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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo maremaruke mjisi oOywarommxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nmporpamme 1Mo MareMaTUKE YUYTEHbl WJIEU U MOJOKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4ecKoro oopasoBanus B Poccuiickoii @eaepanuu.

[TpeameToM MaTeMaTHKH SBISIOTCS (PyHIAMEHTAILHBIE CTPYKTYPBI HAIIETO MUPA —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLIECHUS (OT MPOCTEUIINX,
YCBAaMBAEMBIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Ujel). MaremaTruueckue 3HaHUsI 00eCeYnBaloT
NOHUMAaHUE NPHUHIMIIOB YCTPOMCTBA W UCIHOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U  HMHTEPIPETALUIO COIUAIBHOW, HSKOHOMHYECKOW, MOJUTHYECKOM
uH(dOpMaIK, JAI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUM U TMOCTPOCHUMN, YUTaTh MH(POPMAIIUIO, MPEACTABICHHYI0O B BHUAC TaOJIHII,
quarpaMM U Tpa@uKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenne marematvkd (QopMUpPYEeT y OOyYAIOMIMXCS MAaTEMaTUYECKUHA CTHIIb
MBIILICHUS, TIPOSIBISIONIMNACS B ONpPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBAaIOT TaKWE TPUEMBI U METOJbI MBIIUICHUS, KaK HWHAYKIUA W JETyKIHUA,
000011IeHNEe U KOHKPETU3allMsl, aHaJU3 U CHUHTE3, KJIacCU(PUKALUSI U CHCTeMaTH3allus,
abctparupoBanue v aHajgorusi. OObEKThl MATEMATUYECKUX YMO3AKITIOUSHHH, TpaBUiIa UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX TMOCTPOCHHM, CIHOCOOCTBYIOT
BbIpaOOTKE yMeHHs (HOpPMYIUPOBaTh, OOOCHOBBIBATH W JOKA3bIBATh CYXKICHUS, TEM
CaMbIM DPa3BHUBAIOT JIOTUYECKOE MbIIUIeHHE. M3ydeHne maTemaTUku oOecredruBaeT
dbopMHpOBaHUE AITOPUTMUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCHHUTAHUE YMEHUUN
NEUCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHPOBATh HOBBIE. B mporiecce pelreHns 3a1a4 — OCHOBOM YUeOHOM eI TeIIbHOCTH
Ha ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOPYECKAS U MPUKIIAIHASI CTOPOHBI MBITTUICHHUS.
OOyuenue MareMaTtuke Ja€T BO3MOXKHOCTh pa3BUBaTh y OOYYaIOIMIMXCA TOYHYIO,
palMoHAIbHYI0O U WH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HaubOoyiee MOAXOJSIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TpaPUUECKUE CPEACTBA I BHIPAKECHUS CYXJICHUN U
HaTJISTHOTO MX MIPEICTaBIICHHUS.

[Ipn W3ydeHWHM MaTEeMaTHKH OCYIIECTBISIETCS OOIINee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, TPEICTABICHUSIMHA O TIPEAMETE U METOJIaX MATEMAaTUKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUSI MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKIIAIHBIX 3a/1a4.



[IpuopureTHbIMU 1eNAMH OOyueHHUs MareMmaThke B 5-9 Kiaccax SIBISIIOTCS:

(dopMupOBaHUE IEHTPAIBHBIX MATEMAaTHYECKUX TMOHSATHH (YUCIIO, BEIUYNHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHMs 00yUYarOIINXCS;

MO/ABEICHUE OOYyYaroUMXCsl Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTh
oO1Iel KylIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUW, KPUTHYHOCTH MBIILUICHUS,
MHTEpeca K U3YYeHUIO0 MaTeMaTHUKU;

dopmupoBanrne (YHKIUOHATBHOW MaTEeMaTHUYECKOH TPaAaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTUUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEANbHBIX JKMU3HEHHBIX CUTYallUSIX W TPH U3YYCHUH JPYTUX Y4eOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEH, (QOpMylIHpOBaTh HUX Ha A3BIKE
MaTeMaTUKU ¥ CO3/1aBaTh MaTEMaTUYECKUE MOJIENIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYeCKHid ammapaT Uil pelieHUs [PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYYCHHbBIE PE3YJILTATHI.

OcCHOBHBIE TUHUU COJIEP>KaHUSI POTPAMMBI 110 MaTemaTHke B 5—9 kiaccax: «Ywucina
U BBIUKCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBeHCTBaY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue PUrypbl u uX CBOMCTBaAY,
«3MepeHne reoMEeTpUYEeCKUX BEIUYMH»), «BeposTHOCT, W cratucTuka». JlaHHBIE
JIMHUY Pa3BUBAIOTCS MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,
OJIHAaKO HE HE3aBUCUMO OJIHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aMOJECHCTBUN.

ConeprxaHue nMporpaMMbl IO MaTEMATUKE, paclpeAes€HHOE M0 ToJaM 00ydYeHus,
CTPYKTYPUPOBAHO TakKUM O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalmaauch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TOHATHUSMU M HaBbIKAMU OCYIIECTBIISUIOCH IOCJIEA0BATENLHO U
NOCTyNaTeNbHO, C COOJIOACHUEM IMPHUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTE€MaTHYECKHUX MPEJACTaBICHUN OO0y4arolmuxcs,
pacmvpss 1 yriryoussis €€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO martemaTuka sIBIsSE€TCA 00s13aTEIbHBIM Y4eOHBIM
npeIMeTOM Ha YpOBHE OCHOBHOTO oOmiero obpazoBanus. B 5-9 kiaccax maremaTnka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJIECIYIONIUX Y4eOHBIX KypCOB: B 5—6 Kjlaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIFO4asi 3JIEMEHTHI CTATUCTHKU U
Teopun BeposTHOcTel) U «I'eometpusi». [Iporpammoil mo maremaTHKe BBOJIUTCA
CaMOCTOSITENIbHBIN yueOHBINH Kypc «BeposITHOCTh M CTaTUCTHKAY.

OO111ee yuCIO0 YacoB, OTBEACHHBIX I U3yUeHUsl MaTeMaTuku (0a30BbIil ypOBEHb)
Ha YpOBHE OCHOBHOTO 00miero obpaszoBanmsi, — 946 waca: B 5 kiacce — 170 gacos
(5 yacoB B Henenmo), B 6 kiacce — 170 gacos (5 yacoB B Hezenmo), B 7 kinacce —204 yaca
(6 gacoB B Henemo), B 8 kimacce — 204 gaca (6 yacoB B Henelnto), B 9 kinacce — 198 gaca
(6 gacoB B HEZEIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT O OBILIEI'O OBPA30OBAHUA

N3yuenue MaTeMaTHUKU Ha YPOBHE OCHOBHOI'O OOILIEro 0O0pa3oBaHMs HalpaBiIEHO
Ha JOCTHXKEHHE OOYyYaloUMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB OCBOEHUS yUE€OHOTO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOoCTHBIE  pe3yabTaThl  OCBOCHHUS  MpPOrpaMMbl 10  MaTeMaTHKe
XapaKTepU3yHOTCS:

1) maTpuoTHYecKoe BOCIUTAHUE:

IOpOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCHMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKON IIKOJIbI, K HMCIONb30BAHUIO ATHX JOCTIDKEHUN B JAPYTrUX HayKax U
NPUKIAAHBIX cepax;

2) rpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJIlaHWHA U PEau3aliK €ro Mpas,
NOpPEJICTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBJICHUM, MPOLEAYP I'PaKIAHCKOr0 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXAEHUIO 3TUYECKHX MpoOJieM, CBSI3aHHBIX C NPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM BaXKHOCTH MOPAIBHO-3THYECKHUX
MPUHIIUIIOB B I€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YaCTHE B PEIICHUM MPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpAaBIEHHOCTH, OCO3HAHUMEM BaXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSIKEHUU BCEH JKU3HM [UIsl YCHEIHOM MpOoQecCHOHATLHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHAMBUAYAIbHONM TPACKTOPUM OOpa30oBaHMs M >KM3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYECKUX OOBEKTOB, 3aJay, pEIICHUHN, pacCyKICHHU, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MIO3HAHUSI:

OpHUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, MNPUPOJbI M OOIIECTBa,
NOHMMAHUEM MAaTeMaTUYEeCKOW HayKu Kak cepbl YEJTOBEUYECKON AESTENbHOCTH, ITAIIOB
€€ pasBUTUSA M 3HAYMMOCTH [JI DPa3BUTUSA LMBWIM3ALMM, OBJIAJECHUEM SI3BIKOM
MAaTeMaTUKU U MAaTeMAaTUYECKOU KYJIbTYpPOUW KaK CpPEACTBOM IIO3HAHUA MHPA,



OBJIaACHUEM HpOCTCﬁH.IPIMPI HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ JACATCIBHOCTH,

6) pusnueckoe BocnuTtanme, (opMupoBaHMe  KYJBTYPbl  3I0POBbSI U
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHSITh MAaTEMAaTHUECKUE 3HAHUSI B MHTEPECcax CBOETO 3/10POBbS,
BEJICHUS 3/I0pOBOro 00pa3a KW3HHU (340pOBOE MUTAHHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHUN U OT/bIXA, PETYIIApHas pu3nYecKas akKTUBHOCTD), CHOPMHUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro >kK€ IpaBa Jpyroro
YeJIOBEKa;

7) ’IKOJI0THYECKOE BOCITUTAHME:

OpUEHTallMed Ha TPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW i1 pElIeHHs 3a7ad
B 00JIaCTU COXPAHHOCTU OKPY’KaloIlel cpe/ibl, IIIAHUPOBAHUSI TOCTYIKOB U OLIEHKH UX
BO3MOYKHBIX TIOCIIEACTBUNA JJII OKPY’KaloIIEeW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa dKOJIOTHUECKUX MPoOJIeM U IMyTeil X peleHus;

8) amanTanus K H3MEHSIOIUMCS YCJTOBHSIM COIMAIbHOI W MPUPOTHOI CpeabI:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBUSIX HEONPEIAEIEHHOCTH, TIOBBIILIEHUIO YPOBHSI
CBOEI KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NESITEIIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Y APYTUX JIOJEH, mIproOpeTaTb B COBMECTHOW NIE€ATENbHOCTH HOBBIE 3HAHUS,
HABBIKH U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAMMOCTBIO B (HOPMHUPOBAHUM HOBBIX 3HAHUI, B TOM 4Hcie HOPMYIUPOBAThH
UJIEU, IOHITHS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSAX, B TOM YHCIIE paHEE HE U3BECTHBIX,
0CO3HaBaTh JIe(ULUTHI COOCTBEHHBIX 3HAHUI UM KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U 1eUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOEHUS POrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIOITUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBHBIMH JCHCTBUSIMH,
YHUBEPCATbHBIMH ~ KOMMYHUKATHUBHBIMH  JIEUCTBUSIMH U YHUBEPCAIbHBIMU
PETYISATUBHBIMU JECHCTBUSMH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble Joru4yeckue AeHCTBUA:

BbIABJIATL MW XapPaKTCPU30BATH CYIICCTBCHHBLIC ITIPU3HAKKM MATCMATHUUYCCKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXIy MOHITHSAMH, (GOPMYIUPOBATH OMpPEaACIICHUS
HOHS[THfI, yCTaHaBJIMBATb CymeCTBeHHBIfI IIPHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA
JUTs1 0000IIIEHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIH3a,;

BOCIIPHUHUMATh, GOPMYITHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIHHBIC



U OTpULIATEIIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M UM IPOTHUBOPEUHMS
B (axTax, [aHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, MpeiaraTb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOUCHUH, YMO3AKIYCHUH 10 aHAJIOTUU;

pa30buparh  JOKa3aTENbCTBA MATEMAaTHYECKMX  YTBEPKIACHUH  (MpsMble WU
OT MNPOTUBHOIO), TPOBOAUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JOKA3aTeJbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh ApPTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BBIOMpATh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus1, BbIOMpaTh HanboJee MOAXOMAUINM ¢ Y4ETOM CaMOCTOSITENbHO BbIIAEIEHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh  BOIPOCHl KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHUA,
bopMyIHpPOBaTh BOMIPOCH, (PUKCHUPYIOIIHE TPOTHUBOPEYHE, ITPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, apIYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHC,

MIPOBOJIUTH 1O CAMOCTOSTEIHLHO COCTABICHHOMY TIJIaHY HECJIOXKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOIi;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTh IMOIYYEHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpollecca, a TakKe BBIABUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanueii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  MHGOPMAIMH,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOWpATh,  aHAJU3UPOBATh, CHCTEMATH3UPOBaTH M HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUAOB U (POPM IIPEICTaBICHNUS,

BbIOHpATh (hopmy mpeacTaBiaeHUsT HHOOPMAITUU U WILTIOCTPUPOBATH pelllaeMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH,

OIICHMBATh HAJEKHOCTh MH(GOPMAITUH IO KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
Ui COPMYITHPOBAHHBIM CaAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble JeHCTBUS:

BOCIIPUHUMATL H (bOpMYJ'H/IpOBaTB CYX)KIACHUSA B COOTBCTCTBUMU C YCIOBUAMH U
OeIsIMu O6HleHI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAKATb CBOIO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLIX TCKCTAX, AaBaTb IIOACHCHUA 110 XO4Y PCHICHUA 3ada4, KOMMCHTUPOBATH



HIOJTyYEHHBIN pe3ysbTar;

B XoAe OOCYXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JIeMbl, pelaeMoi 3a/a4uu, BbICKA3bIBaTh WJIEH, HALIEJICHHBIC HA MOMCK PELICHMUS,
COMOCTAaBIISAITh CBOM CYXIEHUS C CYXICHUSIMU JAPYTHX YYaCTHHUKOB JIMAjora,
oOHapyXMBaTh pa3jINMyuue U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (opMe (GOpMyInpOBaATH
pa3HOIJIacus, CBOU BO3PAKEHUS;

OPEICTaBIATh pE3yJbTaThl PpELICHHs 3aJaud, DSKCIEpUMEHTa, MCCIEI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTalNU U OCOOEHHOCTEN ayIuTOPHH;

IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHAUBUAYAIbHON paOOTHI
IPU PEIICHUN y4eOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPraHU3ALHIO
COBMECTHOI paboThI, pacipeneisTh BUAbl padoT, 10rOBapUBaThCs, 00CYkKAATh MPOLIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYMHIOBBIX (hopmax padoTel (0OCyXIeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAMHUPOBATH CBOU
JNENCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBAaTh KAY€CTBO CBOETO BKJIa/ia B OOIINI
OPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH, ajJrOPUTM pelieHus 3a1adyu (WM ero 4acTh),
BBIOMpATh CMOCOO peIIeHUs C Y4ETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH BAapHAHTBI PEIICHUN C YYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca W pe3yJjbTaTa
pelleHns: MaTeMaTHYeCKOM 3a1auu;

OpeaBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh INpU pELICHUH 3ajauH,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, HAWJAEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa [EATEIBHOCTH TIOCTABICHHOW IENH U
YCIOBUSIM, OOBSCHATh NPUYUHBI JOCTMXKCHUS WJIM HEJOCTIDKEHHUS II€JIM, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yJabTaThl OCBOEHUS MPOTPAMMBI IO MAaTEMATUKE MPEACTABIICHBI
1o rojiaM 0Oy4eHUs B CIEAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpuss», «BEpoATHOCTb U CTATUCTUKAY.
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KIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IpuoputeTHBIMH LETISIMU OOY4YEHHS MaTeMaThke B S5—0 Kiaccax SBISIFOTCS:
npoJoJbKeHne (GOPMUPOBAHUS OCHOBHBIX MAaT€MAaTHUYECKUX TOHSTHHN (YHCIIO,
BEJIMUMHA, TreoMeTpuueckass Qurypa), oOecneunBalOIIMX MNPEEMCTBEHHOCTh U

MEPCHEKTUBHOCTh MAaTEMAaTHUECKOT0 00pa30oBaHus 00yUaroUXCs;

pPa3BUTHE MHTEIJICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATENIbHON aKTUBHOCTU, HCCJEAOBATENLCKUX YMEHUM, MHTEpeca K HW3YUCHHIO
MaTE€MaTUKHU;

MO/BEACHUE OOyYaroUMXcsl Ha JOCTYIIHOM JJii HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIETr0 MUPA;

(dopmupoBaHre (PYHKIMOHAIBHOM MAaT€MAaTHYECKOW TI'PaMOTHOCTH: YMEHUS
pacrmo3HaBaThb MaTeMaTUYeCKUe OOBEKThl B PEAJbHBIX JKU3HEHHBIX CHUTyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHS [UISl PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX 3aJad,
MHTEPIPETUPOBATh MOJYyUYECHHbIE pE3yJbTaThl W OLIEHMBaTh HMX HA COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OcHOBHbIE JIMHUM COJAEpKaHMUS Kypca MaTeMaTUKM B S5—6 Kkjaccax —
apumeTnyecKkas U1 reoMeTpUYecKasi, KOTOpPbIE PAa3BUBAIOTCS IMAPAUIEIbHO, Ka)Kaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOHM, OJHAKO, HE HE3aBUCHMO OJHA OT IPYroH,
a B TECHOM KOHTaKT€ W B3aUMOJEUCTBUHM. Takke B Kypce MaTe€MaTHUKH IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU ajire0pbl U ONMHUCATEIbHON CTATUCTUKHU.

N3ydyenune apupMeTHUECKOro Marepuaja HAYMHAETCS CO CHUCTeMaTH3aluu U
pa3BUTHUS 3HAHUN O HATYpaJIbHBIX YUCIIAX, IOJIYYEHHBIX HA YPOBHE HaYaJIbHOTO OOIIEro
oOpa3zoBanus. IIpy 53TOM COBEpPILIEHCTBOBAHME BBIYUCIMTEIBHOM TEXHUKH U
(opMupOBaHHE HOBBIX TEOPETHMUECKHUX 3HAHUM  codeTraercsi C  pa3BUTHEM
BBIYHMCIIUTEILHON KYJBTYpPbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpUEMaM
OPUKUAKA W OLEHKM PE3yJbTaTOB BBIUMCICHUN. M3yueHue HaTypajbHBIX YHCEN
MPOJOHKaeTcs B 6 Kjlacce 3HAKOMCTBOM C HA4albHBIMU OHATUSMU TEOPUH JIETUMOCTH.
Hauasno u3ydenusi OObIKHOBEHHBIX U ACCATUUYHBIX JPOOEi OTHECEHO K 5 Kiaccy. ITO
NIEPBbIH Tal B OCBOCHUU JPOOEH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UCSIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B IOJHOM 00bEME
IpEIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOeH, UTO 11eeCO00pa3HO C TOUKHU 3PCHHUS
JIOTUKH W3JI0KEHUS] YUCJIOBOM JIMHUM, KOTJIa MpaBUiia JEUCTBUN C JECITUUYHBIMU
ApOOSIMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMU AJTOPUTMAMHU BBITIOJHEHUS JEHCTBUIMA
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JAECSITHUYHBIMU IPOOSMH PACIIUPUT
BO3MOYKHOCTH JJII TIOHUMaHUsI 00y4arolMMUCA TPUKIAJIHOTO MPUMEHEHHsI HOBOU
3aMMCH NMPU W3YYEHUHU JPYTUX MPEIMETOB M IPU MNPAKTUYECKOM HCIOJIb30BAHUM.
K 6 knaccy oTHeCEH BTOPOIi 3Tall B U3y4eHUU Jpo0eH, I1e TPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPeoOpa3oBaHus qpodei, 0CBOCHHE HOBBIX

BBIYHMCIIUTEIbHBIX aJTOPUTMOB, OTTAYMBAHME TEXHUKHU BBIYMCICHHUM, B TOM YUCIIE



3HAUYEHUN BBIPAXKEHUHM, COAEpKAUMX U OOBIKHOBEHHbIC, U JI€CSITHYHBIE IpoOH,
YCTaHOBJICHHE CBS3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHMS 3a]1a4 Ha APOOH.
B Hauane 6 kiacca mpoUCXOAUT 3HAKOMCTBO C IMOHSATHUEM IPOIICHTA.

Oco0eHHOCTBIO U3YUEHHS TIOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEIN SBJISAETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpPUBAThCS B HECKOJIBKO ATanoB. B 6 kiacce B Havase u3yyeHus
TeMbl «Ilo10KUTENbHBIE K OTPULATENIbHBIE YKCTay BhlIeseTcs noareMa «Llensie uncnay,
B paMKaxX KOTOpPOA 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBHUSIMHU
C TIOJIOXKUTEITLHBIMU U OTPHUIIATENILHBIMU YUCIIaAMU IIPOUCXOUT HA OCHOBE CO/IEPKATEIHHOTO
NOJX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHTH O0YYAIOIIUXCS PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATHUSMHU TE€MbI, B TOM YHCI€ U C MpPaBWIAMH 3HAKOB
IPY BBITIOJIHEHUH apru(METHUECKHX JIeUCTBUN. 3yueHne palmoHaIbHbBIX YUCET Ha 3TOM He
3aKOHYHUTCS, @ Oy/IeT IPOJOKEHO B Kypce alredpsl / Kiiacca.

[Ipu oO0yueHWM peHICHUIO TEKCTOBBIX 3a7ad B 50 Kiaccax HCIONb3YIOTCS
apudmeTndeckue npuémsl perieHus. [Ipu oTpaboTke BHIYUCIUTEIHHBIX HABBIKOB B 5—0
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4U CIEAYIOLIUX BUAOB: 33JJa4M HA JBUKECHHE,
Ha YacTH, HA TIOKYNKH, HAa padOTy U MPOU3BOJUTENBHOCTD, HAa IPOLIEHTHI, HA OTHOILICHUS
u nponopuuu. OOyyaroluecss 3HaAKOMSTCS ¢ MpUEMaMH pELIeHUs 3a1ay rnepedopom
BO3MOYKHBIX BapHUaHTOB, ydarcsl paboTaTh ¢ MH(pOpManUen, IpeIcTaBIeHHON B (opMe
TaOJIHI] WK JTUATPaMM.

B mporpamme yuebHOro kypca «Maremarnka» MNpeaycMOTpPeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX aNreOpanyeckux MNpeicTaBlieHud. bykBa kak CUMBOJI HEKOTOPOTO
yyciia B 3aBUCUMOCTH OT MAaTeMaTUYECKOTO KOHTEKCTa BBOAMTCS IOCTEIEHHO.
bykBeHHasi CHMBOJIMKA IIUPOKO MCHOJB3YETCS MPEXAE BCEro s 3aluCcH OOIMIMX
YTBEPKJIECHUHN U TIPETIOKEHUHN, POPMYII, B YACTHOCTH JJIsI BBIYUCIICHUS T€OMETPUUECKHIX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B mporpamme yueGHOro Kypca «MaTemaTuka» TpeNCTaBlieHAa HarJisIHas
reOMETpHsl, HalpaBJICHHAs] Ha Pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YYEHUH I'€OMETPUH,
KOTOPBIA ~ OCYHIECTBIISIETCA Ha  HAIrJIIHO-TIPAKTUYECKOM  YpOBHE,  OMMpPAETCs
Ha HarjsigHO-0Opa3HO€ MbIlUIeHHEe oOydJaromuxca. bonblmas pojib  OTBOJIUTCS
IPAKTUYECKOH JAEsITeIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOIeTpoBaHuto. O0yyatoniecs
3HAKOMSITCSL C TEOMETPUYECKUMHU (PUTypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU  KOHPUTYpaAIUsIMHA, yd4aTcsi wu300pakaTh WX Ha HEJIWHOBAHHOW U
KJIeTyaTol Oymare, pacCMaTpUBaIOT MX MPOCTEIMe cCBOMCTBA. B mponecce nzydeHus
HaTJISIHOM T€OMETPHUH 3HAHUS, TOJyYCHHBIE OOYJaroNIMMUCS Ha YPOBHE HAYAILHOTO
oO1ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo y4yeOHOMY TUIaHy B 5—6 Kilaccax M3y4aeTcsi MHTErPUPOBAHHBIN IIPeIMET
«Marematrka», KOTOPBIA BKIIOYAaeT apu(METHUYECKU MaTepuan W HarJsaIHYIO
TeOMETPUIO, a TAKXKE MPONEAECBTUUECKUE CBEACHUS U3 aIreOphl, JIEMEHTHI JIOTUKH U
HayaJia ONKUCATEIbHOU CTaTUCTUKHU.

