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OdenepanvHas pabovas mporpamMma Mo ydyeOHOMY mpenmery «MaTeMaTukay
(6a3oBBIN ypoBeHB) (TIpenMeTHas oOnacTh «Martematuka u wHMOpMaTHKa») (manmee
COOTBETCTBEHHO — MPOTpaMMa o MaTeMaTHKe, MaTeMaTHKa) BKITFOUACT MOSICHUTEIbHYIO
3aMHCKY, COJEpKaHUE OOYy4YeHUs, TUTAHHPYEMbIE PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI
10 MaTeMaTHKe, TEMaTHIECKOE IIAaHUPOBAHUE.

INOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o Marematwke mjisi oOydaromuxcs 5-9 KkimaccoB paspaboTana
Ha ocHoBe PI'OC OOO. B nmporpamme 1Mo MareMaTHUKE YUYTEHBl UJEU U TOJOXKCHUS
KoHuenuuu pa3Butusi MaTeMaTH4ecKoro oopasoBanus B Poccuiickoii @eaepanuu.

[IpeameToM MaTeMaTUKU SBISIIOTCS PYHIaMEHTaNIbHbIE CTPYKTYpPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI W KOJMYECTBEHHbIE OTHOLIECHUS (OT MPOCTEUIINX,
YCBaMBAa€MbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOUYHO CIIOKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHS HAYYHBIX U MIPUKIAIHBIX Ujei). MaremaTruueckue 3HaHUsI 00eCIeYnBaOT
NOHUMAaHUE NPUHIMIIOB YCTPOMCTBA W MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U HMHTEPIPETALMIO COIUAIBHOW, HSKOHOMHYECKOW, MOJUTHYECKOM
uH(doOpMaIK, JAI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEpPEHU M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TPEICTABICHHYI0O B BHJE TaOJHIL,
quarpaMM U Tpa@uKOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTEMaTHYECKUNA CTHUIIb
MBIIIJICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuarommecs
OCBAaMBAIOT TaKuWe MPUEMBI W METOJAbl MBIIUICHUS, KaK WMHIYKIHUS W JACHYyKIIHS,
000011IeHrEe U KOHKPETH3allvs, aHAJIU3 U CHHTE3, KiacCu(UKanus U CUCTEMaTU3aIIHS,
abctparupoBanue u aHaorus. O0BHEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CTOCOOCTBYIOT
BbIPA0OTKE YMEHHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBAThH CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHE. M3yueHrne MaTteMaTuku oOecreunBaeT
dbopMHpoBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUIN
NENUCTBOBATh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHMPOBATh HOBBIC. B mporiecce pereHus 3a1aq — OCHOBOW y4eOHOM eI TeTbHOCTH
Ha ypOKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKAS M TIPUKIIATHASI CTOPOHBI MBIIILICHUS.
OOyueHnne MaTeMaTrke 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00yJarONUXCsl TOUHYIO,
parMoHANbHYI0 U WH()OPMATUBHYIO pe€uYb, YMEHHUE OTOMpPATh HAWOOJIee TMOIAXOISIIHIE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPaUIECKUE CPEACTBA JJIS BHIPAKECHUS CYXICHUN U
HaTJISTHOTO MX MIPEICTABIICHHUS.

[Ipn m3yyeHMM MaTeMaTHKH OCYIIECTBISIETCS OO0INee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TPEIMETE U METOJaX MAaTeMAaTUKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKJIAIHBIX 3a/1a4.
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[IpuoputeTHbIME LETSIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

(opMUpOBaHNE LEHTPAIBHBIX MATEMaTHMYECKUX IMOHATHH (YMCII0, BEIMYUHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PyHKIHA), 0O0ECHEUUBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUIECKOTO 00pa30BaHus 00yUarOMINXCS;

MO/IBEICHUE OOyYarouMXcsi Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMAaTUKU U OKPYXKarOIIEero Mupa, IOHUMaHUEe MaTeMaTUKU KaK 4acTH
o011eil KyIbTyphl YEIOBEUYECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEW 0O0ydarommxcs,
MO3HABATEJIbHOM aKTHBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS,
UHTEpeca K U3yUEHHUIO MAaTEMAaTUKH;

(GopmupoBanue (YyHKIUOHAJIBHOW MATEMaTHUUYECKOHM TI'PaMOTHOCTHU: yMEHMS
pacrno3HaBaTh MPOSBICHUS MAaTEMATUYECKUX MOHITUHA, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKM3HEHHBIX CUTyalUAX U NPHU U3YYCHUH APYIHUX YUYEOHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MAaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKUi anmapar Juisl pelleHUs IPAaKTUKO-OPUEHTUPOBAHHBIX  3a/1ad,
WUHTEPIPETUPOBATh U OLICHUBATH NOJyYECHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH COICPKAHUS TPOTPaMMBI 1T0 MaTeMaTHke B 5-9 kimaccax: «Hucma
U BBIYHCICHUSN», «Anredpa» («Ainredpandeckue BbIpAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa» ), « DyHKIUN», «I'eomerpus» («I'eoMmerpuueckue GUrypsl U KX CBOMCTBAY,
«3MepeHne TeoOMETPUYECKUX BEIUUYUH»), «BeposSTHOCTb M cTaTHCTHKa». J(aHHbBIE
JVHUM Pa3BUBAIOTCS MapajlieNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4yeHus,
CTPYKTYPUPOBAHO TakHM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHLHUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallajuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSMU M HaBBIKAMU OCYIIECTBISUIOCH IOCJIEN0BATEIBHO U
NOCTYINATEIbHO, C COONIOACHUEM MPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydaromumxcs,
paciupsis 1 yriryousiss e€, o0pa3ys IpoYHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISETCS 00S13aTE€IbHBIM YYEOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kiaccax MaremaTuka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJIECIYIONIUX YU4eOHBIX KypCOB: B 5—6 Kjlaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKJIIOYasi 2JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOcTel) U «I'eometpusi». [Iporpammoil mo maremaTHKe BBOJIUTCSA
CaMOCTOSITENIbHBIN y4eOHbIN Kypc « BeposiTHOCTh U CTaTUCTUKAY.

OO61iee 4yMCIIO 4YacoB, PEKOMEHJOBAHHBIX JIJISi M3Yy4YEHHMs] MaTeMaTHKu (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00Iero oOpasoBanus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 gacoB B Henelno), B 6 kinacce — 170 wacos (5 yacoB B Heze0), B 7 Ki1acce —
204 gaca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHLIEI'O OBPA30OBAHUA

N3yuenne matreMaTHUKd Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HaIpaBiIeHO
Ha JOCTI)KEHUE OOYYalOIUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX Pe3yJIbTATOB OCBOCHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOGHUS  IPOrpaMMbl [0  MaTeMaTHKe
XapaKTEePU3yIOTC:

1) naTpuoTHYeCcKOe BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaTEMaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX HOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'paXK/1aHWHA U pealii3alliy ero Mpas,
NPEACTaBICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYp, SIBJICHU, IPOLEAYpP IPa’kJaHCKOr0 00111ecTBa (Hapumep, BbIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUECKUX NpOOJIeM, CBA3aHHBIX C IPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM BaXHOCTH MOPAIbHO-3TUYECKHUX
IIPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpya10BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTHE B pEIICHHUM MPAKTUYECKUX 3ajad
MAaTeMaTHYECKOW  HAIPAaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTHYECKOTO
o0pa3oBaHMsi Ha TPOTHKEHUM BCEH KU3HU [JI YCHENIHOW Mpo¢heCCHOHAIBHON
NESATENIbHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM HWHAUBUAYAJILHOM TpPACKTOPUU OOpa30BaHMS M KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAILHOMY M DCTETUYECKOMY  BOCIIPHMSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHICHUH, pPaCcCyXXICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B ICATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBEKa, NPHUPOABI W OOIIEeCTBa,
NOHUMaHHEM MaTEMAaTHYECKON HAYKH Kak c(hephl YeTOBEUECKOM AeATEILHOCTH, TAIIOB
e€ pasBUTHA M 3HAYMMOCTH JUIS PA3BUTHS LMBUIM3AIMK, OBJIAJACHHUEM  SI3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyJIbTYPOH KaK CPEICTBOM ITO3HAHHUS MUDA,
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OBJIaACHHUECM HpOCTCﬁIHHMH HaBbIKaMH I/ICCJIGI[OBaTeHBCKOI\/II ACATCIIBHOCTH,

6) pusmyeckoe BocnuTaHme, (opMHUpPOBaHME  KYJbTYPbl  3I0POBbSI W
IMOLMOHAJIBHOIO 0J1AT OOy YHS:

TOTOBHOCTBIO IPUMEHSITh MATEMAaTHUECKUE 3HAHUS B MHTEPECaxX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pa3a KW3HHU (340pOBOE MUTAaHHE, COATAHCHUPOBAHHBIN PEKUM
3aHATHH U OTAbIXA, peryJisipHas ¢pu3nueckast akTUBHOCTH), CHOOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro >kK€ IpaBa Jpyroro
YeJIOBEKa;

7) ’IKOJIOTHYECKOE BOCTUTAHME:

OpUEHTallMed Ha TNPUMEHEHHE MAaTeMAaTUYeCKHX 3HAaHWUW JUIS pElIeHHs 3aaad
B 00JIACTH COXPAHHOCTH OKpY>Karolle cpeibl, MIaHUPOBAHUS TTOCTYIKOB U OLEHKH UX
BO3MOYHBIX TIOCJIEACTBUNA JJII OKPY’)KaloIIEeW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa dKOJIOTMUECKUX MPoOJIeM U IyTeil X pelleHus;

8) amanTanus K H3MEHSIOIIHMCS YCJIOBHSIM COLHATBbHOI H IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONMPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH Yepe3 MNPaKTUUECKYIO NESITEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS y JPYTUX JIIOJICH, TpUOOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIUM U3 ONBITA IPYTHX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHU, B TOM 4YuCie (HOPMYITUPOBATH
U], MIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSX, B TOM YHUCJIE paHEe HE U3BECTHBIX,
0CO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIONIUH KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS
U IEUCTBUS, POPMYIMPOBATH U OLICHUBATh PUCKH U MTOCJIEICTBYS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTe ocBOSHUS POrpaMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHusi y oOyyaroierocsi 0yayT chopMUpPOBaHbI METaNpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBHBIMH JCHCTBUSMH,
YHUBEPCATbHBIMM ~ KOMMYHUKATUBHBIMH  JIEUCTBUSIMH U YHUBEPCAIbHBIMU
PETYISATUBHBIMU JECHCTBUSMH.

Ilo3zHaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTByA:

BBISBISATH M XApPAKTEPU30BATh CYILECTBEHHBIE MPU3HAKM MaTEMaTUUYECKUX
00BEKTOB, TMOHSATUN, OTHOIICHUN MEXKTy MOHATHSAMH, (OPMYIHUPOBATH OIMpPEACIICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM TIPU3HAK  KJIacCU(UKAIMU, OCHOBAHUS
J1s1 0000IIEHNS ¥ CpaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a,

BOCIIPUHUMATh, (DOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



denepanbHas padoyvas mporpamma | MatemaTtuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

U OTpULIATEIbHbIC, €IUHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIC;

BBIABJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTUBOPEUUS
B (axTax, [aHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, Mpe/iaraTb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

JIEJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U NHIYKTHBHBIX
YMO3AKJIFOUCHHUH, YMO3AKIFOUEHUH 10 aHAJIOTUH;

pa3OupaTh JOKa3aTeJbCTBA MATEMAaTUYECKUX YTBEPXKACHHU  (TpsMble H
OT MPOTUBHOIO), IMPOBOAUTH CAMOCTOATEIBHO  HECJIOXHBIE JOKa3aTeJIbCTBA
MaTeMaTHYECKUX (PaKTOB, BBICTPAUBATh APryMEHTALMIO, IMPUBOJAUTH NPUMEPHl U
KOHTPIPHUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CHOCO0 perieHus y4eOHOH 3aJauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHusi, BHIOUpaTh HanboJiee MOAXOIAIUN C YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPHUEB).

ba3zoBble ucciaenoBare/bCKue 1eMCTBUA:

UCIIOJB30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpMHUPOBATh TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00hEKTa,
3aBUCUMOCTEN 00BEKTOB MEKY COOOii;

CaMOCTOSITeNIbHO  (popMyMpoBaTh 0O0OOIIEHUSI W BBIBOABI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIENOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX
Pe3yIbTaTOB, BBIBOJIOB U 0000IIECHHI;

IPOTHO3UPOBATh BO3MOXXHO€ pa3BUTHE Mpollecca, a TakKe BbIJABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh  MH(QOpPMAIMM,  JAHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUs 3aauH;

BBIOMpPATh,  AHAJU3UPOBATh, CHUCTEMATU3UPOBaTh W  UHTEPIPETUPOBATH
UHGOPMAIMIO Pa3IMYHBIX BUAOB U (OPM IpE/ICTaBICHMUS;

BbIOMpaTh (hopMy npeacTaBiaeHuss MHGOPMAIUU U WILTIOCTPUPOBATh pelllaeMble
3a/la4yl cCXeMaMH, TuarpaMMaMu, HHOM rpauKoil 1 UX KOMOUHAIMSIMUY,

OLICHHMBATh HAA&KHOCTh MH(GOPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM yUHUTEIEM
WM CPOPMYITHUPOBAHHBIM CaAMOCTOSITENIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIpUHUMATL H (bOpMYHHpOBaTB CY’XKICHUSA B COOTBCTCTBUMU C YCIIOBUAMH U
HeasiMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 X0y PCHICHUA 3aa9, KOMMCHTUPOBATH
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NOJIyYEHHBIN PE3yJIbTaT;

B XoAe OOCyXIeHus 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JieMbl, pelaeMoi 3a/1auM, BbICKA3bIBaTh WJIEH, HALIEJICHHBIE HA MOMCK PELICHHUS,
CONOCTaBIIATh CBOU CYXKJEHUA C CYXICHUSMH JPYIrMX YYAaCTHHKOB JHAJIOTa,
0oOHapyXUBaTh pa3IMuMe U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (opMe (HOpMyIHpOBATH
pa3HOIJIacus, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUA 3a7auyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENbHO BBIOMpPATh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
NPE3EHTAlNU U OCOOEHHOCTEN ay/IUTOPHH;

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHHOW U HHIUBUAYAIbHON paObOTHI
IIPU PEIICHUN YUYeOHBIX MaTeMaTHUECKHX 3a7a4;

OPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPraHU3ALHIO
COBMECTHOM palOThI, paclpenesTh BUAbl paboT, 10roBapuBaThCs, 00CYKAATh MPOLIECC
U pe3yabTaT paboThl, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax padoTel (0OCykneHHs, 0OMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOErO BKJIAJA B OOLIUI
IPOAYKT IO KPUTEPUSIM, CHOPMYITMPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHble YHHBEpPCAJIbHbIE Y4eOHbIE TEeMCTBUS
Camoopranusamnus:

CaMOCTOSITEIIEHO COCTaBIIATH IUJIaH, aJTOPUTM pelIeHUs 3amadyu (MM €ro 4acTh),
BBIOMpATh CMOCOO peIIeHUs C Y4YETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH BAapHUAHTBI PEIICHUN C YIETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BIIQZIETh CIOCOOAMHM CaMONPOBEPKH, CAaMOKOHTpOJS TMpolecca U pe3yJibrara
penIeHnsl MaTeEMaTUYECKOM 3a/1auH;

OPENBUIETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTH IIPU DEIICHHM 3a/1ayH,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HalJEHHBIX
OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOW LU U
YCIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKCHHS] WM HEAOCTUKEHUS UENH, HAXOJUTh
OIIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTbITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTpPamMMBbl 10 MaTEMATUKE MPEACTABICHBI
1o rojiaM oOy4eHus B CIEAYIOMIMX pa3zesiax MporpaMMbl B paMKaX OTJIEIbHBIX yUeOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay», B /—9 kiaccax — KypcoB «AJredpay,
«I'eomeTpusdy, «BEpOSITHOCTD U CTATUCTHUKAY.
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®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNSIMH OOydeHHs] MaTeMmaThke B 5—6 Kiaccax SBISIOTCS:
MPOI0JDKEeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHH (YHCIIO,
BEIMYMHA, TreoMeTpuueckas ¢urypa), o00eCneyuBaIOIMIUX MPEEMCTBEHHOCTh H

MEPCTIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yUYaIOIINXCS;

pa3BUTHE WHTEIUICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJaroImxcs,
MO3HABATEIILHON aKTUBHOCTH, HWCCJIEAOBATEIBLCKUX YMEHUH, WHTEpeca K H3YYCHHIO
MaTEeMaTHKHU;

MOABEACHUE OOYYarONmMXCsl Ha JOCTYITHOM IS HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYIKAIOIIETO MUPA;

dbopmupoBaHre (PYHKITMOHAIBHOH MaTEMaTHYeCKOW T'PAaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B pEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
MPUMEHSATh OCBOCHHBIC YMEHHUS IS PEIICHUS TMPAKTHKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh TOJYUYCHHbIE pE3yJbTaThl W OIICHMBAaTh HMX Ha COOTBETCTBUE
MPAKTUYECKON CUTYAIUHU.

OcHOBHBIC JIMHUW COJIEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTHdecKkass U reoMeTpuueckasi, KOTOpbhIE Pa3BUBAIOTCS MapajuIeNIbHO, KaxKias
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO, HE HE3aBHCHMO OJ[HA OT JIPYTOW,
a B TGCHOM KOHTAaKTE W B3aUMOJCHCTBUHU. Takke B Kypce MAaTeMaTHKU MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU alIreOpbl U OMUCATEIbHONW CTATUCTUKH.

N3yuenue apudmernueckoro marepuaiia HAuYMHAETCA CO CHCTEMaTH3allud M
Pa3BUTHS 3HAHUW O HATYPAIbHBIX YHCIIAX, MOJYUYEHHBIX Ha YPOBHE HAYaIHbHOTO OOIIETO
oOpazoBanusi. I[lpm 3TOM COBEpPIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U
GbopMHpOBaHHE HOBBIX TEOPETHMUYECKMX 3HAHWUH  COYeTaeTcs C  Pa3BUTHEM
BBIYMCIIUTEILHON KYJIbTYpbl, B YaCTHOCTH C OOYyYEHHMEM MPOCTEUIIUM MpuéMam
MPUKAJIKA W OICHKH PE3yNbTaTOB BBIUMCIACHUN. M3ydeHrWe HaTypalbHBIX YHCET
MPOJIOJDKAETCS B 6 KJTacce 3HAKOMCTBOM ¢ HAYaJIbHBIMU TTOHATHSAMU TEOPUH JTCITUMOCTH.
Havano nzydennsi 0ObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
TIEPBBINA ATAIT B OCBOCHUH JAPOOECH, KOTIa MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
NOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX IpO0ei B TIOJHOM 00bEME
MPEAMISCTBYET U3YUCHHIO JCCATUIHBIX APOOCH, YTO 1eTIeco00pa3HO C TOUYKH 3PCHHUS
JIOTUKH W3JI0KCHUS] YUCJIOBOW JIMHUM, KOTJIa MpaBUiia JEHCTBUN C JECITUYHBIMU
IpOOSMU MOYKHO OOOCHOBATh YK€ U3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHHS JICHCTBUI
C OOBIKHOBCHHBIMH APOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSMH PACIIHPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YyYarOMUMUCS TPUKIAHOTO MPUMEHEHUSI HOBOM
3aMMCH MPU W3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTUICCKOM HCIIOIb30BAHHH.
K 6 ximaccy oTHec€H BTOPOIA dTall B U3yUEHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPIIICHCTBOBAHKE HABBIKOB CPABHEHUS U MPpeoOpa3oBaHusl ApoOeid, OCBOSHNE HOBBIX

BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAUYMBAHNE TE€XHUKHU BBIYMCIICHHUA, B TOM YUCIIE
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3HAUYCHUN BBIPAKEHUHN, COAEpKAIIMX ¥ OOBIKHOBEHHBIC, W JIECATHYHBIC ApOOH,
YCTaHOBJICHHE CBSI3€M MEX]ly HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B Havasne 6 kiacca mpoMCXOAUT 3HAKOMCTBO C MTOHSITHEM IMPOIICHTA.

Oco0eHHOCTBIO U3yUEHUS TIOJIOKUTEIILHBIX U OTPULIATEIBHBIX YUCE SIBISIETCS TO, UTO
OHM TaK)K€ MOTYT PacCMaTPUBAThCS B HECKOJIBKO ATAnoB. B 6 kimacce B Havase n3ydeHUsI
TeMblI «I100KUTENBHBIE U OTpULIATEIbHBIE YK CIIa» BhIIEsAETCS oareMa «lLlenble uncimay,
B paMKax KOTOpOM 3HAKOMCTBO C OTpPHULATEIbHBIMM YHCIAMU U JICUCTBUSMU
C MOJIO>KUTENIbHBIMU M OTPUIIATEIHHBIMU YHCIIAMH TIPOMCXOIUT HA OCHOBE COJIEPKATEIILHOTO
M0JIX0/1a. DTO MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMUTH 00YYAIOIIUXCSl MPAKTUYECKH
CO BCEMM OCHOBHBIMHM MOHSTHUSMH TE€Mbl, B TOM YHUCJIE€ M C MpaBUIaMU 3HAKOB
NP BBITIOJTHEHUU aprU(PMETHUECKUX AeUCTBUIA. 3ydueHue pallMoHaIbHbBIX YMCENl Ha 3TOM He
3aKOHYHUTCS, a OyJIeT MPOJ0KEHO B Kypce anreOpsl / Kiacca.

[Ipu o0OyuyeHUM pEIIEHHIO TEKCTOBBIX 3ajad B 50 Kiaccax HCHOIB3YIOTCS
apudmeTndeckne mpuéMsl pernieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—0
KJIaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEIYIOIIMX BUJIOB: 3a1a4H HA IBUKEHUE,
HA YacTH, HA TIOKYNKH, HA pa0OTy ¥ MPOU3BOIUTEIHLHOCTD, HA MIPOILICHTHI, HA OTHOIIICHUS
u nponopiuu. OOydaroniecs 3HAKOMATCS ¢ MPpUEMAMU PEIICHUs 3a7ad rnepedopom
BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh ¢ uHMOpMaImei, npeacTaBieHHoi B Gpopme
TaOJIUI WU JUarpamm.

