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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo MaremaTtuke Juisi oOydaromuxcsi 5—9 kiaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B mporpamme Mo MaTe€MaTHKE YYTEHbl HJEH W TOJIOKECHUS
Konnenmuu pa3Butus MatemMaTudeckoro oopaszoanus B Poccuiickoit deneparmm.

[Ipeamerom MaTeMaTHKH SIBISIOTCS (DYHIAMEHTAJIbHBIE CTPYKTYPhI HAILIET0 MUpPA —
MPOCTPAHCTBEHHbIE (POPMBI U KOJUYECTBEHHBIE OTHOIIECHHUS (OT MPOCTEHIIUX,
YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, O JIOCTATOYHO CIOKHBIX, HEOOXOIUMBIX
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JUTSL pa3BUTHUSL HAYYHBIX U IPUKIAJHBIX Hei). MareMaTnyeckue 3HaHUSI 00eCeunBatoT
[IOHUMAHWE NPUHLUIIOB YCTPOWCTBA W HCHOJB30BaHUS COBPEMEHHOM TEXHUKH,
BOCHPUATHE W MHTEPIPETALUIO COLMAIBHOW, DJKOHOMHUYECKOW, IOJIUTUYECKOU
uH(pOpMaIK, al0T BO3MOYKHOCTH BBIIOJHATH PACUETBl UM COCTABIATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYJIbI, BIAAETh MPAKTUYECKUMU NPUEMAMH T€OMETPUUYECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOPMAIINUIO, MPEACTABICHHYIO B BHJAE TaOJUIL,
auarpaMM U TIpaHUKOB, JKUTb B YCJIOBHUSX HEONPENEIEHHOCTH U IMOHUMATh
BEPOSITHOCTHBIN XapakTep ClIy4allHbIX COOBITUH.

N3yuyenue marematukud QopMupyer y oOydarouMxcss MaTeMaTUYeCKUd CTHIIb
MBIIIJIEHUS, TTPOSBIISIIONINICS B ONpeIeEHHBIX YMCTBEHHbBIX HaBbikax. OOyyatroniuecs
OCBaMBAalOT TaKue MPUEMBI U METOAbl MBIIUICHUS, KaK WHAYKIHUS W JETyKIus,
000011IeHHe W KOHKpeTH3alus, aHaIU3 M CHUHTE3, Kiaccudukanus U cucTeMarusalus,
abctparupoBanue 1 aHanorus. OObeKThl MATEMAaTUYECKUX YMO3AKITIOUEHUH, MpaBUiIa UX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHHM3M JIOTMYECKHX IOCTPOCHUM, CIOCOOCTBYIOT
BbIpa0OTKE yMeHUs (OPMYIHpPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYKICHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTMYECKOE MbIlUIeHHEe. V3yueHne maremMaTukud oOecrednBacT
dbopMHUpoOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHTAHHE yMEHUMN
NEHCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEPUICHCTBOBATH H3BECTHBIE H
KOHCTPYHPOBaTh HOBBIE. B mpoliecce penienus 3a1a4 — OCHOBOM y4eOHOU AesTENbHOCTH
Ha YpOKaX MaTeMaTHUKH — Pa3BUBAIOTCSI TBOPUYECKAS U MPUKIIAAHAS CTOPOHBI MBIIICHHUS.

OO0yuyeHue maTeMaTUKe TAET BO3MOXKHOCTh Pa3BUBATH Y OOYYAIOMIMXCA TOYHYIO,
palMoHaIbHYI0 W WH(POPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJyiee ITOIXOJISAIINE
SA3BIKOBBIC, CHUMBOJUYECKHE, TPaQUUYECKUE CPEACTBA I BBIPAKCHHS CYXXICHUU U
HaIJISIAHOTO UX MPECTaBICHUS.

[Ipy w3ydyeHUM MaTeMaTUKH OCYIIECTBISETCS OO0Iee 3HAKOMCTBO C METOJaMH
MO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUSAMA O MIPEAMETE U METOJAX MAaTeMaTHKHU,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUS] MaTeMaTUKH JIJIs1 PEIICHHS] HAyYHbIX U IPUKIAIHBIX 3a7a4.

