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®enepanpHas paboyas mporpaMma mo y4dyeOHOMY mpenMery «MaremaTukay
(6a30BbIN ypoBeHb) (mpenMeTHass oOnacth «Marematuka W uHGOpPMaTHKay) (nanee
COOTBETCTBEHHO — IIporpamma 1o MaTeMaTuke, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3aIlMCKy, COoAep)KaHne OO0ydYeHUs, TUIAHUpYEMbIe pe3yJibTaThl OCBOEHHUS IMPOTPAMMEI
[0 MaTeMaTHKe, TEeMaTUYECKOe IJIAaHUPOBaHUE.

IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo mateMatuke g oOywarommxcss 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1o MareMaTUKE YUYTEHbl UJE€U U TOJ0XKEHUS
KoHnueniuu pa3Butus MaTeMatuueckoro oopasonanust B Poccuiickoit @enepanuu.

[IpenmeToM MaTeMaTHKHU SBISIIOTCA (PyHIAaMEHTaJIbHbIE CTPYKTYpPhl HAILLIETO MHUPA
— IPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBbIE OTHOLIEHUS (OT MPOCTEHIIUX,
YCBaMBAEMbIX B HEMOCPEIACTBEHHOM OIIBITE, 10 JIOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX
JUISL pa3BUTHUSL HAYYHBIX U MIPUKJIAJAHBIX UaeH). MareMaTtuyeckue 3HaHusl 00ecieunBaroT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCHPUATHE U UHTEPIPETALUIO COLMAIBbHOM, DJKOHOMHUYECKOW, IIOJIUTUYECKOU
uHbOpMalluy, JAOT BO3MOXKHOCTb BBIMOJHATH PAacu€Thl U COCTABISATH AITOPUTMBL,
HaXOJIUTh M  MNPUMEHATh  (OPMYJbl, BIaJAETh NPAKTUYECKUMH  MNpUEMaMU
r€OMETPUYECKUX U3MEPEHUI U TIOCTPOCHUH, YUTaTh UHPOPMAIINIO, TIPEICTABICHHYIO B
BuJe TaOdMI, auarpaMM U TpadUKOB, >XUTh B YCIOBUSAX HEOINPEAEIEHHOCTH U
MOHUMAaTh BEPOSITHOCTHBIN XapakTep CIly4yalHbIX COOBITHH.

N3yueHne mareMaTUKd QOpPMHUPYET y OO0y4arOUIMXCSd MaTeMaTUYeCKUil CTHIIb
MBIILJIEHUS, TPOSABIISIONINIICS B ONpPEAEIEHHBIX YMCTBEHHbBIX HaBblkax. OOyuaromuecs
OCBauBAIOT TaKUE NPUEMBI M METOJbl MBIIUICHUS, KAK WHAYKLOUS W JETyKUHs,
000011IeHre Y KOHKpPETU3alusl, aHaJlu3 U CHUHTE3, KJIacCU(UKaIUsI U CUCTeMaTU3alus,

abctparupoBanue 1 aHasorus. OObEKThl MaTEMATUYECKUX YMO3AKIIOUEHUH, paBUIia
UX KOHCTPYHMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOCHHI, CITOCOOCTBYIOT
BbIPa0OTKE YMEHHUs (OPMYIUPOBATH, OOOCHOBBIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
caMbIM pa3BMUBAIOT JIOTMUECKOE MbllUIeHUE. M3yueHne MaTeMaTHKu oOecrieurBaeT
(bopMHpOBaHKE AITOPUTMUYECKONW KOMIIOHEHTBI MBIIUICHHUS] U BOCIIUTAHUE YMEHUIN
NEHUCTBOBaTh MO 33/JlaHHBIM  aJrOpPUTMaM, COBEPIICHCTBOBATH W3BECTHBIE U
KOHCTPYHPOBaTh HOBBIE. B mponecce pemenns 3a1a4 — OCHOBOM y4eOHOM
JESTENHHOCTH Ha yPOKaX MaTEMaTUKHU — Pa3BUBAIOTCA TBOPYECKAsk U MIPUKIIaAHAS
CTOpOHBI MbITUIeHUs1. OOydeHne MaTeMaThke 1aéT BO3MOKHOCTh pa3BUBATh Y
oOy4Jaronuxcsi TOYHYI0, pallMOHANBHYI0 U MH(POPMATUBHYIO PeuYb, YMEHHE OTOMpPATh
Haubosee MOAXOASIINE I3bIKOBBIE, CUMBOJIMYECKUE, TPaPUUECKUE CPEACTBa JUIs
BBIPAKECHUSI CYXKICHUN U

HArJIAJIHOTO UX MPEJICTABICHUS.

[Tpu u3yuyeHMM MaTeMaTHKH OCYIIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUA JEMCTBUTEIBLHOCTH, MPEACTABICHUSAMU O MPEIMETE U METOJAaX MaTEMAaTUKH,
UX OTIMYAU OT METOJOB JAPYIMX ECTECTBEHHBIX W TYMaHUTapHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHUS MaTEMaTHKH JJIs1 PEILICHUS] HAyYHBIX M MPUKJIAJHBIX 3a/1a4.
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[IpuopuTeTHBIMM LEIAMH O0y4YeHUsT MareMaThuke B 5-9 kiaccax SBISIOTCS:
dbopMHpOBaHUE LEHTPAIBbHBIX MAaTEeMATHUYECKUX MOHSATHH (YUCIIO0, BEJIMYMHA,
reoMeTpudeckas (Gurypa, NepeMeHHas, BEpPOSTHOCTh, (PYHKIIMsI), O0O0ECIEeUUBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUsI O0YUYaIOIINXCS;

noJIBeJIcHNEe OOydaroluxcs Ha JOCTYIIHOM JJisi HHUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKW W OKPYKAIOIIET0 MUpa, TOHUMAHUE MaTEeMaTUKU KaK 4acTu
oO11el KyIbTYphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OOywarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YUEHUIO MAaTEMATHKUY;

dbopmupoBaHrue (PYHKIIMOHAIBHON MaTEMaTUYECKONM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBICHUS MATEeMAaTHYECKUX TMOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAIbHBIX JKMU3HCHHBIX CUTYAlUSX W MPU U3YUYEHUH APYTUX YYEOHBIX MPEIMETOB,
MPOSIBJIICHUS] 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (opmylIuMpoBaTh HX Ha S3bIKE
MaTeMaTUKH U CO3/1aBaTh MAaT€MaTUYECKUE MOJEIU, IPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUl ammapaT [Jjisi pElIeHUusT MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBAThH MOJYYCHHBIE PE3yJIbTAThI.

OcCHOBHbBIEC JIMHUM COJAEpKaHUSl MPOrpamMMbl IO MaTemMaTuke B 5-9 Kiaccax:
«YUucna u BeIUKCIEHUN», «ANredpa» («Anredpanyeckue BhIpAKEHU», « YPaBHEHUS U
HepaBeHCTBay), «DyHkuum», «l'eomerpusi» («l'eomeTpuueckue GUIYpl W HX
CBOMCTBAa,

«3MepeHne TeoMeTpUYecKUX BeNUYHMH»), «BepodaTHocTh u cratuctuka». JlaHHbIe
JUHUU PA3BUBAIOTCS MapajuIeIbHO, KaXas B COOTBETCTBHUU ¢ COOCTBEHHOMW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKTe U B3aUMOJCIHCTBUHU.

CopeprkaHue mporpaMMbl IO MaTeMaTHKe, pacipeeaéHHOe Mo rojaM o0ydeHus,
CTPYKTYPHUPOBAHO TaKUM 0O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUTHATHHBIM
BonpocaM  oOydaromiyecss — OOpamlaiuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHATUSMU M HaBBIKAMHM OCYIIECTBIISUIOCH ITOCIEAOBATENBHO U
MOCTYIATEIbHO, C COONIOJCHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MAaTEMaTHYECKUX IMPEACTaBICHUN 00yvaromuxcs,
pacmupss 1 yriyousis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremartuka sIBISIETCS 00sA3aTENbHBIM yUeOHBIM
MpPEeIMETOM Ha ypOBHE OCHOBHOTO 001iero obpaszoBanus. B 5-9 knmaccax maremaruka
TPAJUIIMOHHO W3YYaeTCsl B paMKax CJIEAYIONMUX y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca
«Maremarukay, B 7-9 kitaccax — KypcoB «AJreopa» (BKJII0Yask 3J1€MEHTbI CTATUCTUKU U
Teopuu BeposTHocTer) u «l'eomerpus». IIporpammoit 1Mo MaremMaTHKE BBOJUTCS
CaMOCTOATENbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTATUCTUKAY.

OO0miee 4YMCIIO YacoB, PEKOMEHIOBAHHBIX Il M3Y4YEHUS MaTeMaTUKH (0a30BBIii
YpOBEHb) Ha YPOBHE OCHOBHOro oOmiero ooOpaszoBanusi, — 952 wyaca: B 5 Kkjacce —
170 gacoB (5 yacoB B Hefento), B 6 knacce — 170 yacoB (5 yacoB B HeJEN0), B 7 Kiacce
— 204 4aca (6 yacoB B HeJent0), B 8 kitacce — 204 Jaca (6 yacoB B HeJeN0), B 9 kiacce
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— 204 4gaca (6 9acoB B HEAEIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

M3yyeHne MareMaTUKUd Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs HAINPABIEHO
Ha JIOCTIDKEHHE OOYYalOIUMUCS JIMYHOCTHBIX, METANpeIMETHBIX M IPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHHUS YUEOHOr0 MpEeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yJbTATBI  OCBOCHHMS  IpOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yHOTCS:

1) maTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPOULJIOMY M HACTOSIIIEMY POCCUUCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILICHUEM K JOCTHKEHUAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUHCKOU
MAaTEMATHUYECKOM IIKOJIbI, K HCHOJIb30BAHUIO 3TUX JOCTHKEHUW B JIPYyTHMX HAYKax M
MPUKJIAIHBIX cepax;

2) rpa:xkaaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00SI3aHHOCTEN IpakJaHNHA U pealn3aluu ero npas,
NpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBICHHH, MpoLEayp TpakIaHCKOro oOIliecTBa (HampuMmep, BbIOOPHI,
OMpOChI), TOTOBHOCTbIO K OOCYXIEHUIO ATHYECKUX MpOOJieM, CBA3aHHBIX C
[IPAKTUYECKUM NPUMEHEHUEM JIOCTUKEHUW HAYKH, OCO3HAHUEM BaXHOCTU MOPAJIBHO-
ATUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAoBO€ BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTHE€ B pELICHUM I[PAKTUYECKUX 3a1ad
MAaTEeMaTU4YEeCKOW  HAIIPAaBJICHHOCTH, OCO3HAHUEM  BaXXHOCTHU  MaTEMaTUYECKOIO
oOpa3oBaHHsS Ha NPOTSHKEHUU BCEM JKU3HU U YCHEIHON mpodeccuoHaIbHOM
JESITENPHOCTH M Pa3BUTUEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBHUAYAJIbHON TpPAaeKTOpUM O0Opa30BaHUS W IKU3HEHHBIX IIJIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY M OCTETHYECKOMY  BOCIIPHSATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajlay, pEIICHUH, pacCyXJACHUH, YyMEHUIO BHJICThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAllMel B  JCATEJIBHOCTM HAa  COBPEMEHHYIO CHUCTEMY  Hay4YHbBIX
MPEJICTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS 4YEJIOBEKAa, MPUPOABI U
oOliecTBa, TIOHUMAaHUEM MaTEMAaTUYECKOM Haykd Kak cdepbl 4YelloBeuUeCcKoi
NESATENbHOCTH, ATAloB €€ pa3BUTUA M 3HAYMMOCTH JUISl PAa3BUTHS IMBWIM3AIUU,
OBJIQJICHUEM SI3BIKOM MAaTeMaTUKM W MaTEeMaTHYeCKON KYJIbTypOM Kak CpeiCTBOM
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IMO3HAHHUA MHPaA,
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OBJIaAICHUCM HpOCTCﬁmHMH HaBBbIKAaMH HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHue, GopMHpPOBaHME  KYJbTYPbl  3I0pPOBbS W
IMOIMOHAJIBLHOTO 0JIaronoJay4ns:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUYECKHUE 3HAHUS B UHTEPECAX CBOETO 370POBbS,
BEJICHUS 3JI0POBOTO 00pa3za >KWM3HHM (3I0pOBOE TMUTAaHWE, COATAHCHPOBAHHBIM PEKUM
3aHATUA W OTAbIXa, pEryisipHas (u3Mueckass aKTUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pedIIeKCHy, MPU3HAHNEM CBOETO IMpaBa Ha OMIMOKY W TaKOTO K€ MpaBa IPyroro
YeJ0BEKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpHGHTaHHefI Ha IMPHMCHCHUC MATCMATHUUYCCKUX 3HAaHUU A1 pCHICHUA 3adad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEeH Cpejibl, TIIaHUPOBAHUSI IMOCTYIIKOB U OIIEHKH UX
BO3MOXXHBIX TIOCJEACTBUUA JUISl OKpPY’KAIOIIEH Cpeibl, OCO3HAaHHWEM TIJ100abHOTO
XapakKTepa SKOJOTHUECKUX TTPOOJIeM U IMyTEeH UX pelieHus,

8) apanTanus K H3MEHAIOIIMMCS YCJIOBHAM COUMATBHONW M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS y APYTUX JIIOJAEH, TpUOoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHILIMH U3 ONbITA APYIHX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4YHUCie (OPMYIUPOBATH
UJIeU, TOHSTHS, TUIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YUCJIE PaHEe HE U3BECTHBIX,
OCO3HaBaTh JNe(UIMTHI COOCTBEHHBIX 3HAHUN W KOMMETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH IMPUHUMAEMbIE
pelieHuss W JAeWcTBUA, (GOPMYJIHpPOBaTh U OLEHUBAThb PUCKM U TOCJIEICTBUS,
(dhopMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynmbraTe OCBOEHHS MpPOTpaMMBI M0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oOirero oOpazoBaHusi y oOyuwaromierocs OyayT copMUpOBaHBI MeTanpeaMETHBIE
pE3yNbTaThl, XapaKTCPU3YIOIIMECS OBJIAJICHUEM YHHBEPCAIBHBIMUA IO3HABATEILHBIMHU
JCHUCTBUSMH, YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMHU JICUCTBUSMHU U YHUBEPCATLHBIMU
PETYISATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTeIbHBbIE YHUBEPCAJIbHbIE Y4eOHbIC NeilCTBHUSA
Ba3oBble Jijoruueckue aeiicTBHA:

BBISIBISITh M XAapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIy MOHATUSIMH, (POPMYIHPOBATH OMPEICICHUS
MOHSATHUM, YCTaHABIWMBATh CYIIECTBCHHBIM MpHU3HAK KiIacCU(PUKAIIMH, OCHOBAHUS
TSI 00OOIIIEHUS U CPaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIIH3A;

BOCIIPMHUMATh, (HOPMYJIMPOBATH U IPEOOPA30BBIBATh CYXKICHUS: YTBEPAUTEIIHHBIC
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Y OTpULIATEIbHBIEC, €MUHUYHBIE, YACTHBIE U OOILKE, YCIIOBHBIE;

BBISIBISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUUS
B (akKrax, [aHHbIX, HAOJNIONCHMUSIX U YTBEPXKICHUSIX, Npeajaratb KpUTEpUU
JUISL BBISIBIICHHS] 3AKOHOMEPHOCTEN U MPOTUBOPEYUH;

JenaTh BBIBOABI C  HCIIOJIb30BAHMEM 3AaKOHOB JIOTMKHM, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIOUYEHNH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3buparh  J0Ka3aTeNbCTBA MATEMaTHYECKUX  YTBEpXKICHUH  (MpsMble WU
OT TPOTHUBHOTO), MPOBOAUTH CAMOCTOATEIBHO  HECJIOXKHBIE  JOKAa3aTelIbCTBA
MaTeMaTU4YecKux (HaKTOB, BBICTPAMBATH APIYMEHTALMIO, NPHUBOJAUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

BbIOMpaTh coco0 perieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
pelieHusi, BEIOMpaTh Haubosee MOIXOIAMNNA ¢ YYETOM CAMOCTOSTEIbHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

UCIIOJb30BaTh BOMPOCHI KAk HUCCIAEAOBATEIbLCKUN HMHCTPYMEHT IO3HAHUS,
dbopmyIHpoBaTH BOMPOCH, (PUKCUPYIOIIKNE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEILHO
yCTaHaBJIMBaTh MUCKOMOE M JaHHOE, (OpMHUPOBATh THIOTE3Y, apryMEHTHUPOBATH CBOIO
MMO3HIINIO0, MHECHUE;

MPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE II0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOIO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOIi;

CaMOCTOSITEILHO  (hOpPMYJIMpOBaTh OOOOIIEHHS U BBIBOJABI 10 pe3yjbTaTaM
MPOBEJEHHOTO HAOJIIOACHUS, UCCIIECIOBAHMS, OIICHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX
pPEe3yJIbTaTOB, BBIBOJOB M 0O00OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpoliecca, a TaKKe BbIJBUTAThH
MPEANOJIOAKEHHUS O €T0 PAa3BUTHHU B HOBBIX YCIIOBHSIX.

PaGora c nndopmanueii:

BEISIBIISITh ~ HEIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOPMAIWH,  JaHHBIX,
HEOOXOMMBIX JIJIsI PEIICHHMS 3a1a4H,

BEIOWpATh,  AHAJWU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUJOB U ()OPM MPECTABICHHUS;

BBIOMpaTh (Popmy mpeacTaBiaeHUss HHOOPMAITUU U WILTIOCTPUPOBATH pellacMble
3aJla4¥ CXeMaMH, TharpaMMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMU;

OIICHMBATh HAJ&KHOCTh MH(GOPMAIMK IO KPUTEPUSIM, TPEII0KESHHBIM YUHTEIIEM
WM COPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHMKaTHUBHBIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiiCTBHSA:

BOCHIPUHUMATh U (POPMYJIHPOBATH CYX ACHUS B COOTBETCTBUM C YCIOBUAMH U
HEJNSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX
M TMCBMEHHBIX TEKCTaX, [JaBaTh IMOSICHEHUsS [0 XOJy peuleHus 3aJayd,
KOMMEHTHUPOBATh
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MOJIYYCHHBINA PE3yIbTAT;

B XO0/€ OOCYXXIEHHs 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXXIA€MOW TEMBI,
poOJIeMBbI, pelraeMoir 3ajadu, BBICKa3bIBaTh WICH, HAIlCJICHHBIC HA MOUCK PEIICHHSI,
COTOCTaBJISATh CBOM CYXKICHHUS C CYXACHHSAMH JPYyTUX YYaCTHUKOB JHANOra,
oOHapy>XHUBaTh Pa3JIMYUEe M CXOJCTBO IMO3UIINHA, B KOPPEKTHOU popme GopMyIrpoBaTh
pasHoriIacus, CBOM BO3PAKEHUS;

MPEACTaBIATh PE3YyJAbTaThl PEIIEHUs 3a/Jaud, HKCIEPUMEHTa, HWCCICIOBaHMUS,
MPOEKTa, CaMOCTOATEIBHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4E€TOM 3ajad
MPE3EHTAIlMN U OCOOCHHOCTEHN ay/IUTOPHH;

NMOHUMAaTh M WCIOJB30BaTh MPEUMYIECTBA KOMAHIHOM W WHIWBUIYAIbHOU
pabOThI IPU PENICHUH YYECOHBIX MATEMATHICCKUX 3a]1aY,

OpUHUMATh 1e7b COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH OPraHU3aIUIo
COBMECTHOU pabOThI, pacIpenesiTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIaTh MPOIIECC
U pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TI'PYNMOBBIX (opmax paboThl (0OCYXKIeHUs, OOMEH MHEHHSIMU,
MO3TOBBI€ HITYPMBI U JIPYTHE), BBIIOJHITH CBOIO YacTh pabOThHl M KOOPJIWHUPOBATH
CBOM JICHUCTBUS C IPYTUMH WICHAMH KOMAaHJbI, OIICHUBATh KaueCTBO CBOETO BKJAJa B
oOITUi TPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM yUACTHUKAMHU B3aHMOICHCTBHUSI.

PerynsitTuBHbIe YHUBepCAJbHbIE Y4eOHbIe HeHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, AJITOPUTM DPEIICHUs 3aJayd (WM €ro 4acth),
BBIOMpATh CHOCOO pelIeHUus C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BAapUAHThl PEIICHUN C YYETOM
HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTara
pelleHns MaTeMaTHIECKOH 3a1a4u;

NPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPHU PCIICHUU 3aJa4H,
BHOCUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HaWIEHHBIX
OIMOOK, BBIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEATEIHHOCTH TIIOCTABICHHON TIENH W
YCIIOBHSIM, OOBSICHATh TPUYUHBI JOCTMDKCHHSI WU HEJIOCTHKCHUS IICJIH, HAXOIUTh
omnOKy, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUs MPOTPAMMBI 10 MAaTEMATHUKE MPEICTABICHBI
no rojaM oOydeHHUs B CIEOYIOIIMX pas3Aeiax MporpaMMmbl B paMKax OTIEJIBbHBIX
y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «MartemaTtukay, B 7-9 kilaccax — KypcOB
«Anrebpay,

«I'eomerpusd», «BEpOATHOCTb U CTATUCTUKAY.
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OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KTIACCAX

MHHOACHUTEJIBHAA 3AIIMCKA

[IpuoputeTHBIMU LENsAIMH OOy4YEeHUsI MaTeMaTUKe B S5—6 Kiaccax SBISIOTCS:
IpOJ0JKEHNE (POPMHUPOBAHUSA OCHOBHBIX MAaTEMATHUECKUX MOHSTHH (YHCIIO,
BENMYMHA, TreoMeTpuueckas ¢urypa), O0OECHEUMBAIONUX TPEEMCTBEHHOCTh U

NEPCHEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHusl 00yYarOLUXC;

pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKHMX CIOCOOHOCTEH OO0ydYarommxcs,
MO3HABATENIbHON aKTUBHOCTH, HMCCJIEIOBATEIbCKUX YMEHHUH, MHTEpeca K H3YUYEHUIO
MaTeMaTUKH;

NoJIBeICHHEe OOYYarOMIMXCS Ha JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMAaTUKU U OKPY’KaOIIET0 MUPA;

dbopMmupoBaHrue (QYHKIIMOHANBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTEeMaTHYECKHE OOBEKThI B PEATbHBIX IKU3HEHHBIX CHUTYAIHX,
INPUMEHATh OCBOCHHBIE YMEHHUS [UIsl PELIEHUs MPAKTUKO-OPHUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IOJIYyYECHHBIE PE3YyJbTaTbl M OLICHUBATh HMX HA COOTBETCTBHE
IIPAKTUYECKON CUTYallUH.

OcCHOBHbIE JIMHUU COJEpKaHUs Kypca MaremMaTuku B 5-6 Kilaccax —
apumeTnyeckas U reoMeTpuueckas, KOTOpPbIE Pa3BUBAIOTCS MapajliedbHO, KaXKaas
B COOTBETCTBHUU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBHCHUMO OJHA OT APYTOM,
a B TECHOM KOHTaKTe€ M B3auUMOJEWUCTBHM. Takke B Kypce MaTeMaTUKH IPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMU ajIreOpbl U OMUCATENbHONU CTATUCTUKH.

N3ydyenne apupMeTH4eCKOro Marepuaja HAYMHAETCS CO CHUCTeMaTU3aluh U
Pa3BUTHS 3HAHUU O HATYPAJIbHBIX YHCIAX, MOJTYYEHHBIX HA YPOBHE HAYAJIBHOI'O OOIIETO
oOpazoBanusa. I[Ipy 3TOM COBEpIICHCTBOBAHME BBIYMCIMTEIBHON TEXHUKH U
(GOpMHpOBAaHME HOBBIX TEOPETUYECKUX 3HAHMM  COYETAeTC C  Pa3BUTHUEM
BBIYUCIUTEIBHON KyJNbTYphl, B YAacCTHOCTH C OOyYe€HHEM NpPOCTEUIIUM MpuéMam
NPUKUAKA W OLIEHKH pPE3yJbTaTOB BbIUMCICHUI. M3ydyeHue HaTypalbHBIX YHCE

IPOJ0JIKAETCs B 6 Kilacce 3HAKOMCTBOM C HaYaJlbHBIMU MOHSATUSAMH TEOPHUU
nenmuMocty. Hagano u3ydenns 0ObIKHOBEHHBIX U JECITHYHBIX IPOOEi OTHECEHO K 5
KJIaccy. DTO MEPBbIN 3TAll B OCBOCHUH JIPpOOEi, KOTJja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU UJICSIMH, MIOHATUAMH TeMbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
ApoOeli B TOTHOM 00BbEME MPEeANIECTBYET U3YUCHHUIO IECATUUHBIX JpOoOeii, 94TO
1€1€CO00pa3HO C TOUKHU 3PEHUS JJOTUKH U3JI0KEHHSI YMCIIOBOM JIMHUM, KOTJIA MpaBuja
JIEUCTBUM C NECATUYHBIMU APOOSIMU MOXKHO OOOCHOBATH YK€ M3BECTHBIMU
QITOPUTMAMHM BBITIOJTHEHUSI IEUCTBUM ¢ OOBIKHOBEHHBIMU JIPOOSIMH. 3HAKOMCTBO C
JECATUYHBIMU JPOOSIMU PACHIUPUT BOSMOKHOCTH JUIsl TIOHUMAHUSI 00y4YarOIUMHUCS
NPUKJIAJTHOTO MPUMEHEHHs] HOBOM 3alIMCU NIPU HM3YyYEHHUH JPYTHMX MHPEAMETOB U IpH
PaKTUYECKOM HcHoJib3oBaHUU. K 6 kiaccy OTHECEH BTOPOH 3Tal B U3YUEHHUH JAPOOEi,
I7ie IPOUCXOIUT COBEPILICHCTBOBAHHE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus Ipooeii,
OCBOEHHE HOBBIX BBIUMCIUTENbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUYHCICHUH,
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B TOM 4YHCJIC
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3HAQYEHUN BBIPAKECHUM, COAEpKAIMX UM OOBIKHOBEHHBIC, M JECATHYHbBIC ApOOH,
YCTaHOBJICHHUE CBSA3EH MEXJy HUMH, PACCMOTPEHHUE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B nauasne 6 kiiacca npoucXOAUT 3HAKOMCTBO C IMOHATHEM MPOLIEHTA.

Oco0EeHHOCTBIO U3YUYEHUS TIOJIOKUTEIIBHBIX U OTPULIATENTLHBIX YHCEI SBJSIETCS TO, YTO
OHM TAaKK€ MOTYyT pPACcCMaTpUBATBCA B HECKOJIBKO JTanoB. B 6 kiacce B Havaie
n3ydeHus: Tembl «lloJIOKUTENbHBIE M OTPUIATENIBHBIE YHCIIa» BBIAEIACTCA IOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTpPUIATEILHBIMU YHUCIAMHU
U JEHUCTBUSMU C MOJIOKUTEIBHBIMU M OTPUIIATEIbHBIMU YMCIIaMU MTPOUCXOAUT HA OCHOBE
COJEPKATEIBHOIO TMOJIXOAAa. IJTO TO3BOJSIET HA JOCTYITHOM YPOBHE [O3HAKOMUTH
00yYaroluXcsl MPAKTUUECKA CO BCEMH OCHOBHBIMHM TMOHSTHUSIMH TEMbI, B TOM YHCIIE
M ¢ TMpaBUJaMU 3HAKOB IPHU BBINOJHEHUH apudMeThdecKux neictBuil. M3yueHue
paIMOHATBHBIX YHCENT Ha STOM HE 3aKOHYHTCS, a OyJIeT MPOJOHKEHO B Kypce anreOphl 7
KJIacca.

[Ipn oOydeHHHM pEIICHHUIO TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOJIb3YIOTCS
apupmMeTndeckue npuémMsl perieHus. [Ipu oTpaboTke BHIUUCIUTEIBHBIX HABBIKOB B 5—6
KJIacCaX pacCMAaTPUBAIOTCS TEKCTOBBIE 3a/ladyd CIEOYIOIIMX BHUAOB: 3aJaud Ha
JIBMKEHUE, HA YaCTH, HA TIOKYIIKH, Ha pa0OTy U MPOU3BOJUTEIHHOCTD, Ha MMPOIICHTHI, Ha
OTHOILIEHUS U Tporopiuu. OOydaromrecs 3HaKOMSTCS C MpuUéMaMu pelIeHUs 3aaad
nepebopoM  BO3MOKHBIX  BAapUaHTOB, ywarcs paboTaTh ¢  uH(OpMaIue,
MpeACTaBICHHON B (popMe TaOJIUI] WIIH TUATPAMM.

B mporpamme ydebHoro kypca «MaTemaTuka» MOperycMOTpeHO (opMupoBaHHE
MPONEACBTUUECKUX alreOpandeckux MpecTaBlieHuil. bykBa Kak CUMBOJI HEKOTOPOTO
yycia B 3aBUCUMOCTH OT MaTE€MaTHYECKOIO0 KOHTEKCTa BBOJMUTCA IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO WCHOJB3YETCS MPEXKAEC BCETO YIS 3aMUCH  OOIIHX
YTBEPXKACHUNU W  MNpeIoKeHU, QopMya, B YaCTHOCTH JUJII  BBIYUCIICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCTIA.

B nmnporpamme yuebHoro kypca «MaTemaruka» NpeACTaBICHA HarIsgHas
reOMEeTpHsi, HalpaBJICHHAss Ha pa3BUTHE OOPA3HOIO MBINLJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300PA3UTEIHHBIX YMEHUIN. ITO BaXHBIM 3TAll B U3YYCHUH T€OMETPHH,
KOTOpPBIA  OCYHIIECTBJISIETCS HA  HANTIAJAHO-NPAKTUYECKOM  YPOBHE,  OMHUpPAETCs
HAa HarIAIHO-O0pa3HOEe MBIIUICHHE oOydammmxca. bosbimas poiab  OTBOIUTCS
MPAKTUYECKOMN JIEATEIIbHOCTH, OTBITY, SKCIEPUMEHTY, MOAeIpoBaHut0. O0yuaronmecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU  KOHPUTYpAIUsIMA, ydaTcs H300pakaTh WX Ha HEJIMHOBAaHHOW U
KJIeT4yaTon Oymare, paccMaTpuBarOT UX MpOCTeiire cBoiicTBa. B mporiecce usydeHus
HarJIsIAHOM reOMETpUU 3HAHUSA, MOJTYYEHHbIE OOYUYalOIIMMUCA HA YPOBHE HAYaJIbHOTO
oOurero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CoryacHo y4eOHOMY IIaHY B 5—6 KJlaccax U3y4aeTcsi HHTETPUPOBAHHBINA MPEIMET
«Marematukay, KOTOPBIM BKJIIOYAET apuPMETHUYECKUd wmaTepuaq ¢ HarJISIIHYIO
TEOMETPUIO, a TAKXKe MPOMNEAECBTUUECKUE CBEIICHUS U3 aiareOphl, 3JIEMEHThI JJOTUKU U
Hayaja OMUCaTEIbHON CTaTUCTHKHU.

OO611ee Y1CiI0 YacoB, peKOMEHJOBAHHBIX ISl U3yYeHUs MaTeMaThku, — 340 4acoB:
B 5 kinacce — 170 ugacoB (5 wacoB B Henento), B 6 kimacce — 170 yacoB (5 yacoB B
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COAEPXKXAHUE
OBYYEHMUA 5 KIIACC

HarypajabHble 4ncia 1 HYJIb

Hartypansnoe umcino. Psan nHarypanbabix umcen. Ywcino 0. W3o0pakeHue
HaTypaJIbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOU (YHCIIOBOM) MPSIMOIA.

[lo3uimoHHass cuUcTEMa CUHMCIEHUSA. PuMckas Hymepamuss Kak IpuUMep
HEMO3UIIMOHHON CHUCTEMBI CUUCIICHUS. J{eCATUYHAs CHCTEMA CUUCIICHUS.

CpaBHEHME HATypaJbHBIX YHCEJ, CPABHCHUE HATYPAIbHBIX YHUCEN C HYJIEM.
Crioco6b1 cpaBHeHUs1. OKpyTIIeHNE HATYypaTbHBIX YUCE.

CrnoxkeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS MPU CIOKEHUH. BbhluuTaHue Kak
JeiicTBUE, O0paTHOE CIOKEHUI0. YMHOKEHUE HATypaJbHBIX YMCEJ, CBOMCTBA HYJS U
CAUHUIIBI TIpU yMHOXeHuu. JleneHue Kak JedcTBUe, OOpaTHOE YMHOXKEHHUIO.
KomnoHeHTs! elicTBUM, CBA3b MeXay HUMU. [IpoBepka pe3ynbTaTa apuMEeTHIECKOro
nevctBus. llepemecTutrenbHOE U COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHUS H
YMHOXKEHHSI, pacIpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnonw3oBanue OykB Juisi 0003HAUEHUsS] HEM3BECTHOTO KOMIIOHEHTA U 3alHCHU
CBOMCTB apu(METUICCKUX JTCHUCTBUH.

Jlenvtenu u KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipuznaku aenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

Crenenp ¢ HaTypaJbHBIM MOKa3aTeleM. 3alUCh YUCIA B BUJIE CYMMbI pa3psiAHbIX
CJIaraeMaiXx.

UucnoBoe BblpakeHHE. BhluncieHne 3HAYEHUN YHMCIOBBIX BBIPAXKEHUH, MOPSAIOK
BBITOJIHEHUA JACUCTBUU. VCIONb30BaHWE MPU BBIYUCICHHUSIX IEPEMECTUTEIBHOIO U
COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CJOXKEHHUSI U YMHOKEHHS, PACHpPEAeIUTEIbHOTO
CBOWCTBA YMHOXECHHS.

Jpodu
[IpencraBnenune o ApoOM Kak croco0e 3amrucH 4acTh BeduduHbl. OOBIKHOBEHHBIC

npo6u. [lpaBunbHble U HenmpaBuwibHbIE ApoOH. CmemanHass IpoOb, MpPEeICTaBICHUE
CMEIIaHHOW JpoOM B BHUJAE HENPABWIBHOW JPOOHM M BBIJCICHHE IIEJIOM YacTH 4uCia
U3 HempaBWIbHOU npobu. M3o0pakeHwe ApoOeil ToUykamMu Ha YHCIOBOW MPSMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npoOeid. IlpuBegenue npodbu K HOBOMY
3HaMmeHarelnto. CpaBHeHUE ApoOeil.

CnoxxeHHe W BBIUMTAHHUE ApoOeil. YMHOXKEHWE W JeleHue JIpoOeil, B3aHMMHO-
oOpaTHbie 1poOu. HaxoxieHne 4yacTH 1eJIoro 1 LEenoro 1Mo ero 4YacTH.