B mporpamme yueOGHOro kypca «Maremarukay MpeaycMOTpeHO (HOpMHUpOBaHUE
MPONEACBTUUECKUX alre0pandecKux MpeCcTaBlIeHUl. bykBa KaKk CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCHUMOCTH OT MaTEMaTUYE€CKOTO KOHTEKCTa BBOJUTCA ITOCTEIEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKAE BCEro I 3alucH OOIIMX
YTBEPKACHUHN U NMPEI0KEHUM, (POPMYJI, B YUACTHOCTH JIJIsl BEIYUCIICHUSI TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nmporpamme yueOHOro Kkypca «MaTemaTuka» NpelCTaBlI€Ha HarJsIHas
reOMEeTpHsi, HalpaBJICHHAss Ha Pa3BUTHE OOPA3HOTO MBINLIECHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tan B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBJISIETCS HA  HAIJIAHO-TIPAKTUYECKOM  YpOBHE,  ONUpaeTcs
HAa HaMAIHO-O0pa3HOEe MbIIIIEHHE oOydJarommxca. bonbinas poias  OTBOAUTCA
MPAKTUYECKOMN JEATeIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOJeupoBanuto. O0yJarommecs
3HAKOMSITCS C TE€OMETPUYECKUMU (UTypaMU Ha TJIOCKOCTH M B MPOCTPAHCTBE, C MX
NPOCTEHIIMMU  KOH(UTYypalusIMu, ydaTcs H300pakaTh HMX Ha HEJIMHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpuBaIOT MX MPOCTEHIHE CBOWCTBA. B mporiecce uzydeHus
HarJISAHOM T€OMETPUM 3HAHUS, MOJYUYECHHBIC OOY4YarOIMMUCS Ha YPOBHE HaudajbHOTO
o01ero 00pa3oBaHmsl, CHCTEMATHU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY TUTaHy B 5—6 Ki1accax M3y4aeTcsi HHTETPUPOBAHHBIN TIPEIMET
«MaremaTuka», KOTOpPBIM BKJIOYaeT apu(METHUYECKUM MaTepual ¢ HarjsIHyIo
TrCOMETPUIO, a TAKXKE MPONEAECBTUUECCKHUE CBEACHUS U3 alreOpbl, DJIEMEHTHI JIOTUKUA U
Hayaja OnucaTeIbHON CTATUCTUKH.

OGriee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJIs1 U3yUYEeHHUsSI MaTeMaTuku, — 340 4acoB:
B 5 kimacce — 170 gacos (5 yacos B Hezienio), B 6 kitacce — 170 yacoBs (5 yacoB B Hesesio).
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COIAEPKXAHUE OBYUEHUSA
5 KUIIACC

HarypaJjbHble ync/ia 4 HYJIb

Hartypanbnoe umcmo. Psg Hatypampabix umcen. Ywmcno 0. U3oOpaxkenue
HATypaJbHBIX YUCEJI TOUKAMHU Ha KOOPJUHATHOU (YUCIOBOM) IPSIMOMA.

Ilo3nunoHHass cucremMa CUMCIEeHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULIMOHHON CUCTEMBI CUYMCIICHHUS. JlecaTHUHas cucTeMa CYMCIICHHUS.

CpaBHEHME HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHCEN C HYJEM.
Crioco6s!I cpaBHeHusA. OKpYTJIEHHE HATYPATbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS NP CIOXEHUU. BelunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. YMHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHMIIBI TPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThl nelcTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apudMeTHYecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXEHUS U
YMHOKEHHUSI, paCIpEeIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB il 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTA W 3aIluCU
CBOMCTB apu(METUUECKUX JTCUCTBUM.

JlenuTenu U KpaTHBIE YKCIIA, Pa3IoKEHUEe Ha MHOXuUTenu. IIpocTeie n cocrtaBHbIe
yucina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaracMblIx.

UucnoBoe BrIpakeHHE. BpIUKCIIEHNE 3HAYEHHUM YMCIOBBIX BBIPAXKECHHH, MOPSIOK
BBIITOJIHEHUS JNEeUCTBUU. VICIOJNIb30BaHME NIPU BBIYMCIICHUAX IIEPEMECTUTEIBHOTO U
COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOXKEHHSI M YMHOKEHHUS, PaCHpeaesMTeIbHOro
CBOWCTBA YMHOXEHHUS.

Apodu
IIpencrabienne o ApoOU Kak crocode 3armucH 9acTu BelMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/CTaBICHUE
CMEUIaHHOW ApoOM B BUIE HEMPaBUIBHOM APOOM W BBIJEICHUE LEIOW YacTU 4ucia
U3 HempaBWwIbHOU npobOu. M3o0paxeHue ApoOedt TOUYKAMU Ha YUCIOBOM TMPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. Cokpamienue apoOei. IlpuBeneHue ApoOH K HOBOMY
3HameHaTeno. CpaBHEHUE qpoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXXEHHUE W JelieHue aApoOei, B3auMHO-
oOparHble apodu. HaxoxkaeHrne JacTH 1eIoro U MeJIoro Mo €ro 4YacTH.

Hecstuunas 3amuch apoOei. IlpencraBneHue necsaTUYHOM JpoOU B BHIE
0ObIKHOBeHHOU. M300pakeHne IECATUYHBIX ApoOed TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

ApudmMernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0sSMU. OKpyTIIEHUE NECATUYHBIX
TpoOeii.
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PenieHne TeKCTOBBIX 32124

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3aia4. Pemenue 3amad mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmolsib3oBaHmMe
IIpU PEIICHUU 3a/1a49 TaOJUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKIY CAMHUIIAMH U3MEPEHUS
KaKI0M BEJINYUHEI.

Pemienre ocHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI], CTOJIOYATHIX JUATPAMM.

Harnsinnas reomerpust

Harnsanuele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, YTOJI, JIOMaHast, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsiMOi1, OCTPBIN, TymOu
Y Pa3BEPHYTHINA YTJIbI.

JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JJIUHBL. JlnMHA JOMaHOHM, IEPUMETP
MHOT'OYTOJIbHUKA. I3MepeHne 1 MOCTPOEHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsnaele npencraBieHuss O  (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3ob0paxkenne ¢uryp, B TOM uuciae Ha KiertyaTtoil Oymare. IloctpoeHue
KOH(pUTypaluii U3 yacTel NpsiMOi, OKpYKHOCTH Ha HEJINHOBAHHOM M KJIeTYaTOW OyMmare.
Hcrnonb30BaHue CBOMCTB CTOPOH M YIVIOB NMPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans MPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM uuciie (Uryp, M300pakEHHBIX Ha KJIeT4aTod Oymare.
EnvHune1 namMepenus miomaim.

Harnsnaele mpenctaBieHds O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTedmx MHOTOTPaHHUKOB.
Pa3eépTku kyOa u napamuienenunena. Coznanue Mojiesieid MHOTOIpaHHUKOB (U3 OymMaru,
IPOBOJIOKH, TUIACTHIIMHA U APYTUX MAaT€pHAIOB).

O0BEM PAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauiipl uamepenus oobéma.

6 KJIACC

HarypaabHblie yuciaa

ApudmMernueckne AEUCTBUS C MHOTO3HAYHBIMU HATYPATbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK NEUCTBHUM, MCTOIb30BaHHE CKOoOOK. Mcmonp3oBaHue
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIILHOIO CBOWMCTB CIOXEHUS U
YMHOXEHUS, pACOPEICIUTEIIBHOTO CBOWCTBA YMHOXEHHUS. OKpyIrjieHUE HATypalbHbIX
YHUCEII.

JlenuTenu ¥ KpaTHbIE YKCIia, HAUOOIBIITUN OOIIUMA IeTUTEh 1 HauMEHbIIee o01ee
KpaTHoe. J|eTMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHre ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHUE W ymnopsijiouuBaHue ApoOeil. Pemienne 3amady Ha HAXOXKJIEHHUE YacTH
OT MLEJOro W WLEeJoro mo ero 4vacth. J[poOHoe 4HCIIO Kak pe3ysbTaT JelIeHUS.
[IpencraBnenne necAITHYHON APOOM B BHUIIE OOBIKHOBEHHOW IPOOM W BO3MOKHOCTH
Npe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecATHUYHOM. JlecsTuuHbie ApoOH U
METpHYecKasi cuctemMa Mep. ApudmeTudeckue IEHCTBUS W YHCIIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JTPOOSMHU.

OtHomienue. Jlenenue B JaHHOM OTHoleHUU. Macirad, nponopuus. [Ipumenenue
MIPOTIOPLIMI MPH PEIICHUH 3aa4.

[Tonstre mpoueHTa. BpruucieHne mpoleHTa OT BEIWYMHBI U BEJIWYMHBI MO €€
MpOLIEHTY. BbIpakeHHe TMPOIEHTOB JAECITHYHBIMU JpoOsmu. Pemenune 3amau
Ha MMPOLEHTHI. BhIpakeHNne OTHOIIECHUS BEJIMYMH B MPOLICHTAX.

IHoJsio:kuTEIbHBIE H OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yuchaa. Llensie uyncna. Mopyns uwucna,
reoMeTpHryYecKas HHTepIIpeTalus MOy ynciia. M3o0paxeHnre yuces Ha KOOpAMHATHON
npssMoii. YucioBele mpomexyTku. CpaBHeHue uucell. ApudMeTHuecKkue IeHCTBUS
C TIOJIOKUTEJIbHBIMUA M OTPULIATEIIbHBIMU YU CIIAMHU.

[IpsiMmoyroJibHasi cuUCTeMa KOOPJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH
Ha TUIOCKOCTH, abcicca U opauHaTa. [loctpoenne Touek U GUryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

bykBeHHbIE BhIpaKeHUs

[IpumeHeHne OyKB naJisl 3alMCH MAaTEMATHYECKUX BBIPAKEHUM W TPEIIOKEHUI.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIE
IIOACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMysbl MEpUMETpa M IUIOMIAAM MNPSIMOYTOJbHUKA, KBajapara, o0bEma
napajiesienuneaa u Kyoa.

PemieHne TeKCTOBBIX 3224

Pemienne TeKCTOBBIX 3ahad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHMYecKux
3amad. Pemenue 3amau nepeGopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEeMsI, pacCTOsIHUE, 1IeHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIILHOCTD, BpeMsl, 00BEM
paboThl. EquHULIBI U3BMEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHULIAMU U3MEPEHUS KAXK0 BEITUYUHBI.

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

Onenka © TPUKUIKA, OKpyrjieHue pesyibrata. CocTaBieHHe OYyKBEHHBIX
BBIPAKEHUH 10 YCIOBUIO 33]]a4U.

[IpencraBierre JaHHBIX C TOMOIIBIO TaObmui, u jguarpamMm. CronaOuateie
JMarpaMMBbl: YTEHHE U TTOCTPOeHHUE. UTeHHE KPYTOBBIX IHArpaMM.
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Harasgnas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYXKHOCTD,
KpYT.

B3anMHOE pacronokeHue IByX INPsSMBIX Ha IUIOCKOCTH, MapajuIeNIbHBIE MPSMBIE,
NEPICHANKYJISIPHBIE NpsAMbIE. VI3MepeHne pacCTOSHUI: MEX Ty ABYMsI TOUKaMH, OT TOUYKH
J10 IIPSIMOM, JUIMHA MapIIpyTa Ha KBapPaTHON CETKeE.

N3mepeHre © MOCTPOEHHWE YIJOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIN, MTPSMOYTOJIbHBIN, TYIOYTOJIbHBIA, PABHOOEIPEHHBIH,
pPaBHOCTOPOHHUI. UeThIPEXYTOIBbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHue
TreOMETPUUECKUX (UTYp Ha HEIMHOBAHHOW OyMare ¢ WCIOJIb30BaHUEM ITUPKYJIS,
JUHEWKH, yroJbHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToit Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [pubnmxkEénHoe n3mepenue miouaau Guryp, B ToM 4Mcie Ha KBaJApaTHOMH
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYKHOCTH, TUIOLIAId KpyTa.

CummeTpus: LIeHTpabHas, 0CeBask U 3€pKajibHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

HarnsgHble npeactaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: Mmapajiesenumnes, Kyo,
MpU3Ma, MUpaMUJIa, KOHYC, HIAIUHApP, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHPA U KOHyca. Co3naHue Moenen
IPOCTPAHCTBEHHBIX PUTyp (13 OyMaru, IpOBOJIOKH, MJIACTUIMHA U APYTUX MaTEPUAJIOB).

ITonsatne o0BEMa, enuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHHOTO
napajienenurnena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJbTaTBl OCBOSHHUS MPOTPAMMBI y4EeOHOTO Kypca K KOHILY
o0yueHus B 5 KJ1acce:

Yucsia 1 BbIYUCICHUS

[lonumarh U NMpaBUWIBHO YHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JIECITUUHBIMU JPOOSIMH.

CpaBHHBaTh M YIHOPSIOYMBATh HATypajbHbIE YKCJIA, CPABHUBATh B IPOCTEUIINX
CITy4asix OOBIKHOBEHHBIEC IPpOOHU, JECATUIHBIC JPOOH.

COOTHOCUTD TOUKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSMOI C COOTBETCTBYIOUIUM €i
YUCJIOM M W300pa)kaTh HaTypajbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOM (YMCIIOBOM)
IIPSIMOM.

BoimonusaTe  apudmeTHueckue  JACWCTBUA € HATYpalbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU APOOSMHU B MPOCTEUIINX CITydasiX.

BoINonHATE NpOBEPKY, IPUKUIKY pPE3yIbTaTa BEIUUCICHUN.

OKpyTJIsTh HaTypaAJIbHBIE YHCIIA.
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PenieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apuPMETHYECKHUM CIIOCOOOM W C  TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemiats 3a1aun, comepxaliue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIMYUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3alUCH, CXEMBbI, TaOIHIBI, 0003HAYEHUS TPH PEHICHUU
3a11a4.

[Tonp30BaThCS OCHOBHBIMU E€IMHUIIAMU H3MEPEHUS: II€HBI, MAacChl, PacCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaKaTh OJTHHU €IMHUIIBI BETUYUHBI Yepe3 ApyTHe.

N3BnekaTh, aHAIU3UPOBATh, OLEHHBATH HHGOPMAIUIO, MPEIACTABICHHYIO
B TaOJMIle, Ha CTOJIOYATON IuUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHBIE JIaHHbBIC,
WCIOJIb30BaTh JJAHHBIC IIPU PEIICHUM 3a/ady.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUECKUMU MOHATUSAMHU: TOUKA, IPSAMast, OTPE30K, JTyd, YIoJ,
MHOI'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
U3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIAMHM: BEPIIMHA CTOPOHA,
C MHOTOYT'OJIBHUKAMH: YT'OJI, BEPIINHA, CTOPOHA, TUAroOHalb, C OKPYKHOCTBIO: paJnyc,
IUaMETP, LIEHTP.

N300paxxaTh U3y4YeHHbIE TEOMETpUYECKUE (PUTYypbl HA HEJTMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJIS U JIMHEUKU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO painyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPAMOYIOJIBHHKA, KBaapara Uil HX
IIOCTPOCHMS, BBIYMCIICHU IUIOLIAAU U IIEPUMETPA.

Bbluucnate nepuMeTp W IJIOMIAAL KBajApara, NOpsIMOYTrOJIbHUKA, (QUryp,
COCTaBJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCIIe PUTYp, U300pakEHHBIX HA KJIE€TYATON
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMU HW3MEPEHHUs JJIMHBI,
IJIOIAIN; BBIPAKATH OJTHHU €IMHULBI BEJTUYUHBI Uepe3 IpyTHeE.

Pacno3naBaTe mapamienenunesn, KyO, HUCIONb30BaThb TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Boruncnate 00b€M  KyOa, mnapajuienenumnena Mo 3aJaHHbIM  H3MEPEHHSIM,
M0JIb30BATHCS €MHUIIAMU U3MEPEHHS 00BEMA.

Pemrare HecnokHbIE 3aJa4M HA  U3MEPEHHE TEOMETPUYECKHMX  BEJIMYMH
B [IPAKTUYECKUX CUTYyaLHAX.
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[IpenMeTHBIE peE3yIbTATBl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 6 kJ1acce:

Yucaa v BbIYUCTICHUSA

3HaTh WM IIOHMMAaTh TEPMUHBI, CBSI3aHHBIC C pA3IMYHBIMU BUJIAMU 4YHUCEN U
crocobaMu WX 3amlHCH, MEPEeXOaUTh (€CIU 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOUMBATH LIEJIbIE YU CIIA, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CPaBHMBATD YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BrimonHsaTe, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(PMETHUECKHUE ISHCTBUS
C HaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMM U JECATHUYHBIMH APOOSIMH,
ITOJIOKATENIBHBIMU M OTPULIATENIbHBIMU YUCIIAMU.

BpluuciiATh 3HaYEHUs YUCIOBBIX BBIPAKEHWM, BBINOJHATh NPUKUIKY U OLEHKY
pe3ysibTara BBIYHUCICHUM, BBIOJHATh MNpeoOpa3oBaHUsl  YHCIOBBIX  BbIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JEHCTBUN.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YHCIIOM U
n300paxkaTh YMclia TOYKaMU Ha KOOPJAMHATHON NPSIMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyTJISITh LieJble YnCia U IECATUYHbIE 1PpO0HU, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie 1 0yKBEHHbIE BbIPAKEHMSI

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCBHIO CTEICHW YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIYMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COAEpKaIUX CTCIEHHU.

[Tons30BaThC MpU3HAKAMU JEIUMOCTH, PpAcKIaJblBaTh HATypajbHbIE YHCIA
Ha MPOCThIE MHOKUTEJIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Hcnonb3oBath OykBbI JIsi 00O3HAYCHHUS YHCEN TMPU 3alUCH MaTEMaTHYECKUX
BBIPAQKEHUN, COCTaBISATb OYKBEHHBIC BBIpaKEHUS U (HOPMYJbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHHUH, OCYIIECTBIISIS HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

Haxonuts HEW3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemenue TekcToBbIX 3a1a4

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a]1a4u apU(DMETHUECKUM CIIOCOO0M.

Pemarp 3amauu, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLUHMOHAILHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comepikaiiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUNHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTENIHLHOCTb, BpEMs,
o0béma pabOThl, UCHONB3YS apUPMETHUECKUE JEeUCTBUS, OICHKY, NPUKUIKY,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIIMYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKECHHSI 110 YCIOBHUIO 33 Ja4H.
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N3Bnekath nHpOpMaIuio, IPeICTaBICHHYIO B TAOIUIAX, HA TMHEHHOM, CTOI09YaTOM
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEIACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[Ipencrapisate wHGOPMAIIUIO C TOMOIIBIO TabNWIl, JUHEHHOW W CTOJIOYATOM
JTAArPaMM.

Harnsanas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (pUryp.

N300paxxaTth ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHON U
KJIeT4aTo Oymare M3y4yeHHbIE IJIOCKHE reomMeTpuieckue (urypsl U KoHpurypaium,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKMMHU TMOHATHSIMHU: PABEHCTBO (UTYp, CHUMMETPUS,
MCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTe BEMUYUHBI YTIIOB H3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, TOJIb30BATHCSA IMPU PELICHHM 3a1ad I'PaayCHOM MEPOU YIJIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIU, IPAMOU, PA3BEPHYTHIA U TYIION YTJIBL.

BeluucnaTe  JUIMHY JIOMAHOM, NIEPUMETP MHOTOYTOJIBHHKA, IOJIb30BaThCS
eAVHUIIAMU W3MEPEHHs UIMHBI, BbIpaXXaThb OJHHM €IMHHIIBI U3MEPEHUsS [JIMHBI Yepes
IpyTHe.

Haxonnutb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BAThH
pa3OuveHne Ha  MNOpPSIMOYTOJbHUKH, Ha  paBHble  (UIYpHl,  JOCTpaUBaHUE
J0 TMPSMOYTOJIbHUKA, IMOJb30BAThCS OCHOBHBIMM €IMHHMIIAMH HM3MEPEHUS IUIOLIA/IH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYTHE.

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

N3o0paxkath Ha KjIeTUaTOM Oymare NpsMOYTOJIbHBIN Mapasijieaenumne/.

Boruncnate 00b€M NpSMOYTOJIBHOTO Mapaiienenumnena, Kyoa, MOoJIb30BaThCs
OCHOBHBIMHU €JIMHULIAMU U3MEPEHUS 00BEMA;

Pemate HecNOXHBIE 3aJadyd  Ha HaXO0XKACHUE TIE€OMETPUYECKUX BEIUYHH
B IIPAKTUYECKUX CUTYALHSIX.
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TEMATHYECKOE INTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue paznena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HarypanpHble uncina. 43 Hecaruunas Yurarsb, 3allUCHIBATH, CPABHUBATHL HATYpaJIbHbIC YKCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHUS.
Psn HaTypanbHbBIX
qucell.
HarypanpHb1i psz.
Yucno 0.
HarypanbHubie uncna
Ha KOOPJMHATHON
IIPSIMOM.
CpaBHeHue,
OKpPYTJICHHE

HaTypaJbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBolicTBa
HYJISI TP CJIOKEHUH
U YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

NpeaIaraTb U 00CyKAaTh COCO0BI YIIOPSIOUNBAHUS YNCEIL.
MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypallbHOTO psifa, uncen 0 u 1
IIPU CJI0KEHUU U YMHOKEHUHU.

Hcnonb30BaTh NPaBWJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BoInoiHATH apupMeTnyecKue 1eiiCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YACIIOBBIX BBIPAKEHUN

co CKOOKamH U 6e3 CKOOOK.

3anucbIBATH NIPONU3BEICHNUE B BUJIE CTEIICHU, YMTATh
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTHIO (OCHOBAaHHUE,
10Ka3aTesib), BHIYMCISATH 3HAYEHHUsI CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHU, MPeAJIaAraTb U IPUMEHSTh NPUEMBI IPOBEPKH
BBIUHCIICHUU.

Hcnoab30BaTh NPHU BIYUCICHUSX [IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS],
pacIpeaeauTeIbHOE CBOMCTBO YMHOKEHUS; GOPMYIMPOBATH
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ITepemectuTenpHOE
1 COUETaTeIILHOE
CBOMCTBA CJIOKCHHUS
1 YMHOXKEHUSI,
pacIpeieUTEeIbHOE
CBOMCTBO
YMHOXEHHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YuCia
Ha MHOKHUTEJIIH.
Jlenenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CrernieHn ¢
HaTypaJIbHbIM
MoKa3aTeJieM.
YucaoBbie
BBIPKCHUS,
TOPSAOK IENCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCe
apupMeTHIECKUE

U PUMEHATH MPaBUJIa IPeoOpa3oBaHUs YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHIECKHX JACHCTBUM.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/bI 10 PE3YJIbTATAM NMPOBEAEHHOTO UCCIICIOBAHUSA.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
HA3bIBATh JICTTUTEIU U KPATHBIC YUCIIA; PACIIO3HABATH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIHPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHbIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBats MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOILBIO CBA30K «U», «UJIN», KECIH. .., TO... ).

Pemarts TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
UCIO0JIb30BATh 3aBUCMMOCTH MEXIY BEIMUUHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMbICJIMBATH TEKCT 3aa4H,
nepeopMyTHPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BETUUNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUMN.
MoaeaunpoBarhb X0 PEHICHHS 33/1a4M C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBbI, TaOJHUIIBI.

IIpuBoauThH, pa30upaTh, OLEHUBATH PA3IMYHBIE PELICHUS,
3aMKCH PElICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJYyUYEHHBIN pe3ybTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHMOKHU.