[TpuopureTHpIMU LEISIMU 00yUYEHHSI MaTeMaTuke B 5—9 Kiaccax sBISIIOTCS:

dbopMupoBaHUE IICHTPATBHBIX MAaTEMATHYECKUX TMOHSATUH (YHMCIIO, BEIWYWHA,
reoMeTpudeckas Qurypa, NepeMeHHas, BEpPOSTHOCTb, (PYHKIHUS), 00€CIIeunBarOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUYECKOr0 00pa3oBaHusl 00ydaroLIuXCs;
MOJIBE/ICHHE O0YYAIOIIMXCS HA JIOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3U
MaTeMaTUKH W OKPYXaroUIero MHUpa, NOHMMAaHWE MaT€MaTHKU Kak 4YacTh oOmen
KyJbTYpbl YEJIOBEYECTBA; PAa3BUTHE HMHTEJJIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydaromuxcs, I03HABATEJIbHOM  AKTHUBHOCTH,  HCCJIEAOBATEIBCKHX  YMEHUH,
KPUTUYHOCTH MBIIUICHNS, HHTEpeca K HW3YYEHUI0 MaTeMaTUKH; (OpMUpPOBAHUE
(GYHKIMOHAIBHOM MaTeMaTUYECKOM TPaMOTHOCTH: YMEHUS



pacno3HaBaTh MPOSIBICHUS MaTEMAaTHYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CHUTYallUSIX W TIPH HU3YYEHUH JAPYTHX Yy4EOHBIX HPEIMETOB,
MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HUX Ha A3bIKE
MaTeMaTUKH M CO3/1aBaTh MaTEMAaTUYECKUE MOJENU, IPUMEHATh OCBOCHHBIN
MaTeMaTU4eCKUM ammapaT Uil pelleHHs [PaKTUKO-OPUEHTHUPOBAHHBIX — 3aj1ad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJIYUYEHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUU COAEPKAHUSA IPOrpaMMBI IO MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIUUCIEHUS», «Anredpa» («AnreOpandyeckue BBIPAKEHUA», «YpaBHEHUA U
HEpaBeHCTBay), «DyHKIUNY», «I'eomerpusi» («I'eomeTpruueckue GUrypbl U UX CBOWCTBAY,
«M3mMepeHne TeOMETPUYECKUX BeIUYMH»), «BeposTHOCTh M cratucTukay. JlaHHbIe
JUHUMU Pa3BUBAIOTCS MapajlieNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCHUMO OJHA OT JIPYTOM, & B TECHOM KOHTAKTE U B3aUMOJECHCTBHM.

Copepsxkanue nmporpaMMbl 0 MaTEMaTHKE, paclpeAesi€HHOE M0 TojaM o0y4yeHus,
CTPYKTYPHUPOBAHO TakuM 00pa3oM, 4TOOBbl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM
BolpocaM  oOyuwarouiyecst — oOpalllajJuchb  HEOJHOKPAaTHO, 4YTOObl  OBJAJCHHE
MAaT€MAaTUYECKUMH MOHATUSMUA M HAaBBIKAMHU OCYILIECTBISAJIOCH MOCIEAOBATEIBHO H
IOCTYNaTeIbHO, C COONIOJICHHEM IIPUHLIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIYI0 CHCTEMY MaTeMaTHMUYECKUX IMpeICTaBICHUM oOydaromuxcs,
paciupsis ¥ yrayO0ssis e€, o0pa3ysi IpOUHble MHO)KECTBEHHBIE CBA3H.

B cootBerctBUu ¢ ®PI'OC OOO maTtemaruka SIBIsSETCS 00S3aTEIbHBIM YYCOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOrO 001ero oopasoBanus. B 5-9 knaccax matemaTuka
TPAaIUIIMOHHO U3YYaeTCs B paMKaX CIEIYIONINX yUeOHBIX KypCOB: B 5—6 Ki1accax — Kypca
«MatemaTtukay, B 7-9 kitaccax — KypcoB «Anreopay (BKIr0UYas JIEMEHThI CTATUCTUKH H
Teopun BeposiTHocTel) u «l'eomerpusa». Ilporpammoii mo MaTeMaTHKE BBOJMUTCS
CaMOCTOSITEIbHBIN y4eOHBIN Kypc « BeposSTHOCTD U CTaTHCTHKAY.