Hecstuunas 3amuch npoOeit. IlpencraBieHue necsATUYHOM JpoOM B BHIE
O0OBIKHOBEHHOH. M300pakeHHe MECATHYHBIX IPOOEH TOYKaMHM Ha YHMCIOBOM IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEil.

ApupmMernyueckne NEUCTBUS C NECATUYHBIMU ApoOsiMU. OKpYyriaeHUe AECITHYHBIX
IpoOei.
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Pemenue TekCTOBBIX 32124

Pemenue TEKCTOBBIX 3amad apudmeTHdeckuMm crmocoboM. PermieHne Jormdeckux
3amad. Pemenue 3amau mepebOpoM BCeX BO3MOXKHBIX BapwaHTOB. Mcmonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Petienue 3amau, conepanux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTh. EJIUHUIIBI M3MEpPEHUs: Macchl,
00béMa, 1IeHBI, PACCTOSHUSI, BpeMEHH, CKOPOCTH. CBsI3b MEXy €IUHUIIAMHU U3MEPEHUS
KaXXJ10i BEJIMYUHBI.

PeliieHrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHne TaHHBIX B BUJE TAOJIMII, CTOJIOYATHIX JUATrPAMM.

Harnsanas reomerpus

Harnsausle npeacraBieHuss o ¢purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqy4, YroJji, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpbIi,
TYIION ¥ Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METpUYECKHE €IWHULIbI JUIMHBL JUIMHA JIOMaHOM, NEPUMETP
MHOI'OyroJibHuKa. MI3MepeHne u moCTpOEHUE YITIOB C IOMOILBIO TPAHCIIOPTUPA.

Harnsgnele mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O paBEHCTBE (UTYP.

N3o0paxenue ¢uryp, B TOM uwucie Ha kierdarod Oymare. Iloctpoenue
KoH(pUTyparuii U3 dYacTel NPsAMOM, OKPYKHOCTH Ha HEJIWHOBAHHOW W KIIETYATOU
Oymare. VMcnonb30BaHue CBOMCTB CTOPOH U YIJIOB NMPSMOYTOJIBHUKA, KBaApaTa.

[Inomans MPSMOYTOJIbHUKA 151 MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4Hcle (Uryp, U300paKEHHBIX Ha KieTyaTol Oymare.
EauHuIBI H3MEPEHUS TUIOLIAIH.

Harnsnnele npenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajenenunena, Kyo, MHOrorpanHuku. M3o00paxkeHue npocTerimmnx MHOTOrpaHHUKOB.
Pa3Béptkn ky0a u mnapamienenunena. Co3gaHve MoAeNeld MHOTOTPAHHUKOB (U3
OyMmaru, mpoBOJIOKH, TUTACTUIIMHA U APYTUX MaTEPUAIIOB).

O0bEM NPAMOYTOIBHOTO Mapajuienenumnena, kyoa. Equnuiel uamepenus oobEéMa.

6 KJIACC

HarypaJjbHble ynciaa

Apudpmernueckue JEHCTBUS C MHOIO3HAUHBIMM HATypajJbHbIMU YHCIIAMHU.
YucnoBble BhIpaXKEHUs, MOPSAIOK JEHCTBUN, MCIOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYMCICHUSX NEPEMECTUTEIIBHOTO W COYETATEIIbHOIO CBOWCTB CJIOXKEHUS H
YMHOXKEHHMSI, paclpeleIUTEIbHOIO CBOWCTBA YMHOXEHUSA. OKpyIJIEHHE HATypaJbHBIX
YyCell.

Jenutrenu w KpaTHble YHUCIA, HAWOOJbIIMK OOLIMN AENUTEIh UM HauMEHbIIee
obmiee kpaTHoe. JlemuMOCTh CyMMBbI U IPOU3BEIeHUS. JleJeHne ¢ OCTaTKOM.
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Jpodu
OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue apooeil.

CpaBHeHue u ymnopsijouuBaHue apoOeil. Pemienune 3amad Ha HAXOXKICHUE YACTH
OT 1ENOr0 W IEeJoro mo ero 4actd. JIpoOHoe Yucio Kak pe3yiabTaT JCJICHHUS.
[IpencraBnenue AecATUYHON JIpoOU B BUJIE OOBIKHOBEHHOU ApOOM U BO3MOXKHOCTH
MpeJCTaBICHUs] OOBIKHOBEHHOW JpoOu B BUJE AeCATUYHOM. JlecsiTuuHbie apoOu u
MeTpudeckasi cucteMa mep. ApudMeTHyecKue NCUCTBUS W UYHUCIOBBIE BBIPAKECHMUS
C OOBIKHOBEHHBIMHU M JICCITUIHBIMH APOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHOIIGHWHM. Macmrtad, MOpONoOpPIUs.
[IpuMeHeHne MponopLUN IPH PELICHUH 3a1a4.

[lonaTne npoueHTa. BplunciieHHE NpPOLEHTa OT BEJIWYMHBI U BEIUYUHBI O €€
MPOIIECHTY. BbIpakeHHWE TMPOIEHTOB JECITUYHBIMM  JapoOsmu. Pemienne 3amau
Ha MPOLEHTHI. BbIpa)keHnEe OTHOIIEHUS BEJIMYMH B IPOLICHTAX.

IHosio)kUTENbHBIE U OTPUIIATEIbHBIE YHCJIA

[TosoxkuTenpHple W OTpUUATENbHBIE uYucia. llensie uyumcma. Mopayne 4wmcina,
reoMeTpuueckass HMHTepOpeTanus MoOAyJs uucia. M3o0paxeHue 4Yucen Ha
KOOpAMHATHOM  IpsAMON.  YHCIOBBIE  IPOMEKYTKHU. CpaBHEeHue  4ymcCen.
Apudmernyeckue ACHCTBHS C TMOJIOKUTEILHBIMHA M OTPUIIATCIILHBIMH YHCIIAMHU.

[IpsamoyronpHass cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKH
Ha TUIOCKOCTH, abciucca U opauHata. [loctpoeHue Touek U Guryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBbIEe BHIpaKeHU S

[IpuMenenue OyKB JUIsl 3allMCH MATEMaTUUYECKUX BBIPAKCHUN U MPEIJIOKEHUH.
CpoiictBa apumMeTnuecknx JeHCTBUUA. byKBEHHBIC BBIPAKECHHS W  YHCIIOBBIC
MOJCTAHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXOXKJICHUE HEHU3BECTHOIO KOMIIOHEHTA.
dopmynibl, GopMyIbl MMEpUMETpa U IUIOMIAJM TMPSAMOYTOJIbHUKA, KBajapaTa, o0bEMa
napasuiesienumnesa u Kyoa.

PemieHnne TekcTOBBIX 33124

PellieHrie TEKCTOBBIX 3ajiady apu(pMETUUECKUM CrocoOoM. PelieHue JOruyeckux
3ama4. Pemmenne 3ama4 mepe6bopoM BCeX BO3ZMOKHBIX BAPHAHTOB.

Pemenue 3amay, cosiepkaimux 3aBUCUMOCTH, CBSI3BIBAOIINX BEJIWYHUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHME, I1€HA, KOJIMYECTBO, CTOUMOCTH, ITPOU3BOJUTEIILHOCTb, BpPEMS,
00béM paboThl. EAuMHUIIBI WM3MEpeHHs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTh. CBSI3b MEXAY €AMHULIAMU U3MEPEHUS KaXK101 BEJIUUMHBI.

Pemenune 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPOIMOPHHOHAIBHOCTHIO BEJIMYMH,
MPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U MPOIECHTHI.

Onenka W TpPUKUAKA, OKpyriieHHe pesynprara. (CocTaBieHue OYKBEHHBIX
BBIPAKECHUH MO YCIOBHIO 33/1a4H.

[IpencraBieHne AaHHBIX C TIOMOINIBIO Tabmui W guarpamm. Cros0yaThie
JAArPaMMBbl: YTEHUE U TIOCTPOCHUE. UTEHHUE KPYTOBBIX AUATrPAMM.
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Harnsanas reomerpus

Harnsaaele mpeacraBnenuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jyd, yrojl, JJoMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIBHHUK, OKPYKHOCTbD,
KpYT.

B3auMHOe pacmoyiokeHHe IBYX MPSMBIX Ha IUIOCKOCTH, MapajliebHbIC MPSMEIE,
NEePHeHIUKYIsIpHbIe TpsiMble. M3MepeHue paccTosiHMI: MEXIy IBYMsS TOYKAMH, OT
TOYKH J0 TIPSAMOM, IJTHHA MapIIpyTa Ha KBAJAPAaTHON CETKE.

H3mepeHne W TIOCTPOEHUE YIJIOB C TOMOIIBIO TpaHCmopTupa. Bumis
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUM. YeTpIpEXyTroabHUK, IPUMEPHI YEeTHIPEXYTOILHUKOB.
IIpsAMOYTONBbHUK, KBaJpaT: HCIOJb30BAHUE CBOWCTB CTOPOH, VYIJVIOB, JIHArOHAJIEH.
N300paxeHne reoMeTpuuecKkux (QUryp Ha HEJIMHOBAHHOH Oymare C HCHOJIb30BaHUEM
IUPKYJIsl, TUHEHKH, YTOJbHUKa, TpaHcnopTupa. [locTpoenus Ha kieryaToi Oymare.

[TepumeTtp mMHOTOyrosNbHHKA. [loHATHE Momamu (GUTypHl, SIUHUIEI U3MEPCHUS
wiomaau. [pubnmxénnoe namepenue wiom@aan GUryp, B TOM 4YUCJIE€ Ha KBaJIpaTHOU
cetke. [IpubnmxEHHOE N3MEpEeHHEe JUTMHBI OKPYKHOCTH, TUIOIAIN KpyTa.

CummeTpus:  UEHTpaJibHas, oOceBas HM  3epKaJibHas

cummMmeTpud. [locTpoeHre CHMMETPUYHBIX (DHUTYD.

Harnsgaele mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: Mapajlieenue],
Ky0, mpu3ma, nupamua, KOHycC, IWIMHIP, map u chepa. M3o0paxenue
IPOCTpaHCTBEHHBIX puryp. [IpumMeps! pa3BEPTOK MHOTOTPAHHUKOB, IIUIHMHAPA U
konyca. Co3gaHue MoJieseil MpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IUIACTHIIMHA U JPYTUX MAaTepPUAIIOB).

[Tonatue o0BEMaA, emuHUIBI H3MEpeHUs o00bEMa. OO0BEM MNPSAMOYTOJBHOTO
napajjenenunena, Kyoa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yibTaThl OCBOCHMSI MPOrPAMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucsia ¥ BbIYMCICHUS

[ToHumaTe ¥ MPaBUIBLHO YMOTPEOJATH TEPMUHBI, CBA3aHHBIE C HATypaIbHBIMH
YHCJIaMH, OOBIKHOBEHHBIMH M JIECATUYHBIMH TPOOSIMH.

CpaBHHBATh W YHOPSIAOYMBATH HATYpaJIbHBIC UHCIIA, CPABHUBATH B MPOCTEUIINX
Cily4asix OOBIKHOBEHHBIE IpOoOU, JECATUUHBIC TPOOH.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHOW (YMCIIOBOM) MPSAMOW C COOTBETCTBYIOIIUM
el 4uCcIIoM U U300pakaTh HATypajIbHbIE YKCIa TOUKAMU HA KOOPJIMHATHOU (YMCIIOBOI)
MIPSIMOM.

Beimonusate  apudmMeruueckue  JIEHCTBUS € HATypajdbHBIMH  YHUCIIAMH,
C OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIINX CITyHasIX.

BoInoaHsaTh MIPOBEPKY, IPUKHUIKY pe3yabpTrara

BbIYMCIEHUN. OKPYIJIATh HATYpPAJbHbBIE YUCIIA.
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PemieHue TeKCTOBBIX 3a/1a4

Pemarte TekcTOBBIE 3amauM  apu(PMETHUECKMM CIOCOOOM H € TMOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOKHBIX BapHAHTOB.

Pemate 3a1aun, conepxaiire 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb,
BpEeMsI, PaCCTOSIHHE, IIEHA, KOJTUIECTBO, CTOUMOCTD.

Hcnonb3oBaTh KpaTKUE 3alKCH, CXEMbI, TaOJHUIbI, 0003HAUYECHHS MPU PEIICHUU
3aad.

[Tonb30BaThCS OCHOBHBIMU €IMHMUIIAMH W3MEPEHHS: I1I€HBI, MACChl, PACCTOSHUS,
BpPEMEHHU, CKOPOCTH, BRIPAXKATh OJTHU CMHHIIBI BETUIMHBI YePe3 APYTHE.

W3BnekaTh, aHAJIM3UPOBATH, OIEHWBATH HHQPOPMAIIMIO, MPEIACTABICHHYIO
B Ta0yuIile, Ha CTOJIOYATON AMarpaMMme, HHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHbBIC,
WCIIOJIB30BaTh JAHHBIC MPU PEIICHUHU 3a/1a4.

Harusanas reomerpus

[Tonp30BaThCSI FTEOMETPUYECKUMU MTOHATUSIMU: TOUYKA, MPSIMasi, OTPE30K, JIy4, YTOJI,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KPYT.

[IpyBoauTh mNpUMEPHl OOBEKTOB OKPYIXKAIOIIETO MHpa, HUMEIIUX (GopMy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK) C yIVIAMU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: yIOJI, BEPIIMHA, CTOPOHA, IUAroHajib, C OKPY>KHOCTBIO: PaJnycC,
IUAaMETp, LEHTP.

N300pakath u3ydeHHbIE TeOMETpUIecKue (PUTyphl HAa HEJIMHOBAHHOW U KIIETYATON
OyMare ¢ MOMOUIbIO LIUPKYJIS U JIMHEUKH.

Haxomute MmIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO

JIMHEVKH, CTPOUTH OTPE3KH 3aJIaHHOM JUIUHBI; CTPOUTH OKPYKHOCTb 3aJIaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSMOYTOJBHUKA, KBajpaTa s HUX
IIOCTPOEHMS, BBIUUCIIEHUS TUIOLIAU U IIEpUMETPA.

Beluucnsate mnepumerp W IUIOMIQAb KBajpara, NPSAMOYrojibHUKA, GuUryp,
COCTaBJICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM uHcle GuUryp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUYECKMMH €IUHULIAMU W3MEPEHUS JJIUHBI,
IJTOIIAIM; BBIPAXaTh OJIHU €JUHHUILIbI BEJIMUYUHBI YEPE3 IPYTHE.

Pacnio3naBath mapaienenunen, KyO, MCHOJIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MapasuIeNenuIena, Kyoa.

Boruncnare  00b€M  KyOa, mapajienenunena Mo 3aJaHHBIM — U3MEPEHUSM,
M0JIb30BAThCS €IUHUIIAMU U3MEPEHHS 00BEMA.

Pemiate HecnOXHBIE 3aJaud  HA U3MEPEHUE TE€OMETPUYECKHUX  BEIUYUH
B PAKTUYECKUX CUTYaLIUSX.
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[IpenmeTHble pe3yJbTAaThl OCBOCHHUS MPOTPAMMBbI Y4EOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucna v BIYMCICHUA

3HaTh W TOHHWMAThb TEPMUHBI, CBA3AaHHBIE C PAa3JIMYHBIMA BHUJAMU 4YHUCET U
crnoco0aMu UX 3aluCH, NEPEeXOJUTh (€CIU 3TO BO3MOXHO) OT OJHON (pOpMBI 3amucu
4yucia K ApYyromu.

CpaBHuBaTh W YHOPSJAOYMBATH IIE€JIbIE YHCIIA, OOBIKHOBEHHBIE U JECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbBIX 3HAKOB.

BbINonHATh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apU(METHIECKUE TCHUCTBUS
C HAaTypaJIbHBIMA ¥ TEIBIMH YUCJIAMH, OOBIKHOBCHHBIMH M JIECATUYHBIMH JPOOSMH,
MTOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMHU.

BbIUMCHATh 3HAYEHUS YUCIOBBIX BBIPAXKEHUW, BBINOJIHATH NMPUKUIAKY U OLIEHKY
pe3yibTata BBIYUCICHUN, BBIMOJHITh MPeoOpa3OBaHUs YHUCJIOBBIX  BBIpaKEHUU
Ha OCHOBE CBOWCTB apHU(PMETHUECKUX ICHCTBUH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOW MPSMOW C COOTBETCTBYIOIINM € YHCIIOM U
n300paxaTh YMCIa TOYKaMHU Ha KOOPJIMHATHOM MPSIMOM, HAXOUTh MOJTYJIb YHCIIA.

COOTHOCUTBH TOYKHU B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKH.

OKpyTATH 1EIbIe YUCHA U JECATUIHBIC TPOOH, HAXOAUTh MPUOTMHKSHUS YUCETT.

YucaoBble 1 0yKBeHHbIE BbIPAKEHUS

[Tonumare W ynoTpeOasTh TEPMHHBI, CBSI3aHHBIE C 3alKMCBhI0 CTETNICHU 4YHCIIA,
HaxOJWTh KBaJpaT W KyO 4YHCJIA, BBIUUCIATH 3HAYCHUS YHUCJIOBBIX BBIPAKEHUH,
COJIEpIKalllUX CTEIICHH.

[Tonp30BaThCs MPU3HAKAMH JIETUMOCTH, PACKIA/IbIBATh HATypaJIbHbIE YHCIIA
Ha MPOCTHIE MHOXKHUTEIIU.

[Tonb30BaThCSA MacITaAOOM, COCTaBIATh IPOIOPLIMHU U OTHOILICHHUS.

Hcnonw3oBaTh OyKBBI 1711 OOO3HAUEHMS] YHUCET MPHU 3alUCH MaTEeMaTUYECKHUX
BBIPAKCHUM, COCTABJISATh OYKBEHHBIC BBIpAKEHUS W (OPMYJIbI, HaXOAUTh 3HAYCHHUS
OYKBEHHBIX BBIPAXEHUM, OCYIIIECTBIISAII HEOOXOMMBIE TI0JICTAHOBKH U IMPEOOpPa30BaHMUS.

HaxoauTe HEen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 33124

PemaTs MHOTOIIArOBBIE TEKCTOBBIC 3a4a9U apU(YMETHUECKIM CTIOCOOOM.

Pemath 3amauyu, CBA3aHHBIC C OTHOIICHHEM, IPOMOPIHOHAILHOCTHIO BEIHYHH,
IPOIEHTaMH, PEIIaTh TPU OCHOBHBIC 33724l Ha JIPOOH U MPOIICHTEHI.

Pemate 3amaun, coaeprkaline 3aBUCUMOCTH, CBS3BIBAIOIINE BEIIMYMHBI: CKOPOCTD,
BpEMs, PacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHLHOCTH, BPEMS,
00béMa pabOThI, HCHOIB3YS apUPMETUYCCKHE [CHCTBHS, OIICHKY, NPHUKHUJKY,
M0JIb30BaThCA SAMHHUIIAMH H3MEPEHUS COOTBETCTBYIOIINX BEIIMYHMH.

CocTaBisATh OYKBEHHBIC BBIPAXKCHHS 110 YCIOBHIO 3aa4H.
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W3Bnekath uWHpOpMaIMIO, TMPEACTABICHHYIO B Ta0OiWIaX, Ha JIMHEHHOMH,
CTOJIOYATON WJIM KPYTOBOM JUarpaMMax, HHTEPIPETHPOBATh NPEICTABIICHHBIC TaHHBIC,
WCITOJIB30BATh JaHHBIC MTPU PEIICHUH 3a/1a4.

[IpencraBuarh WHGOPMAIIMIO C ITOMOIILI0 TAOWIl, JHMHECHHOH M CTOJIO0YATOM
JTarpamMM.

Harnsignas reomerpust

[IpyBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHpaA, HUMEKIUX (opMy
U3YYEHHBIX T€OMETPUUECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX (puryp.

N300pakaTh ¢ MOMOILBIO [UPKYJIS, JUHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOW U
KJeTyaTod Oymare M3y4deHHbIC IUIOCKHE reoMeTpuueckue (Urypbl U KOHQUTYpaluw,
CUMMETPHUYHbIE (DUTYPBI.

[Tonb30BaThC T€OMETPUYECKUMU TOHATHUAMH: PABEHCTBO (QUIYp, CUMMETpHS,
WCIIOJIb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CUMMETPHUEN: OCb CUMMETPHUH, LEHTP
CUMMETPHH.

Haxonuth BENWYMHBI yIIIOB M3MEPEHHWEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33aIaHHOW BEJIWYMHBI, I10Jb30BaThCA NPHU PEIICHHH 3a7ad TIpagyCHOUM Mepou
YIJIOB, PACIlO3HABaTh HA YEPTEkKAX OCTPBIU, MPSIMOU, PA3BEPHYTHIN U TYIION YTJIBL.

BeluucnaTre UIMHY JIOMaHOM, II€PUMETP MHOTOYTOJBHHKA, I0Jb30BaTHCA
€AUHULAMHU W3MEPEHUS JJIMHBI, BBIPAXKATH OJHU €IWHMIBI U3MEPEHUS JJIMHBI Yepes3
IpyTHE.

Haxonuth, uCHonb3ysd 4YepTEKHBIE HHCTPYMEHTBI, PACCTOSHHS: MEXKIY JIBYMs
TOYKaMHM, OT TOYKH JI0 IPSAMOM, JUIMHY ITyTH HA KBAaJIPATHOM CETKE.

BorancasaTs miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOIb30BATh
pazObueHne Ha  TOPSIMOYTOJBHMKH, Ha  paBHble  (UTYpBl,  JTOCTpauBaHUE
0 TPSAMOYIOJIbHUKA, II0Jb30BaThCSl OCHOBHBIMM E€IMHULAMHU HW3MEPEHUs IUIOLIAIHN,
BBIPAXXATh OJHU €IMHULIBI U3MEPEHUS IUIOIAHA YePE3 APYyTHUE.

Pacrio3HaBaTh Ha MOJENSAX M HM300paKEHUSAX NUpPaMUAy, KOHYC, LWIAHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0paxath Ha KiIeT4aTOM OyMare MpsMOYTOJIbHBIN Mapaljieenumne].

Boruncnare 00b€M  MPSMOYTOJIBHOTO Mapajlienenuneaa, KyOa, MOJIb30BaThCA
OCHOBHBIMU €JUHUIIAMU U3MEPEHUS 00BbEMA;

Pemlate HeCIOKHBIE 3aJayd  Ha HAXOXKJICHUE TIE€OMETPUYECKUX BEIUYMH
B IIPAKTUYECKUX CUTYaLIMUSX.



TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas pabodas nmporpamma | Maremaruka. 5—9 kinaccol (0a30BbIH

5 KIJACC
HanmenoBanue Komunyect OcHOBHO OcHOBHBIE BUIBI AESATENBHOCTH
pasznena (TeMbl) BO e 00yyaroIuXCs
Kypca 4acoB COZIepKaH
ue
HarypanpHble uncina. 4 Jecarnunas Yurarh, 3alIUCHIBATh, CPABHUBATH HATyPaJIbHbIE YHCIIA;
JlelicTBus C 3 cucrema npeajiaratb 1 00CyKa1aTh COCO0bI YIOPSI0UYNBAHNS YUCEIL.

HaTypaJdbHBIMH YU CJIAMU

cyuciieHud. Psg
HaTypaJIbHBIX
YHCell.
Harypansubii
pan. Yucio 0.
Harypanbnbie
YKCIa Ha
KOOPJIMHATHOMN
IPSMOM.
CpaBHeHue,
OKpYTJICHUE
HaTypaJbHBIX
YHCElL.
Apudmernyeckue
JEUCTBUS

C HATypaJIbHBIMU
YUCJIAMH.

MN300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YKMCIIA
TOYKaMHU HA KOOPJUHATHOMN MPSIMOK, HAXOAUTHb KOOPAUHATHI
TOYKH.

HcciienoBars ¢BOMCTBA HATYPaAJIBHOTO psifa, uncen 0 u

| mpu ciiokKEeHNN U YMHOKEHHH.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHACEIL.
BoInoHATH apupMeTHYEeCKHE 1eiCTBUA C HATYPAJIbHBIMU
YUCJIAMH, BBIMUCJIATH 3HAUYCHUS YUCIIOBBIX BBIPAKEHUN

CO CKoOKamu 1 0e3 CKOOOK.

3anucbIBaTh NIPOU3BEICHNUE B BUJIE CTCIICHU, YUTATH
CTENECHHU, HCIO0JIb30BATH TEPMHHOJIOTHIO (OCHOBaHUE,
[IOKA3aTellb), BBIYUCIAATH 3HAYCHUS CTEIICHEN.
BbInogHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPKECHUI, PeAIaraTtb U NPUMEHATHh NPUEMBbI IPOBEPKHU
BBIYMCIICHUM.

Hcnoab3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS],

CaoiicTBa HyJIA

pacupeneauTeNbHOE CBOMCTBO YMHOKEHHUS; (POPMYTHPOBATH
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ITepemectutenbH
oeHu
coYeTaTeIbHOE
CBOMCTBA
CJIOKEHUA U
YMHOXKEHUS,
pacnpenenuTesbH
0€ CBOMCTBO
YMHOKEHUS.
Jlenurenu u
KpaTHbIC YUCIIa,
pa3IoKEHUE
yyciia Ha
MHO>KHUTEJH.
Henenune

C OCTaTKOM.
[Ipocteie n

COCTaBHBIC YHCJIA.

[Ipu3Haku
JICIIMMOCTH Ha 2,
5,

10, 3, 9.
Crenens ¢
HaTypaJbHbIM
MOKa3aTeJIEM.
YucnoBsie
BBIPAYKCHUS,

U PUMEHATH MPaBUJIa MpeoOpa3oBaHUs YUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(PMETHUECKUX JIEHCTBHM.
HccnexoBaTh YMCI0BBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH T'MIIOTE3bI, (POPMYJIMPOBATH 00001IEHUS U
BBIBO/IbI 10 PE3yJIbTaTaM POBEIEHHOTO UCCIENOBAHUS.
DopMyJMPOBATH ONpPeIeIeHUs JICITUTEINS U KPATHOTO,
Ha3bIBATh JICTIUTEIN U KPATHBIC YUCIA; PACIIO3HABAThH
IPOCTBIE U COCTAaBHBIE UKciia; (POPMYJIHMPOBATH U
NMPUMEHATH MPU3HAKM JIIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKEHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTAaTKH OT JICJICHUS U

HEIIOJIHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE

BBICKA3bIBAHUS O HATYPAJIbHBIX YKCIAX,

NPUBOAUTH IPUMEPHI U

KOHTPIIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U OTPUIIAHUSA
BBICKa3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBath MaTeMaTHYeCKHE MPeIJI0KECHUS

C IOMOIIBIO CBS30K «H», KUJIN», KECIH. .., TO... M.

Pemats TekcTOBBIC 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMOJIb30BATh 3ABUCHMOCTH MEXK/y BEITUUYMHAMHU
(ckopoCTh, BpeMs, paCCTOSHUE; LIEHA, KOJUYECTBO, CTOUMOCTD
U JIp.): aHAJIU3UPOBATH U OCMBICJIUBATH TEKCT 3aa4H,
nepegopMyJTUPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIE
JAHHBIE, YCTAHABJIMUBATD 3aBUCUMOCTH MEXy BEIUYMHAMU,
CTPOMUTH JIOTUYECKYIO LIETIOYKY PACCYKICHUM.
MopaeanpoBaTh X0 pELICHUS 3a4a4U C IOMOIIBIO PUCYHKA,
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MTOPSIIOK
JNEUCTBUM.
Pemenue
TEKCTOBBIX 3aa4
Ha BCE
apupMETHICCKUE
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JICUCTBUS,
Ha NBVKECHHUE
Y MMOKYTIKU

CXEMbl, TaOJIHUIIBI.

IlpuBoauth, pa3doupatrb, ONEHUBATH  Pa3JIUYHbIC
pelieHus, 3aNMCH PEeIeHU TeKCTOBBIX 3a]1ay.
Kpurnuecku OLICHUBATH MOJTy4YEHHBIN
pe3yJbTar,  OCYHIeCTBJSATL  CaMOKOHTpPOJIb,
IpOBEPsSii OTBET HAa COOTBETCTBUE YCIIOBHIO,
HAXOMTh OIIUOKHU.

Pemars 3agaun ¢ mnOomoibio mepedopa  Bcex
BO3MOKHBIX BApUAHTOB.

3HAKOMUTBHCH ¢ HCTOPHEH pa3BUTHS apU(DMETUKH

HaFJIHI[HaH reomMceTpus.

JIMHUM HA JIOCKOCTH

N —

Touka, nipsimas,

OTPE30K, JyU.
Jlomanas.
N3mepenne ninHbI
OTpe3Ka,
METPUYECKHE
€UHULIBI
U3MEPEHUS JUTUHBI.
OKpy>XHOCTb U

KpYT.
[IpakTrueckas

pabora
«ITocTpoenne y3opa
U3 OKPYKHOCTEW».
VYron. [Ipsamoi,
OCTpBIW, TYIION U

Pacno3HaBarthb Ha YCPpTCIKAX, pUCYHKAX, OIIUCHIBATD,

WCIIOJIB3Ys TEPMUHOJIOTHIO, U H300paskaTh C TOMOIIBIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, Iy,
yTOJ1, IOMaHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATLHOTO
MHpa, UMEIOITUX (GOPMY U3YUEHHBIX (PUTYDP, OLIEHMBATDH UX
JIMHEMHBIE Pa3MepBI.

Hcnonb30BaTh TMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIS1 IOCTPOCHUS Y U3MEPECHUS: H3MEPSATH JUIMHY OTPE3Ka,

BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJIaHHOM BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPY’KHOCTh 33JIaHHOTO pajnyca.
N300paxkaTh KOHPUTYpALIUU TEOMETPUUYECKUX PUTYDP

W3 OTPE3KOB, OKPYKHOCTEN, MX YaCTEH HA HETMHOBAHHOU U
KJIeTYaTol Oymare; nmpeasaratb, OMUCHIBATH U 00CYKIATH
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Pa3BEPHYTHINA YIUIBL. | CHOCOOBI, AJTOPUTMBI TOCTPOCHHUS.
HN3mepenue yrios. Pacno3HaBaTh U M1300paxaTh Ha HEJIMHOBAHHOM U
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[IpakTrueck KJIeTYaTon Oymare mpsiMoi, OCTPBIi, TYTOMH,

as pabora pa3BEPHYTHIN yIJIbl; CPABHUBATD YIJIbI.

«ITocTpoen Bb1uncjasiTh JUIMHBI OTPE3KOB, JIOMAHBIX.

Ue yroB» IloHuMAaTh M MCNIOJIB30BATH NIPH PelIEeHUN 32124
3aBMCUMOCTH MEX]ly €AMHUIIAMU METPUUECKON
CUCTEMBI MEP; 3HAKOMHUTBHCH C HEMETPUUECKUMHU
CUCTEMaMU Mep; BbIPAXKATh JUIMHY B PA3JIMYHBIX
eANHUIAX U3MEPEHUSI.
HccnenoBath GUrypsl 1 KOHGUTypauu, UCIIOJIb3YS
1M poBbIE pecypehl

OOBIKHOBEHHBIE IPOOH 4 HpoOsb. MopeanpoBaTthb B rpaduueckoil, nmpeamMeTHou Gopme,
8 [IpaBusnbHBIE U C IOMOUIBIO KOMIIBIOTEPA MOHSTHS U CBOMCTBA,
HEIpaBUJIbHBIC CBSI3aHHBIE C OOBIKHOBEHHOU POOBIO.

npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue
TpoOeH.
CrioxxeHue u
BBIYUTAHHE
OOBIKHOBEHHBIX
TpOOeH.
CMmemaHHas
IpoOBb.
YMHOXEHHE U
JIeJICHUE
OOBIKHOBEHHBIX
Ipo0eii; B3auMHO-

YurtaTh M 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NnpeaiaraTb, 000CHOBBIBATH M 00CYKIATh CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkath 0OBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJAMHATHOW MPSMOii; MCMOJAb30BATh KOOPINHATHYIO
IPSIMYIO JUTS CpaBHEHUS Apo0ei.

®opMyJIMPOBATH, 3aIMCHIBATH € OMOIIbIO OYKB
OCHOBHOE€ CBOMCTBO OOBIKHOBEHHOW IpOOH; MCMOJIb30BATh
OCHOBHOE CBOMCTBO JAPOOH JIJIsi COKpAILIEHUs IpoOei u
NpUBEIECHUS JPoOU K HOBOMY 3HAMEHATENIO.
IIpencraBiasiTh CMENMIaHHYIO IpOOb B BUE HEIIPABUIBHOMN U
BBIICTISATH 1IENYI0 YacTh YKCiia U3 HeMpaBUIbLHON APOOH.
BoinosHATs apudpmMeTnyecKkue JeMCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOICTBA
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oOpatHbie poOH.
Pemienue
TEKCTOBBIX 3ajad,
coJiep KaIImx
npoou. OCHOBHBIC
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3a/1a4u Ha ApooOH.
[IpumeneHue OykB
U1 3alUCH
MaTEMAaTUYECKUX

BBIPAYKCHUH U
MPEIOKEHUAMN

apu(pMEeTUUYECKUX JEUCTBUH JJIsl pallMOHAIM3ALUU
BBIYHCIICHUH.

BbINOJIHATH NPUKUAKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUM;
NpeaIaraTb ¥ NPUMEHATH NPUEMBI IPOBEPKH
BBIYHCIICHUH.

IIpoBoauTH HCCIET0BAHMS CBOMCTB IpOOEH, Onmupasch

Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YUCIIE C TOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUSA

0 Ipo0siX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUM.

PemiaTh TEKCTOBBIE 33/1a4H, COJEPKALIME JPOOHBIE TaHHBIE,
u

3a/1a4M HA HAXOXKJAEHUE YaCTH LIEJIOTO U LIEJIOTO IO €ro YacTH;
BbISIBJISITH UX CXOJCTBA U Pa3jin4Msl.

MopaeaunpoBarh X0 PELICHUS 3aa4M C IOMOILBIO PUCYHKA,
CXEMBI, TAOJIHIIEL.

IIpuBoauTh, pa30upaTh, OLEHNBATDH PA3TUUHBIC PEILICHMUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a]1a4.

Kpurnuyecku oueHUBaTh MOJIYUYCHHBIN PE3YJIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, ITPOBEPSISL OTBET

Ha COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIUOKH.
3HAKOMUTBCS ¢ HCTOPHUEH pa3BUTUS apU(PMETUKU

Harnsgnas reomerpus.

MHOroyrojibHuKu

O =

MHOroyroJibHUuKH.

YeThIpEXYTOIBHUK,
PSMOYTOJIbHHUK,
KBaJIpar.

