCesT U BbIPKEeHHH.
Bribupats  criocob CpaBHeHUs yuces,
BLIUNCJICHUH,
MPUMEHSATb CBOWCTBAa apu(pMeTHUeCKUX JelCTBUU
1St

paLoHaIU3aluK BBIUUC/IEHUH.

Perrath 3afiauu U3 peayibHOW >XU3HW, TIPUMEHSIThH
MaTeMaTUUeCKue 3HaHWs [Ji pelleHds 3afau U3
APYrux

TpeIMeTOB.

Perrath 3ajjauv pa3HbIMH CITIOCOOAMH, CpPaBHUBATh,
BLIOMPATh CITOCOOBI peIlIeHus 3a/1auH.
OcCy1ecTBASTb ~ CAMOKOHTPO/Ib  BBITIOJTHSIEMBIX
eCTBUM

1 CAMOTIPOBEPKY pe3y/ibTaTa BhIUMCAeHUN

PABOYASA [TPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7 - 9 KITACCBI
LHEJIN NU3YUEHUA YYEBHOI'O KYPCA

Anrebpa sIBAsleTCS OFHUM W3 OTMOPHBIX KypCOB OCHOBHOW IIKOJBI: OHa OOecrieurBaeT M3ydyeHHe
JPYTUX JUCLIAIUIVH, KaK eCTeCTBeHHOHAYYHOTO, TaK ¥ T'yMaHHUTapHOTO I[UK/IOB, eé 0CBOeHHe HeoOX0AruMO
[JI1 TIPOJIO/DKeHHs o0pa3oBaHWsI W B TIOBCEJHEBHOW >KM3HH. Pa3BuTHe y 0O0yuaromuxcsi Hay4yHBIX
Npe/iCTaB/eHUi O TMPOMCXOXKIEHWM U CYIIHOCTM anrebpanueckux abcTpakiuii, criocobe OTpakeHUs
MaTeMaTHUeCKOW HayKOW SIBJIEHWM W TIPOIIECCOB B TIPHpOJie W OOIecTBe, PO MaTeMaTU4ecKOoro
MOJIe/IMPOBaHUsI B HAy4YHOM TI03HAHMM U B TMpakKTHKe CrocoOCTByeT (OPMHUPOBAHUIO HAyuyHOTO
MHPOBO33peHHsI M KaUeCTB MBIIIIeH!s], HeOOXO0AMMBIX /711 ajaliTaljid B COBPeMeHHOM I()pOBOM 0011iecTBe.
W3yuenune anrebpbl ecTecTBeHHbIM 0Opa3oM obecrieunBaeT pa3BUTHe yMeHMsI Hab/0[aTh, CpaBHUBATh,
HaXOJWThb 3aKOHOMEpPHOCTH, TpebyeT KPUTHYHOCTH MBILUIEHHS, CIOCOOHOCTH apryMeHTHPOBAaHHO
000CHOBBIBaTh CBOM JIEMCTBUSI U BBIBOZBI, (hOpPMY/MpOBaTh yTBep)kAeHUs. OcBoeHUWe Kypca anrebpbl
obecrieurBaeT pa3BUTHE JIOTUUECKOTO MBIIIEHHST O0YyYaroUMXCsl: OHM HCIIOB3YIOT JeJyKTUBHbIE |
VMH/IYKTUBHBIE pacCykfieHusi, 0000IleHre W KOHKpeTH3aluio, abcTparvpoBaHue U aHamoruto. ObyueHue
anreOpe TpeArnosaraeT 3HauUMTeIbHBIA OOBEM CaMOCTOSITENTBHOW [esITebHOCTH O00yuaroIuxcsi, TI03TOMY
CaMOCTOSATe/IbHOE pellleHre 3aiau ecTeCTBeHHbIM 00pa3oM sIB/sieTcsl peanv3aljieidl [1esiTellbHOCTHOTO



TIPUHIIAITA 00yUYeHus.

B cTpykType mporpammbl yueOHOTO Kypca «Anrebpa» 0CHOBHOM IIKOJIbI OCHOBHOE MeCTO 3aHUMArOT
coJiepkaTelbHO-MeTOJUUeCKe JMHUK: «Uucna ¥ BBIUUCIEHUs»; «AnreOpaniueckue BbIPDayKEHUSI»;
«YpaBHeHUs] U HepaBeHCTBa»; «DyHKimuU». Kakgasi U3 3TUX COjlep’KaTebHO-MeTOANUeCKUX JIMHUMN
pa3BUBaeTCs Ha TIPOTSDKEHWUM TPEX JieT W3yueHWs Kypca, eCTeCTBeHHbIM 00pa3oMm Tieperietasicb U
B3aUMO/IEHCTBYS C APYTUMH €ro JIMHUAMU. B X0/1e n3yueHus Kypca 00yJaromuMcs IPUXOAUTCS JIOTUYECKH
pacCy’kKaThb, UCTIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN S13bIK. B CBSI3U € 3TUM 1jeieco00pa3HO BK/IFOUHUTD B
MporpaMMy HEKOTOpbie OCHOBBI JIOTWKM, TIPOHU3LIBAIOI[e BCe OCHOBHbIE pa3fiesibl MaTeMaTH4eCcKOoro
o0pa3oBaHus ¥ CMIOCOOCTBYIOIIHME OB/A/[eHUI0 00YUYarOI[UMHICS OCHOB YHUBEPCAJbHOTO MaTeMaTHUecKoro
si3bIKa. TakuM 006pa3om, MOXKHO YTBEP>KAAaTh, UTO COJiep>KaTeTbHOM U CTPYKTYPHOM 0COOEHHOCTBIO Kypca
«Anrebpa» SIBISIETCS] ero MHTerpUPOBaHHbBIN XapaKTep.

CopepkaHve nuHUKM «YWcCna ¥ BBIYUCAEHUSI» CIY>KAT OCHOBOW [/Is1 Jla/ibHeWIero u3ydeHus
MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO ¥ 00YYaIOL[UXCs JIOTHUECKOTO MBIIIIeHNs], JOPMUPOBAHUIO YMeHUs
M0JIb30BaThCsl aTOPUTMAMU, a TaKXKe TMPUOOPETEHUI0 TIPAKTHUECKHUX HABBIKOB, HEOOXOJUMBIX [IIsI
TOBCEHEBHOM >KU3HU. Pa3BuTHe TOHSATUS O YKC/le B OCHOBHOW IIIKOJie CBSI3aHO C paljMOHalbHBIMU M
MppalLMOHA/ILHBIMU UMC/IaMU, (DOPMUpPOBaHWEM TIpe/iCTaB/IeHU O [eNCTBUTE/NLHOM uuc/ie. 3aBeplilieHue
OCBOEHMUsI YMC/IOBOM JIMHUM OTHECEHO K CTapliiieMy 3BeHY o011ero oopa3oBaHusl.

CopepkaHue OByX anrebOpanyeckux JMHUK — «Asrebpanueckre BbIDaKEHUs» W «YpaBHEHUs U
HepaBeHCTBa» CIIOCOOCTBYeT (POPMUPOBAHUIO y 00YYarOIIMXCsl MaTeMaTUUeCKOoro arrapaTa, Heo0X0AuMoro
JIIS pellieHust 3a/jau MaTeMaTHUKH, CMeXHbIX MPeJIMETOB U MPaKTUKO-OPUEeHTUPOBAHHBIX 3aZlau. B ocHoBHOM
IKoJie yueOHbIM MaTepuasl TPYIITUPYeTCs BOKPYT paljOHa/IbHBIX BbIpaKeHUW. AsreOpa [1eMOHCTpUDYeET
3HaueHWe MaTeMaTUKU Kak s3blKa [Jis TMOCTPOeHUs MaTeMaTHUeCKUX MoZesiel, OnMMcaHus TPOLeCCOB U
sBJIeHWMA peasbHOrO Mupa. B 3agaum oOyueHuss anreOpe BXOJAT TakKXKe /ajbHelliee pa3BUTHE
aJITOPUTMUYECKOTO MBIIIEHUSI, HEO0OXOAUMOr0, B YAaCTHOCTH, /i OCBOEHHsI Kypca WH(OPMATHUKU, U
OBJlafieHHe HaBbIKaMM [JIelyKTHUBHBIX pacCykaeHuii. [Ipeobpa3oBaHre CUMBOJBHBIX (DOPM BHOCHT CBOU
crieuUUecKrii BKIaZi B pa3BUTHE BOOOPaKeHHs, CIIOCOOHOCTel K MaTeMaTHueCKOMY TBOPUYECTBY.

Copep>kaHue QyHKLIMOHaIbHO-TpaduuecKor TMHUU HalleJIeHO Ha ToJlyuyeHre IKO/IbHUKAaMU 3HaHUU
0 (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaTWyecKoW MOZeTU [ijiss OMUCAaHWS M UCC/IeJOBaHUs Pa3HOOOpa3HbIX
MIPOLIECCOB U SIBJIEHWM B MpHUpojie W obijecTBe. V3yueHne 3TOro MaTepuasa COCOOCTBYeT Pa3BUTHIO Y
00yuaroIMXCcss yMEHHUs MCII0/Ib30BaTh pa3/IMUHbIE BbIPa3UTe/IbHbIE CPEJCTBA S3bIKA MaTeMaTUKH —
C/IOBeCHble, CMMBOJIMUECKHe, rpaduueckve, BHOCUT BK/IaJ B (OpPMUpPOBaHUE TMpeJCTaBleHHWN O pOJU
MaTeMaTUKH B Pa3BUTUU LUBUU3AL[UU U KY/IbTYPBbIL.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoryacHo yuebHOMY TlaHy B 7—9 Kjaccax u3ydaercss y4yeOHbIM Kypc «Anrebpa», KOTOPBIH
BK/IIOUAeT CJiefyIolie OCHOBHBbIe pa3fienibl cofep)kaHusi: «Uucia W BbIUMC/IEeHUs», «Anrebpanueckue
BbID@)KEHUS», «Y paBHEHUSI U HepaBeHCTBa», « DyHKIIUN».

YueOHbI 1/1aH Ha U3y4yeHue anrebpbl B 7—9 Kjlaccax OTBOAUT He MeHee 3 yueOHBIX YaCOB B HEZIeJTiO B
TeueHUe KaXKJ0ro rofia 00yJeHwus, BCero 3a Tpu rojia ooyuenust — He meHee 306 yueOHBIX uacoB.

COJEPXXAHUE YUEBHOI'O KYPCA (TTO TOJAM OBYUYEHUA)

7Kacc

Uuicia v BEIYKC/IeHUS
PanonanbHble yncia
IIpobu 0OBIKHOBEHHbIE W JeCATHUYHBIE, TIepexof; OT OfHOW (opmbl 3amucu Apobei K Apyrou. [ToHsTHe
palMOHabHOTO YKMCJ/Ia, 3alMCh, CpaBHEHWe, YIOpsJOuYMBaHMe palMOHAbHBIX uucen. ApupmeTrueckKue
JIeNCTBUS C paljMoOHa/IbHBIMU Unc/iaMu. PellieHue 3a/1a4 U3 peasibHOM MPAKTUKK Ha YacTH, Ha JpoOu.
CrerneHb C HaTypaJbHBIM MTOKAa3aTesieM: oripe/iesieHre, IpeoObpa3oBaHKe BhIpayKeHUH Ha OCHOBE OTIpe/ieIeH s,
3anuch OonbIMX umces. TIpoLeHTkI, 3aMych MPOLIEHTOB B BHe JpoOU U poOUW B BUje TIPOLeHTOB. Tpu
OCHOBHBI€e 33/lauM Ha NPOLIeHTHI, pelleHue 3a/a4 U3
peanbHOM MPaKTUKHU.
[TpuMeHeHe TIPU3HAKOB /Ie/TMMOCTH, Pa3/io’KeHHe Ha MHOXKUTe/TU HaTypaTbHbIX UKCe.
PeasibHbIe 3aBUCMMOCTH, B TOM UHCJIe TIpsiMasi U 0OpaTHasi POTOPIMOHa/ILHOCTH.
Anrebpanueckue BbIpaKeHHsT
[TepemMeHHble, UMC/IOBOE 3HAueHHEe BbIpaXKEHUS] C TepeMeHHOW. [lomycTMMble 3HAueHUsl TepeMeHHbIX.
[MpencTaBneHre 3aBUCUMOCTH MeXXIy BenMUMHaMKd B Buze (opmy/bl. BeluncieHus 1o ¢opmysiam.



[Tpeobpa3oBaHue OYKBEeHHBIX BbIPDA’KEHHM, TOXKECTBEHHO paBHbIe BbIpa)KeHHSs], TIpaBU/Ia Mpeobpa3oBaHUs
CYMM U NIPOM3Be/IeHnH, rpa-
BUJIa PACKPBITHSI CKOOOK 1 TIpHBeZleHHsI TIOZ00OHBIX C/laraeMbIX.
CBoiicTBa CTereHu C HaTypabHbIM IT0Ka3aTeseM.
OpHounieHbl ¥ MHOrousieHbl. CteneHb MHorouseHa. Cro)keHue, BbIUMTaHWe, YMHO)XXEHHE MHOTOUJIEHOB.
@®opMyJibl COKpAILEHHOTO YMHOKEeHHsI: KBaZipaT CyMMbI U KBaZipaT pasHOCTU. PopMyJia pa3HOCTU KBaZlpaToB.
Pa3no)keHre MHOTOU/IEeHOB Ha MHOXKUTEIH.
YpaBHeHus
YpaBHeHMe, KOpeHb YpaBHEHWs], TIpaBr/a Ipeobpa3oBaHusi ypaBHEHUSs], pABHOCH/IbBHOCTb YPaBHEHHH.
JIuHeliHOe ypaBHeHMe C OJHOM IepeMeHHOM, YMCJIO KOPHeU JTMHEeMHOTO ypaBHEeHUs, pelleHue JTUHEeNHbIX
ypaBHeHu. CocTaB/ieHVe YpaBHEHMI M0 YC/AOBUIO 3aflaud. PellleHue TeKCTOBBIX 33/lady C TOMOLIbIO
yPaBHEHHH.
JIuHeliHOe ypaBHeHUe C IByMsl llepeMeHHbIMU U ero rpaduk. CucreMa AByX JTUHEMHBIX YPaBHEHUM C JBYMsI
repeMeHHBIMH. PellleHre cucTeM ypaBHeHUH CrIocoO0M MoiCTaHOBKH. [IprMepsI pelieHust TeKCTOBBIX 3a/jau
C TIOMOILIbI0 CUCTEM ypaBHEHU.
KoopauHats! 1 rpaduku. @yHKLUKN
Koopaunarta Touky Ha nipsimoid. Uunc/ioBble IPOMEXYTKU. PaccTosiHye MexXay ABYyMsl TOUKaMH KOOPAWHATHOU
TIPSIMOM.
[TpsimoyronbHast cuctemMa KoopauHaT, ocd Ox m Oy. A6ciucca ¥ opJyHaTa TOUYKM Ha KOOPAMHATHOM
nockocty. Ilpumepsl rpaduKoB, 3ajlaHHbIX (Qopmysnamu. UteHue rpadukoB peasbHBIX 3aBUCHMOCTEH.
[MTonstre dynkumu. I'paguk dyHkimmu. CoiictBa GyHKUMH. JIMHeH-
Hasi ¢pyHKUs, eé rpaduk. ['paduk ¢pysnkimu y = [ x 1. ['padmueckoe peliieHye TMHENHBIX YPaBHEHUM U CICTEM
JIMHEMHBbIX yPaBHEHHWH.

8knacc
Yucna v BbIYMCIeHYS
KBazpatHeiii KopeHb W3 uncia. [loHsiTie 00 uWppaLMOHa/BHOM uHc/e. [lecsSTUUHbIE TMPUOIDKEHUS
vppalyoHanbHbIX umcen. CBolicTBa apudMeTHUeCKUMX KBaJipaTHbIX KODHeM UM UX T[pUMeHeHWe K
rpeoOpa30BaHUIO UMC/IOBBIX BhIPA’KEHUH U BBIYUCIEHUSIM. []eiCTBUTeIbHBIE UKCIa.
CrerneHb C LieJibIM N0Ka3arteseM U eé cBoiictBa. CTaHZapTHast 3alucCh YMCa.
Anrebpanueckrie BIpaKeHUsT
KBazipaTHbIl TpEXUsieH; pa3/ioyKeHue KBaJpaTHOr0 TPEXuieHa Ha MHOXKUTEIH.
Anrebpanueckast po6b. OCHOBHOE CBOMCTBO anreOpanueckoit fpobu. CioxxeHHe, BEIYUTaHKE, YMHOKEHUE,
JlefieHue anrebpanueckux Apobeid. PaijoHaibHbIe BEIpAKEHHUS U UX peobpa3oBaHHe.
YpaBHeHUs ¥ HepaBeHCTBa
KBazpaTHoe ypaBHeHue, ¢hopMyJia KOpHel KBaJpaTHOro ypaBHeHusl. Teopema Bueta. PellieHre ypaBHeHuH,
CBOZSILMXCS K JTMHEMHBIM U KBaZipaTHbIM. [IpocTeiiiie ApoOHO-paLioHa/ bHbIe ypaBHEHUS.
I'padmueckast MHTepripeTaLysi ypaBHEHU C IByMs IepeMEeHHbIMU U CUCTEM JIMHEHHbIX ypaBHEeHUH C ABYMSI
riepeMeHHbIMU. [IpyMephI pellieHNsi CUCTeM HeJIMHeHHBIX YpaBHeHU C ABYyMsI liepeMeHHbIMHU.
PertieHre TEKCTOBBIX 3aZiau a/reOpanyecKrM CITOCOOOM.
YuicnoBble HepaBeHCTBA U X CBoMcTBa. HepaBeHCTBO ¢ 0/iHOM nepeMeHHOW. PaBHOCU/TBHOCTh HEPaBeHCTB.
JIuHeliHble HepaBeHCTBA C O/IHOM mepeMeHHOW. CUCTeMbI JIMHEeMHbIX HepaBeHCTB C OJJHOM repeMeHHOM.
DyHKIMU
[MousTHe pyHKIKM. O6aCTh OTIpe/ieIeHUsT U MHOKeCTBO 3HaueHHM (GyHKIU. CriocoObl 3ajaHust OyHKIIHHN.
I'paduk ¢pyHkumu. UreHue cBONCTB pyHKLMY 10 e€ rpaduky. [Ipumeps! rpadmkoB GyHKLMN, OTpaXKaroLuX
peasibHbIe MPOLIeCChI.
@OyHKIMM, OMMCHIBAIOILME MPSMYI0 U 00paTHYIO TIPOTIOPIIMOHAIbHBIE
3aBUCUMOCTH, WX TrpaduKu.
Qyskumu y =x2, y=x3,y3 x, y=1IxL
'padmyueckoe pellleHWe ypaBHEHHWM U CUCTEM YPaBHEHMIA.

9 knacc
Yucna v BbIYMCIeHYS
[eiicTBUTE/bHBIE UKCIIA
ParyioHasibHbIe UMC/Ia, UppaljioHa/IbHbIe UKC/ia, KOHeUHbIe U OeCKOHeUHbIe JiecaTHYHbIe Apobu. MHOXeCTBO
JeMCTBUTEIbHBIX UMCesT; JelCTBUTE/IbHBbIE YHC/Ia KaK OeCKOHeuHble [ecsATHUHble Apobu. B3aumHO



0/IHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM [IeHCTBUTE/IbHBIX YMCe U KOOPMHATHOW TIPSIMOM.
CpaBHeHUe [1efiCTBUTE/NbHBIX UKcesl, apudMeTHdeckue eHCTBUS C 1eHCTBUTe/IbHBIMU UHCTIaMHU.
Vi3mepenwusi, TpuOIKeHUs1, OLeHKU

Pa3mepbl 00BEKTOB OKPY>KaloIero MUpa, JJIMTeTbHOCTD TIPOL[ECCOB B OKPY KAOII[eM MHUpe.

[MpubnmxEéHHOE 3HaueHWe BeJIMYMHBI, TOUHOCTh NpubmkeHus. OKpyryieHue urcen. [IpyKuiKa U oLjeHKa
pe3y/IbTaTOB BLIUMC/IEHUH.

YpaBHeHMs U HEPaBeHCTBA

YpaBHeHUs C OHOM TTlepeMeHHOM

JIuneliHoe ypaBHeHUe. PellieHrie ypaBHeHUH, CBOASIIUXCS K JIMHEMHBIM.

KBasipaTHoe ypaBHeHUe. PellieHre ypaBHEHWM, CBOASIIUXCS K KBaJ[paTHbIM. BUKBajZipaTHOe ypaBHeHUe.
[TpuMepsl pellieHNsl ypaBHEHUI TPeThell U UeTBEPTOM CTereHel pa3/io’keHneM Ha MHOXKUTEJTH.

PerieHre poOHO-paljMOHAIbHBEIX YpaBHEeHWH. PellleHre TeKCTOBBIX 3a/jau aarebpanyeckKuM MeTO/IOM.
Cucrembl ypaBHeHUH

YpaBHeHue C IByMsi TiepeMeHHbIMU U ero Tpaduk. PelieHre cructeM BYX JIMHENHBIX YPaBHEHUM C ABYMs
repeMeHHbIMU. PelleHWe cucTeM [JBYX ypaBHEHWI, OJHO M3 KOTODPbIX JMHEWHOe, a /Ipyroe — BTOPOM
crernieHu. ['pacrueckasi MUHTepIpeTalysi CUCTeMbl YpPaBHEHU C ABYMsI rlepeMeHHbIMHU.

PernieHre TEKCTOBBIX 3aZiau a/reOpanyecKrM CITOCOOOM.

HepaseHcTBa

YucoBble HepaBeHCTBA U UX CBOMCTBA.

PerieHrie MMHEMHBIX HEPaBEHCTB C OZIHOM TiepeMeHHOM. PellleHue cucTeM JIMHEMHBIX HEPABEHCTB C OJHOMN
nepeMeHHol. KBajpaTHble HepaBeHCTBa. ['padmueckast MHTepripeTalyisi HepaBeHCTB U CUCTEM HEPaBEHCTB C
JIByMSI TIepeMeHHBIMU.

DyHKLIMU

KBagpatuuHas QyHkius, eé rpaduk u cporicTBa. ITapabona, KOOpJWHAThI BEPUIMHBI MMapaboJibl, OCh
CUMMETPHH T1apaboJIbI.

I'paduku ¢GyHKLMMN:

y=kx, y=kx+b, y= 5 ,y=x3,y= X‘,fy=|x| Y UX CBOMCTBa.

YuicnoBble Nocie0BaTeIbHOCTH
OnpepeneHvie U CriocoObI 3a/jJaHUST YMCJIOBBIX TIOC/Ie/JOBaTeIbHOCTeH
[ToHsiTHE YMCJIOBOM TMOC/IeOBaTebHOCTH. 3aJjaHue TI0C/Ie[0BaTe/IbHOCTH peKyppeHTHOW ¢opmy/noi u
(dhopmMyoii n-ro useHa.
ApudmeTrueckast ¥ TeoMeTpUUecKasi Iporpeccuun
ApudpmeTtnueckass UM reoMeTpuueckas mnporpeccur. PopMmynbl N-ro  usieHa apupMeTUUecKond U
reoMeTpUUeCKOi MpOrpeccuii, CyMMbI TIEPBBIX N U/IeHOB.
V300pakeHrie ujieHOB apuU(MeTHUeCKOH U T'eOMeTPUUeCKOW TIPOTPeCcCHMM TOUYKaMH Ha KOOPZAMHATHOMN
M/I0CKOCTH. JIMHENHbBIN U 3KCTIOHeHI[Ua/IbHBIN pocT. C/I0)KHBIE TIPOLI@HTHI.

TIJTAHVPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHNMA PABOYEM ITPOTPAMMBI KYPCA

(ITO TOOAM OBYUEHNSA)

OcBoenue yuebHOro Kypca «Anrebpa» Ha ypoBHe OCHOBHOTO 0011iero 06pa3oBaHusi [JODKHO 00ecrieurBaTh
JOCTIKeHHe CeJyIOIIMX TPeIMEeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:
7 Kjacc
Yucsa v BBIYUCTIeHUST
BbIMoHATE, coueTasi YCTHble W TTHMCbMEHHbIe TIPUEMBI, apudMeThYecKre AeMCTBUSI C paljMOHATbHBIMHU
YKC/IaMU.
HaxomuTh 3HaueHUsl YMCIOBBIX BhIpaKeHUM; MPUMEHSTh pa3HOOOpasHbie CrioCo0bl ¥ TIPUEMBI BBIUMCIIEHUS
3HAUEHUH POOHBIX BBIPAYKEHHM, COZIEP>KAIIIMX 0OBIKHOBEHHBIE U 1eCITUUHbBIE IPOOH.
[TepexoauTh OT oOAHOW (HOPMBI 3amMcCU uYWces K Jpyroi (rpeoOpa3oBbiBaTh AeCATHUHYH JpoOb B
00OBIKHOBEHHY0, OOBIKHOBEHHYIO B [IECITUUHYIO, B UaCTHOCTH B OECKOHEUHYIO IeCITUUHYIO JpO0B).
CpaBHMBATh W YIIOPSIIOUMBaTh paljiOHa/IbHbIE YHCIa.
OKpyr/aTh Unca.
BBIMOMHATE TIPUKUJKY W OLEHKY pe3yJ/ibTaTa BBIYMC/IEHWH, OLeHKY 3HAaueHWM UWCJIOBBIX BBIPAYKEHHH.
BLITIOSTHATE 1eHCTBUS CO CTeTeHsIMU C HaTypabHbIMU MOKa3aTe IsIMHU.
[TpyuMeHSITh TIPU3HAKU JIeTUMOCTH, Pa3/I0’KeHHe Ha MHOXKUTEIM HaTypabHbIX UHCeJl.



PemiaTh MpakTUKO-OpPHEHTUPOBAaHHbBIE 3a/lauM, CBSI3aHHbIe C OTHOIIIEHHEM BeJTUUKH, MPOTOPI[MOHATbEHOCTEIO
BeJIMUMH, MPOLIeHTaMH; UHTePIIPeTHPOBaTh pe3y/ibTaThl pellieHus 3a/iau C YUETOM OrpaHUueHU, CBsI3aHHbIX
CO CBOMCTBaMH pacCMaTPHBaeMbIX OOBEKTOB.