OO61iee 4KCiIO YacoOB, OTBEACHHBIX ISl U3ydeHUs1 MareMaTuku, — 340 4acoB:B 5
kiacce — 170 gaco (5 gacoB B Hezeno), B 6 kiacce — 170 wacos (5 yacoB B Henelio).



COAEPXKXAHUE OBYYEHUA
5 KUIIACC

HarypaJjbHble unc/ia 4 HYJIb
Harypansnoe wuuncmo. Psg wHarypampHbix umcen. Ywucino 0. M3o6pakeHue

HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOM (YUCIOBOM) IPSIMOM.

[lo3unMoHHas cucTeMa CUMClIeHHA. Pumckas HyMmepauuds Kak IpUMeEp
HEIMO3ULMOHHON CUCTEMBI CUMCIIEHHS. JlecaTuuHas cucteMa CUMCIICHHUS.

CpaBHEeHHE HaTypajbHBIX YHCEN, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crioco6s1 cpaBHeHusA. OKpyTIIeHHE HATYPATbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS IMPHU CIOXKEHUU. BelunTaHue Kak
neicTBUe, 00paTHOE CIIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJA U
CAVHUIIBI TIPU YMHOXEHUHU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KoMrioHneHTs! neiicTBUi, CBA3b Mexa1y HUMU. [IpoBepka pesynbrara apupMeTudecKoro
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS WU
YMHOXEHUSI, pacTpeIeTUTEIbHOE CBOUCTBO (3aKOH) YMHOEHUSI.

Hcnonbs3oBanne OyKB 11 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3aIlMCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

Jlenutenu U KpaTHbIE YKCIIA, PAa3JIOKEHUE HA MHOXKUTENH. [IpocThle U cocTaBHbBIE
gyucna. [Ipusnaku nenmumoctr Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenb ¢ HaTypaJIbHBIM TNOKa3aTesieM. 3aluch YKClia B BUJIE CYMMBbI pa3psiIHbIX
CJIaraeMbiX.

HucnoBoe BorlpakeHUE. BpluncieHne 3HaY€HUM YMCIIOBBIX BBIPAXKEHUH, MOPSIOK
BBITIOJTHEHUS JEeUCTBUNA. Vcmosib30BaHWE TPU BBHIYUCICHUSX MEPEMECTUTEIBLHOTO U
COYETATEIHLHOTO CBOWCTB (3aKOHOB) CIIOKEHUSI M YMHOXKEHHS, PaCIpeleIUuTEIbHOTO
CBOVCTBA YMHOXEHHUS.

Jpodu
[IpencraBienue o ApoOU Kak crocoOe 3amucu 4acTu BeHMUrHbl. OOBIKHOBEHHbIC

npobu. IlpaBwibHbIE W HeNpaBwibHbIE ApoOu. CmemiaHHas apoOb, MPEICTaBICHUE
CMENIaHHOW JpoOHM B BHUAEC HENMPABWJIHLHOW APOOHM W BBIJICJICHUE IEJOM YacTH 4YHCIIa
W3 HeNpaBWIbHOM apolu. M3o0pakeHue npoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBo apobu. Coxpamienue npobeii. [lpuBenenue apobw K HOBOMY
3HameHateno. CpaBHeHUE qpoOei.

CrnoxeHrue W BbIYMTaAHHE JpoOeil. YMHOXEHUE U JCJIeHHE ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJIoro U 1eJI0To Mo €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOM JOpoOM B  BHUJC
OObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApoOed TOYKAMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerrnueckue AEHCTBUS C JECATUUHBIMU JIpoOsMU. OKpyTrieHHe IeCITUIHBIX
JIpoOeil.



Pemenune TeKCTOBBIX 3724

Pemenne TekcTOBBIX 3ada4 apu(dMETHUECKHM CrocoOoM. PemieHue J1ormdeckux
3amad. Pemenue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapuHaHTOB. lcmosb3oBaHWE
MIpU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3amay, coepkaimx 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHULBI H3MEPEHUSA: MACCHI,
00BEMa, IIEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKIY CAMHHUIIAMHU W3MEPCHHUS
Ka)KJI0M BEJIMYMUHEIL.

Pemienre oCHOBHBIX 3ajJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsanaele npencraBieHns o uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIy4, YTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsMon, oCTpsIid, TyIIOn
Y Pa3BEPHYTHINA YTJIBI.

JInuHa OTpe3Ka, METPUYECKHWE €AWHULBI JJIUHBL. JlnrMHA JOMaHOH, MEpUMETP
MHOTOYTOJIbHUKA. VI3MEpEeHNE U ITOCTPOEHUE YTIIOB C IOMOILBIO TPAHCIIOPTHUPA.

Harnsanele mnpencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenue ¢uryp, B TOM uMciae Ha Kieryatod Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTen mpsiMoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomane PSMOYTOJIbHAKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTrOJbHUKOB, B TOM 4Hclie (UTyp, M300paKEHHBIX Ha KJIETYATOM Oymare.
EnuHuibl n13MepeHus miomaun.

Harnsinaple mpenctaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuku. M3o0paxenue npocTelmx MHOTOIPaHHUKOB.
Pa3BépTku kyOa u mapamienenumnena. Co3nanue Mojelieii MHOTOTPAaHHUKOB (13 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U APYTHX MAaTEpPHAJIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauipl namMmepenus oobéMma.

6 KJIACC

HarypaabHblie yuciaa

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMH HATYPaTbHBIMH  YHCIIAMH.
YucrioBble BbIpa)KEHUs, MOPSIOK JEUCTBUM, MCIONb30BaHUE CKOOOK. Mcrmonb3oBaHue
OpU BBIYUCIICHUSAX TEPEMECTUTENILHOTO M COYETaTeIbHOTO CBOWCTB CJIOXKEHUS U
YMHOXEHHS, paclpeleIuTeIbHOTO CBOWCTBa yMHOXKEHUs. OKpyTJIeHHe HaTypajibHBIX
qHCel.

Jlenutenu u KpaTHBIC YUCIIA, HANOOJBIITUI OOIIUI TeTUTETh U HANMEHbIIIee 0011Iee
KpaTHoe. J[enmuMoCcTb CyMMbI U POU3BEEHU. [{efeHne ¢ 0cTaTKOM.
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Apoou
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue AapoOer.

CpaBHeHHMEe U yNOpsAaOuMBaHUE IpobOeil. Pemenne 3agay Ha HaxO0XACHHE YacTu
OT LEJOro M UEJNOoro mo ero yactu. JlpoOHOoe uYMcio Kak pe3yiabTaT JEJICHHUS.
ITpencraBienue aecsATUUHON poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsituunble apodbu u
MeTpuyecKas cuctema Mmep. Apudmernyeckue AEHCTBUS W YHMCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHoOIIeHUU. Macuita0, nponopuus. [Ipumenenue
IIPOTIOPLIMM IIPH PELICHUM 3a1a4.

Ilonatne npoueHtra. Beruucnenune mporeHTa OT BEIMYMHBI M BEIUYMHBI 1O €€
OPOLEHTY. BpIpakeHHEe MNpOLIEHTOB JAECATUYHBIMU JpoOsimu. Pemenue 3amau
Ha IIPOLIEHTHI. BbIpa)KeHNE OTHOIIEHUS BEJIMYHH B IIPOLICHTAX.

IHonoxureabHbIC M OTPULIATEIbHBIC YHCJIA

[TonoxurensHble W OTpuLATENbHbIE yucna. Llenple wucma. Monyns 4yucna,
reoMeTpuiecKasl HHTeprpeTanus Moayis yucia. M3o0paxeHue ynucen Ha KOOpAUHATHOM
npsamoil. HucnoBble npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMH YUCIIAMU.

[IpsamoyrosibHas cucremMa KOOpPAMHAT HAa IUIOCKOCTH. KoopaumHatel TOYKH
Ha IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U (Uryp Ha KOOPJAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUA

[Ipumenenne OyKB IJIsi 3alMCH MaTEMAaTUYECKHX BBIPAKCHUNM W TPEIIIOKECHUM.
CpoiicTBa apu(MeTHuecKUX JeHCTBUNA. bDyKBEHHBbIE BBIPAKEHHS M  YHUCIIOBbBIE
IOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IEpUMeTpa M IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajienenunena u Kyoa.

PemieHne TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3adad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHuYecKux
3aa4. Pemmenue 3amay mepe6bopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3aga4, comeprkaiyux 3aBUCUMOCTH, CBSI3bIBAIOIINUX BEJIMYUHBI: CKOPOCTD,
BpeMsI, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOUMOCTH, PAaCCTOSHHS, BPEMCHH, CKOPOCTH.
CBs13b M@Ky SIMHUIIAMU U3MEPEHUS KaX0W BETNYUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIIMOHATBHOCTHIO BEJUYUH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKECHUU I10 YCIIOBUIO 3aJ1a4H.

[IpencraBierre JaHHBIX C TOMOIIBIO Tabmui, u jauarpamMm. CronOuarbie
JMarpaMMBbl: YTE€HHE U TTOCTPOeHHUE. UTeHHE KPYTrOBhIX IUarpaMM.
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Harasignas reomerpust

Harnsoasie npencraBnenus o (Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, Yrodl, JIOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacronoxkeHue IByX MPSMbBIX Ha IUIOCKOCTH, MapajulesIbHbIE MpSMBIE,
NEPIEHINKYISpHBIE NpsAMbIe. MI3MepeHne pacCTOSHUI: MEXTy ABYMsI TOYKaMH, OT TOUKH
710 MIPSIMOM, JUTMHA MapIIpyTa Ha KBaJpaTHOW CETKeE.

MN3mepenre ©  IOCTPOEHHME YIJIOB C IMOMOUIBIO TpaHcHoptupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIPpEXYTOJbHUK, IPUMEPBI YETHIPEXYTOJBbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHue
F€OMETPUYECKHX (UTyp Ha HEIMHOBAHHON OyMare C HCIHOJb30BaHUEM IUPKYJIA,
JUHEWKH, YyrolbHHKA, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare.

[lepumerp MHoOrOoyronbHuka. IloHarue muomaan (GUrypel, €IUHHUIBI U3MEPEHUS
wiowaau. [pubmmxkénHoe nu3mMepeHue miomagyu Guryp, B TOM 4Hciie Ha KBaJpaTHON
cetke. [IpubnmxénHoe n3MepeHue IIMHbI OKPY>KHOCTH, IJIOIIAU KpyTa.

CummeTpus: IeHTpaabHas, 0CeBas U 3€pKalibHasi CHMMETPUU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsgaele npeacTaBiaeHus 0 NpOCTPAHCTBEHHBIX (PUTypax: Mapajliesenume, Kyo,
MpU3Ma, MUpaMuJIa, KOHYC, UUIUHAp, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMJIMHpPA U KOHYyca. Co3aaHue Moenen
MPOCTPAHCTBEHHBIX GUTyYp (M3 OymMaru, IpoOBOJIOKH, MJIACTUIMHA U APYTHX MaTEPUAJIOB).

ITonsatne o0béMa, emuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOIHHOTO
napajenenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucsia 1 BbIYUCICHUS

[TonumMaTe U MPaBWIBHO YHOTPEOJSITH TEPMHHBI, CBSI3aHHBIE C HATypalbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSAI0YMBATh HATypajibHbIC YHCJIA, CPABHUBATh B MPOCTEHUIIUX
ciydasix OOBIKHOBEHHBIE IPOOHU, IECITUUHBIC TPOOH.

CoOTHOCUTBH TOUKY Ha KOOPJIMHATHOM (YMCTIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YUCJIOM M W300pakaTh HaATypaJdbHBIC YHCIA TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM)
MPSIMOM.

BoeimonasaTe  apudmerwueckue  EWCTBHST ¢ HATypalbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B IPOCTEUIINX CITyUasiX.

BrINoaHATE IPOBEPKY, TPUKHUIKY PE3YIbTATA BHIYUCICHUIA.

OKpyTIJIsITh HaTypaJbHbIE YHCIIA.

12



Pemenune TeKCTOBBIX 32724

Pemates TekcTOBBIE 3amauu  apUPMETHICCKUM CIIOCOOOM W C  TIOMOIIBIO
OpPraHW30BaHHOTO0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, cogepkaliyie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKyWe 3alUCH, CXEMbI, TaOJUIlBI, 0003HAYEHUS IPU PEIICHUU
3aj1a4.

[Tonb30BaThCSI OCHOBHBIMHU €IMHUIIAMU H3MEPEHMS: 1I€HbI, MAacChl, PaCCTOSAHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IMHULIBI BEJTUYUHBI YEPE3 IPYTHE.

W3BnekaTh, aHaIU3UpOBaTh, OLICHMBATh HHGOPMAIIUIO, IPEJCTABICHHYIO
B TaOJMIle, Ha CTOJIOYATON IuUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHbIE JIaHHbBIC,
HCIIOJIb30BaTh IAHHBIC NIPU PEIICHUH 3aJ1a4.

Harasignas reomerpust

[Tonmp30BaThCA TEOMETPUUECKUMU MTOHITUAMU: TOUKA, IPAMasi, OTPE30K, JIyd, YTOJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMX (opmy
M3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonbs30BaTh TEPMUHOJOTHIO, CBA3aHHYK) C YIJJaMH: BEPIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, JUArOHallb, ¢ OKPYKHOCTBIO: PANYC,
JAAMETP, LEHTP.

N300pakaTh n3ydeHHbIE TeOMETpUYECKUE (PUTYpHI HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOIIBIO IUPKYJISI ¥ JIMHEUKHU.

Haxonute mIHMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O painyca.

Hcnonbp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHHUKA, KBajJpara Uil HUX
MMOCTPOEHMU S, BBIYUCIICHNUS TUIOIIAAN U IEPUMETPA.

Boluucnsate mepuMeTp W IJIOMIAAL  KBajapara, NPSIMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHUCIIe (GUTYp, H300paXEHHBIX HA KIIETYATON
Oymare.

[Tonb30BaTbCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HU3MEPEHUS JJIMHBI,
TJTOIIAIM; BBIPAXKaTh OJIHU €AUHUILIbI BETMUMHBI Uepe3 APYTrue.

Pacnio3naBate mapamienenunen, KyO, WCIONIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bEM  KyOa, mnapajuieNienuena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS SIMHUTIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxHbple 3amauM  Ha  HU3MEPEHUE TE€OMETPUYECKUX  BEJIWYMH
B IMPAKTHUYECKUX CUTYyaIUSIX.
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[IpenmeTHBIC pe3ysibTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyuenwus B 6 Kjacce:

Yucaa v BbIYUCTICHUSA

3HaTh M TIOHMMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMU BHJAMU YHUCEN U
croco0aMu UX 3aluCH, NEPEXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOM (hOpMBbI 3amucu
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIIOYUBATH 1LIEJIbIE YUCIIa, OOBIKHOBEHHBIE U IECITUYHBIE IPOOH,
CpaBHUBATh YUCJIA OJTHOTO U PAa3HbIX 3HAKOB.

BoInonHsTh, coueTas yCTHbIE M TUCbMEHHbIE TPUEMBI, apudMeTUuecKre eUCTBUS
C HATypaJbHBIMU U IICJILIMH YHCIaMH, OOBIKHOBEHHBIMH U JECATHUHBIMH APOOSIMH,
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMU.

BpruncnsaTe 3HaUYEHUS YWCIOBBIX BBIPAKECHUM, BBIMNOJHATH MPUKUAKY U OLECHKY
pe3ynbTara BBIYMCICHUW, BBINOJIHATh MPEOOpPA30OBAHUSI  YUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOWCTB apu(METUUECKUX JCHCTBUH.

COOTHOCUTPH TOYKY Ha KOOPJIAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YUCIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJAUHATHOUN NMPAMOM, HAXOJUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYT'OJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMM 3TOMN
TOYKH.

OKpyTJsTh UEIbIE YUCIIA U IECITUYHBIE TPOOH, HAXOIUTh MPUOIMKEHUS YHCEIL.

YucsoBbie 1 OyKBEHHbIE BbIPAXKEHUS

[TonumaTte ¥ ynoTpeOJATH TEPMHUHBI, CBA3aHHBIC C 3alMCHhIO CTEMEHW YHCIA,
HAaXOJWTh KBaApaT W KyO 4YHCIA, BBIYKUCISITH 3HAYCHUS] YHMCIOBBIX BBIPAKECHHU,
COZEPIKAIIUX CTCTICHM.

[Tosnb30BaThCsl MpU3HAKAMU JICJIMMOCTH, PacKiIaJblBaTh HATYpAJIbHBIC 4YHCIA
Ha MPOCTHIC MHOKUTEIH.

[Tonap3oBaThCs MacIITaboM, COCTABIIATH MPOITOPIIUN U OTHOIIICHHUS.

Hcnonb3oBath OykBBI sl 0003HAYCHHUS YHCENI TMPU 3alUCH MaTEMAaTHYECKUX
BBIpAXXEHUM, COCTaBISATH OYKBEHHBIC BBIpKCHHS U (DOPMYIIBI, HAXOJIUTh 3HAUCHUS
OYKBEHHBIX BBIPXKCHUH, OCYIIIECTBIISII HEOOXOAMMBIE MOJICTAHOBKU U TTpeoOpa3oBaHusl.

HaxonuTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 33124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaun, CBS3aHHBIC C OTHOIICHHWEM, MPOIMOPIMOHATBLHOCTHIO BEIIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 33791 HA JJPOOU U MPOIEHTHI.

Pemate 3amaun, comeprkaniue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUNUHBI: CKOPOCTH,
BpEMs, PACCTOSHHE, II€HA, KOJMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHHOCTD, BpEMS,
o0béMa paboTHI, HCIMOIB3YyS apu(PMETHUECKUE JEHCTBHS, OIICHKY, NPHKUIKY,
TI0JIB30BATHCS SAUHUIIAMH U3MEPECHUSI COOTBETCTBYIONTUX BEIIMUYHH.

CocraBnsaTh OyKBEHHBIE BBIPAXKEHUS TI0 YCIOBUIO 3aJa4H.
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W3Bnexath nHGOpMAIUIO, IPEACTABICHHYIO B TAOIUIIAX, HA TMHEHHOH, CTOI04aToi
WIM KPYroBOM  JauarpamMmax, HWHTEpPIPETUPOBATh MPEACTAaBICHHbIC JaHHEBIC,
UCIIOJIb30BAaTh JIAHHBIC NPHU PEIICHUH 3a/1a4.

[IpencraBisaTe WHGOPMALMIO C TMOMOIIBIO TAaOJIHIl, JUHEHHOM U CTOJIOYATOM
JarpaMm.

Harasiinas reomerpus

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIHX (Hopmy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX
Y CUMMETPUYHBIX UTYD.

N300pakaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJeTyaTo Oymare M3y4eHHBbIE TUIOCKHE TeoMeTpudeckue (Ppurypbl U KOHGUTYypaluu,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaThC TEOMETPUUYECKUMH MOHSITUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEW: OCb CHUMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTs BEeMYHUHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, IOJI30BATHCSA INPHU PELICHWM 33Jad IPagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIM U TYNION YIJIbI.

BeruuciArs  JUIMHY  JIOMaHOM, IEPUMETP MHOIOYI'OJIBHUKA, II0JIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHUIBI M3MEPEHUS JUIMHBI 4epes3
JpyTHe.

Haxomute, ncnonb3ys 4epTEXHbIE HWHCTPYMEHTBI, PACCTOSIHUSA: MEXKIAY ABYMS
TOYKAaMH, OT TOYKH J10 NPSIMOM, UIMHY IIyTH HA KBAJAPATHOU CETKE.

BoruucnsaTe miomaas GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOIb30BATh
pazOueHre Ha  NPSIMOYTOJIbHMKH, HA  paBHble  (QUIYpbl,  JOCTpauBaHHE
0 TPSIMOYTOJIbHUKA, IOJB30BaThCS OCHOBHBIMM EIMHULAMHA W3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSX MNHUPAMUIY, KOHYC, UMIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxkats Ha KjieTUaTol Oymare nNpsMOyTOJIbHBIN Mapasiyieaenumne/.

Boruncnsate 00b€M NPSAMOYTOJIBHOTO Mapajjiesenumneaa, Ky0a, MMOoab30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BbEMA;

Pemrare HecnoxkHbIE 3a4audM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HanmenoBanue paznena |KomuyecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIUXCs
(TembI) Kypca 4acoB CoJIepKaHue
HatypanbHbie unca. 43 JHecsatuunas Yurarth, 32aNIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;

JlelicTBUs C HATYpaJIbHBIMU
quCIaMu

CHUCTEMA CUUCIICHHS.
Psin HaTypanbHBIX
YUCell.
Harypanbnsii ps.
Uucno 0.
HarypanbHnbie uncna
Ha KOOPJAMHATHOU
MPSMOM.
CpaBHeHue,
OKpYTJICHUE
HaTypaJIbHBIX YHCEIL.
Apudmernueckue
JIEUCTBUS

C HATypaJIbHBIMU
yucinamu. CBoMCTBa
HYJISl TP CJIOKEHUU
Y YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
P YMHOKEHUH.

npeaaratb M 00CyKI1aTh COCOObI YIIOPSIOUYNBAHUS YUCEI.
N300paxkaTh KOOPJIWHATHYIO PSIMYIO, 0TMEYaTh Y1Cia
TOYKaMU Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH KOOPAUHATHI
TOYKHU.

HccaenoBath cBoiicTBa HaTypalbHOTO psiia, uncen 0 u 1
MIPU CIIOKECHUU U YMHOKEHUH.

HNcnonb30BaTh NPaBUJIO OKPYTJICHUS HATYPAJIbHBIX YUCE.
BoinoyHaTh apudgmMeTnyecKue 1eCTBUSA C HATYPAIbHBIMU
YUCIIAMU, BBIYUCJIATH 3HAYCHUS YMCIIOBBIX BHIPAKCHUN

CO CKOOKaMH M 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATh
CTEIEHH, HCII0JIL30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKa3aTelib), BLIYUCIASATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUN, MPEJIAraTh U MPUMEHATH NPUEMBI IPOBEPKHU
BBIYMCJICHUH.

HNcnonb30BaTh NPH BHIYUCIEHUSIX [IEPEMECTUTEIBLHOE U
COYETATEIbHOE CBOWCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpeaeuTENbHOE CBOMCTBO YMHOKEHUS; (POPMYJIMPOBATH
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IlepemectuTenbHOE
M COUeTaTeILHOS
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacnpeneIuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu u
KpaTHBIE YUCIa,
Pa3JI0KEHHUE YUCIIA
Ha MHOXXUTEIIH.
Jlenenue

¢ octarkoM. [Ipocteie
M COCTaBHBIC YHMCIIA.
[Ipu3Haku
JIEJTUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJbHBIM
MOKa3aTeJieM.
YucnoBeie
BBIpAKEHUS,
MOPSIOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMETHIECKIE

U PUMEHATH MPaBUJIa IPeoOpa30BaHUs YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HcciienoBath 4icCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH THIIOTE3bI, (POPMYJIUPOBATH 00001ICHUA U
BbIBO/IBI 110 PE3YJIbTATaM IPOBEIEHHOTO HCCIIEI0BAHUS.
D®opMyJIHPOBATH ONPeIeICHUs JICIIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE Y COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKWTEIIN; HAXOAUTb OCTaTKH OT JICJICHHUS U HEMIOJIHOE
4acCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEDPSHI, CTPOUTH BHICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBarh MaTeMaTHYeCKHE NPEAJIO0KEHUS

C MIOMOILBIO CBA30K «H», KUIU», KECIH. .., TO... M.

Pemarh TekcTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBUCMMOCTH MEXIY BEJIMUUHAMHU (CKOPOCTb,
BpEMs1, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOMMOCTb H . ):
AHAJU3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyJIHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIE
JAHHbBIC, YCTAHABJIMBATDH 3aBUCUMOCTH MEK/1y BEJIMUYMHAMH,
CTPOUTH JIOTHYECKYIO LETIOYKY PACCYKICHUI.
MoaenupoBarh X0 pelIEHNs 3aa4M C IOMOIIBIO PUCYHKA,

17



JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBblI, TaOJUIIBI.

IIpuBoaUTH, pa30MpPaTh, OLIEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOJAUTH OIIMOKH.

Pemats 3a71a4n ¢ NOMOI1IBIO Tepedopa BceX BO3MOKHBIX
BapHaHTOB.

