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Pabouas mporpamma 1o yueOHOMy mnpenmeTy «Marematrukay (0a30BbIN
ypoBeHb) (mpeameTHas oOmacth «Marematuka U HMH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHuKe, MaTeMaThka) BKIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHHs, IUIaHUPyEeMbIE pe3ylIbTaThl
OCBOEHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[HOACHUTEJIBHA A 3AIIMCKA

PabGouass nporpaMma 1o MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxudeckoro pa3sutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€T0 00pa30BaHuUs
NoJAroToBlIeHa Ha ocHoBe denepalibHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro ooduero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (mamee — D®I'OC OO0OO), denepanbHOM ananTUPOBAHHOU
00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus JJIsl 00YUaIOIINXCS C
OrpaHUYEHHBIMU BO3MOXHOCTAMU 3710poBbs (IIprkaz Munnpocsemenus Poccun ot
24 nosiopst 2022 . Ne 1025), deaepanbHOM pabouei mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMbI
BOCIIUTAHUSI, C YYETOM PaCHpe/IeIEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbraram  ocBoeHusi  DenepanbHONW — aganTUPOBaAHHOM  0O0pa3oBaTEILHOM
IpOrpaMMbl OCHOBHOTO 0OOLIEro oOpa3oBaHMs AJisi OOydaloIUXCS C 3aJepiKKOU
IICUXUYECKOro pa3BuTusi. B palouell mporpamme YYTeHbl HJIE€U U TIOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanus B Poccuiickoit @enepauuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebusiii mpeamer «MarTemMaThka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uHpopMmaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUHCIMTEIHHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAaThCS
QNITOPUTMAMM, a TaKXXe MPHUOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON KM3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbli mpeameTr pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI  BOCIHPUHUMAaTb WU KPUTUYECKH  AHAIM3UPOBaTh  HMH(POPMALHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOyueHune maremMartuke JaéT BO3MOXKHOCTh pa3BuBaTh y oOywaromuxcs ¢ 3[1P
TOYHYIO, PALMOHAIIBHYI0O U HH(QOPMATHUBHYIO pPeyYb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CpelcTBa AJI BbIPAKEHUS
CYXJCHUHN U HAIJISTHOTO UX MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBaHUU
ABNSIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIUYHMI OT METOJIOB APYTIHX
€CTECTBEHHBIX U T'yMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelIeHWs] HAay4HbIX U MPHUKIAJHBIX 3a1ad. Takum o0pa3oM, mMareMaTHyecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YEIOBEKa.



N3ydyeHne MareMaTHUKU TakXKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SLIECTBA MATEMaTUYECKHUX PaCCYX IACHUM,
BOCIPUATHIO TEOMETPHUECKHUX (HOPM, YCBOCHHUIO UIEH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mpeaMery «MareMaTtuka» c
Y4E€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oO0yuarommxcs ¢ 3[1P. OBnanenue
y4eOHBIM TpenMeToM «MaTteMaTrukay NpeCTaBiIsieT ONPEACICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaromuxcsa ¢ 3IIP Haubonee BbIpakeHbI OTCTaBaHUSA B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYNHBI. B TOXE Bpems Npu CHEUUATIBHOM
oOydueHHH oOOydvaromuecss MOTYT BBIINOJHATH 3aJlaHdsd 1o  anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBINOJHHUTH MEPEHOC HAa AHAJOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIMTENbHBIX OINepanui u
3aMEJYIEHHOE CTAaHOBJICHUE JIOTMYECKUX JECUCTBUU MPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpPUIAEMBIX y4EOHBIX NEHCTBUN. Y OOydarouIuxcsl 3aTpyIHEHBI
CUYETHBIC BBIUUCIICHUS, MPOU3BOAUMBIE B YME. B MHCHhMEHHBIX BBIYMCIICHUSX OHHU
MOTYT MpPONYCKaTh OJWH W3 IMPOMEXKYTOUHBbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKEHUSIMU, BBIUHUCICHHUEM HMX 3HAUYEHUSI MOTYT HE YIEpKUBATh MPABUIHHBIN
nopsiiok aercteuid. [lpu ynpomenuu, npeodpa3zoBanuu BelpaxkeHuid yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTH BBINOJHEHUS
nerctBuii. KOHKPETHOCTh MBIINIJIEHUSI OCJIOKHSET YCBOCHHS HABbIKA PEIICHUS
YPaBHEHUI, HEPABEHCTB, CHCTEMbl ypaBHEHUH. MM ManoJOCTYIIHO COBEpIICHHE
00OpaTUMBIX OTIEPALIHA.

Huszkuii  ypoBeHb pa3BUTUA JIOTMYECKHX  OINEpaluii, HEAOCTATOYHAS
00O0OIIIEHHOCTh MBIIUICHUST 3aTPYJHAIOT U3y4eHHe TeMbl «DyHKIUW»: TMpHU
onpeneneHuy  (QYHKIIMOHATBLHOM 3aBUCUMOCTH, TIPH ONHUCAHUM Tpaduyueckon
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKHM, anreOpandeckuii, PyHKIIMOHATBHBINA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO onpeseneHus] GQyHKUUN U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(OpPMIICHMSI KPaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCJIOBUA 3aJ]a4M, BIJIEJIEHUS cyliecTBeHHOro. Odyyatommecs ¢
3IIP 3aTpynHstoTCs caenaTh yMO3aKJIIOYEHHWE OT OOIIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT ~HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIIUSMU C YUCIIAMH.

[Ipy wu3ydeHuum TeEOMETpUUYECKOrOo Marepuana oOydvatonuecs ¢ 3IIP
CTIKUBAOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTUYECKUE  BBIBOABI,  CTPOMTH
IIOCJIEIOBATEIbHBIE paccyskIeHNs. HernpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OLIMOKaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJAMEHUTH (POpMyITy, HENIPAaBUIILHO MPUMEHUTH TeopeMy. K cephe3HbIM ommoKkaM B
pelIeHUMH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUThIE  IPOCTPAHCTBEHHBIE
npeacTaBieHus. UM C05KHO BBIMOJHUTD YEPTEXK K YCIOBHUIO, B MUCbMEHHBIX paboTax
OHM HE MOTYT ITPUBECTU OOBIACHEHHE K YEPTEKY.

To4YHOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUSI Y4EOHOI0 MaTepHalia CHUKEHBI 10
NpUYMHE CTa00CTH MHECTUYECKOM JESTENbHOCTH, CYKEHHS O0bemMa MaMmsTH.
O6yuaronmumest ¢ 3IIP TpeOyercst Oosibllle BpeMEHH Ha 3aKpeIieHue maTepuana,
aKTyanu3alus 3HaHUH M0 0ONope MPHU BOCIPOU3BEICHHH.



Jliig ipeoionenys TpyIHOCTEN B U3y4eHUH y4eOHoro npeamera « MatemaTukay
HeoOXxonuMma — ajanTtanus o0beMa UM XapakTepa ydeOHOro MaTepuaia K
MI0O3HABATEJIbHBIM BO3MOXHOCTAM ydamuxcs ¢ 3I[IP. Cnegyer yueOHBI Matepuan
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3bICKUBATH
coocoObl  aJanTallk  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIbHBIE; UCKIIFOYATh OT/IEIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKHIMA
Marepuanl PEeKOMEHAYETCS HM3y4aThb B MPOLECCE MPAKTUUYECKOW AESATENBHOCTH IO
pemieHuto  3amgad.  OpraHuyeckoe €IMHCTBO IPAKTUYECKOM M yYMCTBEHHOM
JESTEIbHOCTH y4Yalluxcsd Ha YpPOKaXx MaTEeMaTHKU CIOCOOCTBYIOT NIPOYHOMY H
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUNA U YMEHUH.

Heau n 3axa4n u3ydenusi yaeoHoro npeamera «MareMaTuka

[TpuopuTeTHBIMU LEISIMU OOYUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATEMATUYECKUX MOHSTHM (YHMCIIO0, BETUYHHA,
reomeTrpuueckas  ¢urypa,  TnepeMeHHas,  BEPOATHOCTb,  (YHKIHs),
00eCIeYnBaIONIUX TMPEEMCTBEHHOCTh W TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseaecHue ooyuaronuxcs ¢ 3[1P Ha noctynmHoM AJi1 HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPY>KAIOIero MUpa, MOHUMaHWE MaTEeMAaTUKH KaK
4acTH OOIIEH KylIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTyaJIbHbIX UM TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs C
311P, mo3HaBarebHONW AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUM, KDUTHYHOCTH
MBIIUICHUS, UHTEpEca K U3YUYEHUIO MAaTEMaTUKH;

* (popmupoBaHue (YHKIMOHATBHOM MaTeMaTUYECKOM TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh  MPOSIBICHUS MAaT€MaTHYECKUX  TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHbIX )KU3HEHHBIX CUTYALUSAX U IPU U3YYEHUU JPYTUX
y4e€OHBIX TMPEAMETOB, TIPOSBICHUS 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha SA3BIKE MaTEeMaTHMKH M CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JIM, MPUMEHSTh OCBOEHHBIA MaTeMaTUYECKU anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HHTEPIPETHPOBATh M  OLICHHBAaTh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TUX 1eield 00ecrneurnBaeTcsl pelieHUEM CIIeAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-NO3HABaTEILHOMN
NeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATh KadyecTBa,
HE0O0XOIUMBbIE YETIOBEKY ISl MOJHOLIEHHOW KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOU JAESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEH;

* (GopMUpOBaTh KIIOYEBHIE KOMIICTCHIIMHM YYallUXCd B paMKaxX MPEIMETHOU
obnactu «MartemaTrka 1 HHOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MBIIUICHUS oOy4atomuxcs ¢ 3I1P;



" OCYLIECTBJIATh KOPPEKLUIO TIO3HABATEIbHBIX ITpoLeccoB odydaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOCHHSI MPOTPaMMHOIO MaTrepuaja Mo y4eOHOMY
IpeaMETY;

" [peaycMaTpuBaTh BOZMOKHOCThH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e(PUIIUTOB B
OCBOEHUM MPEAIIECTBYIOLIEr0 MPOrPaMMHOI0 MaTepHayia y 0O0ydaromuxcs C
3I1P u HEnOCTAaTKOB B MX MATEMaTU4YE€CKOM Pa3BUTHH;

" copMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIIMXCS K PEAMETY;

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

BBIUMCIECHUS, «Anredpa» («AnreOpanueckue BbIpAKEHUsS», «YpaBHEHUS U
HEpaBeHCTBa»), «PyHkuun», «leomerpus» («l'eomerpuueckue ¢GuUrypsl U Hx
CBOICTBa», «/3MepeHne reoMeTpuueCKiX BETUUYNHY), « BEpOSITHOCTD U CTaTUCTUKAY.
JlaHHbBIE IMHUM Pa3BUBAIOTCS MApaJIENIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe€ H
B3auMojielictBui. Kpome »3Toro, ux oOOBEAMHSET JIOTUYECKas COCTaBIAIONIAs,
TPaJAULIMOHHO MPUCYIIAs MaTEMATUKE M MTPOHU3BIBAIOIIA BCE MAaTEMaTHUECKHE KypPChI
u cojaepxarenbHble TuHUU. ChopMynupoBaHHoe B DeaepalibHOM rocyJapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTe OCHOBHOIO 0OIIEero oOpa3oBaHusi TPeOOBAHUE «YMETh
ONEepUpPOBATh MOHATUSAMHU: OINPEIEIEHUE, aKCUOMa, TEOPEMA, J0Ka3aTeIbCTBO; YMEHHE
pacrmo3HaBaTh WCTUHHBICE W JIOKHBIE BBICKA3bIBAHUSA, TPUBOJUTH MPUMEPHI H
KOHTPIPUMEPBI, CTPOUTH BHICKAa3bIBAHUS U OTPHULIAHUS BHICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (GOpMHUpPOBAHUE JIOTUUECKUX YMEHHUH pacipeensercs o BCeM rojam
oOy4eHusI Ha ypOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUsI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIEE IMPEIMETHBIM pe3yabTaraM
OCBOCHUSA paOoueli mporpamMmbl, pacHpeAeN€HHbIM IO TrojamM oOyueHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4yTOOBl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BoIlpocaM  oOydyaromuecss oOpamjaduch  HEOJHOKPATHO, UTOOBI  OBJIaJCHUE
MaTeMaTUYECKUMHU TMOHITHSIMH ¥ HABBIKAMHU OCYIIECTBIISIIOCH MOCIEI0BATEIHHO U
MOCTYINAaTEIbHO, C COOMIOACHUEM MPUHLMUIIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MaTe€MaTHYE€CKUX MPEICTaBICHUN OOyYarolUXCs C
3I1P, pacumpss u yrnyonsis e€, oOpa3ysl MpOYHble MHOXECTBEHHbIE CBsi3U. OO0miue
eI Hu3y4yeHus ydeOHoro mnpeamera «Maremaruka» NpencTaBiIeHbl B paboueit
IporpaMme OCHOBHOTO 00111ero 00pa30BaHuUs.

Ocob0enHocTH 0TOOpPA M aanTALIMM Y4e0OHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaremaTthka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIBHBIX YCIOBUW JII YCBOCHUS MPOTPAMMHOTO MaTepuajia OOyJaroIIuMHUCS C
3I1P. bonpiioe BHUMaHue yuenseTrcss 0T00py y4eOHOro marepraja B COOTBETCTBUU C
MPUHILIUIIOM JOCTYMHOCTH TPU COXpaHEHUH o0OIero 6a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COJEPKaHUI0 U 00beMy OBbITh alanTHPOBaHHBIM AJis1 oOyyatoutuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. Cremyer
oOnerynth OBJaAeHHE MarepuaioM oOydaromumuca ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMaTHYECKUM MTOBTOPOM, MHOTOKPATHOW TPEHUPOBKH



B MPUMEHEHUU 3HAHUM, MCHONB3Yys MPHUEMbl aKTyaldu3aluu (BU3yallbHas OIOpA,
MamsTKa).

Pabouast mporpamMma mpeaycMaTpuUBaeT BHECEHHUE HEKOTOPHIX HW3MEHEHUIl:
YMEHBUIEHUE 00bEMa TEOPETHUUYECKUX CBEICHHI, 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 03HakKOMUTENHPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«Pumckass Hymepanus», «PaBHbie ¢uryps», «umuaap, xonyc, mapy», «Kyoy,
«IIpssMoyronpHbIN napajuienenuneny, «llepeMenienrne no KOOPAUHATHOM IMPAMOMN»,
«Mopaynb uucnay, «HucinoBele NpPoMEXYTKH»; «Macmtady» (HM3y4yaeTcs B Kypce
«I"eorpadusy); «M3006pakeHne reoMmeTpuueckux (GUryp Ha HEJIMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM LUPKYJSA, JIMHEHKHW, YrOJIbHUKA, TpaHCIOpPTUpa», «JlnuHa
OKpYykHOCTHY, «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynspHbie
npsMelie», «OceBasg M LIEHTpajbHasi CUMMETPUN» (M3ydaeTcs B Kypce N€OMETPHH);
«beckoHeuHbIe TMEPUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe mNpuONIMKEHHE
O0OBIKHOBEHHOM ApoOMn» (M3ydaeTcs B Kypce ajireopsbl).

CrenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha cileAyronme Temsl: «Pemrenne
JOoruyecKkun 3amau», «JimHa otrpeska», «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXKEHHS», «3alUCh IPOU3BEACHUS C OYKBEHHBIMU MHOXHUTEIAMIY, «IlocTpoeHue
KOH(Urypanuii U3 4dactei MpsiMoi, OKPY>KHOCTH HAa HEJITMHOBAHHOM M KJIETYATOM
oymare», «Jlenmurenu u kpatrable. [lpusnaku neaumoctn», «HaunbGonbpmmit oOmmii
JeNnTeNb U HauMeHbllee oluiee KpaTHoe. [[enMMOCTh CyMMBbI M IIPOU3BENCHUSY.
«IIpuBenenue 1poOu K HOBOMY 3HaMeHaTeNno», «HaxoxieHne yacTu 11eJ10ro U LEeI0ro
no ero yactuw». «OKpyrjieHue NecATUYHBIX pobeit». «Pemenue 3amau nepedbopom
BCEX BO3MOJKHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAXKEHUN MO YCIIOBUIO
3aaun». BeicBOOOAMBIIMECS Yachl MOKHO MCIIOJIb30BaTh HA MOBTOPEHKE (B Havaje u
KOHLIE y4eOHOr0 rojia), Ha u3y4eHue Hauboiiee TpyAHbIX U 3HAUMMBbIX TeM: B V Kjacce
— Ha pelIeHre ypaBHEHUH, IPUBEIEHUE IpOOH K HOBOMY 3HAMEHATEII0, YMHOKEHUE U
JIeJICHUEe JEeCATUYHBIX apoOeil, u3MepeHue yrioB; B VI kiacce — aeicTBUS ¢
ITOJIOKUTENIBHBIMU M OTPULIATENIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHHUE YKCEIl, COJAEPKAILIUX 1ENYI0 U JPOOHYIO YaCTh, HA YMHOKEHHE U JICTICHHE
OOBIKHOBEHHBIX APOOEH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonanbaeie uncina. JleficTBUTeNbHbIE Ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apupMETHISCKUE JCHCTBUS C JEeWCTBUTEILHBIMU uyncliaMu», «Haxoxnenue
MpUOJMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHMU TPETHEN U YETBEPTON CTEIIEHEN PA3JI0KEHUEM Ha MHOKUTENN», «DyHKIUA Y
=Vx wu ee rpaduk», «[lorpemHOCTh M TOYHOCTh NPHOMMKEHHA», «UeTHBIE U
HeueTHble QyHKIMNY», «DyHKIMA y=x"», « DyHKIMA y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu QpyHKuMii y= ax? +n u y=a(x-M)?, «YpaBHEHHUE C IBYMS IIEPEMEHHBIMHU H €10
rpaduky», «I'paduyeckuil cnocod pelleHus CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJIEHOB apu(PMETUYECKON U T€OMETPUUYECKON POTrPeCCHil TOUKaMU Ha KOOPUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMAIIBHBIN POCT. CIIOAKHBIC TPOLIEHTHD.



CrnenyeT yMEHBIIWTh KOJMYECTBO YACOB Ha H3ydeHUe Tem: «Dopmysibi»,
«Jloka3zaTrenbCcTBO TOXIECTBY», «JIMHEWHOE ypaBHEHHME C JBYMs HEU3BECTHBIMNY,
«I'padux nuHEHHOTO ypaBHEHHS C IBYyMs MepeMeHHbIMWY», «[ paduyeckoe perieHne
JIMHENHBIX YPAaBHEHUI U CUCTEM JMHEHHBIX YpaBHEHMI», «CBOMNCTBA KBaJAPaTUYHOM
byHKITUN.

BricBoOOqMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopa®oTKu Hambosee BaXHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJIpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelIeHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHUM, a TAK)KE HAa 3aKpEIJICHUE U3YYEeHHOT0 MaTepuarna.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKON HAIMPABICHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HauOOJEe CIOXKHBIA JJIsI BOCHPHUSATUS TEOPETUUYECKUN
Marepuasi. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BAThH
HarJsiHble cpefcTBa OOydYeHHUs, OOJbIIe MPOBOJUTH MPAKTUUYECKUX pPadboT C
yYaluMHucs, pemats 3aaa4d. CTpOUTh pelIeHue 3a/1a4 MPU MOCTOSTHHOM OOpaIieHUH
K HarJITHOCTHA — PUCYHKAM M YEPTEkKaAM.

O3HakOMUTENBHO JaTh TeMbl: «TeopeMbl M J0KAa3aTeNbCTBO. AKCHUOMBIY,
«/lokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsaMoi», «MeToa reoMeTpuyeckux mecrt», «Meton yJIBOeHUd
Menuans», «Teopema Paneca U Teopema O IMPONOPLUUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojabHuKa», «I3MeHeHre TpUroHoMeTpudecKuX (GPyHKIUI IPH BO3paCTaHUU
yraa», «@opMmylibl 11 pAaJMyCOB BIMCAHHBIX W ONHCAHHBIX OKPYKHOCTEU
MIPAaBHJIBHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NpsMoi», «JBuxkenune», «CBoKCTBa
IBIKEHUA», «TeopeMa 0 MpOU3BEIEHUHU OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOW.

CrenyeT yMEHBIIUTh KOJMYECTBO YacOB HAa M3yudeHHE TeM: «CHMMETpPUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUU», «lleHTpasbHas CUMMETPUs»,
«Tapamnensubiii  mepenocy, «lloBopor», «llpeobpazoBanne mnomobus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha IOCTPOEHUE C IOMOUIBIO
LAPKYJsl W JIMHEWKW», «JlexkapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

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

BeposiTHOCTH M CTATHCTUKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAMOOJBIINE CIOKHOCTU JISt
oOyuatomuxcst ¢ 31IP, cBsd3aHHBIE CO CHM)KEHHBIM YPOBHEM DAa3BUTHUSI CIIOBECHO-
JIOTUYECKOI0 MBIIUICHUS, €r0 U3yYeHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il y4E€HHKOB Mmatepuane. OCHOBHOE€ BHHMMAaHHE CIEAYET YAEIUThb
paszmenaM, CBS3aHHBIMH C IIOBTOPEHHEM NPOWIECHHOIO MaTepuasna, YBEIUYUTh
KOJIMYECTBO YINPAXKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUUYECKOU IEITEIbHOCTHIO
00yJarommxcs.

HeoOxoaumo niepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MmaTepuana Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepualn MPENnoOAHOCUTh B MPOLECCE
pelIeHns 3a7a4 M BBIIOJHEHUS 3aaHUM HATJAIHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BBIBOJA M 3AlIOMMHAHUS CIIOKHBIX (OPMYJI, PELIEHUS HECTAaHAAPTHBIX,
TPYIOEMKHX 3a/laHui. P11 TeM cienyeT u3ydarb B 03HAKOMUTEIBHOM ILIAHE.

PabGouass mporpamma mnpeAocTaBisieT aBTOpPY  MporpamMmbl CBOOOAY B
pacnpeesleHuy MaTepraa 1o 4eTBEpTAM (TpumecTpam). Pacnipenenenne BpeMeH! Ha
U3y4eHHE TE€M B TEUEHUE Y4YeOHOro TIoJa CaMOCTOSTENBHO OMpPEHENIeTCs
o0Opa3oBaTenbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IpyIIbl 00y4YaronuXcs
¢ 3I1P u ux ocoObIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble BuabI JesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COeP:KAHNU 00Pa30BaHMs 10 npeaMeTy «MaTeMaTuKa

Conepxanne BHIOB AesTenbHOcTH obOydaronuxcs ¢ 3I[IP ompenmensercs ux
0COOBIMH 00pa30BATEIBHBIMUA MOTPEOHOCTIMU. [IOMHUMO HIUPOKO HCIIONB3YEMBIX B
DOAOII OO0 obmux 1 Bcex 00yUYaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BH/JIBI JACATEIBPHOCTH CIICIM(PUIHBIC ISl JAHHOW KaTErOpUH JeTei, 00eCIIeUnBarOIIHe
OCMBICJICHHOE OCBOCHHUE COJIepKaHUA OOpa3oBaHUsl IO TMPEIAMETY: YCUJICHHE
MPEIMETHO-TIPAKTHYECKON JEATEIbHOCTH C aKTHBH3AIlMel CEHCOPHBIX CHCTEM;
yepeoBaHUE BHUOB JEATCIBHOCTH, 3aJeHCTBYIONIUX pPa3IUYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIMOPOi Ha alrOPUTM; «IIOIIArOBOCTh» B M3yUYCHHH
MaTepualia; UCIOJIb30BaHUE JOTOJIHUTEIHFHON BU3YaIbHON OTIOPHI (CXEMBI, IITA0JIOHHI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTUET O MpOlecCe U Pe3yiabTaTe ACATEIbHOCTH;
BBITIOJTHEHHE CIEIUAIbHBIX 3aJaHHui, OOCCIEUUBAIONINX KOPPEKIHUIO PETYIISIIUH
y4eOHO-TTI03HABATEIILHOU JIEITEIIbHOCTH M KOHTPOJIb COOCTBEHHOTO pPe3ybTaTa.

denepanpHas TEeMaTHYECKas W TEPMHUHOJIOTHYECKAs JICKCHKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuvarommxcsa ¢ 3P cyniecTBEHHBIM SIBIIIOTCS MpPUEMBI padOTHI C
JIEKCHYECKUM MaTepraioM To mpeaMery. [IpoBoauTcs cheruandbHas padoTa 1o
BBCJICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOASTCS Ha IMOJTMCECHCOPHON OCHOBE, 00s3aTeIbHA BU3yaJIbHAS
MOACPIKKA, aJITOPUTMBI pabOTHI C OTIPEICIICHHEM, OTIOPHBIC CXEMBI JIJISI aKTyaTu3auu
TEPMHHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B coorBercTBUM ¢ DenepaibHbIM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3zoBaHus Y4eOHBIM mpeaMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o001acTh «MartemaTnka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MareMatnkay
TPAJAUIIMOHHO M3y4aeTcs B paMKaxX CIEAYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl JIEMEHTHI
CTaTUCTUKU W Teopuu BepoaTHocTei) u «l'eomerpusin. Hacrosmeit nporpammoit
BBOJIMTCSI CAMOCTOSITEIIbHBIN yUeOHBIN Kypc «BepoSTHOCTh U CTaTUCTHKAY.

OO611ee Yucao 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YPOBHE OCHOBHOI'0 00111€eT0 00pa3zoBanusi, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Hezleno), B 6 kinacce — 170 vacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 gaca (6 yacoB B Hefento), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 kiacce
— 204 yaca (6 4acoB B HEJEIIO).

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

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

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS MPOrpPaMMbl IO  MAaTE€MAaTHKE
XapaKTEepU3yIOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K IMPOILJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUNCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIB30BAHUIO ATUX JOCTHXKEHHM B JIPYrUX HayKaxX U
MPUKIAAHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJJaHWHA U peaM3alUuu €ro
MpaB, IPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOTo oOOIIecTBa (HarpuMep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKMX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHU HAyKH, OCO3HAHUEM BaJKHOCTH MOPAJIbHO-
ATUYECKUX PUHIUIIOB B IESITEIBHOCTU YYEHOTO;

TPYAOBO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YyYacTUE€ B PEUICHUU MPAKTHUYECKHX 3aJad
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4E€CKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU I YyCHEUIHOM mpodeccuoHalIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJWMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUIYATBHON TPAeKTOpPUHM OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

3CTEeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  HAMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUH, pacCyXJIeHHH, YMEHUIO BHUJIETh
MaTeMaTU4eCKrUe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUEl B [EATEIIbHOCTU HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEJIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MAaTeMAaTUYECKOM HAayKh Kak c@epbl YeIoBEYECKOM
NEATENIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH [IJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4eCKOW KyIbTYpOW KaK CpPEICTBOM
MO3HAHUS MHUpA, OBJAJEHUEM TMPOCTCUIIMMHU HaBbIKAMH HCCIIEI0BATEILCKOM
NeSATEeIbHOCTH;

(puzuyeckoe BocnuTaHue, (opMHpPOBaAHNE KYJLTYPbl 310POBbSl M
IMOLMOHAJIBLHOIO 0JIATOMOJTYYHUSI:



TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYeCKHE 3HAHHWA B HHTEPECax CBOErO
37I0POBBS, BEACHUS 37I0POBOT0 00pa3a *KHU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN
peXKUM  3aHATHUH W OTAbIXa, peryaspHas  (u3uueckas  aKTUBHOCTD),
c(hOpMUPOBAHHOCTHIO HaBbIKa pedIeKcHn, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U
TaKOTIo0 K€ MpaBa APYroro 4eJoBeKa;

IKOJIOTHYecKOe BOCIIUTAHHE:

OpUEHTalEl HA MPUMEHEHHE MAaTEMaTU4YEeCKUX 3HAHUMN JJI PEIICHHs 3a1a4 B
00JIacCTU COXPAHHOCTU OKPYKAIOIIEW Cpe/ibl, IUIAHUPOBAHUSI TIOCTYIKOB M OLIEHKH MX
BO3MOXHBIX TIOCJIEJICTBUN JJIsi OKpYXAIOLIEH cpenpl, OCO3HAHUEM I100aIbHOIO
XapakTepa SKOJIOTHYECKUX MPOOJIEM U MyTEH X PELICHUS;

aJanTanusa K M3MEHS IOIUMCS YCJI0OBUSAM CONMAJIBLHOM U IPUPOIHOI cpelbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPENCIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUTHCS y APYTUX JIIOAEH, NPUOOPETATh B COBMECTHOM JEATEIBHOCTH HOBBIE
3HaHWS, HABBIKU M KOMIIETEHIIMU U3 OTIBITA IPYTHX;

HEOOXOIUMOCThIO B  (POPMHUPOBAHMUM HOBBIX 3HAaHWUW, B TOM YHCIE
(dbopMmynupoBaTh UIEH, MOHATUA, THUIIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PAa3BUTHUE;

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTyalMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 Kak BbI30B, TpPEOYIOLUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAEMble peUIeHUs] W JeWCTBUSA, (OPMYIMpPOBaTb M OLEHUBaTb PUCKU U
NOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHblIe pe3yJbTaThl:

B pe3ynbrare 0CBOEHHMsI IIPOrpamMMbl IO MareéMaTHKE HAa YPOBHE OCHOBHOI'O
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
METaIpeIMETHbIE PE3YJIBTAThl, XapaKTEPU3YIOLIUECS OBIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU
Y YHUBEPCAIbHBIMU PETYIATUBHBIMH JIEHCTBUSMHU.

OBaanenue YHHMBEPCAJIbHBIMHU yueOHBIMU NMO3HABATEJbLHBIMHU
NEeHCTBUSIMM:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTUYeCKOro Marepuaa;

BBISIBJIATh ACQPUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PELICHUs MOCTaBICHHON
3a]1a4u;

C MOMOILBI0 YYUTENss BbIOMpATh CIIOCOO pEIIeHHMs MaTeMaTH4eCKOW 3ajadu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh M NpPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKUX 3a7ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a/1auH;

NOHUMAaTh M HHTEPHPETHUPOBATH MHGOPMALMIO PA3IUYHBIX BHUJIOB U (opm
MIPE/ICTABJICHMUS;

WUTIOCTPUPOBATH pelllaeMble 3a1a4u rpaduueCKUMH CXEMaMU;

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



MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAISIAHOCTH (Tpadukwy,
aUarpaMMbl, TaOJUITBI, CXEMBbI W Jp.) JUIsl WUTFOCTPAIWH, WHTEPIIPETAINH,
apryMEHTALUU.

