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®enepanbHas pabouass mporpamMma Mo ydeOHOMY mnpeamery «MaTtemaTukay
(6a30BbIil ypoBeHb) (mpeaMeTHas obnacte «MaTtemartnka U MHPOpMATHKay) (najiee
COOTBETCTBEHHO — IporpaMma IO MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAeT
NOSICHUTENIbHYIO 3allMCKy, COJAepKaHWe OOy4YeHHUs, IUIAHUPYEMBbIE pE3YJIbTaThl
OCBOEHUS IPOTPaMMBbI [0 MATEMATHUKE.

[TOACHUTEJIBHA A 3AIIMCKA

@enepanbHas paboyas MporpaMma IO MaTeMaTUKe s OOyJaromMxcs ¢
3aJIePKKOM Tcuxudeckoro passutus (nmanee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUsl TOJAroTOBJIeHa Ha ocHOBe DenepanbHOr0 TOCYAAPCTBEHHOIO
o0pa30BaTeNbLHOTO  CTAaHJIAapTa OCHOBHOTO  oOmiero  obpazoBanus  ([Ipukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (mamee — PI'OC OO0O0),
denepaabHON aganTHPOBAHHON 00pa30BATEILHON MPOTPAMMBI OCHOBHOTO OOIIIErO
oOpa3oBaHus JUIsI OOYyYalOUUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS
(ITpuxa3z Munnpocsenienusi Poccun ot 24 Hos0ps 2022 1. Ne 1025), ®denepanbHoit
paboueil mporpaMmbl OCHOBHOI'O 00Iero oOpa3oBaHHsA MO y4eOHOMY NpEIMETY
«Maremartukay, OenepanbHON TPOrpaMMbl BOCIIUTAHUS, C YIETOM PaCIpPEICIEHHBIX
Mo Kjaccam MpPOBEpsieMbIX TpPeOOBaHWM K pe3yibTaTaM oOcBoeHHUst DenepanbHOit
aJanTHPOBAHHON 00pa30BaTEIHHON MPOrPaMMbl OCHOBHOTO O0IIET0 00pa30BaHus IS
OOy4YaroIINXCs € 3aJIEPKKOM MCUXUYECKOTro pa3BuTHs. B paboueii mporpamme yuTeHbI
ujaen W moJjioxkeHus KoHIENnIuu pa3BUTHS MAaTeMaTHYeCKOro oO0pa3oBaHUsI B
Poccutickon ®@enepanumu.

O0mas xapakrepucTuka yuye0Horo npeamera «MareMaTuka»

VYuebnsiii mpeamer «MaremaTuka» BXOAUT B MPEAMETHYIO 00JIacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET pPAa3BUTHUIO BBIYUCIUTEIHLHOM
KyJbTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIb30BATHCS
aITOpUTMaMH, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIAMMBIX B
MOBCEIHEBHON ku3HM oOyuaromuxcs ¢ 3[IP. VYueOHblli mnpeameTr pa3BUBaeT
MBIIJIEHWE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIMOHAIBbHYIO T'PAMOTHOCTD,
YMEHUST ~ BOCHOPUHUMAaTh M  KPUTHUYECKH  aHaJIU3UpOBaTh  MHGOpPMAIHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (popmax.

OOyuenne MaTeMaTHKe a€T BO3MOXKHOCTh pa3BUBaTh y oOyuatouuxcs ¢ 3[1P
TOUHYIO, PallMOHAJbHYI0 W MHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamboJjee
HOJIXO/ISIINE SI3bIKOBBIE, CUMBOJIMYECKUE, TpadUUecKue CpelICTBA IS BBIPAKECHUS
CY’KJIEHUI W HATJIAIHOTO UX MPEACTaBICHUS.

Heo6xoaumMbiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIE€TCSl O0Iee 3HAKOMCTBO C METOJAaMM TO3HAHHUS  JI€UCTBUTENIBHOCTH,
MIPEACTABIICHUE O MTPEAMETE U METOJIaX MAaTEMATUKH, UX OTJIMYHUI OT METOJIOB IPYTUX
€CTECTBEHHBIX M F'YMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTeMaTHUKU
JUIsL pelIeHus] Hay4YHbIX W MNPUKIQJHBIX 3adad. TakuM oOpa3oMm, mMaTeMaTH4EeCKOe
oOpa3oBaHK€ BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHKE OOIIEH KYJIbTYphI YeJIOBEKA.



N3yuyeHne MareMaTHMKd TaKXe CIHOCOOCTBYET 3CTETHYECKOMY BOCHHMTAHHIO
YEJIOBEKa, MOHMMAaHHUIO KpAacOThl M H3SALIECTBA MAaTEMAaTHUYECKHX pPacCyKICHUH,
BOCITPUSITUIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[IporpamMma oTpakaeT cojaep:kaHue oOydeHHs mnpeamery «Martematuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOydaronuxcs ¢ 3[1P. OBmanenue
y4eOHBIM IpeaMeToM «MaTtemMaTuka» NpeCTaBIIeT ONPEACIECHHYIO CIOKHOCTh IS
yaamuxcs ¢ 3IIP. ¥V oOydarommxcs c¢ 3[IP Haubosee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTUYECKUX (OPM MBILIUICHUS, TO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KATETOPUH UM TPYIHOAOCTYNHBL. B TOXe BpeMs NpH CHEUATbHOM
oOyueHuu oOydJarommecs MOTYT BBINOJHATh 3aJaHusi 1o anroputMmy. OHu
BOCIIPUAMYHBBEI K MOMOIIM, MOTYT BBINIOJHUTH NEPEHOC HA AHAJIOTUYHOE 3aJaHue
YCBOEGHHOTO crnocoba peuieHusi. CHUKEHHUE Pa3BUTHS MBICIUTEIbHBIX OINEpaluil u
3aMEJICHHOE CTAHOBJICHHE JIOTMYECKHX JEHCTBUW IPUBOAAT K HEIOCTAaTOYHOM
OCMBICJIECHHOCTH COBEPIIAEMBbIX YYEOHBIX ACHCTBHUH. Y 0Oy4aroummxcs 3aTpyIHEHbI
CUETHBIC BBIYMCIICHUS, MPOU3BOJMMBIE B yME. B IMCBMEHHBIX BBIYMCIICHHSX OHH
MOTYT IpPOIycKaThb OAMH M3 NPOMEXKYTOUHBIX wmIaro. Ilpu pabore ¢ 4YMCIOBBIMU
BBIPDAKECHHUSIMHU, BBIYMCICHHMEM KX 3HAYEHUS MOTYT HE YAEp)KUBATh INPABHIIbHBIN
nopsiiok aercteuid. [lpu ynpouiennu, npeodpazoBaHuu BeipakeHuid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBIITOJIHEHHUS
nercTBui. KOHKPETHOCTh MBINUIEHUS OCJOXKHSET YCBOCHUS HABBIKA PELICHUS
YPaBHEHHUM, HEPABEHCTB, CUCTEMBl YpaBHEHUM. MM MaJOOOCTYNIHO COBEpLIEHUE
00OpaTUMBIX ONEpPALIUN.

Husknii  ypoBeHb pa3BUTHSL  JIOTHYECKMX  ONEpalMi, HEIOCTaTOYHAs
O00OOLICHHOCTh MBILIUICHUS 3aTPYAHSIOT u3ydeHue Tembl «DyHKuuU»: 1pu
ornpeneneHuy  (YHKIUOHAJIbHOW 3aBUCUMOCTH, NpU ONUCAaHUM TpadudecKkon
CUTYaIlNH, UCTIOJIb3YsI TEOMETPUUECKHM, anreOpandeckuit, GyHKIIMOHAIbHBINA S3BIKH.
Hepenko yuamiuecs He BUIAT pasHULBI MEXAY 00JAacCThiO OIpeneiaeHuss PYyHKIUU U
00J1aCThIO 3HAUECHUH.

Pemenne 3amay coOnpsiKeHO € TPYAHOCTSIMHU O(DOpPMIIEHHUS KpaTKOW 3amucw,
IIPOBEICHUSI aHAIM3a YCIOBUS 3aJ1a4M, BbIIEIEHUS cyllecTBEHHOT0. O0yyaromuecs ¢
3I1IP 3aTpyaHAIOTCS clenaTh YMO3AKIIOYEHUE OT OOLIEro K YacTHOMY, HEpEAKO
BBIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI  PEIICHHS, HWHOTJa OrpPaHUYUBAIOTCA
MaHUIYJISIIUSAMU C YUCIIAMHU.

[Ipu w3yueHun reomeTpuueckoro wmarepuania oOydarommecss ¢ 3IIP
CTAIKUBAIOTCS €  TPYIHOCTBIO  JEJAaTh  JIOTMYECKHE  BBIBOABI,  CTPOMTH
NOoCJIeIOBaTENbHbIE paccyx1eHus. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUN
NPUBOJUT K OIIMOKAM B PEIICHHHM TeoMeTpudeckux 3aaad. OOyyaromuecs MOryT
NOJAMEHUTH (POpMyYITy, HETIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommoOKkam B
peuieHuy  3a7ad  OPHUBOJAAT  HEJAOCTAaTOYHO  PAa3BUTHIE  MPOCTPAHCTBEHHbBIE
npeacraBieHus. IM clI0XKHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBSCHEHUE K YEPTEXKY.

To4YHOCTB 3aIOMUHAHMS ¥ BOCTIPOM3BEIEHUS y4€OHOT0 MaTepuaia CHUKEHBI 1O
NpUYMHE CIa00CTH MHECTUYECKOM JESATENbHOCTH, CYKEHHs o0bemMa MaMsTH.
Oobyuaromumesa ¢ 3[IP TpeOyercst Oosbliie BpeMEHHM Ha 3aKpeIUICHHE MaTepuala,
aKTyaJIM3alus 3HaHUI M0 OIOpe IPHU BOCIIPOU3BEICHUH.



J1J1g ipeo1oNeHrs TPy IHOCTEH B U3y4eHUH yueOHOro mpeameTa «MareMaTuka
HeoOXoauMa ajanTanus o0beMa U Xapakrepa ydeOHOro wMartepuaia K
NO03HABATEJIbHBIM BO3MOXHOCTAM ywamuxcsi ¢ 3[IP. Cnexyer yueOHBIM MaTepuan
IPETNOAHOCUTh HEOOJIBLIIMMHU MOPLMSIMH, YCIOXKHSISI €ro IOCTENEHHO, W3bICKUBATh
CHOCOObI  aJanTaluy TPYAHBIX 3aJaHMi, HEKOTOpble TEMbl JaBaThb Kak
O3HAaKOMHUTEJIbHBIC; HCKIIFOYATh OTACIBHBIE TPYIHBIE I0KA3aTEIbCTBA; TEOPETUIECKUI
MaTepual PEKOMEHAYETCS HM3y4aTh B IIPOLIECCE NPAKTUYECKON IEATEIBHOCTH 11O
pemieHuto  3agad.  OpraHudeckoe €QUHCTBO IPAKTHYECKOW M YMCTBEHHOM
JESATEIIBHOCTH y4YalllUXCsd Ha YpOKaX MAaTeMaTUKU CIOCOOCTBYIOT IPOYHOMY H
CO3HATEJIbHOMY YCBOCHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUM U YMEHHUIA.

HCJII/I H 3a1aY1 U3YUYCHUSA yqeﬁnoro nmpeameTa «MarTemMaTuka

[TpuopuTeTHBIMU HEIAMH 00YUEHUSI MaTEMATUKe B 5—9 Ki1accax sSIBISIOTCA:

" (opMHUpOBaHUE IEHTPAJIHHBIX MATEeMAaTHUYECKUX MOHATHH (YHCIIO, BETUYMHA,
reomMeTpuyeckas  Qurypa,  mnepeMeHHas,  BEpPOATHOCTb, byHKIIHA),
00eCreunBaOIIUX MPEEMCTBEHHOCTh M MNEPCIEKTUBHOCTh MaTEMaTHYECKOIO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nozaseaeHue odyyarouuxcs ¢ 311P Ha 1ocTynHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIET0 MUPA, IOHUMAHUE MATEMATUKU KaK
4acTH OOUIEH KyJIbTYphl YEIIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEM OOydaromuxcs C
311P, no3HaBaTeIbHON AKTUBHOCTH, HCCIIEIOBATENILCKUX YMEHNN, KPUTUYHOCTH
MBIIICHUS, UHTEpeCca K U3YUEHUIO0 MaTEMaTUKH;

* (popmupoBaHue (YHKIMOHAIBHOM MAaTEMAaTHYECKOW T'PAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBIICHUS  MaTeMaTUYEeCKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHbIX JKU3HEHHBIX CUTYALUSIX U PU U3YYEHHUH JPYTUX
y4eOHBIX MpPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MATEMaTUKU U CO3/IaBaTh MAaTEMaTHYECKUE
MOJEIHN, MPUMEHSITh OCBOEHHBI MaTEMaTUYECKUM amnmapaTr s pelICHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 33Ja4, HWHTEPIOPETUPOBaTH W  OLECHUBATh
MOJIyYECHHBIE PE3YJILTATHI.

JlocTikeHne ATUX 1eseil 00ecneYrBaeTCsl pelIeHUEM CIIeAyIOIUX 3a1au:

* ¢opmupoBath y oOyuarmmxcsi ¢ 3[IP HaBbiku ydeOHO-MTO3HaBaTEIbHOU
NeATEIbHOCTH: IUIAHUPOBaHUE palOThl, TOMCK palMOHAJIBHBIX NyTeH ee
BBITIOJIHEHHUSI, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYalbHOMY pa3BUTHIO, (OPMHUPOBATh KayecTBa,
HEOOXOMMbIE YEJIOBEKY IS MTOJHOLICHHON KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaT€MAaTUYECKOW JIEATEIBHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
WHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTAaBICHUM, CTIOCOOHOCTH K MPEOI0TICHUIO
TPYAHOCTEM;

" (GopMHpPOBATH KIIOUEBBHIC KOMIIETCHIIMHM YYAIIMXCS B paMKaxX IMPEIMETHOU
obnactu «MareMaTuka u HTHPOPMATHKAY,

" pa3BUBATH MOHIATHIHOE MBIIIIEHUS 00ydatomuxcs ¢ 3[1P;



" OCYIIECTBIISITh KOPPEKIUIO MO3HABATEIBHBIX MpoIieccoB oOyyatomuxcs ¢ 311P,
HEOOXOJMMBIX [IJI1 OCBOGHHSA NIPOTPAMMHOTO Marepuaia Mo y4eOHOMY
peIMeTy;

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCAITMH 00pa30BaTeNIbHBIX 1e(ULIUTOB B
OCBOCHHMH MPEIUIECTBYIOIIEr0 MPOrpaMMHOIO Marepuana y 0Oy4aroluxcsi ¢
3I1P u HEAOCTAaTKOB B KX MaTeMaTUYECKOM Pa3BUTHH;

" chopmMHpOBaTH YCTONYHMBBIA HHTEPEC YUALTUXCA K IPEAMETY;

" BBISIBJISTH U pa3BUBATh MAaTEMAaTUYECKHUE U TBOPUYECKHE CLIOCOOHOCTH.
OcHOBHBIEC JIMHUM COJIEpKaHUsI Kypca MareMaTuku B 5—9 kiaccax: «Yucna u

BBIUHCIICHUS», «AJNredpa» («Anredpandeckue BBIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «['eomerpusi» («I'eomerpuueckre GUTYPHl U UX
CBOICTBaY», «/3MepeHne reoMeTpuyeCcKuX BEINYUHY), «BEposSTHOCTh U CTAaTUCTUKAY.
JlaHHbIE JIMHUU Pa3BUBAIOTCS MapaJljIeNIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCHUMO OJHAa OT Jpyroil, a B TECHOM KOHTAaKTe€ U
B3aumonencTBuu. Kpome 3Toro, ux OOBEAMHSET JIOTMYECKas COCTaBIISIOLIAL,
TPaJULIMOHHO MPUCYILAasi MATEMATUKE U TPOHU3BIBAIOIIASI BCE MATEMATUYECKHUE KYPChI
u conepxatenbHble TMHUU. ChopmynupoBanHoe B DenepaibHOM rocyJapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApPTE OCHOBHOTO 00IIero oOpa3oBaHHs TPeOOBAHHE «YMEThb
ONEepUPOBATh MOHATUIAMMU: OIIPEACIICHUE, aKCHOMA, TEOPEMA, 10KA3aTeIbCTBO; YMEHUE
pacno3HaBaTh MCTHUHHBIE M JIOXKHBIE BBICKA3bIBAHMS, NPHUBOJUTH NPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (GOpMHUPOBAHHE JIOTUYECKMX YMEHUM paclpeeiseTcs Mo BCEM ToiaM
0o0y4eHHUs Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMS.

Copepxanre oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
ocBoeHust DenepanibHOM pabouel MporpaMMbl, pacipeieIEHHBIM 110 ro1aM 00ydeHus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIIHAAIbLHBIM
BOIlpocaM  oOydaromuecss  0o0pallaJiiCh  HEOJHOKPATHO, YTOOBI  OBJIAJCHUE
MaTEMaTUYECKUMH TOHSITUSAMU M HABBIKAMHM OCYLIECTBISJIOCH MOCIEIOBATENbHO U
MOCTYIATEIbHO, C COOJIIOICHHEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIFOYAJIUCh B OOLIYI0 CHCTEMY MAaTEMaTUYECKHUX MPEICTABIECHUN OO0ydarolMuxcs ¢
3I1P, pacumpsas u yriyounss e€, o0pa3ysd IpOYHble MHOXKECTBEHHbIE CBA3M. O01IMe
e W3y4deHus yuyeOHoro npeamera «Martematuka» npeacTtaBieHbl B DenepanbHon
paboueil mporpaMmMe OCHOBHOTO OOIIEro 00pa3oBaHMUs.

Oco0enHocTH 0TOOPA M alaNITALMM Y4e0OHOT0 MAaTEepHAaJia M0 MATEeMaTHKe

OOydenne ydeOHOMY TpeaMeTy «MareMaTuka» CTPOUTCS Ha CO3JAaHUU
ONTUMAJBHBIX YCIIOBUHN JJII YCBOEHUS TPOTPAMMHOTO MaTepualia 00ydJaronuMucs ¢
3I1P. bonpiioe BHUMaHuUE yaenseTcss oT00py yueOHOro Marepuasia B COOTBETCTBUU C
OPUHLIAIIOM JOCTYITHOCTH TPH COXpaHEHUH 00Iero 0a30BOr0 YpOBHS, KOTOPBIi
JIOJKEH IO CO/IepKaHMUI0 U 00beMy OBITh aIallTUPOBAHHBIM 1 00yvaromuxcs ¢ 3[1P
B COOTBETCTBHU C HX OCOOBIMH oOOpa3oBaTeIbHBIMH MOTpeOHOCTsMU. Clrenyer
o0nerynTh OBNaJeHHE MarepuasioM oOyuatomumucs ¢ 3IIP mocpenctBom ero
JETAIbHOTO OOBSICHEHUS C CHCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



B MPUMEHEHUWU 3HAHUM, MCHOJIb3ys MPUEMbl aKTyalu3aluuu (BU3yalbHas OIOpa,
MaMsITKa).

®enepanbHas MporpaMma Npe1ycCMaTpUBaeT BHECEHUE HEKOTOPBIX N3MEHEHHUIA:
yYMEHBIIEHUE 00bEMa TEOPETUUYECKUX CBEJCHHI, BBIHECEHHE OTAEIbHBIX TEM WM
LEJBIX pa3AesioB B MaTepUabl A1k 0030pHOT0, 03HAKOMUTEILHOTO U3YUCHHUSI.

N3menenus nporpammsl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMHTENBPHOM TIUIAaHE PEKOMEHIYETCS W3Yy4daTh CICIYIOIIUE TEMBbI:
«Pumckas wmymepanus», «PaBubie ¢uryps», «umunap, konyc, mapy», «Kyoy,
«IIpsamoyronpHbI Mapaienenumen», «llepeMenienne no KOOPAUHATHON TIPSAMOMNY,
«Monyne uncna», «YucioBble MpoMexKyTKH»; «MacmTtab» (uU3ydaercss B Kypce
«T"eorpadus»); «M3o0paxkeHne reomeTpuueckux (GUryp Ha HEJIMHOBAHHOW OyMmare
UCIIOJB30BAaHUEM LIHUPKYJIA, JIMHEWKH, YroJbHUKA, TpaHCHOpTHUpa», «/lnuHa
OKpy)kHOCTHY», «IInomane kpyray, «llapamnensasie npsmbie», «llepneHauKyaspHbIe
npsmeie», «OceBasi U IEHTpaJIbHAasE CUMMETpUM» (M3ydaeTcs B Kypce T'€OMETPUN);
«beckoHeUHbIE TMEPUOIUYECKUE JACCATUYHBIE ApoOu. JlecsaTuyHoe npubIMKEHUE
OOBIKHOBEHHOM Jpo0m» (M3ydaeTcs B Kypce anreOphl).

Crnenyer yMEHBIINTH KOJMYECTBO YacCOB HaA CIEAYIOMIME TEMBIL: «PelieHue
JOorMYecKur 3amau», «JlnmHa otpeskay, «lllkane», «PacnpenenutenbHbli 3aKOH
YMHOKEHHUS», «3auch TPOU3BEIACHUS ¢ OYyKBEHHBIMU MHOXUTEIIMIY, «[locTpoeHue
KoH(pUrypanuii U3 4dactei MpsMoi, OKPY>KHOCTH Ha HEJIMHOBAHHON M KJIET4aTON
oymarey, «Jlenurenu u kpatHeie. [IpusHaku nemumoct», «Haubombmmii oOmmii
JEUTENIb U HauMeHbIee obIiee KpaTHoe. J[eTMMOCTh CyMMBI U TPOU3BEICHUS.
«IIpuBenenue 1podbu K HOBOMY 3HAMEHAaTeNoY, «HaxoxaeHne 4acTu 1eIoro 1 1ejioro
no ero yactuw». «OKpyrieHue AECITHUHBIX Jpolein». «Pemenne 3amad mnepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «(CocTaBiieHUE OYKBEHHBIX BBIPAKCHHI O YCIOBUIO
3aaun». BeicBOOOIMBIIIMECS YaChl MOKHO UCIOJIb30BATh HA MOBTOPEHKE (B HAYaJIE U
KOHILIE Y4eOHOro rosia), Ha U3y4eHue Hanbosee TPYAHbIX U 3HAYUMBIX TeM: B V Kilacce
— Ha peIlIeHHE YPaBHEHUH, MpUBEAEHUE APOOH K HOBOMY 3HAMEHATEI0, YMHOXXEHUE U
JeJIeHue JECATUYHBIX JpoOei, m3mepeHue yrioB; B VI kimacce — paelcTBusi C
MOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YUCIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYMTAHHE YHCEII, COJIEPIKAIIUX IIETYI0 U TPOOHYIO YacTh, HA YMHOXEHUE U JICJICHUE
OOBIKHOBEHHBIX JPOOCH.

Auredpa

B 03HaKOMHTENBPHOM IUIAaHE PEKOMEHIYETCS W3y4daTh CICIYIOIIUE TEMBbI:
«ppauronanbhubie yncina. [elictBuTenbHble ynciay, «CpaBHEHHUE T€MCTBUTEIbHbBIX
yucel, apudMETHIECKHe ACHCTBHS C JEHCTBUTEILHBIMU udncliamMu», «HaxoxneHue
NpUOIMKEHHBIX 3HAYEHUW KBajgpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHHUH TPETHEU U YETBEPTOM CTENIEHEN PA3IIOKEHUEM HA MHOKUATENN?, « DYHKIUS Y

=Vx u ee rpadux», «[lorpemHOCT M TOYHOCTH MPHUOMIKEHHsA», «UeTHble N
HeueTHble QyHKUMN», «DyHKIHS y=X"», « DyHKIHA y= ax’, ee rpadyuK U CBOMCTBA.
I'paduxu Gynxumii y= ax> + n u y=a(x-m)?, «YpaBHEHHUE C JBYMs IEPEMEHHBIMHU U €70
rpadux», «'padudeckuii cnocod perieHus CUCTEMbl ypaBHeHU», «M300paxeHue
YJICHOB apu(PMETUUECKON U TEOMETPUUECKON MPOrPecCHil TOUKaMU Ha KOOPJUHATHON
IUIOCKOCTH. JIMHENHBIN U 9KCIIOHEHIUAIBHBIN pOCT. CIIOXKHBIE IPOLECHTHI.



Cnenyer yMEHbIIMTh KOJMYECTBO YacoOB Ha HU3ydeHUEe TeM: «Dopmysbh»,
«JloKa3aTenbCTBO TOXKAECTBY, «JIMHEMHOE ypaBHEHUE C JIBYMS HEU3BECTHBIMI,
«I'paduk MUHEHHOTO ypaBHEHUS C ABYMs NEepeMEHHBIMUY, «I'paduyeckoe pelieHue
JIMHENHBIX YPABHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaAPATUYHOM
GYyHKIUN.

BricBoOoauBIIMECs dYachl PEKOMEHIYETCS HCIOJb30BaTh: I JIy4llIen
npopabOTKM HamOoJiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHMil», «PemieHue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMm», «lIpumeHeHne cBONCTB
apu(MeTHyecKoro KBaJpaTHOTO KOpHS», Ha TMOBTOPEHHE, pEUICHHE 3ajady,
npeoOpa3oBaHre BRIPAKECHHIM, a TAKXKE Ha 3aKpEIJICHHE U3YYEHHOT0 MaTepuaa.

I'eomeTpus

Crnenyer 0OCHOBHOE BHMMAaHHE YACINTH IPAKTUYECKONW HANPaBIEHHOCTH Kypca,
UCKJIIIOYMB U YIPOCTUB HAUOOJEE CIOXKHBIA ISl BOCHPUSTHS TEOPETHUECKUN
Matrepuas. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJIsiAHbIE CpeACcTBa OOy4eHHUs, OOJbIIe MPOBOAUTH MPAKTUUECKUX paboT ¢
y4YaluMHucsl, pemaTs 3aa1a4nd. CTpOUTh pelieHue 3a/1ay Mpu MOCTOSIHHOM OOpallleHUH
K HATrJITHOCTH — PUCYHKAM M YE€pPTEkKaAM.

O3HaKOMHUTENBHO JAaTh TeMbl: «TeopemMbl M JOKa3aTebCTBO. AKCHOMBIY,
«/lokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  €AUHCTBEHHOCTH
MEPIICHINKYJIAPA K NpAMOW», «MeTroa reoMeTprudeckux Mecr», «Meron ynBoeHus
Meauanb», «Teopema Paneca u Teopema O IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKay», «I3MeHeHe TPUrOHOMETPUYECKUX (PYHKIIUN TIpY BO3PACTaHUU
yriiay, «@opMynbl i1 PaJAyCOB BIIMCAHHBIX M ONMCAaHHBIX OKPYKHOCTEH
MPAaBWIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE OpsMoity, «IBuxenue», «CBOWCTBa
JIBWXKEHUA», «Teopema 0 IPOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCaTEIbHOW.

CrenyeT yMEHBIINTh KOJIMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpUYHbBIE
¢urypel. OCHOBHbIE CBOMCTBA OCEBOM CUMMETpUM», «lleHTpanbHas cuMMETpuUs»,
«ITapannensubiii  mepenocy, «lloBopor», «lIpeoOpazoBanue mnomodus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4d Ha IOCTPOCHHE C IOMOIIBIO
UUPKYJISlT W JIMHEWKW», «JleKkapTOBBl KOOpAMHATBI HA IUIOCKOCTH», «Perienue
TPEYTrOJILHUKOBY, «[lomooue dhurypy.

BricBoOOIMBIIIMECS Yachl UCIIOJIB30BATh HAa PEIICHKE 3a/1a4 U IOBTOPEHUE.

BeposAiTHOCTH U CTATHUCTUKA

B cBsi3u ¢ TeM, 4TO JaHHBI KypC BBI3BIBAET HAUOOJBIINE CIOXKHOCTH IS
oOyuaromuxcst ¢ 3[IP, cBsI3aHHBIE CO CHUYKEHHBIM YPOBHEM pa3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUSA, €r0 U3yYeHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JUIsI YYEHHKOB Marepuasie. OCHOBHOE BHHMAaHUE CIIEAYET YNEIUTH
pas3aenaM, CBA3aHHBIMH C TIOBTOPEHHMEM MPOMIAEHHOIO MaTepuana, YBEJIHYHUTb
KOJIMYECTBO YIPAXKHEHUW W 3aJaHUM, CBA3AHHBIX C MPAKTUYECKOM JESATEIIbHOCTHIO
00y4aroIuXxcsl.

HeoOxomumo mnepecMOTpeTh coAepkKaHHE TEOPEeTHUECKOro Marepuaia Hu
XapakTep €ro M3JIOKEHHs: TECOPETHUYECKUMH MaTepuall NPENOJHOCHTH B IPOLECCE
pelieHns 3a1ad W BBIIOJHEHUS 3aJaHUU HarJIsSJHO-IPAKTUYECKOTO XapakTepa; He



TpeOOBaTh BHIBOJA U 3aIIOMHMHAHUS CIOKHBIX (OPMYJ, PEIIEHUS HECTaHAAPTHBIX,
TPYNOEMKHUX 3a1aHuM. P TeM cienyer u3ydats B 03HAKOMUTEIBHOM IUIAHE.

@denepanpHas MporpaMMma MPEOCTaBISIET aBTOpPY paboueld MporpaMmbl
CBOOOJy B paclpe/ieliecHu MaTepuaia o 4eTBepTsaM (TpuMmectpam). Pacripenenenue
BPEMEHU Ha U3yUYEHUE TEM B T€UEHHUE YYeOHOTO rojia CaMOCTOSITEIHHO ONPEAeIIIeTCS
o0pa3oBaTenbHON OpraHu3alyen U 3aBUCUT OT OCOOCHHOCTEN IPYIIIbI 00yHYarOIIUXCsI
¢ 3IIP u ux ocoObix 00pazoBaTeNbHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI JesATedbHOCTH oOy4damommuxcss ¢ 3IIP, oOyciioBiieHHBbIE
0co0bIMM  00pa30oBaTeJIbHBIMH  TNOTPEOHOCTAMHM M o0ecnedyuBaOIIMe
OCMBICJIEHHOE OCBOEHHE CO/IEPKAaHUM 00pa30BaHus 1o npeamery «MaremaTuka

Conepxanue BHAOB jesTeabHOCTH oOyuarommxcs ¢ 3I1P ompenemsiercs ux
0COOBIMH 00pa30BaATEIBHBIMUA MOTPEOHOCTAMU. [TOMUMO MIMPOKO HCIIOIB3YEMBIX B
DAOII OO0 o0mux 15 BceX 00yJarouuxcs BUAOB JEATEIbHOCTU CJIEAYET YCUITUTh
BU/JIBI ACATEIBHOCTH CIICM(PUIHBIC I JAHHOW KaTeropuu JeTel, 00eCIIeunBaroIIie
OCMBICJIICHHOE€ OCBOCHHUE COJepKaHus oOO0pa3oBaHUs MO MPEIAMETY: YCHICHUE
MPEAMETHO-TIPAKTUYECKON JEATeIbHOCTH C aKTHBU3AIlMeH CEHCOPHBIX CHCTEM;
yepeJoBaHue BHUIOB JEATEIIBHOCTH, 3aJICUCTBYIONINX Pa3IMUYHBIC CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIMOPOil Ha arOPUTM; «IIOIIAroBOCTh» B M3yUCHUH
MaTrepualia; UCIOJb30BaHUE JIOMOJHUTEILHON BU3YaIbHOM OTOPHI (CXEMBI, ITIa0JIOHBI,
OTIOpHBIE TAOJMIIBI); PEUYEBOM OTYET O TIPOIECCe M pe3yJbTaTe JeSITCIbHOCTH;
BBITIOJTHEHNE CIICIMAIbHBIX 3aJaHUi, OO0ECICUUBAIOIMNX KOPPEKIUI0 PEryIIsIuu
y4eOHO-IT03HABATEIIBHOM JICITEIIFHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yiIbTaTa.

denepanpHas TeMaTHYECKass W TEPMHHOJIOTHYECKAS JIGKCHKA COOTBETCTBYET
DOAOIT OOO0.

Jnst oOyuarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIFIOTCS MpPUEMBI pabOThI €
JEKCUYECKUM MarepuajioM 1o mnpeaMery. [IpoBomuTcs chnernuanbHas padora 10
BBCJCHUIO B aKTHUBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3ydaemblie TEpMHHBI BBOASATCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeIbHA BU3yalbHAas
MO/ICPIKKA, aJITOPUTMBI pa0OTHI C OIIPEACIICHUEM, OITOPHBIE CXEMBI JUIS aKTyaJIU3alluH
TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera «Maremaruka» B y4eOHOM IUIaHe

B cootrBerctBun ¢ ®DenepanbHbiM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 00IIero 00pa3oBaHUs Y4YEOHBIM mMpeaMer «MaTeMaTuka
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTtuka u WHGPOPMATHKA» U SBISCTCS
oOs3aTeNbHBIM 11 M3ydeHus. B 5-9 kmaccax yueOHBIA mpeameTr «Marematukay
TPAJAMIIMOHHO M3y4YaeTCs B paMKax CIEIYIONUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIIOYash DJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTei) u «['eomerpusi». Hactosmeit mporpammoit
BBOJMTCSI CAMOCTOSITENIbHBIN Y4eOHbII Kypc « BeposITHOCTh M CTaTUCTHKA.

Oo111ee ynCiio 4acoB, PEKOMEHJOBAHHBIX AJISl U3YYCHHsI MATEeMaTUKH (0a30BbIii
YPOBEHb) Ha YPOBHE OCHOBHOTO 0011ero o0pa3zoBanus, — 952 4daca: B 5 kiacce — 170



yacoB (5 yacoB B Hejeno), B 6 kiacce — 170 yacoB (5 yacoB B Henel0), B 7 Kilacce —
204 4gaca (6 yacoB B HeJent0), B 8 kinacce — 204 yaca (6 4acoB B HeJel0), B 9 Kiacce
— 204 gaca (6 yacoB B HEJICIIO).

Ilnanupyembie pe3yJibTAaThI OCBOCHUSA Y4eOHOI0 npeamera «MareMmaTuka
HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHus

W3ydyeHnne wmareMaTMKu Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
HaIpaBJICHO Ha JOCTUX)eHue oOyyaromumucs ¢ 3P THYHOCTHBIX, METANIPEAMETHBIX
U TIPEJIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOCHHSI YU€OHOTO MPEAMETA.

JIMYHOCTHBIE Ppe3yJbTAaTbl OCBOCHHUS NPOTPAMMBI IO MAaTEMAaTHUKE
XapaKTEPU3YIOTCS:

NATPUOTHYECKOE BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEpECA K MPOILIJIOMY U HACTOSLIEMY POCCUMCKOW MaTEMaTUKU,
LIEHHOCTHBIM OTHOILIEHUEM K JJOCTHKEHUAM POCCUMCKAX MAaTEMATUKOB U POCCUMCKOM
MAaTEMATHYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTWIKCHUN B IPYTMX HAyKax U
NPUKIAJHBIX cepax;

rPakKAaHCKOE U IYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0s3aHHOCTEN Tpa)KJIaHWHA U pealu3aldud €ro
pas, MPEJACTABICHUEM O MATEMATUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBI€HUM, MPOIEAYp TPaKIAHCKOrO OOIIecTBa (HAmpuMep, BBIOOPHI,
OMpPOCHI), TOTOBHOCTBIO K OOCYXXJEHHUIO OSTUYECKHX TMPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM PUMEHEHUEM JTIOCTUKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-
ATUYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUYEHOIO;

TPYA0BO€ BOCIIMTAHHE:

YCTaHOBKOW Ha aKTUBHOE YYaCTHE B pEIICHUH MPAKTHYECKUX 3a]a4
MAaTEMAaTUYECKOW HAIIPaBIE€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEM MKU3HMU MJIA YCHNEIHON NpodecCuoHaNbHOU
JEATeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIWBHUAYAJbHOUW TPACKTOPUU OOpPa30BaHUS M >KU3HECHHBIX TUIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K  3MOLIMOHAJbHOMY M  3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajadv, pEIICHUH, pacCyXICHUA, YMEHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 MO3HAHUS:

OpPUEHTALIMEd B JECATCIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAY4YHBIX
MpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs 4YeJIOBEKa, MPUPOABI U
oOIIeCTBa, IMOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl YeJI0oBEHYEeCKOU
JESITETbHOCTH, ATanoOB €€ Ppa3BUTUSA W 3HAYMMOCTHU JJISl Pa3BUTHS LIMBUJIA3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MATE€MaTHYE€CKOW KYJIbTYpOHl KakK CpeICTBOM
MO3HAHHUS MHUpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;

¢pusnueckoe BocnuTaHue, (POPMUPOBAHUE KYJIbBTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIy4Yns:



TFOTOBHOCTBIO MPUMEHATh MAaTE€MaTUYECKHE 3HaHUS B HMHTEPECAX CBOETO
3JI0pOBBS, BEACHHS 3J0POBOrO 00pa3a xKHU3HU (340pOBOE MUTAHUE, COANTAHCUPOBAHHBIN
peXUM  3aHATHUH M OTHbIXa, peryispHas  (Qu3nMyeckas  aKTHUBHOCTB),
Cc()OPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TAKOTI'0 )K€ [IpaBa JIPyroro YeJI0BeKa;

IKOJIOTNYECKOe BOCIIUTAHHUE:

OpUEHTalMEel Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM /IS pEeIIEHUs 33]a4 B
00J1acT COXPAaHHOCTU OKPYXAIOIIeH cpeibl, IIIaHUPOBAHMSI TIOCTYNKOB M OLIEHKH MX
BO3MOYKHBIX TOCJIEACTBUNA I OKPYKAIOIIEH Cpeabl, OCO3HAaHHWEM TIJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOJIEM U MMyTEN UX pPELICHUS;

ajanTranus K U3MEeHSIOIUMCSH YCJIOBUSIM COLMAIBHOM U IPUPOJIHOI cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO AESITENBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y IPYTUX JIOAEH, IPHUOOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE
3HaHUs, HABBIKU U KOMIIETEHIIUH U3 OMbITA IPYTUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyaMpoBaTh UAEH, NOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJCHUSAX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HAaBaTh Je(PUUUTBI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYI0  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TpPeOYIOIUNA KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble pelIeHus U JeHcTBUs, (DOPMYIMpPOBAaTH M OLEHUBATh PUCKH U
HOCIEACTBUS, (POPMHUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThI:

B pesynbrare OCBOEHUs MPOTpaMMbI MO MaTE€MaTUKE Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y ooOywatomerocs c¢ 3IIP  Oyayr chopmupoBaHs
MeETaIpeIMETHBIE PE3YJbTaThl, XapaKTEPU3YIOLUIMECS OBJIAJCHUEM YHUBEPCATbHBIMU
MO03HABATEILHBIMU JEHCTBUSIMH, YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMH JCHCTBHUSIMU
Y YHUBEPCAIBHBIMH PETYJISITHBHBIMU JCHCTBHSIMH.

