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Pabouas nmporpamma 1o ydebHomy npenmery «MaremaTuka» (0a30BbIM YPOBEHB)
(mpenmeTHass oOnacte «MaremaTtuka W WHGOpPMATHKa») (ajiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTHKe, MaTeMaThKa) BKJIOYAeT IMOSCHUTEIBHYIO 3aIlHCKYy,
collepkaHne OOydYeHHs, IUIAHHPYyEeMble pe3yJbTaThl OCBOSHHUS MPOTPaMMBI  I10
MaTeMaTHKe, TeMaTHIECKOE TITAHUPOBAHHE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo martemaTuke st oOywaromuxcss 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MaTeéMaTUKE YYTEHBI MJIEH U TOJIOKEHUS
Konuenuuu pa3Butusa MaTeMaTuueckoro oopasoanus B Poccutickoit denepanmm.

[IpeameToM MaTeMaTUKU SBISIIOTCS (PYyHIaMEHTANIbHBIE CTPYKTYPbI HAIlIETO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIINX,
YCBAaMBAEMBIX B HENOCPEJICTBEHHOM OIBITE, 10 AOCTATOYHO CIIOXHBIX, HEOOXOJUMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uei). Marematnueckue 3HaHus 00eCeYuBaOT
NOHMMAHUE NPUHIMIIOB YCTPOMCTBA W UCIHOJIb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, JKOHOMUYECKOW, MOJIUTUYECKOU
uH(pOpMaIUK, al0T BO3MOYKHOCThH BBINOJHATH PACUETHI U COCTABIATH AJTOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJETh NPAKTUUYECKUMU IPUEMAMU T'€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOPMALIMIO, MPEACTABICHHYIO B BUAE TaOJIHIL,
qyarpaMM M TIpa@uKoOB, >KUTh B YCJIOBHUSAX HEONPEACIEHHOCTH U TOHHMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yuenune maremMatuku GopMUpYET y 0OydaroIMUXCd MAaTEMAaTUYECKUN CTHIIb
MBIIUIEHUS, TPOSABIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TaKWE€ NPUEMBI U METOJbl MBIIUICHUS, KaK HWHAYKUUA M JEeTyKUHUs,
000011I€HHE Y KOHKpETHU3alusl, aHallu3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBanue U aHanorus. O0bEKThl MATEMAaTUYECKUX YMO3aKIFOUEHUH, TpaBUiIa UX

KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOEHUH, CITOCOOCTBYIOT
BbIPA0OTKE YMEHHUS (POPMYITHPOBATH, OOOCHOBBIBATH U JI0KA3BIBATh CYKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHE. V3yueHrne MaTteMaTuku oOecreunBaeT
(opMHpOBaHKE AITOPUTMUYECKONW KOMIIOHEHTBI MBIIIUIEHHUS] U BOCIIUTAHUE YMEHUI
NENUCTBOBATh MO 33JaHHBIM  QJITOPUTMaM, COBEPILIEHCTBOBATh HW3BECTHBIE W
KOHCTPYHMPOBAaTh HOBBIE. B mporecce penienus 3aad — OCHOBOM y4eOHOM 1eITeIbHOCTH
Ha YpOKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKAS M IPUKIIAIHAS. CTOPOHBI MBIIILICHUS.
OO0yueHne MareMaTuke 1a€T BO3MOKHOCTh Pa3BUBAaTh y 00YYaIOIIUXCS TOUHYIO,
palMOHANbHYI0O M MH()OPMATUBHYIO peyb, YMEHHUE OTOMpATh HamOoJiee MOAXOISIINE

A3BIKOBBIE, CHMBOJIMYECKHE, TpaUUecKrue CPeACTBA AJI BhIPAKEHUS CYKICHUN U
HaIJISTHOTO UX IIPEICTABIICHHUS.

[Ipy u3yuyeHUM MaTeMaTHKH OCYILIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEMCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TPEIMETEe U METOAAaX MAaTeMAaTHUKH,
UX OTJIMYUH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
IPUMEHEHUSI MATEMATUKH JIJISl PEILICHUs] HAYYHBIX M MPUKIAIHBIX 3a/a4.



[IpuopureTHbiMu 1eNIMU OOyYeHHs] MaTemMaTuke B 5-9 Kiaccax SIBISIOTCS:

dbopMHUpOBaHUE TEHTPATBHBIX MAaTEeMATHUYECKUX TMOHATHH (YMCII0, BEIMYWHA,
reoMeTpuyeckas ¢Gurypa, IepeMeHHas, BEpPOSTHOCThb, (PYHKIHS), 00ECIICUNBAIOIINX
MPEEMCTBEHHOCTh U EPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHus 00yJaroInXCs;

MO/BEACHUE OOYyYaroUMXCsl Ha JOCTYIHOM /Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIETr0 MUpa, TOHUMAaHHE MAaTEMATHUKU KaK 4acTu
o0111e KyJIbTYyphl UEJIOBEUYECTBA;

pa3BUTHE WHTCIUICKTYATbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0OydJaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO0 MaTeMaTHUKU;

dbopmupoBaHre (PYHKIIMOHATIBHON MaTEMaTUYECKOH TPaMOTHOCTH: yMEHHS
pacrio3HaBaTh MPOSIBIICHUS MAaTEMATHUYECKUX MOHSATUM, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CUTYalUsIX M TPH U3YYCHUH JPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIupOBaTh HMX Ha SI3bIKE
MaTeMaTUKH U CO3/1aBaTh MaTEMaTUYECKUE MOJIENIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTHYECKU ammapaT [Jigi pelieHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIIPETUPOBATH U OLICHUBAThH MOJYYCHHBIE PE3YJIbTAThI.

OCHOBHBIE JTMHUU COJIEPKAHUS IPOrpaMMBI 10 MaTeMaThke B 5—9 kiaccax: «YHucna
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBAY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue pUrypbl u uX CBOMCTBaY,
«3MepeHne TreoMETPUYECKUX BEIUYHMH»), «BeposTHOCT, W cratucTuKa». JlaHHBIE
JIMHUU Pa3BUBAIOTCS MapajliesIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBUCHUMO OJHA OT JIPYroi, a B TECHOM KOHTAKTE U B3aUMOJICHICTBUH.

Coneprxanue nmporpaMMbl IO MaT€MaTUKe, paclpeaesi€HHOe Mo TogaM 00ydYeHus,
CTPYKTYPUPOBAHO TakKHM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalaauch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU TOHSITUSMH W HaBbIKAMH OCYIIECTBISJIOCH TOCIEI0BATEIBHO U
MOCTYIATEIbHO, C COONIOZICHUEM TMPHUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHMUECKUX MPEACTaBICHUNA O0O0y4arommxcs,
paciupsist u yriayOoJss e€, o0paszysi IpOUYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTtemaTuKka sBISETCS 00S3aTE€IbHBIM YYEOHBIM
pEeIMETOM Ha YpOBHE OCHOBHOTO 001Iero oopazoBanus. B 5-9 knaccax matemaTtuka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIOMIUX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIFO4as 3JIEMEHTHI CTATUCTHKU U
Teopun BeposTHOcTeN) U «l'eomerpusi». [Iporpammoil mo maremaTHKe BBOJIUTCA
CaMOCTOSITENIbHBIN yueOHbIN Kypc « BeposiTHOCTh U CTaTUCTUKAY.

OO6miee yuciIo 4acoB Il M3y4CeHHUs] MaTeMaThku (0a30BBbId YpPOBEHb) HAa ypOBHE
OCHOBHOTIO 001ero oo6paszoBanus — 952 daca: B 5 kimacce — 170 gacoB (5 9acoB B
Heneno), B 6 kinacce — 170 vacoB (5 yacoB B Hefento), B 7 kiacce —204 vaca (6 4acoB B
Heneno), B 8 kinacce — 204 4Jaca (6 yacoB B Hezeno), B 9 kiacce — 204 yaca (6 4acoB B
HEJIEIII0).



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBILIEI'O OBPA30BAHUA

W3yuenue mMaTeMaTHKU Ha YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs HalpaBiIEHO
Ha JOCTIKEHHE OOYyYaIoLUMUCS JMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB OCBOCHUS yU€OHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThl  OCBOCHHUS  MpPOrpaMMbl 10  MaTeMaTHKe
XapaKTepU3yHOTCS:

1) maTpuoTHyecKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpECa K MPOIUIOMY M HACTOAIIEMY POCCUMCKOM MaTEeMaTHKH,
IIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUAM POCCUHUCKHX MAaTE€MaTUKOB W POCCUUCKOM
MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JPYrUX HayKax W
NPUKIAAHBIX cepax;

2) rpa;kaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliK €ro Mpas,
OpPEICTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBJICHUH, IPOLELYp TPaXXAaHCKOT0 001IecTBa (HanpuMep, BIOOPHI, OITPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKMX MpPOOJIEM, CBSI3AHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KCHMM HayKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-3THYECKHUX
IPUHIIUIIOB B IESITEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YaCTHE B PEUICHUM MPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpAaBICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTEMaTUYECKOIO
0o0pa3oBaHMsl Ha MPOTHKEHUM BCEH KU3HM [IJs YCHEHMIHOW Mpo¢hecCHOoHaNbHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHAMBUAYAIbHONM TPACKTOPUM OOpa3oBaHMsI M >KMU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOILMOHAIIBHOMY W 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, pEIICHWH, pacCyXJICeHUW, YMEHHUIO BHJIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlMEN B AESITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl ueJOBEeKa, NPUPOJbI U OOILECTBa,
NOHMMAaHUEM MATeMaTHYEeCKOM HayKu Kak cepbl YEJTOBEUYECKOUN AESTENbHOCTH, ITAIIOB
e€ pa3BUTUS M 3HAYMMOCTU JUIA Pa3BUTHUs LHMBWIW3ALUH, OBJAJACHUEM SI3bIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KyJbTypOoW KaK CpPEICTBOM MO3HAHUS MUPA,



OBJIAACHHUEM HpOCTCﬁH.IPIMPI HaBbIKaMH HCCJIC,Z[OB&TCJIBCKOﬁ JACATCIBHOCTH,

6) puznueckoe BocnuTaHWe, (OPMHUPOBaAHHE  KYJIbTYPbl  310POBbS W
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHSITh MATEMATHUECKUE 3HAHUS B MHTEPECaX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pa3a >XKW3HHU (340pOBOE MUTAaHHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHM U OTAbIXA, perysipHas pu3nueckasi akTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro >K€ IpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0OrHYEeCKO0e BOCIIUTAHME:

OpHCHTallUC Ha TPUMCHCHUE MaTECMAaTHYCCKUX 3HAHUH JUIA pCIICHHS 3a1ad
B 00J1aCTH COXPaHHOCTH OKPY>KarOIICH cpeibl, INIAHUPOBAHUS TIOCTYIIKOB U OICHKH KX
BO3MOYKHBIX TIOCIICJICTBUNA IS OKPY’KAIOIICH Cpeapl, OCO3HAHHEM TJIOOAIBHOTO
XapakKTepa AKOJOTHUECCKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) aganTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLMAJIBLHON M IPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSIX HEONPEIAEIEHHOCTH, TIOBBIILIEHUIO YPOBHSI
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAaKTHUYECKYIO0 JESITEIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Y APYTUX JIOJEH, mpuoOpeTaTb B COBMECTHOM NEATEIbHOCTU HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAMMOCTBIO B (HOPMHUPOBAHUM HOBBIX 3HAHUI, B TOM 4Hcie HOPMYIUPOBAThH
UJIeH, TIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh e(PULUTH COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH, IJIIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BbI30B, TPEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATH NPUHUMAEMbIE PEILICHUS
U 1eUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTeMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
o0pazoBaHusi y oOydaroierocsi 0yayT cpOpMUPOBaHbI METaNpeAMETHBIE PE3yJIbTaThl,
XapaKTEPHU3YIOIIUECs OBIAJACHUEM YHUBEPCAIBHBIMUA TIO3HABATCIBLHBIMH JCHCTBUSIMH,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JICUCTBUSIMU W YHUBEPCAIbHBIMU
PETYISATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTesbHbIe YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruyeckue AeHCTBUA:

BBIABJIATL MW XapPaKTCPU30BATH CYIICCTBCHHBLIC TIPU3HAKKM MATCMATHUYCCKUX
00BEKTOB, TMOHSATUN, OTHOIICHUN MEXTYy MOHATHSAMH, (HOPMYIUPOBATH OIMpPEACIICHUS
HOHHTHﬁ, yCTaHaBJIMBATb CymeCTBeHHBIfI IIPHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA
JUTst 0000IIIEHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIH3a,;

BOCIIPHUHUMATH, JOPMYITHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIHHBIC



U OTPULIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

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

JIeJIaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOUCHUH, YMO3AKIYCHUH 10 aHAJIOTUU;

pa3buparh  JOKa3aTeNbCTBA MATEMAaTUYECKUX  YTBEPKIACHUH  (IpsMble WU
OT TNPOTUBHOIO), MPOBOJUTH  CAMOCTOSITEIBHO  HECIOKHBIE  JIOKA3aTEJbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATh apPTyYMEHTAIMIO, TMPUBOAUTH MPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMpaTh CIOCOO perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOMpaTh Hanbosee MOAXOMAIINI ¢ yUETOM CaMOCTOSITENBHO BbIIAEIEHHBIX
KPUTEPHUEB).

ba3zoBble ucciaenoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOEe, (OpPMHPOBATH TMIOTE3Yy, apIyMEHTHUPOBATh CBOIO
MO3UIINIO, MHEHUE;

MPOBOAMUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro O0OBEKTA,
3aBUCUMOCTEH 00BEKTOB MEKIY COOOIi;

CaMOCTOSTENbHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTh IMOIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXXHO€ Ppa3BUTHE TIpollecca, a TakKe BBbIJABUTATh
MPEANOJIOAKEHUSI O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

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

BBIOWpATh,  aHAJU3UPOBATh, CHCTEMATHU3UPOBaTH M WHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUAOB U (POPM IpeICTaBIICHNUS,

BbIOMpaTh (hopmy mpeacTaBiIeHUss HHOOPMAIIUU U WILTIOCTPUPOBATH pelllaeMble
3a/1auy CXeMaMHu, JuarpaMMaMi, HHOUW rpadKol U UX KOMOMHAIIMSMU;

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

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble JeHCTBUS:

BOCIIPUHUMATL H (bOpMYJ'H/IpOBaTB CYXKIACHUSA B COOTBCTCTBUU C YCIOBUAMH U
OeIsIMHU O6HleHI/I$I, SACHO, TOYHO, I'PpaMOTHO BBIPpAKATb CBOIO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLIX TCKCTAX, AaBaTb IIOJACHCHUA 110 XO04Y PCHICHUA 3aAa49, KOMMCHTUPOBATH



HOJTyYEHHBIN pe3ysbTarT;

B XoAe OOCyXIeHus 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JIeMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh WJIEH, HALIEJICHHBIC HA MOMCK PELICHHUS,
CONOCTaBIIATh CBOM CYXIEHUA C CYXICHUSMH JPYIMX YYaCTHHKOB JHAJIOTa,
0oOHapyXH1BaTh pa3IM4Me U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (opMe (GOpMyInpOBaThH
pa3HOIJIacus, CBOU BO3PAKEHUS;

OPEICTaBIATh PE3yJNbTaThl PELIEHHs 3a/]aud, DSKCIEpUMEHTa, MCCIIEI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTAalNN U OCOOEHHOCTEN ayIuTOPHH;

IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHTHOW M MHIUBUAYAIbHON paOOThI
IPU PEIICHUU y4eOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHMMATh LE€Jdb COBMECTHOM JESATENBbHOCTH, IIJIAHUPOBAThb OPraHU3AIMIO
COBMECTHOM palOThI, paclpeiesTh BUAbl padoT, J0roBapuBaThCs, 00CYKIaTh NPOIECC
U pe3yibTaT paboThl, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax padoTel (0OCyXaeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIECHMBATh KA4€CTBO CBOETO BKJIa/ia B OOIINIA
IPOAYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, ajJrOpPUTM pelieHus 3a7a4yu (WM ero 4acTh),
BBIOMpATh CMOCOO peIIeHUs C Y4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH BAapHUAHTHI PEIICHUN C YYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yibTaTa
pelIeHrss MaTeMaTHUeCKON 3a1auu;

OpeaBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh INpU pELICHUH 3ajauH,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAlJAEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa [EATEIBHOCTH TIOCTABICHHOW WEMH U
YCIOBUSIM, OOBSCHATh NPUYUHBI JOCTMXKEHUS WIM HEJOCTIKEHHUS II€JIM, HaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOrpaMMBI MO MaTeMaTHKE IMPEJCTABIICHBI
1o rojilaM 0O0y4eHHs B CIEAYIOIINX pa3jesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BEpoATHOCTBb U CTATUCTUKAY.



DOEJIEPAJIBHASI PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IpuoputeTHpIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5—0 Kiaccax SBISIIOTCS:
IPOAODKEHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHMUECKUX MOHITHH (4YHUCIIO,
BEJIMUMHA, TreoMeTpuueckass Qurypa), oOecneUnBalOIIMX MNPEEMCTBEHHOCTh U

NEPCIIEKTUBHOCTh MAaTEMATHUECKOT0 00pa3oBaHUs 00yUYarOINXCs;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarolmuxcs,
[IO3HABATEJIbHOM AaKTMBHOCTH, MCCIEAOBATEIbCKUX YMEHMM, MHTEpeca K H3YYEHHUIO
MaTE€MaTUKH;

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

(dopmupoBaHre (PYHKIUOHAIBHOM MAaT€MAaTHYECKOW TI'PaMOTHOCTU: YMEHUS
pacno3HaBaTb MaTE€MaTUYECKUE OOBEKTbl B pEaJbHBIX JKU3HEHHBIX CUTyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHS [UISl PELICHUS IPAKTHUKO-OPUEHTHUPOBAHHBIX 3a]ad,
MHTEPHPETUPOBATh MOJYUYECHHbIE pE3yJbTaThl W OLIEHMBaTh HMX HA COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OCHOBHBIE JIMHUU COJIEpKaHUS Kypca MareMaThku B 5—6 Kiaccax —
apumeTHyecKkass 1 reoMeTpUYecKasi, KOTOpPbIE PAa3BUBAIOTCSA IMAPAJUIEIBHO, Ka)Kaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHMO OJHA OT JPYIOM,
a B TECHOM KOHTAaKTE€ M B3auMoJAcHcTBUU. Takke B Kypce MaTeMaTHUKH IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aire0pbl U ONMKUCATEIbHON CTATUCTUKHU.

N3ydyenne apupMeTHUYECKOro Marepuaja HAYMHAETCS CO CHUCTeMaTH3aluu U
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YMCIIaX, IOJyYEHHBIX HA YPOBHE HAYAIbHOIO OOIIETO
oOpa3zoBanus. IIpy 53TOM COBEpPILIEHCTBOBAHME BBIYUCIMTEIIBHOM TEXHUKH U
(opMupOBaHHE HOBBIX TEOPETHMUECKHUX 3HAHUM codeTaercsi C  pa3BUTHEM
BBIYMCIIUTEILHON KYJBTYpPbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpUéMaM
OPUKUIKA W OLEHKM PE3yJbTaTOB BbIUMCICHUN. M3yueHue HaTypalbHBIX YHCEI
IpoJoJIKaeTcs B 6 Kjlacce 3HaKOMCTBOM C HAYAJIbHBIMU TTOHATUSAMU TEOPUU JEIIUMOCTH.
Hauasno u3ydenusi OObIKHOBEHHBIX U ACCATUUYHBIX ApOOEi OTHECEHO K 5 Kiaccy. ITo
HEePBBII ATAIl B OCBOEHUU APOOEH, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UCSIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX IpoOEi B IOJHOM 00bEME
IpEeIIIeCTBYET U3yUEHHUIO JECITHUHBIX ApoOeH, UTO 11eeCO00pa3HO C TOUKHU 3PCHHUS
JIOTUKH W3JI0KEHUS] YUCJIOBOM JIMHUM, KOTJIa MpaBUiia JEUCTBUN C JECITUUYHBIMU
ApOOSIMH MOYKHO OOOCHOBATh YK€ W3BECTHBIMU AJTOPUTMAMHU BBITIOJIHEHUS JCHCTBUI
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECCSITHYHBIMU JPOOSIMH PACIIUPUT
BO3MOYKHOCTH JJIsI TIOHUMaHUsI 00y4arolMMUCA TPUKIAHOTO MPUMEHEHUsI HOBOM
3aMKMCHU MPU W3YYEHUH JPYTUX MPEIMETOB M IPU MNPAKTUYECKOM HCIOJIb30BAHUM.
K 6 knaccy oTHeCEH BTOPOIA 3Tall B U3yYEHUHU JpOoOeH, T1e TPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U IPe0Opa3oBaHus qpoOeil, 0CBOCHHE HOBBIX

BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHHUM, B TOM YHCIIE
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3HAQUYEHUH BBIPAKEHUN, COAEpKAUMX M OOBIKHOBEHHbIC, U JIECSITHUYHBIE IpoOH,
YCTaHOBJICHHE CBSI3€H MEXI1y HUMH, pACCMOTPEHHE MPUEMOB pelIeHHs 3a7a4 Ha APOOu.
B nauane 6 kiiacca mpoucXoauT 3HAKOMCTBO C IMOHATHEM IMPOIICHTA.

Oco0eHHOCTBIO U3YUEHHS TIOJIOKUTENBHBIX U OTPULIATEIBHBIX YHCEI SBIACTCA TO, YTO
OHHM TaKKe€ MOT'YT paccMaTpUBaThCs B HECKOJIbKO ATanoB. B 6 kiiacce B Havasne u3ydeHus
TeMbI «[lo70KUTEeTFHBIC 1 OTPUIIATENILHBIC YHUCTIa» BhIIEAeTCs moareMa «Lempie ancmay,
B paMKaX KOTOpPOW 3HAKOMCTBO C OTPHUIATEIBHBIMH YHCIAMH U JEHCTBUSIMHU
C MOJIOKUTEIILHBIMU 1 OTPHUIIATEIILHBIMU YUCIaMH ITPOUCXOUT HA OCHOBE CO/IEPKATEIHHOTO
NOJX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHTH O0YYaIOIIUXCS PAKTHYECKH
CO BCEMU OCHOBHBIMHM MOHATUSIMH TEMbI, B TOM 4YHUCJIE€ M C TpaBUIaMH 3HAKOB
TIPY BBITTOJTHEHUH apU(PMETHUCCKUX ACUCTBHINA. V3ydeHue parmoHaIbHbBIX YHCENl Ha 9TOM HE
3aKOHYUTCA, a OYET MPOJOKEHO B Kypce areOphl 7 Kiacca.

[Ipu o0Oy4yeHMM pEIIEHHI0 TEKCTOBBIX 3aJady B 5—6 KiaccaXx HMCHOIb3YIOTCA
apudmeTndeckue npuémsl perieHus. [Ipu oTpaboTKe BHIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaccaxX paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4M CJICIYIONIUX BUJIOB: 3a/1a4 HA IBUKCHHE,
Ha YaCTH, Ha TIOKYNKH, HA pabOTy U MPOU3BOIUTEIHHOCTD, HA TIPOIICHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaronuecss 3HaKOMSITCS ¢ NMpUEMaMHu pelIeHus 3ajad nepedopom
BO3MOYKHBIX BapHaHTOB, ydarcs paboTaTh ¢ MH(pOpMaLuMe, MpeICcTaBIeHHON B opMe
TaOJIHI] WK JTUATPAMM.

B mporpamme yueOHOro kypca «Maremarnka» MNpeaycMOTpeHO (HhOpMHUpPOBAHUE
MPOIEIEBTUUECKUX alreOpanvyeckux MpeacTaBicHui. bykBa Kak CHMBOJI HEKOTOPOTO
yyciia B 3aBUCMMOCTH OT MAaTEMaTUYECKOTO0 KOHTEKCTa BBOJMTCS IMOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCA MPEXAE BCEro Ui 3alHCH OOIMIMX
YTBEPKJIECHUHN U IPETIOKEHUN, POPMYJI, B YACTHOCTH JJIsl BBIYUCIICHUS T€OMETPUUECKHIX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B mporpamme yuebGHOro Kypca «MaTemaTuka» TpelCTaBlieHAa HarJsIHas
reOMEeTpHs, HalpaBJCHHAas HAa pa3BUTHE OOpPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaxXeHUs, N300pa3UTEIBHBIX YMEHUN. JTO BaXKHBIN 3Tal B U3YYCHUU T€OMETPHH,
KOTOPBI  OCYIIECTBIISIETCA HAa  HAIJIATHO-TIPAKTHYECKOM  ypOBHE,  OINHUPAECTCS
Ha HarjsigHO-OOpa3HO€ MbIIIUIEHHEe oOydJaromuxcsa. bosblmas pojib  OTBOJIUTCS
MPAKTUYECKOMN JEATETHbHOCTH, OMBITY, SKCIIEPUMEHTY, MoienpoBanuto. OOydaronimecs
3HAKOMSTCS ¢ TEOMETPHUYECCKUMHU (PUTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEUIUMU  KOHPUTYpaAIlUsIMH, Yy4aTcsi wu300paxkaTh WX Ha HEJIWHOBAHHOW U
KJIeT4yaToM Oymare, pacCMaTpuBalOT MX MpOCTEMIMe CBOMCTBA. B mponecce u3zydeHus
HATJISTHON T€OMETPHUH 3HAHUS, TOJyYCHHbIE OOYYAIOIIMMUCS Ha YPOBHE HAYaJILHOTO
o011ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yuyeOHOMY TUIaHy B 5—06 KJlaccax M3y4aeTcs MHTErPUPOBAHHBIN IIPeIMET
«Marematrka», KOTOPBIA BKIIOYAaeT apu(PMETUUYECKU MaTepuan W HarJsaIHYIO
TEOMETPHIO, & TaKXKe MPOMEJAECBTUUCCKUE CBEIICHUS W3 anreOphl, DJIEMEHTHI JIOTUKUA U
Hayaja OIUCATEIIbHOU CTATUCTUKH.