Anrebpanueckrie BIpaXKeHHUsT

Vcnonb3oBath anrebpandeckyr0 TEPMHUHOJIOTHIO W CHMBOJIMKY, TIDUMEHSTH €€ B TIPOL[eCCe OCBOEHMUS
yueOHOTO MaTepuara.

HaxomuTh 3HaueHUst OYKBeHHBIX BbIDayKEeHUM TP 3a/laHHBIX 3HAUEHUSIX TePeMeHHbIX.

BeinosHATE TIpeoOpa30oBaHusi L[eJIOT0 BBIPAKEHWS] B MHOTOY/IEH IpUBeJeHHEeM TIO00HBIX CJlaraeMblx,
PacKpBITHEM CKOOOK.

BbINoMHATE yMHOXKEHHe OZJHOU/IeHa Ha MHOTOWIeH YU MHOTrO4ieHa Ha MHOTOYJ/IeH, NMPUMEHSITh (POpMYyJib
KBa/[paTa CyMMbI ¥ KBa/IpaTa Pa3HOCTH.

Ocy1ecTBASTh pa3/ioykeHWe MHOTOYJIEHOB Ha MHOXKHTEIM C TOMOILIbI0 BBIHECEHUs] 3a CKOOKM 001jero
MHOYXUTeJIs, TPYTIIUPOBKY CJlaraeMbIX, TpUMeHeHUsT (hOpMYJT COKPALEHHOTO YMHOKeHHSI.

[TpumeHsTH TIpe0Opa30BaHKWsi MHOTOUIEHOB /ISl PeIIeHHs pa3/MYHbIX 3a7lad M3 MaTeMaTHUKH, CMEeXHBIX
TIpeJMeTOB, U3 peabHOMN MPaKTHKH.

Hcrosip30BaTh CBOMCTBA CTeleHel C HaTypaJbHBIMH TTOKa3aTe/IsiMU 1715 Ipeobpa30oBaHus BbIPa)XKeHHH.
YpaBHeHVs U HEPaBeHCTBA

PeriaTh HeliHble ypaBHEHUs C O/JHOM IepeMeHHOM, IpUMeHsist TIpaBr/Ia riepexo/ia OT UCXOJHOT'O YpaBHEHUsI
K PaBHOCW/ILHOMY eMy. [TIpOBepsITh, SIB/ISI€TCS /I YMC/I0 KOPHEM YPaBHEHUSI.

[TpumeHsTh rpaduueckrie MeTO/Ibl IPU PelleHnH JIMHeNHbIX YpaBHeHUH U UX CUCTEM.

[Toabupath IpUMeEpHI Tap YKMCes, SB/SIOMIMXCS PellieHreM JIMHEMHOTO YPaBHeHUsI C ABYMsI TiepeMeHHBIMHU.
CTpouTb B KOOPJMHATHOM TMJIOCKOCTU rpadvK JIMHEMHOT0 YpaBHEHUs C JABYMs NepeMeHHbIMU; MO/b3YsCh
rpaduKOM, TIPUBO/IUTE MIPUMEpHI PellleHrs] YpPaBHeHHsI.

Periath cucTeMbl IByX JIMHEHHBIX ypaBHEHUH C IByMs IlepeMeHHbIMU, B TOM UKCJie TpapuuecKy.
CocTaBnsTh W pellaTh JMHEHHOe ypaBHeHWe WM CHUCTeMYy JIMHeWHBIX YPaBHEHWH TI0 yCJIOBUIO 3a/lauM,
VMHTEepPNpeTUpPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3a/lauM M0JlyueHHbIH pe3y/ibTar.

Koopaunats! u rpadvku. @yHKIMN

N306pa>kaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE 33/laHHbIM KOODJUHATaM, JIyUH, OTPe3KH,
VMHTepBaJIbl; 3aMMChIBATh YHMCIOBbIe TIPOMEXKYTKU Ha anrebpanueckoM si3bIKe.

OTMeuaTb B KOOPAMHATHOM IJIOCKOCTA TOYKM TIO 3a/laHHBIM KOOpPJMHATaM; CTPOUTb rPaUKH JTHUHEHHbIX
¢bynkyui. CTpouTh rpa@uK GyHKLIUU Y = | X |.

OnuchiBaTh C TOMOIIBIO (PYHKLMII M3BECTHble 3aBUCHMOCTH MeX[y BeJMUMHAMU: CKODOCTb, BpeMs,
pacCTosiHYE; 1eHa, KOJTMUeCTBO, CTOMMOCTD; TIPOM3BO/IUTE/TbHOCTh, BpeMsi, 00BEM pabOTHI.

HaxozuTh 3HaueHue (HyHKLIMY 110 3HAUEHUIO eé apryMeHTa.

[MoHumaThb rpaduueckuii criocod TpeAcTaBaeHys U aHaau3a UHPOPMaLMK; U3B/eKaTb U UHTEPIPETUPOBATh
vH(opMalLMio 13 TpaMKOB peasbHbIX MPOLIECCOB U 3aBUCHMOCTEA.

8 knacc

Yuicna ¥ BBIYUCIeHHUs

Wcnonb3oBaTh Haya/ibHbIe TIPECTaBIEHUSI O MHOXECTBe [IeHCTBUTeNbHBIX YWCeN [Jii CpaBHEeHWs,
OKPYTJIeHUsI ¥ BEIUMC/IEHUH; N300paXkaTh [IeMCTBUTe/bHBIE UMC/la TOUYKaMU Ha KOOPJAWMHATHOU TIPSIMOH.
[TpyuMeHSITh MOHSATHE apuhMeTUUeCcKoro KBapaTHOTO KOPHS; HAXO[UTh KBa/IpaTHbIe KOPHH, UCIT0JIb3YS TIPU
HEOOXOZMMOCTH Ka/TbKYJ/ISITOP; BBIMOHATL TIPeo0pa30BaHusl BHIPa)KEHHH, COZIeprKalljiX KBaZipaTHbIe KOPHHU,
WCI0/1b3Ys1 CBOMCTBA KOPHEH.

Hcrosib30BaTh 3aricy OOJIBIIMX U MajbIX YKCEeN C TIOMOILBIO IeCITUUHBIX Apo0eii u crerneHei urcia 10.
Anrebpanueckue BbIpaKeHHsI

[lpuMeHsITH TIOHATHE CTeNeHM C 1eJIbIM TI0Ka3aTesieM, BBIMOJHATL TpeoOpa3oBaHUsl BbIpayKeHUH,
coJiep>Kall[uX CTeTeHH C 11eJTbIM TI0Ka3aTeseM.

BBINOSHATE TOXKAEeCTBeHHBIe MPeobpa30BaHus paljMOHAbHBIX BhIpa)KeHUH Ha OCHOBE TIPABUJT AeHCTBUMN Haf
MHOTOU/IeHAMH 1 afreOpanyecKUMH JIPOOSIMH.

PacknajpiBaTh KBaIpaTHBIM TPEXU/IEH Ha MHOXKUTE/IH.

[MpuMeHsTH TpeoOpa3oBaHUsI BBIDAKEHWN [ijisi peIllleHus] Pa3/MUHBbIX 3a7iau W3 MaTeMaTHKW, CMeXKHBIX
NpeJMeTOB, U3 peasbHON MPaKTHKU.

YpaBHeHVs U HEPAaBEHCTBA

Periath MHeliHble, KBaJjpaTHbIe ypaBHEHUs U PaL{MOHa/bHbIe YPaBHEHUSs, CBO/AIIMECS K HUM, CUCTEMBI JIBYX



ypaBHEHUH C IByMsl TlepeMeHHBIMU.

[TpoBOAUTL TIPOCTeMIlIie UCC/Ie[IOBaHUs yPaBHEHUN U CHUCTeM ypaBHEHU, B TOM UHC/e C NpUMeHeHHeM
rpaduueckrx npejcTaBieHyy (yCTaHaBIMBaTh, UMEET /i ypaBHeHHe WK CUCTeMa YpaBHEHUU pelleHus], ec/iu
HMMeeT, TO CKOJIbKO, U TIp.).

[TepexoauTh OT c/I0BeCcHOM (HOPMYJTUPOBKY 3aZlauk K eé anrebpanueckoi Mo/iesiv € TIOMOIL[bI0 COCTaBJIeHHs
ypaBHEHUsI UK CUCTeMbl YPaBHEHUM, UHTePIPeTUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/lauy M0JTyUeHHBIH
pe3y/bTar.

[TpyMeHSITb CBOMCTBA YMCJOBBIX HEPABEHCTB [ijisi CPAaBHEHHs, OL|eHKHU; pelllaTh JIMHelHble HepaBeHCTBa C
O/IHOM MepeMeHHOM U UX CUCTeMbI; IaBaTh rpa(UuecKyro WIOCTPALIMI0 MHOXKEeCTBA pellleH!i HepaBeHCTBa,
CUCTEeMbl HEPaBEeHCTB.

DyHKLIMU

[ToHUMaTh W UCIOJIb30BaTh (HYHKIIMOHATIbHBIE TTOHATUS U A3bIK (TEPMUHBI, CUMBOIMUECKHe 0003HAUeHMs);
orpeieNiiTh 3HaueHWe (PyHKLIMHY 10 3HaUeHUIO apryMeHTa; Orpe/eisiTh CBOMCTBA (PYHKLIMU 110 eé rpaduKy.
Ctpourts rpadvKu 371eMeHTapHbIX PYHKIWM BU/a

k N . ,
y=, ¥~ x2,\y =x3,y= vx,y=|X|; onKchIBaTh CBOICTBA YMC/IOBOH (YHKIMH IO eé rpaduKy.

9 Knacc

Uuicia v BEIYKC/IeHUS

CpaBHUBaTh U YIIOPSAJ0UMBaTh PallMOHa/IbHbIE U UPpaLOHA/IbHbIE YMCIA.

BbinosHATe apudMeTrueckue AelCTBUS C paljMOHalbHBIMU YKC/IaMM, coyeTas YCTHble M MUCbMEHHbIe
TIPUEMBI, BBITIO/IHATH BHIUUC/IEHUS C MPPaLMOHATLHBIMU UYMC/IaMHU.

Haxoauth 3HaueHusi CTereHel C LefbIMU TOKa3aTe/lssMA M KOPHEH; BBbIYMC/IATH 3HAUeHUsS] UMC/IOBBIX
BbIDaKEHUM.

OKpyrisTh AeUCTBUTE/bHbIE UMC/A, BBIMNOJHATh MPUKWJKY pe3yJ/bTaTa BbIUWC/AEHWM, OL[EHKY UYMC/IOBBIX
BbIDaKEHUM.

YpaBHeHMs U HEPAaBEHCTBA

Pemiath /IMHEMHbIE W KBaJpaTHbIe ypaBHEHWs, YpaBHEHWs, CBOJAIIMECS K HHUM, TpOCTeiIne ApoOHO-
paLMoHabHble YpaBHEHUSI.

Pemmath cuUCTeMbl JBYX JIMHEeWHBIX ypaBHEHUU C ABYMs TlepPeMEeHHbIMM W CHUCTeMbl ABYX ypaBHeHWUM, B
KOTOPBIX OJJHO YPaBHEHUe He SIB/ISIeTCS JIMHENHbIM.

PeliaTh TeKCTOBBIE 3aZiauM aareOpanyecKUM CIIoCOO0M C TMOMOILBIO COCTaB/IeHUsI YPaBHEHUS] UJTH CHCTEMBI
[IBYX ypaBHEeHHUH C IBYyMsI TlepeMeHHBIMU.

[TpoBOAUTL TIPOCTeMIlIie UCC/Ie[lOBaHUs yPaBHEHHN W CHCTeM ypaBHEHUi, B TOM UHWC/e C NpUMeHeHHeM
rpaduueckrx npejcTaBieHyl (yCTaHaBIMBaTh, UMEET /i ypaBHeHHe WU CUCTeMa YpaBHEHUM pelleHus], ec/iu
HMMeeT, TO CKOJIbKO, U TIp.).

Pemiath /MHelHbIe HEPAaBeHCTBA, KBaJlpaTHbIe HEPABEHCTBA; M300paXkaThb pellleHre HepaBeHCTB Ha UMC/IOBOM
TIPSIMOM, 3arMChIBaTh pellieHre C ITOMOIL[bI0 CHMBOJIOB.

Pemath cucTeMbl TMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPAaBEHCTB, BK/IIOUAIOLMe KBaJipaTHOe HepaBeHCTBO;
n300pa)kaTh pellleHre CUCTeMbl HEPAaBEHCTB Ha UYWC/IOBOM TIPSIMOM, 3alMChIBAThb peIlleHHe C TOMOIIbIO
CUMBOJIOB.

Vcrnosib30BaTh HEpaBeHCTBA TIPU pPellieHHH Pa3/InyHbIX 3a/au.

DyHKIMU

Pacrio3HaBaTh (YHKI[MM U3yueHHBIX BHZOB. [T0Ka3biBaTh CXeMaTHUYeCKH PAcIioyioKeHWe Ha KOOpPAWHATHOM

k
nockocTy rpadukoByHKIMM Buga: y = kx, y =kx + b, y =X

,y=ax2 +bx+cy=x3,y=1+/x,y=|x|B 3aBUCHMOCTH OT 3HaueHHii KO3((PHULIEHTOB; ONUCHIBATH CBOHCTBA
GYyHKLMHI.

Crtpoutb 1 U300paXkaTb cxeMaTHUUeCKH rpadyKy KBaJpaTHUHBIX

(GyHKI[UH, ONTUCBhIBaTh CBOMCTBA KBAZIPaTUUHbBIX (DYHKIIMM TI0 UX rpaduKam.

Pacrio3HaBaTh KBaZjpaTUyHyt0 (yHKIUIO 10 (opMyse, IPUBOAUTH MPUMephl KBaJpaTUUHbIX (YHKIUN U3
peasibHOM »KW3HU, HU3UKU, TeOMEeTPUH.

ApudmeTtrueckasi U reoMeTpruUeCcKast IpOTrpecCruu

Pacrio3HaBaTh apu@MeTHUeCKyH0 U reOMeTpHUUeCKyto MPOrpeccuy Mpy pa3HbIX criocobax 3aiaHusl.
BLIMOSTHATE BBIYUC/IEHUSI C UCTIOAb30BaHHMEeM (OpPMy/a N-ro ujieHa apupMeTHUeCKOW U reoMeTpUuUecKoi



TpOrpeccrii, CyMMBbI [ePBBIX N U/I€HOB.
N3006pa>kaTh u/ieHbI 1OC/Ie0BaTe/IbHOCTH TOUYKaMU Ha KOODMHATHOM TJIOCKOCTH.
Pemats 3a/1aum, CBSI3aHHbIE C UKMCIOBLIMU M0C/I€/]0BaTE/IbHOCTSIMU, B TOM UMCJIe 33/jJaul U3 peasbHOM >KU3HU
(c ucro/sib30BaHKEM KabKy/IATOPa, IIU(PPOBLIX TEXHOIOTUM).

TEMATUUYECKOE INTAHMPOBAHUWE YUEBHOI'O KYPCA (ITO TOJAM OBYUYEHUS)

7 Knacc (102 )

Ha3Banue
paszena
(uncso yacoB)

(Tembr)

OCHOBHBIE
o0yuaroIuxcs

BH/bI AedaTe/JIbHOCTH

Yucna
BBIUMCJIEHUSA.
PanmoHanbHbIE
yuciaa

(25u

u

OcHoBHOe cofeprkaHue

IloHaTne  palyOHAIBHOIO  YUC/IA.
ApudmeTtnueckue JelcTBus C
paLoHa/IbHBIMU YuC/IaMH.
CpaBHeHue, yHopsifil0uMBaHue
paLMOHa/IbHBIX UKCe/l.

Crenenn C HaTypaabHbIM
II0KasaresieM.

PerieHrie 0OCHOBHBIX 3aJjau Ha ApobwH,
TMIPOLIEHTHI U3 peaylbHOU MPaKTHKU.
[IpusHaky [enMMoCTH, pas/oKeHUs
Ha MHOYXUTE/IX HaTypa/IbHbIX YHCeJl.
Peanbuble 3aBucumoctu. Ilpsamas u
obpaTHasi MPONOPLMOHA/TLHOCTH

CucTeMaTH3UpoOBaTh M 00oraIath 3HaHUS
00 0OBIKHOBEHHBIX U [IeCITUYHBIX APOOSIX.

CpaBHUBAaTb U YIOPSJOYMBaTL ApOOH,
npeobpa3oBbiBasi  MPU  HEOOXOJUMOCTH
JecATUUHble pobu B  OOBIKHOBEHHbIE,

0OBIKHOBEHHBIE B /IeCITUUHBIE, B YaCTHOCTH
B OECKOHEUHYIO JIeCITUUHYIO PO0b.
[MpumeHSTH pa3HOOOpa3Hble CHOCOOBI M
MIPUEMBI  BBIUMC/IEHHWSI 3HAUEHWH JpOOHBIX
BbIpa)KeHUH, COZieprKallinx 00bIKHOBEHHbIE U
JecATUUHble  Opo0Ou:  3aMeHsSITb  TIpH
Heo0X0UMOCTH JECSITUYHYIO Zpo0b
00OBIKHOBEHHOH U 0OBIKHOBEHHYO
JeCITUYHOM, TPUBOJUTb BLIp@XKEHHE K
dhopwme, Haubosee yA00HOM ISt
BBIUMCJ/IEHUH, TPeoOpa3oBbIBaTh APOOHBIE
BBIDOKEHUSI Ha YMHOXXEHWe U [ieieHHe
JeCSITUYHBIX IPO0ei K IeHCTBUSIM C 1[e/IbIMU
YKCTaMHU.

[lpuBoguTe  uKMCIOBBle U OyKBEHHbIe
NpUMepbl  CTeMeHW C  HaTypaJbHbIM
roKasaTeJsieMm, 00BsICHSS 3HayeHusl

OCHOBaHU$ CTeIeHU U ToKa3aTess CTeleH!,
HaXOJWTb 3HAUeHUs CTereHeu BUa an (a —
moboe  palMOHa/JbLHOE YKCIO, N
HaTypa/bHOe UUCIIO).

[ToHMMAaTb CMBIC/ 3aNMCH OOMBLINX YHUCEeN C
TIOMOIIIBIO IeCATUYHBIX po0eli U cTereHel
uyncsia 10, TIpUMEHSITb WX B peasibHbIX
CUTYyaLUsIX.

[TpuMeHSTD TIpU3HAKH JeTMMOCTH,
pas3/ioXKeHUsi Ha MHOKUTEeNMU HaTypasbHbIX
yuCeJ.

Pemath 3a7auM Ha YacTW, TIPOLIEHTHI,
MPOTIOPLIMM, Ha  HaxXOXKIeHue  Apoou
(potiieHTa) OT BeJIMUMHBI U BeJTMUMHBI 110 eé
npobu (mpoieHTy), Apobu  (TporieHTa),
KOTOpBIM COCTaB/isieT OfHAa Be/JWYMHA OT
npyroi. TIpuBoguTh, pa3dbupaTthb, OI|eHUBATh
pa3/IMuHble pelleHUs], 3aluch pelleHuH
TeKCTOBBIX 3a/jau.

Pacrio3HaBaTh M OOBSICHSTH, OIMUPAsCh Ha
oripe/ie/ieHusi, MPSIMO TIPOTMOPLIMOHA/IbHBIE U
00paTHO TPOMOPLIMOHAIBHBIE 3aBUCHMOCTH
MeX/ly BeTMUMHAMH; TIPUBOJUTL TIPUMEpEI




3THUX 3aBUCHMMOCTEN M3 peasbHOTO MUpa, U3
JPYTUX Y4eOHBIX MPeMeTOB.

Pemars NIPaKTUKO-OPUEHTHPOBAaHHBbIE
3a7lauyd Ha JApoOW, TPOIEHTHI, TPSMYIO U
obpaTHy10 TIPOIOPLIMOHA/IBHOCTH,
MPOMNOpLIMHU
Anrebpanueckie | BykBeHHbI® BeIpaKeHus1. | OBnageTs anrebpanyeckoil TepMUHOJIOTHEH
BbIp&)KEHUS [TepemenHsble. JlonycTHMble 3HaUeHUs | U CUMBOJIMKOM, NIPUMEHSTh €€ B IpoLiecce
(27 v) repeMeHHbIX. POpPMY/JIBI. 0CBOeHUsI yueOHOTro Marepuarna.
[Tpeobpa3oBaHue OykBeHHbIX | Haxoquthb 3HauyeHUst OyKBEeHHBIX
BBIDOKEHHH, DPACKpbITHe CKOOOK W | BbIpa’KeHWH MPY 3a[jaHHBIX 3HAUeHHsIX OYKB;
TnipYBe/ieHre TIOA00HbIX C/laraeMbIX. BBITIOJTHATE BBIYMCJ/IEHHS 110 (popMyiaMm.
CBoliCTBa CTereHH C HaTypajbHbIM | BeIMOMHATE  1peoOpa3oBaHMsi  LI€JIOTO
ToKasaTeJsieM. BbID&KEHUSI B MHOIOWIEH IpUBeJileHueM
MHorourneHs!. CnoskeHue, | o00HBIX C1araeMbIX, PACKpPbITHEM CKOOOK.
BbIUHTaHUeE, YMHOKeHHe | BBIMOMHATL yMHOXKEHWe OJHOu/eHa Ha
MHOT'OY/IEHOB. @®opmyJibl | MHOTOWIEH W MHOIOY/IeHa Ha MHOTOYJIEH,
COKpaLEHHOT 0 YMHO)XEHUS. | IPUMEHATh (OpMyJbl KBajpaTa CyMMbI M
Pa3noxxenue MHOT'O4/IEHOB Ha | KBaJpaTa pasHOCTH.
MHO>KUTEH Ocy1ecTBaATh pas/ioykeHue MHOTOUIEHOB
Ha MHOXKUTEJTU MTyTEM BbIHECEHHS 3a CKOOKU
0011[er0 MHOKUTEJIsI, IPUMEeHEHUs] (POPMYJIbI
pasHOCTU KBa/IpaToB, dbopmyn
COKpAaL6HHOIO YMHOXKeHUs.
[IpumeHsTH TIpeoOpa3oBaHHe MHOTOUIEHOB
JJ/1s1  pellleHWsl  pa3/iyHbIX  33jay U3
MaTeMaTUK{, CMEXHBbIX IIpeZiMeToB, U3
peasibHOU MPaKTUKHU.
3HaKOMUTBCSI C  WUCTOpPUEN  pasBUTHUSA
MaTeMaTUK!
YpaBHeHus U | YpaBHeHue, TipaBu/ia mpeobpa3oBanus | Pemmath /MHENHOe ypaBHeHHE C OZHOMN
HepaBeHCTBa ypaBHeHHUH, PaBHOCW/IBHOCTD | TTIepeMeHHOM, TIpUMeHsisl TTpaBu/a rnepexoza
(20 u) yPaBHEHHH. OT UCXOZHOI'0 YpaBHEHUs K PAaBHOCU/IBHOMY
JluHellHOe ypaBHeHMe C OfHOH | eMy Oosiee mpoctoro Buza. IIpoBepsiTs,
IepeMeHHOM, pelleHWe JIMHeUHBIX | SB/ISeTCd JIM KOHKPeTHOe YUCIO KOpHEM
ypaBHeHHI. PellleHue 3a7au  C | ypaBHEHMUS.
TIOMOLIBI0 YPaBHEHUM. [logbupatb  TIpUMepsBl  Tap  YHCer,
JluHellHOe  ypaBHeHHWe C  [JBYMs | SIBJISIFOLLUXCS pellieHuemM JTMHEHOT 0
repeMeHHbIMU U ero rpauk. Cucrema | ypaBHeHUsI € JIByMS  IlepeMeHHBbIMM.
[IByX JUHEWHbIX ypaBHeHUM C AByMs | CTpouTb B  KOOpPAMHATHOM TJIOCKOCTH
nepeMeHHbIMU.  PellleHWe  cucTeM | rpadyK JMHEMHOrO ypaBHEHWUs C JBYMs
ypaBHeHUM Cr1iocoO0M TO/ICTAHOBKU U | IePeMeHHbIMH;  TI0J/Ib3ysiCh  TpadUKOM,
Cr1ocoboM CJ10KeHust TIPUBO/JIUTH NIPYMeEpbI PellleHUs] YpPaBHeHUs.
Haxoguth  pellleHMe  CUCTeMbl  [IBYX
JIMHEMHBIX ypaBHEHUH C JIByMsI
repeMeHHbIMHU.
CocTaBmaTh M pellaTb ypaBHeHHWe WIA
CUCTEMY YypaBHEHUM MO YyC/IOBUIO 3aJjaud,
VHTEepPIIPeTUPOBaTb B  COOTBETCTBUU C
KOHTEKCTOM 3a/lauM MOy4YeHHbIN pe3y/bTaT
Koopaunatel u | KoopauHata Toukn Ha mpsiMoi. | Mi3o6paxaTe Ha KOOPAMHATHOW TPSIMOM
rpaduKu. Uucnosble NMPOMEXYTKU. PaccrosiHue | TOUKHM,  COOTBETCTBYIOLME  3aJaHHbIM
OyHkIMHK (24 1) | MexXay JIByMSI TOUKAMHU | KOOpJWHATaM, JIy4d, OTpe3KH, WHTepBasbl;

KOOD/IMHAaTHOM TIPSIMOIA.

3alIMChIBATh UX Ha aJIFe6paI/I‘-IECKOM A3bIKEe




[IpsiMmoyronbHasi cucteMa KOOpPZAMHAT
Ha TJI0CKOCTU. [Ipumepnl rpadukos,
3afjaHHbIX  (opmynamu.  UreHue
rpadMKOB peasbHbIX 3aBUCUMOCTEM.

[Monsitue pyukumu. ['paduk byHKIMM.

CpoiictBa  ¢yHkimid.  JluHeiiHas
¢ynkuusi.  [loctpoenune  rpaduika
JIMTHEHOU GbyHKIMH. I'padux

byskqun y =[x 1

OTMeuaTb B KOODJWUHATHOW TIOCKOCTH
TOUKM T10 3aJJaHHBIM KOOp/JMHATaM; CTPOUTD
rpaduKy  HECTO)KHBIX  3aBUCUMOCTEH,
3aZlaHHBIX (opMyJaMH, B TOM UHCIe C
TIOMOIIIBIO ITUPPOBBIX TabOpaTOPUH.
[TlpuMeHsTb,  W3y4aTb  TIPEUMYIIeCTBa,
HMHTEPIIPEeTUPOBaTh TrpapUUecKrii  Crocoo
TipeJiCTaB/eHNsI U aHajsu3a pa3HooOpa3Hoi
JKU3HEHHOW UH(OpMaLIUH.