OBiaanenue YHUBEpPCAIbHBIMU Y4eOHBIMHU NMO3HABATEJbHBIMHU
NeHCTBUAMM:

YCTaHABJIMBAaTh  MPUYMHHO-CIEJICTBEHHbIE CBSI3M B XOJI€  YCBOCHHUS
MaTEeMaTUYECKOro Marepuana;

BBISIBIISATh J€(DUIIMT JTaHHBIX, HEOOXOJUMBIX IJIsl PEIICHHs] MOCTABJICHHON
3a]1a4u;

C MOMOUIBIO YUYHUTENS BBIOMpPATh CIOCOO pelieHHs] MaTeMaTHUeCKOH 3a/1adyu
(cpaBHUBaTh BO3MOKHbBIE BApUAHTHI PELICHUS);

NPUMEHATh U MpPeoOpa3oBbIBATH 3HAKM W CHMBOJBI B XOJ€ pEIICHUS
MaTeMaTHUYeCKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPHU PEUICHUH MaTeMaTHUYEeCKON 3a/1auH;

NOHMMAaTh W WHTEPIPETHPOBATh MHPOPMAIMIO Pa3IMYHBIX BUIOB U (POpM
IIPEICTaBIICHHSI;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaudecKuMu CXeMaMu;

3¢ ($HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMALIHIO.



MOHMMATh U HUCIIOJIb30BATh MAaTEMAaTUUYECKHIE CPEACTBA HATJISIAHOCTH (TpaduKw,
qUarpaMMbl, TaOMWUbl, CXEMbl W Jp.) Ui WUIOCTpAalUd, HHTEpIPETAIUH,
apryMeHTalUu.

OBianeHue  yHUBEPCAJIbHBIMH  Y4eOHbIMM  KOMMYHUKATHUBHBIMH
NeHCTBUAMM:

OpPraHMU30BBIBATh y4e€OHOE COTPYJHUYECTBO UM COBMECTHYIO JAEATEIHHOCTH C
YUYUTEIEM U CBEPCTHUKAMHM B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaXOAWTh OOIlee pelIeHHe W pa3pemaTb KOH(IMKTHI Ha OCHOBE COTJIACOBAHUSA
MO3ULIKN U Y4ETa UHTEPECOB; CIylaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HUKHOBEHHE KOH(JIMKTOB IMPU HATUYMU Pa3HBIX TOYEK
3peHusl U pas3peniarb KOH(IUKTHI Ha OCHOBE yd€Ta MHTEPECOB M MO3MIMI BceX
Y4aCTHHUKOB,;

apryMEHTUPOBATh CBOXO IO3UIUI0O U KOOPAMHUPOBATH €€ C IO3ULUAMU
napTHEPOB B COTPYAHMUYECTBE INPHU BHIPAOOTKE OOILIEro pelieHHs B COBMECTHOM
NEeATEIbHOCTH;

BBIMIOJIHATH CBOKO 4acTh paldOThl, JAOCTUTaTh KAaYECTBEHHOTO pe3yJjbTaTa H
KOOPAMHUPOBATH CBOM JIEUCTBUSA C IPYTHUMH WICHAMU KOMAHJIBL,

OLICHMBATh KAYECTBO CBOETO BKJIa/a B OOIINI IPOAYKT.

OBJ1aieHNEe YHUBEPCAJbHBIMH Y4COHBIMU PEryJIATHBHBIMU 1CHCTBUSIMH:

CTaBUTH LIE€JM, BBIOMPATh M CO3/1aBaTh AJITOPUTMBI [JISl PEIICHHUS YYEOHBIX
MaTEeMaTUYECKHUX MPo0IeMm;

IJIJAHUPOBATh M OCYIUECTBIISITH JESITEIBHOCTh, HANPABICHHYIO Ha PELICHUE
3a/1a4 UCCIIEI0BATENIbCKOTO XapaKTepa.

dopMynMpoBaTh W YAEPKUBATH Yy4yeOHYIO 3aJady, COCTaBJIATh IUIAH M
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYILECTBISATh KOHTPOJIb MO 00pa3lly U BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI;

KOHTPOJIUPOBAaTh MPOIIECC M  PE3yJbTaT y4yeOHOM  MaTeMaTUYeCKOM
NEeATEIbHOCTH;

a/IeKBaTHO OLICHUBATh MPABUIIBHOCTh WJIM OLIMOOYHOCTH BBINOJHEHUS yueOHOU
3a7a4i, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PelleHUs;

CIMYaTh CIOCOO NEHCTBUS M €ro pe3ysbTaT C 3aJlaHHBIM ATAJIOHOM C LEJIbIO
OoOHapy>KEeHHUsI OTKJIIOHEHUH U OTIMYUMA OT 3TAJIOHA.

OPEeNBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HMKHYTH MpPHU PEIICHUH Yy4EeOHOM
3a/1auu;

NOHUMAaTh MPUYUHBI, IO KOTOPBIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3ynbTar
NEeSATEIbHOCTH, OMPENEATh MO3UTUBHBIE M3MEHEHHS U HaIpaBJeHUs, TpeOyroliue
NanbHeie padoThl;

peryaupoBaTh Crioco0 BbIPAKEHUS SYMOLIUN.

IIpenmMeTHbIe pe3yIbTaThl OCBOCHUS IIPOTPAMMBI 110 MATEMATHUKE IPEICTABIICHBI
1o rojam oOy4eHHs B paMKax OTAENbHBIX Y4eOHBIX KypcoB: B 5—0 Kiaccax — Kypca
«MaremaTukay, B 7-9 kiaccax — KypcoB «Ainredpay, «I'eometpus», «BepoaTHOCTb U
CTaTUCTUKAY.



OEJIEPAJIBHAS PABOYA A ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBHI

Henu u3yueHusi yaeOHOro Kypca

[TpropuTeTHEIMHE LIETSIMU 00YYCHHSI MaTeMaTHKE B 5—6 Ki1accax sBIISIOTCS:

" MpoJoJDKEHHE (GOPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX IMOHATHHA (YHUCIIO,
BEJIMYMHA, TeOMETpruiecKas (Gurypa), o0eCreunBarONIUX MPEEeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00yJarOIINUXCS;

" pa3BUTHE WHTEIUICKTYyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0yJarommxcs ¢
311P, nmo3HaBaTeIbHOW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHHI, HHTEpeca K
U3YYCHUIO MaTEMaTUKU;

* noxaBeaeHue odyyaromuxcs ¢ 311P Ha 1ocTynmTHOM /1J1si HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYIKAIOIIIETO MHPA;

* dopmupoBaHre (YHKIIMOHATHLHOWM MAaTEeMAaTHYECKOW TPAMOTHOCTH: YMEHHS
pacrmo3HaBaTh MaTeMaTHYECKUE OOBEKTHl B PEaTbHBIX JKH3HEHHBIX CUTYAIHSIX,
MPUMEHSATH OCBOCHHBIC YMCHHUS JJIsS PEIICHUS TPAKTUKO-OPHCHTHPOBAHHBIX
3a/lay, WHTEPIPETUPOBATH IOJYUCHHBIC PE3YNbTaThl W OIICHWBAThH HMX Ha
COOTBETCTBHE MPAKTHICCKOW CHTYAITHH.

OcCHOBHBIE JMHUU COJEpKaHMS Kypca MaTemMaTMKu B 5—6 Kkiaccax —
apuQMeTHdecKas U TeOMEeTpUUeCcKas, KOTOPbIE pa3BUBAIOTCS MapajlieIbHO, KaXKaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYro, a B
TECHOM KOHTaKT€ W B3aUMOJCHCTBUU. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl ¥ ONMUCATEITLHON CTAaTUCTHKHY.

N3yuenne apudmeTHUIeCKOTO MaTepuajia HAYMHACTCS CO CHCTEMATH3aIlud |
pa3BUTHS 3HAHWUK O HATypaJbHBIX YHCIIAX, MOJMYYCHHBIX B HadalbHOU mikoje. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHPHON TEXHUKH W (OPMHPOBAHHUE HOBBIX
TEOPETUUECKNX 3HAHWA COYETACTCS C PAa3BUTHUEM BBIUMCIUTEIBHOW KYNbTYPHI, B
YaCTHOCTH C OOYYECHHEM IMPOCTEHIIMM NMpuéMaM MPUKUIKA W OIICHKH pPEe3yJbTaTOB
BbIYHCIICHUN. M3ydeHne HaTypabHBIX YHCeN MPOJA0DKAeTCs B 6 Kiacce 3HAKOMCTBOM
C HAYaJIbHBIMU TIOHSITHSIMU TEOPUU JCIIUMOCTH.

Hpyroii KpynHbIi 0J0K B COJEpKaHUH apu(PMETHUECKOU JTUHUU — ITO APOOH.
Havano u3ydennsi 0OOBIKHOBEHHBIX U IECITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHUM JpOoOEH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
UJesIMU, TOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B
MOJTHOM 00BEME MPEIIIECTBYET U3YUCHHIO JECATHUHBIX IpOo0eii, 9To 1enecoo0pa3Ho
C TOYKH 3pPEHUS JIOTUKH W3JIOKCHHS YHCIOBOW JIMHHUH, KOTJa MpaBHJIa JCHCTBUH C
JNECATUYHBIMM JIPOOSMH MOXHO OOOCHOBAaTh YK€ H3BECTHBIMH aJITOPUTMaMHU
BBITIOJTHCHUS JIEHCTBUN C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JECATHUYHBIMH
IPOOSMU PACHIUPUT BO3MOXKHOCTH IS TTOHUMAaHHS OOYYArOIIUMUCS TMPUKIIATHOTO
MIPUMEHEHUST HOBOW 3aIlMCH TIPH U3YUYEHUHU JPYTUX MPEIMETOB M MPHU MPAKTHICCKOM
ucnojas3oBanunu. K 6 kimaccy OTHECEH BTOpOM 3Tam B M3y4YeHUH JApoOeH, rie
MIPOUCXOIUT COBEPIICHCTBOBAHNE HABHIKOB CPABHEHUS W TPeoOpa3oBaHUs APOOEi,
OCBOCHHE HOBBIX BEIYHCIUTEIBHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKU BBIUUCIICHUH,
B TOM YHCJI€ 3HAYCHUU BBIPAKECHUM, COEPKAIIMX U OOBIKHOBEHHBIC, U JIECATUIHBIC



Ipo0H, YCTAHOBIICHHUE CBA3EM MEXIYy HUMH, PACCMOTPEHUE MPUEMOB PELIEHUS 3a1a4
Ha ApoOu. B Hauane 6 Ki1acca MPOUCXOAUT 3HAKOMCTBO C MIOHSTHEM MPOLEHTA.

Oco0eHHOCTBIO U3YUEHHUS MOJIOKUTENIBHBIX U OTPULATEIbHBIX YUCEI SIBISIETCS
TO, YTO OHH TAKXKE MOT'YT pPaCCMaTPHUBATHCS B HECKOJIBKO 3TaIoB. B 6 kiiacce B Havyaiie
n3ydeHus: TeMbl «II0J0KHATENpHbIE M OTPULIATENBHBIE YNCIIA» BBIICIAETCSA MOATEMA
«Ilenple 4yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULIATEIBHBIMH YHCIAMHU U
JNEUCTBUAMM C TOJOKUTEIBHBIMU M OTPULATEJIBHBIMA YHUCIAMH IPOUCXOIUT Ha
OCHOBE COJEPKATEIbHOI0 IMOJAX0Ja. IJTO TO3BOJSIET Ha JOCTYIIHOM YpPOBHE
MO3HAKOMHTb YYAIIKUXCS NPAKTUYECKHA CO BCEMH OCHOBHBIMH MOHATHSIMH TEMBI, B TOM
Yyyclie M C MpaBWIaMU 3HAKOB TPU BBINOJHEHUHM apHU(PMETHUECKUX JIeUCTBUH.
W3ydeHne palMoHaNbHBIX YHCENl Ha 3TOM HE 3aKOHYHUTCS, a OyJeT MPOJOJIKEHO B
Kypce anredpbl 7 Kjlacca, 4YTO CTaHET CIAEAYIOIIHUM MPOX0I0M BCEX MPUHIMIUATBHBIX
BOIIPOCOB, TEM CAMBIM pa3/ielIeHUE TPYIHOCTEN 00JIerdaeT BOCOPUITHE MaTepHaa, a
pacnpeesnieHre BO BpEMEHHU CIIOCOOCTBYET MMPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHuM peleHUI0 TEKCTOBBIX 3a/ady B 5—O6 Kiaccax MCIONb3YIOTCS
apumeTnyeckue npuéMsl pemieHus. TekcToBble 3a7auu, peuaemMble Ipu 0TpaboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—O6 Kilaccax, pacCCMATPUBAIOTCS 3aJ1a4yl CIEMYIOLINX
BUJOB: 33Jaud Ha JIBIDKEHWE, Ha 4YacTW, Ha TMOKYyOKH, Ha paboty u
IIPOU3BOJMTENIBHOCTh, HA MPOLEHTHI, HA OTHOWIEHUsA W npornopuuu. Kpome Toro,
oOyuJaroluecs: 3HaAKOMSTCS C NMpUEMaMM pelIeHUs 3ajad MepedOpoOM BO3MOXKHBIX
BApUAHTOB, y4aTcs paboTaTh ¢ HHPOpMaIMel, mpeacTaBIeHHON B popmMe TabIuIl Uin
Jarpamm.

B ®epepanbHOil pabouelt mporpamMme MpeAyCMOTPEHO (popMHpoBaHUE
MPOIEIEBTUUECKUX alNreOpandeckux npecraBieHuil. bykBa kak CHUMBOJ HEKOTOPOTO
Yyucia B 3aBUCMMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIONB3YETCS MPEkKIE BCEro sl 3alucu OO0LuX
YTBEpXKACHUM U TOpeyIokKeHU, (opMysn, B YacTHOCTH JJs BBIUMCICHUS
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccoB MPEACTaBIICHA HArJIsIAHAs T€OMETPUs,
HanpaBJieHHasT Ha  pPa3BUTHE OOpPAa3HOrO  MBIIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpa)KEHUs, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3TAll B U3y4YE€HUU T'€OMETPUH,
KOTOPBI OCYIIECTBIIIETCS HA HAIVISIIHO-NIPAKTUYECKOM YPOBHE, ONMPAETCS Ha
HarsaHO-00pa3Hoe  MbIIUIeHHEe oOydaromuxcs. bomnbimas ponas  oTBOAMTCA
MPaKTUYECKONM  JIEATETBbHOCTH,  OMbBITY,  AKCHEPUMEHTY,  MOJICTUPOBAHMIO.
OOyuaroiuecs 3HAKOMATCS C TE€OMETPUYECKMMH (UTrypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMHU KOHPUTYypalusiMu, ydaTcss u300pakaTb UX Ha
HEJIMHOBAaHHOM M KJleTyaToil Oymare, paccMaTpHUBAIOT MX MpOCTeilue cBoiicTBa. B
npoliecce U3y4yeHUs HarIsIHOW F€OMETPUU 3HaHUS, MOJyYeHHbIE 00yYarolMMUCs B
HaYyaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACHIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY IUIaHy B 5—6 KijaccaXx H3y4daeTcs WHTETPUPOBAaHHBIN
npeaMer «Marematuka», KOTOpBIM BKIIOYAeT apuMeTHyecKuid marepuan Hu



HaTJISTHYIO TEOMETPHIO, & TAKKE MTPOTIEICBTUUECKIE CBEJICHUS U3 alTeOphI, JJIEMEHTHI
JIOTUKY ¥ Hadaja OMUCaTeIbHON CTATUCTHKH.

VY4eOHbIN TUIaH HA U3YYEHHE MAaTeMAaTUKU B 5—6 Kilaccax OTBOJUT HE MeHee S5
y4eOHBIX YacOB B HEJIEIO B TEUCHUE KaXKJIOTO rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YYEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUYEHUS)

S KIIACC

HarypaJjbHble ynciia M HyJIb

Harypansnoe umcno. Psg narypanbubix uucen. Yucno 0. M3oOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJUHATHOMN (YMCIIOBOM) MIPSIMOIA.

[TozunmonHas cucrtema cuuciaeHus. *PuMckas Hymepamus Kak MOpuUMep
HEMO3UIMOHHON CUCTEMBI curcieHus* . JlecaTHanas cucTeMa CUMCIICHHS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPABHEHHE HATYPAJIbHBIX YUCEN C HYJEM.
CrniocoObl cpaBHeHMsI. OKpyTJIEHHE HATYypaIbHBIX YUCET.

CroxeHue HaTypaJbHBIX YHUCEJ; CBOMCTBO HYJIS MPHU CIOKEHUHU. Brruntanue
KaK JeHCTBHE, 0OpaTHOE CIOKEHUIO. YMHOXKEHHE HaTypalibHbIX YHCEI, CBOMCTBA
HYJISI M €UHULIBI TIPU YMHOXKEHUU. [[eneHnne kak neicTBrUe, 00paTHOE YMHOKEHHUIO.
KommionenTsl  neucTBuM, CBsI3b  Mexay HuMmu. [IpoBepka  pesynbrara
apupmeTrueckoro gedcTBus. llepemecTUTeNbHOE U COUYETATENIBHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI M YMHOXEHHUS, *pachpenesuTesIbHOe CBOMCTBO (3aKOH)
YMHOXKEHUS*.

Hcnonb3oBanne OyKB /uisi 0003HAYEHUST HEM3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JTCUCTBUH.

*JlenuTenn W KpaTHbIE 4UCHa™®, pasfiokeHHe Ha MHoxkutenu. IIpocteie u
coctaBHble yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaldbHBIM TOKa3aTelieM. 3aluCh YKCJIa B BHUJAEC CYMMBbI
Pa3psIHBIX ClaraeMbiX.

HucmoBoe BbIpakeHUE. BpluMciieHME 3HAYEHUM YMUCIIOBBIX BBIPAXKECHUN;
MOPSAOK  BBINOJHEHUsST  JeWcTBui.  Mcmonp3oBaHMe  mpu  BBIYMCIIEHUSIX
MEPEMECTUTENBHOTO U COUYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOKEHHS,
*pacpeIeTUTEIbHOTO CBOMCTBAa YMHOKECHUS ™.

Jpoon

[IpencraBienne o JApoOM Kak CmocoOe 3amuch  YacTU  BEJIUYMHBI.
OObikHOBEHHBIE ApoOu. [IpaBuiabHBIE U HempaBUibHbIE IpoOu. CMmemaHHas IpoOb;
MpeCTaBICHUE CMENIaHHON JpoOHU B BUE HEMPABUWIBHOM IPOOU U BBIICIICHUE 11EI0M
YaCTH YMCJIa U3 HEMpaBWIbHOU apodu. M3o0paxenue ApoOel ToukaMu Ha YUCIIOBOM
npsiMmoii. OcHOBHOE CBOMCTBO npoou. *Cokpaienue apoodeit. [IpuBenenue apobu k
HOBOMY 3HameHarento *, CpaBHEHHE IpoOeii.

CrnoxxeHue U BpIYUTaHHE ApoOel. YMHOXKEHHE U JIeJIeHHE Ipo0eil; B3auMHO-

1 3H€CL n gajec * *0003HAYECHBI TEMbI, U3YYCHUEC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbBHOM IIJIAHC. Heuaror
CaMOCTOATCIILHO ONPECACIIACT 00BeM n3ydyaceMoro Mmarepuala.



oOpaTHbIe ApoOu. *HaxoxaeHne 9acTu 1eI0ro U MeJIoro Mo ero 4acT *.

Jlecatuunas 3amuch apoOeit. IlpeacraBineHue aecATUYHONW ApoOHM B BHUIC
0oObIKHOBEHHOM. M300paxkeHre JeCATUYHBIX APOoOEeH TOUKaMU Ha YHUCIIOBOM MPSIMOIA.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckne JEHCTBUS C JCCATHYHBIMUA ApoOsimMu. *OkpyrieHue
JECATUIHBIX APOOCH™.

Penienue TekCTOBLIX 3224

Pemenue TekCTOBBIX 3amady  apudmeTHdyeckuM  criocobom.  *Pemienue
JOTUYECKUX 3a7ad. PemieHwe 3amad mepebOpoM BCEX BO3MOXHBIX BapHAHTOB *.
Hcnonb3oBanue mpu petieHuu 3aad TaOIuI] U CXEM.

Pemienne 3amad, coaepKalluX 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTh, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. ENMHUIIBI U3MEpEHUS:
Macchl, 00bEMA, 1IEHBI, PACCTOSIHUS, BpEeMEHHU, CKOpOCTU. CBSI3b MEXIY €AUHUILIAMHU
U3MEPEHUS KaXKI0U BEJTMUUHBI.

PelmeHnne oCHOBHBIX 3a/1a4 Ha IpoOwu.

[IpencraBiieHre TaHHBIX B BUJIE TAOJIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBinenus o purypax Ha IiIOCKOCTH: TOUYKa, IpsiMasi, OTPE30K,
Jy4, yroji, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpsbli,
TYNOH U pa3BEPHYTHIE YTJIbI.

JInuHa oTpe3ka, METPUYECKUE E€IUHUIBI IIWHBL. JJIMHA JIOMaHOW, MEPUMETP
MHOTOYTOJbHUKA. 3MEepeHne U MOCTPOEHUE YIIIOB C IOMOIIBIO TPAHCIOPTHUPA.

Harnsinuele npencraBieHus o (Qurypax Ha IIJIOCKOCTA: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE QPUTyp *.

N3obpaxxkenne ¢uryp, B ToM uucie Ha kieruatod Oymare. *Iloctpoenue
KOH(pUrypauuii U3 4dacted NpsMOi, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
Oymare*. Mcnoiap30BaHne CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBAJpATa.

[Inomaar mNpAMOYroJibHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM uucie (Quryp, m300pak€HHBIX Ha KieTdaTod Oymare.
EnuHuibl uamepeHus miomaim.

*HarnsgHpie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBIH
napasuiesienumnes, KyO, MHOTOTPaHHHKH. N3o06pakenue POCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamienenumnena. Co3maHue Mojenen
MHOTOTPaHHHUKOB (M3 OyMaru, mMpoBOJIOKH, TIACTUIIMHA | JIp. )™,

*O0BbEM TPSAMOYTOJIBLHOIO Mapajienenunena, kyba. EguHunbl u3mepeHus
o0BEMa ™.

6 KIIACC

HartypaabHble ynciia

Apudmernueckre IEWCTBHS C MHOTO3HAYHBIMM HATYPAJIbHBIMU YHUCIAMH.
YucrioBble BbIpaKEHUS, MOPSAOK ACHUCTBUH, UCIIOJIb30BaHUE CKOOOK. Mcnonbs3oBanue
IIPU BBIYMUCIICHUAX I[E€PEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOXKEHUS U
YMHOXEHHS,  *pacnpeleNuTeIbHOr0  CBOWCTBA  yMHOXeHuUs.™  OkpyrieHue
HaTypaJbHBIX YHUCEIL.



JlenuTenu u KpaTHbIE Yncia; *HauOOIbIINK OOIIHA JEIUTENb U HAaUMEHBIIIEe
oOmree kpaTHoe. JlenmMMOoCTh CyMMBI B IPOU3BeIeHUS *. JIeIIeHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 Jp0oOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHue apoOeH.
CpaBHeHHe U ynopsgounBaHue npoOeil. Pemenne 3amad Ha HaXOXKICHHE YacTU OT
LEJI0Oro M ULEeJoro mo ero 4vactd. J[poOHoe uwncino Kak pe3ynbrar JejIeHUs.
[IpencraBnenue NecATUYHONU ApOOU B BHUJAE OOBIKHOBEHHOW APOOM U BO3MOXKHOCTb
Mpe/CTaBlIeHUs] OOBIKHOBEHHON ApoOM B BHIE JecATUYHOM. JlecsaTuuHble IpoOu U
MeTpUYecKasi cuctrema mep. ApudmeTrndeckue NEHCTBUS U YUCIOBbIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUHBIMU APOOSIMHU.

OtHomienue. [lenenwe B JaHHOM OTHOIIeHWH. *Macmrad®, nponopiusi.
[IpuMeHeHue NponopUUi IPU PEIICHUH 3a4a4.

[Tonstre npoueHTa. Berauciaenue nporeHTa OT BEIWYUHBI U BEJIMYUHBI 10 €&
IPOLIEHTY. BpIpa’keHne NpPOLEHTOB AECATUYHBIMH Jpo0siMU. Pemenue 3agad Ha
MPOIIECHTHI. BeIpaxkeHUEe OTHOIICHUS BEJIMYMH B MPOIIEHTAX.

IHoso:kNTENBbHBIEC U OTPULATEIbHBIC YHCIA

[TonoxutenbHbie U oTpuUllaTeNbHbIC yucia. Llenbie uncna. *Monyne uucna,
reOMETpUYECKasl UWHTepnperauus wMoxayis uyucna*. HM3oOpaxeHue uyucen Ha
KOOPJIMHATHOM NpsIMON. *YHCIOBBIE TPOMEKYTKH *.

CpaBHenne uncen. ApupMETHUYECKHUE JEUCTBUS C TOJIOKHUTEIbHBIMU H
OTPULIATEILHBIMU YUCIIAMHU.

[IpssmoyroJibHas cucTemMa KOOpPAMHAT Ha IJIOCKOCTH. KoopauHaTel TOYKH Ha
mIockocTH, abciucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

BykBeHHBbIe BbIpaKeHUs

[Ipumenenre OyKB /Ui 3aMMCH MAaTEMaTHUYECKUX BBIPAKEHUN U TIPEITIOKEHUN.
CpoiictBa apudmeTndeckux neWcTBUi. *BykBeHHBIE BBIpAKEHUS W YHCIOBBIC
MOJICTAaHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJEHHWE HEW3BECTHOTO KOMIIOHEHTA.
dopmyiibl; HopMyIBEI IEPUMETPA U TUIOIIAAN MPAMOYTOIbHUKA, KBaapara, *00béMa
napajuienenunena u kyoa®*.

PemieHne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amady  apudmeTwdeckuM  criocodom. *Pemienue
Jornyeckux 3anad. Pemenne 3amad mepebopoM BceX BO3MOKHBIX BApUAHTOB. *

Pemienne 3amau, coaepKalluX 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIUYUHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EauHUIEI M3MEpeHUs: MacChl, CTOMMOCTH; PACCTOSIHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEXIY €IMHUIIAMU U3MEPEHUS KaKA0W BETUUUHBI.

Peienue 3aia4, CBsI3aHHBIX C OTHOUIEHUEM, TPOMOPIIMOHATIEHOCTHIO BEJIMYKH,
MPOLIEHTAMM; pELICHUE OCHOBHBIX 337[a4 Ha JPOOU U MPOLEHTHI.

*OLeHKa U IPUKKJIKA, OKPYTJICHUE pe3yibTara ™.

*CocTaBiieHre OYKBEHHbBIX BHIPQXKEHUH 110 YCIOBHIO 3a7a4H *.

[IpeacraBieHrie JaHHBIX C MOMOIIbIO Tabmuu W guarpamm. CrosjOuateie
JarpaMMBbl: YTEHUE U MOCTpOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasignas reomerpust

Harnsigasie npeacraBneHus o purypax Ha INIOCKOCTH: TOUKA, IPsiMasi, OTPE30K,



JydY, YroJl, IOMaHasi, MHOTOYT'OJIbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

*B3auMHOE pacHoJIOKEHUE JBYX IMPSAMBIX Ha IIJIOCKOCTH, MapajlieibHbIE
npsiMble, MEPIEHAMKYJSpHbIE OpsMble*. M3MepeHue pacCTOSIHUM: MEXIy ABYMs
TOYKAMHM, OT TOUKH JI0 MIPSIMOM; JUIMHA MaplIpyTa Ha KBaJApPaTHOU CETKE.

W3mepenue u TMOCTPOEHHME YIJIOB C IOMOLIBIO TpaHCHopTUpa. Bunuel
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIH;
paBHOOEPEHHBIMH, PAaBHOCTOPOHHUM. YeTsIpEXYTroJIbHUK, [IpUMEPHI
YEeThIPEXYTOJbHUKOB. [IpAMOYTronbHUK, KBaapaT: MCIOJb30BAaHUE CBOWCTB CTOPOH,
yriaoB, auaroHaneil. *M3o0pakeHne reoMeTpuuecKux QUryp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJb30BAHUEM LMPKYJsS, JMHEHKH, YrOJbHUKA, TpaHCIOpTHpa™ .
[TocTpoenus Ha kieTyaToi Oymare.

[lepumeTrp MHOTOYTONBHUKA. [[OHATHE MIOIATM PUTYDPBL; €AUHUIIBI U3MEPEHUS
mwiomanu. [TpubmkéHHoe u3MepeHue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
cetke. * [IpuOmmkEéHHOE U3MEpEHNE AITMHBI OKPYKHOCTH, IUTOIAAN Kpyra ™.

*CuMMeTpHs: LIEHTpaibHas, OCeBas M 3epKajbHas cummeTpuu. I[loctpoenue
CUMMETPUYHBIX QUryp *.

*HarnsaHele npeacTaBieHNs O IPOCTPAHCTBEHHBIX (PUTYypax: Mapaiesenumnes,
KyO, mpu3Mma, NuUpamMuaa, KOHYC, LHWIMHApP, wmap u cdepa. HW3o0paxeHue
IPOCTPAaHCTBEHHBIX (uryp. Ilpumeprsl pa3BEPTOK MHOTOIPaHHUKOB, LHWIMHApPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru, HpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonste oObéMa; eauHUIBI U3MepeHus 00bEMa. OOBEM MPSIMOYTOJIHHOTO
napajuienenuneaa, Kkyoa*.

[INTAHAPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenue yueOHOTO Kypca «MaremaTukay B 5—6 KjlaccaX OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CneyuBaTh JIOCTHXKEHHE CIICAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB:

S KIIACC

Yucua ¥ BHIYUCICHUSA
OpueHTUPOBATHCS B MOHATHIX U ONIEpUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HAaTypaJIbHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U AECATUYHBIMU IPOOSIMHL.

CpaBHHBAaTh U yNOPSAA0YNBATH HATYPAJIBHBIE YUCIIA, CPABHUBATH B IPOCTENUIINX
cllydasix OOBIKHOBEHHBIE APOOU, 1eCATUUHBIE TPOOH.

CoOTHOCHUTD TOUKY Ha KOOPAMHATHOU (YUCIOBOM) MIPSIMOM C COOTBETCTBYIOIITUM
€l YUCJIOM M N300pakaTh HATypalbHbIEC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YMCIIOBOM )
IIPSIMOU.

BoinonHaTe  apudMeTnyeckue JIEHCTBUS C HaTypalbHBIMU YHWCIAMHU, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BBINIONHATE NPOBEPKY, NPUKUIKY PE3YJIbTaTa BHIYMCICHHM.

OKpyrasTh HaTypajabHbIE YHCTA.



PemnieHne TeKCTOBBIX 3a1a4

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHMM CIIOCOOOM ¥ C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Iiepedopa BCEX BO3MOXKHBIX BapwaHTOB (Tpu
HEOOXOMMOCTH C HAIIPABJISIIOIIEH TTOMOIIIBIO).

Pemate 3amaud, cojepiKalue 3aBUCUMOCTH, CBS3BIBAIOIINE BETUUYHHBL:
CKOPOCTb, BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (ITPH HEOOXOIMMOCTH C
UCITIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAITUN).

Hcnonb3o0BaTh KpaTKUE 3aMUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS TIPU PEUICHUU
3ajad.

[Tonb30BaThCS OCHOBHBIMM €IMHUIIAMH U3MEPEHUS: LIEHbI, MacChl; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHU €IUHUIIBI BEJIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOJIMMOCTHU C OMOPON HAa CIPABOUYHYIO MH(OPMAILIHIO).

N3Bnekate uH@OpMaIMiO, MPEACTABICHHYI0 B Taljuile, Ha CTOJIOYaTOM
TUarpaMMe, HHTEPIPETHPOBATh MPEACTABICHHBIC TAHHBIS, UCIIOH30BATh TAHHBIC PU
pEIICHNUH 3a1a9.

Harasinnas reomerpust

[Tonb30BaThCAd FEOMETPUUYECKUMH TOHATUAMH: TOYKA, MpsiMasi, OTPE30K, JyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOUX (GopMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TIPU HEOOXOJUMOCTH IO BHU3YyallbHOM OTIOpE,
CBS3aHHYIO C yTJlaMH{: BEpIIWHA, CTOPOHA; ¢ MHOTOYTOJBHUKAMU: yTOJ, BEPIIHUHA,
CTOpPOHA, TMAarOHAJb; C OKPY)KHOCTBIO: panyc, TUaMeTp, IIEHTP.

N300pakaTh W3ydeHHBIE TEOMETPUYECKHE (GUTYpPhl HA HEIMHOBAHHOW U
KJIETYaTOW Oymare ¢ TOMOIIBIO MUPKYJISA U JIMHEHKH (TIOCTIe COBMECTHOTO aHAJINA3a).

HaxomuThe JIMHBI OTPE3KOB HETMOCPEACTBEHHBIM HM3MEPEHHEM C TTOMOIIBIO
JUHEHKHA, CTPOUTH OTPE3KH 3aJaHHOW [IJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH W YTJIOB MPSIMOYTOJIbHHUKA, KBaJpaTa ISl UX
MOCTPOEHUSI, BEIYUCIICHUS TJIOMIAN U TIEPUMETPA.

Boruucnsate mepumeTp W IUIONIAAbL KBajapara, MPsSMOYTOJIbHHMKA, (UTYp,
COCTABJICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM YHCIe (QUTYP, HU300pKEHHBIX Ha
KJIeT4aTol Oymare.

[Tonp30BaThCS OCHOBHBIMH METPUUYECKUMH CIUHUIIAMU W3MEPEHHUS JIJIMHBI,
TUTOMIAM; BBIPAXKaTh OJTHU CIMHMIIBI BETUYHHBI Yepe3 apyrue (Mmpru HEoOX0IUMOCTH C
OTOpOH Ha CIPaBOYHYIO0 UHGOPMAIIHIO).

PacmosnaBaTh nmapasienenuries1, Kyo, UCIoIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA,
pedpo TpaHb, U3MEPEHHUSI; HAXOAUTH U3MEPEHUS Napalieenueaa, Kyoa.

Beruucnares 00b€M KyOa, mapajuienenuena Mo 3aJaHHbIM H3MEpEeHUsM (C
OIOPOM HAa AJITOPUTM YYEOHBIX ICHCTBUI), MOJIH30BATHCS CIUHUIIAMH H3MEPCHUS
o0BEMa.

Pemate HecnmoxHble 3a7a4yd HAa W3MEPEHHUE TEOMETPUYECKHX BEIUYUH B
NPAKTUYECKUX CUTYaUMIX (IPH HEOOXOJUMOCTH C BU3yaJIbHOU ONIOPOiN).



6 KIIACC

Yucaa 1 BBIYUCTICHUS

OpueHTUPOBATHCS B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C Pa3JIMYHBIMU BUJAMHU YHUCEJI U CIOCOOAMM HMX 3alMCH, MEPEeXOIUTh
(ecyid 3TO BO3MOKHO) OT OJIHOM (hOPMBI 3aMKCH YKCTIa K APYTOH.

CpaBHMBaTh M YNOPSIOYMBATH IIEJIbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.

BoinonssaTs apudMeTnyeckue 1eUCTBUS ¢ HaTypalbHBIMU U LIETBIMU YHCIIAMU,
OOBIKHOBEHHBIMHU U JCCATUYHBIMU JTPOOSMHU, TTOJOKUTEIHHBIMA U OTPHUIIATSIIBHBIMU
YUCIIaAMHU.

Bpruncnsate 3HaUEHUS YHCIIOBBIX BBIPAXKEHUM, BBIMIOJIHATh MPUKUAKY U OLIEHKY
pe3ysbTaTa BBIUMCIEHUMN; BBIOJHATh MPEOOPA30BaHUSI YHUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

CoOTHOCUTB TOYKY Ha KOOPAUHATHOM MPSIMOU C COOTBETCTBYIOIIIMM €U YHUCIIOM
U U300pakaTh YMCJIa TOYKAMU Ha KOOPJUHATHOMN MPSIMON, HAXOIUTh MOIYJIb YHCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHCTEME KOOPAMHAT C KOOPAMHATAMHU
3TOW TOYKH.

OKpyTisTh 1eJble YHCiia W JAECITHYHbIE ApoOu (To oOpasily), HaXOAUTh
MPUOTNKEHUS YHCEIL.

YucsoBbie 1 0yKBEHHbIE BbIPAKECHUS

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMHU,
CBSI3aHHBIMH C 3aIKChIO0 CTETICHH YKCJIa, HAXOAUTh KBaJIpaT U KyO 4Mciia, BEIYUCIIATh
3HAYEHHUS TPOCTEUIIINX YUCIOBBIX BBIPAKEHUM, CONEPKAIIUX CTEIICHHU.

[Tonb3oBaThCA MpU3HAKAMU JEIUMOCTH (MPU HEOOXOIUMOCTH C OIMOpPOM Ha
aJTOPUTM IPABUIIA), PACKIIA/IbIBATh HATYpPAJIbHbBIEC YUCIIA HA TPOCTHIE MHOKHUTEIH.

*TTonp30BaTHCSI MACIITAOOM *, COCTABIISITh IPOTIOPIIMN U OTHOIIICHUS.

