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PaGouas mporpamma 1o yueOHOMy mnpenmeTy «Marematukay (0a30BbIN
ypoBeHb) (mpeameTHas oOmacth «Marematuka W HMH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHuKe, MaTeMaThka) BKIIOYAeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHHs, IUIaHUPyEeMbIE pe3ylIbTaThl
OCBOEHUS TIPOTPAMMBI TT0 MAaTeMaTHKe.

[TOACHUTEJIBHA A 3AIIMCKA

Pabouass mnporpaMma 10 MaTemaruke JUisi OOy4YalOIIMXCS C 3aJePiKKON
ncuxudeckoro pa3sutus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHUs
NoJAroToBNIeHa Ha ocHoBe denepalibHOTO TOCYAapPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro oduero oopasosanus (IIpukaz Munnpocsemenust Poccuu ot
31.05.2021 . Ne 287) (mamee — D®I'OC OO0OO), denepanbHOM ananTUPOBAHHOU
00pa3oBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus JJIs1 00YUYaIOIINXCS C
OrpaHUYEHHBIMUA BO3MOXHOCTSAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nosiopst 2022 . Ne 1025), deaepanbHO pabouei mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBI
BOCIIUTAHUSI, C YYETOM PaCHpe/leIEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHOM — aganTUPOBaHHOM  0Opa3oBaTEILHOMN
IpOrpaMMbl OCHOBHOTO 0OOLIEro oOpa3oBaHMs AJisi OOydalolUXCs C 3aJepiKKOU
MICUXUYECKOTO pa3BuTHs. B paboueil mporpamMme y4YTEHBI HJIEU U TOJIOKECHUS
Konuenuuu pa3sutust Mmaremaruyeckoro oopazoBanust B Poccuiickoit @enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTukay

VYuebusii mpeamer «MaTemMaThkay BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopMmaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIb30BaThCS
NITOPUTMAaMM, a TaKXXe MPHOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. YueOHbli mpeaMmer pa3BUBacT
MBIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI ~ BOCHPUHUMATb U KPUTUYECKH  aHAJIM3UPOBaTh  MHGPOPMALHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOyueHne maremMaruke JaéT BO3MOKHOCTh pa3BUBaTh y oOywaromuxcs ¢ 311P
TOYHYIO, PALMOHAIIBHYI0O U HMH(QOPMATHUBHYIO pPeyYb, YMEHHE OTOMparh Haubosee
MOJIXO/ISIIINE SI3bIKOBBIE, CUMBOJIMUECKHUE, IpaUyecKue CpelcTBa AJi BBIPAKEHUS
CYXJCHUHN U HAIJISIHOTO UX MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBaHUU
ABNsieTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MTPEAMETE U METOAAX MATEMAaTUKH, UX OTIMYHMI OT METOJIOB JPYTIHX
€CTECTBEHHBIX U T'yMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pElIeHUs] HAay4HbIX U MPHUKIAJHBIX 3a7ad. Takum o0pa3oM, MareMaTHyecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YEIOBEKA.



N3ydyeHne MareMaTHUKU TakKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SLIECTBA MATEMaTUYECKHUX PaCCYXIACHUM,
BOCIPUATHIO TECOMETPUUECKHUX (HOPM, YCBOCHUIO UIEH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4E€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oO0ydarommxcs ¢ 3[1P. OBnanenue
y4eOHBIM TIpeMeToM «MaTtemMaTukay NpeCTaBiIsieT ONPEAeICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaromuxcsa ¢ 3IIP Hambonee BbIpak€HbI OTCTABaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOpUU UM TPYAHOAOCTYNHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHM oOydvaromuecss MOTYT BBINOJHATH 3aJlaHdd 1o  anroputMy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBINOJHHUTH MEPEHOC HAa AHAIOTMYHOE 3aJIaHHE
YCBOEHHOr0 crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIUTENbHBIX OINepanui u
3aMEJUIEHHOE CTAaHOBJICHHUE JIOTMYECKUX JEUCTBUU MPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpPUIAEMBIX y4€OHBIX NEHCTBUN. Y OOydaroUIuxcs 3aTpyIHEHBI
CUYETHBIC BBIUUCIICHUS, MPOU3BOAUMBIE B YME. B MHCHhMEHHBIX BBIYMCIICHUSX OHHU
MOTYT MPONYCKaTh OJWH U3 MPOMEXKYTOUHBIX IIaroB. [Ipu paboTe ¢ 4YKMCIOBBIMU
BBIPQKEHUSIMHU, BBIUHUCICHHUEM HMX 3HAUYEHUSI MOTYT HE YIEpKUBATh IMPABWJIHHBIN
nopsiiok aerctBuid. [lpu ynpomenuu, npeodpa3zoBanuu BelpaxkeHuid yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTA BBINOJHEHUS
nerctBuii. KOHKPETHOCTh MBINIJIEHUSI OCJIOKHSIET YCBOCHHS HABbIKA PEIICHUS
YPaBHEHHI, HEPABEHCTB, CHCTEMbl ypaBHEHHIl. IM MaloAOCTYIIHO COBEPIICHUE
0OpaTUMBIX OTIEPALIHA.

Huszkuii  ypoBeHb  pa3BUTUA  JIOTMYECKHX  OINEpaluii, HEAOCTATOYHAS
00O0OIIIEHHOCTh MBIIUICHUST 3aTPYJIHAIOT U3y4YeHHe TeMbl «DyHKIUW»: TMpHU
onpeneneHu (QYHKIIMOHATBLHOM 3aBUCUMOCTH, TIpH ONHUCAHUM Tpaduyueckoin
CUTYaIINH, UCTIOJIb3YsI TEOMETPUUECKHM, anreOpandeckuit, PyHKIIMOHATBHBINA S3BIKH.
Hepeaxo yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO ONpeeneHus] GQyHKUUN U
00J1aCThIO0 3HAUECHH.

Pemenue 3amay conpsikeHO € TPYAHOCTSAMH O(DOpPMIIEHHSI KPaTKOM 3amucw,
MPOBE/ICHMSI aHAIM3a YCIOBUA 33J]a4M, BIJIEJIECHUS cyliecTBeHHOro. Odyyvatrommecs ¢
3IIP 3aTpyaHsArOTCS clenaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT HEpPALMOHANbHBIE CHOCOOBI PEIICHMs, WHOIJAa OrpaHUYMBAIOTCA
MaHUNYJIAIUSIMU C YACITAMH.

[Ipy wu3ydeHum TreoMeTpUUYECKOro Marepuana oOydvaronquecs ¢ 3IIP
CTAJKHMBAIOTCS C  TPYIHOCTbIO  JI€JIaTh  JIOTUYECKUE  BBIBOAbL,  CTPOUTH
MocJeA0BaTEIbHbIE pacCykIeHUs. HernpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUHN
MPUBOJUT K OIIMOKAM B PEIICHUU TeoMeTpuuecKkux 3amad. OOydaromniuecss MOryT
MOJAMEHUTH (POpMYITy, HETIPAaBUIILHO MPUMEHUTH TeopeMy. K cephe3HbIM ommoKkam B
pelieHnd  3a7a4  NPUBOIAT  HENOCTAaTOYHO  PAa3BUTHIE  MPOCTPAHCTBEHHbBIC
npeacTaBieHus. UM C0KHO BBIMOJHUTB YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOTYT IIPUBECTU OOBICHEHHE K YEPTEKY.

To4HOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUSI YYEOHOI0 MaTepHalia CHUKEHBI T10
NpUYMHE CIa00CTH MHECTUYECKOM JESTeNbHOCTH, CYKEHHS o0beMa MamsTH.
O6yuaronumest ¢ 3IIP TpeGyercs OoJibllle BpeMEHH Ha 3aKpeIieHHe maTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPHU BOCIPOU3BEICHHH.



Jliig ipeoionenys TpyTHOCTEN B U3y4eHUH y4eOHoro npeamera « MatemaTuka
HeoOxonuMma — ajanTtanus o0beMa UM XapakTepa ydeOHOro MaTepuaia K
MI03HABATEJIbHBIM BO3MOXKHOCTAM ydamuxcs ¢ 3I[IP. Cnegyer yueOHBIM Marepuan
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSS €ro MOCTENEHHO, M3BICKUBAThH
CcHocoOBbl  aJanTallMk  TPYAHBIX 33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIbHBIE; UCKIIFOYATh OT/IEIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKHIMA
Marepuanl PEeKOMEHAYETCS HM3y4aTb B MPOLECCE MPAKTUUYECKOW AESATENBHOCTH IO
pemieHuto  3agad.  OpraHuyeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
JESTEIbHOCTH y4Yalluxcsd Ha YpPOKax MaTeMaTHKU CIOCOOCTBYIOT HPOYHOMY H
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Heau n 3a1aun u3ydenusi yaeoOHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU EISIMU O0OYUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YHMCIIO0, BETUYHMHA,
reomeTpuueckas  ¢urypa,  TnepeMeHHas,  BEPOATHOCTb,  (YHKIHUsA),
00eCIeynBaloNIuX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseaeHue ooyuaronuxcs ¢ 3[1P Ha noctynmHoM AJi1 HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY>KaIOIero MUpa, MIOHUMaHWE MaTEeMAaTUKU KaK
4acTH OOIIEH KylIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTyaJIbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs C
311P, mo3HaBarebHONM AKTUBHOCTH, UCCIEN0BATEIbCKUX YMEHUM, KDUTHYHOCTH
MBIIUICHUS, UHTEpEca K U3YUYEHUIO MAaTEMaTUKH;

" (popmupoBaHue (YHKIUOHAIBHOM MaTeMaTUYECKOW TI'pPaMOTHOCTH: YMEHHUS
pacmo3HaBaTh  MPOSIBICHUS  MAaT€MaTHYECKUX  TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHbIX )KU3HEHHBIX CUTYALUSAX U IPU U3YYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha SA3BIKE MaTEeMaTHMKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JIM, TPUMEHSTh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, WHTEPIPETHPOBATh M  OLICHHBAaTh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrkeHue 3TuX 1eieid 00ecreurnBaeTcsl peleHUEM CIIeAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-NO3HABaTEILHOMN
NEeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAlUOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HE0O0XOIUMBbIE YETIOBEKY JJIsl MOJTHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOW JAESATEIbHOCTU: ICHOCTH U TOYHOCTU MBICIIH,
WHTYUIINH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEH;

* (GopMUpOBaTh KIIOYECBHIC KOMIICTCHIIMHM YYaIlUXCSd B paMKaX MPEIMETHOU
obnactu «MaremaTrka 1 HHGOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MBIIIUICHUS oOy4atomuxcs ¢ 3I1P;



" OCYLIECTBJIATh KOPPEKLUIO TIO3HABATEIBHBIX ITpoLeccoB odydaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOCHHSI MPOTPaMMHOIO MaTepuaja Mo Yy4eOHOMY
IpeaMeETY;

" [peaycMaTpuBaTh BOZMOKHOCTH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e(PUIIUTOB B
OCBOEHUH MPEAIIECTBYIOLIEr0 MPOrPaMMHOI0 MaTepHayia y 0O0ydaromuxcs C
3I1P u HEnOCTAaTKOB B MX MAaTEMaTUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIIUXCS K IPEAMETY;

" BBIABJIATH U PA3BUBATh MAaTEMaTHUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIMHMH COZAEPKAHUS Kypca MaTeMaTtuku B 5-9 kiaccax: «Hwucna u

BBIUMCIICHUSY, «Anredpa» («AnreOpanueckue BbIpAKEHUsS», «YpaBHEHUS U
HEpaBeHCTBa»), «PyHkuun», «leomerpus» («l'eomerpuueckue ¢GuUrypsl U HX
CBOICTBay», «/3MepeHne reoMeTpuUeCKUX BETUUYNHY), « BEpOSITHOCTD U CTaTUCTUKAY.
JlaHHbBIE TMHUM Pa3BUBAIOTCS MApaJIENIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe€ H
B3auMojielictBui. Kpome »3Toro, ux oOBEAMHSET JIOTUYECKas COCTaBIIAIONIA,
TPaJAULIMOHHO MPHUCYIIAs MaTEMATUKE M MTPOHU3BIBAIOIIA BCE MAaTEMaTHUECKUE KypPChI
U cojaepxarenbHble TuHUU. ChopMynupoBaHHoe B DefepaibHOM roCcyJapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTe OCHOBHOIO 0OIIEero oOpa3oBaHUsi TpPeOOBAHUE «YMETh
OIEepUpPOBATh MOHATUSAMHU: OIPEIEIEHUE, aKCUOMa, TEOPEMA, J0Ka3aTeIbCTBO; YMEHHE
pacrmo3HaBaTh HWCTUHHBICE W JIOKHBIE BBICKA3bIBAHUA, TPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI, CTPOUTH BHICKAa3bIBaHUS U OTPULIAHUS BHICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (OpMHUpPOBAHUE JIOTUYECKUX YMEHHUH pacipeensercs o BCeM rojam
o0y4eHHsI Ha YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHUSI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yabTaraM
OCBOCHUSA paOoueli mporpamMmbl, pacHpeAeN€HHbIM IO TrojamM oOyueHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4yTOOBl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BoIlpocaM  oOydaromuecsi oOpamjaduch  HEOJHOKPATHO, UTOOBI  OBJIaJCHUE
MaTeMaTUYECKUMHU TMOHITHSIMH ¥ HABBIKAMHU OCYIIECTBIISIOCH MOCIIEI0BATEIBHO U
MOCTYINAaTEIbHO, C COOMIOACHUEM MPUHLMUIIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MAaTe€MaTHYEeCKHUX MpPEICTaBICHUN OOYyYarolUXCs C
3I1P, pacumpss u ynnyonsis e€, oOpa3ysl MpOYHbIE MHOXECTBEHHbIE CBsizU. OO0miue
eI Hu3ydyeHus ydeOHoro mnpeamera «Maremaruka» NpencTaBiIeHbl B paboueit
IporpaMmme OCHOBHOTO 00I1Iero 00pa30BaHus.

Ocob0enHocTH 0TOOpPA M afanTALIMM Y4eOHOT0 MaTepUaJia o MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaremaTthka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIHHBIX YCIOBUMU JII YCBOCHUS MPOTPAMMHOTO MaTepuaia OOyJaroIlIuMHUCS C
3I1P. bonpiioe BHUMaHue ynensercss 0T00Opy y4eOHOro mareprasa B COOTBETCTBUU C
MPUHILIUIIOM JOCTYMHOCTH TPU COXpaHEHUH 0OIero 06a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COJIEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyyatouuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynTh OBJaAeHHE MarepuaioM oOydaromumuca ¢ 3[IP mocpeactBom ero
JEeTAIbHOTO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPATHOW TPEHUPOBKH



B TMPUMEHEHUU 3HAHUM, UCHONB3Yys MNPHUEMbl aKTyaldu3aluu (BU3yallbHas OIOpA,
MamsTKa).

Paboyast mporpamma mpeaycMaTpUBaeT BHECEHHE HEKOTOPBIX H3MEHEHUH:
YMEHBIIEHUE 00bEMa TEOPETHUUYECKUX CBEICHHM, BBIHECEHHE OTIEIbHBIX TEM WM
LEJIBIX PA3/AEJIOB B MAaTEPHUAJIBI 111 0030PHOT0, O3HAKOMUTEIBHOTO U3YUYEHUSI.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HakKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIUE TEMBI:
«Pumckass Hymepanus», «PaBHbie ¢Quryps», «umuaap, xonyc, mapy», «Kyo»,
«IIpssMoyronpHbIN napajuienenuneny, «llepeMemnienrne no KOOPAUHATHON MPAMON,
«Mopaynb uucnay, «HucinoBbele NpPoMExXYTKH»; «Macimtabd» (HM3y4yaeTcs B Kypce
«I"eorpadusy); «M300pakeHne reomeTpuueckux (GUryp Ha HEJIMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM LUPKYJSA, JIMHEHKHW, YrOJIbHUKA, TpaHCIOpPTUpa», «JlnuHa
OKpykHOCTHY, «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynspHbie
npsamelie», «OceBasg M LIEHTpajbHas CUMMETPUN» (M3ydaeTcs B Kypce N€OMETPHH);
«beckoHeuHbIe TMEPUOIUYECKHE IeCATUYHBIE IpoOu. JlecaTnuHoe mnpuOIMKeHue
OOBIKHOBEHHOM ApoOMn» (M3ydaeTcs B Kypce ajreopsbl).

CrenyeT yMEHBIIMTh KOJIMYECTBO YacOB HA cCileAyronme Temsl: «Pemrenne
Joruyeckun 3agauy», «JimHa otrpeskay, «lllkanspy, «PacnpenenurenbHbIN 3aKOH
YMHOXKEHHS», «3alUCh IPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIAMIY, «IlocTpoeHue
KOH(Urypanuii u3 4dactei MpsiMoi, OKPY>KHOCTH HAa HEJTWHOBAHHOM M KJIETYATOM
oymare», «Jlenmurenu u kparable. [Ipusnaku neaumoctn», «HaunbGonpmmit oOmmii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [[enuMMOCTh CyMMBbl M IIPOU3BENCHUSY.
«IIpuBenenue n1poOu K HOBOMY 3HaMeHaTeno», «HaxoxieHne yacTu 11eJ10ro U LeI0ro
no ero yactuw». «OKpyrieHue NecATUYHBIX Opobei». «Pemenue 3amau nepedbopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBlieHHE OyKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3aaun». BricBOOOAMBIIMECS Yachl MOKHO MCIOJIb30BaTh HA MOBTOPEHKE (B Hayaje u
KOHLIE Y4eOHOr0 rojia), Ha u3y4eHue Hauboiiee TpyAHbIX U 3HAUMMBbIX TeM: B V Kj1acce
— Ha pelIeHre ypaBHEHUH, IPUBEIEHUE IpOOH K HOBOMY 3HAMEHATEII0, YMHOKEHUE U
JieJIeHUe JIECATUYHBIX JpoOei, u3MepeHue yrioB; B VI kiacce — aeicTBUs ¢
ITOJIOKATENIBHBIMU M OTPULIATENIBHBIMY YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHHUE YKCEN, COJEPKAIIUX LIENYI0 U JPOOHYIO YaCTh, HA YMHOKEHHE U JICTICHHUE
OOBIKHOBEHHBIX JAPOOEH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonansaeie uyncina. JleficTBuTenbHbIE ynciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apupMETHICCKUE JCHCTBUS C JEeHCTBUTEILHBIMU 4dncliaMuy», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «PemeHus
YPaBHEHMI TPETHEN U YETBEPTOU CTEIIEHEN PA3JI0KEHNEM Ha MHOKUTENN», «DyHKIUA Y
=Vx u ee rpaduk», «[IorpemHOCTs M TOYHOCTh NPHONIKEHUS», «UeTHBIE U
HeveTHble QYHKIMN», «DyHKIHA y=X"», « DyHKIMA y= ax’, ee rpadMK ¥ CBOWCTBA.
I'paduku Gynkumii y= ax> +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYMS IEPEMEHHBIMH H €10
rpaduky», «I'paduyeckuil cnocod pelleHus CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJICHOB apu(PMETUYECKON U T€OMETPUUECKON TPOTPeECCHil TOUKaMU Ha KOOPUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIMAIIBHBIN POCT. CII0OAKHBIEC TPOLIEHTHD.



CrenyeT yMEHBIIWTh KOJMYECTBO YACOB Ha u3ydeHUe Tem: «Dopmysibi»,
«Jloka3zarenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMNY,
«I'padux nuHEHHOTO ypaBHEHHS C IBYyMs MepeMeHHbIMWY, «[ paduueckoe perieHne
JIMHEHHBIX YPAaBHEHUI U CUCTEM JMHEHHBIX YpaBHEHMI», «CBONCTBA KBaJAPaTUYHOM
byHKITUN.

BricBoOOMBIIIMECST Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Opo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelieHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHUI, a TAK)KE Ha 3aKpEIJICHUE U3YYEeHHOTO MaTepuara.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKON HAIMPABICHHOCTH Kypca,
UCKJIIIOYMB W YNPOCTUB HaAMOOJEe CIOXKHBIA JUIsi BOCHPHUSATUS TEOPETUUYECKUN
Marepuasi. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJsiHble cpefcTBa OOyYeHHUs, OOJbIIe MPOBOJUTH MPAKTUUYECKUX pPadboT C
yYaluMHucs, pemats 3aaa4d. CTpOUTh pelIeHue 3a/1a4 MpU MOCTOSTHHOM OOpaIieH!H
K HarJITHOCTHA — PUCYHKAM M YE€PTEkKaAM.

O3HakOMHUTENBHO 1aTh TeMbL: «TeopeMbl M OKAa3aTEIbCTBO. AKCHOMBI»,
«/lokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
IIEPIICHIUKYJISIpA K MpsAMO», «Merox reoMeTpuueckux Mect», «Meron ynBOoeHUs
MeauaHbly, « Teopema Paneca U Teopema 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKay», «MI3MeHeHre TpUroHoMeTpudecKux GyHKIUMN IPH BO3paCTaHUU
yraa», «®PopMyabsl U1 pagudyCcOB BIMCAHHBIX M OIMCAaHHBIX OKPYKHOCTEU
IIPaBUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpaBHEHHUE NMpAMOi», «/IBukeHne», «CBolicTBa
IBIKEHUA», «TeopeMa 0 IMpOU3BEIEHUHU OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTEe KacaTeIbHOW».

CrenyeT yMEHBIIUTh KOJMYECTBO YacCOB HAa M3ydeHHE TeM: «CHMMETpPUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUU», «LleHTpasbHas CUMMETPUs»,
«lTapamnensubiii  mepenocy, «lloBopor», «llpeobpazoBanne mnomodus. I[logobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha IOCTPOEHUE C IOMOUIBIO
LUAPKYJSl W JIMHEWKW», «JlexkapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «Pemenue
TpeyroJabHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAUOOJBIINE CIOKHOCTU JIst
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM DAa3BUTHUSI CIIOBECHO-
JIOTUYECKOI0 MBIIUICHUS, €r0 U3yYeHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il y4E€HHKOB Mmatepuaie. OCHOBHOE€ BHHMMAaHHE CIEAYET YAEINUThb
paszenaMm, CBSI3aHHBIMH C IOBTOPEHHEM IPOMJIEHHOIO MaTepuaia, YBEIUYHTb
KOJIMYECTBO YINPAXKHEHUN U 3aJIaHUIN, CBS3AHHBIX C MPAKTUUYECKOU IEITEIbHOCTHIO
o0yJarommxcs.

Heobxoaumo niepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MaTepuana Hu
XapakTep €ro M3JI0KEHUA: TEOPETUYECKHM MaTepual IPENnoJHOCUTh B MPOLECCE
peleHns 3a7a4 M BBIIOJHEHUS 3aIaHUM HATJAIHO-NPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BBIBOJIA M 3AlIOMMHAHUS CIIOKHBIX (POPMYJI, PELIECHUS HECTAaHAAPTHBIX,
TPYIOEMKHX 3a/laHui. P11 TeM cienyeT u3ydarb B 03HAKOMUTEIBHOM ILIAHE.

PabGouass mporpamma mnpeAocTaBisieT aBTOpPY  MporpamMmbl CBOOOAY B
pacnpeelIeHuy MaTepralla 1o 4eTBepTAM (TpumecTpam). Pacnipenenenrue BpeMeH! Ha
U3y4eHHE TE€M B TEUEHUE Y4YEeOHOrOo TIoJa CaMOCTOSTENBHO ONPEHENIeTCs
o0pa30BaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IpyIIbl 00yUYaroIIXCs
¢ 3I1P u ux ocoOpIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IIpumepHble Buabl aeaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KAHNU 00Pa30BaHMs M0 NpeaMeTy «MaTeMaTuKa

Conepxanne BHIOB AesTenbHOCcTH oOydaromuxcs ¢ 3I[IP ompenensercs ux
0COOBIMH 00pa30BATEIBHBIMUA MOTPEOHOCTSIMU. [IOMHUMO HIUPOKO HCIIONIB3YEMBIX B
DOAOIT OO0 olmux 11 Bcex 00yUJaronuxcsi BUIOB IESITEIBHOCTH CIAEAYET YCUIIUTh
BHJIBI ACATEIBPHOCTH CIICM(PUIHBIC ISl JAHHOW KaTErOpUH JeTei, 00eCIIeUnBarOIIHe
OCMBICJICHHOE OCBOEHHE COJIepKaHUA oOOpa3oBaHUs IO TMPEAMETY: YCUJIICHHE
MPEIMETHO-TIPAKTHYECKON JEATCIbHOCTH C aKTHBHU3AIlMel CEHCOPHBIX CHCTEM;
yepeoBaHUE BHUIOB JEATCIBHOCTH, 3aJeHCTBYIOIIUX pPa3IU4YHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIMOPO Ha alrOPUTM; «IIOIIArOBOCTh» B M3yUYCHHH
MaTepualia; UCIOoJb30BaHUE JOTOJHUTEIFHOW BU3YaIbHON OTIOPHI (CXEMBI, IITA0JIOHHI,
OTIOpHBIE TaOJMIIBI); PEUYEBOM OTUET O MpOlecCe U Pe3yiabTaTe ACATEeIbHOCTH;
BBITIOJTHEHNE CICIUAIbHBIX 3aJaHui, OOCCIEUHBAIONINX KOPPEKIHUIO PETYIISIINH
y4eOHO-TI03HABATEIIbHON JIEITEIIbHOCTH M KOHTPOJIb COOCTBEHHOTO Pe3ybTaTa.

denepanbHas TEMaTHYECKas W TEPMHHOJIOTHYECKAs JICKCHKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuarommxcsa ¢ 3P cyniecTBEHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCHYECKUM MaTepralioM To mpeaMery. [IpoBoauTcs chernuanpHas padoTa 1o
BBC/ICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOASTCS Ha IMOJTMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yaIbHAS
MOACPIKKA, aJITOPUTMBI pabOTHI C OTIPEICIICHIEM, OTIOPHBIC CXEMBI JIJIS aKTyaTu3auu
TEPMHHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepaibHbIM TOCYAApPCTBEHHBIM 00pa3oBaTEeIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM mpeaMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTuka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHBIA mpeameT «MareMaTrkay
TPAJAUIIMOHHO M3y4aeTCs B paMKaxX CIEAYIONINX y4eOHBIX KypcOB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BeposaTHocTeil) u «['eomerpusin. Hacrosmieit nporpammoit
BBOJIMTCSI CAMOCTOSITEIIbHBIN yUeOHBIN Kypc « BepoSTHOCTh M CTAaTUCTHKAY.

OO611ee YyucI0 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOT'O 00111€eT0 00pa3zoBanusi, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Heflento), B 6 kinacce — 170 vacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 ygaca (6 yacoB B HeJeno), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJEIIO).

I[lnanupyemble pe3yJbTaThbl 0OCBOCHUSA Y4eOHOro npeamera «MaremaTuka»
HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
HaMpaBIIEHO Ha JOoCTIKeHue oOyyaromumucs ¢ 3[1P 1MuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS YU4EOHOTO MpEeAMETa.

JINYHOCTHBIE Ppe3yJIbTAaThbl OCBOCHUS IPOrpaMMbl IO  MAaTE€MAaTHKE
XapaKTEepU3yOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEpPECA K MPOILLJIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHXKEHHM B JIPYrUX HayKaxX U
MPUKIAAHBIX cepax;

rpa:kIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJJaHWHA U peaM3aluu €ro
MpaB, IPEICTaBICHUEM O MaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPakIaHCKOro oOIecTBa (HarpuMep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI HAyKH, OCO3HAHUEM BaJKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B IESITEIBHOCTU YYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YyYacTUE€ B PEUICHUU MPAKTHUYECKHX 3aJad
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHusl Ha MPOTHKEHUU BCEH JKU3HU [UIS yCHEUIHOW mpodeccuoHalbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUWMBIX YMEHHUM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM HHAUBUYaTBHON TPAeKTOPUM OOpa30BaHMS M >KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

3CTEeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  AMOLMOHAIBHOMY H  ACTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUH, pacCyXJIeHHI, YMEHUIO BHUJIETh
MaTeMaTU4YeCKrUe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTaUEel B [EATEIIbHOCTU HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEJIOBEKA, MPUPOILI U
oOmecTBa, TOHMMAHUEM MAaTeMAaTUYECKOM HAayKh Kak c@epbl YeIoBEYECKOM
NEATEIbHOCTH, ATANoOB €€ pa3BUTUA W 3HAUMMOCTHU [IJIi PA3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4eCKOW KyIbTYpOW KakK CpPEICTBOM
MO3HAHUS MHUpPA, OBJAJEHUEM TMPOCTCUINIMMHU HaBbIKAMH HCCIIEI0BATEILCKOM
NeSATEeIbHOCTH;

(pusuyeckoe BocnuTaHue, (opMHpPOBaHNE KYJLTYPbl 310POBbSl M
IMOLMOHAJIBLHOIO 0JIATOMOJIYYHUS:



TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYeCKHE 3HAHHWA B HHTEPECax CBOErO
37I0POBBS, BEACHUS 37I0POBOT0 00pa3a KHU3HU (370pOBOE MUTAHUE, COATTAHCUPOBAHHBIN
peKUM  3aHATHH W OTAbIXa, peryaspHas  (us3uueckas  aKTUBHOCTbH),
c(hOpMUPOBAHHOCTHIO HaBbIKa pedIeKcuu, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U
TaKOT0 K€ MpaBa APYroro 4eJoBeKa;

IKOJI0THYecKOe BOCIIUTAHHE:

OpUEHTalMEl HA MPUMEHEHHE MAaTEMaTU4YEeCKUX 3HAHUM JJI PEIICHUs 3a1a4 B
00JIacCTU COXPAHHOCTU OKPYKAIOIIEH Cpe/ibl, IUIAHUPOBAHUSI TIOCTYIKOB M OLIEHKH MX
BO3MOXHBIX TIOCJIEJICTBUM JJIsi OKpYXAIOLIEH cpenbl, OCO3HAHUEM I100aIbHOIO
XapakTepa SKOJIOTHYECKUX MPOOJIEM U MyTEH X PELICHUS;

aJanTanusa K M3MEHS IOIUMCS YCJI0OBUSAM COLMAJIBLHOI U IPUPOIHOI cpelbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPENCIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AESITEIBbHOCTb, B TOM YHUCIIE
YMEHUE YUYUTHCS y APYTUX JIOAEH, NPUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIE
3HAHWSA, HABBIKU M KOMITIETEHIIMU U3 OTIBITA IPYTHX;

HEOOXOIMMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHCIE
(dbopMyIupoBaTh UIEH, MOHATUA, THUIIOTE3bl 00 OOBEKTaX U SIBICHUSX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PAa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BbI30B, TpPEOYIOUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAEMble pEUIeHUs] W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pe3synbrare O0CBOEHHMsI IIPOrpamMMbl IO MareéMaTHKE HAa YPOBHE OCHOBHOIO
obOmero obOpazoBanusi y oOyuwatomerocs ¢ 3[IP  Oymytr cdopmupoBanbl
MeETaIpeIMETHbIE PE3YJIbTAThl, XapaKTEPU3YIOLIUECS OBIAICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU
Y YHUBEPCAIbHBIMU PETYISATUBHBIMH JIEHCTBUSMHU.