PemaTsp 337241 ¢ MOMOIIbIO epedopa BCEX BO3ZMOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKU

Harnsnnas reomerpus.
JIvHuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue niamHbl
OTpE3Ka,
METPUYECKUE
CIUHULIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KpYT.

IIpakTnueckas
pabora
«IlocTpoenue y3opa
13 OKPY>KHOCTE.
Yron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIBIL.
N3mepenue yrios.

Pacno3naBarth Ha yepTexkax, pUCyHKax, ONUCHIBATD,
UCITOJIb3Ys] TEPMHUHOJIOTHIO, U H300PaKaTh C IOMOIIBIO
YEpPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIyY,
yTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPHI 00BEKTOB PEATBHOTO
MHUpa, UMEIOIUX POpMY U3YUEHHBIX PUTYpP, OLIEHMBATH UX
JIMHENHBIE pa3MepHI.

HUcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL TOCTPOCHUS M UBMEPEHUS: M3MEPATH JIUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL;, OTKJIAAbIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTB 3aJaHHOT0 paguyca.
N306paxkath KOHPUTYpAIIUU T€OMETPUIECKUX PUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIeTYaTol Oymare; mpeajiaratb, ONUCHIBATH U 00CYKAATh
CIoco0bl, AJITOPUTMBI IIOCTPOECHHUS.

Pacno3naBath ¥ 1300pakaTh Ha HETMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YTIIOB»

KJIETYaTO Oymare NpsMoOn, OCTPBIN, TyHOW, pa3BEPHY THIN
yIJIbl; CPABHUBATDH YTJIbIL.

BbI14ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IHoHuMaTh U MCIO/IB30BATH NPU PELICHUH 3a1a4
3aBMCHMOCTH MEKy €AMHULIAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JUYHBIX €AMHALIAX U3MEPEHUS.
HccnenoBath Gurypsl 1 KOH(PUTypauu, UCIOJb3Ys
M(ppOBbIE peCYpPChI

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenanHas
JIpo0b. YMHOKEHHUE
U JICJICHHE
OOBIKHOBEHHBIX
Jpo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Pemenne TeKCTOBBIX
3a/1a4, CoJepkKaImx
npobu. OCHOBHBIC

MopeanpoBarthb B rpaduuecKkoi, IpeIMeTHON dopme,

C IIOMOIIIBIO KOMITBIOTEPA IIOHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
yHOpAI0YUBAHUS JPOOEH.

N3006pa:xkaTh OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM IIPSMON; HCIOJIb30BATh KOOPAUHATHYIO
IPSAMYIO JJII CPAaBHEHUS IPOOEH.

P®opMyIHPOBATH, 3alIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH Ip0oOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO JIpo0OHU JUIsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEIMIAHHYIO IpOOb B BUJIE HEMPABWIBHON U
BBIJIETISITH 1IETYI0 YacTh YHCIIa U3 HEMIPaBUWIbHOM Apo0u.
BoinoHATH apudmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIpOOSMU; MIPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[IpumeHeHue OyKkB
JUISL 3aIUCH
MaTEeMaTUYECKHUX
BBIPAKCHUU U
IIPEI0KEHHAN

apu(PpMETHICCKUX TEHCTBUN TS paIliOHATA3AIUN
BBIYHCIICHUU.
BoINOJIHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHUN;

npeaIaraTh U NPUMEHATh NPUEMBbI NIPOBEPKH BHIYNCICHUH.

IIpoBoauTH HCCIEeA0BAHMS CBONCTB ApOOEH, omupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS

0 1po0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPUIIAHUS BBICKA3bIBAHUM.

Pemarh TekcTOBBIE 3a/1a4H, COIepKALLUE IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXO0XKACHUE YaCTH LEIOr0 U LEJIOTO 10 €r0 YacTH;
BBIAIBJISITH MX CXOJCTBA M pPa3jiM4us.

MozaeaupoBarh X0 pelICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBbI, TaOJIULIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHbIC PEIICHMUS,
3aIMCH PEIIEHUHM TEKCTOBBIX 3a/1a4.

Kpuruvecku oneHMBaTh MMOITYYECHHBIA PE3YIIBTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTH OLINOKHU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKU

Harnsnnas reomerpus.
MHOTrOyroinbHUKH

10

MHOroyroyJbHUKH.
YeTpIpEXyTOJBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
IIpakTrueckas

OnucbIBaTh, MCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpPUMePbI OOBEKTOB PEATTBHOIO MUPA, UMEIOIINX
dbopMy MHOTOYTOJIbHUKA, IPSMOYTOIBHUKA, KBaIpaTa,
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pabota
«ITocTpoenne
MPSAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroyibHUK.
[Lmomane u
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TUJIOILIAIH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHHUKA, OLEHUBATh UX JIUHEUHBIC PA3MEPBI.
Bobruncasith: nepuMeTp TPEYroJibHUKA, TPSMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
N300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTON OyMare KBajaparT u
MPSIMOYTOJIBHUK C 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBats CBOMCTBA IIPAMOYTOJIBHUKA, KBAApAaTa My TEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY, «J11000i1». Pacnmo3naBath
VMCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCUMOCTD IUIOLIAIN KBAJApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJIPATHOM CETKU JJIs1 HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK HA KBAIPATHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOAUTH UX TUJIOIIA/h, pa30UBaTh
burypsl Ha IPSAMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIA/b.

Boipakarh BeIMUMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€MHUIIAMHA U3MEPEHUS TUIOLIAIN.
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHCHUS TJIOMIAAN U
MMCPUMCETPA B IIPAKTHICCKHUX CUTYyalHUAX. Pemarn 3aJjaun

nus3 peaﬂbHOﬁ JKU3HHU, Ipeajaratb u oﬁcymaTb Pa3jINIHbIC
CIoco0ObI peUICHUA 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTuuHas 3alucCh
npo0eitl. CpaBHEeHUE
JECATUYHBIX
JpOOeid.

JlericTBust

C I€CSITUYHBIMU
JTPOOSIMHU.
OxpyriieHne
JECATUIHBIX
JpOOeid.

Pemienne TekCcTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBiasiTh IECATHYHYIO APOOb B BUE OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATHh, CPABHUBATH JCCITUIHBIC APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIAaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTuyHbIe JpOOU TOYKAMH HA KOOPJIMHATHON
IIPSIMOM.

BbIABJISITH CX0ICTBA ¥ PA3JIMYMS TPABWI apU(PMETHIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
TpoOsiIMU, OOBSICHATD HX.

BoinmosnaTs apudMeTnuyeckue 1eHCTBUS C JEeCATUYHBIMU
JpoOsSIMU; BBINIOJIHATh NPUKUAKY U OLEHKY Pe3yJbTara
BBIYHCIICHUU.

I[IpumeHsTH cBONCTBA apuPMETHIECKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATH NPABUIIO OKPYIJIEHUS JICCITUYHBIX IPOOCi.
IIpoBoauTH MCCJIeI0BAHMSI CBOMCTB JCCATUYHBIX JIPOOCH,
ONMUPAsACHh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOILIbIO KOMITBIOTEPA), BHIABUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHMIA.
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PemaThb TeKCTOBBIE 33]1a4H, COAEpKalUe IPOOHbBIE TaHHbIE, U
Ha HAaXOXKIEHUE YaCTU LEJIOr0 M LIEJOro MO0 €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBath X0/ pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuil. [IpuBoaAMTH, pa30upaTh, OLEHNBATH
pa3JIMYHbIC PEIICHUS, 3aAMUCU PEIIEHUN TEKCTOBBIX 3a/1au.
OnepupoBathb APOOHBIMU YUCIaMU B peAIbHBIX )KU3HEHHBIX
CUTYyaIUsIX.

Kputuvecku oneHMBaTh MOJTYYEHHBIN PE3YIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOJIUThH OIIHOKHU.
3HAKOMUTBCS € UCTOPHE Pa3BUTHS apuPMETHKU

Harnsgnas reomerpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHoOrorpaHHHKH.
N3o0paxkenue
MHOTOTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssmMOyTOIBHBIN
napasuielienunes,
Ky0. Pa3BépTku Kyba
U Tapajuiesienunea.
[TpakTrnueckas
pabora «Pa3BépTka
KyOay.

O06nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaolIeM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunen, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATH, HCII0JIb3Ysl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMePbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHUX
(GbopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO Mapajulesenunena,
KyOa.

N300paxkaTth Ky0 Ha KjeTUaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuieienune1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxarh pa3BEPTKU KyOa U
napauenenuneaa. MoaeJnpoBaThb Ky0 U napasiesienurne]
u3 OyMaru u nMpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJICJIMPOBAHUSI.
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IMpAMOYT'OJIBHOTI'O
napaJuICJICIIMIICaa

Haxoautb n3mepeHusi, BbIYUCASTH IJI0Iadb TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOIBLHOTO TapaJIJICIICIIUIIC IA;
HCCIeA0BaTh 3aBUCMMOCTH 00hEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH TMIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHU MEXY TOHATUIMU
IJIOIIAIU U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BBICKA3hIBAHHS

0 MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemars 3a1a4u U3 peasibHON )XKU3HU

[ToBTOpEeHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX NOHSATUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BopIyucasiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJIbHbIE YHCIia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHATH PE0Opa30BaHUS YHCEIL.

Bri0upaTh ciioco0d cpaBHEHUS YUCEN, BBIYACICHHM,
NPUMEHSITh CBOICTBAa apu(METUYECKUX JACHUCTBUIN

JUISL palOHAIN3alUU BEIYUCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMBIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BBIYMCICHUMN.

Pemars 3agaum 13 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUTA pelIeHus 3a1a4 U3 IPyTuX
y4eOHBIX MTPEAMETOB.

PemaTe 3a1aum pasHbIMHU CIIOCO0aMH, CPABHUBATD -
CIOCco0BbI pELICHNS 33/1a4, BBIOHPATh PAallMOHAJIBHBIN
Crocoo

OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

170
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6 KJIACC
HaumenoBanue paznena |KonumdectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(TemnbI) Kypca 4acoB coJIepKaHue

HatypanbHble uncia 30 Apudmernyeckue BoinosnaTs apudmerndeckne qelicTBUS C MHOTO3HAYHBIMU
JCHUCTBHSI HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHUS YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITH
HaTypaJIbHBIMU 3HAYeHMsl BHIPAKCHUM, COIEpKAIINX CTEIICHH.
yuciamu. YucnoBbie | BbINOJHATH NPUKHAKY M OI€HKY 3HAYCHUI YHCITOBBIX
BBIPKCHUSI, BBIPOKECHU, MPUMEHSTh NPUEMBI IPOBEPKHU pPE3ybTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPH BHIYUCIEHUSAX IEPEMECTUTEIHLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKCHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OoOIIMH JeIUTENDb U
HauMEHBIIIEE 00IIIee
KpaTHoE.

JlenuMoCTh CyMMBI U
IPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3a7a4

pacnpeennuTeNbHOe CBOMCTBO YMHOKEHUS OTHOCUTEIIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUECKUX CUCTBUM.
HccnenoBath 4ynCiIOBbIE 3aKOHOMEPHOCTH, IPOBOIUTH

YK CJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUINoTe3bl.

®opMyJIMPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIero NEAUTENS U HAUMEHBIIETro 00IIEero
KpPaTHOTO, IPOCTOTO M COCTABHOTO YHCEI; HCTIOIh30BaTh 3TU
MOHSITUS NIPHU PELICHUHU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYKCIICHUS HANOOJIBIIEr0 OOLIEro
JICTATENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccnenoBath yciaoBus qenuMocTy Ha 4 u 6.

HUccaenosatp, 00cyxaarThb, GopmMy1upoBaTh U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YUCEN.

HccaenoBats CBOMCTBA IETUMOCTH CYMMBI U ITPOU3BECHUS
YHCEJL.

IIpuBoaAUTH NPUMeEPHI YHCEI C 3aJaHHBIMUA CBOWCTBAMH,
Pacno3HaBaTh BEPHbIE M HEBEPHbIE YTBEPKIACHUS

O CBOMCTBAX YMCEl, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C IOMOIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4eCKHE NPEIJI0KEHHUA

C IIOMOIIIBIO CBA30K «H, «KUJIN», KECIH. .., TO...)».

Pemiarb TEKCTOBBIE 3a/1a4M, BKIKOYAIOIINUE [IOHATUSA
JETUMOCTH, apUPMETHIECKUM CIIOCOOOM, UCITOJIb30BATh
nepedop Bcex BO3MOYKHBIX BaApUAHTOB.

MogaenupoBarh X0 PEHICHUS 3a1a491 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIHI.

IIpuBoauTh, pa3déuparb, OLEHMBATDH PA3JINYHBIE PEILICHNUS,
3aIMCU PELIEHUH TEKCTOBBIX 3a1a4.

Kpuruvecku oneHMBaTh ITOITYYEHHBIN PE3YIbTAT, HAXOINUTH
OLUIMOKH, OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsimnas reomeTpus.
[IpsiMbIe HA TIIOCKOCTH

[IepnenauKysipHbBIE
MpsIMBIE.
[TapayutenbHbie
MpsIMBIE.
Paccrosnue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cily4au B3aUMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOM Oymare JiBe epeceKaroImecs
MpsIMbIE, JIBE MTapajuIeNIbHbIE IPSAMBIE, CTPOUTH MIPSMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJIpaTHOM CETKE

NEPIEHANKYJIIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIJISIPHBIC U
napasuiesibuble cTopoHbl. M300paskaTb MHOTOYTOJIBHUKH
C IMapaJUIECIIbHBIMU, EPIICHIUKYJIIPHBIMA CTOPOHAMH.
Haxoaursb paccrosiHre MEXAy ABYMsI TOUKAMU, OT TOUKH
J10 TIPAMOM, UIMHY ITyTH HAa KBaJpaTHOM CETKE, B TOM YHCIIE
UCIIOJIBb3YsI IM(POBBIE PECYPCHI

Jlpobu

32

OOGbIKHOBEHHAs
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue Apooei.
CpaBHeHue u
yHOPSI0YUBAHHUE
TpOOeii.
Hecstuunbie qpodu
U METpHUUecKas
CUCTEMA MED.
Apudmernyeckue
JICUCTBUS

C OOBIKHOBEHHBIMH
U JICCSITUIHBIMU
TPOOSIMH.
OTtHoueHueE.
Jlenenue B J7aHHOM

CpaBHMBATB U YHOPSA0YUBATH IPOOH, BHIOMPATH CNIOCO0
CpaBHEHHUS IpoOEii.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUUHBIX, MCIOJIb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BETUYUH B METPUUECKOM
CUCTEME MED.

BoinoHATH apupmeTnyecKue 1eicTBUs

C OOBIKHOBEHHBIMU U JECATUUYHBIMU JIPOOSIMHU.

BouIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSTh
npeodpazoBaHusl IpoOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apuPMETHUUECCKUX ICUCTBUMN ISl pallMOHAIU3AIIUN
BBIYMCIICHUU.

CocTaBiasiTh OTHOIIEHHUS U IPONOPIINH, HAXOAUTH
OTHOIIICHHUE BEJIUYHH, ICJIUTh BEJIMYUHY B JAHHOM
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OTHOILICHUHU.
Macira0,
PONOPLHSL.
[TonsATHE mpoLEHTA.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAepKaIInx
IpOOU ¥ MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILICHUH.
Haxoauth 3kCniepuMeHTAJILHBIM ITYTEM OTHOIIECHUE JIUHbI
OKPY>KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLIEHT, YHOTPEOIATH 000POTHI peyuun
CO CJIOBOM «ITPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MIPOLIEHTAX, OTHOIICHHE JIBYX BEJIMYUH B MPOIEHTAX.
BbI4ucasiTh IPOLICHT OT YKCIIa U YUCJIO IO €0 MPOIICHTY.
Oxpyrasite 1poOU U MPOLEHTHI, HAXOUTh NPUOTUKEHUS
quced.

Pemarts 3aga4um Ha 4aCcTH, IPOLEHTHI, NPOIIOPIUH,

Ha HaXO0XJeHHE IPoOu (TPOIEHTA) OT BEJIUUYUHBI U BEJIMUMUHBI
1o e€ ApoOu (IIPOLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIUYMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATH PA3JIMYHbIC PEIICHUS, 3aTUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexaTs nHGOPMAIUIO U3 TAOJIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTpeNIeNIATh HAauOOJIbIIIEE U HAUMEHBIIIEE

13 MPEJICTABICHHBIX JaHHBIX

Harnsnnas reometpus.
Cummerpust

OceBas cumMmeTpus.
LenTpanbHas
CUMMETpPHUSL.

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

B IIPOCTPAHCTBE

OKPY>KHOCTb), CAMMETPUYHYIO JaHHOH OTHOCUTEIBHO
IPSAMOU, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopaenupoBathb u3 6ymaru a8e GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIH, UCTIOIb3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOWCTBA U3yUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPraTh C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKIACHHS O CAMMETPUHU QUTYD

BripaxeHus ¢ OykBamu

[Ipumenenue OykB
JUTSL 3aIIACH
MaTEMaTUYECKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBenHbIE
BBIPAKEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0KJICHHE
HEU3BECTHOTO

Ucnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YKCEII, IPU 3aMIUCH
MaTeMaTHYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS 10 YCIOBUIO 3aJ1auHu.

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

BbI4McsITh YMCIIOBOE 3HAUCHUE OYKBEHHOTO BBIPAYKCHHS
MIPU 3aIaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSAMOYTOJIbHUKA, KBaJIpaTa; JJIMHBI OKPY>KHOCTH, TUIOIIAIH
KpPyTa; BBINOJIHATH BHIYUCJIEHUS 110 TUM (HopMyiam.
CocrTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOMMOCTb; IIPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. pabOoThI; BHIIOJIHATH BBIYMCIIEHHUS 110 3TUM (POpMyJIiaM.
®opMy bl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
EeUCTBUSI
Harnsnaas reomerpus. 14 YeTpIpEXyTOJIbHUK, M300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YCTHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIbHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpsAMOYTOJIbHUK, C MapajuIeNIbHbIMU, IEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YIJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Bunnl
TPEYTOJILHUKOB.
[Tepumerp
MHOI'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
dopMmyisl
NIEpUMETpA U
IJI0ILA N
IPSAMOYTOJIBHUKA.
[Tpubnuxénnoe
U3MEPEHUE IUIOAIN
duryp.
[IpakTnueckas

CTOPOHAMHU, NPSMBIMH YTJIaMH U JIp., pAaBHOOEAPEHHBIN
TpeyronsHUk. [lpeanarats U 00CyKa1aTh COCOObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroibHUKU. O00CHOBBIBATH, ONIPOBEPraTh
C IOMOUIbI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaABaTh BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

M3MepsTh M CTPOUTH C TOMOILBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHKCJIE B MHOTOYT'OJIbBHUKE, CPABHMBATH YTJIbI;
Pacno3HaBaTh OCTPbIE, IPAMBbIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHbBIN, IPSIMO-
YTOJIbHBIN, TYNOYTOJIbHBII, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUI TPEYTrOJbHUKH.

BbruucjasaTh NepuMETp MHOTOYTOJIbHUKA, IJTOIIAIb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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paborta «ITnomans Ha paBHbIC (DUTYPBHI, UCIIOIH30BATH METPUUECKUE €ITUHULIBI
Kpyra» WU3MEPEHUS JITTUHBI U TUIOIAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE IJINH U
1o Ha KileTyaToi Oymare, NpuOImKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, IUIOIIAAN KpyTra

[lonoxurenbHbIE U 40 [esnbre yncna. IIpuBoOaAUTH NPUMeEPHI HCTIOJIB30BAHUS B PEAIbHON KU3HU
OTpULATEIBHBIE YUCTIA Monyns uncia, ITOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCET.
reoMeTpu4ecKas M300paxkaTth 1ie/IbIE YHCIIA, TIOJIOKUTEIIBHBIE U
VMHTEPIIPETALN OTPHLIATENBHBIE YHACIIA TOYKAMH Ha YHCIOBOU MPSMOM,
MoayJs. Yuciossie HCIO0JIb30BATH YHCIOBYIO NPAMYIO JJIsI CDABHEHHUSI YU CEIL.
MIPOMEXYTKH. IIpuMeHATH NPAaBUJIA CPABHEHYS, YIIOPALOYUBATH LICJIbIE
ITonoxxurenbHbIE U YUCia; HAXOAUTh MOAYJIb YNCIIA.
OTpULIATENBHBIE DopMyaHPOBATH NPABUJIA BBIYUCIIEHUS C IIOJIOKUTEIbHBIMU
yucia. CpaBHEHHE Y OTPULATEIILHBIMYA YUCIIaMU, HAXOAUTh 3HAYECHUA
IIOJIOYKUATEIIBHBIX U YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA
OTpHUHATCIbHBIX C MOJIOKUTEJIbHBIMHU M OTPpUIATCIILHBIMHU YN CJIAMM.
YUCell. IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS
Apudmernyeckue JUTsl IPeoOpa3oBaHusi CYMM U POU3BEICHUN
NEUCTBUS

C MOJIOKUTEIbHBIMHU
¥ OTpHULIATEITbHBIMU
YHCIaMH.

Perienne TekCTOBBIX
3a71a4
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosnbHas
cucTemMa KOOpAuHaT
Ha IJIOCKOCTH.
Koopaunatel Toukn
HAa IJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cron6uaTsie U
KpYTOBBIE
JarpamMMel.
[IpakTnueckas
pab6ora «IlocTpoenue
Iarpamm.
Pemienrie TeKCTOBBIX
3aj1a4, CoAepKaIInX
JaHHBIE,

O0BACHATH U WJIIOCTPUPOBATH NMOHATHE TIPSIMOYTOIBLHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI IO 3aJJaHHBIM KOOpJMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTsh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEAIbHOU KU3HU

MPEICTABJICHHBIC

B TaOIUIaX U

Ha uarpaMmmax
Harysinnas reometpus. [IpstMOyTOJIBHBIM Pacno3HaBaTth Ha yepTe)kax, pUCYHKax, ONMUCbIBATH
@urypsl B IPOCTPAHCTBE napaieenumnes, MUPAMUY, TPU3MY, LIUJIUH]IP, KOHYC, I1ap, H300pasaThb UX

KyO, mpu3ma,
nUpaMua, KOHyC,
IWIAHID, TIap U
cthepa.
N3o0paxkenue

OT PyKH{, MOJIeJINPOBATH U3 OyMar, raacTUiInHa, TPOBOJIOKU
u ap. lIpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeroX (OpMbI HA3BaHHBIX TEJl.