Ncnionb3oBath OYKBBI 111 0003HAYEHHUS YHCEN TIPU 3aMMCH MAaTEMaTUYECKHUX
BBIDOKECHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAKECHHUH,  OCYIIECTBISA
HEO0OXOMMbIE TIOJCTAHOBKH U TIPeoOpa3oBaHus (C OMOPOM Ha alrOpUTM Y4EeOHBIX
JEHUCTBU).

Haxonuts HeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 33124

Pemars MHOrOmaroBbsle TEKCTOBBIE 3aJaud apUPMETHUYECKUM CIOCOOOM C
ONOPO Ha BOMPOCHBIN IJIAH.

Pematp MpOCTEUIINE 3a71a4u, CBSI3aHHBIC c OTHOILLIEHUEM,
MIPONIOPLUHOHAIBHOCTBIO BEJMYMH, MPOLEHTAMH; PELIATh TPU OCHOBHBIE 3a/1a4M Ha
JIpOOU U TPOLEHTHI.

Pemare 3amaum, copepkamue 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIWYUHBIL:
CKOPOCTb, BpEMS, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIOIB3YS apUPMETUUECKHUE IEUCTBUS, OLIEHKY, TPUKUIKY;
MOJIb30BAThCS EAWHULIAMYU U3MEPEHUS COOTBETCTBYIOIUX BEJIUYHUH.

CocraBinsaTh OyKBEHHbIEC BBIPAXKEHUS MO YCIOBHUIO 33J]a4M T0CIIE COBMECTHOTO
aHaIu3a.

W3Bnekats WHQOpMAINIO, MPEACTAaBICHHYIO B TaONHIaX, Ha JMHEHHOM,



CTOJIOYATOM WM KPYroBOM JuarpaMmax, HHTEPHPETHUPOBATH MPEJICTABICHHBIC
JIAHHBIE; UCTIOJIb30BATh JAHHBIC MTPU PEIICHUU 33/1a4.

[IpencrapisaTs UHGOPMAIHMIO ¢ TIOMOIIBIO TAOJUII, JIMHEHHON U CTOJIOUYATOMN
JUarpaMm.

Harasinnas reomerpust

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEIONUX GopMy
WU3YYCHHBIX TEOMETPUUYECKHX IUIOCKAX W TMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUIHBIX (QUTYP.

N300paxkath ¢ MOMOIIBIO TUPKYJIS, TUHEUKHU, TPAHCIIOPTUPA HA HEJTMHOBAHHOM
U KJIETYaTOl Oymare n3y4eHHbIE MIIOCKUE TeOMETpUUYecKre GUTypbl 1 KOHPUTYpaIUH,
CUMMETPHUYHbIC (DUTYPHI.

Nmeth mnpencraBieHue O TEOMETPUUYECKUX TMOHATHSIX: PABEHCTBO (UTYp,
CUMMETPHUSI, OCb CAMMETPHUHU, LIEHTP CUMMETPUHU.

HaxoauTe BenTWYMHBI YIIIOB U3MEPEHUEM C TTOMOINIBIO TPAHCIIOPTUPA, CTPOUTH
VIJIbl 33JJaHHOW BEJIWYUHBI, MOJb30BAThCA MPH PEMIEHUU 3a]ay TpagyCHOM Mepoi
YTJIOB; pAaclO3HABATh HA YEPTEXKAX OCTPBIN, PAMON, pa3BEPHYTHIN U TYIIOW YTJIBI.

Beruucnars AMHY JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, IOJIB30BAThCS
€AUHULIAMU U3MEPEHUS JUTMHBI, BRIPAXKATh OJTHA €IUHUIIBI U3MEPEHUS JJIMHBI Yyepes
JpyTHE.

Haxoaute, ucnonb3ysi 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOUYKHU 0 OPSIMOM, IJIMHY ITyTH HA KBAAPATHOM CETKE.

Boruucnate  miomanbk  Quryp, COCTaBICHHBIX U3  IPSIMOYTOJBHUKOB,
HCITI0JIb30BATh pa30MEHNE HA IPSIMOYTOJILHUKH, HA paBHBIC (GUTYPHI, JOCTPAUBAHUE O
NPSIMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMU E€IUHHUIIAMU HW3MEPEHUS IUIOLIAIN;
BBIPAKATh OJTHU €IUHUIIBI U3MEPEHUS TUIOIIAAN Yepe3 Apyrue (Ipu HeOOXOAMMOCTH C
OTIOPOIi Ha CIIPABOYHYIO MH(POPMAIIHIO).

Pacno3naBaTh Ha MOJENAX U HM300pKCHUSAX MNUPAMUIY, KOHYC, IUIUHID,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpO, TpaHb, OCHOBaHUE, pa3BEPTKA.

N3o0paxkaTh Ha KJIeTYaTON OyMare mpsSIMOYTOJbHBIN Mapajuieienumnes.

Beruucnars 00bEM MPSIMOYTOJIBHOTO Mapajuiesienumnena, Kyda, mojib30BaThCs
OCHOBHBIMHU €IMHHUIIAMU U3MEPEHUSI 00BhEMA; BbIpakaTh OJHU €AUHUIIBI U3MEPEHUS
o0bEMa uepes aApyrue (C onopoit Ha CIpaBOYHYIO HH(POPMAIIHIO).

Pemate HecioxxHBIC 3a7a4d Ha HAXOXKJICHHE TE€OMETPUUECKHUX BEJIMYUH B
MPAKTUYECKUX CUTYaNHsIX (IPU HEOOXOIUMOCTH C BU3YaIBbHOM OTIOPOiN).

GOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBbI
esin u3yyeHUus y4eOHOI0 Kypca

Anrebpa sABISETCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT M3Y4Y€HHE IPYIMX AUCLUMIUINH, KaK €CTEeCTBEHHOHAyYHOTo, TaK U
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JIJIs TPOJIOJKEHHS] 00pa30BaHus 1
B TOBCEJAHEBHOM XHU3HU. Pa3zButue y 0Oy4aroumxcs Hay4HBIX MPEACTaBICHUI O
IIPOUCXOKICHUH
U CYIIHOCTH ajlredpandyeckux aOCTpakiuil, croco0e OTpakeHUs MaTeMaTHYECKOU



HAyKOW SIBIIGHUW M TPOIECCOB B TPUPOJE W OOIIECTBE, POJIU MATEMATHUECKOTO
MOJICTUPOBAHUS B HAYYHOM TO3HAHWUU U B MPAKTHUKE CITOCOOCTBYET (hOPMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHHUS M KAYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIsl aJanTaliy B
COBpeMEeHHOM MH(poBoM obmiecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieynBaeT  pa3BUTUE  yYMEHUS  HAONIIOAATh,  CpaBHUBATh,  HAXOJAWUTH
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUS W BBIBOJABI, (POPMYIHPOBATH
yrBepkeHus. OcBoeHue Kypca aiareOpbl oOecleyuBaeT pPa3BUTHE JIOTMYECKOTO
MBIIJICHUST OOYYalOIIMXCSl: OHU UCIOJIb3YIOT JCAYKTHBHBIE UM HWHAYKTHBHBIC
paccyxaeHus, o0OOIIeHHEe W KOHKpPETH3alluio, aOCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe mpeAmnoyiaracT 3HAYUTEIBHBIA OO0BEM  CaMOCTOSTEIHLHOM
JEATeIbHOCTH  OOYYaroIIuXcs, IO3TOMY CaMOCTOSITEIbHOE  pelIeHHue  3ajaad
€CTECTBEHHBIM 00pa30M SIBIISIETCS peaju3aiueil  AesSTebHOCTHOTO IPUHITUIA
oOy4eHHUs.

B crpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» OCHOBHOW MIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEpP)KATEeIbHO-METOANYeCKue JnuHuM: «Yucna u
BEIYHCIICHUSY; «AJTeOpandecKre BBIPAKCHUSN»; «YPAaBHCHHUS W HEPABEHCTBAY;
«Dynkmuny. Kakmas u3 3TUX coaepKaTeIbHO-METONISCKUAX JTMHUN pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3YYCHHsI Kypca, €CTeCTBEHHBIM O0pa3oM IEpeIrieTasiCh |
B3aMMOJICUCTBYA C JAPYTMMH €ro JUHUsAMU. B XoJlle u3yueHus Kypca o0ydaromumMcs
MPUXOIUTCS JIOTHYECKH PaACCYXKJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ecO00pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/ielibl MATEMAaTUYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYy4YalOMMMHCS  OCHOB  YHUBEPCAIHHOTO
MaTEMaTUYECKOTO s3bIKa. TaKuM 00pa3oM, MOKHO YTBEPKIaTh, UYTO COJIEPKATEILHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AsreOpa» SIBISETCS €ro WHTETPUPOBAHHBIN
XapaxkTep.

Conepxxkanue nmHUM «Yuciia W BBIUKMCIEHUS» CIYKUT OCHOBOM ISt
JAJbHEUIIIeT0 M3yYeHUs MaTeMaTHUKH, CIHOCOOCTBYET Pa3BUTHUIO Y OOydYarOUIUXCs
JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHsSI TOJIb30BAThCS AITOPUTMaMH, a
TaK)Ke€ TPHOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TIOBCEAHEBHOM
JKU3HH. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM ITKOJIE CBSA3aHO C PAIlMOHATBHBIMUA H
UPpAMOHATBHBIMYU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JACHCTBUTEIHLHOM
yucie. 3aBepIIeHre OCBOSHUS YMCIIOBOM JTMHUHM OTHECEHO K CTapIlieMy 3BeHY 00IIero
oOpa3oBaHHs.

Copeprkanue IByX anreOpandecKux JUHUN — « AreOpandecKkre BhIpaKEHUsD» U
«YpaBHEHHsI YW HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYYAIOIIMXCS
MaTEMaTUYeCKOTrO armapara, HEOOXOAMMOTO JJIs peHIeHUs 3aJad MAaTeMaTHKH,
CMEXHBIX TPEIMETOB U TMPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOI IIKOJE
y4eOHBIN MaTepuan TPYNIUPYeTCS BOKPYT PalMOHAJIBHBIX BBIpAKECHUN. AnreOpa
JEMOHCTPUPYET 3HAUYCHHUE MAaTEeMAaTUKU KakK SI3bIKA JJI TIOCTPOCHHS MaTeMaTUYECKUX
MOJIesIeH, OMUCaHUs MPOIECCOB M SIBJICHUI peanbHOro mupa. B 3amaun oOydeHus
anredpe BXOIAT TakXkKe JajlbHelllee pa3BUTUE ANTOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOJAMMOro, B YaCTHOCTH, JJII OCBOEHUS Kypca WH(MOPMATHKH, U OBJIAJCHUE
HaBBIKAMHU JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanrne CMUMBOIBHBIX (POPM BHOCUT



CBOM crmeuuduueckuid BKJIAJ B Ppa3BUTHE BOOOpaXEHHs, CIOCOOHOCTEM K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepxanue (HyHKIIMOHAIBHO-TpaUUYECKON JTUHUM HAIlleJICHO Ha TOJIy4YeHHE
MIKOJbHUKAMU 3HAHUK O (YHKIMSX KaK BaKHEUIIEW MaTeMaTWU4ecKOW MOJETH IS
OIMCAHHUSA M WCCIIEJOBAHMS Pa3HO-OOpPa3HBIX IMPOIECCOB M SBJICHUN B MPUPOJC H
oOmiectBe. M3yueHue 3TOro marepuaia CIoCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS
YMEHUS UCTIOJIb30BATh PAa3IMYHbIC BBIPA3UTEILHBIE CPEJCTBA SA3bIKa MAaTEMAaTUKU —
CIIOBECHbIE, CHMBOJHMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (HOpMUpOBaHHE
NPECTABICHUN O POJIM MATEMATUKU B PA3BUTUH IUBUJIM3AIMA U KYJIbTYPHI.

MecT0 y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yweOHOMy IulaHy B 7-9 Kiaccax wu3ydyaeTcss YYeOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CJIEAYIOIIME OCHOBHBIE Pa3leibl COJAEPKaHUS:
«Uucna ©  BBIUUCHEHUS», «ANTeOpandyecKkue BbIPpAKECHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VY4eOHbIll MJIaH Ha HU3y4yeHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHE KaXKJIOro rojaa oOy4yeHHs, BCEro 3a TpU roaa
o0yueHus — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJITEBPA» (11O TOJAM OBYUEHU )
7 KIIACC

Yucaa v BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0Jl OT OIHON (HOPMBI 3aMUCH
npobeit k gpyroi. IloHsTHe palmoHAIBLHOTO 4YHCIIA, 3aluCh, CpaBHEHUE,
YOOPSAIOYMBAHUE  PAIMOHATIBHBIX  YHCEN.  ApudMeTHYecKHe  JICUCTBUS  C
palMOHAIBbHBIMU 4YKCiIaMU. PelieHue 3agad U3 peajbHOW INMPAKTUKKA HA YacTH, Ha
Jpo0Hu.

Crenenb C HaTypaJbHbIM TIOKa3aTeleM: ONpEIeeHHe, NpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OIPEEIICHHUS, 3aITUCh OOJBIINX YUCEN.

[TponeHThI, 3aMKCh TPOLIEHTOB B BUJIE IpOOU U IpOOU B BUJIE MIPOIIEHTOB. Tpu
OCHOBHBI€ 33]1a4M Ha MPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON MPAKTUKHU.

[IpumeHeHre  TPU3HAKOB  JIEIMMOCTH,  PA3JOKEHUE HA  MHOXUTEIU
HaTypaJbHBIX YUCET.

PeanpHple  3aBUCMMOCTH, B TOM  4YHClIe TpsiMas W oOpaTHas
MPONOPLIMOHATIBHOCTH.

AuredpanvecKue BbIPAKEHUS

IIepeMeHHBIE, YUCIIOBOE 3HAUYECHUE BBIPAKEHUS C MEPEMEHHON. JlomycTUMBbIe
3HAYEHUs TepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEIWYMHAMU B BHJIC
dbopmyibl. Beruncnenus mo Gpopmysam.

[IpeobOpazoBanne OyKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PABHBIC BHIPAKECHUS,
mpaBuia MpeoOpa3oBaHusl CyMM W TPOU3BEICHMIA, TpaBUIa PACKPBHITHS CKOOOK M
MIPUBEIACHUS TTOIOOHBIX CIaraeMBbIX.

CBoiICTBA CTENEHU C HATYPaJIbHBIM MOKA3aTEJIEM.



Onnowiensl U1 MHOrowieHbl. CteneHb MHorowieHa. ClioxXeHue, BhIUMTAHUE,
YMHOXEHUE MHOTOUYWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBaApaT CYMMBI U
KBagpaT pasHocTH. Popmylia pa3HOCTH KBaJpaToB. Pa3iiokeHrWe MHOIOYJIEHOB Ha
MHOXUTEIH.

YpaBHeHust

VYpaBHeHUE, KOpEHb YpaBHEHHUs, TMpaBWwia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JluHerHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEW JMHEWHOTO
YPaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUI MO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

*JluHeliHOe ypaBHEHHUE C IBYMs IIEPEMEHHBIMU 1 ero rpaduk 2. Cucrema aAByX
JVHEWHBIX YpPaBHEHUW C JBYyMs I[EPEMEHHBbIMU. PelleHHe CHUCTEM YpaBHEHHM
crioco0oM mojicTaHOBKH. [IpuMepsl pelieHus TEKCTOBBIX 3a7]a4 C MOMOIIBI0 CUCTEM
YpaBHEHUM.

DyHKUMH

Koopaunara Toukn Ha npsamoi. YucinoBele npoMeXyTKuU. Pacctosane mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssmoyromnpHas cuctema KoopauHaTt, ocu Ox u Oy. AbGcuycca 1 OpAMHATA TOYKU
Ha KOOPJIWHATHOM miockocT. [Ipumepsl rpadukoB, 3a1aHHbIX GopMynamu. UteHue
rpaduKOB peaibHbIX 3aBUCUMOCTEH.

[Nonsitue dpynkiuu. 'paduk dhynkiun. CoicTBa pyHkuuid. Jluneitnas GyHkims,
e€¢ rpaduk. I'paduk dbyukmuu y = kx + b. *I'paduyeckoe pelnieHne IMHEHHBIX
ypaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KVIACC
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KBagpatueiit kopenp u3 uwucna. *[loHstue 00 uppalMoHAIBLHOM YHUCIE.
Hecatuunblie MPUONMKEHUS UppalMOHaIbHbIX uncen™®. CBoiicTBa apudmeTnyecKux
KBaJpaTHBIX KOPHEH M WX MPUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN U
BBIUHUCICHUSAM. *J[eficTBUTEIIbHBIC YKCIa ¥,

Crenens C 1eNbIM MOKa3aTesieM 1 €€ cBoiicTBa. CTaHaapTHAs 3allKCh YKCTA.

AuredpanvecKue BbIPAKECHUS

KBagpaTHbIil TpEXUIEH; pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanyeckas ApoOb. (OCHOBHOE CBOMCTBO anreOpanyeckod JpoOwu.
CnoxeHue, BBbIUMTAHME, YMHOXXCHHUE, JeJCHUE  alreOpandeckux  JIpoOeil.
PanonanbpHbIe BRIpKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, hopMyra KOpHEH KBapaTHOrO ypaBHeHus. * Teopema
Buera*. Pemenne ypaBHEeHUH, CBOISAIINXCSA K JIMHEMHBIM U KBaJpaTHbIM. [IpocTelimme
JIPOOHO-pallMOHATbHBIE YPABHEHUSI.

*'paduueckas MHTEpPHpETAIUS YPAaBHEHUM C IBYMS MEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUM C ABYMs MepeMeHHbIMU ™. [IpuMepnl pemeHuss cucrem

2 3H€CL n gajec * * 0003HAUYECHBI TEMBbI, U3YUCHUC KOTOPBIX IMMPOBOAUTCA B O3BHAKOMUTCJIIbHOM ILIAHE. Hez[aror
CaMOCTOATCIILHO ONPCACIIACT 00BeM n3yd4aceMoro mMarepuala.



HEJIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 33/1a4 anreOpandeckKuM CIiocoOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJHOW IEPEMEHHOU.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUMH

[Tonsitue pyHkumuu. O6macTh ONpeeaeHuss U MHOKECTBO 3HAUCHUNH (PYHKLIUU.
Crioco6sl 3aanust PyHKIUI.

I'paduk Pynkumu. Ytenue cBoilcTB ¢QyHkiuu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

@DyHKIMH, ONHCHIBAIOIIME TPSIMYHO M OOpaTHyl0 IPONOPLUUOHAIBHBIE

3aBHCHMOCTH, HX Tpapukn. yHKIuK y = X%,y = x°,y = /X, y =L *T'papudeckoe
X

pelieHne ypaBHEHUN U CUCTEM YpaBHEHHIT™.

9 KJIACC
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PannoHnanpHble yncna, *MppalnvoHaJbHbIE YMCIA, KOHEUYHbIE U OECKOHEYHbIE
NEeCATUYHBIE 1poOH. MHOKECTBO JIEHCTBUTENbHBIX YHCEIT; IECTBUTEIbHBIC UNCTIA KaK
OECKOHEUHbIE AECATUYHbIE IpoOH. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEVCTBUTEIIbHBIX YUCEN U KOOPANHATHOU MPSMOU.

CpaBHeHMe  JCHMCTBUTEIBHBIX 4YMCEN, apumeTuyeckue JeHCTBUS €
JIEUCTBUTEIbHBIMU UUCIIaAMU *.

Pa3mepbl OOBEKTOB OKpYKAIOIIErO0 MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpuOnmxk€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHUS U HEPABEHCTBA

JluneniHoe ypaBHeHue. PenieHune ypaBHEHHM, CBOISIIUMXCA K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISIIMXCSA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *[IpuMepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTETICHEHN Pa3JI0KECHUEM HAa MHOKHUTEIHU *,

Pemenue JTPOOHO-pAITMOHATBHBIX YPaBHEHUU.

Perenne TeKCTOBBIX 3a/1a4 alredpanyeckKuM METOIOM.

VYpaBHeHue ¢ IBYMs NEepeMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHHUU C ABYMs NEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHHM,
OJIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 aJIreOpaudecKUM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW IIEpEeMEHHOU. Pelrenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOMW nepeMeHHOoW. KBaaparHele HepaBEeHCTBA.
['padmyeckas wuHTEpHpeTansi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMHU.



DOyHKUMH
KBampatnunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapabona, KoopIuHATHI
BEPILKHBI Mapaboibl, OCh CAMMETPUHU MapadoJIbl.
I'paduxu GyHKIMiA: y = kx, y = kx + b, y = X%,
Yy = /X,y = kuunx cpoiicTa.
X

YucoBblie 0C/1€10BATEJIbHOCTH U IIPOTPECCHU

[TonsTrie YKCIOBOM MOCIENOBATENIBHOCTH. 3aJaHuE TOCJIEeI0BaTEIbHOCTH
pEKyppeHTHOH dhopMyoi U HOpPMyYIIOi n-To YIeHA.

Apudmernueckass u reomeTpuueckas mporpeccuu. Dopmynbl n-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

*N300pakeHne WICHOB apU(METHYECKOM U TeOMETPUUYECKOW MpOrpeccuit
TOYKaMHU HA KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCHOHEHUMAIbHBIA POCT.
CioxKHbIE TPOLEHTHI *.

[INTAHAPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJILHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

OcBoenune ydeOHOro kKkypca «AnreOpa» Ha YypOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus JOJDKHO OO€cCleunBaTh JOCTHXKEHUE CIHEAYIOIIUX MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIIHTATOB:

7 KIIACC
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BrimonHsaTh, coueTass yCTHbIE M TNHChbMEHHBIC TNPUEMBI, apudmeTHIecKue
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HaYe€HUS] YHUCIOBBIX BBIPAXKEHUN; TPUMEHSITH pPa3zHOOOpa3HbIC
CroCcOObl M TPHUEMBI BBIUMCICHUS 3HAYCHHUHN JAPOOHBIX BBIPAKEHHM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTes OT OomHOM (OPMBI 3alUCH YHUCEN K JIpyroil (mpeoOpa3oBHIBATH
JTECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO AECATUUYHYIO ApoOb). CpaBHUBATH U
YHOPSII0UMBATh PallMOHATBHBIE YHCIIA.

OKpyIJISTh Yncha.

BeINogHATE PUKUAKY W OLIEHKY pe3yJIbTaTa BBIYMCICHUH, OIEHKY 3HAUYCHUI
YHCJIOBBIX BBIPAXKEHUU.

BrInonHATh JEHCTBUS CO CTENEHAMU C HATypajJbHBIMU MTOKA3aTENSIMHU (C OIOpOM
Ha CIIPaBOYHYIO WH(POPMAITHIO).

[IpuMeHsTh NMPU3HAKU AEITUMOCTH, Pa3I0KEHUE Ha MHOXKHUTEIN HATypallbHBIX
quCel.

Pemate mpocteiiime MNpakTUKO-OPUEHTUPOBAHHBIC 3aJaud, CBS3aHHbBIC C
OTHOIIICHHEM  BEJIWYWH,  MPONOPIMOHATBLHOCTHIO  BEJIWYMH,  MPOIEHTAMU;
MHTEPIPETUPOBATH PE3YJIBTATHI PELICHUS 3a/1a4 C YYETOM OIPaHUYEHUN, CBA3AHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

AnredOpandecKkue BhIPAKEHUSA



OpueHTUpOBaTbCA B TOHATHAX U ONEpPUpPOBaTh Ha 0a30BOM ypOBHE
anredpandecKo TEPMUHOJIOTMEN U CHMBOJIMKOM.

HaxoauTte 3HaueHHs OYKBEHHBIX BBIPAKEHUH @pPU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BoinonHATe peoOpazoBaHus LEN0r0 BBIPAKEHUSI B MHOTOYJIEH NPUBEICHUEM
NOJIOOHBIX CJaraéMbIX, paCKphITHEM CKOOOK.

BBINIONHATE yMHOKEHHME OJHOWICHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOYJICH, MPUMEHATH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIIPaBOYHYIO WH(POPMAITHIO).

OcyliecTBIATh PA3J0KEHUE MHOTOYJIEHOB Ha MHOMKHUTEIU C I[OMOUIBIO
BBIHECEHUS 3a CKOOKHU OOIIEr0 MHOKUTEINS, TPYNIUPOBKH ClIaraeéMbIX, IPUMEHEHHUS
dbopMyI1 COKpAIIEHHOTO YMHOXKEHUS (C OMOPOH Ha CIIPaBOYHYIO0 HH(POPMAITHUIO).

[IpuMeHsATh npeoOpa3oBaHUsl MHOTOWICHOB JIJISl PEIICHHS] PA3IMYHbIX 337a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHM II0OKA3aTEISIMU U
peoOpa3oBaHus BIpaXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMALIHIO).

YpaBHeHNs H HEPABEHCTBA

Pemare nMHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NPUMEHSA NpPaBUIIA
nepexoaa OT UCXOJHOIO YPaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, siBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

HNmets mpencraBieHue O rpapUuecKUMX METOAaX MpH PELICHUM JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[lonGupats npuMepsl NHap YHUCEN, SBIAIOLIUXCS PEIIEHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOpJAMHATHON MJIOCKOCTU IpaUK JUHEWHOTO YPaBHEHUSI C IBYMS
NEePEMEHHBIMHU; MOJIb3YyACh IPapUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUSL.

Pemate cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JBYMS MEPEMEHHBIMHU, B TOM
yucie rpadpuyecku (C onopor Ha aaropuT™M YYEOHBIX IEUCTBUIL).

CocraBisaTh (MOcae COBMECTHOTO aHAIN3a) U PEIIATh IMHEIHOE ypaBHEHUE UITU
CUCTEMY JIMHEWHBIX YPAaBHEHHM 1O YCJIOBHUIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJaud MOJTYyYEHHBIH pe3ynbTar.

Koopaunarel u rpapuku. @yHKUNH

N300pakaTh HA KOOPJIMHATHON MPSIMOM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl; 3allMCHIBATh YUCIIOBBIE MPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM;
CTpouTh rpaduiky auHeHbIX GyHKUMNA. CTpouTh rpaduk pyHkuuu y =kx + b.

OnuceiBaTh € TOMOILIBIO (PYHKIUMH U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne GyHKIHUU MO 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocoO® MpeacTaBlieHUs W aHanu3a WH)opmaiuy;
U3BJIEKATh U MHTEPIPETHUPOBATh HH(OPMALINIO U3 TPadUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.



8 KUIIACC
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Hcnonp30BaTh HavyalbHBIE MPEACTABICHHUS O MHOXECTBE JIEMCTBUTEIIBHBIX
YuCeN JJIsi CPAaBHEHMs, OKPYIJICHUS W BBIYUCIICHUH; M300paXkaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ySd MpPU HEOOXOJUMOCTH KaJbKYJSTOP; BBINOJIHATDH
npocrediue mnpeodpa3oBaHUs BBIPAXKEHUH, COJEp)KalllUX KBaJpaTHbIe KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJNBIIUX M MAaJBIX YHCEN C TOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AaredpanvecKue BbIPAKEHUS

[IpyumMeHATP TOHATHE CTENEHM C  LEeJIbIM  I10Ka3aTejaeM, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIUX CTEINEeHW C LETbIM IMoKaszaTesneMm (C
UCITIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAITUN).

BBIMIONHATE HECTIOXKHBIE TOXKJIECTBEHHBIE MPeoOpa3oBaHUs palMOHATBHBIX
BBIPOKEHUI HAa OCHOBE MpaBWJ JEHCTBUI HAJ MHOTOYJIECHAMHU M alreOpandecKuMu
JTPOOSIMH.

PackiianpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTe npeoOpazoBaHusl BBIPAKEHUHN ISl PEUICHUs] Pa3IMYHBIX 3ajlad U3
MAaTEMATHKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CITPABOYHOMN
uH(dOpMaIMU) U palOHANIbHBIE YPAaBHEHHS, CBOMSIIHUECS K HUM, CHUCTEMBI JBYX
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

[IpoBoauTe npocTene UcciieI0BaHus ypaBHEHUN U CUCTEM YPABHEHUH, B TOM
YuClie ¢ MPUMEHEHHEM TpaduuecKux mpeacTaBieHui (yCcTaHaBIMBATh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPABHEHUW PEUICHUS, €CIIM UMEET, TO CKOJbKO, U Mp.) C
OTIOpPOM Ha aNTOPUTM YUEOHBIX JEeHCTBUM.

[lepexoauTh OT cllOBeCHON (HOPMYIMPOBKM 3a1auyu K €€ anreOpandyeckoi
MOJIEIA C TOMOIIBIO COCTABJIICHUS YPAaBHECHUS WM CHCTEMbl YPaBHEHHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbINA pE3yJIbTaT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB 11 CPABHEHMS, OLICHKH; pellaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM NMEPEMEHHON M UX CHUCTEMBbI; JaBaTh TpapUUECKyIO
WJUTIOCTPAIAI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

OnepupoBarh Ha 0a30BOM ypoBHE (YHKIIMOHAJILHBIE TIOHSITHS W SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEATh 3HAUYCHHE (PYHKIUU TIO
3HAYCHUIO apryMEHTA; ONpeesaTh CBOMCTBA (DYHKIUU 110 €€ Tpaduky.

Crpouth rpad KK SJIEMEHTAPHBIX QYHKLUM BUAA , y =X, y=x>,y =+/x ,y=

k; omrceIBaTh CBOWCTBA YMCIOBOUM (PYHKITUU 110 €€ TpaduKy (Mpu HEOOXOAMMOCTH C
X

HaIpaBJISIOLIEH TOMOILBIO).



9 KIIACC

Yucsia v BBIYUCITICHUS

CpaBHUBATH U YNOPSI0YUBATH PALlMOHAIIBHBIC U UPPALMOHAIIbHBIC YHCIIA.

BoinonsaTe apudmeTrueckue NeUCTBUS ¢ pallMOHAIIBHBIMU YHUCIIAMHU, COYeTas
YCTHBIE M NHUCBMEHHBIE MPUEMBI, BBINOIHATH BBIYMCICHUS C HPPAlUOHAJIbHBIMU
YUCIIAMH.

HaxonauTe 3HaueHUs CTEMEHEN C LEJIbIMU MOKA3aTENSIMU U KOPHEN; BEIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKECHHIA.

OKpyryisiTh  ACHUCTBUTENBHBIE YHWCIA, BBINOJHATH NPUKHUIAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeliHbIE W KBaJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOISALIMECS K HUM,
npocTenime ApoOHO-paIllMOHAIbHBIE YPABHEHHUS.

Pemate mpocreimme cuCTeMbl JBYX JIMHEWHBIX YpPaBHEHUHM C JBYMs
MEPEMEHHBIMHU M CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBJISICTCS
JUHEWHBIM (110 BU3yaJILHOU omope).

Pemiate mpocteifiiie TEKCTOBBIC 3alaud  alreOpanvyecKuM CIoco0oM ¢
MOMOII[BI0O COCTaBJICHHS YPAaBHEHHUSI WM CHUCTEMBbl JIByX YpPaBHEHUU C JABYyMS
NEePEMEHHBIMHU.

[IpoBOAUTE MPOCTENUIIINE UCCIAEAOBAHNS YPABHEHNN U CUCTEM YPABHEHHM, B TOM
Yyuciae ¢ NpUMEHEHHEeM TpaduyecKuX MpeacTaBieHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemares nuHeiHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pelIeHNe HEpPaBEHCTB Ha YHUCIOBOM MPSIMOM, 3alMCHIBATH PEUICHHWE C MOMOILBIO
CUMBOJIOB.

Pemiats cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOLIUE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPSIMOM, 3aITUCHIBATH PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEIIEHUH PA3TUYHBIX 33/1a4.

DOyHKIUU

Pacnio3naBate GyHKIMM UW3Y4YeHHBIX BHUAOB. llokas3piBaTh CXeMaTHYECKU
pacIooKeHUE Ha KOOPMHATHOM IJIOCKOCTU TpaduKOB PyHKIMM BUaa: y = kx, y = kx

+ b, ,y=ax* + bx +¢c, y =X,y = Jyx, y = "’; B 3aBHCHMOCTH OT 3HA4YEHHIA

K03((PUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIMUHA.

Ctpouth U M300paKaTh CXEMATHUECKH TpapUKU KBAJAPATUIHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIU 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTUuHyl (QYHKIUIO N0 (GopMyse, TPUBOAUTh IMPUMEPHI
KBaIpaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, T€OMETPHH.

Yuc/i0Bble OC/I€10BATEIbHOCTH U IPOrPeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
crnoco0ax 3aJaHusl.

BoImonHATe  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opMmMyda n-ro  WieHa
apu(MeTHYecKoO M TeOMETPUYECKOW MPOTPECCHl, CYMMBbI MEPBBIX 7 UYJIEHOB (C
OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).



Pemate 3a1a4n, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIILHOCTAMHU, B TOM YUCIIE
3aJaud U3 pPEaNbHOM KHU3HU (C HCIOIB30BAaHUEM KaJIbKYJISITOpa, ITU(GPOBBIX
TEXHOJIOTHH ).

OEJEPAJIBHASA PABOYASA ITIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCBI
Leau u3yueHusi yaeGHOro Kypca

OO6mue uenu nzydeHus: yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOI1
OOO. OnHm 3aKkIOYarOTCs, MPEXKIE BCErO B TOM, YTO HAa YpPOKax I'€OMETPUHU
OOy4YaromMiicss y4uTCS TPOBOJAUTH  JOKa3aTelIbHbIE PACCYXKJIEHHUS, CTPOUTH
JIOTUYECKUE YMO3AaKIIOUEHUS, JIOKa3blBaTh HCTHUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MTPOBOJUTH PACCYKIECHUS «OT HNPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (POpMyIHpOBaThH OOpaTHBIE yTBepxkaeHUs. B oOydeHun
YMEHUIO PpaCCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIBHOE 3HAYCHUE HW3YUCHUS
T€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMAaTUYECKOH IIKOJIE.

BTtopoii mnenpr0 u3y4eHHsT TEOMETPHUM SIBISETCS MCIIOJNB30BAHUE €€ Kak
WHCTPYMEHTA MpPU PELIEHWH KaK MaTEeMaTH4YEeCKUX, TaK M MPaKTHUYECKHX 3ajad,
BCTPEYAIOUIUXCS B PEATIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIATEIbHAS
JUHUS B WM3YyYEHHM TE€OMETPUM B MIKOJdE. [l 3TOro ydumTeno pEeKOMEHIYeTCs
noa0upaTh 3aJauyd MPAKTHYECKOTO XapakTepa Il pacCMaTpUBAEMBIX TEM, YUHUTb
OOy4YaroIIMXCsl CTPOUTh MAaTEMaTUYECKUE MOJICTN PEaAIbHBIX JKU3HEHHBIX CUTYaIuH,
MPOBOJAUTH BBIYUCIEHUS M OLEHHBATh aJICKBATHOCTh IOJIYYEHHOIO pe3yJbTara.
KpaitHe BaxXHO TOAYEPKUBATH CBSI3W TEOMETPUU C JPYTUMH TMPEeAMETaMU,
MOTHUBUPOBATh HCIOJIb30BaTh OMPEEICHUSI TEOMETPUUYECKUX (GUTYp U TIOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHHE TTOJTYYCHHBIX YMEHUN B GU3HUKE U TEXHUKE. DTHU CBSI3U
HauOoJee IPKO BUIHBI B TeMaxX «BekTopsl», « TpUroHOMeTpru4ecKrue COOTHOIICHHUS,
«Meton koopauHa™ u «Teopema ITudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy IulaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«["eomeTpus», KOTOPHIH BKIIIOYACT CJICAYIONINE OCHOBHBIC pa3felibl COACpIKaHUs:
«["eomeTprueckne GUTYpHI ¥ UX CBOHCTBaAY, «MI3MepeHue reOMEeTPHIECKUX BETUIUHY,
a Takke «JlekapToBBI -KOOpAMHATHI Ha IUIOCKOCTH», «BekTopwl», «llBMkeHus
iockoct» U «lIpeoOpazoBanus mogo00us .

VY4eOHbIi TUIaH MpeaycMaTpUBaeT U3yYyeHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXOs U3 HEe MeHee 68 yueOHBIX 4acoB B yueOHOM TroJly, BCETrO 3a TPU rojia 00ydeHHsI
— He meHee 204 Jacos.

COJIEPYKAHUE YUYEBHOI'O KYPCA «EOMETPUSI» (ITO TOJJAM
OBYUEHU)

7 KIIACC

HavanpHble nonsaTus reomerpun. Touka, npsimas, OTpE30K, Jdyd. Yrou. Buuabl
yrioB. BeprukanbHple W CMexHBIE yribel. buccekrpuca yrna. Jlomanas,



MHOI'OYrOJIbHUK. [[apamienbHOCTh U NEPIEHAUKYIIIPHOCTD IPSIMBIX.

*CummeTpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHU™.
[Ipumepsl CUMMETPHUH B OKPYKarOLIEM MUPE.

*OCHOBHBIE IOCTPOECHUS C TOMOILBIO IUPKYJIS M JIMHEHKH *.

TpeyronsHuk. BeicoTa, Meauana, OMccekTpuca, ux cBoiicTBa. PaBHOOEApEHHBIN
Y PaBHOCTOPOHHUH TPEYroJIbHUKHU. HepaBEeHCTBO TpEyrobHUKA.

CBoiicTBa U NMpU3HAKK PAaBHOOEAPEHHOIO TpeyroiabHuka. [IpusHaku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MapaJUIeIbHBIX MPsAMBIX. CyMMa YIVIOB TPEYTOJIbHUKA.
BHemHue yrisl TpeyrojabHUKA.

IIpsMoyrosibHbIlE  TpeyrosbHUK. (CBOMCTBO MEIUaHbl  NPSIMOYTIOJIBHOTO
TPEYTOJbHUKA, IIPOBEAEHHON K TUIOTEeHY3€. [Ipu3Haku paBeHCTBa NMPAMOYIOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTrONIBHBII TpEyTroiabHUK ¢ yriioMm B 30°.