OcBauBath ToHsATHEe (GYHKI[UH, OBJa/leBaTh
(yHKI[MOHATbHOW TePMUHOIOTHEN.
Pacrio3HaBaTh MMHeHHY0 QyHKLUI0 ¥ = kx +
b, onuckIBaThL €€ CBOUCTBA B 3aBUCUMOCTH OT
3HaueHu# Ko3¢ureHToB k u b.

Crpouth rpauKu  JIMHENHOW (QYHKLIUH,

byHKIUM

y=Ix1L

Wcnonb3oBaTh 1U(pOBbIE pecypchl st
MOCTPOEHMUS

rpaduKoB (HyHKIMIA U U3yueHUst UX CBOMCTB.
ITpuBOANTE NIpUMepbl JTMHEeNHBIX

3aBUCHUMOCTEN B pea/IbHBIX TIponecCax u
ABJIEHUAX

IToBTOpEHUE

0600111eHIE (6 U)

n

[ToBTOpEHHE OCHOBHBIX TIOHATHA |
METOZIOB Kypca 7 Kijacca, 00001jeHe
3HaHUU

BLI6I/IpaTb, IIPUMEHATHL OLI€HHWBATb CITOCOOKI

CpaBHEeHUsI yucersn, BBIUMC/IEHUH,
rpeobpa3oBaHuil  BbIpa)KeHUM, pelleHus
yPaBHEHHUH.

Ocy1iecTBATH CaMOKOHTPOJIb

BBITIO/THSIEMBIX [JI€MICTBUA Y CaMOMNPOBEPKY
pe3y/bTaTa BbIUMC/IEHUH, Mpeobpa3oBaHUM,
rnoctpoeHn Peliate 3aZiauv U3 peasibHOU
JKU3HH, IPUMEHSITh MaTeMaTUueCKre 3HaHUSI
JJ1s pelleHuyst 3aiau U3 IpyTUx rpejMeTOoB.
Pemarb TekcTOBble 3a/jaud, CpaBHUBATb,
BBIOMPATh CIIOCOOBI perieHys 3a/JauM

8 knacc (102 u)

HasBaHue pasgenal

(15 4)

KBasipaTHbIEe KOPHU

qucrie.

yucer.
KBaZIpaTHbIN KOPEHb.
YpaBHeHHe Buga X2
CBoiicTBa
KBa/IpaTHBIX

d

(TeMbI) OcCHOBHOe cojiepyKaHre OCHOBHBIE BU/IbI [IeITe/TbHOCTH 00yUaromxcst
Kypca (uncno

yacoB)

Uucia yKBazipaTHbIN KopeHb U3 urcia.@opMyupoBaTh onpeziesieHHe KBaJpaTHOTO KOPHS
BLIUMC/IEHUS. [TousiTHe 06 WppaLMOHATBLHOMM3 UKC/Ia, apUu(MeTHUeCKOro KBaJpaTHOTO KOPHSI.

HecsatnunblelIpyuMeHATh Omepalii0  U3BJIeUeHUsI KBa/PaTHOTO
KOpHSI W3 4YMCJia, WCMOJIb3ysl MPU HeoOXOAWMOCTH

I-II/ICJ'IEI.()]_[(EHI/IBEITI» KBaJpdTHbI€ KOPHH Le/JIbIMK YHC/IaMH U

TPUO/TVDKEeHHS

Vppal[MOHATbHBIX YKCe/.KanbKyIsITop.
[elicTBUTE/TbHbIE

CpaBHeHHE JeUCTBUTEbHBIX|IECATUUHBIMU APOOSIMHU.

ApudmernueckuiiCpaBHUBaTh W YIIOPSAJAOUYMBATH paljOHa/IbHbIE U

MppalMOHa/IbHbIe UWCJ/IA, 3alydCaHHble C TTOMOII[LIO

JKBaZIpaTHbIX KOPHEM.

apumernueckuxMccneoBaTh ypaBHeHHe X2 = a, HAXOAUTh TOUHbIE U
KOpHe.Mpuo/ImXEHHbIe KOPHU 1pH a > 0.




[Tpeobpa3oBaHre  YHC/IOBBIX|
BBIDA)KEHUH, COZieprKaLluX
KBa/IpaTHbIe KOPHU

VccnepoBaTh  CBOMCTBA — KBaJpaTHBIX — KOPHEH,
MPOBO/IA YKCJIOBBIE 9KCTIepUMEeHThI C
MCI0/Ib30BaHKEM KaJ/lbKyJIATopa (KOMIbIOTEpPA).

JloKa3pIBaTh CBOMCTBA apU(MeTUUeCKMX KBaJlpaTHbIX

KOpHell; TIpUMeHsATh WX [ [peoOpa3oBaHus]
BbIpaKEHUM.

BBINOMHATE npeobpa3oBaHUs BbIpa)kKeHHUH,
CcoJep)KaluxX  KBajpaTHble KOpHU. Bripaxatb
repeMeHHble W3 TeOMeTpPUYeCKUX U (PU3UYeCKUX
bopmy..

BbIUMC/IATE 3HAUeHUsl BBIPDAKEHWM, COJZleprKallyXx|
KBaZlpaTHbIe KODHH, UCIIO/b3Ysl TIPU HEOOXOMMOCTH
KaJIbKYJIITOP.

Vcrnionb30BaTh B X0/ie pellleHus 3a/1a4 371eMeHTapHble
Mpe/CTaB/ieHNs], CBS3aHHblE C TPUOIKEHHBIMU
3HaYeHUSIMU BeJINUYUH.

3HaKOMUTBCSI C ICTOPUEH pa3BUTHsI MaTeMaTUKU

Uucna vCreneHb C LensiM®opMynMpoBaTh OMpeJiefieHde CTeleHu C  Lie/IbIM
BBIUKC/IEHUSI. roKasaresieM. rokasaresem.
Crenienb ¢ wUenbiMCTaHJapTHas 3anuch uncia.  [IpeAcTaBiasTh 3amuch OOJMBIIMX M MasbIX UYHCeNT B
rokasaresem Pa3mephl 00BeKTOBCTaHAaPTHOM Buzie. CpaBHUBATh UMC/Ia W BEJTMUMHBI,
(7 9) OKpyXKatollero  Mupa  (OTjBamucaHHbIe C UCI0/Ib30BaHWeM crerieHd 10.
5/IeMeHTapHbIX Vcro/ib30BaTh 3aMKCh UKces B CTaHAapTHOM BU/ie Jisl
yacTUL] [0  KOCMHYeCKUXBbIpaKeHHsi pa3MepoB OOBEKTOB, [JIUTeTbHOCTU
00BEKTOB), JJTUTeTbHOCTHIIPOLIECCOB B OKPYKatollleM MHpe.
MpOL{eCCOB B dopMyMpoBaTh, 3aluChbiBaTh B CHMBOJIMUECKOM
OKDY>KarollleM Mupe. dopMe ¥ WIIIOCTPHUPOBATh TIpUMepaMH CBOMCTBA
CBoliCTBa CTeleHu C LiebIMCTeNeHn
rokasaresieMm C 1ieJIbIM TI0Ka3aTesieMm.
[TprMeHsITH CBOMCTBA CTereHHU [jisi ipeobpa3oBaHust
BbID)KEHUM, CO/ep)Kall[uX CTeleHdu C  LesbiM
roKa3aTesieM. BBIMOMHATh JeMCTBUSI C 4YKC/IaMH,
3alyCaHHbIMA B CTaHJAapTHOM Bujle (YMHOXXeHHe,
[ienieHre, BO3BeJleHUe
B CTeTeHb)
Anrebpanueckue |KBaZpaTHBIM TpéxusieH.Pacrio3HaBaTh KBalpaTHbIM TPEXU/IEH, YCTaHABIUBATh
BbID&KEHUS. Pa3noxeHue KBa/IpaTHOIOBO3MOXXHOCTb €r0 pas/ioyKeHUs: HA MHOXKUTEJIH.
KBa/ipaTHbIN TpPEXU/ieHa Ha MHOXKUTE/TU Pack/iazibiBaTh HA MHOXKUTE/TM KBaJpaTHbIN TPEXuJieH
TPEXU/IeH C HeoTpULlaTeTbHbIM AUCKPUMUHAHTOM
(5 1)
Anrebpanueckrie  |AnreOpanueckast Ipo0b.3anuckIBaTh anrebpanueckre BeIpakeHusi. HaxoauThb
BbIDKEHUSI. [lorycTrMble 3HaueHHUs100/1aCTb OTpe/iesieHHs] Pal[MOHATbLHOTO BBIPA’KEHUS.
Anrebpaniueckasi IepEMEHHBIX, BXOASIIUX BBBLIMOMHATL UYMC/IOBBIE TIOJCTAHOBKH W BBIUUCIISATH,
TPOOB anrebpanyeckre BbIpaKeHUs.3HAUeHWe ApoOW, B TOM UHC/Ie C TIOMOIIBIO
(15 u) OcHOBHOE CBOMCTBOKANbKY/IATOpa. POpMy/IMPOBaTh OCHOBHOE CBOWCTBO,
anrebpanyeckoi Jpobu.anrebpanueckoii ApoOM U TIPUMEHATb €ro s
CokparrieHve 1po0ei. rnpeoOpa3oBaHusi /IpoOeil. BBIMOMHATE [JeHCTBUS C
CnoxxeHue, BbIUHTaHUE,arebpanuecKuMu ZIpO0SIMHU. [TpumeHSTH
YMHOXXeHHe v JesieHrenpeoOpa3oBaHusl BBIDAKEHUM [/ pellleHus 3a/au.
anrebpanyecKux npobeii.BoipakaTh TiepeMeHHble U3 (opmyn (hu3nUecKux,
[TpeoOpa3oBaHue BBIPAKEHUH,reOMETPHUUECKUX, OTHCHIBAIOIIUX ObITOBBIE
cofiep>Kallux anrebpanuecKueCUTyar|um)
apobu
YpaBHeHUs KBazspaTHOe ypaBHeHMe.Pacrio3HaBaTh KBa/lpaTHble YpaBHEHUs.




HepaBeHcTBa (12 u)

151 HepaBeHcTBa.HerosHoe KBaJpaTHoe3anuchiBaTh  (OpMy/JIy  KOPHEHl  KBaJpaTHOrO
KBaspaTHble ypaBHeHre. DopMmysia KOpHelypaBHEHUs; pellaTb KBaJpaTHble YpaBHEHUS —
ypaBHEHUS KBa/|paTHOI'O yPaBHEeHMUSL.[IO/THbIe 1 HeIlOJIHbIe.
(154) Teopema Buera. [TpoBOAWTL TIpOCTellIMe UCCIel0BaHUs KBaJPAaTHbIX|
Perenuve YPaBHeHUN,[ypaBHEHUN.
CBOZALMXCA K KBaZpaTHbIM.PellaTh ypaBHEHMs], CBOJSLLMECS K KBaJpaTHbIM, C
[IpocTrenine I pOoOHO-MOMOIIBIO TTPeoOpa30BaHuU 1 3aMeHOM IepeMeHHOM.
palLMoHasbHble ypaBHeHUs.  |HabsofaTh ¥ aHa/IM3MpOBaTh CBsI3b MEXKJY KODHSIMH
PellleHue TEeKCTOBBIX 3ajay CM KO3(@ulieHTaMy KBaZlpaTHOTO YpaBHeHUsI.
MOMOLLbIO KBaZipaTHEIX®OpMY/TUpOBaTH TeopeMy Bueta, a Takke 00paTHYIO
YpaBHEHU TeopeMy, IPUMEHSITb 5TU TeOpeMbl [JIsl pelleHus]
3azau. PemiaTh TeKCTOBbIEe 3afiauM anrebpanyecKum
criocobom: repexoJuThb oT CJIOBECHOM|
(hOopMyIMPOBKM YCIOBUS 33lauM K anreGpanyeckoi
MOJield TIYTEM COCTaB/IeHWs] ypaBHEHMs]; pellaTh
COCTaB/IeHHOe  ypaBHeHWe;  HWHTepHpeTHUpOBaTh
pe3y/bTar.
3HAKOMUTBCSI C UCTOPUe pa3BUTHSI ajire0pbl
Y paBHeHUs JIuHeliHOe ypaBHeHUe C AByMsiPacrio3HaBaThb JIMHEWHble ypaBHEHUs C [JBYMs
151 HepaBeHCTBa.[lepeMeHHbIMU, €ero rpaguk,lepeMeHHbIMH.
CucTeMbl TIpYMepsbI pellleHNs ypaBHeHUHCTpoUTh rpadyKy JIMHEWHBIX ypaBHEHWH, B TOM
ypaBHeHWH B L{e/IbIX YMCIIax. qucsie
(13 u) PerieHue CUCTEeM JBYXMCIT0JTb3Ysl LIM(POBbIE PeCypChl.
JTMHENHBIX YpaBHEHUM C AByMsPa3nnuath TapajuiejibHble W IepeceKarolyecs
repeMeHHbIMM. [TpruMepsITpsiMbIe 110 UX YPaBHEHUSIM.
pellieHus] CUCTeM HelUHeWHbIX[PellaTh CHUCTEeMbI [BYX JIMHEHWHBbIX YypaBHEHUH C
ypaBHEHU C JBYMsIIBYMsI [lepeMeHHbIMH T0/ICTaHOBKOM U C/I0XKEHHEeM.
repeMeHHbIMU. PemmaTth mpocTellive CUCTeMBbl, B KOTOPbIX OJHO U3
['paduueckasi MHTepripeTaLusiypaBHEHUN He SIB/ISIeTCS TMHEHHBIM.
ypaBHEeHUs C AByms[IpuBOANUTE rpaduuecKyto UHTepPHpeTaLyio pelleHus
nepeMeHHBIMM M CUCTeMypaBHEHMsI C /[BYMsl [lepeMeHHbIMU U CUCTEM
ypaBHeHUI C JByMslypaBHEHUI C BYMsI [IepeMEeHHbIMHU.
repeMeHHbIMM. PemiaTb ~ TEKCTOBble  3afaud  anrebpanvyecKum
PellieHre TEKCTOBBIX 3a/au c/criocobom
MOMOILIbIO CUCTEM YDaBHEHUM
YpaBHeHUs UucnoBele HepaBeHCTBA M MXPOpMy/MpoBaTh CBOMCTBA UMC/IOBBIX HEPaBEHCTB,
151 HepaBeHCTBa.CBOKCTBA. W/UTIOCTPUPOBaTh UX Ha KOOPAWHATHOM IPSIMOM,

HepaBeHCTBO C O/IHOM
repeMeHHOM. JIuHeliHble
HepaBeHCTBa C O/IHOM
repeMeHHOM 1 UX pelleHue.
Cucrembl JIUHEeWHBIX
HepaBeHCTB C O/IHOH
riepeMeHHOM U UX pellleHue.
V306pakeHne

JIMHEHOIO0 HepaBeHCTBa M MX
CUCTEM Ha YKMCJI0BOU NIPSIMOU

pEH_IEHI/IHII/I306pa)KaTb peileHre CHCTeMbl HEPABEHCTB Ha

OKa3bIBaTh ajrebpanuecKy.

[IpyMeHsATb CBOMCTBAa HEPABEHCTB B XOJ€ peLleHUs]
3ajau.

PelaTh  /MHENHbIe  HEpaBeHCTBA C  OJHOU
TepeMeHHOM, n300pa)kaTh pellleHHe HepaBeHCTBA Ha
YMC/IOBOU TMPSIMOM.
Pematsb CUCTEMBI

JTIUHEWHBIX HepaBeHCTB,

YHC/IOBOM TIPSIMOM

(5 1)

DyHKIMU.
OCHOBHBIE
TTOHATHUS

[TonsiThe byHKLMH.
O6nacTb

oTipefie/ieHUsI ¥ MHOYKeCTBO

3HaueHu QyHKIuU. CriocoObl

3a/jaHusT PYHKLIMI.

["pacuik byHKIIM.

CBolicTBa

Vcrionib30BaTh GYHKI[MOHATBHYI0 TEPMUHOJIOTHIO U
CHUMBOJIVKY.
Brerunciars
dhopmyamu
(rpy HEOOXOAUMOCTH HCIIOB30BATh Ka/IbKYJISTOP);
COCTaB/IATH TAOMULIbI 3HAUEHUH (DYHKIIWH.

CTpOUTh MO TOUKaM rpadyKu PYHKLIUH.

3Ha4UeHHusd

byHKLUE,  3a[jaHHbIX]




(byHKIMM, UX 0TOOpaXkeHHe Ha
rpaguke

OnuchiBaTh CBOMCTBa (YHKI[MM Ha OCHOBe e
rpauueckoro npe/iCTaB/IeHus.

Vcrionib30BaTh GYHKI[MOHATBHYI0 TEPMUHOJIOTHIO U
CHMBOJTUKY.

ViccnenoBaTh TipuMepbl TpadMKOB, OTpPaXkarolUX
peanbHble TMpOLECCHI U siBjieHUs1.  [IpuBOAUTH!
rpuMephbl TIPOLIECCOB M SIBJIEHUM C 3a/jaHHbIMU
CBOMCTBaMH.

Vcrosib30BaTh KOMITbIOTEPHbIE MIPOTPaMMBbI /1711 TI0-
cTpoeHus TpaUKOB (PYHKIMM U U3yUeHHs] UX CBOVCTH

DYyHKIUU. Urenue 51 noctpoeHreHaxouTh C OMOLLbIO TpadrKa (PYHKLMU 3HAUeHHe
UuicioBbie rpavkoB o
(GyHKIMM dynkiuii. [Ipumepbl rpaMKOBHONM K3 pacCMaTpUBaeMbIX BeIUUMH TI0 3HAUEHUIO
(9 u) byHKLMM, OTpa’karoLMX/JPyTOM.
peasibHbIe TPOLIeCChI. B HeclOXHBIX C/ydasx BbIpaXaTb (opmysioi
DyHKIIH, OTMMCHIBAIOLI1E3aBUCUMOCTh MEXK/1y BeJTMUMHAMMU.
MPSIMYO u 00paTHy0|ONMCHIBaTh XapaKTep U3MeHeHUsT OJJHOW BeJIMUUHBI B
TMPOTIOPLIMOHA/IbHbIE 3aBUCUMOCTH OT U3MEHEeHUSI IPYTOM.
3aBUCUMOCTH, HX TrpauKu.
['uriepbomna.
'padvik dyHkiuu y = x2.Pacrio3HaBaThb  BUbI  W3y4yaeMbix  (DYHKLIUI.
DyHKLIMU y = X2,y = X3, [TokasbiBaTh ~ CXemMaTUuUeCKd  TOJI0)KeHWe  Ha
y = X, y=1x1; rpapmueckoeKkoopMHaTHOM MJIOCKOCTU I'paMKOB PYHKLMI BUA:
pellieHWe ypaBHEHUW U CUCTeM)y = X2,y = X3,
YpaBHEeHUU y= X, y=IxL
Vcrionb30BaTh (dyHKLMOHA/IbHO-Tpadrueckue
rpejCcTaB/ieHUs /sl pelleHduss U UCCIe[0BaHus
YpaBHEHWM U CUCTeM ypaBHEHUH.
[TpyuMeHsTh LM(pOBbIE pecypchl [Jisl TMOCTPOEHUS]
rpa@uKoB yHKIMI
[ToBTOpEHUE ulloBTOpEHue OCHOBHBIXBBIOMPATh,  TIPUMEHSITh,  OLIEHWBaTb  CITIOCOOBI
060611eHue (6 U)  [MOHATUN U METOZOB KYPCOB 7 MICpaBHEHUsI UuMCes, BBIUMC/IeHWH, Tpeobpa3oBaHui

8 K/1accoB, 06001TIeHNe 3HAHUH

BbIDa)KEHUM, pellleHrs] ypaBHEeHWH.

Ocyl11ecTBNATh ~ CAMOKOHTPO/b  BBIMOJIHSIEMBIX|
[eMICTBUM M CaMOIIPOBEPKY pe3yJbTaTa BbIUHMC/IeHUH,
rpeoOpa30BaHUi, TTOCTPOEHHH.

Pemath 3aZjaud U3 peajibHOW >KWU3HM, MPUMEHSTh
MaTeMaTHUeCKye 3HaHWs [Jis pelleHus 3ajad U3
NPYTUX NIpeJMeTOB.

PellaTh TEeKCTOBbIEe 3aJjauM, CpaBHMBaTb, BbIOMpATh

criocoObl pelieHust 3a7iauu

9 knacc (102 v)

Hassanue paszena
Kypca

(Tembr)
(uncso yacoB)

Yucna
BBIUMC/IEHUS.

[eiicTBUTE/bHBIE

yucna
(94

OcHOBHOE cofiep>KaHue OcCHOBHBIE BU/IBI JIeSITeTBHOCTU 00YYaroIXCsT
1 | PaiioHasbHbIe uyncia, | Pa3BuBaTh TpeACTaB/IeHHs O UWCIaX: OT

vpparyoHa/TbHbIe yKC/a, | MHOXKECTBA ~ HAaTypaJbHbIX  4YuCel /IO

KOHEYHbIe U MHO>KeCTBa JeUCTBUTETbHBIX

OeckoHeuHbIe JleCSITUUHbIe | Uucer.

Zpoowu. MHoskecTBO | O3HaKOMHUTBCS C BO3MO>KHOCTBIO

JIeHACTBUTE/IbHBIX YKCes; | Mpe/ICTaB/IeHUs] JAeUCTBUTE/BHOTO UHMC/Ia Kak

JIeHCTBUTE/TbHBIE 0ecKOHeUHOW AeCITUYHOW ApOOU, TIPUMEHSITh

yucia KakK OeCKOHeuHbIe | IeCATUYHbIE TIPUOJIDKEHUST PAIIMOHAIBHBIX U




JleciTHUHble  1pobu. B3auMHO

OJHO3HAUHOE COOTBETCTBHE
MeXay MHO>XeCTBO
,Z[EI\/iCTBI/ITeJIBHbIX quces u
MHO>XeCTBOM TOUeK

KOOpPJMHAaTHOM NPsSIMOM.
CpaBHeHMe  JIeMCTBUTENbHBIX
yucern, apudmeTruecKre
JIeUCTBUM C JeHdCTBUTe/TbHBIMA
YKMC/IaMHU.

[TpubmkEHHOE 3HaUeHHe
BeJTUUUHBI, TOUHOCTb
TIPUO/IVKEHHSI.

Oxpyrnenue unces. [IpukugKa u
OLleHKa pe3y/bTaToB
BBIYMC/IEHUI

VppaIMOHA/IbHBIX UHMCET.
M306paxathb [jefCTBUTE/IbHbIE UKC/Ia TOUKaMU
KOOD/IMHATHOM TIPSIMOM.

3arnuceiBaTh, CpaBHUBATh M YIIOPSIOUMBATh
JIeNCTBUTE/IbHBIE YHCIIA.

BLITIOSTHATE, coueTasi YCTHbIe M MUCbMEHHbIe
MpuémMbl, apudMeTHUeCKUe AeUCTBUS C
paloHaTbHBIMU yKC/iaMu; HaXOJUTh
3HaUeHUs CTeleHel C Lie/IbIMM ITOKa3aTessiMu
Y KOpHel; BBIUMC/IATh 3HAUEHUS UUCIOBBIX
BbIpa>KeHHH.

[TosnyunTh mMpefcTaB/ieHHe O 3HAUUMOCTH
JIeiICTBUTE/IbHBIX UMCel B TMPAKTHUYeCKOu
JlesiTeIbHOCTH uesioBeKa.

AHa/M31poBaTh U fiesiaTh BBIBOZBI O TOUHOCTU
NpUO/IKEeHUsT 1eHCTBUTENILHOTO UMC/Ia TIpU
pellieHny 3aziau.

OKpyriSTh JIeNCTBUTE/IbHbIE YMCIa,
BBITTO/THSTh TIPUKUJKY pe3y/bTara
BLIUUC/IEHUM, OL[eHKY 3HaueHWM UYMCIOBBIX
BbIpa>KeHHH.

3HaKOMUTBCSI C  UCTOPUeM  pa3BUTHUSA
MaTeMaTHKU

YpaBHeHUs

Y HePaBeHCTBa.

JIuneiiHoe ypaBHeHMe. PerieHue
yPaBHEHWM,  CBOAALIMXCI K

OcBauBaTh, 3anOMMHaTb W  TPUMEHSTH
rpadpuueckve  MeTOAbl IPU  peLIeHuur

YpaBHeHus JTUHENHBIM. ypaBHEHU!, HEPABEHCTB U UX CUCTEM.
C OJTHOU KBazpatHoe ypaBHeHMe. | Pacrio3HaBaTh 1iefible U IpOOHBIE YPaBHEHUSI.
riepeMeHHOM Perienue ypaBHeHuH, | PelllaTh /MHelHbIe U KBaJpaTHble YpaBHEHUS,
(14 ) CBOAAIIMXCA K KBaJpaTHbIM. | ypaBHEHHUs, CBOJSALLMECS K HUM, MPOCTeUIIne
bukBajipaTHbIe ypaBHEHUSI. JIPOOHO-palMOHA/IbHBIE YPABHEHUS.
[Tpumeps! pemieHus: ypaBHeHu# | [IpeasiaraTh BO3MOXKHBIE CIIOCOOBI pelIeHHUs
TpeTbell W UeTBEPTOM CTereHel | TeKCTOBBIX
pas/oKeHreM Ha MHOKUTEJIH. 3aziau, oOCy>KJaTh UX U pelllaTh TEKCTOBbIE
Pemenne IpobHO- 3a/lau pa3HbIMHU CIIOCOOAMHU.
paLMOHaIbHbIX YPaBHEHUM. 3HaKOMUTBCSI C  MCTOPUeM  pa3BUTHUSA
PelleHve  TeKCTOBBIX  3a/lau | MaTeMaTUKH
anreOpanyecKUM MeTOZIOM
YpaBHeHus JluneliHoe ypaBHeHMe C JByMs | OcBavBaTh U TPUMEHSTb TNPUEMBI pelleHust

Y HePaBeHCTBa.