OO6iee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJIs1 M3y4eHUsI MaTeMaTuku, — 340 4acoB:
B 5 kiacce — 170 gyacoB (5 yacoB B Hefeno), B 6 kitacce — 170 yacoB (5 4acoB B HEZIEIIIO).



COJAEPXKXAHME OBYYEHUA
S KIIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuuncmo. Psg HarypampHbix umcen. Ywucino 0. H3o6paxeHue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOMA.

[TosunmonHas cucTteMa CUHACIEHUA. Pumckasgs HyMepanus Kak [pUMEp
HEIMO3ULMOHHOM CUCTEMBI CUUCIeHns. [lecaTuuHas cucremMa CUuCIICHUS.

CpaBHEHHE HAaTypajbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnioco6sI cpaBHeHUsA. OKpyTIIeHHE HATYPATbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS IPHU CIOXKEHUU. BelunTanue kak
neiicTBre, oOpaTHOE CIIOXKEHUIO. Y MHOXKEHUE HATypajbHBIX YUCEN, CBOMCTBA HYJS U
CAVHMIIBI TIPU YMHOXEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrata apupMeTHIeCKOTro
nevctBus. [lepemecTuTenbHOE W CcouyeTaTeIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHOKEHHSI, paclpeeInTEIbHOE CBOWCTBO (3aKOH) YMHOKEHHS.

Ucnonbs3oBanne OyKB I 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA U 3allUCH
CBOMCTB apu(METHUUECKUX JCHUCTBUM.

JlenuTenu U KpaTHBIE YHCIIA, Pa3IOKEHUE Ha MHOXUTeNU. IIpocTeie n coctaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

Crenenp ¢ HaTypaJabHBIM ITOKA3aTeIeM. 3allMCh YHCIA B BUAE CYMMBI Pa3psIHBIX
CJaracMpblIXx.

HucnoBoe BrlpakeHUE. BpiuncieHne 3Ha4€HUM YUCIOBBIX BBIPAXXECHUH, NOPSIIOK
BBITIOJIHEHUA JACHUCTBUM. VCNONb30BaHME MpPHU BBIYMCICHUSX TEPEMECTUTEIBHOTO U
COYETATEIbHOTO CBOWMCTB (3aKOHOB) CIIOKEHUS M YMHOXEHUS, PaclpeleTuTEeIbHOIO
CBOMCTBA YMHOKCHMUSI.

Apodu
[Ipencrasienue o ApoOU Kak crocoOe 3amucu 4acTu BeUUUHbl. OOBIKHOBEHHBIE

npobu. IlpaBwibHbIE W HeNpaBwibHbIE ApoOu. CmemaHHas IpoOb, MPEICTaBICHUE
CMEIIaHHOW ApoOM B BHUJEC HEMPaBUIBLHOW APOOM W BBIJIETICHUE IE€JOM YacTH 4YHCIIa
U3 HenpaBWIbHOW apolu. M3o0pakeHue npoOedl TOUKaMu Ha YKMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBO apobu. Coxkpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOeii.

CrnoxeHue ¥ BbIYHUTAHHE JpoOEil. YMHOXEHUE W JCJIeHHE ApoOei, B3auMHO-
obpartHbie qpodu. HaxokieHne 4acTu 1eJI0oro U 1EJIOTo MO €ro YacTH.

Jlecatuunas 3anuck japoOeit. IlpencraBieHue JOeCATUYHOM JOpoOM B  BHUJC
0ObIKHOBEHHOU. M300pakeHue NECATUYHBIX ApoOed TOYKaMU Ha YHMCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerrnueckue AEHCTBUS C JECATUUHBIMU Ppo0sMU. OKpyTrieHHEe TeCITUIHBIX
TpoOeii.
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Pemienune TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a7a4 apu(dMETHUYECKHM CrocoOoM. PerieHue JIormdeckux
3amad. Pemenue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHUE
MIpU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3amay, conepkaiux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYMHBI: CKOPOCTD,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHULBI H3MEPEHUSA: MACCHI,
00BbEMa, TICHBI, PACCTOSHUS, BpEeMEHH, CKOPOCTH. CBS3h MEXKIY €AMHUIIAMU H3MEPEHUS
Ka)KJI0M BEJIMYMUHEL.

Pemrenre ocHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI, CTOJIOYATHIX JUATPAMM.

Harnsinnas reomerpust

Harnsanaele npencraBieHns o Urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, yTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsMon, oCcTpslid, TyIIOn
Y Pa3BEPHYTHINA YIJIbI.

JInuHa OTpe3Ka, METPUYECKHWE EAWHULBI JJIUHBL. J[IrMHA JOMaHOH, MEpUMETP
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U ITOCTPOEHUE YIIIOB C IOMOILBIO TPAHCIOPTHUPA.

Harnsanele mnpencraBieHuss 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 PSMOYTOJIbHHAKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJbHUKOB, B TOM 4Hclie (UTyp, M300paKEHHBIX Ha KJIETYATOM Oymare.
EnuHunbl n13MepeHus mIomaan.

Harmsiaaple mpencTaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuku. M3o0paxenue npocTeilmmx MHOTOIPaHHUKOB.
PazsépTku kyOa u napamnenenunena. Co3manue MOJeIe MHOTOTpaHHUKOB (K3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JAPYTHX MaTEPHAJIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauipl uamMmepenus oobéMma.

6 KJIACC

HarypaabHble ynciaa

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMH HATYPaTbHBIMH  UYHCIIAMH.
UucnoBbie BBIpAKEHUS, MOPSAOK IEUCTBUM, HCMOIb30BaHHE CKOOOK. Mcnonb3oBaHue
OpU BBIYUCICHUSAX TEPEMECTUTEILHOTO M COYETATeIbHOTO CBOWCTB CJIOXKEHUS U
YMHOXEHHUS, paclpeleIuTeILHOTO CBOWCTBa yMHOXKeHUsl. OKpyTJieHHe HaTypaibHBIX
qrCel.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBITUI OOIIUI TeTUTETh U HAUMEHbIIIee 0011Iee
KpaTHoe. J[enmuMoCcTh CyMMBbI U POU3BEEHUS. [leneHne ¢ ocTaTKoM.
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Apoou
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue AapoOer.

CpaBHeHHEe U YNOpsAIOYMBaHUE IpobOeil. Pemenne 3amay Ha HaxO0XACHHE YacTu
OT LEJIOro W UEeNoro mo ero vactu. [IpoOHOoe 4YMcio Kak pe3yapTaT JEJICHHUS.
[TpencraBinenue aecsATUUHON 1poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpECTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunble Apodbu u
MeTpuyecKas cuctema Mmep. Apudmernyeckue AEMCTBUS W YHMCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHoIIeHUU. Macuita0, nponopuus. [Ipumenenue
IIPOIIOPLIMM IIPU PELICHUM 3a1a4.

Ilonatne npoueHTa. Beraucnenue mpoueHTa OT BEIUMYMHBI M BEIUMYMHBI 1O €€
IOPOLEHTY. BpbIpakeHMEe MNpOLIEHTOB MAECATUYHBIMU JpoOsimu. Pemenue 3amau
Ha IIPOLIEHTHI. BbIpa)KeHNE OTHOIIEHUS BEJIMYHH B IIPOLICHTAX.

IHHonoxuTeabHbIE M OTPULIATEIbHBIC YHCJIA

IlonoxurenbHple W OTpuLarenbHble 4yucaa. lLlensle uucna. Monyne dwucia,
reoMeTpuuecKasl HHTeprpeTanus Moays yucia. 3o0paxeHue ynucen Ha KOOpAMHATHOM
npsmoil. Uucinosble npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C IIOJIOXKUTEJIBHBIMUA U OTPULIATEIIBHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTteMa KOOpPAMHAT HAa IUIOCKOCTH. KoopawHatel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

bykBeHHbIE BbIpasKeHUs

[Ipumenenve OyKB IJIsi 3alMMCH MAaTEMAaTUYECKHX BBIPAKCHUN W TPEIIIOKECHUM.
CpoiictBa apu(pMeTHUeCKUX JCHCTBUNA. bDyKBEHHBbIE BBIPAKEHHS M  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl HepUMeTpa U IUIOMAAM MPSMOYTOJbHHMKA, KBajapaTa, oObEMa
napasuiesienumneaa u kyoa.

PemieHne TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3ahad apu(METHUYECKUM CIOCOOOM. PelieHue JoruuecKux
3aaa4. Pemenue 3ama4d mepe6bopoM BCceX BO3ZMOKHBIX BAPHAHTOB.

Pemienue 3aga4, comeprKaiyx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTD,
BpeMsI, PacCTOsIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IIPOHU3BOAUTEIIFHOCTD, BpeMsl, 00BEM
paboThl. EAMHUIIBI M3MEPEHU: MacChl, CTOMMOCTH, PAaCCTOSHHS, BPEMEHH, CKOPOCTH.
CBs13b M@Ky SIMHUIIAMU U3MEPEHUS KaX0W BETNYUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIMOHATBHOCTHIO BEJIUYUH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

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

[IpencraBierre JaHHBIX C IOMOIIBIO Tabmui, u jguarpamMm. CronOuareie
JMarpaMMBbl: YTEHHE U TTOCTpOeHHUE. UTeHHE KPYTOBBIX IUArpaMM.
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Harasignas reomerpus

Harnsoaeie npencraBieHus o (urypax Ha MJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd4, Yrod, JIOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb,
KpYT.

B3anmHOe pacnonokeHue AByX NPSMBIX HA INIOCKOCTH, NApaJuleIbHbIE IPSMBIE,
NEPIEHAUKYJISIPHBIE IIPSAMBIE. MI3MepeHne pacCTOSIHUM: MEXAY IBYMs TOUYKAMH, OT TOUKH
110 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

MN3mepenre © IOCTPOEHHME YIJIOB C IMOMOUIBIO  TpaHcHoptupa. Bumsl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJbHBIA, PABHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. YETBIPEXYTOJIBHUK, IPUMEPBI YETHIPEXYTONBHUKOB. [IpsIMOyronbsHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHue
TreOMETPUUECKUX (PUTyp Ha HEJIWHOBAHHOW OyMare ¢ HCIOJb30BaHUEM ITUPKYJIS,
JUHEWKH, YrolbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTuaToil Oymare.

[lepumerp MHOrOyronbHuKa. [loHATHE TUIOMIAAM (UTYPBI, €AMHHUIBI U3MEPEHUS
wiowaau. [pubnmxénnoe n3mepenue miomwaan Guryp, B TOM 4Yucie Ha KBaJIpaTHOM
cetke. [IpubnmxéHHOE N3MepeHue JIMHbBI OKPYKHOCTH, IJIOIIAU KpyTa.

CummeTpust: IeHTpabHas, 0CeBas U 3€pKalibHasi CHMMETPUU.

[TocTpoeHne cuMMETpUYHBIX QUTYP.

Harnsgaele npeacTaBiaeHus 0 NPOCTPAHCTBEHHBIX (PUTypax: Mapajuiesenume, Kyo,
MpU3Ma, MUpaMuJIa, KOHYC, HUIUHAD, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMJIMHIpPA U KOHYyca. Co3aaHue Moenen
IPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, IpOBOJIOKH, IJIACTUIMHA U APYTHX MAaTEPUAJIOB).

[lonsitTue oOBEMa, eauHULIBI H3MepeHuss o00bEMa. OOBEM MPAMOYTOJIBLHOTO
napasuienenunesaa, kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 5 kJ1acce:

Yucsa u BbIYUCICHUS

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

CpaBHUBaTh M YNOPSAI0OYMBATH HATypalbHbIC YUCJIA, CPABHUBATh B MPOCTEHUIINX
CiIy4asiX OOBIKHOBEHHBIE IPOOU, IECATUUHBIE IPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YMCIOBOM) PSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M W300pakaTh HaTypaldbHBIC YMCIA TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM)
MPSIMO.

Boemmonasate  apudmerwueckue  EWCTBHS ¢ HATypalbHBIMU  YHCIIAMH,
C OOBIKHOBEHHBIMU APOOSIMU B MTPOCTEUILINX CITydasiX.

BbINoaHATE IPOBEPKY, TPUKUIKY PE3YIbTATa BEIYUCICHUIA.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.
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Pemienune TeKCTOBBIX 32724

Pemates TekcTOBBIE 3amauu  apUPMETHICCKUM CIIOCOOOM W C  TIOMOIIBIO
OpraHn30BaHHOTO KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pematp 3amaun, cogepkaliyde 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUUYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKWe 3alUCH, CXEMBbI, TaOJUIIbI, 0003HAYEHUS IPU PEIICHUU
3aj1a4.

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

W3BnekaTh, aHaIU3UpOBaTh, OLICHHBATh HMHGOPMAIIUIO, IPEJCTABICHHYIO
B TaOJMIle, Ha CTOJIOYATON IUarpaMMe, MHTEPIPETUPOBATh MPEICTaBICHHBIE JIaHHbBIC,
HCTIOJIb30BaTh IAaHHBIC MIPU PEIIICHUM 3aJ1a4.

Harasignas reomerpust

[Tonmp30BaTHCS TEOMETPUUECKUMU MTOHITUAMU: TOUKA, IPAMasi, OTPE30K, JIyd, YToJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBomuTh mpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpPa, HMEIIHX (opMy
H3YUYEHHBIX TEOMETPUUCCKUX QUTYD.

Hcnonbs30BaTh TEPMUHOJOTHIO, CBA3aHHYK) C YIJaMH: BEPIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMU: YroJi, BEPIIMHA, CTOPOHA, JUAarOHallb, C OKPYKHOCTBIO: PAINYC,
JTTHaMETP, LEHTP.

N3o06pakath n3ydeHHbIE TEOMETPUUECKHE (PUTYPHI HA HETHHOBAHHOM M KJIETYATOM
Oymare ¢ IMOMOIIBIO [TUPKYJISI U TUHEHKH.

Haxoguth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C ITOMOIIBIO
JIMHEWKH, CTPOUTH OTPE3KH 33 IaHHOW JUTMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajguyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB MOPSIMOYTOJIbHUKA, KBajapaTa s HX
MMOCTPOEHMU S, BBIUUCIICHUS TUIOIIAAN U IEPUMETPA.

Beraucnare mepuMerp W IUIONIaAb  KBajgpaTra, IPSMOYTOJbHHKA, (QUryp,
COCTaBJICHHBIX M3 MPSIMOYTOJIbHUKOB, B TOM YHCIIEC (DUTYD, H300paKEHHBIX HA KJIETYATON
oymare.

[Tonp30BaThCS OCHOBHBIMHM METPUUECKMMHU €AWHUIIAMUA HW3MEPECHUS JJIMHBI,
IJIONIAW; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMUHBI Ue€pe3 APYTHUE.

Pacnio3naBate mapamienenunen, KyO, WCIONIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bEM  KkyOa, mnapajuieNienuena IO 3aJaHHbIM — HU3MEPEHUsIM,
MI0JIH30BaThCS SIMHUIIAMHU U3MEPEHUS 00BhEMA.

Pemate HecnoxkHBIE 3agauyd  HAa  HU3MEPEHUE TE€OMETPUYECKHUX  BEJIMYUH
B MMPAKTUYECKUX CUTYyalUSIX.

14



[IpenmeTHble pe3ynbTaThl OCBOEHHS IPOTpaMMbl y4eOHOTo Kypca K KOHILY
oOyueHus B 6 Kiacce:

Yucaa v BbIYUCTICHUSA

3HaTh M TIOHMMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMU BHJIAMU YHUCEN U
crnoco0aMu WX 3aIlkCH, MEPEeXOAUTh (€CIM ATO BO3MOXKHO) OT OJHOW (DOpMBI 3amucH
4yuclia K Ipyrou.

CpaBHUBATH U YIIOPSIIOYUBATH 1LIEJIbIE YUCIIa, OOBIKHOBEHHBIE U IECITUYHbIE IPOOH,
CpPaBHMBATh YMCJIA OJTHOTO U PA3HbIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE M TUCbMEHHbIE TPUEMBI, apuPMeTHIeCKue JeHCTBUS
C HaTypaJdbHBIMU M IEIBIMH YHUCIIaMH, OOBIKHOBEHHBIMH U JECATHUHBIMH APOOSIMH,
MOJIOKUTEIIBHBIMU M OTPULIATENIBHBIMU YUCIIaAMU.

BpruncnsaTe 3HaUYEHUS YHWCIOBBIX BBIPAKECHUW, BBIMOJHATH MPUKUAKY U OLECHKY
pe3ynbTaTa BBIYMCICHHH, BBINOJHATH MPEOOpPa3OBaHUSI YHUCIOBBIX  BBIPAKEHUU
Ha OCHOBE CBOWCTB apu(METUUECKUX JCHCTBUH.

COOTHOCUTPH TOYKY Ha KOOPJIAWHATHOU MPSAMOU C COOTBETCTBYIOIIUM €M YUCIOM U
U300pakaTh YUCIa TOYKAMU HA KOOPJAUHATHOM MPAMOM, HAXOJUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMH 3TON
TOYKH.

OKpyTasTh EIbIe YUCIIa U IECITUYHBIE IPOOU, HAXOIUTh TPUOIMKEHUS YHCEIL.

YucsoBbie 1 OyKBEHHbIE BbIPAXKEHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3alMCHhI0 CTEMECHW YHCIA,
HAaXOJWTh KBaJpaT W KyO 4YHCIA, BBIYMCISATH 3HAYCHUS YHCIOBBIX BBIPAKECHUM,
COJIEpKalUX CTEIICHMU.

[Tonb30BaThesl MpU3HAKAMU JICJIMMOCTH, PacKiIaJblBaTh HATYpAJIbHBIC 4YHCIA
Ha MPOCTHIE MHOKUTEH.

ITonp30BaThCs MacIITaboOM, COCTABIIATH MPOITOPIIUN U OTHOIIICHHUS.

Hcnonb3oBath OykBBI sl 0003HAYCHHUS YHCENI TMPU 3allUCH MaTeMAaTHYECKUX
BBIpAXXEHUM, COCTaBISATH OYKBEHHBIC BBIpAKCHHS U (DOPMYJIBI, HAXOJIUTh 3HAUCHUS
OYKBEHHBIX BBIPXKCHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKU U TTpeoOpa3oBaHUs.

HaxonuThs HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemmeHne TeKCTOBBIX 3224

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

Pemate 3amaun, CBSI3aHHBIC C OTHOIICHHEM, MPOIMOPIIMOHATBLHOCTHIO BEIIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 337291 HA JJPOOU U TPOIIEHTHI.

Pemate 3amaun, comeprkamniue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUNHBI: CKOPOCTH,
BpEMs, PACCTOSHHE, II€HA, KOJMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHHOCTD, BpEMS,
00béMa pabOTBI, HWCHONB3YSA apUPMETHUCCKUE JCUCTBUSA, OICHKY, IPUKHIKY,
TIOJIB30BAThHCS SAUHUIIAMU U3MEPECHUSI COOTBETCTBYIONTUX BEIIMYHH.

CocraBnsaTh OyKBEHHBIE BBIPAXKEHUS TI0 YCIIOBUIO 3aJa4H.
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N3Bnexath MHPOpMAIUIO, IPEACTABICHHYIO B TA0IUIIAX, HA TMHEHHOH, CTOI04aTOi
WIM KPYyroBOM  JauarpamMmax, HWHTEpPIPETHPOBATh MpPEACTaBICHHbIC JaHHEBIC,
UCIIONIb30BaTh JIAHHBIC NPHU PEIICHUH 3a/1a4.

[IpencraBisaTe WHGOPMALKMIO C TMOMOIIBIO TAaOJNHIl, JHUHEHHOM U CTOJIOYATOM
IarpaMm.

Harasignas reomerpus

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PABHBIX
U CUMMETPUYHBIX QUTYD.

N300pakaTh ¢ MOMONIBIO UPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJeTyaTo Oymare M3ydeHHBbIE TUIOCKHE TeoMeTpuueckue (Gpurypbl U KOHGUTypaluu,
CUMMETPUYHbBIEC (PUTYPBI.

[Tonb30BaTbCcsd TEOMETPUUECKUMH MOHSTUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3AHHYIO C CUMMETPHUEW: OCb CHUMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTs BEIMYHUHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIVIbI
3aIaHHOM BEJIMYMHBI, IOJI30BATHCSA IPHU PELICHHWM 33Jad I'PagyCHOW MEPOU YIJIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPHIU, IPAMOU, PA3BEPHYTHIA U TYIION YTJIbIL.

Berauciars  JUIMHY  JIOMaHOM, IEPUMETP MHOIOYI'OJIBHHKA, II0JIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKaTh OJHU E€IMHULBI W3MEPEHUs JJIMHBI 4epe3
Ipyrue.

Haxomute, ncnonp3ys 4epTEXHBIE HUHCTPYMEHTBI, PACCTOSIHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH J10 NPSIMOM, UIMHY IIyTH HA KBaJAPATHOU CETKE.

BoruucnsaTs miomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOIb30BATh
pazbueHre Ha  NPSAMOYIOJbHHKM, HA  paBHble  (UIYpbl,  JOCTpauBaHHE
0 TPSIMOYTOJIbHUKA, IOJB30BaThCS OCHOBHBIMM EIMHULAMH W3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN YEPE3 APYTHE.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, UWIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjieTUaTOM Oymare npsMOyTroJIbHBIN Mapasyieaenumne/.

Boruncnsate 00bEM NPSIMOYTOJIBHOTO Mapajjienenuneaa, Ky0a, MM0oIb30BaThCs
OCHOBHBIMH €JIMHULIAMH U3MEPEHUS 00BEMA;

Pemrare HecnoxkHbIE 3agauM  HAa HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaLHSX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
HanmenoBanue paznena |KomuyecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB CoJIepKaHue
HatypanbHbie unca. 43 JHecsatuynas YuraTth, 32aNIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;

JlelicTBUS C HATYpaJIbHBIMU
quCcIaMu

CHUCTEMA CUUCIICHHS.
Psin HaTypanbHBIX
YUCelL.
Harypanbnsii psa.
Yucno 0.
HarypanbHbie uncna
Ha KOOPJAMHATHOU
MPSMOM.
CpaBHenue,
OKpYTJICHUE
HaTypaJIbHBIX YHCEIL.
Apudmernueckue
JIEUCTBUS

C HATypaJIbHBIMU
yuciamu. CBoMCTBa
HYJISl TP CJIOKEHUU
Y YMHO>KEHUH,
CBOMCTBA €IUHUIIBI
P YMHOKEHUH.

npeaIaratb M 00CyKI1aTh COCOObI YIIOPSIOUYNBAHUS YUCEI.
N300paxkaTh KOOPJIMHATHYIO NPSIMYIO, 0TMEYaTh Y1Cia
TOYKaMU Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH KOOPAUHATHI
TOYKHU.

HccaenoBaTh cBOMCTBA HATYpajIbHOIO psaa, yucen 0 u 1
MIPU CJIOKECHUU U YMHOKEHHUH.

HNcnoab30BaTh NPaBUJIO OKPYTJICHUSI HATYPAJIbHBIX YUCE.
BoinosHaTh apudgmMeTnyecKue 1eCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YMCIIOBBIX BHIPAKCHUN

CO CKOOKaMH M 03 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTENICHU, YUTATh
CTEIEHU, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKa3aTelib), BLIYUCIASATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, PEJIAraTh U MPUMEHATH NPUEMBI IPOBEPKHU
BBIUYHMCJICHHUH.

HNcnonib30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOWCTBA CIIOKECHUS U YMHOXKEHUSI,
pacnpeaeuTeIbHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIHPOBATH
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ITepemectuTenbHOE
M cCOUeTaTeILHOS
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacrpeieIuTeNIbHOE
CBOMCTBO
YMHOKECHHUSI.
Jenurenu n
KpaTHBIE YUCIa,
Pa3JI0KEHHUE YUCIIA
Ha MHOXXUTEJIIH.
Jlenenue

¢ octarkoM. [IpocTeie
W COCTaBHBIC YHMCIIA.
[Ipu3Haku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

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

U PUMEHATH MPaBUJIAa IPeoOpa30BaHUs YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HcciienoBaTh 4uCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH THIIOTE3bI, (POPMYJIUPOBATH 00001ICHUA U
BBIBO/IbI 110 PE3YJIbTATaM IIPOBEIEHHOTO HCCIIEI0BAHUS.
D®opMyJIHPOBATH ONPeIeICHUA JICIIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE M COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NMPU3HAKMU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKWTEIIN; HAXOAUTh OCTAaTKH OT JICJICHHUS U HEMIOJIHOE
4acCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

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

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

Pemath TeKCTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM,
HCIO0JIb30BATh 3aBUCMMOCTH MEXAY BEJIMUUHAMHU (CKOPOCTb,
BpEMs1, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOUMOCTb H . ):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a1a4H,
nepedopMyJTHPOBATH YCIOBHUE, M3BJIEKATh HEOOXOUMBIE
JIaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIUYNHAMU,
CTPOUTH JIOTUYECKYIO LETIOYKY PACCYKICHUI.
MoaenupoBarh X0 pelIEHNs 3a4a49M C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBbI, TaOJHUIIBI.