HepaBenctBa B reoMmeTrpuu: *HepaBEHCTBO TpPEYroJbHHKA*, HEPAaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OonblieM yrie U OOoJIbLIEH CTOPOHE TPEyroJIbHHKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

*T'eomeTpuyeckoe MecTo ToueK.™ buccekrpuca yria W CEepeIuHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpy»XHOCTB ¥ KpYT, XOpAa U JUaMeTp, UX CBOKMCTBA. B3auMHOE paconoxeHue
OKpY’)KHOCTH U TmpsaMou. KacarenbHas u cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAasA B yroJl. BnmcanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KITIACC

UYetpipéxyronpauku. [lapamnenorpamm, ero mpu3Haku M CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (IIPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuus, €€ CBOWCTBA U  IPHU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

*Meron yiBoeHus MeauaHbl. L{eHTpanbHas cuMmMeTpusl.

Teopema daneca u Teopema 0 MPONOPLUOHAIBHBIX OTpe3kax. CpenHue JTMHUU
TPEYroJIbHUKA U Tpaneuuu. L{eHTp macc TpeyrojabHuKa.

[Togobue TpeyroabHUKOB, KO3 duiueHnt mnomodusa. I[IpusHaku momoOus
TpeyroiabHuKoB*. [IpuMenenne noqo0us mpu peleHrny NpakTUYECKUX 3ajad.

CpoiictBa miomaneid reomerpuyeckux ¢uryp. Dopmynsl a8 mwiomaau
TpPEYroJibHUKa, NapajienorpaMma, pomoOa u Tpaneuud. OTHOUIEHUE IUIOLIAACH
no00HBIX GUryp.

Brruncnenue 1mionanei TpeyroJibHUKOB U MHOIOYIOJBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembr Iludaropa mnpu pemeHun
NPaKTUYECKUX 3a/]a4.

CHHYyC, KOCHHYC, TaHI€HC OCTpPOro yria IMpsSMOYTOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKre (QYHKIUHU YTIIOB
B 30°, 45° u 60°.

3 3neck u manee * * 0603HAYCHBI TEMBI, NU3yIEHUE KOTOPHIX IPOBOIKUTCS B O3HAKOMHUTENBHOM IuIane. [lemaror
CaMOCTOSITENTFHO OIIpEeNsIeT 00beM H3y9aeMoro MaTepHraa.



BrnucanHble U IEHTPAIIBHBIE YTJIbI, YTOJI MEXKAY KacaTeJIbHOW U XOPAOU. YTIIbI
MEXKIy XOpAaMHM M CEKyLIMMH. BIMCaHHBIE M ONMCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumnoe pacnonoxkeHue nByx okpyxHocred. Kacanume okxpyxsHocteil. OOmue
KaCaTeJIbHBIE K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCMHYCOB M Te€OpeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*[IpeoOpazoBanue nogodus. [logobue cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 Ipou3BEACHUN OTPE3KOB XOPA, TEOPEMBI O TIPOU3BEAECHUN OTPE3KOB
CEKYIIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOM *.

Bektop, gnmHa  (MOIynb) — BEKTOpa,  COHAINPABJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINlEpallMd HaJd BekTopaMu. PasnoxeHue BekTopa IO JABYM
HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKalnspHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHE IS HAXOXKACHUS JIUIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI Ha MJIOCKOCTH. *YpaBHEHUS MPSIMON * U OKPY>KHOCTH
B KOOpJMHATaX, IEPECEUECHUE OKPYKHOCTEH M MNpPAMBIX. MeTo KOOPAMHAT U €ro
IPUMEHEHHE.

[IpaBubHBIE MHOTOYTOJIBHUKY. [1TMHA OKpY:KHOCTH. ['pagycHas u paanaHHas
Mepa yria, BEBIYUCIEHUE JUIMH AYT OKpy>kHOCTel. [nomane kpyra, cekropa, CerMeHra.

*J|BU’KEHHS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (3JI€MEeHTapHbIE
npencrasienus). [lapannensasiii nepenoc. [ToBopot*.

[INTAHAPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHUA
®EJIEPAJILHON PABOYEN ITPOI PAMMBI KYPCA «'EOMETPUSI» (TTO
I'OJAM OBYYEHN )

OcBoenune ydebHoro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JIOJDKHO OOECIeYrBaTh JOCTIDKCHHE CIEAYIONIMX MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Pacno3naBaTh n3y4ueHHBIE TEOMETPUIECKUE (DUTYPHI, OTPENIETSATh UX B3aUMHOE
pacrnoyio)keHune, n300paxaTh TE€OMETpUYECKUE (PUTYpPHI; BBINOIHATH YEPTEKHU II0
yCJIOBHUIO 3ajiaun. M3MepsATh JIMHEHHbIE U YIJIOBbIE BEJIWYMHBL. PemaTh 3agaun Ha
BBIYUCJICHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTte rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYHH MPEIMETOB B peabHON
’KU3HU, Pa3MEpPOB MPHUPOJHBIX 00bEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh YepTEkKHU K FEOMETPUUECKHUM 3a/1ayaM (C UCTIOJIb30BAHUEM CMBICIIOBOM



OTIOPBI: HABOSIIINE BOIIPOCHI H/WITH aJTOPUTMa YIEOHBIX JCHCTBHI).

[Tonp30BaThCcd TNpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBoauTh  NOKA3aTENbCTBA  HECIOXKHBIX  FE€OMETPUYECKUX  TEOPEM.

[Tonp30BaTbCd NpPU3HAKAMHA PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEJUAHBI, IPOBEIAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIICHUY TEOMETPUUECKUX 3a71a4 (C UCTIOIB30BAaHNEM 3PUTEIIBHON HATJISTHOCTH W/WITH
BEpOAIILHON OMOPBI).

Onpenensars nMapauieIbHOCTh MPSMBIX ¢ IIOMOIIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpenensT MNapajiieIbHOCTh MNPSIMBIX C TOMOIINBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

PemaTe 3a1aun Ha KiieT4aToi Oymare.

[IpoBOIUTH BRIUMCICHUS U HAXOJAUTH YUCIIOBbIC U OYKBEHHbBIC 3HAUCHHUS YTJIOB
B I'€OMETPUYECKHMX 3aJa4ax C MCIIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJbHUKOB WU
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUU JBYX
MapaJuICIbHBIX IPSAMBIX CEKyIlIeH. Pemars npakTuyeckue 3anadd Ha HaxXOXKICHUE
YIJIOB.

NmeTs nipeicTaBaeHne O MOHITHE TEOMETPUUECKOTO MECTA TOYEK.

DopMynUpOBaTh OMPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JuUaMeTpa
OKPYKHOCTH, IOJIb30BATHCA MX CBOMCTBAMH. YMETh MNPUMEHSTHh 3THU CBOMCTBA IpHU
pEIICHUY 3a7a4.

OpueHTHpPOBATHCS B MOHATHAX: OMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPY’KHOCTb,
IIEHTP ONUCAHHOW OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPHUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAOTCS B OJTHOM TOYKE, M O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYJISAPbl K CTOPOHAM TPEYTOJIbHHUKA NEPECEKATCS B OJHOU
TOYKE.

OpueHTUpOBAaThCS B TOHSATHUAX U ONEpUPOBaThH Ha 0a30BOM YpPOBHE:
KacarelibHasg K OKPY)KHOCTH, Te€opema O MEpIEeHAUKYJISPHOCTH KacaTeIbHOW H
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTre mpencrtaBiieHWE O NPOCTEHIINX TE€OMETPUUYECKUX HEPABEHCTBAX, MX
IIPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOILIBIO LUPKYIS U
JIMHEWKHU.

8 KUIIACC

Pacrio3HaBaTte OCHOBHBIE  BHUJBl  YETBIPEXYTOJIBHUKOB, WX  DJJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IPU PELICHUHA F'€OMETPUYECKUX 3a1a4.

OpueHTHPOBATHCSI B MOHATUM — TOYKU NEPECEUEHUsT MEAUaH TPEYrOJIbHUKA
(LeHTpa mMacc) B pelIeHrHy 3aj1ad.

Biianers nmonstreM cpeaHen JIMHUM TPEYTOJIbHUKA U TPAIIEUU, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUU NPOCTENIIUX FeOMETPUUECKUX 3a1a4. VIMeTh npencraBiieHue
o Teopeme dajeca U TeOpeMe O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHUs TPAKTUUECKUX 3aj1a4 (C ONOPOil Ha 3pUTENIbHYIO HATJISAHOCTB).

[IpumensaTh TpU3HAKU TOAO0MS TPEYTONbHUKOB B PEIICHWU HECIOKHBIX



F€OMETPUYECKHX 3a7au.

[Tonb3oBaTbes Teopemoit Iludaropa s pemieHHsT TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete DNOHATUSMHM CHUHYyca, KOCHMHYCa W TaHI€HCAa OCTPOro yria
NPSIMOYTOJIBHOTO TpeyroibHuKa. [loab30BaThCd ATUMU TOHSATUSIMHU IS PEIICHUS
MPaKTUYECKUX 3a/1a4 (IpU HEOOXOUMOCTH C ONIOPON Ha AJITOPUTM IIPaBUIIA).

Beraucnate  (pasnmuuHbiME - criocobamu) (C OMOpOd  HA  CIPABOYHYIO
uH(OpPMAIMIO) IUIOMAAb TPEYrOJbHUKA W IUIOMIAANM MHOTOYTOJNBHBIX (UTYD
(TTOMB3YSACh, TI€ HEOOXOAUMO, KATBKYIATOPOM). [IpMEHSATh TIOTydeHHBIC YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets MOHATUSMH BOUCAHHOTO U IIEHTPAJIBHOIO yIia, HCIOJIb30BaTh
TEOpEMbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEKYIIMMH) U YIJIe MEXKITY
KacaTeIbHON M XOPAOU NpH PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnanerr moHSATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSIThH CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH MPOCTEUIIINX 3a/1au.

[IpuMeHsTh MOJTyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKUE
MOJIeNIN IS 33]1a4 peajabHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOUIUE BBIUMCICHUS C
NPUMEHEHUEM TMOJ00Ms UM TPUTOHOMETpUM (TMOJIB3YSCh, TJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMHU OCTPBIX YIII0B, HAXOAUTh C UX MMOMOIIbIO
pa3NUYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJNbKYJIATOpA) AJWHBI W YIIbl JJIA
HETaOJIMYHBIX 3HAUYCHUH.

[Tonb30BaTbesa GopMysiaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISI HAXOXXIEHUS COOTHOLICHHH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMUYMHAMH (C OTIOPOM Ha CIIPaBOYHYIO MH(DOpMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKICHHS Pa3INYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MIPU PELICHUU
MPOCTEUIINX T€OMETPUUECKUX 3a/1a4.

Bnagets nonstusiMu npeodpazoBaHus Mog00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
non00HbIX ¢uryp. [lonp3oBaThes cBOMCTBAMU MO100MS MPOU3BOJIBHBIX (DUTYP, YMETh
BBIYHCIIATH JJIMHBI U HAXOAWTH YIJbl y MOJO0OHBIX (puryp (Mo aaroputMy ydeOHBIX
nevctBuii). IlpumeHsTh cBoicTBa MOMOOMS B MPAKTHUYECKUX 3aJadax. YMETb
IPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

ITonb30BaTbca TeopeMaMu (110 BU3YaJIbHOM OMOPE) O MPOU3BEIECHUN OTPE3KOB
XOpJ, O TPOU3BEIECHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpaMH, MOHUMATh WX TEOMETPUUYCCKUNA U (U3HUUECKUI
CMBICJI, TPUMEHATH UX B PEUICHUH F'€OMETpUUYECKUX U puznyeckux 3anad. [IpumensTs
CKaJIIPHOE MPOU3BEIEHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YTJIOB.

ITonp30BaThCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSATD €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagets NOHATHSAMU NPABWIBHOIO MHOTIOYIOJIBHUKA, JJIMHBI OKPY’KHOCTH,



JUIMHBI 1yTH OKPY>KHOCTH M PaJIMAaHHOW MEPBI YIJIa, YMETh BBIYUCIISTS ILJIOIIAIb Kpyra
U ero yacted (c omopoil Ha crnpaBouHyl0 HHpopMaiuio). [IpuMeHsTh mosydyeHHbIe
YMEHHMsI B IPAKTUYECKUX 3a/1ayax.

Haxomute ocu (wiu LEHTPBI) cUMMETpuH GUTYp, TPUMEHSATH JBHXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIIy4dasiX.

[IpuMeHATh MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTUYECKHE
MOJIEIN IS 33]1a4 pealbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOUIUE BBIUMCICHUS C
NPUMEHEHUEM T0J00MS M TPUTOHOMETPUYECKUX (PYHKUUMUA (TOJIB3YyACh, THE
HE00X0IMMO, KaJIbKYJISTOPOM).

OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» 7-9 KJTACCBI

esin u3yyeHus y4eOHOro Kypca

B coBpemenHoM 11u(ppoBOM MHpE BEPOATHOCTh U CTATUCTUKA MTPUOOPETAIOT BCE
OOJIBIIIYI0 3HAYUMOCTh, KaK C TOUYKU 3PEHUS MPAKTHUUECKUX MPUIIOKEHUHN, TaK U UX
posii B 00pazoBanuu. Kax bl ye0BeK MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE
MMEIOIIUXCS Y HETO NaHHBIX. A JjIsi 000OCHOBAaHHOI'O MPUHSITUS PEIICHUS B YCIOBUAX
HEJIOCTaTKa WM W30bITKa HH(pOpMAMU HEOOXOAUMO B TOM YHCJIE XOPOIIO
c(hOpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUECKOE MbllIeHne. MIMeHHO mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM 4YHUCIE
oOyuaroruxcst ¢ 3[IP, ¢yHKIIMOHATBHYIO TPaMOTHOCTH, BKJIIOUAIONIYIO B CceOsl B
KaueCTBE HEOTHEMJIEMOM COCTABIISIIONICH yMEHHWE BOCIHPUHUMATh M KPUTHYECKU
aHAM3UPOBaTh WHGOPMAIINIO, TPEACTABICHHYI0 B Pa3IUYHbIX (opMax, MOHUMATH
BEPOSITHOCTHBI XapaKTE€p MHOTHX pEaJbHBIX MPOIECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpUHITMIIAMU cOOpa, aHallM3a U MPEACTABICHUS TAHHBIX W3 PA3TUYHBIX cep KU3HU
o0111ecTBa U TOCYJapCTBa MPUOOIIaeT 00yJaromuXcs K 00IIeCTBEHHBIM UHTEPECaM.

B cTpykType mnporpammbl y4eOHOTro Kypca «BeposiTHOCTh U CTaTHCTHKA»
OCHOBHOM WIKOJbI BBIICIICHBI CIEAYIOUIME COAEPKATEIbHO-METOANYECKUE JINHUU:
«IIpencraBnenre JaHHBIX U OMKCAaTeNIbHAsI CTATUCTHKA»; «BeposSTHOCTBY; « DJIIEMEHTHI
KOMOHMHATOpUKNY; «BBeaeHue B Teoputo rpadony.

Conepxanue nunuu «lIpeacTaBieHne NaHHBIX U ONHUCATENbHAS CTAaTHUCTUKA»
CIIy’KUT OCHOBOH 11 (HOPMUPOBaHUS HABBIKOB PabOTHI C MHPOPMAIIUEH: OT YTCHHS U
WHTEpHpeTanun WHPOpPMAIUU, TPEACTABICHHOW B TaOMuIaX, HAa auarpaMmax M
rpadukax 10 cOopa, TPEACTABICHHWs M aHajdu3a JaHHBIX C KCIOJIb30BAHUEM
CTATUCTHUYECKUX XapaKTePUCTHUK CPEIHMX W paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecs: ¢ 3I1P ygarcst cuuThiBaTh M MHTEPIPETUPOBATH JaHHBIC, BBIJBUTATH,
apryMEHTHpPOBaTh W KPUTHUKOBATh IMPOCTEHIIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIONIMMH HW3MEHUYMBOCTh, U OIIEHWBATh UX BJIUSHHUE Ha
paccMaTpuBaeMble BEJIMUUHBI U MPOIECCHI.

NHTynTHBHOE NpeACTaBiIECHUE O CIy4yalHOW H3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHIIMI CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
Teopuu BeposiTHOcTel. boinbiioe 3HaueHue 11 ooyuaromuxcs ¢ 3I1P 31ecs umerot



IIPaKTUYECKHUE 3a/1aHUs, B YAaCTHOCTHU OMBITHI C KIIACCHYECKHUMH BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHsiTue BEPOSATHOCTH BBOJUTCS Kak Mepa MPaBAONOA00Us CIy4yalHOTO
coObITus. [Ipu uzyyenun kypca obyuvaronuecst ¢ 3[1P 3nakomsTCs ¢ nmpoctedmmmMu
METOJaMH  BBIYMCIICHUS BEPOATHOCTEH B  CIy4allHBIX OKCHEpPUMEHTaX ¢
PAaBHOBO3MOXKHBIMH ~ AJIEMEHTapHBIMU ~ HUCXOJIAMH, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M peliaTh Oojee CloXHbIe 3amaud. B Kypc BXomsr
HayaJbHbIE MPEICTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTePUCTHKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOy4YarOIIMXCS C
3[IP c MHOXECTBaMHM W OCHOBHBIMH OIIEpalUIMH  HaJl MHOKECTBaMH,
paccMaTpHUBAIOTCS TMPUMEpPhl MPUMEHEHHsS] JJisd pElIeHHs 3a]ad, a TaKxke
UCITIOJIb30BAHUS B JPYTMX MATEMATHUYECKUX Kypcax U y4eOHBIX NMpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

B 7-9 knaccax mu3yuaercs Kypc «BeposATHOCTh M CTaTUCTUKA», B KOTOPBIN
BXOomaT pazaensl: «lIpencraBneHue JaHHBIX UM ONUCATENbHAs  CTATHUCTHUKAY;
«BeposTHOCTEY; «I1eMEHTh KOMOMHATOPUKWY; «BBeneHue B Teoputo rpadony.

Ha usyuenue nmanHoro kypca oTBOAMT | ydeOHBIM yac B HEACTIO B TCUCHHUE
KakJ10ro roga o0y4eHnus, Bcero 102 ydeOHBIX Jaca.

COAEPXAHUE YYEBEHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (110
I'OJAM OBYYEHUA)

7 KIIACC

[IpeacraBnenre MaHHBIX B BUJE TAOJMI, AUarpaMm, rpaukoB. 3amojHEHUE
Ta0JINII, YTEHNE U MIOCTPOCHUE TUarpamMMm (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHbIX IMpoieccoB. V3pnedenue nHbopmaum U3 guarpaMm u
TaOJIHII, UCTIONH30BAHNE U MHTEPIPETAINS JAHHBIX.

OmnucarenpHasi CTaTHCTUKA: CpeAHEE apuPMEeTHUecKoe, MeauaHa, pa3Max,
HauOoJIbIllee W HAMMEHBINIEE 3HAYCHHWsS HaOOpa YHCJIOBBIX JaHHBIX. [IpuMepsl
CIIy4alHOM U3MEHYUBOCTH.

*CiyyallHbIl dKCIEpUMEHT (OMBIT) W ciay4yailHoe coObiTHE. BeposTHOCTH U
gacToTa. POJIb MaJOBEPOSATHBIX U IPAKTHICCKN JOCTOBEPHBIX COOBITHI B IPUPOJIC U B
oOwiecTBe. MOHETa U UTPallbHAs KOCTh B TEOPUM BEPOSTHOCTEN ™,

*I'pad, Bepmmua, pedpo. Cremenp BepmmHbl. Ywmcio pédbep u cymmapHas
crenieHb BepiuH. [Ipeacrasienue o cBs3noctu rpada. [enu u mukost. [Tyt B rpadax.
O6xox rpada (vitepo yTh). [IpencraBnenue 06 opueHTUpOBAHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 TpadoB*™.

4 3H€CL n gajec * * 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IMMPOBOAUTCA B O3BHAKOMUTCIIbHOM ILIAHE. Hez[aror
CaMOCTOATECIILHO ONPECACIIACT 00BeM n3yd4aceMoro mMmarepualia.



8 KUIIACC

[TpencraBieHue JaHHBIX B BUE TAOJIUL, TUarpamm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXecTBO. Ormepauuu  Hajx
MHOKECTBaMU: OOBEAMHEHHUE, NIEpeceueHne, aononHenre. CBolcTBa onepauuid Haja
MHO>KECTBaMHU: IIEPEMECTUTENBHOE, COYETATENBHOE, pacIpeneauTenbHoe,
BKIItoueHus. Vcnonb30Banue rpadudeckoro mpecTaBICHUs MHOKECTB JIJIsl ONTUCAHHUS
peanbHBIX MPOLECCOB U SIBJICHUH, IPU PELICHUH 3aa4.

*M3MepeHne pacceuBaHus JAaHHBIX. JlMcrnepcHus M CTaHAApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. /lnarpamma paccenBaHus *.

OnemeHTapHble COOBITHSI  ciyyaiiHOro onblta. CooydailHble  COOBITHS.
BepositHocT coObITHii. OnBITEI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyualinbiii BBIOOp. CBA3b MEX]y MaJOBEPOATHBIMU U IPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIC, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBA NEPEBHEB: €IMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSYEN
BEpUIMHBI, CBSI3b MEXAY YHCIOM BEpPHIMH M uyucioMm pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBononoxuele coObiTus. Juarpamma Oiinepa. OObeauHeHHE U
nepecedenue coobiTuii. HecoBmecTHbie coObITHsI. DOpMyIia cliokeHUsI BEPOITHOCTEH.
VYcnoBHas  BepoatHOCcTb. [lpaBmino  ymHoxeHusa. HezaBucumblie — coObITHS.
[IpencraBieHne 3KCIIEpUMEHTa B BHJIE JepeBa. PelieHne 3agad Ha HAXO0XKJICHHE
BEPOSITHOCTEN € IMTOMOILBIO IEPEBA CIy4aliHOTO AKCIIEPUMEHTA, IMarpaMmm Diliepa *.

9 KJIACC

[IpeacraBnenue qJaHHBIX B BUJE TaOIUII, TUarpaMm, TpaKoB, UHTEPIIPETAIIIS

JMaHHBIX. YTeHue U mocTpoeHue Tabiull, 1uarpamm, rpaduKoB MO peaTbHbIM JaHHBIM.
[TepectanoBku u akropuan. Codueranus u Yuciao couetanuii. *TpeyroapHuK

[Tackans™. Pemenue 3a1a4 ¢ UCTIOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpruueckast BeposiTHOCTh. Ciy4yallHbII BBIOOp TOYKM M3 (PUTYpbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH *.

HcnbiTanue. Yenex u Heynaya. Cepus UCIbITaHUN A0 niepBoro ycnexa. Cepust
ucneiTanuii bepuymu. BeposatHocTu coObITHII B cepun UcnibITaHuM bepHyiu.

CinyuvaiiHass BeIWYMHA W pACOpPEACICHUE BEPOATHOCTEH. MaremaTuyeckoe
okuaHue u aucrepcuns. [[puMepbl MaTeMaTHYECKOTO 0KUIAHUS KaK TEOPETUYECKOTO
CPEOHET0 3HAUECHUS BEIMYMHBL. MaTeMaTH4eCKOE 0KUIAHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAaHUN bepHyIm».

[Tonsarue o 3akoHe OonbmIMX yucel. M3MepeHne BEpOSITHOCTEH C IOMOIIBIO
yacToT. Posb 1 3HaueHue 3akoHa OOJIBIIUX YHCEI B IPUPOJIE U OOIIECTBE.

[VDTAHUPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEM ITPOTPAMMBI KYPCA «BEPOSTHOCTD U
CTATUCTUKA» (ITO TOOIAM OBYUYEHH)

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca « BeposTHOCTh U cTaTucTHKa» B 7-9
KJIACCaxX XapaKTEepU3YIOTCS CACAYIONIMMHU YMEHHUSIMHU.



7 KIIACC

Yurate wuHPOpMAIHMIO, MPEACTAaBICHHYI0O B TaONMIIaX, Ha JMarpaMmax;
NPEACTaBIATh JIaHHbIE B BUJE TaOJUI, CTPOUTh JUArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYyroBbI€) IO MacCMBaM 3HAYCHUH (C UCIIOJIB30BAHUEM 3PUTEIIHHOM
HarJISAHOCTH W/WUU BepOaabHOM OTIOPHI).

OnucelBaTb ¥ HMHTEPHPETUPOBATH  pEajbHbIE  YHCIOBBIC  JIaHHEIE,
Ipe/ICTaBICHHbIE B TA0INIIAX, HAa JUarpaMmax, rpadukax.

OpueHTUpOBaThCA B MOHATHSIX U ONEPUPOBATh UMU Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIecKoe, Meinana, HauOoJIblIlee U HAMMEHBIIIEE 3HAUCHUS, pa3Max.

Nmers mnpencraBieHue O CIIy4alHOM W3MEHYMBOCTM Ha IpUMEpax LEH,
bu3NYECKUX BEIUYUH, AHTPOIIOMETPUYECKUX JAaHHBIX; WMETh IMPEACTaBICHHE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KJIACC

W3Bnekate M NpeoOpa3oBbIBaTh HH(OpPMALUIO, MNPEICTABICHHYIO B BUJE
Ta0NHL, AuarpamMm, rpaukoB; MPEICTaBIATh JaHHbIE B BUAE TaOJUL, TUArpaMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIN3A IAHHBIE C TOMOIIBIO CTATUCTUYECKUX
noKa3aTelel: CpeAHMX 3HaYeHUM M Mep pacceuBaHHUs (pa3Max, AMUCIEPCHUS U
CTaHJapTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUH U YAaCTOThI COOBITUI, B TOM YHUCIIE 1O
pe3yapTaraM U3MEpeHuM U HaOmoAeHUN (C HUCMIOJb30BaHUEM 3PUTEILHOMN
HaIJISTHOCTH W/WIH BepOaIbHOU OMOpHI).

Haxonuth BEpOSITHOCTH CIIy4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU
AJIIEMEHTApHBIX COOBITHI,, B TOM 4YHUCJIE€ B OINbITaX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSMH (C HMCIOJIB30BAHUEM 3PUTENBHONW HATISAHOCTA W/WIIA
BepOaIbLHON OTOPHI).

Nmers mnpencraBieHne O TrpapuyecKux MOJACNAX: JIEPEeBO CIyYalHOTO
DKCHEPUMEHTA, JUAarpamMMbl DUJIepa, YUCIOBas IpsaMas.

OnepupoBaTh MOHATHUSAMH Ha 0a30BOM ypOBHE: MHOXKECTBO, MOJMHOXKECTBO;
BBITNIOJIHATH OTEpaly HaJl MHOXKECTBAMH: 00beIMHEHUE, TIepeceUeHHE, TOTOTHEHUE;
NEPEUYNCTATh  JJEMEHThl MHOXECTB; NPHUMEHSITh CBOMCTBA MHOXKECTB (C
UCITOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

Nmeth mpencraBieHue o rpa@uyeckoM MPEACcTaBIC€HUE MHOXKECTB M CBA3EH
MEXIy HUMH JJI1 OUCAHUs MIPOLIECCOB U SIBJICHUH, B TOM YKCIIE MIPU PEIICHUH 3a7a4
U3 IPYrUX Y4eOHBIX MPEIMETOB U KypCOB.

9 KJIACC

W3Bnekats u mpeodpazoBbIBaTh WH(GOPMAIUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUAE TaOIMIll, AUarpamm, rpaukoB; MPeACTaBIATh JAaHHbBIE B BHUJE
TabNIuI, IUarpaMm, rpauKoB.



Pemats mpocreiiine 3ajaun OpraHu30BaHHBIM IIEPEOOPOM BapUAHTOB, & TAKKE
C MCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Wmetp mnpencraBieHre 00 ONUCATENBHBIX XapaKTEPUCTHKAX JJIi MAaCCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHHUE 3HAUCHMS U MEPBI paCCEUBaHUS.

HaxoauTe 4acTOThl 3HAQYEHHUH M 4YaCTOTHI COOBITUS, B TOM YHCIIE HOJb3YAChH
pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOII0AEHUH (C OMOpOoil Ha CIPAaBOYHYIO
uHdopmaIuio).

Haxonuth BEpOSATHOCTH CIy4ailHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YUCJE€ B OMNbBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSX
WCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUSAX UCTIBITAHUN bepHyIuIn.

Nmerer mnpexncraBieHne O CIy4yalHOM BEJIIMYMHE W O PACHPENCIICHUH
BEPOSITHOCTEM.

NMeTp mnpencraBieHWEe O 3aKOHE OOJBIIMX YHCEN Kak O TMpOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
IpUPOE U OOIIECTRBE.



TEMATUYECKOE INTAHNPOBAHUNE

TeMaTtnueckoe TUIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJMMBIX HAa OCBOEHHE KaXJIOW TeMbl Yy4e€OHOIo MpeaMera
«Marematuka» ¢denepalbHON aganTUPOBAHHONW OCHOBHOW 00Opa3oBaTEIbHOW MPOTPaMMBI OCHOBHOTO OOIETO 00pa3oBaHMS
oOydJaronmxcsi ¢ 3aJIepKKOM MCUXUYECKOTO Pa3BUTHs, B 1IEJIOM COBHAAAIOT C COOTBETCTBYIOUIUM pazjieioM deaepalbHoN
paboueit mporpaMMbl yueOHOTO ripeaMeTa «MaremaTrka» 00pa3oBaTelbHOM MIPOorpaMMbl OCHOBHOTO 00111er0 00pazoBanus. [1pu
stoM OpraHuzanus BIOpaBe camMa BHOCHTh M3MEHEHHS B COJACp)KaHWE U paclpesiesieHre y4eOHOro Marepuana o Tojam
oOydeHusi, B TMOCIEAOBATEIILHOCTh H3YyYEHHUS TEM U KOJMWYECTBO YacOB HA OCBOCHUE KaXJIOW TEMBbI, OMpe/elieHue
OpraHu3alMoOHHBIX GopM 00ydeHus U T.. OOOCHOBAHHOCTH JIAHHBIX U3MEHEHUN OMpeIeNsieTcs BHIOpaHHBIM 00pa30BaTEIbHON
opranuzanuein YMK, uHnuBunyanbHbIMU ICUXO(PU3NIECKUMHU OCOOCHHOCTSIMHU KOHKpETHBIX oOy4aromuxcs ¢ 3I1P, crenenbto
YCBOCHHOCTH HMM YYEOHBIX TEM, PEKOMEHIAIMSMU IO OTOOpY M ajanTaluyd ydyeOHOro Marepuajia Mo MaTeMaTHKe,
MpEeICTaBICHHBIMU B [[0SICHUTENBHOM 3aMKCKe.

5 knacc (ve menee 170 )

Ha3zBanmue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE coacpkaHue

OcHoOBHbIE BU/IbI 1€ATEJIbHOCTH Oﬁy‘{aIOlIII/IXCﬂ

4acoB)
HartypajabHble Jecsatuunas cucrema cuucieHus. Psp HarypanpHbBIX uucell.|YuTaTrh, 3alHCHIBATH, CPABHMBATh HATypajdbHBIC YHCIA;
yucaa. [leiicreust ¢ |Hatypanbubiii psa. Yucno 0. HarypanbHble yucna Ha|y4acTBOBaThb B 00CY:KI€HMH CIOCO00B YIOPSI0YMBAHUS
HATYPAJIbLHBIMH KOOp-IMHATHOM npsiMoil. CpaBHEHHUE, OKPYTIIEHUE HATYPATbHBIX | YMCEII.
YHCIAMHU Yucen. HN300paxaTh KOOPAMHATHYIO NpsIMYyI0, OTMedYaThb YHCIa

(43 v)

Apudmernueckre JEHCTBUS C HaTypalbHBIMU YHCIAMHU.
CoiicTBa HyJs NpPHU CIOKEHWH W -YMHOXEHHWHU, CBOMCTBA
equHuIbl  npu  yMHOxkeHuu.  [lepemecturensHoe U
COUYETATEIbHOE  CBOMCTBA  CIIOXKEHHMs W YMHOXKCHUS,
*pacrnpeieUTeIbHOE CBOMCTBO YMHOMKEHUS * %,

TOYKaMH Ha KOOp)]I/IHaTHOfI prlMOfI, HaXO0JIUTh KOOPAWHATEHI
TOYKHU.

HccnenoBath cBOMCTBA HaTypaJlbHOTO psiaa, ynucen 0 u 1 mpu
CJI0)KEHUHU U YMHOKEHHH.

Hcnonb3oBaTh NPaBUJIO OKPYIJIEHHS HATYypaJIbHBIX YUCEN IPU
HEOO0XOIMMOCTH C OTOPO Ha aJITOPUTM MpaBUIIA.




*/lemuTend W KpaTHbIe™ 4YuWcla, pas3loXeHHWE 4YHucia Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie M cocTaBHBIE
yrcna. *[Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

Hucnosble BeIpaXEHUS; IOPSAIOK IEHCTBUM.

Pemienue TekcTOBBIX 3a7ay Ha BCe apupMeTHIecKue AeHCTBUS,
Ha JBUKCHUE U IOKYIIKU.

BeinmonnaTs apudmernyeckue AEMCTBHA C HATYPAJIbHBIMU
YKCJIaMHU, BBIYMCIATH 3HAUECHMsI UYUCIIOBBIX BBIPAXKEHHUM €O
ckoOkaMu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIICHH,
HCIO0JIb30BATh TEPMHMHOJIOTHI0O (OCHOBAaHME, II0KAa3aTelb),
BBIYMCJATh 3HAYEHHS] CTENEHEW MpH HEOOXOAUMOCTH C
BU3YaJIbHOW OMOPOM.

BpInoIHAT, NPUKUAKY M  OLEHKY 3HAYEHUN YHCIOBBIX
BBIPAKECHU, Mpeaiaratb U NPUMEHATh NPUEMBI IPOBEPKHU
BBIYMCIICHU.

Hcnonp30BaTh NOpH  BBIUUCICHUSIX IepeMecTHTeJbHOe |
coyeraTelbHOEe CBOHMCTBA CJIOKEHMST W  YMHOKEHHS,
*pacnpeneuTeabHOe CBONCTBO YMHOKeHHS ™}
dbopMynupoBaTh M TPUMEHATH TMpaBuUjia MNpPeodpa3oBaHUS
YHCJIOBBIX BHIPA:KEHHUI HA OCHOBE CBOICTB apu(MeTHYEeCKHX
AeHCTBUI PH HE00XO0AMMOCTH € HAMPABJISIOLIEH MOMOIIbIO.
®opMyJIMpOBaTh ONpe/eJeHus1 JeIuTeNsi U KpaTHOro (c
OIOpPO¥ Ha AJITOPUTM IIPABUIIA), HA3BIBATD JICJIUTEIN U KPaTHbIE
Ylclia; PaclHo3HABaTh IIPOCThIE U  COCTaBHbIE YHCIIA;
(opMyIMpOBATH M NPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha ajaropuT™M IpaBuia); MPUMEHATH
AJITOPUTM DA3JIOKEHHUSI 4YHUCJIa Ha TPOCTHIE MHOXHTEIY;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacnodHaBaTh UCTHMHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YKCIaX, IPUBOAUTH MPUMeEPbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3BIBAHUSI U OTPULIAHUS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHbIX YHCEJ C ONIOPOM Ha oOpasel.

Pemath TekcToBble 3aJauu  apUPMETHUUECKUM CIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX1y BEJIWYMHAMHU (CKOPOCTH,
BpEMsI, pacCTOSIHUE; 1IeHa, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOIMMOCTH C UCIIOJIb30BaHUEM CIIPABOYHON MH(POPMALIUU:
AHAJIM3MPOBAThH TEKCT 33/1a4H, NepeopMyJIMPOBAThH yCIOBHE,
U3BJIEKATHh  HEOOXOOUMBIC  JaHHBIE,  YCTAHABJIUBATH
3aBHCHUMOCTH MEXJAy BEIMYMHAMU TNpU HEOOXOIUMOCTH C




HaMpaBJISIONIEH TOMOIIBIO.

MopenupoBaTh X0 pelleHUs 3a/ladd C MOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.
IpuBoaurs, pa3dupaTh
pelieHni  TEeKCTOBBIX  3ajad
HAIPAaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeJarora OUEeHMBaTh IOJIYUYCHHBIH pe3ylbTarT,
OCYLIECTBJSATHL  CaMOKOHTpOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLIMOKH.

*Pemath 3aJa4M ¢ MOMOIIbI0 Mepedopa BceX BO3MOKHBIX
BApHAHTOB™.

3HAKOMUTHCS € HCTOPHUEH pa3BUTHS apU(DMETHKH.

pasiInyHbIC
(pu

pEIICHUS, 3alkCH
HEOOXOOUMOCTA C

Harasanas
reomerpus. JInuuu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, oTpe30K, ayd. Jlomanas. M3mepenue MIMHBI
OTpE3Ka, METPUYECKHE  EIMHULBl  HU3MEPEHUS  JJIMHBI.
OKpyXHOCTb U KPYT.

[TpakTtuyeckas pabota «IlocTpoeHne y3opa U3 OKpy>KHOCTEW».

VYron. Ilpsmon,
H3mepenue yrios.

OCTpBIM, TYNOH W pa3BEPHYTHIA YTIIBI.

[TpakTtuyeckas pabora «I[locTpoeHue yrimoy.

Pacno3snaBaTh Ha uepTexax, PpUCYHKAaX, ONHUCHIBATD,
UCTIONIB3ySd TEPMUHOJOTHIO, M H300pazkaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIPM  HEOOXOJUMOCTH IO

BU3YyaJbHOW OIOpE): TOUKY, MPSAMYI0, OTpPE30K, Jy4, Yrod,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3snaBaTh, NpUBOANTHL NMPHMePbI OOBEKTOB PEATHHOIO
MHUpa, UMEIOUMX (OpMy HM3YUEHHBIX (GUTYp, OLEHMBATh WX
JIMHEWHBIE pa3MEPBL.

Hcnoab3oBaTh TMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JUIs
IIOCTPOEHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIia; CTPOMTBH OTPE30K 3aJaHHOM [UIMHBI, YIOJ, 3aJaHHON
BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JIaHHOI'O pajJinyca.

N300paxkarh KOHOQUIYpallMM TIeoMETpUYecKuX ¢uryp us3
OTPE3KOB, OKPYKHOCTEH, MX 4YacTeld Ha HEJIWHOBAHHOM U
KJeTyaToi Oymare; mpeajaraTb, ONMCHIBAaTh M 00CYXKIATh
CIoco0bl, AJrOPUTMbI TIOCTPOEHUS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3naBatb U M300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare TpsMOW, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIbI;
CPABHUBATDH YTJIbL.