OBinajeHne  yHMBEPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3a]aY;

B3aMMOJICCTBOBATh U HAXOJUTh 00IIIHE CTIOCOObI paboThI; paboTaTh B TPYMIIE:
HaXoJauTh oOOIlllee pelleHre U paspeniaTb KOH(GIMKTHI Ha OCHOBE COTIJIACOBaHUSA
NO3UIMI U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBAThH, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHUE;

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

apryMEHTHPOBATh CBOI TO3UIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEro pEelieHHUs B COBMECTHOM
NEATENbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4ECTBEHHOTO pe3ysbTaTa M
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOYKT.

OBJaeHne YHUBEPCAIbHBIMYU YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

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

IUIAaHUPOBATh U OCYLIECTBIITH ACATEIbHOCTb, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0OBATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W yACpPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYIIECTBJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBaTh  MPOLECC MW  pe3yJbraT ydyeOHOH  MaTeMaTH4YecKOl
NEATENbHOCTH;

aJIcKBaTHO OILICHUBAThH MPABUILHOCTD UM OIIMOOYHOCTh BHITIOJIHEHUST y4eOHOM
3a/1a4u, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIlICHHUS;

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

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUHU Y4eOHOU
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynbTart
NeSTETbHOCTH, OMPEIEATh MO3UTHUBHBIE M3MEHEHWsS W HaIpaBJICHHs, TpeOyromue
JTajdbHEHIIeH paboThI;

peryJIMpoBaTh COCOO BBIPAYKEHUS IMOIIHIA.

[IpenmeTHBIE pE3yJIBTAThl OCBOCHUS MPOrPaAMMBbI 110 MATEMATUKE TTPEACTABICHBI
0 ToaM OOy4YeHHsSI B paMKaxX OTACJIBHBIX y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Ainredpa», «['eometpus», «BeposTHOCTh U
CTAaTUCTUKAY.



PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «cMATEMATUKAY. 5-6
KJIACCBI

Hean n3yvyenus yueOHOro Kypca

[TpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sBISIOTCS:

" M[pOAOJKEHHUE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTWUYECKUX MOHSTHH (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MpeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUaronuXCs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH 00ydaroumuxcs c
311P, mo3HaBarenbHONW aKTUBHOCTH, UCCIEAOBATENIbCKUX YMEHUN, UHTEpPECA K
W3YYEHUIO MAaTEMaTUKH;

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

* ¢opmupoBaHue (PYHKIHOHAJILHOW MaTeMaTH4eCKOl TI'paMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTU4YeCKue OOBEKTHI B PEaNIbHBIX )KM3HEHHBIX CUTYAIlUsX,
MPUMEHSITh OCBOCHHBIC YMEHUS MJI1 PELICHHS MPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHbIE pE3YyJIbTaThl W OLIEHUBAaTh HX HA
COOTBETCTBHE MPAKTUUECKON CUTYAIUU.

OcCHOBHBIE JIMHUU COJAEpPKAHUS Kypca MaTeMaTWku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUUeCKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTAKT€ M B3aUMOJECHUCTBUU. Takke B Kypc€ MPOUCXOIUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3yuenne apudmernyeckoro marepuaia HauMHACTCS CO CHUCTEMaTH3allud U
pa3BUTHUS 3HAHUW O HATYpaJIbHBIX YHUCJAX, MOJYYECHHBIX B HadalbHOW mikose. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKA W (POPMHUpPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COUETACTCS C PA3BUTHUEM BBIUMCIUTEIBLHOW KYJIbTYpHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHITUM MpUEMaM MPUKUIKA U OIEHKH Pe3yJIbTaTOB
BbIUMCIIEHNN. MI3yueHne HaTypaabHbIX YMCEI IPOJOJIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHATUSIMU TEOPHUH TEITUMOCTH.

Jpyroif KpynHbIi OJ0K B COJEpKaHUH apu(DMETUUECKONU JTUHUU — 9TO JIPOOHU.
Hauano u3ydeHnnst 0OObIKHOBEHHBIX U JIECATUYHBIX APOOE OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, TOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPOOEH, UyTO 1eJIecO00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBaTh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO C JE€CATUYHBIMU
IPOOSIMU PACHIUPUT BO3MOXKHOCTH JJIsl TIOHUMaHUSI OOYYarOIMMUCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlUCH MPU U3YYCHUU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnois3oBanud. K 6 kimaccy OTHECEH BTOpPOM d3Tam B WM3Yy4YeHUH JApoOeH, rie
MPOUCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHUS W IMpeoOpa3oBaHus IpooOeid,
OCBOEHHE HOBBIX BHIYUCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHHU,
B TOM YHCJIC 3HAYEHUN BBIPAKEHUMN, CONIEPKAIIUX U OOBIKHOBEHHBIC, U JECATUIHBIC



IpoOu, YCTAHOBIICHUE CBS3EH MEXKIy HUMH, PACCMOTPEHUE MPUEMOB pellIeHUs 3a1a4
Ha apoOu. B Hauase 6 ki1acca mpoMCXOIUT 3HAKOMCTBO C MOHSATHUEM TPOIICHTA.

Oco0eHHOCTBIO U3YyUEHUS MOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCEN SBISETCS
TO, YTO OHH TAKKE MOT'YT paccMaTpUBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havasne
n3ydeHus: TeMbl «l100XKUTENbHBIE U OTPULIATENBHBIE YHCIIA» BBIACIACTCS MOJITEMA
«lenpie yncnay, B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEILHBIMU YHCIAMU IPOUCXOAMT Ha
OCHOBE COJAEPKATEIBHOIO TMOAXO0Ja. JTO TMO3BOJSET Ha JOCTYITHOM YpPOBHE
MO3HAKOMUTD YYAIINXCS PAKTUYECKHU CO BCEMH OCHOBHBIMU IMOHSATUSMH TEMBI, B TOM
Yyycjie W C TpaBWIaMH 3HAKOB IPU BBIMOJHEHUU apUPMETHUYECKUX JIEUCTBUM.
N3yuyenue painrioHaNbHBIX YUCEN HAa 3TOM HE 3aKOHYHUTCS, a OyAeT MpPOAOKEHO B
Kypce ajireOpbl 7 Kjacca, 4TO CTaHET CJIEIYIOUIUM MPOXO0JI0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIeHUE TPYAHOCTEH 00ieryaeT BOCIpUITHE MaTepuaa, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUHM pElICHHIO TEKCTOBBIX 3a/lady B 9—6 Kjlaccax HMCIHOJIb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aauu, pelraeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1add CIEIYIOLINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy U
MIPOU3BOJAMUTENILHOCTh, Ha MPOLEHThI, Ha OTHOWIEHUs W npornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C MpUEMAMM pelIeHUsl 3aj1ad nepedopoM BO3MOMXKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ HH(OpMaLKUEn, IPEICTaBIEHHON B (popMe TabiuL Win
JUarpaMM.

B paGoueii mporpamMMe mpenycMOTpeHO (OPMUPOBAHUE IMPOIEACBTUYECKUX
anreOpanvyeckux TMpeAcTaBlieHU. bykBa Kak CHMBOJ HEKOTOPOrOo uucia B
3aBUCUMOCTH OT MAaTe€MaTHYeCKOro KOHTEKCTa BBOJUTCS IOCTENEHHO. bykBeHHas
CHUMBOJIMKA HIMPOKO UCTIONB3YETCS MPEXKIE BCETO JIJIs 3aIIUCH OOIUX YTBEPKIACHUMN U
MPEeAIOKEHUM, (OPMYJI, B HACTHOCTH ISl BBIYMCIICHUSI T€OMETPUUECKUX BEJIMYUH, B
Ka4eCTBE «3aMECTUTENS» YHUCIIA.

B kypce «Marematukn» 5—6 KJIaccoB MPEACTABICHA HArJSAHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaxeHus, ”300pa3UTEIbHBIX YMEHUN. DTO BaKHBIN 3Tall B U3YYEHUU T€OMETPHH,
KOTOPBIM OCYIIECTBISAETCS Ha HAIVBSIAHO-TIPAKTUYECKOM YPOBHE, OINMPAETCs Ha
HarsIIHO-00pa3Hoe  MbllieHue oOydvarouuxcs. boiblias pojib  OTBOAMUTCA
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  OJKCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaroiyecss 3HAKOMSTCS C TEOMETPUYECKMMU (PUTypaMyd Ha IUIOCKOCTH U B
INPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOH(MUTypalUsMH, ydaTcsi U300pa)kaTh HUX Ha
HEJIMHOBAaHHOM W KJIeT4aToW Oymare, paccMaTpHUBAIOT MX MpOCTeMIne cBoiicTBa. B
MpoLecce U3yYeHUsl HarJsAHONW T€OMETPUN 3HaHUs, OJyYeHHbIe 00yUJalolUMuUcCs B
HaYyaJbHOW LIKOJIE, CHCTEMATH3UPYIOTCS U PACIIUPSIFOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcss WMHTErpUpPOBAHHBIM
npeamer «MareMatrukay, KOTOpPBIM BKIOYaeT apudMETUYECKUd Marepual Hu



HArJISITHYI0 TE€OMETPHIO, a TAKXKE IIPOTIEIEBTUUECKUE CBEACHUS U3 alreOpbl, 3JIeMEHTBI
JIOTUKY ¥ Hayaja OMUCcaTeIbHOM CTATUCTHUKH.

Y4eOHBIi TUTaH Ha M3YYEHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HENENIO B TEUEHHE KaXXJIOTO rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

COJEP)XAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KJIACC

HarypaJjbHble 4ncia 1 HYJIb

HatypansHoe uwncno. Psa Harypanbnbix uucen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCTIOBOI) HMPsSIMOil.

[lozunnonHass cucremMa cyucieHus. *PuMckas Hymepamus Kak MpuMep
HENO3UIUOHHOM CUCTEMBI cunciaeHus™?, JlecaTuyHas cuCTeMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIeHNE HATYPaTbHBIX YUCEN.

CnoxeHre HaTypaJIbHBbIX YKCEN; CBOMCTBO HYJS IPH CIOXKEHUU. Bbruutanue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOKEHUE HATypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JeiicTBue, 00paTHOE YMHOKEHHIO.
KomrionenTsl  nmeiicTBuM, CBs3b  Mexay HumU. [IpoBepka  pe3ynbrara
apupmeTnueckoro gedctBus. llepemecTuTenbHOe UM coyeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXKEHHUS, *PacHpeesIUTeIbHOE CBOWCTBO (3aKOH)
YMHOXKECHHS ™.

Hcnonb3oBanue OykB s 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB aprU(METHUUECKUX JACHCTBUIA.

*JlenuTeny W KpaTHbIE 4YMCIa*, pasliokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe uncia. *IIpu3naku genmumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkiCh 4YHWCIAa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUsS  JeWcTBuil.  Mcnomp3oBaHWe  MpU  BBIUYKMCIIEHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHMUS,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o JpobW Kak crnocoOe 3alucu  YacTH  BEJIUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmemanHas Jpoob;
MpeICTaBICHUE CMEIIaHHOM ApOoOH B BHUJIC HEMPABUIILHON APOOH U BBIJIEICHUE 11ET0M
YacTH YMCJIa U3 HEMpaBWIbHOUW apodu. M3o0paxenue aApoOel ToukaMu Ha YHUCIIOBOM
npsmoii. OcHoBHOE CBOMCTBO Apoou. *Coxkparienue apooeit. [lpuBenenue apodbu k
HOBOMY 3HameHaTeno*. CpaBHEeHHE APOOECH.

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

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJUTCA B 03HAKOMHUTENbHOM I1ane. [lenaror
CaMOCTOSATEINIFHO OTPeNeNIIeT 00beM H3y4aeMOro MaTepHraa.



obpatHbie 1podu. *HaxokaeHne 4acTu 11eJI0r0 U IeJI0r0 M0 €ro 4acTu™.

Jlecsatnunas 3anuck npoOeid. IlpencraBneHue necATUYHON ApoOM B BUIE
0OBIKHOBEHHOU. M300pakeHne AeCATUUHBIX IpoOel TOUKaMHU HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckne JEHUCTBUS C JECATHYHBIMU npoOsmu. *OxpyrieHue
JECATUIHBIX APOOCT™.

Penienue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3adad  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepedOpoOM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBanue Mpy pelieHuu 3aad TaOIUI] U CXEM.

Pemenue 3amau, cojepKalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI H3MepeHus:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXIY €IUHULIAMU
M3MEPEHUS KaXI0W BETMUUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBnenne TaHHBIX B BUE TaOIHI], CTOJI0OYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBieHus o (GUrypax Ha IiIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yroJj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmMon, octpeii,
TYIIOM ¥ Pa3BEPHYTHIE YTJIBI.

JlnuHa oTpe3ka, METPUYECKUE €IWHUIIBI JIUHBI. J[JIMHA JTOMaHOW, EPUMETP
MHOT'OyTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIII0B C IOMOLIBIO0 TPAHCIIOPTHUPA.

Harnsinuele mnpencrtaBiaeHuss o (Qurypax Ha IIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM uucie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomanes NOpPSAMOYroJbHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucJle (QUryp, m3o0pak€HHbIX Ha KjieT4yaTod Oymare.
Enuaunier usmepenus mionaau.

*HarnsaHeie peACcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBII
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTUIIMHA U JIp.)™.

*O0béM MPsSMOYTOJILHOTO TMapajuienenumnena, Kyoa. EguHunel usmepeHus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckne IEUCTBHS ¢ MHOTO3HAYHBIMU HATypPaTbHBIMU YHCIIAMHU.
YuciioBbie BRIpAKEHUS, IOPSIOK ICUCTBUH, UCTIOIBb30BaHNe CKOOOK. VMcnonb3oBanue
MPU BBIYUCICHUSX MEPEMECTUTEIBHOIO M COYETATENBHOTO CBOMCTB CIOXKEHUS M
YMHOXEHHUSI,  *pacnpeiesiMTeIbHOTO  CBOMCTBA  yMHOXEHUS.*  OKpyrieHue
HaTypaJbHbIX YHCEIL.



Jlenurenu U KpaTHbIE YKCa; *HAMOOJbLINI OOIIMK JENINUTENb U HAUMEHBIIIEE
oOrmiee kpatHoe. JlemMMOCTh CyMMBI U TIPOU3BeIeHUS ™. Jlenenne ¢ 0CTaTKOM.

JApoou

OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE JIpPOOEid.
CpaBHenme u ynopsaourBaHue apoOeil. Pemienue 3amad Ha HaXOXKACHHE YacTU OT
LEJOoro M ULEeJoro mo ero 4vacth. JIpoOHOe 4YuCiIO Kak pe3yibTaT JAeJICHHUS.
[IpencraBnenne AecATUIHOU ApOOM B BHIEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
IpEICTaBICHNs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble npoOU U
METpUYECKasi cucTtemMa Mep. ApupMETHUECKUE JEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. JleneHne B JAaHHOM OTHONIEHHMU. *Macmrtad™, mnpornopuus.
IIpuMeHeHne TpoNopLUi IPY PEILIEHUH 3a1a4.

[TonsiTne npoueHTa. BerauciieHne MpoLeHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEJIMYMH B IPOLIEHTaX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[lonmoxkutenpHble W OTpULaTenbHble Yucna. Llenpie uncna. *Moayne uwmcia,
reoMeTpuYecKass MHTeprnperauus Moayias uucia™. WM3o0paxeHue uyucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApuUPMETHYECKHE JIEUCTBHS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJyibHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopanHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenne Touek M Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIEe BbIpasKeHUs!

[Tpumenenue OyKB JJisl 3aITUCH MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBU. *ByKBEHHBIE BBIPRKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (popMyIIbI IEPUMETPA U IUIOIIAN MPSMOYTOJIbHUKA, KBaJpaTa, *00béMa
napajuienenuneaa u kyoa*.

PemieHne TekCTOBBIX 33124

Pemenne TekCcTOBBIX 3adad  apuMETUUYECKUM crnocodboM. *PemieHue
JIOTUYECKUX 3aJay. Pemienne 3a1ad nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amad, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EnuHUIBI M3MEpeHus: Macchl, CTOMMOCTH; PAacCTOSHUS,
BPEMEHH, CKOPOCTH. CBA3b MEXy €IMHUIIAMH U3MEPEHUS KAKI0M BEITMYHHBI.

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

*OneHka 1 MPUKUIKA, OKPYTIECHUE pe3yibTara™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1a4n’™.

[IpencraBnenre JaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
IUarpaMMbl: YTEHUE U MOCTpOeHHEe. YTeHHe KPyTroBbIX AUarpamm.

Harasimnas reomerpusi

Harnsinaele npencraBieHus o GUrypax Ha MIOCKOCTH: TOUKA, MPsAMasi, OTPE30K,



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

*B3anMHOE pacroyioKE€HUEe JBYX MNPAMBIX Ha IUIOCKOCTH, IapajlieibHbIE
NpsIMbIEe, MEPIEHIUKYISpHbIE MpsAMble™. M3MepeHue pacCTOSHUN: MEXIY IBYMs
TOYKaMU, OT TOYKH JI0 IPSIMOIL; IJIMHA MapIIpyTa Ha KBaJpaTHOW CETKeE.

WN3mepeHne W TNOCTPOEHHE YIJOB C MOMOIIBK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpAMOYTrONbHUK, KBAaApaT: WCIOJIB30BAHHUE CBOWCTB CTOPOH,
yriaoB, auaroHaned. *MzoOpaxkeHue reomeTpuyeckux GUIYp Ha HEITMHOBAHHOM
OymMare ¢ HCIOJb30BAHUEM LHUPKYJS, JHMHEWKH, YroJbHUKA, TpaHCHIopTUpa™.
[TocTpoeHus Ha kieTyaron Oymare.

[lepumeTp MHOTOYTONBHUKA. [lOHATHE TUIOMAAN (DUTYPBI; €TUHULIBI U3MEPEHHUS
riomwaau. [Tpubmuxénnoe namMepenue miomaau Guryp, B TOM 4UCiie Ha KBapaTHOU
cetke.™ [IpuOnmxEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: IeHTpajibHasA, OCeBas M 3epKalibHas cumMmeTrpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsaneie mpeacTaBIeHHs O MPOCTPAHCTBEHHBIX (PUTypax: mapajuiesienuIe],
Ky0, mpu3ma, nUpaMuja, KOHYyC, UWIMHIAp, wmap u cdepa. HM3o0paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIMHApPA U
koHyca. Co3zaHue Mojesneil MmpocTpaHCTBEHHBIX ¢Guryp (U3 Oymaru, MpoBOJIOKH,
MJIACTWIIMHA U JIP.).

[TonsitTue oOBEMA; enuHUIBI U3MepeHUs: 00bEMa. OOBEM NPSIMOYTOJIBHOIO
napajienenumneaa, kyoa*.

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

OcBoenue ydyebHoro kypca «MartemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO O0OecrneunBaTh TOCTHDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pEe3yJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHPOBATHCS B TIOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYyPaJbHBIMU YHUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMH.

CpaBHUBATH U YHIOPSAOUYUBATh HATYPAIbHBIE YUCIIA, CPABHUBATH B MPOCTEUILINX
CITy4asix OOBIKHOBEHHBIE APOOH, AECSITUUHBIC JPOOH.

CoOOTHOCUTB TOUKY Ha KOOPJUHATHOM (UUCTIOBOI ) MPSIMOM C COOTBETCTBYIOIIUM
el YuCcIIoM 1 n300paxaTh HaTypalibHbIC YHCIIa TOUKaMU Ha KOOPAMHATHOM (YUCTIOBOM)
IPSAMO.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypaJdbHBIMH YHCIAMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BbINONHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUI.

OKpyIJISITh HATypaJIbHBIE YHCIIA.



Pemenne TekcTOBBIX 33124

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

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONIUE BEIUYHUHBI:
CKOPOCTb, BpEMsl, pacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH (IPH HEOOXOAUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH ).

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

[Tonbp30BaThCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: LIEHBI, MACChl; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM Ha CIIPABOUYHYIO MH(POPMAILIHIO).

W3Bnekaty uHMOpMaIuUio, MPEACTABICHHYIO B Tabnuie, Ha CTOI04YaTon
auarpamMme, THTEpIpEeTUPOBATh MPEICTaBICHHBIC JaHHbIE, UCTIOIb30BaTh JaHHBIC TTPU
pelIeHnn 3aaa4.

Harasignas reomerpus

[Tonp30BaThCAd FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, IpsiMasi, OTPE30K, JIyY,
YToJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYKAIOLIET0 MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcrnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJbHOW OIMOpeE,
CBSI3aHHYIO C yIJIAMH: BEPIIMHA, CTOPOHA; C MHOTOYI'OJIbHUKAMU: YIOJI, BEpIIHHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LIEHTP.

N300pakath W3y4deHHBbIE TeOMETpUUYecKkre (Urypbl Ha HEJIWHOBAHHON H
KJIETYaTOM Oymare ¢ MOMOIIbIO IIUPKYJIS U JTUHEHKH (ITOCJie COBMECTHOTO aHAJN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI; CTPOUTHb OKPY>KHOCTh 3aJIaHHOTO
panuyca.

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

Beiuucnare, mepuMerp M IUIOMIA[Ab KBajapara, NOpsIMOYrojibHUKa, Guryp,
COCTAaBJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM uuciie (Guryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbC OCHOBHBIMH METPUUECKUMH €IUHHUIIAMU W3MEPEHUS [JIUHBI,
TJIOIA/IH; BBIPAXKATh OJTHU €IMHUIIBI BETUYMHBI Yepe3 Apyrue (Mpu He0OXOIUMOCTH C
OTOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

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

Boeraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEPeHUsM (C
OTIOPON Ha aJIrOPUTM Y4YEOHBIX JEUCTBUM), MOJb30BATHCS CAMHUIIAMU H3MEPEHUS
00BbEMa.

Pemiath HecIOXHBIC 3aJayd Ha HM3MEPEHHE TEOMETPUUECKUX BEJIWYHMH B
MPAKTUYECKUX CUTYaUSIX (IPU HEOOXOUMOCTH C BU3YyaIbHOM OMOPOH).



6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOAMU UX 3aMKCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OJAHOM (DOPMBI 3aMUCH YKCTIA K JPYTOM.

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

BoinonHaTh aprudpMeTnyeckrue 1eHCTBUS C HaTypadbHBIMU U LEIbIMU YKCIIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YU CIIAMM.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUMN, BHIMOJHATH IPUKUIKY U OLICHKY
pe3yibTata BBIUMCICHUI; BBINIOIHATHh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

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

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

OxpyrasTh IeNble 4YKclia U JeCATHYHBIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpHUEeHTUPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aMKChIO CTETICHU YMCIIa, HAXOIUTh KBaJIpaT U Ky0 4ucIia, BEIUUCIATD
3HAQYEHUS MPOCTEHUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHH.

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

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCU MaTEMaTUUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISS
HE0OXOAMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JTEUCTBUM ).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apU(METUYECKUM CIIOCOOOM C
ONIOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp IIPOCTEUILINE 3a71a4u, CBSI3aHHBIC c OTHOILLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, TPOLEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4d Ha
JIpOOU U MPOLEHTHI.

Pemate 3amaun, cojaepkKalme 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIUYHUHBI:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apu(pMETUUECKUE NEUCTBUS, OIICHKY, TPUKUIKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEIUYHH.

CocTtapisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHaaus3a.

W3Bnekats wHGOpMAIUIO, TPEACTABICHHYIO B Ta0nWIax, Ha JIMHEWHOH,



CTOJ0YaTOW WM KpYroBOW JauarpaMMax, HHTEPIPETUPOBATH IPEACTABICHHBIE
JTAHHBIE; UCIOJb30BaTh JaHHBIE IIPHU PEILIEHUH 3a/a4.

[TpencraBisaTs nHGOPMAIIUIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoaUTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHNX (HopMmy
M3YYEHHBIX TE€OMETPUYECKUX IUIOCKHX W IPOCTPAHCTBEHHBIX (PUIyp, NpPUMEpPHI
pPaBHBIX U CHMMETPHUYHBIX (QUTYD.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAaHHON
U KJIET4aTOi OyMare n3y4eHHbIE IJI0CKHE FeOMEeTpUdecKue (GUrypsl U KOHQUTypaluu,
CUMMETPUYHBIE (QUTYPBI.

HMmeTp npencTaBleHHE O TEOMETPUYECKUX MOHSITHSIX: PaBEHCTBO (QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxonuTh BEIMYHUHBI YIIIOB U3MEPEHUEM C MMOMOIIbIO TPAHCIIOPTHUPA, CTPOUTD
YIJIBI 33JaHHOW BEJIMYMUHBI, ITOJb30BATHCA NPHU PELIEHWU 3aad IpagyCHOU Mepou
YTJIOB; pAaclO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIIOM YTJIBIL.

BbluuCHATh IJWMHY JIOMAHOM, IMEPUMETP MHOTOYTOJIbHHMKA, IOJb30BAThCS
€AMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
IpyrHe.

Haxonuth, UCronb3ysl YepTEKHBIE NHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOU CETKE.

Bbruncnate minomaab  (Uryp, COCTaBIEHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE JIO
IIPSAMOYTOJIBHHMKA; IOJIb30BAaThCS OCHOBHBIMH E€IWHULAMH HW3MEPEHMs IUIOLIAIN;
BBIPAXKaTh OJHU €AMHUIIBI U3MEPEHUS IIOIIAU Yyepe3 Apyrue (Ipu He0OXOAUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pacrno3naBaTh Ha MOAENAX M H300pXKEHUSIX NUPAMHUAY, KOHYC, LMJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIHUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjIeT4aToM OyMare mpsMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM MpSIMOYTOJBHOTO Mapajviesenunena, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AWHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHbIE 3aJaud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusxX (Ipy HEOOXOIMMOCTH € BU3YaJIbHOM OMOPONN).

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

AnreOpa sBISETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOM WIKOJBI: OHA
o0OecreynBaeT M3y4yeHUE IPYruX JUCLUUILIMH, KaK €CTECTBEHHOHAYyYHOIro, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIs MTPOI0JKEHN 00pa30BaHMS U
B TOBCEIHEBHOW >XWU3HU. Pa3BuTue y oOydaromMXCsd HAYYHBIX MPEACTaBICHHU O
MPOUCXOXKJICHUH W CYITHOCTH areOpandecKux aOCTpakiui, Croco0e OTpakeHUs
MaTeMaTUYeCKOW HAyKOW SBJICHHM M TPOILIECCOB B TPHPOAEC W OOIIECTBE, POJH



MaTeMaTHYECKOr0 MOJISTUPOBAHUS B HAYYHOM MTO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUE€CTB MBITIUICHUS, HEOOXOAMMBIX JIJISI
ajanTaiyy B COBpeMeHHOM (g poBoM obmecTBe. M3yueHnne aareOpsl €CTeCTBEHHBIM
oOpazoM oOecrieynBaeT pa3BUTHEC YyMEHUS HAONIONAaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBHUS W BBIBOJBI, (POPMYJIHPOBATH
yrBepkaeHus. OcBoeHre Kypca anreOpsl 00ecledymBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIUICHUSI OOYYalOIIUXCS: OHHU MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTHBHBIC
paccyxaeHus, o0O0OOIeHHe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOydeHue anreOpe IMpeanoyaracT 3HAYUTEIBHBIM O00BEM  CaMOCTOSITEIBHOM
NEATEIbHOCTH ~ OOYYaloIMXCsl, II0ATOMY CaMOCTOATEIIbHOE  pelleHue  3ajay
€CTEeCTBEHHBIM 00pa30M SBIECTCS pean3alrel AesITeIbHOCTHOTO IPUHIIAIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMUMAIOT COJIEPKATEIBHO-METOANYECKUE IMHUU: «YUucna u
BBIUUCIICHUS»; «AJre0Opandeckue BbIpaXEHUs»; «YPaBHEHUS U HEPABEHCTBaAY;
«Dynkum». Kaxaas u3 aTux coaepKaTelIbHO-METOANYECKUAX JTMHUN Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYCHUsSI Kypca, €CTECTBEHHBIM 0O0pa3oM MEpEeIuieTasich U
B3aUMOJICUCTBYS C IPYTUMH €ro JUHUSAMH. B X0je M3yueHus Kypca oOydarouumMcst
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM 11e71ec000pa3HO BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3jieibl MaTEeMAaTHYECKOT0 00pa30BaHUs 1
CITOCOOCTBYIOIIHE OBJIaJCHUIO o0yJaromuMucs OCHOB YHUBEPCAJIBHOTO
MaTeMaTHYECKOTO sI3bIka. TakuM 00pa3oM, MOYKHO YTBEPKIaTh, YTO COJEPKATEILHOMN
U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AJredpa» SIBISETCS €ro MHTErPHPOBAHHBIM
XapakTep.

Conepxxanue JnmHUM «Yucma ©W  BBIYMCICHUSD) CIYKWAT OCHOBOWM  JIJIA
JTadbHEUIIer0o M3y4eHUsT MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BaThCs AJITOPUTMaMH, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl MOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHSATHS O YKUCIIE€ B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIBLHBIMU U
YppalMoHaIbHBIMU YUCIaMU, (HOPMUPOBAHUEM TPEACTABICHUNU O JCHCTBUTEIHHOM
qucye. 3aBepiieHue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHUs.

Conepxanue ABYX anreOpandecKux JIMHUN — « AreOpandecKrue BEIpaXKEHUS» U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS
MaTeMaTHYECKOro arapara, HEOOXOJMMOTO I pelIeHUs 3ajad MaTEeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOI IIKOJIE
y4eOHBI MaTepuana TPYNIUPYeTcs BOKPYT PallMOHAIBHBIX BBIpaXEHHH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKHU KakK sI3bIKa VISl IOCTPOCHUS MAaTEMAaTUUECKUX
MOJIeJIel, OMUCaHUsI TIPOIIECCOB U SIBJIGHUM peayibHOTO Mupa. B 3amaum oOyueHus
anreOpe BXOIAT TakXkKe JajbHEHIee pa3BUTHE aJTOPUTMHUECKOTO MBIILIICHHUS,
HEOOXOJIMMOr0, B YAaCTHOCTH, JJIsl OCBOEHUSI Kypca HH(GOPMATHUKH, U OBJIAJCHHUE
HaBBIKaMHU JIEYKTUBHBIX paccyxaeHuil. [I[peoOpazoBaHue CUMBOJIBHBIX (JOPM BHOCUT
CBOM crneuuuyeckuii BKJIaJ B pa3BUTUE BOOOPaKEHUS, CHOCOOHOCTEH K



MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanne (yHKIMOHATBHO-Tpa(pUUECKOl JTUHUHM HALEICHO Ha MOJy4yeHHUe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAENH Iis
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-OOpa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
obmecTBe. M3ydyeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO y 00ydarolIuXcs
YMEHHS UCIIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBAHUE
IIPEICTABICHUN O POJIM MATEMATHKHU B Pa3BUTHH LIMBIUIIM3ALUU U KYJIBTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY MuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbId Kypce
«AnreOpa», KOTOPBIH BKJIIOYACT CJEAYIONIME OCHOBHBIC pa3Jeibl COJACPKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpaBeHCTBA», «DyHKIINMN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJO0ro rojaa oOy4deHHs, BCErO 3a TPU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I10 TOAAM OBYYUEHUM )
7 KIIACC

Yucaa v BIYMCICHUA

JpoOGu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OJIHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsiTMe palMoOHANBHOTO 4YHCHA, 3alicCh, CpPaBHEHHE,
VIOPATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajdbHOM MPAKTUKU HA 4YacTd, Ha
TpoOH.