IIpuBoauTH, pa30MpaTh, OLIEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PEelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIMOKH.

Pemats 3a71a4n ¢ NOMOIIBIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apu(PMETHKU

Har JIAHasA reoMCTpHs.
JIMHUM Ha IJIOCKOCTHU

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nqiamHbl
OTpE3Ka,
METpUUYECKHUE
CIIMHHUIIBI
W3MEpPEHUS JTUHBI.

OKpy»XHOCTb U KpYT.

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

Pacno3naBathb Ha uepTexax, pUCyHKax, ONMCHIBATh,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, U H300Pa’KaTh C IOMOLIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iy,
YTOJI, JIOMaHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPHI 00BEKTOB PEATBHOTO
MUpa, UMELUX (OopMy U3YUEHHBIX QUTYDP, OLEHUBATDH UX
JIMHEWHBIE Pa3MEpBI.

HUcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL TOCTPOCHUS M UBMEPEHUS: H3MEPATH JIUIMHY OTPE3Ka,
BEJINYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOW JJIUHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PABHbIC
OTPE3KH, CTPOMTH OKPY>KHOCTh 33JIaHHOTO paguyca.
N300paxath KOHPUTYpALUU T€OMETPUUECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIET4aToM Oymare; mpeasiaraTb, ONUCHIBATH M 00CYKAaTh
CIoco0bl, AJTOPUTMBI IOCTPOECHHUS.

Pacno3HaBath n M300paxkaTh HAa HEJITMHOBAHHOMW U
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[TpakTnyeckas
pabota
«IToctpoenue
YTJIOB»

KJIeTYaToOl Oymare mpsiMoid, OCTPBIN, TyHOH, pa3BEPHYTHIM
YIJIbl; CPABHUBATH YTJIBL.

Bb1uncasiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh U MCNOJIB30BATh MPU PELICHUH 32124
3aBHCUMOCTH MEX/Y €IMHULIAMU METPUYECKOU CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMU CUCTEMaMHU MED;
BbIPAKATH JUIMHY B PAa3JIUYHbIX €AUHULIAX U3MEPEHUS.
UccaenoBath Gurypsl u KOHPUTypaluu, UCTIONIb3YS
M(ppOBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

Jpo6s. [IpaBuiibHbIE
Y HEeTIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue 1po0ei.
Cnoxenue u
BBIUATAHUEC
O0OBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOKEHUE
U JICIICHHE
OOBIKHOBEHHBIX
Jpo0eit; B3aMMHO-
oOpaTHbIE POOH.
Penrenne TekCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIE

MopeanpoBarthb B rpaduuecKkoi, mpeIMeTHON dopme,

C MOMOIIIbIO0 KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JAPOObIO.

YurtaTh M 3alIUCHIBATH, CPABHUBATH OOLIKHOBEHHBIE IPO0OH,
npeaiaraTb, 000CHOBbBIBATH U 00CYKIaTh CIIOCOOBI
YHOPAI0YUBAHUS APOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAWHATHOM MPAMON; HCHOJIb30BATh KOOPIUHATHYIO
MPSAMYIO 111 CPAaBHEHUS IPOOEH.

P®opMyIHPOBATH, 3alIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO J1po0OHU JUIsl COKpaIlEHus: JpoOeit U MpUBeICHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOb B BUJIE HETIPABIIIBHON U
BBIJICIISITH LIEJTYIO YaCTh YMCIIa U3 HEMPABUIBHOU JpOOH.
BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMHU APOOSIMH; MPUMEHSATh CBOICTBA
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3a/1a4u Ha JpoOu.
[Ipumenenue OykB
JUIS 3aIIUCH
MaTeMaTHYECKUX
BBIPAKCHUU U
MPEIIOKEHUN

apuMETHIECKUX TCUCTBUM JJIs pallMOHATIM3AIUH
BBIYUCIICHUM.
BbINOJHATH NPUKUAKY M OI[EHKY PE3yJibTaTa BEIYUCICHUN;

npeAIaraTh U NPUMEHATH NPUEMBbI IPOBEPKH BHIYUCICHUH.

IIpoBoauTH HCCIET0BAHMS CBONCTB ApOOEH, omupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

0 1po0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHMM.

Pemarhb TekcTOBBIE 3a/1a4H, COiepKaILLUE IPOOHBIE JaHHbIE, U
3a/1a4M Ha HAXOXKACHUE YaCTH LEIOr0 U LEJIOTO 10 €r0 YacTH;
BBISIBJIATH UX CXOACTBA M Pa3JIHYUs.

MoaenupoBarh X0 pelIEHNs 3aa49M C IOMOLIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHMUS,
3aIMCH PEILIECHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBATh MMOJTYyYECHHBIN PE3YJIbTaT,
OCYILECTBIISITh CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OLIUOKH.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apU(PMETUKU

Harnsgnas reometpus.
MHOTOYTOJIbHUKH

10

MHOroyroJibHuKH.
YeThIpEXYroIbHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCMOJIb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

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

IIpuBoauTH NpPUMepPbI OOBEKTOB PEATTBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSIMOYTOJIbHUKA, KBaJpaTa,
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pabota
«IToctpoenne
MPSAMOYTOJIbHUKA

C 3aJJaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyronpHUK.
[Tmomane u
EPUMETP
IPsIMOYTOJIbHUKA U
MHOTOyTOJIbHUKOB,
COCTABJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ AMHULIBI
U3MEpPEHUs
TUIOILAIHN.
[lepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHMBATh UX JIMHEWHBIC PA3MEPBI.
BoeIyHCasiTh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHHUKA,
MHOTOYTOJIbHUKA; IIJIOIIAb IPSIMOYIOJIbHHKA, KBaJpara.
M300paxkaTh OCTPOYTrOJIbHBIE, IPSAMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HEIMHOBAaHHOM U KJIeTYaToN Oymare KBajapar u
IIPSAMOYTOJIBHUK € 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBath CBOMCTBA IPSIMOYTOJIBHUKA, KBaJApaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS], MOJICTUPOBAHHS;
CpaBHHBATh CBOKMCTBA KBaJpaTa U NMPSIMOYTOJIbHUKA.
KoHcTpynpoBaTs MaTeMaTH4eCKHE NPEIJI0KEHHUA

C MMOMOLIBIO CBSI30K «HEKOTOPBII», «J11000i». Pacno3naBaTth
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUs O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL IPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (DUTYphI U3 KBAJIPAaTOB U
NPSAMOYTOJIBHUKOB M HAXOAUTh UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU M KBAAPAThl U HAXOAUTh UX
IJI0IA/Ib.

BeipakaTh BeJIMUMHY IUIOIIAAN B PA3JIMYHBIX €AMHULAX
U3MEPEHUST METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATh 3ABUCMMOCTH MEXKIy METPUUECKUMU
€AUHULIAMU U3MEPEHHUSI TUIOIAIH.
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3HAKOMHUTBCA € npuMepamMu NIPUMECHECHUS TJIOIIAAN U
NNepuMeETpPa B IIPAKTUICCKHUX CUTYyallUAX. Pematn 3agavuu

nus3 peaanoﬁ JKU3HHU, Ipeajaratb u Oﬁcy)l(IlaTb Pa3jINIHbIC
CIoCcoObI pCeUICHUA 3a1a4

JlecaTuunble 1podu

38

JlecAaTnyHas 3aIHCh
npobeii. CpaBHeHUE
JeCITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
OkpyrieHue
JeCITUIHBIX
JTpOOCH.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIInuX
npobu. OCHOBHBIE
3a/layu Ha 1poou

IIpeacTaBisiTh ASCATUYHYIO JpOOb B BUC OOBIKHOBEHHOM,
YHTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIOUMBAHUS IECATUIHBIX APOOEH.

N300pakaTh 1ecATUIHBIC TPOOH TOUYKAMHU HA KOOPIMHATHOM
PSAMOM.

BbIABJIATH CX0ICTBA ¥ PA3IMYMS TTPABWI apU(PMETHIECKUX
JICVCTBHI C HATYpPaJIbHBIMU YUCIAMH U JECATUYHBIMU
IpoOSIMU, OOBSICHATD HX.

BoInoJHATH apuMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JIpoOSIMU; BBITIOJIHATh NPUKUAKY H OLIEHKY pe3yibTaTa
BBIYHCJICHUH.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUUISL pallMOHAIU3alid BEIYUCIICHUIM.

IIpyMeHATH NPABWIO OKPYIJIEHUS JIECATUYHBIX JIPOOCH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX IPOOEH,
ONHUPasCh HA YHCJIOBBIE SKCTIEPUMEHTHI (B TOM YHUCIIE

C TOMOIIIBI0 KOMIBIOTEPA), BLIAIBUTATh TMNOTE3bI 1
MIPUBOJIUTH UX 000CHOBAHUS.

Pacno3naBaTrh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS

0 IpO0sX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIAHKS BBICKA3bIBAHUM.
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PemaTh TeKCTOBBIE 33/1a4H, COAEpKalUE IPOOHbBIE TaHHbIE, U
Ha HAXOXKJIEHUE YaCTU LIEJIOTO U 1IeJIOTO O €T0 YacCTu;
BBIAIBJISITH MX CXOACTBA U PA3JINYHSL.

MopeanpoBaTh X0/ pelIEHUS 3aJa4 C TOMOILBIO PUCYHKA,
cxemsbl, Tabmmubl. IlpuBoauTH, pa30upaTh, OECHNBATH
pa3lInyHbIC PEIICHMS, 3aITMCH PEILICeHUI TEKCTOBBIX 3ajau.
OnepupoBath IpOOHBIMU YHCIIAMU B PEAIbHBIX KU3HEHHBIX
CUTYyalHUsIX.

KpuTnuyecku oueHUBATH MOJTYYCHHBINA PE3yJIbTaT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIST OTBET

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

Harnannas reomerpust.
Tena u purypst
B [IPOCTPAHCTBE

MHoOrorpanHuKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Monaenn
MPOCTPAHCTBEHHBIX
TeN.
[IpsAMOYTOJIBHBIN
napajjienenunen,
Ky0. Pa3Béprku kyda
U napaJijiesienunena.
IIpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BéM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKpPYKaloleM
MM pe [IPSIMOYTOJIbHBIN Napajienenunesn, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATh, HCIOJIb3Ys TEPMUHOJIOTHIO,
OLICHUBATH JIMHEWHbIE pa3MEpHl.

IpuBoauThL NpUMeEPHI OOHEKTOB PEATTLHOTO MUPA, UMEIOIIUX
(GbopMy MHOTOTPpaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesIenuIena,
KyoOa.

H3o00paxath Ky0 Ha KieT4aToil Oymare.

HccaenoBarth cBoiicTBa Ky0a, MpSIMOYTOIBHOTO
napajuieJenuIe1a, MHOrOrpaHHUKOB, UCTIOJIb3YsI MOJEIH.
Pacno3naBath M n300pakaTh pa3BEPTKU KyOa U
napajuienenunena. MoaeanpoBath Ky0 U mapajieienumnes]
u3 Oymaru u npoyvx MaTepuagoB, 00bACHATH CIOCO0
MOJEJIMPOBAHUS.
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IMpAMOYT'OJIBHOT'O
MapauICIICIIUIICaa

HaxoauTh n3MepeHns, BbIYMCIATH ILI0IA/b TOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJIbHOTO MapaljIesIeuIeaa;
HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT IJTMHBI €T0
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Ha0JuronaTh 1 NPOBOAUTH aHAJOTHH MEXY TOHIATUAMU
oM 1 00bEMa, nepuMeTpa U Mouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

O MHOTOI'PaHHUKaX, MPUBOAUTH IPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHHIA.
Pemiarb 3a1a4M U3 peajibHOMN KU3HU

[ToBTOpEHUE 1 0000IIEHNE

10

[loBTOpEHNE
OCHOBHBIX NOHATHH
1 METOJIOB Kypca

5 knacca,
00001IeHHe 3HAaHU I

BopIyucasiTh 3HaUEHUS BBIPAXKEHNM, COAEPKAITUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJHATH MpeoOpa3oBaHUs YUCE.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHI,
NPUMEHSITh CBOIicTBAa apu(pMETUYECKUX JEHCTBUI

JUISL paMOHAIU3AlU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUMN.

Pemiats 3aga4mn U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS JUTA pelIeHus 3a1a4 U3 IPYyTuX
y4€OHBIX MTPEAMETOB.

Pemath 3agaun pasHbIMH C1I0C00aMH, CPABHUBATD -
CIOCO0BI pEIICHNS 33a1a4l, BBIOMPATH PAallHOHAJIbHbBIN
crocoo

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

170
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6 KJIACC

Haumenosanue paznena |Kosmuectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB coJiepKaHue
HarypanpHblie uncna 30 Apudmernyeckue BeinoHaTh apudgmMeTnyecKkue 1edCTBUA C MHOIO3HAYHBIMU
JENCTBHUS HaTypaJbHbIMHU YHCIAMHU, HAXOAUTh 3HAYEHHS YK CIIOBBIX
C MHOT'O3HAYHBIMU BBIpAXEHUI cO CKOOKaMHU U 6€3 CKOOOK; BBIYMCIATH
HaTypaJbHBIMU 3HAYEHHUS BBIPAXKCHUI, COIEPKAIIMNX CTEIICHU.
gucnamu. Yucnossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAYCHHUI YHCIOBBIX
BBIPAKEHUSI, BBIPOKECHU, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIBHOE U
VICIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIIMIA TETUTEIb U
HauMEHbIIIee ooI1ee
KpaTHOE.

J1enuMoCTh CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienne TekCTOBBIX
3a7a4

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

@opMyTUPOBATH ONIPeieIeHUs JICIUTEIISI U KPAaTHOTO,
HauOOJIBIIEr0 OOIIETO ASIUTENS U HAUMEHBIIIETO 00IIeTro
KpPaTHOT0, MPOCTOT0 M COCTABHOT'O YUCEN; UCIOJIb30BATh 3TH
MOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEro 00IIETro
JIEIUTEIIS 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
aJTOPUTM PA3JIOAKEHHUS YKCIIa HAa TPOCThIE MHOKHUTEIIH.
HccaenoBaTh yciioBus AeIUMOCTH Ha 4 U 6.

HccaenoBathb, 00Cy:Kk1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, IPOU3BEIACHUSA:
JBYX YETHBIX YUCEII, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOT'O YUCEIL.

HccaenoBath CBOMCTBA JICIUMOCTHA CYMMBI U IPOU3BEICHUS
YU CElL.

IIpuBoaAMTH NPUMEPBbI YKCEI C 3aJaHHBIMU CBOMCTBAMU,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAXx 4YHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS
C TOMOIIbKO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4eCKHUe NMPeEAT0KEHUA

C TTIOMOIIBIO CBSI30K «W», «UJIN», «ECIH. .., TO...».

PemiaTh TEKCTOBBIE 33/1a4H, BKIFOYAIOIINE TOHATUS
JIEeTUMOCTH, apU(PMETHIECKUM CIIOCOOOM, HCIIOI30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopaeaupoBarb X0/ PELIEHUS 3a1a41 C IIOMOIIBI PUCYHKA,
CX€EMBI, TaOJIUIIBI.

IIpuBoauTh, pa3dupaThb, OLEHUBATH PA3JINYHBIE PELICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 33/]1a4.

Kpurnuecku ouieHUBaTh MOJYYCHHBIN PE3YJIbTAT, HAXOAUTh
OIINOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnas reometpus.
[IpsimbIE HA TIIIOCKOCTH

[TepnienuKysipHbIe
IIpsIMBIE.
[TapannenbHbie
psIMBIE.
Paccrostnue mexny

Pacno3naBaTth Ha yepTexkax, pUCyHKax Ciydyad B3aHMHOTO
PACIIOJIOKEHUS JBYX NPSIMBIX.

N300paxkaTh ¢ MOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM M KJIET4aTO# Oymare JiBe IepeceKaroImecs
IIpsIMBIE, JIBE MTApaJUIEIIbHBIE NIPSAMBIE, CTPOUTH MPSAMYIO,
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IByMs TOUKAMH,
OT TOYKH JI0 IIPSIMOU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOU CETKE

MIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETLHOCTU U
NEPHEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIE U
napasuielibHble cTOpoHbl. M300pazkaTh MHOTOYTOJIBHUKH
C MMapajuIeIbHbIMU, NEPIICHIUKYISIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHEe MEXY ABYMsI TOUKaMH, OT TOUKU
JI0 TIPSIMOM, ITTMHY ITyTH HAa KBaJIPATHOM CETKE, B TOM UHUCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBECHHAS
poOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue aApooei.
CpaBHeHuE U
yIOPSI0YNBAHHEC
TpoOeii.
Hecsatuunbie qpodu
U METpHYeCKas
cUcTeMa Mep.
Apubmerndeckue
JIEUCTBUSA

C OOBIKHOBCHHBIMH
U JCCATHYHBIMU
TPOOSIMH.
OtHo1uIeHueE.
Jlenenue B JaHHOM

CpaBHUBATH U YHOPAJA0YUBATH APOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS IpOOEi.

IIpeacTaBisiTh qecATUYHBIC TPOOU B BUIE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATH
IKBUBAJIEHTHbBIE MPeCTABJIEHUS JPOOHBIX YHCEN MPU UX
CpaBHEHUM, PU BbIYUCICHUAX. McnOJIb30BATh JECSITUYHBIC
JpoOu Ipu NMPpeoOpa30BaHUU BETUYUH B METPUUYECKOM
CHUCTEME MED.

BoinoHATH apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMU U JCCATUYHBIMU JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITOTHATH
npeodpa3oBaHus IpoOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX ICUCTBUN SIS pallHOHAIN3AIIUH
BBIYMCJICHUH.

CocTaBJasiTh OTHOIICHUS U MPOMOPIINHI, HAXOAUTH
OTHONIEHUE BEJIMYWH, JICJINTh BEJIMYNHY B IAHHOM
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OTHOUIICHUH.
Macmta0,
MIPOTIOPIIUSL.
IlonATHE npoLEeHTa.
Brruncnenne
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYMHBI 10 €€
MIPOIICHTY.

Penrenne TeKCTOBBIX
3a7a4, CoAep KaIIux
JPOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ IuaMeTpy»

OTHOUICHUHU.
HaxoauTh 3kcniepuMeHTAIbLHBIM MYTEM OTHOLLEHUE JITTUHBI
OKPYXHOCTH K €€ JuamMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJIB3YS MacIluTao.

OO0BbSACHATB, UTO TAKOE MPOLIEHT, YHIOTPEOIATH 000POTHI peUn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOLEHTHI B IpO0SX U
JIpoOU B MPOLIEHTAX, OTHOIIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJATH IPOLEHT OT YMCIa U YUCIIO IO €ro MIPOLIEHTY.
OxpyrasaTh 1poOu U MPOLIEHTHI, HAXOAUTH TPUOIMKEHUS
YHCEJL.

PemaTh 3aga4u Ha 4acTH, IPOLICHTHI, IPOMOPIIUH,

Ha HaxO0XJICHUE IPpoOU (MPOIIEHTA) OT BETUYUHBI U BEJTMUUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIH
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHBIC PELICHMS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGOPMAINUIO U3 TAOIHI] U TUATPAMM,
MHTEPHPETUPOBATH TAOJIMYHBIE TAHHEIE,

ONpeAeNsITh HaubOoJIbIIee U HAMMEHbBIIIEE

U3 MIPE/ICTABJICHHBIX JAHHBIX

Harnsgnas reometpus.
Cummerpust

OceBas cumMmeTpus.
LlentpanpHas
CUMMETpHUSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300paAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHUS.
Cummerpus

B IIPOCTPAHCTBE

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

HaxoauTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCHUTEIBHO NPSIMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3Yysl CBONCTBO CUMMETPUH, B TOM
YHCIIE C TIOMOIIBIO IU(POBBIX PECYPCOB.

HccaenoBath cBOMiCTBA H3yUYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETpPHE, HCMOJb3Ys IKCIIEPUMEHT, HAOII0ACHHE,
MOJIETIMPOBAHUE.

O00CHOBBIBATB, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Boipaxkenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKHUX
BBIPAKCHUU U
IPEAIIOKEHUMN.
bykBeHHbIE
BBIPAXKEHUS U

YU CJIOBBIE
IIO/ICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0KJICHHE
HEU3BECTHOI'O

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YHCEII, TIPU 3aMUCH
MaTeMaTHICCKUX YTBEPKICHUM, COCTABIISITh OYKBCHHBIC
BBIPAKEHUS M0 YCIOBHUIO 3aJ1auu.

HcciienoBaTh HECIOKHBIE YUCIOBBIC 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JUISl MX 3aITHCH.

BbI4MCcsITh YMCIIOBOE 3HAUCHUE OYKBEHHOT'O BBIPAYKCHHS
MIpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anucbIBaTh (POPMYJIBI: IEpUMETPA U TUIOIIATN
NPSIMOYTOJIbHHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH, TUIOILAIA
KpyTa; BBINOJIHATH BHIYUCJIEHHS 110 TUM (HopMyiam.
CocTaBiasith (pOpMYJIbl, BEIPAKAIONTNE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; TTPOU3BOUTEILHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. paboThI; BBINOJIHATH BBIYUCICHUS IO 3TUM (DopMyiaM.
DopmyJIb HaxoauTth HEU3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
JICVCTBUS
Harnsanas reometpus. 14 YeThIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH IPUMEPHI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETHIPEXYTOIBHUKOB. | YETBHIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpssMOYTOJIBHUK, C MapaJUICTbHBIMU, IEPIICHANKYIIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’seH.
N3mepenue yrios.
Bungsr
TPEYroJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomans durypsl.
DopmyJIbl
EpUMETPA U
IUIOLIAAM
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEeHHUeE IIIOMIAIN
duryp.
[IpakTnueckas

CTOPOHAaMHU, MPSMBIMU YTJIaMH U ApP., PaBHOOEPEHHBIN
TpeyroybHUK. IIpeanarare n 00cyxaaTh cocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

HUccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBAJpaTa,
pa3OuBaTh Ha TPEeYroJibHUKU. OO0CHOBBIBATH, ONIPOBEPTraTh
C IOMOILBKO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHUKE, KBaJApaTe, PACNO3HABATH BEPHBIE U
HEBEPHBIC YTBEPKICHHUS.

N3mepsATH M CTPOUTH C ITIOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHMCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YIJIbL;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHbBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJIbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BouI4HCasiTh IEPUMETP MHOTOYT'OJIbBHUKA, TUIOLIAb
MHOTOYTOJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomanp
KpyTa»

Ha paBHbIE (PUTYPBHI, UCIIOIH30BATH METPUUECKUE €IUHULIBI
WU3MEPEHUS JITTUHBI U TUIOIA N,

HNcnonb30BaTh NpUOJIMKEHHOE M3MEPEHUE JJINH 1
TIoIIAeH Ha KileTyaToi Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, IUIOIIAAN KpyTa

[lomoxurenbHbIE U

OTpUIATCIIBHBIC YU CJIA

40

Llenbie yncna.
Monayne yucia,
reoMeTpuYecKas
WHTEpHIpETALINASL
Moy, YucnoBeie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHIIATEIILHBIE
yucia. CpaBHEHHE
MOJIOKUTEIBHBIX 1
OTPUIIATEIIbHBIX
YHCe.
Apudmernyeckue
JEVUCTBUSA

C MOJIOKUTEJIbHBIMU
U OTpHUIATEIbHBIMU
YHCIIaMH.

Pemienne TekCTOBBIX
3a7a4

IIpuBoaAMTH NPUMEPBbI UCTIOJIB30BAHUS B PEATbHON KU3HU
IIOJIOKUTEIIbHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxaTth 1€IIbIEC YKCIIA, IOJIOKUTEIBHBIE U
OTPULATENIbHBIE YUCIIA TOYKAMU HA YUCIIOBOM IIPSMOH,
HCII0JIb30BATh YKCIIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpumeHATH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
YUCIla; HAXOAUTh MOJIYJIb YHCIIA.