BbIYuCASTH JTUHBI OTPE3KOB, JIOMAHBIX.

IlonumaTh HW HCHOOAB30BAaTH MNPH  PpelleHuH  3a1a4
3aBHCHMOCTH MEXIY €IMHUIIAMU METPHUYECKON CHCTEMBI Mep;
3HAKOMMTBbCSl C HEMETPUYECKUMHU CHCTEMaMH Mep; BbIPAKATh
JUTMHY B Pa3IMYHBIX €IUHNALAX U3MEPEHUs IPU HEOOXOIUMOCTH
C OIOPOii Ha CHPABOYHYIO UH(OPMALHIO.

HccaenoBath Gurypsl u KOHPUTYpaLuu, UCHOIB3Ys U(PPOBHIE

PECYpPChI.

OO0bLIKHOBEHHDBIE
npooun
(48 u)

Hpo6sb. IlpaBunbHBIe W HempaBWiIbHbIE ApoOu. (OCHOBHOE
cBoiicTBO Apodu. CpaBHEHHE IPOOCH.

CrnosxeHue 1 BBIYMTaHHE OOBIKHOBEHHBIX ApoOeit. CMeranHas
IpoOb. YMHOXEHUE U JeJeHHE OOBIKHOBEHHBIX Jpo0ei;
B3aMMHO-00PATHBIE IPOOH.

Pemennie TeKCTOBBIX 3ajay, coaepskammux JIpoou. OCHOBHBIC
3a/1aud Ha JApoOu.

[TpumeHenne OyKB IS 3aIMCH MaTEMaTHYECKIX BBIPAKEHUH 1
IIPEUI0KEHU M.

MoaenupoBare B Tpaduyeckoil, npenMeTHoW ¢dopme, C
IIOMOUIbI0 KOMIIbIOTEpA IOHSATUS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh U 3alIUCHIBATH, CPABHUBATh OOBIKHOBEHHBIE Jpo0H,
Nnpeaarathb H 00CyKIaTh CIIOCOOBI YIIOPSI0UMBAHUS IPOOEH.
H3o0paxkaTs OOBIKHOBEHHBIE apoOu  TOYKaMu Ha
KOOPJMHATHOM  MOPSIMOW;  MCHOJb30BaThb  KOOPJAHHATHYIO
MPSIMYIO JUIsl CPaBHEHMSI IpOOEH.

®opMyJIMPOBaTh, 3aIMCHIBATH C MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMNOpOil Ha NpPaBHUIIO;
HCI0JIb30BATh OCHOBHOE CBOMCTBO ApoOM ISl *COKpalleHus
npobeit M mpuBeaeHHs ApoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX Caydasx ™.

IlpeacraBasaTs 1m0 00pa3ily CMENIAaHHYI JpoOb B BHIE
HEMpPaBWIBHOM M BBIAENATH LEIYHD 4YacTb 4YWCIA U3
HEeTMPaBUILHOMN Ipo0H.

BbinoaHATL apudmeTnyeckne AeiicTBUSL ¢ OOBIKHOBEHHBIMU
Opo0sSIMM B TPOCTBIX  CIydasX; HPHMEHATh CBOiicTBa
apu(pMEeTHYECKUX JeHCTBUH 11 palliOHATM3AIUY BEIYUCICHUI.
BbInoIHATH NMPUKUAKY M OLEHKY PE3yJbTaTa BBIYUCIICHUN;
npenaraTb ¥ NPUMEHATh NPUEMBI POBEPKH BHIUUCICHUN.
IIpoBoauTh McCCIE€IOBAHUSL CBOWCTB ApoOEi, omupasch Ha
YHUCJIOBbIE 3KCIIEPUMEHTHI (B TOM 4YHMCIE€ C IIOMOIIBIO
KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIEC U JIOKHBIE BBICKAa3bIBAHUS O IPOOSX,




NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPBI.
Pematp npocTedimiMe  TEKCTOBBIE — 3aJauyd, COJAEprKalue
JIpOOHBIE TAHHBIC, U 33JIa4M Ha *HAXO0XKJICHWE YaCTH IIEJIOT0 U
LIEJIOTO MO €r0 YaCTH; BhISBJIATH UX CX0JCTBA U Pa3jinyums ™.
MopaenupoBaTh XOJ PEIICHUS 3a7a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauThH, pa3duparb, OLEHMBATH pPAa3JIUYHBIC PELICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C nomMombI0 meaarora OUEHUBATH TOJTYYEHHBIN pe3yJbTar,
OCYILIEeCTBJSATh  CaMOKOHTpPOJb, MPOBEpPsSIi  OTBET  HA
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIHOKH.

3HAKOMHTHCS C UCTOPHUEH pa3BUTHS apU(DMETHKH.

Harasanas
reoMeTpus.
MHOroyroJibHUKH
(10 4.)

MHOroyrojasHHUKHU.
KBaJparT.

YeTbIpEXYroyIbHUK, MIPSAMOYTOJIbHUK,

TpeyronbHuK.

IInomans ¥ nepuMeTp MpsAMOYrOJIbHUKA U MHOTOYTI'OJIBHUKOB,
COCTABJICHHBIX W3 MPAMOYTOJIBHUKOB, E€IWHHUIBI H3MEPEHUS
mowmany. Ilepumerp MHOroyroiabHuKa.

Pacno3naBatb, wu300paxaTh C T[OMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB M OT pPYyKH, MOJAETUPOBaTh H3 OyMmaru
MHOT'OYT'OJIbHUKH.

IIpuBoauTHL MpuMepbl 00BEKTOB PEATLHOTO MHPA, UMEIOIINX
dbopMy  MHOTOYrollbHHKa, MPSMOYTOJbHHKA,  KBaJpaTa,
TPEYroJIbHUKA, OLleHUBATDH UX JIMHEHHBIE Pa3MEpPHI.
BerumMcasiTte: IEpUMETP TPEYrOJIbHUKA, MPSAMOYIOJIbHUKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HE0OXOIUMOCTH C OMOPOI Ha aITOPUTM yUEOHBIX JEHCTBUI).
M3o0paxatb OCTpPOYTOJIbHBIE, IPSIMOYT OJIbHBIE u
TYNOYTOJIBHBIE TPEYTOJIbHUKH.

Crpouthb Ha KjeTyaTo Oymare KBajapaT U MPSMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBOHCTBAa NPSIMOYIOJbHHKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HAOIIOACHUS, W3MEPEHHUs, MOJECINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh UCTMHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
MHOT'OYTOJIbHUKAaX, IPUBOJUTH NPHUMePbl 1 KOHTPIPUMEDHI.
HccaenoBath 3aBHCUMOCTD IIJIOLIAIM KBaJpaTa OT JAJIUHBI €T0
CTOPOHBI.




Hcnoab3oBaTh CBOMCTBA KBAJAPATHOW CETKH IS ITOCTPOCHHUS
¢uryp;  pa3douBaThb  OPSAMOYIOJIBHMK  HA  KBaJparThl,
TPEYroJbHUKH; COCTABJIATHL (QUIYpbl U3 KBaJApaToB U
PSMOYTOJIBHUKOB M HAXOUTh UX IJIOIA b, pa30uBaTh (pUrypol
Ha NPSIMOYTOJIbHUKY M KBAJPaThl U HAXOAUTh UX IUIOWAb (TIpU
HEO0XOIMMOCTH C HAIPABJISIONIEH TOMOIIBIO).

BeipaxaThe BeIMYMHY IUIOIIAJU B PA3IMYHBIX EAMHMUILIAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI MeEp, HCIO0JIb30BaTh
3aBHCMMOCTH MEXAY METPUYECKHMH €IMHULAMH WU3MEpPEHUS
iouaad Opu HEOOXOJUMOCTHM C ONOpPOW Ha CIPaBOYHYIO
HH()OPMALIHIO.

3HaKOMHMTBCS € MNpPUMepPaMH MPUMEHEHHMs IUIOIAJu U
nepuMerpa B NPAKTUYECKUX CUTyalusx. Pemars 3agaum us
peasIbHOM JKU3HHU, P HEOOXOAMMOCTH C ONOPON Ha aIrOpPUTM
IIpaBuiIa, 00CYKAATh Pa3IM4YHbIe CIIOCOOBI PEILIECHNUS 3aay.

JlecaTUYHBIE
npooun
(38 u)

Hecaruunas 3anuch ApoOeil. CpaBHEHUE ECITUYHBIX JPOOEH.

JleiicTBus ¢ AecATUYHBIMU ApoOsiMu. OKpyTIeHHEe AeCITUYHBIX
TpOOeii.

Permennie TeKCTOBBIX 3a/1ay, coaep:kamux Apoou. OCHOBHBIC
3a/1a4u Ha JpooHu.

IIpeacraBasATh JecATUYHYIO ApoOb B BHUJIE OOBIKHOBEHHOM,
YUTATh W 3aNHCHIBATH, CPABHHUBATH [ECATHYHBIE ApOOH,
npeajaratb M 00CyKAaTh CHOCOOBI  YIOPSAOYMBAHUS
JIECATUYHBIX TPOOEH.

N3o0paxkarh necsaTuuHble ApOoOM TOUYKAMH Ha KOOpPAMHATHOMN
IIPSIMOM.

BbISIBJASITH €XOACTBAa M Pa3jiM4Msl [PaBUWI apUPMETHUECKUX
JENCTBHUI ¢ HATYpaJIbHBIMH YHCIIAMU U IECATUYHBIMU APOOSIMU,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BbinoaHATL apudmernyeckue JAEUCTBUA C  JIECATUYHBIMU
Ipo0sIMU; BBINOJHATH TNPUKHIKY M OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumensiTe cBoiicTBa apupMETHUECKUX JEUCTBUMA IS
panMoHaNN3alUY BHIYUCIICHUI.

IIpuMeHATH MPaBUJIO OKPYIJIEHUS JECATUYHBIX OpoOeit, mpu
HEO0OXOIMMOCTHU C BU3YAILHOH OMOPOi.

IIpoBoauTh HCCIETOBAHMSI CBOMCTB JIECATUYHBIX JpOOEH,
ONMHUpasCb HAa YHUCIOBBIE SKCIEPUMEHTHI (B TOM YHCIE C




MOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC U JIOXKHBIE BBICKA3BIBAHUS O JPOOSX,
NPUBOAUTL HpPUMEPbl U  KOHTPIPHUMEPHL,  CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.

Pemath mpocreiiliue TEKCTOBBIE 3a/Jayd, COJEpKaIIUe
JIpOOHBIC TaHHBIC, U HA *HAXO0XKJACHHUE YaCTH IEJIOT0 U IIEJIOTO 0
€ro 4acTH *; BHISBJISATH UX CXOACTBA M Pa3iu4usl.
MopaenupoBaTh X0Jl pelIeHUs 3a/laddl C TMOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa3duparb paznuyHble pELICHHS, 3alucu
pelIeHni TEKCTOBBIX 3a/1a4.

OnepupoBaTh APOOHBIMH YHCIAMU B PEAIBHBIX KU3HEHHBIX
CUTYAIHSIX.

C nomMombI0 meaarora OUEHUBATH TOJTYYEHHBIN pe3yJbTar,
OCYLIECTBJATHL  CaMOKOHTPOIIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIMOKH.

3HAKOMHTHCS € HCTOPHeEN pa3BUTHUS apUDMETUKH

Harasanas
reoMeTpusl.
Tena u gurypsl
B IIPOCTPaHCTBE
(9 4)

*MHororpanHuku. M300pakeHne MHOrOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapannenenumnen, kyo. Pa3séprku kyba u
napajiesenumnesa.
O06BEéM Ky0Oa, IpSAMOYTOJIBHOTO Mapaienenunena™.

PacnozHaBaTh Ha 4epTeikax, PUCYHKaX, B OKPYKaoleMm
MHpe TIPSMOYTOJFHBIN TapayieNienuIe]], Ky0, MHOTOTpaHHUKH,
ONMCBHIBAThb, HUCHOJb3Yysl TEPMHHOJIOTHIO, OLICHHWBATH
JMHEWHBIE pa3MepBbl.

IIpuBoauTHs NMpuMepbl 00BEKTOB PEATHHOTO MHUpPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJILHOTO MapalieNenumnesa,
KyOa.

N306paxath Ky0 Ha KJIeTYaTOM Oymare.

HUccnaenoBarb CBOliCTBa KyOa, MIPSIMOYTOJIBHOTO
napajuiesienumnesa, MHOTOIPaHHUKOB, MCIOJB3YS MOJAENTU IpHU
HEO0OXOIMMOCTH C HaMpaBJISIOUIeH OMOIIBIO.

PacnosnaBate  pa3BépTKM Kyba UM mapaiesenuiena.
MopaeaupoBath Ky0 U mapamiesnenunes u3 Oymaru U mpouux
MaTepHayioB, 1o o0pasiry.

Haxonuth u3MepeHus, BBIYHCIATH IUIONIA/lb TOBEPXHOCTH;
00BbEM Ky0Oa, MPSIMOYTOJIBHOTO MapaJljIeNienuIea ¢ OIopoi Ha
QITOPUTM YYEOHBIX JCHCTBUI;, HCCIA€I0BATH 3aBHCHMOCTh




00béMa Ky0a oT JUTMHBI ero pedpa.

Habnonats M NPOBOAUTH AHAJOTMM MEXIY MOHATHSIMHU
IUIOIIAAHN ¥ 00bEMa, IEpUMETpa U IIIOMIAIH TOBEPXHOCTH.
Pacno3sHaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUA O
MHOTOTPaHHHUKAaX, NMPUBOAUTH NPHUMEPbl U KOHTPIPUMEPHIL.
Pemate 3a1a4M U3 peanbHOU KU3HMU.

IloBTOpEeHue
1 000011IeHUE
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATUH W METOJIOB Kypca 5 Kiacca,
000011IeHE 3HAHUIA.

BourumcasiTh 3Ha4CHUS BBIPAKECHUH, COAEPKAIINX HATypaIbHbIE
yrcia, OOBIKHOBEHHBIE M JECSITHYHBIE ApPOOHU, BBIMOIHSATH
npeoOpa3oBaHMs YUCEN TPU HEOOXOAMMOCTH C HAIPABIIAIONICH
MTOMOUIBIO.

BbiOupare  cmoco®  cpaBHEHMsI  4MCEll,
NPUMEHSATh CBOWCTBA apU(PMETUUECKHUX
paluMoOHaNN3alUN BEIYMCICHUM.
OcyuiecTBJIATE CAMOKOHTPOJIb BBIIOJIHIEMBIX JIECHCTBHA U
CaMOIIPOBEPKY pe3yJibTaTa BEIYHCICHUI.

Pemars npocreilume 3aJaYM U3 PEANBHOM  KU3HH,
NPUMEHATh MaTeMAaTH4YeCKHe 3HAHMUS Ul PELEHUS 3a1a4 U3
JIPYTUX y4eOHbIX IPEIMETOB.

Pemiare mnpocreiimmme  3axauu
CPaBHMBATh  CIOCOOBI  PEILLCHUS
PalMOHAJIBHBIN CII0C00.

BBIYMCJICHUI,
NEUCTBUN  JUIA

crnocodamu,
BbIOUpATH

Pa3HbIMH
3aaqd,

6 xaacc (He menee 170 )

HasBanmue
pasaesa (Tembl)
Kypca (4uci1o
4acos)

OcHoBHOe coiep:xaHue

OcHOBHBIE BU/IbI 1€ATEIbHOCTH 00y4ar0IIHUXCS

HarypaabHbie
yHCcaa
(30 9)

Apudmernueckue 1eiicTBUS C MHOTO3HAYHBIMH HATYPaJIbHBIMU
yucnaMu. YucIoBble  BBIpaXKEHUs, TMOPANOK  JIEHCTBHUIA,
UCTIOJIb30BaHUE CKOOOK. OKpYyTiIeHHEe HATYpAIbHBIX YHCEIL.

Bouinoansars apudpmMernyeckue aeiicTBUSI ¢ MHOTO3HAYHBIMU
HaTypaJlbHBIMH 4YHUCJIaMH, HAXOAUTb 3HAYCHMUHA YHCIIOBLIX
BBIPOKEHHI CO CKOOKaMU 1 0€3 CKOOOK; BBIYHCIASATH 3HAYEHUSI




Jlenutenu v KpaTHBIC Yncia; *HanOOIbIIUNA OOIIUH TeTUTENb U
HauMeHbIee olIee KpaTHoe *.

Pa3znoxeHne 4mcna Ha NPOCTbIE MHOXKHTENH. JlenumocThb
CyMMBI U IIPOU3BECHMUS. [{ereHne ¢ 0CTaTKOM.
Penienne TekCTOBBIX 3a7a4.

BBIPAXKEHUM, COJIEPKAITUX CTEIEHHU.

BbINOJIHATE TNPUKMAKY M OHEHKY 3HAUYeHUN YHCIOBBIX
BBIPAKECHUM, IPUMEHSATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonb3oBaTh mNpu  BBIYUCICHUAX IepPeMeCTHTEbHOE U
coYyeTaTrejibHOE CBOWCTBA  CJIOKEHUSI M YMHOKEHMS,
*pacnpeaeauTeIbHOe CBOICTBO YMHOKEHHSI OTHOCUTEILHO
CJI0KeHHsI*, CBOMCTBA apu(PMeTHUYECKHUX JIelCTBHIA.
HccnenoBarb  4nCIOBbIE  3aKOHOMEPHOCTH, MIPOBOANTH
YHUCJIOBBIE IKCTIEPUMEHTHI.

@®opmyMpoOBaTH ONpeaeJeHusl JIETUTEIsI W KpPaTHOro,
HauOOJbIIEro OOIIEro JeIUTeIs W HAWMEHBIIEro OOIICTo
KpaTHOTO, MPOCTOrO0 M COCTABHOI'O YUCEN; HCIOJIb30BAaTh 3TH
MOHATHS MPHU PEIICHUH 3aaa4 (Ipu HE0OXOMMOCTH C OIIOPOK Ha
QJICOPUTM IIpaBUIA).

IIpuMeHSATHh AJTOPUTMBI BBHIYUCICHHS HaWOONBIIETr0 OOIIEro
JIETUTENsT W HAMMEHBIIEro OOIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMbI U MPOU3BEJICHUS
YHUCeJl C ONIOPOM HA BOIIPOCHBIN IUIAH.

IIpuBoauTHL mNpPUMEPBLI YHCEN C 3aJaHHBIMH CBOWCTBaMH,
pacno3HaBaTh BepHble U HEBEPHbIE YTBEP)KICHHS O CBOMCTBAaX
YHUCeN, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS C TOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBarh  MaTemMaTHyecKHe  NPENJIOKEHUS]  C
MTOMOIIIBIO CBS30K «H», «HIIN», «ECIH. .., TO...» IO 00pasiry.
PemaTth TeKCTOBBIE 3a1a4M, BKIFOUYAOIINE TTOHATHS JETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJB30BaTh Mepedop Bcex
BO3MO’KHBIX BapUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaeanpoBaTh X0 pEUICHUS 3a/Jadyd C TOMOIINBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBomuTH, pazOuparh, OICHUBATH PAa3JIHYHbIE PpelIeHus,
3allMCH  PpPelleHMH TEeKCTOBBIX 3aJa4 C HalpaBJHAIOLIECH
TTOMOIIIBIO.

Kputnyecku oneHMBAaTH MOJy4eHHBIH pe3yjabTaT, HAXOAUTH




OIHH6KH, OCYHICCTBJIATH CAMOKOHTPOJIb, IPOBEPAS OTBET HA
COOTBETCTBUE YCJIOBHIO.

Harnsaunas
reoMeTpusi.
IIpsimble Ha
IVIOCKOCTH
(79)

*[IepniennuKyisipHble npsaMsble. [lapamiensHblie npsmeie*,

PaccTosgHne mMexny IByMs TOYKaMH, OT TOYKH 10 NPSAMO,
JUIMHA ITyTH HA KBAaJPAaTHOM CETKE.
*[IpuMepbl NPAMBIX B IIPOCTPAHCTBE *,

PacnosHaBarh Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOI'O
PacroIO0KEHUs ABYX NPSAMBIX.

M300paxkarh ¢ 1NOMOIBI YepPTEKHBIX MHCTPYMEHTOB
KjIeTyatoil Oymare JBe TIepeceKarolyecs MpsMble, JBeE
IapaJuleJIbHBIE NPSAMBIE, CTPOUTH MPSIMYIO, NEPIEHINKYISIPHYIO
JaHHOM.

IIpuBoguTh npuMepbl [apajuIeIbBHOCTH U
NEPIEHIUKYISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBaTh B MHOIOYIOJIBHHKAX IEPHEHAUKYJIPHBIE H
napajuiejpHple  cTOpoHbl. M300pakaTe MHOIOYrOJIbHUKU C
napajuieIbHBIMU, IEPIEHIUKYISIPHBIMA CTOPOHAMH IO 00pas3Ily.
Haxoauth paccTossHME MEXIy ABYMs TOYKaMH, OT TOYKH IO
psAMOM, JUIMHY IyTH Ha KBaJpaTHOM CETKEe, B TOM YMHCIIE
UCTIOJb3Ys LIU(PPOBBIE PECYPCHI.

JApodn
(32 4)

OObIKHOBEHHast ~ ApoOb,  OCHOBHOE  CBOMCTBO  JipoOw,
cokpaieHue ipodeil. CpaBHEHHE U YIIOPAI0UMBaHUE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernyeckue — JEUCTBUA  C  OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OrtHomrenue. JleneHnue B JaHHOM OTHOIIEHHH. *Macmtal*,
MPOMOPIHSL.

[TonsTne mporeHTa. Bolunucinenne npoueHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ TPOIICHTY.

Pemennie TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[Tpaktuyeckas pabora «OTHOILIEHNE ATHMHBI OKPYKHOCTH K €&
JUAMETPY».

CpaBHUBATHL U YNOPAA0YMBATH JAPOOH, BbHIOMPATH CHOCOO
CpaBHEHHUS JPOOCH.

IIpencraBasaTh AecaTU4YHbIE APOOM B BHJIE OOBIKHOBEHHBIX
npoOell M OOBIKHOBEHHBIE B BUJIC JICCATUYHBIX, MCNOJIb30BATH
IKBHBAJIEHTHbIE MpPeICTABJIEHUs] APOOHBIX YHCET MPU HX
CpaBHEHHHU, TIPU BBIYUCICHHUSIX (NMPH HEOOXOJAMMOCTH C
HaIPaBJISIOIIEN TOMOIIBIO).

Hcnonb3oBath JecAiTUUHBIE ApoOM TpH Ipeodpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoinogHsaTs apudmernyeckue 1eiicTBUSL ¢ OOBIKHOBEHHBIMU H
JIECATUYHBIMU APOOSMHU.

BeruucasrTe 3HAYEHUs BBIPAKECHMUI, coZepIKaIIMX
OOBIKHOBEHHBIE U JIECATHUYHBIE  ApoOH, BBITIOJIHSTh
npeoOpa3zoBanusi JpoOeli, BBLIOMPATH CHOCO0, NPUMEHSITh
CBOIiCTBAa apu(PMETHUECKUX IEHCTBUH I pallMOHATU3AIUU
BBIYHCIICHU.




CocTaBJsITh OTHOLIEHHS U IIPONOPLUHU, HAXOAUTh OTHOILICHHE
BEJIMYUH, JICJIUTh BEJMYUHY B JAHHOM OTHOILICHUH.

Haxoauth 3KcnepMMeHTATbHBIM NMYTEM OTHOILEHUE JJIUHBI
OKpPYXHOCTM K €& Juamerpy (Ipu HEOOXOAUMOCTH C
HAIPAaBIIAIONIEH TOMOIIIBIO).

Haxoauth Macmta® riaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCTOJB3Ysl MacITal ¢ OMOPOii HA aTOPUTM YyIEOHBIX IEHCTBHIA.
OOBSICHATH, UTO TAKOE MIPOLIEHT, YIOTPEOIATH 000POTHI PeUu cOo
CIIOBOM «IIPOIIEHT». BbhIpaKaTh MPOLEHTH B APOOSX U IpoOH B
MPOLIEHTaX, OTHOIIICHUE IBYX BEIMYHMH B MPOLICHTAX.
BbruncasTh MPOLEHT OT YKCia U YUCIIO 110 €ro MPOLIEHTY.
OxpyriasaTs ApoOu 1 IPOLEHTHI, HAXOIUTH MPUOTMKEHUS YHCETT
IpU HEOOXOIMMOCTH C UCTIOJIH30BAHUEM BU3YaILHOM OMOPHI.
Pemars 3asjauMm Ha 4YacTW, MPOLEHTHI, MPONOPLHUHU, HA
HaXOXJIeHHEe ApoOu (MPOIEHTa) OT BETUYUHBI ¥ BEIIMYUHBI 10 €€
npoOu (TpoleHTty), npoOu (MPOIIEHTa), KOTOPBIA COCTaBIISICT
onHa BenuuMHa or  gpyroi. IlpumBoamTh, pa30dupars,
OLICHUBATH PA3JINYHBIC PEILIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3ajJja4 Mpu HEOOXOJUMOCTH C HAINIPABIIAIOLIEH OMOIIBIO.
N3Bnekary wuHpopManmMw u3 TaOIUIl ©W  JUArpaMm,
HUHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAUMEHbIIIEE U3 MPECTaBICHHbIX JAHHBIX.

Haragaanas
reoMeTpus.
Cummerpus
(64)

*QOceBas cummetpus. LleHTpanbHas cuMMeETpus.

[TocTpoeHne CUMMETPUYHBIX QUTYP.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTexax M M300pakeHHIX, H300pakaTh OT
PYKH, CTPOUTH C TIOMOIIBI0O HHCTPYMEHTOB (Urypy (O0Tpe3oK,
JIOMaHyl0, TPEYrOJbHUK, TNPSIMOYTOJIBHUK, OKPYXXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

Haxoauth npuMepbl CHUMMETPHUH B OKPYXKAIOIIEM MHUPE.
MopaeaupoBarh u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO TMPSMOM; KOHCTPYHPOBATH TI'€OMETPUYECKHUE
KOH(UTypalnu, UCIIOJIb3YsI CBOMCTBO CHMMETPUH, B TOM YHCJIIE C
MTOMOIIBIO ITU(POBBIX PECYPCOB C OMOPOM HA AITOPUTM YICOHBIX
JIEHCTBHIA.




Boipaxkenus
¢ OykBamMu
(6 1)

[TpumeHeHue OyKB Uil 3alIUCH MaTEMaTUYECKUX BBIPDAKEHUH U
npe/uiokeHnil.  *BykBeHHBIE  BBID@KEHHSI W YHCIIOBBIC
[IOJCTAaHOBKU*.

bykBeHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIbI.

Hcnonb3oBaTh OYKBBI i1 0003HAUEHUS YHUCEI, MPHU 3aMUCH
MaTEeMATHYECKUX  YTBEPXKACHH, COCTABJISATh OYKBEHHBIE
BBIPAYKECHHUS 110 YCIOBHIO 3a7]a4H.

HccaenoBartb  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI IS UX 3aIHCH.

BoruucasaTs yucioBoe 3HaUYeHHE OYKBEHHOTO BBIPAXKEHUS TIPH
3aJIaHHBIX 3HAYEHUSAX OYKB C ONOPOM HA aJrOpPUTM Yy4eOHBIX
JICUCTBU.

3anucbIiBaTh ¢opmy.bi: nepuMeTpa u IUIOIIAAN
MpsAIMOYTOJIbHUKA, KBaJpara; UIMHBl OKPYKHOCTH, IUIOLIAJAH
Kpyra; BHIMOJIHSATH BRIYHCJIEHHUS 110 3TUM (HopMyIIaM.
CocraBiasitb (opmyJibl, BBIPAKAIONINE 3aBUCUMOCTU MEXKAY
BEIIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; IIeHa, KOJUYECTBO,
CTOMMOCTh; TPOU3BOJUTEILHOCTh, BpeMs, O00BEM paloThI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyiam.

Haxoauth  HEHU3BECTHBIH  KOMIIOHEHT  apH(PMETHUECKOTO
JIeHCTBUS.

Harasanas
reoMeTrpus.
Durypsl

HA IIOCKOCTH
(14 49)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
IIpsMoyronbHUK, KBagpaTr: CBOWCTBA  CTOPOH,  YIJIOB,
JMaroHaiem.

W3mepenue yriioB. Buibl TpeyroJbHUKOB.

[lepumerp MHoOroyronpHuka. Ilnomanb ¢urypel. @opmysmsi
nepuMeTrpa W IUIOWAAW mpsiMoyroyibHUKa. [lpubmxénHoe
U3MEpEeHHe IIomaan GUryp.

*[IpakTudeckas padora «ILnomans kpyray*.

M300paxkars Ha HEIMHOBAaHHOM M KieT4aroil Oymare c
UCIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMH CBOICTBaMHU: c
NapaJuIeIbHBIMY, NEPIEHANKYISIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMU W JAp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 00CyXk1aTh CIIOCO0BI, AJITOPUTMBI TIOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  DKCIEPUMEHT,  HaOIO/ECHUE,
MOJIETMPOBAaHUE, CBOMCTBA  INPAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMTOPOM HA BOIMPOCHBIH TUTaH.
O0ocHOBBIBATH, ONPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSMOYTIOJbHUKE, KBajpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

H3MepATH M CTPOUTH C ITOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM
4lCclie B MHOTOYTOJIBHUKE, CPAaBHHBATh YIJIbl; PaclO3HABATH
OCTpBIE, IPSMBIE, TYIBIC, PA3BEPHYTHIC YTJIBL.

Pacno3zHaBaTth, H300pakaTh OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHHUIA
TPEYrOJbHUKKA (NP  HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJIbHOU OMOPHI).

Boruncastb epUMeTp MHOTOYTOJIbHUKA, IUIOIIAb
MHOTOYT'OJIbHUKA pa30MeHreM Ha MPSIMOYTOJIbHUKY, Ha paBHbIE
(GUTYpBI, HCIOJIB30BATh METPUUYCCKUE CIUHUIBI H3MEPCHHUS
JUTMHBI Y IJIOLIAAM C OTIOPOM Ha allTOPUTM Y4E€OHBIX JCHCTBUM.
Hcnoab3oBath NpudIMKEéHHOE M3MEpPeHUe IJTUH U TUIoMaaei
Ha KiIeT4yatod Oymare, NpUOMKEHHOE H3MEPEHHE JIUHBI
OKPYXHOCTH, IIOIAIN KPYyTa.

IToxokuTEIBHBIE H

Ilenple  umcna. *Moaynp ~ yHWcia, — reOMETpUYecKas

IIpuBomuTL NpHUMePBI HCIOIB30BAHUS B PEATBHOM KU3HU

oTpULaTe/IbHbIE MHTEpIIpeTalus MoayIs. YucaoBble IPOMEXYTKH *. HOJIOKUTEBHBIX U OTPULATEIbHBIX YHCEN.
yucaa TloNOKUTENbHEIE W OTpUIATENbHBIE uHcia. CpaBHEHHe H3o00paxarh 1enbie 4MCIIA, TIONOKUTENBHDIC 1 OTPHLATENbHbIE
(40 1) MOJIOKHUTENBHBIX U OTPHLATENBHBIX uncel. Apudmernyeckue | THC/IA TOUKAMU Ha YHCIOBOH IPAMOH, HCHOIB30BATL YHCIIOBYIO
NEeHCTBYSA C TOJIOKHUTENLHBIMU U OTPHIATEbHBIMK unciamy, | IPAMYIO [ CPaBHCHIA HUCCL.
PellIeH e TeKCTOBBIX 3a1aH. IIpumeHsiTh NpaBH/Ia CPABHEHMS, YNOPSAAOYMBATHL IIEJIbIC
qyucia; *HaX0AMTh MOJYJIb yucia™,
®opMyJIMPOBATh MPABUJIA BBIYUCIECHUS C MTOJIOKUTEIbHBIMU U
OTPULATENIbHBIMU YHCIIaMH, HAXOAMTh 3HAYEHHS] YHCIIOBBIX
BBIpa)KEHUH, coJepKalux NEUCTBUS
C TIOJOXKUTENbHBIMH M  OTPULATEIbHBIMU YHUCIAMH  TpU
HEOO0XO0AMMOCTH C ONOPOil Ha aITOPUTM MpaBUIIA.
IIpumeHsTL CBOMCTBA CIOXKEHUS U YMHOXEHHUS JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpeacraBienune [IpamoyronpHasgs  cucTeMa  KOOPAMHAT  HA  IUIOCKOCTH. | OOBSICHATHL M MJJIIOCTPUPOBATH MNOHSATHE MPIMOYTOJIBHON
AAHHBbIX Koopaunatsl TOUKM Ha MJI0CKOCTH, adcIucca U OpJuHaTa. CUCTEMBl  KOOpAMHAT  Ha  IUIOCKOCTH,  HCIOJIb30BaTh
(6 9) Cronbyathie i KPYroBIE THArPaMMEL. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM IIOCKOCTH TOYKH U

[Ipaktuueckas padota «[locTtpoeHnne nuarpamm.
Pemenne  TEKCTOBBIX  3ajady,  COJEpPKaIINX
MPEACTABICHHBIC B TAOIUIIAX U HA TUarpaMmax.

JaHHbIC,

burypsl Mo 3aJaHHBIM KOOpAMHATAM, HAXOAMTb KOOPIUHATHI
TOYEK.

Yurarb cToJOuYaThIE u KpYyroBbI€ Jarpammbl;
HHTEPNPETUPOBATH JAHHBIC, CTPOMTH CTOJIOUYATHIE JHATPAMMBIL.
Hcnoan3oBath HHPOpPMALNMIO, TTPEICTABICHHYIO B Ta0JMIIAX,




Ha AuarpaMMax i pelIeHUs] TEKCTOBBIX 3a/1ad M 3a1ad U3
peanbHOU KU3HU.

Harnsaunas
reoMeTpusi.
Durypnl

B IPOCTPAaHCTBE
99

*[IpsIMOYTONIBHBIN MapajuieNenumnes], Kyo, mpu3Ma, nupamuaa,
KOHYC, LWIAHJP, map u chepa. N3obpaxenue
MPOCTPAHCTBEHHBIX buryp. [Tpumepsi pPa3BEPTOK
MHOTOTPAaHHUKOB, LIUJIMHApPA U KOHYCA.

[TpakTryeckast pabota «Coznanue Mojienen
IPOCTPAHCTBEHHBIX (DUTYPY.

[TonsitTue o0O0bEMaA; eauHULIBI U3MepeHHs o00BéMa. OO0BEM
IPSIMOYTOJIBHOTO TapajulesienuIeaa, Kyoa, hopmybl 00bEMa*.

Pacno3HaBathb Ha uyepTexax, pUCYHKaX, OMUCHIBATH UPAMUY,
NpU3My, LUWIMHJIpP, KOHYC, IIap, H300pakaTb HX OT PYKH,
MO/IeJINPOBaTh U3 Oymaru, IUIaCTWJIMHA, TPOBOJIOKU U Jp. C
Harpasistomed nomouipio. IlpuBoanTh mpumepsl 00BEKTOB
OKPYKAroIIero MUpa, UMEIOIUX (OPMBbI HA3BAHHBIX TE.
Hcnonb3oBaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3yuarpb, ucronb3ys 3KCHEPUMEHT, HAOJIOJIEHUE, U3MEPEHHE,
MOJEJIUPOBAHUE, B TOM YHCIE KOMIBIOTEPHOE, U ONMHMCHIBATH
CBOIICTBA Ha3BAaHHBIX TEJ, BHISIBJIATH CXOACTBA U Pa3IU4MSL:
MEXIy MUPAMUION U IPU3MOM; MEXAY LWIMHAPOM, KOHYCOM U
IAPOM.

Pacno3naBarb pa3BEPTKU Napayieenunena, Kyba, MpHU3MBI,
MUpaMUJIbI, KOHYCa, IWJIMH]IPA; KOHCTPYMPOBATh JaHHBIC Teja
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOLIEH
MIOMOILIBIO.

Co3naBaTh MOJeJU TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TIIACTUIIMHA | JIP.) C OTIOPOi Ha aJrOPUTM YUeOHBIX
JICCTBHIA.

H3mepsaTs Ha Mojaeasix: UIMHBI pPEOEP MHOTOTPAHHUKOB,
JTUaMeTp I1apa.

Boriuncasars mo  ¢opmynam: 00bEM  IPAMOYTOJBHOTO
napajuienienunena, Kyba; HCIONb30BaTh E€IWHUIIBI H3MEpPEHUS
00bEMa; BBIYHCJAATH OOBEMBI TEJ, COCTABICHHBIX M3 KYOOB,
napajuieJenune0B; pemaTh 3aJa41 C PealbHBIMU JaHHBIMH C
OTIOpPO¥ Ha CIIPABOYHYIO WH(OPMAITHIO.

IHoBTOpEHUe,
00001IEeHHE,
CHCTEeMATH3AIHA
20 v)

[ToBTOpEeHNE OCHOBHBIX MOHSATUUA U METOJIOB KYpCOB 5 u 6
KJ1accoB, 0000IIEeHNEe U CUCTEMATU3alli 3HAHUM.

BopryuciasATh 3HaYCHUS BBIPAKEHUN, CONECPKAIIMX HATYPAJIIbHBIE,
Lenble,  TOJOKUTENBHBIE M OTPHULATEIBHBIE  YHUCIA,
OOBIKHOBEHHbIE M JECATUYHbIE  JpOoOH,  BBINOJHATH
npeoOpa3oBaHusl YHCENT M BBIPAKEHHH MpPU HEOOXOIMMOCTH C




HAaIMPAaBJISIONICH TOMOIIBIO.

Bpi0uparts cnnocod cpaBHEHUS YUCEN, BHIYUCICHUN, IPUMEHATH
cBoiicTBa apu(METHYECCKUX JACHCTBUU I pallMOHATU3AIHNH
BBIYMCJICHHH.

Pemars npocreiimume 3a1a4u U3 peaibHON )KU3HH, IPUMEHATH
MareMaTH4ecKue 3HAHMSl JUId PEIICHUS 3aJad U3 JPYrux
MPEAMETOB.