OBaanenue YHHBEPCAJTbHBIMHU yueOHBIMU MO3HABATEJbLHBIMHU
NEeHCTBUSIMM:

yCTaHaBJIMBAaTh  MPUUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE€  YCBOCHHS
MaTeMaTUYeCKOro Marepuana;

BBISIBJIATH JAC(PUIUT JAHHBIX, HEOOXOIMMBIX JJIsi PEIICHUs MOCTaBICHHON
3a]1a4u;

C MOMOIIBI0 YUYUTENs BbIOMpATh CIIOCOO pEIIeHHMs MaTeMaTH4eCKOW 3ajauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKUX 3a7ay;

yCTaHaBJIMBATh HCKOMOE U JIAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a1auH;

NOHUMAaTh M HHTEPHPETHPOBATH MH(GOPMALMIO PA3IMYHBIX BHUJIOB U (opm
MPE/ICTABJICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAISIAHOCTH (Tpadukwy,
aUarpaMMbl, TaOJUIBI, CXEMBbl W Jp.) JUISl WUTFOCTPAIMH, WHTEPIIPETAINH,
apryMEHTALU Y.

OBiaseHnie  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHMKATHBHBIMHU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3aaY;

B3aMMOJICHCTBOBATh U HAXOJUTh 00IIHE CTIOCOOBI paboThI; paboTaTh B TPYMIIE:
HaXoauTh oOIllee pelieHre U paspeniarb KOHQIMKTHI Ha OCHOBE COTIJIACOBaHUSA
NO3UIMK U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBAThH, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIMYUU Pa3HBIX TOUEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3ULIUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TMO3UIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEr0 pEelieHHUs B COBMECTHOM
NEATENbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAYECTBEHHOTO pe3ysibTaTa M
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOTYKT.

OBJiaeHne YHUBEPCAIbHBIMYU YUeOHBIMH PeryJISTUBHBIMU ACHCTBUAMM:

CTaBUThH LIE€NM, BHIOMpPATh U CO3/1aBaTh QJITOPUTMBI IS PEIICHUS YYEOHBIX
MaTeMaTUYeCKHUX MPoOem;

IUIAHUPOBATh M OCYLIECTBIISITH JCATEIbHOCTb, HAIPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMmyIMpoBaTh W yACpPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJICOBATEILHOCTD JICUCTBUI;

OCYIIECTBIISITh KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBaTh MPOLECC MW  pe3yJbTaT ydyeOHOH  MaTeMaTH4YecKO
NEATENbHOCTH;

a7IcKBaTHO OILICHUBAThH MPABUILHOCTD UJIM OIIMOOYHOCTh BHITIOJIHEHUST yUeOHOM
3a/1a4u, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIlICHHUS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJibTaT C 3aJaHHBIM ITAJIOHOM C IIEJIBIO
0oOHapyXeHUsI OTKJIOHCHUH U OTIIMYUN OT dTaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUH Y4EOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMBbIil pe3ynbTar
NESTETLHOCTH, OMPEEATh MO3UTHUBHBIC M3MEHEHWsS W HalpaBJICHHs, TPeOyromue
JanbHEHIIel paboThI;

peryJIMpoBaTh COCOO BBIPAYKESHUS IMOIIHHA.

[IpenmeTHBIE pE3yJIBTAThl OCBOCHUS MPOrPaMMBbI 110 MATEMATHKE TTPEACTABICHBI
10 Toj1aM OOy4YeHHsI B paMKaxX OTACJBHBIX y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 knaccax — KypcoB «Ainredpa», «['eometpus», «BeposTHOCTh U
CTATUCTHUKAY.



PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

Hean n3yvyenus yueOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[pOAOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaT€MAaTHUYECKUX MOHSTHH (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronmx MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00y4arouXCs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydarouuxcs c
311P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YYEHUIO MAaTEMaTUKH;

* nonBeneHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 1J1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIIETO MUPA;

* ¢opmupoBaHue (PYHKIHMOHAJIBLHOW MaTeMaTH4eCcKOl TI'pPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTU4YeCKue OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYAIlUsX,
MPUMEHSTh OCBOCHHBIE YMEHUS MJI1 PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHBIE pE3YyJIbTaThl W OLEHUBAaTh KX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OcCHOBHBIE JIMHUU COJAEpP)KAHUS Kypca MaTeMaTWku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMeTpUIecKas, KOTOpbIe pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTAKT€ W B3aUMOJECHUCTBUU. Takke B Kypc€ MPOUCXOOUT 3HAKOMCTBO C
AIIEeMEHTaMU areOphbl U ONMUCATENbHON CTaTUCTHKHU.

N3yuenne apudmerryeckoro marepuaia HauMHACTCS CO CHUCTEMaTH3allud M
pPa3BUTHUS 3HAHUW O HATYpaJIbHBIX YHUCJAX, MOJYYECHHBIX B HadaibHOW mikoise. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU W (POPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COUETACTCS C PA3BUTHUEM BBIUMCIUTEIBLHOW KYJIbTYpHI, B
YaCTHOCTU C OOy4YEHUEM IMPOCTEHITUM MpUEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbIUMCIIEHNN. M3ydeHne HaTypaabHbIX YMCEI MIPOJ0JIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHATUSIMU TEOPHUH TEITUMOCTH.

Jpyroif KpynHbIi OJ0K B COJEpKaHUH apu(dMETUUECKONU JTUHUU — 3TO JIPOOHU.
Hauano n3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX ApOOE OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesMHU, TOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPOOeH, UTO 1eJIecCO00pa3HO
C TOYKH 3PEHUS JIOTUKU U3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPpOOSIMH  MOHO OOOCHOBaTh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU JAPOOSMU. 3HAKOMCTBO C JECATUUYHBIMU
JIPOOSIMU PACHTUPUT BO3MOKHOCTH JJIsl TIOHUMAaHUsI OOYYarOIMMUCS MPUKIAJTHOTO
MIPUMEHEHUSI HOBOM 3aIlUCH MPU U3YYEHUU JAPYTUX MPEIMETOB U MPHU MPAKTUUECKOM
ucnonp3oBanud. K 6 kimaccy OTHECEH BTOpPOM d3Tam B M3Yy4YeHUH JApoOeH, rie
MIPOMCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHUS W IMpeoOpa3oBaHus JIpooOeid,
OCBOEHHE HOBBIX BHIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BHIYUCIICHHU,
B TOM YHCJIC 3HAYEHUHN BBIPAKECHUMN, CONIEPKAIMUX U OOBIKHOBEHHBIC, U JCCATUIHBIC



IpoOH, YCTAaHOBJIEHUE CBA3EH MEXy HUMH, PACCMOTPEHUE TPUEMOB pELIEHMs 3a1a4
Ha apoOu. B Hauaze 6 ki1acca mpoMCXOIUT 3HAKOMCTBO C MOHSATHUEM TPOIICHTA.

Oco0eHHOCTBIO U3YyUEHUS TOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCEN SBISETCS
TO, YTO OHH TAKKE MOT'YT paccMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havasne
n3ydeHus: TeMbl «l1oJI0KUTENbHBIE U OTPULIATENBHBIE YHCIIA» BBIACIAETCS MOITEMA
«lenpie yncnay, B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEIBHBIMU YHCIAMU IPOUCXOJMT Ha
OCHOBE COJEPKATEIBbHOIO IOAXO0AA. JTO IO3BOJSIET HAa JOCTYIIHOM YpPOBHE
NO3HAKOMHUTH y4YaIIUXCs IPAKTUYECKH CO BCEMU OCHOBHBIMHU NIOHATUSAMU TEMBI, B TOM
quciie M C NpaBUJIaMU 3HAKOB IpPU BBINOJIHEHUU apU(PMETUYECKUX JEHCTBHIA.
W3ydyeHne palMOHANbHBIX YUCENl Ha 3TOM HE 3aKOHUYUTCS, a OyAeT MPOJOJIKEHO B
Kypce ainreopsl 7 Kj1acca, 4TO CTaHET CIEIYIOIIMM IIPOXO0I0M BCEX MPUHIUIHAIBHBIX
BOIPOCOB, TEM CaMbIM pa3JIelIeHUE TPYJHOCTEN 00JeryaeT BOCIpUATHE MaTepuana, a
pacnpeesnieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTU TPUOOPETAEMBIX HABBIKOB.

[Ipn 00y4yeHUHM pEIICHHIO TEKCTOBBIX 3a/ady B 5—6 Kjlaccax HMCIHOJIb3YIOTCS
apupmeTnyeckue NpuémMsl penieHus. TekcToBble 3aauu, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3aJ1add CIEIYIOIINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha T[OKYINKH, Ha pabdoTy U
MPOU3BOJAUTENILHOCTh, Ha MPOLEHThI, HA OTHOWIEHUs W mnpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C MpUEMAMM pElIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ HH(OpMaLUEn, IPEJCTaBICHHON B (popMe TabiIuLl Win
JUArpaMM.

B paOoueli mporpaMMe mpenycMOTpeHO (OPMUPOBAHUE IMPOIEAECBTUUYECKUX
anreOpandyeckux TMpeAcTaBlieHUu. bykBa Kak CHMBOJ HEKOTOPOrO uHcjia B
3aBUCUMOCTH OT MAaTe€MaTHYeCKOr0 KOHTEKCTa BBOJUTCS INOCTENEHHO. bykBeHHas
CHUMBOJIMKA HITUPOKO UCTIONB3YETCS MPEXKIE BCETO JIJIS 3aIIUCH OOIUX YTBEPKICHUH U
MPEeAIOKEHUM, (OPMYJI, B HACTHOCTH ISl BBIYMCIICHUSI T€OMETPUUECKUX BEJIMYUH, B
Ka4eCTBE «3aMECTUTENS» YHUCIIA.

B kypce «Marematukn» 5—6 KIaccoB MPEACTABICHA HArJIsHAs F€OMETPHS,
HalpaBj€HHass Ha pa3BUTUE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus1, 1300pa3UTENIbHBIX YMEHUN. DTO BaKHBIN 3Tall B U3YYEHUU T€OMETPHH,
KOTOpPBIM OCYILIECTBIISICTCS Ha HAIISIIHO-MIPAKTUYECKOM YPOBHE, ONHUPAETCS Ha
HarsIIHO-00pa3Hoe  MbllieHue oOydvarouuxcs. boisblias pojib  OTBOAUTCA
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  OJKCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C TEOMETPUUYECKMMHU (GUIrypamMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOH(MUTypalUsiMH, ydaTcsi U300pakaTh HUX Ha
HEJIMHOBAaHHOM M KJIeT4aTOW Oymare, paccMaTpHUBAIOT WX MPOCTeMIe cBoiicTBa. B
MpoLEecce U3yUeHUsl HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yJalolUMuUcs B
HaYyaJbHOW LIKOJIE, CHCTEMATH3UPYIOTCS U PACIIUPSIFOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IUJIaHy B 5—6 Kjaccax H3y4yaeTcss MHTErpUpPOBAHHBIN
npeamer «MareMatukay, KOTOpPBIM BKIOYaeT apudMETUUYECKUd Marepual Hu



HarJISITHYI0 TE€OMETPHIO, a TAKXKE IIPOTIEIEBTUUECKUE CBEACHUS U3 alreOphl, 3JIeMEHTBI
JIOTUKY ¥ Hayaja OMUCcaTeIbHOM CTATUCTHUKH.

Y4eOHBIii TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacoOB B HENENIO B T€UECHHE KaXXJIOTO rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa HarypanbHbix uucen. Yucno 0. H3o0Opaxenue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) HMPSIMOil.

[lo3unmonHass cucremMa cyucieHus. *PumMckas HyMepauus Kak IpuUMep
HENO3UIHOHHOM CUCTEMBI cunciaeHus ™/, JlecaTuaHas CHCTEMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPABHEHHUE HATYpaJIbHBIX YUCEN C HYJIEM.
Cnioco6bl cpaBHeHUs1. OKpyTIeHHE HATypaTbHbBIX YUCE.

CnoxeHre HaTypaJIbHBbIX YKCEN; CBOMCTBO HYJS MPH CIOXKEHUU. BbruutaHue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATYypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JielicTBre, 00paTHOE YMHOKEHHIO.
KomrionenTsl  meiicTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupmeTnueckoro gedctBus. llepemecTuTenbHOe UM coyeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXEHHUS, *pachpenesiuTeIbHOe CBOWCTBO (3aKOH)
YMHOXEHHUS*.

Hcnonb3oBanue OyKB 1Jisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenuTenn W KpaTHbIE 4ucia™, pa3nokeHue Ha MHoxutenu. I[IpocTteie u
coctaBHble ynchna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9%*. Jlenenue ¢ octaTKoM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkCh 4YWCIAa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBpluucieHWe 3HAYEHWM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS — JeuWcTBuil.  Mcnonp3oBaHWe  MpU  BBIUYKUCICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHMUS,
*pacnpeaenuTEeTbHOrO CBOMCTBA YMHOKEHHUS .

Jpodu

[IpencraBienrie o JpobW Kak crnocoOe 3alucu  4YacTH  BEJTUYHUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBuibHbIE ApoOu. CMmenanHas Jpoob;
MpeICTaBICHUE CMEIIaHHOM ApOOH B BHJI€ HEMPABUILHON APOOH U BBIJIEICHUE 11ET0M
YacTH YMCJIa U3 HeMpaBWIbHOU apodu. M3o0paxenue apoOel ToukaMu Ha YHUCIIOBOM
npsmoil. OcHoBHOE CBOMCTBO Apoou. *Cokparnenue apooeit. [lpuBenenue apodu k
HOBOMY 3HameHaTeno *. CpaBHEHUE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHne apo0eii; B3auMHO-

! 3neck u manee * *0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IIPOBOJMTCS B 03HAKOMUTEIBLHOM ILIaHe. Ilemaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMOro MaTepHraa.



oOpaTHbie podu. *HaxokneHne 4acTu 1eJI0r0 U LEJIO0ro MO €ro 4YacTu *.

Jlecsatnunast 3anuchk npoOeid. IlpencraBneHue necATUYHOW ApoOM B BHUIE
O0OBIKHOBEHHOU. 300pakeHne AeCATUYHBIX IpoOel TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JECATHYHBIMU npoOsmu. *OxpyriaeHue
JECATUIHBIX IPOOeiT*.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3adady  apudMeTUYECKUM crocoboM. *Perenue
JOTUYECKUX 3a7ad. PemieHuwe 3amay nepeOOpoM BceX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBanue Mpy pelieHuu 3aad TaOIUI] U CXEM.

Pemienne 3amau, coaepiKalluX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
MU3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a71a4 Ha Jpo0u.

[IpencraBienne TaHHBIX B BUIE TaOIHI], CTOJI0OYATHIX JUATPAMM.

Harasignas reomerpus

Harnsinaele npencraBieHus o GUrypax Ha miIoCKOCTH: TOUKa, MpsaMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmon, octpeii,
TYIIO! ¥ Pa3BEPHYTHIE YTJIBIL.

JlnuHa oTpe3ka, METPUYECKUE €AVHMIBI JUIMHBL. J[JIMHA JIOMAaHOU, EpUMETP
MHOI'OYroJIbHUKa. MI3MepeHne U noCTpOEHHE YIIOB C IOMOILBIO TPAHCIIOPTHPA.

Harnsgnele npexacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
IPSIMOYTOJIBHUK, KBAJAPaT; TPEYTrOJIbHUK, *0 paBeHCTBE QPUIyp *.

N3o0paxenue ¢uryp, B TOM uucie Ha kietdato Oymare. *I[loctpoenue
KoH(urypanuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnonp30BaHKe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inmomane mNpAMOYroJIbBHMKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucJle (QUryp, m300pakE€HHbIX Ha KjeTdaTod Oymare.
Enuauier uamepenus mionaau.

*HarnsgHple NpecTaBIeHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOIbHBIH
rapasuieIeIuIe, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOTPaHHHUKOB (13 OyMaru, MpoBOJIOKH, MJIACTUIIMHA U Jp.)*.

*O0BEM MNpSAMOYTOJBHOTO Napajuienenunena, kKyda. EnuHunel u3mepeHus
o0BEMa ™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypPaTbHBIMU YHCIIAMHU.
YucrioBbie BEIpKEHUS, TOPSIOK ICUCTBUI, UCTIOIBb30BaHUe CKOOOK. Mcnonb3oBanme
IIPU BBIYUCIICHUSIX MEPEMECTUTEIBHOIO W COYETATEIIbHOTO CBOMCTB CJIOKEHHUS H
YMHOXEHHUSI,  *pacHpelesMTeNIbHOTO  CBOMCTBA  yMHOXEHUs.*  OKpyrjieHue
HaTypaJbHbIX YHCEIL.



Jlenurenu v KpaTHbIE YKCa; *HAMOOJBLINI OOIIMN JENNUTENb U HAUMEHBIIIEE
oOmiee kpatHoe. JlemTuMOCTh CyMMBI U TIPOU3BeIeHUS *. Jlenenne ¢ 0CTaTKOM.

JApoou

OObIKHOBEHHas1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE JIpOOCid.
CpaBHenue u ynopsaourMBaHue apoOeil. Pemienne 3amad Ha HaxOXKACHHE YacTU OT
LEJOoro M WLEeJIoro mo ero 4vacth. JIpoOHoe 4YuClIO Kak pe3yjbTaT JAeJICHHUS.
[IpencraBnenne AecATUYHOW APOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
IpEICTaBICHNUS OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble npoOU U
METpUYECKasi cuctemMa Mep. ApupMETHUECKUE NEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

OtHomenue. /JleneHne B MAaHHOM OTHOIIEHHMU. *Macmrad*, npornopuus.
IIpuMeHeHne IpoNopLU IPY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BeranciieHne MpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpa’keHne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEIMYMH B IPOLIEHTaX.

ITost0:kMTENBHBIC H OTPULATEIbHbBIC YHCJIA

[lonoxurenpHple W OTpULATeNbHble uMcna. Llempie umcma. *Monpyns 4wncia,
reoMeTpuYecKas MHTeprnperauus Moayns uucia*. HWM3o0paxeHue uyucen Ha
KOOPAMHATHOM MPSAMOU. *YHCIIOBBIE TPOMEKYTKH *.

CpaBHeHue umcesl. ApUPMETHYECKHE JIEUCTBHS C TOJOXXHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJyibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IUIOCKOCTH, abcuucca U opauHata. [loctpoenne Touek U Guryp Ha KOOpJIMHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBUH. *ByKBEeHHBIE BBIPRKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyibl; (popMyJIbI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBajapara, *00béMa
napajienenuneaa u kyoa*.

PemieHne TekCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apuMETUYECKUM crocodboM. *Pemenue
JIOTUYECKHX 3a]ay. Penienue 3a1a4d nepedopoM BCeX BO3MOKHBIX BApUAHTOB. *

Pemenue 3amad, coaepXalmiuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EnuHUIBI M3MEpeHUsi: Macchl, CTOMMOCTH; PAaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXy €IMHUIIAMHU U3MEPEHUS KAKI0M BEITUYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pElIeHHE OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OLeHKa U IPUKUAKA, OKPYTJICHUE pe3yJibTaTa ™,

*CocTaBieHre OyKBEHHBIX BbIPAKEHUM 0 YCIOBUIO 3a/1a4u *.

[IpeacraBnenne OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
JUarpaMMbl: YTE€HUE U MOCTpOeHHEe. YTeHHe KPyTroBbIX AUarpamm.

Harasignas reomerpust

Harnsinaele npencraBiaenus o (Urypax Ha MjI0CKOCTH: TOYKA, MPsAMasi, OTPE30K,



Jy4, yTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3auMHOE pacCIIOJOKEHUE [BYX IMPAMBIX HAa IUIOCKOCTH, IapaJUIeIbHBIC
IpsIMbIC, TIEPICHAMUKYJSIPHBIE NpsMble ™. 3MmepeHue paccTosHUNA: MEXAYy IBYMs
TOYKAaMH, OT TOYKH 0 IPSIMOM; JUIMHA MAapIIPyTa HA KBAIPATHOM CETKE.

WN3mepeHne W TNOCTPOEHHE YIJOB C MOMOIIBK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONBHUK, KBAaApaT: WCIOJIB30BAHHUE CBOWCTB CTOPOH,
yriaoB, auaroHaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITUHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHMPKYJS, JHMHEHKH, YroJbHUKA, TpaHCHopTUpa*.
[TocTpoeHnus Ha kieTyaron Oymare.

[lepumeTp MHOTOYTONBHUKA. [lOHATHE TUIOMIAAN (DUTYPBI; €TUHULIBI U3MEPEHHUS
riomwaau. [Tpubmmxénnoe namMepenue miomaau Guryp, B TOM 4UCie Ha KBaJpaTHON
cetke. * [I[pubnmxEHHOE U3MEPEHUE JITTUHBI OKPY>KHOCTHU, IIOIIaAN Kpyra *.

*CuMMeTpus: LEHTpalbHasA, OCeBas M 3epKanbHas cumMmerpuu. l[loctpoenne
CUMMETPUYHBIX (pUryp*.

*Harnsgaple IpeIcTaBlIeHUs O TPOCTPAHCTBEHHBIX (DUTypax: nmapasuielenuIe],
Ky0, mpu3ma, nupaMuja, KOHYyC, UWIMHIAp, mmap u cdepa. HM3o0paxkenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAHHUKOB, LHIUHApPA U
koHyca. Co3znaHue Mojeseil MpoCcTpaHCTBEHHBIX ¢Guryp (U3 Oymaru, MnpoBOJIOKH,
MJIACTWIIMHA U JIP.).

[Tonsitue oOBEMA; enuHUIBI U3MepeHUs: 00bEMa. OOBEM NPSIMOYTOJIBHOIO
napajuienenumneaa, kyoa*.

IUNTAHNPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue ydyebHoro kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOMW IIIKOJIBI
JOJDKHO O0OecrneunBaTh TOCTIDKCHHE CIEAYIOMHUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pEe3yJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUPOBATHCS B MOHATHUAX U ONEPUPOBATH Ha 6a30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C HATYpaJIbHBIMHU YUCJIAMU, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU.

CpaBHHBaTh U yHOPSAA0YNBATh HATYPAJIbHBIE YHCIIA, CPABHUBATH B IPOCTEHILINX
cllydasix OObIKHOBEHHbIE APOOU, IECATUYHBIE IPOOH.

CoOOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOI ) MPSIMOM C COOTBETCTBYIOIIUM
el YucIIoM 1 n300paxaTh HaTypalibHbIC YHCIIa TOUKaMU Ha KOOPAMHATHOM (YHUCTIOBOM)
MIPSAMOM.

BoinonHaTh  apuMeTHUecKue JEHCTBUS C HATYPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CITydasiX.

BBITTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTA.



PemeHne TekcTOBBIX 33124

PemaTte TekcTOBBIE 3amaun apu(METHUUECKHM CIIOCOOOM H C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapHaHTOB (MpH
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiate 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONIUE BEIUYHUHBI:
CKOPOCTh, BpEMsl, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (IPU HEOOXOAUMOCTH C
WCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUI[bl, 0003HAYEHUS MPU PEIICHUU
3a1ad4.

[Tonbp30BaTHCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: IEHBI, MACChl; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 Jnpyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM Ha CIIPABOYHYIO MH(POPMAILIHIO).

W3Bnekats uHMOpMaIuUio, MPEACTABICHHYIO B Tabnuile, Ha CTOI04YaTOn
auarpamMme, THTEpIpEeTUPOBATh NMPEICTaBICHHBIE JaHHbIE, UCTIOIb30BaTh JaHHBIC TTPU
peleHnn 3aaa4.

Harasignas reomerpust

[Tonp30BaThCAd FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, IpsiMasi, OTPE3OK, JIy,
YToJlI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YyaJbHOW OIMOpeE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: YIOJI, BEpIIHHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N300paxkarh H3y4deHHBbIE TeOMETpUuYecKkre (Urypbl Ha HEJIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIbIO IIUPKYJIS U JTUHEHKH (ITOCJie COBMECTHOTO aHAJN3a).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBajapaTa sl UX
MMOCTPOCHUSI, BBIYUCIICHUS TUIONIAAU U TIEpUMETpa.

Beluncnare mepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKa, Guryp,
COCTAaBJICHHBIX W3 TMPSIMOYTOJIbHUKOB, B TOM uuciie (Uryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMH METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
IO/ BBIPAXKATh OJTHU €IMHUIIBI BETUYMHBI Yepe3 Apyrue (Mpu He0OXOIUMOCTH C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh nmapasienenuresi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS;, HAXOAUTh U3MEPEHUS NapalyIe/ienuIea, Kyoa.

Beraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEpeHUsM (C
OTIOPON Ha aJrOPUTM Y4YEOHBIX JIEUCTBUM), MOJB30BATHCS CAMHHUIIAMU W3MEPEHUS
00BbEMa.

Pemiath HecoXHBIC 3aJayd Ha HM3MEPEHHE TEOMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYAUSIX (TPU HEOOXOUMOCTH C BU3YyaIbHOM OMOPOH).



6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSA3aHHBIMHM C Pa3JIMYHBIMU BUJAMU YHCENl U CIIOCOOAMU UX 3aMKCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OAHOM (hOPMBI 3aUCH YKCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOUYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATHYHBIE
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprdpMeTnyecKkue 1eHCTBUS C HaTypaIbHBIMU U LEIBIMU YKCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMM.

Briuncnars 3Ha4€HUs] YUCITOBBIX BBIPAXKEHUMN, BBIMOJHATH IPUKUIKY U OLICHKY
pe3yibTaTta BBIUMCICHUI; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €1 YHCIIOM
1 n300pa)kaTh YMciia TOYKaMHU Ha KOOPJIMHATHOM MPSIMOM, HAXOUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OxkpyrasTh IeNble 4YKclia U JEeCATHYHBIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMKEHUS YUCET.

YucoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTHPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3aMKChIO CTETICHU YMCIIa, HAXOIUTh KBaJIpaT U Ky0 4ucIia, BEIUUCISATD
3HAQYEHUS MPOCTEUIITNX YUCIIOBBIX BBIPAXKEHUHN, COICPKAIIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MpU HEOOXOAMMOCTH C OINOpPOM Ha
aJITOPUTM IPaBUIIA), PACKIIA/IbIBATh HATYPAJIbHBIC YMCIIA HA TTPOCTHIE MHOXKHUTEIH.

*TTonbp30BaThCsl MACIITAOOM *, COCTABIIATH IPOMOPLIUU U OTHOILLEHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCU MaTEeMaTUUYECKUX
BBIPQXEHUM, HAXOAUTh 3HAuCHUS OYKBEHHBIX  BBIPAKECHUH,  OCYIIECTBIISSA
HE0OXOJMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha alrOPUTM Yy4eOHBIX
JTEUCTBUM ).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

PemaTte MHOTOIIArOBbIE TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIIOCOOOM C
ONIOPOW Ha BONPOCHBIN IIAH.

Pematp IIPOCTEUILINE 3a71a4u, CBsI3aHHBIC c OTHOILLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIWYMH, IPOLEHTAMU; PENIaTh TP OCHOBHBIC 3a]1a4d Ha
JIpOOU ¥ TPOLEHTHI.

Pemate 3amaum, cojaepkKalue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYMHBI:
CKOpPOCTb, BpEMsI, PaCCTOSHUE, 1IEHA, KOJMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apuU(PMETUUECKUE TEUCTBUS, OIICHKY, TPUKUIKY;
MOJIb30BATHCS CIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI TIO YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHaau3a.

W3Bnekats wHGOpMAIUIO, TPEACTABICHHYIO B TaOnWIax, Ha JIMHEWHOMH,



CTOJ0YaTOW WM KpPYroBOM JauarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JTAHHBIE; UCMOJb30BATh JAHHBIE IIPHU PEILIEHUH 3a/a4.

[TpencraBiasaTe uHGOPMAIIUIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHMX (HopMmy
M3YYEHHBIX TE€OMETPUYECKUX IUIOCKHX W MPOCTPAHCTBEHHBIX (UIyp, NpUMEpPHI
pPaBHBIX U1 CHMMETPUYHBIX QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIs, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAaHHON
U KJIETYaTO OyMare n3y4eHHBbIE IJI0CKHE FreOMeTpudecKue (GUrypsl 1 KOHQUIypauuu,
CUMMETPUYHBIE (QUTYPBI.

HMmeTe npeacTaBleHHE O TEOMETPUUYECKUX MOHITHUSIX: PaBEHCTBO (QUIyp,
CUMMETPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxonuTh BEIMYHMHBI YIJIOB U3MEPEHUEM C MMOMOIIBIO TPAHCIIOPTHUPA, CTPOUTD
YIJIBl 33JaHHOW BEJIMYMUHBI, ITOJb30BATHCA NPU PELICHWU 3aad IPagyCHOW MeEpou
YTJIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOM YTJIBI.

BbluuCHATh IJMHY JIOMAHOM, MEPUMETP MHOTOYTOJIbHHMKA, IOJb30BAThCS
€AVMHUIAMU U3MEPEHUs JUIMHBI, BBIPAKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyTHe.

Haxonuth, UCronb3ysh YepTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOW CETKE.

Bbruncnate miomaab  (Uryp, COCTaBIEHHBIX W3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKH, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE JIO
IIPSAMOYTOJIBHHUKA; I0JIb30BAaThCS OCHOBHBIMHM E€IWHULAMH HW3MEPEHMs IUIOIIAIN;
BBIPAXKaTh OJHM €AMHUIIBI U3MEPEHUS IIIOIIAIU Yyepe3 Apyrue (Ipu He0OXOAUMOCTH C
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMAIHIO).

Pacno3HaBaTh Ha MOAENAX M HM300paXKEHUSIX NUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkath Ha KjaeT4aTou OymMare mpsIMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM MPSIMOYTOJBHOTO Mapajviesenunena, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BEMA; BhIpAXaTh OAHU €AWHUIBI U3MEPEHUS
00bEMa uepes Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBIE 3aJaud Ha HAXOXKJIEHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusxX (IIpy HEOOXOIMMOCTH € BU3YaJIbHOM OMOPOIN).

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAY.
7-9 KJIACCBbI
esu n3yyenust yueOHOro Kypca

AnreOpa sBISE€TCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4y€HUE IPYruX JUCUUILIMH, KaK €CTECTBEHHOHAYyYHOIro, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO AJIS TPOI0JKEHN 00pa30BaHMS U
B TOBCEIHEBHOW >XMU3HU. Pa3BuTue y oOydalomMXCid HAYYHBIX MPEACTaBICHUI O
MPOUCXOXKJICHUH M CYITHOCTH alre0pandecKux aOCTpakiui, Crocode OTpaKeHUs
MaTeMaTUYeCKOW HAyKOW SIBJICHWM MU TPOILIECCOB B NPHUPOAEC W OOIIECTBE, POJH



MaTeMaTH4YECKOT0 MOJISTUPOBAHUS B HAYYHOM MTO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI U KAUE€CTB MBITIUICHUS, HEOOXOAMMBIX JIJIsI
ajanTaiyy B COBpeMeHHOM g poBoM odiectBe. M3yueHnne aareOpsl €CTeCTBEHHBIM
oOpazoM oOecrieynBaeT pa3BUTHEC YyMEHUS HAOJIIONAaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBHIBOJBI, (POPMYIHPOBATH
yrBepkaeHus. OcBoeHre Kypca anreOpsl oOecredymBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIUICHUST OOYYalOIIUXCS: OHMU MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTHBHBIC
paccyxaeHus, 00OOIeHHe W KOHKpPETH3allMio, aOCTparupoBaHWE U aHAJIOTHIO.
OOydeHue anreOpe IMpeanoyiaracT 3HAYUTENIBHBIM O00BEM  CaMOCTOSITEIHHOM
NEATEeIbHOCTH ~ OOYyYalolMXcsl, II0ATOMY CaMOCTOATENIbHOE  pelleHue  3ajay
€CTEeCTBEHHBIM 00pa30M SBISCTCS peaM3alel AesITeIbHOCTHOTO IPHUHIIAIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelIbHO-MeTouueckue auHuu: «Yucna u
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUs»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkium». Kaxaas u3 aTux coaepkaTelIbHO-METOANYECKAX JTMHUN PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHUsSI Kypca, €CTECTBEHHBIM 00pa3oM MEpeIieTasich U
B3aMMOJICUCTBYSI C IPYTUMH €ro JUHUSMH. B Xoje M3yueHus Kypca oOydarouumMcst
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71eco000pa3HO BKIIOUYUTH B IPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTHUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3JieNbl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMUCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YeCKOro si3blka. Takum 00pa3oM, MOKHO YTBEPKJATh, UTO COACPKATEIHLHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AJreOpa» SIBISETCS €ro MHTETPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yuciaa W BBIYUCICHUS» CIY>KUT OCHOBOWM ISt
JTadbHEUIIero M3y4eHUss MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS TOJIb30BaThCs AJITOPUTMaMH, a
TaKXke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI MOBCEIHEBHOMN
KU3HU. Pa3BuTHE MOHATHS O YKUCIIE€ B OCHOBHOM IIKOJIE CBS3aHO C PallMOHAIBLHBIMU U
HppanMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM TPEACTABICHUNU O JCHCTBUTEIHHOM
qucye. 3aBepiieHrue OCBOCHUS YUCIOBOM JIMHUHM OTHECEHO K CTapilieMy 3BeHy 0OIIero
oOpa3oBaHus.