Crenenb ¢ HaTypajbHBIM TIOKa3aTeJeM: ONpEIeIeHne, MpeodpazoBaHue
BBIpaXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIINX YUCE]T.

[IporieHThI, 3anUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]1a4M Ha TPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JEIUMOCTH, PA3J0XKEHHE HAa  MHOXKHUTEIHN
HaTypaJbHBIX YHCEIL.

PeanbHbpie  3aBUCMMOCTH, B TOM  4ucCle TpsMas W oOparHas
MPOMOPUHUOHAIBHOCTH.

AJsiredOpanyecKue BbIPpAKEHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEX]y BEIMYMHAMU B BHJIC
(dhopmybl. Beraucienus mo gpopmysnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUI, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
MpaBwiIa MpeoOpa3oBaHusl CYMM W TPOW3BEICHUH, MpaBUiia PACKPHITHS CKOOOK H
MIPUBEJICHUS MTOAO0HBIX CIaraeMbiX.

CBONCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIEM.

OnHounensl U1 MHOTO4YIeHbl. CTteneHb MHOroujeHa. CloKeHue, BhIYUTAHUE,



YMHOKE€HHE MHOT04IeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaApaT CyMMBI U
KBazpaT pasHoctd. Popmysa pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTO4YWIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEHUE, KOpPEHb YpaBHEHHWs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JluHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHHUS, pPEIICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHNE YPaBHEHUM 110 YCIOBUIO
3a1auu. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

*JIuHeiiHoe ypaBHEHHE ¢ IBYMs IIEPEMEHHBIME | €ro rpaduk 2. CucreMa AByX
JMHEHHBIX YPAaBHEHMI C JBYMsl II€pEMEHHBIMU. PemieHne cucreM ypaBHEHMMU
CrIocoO0M NOJCTAaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHCHUU.

DOyHKUUHA

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXKXYTKU. PaccTrosiHne mMexny
IBYMsI TOYKaMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGcimcca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOW TuiockocTH. IIpumepsl rpadukoB, 3agaHHbX (opmynamu. UrteHue
rpaMKOB peaIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynxumu. CpoiictBa GyHKUMH. JIuHeliHas pyHKIUSA,
e¢ rpaduk. I'padpuk pyukumm Yy = kX + b. *I'paduueckoe peirenne THMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uyucia. *llonstue 00 wuppanyMoHAIBHOM YHCIIE.
HecsTuuable PUOTMKEHUST UpPAIMOHANBHBIX uncen™. CBoiCTBa apumMeTHIeCcKuX
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYMCIICHUSIM. * JelicTBUTEIbHBIC YnCIa™.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AJsiredOpanyecKue BbIPAKEHUA

KBanpaTHblil TpEXusieH; pa3ioxKeHUe KBaJIPaTHOTO TPEXUICHA HA MHOKHUTEIH.

AnreOpanyeckasd JpoOb. (OCHOBHOE CBOMCTBO anre0Opandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHUE  alreOpandeckux  JpoOeil.
PanmonanbHbIe BRIpKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, (popmysa KOpHEH KBaapaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHUM, CBOISAIIMXCS K TMHEHHBIM U KBaJpaTHbIM. [IpocTeitive
TPOOHO-paIMOHANIEHBIC YPABHEHHUS.

*T'padmyueckas HHTEPIIPETAIUS YPABHEHUN C JBYMS MIEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUW C JBYMsI MepeMeHHbIMU™. [IpuMepbl pelieHus CcucTteM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

2 3nech u manee * * 0603HAYEHH] TEMBI, H3y4eHHE KOTOPBIX HIPOBOJNTCA B 03HAKOMHTEILHOM IiaHe. [legaror
CaMOCTOSATEINIFHO OTPeeNIIeT 00beM H3y4aeMoro MaTepuara.



Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

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

DOyHKUIMHA

[Tonsitue ¢pynkuu. O61aCTh ONPENEICHNUs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
Crioco0bl 3a1anust GyHKITHIA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuuu mo e€ rpaduxy. Ilpumeps
rpa@ukoB QYHKIMMI, OTPaXKaAIOIIUX PEeAIbHBIE TPOLIECCHI.

@DyHKIMY, ONHUCHIBAIOIIME TMPSIMYI0 U OOpaTHYI MpPONOPIMOHATILHBIC

k
3aBucHMOCTH, ux rpaduku. Oynxmuuy = x4y = X3,y = +/x, Y =~ *I'papuueckoe
X

pelieHre YpaBHEHUM U CUCTEM YpaBHEHUI™.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PanmonaneHple 4Kcia, *UppalMOHANIBHBIE YHCIIa, KOHEUHbIE U OECKOHEUYHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JEHCTBUTENBHBIX YNCEN; JEHCTBUTEIbHBIEC YU CIIA KaK
OECKOHEYHbIE JECATUYHBIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIECTBUTEJIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX 4HCEN, apu(METUYECKHe JACHCTBUS C
JNEHUCTBUTEIbHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEro MHUpa, MJIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIIEM MUPE.

[TpuOnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NpuOIMmxeHus. OKpyrieHue
yuced. [Ipuknaka n oneHka pe3ynbTaToB BIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pemieHus ypaBHEHHM TpeThel W 4eTBEPTOM
CTeneHel pa3IoKeHUeM Ha MHOXKUTEIN ™.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pelmenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHHEe C ByMs NMEpPEMEHHBIMH M €ro rpaduk. Pemienue cucrem IBYX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellleHHe CHCTEM JBYX YpaBHEHUH,
OIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TniepemMeHHoW. KBaaparHele HepaBeHCTBa.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMM.

DyHKIUU



KBanpartuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaborna, xoopauHaThI
BEPIIUHBI TapadoJIbl, OCb CHMMETPUHU apadoJIbL.
['paduku GbyHKITHI: y = Kkx, y = kx + b, y = X%
K N
y =x,y = — M X CBOJCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U NIPOrPecCUm

[loHATHE 4YMCITOBOM MOCIENOBATEIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIIoi u GopMysI0il N-To WiIeHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N UJICHOB.

*Nzo0paxeHrue 4YiICHOB apU(METHUYECKOH W TEOMETPUYECKOH IPOTpecCHid
TOYKAMU HAa KOOPAWHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIIOHEHIMAIBHBIA POCT.
Cno>xHble TPOLIEHTHI™.

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

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOEcCleuruBaTh JOCTHUKEHUE CIEAYIOIIUX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB:

7 KJIACC

Yucaa v BIYMCICHUA

BeImtomHITE, couyeTass yCTHBIE W TMHCHbMEHHBIC TNPUEMBI, apuPMeTHIECKUE
JIEHUCTBUSA C PAIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHWsS YHCIOBBIX BBIPAKCHHM; MPUMEHATH pPa3HOOOpa3HbBIE
CroCOObl U TMPUEMBI BBIYMCICHUS] 3HAUYCHUN JPOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OoT omHOM (opMBI 3amuicu YMcen K Jpyroil (mpeodpa3oBbIBATh
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATHUHYIO IpoOb). CpaBHUBATH H
YIOPSATOYUBATH PAlIMOHATIBHBIC YUCIIA.

OKpyIJsITh Ynca.

BBITIONHITE TPUKUIKY W OIEHKY pe3yibTaTa BBIYMCIICHHM, OICHKY 3HAYCHUI
YHUCIIOBBIX BBIPAKEHUH.

BBITIOTHSTE ACHCTBHUS CO CTETICHSIMU C HATYPAJTBHBIMU MTOKA3aTEISIMU (C OMTOpOi
Ha CMPaBOUYHYIO0 UHGOPMAIIUIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTCIIA HATYPATbHBIX
JHUCE.

Pemare mpocreiiime MpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBSI3aHHBIE C
OTHOIIIGHUEM  BEJIWYUH,  MPOMOPIMOHAILHOCTEIO  BEIMYHMH,  TPOIEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 33124 C YIETOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

OpueHTHpOBaTbCS B TOHATHSIX U ONEPUPOBaTh Ha 0a30BOM YPOBHE



anreOpanyecKkor TEPMUHOJIOTHENH U CUMBOJIMKOM.

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

BoIONHATE peoOpa3oBaHusl LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH IMPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.

BBITTONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

OcCylIecTBIATh Pa3I0KEHUE MHOTOYIEHOB HA MHOMXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOILEro MHOKUTENS, TPYNIUPOBKHU CIIaraeMbIX, MTPUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHHS (C OMOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[TpumensTh npeoOpazoBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcrnonb30BaTh CBOICTBA CTENEHEH € HATypajJbHBIMH [OKA3aTESIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOil HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHWS C OJHOM IIEPEMEHHOW, NPHUMEHSS IPAaBUIIA
nepexoa OT UCXOJAHOTO YpaBHEHHUS K paBHOCHIBHOMY emy. [IpoBepsTs, sBiseTcs u
YUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyecKux METOJaxX IpPH 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 JABYMsI
MePEMEHHBIMU; TIOJIB3YSCh IPaUKOM, TPUBOJAUTH PUMEPHI PEIICHUS YPABHEHHUS.

Pemiate cucteMsl JByX JUHEHWHBIX YPABHEHUU C ABYMS MEPEMEHHBIMHU, B TOM
yucle rpaguuecku (C ormopoi Ha alNropuTM y4eOHBIX IEHCTBHA).

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

Koopaunarel u rpadpuxu. @yHKUUu

N3o00pakath Ha KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4HM, OTPE3KH, MHTEPBAJIbI; 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH Ha
anre0pandeckoMm si3bIKe.

OTMeuaTrh B KOOPJMHATHOW IIJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
CTPOUTH TPaPUKH JTUHEHHBIX (yHKINH. CTpouTh rpaduk GyHkimu Y = kx + b,

OnuceiBaTh C MOMOILIBIO (YHKIUH H3BECTHBbIE 3aBHCHMOCTH  MEXIY
BEJIMUYMHAMU ([0 aJrOpUTMYy Y4e€OHBIX NEHUCTBUI): CKOPOCTh, BPEMs, PAaCCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocoO MpeacTaBiICHUS M aHalu3a WHOOpMaIuu;
M3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 IPaUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.



8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HavYaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIBHBIX
qucesl JUIsl CPaBHEHUS, OKPYIVIEHHUS M BBIYUCICHUMN; M300pa’kaTh JIEHCTBUTEIIbHBIE
YKCIJIa TOYKAMU HAa KOOPJAMHATHOMN MPSAMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBaJPATHOTO KOpHS; HaXOAWUTh
KBaJI[paTHbIE KOPHHM, HUCIOJB3ysl INPU HEOOXOAMMOCTH KaJbKYJSITOP; BBIIOJHATh
npocTeiime npeoOpa3oBaHUSl BBIPAKEHUN, COAEpPXKAIIUX KBAJApaTHbIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3amucl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHe uncna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  II0Ka3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHU C LEeIbIM IoKazareiem (cC
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalUOHAIBHBIX
BBIPQKEHUI HAa OCHOBE IMpaBWJ ACUCTBUN HaJ MHOTOWIEHAMM U ajreOpanyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHUH AJIs PEIIEHUs Pa3IM4YHbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(pOpManuu) U palMOHAJIbHbIE YPAaBHEHHs, CBOJAILIMECS K HUM, CHCTEMBI JBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
Yyluclie C NPUMEHEHHEM TpaduuecKuX MpeAcTaBieHUui (yCTaHaBIIUBaTh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPaBHEHHUU pEIIeHUs, €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUMH.

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3aladyu K €€ anreOpandeckoi
MOJEIA C TIOMOIIBKD COCTaBJICHHWS YpPAaBHEHUS WM CHUCTEMBl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJbTarT.

[IpuMeHsTh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH; pelaTh
JUHCHHBIC HEPABEHCTBA C OJHON NMEPEMEHHON U MX CHUCTEMBI; JlaBaTh TpapUUICCKYIO
WJUTIOCTPALIMIO MHOYKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENATh 3HauY€HHUE (PYHKIUU IO
3HAYEHUIO apTyMEHTa; ONPEAeIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X%, Yy =x3y =/x ,y=

K . . ,
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuuu no e€ rpaduxy (mpyu HEOOXOIUMOCTH C

HaIpaBJISIOLIEH TOMOIIIBIO).



9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE W TNHCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYUCIEHUSA C UPPALUOHAIBHBIMHU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTeIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHHIA.

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

YpaBHeHUs U HEPABEHCTBA

Pewrars IMHENHBIE M KBAJpPATHBIE YPABHEHUSI, YPABHEHUS, CBOSAIIMECS K HUM,
MIpOCTEHIIHE qPOOHO-PAMOHAEHEIC YPABHCHHSL.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YpPaBHEHHU C JIBYMs
MIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCSA
JUHEWHBIM (110 BU3yaJIbHOI orope).

PemaTte mnpocTedime TEKCTOBBIE 3a/ladyd  areOpanyeckuM CrocodooM ¢
IIOMOIIBIO COCTABJICHUS YPAaBHEHHUS WM CHUCTEMBI JBYX YPaBHEHHU C JByMs
[IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
YluClie C MPUMEHEHHEM Tpaduueckux MpejcTaBicHui (ycTaHaBIUBaTh, UMEET JIH
YPaBHEHHE WM CUCTEMA YPABHEHHI PELICHUS, €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemiate nuHEHbIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA; H300pakaTh
pEILICHUE HEPABEHCTB HAa YHCJIOBOM MNPSMOW, 3alMCHIBATh PEUICHHE C TMOMOIIBIO
CHMBOJIOB.

Pemate cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YUCJIOBOM
MPSAMOM, 3aNUCHIBAaTh PEUICHUE C TIOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUH PA3JIWMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (yHKIIMM H3y4yeHHBIX BHUJIOB. IloKa3bIBaTh CXEMAaTHUUECKH
PAacIoIOKEHUE Ha KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkuid Buaa: Y = kX, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x, Yy = — B 3BHCHMOCTH OT 3HaYeHuii

K02((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxkaTh CXEMAaTUYECKH TpaUKy KBAIPaTUUYHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMN MO UX Tpadukam.

Pacno3naBaTh KBaApaTuuHyro QyHKIUIO 1O (GopMyse, TPUBOAUTH MPUMEPHI
KBaJApPaTUYHBIX (QYHKIMN U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUH.

YuciioBble MOCTAECA0BATEILHOCTH H IPOrPeCCHH

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PaA3HBIX
crioco0ax 3a7aHusl.

BbINONHATE  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMya N-TO  4ieHa
apu(PpMETUIECKON M TEOMETPUUYECKON MPOTPECCHid, CyMMBI MEPBBHIX N WIEHOB (C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIHIO).



PemaTe 3a1aun, CBS3aHHBIC C YUCIOBBIMHU TOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIE
3aa4il M3 peaTbHOM JKM3HU (C WCMOJIB30BAHMEM KaIbKYJSATOpa, MHU(PPOBBIX
TEXHOJIOTHUH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU .
7-9 KJIACCBI
Henn n3yyeHusi yueOHOro Kypca

O6mue uenu uzydeHus yaeoHoro kypca «I'eomerpusi» npeactaniens B [IOOIT
OOO. Onu 3aKIOYarOTCs, MPEXKAE BCErO B TOM, YTO HAa YPOKax TE€OMETPUH
oOydJaronuiicss y4uTcs TPOBOJUTH JOKAa3aTeNbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKICHUSI «OT MPOTUBHOIOY», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (popMmynHpoBaTh oOpaTHbIE yTBepXkAcHUS. B oOydeHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Btopoii 1enpr0 u3ydeHUs TE€OMETPUU SBIISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHWH KaK MAaTEeMaTUYECKUX, TaK M NPaKTHUYECKUX 3ajad,
BCTPEUAIOIINXCS B PEATBHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BRBIUUCIUTEIIbHAS
JUHUSA B M3YYEHHM TE€OMETpPUM B IIKOJE. [l 3TOro yduTento pPEeKOMEHIyeTCs
noaOUpaTh 3ajayd MPAKTHUUECKOro XapakTepa I pacCMaTpUBAaeMbIX TEM, YUUTb
00y4Jaronuxcsi CTPOUTh MaTEMAaTUYECKUE MOJICIN PEAbHBIX KU3HEHHBIX CUTYaIlHi,
MIPOBOAUTh BBIYUCIEHUS W OLECHHUBATh aJE€KBATHOCTH IIOJYYEHHOTO pE3yJbTaTa.
KpaitHe BaxxHO TOAYEPKUBATH CBS3M TEOMETPUU C JAPYTUMHU IPEIMETAMU,
MOTUBUPOBATh HMCIOJIb30BaTh OINPEACICHUSI T€OMETPUUYECKUX (PUTYp U TOHSITHIM,
JE€MOHCTPUPOBAThH IPUMEHEHHE NOJIYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTU CBA3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpuieckue COOTHOLIECHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«['eomeTpus», KOTOPBIA BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3feibl COJACPKaHUS:
«I"eomeTpruueckue GUTYPHI U KX CBOMCTBAY, «M3MepeHNe TeOMETPUIECKUX BEIIMINHY,
a Takke «JlekapToBBl -KOOpAWHATHI HAa TUIOCKOCTH», «BekTope», «JIBmkeHus
mockoctu» U «lIpeoOpazoBanus mogoous».

VYueOHbIl TUIaH TpeIycMaTpPUBAET U3yYEeHUE TeOMETPUH Ha 0a30BOM YPOBHE,
MCXO/JI U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM TOIy, BCErO 3a TPH rojia 00yueHus
— He meHee 204 yacos.

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

7 KIIACC

Hauvanbnbie nonsTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buael
yrioB. BeprukaneHble UM cMexHbIE yrael. buccekrpuca yrima. Jlomanas,



MHOTOYTOJIbHUK. [IapaiensHOCTh U EpIEHIUKYISIPHOCTD IIPSIMBIX.

*Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHU™*
IIprMepbl CHMMETPHUH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronsHuk. BeicoTa, Meuana, OMCCEKTpuUca, UX CBOKCTBAa. PaBHOOEApEHHBIN
Y PAaBHOCTOPOHHUU TPEYTOJIbHUKU. HEepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyroyibHBIA  TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, MPOBEAEHHON K IMIOTeHy3e. IIpu3Haku paBeHCTBAa IPSIMOYIOJIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TpEeyroiabHUK ¢ yriom B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOH, Teopema O OOoJbIIeM yrie M OOJbUIEH CTOPOHE TpPEYroJibHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpruecKkoe MeECTO To4YeK.* buccekTpuca yria W CEpeIUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOpJ1a ¥ TUAMETP, UX CBOMCTBA. B3auMHOE pacnoioKeHne
OKpY’KHOCTH M TmpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCAHHAs B YroJl. BircanHas v onrcaHHas OKpy>KHOCTH TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero nmpu3Hakd U CBOMCTBA. YacTHbIE
Clly4au TMapajuieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHS.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUU
TpEeyrojbHUKA U Tpaneuuu. LleHTp macc TpeyrojibHUKA.

[Togobue TpeyroapHUKOB, KodpduimeHt mnomodus. IlpuszHaku momoOUs
TpeyroibHUKOB*. [IpruMeHeHne nogo0us Mpu peleHny MPaKTUYECKUX 3a/a4.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynsl a8 oA
TpPEYroJibHUKa, NapajienorpamMma, pomba u Tpaneuud. OTHOUIEHHE IUIOLIAAeH
MoA00HBIX (uUryp.

Brruncnenue mmomaneid TpeyroJbHUKOB 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. TpUroHoMeTpruueckre (PyHKUUU YTIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHB] TEMBI, H3y4eHHE KOTOPBIX HPOBOJUTCA B 03HAKOMHTEILHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTPeeNIIeT 00beM H3y4aeMoro MaTepuara.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXKIY KAaCaTEIbHOU U XOPIAOU. YTJIbl
MEXAY XOpAaMH M CEKylIMMHU. BrOucaHHble M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacrionoxenue AByX OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHyc, KocuHyc, TaHreHc yrioB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyrosbHuKOB. TeopeMa KOCHHYCOB M Te€OpEMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue noaoous. [logo6ue COOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IpPOU3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIACHUH OTPE3KOB
CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopamu. PasjoxkeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JUUIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlexapToBBbl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUECHUE OKPYKHOCTEH M MpSAMBIX. METOJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYUCICHHE JUIMH OYT OKpYKHOCTeN. [Inomans kpyra, CeKTopa, CErMEeHTa.

*JIBH>KEHHsI TUIOCKOCTH W BHYTPEHHUE CHUMMETpUHM (uryp (3jieMEeHTapHbIE
npeacrasienus). [lapamnensusiii mepenoc. [lopopot™.

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUA» (ITO TOJAM OBYYEHUA)

OcBoenue ydeOHOro Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEEIATh UX B3aUMHOE
pacrojoxeHue, H300pakaTh T€OMETpUYECKUE (UTYpPBI; BBIMNOJIHATH UYEPTEKU IO
YCIIOBHIO 3a/auu. M3MepATh JIMHEWHBIE W YIJIOBBbIE BEJIMYMHBI. Pemars 3amaun Ha
BBIYKMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YTIOBBIX BEJIMUKUH IPEIMETOB B pealibHOMN
KU3HHU, Pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a]1a4aM (C UCIIOJIb30BAaHUEM CMBICTIOBOM
OMOPBI: HABOJALIME BOMPOCHI U/WIIH aIrOpUTMa YYEOHBIX IEUCTBUI).



[lonp30BaTbCd NPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BATh
MPU3HAKU ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUN 3a/1a4.

[IpoBOANUTE NOKA3ATEIHCTBA HECIOKHBIX TEOMETPUUECKUAX TEOPEM.

[Tonp30BaThCAd MNPHU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHIH TEOMETPUIECKUX 33/1a4 (C MCIIOJIb30BaHUEM 3pUTEIILHOMN HATJISITHOCTH W/HITH
BepOaTBHOM OMOPHI).

Onpenensts napauieIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymas. Onpenenars MNapajuieNbHOCTh MNPSIMBIX C MOMOILIBI) PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

PemaTe 3a1aumn Ha KjeT4aToi Oymare.

[TpoBOIUTH BHIYMCICHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHHUSI YTIIOB
B T€OMETPUYECKUX 3aJa4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IMPU MEPECEUCHUH JBYX
MApAJUICIBHBIX TPAMBIX CEKylIeW. PemaTe mpakTUyeckre 3aayd Ha HaxOXKICHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpPOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPA
OKPYHOCTH, MOJIb30BATHCS X CBOMCTBAMH. Y METh MNPUMEHSTh 3TU CBOMCTBA IPHU
pelIeHnY 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: OMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY’KHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAOTCs B OJIHON TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKATCs B OJHOU
TOYKE.

OpueHTHpOBaTbCI B TOHATHSAX U ONEpUpOBaTh Ha 0a30BOM ypOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEpPNeHAUKYJIIPHOCTH KaCaTeJIbHOU H
paanyca, IpOBEIEHHOTO K TOUKE KACaHUSI.

NmeTh mpencTtaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C TOMOUIBIO IUPKYJIA U
JIMHEUKH.

8 KUIIACC

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

OpHEeHTUPOBATHCA B TMOHITUU — TOYKU NEPECEUCHUS MEIHaH TPEYroJbHUKA
(LIeHTpa Macc) B pelIeHUH 3a/1ay.

Brnaaere noHsiTueEM CpeIHEN JIMHUU TPEYTOJIbHUKA U TPAIEUU, IPUMEHSITh UX
CBOWCTBA IIPU PELICHUHU MPOCTENIINX N'€OMETPUUECKUX 3a1a4. IMETh npencTaBicHue
o teopeme Dasieca u TeopeMe O MPONOPLMOHAIBHBIX OTPE3KAX, NPUMEHATh UX I
pelIeHus MPaKTHYECKUX 3a/1a4 (C OMOPOM Ha 3pUTEIIbHYIO HATJISTHOCTB).

[IpumeHsATh MpU3HAKK TMOAOOWS TPEYTrOJIHbHUKOB B PEIICHUH HECIOXHBIX
F€OMETPUYECKUX 3a]1a4.



[Tonb3oBaThes Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHSMHM CHUHYyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
MPSAMOYTOJIBHOTO TpeyroiabHuKa. llogb30BaThCsi 3TUMU MNOHATHUSMH JUISl PELICHUS
MPaKTUYECKUX 3a]1a4 (IpU HEOOXOIUMOCTH C OTIOPON HA aJlTOPUTM IPABUIIA).

Boruncnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM HAa  CIPABOYHYIO
uH(POpPMaIIMIO) IUIOUIaAb TPEYroJbHUKA M IUIOMAQAHM MHOTOYTONBHBIX (QUTYD
(moNB3ysACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpuMEHsATh NoJlydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnanets MNOHATUSMH BOMCAaHHOTO M IIEHTPAJIBHOTO yria, HCIOJIb30BaTh
TEOpPEMbl O BIMCAHHBIX YIJIAX, YIJax MEXIy XOpJaMu (CEeKYIIMMH) U YTie MEXIy
KacaTelbHON U XOPI0¥ NpU PEIICHUH MPOCTEHIIINX FEOMETPUUYECKUX 3a]1ad.

Brnanets MOHSATHEM OINHUCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELIEHUU IPOCTEUIINX 3aa4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1a4y peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM TMOoA0OMs M TPUTOHOMETpUM (MOJIB3YACh, TJ€ HE0OXOAUMO,
KAJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUUYECKHUE (PYHKIIMH OCTPBIX YTJIOB, HAXOIUTh C UX TOMOILBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKYyJATOpa) AJWHBI W YIJbl JJIA
HETa0JIMYHBIX 3HAYECHHH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHH MEXAy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMHU (C OIOPOI Ha CITPaBOYHYIO HH(POPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PELICHUE TPEYTOJILHUKOBY ), IPUMEHSTh UX MPU pPELICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3a1au.

Bnanets nouatusmu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX ¢uryp. [loap3oBarbes cBoMCTBAaMU NOJ00MS MPOU3BOIBHBIX QUTYDP, YMETh
BBIYUCIIATH JJIMHBI U HAXOAUTH YIIIbl y MOAOOHBIX QUIyp (MO aJroputMy y4eOHBIX
neictBuil). IlpumeHsaTs cBoiicTBa MOA00OMS B MPAKTHUYECKUX 3aJadax. YMeETb
MPUBOANTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

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

[Tonp3oBaThCA BEKTOpaMH, MOHUMATh WX TEOMETPUUYECKUUA W (U3HUECKUI
CMBICJI, TPUMEHATH UX B PEHICHUH T€OMETPUUYECKUX U PU3NUecKuX 3a1a4. [[puMeHsaTh
CKJISIPHOE MPOU3BEIEHNE BEKTOPOB JJIsI HAXOKICHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnanete MOHATUSMH NPaBUIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyT OKPY>KHOCTH Y paJMaHHON MEPHI yIJla, YMETh BBIYUCIISTH IUIOLIA/Ib Kpyra



M ero yacte (c omopoil Ha crpaBouHyro HHGopmMaiuio). [IpumMeHaTs nmosydeHHbIe
YMEHHUSI B MPAKTUYECKUX 3a/1a4yax.

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

[IpyuMeHsATh TONydyeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKUE
MOJIETIH JUISl 3a]1a4 PEaJTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYUCICHUS C
NPUMEHEHHEM TOJA00UsS M TPUTOHOMETPHUYECKUX (YHKUMA (TOJB3YysCh, TJe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

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

Hean n3yvyenus yueOHOro Kypca

B coBpemeHHOM LIU(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHUN, TaK U UX
poyii B oOpazoBaHuu. Kaxaplii 4enoBEeK MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE
MMEIOIINXCS Y HETO JaHHBIX. A JIJI1 0O0CHOBAHHOT'O MPUHATUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HHPOpMAIMM HEOOXOAMMO B TOM YHCIE XOPOULIO
c(OpPMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbIlUIeHHE. VIMEHHO mo3ToMy
OCTPO BCTaja HEOOXOIUMOCTh C(OpMHpPOBaTH Yy OOYy4YaIOLIUXCS, B TOM YHUCIE
oOyuatomuxcst ¢ 3I1P, ¢pyHKIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0 B ceOsl B
KAaueCTBE HEOTHEMJIEMON COCTABJISIOLIEH YMEHHE BOCIPHUHHUMATh U KPUTHYECKH
aHAJIM3UpOBaTh MH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3Nu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTUX pEAJbHBIX IPOLIECCOB M 3aBUCHUMOCTEM,
MPOU3BOANTH MPOCTEHIINE BEPOSATHOCTHBIE PAcCUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIAMU cOOpa, aHallM3a U MPEICTABIICHUS JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIIAET 00yJarOMMUXCsl K 00IIECTBEHHBIM HHTEPECAM.

B crpykType mnporpammbl yuyeOHOro kKypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIJEJIEHBI CIEAYIOLIUE COAEPKATEIbHO-METOIUYECKUE JIMHUU:
«IIpencraBneHre TaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BepOsSTHOCTEY; « DIIEMEHTHI
KOMOWHATOpUKNY; «BBegenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHne JaHHBIX U OMUCATENbHASI CTATUCTUKA)
CII’KUT OCHOBOH 151 pOpMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpPMAIIMEn: OT YTCHUS U
WHTEpOpeTanuu UHPOpPMAlMU, TPEACTABICHHOW B Ta0iuIlaX, Ha auarpaMmax u
rpadgukax 0 cOopa, TPEACTABICHUS W aHalIW3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEPUCTHUK CPEIHMX U pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyuaronuecs: ¢ 3I1P ydarcst cuuThiBaTh U UHTEPIIPETUPOBATH JIAHHBIE, BBIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISATh Haj
(dakTOpamMu, BBI3BIBAIOIIMMUA HW3MEHYMBOCTb, W OIEHMBATh UX BIHSHHE Ha
paccMaTpUBaEMbI€ BEJIMUUHBI U MPOLECCHI.