Pemars npocreiiiue 3a1a4i pasHbIMHU cIioco0aMu.
OcyumiecTBaAATH CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUMN.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (110 I'OJAM OBYYEHMUS)

7 kaacc (ae menee 102 u)

HaszBanue

pasaeJsia (TeMbl)
Kypca (4Huc10

OcHoBHOE coacpkaHue

OcHoOBHbIE BU/IbI 1€ATEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaan [ToHsITHE pallMOHATILHOTO YHKCIIA. CucreMaTH3UPOBATH U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYUCJICHUSI. ApudmMeTHdeckre JCUCTBHS C PAIMOHATBHBIMA YHCIAMH. | JICCATUYHBIX IPOOSX.
PaunonajasHbie CpaBHeHue, ynops/104MBaHNE PAIMOHAIBHBIX YHCET. CpaBHUBATH U YNOPAA0YMBATHL APOOHU, TpeoOpPa3OBHIBAs MPH
qHucaa CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM. HEOOXOIUMOCTH  JIECSITHYHBIE JpoOM B  OOBIKHOBEHHEIE,

(25 1)

Pemnienne ocHOBHBIX 3a7a4 Ha ,Z[p06I/I, IIPOLCHTEI U3 pCaHBHOﬁ

MIPaKTHUKHU.
[Ipu3Haku  AEMMMOCTH,  Pa3JIOKEHUS
HaTypaJbHBIX YHCEIL.
PeannHbie 3aBUCUMOCTH. [Ipsmas
MPONOPIUOHATBHOCTH.

MHOXHUTECIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB.

IIpumensaTs  pa3HooOpa3Hble  CHOCOObI W NMPHEMBI
BBIYMCJIEHUS] 3HAYEeHMii APOOHBIX BbIPAMKEHUI, ColepKalux
OOBIKHOBEHHBIE W  JECATHYHBIE JpPOOM: 3aMEHSTh TIpH
HEOOXOJUMOCTH  JCCATUYHYIO  JpoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKeHHE K (opme,
HanOonee yHOOHOM Jnsi BBIYUCIEHHH, MpeoOpa3oBHIBATH
JIpOOHBbIE BBIPA)KEHUS HAa YMHOXKEHHE M JICNIEHUE JECSITUYHBIX




Ipo0eii K ISHCTBUAM C LEeTBIMH YHUCIaMy (TIPH HEOOXOJMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4YHMC/I0BbIe M OyKBeHHbIE NMPHUMeEPbI CTEIEHU C
HaTypaJbHBIM I1OKAa3aTCJICM, 00BACHAS 3HAYECHHA OCHOBAHUS
CTEIICHH W IOKa3aTelis CTENEHH, HAXOIUTh 3HAYCHUS CTENCHEN

Bua a'’ (a — moboe palMOHAIBEHOE YUCIIO, 71 — HATYPalbHOE
YHCII0) C OMOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.

[ToHrMaTh CMBICT 3aMHCH OOJBIIMX YHCEJ € MOMOIIBIO

AeCATUYHBIX Apo0deii u creneHei yuciaa 10, npumMeHATh UX B

peabHBIX CUTyalUsIX.

IIpuMeHSITH IPU3HAKYU JCITUMOCTH, PA3JI0KEHUS HA MHOKHUTEIIN
HATypaJIbHBIX YHCEIL.

Pemath npocreiinme 3aJa4u Ha YaCTH, IPOLICHTHI, IPOTIOPIIHH,
Ha HaXOXKJIeHUE IpoOH (MPOLIEHTA) OT BEIMYMHBI U BEIIMYUHBI IO
e€ apobu (mporieHTy), npodu (MpoIeHTa), KOTOPBIM COCTaBIISAET
oaqHa BemuuuHa or  gapyrod. IlpuBoauTh, pa3duparb,
OIIEHUBATH PA3JIMYHBIC PEIICHUS, 3aIMHCH PEIICHUH TEKCTOBBIX
3ajay.

Pacno3HaBaTh M 00BSACHSATH, ONTUPASICH HA OMPEACIICHUS, IPSIMO
MPOIMOPLMOHANIEHEIE u o0paTHO MPOMOPIMOHAIIEHBIE
3aBHCHMOCTH MEXIy BEIMYMHAMH; MPUBOJAUTH MPUMEPHI dTUX
3aBHCHUMOCTEHl W3 pealbHOT0 MHpa, U3 JPYTUX Y4eOHBIX
MIPEIMETOB.

Pemarp mpocreiiiiirie MpPakTHKO-OPHEHTHPOBAHHBIE 3a1a4u

HAa  Apo0M, TNPOUEHTbl, MNPAMYIW0 U  00paTHYIO

NPONOPIHOHAIBLHOCTH, MPONOPLHH.

Auredpanyeckue
BBIPAKEHUsI
(27 v)

bykBenHbIe BeIpakeHUs. [lepemennsble. JlomycTuMble 3HaYEHUS
nepeMeHHbIX. DOpMYIIBI.

[TpeoOpa3zoBanre OYKBEHHBIX BBIPAXKEHUHN, paCKpPBITHE CKOOOK
U TIPUBE/ICHUE MTOT0OHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJIbHBIM MOKA3aTEIEM.
MHorouseHsl. CnoxeHnue, BBIUMTAHUE, YMHO)KEHUE

Osaapgers HA 0azoBoM yYpPOBHeE anreOpanyeckon
TEPMHHOJIOTHEN M CHMBOJIMKOW, NMPHUMEHATh €€ B Ipoliecce
OCBOEHHS y4eOHOr0o MaTepHana.

Haxonuth 3HadyeHHsT OyKBEHHBIX BBIPDOKEHHH IMPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIIOJIHATH BEIYUCIEHHS 11O (popMyiam.
BbInoaHATHL 1peoOpa3oBaHus LEOro BHIPAXKEHNUS B MHOTOWICH




MHOTOWIEHOB.  DOpMyllbl  COKpAIIEHHOTO  YMHOKEHHS.
Pa3noxenre MHOTOUYJI€HOB HA MHOYKUTEH.

MIPUBEJICHUEM TOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXCHHWE OJHOWIEHA HAa MHOTOWIEH H
MHOTOYJICHAa HA MHOTOWICH, MPUMEHATh (POpMyIIbl KBajpaTa
CyMMBI M KBajJpaTa pa3HOCTH C OMNOPOH Ha CHPAaBOYHYIO
HH()OpPMAIIHIO.

OcyuiecTBJIATh Pa3IOKCHHE MHOTOWICHOB HAa MHOXHUTEIH
yTéM BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKHTEJS, IIPUMCHEHUS
bopMyibl  pa3HOCTH  KBajpaToB, (OpPMYNI  COKPAmIEHHOTO
YMHOXKEHUS C OTIOPOI Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[Ipumensith 1peoOpa3oBaHWE MHOTOWICHOB IS  PEIICHUS
pPa3NWYHBIX 3a/la4 W3 MATeMaTHKH, CMEXHBIX IPEJAMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHS MATEMATHKU.

YpaBHeHus
U HEpaBeHCTBa
(20 v)

VYpaBHeHue, MpaBuiIa npeoOpazoBaHMs YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHM.

JIuneliHoe ypaBHEHHE C OJTHOM IIEPEMEHHOU

IIEPEMEHHOM, pELIEHNE JIMHENHBIX yYpaBHEeHUH. Pelienue 3anau
C IOMOIIBIO YPaBHEHHUH.

*JluneitHoe ypaBHEHUE C ABYMS NMEPEMEHHBIMU U €ro Tpaduk *.
Cucrtema JByX JIMHEWHBIX YPAaBHEHUM C BYMsI MTEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHI CIMOCOOOM TOJICTAHOBKH H
CII0COOOM CJI0KEHHS.

Pemarhb 1MHENHOE ypaBHEHHE C OAHOM IEPEMEHHON, TPUMEHAA
NMpaBHJIA [1IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY
emy Oonee nnpoctoro Buja. IIpoBepaTs, ABISETCS IU KOHKPETHOE
YHUCJIO KOPHEM YPAaBHEHMUS.

IlopOupars npumMepbl mHap 4YHCEN, SBJISIONIMXCA pEIICHUEM
JIMHEWHOI'O YPAaBHEHUS C ABYMs [IEPEMEHHBIMH.

Crpouth B KOOPJIMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JIByMSl NEPEMEHHBIMH (MpU HEOOXOJUMOCTU C
UCMOJIb30BAHUEM CMBICIIOBOM OMOpPBI); MONB3YACh TIpaduKoM,
NPUBOAUTH NIPUMEPHI PELICHUS YPABHEHUS.

Haxoaurh pemieHue CUCTEMBI IBYX JMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU C OTIOPOM Ha aJITOPUTM YUE€OHBIX JEHCTBHIA.
CocTaBJAITh U pelIaTh YPaBHEHUE WM CUCTEMY YPABHEHMI 110
YCIOBUIO 3aJa4¥, HWHTEPIPETUPOBATL B COOTBETCTBUHU C
KOHTEKCTOM 3a/1ayd TOJYy4YEHHBIM pe3yibTaT C ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpauKH.
DyHKUHUHU

Koopaunara touku Ha mpsiMoil. UKCIOBBIE TPOMEKYTKH.
PaccrosiHre MeX 1y IByMsl TOYKaMHU KOOPAUHATHOU NPSMOU
[IpsamoyrosnbHas cucTeMa KOOPJAUHAT Ha MIIOCKOCTH. [IpumMepsl

HN3o00paxkatsh Ha KOOPJWHATHOMN NpAMO TOYKH,
COOTBCTCTBYIOIIMEC 3aJaHHBIM KOOpAWHATaM, JIy4H, OTPC3KH,
HHTCPBAJIbI; 3alTMChIBATh UX Ha anre6panquK0M SA3BIKC.




(24 u)

rpaduKoB, 331aHHBIX (hopMyrnamu. YTeHne rpadukoB pearbHbIX
3aBUCUMOCTEN.

[Tonsitue Qynkmuu. I'padux dyakuuu. CBoicTBa (QYHKIUH.
Jlunetinass ~ ¢ynkuus. Iloctpoenue rTpaduka JTUHEHHOM
byakuun. ['paduk Gyakmum y = kx + b.

OtrMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKHU IO 33JaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKHU HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpPMYyJIaMH, B TOM YHUCIIE C TOMOIIbI0 HHU(POBBIX
nabopaTtopuid.

IIpumensiTe, M3y4aTh NPEHMMYINECTBA, HHTEPNPETHPOBATH
rpaguuecKuii crocod npeacTaBIeHUs U aHalIu3a pa3HooOpa3HOH
KU3HEHHOHN HH(OpMAIIHH.

OcBauBaTh Ha 6a30BOM YpOBHE IOHATUE (PYHKIIMH, OBJIAJeBaTh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarth smHeiiHyl0 QyHKIMIO y = kx + b, OnUCHIBATH
e€ CBOIMCTBA B 3aBUCUMOCTH OT 3Ha4eHUN KO3 PULIUEHTOB k U b
(mpu He0OXOAMMOCTH C OIIOPOM HA ANTOPUTM IPaBUIIA).
Crpouts rpadgukm nuHeiHON QyHKUIUHN, QyHKIMHA y = kx + b
Hcnoab3oBath HUGpPoBbIe pecypchl A1 OCTPOSHUS TpadUKOB
GYHKIMI 1 U3y4eHHS UX CBOWCTB.

[IpuBOAUTE TpHUMEPH! JIMHEMHBIX 3aBHCUMOCTEM B pealbHBIX
Ipoueccax U sIBJICHUSIX.

IloBTOpEeHue
" 00001eHHe
(64)

[ToBTOpEeHNE OCHOBHBIX MOHATUI M METOJOB Kypca 7 Kiacca,
000011IeHrE 3HAHU.

BbiOnpars, mNpUMeEHATH CHOCOOBI  CPAaBHEHUS  YHCEIl,
BBIUUCIICHUM,  NpeoOpa3oBaHMi  BBIPAKEHWH,  peIIeHUs
ypaBHEHUH MTPU HEOOXOIUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcymecTBaAT, CaMOKOHTPOJIb BBINOIHAEMBIX JEHCTBUM U
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeobpa3zoBaHui,
IIOCTPOCHUM.

Pemiate npocreiimme 3a1a4u U3 peasIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHWUA Ul pelleHus 3a1ad U3 JpYyrux
IIPEIMETOB.

Pemiats mnpocrteiiliMe TeKCTOBbIe 3a4a4d, CPABHUBATD,
BBIOHPATH CIOCOOBI PELICHMS 3a1a4H.

8 knacc (ve menee 102 u)




Ha3Banue
pa3nesa (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI J€ATCJIBHOCTH oﬁyqaloumxca

Yucaan
BBIYMCJIEHHS.
KBaapaTubie
KOPHH

(15 )

KBanpathslit kopeHb u3 uncia. *[lorstue 06 uppaoHaIbHOM
yucie. JlecaTuuHbie MPUOIMKEHUS UPPATMOHAIBHBIX YUCEIT.
JeiictButenpHble uncia. CpaBHEHUE NEHCTBUTEIIBHBIX YMCEN *.
ApudpmeTnueckuil KBaJpaTHbI KOPEHb.

YpaBHeHUE BUIA X° = d.

CaoiicTBa apu(MeTHIECKUX KBaJpaTHbIX KOpHEH.
[IpeoOpa3oBaHue  YHMCIOBBIX  BBIPAKEHHUH,  COJEpIKAILIMX
KBaJpaTHbIC KOPHHU.

®opMyJIMpoOBaTh ONpee/ieHue KBAJAPaTHONO KOPHS U3 4YHCIA,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPU HEOOXOIUMOCTH C
BHU3yaJIbHOW ONIOPOIA.

I[IpuMeHATH OIEparuio M3BJICUCHHUS KBAJAPATHOTO KOPHS W3
quClia, HCMOJb3YS IPU HEO0XOJUMOCTH KAJIBbKYJISTOP.
OueHnBaTh  KBaJpaTHble KOPHM LEJIBIMH 4YHCIAMU H
JECATUYHBIMU JPOOSIMHU.

CpaBHMBAaTL W YNOPS/AOYMBATH  PAlUOHAIBHBIE |
UppalroHaIbHBIC YMCIIA, 3aIICAaHHBIE C MTOMOIMIBIO KBAaJIPATHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.

HccnenoBare ypaBHEHUE 2 = a, HaxoOuTb TOYHBIE U
npuOmKkEHHbBIE KOpHU npu a > 0.

HccaenoBars CcBOMCTBA  KBAJAPATHBIX KOPHEW, MPOBOIS
YUCJIOBBIE HKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKyJIsATOpA
(xoMIBIOTEPA).

IlpuMendaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1JiA
npeodpa3oBaHusi BbIPAKEHUI.

BeimosiHATs, mpocreiimue npeodpa3’oBaHUsl  BBIPAKECHU,
coJlepKalluX KBaJpaTHble KOpHU. BblpaxaTbh NnepeMeHHbIE W3
reOMeTpUYECKUX U Ppu3ndeckux GopMyl Ipu HEOOXOJUMOCTH C
ONOpO¥ Ha MPABUJIO.

BbrunciasTe 3HaAYECHHMS BBIPAXKECHUM, COIEPIKALIUX KBaJpaTHbIE
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP.
Hcnonb3oBarh B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBbIE C TNPUOMKEHHBIMU 3HAUYECHUSIMH
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEH PA3BUTHSA MATEMATHKH.

Yucaan

CrenieHs ¢ O EJIBIM ITIOKa3aTCJICEM. CTaHI[apTHaSI 3aIllMCh 4YHcCJia.

®opMyIMpOBaTH ONpeiesieHUe CTETICHH C LIeJIbIM MToKa3aTeaeM




BBLIYHCJICHUS.
Crenenn

¢ HeJIBIM
noKasareJjeM
(79)

Pasmeprl 00BEKTOB OKpysKaromero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKpY’KaroIllleM MUpe.

CBolicTBa CTENEHHU C LIEJIBIM [T0Ka3aTEIEM.

(pu HEOOXOAMMOCTH T10 BU3YAITBHOM O1Ope).

IIpeacraBasATh 3anUch OOJNBIINX U MaJIbIX YKCE B CTAH/IAPTHOM
Buse. CpaBHMBATh 4HCJIa M BEJIWYUHBI, 3allUCAHHBIE C
UCII0NIb30BaHuEM crernenu 10.

Hcnonb3oBaTrh 3ammMch 4YKMCEN B CTAaHAAPTHOM BHUAE JUIS
BBIPQXEHHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIEM MHUDE.

®opMyJIMpOBaTh, 3allUCHIBATL B CMMBOJHMYeCKOii (opme u
WITKCTPUPOBATh NMPHMEPAMH CBOMCTBA CTENEHU C LEIbIM
nmokaszatesieM (MpU  HEOOXOJUMOCTH €  HCIIOJIb30BaHUEM
BU3YaJIbHOU OTOPHI).

I[IpumensiTe  cBoiicTBa  CcTeleHW s [peoOpa3oBaHUs
BBIPQXCHUM, COJEp)KAIMX CTENEHU C LEJIbIM I0Ka3aTejleM C
UCIIOJIb30BAaHUEM  CIIPaBOYHOM uH(popMauuu. BpINOJIHATH
AEHCTBUS C YKCIIaMM, 3alMCaHHBIMM B CTaHJAPTHOM BUJE
(YMHOX€HUe, J1eJIeHe, BO3BEICHUE B CTEIIEHB ).

AuaredOpanyeckue
BBbIPAKEHHUSI.
KBagparubiii
TPEXYiIeH

(CR))

KBagparubiii TpéxusneH. Pa3ioxkeHne KBaJApaTHOrO TPEXWICHA
Ha MHO>KHTEIIH.

Pacno3HaBarh  KBajgpaTHBIM  TpPEXUYIEH,  yCTAaHABIMBATH
BO3MOKHOCTB €T0 Pa3jI0KEeHHs Ha MHOYKUTEIIH.

PackiaabiBaTh Ha MHOXKHTEIHM KBAJPATHBIA TPEXWIEH C
HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM NPU HEOOXOAMMOCTH C
OIIOPOM Ha AJITOPUTM IIpaBHUJIA.

Auredpanyeckue
BBIPAKEHUSI.
Auredpanyeckas
ApoObL

(15 9)

Anrebpanueckasi 1poOb. JlonmycTrMble 3HaUCHUS IEPEMEHHBIX,
BXOJIAIINX B anredpandeckre BeipakeHUs1. OCHOBHOE CBOMCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.

CrnoxeHue, BBIUHTAHUE, YMHOXEHUE U JIeJICHHe
anreOpanmveckux  apoOeii. I[IpeoOpasoBaHue  BBIpaKCHUH,
CoJIeprKalIuXx anredpandeckue Ipoou.

3anuceiBaTh anredpanydeckue BoipaxkeHus. Haxoaurs obnacts
OTpe/ieNieHUs] PAllMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATL 4KCIOBBIE NOACTAHOBKY M BBIYHMCJIATH 3HAYCHHE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYISATOPA.
@®opMmyIHMpoBaTH OCHOBHOE CBOMCTBO alredpandeckoil Jpodu u
NPUMEHSITh €T0 I TpeoOpa3oBaHms IpoOeit.

BbInoHATL AeiicTBUSI C anreOpanvyeckuMu ApoOsSMHU TpU
HEOOXOAMMOCTH C HampaBisiomeld momMompio. [IpuMeHaTsh
npeoOpa3oBaHusl BBIpAXKEHUN U peuieHus 3aaad. BuipakaTtb
nepeMeHnble u3 Gopmyn (pu3nUECKHX, TEOMETPHUUECKHX,
OMHKCHIBAIOIINX OBITOBBIC CHUTYallUH) TPU HEOOXOIUMOCTH C




HaIPaBJISAIOIICH TOMOIIIBIO.

YpaBHeHus KBagpatHoe ypaBHeHue. Hemnonnoe kBaapaTHOe ypaBHEHHE. | Pacmo3HaBaThb KBaJpaTHbIC YPaBHEHUS.
H HEpaBeHCTBA. dopmyia KopHel KBagpaTHOro ypaBHeHus. *Teopema Buera*® |3anuchiBath ¢opMysay KOpHEH KBaJpaTHOTO ypaBHEHHUS,
KBangparnbie Pemenue ypaBHeHuil, cBoadmuxcs K kpaapateiM. [Ipocreiiiye | pemiaTs KBajpaTHble YPaBHEHHs] — IIOJIHbIC U HEMOJHbIE (C
YPaBHEHHS JpOOHO-pallMOHATIbHbBIE YPABHEHHUS. UCTIOJIb30BAaHUEM CIPABOYHON HH(OpMALIUH).
(154) Pemenne TekcToBBIX 3amad ¢ nomouiblo  KBaapaTHeiX |IIpoBoauTh  mpocreiiime  MCCJIEAOBAHUS  KBAJIpaTHBIX
YPaBHEHUIA. YPaBHEHHUIA.
Pemats ypaBHeHusi, CBOAAIIMECS K KBAaJPATHBIM, C ITOMOILBIO
npeoOpa30BaHM M 3aMEHOM IEPEMEHHOM € OMOPOM HA AITOPUTM
IIpaBUIIA.
Habnrogate M aHAAM3HPOBATBL CBA3b MEXJIY KOpPHSAMHU U
K03 pULIMEHTaMU KBaJAPAaTHOTO YPAaBHEHHUSI.
*[IpuMeHATH TEOpEMY Buera UL pelenus
3a/1a4 (C UCIOJIb30BaHUEM 00pasia)™.
Pemiath TekcTOBBIe 3aJa4M  anreOpaMyecKUM  CIIOCOOOM:
MEPEXO/IUTh OT CIOBECHOW (OPMYIUPOBKH YCIOBHS 3aJaud K
anreOpandyeckol Mojenu MyTéM COCTaBJIeHUs ypaBHEHHUs (TIpu
HEOOXOJMMOCTH C  HampapisIOMIENd  MOMOLIbI0);  pelaTh
COCTaBJICHHOE YPABHEHUE; HHTEPIPETUPOBATD PE3YNIbTAT.
3HAKOMMTBCS C HCTOPHeEN pa3BUTHUS AJTeOpBbI.
YpaBHeHus JluneliHOe ypaBHEHHE C JIByMs IIE€pEMEHHBIMH, €ro rpaduk, | Pacmo3HaBaTh nTuHelHbIe ypaBHEHUS C ABYMS IEPEMEHHBIMU.
U HepaBEHCTBA. IIPUMEPBI PELICHNS] YPAaBHEHHUH B LIEJIBIX YHCIIAX. Crpouth rpaduku JIMHEHHBIX YpaBHEHUH, B TOM YHCIE
Cucremsl Pemenne cucreM JBYX JHMHEHHBIX YpaBHEHHH C JBYMS |MCHOJB3Ysl LHM(pPOBbIe pecypchl (MIpU HEOOXOAUMOCTH C
YPABHEHMH nepeMeHHbIMU. [IpuMepsl peleHHs CHCTEM HENWHEHHBIX | ONOPOi Ha aITOPUTM YUE€OHBIX JAEHCTBHI).
(13 v) YPaBHEHHUH C IByMs IEPEMEHHBIMU. Paznuuare napauienbHble U MEPECEKAIOLIUECS MPSAMBIE 10 UX
*'papuueckass  MHTepHpeTalUss  ypaBHEHHS C  JABYMs | ypaBHEHUSM.

MNEPpEMCHHBIMU U CUCTCM ypaBHeHI/Iﬁ C IBYMsA HCpCMCHHLIMI/I*.
Penienne TeKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM ypaBHeHHfI.

Pemars cucrembl [BYX JIMHEWHBIX YPAaBHEHUM C JBYyMs
IIEPEMEHHBIMU I10JICTAHOBKOU U CIIOKEHHUEM.

Pemate mpocreiinme CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHEHUH
HE SBJISICTCS JIMHEHHBIM NPU HEOOXOAMMOCTHU C HaNpaBIIsIOIIEH
MIOMOILBIO.
*IIpuBOAUTH

rpadpuyecKkyl0 HMHTEPNPETAIMIO  PEIICHUS




YPaBHEHHS C IBYMs IIEPEMEHHBIMU U CUCTEM YPABHEHUM C IBYMs
IIEPEMEHHBIMU. *
PemaTh TekcToBbIE 321241 AJIreOpandeckuM CIIOCOOOM.

YpaBHeHust YuciioBble HEPABEHCTBA U UX CBOMCTBA. ®opmMyJMpoOBaTH CBOliCTBa YHUCJIOBBIX HEPaBEHCTB,

U HepaBeHCTBA. HepasenctBo ¢ ogHol nepemeHHol. JInHeliHble HEpaBEHCTBA C | WULTIOCTPUPOBATh UX HA KOOPJIMHATHON IIPSIMOH.

HepaBencrBa OJIHOM TmepeMeHHOM u wux pemeHue. Cucrembl TuHEHHbIX | [IpuMeHSTH cBOWCTBA HEPABEHCTB B X0/ PEIICHMSI 3a/1a4.

(12 v) HEPABEHCTB C OJJHOM IIEPEMEHHOM U UX PEILIECHUE. Pemarpb JuHEliHbIE HEpaBEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHne pemeHus JINHEHHOr0 HEPaBeHCTBA U X CHCTEM | M1300pakaTh pellieHue HEPAaBEHCTBA HA YMCIIOBOM MPSAMOIA.
HA YKCJIOBOM MPSIMOH. Pemiath cuctembl TMHEWHBIX HEPABEHCTB, M300paxaTh pelIeHHe

CUCTEMBbI HEPAaBEHCTB Ha YHCIIOBOW MPSIMON IIPU HEOOXOTUMOCTHU
C BU3YaJILHOH OIOPOH.

DyHKIUH. [Tonsitue ¢ynkuuu. O6nacTe ompeneneHus U MHOxecTBO | Mcnmosb3oBaTh (GYHKIIMOHATIBHYIO TEPMHUHOJIOTHIO 7

OcHoBHBIE 3HayeHnid PyHKuu. CriocoObl 3aqanus QyHKIUI. CHMBOJIMKY.

TOHATHSA I'paduk pynkuuu. CpoiicTBa GyHKIIUH, UX OTOOpakeHHE Ha | BLIYMCJIATH 3HaYeHUusi PYHKINN, 3a1aHHBIX (opMynaMu (TIpU

(Sv) rpaduke. HEOOXOAMMOCTH  HUCHOJNb30BAaTh  KalbKYJSTOP); COCTABJISATH
Ta0 ULl 3HAYeHU I QYHKIINY.
CtponTh 10 TOYKaM rpadpuku GyHKIUI.
OnuceiBath cBoiicTBa (PyHKIMK Ha OCHOBE €€ rpaduuecKkoro
NPEACTaBICHUs IpU  HEOOXOAMMOCTH C  Hamlpabistolen
MTOMOUIBIO.
HUcnoab3oBathb (YHKITMOHATIEHYIO TEPMHHOJIOTHUIO U
CUMBOJINKY.
HccaenoBars mnpumepbl rpaduKoB, OTPAKAIOIMUX peaTbHBIC
npoueccbl U siBneHud. IIpMBOAMTH NMpHMeEPHI MPOILECCOB U
SIBJICHUH C 3a/IaHHBIMU CBOMCTBaMH.
Hcnoab3oBaTh KOMIBIOTEPHbIE MPOrPAMMBI JJIS1 TOCTPOCHHUS
rpa¢ukoB (DYHKIMI 1 U3yYEHUS UX CBOMCTB

DyHKINH. Urenne u mnoctpoeHue rpaduxoB ¢yakmmil. I[Ipumepst | Haxoguth ¢ momombio rpadpuka ¢yHKIIMN 3HAYCHUE OJTHOM U3

YuciioBblie rpadukoB QyHKIUHN, OTPaXKAIOUINX PEaTbHBIE POLIECCHI. paccMaTpuBaeMBbIX BEIMYUH 10 3HAYCHUIO IPYTOil.

byHkumnu DyHKINH, OITHCHIBAIOLLINE MPAMYIO 51 0o0patHyto | B HECOXKHBIX ClIydasx BbIpaxKaTh (POPMYJIOH 3aBHCHMOCTh

(CR))

MIPOTIOPITMOHAIBHBIC 3aBUCUMOCTH, UX rpaduku. [ unepbona.

MCXKAY BEJIMUMHaMU.




X

I'padpux pyHkmm y

pelleHre ypaBHEHUI U CUCTEM ypaBHEHHIA. *

Oynxkmn y = x4,y = x°,y = Jx, Y =k *rpaguyeckoe

OnuceiBaTh XapakTep MU3MEHEHHUS OJHOMU
3aBUCUMOCTH OT U3MEHEHUs IPYyrou
Pacno3snaBatrs Buasl u3ydaeMbix (QyHkiuil. Iloka3biBaTh
CXeMaTHYeCKH [IOJI0O)KCHUE Ha KOOPJIWHATHOM IUIOCKOCTH
rpadukoB byHKIMMA BU/JIA! y = ¥ y =x,
y=+xy=k

Hcnouab3oBarh PyHKIHOHAIBHO-TPaduIecKue
NpeACTABJICHUS [IJIs PEUICHUS U UCCIEOBAHNS YPABHEHU U
CHUCTEM YpaBHEHUH.

I[IpumensTh nu@poBbIe pecypebl sl TOCTPOCHHS TPa(UKOB

GbyHKIHA.

BCINMYUHBI B

IHoBTOpEeHue IToBTOpEHNE OCHOBHBIX NMOHATHM U METOJOB KypcoB 7 U 8
H 00001IeHHEe KJ1accoB, 0000IIeHe 3HAHUH.
6w

IIpumeHsaTE CHOCOOBI  CpPaBHEHUS 4YMCEJ, BBIYMCIICHUH,
peoOpa3oBaHuil BbIPAXKEHUM, pEIICHUs] ypaBHEHUM.
OcymecTBaATh CaMOKOHTPOJIb BBINOIHAEMBIX JEHCTBUM U

CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, MpeoOpa3oBaHui,
ITOCTPOCHHM.
Pemiare 3agayM M3  peajbHOM KM3HH, INPHMEHATH

MaTeMaTHUYeCKUe 3HaHUS JUIS pelleHHs 3amad M3 JIpYrux
MIPEIMETOB.

Pemiath TeKcTOBBIC 3aJa4M, CPABHUBATH, BBIOMPATH CIOCOOBI
pelIeHus 3a1aun.

9 kaacc (He meree 102 u)

HazBanme
pa3aesa (TeMbl)

OcHoBHoOeE coaepkaHue
Kypca (4uciao

OcHOBHBIE BHUABI J€ATCJIBHOCTH oﬁyqaloumxcn

4acoB)
Yucna u ParnmonanbHble yncia, *UppalioHAIbHBIC YHCIA, KOHEYHbIE U | Pa3BUBaTh mpeacTaBjieHHsi O 4YKHCIax: OT MHOXECTBA
BbIYHCJIEHHUS. OeCKOHEUHbIE JIECATUYHBIC Jpoou. MHOXeCTBO | HATypaJIbHBIX YHCEIl 10 MHOKECTBA JIeHCTBUTEIbHBIX YUCEIL.




JleiicTBUTEILHBIE
yucsa
9 )

JEHUCTBUTENIBHBIX  4YUCEN; JCUCTBUTEIBHBIE UYUCIA  Kak
OecKOHEeuHbIe JleCSTHUYHBIE npodu. B3ammHO 0aHO3HAYHOE
COOTBETCTBUE MEXAY MHOXKECTBOM JCHCTBUTEIBHBIX YUCEI U
MHO>ECTBOM TOYEK KOOPAVMHATHOU IIPSMOM.

CpaBHeHHE  [I€HCTBUTENBHBIX  4YHCEN,  apUPMETUYECKHE
JEUCTBUS C NEUCTBUTCILHBIMA YHCIAMH. ¥

[TpubnnxEHHOE 3HAaYEHUE BETMUUHBI, TOUHOCTh MPUOIIMKEHHS.
Oxpyrnenue wuyucen. [lpukuaka u  oOlEHKa pe3ysbTaToOB
BBIUMCIICHU.

O3HaKOMHTbCH v BO3MOKHOCTBIO MpeACTaBICHUS
JNEHCTBUTEILHOTO YHClIa KaK OECKOHEYHOU IECSITHYHON Iapodu,
NPUMEHATh JCCATUYHbIC MNPUOIMKEHUS palUMOHAIBHBIX U
HMppaloOHaJbHBIX YUCEN.

*3anMchIBaTh, CpPaBHHUBATH " YHOPSAI0YMBATH
JEUCTBUTELHBIE YUCTa ™,

BeinmoHATL, coyeTas YCTHbIE UM INHMCbMEHHBIE IIPUEMBI,
apudmernyeckue elCTBHSI C PAIMOHAIBHBIMU YHCIIAMU;
HAXOJAMTh 3HAYCHUS CTCICHECH C IENBIMU IOKA3aTeIIIMH U
KOPHEH; BBIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[Monyyuts mnpeacTraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
Yyuces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHATU3MPOBATh M [eJaTh BBIBOJAbI (10CJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTHU MPUOIMKCHHUS JEHCTBUTEIBLHOIO YHCIIA
MIpY pEIICHUH 3a]1a4.

OKpyrifTh JIEHCTBUTENBHBIC UYWCIIA, BBINOJIHATH NMPUKUHIKY
pe3ynbTaTa  BBIUMCICHUN, OHEHKY 3HAUY€HUH  YHCIOBBIX
BBIPAYKECHUM.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS MATEMATHKH.

YpaBHeHus

U HEpaBEeHCTBA.
YpaBHeHust

¢ OJHOM
nepeMeHHOo

(14 9)

JInneliHoe ypaBHeHue. PemeHne ypaBHEHMH, CBOIAIINXCS K
JIMHEWHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOISIIMXCS
K KBa/IpaTHBIM. bUKBa/ipaTHbIE ypaBHEHHUS.

*[IppuMepsl pelIeHHs ypPaBHEHHWW TPETbed M YEeTBEPTOU
CTEIEHEN Pa3I0KEHUEM Ha MHOKUTEIIN. *

Pemenne qpoO6HO-paliMOHAIbHBIX YPaBHEHUH.

Pernrenne TeKCTOBBIX 3a/1a4 aJIreOpandeckuM METOIOM.

OcBauBaTh, 3aMOMHHATH M MNPUMEHATHL TrpaduyecKue
MeTO/Ibl NPU PELICHUH ypaBHEHWH, HEPABEHCTB M UX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJaropuT™M Y4eOHBIX
JeHcTBU).

Pacno3naBats 11enbie 1 JpoOHbIE ypaBHEHMUS.

Pemiath JinHeiiHble W KBaJpaTHble YPaBHEHUs, YPaBHEHUS,
CBOJMIIMECS K HHUM, IMpocTeiine IpoOHO-palMoHalbHbIE
ypaBHEHHUSL.

IIpeasaraTs BO3MOXXHBIE CITOCOOBI PEIIEHUsT TEKCTOBBIX 3ajad,
o0Ccy’k1aThb HMX W pelaTh TEKCTOBBIE 3aJaud Pa3HBIMH
crocobamu.

3HAKOMUTBCH C UCTOPHUEH Pa3BUTHS MAaTEMaTUKU

YpaBHeHus

Jlunelinoe ypaBHEHHE C ABYMS TIEPEMEHHBIMH U €T0 rpaduk.

OcBauBaTh M NPUMEHSITH NPUEMBI PEHICHUS] CUCTEMBI JIBYX




1 HepaBeHCTBA.
Cucrembl
yYPaBHeHH I

(14 uv)

CucreMa 1ByX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U
eé peweHue. Pemienuwe cucrem AByX ypaBHEHUH, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIICHHU.
['paduueckass WHTEpIpETAMs] CUCTEMBbl yYpaBHEHUH C ABYMS
IIEPEMEHHBIMM.

Pemienne TekCTOBBIX 3a7a4 aNreOpandeckuM CrocoOoM.

JMHEWHBIX YPABHEHHI C JBYMsI TICPEMEHHBIMH U CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISCTCS JIMHEHHBIM
(o BU3yasIbHOM omope).

Hcnoab3oBaTh (QyHKIMOHATHHO-TPAQUICCKUE TMPEACTABICHUS
JUISL pellleHHs] U HCCJIeI0BAHNSl YPABHECHUH U CHCTEM.
AHAJIM3MPOBATH TEKCTHI 32/1a4, peliaTh WX alreOpandecKum
CHOCcOOOM: MEPeXOAUTh OT CIOBECHON (POPMYIUPOBKU YCIOBUS
3a71auy K anreOpanyecKo MOJIENH MyTEM COCTABIICHUS! CHCTEMBI
YpaBHEHHMIA, pemIaTh COCTABJICHHYIO CHUCTEMY YPaBHCHUM;
HHTEPNPETHPOBATH PE3YIIbTAT.

3HAKOMHTHCS € HCTOPHUEN Pa3BUTUS MATEMATHKU

YpaBHeHus

U HepaBeHCTBA.
HepasencrBa
(16 9)

YucnoBble HEPAaBEHCTBA U X CBOMCTBA.

JIuneliHble HEpAaBEHCTBA C OJHON IEPEMEHHOM U UX pELICHHUE.
CucreMbl JTMHEWHBIX HEPAaBEHCTB C OJHOM NEPEMEHHON M UX
peleHue.

KBagpaTHbIC HEPABEHCTBA U UX PEILICHHUE.

I'paduyeckass  MHTEpHpeTalusi  HEPaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMs IIEPEMEHHBIMH.

Yurarb, 3anmcpiBaTh, MOHHMATh, WHTEPNPETHPOBATH
HEPaBEHCTBA; UCII0JIB30BAaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
BbInoHATHL 1peoOpa30BaHUs HEPABEHCTB, MCIOJIB30BATh IS
npeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
Pacno3HaBaTth JIMHEHBIC U KBAIpaTHbIC HEPABEHCTBA.

Pemars  JIMHEHHBIE  HEPAaBEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIMIMX KBaJApPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh I1OITYUCHHbIE PELICHMUS.
N300paxkaTth pelieHre HepaBeHCTBA U CUCTEMbI HEPABEHCTB Ha
YHUCIIOBOW INPSAMOM, 3alMCBIBATHL PCIICHUE C IOMOILBIO
CHUMBOJIOB.

PemaTts KBajpaTHbIE HEPaBEHCTBA, HCIOIB3Ys TIpaduuecKue
IIPEICTaBICHHUS.