Coneprkanue AByX alireOpandecKux JMHUN — « AreOpanyecKue BEIPOKESHUS» U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS
MaTeMaTU4YeCKOro armapara, HEOOXOJAMMOTro i pelieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE
y4eOHBI MaTepuaja TPYNIUPYeTCs BOKPYT pallMOHANIBHBIX BBIpaXEHHH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKHU KakK S3bIKa JJISl IOCTPOCHUS MAaTEMAaTUUECKUX
MoOJIesIel, OMUCaHUsI TPOIIECCOB U SIBJIGHUM peayibHOTO Mupa. B 3amaum oOyueHus
anreOpe BXOIAT TakXkKe JajbHEHIee pa3BUTHE aJTOPUTMHUECKOTO MBIILICHHUS,
HEOOXOJIMMOr0, B YAaCTHOCTH, JJIsI OCBOEHUSI Kypca HH(GOPMATHUKH, U OBJAJCHUE
HaBBIKaMHU JIETYKTUBHBIX paccyxaeHuil. [I[peoOpazoBanue CUMBOJIBHBIX (JOPM BHOCUT
CBOM crneuupuyeckuil BKJIaJ B pa3BUTUE BOOOPaKEHUS, CHOCOOHOCTEH K



MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIUOHATBHO-TpapUUECKOl JTUHUHM HALEICHO Ha MOJyuyeHHUe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCAaHUSI M HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX MPOILIECCOB M SBJICHHUM B MPUPOIEC U
obmecTBe. M3ydeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO y O00ydarolIuXcs
YMEHHS UCIIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEIICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMHUPOBaHUE
IIPEICTABICHUN O POJIM MATEMATHKHU B Pa3BUTHH LIMBUIIM3ALMU U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY MulaHy B 7-9 Kiaccax wH3ydaeTcsi Y4eOHBId Kypce
«AnreOpa», KOTOPBIH BKJIIOYACT CJEAYIONINE OCHOBHBIC pa3Jeibl COJCPKAHUS:
«Yucna u  BBIUKCICHUS», «ANTEOpandyecKue BbIpAKECHUS», «YpaBHEHUA U
HEpaBeHCTBA», «DyHKIINN.

VYyeOHbIN MJIaH Ha U3ydeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJO0ro rojaa oOy4deHHs, BCErO 3a TpU rojia
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYYUEHUMA)
7 KIIACC

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OJIHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsitTme palMoOHANIBHOTO 4YHCHA, 3alicCh, CpPaBHEHHE,
VOOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCel.  ApudMeTuueckue  JEUCTBHS  C
palMOHAILHBIMA YHUCIaMU. PelieHue 3aiad u3 peajdbHOM MPAKTUKU HA 4YacTd, Ha
TpoOH.

Crenenb ¢ HaTypajbHBIM TIOKa3aTeleM: ONpEIeIeHne, Mpeodpa3oBaHue
BBIpXXCHUI Ha OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YHCE].

[TporeHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE NMPOIEHTOB. Tpu
OCHOBHBI€ 33J1a4M Ha TPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JEIUMOCTH, PA3JI0XKEHHE HA  MHOXKHUTEIHN
HaTypaJbHBIX YHCEIL.

PeanbHbie  3aBUCMMOCTH, B TOM  4uCle TpsMas W oOpaTHas
MPOMOPUHUOHAIBHOCTH.

AJsiredOpanvyecKue BbIPpAKEeHUA

[IepemMeHHbIE, YKCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
(dbopmybl. Beraucnenus mo gpopmysnam.

[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAKCHUS,
MpaBWwiIa MpeoOpa3oBaHusl CYMM W TPOW3BEJCHUM, MpaBUiia PACKPHITHS CKOOOK H
MIPUBEJICHNUS MTOA00HBIX CIaraeMbiXx.

CBONCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

OnHounensl U1 MHOTO4YIeHbl. CteneHb MHOroujeHa. CiokeHue, BhIYUTAHUE,



YMHOKE€HHE MHOTOo4IeHOB. DOpMyJIbl COKPAIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U
KBagpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nokeHue MHOTO4YWIEHOB Ha
MHOKHTEJIH.

YpaBHenus

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, IpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEU JIMHEWHOrO
YPaBHEHHUS, pPEIICHUE JIMHENHBIX ypaBHEHUI. COCTAaBICHUE YPaBHEHUM 110 YCIOBUIO
3a1auu. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHUM.

*JIMHeNHOE ypaBHEHHE C JABYMs IIEPEMEHHBIMU U €ro rpaduk 2. CucreMa aByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMMU
CrIoco00M NOJCTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHCHUU.

DOyHKUUHA

Koopaunara Touku Ha npsMoi. YucnoBsle TPOMEXKYTKU. PaccTrossHne Mexay
IBYMs TOYKaAMU KOOPAMHATHOMN IPSIMOM.

[IpsiMmoyrosbHas cuctema KoopmHart, ocu Ox u Oy. Abciucca u opJiuHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTH. [Ipumepsl rpadukos, 3agaHHbX (opmynamu. UrteHue
rpaMKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkuuu. ['paduk pynkumu. CpoiictBa GyHKUMM. JInHeliHas pyHKUUA,
e€ rpaduk. I'papuk dynkmuum y = kx + b. *I'paduueckoe permieHue TUHEHHBIX
YPaBHEHHI U CUCTEM JIMHEUHBIX YPABHEHUM *.

8 KUIIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uyucina. *llonstue 00 wuppanvoHAIBLHOM YHCIIE.
HecsTuuable PUOIMKEHUST UpPAMOHAIBHBIX uncen*. CBOMCTBA apuMeTHIECKuX
KBaJPaTHBIX KOPHEW M MX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUHUCIICHUSM. *JleHCTBUTENIbHBIC YUCTa ¥,

Crenens ¢ 1UeIbIM NTOKa3aTeneM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AsiredOpanvyecKue BbIPpAKEHUA

KBanparHsiil TpEXWIECH; Pa3IOKEHUE KBAIPATHOTO TPEXUIICHA HA MHOKUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandecko JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  allredOpaudyeckux  JpoOeil.
PanmonanbHbIe BRIpAKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, (popmysa KOpHEH KBaapaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEHUI, CBOISIIMXCA K JIMHEWMHBIM U KBaJpaTHbIM. [Ipocreiiime
TPOOHO-paIMOHANIEHBIC YPABHEHUS.

*"padmyeckas UHTEpIIPETAIUS YPABHEHUN C JBYMS NIEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YpPAaBHEHUN C JByMs IepeMeHHbIMU®. Ilpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

2 31ech 1 nanee * * 0603HAUECHBI TEMBI, H3y4E€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSTEINIFHO OTPeNeNIieT 00beM H3y9aeMoro MaTepuaa.



Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

UucnoBble HEpAaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢pynkuu. O6IaCTh ONPEIEICHNUS 1 MHOXKECTBO 3HAUCHUN (DYHKIIHU.
Crioco0bl 3a1anust GyHKITHI.

I'paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMu mo e€ rpaduxy. Ilpumeps
rpa@ukoB QYHKIHMI, OTPaXKaAIOIIUX PEeAIbHBIE TPOLIECCHI.

OyHKIMY, ONHCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MpPONOPIHMOHATILHBIC

k
3aBMCUMOCTH, uX rpaduku. @yakuuny = x%,y = x>,y = +/x, y == *"paduueckoe

pelieHre ypaBHEHUM U CUCTEM ypaBHEHUI*.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanpHbie yucia, *UppanvoHaIbHBIE YUCIA, KOHEUHbIE U O€CKOHEUHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEN; JEHCTBUTEIbHBIEC YHCIIA KaK
OECKOHEYHbIE AECATUYHBIE ApOoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JACHCTBUTEIBHBIX YACEN U KOOPAUHATHON MIPSIMOU.

CpaBHEHHE JCHCTBUTENBHBIX 4HCEN, apuU(METUYECKHe JACHCTBUS C
JIEUCTBUTEIILHBIMHU YHCIIaMU *.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA, MJIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIIEM MUPE.

[Tpubnmxk€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTh NpuOIMmkeHus. OKkpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToB BIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pelieHuss ypaBHEHUM TPETbEU U YETBEPTOU
CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIH *.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

VYpaBHeHUE C ByMs NMEpPEMEHHBIMH M €ro rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU. PellleHne CHCTEM JBYX YpaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TniepemeHHoW. KBaaparHele HepaBeHCTBa.
['padmyeckas uHTEepHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DyHKIUU



KBanpartuunas Qynkuus, e€ rpaduk u cpoiictBa. [lapaborna, xoopauHaThI
BEPIIKHBI TapadoIbl, OCb CHMMETPUHN apadoJIbL.
I'padukn GyHKIWIA: y = kx, y = kx + b, y = X2
K N
y =x,y = — M X CBOJCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U IPOrPecCUm

[loHATHE 4YMCIOBOM MOCIEIOBATENIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIIoi U GopMyJI0i 1-TO YICHA.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbl n-ro 4ieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTPEeCcCuii, CyMMbI MEPBBIX 71 YJICHOB.

*N300pakeHrne WICHOB apU(METHUYECKOH U TCOMETPHUYECKOH IPOTrpeccHid
TOYKaMU HAa KOOPAWHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIIOHEHIMAIBHBIA POCT.
Ci1oXHBbIE TPOLIEHTHI *.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHIS PABOYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenne yueOHOro Kypca «AusreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOECIeurMBaTh JOCTHUKEHUE CICAYIOIMIMX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB:

7 KIIACC

Yuciaa v BBIYMCICHUA

BrImmoHITh, couyeTass yCTHBIE W TMHCHbMEHHBIC TPUEMBI, apuPMeTHICCKUE
JIEHUCTBUSA C PAIMOHATLHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHWsS YHCIIOBBIX BBIPAKCHHM; MPUMEHATH pPa3HOOOpa3HbBIE
CrocoObl U TMPUEMBI BBIYMCICHUS] 3HAUYCHUN JPOOHBIX BBIPAKEHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIE IPOOH.

[lepexomuth OoT omHOM (opMBI 3amuicu YuMcen K Jpyroil (mpeodpa3oBbIBATh
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUHYIO NIpoOb). CpaBHUBATH H
YIOPSAI0YUBATH PAllMOHATIBHBIC YUCIIA.

OKpyIJIsITh YuCa.

BBITIONHITE TPUKUIKY W OIEHKY pe3yibTaTa BBIYMCICHHM, OICHKY 3HAUCHHUI
YHCIIOBBIX BBIPAKEHUH.

BEITIOTHSTE ACHCTBHUS CO CTETICHSIMH C HATYPAJIBHBIMU MTOKA3aTeIsIMU (C OMTOpOi
Ha CMPaBOUYHYIO0 UHGOPMAIIUIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIIA HATYPATbHBIX
JHUCE.

Pemare mpocreiinme MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyM, CBSI3aHHBIE C
OTHOIIIEHUEM  BEJIWYUH,  MPOMOPIMOHAILHOCTEIO  BEIMYHMH,  TMPOIEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 33124 C YIETOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBIX OOBEKTOB.

AsredpanvyecKue BbIPpAKEHUA

OpueHTHpOBAaTbCS B TOHATHSIX U ONEPUPOBATh Ha 0a30BOM YPOBHE



anreOpanyeckor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH IPHUBEACHUEM
MOJTIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBITIONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoii
Ha CIIPaBOYHYIO HH(POPMAITHIO).

OcCylIeCTBIATh Pa3NIOKEHUE MHOTOYIECHOB HA MHOMXKHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOILEro MHOXKUTENS, TPYNIUPOBKHU CIIaraeMbIX, MPUMEHEHHS
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO).

[TpumensTh npeoOpazoBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHOW MMPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH € HATypajdbHBIMH IOKa3aTEJSIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOIl HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemlare JMHENHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPAaBUIIA
nepexoa OT UCXOJAHOIO YpaBHEHHUS K paBHOCHIBHOMY emy. [IpoBepsTsh, sBseTcs Jn
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetrp mpencraBieHne O rpaUyecKux METOJaX HpPH PEIICHUH JIMHEHHBIX
YPaBHEHHI U KX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEM JMHEHHOTro
YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM MIOCKOCTH rpaduK JMHEHHOTO YPAaBHEHUS C ABYMsI
MePEMEHHBIMU; TIOJIB3YSACh IPaUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

Pemiath cucteMsl JByX JUHEHWHBIX YPABHEHUN C ABYMS NEPEMEHHBIMHU, B TOM
yucie rpapuiecku (C ormopoi Ha alNropuT™M y4eOHBIX IEHCTBHA).

CocTaBnsTh (MOCIE COBMECTHOIO aHAJIN3a) U PEIlaTh JIMHEHHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHHM MO YCJIOBHIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. @yHKUUU

N3o00paxkaTh HA KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3alMChIBATh YHCIIOBBIE NMPOMEXKYTKH Ha
anre0pandeckoMm s3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAHHATaM;
cTpouTh rpaduku uHEeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIMU y = kX + b.

OnucelBaTh C MOMOIIBIO (YHKIUH M3BECTHBbIE 3aBHUCHMOCTH  MEXIY
BEJIMUYMHAMHU ([0 aJrOpUTMYy YYeOHBIX NEHUCTBUI): CKOPOCTh, BPEMs, PAaCCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0® MNpeacTaBiICHUST M aHalu3a WHOOpMaIuu;
M3BJIEKATh U MHTEPIPETUPOBATH MHPOPMALIMIO U3 IpadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.



8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HadYaJbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIIBHBIX
qucelsl JUIsl CPaBHEHUS, OKPYIVIEHHUS M BBIYUCICHUMN; M300pa)kaTh JIEHCTBUTEIIbHBIE
YKCJIa TOYKAMU HAa KOOPJAMHATHOMN MPSAMOM.

[TpumeHATh TOHATHE apUPMETHUECKOIO KBaJPATHOTO KOpHS; HaXOAUTh
KBaJI[paTHbIE KOPHHM, HUCIOJB3ysl INPU HEOOXOAMMOCTH KAaJbKYJISITOP; BBIIOJHATh
npocTeiiime npeoOpa3oBaHUsl BBIPAKEHUN, COAEpPXKAIIUX KBAJApaTHbIE KOPHH,
VCTIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3amucl OOJBIIMX W MajbIX YHCEJ C MOMOUIBIO JAECATUYHBIX
npobeit u creneHe uncna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATP NOHATHME CTENEHW C LEJNBIM  II0Ka3aTeJIeM,  BBIIOJHAThH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHU C ULEIbIM IoKazareiem (cC
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBITIONHATE HECIOXHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalUOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ ACUCTBUN HaJ MHOTOWIEHAMM U ainreOpanyecKuMu
JTPOOSIMHU.

PackiiapiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHUH AJIs PEIIEHUs Pa3INyYHbIX 3a/1a4y U3
MAaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C HUCIOIB30BAHUEM CIIPABOYHOMN
nH(pOpManuu) ¥ palMOHAJIbHbIE YPAaBHEHHs, CBOIAILIMECS K HUM, CHCTEMBI JBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHU M, B TOM
4yyclie C NPUMEHEHHEM TpadUuuecKuX MpeAcTaBieHUi (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPaBHEHHUU PEIICHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUMH.

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3alauyu K €€ anreOpandeckoi
MOJEJIIM C TIOMOIIBKD COCTaBJICHHWS YPAaBHEHUS WM CHUCTEMBl ypaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHSTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHHUS, OLICHKH; pElIaTh
JUHECWHBIC HEPABEHCTBA C OJHON NMEPEMEHHONW U UX CHUCTEMBI; JlaBaTh TPapUUICCKYIO
WJUTIOCTPALIMIO MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAuY€HUE (PYHKIUMU IO
3HAYEHHUIO apTyMEHTa; ONPEAeIIATh CBOMCTBA PYHKIMU O €€ rpaduKy.

CrpouTth rpaduky 31eMeHTapHbIX QYHKIMA BUOA , y =X, y =X,y =+/x ,y=

k . . ,
~5 OTHCHIBATE CBOHCTBA YUCIIOBO bynkuuu no e€ rpaduxy (mpyu HEOOXOIUMOCTH C

HaIpaBJISIOLIEH TTOMOIIIBIO).



9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PallMOHATBHBIMU YKCIaMu, coYeTast
YCTHBIE W THCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYUCIEHUSA C UPPALUOHAIBHBIMHU
YU CJIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MM0KA3aTEeIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHUS] YUCIIOBBIX BBIPAKCHHI.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCJA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

YpaBHeHUS U HEPABEHCTBA

Pewrars IMHENHBIE M KBAJpPATHBIE YPABHEHUSI, YPABHEHUS, CBOJSAIIMECS K HUM,
MIpOCTEHIIHE qPOOHO-PAMOHABHEIC YPABHCHHSL.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHU C JIBYMs
MIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCA
JUHEUHBIM (110 BU3yaJIbHOM orope).

PemaTe mnpocTeiime TEKCTOBBIE 3a/ladyd  aIreOpanyeckruM CrocodooM ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHHUS WM CHUCTEMBI JBYX YPaBHEHHM C JByMs
[IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
4luCclie C MPUMEHEHHEeM Tpaduueckux MpeacTaBicHui (ycTaHaBIUBaTh, UMEET JIH
YPaBHEHHE WM CUCTEMA YPABHEHHI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHEHBIE HEPABEHCTBA, KBAJpPAaTHbICE HEPABEHCTBA; H300pakaTh
pEIlICHUE HEPABEHCTB HAa YHCJIOBOM MNPSMOW, 3alMCHIBATh PEUICHHE C IMOMOIIBIO
CHMBOJIOB.

PemaTe cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCJIOBOU
MPSAMOM, 3aIUCHIBAaTh PEIUICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3AYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBath (yHKIIMUM u3ydyeHHBIX BHUJIOB. IloKa3biBaTh CXEMAaTUYECKH
pacroioKeHNe Ha KOOPAUMHATHOMN TUIOCKOCTH TpadukoB GhyHKIUMA BUa: y = kx, y = kx

k .
+b,,y=ax’ + bx +c, y =X, y =[x, y = — B 3aBHCHMOCTH OT 3Ha4CHMii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth M H300paxkaTh CXEMATUYECKH Tpa(UKU KBAIPaTUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Ipadukam.

Pacno3naBaTh KBaApaTuuHyr0 QYHKIUIO 1O (GopMyse, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX QYHKIMN U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUHU.

Yucii0oBbIe MOCTAECA0BATEILHOCTH H IPOrPEeCCHH

Pacno3naBaTh apuMeTHUECKYI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
crioco0ax 3a7aHusl.

BbINONMHATE  BBIYMCICHUS €  HCIOJBb30BaHHEM  (GOpMyld n-TO  4ieHa
apu(PpMETHIECKON M TEOMETPUYECKON MPOTPECCUi, CYMMBI TEPBBIX 7 HWICHOB (C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIHIO).



Pemate 3a1a4n, CBSA3aHHBIC C YUCIIOBBIMHU TOCIIECAOBATCIIBHOCTSIMH, B TOM YHCIIE
3aa4il M3 peaTbHOM JKM3HU (C WCMOJB30BAHMEM KAIBKYJSATOPa, MH(PPOBBIX
TEXHOJIOTHUH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KJIACCBbI
Henn n3yyeHust yueOHOro Kypca

O61mue uenu uzyueHus yaeoHoro kypca «I'eomerpus» npeactaniers B [IOOIT
OOQO. Onu 3aKIOYarOTCs, MPEXKIAE BCErO B TOM, YTO HAa YPOKax T€OMETPUH
oOydJaronuiicss y4uTcs TPOBOJAUTH JOKA3aTeNbHBIE PACCYXACHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKICHUSI «OT MPOTUBHOIOY», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (popMynHpoBaTh oOpaTHbIE yTBepxAcHHUS. B oOydeHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Bropoii 1enpr0 u3ydeHUs TE€OMETPUU SBJISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M NPAKTHUYECKUX 3ajad,
BCTPEUAIOIINXCS B PEATBHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BRBIUUCIUTEIIbHAS
JUHUS B M3YYEHHM TE€OMETpPUM B IIKOJE. [l 3TOro yduTento PEeKOMEHIYeTCs
noaOUpaTh 3aJayd MPAKTHUUECKOrO XapakTepa Il pacCMaTpUBAaEMbIX TEM, YUUTb
0Oy4aronuxcsi CTpPOUTh MaTEMAaTUYECKUE MOJICIN PEAbHBIX KU3HEHHBIX CUTYaIlHi,
MPOBOAUTH BBIYUCIEHUS W OLEHHUBATh aJE€KBATHOCTH IIOJYYEHHOTO pE3yJbTaTa.
KpaitHe BaxxHO TOAYEPKUBATH CBS3M TEOMETPUU C APYTUMHU IPEIMETAMU,
MOTUBUPOBATh HUCIOJIb30BaTh OINPEIECICHUS] T€OMETPUUYECKUX (PUTYp U TOHSITHI,
JEMOHCTPUPOBATh MPUMEHEHHE NIOJIYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTHU CBA3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpuieckue COOTHOLIEHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax H3ydaeTcss Y4eOHBIM Kypc
«['eomeTpus», KOTOPBIA BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3feNbl COJCpKaHUS:
«I"eomeTpruueckue GUTYPHI U KX CBOMCTBAY, «M3MepeHNe TeOMETPUISCKUX BEIIMIUHY,
a Takke «JlekapToBBl -KOOpAWHATHI HA TUIOCKOCTH», «BekTopb», «JlBmkeHus
mockoctu» U «lIpeoOpazoBanus mogoous».

VYueOHbIl TUIaH TperycMaTpPUBAET U3yUeHUE TeOMETPUH Ha 0a30BOM YPOBHE,
MCXO/I U3 HEe MeHee 68 yueOHBIX 4acoB B yUueOHOM TO/Ty, BCErO 3a TPH roja 00yueHus
— He meHee 204 yacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «"EOMETPUSI» (II0 TOJJAM
OBYUEHUST)

7 KIIACC

HauvanbHbie noHsTHus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. Yroia. Buasl
yrioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yrma. Jlomanas,



MHOTOYTOJIbHUK. [IapaiensHOCTh U IEpIEHIUKYISIPHOCTD IIPSIMBIX.

*CuMmmeTprunble  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU ™,
IIprMepbl CHMMETPHUH B OKPYKAIOLLIEM MUPE.

*OCHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEWKH *.

TpeyronsHuk. BeicoTa, Meauana, OMCCEKTpuUCa, UX CBOKCTBA. PaBHOOEApEHHBIN
Y PAaBHOCTOPOHHUU TPEYTOJIbHUKU. HEpaBEeHCTBO TpeyroJIbHUKA.

CBoiicTBa M MPU3HAKK PAaBHOOEIPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJUIeNbHBIX MPsAMBIX. CyMMa yIioB TPEYrOJIbHHKA.
BHemHue yribel TpeyroiabHUKA.

[IpsMOYroyibHBIA ~ TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, MPOBEAEHHON K TMIOTEeHYy3€e. IIpu3Haku paBeHCTBAa NPSIMOYIOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIBHBIN TpEyroiabHUK ¢ yriom B 30°.

HepaBeHncTBa B reoMeTpuu: *HEPAaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJIbIIEM YIJIe W OOJbIIEW CTOPOHE TPEYroOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*['eoMeTpUUECKOE MECTO TO4YeK.™ bHccekTpuca yria W CEpeAUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb U KpPYT, XOpJ1a ¥ TUAMETP, UX CBOMCTBA. B3auMHOE pacnoioKeHne
OKpY’KHOCTH M TmpsMour. KacarenbHas M cexkymas K OKpPY:KHOCTH. OKpY’KHOCTB,
BIIMCaHHas B yroJ. BrincanHas U onmcaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Hakh U CBOMCTBA. YacTHbIE
Cllydau TMapajieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOWCTBA M  MPHU3HAKH.
[IpsimoyroJibHas Tpaneuus.

*Meron yaBoeHUs: MeuaHbl. LleHTpanbHas cuMMeTpus.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUU
TpEeyrojbHHUKA U Tpaneuuu. LIeHTp macc TpeyrojibHUKA.

[Togobue TpeyroapHUKOB, KodpduimeHtT mnomodus. I[lpuszHaku momoOUs
TpeyroibHUKOB*. [I[puMeHeHne nogo0us Mpu peleHny MPaKTUYECKUX 3a/a4.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynsl anas 1o
TpPEYroJibHUKa, Napajienorpamma, pomoda u Tpaneuud. OTHOUIEHHE IUIOLIaAeH
MoA00HBIX (uUryp.

Briuncnenue mmomaneid TpEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CHHYyC, KOCHHYC, TaHI€HC OCTpPOro yria HpsIMOYTOJIBHOIO TpPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMEeTprUecKre (PyHKLIUU YTIIOB
B 30°, 45° u 60°.

3 3neck u nanee * * 0603HaAUECHBI TEMBI, H3y4E€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSTEINIFHO OTPeNeNIieT 00beM H3y9aeMoro MaTepuaa.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXKIY KAaCaTEIbHOU U XOPIAOHU. YTJIbl
MEXAY XOpAaMH M CEKylIMMHU. BHOucCaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacronoxenue AByX OkpyxHocTtei. Kacanme okpyxkroctend. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHnyc, KocuHyc, TaHreHc yrioB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIbI IPUBEACHHUS.

Pemenne tpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

*[IpeoOpazoBanue monoous. [1omo6me coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILINX, TEOpPEMA O KBAIpaTe KacaTeIbHOM *.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIll€pallid HaJ BeKTopamMu. PasjoxeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalIspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JUUIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUNIOCKOCTH. *YpaBHEHUS NMPAMOU ™ U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYECHUE OKPYKHOCTEM M NPSAMBIX. MeTon KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[MHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCICHNE JUIMH OyT OKpPYKHOCTEW. [1nomans kpyra, CEKTopa, CErMEHTAa.

*J|BUJKEHHSI TIOCKOCTH M BHYTPEHHHE CHMMETpUH (uryp (3JieMEeHTapHbIE
npencrasiienus). [lapamnensublii nepenoc. [ToBopot™.

TIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenue yueOHOro Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OOeCleurBaTh JOCTIKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETpUYECKUE (UTYpPBI; BBINOJIHATH UYEPTEKU IO
YCIIOBHIO 3a/auu. M3MepATh JIMHEWHBIE W YIJIOBBIE BENIMYMHBI. Pemars 3agaun Ha
BBIYKMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YTIOBBIX BEJIMUMUH IPEIMETOB B pealibHOMN
KU3HHU, Pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 33]1a4aM (C UCIOJIb30BAaHUEM CMBICIIOBOM
OMOPBI: HABOALIME BOMPOCHI U/WIIHA aIrOpuUTMa YYEOHBIX IEUCTBUI).



[lonp30BaTbCd NPU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHHUKOB MTPHU PEIICHUN 3a/1a4.

[IpoBOANTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHIH TEOMETPUIECKUX 33/1a4 (C MCIIOJIb30BaHUEM 3PUTEIILHON HATJISITHOCTH W/HITH
BepOaTBHOM OMOPHI).

Onpenensrs napauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymas. Onpenenars MNapajuielbHOCTh MPSIMBIX C MOMOILIBI) PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

PemaTe 3a/1aumn Ha Kj1eT4aToi Oymare.

[TpoBOIUTH BHIYMCIICHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHbIC 3HAUECHHUSI YTIIOB
B TF€OMETPUYECKUX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IMPU MEPECECUCHUH JBYX
MApAJUICIBHBIX TPAMBIX CEKylIel. PemaTe mpakTuyeckre 3aauyd Ha HaxOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpPOBaTh OMNPEACICHHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYHOCTH, TOJIb30BATHCS MUX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IPHU
pellIeHnu 3aaa4.

OpueHTUpOBATHCS B MOHATHUAX: OMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAOTCs B OJIHON TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKATCS B OJHOU
TOYKE.

OpueHTHpOBAaTbCS B TOHATHSAX U ONEpPUpOBaTh Ha 0a30BOM ypOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O TMEpPNEeHAUKYJISIPHOCTH KaCaTeIbHOU H
paanyca, IPOBEAEHHOTO K TOUKE KACaHUSI.

NmeTe mpencTtaBieHHE O MPOCTEHMIIMX TE€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTAUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TMOMOUIIBIO LUPKYJIA U
JIMHEUKH.

8 KUIIACC

Pacnio3zHaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, WX  AJIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMHU MPU PEIIEHUH FT€OMETPUUYECKUX 3a/1a4.

OpHEeHTUPOBATHCA B TMOHITUUA — TOYKU MEPECEUCHUS MEIHaH TPEYroJbHUKA
(IIeHTpa Macc) B pelIeHUH 3a]1ay.

BrnaaeTrp noHsTHEM CpEeIHEN JIMHUU TPEYTOJIbHHUKA U TPAIEUU, IPUMEHSITh UX
CBOWCTBA IIPU PELICHUHU MPOCTENIINX N'€OMETPUUECKUX 3a1ad. IMETh npencTaBicHue
o teopeme Dasieca u TeopeMe O MPONOPLMOHAIBHBIX OTPE3KAX, NPUMEHATh UX IS
peleHus MPaKTHYECKUX 3a/1a4 (C OMOPOM Ha 3pUTEIIbHYIO HATJISTHOCTD).

[IpumeHsATh TpU3HAKK TMOAOOUS TPEYTrOJIHbHUKOB B PEIICHUH HECIOXHBIX
F€OMETPUYECKUX 3a]1a4.



[Tonb3oBaTbes Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHSMM CHHYyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
MPSAMOYTOJIBHOTO TpeyrojabHuKa. llogb30BaThCsi 3TUMH MNOHATHSMH JUISI PELICHUS
MPaKTUYECKUX 3aJ]1a4 (P HEOOXOIUMOCTH C OTIOPOU HA allTOPUTM IPABUIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpPMAIIMIO) IUIOUIaAb TPEYroJbHUKA M IUIOMAAHM MHOTOYTOJNBHBIX (QUTYD
(moNB3yACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpuMEHsTh NOJly4eHHbIE YMEHUS B
NPaKTUYECKUX 3a]adax.