Cucremsnl
ypaBHEHUH
(14 )

repeMeHHbIMU U ero rpaduk.
Cucrema  JBYyX  JIMHEWHBIX
ypaBHEHUH C JIBYMsI
repeMeHHbIMU U €€ pellieHue.
Peluienune CUCTEeM JBYX
ypaBHEHHH, OJHO W3 KOTOPbIX
JIMHENHOe, a [Ipyroe — BTOPOH
CTereHHU.

'padrueckasi UHTeprpeTaLys
CUCTEMBbI YPaBHEHUM C JIBYMS
repeMeHHbIMU

CHCTEeMbI IBYX JIMHEHHBIX YPaBHEHUH C [[BYMSI
riepeMeHHbIMU U CUCTeMbI JIBYX YpaBHeHHWH, B
KOTOPBIX O/HO YpaBHEHWe He SBIISeTCS
JTUHENHBIM.

W cnonib30BaTh GyHKIMOHATBHO-Tpahuecku
Tipe/iCTaBJIeHUst 1Jisl pellieHust U UCC/ieI0BaHUs
yPaBHEHUM U CUCTEM.

AHanu3vMpoBaTh TEKCThl 3ajau, pellaTb MX
anrebpanueckuM CrHocoOOM: TIepexXOAuTh OT
C/I0BeCHOM (hOpPMYJIMPOBKU yCJIOBUS 3afilaud K
anrebpanueckoil Mo/l TIyTéM COCTaBJIeHHS
CUCTeMbl ypaBHEHHUH; peliaTh COCTaB

anrebpanyeckuM criocobom

PeriieHue TEKCTOBBIX 3aday

JIEHHYHO cucremMy ypaBHEeHUM;
VHTepIpeTUpOBaTh pe3y/bTar.
3HaKOMUTBCSI C UCTOPUEN pa3BUTHUs MaTeMaTUKH|

Y paBHeHUS

UwucnoBbie HepaBeHCTBa W HX

UuTars, 3aIiChIBATh, TTOHUMATh,




151 HepaBeHCTBa.
HepaseHctsa (16 u)

CBOMCTBA.

JIuHeliHble HepaBeHCTBA C OZHOM
repeMeHHOM U UX pellleHUe.
CucTeMbl IMHEHHBIX HEPABEHCTB C
0/IHOM TIepeMeHHOM U UX pellleHue.
KBajipaTHble HepaBeHCTBA U UX
peliieHue.

['pacdrueckas HHTepIIpeTalys
HepaBeHCTB ¥ CUCTeM HePaBeHCTB C
BYMsI TlepeMeHHbIMHU

MHTEepPIpeTUPOBaTh HEPaBEHCTBA; MCI0/Ib30BaTh
CUMBOJIMKY W TEePMHHOJIOTHIO. BBITIOMHSATH
rpeobpa3oBaHusi HEPABEHCTB, UCII0/Tb30BaTh JIJIs]
rpeoOpa3oBaHust CBOMCTBa YMCJIOBBIX
HepaBeHCTB. Pacro3HaBaTh  JiMHelHble U
KBa/ipaTHble HepaBeHCTBA. PelllaTh JMHEHHbBIE
HepaBeHCTBa, CUCTeMbl JTMHENHbIX HEPaBeHCTB,
CHUCTEeMBbI HEPaBeHCTB, BKJTFOUAIOIIHX]
KBaJipaTHOe HEPaBeHCTBO, M pellaTb UX;
00CY>KIaThb TIO/TyUeHHbIE PelIeHMsI.

i300pakaTh pellieHWe HepaBeHCTBA M CHUCTEMbI
HepaBeHCTB Ha YMCJIOBOW TMPSIMOM, 3alMChIBaTh
pellieHre C OMOLLbI0 CHMBOJIOB.

PerlaTh KBaJjpaTHble HepaBeHCTBA, HCIIO/b3YS
rpacduueckrie npe CTaB/lIeHUSI.

OcBavBaTh W TIPUMEHSITb HepaBeHCTBA IIpPH
pellieHMy pa3/WuHBbIX 3aJady, B TOM YUCJIe
MPaKTHUKO-OPUEeHTHPOBAHHBIX

dyukimu (16 u)

KBazparnuHas GyHKUWS, eé
rpadpuk u cBoiictBa. [lapabona,
KOODJMHATHI BepILMHbI 11apabosbl,
0Chb CUMMETpUH  Tiapabosibl.
CrerneHHbIe byHKIM
HaTypa/JbHBIMU TTOKa3aTessiMHu 2 U
3, UX rpa(UKU 1 CBOMCTBA.

Pacrio3HaBaTh BH/bl M3yuyaeMbIX (YHKLIUN;
WJUTIOCTPUPOBaTh ~ CXeMaTU4YeCKU, OOBSICHATH
pacriosio’keHue Ha KOOPJAWUHATHOW TJIOCKOCTU
rpadukoB pyHKUMM BUAa: y = kx, y =kx + b,y =5

C% y = ax2, y = ax3,

X

['padvku \glyHKLII/II‘/JII Yy =y =Vx, y = |x | B 3aBUCHMOCTH OT 3HaueHHil
kx, K03((pULEeHTOB; ONUCHIBAaTh X CBOMCTBA.
y =kx +b, y=xk, y=ax2, PacriosHaBaTh KBaJPaTUUHYH (DYHKLMIO TI0
X (opmye. [IpuBOUTHL PUMeEpHI KBa/IpaTUYHBIX
y=ax3,y= X, y=IxI 3aBUCHMOCTEH W3 peasbHON JKU3HU, (U3HKH,
reoMeTpuH.
BoisiBNSTE M 0000111aTh 0c0b6eHHOCTH TpaduKal
[KBaZipaTUUHOW QYHKLMHK y = ax2 + bx + c.
CTpoutb 1 U300pa)kaTb CXxeMaTHueCKy rpapuky
[KBaZJpaTUUHBIX GbyHKLMH, 3a/JaHHbIX
(¢opmynamu BUjay = ax2,y =ax2 +q,y = a(x
pP)2,y =ax2 +bx +c.
AHanu3vpoBaTh M TIPUMEHSITb  CBOMCTBA
M3y4eHHbIX (QyHKLU /1/151 UX TIOCTPOEHUS], B TOM
YKC/Ie C TIOMOL[bIO [IM(POBBIX PECYPCOB
UucioBble [TonsTue ync/10BoW(OCBanuBaTh u [IPUMEHATH WH/IeKCHBIE
10C/1e/j0BaTe/IbHOCTH [10C/1e,0BaTe/IbHOCTH. 0003HaueHUsl, CTPOUTh peueBble BbICKa3bIBaHMS]
(15 u) 3a/iaHue N0C/1eJ0BaTe/IbHOCTUIC UCTIOIb30BaHHEM TEPMUHOJIOTMH, CBSI3aHHOU C
peKyppeHTHON  (dopmyJioi I/I||'IOHHTI/IeM T10C/ie/I0BaTe/TbHOCTH.
(bopmyi0ii n-ro useHa. AnHanusvpoBath  (opMyJay  n-r0  4ieHa
ApudmeTtnyeckas UIOC/IelOBaTe/IbBHOCTY ~ WIM  PeKypPPeHTHYHO
reomMeTpuuecKas rporpeccuu.(popmyiny " BBIUNCJIATh Y/leHbl]
DopMyibl n-ro Y/leHarocae/j0BaTe/lbHOCTeH,  3a[laHHbIX  3TUMU
aprdMeTHUeCKOu I/I|‘C_I’)0pMyJIaMI/I.
reoMeTpUUeCcKOn NIPOrpeccuii, Y cTaHaB/IMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHNUH
CYMMBI TIepBbIX N YJIEHOB. Moc/e/j0BaTe/IbHOCTH, €C/IM BbIMKMCaHbl TepBble
1300pakeHne YJIeHOBHECKOJ/IBKO e€ UJIeHOB.
aprdMeTHUeCKOu rPacro3HaBarTb apr(pMeTUUeCcKyo Y
reoMeTpUuYecKou NIPOrpecCUireOMeTpUYeCKY0 TPOrpecCMd TPU  pasHbIX




TOYKaMH Ha KOOD/IMHAaTHOWU
MI0CKOCTH.

JIMHEeMHBbIM U SKCIIOHEeHI[Ma/IbHbIN
pOCT.

CJ10KHBIe TIPOLIeHThI

criocobax 3aZlaHusl.

PeruiaTh 3a/jauM C UCI0J/Ib30BaHKEeM (HOPMYJI N-TO
uieHa apudMeTHUYecKOW U TreoMeTpUUecKoH
MpOrpeccyii, CyMMBbI [TepPBBIX N YJI€HOB.
300pakaTh ~ WieHbl  TI0CJ/Ie/I0BATeIbHOCTH
TOUKaMU Ha KOOPZMHATHOM MJIOCKOCTH.
PaccmarpuBaTth NpyUMephbl IIPOLIECCOB U SIBJIEHUH
Y3 peaslbHOM JKU3HW, WIIOCTPUPYIOILYeE
M3MeHeHHe B apu(MeTHUeCKOW Iporpeccuy, B
reoMeTpUYecKol TMpPOrpeccud;  M300pakaTh
COOTBETCTBYHOLL{ME 3aBUCHUMOCTH rpa(UuecKu.
Pemath 3a7auu, CBsi3aHHble C UKC/IOBBIMY
roc/e/j0BaTe/IbHOCTSMY, B TOM UMC/Ie 3a/laui U3
[peasibHOM >KU3HU C UCTO0/Ib30BaHUEM LIU(POBBIX
TeXHOJIOTHH (2/1eKTPOHHBIX Tabmuj,
rpauueckoro KanabKyJsTopa H T.I1.).

PeriaTh 3aZjauM Ha C/IO’KHbIE TMPOLIEHTHI, B TOM|
uuc/ie 3a7auyd U3 peanbHOM TMPaKTUKUA (C
MCT0/Ib30BaHMEM KaJIbKYJITOPA).

3HAKOMUTBCSI C UCTOPUEeN pa3BUTHSI MaTeMaTUKH|

[IoBTOpEHME,
0000111eHME,
CUCTeMaTH3aLys
3HaHMI 1

(18 u)

Yucia W BbIUKC/IEHUs (3aruch,
CpaBHEHHe, JeUCTBUS C
NeCTBUTE/IbHBIMU YKCIaMH,
UKCIoBas  TpsiMasi;  TIPOLIEHTHI,
OTHOILIEHWS, TIPOTIOPIIVY;
OKpYTJ/IeHHe, npUO/IKeHue,
OL[eHKa;  pellleHWe  TeKCTOBBIX
3azayu apru(MeTHUeCKUM|
criocobom)

OnepupoBatb TIOHSATUSIMU: MHO>XeCTBO,
MOJJMHOXKeCTBO, OTepaljii Hajj MHO)KeCTBaMHu;
MCTO/b30BaTh TIpaduueckoe IpefCcTaB/eHNe
MHOYKeCTB [IJisl OTMCaHUsI peasbHbIX MPOLeCCOB
Y SIBJI€HWM, TIpYU PpelleHuu 3ajady U3 JpYyrux
yueOHbIX TIpeIMeTOB.

AKTyanM3upoBaTb TEPMUHOJIOTHIO U OCHOBHBIE
NeCTBUS, CB3aHHbIE C YMC/IaMU: HaTypaibHOe
YKCJI0, IPOCTOE U COCTaBHOE UMCJIA, 1eTMMOCTh
HaTypa/bHbIX YMCes, TPU3HAKK JIeTMMOCTH,
1[eJ10e YKUC/I0, MOZY/Tb UMC/ia, OOBIKHOBEHHasi
necsaThyHasi ApoOu, CTaHAAPTHBIM BUJ YMC/a,
apriMeTUUeCKUi1 KBa/IpaTHbI KOPEHb.
BLIMOMHATE ~ [IeNCTBUS, CpaBHUBaThb U
yTOps/j0UMBaTh YUC/Ia, TIPeJCTaB/IsaTh YMC/Ia Ha
KOOD/IMHAaTHOM TIPSIMOM, OKPYT/ISTh  UMCJIa,;
BBITIO/IHATE TIPUKWKY U OLeHKY pe3yJbTaTa
BbIUKC/IEHUM.

PemiaTh TEKCTOBble 3a/jaud apuMeTHUecKuM
criocoboM. PelaTb mpakTHueckue —3a/jauu,
cojep)kalljie  TpPOLIeHThbl,  JOJW,  YacTy,
BbIpa’KarolI[ie 3aBUCUMOCTH: CKOPOCTb — BPeMs]
— pacCTosiHWe, 1jeHa — KOJIMUeCTBO —
CTOUMOCTb, O00BEM pabOTBl — BpeMsi —
MPOM3BO/IUTE/ILHOCTD TPY/a.

Pa36bupaTh peasibHble >KU3HEHHbIe CHUTYalUH,
(opMyIMpoBaTh MX Ha sA3bIKe MaTeMaTHKHY,
HaXO/IUTh peliieHue, TIpUMeHsIs]
MaTeMaTUUeCKuil amnmapaT, WUHTepIpeTHpOBaTh
e3y/bTar

Anrebpanueckuie BBbIpa’KeHUs]
(mpeobpa3oBaHue anreOpanuecKux|
BbIPa)KEHUH, JIOTTYCTUMBIE
3HaueHusl)

OrnepupoBaTh TIOHATHUSIMH: CTeTleHb C LIe/IbIM
rokasaTesieM, apu(MeTHUYecKuil KBaJpaTHbINU
KOpeHb, MHOTOU/IeH, anrebpanueckasi [poOb,
TOKIEeCTBO.




BBINO/MHATE OCHOBHBIE [I€MCTBHUS: BBIMOJHSATH,
pacuétel 1o ¢opMmyam, MpeoOpa3oBHIBATH
1jesible, APOOHO-pallOHa/IbHbIE BbIPAKEHUS |
BLIpa)KEHHSI C  KODHSIMH, peann30BbIBAThH
passioykeHre MHOTOY/IeHa Ha MHOKHUTENH, B TOM
uucie C WCHo/Ab30BaHWEM (OPMYJ PasHOCTU
KBaZIpaTOB M KBaJpaTa CYMMbl M Pa3HOCTH;
HaXO/IUTh [IOMyCTHMble 3HaueHUs TepeMeHHbIX
st ApOOHO-pal[MOHANBHBIX  BBIPAKEHHH,
KODHEH.

MoienpoBaTh C MOMOILLBI0 OPMYJT peabHbIe
MpOLIeCCHI U SIBJIEHHSI

@yHKMM (TIocTpoeHre, CBOWCTBAONepUpoBaTh MOHATHSAMU: (YHKLMS, Trpaduk

13yUYeHHBIX GyHKUUY;YHKUMY, HYyAd  (YHKUMHA, TPOMEXYTKH
rpaduueckoe pelleHye ypaBHEHUMBHAKOIIOCTOSIHCTBA, NIPOMEXYTKU BO3pacTaHus,
1 UX CUCTEM) yObIBaHMsl, Haubosiblllee W HaUMeHbIIlee
3HaueHus1 PYHKLIMU.
AHanu3vupoBaTh,  CpaBHMBaTh,  0OOCYXX[aTh
CBOWCTBA (PYHKL{MH, CTPOUTb UX I'paduKu.
OneprpoBathb TOHATUSIMU: nipsiMasi
MPONOPLIMOHA/IBHOCTb, obpatHas|

MpOIOPLIMOHA/ILHOCTb,  JIMHeWHass  (yHKLus,
KBaZipaTuuHasi QyHKUWs, apabosna, runepbosna.
Vcrnonb3oBaTh rpaduKd I OTpejie/ieHus]
CBOMCTB, TIPOLIECCOB W 3aBUCUMOCTeM, [/
pellieHUs 3a/la4 U3 IPYTUX yueOHbIX MpeJMeTOB
1 peasibHOM »KWU3HW; MOJe/IMPOBATh C TTOMOILIbIO
rpadMKOB peasibHbIe MPOLECCHI U SIBIEHUSI.

BbipakaTb (opMyJsiaMU 3aBUCHMOCTA MeXY)|
Be/TMYMHAMU

PABOYAA [TPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPHUSA». 7 9 KITACCBI
OEIN N3YUYEHNA YYEBHOI'O KYPCA

'eomeTpusi Kak OJMH W3 OCHOBHBIX pa3/le/ioB IIKOJbHOW MaTeMaTHWKH, UMENOIIU CBOel Lie/bio
obecrieunTh U3yueHre CBOMCTB U pa3MepoB GUTyp, UX OTHOILIEHWH 1 B3aUMHOe PacIio/ioykKeHue, OTIMPAeTCs Ha
JIOTUYECKYH0, Zi0Ka3aTelbHYI0 JIMHUIO. LleHHOCTh M3yueHWs] reOMeTpPHU Ha YPOBHE OCHOBHOTO O0O0II[ero
00pa3oBaHus 3aK/FOYAeTCs B TOM, UYTO OOYYAIOIIUNCS YUUTCS TIPOBOJUTH J0Ka3aTebHbIe PacCy>KIeHHs,
CTPOUTH JIOTMYeCKUe YMO3aK/IHUeHusl, [0Ka3blBaTb UCTUHHbIe YTBEpPXKeHUS U CTPOUTh KOHTPIIPUMEpPHI K
JIO)KHBIM, TIPOBO/IUTH PACCY>K/I€HUSI «OT MPOTUBHOI0», OT/IMYATh CBOMCTBA OT MPH3HAKOB, (HOPMY/IUPOBAThH
obpaTHbIe YTBEPXKeHUS.

[lenpr0 U3yuyeHUss TeOMETPUU fBJIIeTCS UCIOJIb30BaHMe eé KaK MHCTPYMeHTa IPU pelleHuU Kak
MaTeMaTHUeCKuX, TaK ¥ MPaKTUUeCKHX 3a/lad, BCTPEUAIIUXCsl B peaibHOM »Xu3HU. OOyJaroluiics Jo/KeH
HayuYMTbCsl OIpeJe/isiTh IeOMeTpuuecKyto (Urypy, ONMUChIBaTh C/AOBaMH UepTEX WIM PUCYHOK, HaWTH
TJI0IIA/b 3eMeTbHOTO yuacTKa, PaCCUMTaTh HEOOXOAUMYIO AJTMHY ONTOBOJIOKOHHOTO Kabesisi U Tpebyembie
pa3Mepsbl rapaxka st aBTomoouss. TIpu perieHun 3a1a4 PAaKTUUECKOTO XapaKTepa 00yuaroIuiics yIuTcs
CTPOMThL MaTeMaTUUeCcKle MOJe/NN peanbHbIX XU3HEHHBIX CUTYyalUi, MPOBOJAUThL BHIUUC/IEHUS U OLeHUBAaTh
TI0JIyYeHHBIU pe3y/ibTar.

BaHO TMOAUYEépKMBATL CBSA3M TE€OMETPUM C APYTUMHM yueOHbIMU TIpeAMeTaMH, MOTHUBHPOBATb
WCMO/b30BaTh OTpeJie/IeHUs TeOMeTpPUYeCKUX (Uryp M TIOHATWM, [JeMOHCTPHMPOBaTh IPUMeHEeHHe
MOJIyueHHbIX yMeHU B (HU3MKe M TexHWKe. DTH CBsi3M Haubosiee SIPKO BUJHBI B TeMaxX «BeKTOpbI»,
«TpuroHoMeTpuueckre COOTHOIIEHUs», «MeTos KoopAauHaTt» U «Teopema ITudaropa».

Yuebnbiii Kypc «['eomeTpusi» BK/IOUaeT CJe[ylOl[e OCHOBHbIe pa3sfiesibl COJlep)KaHUs:
«['eomeTpuueckuve ¢GUrypbl U HX CBOHCTBa», «VI3MepeHre reoMeTpUUeCcKUX BeUUUH», «/]eKapToBbI
KOOp/JMHAThI Ha IJIOCKOCTH», «BeKTOPbI», «/|BI)KEHUS TVIOCKOCTU», «[Ipeobpa3oBaHus 1TOA00Ms».



MECTO YUEBHOI'O KYPCA B YYEBHOM IIJTAHE

CoryacHo yuebHOMY TlaHy B 7—9 Kjaccax u3ydaercsi yueOHbI Kypc «['eoMeTpuisi», KOTOPBIH
BKJ/IIQUAeT C/ieflylolle OCHOBHbIe pas3fiesibl cofepkaHusi: «['eomeTprueckue (Urypel U UX CBOMNCTBa»,
«/I3MepeHre reoMeTPUUYECKUX BEJIMUMH», a TaKkKe «J/[eKapTOBbI KOOP/AWHATHI Ha TUIOCKOCTH», «BeKTophI»,
«[IBV>KeHMs TJIOCKOCTH» U «IIpeobpa3oBaHust TIo[00usT».

YueOHBIH /1aH Tpe/lyCMaTpUBaeT U3yueHre reOMeTPUU Ha 0a30BOM YPOBHe, UCXOs U3 He MeHee 68
yueOHbIX YacoB B yueOHOM rojly, BCEro 3a Tpu rofia o0yueHuss — He MeHee 204 4acos.

COAEPXXAHUE YUEBHOI'O KYPCA (TTO TOJAM OBYUYEHUA)

7 Kjacc
HauanbHble MOHATHS reomeTpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yros. Bumel yrio. BepTukasibHble U
cMeXxHble yribl. buccektpuca yria. JlomaHasi, MHOrOyroibHUK. [lapasnienbHOCT U MepreHAUKYJ/ISIPHOCTh
TIPSIMBIX.
CumMMmeTpuuHble ¢urypsl. OCHOBHbIE CBOWCTBA 0CEBOM CMMMeTpUU. [IprMepbl CHMMeTPUM B OKPY’KarolleM
MUpe.
OcCHOBHbBIE MIOCTPOEHUSI C TIOMOII[BIO LIUPKYJIS U InHeWKH. TpeyronbHUK. BeicoTa, MeuiaHa, OucceKTpuca, Ux
CBONCTBA.
PaBHOOe/IpeHHBINM ¥ paBHOCTOPOHHUM TPeyTroIbHUKA. HepaBeHCTBO TpeyroyibHUKa.
CBolicTBa ¥ MPU3HAKK paBHOOEPEHHOT0 TpeyroyibHUKA. [I[pU3HaKu paBeHCTBa TPEeYrobHHUKOB.
CBolicTBa U MpU3HaKy NapasuienbHbIX MpsiMbiXx. CyMMa yTr7I0B TpeyroibHUKa. BHellIHMe yriibl TpeyroabHUKa.
[IpsimoyronbHbIf TpeyronbHUK. CBOMCTBO Me[uaHbl TIPSIMOYTOMBHOTO TpPeyrojbHUKA, MPOBeAEHHON K
runoTteHy3e. [Ipu3Haky paBeHCTBA MPSIMOYTO/bHBIX TPEYTO/IbHUKOB. [IpsIMOYTO/bHBIN TPEYTO/IbHUK C YIJIOM
B 30°.
HepaBeHCcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYrojibHWKA, HEPaBeHCTBO O /JIMHE JIOMaHOM, TeopeMa O
OosbILIeM yriie ¥ OObIlIel CTOpOHe TpeyrobHUKA. [IeprieHauKyIsp ¥ HaKJIOHHas.
'eomeTprueckoe MecTO ToyeK. buccekTpuca yria M cepeAUHHbINA TMEpPreHAUKY/IsSp K OTpPe3Ky Kak
reoMeTpuuecKre MecTa Touek.
OKpy’>KHOCTb U KpYT, XOp/la U juaMeTp, UX CBOMCTBA. B3avMHOe pacriosiokeHre OKPY’KHOCTU U TPSIMOIA.
KacaTenbHast U cekyllass K OKpPY)KHOCTH. OKpPY>KHOCTb, BITMCAHHasi B yros. BrivcaHHas M omnMcaHHas
OKDY>XKHOCTH TPeYyTroJIbHHKA.
8 Kiacc
YeTbIpéxyrospbHuKY. [lapanienorpaMm, ero mpu3Haku U cBoiicTBa. YacTHble Cilyyad MapasuiesiorpaMMOB
(IpsIMOYTOJTEHUK, pOMO, KBa/[paT), WX MPU3HAKU U CBOHCTBA. Tpanenys, paBHOOOKasl Tparieljus, eé CBOHCTBA
Y nipu3Haku. [IpsMoyrosibHas Tparnewusi.
Mertoz yaBoenust MefuaHsbl. LleHTpanbHas cummeTpusi. Teopema Paseca 1 Teopema O MPOIIOPLMOHATBHBIX
OTpe3Kax.
CpefHue MMHWYM TPeYTrojbHUKA U TpaneLyu. LleHTp Macc TpeyrojibHUKa.
[Mogobue TpeyrosbHUKOB, Ko3(duimeHT mogobusi. IIpu3Haku 1o00usi TPeyrosbHUKOB. I[IpriMeHeHMe
1o/100us1 MPY pelleH|H MPaKTUYeCKHX 3a/1ad.
CaotlicTBa muioa/ieii reomerpudeckux ¢uryp. @opmMysisl /s MI0LAAU TPEYrojbHUKa, MapasienorpaMma,
pomba u Tpanerun. OTHOIIIeHHUe TIoLa/lel MOJ0OHBIX GUryp.
BbIuncsieHue T710IIa/iei TpeyroJibHUKOB M MHOTOYT'OJTbHUKOB Ha KjleTuaToi Oymare.
Teopema ITudgaropa. [IpumeHeHue Teopemsl [Trdaropa npu pelieHnu NMpakTUUeCKUX 3a7iau.
CuHyC, KOCHHYC, TaHT€HC OCTPOro yrJja MpsIMOYrobHOr0 TpeyroabHUKa. OCHOBHOE TPUTOHOMETPUUecKoe
TOXXJeCTBO. TpuroHomeTpruueckue GpyHkimu yriios B 30°, 45° u 60°.
BrivicaHHbIe ¥ LIeHTPa/IbHBIE YTJbl, YTO MeX/Ay KacaTeJbHOW U XOpZOW. YT/Ibl MeXKAY XOpJlaMHU U CEKYILIMMHU.
BricaHHble U OmnucaHHbIe UeThIPEXYTOJbHUKU. B3anMHOe pacriojioykeHuWe JBYX OKpy>kHOcTel. KacaHue
OKpYy>kHOCTel. OOlire KacaTe/bHbIe K IBYM OKPYKHOCTSIM.
9 knacc
CuHyc, KOocHHYC, TaHreHc yryioB oT 0 go 180°. OcCHOBHOe TPUTOHOMETPUUYECKOe TOXKJeCTBO. POopMyiibl
TIpUBE/IEHUS.
PemmeHuie TpeyrojsbHUKOB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PellleHMe MpakTUUYeCKUX 3afau C
WCTO0/Ib30BaHKEM TeopeMbl KOCHHYCOB U TeOpPeMbI CHHYCOB.
[Tpeobpa3oBanue moo6us. [Toj061e COOTBETCTBEHHBIX 3/IEMEHTOB.
Teopema 0 Tpou3BeJileHUHM OTPE3KOB XOpJ, TeOpeMbl O TPOMU3BEJEHHWH OTPe3KOB CeKYI[UX, TeopeMa O