3HAKOMUTBCS C UCTOPHE Pa3BUTHS apu(PMETHKU

Har JIIHasA reoOMCTpPHA.
JIMHUM Ha IJIOCKOCTHU

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nqiamHbl
OTpE3Ka,
METpUYECKHUE
CIIMHHUIIBI
W3MEpPEHUS JTUHBI.

OKpy»XHOCTb U KpYT.

[TpakTueckas
pabora
«IlocTpoenue y3opa
U3 OKPYKHOCTEW.
Yron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIIBL.
N3mepenue yrios.

Pacno3HaBathb Ha yepTexax, pUCyHKax, OMCHIBATh,
UCITIOJIb3Ysl TEPMHUHOJIOTHIO, U H300PasKaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iy,
YTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATBHOTO
MUpa, UMEUMX (popMy U3YUEHHBIX PUTYDP, OLEHUBATDH UX
JIMHEWHBIE Pa3MEPBI.

HUcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KAaK UHCTPYMEHTBI
JUISL TOCTPOCHUS M UBMEPEHUS: H3MEPHATH JIUIMHY OTPE3Ka,
BEJINYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOW JUIUHBI, YTOJL,
3aJaHHOW BEJIMYMHBL;, OTKJIAAbIBATH IUPKYJIEM PABHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJIaHHOTO pajguyca.
N3006paxath KOHPUTYpaLUU TeOMETpUIECKUX pUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIET4aToM Oymare; mpeasiaraTb, ONUCHIBATH M 00CYKAATh
CIoco0bl, AJITOPUTMBI IIOCTPOECHHUS.

Pacno3HaBath 1 M300paxkaTh Ha HEJTMHOBAHHOW U
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[TpakTnyeckas
pabota
«IToctpoenue
YTJIOBY»

KJIeTYaToOM Oymare mpsiMOid, OCTPBIN, TyHOH, pa3BEPHYTHIMI
YIJIbl; CPABHMBATH YTJIBL.

Bb1uncasiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh U MCMOJIB30BATH NPH PElICHUH 3a1a4
3aBHCUMOCTH MEX/Y €IMHULIAMU METPUYECKOU CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMHU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PAa3JIUYHbIX €AUHULIAX U3MEPEHUS.
UccaenoBath GuUrypsl u KOHPUTypaluu, UCTIOJIb3YS
M(ppoBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

Jpo6s. [IpaBuiibHbIE
U HEeTpaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Ipo0ei.
Cnoxenue u
BBIUATAHUEC
O0OBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOKEHUE
U JICIICHUE
OOBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHbIE POOH.
Penrenne TeKCTOBBIX
3a/1a4, CoJepKaImx
npobu. OCHOBHBIE

MopeanpoBarthb B rpadhuuecKkoi, mpeIMeTHON dopme,

C MIOMOIIbIO0 KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHO JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIAaTh CIIOCOOBI
YHOPAI0YUBAHUS JPOOEH.

N3006paxaTh 0OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPAMON; HCHOJIb30BATh KOOPANHATHYIO
PSAMYIO 111 CPAaBHEHUS IPOOEH.

P®opMyIHPOBATH, 3alIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO JIpOOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaILEHUs1 JpoOeit U MpUBEICHUS
JIpoOU K HOBOMY 3HaMEHATEIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOB B BUJIE HETPABWIBHON U
BBIJICJISITH LIEJTYIO YaCTh YMCIIa U3 HEMPABUIBHOU JpOoOH.
BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMHU APOOSIMI; MPUMEHSTh CBOICTBA
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3a/1a4u Ha JpoOu.
[Ipumenenue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAKCHUU U
MPEIIOKEHUN

apuMETHIECKUX TCUCTBUM JJIs pallMOHATIM3AINH
BBIYUCIICHUM.
BbINoJHATH NPUKUAKY M OI[EHKY PE3yJibTaTa BEIYUCICHUN;

npeaaraTh U NPUMeHATh NPUEMBbI IPOBEPKH BHIYUCICHUH.

IIpoBoauTH HCCIEeA0BAHMS CBONCTB ApOoOEH, omupasich

Ha YHCIJIOBBIE 3KCIIEPUMEHTHI (B TOM YHUCIIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.

Pemathb TekcTOBBIE 3a/1a4H, COIepKalUe IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEIOr0 U LEJIOTO 10 €r0 YacTH;
BbISIBJIATH UX CXOACTBA M Pa3JIHYHUsl.

MozaenupoBarh X0 pelICHN 3aa4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTth, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHHUS,
3aIMCH PEILIEHUH TEKCTOBBIX 3a1a4.

Kpuruyecku oneHMBATh MMOJTYy4YECHHBIA PE3YJIbTaT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBHE YCJIOBHUIO, HAXOAUTh OLIUOKU.
3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsguas reometpus.
MHOTOYTOJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroabHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCMOJIb3Ysl TEPMHHOJIOTHIO, H300paXKATH

C MOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpPUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSAIMOYTOJIbHUKA

C 3aJaHHBIMHU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyronpHUK.
[Tmomanp u
HIEPUMETP
NPSIMOYTOJIbHUKA U
MHOTOyTOJIbHUKOB,
COCTABJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ AMHULIBI
U3MEpPEHUs
TUIOILAH.
[lepumerp
MHOTOYTOJIbHAKA

TPEYTOJIbHUKA, OLEHMBATH VX JIMHEWHBIC PA3MEPBI.
BoeIyHCasiTh: IEPUMETP TPEYTOJIBHUKA, IPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IJIOIIAb IPSIMOYIOJIbHHAKA, KBapara.
M300paxaTh OCTPOYTrOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEIMHOBAaHHOM U KJIeTYaTOM Oymare KBajapar u
IIPSAAMOYTOJIBHUK € 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJICTUPOBAHHS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoHcTpynpoBats MaTeMaTH4YeCKHE NPEIJI0KEHHUA

C IMMOMOIIBIO CBSI30K «HEKOTOPBII», «J11000i». Pacno3naBarb
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL NPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPaTa OT JINHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NPIMOYTOJIbHUK Ha KBaJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (DPUTYphI U3 KBAIPAaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAAPaThl U HAXOAUTh UX
IJIOIIA/Ib.

BeipakaTh BeJIMUMHY TUIOIIAAU B PA3JIMYHBIX €AMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIMO0JIb30BAaTh 3ABUCMMOCTH MEXKIy METPUUECKUMHU
€AUHULIAMU U3MEPEHHUSI TUIOIAIN.
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3HAKOMHUTBLCA € npuMepamMu NIPUMECHCHUS TJIOIMIAAN U
NepuMeTpPa B INIPAKTHIYCCKHUX CUTYalUAX. Pematn 3agavuu

n3 peaHbHOfI JKU3HHU, Ipeajaratb u Oﬁcy)l(IlaTb Pa3jINIHbIC
CocoObI pCUICHUA 3a1a4

JlecaTuunble 1podu

38

JlecAaTnyHas 3aIHCh
npobeii. CpaBHeHUE
JeCITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
OkpyrieHue
JeCITUIHBIX
JTpOOeH.

Pemenne TekCTOBBIX
3a/1a4, CoJIepPrIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIC OOBIKHOBEHHOM,
YUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300pakaTh 1ecATUUHBIC TIPOOH TOUYKAMHU HA KOOPIMHATHOM
IIPSAMOM.

BbIABJAATH CX0ICTBA ¥ PA3IMYMS TPABWI apU(PMETUIECKUX
JNEUCTBUM C HATYPaJIbHBIMU YUCIAMH U ACCATUYHBIMU
IpOOSIMH, OOBSICHATH UX.

BoInoJHATH apuMETHICCKHUE TEHUCTBUS C ICCITUIHBIMHU
TPOOSIMH; BBINMOJIHATH MPUKHAKY U OIlEHKY pe3yJibTaTa
BBIYHCJICHUH.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

IUISl pallMOHATU3allMd BEIYMCIICHUM.

IIpyMeHATH NPABWIO OKPYIJIEHUS JIECATUYHBIX JIPOOCH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX JIPOOEH,
ONHUPasCh HA YHCIJIOBBIE SKCTIEPUMEHTHI (B TOM YHUCIIC

C TOMOIIBI0 KOMIBIOTEPA), BLIABUTATh TMNOTE3bI 1
MIPUBOJIUTH UX 000CHOBAHHUSI.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIAHKS BHICKA3bIBAHUM.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpKalUe IPOOHbBIE TaHHbIE, U
Ha HAXOXKJEHUE YaCTH LEJIOTO U 1IEeJIOTO 10 €ro YacTH;
BBIAIBJISITH HX CXOACTBA U PA3JINYHSL.

MopeanpoBaTh X0/ pelIEHUS 33]]a4 C TOMOILBIO PUCYHKA,
cxemsbl, Tabmuupl. IlpuBoauTh, pa3douparb, OEHNBATH
pa3NuYHbIC PEIICHHUS], 3aUCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OmnepupoBath IpOOHBIMU YHCIIAMU B PEAIbHBIX KU3HECHHBIX
CUTyalUsX.

KpuTnuyecku oueHUBATH MOJTYYCHHBINH PE3yIIbTaT,
OCYUIECTBJISTH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOIUTh OLIMOKH.
3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsannas reomerpust.
Tena u purypst
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N300paxenue
MHOTOTPAHHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTronbHbIN
napajuieienune,
Ky0. Pa3Béprku kyba
U napaJijiesienunena.
IIpakTrueckas
pabora «Pa3BépTka
KyOa».

O0béM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAK0IIEeM
MM pe [IPSIMOYTOJIbHBIN Napajienenunesn, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATh, HCIOJIb3Ys TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHbIE pa3MEpBHI.

IIpuBoauTHL NpUMeEPHI 0OHEKTOB PEATTLHOTO MUPA, UMEIOIIUX
(GbopMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO NapaJljieenunena,
KyoOa.

N300paxarh Ky0 Ha KieT4aToil Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpIMOYTOIBHOTO
napajuleJenuIe1a, MHOrOrpaHHUKOB, UCTIOJIb3YsI MOJEIH.
Pacno3naBath u n300pakaTh pa3BEPTKU KyOa u
napajuienenunena. MoaeanpoBath Ky0 U mapajieienumnesy
u3 Oymaru U npoyrx MaTepuagoB, 00bACHATH COCO0
MOJEJINPOBAHUSI.
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IMpAMOYT'OJIBHOI'O
MmapauICIICIIUIICaa

Haxoauthb n3mepeHusi, BbIYUCASTH IJI0Iadb TOBEPXHOCTH;
00bEM Ky0Oa, IpsIMOYTOJILHOTO TIapajuIeIeuea;
HCCJIeI0BATH 3aBUCUMOCTH 00bEMa Ky0a OT IJTUHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH IT'MIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJIOTHU MEXTY NOHATUIMHU
IJIOIIAIM ¥ 00bEMA, IEpUMETpPa U IUIOIAAN TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BICKA3bIBAHUS

0 MHOTOTPaHHUKAX, MIPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS Y OTPUIIAHUS BHICKA3bIBAHUM.
Pemarh 3a1a4u U3 peaibHON )KU3HU

[ToBTOpEeHUE 1 0000IIEHNE

10

[loBTOpEHNME
OCHOBHBIX NOHATHH
1 METOJIOB Kypca

5 xiacca,
00001IeHHe 3HAHU I

BouIyucisiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJHATH MpeoOpa3oBaHUs YHUCET.

Bri0upath cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOIicTBa apu(pMETUYECKUX JEHCTBUN

JUISL paMOHAIN3AlMU BEIYUCIIEHUN.

OcyecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BBIYNCICHUMN.

Pemiate 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUTA pelIeHns 3a1a4 U3 IPYyTuX
y4eOHBIX MTPEAMETOB.

Pemiathb 3aga4mn pasHbIMH C1IOCO0AMH, CPABHUBATD -
CIOCOo0bI pELICHNS 33a]a4H, BBIOMPATH PallHOHAJIbHbBIN
croco0

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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6 KJIACC

Haunmenosanue paznena |Kosmuectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB coJiepKaHue
HarypanpHblie uncna 30 Apudmernyeckue BeinoHaTh apudgmMeTnyecKkue AeCTBUA ¢ MHOIO3HAYHBIMU
JEUCTBHUS HaTypaJbHBIMHU YHCIAMHU, HAXOAUTHh 3HAYEHHS YK CIIOBBIX
C MHOT'O3HAYHBIMU BBIPAXEHUI cO CKOOKaMU U 6€3 CKOOOK; BBIYMCIATH
HaTypaJbHBIMU 3HAYEHUS BBIPAXKCHUM, COIEPKAIINX CTEIICHU.
gucnamy. Uucnossle | BbINOJHATH NPUKHUAKY M OLEHKY 3HAYCHHUI YACIOBBIX
BBIPAKEHUS, BBIPKECHU, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSATOK AEHCTBUM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIBHOE U
UICIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbITHI
OOIIMIA TETUTEIb U
HauMEHbIIIee ooI1ee
KpaTHoE.

J1emuMOoCTb CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Pemenne TekCTOBBIX
3a7a4

pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTES U HAUMEHBIIIETO O0IIETO
KpPaTHOT0, POCTOT0 ¥ COCTABHOI'O YUCEN; UCIOJIb30BATh 3TH
MOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEro O0IIETo
JIEUTEII 1 HAMMEHBIIIET0 00IIeT0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKEHHUS YKCIIa HA IPOCThIE MHOKHUTEIIH.
HccaenoBathb ycnoBus AenuMocty Ha 4 u 6.

HccaenoBathb, 00Cy:k1aTh, GOPMYJTHPOBATH U
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000CHOBBIBATH BbIBO/ O YETHOCTH CYMMBI, IPOU3BEIACHUSA:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOTO YHUCEIL.

HccaenoBath CBOMCTBA JICIMMOCTH CYMMBI U IPOU3BEICHUS
YU CEJL.

IIpuBoAMTH NPUMEPHbI YKCEI C 3aJaHHBIMU CBOMCTBAMU,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAXx YHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS
C TOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHUE NMPeEIT0KECHUA

C ITIOMOIIBIO CBSI30K «M», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 3371a4H, BKIFOYAIOIINE TOHATUS
JIETUMOCTH, apU(METHIECKUM CIIOCOOOM, HCTIOIB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopaeaupoBarhb X0/ PEIIEHUs 3a/1a41 C IIOMOILIBI PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIUYHBIE PELICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 33/1a4.

Kpurnuecku ouieHUBaTh MOJTYYCHHBIN PE3YJIbTAT, HAXOAUTh
OIIUOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsimbIE HA TIIOCKOCTH

[TepnenuKkyisipabIe
IPSIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosinne mexny

Pacno3naBaTth Ha yepTexax, pUCyHKax Ciydyad B3aHMHOTO
PaCIIOJIOKEHUS ABYX NPSIMBIX.

N300pakaTh ¢c MIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM M KJIETYaTO# Oymare JiBe IepeceKaroImecs
IIPsIMBIE, JIBE MTapaJUIEIIbHBIE PSAMBIE, CTPOUTH MPSAMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOM CETKE

MIEPIICHIUKYJISIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETBHOCTU U
NEPHEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIE U
napasuiesibHble cTOpoHbl. M300pazkaTb MHOTOYTOJIbBHUKH
C MMapajuIeIbHBIMU, NEPIICHIUKYISIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHuEe MEXY ABYMsI TOUKaMH, OT TOUKU
JI0 TIPSIMOM, ITTMHY ITyTH HAa KBAaJIPATHOM CETKE, B TOM UHUCIIC
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBECHHAS
poOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue apooei.
CpaBHeHuE U
yIOPSI0YNBAHHEC
TpOOei.
Hecsatuunbie qpoou
U METpHYeCKas
cUcTeMa Mep.
Apubmernyeckue
JICUCTBUSA

C OOBIKHOBCHHBIMH
U JCCATHYHBIMU
TPOOSIMH.
OtHoueHwue.
Jlenenue B JaHHOM

CpaBHUBATH U YHOPAJA0YUBATH APOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS IpoOEii.

IIpeacTaBisiTh qeCATUYHBIC TPOOU B BUJE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpaBHEHUM, PU BbIYUCICHUAX. MCcIOJb30BATH JECSITUYHBIC
JpoOu IIpH NpeoOpa30BaHUU BEJTUYUH B METPUUYECKOU
CHUCTEME MED.

BpInoiHATH apupmeTnyecKue AeiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BHITTOTHATh
npeodpa3oBaHus IpoOeH, BLIOMPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX ICUCTBUH IS pallHOHAIN3AIIUH
BBIYMCJICHUH.

CocTaBJasiTh OTHOIICHUS U MPOMOPIINH, HAXOAUTH
OTHOUIIEHUE BEJIUYWH, JICJINTh BEJIMYNHY B IAHHOM
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OTHOUIICHUH.
Macmita0,
MIPOTIOPIIUSL.
ITonATHE MpoLeHTAa.
Brruncnenne
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Penrenne TeKCTOBBIX
3a7a4, CoAepKaIIux
JPOOU ¥ TPOIEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ IuaMeTpy»

OTHOUIEHUHU.
HaxoauTh 3kcniepuMeHTAIbLHBIM IYTEM OTHOLLIEHUE JITTUHBI
OKPYXHOCTH K €€ JUameTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJB3YS MacIluTal.

OO0BbSACHATB, UTO TAKOE MPOLIEHT, YHOTPEOIATH 000OPOTHI pEYn
CO CJIOBOM «IIPOLIEHT». BbIpamaTh NpPOLEHTHI B IpO0SX U
JIpoOH B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATh IPOLEHT OT YMCJa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTH TPUOIMKEHUS
YHCElL.

PemaTh 3aga4u Ha 4acTH, IPOLICHTHI, IPOMOPIIUH,

Ha HaxO0XXJICHUE IPOoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUYUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIH
COCTaBJISIET OJHA BeM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHBIC PEIICHMS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGoOpPMaIUIO U3 TAOIHI] U TUATPAMM,
MHTEPHPETUPOBATH TAOJIMYHBIE IAHHEIE,

ONpeaeNsITh HauboJIbIIee U HAMMEHbIIIEE

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
Cummerpust

OceBas cummeTpus.
LenTpanbHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTekax U U300pAKEHUAX, H300paAKATH
OT PYKH, CTPOMTH C TIOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMAHYIO, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CAMMETPUYHYIO JAHHON OTHOCUTEIBHO
IPSAMOU, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPYKAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHBIE
OTHOCUTEJIBHO NPSIMOIl; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TIOMOIIBIO U(POBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3yUYEHHBIX (PUTYp, CBSI3aHHbIE

C CUMMETpPHEH, HCNOJb3Ys IKCIIEPUMEHT, HaOII0CHUE,
MOJIETTMPOBAHHUE.

O00CHOBBIBATh, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHUU U
NPEAJIOKEHNMN.
bykBeHHbIE
BBIPAKEHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0KJICHHE
HEU3BECTHOI'O

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YKCEI, TIPU 3aMUCH
MaTeMaTHUYECKUX YTBEPKICHUM, COCTABIISITH OYKBEHHBIC
BBIPAXXEHUS 10 YCIOBHUIO 3aJ1auHu.

HcciienoBaTh HECIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JUISl UX 3aITHCH.

BouIuMcsiTh 4iCIIOBOE 3HAUCHUE OYKBEHHOT'O BBIPAYKCHHS
MpY 33JJaHHBIX 3HAYEHUSAX OYKB.

3anucbIiBaTh (POPMYJIBI: IIEPUMETpPA U TUIOIIATN
NPSIMOYTOJIbHHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH, TUIOILA A
KpPYyTa; BBINOJIHATH BHIYUCJIEHUS 110 3TUM (HopMyiam.
CocTaBiasith (pOpPMYJIbl, BEIPAKAONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOUTEILHOCTD, BpeMsi, 00bEM
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KOMITOHEHTA. pabOoThI; BBIMOJIHATH BHIYUCICHUS 110 3TUM (OopMyiaMm.
DopmyJIbl HaxoauTth HEM3BECTHBIM KOMIIOHEHT apU(PMETUIECKOTO
JIEVCTBUS
Harnsnnas reometpus. 14 YeThIpEXYTOIbHUK, MN300pakaTh Ha HEIMHOBAaHHOM M KJeTYaTOW Oymare
@urypsl Ha INIOCKOCTH IPUMEPHI C UCIIOJIb30BAaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBHIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpssMOYTOJIBHUK, C MapaJJICTbHBIMU, IEPIICHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’seH.
N3mepenue yrios.
Bungsr
TPEYroJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
DopmyJIbl
epuMeTpa u
IUIOLIAAM
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEHHUE IIIOMIAIN
duryp.
[IpakTnueckas

CTOPOHAaMHU, NMPSMBIMH YIJIAMH U AP., PaBHOOEPEHHBIN
TpeyroapHuk. Ilpeayarats u 00Cy:K1aThb crocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

UccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJIEJIMPOBaHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEeyrobHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAaJpaTe, PACNO3HABATH BEPHBIC U
HEBEPHBIC YTBEPKICHHUS.

N3MepATH M CTPOUTH € ITIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YIJIbL;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHbBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BopI4ucasiTh IEpUMETP MHOTOYTOJIbHUKA, TIOMIAb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomanp
KpyTa»

Ha paBHbIC (PUTYPBI, UCIOIH30BATH METPUUECKUE €ITUHULIBI
WU3MEPEHUS JITTUHBI U TUIOIAIH.

HNcnoab3oBaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
TIoIIAeH Ha KileTyaTo Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, TUIONIAAN KpyTa

[lomoxurenbHbIE U

OTpHUIATCIIBHBIC YHUCJIA

40

Llenbie yncna.
Monayne yucia,
reoMeTpuYeCcKas
WHTEpHIpETALINS
Moy, YucnoBbie
MIPOMEKYTKHU.
[TonoxuTenbHbIC U
OTpHIIATEIIbHBIE
yucia. CpaBHEHHE
MOJIOKUTEIBHBIX 1
OTPHUIIATEIIbHBIX
YHCel.
Apudmernyeckue
JEUCTBUSA

C MOJIOKUTEJIbHBIMU
U OTpHUIATEIbHBIMU
YHCIIaMH.

Pemenne TekCTOBBIX
3a7a4

IIpuBoaAMTH NPUMEPBbI UCTIOJIB30BAHUS B PEATbHON KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxkaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATENIbHBIE YUCIIA TOYKAMU HA YUCIIOBOM MPAMON,
HCII0JIb30BATh YKCIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpumeHsaTH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
YyCila; HAXOAUTh MOJYJIb YHCIIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTEITBHBIMA
Y OTPUIIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS

YU CJIOBBIX BBIPAKEHUM, COJECPKALIMNX ICUCTBUS

C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YU CIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKEHUS

JUTsl peoOpa3oBaHusi CyMM U MPOU3BEICHUN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
a0crucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
IarpamMmMel.
[IpakTnueckas
pab6ota «IlocTpoenue
auarpamm.
Pemenue TekcToBhIX
3aj1a4, CoAepKaInx
JAHHBIE,

OO0BICHATH U WTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CUCTEMbI KOOPAMHAT Ha MJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbl;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uecnosib30BaTh HHGOPMALIHIO,
MPECTABICHHYIO B Ta0JUIIaX, HA AUArpaMMax JIJisl peIieHus
TEKCTOBBIX 3374 Y 3374 U3 PEaJIbHON KU3HU

MPEJICTABJICHHBIC

B TaOIUIAaX U

Ha uarpaMmmax
Harnmsannas reometpus. [IpssMOyTOJIBHBIM Pacno3HaBaTth Ha yepTe)kax, pUCYHKax, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumnes, NUpaMUy, IPU3MY, HAIUH]P, KOHYC, 11ap, H300PakKaTh X

KyO, mpu3ma,
nupaMua, KOHyc,
IWIMHID, T1ap U
coepa.
N3o00paxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIMHA, TPOBOJIOKH
u 1p. [lpuBoauTh NpUMepPbI 0OBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (OPMbl HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPAHHHUKOB,
UIMHPA U KOHYCAa.
[IpakTnueckas
pabota «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0bEMa;
€AVHUIIBI U3MEPECHHUS
00béMa. O0BEM
PSIMOYTOJIEHOTO
napayyie/enuIea,
Ky0a, popMyIibl
00béMa

N3yuaTh, uCnoib3ys SKCIEPUMEHT, Ha0Jt0/IeHUEe, U3MEpPEHUE,
MO/ICJIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, H ONHUCHIBATH
CBONCTBA HA3BAHHBIX TEJI, BLIIBJIATH CXO0JICTBA U
Pa3IMuMs. MEXKITY IUPAMUION U ITPU3MOU; MEXKITY
UUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BépTku napavienenuneaa, kyoa, mpu3Msbl,
MAPaMHUJIbl, KOHYCA, HUIUHAPA; KOHCTPYUPOBATh JaHHbIE
TeJIa U3 Pa3sBEPTOK, CO3/1aBATh UX MOJEIIH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX (Uryp (13 Oymary,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTh HA MoaesiX: JJIMHBI pEOEP MHOTOTPAHHUKOB,
JIaMeTp mapa.