OnucbIBaTh, MCMOJIb3YSl TEPMHUHOJIOTHIO, H300PAXKATH

C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIUPOBAThH U3 OyMaru MHOTOYTOJbHUKH.
IIpuBoauTh NpUMepbI OOBEKTOB PEATHBHOTO MUPA,
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MMEIOLINX
[IpakTnueckas (hopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota TPEYTOJIbHUKA, OEHUBATh UX JIMHEHHBIE PA3MEPHI.
«ITocTpoenne BoeIyucasiTh: IEPUMETP TPEYTOIBHUKA,

IPSMOYTOJIbHU MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TJI0ILA/Ib

Ka c PSMOYTOJIbHUKA, KBagpara. U3o00paxars

3aIaHHBIMHU OCTPOYTOJIbHBIE, TPSMOYTOJIbHBIE U TYIIOYTOJIbHBIE
CTOPOHAMH TPEYTOJIbHUKHU.

Ha CTpouTh Ha HENTMHOBAHHOM U KJI€TYaTOi OymMare KBajapaT U
HEJIMHOBAaHHOU MPSIMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.

Oymare. HccaenoBarb CBOMCTBA IIPAMOYTOJILHUKA, KBAApaTa IMyTEM
TpeyronbHukK. AKCIIEPUMEHTA, HAOJIIOICHHSI, U3MEPEHUS], MOJIETUPOBAHHS;
[Tnomane n CpaBHHBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
EpUMETP KoHcTpynpoBaTs MaTeMaTHYeCKUE MPEIJI0KEHUS
IPSMOYTOJIbHUKA C IIOMOUIBIO CBSI30K «HEKOTOPBIN», «IH000i». PacniosHaBaTh

u HNCTHUHHBIC U JIOKHBIC BBICKA3BIBAHUA O MHOI'OYI'OJIbHUKAX,

MHOTOYTOJIbHUKO NPUBOJAUTH NPUMeEPHI U KOHTPIIPUMEDBL.
B, COCTaBJICHHBIX HccnexoBarh 3aBUCUMOCTD TUIONIAM KBAIPATA OT JJIUHBI
u3 €ro CTOPOHBL.

PSIMOYTOJILHUKO Hcnonb30BaTh CBOMCTBA KBAIPATHOU CETKU IS

B, CJIMHULIBI nocTpoeHus: Guryp; pa3omBaThb IPSIMOYTOJILHUK HA
U3MEpEHUS KBaJpaThl, TPEYTOJbHUKHU; COCTABJIATH (DUTYPHI U3
IUIOIIAIH. KBaJIpaTOB U MPAMOYTOJIbHUKOB M HAXOAUTh UX IUIOLIA/Ib,
[Tepumerp pa30uBaTh PUTYPHI HA IPSIMOYTOJILHUKHU U KBaJIpaThl U
MHOTOYTOJIbHH HAaXOJUTh UX IUIOLIA/b.

Ka Bblpa?KaTb BCIIMYMHY IIOMIAJIM B Ppa3JIMYHbIX CAMHUIAX
N3MCPCHUA MCTpI/I‘ICCKOﬁ CHUCTCMbI MCP, IOHUMATDb U
HCIMOJb30BaATh 3aBUCHUMOCTH MCIKAY MCTPUICCKHUMHA
CAWHNIAMU U3MCPCHU TIJIOIAIH.
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3HAKOMUTBHCH ¢ IPpUMePaMH IPUMEHEHHs TUIOIAIN U
IIEPUMETPA B IPAKTHUUECKUX CUTyalusax. Pemars 3aga4un

U3 PEAIbHOW JKU3HU, MPEAJIaraTb U 00Cy:K1aTh pa3jiuyHble
CIOCO0OBbI pEeIIEHUs 3a/1a4

JlecsTuanbie Ipoou

Hecatnunas
3anMch IpoOei.
CpaBHeHue
JNECATHIHBIX
TpOOeH.
JlercTBus

c

JIECATHYHBIMU
TPOOSMHU.
OxkpyriieH

ue

JNCCATHYH

BIX

pooeii.
Pemenne
TEKCTOBBIX 3aja4,
CoJIepIKaInux
npoOu. OCHOBHBIE
3a/1a4u Ha Ipoou

IIpeacTaBasiTh ASCATUYHYIO IpOOb B BHI€ OOBIKHOBEHHOM,
YUTATh U 3aNIUCHIBATH, CPABHUBATH JICCITUUYHBIC JIPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSTOYUBAHUS JECATUIHBIX APOOCH.

N306paxkaTthb gecsITUUHBIE APOOU TOUYKAMH HA
KOOPAMHATHOM MIPSAMOM.

BoiBJISITH CX0ACTBA U PA3JIUYMS IPABUI
apu(pMETUYECKUX JACUCTBUHN C HATYpaIbHBIMU YUCIAMU U
JNECATUYHBIMH IPOOSMHU, OOBSICHATH UX.

BeinoHATH apupmMeTHIecKue JNEUCTBUS c
JECATUYHBIMUA JPOOSMHU; BBINOJHIATH NPUKHIAKY H
OLIEHKY PE3yJIbTaTa BHIYMNCICHUMN.

IIpuMeHaTs CBONCTBA apu(MeTHIecKux
JNEVCTBUH ISl PAIMOHAIU3AL[MHA BBIYUCIICHUM.
IIpumMeHsATL NPABUIO OKPYIVIEHMS]  JCCATHUYHBIX
TpoOei. IIpoBoauTh HUCCIIeI0BAHMSA CBOMCTB
NECATUYHBIX  JpoOel, omnupasch HAa  YHCIOBbBIC
HKCIIEPUMEHTHI (B TOM YHUCIIE

C IOMOIIbIO KOMIIBIOTEPA), BBIABUTATH THIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUSA

0 Ipo0sIX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHU.
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Pemarsb TeKCTOBBIE 3a/1a4u, COICpIKAILIAE IPOOHBIE TAHHbIE,
Y Ha HaXOXJECHHUE YaCTH LEJIO0ro U LEJOro M0 €ro YacTH;
BBISIBJISAITH UX CXOJICTBA U PA3JINYHS.

MoaenupoBath X0/ pELICHUS 33]1a4 C TTOMOIIIBIO
pUCYHKa, cxeMbl, Tabnuibl. [lpuBoauTH, pa3zoupars,
OLIEHUBATH PA3JIMYHbIC PEIICHUS, 3aIIUCH PEIICHUN
TEKCTOBBIX 3aJ1a4.

OnepupoBath JpOOHBIMU YHUCIAMH B PEAIbHBIX KU3HEHHBIX
CUTYaIIMSIX.

Kputuyecku oneHMBATH MOJYYCHHBIN pe3yibTarT,
OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHUE YCJIOBHUIO, HAXOAUTH OIINOKHU.
3HAKOMUTBHCS ¢ HCTOPHEH pa3BUTHS apU(DMETUKH

Harnannas reomerpus. 9 MHOrorpaHHUKH. Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAKOLIEM
Tema u N3obpaxenue MHUpe TpsIMOYTOJIBHBIN Napajuiesienunes, Kyo,
¢burypsl B MHOT'OTPaHHUKOB MHOTOI'PaHHUKH, ONIUCBHIBATh, HCI0JIb3YSl TEPMHHOJIOTHIO,
[IPOCTPAHCTBE . Monenn OLICHUBATDb JIUHEHUHBIC PA3MEPBI.
IIPOCTPAHCTBEHH IIpuBoguTh NpuMepbl 0OBEKTOB PEATBHOIO MUPA,
BIX TEIl. UMeIuX (OpMy MHOTOIPAHHUKA, TIPSIMOYTOJIBHOTO
[IpssmMOyToJBHBIN napajuiesenunena, Kyoa.
napajuiesienunes, M306paxkath Ky0 Ha KiIeTyaTOM Oymare.
KyO. Pa3BépTku HccaenoBarthb cBoiicTBa Ky0a, IPSIMOYTOJILHOTO
Ky0Oa u napajuienenunea a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJIEIH.
napajuieienunesaa. Pacno3naBaTth M u300paxars pa3BEPTKHU KyOa U
[IpakTruueckas napayenenunena. MoaeJnpoBarb Ky0 u
pabora napajuiesienurne U3 Oymarv ¥ mpoyux MaTepuasos,
«Pa3BépTka KyOa». 00BSACHATH CIIOCO00 MOJECIUPOBAHUS.

O06BEM KyOa,
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PSMOYTOJIBHOT
0
IapajulesenuIie
na

Haxoauts n3mepeHus, BBIMUCIAATD IUI0IA/lb IOBEPXHOCTH;
00BEM Ky0a, NpSIMOYTOJIbHOT0 NapaJlIeNIeHIE1a;
HCCJIeI0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIJTMHBI €r0
pebpa, BLIIBUTATh M 000CHOBBIBATH THIIOTE3Y.
Habawaath 1 NpoBOAUTH AHAJIOTHH MEXIY

MOHATUSIMU TIIONMIAAN U 00BEMA, IEPUMETPA U TUIOIIATU
OBEPXHOCTH.

Pacno3HaBaTh UCTHUHHbBIC U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPBIL,
CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS BHICKa3bIBAHUM.
Pemiathb 3aga4mu 13 peaibHOM KU3HU

[ToBTOpEHUE 1
o0oO0mIeHne

O =

[ToBTOpEHUME
OCHOBHBIX
MMOHSTHUM U
METOJIOB Kypca
5 KJacca,
00001IeHNE
3HaAHUM

BbIYHCJIATH 3HAYCHUS BBIPAXKEHHM, COJICPIKAIIUX
HaTypaJbHbIE YKCJIa, OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOH,
BBITIOJIHATH MPEe0Opa30oBaHUs YHCEIL.

Bpi6upaTh cnocod cpaBHEHUS YUCEI,

BBIYUCJICHU, IPUMEHATH CBOMCTBA

apupMEeTHIECKUX JEHCTBUH ISl pallMOHAIM3AIIUH
BBIYMCIICHUU.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOIHSAEMBIX JICUCTBUHN U
CaMOMPOBEPKY PE3yJIbTAaTa BHIYUCICHUMN.

Pemars 3agaum 13 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS IS PELICHUs 3a1a4 U3 APYrux
y4eOHBIX MPEAMETOB.

Pemars 3aqaun pa3HbIMHU CIIOCO0AMH, CPABHUBATD -
CIOCOo0bI PEIICHUS 33/1a4l, BLIOUPATH PAllHOHATbHBIN
c1ocoo

OBIIEE KOJIMYECTBO

YACOB 110

~ -
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[TPOTPAMME
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6 KJIACC
HanmeHoBaHue Konmnuecr OcHOBHO OcCHOBHBIE BUABI ACATEINBHOCTH
paznena (TeMbl) BO e oOy4Jaronmxcs
Kypca 4acoB CoJIepKaH
ue
HarypanbHubie uncia 3 Apudmernueck BoInoHATH apupMeTHYEeCKUEe IeCTBUA C
0 ue 1eUCTBUSL MHOTO3HAYHBIMU HaTypaJbHbIMHU YHUCIAMU, HAXOAUTh

C MHOTO3HAYHBIMH
HATypaJTbHBIMHU
YHCJIaMU.
YucnoBbie
BBIPKCHUS,
TIOPSIJTOK
JICHCTBUM,
HCIIOJIb30BaHUE
CKOOOK.
Oxpyriienue
HaTypaJIbHBIX
yucel. Jleaurenu u
KpaTHBIC YNCIIa;
HanOOJILIIHI
OOIIMI IeTUTENDb U
HauMeEHBbIIIEe
o011ee KpaTHoE.
JlemuMoCTh CyMMBI
U TIPOU3BECHUS.
Henenue

3HAYeHMS YHMCIIOBBIX BBIPAXKEHUHN CO CKOOKamMu U 0€3 CKOOOK;
BBIYMCJIATH

3HAYeHM S BBIPAKECHU, COACPKAIINX CTEIECHU.
BbINOJHATH NPUKUAKY ¥ OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAXKCHUI, IPUMEHATH NPUEMbI IPOBEPKHU PE3yJIbTaTA.
Hcnonb3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTETBLHOE U
COUYETaTEIbHOE CBOMCTBA CIOKEHUSI 1 YMHOXKECHHUS,
pacnpeeauTeNbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIIBHO
CII0’KEHHUS, CBOMCTBA apu(METHIECKUX ACHCTBUM.
HccaenoBaTh 4ncCiIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIABUTATh 1 000CHOBBIBATH
TUNOTE3bI.

®opMyJIHPOBATH ONpeeIeHUs ICIUTENS U KPaTHOTO,
HanOOJIBIIET0 OOIIEro JENIUTENS U HAUMEHBIIEro 00IIEero
KpPaTHOTO, IPOCTOr0 U COCTABHOI'O YUCEI; UCIOIb30BATh 3TU
MIOHSTHUSI TIPU PEIICHUH 3a]1a4.

IIpuMeHSTH AJArOPUTMBI BEIYHCICHUSI HAUOOIBIIIETO
OOIIero JeNMUTeNs U HAMMEHBIIETro 00IIero KpaTHOTo JBYX
quCes, AITOPUTM Pa3I0KEeHUs YUCiIa Ha IPOCThIC
MHOXKHTEJIH.
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C OCTAaTKOM. HccaexoBats ycinoBus AeIUMOCTH Ha 4 U 6.
Perenue HccaenoBarp, 00Cy:k1aTh, GOpMYyJTHPOBATH U

TCKCTOBBIX 3a1a4
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000CHOBBIBATH BBIBOJ O YETHOCTU CYMMBbI, IPOU3BEACHUSA:
JIBYX YETHBIX YHCEN, ABYX HEYETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBars ¢BOMCTBA ACITUMOCTH CYyMMBI U IIPOU3BEICHUSA
YUCElL.

IIpuBoaAMTH MPUMEPHbI YHUCEN C 33IaHHBIMHA CBOMCTBAMH,
pacno3HaBaTh BepHbIe¢ U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX 4YHUCEJI, OMPOBEPraTb HEBEPHBIC

YTBEPXKACHHUS C TOMOIIBIO KOHTPIPUMEPOB.
KoncTpynpoBats MaTeMaTH4ecKue NMpeAJi0KeHus

C TIOMOIIBIO CBSI30K «W», «UIU», KECIH..., TO...».

PemiaTe TeKCTOBBIE 3a1a4M, BKIFOYAIOIIUE ITOHATHUS
AETUMOCTH, apU(PMETUYECKUM CIIOCOOOM,

MCIIOJIb30BaTh Nepedop BCEX BO3ZMOKHBIX BAPUAHTOB.
MopaeanpoBarh X0/ PELICHUS 3a4a4H C IOMOILBIO
PUCYHKA, CXEMBbI, TaOJIUIIBI.

IIpuBoauTh, pa3douparb, OEHUBATDH PA3JIUYHbBIC PEIICHUS,
3alMCH PEIIEHUN TEKCTOBBIX 3a]1a4.

Kpurnyecku oueHUBATh MOJIYUYCHHBIN PE3YJIbTAT, HAXOAUTH
OLLIMOKH, OCYILECTBISATH CAMOKOHTPOJIb, IPOBEPSIsE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnmannas 7 [leprieHAMKYISIpH Pacno3HaBaTh Ha yepTekax, pUCYHKax Ciy4au B3aMMHOIO
reometpus. [Ipsmbie bIE€ TIPSIMBIE. PACMOJIOKEHUS IBYX MPSIMBIX.
Ha MJIOCKOCTH [Tapamensu N300paxkaTh ¢ IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

bI€ TIPSIMBIE. Ha HEJIMHOBAHHOM U KJIeTYaTOU Oymare JBe MepeceKaronmecs

Paccrosinue MCIKIY MpAMBIC, ABC MAPAJIJICIIBHBIC IIPAMBIC, CTPOUTD IIPAMYIO,
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JIBYMSI TOYKAMHU,
OT TOYKH 10
IPSAMOU, JUTMHA
MaplipyTa

Ha KBAJIPAaTHOMN
CETKE

MEePIEHAUKYJISIPHYIO TAaHHOM.

IIpuBoaAMTH MPUMeEPBI NAPATIICIBHOCTH U
MEePIEHAUKYJISIPHOCTH MPAMBIX B IPOCTPAHCTRBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIIECHAUKYJISIPHBIC
U napajuiesibubie cTopoHsl. M3o00pakath
MHOTOYTOJIbBHUKH C MTapaJIJICIbHBIMH,
MEePIEHAUKYJISIPHBIMUA CTOPOHAMM.

Haxoauthb paccTossHue MEXAy AByMs TOUKaMH, OT TOUKHU
JI0 IPSIMOM, JIJIMHY ITYTH HA KBAJIPATHOW CETKE, B TOM
YHUCJIe UCTIOJIB3YS HU(PPOBBIE PECYPCHI

Hpobu

W

OOBIKHOBEHHAS
JIpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpAIllCHHUE
TpOOCi.
CpaBHeHue 1
YHOPSI0YNBAHNEC
JTpOOei.
JecsaTnunblie
JIpodu u
MeTpHuYecKas
cUCTEMa Mep.
Apubdmerndeck
Y€ IeHUCTBUS

c
O0OBIKHOBEHHBIM
1797}

CpaBHMBATB U YNOPSIA0YMBATH JApOOH, BLIOUPATH CIIOCO0
CpaBHEHUS APOOEii.

IIpeacraBasiTh AecATUYHbBIE APOOH B BUIE OOBIKHOBEHHBIX
npo0Oeit 1 OOBIKHOBEHHBIC B BUJIE ICCITHYHBIX,
HCI0JIb30BATh IKBMBAJICHTHBIE NPEACTABJIEHUs TPOOHBIX
Yyucesl NPpU UX CPAaBHEHUU, ITPU BBIYMCIICHUSX.
Hcnoan3oBaTh necaTuyHbie 1poOu npu npeodpa3oBaHUH
BEJINYMH B METPUUYECKOU CUCTEME MED.

BeinosHATHL apupMeTHyecKue 1ecTBUs

C OOBIKHOBEHHBIMHU U JIECITUYHBIMU APOOSIMH.

BoruucasiTh 3HaU€HUS BBIPAXKEHUM, COJEPIKAIIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, BHITIOTHATh
npeodpa3oBaHus 1pooOeii, BLIOUPATh CNOCO0, IPUMEHSTH
cBOlicTBa apu(METHICCKUX JSHCTBUI ISl pallMOHAIM3AIIHH
BBIYMCIICHUN.

CocTaBiasiTh OTHOILICHUS U TIPOTIOPIIMU, HAXOAUTH
OTHOILICHHE BEJIUYUH, ACIUTh BEIUYUHY B JAHHOM
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JIECATUIHBIMH
JTPOOSMHU.
OTHo1IeHHE.
JleneHue B
JTAHHOM
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OTHOIIICHHH.
Macmra0,
MPONIOPIHA.
ITonsTue
MPOLICHTA.
Brruncnenue
MPOLICHTA

OT BEJIMUMHBI
1 BEIUYHHBI

OTHOIICHUHU.
HaxoauTth 3KCnepUMEeHTAIbHBIM MYTEM OTHOIICHUE JITUHBI
OKPYXHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIIEHNE BETUYHH,
HAXOIMTh MacIITal MiIaHa, KApThl U BEIYUCIIATH

paccTOsTHUS, HCTIONB3YsI MacITao.

OOBSACHATD, 9TO TAKOE MPOIEHT, YIIOTPEOIATH 000POTHI
peun COo CIOBOM IPOLICHT». BhIpamaTh IponeHTH B APOOIX
U ApoOU B MPOILIEHTAX, OTHOIIIEHHUE IBYX BEJIMYUH B

1o €€ IIPOLIEHTAX. BBIYMCIATH IPOLEHT OT YUCIa U YUCIIO I10 €T0
IIPOLICHTY. IIPOLIEHTY .
Pemenne Oxpyrasitb ApoOU U MPOLEHTHI, HAXOAUTh MPUOIMKEHUS
TEKCTOBBIX 337124, YHUCEel.
COJIEpKAINX Pemiatrh 3aga4m Ha 4acTH, IPOLIEHTHI, POIIOPLIUH,
npobdu u Ha HaXO0KJE€HUE JIpoOH (IIPOLIEHTA) OT BEJIUYUHBI U
MPOIICHTHI. BEJIMYMHBI 110 €€ ApoOu (IPOLEHTY), ApoOu (IIpoiieHTa),
[IpakTrueckas KOTOPBIM COCTABIISIET OJIHA BEJIMYUHA OT APYTOM.
pabota IIpuBoauTh, pa3éupaTh, OLEHUBATH PA3JIUYHbIC
«OTHOIIEHNE peleHus, 3alIMCH PELIEHNH TEKCTOBBIX 3a/1a4.
JUIAHBI N3BaexkaTs uHGopMannio U3 TabIULl U
OKPY’KHOCTH K €€ auarpaMM, HHTEPIPETUPOBATh TAOJIUYHBIE
TUaMETPY» JaHHbIE, ONPEIEATh HAaNOOJbIIEE U HAUMEHbIIEE
U3 NPEICTABICHHBIX JTaHHBIX
Harnsnnas OceBas Pacno3naBaTh Ha yepTekax U U300paAKEHUSX,
reOMETPHUSL. CUMMETPHSI. n300paxaTh OT pyKH, CTPOUTH C IOMOIIBIO
CummeTtpus LlenTpanpHas UHCTPYMEHTOB (pUrypy (0Tpe3oK, JOMaHylo, TPEyTrOJIbHUK,

CUMMETPHSI.

IIPSIMOYTOJIBHUK,
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[Toctpoenue
CUMMETPUYH
BIX (uUryp.
[IpakTnuecka

s pabora
«OceBas
CUMMETPUSI.
CummeTpus

B IIPOCTPAHCTBE

OKPYKHOCTb), CHMMETPUYHYIO JAHHOU

OTHOCUTEJBHO MPSMOM, TOUKH.

HaxoauTs mpuMepbl CHMMETPUHN B OKPYKAIOIIIEM MUPE.
MopeaupoBathb u3 Oymaru 1€ (GUrypbl, CAMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOIi; KOHCTPYHPOBATh
reoMeTpuyYecKrue KOHPUTypalnuu, UCIOIb3ys CBOWCTBO
CUMMETPHUH, B TOM YHUCJIE C MOMOILbIO U(POBBIX
pecypcoB.

HccnenoBary  cBoiicTBa  M3ydeHHBIX  (uryp,
CBSI3aHHBIE C CUMMETpHUEN, UCIIOJIb3Ysl SKCIEPUMEHT,
HaOJII0/IEHHE, MOJISTUPOBAHKE.

O060cHOBBHIBATD, ONpoOBEpPraTh c MTOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKICHUS O CHMMETpHUH (puryp

Bripaxkenus ¢ OykBamu

[Ipumenenue
OYKB JJIsl 3alUCHU
MaTeMaTU4YECKH
X BBIPAXKEHHUM U
IPEIIOKEHAMN.
bykBeHHBbIE
BbIpaKEHUS

Y YUCJIOBBIE
MOJICTAHOBK

H.

bykBeHHbIE
PaBEHCTBA,
Hax0XJICHU

e

Hcnosib30BaTh OYKBBI TSI 0003HAYEHUS YHCEIT, TIPU 3aHCH
MATCMATHUNUCCKUX YTBep)K,HeHHﬁ, COCTaBJIATH 6YKB€HHI>IC
BBIpa)KEHUS 110 YCIOBHIO 33/1a4H.

HceienoBaTh HECIOKHBIE YHUCIOBBIC 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI IS UX 3aITHCH.

BbIYHMCIATH YHCI0BOE 3HAYCHHE OYKBEHHOTO

BBIpA)KEHUS TP 3aJaHHBIX 3HAUYECHHUSIX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U IUIOLIATN
IpSMOYTOJIBHHKA, KBapaTa; IJIMHEI OKPYKHOCTH, TUIOIIAIH
prra; BBINNOJIHATH BBIYUCJ/ICHHUS 110 OTUM (I)OpMy.TIaM.
CocTaBiasiTh (OPMYJIbl, BEIPAKAIOIIHE 3aBUCUMOCTH
MEK/y BEJTMUMHAMHU: CKOPOCTh, BPEMsI, PACCTOSHUE; IIeHA,
KOJINYECTBO, CTOUMOCTD; IIPOM3BOIUTEILHOCTD, BPEMS,
00BEM
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HCU3BCCTHO
Io
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KOMIIOHEHT pabOThI; BBIMOTHATH BEIYUCICHUS 110 3THUM (OPMYJIaMm.
a. HaxoauTh HeM3BECTHBIM KOMIIOHEHT apu(PMETHISCKOTO
Dopmyibl JNEUCTBUSA
Harnmannas | YeThIpEXYTrOIbHHUK, N300paxaTh HA HETMHOBAHHOW U KJIETYATOU
reomerpusi. Purypsl 4 pUMEpPHI OyMare C UCTIOJIb30BaHHEM YEPTEKHBIX
Ha IUIOCKOCTH YETBIPEXYTOJIBHUKO WHCTPYMEHTOB YETBIPEXYTOJIBHUKH C 33JaHHBIMU
B. CBOWCTBaMU:
[IpAMOYyTONBHUK, C IapaJUIeIbHbIMU, IEPIICHAUKYJIIIPHBIMU, PAaBHBIMU

KBaJpar: CBOMCTBA
CTOPOH, YIJIOB,
JUaroHa’jeH.
N3mepenue

yri10B. Buzsl
TPEYTOJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomanp Gurypsl.
DopMyIIBl
nepuMeTpa u
IJI0ILA N
IPSIMOYTOJIbHHKA.
[Tpubanxénnoe
U3MEpPEHUE
wiomaan Guryp.
[IpakTrueckas

CTOPOHAMH, NPSIMBIMH YTJIaMH U Ap.,
paBHOOepeHHBbIN TpeyronbHukK. Ilpeanarars u
00CYy:K1aTh CIIOCO0bI, AJITOPUTMbI [TOCTPOCHUS.
HccaenoBath, UCTIONB3YS IKCIIEPUMEHT, HAOIIOACHHE,
MOJENIMPOBAHUE, CBOMCTBA IIPSMOYTOJbHHKA, KBAJApaTa,
pa3OuBaTh Ha TpeyroJbHUKU. OOOCHOBBIBATD,
OIPOBEPraThb C NOMOUIBIO KOHTPIPUMEPOB YTBEPKICHUS
O IPSIMOYTOJIbHUKE, KBAJIpaTe, PaClo3HABATh BEPHBIC U
HEBEPHBIEC YTBEPKICHMUS.

N3MepaATh U CTPOUTH C TTIOMOILBIO TPAHCTIOPTUPA

YIJIBI, B TOM YUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH
YIJIbI,

pacno3HaBaThb OCTpBIE, IIPSMBIE, TYIbIE, Pa3BEPHYTHIE
yriibl. Pacnmo3naBathb, H300paxkaTh OCTPOYTOJIbHBIN,
MPSIMO- YTOJIBHBIN, TYNOYTOJbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

Bobrumncasite nepuMeTp MHOTOYTOJIbHUKA, TUIOIIAAb
MHOT'OYTOJIbHUKA pa30MeHUEM Ha NPSIMOYTOJIbHUKH,
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pabora
«IInmomanp
Kpyra»

Ha paBHbIE (PUTYPBHI, UCIIOJIB30BATh METPUUECKUE €TUHHULIBI
WU3MEPEHHUS UTMHBI U IIJIOIIAIH.

Hcnoab3oBaTh NpuOIMKEHHOE H3MEPEHHe JUTUH U
IJIOIAJICH Ha KJIeT4aTor Oymare, mpuOImKEHHOE
MU3MEPEHUE JUIMHBI OKPYKHOCTH, IIOIIAIHA KPyTra

[lonoxurenbHbIE U
OTpUIIATEIIbHBIE
quciia

S B

Ilenpie uncna.
Monyib uncna,
reoMeTpruyecKast
MHTEpHIpETAIIA
MOJTYJISI.
YucnoBbie
MIPOMEKYTKH.
ITonoxuTeabHbIE
u
OTPULIATEIIbHBIC
qHca.
CpaBHeHue
MOJI0KUTEIbHBIX
5
OTPULATEIIBHBIX
YHCel.
Apubmerndeck
H€ JEeHCTBUS

Cc
MOJIOKUTEIILHBIM
u

IIpuBOAMTH NPUMEPBI HUCIIOIB30BAHNS B PEAIBHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEI.

N300paxaTh 1enbIe YUCTa, TOJT0KUTEIbHBIE U
OTpHULIATEIbHBIE YHCJIA TOYKAMH Ha YUCJIOBOU MPSIMOM,
HCI0JIb30BATh YHCIIOBYIO NPSIMYIO ISl CDAaBHEHUSA

yuces. [IpumeHsATH NpaBWJIa CPaBHEHUS,
YHOPSIA0YMBATH 1I€JIbIC YUCIIA; HAXOAUTH MOIYJIb

Yyuca.

DopMyJIMPOBATH IPABUJIA BEIYUCIICHUS C
MOJIOKUTEIbHBIMU U OTPUIIATEIIbHBIMU YKHCJIaMU, HAXOAUTH
3HAYEHM S YUCIIOBBIX BBIPAXKECHUM, COACPKAIIUX JCUCTBUS
C MTOJIOKUTEIbHBIMU U OTPULIATETLHBIMU

yucinamu. IIpuMeHATH CBOMCTBA CIIOKEHUS U

YMHOXEHUS JIJIs1 MPe0Opa3oBaHUsl CyMM U

IIPOU3BEACHUN
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OTPULIATEIILHBIMA
YHCJIaMHU.
Pemenne
TEKCTOBBIX 3a7a4
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HpeﬂCTaBﬂeHHG JaHHBIX

[IpsimoyronbHas
cucreMa
KOOpJAUHAT Ha
MJIOCKOCTH.
KoopanHatsr
TOYKHU Ha
MJIOCKOCTH,
abcrcca u
OpJIMHATA.
Cronb6uatsie

U KpyTrOBBIE
JuarpamMMel.
[IpakTueckas
pabota
«ITocTpoenne
JarpamMmm.
Pemenne
TEKCTOBBIX 3a/a4,
COJIepIKaITUX
JAaHHBIE,
MpeCTaBICHHbBIC
B Ta0JIUIAX U
Ha

OO0BbSICHATH U MWJLIIOCTPUPOBATH NMOHATHE
MPSIMOYTOJILHOM CUCTEMBI KOOPJIMHAT Ha IIOCKOCTH,
MCIIOJIb30BaTh TEPMUHOJIOTHUIO; CTPOUTH Ha KOOPJMHATHOM
MJIOCKOCTH TOYKHU U (UTYPHI 110 33JJaHHBIM KOOpUHATAM,
HAXOMTh KOOPJIMHATHI TOYEK.

Yurtath cTOI0UATHIE U KPYTOBBIE IHArPaMMBbI;
HHTEPNPEeTUPOBATH JIAHHBIE; CTPOUTH CTOJIOYATHIC
nuarpammMbl. Ucnosib30BaTh HH(pOPMAIHIO,
MPEJCTAaBICHHYIO B Ta0IMUIaX, HA AMarpaMmax Jjis
pelieHns TeKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PeabHOM )XKU3HU

JyarpaMmmax
Harnsgnas reomerpusi. [IpsAMOYTOJIBHBI Pacno3naBarp Ha yepTekax, pUCyHKAX, ONUCHIBATH
@uryps! B 151 MApaMULly, IPU3MY, HAJIMH]P, KOHYC, IIap, H300pasaTh X
IIPOCTPAHCTBE rapasuielIeIuIe OT PYKH, MO/IeJIMPOBATh U3 OyMaru, IacTUiINHA,
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1, Ky0, Ipu3Mma, poBoJIOKH U Ap. [IpuBOAUTHL NpuMepbI OOHEKTOB
UpaMuIa, OKPYKaIOIIEro MUPa, UMEIONMUX (OPMBI Ha3BaHHBIX TEJL.
KOHYC, Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TPaHb,
UIAHJP, T1ap OCHOBAaHHE, BBHICOTA, PAUYC U AUAMETD, pa3BEPTKA.

u cdepa.

N306pakenne
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MPOCTPAHCTBEHHBI
X ¢uryp.
[Tpumepsl
pa3BEPTOK
MHOT'OTPaHHUKOB,
HUJIUHIpA U
KOHYyCa.
[IpakTrueckas
paborta
«Co3nmanue
MoJeien
MPOCTPAHCTBEHHBI
X Quryp».
ITonstre 00BEMa;
€ MHUIIBI
U3MEPEHUs
o00béma. O0bEM
IPSIMOYTOJIBLHOTO
napajuiesienuneaa,
Ky0a, hopmyIibl
o0BbEMa

H3yuatp, UCIONIb3ys SKCIIEPUMEHT, HAaOJII0ICHHE,
U3MEPEHUE, MOJACIUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U
ONUCBHIBATH CBOMCTBA HA3BAHHBIX TEJI, BHISIBJAATH CX0ACTBA
"

Pa3IH4YMA: MEXy TUPaMUION U IPU3MOWU;

MEXIy TUIMHAPOM, KOHYCOM M IIAPOM.

Pacno3naBarth pa3BEépTKu Napasienenunena, Kyoa,

IIPU3MBI, TUPAMHU/JIbI, KOHYCa, HWINHAPA; KOHCTPYMPOBAaTh
JAHHBIE TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJEIIH.
Co3naBaTh MOIeJIM IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
IIPOBOJIOKH, TUTACTHIIMHA U Jp.)

N3MepaTh Ha MoJesIX: JUTMHBI pEOEp MHOTOTPaHHHUKOB,
JUaMeTp mapa.

BeiBoauth popmyay o0bEma

IPSAMOYTOJIBHOTO MapaJIIEIEIUIIE 1a.

Boruncasats no popmysaam: 00bEM MPSIMOYTOITHHOTO
napajienenunena, Kyoa; ucroyib30BaTh €IMHUIIBI U3MEPEHHUS
00BbEMA; BBIYMCIATH O0BEMBI TEJl, COCTABJIICHHBIX U3 KyOOB,
napajujieJenuIe1oB; pelaTh 3242491 C pEalbHbIMHU JAHHBIMU

[ToBTOpEHME,
00001Ienue,
CHUCTeMaTHU3aIus

\S]

[ToBTOpEHUE
OCHOBHBIX
MOHATUU U
METOJIOB KypPCOB 5
1 6 KJIacCOB,
000011IEHNE U

BbI4uCIATHh 3HaYCHUS BBIPAXKEHUM, COJCPIKAIIUX
HaTypaJibHBIE, 11JIbIe, TTOJIOKUTEIIbHBIC U
OTpHUIIATENIbHBIC YHCIIa, OOBIKHOBEHHBIC U JIECATUYHbIC
IpoOH, BBITIOTHATE IPEOOPA30BAHUS YUCENT U
BBIPAKCHUU.