WHTYUTUBHOE NPEACTABICHUE O CIYYaHHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJIEHIUNW CTAHOBUTCS MOTUBUPYIOLLEW OCHOBOM IS U3YUYCHUS
Teopun BeposTHOcTed. bomnbioe 3nadenue s obyuarommxcs ¢ 3[1P 3necy nmerot
MPAKTUYECKUE 3aJaHusl, B YACTHOCTU OMNBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMHU



MOJENSIMHU.

[ToHsiTHE BEPOSATHOCTH BBOAMWTCS KAaK Mepa MPaBIOMOA00Us CIIy4aitHOTO
coObrtus. [Ipu m3ydenun kypca odydvarontuecs ¢ 3[1P 3HakomsITCS ¢ pocTedmmmMu
METOIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYyYalHBIX  AKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU HMCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Oojee CIoKHBIC 3amadd. B Kypc Bxomsr
HAYAJIbHBIE TPEJACTABIEHUS O CIyYalHBIX BEJIMYMHAX H HUX  YHCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMHU OIEpalldsIMU HAaJ  MHOKECTBAMH,
paccMaTpUBAKOTCS MPUMEpPHl TMPUMEHEHUS [JIsl pElIeHus 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 u3yuenue naHHoro kypca OTBOAUT 1 y4eOHBIN yac B HENENIO B TEUYECHUE
KaJI0T0 Toja o0ydenus, Bcero 102 yyeOHbIX daca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OJAM OBYYEHU )

7 KJIACC

[IpencraBienrie AaHHBIX B BUJI€ TAOJUIl, AUarpamm, rpaduKoB. 3amnojHEHHUE
Ta0JIUL, YTEHUE U MOCTPOCHUE TUArPAMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKkoB peanabHBIX TporeccoB. M3BneueHne nHpoOpManuym U3 quarpamMmm H
Ta0JIMII, UCTIOIH30BAHNE U UHTEPIPETAIINS TaHHBIX.

OnucartenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HanOoJIbIllee W HaWMMEHBIEE 3HAYCHHWs HaOopa 4YHCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM U3MEHYUBOCTH.

*CnyyaliHbIN SKCHEpUMEHT (OMBIT) U CiydailHoe coObiTue. BeposiTHOCTH H
gacToTa. PoJIb MaoOBEPOATHBIX U MIPAKTUYECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
oOmectse. MOHETa U UTPalIbHAS KOCTH B TEOPHHU BEPOATHOCTEH™*?,

*T'pad, BepmuHa, pebpo. Crenenp BepmmHbl. Uucino pédbep u cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBs3Hoctu rpada. Llenu u ukiel. [Tytu B rpadax.
O6xox rpada (viinepos myTh). [IpencraBnenue 06 opuenTupoBanHoM rpade. Pemenne
3a/1a4y ¢ MOMOUIbIO rpadoB™.

4 3nech u manee * * 0603HAYEHH] TEMBI, H3y4eHHE KOTOPBIX HPOBOJANTCA B 03HAKOMHTEILHOM IiaHe. Ilegaror
CaMOCTOSATEINIFHO OTPeNeNIIeT 00beM H3y4aeMOro MaTepHraa.



8 KUIIACC

[IpencraBieHue qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepamuu  Haj
MHOXXECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMHU: NIEPEMECTUTENBHOE, COYETATENBHOE, pacrpenenuTenbHOE,
BKIIOUeHMs. Mcrionb3oBaHue rpaduyeckoro npeicTaBIeHUs MHOYKECTB JJIsl OMUCAHUS
peanbHBIX NPOLIECCOB U SIBJICHUM, IPY PEUICHUH 3a/a4.

*3mepenue paccemBaHus AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus ™.

DOneMeHTapHble  CcOObITHUA  ciyyallHOro ombiTa. ChydailHeie  COOBITHS.
BepositHOCTH cOOBITHI. ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitabiii BBIOOp. CBsI3b MEXKAY MaOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUAMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

*JlepeBo. CBOICTBA I€pEBbEB: €AUMHCTBEHHOCTD MMYTH, CYILIECTBOBAHUE BUCAYEH
BEpPUIMHBI, CBSA3b MEXAY YHMCIOM BEpUIMH M 4yuciaoM péodep. IIpaBuio ymMHOXKEHHS.
Pemenue 3amau ¢ momoibio rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeAUHEHHE |
nepeceueHne coobiTuii. HecoBmecTHbie coObITHS. DOpMyITia CIIOKEHHS BEPOSTHOCTEH.
VYcnoBHass  BeposAtHOcThb. IIpaBmiio  ymHOkeHus. HezaBucumbie — cOOBITHSL.
[IpencraBienne SKCIEpUMEHTa B BUJE JepeBa. PelneHue 3agad Ha HaXOXKICHHE
BEPOATHOCTEN C OMOIIBIO IEPEBA CIIyYallHOTO 3KCIIEpUMEHTA, JUarpamm Jiiepa™.

9 KVIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIUIL, AUarpamMmm, rpadMKoB, HHTEPIPETALIUS
JTaHHBIX. YTEeHUE U MOCTPOCHHUE TAOJIHIL, TUArPaMM, TPa(QHUKOB MO PEaTbHBIM JaHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHuss U YUCIO cOUYEeTaHU. *TpeyroibHUK
[Tackans™. Pemenue 3a1a4 ¢ KCIOJIB30BaHHEM KOMOWHATOPHKH.

*T'eomeTpuueckasi BeposTHOCTb. CiydallHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTPe3Ka U U3 TyT'H OKPYKHOCTH™.

UcnwiTanue. Ycenex u Heygada. Cepust UCIIBITAaHUM 10 iepBOro ycnexa. Cepus
ucneiTanuii bepuymu. BeposarHocTu coObITHI B cepun UcnibiTaHui bepHymn.

CnydailHasg BeIMYMHA W PACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTnyeckoe
OKHMAaHueE U auctepens. [IpuMepsl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEIHEro 3Ha4E€HUsl BEIMYMHBL. MaTeMaTU4eCKOe OKUIAHUE U JUCTIEPCUS CIIy4alHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyImm».

[Tonsitue o 3akoHe OoybUX uymces. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YKHCEN B IPUPOJIE U OOIECTBE.

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

[IpeameTHbIE PE3yNIbTATHl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIACCaxX XapaKTEepU3YIOTCs CIEAYIOIIMMU YMEHUSIMHU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JuarpaMmax;
NOpPEICTaBIATh JaHHbIE B BHUAEC TaONMUI, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroBbI€) IO MAaCCUBAM 3HAYEHHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTH W/WIHM BepOaIbHOM OMOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
MIPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHpPOBAaTbCS B TMOHATHSX W OMEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTuIecKoe, Meana, HanOoJIblIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM M3MEHYMBOCTHM HA IIPUMEpax ILIEH,
(UBUYECKUX BEIWYWH, AHTPOTIOMETPUYCCKUX JAaHHBIX;, WMETh TNPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIIACC

W3BnekaTe U MpeoOpa3oBbIBaTh WH(MOPMALUIO, MPEACTABICHHYIO B BHUJE
TabyuL, auarpamm, rpauKoB; NPEACTABIATh JaHHBIE B BHUJE TaOJIML, quarpamw,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HAauyeHUH M Mep pacceuBaHMs (pa3Max, IUCHEpCHUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YUCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yipTaTaM M3MEpeHHH U HaOMoAeHUH (C  HCHOJB30BaHUEM 3PUTEIBHOU
HaIJISIIHOCTH W/WIH BepOajIbHOM OMOpHI).

HaxonuTh BEpOSITHOCTU CIIy4allHBIX COOBITUH B ONBITaX, 3Hask BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJB30BAHMEM 3PUTENIBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

Nmerp mnpencraBieHue O Trpa@UUecKux MOJAENAX: JEpeBO CIy4yalHOTo
AKCIIEPUMEHTA, AUarpaMMbl DIJepa, YUCIO0BAsI MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBAaMH: O0bEIMHEHNUE, TIepeceUeHHE, TOTIOTHEHUE;
NEPEYUCHISITh  JJIEMEHTbl MHOXECTB; IPUMEHSITh CBOMCTBA MHOXKECTB (C
WCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

Wmets mpencraBieHue o rpaduyeckoM MNpeICTaBICHHE MHOXKECTB M CBSI3ed
MEXy HUMH JJI1 OTMCAHUS MTPOLIECCOB U SIBJICHUH, B TOM YKCIIE MIPU PEIICHUH 3a7a4
U3 JIpYyTruX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

W3Bnekats u mpeodpa3oBbIBaTh HHPOPMAIIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
WMCTOYHUKAX B BUAC TaONHI, qUarpamm, rpauKoB; TMPEACTaBISATh JaHHBIC B BHUJE
TabIuILl, TUarpaMm, rpauKoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpPOM BapUAHTOB, a TAKKE
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Nmets mpencraBieHue o0 ONMCATENbHBIX XapaKTEPUCTUKAX JJIsi MAacCHUBOB
YUCJIOBBIX JIAHHBIX, B TOM YHUCJIE CPEJIHUE 3HAUYCHUSI U MEPHI PACCEUBAHUS.

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

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAaHUM JTO IEPBOTO yCIIEXa, B CEPUSAX UCIHbITaHUN bepHyu.

NMeTs mnpeacTaBiI€HHWE O CIyYalHOW BEJIMYMHE W O pPacnpeacsicHUU
BEPOSTHOCTEM.

NMerh mnpenacTaBieHUE O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTU W O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl Y4EOHOro mnpeaMera
«MaTtemaTHKa» aJanTUPOBAHHOW OCHOBHOM 00pa30BaTEIbHOMN MpOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 00y4YaroUuXcs ¢
3aJIepP>KKOM TICUXWYECKOTO Pa3BUTHA, B I[€JIOM COBIMAJAIOT C COOTBETCTBYIOIIUM pa3jeiioM paboueil mporpaMMbl y4eOHOTO
npeamMera «MaTemaTrkay 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO OIOPa30BaHUA.

5 kaace (He menee 170 u)

Ha3zpanue
pasaesa (TemMbl)
Kypca (4uciao

OcHoOBHOE co/iep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4al0 M XCH

4acoB)
HartypaabHbie [ecatnunas cucrema cuucieHus. Psap HaTypanpHbIX uMcel. |Uurarhb, 3anucbiBaTh, CPABHUBATHL HATYPAJIbHBIC 4YHUCIA,
uucaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypanbHble 4ncia Ha|y4acTBOBATb B OOCY:KIE€HMH CIOCO0OB YIIOPSIOYNMBAHUSA
HATYPaJbHbIMH KOOp-IWHATHOM npsMoii. CpaBHEHUE, OKPYTJICHHUE HaTypATbHBIX | YUCEL.
YK CJIaMH YUCElL. HN300paxaTh KOOPAMHATHYIO IIPAMYH0, OTMedYaTb YKCIIA

(50 u)

ApudmeTnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMHU.
CBoiicTBa HyJs NpU CJIOKEHUM W -YMHOXXEHUH, CBOMCTBa
eIUHUIBI  Tpu  yMHOXeHuu.  llepemecTurensHoe
COUeTaTeIbHOE  CBOMCTBAa  CJIOXKEHHUS U  YMHOXXEHMS,
*pacrpeieuTeIbHOe CBOWCTBO YMHOKEHUA™ 4,

*JlenuTenu W KpaTHbIE® 4YHCIA, pa3JIOKEHUWE 4YHUCIIa Ha
MHOuTenu. Jlenmenue ¢ ocratkoM. lIpocTtele M cocTaBHBIE
yucna. *[Ipusnaku genmumocty Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJbHBIM [T0OKA3aTEIIEM.

YucrioBble BBIpaKEHNUS; MOPSAJOK ACHCTBUM.

Pemrenne TeKCTOBBIX 33124 Ha Bce apudMeTHIecKue AenCcTBus,
Ha JIBIJKEHUE U MOKYTKH.

TOYKaMH Ha KOOPJIMHATHOW NPSAMOH, HAXOAUTh KOOPIUHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaibHOTO psifa, yucen 0 u 1 npu
CJIOKEHUH U YMHOXXECHHH.

Hcnoab30BaTh MPaBUJI0 OKPYIJICHUS HATYpaJIbHBIX YHCEN PU
HEO0XO0/IMMOCTH C OIOPO Ha aJITOPUTM MpaBUIIa.

BeinonHaTs apudpmerndeckue AedCTBHA C HATypalbHBIMU
YKUCJIaMH, BBIYMCJIASTH 3HAUYEHUS YHCIOBBIX BBIPAXKEHHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTEIIEHU, YUTATh CTEIICHH,
HCNOJIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHME, I10KA3aTellb),
BBIYHMCJISITh 3HAYEHUsl CTeleHell Npu HEeoOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.




BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPQXCHUH, MpeaaraTb 1 NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonb30BaTh TNpPU  BBHIYUCICHUSAX IEepPeMeCTHUTEIbHOe M
couerarejibHOe CBOMCTBA CJIOKEHMSI W YMHOKEHWHS,
*pacnpeneanTeabHOe CBOICTBO YMHOKEHUs™;
GbopMyIUpoBaTh M NPUMEHATH IPaBUIa MPeodpa3oBaHUsA
YHCJIOBBIX BbIPAKEHU HA OCHOBE CBOMCTB apu(MeTHYeCKHX
AeHCTBUA IPH HEOOXOAMMOCTH C HANIPABJISIIONIEH TOMOLIBIO.
@opmyaupoBaTh omnpeaeSeHHsl JEIUTENd M KpaTHOro (c
OTOPOY HA aNITOPUTM MPaBUIIA), HA3BIBATH JACITUTENIN U KPATHBIE
Ylyciia; Pacmo3HaBaTh IIPOCTbIE U COCTaBHBIE  YMCIIA;
(hopMyIMpPOBATH U MPUMEHSATH NMPU3HAKH JECIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha AITOPUTM MpaBUJIAa); MPUMEHSATH
AJITOPUTM  PA3NIOKEHHs] YHCIa HAa TMPOCThIE MHOXHUTENH;
HAXOJUTh OCTATKU OT JIEJICHUS U HENOJHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUSA O
HaTypaJIbHbIX YHCIAX, MPUBOIUTH MPUMeEPBI U KOHTPIPUMEPBHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKa3bIBaHUN O
CBOICTBaxX HaTypaJIbHbIX YHCEJ C ONIOPOM Ha oOpasel.

Pemath TEKCTOBblE 3aJaud apuU(METHUECKHUM CIIOCOOOM,
HCNOJIB30BATh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTH,
BpeMsi, PaCcCTOSTHHE; 1I€Ha, KOJUYECTBO, CTOMMOCTb M Jp.) IpHU
HEO0XO/IMMOCTH € MCHOJIb30BAHUEM CIPABOYHOW MH(YOpMALUU:
aHAJM3UPOBATH TEKCT 33Ja4y, nepedopMyHpoOBaTh yCIOBUE,
U3BJIEKATH HE00X0/IUMBbIE JTaHHBbIE, yCTaHABJIUBATH
3aBUCHUMOCTH MEX/1y BEIUUYMHAMU NpU HEOOXOJUMOCTH C
HaIIPABJIAIOIIEH TOMOLIBIO.

MopaenupoBaTth X0 PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TaOIUIIBI.

I[IpuBoauThL, pa3dupaTh pPA3IUUHBIE pELICHMsS, 3allUCU
peleHnit  TeKCTOBBIX 3agady  (MpH  HEOOXOAMMOCTH  C
HaIPaBJISIOIIEN TOMOIIBIO).

C noMombI0 MeAarora OUMEHUBATH TOITYYCHHBIN PE3yJbTarT,




OCYHIECTBJISATh  CAMOKOHTpPOJb,  IPOBEPSsL
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OMINOKH.
*Pemiate 3a1a4M ¢ MOMOIIBI0 Tepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMHTBCSI ¢ MCTOPHE Pa3BUTHS apu(DMETHKH.

OTBCT Ha

Harasanas
reomerpus. Jinnun

Ha II0CKOCTH
(99)

Touka, npsiMas, OTpe30K, Jyd. Jlomanas. M3mepenue MIHHBI
OTpE3Ka, METPUYECKHE EAMHULbl M3MEpPEHUs  JUJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTraeckas pabota «IlocTtpoeHne y30pa U3 OKPYKHOCTEI.

VYron. Ilpsmoi,
W3mepenue yrios.

OCTpbI, TyNmoM U pa3BEPHYTHIA YIJIbL.

[Ipaktuyeckas padora «IlocTpoeHne yriosy.

PacnoznaBarp Ha  4Yeprexax,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOJMMOCTH IO
BU3YaJIbHOW OIOpE): TOUYKY, HPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NpUBOAMTH NMPHMeEPHI OOBEKTOB PEAIBLHOIO
MHUpa, UMEIOUIMX (OopMy H3yYEHHBIX (UTYp, OleHHBATh HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHUSI U U3MEPEHMSI: M3MEPSATDH JUIMHY OTPE3Ka, BEIMUUHY
yIia, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPYKHOCTB 33/IaHHOT'O pajuyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJeT4aToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYKIATh
CMOCO0BbI, AJTOPUTMBI IOCTPOCHUS TOCIE€ COBMECTHOTO
aHaym3a.

Pacno3naBatrb u M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATON
Oymare mTpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIM  YIJIbI;
CPAaBHUBATDH YIJIBL.

BbruncasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonumMarp M HMCHOJB30BATH MNPH pelIeHHWH 3aja4
3aBHCHUMOCTH MEXIY €IMHULAMU METPUUECKON CHCTEMBI MED;
3HAKOMHUTBLCS C HEMETPUUECKUMH CUCTEMaMU MEP; BBIPAKATH
JUIMHY B Pa3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO.

HccaenoBarh GUTrypbl U KOHQUTYpaAIIUH, UCTIONB3YS LHU(POBbIE

PpUCYHKaAX, OITUCBIBATD,




peCypChl.

OO0LIKHOBEHHEIE
npoou
(48 )

HpoOb. IlpaBunbHble U HemnpaBuibHbIE JpoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenranHas
IpoOb. YMHOXEHHME U JIeJIeHUE OOBIKHOBEHHBIX ApOOCii;
B3aMMHO-O0paTHBIE IPOOH.

Pemennie TeKCTOBBIX 3aad, coaepkamux ApoOu. OCHOBHBIE
3a/1a4¥ Ha JpOOH.

[Tpumenenue OyKB 7S 3aMIMCH MAaTEMATUYECKUX BBIPAKECHUN U
IIPEIIOKECHUH.

MoneaupoBath B TpadHUuecKoi, NpeaAMETHOH ¢opme, C
IIOMOLIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBA3aHHBIE C
OOBIKHOBEHHOM APOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeniaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUMBAHUS Ipo0ei.
N300paxkatp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOOPAMHATHOM  IPSAMOW; HMCHOJIB30BAaTh  KOOPAMHATHYIO
HPSMYIO JUIsl CPABHEHUS IPOOEH.

®opMyJIMpOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoil Ha MpaBuUIIo;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO IpOOH Ui *COKpameHHs
apobeit M mpuBeleHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
IPOCTEHIINX ClIyyasx™.

IpencraBasary 10 o0pa3lly CMELIaHHYK JApoOb B BHJE
HENpPaBWJIBHOM M  BBIIEHATH LEIyH YacThb 4WCia U3
HENpaBUIbHOM Jpodu.

BoinoaHATL apudgMeTHyecKue 1eicTBUs C OOBIKHOBEHHBIMU
IpoOsMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apudmeTnyecKkux AeMCTBUM IS pallMOHAIN3AUU BEIYUCICHUH.
BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BbIYMCICHUH;
npeajaratb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUN.
IMpoBoauTh HCceROBaHUS CBOWCTB Jpo0Oeil, omupasch Ha
YUCJIOBbIE O3KCHEPUMEHTHl (B TOM 4HCI€ C IIOMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,
NPUBOAUTH NPUMEPbI U KOHTPIPUMEPBI.

Pemath mpocreliie TEKCTOBBIE 3a7aud, COJAepIKalue
NpoOHbIE JaHHbIE, U 3a7laud Ha *HaXOXKICHHWE YaCTH IIeJIOr0 U
LIEJIOTO IO €r0 YaCTH; BHIABJIATH UX CXOACTBA M PA3IMYUT™.
MopaenupoBaTrh X0 PELICHUS 33Ja4d C IOMOILIBIO PUCYHKa,
CXEMBI, TaOIUIIBL.

IIpuBoauTh, pa3dMpaTrh, OLEHMBATH pPA3IUYHBIE DPELIEHUS,




3allUCH pEIEeHUH TEeKCTOBBIX 3ajady IpU HEOOXOIUMOCTH C
HaIIPaBJIAOIIEH TOMOILBO.
C nomompbl0 meJarora OLEHMBATh IOJYYEHHBIH PE3YJbTAaT,

OCYIIECTBJISATHL  CAMOKOHTPONIb,  IIPOBEpAs  OTBET  HAa
COOTBETCTBHE YCJIOBHUIO, HAXOANTH OLIMOKH.
3HAKOMMTLCS C HCTOPHeEli Pa3BUTHS apUPMETHKH.

Harasianas MHOrOyroJbHUKH.  YeTBIPEXYroNbHHMK,  NPAMOYTrOJbHUK, | PacmosHaBaTb, M300paaTh C I[OMOIIBI0  YEPTEKHBIX

reomMeTpusl. KBaJpar. MHCTPYMEHTOB M OT PpYKM, MOJEIMpOBaTh U3 Oymaru

MHOFOYTOMBHUKH | Tpevrombuuk, MHOTOYTOJIbHHKH.

(7 4.) TTIOMa/b U TEpUMeTp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOMUMTE MPUMEPEI OOHEKTOB PEaTbHOro MUpA, HMEIOIHX
COCTaBJICHHBIX M3 IPAMOYTOJILHUKOB, CIMHHUILI H3MEPEHHS bopmy  mHOroyrompHuKa, IpAMOYTOJIbHUKA,  KBaZpata,
nomaH. TlepHMeTp MHOTOYTOTBHHKA. TPeyrobHUKA, OLEHHBATH UX JIMHEIHbIE Pa3sMephL.

BbIUHCASATB: IIEPUMETP TPEYrONbHHMKA, IPAMOYTOILHHKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb HPSIMOYTOJIbHHKA, KBajpara (Ipu
HE00XO0IMMOCTH C OIOPO Ha aJITOPUTM YUE€OHBIX JEHCTBUI).
H3o0paxatb OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIC "
TYNOYTOJIbHBIE TPEYTOJbHUKH.

CrpouThb Ha KJIeT4aToi Oymare KBagpaT W MPSMOYTOJIBHUK C
3aJJaHHBIMM JUIMHAMH CTOPOH.

HccnenoBath cBOMCTBA MPSMOYTOJIbHHMKA, KBajpaTa IYTEM
HKCIEpUMEHTa, HaOIIOACHUs, U3MEPEHUs, MOJEIUPOBaHMS;
CpaBHMBATh CBOMCTBA KBaJipaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh HCTHHHBIE U JIO)KHBIE BBICKA3bIBaHUSA O
MHOTOYTOJIbHUKaX, MPUBOAUTH MPUMEPbI 1 KOHTPIPUMEPBI.
HceaenoBaTh 3aBUCUMOCTD TUIOIIAAM KBaJApaTa OT JAJIUHBI €10
CTOPOHBI.

Hcnoab30BaTh CBOICTBA KBAaPAaTHOW CETKH JUIS MMOCTPOSHUS
buryp;  pa3domBaTh  OpPSIMOYIOJbHUK  Ha  KBaJparhl,
TPEYrOlbHUKU; COCTaBJAATH (QUIYpbl M3 KBaJIpaToB U
MPSIMOYTOJIBHUKOB M HAXOJIUTh X IJIONIA T, Pa30UBaTh (QUTYPHI
Ha NMPSMOYTOJIbHUKY M KBaJPaThl U HAXOJUTh UX IJIOLIAIb (TIPH
HEOOXOMMOCTH C HAMPABJISIOMICH TOMOIIIBIO).

BoIpa:kaTh BEIMYMHY IUJIOUIAJM B PA3IMYHBIX €IUHMIAX




U3MEPEHUs METPUYECKOM CHUCTEMBI MeEp, HCHOJIb30BATh
3aBHCUMOCTH MEXIY METPUYECKUMHU EAMHUIAMH H3MEpEHHS
IUIOMIA TPU HEOOXOIMMOCTH C OINOPOM Ha CIPaBOYHYIO
UH(pOPMALIHUIO.

3HAKOMHUTBCA ¢ TPUMepaMH NpPHUMeHeHHUsl IUIOIAId U
nepuMeTpa B MPAKTHUECKUX CUTyalusx. Pemarhb 3axaudm u3
pEaNbHON JKU3HH, IPH HEOOXOANMOCTH C OIOPOH Ha aJIrOPUTM
IIPaBUIIA, 00CYKIATH Pa3IUYHbIe CIIOCOObI PELLICHH 3a1a4.

JlecaTuanbie
npoou
(34 u)

Hecsatuunas 3anmuck apodeit. CpaBHEHUE ACCITUYHBIX APOOCH.

JeiicTBus ¢ necaTHUHBIMEU Apo0simMu. OKpyTIIeHHE IECITUIHBIX
JpOOeH.

Pemenne TexcToBBIX 3ajad, coiepxkamiux Ipodu. OCHOBHbIE
3a/1ayu Ha ApOOH.

IIpencraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTaTh M 3aMUCHIBATh, CPABHHUBAThH JCCSATHUYHBIE ApoOH,
npeuiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAAOYMBAHUSA
JECATHUYHBIX IPOOCH.

H3o06paxkare aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BoISIBIATH CXOJACTBA M Pa3jM4usi IPaBUI apuPMETHUECKUX
JEUCTBUH ¢ HATYpaJIbHBIMHU YUCIIAMH U ICCATUIHBIMU JIPOOSMH,
[IOCJIE COBMECTHOI'O aHAJIN3A.

BoeimoanaTs apudMeTHuecKkre JEeUCTBHS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHUM.

I[pumensite cBoiicTBa apuPMETHUYECKUX ACUCTBUHM U1
palMOHAIM3ALNH BEIYUCICHUN.

[puMeHsATH, PABUJIO0 OKPYTIJIEHUS JECATUYHBIX JpOo0Oeid, mpu
HE0OXO0IMMOCTH C BU3YaJIbHOM OIMOPOIi.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX JpoOei,
OMUpPasiCh HA YHUCIOBBIE OSKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOIUTDH NPpUMeEPbI u KOHTPHIPHUMCEPHI, CTPOUTDH
BBICKA3bIBAHMUSA U OTPUIIAHHA BBICKA3bIBaHUH.
Pematn HpOCTCﬁMHe TCKCTOBBIC  3aJla4yv, COICPIKAIIUC

JpoOHBIE TaHHBIC, M Ha *HAXO0KIEHNUE YaCTH IIEJIOTO H IEJI0T0 0
€ro 4acTU™; BBISABJISTH HX CXOACTBA M Pa3IHYus.




MopenupoBaTth X0 PEIICHUS 33aJa4d C IOMOILIBIO PUCYHKa,
cXeMbl, Tabnmuipl. Pa3ouparh pa3iuyHbe PELICHHUs, 3aMUCH
pelIeHni TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMU YHCIAMHU B PEATBHBIX >KU3HEHHBIX
CUTYaIUsX.

C noMowmpbI0 MeAarora OLEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCYLIECTBJATHL  CAaMOKOHTPOJb, IPOBEPsAs  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

3HAKOMMTBCSI ¢ HCTOPHEH pa3BUTHS apUDMETHKU

Harasinnast
reoMeTpus.
Tena u purypnbi
B IPOCTPAHCTBE

(8w

*MHororpanHuku. M3o00paxeHre MHOrOrpaHHUKOB. Mojenu
IPOCTPAHCTBEHHBIX TEJl.

[TpsimoyronbHbIN mapamnenenumnesn, kKyo. Pa3Béprku kyba u
napajuleIenunesa.
O0BéM KyOa, TPSMOYTOIBHOTO MapajuIeienuneaa™.

PacnozHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe [IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo, MHOrOrpaHHHUKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OLEHUBATH
JMHEWHBIE pa3MepBbl.

I[IpuBoaAMTH MPUMePBI 0OOBEKTOB PEATHHOIO0 MUPA, UMEIOIINUX
¢bopMy MHOrOrpaHHUKa, NPSMOYTOJILHOTO MapauielenuIesa,
KyOa.

H300pazkath Ky0 Ha KieTyaToil Oymare.

HccaenoBarn CBOMCTBA KyOa, MPSAMOYTOJIbHOTO
napajuesenunesa, MHOTOTPAaHHUKOB, UCIIOJIB3YSl MOJIENU TIPH
HEO0OXOIMMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M Napajliesenumena.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru v npodux
MaTepHaloB, 0 o0pasiy.

Haxoauth u3MepeHUs, BBIYUCIAATH IUIOMIAJb ITOBEPXHOCTH;
00BEM Ky0Oa, MpSIMOYTOJIBHOTO Napajjesenunesa ¢ onopoi Ha
AITOPUTM YUeOHBIX JIEHCTBHIA; HCC/IeI0BATH 3aBHCHMOCTH
00BEMa Ky0a oT AJTMHBI ero pedpa.

HaOsrogats M npoBOAUTH AHAJOIMM MEXIY MOHATHAMU
TUIOIAM ¥ 00BEMA, IEpUMETPa U TUIOLIA N TTOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIOXKHBIC BBICKA3bIBAHUSA O
MHOTOTPAaHHUKAX, NMPHUBOAMTH NPUMePbI U KOHTPIPHMEPBI.
Pemarp 3aa4uu U3 peagbHON KU3HU.




IloBTOpEHUE

M 00001IeHIEe
(14 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHUIA.

Bo1uucasTh 3HaU€HUS BBIPAKEHUN, COJEPKAILNX HATYPAJIbHbIE
Yyucia, OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YKces MPU HEOOXOIUMOCTH C HApaBISIOLIEH
IIOMOUIBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4uMCEl,  BBIYUCICHUH,
NpUMEHATHh CBOiicTBa apudmMeTHyeckux JeHcTBUH Ui
paluMoOHaNN3alUN BBIYUCIICHU.