OO0miee 4uCIO 4acoB, PEKOMEHIOBAHHBIX NJIsi M3YYCHHUS MaTeMaTuku (0a30BBIN
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00ImIero oopaszoBanus, — 952 gaca: B 5 kimacce — 170
gacoB (5 yacoB B Hezeno), B 6 kinacce — 170 gacoB (5 9acoB B Henenio), B 7 kinacce — 204
yaca (6 yacoB B HeJeno), B 8 kiacce — 204 gaca (6 yacoB B Hezento), B 9 kiacce — 204
yaca (6 4acoB B HEJIEIIIO).

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSAA MIPOI'PAMMBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MaTeMaTKy Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMsI HAIIPABICHO Ha
JNOCTH)KEHUE  OOyYalollUMHCS JIMYHOCTHBIX, METANpeAMETHbIX W  MPEAMETHBIX
00pa3zoBaTeIbHBIX PE3YJIbTaTOB OCBOCHHS yU€OHOIO MpEIMETA.



JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE  pe3yJIbTATBI ~ OCBOEHUS  NIPOrpaMMBl IO  MaTeMAaTHKe
XapaKTepU3yrTcs: 1) maTpuoTuyeckoe BOCIUTAHUE:

MPOSABICHUEM HMHTEpPECa K MPOLUIOMY U HACTOSIIEMY POCCUHUCKOW MaTEMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUHCKOU
MaTEMaTUYECKOW IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX JOCTHKEHHUM B APYTUX HAayKax H
MPUKIaJAHBIX cepax;

2) rpaKJIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIINTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEH Tpa)K/IaHNHA U pealn3aluu ero mnpas,
OpE/CTaBIEHUEM O MAaTEeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYD, SIBICHHH, POLIETYpP IPaskIaHCKOTO O0IIecTBa (HanmpuMep, BEIOOPHI, ONPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MpOoOJIeM, CBA3AHHBIX C MPAKTHUYECKUM
OPUMEHEHHEM JIOCTUKEHUW HAyKHW, OCO3HAHUEM BaXXHOCTH MOPAIBHO-I3THUECKUX
HPUHIIMIIOB B ICATCIILHOCTH YYEHOTO; 3) TPY/0BO€ BOCIIMTAHHE:

YCTAHOBKOM HA AaKTUBHOE Yy4YyacTHE B PEIICHUM MPAKTHUYECKUX 3a7ad
MAaTeMAaTHYE€CKON  HAMpaBJIECHHOCTH, OCO3HAHMEM BAXXHOCTM  MAaTEMATHYECKOTO
oOpa3oBaHHs Ha MPOTSIKEHWH BCEM JKU3HU [UJIsl YCHEHIHOW mpodeccHoHaIbHON
NESTENBbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHJIMBHUIYaIbHOU TpaeKTOpuM OOpa30BaHMSI M >KMU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB M OOIICCTBEHHBIX MOTpPEeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY W 3CTETUYECKOMY  BOCIIPHUSITHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/lay, pEIIEHUH, pacCyXACHUH, YMEHUIO BUICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IIEHHOCTH HAYYHOTO MO3HAHMSI:

OpHUEHTALMEN B IESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEIIOBEKa, MPUPOJALI U OOIIEecTBa,
MOHMMAaHUEM MAaTeMAaTHYECKOW HAyKU Kak chephl YeTOBEUYECKOU JACATEIHHOCTH, STANOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISI DPa3BUTUA LMBWIM3ALMU, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKA W MAaTEMAaTHYECKOM KyJbTYpOM KaK CpPEACTBOM IO3HAHUS MHPA,
OBJIQJICHUEM MPOCTEUILIMMHU HABBIKAMH HCCJIEIOBATENBCKOMN AEATEIIBHOCTH;