BrnaneTts MOHATHUSMH BOMCAaHHOTO M IIEHTPAJIBHOTO yria, HCIOJIb30BaTh
TEOpPEMBbl O BIMCAHHBIX YIJIAX, YIJax MEXJy XOpJaMu (CEeKYIIMMH) U YTIiie MEXIy
KacaTelbHON U XOpI0¥ NpU PEIICHUH MPOCTEHIIINX F€OMETPUUYECKUX 3a]1a4.

Bnanets MOHSATHEM OINKUCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELIEHUU IPOCTEUIINX 3a4a4.

[IpuMeHsATh TOJIyYeHHBIE 3HAHMS HAa IMPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1a4y peaibHOU dKU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NPUMEHEHUEM TMOoA0OUs M TPUTOHOMETPUHM (IOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YTIOB, HAXOIUTh C UX TOMOILBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOILBIO KaJIbKYyJIATOpPa) AJWHBI W YTIbl JJIA
HETa0JIMYHBIX 3HAYECHU.

[Tonb30BaTbes (opMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMHU (C OIOPOI HA CITPaBOYHYIO HH(POPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHSTh UX MPU pELICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3a1au.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX Guryp. [loap3oBarbes cBoMCTBAaMU NO100MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYMCIIATh JJIMHBI U HAXOAUTH YIJIbl y MOAOOHBIX QUIyp (MO aJropuTMy y4eOHBIX
neictBuit). IlpumeHsTs cBoiicTBa Mmoa0o0Ms B MPAKTHUECKUX 3ajadax. YMeETb
MPUBOAMUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb3oBaThCsa TeOpeMaMHu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOp, O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonbp3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUUYECKUNA W (U3HUECKUI
CMBICTI, TPUMEHATH UX B PELICHUH T€OMETPUUYECKUX U PU3nUecKuX 3a1ad. [[puMeHsaTh
CKaJISIPHOE MPOU3BE/IEHNE BEKTOPOB JJIsI HAXOKIEHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnagete MOHATUSMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTY OKPY>KHOCTH M paJMaHHON MEPBI YIila, YMETh BBIYUCIITH IUIOLIA/b Kpyra



M ero yactei (c omopoil Ha crpaBouyHyro HHGopMaiuio). [IpumMeHaTs nmosydeHHbIe
YMEHHSI B MPAKTUYECKUX 3a/1a4ax.

Haxogute ocu (WIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh TONydyeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUISl 3a]1a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TOJA00MS M TPUTOHOMETPHUYECKUX (QYHKUMHA (TOJB3YsCh, Te
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» 7-9 KJIIACCBI

Hean n3yvyenus yueOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHUM, TaK U UX
posii B oOpazoBaHuu. Kaxaplii 4enoBeK MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE
MMEIOIINXCS Y HETO JaHHBIX. A JIJI1 000CHOBAHHOT'O MPUHATUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKAa HHPOpMAIMM HEOOXOAMMO B TOM YHCIE XOPOULIO
c(OpPMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbIlUIeHHE. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOIUMOCTh C(OpMHpPOBATH Yy OOYyYaIOLIUXCS, B TOM YHUCIE
oOyuatomuxcst ¢ 3I1P, ¢yHKIMOHANBHYIO TPaMOTHOCTb, BKIIIOYAIOLIYI0 B ceOsl B
KAaueCTBE HEOTHEMJIEMON COCTABJISIOLIEH YMEHHE BOCIPHUHHMATh U KPUTHYECKH
aHAIM3UPOBaTh MHOOPMAIINIO, MPEACTABICHHYIO B Pa3iu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pEAJbHBIX IPOLIECCOB M 3aBUCHUMOCTEM,
MPOU3BOANTH TMPOCTEHIINE BEPOATHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIMIAMU cOOpa, aHallM3a U MPEICTABIICHUs JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIIAET 00yJaromMXCcs K 00IIeCTBEHHBIM HHTEPECaM.

B crpykType mnporpammbl yuyeOHOro kypca «BeposSiTHOCTP M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOLINE COAEPKATEIbHO-METOIUYECKUE JIMHUM:
«IIpencraBneHre TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BepOsSTHOCTEY; « DIIEMEHTHI
KOMOWHATOpUKn»; «BBegenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX U OMUCATENbHASI CTATUCTUKA)
CII’KUT OCHOBOH 151 popMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIMEn: OT YTEHUS U
WHTEpOpeTanun UHPOpPMAIlMU, TPEACTABICHHOW B TalJiuIlaX, Ha auarpaMmax u
rpadgukax 10 cOopa, TPEACTABICHUS W aHaldW3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTePUCTHUK CPENHMX U pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyuaronuecs: ¢ 3I1P yyarcst cuuThIBaTh U UHTEPIIPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBATh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISITh Haj
(dakTopamMu, BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIICHHMBATh WX BJIUSHHUE Ha
paccMaTpUBaEMbI€ BEJIMUYUHBI U MPOLECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaHHOW W3MEHYMBOCTH, HUCCIICIOBAHUE
3aKOHOMEPHOCTEU U TEHJICHIIUNW CTAHOBUTCS MOTUBUPYIOLLEH OCHOBOM ISl U3YUYECHUS
TEOpUu BepoATHOCTEH. bonbinoe 3Hauenune nist odyuaromuxcs ¢ 3[1P 3gecs umeror
MPAKTUYECKHUE 3aJaHusl, B YACTHOCTU OMNBITHI C KJIACCHUYECKUMH BEPOSITHOCTHBIMHU



MOJENSIMHU.

[ToHsiTHE BEPOSTHOCTH BBOAUTCS KAaK Mepa MPaBIOMOI00Us CIIy4aitHOTO
coObrtust. [Ipu m3ydenun kypca odydvarontuecs ¢ 3[1P 3HakomsITCS ¢ pocTedmmMu
METOAMU  BBIYHCIICHUS BEPOSITHOCTEM B  CIYyYallHbIX  AKCIEPUMEHTaX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU ~ HMCXOJAaMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Oojee CIoXKHBIC 3amadd. B Kypc Bxomsr
HAYAJIbHBIE TPEACTABIEHUS O CIyYalHbIX BEIMYMHAX H HMX  YHCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OIEpaldsAMU HAaJ  MHOKECTBAMH,
paccMaTpUBAIOTCS MPUMEpPBl TMPUMEHEHUS [JIs pElleHus 3a]ad, a TaKke
UCIIOJIb30BAHUS B JPYIMX MaTEeMAaTHUECKUX Kypcax U y4eOHbIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax u3ydaercs Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIH
BXoJAT paszgensl: «llpeacraBieHue MAaHHBIX U ONUCATENbHAs CTAaTHUCTHUKA;
«BeposTHOCTBY; «DIeMeHThl KOMOMHATOPUKIY; «BBeeHne B TEOPUIO IpadoBy.

Ha usyuenue naHHoro kypca OTBOIUT 1 y4eOHBIN yac B HEJENIO B TEUECHUE
Ka)KJI0T0 Toja o0ydenus, Bcero 102 yyeOHbIX daca.

COLEPKAHUE YUYEGHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (11O
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienrie AaHHBIX B BUJIE TAOJUIl, JUarpamm, rpaduKoB. 3amnojHEHHE
Ta0JULl, YTEHHUE U MOCTPOCHUE TUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpamKoB peanbHBIX IpoleccoB. M3BneueHnne nHpopManuu U3 IuarpamMmm u
Ta0JIMII, UCTIOIb30BAaHNUE U UHTEPIPETALUS JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJiblllee M HauMMEHbLIEe 3HA4YeHHs Habopa 4YHUCIOBBIX JaHHBIX. I[IpuMmepsl
CIIy4ailHOM U3MEHYUBOCTH.

*Cy4yallHbIM SKCIEPUMEHT (OMBIT) W CiIy4ailHoe coObiThe. BeposiTHOCTH U
gacToTa. PoJIb MaJOBEPOATHBIX U MIPAKTUYECKHU JTOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
oOmectse. MOHETa U UTPaNIbHAS KOCTh B TEOPUH BEPOATHOCTEN 4,

*I'pad, Bepmmna, pedpo. Crenenb BepuiuHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. [Ipeacrasnenue o cBszHocTu rpada. Llenu u ukiel. [Tytu B rpadax.
O6xox rpada (viinepos nmyTh). [IpencraBnenue 06 opuenTupoBanHoM rpade. Pemenne
3a/1a4 ¢ MOMOIIBIO TpadoB*.

43neck u manee * * 0603HAUEHBI TEMBI, H3y4E€HHE KOTOPBIX MPOBOAUTCSA B O3HAKOMMTENLHOM ILiane. [legaror
CaMOCTOSTEINIFHO OTpeNeNieT 00beM H3y4aeMOoro MaTepHraa.



8 KUIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Onepanuu  Haj
MHOXKECTBaMU: 00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMHU: NIEPEMECTUTENBHOE, COYETATENBHOE, pacrpeaeauTeNbHOE,
BKJItOUeHMs. Mcrionb3oBanue rpaduyeckoro npeicTaBIeHUs MHOYKECTB JIJIsl OMUCAHUS
peanbHBIX NPOLIECCOB U SIBJICHUM, IPY PEIICHUHU 3aa4.

*3mepeHue paccenBaHus AaHHBIX. JlUcniepcusi U CTaHIAPTHOE OTKIIOHECHHE
YHUCJIOBBIX HA00POB. JlnarpamMma paccenBanus *.

DneMeHTapHble COObITHUS  ciiyyailHOro ombiTa. ChydailHbie  COOBITHSL.
BeposiTHoCcTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitabiii BBIOOp. CBsI3b MEXKIY MaOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUAMH B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBA AEPEBHEB: €IUHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSIYEU
BEpPUIMHBI, CBSI3b MEXAY YHMCIOM BEpUIMH M 4yuciaoM pédep. IlpaBuio ymHOXeHHS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBomnonoxueie coObiTuss. [uarpamma Oinepa. OObeAuHEHHE |
nepecedeHue coobiTuii. HecoBmectHbie coObITHSI. DOpMyIia CIIOKEHHS BEPOSTHOCTEH.
VYcnoHass  BeposiTHOCTh.  [IpaBuno  ymHoxkeHusi. HesaBucumbie  COOBITHSL.
[IpencraBienne SKCIEpUMEHTAa B BUJE JepeBa. PelieHue 3agad Ha HaXOXKICHHE
BEPOSITHOCTEN € IMOMOILBIO IEPEBA CIyYalHOIO SKCIIEPUMEHTA, AuarpaMm Jitsiepa *.

9 KJIACC

[IpencraBienue qaHHBIX B BUJIE TAOJIUIL, AUarpamm, rpaduKoB, HHTEPIPETALIUS
JTaHHBIX. YTEeHUE U MOCTPOCHUE TAOJHII, TUArpaMM, TPaQHUKOB MO PeaTbHBIM JaHHBIM.

[lepectanoBku u (axropuan. CoyeTaHuss U YUCIO codyeTaHui. * TpeyroibHUK
[Tackans™. Pemenue 3a1a4 ¢ KCTIOJIb30BaHHEM KOMOUHATOPHKH.

*T'eomeTpuueckass BeposATHOCTb. CiydallHbI BBIOOp TOYKH M3 (QUIYpbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH *.

UcnwiTanue. Ycenex u Heygada. Cepust UCIIBITaHUM 10 IepBOro ycnexa. Cepus
ucneiTanuii bepuyiu. BepoarHocTu coObITHII B cepun UcTibITaHUN bepHyn.

CnydailHasg BEIMYMHA W PACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTnyeckoe
OKMaHue U aucrepcns. [IpuMepbl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEHEro 3Ha4E€HUsl BEJIMYMHBL. MaTeMaTH4eCKOe OKUIAHUE U JUCIIEPCUS CIy4alHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIIBITAHUN bepHyImm».

[Tonsitue o 3akoHe OosbmUX uymcen. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHune 3akoHa OOJIBIINX YKHCEN B IPUPOJIE U OOILECTBE.

TJIAHUPYEMBIE [TPEJMETHBIE PE3VJIbTATBHI OCBOEHUS PABOYEN
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJIAM
OBYUEHUST)

[IpenmMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « BeposTHOCTB U cTaTucTka B 7-9
KJIacCaxX XapaKTEPU3YIOTCS CIEAYIOINMU YMEHUSIMMU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JuarpaMmax;
NPEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroBbI€) IO MAaCCMBaM 3HAYEHUH (C UCIIOIb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTHU W/WJIH BEpOaTbHOM OMOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
MIPE/ICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHpOBaTbCS B TMOHATHSX W ONEPUPOBATH MMH Ha 0a30BOM YpPOBHE:
cpenHee apupMeTuUIecKoe, Meinana, HauOoJIblIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM M3MEHUYMBOCTHM HA IIPUMEpax ILIEH,
(UBUYECKUX BEIWYWH, AHTPOTIOMETPUYCCKUX JaHHBIX, WMETh INPEJICTAaBICHHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 KUIIACC

W3BnekaTe U NpeoOpa3oBbIBaTh WH(MOPMALUIO, MPEACTaBICHHYIO B BHUJE
TabyuL, auarpamm, rpauKoB; MPEACTABIATh JaHHBIE B BUJE TaOJIML, aUarpamw,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HAauyeHU M Mep pacceuBaHMs (pa3Max, IUCHEpCHUS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yipTaTaM M3MEpeHHH U HaOMoAeHUH (C  HCHOJIb30BAaHUEM  3PUTEIBHOU
HaIJISIIHOCTH W/WK BepOaIbHOM OMOpHI).

HaxonuThe BEpOSITHOCTU CIIy4allHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJIB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

Nmerp mnpencraBieHue O Trpa@UUecKux MOJAENAX: JEpeBO CIy4yalHOIo
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBAsI PAMast.

OmnepupoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBaMH: 00beIMHEHNUE, TIepecedeHHe, TOTIOTHEHUE;
NEPEYUCHISITh  AJIEMEHTbl MHOXKECTB; IPUMEHSITh CBOMCTBA MHOXKECTB  (C
WCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

Wwmets mpencraBieHue o rpaduyeckoM MpeCTaBICHWE MHOXXKECTB M CBSI3ed
MEXy HUMH JIJI1 OTMCAHUs MTPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 JIpYyTruX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

W3Bnekats 1 mpeodpa3oBbIBaTh HHPOPMAIIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, qJUarpamm, rpauKoB; NMPEACTaBISATh JaHHBIC B BHUJE
TabNuLl, TUarpaMm, rpauKoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpOM BapUAHTOB, a TAKKE
C CTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmets mpencraBieHue 00 ONMCAaTENbHBIX XapaKTEPUCTUKAX ISl MAacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJI€ CPEJIHUE 3HAUYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yJbTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOIIOJeHU (C OMOPOM Ha CIPABOYHYIO
uH(pOpMAITHIO).

Haxonuth BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
UCIIBITAHUM JTO IEPBOTO yCIIEXa, B CEPUSAX UCHbITaHUN bepHyu.

NMeTs mnpeacTaBiI€HHWE O CIyYalHOW BEIMYMHE W O pPacnpeaciicHUU
BEPOSTHOCTEM.

NMerp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCENT KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTU W O POJIM 3aKOHA OOJIBIIIMX YHUCENT B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuueckoe IUNIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo ImpcameTa
«MaremaTuka» a,ZIaHTI/IpOBaHHOI\/'I OCHOBHOM O6p330B3T€JIBHOfI IMporpaMmMbl OCHOBHOT'O 06HICI‘O 06pa30BaHI/I}I O6yIIaI-0HII/IXC$I C
Baﬂepxq(oﬁ IICUXUYCCKOT'O pa3dBUTHUA, B LCIIOM COBIIAAAOT C COOTBCTCTBYIOIIUM pPA3ACIIOM pa6oqeﬁ IMporpaMmabl y‘l€6H01“O
npeamMceTa «MaremaTuka» 06p330BaT€JIBHOﬁ IIporpaMmbl OCHOBHOT'O 06HICI‘O OXOpPAa30BaAHUA.

5 knace (He menee 170 1)

HazBaunue
paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE€ CoacpKaHue

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
HartypaJjbHble Jecsatuunas cucrema cuucieHus. Pan HarypanbHbIX uyHcen.|YdTaThb, 3amucbiBaTh, CPAaBHUBATh HATypaJbHbIE YNCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HarypanbHble 4ucia Ha|y4acTBOBATh B OOCY:KI€HHH CIOCODOB YIOPSIOYMBAHUSA
HATYpPaJbHbIMH KOOp-AMHATHOU NpsiMoii. CpaBHEHHE, OKPYIJICHNE HATYPAJIbHBIX | YACEIL.
YHMCIaAMHU qucell. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4KCIa

(50 4)

Apudmernueckre JEHCTBUS C HaTypalbHBIMU 4YHCIAMHU.
CBolicTBa HyNSl NpPH CIOXKEHUM U -yMHOXEHHH, CBOMCTBa
eauHulbl  npu  yMHOXeHuu.  [lepemecturensHoe U
COYETAaTEIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXKCHMS,
*pacrpeeMTeNEHOE CBOMCTBO YMHOKEHHS * 4,

*[lenuTenn W KpaTHbIE® dHCIa, PA3NIOKEHUE YHCIA Ha
MHOXuTenu. Jlemenne c¢ ocratkoMm. [Ipoctele M cocTaBHBIE
yucna. *IIpusnaku nenumoctu Ha 2, 5, 10, 3, 9*.

Crenens ¢ HaTypaJIbHBIM ITOKA3aTEJIEM.

UucnoBele BhIpaXXEHUs; TOPSIAOK JEUCTBUM.

Pemenre TeKCTOBBIX 3a/1a4 HA BCe apuU(PMETHIECKHUE ICHCTBUS,
Ha JBUKEHUE U TIOKYTIKH.

TOYKaMH Ha KOOPAMHATHOM MpPsIMOH, HAXOAUTh KOOPIWHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psina, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXKEHHH.

Hcnoab30BaTh NPaBUIIO OKPYIJICHUS HATYPAIBHBIX YHCEN MPH
HEO0OXOIUMOCTH C OIOPOI Ha aIrOPUTM IIpaBUJIA.

BeinmonHaTs apudmernyeckue AeHCTBHA C HaTypalbHBIMU
YHCIIAaMH, BBIYMCJIATH 3HAUCHHS YHCIOBBIX BBIPAKEHUH CO
cKkoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTENIEHU, YUTATh CTEIICHU,
HCMOJIb30BATh TEPMHHOJIOTHIO (OCHOBaHME, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEOOXOAUMOCTH C
BU3YyaJIbHOU OIIOPOM.




BhInoIHATH, NPUKUAKY M OIEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXCHUM, NMpeaaraTb U1 NPUMEHSITh NMPUEMBI POBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh IpU  BBIYKMCICHUAX MepeMecTUTeIbHOe W
couerarejijbHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMS,
*pacrnpeneuTeibHOe CBOICTBO YMHOKEeHUsI™;
dbopMynupoBaTh M TNPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJIOBbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AeiicTBUI IPU HeO0OXOAMMOCTH C HANIPABJISAIOLIECH MIOMOIIbIO.
@opmMyaupoBaTh oONpeneJeHHsl JEIUTeNs M KpaTHoOro (c
ONOpPO¥ Ha aJITOPUTM IPaBUJIA), HA3BIBATH JCIUTENIN U KpaTHbIE
YHUClIa; PAacmo3HaBaTh IIPOCTbIE U  COCTaBHBIE YHCIIA;
(hopMyJIMPOBATH U MPUMEHSATH NMPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anNrOpUTM NPaBHUJIA); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHHUs] YKUCIa HAa TMPOCThIE MHOXUTENH;
HAXOUTh OCTaTKU OT JI€JICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HaTypaJIbHbIX YHCIIAX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBaHUI O
CBOMCTBaX HaTypaJbHBIX YHCEI C ONOPON Ha oOpasell.

Pemiath TEKCTOBBIE 3aJaud apU(PMETHUYECKHM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BEJIMYUHAMHU (CKOPOCTH,
BpEMsl, PAaCCTOSHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) MpHU
HEOOXOJMMOCTH C MCIIOJIb30BaHHEM CHPAaBOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeGopMyJIHPOBATH YCIOBHE,
U3BJICKATH HE0OXOoMMBbIe JTaHHBIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEXJy BEJIWYMHAMU IpU HEOOXOIUMOCTH C
HaIIPABJIIOLIEH ITOMOLIBIO.

MoaenupoBaTh XOJ PELICHUS 3aJauyd C MOMOIIBI0 PUCYHKAa,
CXEMBbI, TAOJIHIIBI.

IlpuBoauTs, pa30uparb pa3IMYHBIE pELICHUSA, 3allHUCH
peleHnii  TEeKCTOBBIX  3amay  (MpH  HEOOXOAMMOCTH  C
HaIPaBJISAIONMICH TOMOIIIBIO).

C nomMombI0 MmeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,




OCYHIECTBJSATb  CAMOKOHTpPOJIb,  IPOBEPSs
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OUIHOKHU.
*Pemars 3agaym ¢ MOMOIILIO Nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETHKH.

OTBET Ha

Harasignas
reomerpus. JIuHuu
HA IJIOCKOCTH

(9 4)

Touka, mpsimasi, oTpe3ok, jayd. Jlomanas. M3mepeHue ATUHBI
OTpe3Ka, METPUYECKHE CAMHUIBI  U3MEpPEHUsS  JJIMHBL
OKpY>KHOCTb U KPYT.

[TpakTiueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsmon,
W3mepenue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIUIBL

[TpakTuueckas pabota «Iloctpoenue yriosy.

PacnosnaBatp Ha  4Yeprexax,
UCIOJB3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJMMOCTH IO
BHU3YyaJbHOW OIOpPE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOIMTH NMPUMePbI OOBEKTOB PEAIBLHOIO
MHUpa, UMEUMX (OopMy H3YyYEHHBIX (UIYp, OleHHBATH HX
JIMHEWHBIE pa3MeEPBI.

Hcnonb3oBaTh JMHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHMS U U3MEPEHMS: U3MEPATD UIMHY OTPE3Ka, BEIUYUHY
yINIa; CTPOMTb OTPE30K 3aJaHHOM JUIMHBI, YroJl, 3aJaHHOU
BEJIMYUHBL;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O pajnyca.

N300paxkars KoOH(Urypanuu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, MX 4YacTed Ha HEIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHHS IIOCIE€ COBMECTHOTO
aHaJIM3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMOi, OCTpBIH, TyNoOH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATD YIJIbL.

Bb14ucasTh JJIMHBI OTPE3KOB, TOMaHBIX.

IlonumaTe ¥ HCHOJB30BATHL NPH  pPELICHUM 32724
3aBMCHMOCTH MEXIY €IMHHUIIAMU METPUUYECKONW CUCTEMBI MEp;
3HAKOMHUTBHCS C HEMETPUUYECKUMHU CUCTEMAMU MEDP; BbIPAKATH
JUIMHY B Pa3JIMYHbIX €AMHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C ONOpOH Ha CIIPAaBOYHYIO HH(OPMALIHIO.

HccaenoBarh GUTYpHI M KOHDUTYpPALTUH, UCTIONB3YS IU(PPOBHIS

PUCYHKAX, OIIUCBHIBATD,




pecypchlL.

OOLIKHOBEHHEIE
npoou
(48 )

Hpo6b. IlpaBwibpHBIE W HempaBWIbHBIE apodu. OcHOBHOE
cBOicTBO Apodu. CpaBHEHUE NPOOEH.

CrnosxeHue U BhluuTaHHE OOBIKHOBEHHBIX Apobeii. CMmeranHas
OpoOb. YMHOXKEHHE U JeJieHHEe OOBIKHOBEHHBIX JApOOeii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TekcTOBBIX 3amad, coaepxkamux Apoou. OCHOBHEIC
3a/1auu Ha APOOH.

[Ipumenenue OykB JJIs 3aMMMCH MATEMAaTHYECKUX BBIPAKEHUN U
MIPEI0KEHUH.

MopenupoBarth B Tpadudeckoil, mnpeaMeTHoil dopme,
IIOMOUIbI0 KOMIIBIOTEPA IOHATHS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNHUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaaraTh U 00CYKAaTh CMOCOOBI YIIOPSIOUUBAHUS IPOOEH.
H300paxkarh  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOPJIMHATHOW  NIPSIMOM;  HMCNOJIb30BaTh  KOOPJIWHATHYIO
NPSMYIO JUTSI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aMUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOM Ha NPaBUIIO;
HCII0JIb30BaTh OCHOBHOE CBOWCTBO JApoOW i *COKpaleHHUs
IpoOeld M mpuBEeNCHHs APOOM K HOBOMY 3HAMEHATENIO B
MPOCTEHIINX CITydasx ™.

IMpeacraBaary 10 00pa3iy cMemaHHyl0 ApoOb B BHIE
HENpPaBWJIBHOM Y  BBIIETATH I[ENyH YacTh YWCia U3
HENPaBUJILHOU IpoOH.

BoInoJHaTh apudmernyeckne AeiicTBUA ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TPOCTBIX Cllydasx; MPUMEHATh CBOiCTBa
apumeTnyecKux ASMCTBUIA TSl pallHOHATN3AIIUU BEIYUCIICHHH.
BbInoiHATL NMPUKHMAKY U OLEHKY DPE3yJIbTaTa BBIYMCICHUM;
Nnpeaaratb ¥ NPUMEHSITh NPUEMBI TPOBEPKH BBIUNCICHUM.
IIpoBoauTh MCCIETOBAHUSI CBOMCTB ApoOei, omupasich Ha
YHUCIOBbIE OJKCIEPUMEHTHl (B TOM UHCIE C IOMOIIbBIO
KOMITHIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBaHUS O APOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemath mpocTellMe TEKCTOBBIE 3a7aud, COJAEpIKalUe
IpoOHbBIE JaHHbIE, M 33Jaud Ha *HaXO0XKJIEHUE YacTH LEJNO0ro u
LIEJIOTO IO €r0 YacTH; BBISABJSTH UX CXOACTBA M Pa3audus™.
MoaenupoBaTh XOJ PELICHUS 33aJa4yd C MOMOIIBI0 PUCYHKAa,
CXEMBI, TaOIHIIBI.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,




3alUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HAIPAaBIISAIONIECH TOMOIIBIO.
C noMombI0 MeAarora OMEeHUBATH IOJIYYEHHBINH PE3yJbTarT,

OCYHIECTBJISAATh  CAMOKOHTPOJb, IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.
3HAKOMMTBCSI ¢ MCTOPHE Pa3BUTHS apu(METUKH.

Harasinnas MHOroyrojapHHUKH. YeThIpE€XYTroJIbHUK, IIPSIMOYTOJIBHUK, | Pacnio3HaBaTh, u300pamarb, C IIOMOIIBIO  YEPTEKHBIX

reoMeTrpus. KBaJpar. MHCTPYMEHTOB M OT pYyKH, MOJEIUpPOBaTh U3 OyMmaru

MHOroyroJibHUKH TpeyroNbHuUK. MHOTOYTOJIbHUKH.

(7 u.) T110MA%b U NIEPUMETp MPAMOYTONBHHIKA I MHOFOYTOIbHHKOB, I[IpuBoauTh MpUMepbl OOBEKTOB PEATBHOTO MHUPA, UMEIOIIUX
COCTaBIICHHBIX U3 MPAMOYIOJLHUKOB, €IMHHILI W3MEPEHHS (opmy  mHOrOyrOMBHMK, IpAMOYTOJIbHIKA, — KBAApaTd,
rtomau. TlepuMeTp MHOrOYToJIbHUKA. TPEYTOJIbHUKA, OLIEHUBATH UX JIMHEHHBIC pa3Mepbl.

BulunCasATL: TEpUMETP TPEYroJIbHUKA, MPSMOYTOJIbHHUKA,

MHOI'OYTOJIbHUKA; IUIOIA/Ab MPSAMOYroJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OIOPOI HA aIrOPUTM yUEOHBIX JEHCTBUIN).
HN300paxars OCTPOYT'OJIbHBIE, IIPSIMOYT OJIBHBIE u
TYIOYTI'OJIBHBIE TPEYTOJIbHUKHU.

CrponTh Ha KieT4aToi Oymare KBagpaT U NMPSMOYTOJBHUK C
3a/IaHHBIMHU JYIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HAONIOICHUs, W3MEPEHHUs, MOJEIINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJpaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarb HCTHHHBIE H JIOKHBIE BBICKA3BIBAHUSA O
MHOTI'OYI'OJIbHUKAX, IPUBOJAUTH NPHUMeEPbI U KOHTPIIPUMEDHI.
HccaenoBath 3aBUCHUMOCTD IIJIOMIAAM KBAAPATA OT JUIMHBI €TI0
CTOPOHBI.

Hcnonb3oBaTh CBoOiicTBA KBAJIPAaTHON CETKHU JJISI MOCTPOEHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHUK  Ha  KBaJparhl,
TPEYrOJbHUKU; COCTABJAATHL (DUIYpHl U3 KBaJparoB U
NPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOIA/Ib, Pa30UBaTh (QUTYPHI
Ha IPSMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOMIAAb (TIpU
HEOO0XOIMMOCTH C HAIPABJISIONIEH TOMOIIBIO).

BeipaxkaTh BeIMUYMHY IUIOIAAM B PaA3JIMYHBIX €IWHHILAX




U3MEPEHHUS] METPUYECKOM CHCTEMBbl Mep, HMCHO0JIb30BaTh
3aBHCHMOCTH MEXJIYy METPUYECKUMH E€AMHULAMU H3MEpPEHUs
IOMIAM TpU HEOOXOJAMMOCTH C ONOPOH Ha CHPABOYHYIO
nHpopManuro.

3HAKOMHUTBCSI ¢ NpPUMepPaMH TPUMEHEHHs IUIOUAIU H
IepuMeTpa B NPAKTUUYECKUX CHUTyauusx. Pemarh 3agadyu u3
peanbHOH JKU3HU, IPU HEOOXOIUMOCTH C OMOPOW HA alTOPUTM
MPaBUJIA, 00CYKIATH Pa3jMYHbIe CIOCO0OBI PEIICHUS 33/1a4.

J/lecaTuuHbIE
npoou
(34 v)

Hecstuunas 3anuck apodeii. CpaBHEHHE JECATHYHBIX JPOOCH.

JeiicTBus ¢ necATHYHBIMU JApo0siMu. OKpyTIICHUE IECITUIHBIX
IpOOeii.

Penrenne TEKCTOBBIX 3a1ay, coaepikanmx apoou. OCHOBHBIC
3a/1a4d Ha Jpoowu.

IMpeacraBasaTh ACCATUYHYIO ApOOb B BHJE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBATh, CPAaBHUBATH JIECATHYHBIE ApoOH,
npeuiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAOYHUBAHUSA
JECATHUYHBIX APOOEii.

H300pakarh necsITHYHBIE POOM TOYKAMH Ha KOOPIWHATHOM
MPSIMOM.

BbISIBJAATH CXOACTBA M Pa3iuyusi NPaBUI apH(PMETHUCCKUX
JENCTBUI ¢ HATYpaJIbHBIMHU YUCIIAMU U IECATUYHBIMU APOOSIMU,
I10CJIE COBMECTHOT'O aHAJIN3A.

BoinmoHATL apupMeTndyeckue JeHCTBHS C JECATUYHBIMU
Ipo0sIMHU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[pumensiTe cBoiicTBa apudmMeTnyecKkux JAEUCTBUH  JUIsS
palMoHaNN3alUY BHIYUCICHUI.

[IpuMeHATH NPaBUJI0 OKPYIJIEHHA JECATUYHBIX IpOOei, npu
HE00XOIMMOCTH C BU3YaJIbHOW OMOPOA.