BoiBoauthb popmyiry 00bEMa IPSIMOYTOILHOTO
napasulieJIenuneaa.

Boruuciaats no gpopmyiiaMm: 00bEM MPSIMOYTOITHHOTO
napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napasuielIenUNe0B; peliaTh 3a1a4M C pEATbHbIMU TaHHBIMU

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs

20

[ToBTOpeHue
OCHOBHBIX MOHATHU
Y METOJ0B KypCOB D
1 6 KJIacCOB,
000011IeHIE U
CHCTEMAaTH3aI1s
3HAaHUU

BoerunciasaTh 3Ha4eHNs BBIPAKECHUHN, COAEPKALLNX
HaTypaJIbHbBIE, 1IEJIbIC, TTOJIOKUTEIIBHBIE U OTPULIATEIBLHBIC
qucia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIMOTHITH
peoOpa3z0BaHUsI YUCENT U BBIPAKCHUH.

Bp10upaTh criocod CpaBHEHUS YKCEI, BBIYUCIICHUM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JICHCTBUN

JUUISL pallMOHAIU3allii BEIYUCIICHUI.
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Pemate 3aga4M U3 peayIbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PEelIeHNs 3a1a4 U3 IPYyTUX
IIPEAMETOB.

Pemiars 3a7a4M pasHbIMH CIIOCO0aMH, CDABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

170
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

Anre0pa sSBIsSETCS OOHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oO0pa3oBaHUS:
OHa O0ecne4YrBaeT U3Y4YeHHUE APYTUX AUCIHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOHKEHUsT 00pa3oBaHUs U
B TMOBCEIHEBHOM ku3HMU. Pa3Butue y oOydaronmxcsi HAY4YHBIX MpPeJICTABICHUN
O TMPOUCXOXKIACHUM U CYIIHOCTH aireOpandeckux aOCTpakimii, crocode OTpakKeHUs
MaTEeMaTU4YeCKOM HAyKOW SBIEHMH W TPOLIECCOB B MpHUPOJIe U OOIIeCTBE, POJIU
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KA4YECTB MBIIUICHHS, HEOOXOIUMBIX
JUTSL afanTallud B COBPEMEHHOM IIU(PpoBOM ob1iecTBe. M3yuenue anreopbl ooecrieunBaet
pa3BuUTHE yMEHUs HaO0/aTh, CpPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYJIHpPOBaTh yTBepxkJAeHUs. OCBOGHHE Kypca anreopbl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYarOMIMXCS: OHH HCIOJb3YIOT
JNEAYKTUBHBIE M WHAYKTHUBHBIE pacCyXJACHHUs, 0000IIeHHe U KOHKPETH3aIHIO,
abctparupoBanue 1 aHanoruto. O0yueHnue anredpe nmpearnogaraeT 3HauUuTeNIbHbIN 00BEM
CaMOCTOATENLHON JeATEIbHOCTH OOYYAIOIINXCS, TTO9TOMY CaMOCTOSTENIbHOE PEIICHUE
3a/1ay SBISIETCA peann3aluei esiTeIbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» uisi OCHOBHOTO OOIIEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIbHO-METOAUYECKUE JIMHUU:
«Hucna v BEIYUCICHUSNY, « AJTeOpandecKue BEIPAXKCHUS», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkium». Kaxnmas U3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUM PpPa3BUBACTCS
Ha TPOTSDKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS C APYTUMHU €ro JUHUSIMHU.
B xone u3ydenust yaeOHOro Kypca 00y4aronuMcst TPUXOIUTCS JIOTHYECKH PACCYyKIaTh,
HCIIOJIB30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pazjenax MaTeMaTHUYeCKOTO 00pa30BaHUS U CHOCOOCTBYIOIIUE
OBJQJICHUIO OOYYaIOIIMMHUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHUYECKOIO  S3bIKA.
ConepxaTeabHOM U CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanue TuHUU «YHCIa U BBIYUCICHUSD CIIYKUT OCHOBOM ISl JAlbHEHIIErO
W3yYEHHUs] MATEeMaTHUKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOYYalOIMUXCS JIOTHUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AJITOPUTMAaMH, a TaKxke
MPUOOPETCHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOJIWMBIX [JIi TMOBCEIHEBHOM >KU3HHU.
Pa3BuTue MOHATHSA O 4MCIE€ HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO
C palMOHAJbHBIMU M HPpalMOHAIBHBIMU 4YUCIIaMH, (OPMUPOBAHUEM IMPEICTABICHUM
O JEWCTBUTEILHOM YHCIIC. 3aBEpIICHHWE OCBOCHMSI YHUCIOBOM JIMHUU OTHECEHO
K CpelHeMY 00111eMy 00pa30BaHMUIO.
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ConepxaHue ABYX alreOpandyeckux JUHUM — «AJreOpandeckue BBIPAXKECHUS» U
«YpaBHEHUSI U HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OO0yyarommxcs
MaTEeMaTUYECKOro arrapaTa, HeOOX0IUMOTO JIJIsl pEIIEHUS 3a]]a4 MAaTEMATHKHU, CMEXKHBIX
IpEeIMETOB M INPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOro 0OILIEro
oOpa3oBaHMs y4eOHBIM MaTepuall TPyNIHPYETCs BOKPYT PallMOHAIbHBIX BBIPAKEHUH.
AnreOpa [E€MOHCTPUpPYET 3HAUYEHHME MAaTEMaTHKU KakK S3bIKa Ui THOCTPOECHUS
MaTEeMaTHUYECKUX MOJEJIEH, ONMCaHUs MPOLIECCOB U SIBJICHUN peaibHOTO Mupa. B 3anaun
oOy4deHus anredpe BXOIAT TaKKe JalbHEMNIIee pa3BUTHE aITOPUTMUUYECKOTO MBIIUICHHUS,
HEOOXOIMMOT0, B YACTHOCTH, /1711 OCBOCHHSI Kypca WH(OPMATHKH, M OBJIJICHUE HaBBIKAMH
JNENYKTUBHBIX paccyxaeHuil. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHS, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HAlleJICHO Ha TOJIyYeHUE
OOy4arOIMMHUCS 3HAHMM O (QYHKIMSIX KaKk BaKHEWIIEH MaTeMaTHYECKOHM MOJENIu
JUIsL OIIMCAHMUS U UCCIIEOBaHMS Pa3HOOOpPA3HBIX MPOIECCOB U SIBJICHUHM B MPHUPOJE U
oOmecTBe. M3ydyenne mMarepuana crocoOCTBYET pPa3BUTHIO Yy OOYYaIOIIUXCA YMEHUS
UCITIOJIB30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATHKH — CJIOBECHBIE,
CUMBOJIMYECKHE, rpauueckue, BHOCUT BKJIaa B (OPMUPOBAHUE IPEACTABICHUN O POJIU
MaTE€MaTUKHU B Pa3BUTUU LMBWIN3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4yaercs yuyeOHbI Kypce «Anredpay,
KOTOPBI BKJIKOYAECT CIEAYIOLIME OCHOBHBIE pasfensl coiepkaHus: «Yucna u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUSD, «YPABHEHHSI U HEPABEHCTBA,
«DYHKIUW.

OO0miee 4YKMCIO 4YacoB, OTBEJICHHBIX JUIT M3y4deHHs ydeOHOro Kypca
«Anredpay, — 303 wacoB: B 7 wiacce — 102 yaca (3 gaca B Henmenwoo), B 8 kimacce —
102 yaca (3 yaca B Heneno), B 9 kimacce — 99 vaca (3 yaca B HeaIeI0).

COAEPKAHUE OBYUEHMUSA

7 KIIACC
Yucaa u BbIYUCICHUSA

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucu apodei K
apyroi. IIoHsATHME panMOHAIBHOTO 4YHUCHA, 3aluCh, CPABHEHHUE, YIOPSIOYMBAHUE
palMoHaNbHBIX uKcel. ApupMeTHYEeCKHe NEUCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemienue 3a1au u3 peaabHON MPAKTUKKA HA YaCTH, HA IPOOH.

CreneHp C HaTypaJbHbIM TIOKa3aTelieM: ONpeJeNieHne, Mpeodpa3oBaHue
BBIPQXEHUI Ha OCHOBE OINpeEeNieHus, 3anuch OoyblMX uucen. [IpoueHThl, 3amuch
NPOLIEHTOB B BHJE IpoOM W ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3aJayu Ha
IIPOLICHTHI, PEILICHUE 33]1a4 U3 PEAIbHOW MTPAKTHUKH.

[IpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXUTENH HATYPaJIbHBIX
quCel.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.
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AnredOpanveckue BbIPasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTHM MEXIY BEJIMYMHAMU B BUJE
dopmynbl. Beraucnenuss mo dopmynam. I[Ipeobpa3oBanrne OyKBEHHBIX BBIPaXKECHUH,
TOXJIECTBEHHO PaBHbIE BBIPAXXEHUS, MPaBHIa MPeoOpa30BaHusd CYMM U MPOU3BEACHMI,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoONCTBa CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpHounensl u MHorowieHbl. CreneHb MHorousjaeHa. Clo)XKeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWICHOB. POpPMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTu. PopMyna pa3sHOCTH KBagpaToB. Pa3nokeHWe MHOIOYJICHOB
Ha MHOKHTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUS, TMpaBuiia TpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUIIBHOCTDH YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
pellleHne JMHENHBIX YypaBHEHUW. (COCTaBICEHHE YpPaBHEHUW IO YCIOBHIO 3aJayM.
PermieHre TEKCTOBBIX 3a/1a4 C TOMOILIBI YPaBHEHUN.

JluneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH U ero rpaduk. Cucrema IBYX
JIMHENHBIX YpaBHEHUH C IByMs MEepeMEeHHbIMU. PellieHne cucteM ypaBHEHHM cClIOCOOOM
IOJACTAaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. YucinoBbie mpomMexyTku. PaccTosinue Mexay 1Byms
TOYKaMH KOOPJIUHATHOW MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW muiockocTu. Ilpumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas yukius, e€ rpaduk. ['paduk dynkuuu y = |x|. I'paduueckoe
pELICHUE JTMHEUHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KJIACC
Yuciia v BbIYMCTICHUS

KBagpartneiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JleciTuaabie
NpUOIMKEHUsT UppaluoHaibHbIX yuceld. CBoicTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN W BHIYHCIICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ 11ebIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AuredpanvecKue BbIpasKeHHUs
KBanpaTtublii TpéXwieH, pa3joKEHUE KBaJApPaTHOrO TPEXUJeHa HAa MHOXKUTEIH.
Anre0Opanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHHE, YMHOKEHUE, JIEICHNE anre0pandeckux apooeil. ParmonanbHbie BRIpaXKEHUS
U UX NpeoOpa3oBaHUeE.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmyja KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHMM, CBOISAIIMXCS K JIMHEWHBIM M KBagpaTHbIM. [Ipocrenimme
JTpOOHO-palMOHATILHBIEC YPAaBHEHMUSI.

['padmyeckas WHTEpHpeTanusi ypaBHEHHA C JBYMS TEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS IEPEMEHHBIMU. [ [puMepsI peleHuss CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckKuM criocoooMm.

HucmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHOo. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkunn. OOnacTh ONPEAEIECHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrniocoObI 3a1aHust QyHKIIUH.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpaguxy. Ilpumeps! rpadukon
(GYHKIMI, OTpaXaroluX peajbHble IPOLECCHI.

@DYHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oyakmun Y = X2,y = x3, y =Vx, y=|x|. ['paduueckoe pelnenne ypaBHeH i
Y CHCTEM YPaBHEHUHU.

9 KUIACC
Yuciia 1 BBIYUCTICHUSA

PanmonaneHple 4YKcna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecATUUHbIE IpoOu. MHOXECTBO AEWCTBUTEIBHBIX UMCEN, JEHCTBUTENBHBIE YMCIa KaK
OeCKOHEUHbIE JecATUYHbIe JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHON HPSIMOM.

CpaBHeHue JIEACTBUTEIIBHBIX qucel, aprupMeTnyecKue NEUCTBUSA
C IEUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepsl  OOBEKTOB  OKpYXKAIOLIETO  MHpa,  JUIMTENBHOCTH  IPOLECCOB
B OKpY>KarollleM MUpeE.

[TpuOnmxk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MpuUOIMKeHus. OKpyrieHue
yucen. [Ipuknnka u oneHka pe3yibTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunelinHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOJSALIUXCSA K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUHN, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM HAa MHOKUTEIIN.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3ajay
aNredpandecKuM METOJIOM.

VYpaBHeHue C JByMs MEpeMEHHbIMU M ero rpaduk. Pemenue cucrem JByX
JIMHEWHBIX YPAaBHEHUH C IBYMs IIEpEMEHHBIMU. Perienue cucreM 1ByX ypaBHEHHM, OHO
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13 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpoW cremneHu. I'paduyeckas wHTEpHpeTarus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TeKCTOBBIX 3aJ1a4 ajaredpandyeckuM CrocoooMm.

YucioBble HEPABEHCTBA M MX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM TNIEpEeMEHHOM. PemeHue cucrem
JMHEHHBIX HEPABEHCTB C OHOM nepeMeHHoi. KBanpaTasie HepaBeHcTBa. ['padudeckas
MHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DOyHKUIMHA
KBagparuunas pyukmwmsi, e€ rpaduk u cBoiictsa. [lapadora, KoopAuHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPHUH TTapaboJIbl.

I'padukn QyHkumii: y = £x, y= £x+Db, y = k—, y=x3y =5 y=|x,
X
Y UX CBOWCTBA.

YucsoBblie M0C/1€10BATEJILHOCTH U IIPOTPecCUu

IlonsaTHe YHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHue  II0CJIEA0BATEIbHOCTH
peKyppeHTHOH (HopMyIoi 1 GopMyIIOi N-TO YJIeHa.

Apudmernueckass U TeoMeTpuueckas mnporpeccuu. @DopMmyiasl N-ro  4ieHa
apu(hMETHIECKON U TEOMETPUIECKON ITPOTPECCU, CYMMBI ITEPBBIX N YJICHOB.

N3obpakenne uneHOB apu(METHICCKON U TEOMETPHIECKON IIPOTrPECCUid TOYKAMHM
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIM pocT. CIOXKHBIC
MPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3yiabTaThl ~ OCBOCHHS ~ MpOTpaMMbl  y4eOHOro  Kypca
K KOHITy OOy4eHHUs B 7/ KJacce:

Yucsia 1 BbIYUCICHUS

BbINonHATh, coueTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apU(PMETUUECKHUE IEUCTBUS
C palMOHAJIbHBIMH YHCIIAMH.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUI, IPUMEHSITh Pa3HOOOpa3HbIE CIIOCOObI
Y MPUEMBI BBIYMCIICHHS 3HAUEHHUI APOOHBIX BBIPAKEHHUH, COIEPKAIIMX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauts OT oaHOW (OpMBI 3amuCcCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JIECATUYHYIO IPOOb).

CpaBHHBATh U YIOPSI0YMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyIJIsITh YnCHa.

BbINONHAT NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIpAXXKEHUW. BBIMONHATL AEUCTBUS €O CTENEHSMU C HaTypalbHBIMU
MOKa3aTeJsIMH.

[IpuMeHATh TPU3HAKU JAEIMMOCTH, Pa3JIOKEHUE Ha MHOXKUTEIM HATypalbHBIX
quCen.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 331291, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYMH,
MPOIMOPIIMOHAIEHOCTRIO  BEJIMYWH, MPOICHTAMH, HMHTEPIPETUPOBATh PE3YIbTAThI
pelieHus 3a1a49 ¢ y9éTOM OrPaHHYCHHM, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX
0OBEKTOB.

AJiredpanyeckue BbIPaKeHHA

Hcnonp30BaTh aireOpandeckyrd TEPMHHOJOTHIO UM CHMBOJIMKY, MPUMEHATH €&
B IIPOLIECCE OCBOEHMSI YUEOHOTO MaTepuania.

Haxogute 3HaueHHMsT OYyKBEHHBIX BBIPQXKCHMM TIpU 3aJaHHBIX 3HAUYEHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3zoBaHUs 1LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPHUBEICHUEM
N0JTIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOKEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
IPUMEHATH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIN C IIOMOLIBIO BBIHECEHHUS
3a CKOOKHM OOILEro MHOXKHUTENs, TPYNIHUPOBKU ClIaraéMblX, HNPUMEHEHUs (HOopMyIl
COKpAIEHHOI'O0 YMHOKEHHS.

[IpumeHsTh NpeoOpa3oBaHUs MHOTOUWIEHOB JJISi PELICHUS pPA3IUYHBIX 3313y
U3 MaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW € HATypaJdbHBIMH  IOKa3aTeIsIMU
JJ1s1 TpeoOpa30oBaHuUsl BEIPAKCHUH.

YpaBHeHMs U HEPAaBEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IIPaBUiIa IEPEX0a
OT MCXOJHOIO YpaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SIBISETCS M YHUCIO
KOPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckre METOAbI MPU PEIICHUH JIUHEHHBIX YpaBHEHUHW M X
CUCTEM.

[TogOupaTe mpUMephI Map YUCE, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C IBYyMS [IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JTUHEHHOrO ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YSACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucTeMsbl 1BYX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU, B TOM YHCJIE
rpadudecku.

CocTaBisATh U pemarh JIMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEWHBIX YpaBHEHUN
II0 YCJIIOBHMIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy49Hd, OTPE3KH, WHTEPBAJbI, 3alUCHIBATh YHCIOBBIE MPOMEKYTKHU
Ha aNre0pandecKoM sI3bIKeE.

OtMmedaTh B KOOPJMHATHOM TIJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMK. CTpouTh rpaduk GyHKIUHU Y = |x|.
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OnuckIBaTh ¢ TOMOUIBI0 (DYHKIIMH M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYHMHAMMU:
CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonute 3HaueHrEe (yHKIHH 110 3HAUEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuil croco0 TMpeACTaBICHUS W aHaiuM3a HWH)OpMaiuw,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOpPMAIHNIO U3 TPadUKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yucaa v BbIYUCTICHUS

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIsS. CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTEIIbHBIC YMCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTe moOHSATHE apUPMETHUYECKOrO0  KBAApPaTHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yd IMpPU HEOOXOJUMOCTH KaJIbKYJISTOp, BBIMOJIHATh
npeo0pa3oBaHus BBIPAKEHUM, COJIEpKAIUX KBaJpaTHbIE KOPHU, HUCIOIb3Ys CBOMCTBA
KOPHEH.

Hcnonb3oBath 3anucu OOJIBIIUX U MaJIbIX YUCEN C IOMONIBIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BbIPaKeHHA

[IpyMeHSTh MOHATHE CTENEHHU C LIEJIBIM [TOKA3aTeJIeM, BBIIOIHATH peoOpa3oBaHUs
BBIPAKEHNM, COAEPKAIIMNX CTETIEHH C LENBIM MOKA3aTENEM.

BbINONMHATE  TOXKAECTBEHHbIE MPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI IUCTBUI Ha/l MHOTOWICHAMH U aJireOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKEHUH [UIsl PEIIEHUS pa3IUYHbIX 3a]ad
W3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate snuHENHBIE, KBAaJpATHBIE YPABHEHUS W PALMOHAIBHBIE YPABHEHWUS,
CBOISLIMECS K HUM, CHCTEMBI IByX YPaBHEHHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBoauTe MpOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
yycie ¢ NpUMEHEHUEM TpadHuuecKuX MpeAcTaBIeHU (ycTaHaBIMBATh, MUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTs OT cioBeCHOU (HOPMYJIMPOBKHU 3a7a4M K €€ aareOpandeckoil MoAeu
C IIOMOIIBIO COCTABJICHHWS YPaBHEHMS WM CUCTEMBl YPaBHEHHMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pPE3yJIbTarT.

[IprimMeHSITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH, PEIIAThH
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CUCTEMBI, J1aBaTh IPaPUUIECKYIO
WJUTIOCTPALI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUIMHA

[lonumMaTe M HCNONB30BaTh (YHKIHOHAIBHBIE TOHATHUS M SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUs), ONPEAENATh 3HAueHue (YHKIUMU 10 3HAYCHHIO
apryMeHTa, OIIPeIETSATh CBOMCTBA (DYHKIIMHU 1O €€ rpaduKy.

CtpouTts rpaduku J1eMeHTapHbIX QYHKIUI BUA:

y="_ y= x2 y= x3,y = VX, y = |x|, onucsiBath CBOIiCTBA YNCIOBOI QYHKIHH
X

1o e€ rpaduky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOrPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJacce:

YucJa v BbIYHCTICHUSA

CpaBHHBATH U YIIOPSIOUYNBATH PALTMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Bemmonuare apudmernueckue MEUCTBUS C palMOHATBHBIMU UYHCIIAMH, COYETas
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPAlMOHAIbHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTeNEHEW C LEIbIMU MOKA3aTEeIsIMA U KOPHEW, BBIUHUCIISITH
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JI€MCTBUTEIbHBIC YHUCJIA, BBINOJIHATH IPUKUJKY  pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pewlars nuHelHbIE M KBaJpaTHBIC YPaBHEHUSA, YPAaBHEHUs, CBOIAILLMECS K HHUM,
pocTeliue APOOHO-pAIlMOHATIbHBIE YPaBHEHUSI.

Pemars cucTeMpl IByX JIMHEHNHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEMHBIM.

Pemarp TeKCTOBBIE 3a1auu aJIreOpanvyeckuM CIIOCOOOM € MOMOULIBIO COCTABJICHUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs MIEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHUS YPABHEHUM M CHUCTEM YPaBHEHHUH, B TOM
Yuciie ¢ NPUMEHEHHEM TrpapuuecKuX NpeJCTaBIeHUN (yCTaHABIMUBAaTh, HMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemartp nuHeliHble HEpABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHHe
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alUCHIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemars cucreMsl JIMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBa/IpaTHOE HEPABEHCTBO, M300paXkaTh PEILICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSAIMOM, 3aIIMChIBATh PELICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH PA3IMYHbBIX 3a]1a4.

DyHKIUU
Pacno3naBath (QyHKIMM H3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU
pacrmoyioKeHNEe Ha KOOPAWHATHOM TUIOCKOCTH TpaduKoB (PYHKIUMN BHIA: Y = £X,

) _
y=fkx+b y=_, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctu
X
OT 3Ha4YeHu# K03 PUIIHEHTOB, ONTMCHIBATH CBOMNCTBA (DYHKIIH.

42



Crpouth M u300pakaTh CXEMATUYECKH TIpaUKU KBaJpaTUUYHBIX (DyHKLUH,
OIKCHIBaTh CBOWCTBA KBAIPATUUHBIX (DYHKIIUH 1O UX TpaduKaM.

Pacrio3naBaTh KBagpaTW4YHYyI0 (QYHKIHIO TO (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMH U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBble OCIEI0BATEIbHOCTH U NPOTrPecCUuH

Pacnio3znaBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUM MPU PA3HBIX
crioco0ax 3aJaHusl.

BbINOMHATE BBIYMCIIEHUS C UCTIOIB30BaHUEM (HOPMYII N-T0 YjIeHa apuPMETHUECKON
Y T€OMETPUYECKON MPOTPECCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemartp 3amaun, CBsI3aHHBIE C YKCJIOBBIMU IOCIIEOBATEIBHOCTSAMHU, B TOM YHUCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCTIOIB30BAHUEM KAIBKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |KoimdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYAOIINXCSI
(TembI) Kypca 4acoB CoJIepKaHue
Yucia ¥ BEIYUCIIEHHUS. 25 IToustne CucreMaTu3upoOBaTh U 000ralaTh 3HAHUSA
ParnmonanbHbIe Uncia pallMOHAIIBHOTO YKCa. | 00 OOBIKHOBEHHBIX U JICCATUYHBIX JPOOSX.
Apudmernueckue CpaBHUBATH U YHOPSA0YMBATH APOO0H, TpeoOpa30BbIBas
JICUCTBHUS IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaTBHBIMU
yuciamu. CpaBHEHHUE,
yHOpsiIOUMBaHUE
palMOHAIbHBIX YHCEN.
Crenenb

C HaTypajibHbIM
MOKa3aTeJIeM.
Pemenrne 0CHOBHBIX
3a/1a4y Ha 1poou,
MIPOIICHTHI

W3 pealbHON
MIPAKTHUKHU.