OcBauBaTh M NPUMEHSATH HEPABEHCTBA IIPH  PEIICHUHU
Pa3IMYHBIX 337124, B TOM YUCJIE IIPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKUMHU
(16 4)

KBanparuunas ¢yskius, e€ rpaduk u cpoiictBa. Ilapaboina,

KOOpJIMHATHI BEPIIMHBI 1apadoJIbl, 0Cb CHMMETPHUH MapadoIbl.

CrenenHble QYHKIIUH C HATYPAIbHBIMHU ITOKa3aTeNsIMU 2 U 3, UX
rpauKu U CBOWCTBA.

Ipaduku Gpyukuuit: y = kx,y = kx + b,,y = ax’,y = ax’,y

Pacno3naBath BuIbl M3yd4aeMbIX (PYHKIHN; MJJIIOCTPUPOBATH
CXeMAaTH4YeCKH, O0BSICHATH PACIIOJIOKEHUE HAa KOOPAMHATHOU
IUIOCKOCTH rpaduKoB QpyHKIMM Buga: y = kx, y = kx + b, ,y =

ax?, y = ax,

y = /X, y = k B 3aBucuMOCTH OT 3HaueHUH KO>(PULUEHTOB;
X




OTMKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYIO QYHKIHIO 110 (hopMyIIe.
I[IpuBoauTh NpPUMEPHI KBAAPATUYHBIX 3aBUCHMOCTEH U3
peasibHOM KU3HU, PU3UKU, TEOMETPUU.

BoisiBasiTh 1 00001maTe ocoOeHHOCTH TpaduKa KBAJAPATUIHON
Gyskimu  y = ax> + bx + ¢ (Ipu  HEOOXOMUMOCTH  C
HAIPAaBIISAIONIEH TOMOIIBIO).

CrpouTh 4 n300pa:kaTh cxeMaTH4eCKH rpaQuKy KBaApaTUIHbBIX
(yHKUMIA, 3a0aHHBIX GOPMYTaMU BUAA Yy = ax’,y = ax’> + ¢, y
=a(x + p)y, y=ax>+ bx + ¢ (npu HeOOXOAUMOCTH C
BU3YalIbHOU OIOPOIA).

AHATU3MPOBATH U MPUMEHSATDH CBOHCTBA N3YUCHHBIX (DYHKITHIA
JUIsT UX TOCTPOCHHS, B TOM YHCJIE C MOMOUIBI0 HU(POBBIX

pecypcoB.

YucaoBble
MOCJIEN0BATEIbHOC
™

(15 u)

ITonsATHE YUCIIOBOM MOCIIEI0BATEIEHOCTH.

3amaHue MOCIe0BaTeIbHOCTH PEKyppeHTHOH (opMyaold u
dbopmyI0ii n-TO YJICHA.

Apudmerndeckas u reomerpuueckas nporpeccuu. ®opmyisl n-
ro wieHa apu(MeTUYEeCKOM U T€OMETPUUYECKOM IMpOrpeccHid,
CYMMBI [IEPBBIX 1 YICHOB.

*N300pakeHue 4JIeHOB apu(PMETHUECKOW U TeOMETPUYECKON
IIPOrpeCCUi TOYKaMH Ha KOOPIAMHATHOM ITUIOCKOCTH.
JIMHENHBIN 1 SKCITOHEHIIMAIBHBIN POCT.

CroxHbIE TPOLEHTHL. *

OcBauBaTh M NPUMEHSTh MHAEKCHbIE 0003HAUYEHHUS, CTPOUTH
pedeBble BBICKa3bIBAHMSA C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MMOHSATHEM I0CIIEI0BATEIbHOCTH.

AHanM3upoBaTh GOPMYITy 7-TO WICHA MOCIIEA0BATENbHOCTH WU

PEKYPPEHTHYIO bopmymy U BBIYHMCJIATH YJICHBI
IIOCJIEZI0BATEIBHOCTEH, 3aJJaHHBIX  JTUMH bopmynamu.
YcranaBanBarth 3aKOHOMEPHOCTH B IIOCTPOEHUHU

IIOCJIEZI0BATEBHOCTH, €CIIM BBIMCAHBI IIEPBbIE HECKOJIBKO €€
YJICHOB.

PacnosnaBatsp apu(PMETHUECKYIO U TEOMETPUUYECKYIO
MIPOrPECCUU MPU Pa3HBIX CIIOCOOAX 3aJaHuUS.

Pemiate 3amaun ¢ wucnonb3oBaHMeM (OpMYNT n-TO  4leHA
apu(PMETHUECKOH U TEOMETPUYECKOW IPOTrPecCHil, CyMMBI
MIEPBBIX 71 YICHOB C OMOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO.
*N300pakaTh WICHBl IOCIEAOBAaTEIILHOCTH TOYKAMU Ha
KOOPJIMHATHOM MJIOCKOCTH *,

PaccmaTpuBaTh NpuMepbl IPOLECCOB U IBJEHHUH U3 pealbHOU
KU3HH, WJUTIOCTPUPYIOLIME W3MEHEHHE B apu(METHYECKOU
IpOTpeccuy, B TEOMETPHUYECKOW MPOrpeccud; *U300pakaTh




COOTBETCTBYIOIIHE 3aBUCUMOCTH TpadIecKu ™.

Pemiate mnpocreiimme 3agauM, CBA3aHHBIE C YHCIOBBIMH
MOCJICIOBATENBHOCTSIMHA, B TOM YHCIIE 3afadd W3 peabHOM
KM3HM € WCIONB30BaHHMEM  LUQPPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONHUI, rPaUIECKOTO KAIBKYIATOpA U T.IL.).
*PemaTh 331241 Ha CJIOXKHBIE ITPOIICHTHI, B TOM YUCIIC 33/1a4H1 U3
peabHON MPAKTUKH (C HCIIOJIb30BAaHUEM KalIbKYIsTOpa). ™
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU.

IToBTOpEHUE,
00001IeHHE,
cucTeMaTHu3anus
3HAHMII

(18 u)

Yucna u BbIYMCIeHUs] (3allUCh, CPaBHEHHUE, JEUCTBUA C
JNEHCTBUTENBHBIMU YWCIAMU, YHUCIOBas NpsiMasi; MPOLEHTHI,
OTHONICHHUS, TIPOMOPIINH; OKPYTJIEHUE, IPUOINKEHHE, OLICHKA;
peleHre TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auaredpaunyeckue BBIPAKeHUSs (mpeobpazoBaHue
anreOpanyecKuX BhIPaKEHUM, JOMYCTUMbIE 3HAYSHHUS).
@®yHKuMu (MOCTPOEHHE, CBOWCTBA M3YUEHHBIX (YHKIIMIA;
rpaduyeckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBarb NOHATHSIMH: MHOXECTBO, ITOJMHOKECTBO,
olepanyy HaJ, MHOXXECTBAMH; MCHOJIL30BaTh TpaduuecKoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 OIMCAHUSI PEAIbHBIX IIPOLIECCOB U
SIBIICHHIA, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpoOBaTh TEPMHHOJIOTHI0O U OCHOBHBIC AeiicTBHS,
CBSI3aHHbIC € YHCJAMH: HATYPAIBHOE 4YMCIIO, MPOCTOE U
COCTAaBHOE YMCIIA, AEIUMOCTb HAaTypaJbHBIX YHCEN, NPU3HAKH
JEIUMOCTH, LEJ0€ YUCIIO0, MOJAYJb Yucia, OOBIKHOBEHHAs U
JecaTUYHas ApoOu, CTaHIAPTHBINA BUA YKcia, apu(METHUECKHI
KBaJPaTHBIN KOPEHb.

BbINoJHATH 1eHCTBUSA, CPABHMBATDH M YIIOPSIA0YMBATD YNCIIA,
MIPEACTABIITh YHCIA Ha KOOPAWMHATHOM MPSMOM, OKPYIJIATH
YUCJIa; BBINOJHATH MNPUKHMAKY M OLEHKY pe3yibTara
BBIYHCIICHUM.

Pemath TexkcroBble 3a1a4M apudMEeTHIECKUM CIIOCOOOM.
Pemath npakTH4ecKue 3a1a4u, CoAep Kalye NPOLEHTHI, T10JIH,
YacCTH, BBIPAXAIOIIUE 3aBUCUMOCTH: CKOPOCTh — BpEMS —
paccTosiHMe, IIeHa — KOJMYECTBO — CTOMMOCTb,  0OBEM
paboTel — BpeMsi — MPOU3BOJUTENBHOCTD TPY/a.

Pa30upartp peanbHble )KU3HEHHBIE CUTYalMH, OPMYJIHPOBATH
UX Ha S3bIKE MaTEeMaTHK{, HAXOAUTb pEIICHUE, MPUMEHSS
MaTeMaTUYECKUH annapar, HHTePIpPeTHPOBATHL PE3yJIbTaT
OnepupoBarb MOHATHAMM: CTEIICHb C LIEJIBIM IIOKA3aTENEM,
apupMeTHIECKHUIA KBaJIpaTHbIN KOpEHb, MHOI'OYJIEH,
anrebdpandeckast ApoOb, TOKIECTBO.




BbINOJHATL OCHOBHBIEC AEMCTBUA: BBINOJHIATh PAC4YETHI IO
dbopMynaM, TpeoOpa3oOBHIBATH IIENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDAXKEHHMSI U  BBIPAXKEHHUS C KOPHSAMH, PpPEaJM30BbIBATH
pa3jgoKEHUE MHOIOUIEHa Ha MHOXUTENIHW, B TOM 4YHCIE C
UCIOJIb30BaHWEM (OpMyJl Pa3HOCTH KBaJpaToOB M KBaJpara
CYMMBI M pa3HOCTH (C OMOpOW Ha CIPABOYHYIO MH(POPMALHUIO);
HAXOJUTh JIOMYCTUMbIE 3HAYEHHUS MEPEMEHHBIX A ApoOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopenupoBarhb C MOMOUIbI0 (OPMYJ peasbHbIE MPOLECCH U
SIBIICHUSL.

OnepupoBath NOHATUSAME: QYHKIUS, TpaduK QyHKIUH, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHU
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS
byHKIMU.

AHAJHM3UPOBATH, CPABHUBATH, 00CYKIATh CBOICTBA (DYHKITHIA,
CTPOMTHb UX IpauKy.

OnepupoBarb NOHATHAMM: IpsiMas NPONOPLUOHAIBHOCTS,
oOpaTHass  NPONOPLUOHAIBHOCTb,  JIMHEWHas  (yHKUUS,
KBaJpaTU4Has GyHKUus, napaboia, runepooa.

Hcnoab3oBath rpaMKH 1S ONIPEACIICHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, IJI pelIeHHs 3ajady U3 JPYrux y4eOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAETHPOBATH C IOMOIIBIO
rpauKoOB pealibHbIe MPOLIECCH U SBICHUS.

Beipaxath ¢gopmy1aMu 3aBUCUMOCTU MEXKY BEITUYMHAMHU.

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (IIO 'OAAM OBYUYEHUS)

7 xnacc (He meHee 68 )

Ha3sanue
pa3nesa (TeMbl) OcHoBHoOe€ coaep:kaHue
Kypca (4uciao

OcHoOBHbBIE BU/IbI IeATEJIbHOCTH 00y4aI0IIMXCS




4acoB)

Ipocreiimme [Tpocreiimune reoMeTpUYECKUE OOBEKTHI: TOUKH, IPSIMBIE, Tyud | POpMYJIMPOBATh OCHOBHBIE IOHATHS U ONPEICIICHUS.
reoMeTpuyecKue U yIJIbl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  HW3y4YeHHBIE  TE€OMETPUYECKHE  (UTYpBHI,
(urypni CMeKHBIE M BEPTUKAIIBHBIC YIJIBL. onpeeaATb WX B3aUMHOE pACIOJIOKECHUE, BBIIOJIHATH
U UX CBOMCTBA. Pabora ¢ npocreimmm yepTexamu. 4epTEX MO YCIOBUIO 33a4d (C MCIOJIB30BAHUEM CMBICIOBOI
H3mepenne M3MepeHue IMHEWHBIX M YIJIOBBIX BEIMYMH, BBIYKMCICHHUE |ONOPBlI: HABOJAIIME BOMNPOCHI W/MIM alropuTMa Y4eOHbIX
reoMeTpuYecKHuX OTPE3KOB U YIIIOB. JeHCTBU).
BEJIUYHH [lepumerp w  momags  Quryp, cocraBieHHbIX  u3 | [IpoBOAMTH MpOCTEHIIE TOCTPOSHHSI C TIOMOIIBIO ITUPKYIIS U
(14 v) IIPSIMOYT OJIBHUKOB. JIMHENKN.
N3MepATH IMHENHBIE U YTIIOBBIE BEJIMUYMHBI TEOMETPUYECKUX U
IIPAKTUYECKUX OOBEKTOB.
Omnpenessit «Ha IJIa3» pa3Mepbl pEAIbHBIX OOBEKTOB,
NPOBOIUTH IPyOYI0 OLICHKY UX pPa3MEpOB.
Pemarb 3a1auu Ha BBIYMCIICHHE JUIMH OTPE3KOB U BEIUYMH
YIJIOB.
Pemarhb 3a1a4u Ha B3aMMHOE PaCIOJIOKEHUE TEOMETPUIECKUX
dburyp.
IIpoBoauTh KiIaccu(UKALUIO YIIIOB, BBIYUCASTH JTUHEHHBIE U
YIJIOBbIE BEJTUYMHBI, MPOBOAUTH HECJ0KHbIEe HEOOXOIMMBbIE
JI0OKa3aTeJIbHBIE PACCYKICHUS.
3HAKOMUTBHCS C UCTOpUEN Pa3BUTHUS FTeOMEeTPUM.
TpeyronsHuku [lomATnE © paBHBIX TPEYrOJbHUKAaX M  IEpBUYHBIC | Pacmo3HaBaTh mNapsl paBHBIX TPEYIOJIbHUKOB HA T'OTOBBIX
(22 4) NpPEJCTaBICHNUS O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |ueprexax (¢ yka3aHHEM IMPH3HAKOB) MPHU HEOOXOIMMOCTH C

IIPU3HAKA PaBEHCTBA TPEYTOJIbHHUKOB.
[Ipu3Haku  paBeHCTBA  NPSAMOYTOJIBHBIX  TPEYroJIbHHUKOB.
CBOICTBO MeIMaHbI IPSIMOYTOIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TpeyroabHUKH. [Ipr3Haku
U CBOIMCTBA PaBHOOEAPEHHOIO TPEYTOJIbHUKA.

[IpoTtuB OoublIEl CTOPOHBI TPEYTOJbHHUKA JIEKUT OOJIBIINI
yToJl.
[Ipocreiimme HepaBeHCTBa B reoMmerpuu. *HepaBeHcTBO

TpeyroipHuKa. HepaBeHCTBO JIoMaHO# *.

BU3YyaJIbHOU OIIOPOM.

BeiBoauTh CIIEICTBUA (paBeHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PaBEHCTB TPEYTOJIbHUKOB.

®opmyHpoBaTH OTIpe/ICNICHNST: OCTPOYTOJILHOTO,
TYIOYTOJIBHOTO, MPSMOYTOJILHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIHHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEIUaHbl TPEYrOJIbHHUKA; CEPEAUHHOIO  IIEPIEHIUKYIIpa

OTpe3Ka; MepUMETpa TPEYroJbHUKA MPU HEOOXOJUMOCTH C
OIIOPOM HA aJITOPUTM IIPaBUIIA.




[IpsAMOYTOJIBHBIN TPEYTOJBHUK C yriioM B 30°.
[lepBble MOHATHS O JOKA3ATEIbCTBAX B TEOMETPHH.

®opMyJIMpoOBaTh CBOIICTBA M NPU3HAKK DPABHOOEIPEHHOIO
TPEyroJbHUKA.

CTpouThb yepTexu, pemarhb 32424 C IOMOIIBIO HAXOXKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKW  paBEHCTBA  IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadax (C HCIIOJIb30BAHHEM CMBICIOBOM
OIOpPBI: HABOJSAIIME BONPOCH M/WIM aIrOpuTMa Yy4eOHBIX
JIEHCTBUI).

Hcnonb3oBath 1UQPPOBBIE pecypehl
CBOMCTB M3y4aeMbIX QUTYD.
3HAKOMMTBCS C HCTOPHUEN Pa3BUTUS TEOMETPUHU.

VIl MCCJIe0BAHUSA

IMapajenbHbie ITapamiensHple npsiMble, UX cBoMcTBa. Hakpect nexamue, | @opMyJMpoBaTh  NMOHSITHE  NAPAJUIEIbHBIX  HPAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIJIbl (00pa30BaHHbBIE NIPH | HAXOAUTH IPAKTUYECKUE TIPUMEPHL.
yIJIOB [IEPECeUCHUH NapajlIeNIbHBIX MPSAMBIX CEKYILEH). M3yyaTh CBOMCTBa YIJoB, 0Opa30BaHHBIX IPHU MEPECEUCHUU
TPeyroJbHHKA [TpusHak  nmapauIeIbHOCTH  NPAMBIX  4YE€pe3  PABEHCTBO | MapajuIEIbHBIX MPSAMBIX CEKYIIEH
(14 4) PAcCTOSHUN OT TOYEK OAHOM MPAMOM 10 BTOPOU IIPSMOM. IIposoauTh a0Ka3zareancTBa. POPMYJIMPOBATHL TEOpEMY
CymMmMa yIIoB TpeyroJIbHUKa U MHOTOYTOJIBHUKA. NAapaJUIEIBHOCTH  BYX IHPSIMBIX C  IIOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojibHuKa 00pa30oBaHHBIX NPU MEPECEUEHUU OTHUX TMPSAMBIX TpPETben
IIPSIMOM.
BoIyuciasTh CyMMy YIJIOB TPEYrOJIbHUKA U MHOTOYIOJIbHHKA.
Haxoauth wuncioBele M OyKBEHHbIE 3HAa4€HHs YIJIOB B
reOMETPUUYECKUX 33Ja4ax ¢ MCIIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPHH.
OxpyxHOCTH OKpy’KHOCTB, XOPJIbI U IUAMETPBI, UX cBoMcTBa. KacarenpHas k| @opMyJMpPOBATH  ONpeeJIeHUsl.  OKPYXXHOCTH,  XOpJbI,
U KpYyT. OKpyXHOCTU. OKpY)KHOCTb, BIMcaHHas B yroi. *[loHsTtue o|amamMerpa W KacaTelbHOW K OKpyXHOCTH. HM3y4yarh wux
I'eomerpuueckne |(I'MT, npumenenue B 3amayax. buccexrpuca M CepeaUHHBIN | CBONCTBA, IPU3HAKYU, CTPOUTH YEPTEXKH.
MOCTPOCHHS NEPHEHINKYIISP KaK T€OMETPUIECKHE MeCTa TOUEK *. HccaenoBars, B TOM 4Kcie HCMOAb3Ysl HU(POBLIE pecypcehl:
(14 v) OKpy’KHOCTb, ONHMCAaHHAs OKOJIO TPEYrojbHUKA. BrmucaHHas B|OKpY)KHOCTb, BIMCaHHY!0 B YIroj; LEHTP OKpYXHOCTH,

TPEYrOJIbHUK OKPYKHOCTb.
IIpocreiimne 3a1a4u Ha IOCTPOEHUE.

BIIMCAaHHOW B YrOJI; pABEHCTBO OTPE3KOB KaCATEIbHBIX
*Ucnoan3zoBatb Metoa ['MT nns nokaszarenbcTBa TEOPEM O
nepeceyeH OMCCEKTPUC YITIOB TPEYrOJIbHUKA U CEPEINHHBIX




NEPHEHAUKYJISIPOB K CTOPOHAM TPEYrOJbHUKA C TOMOLIBIO
I'MT.*

OBJilaieBaTh MOHATHAMM  BIMCAaHHOW U OIKMCAHHOH
OKPY’KHOCTEH  TpEyroJIbHUKA, HAXOAMTh LEHTPBl 3THUX
OKPYKHOCTEH C OIIOPOM HA allrOPUTM IIpaBuUIIa.

Pemiate OCHOBHBIE 3a/1a4¥ HAa IOCTPOEHME: YIJIa, PABHOTO
JJAHHOMY; CEpEJUHHOIO IEPHEHAMKYJApa JAHHOIO OTPE3Ka;
OpsAMOM,  MOpPOXOIAIIEH  4Yepe3  JaHHYH  TOYKY U
NEPIECHANKYISIPHON JTaHHOW TMPSMOW; OHUCCEKTPUCHI JTaHHOTO
yrja; TPEyroJbHUKOB [0 Pa3JW4YHBIM 3JIEMEHTaM IIpu
HEO0OXOIMMOCTH C HANPaBJISIOUIEH TOMOIIBIO.

3HAKOMUTBCS € HCTOPHUEH Pa3BUTHUS TEOMETPUH.

IToBTOpEHUE,
0000menue
3HAHUH

(44)

[ToBTOpenne m 0000IIEHHE OCHOBHBIX HMOHSTHH U METOJOB
Kypca 7 kJacca.

PemaTthb 3agaum Ha IMOBTOPCHHUEC, UIINIIOCTPUPYIOIIUC CBA3U
MCKAY pa3JIMIHbIMU YaCTAMHU KypcCa.

8 ki1acc (He MeHee 68 u)
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OcHoOBHBIE BH/IbI IeATEJIbHOCTH 00y4aI0IIMXCS

4acoB)
Yerwipéxyroasnnk |Ilapamienorpamm, ero npusHaku u cBorcrtBa. YactHble ciaydau | M300pakaTh M HAXOAMTH HA YepTekaX YETHIPEXYTOJbHUKU
u napajjiesorpaMMoB  (IPAMOYTOJIbHUK, poMO, KBaapaT), HX|pPa3HbIX BUAOB U UX SJIEMEHTHI.
(12 9) npu3Haku U cBoiictBa. Tpaneuus. PaBHoOokast 1 mpsMoyroiibHasi | @opMyJaupoBaTh onpeaeeHus: napajienorpaMmma,

Tpaneuuu.
*¥Y nBoenue menuansbl. LleHTpanbHas cummerpus *

IpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tpaneluu, paBHOOOKOMH
Tparnenuu, IpIMOYTOJIbHOM TpareuH.

Hcnonb3oBaTh NpM  pelieHUH NPOCTeHIIMX  3a7ay
NPU3HAKU U CBOMCTBA: MapajliesiorpaMMa, MpsSMOYTOJIbHUKA,
poMba, KBagpaTa, Tpamelnuu, paBHOOOKOW Tpareruy,




HPSIMOYTOJIBHOM Tparenuy.

I[IpuMeHATH METOJ YIBOCHUS MEIUaHbl TPEYTOJLHHUKA C
OIIOPOI Ha AIITOPUTM IPABUIIA.
Hcnoab3oBaTh LUQPPOBBIE PECyPCHI
CBOWCTB M3y4aeMbIX (UTyp.
3HaKOMHUTbHCA C UCTOPHEH Pa3BUTHS FeOMETPHH.

I  HUCCIEIOBAHUS

Teopema Paseca

*Teopema daneca u TeopemMa 0 MPOMOPIIUOHATBHBIX OTpe3Kax.*

IIpoBoaMTH MOCTPOECHHUS C IOMOIIBIO HUPKYJISI U JINHEUKH C

1 TeopeMa o Cpennsisa muHus TpeyroiapHuka. Tpanenus, e€ cpeqHsas JIMHUA.  |HAcnoib3oBaHue  Teopembl  Paneca U TeOpeMbl O
nponopuuoHanbH | *[IponopuroHanbHble  OTPE3KH,  [OCTPOEHUE  YETBEPTOrO | IPONOPLUOHATIBHBIX  OTpPE3KaX,  CTPOMTb  YETBEPTHII
BIX OTPe3KaXx, IIPONOPLUOHAIIBHOTO OTPE3KA. IIPONIOPLUOHAIIBHBIM  OTPE30K € ONOpPOM Ha 3PUTENIBbHYIO
nogo0HbIe CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HarJsIIHOCTb.
TPEeYroJbLHUKH [TogoOHBIE  TPEYroJbHUKH. Tpu  npusHaka  nopo6us | HaxoamThb nmogoOHbIe TPEYTroJbHUKU HAa TOTOBBIX YepTeXkKax ¢
(15 4) TPEeYroiabHUKOB *. I[pakTHueckoe npuMeHeHHe. YKa3aHWEM COOTBETCTBYIOIIMX MPU3HAKOB MOJAO0OMS TpH
HEO0OXOJMMOCTH C BU3YaJIbHOM OIOPOH.
Pematps 3agaum Ha 1Moj0OHBIE TPEYTrOJBHUKU C TOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOCHMSI YEPTEKEH M HAXOKICHUS
NOJOOHBIX  TPEYTOJIbHUKOB  IPU  HEOOXOJUMOCTH  C
HaIIpaBIAOLIEH TOMOLIBIO.
IIpoBoanThL JOKa3aTeILCTBA C UCIOJIB30BAHUEM MTPU3HAKOB
000U HECJIOXKHBIX TeOMETPUYECKHX 3aJad C OMOpoi Ha
QJITOPUTM Y4E€OHBIX AEUCTBHI.
IIpuMensiTb  mMoJlyyeHHbIE  3HAHUSA  OpPU  PELICHUU
reOMETPHUECKUX U MPAKTHUECKUX 3ajau MPU HEOOXOTUMOCTH
C HaIpPABJISIFOLIEN TOMOIIBIO.
3HAKOMMTBCS C HCTOPHEN Pa3BUTUS T€OMETPUH.
ILnomans. [TousiTHe 006 001Iel TEOPUH MIIOMIAIH. OsuajeBaTh NEePBUYHBLIMHM MpeACTaBJIeHUsIMH 00 o01eit
Haxoxnenne @opmynbl A7 IUIOMIAAM TPEYroJbHMKA, MapajuiejorpaMMa. |TeOpud  Iiomaaud  (Mepbl), (OpMYJHpPOBATH  CBOMCTBa
IJIoIaae *OTHOIIIEHUE TUIOMIAIEH TPEYTOJIHPHUKOB C OOIUM OCHOBAaHWEM | IUIOIIA/IN, BBISICHATD WX HATJISTHBIN CMBICIL.
TPEYroJIbHHKOB WK 00IIeH BBICOTOH. [lpumensaTs  ¢opMynbl  IUIOMIAAM  MApAJUIETIOrpaMma,
¥ MHOTOYTOJIbHBIX |Bbluncnenue nmiuomaneil cinoxkHbIX QUryp yepe3 pa3OMeHHE Ha | TPEYroJbHMKA, Tpamelud ¢ OHNOpOH Ha  CIPaBOYHYIO
¢uryp. Ililomaan | yactu U 10CTpOEHUE. * nH()OPMAIIHIO.
noao0HbIX puryp |Ilmomanu ¢uryp Ha Kierdaroit Oymare. IIpumensTh bopmymbl IUIOIIAN BBIITYKJIOTO




(14 u)

[Tnomanu momo6usIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM Ccojep)KaHueM. *PeimeHue 3agad ¢ TOMOIIBIO
METO/1a BCIOMOTraTeJILHON IIOMAaH. *

YeTHIPEXYTOIBHHUKA Yepe3 JUaroHaIl U Yrojl MEXy HUMH C
OTOPOY Ha CIPABOYHYIO HH(POPMAITHIO.

Haxoauth momanu ¢uryp, n300paKEHHBIX Ha KIETYaTON
Oymare, HCIO0JIb30BaTh Pa30MEHUE HA YACTH U JTIOCTPOCHHE.
Pa30upaTh nmpuMepbl HCIOJIH30BAHUS BCIIOMOTATEIbHOM
TUTOIIA T JUIS PEIIeHHS TeOMETPUYECKHX 3a/1a4.

Haxomurp momany nomoO0HBIX (GUTYyp € OHOpoH Ha
CIIPaBOYHYIO0 MH(POPMAILIHIO.

BbIYMCJISITH TUIONIAIM Pa3IUYHBIX MHOTOYTOJIBHBIX (UTYD.
PemaTp 3a1a4m Ha IJIOMIAAb C IPAKTUYECKUM COJICPIKaHHEM
MOCJIe COBMECTHOTO aHaJIH3a.

Teopema
IMudaropa u
HayYaJa
TPUTOHOMETPHH
(10 u)

Teopema Ilucaropa, e€ moka3aTenbCTBO M IPUMEHCHHUE.
O6patnHas Teopema [Tudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMIA OCTPOTO yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  HPSAMOYTOJIBHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
CooTHOLIEHHsT ~ MEXAY CTOPOHAMH B  MPSMOYTOJbHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, ucmoab3zoBaTth €€ B
[IPAKTUYECKUX BBIUMCICHUSIX.

BrnaneTs MOHATUSMH TPUTOHOMETPUYECKHUX (PYHKIIUI OCTPOTO
yIia, IPOBepPSATh UX KOPPEKTHOCTb.

BoiBoauTh TPUTOHOMETPUYECKUE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJbHUKE C OINOpPOH Ha CIPaBOYHYIO
UHPOPMAIIHIO.

HccnegqoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriamu B 45° u 45°; 30° u
60° ¢ HanmpaBIAIONIICH TOMOIIBIO.

Hcnonb3oBare  GopMynasl  NpUBEICHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JJIs1 HAX0XKJICHUS
COOTHOUICHUI MEXIYy TPUTOHOMETPHUYECKUMHU (YHKIUSMU
pa3NUYHBIX OCTPHIX YIJIOB C ONOPOMl Ha CIPaBOYHYIO
UH(POPMAIIHIO.

IIpuMeHATh MONyYeHHbIE 3HAHHUS U YMEHUS NPU PELICHUU
NPaKTUYeCKUX 3a7a4 (MpH HEOOXOAMMOCTH C OIOpPOH Ha
AJITOPUTM TPABUIIA).

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTUS TEOMETPHH.

OCHOBHOC

¥Yrabel B
OKPYKHOCTH.

BriucanHbIe ¥ LIGHTPAIBHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOU U
XOpJI0H.

®opMyJIMPOBAaTh OCHOBHBIE OIPEACICHUS, CBSI3aHHBIE C
yriamMu B Kpyre (BIIMCAaHHBIN yroil, HEHTPAIbHbBIN YIom).




Bnucannbie VYTl MEXTY XOpAaMH M CEKYIITUMHU. Haxoauth BnucaHHBIE YIJIbI, ONUPAIOLIUMECS HA OJHY IYTY,

U ONIUCAHHBbIE BnucanHble U onMcaHHbIE YETHIPEXYTOJIBHUKH, UX MPU3HAKU U | BBIYMCJISTH YTIIBI C IIOMOIIBIO TEOPEMBI O BITMCAHHBIX yIJIaX,

YeThIPEeXyroJbHUK |CBOMCTBA. IIpuMeHeHHMe HTHX CBOWCTB IpU  PELICHUM | TEOPEMBbI O BIIMCAHHOM YETBHIPEXYTOJBHUKE, TEOPEMBI O

I reOMETPUUYECKHX 3a/1au. [EHTPATBbHOM YIJIEe TpPH HEOOXOJAMMOCTH C BU3YalIbHON

KacareabHble B3auMHOe pacnonoxxkeHwe JByX OKpyxHocTeil. KacaHue | omopoii.

K OKPY?KHOCTH. OKPYKHOCTEH. HccnenoBathb, B TOM YKCIIE C TOMOMIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMKMCAHHBIEC YETHIPEXYTOIbHUKH, BBIBOAUTH UX

OKPYKHOCTe CBOMCTBA U MPU3HAKHU MTOCJIE COBMECTHOI'O aHAJIU3A.

(13 9) HUcnonb3oBars 3TU CBOMCTBA U NPU3HAKUA IPU PELICHUU
3ajay.

IHoBTOpEHUeE, [ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB KypcoB 7 u 8 |PemaTh 3agauM Ha MOBTOPCHHE, WILTIOCTPHPYIOIINE CBS3U

0000meHue KJIAaCCOB, 00001IIeHNE 3HAHUT. MEXYy pa3IMYHbIMU YaCTAMH Kypca.

3HAHUI

(4 1)
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Tpuronomerpusi. |Onpenenenne TpUroHoMeTpudeckux QyHkuuil yriaos ot 0° no|@opmyaupoBaTh  ompeaejeHHsi  TPUTOHOMETPUYECKHUX
Teopembl 180°. KocuHyc M cuHyc mpsMoro u Ttymoro yria. Teopema|(yHKIMI TymbIX W TPSIMBIX YIJIOB C BU3YaJbHOW OIOPOW.
KOCHHYCOB 1 KocuHycoB. (OOo0OmEHHas) Teopema CHHYCOB (¢ paaumycoM | DopMyMpoBaTh TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKpYyKHOCTH). Haxox1eHue IJIMH CTOPOH U BEJIUYHH | paJIMyCOM OMMCAHHON OKPYKHOCTH).

Pemenne YIJIOB TPEYTOJIbHUKOB. Pemiath TpeyrosbHUKM € OMOpPOH Ha alropUTM Y4eOHBIX
TPeyroJibHUKOB dopmyna miIoL@aaAM TPEYrojdbHUKA Yepe3 JIBe CTOPOHBI U YroJ | AeHCTBUH.

(16 u) Mexay HUMU. @opMyIia TUIOMAAN YeTBIPEXYTOJbHUKA Yepe3 ero | Pemate  mpakTHYeckwe  3a/a4d, CBOAsSIINIMECS K

JTUArOHAIU U yTOJ MKy HUMHU.
[TpakTHueckoe npuMeHeHNe JOKa3aHHBIX TEOPEM.

HaX0KACHUIO PA3/IMYHBIX 3JICMECHTOB TPEYIroJbHUKA.




IIpeoopa3zoBanue | *[lonsitue o  mnpeoOpa3zoBaHMU  TOJOOMSL. OcBauBatsp NOHSATHE npeoOpa3oBaHus 1no100us.
noxoousi. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX (UTYp. HceaenoBaTh OTHOIICHUE JTUHEWHBIX 3JE€MEHTOB (UTYp MPHU
Metpuueckue TeopemMa 0 TPOM3BEACHUU OTPE3KOB XOpI, TeopeMa o|mpeoOpa3oBanuu nonodus. HaxoauTs mpumepsl mogodus B
COOTHOIIICHUS B MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEeopeMa O KBajpare | OKpYyKarouleh NeHCTBUTEIBHOCTH.
OKPY>KHOCTH KacatenbHOU. [IpuMeHeHne B peleHny reoMeTpudeckux 3aaad. * | *“BeIBOAMTH METPUYECKUE COOTHOILIEHUS MEXIY OTpE3KaMH
(10 v) XOpZ, CEKyLIMX U KacaTelbHBIX C HCIOJIb30BaHUEM
BITMCAHHBIX YIJIOB U TOJOOHBIX TPEYTOJIbHUKOB.
Pemiath reoMerpuueckue 3aqaud M 3aJaud U3 pealbHON
JKU3HHU C UCIOJIb30BAaHUEM [10J00HBIX TPEYTOJIbHUKOB. *
BexTopsi OnpeneneHue BEKTOPOB, CIOKEHUE M PAa3HOCTb BEKTOpOB, |Mcmo/ib30BaThb BEKTOphl Kak HampaBiICHHBIE OTPE3KH,
(12 9) YMHOKEHHME BEKTOPA HA YUCIIO. HCCIIe10BATH reoOMEeTPUYECKUHN (mepemerneHue) u
Pu3n4eCcKuil U FTeOMETPUYECKHUM CMBICI BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C ONOpPOM Ha
PasnoxeHne BekTopa MO JABYM HEKOJUIMHEAPHBIM BEKTOpaM. | BOIIPOCHBIM ILIAH.
Koopaunats! BekTopa. 3HaTh ompeaeleHMss CYMMbl U Pa3HOCTH BEKTOPOB,
CkaysipHOE TIPOM3BEJIEHUE BEKTOPOB, €r0 INPUMEHEHHUE JUIsl | YMHOKEHUS BEKTOpa Ha qHCII0, HCCJIe0BATH
HAXO0X/IEHUs JUIMH U YIJIOB. reOMETPHUECKUI U (PU3NIECKUI CMBICIIBI 3TUX ONEepaLnii.
Pemenue 3a1a4 ¢ TOMOIIBbIO BEKTOPOB. Pemats reomerpuueckue 3agadyd  C  HCIHOJB30BAaHHUEM
[IpumeHeHre BEKTOPOB JUIsl pEIlIeHUs 3a7ady KUHEMAaTHUKU M | BEKTOPOB.
MEXAHHKHU. PackiiaabIiBaTh BEKTOp IO JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKadspHOE  NPOU3BEJIEHUE  BEKTOPOB,
BBIBOJANTH €0 OCHOBHBIE CBOMCTBA.
BbruncasaTs CyMMy, pasHOCTb M CKaJSIPHOE ITPOU3BENECHUE
BEKTOPOB B KOOpJMHATAX.
IIpuMeHATE CKaNsApHOE IPOU3BEACHUE [UISI HaXOXKIECHUS
JUIMH U YTJIOB.
JekapToBbI JlexapToBbI KOOPIMHATHI TOUEK HA TNIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHON CUCTEMBI KOOPINHAT,
KOOPAUHATHI Ha | *YpaBHeHUe TpsIMON.* YTIoBOW KOX(PQUIIMEHT, TAHTEHC YyIJia |JAeKapTOBBIX KOOPAMHAT TOUYKH.
IJIOCKOCTH HAKJIOHA, TapajuieJbHble U MepIeHANKYIISIPHbIE MPSMBIE. HccnenoBath ypaBHEHUE NPSIMON U OKPYKHOCTHU € OIIOPOM Ha
v VYpaBHeHue OKpyXHOCTH. HaxokneHue KOOpJIMHAT TOYEK | BOIIPOCHBIN IJIaH.

nepecedeHusi OKPY>KHOCTH U TIPSIMOM.
Mertoa KoOpAUHAT IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonp30BaHne METOAa KOOPAMHAT B IPAKTUUECKHX 3a7adax

HaxoauTs HeHTp U paanyc OKpy>KHOCTH IO €€ YpaBHEHHUIO.
PemaTh 3a1a4u Ha HAXO0XK/IEHUE TOUYEK NIEPECEUEHUSI TPSIMBIX
U OKPY>KHOCTEH ¢ OMOIIbI0 METO]a KOOPIUHAT.