DopMyJIUPOBATH NPABUJIA BEIYUCIIEHUS C MOJIOKUTEITHHBIMU
Y OTPUIIATEIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM, COJECPKALIMNX ICUCTBUS

C MOJIOKUTEIBHBIMUA U OTPULIATEIIEHBIMU YU CIIAMM.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS

JUTSl IpeoOpa3oBaHusi 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
JarpamMMel.
[IpakTnueckas
pab6ota «IlocTpoenue
aarpamm.
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. Uenosib30BaTh HHGOPMALIHIO,
MPECTABICHHYIO B Ta0JMIIaX, HA AUArpaMmax JIJisl peIeHUs
TEKCTOBBIX 337a4 Y 3374 U3 PEAIIbHOM KU3HU

MPEICTABJICHHBIC

B TaOIUIAaX U

Ha uarpaMmmax
Harnmsannas reometpusi. [IpssMOyTOIBHBIM Pacno3HaBaTth Ha yepTe)kax, pUCYHKax, ONMUCbIBATH
@urypsl B IPOCTPAHCTBE napajieenumnes, NUpaMuy, IpU3MY, HAIUHIP, KOHYC, 11ap, H300PakaTh X

KyO, mpu3ma,
nupaMua, KOHyc,
WIMHID, TIap U
cohepa.
N300paxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIIMHA, IPOBOJIOKH
u 1p. llpuBoauTH NpUMepPbI 0OBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (OPMbI HA3BAaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOPO, TpaHb,
OCHOBAHME, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
UWINHPA U KOHYCAa.
[IpakTnueckas
paborta «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0bEMa;
€AMHUITBI U3MEPECHHUS
00béMa. O0BEM
IPSIMOYTOJIEHOTO
napayyie/enuIea,
Ky0a, popMyibl
00BbéMa

N3yuaTh, uCnoib3ys SKCIEPUMEHT, Ha0JII0/IeHUEe, U3MEpPEHUE,
MO/JICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, H ONMHUCHIBATH
CBONCTBA HA3BAHHBIX TEJI, BHIIBJIATH CXO0/ICTBA U
Pa3IMuYMs: MEKITY IUPAMUION U ITPU3MOU; MEXKITY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BépTkU Nnapavienenuneaa, kyoa, mpu3Msbl,
MAPaMHU/JIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHbIE
TeJa U3 pa3BEPTOK, CO3/1ABATh UX MOJEIIH.

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

N3mepsaTh HA MOaesIX: JJIMHBI pEOEP MHOTOTPAHHUKOB,
JMaMeTp mapa.

BoiBoauth popmyiry 00bEMa IPSIMOYTOILHOTO
napasuleJIenunea.

BoruuciasaTts no popmysiaMm: 00bEM MPSIMOYTOITHHOTO
napasuienienunesa, Kyoa; ucroiab30BaTh €AUHUIIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
napasuielIenUNe0B; peliaTh 3aJa4 C pEATbHbIMU TaHHBIMU

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs

20

[ToBTOpeHue
OCHOBHBIX MOHATHU
U METOJIOB KYpCOB 5
1 6 KJIacCOB,
000011IeHIE U
CHCTEMAaTH3aI1s
3HAaHUU

BeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPKALLNX
HaTypaJibHbIE, 1IEJIbIC, TTOJIOKUTEIIBbHBIE U OTPULIATEIbHBIC
quciia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIMOTHITh
peoOpa3oBaHUsI YUCENT U BHIPAKCHUI.

Bp10upaTh criocod CpaBHEHUS YKCEI, BEIYUCIICHUM,
NPUMEHSITH CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUJISL pallMOHAIU3allii BEIYMCIICHUI.
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PemaTe 3aga4M U3 peayIbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELIeHU 3a1a4 U3 IPYyTUX
IIPEAMETOB.

Pemiars 3a71a4M pasHbIMH CIIOCO0aMH, CDABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

170
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX

INOACHUTEJIBHAA 3AIITMCKA

AnreOpa sSBIsSETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa o0ecreynBaeT M3y4YeHUE APYTHX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOHKEHUsT 00pa3oBaHUs U
B IMOBCEJHEBHOM ku3HU. Pa3Butue y oOydarommMxcss HAYYHBIX MPEACTABICHUM
0 TPOUCXOXKJIEHUU W CYIIHOCTU ainreOpamdyeckux aOCTpakiuii, crocode OTpa)keHus
MaTEeMaTUYeCKOM HAyKOH SIBIEHMH W TPOLECCOB B MpHUPOJIE U OOIIeCTBE, pPOJU
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUM M B MPAKTHUKE CIIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KA4YECTB MBIIUICHHS, HEOOXOIUMBIX
JUTS afanTallud B COBPEMEHHOM IU(PpoBOM ob1iecTBe. M3yuenue anredpsl ooecrieunBaet
pa3BUTHE yMEHUs HaO0/aTh, CpPaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMyNHpOBaTh yTBepxkaeHUs. OCBOGHHE Kypca anreopbl
o0ecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHHUS OOYYArOIIMXCS: OHU HCIOJb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE pacCyXJACHHsS, 0000IIeHHne U KOHKPETH3aIHIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe mpearnogaraeT 3HauuTeNIbHbIN 00BEM
CaMOCTOSITEJIbHON JIEATETbHOCTH 00YyYaroluXxcs, MO3TOMY CaMOCTOSITEIbHOE PElICHUE
3a/1a4 SIBIIAETCS peain3aluen 1es1TeIbHOCTHOTO MPUHITUIIA 00yYeHHUSI.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» Juisi OCHOBHOTO OOIIEro
o0pa3oBaHMs OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUU:
«Ywucna v BEIMHCIICHUS», « AreOpandecKue BRIPaXKEHU», « Y paBHCHUS M HEPAaBEHCTBAY,
«Dynkuum». Kaxpas u3 3THX COAEPKATEIbHO-METOAUYECKUX JIMHUNA pPa3BUBACTCS
Ha MPOTSHKCHUU TPEX JIET N3YUCHUS Kypca, B3aWMOJICHCTBYS C IPYTUMHU €TO JIMHUSIMH.
B xozae u3zydenns yueOHOTO Kypca 00yJaroIuMCs TPUXOUTCS JJOTHIECKH PACCyKIaTh,
WCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrPaMMy
y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPHIC OCHOBHI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOro OOpa30BaHUS W CIIOCOOCTBYIOIINE
OBJIAJICHAIO OOYYalONUMHUCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3BIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanne TuHUU «HUHUCTa U BRIYUCICHUSD CITY)KUT OCHOBOM VISl TAJIbHEHUIIICTO
U3YYCHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIUXCS JIOTHYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  alTOPUTMaMH, a TakKKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX IS TOBCEAHCBHON IKU3HH.
Pa3BuTue MOHATUSA O 4MCIE€ HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO
C palMOHAILHBIMU M HMPPAIlMOHAIBHBIMUA YHCIaMU, (JOPMHUPOBAHUEM ITPEICTABICHUN
0 JEHCTBHUTEIHLHOM YHCJE. 3aBEepIICHHE OCBOCHHS YHCIIOBOH JIMHUU OTHECEHO
K CpelHeMY 00111eMy 00pa30BaHMUIO.
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Copnepsxkanue ABYX anreOpanyecKux JUHUN — «ANreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHMsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyHArOIIUXCS
MaTEMaTUYECKOro armapaTa, HeOOX0IUMOTO JIJIsl peIEHUs 3a]]a4 MAaTEMATHKHU, CMEXKHBIX
IPEIMETOB M MPAaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOro 00IIero
o0pa3zoBaHus y4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT PAlMOHAJIBHBIX BBIPAKCHHM.
AnreOpa [E€MOHCTpPUpPYET 3HAUY€HHME MAaTEMaTHKU KakK S3bIKa Ui TOCTPOECHUS
MaTEeMaTUYECKUX MOJIeJIeH, OMUCAHUSI IPOIIECCOB U SIBICHUM peanbHoro Mupa. B 3amaun
0o0y4eHHs anredpe BXOIAT TaKKe JTaJbHEHIIee pa3BUTUE AITOPUTMUYECKOTO MBIILIIEHUS,
HEOOXOIMMOT0, B YACTHOCTH, /ISl OCBOCHHSI Kypca WH(OPMATHKH, ¥ OBJIJICHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (QOpPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHSI, CTIOCOOHOCTEHN K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanne (QyHKITMOHATBHO-TPA(QUUECKOW JIMHUM HAICICHO Ha IOTy4YeHHUE
oOyJaromuMucs 3HaHUM O (YHKIMSAX Kak Ba)KHEWIEH MaTeMaTHU4ecKOW MOJAeNn
JUIsL ONMCAHMUS W UCCIIEOBaHUS Pa3HOOOpPA3HBIX MPOLIECCOB M ABJICHUN B MPHUPOJE U
obOmectBe. M3yueHue marepuana CrocOOCTBYET PA3BUTHUIO Y OOYYAIOIIMXCS YMEHUS
UCITIOJIB30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, rpapuuecKre, BHOCUT BKJIaJ] B (JOPMUPOBAHUE IPEICTABICHUN O pOJIU
MaTE€MaTUKH B Pa3BUTUU LUBWIN3AIUU U KYJIbTYPBHIL.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4yaercs yueOHbI Kypce «Anredpay,
KOTOPBIM BKJIKOYAET CIEAYIOLIIME OCHOBHBIE pasfensl coiepkaHus: «Yucna u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUSD, «YPABHEHHSI U HEPABEHCTBA,
«DOYHKIUW.

OOmiee 4YMCIO 4YacoB  JyIst W3YyUYCHUS y4eOHOro Kypca

«Anrebdpa» — 306 ydacoB: B 7 knacce — 102 yaca (3 yaca B Henenio), B 8

kiacce —102 gaca (3 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HefIeINi0).

COJEPXXAHUME OBYUYEHUA

7 KIIACC
Yucaa u BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucu apodei K
npyroi. IloHsATHE panMOHAIBHOTO 4YHUCHA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHHE
palMoHaJIbHBIX uHced. ApupMeTHUYecKhe AEeWCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemienue 3a1au u3 peaabHON MPAKTUKKA HA YaCcTH, HA IPOOH.

Crenenp C HaTypaJibHbIM TIOKa3aTelieM: ONpeJesieHne, Mpeodpa3oBaHue
BBIPQXEHUI Ha OCHOBE OINpeEeNieHus, 3amuch OoyblMX uucen. [IpoueHTsl, 3amuch
NPOLIEHTOB B BHJE JIpoOM W ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3aJayd Ha
IPOLICHTHI, PEIIEHUE 33]1a4 U3 PEAIbHON MMPAKTHUKH.

[IpuMeHeHre MPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATypaJbHBIX
quced.

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

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMeHHOU. JlomycTumeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTHM MEXIY BEJIMYMHAMU B BHUJE
dopmynbl. Beraucnenuss mo dopmynam. [Ipeobpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJIECTBEHHO PaBHbBIC BBIPAXXECHUS, IIPaBUiIa MpeoOpa3oBaHUs CyMM M MPOU3BEACHUIA,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MMOAOOHBIX CIIaraeMbIX.

CBoONCTBa CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpnHounensl u MHoOrowieHbl. CreneHb MHorousjeHa. Clo)XKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTu. DopMyiia pasHOCTH KBaAparoB. PasznoxkeHue MHOrOYIECHOB
Ha MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHUs, TMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDH YPaBHEHHUM.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHNS,
peleHne JMHENHBIX ypaBHEHUW. (COCTaBIEHHE YpPAaBHEHUW IO YCIOBHIO 3aJayM.
Pemenne TeKCTOBBIX 3a7a4 C IOMOILBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JBYMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH C JIByMs MEepeMEHHbIMU. PellieHne cucteM ypaBHEHHM CllocOOOM
ITOJACTAaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DOyHKIMHA

KoopanHara Touku Ha npsaMoid. YUcoBbIE TPOMEKYTKH. PaccTosiHuE MEXK Y IBYMSI
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsmoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJIuHaTa TOYKU
Ha KOOpAMHATHOW muiockocTu. IIpumepsl rpadukoB, 3agaHHbIX QopMmyiamu. UTeHue
rpagukoB peanbHbIX 3aBucumocTell. [lonarue @yuknuu. I'paduk ¢pynkuuu. CoiicTBa
bynkuuii. Jluneitnas yukmus, e€ rpaduk. ['padux dynkuuu y = |x|. I'paduueckoe
pElLIEHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KIIACC
Yucsaa 1 BbIYUCICHUS

KBagpatneiit kopeHs u3 uucina. [lonstue 06 upparmonanabHoM yuciie. JlecsiTuanbie
NpUOMDKEHUsT UppaluoHaibHbIX yucend. CBolcTBa apu(METHUUECKUX KBaJAPATHBIX
KOpHEW U MX IPUMEHEHHE K MPeoOpa30BaHUI0 YHUCIOBBIX BHIPAXKEHUN U BBIYMCICHUSIM.
JlencTBUTENbHBIE YUCIIA.

Crenenb ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YMCIa.

AuredpanvecKkue BbIpasKeHHUs
KBanpaTtublii TpéXwieH, pa3joKEHHE KBaJApPaTHOrO TPEXUJEHAa HAa MHOXKUTEIH.
AnrebOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTAHKE, YMHOKEHUE, JIEICHNE anre0pandeckux apooeil. ParmonanbHbie BRIpaXKESHUS
U uX npeoOpa3oBaHmUe.
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YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHHMe, (opMmyna KOpHEW KBaJIpaTHOrO ypaBHEHHS. Teopema
Buera. Pemienne ypaBHeHUH, CBOASAIINXCA K JIMHEWHBIM M KBagpaTHbIM. [Ipocrenmme
JTpOOHO-palMOHATIbHBIC YPAaBHEHMUSI.

['padmyeckas uHTEpHpeTanusi ypaBHEHHA C JBYMS TMEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS IEPEMEHHBIMU. [ [pumepsI peleHus: CucTeM HETMHEMHBIX
YPAaBHEHHU C IBYMS IIEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a/1a4 anreOpanyeckKuM criocoooM.

HucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA ¢ OAHOM IepeMeHHON. CrcTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIMHA

[Tonstue pynkunn. OOnacTh ONPEAECIECHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrniocoObI 3a1aHust QyHKIUH.

I'padux pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpaguky. Ilpumeps! rpadukxon
(GYHKIM, OTpaXkaroliX peajbHble IPOLECCHI.

@YHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3AaBUCUMOCTH,
ux rpaduxu. OyHKIUM y = X%, y= X, y =x, y=|x|. I'padudeckoe pemieHre ypaBHEHU
Y CUCTEM YPaBHEHUHU.

9 KUIIACC
Yuci1a 1 BBIYUCTICHUA

PanmonaneHple 4YKcna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATUUHbIE TpoOu. MHOXKECTBO AEUCTBUTEIBHBIX YMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OEeCKOHEUHbIE JecATUYHble JApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOU HPSIMOM.

CpaBHeHue JIEUCTBUTEIBHBIX yucel, aprupMeTnYecKue NEUCTBUS
C JCHUCTBUTEIIbHBIMU YUCIIAMHU.

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

[TpuOnmk€HHOE 3HAaYEHHE BEJIMYMHBI, TOYHOCTh MNpuUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ynbTaTOB BEIYUCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHoe ypaBHeHue. Pemienue ypaBHEHMM, CBOASAIIUMXCSA K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUHN, CBOIAIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenne poOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3ajay
aNredpandecKuM METOJIOM.

VYpaBHeHue C JByMs MepeMEHHbIMH M ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX YpaBHEHUH, OJTHO
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U3 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpoW crerneHu. ['paduyeckas wHTEpHpeTaIus
CHUCTEMBI YPAaBHEHUU C IByMsI IEPEMEHHBIMH.

Pelienrie TeKCTOBBIX 3aj1a4 ajaredpandyeckuM CrocoooMm.

YucioBble HEPABEHCTBA M X CBOMCTBA.

Pemienne nMHEHMHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOM. PemeHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOU nepemeHHoM. KBagpaTHbie HepaBeHCTBa. ['paduueckas
WHTEPHPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

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

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

YucsoBblie M0C/1€10BATEJILHOCTH U IIPOTPecCUu

IlonsaTne YHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHue  II0CJIEA0BATEIbHOCTH
peKyppeHTHON (popMyoit 1 opmyIioN n-ro yjaeHa.

Apudmernueckass U TeoMeTpuueckas rmnporpeccuu. @DopMmyiabl n-ro  4icHa
apu(pMETHIECKON U TEOMETPUIECKOM ITPOTPECCUI, CYMMBI ITEPBBIX 71 YJICHOB.

N3obpakenne uneHOB apu(METHICCKON U TEOMETPHUIECKON IIPOTrPECCUid TOYKaAMHM
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIC
MIPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3yiabTaThl ~ OCBOCHHS ~ MpOTpaMMbl  y4eOHOro  Kypca
K KOHITy oOyueHus B 7 KJjacce:

Yucsaa 1 BbIYUCJICHUS

BbInonHATh, coueTas yCTHbIE M MUCbMEHHbIE TPUEMBI, apU(PMETUUECKHUE IEUCTBUS
C pallMOHAJIbHBIMU YHCIJIAMH.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, TPUMEHITh Pa3HOO0pa3HbIe CIIOCOObI
Y MPUEMBI BBIYUCIICHUS 3HAUEHHUI APOOHBIX BBIPAXKEHUH, CONEPKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTe OT oAHOW (OpPMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JIECATUYHYIO IPOOh).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrIJIsITh YncHa.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAKEHUW. BBIMOMHATE AEHCTBUS €O CTENEHSMU C HATypaJbHbIMU
MOKa3aTeJISIMH.

[IpuMeHATh TPU3HAKU JAEIMMOCTH, PAa3JIOKEHUE Ha MHOXKUTEIM HATypalbHBIX
YHUCEN.
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PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 3a1a41, CBSI3aHHBIC C OTHOIIICHUEM BEJIUYMH,
MPOIMOPIIMOHAILHOCTBIO  BEJIMYWH, TMPOICHTAMHU, HMHTEPIPETUPOBATh PE3YIbTAThI
pelicHus 3a1a4 ¢ y9éTOM OIpaHHUYCHUM, CBI3aHHBIX CO CBOMCTBAMM PacCMaTPHUBAEMBIX
0O0BEKTOB.

AJiredpanyeckue BbIPaKeHHUA

Hcnonp30BaTh aiareOpandecKkyr0 TEPMHHOJOTHIO UM CHUMBOJIMKY, MPUMEHATH €&
B IIPOLIECCE OCBOEHMSI YUEOHOTO MaTepuaia.

Haxogute 3HaueHHMsT OYKBEHHBIX BBIPQKCHMH IpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3zoBaHUs LIEJOTO0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
N0JTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHUE OJHOWICHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOYKUTENH C ITIOMOILBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXHWTENs, TPYNIUPOBKU CJIaraéMblxX, MNPUMEHEHHs (Dopmy
COKpAILEHHOIO YMHOKECHHUS.

[IpumeHsTh NpeoOpa3oBaHUs MHOTOUWIEHOB JJISi PELIEHUS pPA3IUYHBIX 33434
U3 MaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM € HATypaJdbHBIMU  IOKa3aTeIsIMU
TSl TpeoOpa30BaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrars nuHeliHBIE ypaBHEHUS C OJJHOM IEPEMEHHOM, TPUMEHSS IIPaBUiIa IEPEX0Ia
OT MCXOJHOTO YpPAaBHEHHsI K PAaBHOCWIBHOMY eMy. IIpoBepsATbh, SIBISETCS JM YHUCIO
KOPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUNW M X
CHCTEM.

[TogOupaTh mpUMeEpHI Map YKUCE, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPJAMHATHOW IUIOCKOCTH TrpaUK JTUHEHHOrOo ypaBHEHHUS C JBYMs
NEePEMEHHBIMHU, MOJIb3YSACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewars cucTeMsbl 1BYX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU, B TOM YHCJIE
rpadudecku.

CocTaBisATh U pemarh JUHEWHOE YpPaBHEHUE WIA CHCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJIIOBMIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIyYEHHBIN Pe3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBaJbl, 3alUChIBATh YHUCIIOBBIE MPOMEXKYTKU
Ha aNre0pandecKoM sI3bIKE.

OTMeuath B KOOPJAMHATHOW IJIOCKOCTH TOYKH 1O 3aJaHHBIM KOOpPJIMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKUUA. CTpouTh rpaduk GyHKIUH y = |X|.
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OnuckIBaTh ¢ TOMOUIBI0 (DYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMUYMHAMM:
CKOpPOCTb, BpEMS, PacCTOSHHE, L[EHA, KOJIUYECTBO, CTOMMOCTb, IIPOU3BOJUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHrEe (yHKLIHH 110 3HAUEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuil crnoco0 TMpPEeACTaBICHUS W aHaliuM3a HWH)OpMaIuu,
U3BJIEKaTh W MHTEPIPETUPOBATh MH(OPMALINIO U3 TPaPUKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MIPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Yuciia ¥ BbIYUCICHUS

Hcnonp30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIsSi CPABHEHUS, OKPYTJICHHS W BBIYUCICHUM, M300pakaTh JACHCTBUTEIIbHBIC YMCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTe moHSATHE apUMETHUYECKOrO0  KBAApaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yyd IMpPU HEOOXOJUMOCTH KaJIbKYJSTOp, BBIMOJIHATh
npeo0pa3oBaHus BBIPAKEHUM, COJIEpKAIIUX KBaJIpaTHbIE KOPHH, MCIIOIb3Ys CBOMCTBA
KOPHEH.

Hcnonb3oBath 3anucu OOJIBIIMX U MaJIbIX YUCEN C MTIOMONIBIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AaredpanvecKkue BbIpasKeHHUS

[IpuMeHATH MOHSATHE CTETICHH C IEJIBIM MTOKa3aTeJIeM, BBITIOJIHITH MPEe0Opa30BaHUs
BBIpAKEHUMN, COZIEPKAIINX CTETICHU C IIEJIbIM MOKa3aTesIeM.

BBITONMHATE  TOXKIECTBEHHBbIE TIPEOOpa30BaHUsl  PAIIMOHAJIBHBIX  BBIPAKEHUHN
Ha OCHOBE MPaBWJI JEHCTBUI HAJ] MHOTOUYICHAMHU U aJIreOpandecKUMH APOOSMHU.

PacknanpiBaTh KBaapaTHBIN TPEXUWICH HA MHOKUTEIIH.

[Ipumensaty mpeoOpa3oBaHUs BBIPAKEHUW IS PEIICHUS Pa3IUYHBIX 3a7ad
W3 MaTEMAaTUKH, CMEXKHBIX TIPEAMETOB, U3 PEabHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate sMHENHBIE, KBAaJpATHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHEHUS,
CBOJAIIAECS K HUM, CUCTEMBI IBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoauTE MPOCTEUIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
Yyucie ¢ MpUMEHEHUWEM Trpaduyueckux MpeACcTaBlIeHU (ycTaHaBIMBAaTh, MUMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUH PELLIEHUS, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTs OT ciioBeCHOU (HOPMYJIMPOBKHU 3a7a4M K €€ anreOpandeckoil MOAeIH
C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMbl YPAaBHEHUM, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJIbTarT.

[IprmMeHSITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPaBHEHUs, OLICHKH, PELIATh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIMHA

[lonnmMath W HWCHONB30BAaTh (PYHKIMOHAIBHBIE MOHSITHS W S3BIK (TEPMHUHBI,
CUMBOJINYECKHE OO0O3HAYEHMsI), ONPENENIATh 3HAUYCHHWE (DPYHKUMU 110 3HAYCHUIO
apryMeHTa, OIPeIeTSATh CBOMCTBA (DYHKIIMHU 1O €€ rpaduKy.

CtpouTts rpaduku 71eMeHTapHbIX QYHKIUI BUA:

y="_ y=x% y= x3,y= %, y=|x|, onucsBath cBOiicTBa YNCIOBOI QYHKIHH
X

1o e€ rpaduky.

[IpeameTHBIE pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 kJ1acce:

YucJia v BbIYHCTIEHUS

CpaBHHBATH U YIIOPSAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Beimonuare apudmernueckue MEUCTBUS C pallMOHAIBHBIMU YMCIIAMH, COYETas
YCTHbIE W TIUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPAlMOHAIBHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTEISIMA U KOPHEH, BBIYMCISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraiaTh  JI€UCTBUTEIBHBIC YHUCJIA, BBINOJIHATH MPUKUJKY pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHbIE M KBaJpaTHBIC YPaBHEHUS, YPaBHEHUs, CBOIALIMECS K HUM,
npocTerime APoOHO-pallMOHATIbHBIE YPaBHEHUSI.

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

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € MOMOIIBK) COCTaBIICHMS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs MIEPEMEHHBIMH.

[IpoBoaUTH MpOCTEUIINE UCCIECAOBAHUS YPABHEHUM M CHUCTEM YPaBHEHHWH, B TOM
qyclie C MPUMEHEHHEeM TIpaduyecKux MpeacTaBiIeHui (yCcTaHaBIMBaTb, HUMEET JIH
YPaBHEHUE WIH CUCTEMA YPABHEHUH PELLIEHUs, ECIIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemats nuHeliHble HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemars cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSAIMOM, 3aIIMChIBATh PELICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH PA3JIMYHbBIX 3a]1a4.

DyHKIUU
Pacno3naBath (QyHKIMKM HW3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU
pacmoyio)KeHHe Ha KOOPAWHATHOM TUTOCKOCTH TpaduKoB (PYHKIUN BHUIA: Yy = £X,

y=#x+b, y= f, y=ax?+bx+c, y= x3, y= % y=|x| B 3aBucumoctH
X

OT 3Ha4YE€HHUI KOA(DPHUIIMEHTOB, ONMUCHIBATH CBONCTBA (QYHKIIUM.
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Crpouth U uH300pakaTh CXEMATUYECKH TIpaUKU KBaJpaTUUYHBIX (DyHKLUH,
OTMHCHIBATh CBOMCTBA KBaAPATHUHBIX (QYHKIUH 1O X TpaduKaM.

Pacrio3naBaTe KBagpaTW4YHYyI0 (QYHKIHIO 1O (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJIpAaTUYHBIX (PYHKIIMHI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

Yucii0BbIe OCIEI0BATEIbHOCTH U NPOTPeCcCUuH

Pacnio3znaBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUM TPU PA3HBIX
crioco0ax 3aJjaHusl.

BbINOMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (POPMYII N-I'0 YjeHa apUPMETHUECKON
Y T€OMETPUYECKON MPOTPECCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemartp 3amaun, CBsI3aHHBIE C YKCJIOBBIMU IOCIIEOBATEIBHOCTAMHU, B TOM YHUCIIE
3a71a4u U3 PeaJIbHOMN KU3HU (C UCIOIB30BAaHUEM KaJIbKyIATOPa, IU(PPOBBIX TEXHOIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KoimdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYaAIOIINXCSI
(TembI) Kypca 4acoB CoJiepKaHue
Yucia ¥ BEIYUCIIEHUS. 25 IToustne CucremMaTu3uMpoBaTh U 000ralIaTh 3HAHUS
ParnmonanbHbIe Yncia pallMOHANILHOTO YKcia. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX JPOOSX.
Apudmernueckue CpaBHHUBATB M YIOPSIA0YMBATH AP00H, TPeoOpPa30BhIBas
JICUCTBHUS MPpU HEOOXOIUMOCTHU JIECITUYHBIE IPOOH B OOBIKHOBEHHBIE,

C palMOHaTbHBIMU
yuciamu. CpaBHEHHUE,
yHOpsII0UMBaHUE
palMOHAIbHBIX YHCEN.
Crenenb

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

W3 pealbHON
MPAKTHUKHU.

[Ipu3Haku AeTMMOCTH,
pa3lIoKEHUS

Ha MHOKUTEIIU
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPaKeHUH,
coJiepKalnuX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOH
O0OBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKEeHUE K (hopme, Hanboliee ynoOHOM /sl BBIYUCICHUH,
peoOpa3oBLIBATh APOOHBIC BEIPAKEHUSI HA YMHOXKCHHE U
NeJIeHUEe JEeCATUYHBIX Apo0ei K TEUCTBUSAM C IEIBIMU
YUCTIAMU.

IIpuBOAUTH YHCJI0BbIEe U OYyKBEHHbIE IPUMeEPBI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHUSI CTENIEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3HAYEHUsI CTENeHel Buaa a" (a — 11000e parMoHaIbHOE
YHUCIIO, 1 — HATyPaJIbHOE YHUCJIO).
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PeanbHbIe
3aBucUMOCTH. [Ipsimas
u oOpaTHas
MPOMOPUHUOHAITBHOCTH

IHonmMaTe cMbICI 3anKMcH OOJIBIIMX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHATh HX
B pEaJbHBIX CUTYyAIHIX.

IIpuMeHSITH TPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha
MHOKUTEIH HAaTypajIbHBIX YUCEIL.

Pematpb 3aga4u Ha YacTH, IPOIECHTHI, MPOTIOPIIUH,

Ha HaxOoXJeHHE Apodu (IPOLEHTA) OT BETUUUHBI U
BEJIMYMHBI 0 €€ ApoOu (IIPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIM COCTABIISIET OJJHA BEIMYHUHA OT JIPYTOM.
IlpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3IUYHBIC PEILICHNUS,
3aMHCH PEIIEHUI TEeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bSACHATH, OIIUPAsCh HA OINIPEIEICHMS,
IpsSIMO IPONOPLMOHATIBHBIE U 00OPAaTHO MPONOPLUOHAIbHbIE
3aBHCHMOCTH MEX/y BeTUYMHAMU; PUBOIUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peajJbHOr0 MUPA, U3 IPYTUX YUeOHBIX
IPEIMETOB.

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

AnreOpandeckue
BBIPAXKEHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHbIe.
Honyctumele
3HA4YECHUS
IIEPEMEHHBIX.
DopMyIIbl.

OBaajners anredpandeckoil TePMUHOJIOTHEH U CUMBOJIUKOM,
NPUMEHSATH €€ B IIPoLiecce OCBOEHUS yueOHOTO MaTepHalia.
Haxoautsb 3HaueHNs1 OYKBEHHBIX BBIPOKECHUHN TIPU 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BHIYUCIICHHS IO (hOpMYyTIaMm.
BoinoansaTh mpeoOpa3oBaHus 11ETI0TO BBIPAKEHUS

B MHOTOYJIEH ITPUBEICHUEM MOJI0OHBIX CIaraeMsblIx,
packpbITHEM CKOOOK. BBINOJIHATH YMHOXEHUE OJTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
pPacKpbITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX ClIaracMbIX.

CBoICTBa CTENICHU
C HATypaJIbHBIM
TOKa3aTeJIeM.
MHoro4eHsbl.
Cnoxenue,
BBIUHTAHHE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMyJbl
COKPAIEHHOTO
YMHOKECHHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYIEH U MHOTO4JIEHA HA MHOT'OYJIEH, NPUMEHATh
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcymecTBJIATH pa3IOKEHHE MHOTOWICHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEIS,
IpUMEeHEHUs: (OPMyYJIbl pa3HOCTH KBAAPaTOB, (hopmMy
COKPAILIEHHOI'O YMHOXEHUS.

IIpumeHsATH MpeoOpa30BaHKEe MHOTOYJIEHOB JJIs1 PEIICHHUS
pPa3JIMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEATbHON MPAKTUKH.

3HAKOMMTBHCH ¢ UCTOPUEH Pa3BUTU MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

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

Pemarp iMHEHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NpUMeHss MPaBUJIA IIEPEX0Aa OT UCXOJHOI0 YPaBHEHUS

K paBHOCUJIBHOMY emy Oosiee nmpoctoro Buna. [IpoBepsrs,
SBIIAETCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHHS.
IMoadoupars npuMepsI Nap YUCEN, SIBISIOUIUXCS PEIICHUEM
JIMHEMHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
peLIECHNE JIMHEUHBIX
ypaBHeHU. Penenune
3a/1a4 € MOMOUIBIO
YPaBHCHUU.
JIuneiiHoe ypaBHEHHE
C AByMs
MIEPEMEHHBIMU U €T0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C AByMS
IIEPEMEHHBIMU

CTpouTth B KOOPJAWHATHOM MJIOCKOCTU TpaduK JTUHEUHOTO
YpaBHEHHUS C IBYMs IEPEMEHHBIMH; MOJIb3YsICh TPaPUKOM,
NPUBOAMTHL PUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh peunieHue CUCTEMBI IBYX JJUHEUHBIX YPABHEHHM
C IBYMS IIEPEMEHHBIMU.

CocraBJsiTh U pemiaTh YpaBHEHHUE WU CUCTEMY
YPaBHEHMH 110 YCIIOBUIO 3a/1a4l, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTy4YCHHBIN
pe3ynbTar

Koopnunate! u rpadukmu.
OyHKIMH

24

Koopaunara Touku
Ha npssMout. Yucosbie
MTPOMEXKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMH
KOOPJMHATHOMU
IIPSMOM.
IIpssmoyrosibHas
cUCTEeMa KOOPAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON MPSAMOM TOUKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAUHATAM, JIyYH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPandeCcKOM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C TIOMOIIIBIO ITU(DPOBHIX JTA0OPATOPHUIA.

IIpyuMeHsITh, H3yYaTh NPEeUMYLIECTBA,
HHTEPHPETHPOBATH I'paPUUECKUll CIOCO0 MPeICTaBICHUS
W aHaJii3a pa3HooOpa3HOM )KM3HEHHOW MH(GOPMAIIUH.
OcBauBaTthb noHsTHE QYHKIINH, OBJIaJICBATh
(GYHKITMOHATBLHON TEPMUHOJIOTHEH.

Pacno3naBath JiuHEHY0 QYHKIIUIO y = kx + b,
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Urenue rpadukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
['paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIM.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

ko3 bunreHToB k u b.

Crpoutb rpaduku TMHEHHON QYHKINH, QYHKIIUU Y =| X |.
Hcnoan3oBath nudpoBbIe pecypehbl i TOCTPOCHUS
rpadukoB QYHKIUN U U3yYEHUS] UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX
polieccax v sIBICHUSX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk pyHKIIIH
y=|x]
[ToBTOpEeHue 1 0000IIICHNE 6 IToBTOpEHUE BriOupaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHHUS
OCHOBHBIX IOHATUUA qucesl, BRIYUCICHUH, TpeoOpa3oBaHUil BRIPAKESHUH,
1 METOJIOB Kypca pelIeHns ypaBHEHUM.
7 xnacca, 00001IeHIE OcyumecTBJIATH CAMOKOHTPOJIb BBINOJHIEMbIX AEHCTBHI U
3HAHUU CaMOTPOBEPKY pe3yJibTaTa BHIYMCICHUM, TPeoOpa30BaHuUI,
ITOCTPOCHUM.
Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSITh
MaTeMaTH4YeCKHe 3HAHUA [ PEeUIeHU 3a7a4 U3 IPYTUX
MPEIMETOB.
Pemath TeKCcTOBBIE 32124, CPABHUBATh, BLIOUPATH
CIoco0bl peIIeHUs 3a/1a4n
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KUIIACC

KBaapatHbie KopHU

n3 yncna. [lonstue
00 UppalroHAIBHOM
gucie. [lecsTuunbie
NPUOJINKEHUS
HMppalMoOHaTbHbBIX
YJHUCell.
JIeiCTBUTEIbHBIC
yucna. CpaBHEHHE
JIEUCTBUTEIbHBIX
qucel.

YpaBHeHue BUAa

X = a.

CaoiicTBa
apupMEeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,

coJiep Kallnux
KBaJIpaTHbIE KOPHU

HaunmenoBanue paznena |[KoamdecTBo OcHoBHOE OCHOBHBIE BUJIBI ICITEIILHOCTH 00yYarOIIHXCS
(TembI) Kypca 4acoB coepKaHue
Uucna u BBIYUCIICHUS. 15 KBaapatHbIit KOpeHb ®opMyIMpPOBaTH ONpeieIeHre KBaIpaTHOr0 KOPHS

U3 4Kcia, apupMETHIECKOro KBaIpaTHOTO KOPHSI.
IIpuMeHATH Onepannio U3BJICYEHUS KBAIPATHOTO KOPHS
13 YUCIIa, HCMOJb3YSl IPH HEOOXOAUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBapaTHbIC KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH JPOOSMHU.

CpaBHUBATB U YIIOPAA0YUBATH PALIMOHAIIBHBIC U
UPPALMOHAJIBHBIE YMCIIA, 3alIMCAHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEU.

Mceie10BaTh ypaBHEHHE X~ = @, HAXOIUTb TOUHbBIC 1
npuOIMKEHHBIE KOpHU TIpH a > 0.

HccaenoBath cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIB30BAHUEM KAJIBKYJIATOPA
(KoMITIbIOTEPA).

Joka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl IpeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUM, COAEPKAIINX
KBaJpaTHbIe KOPHU. BbIpaxxaTh IepeMEHHbBIC

U3 TEOMETPUIECKUX B Pu3nueckux Gopmy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLINX
KBa/IpaTHbIE KOPHU, UCTOJIB3YS IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHHUA 3aaa4 9JICMCHTAPHBIC
MMpCACTaBJICHUA, CBA3AHHBIC C HpI/I6J'H/I)KéHHBIMI/I 3HaAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMAaTHUKHU

Uwnciia ¥ BEIUMCIICHUS.

Crenens ¢ OCJIbIM

dopmyaMpoBaTh ONpejieIeHNe CTEICHH C IEIbIM

CreneHsb ¢ UebIM ITOKA3aTEIIEM. IIOKA3aTeJIEM.
[oKa3aTesaeM CranpapTtHas 3anuch IIpeacTraBasaTh 3anMch OONBIINX U MAJIBIX YUCE
qyucIa. B cTaHAapTHOM Bujae. CpaBHMBATH YUCJIa U BEJIMYMHBI,
Pa3Mepb1 00beKTOB 3allUCaHHbIE C UCMOJIb30BaHueM creneHu 10.
OKPY’KAIOIIETO MHUpA Hcnoab30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BHU/IE
(OT DIIEMEHTapHBIX JUTSI BBIpAQXKEHUS pa3MEPOB 00BEKTOB, JITUTEIHHOCTH
YaCTHI] MPOLIECCOB B OKPYIKAIOIIEM MHUPE.
J10 KOCMUYECKUX DopMyJTUPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
0OBEKTOB), Y WJIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUIATEIIBHOCTD C LEJIBIM TIOKA3aTEeJIEM.
MPOLIECCOB IIpumMeHATH CBOMCTBA CTENICHU /IS TPe0oOpa30BaHUS
B OKPY’KAIOILLIEM MUpPE. | BBIPAXKEHUH, COAECPKAIIUX CTEIICHU C LIEJIbIM MOKA3aTEIIEM.
CBoliCcTBa CTEIEHU BoInoJiHATH AeldcTBUS C YHCIIaMH, 3allMCaHHLIMHU
C LIEJIBIM [TIOKA3aTelIeM | B CTaHAAPTHOM BHjE (YMHOXEHUE, JieJICHHEe, BO3BEICHNE
B CTCIICHB)
Anrebpanyeckue KBagparusiii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIIUBATD
BbIpakeHus. KBasipaTHbIii TPEXUJIEH. BO3MOXHOCTB €0 Pa3JI0KEHUsI HA MHOKHUTEH.
TPEXUIICH Paznoxenue PackiaaapiBaTh HA MHOKHUTEJIN KBaJPATHBIN TPEXUJICH
KBaJpaTHOTO C HEOTPHUIIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AJreOpanueckue
BBIPKCHUSI.
AnreOpanyeckas ApoOb

15

AnrebGpanyeckas
npo6b. JlomycTuMele
3HAYCHUSI
MEPEMEHHBIX,
BXOJISIINAX

B aJire0panvyecKkue
BBIPKEHUS.
OCHOBHOE CBOWCTBO
anredpanyecKkon
npobu. CokpailleHue
JTpOOei.

Cnoxenue,
BBIYHTAHUE,

YMHOKXCHHUC U JCJIICHUC

anreOpanyecKux
JTpOOCi.
[IpeobpazoBanue
BBIPAKECHUU,
coJiep KaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00J1aCTh ONPEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbInoIHATH YKCIIOBBIE OJCTAHOBKH U BHIYMCJIATH
3Ha4Y€HHE APOOH, B TOM YHCIIE C TOMOIIBIO KATbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOU 1 MPUMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEi.
BbInoJHATH AeldcTBHS C aNreOpandyecKuMu IPoOsMHU.
[IpumensTh IpeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipaxarh nepemenHble U3 Gpopmy ((U3NUECKUX,
reOMETPUUYECKUX, OUCHIBAIOIIUX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBamgpaTHoe Pacno3HaBaThb KBaJIpaTHBIC YPABHEHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3anmcebiBaTh (pOPMYJIYy KOPHEUM KBaIpaTHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBa/ipaTHbIe YPABHEHUS — IIOJIHBIC U HEIOJIHBIE.
ypaBHeHnue. opmyna IIpoBoauTh NMpocreiue UccJIeI0BAHUA KBaAPATHBIX
KOpPHEW KBaJPaTHOTO YPaBHEHUN.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOASIIMECSA K KBAIPATHBIM,
Buera. C TOMOIIIBIO MPEe0OPa30BAHUIN U 3aMEHOM IEPEMEHHOM.
Pemenne ypaBHeHUH, Habaoaath 1 aHAJIU3HPOBATH CBSA3b MEXAY KOPHSIMHU U
CBOISILUXCS Ko3(ppuimeHTaMu KBaIpaTHOTO YpaBHEHUSI.
K KBaJIPATHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxke oOpaTHyIO -
[Ipocreiimme qpoOHO- | TeopeMy, IPUMEHSTh 3TH TEOPEMBI ISl PELICHUS
palKoOHaIbHbIE 3aaad.
YpaBHEHMUS. Pemath TeKCTOBBIE 321a4M AIreOpanyecKuM CriocoooMm:
Pelienue TeKCTOBBIX HNEPEXOUTH OT CIIOBECHOU (POPMYITMPOBKHU YCIOBHS 3a4a4n
3a/1a4 € MOMOUIBIO K anre0pandeckoi MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
KBaJIpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
YpaBHEHUI pe3yabTar.

3HAKOMUTBCS € UCTOPUEN Pa3BUTHSI aNTeOPHI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHeHHE Pacno3HaBaTh JIMHEHHBIE YPABHEHHUS C IBYMS

Cucrembl ypaBHEHUI

C IBYMS
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUU

IIEPEMEHHBIMH.
Ctpouth rpaduky TUHEHHBIX YPABHEHHM, B TOM YUCTIE
HCI0J1b3YyH LM (POBBIE PeCypPChl.

Pasimyarh napajuiesbHbIe U IEPECEKAOLINECS NTPSAMbBIE
110 UX YPABHECHUSIM.

Pemiatb CuCTEMBI IBYX JIMHEHWHBIX YPABHEHUN C ABYMS

IIEPEMEHHBIMU NOJICTAHOBKOW U CIIOKEHUEM.
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C ABYMsI
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CUCTEM HEJIMHEWHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETaLUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMH.
Pelienue TeKkCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

Pemiatb npocTenIme CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBIIACTCS JTUHEHHBIM.

IIpuBoauTh rpapuYecKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHS C IByMs IEPEMEHHBIMHA M CUCTEM YPABHEHUM
C ABYMS IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJITEOPaNYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoM
MIEPEMEHHOM.
JIunerinpie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U X
peuenne. Cucremsl
JIMHEWHBIX HEPABEHCTB

@®opMyJHUPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSIMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTe IMHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
M300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX pEILICHHUE.
N3obpaxkenue
pELICHMS] TMHENHOTO
HEpaBEHCTBA U UX
CUCTEM Ha YHCIOBOU
PSAMON

OyHKIUH.
OCHOBHBIE ITOHATHS

[Tonsitue hyHKIUU.
O6unacThb onpeeeHus
1 MHO>XECTBO
3HaUYCHUN QYHKIIUH.
Crioco0bl 3a1aHus
(GyHKUIHHA.

['padux pyHKUIMM.
CaoiicTBa (hyHKIINH,
uX 0TOOpakeHHe

Ha rpaguke

Hcnonb3oBaTh GyHKIMOHATBEHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

BoruucasaTs 3Ha4eHnss QyHKUNN, 3aJaHHBIX (hopMyTaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISATOD);
COCTABJIATH TA0JMIbI 3HAYEHUH DYHKINU.

CrpouTh 1m0 TOYKAM rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA (YHKIIUM HA OCHOBE €€
rpaguuecKoro nmpeacTaBICHusI.

Hcnonb3oBath GQyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl IpauKoB, OTpaKAIOMIUX peATbHBIC
npouecchl U sBiaeHus. Il puBoauTs NpUMepHI POLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.

Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBbI

IUIS TOCTPOCHUS IpaUKOB (GYHKIIUH U U3YUECHHSI UX CBOMCTB

OyHKIUH.
Uucnobie PyHKIIH

YreHue v ocTpoeHue
rpa@uKoB QyHKIIHIA.
[Tpumeps! rpaduxos

HaxoauTs ¢ nomombi0 rpadpuka QyHKIIMN 3HaYECHUE OJHOM
U3 paccMaTpUBAEMbIX BEJIUYUH I10 3HAYECHUIO APYTOil.
B HecnoxHBIX Cinydasx BbIpaxkaTh opmMyI0i 3aBUCUMOCTH
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byHKIMH,

MCIKAY BCIIMYNHAMMU.

OTPAKAKOLIUX OnucbIBaTh XapakTep U3MEHEHUS OJJTHON BEJIMYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
OMUCHIBAIOIIINE CXeMaTHY€eCKH I0JI0)KEHUE HA KOOPAMHATHOM MIJIOCKOCTH
IPSIMYIO U OOPATHYO rpadukoB QYHKIMIA BUga: y = x°,y =x,y =VX, y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBaTh QYyHKIHOHAIBHO-TPAaHYECKHE
3aBUCUMOCTH, UX NpeACTaABJICHUSA [UI PEIICHNS U UCCIIEI0BAHUSA YPAaBHEHNUN U
rpaduku. CHUCTEM YpPaBHEHHUM.
I'paduk pynxunu IIpuMensaTs nugpoBbie pecypebl 1 TOCTPOCHUS
y =x. rpa@ukoB GyHKIHIA
OyHKIUH
y = xz’ y = x3’
y=vVx,y=|x|;
rpaduueckoe pelieHme
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u o6o0LIEHNE IloBTOpEeHue Bei0uparh, IPMMEHSATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOIOB KypcoB 7 U 8
KJ1aCCOB, 0000IEeHHE
3HAHUU

YHCEeI, BEIYUCICHUHN, MPeoOpa3oBaHUil BRIPAKEHUH, PEIICHUS
YPaBHEHUM.

OcyuiecTBJIATH CAMOKOHTPOJIb BBINOJIHIEMBIX ICHCTBUN U
CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCIICHH, MPeoOpa3oBaHMUii,
IIOCTPOCHUM.

Pemiatsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MATEMATHYCCKUC 3HAHUA JJI1 PCIICHUA 3a1a4 U3 APYTUX
IMpcaAMCTOB.

Pemats TeKCTOBBIE 3ala4u, CpaBHUBATD, Bblﬁl/lpaTb
CIocooObI PCHICHUA 3aaa9U

OBUIIEE KOJIMYECTBO
YACOB 110 [TPOI PAMME
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9 KUIIACC

HaumenoBanue paznena  |Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEITBHOCTH O0Y4YaIOIINUXCS
(TemnI) Kypca 4acoB CoJIepKaHue
Urciia ¥ BEIYMCICHUS. 9 PammonanesHbIe uncia, Pa3BuBaTh npeacraBjieHHs O YMCIAX: OT MHOXKECTBA
JleliCTBUTEIbHBIC YU CIIA WppalnroOHaIbHbIE HaTypaJIbHBIX YMCEJI JJO MHOKECTBA ICMCTBUTEIbHBIX YUCEIL.
4yuciia, KOHEUYHbIEC U O3HAKOMUTBCSA C BO3MOKHOCTBIO MPE/ICTaBICHUS
OECKOHEUYHEBIE JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JIECITUUYHOMN
JECATHYHBIC TPOOH. TpoOU, MPUMEHSITh JICCATUYHbBIC TTPUOIMKCHUS
MHOX€CTBO pAlMOHAIBHBIX U UPPAIMOHAIIBHBIX YU CEIL.
JICHCTBUTEIILHBIX HN300paxkaThb ACHCTBUTEIBHBIC YKCIIAa TOUKAMH
YHUCe,; KOOPJWHATHOM MPSIMOM.
JICICTBUTEIILHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPSAI0YUBATH
YyHclia KakK JICCTBUTEIILHBIC YK C]IA.
OeCKOHEYHEIC BbInoJHATH, cOUeTasi YCTHBIE U TUCbMEHHBIC TPUEMBI,
JEeCATUYHbBIC TPOOH. apudpMeTnyecKue JeHCTBUSA C PAMOHAIBHBIMY YUCIIAMU;
B3anmHO 0/1HO3HAYHOE | HAXOAMTDL 3HAUCHUS CTEIICHEH C IIEIBIMU MOKA3aTEeIIMH U
COOTBETCTBHUE MEXKIY KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IMoay4yuTs npeacraBjaeHre O 3HAYUMOCTH
JICUCTBUTEIILHBIX JIEUCTBUTEJILHBIX YUCEJI B MIPAKTUUECKOUN AEATEIILHOCTH
YHCeI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAMHATHOMN AHAJIU3HUPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
MIPSMOMU. NPUONIMKCHUS ACHCTBUTEIIHFHOTO YHCIIAa TIPH PEIICHUH
CpaBHeHue 3aj1ad4.
JNEHUCTBUTEIBHBIX urcen, | OKPYIJATh JCUCTBUTEIBHBIC YUCIIA, BHITIOJHATH
apudmMeTHIECKHe NMPUKHUAKY Pe3yJIbTaTa BHIYUCICHUN, OLEHKY 3HAYCHUI
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JIeHUCTBUSA

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

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHUS C OJJTHOU
MIEPEMEHHOU

14

JIuHenHoe ypaBHEHUE.
Pemenne ypaBHeHu,
CBOJISIIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJISIIIUXCS

K KBaJpPaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumeps! pemenus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENCHEN

OcBauBatb, 3alIOMHUHATH U IPUMEHATH rPauuecKue
MEeTO/IbI [IPU PELICHNN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarhp 1Lienbie U IpOOHBIE YPAaBHEHUS.

PemiaTes JiMHEHHbIE M KBAJAPATHbIC YPABHCHUS,
ypaBHEHUS, CBOJAIIUECS K HUM, TPOCTEHIINE JPOOHO-
palMOHAIbHBIE YPABHEHUS.

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

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU
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pa3oKeHUEM
Ha MHOXUTEJH.
Pemenue npodHoO-
palMOHAIBHBIX
YPaBHECHUU.