OcyuiecTBJAATh CAMOKOHTPOJIb BBIINOJIHAEMBIX JEHCTBUA U
CaMONIPOBEPKY pPe3yibTaTa BBIUNCICHUM.

Pematy mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATH MaTeMaTHYecKHe 3HAHUS IS PELICHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemats mnpocreiiiume 3agaum
CPAaBHUBATbL  CIOCOOBI  PCIICHUSA
PALMOHAJILHBIN CI10C00.

pa3HbBIMU
3a/a4u,

crnocodamm,
BbIOMpPATh

6 knacc (He menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE cogepkaHue

OcHOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCS

4acoB)
HarypanbHbie Apudmerndeckne 1eicTBUS ¢ MHOTO3HAYHBIMU HATYpaJIbHBIMY | BLINOJIHATL apudMeTnyeckue AeficTBHSI C MHOTO3HAYHBIMU
yucaa yuciaamMu. UYWCIIOBBIE  BBIpAXKEHUSA, TOPSAJNOK JCHCTBUU, | HATYpAIbHBIMM YHCJIAMU, HAXOAUTH 3HAYEHHMS] YHCJIOBBIX
(32 u) UCTIONb30BaHue CKOOOK. OKpyTiieHHne HAaTYpalbHbIX YHCET. BBIpAXXEHHH CO CKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHUS

Jenutenu u KpaTHbIE Yncia; *HanOOIBIIMN OO IETUTENb U
HauMeHbIee olIee KpaTHoe™.

Paznoxxenue wyucna Ha MPOCThIE MHOXKUTENU. JlenruMocCTh
CYMMBI U NIPOU3BEIEHHUS. J[eJIeHrE C OCTaTKOM.
Penrenue TeKCTOBBIX 3a7ad.

BBIPXKEHMI, COAEP/KAIUX CTEIICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPa)KCHUH, PUMEHSITh NPUEMBbI IPOBEPKH PE3YyJIbTATA.
Hcnonp30BaTh IpU  BBIYKMCICHUSAX MepeMeCTUTeIbHOE H
coYyeTaTelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpeaeuTe/]bHOe CBOWCTBO YMHOMKEHUSI OTHOCUTEJIHLHO




CJI0KeHHS ™, CBOICTBA apu(PMeTHUYECKHUX /1€l CTBHIA.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJIMTH
YHCIIOBBIE IKCIIEPUMEHTHI.

@opMyJIMPOBATh OMNpedeJeHus JIEIUTENss U KpaTHOIo,
HauOoJbIIero OOIIEro JeNUTeNss W HaWMEHBIIEro OoOIIero
KpaTHOTO, MPOCTOI0 M COCTABHOI'O YMCEN; HCIOJIb30BATh 3TH
MOHSTHS TIPU PELIeHUH 3314 (IIPU HEOOXOAUMOCTH € OTIOPOH Ha
JICOPUTM IIpaBUIIA).

IIpuMeHSITL AJNTOPUTMBI BBHIYHMCICHUS HaWOOIBIIET0 OOIIETro
JIEUTENsI W HAaWMMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QJITOPUTM Pa3NIOKEHUs YHUCIIa Ha MTPOCTHIE MHOKUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTA CYMMBI U TPOM3BEIICHUS
YrCell C OOPOM Ha BOPOCHBIN IIIaH.

I[IpuBoauTHL NpHUMEPbI YKMCEI C 3aJaHHBIMM CBOWCTBAaMHU,
pacno3HaBaTh BepHbIe M HEBePHbIe YTBEPKICHUS O CBOMCTBAaX
YHCeNl, OMPOBEPraTh HEBEPHBIC YTBEPKACHUS C ITOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yeCcKHe  NPENJOKEHUsT C
MIOMOIIIBIO CBS30K «HY», KUATTN», «ECHH..., TO...» M0 00pasiy.
PemaTh TEKCTOBBIE 33/1a4H, BKJIFOYAIOITUE TTOHSATHUS JIETUMOCTH,
apudmeTnyeckuM CcrnocoOOM, UCHONB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MopaenupoBarh XOJ pEIICHHs 3aJa4d C INOMOULIbIO PHUCYHKA,
CXEMBI, TAOJIUIEL.

[TpuBoaNTH, pa3bupaTh, OLEHUBATH Pa3jHYHbIE pPelIeHUs],
3aMMCU  pellleHUuii TEeKCTOBBIX 3aJa4 C HalpaBJsolen
MTOMOILBIO.

Kputnueckn oneHHBaTh MOJIyYeHHBIH pe3yJibTaT, HAXOAUTh
OIIMOKHU, OCYIIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsaMbie Ha

*TlepnenaukymsipHble npsiMble. [lapanienbHble npsMbie™.

Paccrosnue MCKAY ABYMS TOYKaMH, OT TOYKH OO0 HpﬂMOfI,

Pacno3naBarh Ha uepTexax, PUCYHKax clydad B3aMMHOIO
PacCroJIOKCHHA ABYX IPSMBIX.
HN300paxaTtb ¢ NOMOWBI0 YePTEXKHBIX HMHCTPYMEHTOB




ILI0CKOCTH
(49)

JUIMHA IyTHU Ha KBaJIpaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

KjIeTyaToll Oymare JBe Iepecekarolyecs MpsMble, JBeE
[apaJuleIbHbIE PSMBIE, CTPOUTH IPIMYIO, IEPICHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTh NpuMepbl [1apaJuIEIbHOCTH u
NEPIEHIUKYJIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBbL. HM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPICHINKYISIPHBIMU CTOPOHAMH IO 00pas3iy.
Haxomuth paccTrosHue MEXIy ABYMs TOYKaMH, OT TOYKH 0
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCITOJIb3Ys LIM(PPOBBIE PECYPCHI.

Jpoou
(50 )

OObIkHOBEHHAsT  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOOH,
cokpaiteHue 1poodeid. CpaBHEHHUE U yIOPSAA0YMBAHUE IPOOEH.
Hecaruunblie qpoOu 1 MeTpUYecKas CUCTEMa Mep.

Apudmernueckne  OeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECSITUUHBIMU IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIIEHWH. *Macmrab™,
MPOMOPIHSL.

[lonsiTue mponeHTta. Boluncnenue mpoueHTa OT BETUYUHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Pemenne TeKCTOBBIX 3a/1a4, COJIEPKALINX JPOOU U IPOLIEHTHI.
[TpakTnueckast padota «OTHOIIEHUE JJIMHBI OKPYXHOCTU K €€
TUaMETPY».

CpaBHMBATH M YNOPS/I0UMBATH JpoOU, BHIOHPATH CHOCOD
CpaBHEHHUsI IpoOeil.

IpeacraBasATh JeCATUYHBIE APOOM B BHIE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BUJE JECATHUHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHbIE MpeICTABJIeHUs] APOOHBIX YHCENI MPH HX
CpPaBHEHMM, TIPU BBIYHMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

Hcnoab3oBaTh JECATHYHBIE JpoOM TNpu 1peoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInoJHATH apupMeTnyecKkne TelcTBHS C OOBIKHOBEHHBIMH U
JECATUYHBIMU JIPOOSMHU.

BeruncasarTs 3HAYEHUS BBIPAXKECHU, COJIEpIKAIINX
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOU,  BBIINOJHATH
npeoOpa3oBaHusi pobOel, BBHIOHPATH CHOCOO, NPUMEHATH
cBoiicTBa apudMETUYECKUX JCUCTBUN Ui pallMOHAIH3AIUN
BBIYMCIICHUM.

CocTaBJsiTh OTHOIIEHHS U IPOMOPLUH, HAXOAUTh OTHOIICHUE
BEJINYMH, JEJIUTh BETMUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepMMeHTANbHBIM NYTEM OTHOLICHHWE JIMHBI
OKpY)XHOCTH K €& auaMmerpy (IpH HEOOXOIUMOCTH C
HaIPaBJISAIONMIECH TOMOIIIBIO).

Haxonuth MacmTal IuiaHa, KapThl U BBIYMCIATH PACcCTOSHUS,




MCIIOJIB3YS MacIlTad ¢ OMOpo Ha aITOPUTM YU€OHBIX ACHCTBUM.
OOBSACHATD, YTO TAKOE MPOLICHT, YIIOTPEOIATH 000POTHI PEUYH CO
CJIOBOM «IIPOIIEHT». BhIpakaTh MPOLIEHTHI B Ipo0siX U Apodu B
MPOIIEHTAaX, OTHOIIICHUE JIBYX BEIMYMH B IMPOIICHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA M YUCIIO 0 €r0 MPOLICHTY.
OxpyrasiTe ApoOu U MPOIEHTHI, HAXOIUTH MPUOIMKECHHS YHCET
pU HEOOXOIMMOCTH € UCTOJIb30BAHUEM BU3YaJIbHOM OMOPHI.
Pemiatp 3agayM  Ha YacTH, IMPOILCHTHI, NPOMOPIUHU, Ha
HaXOoXJAeHue ApoOu (IPOIEeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €&
npoOu (TpoleHTty), apoOu (MPOLIEHTa), KOTOPBIA COCTaBIISIET
onHa BenuuuHa oT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATDH PA3JIMYHBIC PEHICHHUS, 3alUCH PEIICHUI TEKCTOBBIX
3aJa4 MPpU HEOOXOAMMOCTH C HANIPABIIAIONIEH TOMOIIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMML U JAMACPAMM,
UHTEPIPETHPOBATH TaOIUYHbIC JTAaHHBIE, OTIpeeIsATh
HauOOJIbIIICe U HAMMEHBIIIEE U3 TIPECTABIICHHBIX JaHHBIX.

Harnsgnas *QOceBas cumMmMeTpus. LleHTpanbHas CUMMETpHSL. Pacno3naBaTh Ha yepTekax M M300pakeHUsX, H300pakaTh OT
reoMeTpus. TTocTpOeHHE CUMMETPHUYHBIX DHUTYD. PYKH, CTPOUTH C TOMOILBIO MHCTPYMEHTOB (UTYpYy (OTpE3OK,
Cummerpus CHMMETpHS B POCTPAHCTBE™. JIOMaHyl0, TPEYrOJbHUK, TNPSIMOYTOJIBHUK, OKPYXXHOCTD),
(64) CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLLEH TOMOILBIO.
Haxoauth npumMepbl CUMMETPUH B OKPY’KaIOILIEM MUPE.
MoneaupoBarh U3 Oymaru [Be (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO IPSIMOM; KOHCTPYHMPOBATh TI'€OMETPHYECKUE
KOH(UTypaluu, UCIIOJIb3ys CBOMCTBO CHMMETPHUH, B TOM UHUCIIE C
MOMOMUIBIO IIU(PPOBBIX PECYPCOB C OMOPON Ha aITOPUTM YUE€OHBIX
JIEUCTBHIA.
Boipaxenus [TpumeHneHue OYKB 7S 3aMMCH MaTeMaTHUYECKUX BhlpakeHUil 1 | Mcmosib30BaTh OYKBBI Ui 0003HAUEHHUS YWCEN, MPU 3alHUCH
¢ OykBamu npe/uiokeHuil.  *BykBeHHbIE  BBIp@KEHHS W YHCIIOBBIEC | MATEMATUYECKMX  YTBEPXKICHMH, COCTaBIIATH  OYKBEHHBIE
(64) MOJICTAHOBKHU ™. BBIPAKEHHMS 110 YCIIOBHIO 33]1a4H.

bykBeHHBIE paBEHCTBA, HAX0XKICHUE HEU3BECTHOI'O KOMIIOHEHTA.
DopMyIIBL.

I/ICCJ'Ie)_IOBaTB HCCJIOXXHBIC YHUCIOBBIC 3aKOHOMCPHOCTH,
HCIIOJBb30BaTh 6YKBI)I JJI UX 3aI1MCH.




BbIuucasTh 4MCIIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAYEHHUSIX OyKB C OMOPOl Ha aNrOpUTM Y4EOHBIX
IECUCTBUH.

3anuceiBaTh  (OpPMYJIBI: nepuMeTpa M IUIOINAAH
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHbI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCIEHHUS 10 3TUM (hopMyIIaMm.
CocTaBasiTh (OpMYJIbI, BBIPAXKAIOLINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; II€HA, KOJIMYECTBO,
CTOMMOCTb; IIPOM3BOJAUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITOJIHATH BBIYMCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBIM  KOMIIOHEHT  apH(PMETHYEeCKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

Ha IJIOCKOCTH
(89)

YeTpIpEXYTroJIbHUK, MIPUMEPHI YEThIPEXYTOJIbHUKOB.
[IpaMOyrosbHUK, KBaJapaT: CBOWCTBA CTOPOH,  YIJIOB,
IUaroHaicH.

I/I3MepeHHe YTIIOB. Bunpl TPEYIrOJIbHUKOB.

[Tepumerp MHoroyroipHuka. [lnomans ¢urypsl. dopmysnst
nepuMeTpa W IUIOIIAAM NpsMoyroibHuka. IlpubnmxénHoe
U3MEpPEHHe Iomaau puryp.

*TIpaxTrueckas padota «llnomane kpyra»*.

N300pa:kaTh Ha HEIMHOBAHHOW M KieT4aTol Oymare c
HCIIOJIb30BaHUEM YEePTEKHBIX MHCTPYMEHTOB
YEThIPEXYTOJbHUKH c 3alaHHBIMU CBOICTBaMH: C
MapaJUICIbHBIMH, NEPIEHIUKYISIPHBIMHA, PABHBIMU CTOPOHAMH,
OpSAMBIMM  yIJIaMM U JIp., PaBHOOEAPEHHBI TpPEyrojbHUK.
IIpenpnaraTs u 00CyXK1aTh CII0CO0BI, AJITOPUTMbI IIOCTPOEHUS.
HccaenoBarb,  UCHONB3YyS  OKCIEPUMEHT,  HaOJIOJCHUE,
MOJEIMPOBAaHUE, CBOMCTBAa  INPSAMOYIOJIbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJBHUKH C OTIOPOIl Ha BOIIPOCHBIM IJIaH.
O0ocHOBBIBATH, ONPOBEPraTh C IOMOILIBIO KOHTPIPUMEDPOB
YTBEPXKICHHUS O NPSIMOYIOJBHHUKE, KBaJpaTe, Pacmo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHHUS.

H3mepsATh U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
4KClI€ B MHOTOYTOJIbHHKE, CPABHUBATH YIJIBI; PACHO3HABATH
OCTpBIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBartb, n300paxkaTh OCTPOYIOJIBbHBIN, IPSIMOYTOJIbHBIM,
TYIOYT'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYyroJibHUKA (TIpu  HEOOXOJAMMOCTH C  HCIOJIh30BAaHUEM
BHU3YyaJbHOU ONOPHI).

BbrunciasTs MIEpUMETP MHOI'OYTOJIbHUKA, IJI0IAIb
MHOT'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC




burypbl, HUCHOIb30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTHHBI ¥ TIOMIAAH C OTIOPO Ha allTOPUTM Y4E€OHBIX JCHCTBUH.
Hcnoab3oBaTh NpudIMKEHHOE U3MePeHHe JJIMH U IUIonaien
Ha KIET4aTol Oymare, NpUOMKEHHOE W3MEPEHUE JTHMHBI
OKPYKHOCTH, TUIOLIAAN KPyra.

ITonokuTEILHBIE U
oTpUUAaTeJIbHbIE

L1 (W) ]

(40 u)

Llenrie qucia. *Monynb YHcia, reoMeTpuyecKas
WHTEpIpeTanus Moayiist. YucIoBbIe TPOMEKYTKH ™.

IlonoxutenpHble | OTpHULATCIIBHBIC  YHCJIA. CpaBHeHI/Ie
IMMOJIOKHUTCIIbHBIX U OTPULATCIIbHBIX YHCCII. ApI/I(bMCTI/I‘ICCKI/Ie
IIGI\/JICTBI/IH C IMOJIOKUTCJIBHBIMU U OTPUIATCIBbHBIMHA YU CIIAMHU.
Pemenue TeKCTOBBIX 3ada4.

IIpuBoaAMTH NpHUMEPHI HCIOIL30BAHMSA B DPEAIBHOU KU3HU
IIOJIO’KUTEIIBHBIX U OTPULATEIIBHBIX YHCEIL.

M300paxkaTh L€IbIC YKCIIA, TOJOXKUTEIbHBIE U OTPULIATEIbHbBIE
qucJla TOYKaMHU Ha YUCIIOBOU IIPSAMOM, MCMOJIb30BATh YHCIIOBYIO
IPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpumensiTe npaBuiIa CPaBHEHUSA, YNOPSAOYMBATH LIEJbIE
4UCIIa; *HAXOAUTH MOYJIb YUCIa™.

®opmMyIMpPOBATH MPABWJIA BLIYUCICHUSA C II0JIO0KUTEIbHBIMU U
OTPULATCIIBHBIMY YHMCIaMH, HAXOAWTH 3HAYEHHS] YHUCIIOBBIX
BBIPAXCHUI, COJIepIKaIINX JEeNCTBUS
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMHM IIPH
HE00XO0/IMMOCTH C ONOPOil Ha AITOPUTM MpaBUIIA.

IIpumeHsaATh CBOWCTBA CIOXKEHUA U YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEACHUH.

IIpeacrasiaenue
AAHHBIX
(69

[IpsimoyronbHast  cucreMa  KOOpAMHAT HAa  IUIOCKOCTH.
KoopanHaTsl TOUKH Ha MJI0CKOCTH, adcIicca U OpAuHaTa.

Cronbyarble ¥ KpyroBble JUarpamMmabl.

[Tpaktnyeckas pabdora «IlocTpoenue quarpaMmm.

Pemenne  TEeKCTOBBIX — 3agad,  COJACPKAIIMX  JIaHHBIE,
IpeJCcTaBIeHHbIe B TaOIMIIAX U HA JUarpaMMax.

OO0BSICHAT, M MJLIIOCTPUPOBATH INMOHATHE IPAMOYTOJIBHON
CUCTEMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM INIOCKOCTU TOYKH U
¢burypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurars cTonbyaTsie u KpyroBblI€ JarpamMmBbl;
UHTEPNPETHPOBATH JIaHHBIE; CTPOUTH CTOJI0YATHIE TUArPAMMBI.
Hcnoab3oBaTh MH(pOPMALUIO, TIPEICTABICHHYIO B Ta0IuUIax,
Ha JuarpamMmax JUisl PelIeHHs] TEKCTOBBIX 3aJad M 3a1ad U3
peanbHOU KU3HU.

Harasanas
reoMeTrpus.

*TIpssMOYTONBHBIN Tapasuielenunel, Kyo, mpu3Ma, mupaMmua,
KOHYyC, UWIuHAp, Tmap u  chepa.  M3oOpaxkenue

Pacno3naBathb Ha yepTexkax, pUCyHKaxX, OMMUCHIBATH MUPAMULY,
pyu3My, LWIMHADP, KOHYC, IIap, M300pakaTb UX OT PYKH,




Durypsbl
B IIPOCTPAHCTBE
(59)

MIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsr pa3BEpPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[IpakTuyeckas pabota «Co3znanue Mojenei
POCTPAHCTBEHHBIX DUTYDY.

[Tonsatue oO0BEMa; eaMHUIBI H3MepeHus o0bEmMa. OO0bEM
MPSIMOYTOJIBHOTO TMapasuienienumesna, kyoa, Gopmyibs oobéMa™.

MOJeJUPOBaTh U3 Oymaru, IUIaCTHIIMHA, IPOBOJOKH U . C
Harnpasisitomeil nomompio. [puBoauTh MpuMepbl 00BEKTOB
OKPYXAaroIIero MUpa, UMEIOIUX (GOPMbI HA3BAHHBIX TE.
Hcnonb30BaTh TEPMHUHOJIOTMIO: BEpIIMHA, pedpo, TIpaHs,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

M3yyaTh, UCHONB3Yys SKCIEPUMEHT, HAONIIOJICHHE, W3MEPEHHUE,
MOJICJIMPOBAHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA HA3BaHHBIX TEJ, BBIABJIATH CXOACTBA U Pa3INYHs:
MEXIy MUPaMHUION U IPU3MON; MEXKIY HUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBaTh pPa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
MUpaMU/JIbl, KOHYCa, [WINHIPA; KOHCTPYHPOBATH JJAaHHBIE Tella
U3 pa3BEPTOK, CO3[aBaTh MX MOJEIUW C HalpaBIsioLei
[TOMOLUIBIO.

Co3maBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIIOPON Ha aIrOPUTM yUEOHBIX
IECUCTBUM.

N3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOIOIrPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajjenenunena, Kyba; HCIoJIb30BaTh €AMHUIBI H3MEPEHUs
00b€Ma; BBIYHCAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napajJlesIeUIe0B; peliaTh 3aJa4i C PEaIbHBIMU JaHHBIMU C
OTIOpPOH Ha CIPABOYHYIO WH(POPMAIIUIO.

[HoBTOpEHME,
00001IeHME,
CHCTEeMaTH3aAUMS
(159)

[ToBTOpEeHNE OCHOBHBIX MOHSATUH U METOIOB KYpCOB 5 u 6
KJ1accoB, 0000IIEHHE U CHCTEMATH3all|s 3HAHUI.

BbrumcessiTh 3Ha4YCHNS BBIPAXKEHUN, COAEPKAILIMX HATYPaJIbHbIE,
Lemble, MOJIOKUTENbHBIE M OTPUILATENIBHBIE  YHCIIA,
OOBIKHOBEHHBIE U JIECATHUYHBIE  JApoOu, BBITIOJIHATD
npeoOpa3oBaHMsl YUCET U BBIPAKECHUM MPU HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Bri0uparh croco0 CpaBHEHUS YHCENl, BBIYUCICHUHN, IPUMEHSTH
CBOiicTBAa apu(PMETHUECKUX IEHCTBUI A1 pallMOHATH3AIUU
BBIYMCIICHUM.

PemaTs npocreiiiume 3a1aum U3 pealibHON )KU3HU, MPUMEHATH




MaTeMaTH4eCKHe 3HAaHUSl JUIA DPEIICHHS 3a1a4 M3 APYTHuX
IIPEAMETOB.

Pemars npocreiime 3a1a4m pasHbIMHU CIIOCOOAMU.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEUCTBUM H
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO T'OAAM OBYYEHUS)

7 kaacc (He menee 102 )

HasBanmue

pasaesa (TemMbl)
Kypca (4uciao

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCS

4acoB)
Yucnaun [TonsiTHe palMOHATLHOTO YHUCIIA. CucreMaTH3UPOBATh U 000ramaTh 3HAHUsI 00 OOBIKHOBEHHBIX
BbIYHCJIEHHSI. Apudmerndeckue IeHCTBHS C PaIllMOHAIBHBIMUA YHCIAMHU. | M IECATHYHBIX TPOOSX.
PaumnonanbHbIe CpaBHeHHE, YIOPSI0YHMBAHNE PAITHOHAIBHBIX YHCET. CpaBHUBATH M YyNOPSIA0YUBATHL APOOU, TpeoOpa3oBbIBas MPU
quciaa CrermneHb ¢ HATYpaJbHBIM MTOKa3aTEJIeM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(20 u)

Pemenne ocHOBHBIX 3ajad Ha JApoOU, MPOLIEHTHI U3 PeaJbHOU

IIPAKTUKU.
IIpu3Haku  IETUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
Peanbnble 3aBUCUMOCTH. [Ipsimas
MIPONOPLUOHAIBHOCTH.

MHOXUTEIN

OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB.

[Ipumensite  pa3HooOpa3Hble  CHOCOOBI W NMPHEMBI
BBIYMCJICHHS] 3HAYEHMIl IPOOHBIX BBIPAKeHWH, COIEpKaIIUX
OOBIKHOBEHHBIE W  JECATHYHBIE JpOOM: 3aMEHATh IPH
HEOOXO/MMOCTH  JECATHUYHYIO  JIpoOb  OOBIKHOBEHHOH M
OOBIKHOBEHHYIO JIECATUYHOM, MMPUBOJNTH BBIpakeHUE K (opme,
HauOonee yNOOHOM i BBIYUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPAKCHHUS HA YMHOXCHHE W JIENIEHUE JIECATHYHBIX
npoOeit K IeMCTBUSM C LeNTBIMU YUclIaMu (IIPU HEOOXOIUMOCTH C
HaIPaBJISIONMICH TOMOIIIBIO).

IIpuBoANTHL 4HC/I0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHH C
HATYpaJbHBIM TOKa3aTeleM, OOBSCHSS 3HAUCHHsS OCHOBAHHS
CTENEHU U IMOKa3aTessl CTEeNEHU, HAXOIUTh 3HAUYEHUs CTEereHel




Biza @ (2 — moGoe PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C ONOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

[TonumaTe cMbICa 3anMcH OOJbBIIMX YHCEJ C NOMOIILIO
AeCATHYHBIX Apoleil U cTeneHel ynciaa 10, TpUMEHATH UX B
peaJIbHBIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypalbHbIX YHUCEIL.

Pemiath mpocreiimme 3aa4u Ha 4aCTH, IPOLIEHTHI, IPOTIOPLIUH,
Ha HaXOXJIeHHEe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYHHEI 10
e npoOu (TpoIeHTY), IpoOu (MPOIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT gapyrod. IlpuBoauTh, pa3doupare,
OIIEHNBATH PA3JIMYHbIC PELICHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, OIIMPASCh HA ONIPENEICHUS, IPSIMO
[IPONOPLIMOHAJIbHBIE U oOpatHO IPONOPLUOHATIbHBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMU; NPUBOAUTH MPUMeEPHI ITHX
3aBUCHUMOCTEMl W3 peaJpHOro MHpa, U3 JAPYruX Yy4eOHBIX
IPEIMETOB.

Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJadM
Ha  Ipo0dM, TPOLEHTHI, TNPAMYWW H®  00paTHYIO
NPONOPLUHOHAJIBLHOCTH, MPONOPLMH.

Aaredpanyeckue
BBbIpaKeHUSs

(38 u)

bykBenHbIe BelpaxeHnus. [lepemennsie. /J[onycTruMble 3HaYEHUS
NepeMEHHBIX. DOPMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHHH, paCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOTI00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.
MHoOrousneHsl. Crnosxenue, BBIYUTAHUE, YMHOXEHHE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxeHre MHOrOYJI€HOB HA MHOKUTEIIN.

Osaajgersn Ha 0azoBoM YPOBHe anredpandeckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMEHSITh €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHaa.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IMpPH 3a/laHHBIX
3HAYECHUSIX OYKB; BBITTOJHATH BEIYUCICHUS 110 (hOpMyIaMm.
BoInoHATH TPeoOpa3oBaHus LEN0T0 BHIPaKEHUs] B MHOT'OUJIEH
MIPUBEJICHNEM MTOJ00HBIX CIaraéMbIX, pACKPBITHEM CKOOOK.
BbINOIHATH  yMHOXXEHHE OJHOYJICHa HAa MHOTOWIEH H
MHOTO4YJI€eHa Ha MHOTOYJIEH, MPUMEHATh (OpMyJbl KBajapara
CYMMBI W KBaJpaTa pa3HOCTH C OIOPOW Ha CIPABOYHYIO
nH(pOpMaLIHIO.




OcyuiecTBJASATh PA3JIOKEHUE MHOIOWIEHOB HAa MHOXHTEIN
myTEM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEIS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBagpaTtoB, (OpMya  COKpamEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
IIpumeHsiTh peoOpa3oBaHWE€ MHOTOWICHOB JMJIs pPELICHUS
pa3IMYHBIX 33Ja4 W3 MATEMaTUKH, CMEXHBIX IPEIMETOB, W3
pealbHOM MPAKTUKH.

3HAKOMMTBCS € MCTOPHE Pa3BUTHS MATEMATUKH.

YpaBHenust
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCHUIIBHOCTh YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C OJTHOM IEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHEMHBIX ypaBHEHUM. Pemenne 3anau
C IIOMOILBIO YPABHEHUH.

*JluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU H €T0 TpaguK™.
Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIIOCOOOM TOJCTAHOBKH U
CHOCOOOM CIIOKEHHUSL.

Pemiathb IMHENHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, MPUMEH SIS
NpaBuJIa [epexo1a OT UCXOIHOIO YPABHEHUS K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

IHoa0upars mpumepsnl Map YUCEI, SBILAIOIIUXCS PELICHUEM
JIMHEWHOIO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHHsSI C JBYMs MEpPEMEHHBIMH (NP HEOOXOAUMOCTH C
UCIOJIb30BAHUEM CMBICIOBOI OIOpPBI); MOJB3YACh TIpaduKoM,
NPUBOAUTH NIPUMeEPHI PELIECHUS YPABHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha aITOPUTM YUE€OHBIX JEHCTBUIA.
CocTaBisiTh M pelIaTh YPAaBHEHHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IOJYy4YEHHBIH pe3yiabTaT C ONOpOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpaguKH.
DyHKIUH
(18 v)

Koopaunara Toukn Ha mpsMo. YHUCIOBBIE NPOMEXYTKH.
PaccrosiHne Mexny 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
[TpstmoyronbHas cucreMa KOOpAMHAT Ha MiockocTu. [Tpumepsl
rpaduKoB, 3aJaHHBIX (GopMynamu. UTeHne rpaduKoB pearbHbIX
3aBUCUMOCTEH.

[Tonstue Qynkuuu. I'papuk dynkuuu. CBoiicTBa (QyHKIMIA.
Jluneiinas ~ gynkuus. Iloctpoenue rpaduka aHHEHHON
bynkimu. 'paduk Gyrknuu y = kx + b,

N300paxkarb Ha KOOP/IMHATHOM pSMOit TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, IIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX Ha alreOpanyeckoM si3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJOCKOCTH TOYKH IIO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TI'paUKHU HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM YHCJE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

[IpuMensiTh, U3y4YaTh NPEUMYIECTBA, WHTEPNPETHPOBATH




rpadUUecKuil croco0 MpecTaBlIeHHs U aHATN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(OPMAIIHH.

OcBauBaTh Ha 0a30BOM YpOBHE IOHATHE (DYHKIINY, OBJIAICBATh
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBarh JuHEHHYIO QyHKIHIO Y = KX + b, onuceiBare
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI KodpduiueHToB K u b
(pu HEOOXOUMOCTH C OMOPOM Ha AITOPHUTM MPABHIIA).
Crpourb rpaduku JmHeHON QyHKIMU, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ui IOCTPOEHUs IpaduKOB
(GYHKIUHI U U3Y4EHUsI UX CBOWCTB.

[TpuBOANUTH TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B pEabHBIX
nporeccax u SIBICHUSX.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHIATHI M METOIOB Kypca 7 Kiacca,
0000111IEH1E 3HAHNUI.