[Ipu3Haku AeIMMOCTH,
pa3IIoKEHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpyMeHATH pa3HOOOpPa3HbIE CNIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
co/iepKaluX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JAECATUUHYIO TPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKeHUE K (hopme, Hanboliee yno0HOM /sl BBIYUCIICHUH,
peoOpa3oBbIBATh APOOHBIC BEIPAKEHUSI HA YMHOKEHHE U
JeJIeHUEe JEeCATUYHBIX ApOoOel K IEUCTBUSIM C IEIbIMU
YUCIIAMH.

IIpuBOAUTH YHCI0BbIE 1 OYKBEHHbIE IPUMeEPbI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBbICHSSI 3HAUCHUS
OCHOBAHHUSI CTENEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3Ha4YeHUs cTeneHel Buaa a" (a — mo0oe paroHaAIbHOES
YHUCJIO, N — HATypaJbHOE YUCJIO).
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PeanbHbIe
3aBucUMOCTH. [Ipsimas
u oOpaTHas
MPOMOPUUOHAIBHOCTH

IHonmmaTe cMbICI 3anMcH OOJBIINX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHsTh 1X
B PEAJIbHBIX CUTYaLUsX.

IIpuMeHsATh NPU3HAKH IETUMOCTH, PA3JIOKEHUS HA
MHOKHUTEJIA HaTyPAJIbHBIX YUCEN.

PemaTp 3aa4u Ha 4acTH, IPOLEHTHI, IPONOPLUH,

Ha HaxOXJeHHE Apoou (IpOLEHTA) OT BETMUUHBI U
BEJIMYMHBI 10 €€ ApoOu (IIPOLIEHTY), ApoOH (MPOLIEHTA),
KOTOPBIN COCTABIIAET OJHA BEIMYHUHA OT JIPYTOi.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEILICHNUS,
3aIMCH PEIIEHUI TEKCTOBBIX 3a1a4.

Pacno3HaBaTh M 00BSICHATH, ONUPASICh HA ONPEICICHUS,
OpsIMO IPONOPLMOHATIBHBIE U OOPATHO MPONOPLIHOHAIBHBIE
3aBUCUMOCTH MEXy BEIMYMHAMU; PUBOJAUTH PUMeEPHI
3THX 3aBUCUMOCTEN U3 peabHOr0 MUPA, U3 IPYTrUX Y4eOHBIX
IPEIMETOB.

PemaTh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]a4H HA IpoOH,
IPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHOCTH,
IPOIOPLIMH

AnreOpanyeckue
BBIPAXKEHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHEIE.
Honyctumele
3HAYECHUS
IIEPEMEHHBIX.
DopMyIIbI.

OBaajerh areOpanyeckor TEPMUHOJIOTUEH U CHMBOJUKOH,
NPUMEHSATH €€ B IIPoLiecce OCBOEHUS yueOHOT0 MaTepHalia.
Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPAKEHUHN TIPU 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BBIYUCIICHHS IO (hOpMYyTIaMm.
BbInoHATH peoOpa3oBaHus 1EJI0T0 BHIPAKCHUS

B MHOT'OYJIEH TPUBEICHUEM MOJI00OHBIX ClaraeMsbIX,
pacKpbITHEM CKOOOK. BBINOIHATH YMHOXEHUE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
PacKpbITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX ClIAaracMBbIX.

CBolCTBa CTENICHU
C HATypaJIbHBIM
TOKa3aTeyIeM.
MHoro41eHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJIbl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYJIEH ¥ MHOTO4JICHA HA MHOTOYJIEH, NPUMEHATh
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBJIATH Pa3I0KEHNE MHOTOYJIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKUTEIIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (hopmy
COKPAILIEHHOI'O YMHOXXEHUS.

IIpumeHsATH MpeoOpa30BaHNE MHOTOYJIEHOB JJIs1 PEIICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOM MPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHus
YpaBHEHUH,
PABHOCHJIBHOCTD
YPaBHEHUM.
JIuneliHO€ ypaBHEHME

Pemarp iMHeHOE ypaBHEHUE C OHOM NIEPEMEHHOM,
NpUMEeHsAs MPaBUJIA IIEPEX0Aa OT UCXOJHOI0 YPaBHEHUS

K paBHOCHJIbHOMY eMy Oosee mpocToro Buaa. [IpoBepsTs,
SIBIIIETCS T KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.
IMoadoupaTs npuMepsI Nap YUCEN, SIBISIOUIUXCS PEIICHUEM
JIMHEMHOI'0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
peLICHNE JIMHEUHBIX
ypaBHeHU. Penienue
3a/1a4 € MOMOUIBIO
YpPaBHCHUU.
JIuneiiHoe ypaBHeHHe
C AByMs
MIEPEMEHHBIMU U €70
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C AByMS
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MJIOCKOCTU TpaduK JTUHEUHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH; MOIb3YSICh TPaPUKOM,
NPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh peumieHue CUCTEMBI IBYX JUHEUHBIX YPABHEHHM
C IBYMS IIEPEMEHHBIMHU.

CocraBJsiTh U pemiaTh YpaBHEHHUE UK CUCTEMY
YPaBHEHUH 110 YCIIOBMIO 3a/1a4l, HUHTEPIIPETUPOBATD

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYCHHBIN
pe3ynbTar

Koopnunate! u rpadukmu.
OyHKIMH

24

Koopaunara Touku
Ha npsMoiut. Yuciosbie
MTPOMEXKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMu
KOOPJMHATHOMU
IIPSMOM.
IIpssmoyrosbHas
cucTeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpaukos,
3aIaHHBIX
dbopmynamu.

MN300pakaTh Ha KOOPAMHATHON PSAMON TOUKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpAUHATAM, JIyYH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPandeCcKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM IMJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TPadUKH HECIIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C TIOMOIIIBIO ITU(DPOBHIX JTA0OPATOPHUIA.

IIpyuMeHATH, H3yYaTh NMPEeUMYLIECTBA,
HHTEPHPETHPOBATH I'paPUUECKUil CI0co0 MpeICTaBICHUS
Y aHaJin3a pa3HooOpa3HOM )KM3HEHHOW HH(GOPMAIIUH.
OcBauBaTthb noHsTHE QYHKIINH, OBJIaJICBATh
(YHKITMOHATLHON TEPMUHOJIOTHUEH.

Pacno3naBathp nuHeiHy0 QyHkuuoo Yy = Kkx + b,
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Urenue rpadukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue GyHKIMY.
I'paduk pyHKINN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIM.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

ko3 uimeHToB K u b.

Crpoutb rpaduku THHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBath nudpoBbIe pecypesbl i TOCTPOCHUS
rpadukoB QYHKINN U U3yYEHUS] UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX
polieccax v SIBICHUSX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk pyHKIIH
y=1lx|
[ToBTOpEeHue 1 0000IIIEHNE 6 [ToBTOpEHUE BpiOupaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHHUS
OCHOBHBIX [TOHSATHI YKCEeJl, BHIYUCICHU, TPeoOpa30BaHUull BHIPAKECHHM,
1 METOJIOB Kypca pelIeHns ypaBHEHUM.
7 kiacca, 00001IeHNEe OcyumecTBJIATh CAMOKOHTPOJIb BINOJHIEMbIX ACHCTBHI U
3HAHUU CaMOTIPOBEPKY pe3yJibTaTa BHIYMCICHUM, TPEeoOpa30BaHuUI,
ITOCTPOCHUM.
Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSITh
MaTeMaTH4YeCKHe 3HAHUA [ PEUICHU 3a7a4 U3 IPYTHUX
MPEIMETOB.
Pemath TeKCcTOBBIE 32124, CPABHUBATh, BLIOUPATH
CNoco0bI peIICHUS 3a/1a4n
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KUIIACC

KBaapatHbie KopHU

n3 yncia. [lonstue
00 UppaloOHAIBHOM
yucie. [lecsTuunbie
NPUOJINKEHUS
HMppalMoOHaTbHbBIX
YJHUCell.
JIeiCTBUTEIbHBIC
yucna. CpaBHEHHE
JIEUCTBUTEIbHBIX
YuCel.

YpaBHeHue BUaa

X2 = a.

CaoiicTBa
apupMEeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKallnux
KBaJIpaTHbIE KOPHU

HaunmenoBanue paznena |KoaudecTBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIILHOCTH O0yYarOIIHXCS
(Temnl) Kypca 4acoB coepKaHue
Uuca u BBIYUCIICHUS. 15 KBaapatHbIit KOpeHb ®opMyIMpPOBaTH ONpeieseHre KBaIpaTHOr0 KOPHS

U3 4Kcia, apupMETHIECKOro KBaIpaTHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCIIa, HCHOJIb3YS IPU HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHnBaTh KBAJPATHBIC KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH JPOOSMHU.

CpaBHUBATDH U YIIOPAA0YUBATH PALMOHAIIBHBIC U
UPpALMOHAJIBHBIE YMCIIA, 3alIMCAHHBIE C ITIOMOIIBIO
KBaJpaTHBIX KOPHEW.

HMceaenoBaTh ypaBHEHHE X? = @, HAXOAUTH TOYHBIE U
npuOImKEHHBIE KOpHH Tipu a > 0.

HccaenoBarh cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTBI C UCII0JIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JJIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKEHUM, COAEpKAIINX
KBaJpaTHbIE KOPHU. BbIpaxxaTh NepeMEHHbBIE

U3 TEOMETPUIECKUX B PU3nUecKux GopmMy.

BoerunciasaTh 3HAYE€HUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTOJB3Ys IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHHUA 3aaa4 9JICMCHTAPHBIC
IMpCACTABJIICHUS, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMAaTHUKHU

Uwnciia 1 BEIUMCIICHUS.

Crenens ¢ OCJIbIM

®opmMyaMpPoOBaTh ONpejieIeHne CTEICHH C IEIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. MIOKA3aTEIIEM.
[oKa3aresaeM CranpapTtHas 3anuch IIpeacTraBiasaTh 3anMchb OONBIINX U MAJIBIX YUCE
qyucIa. B cTaHAapTHOM Buje. CpaBHMBATH YUCJIA U BEJIMYMHBI,
Pa3Mepsl 00beKTOB 3amrcaHHbIe ¢ Ucnoyib3oBanueM crenenu 10.
OKpYKarolIero Mupa Hcnoab30BaTh 3alIMCh YUCET B CTAHAAPTHOM BHJIE
(OT DIIEMEHTapHBIX JUTSI BBIPAXKEHUS pa3MEPOB 00BEKTOB, TIIUTEIHLHOCTH
YaCTHIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
00OBEKTOB), Y WJIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUIATEIIBHOCTD C LEJIBIM TI0KA3aTEeIJIEM.
MPOLIECCOB IIpuMeHATH CBOMCTBA CTENICHU /I TPeoOpa30BaHUS
B OKpPY2KAIOIEM MUPE. | BBIPAXXEHUH, CONEPKAILNX CTENEHU C LIENBIM ITOKA3aTEIIEM.
CBoliCcTBa CTEIEHU BoInoHATH AeldcTBUS C YHCJIaMH, 3allMCaHHLIMHU
C LIEJIBIM [TIOKA3aTelIeM | B CTaHAAPTHOM BHJE (YMHOXEHUE, JIeJICHUEe, BO3BEICHNE
B CTEIICHb)
Anrebpanyeckue KBagparusiii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIIUBATD
BbIpakeHus. KBasipaTHbIii TPEXUIICH. BO3MOXHOCTB €0 Pa3JI0KEHUsI HA MHOKHUTENH.
TPEXUIICH Paznoxenue PackiaaapiBaTh HA MHOKUTEJIM KBaJPATHBIN TPEXUJICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AJreOpanyecKue
BBIPKCHUSI.
AnreOpanyeckas ApoOb

15

Anrebpanyeckas
npo6b. JlomycTuMmeble
3HAYCHUSI
MEPEMEHHBIX,
BXOJISIINAX

B aJire0OpanvecKue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailieHue
JTpOOei.

Cnoxenue,
BBIYHTAHUE,

YMHOKXCHHUC 1 JCJIICHUC

anreOpanyecKux
JTpOOeH.
[IpeobpazoBanue
BBIPAKECHUU,
coJiepKaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00J1aCTh ONpEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbInoIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJISATH
3Ha4Y€HHE APOOH, B TOM YHCIIE C IOMOIIBIO KAIbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOu 1 MPUMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEii.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpumensTh npeoOpa3oBaHusl BIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipaxarh nepemenHble u3 Gpopmy ((HU3NIECKUX,
re€OMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaLINN)
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YpaBHEHUS U HEPABEHCTBA.
KBaaparHbie ypaBHEHUS

15

KBanparHoe
ypaBHeHue. HemosiHoe
KBaJIpaTHOE
ypaBHeHnue. opmyna
KOpPHEH KBaJ[paTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIINXCS

K KBaJ[paTHBIM.
[IpocTeiitue qpoOHO-
palMoHaIbHbIC
ypaBHEHHS.

Pemenne TeKCTOBBIX
3aJ1a4 ¢ MOMOIIILIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3naBaTh KBaJpaTHbIC YPABHEHHUS.

3anuceiBaTh (OPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;
pemiaTh KBaJIpaTHbIE yPAaBHEHHS] — TOJIHBIC U HEMOJIHBIE.
IIpoBoauTh Mpocreiiniue UCCAeAOBAHUA KBAPATHBIX
YPaBHCHUU.

PemiaTh ypaBHeHUsl, CBOSIIMECS K KBAJIPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOUN IEPEMEHHOM.
Hao0o1aTh U aHATU3UPOBATH CBSI3b MEX]Y KOPHAMHU U
ko3 puIIIEeHTaM1 KBAaIpaTHOTO YPABHEHHS.
®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSITh 3T TEOPEMBI JIJISl PELICHMUS

3azay.

Pemath TekCTOBBIE 321a4M AITreOpanyecKuM CriocoOoM:
HEPEXOUTH OT CIIOBECHOU (POPMYITMPOBKHU yCIOBUS 334aUn
K anre0pandeckoi MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
peniaTh COCTaBIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATh
pe3ynbTar.

3HAKOMMTBCS C HCTOPHel pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JInnenHoe ypaBHeHHE
C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YMCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUU

Pacno3HaBaTh JTMHEWHbBIE YPABHEHHS C IBYMS
IIEPEMEHHBIMH.

Ctpouth rpadyiky TMHEWHBIX YPABHEHHM, B TOM YHCTIE
HCIO0JIb3Ys LM(pPOBbIE pecypchl.

Pasiuyarh napajuiesbHbIe U IEPECEKAIOLINECS ITPAMbBIE
110 UX YPAaBHECHUSIM.

Pemiatb cCucTEMBI ABYX JIMHEHWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU IOJICTAHOBKOW U CIIOKEHUEM.

52




C ABYMsI
MIEPEMEHHBIMM.
[Ipumeps! perieHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETalUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

Pemiathb npocTenimme CUCTEMBI, B KOTOPBIX OHO

U3 YPaBHEHUI HE SIBIIACTCS TUHEHHBIM.

IIpuBoauTH rpapuYecKy0 HHTEPNPETALMIO PEUICHUS
YPAaBHEHMUS C IByMs IEPEMEHHBIMHU M CUCTEM YPABHEHHM
C ABYMS IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJITeOPaNuECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
petenne. Cucremsl
JIMHEWHBIX HEPABEHCTB

@®opMyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
Pemiate 1MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHne CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX pEILICHHUE.
N3obpaxkenue
peLIeHUs JIMHEHHOTO
HEpaBEHCTBA U UX
CUCTEM Ha YHCIOBOU
IPSAMON

OyHKIUH.
OCHOBHBIE ITOHATHS

[Tonsitue hyHKIHUU.
OO6unacThb onpeeeHus
1 MHO>XECTBO
3HaUYCHUN QYHKIIUH.
Crioco0bl 3a1aHus
(GyHKUIHA.

['padux pyHKUIMH.
CaoiicTBa (hyHKIINH,
uX 0TOOpakeHue

Ha rpaduke

Hcnonb3oBaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

BbruncasTh 3Ha4YeHUs1 QYHKIUHI, 3aJaHHBIX (OpMyIamMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATH KAJIBKYJIISATOD);
COCTABJIATH TA0JMIbI 3HAYEHUH (DYHKIINU.

CrpouTh 1m0 TOYKAM rpaguku GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaguUecKoro nmpeacTaBICHusI.

Hcnonb3oBath QyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl IpauKoOB, OTPAKAIOIIUX PeATbHBIC
npouecchl U siBieHus. Il puBoauTs NpUMepHI MPOLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.

Hcnoab30BaTh KOMNBIOTEPHBIE POTPAMMBbI

IUIS TOCTPOEHUS IpaUKOB (HYHKIUH U U3YUESHUSI UX CBOMCTB

OyHKIUH.
Uucnobie PyHKIMH

YUreHue v ocTpoeHue
rpa@ukoB QyHKIHIA.
[Tpumeps! rpaduxos

Haxoauts ¢ noMouibio rpaguka GyHKIIMY 3HAaYCHUE OJTHOU
U3 paCCMATPUBAEMBIX BEJIMYHMH 110 3HAYECHUIO JIPYTOM.
B HecnoxHBIX Cinydasx BbIpaxkaTh GopmMyi0i 3aBUCUMOCTH
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byHKIMH,

MCIXKAY BCIIMYNHAMMU.

OTPAKAKOLIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHOM BEJINMYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
ONMCHIBAIOIIINE CXeMaTHYeCKH MOJI0)KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPAMYIO X 00paTHYIo rpadukoB GpyHKImi Buga: y = x5,y =x3,y =vVx,y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBarh PYHKIUHOHAIBHO-TPaHYECKHe
3aBUCUMOCTH, UX NMPEeACTABJIEHUSA ISl PELICHUS U UCCIIEIOBAHUS YPABHEHUN U
rpad UK. CHUCTEM YPaBHEHHUM.
I'paduk pynxumu IpuMensaTs nugpoBbIe pecypcebl 1 TOCTPOCHUS
y =X rpaduKoB QyHKIUH
OyHKIUA
y =x3y = X,
y=vxy=|x};
rpaduueckoe pelieHme
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u o6o0LIEHNE IloBTOpEeHue Bei0upaTh, IPMMEHSATDH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB 7 1 8
KJ1acCOB, 0000IIeHHE

3HAHUU

YHCEeJ, BEIYUCICHUHN, MPeoOpa3oBaHUil BRIPAKEHUH, PEIIICHUS
YPaBHEHHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICHCTBUN U
CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCIICHH, MPeoOpa3oBaHMiA,
IIOCTPOCHUM.

Pemiatsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MATEMATUYCCKUC 3HAHUA JJIS1 PCINCHUA 3a1a4 U3 APYTUX
MpcaAMCTOB.

Pemiats TeKCTOBBIE 3ala4u, CpaBHUBATD, Bblﬁl/lpaTb
CIocooObl PCHICHUA 3aaa9U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KUIACC

HaumenoBanue paznena  |[Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEIILHOCTH 00Y4YaOIINUXCS
(TemnI) Kypca 4acoB CoJIepKaHue
Uucna v BBIYUCIIEHUS. 9 Pannonanbheie unciia, | Pa3BuBaTh nmpeacTraBjieHHs O YMCIAX: OT MHOXKECTBA
JlelicTBUTENbHBIC YMCTIA HWppalnroHaIbHbIE HATypaJIbHBIX YUCEJI JJO MHOKECTBA ICMCTBUTEIbHBIX YUCEIL.
YUCJIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUYHBIE JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JECITUUHOMN
JIECATUYHBIC POOH. IpoOu, NPUMEHSITh JIECITUYHbIC TPUOTHKCHUS
MHo0xecTBO PalMOHAJIBHBIX U UPPALMOHAIBHBIX YUCET.
JNEUCTBUTEIBHBIX HN300pakaTh 1€iICTBUTENIbHBIEC YUCIIA TOUKAMU
YHCen,; KOOPJWHATHOM MPSMOM.
JNEUCTBUTEIbHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPSAI0YUBATH
YHCIia KaKk JNEUCTBUTEJBHBIC YUCIIA.
OeCKOHEUHbIE BbInoiHATH, coYeTas yCTHBIE U IUCbMEHHBIE TPUEMBI,
JEeCATUYHbBIC TPOOH. apudMeTnyecKue JeHCTBUSA C PAlMOHAIBHBIMYA YUCIIAMU;
B3auMHO 01HO3HAUYHOE | HAXOAMTH 3HAUYCHUS CTEICHEH C LEJIBIMU MOKA3aTEIISIMU U
COOTBETCTBHUE MEKY KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKECHUM.
MHOKECTBOM [HosryyuTs npeacraBjieHue 0 3HAYUUMOCTH
JNENCTBUTEIBHBIX JNEUCTBUTENBHBIX YACEI B PAKTUYECKOU JEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJIOBEKA.
TOYEK KOOPAMHATHOMN AHAJIU3HPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
PSIMOM. PUOITHNKEHUS TEUCTBUTEIHHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3aj1ad4.
JNEHCTBUTEIBHBIX uncen, | OKPYIJisTh JCUCTBUTEIBHBIC YUCIIA, BHITIOJHATH
apupMeTnyecKue NPUKUIKY Pe3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU I
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JIeHUCTBUSA

C ICMCTBUTEIbHBIMU
YUCJIAMH.
[Tpubamxénnoe
3HAUYEHUE BEJIUYMHBI,
TOYHOCTh
PUOIINKEHUS.
Okpyrienue yucesn.
[Iprkuaka u oueHka
pe3yJbTaTOB
BBIUMCJICHUH

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHoOe ypaBHEHUE.
Pemienune ypaBHeHui,
CBOJISIIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienue
YPaBHEHHI,
CBOJISIIIUXCS

K KBaJpaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumeps! pemenus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTENCHEN

OcBauBathb, 3alIOMHUHATH ¥ IPUMEHATH rPauuecKue
MEeTO/IbI [IPU PELICHNN YPAaBHEHUI, HEPABEHCTB M UX
CUCTEM.

Pacno3naBarhp Lienbie U IpOOHbBIE YPAaBHEHUS.

PemiaTes JiMHeHHbIE M KBAJAPATHbIEC YPABHECHUS,
YpaBHEHUS, CBOJAIIUECS K HUM, TPOCTEHIINE JPOOHO-
palMOHAIbHBIE YPABHEHUSI.

IIpennaraTs BO3MOXKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a4a4n
pa3HBIMU CIIOCOOaMHU.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU
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pa3ioKeHUEM
Ha MHOXUTEJH.
Pemienue npo6Ho-
palMoOHAIbHBIX
YPaBHCHUU.

Petienne TekCTOBBIX
3aj7a4 anreOpanyecKkum
METOI0M

YpaBHEHUSI U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUM
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIpETALINS
CHUCTEMBI YPaBHEHUHN

C IByMsI IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH MPUEMBI PEIICHUSI CUCTEMBI
JIBYX JTUHEWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBJISICTCS JINHEHHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
MIPEICTABIICHUS JIsl PellleHusl U MCCJIeI0OBAHUs] YPAaBHCHHMA
U CUCTEM.

AHaJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyeckuM CrocoOOoM: MmepexoanuTh OT CIOBECHOU
(GOpMYIIMPOBKH YCIIOBHS 3aJ]a4H K anreOpandeckor MoIean
myTEM COCTaBIICHUS CHCTEMbI YpPaBHCHUI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS € MCTOPUEN Pa3BUTHS MaTeMaTHUKU
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3a/1a4 aareOpandecKuM
CII0COO0OM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIuneinbie J1s1 TpeoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh TMHEHHBIC U KBaJAPATHBIE HEPABEHCTBA.
C OZJTHOM IIEPEMEHHON Pemiatb nuHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX H300pakaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOW, 3ANIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBanparneie CHMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBajipaTHbIC HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padpuueckas OcBauBath U IPUMEHATH HEPABEHCTBA IPU PEILICHUH
WHTEpIIpETALNS Pa3IMYHBIX 3374, B TOM YHUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKINHU 16 KBagpaTnunas Pacno3naBaTh BUIbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpadgux u
coiictBa. [1apabomna,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WIJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIUHATHOM TIOCKOCTH rpaduKoB

dynkuumii Buma: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPHUH MapadoJIbI.