Bpi0upaTh cniocod cpaBHEHHS YuCel,
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cUcTeMaTH3aIus
3HAHUM

BBIYMCIICHUI, IPUMEHATH CBOMCTBA
apu(pMETHUYECKUX IEUCTBUM ISl pallMOHATU3AINH
BBIYMCIIEHU.
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PemaTe 3aga4um U3 peayIbHOM )KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHMS JUIsl PELICHUS 3a/1a4 U3 IPYyTuX
IIPEAMETOB.

PemaTe 3agaum pasHbIMH CIOCO0aMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a/a4H.

OcyuiecTBJIATh CAMOKOHTPOJIb BBIITOTHAEMBIX ICHUCTBAN U
CaMOITPOBEPKY PE3YJIbTAaTa BIYUCICHAN

OBLIEE KOJIMYECTBO 1
YACOB 110 7
ITPOTPAMME 0
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AITMCKA

AnreOpa sIBAsSIETCS OJTHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO 00I1Iero 0Opa3oBaHUs:
OHa O0eCIeYrBaeT M3Y4YCHHE NPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAUMO I MPOJOJDKEHHUST 00pa3oBaHUs U
B TIOBCEJHEBHOW Ku3HU. Pa3Butne y o0OydalomMxcs Hay4YHBIX TIPE/ICTaBICHUN
O TNPOUCXOKIACHUU U CYIIHOCTU alredpanmdeckux aOCTpakiui, Crnocode OTpaKeHUs
MaTeMaTUYeCKOM HAyKOW SBJIEHUW W TPOLIECCOB B MpUpOJe W OOIIECTBE, POIU
MaTEeMaTUYECKOT0 MOJICITMPOBAHUS B HAYYHOM IMO3HAHWH M B MPAKTHUKE CIIOCOOCTBYET
(GhOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KA4YECTB MBIIUICHUS, HEOOXOIMMBIX
JUIA  ajanTalii B COBpEeMEHHOM Imu@poBoM obmectBe. W3yuenue anreOpbl
oOecrieunBaeT pa3BUTHE YMEHUSI HAOJI0/1aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBLIBATH
CBOM JICHCTBUS W BBIBOJBI, (popMynupoBaTh yTBepxkAcHUSI. OCBOCHHE Kypca alreOpsbl
oOecrnieurBaeT pPa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOYYarolIUXCsi: OHM HCIOJIB3YIOT
JICNyKTUBHBIE W WHIYKTUBHBIC pPACCYXXJEHHUsA, OOOOIIeHNE U KOHKPETU3AIIUIO,
abctparupoBanre W anHaioruto. OOyueHue anreOpe mpeianoyiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSATENLHON NEATebHOCTH OO0YyYaroIIMXCs, MOITOMY CaMOCTOSITEIHHOE
pelieHre 3a1a4 sIBISETCS peain3aluenl 1eITeIbHOCTHOTO TPUHIUIIA O0yUEeHHUS.

B cTpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO OOIIEro
oOpa30BaHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIHHO-METOANYCCKUE JTUHUU:
«Hucna u BEIYUCICHUSY, « AITeOpanyecKe BhIPAKECHUS, « Y paBHEHUS U1 HEPABEHCTBAY,
«Dynkium»y. Kaxpmas w3 3TUX COJIEPKATENbHO-METOJUYECKUX JIMHUM Pa3BUBACTCS
Ha MPOTSHKEHUHU TPEX JIET U3YUYEHUs Kypca, B3aUMOCHCTBYS C APYTHMMHU €T0 JIMHUSIMU.
B xoze u3ydenust yueOHOTo Kypca 00ydaromumMcst TPUXOAUTCS JIOTHUECKH PacCyKIaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM s3bIK. B CBSI3M ¢ 3TUM B mNporpammy
y4eOHOTo Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MPEJACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYECKOTO OOpa3oBaHHS M CHOCOOCTBYIOITHE
OBJIQJICHUIO OOYYalOIIMMHUCS OCHOB YHHBEPCAJIBHOTO MaTEMaTUYECKOTO sI3bIKA.
ConepkaTeTbHON U CTPYKTYPHOM 0OCOOSHHOCTBIO yUeOHOro Kypca «Anredpay sSBIIeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepsxkanue TuHUM «YHuclia U BBIYUCICHUS» CIIY>KUT OCHOBOM JJIS TaJIbHEHILIETO
M3YUYCHUS] MATEeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYaAIONIUXCS JIOTHYECKOIO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS TIOJB30BAThCS ~ alNTOPUTMaMHU, a TaKke
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJIS TIOBCETHEBHOW IKU3HHU.
Pa3BuTue MoOHATHS O YMCIE HA YPOBHE OCHOBHOIO 0O0IIEro 0Opa3oBaHUs CBSI3aHO
C palMOHATBFHBIMU W HUPPAIMOHATBHBIMU YUCIaMH, (POPMUPOBAHUEM IPECTABICHUN
O JEUCTBUTEIBLHOM YHCJIC. 3aBEpPIICHUE OCBOCHHUS YHCJIOBOM JIMHUU OTHECEHO
K cpeiHeMy o01eMy 00pa3oBaHUIO.



®denepanbHas padouas mporpamma | Maremaruka. 5—9 knaccel (6a30BbIH

Conepkanue OBYyX anreOpanyeckux JHMHUN — «AJreOpandecKue BBIPAKECHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHIO Yy OOydYarOIIUXCS
MaTeMaTU4YeCKOro armapara, HeoOXOJUMOro Juisi peIleHds 3aJad MaTeMaTHKH,
CMEXKHBIX MPEJIMETOB U IPAKTHUKO-OPUEHTHPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHMs Y4eOHbIM MaTepuan TIPYNIUPYETCs BOKPYT PALMOHAIBHBIX
BBIpDOKEHUI. AJreOpa JE€MOHCTPUPYET 3HAYEHHWE MATEMATHKU KakK fA3bIKa JUIs
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OMUCaHUs MPOLIECCOB U SIBIEHUU PEATbHOTO
mupa. B 3amaum oOydenumss anreOpe BXOAAT TakkKe JalbHEWIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
MH(OPMATUKH, U OBJAJICHUE HAaBbIKAMU JEAYKTHBHBIX paccyxkjeHuid. [IpeoOpazoBanue
CUMBOJIBHBIX (OPM  CHOCOOCTBYET PAa3BUTHIO BOOOpPaKEHHUS, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxxanve (QyHKITMOHATBHO-TpahUUECKOW JIMHUM HAIEJICHO Ha TOJyYCHHE
OOy4arolMMUCS 3HAHUM O (QYHKIHMSIX KaK Ba)KHEHIIEW MaTeMaTHUeCKOH MOJenu
JUISL ONMCAHUsl W UCCIENOBaHUS PAa3HOOOPA3HBIX MPOILECCOB U SIBJICHUN B MPUPOJE U
oOmecTBe. M3ydenne Marepuana CroOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
MCITI0JIb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEJICTBA A3bIKA MATEMATUKU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, TpauyecKre, BHOCUT BKJIaJ B POpMHUpOBaHUE MIPEACTABICHUM O POJIH
MaTeMaTUKH B PA3BUTUU LUBWIN3ALHNU U KYJIbTYPBHIL.

CornacHo yuyeOHOMY TUTaHy B 7-9 Kilaccax m3ydaercsi ydeOHbIH Kypc «Anredpay,
KOTOpPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pas3denbl coaepxaHus: «Uucna wu
BBIYHCIICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIIUN.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHJOBAHHBIX Il H3Y4YeHHMs Y4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kinacce — 102 4daca (3 vaca B Hejenw), B 8 Kjiacce —
102 gaca (3 gaca B Hegeno), B 9 kiacce — 102 gaca (3 yaca B Heeio).

COAEPKAHUE OBYUEHUASA

7 KIIACC
Yucna v BIYMCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, NIEPEX0]] OT OJHOU (HOPMBI 3amucu apodeit
K apyroil. IloHsiITHE palMOHAIBHOTO 4YHUCJA, 3alUCh, CPAaBHEHUE, YIOPSAOYMBAHUE
palMOHAIBHBIX 4HCeNl. ApupMeTHYecKHe ACUCTBUS C palUOHAIBHBIMU YHUCIaMHU.
Pemenue 3a1a4 u3 peasbHON MPAKTUKKU HA YaCTH, HA APOOH.

CreneHb C HaTypajJbHBIM I[IOKa3aTejeM: OIpeaeleHue, MpeoOpa3oBaHue
BBIPDAKCHUI HA OCHOBE OIPEICIICHHS, 3aMuch OOJbIMX uwnced. [IpoleHTh, 3ammch
MPOLIEHTOB B BHJE IpoOM M ApoOM B BHUJAE MPOIEHTOB. TpU OCHOBHBIE 3aJayd Ha
MIPOLIEHTHI, PEIICHHUE 3a7a4 U3 PEaIbHOW MPAKTUKH.

[IpuMeHeHne MPU3HAKOB JIETUMOCTH, PA3JIOKEHHUE HA MHOXKHUTEIIM HATypaJbHbBIX
YHUCEl.

PeanpHblie 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U oOpaTHasi IPOIOPIIMOHATEHOCTH.
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AJiredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAXKECHUS C MNEPEMEHHOMW. JlomycTuMmbie
3HaUeHUs TepeMeHHBIX. [IpencTaBicHUE 3aBUCHMOCTH MEXKIy BEIUYMHAMHU B BHJIC
dbopmynbl. Beruucnenuss no ¢opmynam. I[IpeoOpazoBaHue OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO PaBHBIC BBIPAKCHMUS, MPaBUJIa IPEOOPa30BaHUS CYMM H MTPOU3BEICHUH,
npaBuiia PaCKpPbITUS CKOOOK U MPUBEACHHS TIOJIOOHBIX ClIaraeMbIX.

CBoiCTBa CTETICHU C HATYypaAJLHBIM TIOKA3aTEJIEM.

OpHounensl W MHOTOowiIeHbl. CteneHb MHoOrowieHa. Clo)KeHWe, BBIYMTAHMHE,
YMHOKEHHE MHOTOWICHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJpPaT CyMMBbI H
KBajgpar pasHocTH. Dopmyna pa3sHOCTH KBaJapaTtoB. PasnokeHne MHOTOUYJICHOB
HA MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHMs, MpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCHWJIBHOCTb YPABHEHHM.

JluHeniHOEe ypaBHEHME C OJHOM MEPEMEHHOM, YHCJIO KOPHEH JIMHEWHOrO
YpPaBHEHHMS], PELICHHUE JUHEHWHBIX ypaBHEHUN. COCTaBIEHHE YPaBHEHHMM IO YCIIOBHIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH C IByMs epeMeHHbIMU. Pellienne cucreM ypaBHEHUN CIocoO0M
IIOACTAaHOBKH. I [pumeps! perenns TEKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO CUCTEM YPaBHEHUM.

DOyHKUNHA

Koopaunara Toukm Ha npsMon. YUucinoBble NpOMEXYTKH. PaccrosiHue mexay
IBYMs TOUKAMU KOOPAUHATHOMN IIPSAMOM.

[TpssmoyronbHas cucteMa KoopauHaT, ocu Ox u Oy. AbGcncca U OpAMHATA TOYKH
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpaduxoB, 3anaHHbiX (opmynamu. Urenue
rpadukoB peasnbHbIX 3aBHcHMOcTel. [lonsatue pynkuuu. ['paduk Pynkiuu. CpoiicTBa
byukuwmii. Jluneitnas Gyukuus, e€ rpaduk. I'padux dynkuuu y = |z|. ['paduueckoe
pelIeHNE JTMHEWHBIX YPABHEHUIM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KIIACC
Yucsia ¥ BbIYMCICHUSA

KBanpatHsblil kopeHb u3 uncia. [Tonstue o0 uppaunoHanbHOM uncie. Jlecaruunbie
npuOIMKEHUsT HMppalMOHANbHBIX uuncen. CBoHCTBa apuU(PMETHUECKUX KBaJpaTHBIX
KOpPHEHN 1 X NPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BBIPAKEHUI U BBIYMCIICHUSIM.
JlencTBUTENIBbHBIC YHCIIA.

CrerneHb ¢ LeabIM ITOKa3aTesneM U €€ cBoiicTBa. CTaHAapTHas 3alUMCh YUCIIA.

AuredpanvecKue BbIPpAKEHUA
KBagpaTHblii TpEXWIEH, Pa3OKEHUE KBAAPATHOTO TPEXWIEHA HA MHOMKUTEIIU.
Anrebpandeckas 1po0b. OCHOBHOE CBOWCTBO airedpandeckoit Apoou. CioxeHue,
BbIUMTaHHE, YMHOXXEHHUE, JeJieHue anredpanyeckux Jpoodei. PamuoHanbHbIe
BBIPAKEHUS U UX TTpeoOpa3zoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, dopMmysia KOpHEW KBaJApaTHOTO YypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHHI, CBOAAIIMXCS K JIMHEMHBIM M KBaapaTHbIM. [Ipocreiimme
JIpOOHO-paIMOHAIIbHBIE YPABHEHUSI.

['paduyeckas uHTEpHpeTalusi ypaBHEHUM C JBYMS MEPEMEHHBIMU M CHUCTEM
JMHEVHBIX YpaBHEHUW C JByMsl IepeMeHHbIMU. [Ipumepbl pemienus cucrem
HEJIMHENHBIX YPABHEHUU C IByMs IEPEMEHHBIMH.

PelilieHrie TEKCTOBBIX 3aJ1au aaredpandyeckuM Crocooom.

HucnoBble HEpPABEHCTBA U HUX CBOMCTBA. HepaBeHCTBO € OOHOM ITEPEMEHHOU.
PaBHOCHIBHOCTH HEpABEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHON nepeMeHHON. CHCcTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkuuu. OOGnacTh ONPEACNICHUS W MHOXECTBO 3HAYCHHUH (YHKIIUU.
CniocoOsI 3a1aHust QyHKITHIA.

['paduk pynkuuu. Yrenune cBoiicTB ¢pyHKIuu 1o e€ rpaduky. [Ipumeps rpadukos
GYHKIHMA, OTPaXKAIOIINUX PEATbHBIE TIPOIIECCHI.

OyHKIMKY, OMHUCHIBAIOIIME TPAMYI0 H  OOpaTHYH  MPONOPIHOHATHHBIC
3aBUCHUMOCTH, HX Trpaduku. OyHknmun y = x°, y = x°, y = x, y=|x|. I'padudeckoe
pelleHne ypaBHEHUN 1 CUCTEM ypaBHEHUH. %

9 KITIACC
Yucia ¥ BbIYUCICHUSA

PanmonanbHble 4ncia, UppalUOHaJbHbIE YHCIA, KOHEYHblE U OECKOHEYHbIE
JEeCATUYHbIE JpOOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEI, JEHCTBUTEIbHBIE YMCIA KaK
OECKOHEYHbIE JeCATUYHbIE JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JIECTBUTEIIBHBIX YUCET U KOOPAUHATHOU HPSIMOM.

CpaBHeHuUE JNENCTBUTENBHBIX qyucen, apupmeTniecKue JEUCTBUS
C ICUCTBUTEIbHBIMU YUCIIAMM.

Pa3mepbl  OOBEKTOB  OKpY’KaloIIEr0o  MUpa, JJIMTEIbHOCTb  IPOLIECCOB
B OKPY’KarOIllEM MUpE.

[TpubmmwkéHHOe 3HAYEHHE BEIMYUHBI, TOYHOCTH NpuOMKeHUs. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHus U HEPAaBEHCTBA

JlunenHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOIAIIUXCS K JIMHEUMHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOISIIMUXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMmepbl pemieHHsT ypaBHEHMH TPETbEW W UYETBEPTOMU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOKUTEIIU.

Pemenue apoOHO-palMOHANIBHBIX ypaBHEHHM. PerieHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHHe C JByMs MEpeMEHHbIMU M ero rpadux. Pemenue cuctem aByx
JVHEWHBIX YPAaBHEHHUU C NIByMs NEPEMEHHbIMH. PemeHue cucrteM JBYX ypaBHEHHI,
OJIHO
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U3 KOTOPBIX JHMHEWHOE, a Jpyroe — BTOpod creneHu. ['paduueckas uHTEpHpeTanus
CUCTEMBI YPAaBHEHHI C IBYyMS IEPEMEHHBIMMU.

Pemienne  TEKCTOBBIX  3a1ay anredpanyecKum

cniocobom. UncnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JMHEWHBIX HEPABEHCTB C OJHOM mNEepeMeHHOM. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOU nepeMeHHoi. KBaaparHsie HepaBeHcTBa. [ 'paduueckas
MHTEpIIpETalNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMMU.

DOyHKUNHA
KBanpatuunas ¢ynkims, e€ rpaduk u cpoiicta. [Tapabona, KoOOpAuHATHI BEPIIUHbI

napaboJibl, OCh CHMMETPUU TTapadoIIbL. p
Ipauku Gynxumit: y = Arv, y = Ar +b, y =— , ¥
|z,

I
S
S
|

U UX CBOMCTBA.

YucaoBblie MOCJIeA0BATEILHOCTH U IIPOTrPECCUH

[loHaTHe YKCIOBOM TMOCJEAOBATEIBHOCTH. 3aJlaHhe  MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMyJIol n-To YieHa.

Apudmernueckass U TreoMeTpuyeckas mnporpeccur. DopMyibl #1-ro  YieHa
apu(PpMETUICCKON ¥ TeOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX /1 YICHOB.

N300pakeHne 4ieHOB apu(pMETHYECKON U T€OMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOpPJWHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIM pocT. CIlIOKHbBIE
MPOLICHTBHI.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE  pe3yiabTaThl ~ OCBOGHHMS ~ IPOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00y4eHust B 7 KJiacce:

Yuciaa v BBIYHCTCHUS

BbINoNIHATH, cOYeTasi yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETHUECKUE AEHCTBUS
C pallMOHATBHBIMHU YHCIIAMH.

HaxoauTth 3Ha4€HUS YUCIOBBIX BBIPAKEHUH, TPUMEHATh Pa3HO00pa3HbIe CIIOCOOBI
Y MPUEMBI BHIYMCIICHHS 3HAUEHUN JIPOOHBIX BBIPAXKEHHM, COJIEpKAIUX OOBIKHOBEHHbBIE
U JECATUYHBIC TPOOH.

[lepexoguTs OT OAHOM (OpPMBI 3aMHUCH YHUCEN K Jpyroil (mpeoOpa3oBHIBATH
JECSITUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH
B OECKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBaTh M  yHOPSAJOYMUBATH  pallMOHAIbHBIC

yucna. OKpyriarh 4ucia.

BbITIONHATh NPUKHUIKY W OLEHKY pE3yJbTaTa BBIYHCICHUM, OIICHKY 3HA4YCHHI
YUCJIOBBIX BBIPAXKEHUN. BBINONHATh [NEHWCTBHS CO CTENEHSIMH C HaTypalbHBIMH
MOKa3aTeNIMH.

[IpuMeHATh TpHU3HAKK JAETUMOCTH, PA3JIOKEHHE HA MHOMKUTEIM HaTypalbHbBIX
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YUCCII.
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Pemiath NpakTUKO-OPUEHTUPOBAHHBIC 3a7ayM, CBSA3aHHBIE C OTHOIICHUEM
BEJIMUMH, TMPOMOPIHUOHAIBHOCThIO  BEJIWYWH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pEIICHHs 3aJa4 C YYETOM OrPAHUYEHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyecKkue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTHI0 U CHUMBOJIMKY, MPUMEHATH €€
B IIPOLIECCE OCBOCHUS yueOHOro MaTepuasa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHMM NPU 3aJlaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeImonHaTe npeoOpa3oBaHMs LEJIOr0 BBIPAXKEHHs B MHOTOUYJIEH MPUBEACHHUEM
MOJ00HBIX ClaraeMblX, pACKPbITUEM CKOOOK.

BBINOMHATE YMHOKEHUE OJTHOWIEHA HA MHOI'OYJIEH U MHOTIOWIEHA Ha MHOI'OYJIEH,
NPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh Pa3I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEININ C IIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNIHPOBKH CJIAraéMbIX, NPUMEHEHHUS (OopMy
COKPAILEHHOIO YMHOKECHHSL.

[TpumenaTy mpeoOpa3oBaHUS MHOTOWICHOB ISl PELICHHUS Pa3IUYHbIX 3a]ad
13 MaTEMAaTHKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATYypaJbHBIMM  ITOKA3aTEISIMU
JJ1s IpeoOpa30BaHus BbIPAKEHUH.

YpaBHeHus U HEPAaBEHCTBA

Pemiate JsMHENHBIE YypaBHEHHUs C OJHOM IIEPEMEHHOW, IIPUMEHsS IIpaBUiIa
IIepexo/ia OT UCXOJHOI0 ypPaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsATsb, sABiAeTCS U
YYCJI0 KOPHEM YPaBHEHHS.

[TpumeHaTh rpadguueckue METOAbl MPU PELICHUH JHMHEWHBIX YPAaBHEHMH M HX
CUCTEM.

[TonGupate npuMepsl Map YUCE, SBISAIOIIMXCS PEUICHUEM JMHEHMHOIO YpaBHEHMUSI
C JBYMs IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTU TpaduK JIHMHEWHOTO YpaBHEHHs C JByMs
NEePEMEHHBIMHU, MOJIb3YSACh IPaPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.

Pemlate cucteMbl AByX JIMHEMHBIX YPAaBHEHUM C JIBYMsI NIEPEMEHHBIMH, B TOM
qrcie rpaduaecK.

CocTaBisITh ¥ pemiaTh JUHEWHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHUU
[0 YCIOBHMIO 3aJ1a4d, HWHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3ajayu
IIOJIyYEHHBIN PE3yJIbTar.

DyHKUMHA

N300paxaTb Ha KOOPAMHATHON MNpPSMOMl TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, WHTEpBaJibl, 3alUCHIBATh YHUCJIOBBIE MPOMEKYTKU
Ha anreOpanyecKoMm s3bIKE.

OTmedarh B KOOPAMHATHOM IIJIOCKOCTH TOYKM M0 33aJaHHBIM KOOpAMHATam,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMHU y = |x|.
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OnuceiBaTh C MOMOIIBIO (DYHKIM M3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMMU:
CKOpPOCTh, BpEMs, PacCTOSHUE, IIeHa, KOJWYECTBO, CTOMMOCTH, MPOU3BOJAUTEIHHOCTS,
BpeMsi, 00BEM pabOTHI.

HaxoauTth 3HaueHue QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lornmate rpaduueckuid crmoco0 TMpeACTaBICHHWs W aHaIM3a WHQPOpPMAIUH,
U3BJIEKaTh W WHTEPIPETHPOBATh MH(POpPMAIMIO W3 TPaPUKOB PEATHHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHble pe3yJbTaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kJacce:

YucJia 1 BbIYUCIEHUS

Hcnonb30BaTh HaYaJIbHBIE MPEACTABIEHUSI O MHOKECTBE JICCTBUTEIbHBIX YHCEIN
JUISL CPaBHEHMS, OKPYTJICHUs] M BBIYMCIICHUM, H300pa)kaTh JCUCTBUTEIbHBIE YHCIIA
TOYKaMHU Ha KOOPAUHATHOM MPAMOM.

[IpuMeHsAT, MOHATHE apU(PMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOJWUTh
KBaJpaTHbIC KOPHH, HCIOJb3yS TPH HEOOXOAMMOCTH KaJbKYJIATOP, BBHIIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COACPKAIMX KBaJAPAaTHBIC KOPHHU, MCIIOJIB3Ysl CBOHMCTBA
KOpHEM.

Hcnonp30BaTh 3anucu OOJBIINX U MaJIBIX YUCEI C TMOMOIIBIO JECATUYHBIX TpoOeit
u crernenei uncaa 10.

AnredpanvecKue BbIpaKEeHUS

[TpuMeHSTh TOHSATUE CTENIEHH C IIeJIBIM TT0Ka3aTeieM, BBITIOIHATh MPeoOpa3oBaHUs
BBIPAXXEHUH, COAEPIKAIIMUX CTEIICHU C LEIIbIM IT0Ka3aTEIIEM.

BBITIONIHATE  TOXKJECTBEHHBIE MPEOOpa30oBaHUsl  PAMOHAIBHBIX  BBIPAKCHHM
Ha OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpandecKuMu Ipo0sMu.

PackitapiBaTh KBaApaTHBIM TPEXWIEH HA MHOKUTEIIU.

[IpumensaTe npeoOpa3oBaHUsl BBIPAXKEHUN [JIs1 PELIEHUS PA3NIMYHBIX 3a7ad
13 MAaTEMAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEATBHOU IPAKTUKH.

YpaBHeHus U HEPABEHCTBA

Pemare JMHENHBIE, KBaJApaTHbIC YPAaBHEHMS W PALMOHAIBHBIE YpaBHEHUS,
CBOJSILIMECA K HUM, CUCTEMBI IByX YPABHEHUH C ABYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CHCTEM YPAaBHEHHU, B TOM
qucie C NPUMEHEHUEM TrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, MMEET JIU
YpaBHEHHUE WIH CUCTEMA YPaBHEHUH pEIIeHNUs, €CJI UMEET, TO CKOJIbKO, U ITpoYee).

[lepexoauTs OT cI0BECHOM (POPMYIMPOBKH 3a7aud K €€ anreOpanvyeckoirl Mojenu
C IIOMOLIBIO COCTABJICHHWS YPABHEHMsS HWIIM CHUCTEMbI YPABHEHMM, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aa4M IOJIyYECHHBIN PE3ysIbTaT.

[IpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB Il CPABHEHUS, OLEHKH, PELIAThH
JMHEWHbIE HEPAaBEHCTBA C OJIHOM MEPEMEHHOW M MX CHCTEMBI, /1aBaTh IpaduyuecKyro
WJUTFOCTPALMI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUHU

[lonumaTe W UCMOJIB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3bIK (TEPMUHBI,
CUMBOJINYECKUE OOO3HAUCHMSs), OMNpEACNsITh 3HaueHHe (QYHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBa QYHKIIMU 110 €€ rpaduKy.

ngOHTB rpaduKy 3IeMEHTapHbIX QYHKIUN BUIA!
. 2

Y= — y:xay:x3ay:
byHKIUN
xX

vV

x, y = |z|, onuceBaTe cBOMCTBA YKMCIOBOI

o e€ rpaduky.

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTPaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 9 kiacce:

YucJia 1 BbIYUCIEHUS

CpaBHHBATH M yHOPSAOYMBATH PAIMOHAIBHBIE U UPPALIMOHAJIbHBIC YKCIIA.

Breimonusate apudmeTudeckne MEWCTBUS C pallMOHAIBHBIMH YHCJIAMHU, COYeTas
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHUS C HPPALNUOHAIBHBIMU
YHUCIIaMH.

Haxonuth 3HaYeHHUSI CTEMEHEN C LEJBIMU IMOKAa3aTeIsIMU U KOPHEH, BBIYMCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraarh  JI€UCTBUTEIBHBIC YKMCJA, BBIMNOJHATH MNPUKUIKY  pe3yJibTaTa
BBIUHCIICHUH, OLICHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemlats nuHENHBIE W KBaJgpaTHbIE yPABHEHHWs, YPAaBHEHMS, CBOJSIIMECSH K HUM,
npocTenime ApoOHO-palliOHANIbHBIE YPABHEHUSI.

Pemrats cucrempl IByX JIMHEMHBIX YPABHEHUU C ABYMS ITEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemars TekcToBBIE 3a1a4M aNreOpandecKuM CIOCOOOM C MOMOILBIO COCTABJICHUS
YPABHEHHUSI WM CUCTEMBI IBYX YPABHEHUM C JBYMsI [IEPEMEHHBIMM.

[IpoBOAUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN M CUCTEM YPABHEHHU, B TOM
yucie C NPUMEHEHUEM TrpapuuecKux MpeACTaBlIeHUuN (yCTaHaBIMBaTh, MMEET JIU
YPAaBHEHUE WM CUCTEMA YPaBHEHUI PELICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemars nuHeliHbIe HEpaBEHCTBA, KBAaPATHbIE HEPABEHCTBA, N300paXaTh PELICHUE
HEPABEHCTB HA YMCJIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHHUE C IIOMOIIBIO CUMBOJIOB.

Pemats cUCTEMBI JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIIEHHWE CHCTEMbl HEPABEHCTB HA YHUCIOBOMU
IIPSAIMOM, 3aIIUCHIBATh PELICHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHNUH PA3JIMYHBIX 3a]1a4.

DyHKUMHA
PacriozHaBaTh (yHKIMM UW3y4yeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKH
pacIIOJIOKEHUE Ha I}OOpﬂHHaTHoﬁ IUIOCKOCTH TpaguKkoB GYHKIUN Buaa: y = 4z,

y:ﬁgj—kb’y:_/,y:ax2—|—bx—|—c’y:x3,y:_ :Ij,y:‘x|B

v
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3aBUCHMMOCTHU
x

OT 3Ha4YCHUM KOI(PPUITMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.
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Ctpouts W wu300paxaTb CXEeMaTH4YeCKH TpaduKH KBagpaTUYHBIX (DYHKIIUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIMIA MO UX rpaduKam.

Pacno3HaBaTh KBaApaTUYHYIO (QYHKIHIO TIO (QOopMyJie, NPUBOAUTH TMPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peaabHOU KU3HU, PUINKH, TEOMETPHH.

YucaoBble M0OC/JIe10BATEILHOCTH M MPOrPecCUH
Pacno3naBath apupMeTHuecKy0 U T€OMETPUIECKYIO MPOTPECCUH MPU Pa3HBIX
crioco0ax 3aJaHusl.
BhITIONIHATH BBIYUCIIEHUS C UCTIOJb30BaHUEM (OPMYII N-ToO YieHa
apu(PpMETUIECKON ¥ TeOMETPUIECKON MPOTPECCUI, CyMMBI IEPBHIX N YJICHOB.
N3o0paxath 4jaeHbl MOCIEeI0BATEIbHOCTH TOUKAMU Ha KOOPJMHATHON IJIOCKOCTH.
Pemate 3amaun, cBsI3aHHBIE C YKMCJIOBBIMHU MOCIEIOBATEIBHOCTSIMUA, B TOM YHCIIE
3aJ1a4¥l U3 PEATbHOM JKU3HU (C UCIIOIB30BAaHUEM KaJbKYJISITOPA, IU(PPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
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7 KIIACC
HaumenoBanue Komuuecr OcHOBHO OcHOBHBIE BUBI JESTEIHHOCTU
paznena (Tembl) BO e oOy4Jaronmxcs
Kypca JacoB coJiepiKaH
ne
Yucna n 2 [TonsTue CucreMaTu3upoBaTh U 000ralaTh 3HAHUSA
BBIYHCIICHUS. 5 palMOHAILHOTO 00 OOBIKHOBEHHBIX U JIECITHUYHBIX JIPOOSX.
PannonanbHbie qHCIIa. CpaBHMBATH U YHIOPSIA0YHUBATH APOOH, TpeoOpa30BbIBas
yucia Apudmernyeckue Py HEOOXOUMOCTH JIECATUYHBIC IPpOOU B OOBIKHOBEHHBIE,
NEHCTBUS OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTHA B OECKOHCUHYIO

C pallMOHAILHBIMU
YHUCJIAMU.
CpaBHenue,
yIOPSAI0YMBAHUE
palMOHAIBHBIX
YHCell.

CreneHn

c

HaTypaJibHbI

M

ITOKa3aTeJIeM.
Pemenue
OCHOBHBIX 3aJ1a4
Ha JpolH,
MPOIICHTHI

JNECATUYHYIO APOOb.

IIpuMeHATH pa3HoOOpa3HbIe CIIOCOOBI U

NPUEMBI BLIYUCICHUS 3HAYEHUH IPOOHBIX
BbIPAKEHU I, COACPKAMNX OOBIKHOBEHHBIC U

NECATUYHBIE TPOOU: 3aMEHSITh TIPU

HEOOXOIUMOCTH JECATUIHYIO TPOOb

OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BBIpa)KEHUE K popMe, HanboJee yno0HOM ISl BEIUUCIICHUH,
peoOpa3oBbIBaTh APOOHBIE BHIPAKEHHS HA YMHOKEHUE U
JeJI€HUE JECATUYHBIX APOOEH K IEUCTBUAM C IEIBIMU
YHUCJIaMU.

IIpuBOAUTH YK C/IOBbIE M OYyKBEHHbIE IPUMeEPbI

CTEINEHU C HaTYpaJIbHBIM IOKa3aTeIeM, OOBICHSA
3HAUYEHUS] OCHOBAHMSI CTEIIEHU U MOKa3aTelis CTENEeHH,
HaXOJUTh 3HAUYCHUS CTeNeHel Buaa a” (a — moboe
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u3
peaTbHOU
IIPaKTHUKHU.
[IpusHaku
IEIIMMOCTH,
pasioXeHus
Ha MHOKUTEIU
HaTypaJIbHBIX
YyCell.

palMOHAIIBHOE YUCIIO, /1 — HATYyPaJIbHOE YHCIIO).
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PeanbHble IoHmMaThL CMBICI 3aIIUCU OOJBIINX YUCEII C TOMOIIBIO
3aBUCUMOCTH. JECATUYHBIX Apo0Oeii u crenenel ynucna 10, npuMeHATH
[Ipsimas u oOpaTHas UX B PEAIbHBIX CUTYalHsIX.

IIPOIIOPLIUOHAIIBHOC IIpuMeHATH IPU3HAKU JEIUMOCTH, PA3JIOKEHUS Ha

TH MHOYHUTEJIN HATyPAJIbHBIX YUCEIL.

PemaTh 3aa4uu Ha 9acTH, MPOIICHTHI,

MPOMOPLHH, HA HAXOXKJEHUE TpoOU (MPOIEHTA)

OT BEJIMYUHBI U

BEJIMYMHEI 110 €€ ApoOu (TIPOLIeHTY), IpoOu (IIPOIIEHTA),
KOTOPBIN COCTaBISICT OJJHA BEIMYMHA OT JIPYTOM.
IIpuBoaUTH, Pa30MpPaTh, OLEHUBATDH PA3IUYHBIC PEIICHUS,
3aIlMCHU PEUICHUH TEeKCTOBBIX 3a/1ad.

Pacno3naBaTh M 00BSICHATD, ONIMPASICh HA OMPE/ICICHHUS,
PSIMO MPOTIOPITMOHABHBIE U 00PATHO MPOTIOPITMOHATBHBIS
3aBUCUMOCTH MEXK]Ty BETMYMHAMH; MPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PEalbHOr0 MHUpPA, U3 IPYTUX
y4€OHBIX MPEAMETOB.