6) pusnueckoe BOCHUTAHME, ¢opmupoBaHue KyJbTYpPbl 310POBbSl H
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUYECKUE 3HAHUS B MHTEpEcax CBOETO 370pPOBbS,
BEJICHUS 3JI0POBOTO 00Opasa KM3HU (30POBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM
3aHSATUN U OTABIXA, peryiapHas puznueckas akTUBHOCTD), CPOPMHUPOBAHHOCTHIO HABbIKA
pediiekcuu, TpPU3HAHMEM CBOErO IMpaBa Ha OMIMOKY M TAaKOro K€ IpaBa JIPyroro
YEJI0BEKa,;



7) 3K0JIOrHYeCKOe BOCIIUTAHHUE:

OpHEHTALIMEN HA TIPUMEHEHNE MAaTEMATUYECKUX 3HAHUUN [T PEIICHU 3a]1a4
B 00JIACTH COXPAaHHOCTH OKPYXAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYNKOB U OLIEHKU UX
BO3MOXKHBIX TIOCJICACTBUN ISl OKpPYXKAIOIIEH Cpeabl, OCO3HAHUEM TJI00aIBHOTO
XapakTepa SKOJIOIMYECKHX TNpo0jieM W NyTed HuX pelieHds; 8) aganranus K
U3MEHSIONUMCS YCJIOBHSAIM COUHUAJBHON M NPHUPOAHON CpeAbl: TOTOBHOCTBIO K
JEUCTBUSAM B  YCJIOBHUSAX  HEONPEHACIEHHOCTH, IIOBBILMIEHUIO YPOBHSA  CBOEHU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUYUTHCA Y
JIPYTuX JIOjAeH, mpuoOpeTaTh B COBMECTHOM NIESITEIHLHOCTH HOBBIC 3HAHUWS, HABBIKU U
KOMIIETCHIIUU U3 OMbITAa APYTUX; HEOOXOIUMOCThIO B (JOPMHUPOBAHIY HOBBIX 3HAHUM, B
TOM 4uciie GOpMyTUPOBATH
U7, TIOHSITHS, TUTIOTE3bl 00 0O0BEKTaX W SIBJICHUSAX, B TOM YKCJIC paHEe HE W3BECTHBIX,
0CO3HaBaTh JEe(PUITUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBAThH CBOE
pa3BUTHE; CIOCOOHOCTHIO OCO3HABaTh CTPECCOBYID CHUTYaIlMi0, BOCIHPUHUMATH
CTPECCOBYIO
CUTYAIUIO KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIIICHUS
U AeicTBUsI, GOPMYTUPOBATH U OIEHUBATh PUCKH U TIOCIEICTBUS, (POPMUPOBATH OIIBIT.

METAIPEJMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe 0OCBOCHHSI MPOTrpaMMBI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
obmrero oOpazoBaHus y oOydJaromierocs 0yayT chopMUpOBaHbI METaNIPEIMETHBIC
pe3yabTaThl, XapaKTEPU3YIOMIUECS OBIAJACHIEM YHHUBEPCATHLHBIMU MTO3HABATECIIEHBIMU
JCHUCTBUSMH, YHHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU  JIEHCTBHUSIMH u
YHHUBEPCAITBHBIMU PETyJISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE

Ba3oBble JJornuecKkue 1edcTBUA:

BBIABJISAITH M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TOHATHI, OTHOIICHHH MEXIy TOHATHSIMH, (GOPMYIHPOBATH OMPEICICHUS
MOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KIAaCCHU(PUKAIIMHA, OCHOBAHUS IS
0000mIeHnsT W CpaBHEHHS, KPUTEPUU TPOBOJAMMOIO aHAIM3a; BOCIHPHHUMATH,
dbopMynHpoBaTH U TPEOOPA30OBHIBATE CYKICHUS: YTBEPAUTEIIbHBIC
U OTpULATEIbHBIE, E€JUHUYHBIE, YacCTHblE U OOIIME, YCIOBHbIC; BBIABISThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHsl B (aKTaxX, JaHHBIX,
HaOJMIOJIGHUSIX W YTBEPXKICHUSAX, MpeajaraTb KpUTEPUHU I BBISIBJICHUS
3aKOHOMEPHOCTEW W NPOTUBOPEYUI; JIEJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB
JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX



YMO3aKJIIOUYECHUH, YMO3aKIIOUEHH 10 aHajioruy; pa3OupaTh JOKa3aTeIbCTBA
MaTeMaTUYEeCKUX YTBEPKIACHUH (MpsSMbIE U