Pelienne TeKCTOBBIX
3aja4 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
WHTEpOpETALINS
CHUCTEMBI YPaBHEHUHN

C IByMsI IEPEMEHHBIMHU.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH MMPUEMBI PEIICHUSI CUCTEMBI
JIBYX JTUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YpaBHCHUE HE
SIBJISICTCS JIMHEHHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPApUIECKHE
IIPEICTABIICHUS TS PellleHusl U MCCJIeI0BAHUs] YPAaBHCHHIMA
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pellIaTh UX
anreOpanyeckuM CriocoOoM: mepexoaAuTh OT CIOBECHOU
(GhOpMYIIMPOBKH YCIOBHS 3aJ1a4H K alNreOpandeckor MoIean
MyTEM COCTaBJICHUS CHCTEMbI YPaBHCHUI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPHPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS € MCTOPUEN Pa3BUTHS MaTeMaTUKU

60




3aJ1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBAThH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BAaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbINoJHATH [Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BaTh
JIuneiHbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3zHaBaTh TMHEHHbBIC U KBaJAPATHBIE HEPABEHCTBA.
C OJJTHOM IIEPEMEHHON Pemiatb nuHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHU.
IIEPEMEHHON U UX H300pakaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSAMOM, 3ANIUCHIBATH PEIICHUE C IIOMOIIBIO
KBanparneie CHMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padpuueckas OcBauBath U IPUMEHATH HEPABEHCTBA NPU PEILICHUH
WHTEPIIpETALINS Pa3IMYHBIX 33]a4, B TOM YUCJIE IIPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUbI U3y4aeMbIX (DYHKIIMIA;

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

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIUHATHOM IIOCKOCTH rpaduKoB

k
byukui Buna: y = kx,y = kx+ b,y = _,y = X,

X

61




CUMMETPHUH MapadoJIbl.

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

y= X, y= V. X,y =|X| B 3aBUCUMOCTH OT 3HAYEHUN
K03((HUIMEHTOB; OMMCHIBATH X CBOMCTRA.
Pacno3naBaTh KBaJpaTnuHyi0 QyHKIIHIO 11O GopMyIIe.
IIpuBoAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 00001maTh 0coOO€HHOCTH rpaduka
KBAAPATHIHON (GYHKIMH y = ax° + bx + c.

CrpouTh M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIUH, 3aJaHHBIX (OpMyIaMu BUAa
y=ax',y=ax’+q,y=a(x +p)’, y=ax’ + bx + c.
AHAJIM3UPOBATH M MPUMEHSTh CBOMCTBA N3YUCHHBIX
GYHKIAN U] KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIIBIO
U(POBBIX PECYPCOB

YHuciioBrie
MOCJIEIOBATEIILHOCTH

15

IlonsTHE YKCIOBOM
MOCJIEJOBATCIbHOCTH.
3amanue
MOCJIEAOBATEIIbHOCTH
PEKypPEHTHON
dbopmyoii u

dbopmyIioi n-ro uieHa.

Apudmernueckas u
r€OMETPUYECKAs
IPOrPECCHH.
DopMyIIbl 71-T'0 YJICHA
apuMeTHYECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJIEKCHbIC 0003HAYCHNS,
CTPOMTH peueBble BHICKA3BIBAHUS C CTIOJIb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
MOCJIETIOBATEIHLHOCTH.

AHaau3upoBaTh PopMyIy n-To 4ieHa
MOCJIEIOBATEILHOCTH WM PEKYPPEHTHYIO (HOpMYITY

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

YcraHaBaIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUH
MIOCJICIOBATEILHOCTH, €CJIM BBITTUCAHBI TTEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMETHIECKYIO U T€OMETPHYCCKYIO
IIPOTPECCHH NP PA3HBIX CIIOCO0AX 3aqaHMUS.
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MPOTPECCUIA, CYMMBI
MIEPBBIX 71 YICHOB.
N3obpakeHne 4ieHOB
apuMeTH4YeCKON 1
reOMETPUYECKOM
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInaeHBIN N
AKCIIOHEHIIMAJIbHbBIN
pocT.

CJ10KHBIE TPOLIEHTHI

PemaTsp 331auu ¢ ucnosib3oBaHueM (HopmyJ n-ro yjieHa
apu(PMETUYECKON 1 TEOMETPUYECKON NPOrPeCCUid, CyMMBbI
IIEPBBIX 11 YJICHOB.

H300paskaTh 4iI€HBI IOCIEI0BATEIBHOCTH TOYKAMHU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl MPOLECCOB U SIBJICHUI

U3 pEAIbHOU JKU3HU, UUTFOCTPUPYIOLIUE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUH, B TEOMETPHUECKON
IPOrpeccuy; U300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pematb 3aga4uM, CBA3aHHBIE C YUCIOBBIMU
IIOCJEN0BATENBHOCTAMH, B TOM YHCIIE 331491 U3 PEATBHON
KU3HU C UCTIOJIb30BaHUEM LIU(DPOBBIX TEXHOJIOTUH
(2JIEKTPOHHBIX Ta0JIUIL, rpaUueCcKOro KalbKyJaaTopa u T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHUCJIE
3a/1a4y U3 peajbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KQJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU

[ToBTOpEeHue, 0000IICHNE,
cUCTEMATH3alluA 3HAHUU

18

Yucaa u
BbIYHCJIeHHSsI (3aIHCh,
CpaBHEHHUE, JICHUCTBUS
C IEUCTBUTEJILHBIMUA
YHCJIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPIINH;

OnepupoBaTb NOHATHAMM: MHOKECTBO, TOJIMHOXKECTBO,
orepaly HaJ MHOKECTBAMU; MCIOJIb30BaTh Ipaduyeckoe
NPECTaBICHNE MHOXKECTB JJIsl OTIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHU, TIPH PEIICHUN 33]a49 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoOBaATh TEPMUHOJIOTHIO U OCHOBHbIE
AelcTBHS, CBSI3AHHbIE ¢ YUCJIAMU: HATYPAIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHUCIIA, IEIMMOCTh HAaTypaIbHbIX
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OKpYTJICHHE,
pUOIMKCHUE,

OLICHKA; pEeIICHHE
TEKCTOBBIX 3a7]1a4

YHUCEIl, IPU3HAKU JEITUMOCTH, LIEJI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHASI U JeCSITUYHAs APOOU, CTAHJAPTHBIN BHU]T
yucia, apu(pMETHYECKUI KBaIpaTHbIA KOPEHb.
BbInoJIHATH JeficTBUA, CPABHUBATH M YIIOPAA0YMBATH

apuPMETHIECKIM qyclia, MPEACTABIATh YKCIa Ha KOOPIMHATHON TIPSIMOH,
crocoom) OKPYIJISITh YHCIIA; BHIMOJHATH NPUKHIKY U OLIEHKY
pe3yJibTaTa BEIYUCICHUM.
Pemath TekcTOBBIE 32124 apU(PMETUIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4M, CoAepKaIire MpoIeHTHI,
JI0JTH, YACTH, BBIPAYKAIOIINE 3aBUCIMOCTH: CKOPOCTH —
BpEMsI — pAcCCTOSIHUE, [IEHAa — KOJMYECTBO — CTOMMOCTD,
00BbEM paboOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAA.
Pa30upatp peanbHble )KU3HEHHbIE CUTYalUH,
(opMyJIMPOBATH WX HA SI3bIKE MATEMATUKH,
HAXOAUTH PEIICHUE, TPUMEHSI MaTeMaTUIECKU ammapar,
HHTEPNPETHPOBATH PE3yNIbTAT
AJiredpanveckue OnepupoBaTth NOHATUSIMH: CTETICHB C IIEJIBIM
BbIPaKeHUS nokaszarenem, apuMeTudecKuil KBaapaTHbIA KOPEHb,
(mpeoOpazoBaHue MHOTOYJIEH, ajaredpanueckas IpoOb, TOKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUETHI
BBIPAKEHUH, no ¢popmysam, IpeoOpa3OBbIBATH IIeJIbIe, JPOOHO-
JOIyCTUMBbIE paloHaIbHbIE BRIPAXKEHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) pEeaM30BBIBATH Pa3I0KEHNE MHOTOWICHA HA MHOKUTEJIH,

B TOM YHCJI€ C UCTOJIb30BaHUEM (HOPMYIT pa3HOCTH
KBaJpaTOB U KBaJIpaTta CyMMBbI U Pa3HOCTU; HAXOUTh
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JIOTTyCTUMBbIE 3HAYEHUS TTEPEMEHHBIX JJIs1 APOOHO-
palMOHAIBHBIX BHIPAXKEHUM, KOPHEH.

MoaenaupoBaTh ¢ TOMOIIBIO POPMYI peabHbIe MPOIECCh
U SIBJICHUSA

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

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJU GYHKIUUA, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJbIIEE U
HauMEHbIIee 3HaYeHUs1 (PYHKIIHMH.

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

OnepupoBaTh NOHSATHSIMH: NIPSAMAs MPONOPUUOHATBHOCTb,
oOpaTHasi IpOMOPIUOHATBLHOCTb, TUHEHHAS (PYHKITUSA,
KBaJpaTuyHas QyHKUus, napadoa, runepooia.
Hcnoab3oBaTh rpa)MKu 151 OIPEIEIICHUS CBOUCTB,
IIPOLIECCOB U 3aBUCUMOCTEN, AJIA PEIICHMS 3a7a4 U3 IPYyTUx
y4eOHBIX MIPEIMETOB U PEAIbHOM KU3HU; MOAETUPOBATH

C MOMOUIBIO T'Pa(PUKOB peabHbIE MPOLECCHI U SIBJICHUS.
BoipaxkaTs GpopMyJIaMu 3aBUCUMOCTH MEXY BEIMYMHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYASA INTPOI'PAMMA YYEBHOTI'O KYPCA «'EOMETPUS» B 7-9
KTACCAX

MNOACHUTEJIbBHASA 3AIIMCKA

['eoMmeTpust Kak OJMH U3 OCHOBHBIX Pa3/IesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIINN
CBOCH IIeNIbI0 00ECHEeUUTh M3yYEHUE CBOMCTB M pa3MepoB (QUIyp, UX OTHOIICHUNA H
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHHUS TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJII0YAaeTCss B TOM, YTO OOYYaloOIIUWCS YYUTCA MPOBOJMUTH JIOKA3aTEIbHBIC
pacCyXKJIeHusi, CTPOUTh JIOTUYECKHE YMO3AKIIIOUEHHMs, JIOKAa3blBaTh HCTHUHHBIC
YTBEPKJIECHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKICHHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT NPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHHUS.

BTOpoii LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SBIIETCS HCHOJb30BAaHHE €€ Kak
MHCTPYMEHTA MpPHU pEUICHUH KaK MAaTeMAaTHYeCKUX, TaK W MPaKTHYECKHX 3ajad,
BCTPEYAIOUIMXCS B peaibHOM *KU3HH. OOydaromuiics TOJDKEH HAYyYUThCS ONpPENETUTh
T€OMETPUYECKYIO (PUrypy, OmHcaTh CIOBAMH JAHHBIM 4epTEX WM PUCYHOK, HAWTH
IUIOIIAAb 3€MENBHOTO y4dacTKa, PacCUUTaTh HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst uiau TpeOyeMble pa3Mephbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIWTEIbHAS JIMHUS B HU3ydeHMM reoMmerpuu. [lpym pemenun 3anad
IPAKTUYECKOr0 XapakTepa OO0y4arolIMiicsi yYUTCS CTPOUTh MaTeMaTUYeCKUe MOJAETU
peanbHBIX )KM3HEHHBIX CUTYyallUil, IPOBOJNUTH BBIYMCIICHHS U OLIEHUBATh aJ€KBATHOCTH
NOJIYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxXHO TOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMHU YYEOHBIMU
npeaMeTaMi, MOTHUBUPOBATh HCIOJB30BaTh OINpPEACNICHUS T€OMETpUYECKUX (GUryp u
HNOHSATUN, TEMOHCTPUPOBATh MPUMEHEHUE MOIYYCHHbIX YMEHUN B (PU3MKE U TEXHHUKE.
OTu cBsA3u Haubosee sApKO BUAHBI B TeMmax «Bekrtope», «Tpuronomerpuueckue
cooTHoIIeHus», «MeTton koopaunat» u «Teopema Iludaropay.

VYyeOnslii kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jeibl
conepxxanus: «I'eomerpuueckue GUrypbl U X CBOMCTBaY, «3MepeHre reOMeTpuYeCKux
BENUUYUH», «JleKapTOBbl KOOpIMHATHI Ha IUIOCKOCTH», «Bektopbl», «JIBrkeHUs
MJI0CKOCTHY, «IIpeoOpazoBanus mog00us .

OOmiee yuciIO YacoB Mg HU3Y4YEHUsT Y4yeOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJleI0), B 8 Kiacce —
68 yacoB (2 yaca B Hezlel0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJAEP KXAHUME OBYUYEHUA
7 KIIACC

HavasbHble TOHATHA reoMeTpun. Touka, npsMasi, OTpE30K, JIyd. YToJ. Buasl yrios.
BepTukanbHble M CMeXHbIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIIEHAUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cumMmerpuu. llpumepsl
CUMMETPHUH B OKPYKAIOIEM MHUpE.

OCHOBHBIE ITOCTPOEHHUS C OMOLIBIO HUPKYJI U JIMHEWKU. TpeyronbHuk. Beicora,
MenraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEyroibHUKN. HepaBeHCTBO TPEYyroJibHUKA.

CBolicTBa M IpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBolicTBa M NpPHU3HAKHA NApALIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
BrentHue yriel TpeyroJbHHKA.

[IpsMoyrosibHbIlE ~ TpeyroiapHUK.  CBOWCTBO  MEOUaHbl  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, NPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPSAMOYTOJIBHBIX
TPEYrOJILHUKOB. IIpsIMOYTrOJIbHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 O0JIbIIEM yIJIE U OOJIBLIEN CTOPOHE TPEYroiabHUKA. [leprnenauKysip
Y HaKJIOHHAs.

I'eomeTpuueckoe mMecTo To4YeK. buccekTprca yria u CepeIuHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk FT€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JUAaMETp, UX CBOMCTBA. B3aMMHOE pacCIlONOKEHHE
OKpyXHOCTH U TmpsMou. KacarenpHass M cekymas K OKpPYXHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJl. BnimcanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIE
CJIy4au apajijiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanemnus, paBHOOOKas Tparnenus, €€ CBOICTBa U npu3HaKu. [IpsiMmoyronbHas Tpamnerus.

Meron ynsoenust meauansl. LlentpanibHas cummetpus. Teopema Paneca u reopema
O IPOMOPIIMOHATIBHBIX OTPE3KaX.

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

[TogoOue TpeyronpbHUKOB, KOdpdunueHt mnomodbus. I[IpuszHakum momoOus
TpeyroabHUKOB. [IpruMeHeHne mogo0ust Mpu pelIeHu: MPAKTUYECKUX 3a1ad.

CpoiictBa 1momaneld reoMerpudeckux (uryp. Dopmynbl ais  TUIOMIAAH
TpPEYroJIbHWKA, TapajienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMAACH
noJ00HBIX GUryp.

Bpruncnenune 1iomanei TPEyroJibHUKOB M MHOTOYTOJBHHMKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aau.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yrja NpsMOYTrOJBHOIO TpPEYroIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETPUUYECKUE (PYHKIMM YTJIOB
B 30°,45° n 60°.

BrnucanHble M UEHTPAJIBHBIE YTJIbI, YIOJI MEXIYy KacaTeIbHOW M XOpAOH. YTIIbI
MEX1y XOpAaMH U CEKyIIMMH. BricaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnojoxkeHue IByX OkpykHocteil. Kacanue okpyxkHocted. OOuiye kacareibHblE K
JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanreic yrio oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemenue
PaKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogoous. [lonodrue cCOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 NpOW3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKyLIUX, TeOpeMa O KBaIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLluU
HaJ BEKTOpaMH. Pa3znoxkeHne BeKkTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunatel  Bektopa. CkansipHOo€  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUTSL HAXO0XKJICHUSI IJTMH U YTJIOB.

JIlekapTOBbl KOOpAMHATBI HA IUIOCKOCTU. YPaBHEHUs NPSMOM U OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW W NPSIMBIX. METoJa KOOpAUMHAT MU €ro
PUMEHEHUE.

IIpaBriIbHBIE MHOTOYTOIBHUKH. [[mHa okpyxHOCTH. [ panycHas u paguanHas Mepa
yIja, BBIYUCIEHUE JUIMH OYT OKpyx)HocTell. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETpUHU (QUryp (dJIEeMEHTapHbIE
npenacrasienus). [lapannensHbiil nepenoc. [loBopor.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOyueHus B 7 KkJacce:

Pacmio3HaBaTh u3ydeHHBIE TeoMeTpUuecKre (UTYPBI, ONMPEACTsATh WX B3aHMMHOE
pacmoyio)keHue, H300paxaTh TEOMETPUYECKUE (QUTYphl, BBITIOJHATh UYEPTEKHU
[0 YCJOBHUIO 337auu. V3MepsTh 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 IMPUPOAHBIX OOBEKTOB. PaszmuuaTh pasMepbl 3THX OOBEKTOB
T10 MOPSIAKY BEJTUYHUHBI.
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CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCA NIPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOOUTH JOTHYECKUE PACCYKIECHUS C HCIOJIb30BAHUEM TIE€OMETPUUYECKHUX
TEOPEM.

[Tomp30oBaThCs  NpPU3HAKAMHU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEAMAHbI, MPOBEAEHHON K TUIIOTEHY3€ MNPSMOYTOJIBHOIO TPEYrOJIbHUKA,
B PEIICHUU F'€OMETPUYECKHUX 3a]1a4.

Onpenenars NapajuieIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpa3yer
¢ HUMHU cekymas. OnpeaensaTs NapajUIeIbHOCTh MNPSIMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK IPYror MPsIMOM.

PemaTe 3agaun Ha KjileTyaToi Oymare.

[TIpoBOAUTH BHIUKCIICHUSI W HAXOJUTh YUCIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB VyIJIOB, OOpa30BaHHbIX TMpPU TEPECEYCHUH JIBYX
MapaJUICIbHBIX MPSMBIX CEKYIEeH. PermaTe mpakTuueckre 3a1au Ha HaX0KJAEHUE YTIIOB.

Bnagetp mNOHSATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OHMCCEKTPUCY yTIIa U CEPEMHHBIN MEPIICHIUKYIISIP K OTPE3KY Kak TeOMETPUUECKIE MeCTa
TOYEK.

@opMynUpOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpIAbl W JUaMeTpa
OKPYXHOCTH, IIOJIb30BaTbCSl MX CBOMCTBAMHU. YMETh MNPUMEHATh OTU CBOWCTBA
IIPY PELICHUU 3a/a4.

Brnaaere noHsATHEM ONIMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTIJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEIMHHBIE MEPHEHIUKYIISIPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mnoHATMEM KacaTelbHOM K OKPYKHOCTH, IIOJB30BaThCs TEOPEMOM
0 MEPIEHANKYJISIPHOCTH KACATENBHOM U paiInyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCS MPOCTEMIIMMU I€OMETPUUYECKUMU HEPABEHCTBAMU, IOHUMATh HUX
MPAKTUYECKANA CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUYECKHME MOCTPOEHUS C MOMOUIBIO LIUPKYIS H
JIMHENKHU.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4YE€OHOTO Kypca K KOHILY
oOyueHus B 8 Kjacce:

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

[IpuMeHATh CBOWCTBA TOUKM TEPECEUCHUs] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PELICHUN 3aa4.

Brnaners monsATHEM CpegHEN JIMHWM TPEYTOJIbHUKA W TPAIECLUHU, NMPUMEHSTh HUX
CBOMCTBA IIPU pELICHUU reoMeTpuueckux 3anad. I[lonp3oBarscsa Teopemoint Paneca
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U TEOpPEeMOM O MPONOPIUOHATIBHBIX OTpPE3Kax, MPUMEHSATh UX M pEHIeHUs
MPaKTUYECKUX 3a]ad.

[IpuMeHATh TpU3HAKA TOA0OMSI TPEYTOJLHUKOB B PEHICHUH TE€OMETPUUYECKHUX
3a/1ay.

[Tonb3oBaTbes Teopemoit  Iludaropa myis  pemieHuss T'E€OMETPUUYECKUX U
MpakTH4ecKux 3anad. CTpOuTh MAaTEMAaTUYECKYI0 MOJENb B NPAKTHUYECKUX 3aJayax,
CaMOCTOSITEJIBHO JIENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKa. [10J1630BaThCSl ITUMH MOHATUSAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Brruucnars (pa3iMuHbIMUA - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUIOIIAIN
MHOTOYTOJBHBIX (DUryp (MONB3YSCh, TI€ HEOOXOAMMO, KaIbKyISITOpoM). [IpumeHsTsh
NOJIy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTs NMOHATHAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIa, HUCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIJIaX MEXKIY XOpJlaMy (CEKYLIMMU) U yIiie MeXAy KacaTelbHOU U
XOpOM MpHU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

Brnanerp mNOHATHEM OINHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh OTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIH
IS 3aJa4  pEAJbHOW JKM3HM M TPOBOJHWTh COOTBETCTBYIOIIUE BBIYUCIICHUS
C NpPUMEHEHHEM TMOAOOMS U TPUTOHOMETpUM (MOJB3YyACh, TA€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIe peE3yiabTaThl OCBOCHHUS TIPOrpaMMBbl y4eOHOTO Kypca K KOHITY
o0yueHus B 9 kJ1acce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3MYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTroJbHUKA («PEIIeHHUE MPSIMOYTOIbHBIX
TPEYrOJILHUKOBY»). HaxomuTh (C TOMOIIBI0  KaJIbKyJIATOpa) JUIMHBI W YTJIbI
JUTSI HETAaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbes (popmylnaMu TPUBENCHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUUIS HAXOXJCHHUS COOTHOIICHWH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMMU.

Hcrnonp3oBaTh TEOpPEMBbl CHHYCOB W KOCHHYCOB JIJII HAXOXJEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIeHNE TPEYTOJILHUKOBY), MPUMEHATh UX MPH PEIICHUN
T€OMETPUUYECKHX 3a]1aY.

Brnagers moHsATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX (uryp. [lomp30BaThcsi cBOWCTBaMH TOI00MS TPOU3BOIBHBIX (UTYDP, YMEThH
BBIYHCIISATH JUTHHBI ¥ HAXOUTH YTJIbl y TOJ00HBIX Guryp. [IpuMeHsITh CBOMCTBA TOT00MS
B TMPaKTHYECKUX 3a7adax. YMETh MPUBOAUTH MPUMEPHl TOMOOHBIX  (UTYP
B OKPYIKaloIleM MHpE.

[Tonp3oBaThCs TEOpeMamMu O TPOU3BEJCHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUl CMBICI,
OPUMEHATh HMX B PEIICHUH TeOMETPUYECKUX W (Qu3umdeckux 3amad. [IpumeHsTsH
CKQJSIPHOE MPOU3BEAEHNE BEKTOPOB IS HAXOXKIACHHUS JUIMH U YIJIOB.

ITonb30BaTbCd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATh €ro B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUJIBHOTO MHOTOYT'OJIBHUKA, JIMHBI OKPYKHOCTH, JJIMHBI
JyTH OKPYKHOCTH M PAAMAHHOM MEPHI yIJId, YMETh BBIYMCIATH IJIOIIAAb KPyTra U €ro
yacted. [I[puMeHATh MoaydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (WK LEHTPB) CHUMMETPUH (DUTYP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEUIIUX CIIyYasX.

IIpuMeEHATH MOIy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE MOJENH
UL 3a7a4  pPEAJbHOW JKU3HM M IPOBOJWTH COOTBETCTBYIOIIME BBIYMCIICHUSA
C IpPUMEHEHUEM MOoJ00MUs M TPUTOHOMETPUYECKHX (yHKUUN (HOJB3YysCh, TIe
HEO0O0XO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KonnuecTBo OcHoOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs

(TembI) Kypca 4acoB CoJiepKaHue
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEACIICHUS.
reoMeTpudeckue GUrypsl u r€OMETPUYECKHUE Pacno3naBaTth H3ydeHHbIE TEOMETPUUECKUE (DUTYDHI,
WX CBoMCTBa. M3mepenune OOBEKTHI. OIpeAeJsTh UX B3aMMHOE PACIIOJI0KEHNUE, BHINOJHATH
F€OMETPUYECKUX BEJTUUNH MHOroyroJjapHuK, 4epTEXK MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoaMTH NIPOCTEUIIINE IOCTPOCHUS C IIOMOILIBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIC YTJIbI.
Pabora

C MPOCTEUIITUMU
yepTeKaMHu.
N3Mepenune TMHENHBIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATh JTMHEWHBIC U YTIIOBbIE BETUYUHBI T€OMETPUUECKUX
U IPaKTUYECKUX OOBEKTOB.

Onpenensith «Ha rjaa3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OIIEHKY UX Pa3MEPOB.

Pemartsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
VTJIOB.

PemaTp 3a1a4n Ha B3aMMHOE PACIIOIOKEHUE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIacCU(PUKALMIO YTIIOB, BHIYUCIASATH
JIMHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HEO0OXOMMBIC JOKA3aTeIbHBIE PACCYKICHUS.
3HAKOMUTHCS ¢ UCTOPUEN PA3BUTHS T€OMETPUU

TpeyronbHuKu

22

IToHsTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3naBaThb napbl paBHbIX TPEYTOJLHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).
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IIEpBUYHBIC
IIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbBHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
ITPOBEAEHHON

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haky u CBOKCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpsaMoyronbHbIN
TPEYTOJIBHUK C YTIIOM
B 30°

BbIBOaMTH ciie/1cTBUS (PaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
P®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHANKYIISIpa
OTpE3Ka; MepuMeTpa TPEyrolbHUKA.

®opMyIMPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTsb 4epTeku, pemaTh 3aJa4M C IOMOIIbIO
HAXOKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpumMeHATH TPU3HAKH PABEHCTBA MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1ayax.