BbiOupars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJICHUM,  NpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
YpaBHEHHH IPU HEOOXOIMMOCTH € HAIPaBIISIONIEH TOMOIIBIO.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, Ipeobpa3oBaHui,
ITOCTPOEHHUH.

PemaTh nmpocreiimme 3a1a4mu U3 peajabHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPEIIECHUS 3a7ad U3 JPYTHUX
IIPEAMETOB.

Pemiate mnpocreiilime TEKCTOBbIE 3aJa4M,
BBIOMPATH CNOCOOBI PELIEHNUS 3a1a4H.

CpaBHUBATD,

8 knacc (He menee 102 )

Ha3Baunmue
pasaesia (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoBHOe cogepkaHue

OcHoBHbBIE BU/IBI 1eSIT€IbHOCTH 00y4aI0IIMXCH

AJiredpanyeckue

Anrebpanueckas qpoOb. JlomycTumblie 3HaUEHHS MEPEMEHHBIX,

3anucbIBaThH anre6pqueCKI/Ie BBIPAKCHUS. Haxoaursb o0IacTh|




BbIPAsKEHUSI. BXOJIALINX B areOpandeckue BbipaxxeHUs. OCHOBHOE CBOMCTBOIIPEACICHUS PallMOHAIEHOTO BBIPAKEHUS.
Adredopandeckass  iredpandyeckoit 1poou. Cokpaiienue Apooeii. BbINOJHATH YKCIOBBIE OACTAHOBKM M BBIYMCJIATH 3HAUECHUE
npooL CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U JIETICHHUE NpoOu, B TOM YHUCIIE C TIOMOIIBIO KaIbKYJISTOpA.
(16 u) anreOpandeckux apooeii. [IpeoOpazoBanue BolpakeHuii,  ([@opMyJaupoBaTh OCHOBHOE CBOWMCTBO anredpanmyeckon ApoOH U
coJieprKalux anredpandeckue Ipoou. NPUMEHSITH €ro JJis IpeoOpazoBaHus APOOE.
BuInogHATH JelicTBUS ¢ Are0pandecKuMu Apo0sSMU IPH
HEOOXOMMOCTH C HarmpapJstomiei nomoinsko. [IpumensaTs
npeoOpa3oBaHus BRIPAKEHHH Ui peleHus 3a1a4. Beipaxkarts
nepeMeHHbIe U3 GopMyIl (PU3NIECKUX, TEOMETPHUECKUX,
OMHCHIBAIONTUX OBITOBBIE CUTYAIIMHU) IPU HEOOXOTUMOCTH C
HAIPAaBISAIONIEH TOMOIIBIO.
Yucna u KBanparublii kopeHb u3 uncina. *Ilonstre 06 nppannonaabHoM | PopMyJIMPOBATH ONpeaejieHre KBaJIpaTHOIO KOPHS U3 4HCIa,
BbIYHCJICHHS. yucne. JlecaTuunble NpUOIMKEHUS UPPALIMOHAIBHBIX YHCEN.  |apu(METHYECKOro KBaApaTHOTO KOPHs MpPU HEOOXOIMMOCTH C
KBaaparusie JeiictBurenpHblie yncia. CpaBHEHHE JEHCTBUTENBHBIX YUCET™. | BU3YaIbHON OIOPOH.
KOpPHH Apudmernueckuil KBaJpaTHbII KOPEHb. IIpuMeHsITHL OlEpalMio W3BJICYEHUS KBAJPaTHOTO KOPHS W3
(154) VpaBHeHHeE BUa X2 = a. YKCIla, HCMOJb3YS IIPU HEO0XOJUMOCTU KAJIbKYJISTOP.

CaoiicTBa apupMeTHUIECKHUX
[IpeoOpazoBanre  YHUCIOBBIX
KBaJIpaTHbIE KOPHHU.

KBaJIpaTHbIX
BBIPAKCHU,

KOpHEH.
coJiepaKaIIMX

OueHuBaTh KBaJpaTHblE KOPHU LEIBIMH 4YHCIAMHU U
JECATUYHBIMU JIpOOSMHU.
CpaBHMBaTL W  YNOPAA0YHBATHL  PAlMOHAILHBIE U

HppauOHAJIBHBIC YHCJIa, 3allMCAHHBIC C IMTOMOIIBIO KBAaAPATHBIX
KOpHeﬁ npu HGO6XOI[I/IMOCTI/I C HanpaBJm}omeﬁ IIOMOIIBIO.

HccnenoBary ypaBHEHHE x2 = a, HaxoAMThb TOYHBIE U
npubimxEHHbBIe KOpHU npu @ > 0.

HccaenoBarh cBoOlicTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJbKYJIATOPA
(KOoMTIBIOTEPA).

IlpuMeHaTs CBOMCTBA apH(MeTHYECKHMX KOpHEH 1Jd
npeodpPa30oBaHUA BbIPAKEHUI.

BbinosHATL mpocreiimmMe mnpeodpa3’oBaHWs  BBIPAXKECHUU,
COZACpKAIMNUX KBaAAPATHBIC KOPHH. BI)Ipa)KaTI) MNEPEMCHHEBIC U3
reoOMeTpHUECKUX U (pU3ndecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOPO Ha MPABHUJIO.




BoiunciasiTh 3HaYeHHs1 BBIPAXKCHUM, COAEPIKAIMX KBaJpaTHbIE
KOpPHU, UCIIOJIB3YS IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBarb B XOA€ pelleHUd 3a7a4  dJIEMEHTapHbIC
NPEJCTAaBJICHUSA, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAUYCHUSMH
BEIINYMH.

3HAaKOMUTbBCA C UICTOPUEH Pa3BUTHSA MAaTeMAaTHKH.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHU

(15 9)

KBanparnoe ypaBHenue. HemosnHoe KkBaapaTHOE ypaBHEHHE.
®dopmynna KOpHEH KBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemienue ypaBHeHmit, cBoasAImIMXCs K KBagpaTHbIM. [IpocTeiimme
JpOOHO-pallOHATIbHBIE YPABHEHUSI.
Pemennie TEKCTOBBIX 3afady ¢
YpaBHEHUM.

IIOMOINBIO  KBAaJAPATHBIX

Pacno3HaBaTh KBaJpaTHbIE yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJApaTHOTO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHs] — IIOJHbIC U HENOJHbIE (C
MCTIOJI30BaHUEM CIIPABOYHON MHPOPMALINN).
IIpoBoauTs  mpocreiilMe  HCCJIeI0BAHUSA
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C ONOPOI Ha AIITOPUTM
IpaBuja.

Habnronats M aHaJIM3MpoOBATh CBSI3b MEXKAY KOPHAMHU U
Koa(dumeHTaMH KBaJAPaTHOTO YPABHEHHUS.
*TIpuMeHsTh TEOpEMY Buera
3aja4 (C MCTOIb30BaHUEM 00pasia)®.
Pemats TekcTOBBIE 3aJa4d  aNreOpanvyeckuM CHOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIOBHUS 3aJaudl K
anreOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEed  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

KBaJApaTHbIX

IS pelieHus

AuredOpanyeckue
BBIPasKeHH .
KBaaparubii
TPéX4wieH

(S4)

KBagparHblii TpéxwieH. Pa3zmoxxeHue KBagpaTHOro TpEXUieHa
Ha MHOXKUTEIIN.

Pacno3naBarhb KBaJIpaTHbBIN TpEXUJIIEH,
BO3MO>KHOCTB €T0 Pa3JI0oKEHUS Ha MHOXKHUTEIH.
PacknagbiBaTh Ha MHOMXKUTENIM KBAJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JTUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOpPOM Ha AIITOPUTM IpaBUJIA.

YCTaHABJIUBATh

YpaBHeHust

JluneitHoe ypaBHEHHE C ABYMs IMEPEMEHHBIMH, €ro rpaduk,

Pacno3naBaTh IHHEHHBIE YpaBHCHHS C ABYMsI IICPEMEHHBIMU.




1 HEPaBEeHCTBA.

MPUMEpHI PEIlICHUs] yPAaBHEHUH B IIEJIbIX YHCIIaX.

Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM YHCIIE

Cucrembl Pemenne cucreM JOByX JHMHEHHBIX YpaBHEHHUH C JBYMS |MCHOJIB3ysi HHU(pPOBbIe pecypcbl (P HEOOXOIUMOCTH C
YpaBHeHM nepeMeHHbIMU. [IpuMepsl pelieHuss CHUCTEM HEeJIMHEHHBIX | ONOpO Ha alropuTM y4eOHBIX IEHCTBUM).
(13 4) YPaBHEHUH C IBYMS IEPEMEHHBIMH. Paznuuyarhs napajuleNbHbIE M II€pecEeKarolrecs IpsMble 10 UX
*T'paduueckas  uHTEpHpeTanus  ypaBHEHUS C  JABYMS | ypaBHEHHSM.
IIEPEMEHHBIMU U CUCTEM YPABHEHUM C ABYyMs IIepeMEHHbIMU ™. |PemiaTh CHCTEMbl JBYX JMHEHHBIX YPAaBHEHMM C JBYMs
Penienue TeKCTOBBIX 3aJa4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM. IIEPEMEHHBIMU ITOJCTAHOBKOMN U CIIOKEHUEM.
Pematpb npocreiime CUuCTeMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIAETCS TMHEWHBIM NP HEOOXOJUMOCTH C HalpaBJIAIoLIeH
ITOMOILBIO.
*TIpuBoauth rpaduyecKyl0 HHTEPHPETANMI0 PEIICHUs
YpaBHEHHUS C JBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUI € IByMs
nepeMeHHbIMU. *
PemaTth TekcTOBBIE 321a4N AITeOpaMueCKUM CIIOCOOOM.
YpaBHeHnust YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YK CIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM NepeMEeHHOM. JIMHEHHbIE HEPaBEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPIAWHATHON IIPSIMOM.
HepaBencrBa OIHOM mnepemMeHHOW M ux pemeHne. Cucremsl MHEWHBIX | [IpuMeHATH cBOMCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(11 ) HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE. Pemath, JMHEHHBIE HEPaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHne perieHus JUHEHHOro HepaBeHCTBA M UX CHUCTEM | MU300pakaTh pelIeHre HEPABEHCTBA HA YUCIOBON MPSIMOIL.
Ha 4YKMCIIOBOM IIPSIMOM. Pemiath cucTeMbl JIMHEHHBIX HEPABEHCTB, N300pakaTh pellieHue
CHCTEMBbI HEPAaBEHCTB Ha YMCJIOBOW MPSAMOM PU HEOOXOTUMOCTH
C BU3YaJIbHOM OIOPOM.
DyHKIUA. [Tonstue ¢ynkunu. OOnacTe omnpeaeneHus M MHOXKeCTBO | Mcmonb3oBaTh  (QYHKIMOHAJIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHui QyHkiuu. CriocoObl 3a1anus QyHKITUH. CHUMBOJIUKY.
MOHATHSA I'padux ¢ynkumu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BprIuMciasiTh 3HaYeHHs1 QYHKIUH, 337aHHBIX GopMynaMu (Tpu
(S rpaduke. HEOOXOIMMOCTH HCTOJB30BaTh KaJbKYJISATOP); COCTABJSATH

TAGJIMIbI 3HAYEHUH ()YHKIMH.
CTpouthb 1o Toukam rpagpuku QyHKINH.
OnuceiBaTh cBOMcTBa QYHKIIMH Ha OCHOBE €€ rpaduyecKoro

NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBJsOLIEH
MTOMOLUIBIO.
Hcnoab3oBarh  QYHKIMOHAIBHYIHO ~ TEPMHHOJOTHI0O H




CHUMBOJIUKY.

HccnenoBarh npuMmepbl rpaduKoB, OTPAKAMOMIMX peaTbHbIC
npoueccbl U sABieHUs. [IpuBoAUTH NpPHMepPbI IPOLIECCOB U
SIBJICHUH C 3aJITaHHBIMU CBOMCTBAaMHU.

Hcnonb30BaTh KOMIBITEPHBIE MPOTPAMMBbI IS IIOCTPOECHUS
rpaduKoB PYHKIMI U N3y4EHUS UX CBOMCTB

DyHKIUH. Urenue u mnoctpoeHue rpapukoB ¢ynkuuid. IIpumepsi | Haxoguthb ¢ momounbio rpadpuka GyHKIUYU 3HAUEHUE OJTHOM U3
YucoBbie rpaduKoB QYHKIIHIA, OTPAKAIOIINX PEATbHBIE TPOIIECCHI. paccMaTpUBaEeMbIX BEJIMUUH 110 3HAYEHUIO IPYTOH.
pyHKkumnu DyHKUINH, OMNUCHIBAIOLINE NPSAMYHO u o0paTHyto | B HeclIOKHBIX cilydasX BbIpaxKaTh (OPMYJIOH 3aBHCHMOCTH
9 ) MIPOMOPIIMOHAIILHBIC 3aBUCIMOCTH, HX Tpaduku. ['urepdona. | MeXIy BEITHIHHAMH.
Ipadux Gpyskiuuy = X2, OnucpiBaTh XapakTep M3MEHEHHUS OJIHOM BEIUYMHBI B
Dyukmuu Yy = X5, y = X5, Yy = 4/x, ¥ = E; *rpadudeckoe | 33BUCHMOCTH OT U3MCHCHHS Opyrou
. T Pacno3snaBate Buabl u3ydaembix ¢QyHkiuid. Iloka3piBaTh
pelieHue ypaBHEHU U CUCTEM YpaBHEHUM. .
CXeMAaTHYeCKH II0JI0KEHHE Ha KOOPJIWHATHON TUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X%, y =%,
y=VE Y =5
HUcnonb3oBars GPyHKIUOHAIBHO-TPAaHYECKUE
npeacTaBJIeHHs JJISl PELICHUS U UCCIIeI0OBaHUS YpaBHEHUH U
CUCTEM YpaBHEHUM.
I[pumensiTe MppoBLIe pecypehbl Uil NOCTPOCHUS I'padUKOB
GbyHKINH.
Yucaau Crernenb ¢ 1nenpiM nokaszarenaeMm. CTaHgapTHas 3anuch yucia. | @opMyJupoBaTh ONpeaeaeHue CTENEHH C LEIbIM IT0Ka3aTeleM
BbIYHMCJICHHS. Pasmepsl 00BEKTOB OKpysKaromero Mupa (0T 3JIeMEHTapHBIX | (MIPU HEOOXOAMMOCTH 110 BU3YaIIbHOM orope).
Crenenb YacTHUIL 10 KOCMUYECKUX O0BEKTOB), NIUTENBHOCTH Ipolieccos | [IpeacTaBasaTh 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHIAPTHOM
¢ HeJIBIM B OKPY’KaIOIIEM MHDE. Buje. CpaBHUBATH UYNCIA M BEIMYMHBI, 3alMCAHHBIE C
noKasareJjiemM CBOJCTBa CTENEHH C LIEJIBIM TOKA3aTEIEM. HCIOJIb30BaHueM crerneHu 10.
(7 q) Hcnonb3oBaTh 3amMch YHCEN B CTaHAAPTHOM BHUJAE UL

BBIPQXEHHUSI pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIEM MUDE.

®opmyIMpPOBaTh, 3allUCbIBATh B CHMBOJIHYECKOH (popme U
WLIIOCTPUPOBATh NPHMEPAMH CBOMCTBA CTENEHU C IIEJIBIM




nokasareiaeM (mpu  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BU3YyaJbHOW ONOPHI).

I[IpumensiTh  cBOlicTBAa  CTENEHHM Uil  IpeoOpa3oBaHUs
BBIPQXCHUH, COJEpXKAIIMX CTENEHU C LENbIM I0Ka3aTeleM C
UCMOJIb30BAaHUEM  CIIPaBOYHOM UHPOpMauuu. BbINOJHATH
JAelcTBUSI C YUCIAaMH{, 3allMCaHHBIMU B CTAaHJApPTHOM BHJE
(YMHOXEHHME, JIeTIeHNE, BO3BE/ICHHUE B CTETICHB).

IloBTOpPEHME
M 00001IeHHEe
(64)

[ToBTOpEeHHE OCHOBHBIX TOHSITHH M METOJOB KypcoB 7 U 8
KJ1accoB, 0000IIeHe 3HAHUH.

IIlpuMeHATH, cHmOCOOBI CPAaBHEHUS YHCEI, BBIYMCIICHMIA,
peoOpa3oBaHUil BBIPAXKEHUI, pellIeHUs] ypaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MpeoOpa3OBaHU,
ITOCTPOEHHUH.

Pemiatp 3agaum W3 peaJibHOM KU3HHM, TPUMEHATH
MaTeMaTU4YeCcKHe 3HaHUS [UJI pelIeHus 3agad U3 JAPYyrux
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaace (99 u)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4McJ10
4acoB)

OcHoBHOE CoACpPKAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqammuxcﬂ

Yucaa n
BbIYUCJJICHUA.
JleficTBUTEILHBIE
ymucaa

0w

PannonanbHble yucna, *uppanroHaNIbHbIE YKCIa, KOHEYHBIE
OEeCKOHEUYHEIE NEeCATUYHEIE Jpo0wu. MHokecTBO
JEHCTBUTEIILHBIX  YHCEN; JEHCTBUTEIBHBIE YHCIIA  Kak
OCCKOHEUYHBIE JeCATUYHBIE MpoOu. B3amMHO ogHO3HAYHOE
COOTBETCTBUE MEXK]y MHOKECTBOM JIEMCTBUTEIBHBIX YHUCEN U
MHO>ECTBOM TOYEK KOOPANHATHOW MPSMOM.

CpaBHeHUE  JCWUCTBUTENBHBIX  YHCEN, apUPMETHUECKUE

PasBuBarp mnpeacraBjeHusi O YHCIAX: OT MHOXKECTBA
HaTypaJbHbIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HaKOMHUTHCHA c BO3MOXKHOCTBIO MIPEACTABIICHUS
JIEWCTBUTEIILHOTO YHCIIa KaK OSCKOHEYHOUW JECATUYHON IpolwH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMIKEHUS PAlMOHAIBHBIX U
HMppalOHAIbHBIX YUCEN.

*3anuchbIBaTh, CPaBHUBATDH " YHOPAX0YNBATH




IIENCTBUSA C NEHCTBUTENLHBIMMY YHUCIAMH. ™

[TpubmmkEHHOE 3HAUCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Oxkpyrnenne uwmcen. [Ipukuaka ©  OLEHKAa pPE3yJIbTaTOB
BBIUKCIICHHI.

NeHCTBUTENbHBIE YhCIa™.

BbInoHATL, codeTas YCTHbIE W IHCbMEHHBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMU;
HAXOAUTh 3HAYEHUs CTENEHEW C LENbIMU TOKa3aTeIsIMH U
KOpHEH; BBIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAXKECHUN.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YHCEJl B PAKTUYECKOM I€ATEIbHOCTU YEJIOBEKa.
AHaMU3MPOBATh M [1eJaTh BBIBOAbI (110CJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPUOIMKEHHS ACHCTBUTEIHHOIO 4HCIa
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBINOJHATH MPUKUAKY
pe3ynbTaTa  BBIYMCICHUN, ONEHKY 3HAYCHUH  YHUCIIOBBIX
BBIPKEHHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

DOyHKIUH
(20 v)

KBanpatnunas Qyukuus, e€ rpaduk u cpoiictBa. [lapabona,
KOOPJMHATHI BEPIIUHBI MTapa0d0IIbl, 0Ch CHMMETPHUH ITapadoIIbl.
CreneHHble GYHKIIUU C HATYpAIbHBIMU ITOKA3aTeNsIMU 2 U 3, UX
rpaduku ¥ CBOMCTBA.

Ipaduxu pynkumit:y = kx,y = kx + b,,y = ax®,y = ay

= \/},y :g_

Pacnio3sHaBaTh BH/bI H3y4aeMbIX (YHKIHUil, HILIIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATH PACIOJIIOKCHUE HA KOOPAMHATHOM
wiockocTu rpadukoB GyHkiwmii Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
_ _k N
Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4e€HHH KOd()(HUIINEHTOB;
X

ONMUCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMmyIe.
IpuBoauTs, mNpUMepPbl KBAJIPAaTHYHBIX 3aBUCUMOCTEH W3
peanbHOM JKU3HHU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOEHHOCTH Tpaduka KBaJApaTHUHON
Gysakuum Yy = ax’> + bx + ¢ (opu  HEOOXOAUMOCTH  C
HaIPaBJISIONICH MTOMOIIBIO).

CtponThb 1 N300pakaTh cXeMaTH4YeCKH rpa(uKy KBaJpaTHUHBIX
(yHKumii, 3a1aHHEIX QopMyTaMu Bugay = axZ,y = ax? + q, Y
=ax +p)? y=ax’> +bx +Cc (upu HEOOXOAUMOCTH C
BU3yaJIbHOW OTIOPOi).

AHAIM3UPOBATH U MPUMEHATDH CBOHCTBA U3YUYEeHHBIX (DYHKIMI
JUIS WX TIOCTPOSHHS, B TOM YHCJIE C TMOMOIIBIO HHU(POBBIX




pECypCoB.

YpaBHeHnus JIuneiinoe ypaBHenue. Pemenue ypaBHeHui, cBomdmuxca K|OcBauBaTh, 3alOMMHATL W HNPHMEHATH TrpaduyecKue
1 HepaBEHCTBA. JMHEHHBIM. MeTOAbl IIPY PEIICHUM YPAaBHEHUM, HEPABCHCTB U HUX CUCTEM
YpaBHeHnus KBangpatHoe ypaBHeHue. Pemienue ypaBHeHMi, cBoAsmuxcs|(mpu HEOOXOAMMOCTH C ONOPOM Ha AITOPUTM  Y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHbIEC ypaBHEHHUS. JecTBuit).
nepeMeHHOU *TIpumepsl pelieHHUs ypaBHEHUN TpeTbedl U ueTBEpTON | Pacmo3naBaTh Lienble U JPOOHBIE YpaBHEHUS.
(14 4) CTEIEHEeH pa3noKeHueM Ha MHOXKHUTENIH. ™ Pemiate JiMHeiiHbIe W KBA/IpaTHbIEe YPAaBHEHHUS, YPaBHEHHS,
Pemenune npoOHO-paniOHAIBHBIX YPaBHEHUH. CBOJSIIMECS K HHMM, IpocTeilne JIpoOHO-palliOHaIbHbIE
Perenue TekcTOBBIX 33a4 aNredOpandeckuM METOOM. YPaBHEHHSI.
IIpennaraTs BO3MOXKHbBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajady,
o0cyx1aTb HMX H PpeliaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
croco0amu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHus YucnoBsle HEPABEHCTBA U X CBOMCTBA. Yurarh, 3anuChIBATH, IOHHMATh, HHTEPIPETHPOBATH
U HEpaBeHCTBA. JIuneiiHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX PELICHHE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTUHEHHBIX HEPABEHCTB C OJHOMN NepeMeHHOW U X | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) pelicHue. peoOpa30BaHuUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
KBaapaTHbIe HEPABEHCTBA U UX PEILCHUE. Pacno3naBarth JIMHEHBIEC U KBAJAPATHHIE HEPABEHCTBA.
I'paduueckas uHTepmpeTanusi HEpaBEHCTB U cHUCTeM |Pemiarp  JMHEHHBIE HEpaBEHCTBA, CHUCTEMbl JIMHEHHBIX
HEPaBEHCTB C JBYMS IIEPEMEHHBIMHU. HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAKOUIUX KBaJIpPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYAKAATH [10JYYEHHBIE PEIIECHNU .
N300paxkaTh pelieHNEe HEPABEHCTBA U CHUCTEMBbI HEPABEHCTB Ha
YHMCIOBOM MPSAMOH, 3amMCBIBATH DPELIICHHME C IOMOUIBIO
CHUMBOJIOB.
PemaTth KBajpaTHble HEPABEHCTBA, MCIONB3Ys TIpaduueckue
IIPE/ICTABIICHHUS.
OcBanBaTh W TPUMEHATH HEPABEHCTBA IIPU PEILIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YUCJIE MIPAKTUKO-OPUEHTUPOBAHHBIX.
YpaBHeHnus JluneliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpa¢uk. |OcBamBaTh W NPUMEHATHb NPHUEMBI PELICHHUS CHCTEMBI JIBYX
U HEPaBEeHCTBA. CucreMa 1ByX JTUHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU U | JIMHEWHBIX YPaBHEHUI € ABYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucremsl e€ pemeHue. PemieHne cucTeM ABYX YpAaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SBIISIETCS JINHEUHBIM




ypaBHeHHii KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIEHH. (Mo BU3yaJIbHOM o1ope).
(14 9) ['padmyeckas mHTEpHpETaIMs CUCTEMBI ypaBHeHHU ¢ aByMs | Mcmosb3oBaTh (QYHKIMOHATBEHO-TpAaQUUECKHE IMPEICTABICHHS
[IEPEMEHHBIMHU. JUISL pelieHUsI ¥ UCCJIeIOBAHMSI YPABHEHUM U CUCTEM.
Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM. AHAJIU3NPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoOOM: MepPexXoauTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3a7auu K anreOpanyeckoil MoJeNu MyTEM COCTABIICHUS CUCTEMBI
YpPAaBHEHUI; pemiaTh COCTaBICHHYIO CHUCTEMY YpaBHEHUN;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHS MATEMaTUKN
YucsoBbie [ToHsiTHE YMCIIOBOM MOCIIEOBATEIBLHOCTH. OcBauBaTh M MPUMEHATH WHJCKCHbIE 0003HAUEHUS, CTPOUThH
MOCJIeI0BATEIbHOC |3aaHue TOCIEI0BATEIbHOCTH PEKYPPEHTHON (opMysIol U |pedeBble BBICKA3BIBAHUSI C HCIOJIH30BAHUEM TEPMHUHOJIOTUU,
™ dbopMyI0ii N-To useHa. CBS3aHHOM C IMOHSATUEM MOCIIEI0BATEIbHOCTH.
(15 9) ApudmeTrnueckas u reoMmerpuueckas nporpeccun. @opmysl N- | AHAJIH3HPOBATH POPMYITY N-TO YieHa OCIIE0BATEIbHOCTH WIH

ro 4jieHa apu(METHYECKO W TeOMETPHUYECKOW MpPOTpeccuil,
CYMMBI [IEPBBIX N YICHOB.

*M300pakeHre YWICHOB apu(PMETHICCKOH M TeOMETPUICCKOU
IIPOrpeccuil TOUKaMH Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN ¥ YKCIIOHEHIIMAJIBbHBIA POCT.

CrnoxHble POLEHTHL. ™

PEKYPPEHTHYIO bopmyy U BBIYHCIATH YJICHBI
MOCJIeI0BATEIbHOCTEH, 3aJaHHBIX  OJTHUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUU

IIOCJIEZ0BATEIbHOCTH, €CIU BBINMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOrPECCUU MPHU Pa3HBIX CIIOCOOAX 3a/laHusl.

Pemars 3amauM ¢ wucnonab3oBaHMeM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMEeTpPUYECKON Nporpeccuii, CyMMBbI
HEPBBIX N YWIEHOB C OMOPOH Ha CIIPaBOYHYIO HHPOPMALHIO.
*N300paxkaTh WICHBl IIOCIEA0BAaTENIbHOCTH TOYKaMU Ha
KOOP/AMHATHOH MJIOCKOCTU™.

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJIEHUH U3 PealbHOU
KHU3HU, WUTIOCTPUPYIOLME HM3MEHEHHE B apU(PMETHYECKOH
MIPOrPECCU, B TEOMETPUYECKOW Mporpeccuu; *u3o0pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTHU TpapuuecKu™.

Pemiats mnpocreiimme 3aaa4dmM, CBA3aHHBIE C YHUCIOBBIMU
[IOCJIEZ0OBATENBHOCTAMU, B TOM YHCJE 3aJaud W3 pealbHON
KU3HK  C  HCIOJNb30BAaHMEM  LU(DPOBBIX  TEXHOJOTUH
(971EKTPOHHBIX Ta0NIHUI, rPauIecKOro KaJlbKyJIsATOpa U T.IL.).




*PemiaThb 33J1a4u Ha CJIO0XKHbIE IPOLIEHTHI, B TOM YHCIIE 3aJJa4H U3
peabHON MPAKTUKH (C HCIIOJIb30BAaHUEM KaJIbKYISATOpa). ™
3HAKOMHUTBCS C HCTOPHEH Pa3sBUTH MaTEMATUKU.

[MoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(11 9)

Yucna u BbIUMCIeHHs (3a0UCh, CpaBHEHUE, JEHCTBUS C
JICMCTBUTENIbHBIMU YUCJIAMM, YMCIIOBas MpsAMas; IMPOLIEHTHI,
OTHOILIECHHSI, TIPOTIOPLIUH; OKPYIJICHUE, TPUOIINKEHNE, OLICHKA;
pelleHre TeKCTOBBIX 33/1a4 apu(METHYECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpa3zoBaHue
anreOpandecKrX BBIPAKEHUH, JOMYCTUMBIC 3HAYCHHS).
@OyHknuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIMI;
rpaduueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh MNOHATHAMH: MHOXXECTBO, IIOJIMHOXECTBO,
OTepali HaJl MHOXKECTBAMH; MCI0JIb30BaTh Tpaduueckoe
MPEACTABICHUE MHOXKECTB JIJIsl OIIUCAHUS PEAIbHBIX MPOIECCOB U
SIBJICHHH, IPY PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MIPEAMETOB.
AKTYyaJM3MpOBaTh TEPMHHOJIOTMI) M OCHOBHBbIE JielicTBHUA,
CBSI3aHHBbIE € 4YHMCJIAMH: HATYpPaJIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIA, JCIMMOCTh HATYPAJIbHBIX YHUCEN, MPHU3HAKH
JIEIUMOCTH, 1LIEJI0€ YHUCIIO, MOJAYJb 4YHCa, OOBIKHOBEHHAs U
JeCATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIA, apuPMETHISCKUN
KBaJPaTHBINA KOPCHb.

BoinoHATH JeiicTBUS, CPABHMBATH U YIOPSA0YUBATH YUCIIA,
MPEJICTAaBIATh YHCla HAa KOOPAMHATHON MPSMOM, OKPYIJISTh
YUCJIA; BBINOJHATh NPUKHIAKY M OLEHKY pe3yJbTara
BBIYMCIICHHI.