Hcnoab3o0BaTh TEPMUHOJIOTMIO: BEPIIMHA, pEOPO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
IWJIMH]IPA U KOHYCA.
[IpakTrueckas
paborta «Co3nmanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ IMHUITBI U3MEPCHHSI
o0béma. O0bEM
MPSMOYTOJIBHOTO
napaiyiesienurnena,
Ky0a, popMyibl
00BbEMa

N3yuarth, UCNOJIB3Ys SKCIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BBISIBJIATH CX0ACTBA H
Pa3IHYHUs: MEKIY IMPAMUION U IPU3MOM; MEXK Y
HUIMHAPOM, KOHYCOM U HIAPOM.

Pacno3naBaTth pa3BEépTkH Napajvienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JaHHBIE
TeJIa U3 pa3BEPTOK, CO31ABATH UX MOJEIIH.

Co3naBaTb MoJeJIM IPOCTPAHCTBEHHBIX (UTYp (M3 OyMary,
IIPOBOJIOKH, TUIACTUIIMHA U Jp.)

N3MepsaTH HA MoAesAX: JUIMHBI pEOEP MHOTOI'PaHHUKOB,
JMaMeTp mapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJIBHOTO
napajuieienunesaa.

Boruncasars no gpopmysiam: 006EM NMPSIMOYTOIBHOTO
napajuienenunena, Kyoa; ucrojb30BaTh €AMHULIBI U3MEPEHUS
00béMa; BBIYMCIATH 00BEMBI T, COCTABICHHBIX U3 KyOOB,
napajuJielenuneoB; pemaTh 3242494 C peabHbIMU TaHHBIMU

[ToBTOpEeHue, 000061IcHUE,
CHCTEMaTH3aIUs

20

IToBTOpEHHE
OCHOBHBIX MOHSATUHN
¥ METOJ0B KyPCOB D
1 6 KJIacCOB,
000011eHNE U
CHCTEMAaTH3aI1s
3HAHUHU

BouIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJbHBIE, LIEJIbIE, I0JIOKUTEIBHBIE U OTPULIATEIbHBIE
qKcIia, OOBIKHOBEHHBIE U AECATUYHbBIE JPOOH, BHITOIHATh
npeoOpa3oBaHus YUCE U BhIPAXKECHUH.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUISL pallMOHAIU3AlUU BEIYUCIIEHUN.
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PemaTh 3agaum 3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

Pematp 3aga4u pa3HbIMHM CIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOMPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

37




denepanbHas padoyvas mporpamma | MatemaTtuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBISETCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 0O0pa30BaHMS:
OHa o0OecreynBaeT M3y4YeHUEe APYTUX AUCHHUIUINH, KaK €CTECTBEHHO-HAY4YHOTO, TaK U
TYMaHUTAPHOTO IHUKJIOB, €€ OCBOECHHE HEOOXOAMMO JIJIsl TIPOJOJDKEHUS 00pa30oBaHUS H
B I[IOBCEIHEBHOM ku3HU. Pa3zBurne y oOydarommxcss HAay4YHBIX MPEJACTABICHUM
0 TIPOMCXOXKIEHUU W CYIIHOCTH anreOpamdecKkux aOCTpaKIuii, Croco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOMl SIBIIGHHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOT0 MOJICIMPOBAHNS B HAYYHOM IMO3HAHWH M B MPAKTHUKE CIIOCOOCTBYET
GbOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KA4Ye€CTB MBIIUICHUSA, HEOOXOAUMBIX
JUTS a[IaliTallid B COBpEMEHHOM Iu(ppoBoM ob1iecTBe. M3ydueHue anreOpsl ooecrieurnBaeT
pa3BUTHE yMEHHUSI HaOJ0/1aTh, CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMYJIHUpOBaTh yTBepxkAcHUA. OCBOeHHE Kypca aireOpbl
o0ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIICHUS OOYyYalOIIMXCS: OHU HCIOIB3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXICHUsA, OO0O0OIIEHME U KOHKPETHU3AIHUIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe npeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSTENIbHOU JIESATEILHOCTH O0YyYaroUIMXCsl, O3TOMY CaMOCTOSITEILHOE PElICHUE
3a/1a4 SBJSETCA pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUEHHUS.

B crpyktrype mporpammbl yueOHOro Kypca «Anredpa» IJii OCHOBHOI'O OOIIETro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOJIUYECKUE JIMHUMU:
«Hucna v BEIYUCICHUSY, « ANTeOpandeckue BhIpaXXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«@yHkuum». Kaxpas u3 3THX COAEPKATEIbHO-METOAUYECKUX JIMHUKA pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YYEHUs Kypca, B3aUMOJICUCTBYS C IPYTHUMU €0 JIMHUSIMU.
B xozne uzydyenus: yueOGHOTO Kypca oOy4aronumcs MPUXOIUTCS JJOTUYECKU PACCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTU4YeCKOro OOpa30BaHUS W CIOCOOCTBYIOIIWE
OBJIQJICHUIO OOYyYalOUMMHUCA OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3bIKA.
CopeprkaTeabHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBIsieTCs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
U3YYCHUS] MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  aNTOPUTMaMHU, a Takke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre MoOHATHS O YWCIEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS CBS3aHO
C palMOHAIILHBIMU U HPPAIMOHAIBHBIMU YUCIaMH, (HOPMHUPOBAHUEM TIPE/ICTABICHUN
O JIEWCTBUTEILHOM YHCJIC. 3aBEpPIIEHUE OCBOCHHS YHUCIOBOM JIMHUM OTHECEHO
K cpesiHEMY 00IIeMy 00pa30BaHUIO.
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Copnepxkanue AByX anreOpandecKux JIUHUN — «ANTeOpandecKue BBIPAKCHUS) H
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYarONTUXCSI
MaTEeMaTUYeCKOro arrapaTa, He0OX0AUMOTO JIJIsl PEIICHUs 33]1a4 MAaTEMATHUKH, CMEKHBIX
OpPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs y4eOHBII MaTepuan TpyNIUPYETCsl BOKPYT pallMOHAIbHBIX BBIPAKEHUH.
AnreOpa JI€eMOHCTpPHpPYET 3HAUY€HHE MAaTEMaTUKU KakK s3bIKa i1 TOCTPOCHUS
MaTeMaTHYECKUX MOJIENIeH, ONMCaHUs MPOIIECCOB U SBJICHUI peaibHOTO Mupa. B 3amaun
oOydeHust anredpe BXOIAT TakxKe JlajJbHEeHIIee pa3BUTHE alTOPUTMUYECKOTO MBILIUICHHUS,
HEOOXOAMMOTI0, B YaCTHOCTH, I OCBOEHUS Kypca HH(DOPMATUKHU, U OBJIAJICHUE HABBIKAMU
JNeNyKTUBHBIX paccyxaeHuid. I[lpeoOpazoBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEHN K MATEMaTHUYE€CKOMY TBOPYECTRBY.

Copepxanve (QyHKIMOHANbHO-TpaQUUECKOW JMHUM HAleJIEHO Ha IMOJIy4eHHE
oOyyJaromuMucs 3HaHUM O (QYHKIMSAX Kak BaKHEWIEH MaTeMaTU4ecKoW MOeNu
JUIS OTIMICAHMS W WCCIICJIOBAaHMS Pa3HOOOpPA3HBIX MPOILIECCOB M SBICHUN B MPUPOJIE H
oOmiectBe. M3yueHne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHUS
UCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (HOPMUPOBAHKE MIPEACTABICHUN O POJIH
MaTEMaTHKHU B Pa3BUTUU LIUBWIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOPBIA BKJIIOYAET CJEAYIOUIME OCHOBHBIE pasfensl conaepkaHus: «Yucna u
BBIUUCIICHUSY, «AJredpandecKkue BBHIPAKEHUSN», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIAW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX I HW3Y4YeHHUs Y4eOHOro Kypca
«Anredpa», — 306 wacoB: B 7 wiacce — 102 yaca (3 gaca B Henmenwoo), B 8 kimacce —
102 ygaca (3 yaca B Henedro), B 9 kinacce — 102 yaca (3 yaca B HeZIeIIO).

COIAEPKAHUE OBYUEHUA

7 KIIACC
Yucaa u BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U ICCATUYHBIE, IEPEX0]T OT OJHOM (HOpMBI 3amucH apodeit K
npyroi. IloHsTHME panMOHATBHOrO 4YHUCHA, 3alUCh, CPABHEHHUE, YMOPSIOYMBAHHE
pallMOHAJIBHBIX 4HceNl. ApudMeThuueckue JCUCTBUS C palMOHAJbHBIMU YHCIIAMHU.
Pemenne 3amay u3 peaibHOM MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HarypaJdbHbIM TIOKa3zaTeleM: oOIpeesieHde, mnpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE OMPEACJICHMS, 3amuch OoJbliux uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JIpoOM W ApoOW B BHUIEC MPOIEHTOB. TpuM OCHOBHBIC 3aJayd Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 pealibHON MPAKTUKH.

[IprMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIU HATypaJIbHBIX
YHUCEII.

PeanpHbIe 3aBUCMMOCTH, B TOM YHCIIE TIpSIMasi 1 00paTHast MPOTIOPIIMOHAIIBHOCTH.
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AnaredOpanveckue BbIPaKeHUsA

[lepeMeHHbIE, YUCIOBOE 3HAUYECHHE BBIPAXKEHUS C TNepeMeHHou. JlomycTumele
3HaueHUs TepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucnenus no Qopmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXJIECTBEHHO paBHBbIC BBIPAXKEHUS, MPaBUIia TPeoOpa3oBaHus CyMM U MPOU3BEACHUM,
IpaBuiia PaCKpPhITUS CKOOOK M MPUBEICHUS MTOJJOOHBIX CIIaracMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Opnowiensl ¥ MHorousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHHUE MHOTOWJICHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBbI U
KBaJparT paszHocTu. DopMyiia pa3HOCTH KBaApaTroB. PasznoxeHne MHOTOWICHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUsS, MpaBHia NOpeoOpa3oBaHUs  ypaBHEHMUS,
PaBHOCWUJIBHOCTh YPaBHEHH.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHON, YMCIIO KOPHEH JIMHEMHOIO YPaBHEHN,
pelIeHHE JIMHENMHBIX YypaBHEHUU. (COCTaBICEHHE YPABHEHHWW IO YCIOBHUIO 3aJa4H.
Pemienre TEKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs NEpPEMEHHBIMH U ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEHHbIMU. PellieHne cucteM ypaBHEHH cCllocoOOM
OACTAaHOBKH. [[pMeps! pemennst TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIMHA

Koopannara Touku Ha npsamoit. Yucnosble npomexyTku. PacctossHue Mex 1y 1ByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKA
Ha KoopAWHATHOW TtuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonstue pynkmuu. 'paduk ¢pynkuuu. CBoiicTBa
bynkuumii. Jluneitnas Gyukaus, e€ rpaduk. I'paduk pynkiuu y = |x|. I'paduueckoe
pELIECHNE TMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KVIACC
Yucsa 1 BbIYUCJICHUS

KBagpatublii kopens u3 uucina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN M BHIYUCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enbIM NoKasaTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YNCIIA.

AnredpanvecKkue BbIpasKeHUS
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOMKHUTEIH.
Anrebpandeckas 1pods. OCHOBHOE CBOMCTBO anredpandeckoit qpoou. CioxxeHue,
BbIUMTAHHE, YMHOKEHUE, JIeJIeHNE alnreOpandeckux qpooeil. PalrimonanbHble BRIpaXKeHUs
U uX npeodpa3oBaHme.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBajgpaTHOro ypaBHeHuUs. Teopema
Buera. Penienue ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. [Ipocrenime
TpOOHO-pallMOHATbHBIC YPAaBHEHUS.

I'paduueckass uHTEprpeTanuss ypaBHEHHM C JABYMS TMEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU. [ [puMeEpBI peleHus: CUCTEM HEJIMHENHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 alIreOpanyecKuM CIocoOOM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHUIIBHOCTE HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OQHOM NepeMeHHON. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunn. OOnacTh ONPEAENICHUS U MHOXECTBO 3HAYEHUN (YyHKLHUU.
CriocoObI 3a1aHust QyHKIUH.

I'padux pynkuuu. Urenue cBoiictB pynkuuu no e€ rpaduky. [Ipumeps! rpadukos
GyHKINNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

@DyHKIMH, OMUCHIBAIOIINE MIPSIMYIO U OOPaTHYIO MPOMOPIIMOHAIIEHBIE 3aBUCUMOCTH,
ux rpagukn. OyHknum y = X2,y = X3,y =Vx, y=|x|. 'paduueckoe pemieHne ypaBHeHuUi
Y CUCTEM YpPaBHEHUH.

9 KJIACC
Yucaa u BbIYMCICHUSA

PanmonanpHbie 4uciia, UppalMoHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JecATUYHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIa KakK
OCCKOHEUHbIE JeCATUYHbIC JpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qyucel, apupMeTHIeCKue JNEUCTBHS
C JEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3smepsl  0OBEKTOB  OKpY’KalomIero  MHpa, JUIUTEIBHOCTh  MPOIIECCOB
B OKPY’KAIOIIIEM MHPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTHh MpUONMKeHUs. OKpyrieHue
yncen. [Ipukuaka v olieHKa pe3yJIbTaTOB BIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIEHEH Pa3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemienne poOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3aj1ay
aNreOpanyecKuM METOJIOM.

VYpaBHeHHe C JByMsl IEepeMEHHbIMU M ero rpaduk. Pemenue cucreM 1ByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Penienne cucteM 1ByX ypaBHEHHM, OHO
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U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpPOH cTemeHH. ['paduueckas MHTEpIpeTanus
CHUCTEMBI yPaBHEHUU C IByMS IEPEMEHHBIMU.

Perienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHMHBIX HEPABEHCTB C OJHOM TNIEpEMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHoM. KBanpaTHbie HepaBeHCcTBa. ' paduueckas
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKIMHA
KBanparnunas ¢ynkius, e€ rpaduk u cBoiictsa. [Tapadoia, KoopIuHATHI BEPUTUHBI
napaboJIbl, OCh CHMMETPUH TTapaboJIbl.

I'papuxn ¢yukumii: y = £x, y= £x+b, y = k—, y=x3y =% y=|x|
X
U UX CBOMCTBA.

YucaoBblie N0C/1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE YHCIIOBOWM  MOCIEAOBATEIBHOCTH. 3aJaHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM hopmyJioit u popMysIol N-TO YJieHa.

Apudmernueckass U TeoMeTpuyeckas mnporpeccur. Dopmyiabl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPECCUil, CyMMbI IEPBBIX N YICHOB.

N3o0pakeHne wieHOB apu(MEeTUYECKON U T€OMETPUUECKON MPOrpecCHil TOUKaMu
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUMAIBbHBIN pocT. CIOXKHBIC
MPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3yabTaThl ~ OCBOSHHS ~ MpOrpaMMbl  y4eOHOro  Kypca
K KOHILy OOy4eHHUs B / KJacce:

Yucaa u BbIYUCICHUSA

BrInonssTh, coueTast yCTHbIE ¥ MUChbMEHHBIE PUEMBI, apU(PMETUIECKUE IEHCTBUS
C palMOHAJIBHBIMU YHCIIAMH.

HaxonuTth 3Ha4eHUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAYCHUM APOOHBIX BBIPAKECHUH, CONEPKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH.

[Tepexoauts oT omHOW (OPMBI 3amUCH YUCeN K Apyrod (TIpeoOpa3oBBIBATH
JECATUYHYIO Ip0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JICCITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSJOUYUBATH PAllMOHATIBHBIE YHCIIA.

OKpyIJIsITh YuCna.

BpINONMHATE NPUKMAKY M OLEHKY pe3yJjbTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXKCHUU. DBBITOMHATE JEUCTBHUS CO CTEIEHSMH C HAaTypaJlbHBIMU
MTOKa3aTEeIsMHU.

[IpuMeHATs NPU3HAKKA JIEIMMOCTH, PAa3J0KEHWE HAa MHOMKHUTEIM HATYpPaJIbHBIX
quced.
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Pemath npakTHKO-OPUEHTHPOBAHHBIE 33124, CBI3aHHBIC C OTHOIIICHUEM BEJIMYMH,
IPONOPITUOHAILHOCTEIO  BEJMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peIIeHus 3a/1a4 ¢ YIYETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
00BEKTOB.

AnredOpanveckue BbIpasKeHUsA

Hcnonb3oBaTh anredOpandyeckyr0 TEPMHUHOJIOTUIO M CHUMBOJIMKY, NPUMEHSTH €&
B IIPOIIECCE OCBOEHUSI YUEOHOT0 MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKCHUN TMPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brinonuars npeoOpa3oBaHus 1E€JIOTO BBIPAKEHHS] B MHOTOYJICH MPUBEACHUEM
MOI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrInonHAT, YMHOXEHHUE OJHOYJIEHA HA MHOTOYIEH U MHOTOYJIEHa HA MHOTOYJICH,
IPUMEHSTH (HOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh Pa3I0KeHUE MHOTOUJICHOB HA MHOKHUTEH C TIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMKUTEJS, TPYNIUPOBKHU ClIaraeMbiX, MPUMEHEHUS (HopMyI
COKpPAILLIEHHOTO YMHOXKCHHUS.

[IpumensTs MpeoOpa3zoBaHKs MHOTOYICHOB JUIsl  PEIICHUS  Pa3IMYHBIX 3a/1ad
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW €  HATypaJbHBIMU  IOKa3aTEIsIMU
JUTSl IPpeoOpa3oBaHMs BEIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OJHOM IIEPEMEHHOMU, IPUMEHSIS ITpaBUiia epexoaa
OT MCXOJHOTO YpPaBHEHHs K PaBHOCWIbHOMY eMy. IIpoBepsTbh, sBIAETCS JIM YUCIIO
KOpPHEM ypaBHEHUS.

[Ipumensaty rpaduyueckrie METOAbI MPHU PEHICHUH JHUHEHHBIX ypaBHEHUHW M MX
CHCTEM.

[TonGupath nmpuMepsl Hap YUCEN, SBISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIMHEHHOrO YpaBHEHHUS C ABYMS
NEPEMEHHBIMHU, MOJIb3YSACh PAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTemMpl IByX JIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU, B TOM YHCIIE
rpagu4ecKu.

CocTaBisaTh U pelmiaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKIMHA

N3o0paxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEpPBaJIbl, 3alUCHIBATh YHUCIOBBIC MPOMEKYTKH
Ha ajareOpanyeckoMm si3bIKE.

OtmMmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHeHHbIX QyHKIHA. CTpouTh rpaduk GyHKIMM Y = |x|.
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OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJUTEIHLHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue pyHKIMN 110 3HAYEHUIO €€ apTyMEeHTa.

[lonnmatp rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWHGOpPMALUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALUIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[TpenMeTHBIC pe3ysibTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

Yuciia v BbIYUCICHUS

Hcnonb30BaTh HayallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIsi CPABHEHUS, OKPYIJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YsSI MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHATh
npeo0pa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHH, MCIIONB3Ysl CBOMCTBA
KOPHEH.

Ncnonb3oBaTh 3anucu OOJBIIUX U MAJIbIX YUCEN C TIOMOIIBLIO AECATUYHBIX ApoOei
u creneHeit uncina 10.

AnredpanvecKkue BbIpasKeHUs

[IpuMeHSTh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeNIeM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKEHUI, COAEPKAIINX CTETIEHU C [EIbIM MOKA3aTEIEM.

BBITIONHATE  TOXKIECTBEHHBIE TPEOOpa30BaHUsl  PAIIMOHAIBHBIX — BBIPAKEHUUN
Ha OCHOBE MTPaBWJI JCHCTBUI HAJl MHOTOUYJICHAMHU U aJIreOpandecKUMH APOOSMH.

PacknanpiBaTh KBaapaTHBIN TPEXUWICH HA MHOKUTEIIH.

[IpumensaTy mpeoOpa3oBaHUS BBIPAKEHUW I PEIICHUS PA3IMYHBIX 3ajad
U3 MaTEMaTHUKHU, CMEKHBIX TIPEAMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewlars JMHEWHBIE, KBaJpaTHbIE YPABHEHHUS M PALMOHAIBHBIE YPaBHEHMUS,
CBOJAILIAECS K HUM, CUCTEMBI IByX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBoauTe MpPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpeacTaBieHuil (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIK CUCTEMA YPABHEHUH PEILICHUs, €CITU UMEET, TO CKOJIbKO, U TIPOYEe).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aauM K €€ aireOpanyeckod Moaenu
C MOMOIIBK COCTABJIICHUS YPAaBHEHUS WJIM CHUCTEMBl YPAaBHEHWMW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJbTaT.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUSI, OLIEHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTFOCTPALAI0 MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[loHumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMPENCNATh 3HAuYeHWE (PYHKIUU 10 3HAYCHHUIO
apryMEHTa, OIIPEeAEIATh CBOMCTBA (PyHKIMHU 1O €€ TpaduKy.

CtpouTts rpaduku 31eMeHTapHbIX QYHKIUI BUA:

y=_,y=x% y=x3y= VX, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[TpenMeTHBIE pe3ysibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
obydenus B 9 kiacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIIOUUBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breinonuars apudmernueckue NEUCTBUS € pallMOHAIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCBbMEHHBIE NPHUEMBI, BBINOJHATH BBIUHMCIEHUS C WPPALUOHATBHBIMA
YHCJIaMH.

HaxoguThs 3Ha4YeHUsS CTENEHEW C LENbIMUA IMOKA3aTEeIsIMU M KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC 4YHWCJA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHBIE M KBaJpaTHBIE YPABHEHUS, YPAaBHEHUs, CBOISAIIMECS K HHUM,
npocTeiime ApoOHO-palOHaIbHbIE YPaBHEHNUS.

Pemars cucTeMpl IByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemarh TEKCTOBBIE 3a/1auu aIreOpauvdeckKuM CIIOCOOOM C IOMOIIBIO COCTABIICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YPAaBHEHHUH, B TOM
Yyuclie ¢ NpUMEHEHUEM TpadHuuecKuX MpeAcTaBIeHU (yCTaHaBIMBaTh, HUMEET JIU
YpaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemats nuHeliHble HEpABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe
HEPABEHCTB Ha YMCJIOBOW MPSMOM, 3alIUCHIBATH PEILIEHUE C IIOMOIIBI0 CUMBOJIOB.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IIPSIMOM, 3aIIMChIBATh PELICHHE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
Pacrio3naBate ¢yHKIMM W3ydeHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
pacmoyio)KeHHe Ha KOOPAWHATHOW TUIOCKOCTH TpaduKoB (PYHKIUN BHUIA: Yy = £X,

3 _

y=fkx+b y=2,y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctu
X

OT 3Ha4Y€HUI KOA(DPHUIIMEHTOB, ONUCHIBATH CBONCTBA (YyHKIIUH.
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Crpouth W u300pa)kaTh CXEMAaTUYECKH TpauKU KBAJpPaTUYHBIX (DYHKUHUH,
OTMCHIBATH CBOWMCTBA KBAAPATHUHBIX (PYHKIHUII 110 UX rpaduKam.