IIpoBoauTh HCCIETOBAHUSI CBOMCTB JECATUYHBIX JApo0eH,
ONMUpaschb Ha YHUCIOBbIE OSKCIEPUMEHTHl (B TOM 4YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,

NPUBOAUTL  TPUMEPbl W  KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAHUM.
Pematp mnpocTedmiMe TEKCTOBBIE 3a/adyd, COJEprKallne

I[pO6HBIe JaHHBIC, 1 Ha >kHElXO)K,I[CHI/Ie YacCTH LS00 U 1CJI0ro 1o
€ro T-IaCTI/I*; BBISIBJIATDH UHX CXO0ACTBA U pPa3jinvius.




MopenupoBarh X0/ PELICHUS 33Ja4M C IIOMOIIBIO PUCYHKA,
cXeMbl, Tabauipbl. Pa3dupars pa3inuyHble PELICHUs, 3aIUCH
pELICHUH TEKCTOBBIX 3a/1a4.

OnepupoBath ApOOHBIMU UYHCIAMHU B PEATbHBIX JKU3HEHHBIX

CUTYaIUsX.
C noMombI0 MeAarora OUEHUBATH IOIYYCHHBIN PE3YJIbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJb,  IPOBEPSsl  OTBET  Ha

COOTBETCTBHUE YCIIOBHIO, HAXOAUTDH OLINOKH.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS apu(METUKU

Harasanasn
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(8 4)

*MuororpaHHuku. M3o0paxkeHne MHOTOTpaHHUKOB. Mozenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIM mapanienenumnesn, Kyo. Pa3Béprku kyda u
napaesenunea.
O06BEéM KyOa, IpAMOYTOJIBHOTO NMapajulesenumneaa’™.

PacnozHaBaTp Ha 4epTeskax, PHCYHKAaX, B OKpYKalIeM
MHpe IPSMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOrOrpaHHHKH,
ONHMCBIBATh, HMCHOJB3Yl TEPMHHOJIOIHIO, OLCHHMBATH
JIMHEWHBIE pa3MeEPBI.

I[IpuBoauTs NMpUMeEpPbI 0OBEKTOB PEAIBHOTO MUpPA, UMEIOIINX
(GopMy MHOrOrpaHHHKA, HPSIMOYTOJIBHOTO Iapaiesenurena,

KyoOa.
M3o6paxkath KyO Ha KieTyaTol Oymare.
HccaenoBath cBoiicTBa KyOa, PSIMOYTOJILHOTO

napajuieNienune/a, MHOTOIPAaHHUKOB, WCIOJB3YSl MOJCIH IPHU
HEO0OXOIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

Pacno3snaBarh pa3BépTkHM Kyba ©  mapajUlesienHIe/a.
MoneaupoBath Ky0 U napajienenune] U3 Oymaru U npoudux
MaTepHuayioB, Mo o0pasiry.

Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAAb IOBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBHOTO MapajuieNienuIiea ¢ Oopol Ha
ITOPUTM y4eOHBIX JIeHCTBUI; WMcCaeT0BATh 3aBHCHMOCTH
00béMa Ky0Oa OT IJTMHEI ero pedpa.

Habaoaate 4 NpoOBOAWTH AHAJOTHHM MEXKITY IOHATHSAMU
TUTOMIA/I B 00bEMA, TIEPHUMETPA U TUIOMIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBAaHUSA O
MHOI'OTpaHHHKAxX, HNPUBOAUTH MNPUMEPbI U KOHTPIPUMCEPEI.
Pemars 3a1a4u U3 peajgbHON KU3HMU.




IloBTOpPEHME
M 00001IIeHHE
(14 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

BoruucasaTs 3Ha4YeHUs BBIPAKEHUN, COEPKAILNX HATYPAJIbHbBIC
quciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, BBHIIOIHATH
peoOpa3oBaHus YHUCE MPU HEOOXOTUMOCTH C HAIPABIISIONIEH
MTOMOILBIO.

BeiOupars  cmoco®  CpaBHEHUs ~ 4YUCEl,  BBIYHUCICHUH,
NPUMEHSATh CBOMCTBA apudMeTHUYEeCKUX JCHCTBUIM I
palMoHaNN3alUY BHIYUCIICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JCHCTBUNA U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCICHUH.

Pemath mpocreiilime 3amauM U3 PEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl JJIs PEIICHU 3a1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemiate mpocreiiiume 3agaymu
CPAaBHUBATH  CIOCOOBLI  PEILCHUS
PanHoOHAJbLHBIH CIOCO0.

pPa3HbIMU
3a/1auu,

crocodamm,
BbLIOMPATH

6 xiaacc (ue menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoACpKaAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH Oﬁy‘{alOIIII/IXCH

4acoB)
Hatypasbhbie Apudmerndeckue AeHCTBUS ¢ MHOTO3HAYHBIMHU HATypalbHBIMY | BLINOTHATL apudmeTHyeckne NeidcTBHSI ¢ MHOTO3HAUYHBIMU
yHCcIa yuciaaMud. YUCIIOBBIE  BBIP@KEHUS, MOPSJIOK JAEUCTBHI, | HATypallbHBIMH UHCIIaMH, HAXOAUTh 3HAYEHHs] YHCIIOBBIX
(32 u) UCIOJIb30BaHue CKOOOK. OKpyriieHne HaTypalbHbIX YHCET. BBIPAXXEHUH cO CKOOKaMHU U 0€3 CKOOOK; BLIYMCJSTH 3HAYEHUS

Jlenvutenu v KpaTHbBIE YKCIA; *HAMOONBIINN OOIIUN ASTUTENb U
HaWMeEHbIIIee 0011Iee KpaTHOE *.

Pa3noxxeHnne uncna Ha NpoCTble MHOXHUTENW. JlennuMocTb
CYMMBI U Tpou3BeieHus. [lenieHne ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a/1a4.

BBIPAXEHUI, COAEPIKALUX CTEIIECHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUH YHCIIOBBIX
BBIPAKEHUH, IPUMEHATh PUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh MpH  BBHIYMCICHUSX MNepPeMeCTUTENbHOE W
coyeTarej]bHOE CBOMCTBAa CJOKEHHSI M  YMHOKCHHS,
*pacnpeaeuTelbHOe CBONWCTBO YMHOKEHUSI OTHOCUTEIbHO




CJ10KeHus ™, CBOICTBA apu(MeTHYECKHX 1eliCTBHI.
HccnenoBarh  4YHUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YKCIJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpededeHHs JICIUTEI1 W  KpaTHOro,
HauOOJbIIEr0 OOIIEro JAEIUTENs M HAUMEHBILIEro OOIIero
KpaTHOTO, IPOCTOTO M COCTABHOI'O YHUCEI; HCIOJIBb30BATH 3TH
MIOHATHS NPH pEIIeHUH 33124 (TpH HEOOXOJMMOCTH C ONIOPOU Ha
JITOPUTM MPaBUIIA).

I[puMeHsITL AJTOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIero
JIenuTeNss W HauMEHBIIEro OOHIero KpaTHOrO JBYX YHCel,
QJITOPUTM PaA3JIOKEHUS YUCIIa HAa IPOCThIE MHOKUTEH.
HccnenoBath cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YUCeJl ¢ ONOPOM Ha BOMPOCHBIN IJIAH.

I[IpuBoauTHL mNpUMepPbI 4YHCEI C 3aJaHHBIMM CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUA O CBOMCTBAX
4ucell, ONMPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHE  NpPEMJIOKEHHUS]  C
MTOMOMUIBIO CBSA30K «H», KUIN», «ECIH..., TO...» 10 00pa3iy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM crnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONIOPOM Ha BOIIPOCHBIN IIJIaH.
MopaenupoBaTrh XOJ pElICHHs 3aJladd C MOMOUIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3jINYHbIE PelIeHUs,
3alMCH  PelIeHHIl TEeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOLUIBIO.

Kpurrnyeckyu OLICHUBaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh
OIIMOKHU, OCYLIEeCTBJIATH CAMOKOHTPO.Ib, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harnsauas
reoMeTpus.
IIpsambie Ha

*[lepiennuKysspHBIE NpsAMbIE. [lapanensHblie npsMble *.

PaccrossHne Mexay AByMs TOYKaMH, OT TOYKH JI0 MPSMOH,

Pacno3naBarh Ha uepTekax, PUCYHKaxX CIydad B3aUMHOTO
PacCIoJIOKEHUS ABYX MPSMBIX.
HN300paxkath ¢ MNOMOIIBI) YEPTEKHBIX HHCTPYMEHTOB




II0CKOCTH
(4 9)

JUIMHA ITYTU HA KBAJIPATHOU CETKE.
*[IpuMepbl IPSMBIX B IPOCTPAHCTBE *.

KJIeT4aToi Oymare JBe TIepeceKarImuecs TMpsiMble, JBE
napajuleNibHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISIPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEePHEHANKYISIPHOCTH PSIMBIX B POCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYJSAPHbIE U
napajuiejabHble  CTOpOHBbL. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHBIMU, IEPIEHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iLy.
HaxoauTh paccTostHUE MEXIY IBYMs TOUKaMH, OT TOYKH JO
OpsIMOW, JUIMHY MYTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIOJNB3YsI IU(POBBIE PECYPCHI.

Apoodu
(50 v)

OObIKHOBEHHass ~ JIpoOb, OCHOBHOE€  CBOWCTBO  Jpo0OH,
cokpaieHue 1podeit. CpaBHEHHE U YIIOPSI0YMBAHUE APOOCH.
JlecssTuHbIe IPOOK M METPHUYECKast CUCTEMA Mep.

Apudmernueckue  AeMcTBHS ¢ OOBIKHOBEHHBIMH |
JIECATUYHBIMH TPOOSMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIICHWH. *MacmTa0*,
MPONOPIIUSL.

[TonsTne mpouenta. BelunciieHHe NMpOUEHTa OT BEIUYUHBI U
BEJIMYMHBI 10 €€ MPOLIEHTY.

Penrenue TekCTOBBIX 33/1a4, COAEPIKAIIUX IPOOH U MPOLICHTHI.
[MpakTuyeckas pabora «OTHOLICHHUE JJTUHBI OKPYXHOCTH K €€
THAMETPY».

CpaBHHMBaTh M YNOPSIIOYHMBATH JpOOU, BBHIOHPATH CHOCOD
CpaBHECHHSI IPOOCH.

IpencraBasTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHUYHBIX, HCMOJb30BATh
IKBUBAJIECHTHBIE NPEICTABJIEHUs] JPOOHBIX 4YHCENT MpPH HX
CpaBHEHHH, TIpUM BBIYHUCICHUAX (TIpU HEOOXOAMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHYHBIE ApoOM TpU Npeodpa3oBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoaHATH apudMeTnyecKkue 1eidcTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSIMHU.

BeruucasrTe 3HAYCHUS BBIPAKECHMUI, COZIepIKaILUX
OOBIKHOBEHHBbIE M JECATUYHbIE  JpoOM,  BBINOJHATH
npeoOpazoBanusg JApoOel, BBIOMPATH CHOCO0, MPUMEHATH
CBOIiCTBAa apuU(PMETHUECKUX IEHCTBUM A1 palMOHaIH3aIuU
BBIYUCIICHUM.

CocTaBJsiTh OTHOIIEHHS U IPOMNOPLUM, HAXOAUTH OTHOLIECHUE
BEJINYMH, JETUTh BEJIMUYUHY B JAHHOM OTHOIIIEHHH.

Haxoautp 3KcnepMMeHTANbHBIM IYTEM OTHOLICHHWE JJIMHBI
OKpYXHOCTH K €€ juamerpy (mIpu HEOOXOAUMOCTH C
HAIPaBJIIOIIEN TOMOIIBIO).

Haxoauth Macimitad 1uiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,




UCTIOJB3Ys MacTal ¢ OMOPOi HAa AITOPUTM y4eOHBIX ICHCTBHIA.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BhIpaskaTh MPOLEHTHI B IpOOSX U Ipodu B
MPOLIEHTAaX, OTHOIIIEHUE IBYX BEJIMYMH B MPOLICHTAX.
BbIYHCJAsITH IPOLEHT OT YKCIIA U YUCIIO 10 €r0 IPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOUTb NPUOIHKEHHS YU CET
P HEOOXOIMMOCTH € UCTIOIb30BAHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agauM Ha 4acTH, IPOLEHTHI, NPONOPLUHU, HA
HaxoJIeHHuEe Jpo0u (MPOLEHTAa) OT BEJIMYMHBI U BEJIMUUHBI IO €€
Ipobu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBI COCTaBISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a71a4 Py HEOOXOJMMOCTH C HAIIPABIISIOUICH MTOMOIIBIO.
H3Baexkars uHpoOpMamuio ©3 TaOMUIl U JAMArpaMM,
MHTEPIPETUPOBATH TaOJIMYHBIC JTaHHBIE, OIIpeEeIATh
HauOoJIbIlIee U HANMEHbIIEe U3 MPECTABICHHBIX JAHHBIX.

Harasgnas *QOceBas cummertpus. LleHTpanbHas cuMMeTpusl. Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300PakKaTh OT
reoMeTpus. TTocTpoeHHe CHMMETPHIHBIX (GUTYD. PYKH, CTPOUTH C MOMOIIBI0O HMHCTPYMEHTOB (purypy (OTpesox,
Cummerpus CHMMeTpHS B IPOCTPAHCTBE™. JIOMaHyl0, TPEYrOJIbHUK, MpPSAMOYTOJIbHUK, OKpPYKHOCTb),
(69) CUMMETPUYHYIO JJaHHOM OTHOCHUTENBHO NPSIMOM, TOYKH C
HaITpaBJIAOIIEH TOMOIIBIO.
Haxoauth npuMepbl CUMMETPUH B OKPYKaOILIEM MUPE.
MopenupoBath 13 Oymaru JBe (UIypbl, CHUMMETPUYHBIE
OTHOCHUTEJIGHO INPSAMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTYypalyu, UCIIOJIB3Ys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MOMOIIBIO IIU(PPOBBIX PECYPCOB C ONOPOM HA AITOPUTM YUEOHBIX
JIEHCTBHIA.
Boipaxenus [TpumeHenue OYKB IS 3aIIMCH MaTEMAaTUYECKUX BhIpakeHHH 1 | Ucmob30BaTh OYKBBI 11 0003HAUEHUS YHCEIN, MPH 3alHCH
¢ OykBammu npeioxkeHnil. *bykBeHHble  BBIp@KEHHS W YHCIOBBIC |MATEMAaTUYECKUX  YTBEPXKAEHUH, COCTABIATH  OyKBEHHBIE
(64) MIOJICTAHOBKHU *. BBIPAXEHUS 110 YCIOBHIO 3a7auu.

bykBeHHBIE paBEHCTBA, HAX 0K JCHNE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIbL.

HccaenoBarh HECJIOKHBIC YHUCJIOBBIC 3aKOHOMCPHOCTH,
HCIIOJIB30BaTh 6YKBBI JJIA UX 3aI1MCH.




BolunciasTh 4MCIOBOE 3HAUYCHHE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOW Ha aJrOpUTM y4eOHBIX
JIEHCTBHIL.

3anucbiBaTh dhopmy.ibi: nepumMeTpa u TLIOIIA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY>KHOCTH, TUIOIIAJN
KPYyTa; BLINOJHATH BHIYMCJIEHHUS 110 dTUM (OopMyIIam.
CoctaBiasaTh (OPMYJIbl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHHE, 1IE€HA, KOJIMYECTBO,
CTOMMOCTH; TPOU3BOJUTEIBHOCTb, BpeMsi, O0BEM paboTHI;
BBITNIOJHATH BBIYUCIICHUS 110 3TUM (opMyiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypsni

HA IJIOCKOCTH
(84)

YeThIpEXYroJIbHUK, IIPUMEPEI YETBIPEX YT OJIbBHUKOB.
[IpssMOyronbHHUK, KBagpaT: CBOWCTBA CTOPOH,  YIJIOB,
IyaroHaleH.

N3mepenue yriioB. Busibl TpeyrojabsHUKOB.

[Tepumerp MHoOroyronpHuka. Ilnomanb ¢urypel. @opmysmsi
nepuMerpa W IUIOWAAM HpsiMoyrojibHUKa. [lpubnmxénHoe
U3MepeHue miomanan Guryp.

*[IpakTudeckas padora «ILnomanas kpyra»*.

N300pakaTt, Ha HEIWHOBAHHOW W KJeT4yaroil Oymare c
HCII0JIb30BaHNEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKU c 3a/laHHbIMU CBOICTBaMH: C
NapaJuIeJ]IbHBIMU, MEPHEHINKYISIPHBIMU, PAaBHBIMH CTOPOHAMHU,
OpSIMBIMU ~ yIJIAMH W JIp., PaBHOOEAPEHHBIM TPEYyrojabHUK.
IIpennarars U 00CyK1aTh CNIOCOOBI, ATTOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMTOPOM HA BOIPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHHUSI O TMPSAMOYTOJIbHUKE, KBaJpare, Pacrno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YKClie B MHOIOYIOJIbHUKE, CPABHUBATHL YIJIbI; PACHO3HABATH
OCTpbI€, IIPSIMbIE, TYIbIE, Pa3BEPHYTHIE YIJIBL.

Pacno3naBatb, 1300paxkaTh OCTPOYIOJIbHBIN, IPSMOYTOJIbHBINH,
TYHOYTOJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKM (MpH  HEOOXOJUMOCTH C  HCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

Beruncasars HEPUMETP MHOT'OYT'OJIbHUKA, II01IA/1b
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKU, HA PaBHbIE




Gurypbl, HUCIHOIB30BaTh METPUUYECKUE EIMHUIILI W3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha allTOPUTM Y4eOHBIX IeHCTBUH.
HUcnoab3oBath NpudIM:KEHHOE U3MePeHHe JJIMH U IUIONIaeu
Ha KJIeT4aroil Oymare, NpuOIMKEHHOE W3MEPEHUE JUIMHBI
OKPY>KHOCTH, TUIOLIAAN Kpyra.

Ilos0:kuTEABHDBIE H
oTpULATe/IbHbIE
gucaa

(40 u)

Lensie qucia. *Monynb Yupcna, reoMeTpuyeckas
UHTEpIpeTanys Moayisd. YucioBble IpOMEKYTKH *.

[lonoxurensHple W  OTpuIlaTelibHble uuciaa. (CpaBHEHHE
MIOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCel. ApupMeTHUECKUE
JICUCTBUS C MOJOKUTEIbHBIMA U OTPULIATEIIbHBIMU YUCIAMU.
Pemenne TekCcTOBBIX 3a/1a4.

IIpuBOAMTH NpPHUMEPHI HCIOJIB30BAHMS B PEATBHON KU3HU
MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YUCEL.

N300paxkaTh LebIe YKUCIIA, TIOJIOKUTEIbHBIE U OTPULIATEIbHBIC
YHCJIa TOYKaMU Ha YKUCIOBOM MPSAMOMN, HCMOJIb30BATh YUCIOBYIO
MPSAMYIO JUIsl CPABHEHUS YHCEIL.

I[IpuMeHsiTH TpPaBUJIA CPAaBHEHUS, YNOPSIAOYMBATH LIEJbIC
yucia; *HaXoauTh MOJYJIb yucia™.

@opMyJIMPOBATH MPABUJIA BHIYHUCICHUS C TIOJIOKUTEIbHBIMU U
OTPULATEJIbHBIMM YHCJIAaMH, HAXOAHTH 3HAYEHHS] YHCIIOBBIX
BBIPAYKCHHIA, COZEpKALINX JIEUCTBUS
C TMOJIOKUTEIbHBIMM W  OTPULATEIBHBIMU YHCIAMH TIpU
HEO0OXOIMMOCTH C OMOPOM Ha AITOPUTM MPABHIIA.

I[IpumeHsiTh CBOMCTBA CIOKEHHA M  yYMHOXCHMS  JJIA
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.

IIpencraBienue
AAHHBIX
(6)

[IpssmoyronbHass ~ cucreMa  KOOpAMHAT HAa  IUIOCKOCTH.
KoopauHnatsl TOUKH Ha MJIOCKOCTH, adciucca U opJuHaTa.

CronbuaTble U KPYroBbI€ JHArpaMMBbl.

[TpaxTuueckas pabota «IlocTpoenue quarpamm,.

Pemenne  TEKCTOBBIX  3azad,  COAEpXKAIUMX  JAHHBIE,
MNpEaACTaBJICHHLIC B Ta6n14uax M Ha JuarpamMmax.

OO0BSICHAT, M MJLIIOCTPUPOBATH IOHATHE IPIMOYTOJIBLHON
CUCTEMBl ~ KOOpAMHAT  HA  IUIOCKOCTH,  HCHOJIb30BaTh
TE€PMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOM TIOCKOCTH TOYKH U
¢burypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.

Yurarb cronb4arele u KpYyroBbl€ JarpammBbl;
MHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE TUATPAMMBI.
Hcnoab3oBath nHGOPMANMIO, MPEACTABICHHYIO B TabIuIax,
Ha JuarpamMmax JUisl pelleHUs TEKCTOBBIX 3aJad M 3aJad u3
peanbHOU KU3HU.

Harnsauas
reoMeTpus.

*[IpsIMOYTONBHBIN MapasuieNenumnes, Kyo, mpu3Ma, TupamMmuia,
KOHYC, UMIMHAp, 1map u  cdepa.  M3o0paxenue

Pacno3HaBaTh Ha uepTekax, pUCyHKax, OMHCHIBATH THUPaMUYy,
Ipu3My, LWIMHApP, KOHYyC, IlIap, HM300paxaTh HUX OT PYKH,




Durypsi
B IIPOCTPAHCTBE
(S)

[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOT'OTPaHHMKOB, LIMJIMHIPA U KOHYCA.

[IpakTnueckas paborta «Co3nanue MoJeen
IPOCTPAHCTBEHHBIX (DUTYPY.

[Tonsitue oO0BEMA; emauHMIBI U3MepeHUs o0béMa. OOBEM
MPSIMOYTOJIBHOTO TIapajuieNienurnena, kyoa, opmMybsl o0béma *.

MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [lpuBoANTH NMpHMeEPHI O0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINYC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJNIOJIEHUE, U3MEPEHHE,
MOJIEJIUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOICTBA Ha3BaHHBLIX TECJI, BBISIBJAATH CXOACTBA U Pa3JINYMs:
MEXIy NUPaMUION U IPU3MOM; MEXIY LIWIMHAPOM, KOHYCOM H
LIapOM.

Pacno3naBath pa3BEPTKM Mapajuieienuiena, Kyoa, MpPU3MBIL,
IIMPaMUJIbl, KOHYCa, WINHIPA; KOHCTPYHPOBAThH JJaHHBIC TElla
U3 pa3BEPTOK, CO3JaBaTh MX MOJEIU C HalpaBJsoLel
IIOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymaruy,
IPOBOJIOKH, IUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHbIX
JICUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOIOIPaHHUKOB,
JaMeTp Iapa.

Boruncasite mo  ¢gopmynaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiefienunena, Ky0a; MCIOJIb30BaTh €IMHUIBI HU3MEpPEHUs
00bEMa; BBIYUCAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapauIeIeIUIEeIOB; peliaTh 3a4a4i C PEAJbHBIMHA JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

MoBTOpEHME,
00001IEeHME,
cucremMaTu3anusa

(15 1)

[ToBTOpEeHHE OCHOBHBIX TIOHSATHH W METOJOB KypCcoB 5 U 6
KJIacCOB, 0000IIIEHNE U CUCTEMATH3AIUS 3HAHUI.

Bo1uucjasaTs 3Ha4eHMS BBIPAXKEHUM, COAEPIKAIINX HATYPAJIbHBIE,
LeNnble,  TOJOXKUTEJIBbHBIE M OTpPHULATEIbHBIE  YHUCIA,
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaITpaBJISAOIIECH TOMOIIIBIO.

Bb10npaTh c1ocod cCpaBHEHHs YHMCETl, BHIYUCICHUH, NPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUN U1 pallMOHATH3AIAN
BBIYMCIICHUM.

PemaTh mpocreiilnme 3agaum U3 peasibHON )KU3HU, MPUMEHATH




MaTeMaTH4YeCKHe 3HAHUs JJI1 pPELIeHUs 3a7ad U3 APYrux
MPEIMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0AMM.
OcyuiecTBJIASATh CAMOKOHTPOJIb BBINOJHAEMbBIX JEUCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

Ha3zBanmue

paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE€ coJepiKaHue

OcHoBHbBIE BHABI 1eSITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
Yucaa u [TonsiTve panoOHAIBHOTO YHCTIA. CucTteMaTH3UPOBATH M 000raImaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. Apudmernueckne ACHCTBUS C PANMOHAIBHBIMH YHUCIAMH. | M JECITUYHBIX APOOSX.
PanuonanbHble CpaBHeHue, yIOpSAOYMBAHUE PAIIMOHATBHBIX YHCE. CpaBHHMBATBH H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
qyucaa CreneHb ¢ HATYypaJIbHBIM ITOKA3aTEJIEM. HEOOXOAUMOCTH  JIECATHUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(20 u)

Penienre oCHOBHBIX 3aJad Ha I[pO6I/I, ITPOLICHTHI U3 peaJIBHOﬁ

MPaKTUKH.
IIpu3Haku  JENIMMOCTH,  Pa3JIOKECHUS
HaTypaJbHBIX YHCEIL.
Peansnbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOb.

IIpumensitTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYNCJIEHUS 3HAYEHUIl JPOOHBIX BBIPAKEHUH, COAEepKAINUX
OOBIKHOBEHHBIE M  JECATUYHBIE JpOOW: 3aMEHSATh IpHU
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO NIECATUYHOMN, IPUBOJUTH BRIpAXKEHUE K (opMme,
HanOoyiee ymoOHOW Ui  BBIYMCIICHHM, MpeoOpa3OBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKCHHE W JENECHUE ICCSITHUYHBIX
Jpo0el K ACHCTBUAM C IEIBIMU YHCIIaMU (TTPU HEOOXOTUMOCTH C
HaIPAaBJIAIOIIEN TOMOIIBIO).

IIpuBoAMTHL 4YMC/IOBble U OYKBEHHbIE NMPUMEPbI CTEIIEHU C
HATypaJIbHBIM TOKa3aTeleM, OOBSACHSAS 3HAYeHUS OCHOBAHHS
CTEIIEHM M IIOKAa3aTelis CTCIIEHW, HAXOJAUTh 3HAUYEHUs CTEIeHEH




Buzaa a'’ (a — mo6oe palUMoOHATBLHOE YUCIIO, I — HATypalbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO.

IlonuMate cMbICa 3anMcH 0OJBIIMX YHCEJ € MOMOIIbIO
AeCATHYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B
peajJibHbIX CUTYalMsIX.

IIpuMeHSATHh TPU3HAKU ACIIMMOCTH, PA3JI0KEHHUS HA MHOXKHUTEIH
HaTypaJbHbIX YUCCII.

Pemiath npocreiimme 3aa4u Ha 4acTH, IPOLEHTBI, IPOIIOPLIMH,
Ha HaXOXKJeHUE IpoOH (ITPOLIEHTA) OT BETUYUHBI U BEJTMYUHBI 110
e npobu (TIpoIeHTY), IpoOu (TMPOIICHTA), KOTOPBIA COCTABISET
onHa BenuuuHa oOT apyrou. IlpuBoauTh, pa3dupars,
OIlEHUBATH PA3JIMYHbIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3azad.

Pacno3naBath M 00bSCHATH, ONIUPASACH HA OIIPENEIICHNUs, IIPSIMO
MPOIMOPLUOHANILHBIE u o0OpatHO IPONOPIIMOHATILHBIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBHCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYTrUX YUeOHBIX
IIPEIMETOB.

Pemate mpocreiire mMpakTHKO-OPMEHTHPOBAHHbIEC 3a4a4H
Ha  JIpo0M, TNpOLEHTbI, TNPAMYI® U  00paTHYIO
NPONOPUMOHATBHOCTH, IPONOPLHH.

Auredpanyeckue
BbIPasKeHH S
38 u)

byksennsie BoipaxkeHus. [lepemennslie. JlonycTumble 3HaUeHUs
nepeMeHHbIX. POPMYyIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKECHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKA3aTEIEM.
MHOTrO4JICHHEI. Crnoxenue, BBEIUMTAHME, YMHOKEHHE
MHOTOWICHOB.  DOpMyJbl  COKpPAaIEHHOIO  YMHOXKEHUS.
Pasnoxxenre MHOTOYICHOB HA MHOYKHUTEIIH.

Osaapgersn Ha 0azoBoM yYpOBHeE asnreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHHMSI yUeOHOT0 MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHUU IPHU 33aJaHHBIX
3HA4YEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoHATHL IPeoOpa3oBaHUs LENOT0 BbIPaKEHUsI B MHOIOWIEH
MPUBEJICHUEM TMOJO0OHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbINOJHATL yMHOXXKEHHE OJHOYIEHa HAa MHOTOWIEH H
MHOIOUYIE€Ha Ha MHOTOYIECH, MPUMEHSITh (OpPMyJbl KBaJpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.




OcyuiecTBJAATh PA3JIOKEHUE MHOIOWICHOB HA MHOXKHUTEIN
IyTEM BBIHECEHUS 32 CKOOKM OOILEro MHOKUTENS, IPUMEHEHUS
dopMynBl  pa3HOCTHM  KBaAparoB, (OPMYN COKpAIEHHOTO
YMHOXXEHUS C OIOPOIl Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensaTy npeoOpa3oBaHUE MHOTOWICHOB MJISI  PEIICHUS
pa3IM4YHBIX 3aJa4 U3 MATEMAaTHKH, CMEXHBIX IPEIMETOB, W3
peanbHON NPAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuia peoOpa3oBaHus YpaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUI.

JInneliHOE ypaBHEHHE C OHOU IIEPEMEHHON

HEpPEMEHHOM, pelieHue JIMHEeHHbIX ypaBHeHH. Pemenue 3anau
C IOMOILBIO YPaBHEHHUH.

*JIuHeliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €r0 Ipaduk *.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemienue cucreM ypaBHEHUH CcIOCOOOM IOJACTAaHOBKU U
CIOCOOOM CIIOKEHHUSL.

PemaTh IMHEHHOE YpPaBHEHHE C OJTHON NIEPEMEHHOU, MPUMEHSA
NMpaBMJIa NIEPEXOAA OT UCXOJHOTO YPABHEHMSI K PABHOCHIIBHOMY
emy Oozee npoctoro Buja. [IpoBepsAThb, ABISAETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

Ioadupars mpumepbl NHap YUCEN, SBILIOLIMXCS PEIICHHEM
JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpEeMEHHbIMH (IIpU HEOOXOAUMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OIOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PEIICHHUs YPABHEHHUS.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHU C
JIByMsI IEPEMEHHBIMU C OITOPO Ha aITOPUTM YUEOHBIX IeHCTBUH.
CocTaBJsiTh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud TOJY4YEHHBIM pe3yiabTaT C ONOpPOM Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUHT
(18 u)

Koopanaara Toukum Ha mnpsAMOW. YHCIOBBIE NPOMEXKYTKH.
Paccrostare Mexay AByMs TOUKaMH KOOPIUHATHON NPSIMON
IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepst
rpauKoB, 331aHHBIX (hopMynaMu. UTeHue rpadukoB peasbHbIX
3aBHCHUMOCTEH.

[Tonstue Qynkuuun. I'padux Gynkuuu. CpoiicTBa (QyHKIHIMA.
Jluneitnass  ¢yukuus. Iloctpoenue rpaduka JMHEHHOM
¢ynkuuu. I'paduk pynkuun y = kx + b.