PemaTh TekcToBbIe 32124 apu(PMETUUECKAM CIIOCOOOM.
PemaTh npakTu4eckue 3aga4uu, COACpKaIIUE IPOLCHTBI, 10JIH,

YacTH, BBIpAXKAIOLIUME 3aBUCUMOCTU: CKOPOCTb — BpeMsS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, 00BEM
paboTel — BpeMsi — MPOU3BOAUTEIBHOCTh TPYAA.

Pa3ouparh peanbHble KU3HEHHbIE CUTyallld, GOpMYJIMPOBATH
UX Ha S3bIKE MAaTEeMAaTUKH, HAXOAUTH pCEIICHHE, NpPUMEHSSA
MaTEMaTUYECKHUH anmnapar, HHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHSAMM: CTCIIEHb C IENBIM ITOKa3aTelieM,
apudmeTnyeckuit KBaJIpaTHBII KOPEHb, MHOTOYJIEH,
anrebdpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHUS: BBINOJIHATH PacuéThl IO
dbopmynam, TpeoOpa3oOBBIBATh IENbIE, APOOHO-pAIMOHATHHBIC
BBIDQOXXEHUS W BBIPAXEHUS C KOPHSIMH, pPEaM30BHIBATh
pa3joKeHWe MHOTOWICHAa Ha MHOXHUTEIM, B TOM YHCIE C
UCTIONIb30BaHWEM (OpMyNT Pa3HOCTH KBAJAPaTOB M KBajapaTa




CYMMBI U Pa3HOCTH (C OMOPOIl Ha CHPABOYHYIO MH(POPMAIUIO);
HAXOJUTh JONYCTUMBIC 3HAUEHHUS MEPEMEHHBIX IS JPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYN peaibHbIE MPOIECCHl H
SIBJICHUS.

OnepupoBath noHATUAME: QYHKIHS, TpaduK QYHKIUN, HYIH
GyHKIMM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHHS, HAUOOJbIIEe M HAMMEHBIIIeE 3HAYCHUS
GyHKIHH.

AHAJIM3UPOBATh, CPABHUBATh, 00CY:KIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TpapUKU.

OnepupoBaTh NOHATHSIMH: TPsSIMas MPONOPLUOHATIBHOCTD,
oOpaTHasi ~ MPOMOPIHOHATBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBajipaTHuHas QyHKIus, napadoia, runepooa.

Hcnonb3oBarsh rpaguky IS ONPEIEIICHUS CBOMCTB, IIPOLIECCOB
M 3aBUCHUMOCTEH, Uil pEUIeHHs 3aJad W3 JPYyrux y4eOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAEIHPOBATH C IOMOUIBIO
rpauKOB peabHbIE MPOLECCH U SBICHHUS.

Boipaxath ¢opMyJIaMu 3aBUCUMOCTH MEXY BEIMUNHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 TOJAM OBYYEHUA)

7 knacc (He MeHee 68 4)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
IMpocreiimme [Tpocreiimuye reoMeTpruueckue 0ObEKThI: TOUKU, IPSIMbIE, JIydd | POPpMYJIMPOBATH OCHOBHBIE MOHATHUS U ONIPE/ICTICHHUS.
reoMeTpuyecKue |H yribl, MHOTOYTOJIbHUK, JIOMAHasl. Pacno3HaBaTh  M3y4YeHHBIE  TeOMeTpuUYeckue  (Qurypsi,
¢urypsi CMexxHbIE U BEpTUKAIIBHBIE YTJIbI. ompeaeasitb KX B3aUMHOE pPAaCIOJIOKEHUE, BBINMOJIHATH

M UX CBOHMCTBA.

Pabota c mpocreiiiumu yeprexxamu.

qepTéxc o YCJIOBHUIO 3adavdu (C HCIIOJIb30BAaHUEM CMBICIIOBOM




HN3mepenue W3mepenre NWHEHHBIX M YIVIOBBIX BEJIWYWH, BBIYMCIICHHE |ONOPHI: HABOJSIIME BOMPOCH W/WIM alropuTMa Y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JIEUCTBHI).
BEJIMYNH [lepumerp w  mnomaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTelIne MOCTPOCHUS C MTOMOIIBIO IUPKYIS U
(14 4) IIPSIMOYT'OJIBHUKOB. JIMHEUKHU.
N3mepsiTh JIMHEWHBIE U YTIIOBBIE BETUYMHBI TEOMETPUUECKUX U
NPAaKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
PemaTtnb 3a7auv Ha BBIYMCICHUE JUIMH OTPE3KOB W BEJIWYWH
YIJIOB.
PemaTsp 3a1a4un Ha B3aMMHOE PACIIOJI0KEHUE TEOMETPUIECKUX
¢uryp.
IIpoBoauTh KiIaccu(UKALKIO YIIIOB, BHIYHCIATH JIMHEWHBIE U
YIJIOBbIE BEJIMYHMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOAUMbIE
JIOKa3aTeJIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS T€OMETPHM.
TpeyroabHUKHU [lonsiTMe O paBHBIX TpPEyrojabHUKaXx MW  IepBUYHbIC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MPEACTABJICHUSI O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |ueprekax (C yKazaHHEM NPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOE1peHHBIE U PABHOCTOPOHHUE TPEYroJibHUKH. [Ipru3Haku
U CBOMCTBA paBHOOEPEHHOIO TPEYroJIbHUKA.

[TpotuB OosblIeli CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIINNA
yTOIL

IIpocreiimine HepaBeHCTBA B TIE€OMETPHM.
TpeyroiapHuKa. HepaBeHCTBO ToMaHOR™.
[IpsAMOYTOJIBHBINH TPEYTOJIBHUK ¢ YoM B 30°.
IlepBble TOHATHA O 10KA3aTEILCTBAX B FTEOMETPHH.

*HepaBeHcTBO

BU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
HJIEMEHTOB) U3 PAaBEHCTB TPEYrOJIbHUKOB.

®opMyJIMpOBaTH ornpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIWaHbl TPEYroJIbHUKA, CEPEIMHHOIO IEpPHEHANKYIIpa

OTpe3Ka; NepuMeTpa TPEYrojabHUKA INPH HEOOXOOMMOCTH C
ONOpPOH Ha AJITOPUTM IIpaBUIIA.

@opMyJIMpoBaTh CBOWMCTBA M TPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpOl/ITb YCPTCIKU, pelnaThb 3a4a49M C IOMOUIIBIO HAXOXKICHUA
pPaBHBIX TPEYTOJILHUKOB.

IIpumensTs MIPU3HAKHU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajauyax (C MCIIOJb30BAaHHEM CMBICIOBOU




OIOpPBI: HABOJSAILME BOMNPOCHl M/WIM AIrOpUTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX GUTyp.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS TEOMETPUH.

IJIS1  MCCJIeTOBAHUS

ITapaniejabHble [TapamienpHple mpsiMble, MX cBorcTBa. Hakpect nexamue, | PopMyJMpoBaTh  NOHATHE  IAPAJUICIBHBIX  NPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIUIbl (0Opa30BaHHBIE IPU | HAXOAUTH IPAKTUYECKUE IPUMEPBI.
yIJ10B NEPECEUEHUH NTapAIIIEIIbHBIX IPSIMBIX CEKYIIEH). N3yuath cBONCTBa yrjaoB, 0Opa3oBaHHBIX IPU IEPECEUEHUU
TPEYroJbHUKA IIpuzHak  mapaJuIeIbHOCTH  NPAMBIX  4Y€pe3  PAaBEHCTBO |[IapaJUICIbHBIX MIPSAMBIX CEKYILIEH
(14 v) pacCTOsTHUI OT TOYEK OAHOU MPSIMOM 10 BTOPOU MPSMOM. IIpoBoauTe pokazareabcTBa. POpmMyaHMpPOBaTh TeopeMy
CymMa yriioB TpeyroJlbHHUKa 1 MHOTOYTOJIbHUKA. [ApAJUIEIBHOCTH  BYX IPSIMBIX C  IIOMOILIBIO  YIJIOB,
Bremnue yrisl TpeyrojbHUKa 00pa30BaHHBIX NPU [EPECEUEHUU OTHX MPSAMBIX TpPETben
MPSIMOH.
Bb1uucasaTs CyMMy YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYE€HUS YIJIOB B
IF€OMETPUYECKHX 3aJ1a4axX C UCIIOJIB30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TEOMETPHUU.
OxkpyxHOCTH OKpy’KHOCTb, XOPJIbI U TUAMETPHI, UX cBoiicTBa. KacaTenbHas k | PopMyJMpOBaThL  ONpedeeHHs:  OKPY)KHOCTH,  XOPJBI,
U KpYT. OKpyXHOCTU. OKpY)KHOCTb, BIIMCaHHas B yroj. *[loHsTHe o|aMaMeTrpa W KacaTelbHOM K OKpyxkHOCTH. M3ydaTh uX
I'eomerpunueckue |I'MT, npumeHenue B 3amayax. buccekTpuca M CEpeIMHHBIN | CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
MOCTPOCHUA NEPIEeHIUKYIIAP KaK FTEOMETPUUECKHE MECTa TOUEK™. HccaenoBarb, B TOM YKCIIE HCIOJIB3YS HU(PPOBbIE PECypPChI:
(14 9) OKpy’KHOCTb, ONHCAaHHAs OKOJIO TPEYroJbHUKA. BrimcaHHas B|OKpY)KHOCTb, BIMCaHHY!0 B YIroj; LEHTP OKPYXHOCTH,

TPEYTOJIBHUK OKPY/KHOCTb.
IIpocreiilne 3a1a4u Ha IOCTPOECHUE.

BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
*Ucnoas3oBaTts Metoa I'MT i nokasatenbcTBa TEOpEM O
nepeceyeHn OUCCEKTPUC YIIJIOB TPEYToJbHUKA U CEPEIMHHBIX
NEPHEHAUKYJIAPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb MOHATHSMH  BIIMCAHHOM W ONMCAHHOU
OKPYKHOCTEH  TPEYTrOJbHUKA, HAXOAUTH LEHTPBI OTHUX
OKPYKHOCTEH C OIIOPOM HA allrOPUTM IIpaBuUJIa.

Pemate OCHOBHBIE 3aJa4HM Ha IMOCTPOEHME: YIJa, PABHOI'O




JAHHOMY; CEpPEIMHHOIO IMEPHEHIMKYISIpa ITAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH0  TOYKYy W
HNEPIEHANKYJIAPHON JTaHHOM NpsAMOMN; OUCCEKTPUCHI JaHHOTO
yIja; TPEyroJIbHUKOB II0 Pa3jIU4HBIM JJEMEHTaM IIpU
HE00XOAMMOCTH C HalpPaBJIAIOLIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUM.

IToBTOpEHMUE,
00001eHNE

3HAHMH
(4 4)

[ToBTOpeHne u 00001IeHHE OCHOBHBIX MOHSATUH U METO/OB
Kypca 7 kiacca.

PemaTp 3agauym Ha IIOBTOPCHHUEC, HIUIIOCTPUPYIOINHUEC CBA3HU
MCKAY pa3jIMIYHbIMU YaCTsAMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00yYAKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapamnenorpamm, ero npusHaku u cpoiicrBa. YactHsle cityuau | A300pakaTh W HAXOAUTH HA YepTexkaX 4EThIPEXYTrOJbHUKU
u napajienorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpaT), HX |pPa3HbIX BUAOB M UX IIEMEHTHI.
(12 9) IpU3HAKU U cBoMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibsHas | @opMyJMpoBaTh onpenesIeHus : napajuiesiorpamma,

TpaIneuny.
*¥Y nBoenue Meauansl. LlenTpanbHas cuMMeTpus™

OpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpareluu, paBHOOOKOMH
Tpamnenuu, IpIMOYToJIbHOM Tparenuu.

Hcnosb3oBars  NpH  pelleHHMHd NPOCTeHINMX  3a1ay4
MPU3HAKKU U CBOMCTBA: Mapajuiesorpamma, npsMOyrojbHUKaA,
pom0Oa, KBajgpaTa, Tpaneluud, pPaBHOOOKOW TpameruH,
MIPSIMOYTOJIBHOW Tpamnenuu.

IlpumeHsITH MeTO] YIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
ONOPOM Ha AJITOPUTM MTPABHIIA.

Hcnoan3oBath I1HMPPOBBIE pECYpChl IS UCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HaAKOMUTBCS C UCTOPHUEN pa3BUTHS T€OMETPHU.




Teopema Pasieca

*Teopema Qaiieca 1 TeopeMa O MPOMOPIIMOHATBHBIX OTPE3Kax.™

IIpoBoAMTH MOCTPOEHHUSI C IIOMOUIBIO LIUPKYJIS U JIMHENUKH C

U TeopeMma 0 Cpenssist muHus TpeyrojibHUKa. Tpanenus, €€ cpeHsis IMHUA.  |ucnosib3oBaHue  TeopeMbl  daneca U Teopembl O
nponopunoHaabH |*[IponopunoHanbHble  OTPEe3KH, IOCTPOCHHE  YETBEPTOrO |IPOMOPIHOHATIBHBIX  OTpPEe3KaX, CTPOMTh  YETBEPTHIiA
bIX OTPe3KaXx, IIPONOPLUOHAIIBHOTO OTPE3Ka. IIPOINOPLIMOHAJIBHBIM OTPE30K C OMNOpPOH Ha 3PUTENIBHYIO
Nno100HbIE CBoiicTBa LIEHTpa MacC B TPEYTOJIbHUKE. HaTJISTHOCTb.
TPEyroJbHUKH [TonoGuble  TpeyronpHMkH. Tpu  mpuszHaka  nogo6us | HaxoauTh MOA0OHBIE TPEYTOJBHUKN HA TOTOBBIX YEPTEXKAX C
(15 9) TpeyroiabHUKoB*. [IpakTHueckoe npuMeHeHue. yKa3aHHEM COOTBETCTBYIOUIMX MPU3HAKOB MON00US TpuU
HE0OXOIMMOCTH C BU3YaJIbHON OMOPOH.
Pemarp 3agaum Ha MoAOOHBIE TPEYTOJBHUKU C MOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHUSI YEPTEXKEH U HAXOXKICHUS
NOMOOHBIX  TPEYrOJbHUKOB  MpPH  HEOOXOAMUMOCTH  C
HaIIPaBJIAIONIEH ITOMOIIBIO.
IIpoBoauUTH 10KA3aTEJIBCTBA C UCIIOJIb30BAHUEM ITPU3HAKOB
1n0/100MsI HECJIOKHBIX T'€OMETPUUYECKUX 3aJlad C ONOpOoil Ha
QITOPUTM y4EOHBIX TEHCTBUI.
IlpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  pELICHUU
TeOMETPUUYECKUX U MPAKTUYECKUX 33/1a4 TPU HEOOXOTUMOCTH
C HAIIPABJISIOLIEH TOMOIIBIO.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.
Inomaan. [TonsiTne 06 001IEH TEOPHH TUIOIIAIN. OBnajgeBaTh NMEePBHYHBLIMHU MPeEACTABIEHUsIMH 00 001IeH
Haxoxnenue @dopmynbl AN IUIOMIAAU  TPEYrojbHHKA, MapajjiesorpaMmma. |Teopud Iuiomaau (Mepbl), ¢opMyJHpoBaTh CBOWCTBA
nJiomajei *OTHoLIeHNE TUIouaield TPEYrOJIbHUKOB C OOIIMM OCHOBAHUEM |IJIOLIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPEyroJibHMKOB WM o01Ied BBICOTOM. [IpumensaTs  Qopmysnsl  IUIOMIAAM  Mapajienorpamma,
U MHOTOYTOJIbHBIX |Bbluncienue miomaneil cnoxHbeix (uryp uyepes pa3OueHue Ha|TpeyrojibHHWKa, Tpaleluud C ONOpoil Ha CHPaBOYHYIO
¢uryp. [laomaan |yacTu u gocTpoeHue.™ uH(pOpPMAITHIO.
nono0HbIX puryp |Ilnomanu guryp Ha kneryaToit Oymare. IIpumensTs bopMmyIibl IUIOIAIN BBIITYKJIOTO

(14 1)

[Tnomaau nogo6HbIX Guryp. Beruucnenue miomazaen. 3axauu ¢
MPaKTHUYECKUM cojepkaHueM. *PelieHue 3agad ¢ MOMOIIbIO
METO/1a BCIOMOTaTeIbHON TUIOIA .

YETBIPEXYTOJIbHUKA YEPe3 JUArOHaIM U Yrojl MeXIy HUMU C
OTIOPO# Ha CTIPaBOYHYIO WH(OPMAITHIO.

Haxoauth 1wiomaau ¢uryp, n300pakEHHbIX Ha KIETYaTON
OyMmare, HCHOJIb30BATh pa30MeHNe HAa YacTU U JOCTPOECHHE.
Pa3z0oupatrs npumepnl HCIOIB30BAHUSA BCIIOMOIAaTEILHOU
IJIOIIAIN JUTsl pEHIEHUSI TEOMETPUYECKUX 3a]1a4.

HaxomuTh 1uiomaau noAo0HBIX ¢(uryp ¢ omopoil Ha




CIPaBOYHYIO UH(POPMALIHUIO.

BbIyncasiTh IUI0IMIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemathb 3a1aum Ha IUIOMIAb C IPAKTUYECKUM COLEPKAHUEM
II0CJIE COBMECTHOTI'O AHAJIN3A.

Teopema Teopema Iludaropa, e€ mokazarensctBO u mnpuMmenenue. | PopmynupoBate teopemy Iludaropa, mcmoabzoBarh €€ B
Iudaropa u Oo6patnas Teopema [udaropa. MPAKTUYECKUX BBIUUCIIEHUSX.
Hayaja Omnpenenenne TPUTOHOMETPUUYECKUX (PYHKIMH OCTporo yria, | Brnagers MOHATHSIMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOro
TPUTOHOMETPUM TPUTOHOMETPUUECKUE  COOTHOLIEHHSI B  IPSIMOYTOJIbHOM |yIjla, MPOBEPATH UX KOPPEKTHOCTD.
(10 v) TpeyroyibHUKe. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BbIBOAUTL ~ TPUTOHOMETPUYECKHUE COOTHOIIICHUS B
CooTHOIIEHUS  MEXAY CTOPOHAMH B  MPSAMOYIOJbHBIX [[IPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOM Ha CIPAaBOYHYIO
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. uHdopMaIuto.
HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
NPsIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TOMOIIIBIO.
Hcnoan3oBath  (QOpMyJibl NPUBEAECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISl HAX0XKICHUS
COOTHOIICHUH MEXIy TPUTOHOMETPUYECKUMHU (YHKIUSIMU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CHPaBOYHYIO
UH(OPMALIHUIO.
IIpumeHsITH TOJYYEHHBIE 3HAHUS U YMEHHS IpPU PEIICHUU
NpPaKTUYEeCKUX 3a4ad (IpU HEOoOXOAMMOCTH C ONOpOM Ha
QITOPUTM MPABUIIA).
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.
Yrasl B BnucanHble M LIEHTpalIbHbIE YIJIbI, YTOJI MEXAY KacaTelbHOU U | DopMyJHPOBATHL OCHOBHBIE OINPECIICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpZOH. yrilaMU B Kpyre (BIUCAHHBIN Yo, IIEHTPAJIbHBIN yro).
Bnucannsbie VYTIbl MEXAY XOpAaMHU U CEKYIIUMHU. HaxoauTh BOHMCAHHBIE YIJIbl, ONHUpAIOIIMECs Ha OJHY JAYTY,
1 ONHCAHHBIE BnucanHble M ONMCaHHBIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCIASATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yrjax,
YeTBhIPEXyroJbHUK |CcBoWcTBA. IlpuMeHeHume 5STHX CBOMCTB TMpH  pPEUICHHH |TEOPEMbl O BIHMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
U. FEOMETPUUYECKUX 3ajau. LHEHTPAJILHOM yIJIe MpH HEOOXOAMMOCTH C BU3YaJbHOMN
KacarenbHble B3anmHoe pacnonoxkeHue JBYX OKpyxkHocTel. Kacanue |onopoi.
K OKPY’KHOCTH. OKPYXHOCTEM. HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
Kacanue BIIMCAHHBIE U ONKUCAHHBIE YETHIPEXYTONIbHUKY, BHIBOAUTDH UX




OKPY’KHOCTeH CBOMCTBA U IIPU3HAKY IOCIIE COBMECTHOTO aHAJIM3A.

(14 ) Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKU IPU PELICHUU
3a/1a4.

IHoBTOpEHUE, [ToBTOpEeHHE OCHOBHBIX IMOHATUA U METOAOB KypcoB 7 u &|PemarTh 3ajaudM Ha MOBTOPEHUE, WLIIOCTPUPYIOIIHUE CBS3U

00001IeHNe KJIacCOB, 000011IeHUE 3HAHUT. MEXAY Pa3IudHbIMU YaCTAMH Kypca.

3HAHUM

CR )

9 kaace ( 66 1)

HazBaunue
paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE CoAcpiKaHue

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalonmxca

4acoB)

Tpuronomerpusi. |Onpenenenue TpUroHoMeTpuueckux (GyHkiuil yriaos or 0° no|@opMyJupoBaTh  onpenaejaeHdusi  TPUTOHOMETPHUECKUX

Teopembl 180°. KocuHyc m CHHYC NpsiMOrOo W Tynoro yria. Teopema|(QyHKIMI TymbIX M TPSMBIX YIJIOB C BHU3YaJIHOW OIIOPOIA.

KOCHMHYCOB H KocuHycoB. (OO0o00méHHas) Teopema CUHYCOB (¢ paauycoM |DopMylupoBaTh TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C

CHHYCOB. ONMCAaHHOM OKpyX)HOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJIyCOM ONMCAHHON OKPY’KHOCTH).

Pemenne YIJI0B TPEYTOJIbHUKOB. Pemath TpPEYroJbHUKH C ONOPOH Ha aNrOpUTM Y4eOHBIX

TPeyroJibHUKOB ®opmyna MmiIomag TPEYrojJbHUKa 4Yepe3 JABE CTOPOHBI U YroJ | IeHCTBUH.

(16 9) Mexay HuMu. @opmyna miIomany 4eTbIpEXyrojJbHUKaA uepes ero Pemate  mpakTuyeckue — 3aaayd, CBOAfAIUecs] K
JUAroHaJIM U yrojl MKy HUMHU. HAXO0K/IEHUIO Pa3JIHYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe NpUMEHEHUE TOKa3aHHbBIX TEOPEM.

IIpeo6pa3zoBanmne | *[lonsTre o mpeoOpa3oBaHUM 1MO100US. OcBaunBarthp MOHSITHE npeodpa3oBaHus no00usl.

noaoous. COOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYD. HccnenoBaTh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU

MeTpuueckue Teopema 0 TPOW3BEACHUH OTPE3KOB XOpJ, Teopema o |mpeodpaszoBanuu moaoous. Haxoaurs mpuMepsl momoous B

COOTHOIIICHUS B IIPOU3BEICHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYXKarolleh JeHCTBUTEIBHOCTH.

OKPY:KHOCTH KacaTenbHOU. [I[puMeHeHNe B pelieHnu reoMeTpuieckix 3a1au.™ | *BoIBOAUTH METPUUECKHE COOTHOLIEHHS MEXAY OTpe3KaMu

(10 9) XOpZ, CEeKyIIMX M KacaTelIbHbIX C MCIOJb30BaHUEM

BIIMCAHHBIX YTJIOB U HO)IO6HI)IX TPEYTrOJIbHUKOB.




Pemiath reomeTpuyecKue 3ajadyd M 3aJauyd U3 PEaJbHOU
KHU3HH C UCIIOJIb30BaHUEM MOJOOHBIX TPEYTrOJIbHUKOB.*

BexTopbl OnpeneneHne BEKTOPOB, CIOXEHUE W Pa3HOCTh BEKTOPOB, | Mcmojib30BaTh BEKTOPbl Kak HalpaBJICHHbIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerienue) u
®u3NYEeCKUil U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpOMl Ha
Pa3znoxenue BekTOpa HO JIBYM HEKOJUIMHEAPHBIM BEKTOpPAM. | BOIIPOCHBIH IJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaedeHMsl CYMMBI U DPAa3sHOCTU BEKTODPOB,
CkasipHOE TNPOU3BEJECHHE BEKTOPOB, €r0 IMPUMEHEHUE JUIS | yMHOXKEHUS BEKTOpa Ha 4YUCIIO, HCCJIe0BATH
HAaXOKJICHUS JUIUH U YTJIOB. reOMEeTPUUYECKUN U (PU3UYECKUIN CMBICIBI 3TUX OTEPAIIHiA.
Pemenue 3a1a4 ¢ momMoI b0 BEKTOPOB. Pemiate reoMeTpuyeckue 3aJadyd €  HMCIOJIb30BAaHUEM
[IpuMeHeHrne BEKTOPOB JUIsl PELICHUS 3aJa4y KUHEMATHKU U |BEKTOPOB.
MEXaHUKH. PackyiaapiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Hcnonb3oBaTh  CKasIpHOE  NPOU3BEIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.
BoruncasTe CyMMy, PasHOCTb M CKaJISPHOE IIPOU3BENCHUE
BEKTOPOB B KOOpJMHATAX.
IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE [UISI HAXOXKICHUS
JUIMH U YTJIOB.
JlexapToBbI JlexapToBbI KOOPINHATBI TOUEK HA TUIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJBHOW CHCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha |*YpaBHeHue NpsAMONU.* VYrinoBol KO3(QHUIMEHT, TAaHT€HC YIJIa |JeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HaKJIOHA, MapaJiyieNIbHbIe U IEPIEHAUKYIIIPHBIE MPSIMBbIE. HccnenoBath ypaBHEHUE NIPSMOI M OKPYKHOCTH € ONIOPOH Ha
9v) VYpaBHeHHe OKpYKHOCTH. HaxoIeHue KOOpJMHAT TOYEK |BONMPOCHBIM IJIaH.

NIEPECEUECHMS OKPYKHOCTH U IIPSIMOM.
MeTto1 KOOpAMHAT MIPU PEIIEHUN T€OMETPUYECKUX 3a/1a4.
Hcnonp30BaHne METOJA KOOPAUHAT B IPAKTHUECKUX 3aJa4ax

HaxoauTs 1eHTp U paanyc OKPYKHOCTH 110 €€ YPaBHEHHIO.
PemaTtsh 3a1a4n Ha HAXOXKAECHUE TOUEK NIEPECEUCHUS IPAMBIX
Y OKPYKHOCTEH € IOMOLIBIO METOZA KOOPINHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(@uIileHTa mpsiMoin
IpU pELIEHUM 3ahad, AJs ONPEIEIECHUsS PpacIOIOKEHUs
MIPSIMOM.

IIpumeHsTH KOOPAUHATHI IIPH PELIEHUU FEOMETPUUECKUX U
MPaKTUYECKUX 3a/1ad, Uil TOCTPOEHHUS MaTeMaTHUYeCKHUX
MOJIENIEN peasIbHbIX 3a/1a4 («METOJ KOOPAUHATY).
IMoab3oBaThest 1 TOCTPOCHHUS M HCCIEAOBaHUMN




U (GPOBBIMU pecypcami.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHs T€OMETPUU

IIpaBuibHbIE
MHOI0YT0JIbHUKH.
Jlnuna
OKPY’KHOCTH U
IIOIAAb KPyra.
Buliuucienue
IJIomAaaen

84)

[IpaBunbHBIE MHOTOYIOJIBHUKH, BBIYHCIECHHUE HX 3JIEMEHTOB.
Yucno m u JuHA OKPYXHOCTH. J[JIMHA AYyru OKpPYKHOCTH.
Pannannas mepa yria.

[Inomane Kpyra M €ro >JEMEHTOB (CEKTOpa U CErMEHTA).
Brruncnenue miuomaaei Guryp, BKIOYAOIMKUX JIEMEHTHI Kpyra.

®opmyMpOBaTH omnpeneIeHue
MHOI'OYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IMosb30BaThHCS NOHATHEM JJIMHBI OKPYXKHOCTH, BBEIECHHBIM C
IIOMOLIBI0 TPABUWIbHBIX MHOI'OYTOJIbBHUKOB, ONpeneasiTh
YHCIIO T, JJIMHY JYTU U paMaHHYI0 Mepy yIiia o oopasity.
IIpoBoanTh mepexoa OT paJlaHHON MEpHI yria K IpagyCHOU
¥ Ha00OpOT IO BU3yaJbHOW OMOpE.

OmnpeaensiTe 1IOLIAAb KpyTa.

BoiBoauTs dopmyasl (B IpaayCHOM U paJuaHHON Mepe) s
JUIMH JyT, IJIOIIAJeld CEKTOPOB M CETMEHTOB C OINOpPOil Ha
BOIIPOCHBIH IUIaH.

Boruncasite miuomanu  GuUryp, BKIIOYAIOLMX 3JIEMEHTbHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMALHIO.
HaxoauTp mionaam B 3a7ja4ax peajibHON XKU3HU.

IIpaBUJIbHBIX

ABukenus
IVIOCKOCTH
(CR))

*TlonHsiTHE O ABMIKEHUH TIOCKOCTH.

[TapannenpHbIi IepeHoC, MOBOPOT U cCUMMETpHUsi. OCH U LIEHTPbI
CUMMETPHUH.

[TpocTeiime npUMEHEHNUs B PELLIEHUH 3a7a4™.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS
JIBUKEHMSI, LIEHTPOB U OCEH CUMMETPHHU.

@opMyJMPOBATH ONPEICIICHUS TapajUIeIbHOTO IIEPEHOCa,
IIOBOPOTa M OCEBOM CHMMETPUM C BH3YaJbHOM OIOPOM.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pas3iLy.

HaxoauTh EHTPBI U OCU CUMMETPUI IPOCTEHIINX PUTyp 1o
oOpa3iry.

*TIpuMeHATHh MapajUIeIbHbI MEPEeHOC M CHUMMETPHUIO IPHU
pEeLIeHNH TeOMETPUUECKUX 3aj1au (pa3douparb MpUMEPHI).
Hcnoab3oBaTh Ui OCTPOEHUS U MCCIIeI0BaHUHN LU(poBbIE

pecypchL*

IoBTOpEHME,
00001IEHME,
cucTeMaTH3alus
3HAHMH

[ToBTOpeHME OCHOBHBIX TIOHATHH W METOJOB KypcoB 7—9
KJIacCOB, 000OIIIEHHE U CUCTEMATH3AIM 3HAHNM.
[Ipocreiiine reomerpuyeckue GUIYppl U HUX
N3mepenne reoMeTpruuecKuX BEIUYHH.

CBOMCTBA.