I'paduku hysKImii:
y =Kkx,
y= kx + Db,
k
y=_,
X
y = X,
y = X,
y = Vx,
y = |x|

y = X3,y =/x, ¥ = | x| B 3aBUCUMOCTH OT 3HaUCHHil
K03((PHUIMEHTOB; OMMCHIBATh X CBOMCTRA.
Pacno3naBaTh KBaApaTuuHyi0 GyHKIIHIO 11O GopMyIIe.
IIpuBoaAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHOU KU3HH, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 00001maTh 0cCOOEHHOCTH rpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx + c.

CrpouTs M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIMH, 3aJaHHBIX (OpMyIaMu BUAA
y=ax’, y=ax?+q,y=a(x+p)?y=ax®+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKIUN 1J1s1 UX IOCTPOCHUS, B TOM YHUCJIE C TTIOMOIIBIO
U(POBBIX PECYPCOB

YucioBrie
OCJIEIOBATEIILHOCTH

15

IlonsTHE YKCTIOBOM
MOCJIEJ0BATEIbHOCTH.
3amanue
MOCJIEA0OBATEIbHOCTH
PEKYypPEHTHON
dbopmyoii u

dbopmyIoi N-ro ujieHa.

Apudmernueckas u
re€OMETPUYECKAs
IIPOTPECCHH.
®opMyIisl N-ro 4jeHa
apuMeTHYECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJEKCHBIC 0003HAYCHNS,
CTPOMTH peueBble BHICKA3BIBAHUS C CTIOJIB30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
MOCJIEIOBATEIHLHOCTH.

AHaauzupoBath GopmMyiy N-ro yieHa
MOCJIEIOBATEIHLHOCTH WM PEKYPPEHTHYIO (HOPMYITY

H BBIYHCJISATH WICHBI MOCIEA0BATSIIBHOCTEH, 3aJaHHBIX
3TUMU (HOpMyIIaMHU.

YcraHaBIMBaTh 3aKOHOMEPHOCTDb B TIOCTPOCHUHT

IMoCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apupMeTHYECKYIO U TEOMETPUUYECKYIO
IIPOTPECCHH MPHU PA3HBIX CIIOCO0AX 3aqaHMS.
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YICHOB.
N3obpaxxeHne 4jieHOB
apu(MeTH4YEeCKON 1
reOMETPUYECKOU
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInaeHBIN N
AKCIIOHCHIIMAJIbHbBIN
pocT.

CJ105KHBI€ MPOLICHTHI

Pematp 3a7auu ¢ UCnonb30BaHUEM (POpMyII N-TO YieHa
apu(PMETUIECKON 1 TEOMETPUUYECKON MPOrPECCUid, CyMMBbI
IIEPBBIX N YJIECHOB.

H300paskaTh 4iI€HBI OCIEIOBATEIIBHOCTH TOYKAMHU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHHI

U3 pEAIbHOU JKU3HU, UUTFOCTPUPYIOLIUE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUH, B TEOMETPUUECKON
IPOrpeccuy; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pemiath 3aga4uM, CBSA3aHHBIEC C YUCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 33141 U3 PEATBHON
KHU3HU C UCTIOJIb30BaHUEM LIU(POBBIX TEXHOJIOTUH
(37EKTPOHHBIX Ta0IUL, rpaUUECKOro KaIbKYJIATOPA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCIIE
3a/1a4y U3 peajbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KAJIBKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN PAa3BUTUA MATEMATUKHU

[ToBTOpEHue, 0000IICHNE,
CUCTEMATH3alliA 3HAHUU

15

Yucaa u
BbIYHCJIeHHSsI (3aIHCh,
CpaBHEHHUE, JECHUCTBUS
C IEUCTBUTEIHLHBIMHA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, TOJIMHOXKECTBO,
orepaly HaJl MHOKECTBAMU; MCIOJIb30BaTh IpaduyecKoe
NPECTaBICHUE MHOXKECTB JJIsl OTIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUN 33]a9 U3 IPYTHX
y4eOHBIX MPEAMETOB.

AKTYyaJu3upoBaTh TEPMUHOJIOTHIO U OCHOBHbIE
AelcTBHS, CBSI3AHHbIE ¢ YHCJIAMU. HATYPAIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHUCIIA, IEIUMOCTh HATYpPaIbHbIX
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OKpYTJICHHE,
pUOIMKCHUE,

OLICHKA; peIICHHE
TEKCTOBBIX 33724

YHUCEIl, IPU3HAKU JEITMMOCTH, LEJI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHASI U J€CSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apu(pMETUYECKHUI KBaIpaTHBIA KOPEHb.
BbInoJIHATH JeiicTBUA, CPABHUBATH M YIIOPSAA0YMBATH

apuPMETHIECKIM qHClia, MPEACTABIATh YKHCa Ha KOOPIUHATHON MIPSIMOH,
croco0om) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY U OLIEHKY
pe3yJIbTaTa BEIYMCICHUM.
Pemath TekcTOBBIE 32124 apU(PMETUIECKUM CIIOCOOOM.
Pemath npakTu4ecKue 3aa4M, CoAepKaIire MpoIeHTHI,
JI0JTH, YACTH, BBIPAYKAIOIINE 3aBUCIMOCTH: CKOPOCTH —
BpEMsl — pAacCTOSIHUE, [IEHa — KOJMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAA.
Pa30upath peanbHble )KU3HEHHbIE CUTYaLUH,
(¢opMyJIMPOBATH UX HA S3bIKE MATEMATUKH,
HAXOAUTH PEIICHUE, TPUMEHSI MaTeMaTUIECKUH ammapar,
HHTEPNPETHPOBATH PE3yNIbTaT
AJiredpanveckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPaKeHUS nokaszaresnem, apuMeTudecKuil KBapaTHbIA KOPEHb,
(mpeoOpazoBaHue MHOT'OYJIEH, ajaredpanueckas 1po0b, TOKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUETHI
BBIPAKEHUH, no ¢popmysaM, IpeoOpa3oBbIBATH IIeJIbIe, JPOOHO-
JOIyCTUMBbIE paloHaIbHbIE BRIPAXKCHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) peaM30BBIBATH Pa3I0KEHNE MHOTOWICHA HA MHOKUTEIIH,

B TOM YHCJI€ C UCTOJIb30BaHUEM (HOPMYIT pa3HOCTU
KBaJpaTOB U KBaJIpaTa CyMMBbI U Pa3HOCTU; HAXOUTh
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JIOMTyCTUMBbIE 3HAYEHUS IEPEMEHHBIX JJIs1 APOOHO-
palMOHAIBHBIX BHIPAXKEHHM, KOPHEH.

MoaenaupoBaTh ¢ TOMOIIBIO POPMYI peabHbIe MPOIECCH
U SIBJICHUSA

DOyHKUUHA
(moctpoenue,
CBOWCTBA U3y4YEHHBIX
dynkumi;
rpadguuecKkoe perieHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJU GYHKIUH, TPOMEKYTKUA 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJbIIEE U
HauMEHbIIee 3HaYeHus1 (PYHKIIHH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(YHKUUNA, CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHATHSIMH IPSAMAs MPONOPUUOHATBHOCTb,
oOpaTHasi IpOMOPIMOHATBLHOCTb, TUHEHHAS (PYHKITUSA,
KBaJpaTuyHas pyHKUus, napadona, runepooia.
Hcnoab3oBaTh rpa)MKu 15 OIPEICIICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEN, AJIA PEIICHMS 3a7a4 U3 IPYyTUX
y4eOHBIX MIPEIMETOB U PEAIbHOM KU3HU; MOAETUPOBATH

C MOMOUIBIO T'Pa(PUKOB peasbHbIE MPOLIECCHI U SIBJICHUS.
BeipaxkaTs ¢popMyJIaMu 3aBUCUMOCTH MEXY BEIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

99
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«T'’EOMETPUS» B 7-9 KITACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMmeTpust KaKk OJMH U3 OCHOBHBIX Pa3/IesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIIUN
CBOCH IIeNbI0 O0ECeUnTh HU3YYCHHE CBOWMCTB M Pa3MepoB (pUTyp, WX OTHOIICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS HA JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCsi B TOM, YTO OOydYalOIIMKCA YUUTCA TMPOBOAMUTH JIOKa3aTeIbHBIC
pacCyXJieHUs, CTPOUTHh JIOTMUECKHE YMO3AKJIIOYEHHS, JIOKAa3bIBaTh HUCTUHHBIC
YTBEPKIACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTDH PACCYKICHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT NPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHHUS.

BTOpoli LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SBIIETCS HCHOJb30BAaHHE €€ Kak
MHCTPYMEHTA MpPHU PEUICHUM KaK MAaTeMAaTHYeCKUX, TaK W MPAaKTHUYECKHX 3ajad,
BCTPEUAIOIINXCS B peasibHOW ku3HU. OOydaronuics OKEH HAYUYUThCS ONPENEeTUTh
T€OMETPUYECKYIO (PUrypy, OmHcaTh CIOBAMH JAHHBIM 4epTEX WM PUCYHOK, HAWTH
IJIOLIAAb 3EMENBHOTO y4YacTKa, PacCUUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst win TpedyeMble pa3Mepbl rapaxa M aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTEIbHAS JIMHUS B W3ydeHHH TeoMmerpuu. [Ipum pemenun 3amad
IPAKTUYECKOrO XapakTepa OO0y4aroUIMiicsi yYUTCS CTPOUTh MaTeMaTUYeCKUe MOJAEIU
peaNbHBIX KU3HEHHBIX CUTYAIIMH, TPOBOJIUTH BHIYUCICHUS W OIICHUBAThH a/IEKBATHOCTh
IIOJIYYEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO MOAYEPKUBATH CBSA3M TE€OMETPUM C JPYTUMH Y4eOHBIMU
npeaMeTaMi, MOTHUBUPOBATh HCIOJB30BaTh OINpPEACNICHUS T'€OMETPUYECKUX (GUryp u
HNOHSTUN, TEMOHCTPUPOBATh MPUMEHEHUE MOITYYCHHbIX YMEHUN B (PU3HMKE U TEXHHUKE.
OTu cBs3u Hauboznee sApKO BUAHBI B TeMmax «Bekrtope», «Tpuronomerpuueckue
cooTHoIeHUs», «Metoa koopauHa™» u « Teopema [Tudaropar.

VYyeOnnlii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanus: «I'eomerpuueckue (GUrypol U X CBOMCTBay, «M3MepeHne reoMeTpuIeCcKux
BENUUYUH», «JleKapToBbl KOOpIMHATHI Ha IUIOCKOCTHY», «BekTtopbl», «JIBrKeHUs
MJI0CKOCTIY, «IIpeoOpazoBaHus mog00us .

OOmiee 4MCIO YacoB, OTBEACHHBIX [IJI1 U3Y4eHUs] Y4eOHOTO Kypca
«I"'eometpust», — 202 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJlet0), B 8 Kiacce —
68 vacoB (2 yaca B Hezenro), B 9 kiacce — 66 yacoB (2 yaca B HEJCIIO).
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COAEPXKXAHUE OBYUYEHUA
7 KJIIACC

HavasibHbIE TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJI. Buasl yrios.
BepTukanbHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIIEHANKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronsHuk. Beicora,
MeraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEYroibHUKN. HepaBeHCTBO TPEYroJibHUKA.

CBolicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApAIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Buenrnue yriel TpeyroJbpHHKA.

[IpsMoyrosnbHblld  TpeyroapHUK.  CBOWCTBO  MEOUaHbl  IPSAMOYTOJIBHOIO
TPEYTOJbHHKA, NPOBEAEHHOM K runoreHyse. [Ipu3sHakum paBeHCTBa MNPAMOYTOJIBHBIX
TPEYroJILHUKOB. IIpsIMOYTOJIbHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbIIEM yIJIe U OOJIBLIEN CTOPOHE TPEYroabHUKA. [leprenquKysp
Y HaKJIOHHAs.

I'eomeTpuueckoe mMecTo ToYeK. buccekTprca yria U CepeInHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk F€OMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anmHOE pacronokeHue
OKpy’)KHOCTH M mnpsMou. KacarenpHasd u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHAasA B yroJl. BnucanHas u onrcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
CJIly4au apajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanemnus, paBHOOOKas Tparnenus, €€ CBOMCTBa U npu3HaKu. [IpsiMmoyronbHas Tpamnerus.

Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

CpenHue TUHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroiabHUKa.

[TogoOue TpeyronpbHUKOB, KodpduiueHT mnomodbus. I[Ipusnaku momoOus
TpeyroapHUKoB. [I[pruMeHeHne moao0ust Mpu peleHu: MPAKTUYECKUX 3a1a4.

CpoiicTBa 1momajeld reoMerpudeckux Guryp. DopmMynbl ais  TUIOMIAAH
TPEYroJIbHWKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMAICH
noJ00HBIX GUryp.

Bpruncnenune rmiomanei TpPEyroJibHUKOB M MHOTIOYTOJIBHHMKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aau.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja NpsMOYTOJIBHOIO TpPEYrojIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUUYECKUE (PYHKIMM YTIIOB
B 30°,45° n 60°.

BrucanHble ¥ HEHTPATBHBIE YTJIbI, YIOJ MEXIYy KacaTeJIbHOW U XOpAOH. YTIIbI
MEXIY XOpAaMH U CEKyIIMMH. BricaHHbIE U ONTMCAaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnojioxkeHue IByX OkpykHocTeil. Kacanue okpyxkHocted. OOuiye kacareibHblE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreuc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbBI CUHYCOB.

[IpeobpazoBanue nogoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpOW3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOpPEMA O KBaJpaTe KacaTEIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BEKTOpaMH. Pa3znokeHne BeKkTOopa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunater  Bektopa. CkansipHOoe  NpPOU3BEACHUE  BEKTOPOB,  MPUMEHEHUE
JUTSL HAXOXKJICHHSI IJTMH U YTJIOB.

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSMOM U OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW W NpSIMBIX. MeEToJ KOOpAMHAT MU €ro
IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[mHa okpyxkHOCTH. [ panycHas u paaguanHas Mepa
yTJ1a, BBIYKUCIEHUE JUIMH OYT OKpyx)HocTel. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUHM QUryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

NHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacmo3HaBaTh u3ydeHHBIE TeoMETpUuecKre (UTYPBI, OMPEACTsATh WX B3aHMMHOE
pacmoyio)keHue, H300paxaTh TE€OMETPUYECKUE (QUTYPHI, BBITIOJHATh YEPTEKHU
10 YCJIOBHUIO 337auu. V3MepsaTh JMHEWMHBIE W YIJIOBBIE BEIWYMHBI. Pemars 3amaun
HAa BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYHMH MPEIMETOB B peabHOM
JKU3HU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. PaszmuuaTe pasMepsl 3THX OOBEKTOB
T10 MOPSIAKY BEJTUYUHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a1a4aM.

[Tonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOOUTH JOTHYECKUE PACCYKIECHUS C HCIOJIb30BAHUEM TIE€OMETPUUYECKHUX
TEOPEM.

[Tomp30oBaThC  NpU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSIMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUY F'€OMETPUUECKHUX 3a]1a4.

Onpenenars NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpas3yer
C HMUMH cekymas. Onpenenars MNapajulebHOCTh MPAMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOW MPAMOM JI0 TOUEK IPYror MPsIMOM.

PemaTe 3a1aun Ha KjieTyaTon Oymare.

[TIpoBOUTH BHIUKCICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX TMpPU TEPECECYCHUH JIBYX
MapaJUICIbHBIX PSAMBIX CEKYILEH. PeniaTe mpakTuueckre 3a1a4i Ha HaX0KAEHUE YTIIOB.

Bnagetp mMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHAThH
OHMCCEeKTPUCY yTIia U CEPEMHHBIN MEPIICHIUKYIISIP K OTPE3KY Kak TeOMETPUUECKIE MeCTa
TOYEK.

@opMynUpOBaTh OINPEACICHUsS OKPYKHOCTM M Kpyra, XOpJAbl W JUaMeTpa
OKPYKHOCTH, IOJIb30BaTbCSI UX CBOWCTBAMHU. YMEThb IMPUMEHAThH OTU CBOMCTBA
IIPY PELICHUU 3a/a4.

BrnaaeTre noHsATHEM ONIMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonmp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEINHHBIE MEPHEHIUKYIISPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mnoHATHMEM KacaTelbHOM K OKPYKHOCTH, ITIOJIB30BaThCs TEOPEMOM
O MEPIECHINKYJISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonmp30BaThCS MPOCTEUIIMMU I€OMETPUUYECKUMU HEPABEHCTBAMU, IOHUMATh UX
MPAKTUYECKANA CMBICIL.

[IpoBOANTH OCHOBHBIE TE€OMETPUUYECKHME MOCTPOEHUS C MOMOUIIBIO LIUPKYIS H
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOKCTBA TOUKM TEPECEUCHUs] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PELICHUN 3a7a4.

Brnaners moHsATHEM CpegHEN JIMHUM TPEYrOJIbHUKA W TPAIELUHU, NMPUMEHSTh HUX
CBOWCTBA IPU pELICHUM reoMeTpuueckux 3anad. Ilonp3oBarscsa teopemoint Daneca
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U TEOpEeMOM O MPONOPIUOHATIBHBIX OTpE3Kax, MPUMEHSATh UX MJI pEHIeHUs
MPaKTUYECKUX 3a]a4.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHUKOB B PEHICHUU TE€OMETPUUYECKHX
3azay.

[Tonb3oBatbes Teopemoit  Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
MpakTH4eCKuX 3a1ad. CTpOUTh MAaTEMAaTUYECKYI0 MOJENb B NPAKTUYECKUX 3a]ayax,
CaMOCTOATENBHO JIENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHE JIJTUHBI.

BriageTs NOHATUSMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIBbHOTO
TpeyroyibHUKa. [10J1630BaThCsl ITUMH MOHATUSAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iMyHbIMU - CIIOCOOAMH) IUIOMIA[L TPEYroJibHUKA W IUJIOIIAIH
MHOTOYTOJBHBIX (pUryp (mosp3ysichk, Ii€ HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

BrageTs NOHATHAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIa, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJax MeXIy XOpJaMu (CEeKYLIMMU) U yriie MeXAy KacaTelbHOU 1
XOpJOM MpHU PEIIEHUH F'€OMETPUYECKUX 3a/1a4.

Brnanerp mOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpuMeHATh OoTy4YEHHbIE 3HAHUS HA PAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIH
U1 3aJa4  pEATbHOM JKU3HM M TPOBOJWTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM IMOJA0OMs M TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIe peE3yiabTaThl OCBOCHHUS MPOrpaMMBbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NIuYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHrue MPSIMOYTOIbHBIX
TPEeyroJbHUKOB»). HaxomuTh (¢ MOMOIIBIO  KaJbKyJIsATOpPa) JUIMHBI ¥ YIJIBI
JUTSL HeTaOJTMYHBIX 3HAYEHUH.

[Tonb3oBaTbes  (opmynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJIECTBOM  JJISl HAXOXJACHHUS COOTHOIICHWH MEXKIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB W KOCHHYCOB IS HAXOXJCHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY), MPUMEHATh UX MPH PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX (uryp. [lomp30BaThCcsi CBOWCTBAMH TIOI00MS TPOU3BOIBHBIX (UTYDP, YMETh
BBIYHCIISATH JUTHHBI ¥ HAXOUTH YTJIbl y TOJ00HBIX Guryp. [IpuMeHsITh CBOWCTBA TOT00MS
B TMPaKTHYECKUX 3aJadax. YMETh MPUBOAUTH MPUMEPHl TOMOOHBIX (UTYP
B OKPYIKaloIleM MHpE.

[Tonp3oBaThCs TEOpeMamMu O TPOU3BEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaTbCa BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUl CMBICI,
OPUMEHATh HMX B PEIICHUH TEOMETPUUYECKUX U (Qu3mdeckux 3amad. [IpumeHsTsH
CKAJIIPHOE ITPOU3BEACHUE BEKTOPOB [T HAXO0XKACHUS JIJIMH U YTJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHSTh €ro B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUJIBHOTO MHOTOYT'OJIbHUKA, JIMHBI OKPYXKHOCTH, JJINHBI
JIyTH OKPY’KHOCTH M PAAUAHHOM MEPHI yIJId, YMETh BBIYMCIATH IJIOIIAAb KPyTrda U €ro
yacted. [I[puMeHsATh MoaydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (WK LEHTPBI) CUMMETPUH (DUTYD, TPUMEHSTH ABUKEHUS INIOCKOCTH
B IIPOCTEUILUX CIIyYasX.

IIpuMeHATH NOy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MATEMAaTHYECKUE MOJEIH
UL 3a7a4  pPEAIbHOW JKU3HM M IPOBOAWTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TMpPUMEHEHUEM TNoJ00HUs U TPUTOHOMETPUYECKUX (yHKUUH (TOJB3YysCh, TIe
HEO0OXO0IUMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEACIICHUS.
reoMeTpudeckue GUrypsl u r€OMETPUYECKHUE Pacno3naBaTth H3y4yeHHbIE TEOMETPUUECKUE (DUTYDHI,
UX CBoMCTBa. M3mepenue OOBEKTHI. OIpeAeJIATh UX B3aMMHOE PACIIONIOKEHNUE, BHINOJHATH
FEOMETPUYECKUX BEJIUUNH MHOroyroJjapHuK, 4epTEXK MO YCIOBHUIO 3a1a4U.
JIOMaHasl. IIpoBoauTH NIPOCTEUIIINE IOCTPOCHUS C IIOMOILIBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIC YTJIbI.
Pabora

C MPOCTEUIITUMU
yepTeKaMu.
N3Mepenune TMHENHbIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATh JTMHEWHBIC U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OILIEHKY UX Pa3MEPOB.

Pemartsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
VTJIOB.

PemaTp 3a1aun Ha B3aMMHOE PaCIIOIOKEHUE
T€OMETPUUYECKUX PUTYD.

IIpoBoauTh KIacCU(PUKALMIO YTIIOB, BHIYUCISATH
JIMHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HE0OXOMMBIC JOKA3aTeIbHBIE PACCYKICHUS.
3HAKOMUTHCS ¢ UCTOPUEN PA3BUTHS T€OMETPUU

TpeyronbHUKU

22

IToHsiTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3naBaTthb napbl paBHbIX TPEYTOJILHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).

71




IIEPBUYHBIC
IIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
ITPOBEAEHHON

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpssMOyTronbHbIN
TPEYTOJIBHUK C YTIIOM

B 30°

BbIBoaMTH cie1cTBUSA (PaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
P®opMyIMPOBAThH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHANKYIISIpa
OTpE3Ka; MepUMeTpa TPEyrolbHUKA.

®opMyIMPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTsh 4epTeky, pemaTh 3aJa4M C IOMOIIbIO
HAXOKJECHUS PaBHBIX TPEYTOJIbHHUKOB.

IIpumMeHsATH TPU3HAKH PABEHCTBA MIPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1ayax.

Hcnoan3oBath LU(PPOBBIE peCcypChl 1JIA MCCAEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBCS € HCTOPHEN PA3BUTHS T€OMETPUN
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[lapannenbHbie MPSMBIE,
CyMMa yTIJIOB TPEYTrOJIbHUKA

14

[TapannensHbie
MpsIMbIE, UX CBOKCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU [IEPECEYEHUN
napajuiesIbHbIX
NPSIMBIX CEKYLIEH).
ITpusHax
NapaJJIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOH
MIPSMOM.

CyMmma yrioB
TPEYTOJIbHUKA.
Buemnue yribl
TPEYroJIbHUKA

@opMyIMPOBATh NOHATHE APALIEIBHBIX MPAMBIX,
HAXOJMTH ITPAKTUYECKUE IIPUMEDBI.