HN306paxars Ha KOOPJIMHATHOU MpAMO TOYKH,
COOTBETCTBYIOLLIME 3aJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH,
HHTCPBAJIBI; 3alIMChIBATh UX HA aﬂre6panquK0M S3BIKE.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 3aJaHHBIM
KoopAuHaTaM; CTPOHTH Fpa(i)I/IKI/I HECJIOKHBIX SaBHCHMOCTeﬁ,
3aJaHHBIX (QopMyJamMu, B TOM YHCJIE C TOMOIIBIO HHU(PPOBBIX
nmabopaTopuid.

IIpuMeHATH, M3y4aTh MNPEUMYILECTBA, MHTEPNPETHPOBATH




rpaduUecKuii criocod MpeacTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
KHU3HEHHOU nH(pOpMaIUu.

OcBanBaThb Ha 6a30BOM YpOBHE MOHATHE (YHKIIMH, OBJIAICBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

Pacno3HaBaTth JIMHEHHYIO QYHKIUIO ¥y = kX + b, oNHCHIBATH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHH KOA()PHUITUEHTOB k 1 b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Ctpouthb rpaguku JUHEHHON QyHKIMH, QYHKIUU Yy = kx + b
Hcnonb3oBaTh H¢poBbIe pecypcehl Ul IOCTPOCHUS IpadruKkoB
GyHKIMH 1 U3y4eHHS UX CBOWCTB.

[IpuBOAUTE TPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B peajbHBIX
mpoleccax U sSBJICHUSIX.

IloBTOpPEHME
M 00001IeHHE
(64)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
000011IeHrE 3HAHU.

BbiOuparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIPAKECHW,  pELICHUS
ypaBHEHUH MPU HEOOXOAUMOCTH C HAITPABJISIONIEH TOMOIIIBIO.
OcyliecTBJIAATh CAMOKOHTPOJIb BBIIOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yiibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
IMOCTPOECHUU.

PemaTth npocreiimme 3a1a4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4ecKHe 3HAHUsI I pElIeHHs 3a1ad4 M3 APYrux
MIPEMETOB.

Pemiars mnpocreliinMe TEKCTOBbIE 3a1a4M,
BBIOUPATH CNIOCOOBI PELICHMS 3a1a4U.

CPaBHMBATh,

8 kaacc (e menee 102 )

Ha3Banue
pa3nena (TemMbl)
Kypca (4uciao
4ac0B)

OcHoBHOE conepxaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm

Anredopanyeckue

Anrebpanyeckasi ApoOb. JlomycTUMbIe 3HaYEHHs MIEPEMEHHBIX,

3anuceiBaTh anreOpanveckue BbipakeHus. HaxoaurTh 00y1acTh




BbIPaKeHUsI. BXOJSIIIUX B anreOpandeckue BoipaxeHus. OCHOBHOE CBOMCTBOONPEICICHHS PAlMOHATIBHOTO BEIPAKCHHUS.
Adredopandeckass  @iredpandeckoit 1poou. Cokpaiienue apooeil. BbINOJHATL YUCIIOBBIE IOJCTAHOBKUA M BBIYUC/IATH 3HAYCHUE
npooL CrnosxeHue, BBIMUTAHUE, YMHO)KEHUE U JIETICHUE NpoOu, B TOM YHCIIE ¢ TIOMOIIBIO KAIbKYIATOPA.
(16 u) anrebpanveckux apooeii. [lpeodpazoBanue Beipakenuii, (@opMyJMpPOBaTH OCHOBHOE CBOMCTBO ajreOpanyeckoil 1pobu u
COJIEprKalINX anredpandeckue Ipoou. MPUMEHSITh €T0 [T TpeoOpa3oBaHus IpoOei.
BoInoaHATH aeicTBHUSA ¢ are0pandeckuMy Apo0siMH NPH
HEO0O0XOAMMOCTH C HaNpaBJIsIomei momouibio. [IpuMeHsITh
npeoOpa30BaHus BBIPAKEHUN AJIs pelieHus 3a1a4. Beipakarb
nepeMeHHbIe U3 GopMyI (PU3NIECKUX, TEOMETPHUECKUX,
OIKCBIBAIOLINX OBITOBBIE CUTYallUK) IPU HEOOXOIUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.
Yucaa u KBanpathslit kopenb u3 uncna. *[lonstue 06 uppanuoHaibHoM | @OpMyJIHPOBATH ONpeaesieHne KBaJpaTHOIO KOPHS U3 4HCIa,
BbIYHCJICHHS. ymcie. JlecaTuuHble NpUOIMKEHUS UPPAllMOHAIbHBIX YUCEN.  |apU(PMETUYECKOTO KBaJpPaTHOIO KOpPHS IpPU HEOOXOAMMOCTH C
KBaaparubie JeiictButenpHble yncia. CpaBHEHUE JEHCTBUTENIBHBIX YUCET *. | BU3YaIbHOM OIOPOM.
KOpHH ApudpmeTnueckuil KBaJpaTHbI KOPEHb. IMpumeHsaTH, OIlEpaLIMI0 WU3BJIICUCHUSA KBAJAPATHOIO KOPHA U3
(154) VpaBHeHME BUA X = a. quCiIa, HCTMOJb3Ys IPU HEOOXO0AUMOCTH KAJIBKYJISTOP.

CaoiicTBa apu(MeTHIECKUX
[TpeoOpa3oBanue  YMCIOBBIX
KBaJ[paTHbIC KOPHHU.

KBaJPaTHBIX
BBIPAKCHU,

KOpHEH.
COJIEpIKaIINX

OIIeHI/IBaTb KBaApaTHbIC KOpHH OCJIIbIMHA qyucCjIaMHu u
JACCATHYHBIMHA ,I[pO6§IMI/I.
CpaBHI/IBaTL /| ynopsaiaouuBaThb pallOHAJIBHBIC n

MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TIOMOIIBIO KBaJPaTHBIX
KOpHEH Mp1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOIIBIO.

HccaenoBarb ypaBHEHHE 2= a,

npuOmkE€HHbBIE KOpHU 1pu a > 0.

HccnenoBarh cBOCTBAa KBAaJpaTHBIX KOpPHEH, MPOBOIA
YUCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KalbKYJIsSTOpa
(xommbIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL mnpocreiimve mnpeo0pa3soBaHWs  BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOPHU. BeIpakaTb NepeMEHHBIE W3
reOMeTpUYECKUX U PU3ndecKuX GopMys MPU HEOOXOAUMOCTH C
OIOpO¥ Ha MPABUJIO.

HaxoaAuThb TOYHBIC H




BoruucasaTh 3HaUeHUS BBIpa)KeHI/If/’I, COACPIKAIINX KBAAPATHBIC
KOPHHU, UCITOJIB3YA IIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJ€ peuicHud 3a4ad OJICMCHTApPHBIC
MMpEACTABJIICHUS, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HaAa4YCHUIMU
BCJIIMYHH.

3HAKOMHTBLCS C HCTOpHCfI Pa3BUTUA MATCMATHKH.

YpaBHeHus

1 HepaBEHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBagpatHoe ypaBHeHue. HemosiHoe KBajgpaTHOE ypaBHEHHE.
dopmyiia KOpHEN KBaJpaTHOro ypaBHeHus. *Teopema Buera*.
Pemenune ypaBHenumii, CBOAAIMXCS K KBaapaTHbIM. IpocTeiine
IpOoOHO-pallMOHATILHBIEC YPABHEHUSI.
Pemienne TEKCTOBBIX 3amay ¢
YpPaBHEHUU.

IIOMOIIBKO  KBAaAPATHBIX

Pacno3HaBaTh KBaJipaTHbIC YpaBHEHUS.

3anucpiBaTh (QOpMYJy KOpPHEH KBaJIpaTHOIO YpaBHEHUS;
pemiaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJHbIE U HEMOJIHbIE (C
UCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).
[poBoauTs  mpocreiilime  HCCIAEA0OBAHUS
YpPaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
npaBuia.

Habaonats M aHAJIM3MPOBATH CBSA3b MEXKIY KOpPHAMH U
KO3 HUIIMEHTaMH KBaJAPAaTHOTO YPABHCHHUS.
*IpumMeHATH TEOPEMY Buera
3a/1a4 (C UCTOIB30BaHNEM O0pa3ia)™*.
Pemiate TekcTOBBIE 3aJauM anreOpanyecKuM CrocoOoM:
MEPEXO/IUTh OT CJIOBECHON (OPMYIHPOBKM YCIOBUS 33Jaud K
anreOpanveckodl MOJAENTH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOIUMOCTH C  HampaBJAIOIIEd TOMOINBI0);  pellaTh
COCTaBJICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH PE3YibTaT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS aITreOpBhl.

KBaApaTHBIX

JJIA peHicHuA

Auredpanyeckue
BbIPasKeHH .
KBaaparublii
TPEXYJIeH

(CRY)

KBaznpatsbslil TpéxuieH. Pa3noxeHue kBajpaTHOrO TpEXUsieHa
Ha MHOKHUTEIIH.

Pacno3HaBatb  KBaJpaTHBIM  TPEXUJIEH,
BO3MOHOCTB €r0 pa3j0KeHUs Ha MHOKHUTEH.
PackiaapiBaTh HAa MHOMKUTEJIM KBAJpaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IpPaBUIIA.

YCTaHABJIMBATb

YpaBHeHust

JluHeliHOe ypaBHEHHE C JABYMS INE€PEMEHHBIMH, €ro Tpaduk,

Pacno3HaBaThb IHUHEMHBIE YpaBHCHU: C ABYMSI IICPCMCHHBIMU.




U HEpaBC€HCTBA.

IIPUMEPBI PEILICHNS YPABHEHHUN B LICJIBIX YHCTIAX.

Crpouth rpaduKku JWHEHHBIX YpaBHEHWH, B TOM 4HCIE

Cucrembl Pemenne cucrem ABYX JHMHEHHBIX YypaBHEHUN C JBYMS |HCHOJb3ysi mugpoBblie pecypebl (IpU HEOOXOAUMOCTH C
yYPaBHEHUI nepeMeHHbIMU. [IpuMepbl pelieHuss CUCTEM HEIMHEWHBIX | OIIOPOM Ha aJrOpPUTM y4EOHBIX IEHCTBUN).
(13 4) ypaBHEHUH € JIBYMsI IEPEMEHHBIMH. Pa3zanuyare napajuielbHbBIE U MEPECEKAIOIINECS MPSIMBIEC TI0 UX
*'paduueckass  WHTEpHpeTanyisi ypaBHEHHS C  JIBYMS | YPABHCHHSIM.
MEPEMEHHBIMHU 1 CUCTEM YPAaBHEHHMI C ABYMS NIepeMEeHHbIMU *. |PemiaTb CUCTEMbl JIBYX JIMHEHHBIX YpPaBHEHHH C JIBYMs
Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO CUCTEM YPABHEHUU. MIEPEMEHHBIMU MTOJCTAHOBKOM U CII0KEHUEM.
Pemarp npocTeiiiiiye cucTeMbl, B KOTOPHIX OJHO U3 YpaBHEHUH
HE SBJISCTCS JTUHEHHBIM IIPH HEOOXOIMMOCTH C HaNpPaBISIONICH
ITOMOIIBIO.
*[IpuBoaAnTh, TrpauUYecKyl0 HWHTEPHPETANMIO PELICHUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUM C IByMs
IIEPEMEHHBIMMU. *
Pemath TeKCTOBBIE 3a1a4H AITeOpandecKuM CIIOCOO0M.
YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOMCTBa YHCIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHncTBo ¢ 071HOM nepeMeHHOM. JInHEelHbIe HEpaBEHCTBA C | MJUTIOCTPUPOBATH UX HA KOOPAMHATHON MIPSMOM.
HepagencrBa OolHOI mnepemeHHOW U uX pemeHue. Cucremsl JHHEWHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
(11 9) HEPABEHCTB C OJJHOM IEPEMEHHOM U UX PEILIECHUE. PemaTrs, JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM,
N3o0pakeHne perieHus JIMHEHHOr0 HEPAaBEHCTBA U UX CHCTEM | M300paXkaTh pellieHne HePaBEHCTBA HA YHCIOBOM MPSMOiA.
Ha YUCIIOBOM IIPSMOU. Pemarh cucTeMbl TIMHEHHBIX HEPABEHCTB, M300pakaTh pelieHne
CHUCTEMBI HEPABEHCTB Ha YHCIIOBOW MIPSMOI MPU HEOOXOAUMOCTH
C BU3yaJIbHOM OIIOPOM.
DyHKIUH. [Tonsitne ¢ynkuuu. OO6macTe ompeneneHuss U MHOXeCTBO | Mcmoib30BaTh (GYHKIHOHATBHYIO TEPMHHOJIOT U0 "
OcHoBHbBIE 3HaueHul GpyHkuun. CriocoOsl 3a1anus QyHKIHI. CUMBOJIUKY.
NOHATHS I'paduk pynkuuu. CpoiicTBa (QPyHKIMH, UX OTOOpakeHHE Ha|BbIYMCAATH 3HAYeHus QYHKIUH, 3a7aHHBIX (opMynamMu (Ipu
(5v) rpaduke. HEOOXOUMOCTH HUCIONB30BaTh KaJbKYIATOP); COCTABJIATH

TA0IUIbI 3HAYEHHIT (YHKITUH.
Crtpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOMcTBa (QYHKIIMH Ha OCHOBE €€ Irpaduyeckoro

MPEJCTaBICHUsT TpPH  HEOOXOJUMOCTH C  HaNpaBIsIONIEH
MTOMOMUIBIO.
Hcnoab3oBarh  QYHKIMOHAIGHYIO ~ TEPMHHOJIOTHIO M




CHMBOJIMKY.

HccaenoBarh npuMepbl TpadUKOB, OTPAKAIOIIMX pPeaTbHBIC
npoueccsl U sBiacHUSA. IIpMBOAUTHL NMPUMeEPHI IPOLECCOB U
SIBIICHUH C 3aJIaHHBIMH CBOMCTBAMHU.

Hcnonb30BaTh KOMNBIOTEPHBIE MPOTPAMMbI ISl IOCTPOEHUS
rpadukoB pyHKIMI U U3yUYCHUS] KX CBOWCTB

DOyHKIMH. Urenne u mnocrpoeHue rpadpuxoB ¢ynkiuid. IIpumeps: | HaxoanTh ¢ moMouibio rpaguka QyHKIMY 3HaYEHHE OJHOM U3
YuciioBbie rpaduKoB QYHKIUHI, OTpasKaIOIIUX pealibHbIE IPOLIECCHI. paccMaTpUBAEMBIX BEIMYUH 110 3HAYECHUIO APYTOM.
byHkuun DyHKINH, OIMCHIBAIOIINE HPSAMYIO u oOpaTHy10 | B HecnoXHBIX ciyyasx BbIpa:kaTh (POPMYJIOH 3aBHCHMOCTh
v IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mexay BeTUUUHAMM.
I'padux pyHkumu y = x°. OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIWYUHBI B
Oyakupn y = 12, y = X3, y = /x, ¥ = E; *rpauaeckoe | ABUCUMOCTH OT H3MEHEHHS IPYroi
. e PacnosnaBath Buabl u3ydaembix ¢(yaknmii. Iloka3piBaTh
pellIeHNEe YPaBHEHUI U CUCTEM YPaBHEHU. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduKoB GyHKmit BHJIA: y = x4, y = X,
y=% Yy =5
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJIeHus Ul PELICHUs U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[pumensaTe nudpoBbie pecypcbl Ui MOCTPOEHUs TIpadUKOB
GyHKIHIA.
Yucna u Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3anuch yucia. | PopMyJaupoBaTh onpeaeleHue CTENEHH C LEIbIM IT0Ka3aTeleM
BbIYMCJICHHS. Pa3mepbl 00bEKTOB OKpy:karomiero Mupa (0T 3JIeMEHTapHbIX |(IpU HEOOXOJUMOCTH IO BU3YaIbHON OMOPE).
Crenennb YacTUL O KOCMUYECKUX OOBEKTOB), JUINTEIBHOCTD IpolieccoB | [IpeacTaBiasaTh 3anuch OONBIINX M MAJIbIX YACEI B CTAHAAPTHOM
€ LeJIBIM B OKPY’KAIOIIEM MUDE. Busne. CpaBHMBATBL 4YHCIA W BEIWYMHBI, 3allHCaHHBIE C
noKasareJjiem CBolicTBa CTENEHH C LIEJIBIM I10Ka3aTEIIEM. UCIoJIb30BaHueM crenenu 10.
(7 v) Hcnonb3oBaTh 3amuMch YHCEN B CTAaHIAPTHOM BHAE IS

BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPYKArOIIEM MUDE.

®opmy/IMpOBaTh, 3allMCHIBATL B CHMBOJIHYECKOH (popme H
WLIIOCTPUPOBATh NPUMePAaMH CBOMCTBA CTENEHU C ILIEJIBIM




nokasarenem (Ipu  HEOOXOIMMOCTH C  HUCHOJIb30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

I[Ipumensith  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPOKECHHM, COJIEpKAIMX CTENEHH C IIEeJIbIM IIOKa3aTejIeM ¢
UCIIOJIb30BAHUEM  CIIPAaBOYHOW WHGPOpMAuu. BbINOJHATH
JAelcTBHS C 4YHUCIaMHU, 3allMCAHHBIMHU B CTaHAApTHOM BHJIE
(YMHOXeHUE, JIeJIeHre, BO3BE/ICHHE B CTETICHb ).

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUH.

IlpuMeHATH €HMOCOOBI CPABHEHUSI YHWCEJ, BBIYMCIICHHI,
peoOpa3oBaHuil BbIPAXKEHU, pellIeHUs] ypaBHEHUH.
OcylmiecTBIATh CAMOKOHTPOJIb BBIIOIHIAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BBIYUCICHUH, MPEOOpa3OBAHMUI,
MOCTPOCHUH.

Pematy 3agaum W3 peaJibHOW  KU3HM, TPHUMEHSATH
MaTeMaTUYeCKue 3HaHWs M1 pelIeHUus 3afad U3 APYrux
MPEAMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHUs 3a/1a4u.

9 kiacce (99 uv)

Ha3zBaumue
pa3nena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH

Yucaau
BbIYMCJIEHUS.
JlelicTBUTEILHBIE
qucaa

99

PanmonaneHblie yncna, *UppalroHalIbHbIE YUCIa, KOHEUHbIE U
OeCKOHEUHBIE JECATUYHbIE Ipoodu. MHo0kecTBO
JNEHCTBUTENBHBIX  YHWCEN; JCWCTBUTEIbHBIE 4YHCIA  Kak
OeCKOHEeUHbIe JleCTUYHBbIE apoOu. B3aumHO onHO3HAYHOE
COOTBETCTBUE MEXJY MHOXECTBOM JECUCTBUTEIbHBIX YHCEN U
MHO’KECTBOM TOYEK KOOPJAMHATHOM MPSAMO.

CpaBHeHuEe  JCWUCTBUTENBbHBIX  YHCEN, apUPpMETHUECKUe

Pa3BuBaTh mpeacTaBlieHHsi O 4YHCIaX: OT MHOXECTBa
HaTypaJbHbBIX YHCEN 10 MHOKECTBA ACHUCTBUTEIBHBIX YUCE.
O3HaKOMUTBCS c BO3MOXXHOCTBIO MIPEICTABJICHUS
JNEHCTBUTENLHOTO YHClIa KaKk 0ECKOHEYHOU IEeCSITHYHON Apodu,
NPUMEHSATh JIECATUYHbIE NPUOIMKEHUS paAlUOHAIBHBIX U
UPPALMOHATIBHBIX YUCEI.

*3anucbIBaTh, CPaBHUBATH " yHOpSA104MBATH




JEUCTBUS C NEUCTBUTCILHEIMY YHCIIAMU. *

[TpubmmxéHHOE 3HaYEeHNE BETMYHHBI, TOUHOCTh MPUOTMHKCHHUS.
Okpyrnenune uwncen. [lpukuaka u  OLIEHKAa PE3yJIbTaTOB
BBIYMCIICHHH.

JECUCTBUTEIBHBIC YUCa ™,

BeimosHATh, coYyeTas YCTHbIE W NHMCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe [JeHCTBUS C PAlMOHAILHBIMU YHCIAMU;
HAXO[MTh 3HAYCHHUS CTENEHEH C LEeNbIMU I0Ka3aTesIMH U
KOpHEH; BBIYMCJISITh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.
IMosyunTs mnpeacTaBiieHHe O 3HAYUMOCTH JECHCTBUTEIBHBIX
YHCeJl B IPAKTUYECKOM IEATEIIBHOCTU YEJIOBEKa.
AHaJIM3MPOBATh W [eJaTh BBIBOABI (II0CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPY PELICHNY 3aay.

OKpyrisiTb JEHCTBUTEIBHBIE YHCIIA, BHIMOJIHATH NPUKUIAKY
pe3yspTaTa  BBIYMCICHUH, OLEHKY 3HAUYE€HUH  YUCIIOBBIX
BBIPA)KCHU.

3HAKOMMTHCS C UCTOPUEN Pa3BUTHS MATEMATUKH.

DOYyHKIUH
(20 9)

KBangpatnunas ¢ynkums, e€ rpaduk u cBoiicta. Ilapabomna,
KOOP/IMHATHI BEpIIMHBI IapaboIIbl, 0Cb CAMMETPHUH NapadoIbl.
Crenennble GyHKINHU ¢ HATYpaJIbHBIMU ITOKA3aTeNsIMU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

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

k
—\/_’)’—;-

Pacno3naBaTh BUb U3y4aeMbIX (DYHKIHIA, HILTHOCTPHPOBATH

CXeMaTH4YeCKH, 00BSICHATH PACIOJOKEHUE HAa KOOPAMHATHOMN

TI0CKOCTH rpadukoB GpyHKuMi BUga: y = kx,y = kx + b,,y =

ax?, y = ax’,
k .

y = 4/X, ¥ = = B 3aBHCHMOCTH OT 3Ha4e€HHH KOIP(HUIHUEHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacno3naBarthb KBaipaTUYHYIO QYHKIIUIO IO (popmyie.
IpuBoauTH, TNpPUMEPHI KBAJAPATUYHBIX 3aBHCUMOCTEH W3
peaNbHOM XU3HHU, QUIUKH, TCOMETPHUH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaJpaTUYHOM
Qyakuuu  y = ax’> + bx + ¢ (upy  HEOOXOAUMOCTH  C
HampaBJIsIoONIEi TOMOUIBIO).

CTpouTh 1 H300paxKaTh CXeMaTHYeCKH IpaQUKU KBaApaTUUHBIX
(yHKIMi, 3a1aHHBIX GOpMyTaMu BUIA Y = ax’, y = ax’> + ¢q,y
=a(x +p) y=ax’> + bx + ¢ (upu HeOOXOZUMOCTH C
BHU3YyaJIbHOU OMOPOIA).

AHATU3MPOBATH M NPUMEHSATH CBOHCTBA N3YUYEHHBIX QYHKIUN
JUIi MX TIOCTPOCHHS, B TOM YHCIE C TIOMOMIBIO IU(PPOBBIX




pecypcoB.

YpaBHeHnus JIuneiinoe ypaBHeHue. Pemenue ypaBHeHui, cBomdmuxcd K|OcBauBaTh, 3aNOMMHATHL W NPHUMEHATH TrpaduyecKue
U HepaBeHCTBA. JIMHENHBIM. MeTOAbl IIPU PELIEHUM ypPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHnust KBagpatHoe ypaBHeHue. Pemenue ypaBHeHM, cBopsmuxcsd|(Ipd HEOOXOAMMOCTH C ONOPOM Ha aJIrOpuUTM Y4eOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKBapaTHbIC ypaBHEHUS. JENCTBUN).
nepeMeHHOMH *[Ipumepsl pelieHUs ypaBHEHMH Tperbell M ueTBEpTOH | Pacmo3HaBaTh Lienble U APOOHBIE YPABHEHUS.
(14 v) CTEIEHEH Pa3JI0KEHUEM Ha MHOKUTEIN. * Pemiate JiMHeliHbIe M KBaJpPaTHbIe YPaBHEHHUs, YPaBHEHHS,
Pemenue 1poOHO-pallMOHAIbHBIX YPAaBHEHUH. CBOJMIIMECS K HHUM, MpocTedlne JpoOHO-palllOHATIbHbIE
Pemenne TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOJIOM. YpaBHEHHSI.
IIpenaaraTs BO3MOXHbBIE CIIOCOOBI pellIEHHs] TEKCTOBBIX 3ajad,
o0cy:k1aTb HMX M PpelaTb TEKCTOBBIC 33aJa4d Pa3HBIMU
crocobamu.
3HAKOMMTBCS € HCTOPHEI Pa3BUTHS MATEMaTUKU
YpaBHeHnust YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHUMATb, WHTEPIPETHPOBATH
U HepaBeHCTBA. JluneiiHble HEPAaBEHCTBA C OJHOW EPEMEHHOM U UX PElIEHHUE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrtBa Cucrtembl TUHEWHBIX HEPABEHCTB C OJHOW NEPEeMEHHOH M MX | BBIMOMHATH NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh UL
(16 v) penenue. peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
KBazpaTHble HEpaBEHCTBA U UX PELICHUE. Pacno3HaBaTh JTUHEIHBIE U KBAaJPaTHbIC HEPABEHCTBA.
['paduueckass  wHTEpHpeTans HEpPaBEHCTB W cucteM |PemaTh  JIMHEWHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEWHBIX
HEPABEHCTB C ABYMsI IEPEMEHHBIMU. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIMX KBaIpAaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAaTh IIOITYyYCHHBIE PELICHHUS.
M300paxkaTh pelieHre HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YHUCIOBOM MPAMOH, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOJIOB.
Pemiath KBajpaTHbIE HEPABEHCTBA, MCMOJIb3Ys TIpaduyeckue
IIPEJICTaBICHHUS.
OcBanBaTh W TPUMEHATHL HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHUCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.
YpaBHenust JluneliHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U ero rpaduk. |OcBamBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU U | JIMHEWHBIX YpaBHEHHI ¢ ABYMs NEPEMEHHBIMHU U CHUCTEMBI JIBYX
Cucrembl e€¢ pemieHue. PemieHuwe cucreM ABYX YpaBHEHUH, OJHO W3 |YypaBHEHMi, B KOTOPBHIX OJHO YPABHEHME HE SIBIISAETCS JIMHEHHBIM




YPaBHeHUil KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOM CTEIICHH. (o BU3yaJIbHOM OmOpe).
(14 v) ['padmyeckas uHTEpHpeTalusi CHUCTeMbl ypaBHeHHH ¢ AByMs | Mcmosib3oBaTh (QyHKIHMOHATBHO-Tpa@UUecKue IMpeiICcTaBICHUS
MepEeMEHHBIMHU. JUIS pellleHUsl M UCCJIeI0OBAHNSI YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a71a4 anredpandeckum crocoOom. AHATU3NPOBATh TEKCTHI 3a/1a4, peliaTh UX alredpandyeckum
CHOCOOOM: MEPeXOUTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBHS
3aJjauM K aredpandyeckoi Moeau MyTEM COCTaBICHHS CHCTEMBbI
YpaBHEHUI; pelIaTh COCTaBICHHYI) CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPHEI Pa3BUTHs MATEMaTUKU
YucioBble [ToHsITHE YMCIIOBOM MOCIIEOBATEILHOCTH. OcBanBaTh M NMPUMEHATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
MocJjieIoBaTeIbHOC |33aHne MOCIEeIOBATEIbHOCTH PEKYPPEHTHOW (GOpMYIIOi U |pedyeBble BBHICKA3bIBAHHUSI C WCIOJIH30BAHUEM TEPMHHOJIOTHH,
™ dbopMy1oii n-ro uneHa. CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbLHOCTH.
(15 9) Apudmernueckas u reoMmerpuueckas nporpeccuu. ®opmyisl 7- | AHAIU3UPOBATH POPMYITY 72-TO WIEHA [1OCIIE0BATEIbHOCTH WIN

ro wieHa apu(MeTHYecKOil M TeoOMETPHUYECKON MpOrpeccuii,
CYMMBI IIEPBBIX 1 YWICHOB.

*M300paskeHne 4WICHOB apU(pMETHUYECKOH U TeOMEeTpHUYEeCKOn
IIPOrPECCUM TOYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIbHBINA POCT.

CrnosxHble MPOLIEHTHL. *

PEKYPPEHTHYIO bopmyny U BBIYHCISATH YJICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH dopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOCHUNU

IIOCJIEZI0BATEbHOCTH, €CJIU BBINKMCAHBI IEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0 M  TE€OMETPUUYECKYIO
IPOTPECCUU NPH pa3HbIX Croco0ax 3aJaHMus.

Pemath 3a7auu ¢ HCIOJNb30BaHMEM (GOpPMYyNT n-TO 4YiIEHA
apu(METUYECKOH U TE€OMETPHUUECKOW MPOrpeccHif, CyMMBI
MIEPBBIX /1 YWIEHOB C ONOPOil Ha CIIPaBOYHYIO HHPOPMALIHIO.
*U300paxkaTb WICHbl IIOCJIEI0OBAaTEIBHOCTH TOYKaMH Ha
KOOPJAWHATHOM TNIOCKOCTH *,

PaccmaTpuBaTh NnpuMepbl NPOLECCOB M IBJEHUH U3 peanbHON
KHU3HU, WUIIOCTPUPYIOUINE U3MEHEHHE B apUPMeTHUecKOi
pOTpeccud, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH rpapuuecKu’™.

Pemars mnpocreiimme 3aga4yM, CBA3aHHBIE C YHCIOBBIMU
MOCJIEI0BATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOMN
KU3HU € HCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJOTUH
(37K TPOHHBIX TabIUI], rpaUUECKOro KaabKyasiTopa U T.I1.).




*PemaTh 3a7a41 Ha CJI0XKHBIE IPOLIEHTHI, B TOM YHCJIC 33]Ia4H U3
peasibHOM MPAKTUKH (C UCIIONIb30BAaHUEM KaJIbKYJIsTOpa). *
3HAKOMHTBCSI ¢ HICTOPHEN Pa3BUTHUS MATEMATUKH.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
3HAHMH

(11 9)

Yucaa W BbIYUCIeHHs (3aIHCh, CpPaBHEHME, ACHCTBHUS C
I[eﬁCTBHTeJ’IBHLIMH quciiaMu, YuCJIOBasd IpsaMasd, HIPOUCHTHI,
OTHOILICHUSI, POIOPIIMHU; OKPYTIICHHE, IIPHOIIMKCHUE, OLICHKA;
pelIeHHEe TeKCTOBBIX 33/1a4 apH(PMETHIECKUM CIIOCOOOM).

Aulredpanyeckue BbIpaKeHUs (mpeobpazoBanue
anredpanvdeckux BHIPAKEHUH, TOMYCTUMbIC 3HAYCHUS).
@DyHkouu (MIOCTPOCHHE, CBOWCTBA M3YUYEHHBIX (DYHKIIMIA;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarh NOHATHAMM: MHOXECTBO, IIOAMHOKECTBO,
olepalnyy HaJ MHOXECTBAMH, HCHOJb30BaTh Tpaduieckoe
IIPEJICTAaBICHUE MHOXKECTB Ul ONIUCAHUS PEaJIbHbIX IIPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIUMOCTb HATypaJbHBIX YHUCEN, IPU3HAKU
JIEIMMOCTH, LIE€JI0€ YHUCIIO, MOAYJb 4Hcia, OOBIKHOBEHHAas U
JecaTu4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbINoOJHATH 1eHCTBUSA, CPABHUBATH M YIIOPSA04YMBATh YUCIIA,
IIPEACTABILAITh YHCIA HAa KOOPAMHATHOM MPSMOHM, OKPYIJIATH
YHUCJIa; BBINOJHATH NPHUKHAKY M OLEHKY pe3yJlbTara
BBIYMCIICHUM.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEpKAIUE IPOLICHTEI, 101,

YacTH, BbIPaXXAIONIME 3aBUCUMOCTU: CKOPOCTb — BpeMsi —
paccrosiHue, 1€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/AA.