PemiaTtp MpakTUKO-OPHEHTHPOBAHHBIE 3aJaud  Ha
npoOu,  TPOLEHTH, MHpsAMYyl0 U 0OpaTHYIO
IPONOPLUUOHATIBHOCTHU, IPOIOPLUU

AnrebOpandeck 2 byxBeHHbIE OBaajerpb areOpanyecKor TEPMUHOIOTHUEH U
U€ BBIPAXKEHUS 7 BBIPAKECHUS CHMBOJIMKOM, MPUMEHATH €€ B MPOILIECCE OCBOCHUS
ydueOHoro matepuaia. Haxoaurh 3HaUeHHUST OYKBEHHBIX
[TepemeHHBI BBIPKCHUM MPU 33JJaHHBIX 3HAYCHUSX OYKB; BBITTOHSITH
e. BBIYHCIICHUS 110 (hOpMyJIaMm.
Jonyctum BbInoHATH peoOpa3oBaHust 1EJI0T0

bIC BBIPAXCHHUA B MHOT'OYWICH IIPUBCACHUCM
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3HAYEHUS MOJAOOHBIX ClIaraeMbiX,

TTepeMeHHBI PacCKpBITHEM CKOOOK. BHIMOJHATH YMHOKEHHE OHOUYJICHA
X.

DopMyIbI.
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKpbITHE CKOOOK U
IIPUBEJICHHE
MO100HBIX
cllaraeMaix.
CaolicTBa
CTEICHHU C
HATypaJIbHBIM
TOKa3aTesIeM.
MHorouneH
Bl
Crnoxenue,
BBIYUTAHUE,
YMHOXEHUE
MHOT'OUJIEHO
B. ®opMyJibl
COKpaILEHHO
ro
YMHOKEHHUS.
Paznoxenne
MHOT'OYJIEHO
B Ha
MHOKHUTETN

Ha MHOTOWIEH U MHOTOYJICHAa HA MHOTOYJICH, IPUMEHSATh
dbopMyIbI KBaApaTa CyMMBI U KBaJipaTa pa3HOCTH.
Ocy1ecTBJIATH PA3JI0KEHUE MHOTOYJICHOB Ha MHOYKUTENN
MyTEM BBIHECEHHSI 32 CKOOKH 00IIIEro MHOXKHUTEIS,
npUMeHeHus: (POPMYJIBI pa3HOCTH KBAJPaToB, POpMyT
COKpAIIEHHOTO YMHOKEHUSI.

IIpumeHsTH Mpeodpa3zoBaHre MHOTOWICHOB IS

pEelIeHUs Pa3IMYHBIX 337a4 U3 MAaTEMaTHKH, CMEKHBIX
PEIMETOB, U3 pealbHON MPAKTUKHU.

3HAKOMMTBCS C MCTOPUEH pa3BUTHS MaTEMaTUKU

YpaBHeHUs 1
HEpPaBEHCTBA

\S]

YpaBHeHuE,
npaBuia

Pemiate nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NMPUMEHAS MPaBWJIA NIEPEX0aa OT UCXOAHOTO
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npeoOpa3oBaHus YpaBHEHUS K PABHOCUJIBHOMY €My 00Jjiee MpOCTOro BUAA.
YpaBHEHU, IIpoBepsaTh, IBIACTCS I KOHKPETHOE YUCIO KOPHEM
PaBHOCHIIBHOCTh YpaBHEHHS.

YPaBHEHUN. Ion0upaTs mpuMepkI 1ap YUCE, ABISIONIUXCS PEIICHUEM
JluHeHOE ypaBHEHUE | JIMHEWMHOTO YPaBHEHMS C JIBYMS IEPEMEHHBIMMU.
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C OJHOU
IIEPEMEHHOM,
pelieHue

JIMHEVHBIX
YPAaBHEHHUM.
Pemenue 3agau ¢
MTOMOIIBIO
YPAaBHEHHUM.
JIunerinoe
YPaBHEHHUE C BYyMS
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema
JBYX JIMHEUHBIX
YPaBHEHUU C ABYMS
IIEPEMEHHBIMU

CtpouTh B KOOPJIMHATHOM IUJIOCKOCTH  Tpaduk
JMHEMHOTO ypaBHEHHUS C JBYMS TMEPEMEHHBIMU;
MOJIb3YACh TpaUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Haxoauth peumieHue CUCTEMBbl JBYX JIMHEWHBIX
YpPaBHEHHUM C ABYMSI IEPEMEHHBIMU.

CocTaBJiAATh U pemiaTh YPABHCHUE WUJIA CUCTEMY
YpPaBHEHUI IO YCIOBUIO 33/1a4H,

MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4M ITOJy4YEHHBIN PE3yJIbTaT

Koopaunate!l u
rpaduku. OyHKIIUN

AN

Koopnunara Touku
Ha [PSIMOM.
Yucnoseie
IIPOMEKYTKHU.
Paccrosinue
MEXIY NBYMS
TOYKaMHU
KOOPJAWHATHOM
IIPSMOM.
[IpsimoyrosnbHas
cucrema
KOOpAUHAT Ha

MN300paxkaTh Ha KOOPAVMHATHON IPSAMOM TOUKH,
COOTBETCTBYIOIIUE 3alaHHBIM KOOpIUHATAM, JTy4H,
OTPE3KH, MHTEPBAJIBI; 3aMMMCHIBATh NX HA alreOpandeckom
A3BIKE.

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH T10
3aJJaHHBIM KOOpJMHATaM; CTPOUTH TpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3a/1aHHbIX (hOpMyIaMH, B
TOM YHUCIIC

C OMOUIBIO HU(PPOBBIX TAOOPATOPUHA.

[IpuMeHsATH, H3y4YaTh NPeUMYIIECTBA,
HHTEPNPETHPOBATH TpadudecKuii criocod
NpeJCTaBICHUS U aHaJIM3a pa3HO0Opa3HON KU3HEHHOM
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IIJIOCKOCTH.
[Ipumepsr

rpaduKos,
3aJTaHHBIX

dbopmynamu.

uH(popmanuu.

OcBauBarthb noHsTHE QYHKIINU,

OBIIaJIeBaTh (PYHKIIMOHATHHON

TEPMHUHOJIOTHEM.

Pacno3naBartsp nuneiinyo GyHkuuoo y =kx + b,
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Urenue ONMCBIBATH €€ CBOKCTBA B 3aBUCUMOCTHU OT 3HAYCHUI
rpadukoB ko3¢ puieHToB k u b.
peanIbHbIX Crpouts rpaduku JTvHEHHON QyHKINH, QYHKIHMH ) =| X |.
3aBUCHUMOCTEM. Hcnoab3oBath nMdppoBbIe pecypebl 1l HOCTPOSHUS
[Tonstue pyHkuuu. rpadukoB (QyHKIMIA U U3yUEHUS UX CBOICTB.
I'padux pyHKUIHM. IIpuBOINUTH MPUMEPHI TMHEUHBIX 3aBUCHUMOCTEN B
CgolicTBa peAIBHBIX IpoLeccax U ABICHUAX
byHKITUH.
JIuneitnas
byHKIMS.
[TocTtpoenue
rpaduka TUHEHHOM
(GyHKUIHUU.
I'paduk GpyHKIIHN
y=|x]|
IToBTOpEHUE U [ToBTOpEeHUE BriOMpaTh, NPUMEHATH OLEHUBATH CIOCOOBI
00001eHne OCHOBHBIX CpaBHEHUS YHCEJl, BBIYUCIICHU, TpeoOpa3oBaHuid
MOHATUH U BBIPAKCHUU, PEILICHUSI YPAaBHEHUM.
METOJ0B Kypca OcymecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBIX JCHCTBUI
7 knacca, Y CaMOIIPOBEPKY Pe3yJIbTaTa BIUUCICHHM,

000011IeHNE 3HAHUH

npeoOpa3oBaHUM, MOCTPOCHUH.

Pemiate 3aga4m u3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS IS PELICHUs 3a1a4 U3 APYTrux
MPEIMETOB.

Pemarts TekcTOBBIC 3a1a4H, CDABHUBATDH, BHIONPATh
CIOCO0bI PEIICHUS 314U
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OBILEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

(e
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8 KITIACC
HanmenoBanue Konuuect OcHOBHO OcHOBHBIE BUBI IEATEIIBHOCTH
paznena (TeMbl) BO e O0y4JaroIImMxcs
Kypca 4acoB COZlepKaH
ue
Yucna u 1 KBanparnsiit DopMyIMpOBaTh ONpeleeHue KBaIpaTHOTO
BBIYHCIICHUS. 5 KOpPEHb U3 YHCIIa. KOPHS U3 YUCIIa, apu(hMETHIECKOTO KBAPATHOTO

KBanparnasie kopHH

[Tonstue 06
UppalioOHAILHOM
qucJe.
JlecaTuunble
PUOJIMKCHUS
UppaIMoOHaIbHBIX
qyuces.
JleNCTBUTEIIbHBI
€ yucna.
CpaBHeHue
JICUCTBUTEIILHBI
X YHCEJI.
YpaBHeHHE BHIA
X’ = a.
CaolicTBa
apudMeTHUIecK
170:¢

KBaJPaTHBIX
KOpPHEU.
[IpeoOpazoBanue

KOpHS.
IIpuMeHATH onepanuo U3BJICUYCHNS KBAAPATHOTO KOPHS

U3 YHCIia, HCNOJb3YS TPU HEOOXOIUMOCTH

KAJBKYJATOP. OueHBaTh KBAIPATHBIE KOPHU LIEJIBIMU
YUCJIAMU U IECATUYHBIMH JIPOOSIMHU.

CpaBHMBATh H YNIOPAA0YMBATH PALMOHAIBHbIE

U UPPALMOHAIbHBIE YHCIA, 3allMCaHHBIE C

MTOMOIIBIO KBAIPATHBIX KOPHEW.

HMccaenoBarh ypaBHEHHE X° = @, HAXOIUTh TOUHbIE

U IpuOIMKEHHBIE KOPHU TIpH @ > 0.

HccaenoBars CBOMCTBA KBaAPATHBIX KOPHEH, TPOBOAS
YHUCJIOBBIE KCIIEPUMEHTBI C UCNOJb30BAHUEM KaJIbKYJIATOPA
(koMIIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOPHEM; IPUMEHSTh UX ISl IPeoOpa3oBaHuUs

BBIPAKEHUI. BBINOJIHATH npeodpa3oBaHus

BBIPAKECHUM, COAEPKAIIMX KBAJAPATHBIE KOPHMU.

BeIpaxxats nepeMeHHbIE

U3 TEOMETPUUECKHUX U (PU3UIECKUX (POPMYII.

BopryucasiTh 3HAYEHUS BBIPAKECHUN,
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YHCIIOBBIX coJiep KaInuX KBaJApaTHbIC KOPHU, UCITONIB3YS TIPH
BBIPAKEHU, HEO0OXOIMMOCTHU KaJIbKYJISTOP.

coJiep KaIimnx

KBaJIpaTHBIC KOPHU




®denepanbHas pabodas nmporpamma | Maremaruka. 5—9 kinaccol (0a30BbIH

Hcnoab30BaTh B X0 PELICHUS 3a/1a4 DJIEMEHTAPHbBIE
MPEACTaBICHUS, CBA3aHHBIE C TPUOIMKEHHBIMU
3HAYEHUSIMUA BEJINYMH.
3HAKOMHMTBHCS ¢ UCTOPHEH PA3BUTHS MAaTEMATUKH
Yucna u Crenens ¢ DopMyJIMPOBATH ONpeleIeHUe CTCIEHHU C LETbIM
BBIUMCIICHUSL. LEJIBIM II0Ka3aTeJIeM.
Crenens ¢ LebM MIOKA3aTeNEM. IIpeacTaBasiTh 3anMUCch OOJBIINX U MAJIBIX YUCET
IOKa3aTeneM CrangaptHas B CTaHJapTHOM BHUJie. CPABHUBATH YKCIIa U BEJIMYUHBI,
3aIuch YUCa. 3allMCAaHHBIE C UCMOJIb30BaHUEM creneHu 10.
Pa3zmepsl HUcnonb30BaTh 3aMUCh 4YKCEN B CTaHIAPTHOM
00BEKTOB BUJIE I BBIpAKEHUS pPa3MepoOB OOBEKTOB,
OKPYXaIOIIEro JUTUTEIIBHOCTH MPOLIECCOB B OKPYKAOIIEM MUPE.
mupa (0T ®opMyJIHPOBaTH, 3alIUCHIBATH B CHUMBOJIHYECKO# popme
3JIEMEHTapPHBIX 1 MJUTIOCTPUPOBATH NIPUMEPAMU CBOMCTBA
qacTrin CTCIICHH C LICJIbIM MOKA3aTCICM.
110 I[IpumMeHATH CBOWCTBA CTETICHH JIJIS1 TPEOOpa30BaHUS
KOCMHYCCKUX BBIPKEHUH, COJIEPKAIUX CTEIEHU C LEIIBIM
00BEKTOB), [I0Ka3aTesIeM.
HJIMTCIIBHOCTD BbInoaHATH AeliCTBUA C YHUCJIAMU, 3alIMCAaHHBIMH
IIpONECCOB B CTaHJApTHOM BHJI€ (YMHOKEHUE, JCIICHHE,
B OKPY’KAIOIICM MHUPC. |  BO3BEJECHUE B CTECIICHB)
CBolicTBa CTENIEHU
C LIEJIBIM MOKa3aTeIeM
AnreOpaundeckue 5 KBagparn Pacno3HaBaTh KBaJIpaTHbIA TPEXUJICH, YCTAHABINBATD
BBIPAYKCHUSI. 139171 BO3MOYKHOCTB €0 Pa3JI0KEHUsI HA MHOKUTEIU.
KBanpartusiil TpExuiieH TPEXUJIEH. PackiaabiBaTh HA MHOKUTEJIM KBaJPATHBIN
Paznoxen TPEXUWIEH C HEOTPULATEIbHBIM JUCKPUMHUHAHTOM




®denepanbHas pabouast mporpamma | Maremartuka. 5—9 kiaccel (6a30Bblii

ue
KBaJIpaTHO
ro
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TpEXUIECHA
Ha MHOYUTEIIN

Anrebpanueck

ne

BBIPAKEHUSI.
Aunrebpandeckasi Ipoob

AnreOpaunyeckas
TpOOk.
Jonyctrumsie
3HAYCHUS
NIEPEMCHHBIX,
BXOJIAIIUX

B
anredpanydeckue
BBIPKCHHUS.
OcHoBHOE
CBOWCTBO
anredpanyeckon
TpoOH.
Coxkpartenue
pobeii.
Crnoxenue,
BBIYUTAHUE,
YMHOKEHUE U
JieJIeHne
anredpanyecKux
pooeii.
[IpeobOpazoBan
ue

BBIPAKECHUH,
coJiep KaImx

3anucbiBaTh airedpandeckue BeipaxkeHus. Haxoaurb
00J1aCTh ONPEENICHHS PALIMOHATIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCITOBBIE MOJCTAHOBKU U BHIYMCJIATH
3HaYeHue JpoOH, B TOM YHUCIE C IOMOIIbIO
KJIBbKYJIsTOpa. @OPMYyIMPOBATH OCHOBHOE CBOMCTBO
anreOpanyeckoi Ipodu U NPUMEHSITh €ro s
npeodpa3oBaHus ApooOei.

BoInoaHATH aeiicTBHUS ¢ anredpandyecKuMu ApoosiMu.
[IpumensTh npeoOpa3zoBaHus BbIPAXKEHUH JIs1 PEILICHUS
3aa4y. BelpaxkaTh nepeMeHHble U3 GopMy
(pu3nueckux, TeOMETPUIECKUX, OMMCHIBAIOIINX OBITOBBIC
CUTYyaluu)
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anre0pandecKu
e Apoou
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VYpaBHeHus u KBagparHoe Pacno3HaBaTh KBaJgpaTHbIC yPABHEHUS.

HEPaBEHCTBA. YpaBHECHHUE. 3anucbiBaTH (POPMYJIY KOPHEN KBAIPATHOTO YPABHEHUS,

KBaapatHbie ypaBHEHHUS Henonnoe peliaTh KBaJAPaTHbIe YPABHEHUS — IIOJIHBIC U HEIIOIHBIC.
KBaJIpaTHOE IIpoBoauTh npocreimue UCCAECAOBAHUA KBAJAPATHBIX
ypaBHEHHUE. YPaBHEHU.
dopmyJiia KOpHEH Pemiats ypaBHeHM, CBOJSIINECS K KBaIPaTHBIM,
KBaJPATHOTO C OMOUIBIO TPE0OpPa30BaHUN U 3aMEHOM TEPEMEHHOM.
YpaBHEHMUS. Ha0JuronaTe 1 aHAIM3HPOBATH CBA3b MEXKIY KOPHIMU
Teopema Buera. 1 K03 (PULIMEHTaMH KBAJIpaTHOTO YPAaBHEHHS.
Pemenue ®opmyaupoBarth TeopeMy Buera, a Taxxke
YpaBHEHU, 00paTHY!O - TeOpeEMY, IPUMEHSTH ITH TEOPEMBI IS
CBOSAIIMXCSA peuieHus
K KBaJpaTHBIM. 3a1a4.
IIpocrenimue Pemath TekCcTOBBIC 321a4H aNreOpanuecKuM
IpoOHO- CHI0COOOM: IEPEXOIUTH OT CIIOBECHOU (POPMYITUPOBKU
panvoOHaJIbHbBIE YCIIOBUS 33]1a4i K ajare0panyeckoi Mojenu myTéM
YPaBHEHHS. COCTAaBJICHUs YPAaBHEHUS; PELIaTh COCTABIICHHOE
Pemenue YPaBHEHUE; UHTEPIPETUPOBATh PE3YJIBTAT.
TEKCTOBBIX 3a7a4 C 3HAKOMMTBCS ¢ MCTOPUEI pa3BUTHS anreOpbl
IIOMOILBIO
KBaJIpaTHBIX
YPaBHEHHMU

YpaBHEHUS U JIunerinoe Pacno3HaBaTh JIMHEMHBIE YPABHEHUS C

HepaBeHCTBA. CUCTEMBI
YpaBHEHUI

YPaBHEHHE C IBYMsI
IEPEMEHHBIMH, €TI0
rpaduk, npuMepbl
perieHus

JBYMsI IEPEMEHHBIMU.
CrpouTh rpaguku TUHEHHBIX YPABHEHUH, B TOM YHUCIIE
HCI0JIb3Yy HM(POBBIE PeCypChl.

Pa3zimyaTs napajuieabHbIe U IIEPECEKAIOIINECS
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YPaBHEHUU B LIEJIBIX
YHCIax.

Pemenue cucrem
JIBYX JIMHEMHBIX
YPaBHEHUI

MPSMBIE TIO UX YPABHEHUSIM.
Pemars cucteMbl IByX JTUHEMHBIX YPABHEHUN C ABYMS
MEPEMEHHBIMU TTOJACTAHOBKOU U CII0KEHUEM.
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C IBYMs
MIEPEMEHHBIMM.
[Ipumepsr
pEILICHUsI CUCTEM
HEJIMHEUHBIX
YPaBHEHUU C
JBYMSI
MIEPEMEHHBIMM.
I'paduueckas
VHTEPIpPETALIUS
YPaBHEHUS C
JBYMSI
IIEPEMEHHBIMU U
CHUCTEM
JIMHEUHBIX
YPaBHEHUU C
JBYMSI
MIEPEMEHHBIMM.
Pemenne
TEKCTOBBIX 33/1a4 C
MIOMOIIBIO CUCTEM
ypaBHEHUM

Pemares mnpocreimme CUCTEMBbI, B KOTOPBIX

OJIHO U3 YPABHEHHI HE ABISCTCS JTUHECUHBIM.
IHpusoaurs rpagu4ecKyro HHTEePIpPeTALNIO
pELIEHUs YPaBHEHUS C IBYMS IIEPEMEHHBIMU U CUCTEM
YPaBHEHHMI C IByMS IEPEMEHHBIMHU.

PemaTh TekcTOBBIE 3aa4UM AIreOpanyECKUM CIIOCOOOM

YpaBHeHUs U
HEPABEHCTBA.
Hepasencrsa

N —

YucnoBbie
HEpPABEHCTBA U
X CBOMCTBA.
Hepasenctso ¢

OJHOW MEPEMEHHOM.

D®opMyJIHPOBATH CBOMCTBA YUCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAUHATHOM MPSMOMU,
A0KA3BIBATH ANITCOPANYECKHU.

IIpuMeHsITH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUA 3a]1a4.
PemiaTe nuHEliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
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JIunelineie
HEpPABEHCTBA C
OJIHOU NEPEMEHHOMN
U UX PEIICHUE.
CucTeMbl JJMHEHHBIX
HEPABEHCTB

n300paxaTh pelieHne HEPaBEHCTBA HA YUCIIOBOW MPSMO.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300paKaTh
pELIEHUE CUCTEMbI HEPABEHCTB HA YUCJIOBOU MPSIMOI
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C OJHOU
MEPEMEHHON U UX
pelIeHue.
N3o00paxenue
pelIeHus
JIMHEVUHOTO
HEPABEHCTBA U UX
CHCTEM Ha
YHCJIOBOU MPSAMOM

OyHKIUH. [Tonstue pyHKUUM. Hcnoab3oBaTh PyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
OcHOBHBIE O6nacth CHUMBOJIMKY.
MOHATHUS onpeaeneHus u Boruncasitb 3HaYeHust QYHKIMM, 3aJaHHBIX
MHOKECTBO dbopmynamu (pu HEOOXOAMMOCTH HCIIOTH30BATH
3HAYEHUN (PYHKIIMH. KAJIBKYJISITOP); COCTABJATH TA0IMIbI 3HAYEHU I
Crioco0b1 byHKIUH.
3a1aHUsA CTtpouthb no Toukam rpaguku QyHKITUH.
byHKITUH. OnuceiBaTh CBOICTBA (DYHKIIMHM HA OCHOBE
I'padux pyHKIHM. e€ rpaduUecKoro MpeACTaBICHHUS.
CaoiicTBa Hcnoab3oBaTh QYyHKIMOHAIBHYIO TEPMUHOJIOTHIO 1
byHKIMH, UX CHMBOJINKY.
0TOOpakeHue HccaenoBarh npumMepsl rpadMKoOB, OTPAKAIOIINX PEAIbHbIE
Ha rpaduke npotecchl U sBieHus. [IpuBoauTh NpUMeEPHI MPOIIECCOB U
SBJIEHUU C 3aIaHHBIMH CBOWCTBAMMU.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOTrPAMMbI
JUIsl TocTpoeHusl rpadMKoB (PYHKIIMH U M3YUYEHHs] UX CBOMCTB
OyHKINH. Yrenue n HaxoauTs ¢ nomMoumbio rpagpuka GyHKIUNA 3HAUEHHE OJHOU
YucnoBble IIOCTPOEHUE U3 pacCMaTPUBAEMBbIX BEJIMYMH 10 3HAYECHUIO JPYTOM.
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GbyHKIIIH

rpadukoB
GyHKUUH.
[Tpumepsr
rpadukoB

B HecnmoxkHBIX Ciiydasx BbIPaxKaTh (pOpMyJaI0H
3aBHCUMOCTDH
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byHKIUH,
OTPaXKAIOIIUX
peanbHbIC
TIPOIIECCHI.
DyHKUNH,
OTIMICHIBAOIIIHEC
IpSIMYIO U
o0paTHy0
IIPOTIOPIIOHATTEHEI
€ 3aBHCHMOCTH, UX
rpaduKu.

I'paduk pynkunn
y =x.

OyHKIUH
y=x,y=x,
y= xy=lxl;
rpadyuaeckoe

pelIeHre ypaBHEHUN
Y CUCTEM YPAaBHEHUH

MEXKy BEJIMYNHAMU.
OnucbIBaTh XapakTep NU3MEHEHUS OHOU

BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.
Pacno3naBath Bkl n3yyaembix QyHkiuii. [loka3piBaTh
CXeMATHYEeCKH I0J0KEHUE HA KOOPAMHATHOMN TIIOCKOCTH

rpagukoB GyHKUMi BUga: y = x°,y =x,y = @,y = |x|.
HUcnoab3oBath GyHKIMOHAIBHO-TPaduUyecKye
NpeACTABJICHHUS JJISl PELICHUS U UCCIIEIOBAaHNS YPaBHEHUN
Y CUCTEM YPaBHEHUMU.

IIpumeHsaTh HU(PPOBLIE peCypPChl U1 TIOCTPOCHHUS
rpadukoB QyHKIIMIA

IToBTOpEHUE U
00001IeHNE

[ToBTOpEeHUE
OCHOBHBIX ITOHSTHI
Y METOJIOB KYpCOB 7
1 8 KJ1acCOB,
000011IeHNE 3HAHUI

Bpi0upaTh, NpUMEHATh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YrCell, BBIYUCIICHUN, TPeoOpa30BaHuil BHIPAXKECHHM, PEIICHUS
YPaBHECHUU.

OcynecTBJIATH CAMOKOHTPOJIb BBITTOJIHIEMbBIX JICHCTBUMN U
CaMOIIPOBEPKY Pe3yIbTaTa BHIYUCICHUMN, TPEOOPa30BaAHUM,
ITOCTPOECHHU.

Pemars 3apa4u u3 peajibHOM KU3HU, IPUMEHATH
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MaTeMaTHYECKHUE 3HAHMS JJIsI PEIICHHs 3a/1a4 U3 IPYTHX
pEeIMETOB.

Pemartsb TekcTOBBIE 321a4M, CDABHUBAThH, BLIOUPATH
CIOCO0bI PEIICHUS 314U

OBIIEE KOJIMYECTBO
YACOB I10
ITPOIT'PAMME

—
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9 KJIACC
HanmenoBanue Konuuect OcHOBHO OcHOBHBIE BUBI IEATEIIBHOCTH
paznena (TeMbl) BO e oOy4Jaronmxcs
Kypca 4acoB CoZIepKaH
ue
Yucna v BBIYUCIIEHUS. 9 Panuonanbabie Pa3BuBaTh npejacraBjieHUs O YMCIIax: OT MHOXKECTBA
JlelicTBUTEIIbHBIE yuca, HaTypaJIbHBIX YHCEJN 10 MHOKECTBA JEHCTBUTEIIbHBIX
qyucia MppalMOHAIbHbIE yucesl. O3HaAaKOMHUTBCH C BO3MOKHOCTBIO MIPEACTABICHUSA
YyHuClla, KOHEYHbIE U JIEUCTBUTEIHLHOTO YHUCJIa KaK OECKOHEYHOM AECATUYHOMN
OECKOHEUHBIE IpoOu, MPUMEHSTh JIECATUYHBIC PUOTKCHHUS
NECATUYHBIC TPOOH. pPalMOHAIBHBIX U HPPALIMOHATBHBIX YUCEIL.
MHoXxkecTBO N300paxaTh neiiCTBUTENbHBIEC YHCTIA
JEUCTBUTEIIbHBIX TOYKaMH KOOPJAWMHATHOU MPSIMOU.
YHCEll, 3anucbIBaTh, CPABHMBATH U YIIOPAI0YUBATH
NEeUCTBUTENBHBIC JNEWCTBUTEIIbHBIE YUCTIA.
yucia KaK BbInoiHATH, COUYeTast YCTHBIE U TUCbMEHHBIE TPUEMBI,
OeCKOHEUHbIE apudgmMeTnyecKkue 1eHCTBUS C PALHOHATIBHBIMU

NECATUYHBIE JPOOH.
Bzaumnuo
OJIHO3HAYHOE
COOTBETCTBUE MEXIY
MHO>KECTBOM
JICMCTBUTEIILHBIX
YHuCcel U
MHO>KECTBOM TOUYCK
KOOPJAMHATHOU
MIPSIMOMU.

YUCJIaMU; HAXOAMTH 3HAUYCHUS CTEIICHEN C LEJIBIMU
MOKa3aTeNsIMU U KOPHEH; BBIYMCJIATH 3HAUCHUS
YUCIIOBBIX BBIPAKECHUMU.

[Hony4yuTs npeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEIIBHBIX YUCEN B MPAKTUYECKOU €SI TEIbHOCTH
YEJI0BEKa.

AHAJM3UPOBATH U J1€J1aTh BBIBOAbI O TOYHOCTHU
MPUOIMKEHUS JEHCTBUTEIHLHOTO YHUCIIA TIPU PEIICHUN
3a/1a4.

OKpyrJIsTh JEHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
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CpaBHeHue NPUKUIKY pe3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAUCHUI
JEUCTBUTEIIbHBIX
quce,
apupmMeTHIeCKUe
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JICUCTBUS YHCJIOBBIX BBIPAXKECHUM.

c 3HAKOMUTBHCS C MCTOPHUEH Pa3BUTUSI MATEMATUKHU

JIEUCTBUTCIILHBIM

1 YHCJIaMH.

[Ipubnuxxénnoe

3HAUCHUEC

BCJIMYMHEI,

TOYHOCTh

IPUOITNKEHUS.

Okpyrnenue

yucen. [Ipukuaka

1 OIICHKA

pe3yJIbTAaTOB

BBIUMCIICHUI
YpaBHeHUs 1 1 JIunenHoe OcBauBarthp, 3aIIOMMHATH U IPUMEHATH rpaguyecKue
HEpPABEHCTBA. Y paBHEHHUS 4 ypaBHEHUE. MEeTO/IbI IPU PEIIEHUH YPABHEHUH, HEPABEHCTB U UX
C OJHOW NIEPEMEHHOM Pemnienue CHCTEM.

YpaBHEHUM, Pacno3naBars 11e51bi€ U IpoOHBIC YPaBHEHMUS.

CBOJISIIIIMUXCS Pemiars JiMHeHHbIEC M KBAJAPATHbIE YPABHEHMS,

K JIMHCHHBIM. YPaBHEHUS, CBOJAIINECS K HUM, IPOCTEUIIINE

KBanpartnoe JIPOOHO- pallMOHABHBIE YPABHEHUS.

YpaBHEHUE. IIpensiarath BO3MOXKHBIE CIIOCOOBI PEIICHUS

Pemenue TEKCTOBBIX 33]1a4, 00CYKAaTh UX U PeliaTh

YPaBHEHUM, TEKCTOBBIE 33J1aul pa3HbIMHU CIIOCOOAMU.

CBOJISIIINXCS 3HAKOMMUTBHCS C HCTOPHMEH Pa3BUTHUS MaTEMATUKU

K

KBaJIPaTHBIM.

bukBanpartn
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I3

YPaBHEHHSI.

[Ipumepsl

pemeHns

ypaBHEHUH

TpETbEU

Y 4YETBEPTOU CTENEHEN
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pa3lioxKEHNe
M Ha

MHOXHUTEJIH.
Pemenue

JTpOOHO-
palUOHAIIbHBIX
YPAaBHEHHM.
Pemenne TekcTOBBIX
3a1a4
anreOpanyecKkum
METOJ0M

YpaBHeHUS U
HepaBeHCTBA. CHUCTEMBI
YpaBHEHUM

Bo—

YpaBHeHHE c
JBYMSI
IIEPEMEHHBIMU U
ero rpadux.
Cucrema aByx
JIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU U €€
peuenue. Pemenne
CHCTEM JIBYX
YPaBHEHHM, OJTHO
13 KOTOPBIX
JIMHEWHOE, a IPyroe
— BTOPOU CTEICHU.
I'paduueckas
WHTEPIIpETALNS

OcBauBath U NPUMEHATH NIPUEMBI PELICHUS CUCTEMBI
IBYX JINHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMHU U
CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPaBHEHNUE
HE SIBJISIETCS IMHEUHBIM.

Hcnoab3oBaTh QyHKIHOHAIBHO-TpadHUUECKUe
MIPEACTABIICHUS IS PelleHUs U UCCJIeJ0BAHUS
YPAaBHEHUU U CHUCTEM.

AHAIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
areOpanveckuM criocoOoM: MepPexoAnTh OT CJIOBECHON
(bOopMyIMPOBKH YCIOBHS 3a/1a4H K aireOpandeckoi Moiesu
IyTEM COCTABJICHUS CUCTEMBI YPABHEHUH; peliaTh
COCTAaBJICHHYIO CHCTEMY YPaBHEHHI; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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CHUCTEMBI YPaBHEHUN
C IByMsI
IIEPEMEHHBIMU.
Pemenne TekCTOBBIX
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3a1a4
anreOpanyecKkum
crnocodom
YpaBHeHUA U 16 Hucnossle Yurare, 3alIUCHIBATH, IOHUMATh, HHTEPIIPETHPOBAThH
HEPABEHCTBA. HEPABEHCTBA U HEPABEHCTBA; UCITOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepasenctBa VX CBOMCTBA. BoinosHaTh peoOpa3oBaHusl HEPABEHCTB, UCMOJIb30BATH
Jlunerinbie JUTSL TIpeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCT Pacno3HaBaThb JTMHEHBIE U KBAJIPATHBIE HEPABEHCTBA.
Ba PemiaTh nuHEliHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
C OOHOM HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIFOYAIOIINX
MEPEMEHHOU U UX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATH
pelIeHuE. MOJy4YEHHBIE PEIICHUS.
Cucremsbl N300paxaTh perieHre HEpaBEeHCTBA U CUCTEMBbI
JIMHEWHBIX HEPABEHCTB HA YHUCIIOBOU MPSMOM, 3alIUCHIBATH PEIIEHUE C
HEPABEHCTB C IIOMOIIBKO CUMBOJIOB.
OJIHOU PemiaTh kBajpaTHBIC HEPABEHCTBA, UCIIOIB3YSI
MEPEMEHHON U UX rpaduyeckue npeIcTaBIeHuUs.
pelIeHue. OcBauBaTh U NIPUMEHATH HEPABCHCTBA MIPU PELIEHUH
KBanparnsie Pa3IMYHBIX 3aJ]1a4, B TOM YHUCJIE IPAKTUKO-
HEpPABEHCTBA U OPUEHTUPOBAHHBIX
UX PEIICHUE.
I'padpuueckas
WHTEpIpETALINS
HEPABEHCTB U
CHCTEM HEPABCHCTB
C ABYMS
IePEMCHHBIMH -
OyHKINHU 16 KBagpatnunas Pacno3naBaTh BUAbI U3y4aeMbIX (DYHKIIMIA;
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bynkuus, e€ rpadux
Y CBOMCTBA.
[Tapa6ona,
KOOPINHATHI
BEPIIWHBI TapaboJIbl,
0Ch

WLTHCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacmoyioKeHNe Ha KOOPAMHATHON MJIOCKOCTH
rpadukoB

2

k
byukui Buna: y = kx,y = kx+ b,y = ,y = x,
X
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CUMMETpPUU
napabounsl. ['paduxu

byHKITU:

y = kx,
y=kx + D,
*
y =,

X
y =
X2,y
= x3,
Y

CC,y
Vx|

y=x*y= x,y=|x|B3aBUCHMOCTH OT 3HAUEHHUil
Koaq)(pnuﬂéﬁTOB; ONMUCHIBATh UX CBOWCTBA.
Pacno3HaBaTh KBaJpaTHUHYIO QYHKIIUIO O
dbopmyie. [IpuBoAUTH MPUMeEPHI KBaIPATUIHBIX
3aBHCUMOCTEH U3 peanbHOM XKU3HH, (PU3UKH,
T€OMETPHH.