Pacrio3naBaTh KBagpaTW4YHYI0 (QYHKIHIO 1O (opMylie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCJIe0BATETbHOCTH H MPOTPecCuu

Pacro3naBath apu()METHIECKYIO U TEOMETPHUYCCKYIO MPOTPECCHH TPU Pa3HbIX
croco0ax 3aaHusl.

BBINOIHATE BEIYUCIICHUS C UCIIOIb30BaHKEeM (HOPMYIT N-To YicHa apru(pMETHUCSCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CYMMBI IIEPBHIX N UJICHOB.

M300paxaTh YWICHbI TOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMH I1OCJIENOBATEILHOCTSIMH, B TOM YHCIIE
3aJ1a4y U3 PEeaIbHOM KU3HHU (C UCIOIb30BaHUEM KaJIbKYJISITOPA, ITU(POBBIX TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KomnuecTBo OcHOBHOE OcCHOBHBIE BUJIbI IEITEILHOCTH 00yYarOIIUXCs
(TembI) Kypca 4acoB COZIEpKaHUE
Yucia ¥ BEIYMCIICHUS. 25 ITousitue CucreMaTU3UPOBATH U 000TralIATh 3HAHUS
PanmonanbHbie yncna palMOHANBHOTO YKCia. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH IPO0H, TPe0oOPa30BHIBAS
JEUCTBUS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
yIIOPs/I0YMBaHUE
palMOHATBHBIX YHCE.
Crenenb

C HaTypaJIbHBIM
MOKA3aTeJIEM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOIICHTHI

W3 peajbHOMN
MIPAKTHKH.

[Ipu3HaKu AETMMOCTH,
pPa3oKeHUs

Ha MHOXKUTEIIN
HaTypaJbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U NPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalX OObIKHOBEHHbIE U JECSITUUHBIE APOOU:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM M OOBIKHOBEHHYIO AECATUYHON, IPUBOIUTD
BbIpakeHue K (hopMme, Hanbosiee yJ100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAKEHUSI HA YMHOKEHHUE U
JieJIEHUE IECATUYHBIX IpoOell K NeUCTBUSM C IIeJIbIMU
YUCIIAMH.

IIpuBoaAUTH YHCI0BBIC H 0YKBEHHbIE IPHUMeEPbI CTEIICHU
C HaTypaJIbHBbIM MTOKa3aTejaeM, OObACHSS 3HAUCHUS
OCHOBaHMS CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3Ha4YeHHUs cTerneHei puaa a" (a — mo00e paroHaIbHOE
YUCJI0, N — HATyPAJIBHOE YHUCJIO).
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PeanbHbie IloHuMAaThL CMBICH 3aITUCH OOJIBIIUX YUCEN C TOMOIIBIO
3aBucuMoCTH. [Ipsimast | mecstuuHbIX apoOei u creneHelt yncna 10, npuMeHsTh ux
u oOpaTHas B PEAIbHBIX CUTYaIUsX.

IPONOPLUUOHANBHOCTH | [IpuMeHATH PU3HAKY IETMMOCTH, Pa3IOKEHHUS Ha
MHOXXHUTEJIM HaTypaJIbHbIX YUCEN.

PemaTh 3a1a4u Ha 9aCTH, TIPOIIEHTHI, MPOTIOPITUH,

Ha HaXO0XXJICHUE IpoOH (MPOLIEHTa) OT BEJIMYNHBI U
BEJIMYMHBI 10 €€ ApoOu (IPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIA COCTABIIAECT OJIHA BEIMUMHA OT JAPYTOM.
IIpuBOAUTH, Pa30MPATh, OLEHUBATDH PASTUIHBIC PEIICHNUS,
3aMyuCH PeIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA ONPE/ICICHHUS,
MIPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U Ha APOOH,
MPOLICHTHI, MPSIMYIO U 00pATHYIO MPOMOPIIMOHAIIBHOCTH,

IPOIOPLIMH

AnreOpanyeckue 27 bykBeHHbIE OBaaners anredpanyeckoil TEPMUHOIOTHEN U CUMBOJIMKOM,

BBIPAKEHUS BBIPAKEHHUS. NPUMEHATH €€ B MPOIIECCe OCBOCHUS yUeOHOTo MaTepHara.
IIepemenHbIE. Haxoautp 3HaueHNsI OyKBEHHBIX BHIPAKECHUH MPHU 33JITaHHBIX
Jomyctrumblie 3HAUYEHUSX OYKB; BBITIOJIHATH BBIYUCICHUS IO (hOpMYyJIaM.
3HAYEHHUS BbInoHATH NpeoOpa3oBaHus UEI0r0 BbIPAKEHUS
MEPEMEHHBIX. B MHOTOWIEH MPUBEIECHUEM MO00HBIX CIaracMbIX,
DopMybl. pPacKpbITHEM CKOOOK. BBHINOIHATH YMHOXKEHHE OTHOUIEHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PaCKpBITHE CKOOOK U
pUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTENCHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHOTr04JICeHHI.
Cnoxenue,
BBIUMTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
DopMyIbl
COKpAILIEHHOTO
YMHOXKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KMTEIU

Ha MHOTOWIEH U MHOTOWJIEHA HA MHOTOYJIEH, IPUMEHSATh
(dopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBIATH Pa3jIoKEHUE MHOTOYIEHOB HA MHOKUTEIH
MyTEM BBIHECEHHSI 32 CKOOKH 00IIIEro MHOKHUTEIS,
npUMeHEHUs (HOPMYITBI pa3HOCTH KBAJPaToB, PopMys
COKpAIEHHOTO YMHOKEHHUSI.

IIpumeHnsiTh MpeoOpa3oBaHNe MHOTOUJICHOB ISl PEIICHUS
Pa3IMYHBIX 33]a4 U3 MaTeMaTUKU, CMEKHBIX TPEIMETOB,
W3 pEATbHOU MPAKTUKH.

3HAKOMMTBCS C HCTOPHeEH Pa3BUTUS MATEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHUE, ITpaBUIIa
npeodpa3zoBaHus
ypaBHEHUH,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JIuneliHo€e ypaBHEHME

PemiaTpb nuHeEliHOE YpaBHEHUE C OJHOM MTEPEMEHHOM,
NPUMEHAS MPABWJIA MIEPEX0/IA OT UCXOJHOTO YPABHEHHUS

K paBHOCUJIBHOMY emy OoJiee npocTtoro Bujaa. [lpoBepsrs,
SABJISICTCS JIU KOHKPETHOE YHUCIIO KOPHEM YPAaBHEHHUS.
IHoadupaTs npuMepbI ap YKCEII, BJISIONIUXCS PEIICHUEM
JIMHENHOTO YPABHEHUS C IByMs IEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.
JIuHerHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduxk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMs
MIEPEMEHHBIMU

CTpouThb B KOOPJUHATHOM IIIOCKOCTH rpadvK JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIb3YSACh IPAPUKOM,
NPUBOAMTH IPUMEPbI PEMICHUST YPABHEHUSL.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMHU.

CocTaBisTh U peliaTh YPaBHEHUE U CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a4l, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a4 MMOJTYYEHHBIN
pe3yabpTar

KoopnuHatel 1 rpaduxu.
OyHKIMA

24

Koopaunara Touku
Ha npssMout. Yuciosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JBYMsI TOUKaMU
KOOPANHATHOMN
MIPSMOH.
[IpssmoyroJibHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIKE 33IaHHBIM KOOPIMHATAM, JTy4YH, OTPE3KH,
MHTEPBAJIbL; 3aMChIBATh UX Ha aIre0panyeckoM s3bIKe.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYTIaMH, B TOM YHUCTIE

C MMOMOUIBIO HU(POBBIX JTA0OPATOPHIA.

IIpuMeHsATH, H3y4aTh NPeUMYLIECTBA,
HHTEPHPETHPOBATH IPaPUUECKUI CTIOCOO MPEICTABICHUS
U aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTh NOHATHE (PYHKIIMH, OBJIAJCBATh
(GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiiHy0 QyHkimo y = kx + Db,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk GpyHKIIUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas GyHKITHS.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Crpoutb rpaduku TMHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBath HU(POBLIE PeCYPChI I TIOCTPOCHUS
rpadukoB GYHKIMA U U3yUYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBIICHUSAX

[TocTpoenue rpaduka
JMHEHUHON (YHKIUH.
['padux byHKIIMN
y=|x|
[ToBTOpeHue u 0000LIIEHNE 6 [ToBTOpEHNKE Bei0upaTh, IPUMEHATH OLIEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX IIOHATUI YHCEJl, BBIYUCICHU, TPpeoOpa30BaHUil BBIPAXKECHHUI,
U METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 kyacca, 00o01IeHne OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEHCTBHUI U
3HaHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
PemaTp 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA [T PELICHN 3a/1a4 U3 APYTHUX
MPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BLIOUPATH
CIOCO0ObI PEIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIUXCs
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeeseHUe KBaIpaTHOTO KOPHs

KBaapatHbie KopHU

n3 uncia. [lonsTue
00 UpparmoHaIEHOM
yuciae. JlecsaTudaHbie
MPUOIIMIKEHUS
UppAMOHATBLHBIX
qucel.
JIeiCTBUTEIbHBIC
yucia. CpaBHeHHE
JIEUCTBUTEIBHBIX
quCel.

YpaBHeHue BUAa

X2 = a.

CBoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

U3 yKcia, apuhMeTHYECKOro KBaJApaTHOTO KOPHSI.
IIpumeHsTH ONEepanyio U3BJICYCHHS KBAIPATHOTO KOPHS
Y3 Yrclia, HCMOJIb3YS MPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHuBaTh KBAJIpaTHBIE KOPHU LIETBIMU YUCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHuBaTh M yNOPSAA0YMBATH PALIMOHATIBHBIC U
VPpalMOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMceaenoBaTh ypaBHEHHE X = @, HAXOAUTh TOYHBIE U
npubIuKEHHBIE KopHU Tipu a > 0.

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISTOPA
(KoMITbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JIsl TPeoOpa3oBaHus BEIPAKEHUM.
BoInoJHATH Npeodpa3oBaHuA BIPAKECHUN, COIEPKALIIUX
KBaJIpaTHbIC KOPHU. BeIpaxaTh nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3nIecKux GopmMy.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS ITPU HEOOXOUMOCTH
KJIbKYJIATOP.
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Hcnoan3oBarh B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTABJICHUSA, CBA3AaHHBIC C l'IpI/I6J'II/I}KéHHI)IMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HaAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

Yuiciia U BEIYUCIICHUS.

CrereHb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETIICHU C LIEJIbIM

CreneHs ¢ 1eIbIM ITOKA3aTEIIEM. IIOKA3aTEeJIEM.
[oKasaresiaeM CranpapTHas 3anuch IpencraBiasaTs 3aUCh OONBIINX U MAJIBIX YHCEIT
qyucIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3Mepsl 00beKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KAIOIIETO MHUpA Hcnoab30BaTh 3aUCh YKCEN B CTAHAAPTHOM BUJIE
(OT DIIEMEHTapHBIX JUTSI BBIPQXKEHUS pa3MEPOB 00HEKTOB, JIIUTEILHOCTH
YaCTHI] MPOLIECCOB B OKPYIKAIOIIEM MHUPE.
JI0 KOCMUYECKUX D®opMYyJIHPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOI (popme
00BEKTOB), Y WJIOCTPUPOBATH PUMEPAMHU CBOKCTBA CTECTICHU
JUIATEIIBHOCTD C LEJIBIM T0KA3aTEeJIEM.
IIPOLIECCOB IIpumMeHATH CBOMCTBA CTENEHU JJI TPeoOpa30BaHUS
B OKPYJKAIOIIEM MHpPE. | BBIPAXXECHUH, COAECPXKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTEIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHUE (YMHOXEHUE, JIeJICHUE, BO3BEJCHUE
B CTEIICHb)
AnreOpandeckue KBanparusii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH, YCTAHABIIUBATD
BbIpakeHUs. KBasipaTHbIii TPEXUJIEH. BO3MOYKHOCTB €0 Pa3i0KEeHUsI HA MHOKHUTEH.
TPEXUIEH Paznoxenune PackiaabiBaTh HAa MHOXKUTEM KBAJPATHBIA TPEXUJICH
KBaJIPaTHOTO C HEOTPHUIIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUWICHA
Ha MHOXXUTEIN

AnreOpandeckue
BBIPKCHUSI.
Anreopandeckast Ipoob

15

Aunrebpanyeckast
npo6b. JlomycTumMele
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTITIX

B aJire0OpanvecKkue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailleHue
JpOOCH.

Cnoxenue,
BEIYMTAHHE,

YMHOKXCHHNEC U JCJICHUC

anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKEHUU,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue Beipakenus. Haxoaurs
o0JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BbInoHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISATOpPA.
®opMyJIMpPOBaTh OCHOBHOE CBOMCTBO aJIr€OpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHust IpoOeil.
BbInoaHATH 1eiicTBUA ¢ anredpanyecKuMu ApoOsIMHU.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN JJIs PEIICHUS
3ana4y. BeipamxaTth nepemenHuble u3 Gopmy (GU3NIECKUX,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIUN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

KBaapaTHble ypaBHEHUS ypaBHeHue. Hermonnoe | 3amuchiBaTth (popMyJs1y KOpHEN KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBa/ipaTHbIe YPAaBHEHUS — IIOJIHBIC U HEIMOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh NMpocTeiue UCcJaeI0BAHUA KBaAPATHBIX
KOpPHEHN KBaJIPaTHOTO YPaBHEHU.
ypaBHeHus. Teopema PemiaTh ypaBHeHUsl, CBOASIINECS K KBAIPaTHBIM,
Buera. C IOMOIIIBIO MPE0OPa30BAHUIN U 3aMEHOI IEPEMEHHOM.
Pemenue ypaBHeHui, Hao0JropaTh 1 aHATM3UPOBATH CBSI3b MEXY KOPHSIMH U
CBOIALLIUXCS Ko3(ppuimeHTaMu KBaIpaTHOTO YPaBHEHUS.
K KBaJIPATHBIM. ®opmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
[Ipocreiime qpoOHO- | TEOpeMy, IPUMEHSTh 3TH TEOPEMBI ISl PELICHUS
paluMOHAIIbHBIE 3a1ad4.
YPaBHEHUS. Pemath TekCcTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
Pemienne TekcTOBBIX MEPEXOIUTH OT CIIOBECHOU (POPMYIUPOBKH YCIOBUS 3a]]a4U
3a/1a4 € MOMOUIBIO K aJireOpandecKkoi MoJeIH MyTEM COCTABIICHUS YPaBHEHMUS,
KBaJPaTHBIX peniaTh COCTaBJIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
YpaBHEHUI pe3yJbTar.

3HAKOMHTBCS C HCTOPHeEl pa3BUTHS anreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiiHO€e ypaBHEHNE Pacnio3zHaBaTh JTMHEWHBIE YPABHEHUS C IBYMSI

Cucrembl ypaBHEHU I

C AByMs
IIEPEMEHHBIMH, €TO
rpaduk, mpruMepbl
peleHns ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pewenue cucrem aByx
JIMHENHBIX YPaBHEHUIN

IIEPEMEHHBIMH.

CtpouTtsh rpadiky TMHEHHBIX YPABHEHUM, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIE pecypChl.

Pasimyarh napajuiesbHbIe U IEPECEKAIOLIMECS ITPAMbIE
110 UX YPAaBHECHUSIM.

PemaTes cucteMsl IBYX JMHEUHBIX YPABHEHUU C IByMs

IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.
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C AByMs
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJTMHEHHBIX
YpaBHEHUM C ABYyMSI
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiath npocTenme CUCTEMbI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBJIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHS C IBYMS IEPEMEHHBIMH U CUCTEM YPABHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJITEOPaNYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTpa

12

Yucnosble
HEPABEHCTBA U UX
CBOICTBA.
HepaBeHcTBO ¢ 0/1HOM
IIEPEMEHHOM.
JIluneiHbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

@®opMYyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a1a4.
PemiaTe 1MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YMCIIOBOU MPSMOM.
PemaThb cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX PEIICHUE.
N3obpaxkenue
peleHns TMHERHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PSIMOU

OyHKINH.
OCHOBHBIE NOHATHUS

[TonsiTue pyHKUMN.
Oo6uacTb onpeeneHus
¥ MHOXKECTBO
3HaYeHUH PyHKLIHU.
CnocoOsl 3a1aHus
GyHKIMA.

['padux pyHKUIMM.
CaoiicTBa (hyHKLINH,
uX 0TOOpakxeHue

Ha rpaguke

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

BoruucasaTs 3Havenust GyHKINNA, 3aJaHHBIX hopMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISATOD);
COCTABJISATH TA0JMIbI 3HAYEHUH QYHKIUU.

Ctponth 110 TOYKaM rpagpukm QyHKIUN.

OnuceiBaTh CBOMCTBA (QYHKIIUM HA OCHOBE €€
rpauUecKoro nmpeacTaBICHusI.

Hcnoab3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

HccaenoBath npuMepsl rpauKoB, OTPAKAIOIIUX PEATbHBIC
nporeccel U siieHus. IIpuBoaAuTL MpUMeEpBbI ITPOLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOMCTBAMMU.

Hcnonb30BaTh KOMIILIOTEPHBIE IPOrPAMMBI

JUTSI IOCTpOeHUsI TpaUKOB (DYHKIIMI 1 U3yUEHHUS UX CBOWCTB

OyHKIMH.
Uwucnosbie pyHKINH

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumepsl rpadukoB

Haxoauth ¢ noMmouibio rpaduka GyHKIIUN 3HAYEHUE OJTHON
Y3 paCCMATPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOM.
B HecnmoxHBIX ciiydasx BbIpakaTh GopmMyJi0i 3aBUCHUMOCTD
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byHKINH, MEXKy BEJTMYUHAMMU.
OTPaXKAOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BEJIMYUHBI
peanbHbIE POLECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIWH, Pacno3naBath BuabI n3ydaembix GyHknmid. [loka3biBaTh
ONMCBIBAIOIIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
IPSIMYO U 00paTHYo rpadukoB QyHkimii Buga: Yy = X3,y = X3,y =vVx,y = |x|.
IPOMOPIHOHAIBHBIC Hcnoab3oBarh QYHKUUOHAIABHO-TPaduUecKue
3aBUCUMOCTH, UX NpeACTABJICHUS JJIS PEIICHNS U UCCIIEI0BAHUS YPABHEHNN U
rpaduKu. CUCTEM ypaBHEHUH.
I'paduk Qpynxumn IIpuMensaTs nngpoBbIe pecypehl I TOCTPOCHUS
y =X rpaduKoB QyHKIIUH
OyHKIUN
y =x%y =%,
y=vx,y=|x|;
rpaduyueckoe pelieHue
YPAaBHEHUU U CUCTEM
YpaBHEHUMU

[ToBTOpEHUE 1 00001IEHNE [loBTOpEHNE Bbi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHHE
3HaHUU

YHCEeJ, BEIYUCICHUHN, TPeoOpa3oBaHUil BIpAKEHUH, PEIICHUS
YPaBHEHH.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJIHIEMBIX JEHCTBUM U
CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCIICHHM, TPe0oOpa30BaHUIA,
IIOCTPOCHUM.

Pemarsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTeMaTUYECKHE 3HAHUS IJIs1 PELICHUS 3a/1a4 U3 APYTHX
MPEAMETOB.

PemaTh TEeKCTOBBIEC 32/1a4M, CPABHUBATh, BBIOUPATh
CIoco0bI pelIeHNs 3a/1a4u

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BHU/JIbI JIEATETLHOCTH 00YUYalOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

Uucna u BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIa UppaLMOHAIbHBIE HATypaJbHBIX YUCEN IO MHOKECTBA ACHCTBUTEIIBHBIX YHCEN.
4yuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OEeCKOHEYHbIE JIEUCTBUTEIHLHOTO YHCIIa Kak OECKOHEUHOM JECITUYHON
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHO»XecTBO palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIILHBIX HN300paxaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak JEWCTBUTEIBHBIE YHCIIA.
OECKOHEUHbIE BbInoJHATH, cCOueTast yCTHbIC U MUCbMEHHBIC TPUEMBI,
JECATUYIHBIC TPOOH. apuMeTHYeCKHUE JeCTBUSA C PALIMOHAIHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIECHEU C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCJIOBBIX BBIPAXKEHUM.
MHOXECTBOM IHonyunTh nMpeacraBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIEATEIIbHOCTH
Yucesl U MHOKECTBOM YeJIOBEeKa.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U J€JaTh BBIBOABI O TOUHOCTH
PSIMOM. PUOITNKEHUS TEUCTBUTEIIHPHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3a1ad4.
JIEHCTBUTENLHBIX uKce, | OKPYrasiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATH
apupMeTuIecKue NPUKUJIKY pe3yJIbTaTa BHIYMCICHUM, OLEHKY 3HAaUCHU N
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JIeHUCTBUSA

C JCUCTBUTEIbHBIMHA
YHCIIaMH.
[Tpubamxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MIPUOJIIKEHUS.
OxpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJIbTaToOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHoe ypaBHEHHE.
Pemenune ypaBaeHuni,
CBOJAILUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJAILUXCS

K KBaJIPATHBIM.
bukBanpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUM TPETHEU

Y YETBEPTOU CTENCHEN

OcBaunBathb, 3alIOMHUHATH U IPUMEHATH rPauyecKue
MeTO/AbI ITPU PEIICHUN YPaBHEHUN, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarh 11ebie U IpOOHBIE YPABHEHHUSI.

PemiaTs JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHEHUSI, CBOISIIUECS K HUM, TIPOCTEHIIIIE TPOOHO-
palMoOHAJIbHbIC YPABHEHUSI.

IIpensiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00Cy:K1aTh UX M PelIaTh TEKCTOBBIE 33/1a4u
pa3HBIMU CIIOCOOaMHU.

3HAKOMHMTBHCH ¢ HCTOPUEN Pa3BUTUA MAaTEMATUKHU
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pa3JIoKEeHUEM
Ha MHOKHTCIIH.
Pemenue npo6Ho-
paIrmOHATBHBIX
YpPaBHECHUM.

Penrenune TekCTOBBIX
3a7a4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIpPETALNS
CHUCTEMBI yPaBHEHUU

C IByMsI IEPEMEHHBIMH.
Pemenune TekcTOBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JBYX JIMHEHWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHHE HE
SABJISIETCS JIMHEHHBIM.

Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUUECKHE
IPEICTABIICHUS JUIsl pellleHusl U UCCJIeIOBAHUS YPABHEHUIA
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandeckuM Croco0oM: NMepexoauTh OT CIOBECHOU
(GbOpMYJIMPOBKH YCIIOBHS 3aJ]a4M K alreOpandeckoil MoJieaun
yTEM COCTABJICHUS CHUCTEMbI YPaBHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU
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3a/1a4 anreOpandecKuM
CIIocoooMm

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCI0JIb30BATh
JIunenHble J1s1 TpeoOpa3oBaHus CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHEIHBIE U KBAIpaTHbIC HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiarb 1uHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJHOU IIOJIyYECHHBIE PELICHUS.
IIEPEMEHHON U UX H300paxkaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHuE. Ha YUCJIOBOM IPSIMOH, 3aUCHIBATH PEIICHUE C TIOMOIIBIO
KBangpaTtHbie CHMBOJIOB.
HEPaBEHCTBA U UX Pemiarb KBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padnueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA IPU PEILICHUH
WHTEpIIpETALINS Pa3IMYHBIX 33]1a4, B TOM YUCJIE IIPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKINHU 16 KBagpatnunas Pacno3naBaTh BUbI U3y4aeMbIX (DYHKIIHIA;

bynkuus, e€ rpagux u
cBoiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJbl, OCh

WJIIOCTPUPOBATH CXeMATH4YECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIMHATHOM TIOCKOCTH rpaduKoOB

dyukuumid Buma: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPHUH MapadoJIbL.

I'paduku pyHKIMIA:
y =KX,
y=kx + Db,

_k
y I

X

y = %,
y = %,
y = Vx,
y = |x|

y =x3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMKCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaJpaTndHyt0 GyHKIHIO 11O GopMyIIe.
IIpuBoaAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHH.

BoIsaBasITH 1 0000111aTh OCOOCHHOCTH TpaduKa
KBaJIpaTUYHOW PyHKIMU Y = ax? + bx+ c.

CTpouTh M H300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIPaTUYHBIX (PYHKIMH, 3aJaHHBIX (OpMyJIaMu BUIa
y=ax’, y=ax?+q,y=a(x+p)?y=ax’+bx+c.
AHAJIM3UPOBATH M MIPUMEHSITh CBOMCTBA N3YUECHHBIX
GyHKIHN 1S KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIBIO
U(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIEIOBATEIILHOCTH

15

ITonsaTue ynciIoBOM
IIOCJIE/IOBATCIbHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmyoi u

dbopmyI10ii N-TO YIieHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCUH.
®opmyJibl N-ro YieHa
apudMeTHYECKON U
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHATH WHCKCHBIC 0003HAYCHNS,
CTPOMTH peueBble BICKA3BIBAHUS C CIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
MIOCIIEI0BATEIHHOCTH.

AHaauzupoBaTh GopMyIry N-ro 4ieHa
MOCIIEI0BATEIHLHOCTH WU PEKYPPEHTHYIO (hOpMYITy

U BBIYHCJISTH WICHBI MOCIEA0BATSIIBHOCTEH, 3 JaHHBIX
TUMU HOpMyJIaMHu.

YcraHaBJIMBATh 3aKOHOMEPHOCTDH B TIOCTPOCHUH

IMoCJaCca0BAaTCIbHOCTH, €CJIN BBIMMKMCAHLI IIEPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBathb apupmMeTHUECKyI0 U TeOMETPUUYECKYIO
IIPOTPECCHUH MPH PA3HBIX CIIOCO0AX 3aaHUS.
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MIPOTPECCUM, CYMMBI
MIEPBBIX N YJIEHOB.
N3o0paxkeHue 4ieHOB
apupMeTHIeCcKoi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
TTIOCKOCTH.
JInHeWHbIN U
AKCMOHEHIINATbHBIN
pOCT.

CI1oXHbIE NPOLIEHTHI

Pemartp 3371auu ¢ UCNONb30BaHUEM (POPMYII N-TO YieHa
apu(pMeTUYECKON U TEOMETPUIECKON TPOrPECCUl, CyMMBbI
IEPBBIX N YJICHOB.

MN300paxaTh 4IeHBI ITOCIEI0BATEILHOCTH TOYKAMU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMMepbI POLECCOB U ABJICHUH

U3 pearbHON KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUU, B TEOMETPHUUECKON
POrpeccuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

Pemiarhb 3a1a4M, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEI0BATEIIBHOCTAMHU, B TOM YHCJIIE 3a1a4U U3 PEAJIbHON
KU3HH C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(37€KTPOHHBIX Ta0HIL, TPaUIECKOr0 KAbKYJIATOpa U T.I1.).
Pemiarhb 3a1a4n Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATHU3AIINS 3HAHUU

18

Yucaa u
BbIYMCJICHHS (3aIKCh,
CpaBHEHHE, NCHUCTBUS
C JICICTBUTEIbHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOYKECTBO,
onepalny HajJ MHOKECTBAMHU; MCII0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YHCJIAMHU. HATYPAIBHOE YHCJIO,
IPOCTOE U COCTABHOE YMCJIA, IETUMOCTh HATYPAIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

Yyucesl, MPU3HaKHU JICIMMOCTH, 11eJI0€ YUCIIO, MOIYJIb YHCIIa,
OOBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaJIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIOPSA0YUBATH

apuPpMETHIECKIM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYTJIATh YHCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJbTaTa BIUYMCICHUH.
PemiaTh TeKCTOBBIE 32/1a4M apUPMETHIECKUM CITOCOOOM.
Pemath npakTu4eckue 3aa4u, COJCpKalue IPOLICHTHI,
JI0JIM, YACTH, BBIPAXKAFOIIME 3aBUCHUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOAUThb PEIICHUE, TPUMEHSSI MaTEMAaTUYECKUN ammapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT
AsiredOpanyeckue OnepupoBathb NOHATUSIMH: CTEIICHb C 1IEJIBIM
BbIPaKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpo0b, TOKICCTBO.
anredpanveckux BbINOJIHATH OCHOBHBIE J1€iiCTBUSA: BHITIOJHATH PACUETHI
BBIPAXXCHUM, 1o (popmyiiam, npeoOpa3oBbIBATH LIETbIE, TPOOHO-
JOTTy CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYEHMUS]) peanr30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXKUTENH,

B TOM YHCJIE C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOIUTh
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JIOITYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIBHBIX BHIPAXKEHHM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO POPMYJIT peaabHbIE MPOIECCH
U SIBIICHUSA

DOyHKUUHA
(moctpoeHue,
CBOMCTBA U3YYECHHBIX
INZNIVIZH
rpadguuecKkoe perieHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJIM (YHKIIAHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,
IPOMEKYTKU BO3pACTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HaWMEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHaJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(yHKUUNA, CTPOUTH UX TPaPUKH.

OnepupoBath NOHATHSIMHU NIPSIMAsi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKIUS,
KBajipaTuyHas QyHKIMs, Tapadoa, runepooia.
HUcnoab30BaTh rpa)MKu 17151 ONIPEICIICHUST CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEN, AJIA PEIICHMS 3a7a4 U3 IPYyTUux
y4EOHBIX IPEAMETOB U PEAIBHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCUMOCTH MEKY BEIMUMHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIbBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH I11eNbl0 00€CTeunTh M3y4YeHHE CBOMCTB M pa3MepoB (pUryp, ux OTHOIICHUH W
B3aMMHOE€ PACIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKY, JOKa3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHHUsI TEOMETPUM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3zoBaHus
3aKJIIOYAETCS B TOM, YTO OOY4YalOIIMICS Y4YWUTCA MPOBOAMUTH JOKa3aTeIbHbIC
pacCcy X JeHusi, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUs, JOKa3blBaTh HWCTUHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPU3HAKOB, (POPMYJIHUPOBATH OOpPATHHIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3y4YEHUS TEOMETPHUM SIBIISIETCS HCMOJb30BAaHHUE €€ Kak
WHCTPYMEHTAa NPU PEUHICHUM KaK MAaTeMaTUYeCKHX, TaK M MPAKTUYECKUX 3ajady,
BCTPEYAIONIUXCSI B peaibHOM *Ku3HU. OOydaromuiics TOJDKEH HAYyYUThCS ONPEIETUTh
T€OMETPUYECKYI0 (PUrypy, omucaTh CIOBaMU JAHHBIM 4epTE&X WM PUCYHOK, HaWTU
IUIOMIAAh 3€MENBHOT0 ydacTKa, PacCUUTaTh HEOOXOIUMYIO JIJIMHY ONTOBOJOKOHHOTO
kabeyst unu TpeOyeMble pa3Mephbl rapaxa i aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JMHUS B HU3ydeHUU TreoMmeTpuu. [lpu pemeHun 3amay
MPAKTUYECKOT0 XapakTepa OOydYarolUNCs YYUTCS CTPOUTh MaTEMaTHUYECKHUE MOJCIH
peaNbHbIX KM3HEHHBIX CUTYyallui, TPOBOJUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTH
MOJIyYEeHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKUBAThL CBSI3M TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OINPECICHUS] T€OMETPUUECKUX (DUryp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBsa3u Haubojee SIpKO BUAHBI B TeMax «Bekropwy, «TpuroHomerpuueckue
cooTHoIIeHus», «MeTton koopaunat» u «Teopema Iludaropay.

VYuebuniii kypc «l'eomeTpusi» BKIIOYAET CIEIYIONME OCHOBHBIC pa3Jieibl
conepxxanus: «I'eomerpudeckue GUTyphl U X CBOMCTBaY, «I3MepeHre reOMeTpUIECKUX
BEJIIMUUHY», «JleKapTOBBI KOOpIHMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBrUkeHUs
iockocTy, «IIpeobpazoBanust mog00UsD».

OOwee 4yuciIO YacoB, PEKOMEHIOBAHHBIX Ui M3ydeHHUsT Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 dacoB (2 yaca B HeJlen0), B 8 Kiacce —
68 yacos (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HeZeIi0).

68



denepanbHas padoyvas mporpamma | MatemaTtuka. 5—9 kimaccel (6a30BbIN yPOBEHB)
COLEPKAHUE OBYUEHUA
7 KIIACC

Havanpnbie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
Beptukanbabsle M cMexHble Yriabl. buccexkrpuca yrna. JlomaHas, MHOTrOyroJIbHHK.
[TapayuienbHOCTD U NEPIIEHAUKYIISPHOCTD IPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst
CUMMETPHUH B OKPYKaIOIIEM MUPE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO HUUPKYJIS U JHHEWKU. TpeyroasHuk. Beicora,
MeauaHa, OMCCeKTpHca, MX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TPEYToJIbHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX NpsAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Breninue yriel TpeyroJpHHKA.

[IpsmoyrosbHblii  TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIiioM B 30°.

HepaBeHncTBa B reomMeTpuun: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 00JIbILIEM yIiie U O0JIbLIEH CTOPOHE TpeyroibHUKa. [leprnenaukysp
Y HAaKJIOHHAS.

I'eomeTpuyeckoe mecTo To4YeK. buccekTpuca yria u CepeIuHHbINA NEPIEHIUKYIIAP
K OTpPEe3Ky KaKk T€OMETPUUECKUE MECTa TOYEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoioxkeHne
OKpPY’KHOCTH M mnpsmou. KacarenpHas u cekymas K OKPYXHOCTH. OKpPY>HOCTb,
BIIMCaHHasA B yroJl. BnucanHas U onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
Clly4ad napajijiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX PU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOICTBa U Npu3HaKu. [IpsimoyronpHas Tpanemus.

Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema Daieca u reopema
0 MPOITOPLUOHAIBHBIX OTPE3KaX.

Cpennue TuHUN TPEYTroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Togobue TpeyronbHUKOB, KodpduuueHt mnogodus. IlpuszHaku mnoxoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiictBa 1momajeld reoMerpudeckux Guryp. DopMynbl a8 TUIOMIAAH
TpEeyroJibHUKa, mMapajienorpaMmma, pomba u Tpanenuu. OTHOILIEHUE TUIOLIAACH
MoI00HBIX GUTYP.

Brluncnenne miomane TPEYroabHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopembl [ludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIJa MPSMOYIOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpHUUYECKHe (YHKIIMH YTJIOB
B 30°,45° u 60°.

BrincanHble M LEHTpaldbHbBIE YTJIBI, YTOJ MEXAY KacaTeIbHOM U XOPAOW. YTJIbI
MEXIy XOpAaMU U CEKyIIMMU. BriucaHHbIE 1 OMCaHHBIE YETHIPEXYTOJIBHUKN. B3anmHoe
pacroyokeHue NByX OKpyxkHocTeill. Kacanuwe okpyxnocteid. OOnue KacateibHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMma CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB
CEKYILIHNX, TeOpeEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpALUU
HaJ BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunuater Bektopa. CkansipHO€  NPOU3BEINEHUE  BEKTOPOB,  IPUMEHEHUE
JUIS1 HAXOKJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS NPSIMONM M OKPYKHOCTH
B KOOpAMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT MU €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. JITMHA OKPYKHOCTH. | 'pajlyCHas U pagraHHast Mmepa
yIJIa, BBIYMCIIEHUE JUIMH AYT OKpYy>KHOCTeH. [Inomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpud (Guryp (dJaeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopor.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC pE3yJIbTaTHl OCBOSHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpBI, OMPEIENATh UX B3aUMHOE
pacnoyioKeHue, Mu300pakaTh TIeOMETpUYECKHe (UTYphI, BBINOJIHATH YEPTEKHU
II0 yCJIOBHUIO 3anauu. M3mepsaTes NUHEHHBIE W YIVIOBBIE BEJIMYMHBL. Pemars 3agaum
Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYHUH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIUYMH MPEAMETOB B PEAIbHOM
KU3HHU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB
I10 TIOPSAJIKY BEJIMYHHBI.
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CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aJa4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MMPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJBbHUKOB IPU PEIICHUH 33a4.

[IpoBOOUTH JNOTHYECKUE PACCYKACHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MNpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJBbHHUKOB,
CBOWMCTBOM MEJHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYrOJIbHUKA,
B PELICHUN I'€OMETPUYECKHX 3a7au.

OmnpenensaTh MapaiyieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
¢ HuMH cekymas. Omnpenenarb NapajuIeIbHOCTh MNPAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha KiieT4aTon Oymare.

[IpoBOANTE BHIYUCICHUST U HAXOAUTh YHUCJIOBBIE M OYKBEHHBIC 3HAUCHUS YTJIOB

B F€OMETPUYECKUX 3aJ1a4axX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIVIOB, OOpa30BAaHHBIX MpU [EPECEYCHUH JIBYX
[apaJUICIIbHBIX IPSAMBIX CEKYIIEU. Pemarh mpakTuueckue 3a1a4i Ha HaX 0K JACHHUE YIJIOB.

Bianers INOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPHUCY yTJIa U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyJIMpOBAaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMETpa
OKPY>KHOCTH, TOJIb30BaThCSl UX CBOWCTBAMU. YMETh IPUMEHAThH 3TH CBOMCTBA
IIPU PEIICHUM 3a/1a4.

Brazers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA
IIEPECEKAIOTCs B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IEPIIEHAUKYJIIAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS] B OTHOU TOUKE.

Bnagerp noHATMEM KacaTeIbHOM K OKPYXKHOCTH, IIOJB30BaThCA TEOPEMOU
O MEPIEHANKYISIPHOCTH KACATENBHOM U painyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tosb30BaThCA MPOCTEHUIIUMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
IIPAKTUYECKUN CMBICI.

[IpoBOOUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHHS C IMOMOUIBIO LUPKYJIS H
JIMHENKHU.

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS MPOTPAMMBI yYeOHOTO Kypca K KOHITY
oOydeHnus B 8 kJacce:

Pacrio3zHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS
VX CBOWCTBAMMU IPU PELUICHUN T'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHUS] MEIUaH TPEyrojbHUKa (IIEHTpa Macc)
B PCILLICHUU 3a/a4.

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA U TPalClHH, MPUMEHSITh HX
CBOWCTBA MPH PEUICHUU reoMeTpuueckux 3anad. [lonp3oBarscsa Teopemoint daneca
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U TEOPEMOM O TPOMOPIIMOHAIBHBIX OTpe3Kax, MPUMEHATh WX IS PEIICHHS
MPAKTUYCCKUX 3a7a4.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHHUKOB B PEIICHUU TE€OMETPUUYECKHUX
3a/1ay.

[Tonp3oBaTbess  Teopemoirt [ludaropa g pemieHUs T'COMETPUYECKHX U
npakThdeckux 3amad. CTpouTh MaTEMaTHYECKYIO MOJCIb B TMPAKTUYECKHX 3ajadax,
CaMOCTOSITEIIBHO JIeJIaTh YePTEK U HAXOIUTh COOTBETCTBYIOIIHE JIJTUHBI.

BrageTs NOHATHAMU CHHYCa, KOCHHYCA M TAHT€HCA OCTPOTO yTJila IPSIMOYTOJIEHOTO
TpEYroJibHUKA. [10J1630BaThCS STUMH MOHATHUSIMH JIJISL PEIICHUS MTPAKTUYSCKHUX 3a]1a4.

Beraucnsats  (pa3auvHBIMHA - CIIOCOOAMU) IUIONIAb TPEYrOJbHUKA W TUIOIIAIH
MHOTOYTOJIBHBIX (GUTYp (MOJIB3YSICh, TJIe HEOOXOAMMO, KaJIbKyJISITOpoM). IIpuMeHsITH
MOJTyYE€HHBIC YMEHHS B IMTPAKTUYCCKUX 3a/1auax.

Brnaners moHATUSIMH BIHMCAHHOTO W IIEHTPAIBHOTO YIJIa, MCIIOIb30BaTh TEOPEMBI
0 BIIMCAHHBIX yIJIaX, YIJIaX MEXIy XOpJiaMH (CEKYIIMMHM) U YTJIe MEXITy KacaTeIbHON 1
XOpJI0H TP PEIICHUH T€OMETPUUECKUX 3a]1a4.

Brnanerr TmOHATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OTIMCAaHHOTO YETHIPEXYTOBHIUKA TIPH PEIICHUH 3a]1a4.

[IprMeHSTh MTOTyYCeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJICIIH
UL 3a7a4 peajbHOM JKM3HM UM TPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHCHHEM TIOJO0MS W TPHUTOHOMETPUH (MOIB3YSACh, TAE HEOOXOIMMO,
KaJIbKYJISITOPOM).

[IpenMeTHbIC pe3yJbTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce:

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3iMyHbIE 3JEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (¢ NOMOUIBI0  KaJIbKyJIATOpa) [UIMHBI W YIJbl
JUIsL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (popmysiaMM TPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUIsl HAXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMHU
BEJTUYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JJII HAaxXOXJEHHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHNE TPEYTOJIbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
reOMETPUUECKUX 3a4a4.

Bnagers moHsTHsAMH npeoOpa3oBaHHs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBarbesi cBOMCTBaMM MOJIO0OMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATD AJTUHBI U HAXOAUTH YIJIbl y TOJOOHBIX puryp. [IpumensTs cBoiicTBa mogoous
B TMpaKTHUYECKUX 3ajJayax. YMeTb MPUBOAUTH NPUMEPHl MOJOOHBIX  (UTyp
B OKPY’KaroIlleM MUPE.

[Tonb30oBaThcad TEOpeMaMu O NPOU3BEAECHUU OTPE3KOB XOpPJI, O IMPOU3BEIECHUU
OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeIbHOM.
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[Tosnp30BaThCs BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUN U (PU3UUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TEOMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKAJIIPHOE ITPOU3BEICHUE BEKTOPOB JJI1 HAXOKICHUS JIUIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHSTh €r0 B PEIICHHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3aa4.

BiianeTs NOHATHAMH NIPABUIIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI
JIYyTU OKPY>KHOCTH M PaJUaHHON MeEpBbI yIJIa, YMETh BBIYUCIIATH IUIOIIAAL KPyTra U €Tr0
gacTtel. [[puMeHATh MOJyYEHHbIE YMEHUS B IIPAKTUYECKUX 3a4a49ax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (DUTYP, TPUMEHSTH JBUKEHUSI IIIOCKOCTH
B [IPOCTEHIIUX CITyYasiX.

IIpuMeEHATH NOyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKHE MOJENH
JUIsL  3aJa4  peajbHOM JKM3HM UM TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C IPUMEHEHUEM MOoJ00MUs M TPUTOHOMETPUYECKHX (yHKUUN (HOJB3YySACh, TIe
HEO0O0XO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HanmenoBanue pasaena  |[KoandecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YyYarOIIMUXCs

(TembI) Kypca 4acoB COZIEpKaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHSI U ONIPEICIICHUS.
reoMeTpuuecKkue GUrypol v Tr€OMETPUUYECKUE Pacno3HaBaTh H3yyeHHbIE TEOMETPUUECKUE (PUTYPHI,
UX cBOMCTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMYHUH MHOrOyroJIbHUK, 4epTEX MO YCIOBUIO 3a1a4u.
JIOMaHas. IIpoBoaAUTH IPOCTENIINE IOCTPOEHUS C TOMOIIBIO HUPKYJIS

CMmexHbIE U
BEPTUKAJILHBIC YTJIbI.
Pabora

C MPOCTEUIITUMU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
1 yTJIOB

Y JIMHEUKHU.

N3mepsATh IMHEWHBIE U YTIIOBBIC BEIMYUHBI TEOMETPUUECKUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl peaIbHbIX 00bEKTOB,
NPOBOAUTH rPyOyI0 OILIEHKY UX Pa3MEPOB.

Pemarsb 3a1a4n Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH
YIJIOB.

Pemarsb 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUryp.

IIpoBoanTh K1accuUKaImio yrioB, BBIMUCIATH
JIMHEWHBIE U YIJIOBbIE BEJIMYUHBI, IPOBOAUTH
HE0OXOAMMBbIE JOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUSA T€OMETPUN

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TPEYyrOJbHUKAX U

Pacno3naBaTth napel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C ykazaHUEM IMPU3HAKOB).
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MIEPBUYHbIC
MIpEACTABICHUS

0 paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
MPSAMOYTOJIBHOTO
TPEYrOJIbHUKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencta

B TEOMETPUH.
IIpsamMOyTOIBHBIN
TPEYTOJbHUK C YTJIOM
B 30°

BoiBoAUTH ceACTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyJIHPOBATH ONPENEIICHNS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOIO NEPIEHAUKYIIApA
OTpE3Ka; IepuMeTpa TPEYTroIbHUKA.

®opmMyIMpPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEyTOJIbHHUKA.

CTtpouthb 4epTexu, pemaTh 3aa44 C IOMOIIBIO
HAaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATHh IPU3HAKY PABEHCTBA IPSIMOYTOJIbHBIX
TPEyTrOJBbHUKOB B 3a7a4ax.

Hcnonb3oBath 11(ppOBHIE pECYPCHI AJIS MCCIEI0BAHUSA
CBOICTB U3y4aeMbIX PUryp.