M3yuath cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX IPSAMBIX ceKyiie. IlpoBoautb
JA0KA3aTeJIbCTBA [apaJUICIIBHOCTH ABYX MPSMBIX C TIOMOIIBIO
YIJ10B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BeI4HCasiTh CyMMY YIVIOB TPEYT'OJIBHUKA U MHOT'OYT'OJIbHUKA.
Haxoautp ynciioBsle 1 OyKBEHHbIE 3HAUEHUS YTIJIOB

B TEOMETPUYECKUX 3a1a4ax C UCII0JIb30BaHUEM TEOPEM

0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHUEN PAa3BUTHSA T€OMETPUN

OKpy HOCTb U KPYT.
['eomeTpuueckue
IIOCTPOCHUSA

14

OKpyX HOCTb, XOpJa U
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAasA B yroJl.

D®opMyJIHPOBATH ONpeIeJIeHUs: OKPYKHOCTH, XOP/IbI,
JMaMeTpa U KacaTelabHOM K OKpyKHOCTHU. M3yyarh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH UM pPOBBIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B yIOJI; LIEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPIEHIUKYJISP
KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpyXHOCTb,
ONMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYT OJIbHUK.
IIpocrenmue
3a7a4uu

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats metox ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEPEANHHBIX ITEPIICHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbo ' MT.

OBJageBaTh NOHATHAMHU BIIMCAHHOW U ONMCAHHOM
OKPY’KHOCTEU TPEYroJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY’KHOCTEM.

Pemiatbs OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YIJIa, PABHOIO
JAHHOMY; CEpEIMHHOI0 NEPIEHAUKYIIAPaA JAHHOIO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOMN MPSAMO; OMCCEKTPUCHI JTAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS T€OMETPHUU

[ToBTOpEeHue, 000061IIeHIE 4 [ToBTOpEHUE U Pemarts 3a1a4um Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE CBI3U
3HaAHUH 0000IIIeHHE OCHOBHBIX | MEXIY Pa3IMYHBIMHU YaCTSIMH Kypca
MOHATUN U METOJ0B
Kypca 7 Kjacca
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KUIIACC

0 MPOTOPIIMOHATBHBIX
OTpe3Kax, MOJJ00HBIC
TPEYTOJIbHUKU

Teopema

O TIPOTTOPIIMOHATILHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

Hanmenosanme paznena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U3o00paxkarb U HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciyyan @®opMyIMPOBaTh ONPEAEJCHHUsI: [TapajuieIorpaMmma,
[apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOIBHUK, TpaIeuny, NPSIMOYTOJIbHON TPAIELUN.
poMO, KBaapar), ux Jloka3bIBATh M UCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKK U CBOMCTBA. | MPU3HAKH U CBOMCTBA: NApaJlIeIOrpaMma,
Tpanenwst. OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpanelnu, paBHOOOKOH
PaBHOOOKas 1 Tpareuny, NPsIMOYrOJIbHON TPATIELHUN.
PsIMOYTOJIbHAs IIpuMeHsAT, MeTOA YBOCHUS MEINAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1upoBbie pecypchl A UCCAEAOBAHUS
Meton yiBoeHUSA CBOWCTB M3y4aeMbIX (QUTYP.
MEUaHBI. 3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTUSA TEOMETPUN
[enTpanbHas
CUMMETPUS

Teopema Daneca u TeopeMa 15 Teopema daneca u IIpoBoaUTH MOCTPOCHUS C TOMOUIBIO IUPKYJIA U JUHEUKN

¢ ucrnosnb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONIOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTroJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE, U HAXOAUThH
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Tpaneuus, €€ cpeaHsA
JIVHUS.
[IponopunoHanbHbBIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[ToxoOubIE
TpEyroJIbHUKU. Tpu
IpU3HaKa noao0us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpY PELICHUU
MPAKTUYECKUX 3a7a4

CBA3b C LICHTPOM Macc, HaXOAUTh OTHOILLIEHUE, B KOTOPOM
MEJUaHBbl JEIATCS TOUKOU UX MEPECEUCHUSI.

Haxoauthb nmogo6HbIe TPEYTOIbHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOIINX IPU3HAKOB MOA00HS.
Pemathb 3aga4u Ha 1OAO0HBIE TPEYTOJIBHUKH C TOMOUIBIO
CaMOCTOSTEIIBHOTO ITIOCTPOEHUS YEPTEKEN U HAXOKIACHUS
0JIOOHBIX TPEYTOJIbHUKOB.

IIpoBoaUTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloxka3bIBaTh TpU MPU3HAKA MOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILECHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenue
TUIOIIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYp.
[Tnomaau nogoOHbIX puUryp

14

CBoiicTBa IIoIaaeH
F€OMETPUYECKUX
duryp.

DopMyJIbl

JUTS TIOIIA !
TPEYTrOJIbHUKA,
napajsiesorpaMmma,
Tpanemuu.
Brruncnenue
IUTOIAIEHN CIIOKHBIX

dburyp.

OsgJ1aieBaTh NePBUYHBIMU MpPeACTABIEHUAMH 00 001IeH
TEOPUH TIIOMIAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISTHBIA CMBICIT.

BbIBoaAUTH (pOpMYITBI IIIOMIAH MTapaljiesiorpamma,
TPEYTOJIbHUKA, TPAIeUU U3 POPMYJIIbI TUTOIIAIH
NpsSIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAUTH (OPMYITBI IIOMAAH BBITYKJIOTO
4eThIPEXYTOJIbHUKA Yepe3 AUaroHalu U yroj MeXAy HUMU.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTOU
Oymare, HCNOJIb30BaTh pazOueHne GUrypsl Ha 4acTy U
JO0CTpanBaHHE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[Tnomany momoOHBIX
uryp.

3agauun

C MMPAKTUICCKUM
coJiep KaHUEM.
Pemenne 3amau

C TIOMOIIILI0 METOIa
BCIIOMOTaTEIIbHOM
TIJIOTIATA

Pa30upaTs npuMepbl HCTI0JIB30BAHKS BCIOMOTATEIbHOM
IJIOIIA/IN ISl PEUIEHUSI TEOMETPUUYECKHX 3a7ay.
HaxoauTsp miomaay mogo0HbIX GUryp.

BbI4ncJasTh MIOMIAANA Pa3IUYHBIX MHOTOYTOJBHBIX (QUTYD.

Pemath 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKUM
COJIepKAHHEM

Teopema [Mudaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema I[ludaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKUIHNA OCTPOTo
yTrJia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joxa3biBaTh Teopemy [Iudaropa, ncnoap3oBarhb eé

B MIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJTHPOBATH ONPEACICHUSI TPUTOHOMETPUUECKUX
GyHKIUN OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKHUE COOTHOILLICHHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOILICHUS MEXIY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath (HOpMYyIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JJISI HAXOXKACHUS
COOTHOIICHHUI MEXy TPUTOHOMETPUUECKUMH (PYHKITUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIprMeHATH NTOTyYECHHbIC 3HAHUS U YMEHUS IPU PEUICHUU
MPaKTUYECKUX 33/1a4.

3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
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YTIbl B OKPYKHOCTH.
BrniucanHubie U ONMCAaHHBIC
YETHIPEX YT OJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY)KHOCTEMN

13

Bnucannbie u
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXKTY
KacaTeJIbHON 1
XOPHOM.

Yribl Mexay
XOpAaMu U
CEeKYIIUMHU.
Bnucannbie u
OIMMCaHHbBIC
YEeThIPEX YT OJIbHUKY,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3aj1a4.

Bzaumnuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPEACIICHUS, CBSI3aHHBIE

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, HEHTPAJIbHBIA yro).
HaxoauTp BIHMCAaHHbBIE YIJIIbl, OUPAOIIMECS HA OAHY JYTY,
BBIYHCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM UYEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
PECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3a1a4
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[ToBTOpEeHuUe, 00001ICHIE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX IIOHATUI U
METOJOB KypCcOB 7 U 8
KJIacCOB, 0000IIIeHHE
3HAaHUU

Pemarnb 3ala4i Ha IIOBTOPCHUC, HIUIIOCTPUPYIOIIHUEC CBA3U
MCIKAY pa3IMYHbIMU Y4CTAMU KypcCa

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KUIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
I10JI00MSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MPOM3BEIACHUHT
OTPE3KOB XOP/I,
Teopema

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue

Tpuronomertpusi. Teopemsl 16 Onpenenenue @®opMyJTHPOBATH ONpe/ieJTeHUs] TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIHMHA TYIBIX U IPSIMBIX YTJIOB.

Pemenne TpeyroibsHUKOB ¢yuknuii yriaos ot 0° | BBIBOAUTB TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c paguycoM OIMCAHHOW OKPYKHOCTH).
NpUBEIECHUS. BoiBoauTH GOPMYJIBI /151 BBIYUCJICHUSA TLUIOMIAHAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHUKA YEPE3 JBE CTOPOHBI U YTOJI MEXKIY
Pemienue HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroJbHUKOB. JIMaroHa u ¥ yroi MEXIy HUMH).
I[IpakTHyecKoe Pemath TpeyroJbHUKH.
IpUMEHeHNe Pemath npakTuuecKue 3a/1aun, CBOSAIINECS
JIOKa3aHHBIX TEOPEM K HaXOKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA

[IpeoOpazoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE PEOOPA30BAHUS TTOI00MS.

HccaenoBath OTHOIIEHHUE TUHEHHBIX JIEMEHTOB (DUTYP
pu MpeoOpa3oBaHUU TTOI00MS.

Haxoauts npuMepsl o 1001st B OKpY Karolen
JICCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
XOPp/I, CEKYIIIUX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIMCAHHBIX YIJIOB M MOJIO0OHBIX TPEYTOJbHUKOB.

Pematbs reomeTprdeckue 3aJ1a4u ¥ 3aa41 U3 PEATbHOU
YKW3HU C UCIOJIb30BAHUEM TOI00HBIX TPEYTOJbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pPEIICHUU
FEOMETPUUECKUX
3ajay

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPa
Ha YHCIIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTUHEAPHBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CkansipHoe
IPOU3BEACHHE
BEKTOPOB, €TI0

Hcnmonb30BaTh BEKTOPHI KaK HANIPABIEHHBIE OTPE3KH,
HCCJIe0BAaTh T€OMETPUYECKU (TIepeMeNIeHue) u
(¢u3nueckuil (Cuiia) CMbICIIbI BEKTOPOB.

3HaTh onpeneseHls CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAITHA.
Pemiatb reomeTpudeckue 3aa4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTb €I0 OCHOBHBIE CBOMCTBA.

BbI4ncJasITD CYMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKaJSIpHOE TPOU3BECHUE JIJISl HAXOXKACHUS
JUITMH U yTJI0B
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MIPUMEHEHHE
JUTST HAX 0K JICHUSI
JUTMH U YTJIO0B.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpPOB
IUISL PELICHUS 3a71a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOM.
YpaBHeHune
OKPYXHOCTH.
Koopaunatsl Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IPSMOM.

Meton koopauHaT
IpU PEIICHUU
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3aay

OcBauBaThb NOHATHE NIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IE€KaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSMOM U OKPY’KHOCTH. BoIaeasiTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U paguyca
OKPYKHOCTH 110 €€ YPABHEHHUIO.

PemaTh 3aqaum Ha HAXOXKJIEHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOIA
IIPU PELIEHUH 3314, JUIsl ONPEIEIICHUS] PACTIONOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEIIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN peasIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
Ioab30BaThCst 119 TOCTPOEHUS U UCCIEA0OBaHUI
1IU(POBBIMH pecypcamu.

3HAKOMHMTBHCH ¢ HCTOPHUEN Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
IJIOIIAIb KPYTa.
Brranciienue miomanein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPYXHOCTH, TyTH
OKPYXHOCTH.
Panunannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
Hosb30BaThLCS MOHATHEM IJIUHBI OKPY>KHOCTH, BBEJIEHHBIM
C TOMOIIBIO MPABWJIBHBIX MHOTOYTOJILHUKOB, ONIPeesiTh
YUCJIO T, JIMHY IyTU U palHaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paIuaHHON MEPHI yria

K IPalyCHOM ¥ HA00OPOT.

OnpeneasiTh MWIOMAIb KpyTa.

BoiBoauths ¢gopMyJibl (B rpayCHOM U pauaHHON Mepe)
JUTSL ITUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaan Guryp, BKIFOYAIONTUX SJ1E€MEHTHI
OKPY>KHOCTH (KpyTa).

Haxoauthb miomaau B 3a1a4ax peajibHON KU3HU

JIBUM>KEHUS TITIOCKOCTH

ITonsTue o IBMKEHUU
TIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30uparte npumepsl, WILTIOCTPUPYIOIINE TOHATHUS
JNBHKCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MApaJIIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPBI M OCH CUMMETPUI NpocTelmux Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEPHI).
Hcnonb30BaTh 11 TOCTPOCHUS U UCCIENOBAHNN

U pOBBIE peCypChbl

[ToBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHN U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAs, YOI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI
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METOJI0B KypcoB 7—9
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl u ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKHUX
BEJIMYMH.
TpeyroJbHUKH.
[TapamnensHbie 1
MEPIICHANKYJISIPHbBIC
IIPSIMBIE.

OKpy»X HOCTb U KPYT.
I'eomerpuueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brniucanueie u
OIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanusie

TPEYTroJIbHUKH, IPSAMOYTOJbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTprca U BbICOTa TPEYroJIbHUKA, Mapaljie]IorpaMm,
pOMO, IPSIMOYTOJILHUK, KBAJIPAT, Tpanelus; OKPY>KHOCTb,
KacaTelibHas, paBEHCTBO U mojobue duryp,
TPEYTroJIbHUKOB; MapajuieIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXKAY MPSMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKHU U MPSAMOM; [NINHA, PACCTOSHUE, BEJIMYUHA YIJIa,
IUIOIIA/b, TIEPUMETD.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIBHUKOB, JINTMHBI OKPYKHOCTH U IUIOIIAAN KPYra,
00bEMa MPSIMOYTOJILHOTO TTapasuiesienunea.
OnepupoBarb NOHATHUAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP; UCMOJIb30BATH 3TH MTOHATHUS JJI5
MPECTABJICHUS JAHHBIX U PEIICHUS 3a]1a4, B TOM YHCJIE

U3 JIPYTUX YICOHBIX MPEIMETOB.

PemiaTh 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EH MEXKY Pa3JIMUYHbIMU YacTsIMU Kypca.
BpiOMpaTs MeTO I pelIeHNs 3a1a4u.

Pemars 3aja4m 13 NOBCEAHEBHOM KU3HU
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Y OTIMCaHHBIC
YETHIPEXYTOJLHUKHU.
Teopema ITudaropa u
Havasna
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIBbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanms
IJIOCKOCTH.
Jpmxkenus. [logooue.
Cummerpus.
IInomans.
Brruncnenne
romaae. I momanu
NoI00HBIX QUTYP.
JlekapToBbl
KOOpPJIMHATHI Ha
MJIOCKOCTH.

Bekrops!

Ha TJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

66
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PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

B coBpemenHOM 1udpoBOM MUpE BEPOSTHOCTh U CTAaTHCTHUKA MPHOOpPETAIOT BCE
OOJIBIIYIO0 3HAYMMOCTb, KaK ¢ TOUKH 3PEHUS TPAKTUUECKUX MPUITOKEHHUM, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOAMMOM KaKIOMYy 4eloBeKy. Bospacraer uucio mpodeccuii,
IpU OBJIAJCHUH KOTOPHIMH TpeOyeTcs Xopomias 0a3oBas MOATOTOBKAa B 0OJIAcTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsl MPOJOJIKEHUSI 00pa30BaHus U
JUISL YCTICTIIHOM MPO(eCCHOHATBHON Kapbephl.

Kaxxpiii yenoBek MOCTOSHHO MPUHUMAET PELICHUS] HA OCHOBE UMEIOLINXCS Y HETO
TaHHBIX. A i1 0OOCHOBAaHHOTO TPHUHATHS PEIICHHS B YCIOBUAX HEAOCTaTKa WIU
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUYECKOE MBIIIUICHHUE.

HMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YyHKIHMOHAJIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B C€0sl B KauyeCTBE HEOThEMIIEMOM
COCTaBJISIFOLIECH yMEHHE BOCIPUHUMATh U KPUTHUYECKH AHAJIU3UPOBATH MH(OPMALHIO,
MPECTaBICHHYIO B Pa3jINYHbIX (JOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pEeabHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
pACYETHL.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MpHHIMIIAaMUA cOOpa, aHaiIW3a |
OpeJCTaBICHUS JaHHBIX U3 Pa3IM4yHbIX cdep >KM3HM OOIIecTBa W TrocyAapcTBa
npuoOuiaeT oOydalluxcs K OOMIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKA OpraHW3alMu mepedbopa u monacyéra yucia
BapMaHTOB, B TOM YHCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3maér maremMarnueckuil (GyHAamMeHT Uil (OPMHUPOBAHUS KOMIIETEHUUN
B oOysactu uHPOpMATUKH M TUGPOBBIX TexHoJoruid. [IpM M3ydeHUU CTATUCTUKH H
BEPOATHOCTH OOOTAIAOTCs MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJaX €ro UCCIeqoBaHMs, (GOPMUPYETCS MOHUMAHUE POJIM CTATUCTHKHU Kak
UCTOYHMKA COLMAIBHO 3HAYMMON WHGOPMAMUM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUU C JaHHBIMHU MENSIMHU B CTPYKTYpe MpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTATHUCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECICHBI CICAYIOLINE
coJepkaTenbHO-MeToAnueckue JuHuu: «lIlpencraBieHre AaHHBIX W OIMCATENbHAs
CTaTUCTHKA», «BepoATHOCTBY, «IMeMEeHThl KOMOWHATOpUKN», «BBeneHne B TEOPHUIO
rpadoBy.

Copepxanne mmHun «lIpencraBneHre MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CII’KUT OCHOBOM Jyisi (POPMHUPOBAHUS HABBIKOB PAOOTHI ¢ MH(POPMAIIUECH: OT UYTCHUS U
UHTEpIIpeTallud MH(POpMAIMM, MpPEICTaBICHHON B Ta0iMLax, Ha JIuarpamMmax u
rpadukax, 10 coopa, IpeCTaBICHUs U aHAJIM3a JAHHBIX C MCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpPEeAHUX M pacceuBanus. Pabotas c gaHHBIMY,
oOydJaroniyecsi ydaTcsi CUMTBIBaTh M HHTEPIPETHPOBATH JaHHbIC, BBIIBUTATb,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, Pa3MBIIUIATH Hall PaKkTopamu,
BBI3BIBAIONIMMHM HW3MEHUYMBOCTb, M OIICHMBaTh WX BIHUSHHUE Ha paccMaTpUBacMbIe
BEJIMYUHBI U MTPOLIECCHI.

NHTYynTHBHOE TMPEACTAaBICHUE O CIy4allHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHJEHIMN CTAaHOBUTCS MOTHMBHUPYIOUIECH OCHOBOM IJisi M3YUYECHUS
TEOpUU BepOsATHOCTEN. boubiioe 3HaueHNe UMEIOT MPAKTUYECKUE 33JaHHs, B YACTHOCTH
OTIBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMH MOJCIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCSA KaK Mepa MpaBAoNnofo0us CIy4aitHOTO COOBITHSI.
[Tpu n3yuenuun yueGHOro Kypca 00ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIIINMUA METOAaMU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4yalWHBIX OHKCHEPUMEHTaX C PABHOBO3MOXXHBIMU
3JIEMEHTAapPHBIMU MCXOJaMH, BEPOSTHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMMHU CTaBUTHh H
pemarh Oosee CIOXKHbIE 331aun. B yueOHbI Kypc BXOAST HadaJbHbIE MPEICTABICHUS
O CIIy4alHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaromIuxcs
C MHOKECTBAaMU U OCHOBHBIMM OIIE€palMsIMH HaJ MHOXXECTBAMM, paccMaTpUBAIOTCA
OpUMEpbl NPUMEHEHHUs /s peUleHMs] 3ajad, a TaKKe HCIOIb30BaHUS B JPYTUX
MaTEeMaTHUECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposiTHOCTh B CTaTHUCTHKAY, B KOTOPHIA
BXOJAT paznensl: «[IpencraBieHne AaHHBIX M ONMCAaTEIbHAsl CTATUCTHKA,
«BeposTHOCTBY, «I1eMEeHTbl KOMOMHATOPUKNY, «BBeeHNe B TEOPHUIO IpadoBy.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UIsI M3y4yeHUS YYeOHOTO Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 vaca: B 7 kiracce — 34 vaca (1 vac B Hemenio),
B 8 kacce — 34 vaca (1 gac B Hemeno), B 9 kiacce — 34 yaca (1 yac B Hezelio).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienrie JaHHBIX B BUJIE TaOJUIl, AuarpaMmm, TrpadukoB. 3amoJiHEHUE
Ta0JHI], YTEHHE W MOCTPOCHUE AMArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Utenune rpadukoB peandbHBIX MporieccoB. M3pieuenne wHGOpMAIUA U3 IUATPaAMM U
TaOJIHII, UCTIONH30BAHNUE U MHTEPIPETALINS TAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeAHee apupMeTHYecKoe, MeauaHa, pa3Max,
HauOOJbIIIee U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX JaHHBIX. [I[puMepsI ciayuaitHoM
U3MEHYUBOCTH.

CrnydaliHbIN SKCTIEPUMEHT (OMBIT) U Cy4yailHOe coObITHE. BEpOSITHOCTh U YacToTa.
PoJib Ma0BEpPOSITHBIX U IPAKTHUECKU JOCTOBEPHBIX COOBITHI B MIPUPOJE U B OOIIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncno pédep U CyMMapHasi CTETICHb
BepuinH. [IpencraBnenue o ca3Hoctu rpada. Llenu u nukiel. [Iytu B rpadax. O6xon
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rpada (dsepoB yth). [IpenacraBinenue 06 opueHTUpoBaHHOM rpade. Pemenue 3amau
C MOMOIIBIO IpadoB.

8 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUII, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOKeCTBO. Onepanuy HaJi MHOKECTBaAMHU:
oObenuHeHue, nepecedeHue, nomnoiaHeHue. CBoICTBa omepanuii HaJl MHOXKECTBAMH:
IIEPEMECTUTENBHOE, COUETATENBHOE, PACTIPEAEIUTENBHOE, BKIIOUeH . Vcrions30Banne
rpaduueckoro mpeACTaBICHUS MHOXECTB [JIsl OMHCAHMS pEaIbHbIX IPOIECCOB U
SBJICHUH, IIPU PEIICHUU 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbita. CiydaitHeie coObITHs. BeposTHOCTH
coObITUH. ONBITBI C PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMU COOBITUSAMHU. CiyyaliHbIN
BbIOOp. CBs3b MEXAY MajJOBEPOSATHBIMU M IPAKTUYECKU JIOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBa IEPEBBEB: E€IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCAYEH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4uciioM pedep. IlpaBuino yMHOXKEHHS.
Pemenue 3aau ¢ momouisio rpagos.

[IpotuBononoxHeie coObiTud. JnarpamMmma Diinepa. OObeAMHEHNE U TIEPECEUCHUE
coobiTnii. HecoBmecTtHbie coObITHS. DOpMylia CIOXKEHHS BEPOSTHOCTEH. Y cClIoBHas
BeposiTHOCTh. [IpaBuno ymHoxeHusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIIEPUMEHTa B BHJAE JepeBa. PemieHune 3a1ad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOUIBIO J€PEBA CIYUYANMHOTO SKCIIEPUMEHTA, IUArpaMMm JWiiepa.

9 KUIACC

[IpencraBiienre NaHHBIX B BUAE TAOJUIl, IUarpaMm, rpadukoB, MHTEpHpeTAIUs
JMaHHBIX. UTeHHEe U OCTPOCHHE TaOIHII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u ¢akrtopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosibHUK
[Tackans. Pemenue 3amau ¢ MCNOJIb30BaHUEM KOMOWHATOPUKH.

I'eomeTpuueckast BeposTHOCTh. CiaydailHbIi BBIOOp TOYKM U3  (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygauya. Cepusi ucnbIiTaHuil 10 nepBoro ycmexa. Cepust
ucneITanuii bepaysmum. BeposTHOCTH COOBITHIT B cepru UCTIbITaHUI bepHym.

CnyvailHas BelIMYMHA W PACOpeNeNICHHE BEPOSTHOCTE. MaremaTtuueckoe
OXHUJaHue U nucnepcus. [Ipumepsl MaTteMaTH4eCKOro OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEJIMYMHBI. MaTeMaTHyeCKoe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[TonsaTtue o 3akoHe 60BIINX yncell. 3MepeHnre BeposTHOCTEN C MOMOIIBIO YacTOT.
Ponp 1 3HaUeHME 3aKOHA OOIBIINX YHCEIT B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS MPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOydeHwus B 7 KJjacce:

Yutate wuH(OpMaIUio, TPEACTABICHHYI0O B TaOmuIlax, Ha JaHarpammax,
MIPEACTABIIATh JaHHBIC B BUJIC TAOJIMII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOI0UATHIE)
Y KPYrOBBIE) 10 MACCUBAM 3HAYEHUI.