BoisBasITH 1 0000111aTH 0COOCHHOCTH

rpaduKa KBaapaTuuHoi QYHKIUK y = ax” +

bx + c.

CTpouth 1 H300pakaTh cXeMaTHYeCKHU IpaduKu
KBaJIpaTHYHBIX (YHKITHH, 3alaHHBIX (OpMyJIaMy BUa
y=ax’,y=ax’*+q,y=a(x+p),y=ax’+bx+c.
AHaJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GYHKIUH 11 IX TIOCTPOCHUS, B TOM YHCIIE C IIOMOIIBIO
1M POBBIX PECYPCOB

YuciioBble
IIOCJIEAOBATEILHOC
TH

[TonsiTue yncioBoi
MOCJIEI0BATENBHOCT
n. 3ajanue
NIOCJIEI0BATENBHOCT
U PEKYPPEHTHOU
bopmy1oii u
dbopmyIou n-ro
YJIeHa.
Apudmernueckas u
reoMeTpudecKas
IIPOTPECCHUMU.
DOopMyJIBI 1-TO
yiIeHa

OcBauBaTh U NPUMEHATH UHJICKCHbIE 0003HAUCHNUS,
CTPOMTH peveBble BHICKA3bIBAHUS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBI3aHHOH C TIOHITHEM
MOCJIe0BaTEILHOCTH.

AHanu3upoBaTh PopMyIy 1-TO YIeHA
MOCJIEIOBATEIHLHOCTH WM PEKYPPEHTHYIO

dopmymy

U BBIYUCJISATDH WICHBI TOCIEA0BATEILHOCTEN, 3aIaHHBIX
3TUMU HOpMyJIaMHu.

YcraHaBJIuBaTh 3aKOHOMEPHOCTh B IOCTPOCHUU
MOCJIEI0BATEILHOCTH, €CJTN BBITUCAHBI TIEPBbHIE
HECKOJIBKO €€ YJICHOB.
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apu(MeTHIECKON U
F€OMETPHUYECKOMN

Pacno3naBaThb apuMeTHUECKYIO U T€OMETPUUECKYIO
MIPOTPECCHUM MPU Pa3HbIX CIIOCOOAX 3aJaHUS.
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MPOrPECCUH,
CYMMBI TIEPBBIX 71
YJIEHOB.
N3o6paxenue
YJICHOB
apu(pMeTHIECKON U
r€OMETPUYECKOU
IPOrpeccui
TOYKaMH Ha
KOOPJAMHATHOMU
IIJIOCKOCTH.
JIuHelHbIN U
AKCIOHEHIUAIbH
BIN POCT.

CI10HBIE TPOLICHTHI

Pemartp 3a71auu ¢ ucnonb3oBaHUEM (POPMYJI #-TO YIeHa
apu(PMETUIECKON U T€OMETPUUECKON MPOTrPECCUi,

CYMMBI IEPBBIX /1 YJIEHOB.

MN300pakaTh 4ieHbI NOCIEA0BATEIBHOCTH

TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmarpuBare npuMepbl  IPOUECCOB U
SIBJICHUH u3 peanpHOU YKU3HU,
WUTIOCTPUPYIOLIUE U3MEHEHHE B
apu(pMETHUYECKON MPOrpeccuu, B reOMETPUUYECKOMN
MPOrpecCcHy; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyuecku.

Pemiatb 3aga4M, CBA3aHHBIE C YUCITOBBIMU
IIOCJIEA0BATENBHOCTAMH, B TOM YHCIIE 3341 U3 PEATbHON
’KM3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOIOT U
(97EKTPOHHBIX TaOIMII, rPapUUECKOT0 KaJbKyJIATOpa U
T.1.). Pemiate 3aaun Ha CI0KHBIE IPOLIEHTHI, B TOM
YUCJIE 3a/1a4U U3 PeabHOM MPAKTUKU (C UCTIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MAaTEMATUKH

[ToBTOpEHME,
000011IEeHNE,
CHCTEeMaTH3aI1s
3HaAHUM

Yucaa u
BBIYHCJICHUS
(3amuch, CpaBHEHUE,
JICUCTBHS C
JIECTBUTEIILHBIMU
YHCJIaMH, YUCIIOBAs
npsiMast; MPOLIEHTHI,
OTHOIIICHHS,

OnepupoBaTh NOHATHUAMM: MHOXECTBO, TOJIMHOKECTBO,
orepaly HaJ MHOXXECTBAMH; HCNOJIb30BaTh Ipaduiyeckoe
MpEJICTaBICHNE MHOKECTB I OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHNUH 33]a9 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3upPoOBATH TEPMUHOJIOTHIO U OCHOBHbBIE
JeiicTBUS, CBSI3AHHBIE € YHCJIAMU: HATYpaJIbHOE

YHCII0, POCTOE U COCTABHOE YMCIIA, IETUMOCTD




®denepanbHas pabouast mporpamma | Maremartuka. 5—9 kiaccel (6a30Bblii

MIPOTIOPITHH; HaTypajlbHBIX
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OKpYIJICHHE, quCell, IPU3HAKU IEITUMOCTH, LIEJIO€ YHUCII0, MOAYJIb YUCIIA,
npUOIMKEHUE, OOBIKHOBEHHAs U JECATUYHAS APOOU, CTaHJAPTHBINA BH]T
OLICHKA,; quciia, apupMeTUYECKUd KBaJPATHbI KOPEHb.

pelieHue BbInoHATE 1eiicTBUS, CPABHMBATH U YINIOPSA0YMBATh
TEKCTOBBIX YKCJIa, IPEACTABIIATh YMCIa HA KOOPAUHATHON MTPSIMOH,
3aj1a4 OKPYIJISITh YKCJIa; BHIMOJHATH NPUKUAKY U OLEHKY
apupmeTHIecK pe3ysbTaTa BHIYUCICHU.

UM CII0COOOM) Pemiath TekcTOBBIE 321aUM apUPMETHIECKUM

criocobom. Pemarh npakTudeckue 3a1a4mn,

cojeprKalye MpoLEeHTHI, 01, YaCTH, BEIPAXKAIOIIUE
3aBUCHUMOCTH: CKOPOCTb — BPEMS — PACCTOSIHUE,

[IEHa — KOJIUYECTBO — CTOMMOCTb, 00BEM

paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh TPYAA.
Pa30upars peasibHbIE KU3HEHHBIE CUTYaLINH,
(opmyIupoBaTh X HA SA3BIKE MATEMATUKH,

HAXOJIMTH PEILICHNE, MPUMEHSIA MaTEMAaTUUECKUH arapar,
HHTEPIPETUPOBATH PE3YIbTAT

Asredpanueck OnepupoBaTh NOHATHSIMM: CTENICHD C L[ETBIM

He BbIPpaKeHH sl rmokasaresieM, apupMeTHISCKUN KBaAPAaTHBIN
(mpeobpazoBaHm KOpPEHb, MHOTOUJICH, airedpandeckas Apoob,

e TOKJIECTBO.

anredpanvecku BbInoJHATH OCHOBHBIE 1€iiCTBHS: BBITTOIHSTh

X BBIpAKEHUH, pacu€Tel o popmytaM, MpeoOpPa30BEIBATH IIETIbIC,
JIOTTYCTUMBIE JIpOOHO- PaITMOHAIILHBIE BRIPAYKEHUS U BEIPAKCHHUS C
3HAYCHUS) KOPHSIMH, PEAJIM30BBIBATH PA3I0KEHHE MHOTOUJICHA Ha

MHOXHTCIIM, B TOM YHCJIC C HCIIOJIb30BAHNCM q)OpMy.H
Pa3sHOCTH KBAaJApaTOB M KBaJpaTda CYMMEI U Pa3HOCTH,
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HaXOJIWUTh
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JOTTYCTUMBIE 3HaUYCHUS IEPEMEHHBIX JIJI IPOOHO-
palMOHAJIBHBIX BBIPAXKEHUHN, KOPHEH.

MopaeanpoBaTth ¢ TOMOIILI0 (POPMYIT peabHbIE MTPOIIECCHI
U SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOICTBA U3YUYEHHBIX
byHKIMI;
rpaduaeckoe
pelieHue

YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATHAMM: QYHKLMS, rpaduK QyHKIUH,
HYJIA QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUS, HAUOOJIbLIEE U
HauMEHbIlIee 3HaYCHUsI PYHKIINU.

AHAIM3MPOBATH, CPABHUBATH, 00CYK/1aTh CBOICTBA

GyHKUUNA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM: TIPsIMAst
IPOMOPLUUOHATBHOCTb,

oOpaTHas MPOMOPLUUOHATEHOCTD, THHEWHAs QyHKIIHS,
KBajipaTuyHas QyHKIMs, mapadosa, Tumnepooa.
Hcnoab3oBath rpapuku 111 ONPENEIECHUS] CBOUCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JUIsl pEIIeHUs 3a/1a4 U3 APYTUX
y4eOHBIX MPEMETOB U PEaTbHON KU3HU; MOAETUPOBATH

C TIOMOIIIBI0 TPA(PUKOB peaNbHBIE MPOIECCH U SIBICHU.
Boipa:xkath popMyJIaMH 3aBUCUMOCTH MEXAY BETHUNHAMU

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOI'PAMME

[E—

o O
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

IOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/eloB HIKOJIbHON MaTeMaTUKU, UMEIOIINN
CBOEH 1IEeTbI0 O0ECMEeYUTh HM3YUYEHUE CBOWMCTB M pa3MepoB (PUTYp, UX OTHOUICHUN U
B3aMMHOE pPAaCIOJIO)KEHUE, OMNUPAETCS HA JIOTMYECKYI0, JOKA3aTEJbHYIO JIMHHUIO.
[leHHOCTh W3Yy4YEHHMs] TEOMETPUUM HAa YPOBHE OCHOBHOTO o0O01Iero oOpa3oBaHuUs
3aKJII0YAeTCsl B TOM, 4YTO OOYYAlOIUMWCA YYUTCS TMPOBOJIUTH JIOKA3aTEIIbHbBIC
pacCyKJ€Husl, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHs, JI0Ka3blBaThb HCTHHHbBIE
YTBEPKIAEHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TPOBOAUTH PACCYHKIACHUS
«OT TPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpaTHBIC
YTBEPKICHUSI.

BTopoii 1IEHHOCTBIO HU3Yy4YEHHUs] T€OMETPUHU SABIISIETCS HUCIOJIb30BaHUE €€ Kak
MHCTPYMEHTAa NpPU PEIICHUUM KaK MaTeMaTU4YeCKUX, TaK U MPAKTUYECKUX 3aj1ad,
BCTPEUAIOIINXCS B peasIbHOM KHU3HU. OOydaronuics JOJDKEH HAYYUTHCS ONpPEETUTh
reOMETPUYECKyl0 (urypy, ommcarb CiIoBaMU JaHHBIM 4YEPTEX WM PUCYHOK, HANTH
IUIOMIA/Ib 3€MEJIBHOTO y4YacTKa, PacCUUTaTh HEOOXOJMMYIO JUIMHY ONTOBOJIOKOHHOTO
kalbenss winM Tpedyemble pa3sMepbl rapaxa jis aBTOMOOUJIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B H3y4YeHUM reomerpuu. llpm pemenun 3amau
MPAKTUYECKOTO XapakTepa OOYyYarolIUNCs YUYUTCS CTPOUTH MaTEMaTUYECKHUE MOJETU
peabHbIX )KU3HEHHBIX CUTYAIlui, IPOBOJIUTh BBIUUCICHUS U OLIEHUBATh aJIeKBATHOCTh
MOJIYYEHHOT'O pe3yJIbTaTa.

KpaiiHe BaxxHO NOMYEPKUBATH CBSI3U TE€OMETPUU C JIPYTUMHU y4€OHBIMU
peIMETaMH, MOTHBHPOBATh HKCIIONb30BAaTh ONpPENEIEHUs F€OMETPUUYECKUX (UTYp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUM B (DU3UKE U TEXHHKE.
OTtu cBsi3u HamOoJiee SpPKO BUAHBI B Temax «Bektopwr»y, «Tpuronomerpuieckue
COOTHOILIEHUs», «MeToa koopauHat» U « Teopema IIugaropay.

VYyeOnniii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Ieiibl
comepxkanus:  «l'eomerpuueckne  Qurypel H  UX  CcBOWCTBa», «M3mepeHue
r€OMETPUYECKUX BEJIMUYUHY», «JleKapTOBbI KOOpPJMHATHI HA IJIOCKOCTH», «BekTopbl»,
«/IBmwxenus mnockoctuy, «[IpeodpazoBanus mogo0us.

OO1iee YUCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3yYeHHUS Y4eOHOTO Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 gacoB (2 yaca B Helle0), B 8 Kjacce —
68 yacoB (2 Jaca B HeJen0), B 9 kitacce — 68 yacoB (2 yaca B HEZICIIO).
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COAEPKXAHUE OBYUYEHUA
7 KIIACC

HavanbsHble nonsTusa reomerpun. Touka, mpsmMas, OTPE30K, Jyd. Yo Buasl yrios.
BeprukaneHble M CMeXHbIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYTOJBbHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYJIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cUMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYIKAIOILEM MUPE.

OCHOBHBIE TTOCTPOCHUS C MOMOIIBIO LIUPKYJIS U JTuHEWKu. TpeyronbHuK. BeicoTa,
MeauaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUM TPEYTrONbHUKU. HepaBeHCTBO TpeyrodbHUKA.

CBolicTBa M TpHU3HAKK PAaBHOOEAPEHHOro TpeyroibHuka. [lpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoliCTBa MU NPU3HAKK NapaJUIEIbHBIX MNpAMBIX. CyMMa yIJIOB TPEYTOJbHHUKA.
BuenrHue yriel TpeyroibHUKA.

[IpssMOyrosibHbIA ~ TpeyroiabHUK.  CBOWCTBO  MEAUAHbl  MOPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBa NPSAMOYTOJBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTrONIbHBINA TPEYTOJIBHUK C yIIIOM B 30°.

HepaBeHncTBa B reOMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa © OoJyibllieM yrie W OOJbIIe CTOPOHE TPEYroJbHUKA.
IlepnieHAMKYJIAp M HAKJIIOHHAS.

['eomeTprueckoe MECTO TOYEK. bruccekTpuca yriaa U CepeauHHbIN NEPIEHANKYIIAP
K OTPE3KYy KaK TEOMETPUYECKHUE MECTA TOUEK.

OKpy»XHOCTb U KpYyT, XOpJa U AUAMETP, UX CBOMCTBA. B3auMHOE pacmnoiokKeHue
OKpYXKHOCTM M npsMod. KacarenpHas M cekymas K OKpYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAasA B yroJ. BrincanHas u onrcanHas OKpy»KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YeteipéxyronpHuky. [lapamienorpamm, ero npu3Haku U cBouicTBa. YacTHble

cllydad napajienorpaMMoB (IIPsIMOYTOJIBHUK, POMO, KBaipaT), X MPU3HAKU U
cBoiicTBa. Tpamneuusi, paBHOOOKas Tpaneuus, €€ CBOWCTBA U NMpu3HaKu. [IpsimoyronpHas
Tpamneuus.

Meton yasoenust Meauanbl. lleHTpaneHas cummerpus. Teopema @aneca u
TEOpeMa O MPOIMOPLHOHATBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHUKa.

[Tomobue TpeyrombHuKoB, Koddduiment momodus. [lpusHaku momoOus
TpeyroJibHUKOB. [TpuMeHeHne nogoous npu pereHu NpakTHYeCKuX 3a1ad.

CpoiictBa 1iomaneii reomerpuueckux ¢uryp. Dopmynbl IS IUIOMIAAA
TpeyrojbHHKa, MapaienorpamMmma, pomba u Tpaneuuu. OTHOLIEHHE IIIoUIaAEH
noJ00HBIX (uUryp.

Bbrunciienne 1uioniaziei TPeyrojbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOM
Oymare.



®denepanbHas padouas mporpamma | Maremaruka. 5—9 knaccel (6a30BbIH

Teopema Iludaropa. Ilpumenenme teopembr I[ludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1ad.

CHuHyC, KOCHMHYC, TaHT€HC OCTPOro yrjla NPsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuUroHoMerpuueckue (yHKIMHU YIJIOB
B 30°, 45° u 60°.

BrnucanHble ¥ IEHTpaidbHBIE YIVIBI, YIOJl MEXAY KacaTeIbHOM U XOpPJOW. YTJIbI
MEXKIy XOpJaMH U CEKyUMMU. BrHcaHHblE U ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanme oxpyxkHocteir. OOmue
KacaTeJbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocunyc, TanreHc yrioB or 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIbI IPUBEICHHUS.

Pemienne TtpeyronpHUKOB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB. PemieHue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodus. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpOU3BENECHUN OTPE3KOB XOpJ, TEOPEMBI O NMPOU3ZBEAECHUU OTPE3KOB
CEKYLINX, TEOPEMA O KBaJIpaTe KacaTeabHOM.

BekTop, mmnHa (MOIyJb) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluu
HaJ BEKTOpaMH. Pa3iokeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnuuatel  Bektopa. CkansipHO€  NPOU3BENECHHE  BEKTOPOB,  MPUMEHEHHE
JUTSL HAXOXKJICHUSI IJTUH U YTJIOB.

JlekapToBbl KOOPAMHATHl HA IUIOCKOCTU. YPAaBHEHUS MPSAMOM M OKpPY>XKHOCTHU
B KOOpJMHATaxX, IEPECECYCHUE OKPYKHOCTEH M NpsAMBIX. MeTroj KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHHMKH. [[mmHAa OKpykHOCTH. ['pamycHass u paguaHHas
Mepa yria, BBIYHUCIIEHUE JUIMH Iy OKpyXKHOCTeN. I1nomanes kpyra, ceKropa, CerMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (3r€eMeHTapHbIe
npeactasienust). [lapannensubiii nepenoc. [loBopor.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl OCBOSHHSI MPOTPaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacno3HaBaTh HM3yueHHBbIE Te€OMETpUUYECKUE (UTYpPBI, OMpEenesaTh HX B3aWMHOE
pacnojio)keHue, u300paxaTb TeOMETpuYecKkue (QUrypbl, BBIIOJHATH UYEPTEXKH
II0 yCJIIOBMIO 3aja4yu. M3mepsaTe nuHEHHbIE W yIVIOBbIE BenWuMHBL. Pemars 3amaun
Ha BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JUHEHHBIX M YIJOBBIX BEJIMYMH MPEIMETOB B PEATbHOU
KU3HU, pa3MEpoB INPUPOIHBIX OOBEKTOB. PaznnuaTe pa3Mepel 3THX OOBEKTOB
10 IOPSIAKY BEJINYUHBI.
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CTpouThb YepTek U K FTEOMETPUUYECKUM 3a/1auaM.

[Tonp30BaThCs NpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BAThH MPU3HAKA U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a7ad.

[IpoBOOUTH JIOTMYECKHE PACCYXKIACHUSA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOpEM.

[Tosb30BaThCd  NPU3HAKAMU  PABEHCTBA  NPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIMaHbI, MPOBEAEHHOW K THUIOTEHY3€ IPSIMOYTOJIBLHOTO TPEYyroJIbHHUKA,
B PELICHUU IT'€OMETPUUYECKUX 3a]1a4.

OnpenensaTe NapajieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIE O0pa3yer
C HMUMH cekymas. Onpenensatb NapauielIbHOCTh MPSMBIX C TOMOIIBI) PABEHCTBA
PaCCTOSAHUN OT TOYEK OAHOM MPSIMOM JI0 TOYEK JPYroM MPsIMOM.

PemiaTe 3a1aun Ha KjaeTyaTon Oymare.

[IpoBOANTH BHIYUCIICHUS U HAXOJUTh YHUCJIOBbIE M OYKBEHHBIE 3HAUCHHS YTJIOB

B F'€OMETPUYECKUX 3a7la4axX C MUCIIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPU TMEPECEYCHUH JIBYX

MapaJJICIbHBIX MPSIMBIX CEKYIIEH. PelaTe npakTuiecKkre 3a/1aud Ha HaXO0XKICHHE
yrioB. Bimanets MTOHATHUEM r€OMETPUUECKOTO MecTa
TOYEK. YMeTs  ompenesnsiTh OMCCEKTPUCY yTila U CepeauHHBIN
MEPICHINKYJISIP K OTPE3KY KaK TEOMETPUUECKHUE MECTa
TOYEK.

@opmMynUpPOBaTh OINPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl M JHaAMETpa
OKPY)KHOCTH, TOJB30BATHCS KX CBOWCTBAMHU. YMETh MPUMEHATH OTU CBOMCTBA
MIpY PEILLICHUU 3a]a4.

Biagers NOHSATHEM OIMCAHHOM OKOJIO TPEYTOJbHHUKA OKPYXKHOCTH, YMETh
HaxoauTh e€ 1eHtp. l[lomp3oBarhcsi ¢akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKa TIEPECEKAIOTCs] B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJHOM TOUKE.

Bramerp noHATHMEM KacaTelIbHOM K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOM
0 NEPNEHINKYJISPHOCTH KacaTEIbHOW U paanyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.

[Tonp30BaThCAd MPOCTEMIIMMHU T€OMETPUYECKHUMU HEPABEHCTBAMM, ITOHUMATh HX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHHUS C IIOMOIIBKO LUPKYJIS U
JINHEUKHU.

[IpenMeTHble pe3ylbTaThl OCBOEHHUS MPOrPaMMbl YU4E€OHOTO Kypca K KOHILY
oOyueHnus B 8 KJacce:

Pacno3HaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MOJb30BATHCS
UX CBOMCTBaMU IPH PEUICHUU T€OMETPUUYECKUX 3a]1a4.

[IpumeHsTh CBOMCTBA TOUKU TEPECEUEHUs MEIUaH TPEyrojbHUKA (LEHTpa Macc)
B PEIICHHUH 3a/au.

Bnaners moHsiTHEM CpeIHEH JUHUU TPEYTrOJIbHMKA M Tpamneluu, MPUMEHATh UX
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CBOMCTBA NPU PEUIEHUN reoMeTpudecKux 3aaad. [lonp3oBaTecsa Teopemon Paneca



®denepanbHas padouas mporpamma | Maremaruka. 5—9 knaccel (6a30BbIH

U TEOpEeMOM O TMPOMOPIUOHANBHBIX OTpe3Kax, MPUMEHSITh HX JUIsl PELICHUs
MPAKTUYECKUX 3a/1au.

[IpuMeHsAT, TPU3HAKK TOJO00US TPEYTOIHHUKOB B PEIICHUH TEOMETPHUYCCKUX
3a/1a4.

[Tonp3oBaThcst  Teopemoirt [ludaropa mansg pemieHUs TEOMETPUYECKUX |
npakTHieckux 3ajaad. CTpouTh MaTeMaTH4YEeCKyl0 MOJIeNIb B IMPAKTUYECKUX 3a/1ayax,
CaMOCTOSITEIILHO JIeaTh YePTEXK U HAXOUTh COOTBETCTBYIOIINE JIJTUHBI.

Brnanerp moOHATHSIMM — CHUHYCA, KOCHMHyCa M TaHIME€HCAa OCTpPOro  yrjia
MPSIMOYTOJIBHOTO TpeyroibHUKa. [lonp30BaThCs STUMHU TMOHATHUSMU JJIS PEIICHUS
MPAKTUYECKUX 3a/1au.

Boruncnsate (paznuyHbIMU crioco0amu) IUIONIaAb TPEYroJIbHUKA W IUIOIIAU
MHOTOYTOJNBHBIX PUryp (MoJb3ysach, TJile HEOOXOAUMO, KalbKyJsTopoM). [IpumeHsars
MOJIyYE€HHbIC YMEHUS B MPAKTUYECKUX 3a7a4ax.

Brnaners moHATHAMH BIOMCAHHOTO M IEHTPAJIBLHOIO YyTJia, UCTHOJb30BaTh TEOPEMBI
O BITMCAHHBIX yTJIaX, yTJax MEXy XopJaMu (CEKyIIMMHU) U yTJIe MEXTy KacaTeJIbHOU U
XOpJI0¥ TP PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerp TOHSATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, NPUMEHATh CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEILICHUH 3a]1a4.

[IpuMeHsTh, MONYy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUThH MaTeMaTUYECKue
MOJENM JUIsl  3aJad  pEAJIbHOW  JKM3HM U IPOBOJAHWTH  COOTBETCTBYIOIIUE
BBIYKCIICHUS C TPUMEHEHHEM TMOA00Us U TPUTOHOMETpUM (TOJIB3YSCh, TJE
HEO0OXO0JIMMO, KAJIbKYISITOPOM).

[IpenmeTHble pe3yJbTaThl OCBOCHHUS TMPOTPAMMBbI Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kJacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3TUYHBIC AJIEMEHTHl MPSIMOYTOJBLHOTO TPEYTOJIbHUKA («pelieHue MPSIMOYTOJIbHBIX
TPEYTOJILHUKOBY). HaxoauTh (C TMOMOIIBIO  KaJdbKyJsATOpa) JJIUHBI W YTJIBI
JUTSI HETaOJTMYHBIX 3HAYCHUH.

[Tonb3oBaThcss (opMyliaMyd TIPUBEJACHUS U OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKIECTBOM  JUIsl HAXOXKJICHHUSI COOTHOIIEHWH MEXAY TPUTOHOMETPHUYCCKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEeMBbl CHHYCOB M KOCHHYCOB IS HAXOXKICHHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOIBHUKA («PEIIEHNE TPEYTOJIBHUKOBY), TPUMEHATh UX TIPH PEIICHUU
T€OMETPUICCKUX 3a71aY.

Bnagere TOHSATHSIMH TMPEOOpa30BaHUS IMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX uryp. Ilomp3oBarhcsi cBOMCTBaMH T10,100MsT TPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATh JUIMHBI W HAXOAWTHh YINIBI y TOMOOHBIX (uryp. I[IpumeHsATH CBOWCTBa
MoJ00Ms B TIPAaKTUYECKUX  3ajadaX. YMETh TMPUBOAWTH TPUMEPHI  MOAOOHBIX
buryp B OKpy’KarolieM MHpE.

[Tonp3oBaThCs TEOpeMaMH O TPOU3BEICHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
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OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeIbHOM.
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[Tonp30BaTHCS BEKTOpaMU, TOHUMATh UX TEOMETPUUYCCKUN U (DU3UISCKUN CMBICI,
MPUMEHITh HMX B PEIICHUUM TeoMeTpuueckux u (Qusnueckux 3agad. [IpuMeHsITh
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB U1 HAXOXKIAEHUS JIJIMH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUJIOCKOCTH, NMPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiageTp nNOHATUSAMU NPABUIBHOTO MHOIOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
JIyTH OKPY>KHOCTH U PAJMAHHOW MEpPHI yIjia, YMETh BBIUUCIATH IUIOIIA/Ib KPyra U €ro
yactel. [IpuMeHsATh OoNydYeHHbIE YMEHUS B TPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WJIM UEHTPBI) CUMMETPUU (GUTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIyYasX.

[IpuMeHATh MOJIyYECHHBIE 3HAaHHWS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKHUE
MOJENU JUIsi  3aJa4  pPEAIbHOM  JKU3HM WU IPOBOJUTH  COOTBETCTBYIOIIUE
BBIYHCIICHUS C IPUMEHEHUEM TMOAO00US U TPUTOHOMETPUIECKUX (YHKIHNA (TTOTIB3YSCh,
r7ie HEOOXOIMMO, KAIBKYJIITOPOM).
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7 KIIACC
HanmenoBanue Konunuect OcHOBHO OcHOBHbIE BUBI I€ATEIIBHOCTH
paznena (Tembl) BO e o0y4Jaronmxcs
Kypca 4acoB COZIEpKaH
ue
IIpocrenmue 1 [Ipocrenmue DopMyJIMPOBATH OCHOBHBIC IIOHATUS U ONPEACIICHUS.
reoMeTpudeckue GUrypol 4 TEOMETPUUECK Pacno3naBaTh U3ydeHHbIE TEOMETPUUECKUE (PUTYPHI,
Y UX CBOMCTBA. ue OOBEKTHI. onpeaesasTh UX B3AMMHOE PACIIOJIOKEHNE, BHINNOJIHATH
N3mepenue MHoOroyrosgsH# YEepTEXK 0 YCIOBUIO 3aJaYU.
r€OMETPUYECKUX K, JJOMaHas. IIpoBoauTh MpoCTENIINE TOCTPOCHUS C TOMOIIBIO
BEJIMYMH CwmexHble n IUPKYJIS U TUHEHKH.
BEPTUKAJIbHBIE HN3MepsAaTh JIMHENWHBIEC U YTIIOBBIC BEJIUYNHBI
YTJIBL. T€OMETPUYECKUX U MPAKTHIECKUX OOHEKTOB.
PaGota Onpenensith «Ha TJ1a3» pa3Mepbl peaibHbIX 00BEKTOB,
c NPOBOAUTH IPyOyIO OLIEHKY UX Pa3MepOB.
IPOCTENIINM PemiaTe 3a1aun Ha BBIUKUCIIEHUE JITIMH OTPE3KOB U BEJTUYUH
Y 4EPTEKAMMU. YIJIOB.
N3mepenune Pemartsb 3a1aun Ha B3aMHOE
JIMHEVHBIX U pacnoioKeHUE reOMETPUUECKUX PUTyp.
YTJIOBBIX BEJIUYMH, IIpoBoauTH KIaCCU(PHUKAIUIO YTIIOB,
BBIYUCIIEHUE BBIYUCJIATH JINHEHHBIC U YTJIOBBIC BEJIUYUHBI,
OTPE3KOB U YIJIOB NPOBOAUTH HEOOXOIMMBIE 10KAa3aTEIbHbIC
paccyXIcHUs.
3HAKOMHUTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
TpeyroabHUKN 2 [TonsTue o Pacno3HaBaThb napbl paBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
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PaBHBIX yepTexax (C yKka3zaHHeM MPU3HAKOB).
TPEYTrOJIbHUKAX
U
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NEPBUYHBIE
IIPEACTABIICH

ust

0 paBHBIX
¢urypax. Tpu
IpU3HaKa
paBEHCTBA
TPEYTOJILHUKOB.
[IpusHaku
paBEHCTBA
IPSIMOYTOJBHBIX
TPEYTOJIbHUKOB.
CaoiicTBO
MeJIMaHbl
PSIMOYTOJIBLHOTO
TPEYTOJIbHUKA,
MIPOBENEHHOU

K TUIIOTEHY3E.
PaBHOoOepenHbIC
U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u
CBOMCTBA
pPaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenct

BeiBoauTH ciiecTBHA (PaBEHCTB COOTBETCTBYOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyTUPOBATH OINPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJIbHOTO, IPSIMOYTOJIBHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIUaHbl TPEYTOJIbHUKA; CEPEUHHOIO MEPICHANKYISIpa
OTpe3Ka; MEPUMETPA TPEYTOJIbHUKA.

®opmyIHpPOBATH CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutsb 4epTexu, pemarb 3aa4M C TOMOIIbIO
Hax0>XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKU PABEHCTBA

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.
Hcnoab3oBath 1udpoBbie pecypehl AJIs1 HCCIeI0BAHUS
CBOMCTB U3y4aeMbIX (HUTYp.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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Ba B
re€OMETPHH.
[IpsAMOyToJIbHBIN
TPEYTOJIBHUK C
yrioMm B 307
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[TapaiutenbHbIE IPSMBIE,
CyMMa yTJIOB
TPEYroJIbHUKA

Bo—

[TapaiutenbHbIE
npsiMbIe, UX
cBoiicTea. Hakpect
Jexanue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE
YTJIBI,
o0pa3oBaHHbIE
IIPU [IEPECEUECHUN
IIapajuIeJIbHBIX
IPSIMBIX CEKYLIEH ).
[Ipuznak
IapajuIeIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO
pACCTOSHUN OT
TOYEK OJIHOU
IIPSIMOU 10 BTOPOU
PSMOM.

Cymma yrioB
TPEYTOJIbHUK

a. BHemnue

YTJIbL

TPEYTOJIbHUK

a

D®opMyJIHpPOBaATh MOHATHE [TAPAIIIEIBHBIX MPSIMBIX,
HAXOAMTh IIPAKTUYECKUE ITPUMEPBI.

N3yuaTh cBoiicTBa yIJIOB, 00pa30BAHHBIX MPU MIEPECECUEHUU
MapajIeIbHbIX NPsSMbIX ceKkylie. [IpoBoauts
A0KA3aTeJbCTBA [1APAIIICIIBHOCTH ABYX MPSAMBIX C
MOMOILBIO YIJIOB, 00pa30BAHHBIX MPU MEPECEUEHUH ITUX
MPSMBIX TPETHEU MPSIMOM.

Beryucasitb CyMMy yIJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIBHUKA.

HaxoauTh yucioBble 1 OYKBEHHBIE 3HAYEHUS YTIIOB
B FEOMETPUYECKUX 3aJ1a4axX C UCIOJIb30BAHNEM
TEOPEM O CyMME YTJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHS T€OMETPUU
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OKpy»XHOCTb U 1 OKpy>KHOCTb, XOp/ia DopMyJMPOBATH ONpeleJIeHUsI. OKPYKHOCTH, XOP/IbI,
KpPYT. 4 U THAMETP UX JMaMETpa U KacaTelIbHOM K OKpYykHOCTU. U3yUyaTh ux
I'eomerpuueckue CBOMCTBA. CBOMCTBA, IPU3HAKHU, CTPOUTH YECPTEKHU.
IMOCTPOCHUS Kacarenpnas HUccaenoBarthb, B TOM YHCIIE UCOJIB3YH HU(PPOBHIE
K OKPY>KHOCTH. pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKpy>KHOCTb, OKPYHOCTH, BIIMCAHHOW B yTOJI; PABEHCTBO OTPE3KOB
BIIMCAHHAS B
yTOJL.
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[TonsTHE O
I'MT
MIPUMEHEHHE

B 33J1a4ax.
buccekrpuca

u

CEepEIUHHBIN
MIEPIICHINKY T

ap

KaK
F€OMETPUYECKHE
MecCTa TOYEK.
OKpy>KHOCTB,
ONMCAaHHAas
OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCT

b,

BIIMCAaHHAS

B

TPEYTrOJIbHUK

5

[Ipocrenmmue
3a1a4u
Ha IIOCTPOCHUE

KacaTeJIbHBIX.