OnepupoBaTh MoHATUSAMM: (DUTYpa, TOUKA, IpsAMas, yroi,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBIN TpPEyroJbHUK, MeIuaHa,
OucceKTpuca W BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamm,




3w

TpeyroabHUKH.

[TapannenbHble U MEPIICHIUKYIISIPHBIC MTPSMBIE.

OKpyXHOCTb U Kpyr. I'eomeTpuyeckue MOCTpOEHHUs. YTJIbl B
OKPY>KHOCTH.  BrucanHble W  ONHCaHHBIE  OKPYKHOCTHU
MHOT'OYTOJIbHUKOB.
IIpsiMast 1 OKpPY>KHOCTb.
YeTbIpEXYroJbHUKHY.
YEeTBHIPEXYTOJIbHUKHU.
Teopema Iludaropa u Hayana Tpuronomerpuu. Pemenre oomumx
TPEYTrOJbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mnockoctH. suxenus. [lomooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneit. [lnomanu nogo6usix duryp.
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH.

BekTopbl Ha MIOCKOCTH.

Brmcannnie u OIITMCAaHHBIC

poMO, TPSMOYrOJIbHUK, KBaApaT, Tpareuus; OKPYKHOCTH,
KacaTelbHasl; paBEHCTBO U MoJ00He (PUryp, TpeyroJbHUKOB;
MapauieIbHOCTh W TNEPHEHIUKYJISIPHOCTh MPSIMBIX, YIOJl
MEXIy NpPSIMbIMH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U
NpsSMOM; JIJIMHA, PACCTOSIHME, BEJIWYMHA Vria, IUIOMIA/lb,
MepUMETP.

HUcnoan3oBath  (opMyabl: IepuMeTpa U ILIOLIAIU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH W IUIOMIAJU KpyTa,
00BbEMa MPSMOYTOIHLHOTO TapaJIJICIICITHIIC/A.

OnepupoBaTh MNOHATHSAMH: I[PSIMOYIOJIbHAs  CUCTEMa
KOOpPAMHAT, BEKTOP; MCHOJb30BAaTh OSTU TMOHATHSA JJIs
MPE/ICTABIICHUS JIAHHBIX U PEIICHUs 3a7a4, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MMPEAMETOB.

Pematp 3agayM Ha TIOBTOPEHHE OCHOBHBIX IOHSATHH,
WUTFOCTPALIMIO CBA3EH MEXAY pa3judyHbIMHM 4YacTsMU Kypca.
BriOupaTs MeTO U1 PEIICHMS 3a1a4H.

Pemats 3agaun 13 OBCEHEBHOMN KU3HU.

TEMATHYECKOE IJIAHUPOBAHUE YUEBHOI'O KYPCA «BEPOSITHOCTh 1 CTATUCTHKA»
(IO TOJAAM OBYYEHUSI)

7 kaacc (He meHee 34 1)

HazBaunmue
paszaesia (TeMbl)
(4uCy10 YacoB)

OcHoBHOE€ CoacpKaHUEC

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

Ilpeacrasiienune
JAHHbIX

(79)

[IpencraBnenne gaHHBIX B Tabmunax. [IpakTudeckue
BBIUNCIECHUSA 110 TaOMMYHBIM JaHHBIM. V3BleyeHne u
WHTEepIpeTanusi TaONu4yHbIX JaHHBIX. [IpakThdeckas pabota
«Tabauuey.

I'padmueckoe mpencraBieHHe NTaHHBIX B BHJIE KPYTOBBIX,

OcBanBaThb Ha 0a30BOM  YpOBHe CrocoobI
NpEaACTAaBICHUA CTATUCTUYCCKUX MHOAHHBIX W YHCJIOBBIX
MacCHMBOB C TIOMOMIbIO TaOMUI] W JAMarpaMMm C
HUCIIOJIb30BaHHUEM AKTYaJIbHBIX n BAaXXHBIX JaHHBIX
(memorpaduueckue JTaHHBIE, MIPOU3BOJCTBO




CTOJIOMKOBBIX (CTONIOUATHIX) AHarpaMM. UTeHHe U MOCTPOCHUE
nuarpamm. [Ipumeps! neMorpaduvaeckux Juarpamm.
[IpakTruyeckas pabora «/luarpaMmsbry.

MIPOMBIIIUICHHON M CEJIbCKOXO3SMCTBEHHON MPOIYKIIHH,
OOIIECTBCHHBIE ¥ IPUPOIHBIC SIBICHHS).

H3yuyarp MeToabl paboThl ¢ TaOJIMYHBIMH U
rpaUYeCKUMU TPECTABICHUSIMH JTaHHBIX C MOMOIIBIO
IU(POBBIX PECYypcOB B XOJI€ MPAKTHYECKUX PAOOT (C
HAIPAaBJIAIOIIEH TOMOIIBIO).

OnucareabHas
CTATHCTHKA
8 4)

UYucnossie Habopbl. CpenHee apudmMeTndeckoe.

Menuana 4uciioBoro Habopa. Y CTOMYUBOCTh MEIUAHBI.
[IpakTuueckas paborta «CpeqHue 3HaUCHUS Y.

HauGonpiiee n HauMeHbIIIEe 3HAYSHHUS YHUCIOBOTO Habopa.
Pa3zmax.

OcBanBaTh Ha 0a30BOM YPOBHE MOHSITHSI: YHCIOBOMU
Habop, Mepa LEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
TOM YHUCIIE CpeliHee apudmMeTnyeckoe, MeAnaHa.
OnuchiBaTh CTATUCTUYECKHE JaHHBIE C IIOMOILBIO
cpenHero apudMeTndyeckoro U MeAuansl. Pemats 3agauun
(c WCIONB30BaHMEM 3PUTCILHON HATJSIIHOCTH W/WJIH
BEepOAIBHOM OTOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C IIOMOILIBIO
U(POBBIX PECypcoB, B XOJ€ MPAKTUUYECKUX padoT, (c
HaIPAaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIlIee 3HaYeHHsI YUCIIOBOTO MACCHBA, pa3Max.
Pemats 3agaum Ha BBIOOp crioco0a OMHMCaHus JTaHHBIX B
COOTBETCTBUM C TPHUPOAOW JaHHBIX U  IEISIMH
MCCJIE0BAHUS C HAIIPABJISIIOLIEH TOMOILBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 1)

*CayyaiiHast U3MEHUMBOCTH (IpuUMepbl). YacToTa 3HaYeHUI B
MaccHuBe JaHHbIX. [’ pynnupoBka. ['ucrorpaMmel.
[IpakTuueckas padota «CiydaiiHas U3MEHUYMBOCTbY. *

*OcBauBaTh MOHATHSA: YacTOTa 3HAUCHHI B MAacCHBE
JIAHHBIX, TPYNIIUPOBKA JAHHBIX, TUCTOTpamMmMa.

CTpouThb TUcTOrpamMMbl 0 00pasiy

OcBauBaTh rpaduyeckue npeacTaBIeHUs Pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOUIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUUYECKON pabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepuuna, pedpo. [IpeacraBienue 3a1aun ¢ MOMOIIbIO
rpada. CreneHp (BaJ€eHTHOCTH) BeplIMHBL. Yucno pébep u
cymmapHas crenenb BepiiuH. Llens u nuki. Ilyte B rpade.

*OcBauBaTh noHsATHN: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIEMb U ITUKIL.
OcBauBaTh NOHSTHA: NyTb B Trpade, SHIEPOB MYTh,




[IpencraBnenune o csizHocTH Tpada. O6xon rpada (dinepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax.™

00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh pellieHHe 32a41 HAa IOUCK CYyMMBI CTEIIEHEN
BepIIuH rpada, Ha MOUCK 00xoza rpada, Ha MOUCK MyTeH
B OPHEHTHPOBAHHBIX Irpadax ¢ HampaBIAIOMIEH TOMOIIBIO.
OcBauBaTh CcHocoObI NPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHM, TEOPUH BEPOSATHOCTEH, IPYrUx
NpeMETOB ¢ ToMomImbplo rpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKUE IEMH, (YHKIHMOHAIbHBIE COOTBETCTBHUS)
Ha IpuMepax. *

BeposiTHOCTD 1

*CnyyaliHblil ONBIT U ciaydailHOe coObITHE. BepostHOCTh U

*OcBanuBaTh NMOHSTHS: CIYYalHBIN ONBIT U CIIy4alHOE

4acToTra yactoTa coObITHA. Ponb MaloBEpOSATHBIX U MPAKTUYECKH | COOBITHE, MAaJOBEPOSITHOE M MPAKTUYECKU JIOCTOBEPHOE

cJIy4aiiHoro JIOCTOBEPHBIX COOBITUH B MpHUpojAe U B oOuiecTBe. MoHeTa 1 | COOBITHE.

coObITHA urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yuyaTh 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITUH B

4 9) [IpakTuueckas paborta «HactoTa BbIAACHUS Opiia».™ npupoae W oOIIecTBe Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cilyJau, 3amuTa [IEPCOHAIbHOMN
uH(popMaluu, nepenaya JaHHbIX ).
H3yuyaTh poJib KIACCUYECKUX BEPOSATHOCTHBIX MOJEIEU
(MoHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaath W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX
HKCIIEPUMEHTaX, B TOM YHCIIE€ C MOMOIIBIO HU(MPOBBIX
PECYPCOB, B XO/I€ MPAKTUYECKON pabOThL. ™

O06o00menne, IIpencraBnenne  maHHbIX.  OmnwmcarenpHas — craTUCTHKA. | [IoBTOPATH M3Y4YEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB citydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemiath 3aa4u Ha IPEICTAaBICHUE U ONIMCAHKE JAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XapAKTEPUCTHK C HAMPABIIAIOLICH
MOMOILBIO.

Oocyxnarb NpUMepbl CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX U PAKTUYECKHU JOCTOBEPHBIX CIyYaHBIX
COOBITHIA, UX POJIU B MPUPOJIE U KUZHU YETIOBEKa

8 kiacc (He meHnee 34 4)




Ha3Banmue
pa3zaesa (Tembl)
(umncy10 Yacon)

OcHoBHoOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 7 Kiacca
(44)

[IpencraBnenne  ganHbix. OmnucarenbHas  CTATHUCTHKA.
Cayuaiinas usMeHYMBOCTh. CpeiHue YnciioBoro Habopa.
Crny4aiinble coObITusI. BepositHocTH M yacToThl. Kitaccuueckue
MO/ICJIM TEOPUH BEPOATHOCTEN: MOHETA U UTPabHAsl KOCTb.

IloBTOpPSITH M3Y4YEHHOE U BBICTPAMBATB CUCTEMY
3HAHUU.
Pemars 3amaum (Mo BH3YyaJbHOM omope) Ha

IIPEJICTABICHUE U ONHCAaHUE JAHHBIX C
M3YYEHHBIX XapaKTEPUCTHK.

Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha
MIPEACTABJICHUE TPYNIIMPOBAHHBIX JAHHBIX U OIMNHCAHHE
CIIy4ailHOM MU3MEHUYUBOCTH.

Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha
OTpEeIeTICHUE YaCTOThI CITyYallHbIX COOBITUM, 00CYXKICHIE
MPUMEPOB CIIyYalHBIX COOBITHI, MAallOBEPOSTHBIX U
IIPAKTUYECKH JIOCTOBEPHBIX CIIy4alHbIX COOBITH, UX POJIU
B [IPUPO/JIE U )KU3HU YEIIOBEKA.

IIOMOIIBIO

OnucarejbHast *Otxnonenusi. Jlucnepcust unucioBoro Habopa. CranmaptHoe | *OcBamBaTh NOHSATHA: JHUCIEPCUS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOT0 Habopa. JluarpaMmel paccenBaHus. ™ OTKJIOHEHHE, HCMOJIb30BaTh JTH XapPaKTEPUCTUKH TS
PaccenBanue OTIMCAHMSI PACCEUBAHMSI TAaHHBIX.
JAAHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU
4 4) WJIY HAJIMYUHU CBS3U 110 AMArpaMMaM pacCEeUBaHMUs.
CTponTh JuarpaMMbl pacCeMBaHUS IO HMEIOIIUMCS
JAHHBIM, B TOM YHCIIe C TIOMOIIbI0 KOMIBIOTEpa (TIocie
COBMECTHOT'O aHanu3a).*
Mmuo:xecTBa MHoecTBO, MoAMHOXkecTBO. Omnepanu HaJg MHOkecTBamu: | OcBaMBATh MOHATHA: MHOKECTBO, DJIEMEHT MHOYKECTBA,
(4 9) o0benuHeHue, mepecedeHue,  gomnojiHeHue.  CBOWCTBAa | TOJIMHOXECTBO.
oreparuit HaJ MHOKECTBaMHU: nepeMecTUTeNbHOe, | BbINOJHATH onepanumn HaJl MHOKECTBaMHU:
coueTaTeIbHOe, pacIpeIeIUTeIbHOE, BKITIOUCHHS. 00beIMHeHNE, TIepeceUeHHe, ToToIHeHne (1o 00pasiry).
I'paduueckoe npeacTaBIeHe MHOXKECTB. Hcnonb3oBaTh CBOICTBA: MIEPEMECTUTENBHOE,
COYETATEeNIbHOE, pacTpeAeTUTeIbHOe, BKIIOYCHUS (C

HUCIIOJB30BaHHEM BI/13yaJ'IBHOI7I OHOpLI).




Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXKECTB
IIPY ONMCAHUU PEATbHBIX IIPOLIECCOB U SIBICHUH, INpPHU
peIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MIPEIMETOB U KypCOB
(c MCIIOJIB30BAHNUEM BU3YaJIbHOM OIOPBHI).

BepositHOCTB
CJIy4aiiHOT 0
co0bITUSA
(69

DnemMeHTapHbIe COOBITHSI. Crnyyaiinble COOBITHSL.
brnaronpusitcTByromue aneMenTapHbie coObITHs. BeposatHocTu
coObITHI. OmBITBI C PaBHOBO3MOXXHBIMH 3JIEMEHTAapHBIMU
coObrTusiMu. ClydaifHbINA BBIOOD.

[IpakTuueckas padota «ONbITH C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMU.

OcBanBath Ha  0a30BOM  YpPOBHe  TOHSATHS:
JJIEMEHTapHOE COOBITHE, CiIydyallHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIATOTIPUSTCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIC AJIEMEHTApHBIC COOBITHS.
PemaTh 3a71a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
M0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIIy4alilHOTO
ombITa (C MCIOJIb30BAHUEM 3PHUTEIBHONW HArJSIHOCTH
W/Ui BepOaIbHOU OTIOPHI).

PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
B OIBITaX C PAaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM YHCIJIE C IOMOIIBIO KOMIbIOTEpPa (C
WCIIOIb30BAHUEM  3PHUTEIBHOH  HATJIAJHOCTH  W/WIH
BEepOAIBLHOM OTOPHI).

IIpoBoauTs, M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTapPHBIMUA COOBITUSIMH (C MCTIOJIb30BAaHUEM MOHET,
UTPATbHBIX KOCTEH, JIPYTUX MOJICIICH )
B XOJIe TPaKTHUUYECKOW paboThl (C HCIOIH30BAHHEM
BU3YaJIbHOU OTOPHI).

Beenenue
TeopHuIo rpagos
CR))

B

*JlepeBo. CBoiicTBa jJepeBa: €IMHCTBEHHOCTh  IIYTH,
CYIIECTBOBAaHHME BHUCSUYEH BEPIIMHBI, CBSI3b MEXAY YHCIOM
BEpIIMH U ynciaoM péodep. [IpaBuno ymHoxeHus. ™™

*OcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 IuKIa,
BHCsYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

H3yuaTh cBoOiCTBa [epeBa: CYLIECTBOBAHME BHUCSIYEU
BEPIIMHBI, EIWHCTBEHHOCTh TIYTH MEXIY JBYMS
BEpIIMHAMH, CBSI3b MEXK]Y YHUCIOM BEPIIMH U YHUCIOM
pedep.

YuacTBOBATH B 00CY K/1€HUH PelIeHNsl 3a]a4i Ha [IOUCK
U TIEpeUnCIIeHUe IyTeld B JIepeBe, OIpEIeIICHuEe Yuciia
BEpIUH WK pédep B JAepeBe, 00X01 OMHAPHOTO IepeBa, B




TOM YHUCJIE C IPUMCHCHUEM IIpaBujia YMHO)KCHI/IH.*

Cayyaiinbie
co0BITUSA
8w

*TIporuBomnonoxxkHoe  coOwiTHie.  [luarpamma  Diinepa.
OObenuHeHNe H TepecedeHne coObITUi. HecoBMecTHBIC
coObitusi. dopmyna cioxeHus BeposTHocTe. IlpaBuio
YMHOXECHMSI ~ BEpPOSTHOCTEH.  YCJIOBHAas  BEPOSATHOCTD.
HezaBucumblie  coObiTusi.  IlpencraBiieHne — cirydaitHOro
SKCIIEPUMEHTA B BUJIE JiepeBa.™

*OcBauBaTh TOHSITHS: B3aUMHO IPOTUBOIIOJIOKHBIE
COOBITHSI, OTepaluu HaJl COOBITHSIMH, OOBEAMHEHHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
Benna), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.
H3yuyarh TeopeMbl O BEPOSTHOCTH OOBEIMHEHUS ABYX
coObITHIA ((hOPMYIIBI CTIOKEHUST BEPOSTHOCTEH).
Y4yacTBoBaThH B 00CYK/JI€HUM PelIeHUs1 3aJa4u, B TOM
YHCJIe TEKCTOBBIC 3a/1a4i Ha ONpEACIICHHE BEPOSTHOCTEH
O0OBeAMHEHUS U TEpPECeueHusi COOBITUH C MOMOIIBIO
YUCJIOBOM MpsIMOW, aAuarpamMm Oiinepa, (oOpMyJibl
CJIOKEHHSI BEPOSITHOCTEH.

OcBauBathp MOHSITHS: MIPaBUIIO YMHOKEHUS
BEPOATHOCTEH, YCIOBHAas BEPOSITHOCTh, HE3aBHUCHMBbIE
COOBITHS IEPEBO CIYYAHOTO OMBITA.
M3yuaTs cBoiicTBa  (OmpeneneHus)
COOBITHH.

YuacTBoBaTHL B 0O0CY:KJA€HHM pellleHHs] 3aJa4yd Ha
OTIpeieIeHNE W UCTIOIh30BaHNE HE3aBUCUMBIX COOBITHH.
YuacTBoBaTHL B 0O0CY:KA€HHM pellleHHs] 3aJa4yd Ha
MOWCK BEpPOSTHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
MCIIOJIb30BaHUEM JIEpEBA CIIYyYafHOTO OMBITA. ™

HC3aBHUCHUMBIX

0O000menue,
KOHTPO.JIb
(4 4)

[IpencraBnenue manapix. OnucaTtenbHas cTaTUCTHKA. ['padsbi.
BeposiTHOCTB CIIy4aiiHOTO COOBITHS. DIIEMEHTHI
KOMOWHATOPHKHU.

I[MoBTOPATH M3Yy4YCHHOE M BBLICTPAMBATH CHCTEMY
3HAHUU.

PemaTp 3aj1aum Ha IpeICTaBIICHUE U OTNIMCAaHUE JaHHBIX C
MIOMOILBIO U3yYEHHBIX XapaKTePUCTUK (c
HCTIOJI30BAaHUEM BH3YAIILHOU OTIOPHI).

*YuyacTBOBaTHL B O0OCYKIEHMH pelIeHHA™ 3aJaul C
npuMeHeHneM rpados.

Pemats 3agaum Ha  HAXOXAEGHUE  BEPOSITHOCTU
CIIy4alfHOTO COOBITHSI TIO BEPOSITHOCTSM JJIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITaX C PaBHOBO3MO>KHBIMU




AJIEMEHTapPHBIMU COOBITUAMH (C BU3yaJIbHOW OTIOPOH).
*¥Y4acTBoBaTh B OOCY:KIEHHH pelIeHHs™ 3aJadM Ha
HAXO0XJICHUE BEPOSTHOCTEH 0ObEIUHEHHS U MTepeceueHus
COOBITHIA, B TOM YHCII€ HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpaduyecKkux MpeICTaBICHUM U JepeBa CIy4aillHOTO
OTIBITA.

*YyacTBOBaTh B 00CYK/IEHHH PpellleHUsi™ 3aJauyM Ha
[IepEeYUCIIeHNe KOMOMHAIMM (YUclia IEpeECTaHOBOK, YHCia
COYCTAaHMI), HA HAXOXICHUE BEPOATHOCTEH COOBITHH C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM TpeyroybHuka [lackans.

9 kaacc (He MmeHee 34 4)

HazBaunue
paszaesia (TeMbl)
(UM CJ10 YacoB)

OcHoBHOE CoAcCpKaHUEC

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IHoBTOpPEHME
Kypca 8 kiacca
(4 9)

[IpeacraBnenne  panHbix.  OmnucaTenbHass  CTaTHCTHKA.
Omneparnuu Haj cOObITHSAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpPATH M3Yy4CHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3a1auM Ha MIPEICTaBICHUE U ONMCAHUE JIaHHBIX.
Pemiath 3agaum  Ha  HaxOXACHHE BEPOSTHOCTEH
00BbEeIMHEHNUS U TepecedeHusi COOBITHH, B TOM YHUCIEe
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpadUuecKux
IIPEJICTAaBICHUN U JepeBa CIIy4aiiHOT'O OIIbITA.

Pemiath 3amayu Ha mepeducieHue KoMOMHaIMil (uucia
NEPEeCTaHOBOK, YMCJIAa COYETaHWi), Ha HaXOXXICHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHnEM KOMOUHATOPUKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM TpeyroiabHuka [lackans

JJIeMEeHTBbI
KOMOMHATOPHUKH
(54)

KombOunaropnoe mnpaBuio yMHOkeHus. IlepecTaHOBKH.
@akropuan. Couetanus M 4yuciao codyeTaHuil. *TpeyronbHuk
[Nackans.™ [IpakTrueckas pabora «Bprancnenue

OcBanBath Ha  0a30BOM  YpOBHe  TOHSITHSA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXEHHS, YIMOPAIOYECHHAsS
napa, Tpoiika oObeKTOB, IEpECTaHOBKa, (haKToprai Yuca,




BEPOSITHOCTEH C HMCIIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKITHI
ANEKTPOHHBIX TAOIHID.

coYeTaHue, YUCII0 COYCTaHuH, *TpeyronpHuk [lackams.™
Pemats nmpocreiilime 3ajayd  Ha  [IEPEUYHUCICHHE
YIIOPSITIOYSHHBIX ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYETAaHWH »JIIEMEHTOB pA3JIMYHBIX MHOXECTB (10
o0Opasiy).

Pemats mpocreiimime 3agauyM Ha NPUMEHEHHUE 4YUCIIA
codeTaHuii B anredpe (CokpanéHHOe YMHOXKEHHE, OMHOM
HrroToHa) (¢ HanpaBIsAOUIEl IOMOIIBIO).

Pemath, mnpumMeHsisi KOMOMHATOPHUKY, 3aJadyd Ha
BBIYUCIICHHE BEPOATHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPAKTHYECKOW PaboThI (C
BU3YaJIbHOW OMOPOA).

I'eomeTpuueckasn
BEpPOSAATHOCTH

3w

*T'eomerpuueckasi BepoATHOCTb. Cily4aiiHbIi BHIOOD TOUKHU U3
(burypsl Ha MJIOCKOCTH, U3 OTPE3KA, U3 JYI'H OKPY>KHOCTH.™

*OcBauBaTh MOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YyacTBoBaTh B O00CY:KICHHM pelleHUsl 3a/a4Yd Ha
HaXO0X/IEHHUE BEPOSATHOCTEN B OIbITAX, IPEACTABUMbIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka WU
JIyTY OKPY>KHOCTH, YUCIIOBOT'O MPOMEKYTKA™

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynava. Cepust MCIBITaHUI 10 IEPBOTO
ycnexa. Hcnbeitanus bepnymiu. BepostHoctu coObiTuil B
cepun ucnbiTanuii  bepnymmm. IIpakthueckas  pabota
«Hcnprranus beprymim».

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSATHS: MCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U Heyjaua),
Cepus UCIBITAaHWUM, HACTYIUIEHHME IIEPBOrO  yclexa
(neynaum), cepust ucnbiTanuii beprysu.

Pemiare  mpocreimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAaHUI /10 MIEPBOTO
ycrexa, B TOM 4Hcie ¢ MpUMEHEHHEM (OpMYJIbl CyMMBI
reoOMEeTpUYECKOI mporpeccuu (C Omopoil Ha CIpPaBOYHYIO
UHpOpMAIIHIO).

Pemare  mpocreiiume 3aja4yM Ha  HaAXOXKJIEHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITaHUN bepHy/uM, Ha HaXO0XJACHHE BEpPOSTHOCTH
ONpEACIEHHOIO YHUCNIAa YCIIEXOB B CEPUM  MCIIBITAaHUI
beprymnnu (¢ BU3yanbpHOI OMOpOit).

H3yuaTh B X01€ NpaKTH4YeCKOH padoThl, B TOM YHUCIIE C




MOMOILBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B
cepuu ucnbITanui beprymum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuailHas BeIMYMHA U PaCIpElEICHUE BEPOATHOCTEH.
MareMatnueckoe OXHUJAHUE U JUCIEpCUs  CIy4alHOM
BeIMYMHBL. [IpuMeppl MaTeMaTHMUECKOro OXUAAHUS Kak
TEOPETUYECKOI'0 CPEAHEr0 3HAUEHUS BEJIMYHUHBI.

[Tonsarue o 3akone OonpIKX yrces. Mi3Mepenue BeposTHOCTEH
C NMOMOIIBI0 YacToT. [IpuMeHeHne 3aKkoHa GOIbIINX YHUCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSATHS: Cly4yaiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

H3yyatb U 00CyXkIaTh IPUMEPHl JHUCKPETHBIX U
HEIPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YETIOBEKA,
YHMCJIEHHOCTb HACEJICHUS, IPYTrUe N3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBILIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHbBIMU
onbpiTaMu (OpOocaHHE€ MOHETBHI, WUIPAJIbHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETUYECKOE CPEAHEE 3HAUCHUE, TUCIIEPCUs CIIy4YalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YUCIOBOro Habopa.
Pemiath 3aauMm Ha BBIYMCIEHUE MAaTEMaTUYECKOIO
OKHMIAaHWS W  JUCIEPCUU  JUCKPETHOM  CIly4aiHOU
BEJIMYMHBI [0 33JJaHHOMY paclpeesieHnI0, B TOM YHCIie
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JOTepesiMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIACIIEPCUEN HEKOTOPBIX PACHpPENCIICHHH, B TOM YHUCIE
pacnpeeneHus ciydyaiiHOW BEIMUMHBI «YUCIIO YCIIEXOB» B
CepuM UCHBITaHUN bepHysum.

M3yyaTrh, 4YacTtoTy CcOOBITMS B  TNOBTOPSIOIIUXCS
CIIy4alHBIX OIbITaX KakK CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBLCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepuymnu): mpu OONBIIOM 4YHCJIE OMBITOB YacTOTa
coOBITHS OJM3Ka K €r0 BEPOSTHOCTH.

Pemarsp 3a1aum Ha UBMEPEHNE BEPOSTHOCTEN C TOMOIIBIO
4acToT (C HAMPaBJISIONIEH TOMOLIBIO).

OO6cy:KaaTh POJIb 3aKOHA OOJIBIIINX YHCENI B 000CHOBAHUH




JaCTOTHOTO METOJ1a H3MEPEHHSI BEPOSITHOCTEH.

OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTUYECKON YCTOHYMBOCTH B N3MCHUYMBBIX SBICHUSIX,
pOJb 3aKOHa OOJBIIMX YHUCEN B NPUPOAEC M B JKU3HU

YeroBeKa.
O6o6menue, [IpeacraBnenne  panHbix.  OmnwucarenbHas — cratucThka. | IoBTOPSITh H3y4yeHHOE U BBICTPaAaMBATh CHCTEMY
KOHTPOJIb BepostHocTh CIIy4aiiHOTO COOBITHS. DJIEMEHTHI | 3HaAHW.
(10 v) koMOuHatopuku. CiydaiiHble BETUYHHBI U PACIPEICICHUS. PemaTp 3a1aum Ha IPEICTABICHUE U ONIMCAHUE JaHHBIX.

PemaTh 3aqaum Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B ONBITAX C PAaBHOBO3MOXHBIMH
AJIEeMEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEH
OOBEIMHEHUSI W TEPeCeYCHUs COOBITHI, BBIYHCIIATH
BEPOSITHOCTH B OTBITAX C CEPUAMHM CITyYalHBIX UCTIBITAHUI

[Ipu paspaborke pabouell mporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHWU  YUYTEHBI BO3MOKHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX  (IIUGPOBBIX)  00pa30BATENbHBIX  PECYpPCOB,  SABISIIONIMXCS ~ Y4€OHO-METOJAMYECKMMHU  MaTepuajaMu
(MyJIbTUMEIUWHBIE TPOTPAMMBI, DJIEKTPOHHBIE YYEOHUKM U 3aJadyHUKH, DJJIEKTPOHHBIE OHOJIMOTEKH, BUPTYaIbHBIC
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKITUU IUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU /I O0YUEHUS U
BOCIIUTAHUS DPA3JIMYHBIX TPYIIT TOJIB30BATENICH, MPEACTABICHHBIMUA B JJICKTPOHHOM (IIM(PPOBOM) BHUAEC W PEATU3YIOMIUMH
munaktrnaeckue Bosmokaoctu KT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUM.






YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Anrebpa, 7 kmace/ MakapsraeB FO.H., Munmiok H.I'., Hemikos K.W. u apyrue, AxiimonepHoe
obmectBo «M3natenscTBO «IIpocBemienue»
» AnreOpa, 8 kitacc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue, AKiimonepHoe
obmectBo «M3natenscTBO «lIpocBemnieHue»
» AnreOpa, 9 xiracc/ MaxkapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue, AKiimornepHoe

obuiectBo «M3narenscTBO «lIpocBenienue»

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

u jip. /-2-¢ uzn., crep. - Mocksa: [Ipoceemenue, 2023. - 54 c.
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» Maremaruka. ['eomerpus: 7 - 9-e kitacchl: 6a30BbIN YPOBEHB: yUeOHUK; 14-¢
u3aanue, nepepadborannoe, 7-9 knacc/ Aranacsiu JI.C., byty3os B.®., KagomiieB

C.b. u np., AkimmonepHoe o6miectBo «M3marenscTBo «IIpocBerieHne»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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