Hcnoab30BaTh CBOMCTBA YIiIoBOro Kod((UIMEHTa MPsSMOi
IpU pEUIeHUM 3aj4ay, I ONPEIENICHUs paclOIOXKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPU PELICHUH F€OMETPUYECKUX U
NPAaKTUYECKUX 33434, JUIS TOCTPOSHHS] MaTeMaTUYECKUX
MOJIeJIEN pealIbHbIX 3a/1a4 («METOJ KOOPIUHATY).
IMoab3oBaTbest 111 IOCTPOEHHMS W MCCIEIOBAHUMN
U(GPOBBIMU PECYPCAMHU.

3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTHS TEOMETPHH

IIpaBuibHbIE
MHOTIOYI'0JIbHHUKH.
Jdumna
OKPY:KHOCTH M
IUI0LAAb Kpyra.

HpaBI/IHLHHe MHOT'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3IJJICMCHTOB.
YHucno m wu januHa OKPYKHOCTH. I[J'II/IHa AYTru OKPYKHOCTH.

Panuannas MEpa yriia.

[Inomane kpyra M €ro S3JEMEHTOB (CEKTOpa U CErMEHTa).

Boruncnenue niomaaei Gpuryp, BKIOYAOMIKX 3JIEMEHTHI Kpyra.

®opmy.IupOBaTH OIpe/ieTICHNE
MHOI'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITosb30BaTBHCSI TOHATHEM JTMHBI OKPY>KHOCTH, BBEIEHHBIM C
[IOMOILIO  NPABWJIbHBIX MHOTOYT'OJIbHUKOB, ONpelesiTh
YUCIIO 77, AJIMHY IyTH U paJUaHHyI0 Mepy yrJia o oopasiy.

IMpaBUJIbHBIX

Borunciaenne IIpoBoauTh mepexoa OT paiMaHHOW MEpHI yIia K rpaayCHON

Iomaaen 1 Ha00OPOT 10 BU3YyaJIbHOM OIOpeE.

8 ) OnpeneasaTs oML Kpyra.
BoiBoauTs gopmy.ibl (B rpalycHON U paJuaHHON Mepe) AJis
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBI IUJIaH.
Beriuncaars 1iomand Quryp, BKIIOYAIOLIIUX DJIEMEHTHI
OKPYXHOCTH (KpyTa) ¢ OOPO Ha CIIPaBOYHYIO MH(OPMALIUIO.
Haxoauth momany B 3a1a4ax peagbHOMN KU3HU.

JBuKeHUs1 *TIoHsATHE O IBUKEHUU TUIOCKOCTH. Pa3oupars  npuMepsl,  WUIIOCTPUPYIOLIME  TOHATUSA

IIOCKOCTH [TapannenbHBbIi IepeHoc, MOBOPOT U cuMMeTpHsl. OCU U LIEHTPHI | IBUKEHUS, LIGHTPOB U OCE CUMMETPUH.

(64) CUMMETpPHH. ®opMyJIMPOBaTh OIPEIEICHNS MapajUIeIbHOTO IEPEHOCA,

[Ipocreiimre npuMEHEHUS B PELICHUH 3a/1a4 *.

IIOBOPOTa M OCEBOM CHMMETPHUH C BHU3YAJIbHOM OIIOPOM.
HaxoauTth HEMOABMXHBIE TOUKH 10 00pasiry.

HaxoauThb 1IEHTPBI U OCH CUMMETPUN MPOCTEHIINX PUTYp 1O
o0paziry.

*IIpuMeHsITh MapauICIbHBIA TEPEHOC U CUMMETPUIO TIPH
pEIICHUU TEOMETPUIECKUX 3aj1ad (pa3OupaTh MPUMEPHI).




Hcnoab30BaTh Ui HOCTPOCHUS U UCCIIE0BaHUI U(pOBbIe
pecypcebl. *

IToBTOpEHUe,
00001IeHHE,
CHCTeMaTH3aIUuA
3HAHMH

(74)

[loBTOpEHHE OCHOBHBIX NOHSATUH W METOJOB KypcoB 7—9
KJIaccoB, 0000IIEHNE U CHCTEMaTHU3allus 3HAHUH.

[Ipocreifmie  reomerpudeckue (GUIYypbl W HMX CBOWCTBA.
H3MmepeHne reOMeTpUYECKUX BEINYHH.
TpeyronbHUKH.

[TapannenbHble U NEPIEHAUKYIISPHBIE MIPSIMBIE.
OKpyXHOCTh U Kpyr. ['eomeTpuueckue MOCTPOEHHUS. YTJbl B

OKpY)XHOCTU.  BnmcaHHble 1 ONUCaHHBIE  OKPYKHOCTH
MHOT'OYTI'OJIbHUKOB.

[Tpsimast 1 OKPY>KHOCTb.

YeTbIpEXYTrOJIbHUKHY. Bnucanusie U OIIMCaHHBIC
YETBIPEXYTOJIbHUKHY.

Teopema [Iudaropa n Hauana TpuroHomeTpuu. Pemenne oomux
TPEYrOJIbHUKOB.

IIpaBunBHBIE MHOTOYTOJIBHAKH.

[IpeoOpazoBanus miockoctu. Jpmwkenus. [logooue. Cummerpusi.
[Tnomans. Beruncnenune miomaznei. [nomanm nogqo6HbIX GuUryp.
JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH.

BekTopb! Ha IIOCKOCTH.

OnepupoBaTh MOHATHAMU: (DUTypa, TOUKA, TPSIMasi, yrod,
MHOTOYTOJIbHUK, PAaBHOOCAPEHHBIA W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSAMOYTOJIbHBIA TPEYrOJIbHUK, MEIUaHa,
OMCCeKTpUCa W BBICOTA TPEYrOJIbHUKA, IapaljIeiorpamm,
poMO, TPSIMOYTOJILHUK, KBajpar, TpPaNelus; OKPYKHOCTb,
KacaTelbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroibHUKOB,;
MapajuIeIbHOCTh W MEPHNEHAUKYJISIPHOCTh NPSIMBIX, YrOJl
MEXIYy MNpSAMbIMH, CHMMETPUS OTHOCUTEIIBHO TOYKH U
NpsAMOW; JJIMHA, PACCTOSHUE, BEJIMYMHA YIJia, IUIOLIA[b,
MepUMETP.

HUcnoan3oBars  ¢gopmyabl: nepuMerpa U IUIOLIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOLIAJM Kpyra,
00BEMa MPSAMOYTOIHHOTO MapaieNenunena.

OnepupoBarb NOHATHAMH: TMPSAMOYTOJbHAs  CHCTEMaA
KOOPJMHAT, BEKTOp; MCHOJb30BaTh OTU TMOHATHUS IS
MPEJCTaBICHUS JAHHBIX M PEUICHHS 3a]ay, B TOM YHCIIE U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pematp 3agauM Ha TOBTOPEHHE OCHOBHBIX ITOHSTHH,
WJUTIOCTPALIMIO CBA3EM MEXIY Pa3IMYHBIMU YaCTSIMHU Kypca.
Bri0upaTs MeTOx [171s1 peIIeHUs 3a/1a4H.

Pemars 3aga4um 13 NOBCEIHEBHOM KH3HU.

TEMATUYECKOE INTIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTHUKA»
(IO TOJIAM OBYYEHMUS)

7 knacc (He MeHee 34 1)

Ha3Banue
pa3nena (TeMbl)

OcHoBHoOe coiep:xaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4Yar0IUXCs




(4HCI10 YaCOB)

IIpencrasienue IlpencraBnenne pmaHHbIX B Tabnmumax. IIpaktuueckue | OcBamBaTh  Ha  0a30BOM  yYpOBHE  CIOCOOBI
AAHHBIX BBIYMCJICHUS 10 TaOJUYHBIM JaHHbIM. VI3BJI€YeHHWE M | TPEACTABICHUS CTATUCTUYECKMX IAHHBIX WM YHCIOBBIX
(74) MHTepHpeTanys TaOJUYHBIX JaHHbIX. lIpakTuyeckas pabota | MacCMBOB C TIOMOIIbIO TaOJNUI] W  JUarpamMm ¢
«Tabmuueny. HCIIOJIb30BAHUEM  aKTYyaJbHBIX W B&XKHBIX JIaHHBIX
I'papuueckoe npencTaBieHHE JaHHBIX B BUJAE KPYTOBBIX, | (memorpaduyeckue JIAHHBIE, IPOU3BOCTBO
CTOJIOMKOBBIX (CTOI0YATHIX) AuarpaMm. YTeHUe U MOCTPOCHUE | MPOMBIILIICHHOW W CEIIbCKOXO03SHCTBEHHON MPOIYKIUH,
nuarpamm. [IpumMeps! nemorpaduyeckux auarpamm. OOIIECTBEHHbIE U IIPUPOAHBIE SBICHUSA).
[IpakTuueckas pabota «/luarpaMmmsD». H3yyars Meroabl paboTel ¢ TaONMYHBIMH U
rpadMU4ecKUMU TPE/ICTaBICHUSIMH JAaHHBIX C IOMOILBIO
IU(PPOBBIX PECYpPCOB B XOJ€ HNPAKTUYECKUX paboT (c
HaIpPaBJISAIONIEH TTOMOIIIBIO).
OnucareabHast UYucnossie Habopbl. CpenHee apudmMeTndeckoe. OcBanBaTh Ha 0a30BOM YpPOBHEe MOHATHS. YHCIOBOM
CTATHCTHKA Menauana yncinoBoro Habopa. Y CTOWYMBOCTb ME/IUAHBI. Habop, Mepa IEeHTpalbHON TEHIEHIMH (Mepa LIeHTpa), B
8 u) [TpakTryeckas pabora «CpeaHue 3HauCHUS. TOM YHCJIe CpeJHee apudMeTHuecKoe, MeinaHa.
Haubonbiiee n HauMeHblee 3HAUYEHUSI YMCIOBOIO Habopa. OnuchiBaTh CTaTUCTUYECKUE JIaHHbIE C IOMOIIbIO
Pa3zmax. cpenHero apupmMeTrudyeckoro U Meauansl. Pemars 3agaun
(c uWCIIONIb30BaHMEM 3pUTENIBHON HArISAHOCTH W/WUIU
BepOaIbHOI OMOPHI)
H3yuarb cBOMCTBA CpPEIHUX, B TOM YHUCIE C ITOMOULIBIO
IU(POBBIX PECYpPCOB, B XOJAE IMPaKTHYECKUX padoT, (c
HaMpaBJISIONIEH TOMOIIBIO).
OcBauBaTh Ha 6a30BOM YPOBHE MOHATHSA: HauOOJIbIIEE
Y HauMEHbIlIee 3HaYeHHs YUCIOBOTO MacCHUBa, pa3Max.
PemaTts 3aga4ym Ha BbIOOp criocoba ONMUCAHUS TaHHBIX B
COOTBETCTBUM C HPHUPONOM JAHHBIX U  LEIIMHU
HCCIIEIOBaHMS C HAIIPABJIAIOIIEH TOMOIIBIO.
Cayuaiinas *CnyuaiiHast U3MEHYUBOCTH (TIpuMepsbl). YacToTa 3HaUeHH B *(OcBauBaTh MOHSTHUS: YAaCTOTA 3HAYCHHUI B MacCUBE
H3MEHYMBOCTH MaccuBe AaHHbIX. ['pynnupoBka. 'ucrorpaMmsl. JaHHBIX, TPYIIIMPOBKA JaHHBIX, TUCTOIpaMMa.

6w

[TpakTuyeckas paborta «CiaydaiiHas U3MEHUYUBOCThY. *

CTpouTh TUCTOTrpaMMBI 10 00pa3ily




OcBauBaTth rpaduueckue MpeCTaBICHUS Pa3HBIX BHJIOB
CIy4alHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOLIBIO
U (POBBIX PECYPCOB, B XOJI€ MPAKTHUUECKON pabOTHL *

BBenenue B
Teopuio rpagos
4 )

*'pa¢, Bepmmna, pedpo. IlpeacraBnenne 3agauu ¢ TOMOIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiiuHbl. Yucno pédep u
cymmapHasi creneHb BepimmH. Llens u nuki. [lyte B rpade.
[Ipencrasnenne o cBszroctu rpada. O6xon rpada (ditnepos
nyTh). [IpencraBienue 00 opueHTUPOBAHHBIX rpadax. *

*(QcBauBaTh NOHATHS: Tpad, BepmuHa Tpacda, pedpo
rpada, cTereHb (BAJIGHTHOCTh BEPIITMHBI), IIEMb U ITUKIL.
OcBauBaTh NOHATHS: TyTh B Tpade, diIEpoB IMyTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:knaTh pelleHre 3aJa4M Ha TOMCK CYyMMBI CTEIICHEH
BepInH rpada, Ha mouck obxona rpada, Ha MOUCK MyTei
B OPUCHTHPOBAHHBIX I'padax ¢ HAIPaBIAIOMIEH TOMOIIBIO.
OcBanBaTh C€HOCOOBI TPEICTABICHHUS 3aja4 M3 Kypca
anreOpbl, TEOMETPUH, TCOPHH BEPOSITHOCTECH, APYTrUx
NpeMETOB ¢ moMollblo rpadoB (KapThl, CXEMBI,
ANIEKTPUYECKUE TENH, (YHKIIMOHATBHBIC COOTBETCTBUS)
Ha rpuMepax. *

BeposiTHOCTB M

*Cny4allHbI ONBIT M ciydailHoe coObiTue. BeposiTHOCTE U

*(QcBauBaTh MOHATHA: CIy4yallHBIM OMNBIT U CIydailHOe

4acToTa gacTtoTa COOBITHS. PONb MajoBEepOSTHBIX M MPAKTHYECKH | COOBITHE, MAJIOBEPOSITHOE W TPAKTHYECKH JIOCTOBEPHOE

CJIy4aifHOr o JIOCTOBEPHBIX COOBITHI B MpUpoOJe M B oOmiecTBe. MoHeTa U | COOBITHE.

COOBITHS UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH. M3yyaTrs, 3HAYUMOCTH MAaJIOBEPOSATHBIX COOBITHHA B

(4 4) [TpakTryeckas pabora «HacToTa BbIageHHs Opiay.* MpUpoAe M OOLIeCTBE HAa BaXKHBIX INpUMEpax (aBapuu,
HECUaCTHBIC cllydau, 3aIuTa MEPCOHATBHOMN
uH(popMaIny, epeada JaHHBIX ).
H3yyaTh poiib KIACCHYECKHX BEPOSTHOCTHBIX MOJENen
(MOHeTa, UrpajbpHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monats U M3y4aThb 4acTOTy COOBITUH B IMPOCTHIX
HKCHEPUMEHTaX, B TOM YHCJIE C IMOMOIIbIO IH(POBHIX
pPecypcoB, B X0/1€ MPAKTHUECKOM paObOTHI.*

O000menne, [lpencraBnenne  nmaHHbIX.  OnmcartenbHas — cTatUcTuKa. | [loBTOpSITh HW3yY4eHHOE W BBICTPAHBATHL  CHCTEMY

KOHTPOJIb BeposiTHOCTB c1y4aiiHOTO COOBITHSI. 3HAHUM.

59 Pemars 3a1a4m Ha IPEACTABIICHHUE U ONKMCAHUE TAHHBIX C

MOMOIIBI0 MU3YYEHHBIX XapaKTEPUCTHK C HaNpaBIISIOIIEH




MOMOIIIBIO.

Oo6cyxnarb npuMepbI CIIy4alHbIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX CITy4alHBIX
COOBITHIA, UX POJIU B MPUPOJIEC U KUZHU YETIOBEKA

8 kiacc (e menee 34 1)

HazBanmne
pa3aesia (TeMbl)
(4mciI0 YacoB)

OcHoBHOE coep:xaHue

XapakTepucTHKA 1eATeJHLHOCTH 00y4YaloIuXCs

OnucarenpHas

IToBTOpEeHune IIpencraBnenve  AaHHBIX. craructuka. | IloBTOpPATHL U3y4eHHOE U BBICTPAMBATh CHUCTEMY
Kypca 7 Kiacca CanyyaitHas usmMmeHuuBOCTh. CpelHuE YUCI0BOro Habopa. 3HaHUH.
4 9) Cayuaiinble coObiTus. BeposiTHocTH M yacToThl. Kitaccuueckue | Pemath  3amaum (M0 BH3yajbHOIl  omope) Ha
MOJIETIN TEOPUU BEPOSITHOCTEN: MOHETa U UTpajibHasi KOCTb. NPEJICTaBICHUE W OINHCAaHUE JAHHBIX C IIOMOIIBIO
M3Y4YECHHBIX XapaKTEPUCTHK.
Pemare 3agaum (M0 BH3yaJbHOHM oOmoOpe) Ha
IPEJCTaBICHUE TPYNIUPOBAHHBIX JAHHBIX WM OINHCAaHUE
CIIy4ailHOM M3MEHYUBOCTH.
Pemare 3agaum (M0 BH3yaJbHOHM oOmoOpe) Ha
OTIpeJIeJIeHUe YacTOThI CIyYalHbIX COOBITHI, 00CYKICHHUE
MPUMEPOB  CIY4YalHBIX COOBITUH, MAaJIOBEPOSATHBIX U
MIPAKTUYECKH JOCTOBEPHBIX CIYYalHBIX COOBITUH, UX POJIH
B IIPUPOJIE U KU3HU YEIOBEKA.
OnucareabHast *OtkinoHenus. Jlucnepcus yucinoBoro Habopa. CtannaptHoe | *QcBamBaTh TOHSITHSI: JUCHEPCHUS W CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHHE YHCIIOBOT0 Habopa. JnarpamMmsl paccenBaHusl. * OTKJIOHEHHE, HCIIONb30BaTh 3TH XAPAKTEPUCTUKU JUIS
PaccenBanue OINMCAaHUs PACCENBAHUS JaHHBIX.
JAaHHBIX YuacTBOBaTh B 00CYKI€HMHU THIOTe3bl 00 OTCYTCTBUU
4 WJIY HAJIMYUHU CBSI3U 10 IMarpaMMaM pacCEUBaHUs.

CTpouTh uarpaMMbl PacCEMBAHHS IO HWMEIOIIHUMCS
JaHHBIM, B TOM YHCIIE C TIOMOIIBIO KOMITbIOTEepa (Tocie
COBMECTHOTI'O aHajau3a).*




MHo:kecTBa
(4 49)

MHoecTBO, MOAMHOXKeCTBO. Onepaluu HajJ MHOXKECTBAMMU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHne.  CBoiicTBa
oreparuii Hajl MHO>KECTBaMU: MepeMEeCTUTENbHOE,
coueTaTeIbHOE, paclpeeIUTEIbHOE, BKIIOUCHHUS.
I'padmueckoe npeacTaBieHre MHOKECTB.

OcBauBaTh MOHATHS: MHOXXECTBO, JIEMEHT MHOYKECTBA,
TIOJIMHOYKECTBO.

BbInoJHATH onepanun HaJ MHOYKECTBAMHU:
o0BeIMHEHNE, TIEpEeCeUCHUe, TOMOHEHHE (IT0 00pasiry).
Hcnoab3oBarh CBOICTBA: HIEPEMECTHTEIILHOE,
COYETATeNbHOE, paCIpEeIUTeIbHOe, BKIIOUEHHUS (C
UCIIOJIb30BaHUEM BHU3YaJIbHOM OIIOPHI).

Hcnoan3oBath rpaduyeckoe MpeacTaBIeHHE MHOMXKECTB
NP ONKMCAHWUU PEaJbHBIX IMPOLECCOB M SBJICHUH, TPHU
peIIeHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U KYpCOB
(C UCTIOIB30BaHUEM BH3YAIBHOM OIOPHI).

BepositHOCTH
CJIY4aHHOr0
coObITHS

(6 1)

OneMeHTapHbIe cOOBITHS. Cnyyaiinble COOBITHS.
bnaronpusitcTBytoiue 3neMeHTapHbie coObITUs. BeposiTHoCcTH
coObITHH. ONBITBI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coOpITusAMU. CiryyaiiHbIl BBIOOD.

[IpakTryeckas pabota «OMNBITE C pPABHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMUI.

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSATHSA:
JJIEMEHTApHOE COOBITHE, CiIy4ailHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarONpHUSATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHH, PABHOBO3MOXKHBIE 2JIEMEHTAPHbBIE COOBITHS.
Pemath 3aga4u Ha BBIYKCIICHHE BEPOSATHOCTEN COOBITHIT
[0 BEPOSTHOCTSAM 3JIEMEHTApHBIX COOBITHH cilyyailHOro
onpITa (C HCIMOJIb30BAaHUEM 3pPUTENIBHOW HArJIsAHOCTU
1/ BepOaIbHOM OIOPBI).

PemiaTh 32724 Ha BHIYMCIIEHUE BEPOSTHOCTEH COOBITUI
B ONBITaX C pPaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
COOBITHSIMM, B TOM YHCIE C MOMOIIBIO KOMIIbIOTEpa (C
WCIIOJIb30BAHUEM  3PUTEIbHOM  HATJSAHOCTH  W/MIU
BepOaNbHOI OMOPHI).

IIpoBoauThL M M3y4YaThb ONBITHI C PABHOBO3MOXHBIMHU
9JIEMEHTAPHBIMH COOBITUAMU (C UCIOJIB30BAHUEM MOHET,
UTpaANIbHBIX KOCTEH, OpyTuX MoJienei)
B XO/€ MPaKTHYECKOM paboThl (C HCIOJIB30BAaHHEM
BHU3YAJIbHOU OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo.  CBoiicTBa JepeBa: €IUHCTBEHHOCTb  IIYTH,
CYHICCTBOBAHME BHCAYEH BEPIIMHBI, CBSA3b MEXAY YHCIOM
BepLINH U yncioM péodep. [IpaBuio ymHO)eHHS. *

*OcBanmBaTh NOHATHA: JEpeBO Kak rpad Oe3 1ukia,
BHCSIYasi BepIuHa (JIUCT), BETBb JEpeBa, MyTh B JEPEBE,
JaMeTp JepeBa.




HM3yuyats cBoiicTBa JepeBa: CYLIECTBOBAaHUE BUCAYEH
BEpUIMHBI, E€AUHCTBEHHOCTh MYTH MEXAY JABYMs
BEpUIMHAMH, CBSI3b MEXJY YHCIOM BEpPIIMH U YUCIOM
pédep.

Y4yacTBOBaTH B 00CYK/I€HUN PelIeHUsI 321a4H Ha TTIOMCK
U IEpPEUMCIICHHE IMYTEH B JIEpEBE, OIpPEACNICHUE uucia
BEpIIMH Ui pEéOep B 1epeBe, 00xoa OMHAPHOTO JepeBa, B
TOM YHCJIE C TPUMEHEHUEM TTpaBujIa YMHOXKEHUS. *

Cayuaiinbie
CcoOBITHS
(84)

*[IpOTHBOIIOI0KHOE coObrtrie.  Jlumarpamma  Diinepa.
Ob0venunenne u mnepeceueHue coObiTuid. HecoBmecTHbIE
coobrtusi. Dopmyna crnoxeHusi BepositHocTed.  [IpaBumio
YMHOXXEHUSI ~ BEpPOSITHOCTEH. YcioBHas ~ BEPOSATHOCTb.
HezaBucumbie  coObrtus.  IlpencraBieHue — ciiydailHOTO
SKCIIEPUMEHTA B BUJIE JiepeBa. *

*(QcBanBaTh MOHSATHS: B3aUMHO MPOTHBOIOJIOXKHBIE
COOBITHS, OTEpaluu Haj COOBITHAMH, OOBEAMHEHHE U
nepeceueHre CoObITHH, nuarpamma Oinepa (Ditnepa—
BenHna), coBMecTHbIE 1 HECOBMECTHBIE COOBITHSL.
N3yuyaTh TeopeMbl O BEPOSTHOCTH OOBCIUHEHUS BYX
COOBITHI ((POPMYIIBI CITOKEHUS BEPOIATHOCTEH ).
YyacTBoBaTh B 00CYKIE€HMHU PellleHUs] 3aJa4d, B TOM
YrcIie TEKCTOBBIE 33Jaui Ha ONpE/ICIICHNE BepOSTHOCTEH
O0BEIMHEHNUS U TIEPECeYCHHS] COOBITHI C MOMOIIBIO
YHCIOBOM  MpsiMOM, auarpamm  Oiinepa, (GopMyJbl
CIIOKEHHSI BEPOSTHOCTEM.

OcBauBarhb TMOHSITHSL: IPaBUIIO YMHOCHUS
BEPOSITHOCTEW, YCJIOBHAs BEPOSTHOCTh, HE3aBUCHMBIE
COOBITHS IEPEBO CIyYaHHOTO OMBITA.
H3yuatrs cBoiicTBa  (ompejencHus)
COOBITHH.

YyacTBoBaTh B OOCYKIEHMH PpelleHHsi 3aJa4d Ha
oTpesieNieHUe U UCTIONh30BaHNE HE3aBUCHUMBIX COOBITHH.
YuacTBOBaTH B O00CY:KIEHUHM pelIeHus] 3aJa4yd Ha
MOUCK BEPOSTHOCTEH, B TOM UHCJIE YCIOBHBIX, C
WCTIOIB30BAaHUEM JIEPEBa CIIYIAHOTO OMBITA. *

HE3aBHUCHUMBbIX

O0001IEeHUE,
KOHTPOJIb
(4 9)

[IpencraBnenne ganHpix. OnucarensHas cratuctuka. ['padebl.
BepostHOoCT CIIy4aliHOT O COOBITHS. DJIEMEHTBI
KOMOMHATOPHKH.

IloBTOpATHL W3YYCHHOE W BBLICTPAMBATh CHCTEMY
3HAHUM.
PemaTh 3a1a4u Ha IPEICTaBICHUE U OTIMCAHKUE JAHHBIX C




MOMOIIbIO M3YYEHHBIX XapaKTePUCTHUK (c
HCII0JIb30BAHUEM BU3YaJIbHOM OIOPHI).

*YuacTBOBaTh B O00CYKICHHH peLIeHHs™ 3aJauM C
npUMeHeHrneM rpados.

Pemarp 3agaum  Ha  HAXOXACHHUE  BEPOSITHOCTU
CIIy4aifHOrO COOBITHSA TIO0 BEPOSITHOCTSAM 3JIEMEHTapPHBIX
COOBITHIA, B TOM 4YHCII€ B OINbITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTaAPHBIMU COOBITUAMH (C BU3YaJIbHOUM OMOPOIA).
*YuyacTBOBaTh B 00CY:KIeHHMH pelIeHusi™ 3aJauM Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEIMHEHHSI U TIePECCUCHUS
COOBITHI, B TOM YHCJIE HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduyecKux TMpPEeACTaBICHUM U JepeBa CIy4aillHOTO
OTIBITA.

*YuyacTBOBaTh B 00CY:KIeHMHM pelIeHUsi* 3aJauyM Ha
nepevrcieHne KoMOMHaIui (Yrciia mepecTaHoBOK, Yncia
coYeTaHMil), Ha HaXOXKIEHUE BEpOATHOCTEH COOBITUH ¢
MPUMEHEHUEM KOMOMHATOPHKM, B TOM 4YHCIE C
UCIIOJIb30BaHUEM TpeyrojbHuKa [Tackans.

9 kiacc (He meHee 34 1)

HazBanmue
pa3aesa (TeMbl)
(4ucy10 yacoB)

OcHoBHOe coep:xaHue

XapakTepucTHKA 1eATeJbHOCTH 00yYa0IuXCs

IloBTOpEHUeE [IpencraBnenue  JaHHBIX. OnucarenbHass  CTaTHUCTHKA.
Kypca 8 ki1acca Omnepauuu Haj coObITUAMH. He3aBUCUMOCTD COOBITHIA.
(44

IloBTOPSATH, U3yuYeHHOE U BBICTPAUBATH CHCTEMY
3HAHMH.

Pemath 3a7a4u Ha TpE/ICTABIICHNE U ONTMCAHKE JIAHHBIX.
Pemate 3agaum  Ha  HaxOXICHHE BEPOSTHOCTEH
00BETMHEHUS W TEpPeCceUeHUss COOBITUM, B TOM YHCIIE
HE3aBUCHMBIX, C  HCIOJIB30BaHHEM  TrpapUUecKux
MPEJICTABICHUIN U JIepeBa CIIy4alHOIO OIbITA.

Pemath 3aga4yu Ha mepeduclieHue KOMOWHAIMI (duca




IIePEeCTaHOBOK, YHWCIAa COYETaHWH), Ha HaXOXKICHHUE
BEPOSATHOCTEH COOBITHI C MPUMEHEHNEM KOMOMHATOPHKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroybHuKa [lackams

DJIeMeHTbI
KOMOMHATOPUKH

(44)

KomOunatoprnoe mnpaBwio ymHOXeHus. IlepecranoBkwu.
@akropuan. Coueranus M yuciao coyeranuil. *TpeyronbHuk
[Tackass.* [IpakTnueckas pabora «Bpruucnenue
BEPOSITHOCTEH C MCMOJIB30BaHUEM KOMOWHATOPHBIX (DYHKITHIA
JIEKTPOHHBIX TAOIHUI.

OcBanBatpb Ha  0a30BOM  YpOBHe  IIOHSITHS:
KOMOMHATOPHOE IMPAaBHIO YMHOXEHHS, YHOPSAOYCHHAS
napa, Tpoiika 0ObeKTOB, IEPEeCTaHOBKaA, (haKTOpHUall yKucia,
coueTaHHe, YUCII0 coueTaHui, *TpeyronbHuk [lackamns.*
Pemiate mpocreiilmmme 3agauM  Ha  [I€peUMCIICHHE
YIOPAOYEHHBIX AP, TPOEK, [IEPEUNCIIEHUE I1EPECTAHOBOK
U COYCTAHUH 3JIEMEHTOB pa3IMYHBIX MHOXECTB (IO
oOpa3iry).

Pemats mpocreiimme 3agayuM Ha IpPUMEHEHHUE 4YHCIa
coueTaHuii B ayiredpe (COKpameEHHOoe YMHOKECHHE, ONHOM
HproToHa) (¢ HampaBIsiomeld MOMOIIbIO).

Pemarb, mnpumeHsii KOMOMHATOPHKY, 3aJaud Ha
BBIYHCIICHHE BEPOSTHOCTEH, B TOM YMCJIE C IOMOIIbIO
ANEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (c
BU3YaJIbHOMN OIOpOH).

I'eomeTpuueckas
BEPOSITHOCTH
(4 1)

*T'eomerpuueckast BeposiTHOCTh. CiydaiiHblil BBIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3KA, U3 IYTU OKPYKHOCTH. *

*(OcBauBaTh MOHATHE FEOMETPUUECKOI BEPOSTHOCTH.
YuyacTBoBaTh B 00CY:KICHHMH pCLICHHS 3aJa4d Ha
HaXO0XJCHHUE BEPOSITHOCTEH B OIbITAaX, IPEICTaBUMBIX KaK
BBIOOp TOYEK M3 MHOTOYrOJbHMKA, Kpyra, oTpe3ka Wid
JyTH OKPY>KHOCTH, YHCIIOBOTO MPOMEXKYyTKa *

HcnoiTanua
bepnynim
(6 4)

Hcneiranne. Yenex u Heynada. Cepust HCIIBITAaHUH J10 IEPBOTO
ycnexa. Wcneitanust bepnymiu. BepositHoctu coObITuii B
cepun ucnbiTanuit  bepunymiu. Ilpaktudeckas pabota
«HcnbiTanus beprymy».

OcBanBaTh Ha 0230BOM YPOBHE NMOHSTHSI: UCIIBITAHUE,
AJIIEMEHTapHOE COOBITHE B HCTIBITAaHHUH (YCIeX U Heyaya),
cepusi MCHBITAHMM, HACTYIUIEHME IIEpBOIO  ycmexa
(Heynaum), cepus ucnbITanuii bepHymmm.

Pemars mpocreiilmue 3agaYd HAa  HAXOXKJICHHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHBITAHUN 10 TEPBOTO
ycrexa, B TOM 4YHCJe C MPUMEHEHHEM (HOPMYIIBI CyMMBI
TEOMETPUUYECKON MPOTPECCHU (C OMIOPOI Ha CIPABOYHYIO




uH(HOPMAIIHUIO).

Pemrate  mpocreiimide  3aJa4d HAa  HAXOXICHUE
BEPOSTHOCTEH  AJIEMEHTAapHbIX COOBITUH B  cepuu
HCIBITAHUN bepHy/UIM, Ha HaxXOXKIEHUE BEPOATHOCTU
ONPEACIEHHOIO0 YHCIA YCIEXOB B CEPUU HUCIBITAHUU
bepnynnu (¢ Bu3yalibHOH OIIOpPOIN).

H3yuars B X01€ npakTH4YecKoi padoThbl, B TOM YHCIIE C
OMOIIbIO HU(POBBIX PECYPCOB, CBONCTBA BEPOATHOCTH B
CepuM UCHIBITaHUN beprysum

Cayuaiinasi
BeJINYMHA
(6 1)

CnyvaliHas BenMYMHA U PACOpPEACICHHE BEPOSTHOCTEH.
Marematnueckoe  OXUIAHWE UM JUCHEPCHS  CIIy4alHOHN
BenUYMHBL. [Ipumepbl MareMaTM4ecKoro OXHIaHUA — Kak
TEOPETUYECKOrO CPETHErO 3HAYCHMSI BEJTMUNHBIL.

ITonsaTtue o 3akoHe 60bIINX ynceln. Vi3MepeHue BeposiTHOCTEH
C MOMOIIIBIO YacToT. [IpuMeHeHne 3akoHa OOIbIINX YHUCEIT.

OcBoutb Ha 0a30BOM YPOBHe NOHSITHS: ClydaiiHas
BEIINYMHA, 3HAYCHUE CIIy4aiiHON BEIIMYUHBI,
pacrnpeesieHre BEPOATHOCTEN.

H3ydyare u 00cy:kpaTh INpuMepsl AUCKPETHBIX U
HENPEePbIBHBIX CIyYalHbIX BEJIMUYUH (POCT, BEC YeJIOBeKa,
YUCIICHHOCTh HACEJICHUs, IpyTrue U3MEHUNBBIC BEJITUUNHBI,
paccMaTpuBaBIIUECS B Kypce CTaTHCTUKH), MOJEIbHBIX
CIIy4aliHbIX BEJMYMH, CBSA3aHHBIX CO CIIy4allHBIMHU
onbiTaMu (OpocaHWE MOHETHI, UTPAJIBbHON KOCTH, CO
CJIy4aiiHbIM BBIOOPOM H T. II.).

OcBauBare Ha  0a30BOM  YpPOBHE  IOHSATHSA:
MaTE€MaTUYeCKOe OXXKHUAAHUE CIIyYalHON BEIMYUHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUECHUE, JUCTIEPCHS CIIy4YalHOU
BEJIMYMHBI KaK aHaJIoT AUCIIEPCUH YUCIIOBOTO Habopa.
Pemars 3agauyM  Ha BBIYMCIICEHHE MaTEeMaTHYECKOIO
OKMJAHUS W  JIACIIEPCHH  JIUCKPETHOW  CIIy4alHOHN
BEJIMYUHBI 110 33JJaHHOMY PacCIpEIelICHUI0, B TOM YUCIE
3a/1a4, CBS3aHHBIX CO CTPAaxOBaHMEM U JOTEpesiMH (C
HaIpaBJIAIOIIEH TOMOLIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM  OXHMJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PAaCHpeleseHUul, B TOM YHCIE
pacrpeneeHus Cily4aiiHOM BEJITUYUHBI «9UCIIO YCIIEXOBY» B
cepuu ucnbITaHui bepHyu.

HM3yyarp yactoTy COOBITHS B  HOBTOPSIOLIMXCS




CIIy4aiHBIX OTIBITAX KaK CIyYalHYIO BEJTUYUHY.
3HAKOMHTBCS C 3aKOHOM Ooybmiux uucen (B Gopme
beprnymum): mnpu  OOJIBIIIOM YHCIE OIBITOB YacTOTa
COOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

Pemath 3a1a4n Ha U3MEPEHUE BEPOSTHOCTEH C IIOMOIIBIO
4acToT (C HAIPABJIAIONMIEH TOMOIIIBIO).

OO6cy:k1aTh POJIb 3aKOHA OOJIBIITNX YHCET B 000CHOBAaHUU
9YaCTOTHOTO METOJIa U3MEPECHHUS BEPOSTHOCTCH.
OO0cy:x1aTh 3aKOH OONBUIMX YHCEN Kak IMPOsBICHUE
CTATHCTUYECKON YCTOMYMBOCTH B U3MCHUYHUBBIX SBICHUSX,
poJib 3aKOHa OOJIBIIMX YHUCEN B HPUPOJC U B HKU3HU
YeJI0BeKa.

0O0001IEHHE,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BEIMYMHBI U PACIIPECICHHUS.

OmnucarenpHas  CTAaTHUCTHKA.
DJIEMEHTHI

[HoBTOPATHL H3yYyeHHOE U BBICTPAUBATH CHCTEMY
3HAHMH.

Pemars 3agaum Ha NpeICTaBICHNUE U ONMCAHUE JTAHHBIX.
Pemats 3a1auM Ha HaXOXICHHUE BEPOATHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONbITaX C PABHOBO3MOXHBIMHU
3JIEMEHTAapPHBIMU COOBITHSIMH, BEPOSITHOCTEN
00bEIMHEHUS W TepeceyeHuss COOBITHH, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMMU CIYUYANHBIX UCIIBITAHUI

[Tpu paspaboTke paboueld mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCIIOJIb30BaHUS IEKTPOHHBIX (LIMPPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOIIUXCS YIEOHO-METOJUUECKIMH MaTepruataMu
JJIGKTPOHHBIE YUYEOHHKHM U 3aJaYHUKH, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIC
1a00paTOpUH, UTPOBBIE MPOrPaMMBbl, KOJUIEKIIUU IIU(GPOBBIX 00pa30BaATENbHBIX PECYPCOB), UCHOIB3YEMBIMU Il 00yUYEHUs U
BOCIIUTAHUSL PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (LM(PPOBOM) BUAEC U PEATU3YIOIIUMU

(MyJIbTUMEIUUHBIE TPOTPaAMMBI,

munakTuaeckue Bo3Moxxuoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00Opa30BaHUM.
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