OT TMPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO  HECJIOXHBIE  JI0KAa3aTeIbCTBA

MareMaTudeckux (haKkToB, BBICTpaUBaTh ApPryMEHTALMI0, NPUBOAUTH MPUMEPHl U

KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKI€HUS; BRIOMPATH CIIOCO0 peleHus

yueOHOM 3a7a4uM (CpaBHUBATh HECKOJILKO BapUaHTORB

pelieHusi, BHIOUpaTh HanboJee MOAXOJAUIUN C YUETOM CAMOCTOSITENIbHO BBIJIEIEHHBIX

KPUTEPUEB).
Bba3oBble ucciieqoBaTeIbcKue AeiicTBHSA:

UCIIOJIb30BaTh BONPOCHI KaK HMCCICIOBATCIIbCKUH HMHCTPYMEHT  TIO3HAHUSA,

dbopMyIHpOBaTH BONIPOCHI, (PUKCUPYIOMIKE MTPOTUBOPEYHE, MTPOOIEMY, CAMOCTOSATEIBHO
yCTaHABJIMBaTh UCKOMOE W JaHHOE, (JOPMHpPOBATh T'MIIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHEHHUE; MIPOBOJIUTH IO CAMOCTOSTEIILHO COCTABICHHOMY TUTAHY HECJIOKHBIN
OKCIICPUMEHT,
HEeOOJIBIII0E MCCIIEOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOr0 00BEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXK1y COOO0M; CAaMOCTOSATEbHO (hOPMYJIUPOBATH O00OIICHUS U
BBIBOJIBI TI0 pe3yJibTaTaM TIPOBEAEHHOTO HAOMIOJCHUs, WCCICIOBAHUSA, OIICHUBATH
JOCTOBEPHOCTh TOJTYYCHHBIX PE3YyIbTaTOB, BHIBOJIOB W 000OIIEHUH; MPOTHO3HPOBATH
BO3MOJKHOE Pa3BHUTHE TPOIIECCa, a TAKKE BBIJBUTATD

IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.
PabGora ¢ undgopmanmeii:

BBISABJIATD HEAOCTAaTOUYHOCTD u M30BITOYHOCTD I/IH(I)OpMaHHI/I, JaHHBIX,

HEOOXOAUMBIX JIJIsl pEIIeHUs 3a]ja4H; BEIOUpaTh, AaHAJIU3UPOBATH,
CHCTEMAaTHU3UPOBATh u WHTEPIPETUPOBATH

uHOpPMAIMIO PA3TUYHBIX BHAOB W (OpPM TMpeACTaBICHHs; BBIOUpaTh GopMy
MpecTaBlIeHNs HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIaeMbIe

3a/layd CXeMaMH, JuarpaMmamMu, WHOW Tpadukol W WX KOMOWHAIHMSIMU; OIICHUBATH
HaJ&KHOCTh HH(OPMAITUHU TI0O KPUTEPHUSIM, MIPEIJIOKCHHBIM YIHTEIIEM

WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUM C YCIOBUSIMU U
LEsIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX H
MAUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS MO XOAY PEIIEHHUs 3a1a4h, KOMMEHTUPOBATh
MOJIyYEHHBIA pe3ynbTaT; B XOJ€ OOCYXKIEHHS 3aJaBaThb BOMPOCHI IO CYIIECTBY
o0cyxaaeMoi TeMbl, TPoOJIeMbl, pellIaeMOi 3a/1auu, BEICKA3bIBATh UJICH, HAIICJICHHBIC Ha
MOWCK PEIIEHUs, COMOCTABIATh CBOU CYXKIECHUSA C CYXICHUAMHU APYTUX YYACTHUKOB
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auanora, OOHapyXXuBaTh pa3jIMYUME W CXOJCTBO MO3ULMHA, B KOPPEKTHOU (opme
(opMynHpOBaTh Pa3HOIJIACHS, CBOU BO3PAKEHHUS; PEJICTABIATh PE3YIbTaThl PEIICHUS
3a/layy, HKCIIEPUMEHTA, UCCIEN0BaHUsA, MPOEKTa, CAMOCTOATEIBLHO BhIOMpaTh (popmar
BBICTYIUICHUSI ¢ YYETOM 3a/1ay MPEe3eHTAaluu U OCOOEHHOCTEN ayJuTOpUU; MOHUMATh U
MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHAUBUAYAJIbHON pabOThI

IpU pEelIEHUU Y4YeOHBIX MaTEMaTHYECKUX 3a7ady; MpPUHUMATh I€Jib COBMECTHOMU
JEeSATENbHOCTH, MIAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, paclpenessaTh BHJIbI
paboT, JoroBapuBaThCs, 00CYX AaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIO/IeH; y4acTBOBaTh B IPYIIOBLIX GopMmax paboTsl (00CyXaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbI€ IITYpPMbl M JPYTHE), BBINOJHATH CBOI YacTh pabOThl U
KOOPJMHUPOBATH CBOU JEHUCTBUS C JAPYTMMH WICHaMH KOMaH/bl, OLEHUBATH KAYECTBO
CBOETO BKJaJa B OOIIMNA MPOJYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM y4aCTHUKAMU
B3aUMOJICHCTBHUS.

PerynsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITETTLHO COCTABIISAITh TUIAH, AJITOPUTM PEIICHHS 3a/1a4u (UM €TO 4acTh),
BBIOUPATh CIOCOO peIIeHUusT ¢ Y4ETOM HMMEIOIUXCS PECYypCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHUAHTHI PEHICHHA C YUETOM
HOBOH MH(OpMAITUH.

CaMOKOHTPOJIb:

BJIJIETh CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIIecca U pe3yibTara
peIIIeHUs] MATEeMaTHIECKOH 3a/1a4uu; IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh
Npy pENICHWH 33a7a4d, BHOCUTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSITENICTB, HAWJCHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIICHUBATh
COOTBETCTBHE pe3yibTaTa IeITeIbHOCTH MOCTABICHHON 1IETH U
YCIIOBUSIM, OOBSICHATh TPUYUHBI JOCTIDKCHHS WM HEAOCTIKEHHUS e, HaXOIUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS TPOrPaMMBI IO MATEMATUKE MPEICTABICHBI 110
rojaM oOy4YeHUsl B CIEIYIONIUX pa3jeax MporpaMMbl B paMKaX OTACIBbHBIX y4eOHBIX
KypcoB: B 5—6 kiaccax — kypca «MatemaTukay, B 7-9 kiaccax — KypcoB «Anredpay,

«I"'eomeTpusi», «BepoSITHOCTb U CTATUCTUKAY.

OEAEPAIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX




HOACHUTEJIBHAA 3AIIMCKA

[IpriopuTeTHBIMU LIETIAMH O0yYEHUSI MaTeMaTHKe B 5—06 Kilaccax sBISIOTCA:

npoJoJKeHne (GOPMHPOBAHUSA OCHOBHBIX MaTeMaTHYECKUX TMOHATUNA (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass (¢urypa), o00eCleUnBaIONIUX MPEEMCTBEHHOCTh |
NEPCHEeKTUBHOCTh ~ MAaTeMAaTHUYeCKoro  oOpa3oBaHud  OOy4YaloOIIMXCS;  pa3BUTHUE
MHTEJUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEN OOydYaroImuXcs, MO3HABATEIbHOU
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUM, HWHTEpeca K H3YYCHUI0 MaTEeMaTUKH;
N0JIBEJIEHHE 00YyJaroUuXcsi Ha IOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTeMaTHUKUA U OKpPYXalolero Mupa; popMupoBaHue (YHKIIMOHAIbHON
MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHsS paclio3HaBaThb MaTeMaTUYECKUE OOBEKThl B
peabHBIX KU3HEHHBIX CUTYallUsIX, MPUMEHSTh OCBOCHHBIC YMEHUS JUIS PEIICHHUS
PaKTUKO-OPUEHTUPOBAHHBIX 3aJlay, MHTEPIPETUPOBATH IOJTYyUYCHHBIC PE3YIbTaThl U
OILICHMBATh UX HA COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OCHOBHBIE JIMHHUM COJEpXKaHUsA Kypca MareMaTuku B 5-6 kjaccax —
apumeTnyecKass 1 TeOMETpUUECKasi, KOTOpPbIe Pa3BUBAIOTCS MapajliebHO, Kaxaas B
COOTBETCTBHM C COOCTBEHHOW JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT APYrod, a B
TECHOM KOHTAKTE€ W B3aUMOJCHUCTBUU. Takke B Kypce MaTEMaTHKU MPOUCXOIHUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATENbHON CTATUCTHKH.