KBajlpaTe KacaTe/JlbHOM.
BekTop, A/svHa (MOAy/b) BeKTOpa, COHArpaB/ieHHble BEKTOPHI, TTPOTUBOIMO/IOKHO HarlpaB/ieHHbIe BEKTOPHI,
KOJUIMHeapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, Orepalyuu Haj BeKTopamu. Pa3nokeHue BeKTOpa 1o JByM
HeKOJ//IMHeapHbIM BeKTopaM. KoopavHaTel BekTopa. CKasisipHOe Mpou3BefieHre BeKTOPOB, IPUMeHeHue Jjist
HaxO)K/ieH!s [JIVH U YTJI0B.
IlekapTOBbI KOOD/IMHAThI Ha MJIOCKOCTU. YpaBHEHUs TIPSIMON U OKPY>KHOCTU B KOOpZMWHATAaX, repeceueHue
OKDPY>KHOCTeH U MpsIMbIX. MeTo/i KOOpAWHAT U ero MpuMeHeHue.
[TpaBW/IbHBIE MHOTOYTO/ILHUKU. [I/THA OKPY>KHOCTU. ['pajiycHasi U pajjiaHHasi Mepa yrJia, BbIUMC/IeHHe IJTUH
IyT okpy>xHocTeit. [1noijazb Kpyra, cektopa, CerMmeHTa.
[IBY>KeHUsI TIJIOCKOCTH U BHYTPEeHHHEe CUMMeTpuu Guryp (3/leMeHTapHbIe TipeficTaBiaeHus ). [lapanienbHbii
nepeHoc. [Tosopor.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHIS PABOUEN ITPOTPAMMEI KYPCA

(ITO TOOAM OBYUEHUMA)

OcBoenue yueGHOTO Kypca «I'eomeTpuisi» Ha ypOBHe OCHOBHOTO 00111ero 06pa3oBaHus OJDKHO 00ecrieunBaTh
JIOCTVDKEeHHUe Cie[yIOIUX TTPeJMeTHBIX 00pa30oBaTeIbHbIX Pe3y/IbTaToB:
7 Kjacc
Pacro3HaBaTh U3y4yeHHbIe TeOMeTprUUecKre GUryphbl, ONpeesisATh X B3aMMHOe Pacrio/ioykeHue, n300paxaTb
reoMeTpuueckre GUTypbl; BBIMOMHITh UEPTEXU T0 YC/IOBUIO 3ajaud. V3MepsiTh JMHEWHble U yT/IOBbie
BeJIMUMHBI. PelllaTh 3a7lauy Ha BbIYMC/IEHUE [IJTUH OTPEe3KOB U BeJIMUUH YIJIOB.
Henath rpyOyr0 OLIEHKY JIMHEHWHBIX W YTJIOBBIX BEJIMUMH TIPEJMETOB B peajbHOM >XKU3HHW, pa3MepoB
MIPUPOJHBIX 00BEKTOB. Pa3nuuarh pa3Mepsl 3TUX 00BEKTOB T10 TIOPSI/IKY BEJTAUUHEL.
CTpouTh 4epTeXXu K reOMeTpUUeCKUM 3a/jauam.
[Tonb30BaTbCsl MpU3HaKaMK PAaBEHCTBA TPEYrOJbHUKOB, MCIO/Ab30BaTh TPHU3HAKM U  CBOMCTBA
pPaBHOOEJPEHHBIX TPEYTOJILHUKOB MPH PelleHnH 3aziau.
[TpoBOAUTL IOTMUECKUEe PacCy KAeHHUs C UCTI0/Ib30BaHUEM reOMeTPUYEeCKUX TEOPEM.
[Tosib30BaThCs MPU3HAKAMU PaBEHCTBA MPSIMOYTOJIbHBIX TPEYTO/TIbHUKOB, CBOMCTBOM Me/[iaHbl, TPOBe/IEHHOM
K TUTOTeHYy3e NPsSIMOYT0J/IbHOTO TPEYTo/IbHKKA, B PellleHUM reOMeTpUYecKux 3a/jau.
OnpezensTh MapasiebHOCTD MPSIMBIX C TIOMOII[BIO YTJIOB, KOTOPbIe 06pa3yeT c HUMHU cekylijas. OnpezesnsiTh
TrapasuieJibHOCTh TIPSIMBIX C TIOMOIIbI0 paBeHCTBa PaCCTOSIHUM OT TOUeK OZHOW MPSIMOM [0 TOueK Apyrou
TIPSIMOM.
Pemiathk 3a/1auu Ha KjieT4aTor Oymare.
ITpOBOUTH BBIUMC/IEHUS U HAXOUTh UHUC/IOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B TEOMETPUUECKUX 3ajauax C
HCTIO/Ib30BaHHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB ¥ MHOTOYT'OJTbHUKOB, CBOMCTB YT/I0B, 00pa30BaHHBIX IPU
riepeceueHUU [IBYX Tapasiie/ibHbIX TIPSIMbIX CeKyilel. PeliaTh nMpakTHueckue 3alaud Ha HaxX0XKZeHue yT/IoB.
BnazieTh MOHATHEM T€OMeTPUUECKOr0 MecTa TOUeK. YMeTh OMpe/esisiTh OUCCeKTPUCY yria U CepeAuHHBIN
TepreHIUKY/ISIp K OTPe3Ky Kak reoMeTpruyeckue MecTa Touek.
@dopMyIMpoBaTh OrpejeneHss OKPY>XKHOCTH U KPyra, XOp/bl U [juaMeTpa OKPY>KHOCTH, MOJIb30BaThCsl UX
CBOMCTBaMU. Y MeTh MPUMEHSITh 3TU CBOMCTBA MPH PellieHUH 3a/1au.
BrnaseTh moHATHEM OMUCAHHOM OKOJIO TPEYT0/IbHUKA OKPY>KHOCTH, YMeTb HaX0AUTh eé 11eHTp. [Tosib3oBaTbCs
(dakTaMM O TOM, UTO OHMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEepPEeceKaltoTCs B OJHOW TOUKe, U O TOM, UTO
cepeJMHHbIE TIePIIeH/UKY /ISPl K CTOPOHAM TPeyroJibHUKa NepeceKaroTcsl B OAHOM TOUKe.
BraseTb mMOHsITHEM KacaTelbHOM K OKDY)KHOCTH, TIO/Ib30BaThbCs TEeOPEeMOW O TieprieHJuKY/ISpHOCTH
KacaTebHOW U pajuyca, NpOBeJEHHOI0 K TOUKe KaCaHUSl.
[Tosib30BaThCs TIPOCTEUNIIIMMY TeOMeTPUUECKUMU HepaBeHCTBAMH, TTOHUMATh X TIPAKTUUeCKUN CMBIC]T.
[TpoBOAUTL OCHOBHBIE TeOMeTPHUYECKHe TOCTPOEHUS C TIOMOLbI0 LIUPKYJISl U IMHEHKH.
8 Kiacc
PacriosHaBaTb OCHOBHbIE BH/IbI UETbIDEXYTOJILHUKOB, MX 3/IeMEHThI, MOJb30BaThbCsi MX CBOMCTBaMM IpPU
pellieHrY TeOMeTpUUYeCcKUX 3a/au.
[TpyMeHATH CBOMCTBA TOUKM MepeceyeHrs MeJiMaH TpeyrojbHuKa (LieHTpa MaccC) B pelleHUH 3a/1au.
BrasieTb TOHSATUEM cpefiHell NMUHUU TPeyrojibHUKA W Tpariel[dy, MPUMEHSITh UX CBOMCTBA MpH pellieHUur
reoMeTpuueckux 3ajad. [lonb3oBatbes Teopemoii @aseca ¥ TeOpeMOW O TMPOMOPLIMOHA/NBHBIX OTpe3Kax,
TIPUMEHSITh UX /ISl pellieHUsl PaKTUYeCKuX 3ajad.
[TpyuMeHSI T TPU3HAKU T10/]00MST TPEYTOIbHUKOB B PeIlieHUH reOMeTPHUUeCKrX 3a/jau.
[Monb3oBatbcsi Teopemoii [ludaropa s pellieHUsI TeOMeTPUUECKMX U TpaKTUuecKux 3ajau. CTpoOuTh



MaTeMaTUuecKyrd MOJe/b B TpPaKTUYeCKUX 3aZlauax, CaMOCTOSATeNbHO [efaTb UepTéX W Haxo[uTh
COOTBETCTBYIOIIIUE JJIUHBI.

BnajeTb TOHATUSMU CHHYCa, KOCHHYyCa W TaHreHCa OCTPOro yrja MpsIMOYrOJbHOTO TpeyrojbHUKA.
[To/ib30BaThCs STUMU TTOHSATUSIMU [I/Is pellieHUsI PaKTUUeCKUX 3aad.

Bbuncsiate (pa3MuHBIMUA CIIOCO0aMH) TUIOMIAZL TPEYrojbHWKA W TUIOIIaJ MHOTOYTOJBHBIX (UTYD
(TT0/1B3ySICh, T/Ie HEOOXOUMO, Ka/bKy/IATOPOM). [IpUMEeHSITh MO/TyUYeHHbIe YMEHHS B TIPAKTUUYECKUX 3a/lauax.
BnageTb MOHATUSMU BIMCAHHOTO U LIEHTPA/IbHOTO YIJ1a, UCTI0Ib30BaTh TEOPEMBI O BITMCAHHBIX YIJIax, yrjaax
MeX/ly XOopJamMu (CeKyIIMMU) U yTyie MeX/y KacaTe/IbHOM U XOp/oi NPy pellieHuH reOMeTpruUecKux 3ajjad.
BraseTb MOHSITMEM OIMKMCAHHOTO YeThIPEXYTO/IbHUKA, MPUMEHSTh CBOMCTBA OMKMCAHHOTO YeThIPEXYTrobHUKA
TIpU pellieHny 3a/jad.

[TpyMeHATH MOMy4YeHHbIE 3HAHUSI HA TIPAKTUKE — CTPOMTh MaTeMaThuyecKre MoJenu [/l 3a[jau peanbHON
JKU3HU W TIPOBOJIUTH COOTBETCTBYIOIIME BBLIUHC/IEHWS C TIPUMEHEHWeM TOoZ00Ws U TPUTOHOMETPUH
(rMonb3ysiCh, T/ie He0OXO0UMO, KaTbKyIATOPOM).

9 Kiacc

3HaThb TPUTOHOMEeTpUUeCKhe (YHKLMU OCTPbIX YTJIOB, HAaXOJWUTb C UX IOMOLLBI0 pa3/dyHble 371eMeHThbI
MPSIMOYTOTbHOTO TPEYTroJibHUKA («pellieHre TPSIMOYTOJ/IbHBIX TPeYyro/ibHUKOB»). HaxoauTh (C TOMOIIbIO
KaJIbKYJIITOPA) AJTMHBI U YTJIbI [7IsI HeTaOTMYHBIX 3HAaUeHHU .

[Tosib30BaThCsl popMysiaMu TIPUBEEHUST U OCHOBHBIM TPUTOHOMETPUUECKHUM TOX/IEeCTBOM [Ijisi HaXOXK/[eHUST
COOTHOLLEHUI MeXXJy TPUTOHOMEeTPUUECKMMU BelTMUMHaMMU.

Wcnosib30BaTh TeOpeMbl CUHYCOB M KOCHMHYCOB [I/ISi HAXOX/IeHWsl Pa3/MUHbIX 3JIEMEHTOB TpeyrojbHUKa
(«peliieHre TPEYTOLHUKOBY ), IPUMEHSTh UX TP PellieHU reoMeTpHUUeCKrX 3a/jau.

BnameTh TOHATHUSIMU TpeoOpa3oBaHUsl TOZOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB TMOO0HBIX (Uryp.
[MTonp30BaThCsl CBOMCTBAMU TIOJ00MS TIPOM3BOJIBHBIX (PUT'YP, YMETh BBIUUC/STH AJIUHBI M HAXOAWUTh YTJIbI Y
noj00HBIX (Guryp. IIpUMeHATh CBOWMCTBA MOZOOMS B MPAaKTHUUECKUX 3a/jauax. ¥YMeTb MPUBOJUTb NTPUMEPbI
1o/[00HBIX (PUTYD B OKPY>KarollieM MUDe.

[Tosib30BaThCsI TEOPEMaMU O TIPOM3Be/IeHHH OTPe3KOB XOP/], O MPOU3BeZieHUH OTPE3KOB CeKYIIMX, O KBajipaTe
KacaTesbHOM.

[Tosib30BaThCsl BEKTOPAMU, TIOHUMATh WX FreOMeTPUUeCKUi U (pr3nuecKuii CMbIC/I, IPUMEHSITh UX B PellleHur
reoMeTpUuecKux U (usnueckux 3ajad. [IpuMeHsITh CKajasipHOe TpOM3Be/leHre BeKTOPOB /IJIsl HaXOXK/eHHs
JUTUH U yTJIOB.

[Tonb30BaThCsl METOZOM KOODJAMHAT Ha ILJIOCKOCTH, TPUMEHSTb €ro B pelIeHUH TeOMeTpUYecKuX |
MpaKTHUYeCKUX 3ajjay.

BnaseTs MOHATHSMH MPaBUIBHOTO MHOTOYTOJbHUKA, JJIMHBI OKPY)KHOCTH, JJIMHBI JYTHM OKPY’KHOCTU M
pa/iiaHHOM Mephl yTJ/ia, YMeTh BBIUMC/IATH TI/IOII/Ib Kpyra U ero uacteil. [I[pumMeHsITh MoyyeHHbIe YMeHUS B
MpaKTHUYeCKUX 3ajavax.

Haxoautb ocu (MM LIeHTPbl) CUMMETPUU (PUTyp, IPUMEHSTh JABM>XXEeHUS TJTIOCKOCTH B MIPOCTEUIIINX CyYasix.
[TpyMeHATH MOMy4YeHHbIE 3HAHUSI Ha TIPAKTUKE — CTPOMTh MaTeMaThuyecKre MoJenu [/l 3a[jau peanbHON
JKU3HU M TIPOBO/IUTH COOTBETCTBYIOIME BLIUMC/IEHUSI C TPUMEHEHUEeM MO0J00UsI U TPUTOHOMETPUUECKUX
GbyHKUIMH (MTO/Ib3YSICh, T/le He00X0JUMO, Ka/IbKY/ISITOPOM).

TEMATUYECKOE ITNTAHNPOBAHUVE YYEBHOI'O KYPCA (I10 'OZAM OBYUEHNS)

7 ksacc (68 u)
Haspanne paszena
OcCHOBHBIE BU/IBI [leATEbHOCTH
(Tembl) Kypca (uucno | OCHOBHOe Ccofiep)KaHue
00yUaroIUXCs
4acoB
[Tpocremmue [Mpocrefitivie reoMeTpruyeckre 00beKThI: | POpMYIUPOBAThH OCHOBHBIE
reoMeTpuyecKre TOUKHU, NpsiMble, yuH W YIVIbl, | IOHATUS U OTIpe/ie/IeHHs.
(urypsl v VX | MHOTOYTO/IbHUK, JIOMaHas. Pacrio3HaBaThb V3y4YeHHbIe
cBoiicTBa. M3mepenne | CMeXHbIe U BepTHKa/IbHBIE YTkl PaboTa c | reomeTpuueckre ¢burypel,
reoMeTpUUecKHUx MpOCTeNIIMMUA ~ YepTexamMu. VI3MepeHue | orpefiensiTb WX B3aMMHOE
Be/IMUMH JUHeNHBbIX W YIJIOBBIX  BEJIMYMH, | pacrosioXeHue,
(14 v) BBIUKC/IEHHE OTPE3KOB U YIJIOB. BBITOJTHATE UYEPTEX M0 YCIOBUIO
[Tlepumerp u© momage  ¢Guryp, co- | 3a/jayu.
TaB/IeHHbIX U3 MPSIMOYTOJIbHUKOB [TpoBOAUTH rpocTeuiye




TIOCTPOEHUSI C TIOMOIIIBIO
L[UPKYJIS U IMHEUKH.

Vi3MepsTh MHEHbIE U yTI0BbIe
BE/ITMUMHBI TEOMETPUUECKUX U
TIPAaKTUYeCKUX 00BEKTOB.
OnpeziensTb «Ha raa3» pa3Mepbl
peanbHbIX 00BEKTOB, TIPOBOZAUTH
rpyOyI0 OLIeHKY UX Pa3MepOB.
Pemiath 3alauM Ha BBIYMC/IEHHE
JUTUH OTPE3KOB U

BeJTMYMH YTJIOB.

Pemath 3aZlaud Ha B3aUMHOE
pacIioyioykeHre TeoMeTpPUUeCKUX
¢uryp.

ITpoBoAUTD K/1acCU(HUKALIUIO
YIJIOB, BBIUHC/ATL JUHEHHbIE U
YTJIOBbIe BeJMUWHBI, TIPOBOJUTD

HeoOXo/MMble  ZlOKa3aTesbHbIe
paccyKieHusl.
3HaKOMHUTBCSI ~ C  HUCTOpHeM
Pa3BUTHSI TeOMETPUU
TpeyronbHuku (22 u) | IloHATHe O paBHBIX TpeyroibHUKax | | PacriosHaBaTh Tmapbl  paBHBIX
NepBUYHbIE TIPEe/ICTaB/l€HUs] O PpaBHBIX | TDEYTObHUKOB HAa  TOTOBBIX
(KOHrpy3HTHBIX) (urypax. Tpu mpu3HaKa | yepTexxax (c yKasaHueM
paBeHCTBA TPEYrOJIbHUKOB. IIPU3HAKOB).

[lpusHakyM paBeHCTBa MPSMOYTOJIbHBIX
TPeyrojJbHUKOB.  CBOWCTBO  MeJHaHbI
MPSIMOYTO/IbHOT'O TPeyTO/IbHUKA.
PaBHOOeZipeHHBIE ¥ pPaBHOCTOPOHHUE
TpeyroibHUKW. [lpu3Haku U CBOMCTBa
paBHOOE/IPeHHOT0 TPeyTro/IbHHUKA.

[TpoTuB 6o0bliIeil CTOPOHBI TPeYyroJibHUKA
nexur Oompmmii - yros.  [Ipocreiiume
HepaBeHCTBa B reometrpuu. HepaBeHCTBO
Tpeyro/jbHUKa. HepaBeHCTBO /loMaHOM.
[IpsIMOYTONBHBIN TPEYTrO/NbHUK C YIJIOM B
30°.

[lepBble TOHATHUA O [OKas3aTe/lbCTBax B
reoMeTpuu

BreiBoauTh cnefcTBUs (pPaBEeHCTB
COOTBETCTBYIOLIUX 3/IeMEHTOB)
V3 PaBEHCTB TPEYTr0JIbHUKOB.

®opMynvMpoBaTh  OMpe/ieneHus:

OCTPOYTOJIBHOTO,
TYIIOYTOJIBHOTO,
TIPSIMOYTOJTBHOT O,
paBHOOEPEeHHOTO,
PaBHOCTOPOHHETO
TPEYTOJbHUKOB;  OWCCEKTPUCHI,
BBICOTHI, Me/[UaHBI
TPEYTO/bHUKA; cepeMHHOTO
TieprieHAUKYIspa OTpe3Ka;
nepuMeTpa Tpeyro/ibHUKA.
dopmynMpoBaTh CBOWCTBA W
TIPU3HAKU paBHOOEPEHHOTO
TPEeYTo/IbHUKa.

CtpouTb  uepTexkd,  peliaThb

3a/lauy C TIOMOILIbIO HAXOXKJEeHUSI
PaBHBIX TPEYroJbHUKOB.

[TpruMeHsITh IPHM3HAKK paBeHCTBA
NPSIMOYTO/IbHBIX TPEYrO/IbHUKOB

B 3a/layax.
HWcnonb3oBath LudpoBbie
pecypcbl  JJis  MCC/e0BaHUs
CBOWCTB HM3y4yaeMbIX (PUTYP.
3HaKOMUTbCS C WCTOpUen
Pa3BUTHS TeOMETPUMN
[TapannensHble TipsiMble,[lapasienbHble TIPsiMble, UX CBOUCTBA, [1aTb1iidopMy/iMpoBaTh TIOHSITUE




cyMMa yIJIOB
Tpeyro/jbHUKa (14 u)

noctynat EBknuga. Hakpect nexalue,napasnesbHbIX NPSMbIX, HAXOAUTH
COOTBETCTBEHHbIE W OJHOCTOPOHHME YIJIbIMIPAaKTUYeCKHe IPUMeDBI.
(obpa3oBaHHbIE npu nepeceueHUUVI3yyathb CBOMCTBA YTJI0B,

rapaJsiie/ibHbIX NPSMbIX CEeKYILei).

[Tpy3HaK mnapanaesbHOCTH TPSMBIX uepe3
PaBeHCTBO pAaCCTOSIHUA OT TOYeK OJ[HOM
TIPSIMOU /10 BTOPOU IPSIMOU.

Cymma yTJIOB TpeyrojbHHUKa
MHOT'OYT'OJIbHUKA.

BHelliHMe yI7Ibl TPEYTOJIbHUKA

u

00pa30BaHHBIX TIPH TiepeceYeHuH
MapasiesbHbIX MPSMBIX CEKyLeM.
[TpoBOAUTH Jl0Ka3aTenbCTBa
rapasie/ibHOCTU [IByX MPSIMBIX C
MOMOIIIbIO YTJIOB, 0Opa30BaHHBIX|
MpU TlepeceyeHr 3TUX TMPSIMBIX
TpeTbeld  NpAMOM.  BelumciATh
CyMMYy VyIJIOB TpeyrojibHUKa WU
MHOTOYTOJTbHUKA.

HaxoauTh unc/ioBbie U OyKBEHHbIE
3HauyeHUsl yI/I0B B reOMeTPHUYeCKUX
3a/layax C MCI0/Ib30BaHKEM TeopeM
0 CyMMe YIJIOB TpPeyrojibHHKa U
MHOIOYTOJIbHHKA.
3HAKOMUTBCS C
a3BUTHsI FTeOMETPUU

HCcTOpuen

OKpY>KHOCTb U KpPYT.
['eomeTpuyeckue
[TOCTPOEeHUS

(14 u)

OKpy>XHOCTb, XOpZAbl W JUaMeTphl, UX
cBoucTBa. KacarenbHass K  OKPY)KHOCTH.
OKpy>KHOCTB, BIMCaHHas B yroJ. [loHsaTre o
['MT, npumeHeHue B 3ajauax. brccekrpuca u
cepeUHHbIN TepreHAUKYIsp KakK
reoMeTpUueCcKre MecTa TOYek.

OKpYy>KHOCTB, omnucaHHas OKOJ10
TpeyrojbHUKa. BrucaHHasg B TpeyroJibHUK
OKPY’>KHOCTb.

[Tpocreniye 3ajauy Ha IOCTPOEHUE

Dopmy/MpoBaTh oIripefeieHus:
OKDY>KHOCTH, XOpJpbl, JuameTpa Y
KacaTelbHOM K  OKPY)KHOCTH.
lI3yyaTh MX CBOWCTBa, NPU3HAKHU,
CTPOUTHL yepTexxu. VccienoBars, B
TOM YHWC/Ie UCIO0Jb3ysl LKM(POBbIe
pecypchl: OKDY>KHOCTBb,
BIIMCAaHHYKD B YrOJ;  L|€HTP
OKDY>KHOCTHM, BIMCAHHOW B YIOJ;
PaBeHCTBO OTPEe3KOB KacaTesbHbIX.
Ucronb3oBate metonq I'MT pgns
[OKa3aTesbCTBa TeopeM 0
repeceueHU OUCCEKTPUC YTJIOB
TPeyrojbHUKa W  CepeJVHHBIX
MepreHuKy/IsipoB K CTOpOHam
TpeyrosibHUKa ¢ rnomompro I'MT.
OgBazieBaTh MOHATUSMU
BIMCAHHOU OMUCAHHOU
OKDPY>XKHOCTeM TpeyroJIbHUKA,
HaxO0UThb L|@HTPbI 3THX
OKDY>KHOCTeH.
PemiaTb OCHOBHBIE 33/laud  HA
[OCTPOEHHE: yrja,  paBHOIO
[AHHOMY; CepeuHHOr0
repreHAuKyspa JlaHHOT'O
OTpe3Ka; MNpsSAMOW, MPOXOAsALIen
uepes JJaHHYIO TOUKY 17|
repreH UKy pHOU JlaHHOM
MpsIMOM;  OMCCEKTPUCHI  JaHHOTO
yT/a; TPeyroJbHUKOB 1o
Pa3/IMYHbIM 3/IeMeHTaM.
S3HAKOMUTBCS C

a3BUTHS FeOMeTPUH

nu

ucropuen

[loBTOpEHue,
000011[eH1e 3HAHUH

[ToBTOpeHne ¥ 00001jeHHe  OCHOBHBIX|
TIOHSTHI ¥ METO/I0B Kypca 7 Kiacca

PelaTh 3alaud Ha TNOBTOpEHHUE,
W/UTIOCTPUPYIOLIME CBSI3U  MEeX7Y)|




(4 4)

Pa3/IMYHBIMU YacTsIMU Kypca

8 kuacc (68 u)
HasBaHue  pasziena OCHOBHBIE BU/IbI /IeSITETBHOCTH 00yYaroIuXCst
(Tembl) OCHOBHOE Co/Iep>KaHue
Kypca (41c/10 4acoB)
UeThIpéxyronpHUKK |[lapasiesiorpamm, ero nmpusHaku uli3o0pakaTb ¥ HaXOAUTb Ha  UepTeXkax
(12 u) cBOMcTBa.  YacTHble  CIy4auueThbIPDEXYTOJILHUKU pa3HbIX BHJOB U UX|
Trapa’suiesiorpaMMOB 5/1eMEeHThI.
(mpsiMOyTO/ILHUK, poMO, KBaapar),dopMynvpoBaTh oripe/ie/IeHUsI:
WX TIpU3HAaKM W CBOMCTBAJMapa/uiesiorpamMma, TpPsSIMOYTOJIbHUKA, poMo0a,
Tpanewysi. PaBHOOOKast WKBaJpaTa, TpareLyl, PaBHOOOKOW TparewLuH,

MpSIMOYTOJIbHasl TpareLyy.