Pa3oupartpb peanbHble KU3HEHHBIE CUTYalllH, (GopMYJIMPOBATH
UX Ha A3bIKE MATEMATUKH, HAXOAUTh pELICHUE, IPUMEHSA
MaTEMaTHYECKHUN anmnapar, MHTEePIPeTHPOBATHL PE3YIbTaT
OnepupoBaTh NOHSATHUSIMH: CTENEHb C ILEJIbIM IOKa3aTelEM,
apudmeTnyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas Jpo0b, TOXKIIECTBO.

BbINOJHATL OCHOBHBbIE JeficTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBBIBATH IElble, APOOHO-PALMOHATIbHbIE
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMH, pEalu30BbIBATh
pa3jgoKEHUE MHOIOYIEHAa Ha MHOXUTENIN, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyJl Pa3HOCTH KBaJApaTOB U KBajapaTa




CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAIUIO);
HAXOJHUTh JOIYCTHUMbIC 3HAYEHHsI MEPEMEHHBIX JUIs TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoaenupoBarh ¢ IOMOIIbIO (OPMYN pealibHbIE MPOLECCHl U
SIBJICHHUSL.

OnepupoBath moHATHAME: QYHKIMS, TpaduK QYHKIUHN, HYIU
GYHKIIUM, TMPOMEKYTKH  3HAKOMOCTOSHCTBA, IMPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HAaHOOJIbIlIEE U HAUMEHbIIEe 3HAYCHUS
byHKIMN.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBONWCTBA (D YHKIIUH,
CTPOUTH UX TPaPUKU.

OnepupoBaTh NOHATHSIMU: ITPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUHOHAIBHOCTb,  JIMHEWHas  (QyHKUUS,
KBajpaTuuHas QyHKIus, mapadoia, runepoona.

Hcnoab3oBaTh rpaduKu 1J1s ONIPEIEICHUS CBOMCTB, IPOLIECCOB
U 3aBHCHUMOCTEH, IS pelIeHus 3auad M3 JPYyrux ydeOHBIX
IIPEAMETOB M PEAJIBHOW JKU3HHU; MOJEJUPOBATH C IIOMOIIBIO
rpaduKoOB pealibHbIe MPOLIECCHI U SIBICHUS.

BobipaxaTth GopmMysiaMu 3aBUCUMOCTH MEKIY BEJIUUYNHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMU )

7 kaacc (He meHee 68 u)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
IIpocreiimme [Tpocreiimue reoMeTpruuecKue 0ObEKThI: TOUKH, IPSAMBIE, IyuH | DOpMYJIHPOBATH OCHOBHBIE TIOHATHS U ONIPEICIICHHS.
reoMeTpu4yecKue U YIJIbI, MHOI'OYTOJIBHUK, JIOMaHasl. Pacno3zHaBaTh  M3y4YeHHbIE  Te€OMeTpUYecKue  (QUrypsi,
durypsi CMexHbIEe U BEpTUKAIIbHBIE YTJIbL. ompeieJiATh WX B3aUMHOE pACIOJIOKEHUE, BBINOJHATH

M UX CBOMCTBA.

Pabota ¢ mpocreiinMu yeprexamu.

YepTEXK M0 YCIOBHUIO 3a/1a4M (C UCIOIB30BAHUEM CMBICIOBOM




N3mepenue W3mepeHue JMHEHHBIX W YIJIOBBIX BEJIMYUH, BBIYMCIICHHE |OMOPHI: HABOJSIIME BOMPOCHI W/WUIM alropuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIUYUH [lepumerp u  miomans  ¢uryp, coctaBieHHbIX w3 |I[IpoBoanTH ImpocTeiiliie NOCTPOSHUS C IOMOLIBIO IUPKYIS U
(14 ) MPSIMOYTOJIbHHKOB. JIUHEHKH.
W3mepsiTh JIMHEHHbIE U YTIIOBBIEC BETMUYNHBI TEOMETPUIECKHUX U
NPAaKTUIECKUX OOBEKTOB.
OmnpenenasiTb «Ha TJa3» pa3Mepbl pPEAITbHBIX OOBEKTOB,
NMPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemiarp 3a7a4u Ha BBIYHCICHHUE JJIMH OTPE3KOB W BEIUYHH
YIJIOB.
PemaTtp 321241 Ha B3aMMHOE PACIIONOKEHUE TE€OMETPHUYECKIX
dburyp.
IMpoBoauTh KiIacCU(PUKALUIO YIIIOB, BLIYMCJIATD JIMHEHHbIE U
YIJIOBbIE BEIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOAUMBIE
JIOKa3aTeJIbHBIE PACCYKICHHS.
3HAaKOMUTbHCS C UCTOPUEH pa3BUTHUS TeOMETPHH.
TpeyroabHUKHU [TorsiThE O  paBHBIX  TPEYroJdbHUKAaX W  TepBUYHBIC | Pacmo3HaBaTh Tapbl PaBHBIX TPEYTOJBHUKOB HA TOTOBBIX
(22 9) MPEJCTaBICHUsT O paBHBIX (KOHTPYIHTHBIX) (urypax. Tpu|depTrexkax (C yka3aHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTHU C

IIpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[IpusHakn paBeHCTBa  NPSAMOYTOJBHBIX  TPEYTrOJIBHHUKOB.
CBOICTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOe1peHHbIE U pAaBHOCTOPOHHHE TPEeYroJbHUKU. [Ipu3Haku
U CBOMCTBA PABHOOEPEHHOIO TPEYrOJIbHUKA.

[TpotuB GonblIeil CTOPOHBI TPEYrOJbHUKA JEXKHUT OOJBLIMHA
yToJL.

[Tpocreiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroyibHUKa. HepaBeHCTBO TOMaHOK™.
[TpstMOyTONBHBIN TPEYroJIbHUK € yriaoM B 30°.
[IepBble TOHATHS O 10KA3aTEIbCTBAX B FTEOMETPHH.

*HepaBeHCTBO

BHU3yaJIbHOW OIIOPOM.

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIPEJEICHHUS: OCTPOYT'OJIBHOTO,
TYIOYTOJIEHOTO, HIPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPEYrOJIbHUKA, CECPCANMHHOTO NEPpNCHAUKYIIApa

OTpe3Ka; MepuMeTpa TPEYrojbHUKAa IMPH HEOOXOIUMOCTH C
OINOpPOM Ha AJITOPUTM IpaBUJIA.

®opmyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TpEeyrojbHHKA.

CTponTh 4epTeKU, peliaTh 3aa4M C IIOMOIIbIO HAXOKICHHUS
pPaBHBIX TPEYTOJIBHUKOB.

IIpumensTs NPU3HAKW  PABEHCTBA  IPSMOYIOJbHBIX
TPEYroJbHUKOB B 3aqadyax (C HCIIOJIb30BAaHHEM CMBICIOBOM




OTIOPBI: HABOJAIINE BOMPOCHl W/WIIM alTOPUTMA Y4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1mHU(POBBIE pPECypCchl I HMCCIA€I0BAHHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCSI ¢ HCTOPHEl Pa3BUTHS T€OMETPHHU.

IMapaieabHble [TapayuienpHple npsiMble, uX cBoWcTBa. Hakpect nexamue, | @opMyJMpoBaTh  NMOHATHE  MAPAUICIBHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJTHOCTOPOHHHUE YIIIbI (00pa30BaHHBIC NIPY | HAXOAUTH IPAKTUUYECKUE TIPUMEPHI.
yIJI0B HepeceyeHH MapauiebHbIX MPSAMBIX CEKYILEH). M3y4yaTh CBOICTBa YIioB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [TpusHak  nDapauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHBIX MPSAMBIX CEKYILIEH
(14 v) paccTOsHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTs pokazareabcTBa. POpMyIHPOBaThH TeopeMy
CyMmMa yriioB TpeyroyibHUKa U MHOTOYTOJIbHUKA. [apajuIeIbHOCTU  JIBYX HpPSIMBIX C  TIOMOLIBIO  YIJIOB,
BHeninue yrisl TpeyrojabHuKa 00pa30BaHHBIX MpPH MEPECEUEHUU ATUX TPSAMBIX TpETbel
IIPSAMOM.
BbrunciasTs CyMMYy YIJIOB TPEYTOJIbHMKA M MHOTOYT'OJIBHUKA.
Haxoautp uucioBble U OYKBEHHbIE 3HAUYE€HUS YIJOB B
rEeOMETPUUYECKUX 3a/ladaxX C MCIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
OxkpyKHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacaTenbHas k | @opMyJMpPOBaThL  ONpeaeeHusl.  OKPY)KHOCTH,  XOPJbI,
U KPYT. OKpyXHOCTH. OKpYXHOCTb, BIHUCaHHas B yroi. *[loHsTHe o|aMaMeTrpa W KacaTeIbHOM K OKpyxkHOcTH. M3yuaTrh uX
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca M CEpeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
MOCTPOCHUA NEPIEHIUKYIISAP KaK TEOMETPUUECKHE MECTa TOYEK *. HccnenoBathb, B TOM YKCIIE€ HCHOJIB3YS HH(PPOBbIE PECYPCHI:
(14 v) OKpy’KHOCTb, ONKCAaHHAs OKOJIO TPEyrojbHUKA. BrucaHHas B|OKpY)KHOCTb, BIMCAaHHYIO B Yroj; LEHTP OKPYXHOCTH,

TPEYTOJIbBHUK OKPY’KHOCTb.
IIpocreiimne 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOMW B YT'0JI; pABEHCTBO OTPE3KOB KaCATEJIbHBIX
*Ucnoan3zoBath MeToa ['MT s mokasarenbcTBa TEOPEM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TMOMOIIBIO
I'MT.*

OBJaaneBaThb MNMOHSATHUSIMM  BIHCAaHHOM W ONHCAaHHOMH
OKPYKHOCTEH  TPEYrOJbHUKA, HAXOAUTH LEHTPbl ITUX
OKPY’KHOCTEH C OIOPOH HA aNrOopuTM IpaBuIa.

Pemiath OCHOBHBIE 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOI'O




JJAaHHOMY; CEpEJUHHOI0 IEPHEHAMKYJApa JAHHOIO OTPE3Ka,
OpsIMOM,  MPOXOAAIEH  4epe3  JaHHYH  TOYKy U
NEPIEHANKYIISIPHON JTaHHOW NPSMON; OHUCCEKTPUCHI JaHHOTO
yria; TPEYrojJbHHUKOB IO pPa3IMYHBIM DJJEMEHTaM IIpH
HEOOXOJMMOCTH € HAIIPABJIAIOUIEH TTOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHSA N€OMETPHH.

[MoBTOpEHME,
00001menne
3HAHMH

4 4)

[ToBTOpenue u 00OOIIEHHUE OCHOBHBIX IMOHSITUH W METOOB
Kypca 7 kJacca.

Pemiars 3agaum Ha MOBTOPCHUC, HWIUIIOCTPUPYIOIIHUEC CBA3HU
MCXKAY pa3iIuYHbIMU YacCTsAMU Kypca.

8 kiacc (He meHee 68 4)

HazBaunmue
paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE CoAcpiKaHue

OcHoBHbIE BHbI JIeSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yeroipéxyroasnuuk |IlapannenorpaMM, ero npusHaku u cBoiictBa. YacTHbsle ciaydau | A300pamxaTh U HAXOAUTH HA UEPTEkKaAX UETBIPEXYTOIBHUKU
" napajuieJIorpaMMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBajApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroibHast | PopMyJaupoBaTh onpeeeHus: napajuiesiorpamma,

Tpanenuuu.
*¥Y nBoeHue Menuansl. LleHTpanbHas cummeTpus *

MpsIMOYroJbHMKA, poMOa, KBajapaTa, Tpameluu, paBHOOOKOH
Tpaneuuu, IpsIMOYroJIbHON Tpanenuu.

Hcnonb3oBaTth mNpH  pelieHMH TPOCTeHIIMX  3aga4
IPU3HAKU U CBOWCTBA: Mapajuierorpamma, npsMoyroJibHUKa,
pomOa, KBajgpara, Tpameuuud, paBHOOOKOW Tpameuuu,
MPSMOYTOJIBHOM TpareLuy.

IIpumeHsiT MeTO] YIBOEHUS MeIUaHbl TPEYroJbHUKA C
OTOpOil Ha AJITOPUTM IIpaBUJIA.

Hcnoabn3oBarh 1M(POBBIE pECypchl IS HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTBHCS C UCTOPHEH Ppa3BUTHS F€OMETPHH.




Teopema PaJjieca

*Teopema Daiieca u TeopemMa O IPOMOPIIUOHAIBHBIX OTpE3Kax.*

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBLIO LUPKYJIS U JIUHEHKHU C

U TeopeMa 0 Cpenuss nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeHss JMHUA.  |UCIOJIb30BaHWEe  TeopeMbl  @anmeca W TEOpeMbl O
nponopunoHaabH | *[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX,  CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPONOPLUUOHAIBHBIA OTPE30K € ONOPOM Ha 3pUTEIBHYIO
nojao0HbIE CBoiicTBa 1IEeHTpa Macc B TPEYTOJIbHUKE. HArJISIHOCTb.
TPeYroJbHUKH [lonobubie  TpeyrombHuku. Tpu  mpusHaka  nonoOus | HaxoauTh mo1oOHbBIE TPEYrOJbHUKH HAa TOTOBBIX YEPTEXKAX C
(15 49) TpeyroJbHUKOB *. [IpakTrueckoe NpuMEHEHHE. yKa3aHUEM COOTBETCTBYIONIMX TIPU3HAKOB TOM0O0US TIpU
HEOOXOMMOCTH C BU3YaJIbHOI OMOpPOIA.
Pemath 3agaum Ha TOAOOHBIC TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSATEJIbHOTO IIOCTPOEHHUSI YEPTEKEU U HaXOKIACHUS
HOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIpaBJISOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
no100UsT HECIIOKHBIX T€OMETPUYECKUX 3a/lad C OMOpoil Ha
QJITOPUTM YUEOHBIX JEHCTBUM.
IIpuMeHsIT  TOJNyYEHHbIE  3HAHUS  OPU  PELICHUU
TrE€OMETPHUECKUX U MPAKTUIECKUX 3a/1a4 ITPH HEOOXOAUMOCTH
C HaIpaBJISIOLIEH TOMOILBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FCOMETPHH.
Inomane. [TonsiTHE 06 0OLIEH TEOPUHN TUIOLIAIH. OgianeBaTh NMEPBUYHBIMH TIPEACTABJIEHUAMH 00 oOIeit
Haxo:xnenue @opmynbel AJ IUIOMIAJM TPEYrojbHUKA, MapajiielorpaMMa. [TeOpur Iomanun (Mmepbl), ¢(OpMYJHPOBATHL CBOWCTBA
JIoIma e *OTHOIIEHUE TJIoUIaiell TPEYrOIbHUKOB C OOLIMM OCHOBaHHMEM | IJIOLIA M, BBISICHATD UX HArJISIIHBIA CMBICIL.
TPeyrojbHUKOB WM 00111el BBICOTOM. [lpumensats  Qopmynsl  IUIOIIAAM  Mapajlienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncienue miomaneit cioxHbIX (GUryp depe3 paz0OMeHUE Ha|TpeyroyibHHKa, Tpameuud ¢ ONOopod Ha  CIPaBOYHYIO
¢uryp. [lnomaaum |4acTu U JOCTPOECHHUE. * nH(pOpMaLIHIO.
nono0ubIxX puryp |Ilnomanu ¢uryp Ha kineryatoit Oymare. I[IpumensTs bopmyIbl IO BBIITYKJIOTO

(14 v)

[Tnomanu momo6ubIx Guryp. Beraucnenue mmomanei. 3agaqn ¢
MpPaKTUYECKUM coJiepkaHueM. *PerieHue 3agad ¢ MOMOIUIbIO
METO/Ia BCIOMOTATENbHOM TJIOMIAN. *

YETHIPEXYTOJbHUKA YePe3 TUArOHAM U YroJl MEXIy HUMH C
OTOPOH Ha CIPABOYHYIO MH(GOPMAITHIO.

Haxoauth momanu ¢Guryp, n300pakEHHBIX Ha KJIETYATOU
OyMmare, HCIOJIL30BaTh pPa30MeHNE HAa YacTU U JOCTPOCHHE.
Pa30upare mnpuMepbl HCIOJIB30BAHUS BCIIOMOTaTEIbHON
MJIOIAIU ISl pEICHUsI TEOMETPUYECKUX 3a]1ay.

Haxoauth 1I0manu mOAOOHBIX (UTYP C ONOpOH Ha




CIPaBOYHYIO HH(POPMALIHUIO.

BbIYMCJISITH TUIONIAIM PA3IMYHBIX MHOTOYTOJIBHBIX (QHUTYD.
PemaTh 3a1a4u Ha IUIOMIA/b C IPAKTHYECKUM COJCPKaHUEM
I0CIIE COBMECTHOTO aHAIIH3a.

Teopema Teopema Iludaropa, e€ mokazarenbcTBO u mpuMeHeHHE. | DopmynupoBatk Teopemy lludaropa, mcmosab3oBarh €€ B
IMudgaropa n Ob6parHas Teopema [Iudaropa. IPAaKTUYECKUX BBIYUCICHUSX.
Hayaja OmnpeneneHnue TPUTOHOMETPUYECKUX (DYHKIHMI ocTporo yria,|BraneTs HOHATUSMH TPUTOHOMETPUYECKUX (PYHKIMI OCTPOTrO
TPUTOHOMETPUH TPUTOHOMETPUYECKHE  COOTHOLIEHMS B IPSIMOYIOJIBHOM | yIila, HPOBEPATH UX KOPPEKTHOCTD.
(10 9) TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BbIBOIMTH  TPUTOHOMETPUYECKHUE  COOTHOLUEHUS B
CooTHoleHUsT  MEXIY CTOPOHAMH B NPSMOYTOJbHBIX |IPSIMOYTOJIBHOM TPEYrOJbHUKE C OHNOpPOH Ha CIPABOYHYIO
TpeyrojabHuKax ¢ yrinamu B 45° u 45°; 30° u 60°. UH(OPMALIHIO.
HccnenoBarh  COOTHOLIEHHS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIOIICH TOMOIIIBIO.
Hcnoan3oBath  (GOpMyNIBI  TPUBEACHUS W OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO JUIsl HAX0XKJICHHS
COOTHOILICHUH MEXAy TPUTOHOMETPUYECKUMHU —(QYHKIUSIMHU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOopMaLHIO.
IIpumeHsITH TOJYyYEHHBIE 3HAHHUA M YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3a1ad (Mpu HEOOXOAMMOCTH C OINOpOH Ha
JITOPUTM TPaBUIIA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FEOMETPHH.
Yriasl B BrincanHble M LEHTpaJIbHBIE YIVIBI, YTOJ MEXIY KacaTelbHON U | MOpMY/IHpPOBATh OCHOBHBIE OIIPEAEICHUS, CBS3aHHbBIE C
OKPY’KHOCTH. XOpI0H. yriamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPaJIbHBIN yTro).
Bnucannsbie VYTIbl MEXKAY XOPAAMHU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONHpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BrircanHble ¥ OnKMCaHHbIE YETHIPEXYTONbHUKH, UX MPU3HAKU U | BBIYMCIATH YIJIbl C TOMOIIbIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWcTBAa. IIpuMeHeHHe HTHX CBOMCTB MpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
. FeOMETPUUECKUX 3aj1au. LEHTPAJIBHOM yIJle MpH HEOOXOAUMOCTH C BHU3YaJIbHON
KacarenbHbie B3aumHoe pacnonoxeHue OByX OKpykHocTe. Kacanue |onopoii.
K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO U(POBBIX PECYPCOB,
Kacanne BIIMCAHHBIE U ONMCAHHBIEC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX




OKPY KHOCTeii CBOWCTBA U MPU3HAKH MIOCJIE COBMECTHOTO aHAJIM3a.
(14 9) Hcnoab30BaTh 3TH CBOMCTBA M MNPU3HAKUA IIPU PELICHUU
3a1ad.
IMoBTOpEHHE, [ToBTOpEHHE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u §|PemaTh 3aga4ydm Ha MOBTOPEHUE, WIUTIOCTPUPYIOIIME CBS3U
o0o0menne KJIacCcOB, 0000IICHNE 3HAHHIA. MEX/y pa3IMYHbIMU YacTAMHU Kypca.
3HAHMH
G
9 kaacc ( 66 1)
Ha3Banmue

pasnesa (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUroHoMeTpudeckux (GpyHkuui yriao or 0° no|@opMyJupoBaThL  ONpeleieHusi  TPUTOHOMETPUUYECKUX

Teopemsl 180°. KocuHyc u cuHyC mpsMoro u Tymoro yria. Teopema|(QyHKIMH TYyNbIX W TPSIMBIX YIJIOB C BH3YalbHOW OMOPOIA.

KOCHHYCOB M KocuHycoB. (O00OmEHHass) Teopema CHHYCOB (¢ paaumycoM | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. OTHMCAaHHOM OKpYXXKHOCTH). HaxokeHue JUIMH CTOPOH U BEJIMYUH | paJINYCOM OMMCAHHON OKPY>KHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiate TpPEyrojbHUKM C ONOPOM Ha aNrOpPUTM YUEOHBIX

TPEyroJibHMKOB dopmyna MIOMIAAA TPEYroJIbHUKA Yepe3 JIBE€ CTOPOHBI U YIoJl | ACHCTBUM.

(16 u) Mexay HuUMu. QopMyiia IIom@aau 4eTeIpEXYrojJpHNAKA Yepes ero | Pemare  nmpakTudyeckue — 3a/avd,  CBOAsSIIIUECS K
JTUArOHAIN U IOl MKy HUMHU. HAXO0KIECHUI0 PA3JINYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe NpUMeHEHHUE T0Ka3aHHbIX TEOPEM.

IIpeodpasoBanue | *[lonsTHE O IPeoOpazoBaHUU MOJOOUS. OcBauBarhp NOHATHE npeoOpazoBaHms o100usI.

noxoous. COOTBETCTBEHHBIE YJIEMEHTHI TTOJJOOHBIX QUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TpH

Metpuueckue Teopema 0 TpPOM3BEAECHUU OTPE3KOB XOpH, TeopeMa o |mpeoOpa3oBanuu noaodus. HaxomuTs npuMepsl moaodus B

COOTHOIIIEHUS B MPOU3BEIEHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpYyXKarollel 1eiCTBUTENbHOCTH.

OKPYKHOCTH KacaTenbHOU. [I[puMeHeHne B pellieHnu reoMeTpuIecKuX 3a1a4. * | *“BbIBOAUTH METPUUYECKHE COOTHOLIEHUS MEXAY OTpE3KaMu

(10 v) XOpJA, CEKYIIMX W KacaTeJbHbIX C HWCHOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U HOI{O6HBIX TPCYIrOJIbHUKOB.




Pemarb reoMerpuueckue 3aJadyd M 3aJadyd U3 peajJbHOU
YKU3HH C UCIIOJIB30BAHUEM MTOJJOOHBIX TPEYTOJIHbHUKOB. *

BexTopsl OmnpeneneHue BEKTOPOB, CIOKEHUE M Pa3HOCTb BEKTOPOB, | Acmoab30BaTh BEKTOPbl KAaK HAIPABJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOPA Ha YUCIIO. HCCJIEN0BATH r€OMETPUYECKUN (mepemeriexue) 51
Pu3NYECKUN U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyeckuid (cuia) CMBICIBI  BEKTOPOB C ONOpOHl Ha
Pa3noxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPAaM.|BONPOCHBIM IUIaH.
Koopaunatsl BekTopa. 3HATH omnpejaeeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkansipHOo€ NPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHUE ISl | yMHOKEHUS BEKTOpa Ha 4UCIIO, HCCJIeI0BATH
HAaXOKJICHUs JUIMH U YIJIOB. reOMETPUUYECKUN U (PU3NYECKUIN CMBICIIBI 3TUX ONEPaLUi.
Pelenue 3a1ay ¢ HOMOLIBIO BEKTOPOB. Pematp reomMeTpuyeckue 3ajadyd €  MCIHOJb30BaHUEM
IIpuMeHeHre BEKTOPOB Ul PELICHUS 3aJad KUHEMATHKU U |BEKTOPOB.
MEXAHUKH. PackiaapiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
HUcnoab30BaTh  CKaIPHOE  IPOU3BEIACHUE  BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOWCTBA.
BblyucasaTe CymMMy, pasHOCTb U CKaJSIPHOE IIPOU3BEIAECHUE
BEKTOPOB B KOOPJIMHATAX.
IIpuMeHSAITh CKAIAPHOE IPOU3BENCHHUE I HAXOXKICHUS
JUITH U YTJIOB.
JexapToBbI JlexapToBbI KOOPAMHATEI TOYEK Ha IIIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJIBHON CUCTEMBI KOOPJMHAT,
KOOPAHHATHI Ha | *YpaBHeHue NpAMOM.* VYrioBoil ko3((UIMEHT, TaHTeHC YTIia|AeKapTOBbIX KOOPIUHAT TOUYKH.
IVIOCKOCTH HaKJIOHA, apajuiebHbIe U MEPIEHANKYISPHBIE MPSMBIE. HccaenoBath ypaBHEHHE IIPSIMOU M OKPY>KHOCTH C OIIOPOM HA
99 YpaBHeHHE OKpYXKHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIIPOCHBIN IIJIaH.

MIEPECEUECHMS] OKPYKHOCTH U MPSMOMN.
Meron KOOpAMHAT NIPU PEILIEHUH N'€OMETPUUECKUX 3a1ad.
Hcnonp3oBanne MeTo1a KOOPANHAT B IPAKTHYECKUX 3a/1a4ax

Haxoauts neHTp 1 paanyc OKpyKHOCTH IO €€ YpaBHEHUIO.
PemaTth 3a7a4u Ha HAXOXKIACHUE TOUEK NIEPECEUECHMSI TPSIMBIX
U OKPY>KHOCTEH ¢ MOMOIIBI0 METOIa KOOPAMHAT.
Hcnoan3oBaTh CBOWCTBA YIJIOBOTO KOA(QUIMEHTa MPSIMOI
MpU pEeUeHUH 3adad, A1 ONpPENeNIeHUs PacIOIOKEHUs
MIPSIMOM.

IIpumeHsITH KOOPJIUHATHI MPU PEIIEHUU F€OMETPUUECKUX U
MPaKTUYECKUX 3ajad, Uil IIOCTPOEHUS MaTeMaTHYECKHX
MOJIeJIel peaTbHBIX 3a/1a4 («METO KOOPAMHATY).
IMoab30BaTbesi 17 IOCTPOGHHUST WM MCCIEAOBaHUN




(G POBBIMU PECYPCAMHU.
3HAKOMUTBCS € HCTOPHEll Pa3BUTUS T€OMETPUU

IIpaBuibHbIE
MHOT'OYTOJIbHUKH.
Jlnuna
OKPYKHOCTH U
IJI0IAIb KPYra.
Bobiuuciienue
nJiomaaen

8 4)

IIpaBUnbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB.
Yucno m u MHA OKpPYXHOCTH. JlIMHA Iyr'M OKPYXKHOCTH.
Paagnannas mepa yraa.

[Inomanp kpyra M €ro 3Jl1€MEHTOB (CEKTOpa U CErMEHTa).
Brraucnenue miomianeit puryp, BKIIOYAIOMUX IEMEHTHI KpyTa.

dopmyanpoBaTh OIpeneIeHue
MHOTOYTOJIbHUKOB, HAXOJAUTh HX 3JIEMEHTHIL.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C
NOMOILBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, ONpenesiTh
YHCIIO 7T, JUIMHY JyTU ¥ PAJAHAHHYIO MEpY yIJia o oopasiry.
IIpoBoauThL Mepexox OT paJuaHHON MephI yIiia K rpajayCHOR
¥ HA00OpOT MO BU3yaJIbHOMU OMOpe.

OnpeneasaTs IJIOMAAb KPyTa.

BoiBoauts gopmyJibl (B TpalyCHOM U painaHHON Mepe) A
JUIMH JyT, ILIOINAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IJIaH.

BoruncasaTe 1wiomamu  (Guryp, BKIIOYAIONUX JJIEMEHTHI
OKPYXHOCTH (Kpyra) ¢ OOpOii Ha CIIPABOYHYIO HH(POPMAITHIO.
Haxoautp muioniaay B 3a7a4ax peajibHON KU3HH.

IMpaBUJIbHBIX

JABukeHust
IVIOCKOCTH
(8 1)

*[IoHsITHE O NBUYKEHUH IIJIOCKOCTH.

[TapamienpHeIil IepeHOC, MOBOPOT U cUMMETpHUs. OCH U LIEHTPHI
CUMMETpPHHU.

IIpocreiilre NpUMEHEHN B pELICHUU 3a1a4 *.

Pa3oupary  npuMepbl,  WUIIOCTPUPYIOLIUE
JBHYKEHUS, LIEHTPOB U OCEH CUMMETPUHU.
@DopMyJIHPOBATH ONPEICICHUS IAPALIEIBHOIO IEepPEeHoca,
[IOBOPOTA U OCEBOM CHUMMETPUU C BU3YAJIbHOW OIIOPOM.
HaxoauTh HENOABUKHBIE TOUKH 110 00pasLy.

HaxoanTh 1IEHTPB! U OCH CUMMETpUil pocTeHIuX Guryp mno
oOpasiry.

*IIpuMeHsITh TApaUICIbHBIA NEPEHOC U CHUMMETPHIO IIPU
pelIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30upaTh IpUMEpHI).
Hcnoan3o0BaTh /17151 HOCTPOCHUS U UCCIIE0OBAaHUIN IIUPPOBBIE
pecypcsl. *

IIOHATHUA

HoBTOpEHME,
0000111EeHME,
CHUCTeMATHU3ALMS
3HAHUM

IToBTOpEHNE OCHOBHBIX MOHATUH U METONOB KypcoB 7—9
KJ1accoB, 0000IIeHe U CUCTEMATH3ALIUST 3HAHHUI.
[Tpocreiie reomeTpuyeckue QUIYpHI ©U  HX
H3mepeHne reoMeTpuuecKiux BeITUYHH.

CBOMCTBA.

OnepupoBaTh MOHATHAMH: (QUIypa, TOUKa, HOpsMasi, yroi,
MHOTOYTOJIbHUK, PpaBHOOEAPEHHBII UM  PaBHOCTOPOHHUMI
TPEYTOJIbHUKH, MPAMOYTOJIbHBIM TPEYrOJbHUK, MEIUaHa,
OMcceKTpuca M BBICOTa TPEYTOJIbHUKA, Mapajljiesorpamw,




Q)

TpeyroybHUKA.

[TapasuienpHble U NEPIEHAUKYIIIPHBIC IPSIMBIE.