Hcnoan3oBaTh LU(PPOBBIE pECypChI 1JIA MCCIAET0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN
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[lapannenbHbie MPsSMBIE,
CyMMa yTIJIOB TPEYTrOJIbHUKA

14

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

IIPU [IEPECEYEHUN
napasuieIbHbIX
NPSIMBIX CEKYLIEH).
ITpusnax
NapaJyIeIbHOCTH
NPSMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOH
MPSIMOU 10 BTOPOH
MPSMOM.

CymMmma yrioB
TPEYTOJIbHUKA.
Buemnue yribl
TPEYroJIbHUKA

@opMyIHMPOBATh NOHATHE NAPALICIBHBIX MPAMBIX,
HAXOJMTH IPAKTUYECKUE IIPUMEDBI.

N3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NIPU NEPECCUECHUN
IapajuleNIbHBIX IPSAMBIX cekyiie. IlpoBoautb
A0KA3aTeJIbCTBA [apaJUICIIBHOCTH ABYX MPSAMBIX C TOMOIIBIO
YIJ10B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BbeI4HCIsATh CyMMY YIVIOB TPEYT'OJIBHUKA U MHOI'OYT'OJIbHUKA.
Haxoautp unciioBsle 1 OyKBEHHbIE 3HAUEHUS YTIJIOB

B FEOMETPUYECKUX 3a/1a4ax C UCIIOJIb30BAaHUEM TEOPEM

O CYMME€ YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHUEH PA3BUTHA T€OMETPUN

OKpyHOCTb U KPYT.
['eomeTprueckue
IIOCTPOCHUSA

14

OKpyX HOCTb, XOpJa 1
JAAMETP UX CBOMCTBA.
KacarenbHas

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

D®opMyJIHPOBATH ONpeIeJIeHUsI: OKPYKHOCTH, XOP/IbI,
JaMeTpa U KacaTelbHOM K OKpyKHOCTH. M3yyarh ux
CBONMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarhb, B TOM 4KCIIE HCHOJIB3YS UM pPOBHIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B yIOJ; LEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

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

B TPEYT OJIbHUK.
IIpocrenmue
3a7a4uu

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoan3oBats metox ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEPEANHHBIX IIEPIICHANKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbo ' MT.

OBJageBaTh NOHATHAMHU BIMCAHHOW U ONUCAHHOM
OKPY’KHOCTEW TPEYIroJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY’KHOCTEM.

Pemiats OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YTIJIa, PABHOIO
JAHHOMY; CEpEIMHHOIO NEPIEHAUKYIIApA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepes3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOMN MPSAMOM; OMCCEKTPUCHI JTAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE 1 Pemiath 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSA3U
3HAHUU 0000IIIEeHE OCHOBHBIX | MEXIY pa3IMUHbIMU YaCTIMH Kypca
MOHSTUN U METOJ0B
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME

75




8 KUIIACC

0 MPOTMOPIIUOHATBHBIX
OTpe3Kax, MoJJO0HBIC
TPEYTOJIbHUKU

Teopema

O TIPOTTOPIIMOHATTLHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

Haumenosanue paznena | Kommnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB CoJiepKaHue

YeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U3o00paxkaTb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YactHble cnyyan @®opMyIMPOBaTh ONPEAEJIeHUsI: [TapajuieIorpaMmma,
IapajuIeIorpaMMoB MPSMOYTOJIbHHUKA, poM0Oa, KBaApara, Tpareunuu, paBHOOOKON
(IpAMOYTOIBHUK, TpaIenny, NPSIMOYTOJIbHON TPAIELHUN.
poMO, KBaapar), ux Jloka3bIBATh M HCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NAapajlIeIOrpaMma,
Tpanenws. OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpanelnu, paBHOOOKOH
PaBHOOOKas 1 Tpareuny, NPsIMOYroJIbHON TPANELHN.
PsIMOYTOJIbHAs IIpuMeHsATh MeTOA YBOECHUS MEINAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 11uppoBbIe peCypChl AJIs UCCIEAOBAHUS
Meron yiBoeHUSA CBOWCTB M3y4aeMbIX (QUTYP.
MEUaHBI. 3HAKOMMTBCH ¢ HCTOPHEH Pa3BUTUSA T€OMETPUN
[enTpanbHas
CUMMETPUS

Teopema Daineca u TeopeMa 15 Teopema daineca n IIpoBOAUTH MOCTPOCHHUS C TIOMOUIBIO LIUPKYJIS U JIUHEUKU

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYIroJIbHUKA NIEPECEKAOTCS B OJTHOU TOUKE, U HAXOAUTh
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Tpaneuus, €€ cpeaHsA
JIVHUS.
[IponopunoHanbHbBIE
OTPE3KH.

enTp macc

B TPEYTOJIbHUKE.
[ToxoOubIE
TpEyroJIbHUKU. Tpu
IpU3HaKa noJ00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIPY PELICHUU
MPAKTUYECKUX 3a7a4

CBA3b C LICHTPOM Macc, HaXOAUTh OTHOILLEHUE, B KOTOPOM
MEJUaHBbl JEIATCSA TOUKOU UX MEPECECUCHUSI.

Haxoauthb nmogo6HbIe TPEYTOJbHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOILINX PU3HAKOB MOA00US.
Pemathb 3aga4u Ha OJ00HBIE TPEYTOJIBHUKH C TOMOUIBIO
CaMOCTOSTEJIBHOTO ITIOCTPOEHUS YEPTEKEN U HAXOKIACHUS
NOJJOOHBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloka3bIBaTh TPU MIPU3HAKA MOJ00US TPEYTOJIbHHUKOB.
IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILECHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

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

14

CBoiicTBa IIoIIaaeH
F€OMETPUUECKUX
duryp.

DopMyJIbl

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

dburyp.

OgiageBaTh NEPBUYHBIMU MPEACTABIEHUAMHE 00 001IeH
TEOPUH TIIOMAIU (Mepbl), (POPMYITUPOBATH CBOKCTBA
TUTOIIA !, BBISICHATD WX HATJISIHBIA CMBICIT.

BoIBoauTH (pOpMYIIBI TIIOIMIAH MTapaljiesiorpamMmma,
TPEYToJIbHUKA, TPATeIUU U3 POPMYIIbI TUTOIIAN
NpsSIMOYTOJIbHUKA (KBapaTa).

BbIBOAUTH (OPMYITBI TIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 AUaroHalu U yroj MeXAy HUMU.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTOU
Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTH U
JOCTpanBaHHE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[Tnomany momoOHbBIX
uryp.

3agauun

C MMPAKTUICCKUM
coJiep KaHUEM.
Pemenne 3amau

C TIOMOIITLI0 METOIa
BCIIOMOTaTEIIbHOM
TIJIOTIA TN

Pa30upaTs npuMepbl UCTI0JIB30BAHKS BCIOMOTATEIbHOM
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKHX 3a]ay.
HaxoauTsp miomaan mogo0HbIX GUryp.

BoruucasaTs mionm@aan pa3inyHbiX MHOTOYTOJIBHBIX (DUTYD.

PemaTh 3a1a4u Ha TUIOMIAb C TIPAKTHYECKUM
COJZICpKAHUEM

Teopema [Tudaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema I[udaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yrJia IpsIMOYTOJIbHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncnoap3oBarhb eé

B MIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJTHPOBATH ONPEACICHUS TPUTOHOMETPUUECKUX
GbyHKIUI OCTPOTo yIiia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKHUE COOTHOLLICHHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

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

Hcnoab3oBath (HOpMyIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJICCTBO JJII HAXOKACHUS
COOTHONICHHUN MEXy TPUTOHOMETPUUECKUMH (PYHKITUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIprMeHATH MTOTyYECHHBIC 3HAHUS U YMEHUS IPU PEUICHUU
MPaKTUYECKUX 3a/1a4.

3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
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YTIbl B OKPY’KHOCTH.
BrniucanHubie U ONMCAaHHBIC
YETHIPEXYTOJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXTY
KacaTeJIbHON 1
XOPHOM.

YT1ibl Mexay
XOpAaMu U
CEKYIIUMHU.
Bnucannbie u
OIMMCaHHbBIC
YEeThIPEX YT OJIbHUKY,
UX MPU3HAKHU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
F€OMETPUUYECKUX
3aj1a4.

Bzaumnuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATH OCHOBHBIE ONPE/CIICHUS, CBSI3aHHBIE

C yIrJlaMu B Kpyre (BIMCAHHBIN Yo, HEHTPAJIbHBIA yro).
HaxoauTp BIHMCAaHHbBIE YIIIbl, OMUPAOIIMECS HA OAHY JIYTY,
BBIYHUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMBbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIEHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
pPECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U MPU3HAKH [IPU PELLICHUN
3a1a4
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[ToBTOpEeHue, 0000IICHIE 4 [ToBTOpEHUE Pemathb 3a1a4u Ha IOBTOPEHUE, WJUTFOCTPUPYIOIITHE CBSI3U
SHAHHUI OCHOBHBIX MOHATHA U | MEXIYy Pa3IuYHBIMU YacCTSAMHU Kypca
METOJOB KypCOB 7 U 8
KJIacCOB, 0000IIeHHE
3HaHUH
OBILIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 TIpeoOpa3oBaHUU
I10JT00HS.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MIPOM3BEICHUHT
OTPE3KOB XOP/I,
Teopema

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

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpeeIeHUs] TPUTOHOMETPUIECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U IPSIMBIX yTJIOB.

PelieHne TpeyroJpHUKOB ¢byHukiui yriaoB ot 0° | BbIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
10 180°. ®opmyiibl (c pagnycoM ONMCAHHOW OKPYKHOCTH).
NpUBEIECHUS. BoiBoauTh GOpMYJIBI /151 BBIYUCICHUSA TUIOMIAAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. ITOIIA/IM TPEYTOJIBHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKIY
Pemenue HUMH, (HopMyJia TUIONIAJAN YETHIPEXYTOIBHUKA YEPE3 €ro
TPEYroNBHHUKOB. JMArOHaJIU U YroJl MEeXAY HUMHU).
[IpakTHyecKoe Pemathb TpeyroJbHUKU.
IpUMEHEHNE Pemath npakTHyecKue 3a/1a4n, CBOIASAIINECS
JIOKa3aHHBIX TEOPEM K HaXOKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA

[IpeoOpazoBanue nogoous. 10 [TonsTHE OcBauBaTh NOHATHE IPEOOPA3OBAHUS TOI00US.

HccaenoBath OTHOIICHHUE TUHEHHBIX JIEMEHTOB (DUTYP
pu MpeoOpa3oBaHUU TTOI00MSI.

Haxoauts npuMepsl o1001s1 B OKpY Karomen
JICUCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
XOPp/I, CEKYIIIUX U KacaTeIbHbIX C UCIIOJIb30BAHUEM
BIMCAHHBIX YIJIOB M MOJI00OHBIX TPEYTOJIbHUKOB.

PemaTs reomeTprudeckue 3aJ1a4M U 3aa41 U3 PEATbHOU
YKU3HU C UCIIOJIb30BAaHUEM TTOTI00HBIX TPEYTOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHCIIO.
dusnuecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IPOU3BEACHHE
BEKTOPOB, €TI0

Hcnoab30BaTh BEKTOPHI KaK HANPABJIEHHBIE OTPE3KH,
HCCJIe0BaTh T€OMETPUYECKU (TIEpeMeleHue) U
bu3nYecKuil (Criia) CMBICIBI BEKTOPOB.

3HaTh omnpeneeHUs1 CYMMbI U pPa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpA HA YUCJI0, HCCJIeI0BATh
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAITHA.
PemaTh reomeTpuyecKre 3aa4n ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpPAM.

Hcnoab30BaTh CKaISIPHOE IPOU3BEACHHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

Bbruuciasite CymMMy, pa3HOCTb U CKAJIIPHOE MPOU3BE/ICHHE
BEKTOPOB B KOOp/IMHATAX.

IIpuMeHATH CKaISIPHOE TPOU3BEACHUE I HAXOXKACHUS
JUTMH U yTJI0B
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MIPUMEHEHHE
JUTST HAX 02K JICHUSI
JUTMH U YTJIO0B.
Pemenue 3amau

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

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMON.
YpaBHeHue
OKPYXHOCTH.
Koopannatsl Touek
[IEPECEUYCHHUS
OKPYXXHOCTH U
IPSMOM.

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

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

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPYKHOCTH. BbiaeasiTh
MOJIHBIM KBaJpaT AJI1 HAXO0XKJICHUS LIEHTpa U paguyca
OKPY>KHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPANHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSMOI
IIPU PELIEHUH 3a]1a4, JJIsI ONPEIETICHUS PACIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEIIEHUN T€OMETPUUECKUX U
NPAKTUYECKUX 3a]a4, JUIsl HIOCTPOCHHS MAaTEMATHYECKUX
MOJIEJIeH pealIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IHoab30BaTHCS U1 TOCTPOEHUS U UCCIIETOBAHUN
u(POBBIMH peCcypcamu.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUSA TEOMETPUN
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[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
IJIOIIAb KPYTa.
Brranciienue miomanein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao nt. JInuna
OKPYXHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTiia.

[Lnomane kpyra,
CEKTOpa, CErMEHTAa

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
IHoab30BaThLCS MOHATHEM IJIUHBI OKPY>KHOCTH, BBEJIEHHBIM
C IOMOIIIBIO MPABWIHLHBIX MHOTOYTOJIbHUKOB, ONIPeeasiTh
YUCJIO T, IJIMHY IyTH U palMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paluaHHON MEPHI yria

K TPaJlyCHOM ¥ HA00OPOT.

OmnpeaeasaTs omaab Kpyra.

BeiBoauth ¢opmMyJibl (B rpagyCHON U paluaHHON Mepe)
JUTSL IJTUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaan Guryp, BKIFOYAIOITUX SJE€MEHTBI
OKPY>KHOCTH (KpyTa).

Haxoauts muiomaau B 3a1a4ax peajibHOM KU3HU

JIBUM>KEHUS TITIOCKOCTH

ITonsTue o IBMXKEHUU
TIOCKOCTH.
[TapannensHbIi
IIEPEHOC, ITOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upaTte npumMepsl, WILTIOCTPUPYIOIINE TOHATHUS
JNBH>KCHUSL.

DopMyJIHPOBATH ONIPEIEICHUS TApaJIIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPBI M OCU CUMMETPUI NpocTelmux Guryp.
IIpumeHsiTh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEpPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIENOBAHNN

U pOoBBIE peCypChbl

[ToBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHN U

OnepupoBarh NOHATUSIMM: (PUTypa, TOUKA, IpsIMast, yroJl,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METOIOB KypcoB 79
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HAHUU.
[Ipocrerimme
FEOMETPUYECKUE
buUrypsl u ux
cBoiicTBa. U3mepenue
F€OMETPUYECKHUX
BEJIMYMH.
TpeyroJbHUKH.
[TapamnensHble 1
MEPIICHANKYJISIPHbBIC
IIPSIMBIE.

OKpy»X HOCTb U KPYT.
I'eomerpuueckue
MMOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brninucanueie u
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanusie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OMcceKTpuca U BbICOTA TPEYTOJIbHUKA, TApAJIIIEIIOrpaMM,
poOMO, IPSAMOYTOJIBHUK, KBaJIpaT, TPalleUns; OKPY>KHOCTb,
KacaTreJbHasl; paBeHCTBO U mozodue Guryp,
TPEYTOJIbHUKOB; NapAJIIEIIBHOCTD U NEPIEHANKYJIIPHOCTh
MPSIMBIX, YTOJI MEKTY IPSIMBIMH, CHMMETPHSI OTHOCHUTEIIBHO
TOYKHU U NPSMOW; JNIMHA, paCCTOSIHUE, BEIUYMHA YyIJIa,
IJI0IA b, [IEPUMETD.

Hcnoab3oBath popMyJibl: IEpUMETPA U IIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAAU KPyTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieIenuIeaa.
OnepupoBarb NOHATUAMM: IIPSIMOYTOJIBHASI CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATh ITU NOHATHUS IS
NIPEACTABIICHUS TAHHBIX U PELICHUS 3a]1a4, B TOM YHCIIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIAIO CBA3EH MEXKy Pa3JIMYHbIMU YaCTAMU Kypca.
BeiOupaTs MeTO I pelIeHNs 3a1a4u.

Pemarhb 3a1a4M U3 IOBCEIHEBHOM KU3HU
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Y OTIMCaHHBIC
YETHIPEXYTOJLHUKHY.
Teopema [Tudaropa u
Havasa
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanms
IJIOCKOCTH.
Jpmxenus. [logooue.
CummMmerpus.
[Inomans.
Brruncnenne
romaae. [ momanu
No00HBIX QUTYP.
JlekapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

Bekrops!

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

68
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh UM CTATHUCTHKA MPHOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUUECKUX MPUTTOKEHUM, TaK U KX POJIU
B 00pa3oBaHUM, HEOOXOJAMMOM KaKIOMYy 4eloBeKy. Bospacraer uumcio mpodeccuii,
IpU OBJAJCHUU KOTOPBIMH Tpedyercs Xopoiuas 0a3oBas MOATOTOBKAa B 00JacTH
BEPOATHOCTH U CTaTUCTHKH, TaKasi OJATOTOBKA Ba)KHA JIJIS POIOJKEHUSI 00pa30BaHUs U
JUIS YCTICTIHOM MPoQeCCHOHATBHON Kaphephl.

Kaxxnpiii yenoBek MOCTOSHHO MPUHUMAET PELIEHUs] HA OCHOBE UMEIOLINXCS Y HETO
TaHHBIX. A i1 0OOCHOBAaHHOTO TPHUHATHS PEUICHHWS B YCIOBUAX HEAOCTaTKa WIU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CcHOPMUPOBAHHOE
BEPOATHOCTHOE U CTAaTUCTUUECKOE MBIIIUICHHUE.

NmenHo mo3ToMy OCTpO BCTajda HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOIITUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B C€Osl B KaueCTBE HEOTHEMJIEMOMU
COCTaBJISIOLIEH YMEHHE BOCIPUHUMATh M KPUTUYECKH aHAJIM3UPOBATh HH(OpMALHNIO,
MPEJICTABICHHYIO B Pa3INUHbIX (hOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
pEaIbHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHU MpHHIMIIAMUA cOOpa, aHaIu3a |
OpEICTaBICHUS JaHHBIX U3 Pa3IMYHbIX cdep >KM3HM oOOIIecTBa W TrocyAapcTBa
npuoOuiaeT oOydalluxcs K OOIIECTBEHHBIM HMHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBAeT HAaBBIKM OpraHu3alMy 1epedopa u mnojacyéra yucia
BAapHAHTOB, B TOM YHCJIE B MPUKIAAHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3mgaér marematuuyeckuil (yHAaMeHT Uil (OPMHUPOBAHMS KOMIIETEHIIMMA
B oOysactu MHPOpPMATUKH U IUEGPOBBIX TexHoJoruid. [IpM M3ydeHUU CTATUCTUKH H
BEPOATHOCTH OOOTAIAOTCS MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOJaxX €ro MCCIeNoBaHMsI, (OPMUPYETCS MOHMMAHUE POJIM CTAaTUCTHKHU KaK
UCTOYHUKA COLMAJIBHO 3HAYMMON MWHGPOpMAUMU U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUU C JaHHBIMHU MEISIMH B CTPYKTYpe IpPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTaTHUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUS BBIJECIECHBI CIEAYIOLINE
coliepkaTenbHO-MeToanueckne JuHuK: «lIpencTaBieHne MaHHBIX W OINHKCATENbHAS
CTaTHCTUKa», «BeposaTHocTh», «DneMeHThl KOMOMHATOpUKW», «BBeneHue B TEOpHIO
rpadoBy.

Copepxanne nmHun «lIpencraBneHre MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CIIY’KUT OCHOBOM 11 (POPMHUPOBAHUS HABBIKOB PAOOTHI ¢ MH(POpPMAIIUEH: OT YTCHUS U
UHTEpIpeTanuu WHPOpPMAIUK, MPEICTAaBICHHOW B TaOiuiax, Ha JauarpamMmax u
rpadukax, 10 coopa, IpeICTaBIECHUs U aHAJIM3a JAHHBIX C MCIOJIb30BAHUEM
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CTAaTHUCTUYECKUX XapaKTEPUCTUK CpPEIHUX M paccenBaHusa. Pabotas ¢ maHHBIMH,
oOydaroluecss ydarcs CUMThIBaTb U HHTEPIPETUPOBATH JaHHBIC, BbIABUIATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, Pa3MBIIIATH Hall PaKkTopamu,
BBI3BIBAIOIIMMHM W3MEHUYMBOCTh, WM OILICHMBAaTh WX BIMSHHE Ha paccMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

NHTYynTHBHOE TPEACTAaBICHUE O CIy4alHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN W TEHJCHLUN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOM I U3Y4YCHUS
TEOPHUH BEPOSATHOCTEHN. bolibllioe 3HaUeHNE UMEIOT MTPAKTUYECKUE 3a/1aHMs], B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK Mepa IPaBaono100us CIydalfHOrO COOBITHS.
[Tpu n3yuenuu yueGHOro Kypca 00ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIIMMUA METOAaMU
BBIYMCIICHHASI BEPOSATHOCTENM B CIy4YalHBIX JKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMH, IMO3BOJSIOIIUMH CTABUTh U
pemaTte Oojee CoXHbIe 3a7aud. B ydyeOHbIN Kypc BXOAST HadaJlbHbIE MTPEICTABICHHUS
O CIIy4alHBIX BEJINYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ywyeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOyYaroIIMXCs
C MHOXECTBaMH M OCHOBHBIMH OIl€palUsIMHA HaJ MHOYKECTBAMM, PACCMATPUBAOTCS
IpUMEPHl NPUMEHEHUS Ul PELICHHs 3a1ad, a TaKKe HCIOJIb30BAaHUSA B JAPYIHX
MaTEMaTUYECKHUX Kypcax U y4eOHBIX MTpeAMETaXx.

B 7-9 xnaccax uzyuaercst yueOHbIi Kypc «BeposSTHOCTb U CTaTUCTHKA, B KOTOPBIH
BXOJAT paznensl: «lIpencraBieHue NaHHBIX M ONKCATEIbHAs CTATUCTHKAY,
«BeposTHOCTEY, «D1eMEHTb KOMOMHATOPUKNY, «BBeeHNE B TEOPUIO IpadoBy.

OOmiee 4yuciIO YacoB ISl HM3y4YeHUs Yy4eOHOTO Kypca
«BepositHoCTh U cratuctuka» — 102 vaca: B 7 knacce — 34 yvaca (1 yac B Hezento),
B 8 kimacce — 34 gaca (1 gac B Heneno), B 9 kinacce — 34 Jaca (1 4ac B HEZIeIH0).

COJEPXAHUME OBYUYEHUA
7 KIIACC

[IpencraBnenne JaHHBIX B BUAE TaOiWl, auarpamm, rpadukoB. 3amnoJHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE JAMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UreHue rpadukoB peadbHBIX MpoleccoB. M3BiaeueHne uMHPOpMalMM U3 JUarpamm U
TaOJINL, UCTIOIb30BAHUE U UHTEPIIPETALIMS JAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThyeckoe, MeauaHa, pa3Max,
HauOoJIblIIee U HAaMMEHBIIIee 3HaUeHUsI Ha0opa YMCIIOBBIX NaHHBIX. [Ipumeps! ciayyaitHoM
WU3MEHYHUBOCTH.

CryyaliHbI{ SKCTIEPUMEHT (OMBIT) U ciydaiiHoe coObITHE. BeposiTHOCTh U YyacToTa.
PoJib ManoBEpOSITHBIX U IPAKTHUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pédep U CyMMapHasi CTETICHb
BepuivH. [IpencraBnenue o ca3Hoctu rpada. Llenu u nukiel. [lytu B rpadax. O0xon
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rpada (disepoB yth). [IpenacraBnenue 06 opueHTUpoBaHHOM rpade. Pemenue 3amau
C TIOMOIIBIO TpadoB.

8 KUIACC

[IpencraBienne JaHHBIX B BUAE TaOIUII, TUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Onepanuy HaJ, MHOKECTBAMMU:
o0beMHEeHUe, TepeceueHue, aonogHeHne. CBOMCTBa omepanuil HaJ MHOXKECTBAMHU:
MIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIIUTENbHOE, BKIOUEHUs. Vcnoib3oBaHue
rpauueckoro MpeACTaBICHUS MHOXECTB [JIsl OMHCAHMS PEabHBIX IPOIECCOB U
SIBJICHUU, TIPY PELICHUHN 3a7a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHOro ombiTa. CiydaitHbie coObITHs. BeposTHOCTH
coObITui. OMBITBI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. CilydalHbIH
BbIOOp. CBs3b MEXAY MajJOBEPOSITHBIMU M IPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBa IEPEBHEB: E€IMHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BUCAYEH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4uciioM pedep. IlpaBuino yMHOXKEHUS.
Pemenue 3aiau ¢ momoipto rpados.

[IpotuBonomnoxHeie coObiTud. Jnarpamma Diinepa. OObeAUHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHSA. DOpMylia CIOKEHHS BEpPOSITHOCTEH. ¥YcloBHas
BeposiTHOCTh. [IpaBuno ymHoxenus. HezaBucumble coOwiTus. IlpencraBnenue
DKCIEPUMEHTa B BHJAE JepeBa. PemieHune 3a1ad Ha HAXOXKICHHUE BEPOSITHOCTEN
C TIOMOILBIO JIEPEBa CIIyYalHOI0 SKCIIEPUMEHTA, JuarpaMm JDiliepa.