Y,Z[BOEHI/IG MeOdadHbI. U;EHTPEIIIBHBHII/ICHOJILBOB&TB IpU pelleHrnn 3a/a4 IMpPpU3HAKHU Y

CUMMeTpHs

MpsIMOYT'O/IbHOM  TparmeLyu. /[lokaseplBaTb U
CBOMCTBA: NIapasijiesiorpaMMa, psIMOYT0JIbHUKA,
pomba, KBajpaTa, Tpareuyd, paBHOOOKOM
TparneLyy, NpsIMOYT0JIbHOW TpareLyy.

[IpyMeHATb  MeTOZ  y/JABOEHUS  Me/JuaHb]
TpeyrobHUKa.
Vicriosib30BaTh  LM(QPOBbIE  pecypcbl s

1CC/le/lOBaHUSI CBOMCTB M3yuyaeMbIX (QUryp.
3HAKOMUTBCSI C UCTOPUEN pa3BUTHUSI TeOMEeTPUN

Teopema ®asieca u
Teopema 0

Teopema @ajieca U TeopemMa O
[POIIOPLMOHA/IbHBIX OTpe3Kax.

[TpoBOUTH MOCTPOEHUS C IOMOLBIO LIUPKY/JIS U
JIMHEMKU C UCIo/Ib30BaHue TeopeMbl dasneca u

MpOTOPLMOHANBHBIX (CpefHsisi JIMHUS ~TPeYyrojibHUKAa.TeOpeMbl O TIPOTMOPLIMOHA/NBHBIX — OTpe3Kax,
oTpe3Kax, moziob-  [Tparerusi, eé cpeHss IUHUS. CTPOUTh  UYeTBEPTHIA  ITPOIOPLMOHATLHBINA
Hble  TpeyrosbHUKUIIporopLoHa/IbHbIe OTPE3KU,0TPe30K.
(15 u) MOCTPOEHUe yeTBEpPTOrolIpoBOAUTE [J0Ka3aTeNbCTBO TOTO, UTO Me/IaHbl
MPOTOPLIMOHA/ILHOTO OTpe3Ka. TpeyrojbHUKa MepecekaroTcsi B O/THOM TOUKe, U
CBoiicTBa  L|eHTpa MacC  BHAaxOUTh CBSI3b C LIEHTPOM MacC, HaXOJUTh
TpeyrobHUKe. OTHOILIEHHWe, B KOTODOM MeJuaHbl [Ie/IITCs
[TomoOHbIe TpeyroMbHUKH. TPHTOUKOM KX IepeceueHusl.
MpuU3HaKa nogobusiHaxoaute  1of00HBIE  TPEYTONILHUKKA — HA
TPEYTOMBHUKOB.  [IpakTHUeCKOerOTOBbIX yepTekax C yKa3zaHueM
rpyUMeHeHue COOTBETCTBYIOIUX TIPU3HAKOB MO00USI.
Periath 3ajjaur Ha MOJ00HbIE TPEYTOJBHUKH C
MOMOIIbI0  CAMOCTOSITEJILHOTO  TOCTPOEeHMUS]
uepTeXXel U HaxOXKAeHUs  IOAOOHBIX|
TPeyro/bHUKOB.
[IpoBOAUTH JOKa3aTe/NbCTBa C UCTIOIb30BAHUEM
MPH3HAKOB TIOZ00MSI.
[ToKa3bIBaTh TpH npu3Haka  Tojo0us|
TPeyro/bHUKOB.
[IpyMeHSITh TIO/TyueHHbIe 3HAHUS TIPU PelleHUH
reoMeTpUUeCKUX U MPaKTUUeCKUX 3ajau.
3HAaKOMUTBLCSI C UICTOPUEN Pa3BUTHSI TeOMEeTPUH
[11ommazb. [Touatue 006 o6meli TeopunOB/azieBaTh MEPBUYHBIMU MIPE/CTAaBIEHUAMHU 00
HaxoxgeHue T/10111a/TH. o0111ei Teopuu T/Io1agu (mephr),
roazsen DopmyJibl JJ1s roiaivopMy/MpoBaTh CBOMCTBA TIJIOIIA/IU, BBIICHATh
TpPeyroJbHUKOB TpeyrojbHUKa, MapasiesorpaMMa.ux HarjsiAHbINA CMbICT.
1 MHOroyrojbHbIX(OTHOIlIeHHe noniaieBbIBOJUTh (hopmyJibl TIoILa U
buryp. [TnomaauTpeyroibHUKOB C obImMMapasiiesiorpamma, TpeyrojbHUKa, Tpareuu U3
no100HBIX huryp (14ocHoBaHMEM WK 00IIIeH BBICOTOM. [(hOPMYJIbI T/I0MIa/Id TIPSIMOYTOJTbHUKA|




BorunciieHue Tiomiael C/0KHBIX
(uryp uepes pa3drieHre Ha YaCTU U

(xBagpara).

BbIBO,E[I/ITb Q)OPMYJ'ILI rnjaomaAn  BBIITYKJ/IOT'O

JIOCTPOEeHHe. UYeTbIPEXYTOJIbHUKA 4Yepe3 JuaroHajd U yroJ
[Tnowagyu ¢uryp Ha KieTuaTOMMeXxJy HUMU. HaxoguTh miomiaau ¢uryp,
Oymare. M300paKEHHBIX ~ Ha  K/eTyatol  Oywmare,
[Tnomaqu  TMOAOOHBIX — (UIYp.UCIONB30BaTh  pa3dMeHWe Ha  YacTU W
Beruncnenue miiomazgen. 3ajauv CJOCTPOEHKe.
[paKTUYeCKUM copepskaHueMm.Pa3bupathb TIpUMepbI WCII0/1b30BaHUs]
PelieHve 3aZjad4  C  TOMOILLBIHOBCIOMOraTe/lbHOW IIOL[AAM [/l pelleHus]
MeToza BCIIOMOTaTe/IbHOMeOMeTPUUeCKUX 3aZau.
M/101a 1 Haxomute  miomjagu  MomoOHBIX  ¢uryp.
Berunciars TIoLaz v pas/IMyHbIX
MHOTOYTOJIbHBIX (PUTYD.
PeliaTh 3a7i@uy Ha IUIOLAZL C IPAKTUUYECKUM
coziep>KaHueM
Teopema ITudaropa uTeopema [Tudaropa, eél/loka3biBaTh TeopeMy [Tudaropa, ncrnonb3oBaTh
Hauasa /T0Ka3aTeJIbCTBO W TPUMEHeHHe.eé B MpaKTAYeCKUX BbIUMC/IEHUSIX.
TPUTOHOMETPUU O6patHasi Teopema [Tudaropa. DopMyMpoBaTh ornpezeneHus
(10 u) Ornpefenenve TPUTOHOMETPUUECKHUX (PYHKLIMM OCTPOTO YT,
TPUTOHOMETPUUECKHUX  (DYHKLMHIIPOBEPSATh UX KOPPEKTHOCTb.
OCTpPOro yr/1a,BEIBOAUTE TPUTOHOMETPUUECKHE COOTHOLLEHHS
TPUTOHOMeTpUUeCcKue B [1PSIMOYTOJ/IbHOM TpeyTrOJIbHUKe.

COOTHOLLIEHUS] B TMPSIMOYIO/bHOM
TpeyroJIbHUKe. OcHOBHOE€|
TPUTOHOMETPUUYECKOe TOKZEeCTBO.
COOTHOILIeHHSI MeXy CTOPOHaMH
B NIPSIMOYTOJIbHBIX TPeyro/bHUKAX
c yryiamu B 45° 1 45°; 30° u 60°

ViccrefoBaTh COOTHOLLIEHUSI MeX/ly CTOPOHaMHU|
B MPSIMOYTOJIbHBIX TPEYrOJIbHUKAX C yIJlaMu B
45° 1 45°; 30° u 60°.

Vicrionib3oBaTth  (OpMynbl  TPUMBEJEHUS U
OCHOBHOE TPUIOHOMEeTPUUECKOe TOX/eCTBO /115
HaX0X/IeHHsI COOTHOLIEHUH MeXay|
TPUrOHOMEeTPHUYEeCKUMHU byHKUMAMY]
Pa3IUUHBIX OCTPbIX YIJIOB.

[TprMeHsTb M0/yueHHble 3HaHWUsI U YMeHUs TIp1
pelleHUH MPaKTUYecKuX 3a/au.

3HaKOMMTBCSI C UCTOPUEN pPa3BUTHSI TeOMeTPUU

YT/l B OKPY>KHOCTH.

BnucaHHbIe U LeHTPaJ/IbHbIE YTJIbI,

@dopMy/IMpOBaTh  OCHOBHbIE  OTpe/ie/ieHus,

BrivicaHHbIe yrosi Mex[Ay KacaTelbHOW UCBsi3aHHbIe C yIylaMy B Kpyre (BMUCAHHBIN yToI,
1 OTCAaHHBIe XOP/0M. LIeH-
UEeTBHIDEXYTO/IbHUKU. [YTJIbI ~ MEX]y  XOpJlaMd  HUTpabHbIMN yrom).
KacaTenbHble CeKyILMMHU. HaxouTh BOMCaHHBIE YIJIbI, ONUPAIOLUecs Ha
K OKPY>KHOCTH. BrivicaHHbIe u OMUCAHHBIEOAHY [AYTY, BBIUMCJATH YI/bl C TIOMOILBIO
Kacanue UeTbIpEX- TeopeMbl 0
OKpY>KHOCTelH YrOJIbHUKY, WX TPU3HAKU MBIMCAHHBIX yIJjlaX, TeOpeMbl O BIMCAHHOM
(13 9) cBoiicTBa. [IpriMeHeHMe  3TUXUETPEXYTOJbHUKE, TeOpeMbl O LIeHTPaJbHOM
CBOMCTB yriie.
MpU pellleHny TeOMeTpUUYecKux 3a-MlcciefoBat, B TOM UMC/Ie C TIOMOLIbEO
nad. LU(PPOBBIX
BsaumHoe pacronoXXeHue pecypCoB, BIIMCaHHbIe W OIMUCaHHbIE UYEThIPEX-
JIBYX YTOJIbHUKH, BBIBOJUTH WX CBOMCTBA U MTPU3HAKHU.
OKDPY>KHOCTE}. Kacanuellcrionb3oBath 3TH CBOWMCTBA U MPU3HAKU IPU
OKDPY>KHOCTeM ellIeHUH 3a/1a4
[ToBTOpEHUE, [ToBTOpPEHHe OCHOBHBIX MOHSTHUM HPelliaTh 3a7lauu Ha TIOBTOPEHUE,
000011eHNE METOZIOB KypCcOB 7 U 8 KJ/aCCOB,WUIIOCTPUPYIOLME CBSI3U MEXJY Pa3/TuuHbIMUA
3HAHUI 000011[eHre 3HAHUH JacTSIMH Kypca

(4 1)




9 knacc (68 u)

Pa3HOCTb BEKTOPOB, YMHOKEHUE
BeKTOpa Ha 4ucrIo.
@u3nuecKMii U TreoMeTpUYecKuid

CMBICJ/I BEKTOPOB.
Pa3niokeHue BekTOpa
HeKOJJIMHeapHbIM
KoopauHatel BeKTOpa.
CkanspHoe npou3ssefieHre BeKTOPOB,
ero TNpUMeHeHue i1 HaxOXK[eHUs

Mo [JByM
BEeKTOpaM.

[IJIVH U YIJIOB.
Peltenne 3aau € MOMOILLBI)
BEKTOPOB.

3a1d4 KWHEMATUKH U MeXaHHWKU

Haspanne  pasgesna (OCHOBHBIE BHU/IBI JIesITeTIbHOCTH
(Tembr) OcHOBHOe cofiep)kaHue 00yyYaroIuxcst
Kypca (41c/io yacoB)
TpuroHomeTpus. OripeziesieHrie TPUrOHOMeTpUYeCKUX (POpMyIMpOBaTh orpezeneHus]
TeopeMbl KOCHHYCOB((YHKLMM yrioB ot 0° go 180°. TPUTOHOMETPUYECKUX (YHKLMH TYIbIX WU
1 CUHYCOB. KocrHyC ¥ CMHYC MIPSIMOr0 U TYIIOTO[[IPSIMBIX YTJIOB.
PerieHue yria. Teopema KOCHHYCOB.[BBIBOAUTL TeopeMy KOCHUHYCOB U Teopemy|
TPEYroJIbHUKOB (O6006111éHHasT) TeopemMa CHHYCOB (CCHUHYCOB
(16 u) pajau- (c paaryCcOM OMMCAHHON OKPY>KHOCTH).
yCOM OMKMCaHHOM OKPY>KHOCTH). Ha- [Pemats TpeyroibHUKY.
XOXKJIeHHe [J/IUH CTOPOH U BeJIMUMH [PelllaTh MpakTUUeCcKue 3a/lauu, CBOASIINECS K
YIJIOB TPeYIrOJIbHUKOB. Ha-
dopMya MIIOIaix TPEYTONbHUKA  [XOXKIEHUIO Pas/IMYHbIX 3/71eMEeHTOB
yepes /IBe CTOPOHbI U YTOJI MeXJy  (TpeyroJibHUKa
HUMH. dopmyna IIOIAAN
UeTbIpEXYrOJIbHUKAa  4yepe3  ero
[IaroHau
1 yTOJ1 MeXJy HUMMU.
[IpakTHueckoe TIpYMeHeHue
JI0Ka3aHHbIX TeopeM
[Ipeobpa3oBanue  [[lonsATHe 0 peoOpa3oBaHuM Mogo- |OCBanBaTh TIOHATHE ripeoOpa3oBaHus
rozo0us. ous. rozo0us.
MeTpuueckue CoOTBeTCTBEeHHbIe snemeHTbIVIcCiej0BaTh OTHOLLIeHUe JIMHEVHBIX
COOTHOLLIEHUS Moj00HBIX (Uryp. 5/1eMeHTOB
B OKPY>KHOCTHU Teopema o mpou3BeJieHHH OTPe3KOB (bUryp Tmpu  rpeobpa3oBaHWU  MOJOOUS.
(10 u) XOpJ, TeopeMa O IpousBefeHnnHaxoauThb
OTPe3KOB CeKyI[UX, TeopeMa OTpUMepbl  ToAo0usT B OKpy’KaroueH
KBazipare KacaTe/bHOM.1eliCTBUTEIbHOCTH.
[IpuMeHeHue B BblBOJUTE ~ MeTpUuecKue  COOTHOLIEeHUS
pellleHUU reOMeTpUUeCKuX 3a7iad  Mexzy OT-
pe3skaMH XOpJ, CeKyIIMX W KacaTeJbHBIX C
WCII0/Ib30BaHWeM  BIIMCAHHBIX  YIJIOB U
MOZ0OHBIX TPEYTOTBHHUKOB.
PelliaTh reoMeTpryecKkye 3a/jauM U 3a/jauu U3
peaJlbHOM  JKW3HM C  HCIIO/Ib30BaHWEM
10/0OHBIX TPEYT0JIbHUKOB
BekTops! (12 u) OrnipefiesieHrie BEKTOPOB, C/10)kKeHue UVICo/1b30BaTh BEKTOPbI Kak HarpaB/ieHHbIe

OTpe3KH, HCCIeloBaTb  TeOMeTPUUYeCcKUM
(mepemertienvie) U Qusmyeckuii  (cua)
CMBICJIbI BEKTOPOB.

3HaThb oOnpefie/ieHUsT CyMMbl U Pa3HOCTH

BEKTOPOB, YMHOKEHMsI BeKTOpa Ha YHUCIIO,
YCcieloBaTh TeOMeTpUUecKuil U (pr3nuecKuii
CMBICJIbI 9TUX OTepaLivi.

Periath reoMeTpuuecKue 3a/1auu C
VICTI0/Ib30BaHMEM BEKTODOB.

Pack/asibIBaTh BEKTOD To JBYM
HEeKOJIIMHeapHbIM BeKTOpaM.

Vicriosib30BaTh  CKa/lsipHOe  POU3BeZleHHe

[IprMeHeHNe BEKTOPOB /IJ1s1 pellleHHsIBeKTOPOB, BBIBOJUThH €r0 OCHOBHbIE CBOMCTBA.

BblunciaTe CyMMy, pasHOCTb U CKasIsIpHOe

Npou3Be/ieHre BEKTOPOB B KOOp/UHATaXx.




[IpyMeHATh CKa/lsipHOe TMpOW3Be/ieHue [isl
Hax0XX/leH!sl JIVH U YIJIOB

[leKapTOBbI [lekapTOBbI KOOPAWHATHI TOUEK Hal

KOOP/IMHATbI Ha[/I0CKOCTH.

M10CKOCTH (9 ) YpaBHeHHe TIpSIMOM.  YTJIOBOU
KO3(Q(QULIMEeHT, TaHreHC  YIJia
HaKJ/IOHa, rapa’suiesibHble u
TrepreH/IUKY/IsIpHbIe TIpsiMbIe.
YpaBHeHMe OKPY’>KHOCTH.

HaxoxeHve KOOpAUHAT TOYeK
repecevyeHus  OKPY)XHOCTHM U
TIPSIMOU.

MeTo/, KOOpAUHAT TpY pelleHuy
reoMeTpPUUYeCKUX 3aZiau.

M crionib30BaHue MEeTO/ia,
KOOpAWHAT B MPAKTUYECKHX|
3d/ladax

OcBauBaTh TOHSITHE TIPSMOYTOJBHOM CHUCTEMBI
KOOp/JUHAT, [IeKapTOBbIX KOOPAUHAT TOUKU.
BBIBOAUTL yYpaBHeHHe TIPSMOUM U OKPY’>KHOCTH.
BhiziesisiTh TOHBINA KBaZipaT [ijIsi HaXOXAeHHs
LeHTpa U pajlyca OKPY)KHOCTH TIO eé
yPaBHEHHIO.

PeliaTh 3aJjaud Ha HaxoX/JeHWe TOYek
repeceueHus TMPSIMBIX U OKPY)KHOCTel C
MOMOILBI0 METOZa KOOP/IWHAT.

lcrionb30BaTh CBOWCTBA yTJI0BOTO
Ko3(duipeHTa TpsIMOM MNpU pellleHur 3ajjay,
7151 OTIpe/ie/IeH s pacrosioyKeHHs TIPSIMOM.

[IpyMeHSTb  KOODAMHATBI  TPU  pelleHuH
reoOMeTpUUeCKUX W TIPaKTHUeCKUX 3ajjad, s
MOCTPOEHUSI MaTeMaTHueCKuX Mo/iesiei

peanbHBIX 3a7au («MeTO/i KOOPAUHAT» ).
[Tonb30BaThCS Jist TIOCTPOEHUS
MCCIeloBaHUM UG POBBIMU PeCYPCAMHU.
3HAKOMMTBCSI C UCTOPUeN Pa3BUTHSI TeOMeTPUU
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[TpaBU/IbHBIE [TpaBWIbHBIE MHOTOYTOMBHUKY, |(POpMy/IHMpOBaTh OIfpejesieHre TMpaBUIbHbIX]
MHOTOYTOJTbHUKH.  [BbIUKC/EHUEe KX 371eMeHTOB. UMC/I0MHOr0yro/ibHUKOB, HAXOJAUTh X 3/IEMEHTHI.
[l1MHa OKDPY>KHOCTUM W [IMHA OKPY)KHOCTU. [lnvHallomb30BaThCs MOHATHEM AJTUHBI OKPYKHOCTH,
Y TJIOIIAb Kpyra. |[OyTM OKPY)XHOCTH. PajuaHHasiBBeZIEHHBIM  C  TIOMOILIbIO  TPaBU/IbHBIX
BrrurcieHue Mepa MHOTOYT'OJTHUKOB, OTpe/ie/isiTh YUCJIO T, AJIUHY]
rionazen yria. [IyTH ¥ paJiluaHHyl0 Mepy yrJa.
(8 u) [Tno1aAb Kpyra U ero 37eMeHTOB [[IpoBOAUTH Mepexo/] OT paJjuaHHON Mephl yIJia K
(cekTopa u CerMeHTa).rpaZyCHOM 1 Ha060pOT.
BriuriciieHue OrnipefiesiATh MUIOLLAAb KPyTa.
rioiael ¢huryp, BKIoYaronux (BeiBoauts  dopMmynabl (B TpajycHOM W
9/IeMeHThI KpyTa pajiiaHHOU
Mepe) AJig OAWH AYT, TIIOlaZiell CeKTOPOB U
CEerMeHTOB.
BbuncasaTe 0@ (GUryp, BKIIOUAIOLIUX
Srie-
MEHTbI OKPY>KHOCTH (Kpyra).
HaxoauThb TJIOIIA 1Y B 3a/lauaX peanbHOW >KU3HU
[IBYOKEeHUS [ToHsiITHe O ABWKEHWU TUIOCKOCTH.Pa3bupaTte  TpUMephl,  WITFOCTPUPYIOIINE
MI0CKOCTH [TapasiiesbHBINA IepeHOoC, MMOBOPOTIIOHATUS  ABW)KEHUs, ILIeHTpOB U ocel
(6u9) 1 cummeTpusi. OCU UM LIEHTPbICUMMETPUU.

CUMMETPUHU.
[Ipocreiiiiivie
pellieHrH 3a7iau

IMpUMEHEeHUA B|

dopMyTpoBaTh Ompe/esieHus MapauieibHOro

repeHoca, TIOBOPOTa W OCEBOM CHUMMETpUH.
BLIBOAUTH ux CBOMCTBa, HaXO/UTh
HETIOZBYKHBIE TOUKH.
HaxoauTb 1LIEHTPl W OCU  CHMMETPUM
MpOoCTeNIINX GUryp.
[IpyuMeHATb  Mapaj/ieibHbIii  TIepeHoC U

CUMMETDUIO TPU DEIIeHUH TeOMeTPHUYECKHX
3a71a4 (pa3dupark MpUMepHI).

lcrio/130BaTh [Jist TIOCTPOEHUS u
vccieloBaHUM LM POBbIe pecypcChl
[ToBTOpEHUE, [ToBTOpeHHe OCHOBHBIX MOHATHUN MONepUpoBaTh MOHATUAMHU: (GUrypa, TOUKa,




000011[eHHE,
cUCcTeMaTHh3aLys
3HAHU2

(7 u)

MeTO0B KypCOB 7—9 KJaccos,
0000I1I€EHHe W CHUCTeMaTh3alus]
3HaHUMU. [Ipocrenmne
reoMeTpuueckre QUrypbl U UX|
CBOMCTBA. N3mepenue)
reoMeTpUUeCKHX BeJIMYMH.
Tpeyro/sbHUKY.

[TapasnenbHble u
TeprieHJUKyJIsIpHbIe NpsiMble.
OKpY’>KHOCTb u KpYT.
['eomeTpuyeckue IIOCTPOEHUS.

YT/bl B OKPY>XKHOCTH. BrivicaHHbI€)

151 OIHCaHHbIe OKDY>KHOCTH|
MHOI'OYI'OJIbHUKOB.
[Ipsmas 51 OKPY>KHOCTb.

UeTbIpéXyro/ibHUKU. BriicanHbie U
OIMKMCaHHbIe YeTbIPeXyTrOIbHUKH.
Teopema Iludaropa ¥ Hauana
TPUTOHOMeTpYu. PelieHre 00Iyx
TPeyrobHUKOB.

[TpaBu/ibHBIE ~ MHOTIOYIOJIbHUKH.
[Tpeobpa3oBaHUs TMIJIOCKOCTH.
[Bwkenusi. [Togobue. CummeTpusi.
[11omanb. Brruricrienue

rpsimMasi, yroJ, MHOT'OyTOJIbHUK,
paBHOOE/IPeHHBIH u PaBHOCTOPOHHUM]
TPeyroJIbHUKH, MPSIMOYTOJ/IbHBIA TPeyroJbHUK,

Me/iaHa, OrcceKTprca U BbICOTa TPeyTo/IbHKUKA,
rapasiziesiorpaMM,  pom0,  NIPSMOYTOJIBHUK,
KBa/[paT, TpareLysi; OKPY>KHOCTb, KacaTe/ibHasi;
PaBeHCTBO M Tofiobue ¢GuUryp, TpeyrosbHUKOB;
rnapasie/lbHOCTb M TepIeHAUKY/ISIPHOCTH
MPSIMBIX, YTOJ MeX/y TpPSAMbIMH, CUMMETPHS]
OTHOCWTE/IbHO TOYKM U TIPSIMOM; [/IMHa,
paccTosiHAe, BeJMUMHA  yIJIa, IUIOIA[b,
repyuMeTp.

lcrnionb3oBaTh  (hOPMyJIBL:
G OIENV MHOT'OYT0JIbHUKOB,
OKPY)KHOCTH U TUIOLA/IU  KpYTa,
MPsSIMOYTO/ILHOTO Tapasiiesenurnesa.
OnepupoBaTb MOHATUSAMHU:  IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, BEKTOP; UCI0/Ib30BaTh 3TU
MOHSATUS /ISl TIPeJCTaB/le€HUs [JaHHBIX U
pellieHUsi 3aZlau, B TOM UHWC/Ie W3 [JPyTUx
yueOHBIX TIpeAMeToB. Pemmath 3ajauM Ha
MOBTOpEHHe OCHOBHBIX TIOHSATHUH,
WITIOCTPAL[I0  CBsi3ed MeX/y PpasInyHbIMU
yacTsMU Kypca. Boibrpats MeToz, [i/1st pelieHus

nepuMeTpa U
JUTUHB]
00béMa|

ronjaziei. Ilnomazau mopo0OHBIXBaAAYM.