OKpyXHOCTb U Kpyr. l'eoMeTpuueckue MOCTPOCHHs. YTIbI B
OKpPYXKHOCTH. BnucaHHblE M ONHMCaHHBIE  OKPYXKHOCTH
MHOT'OYTOJIbHUKOB.
[Tpsimast © OKPYKHOCTb.
HeThIpEXYroJIbHUKY.
YETBIPEX YT OJIBHUKH.
Teopema [Tudaropa u Hayana TpuroHoMmerpun. Perenne oommx
TPEYrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApuwxkenus. [logobue. Cummerpus.
[Tnomans. Beraucnenne mnomaneii. [lnomaan mogoOHbIX Guryp.
JlexapToBbI KOOPANHATHI HA IUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnoucannnie n OITMCaHHBbIC

poMO, TPSAMOYTOJIBHUK, KBaJapar, Tpameuusi; OKPYKHOCTb,
KacaTeslbHast; PaBeHCTBO M 1o0o0ue (Guryp, TpeyroibHHUKOB;
MapayieIbHOCTh U MEPIEeHIAUKYISIPHOCTh MPSIMBIX, YrOJl
MEX1y MNpPSAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PACCTOSHUE, BEIUYMHA YIJa, IUIOMIAb,
HEepUMETP.

Hcnonw3oBates  (Qopmysbl: HepuMerpa UM IIJIOMIAAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAU KpyTa,
00bEMa MPIMOYTOJIbHOTO NapaljieIenuIe a.

OnepupoBaTh MNOHATHAMH: IPSAMOYrOJNbHAas CHCTEMA
KOOpJIMHAT, BEKTOpP; MCHOJIb30BAaTh OTU IOHATUS JJs
IPE/ICTaBICHUS JTAaHHBIX M PEUICHUs 3a7ad, B TOM YHCJE W3
JPYTUX y4eOHBIX TPEIMETOB.

Pemats 3agaulm Ha T[OBTOPEHHE OCHOBHBIX IIOHSTHH,
WITIOCTPAIMIO CBSA3EH MEXAY pa3IMYHBIMU YacTsIMH Kypca.
Bui6upats MeToa [UIs peLIeHUs 3a]auu.

PemaTh 3a1a4u U3 OBCEAHEBHOM KU3HHU.

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOTO KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IO TOAIAM OBYYEHUSI)

7 kaacc (He meHee 34 1)

Ha3zBanue
pa3nena (Tembl)
(umncy10 yacon)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0IHXCS

IIpeacrasiienue
AAHHBIX
(74)

[IpencraBnenne manHbIXx B Tabmumax. [Ipaktuueckue
BBIUMCIECHUS 10 TaOMMYHBIM JaHHBIM. M3Biedyenuwe u
WHTEpIpeTarus TabauyHbIX AaHHBIX. [IpakTHdeckas pabota
«Tabnuus».

I'paduueckoe mnpencraBieHne MAaHHBIX B BHIE KPYTOBBIX,

OcBanBath Ha  0a30BOM  YpPOBHe  CIOCOOBI
IIPEJICTABICHNUS] CTAaTUCTUYECKUX MJAHHBIX M YHMCIOBBIX

MacCMBOB C TIOMONIbIO TaONHWII © JOUarpamMm C
WCIOJNb30BAHUEM  AKTYaJbHBIX UM B&XXHBIX JIaHHBIX
(memorpaduaeckue JTAHHBIE, MPOU3BOACTBO




CTOJIOMKOBBIX (CTOJIOUATHIX) AMAarpaMM. UTeHHE U TOCTPOCHHE
nuarpamm. [Ipumeps! nemorpaduyeckux auarpamm.
[TpakTruyeckas padora «/luarpaMmsbDy.

MPOMBIIUIEHHON M CEJIbCKOXO3SMCTBEHHON NPOAYKLIHH,
0011IeCTBEHHBIC U TIPUPOIHBIC SIBICHHUS).

H3yyar, Metoabl paboTbl ¢  TaONMYHBIMH U
rpa@u4ecKuMy TMPEACTABICHUSAMH JaHHBIX C ITOMOIIBIO
U(PPOBBIX PECYPCOB B XOJA€ MPAKTUYECKHX paboT (c
HaITPaBJISAIONICH TOMOIIIBIO).

OnucareabHas
CTATHCTHKA
8 4)

Yucnoseie Habopbl. CpenHee apudmeTnieckoe.

Menauana yrcinoBoro Habopa. Y CTOMUMBOCTh MEIUAHBI.
[IpakTuueckas padota «CpenHue 3HAUCHUS».

HauGonpiiee n HamMeHblllee 3HAYEHHUS YHUCIOBOrO Habopa.
Pasmax.

OcBauBaTh Ha 0a30BOM YpPOBHe MOHSITHS: YUCIOBOMH
Habop, Mepa IEHTPAIbHOW TEHACHIMHM (Mepa ILIEeHTpa), B
TOM YHCJIe CpeaHee apuMeTnieckoe, MeIuaHa.
OnucpIBaTh CTAaTUCTUYECKHE JaHHbIE C IOMOIIBIO
cpeaHero apuMETHYECKOro U MeAnaHbl. PemaTs 3aqaun
(c WCMOJNB30BaHUEM 3PUTEIBHON HATNISAIHOCTH W/WIN
BepOaIbHOU OIIOPHI)

M3y4yaTh cBOiicTBA CPEAHUX, B TOM YHUCIIE C MOMOILIbIO
U(PPOBBIX PECYPCOB, B XOJ€ MPAKTUYECKHX padoT, (c
HATPaBJISFOIIEH TOMOIIBIO).

OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HauMeHbIllee 3HaUeHHsI YMCIOBOT0 MacCUBa, pa3Max.
PemaThb 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUM C MPHUPOJOH  JAaHHBIX M  LEJIIMHU
MCCIIC/IOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.

Cayuaitnas
H3MEHYUBOCTH
(64)

*CiyyaiiHasg U3MEHUMBOCTb (MpuMepsl). YacToTa 3HaUeHUH B
MacCHBE JaHHBIX. [’ pynnupoBka. ['uctorpaMmel.
[IpakTryeckas padora «CryyaiiHas U3MEHUUBOCTB». *

*(OQcBauBaTh NMOHSTHSI: YacTOTa 3HAYEHUNW B MacCHUBE
JIAaHHBIX, TPYIITIUPOBKA TAHHBIX, TUCTOTpamMmMa.

CTpouTh TUCTOrpaMMBI IO 00pa3iy

OcBanBaTh rpaguUecKue MpeICTaBICHUS PAa3HBIX BUIOB
CIy4yallHOH HM3MEHUYMBOCTH, B TOM YHCJIE C TOMOUIbIO
U (PPOBBIX PECYpPCOB, B X0J1€ TPAKTUUECKONU PabOTHI. *

BBenenue B
TeopuIo rpagos
4 )

*'pad, BepiuHa, pedpo. [Ipencrasienue 3agaun ¢ MOMOIIBIO
rpada. CreneHp (BaJ€HTHOCTh) BepmIMHBL. Uwcno pébep u
cymmapHas ctenieHb BepmuH. llens u muki. Ilyts B rpade.

*QcBauBaTh NOHATHS: Tpad, BepmuHa rpada, pedpo
rpada, cTeneHp (BaJICHTHOCTh BEPIUIMHBI), LIETIb U LIUKJL.
OcBauBaTh MOHATHS: MYyThb B Tpade, JiIepoB MyTh,




[IpencraBnenne o cBszroctu rpada. O6xon rpada (itnepos
nyTh). [IpencraBiaenne 06 OprueHTUPOBAHHBIX rpadax. *

00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO6cyk1aTh pellieHHe 32241 Ha IIOUCK CYMMBI CTETICHEN
BepLINH Tpada, Ha MOUCK 00Xxo/a rpada, Ha TOUCK MyTei
B OPUEHTUPOBAHHBIX rpadax ¢ HaIpaBJIAIOLIEH TOMOIIBIO.
OcBauBaTh CHOCOOBI TIPE/ICTABICHUS 3agad M3 Kypca
anreOpbl, T€OMETPUM, TEOPUH BEPOATHOCTEH, IPYrux
OpeIMETOB ¢ TOoMOIbl0 rpadoB  (KapThl, CXEMBI,
AJIEKTPUUYECKUE LIENHU, (YHKIUOHAIbHbIE COOTBETCTBHUSA)
Ha npuMepax. *

BepositHOCTB M

*Cny4allHbI ONBIT M CilydaiiHoe coObiTue. BeposiTHOCTE U

*(QcBauBaTh MOHATHA: CIy4YallHBIA ONBIT U Cly4ailHOe

4yacToTra gacTora CcOObITHS. Ponb ManoBEepOSATHBIX M HPAKTUYECKH | COOBITHE, MaJlOBEPOATHOE U INPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITUH B MpHUpojae u B oOmiecTBe. MoHeTa 1 | COOBITHE.

coObITHSA UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 4) [IpaxTnueckas padora «Yacrora BelnafeHUs opiaay.* npuUpoJie M OOIIECTBE HAa BaXXKHBIX MpUMEpax (aBapwd,
HECUaCTHbIE cilydau, 3aluTa HEPCOHATIBHON
uH(popMaluu, nepeaada JaHHbIX).
H3yuaTrh poib KIIACCUYECKMX BEPOSATHOCTHBIX MOZEIEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTh 4acTOTY COOBITMM B HPOCTBIX
HKCIIEPUMEHTax, B TOM 4YHCIIE C MOMOIIBIO LU(POBBIX
PECypcoB, B X0/1€ MPaKTUIECKOH paboThI. *

O0o00menue, [IpencraBnenne  gaHHbiX.  OmnwucarenbHas — craTUCTHKA. | [IOBTOPATH M3yYEHHOE U  BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aiiHOTO COOBITHS. 3HAHUH.

Sy PemaTs 3aa4n Ha Ipe/ICTaBIICHUE U ONIMCAHUE JAHHBIX C

MOMOIIBIO M3YYEHHBIX XapaKTEPUCTHK C HaIpPaBIISIOIIeH
HIOMOIIBIO.

O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,
MaJIOBEPOSITHBIX U TPAKTUIECKH TOCTOBEPHBIX CITyJaHBIX
COOBITHH, UX POJIM B IPUPO/IE U KU3HU YETOBEKa

8 kiacc (He menee 34 4)




Ha3zpanue
pasaesa (TemMbl)
(4uCy10 YacoB)

OcHoOBHOe co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 7 kjaacca
(44)

[IpencraBnenne  paHHbiX.  OmnucarenbHass — CTaTUCTHKA.
CrnydaiiHast ©”3MEeHUYMBOCTh. CpeiHre YMCIOBOI0 Habopa.
Cayuaiinsie coObiTusi. BepositHocTH 1 yacToThl. Knnaccuueckue
MOJEJIM TEOPUH BEPOATHOCTEN: MOHETA U UTPajibHAsl KOCTb.

I[loBTOPATH HU3YYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha

IIPEICTAaBICHUE W OIHCAaHUE JIaHHBIX
U3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
IIPEACTABJICHUE TI'PYNIIMPOBAHHBIX JAHHBIX M OIKMCAHUE
CIy4yallHOM M3MEHUYHUBOCTH.

Pemiate 3agayu (0 BH3YyaJbHOHl  omope) Ha
OIpeJieIeHNe YacTOThI CIy4alHbIX COOBITUMH, 00CYKACHNE
IPUMEPOB  CIy4ailHBIX COOBITHH, MaJOBEPOSTHBIX U
IPAaKTUYECKH IOCTOBEPHBIX CIIy4alHbIX COOBITUH, UX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

C IIOMOIIBIO

OnucarejbHast *OtknoHenus. Jucnepcust yucinoBoro Habopa. CranmaprHoe | *OcBamBaTh TOHSATHSI: JMCIEPCUs U CTaHJApTHOE
CTaTHCTHKA. OTKJIOHEHHE YUCJIOBOT0 Habopa. JlnarpaMMel paccerBaHusl. * OTKJIOHEHHE, WCIIOJIb30BaTh OSTU XaPaKTEPUCTUKH JUIsSI
PaccenBanme ONMUCAHUs PACCEMBAHUS JAaHHBIX.
JaHHBIX YuyacTBOBaTH B 00CY:KA€HHN TUNMOTE3bI 00 OTCYTCTBUU
4 v) WJIM HAJIMYWU CBSI3U IO IMarpaMmaM pacCerBaHUS.
CTpouth JMarpaMMbl pPACCEMBAHUSA 10 HMEIOLUIUMCS
JaHHBIM, B TOM YHCIIe C TIOMOIIbIO KOMITbIOTEpa (mocie
COBMECTHOTO aHajmn3a).*
MHuoxkecTBa MHoxecTBO, MOAMHOKECTBO. Onepanun Haa MHOXKecTBamu: | OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
(4 4) o0ObeMHEHUEe,  TepecedeHune,  gomoiHeHue.  CBoWCTBa | MOJAMHOXECTBO.
oTieparmit HaJ MHOXECTBaAMHU: repeMecTuTeIbHOe, | BBIMOJIHATH onepaunu HaJ MHOXECTBAMU:
coueTaTeIbHOE, PACIPEACIUTEIbHOE, BKIIIOUCHHUS. o0BbeIMHEeHNE, TIepecedeHre, ToNoIHeHne (1o oopasiy).
I'padnueckoe npencraBieHNEe MHOKECTB. Hcnoan3oBarb CBOICTBA: MIepPEMECTUTENBHOE,
coueTaTeNbHOE, paclpeAeIUTeNbHOe, BKIIOYEHUS (C

MCII0JIb30BaHUEM BU3YaAJIbHOM OIMOPHI).




Hcnoab3oBaTh rpaduueckoe NpeACTaBICHUE MHOXECTB
IIPU OINMCAaHUM PEAIbHBIX IPOLECCOB U SIBJICHUM, IPU
pEILIEHNN 3a/1a4 U3 APYTUX Y4eOHBIX IIPEIMETOB U KypCOB
(c MCIOJIb30BaHKEM BU3YaJIbHOM OIOPHI).

BepositHoCTH
CJIy4aiiHOT 0
co0bITUS
(64)

DJjieMeHTapHbIe COOBITHS. Cnyvaitnbie COOBITHSI.
bnaronpusTcTByromue aneMeHTapHbIe COOBITHS. BeposTHOCTH
coObITUi. OmbBITBI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH. Cy4aiiHbINA BBIOOD.

[IpakTuueckas pabota «ONbITH C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSMUI.

OcBauBatb Ha  0a30BOM  YpPOBHe  NOHATHS:
DIIEMEHTApHOE COOBITHE, CiIydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpusATCTBYIOIUX  3JIEMEHTAPHbIX
COOBITHI1, PABHOBO3MOXHBIE JIIEMEHTAPHBIE COOBITHS.
PemaTh 3a7aum Ha BBIUUCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH CIydailHOro
onbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HarsIHOCTH
U/Wn BepOATbHOW OIIOPHI).

PemaTth 3a7aum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUIH
B ONbITAaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C IOMOIIBIO KOMIIbIOTEpA (C
UCTIOIB30BAHUEM  3PHUTENBHON  HAISIIHOCTH — W/WIN
BEepOATBHOM OIOPHI).

[IpoBoauTs, M HM3y4YaTh OMBITHI C PAaBHOBO3MO>XHBIMU
AJIEMEHTAPHBIMH COOBITUSMU (C UCHOJIB30BAHUEM MOHET,
UTPATBHBIX KOCTeH, JIPYTUxX Mojieseit)
B XOJ€ TMpaKTHYeCKOW paboThl (C HCIOJb30BaHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*IlepeBo. CBolcTBa JaepeBa: €IMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BHCAYEH BEPILINHBI, CBSA3b MEXKAY UHCIOM
BEpLINH U yucioM péodep. [IpaBuno ymHO)eHUs. *

*(QcBamBaTh TOHSATHS: JEpPeBO Kak rpa¢d Oe3 IHKIa,
BUCsAYas BepIIMHA (JUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JaMeTp JepeBa.

H3yuath cBoOMCTBAa [epeBa: CYIIECTBOBAHUE BHUCSYEH
BEPLIMHBI, EIUHCTBEHHOCTh MYTH MEXAY JABYMS
BEpIIMHAMH, CBSI3b MEXIY YHUCIOM BEPIIMH U YHUCIOM
pEodep.

YuacTBOBaTH B 00CY K/1eHUM PelIeHusl 321241 HA IIOUCK
U IEpEeUYMCIICHue IyTed B JEpeBe, ONpPEAEICHUE uucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B




TOM YHUCJIC C IPUMCHCHUCM IIpaBUJia YMHOXKXCHUS. *

Cuayuaiinble
co0bITUS
(8 1)

*[IpoTuBOINIONIOKHOE  coObITHEe.  Jlmarpamma  Diinepa.
OO0beHEHUE U TIepeceueHue coOwbiTHii. HecoBmecTHBIC
cobbiTus. Dopmyna cioxeHuss BeposTHOCTeW. [IpaBuio
YMHOXKEHHUSI ~ BEPOATHOCTEH.  YCJIOBHas  BEpOSITHOCTb.
HesaBucumbie  coObiTusa.  IlpencraBienwe — cimydaifHOTO
SKCIIEpUMEHTA B BUJIE JiepeBa. *

*(QcBauBaTh MNOHSITHSI: B3aMMHO MPOTUBOIOJIOKHBIC
COOBITHSA, OMEpalMK Haa COOBITUSMH, OOBEAMHEHUE H
nepecevyeHre coObITUH, Auarpamma Oinepa (Dinepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coOBITUH ((HOPMYJIBI CTIOKEHHS BEPOSITHOCTEH ).
YuyacTBoBaTH B 00CY’K/1€HMHU pellleHUs] 3aJ1a4d, B TOM
YHUCJIE TEKCTOBBIC 3374 HA OINPEACIICHUE BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TOMOIIBIO
YHUCIOBOM MpsAMOW, AuarpamMm Oiinepa, (HOpMYIbI
CJIO’KEHHUSI BEPOATHOCTEH.

OcBauBarthb TNOHATHS: MIPaBUIIO YMHOXEHUS
BEpPOSITHOCTEH, YCJIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CITYYAHOTO OIbITA.
N3yuats cBoiicTBa  (OompenesneHus)
COOBITHIA.

YuyacTBoBaTHL B O00CY:KIeHHMH PpPelIeHUs 3aJa4yM Ha
ompesieNieHne U UCTIOIb30BAaHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTHL B O0CY:KI€HHMH PpPelIeHUs 3aJa4yM Ha
MOWCK BEpPOSITHOCTEH, B TOM UYHCIE YCIOBHBIX, C
WCIIOJIb30BaHUEM JIepeBa CIIy4alfHOTO OmbITa. *

HE3aBUCHUMBIX

0O06006menue,
KOHTPOJIb
4 4)

[IpencraBnenne naHHbix. OnucatenbHas craTUCTHKA. ['padsbl.
BepositHoCTh CIIy4aitHOTO COOBITHA. DIIeMEHTHI
KOMOHMHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemath 3aa4u Ha IPEICTABICHUE U ONIMCAHKE JAHHBIX C
MTOMOUIbIO M3YYEHHBIX XapaKTePUCTHK (c
MCIIOJIb30BAHUEM BU3YaJILHOM OMOPBI).

*YuyacTBOBaTh B O00CY:KIEHHH pelleHUA™ 3aaauM C
pUMeHEeHHeM Trpados.

Pemath 3agaum  Ha  HAXO0XJAEHUE  BEPOSITHOCTH
CIIy4alfHOTO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCII€ B ONbITaX C PaBHOBO3MO>KHBIMHU




AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4acTBOBaTh B O0CY:KI€HHUHM pelIeHHA™ 3ajauM Ha
HaXO0XKJICHUE BEPOSATHOCTEH OOBETUHEHUS U MEPECEeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTABICHUH U JepeBa CIy4aifHOro
OIIBITA.

*YyacTBoBaTh B 00CY:KI€HHH pelleHMs* 3aJa4yd Ha
nepevuciIeHne KoMOuHaui (4ncia nepecTaHoBOK, Yuciia
COYeTaHuil), Ha HAXOXXJACHUE BEPOSTHOCTEH COOBITHI C
IPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCII0JIb30BaHuEM TpeyroyibHuKa [lackans.

9 kyacc (He MeHee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(4MCJ10 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4al0IHXCs

IloBTOpPEHME
Kypca 8 kiacca
CR))

[IpencraBnenne  manHbix.  OmnmcaTenbHas  CTaTHCTHKA.
Onepanuu Haa coObITHIME. He3aBUCUMOCTh COOBITHH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTMCAHUE JaHHBIX.
Pemath 3agauyMm  Ha  HaxXOXIACHUE  BEPOSATHOCTEH
00BEIMHEHUSI W TIEPEeCeUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKux
MPEJCTaBICHUI U IEPEBA CIYYaHHOIO OIbITA.

Pemarp 3agaun Ha mepedrcieHue KOMOWHAIM (dyncna
MEePECTAaHOBOK, YHCJIa COYECTaHWI), HAa HAXOXKJICHHE
BEPOATHOCTEH COOBITHIA ¢ MPUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackais

DJIeMeHTBbI
KOMOMHATOPUKH

(CR))

KomOunatopHoe mnpaBuwio yMmHOXeHHs. [lepecTaHOBKH.
®axrtopuan. Codyeranus U 4uciao coueTaHuil. *TpeyronbHUK
ITackamns.* IIpaxTrueckas pabota «Bprancnenue

OcBauBath Ha  0a30BOM  yYpPOBHe  IOHATHSA:
KOMOMHATOpPHOE TMPAaBUJIO YMHOXEHUS, YHNOpSIOYEHHAs
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (pakTOpHal Yucia,




BEPOSITHOCTEH C MCIIOJIB30BAaHMEM KOMOMHATOPHBIX (DYHKITHI
JIEKTPOHHBIX TAOIUI.

coueTaHHe, YUCIIO0 COUeTaHuM, *TpeyroiabHuk [lackamns.*
Pemars npocreiimme 3agauym  Ha  [IEPEUYUCIICHUE
YIOPSAOYEHHBIX AP, TPOEK, IEPEUNCIIEHNE [1EPECTAHOBOK
M COYETAaHHM SJIEMEHTOB pA3JIMYHBIX MHOXECTB (IO
o0pa3siy).

Pemars mpocreiilnMe 3agadd Ha IPUMEHEHUE 4YHUCla
coueTaHuil B anredpe (COKpameéHHOe YMHOKEHHE, OUHOM
HrproToHa) (¢ HanmpaBIsIFOIIEH TOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C MOMOIIbIO
AIIEKTPOHHBIX TAOIUI] B XOJA€ MPAKTHYECKOW PaboTHI (C
BHU3yaJIbHOW OTIOPOiA).

I'eomeTpu4eckas
BEPOATHOCTH
(3 )

*['eomeTprueckasi BEpoATHOCTh. CiTy4aifHbIi BEIOOP TOUKHU U3
(GurypsI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH. *

*(OcBanBaTh MOHATHE T€OMETPUYECKON BEPOSITHOCTH.
YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
HAXO0XJICHHE BEPOSATHOCTEH B OMBITAaX, MPEACTABUMBIX KaK
BbIOOP TOYEK M3 MHOTOYI'OJBHUKA, Kpyra, OTpe3Ka WU
JIyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HUcnuiTanus
bepnyiu
(6 9)

Ucneitanue. Yenex u Heynava. Cepust MCIBITaHUI J10 IEPBOTO
ycnexa. Hcnbitanust bepHymin. BepositHoctn coObITHi B
cepun  ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnbiTanus bepuynm».

OcBauBaTh Ha 0230BOM ypPOBHe MOHSATHS: UCIBITAaHUE,
AIIEMEHTapHOE COOBITHE B UCTIBITAHUHU (yCIIeX U Heyaua),
cepusi UCHBITAHWM, HACTYIUICHHME IEpBOro  ycmexa
(neymaumn), cepusi ucnbITanuii bepuymm.

Pemiate  mpocreiimime 3axayd Ha  HAXOXIACHHE
BEPOATHOCTEH COOBITHI B CEpUU UCTBITAHUI JI0 TIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbl CyMMBbI
reoOMETPHUECKON Mporpeccuu (C onopoi Ha CIPaBOYHYIO
nH(popManum).

Pemiare  mpocreiimiue 3aia4d Ha  HAXOXIECHHE
BEPOATHOCTEH  JJEMEHTApHBIX COOBITMH B  CEpUU
WCIIBITAHUN bepHyIM, Ha HAaXO0XIEHUE BEPOSATHOCTHU
ONpEACIEHHOT0 4YHCIIa YCIEXOB B CEpPUM  HCHBITAHUUN
bepHysum (¢ BU3yallbHON OMOpPOiA).

H3yuyaTh B X0/11e NpaKTHYECKOH PadoThl, B TOM YHCIIE C




MOMOIIIBIO U(POBBIX PECYPCOB, CBOKWCTBA BEPOSTHOCTH B
cepuu ucneiTanui bepuysnnu

Cayyaiinas
BeJMYMHA
(69

CiyyaiiHas BeJIWYMHA W pacOpeicsieHue BEPOSATHOCTEH.
MareMarnueckoe OXHJIAHHE U JUCIEpPCUs  CIly4auHOU
BennuuHbl. [IpuMepel MareMaTHuecKoro OXUIAAaHUA Kak
TEOPETUUECKOI'0 CPEIHETO 3HAYECHMSI BEINUMHBI.

[TonsTHe 0 3aKoHE OOIBIIMX YKceN. V3MepeHne BeposTHOCTEH
C MOMOIIBIO YacToT. [I[puMeHeHne 3aKkoHa OONBIINX YHCEIL.

OcBouTh Ha 0a30BOM YpOBHE NOHSITHSI: ClydyailHas
BEJIMYMHA, 3HAYCHUE CIIy4anuHOMN BEJIMYMHBI,
pacnpeneneHue BeposiTHOCTEM.

H3yyath W 00CYyXKIaTh IPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIIYYalHBIX BEIMUYUH (POCT, BEC YEJIOBEKa,
YKUCJIEHHOCTb HACEJICHUS, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBIIMeCs] B Kypce CTATUCTHKH), MOJAEITBHBIX
CIIy4allHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4allHbIMU
omnbiTaMu (OpocaHre MOHETHI, WIPalbHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. II.).

OcBauBarh Ha  0a30BOM  yYpPOBHE  IOHATHSA:
MAaTEeMaTUYECKOE OXKUJAHHUE CIYYaliHON BEIMYMHBI KakK
TEOPETHUYECKOE CPeAHEE 3HAUCHUE, IUCTIePCUs CIIy4alHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOIO Habopa.
Pemath 3amauMm Ha BBIYMCIEHUE MAaTEMAaTHYECKOIO
OXKHMJIAHMS W  JHUCIEPCHH  JAUCKPETHOM  CIlydanHOU
BEJIMYMHBI 110 33JJaHHOMY paclpeelIeHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (c
HaMpaBJISIoONIE TOMOUIBIO).

3HAKOMHUTBCSI C MAaTeMaTH4YEeCKUM OXHJaHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeAcieHui, B TOM 4YHCIE
pacrpeeneHus CIy4ailHON BETUYUHBI «YUCII0 YCIIEXOB)» B
cepuH UCIbITaHuN bepHyrum.

M3yyath 4acToTy COOBITUS B  TOBTOPSIIOIIMUXCS
CIIy4alHbIX ONIBITAX KaK CIIy4alHYIO BEIMUYUHY.
3HaKOMHUTBCS C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnau): npu OOnbLIIOM YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pemath 3a1a4mn Ha U3MEPEHUE BEPOSITHOCTEN C IOMOIIIBIO
4acTOT (C HANPABJISAIONIEH TTOMOIIIBIO).

OO0cy:KIaTh POJIb 3aKOHA OONBIINX YHCET B 000CHOBAHUU




4aCTOTHOI'O METO0/1a U3MEPEHMSI BEPOSITHOCTEN.

OOcy)maTh 3aKOH OOJBIIMX YHUCEN KaK IPOsBICHUE
CTaTUCTUYECKON YCTOMUMBOCTH B U3MEHUMBBIX SIBJICHMSIX,
pOJIb 3aKOHA OOJBUIMX YHCEN B HPUPOJE U B KU3HU

4esI0BeKa.
O06o0menue, IIpencraBnenne  paHHbIX.  OmnwMcarenbHas — craTUCTHKA. | [IOBTOPATH H3YYEHHOE U BBLICTPAMBATH CHCTEMY
KOHTPOJIb BepositHOCTB CIIy4aliHOT O COOBITHS. DJIEeMEHTHI | 3HAHM.
(10 v) koMOuHaTopuku. CirydaiiHbIe BETUYHHBI U PACIIPEICIICHHUS. PemaTp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.

Pemats 3a1a4n Ha HaX0XK/JICHUE BEPOSITHOCTEN COOBITHIA,
B TOM 4YHCIE€ B ONbITaXx C PaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU cOOBITUSIMY, BEPOATHOCTEN
OOBEAMHEHNUST M NEPECeYeHUs] COOBITUN, BBIYUCIATH
BEPOSITHOCTH B OIIBITAX C CEPUAMM CIIyYaHHBIX UCIIBITAHUI

IIpu pazpabotke pabouell mporpaMMbl B TEMaTUYECKOM IUIAHUPOBAHUM  YUYTEHBI BO3MOXKHOCTH HCIOJb30BaHUS
AJIEKTPOHHBIX  (LUQPPOBBIX)  00pa30BaTEIBHBIX  PECYpPCOB,  SIBISIOMIMXCS  Y4€OHO-METOJUYECKMMHU  MaTepualiaMu
(MyJIbTUMEIUUHBIE MPOrpaMMBbl, SJEKTPOHHbIC YUYEOHMKH U 3aJaYHUKH, OJJICKTPOHHbIE OUOIUOTEKH, BHUPTyaIbHbIC
J1a00paTOpPUH, UTPOBBIC MPOTPAMMBI, KOJUICKIIUHA HU(PPOBBIX 00Pa30BATEIIBHBIX PECYPCOB), UCTIOIB3YEMBbIMU JJIs1 OOYUYEHUS U
BOCIIUTAHUSL PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LIIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
muaaktuyeckue BodmoxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUMU.






YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

» Anrebpa, 7 kmace/ MakapsraeB FO.H., Munmiok H.I'., Hemikos K.W. u apyrue, AkimonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»
» AnreOpa, 8 kiracc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue, AkiimonepHoe
obmectBo «M3natenscTBO «IIpocBemnienue»
» AnreOpa, 9 xiracc/ MaxkapsrueB FO.H., Munaiok H.I'., HemkoB K.W. u apyrue, AkiimonepHoe

obuiectBo «M3narenscTBO «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
Maremartuka. Anredpa: 7 - 9 kiaccol: 6a30BbIil ypOBEHb: METOJUYECKOE TTOCOOHE K
npeaIMeTHON TuHUM yueOHuKoB 1o anredepe FO.H.Maxkapsruesa, H.I'. Munatok, K.M.Hemkosa

u ap. /-2-e usa., crep. - Mocksa: IIpocsemenue, 2023. - 54 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/ 7f415b90

* Maremaruka. ['eometpusi: 7 - 9-e kacchl: 0a30BbI YPOBEHb: YueOHUK; 14-¢
u3aanue, nepepadborannoe, 7-9 knacc/ Aranacsiu JI.C., byty3os B.®., KagomiieB

C.b. u np., AkimonepHoe o6miectBo «M3marenscTBo «IIpocBerienne»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://www.yaklass.ru/




Matemartuka. BeposiTHOCTB U cTaTucTHKa: 7-9-€ Kilacchl: 6a30BbIi ypOBEHb: yUEOHHK: B 2
qactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pen. Amenko 1.B., Akunonepaoe
obuectBo «M3narenscTBO «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Matemaruka. BepossTHOCTB U cTatucTuka: 7-9-e kiiacchl: 0a30BbIi ypOBEHb: YUEOHHK: B 2

qactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pen. SAmenko 1.B., Akunonepaoe
obuiectBo «M3narenscTBO «lIpocBemnienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
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