OnuceIBaTh ¥ UHTEPIPETUPOBATH PEATHHBIC YUCIOBBIC JaHHBIC, MPEICTABICHHBIC
B TAOJIMIIaX, HA AUarpamMMmax, rpadukax.

Hcrnonp30BaTh 411 OMUCAHUS JAHHBIX CTATHCTHUYECKHUE XApPAKTEPUCTUKU: CPEITHEE
apupMeTHYecKoe, MeInana, HanboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

Nmeth nipesicTaBiIeHUE O CTy4YalHON M3MEHYMBOCTH Ha MPUMEpax LeH, GU3NUEeCKUX
BEJTMYMH, AHTPOIIOMETPUYECKUX TaHHBIX, UMETh IPEJACTaBICHUE O CTATHCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pe3yIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwms B 8 Kjacce:

W3Bnekats U npeoOpa3oBbIBaTh HHPOPMAIUIO, MIPEICTABICHHYIO B BUE TaOIuL,
JarpaMm, rpauKoB, IPEICTaBIATh JaHHBIE B BUJIE€ TA0JIHUII, TUarpamMmm, rpadukoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTHYECKUX NIOKA3aTeIel: CPEIHUX 3HAUYCHUN
U Mep paccenBaHus (pa3max, AUCTIEPCHUS U CTaHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOThI COOBITHN, B TOM YHCIIC
1O pe3yibTaTaM U3MEpPEHUN U HAOIIOEHU .

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTH
AJIIEMEHTAPHBIX COOBITUIA, B TOM YHCJIE€ B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMHU.

Hcnonp3oBath rpaduyeckue MOJENHU: JEpPEeBO CIY4aHOIO 3KCHEPHUMEHTA,
ayarpaMMBbl DWiiepa, YucaoBas npsmas.

OneprpoBaTh NOHATHUAMHU: MHOKECTBO, ITOAMHOXKECTBO, BBINOJIHATH ONEPALUU
HaJl MHOXKECTBAMHU: O0ObEIMHEHHE, NTIEPECEUCHHE, JOTOTHEHUE, TEPEUUCIISATh SJIEMEHTHI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaguueckoe MpeaCcTaBICHUE MHOXKECTB U CBSI3€M MEXIy HUMHU
JUIS ONMCAHMS IPOLECCOB WM SIBIICHHWM, B TOM YHCIIE NPH PELICHUU 3aJad U3 JIPYTHUX
y4€OHBIX MPEAMETOB U KYpPCOB.

[IpeameTHBIC pPE3yNbTaTBl OCBOSHHUS NPOrPaMMbI y4e€OHOTO Kypca K KOHILY
oOydenus B 9 Kjacce:

W3Bnekate u mpeoOpa3oBeIBaTh HMHQPOPMAINIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHJAE TaONMIl, IuarpamM, rpadukoB, MPEACTAaBIATH JaHHbIE B BHJE
TabNIuUII, AUarpaMm, rpauKoB.
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Pemarp 3amaun  OpraHuM3oBaHHBIM  MEepeOOpOM  BapHAHTOB, a  TakKXke
C UCIIOJIb30BaHMEM KOMOMHATOPHBIX NPABUI U METOJIOB.

Hcnonp30BaTh onucaTenbHbIe XapAKTEPUCTUKU I MACCUBOB YMCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPETHHAE 3HAYECHUSI U MEPBI PaCCEUBaHMS.

HaxoauTe 4acTOThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YHCIE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOII0IEHU.

HaxoauTs BEpOATHOCTH ClTydyallHbIX COOBITHI B U3yUEHHBIX OINbITaX, B TOM YUCIE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIeXa, B CEPUAX UCIBITaHUN bepHyum.

HNmeTh npencTaBiieHUE O CIy4aHOW BEJIMYMHE U O PACTIPEACTICHUN BEPOSATHOCTEM.

NMmeTp mnpeacTaBieHHE O 3aKOHE OOJBIIMX 4YHUCEN Kak O MPOsBICHUU

3aKOHOMEPHOCTH B CITy4yallHOM M3MEHUMBOCTH M O POJM 3aKOHa OOJIBIIUX YHCEIl
B IIPUPO/I€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KosimuecTBo OCHOBHOE COZIEp/KAHNE OCHOBHBIE BH/JIBI IEATELHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 [Ipencrasienne naHHBIX OcBauBaTh COCOOBI NPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMYHBIM
naHHbIM. V3Bneuenue u
UHTEPIIpEeTalns TAOINIHBIX
nanHbIX. [IpakTuueckas
pabota «Ta0muub.
['paduueckoe
MPEICTABICHUE JAaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. Urenue u
IIOCTPOEHUE AUATrPaMM.
[Tpumeps! nemorpaduueckux
JUarpaMm.

[Ipaktrueckas pabora
«JlnarpaMmbD»

CTaTUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB
C MOMOIIIBIO TaOJINIL U AUATPAMM C UCIIOJIb30BAHUEM
aKTyaJIbHbIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEIBCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
Y IPUPOJHBIE SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaduyecKuMu MpeACTaBICHUSAMH JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX pabOT

OmnucareapHast CTATUCTHUKA

Yucnossie HaOopbl. CpenHee
apupMeTH4YeCKoe.

Menunana yncinoBoro Habopa.

OcBauBaTh NOHSATHS: YUCIOBOU HaOOP, Mepa
[EHTPaJIbLHON TEHJECHIIUK (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupmMeTnyeckoe, MeAraHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[Ipaktrnueckas padorta
«CpenHue 3HaYEHU.
Haubonblee 1 HauMeHbIIIEE

3Ha4YCHHA YU CIIOBOT'O Ha60pa.

Pasmax

OnuceIBaTh CTATUCTHUECKHE JJAHHBIC C TIOMOIIILIO
CpemHero apu(pMeTHIecKoro U Meananbl. Pemarh
3a/Ja4m.

HN3yuaTh CBOMCTBA CPEAHUX, B TOM YHCIIE

C TTIOMOIIIBIO IIU(POBBIX PECYPCOB, B XOJIE
MPaKTHYECKUX paboT.

OcBauBaTh NOHATHSA . HaNOOIbIIIEE 1 HANMEHDIIIEE
3HAYCHUS YUCIIOBOTO MAacCUBa, pa3Max.

Pemathb 3agaum Ha BEIOOD croco0a omucaHus
JTAHHBIX B COOTBETCTBUU C MPUPOJAOMN JAHHBIX U
LSJISIMUA UCCIIETOBaHUS

CnyqaﬁHaﬁ HN3MCHYHNBOCTD

Ciy4aliHast U3BMEHUYUBOCTD
(mpumepsr). YactoTa
3HAa4YE€HUN B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsl.
[IpakTruueckas padbora
«CnyyaiiHast "3MEHUYNBOCTB)

OcBauBaTh MOHATHA YaCTOTA 3HAYECHHI B MaCCHBE
JAHHBIX, TPYIIUPOBKA TaHHBIX, THCTOTPAMMA.
CTpouTh 1 aHAIM3MPOBATH I'MCTOIPAMMBI,
NOAOUPATH MOAXOIAIIAN 1IAr TPYIIIHPOBKHU.
OcBauBaTh rpapuueckue npeacTaBiIeHUs pa3HbIX
BUJIOB CIIy4aliHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO U(POBBIX PECYPCOB, B X0J1€
IPaKTUYECKON pabOThI

Bsenenne B Teopuro rpados

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmoMmo1pio rpada. CTeneHpb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pédep u cymmapHas
creneHb BepiuH. Lens u

OcBauBath nousitusi: rpad, BepmmrHa rpada, pedpo
rpada, creneHb (BaJIEGHTHOCTh BEPILUHBI), LIETIh U
1170:9)

OcBauBaTh NOHATHSA ITYTh B Tpade, dIIepoB MyTh,
00xo1 rpada, OpUeHTUPOBAHHBIN Tpad.

PemaTh 3a1a4u Ha OMCK CyMMBI CTEIIEHEW BEpUINH
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nuki. I1yTe B rpade.
[IpencraBieHme O CBA3HOCTH
rpada. O6xox rpada
(3iiJ1IEpOB MyTH).
IIpencraBienue

00 OpHEHTHPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xo/1a rpada, Ha MOUCK MyTei

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cIOCOOBI NPEJCTABICHUS 33]1a4 U3 Kypca
anreOpbl, FTEOMETPHUU, TEOPUH BEPOSTHOCTEH, IPYTHX
MPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANEKTPUYECKHUE 1IN, PYHKIIMOHATbHBIC
COOTBETCTBHS) Ha MPUMEPaAxX

BeposiTHOCTB 1 yacToTa
CIIy4aHOTO COOBITHS

Ciy4ailHbIi ONIBIT U
clly4aifHoe coObITHE.
BepoATtHOCTh 1 yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHII B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpajibHas KOCTh B TEOPUHU
BEPOSTHOCTEN.
[Ipaktrueckas pabora
«YacToTa BBIIAICHUS OPJIay

OcBauBaThb NOHATHSA: CIIyYalHbIN OMBIT U
ciy4ailHoe cOOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IPUPOJE U OOIIECTBE HA BAXKHBIX PUMEPaX
(aBapuu, HECYACTHBIE CITy4au, 3al[UTa IEPCOHATBHOM
uHdopMaInm, nepeaada TaHHbIX ).

HN3y4ars posib KIIACCUUECKUX BEPOSTHOCTHBIX
Mojieniel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEH.

HaOJuronath 1 M3y4aTh 4YacCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YKCJIE C TOMOIIbIO IIU(POBHIX
PECYpPCOB, B X0OJI€ MPAKTUUECKON pabOThI

O0o011enue,
cUCTEMAaTH3allig 3HAaHUU

[IpencraBneHune NaHHBIX.
OmnmcarenbHas CTAaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
cOOBITHA

IloBTOPATH H3yYEeHHOE 1 BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTtpb 3a1a4u Ha NIpeCTaBICHUE U ONKUCAHUE
JaHHBIX C TIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMepPbI CITy4ailHbIX COOBITUH,
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MaJIOBEPOSATHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, HX POJH B IPUPOJE U KU3HU
YeJI0BEKa

OBILIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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8 KUIIACC

7 xnacca

OmnucarepbHas CTaTUCTUKA.
CnyyaiiHasi U3BMEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSATHOCTEM:
MOHETA U UrpajibHasi KOCTh

HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI ICITEILHOCTH O0yYarOIIHXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiienye TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUMU.

PemiaThb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
Pemats 3aa4m Ha IpECTABICHUE TPYNIITUPOBAHHBIX
JIAaHHBIX U OMKMCAHUE CIIYYaliHON U3MEHUYHMBOCTH.
Pemiathb 3aga4m Ha onpeAEIEHUE YACTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIyUYaHBIX COOBITUM, UX
POJIM B PUPOJIE U )KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne TaHHBIX

Otknonenus. ucnepens
YUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHUE
JHCJIOBOTO HAabopa.
Jlnarpammebl paccenBaHuUs

OcBauBaThb NOHATHS: AUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OIIMCAaHUA paCCCUBAHUA NAaHHbBIX.

BI)I}IBI/Il"aTI) runorTe3nl 00 OTCYTCTBHUH WJIN HAJTUYIHH
CB:A3H 110 AuarpamMmam pacCCBaHU:].

CTpOI/ITb JuarpaMMbl paCcCCHUBaHU 110 HMCIOIIUMCA
JAaHHBbIM, B TOM 9HCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHoOXecTBa

MHO0XEeCTBO, II0JIMHOKECTBO.
Onepauuu Haj
MHOECTBaMU:
o0beIMHEHHE, TIEpECCUCHUE,
JIOIIOJIHCHHE.

CgolicTBa onepanui

HaJ MHO>KCCTBaMHU:
MEePEMECTUTENIHHOE,
coyeTaTesIbHOE,
pacrnpeieIuTeNNbHOE,
BKJIFOUCHHUS.

['paduueckoe
npeACTaBICHUE

MHOKECTB

OcBauBaThb NOHATHS . MHOKECTBO, DJICMCHT
MHO>X€CTBA, ITOJMHOXKECTBO.

BbINOJIHATH onepanyu HaJ MHOXKECTBAMU:
o0beIMHEHUE, TIEpeceUeHHUE, TOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIPEACTUTEIILHOE, BKIIOUCHUSI.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33724 U3 IPYTUX YICOHBIX
MPEJIMETOB U KyPCOB

BeposTHOCTS Cily4aliHOrO
COOBITHS

DnemMeHTapHbIe COOBITHS.
CrnydaitHble COOBITHSL.
brnaronpustcrByromue
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSMU.
CayyaitHblif BEIOOD.
[IpakTtrueckas pabora
«OMnbITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTh
0JIaroNpUATCTBYIOMIUX dJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN

COOBITHH 1O BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUI

CJIy4allHOIO OIIBITA.

Pemarh 3a1aumn Ha BEIYKCIICHUE BEPOSITHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C IOMOUIBI0 KOMIIBIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(c UCIIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
JIPYTUX MOJENEN) B X01€ IPAKTUUECKON pabOThI

Brenenue B Teoputo rpados

JepeBo. CBoiicTBa aepeBa:
€JMHCTBEHHOCTh MYTH,
CYLIECTBOBAHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
peoep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad Oe3 1uKIIa,
BHCSIUas BepIIUHA (JIUCT), BETBb JEpeBa, MyTh

B JIEpeBe, JUaMETp JepeBa.

HN3yuarts cBOMCTBA JIcpeBa: CYNIECTBOBAHUE BUCSUYEH
BEPIIUHBI, €AUHCTBEHHOCTh ITyTH MEXY JIBYMsI
BEPILIMHAMMU, CBA3b MEXK/y YHCIIOM BEPILIHUH U YHACIOM
peoep.

Pemarh 3a1aun Ha NOUCK U NEPEYUCIICHUE ITyTEU

B JIepeBe, OIpeeieHUe Yrcia BEPIIUH Wi pédep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UUCIIC

C IPUMEHEHHEM TTPaBUJIa YMHOKEHHUS

CrydaitHble COOBITHS

[IpoTuBOIIONI0XKHOE COOBITHE.
Juarpamma Diinepa.
OObeauHeHne U IepeceyeHne
coObITiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSATHOCTEH.
[IpaBuiio ymMHOXEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BEepOSATHOCTh. HezaBucumeble

OcBauBaTh NOHATHSI: B3aUMHO ITPOTUBONOJIOKHBIE
COOBITHS, OTIepaIluy HaJl COOBITUAMH, 00bETUHEHNE U
nepeceueHue coObITUl, Auarpamma Dditiiepa (Ditnepa—
BenHa), coBMeCTHbIE U HECOBMECTHBIE COOBITHS.
H3yuath TeopeMbl O BEpPOATHOCTH 00bEIUHEHHUS

JBYX COOBITUH ((POPMYIIBI CIOKEHUSI BEPOSITHOCTEN ).
Pemiath 3a1a4u, B TOM YHCIie TEKCTOBBIC 3a/1a4H

Ha OMpeJeIeHNEe BepOsATHOCTEH O0BEAUHEHUS U
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coObiTus. [IpencraBienue
CIIy4alHOI0 dKCIIEPUMEHTA
B BUJIE JepeBa

MepecevyeHusi COOBITHIA C TOMOIIBIO YHCIIOBOM
npsIMOM, TuarpaMm Jiiepa, popMyIbl CIOKEHUS
BEPOSTHOCTEH.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXKECHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOSATHOCTH, HE3aBUCHUMBIE
COOBITHS AEPEBO CITYYaHHOTO OIbITA.

N3yuarts cBolicTBa (Onpe/eeHs ) He3aBUCUMBIX
COOBITHIA.

Pemats 3aa4m Ha onIpeAEICHUE U UCTI0JIb30BAHUE
HE3aBUCUMBIX COOBITHI.

PemiaTh 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIOBHBIX, C UCIIOIb30BAaHUEM JIEPEBA
CIIy4ailHOTO OMbITa

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHN

IIpencraBieHne JaHHBIX.
OnucarenbHas CTaTUCTHKA.
I'padwl. BepositHOCTh
CITy4aifHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

PemaTe 3agaum Ha NpeICTaBICHUE U ONMCAHKE
JAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemarsb 3agauu ¢ npuMeHeHueM rpagos.

PemaTe 3a1a4m Ha HAXO0XKIECHUE BEPOSITHOCTH
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX

C PaBHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Pemarp 3aga4u Ha HAX0XKJCHUE BEPOSATHOCTEMN
0OBbEMHEHUS U TIEpeCceUEHUs COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C HCTIOIb30BaHUEM IpapUUECKUx
IIPEICTABIICHUN U IEpEBa CIIy4ailHOTO OIIBbITA.
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PemaTh 3agauu Ha iepedrcieHne KOMOMHAIUH
(uMcna nepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HaXO0JICHUE BEPOSITHOCTEN COOBITHI C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyronbHuka [Tackans

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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9 KUIACC

8 kiacca

OnucarenbHas CTaTUCTHKA.

Omnepanuu Hal COOBITUSIMU.

HezaBucumocTh COOBITUI

HaumenoBanue pazgena |[KosmuectBo OcHOBHOE cofepKaHue OcHOBHBIE BUJIBI ACSATEILHOCTH 00YUYaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. IMoBTOPATH H3YyUEHHOE U BBLICTPAUBATH CUCTEMY

3HAHUM.

Pemarts 3aa4um Ha pe/ICTaBICHUE U ONUCAHUE
JTAaHHBIX.

Pemiathb 3aga4m Ha HAXOXKIAECHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEpECEUEHUs COOBITH, B TOM YHUCJTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABJICHUMN U JEPEBA CIIYYaHOTO OIBITA.
Pemarts 3a1aum Ha nepeunCIIeHNe KOMOUHAIIUIMA
(4mciia mepecTaHOBOK, YHCIIa COYSTAHUMN ),

Ha HaXO0XJICHUE BEPOSITHOCTEN COOBITUIA

C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJIS

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

DNeMeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

Couetanus ¥ 4YUCIIO
coyeTaHuil. TpeyroapHUK
[Tackais. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHMSI, YIOPSI0UeHHAs 1apa, Tpoilka OOBEKTOB,
NEpPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAaHHUE, YUCIIO
COYETaHUM, TpeyroibHuK Ilackans.

Pemiath 3a1a4M Ha IepeUnCICHUE YIIOPSAOUYECHHBIX
nap, TPOeK, IEPEUNCIEHUE TIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIA
AIEKTPOHHBIX TAOIUI)

Pemiath 3a7a4u Ha MPUMEHEHHE YKCIIa COYCTAHUNA

B anreOpe (CokpaménHoe YMHOXKEHUE, OMHOM
Hprotona).

Pemath, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYMCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C ITOMOIIIBIO
DJIGKTPOHHBIX TAOJHUI] B X0J1€ TIPAKTHUECKON pabOTHI

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTpE3Ka,
U3 YT OKPY>KHOCTH

OcBauBaTh NOHSATHE I’COMGTpI/I‘-IeCKOI‘/II BCPOATHOCTH.
Pemarn 3ala9YM Ha HAXOXIACHHUC BGpOHTHOCTGfI

B OIIbITAX, IMPCACTABUMBIX KaK BBI60p TOYCK

N3 MHOI'OYIr'OJIbHHKA, Kpyra, OTpC3Ka NI AyTr'
OKPYZKHOCTH, YHCJIOBOI'O IIPOMCIKYTKA

Wcnpitanus bepryinu

HcneiTanue. Ycnex u
Heyaada. Cepus UCTIBITAHUN
JI0 TIEPBOT0 ycrexa.
HcnbiTanus beprymn.
BepostHOCTH COOBITHI

B CEpUHU UCTIBITAHUI
bepuymnu. [Ipaktuueckas
pabota «VcnbeiTanus
bepnymum»

OcBanBaTh NOHSTHS: UCIIBITAHUE, YIIEMEHTAPHOE
coOBbITHE B UCIIBITAaHUU (yCIEX U HEy/Aaua), Cepus
VCIIBITAHWM, HACTYIUICHHE TIEPBOTO yCIIEXa
(Heynaum), cepust ucnbITaHuil bepHysm.

Pemarh 3aga4mM Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCIIBITAHUIA IO IEPBOTO YCIIEXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU IPOTrPECCUM.

Pemars 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHym, Ha HAXOXKICHUE BEPOSITHOCTH
ONPENEIEHHOTO YMCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuyaTh B X04€ NPaKTHYECKOH padoThl,
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B TOM YHCJIE C MOMOUIBIO [IU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI

bepuynnu

Crny4daitHas BeM4nHA 6 CnydaiiHas BeIM4MHA U OcBOMTH MOHATHUSA. CITydaiiHas BEJIMYMHA, 3HAYCHUE
pacnpeneneHue CJIIy4allHOM BEJIMYMHBI, PACIIPEICIICHUE
BEPOSITHOCTEM. BEPOSITHOCTEM.
MaremMaTtndeckoe 0KUAaHnue N3y4ats 1 00CyKIaTh IPUMEPHI TUCKPETHBIX U
Y JUCIIEPCHUs CIIy9anHON HEIPEPBIBHBIX CIyYalHbIX BEJIHYUH (POCT, BEC
BEJIMYUHBL. [Ipumepsl YEJI0BEKa, YUCIICHHOCTh HACEJIEHUS], IPYrue
MAaTEMATUYECKOT0 OKUIaHUs | U3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS
KaK TEOPETUYECKOTO B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
CPEAHEro 3HAYEHHUsI BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OTIBITAMU
BEJIMYUHBI. (6pocaHre MOHETHI, UTPATTBHON KOCTH, CO CITy4aiiHbIM
[TonsaTue o 3aKkoHE OONBIINX BBIOOPOM H T. II.).
yucel. M3mepenue OcBauBaTh NOHATHUS: MATEMATUYECKOE OXKUTAHUE
BEPOSITHOCTEN C TOMOUIBIO CJIy4alHOM BEJIMYHUHBI KaK TEOPETUYECKOE CPEIHEE
gacToT. [I[puMeHeHre 3aKk0oHa | 3HAYEHHE, TUCTIEPCHS CIIyYalHOW BEJIMYHUHBI KaK
OOJIBIIIUX YHCEN aHaJIOT IUCIIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3a1aum Ha BBIUKMCIIEHUE MATEMATUYECKOTO
OKUJIAHUS U JUCTIEPCUU TUCKPETHOU CIIy4aluHON
BEJIMYHHBI 110 3aJaHHOMY PACIIPEIECIIEHUIO, B TOM
YHUCIIE 3a1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIACTIEPCUEN HEKOTOPBIX pacIpelesIeHUl, B TOM

YU CJIE PACIPEICIICHUS CIyYaHOW BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUU UCIIBITAHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHS B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCH C 3aKOHOM OO0JIBIIMX YKcel (B popme
bepHymn): npu OOJIBIIOM YHCIIE OIBITOB YaCTOTA
COOBITHS OJIU3KA K €r0 BEPOSTHOCTH.

PemaTh 3agauu Ha U3MepeHUE BEPOSITHOCTEN

C IOMOUIBIO 4acTOT. QO0CYKAATH POJIb 3aKOHA
00JBIIMX YKCeNl B 0OOCHOBAaHUHM YaCTOTHOTO METOAA
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX YKCET B IPUPOJIE U
B )KU3HH YE€JIOBEKA

O0600u1eHre, KOHTPOJIb 9 [IpencraBnenne TaHHBIX. IHoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHast CTaTUCTHKA. 3HaHUMU.
BeposATtHOCTS CilydaliHOTO Pemars 3a1a4M Ha IPECTABICHUE U ONTUCAHUE
COOBITHSA. DIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiinsle | PemaTh 3agaum Ha HaX0XKIEHHE BEPOSTHOCTEH
BEJIMYMHBI U pACTIPEICICHUS COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOATHOCTEH 0OBEIMHEHHSI U TIEPECEUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B OTIBITAX
C CEpUSMH CIIyYalHBIX UCIIBITAHUN
OBUIIEE KOJIMUYECTBO 33
YACOB I10 I[TPOIT PAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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