3HAKOMUTBHCS ¢ HCTOPHUEN PAa3BUTHSA T€OMETPUN
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[TapannenbHble NpsIMBIE, 14 [TapannenbHbie @opMyIMPOBATh NOHATHE NAPALIEIBHBIX NPAMBIX,

CyMMa yIJIOB TPEYTrOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpect nexammue, M3yuaTh cBoOiiCcTBa yIiI0B, 00pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napajuiebHbIX OpsMbIX cexkyuieil. IIpoBoauTs
OJHOCTOPOHHHUE YIJIBI, | J0KA3aTelbCTBA NaPAJIIEIBHOCTH ABYX MPSMBIX C IOMOIIBIO
oOpa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIpU [1IEPECCYCHUN TPETbEU NPSIMOA.
IapajuIeIbHBIX BoeI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautp unciioBsle 1 OyKBEHHbIE 3HAUEHUS YTJIOB
[Ipu3nak B TEOMETPUYECKUX 3a1a4ax C UCII0JIb30BAaHUEM TEOPEM
IapajuIeIbHOCTH O CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAAMBIX Yepe3 3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTHSA T€OMETPUN
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJIHON
IPSAMOM O BTOPOM
PSAMOM.
Cymma yrios
TPEyTOJIbHUKA.
Buemnue yriib
TPEyTOJIbHUKA

OKpy» HOCTb U KPYT. 14 OKpy»XHOCTb, XopJia 1 | DopMyJIHPOBATH ONpPeeIeHUs. OKPYKHOCTH, XOP/IbI,

['eomeTprueckue
MMOCTPOCHUS

JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy»XHOCTb,
BIMCAHHAs B yTOJL.

JUaMeETpa U KacaTelabHOM K OKpyx)HOCTH. M3yuaTh nx
CBOMCTBA, MPU3HAKH, CTPOUTH YEPTEXKH.
HccnenoBathb, B TOM YKCIIE HCNOJIb3YH HHM(PPOBbIE
pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYHOCTH, BIIUCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePHIEHIUKYJIISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpy»HOCTb,
ONMCAHHas1 OKOJIO
TPEYTOJIbHHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.

HUcnoab3oBats metox ['MT miis nokazarenbcTa TeopeM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUAKA
¢ rtomoIbso ' MT.

OBJaaeBaTh NOHATUSIMHU BOVCAHHOU W OIIMCAHHOM
OKPY>KHOCTEW TPEYroJIbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 321a4M HA MIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISIPa JTaHHOTO OTPE3KA;
PSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPHEHANKYJISIPHON TaHHOMW MPSMOM; OUCCEKTPUCHI JTAHHOTO
yrjia; Tp€yroJbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PAa3BUTUS T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE U PemaTth 3a1aumn Ha TOBTOPEHUE, UILUTIOCTPUPYIOILINUE CBSA3U
3HaAHUU 0000IIIEHHE OCHOBHBIX | MEXAY Pa3IMYHBIMHU YacTSIMHU Kypca
MOHATUU U METOZIOB
Kypca / Kiacca
OBHIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue paznena | Komuuectso OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIbHUKA 12 [Tapaienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YactHble cayyan DopMyJTHPOBATH ONIPEAeJIeHHs: TapalIeIOrpaMma,
napasuieiorpaMMOoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTOJIBHUK, Tparneunu, NpsIMOYTroJIbHON Tpaneuuu.
pomO, KBaapar), ux Jloka3bIBATh M UCIOJIB30BATH NPH PelIeHUH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKHU M CBOMCTBA: NapajliesiorpaMmma,
Tpanenns. MPSMOYTOJIbHHKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
PaBHoOOKas 1 Tparneunu, NpsIMOYTroJIbHON Tpaneuuu.
IPSIMOYTOJIbHAs IIpuMeHsATh METO/ yIBOCHHS MEINAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1udpoBbie pecypchl A UCCIEA0OBAHUS
Meton yaBoeHus CBOMWCTB M3y4aeMbIX (QUTYP.
MEIUaHBI. 3HAKOMUTBCS € MCTOPHUEN Pa3BUTHSI TEOMETPUH
[enTpanbHas
CUMMETPHUS

Teopema Paneca u TeopeMa 15 Teopema Paneca u IIpoBOAUTH MOCTPOCHHUS C TIOMOLIBIO IUPKYJISI ¥ IMHEUKU

0 TIPOITOPITUMOHATBHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPUHUOHAIIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHHUKA.

C UCIOJIb30BaHue Teopembl Dajeca U TEOpeEMBI

0 NIPONOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIHUSL.
[IponopunroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[TomoOHEIE
TpeyroJibHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIBLHUKOB.
[IpumeHnenue
nmoaoous

MIPU PEIICHUU
MPAKTUYECKUX 3a]1a4

CBSI3b C IEHTPOM MaccC, HAXOAUTh OTHOILIEHHUE, B KOTOPOM
MEJIHAHBI JEATCA TOYKOU UX NIEPECECUEHUS.

HaxoauTthb mogo6HbIe TPEYTOJBHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOLIUX IPU3HAKOB MOA00US.
Pematp 3aga4u Ha MOAO0HBIE TPEYTOIBHUKH C TOMOIIBIO
CaMOCTOSITEIIBHOTO MIOCTPOEHUS YEPTEKEN U HAXO0XKACHUS
MOJ00HBIX TPEYTOJIbHUKOB.

IIpoBoauTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
PU3HAKOB MOJ00US.

Jloka3bIBaTh TPU MIPU3HAKA MOJO00US TPEYTOJIbHUKOB.
IIpuMeHsATh [MOTy4YEHHBIE 3HAHUS [IPU PEILECHNUN
r€OMETPUYECKHUX U NMPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenne
TUIOIIAIEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (PUTYP.
[Tnomanu nogoOHbIX hUryp

14

CBoiicTBa IIoIaaeH
F€OMETPUUECKUX
duryp.

DopMyJIbI

JUTS TIIOIIA U
TPEYTroJbHUKA,
napajsiesorpaMmma,
Tpamnenuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

buryp.

OgiajgeBaTh NEPBUYHBIMU MPEACTABIEHUAMHE 00 001IeH
TEOPUH TIIOMIAIU (Mephl), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISIHBIA CMBICIT.

BoiBoauTH (pOpMYIIBI IIIOIMIAH MTapaljieiorpaMmma,
TPEYTOJIbHUKA, TPaNeuu U3 (GopMyJIbl TIIOMIAIH
IpsIMOYTOJIbHUKA (KBaJparta).

BoiBoauTh hOpMyIIBI MJIOMIATN BBITYKIOTO
4eThIPEXYTOJIbHUKA Yepe3 JUaroHalu U Yroi MKy HUMHU.
Haxoautsp momaan uryp, nu3o0paxEHHBIX Ha KIIETYATOU
Oymare, HCIOJIb30BaTh paz0ueHue GUrypbl Ha YacTu U
J0CTpanBaHHUE.
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[Tnomanau guryp

Ha KJIeT4aToi Oymare.
[Tnomaau mo100HBIX
uryp.

3agaun

C MPAKTUICCKUM
CoZIep)KaHUEM.
Pemenue 3agau

C TIOMOIILI0 METO/Ia
BCIIOMOTI'aTeJIbHOM
TIJIOTIA TN

Pa30upaTh npuMepbl UCIIOJIb30BaHUI BCIIOMOTaTSIIbHON
TJIOIAH IS PEIICHHS TEOMETPUYECKUX 3a/1ad.
HaxoauTs 1momaau mogoOHBIX QUryp.

BouIuucasaTh 1Iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C TPAKTUYCCKUM
coJiepKaHueM

Teopema [ludaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema [udaropa, n
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKLIHNA OCTPOTO
yIJ1a TPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILIECHHUS

B MIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joka3zpiBaTh Teopemy Iludaropa, ucnosib3oBars eé

B IIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATH ONPEIECICHHUS TPUTOHOMETPUUECKUX
(YHKIMI OCTPOTO yIJia, HPOBEPATH X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEXKYy CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO AJII HAXOKIECHUS
COOTHOILIEHUI MEXAY TPUTOHOMETPHUUYECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh OTyYEeHHBIE 3HAHUS U YMEHUS [TPU PELIEHUU
NPaKTUYECKUX 3a]1a4.

3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTUSA TEOMETPUN
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YTJ1bl B OKPY>KHOCTH.
BnucanHbie B onmMcaHHbBIE
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpYy>kHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIC YTJIbI,
YIoJI MEXTY
KacaTeJabHON U
XOPAOM.

YTibl MEXITY
XOpAaMu U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
r€OMETPUYECKUX
3ajad4.

Bzaumnuoe
PACIIOJIOKEHUE JIBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

DopMyJTHPOBATH OCHOBHBIC OIIPEAEICHUS, CBI3aHHbBIC

C yriamu B Kpyre (BIUCaHHBIN YToJl, UEHTPAJIBHBIN YroJ).
HaxoauTh BIIMCaHHBIC YTIIbI, ONUPAIOIIMECS HA OJIHY IYyTY,
BbIYHMCJIATH YIJIbI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaX, TEOPEMBI O BHUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YIJIE.

HccnenoBarb, B TOM YKCIE C TOMOIIBIO TUGPOBBIX
peCypcoB, BIIMCAHHBIEC U OIIMCAHHBIC YETBIPEXYTOJIBHUKY,
BbIBOJAUTH UX CBOMCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TU CBOMCTBA U IIPU3HAKHU IIPU PELICHUU
3az1a4y
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHM U | MEXIYy Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUHI
OBIIEE KOJIMYECTBO 68
YJACOB I10 ITPOI'PAMME
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9 KJIACC
HaunmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BUJIbI IEITEIILHOCTH 00yYarOIINXCs
(TemnI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeJeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMH TYIBIX U IPSIMBIX yTJIOB.
PelieHre TpeyroJbHUKOB ¢dysKmi yrioB ot 0° | BBIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmynbl (c paguycoM ONUCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh ¢opmyJibl AJ151 BBIMUCTEHUS IJI0IIA/1eil
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, HOpMyJIa TUIOIIAAN YETHIPEXYTOIILHUKA Yepe3 €ro
TPEYTOJILHUKOB. AUAroHaJin U yroJl MCxKay HI/IMI/I)
I[IpakTHdeckoe PemiaTh TpeyroabHUKH.
TIpUMEHEHNE Pemartsb npakTuuecKue 3a/1aun, CBOSAIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJACHUIO PA3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue noaoous. 10 [Tonsitue OcBauBaThb NOHATHE IPEOOPA3OBAHUS TOI00OUS.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHHUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS nonoous. py npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOOTBETCTBEHHBIE HaxoauTth nnpumeps! mo1001s B OKpyKaromien
AJIEMEHTHI MOJIOOHBIX | AEHCTBUTEIBHOCTH.
¢uryp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXY OTpe3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM

0 TIPOU3BEICHUHT
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJILHUKOB.
Pemats reomeTprudeckue 3aJ1a4M ¥ 3aa41 U3 PEATbHOU
YKU3HU C UCIIOJIb30BAHUEM TTOI00HBIX TPEYTOJLHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaapare
KacaTeJabHOM.
[Ipumenenue

B PEILICHUU
reOMETPUUYECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha YUCJIO.
DuU3NYECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTUHEAPHBIM
BEKTOpPAM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEJCHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJIEHHbIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
busnueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO0, HCCIEA0BATH
r€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemath reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh ckansipHOE MPOU3BEICHUE BEKTOPOB,
BBIBOJUTH €r0 OCHOBHBIC CBOMCTBA.

BbIYyMCIATH CYMMY, Pa3HOCTD U CKAJISIPHOE TIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHsITH CKaNIsIPHOE MPOU3BEACHHE IJIS1 HAXOXKICHUS
JUIMH U YTJIOB
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MIPUMEHEHHE
TS HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

IUI pelIeHus 3a1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOpPJMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEeHUE NPSIMOM.

YpaBHeHne
OKPY>KHOCTH.
Koopannate! Touek
nepecevueHus
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IPU pPEIICHUN
F€OMETPUYECKHUX

3aJa4, MPaKTHYCCKUX

3aJgad

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOpPJIMHAT, AE€KaPTOBBIX KOOPJUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPY’KHOCTH. BoIaeasiTh
MTOJIHBIM KBaJpaT JAJI1 HaXO0KJIEHUS LIEHTpa U paguyca
OKPYKHOCTH 10 €€ ypaBHEHUIO.

PemaTp 3a1a4M Ha HAXOKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY’KHOCTEM C IOMOIIBIO METOAA KOOPANHAT.
Hcnoab3oBaTh CBOKCTBA YIIIOBOTO KO3 (ULIMEHTA TPSIMOI
[P PELIEHUH 3314, ISl ONIPEAEIICHHS] PAaCIIONOKEHUS
IPSMOM.

IIpuMeHsATh KOOPIMHATHI IPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]1a4, JUIsl IOCTPOCHHS] MaTEMaTHYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPJIUHAT).
Ioab30BaThCS U1 TOCTPOEHUS U UCCIIETOBAHUI

U (POBBIMH PECypCaMH.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTUSA T€OMETPUHN
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKpYKHOCTH U
MJI0IIA/Ib KpyTa.
Brruucnenue miomaaei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmao nt. Jlnvaa
OKPYXHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CErMEHTA

®opMyJIMPOBaTh OIPECIICHUE MPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh X 3JIEMEHTHI.
IHo1b30BaTHLCSI TOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, UIMHY IYTH U PaUaHHYIO MEpY yTJIa.
IIpoBoauTH MEpexoa OT paliaHHOW MEPHI yIia

K I'paJyCHOI 1 Ha00OPOT.

OmnpeaeasaTs riomanb Kpyra.

BeiBoauts ¢opmMyJibl (B rpagyCHOM U paJuaHHON Mepe)
JUISL JUIMH IyT, TUIOIIAJEed CEKTOPOB U CETMEHTOB.
BoraucasaTs miomaan GuUryp, BKIOYAOUUMX 3J1€MEHTBI
OKPYKHOCTH (Kpyra).

Haxoaurtsb mioniaay B 3aa4ax peajqbHOU KU3ZHU

I[BI/I}KGHH}I IINTIOCKOCTH

[TonsiTHE O NIBUKEHUN
IIJIOCKOCTH.
[TapannenbHbIN
EPEHOC, MOBOPOT
[Iprnmenenue

IpU pelIeHn  3a1au

Pa30ouparte npuMepsl, WILTIOCTPUPYIOIIHE TOHATHUS
JBH>KCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MapaJIIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH X CBOMCTBA,
HAXOUTH HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPHI U OCU CUMMETPUI NpOCTEHIINX (QUTYP.
IIpumeHsiTh napajuieIbHbIN IEPEHOC U CUMMETPHUIO IIPU
pELIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEPHI).
Hcnonb3oBaTh 111 MOCTPOCHUS U UCCIENOBAHNAN

U pOBBIE peCypChl

[ToBTOpEeHue, 06000IICHNE,
cUCTEMAaTH3alliA 3HAaHUU

[ToBTOpEHUE
OCHOBHBIX ITOHITUU U

OnepupoBaTh NOHATHUAMM: (HUTYypa, TOUKA, IPSIMast, yroJl,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METOJI0B KypcoB 7—9
KJaccoB, 00001IeHe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
buryps u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
NEPIIECHIUKYJISIPHBIE
MpsIMBbIE.
OKpy>KXHOCTB U KPYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsle u
ONIMCaHHbIE
OKPY’KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimas u
OKPY’KHOCTb.
YeThIpEXyTrONbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIBHUK, MEINAHA,
OucceKkTpuca 1 BHICOTA TPEYTOJIbHHKA, TapalIeIOrpamMM,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, TPAINELHs; OKPYKHOCTb,
KacarelibHas;, paBeHCTBO U mojodue duryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPIECHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKTY MPSMBIMH, CAMMETPHUS OTHOCUTEILHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUAE, BEJIMYMHA YIJIa,
IJIOIIA/1b, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIJIOIIAAU Kpyra,
00BEMa MPSIMOYTOJIBHOTO TTapalieeue/a.
OnepupoBarb NOHATUAMU: NIPSIMOYTOJIBHASI CHCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE

U3 IpyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy pa3JIMYHBIMH YaCTSAMH Kypca.
BriOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OIIMCaHHbIE
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne oOmumx
TPEYTOJIBLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
Jpmxkenus. [logooue.
Cummerpus.
[Lnomans.
Brruncnenue
omanen. [ lnomann
NoI00HBIX QUTYP.
JlekapToBbI
KOOpPJIMHATHI Ha
MIJIOCKOCTH.

BekTopsl

Ha TTIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

88



denepanbHas padoyvas mporpamma | MatemaTtuka. 5—9 kimaccel (6a30BbIN yPOBEHB)

OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTbD, KaK C TOYKH 3PEHUS MTPAKTUYCCKUX MPIIIOKCHHUH, TaK U UX POJITU
B 00pa3oBaHMUU, HEOOXOIUMOM KaKJIOMy uenoBeKy. Bospacrtaer umciio mnpodeccuit,
Opy OBIAJCHUM KOTOPBIMH TpeOyercs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSITHOCTH U CTATUCTHUKH, TaKas MMOJATOTOBKA BayKHA JIJISI IPOJOJKEHUST 00pa30BaHUs 1
JUTs yCTIEITHOM Mpo(heCCUOHATBHOM Kapbhephl.

Kaxip1i1 4esnoBek MOCTOSIHHO MTPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A Isi 000CHOBAHHOTO TPUHATHS PEIICHHWS B YCIOBUSAX HEIOCTaTKa WIIN
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBITTUICHHE.

NmeHHo mo3ToMy OCTpO BCTaia HEOOXOAUMOCTh C(POPMUPOBATH Y 0O0YUAIOIITUXCS
(GyHKIMOHATIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B C€0Si B KaueCTBE HEOThEMJIEMOM
COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh MH(POPMAIIHIO,
MPEICTABICHHYIO B PAa3JIMYHBIX (POpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHUX
peaTbHBIX TIPOIECCOB M 3aBUCHMOCTEH, MPOW3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacu€Thl.

3HAaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMHU NPHUHIIMIIAMH cOOpa, aHajau3a |
MPEACTABIICHUS JaHHBIX W3 Pa3IUYHBIX cep KU3HM O0OIecTBa W TOCyAapCTBa
npuoOmiaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPa3BUBACT HABBIKM OpraHU3alMM Tepedopa W TMojaAcuéra dYucia
BapUAHTOB, B TOM YHCJIC B TPHKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maér matemaTudeckuid (QyHaaMeHT g (POPMUPOBAHMSI KOMITETEHITHIA
B oOsactu WHPOPMATUKH U IUEGPOBBIX TexHOJOTHH. [IpM M3ydeHUW CTATUCTUKH H
BEPOSITHOCTH O0OOTAIIAIOTCS MPEJCTaBICHUSI O0y4YalOIIMXCI O COBPEMEHHOM KapTHUHE
MHUpa U METOJIaX €ro HCCIeq0BaHusA, POpMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
WUCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM W 3aKJIaJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUU C JNaHHBIMHU IIEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposSTHOCT M CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIACICHBI CICIYIONINE
cozepxkaTebHO-MeToAnueckue JmHUK: «lIpefcTaBieHUEe MaHHBIX W ONMHUCATEIbHas
CTaTUCTUKA», «BeposTHOCTHY, «IneMeHTh KOMOWHATOpHKW», «BBenaeHne B Teopuro
rpadoBy.

Conepxxanune nuaun «lIpencraBieHne MaHHBIX W OMHUCATENIbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM i1 (POpPMHUPOBAHUS HABBIKOB paOOThI C MH(POpMaIHMEl: OT YTECHUS U
UHTEpHIpeTanun WH(OpPMAIMU, TNPEACTAaBJICHHOW B TaOnWIaX, Ha aWarpaMmax u
rpadukax, 10 cOopa, MPEACTABICHHS M aHAIKM3a JAHHBIX C UCTOJIb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEIHUX U pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOydaromuecsi yd4arcs CUdTHIBAaTh M HWHTEPIPETHPOBATH JaHHBIC, BBIABUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIITNE TUIIOTE3bI, PA3MBIIIATH HaJ (PaKTOpaMu,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, U OIICHMBATh MX BIUSHUE HA paccMaTpUBacMble
BEJIMYMHBI U TTPOLIECCHI.

NHTyUTUBHOE TIPEACTABICHUE O CIy4YallHOM W3MEHYMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI MU3y4YECHUS
TEOpUH BEpOSATHOCTEH. bolbilioe 3HaueHne UMEIOT MPAKTUYECKHUE 3aJaHMs], B YaCTHOCTH
OTIBITHI C KJIACCUUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBaONOA00us CITyd4aifHOTO COOBITHSI.
[Ipu n3yueHuun yueOHOro Kypca oOydaronrecs: 3HaKOMSITCSL C IPOCTEHIITUMU METOJIaMU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIyYalHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU HCXOJIaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemate OoJiee ClOKHbIE 3a7aun. B yueOHbIN Kypc BXOAST HayaJIbHbIE MPEACTABICHUS
O CIIy4YailHBIX BETUYMHAX U UX YUCIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOydYaromuxcs
C MHOXXECTBaMH W OCHOBHBIMHU OTEpAIUsIMU HaJ MHOXECTBAMH, PacCMaTPHUBAIOTCS
npUMepsl TPUMEHEHHUs /IS pelIeHHs 3ajad, a TakKe HCIONb30BaHUs B APYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MPEAMETAX.

B 7-9 knaccax uszydaercs yueOHbIN Kypc « BeposITHOCTB U CTaTHCTHKAY, B KOTOPHIA
BXOJAT paznensl: «[IpencraBieHne AaHHBIX M OMMCATEIbHAs CTATUCTHKA,
«BeposTHOCTBY, «dNIeMEeHTh KOMOMHATOPUKNY, «BBeneHne B TEOpHUIO rpadoBy.

OOmiee 4YMCIO YacoOB, PEKOMEHJOBAHHBIX [IJII M3y4YEeHHs] Y4eOHOro Kypca
«BeposTHOoCTh M cTatrcTHKay, — 102 dvaca: B 7 kiacce — 34 vaca (1 yac B Hemeno),
B 8 knacce — 34 vaca (1 gac B Hemeno), B 9 kiacce — 34 yaca (1 yac B Hezelio).

COJAEPKXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienrie JaHHBIX B BUJEe TaOiuil, Auarpamm, TpadukoB. 3amosiHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHArpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX MpoiieccoB. M3pieuenne nHpopMauuu U3 auUarpamMm u
Ta0JIMIL, UCTIONB30BAHNUE U MHTEPHIPETALINS TaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apu@MmeTudyeckoe, MeauaHa, pa3Mmax,
HauOOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHoN
U3MEHYHUBOCTH.

CrnyyaliHbIil SKCIEPUMEHT (OIBIT) U CIy4daifiHoe coObITHe. BeposSTHOCTh U yacToTa.
Ponb ManoBeposITHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITHI B IPUPOJAE U B OOILIECTBE.
MoHeTa 1 urpanbHas KOCTb B TEOPUHU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pédep U cymMmapHasi CTETICHb
BepunH. [Ipencrasnenue o cBszHoctu rpada. lenu u nuxiel. [Iytu B rpadax. O6xoxq
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rpada (disiepoB myTh). IIpeacraBnenue 06 opueHTHUpoBaHHOM rpade. Perenue 3amgau
C TIOMOIILI0 TPadoB.