HUcnoan3zoBats MeToa I MT 1 noka3zareiancTBa
TEOPEM O MEPECCUCHUU OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA
Y CEpEIMHHBIX TIEPIICHANKYJIIIPOB K CTOPOHAM
TpeyroyibHUKa ¢ nomoiuso I'MT.

OBJageBaTh NOHATHUSIMH BIVCAHHOU M OITMCAHHOU
OKPYX HOCTEW TPEYTOJbHUKA, HAXOAUTh LIEHTPHI

ATUX OKPY’KHOCTEM.

PemiaTe OCHOBHBIC 32/1a4M HA MOCTPOEHHE: YIJIa,
PaBHOTO JAHHOMY; CEPEIMHHOIO NEPIECHINKYISpa
JAHHOT'O OTPE3Ka; IPSAMOU, MPOXOIAIIEH Yepe3 JaHHYIO
TOYKY W NEPIECHANKYJISPHOU TaHHOM MTPSMOM;
OMCCEKTPUCHI JAHHOTO yIJIa; TPEYTrOJIbHUKOB

10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMMUTBHCS C MCTOPHUEH Pa3BUTHS T€OMETPUU

[ToBTOpEHME,
000011IeHIEe 3HAHUI

[ToBTOpEeHnue u
0000111eHne

PemaTth 3agaum Ha NOBTOPEHUE, WILTIOCTPUPYIOITHE
CBSI3U MEXK]Iy Pa3IMYHBIMU YaCTAMH Kypca
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OCHOBHBIX MTOHATUN
Y METOJIOB Kypca 7
KJjlacca

OBILEE KOJIMYECTBO
YACOB I10
ITPOTPAMME




®denepanbHas pabodas nmporpamma | Maremaruka. 5—9 kinaccol (0a30BbIH

8 KITIACC
HanmMeHnoBanune Komnuecr OcHOBHO OCHOBHBIE BUAIBI ACATEINBHOCTH
paznena (TeMbl) BO e oOyyJaronmxcs
Kypca 4acoB CoJlepKaH
ue

YeTplpEXyTrOIbHUKN 12 [Tapamnenorpamm, N300pakaTh 1 HAXOAMTH Ha YEepTEKAX
€ro IPU3HAKU U YEeTBIPEXYTOJIBHUKY Pa3HbIX BUJOB U UX DJIEMEHTBHI.
cBOMCTBa. HacTHbIE @opMyTHPOBATH ONPEAEICHHsI: TapaJJIeIorpaMma,
cly4yau NpsIMOYTOJIbHHUKA, poM0Oa, KBaJpara, Tpaneuuu,
[1apajljIeJI0rpaMMOB pPaBHOOOKOM Tpamnenuu, NpsMOyTrOJIbHOM Tpaneuuu.
(IpsAMOYTOJIbHUK, JloKa3bIBaTh M MCNIO0JIB30BATh IIPH PELICHUN 32124
pom0O, KBajapar), ux MIPU3HAKU U CBOICTBA: MapaijiejaorpaMmma,
MPU3HAKH U NpsIMOYTOJIbHUKA, poM0Oa, KBaJpara, Tpaneuuu,
CBOMCTBA. PaBHOOOKOM Tpamnenuu, NpsMOyTroJIbHOM Tpaneuuu.
Tpanenusi. IpumensaTb MeTOo/ YIBOCHUSA MEIUaHbI
PaBHOOOKas 1 TpeyrojiibHuka. Mcmoab30BaTh 1HUQPPOBHIE PECYPCHI
IPSAMOYTOJIbH JUIS KCCJIEIOBaHMS CBOWCTB M3y4aeMbIX (puryp.
as Tpaneuuu. 3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
Meron
YABOEHUS
MEJINaHBI.
LenTpaibH
ast
CUMMETPHS

Teopema daneca u 15 Teopema Paneca IIpoBOoaAMTH MOCTPOEHMS C IOMOLIBIO LIUPKYJIS U

TeopeMa o

U TeopemMa

JIMHEWKY C UCIIOIb30BaHue Teopembl dasieca u TeopeMsl
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MPONOPLIMOHAIBHBIX
OTpe3Kax, MoA00HbIE
TPEYTOJIbHUKU

0
MPONOPIIMOHATIBHBIX
OTpE3Kax.

Cpennsis

JINHUSA
TPEYroJIbHUK

a.

O NPOMOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPOIIOPLUMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTENBCTBO TOIO, YTO MEAMUAHBI
TPEYTOJbHUKA MIEPECEKAIOTCS B OAHOM TOUKE, U
HAXOJAUTh
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Tpaneuus, e€
CpEeIHSs JTUHUSL.

CBA3b C ICHTPOM MacCC, HAXOAUTb OTHOIIICHUE, B
KOTOPOM MCAUAHBI ACIIATCA TOYKOM UX NepeCcCUCHUs.

[TpomoprmioHansH HaxoauTs mogo0HbIe TPEYTONHHUKA HAa TOTOBBIX
BIC OTPE3KH. gepTekax ¢ yKazaHHEM COOTBETCTBYIOIIMX MTPU3HAKOB
[lentp Macc noaoous.
B TPEYTOJIbHHKE. PemaTh 3agaun Ha MO J00HBIC TPEYTOJIBLHUKH C
[TomoGHBbIE MOMOIIBIO CAMOCTOSITEILHOTO TTOCTPOCHUS YepTEKEH U
TPEYTOJbHUKH. HAXOXKJECHUS MTOJO0HBIX TPEYTOJIBLHUKOB.
Tpu npusHaka IIpoBoauTH 10KA3aTEJLCTBA C HCIIOJIH30BAHUEM
moxo0us MIPU3HAKOB MMOI00USI.
TPEYTrOJIbHUKOB. Jloka3pIBaTh TPU MPU3HAKA MOJ00MS
[prmMenen TpeYroJIbHUKOB. IIpUMeHsITh TTOJTyYCHHBIC 3HAHUS
ne MIPY PEIICHUN TEOMETPUICCKUX M TIPAKTUICCKUX
moa00us 3a/1a4.
TP peLIeHUN 3HAKOMHUTHCS ¢ UCTOPHEH Pa3BUTHS TEOMETPUHU
MPAKTUIECKUX
3as1a4y
[Tnomans. Haxoxnenue 1 CaoiicTBa OgyageBaTh NEPBUYHBIMH MPEACTABIEHUAMH 00
riomaaeu 4 iomaae oOuieit Teopuu wiouaau (Mepsl), GopMyJIMpoBaTh
TPEYTOJIbHUKOB U reOMETPUUYECKUX CBOICTBA TUIOIIAM, BBISICHATh UX HATJISAHBIA CMBICI.
MHOTOYTOBHBIX (UTYP. duryp. BoiBoauTh GopMyIibl MIOMIAAH
[Tnomamu no100HBIX dopmytbl napajiesiorpaMmma, TpeyroabHUKa, TPAeIuy 13
buryp TUTST (bOpMYyJIBI IJIOMIATU PSIMOYTOJIbHAKA
TLJTOIA TN (xBajapara).
TPEYTOJIbHUKA, BoiBoAUTH GOPMYITBI TUTOMIAAM BBITYKIOTO
napajuiesiorpaMmm YeThIPEXYTOJIbHUKA YePE3 TUATOHATU U YTOJI MEXKIY

a, TpalcCuuu.

Humu. Haxoaus miomaau puryp, n300pak€HHBIX Ha
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Breruucnenue KJIeT4aTol Oymare, HCIOJb30BaTh pazoueHue (Gurypsl Ha
i OIEN R YacTU U I0CTpanuBaHUE.
CJIOXHBIX (DUTYP.
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[Tnomanu dpuryp Pa30upaTs npuMepbl UCIIOIB30BaHUS BCIIOMOTaTEIbHOM
Ha KJIETYaTou TJTOIIAU JJISl PEIICHHS] TEOMETPUUECKHX 3a]1a4.
oymare. [Lnomaau HaxoauTts riomaau no1o0HeIX Guryp.
no00HBIX (UTyp. BoruncasTh miomaay pa3inyHblX MHOTOYTOJIbHBIX
3agaun ¢buryp. Pemars 3a1a4u Ha IJI0MIA]H C TIPAKTUIECKUM
c COAEP>KAaHUEM
MIPAKTUYECKUM
COJIEP’KaHHUEM.
Pemenue 3amau
C IOMOILIBIO
METO1a
BCIIOMOTaTEJIbHON
IJI0IA TN
Teopema [Mudaropa u 1 Teopema [Tudaropa, Joka3biBaTh Teopemy [ludaropa, ucnoab3oBarh
Hayana 0 U €€ IPUMEHEHHUE. €€ B MPAKTUYECKUX BBIYMCIICHUSIX.
TPUTOHOMETPUU Onpenenenue DopMyJIMPOBATH ONPEACICHUS
TPUTOHOMETPHUYECK TPUTOHOMETPHUUECKUX (DYHKIIUNA OCTPOTO yria,
X QyHKITUN MPOBEPSATH UX KOPPEKTHOCTb.
OCTpOrO yrja BbIBOAMTH TPUTOHOMETPUUECKHE
IPSAMOYTOJIBLHOIO COOTHOLIEHHUS B IPSIMOYTOJILHOM
TpEYyroJibHMKaA, TPEYTrOJIbHHUKE.
TPAUTOHOMETPHICCK HccaenoBaTs COOTHOIIEHUS MEXK1y CTOPOHAMU B
1e¢ COOTHOIICHUS IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°;
B 30°
MPSMOYTOJIbHOM 1 60°.
TPEYTOJIbHUKE. Hcnoab3oBaTh GOpMYJIBI TPUBEICHUSI 1 OCHOBHOE
OcHoBHOE TPUTOHOMETPHUUECKOE TOKIECTBO JJIs1 HAXOXKACHUS
TPUTOHOMETPHUYIECK COOTHOIIEHUM MEXY TPUTOHOMETPUUECKUMU
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0€ TOXKIECTBO (GYHKIMSME pa3TUYHBIX OCTPHIX YTJIOB.
IIpuMeHATH NOTy4YEeHHBIE 3HAHUSI U YMEHUS NIPU
pELIEHNH NTPAKTUYECKUX 3a]a4.

3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUH
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VYTIIbI B OKPYKHOCTH.

Bnoucannsie n
OITMCaHHbBIC
YETBIPEXYTOJIbHUKH.
KacarenabHbie

K OKPY>KHOCTH.
Kacanne
OKPY’KHOCTEU

Bnucannbie u
LEHTPAJIbHBIE
YIJIbL, YTOJ
MEXKTY
KacaTelabHON U
XOPIOH.

Vbl

MEXTY

XOpAaaMH 1
CEKYIIIMMHU.
Bnucannbie u
OIMCaHHBIC
YETBIPEXYTOJIBHUK
Y, UX NIPU3HAKU U
CBOMCTBA.
[Ipumenenue
9THUX CBOMCTB
MIpY PELLICHUHU
F€OMETPUYECK

X 3aj7ad4.
BzaumHuoe
PaCIOJIOKEHUE
JIBYX OKPY’KHOCTEM,
ob1e
KacaTeJbHbIC.
Kacanune
OKPY>KHOCT

D®opMyJIMPOBATH OCHOBHBIE ONPEICIICHHUS, CBA3aHHbIE
C yrjaMu B Kpyre (BIUCaHHBIN yToJ, IEHTPAIbHBIM
yroji). HaxoauThb BIMCaHHBIC YTJIbl, OMUPAIOIINECS Ha
OJIHY YTy, BBIYMCJIATH YIJIbl C IOMOIIBI0 TEOPEMBI O
BIMCAHHBIX YIJIaX, TEOPEMBI O BIUCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.
HccaenoBath, B TOM YHUCIIE C TOMOIIBIO ITUGPOBBIX
PECYPCOB, BIIMCAHHBIE U ONMHUCAHHBIE YETHIPEXYTONIBHUKH,
BBIBOJIUTH UX CBOMCTBA U IPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKYU IIPU
pelieHny 3a1au
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IToBTOpEHUE, 4 [ToBTOpEHUE Pemathb 3a1aum Ha TOBTOPEHUE, HIUTFOCTPUPYIOIITHE
000011IeHNe 3HaHUI OCHOBHBIX ITOHSATHH CBSI3U MEXK]Ty Pa3IUYHBIMU YacCTSMH Kypca
1 METOJIOB KypcOB 7
M 8 KJ1acCOB,
000011IcHNE 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I10

I[TPOI'PAMME
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9 KITIACC
HanmMenoBanue Konunuecr OcHOBHO OcHOBHBIE BUBI JEATEIHHOCTU
paznena (TeMbl) BO e oOyyJaronmxcs
Kypca 4acoB coJiepKaH
ue

Tpuronomerpus. | Onpenenenue DopMyIMpPOBATH ONpeaeIeHUs

TeopeMbl KOCUHYCOB U 6 TPUTOHOMETPUYECK TPUTOHOMETPUUECKUX (DYHKITUI TYTBIX U MPSMBIX

CHUHYCOB. uX (pyHKIMI yrIioB YIJIOB.

Pemenne TpeyronpsHUKOB ot 0V 10 180Y. BbIBOAMTH TECOPEMY KOCHHYCOB U TEOPEMY
DopMyIbl CHUHYCOB (C painyCOM ONHMCAHHON OKPY’KHOCTH).
MIPUBEICHUS. BoiBoauTh (popMyJIbl 1JIs1 BHIYUCIEHHUSA MJIOIAAe
Teopema C MCI0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmyna
KOCHUHYCOB, IUJIOLIAAMN TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKTY
TEOpeMa CHHYCOB. HUMHU, (OpMYJIa TUIOIIAJAN YETHIPEXYTOILHUKA YepPe3 ero
Pemenue JMArOHaJIu U YroJl MeKIy HUMH).
TPEYTOJIbHUKOB. PemaTp TpeyronbHUKY.
[IpakTuyeckoe PemaTp npakruyeckue 3agadu, CBOISAIINECS
IIPUMEHEHUE K HaXO0JICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA
JOKa3aHHBIX
TEOpEM

[IpeoOpazoBanue | [Tonsarue OcBauBaTh NOHATHE MPEOOPA30OBAHUS TTOJIOOUS.

noaoousi. Metpuueckue 0 0 HccaenoBaTh OTHOIICHHUE JIMHEWHBIX 2JIEMEHTOB (DUTYP

COOTHOIIICHHUS npeoOpa3zoBaHUU npu peoOpa3oBaHUU MOI00USI.

B OKPYHOCTH noaoous. HaxoauTts npumeps! mogo0us B
CooTBETCTBEHHBIE OKpY’KaroIIEN JEHCTBUTENBHOCTH.
AIIEMEHTHI BbIBOAUTH METPUYECKHE COOTHOILIECHUS MEXKITY

no1I00HBIX (uUryp.

OTPE3KaMHU XOpHa, CCKYIINX U KaCAaTCJIbHBIX C
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Teopema

0
MPOU3BEICHUU
OTPE3KOB
X0pA, Teopema

UCIIOJIb30BAaHUEM BIIUCAHHBIX YIJIOB U MOJOOHBIX
TPEYTOJIBHUKOB.

Pematb reomeTpuueckue 3a1a4u U 3a1a41 U3 PEATbHOMN
YKU3HH C UCTIOJIb30BAHUEM MOJOOHBIX TPEYTOJIbHUKOB
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O IIPOU3BEIACHUU
OTPE3KOB
CEKYIIIUX,
TeopeMa 0O
KBaJipare
KacaTeJbHOM.
[TIpumenen

ne B

pelIeHUN
r€OMETPUUECK
HUX 3a7a4

BekTopsl

N —

Onpenenenue
BEKTOPOB,
CIIOKEHUE U
BBEIYMTAHUC
BEKTOPOB,
YMHOXKCHHE

BCKTOPA Ha YHCJIO.

dusnueckul U
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue
BEKTOpA MO JIBYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunar

bl BEKTOpA.

Hcnoab30BaTh BEKTOPHI KaK HAIPABICHHBIE
OTPE3KH, UCCJIE0BATh T€OMETPUYECKUI
(mepemernienue) U GU3NUECKUM (CUIa) CMBICIIBI
BEKTOPOB.

3HaTh onpeeeHus1 CyMMbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPa Ha YUCJIO0, UCCJIe0BATH
reOMETPUYECKUN U (PU3UUECKUN CMBICIIBI ATHX
onepanuii. PemaTs reomeTpuyeckue 3a1auu ¢
HCIIO0JIb30BaHUEM BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

Hcnoab30BaTh CKaIIpHOE MTPOU3BEACHUE BEKTOPOB,
BbIBOJIUTH €0 OCHOBHBIEC CBOMCTBA.

Boruucasitb cymMMy, pa3HOCTb U CKaJISIPHOE
MIPOU3BEICHUE BEKTOPOB B KOOpAUHATAX.
IIpuMeHATH CKaISIPHOE MPOU3BECHUE JIJIsI HAXOXKACHUS
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CkansipHoe
MpOU3BEACH
ue
BEKTOPOB,
ero

JJIMH 1 YTJIOB
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NPUMEHEHHE
U1
HAXOXKJICHUS
JUTUH U YTJIOB.
Pemenue 3amau
C MOMOMIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB JIJIA
pelieHus 3aaad
busuku

JlekapToBbI
KOOpJIMHATHI Ha
IIJIOCKOCTH

JlexkapToBbI
KOOPJAMHATHI
TOYEK Ha
IJIOCKOCTH.
YpaBHeHue
MIPSMOM.
YpaBHeHUE
OKPYHOCTH.
Koopaunatsr
TOYEK
nepeceyeHus
OKPY>KHOCTH U
IIPSAMOM.

Merton koopauHaT
IPU pELICHUU
F€OMETPUYECKUX

OcBauBaTthb NOHATHE MIPIMOYTOJIBHOM

CHUCTEMBbI KOOPAUHAT, I€KAPTOBBIX KOOPANHAT

TOYKH.

BbIBOAUTH ypaBHEHHE IPSMOU U OKPYKHOCTH.
BoiessiTe NONHBIN KBaApaT 11 HAXOKJICHUS LIEHTPa U
paanyca OKpY>KHOCTH I10 €€ ypaBHEHUIO.

PemiaTh 3agaum Ha HAX0XKAEHUE TOUEK MTEPECEUECHUS
MPSMBIX U OKPY>KHOCTEH C MOMOIIBIO METOJa KOOPIUHAT.
Hcnoab3oBaTh CBOMCTBA YIIIOBOTO KOd(pduimeHTta
MPSAMON TIPU PELICHUU 33/1a4, 1JI ONPEICIICHUS
PACIIOJIOKEHUS NIPSIMOM.

IIpuMeHATH KOOPIMHATHI ITPU PELICHUU T€OMETPUUECKUX
Y MPAKTUYECKUX 337a4, JUIsl TIOCTPOEHUS] MATEMAaTHYECKUX
MOJIeJIeH peasIbHBIX 3a/1a4 («METO] KOOPIUHATY).
IHoab30BaTbest 7151 TOCTPOCHUS U

UCCJIEIOBAHUM IU(PPOBBIMU PECYPCAMHU.
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3a/1ad,
MPAKTUYCCKUX
3a1a4

3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU
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IIpaBuinbHbIE IIpaBusnbHbIE DopMyJIMPOBATH OIPEICIICHUE ITPABUIIBHBIX
MHOTOYTOJIBHUKH. MHOTOYTOJIHUK MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
JInHa OKpY>KHOCTH u. Yucio § IHoab30BaThCsl NOHATHEM JJIMHBI OKPYKHOCTH,
Y IUIOIIAJb KpyTa. Jnuna ¢ BBCJICHHBIM C IOMOIIIO IIPABUIILHBIX MHOTOYTOJIbHUKOB,
Brruncnenue miomanein OKPY>KHOCTH, onpeaeJsaTh YUCIO @, JUIMHY OyTU U PaJUaHHYI0 MEPY
IyTH yria. ¢
OKPY’KHOCTH. IIpoBoauTth nepexoa OT paaaHHON MEPBI
Panuannas yTIJIa K TpaayCHON U HA00OPOT.
Mepa yria. OnpeaeassTh oAb Kpyra.
Iimomane kpyra, BoiBoauTh popmylJibl (B rpagyCHOM U paIuaHHON MEPE)
CEKTOpa, JUISL JUIAH IyT, TUIOIAJENd CEKTOPOB U CETMEHTOB.
CEerMeHTa Boruncasits mwiomaan Guryp, BKIOYAIOIUX
AJIEMEHTHI OKPY>KHOCTH (KpyTa).
HaxoauTsh 1tonaam B 3aj1a4ax peajbHON KU3HU
JIBM>KEHUSI TIOCKOCTH [TonsiTue o Pa30upars npumMmepsl, WLTIOCTPUPYIOIIUE
JIBHKECHUN MTOHATUS IBUKECHHUS.
IIJIOCKOCTH. D®opMyJIMPOBaATH ONPEACIICHHS NTapaNIeIbHOrO NEPEHOCA,
ITapanenbHbli IIOBOPOTA M OCEBOW CUMMETPHH. BHIBOAMTH UX CBOMCTBA,
IIEPEHOC, HAXOJAUThb HEMOJABHKHBIE TOUKH.
IOBOPOT HaxoauTh HEHTPHI U OCH CUMMETPUNA MPOCTEUIITNX
IIpumenenue ¢buryp. IlpuMeHsaTH NapaJIeNbHBINA IEPEHOC U

[P PELICHUH 3a]1a4

CUMMETPHIO TIPH PEUICHUU T€OMETPUUYECKUX 3a]1a4
(pa3bupaTh IpUMEPHI).
Hcnoan30BaTh 71 TOCTPOCHUS U UCCIICTIOBAHUN

1M(pOBBIE PECypPChI

[ToBTOpEHUE,
000011IEHNE,

IToBTOpEHUE

OCHOBHBIX IMOHSITHHI

OnepupoBath NOHATHAMM: QUTypa, TOUKA, IpsMas,
yT0J1, MHOTOYTOJIbHUK, pABHOOEAPEHHBIN U
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cucTeMaTu3anus
3HAHUM

PAaBHOCTOPOHHUU
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METOJ0B KypCOB
7-9 KJ1accos,
0000111eHNE U
cUCTeMaTHU3aLus
3HAHUM.
[Ipocrenmme
r€OMETPUUECKUE
(burypsl 1 ux
CBOWCTBA.
N3mepenue
F€OMETPUYECKUX
BEJIMYMH.
TpeyronpHuKHM.
[TapaiutenbHbIE N
MIEPICHANKYJISPH
bI€ TIPSIMBIE.
OKpYy>XHOCTb U
KpYT.
I'eomeTprueckue
MMOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Briucanusie u
ONMCAHHBIE
OKPYXHOCTH
MHOTOYTOJIBHUKO
B. [Ipsimas
OKPYXHOCTb.

TPEYTOJIbHUKH, IPIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHcceKTpHca U BbICOTA TPEYTrOJIbHUKA, TapajlieJIorpamm,
pOMO, MPSIMOYTOJILHUK, KBaJIpaT, TPANeIs; OKPY>KHOCTb,
KacarelbHas, paBeHCTBO U mojjobue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXY TPSAMBIMU, CHMMETPHUS
OTHOCHUTEJIbHO TOUKHU U MPSIMOM; IJIMHA, PACCTOSIHUE,
BEJIMYMHA YIJIA, IUIOLIA/b, IEPUMETD.

HUcnoab3oBath popmyJibl: nepuMeTpa U IJIOMIAAN
MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U TLIOIIAIN
Kpyra, 00bEMa MPsIMOYTOJIBHOTO Mapaiesenunesa.
OnepupoBarb NOHATHUSAMM: IPIMOYTOJIbHAS

CUCTEMA KOOPJIMHAT, BEKTOP; HCMOJIb30BATh 3TU
MOHSATHUS IJIs1 IPEJICTABICHUS JAHHBIX U PEIICHHS

3a/1a4, B TOM YHUCJIE U3 IPYTUX YUYEOHBIX MPEIMETOB.
PemiaTe 3a1a4um Ha NTOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKY Pa3JIMYHbIMU YacTsIMHU Kypca.
BeiOupaTh MeTox 1 peleHUs 3a1a4u.

PemiaTh 3aga4um U3 MOBCEAHEBHOMN KU3HU
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YeThIpEXYToIbHUK
u. Bnimcanueie
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" OIIMCAaHHBIC

YCTBIPCXYTOJIbHUKH

. Teopema
[Mudaropa u
Havasa
TPUTOHOMETPUH.
Pemienne
001X
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUK
u.
[IpeobpazoBanu
S TNIOCKOCTH.
JIBrokeHus.
[TonoGwue.
Cummerpus.
[momane.
Brruuciienue
TJTOMIAJIEH.

[ Inomanu

MoA00HBIX (UTYP.

JlekapToBbI
KOOPJAUHATBI
Ha
IIJIOCKOCTH.
Bektopsl
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Ha IIJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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OEJEPAJ/IBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1mH(ppPOBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTH, KaK C TOYKH 3PEHUsI MPAKTUYECKUX MPUIIOKEHUM, TaK U UX
poiu B 00pa3oBaHUHM, HEOOXOJMMOM KaXJOMy ueloBeKy. Bospacraer umcio
npodeccuil, Mpyu OBIAJACHUU KOTOPBIMH TpeOyeTcsi Xoporiasi 0a3oBasi MOJATOTOBKA B
00J1aCTH BEpPOSTHOCTH M CTATUCTUKH, TaKas TMOJTOTOBKA BayKHA IS IPOJIOJDKCHHSI
oOpa3oBaHus U ISl YCTICIIHON TPO(eCcCHOHaTbHOM Kaphephl.

Kaxx b1 4enoBek MOCTOSTHHO MPUHUMAET PEIIEHUsI HA OCHOBE UMEIOIIMXCS Y HETO
JaHHBIX. A 11 OOOCHOBAaHHOTO MPHUHATHS PEUICHUS B YCIOBUSX HEIOCTaTKa WU
n30bITKa HWHPOPMAIIMM HEOOXOJMMO B TOM 4YHCIE XOpOIIOo CHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIIICHHE.

MIMeHHO MO3TOMY OCTpPO BCTalla HEOOXOAUMOCTh C(HOPMHUPOBATH Y 00YUAOIIUXCS
(GYHKIIMOHATBHYIO TPAaMOTHOCTB, BKJIFOYAIONIYI0 B Ce0S B KayeCTBE HEOTHEMJICMOM
COCTAaBJISIOIICH YMEHHE BOCIPUHUMATHh W KPUTUYECKHA aHAIU3UPOBATH WH(OOpMAIHUIO,
MIPEJICTABIICHHYIO B Pa3IMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTEP MHOTHUX
pEeaNbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHINNE BEPOSTHOCTHHIE
paCYETHI.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMU TMPHHIUIAMH cOOpa, aHanmW3a U
MPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cdep Ku3HM OOIecTBa W ToCyJIapcTBa
npuoOmaeT oOydalomuxcs K OOIIeCTBEHHbIM HHTepecaM. 3ydeHue OCHOB
KOMOWHATOPUKH PpAa3BMBAECT HABBIKM OpraHW3allid Iepedopa W ToJcyYETa dHcia
BapUAHTOB, B TOM YHCJIC B TPHUKIAIHBIX 3a7adaxX. 3HAKOMCTBO C OCHOBAaMH TCOPUHU
rpaoB co3maér mMareMarmueckwii (yHAAMEHT s (OPMHPOBAHUS KOMIICTCHITUI
B oOyactu uHPOpMATUKH U TUGPOBBIX TeXHOJOTUU. [Ipy M3ydeHHM CTATHUCTHKU U
BEPOSITHOCTA 00O0TAIMAIOTCS MPEACTABICHUS O0YdYalOmMUXCs O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro MCClIeIoBaHus, popMUpyeTCcs MOHMMAaHUE POJIM CTATUCTUKH Kak
MCTOYHHUKA COIMAIBHO 3HAYMMOM MHGOpPMALMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBITIICHUS.

B cOOTBETCTBUU C NaHHBIMHU IEJSIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB M CTATUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHMS BIICICHBI CIICTyIONTHE
coJiepKaTelibHO-MeToinueckne JuHuU: «lIpencraBieHne JaHHBIX W OIMMCATEIbHAs
CTaTUCTHKa», «BeposTHOCTEY, «OneMeHTh KOMOMHATOpUKH», «BBeneHue B TEOPHIO
rpaoB.

Copepxanue nunun «lIpencraBieHue NaHHBIX W ONUCATENIbHAs CTATHCTHKA»
CIIy’KUT OCHOBOM JUIsi (POPMUPOBAHUSI HABBIKOB pa0OTHI ¢ MH(GOPMAIIUEl: OT YTEHUS U
WHTEpHpeTanuu WH(OpMAIMK, TPEACTAaBICHHOW B Ta0nWIax, Ha aWarpaMmax u
rpadukax, 10 cOopa, IPEICTAaBICHNS U aHAIN3a JaHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTHUYECKUX XapaKTEPUCTUK CpPEAHUX U paccemBaHus. Paboras ¢ aHHBIMH,
oOydJaromuecss yd4arcsli CUYUThIBAaTh W HWHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATH,
apryMEHTHpPOBaTh M KPUTHUKOBAaTh MPOCTEUIIHE TUIOTE3bl, PA3MBIIUIATh HaJ
dakTopamMu, BbI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHWBATh WX BIUSHHE Ha
paccMaTpUBaeMbl€ BEIMUMUHBI U MPOIECCHI.

NHTYyNTHBHOE TIPEACTABICHHE O CIYYalHOW HW3MEHYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEN M TECHACHIIMHA CTAHOBUTCS MOTHBHUPYIOIICH OCHOBOMW JJII M3Y4YCHUS
TEOpHUU BeposATHOCTEN. boibllioe 3HaueHne UMEIOT TPaKTUUECKUE 3a1aHusl, B YACTHOCTHU
OMBITHI C KJIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMH.

[ToHsATHE BEPOSATHOCTH BBOJUTCA KaK Mepa MPaBIONOA00Us CIIy4aliHOTO COOBITHS.
[Ipu n3yuenun y4eOHOTrO Kypca 00ydaromuecs: 3HAaKOMSITCS ¢ MPOCTEHIIIMMHI METOIaMH
BBIYUCJICHUS BEPOSITHOCTENM B CIy4allHBIX SKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIOMIMMHU CTaBUTh U
pemath Oosee clokHbIC 3a1aud. B yueOHBIA Kypc BXOAST HadajdbHbIE MPE/ICTABICHUS
O CIIy4allHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOrO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOyYaromuxcs
C MHOKECTBAMHU M OCHOBHBIMH OINEPALMUSMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl NPUMEHEHHUs Ui PEIICHUs 3a/ad, a TakK€ HCIOJIb30BaHUSA B JIPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeIMeTax.

B 7-9 xnaccax wusywaercsa y4deOHbI Kypc «BeposSTHOCTh M CTaTHUCTHKa», B
KOTOPBIN BXOIAT pasnenbl: «lIpencraBieHue NaHHBIX U ONMCATENbHASA CTATUCTHKAY,
«BeposTHOCTEY, «D1eMEeHThl KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadoBy.

OO0miee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJIsI M3y4eHUsI Y4eOHOro Kypca
«BepositHOCTh U cTaTuctukay, — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Hejento),
B 8 kiacce — 34 vaca (1 yac B Henento), B 9 kiacce — 34 yaca (1 gac B Hefienio).

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBinenue AaHHBIX B BUAE TaOiull, auarpamm, rpadukoB. 3amnojHEHUE
Ta0JINI], YTEHHE U TOCTPOCHUE AHarpaMM (CTOJOUKOBBIX (CTOJNOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanbHbIX MpoleccoB. M3BieueHne MHPOpMaUU U3 auarpamm u
Ta0JINILI, UCTIONB30BAHUE U MHTEPIPETALINS TaHHbIX.

OnucaTtenbHas CTAaTUCTUKA: CpelHee apudmeTnyeckoe, MeaMaHa, pa3max,
HauOosplllee M HaWMEHbIIee 3HayeHHss Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHBOCTH.

CnyyaliHbIi SKCIIEpUMEHT (OMbIT) U CilyyaiiHoe coObiTHe. BeposaTHOCTh 1 yacToTa.
Ponb ManoBepOATHBIX W MPAKTUYECKH JIOCTOBEPHBIX COOBITUHM B MPUPOJE U B
oOurecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

['pad, Bepmmua, pedpo. Crenensb BepmuHbl. Yucio pédep U cymmapHas CTENEHb
BepmnH. [IpencraBnenue o cBasHoctu rpada. Llenu u mukisl. [Iytu B rpadax. O6xox
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rpada (otinmepoB nyTh). [IpeacraBnenne 06 opueHTupoBanHOM Tpade. Pemenue 3amad
C TIOMOTIBIO TpadoB.

8 KIIACC

[IpencraBiieHne TaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHO0%€eCTBO, 3JIEMEHT MHOXKECTBA, NOJAMHOKECTBO. Ornepanny HaJl MHOKECTBAMH:
oObeMHEHUE, TepecedyeHne, aonoiHeHne. CBOMCTBa ornepauuid HaJl MHOYECTBAMM:
IIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIPENEINUTENbHOE, BKIIOYeHUs. Vcnonp30Banue
rpau4ecKoro MpeaCTaBICHUs MHOXXECTB I OINUCAaHUS pealbHBIX IPOLECCOB U
SIBJICHUM, IIPU PELLICHUU 3a/a4.

W3mepenne paccenBaHus JAaHHBIX. Jlucnepcuss WM CTaHIAPTHOE OTKIIOHEHHE
YUCIIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciay4aitHoro ombita. CitydaiiHbie coObiTHs. BepostHocTr
coObITHIl. OMNBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU. ClydailHbIN
BbIOOp. CBs3b MEXIy MAJOBEPOSTHBIMU U NPAKTUYECKH JOCTOBEPHBIMH COOBITUAMHU
B IIPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa JEPEBHEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHME BHCSYEHN
BEPIIMHBI, CBSI3b MEXIY YMCIOM BepIIMH M uucioMm pedep. IlpaBuino yMHOXeHHS.
Pemienue 3aau ¢ momoisio rpados.

[IpotuBomnonoxueie coobiTud. Juarpamma Oiinepa. O0beIMHEHHE U TIEpECeUeHUe
coobiTuii. HecoBmecTHbie coObiTHs. DopMyna clioKeHHUs BEPOSITHOCTEH. Y ClOBHas
BeposTHOCTh. [IpaBuno ymHoxeHus. HezaBucumbie coObiTus. IlpencraBieHue
DKCIEPUMEHTAa B BHUJAE JepeBa. PemeHne 3agad Ha HAXO0XKIEHUE BEPOATHOCTEU
C IIOMOUIBIO J€PEBA CIIy4ailHOrO 3KCIEPUMEHTA, IUarpamMm Duiepa.