¢buryp. Permath 3ajauM U3 MOBCeJHEBHOW YKU3HU
/lekapTOBBI
[/IOCKOCTH.
BekTopbl Ha MJIOCKOCTH

KOOpPAWHATBI Ha

PABOUYASA ITPOI'PAMMA YUEBHOTI'O KYPCA «BEPOATHOCTE U CTATUCTUKA».
7-9 KITACCBHI
LEJIN N3YUYEHNA YYEBHOI'O KYPCA

B coBpemeHHOM 1M(pPOBOM MUpe BEepOSITHOCTb W CTAaTUCTHKA IPUOOpeTarT BCE OOMbLIYIO
3HAUMMOCTb, KaK C TOUKH 3pEeHHsI MPAKTUUeCKUX MPUIOXKEeHHUH, TaK ¥ MX PO/ B 00pa30BaHUM, HEOOXOAMMOM
Kax/|oMy yesioBeKky. BospacTaeT uncsio npodeccuii, mpu oBaieHMH KOTOPbIMU TpebyeTcst xopoliast 6a3oBast
MOATOTOBKA B 00/1aCTH BEPOSATHOCTU M CTATUCTUKH, TaKasi TIOATOTOBKA Ba)KHA /1/1s1 TIPOJI0/DKEeHHsT 00pa30BaHust
Y /1151 yCIIeLHOW NpoeCcCroHaNTbHOU Kapbephl.

Ka/ip1il yesl0BeK MOCTOSIHHO MPUHMMAeT pelleHrs Ha OCHOBE MMEIOIIUXCS Y Hero JlaHHbIX. A 71
000CHOBAHHOTO TIPUHSATHS PellleHus B YCIOBUSIX HeJoCTaTKa WM u30bITKa HHGopMaLyd Heo6X0JuMO B TOM
YKC/ie XOPOLIO C(POPMUPOBAHHOE BEPOSITHOCTHOE U CTaTUCTUUECKOe MbIIIJIEHHE.

VIMeHHO M03TOMY OCTPO BCTajla He0O6X0AMMOCTb CHOPMUPOBATh Y 00yUaroLUXCsl (HyHKIIMOHATBHYIO
IPaMOTHOCTh, BKJ/IFOYAIOIIYIO B Ce0si B KaueCTBe HEOTHEMJIEMOM COCTaBJISIIOIIeH yMeHre BOCIPUHUMATh U
KPUTHMYECKU aHa/lvM3UpoBaTb MH(POpPMALMIO, TpeJCTaBlIeHHYI0 B pa3/MyHbIX (Qopmax, IOHUMAaThb
BEPOSITHOCTHBIN XapaKTep MHOTMX peasbHbIX MpPOLECCOB U 3aBUCUMOCTeH, NMPOM3BOJAWThL MpPOCTeHIINe
BepOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMU MPUHLIUIIAMU cO0pa, aHa/In3a 1 Mpe/|CTaB/IeHUs JaHHBIX
M3 pa3IMyHbIX cdep >KU3HU 00IIecTBa W TOCy/apCTBa MPHOOIIAeT OOydYaroIuXxcsi K OOIeCTBeHHbIM
HWHTepecaM. V3yueHrie 0CHOB KOMOMHATOPUKK pa3BHMBaeT HaBbIKM OpraHM3aluu repebopa u moJcuéTa yncsia
BapUaHTOB, B TOM YMCJie, B TMPHUK/IAaJHbIX 3ajauax. 3HAKOMCTBO C OCHOBaMU TeOpUM rpadoB CO3[aéT
MaTeMaTHuecKuil QyHZaMeHT s (GOpMUPOBaHUSI KOMIleTeHLIUHA B 001acTé MHPOPMATHKU U LM(POBBIX
TexHOMOrui. [IoMUMO 3TOTO, TPU M3Y4YeHHUHM CTaTUCTUKA U BEPOSITHOCTH OO0OTaIaroTCs Tpe/CTaBIeHus
yyaluxcs 0 COBPEMEHHOM KapTUHe MHUpa M MeTo/lax ero MCC/ie[oBaHUs, (POpMUPYETCsl TTIOHHMaHKe pOJiu
CTaTUCTUKM KaK UCTOUHHMKA COLMAIbHO 3HAaUMMOW MH(OPMAaLMKY U 3aK/1a/jbIBatOTCS] OCHOBBI BEPOSITHOCTHOT'O
MBIII/IEHUS.



B COOTBeTCTBUM C [JaHHBIMH L|eJIIMHA B CTPYKTYpe Tporpammbl yueOHOTo Kypca «BeposiTHOCTb |
CTaTUCTUKa» OCHOBHOW IIKOJIbI BbiZIeJIeHbl C/IeAyIolie  cofep)KaTelbHO-MeToJuueckue  JIMHUU:
«[IpencraBneHre aHHBIX W OMMCATe/bHAsi CTaTUCTHKa»; «BeposTHOCTb»; «DyieMeHTbl KOMOWHATOPUKW»;
«BBeyienne B Teoputo rpagoB».

Copep>xanue nmuHUM «IIpefcTaBneHre JaHHBIX U OMMCaTebHasi CTaTUCTUKA» CIY>KUT OCHOBOU JJis
(dbopMUpOBaHUSI HaBBIKOB paboThl C wWHpOpPMAalMeld: OT UTeHWUS W WHTeprpeTanuu WHPOPMAaLWH,
rpe/iCTaB/IeHHOM B TabmilaxX, Ha AUarpamMmax U rpadukax g0 cOopa, Mpe/CTaB/IeHUs U aHaau3a JaHHBIX C
WCII0/Ib30BaHUEM CTAaTHUCTUUECKMX XapaKTePUCTHK CpeJHWX U paccerBaHus. Paborasi ¢ /JaHHBIMH,
oOyuaromyecsi yd4arcsi CUWTBbIBaTh W WHTEPNPeTHPOBATh JaHHbIE, BBIABUraTh, apryMeHTHPOBATb U
KPUTHUKOBaTh MPOCTEHIlIMe TUIOTe3bl, PasMbILIUIATh HaJ, (aKTOpaMH, BbI3bIBAKOIIMMU M3MEHUUBOCTb, U
OLIeHMBATh WX BJ/IMSIHME Ha pacCMaTprBaeMble BeJIMUUHBI U MPOLIeCCHI.

VHTYyuUTHBHOE Mpe/iCTaB/leHHue O CJyuyaliHOM M3MEeHUMBOCTH, MCC/e/J0BaHHEe 3aKOHOMEepPHOCTed U
TeHZeHLIU CTaHOBUTCS MOTUBHPYIOLL[ell OCHOBOM [1/1s1 U3yUeHHsl TeOpHH BeposTHOCTel. bosbilioe 3HaueHue
3/1eCb UMEIOT MpaKTUUecKure 3a/jaHus, B YUaCTHOCTHU OTIBbITHI C KJIaCCUYeCKUMH BePOSITHOCTHBIMU MO/IeJISIMU.

[MToHsiITHEe BEPOSITHOCTHA BBOJMTCS KaK Mepa IMpaBAOMNOA00Us C/ydalHOTO coObITHs. [Ipy nM3yueHuH
Kypca oOyuarorjuecss 3HaKOMSITCSI C MPOCTEMIIMMK MeTO/[aMU BBIUMC/IEHUS] BEPOSTHOCTEH B C/TyYalHBIX
JKCIepUMeHTax C DPABHOBO3MOXXHBIMH 3/IeMEHTapHbIMM HCXOJlJaMH, BEepPOSITHOCTHBIMU  3aKOHaMH,
TO3BOJISIIOIIMME CTaBUTh U PellaTh 0osee C0XKHBIE 33/laud. B Kypc BXOJST Haua/ibHbIe TIPe/CTaBIEHUS O
CTy4YalHbIX BeJIMYMHAX U UX UMC/IOBbIX XapaKTepUCTUKaX.

Takke B pamMKaxX 3TOro Kypca OCYIIeCTB/SIeTCSI 3HAKOMCTBO OOyuaroIuXCsi C MHOXKeCTBaMU U
OCHOBHBIMHM OTMepaLysiMy HaJl MHO)KeCTBaMH, paCCMaTpPUBAIOTCsl PUMepbl IPUMEeHeHUs /1/1s1 pellieHus 3a/jay,
a Tak)Xe MCI0/Ib30BaHMs B IPYTUX MaTeMaTHYeCKUX Kypcax U yueOHbIX MpeMeTax.

MECTO YUEBHOI'O KYPCA B YYEBFHOM ITVTAHE

B 7—9 knaccax usyyaercsi Kypc «BeposTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOJST pasfesibl:
«[IpencraBneHre aHHBIX W OMMCATe/bHAsi CTaTUCTHKa»; «BeposATHOCTb»; «DyileMeHTbl KOMOWHATOPUKW»;
«BBesienne B Teoputo rpagoB».

Ha u3yueHue laHHOTO Kypca OTBOAUT 1 yueOHBIN yac B HeZle/lI0 B TeUeHHe KaXKoro rojia o0yueHus, BCero
102 yuebHBIX Yaca.

COJEPXXAHUE YUEBHOI'O KYPCA (TTO TOJAM OBYUYEHUA)
7 KJacc
[IpencraBneHye JaHHBIX B BUje Tab/HLI, JuarpaMM, rpadmkoB. 3anoiHeHHe Tab/uil, yTeHre U TTIOCTPOeHKe
Juarpamm (CTo/0MKOBBIX (CTOMOUATHIX) M KPYroBbIX). UTeHHe rpadvKOB peasibHBIX MPOLieccoB. V3BneueHre
vHbOpMaLMK U3 UarpaMM U TabJInL], UCTI0/Ib30BaHKe W UHTepIpeTariys JaHHBIX.
OmnucarenbHasi CTaTUCTUKA: CpefHee apudMeTHUecKoe, Me/vaHa, pa3Max, HauboJjblliee W HauMeHbIlee
3HaveHUs1 Habopa UMC/IOBBIX AAHHBIX. [IprMepbI C/TyuaiiHOM U3MEeHUMBOCTH.
CryuJaiiHblii SKCTIepUMEHT (OTTBIT) M CTy4aiiHoe coObITHe. BeposiTHOCTL 1 yacToTa. Posib MajioBepOSITHBIX U
MPAKTUYeCKH [JOCTOBEPHBIX COOBITWI B TNpHUpOJe W B oOmiecTBe. MoHeTa M WrpajbHasi KOCTb B TeOPUU
BEpPOSITHOCTEM.
I'pad, BepiirHa, pebpo. CrereHb BepiIyHbL Yrcao pébep v cymMMapHasi CTerieHb BepIiivH. [1pecTaBieHue o
csi3HOCTU Tpada. e m yukiel. [Tytu B rpadax. O6xop rpada (siinepoB myTsh). IlpeacraBnenue o6
OpUeHTUpPOBaHHOM rpade. PelieHue 3ajay C MOMOIIIbIO TpadoB.
8 Kiacc
[lpencraBneHve [aHHBIX B BUAe Tabmuil, guarpamMM, rpaukoB. MHOKeCTBO, 371eMEHT MHOKeCTBa,
MoAMHOKecTBO. Omepalyu HaJi MHOXKeCTBaMU: O0be/MHeHHe, TiepeceueHue, norojHeHWe. CBoiCTBa
orepaluii HaJ, MHOXeCTBAMU: [epeMecTUTe/bHOe, CoueTaTe/lbHOe, pacripe/le/IUTe/bHOe, BK/IHOUEHHSI.
W cnonb3oBanue rpadryeckoro rnpejcTaBieHUs MHOXKECTB JI/Isl OTIMCAaHUsI peasibHbIX
TIPOLIeCCOB U sIB/IEHUH, TIPY pelleHnH 3a/1au.
M3mepeHyre paccemBaHus IaHHBIX. [JUCiepCcus U CTaHAAPTHOE OTK/IOHEHHe YMC/IOBBIX HabopoB. [luarpamMma
paccerBaHUs.
OnemeHTapHble COOBITUSI Ciy4daiiHOTO ombiTa. CrydaiiHble COObITHs. BeposiTHOCTH COOBITHA. OMBITBHI C
PABHOBO3MOYXHBIMH 3jieMeHTapHbIMUA COObITHsIMU. CrydaliHbiii BbIOOp. CBsA3b MeXXAy MajiOBepOSITHBIMUA U
MPaKTHUUEeCKH JOCTOBEPHBIMU COOBITHUSIMU B TIPUPO/ie, 00IL[eCTBe U HayKe.
HepeBo. CBolicTBa [lepeBbeB: €JUHCTBEHHOCTb IMyTH, CYLeCTBOBaHWE BUCSYel BEPIIWHBI, CBSI3b MEXIY
YUCIOM BepIIMH Y uucaoM pébep. [IpaBuno ymHOXeHus. PelneHwe 3ajau ¢ TIOMOIIbIO TpadoB.



[TpoTuBOMOIOKHBIE COOLITHS. [Tuarpamma Oiinepa. ObbeaArHeHMe U TiepeceueHre cOObITHN. HecoBMecTHBIE
cobObITusi. @OpMyJia CI0’KEeHUsT BEPOSTHOCTeH. Y C/IoBHasi BepOSTHOCTh. [IpaBuio ymMHOKeHus1. He3aBrucuMble
cobpiTus. [IpeacraBieHne sKCIiepuMeHTa B BU/Jie JepeBa. PellleHre 3a/lay Ha Haxo)/leHHe BEPOSITHOCTEH C
TIOMOLLBIO ZlepeBa CIy4aliHOT O SKCIepUMeHTa, Jyuarpamm Juepa.
9 Kknacc
[lpencraBneHye AaHHBIX B BHUe Tab/uil, AuarpammM, rpadyKoB, WHTEpIIpeTalusl [AaHHbIX. UTeHWe u
rnoctpoeHue Tab/uil, AUarpamm, TpadMKoB T0 peasbHbIM JaHHBIM.
[TepectanoBku U QaxkTopuan. CoueTaHusi U uncao couetaHuid. TpeyrosmbHUK [lackans. Peienue 3aau c
WCTI0/Tb30BaHHEM KOMOWMHATOPHKHY.
'eomeTpuueckasi BeposITHOCTb. CilyualiHbIl BLIOOpP TOUKM U3 (GUTYPBI HAa TUVIOCKOCTH, U3 OTPe3Ka U U3 IyTh
OKDY>KHOCTH.
Wcneitanve. Ycnex u Heypauya. Cepust ucrnbITaHWM [0 nepBoro ycrnexa. Cepusi ucnbiTaHuid bepHymu.
BeposiTHOCTH COOBITHIT B CepUM UCTIbITaHUHN BepHy/uin.
CryualiHasi BeJIMUMHA U pacripefiesieHre BeposiTHOCTel. MaTemaTrueckoe o)xugaHue u agucrepcusi. [Ipumepsr
MaTemMaTUueCcKoro OXKUAAHWUS KaK TeopeTUUecKOoro CpeJHero 3HaueHWsi BeIUMYMHBbI. MaremaThueckoe
OXKUJIaHWe U JUCTIePCUs CTyYaliHOM BeJTMUUHbI
«UMCJIO YCIIeXO0B B CEPUU MCITbITaHWM bepHyin».
[MoHsiTre 0 3aKoHe OosbIIMX uKces. i3MepeHre BePOSITHOCTEH € TOMOLIBIO YacTOT. Posib 1 3HaUeHHe 3aKOHa
OOMBILMX UKCeT B TIPUPO/Ie U 00IIiecTBe.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHIS PABOUEN ITPOTPAMMEI KYPCA

(ITOTOAAM OBYUEHUMA)

[IpenmeTHBIE pe3y/IbTaThl OCBOEHHs Kypca « BeposiTHOCTh M CTaTUCTUKa» B 7—9 Kaccax XapaKTepu3yrTCs
creylolUMA YMEHUSIMU.
7 Kjacc
YuraTh HHPOPMALMIO, TIPeJICTaB/IeHHYIO B Tab/MLaX, Ha JuarpaMMax; rpeJCTaB/sTh JaHHbIe B BU/e Tabul,
CTPOUTH AUarpamMMmel (CTo0MKOBLIe (CTO/I0YaThIe) U KPYTOBbIE) 110 MaCCHBaM 3HAaUeHHH.
OnucbiBaTb U WHTEPIIPETUPOBAaTh peasibHble UKC/IOBLIe J[laHHbIE, TIpe/ICTaBleHHble B Tab/uIaxX, Ha
[arpammax, rpaukax.
Wcnonb30BaTh A1 ONMCAHWS [JAHHBIX CTaTUCTUUECKWe XapaKTepUCTUKU: cpefgHee apudMeTHUecKoe,
Me/iaHa, HauboJiblllee U HaUMeHblllee 3HaUeHus], pa3Max.
VMeTs mpeAcTaBieHHMe O CAyyallHOM W3MEHUMBOCTM Ha TMpuMepax LieH, (uU3nuecKux BeUuMH,
aHTPOIIOMEeTPUYECKHX IaHHbIX; UMETh TIpe/ICTaB/JeHre O CTaTUCTUUECKOM YCTOMUMBOCTH.
8 knacc
N3BnekaTh 1 1ipeoOpa3oBbIBaTh WH(POPMALHIO, TIPEACTaB/IeHHYI0 B BHje Tab/Mll, AuarpamMM, rpadukos;
TIpe/ICTaB/IsITh JaHHbIe B BUZle Tab/vlLl, AUarpamm, rpadmKoB.
OnuceiBaTh JaHHbIE C MMOMOLBI0 CTaTUCTUUECKUX TIOKa3aTesel: CpeJjHUX 3HaYeHUU U Mep paccerBaHUs
(pa3max, aucriepcusi M CTaHAapTHOE OTK/IOHEHHe).
HaxoguTh 4aCTOTHI UHC/IOBBIX 3HAUEHHH M YaCTOTHI COOBLITHH, B TOM UMCJIe TIO0 pe3y/ibTaTaM U3MEePEeHUH u
Ha0/IF0JeHUH.
HaxomuTh BEPOSITHOCTH CTy4aliHBIX COOBITHI B OIbITaX, 3Hasl BEPOSITHOCTU 37IEMEHTAPHBIX COOLITHM, B TOM
YKCJie B OMbITaX C PABHOBO3MOYXHBIMH 3/7IeMeHTaPHBIMH COOBITHSMHU.
Wcnonb3oBath rpaduueckrie Mojiend: /1epeBo C/1ydyalfHOro 3KCIepuMeHTa, JuarpaMMbl Jiiiepa, uuc/ioBast
rpsimasi.
OnepupoBaTh TMOHSTUSIMA: MHOXKECTBO, TIOJAMHOKECTBO; BBIMIOJHATh OMEpalui HaJ, MHO>XeCTBaMHU:
o0beuHeHre, TiepecedyeHre, [OTOJHeHWe; TIepeurC/IATh 3/IeMeHTbl MHOJKeCTB; TIPUMEHSITh CBOWMCTBa
MHO>XECTB.
Wcnonb30Bath rpaduueckoe rpejcTaBieHre MHOXKECTB U CBsi3el MeXXJy HUMU /1JIsl OMMCAaHUs TIPOLIeCCOB U
SIBJIEHUI, B TOM UMCJIe TP PellIeHUH 3a/iau U3 IPYTUX YUeOHbBIX TPeJMETOB U KYPCOB.
9 knacc
WM3BnekaTh 1 npeobpa3oBbIBaTh MH(GOPMALMIO, TTPEJCTaBIeHHYI0 B Pa3/IMUHBIX UCTOYHUKAX B BU/le Tab/MLI,
JMarpaMM, rpaUKoB; TIpeCTaB/saTh JaHHbIe B BUZe Tab/uil, Auarpamm, rpaduKoB.
Pemiath 3aJjauM OpraHM30BaHHBIM T1epe0OpPOM BapHAHTOB, a TaKKe C KCMO/Ib30BaHWEM KOMOWHATOPHBIX
TpaBWI U METO/IOB.
Vcnosib30BaTh omnucaTe/bHble XapaKTepUCTUKU /11 MaCcCUBOB YMCJIOBBIX [JaHHBIX, B TOM UUCJ/Ie CpeJHUe



3HaueHUsi U Mepbl PaCCeMBaHUSI.
HaxoauTb 4acTOThI 3HaU€HUM W YaCTOTHI COOBLITHS, B TOM UHCJIe TIO/b3YSICh pe3y/IbTaTaMu MPOBeJEHHBIX
M3MepeHul 1 Hab/To1eHu .
HaxomuTh BEPOSTHOCTH CAy4YalHBIX COOBITUH B W3YUEHHBIX OIbITaX, B TOM UYKC/Ie B OMNbITax C
PABHOBO3MOYXKHBIMHM 3JIeMEHTAPHBIMU COOBITHUSIMH, B CEPUSX HUCTBITAHWW [0 TIePBOTO yCIieXa, B CepusixX
vcrblTaHui bepHyu.
VMeThb 1ipe/icTaB/eHHe O CIyuyaiiHON BeJTMUMHE U O Pacrpe/ie/ieHUH BepOSITHOCTEM.
WmMeTs mipesicTaB/ieHHWe O 3akOHe OOJBIIMX YKMCe/l KAaK O TPOSIBIeHWH 3aKOHOMEPHOCTH B CyYailHOM
M3MEeHYMBOCTHU M O POJIM 3aKOHA OOJBIINX UKCesT B TIPUPO/ie U 0011jecTBe.

TEMATUUYECKOE IIJTAHMPOBAHUWE YUEBHOI'O KYPCA (TTO TOJAM OBYUYEHUS)

7 knacc (34 u)
Haspanne  pasgesa
(Tembl) (urcioOCHOBHOE cofiepyKaHue XapakTepUCTHKA [1eITeTbHOCTH 00yYaronnxcst
yacoB)
[IpencraBieHye [IpencrapneHue JIAHHBIX BOcBauBaTh Croco0bl Tripe/iCTaBJIeHUs
TaHHBIX TabMLax. [MpakTHUecKueCTaTUCTUUECKUX JAaHHBIX U UMC/IOBBIX MaCCUBOB]
(7 v) BBIUMC/IEHUS] TI0  TaOMMYHBIMC TIOMOIIBIO  TabiaWly W JuarpaMMm  C
JTAaHHBIM. N3Bneuenue WUCIIOMb30BaHUEM  aKTyajbHbIX W Ba)KHBIX
VMHTeprpeTaLys TabIMUHBIX|JAHHBIX (memorpaduueckre JlaHHbIe,
maHHbIX. [IpakTHUeckasi paboTa  [MPOU3BOJCTBO TIPOMBILLLJIEHHOM u
«Tabmurpi». CeJIbCKOXO03sICTBeHHOM TIPOAYKLIUH,
['pacdrueckoe Tipe/ICTaB/IeHNe00IIeCTBeHHbIE U TIPUPO/IHBIE SIBJIEHHS).
MAHHBIX B  BUJe  KPYroBbIX,I3yuaTb MeToabl paboOThl C TabIMYHBIMU U
CTOIOMKOBBIX (cronbuaThIX)rpaduueckUMU  TIpeJCTaBIeHUMH JIaHHBIX C
nuarpaMM. UTeHue W TIOCTPOEHUETOMOLbI0  LIM(POBLIX pecypcoB B  XoJe
uarpamm. [TpuMepbINpakTUYeCcKuX paboT
nemMorpagpuuecKkux Jyarpamm.
[TpakTUyeckast pabora
«/JuarpamMmeI»
OrnucaresibHas UucioBeie  Habopel.  CpegHeeOcBauBaTh TOHSATHS: YKMCIOBOM Habop, mepa
CTaTUCTHKA apudmMeTHUeckoe. L[eHTpa/IbHOW TeHJeHLIMM (Mepa LieHTpa), B TOM
(8 ) MenvaHa  uYHCIOBOrO  Habopa.juuciie cpeiHee apudmMeTHyeckoe, MeraHa.
Y CTOMYUBOCTb MeIMaHbI. OnuceiBaTh ~ CTaTUCTUYECKWE  [aHHble  C
[TpakTrueckass paboTta «CpegHHETNIOMOIIBI0 CPeAHer0  apuMeTHUecKoro W
3HaUEHUSI». Me/MaHbl. PeliaTh 3a/jauu.
Haubosibiiee 1 HavMeHbIeelI3yuaTh CBOWCTBA CPeAHUX, B TOM UHC/IE C
3HaueHWsi YMUCIOBOrOo  HabopaJnomolibio LU(POBLIX DPeCcypcoB, B Xofe
Pa3max TPaKTHUeCKUX pabor.
OcBauBaTh TIOHSATUS: HauboJibIlee "
HavMeHblllee 3HAUeHHs YUCIOBOTO MacCUBa,
pasMax.
PemaTh 3a7auu Ha BBIOOp Criocoba omucaHus
[TAaHHBIX B COOTBETCTBUU C MPUPOJOH JAaHHBIX U
L[e/ISIMU UCCTIeIOBaHUsT
CryyaiiHast CrnyyaiiHas M3MeHUMBOCTHOCBaMBaTh TOHSATUS: YacTOTa 3HAueHUM B
113MEeHUHBOCTh (mpumepsl). YacToTa 3HaueHWil BMacCUBe JlaHHbIX, TPYNNAPOBKA  JlaHHbIX,
(6 u) MaccrBe [aHHBIX. ['pynmnupoBKa.rMCTOrpaMMa.
['McTorpaMMBl. CTpouTb U aHalIW3UpOBaThb TUCTOTPaMMBI,
[TpakTHueckas paboTanoabupaTh MOAXOSIIMHN 1Iar TPYIIHUPOBKY.
«CryyaiiHasi '3BMEHUMBOCTb» OcBauBaTth  rpaduueckue  Ipe/CTaB/IeHUs]
pa3HbIX BU/IOB C/IyYaliHOW M3MEeHUHMBOCTH, B TOM
YKC/ie C TIOMOLLbIO LIM(POBLIX PeCypCoB, B X0/1€
MpPaKTHUUeCKOW paboThI




Brenenve B

rpacgos
(4 4)

TEOpHIO

['pad, BepLLHa, pebpo.
[TpencraBneHue 3aZiaumn C
TTOMOLLBIO rpada. Crenenp|
(BasJIeHTHOCTb) BepIIMHBL. Uucio
pébep © CyMMapHasi CTelleHh)
BepwvH. Llerns u pukia. Ilyte B
rpade. [IpencraBnenue 0
cBsi3HOCTH Tpada. OO6xox rpadal
(stinepoB myTh). IlpezcraBieHue
00 OpHeHTUPOBAHHBIX rpadax