8 KJIACC

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

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXkeCTBO. Onepaluy HaJi MHOKECTBaAMMU:
oObeIMHEHUE, TepeceueHue, aonojgHeHue. CBOICTBa omnepanuil HajJ MHOYKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACTIPEAEIUTENBHOE, BKIKOUeHus. cnonb3oBanne
rpa)uyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHUM, ITPU PELICHNUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlHcliepcuss M CTaHOAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITUS. BeposiTHOCTH
coObITUH. OMBITBI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoONCTBa NEPEBBEB: €IMHCTBEHHOCTh IYTH, CYIIECCTBOBAHHUE BUCIYECH
BEpUIMHBI, CBSI3b MEXKJY YHCIOM BEpIIMH M 4uciioM pedep. IlpaBuio yMHOXKEHHS.
Pemenue 3aiau ¢ momoipto rpados.

[IpotuBonomnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTuii. HecoBmecTHble coObITHSA. DOpMysa CIOKEHHUS BEpPOSTHOCTEH. Y cCiIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
JKCIEPUMEHTAa B BHUJE JepeBa. PemieHne 3amad Ha HAaXO0XKIEHUE BEPOATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYATHOTO SKCIEPUMEHTA, Juarpamm Jitepa.

9 KUIACC

[IpencraBienne MaHHBIX B BUJIE TaOJUIl, AUarpaMm, rpadukoB, UHTEpHpETAIUs
JMaHHBIX. UTeHHEe U OCTPOCHHE TaOIHII, TUarpaMm, rpaukoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u Qaktopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosbHUK
[Tackains. Pemenue 3amay ¢ MCNosib30BaHUEM KOMOWHATOPUKH.

I'eomerpuyeckas BeposTHOCTh. CiyuallHbIE BBIOOP TOYKH U3  (QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex u Heygaya. Cepust ucnbITaHuil 10 nepBoro ycrnexa. Cepust
ucneITanuii bepaym. BepostHocTu coObITHIT B cepun UcTibITaHUN bepHyu.

CnyyaiiHas BeJIMYMHA W PACHpPENeNICHHE BEPOSITHOCTE. MaremaTuueckoe
oxujanve u aucrnepcus. [Ipumepbl MaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIy4YalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm.

[Tonsartue o 3akoHe 60bIINX Yncell. 3Mepenre BeposiTHOCTEN C MOMOIIBIO YacTOT.
Ponb u 3nHaueHne 3aKkoHa OOJBIMX YUCENT B IPUPOJIE U OOIIIECTBE.
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HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJbTATHl OCBOSHHUS NPOTPAMMBI yUeOHOTO Kypca K KOHILY
o0yueHus B 7/ KJiacce:

Uurtate wuHOpMammio, NpeACTaBIeHHYIO B Tabiuiax, Ha JAWarpaMmax,
MIPEICTABIISATh TAHHBIE B BUJIE TAOJIHII, CTPOUTH TUArPaMMBbI (CTOJIOMKOBEIE (CTOJIOUATHIC)
U KpYT'OBBIC) IO MacCHBaM 3HAYEHUM.

OnuceIBaTh M1 UHTEPIPETUPOBATH PEATIbHBIE YUCIIOBBIE JaHHbBIC, MPEICTABICHHbBIC
B TAOJIMIIaX, HA AUAarpamMMmax, rpadukax.

Hcnonb30BaTh 711 ONMKUCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKH: CPEAHEE
apupMeTHIECKOE, METMaHa, HanOoJIbIIIee M HAaMMEHBITICE 3HAYCHUS, pa3Max.

NwmeTts npeacraBiieHre 0 Cy9aiHOM M3MEHYMBOCTH Ha IpUMeEpax 1eH, PU3ndecKux
BEJIMYMH, AHTPOMOMETPUYECKUX [AHHBIX, UMETh MPEICTABICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC peE3yIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

N3Bnekate 1 mpeoOpa3oBbIBaTh UHPOPMAIMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
JarpaMm, rpauKoB, IPEICTaBIATh JaHHBIE B BUJIE€ TA0JNIHUII, TUarpamMmm, rpaukoB.

OnuceIBaTh JTAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENIC: CPEAHUX 3HAUEHU
U Mep paccerBaHus (pa3max, JUCHIEPCHs U CTaHIapPTHOE OTKIIOHEHUE).

HaxonuTh 9acTOTBHI YHCIOBBIX 3HAYEHHUHM M YaCTOThI COOBITHH, B TOM 4YHCIIE
10 pe3yJIbTaTaM U3MEpPEHUN U HAOIIOCHUH.

Haxonutb BEpOSITHOCTH CIIy4allHBIX COOBITHII B OIbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU.

Ucnonb3oBaTh rpaduyeckue MOJACIU: JEPEBO CIy4ailHOTO JKCIIEPUMEHTA,
ayarpaMMBbl Diiiepa, YucaoBas npsimas.

OnepupoBarh MOHATUSIMU: MHOYXECTBO, IOJMHOKECTBO, BBIMOJHATH OMNEPALUU
HaJl MHOXKECTBaMH: 00bEIMHEHUE, TIEPECCUCHUE, AOMOTHEHUE, TEPEUUCIIATh FIEMEHTHI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduyeckoe MpefCcTaBICHUE MHOXECTB M CBSI3ed MEXAY HUMHU
JUIS. OMMCAHMS TMPOLIECCOB M SABJIEHUM, B TOM YHCIIE NPU PELUICHUU 3aJad U3 APYTUxX
y4€OHBIX MTPEAMETOB U KYyPCOB.

[IpeameTHBIC pE3yJIbTaTBl OCBOEHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
obOyuenus B 9 kiacce:

W3Bnekath u mpeoOpa3oBbIBaTh WH(DOpPMAINIO, MPEACTABICHHYIO B Pa3JIMYHBIX
WUCTOYHUKAX B BHUJAC TaOuWIl, aAuarpamMm, rpaduKoB, MPEJICTaBISATh JaHHBICE B BHJIC
Ta0HII, TuarpamMm, rpaduKoB.
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Pemarp 3agauM  OpraHu3oBaHHBIM  IIepeOOpOM  BapUaHTOB, a  TakKkKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUJI U METOJIOB.

Hcenonp30BaTh OnucaTeNbHbIE XapAKTEPUCTUKH TSI MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHSI U MEPBI pACCEUBaHUS.

HaxoguTe 4acTOThl 3HAYEHUN M YacCTOThl COOBITHSA, B TOM YHCIE MOJb3YSCh
pe3ysbTaTaMu NpOBEAEHHBIX U3MEPEHUI U HAOIIOACHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYCHHBIX OIBITaX, B TOM YHCIIE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX HUCIBITAHUN
J10 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUN bepHyIun.

VMeTb npeAcTaBiIeHUE O CIIy4YalHOM BEJIMUMHE U O PACIPENEICHUH BEPOSTHOCTEMN.

NmeTes mpenacTaBieHHEe O 3aKOHE OONBIIMX YHCEN Kak O MPOSBICHUH

3aKOHOMEPHOCTH B CIIyYalHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIKUX YHCEN
B IIPUPO/I€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Haumenosanue paznena |KosmuecTBo OCHOBHOE COZIEpKAHNE OCHOBHBIE BUJIBI IEATETLHOCTH 00yYarOIIMXCs
(Temsl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 IIpencraBienne naHHBIX OcBauBaTh COCOOBI MPEICTABICHUS

B TaOymmmax. [Ipaktudeckue
BBIYHCIICHUS TT0 TAOTMIHBIM
na"aeIM. M3Biieuenne u
WHTEpHpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
paboTta «TalauIb.
['paduueckoe
MIPE/ICTABIICHUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpamMm. Urenue u
MOCTPOEHUE IUArpamM.
[Ipumepsl neMorpaduueckux
JTUarpaMm.

[IpakTrueckas pabora
«JlmarpaMmsbD»

CTAaTHCTUYECKUX JAHHBIX U YMCIOBBIX MACCHBOB
C TIOMOIIBIO TaOJIHI] U IMarpaMM C UCTIOJIb30BaHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpadudeckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOIYKIIMH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMeTHYeCcKoe.

Menuana yncioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJIbHON TEHJESHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpennee apupMeTUIecKoe, MeIuaHa.
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Y CcTONUMBOCTS MEUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TIOMOIIBIO
cpenHero apuMeTn4eckoro U Meuansl. Pemars
3a]1a4M.

HM3yuyarh CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
NPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHMsI YUCIIOBOIO MACCUBA, Pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a OnmMCcaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEISIMU UCCIETIOBAHUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CnyyaiiHast "3BMEHYMBOCTD
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynmupoBka.
I'mcrorpaMmel.
[IpakTuueckas pabora
«CrnyyaiiHasi U3BMEHUYUBOCTH)

OcBauBaTh NOHATHSA YACTOTA 3HAYECHHI B MaCCHBE
JAHHBIX, TPYIIIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh U aHAJIM3MPOBATH T'CTOIPAMMBI,
noAOMpPaTh MOAXOASAIINN [Iar TPYIIUPOBKH.
OcBauBaTthb rpaduyecKkue NpeacTaBICHNs Pa3HbIX
BHJIOB CIIy4ailHOM U3MEHUYMBOCTH, B TOM YHCIIE

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

Brenenue B Teoputo rpadoB

['pad, Bepumna, pedpo.
IIpencraBnenue 3amauun

¢ nmomotpio rpada. CTeneHpb
(BaJIECHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
CTeIeHb BepIiuuH. Llens u

OcBauBath NoOHATHA: Tpad, BepiirHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIHMHBI), [IETh U
UK.

OcBauBaTh NOHSTHS: TIYTh B rpade, SiIepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOUCK CYMMBI CTEIIEHEW BEPILIUH
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nuki. [1yTe B rpade.
[Ipencraienue o CBI3HOCTH
rpada. O6xox rpada
(21J1IepOB IMyTh).
[IpencraBienue

00 OpHEHTHPOBAHHBIX

rpadax

rpacda, Ha mouck 06xoxaa rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10CO0BI MPECTABICHUS 33]a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE 1eTH, (yHKIIMOHATBLHBIC
COOTBETCTBUS) Ha IpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aiiHbIl OTIBIT U
CIIy4aifHOE COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSTHBIX U
MPaKTUYECKU JTOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiectBe. MoHeTa u
UrpaigbHas KOCTh B TEOPUHU
BEPOSITHOCTEM.
[IpakTrueckas pabora
«YacToTa BbIaICHUS OPJIay»

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
clly4aiiHOE COOBITHE, MAaJTOBEPOSATHOE U IIPAKTHUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTH MaJIOBEPOSITHBIX COOBITUI

B IPUPOJE U OOIIECTBE HA BAXKHBIX PUMEPaX
(aBapuu, HECYACTHBIE CITy4au, 3al[UTa IEPCOHATBHOU
uH(popMalu, nepeaayda TaHHbIX ).

H3yuyaTh poib KJIaCCUYECKUX BEPOSITHOCTHBIX
Mojieniel (MOHETa, urpajbHasi KOCTb) B TEOPUU
BEPOSTHOCTEM.

Ha0uronath U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
HKCIEPUMEHTAaX, B TOM YHUCIIE C MOMOILBIO LIUPPOBBIX
pPECYpPCOB, B X0/I€ MPAKTUYECKON pabOThI

O06o06menue,
CUCTEMATH3aUs 3HAHWI

[IpencraBieHne JaHHBIX.
OmmcarenbHast CTAaTUCTHKA.
BeposTHOCTS CitydaitHOTO
cOOBITHA

IHoBTOPATH U3yUYEHHOE U BHICTPAUBATDH CUCTEMY
3HaHUU.

PemaTh 3agaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
OOcyxaaTh NpuUMepbI CITyYaHbIX COOBITUH,
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MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIH B IPUPOJIE U KU3ZHU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOIT PAMME
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8 KJIACC
HanmenoBanue pasaena  |[KoandecTso OcHoOBHOE cozepKaHne OcCHOBHBIE BUJIBI JIEATEIBHOCTH 00YyYarOIIMUXCs
(Tembl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH U3yYEHHOE U BHICTPAMBATh CUCTEMY

7 xnacca

OnucarenbHasi CTATUCTHKA.
CnyyaiiHas U3MEHUUBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyyaitHbie COOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UrpajibHasl KOCTh

3HAHUH.

PemiaThb 3aga4m Ha IPEACTABIICHNUE U ONTMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pemarp 3a1auun Ha NpeCTaBICHUE TPYIIITUPOBAHHBIX
JIAaHHBIX U OMKMCAHUE CIIYYalHON M3MEHUYMBOCTH.
Pemiateb 3aga4mn Ha onpeAEIEHUE YACTOTHI
CITy4alHBIX COOBITHUM, 00CYXICHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyUYaHBIX COOBITUM, UX
PO B PUPO/JIE U KU3HU YEIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne JaHHBIX

Otknonenus. Jucnepens
YUCJIOBOTO HAabopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpamMmebl paccemBaHMs

OcBanBaTh NOHATHSA: TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE, UCIIOJIb30BATh 3TU XapaKTEPUCTUKH
JUISL ONMCAHUSI PACCEUBAHUS JAHHBIX.

BoiaBUraTh runorte3bl 00 OTCYTCTBUU WM HATMYUHU
CBSI3M IO IMarpaMMaM PacCEUBaAHUS.

CTtpoutsb quarpaMMbl paCCEMBAHUS TTO UMEIOIINMCS
JTAaHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMIIBIOTEPA
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MHoOXecTBa

MHOXeCTBO, IIOJIMHOKECTBO.
Onepaiuu Haj
MHOKECTBAMU:
o0beIMHEHNE, IEpeCceUeHuE,
JIOTIOJTHEHHE.

CgolicTBa onepanui

HaJ MHOKECTBAMHU:
MIEPEMECTUTENBHOE,
coueTaTeabHoe,
pacrpeeuTeNIbHOE,
BKJIIOUCHHUS.

['paduueckoe
MIPEJICTABICHUE

MHOKECTB

OcBauBaThb NOHATHUS: MHOKECTBO, 3JIEMEHT
MHOYKECTBA, IOJIMHOKECTBO.

BbInoIHATH Onepanum Ha/l MHOXKECTBAMMU:
o0beIMHEHNE, TEpeceueHue, TOMOTHEHHUE.
Hcnmoab30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COYETATENBHOE, PACTIPEICTUTEIBHOE, BKIFOUEHHUS.
Hcnoan3oBath rpaduyeckoe npeicTaBieHre
MHOKECTB IIPH OMMCAHUU PEAIBHBIX MPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KYpCOB

BeposTHOCTS Cily4yaliHOTO
cOOBITHUS

DnemMeHTapHbIe COOBITHS.
Cmyyaitabie cOOBITHS.
biaronpustcTByronme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHH.
OnBITH C PABHOBO3MOXXHBIMH
AJIIEMEHTaPHBIMU COOBITUSIMHU.
Crny4alinbiii BEIOOD.
[IpakTrueckas pabora
«OnbITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NMOHSATHSI: DJIECMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUIUX SJIEMEHTAPHBIX COOBITHI,
PABHOBO3MOXHBIE 2JIEMEHTAPHBIE COOBITHS.
Pemiathb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI
CIIy4allHOTO OMbITA.

Pemarp 3a1a4m Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOIIFIO0 KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YaATh ONBITHI

C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIEJNIE) B X0/ MPAKTUYECKON paboThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pe€o6ep. [IpaBuino yMHOKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad 0e3 1uKIIa,
BHCSIUas BepIIMHA (JIUCT), BETBb JEpeBa, MyTh

B JICPEBE, AUAMETP JIEPEBa.

H3yuars cBOMCTBA JIepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXAY IBYMsI
BEPIIMHAMU, CBA3b MEXK/Iy YHCJIOM BEPIIMH U YUCIOM
péoep.

Pemiars 3a1a4M Ha IONUCK U IEPEUHCIICHUE Iy TEU

B JIEpPEBE, OINPEACIICHUE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0/1 OMHAPHOTO JIEpEeBa, B TOM YHUCIIE

C IPUMEHEHHEM TTpaBUia YMHOKEHHUS

Cmy4aitHble COOBITHS

[IpoTHBOIIONI0XKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIepeceueHre
coobITuil. HecoBmecTHbIE
coObITHs. PopMmyiia
CJI0KEHUSI BEPOSATHOCTEM.
[IpaBuio yMHOXeHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BEPOATHOCTH. HezaBucumMbie

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevyeHne coobITUi, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOATHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3agaum, B TOM 4Kclie TEKCTOBBIC 3aa4H

Ha OTPEICIICHNE BEPOSTHOCTEH 0ObETUHECHHUS U
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coosiTus. [IpencraBnenue
CIIy4aiiHOT'O SKCIIEpPUMEHTA
B BHJIC JIepeBa

MepecevyeHUs COOBITHI C MTOMOIIBIO YUCIIOBOM
npsAMOii, TuarpamMm Ditiiepa, GopMyJIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEW, YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (ONpe/eeHs ) He3aBUCUMBIX
COOBITHIA.

Pemarts 3a1a4um Ha onpeieiCHUE U UCTI0JIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiath 3a1aun Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CIIy4allHOIO OMbITa

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHI

IIpencraBnenne qaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padrl. BepostHOoCTh
CITy4aiiHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPATH H3YUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUU.

Pemars 3agaun Ha NpeICTaBIICHUE U ONKMCAHUE
JTAHHBIX C TIOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npumMeHeHueM rpados.

Pemars 3agaumn Ha HaxX0XI€HUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarb 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BbETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIYHYalHOTO OIBITA.
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Pemarsb 3aga4u Ha niepevncieHne KOMOUHAIIHIA
(4ucia nepecTaHOBOK, YUCIIA COYETaHUI),

Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroybHuKa Ilackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yYarOIIMUXCs
(TempbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IMoBTOPATH U3YYCHHOE U BBICTPANBATH CHCTEMY

8 kitacca

OnucarespbHas CTAaTUCTHKA.

Omnepanuu Hai COOBITHUSMU.

HezaBucuMocTs COOBITHIA

3HAHUM.

PemaThb 3a1aum Ha IPECTABICHUE U ONMCAHUE
JTAaHHBIX.

PemaThb 3aga4m Ha HAX0XKACHUE BEPOSTHOCTEM
00BbEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MIPEJICTaBICHUM U JIepeBa CIIy4ailHOTO OIBITA.
Pemarts 3agaum Ha nepevnciIeHHe KOMOUHAIIUMA
(4nciia mepecTaHoBOK, YMCIIa COYSTAHUMN ),

Ha HaXO0XKJICHUE BEPOSITHOCTEN COOBITUIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

DNeMeHTbl KOMOMHATOPUKHU

[IepectanoBku. @akropual.

CoueraHus ¥ 4KUCIIO0
couyetanuil. TpeyroapHuK
[Tackans. [IpakTnueckas
paboTta «Beruncienue
BEPOSATHOCTEU

C UCTI0JIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, yIOpsA0UeHHas rapa, Tpolka 00bEeKTOB,
nepecTaHoBKa, (akTopuai Yucia, CoueTaHue, YUCIIo
COYETaHuM, TpeyroiabHuk llackans.

Pemars 3a1a4M Ha IepeyncICHAE YIIOPSJOUYECHHBIX
nap, TpOeK, IEPEUNCIEHUE TIEPECTAHOBOK

Y COUYETAHUM DJIIEMEHTOB PA3JIUYHBIX MHOMKECTB.
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KOMOMHATOPHBIX (PYHKIIHIA
AIEKTPOHHBIX TAOIUI

Pemiath 3a7a4u Ha MPUMEHEHHE YHCIIa COYCTAHUN

B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPHUKY, 331241

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIILIO
DJIGKTPOHHBIX TAOJUI] B X0J1€ IPAKTHUECKON pabOTHI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTy4daliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHSITHE TEOMETPUUECKON BEPOSATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYT'OJIbHUKA, KPYTra, OTPE3Ka WK TyTH
OKPYHOCTH, YHCJIOBOTO MPOMEKYTKA

Wcneitanus bepryiu

HcneiTanue. Ycnex u
Heynada. Cepust UCTIBITAHUN
JI0 TIEPBOTO yCIIeXa.
Ucneitanus bepryium.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [IpakTnueckas
pabora «cnpiTanus
bepnymm»

OcBauBaTh MOHATHSA: UCIIBITAHUE, YIIEMEHTAPHOE
COOBITHE B UCIIBITAHUHU (YCIIEX U HEYyAaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOTO yCIIeXa
(Heynmaum), cepusi uCnibITaHuil bepHym.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUU UCIIBITAHUI JIO TIEPBOTO yCIIEXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUUECKOM ITPOTrPECCUU.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepnym, Ha HAX0XKIECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIa YCIIEXOB B CEPUM UCIIBITAHUI
bepnym.

N3yuyats B X0/1€ NPaKTHYECKOH padoTHhlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYpPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUH UCTIBITAHUMN
bepnymmn

CnyudaiiHasi BeIMYMHA

CrnyyaiiHas BeJIMYMHA U
pacrpenieneHme
BEPOSITHOCTEH.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [IpuMepbl
MaTeMaTUYECKOTO 0KUAAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBL.

[TonsiTue o 3aKkoHE OOMBIINX
yucei. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akona
OOJIBIIINX YHCEI

OcBOUTH NOHATHSA: CITy4YaiiHas BEJINYMHA, 3HAUCHUE
CJIy4alHOM BEJIMYMHBI, PACIIpE/ICIICHUE
BEPOSTHOCTEH.

N3y4yars 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIECHUS], IPYTUe
V3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS

B Kypce CTaTUCTHKHU), MOJICTIbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(OpocaHre MOHETHI, UTPATBHON KOCTH, CO CITy4YaiiHBIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE OKUTAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT IUCIIEPCUU YUCIIOBOTO Habopa.

Pemiars 3a1a4M Ha BEIYMCIIEHUE MATEMATHYECKOTO
0’KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIPENEIEHUI0, B TOM
YyCIIe 33714, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

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

YU CJIE PACIPEICIICHUS CIIy4alHOW BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUU UCIIBITAHUN bepHyum.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSITHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIIbI0 4acToT. O0CyxKAaTh POJIb 3aKOHA
00JBIIMX YKCeNl B 0OOCHOBAaHUHM YaCTOTHOTO METOAA
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOWYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YUCEN B IPUPOJIE U
B )KU3HH YEJIOBEKA

O060011eHrEe, KOHTPOJb 10 [IpencraBneHue 1aHHBIX. IIoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTATUCTHUKA. 3HAHUM.
BeposaTtHocTh Cliy4aliHOTO Pemarp 3a1aumn Ha IPECTaBICHUE W OMTUCAHUE
COOBITUSI. DJIEMEHTBI JIAaHHBIX.
koMOuHaropuku. CiayyaitHele | Pemiath 3aJa4yu Ha HaX0XKIEHHUE BEPOSTHOCTEH
BEJIMYMHBI U pacIpeIeICHUS COOBITHI, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITHAMU,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHM, BBIYUCIIATH BEPOSTHOCTH B OIBITaX
C CEpUSMH CITyYANHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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