9 KIIACC

[IpencraBienne MaHHBIX B BHJE TAOIHI], AMArpamM, TpauKoB, WHTEPIPETALIUS
TaHHBIX. YTEeHHEe U TOCTPOSHUE TabIuIIl, AuarpamMm, TpaduKoB MO peaTbHbIM JTAHHBIM.

[lepecranoBku u (akropuan. CoueTaHuss U YKUCIO coueTaHuil. TpeyroabHUK
[Tackans. Pemenue 3aga4 ¢ CHOIb30BaHUEM KOMOWHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiyyallHBI  BBIOOp TOYKHM U3 (PUTypBI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

HcnbiTanne. Ycnex u Heyaada. Cepus ucnbeliTaHuid a0 neporo ycnexa. Cepus
ucnbelTannii bepaymm. BepostHocTH coOBITHIT B cepun ucTibITaHUN bepHyu.

CnydailHass BeIWYMHA MW paACHpElEICHUE BEpOSTHOCTEH. MaremaTrnueckoe
OXKHMJIaHUE U Jucriepcust. [IpumMepsl MaTeMaTUYECKOrO OKUJIAHUSI KAK TEOPETUYECKOTO
CPEIHEr0 3HAYCHUS BEIWYMHBL. MaTreMaTH4eCcKOoe OKUAAHWE U IHUCIEPCUS CIyYalHOU
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUH UCIIBITAHUN bepHyumy.

[Tonsitue o 3akoHe 60X yKncen. 3MepeHne BepoSTHOCTEH C MOMOIIbIO YacTOT.
Ponb u 3HaueHne 3aK0Ha OOJIBIIUX YUCET B IPUPOJIC U OOIIECTBE.
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HPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHWS MPOTpamMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurate uH(OpMaLMIO, TMPEACTaBIEHHYI0 B Ta0nMIax, Ha JUarpaMmmax,
NPEACTaBIATh JaHHbIE B BUAE TaOIMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonGyaThie) U KPYroBhI€) IO MAacCHBaM 3HAYCHUH.

OnuceiBaTh U UHTEPIIPETUPOBATH PEAIBHBIEC YHCIIOBBIC JAHHBIE, IPEICTaBICHHBIC
B Ta0JuIax, HA JuarpamMmax, rpadukax.

Hcnonp30BaTh A1 ONMUCAHUS JAHHBIX CTATUCTUYECKUE XAapPAKTEPUCTHKU: CPEIHEE
apupmeTnyeckoe, MeIMaHa, HauOoJIbllIee U HAUMEHbIIIEE 3HAYEHUs, pa3Max.

NmMers mnpencraBieHUE O CIy4YaHOM W3MEHUYMBOCTH Ha IIpUMEpax LEH,
(U3MYECKUX BEIWYMH, AHTPOIIOMETPUYECKUX [AHHBIX, HMETh MPEICTaBICHUE O
CTaTUCTUYECKOW YCTOMYNBOCTH.

[IpenmeTHBIC pe3yJbTaThl OCBOCHHUS MPOTPAaMMBI YYEOHOTO Kypca K KOHITLY
oOyueHus B 8 kJacce:

W3BnekaTs U mpeoOpa3oBbIBaTh MH(MDOPMAIUIO, MPEJACTABICHHYIO B BUJE TAOJIHII,
auarpamm, rpauKoB, IPEICTABIATh JaHHBIE B BUJE TaOIUIl, TUarpaMm, rpaukoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TOKa3aTesel: CpeaHHuX
3Ha4YeHUH U Mep paccerBaHus (pa3max, TUCIEPCHs U CTAHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YacTOThl COOBITHI, B TOM 4YHUCIE
M0 pe3yJbTaTaM U3MEPEeHU U HaOII0IEHU.

HaxonuTe BepOSTHOCTH CIydalHBIX COOBITUM B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUH, B TOM 4YHUCJIE B ONBITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh Tpaduueckue MOAEIU: JEPEeBO CIYYalHOTO HJKCIEPUMEHTA,
auarpamMMbl DiJiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHSATUSMH: MHOKECTBO, MOJMHOKECTBO, BBIIIOJHATH OIEpalUU
HaJ] MHOXKECTBaMH: 00BEIMHECHUE, TIEPECCUCHUE, AOMIOTHCHHE, TEPEUUCIIATh AIEMEHTHI
MHOYKECTB, MPUMEHSATh CBONCTBA MHOYKECTB.

Hcnonb3oBaTh rpaduueckoe MpeAcTaBiIeHHE MHOXKECTB M CBSI3€d MeEXAy HUMU
JUIsl OMUCAHUSI TPOLIECCOB U SIBJICHUW, B TOM YHUCJE MPHU PEUICHUU 3a7ad U3 JAPYrUX
Y4EOHBIX MPEIMETOB U KYPCOB.

[IpenMeTHble pe3ysbTaThl OCBOCHMSI MPOrPAaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kJacce:

W3Bnekate u mpeoOpa3oBbIBaTh MH(DOpPMAINIO, MPEJCTABICHHYI0 B Pa3IMYHBIX
UCTOYHUKAaX B BUJAE TaONWI, AMarpamM, Tpa(uKoB, MPEJICTAaBIATh JaHHbIE B BUIE
Ta0JUILl, TUarpaMmm, rpauKoB.
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Pemarer 3agaun  oOpraHM30BaHHBIM  TIepeOOpPOM  BapuMaHTOB, a  TaKXKe
C WCTIOJb30BAaHMEM KOMOMHATOPHBIX MPaBUI M METOIOB.

Hcnonb30BaTh ONUCATENBHBIE XapAKTEPUCTUKHU U1 MACCUBOB YHCJIOBBIX JAHHBIX,
B TOM YMCJIE CPETHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxomuTe 9acToThl 3HAYEHWH W YacTOTHI COOBITHS, B TOM YHCIE TMOJB3YSCh
pe3ysbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOII0ICHUI.

HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHUSIMU, B CEPHSIX HCIBITAHUN
J10 TIEPBOTO yCIIeXa, B CEpUAX UCIbITaHUN bepHyIuin.

HNmMeTh npencTaBieHue O CIIy4aHOM BEJIMYMHE U O PACIIPENICIICHUNA BEPOSITHOCTEM.

Nmers mpenctaBieHWE O 3aKOHE OONBIIUX YHCENT KaK O MPOSBICHUH

3aKOHOMEPHOCTH B CIy4YallHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIUX YUCEN
B [IPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Haumenosanmue Konnuect OCHOBHOE COJIEpKAHUE OcHOBHBIE BUJIBI ICATEIIBHOCTH 00y4arOIIUXCs
pasnena (TeMbl) BO
Kypca 4acoB
IIpencraBneHne JaHHBIX 7 [IpencraBnenne qaHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS

B TaOJIUIaX.
[IpakTnueckue
BBIYMCIIEHUS 110
Ta0JIMYHBIM JTAHHBIM.
N3Bneyenue u
UHTEpIpeTals
TaOJIMYHBIX TAHHBIX.
[IpakTuueckas pabora
«Tabmuupy.
I'padpuueckoe
npeACTaBICHUE
JTAHHBIX B BUJIC
KPYTOBBIX,
CTOJIOMKOBBIX
(cTonOUYaThIX) AUATPAMM.
YreHne U NOCTPOEHUE
Juarpamm.

[Ipumepsr
nemMorpapuyecKux
JTuarpamm.

CTATUCTUYECKUX JTAHHBIX U YUCTIOBBIX
MacCHBOB

C TIOMOIIIBIO TAOJIUII U TUATPAMM C
HCIIOJIb30BAaHUEM AKTYaJIbHBIX U BaXKHBIX JAHHBIX
(memorpaduueckue JaHHbIE, TPOU3BOJICTBO
MIPOMBIIIEHHON U CEJIbCKOXO035IMCTBEHHOU
MPOYKITMU, OOIIECTBEHHBIE U TIPUPOTHBIE
SIBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOIUYHBIMU

U TpaUueCcKUMU MPEACTABICHUSIMU

JTAHHBIX C TIOMOIIIBIO U(PPOBBIX PECYPCOB

B XOJI€ IPAKTUYECKUX pabOT
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[IpakTuueckas pabora
«JlnarpaMmbI»

OnucareipHas
CTATUCTHUKA

YucnoBsie HAOOPHI.
Cpennee
apu(pMeTHIECKOE.
MenuaHa 4uCcI0BOTO
Habopa.

OcBauBaTh NOHATHSA: YHCIIOBOI HAOOP, Mepa
LIEHTPaJIbHOM TEHJCHLIMH (MEpa LIEHTPa), B TOM YHUCIIe
cpenHee apupMeTHuyecKoe, MeuaHa.
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Y cTONYUBOCTH OnucbIBaTh CTaTUCTUYECKHUE JTaHHBIE C

MEJIMaHBI. MIOMOIIIBIO CpeTHEr0 apu(METHIESCKOTO U

[IpakTuyeckas padbota Meauanbl. PemaTe 3a1a4u.

«Cpennue 3HaUCHUS». HN3yuyarhb cBOMCTBA CPEJHUX, B TOM

HanbGonpmee u YHCIIe C TOMOIIBIO MU(PPOBBIX PECYPCOB,

HaMMeEHBbIIIee 3HAUCHUS B X0/ TTPAKTUYECKUX PaboT.

qucioBoro Habopa. Pazmax OcBanBaThb NOHATHSA: HauOObIIEE U
HauMEHbIIIee 3HaUueHMs YHCJIOBOIO MAacCHBa,
pa3Mmax.

Pematsb 3agaum Ha BEIOOp criocoOa
OTIMCAHWSI TAHHBIX B COOTBETCTBUH C
MPUPOON JTAHHBIX U IEISIMHU UCCIICTOBAHUS

CiyyaiiHasi U©3MEHYMBOCTD 6 Ciyuaiinas OcBauBaTh NOHATHS: YACTOTA 3HAYCHUN B
U3MEHYUBOCTH MacCHBE JaHHBIX, TPYNIUPOBKA JIaHHBIX,
(mpumepsl). Yactora rUCTOrpaMma.
3HAQ4EHUHN B MACCUBE CTpouthb 1 aHAJIM3UPOBATH I'MCTOTPAMMBI,
Ia"HbIX. [ pynmmpoBka. NnoAOHMPATH MOAXOSIIUHN Iar TPYIIUPOBKHU.
I'mcrorpammsei. OcBauBaTthb rpaduuecKue MpeCTaBICHUS
[IpakTnueckas Pa3HBIX BUJIOB CIIy4YalHOM U3MEHYMBOCTH, B TOM
pabora qucIe

«Ciy4aiiHas U3MEHYUBOCTB» | C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, B
X0J1e IPAKTUIECKON pabOTHI

BBenenue B Teopuio 4 I'pad, Bepiuna, pedpo. OcBauBaTthb nousiTus: rpad, Bepimna rpada,
rpados [IpencraBnenue 3agaun pebpo rpada, creneHs (BaJ€HTHOCTh BEPILIUHBI),

C TIOMOIII0 Tpada. 1ETb U [UKJI.

Crenenb (BaJIGHTHOCTD) OcBauBaTh NOHATHA: TIYTh B rpade, IepPOoB MyTh,

BEPUINHBI. o0xoJ rpada, opueHTHPOBAHHBIHN Tpad.
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Yucino pédep u PemiaTe 3aga4m Ha IOMCK CyMMBI CTETIEHEW BEPILINH
CyMMapHasl CTENIEHb
BepiIuH. Llens u
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uki. [yt B rpade.
[Ipencrasienue o
cBsi3HOCTH rpada. O0xon
rpada (3HIepoB MyTh).
[IpencraBnenue

00

OPHUEHTHPOBAHHBIX
rpadax

rpada, Ha TOUCK 00xo/1a rpada, Ha MOUCK

myTel B OPUEHTUPOBAHHBIX Tpadax.

OcBauBaTh C1OCOOBI NPEICTABICHUS 3a7a4 U3
Kypca ajnredpbl, TeOMETPUH, TEOPUH BEPOSITHOCTEM,
JIPYTUX MPEIMETOB C MOMOIIIBIO TpadoB (KapThl,
CXEMBI, JIEKTPUUECKHUE LIEeTH, PYHKIIMOHAJIbHbBIC
COOTBETCTBHSI) HA IpUMEpax

BeposarHocTs 1
4acToTa CIIy4alHOI O
COOBITHS

City4aifHbIil ONIBIT U
cily4yaiiHOe COOBITHE.
BeposatHocTh M yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
PaKTUYECKU
JIOCTOBEPHBIX COOBITHH B
IpUpPOE U

B oOmiectBe. MoHeTa u
UrpajgbHas KOCThb B
TEOPUU BEPOSTHOCTEM.
[IpakTuueckas padorta

«YacroTa BbIIIaJCHUS opJaa»

OcBaunBaThb NOHATHUS: CIIYYalHBIN OIBIT U
clly4aitHoe cOObITHE, MATOBEPOSITHOE U
IPAKTUYECKU JJOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTb MAJIOBEPOSITHBIX

COOBITHI B IPUPOJI€ U OOIIECTBE HA BAKHBIX
npuMepax

(aBapuM, HECUACTHBIE CITy4Yau, 3alllUTa EPCOHATBHON
uH(popMaInm, nepegava T1aHHbIX).

N3yuars poJib KJIACCUYECKUX
BEPOSTHOCTHBIX Mozenei (MoHerTa,
UrpajibHasi KOCTb) B TEOPUU BEPOATHOCTEM.
Hadaonath m u3y4yaTb 4YacTOTy COOBITHI B
IPOCTBIX KCIEPUMEHTAX, B TOM YHCJIE C TOMOUIBIO
IUPPOBBIX PECYpCoB, B XOJA€ MPAKTHUYECKON
paboThI

O06o06menue,
cUCTEMaTH3alUs
3HAHUH

[IpencraBienune qaHHBIX.
OnucarenbHas
CTaTHCTHKA.
BeposaTtHocts

IHoBTOPATH U3YYEHHOE U BHICTPAUBATH
CUCTEMY 3HAHUU.

PemiaTs 3agaum Ha npeACTaBICHUE U
ONMCAHUE JAHHBIX C MOMOIIBIO U3YUYECHHBIX
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CIIy4aifHOTO COOBITHUS

xapaktepucTuk. QO0cy:KaaTh NpUMepbI
CITy4alHBIX COOBITHH,
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MaJIOBEPOSATHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIly4ailHbIX COOBITHI, X POJIU B IPUPOAE U
JKU3HU YEJIOBEKA

OBLIEE KOJIMYECTBO
YACOB I10
ITPOI'PAMME

W
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8 KIIACC
HaumenoBanue Komnuect OCHOBHOE cOJiepKaHue OcCHOBHBIE BUJIBI JICITEIBHOCTH 00YYaIOIIUXCS
pasnena (TeMbl) BO
Kypca 4acoB
IToBTOpEHUE 4 [Ipencrasienue naHHBIX. IToBTOPATH N3yYEHHOE U BHICTPANBAThH
Kypca 7 kjacca OnucarenbHas CUCTEMY 3HAHUMU.
craructuka. CiyyaiiHas Pemrats 3a1a4mn Ha IPEACTABIEHUE U ONIMCAHUE
U3MeHYUBOCTh. CpeaHue JAHHBIX C IOMOIIbIO U3YYEHHBIX XapAKTEPUCTHUK.
YHCJIOBOTO Habopa. Pemath 3aga4um Ha IpeACTaBICHUE
Crnydaiinpie COOBITHSI. TPYNIUPOBAHHBIX TAHHBIX U OMMCAHUE CIyYallHON
BepostHocTH M U3MEHYHUBOCTHU.
yacToThl. Kimaccuueckue PemaTp 3a1aum Ha ONpPEICIICHUE YACTOThI
MOJEJIN TEOPUH CITy4aliHBIX COOBITHH, OOCYK/IEHHUE TPUMEPOB
BEPOATHOCTEN: MOHETA U CITy4ailHBIX COOBITHI, MAJIIOBEPOSITHBIX U
UrpaJibHask KOCTh MPAKTUYECKU JJOCTOBEPHBIX CIyYalHBIX COOBITHH,
UX POJIU B NIPUPOJIE U )KU3HU YETIOBEKA
OnucarenbHas 4 OTKIIOHEHUS. OcBauBaThb NOHATHUSA: JUCIIEPCUS U
CTaTUCTHKA. Jucniepcus 4ucioBOro CTaHJAPTHOE OTKJIOHEHUE, UCTIOIb30BaTh 3TH

PacceunBanue JaHHBIX

Habopa.

CrangaptHoe
OTKJIOHEHUE YUCIIOBOTO
Habopa.

JlnarpamMmBbl pacCEeMBaHUsA

XapaKTEPUCTUKU JJI OMTMCAHUS PACCEUBAHUS
JTAaHHBIX.

BouiaBurath runore3bl 00 OTCYTCTBUU WU
HaJIMYUU CBSI3U MO MarpaMMaM pacCEUBaHMUS.
CTpouthb auarpamMmbl pacCEMBaHUS 1O
UMEIOIIUMCS JIaHHBIM, B TOM YHCJIE€ C IOMOIIBIO
KOMITbIOTEpA
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MHoxecTBa MHokecTBO, OcBauBaTh NOHATHS: MHOXKECTBO,
noAMHOXecTBO. Onepauun 3JIEMEHT MHOKECTBA, OJAMHOXKECTBO.
HaJl MHOKECTBAMMU: BbINOJHATH OnepanuM Hajl
00beIUHEHHE, MHOKE€CTBaMu: 00bEIMHEHUE,
nepeceyeHne, JONOJIHEHHE. nepecevyeHue, JOMOTHEHHE.
CaoiicTBa Hcnoab30BaTh CBOKCTBA: IEPEMECTUTENIBHOE,
onepanui HaJl COYETATENIbHOE, PACIIPEACTIUTEIIBHOE,
MHOKECTBAMMU: BKitoueHus. Uenmosib3oBaTh rpaduyueckoe
IIEPEMECTUTEIILHO MIPEJCTABIEHUE MHOXECTB IIPU OMUCAHUU
€, COUETATENIbHOE, pEAbHBIX MPOLIECCOB U SIBIICHUU, IPU PELICHUN
pacnpeneuTeNbHO 3a/1a4y U3 APYruxX y4eOHBIX MPEIMETOB U KypCOB
€, BKJIIIOUCHMUSI.
I'paduueckoe
MIPEJCTaBICH
Vi€ MHO>KECTB

BepostHoCTh DJieMEeHTapHbIe OcBauBaTh NOHATHS: DJIEMEHTAPHOE

CITy4aiHOTO COOBITHS

coObrtusi. Cryyaiinbie
COOBITHS.
biaronpustcTByronme
AJIeMEHTapHbBIE COOBITHSI.
BepositHOCTH COOBITHI.
OnbIThI €
PaBHOBO3MOHBIMU
3JIeMEHTapHBIMU
coObrTusiMu. CrrydaiiHbIN
BBIOOD.

coOBITHE, CITy4ailHOE COOBITHE KaK
COBOKYITHOCTb OJIarONMpUSITCTBYIOIINX
3JIEMEHTAPHBIX COOBITUN, PABHOBO3MOKHBIC
AJIeMEHTapHbBIE COOBITHSI.

PemaTh 32124 HA BEIYUCIIEHUE BEPOATHOCTEN
COOBITHI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHUM CITy4alfHOTO OIIBITA.

PemaTp 3a1auM Ha BBIYUCIIEHUE
BEPOSITHOCTEN COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
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[IpakTuueckas padora
«OT1IBITBI
C PAaBHOBO3MOKHBIMH

CO6BITI/ISIMI/I, B TOM 4HUCJIC
C IIOMOIIBIO KOMITBIOTCPA.
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AIIEMEHTAPHBI
MU
COOBITHSIMU

IIpoBoauTH U M3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH (C UCTIOJIB30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, APYTUX MOJIENEN) B X0/1e
MPaKTUYECKON pabOThI

Beenenune B Teopuro
rpados

Hepeo. CBoiicTBa aepeBa:

€JIMHCTBEHHOCTh ITyTH,
CyLIECTBOBAHUE BUCSUYECH
BEPUINHBI, CBA3b MEXKTY
YUCJIOM BEPUIMH U YUCIOM
pé6ep. IIpasuio
YMHOXKEHUS

OcBauBaTh NOHSATHS: IEPEBO Kak rpad 0e3 1uKia,
BUCAYas BEpUIMHA (JIUCT), BETBb JEpEBa, MyTh

B JIEpeBE, IMaMETp JepeBa.

N3yuaTh cBOiiCTBA /iepeBa: CyIIECTBOBAHUE
BUCSYEH BEpPIINHBI, €IMHCTBEHHOCTD ITyTH MEXIY
JBYMsI BEpIIMHAMH, CBA3b MEXKY YUCIOM BEPIIUH
U 4uCJIoM pEdep.

PemaTtpb 3aa4u Ha OUCK U MIEPEUNCIICHHE

nyTel B AepeBe, ONpeiesieHIe YUCia BEPIIUH

i pédep B iepeBe, 00x01 OMHAPHOTO JIepeBa,

B TOM YHCJIE C IPUMEHEHUEM TIPaBHiIa
YMHOXECHUS

Cnyvaitabie COOBITHS

IIpoTuBOMOIIOKHOE
coObITHe. [narpamma
Ditnepa.

O0benvHeHne u
nepeceyeHre COObITHI.
HecoBMecTHbIe COOBITHSL.
dopmyna CI0KEHU
BEPOSTHOCTEM.

[IpaBUIIO yMHOXKEHUS

OcBauBaTh NOHATHSA: B3aMHO NMPOTUBOTMOIOKHbIE
COOBITHUSI, ONIepallUK HaJl COOBITUSIMU, OOBEUHEHUE U
nepeceyeHre coobITHH, TuarpamMmma Ditniepa (Ditiepa
—BenHa), COBMECTHBIE U HECOBMECTHBIE COOBITHSI.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
IBYX COOBITUH ((OPMYIIBI CTIOKECHUS

BEPOSITHOCTEN ).

PemiaTh 3a1a4u, B TOM YHCJI€ TEKCTOBBIE

3aJlayy Ha OTPEJICIICHHE BEPOSATHOCTEN

00BbeIMHEHUS U
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BEPOSITHOCTEU. Y CIIOBHAA
BEPOSITHOCTb.
He3zaBucumbie
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COOBITHS.
IIpencraBinenne
CIIy4aitHOTO
AKCHEPUMEHTA B BUJE
nepeBa

NepeceueHus COOBITUI C TTOMOIIBIO YUCTOBOM
psAMOii, Tuarpamm Jisepa, GopMyJibl

CJI0KEHMS BEPOSTHOCTEN.

OcBauBaThb NOHATHUS: IPABUIIO YMHOKEHUS
BEPOSITHOCTEM, YCIOBHAS BEPOATHOCTb,
HE3aBUCUMBIE COOBITHS JIEPEBO CIYYAMHOIO OMBITA.
HN3yuats cBolcTBa (ONpEACIICHUS ) HE3aBUCUMBIX
COOBITHIA.

Pemath 3aga4M Ha ONpeIeNICHUE U UCIIOJIB30BAaHHE
HE3aBUCHUMBIX COOBITHM.

PemaTp 3a1a4M Ha NOUCK BEPOSTHOCTEM, B

TOM YHCJIE€ YCIIOBHBIX, C UCIIOJIb30BAHUEM

JiepeBa CIy4anHOro OmnbITa

O0o011IeHNE,
CHCTEMaTHU3aLUs
3HAaHUM

[IpencraBneHue TaHHBIX.
OnucarenbHas

craTucTuka. ['padsbl.
BeposaraocTs

CIIy4aiflHOTO COOBITHS.
DneMeHTbl KOMOMHATOPUKU

IHoBTOPATH H3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemaTp 3a1aum Ha NpeACTABICHUE U

ONHMCAHUE JJAHHBIX C MOMOIIBI0 U3YUYECHHBIX
xapakTepucTuk. Pemarh 3aga4u ¢

pUMEHEHHEM IpadoB.

PemaTp 3a1auM Ha HAXOXKJICHUE

BEPOSITHOCTU CITy4YaHOTO COOBITHUS TIO
BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHH, B

TOM YHCJI€ B OTBITaX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMHU.
PemaTs 3a1aum Ha HAXOXKJAECHHUE BEPOSTHOCTEN
00BEIMHEHUS U TIEPECCUCHUSI COOBITHIA, B TOM YHCIIC
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM IrpadhyuuecKux
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IIPEJICTAaBICHUN U AepEBA CIIy4alHOTO OIBITA.
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Pematp 3a1a4u Ha nepeyrciieHue KOMOUHaUN
(4ncia nepecTaHoOBOK, YUCIIA COYETAHMI ),

Ha HaXOXKJEHUE BEPOATHOCTEN COOBITHI C
NpUMEHEHUEM KOMOMHATOPUKH, B TOM

YHUCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackass

(98]

OBILEE KOJIMYECTBO
YACOB I10 4
ITPOI'PAMME




9 KUIACC

®denepanbHas pabodas nmporpamma | Maremaruka. 5—9 kinaccol (0a30BbIH

Haumenosaunue
paznena (TeMbl)

Kypca

Komnuecrt
BO
qacoB

OcHoOBHOE COACPIKaHHC

OcHOBHBIE BUABI ACATCIBbHOCTHU 06yqa}onmxcsl

[ToBTOpEHME
Kypca 8 kiacca

[IpencraBieHre TaHHBIX.
OmnmcarensHas
cratuctuka. Onepanuu
HaJl COOBITUSIMU.
He3aBucumocTs cOOBITHI

IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HaHUM.

PemiaTe 3a1a4m HA OpeACTABICHUE U

ONMUCAHUE TAaHHBIX.

Pemiats 3a1a4un Ha HAXOXKAECHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEPECEUCHUsI COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpadUuECKUX
MPEJICTABICHUH U JepEBa CIIy4alHOIO OIbITA.
PemaTp 3a1auM Ha IEPEUUCIICHUE

KoMOMHAaIUH (Yucia nepecTaHOBOK, YUCTa
coYeTaHui),

Ha HaXO0XXJICHUE BEPOSITHOCTEN COOBITHI

C MpUMEHEHHEM KOMOUHATOPUKH, B TOM

YHUCIIE C UCTIOJIb30BAHUEM TPEYTOJIbHUKA

[Tackass

DIIEMEHTBI
KOMOMHATOPUKHU

[TepectanoBku.
®akropuan. Coueranus u
YUCIIO COYETAHHM.
Tpeyronbauk Ilackans.
[Ipaktuyeckas padora
«Bpruncienue
BEPOSATHOCTEN

OcBauBaTh NOHATHUSA: KOMOMHATOPHOE TIPABUIIO
YMHOKEHHUS, YIIOPSIAOYEHHAs Iapa, TpOWKa
00BEKTOB, IIEPECTaHOBKA, (DaKTOpHAIT YUCIIA,
COYETAHUE, YUCIIO COUYETAHUM, TPEYTOJIbHUK
ITackans.

PemaTp 3a1a4M HAa NIEPEUUCITICHUE YIOPSIAOYEHHBIX
1ap, TPOCK, NEPEUUCIIEHUE TEPECTAHOBOK
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C UCIIOJIB30BAHHUEM 1 COUETaHUM SJIEMEHTOB Pa3JINIHBIX MHOXKCCTB.
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KOMOWHATOPHBIX
GyHKIMHA 3JIEKTPOHHBIX
TAOJIUII»

Pematp 3aqa4u Ha IpUMEHEHUE YHCTIa
coueTaHuii B anredpe (CoKpamEHHoe
yMHOXeHue, ouHoM HbioToHa).

Pematp, npuMeHsisi KOMOMHATOPHKY, 3a]1a4H
Ha BBIUMCIICHUE BEPOSITHOCTEN, B TOM YHCIIE C
MIOMOIITBIO DJIEKTPOHHBIX TAaOIUI] B XO/1€
MPAKTHYECKON pabOThHI

I'eomeTpuueck
ast
BEPOSITHOCTH

I'eomeTpuueckas
BEPOSITHOCTb.
Crny4aiiHbIit BEIOOD
TOYKH U3 (PUrypsl Ha
MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTH

OcBauBaTh MOHATHE TEOMETPUUYECKOU
BEPOSITHOCTH.

PemaTs 3a1a4un Ha HAXOXKACHHUE
BEPOATHOCTEN B OMBITaX, MPEACTABUMBIX KaK
BBIOOD TOYEK

Y3 MHOTOYTOJIbHUKA, KpyTa, OTPE3Ka UJIn
JyTU OKPYKHOCTH, YACIOBOTO MPOMEXKYTKA

Ucnertanus bepnyium

UcneiTanue. Ycnex u
Heynaua. Cepus
WCTIBITAHUU 10 IEPBOTO
ycrexa.

Ucnbrranus
bepnymm.
Beposarnoctu
COOBITHII B cepuu
HCIIBITAHU A
bepnymm.
[Ipaktruyeckas padora
«HcnprTanus
beprynnn»

OcBauBaTh NOHATHSA: UCIIBITAHUE,
AJIEeMEHTapHOE COObITHE B UCIIBITAHUHU (yCHEX U
HEey/1a4a), Ceprs UCMbITAHNUI, HACTYIIEHNE
MepBOro ycnexa (HeyJauu), CEpusi UCTIbITAHUM
bepnymm.

PemaTs 3a1aum Ha HAXOXKAECHHUE BEPOSITHOCTEN
COOBITHI B CEpUM UCTIBITAHUHN J0 MEPBOTO
ycrexa, B TOM YKcie ¢ IPUMEHEHUEM (HOpMYIIbl
CYMMBI T€OMETPUYECKOM ITPOTPECCHH.

PemaTs 3aga4M Ha HAX0XKJICHUE BEPOSATHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUU UCIIBITAHUIMA
bepHym, Ha HaX0XKIEHUE BEPOSITHOCTH
ONPEAEIEHHOTO YUCIIA YCIIEXOB B CEPUM UCIIBITAHUN
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bepnymnm.
N3yuyats B X011€ NPAKTH4YEeCKOH padoThl,
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B TOM YHCJIE€ C TTOMOIIBIO ITU(PPOBBIX
peCypCcoB, CBOMCTBA BEPOSITHOCTU B CEPUHU
vcnbiTaHuii bepHyinu

CnyyaiiHasi BeJIMYMHA

CnyyaiiHasi BeIMYMHA

Y paclpeesicHue
BEPOSATHOCTEM.
MaremaTtuueckoe
0KUJAHUE U JUCIIEPCUS
CIIly4YalHOM BEJIMYUHBI.
[Tpumepsl
MaTEMaTUYECKOTO
OKHMJIAHUS KaK
TEOPETHYECKOTO CPETHETO
3HAYEHUS BEJIMUUHBI.
ITonsiTue o 3akoHe
OOJIBIIINX YHUCE.
N3mepenne BepoATHOCTEN
C IOMOIIBIO YaCTOT.
[IpuMeHeHue 3akoHa
OOJIBIIUX YUCE

OcBOMTH NMOHATHSA: CITydaliHAasl BEJIMYMHA,
3HAYEHHE CIIyYalHOM BEJIMYUHBI, PaCIIpEICIICHUE
BEPOSATHOCTEM.

N3yyats 1 00CyKAaTH IPUMEPHI JUCKPETHBIX
Y HEMIPEPBIBHBIX CITy4YalHbIX BEIUYUH (POCT,

BEC YEJIOBEKA, YUCIEHHOCTh HACEIICHUS,

IPYTUe U3MEHUYMBbBIC BEJIMYHHBI,
paccMaTpUBaBIIUECH

B KypC€ CTAaTUCTUKH), MOJEIbHBIX CIIyYallHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHre MOHETBI, UTPAIBHON KOCTH, CO
CJIy4ailHbIM BBIOOPOM U T. 11.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE
0’KMJIAHUE CITyYalHOW BEJIMYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUEHHUE, TUCIIEPCUS
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT IUCIIEPCUU
YHCJIIOBOTO Habopa.

Pemnathb 3aja4y Ha BEIYHUCICHHUE
MAaTEMATUYECKOTO OXKHUJIAHUS U TUCTIEPCUA
JTACKPETHOU CIIyYalHOUW BEJIMYMHBI 110
3aJaHHOMY pacHpeAesIeHNI0, B TOM YUCIE 3a4a4,
CBSI3AHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMMTBHCS C MATEMAaTUYECKUM OKUJIAaHHEM U
TUCIIEPCUEN HEKOTOPBIX PACIIPEACIICHHI, B TOM
YHCJIE PACPEACICHUS CITYYaHHOW BEJIMYMHBI
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«YHCIIO YCIIEXOB) B CEPUU MCIBITAHUN bepHyun.
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N3yyaTrhb 4acTOTY COOBITHS B OBTOPSIOIINXCS
CIIy4alHBIX ONBITaX KAK CIYYaWHYIO BEJIMUUHY.
3HAKOMUTBCH C 3aKOHOM O0JIbIIUX yucen (B hopme
bepuynn): mpu 00JIBIIOM YKCIIE OMIBITOB YacTOTa
cOOBITHS OJIM3KA K €T0 BEPOSITHOCTH.

Pemiars 3a1aumn Ha U3MEpPEHNE

BEPOSITHOCTEN € MOMONIBIO YaCTOT.

O0cyxaaTh poJib 3aKOHA

O0JBIINX YUCET B 000CHOBAHUH YaCTOTHOTO
METO/Ia UBMEPEHUST BEPOSATHOCTEH.

O0cy:kaaTh 3aK0H OOJBITNUX YUCEN KaK
MIPOSABJICHUE CTATUCTUYECKON YCTOMYMBOCTHU B
U3MEHUMBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIINX
Yyuces B IPUPOJIC U B )KU3HU YEJIOBEKA

O0600611eH1e, KOHTPOIIb 1 [IpencraBiieHne TaHHBIX. IoBTOPATH H3yYEHHOE U BHICTPAMBATH CHCTEMY
0 OnucarenbHast CTaTUCTHKA. 3HAHUU.
BeposiTHOCTB City4aitHOrO PemaTh 3agaum Ha npecTaBiICHUE U
COOBITHSA. DJIEMEHTBI ONMCAHUE TaHHBIX.
KOMOHHATOPUKH. PemaTh 3aga4m Ha HAXOXK/IEHUE BEPOSTHOCTEM
Cnyyalinple BETMYUHBI U COOBITHH, B TOM YHCJIE B OIBITaX C
pacipeneICHUA PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMU
COOBITHUSAMHU, BEPOATHOCTENW OOBEANHEHUS U
MEepECEUECHHs COOBITHIA, BBIYUCIISTh
BEPOSITHOCTU B ONBITAX
C CEpUSIMU CIIYYaWHbBIX UCOBITAHUN
OBIIEE KOJIMYECTBO 3
YACOB 110 4

ITPOI'PAMME
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