9 KIIACC

[IpencraBienne NaHHBIX B BUJAE TaOJUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JTaHHBIX. UTeHHEe ¥ OCTPOCHHE TAaOJIHII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u ¢aktopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosibHUK
[Tackains. Pemenue 3anau ¢ MCNosib30BaHUEM KOMOWHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. CayyaliHblii BbIOOp TOYKH U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygauya. Cepusi ucnbITaHWM 10 mepBoro ycmexa. Cepust
ucneiTanuii bepaymm. BepostHocTH coObITHIT B cepru UCTIbITaHU bepHym.

CnyvailHas BelIMYMHA W pPACOpelesieHHEe BEPOSTHOCTE. MaremaTtuueckoe
oxujanue u aucrepcus. [IpumMepbl MaTEMAaTHYECKOTO OKHUAAHUSA KAK TEOPETUYECKOTO
CpPEIHEro 3HAYEHUS BEIMYUHBL. MaTeMaTUYeCKOE OKUAAHUE U JUCIIEPCUS CIIyYalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[Tonsartue o 3akoHe 60BIINX yncell. 3MepeHnre BeposSTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaUeHHE 3aK0OHA OOIBIINX YHCEI B IPUPOJIE U 0OIIECTBE.

&9



ITPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ydbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurate wuHOpMaIMIO, TPEACTABICHHYI0 B Tabnumax, Ha JAUarpaMmax,
MIPEACTABIIATh JaHHBIC B BUJIC TAOJIMII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOI0UATHIE)
Y KPYrOBBIE) 10 MACCUBAM 3HAYEHUM.

OnucelBaTh U MHTEPIPETUPOBATH PeabHbIC YUCIOBbIC JaHHbIC, MPEICTaBICHHBIC
B TA0JIMIIAX, HA AHMAarpammax, rpagukax.

Hcnonp30BaTh Al ONMKUCAHUS TaHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKU: Cpe/IHEe
apuMeTHIecKoe, Me/InaHa, HauboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

Nmeth nipesicTaBieHUE O CTy4yallHON M3MEHUYMBOCTH Ha MPUMeEpax LieH, GU3NUEeCKUX
BEJIMYMH, AHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEICTABICHHE O CTATUCTHUECKOMH
YCTOMYUBOCTH.

[IpenMeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4YE€OHOrOo Kypca K KOHILY
o0yueHus B 8 kiacce:

N3Bnekats u npeoOpa3oBeIBaTh UHPOPMAIMIO, TPEICTABICHHYIO B BUJE TaOJIMII,
auarpamM, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIE Ta0IUII, JUarpaMM, rpauKoB.

OnuchIBaTh TaHHBIE C TOMOILBIO CTATUCTHYECKUX MMOKA3aTeNIe: CpeIHUX 3HAUCHU N
U Mep paccenBaHus (pa3max, AUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YHMCIIOBBIX 3HAYEHUH M YAaCTOThI COOBITHUN, B TOM YHCIIC
10 pe3yibTaTaM U3MEpPEHUN U HAOIIOEHU .

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITH B OIBITaX, 3HAas BEPOSITHOCTH
AJIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonp3oBath rpaduyeckue MOJENHU: JEpEeBO CIY4aHOIO 3KCHEPHUMEHTA,
ayarpaMMBbl Diiiepa, YucaoBas npsmas.

OneprpoBaTh NOHATHUAMHU: MHOKECTBO, ITOAMHOXKECTBO, BBINOJHATH ONEPALUU
HaJl MHOYKECTBaMH: 00ObEIMHEHHE, NTIEPECEUCHHE, JOTOTHEHUE, IEPEUUCIISATh SJIEMEHTHI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaguueckoe MpeacTaBIEHUE MHOXKECTB U CBS3€H MEXIy HUMHU
JUIS ONMCAHMS IPOLECCOB M SIBIICHUM, B TOM YMCIIE NPHU PELICHUHU 3aJad U3 JIPYTHUX
y4€OHBIX MPEAMETOB U KYpPCOB.

[IpeameTHbIe peE3yNbTaThl OCBOEHUS NPOrpaMMbl Y4E€OHOro Kypca K KOHILY
oOyueHus B 9 Kjacce:

N3BnekaTte W TpeoOpa3oBbIBaTh MH(POPMAIHIO, MPEACTABICHHYI0 B Pa3IHMYHBIX
UCTOYHUKAX B BUJEC TaOmwil, auarpamMm, rpaduKoB, MPEJICTaBISATH JaHHBIC B BHJIEC
TabnuIl, Tuarpamm, rpaduKoB.
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Pemarp 3amaun  OpraHuM3oBaHHBIM  MEepeOOpOM  BapHAHTOB, a  TakKXke
C UCII0JIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh OnucaTeNbHbIE XAPAKTEPUCTUKH 11 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPETHHUE 3HAYCHUSI U MEPBI PACCEUBAaHMS.

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

HaxoauThs BEpOATHOCTH ClTydyallHbIX COOBITHI B U3yUEHHBIX OIBITAX, B TOM YHCIE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
J10 TIEPBOT0 yCIeXa, B CEPUSAX UCIBITaHUN bepHyIum.

HNmeTh npencTaBieHUE O CIIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMmeTp mnpeacTaBleHHE O 3aKOHE OOJBIIMX 4YHUCEN Kak O MPOsBICHUU

3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHa OOJIBIIUX YHUCEIl
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonmuecTBo OCHOBHOE COZIEpKAHNE OCHOBHBIE BUJIBI IEATETLHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 IIpencraBieHne naHHBIX OcBauBaTh CIOCOOBI MPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYHCIICHUSI 110 TAOJIUYHBIM
naHHBIM. V3BNCUeHne U
WHTEPIpPETANNs TaOTHIHBIX
nanHbIX. [IpakTuyeckas
pabota «Ta0muib.
['paduueckoe
MPEICTABICHUE JAaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamm. Urenue u
MIOCTPOEHUE IUATrPaAMM.
[Tpumeps! nemMorpaduueckux
JUarpaMm.

[Ipaktrueckas padbora
«JlnarpaMmbD»

CTaTUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB
C MOMOIIIBIO Ta0JINII U AUATPAMM C UCIIOJIB30BAHUEM
aKTyaJIbHbIX U BaXXHBIX JAHHBIX (IeMorpaduueckue
JAHHBIE, TPOU3BOCTBO MPOMBIILIIEHHON U
CEJIbCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
Y IPUPOJHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaduyecKuMu MpeaCTaBICHUSIMH JaHHbBIX

C TIOMOIIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OmnucareapHast CTATUCTHUKA

Yucnossie HaOopbl. CpenHee
apu(pMeTHYEeCKOe.

Menunana yncinoBoro Habopa.

OcBauBaTh NOHSATHS: YUCIIOBOM HaOOP, Mepa
[EHTPaJbHON TEHJEHIIUK (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupmMeTnyeckoe, MeAHaHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[Ipaktrueckas padorta
«CpenHue 3HaYEHUS».
Haubonblee 1 HauMeHbIIIEe

3Ha4YCHHA YUCIIOBOT'O Ha60pa.

Pasmax

OnuceIBaTh CTAaTUCTHUECKHE JJAHHBIC C TIOMOIIILIO
cpemHero apu(pMeTHIecKoro ¥ MeIuaHbl. Pemars
3a/Ja4m.

HN3yuaTh CBOMCTBA CPEAHUX, B TOM YHCIIE

C TTIOMOIIIBIO IIU(POBBIX PECYPCOB, B XOJIe
MPaKTHYECKUX pabdoT.

OcBauBaTh NOHATHSA: HANOOIbIIIEE 1 HANMEHDIIIEE
3HAYCHUS YUCIIOBOTO MacCUBa, pa3Max.

PemaTthb 3agaum Ha BEIOOD cr1oco0a omucaHus
JTAHHBIX B COOTBETCTBHUU C MPUPOJOMN JAHHBIX U
LSJISIMUA UCCIIEOBaHUS

CnyqaﬁHaﬁ HN3MCHYHNBOCTD

CiydaliHast U3BMEHUYHUBOCTD
(mpumepsr). YactoTa
3HA4YECHUN B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsi.
[IpakTruueckas padbora
«CnyyaiiHast "3MEHUYNBOCTB)

OcBauBaTh MOHATHA: YaCTOTA 3HAYECHHI B MaCCHUBE
JNAHHBIX, TPYNIUPOBKA TaHHBIX, TUCTOTPAMMA.
CTpouTh 1 aHAIM3MPOBATH I'MCTOIPAMMBI,
NOAOUPATH MOAXOIAIIAN IAr TPYIIIHPOBKHU.
OcBauBaTh rpapuueckue NpeacTaBiICHUs pa3HbIX
BUJIOB CIIy4aliHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO HU(POBBIX PECYPCOB, B X0J1€
IPaKTUYECKON padOThI

Bsenenne B Teopuro rpados

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmomotpio rpada. CreneHp
(BaJICHTHOCTb) BEPIIHMHBI.
Yucno pédep u cymmapHas
creneHs BepivH. Lensb u

OcBauBaTh nousitus: rpad, BepmmHa rpada, pedpo
rpada, cTerneHs (BaJ€HTHOCTh BEPILUHBI), IIEMb U
1170:9)

OcBauBaTh NOHATHSA: TYTh B Tpade, dIIepoB MyTh,
00xo rpada, OpueHTUPOBAHHBIN Tpad.

PemaTh 321241 Ha OMCK CyMMBI CTEIIEHEW BepUINH
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nuki. I1yTe B rpade.
[IpencraBieHme 0 CBA3HOCTH
rpada. O6xox rpada
(3iJIEpOB MyTH).
[IpencraBienue

00 OpHEHTHPOBAHHBIX

rpadax

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

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c1OCOOBI NPEJCTABICHUS 33]1a4 U3 Kypca
anreOpbl, FTeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
MPEIMETOB € MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANEKTPUYECKHUE 1IN, PYHKIIMOHAIbHBIC
COOTBETCTBHS) Ha MPUMEPaxX

BeposTHOCTB 1 yacToTa
CIIy4aHOTO COOBITHS

City4ailHbIi ONIBIT U
cily4aitHoe coObITHE.
BeposATtHOCTh 1 yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHII B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpajbHas KOCTh B TEOPUU
BEPOSTHOCTEN.
[Ipaktrueckas pabora
«YacToTa BBIIAICHUS OPJIay

OcBauBaTh NOHATHUSL: CIyYailHBIN ONBIT U
ciIy4ailHoe cOOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTH MaJIOBEPOSITHBIX COOBITUI

B IIPUPO/IE U OOIIIECTBE HA BAKHBIX MPUMEpax
(aBapuu, HECYACTHBIE CITy4aH, 3aluTa ePCOHATbHON
uH(popMaIny, nepeaada TaHHbIX).

M3yuarh poib KIacCHYECKUX BEPOSTHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSITHOCTEH.

HaOJuronath 1 M3y4aTh 4YacTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJE C MOMOIIBIO [IUPPOBBIX
PECYpPCOB, B X0OJI€ TIPAKTUUECKOIN pabOThI

O06o011eHuE,
CUCTEMAaTH3allug 3HAaHUU

IIpencraBneHune NaHHBIX.
OmnmcarenbHast CTAaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
CcOOBITHA

IloBTOPATH H3yYEeHHOE 1 BHICTPAUBATh CUCTEMY
3HAHUU.

Pemathb 3a1a4uu Ha IpeICTaBICHUE U ONHUCAHUE
JaHHBIX C TIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:kaaTh NpUMepPbI CITy4ailHbIX COOBITUH,

94




MaJIOBEPOSATHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, HX POJH B IPUPOJIE U KU3HU
YeJI0BEKa

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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8 KUIIACC

"7 Kj1acca

OmnucarepHas CTaTUCTHUKA.
CnyyaiiHasi U3BMEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEM:
MOHETA U UrpajibHasi KOCTh

HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI ICITEILHOCTH 00yYarOIIHXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiienrie TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUMU.

PemiaThb 3aga4m Ha IPEACTABICHUE U OTIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pemats 3a1a4u Ha IPECTABICHUE TPYNIITUPOBAHHBIX
JAHHBIX U OMHUCAHUE CIIYYaHHOW U3MEHYNBOCTH.
PemiaThb 3aga4m Ha OnpeAEIEHUE YACTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIyUYaHBIX COOBITUM, UX
POJIM B PUPOJIE U )KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne JaHHBIX

Otknonenus. Jucnepens
YUCJIOBOTO HAabopa.
CrangapTHOE OTKIIOHEHUE
YHCJIOBOTO HAabopa.
Jlnarpammebl paccenBaHuUs

OcBauBaTh NOHATHS: JAUCTICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OIIMCAaHUA paCCCUBAHUA NaHHbBIX.

BI)I}IBI/Il"aTI) runorte3nl 00 OTCYTCTBHUH WJIN HAJTUYIHH
CBA3H 110 AuarpamMmam pacCCrBaHUs].

CTpOI/ITb JuarpaMMbl paCcCCHUBaHUS 110 HMCIOIIUMCH
JaHHbIM, B TOM 4YHCJIC C IIOMOIIBIO KOMIIBIOTCpA

96




MHoOXecTBa

MHO0XEeCTBO, II0JIMHOKECTBO.
Onepauuu Haj
MHOECTBaMU:
o0beIMHEHHE, TIEpeCeUCHUE,
JIOIIOJTHCHHE.

CgolicTBa onepanui

HaJ MHO>KCCTBaMHU:
MEPEMECTUTENIHHOE,
coyeTaTesIbHOE,
pacnpeieIuTeNNbHOE,
BKJIFOUCHHUSI.

['paduueckoe
MpeACTaBICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, DJIECMCHT
MHO>X€CTBA, ITOJMHOKECTBO.

BbINOJIHATH onepanyu HaJ MHOXECTBAMU:
o0beIMHEHUE, TIEpeceUeHuUE, TOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEACTUTEIILHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguyeckoe npecTaBiIeHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 33724 U3 IPYTUX YICOHBIX
MPEJIMETOB U KypPCOB

BeposTHOCTS CcilydyaliHOrO
COOBITHS

DnemeHTapHbIe COOBITHS.
CrnydaitHble COOBITHSL.
brnaronpustcrByromue
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMU.
CayyaitHblif BEIOOD.
[IpakTrueckas pabora
«OnbITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTH
0JIaroNpUATCTBYIONIUX YJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIEC COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN

COOBITHH 1O BEPOSITHOCTSM SJIEMEHTAPHBIX COOBITUI

CJIy4allHOI'O OIBITA.

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

C TOMOUIBI0 KOMIIBIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
(Cc UCIIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
JIPYTUX MOJIENIEN) B X01€ IPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

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

OcBauBaTh NOHATHA: IEPEBO Kak rpad 0e3 1uKIIa,
BHCSIYas BEpIIUHA (JIUCT), BETBb JEPeBa, MyTh

B JIEpeBe, TUaMETp JepeBa.

HN3yuarts cBOMCTBA JepeBa: CYNIECTBOBAHUE BUCSUYEH
BEPILMHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMM, CBA3b MEXK/y YHCIIOM BEPIIUH U YUCIOM
peodep.

Pemarp 3a1aun Ha OUCK U NEPEUYUCIICHUE ITYTEU

B JIepeBe, OIpeieieHUe Yucia BEPIIUH Wi péoep

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

C IPUMEHEHHEM TTPaBUJIa YMHOKEHHS

CrydaitHbie COOBITHS

[IpoTuBOIIONI0XKHOE COOBITHE.
Juarpamma Diinepa.
OObeauHeHne 1 iepecedeHne
coObrThii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSTHOCTEH.
[IpaBuiio ymMHOXEHUS
BEPOSITHOCTEU. Y CJIOBHAS
BEpOSATHOCTH. HezaBucumeble

OcBauBaTh NOHATHSI: B3aUMHO ITPOTUBOINOJIOXKHbBIE
COOBITHSI, OTIepaIluu HaJl COOBITUAMH, 00bETUHEHNE U
nepeceueHue coObITul, Auarpamma ditiiepa (Ditnepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHSL.
H3yuath TeopeMbl O BEpPOATHOCTH O0bEIMHEHHUS

JBYX COOBITUH ((POPMYIIBI CIOXKEHUSI BEPOSITHOCTEN ).
Pemiath 3a1a4u, B TOM 4KCIie TEKCTOBBIC 3a/1a4H

Ha OMpe/eIeHUe BepOsATHOCTEN OOBEANHEHUS U
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coObiTus. [IpencraBienue
CIIy4alHOI'O dKCIIEPUMEHTA
B BU/JIE JiepeBa

MepecevyeHUs COOBITHI C MTOMOIIBIO YHCIIOBOM
npsIMOH, TuarpaMM Disepa, popMyJIbl CII0KEHUS
BEPOSTHOCTEN.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXKECHUS
BEPOSITHOCTEW, YCIIOBHASI BEPOATHOCTD, HE3aBUCUMBbIE
COOBITHS AEPEBO CIIYYaHHOTO OIbITA.

N3yuarts cBolicTBa (Onpe/eeHns ) He3aBUCUMBIX
COOBITHIA.

Pemats 3aa4m Ha onIpeAeICHUE U UCTI0JIb30BAHUE
HE3aBUCUMBIX COOBITHIM.

PemiaTh 3a1aun Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIOBHBIX, C UCIIOJIb30BAaHUEM JIEPEBA
CIIy4ailHOTO OMbITa

O06o06menue,
CUCTEMATH3aIUs 3HAHUHI

[IpencraBieHue qaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padri. BepositHOCTh
CITy4aifHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

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

PemaTe 3a1a4mM Ha HAXO0XKIECHUE BEPOSATHOCTH
CJIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.
Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
0OBbEMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C UCITIOIb30BaHUEM IpapUUECKUx
IIPEICTABICHUN U IepEeBa CIIy4ailHOTO OIIBbITA.
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PemaTh 3aga4uu Ha iepevrcieHne KOMOMHAIUH
(4Mcna nepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HaXO0KJICHUE BEPOSITHOCTEN COOBITHI C
MpUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroibHuka [Tackans

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME
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9 KUIIACC

8 Ki1acca

OnucarenpHas CTaTUCTHKA.

Omnepanuu Hai COOBITUSIMU.

HezaBucumocTh COOBITUI

HaumenoBanue pasgena |KosmuectBo OcHOBHOE coepKaHue OcHOBHBIE BUJIBI ACSTEILHOCTH 00YUYAIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. IMoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY

3HaAHUM.

Pemarts 3a1a4um Ha Ipe/ICTaBICHUE U ONUCAHUE
JTAaHHBIX.

Pemiathb 3aga4n Ha HAXOXKIACHUE BEPOATHOCTEN
00bEIMHEHUS U TIEPECEUEHUS COOBITHI, B TOM YHUCTIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuecKux
MPEJICTABJICHUIN U JEPEBA CIIYYaHOTO OIBITA.
Pemarts 3a1aum Ha epeunCIIeHHE KOMOUHAIIUIMA
(umciia mepecTaHOBOK, YHCIIa COYSTAHUMN ),

Ha HaXO0XJICHUE BEPOSITHOCTEN COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIS

C UCIIOJIb30BaHUEM TpeyroiabHuka [Tackans

DneMeHTbl KOMOMHATOPUKHU

ITepecranoBku. @akropua.

Coueranus ¥ 4YUCIO
coyeTaHuil. TpeyroapHUK
[Tackais. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEU

C UCIIOJIb30BAHUEM

OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOEHHMSI, YIOPSI0UeHHAs 1apa, Tpoilka O0BEKTOB,
NEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHUM, TpeyroibHuK Ilackans.

Pemiars 3a1a4M Ha IepeyncIICHUE YIIOPSAOYCHHBIX
nap, TpOeK, IEPEUNCIIEHUE TIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.

101




KOMOMHATOPHBIX (PYHKIIHIMA
AIEKTPOHHBIX TAOIUI

Pemiath 3a7a4u Ha MPUMEHEHHE YKCIIa COYCTAHUN

B anreOpe (CokpaménHoe YMHOXKEHUE, OMHOM
Hprotona).

Pemath, npuMeHsisi KOMOMHATOPUKY, 3a/1a91

Ha BBIYMCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C ITOMOIIIBIO
DJIGKTPOHHBIX TAOJIHUI] B X0J1€ IPAKTHUECKON pabOTHI

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTH. ClTydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTpe3Ka,
U3 IyTY OKPY>KHOCTH

OcBauBaTh NOHSTHE FGOMGTpH‘lGCKOfI BCPOATHOCTH.
Pemarn 3aJJaYM Ha HAXOXICHHUC BGpOHTHOCTeﬁ

B OIIbITAX, IMPCACTABUMBIX KaK BBI60p TOYCK

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

Wcnpitanus bepryinnu

HcneiTanue. Ycnex u
Heyaada. Cepus UCTIBITAHUN
JI0 TIEPBOTO ycrexa.
HcnbiTanus beprymn.
BepostHOoCTH COOBITHI

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

OcBauBaTh NOHATHS: UCIIBITAHUE, YIIEMEHTAPHOE
coObITHE B UCIIBITAaHUU (yCIEX U HEyAaua), Cepus
VCIIBITAHWUM, HACTYIUICHHE TIEPBOTO yCIIEXa
(Heynaum), cepusi ucnbITaHuil bepHysuim.

Pemarp 3agaumM Ha HaX0KIEHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUI IO IEPBOTO YCIIEXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU IIPOTrPECCUM.

Pemars 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUIMA
bepHym, Ha HAXOXKIECHUE BEPOSITHOCTH
ONPENEIEHHOTO YMCIIA YCIIEXOB B CEPUM UCTIIBITAHUI
bepnymm.

N3yuyaTh B X04€ NPAKTHYECKO padoThlI,
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B TOM YHCJIE C TIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUU UCTIBITAHUM

bepuynnu

Crny4daitHas BeM4nHa 6 CrnydaiiHas BeIM4YMHA U OcBONMTH MOHATHUSA: CIIydaiiHAs BEJIUYMHA, 3HAYCHUE
pacnpeneneHue CJIIy4allHOM BEJIMYMHBI, PACIIPEICIICHUE
BEPOSITHOCTEM. BEPOSITHOCTEM.
MaremMatndeckoe OKUAaHnue N3y4yats 1 00CyKIaTh IPUMEPHI TUCKPETHBIX U
Y JUCIIEPCHUs CIIy4alHON HEIPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
BEJIMYUHBL. [Ipumepsl YEJI0BEKa, YUCIIEHHOCTh HACEJIEHUS], IPYTue
MAaTEMATUYECKOT0 OKUIaHUs | U3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS
KaK TEOPETUYECKOTO B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
CpPEOHEro 3HAYECHUs BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
BEJIMYUHBI. (6pocaHre MOHETHI, UTPATBHON KOCTH, CO CITy4YaiiHbIM
[TonsaTue o 3aKkoHe OONBIINX BBIOOPOM H T. II.).
yucel. 3mepenue OcBauBaTh NOHATHUS: MATEMATUYECKOE OKUTAHUE
BEPOSITHOCTEN C TOMOUIBIO CJIy4alHOM BEJIMYHUHBI KaK TEOPETHYECKOE CPEIHEE
gacToT. [[puMeHeHre 3aKkoHa | 3HAYEHHE, TUCTIEPCHS CIIyYalHOW BEJIMYHUHBI KaK
OOJIBIIIUX YHUCEN aHaJIOT IUCIIEPCUU YUCIIOBOTO Habopa.

Pemiath 3a1aum Ha BHIUUCIIEHUE MATEMATUYECKOTO
0KUJIAHUS U JUCTIEPCUU JUCKPETHOU CIIy4alHOU
BEJIMYHHBI 110 3aJaHHOMY PACIIPEIEIICHUIO, B TOM
YHUCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM

YU CJIE PACIPEICIICHUS CIIyYaiHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEPUM UCIIBITAHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIIMX YKcel (B popme
bepHymn): npu OOJIBIIOM YKCIIE OIBITOB YaCTOTA
COOBITHS OJIU3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4uu Ha U3MepeHUE BEPOSITHOCTEN

C IOMOUIBIO 4acTOT. QO0CYKAATH POJIb 3aKOHA
00JBIIMX YKCeNl B 0OOCHOBAaHMHM YaCTOTHOTO METOAA
WU3MEPEHUS BEPOSITHOCTEM.

OO0cyxnaTh 3aKOH OOJIBIIMX YHCEI KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX YKCET B IPUPOJIE U
B )KU3HH YEJIOBEKA

O0600u1eHre, KOHTPOJIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATHL N3y4YEHHOE U BBICTPAMBATH CUCTEMY
OnucarenbHast CTaTUCTHKA. 3HaHUMU.
BeposATtHOCTS Cily4aliHOTO Pemats 3a1a4M Ha IPEICTABICHUE U ONTUCAHUE
COOBITHSA. DIEMEHTEI JTAHHBIX.
koMOuHaTopuku. Ciydaiinsle | PemaTh 3agaum Ha HaX0XKIEHHE BEPOSTHOCTEH
BEJIMYMHBI U pACTIPEICICHUS COOBITHI, B TOM YHCJIE B OIBITAX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU,
BEPOATHOCTEN 0ObEIMHEHUSI U TIEPECCUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B OTIBITAX
C CEpUAMH CIIyYaWHBIX UCIIBITAHUN
OBIIEE KOJIMUYECTBO 34
YACOB I10 I[TPOTPAMME
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