OcBauBaTh TOHATHS: rpad, BeplIMHa rpada,
pebpo rpada, crerneHb (BaIeHTHOCTb BEPILKHbI),
LieMb Y LUK

OcBauBaTh TOHSTHS: MyTh B rpade, 3iiepoB
myTh, 00x07 rpada, OpueHTHPOBaHHbIN rpad.
PeriaTh 3aZlaud Ha TOMCK CYMMbI CTereHei
BepiiMH rpada, Ha Mowick obxoza rpada, Ha
MOWCK TyTel B OpPUeHTUPOBAHHBIX rpadax.
OcBauBaTh CMOCOOBI Mpe/CTaBIeHus 3a7au U3
Kypca anreOpsl, reoMeTpuH, Teopuu
BepOSITHOCTeM, IPYrUX MpeJMeTOB C IMOMOLIbIO
rpacoB (KapThbl,

CXeMbl, 3/IeKTpUUecKue LieMy, GyHKLMOHATbHbIE
COOTBETCTBMSI) Ha IpUMepax

BepoAaTHOCTb

UdCTOTa CﬂyqaﬁHOFIE)Ii

CiyyanHbld ONBIT M CJIydanlHOe
cobObITHe. BeposiTHOCTh U 4acToTa|

OcBavBaThb MOHATUA: CJIy4alHBIM ONBIT WU
clyyaiiHoe — coObITHe,  MajlOBepOsSTHOe U

CoObITHS coObITHsI. Pob MasoBepOSITHBIX HIMPAKTUYECKH [JOCTOBEPHOEe COOBITHE.
(4 9) MpaKTUYeCKU JocroBepHbIX|MI3yuaTh 3HAUMMOCTh MasIOBEPOSITHBIX COOBITHIM
CoObITHII B TIPHPO/ie U B 00IIIeCTBe.B TIPUPO/e M 00I[ecTBe Ha Ba)KHBIX MPHMepax
MoHeTa ¥ wuWrpajbHas KOCTb B[(aBapuM, HecuaCTHble  C/lyyad,  3allllTa
TeOpPUU BEPOSITHOCTEH. TepCOHabHON vH(opMaLyy, repeziaya
[Mpaktuueckass paborta «YacrorajaHHbBIX).
BbIMaJieHNsl Op/ia» VI3yyaTb pO/Ib K/IaCCUUECKUX BEpPOSTHOCTHBIX|
Moziesieid (MOHeTa, UrpajibHasi KOCTb) B TeOPUU
BEPOSTHOCTEU.
Habmrogate ¥ uU3yyaTb uyacTOTY COObITUN B
MPOCTBIX 3KCIIepUMEeHTaX, B TOM UHCJe C
MOMOILIbI0  LM(POBBIX PpecypcoB, B Xofe
MPaKTHUUeCKOi paboThI
O6006111eHME, [TpescraBieHue JlaHHBIX I IOBTOPSATH M3y4YeHHOE U BbICTPAWBaThb CUCTEMY]
KOHTPOJIb OnucaresibHast CTaTUCTHUKA.3HAHUH.
(5u) BeposiTHOCTh cnyuyaliHoroPelliaTh 3a/laud Ha TIpe/iCTaB/eHre U OIMcaHue
coObITHS TAHHBIX C MOMOILIbIO W3yUeHHbIX|
XapaKTepUCTUK. Ob6cyxpaatb TIpUMephbl
C/ly4aliHBIX ~ COOBITHIL, Ma/IOBepPOSITHBIX U
MpaKTUUeCKU JIOCTOBEPHBIX CTy4YalHbIX
COOBITHH, UX POJIY B TIPUPO/IE ¥ )KU3HU UeJIOBEKa
8 knacc (34 u)
HasBanue  paszesna
(Tembl) (uncioOCHOBHOe cofiep KaHue XapakTeprCTHKA AesTeTbHOCTA 00yJaroiuxcst
4acoB)
[ToBTOpenue KypcallpejcTaBieHue JaHHBIX.[[IOBTOPSITL U3yUeHHOEe U BBICTPAUBATb CUCTEMY]
7 Kiacca OnucarenbHas CTaTUCTHUKA.3HAHUU.
(4 u) CrnyyaiiHast M3MeHUMBOCTb.[PelllaTh 3a/lauM Ha Tpe/iCcTaBlIeHre U OTNHMCaHUe
CpeHHe UMCI0BOTO Habopa. AHHBIX C TOMOIIbIO W3y4YeHHbIX|
CnyyaliHble COOBITHSI.[XapaKTePUCTHK. Pemiath 3aZiaumn Ha|
BeposiTHOCTH u YaCTOThLIpe/iCTaB/ieHe TPYNMNUPOBaHHBIX [AAHHBIX U
Knaccuueckre Mofied  TeOpUMONMCAHUE CTy4YallHOW M3MEHUYMBOCTH.
BEePOSITHOCTEIA: MOHeTa vPelllaTh 3ajjaud Ha oOMpejiejieHHe YaCTOThI

HI'Da/IbHAsA KOCTb

C/lyyaliHbIX COOBITHH, 00CYy)KZeHHe MpPUMepOB
CJlyuyaliHbIX ~ COOBITHIA, MAaJlOBEPOSITHBIX |
MpaKTUUeCKU JIOCTOBEPHBIX C/TyYaiHbIX

COOBITHI, X POJIH B IPUPO/IE U KMU3HU YeJIOBEKa)




OnucarenbHast
CTaTUCTUKA.
PaccenBaHue JJaHHBIX
(4 9)

OTK/I0HeHUS. Hucriepc

,Z[I/Ial"paMMBI paccernBaHUA

urcsioBoro Habopa. CraHzapTHoe
OTK/IOHEHHe YKCI0BOro Habopa.

I/IH|OCBaI/IBaTb MOHATUA: JUCTIepCHA U CTaHAAPTHOE
OTKJ/IOHEeHHe, HCI10/Ib30BATH 9TH
XdDAKTEPUCTHUKU [Jid OINKMCaHUA DPdCCEeHBaHUA
/IaHHBIX.

BbI,I[BI/IFaTI: ruroTe3sl 00 OTCYyTCTBHUHU WJ/IN
Ha/IMYHU CBA3U T10 JHArPaMMdM pdCCENBAHMA.

CTpouTb  [AuWarpaMMbl  pacCevBaHUS  TIO
VMMEOILIMMCS JaHHBIM, B TOM YKCJIe C TIOMOLIbIO
KOMITbIOTEpa
MHoxectBa (41u)  [MHOXeCTBO, MoJMHOeCTBO..OCBauBaTh TOHSTHS: MHOXXECTBO, 3JIeMEeHT|
Omnepauyy  Hafi, MHOXXeCTBAMU:MHO>KeCTBa, TTOJJMHOKeCTBO.
o0bejuHeHue, repeceueHue,BEIMONHATE  OTepaliid  HaJ, MHOXXeCTBaMHU:
[TOTIO/THEeHKe. 00beJuHeHNe, TlepecevyeHue, OT0/THeHHE.
CBolicTBa orepanu HazVlcrionib30BaTh CBOMCTBA: IepeMeCcTUTeNbHOE,
MHO>KeCTBaMHU: coueTaTesIbHOe, pacrpezie/iuTe/IbHOe,
repeMeCcTUTeNbHOe, BK/tOueHusl.  Vcronb3oBath — rpaguueckoe
coueTaTesIbHOe, rpe/iCTaB/ieHe MHOXECTB TIpU  OMUCAHUU
pacripefie/iuTe/IbHOe, BK/IFOUEHUS]. [peasibHbIX MPOLeCCOB U SIBJIEHUM, TIPY PelleHrH
['pacdriueckoe rpe/iCTaB/IeHNeBaziayu U3 JPYryux yueOHbIX TIPeZIMETOB U KypCOB
MHOYKEeCTB
BeposiTHOCTB OrieMeHTapHbIe coObITHs.OCBaMBaTh TIOHATHUS: 3/IeMEHTapHOe COOBITHe,
CyTydaitHoro coobITUsCiiyuaiiHble coObITHs.[C/lyualiHOe ~ COObITME ~ KaK  COBOKYITHOCTH|

(6 9)

baronpusTcTByroLye
SieMeHTapHbIe COOBITHSI.
BepositHOCTH cOObITUI. OMBITH]
C PaBHOBO3MOYXHBIMU
9/IeMEHTAPHBIMUA  COOBITUSIMH.
CrnyuaitHbiii BBIOOP.
[TpakTrueckast pabora «OIbITHI
C PaBHOBO3MOYXHBIMU
9/1IeMEeHTapHBIMUA COOBITHSMI»

O71aroNpUSATCTBYIOUIMX 3/IEMEHTAPHBIX COOBITHH,
PaBHOBO3MOKHbIE 3/leMeHTapHbIe COOBITHS.
Pemath 3a7jaud Ha BBIUMC/IEHHWE BEpPOSITHOCTEM
COOBITMII TI0  BEPOSITHOCTSIM ~ 37IeMeHTapHbIX
COOBITHI CTy4aliHOTO OTIBITA.

PemaTh 3a/jaud Ha BBIUMC/IEHHWE BEpPOSITHOCTEH
COObITHII B OMBITAX C PaBHOBO3MOXKHBIMH
JJIeMeHTapHBIMU COOBITUSIMH, B TOM UHC/e (|
MOMOLLIBI0 KOMIIBIOTEPA.

[TpoBOAUTD u 13yyaTtb OTBIThI C
PaBHOBO3MO)XHBIMHU 37IeMEHTapHBIMH COOBITHSMHU|
(c ucrmosib30BaHHWEM MOHET, Wrpa/ibHbIX KOCTeH,
PYTUX MoJfesnield) B X0/ie MPaKTUYeCKOUW paboThl

Beenenve B Teoputo

rpacdoB
(4 1)

[epeBo. CBoiicTBa jiepeBa:
e/IMHCTBEHHOCTh MyTH,
CylL|eCTBOBaHUE BUCSUEH]

BEPIIUHBI, CBSI3b MEXK]y UHC/IOM|
BepIIMH W  UWCIOM  pébep.
[TpaBUIO YMHOXKEHUSI

OcBauBaTh MOHATHS: /1epPeBO Kak rpad 6e3 1ukia,
BUCSTUasl BepIIWHA (/IUCT), BETBb JlepeBa, MyTh B
nepeBe, IMaMeTp JlepeBa.

M3yuaTh CBOWCTBAa /JepeBa: CYyIIeCTBOBaHUE
BUCSTUEl BepILUHbI, e[UHCTBEHHOCTh MyTH MEX]Y|
IBYMsI BEPLITUHAMU, CBSI3b MEXK/Iy UHC/IOM BepIIHH
1 4Kc/ioM pébep.

Periath 3a/1auy Ha TIOUCK U TT€PEUUC/IEHHE TTyTeH B
nepeBe, Orpejie/ieHye YKC/Ia BEPIIWH WK PEdep B
nepeBe, 00xof OMHAPHOTO JlepeBa, B TOM YHCJIe C

MPYUMEHEHWEM TMDABHJ/Id YMHOXKEHUA

CrnyuaiiHble COOBITHS
(8 4)

[TpoTBOIOI0XHOE cobbITHe.(OcBavBaTh TIOHSITHSI: B3aIMHO
Jlnarpamma Oiisiepa.POTUBOIIO/IOKHBIE COOBITHS, Orepanu Ha/y|
OObeaviHeHWe W TepeceueHUeCOOBITUSIMYA, O0BeIUHEHHWe U TiepeceyeHue
COOBITHIA. HecoBmecTHbIeCOOBITHH, [JuarpamMma Oinepa (Jiiepa—
cobbiTusi. Dopmyna  coKeHUsiBeHHa), COBMECTHbIE i HECOBMECTHbIE COOBITHSI.
BEPOSITHOCTE. [MTpaBuiolI3y4yaTs TeOpeMbl O BEPOSITHOCTH 00be/IMHEeHHS]
YMHO>XeHUsI BEepPOSTHOCTEN.IBYX coObITHI (popmyibl CJI0KeHUs]
YcnoBHast BEPOSATHOCTb.BEPOSTHOCTEN).




He3saBucuMebie CcoOBITHS.
[TpencraBieHue CJTydaiiHOT O
SKCIIePUMEHTA B BU/IE JlepeBa

Periath 3a/1auM, B TOM UMCJIe TEKCTOBBIE 3a/laum]
Ha orpejie/ieHre BepPOsITHOCTel 00beZiMHeHUs 1
repeceveHusi COOBITHI C TIOMOIIBIO UHMC/IOBOMH
MpsMOM,  AudarpaMM  Jujepa,  (OpPMYJIbl
CJI0’KEeHUsI BePOSTHOCTEN.

OcBauBaTb TMOHATHS: TPaBUIO YMHOXXEHHs
BepOSITHOCTEH, yCJIOBHas! BEPOSITHOCTb,
He3aBUCHUMbIe COOBITHSI [JIepeBO  CJTy4YaiiHOTO
OIbITA.

V3yuathb CBOMCTBA (onpesenenus)
HEe3aBUCUMBIX COOBITHH.
PemlaTh  3alaud  Ha  OmpejiesieHWe U

1ICI10/Ib30BaHKUe He3aBUCUMbBIX COOBLITHH.

PeliaTh 3a/jauy Ha TIOMCK BepOSITHOCTEH, B TOM
YKC/Ie YC/IOBHBIX, C WCIIOJb30BaHWEM JiepeBa
CJIy4aliHOTO OTIbITa

O06o0611eHNE,
KOHTDOJIb
(4 1)

[IpencraBnenve JIaHHBIX.
OnucaresnbHas CTaTUCTHKA.
['padbl. BeposiTHOCTH CilyuaiiHOTO
CoOBITHSI. OneMeHTS]
KOMOMHATOPUKA

[ToBTOPSITH U3yUeHHOe 1 BbICTPauBaTh CUCTEMY
3HaHUWH.

PerniaTh 3a/lauM Ha Tpe/iCTaB/IeHHe U OIMMCaHUe
TAHHBIX C MOMOLIbIO W3y4YeHHbIX
XapaKTepPUCTUK. Periate 3a/1a4u q
rpyMeHeHreM rpagoB.

PeriaTh 3a/jauM Ha HaXO’K[eHUe BepPOSITHOCTU
CJlyualiHOTO ~ COOBITUSI TI0  BEPOSITHOCTSIM
9/IEMEHTapPHBIX COOBITHIA, B TOM UHCJIE B OTIBITAX|
C PaBHOBO3MOKHBIMU 3/1eMeHTapHbIMU
COOBITUSIMU.

PeraTh 3a/jaud Ha HaxXOXK/|eHUE BEepPOSTHOCTEU
00beJUHEHUSI U TIepeceueHust COOBITHI, B TOM
yKrc/ie  He3aBUCUMBIX, C  WCIOJIb30BaHUEM
rpaduueckux  TIpe/iCTaB/eHU U [JlepeBa
C/Iy4aiiHOT'O OTIbITA.

Periath 3a/1auM Ha TiepeUKCIeHre KOMOWHAIUH
(uMcsia TiepecTaHOBOK, UWC/a COUYeTaHWM), Ha
HaXOXKJeHWe  BEPOSITHOCTeM  coObITUH
nprMeHeHreM KOMOWHATOPUKH, B TOM UHCJIe C

MCIT10/1Ib30BdAHHWEM TPeYT'OJIbHHKA Ilackans

9 knacc (34 u)

HassaHue
(Tembr)
yacoB)

paszena
(uncso

OcHOBHOe coJep>KaHue

XapaKTepHCTI/IKa AedaTe/IbHOCTH o6yqa}oumxc51

[ToBTOpEHUE
KJlacca
(4 1)

Kypca 8

[IpesncraBieHue
OnwucaresibHast CTaTUCTHKA.,
Onepari  HaJ,  COOBITUSAMHU.
He3aBUCHMMOCTb COOBITHI

JdaHHBIX.

[ToBTOPSITH U3yUeHHOE U BbICTPAauBaTh CUCTEMY
3HaHUMU.

PeliaTh 3a/laud Ha TpeJCcTaB/ieHre U OMKcaHue
[TAHHBIX.

PelliaTh 3aJjauM Ha HaxXxOXK/|eHMe BepOSITHOCTeH
00beJUHEHUST U TiepeceueHusi COOBITHH, B TOM
ylrc/e He3aBUCUMBIX, C HCIIO/b30BaHUEM
rpaduuecKMx — TMpefCTaBlIeHUHd U JiepeBa
C/Ty4aliHOTO OTIbITA.

PeliaTh 3a/jaud Ha repevrcieHre KOMOWHALWHT
(uncna mepecTaHOBOK, YMC/Ia COYeTaHWM), Ha

HaXOXKJeHWe  BepOsITHOCTeM  CcoObITUH (|




[MpUMEeHEHHEM KOM6I/IHaTOpI/IKI/I, B TOM 4uci/ie (
MCI10/Ib30BaHWEM TPEYT'OJIbHHUKA ITackans

OeMeHTbI KombuHaTopHOe npaBu10OCBarBaTh TOHSATHUS: KOMOMHATOPHOE TPABUJIO
KOMOMHATOPUKH YMHOXKEHUSI. [TepecTaHOBKU.yMHOXXeHUS], YIOpsiioueHHass Iapa, TPOMKa
(4 u) dakropuan. CoyeTaHusi U UKCI000BEKTOB, TepecTaHOBKa, (pakTopuan 4Yucha,
COYeTaHM. TpeyrosbHUKCOUETaHWe, UUC/IO COUETAaHWM, TPeyro/IbHUK
[Mackans. Ilpaktuueckasi paborallackars.
«Bprurcienve BeposiTHOcTer — cPeraTth 3a/1auu Ha TIepeurciIeHue)
MCT0/b30BaHHEeM KOMOWHATOPHBIX|YTIOPSIIOUeHHBIX T1ap, TPOeK, Iepeunc/ieHue
(YHKLUM 3/1IeKTPOHHBIX TaOMUL» [MEPECTAaHOBOK U COYETAaHWH  3/IEMEHTOB
Pa3/InYHbIX MHOXECTB.
PemaTh 3aZjaud Ha IpUMeHeHHe YMC/Ia
couetaHuii B anrebpe  (COKpaléHHOe
yMHOKeHre, 6uHOM HbloTOHA).
PeliiaTh, MpUMeHsisi KOMOWHATOPUKY, 3aZlaui Ha|
BbIUMC/IEHUE BepOSITHOCTel, B TOM UMCJIE C
MOMOILIbI0  3JIEKTPOHHBIX ~ Tabiui, B Xojie
MPAaKTU4YeCKON paboThI
["'eomeTpHueckKas ["eomeTpHueckas BepOSITHOCTb.(OCBanBaTh TIOHSATHE reoMeTpUUeCcKoy
BEPOSITHOCTD CnydaiiHblii  BBIOOp TOUKM HW3BepOSTHOCTH. Pernath 3a/jauM Ha HaxOXKIeHHe
(4 u) (Urypbl Ha IVIOCKOCTH, U3 OTPe3Ka,BepOSATHOCTEN B OMbITaX, MpeZCTaBUMbIX Kak
W3 ZIyTU OKPY>KHOCTH BHIOOD TOYEK U3 MHOTOYTOJIBHUKA, KpYyTa,
OTpe3Ka WIM [yrd OKPYKHOCTH, YMC/IOBOIO
MIPOMEKYTKa
VcribITaHus VcnbiTaHve. Ycrnex M Heyzjaua.OcBauBaTh TIOHSITHS: UCTIbITaHue,
bepny/uu (6 u) Cepusi WCTBITAHUN [0 TIepBOTOPJIeMeHTapHOe COOBITHE B MCIBITaHWU (YCIIeX U
ycriexa. Mcneltanuss bepHynnu|Heyzjaua), cepusi MCIbITaHWM, HaCTyIUIeHUe
BeposiTHOCTH COOBITHI B CEepUHIIEPBOrO ycriexa (Heyjauu), Cepusi UCTIBITaHUH
WCITbITaHU] Bepuynnu.bepnynnu.
[TpakTrueckast paboTa Pemmath 3aZjauy Ha HaxXOXK[€HUE BepOSTHOCTEU
«VcnbiTanus bepHyin» COObITUII B CepuMd UCMBbITAaHUNA [0 TIepBOTO
ycriexa, B TOM 4uc/ie ¢ IpruMeHeHreM (opMYyibl
CYMMBbI TeOMeTpUUeCKOW ITPOrpecCru.
Pemath 3aZjauy Ha HaxXOXK[eHUE BepOSTHOCTEU
9/IeMEHTapHbIX COOBITUM B CEpUH MCITBITAaHUM
bepHy/uIM, Ha HaXOX[eHWe BepOATHOCTH
OIpe/le/IEHHOrO0 4YWC/Ia YCIeXOB B Cepuy
vcnpiTaHud  bepHynm.  U3yuate B xoze
MpaKTHUeCcKoi paboTbl, B TOM YKCJ/Ie C TIOMOLI[bIO
L[M(PPOBBIX PeCcypcoB, CBOMCTBA BEPOSTHOCTH B
cepuM UcIbITaHUK bepHynm
CnyuariHas CiyuariHas BeJIMYMHA WOCBOUTb TIOHATHS: C/ydaliHasi —BeJMUMHa,
Be/iurHa (6 u) pacripeiesieHre BepOSITHOCTel.3HaueHHe C/ly4yaiHOM BeJINUMHBI,
MaTemaThueckoe OXXHJaHue Hpacrpe/iesieHre BepOsiTHOCTe!.
MCTIepCHst CyvaiiHOM BesTMUMHBL3y4yaTh 1 00CyKAaTh PUMephI IUCKPeTHBIX U
[TprimMepsI MaTeMaTHUueCKOroHerpepbIBHbIX CyYalHbIX BeJIMUWH (POCT, Bec|

O)KH/IAaHUSI KaK TeopeTHYeCcKOro
CpeZIHero 3HaUeHUS BeJTHUMHBI.
[ToHATHE O 3aKOHE OOJBIIHNX]
urces. Vi3amepeHue BepOSITHOCTeH
MOMOIILI0 4acToT. IIprMeHeHMe
3aKOHa OOJIBIIKMX UMCET

ye/ioOBeKa, UMC/AEHHOCTb Hace/leHus, [pyrue
V3MeHUMBbIe BeJMUMHbI, pacCMaTpUBAaBILeCs B
Kypce CTaTUCTHKH), MOJe/bHbIX CIy4YalHbIX
Be/TMUMH, CBSI3aHHBIX CO C/IydyaliHbIMU OTbITaMH|
(bpocaHre MOHETBI, WrpaJibHOM KOCTH, CO
CJTy4aliHBIM BBIOOPOM H T. T1.).

(OcBauBaTh TTOHATHA. MaTeMdTHueckKoe




OXHUJaHWe  C/AydyalHOM  BeJIMYMHBbl  Kak|
TeOpeTHYecKoe CpejiHee 3HaueHue, AUCIIepCHs]
C/Ty4yallHOM BeJIMUMHBbI KaK aHa/or JUCIepCcudy
UKC/I0BOTO Habopa.

Pemmathb 3a/jauu Ha BbIUKC/IEHUE
MaTeMaTUueCKOro OXKHJaHUsi UM JUCIepCuy
[IMCKPeTHOM  CJIy4YalHOM  BeJIMYMHBI 10
3a/JaHHOMY pacripe/ieJieH!I0, B TOM UMCIIe 3a/iay,
CBSI3aHHBIX CO CTPAaXOBaHUEM U JIOTEPesiMHU.
3HAaKOMUTBCSI C MaTeMaTUYeCKUM OKU/IaHUEeM U
[IMCTIepcrell HeKOTOPBIX pacripe/ie/ieH!id, B TOM
uKCIie pacripefie/ieHust C/lydaliHOW BeJIMUMHbI
«UUC/I0  yCTIeXOB» B CEPUM  UCITBITAaHUM
bepHysim. WM3yuaTb 4YacTtoTy CcoOBITHSI B
MOBTOPSIFOLMXCSA ~ C/IyYaliHbIX  OMNbITax  Kak
C/Ty4aliHyHO BEeJIMUUHY.

3HAKOMUTBHCSI C 3aKOHOM OonblIMX uucen (B
dopme BepHy/n): Tipy O0/IBILIOM UKC/IE OTTLITOB
yacToTa coObITHS G/M3Ka K ero BePOSITHOCTH.
PeliaTh 3a/lauM Ha M3MepeHue BeposSITHOCTEH C
MOMOIIIbIO YaCTOT.

OOcCy>XJaTh po/b 3aKOHA OOMBIIMX YKMCEN B
000CHOBAaHMM YaCTOTHOTO MeTO/la M3MepeHUs]
BEPOSITHOCTEN.

OOcy>xzaTb 3aKOH OOJBIIMX 4YKMCen  Kak|
MpOsIB/IeHHe CTaTUCTUUeCKOW YCTOWUYMBOCTU B
M3MEHUMBBIX SIBJIEHUSIX, POJIb 3aKOHA OOJIBIINX|
yrices B IPUPOJie U B >)KW3HHU UesloBeKa

006006111eHNE,
KOHTpO/b (10 )

[IpencraBiieHue [aHHBIX.
OnucaTtenbHast CTaTUCTHKA.
BeposiTHOCTB CTy4alHOr o
COOBITHSI. DneMeHThbI
KOMOWHATOPUKH. CnyJaiiHbie

BE&/IMUMHBI U pacCripeie/ieHudA

[ToBTOPSITH U3yUeHHOE U BbICTPauBaTh CUCTEMY
3HAHUIA.

Periath 3a/jlauM Ha Mpe/CTaB/eHHe U OMMCaHUe
/TaHHBIX.

Periath 3a/jlauy Ha HaXOXK/|eHUEe BepOSITHOCTeU
COOLITMH, B TOM UMC/Ie B OIbITaX C
PaBHOBO3MOXXHBIMU 3/IeMeHTapHbIMU
COOBITUSMU, BEPOSITHOCTeN O0beJUHEHUSI W
repeceueHust COOBITHH, BBLIUMC/IATH,
BEpPOSITHOCTU B OIbITaX C CEPUSIMU CTydalHbIX|
WCTIBITAaHUH
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