N3yuyenue apudmeTnyeckoro Marepualia HayMHAeTCsl CO CHCTeMAaTH3alluu |
Pa3BUTH 3HAHUN O HATYpPAJbHBIX YUCIIAX, MMOTYYEHHBIX HA YPOBHE HAUYAJIBLHOTO OOIIEro
oOpa3zoBanusa. IIpy 95TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOM TEXHUKH U
dbopMHUpOBaHME HOBBIX TEOPETHMUECKMX 3HAHUM  COYETaeTca C  pPa3BUTHEM
BBIUHUCITUTEIBHON KYJIBTYpPhl, B YAaCTHOCTH C OOYYEHHEM TMPOCTEUIIUM MpuEMam
MPUKUIKA M OLUEHKUA pPE3yJbTaTOB BBIYMCICHUN. V3yueHue HaATypaJlbHBIX YHCEN
MpooJKaeTcs B 6 Kilacce 3HaKOMCTBOM € HaYaJbHBIMU MOHATUSIMU TEOPUU AEITHUMOCTH.

Hayvaio u3yuenunst OObIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kaccy. ITo
TIEPBBIN ATAI B OCBOSHUU JIPOOEH, KOTJ]a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSMH,
MOHATUSAMU TeMbl. [Ipy 3TOM paccMOTpeHHre 0OBIKHOBEHHBIX APOOEH B MOIHOM 00BEME
MPEALIECTBYET U3YUEHHUIO JECATUYHBIX ApOoOEH, YTO Leaecoo0pa3HO C TOYKU 3PEHHUS
JIOTUKU W3JI0)KEHUSI YMCIIOBOW JIMHUM, KOTJAa IMpaBUiia JCUCTBUUA C JI€CATUYHBIMHU
IpOOSMU MOKHO OOOCHOBAThH YK€ U3BECTHBIMU AJITOPUTMAMU BBIMIOJTHEHUSI ICHCTBUI C
OOBIKHOBEHHBIMU JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACIIUPUT
BO3MOXKHOCTH [IJIi TIOHMMaHHUSI OOYy4YaroUIMMHUCS TPUKIAJAHOTO TNPUMEHEHUS HOBOU
3aMUCH MIPU U3YUYEHUU JIPYTUX MPEIMETOB U MPU MPAKTUYECKOM HCmoJib3oBaHuu. K 6
KJIACCy OTHECEH BTOPOI 3TaIl B U3YUEHHUH IpOOEH, TJIe IPOUCXOAUT COBEPIIEHCTBOBAHUE
HaBBIKOB CpPaBHEHUs M TMpeoOpa3oBaHUs ApoOeid, OCBOCHUE HOBBIX BBIUHUCIUTEIbHBIX
aJIrOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYUCIIECHUN, B TOM YHUCJIE 3HAYCHUI BBIPAKECHUI,
collepKallluX U OOBIKHOBEHHBIE, U JECATUYHBIE JPOOH, YCTAHOBJIEHHUE CBS3EH MEXIY



HUMH, pPAacCMOTpEHHME NPUEMOB peElIeHus 3agady Ha Apodu. B nHauanme 6 kiacca
MPOUCXOAUT 3HAKOMCTBO C TOHATHEM IPOLICHTA.

OCcoOEHHOCTBIO U3YUEHHUS TIOJIOKUTEIBHBIX U OTPULIATEILHBIX YUCEN SIBISETCS TO,
YTO OHU TaKX€ MOTYT paccMaTpuMBaThCs B HECKOJIBKO 3TamoB. B 6 kiacce B Hauane
n3ydyeHus: TeMbl «llomOXKUTENbHBIE W OTPULIATEIBHBIC YMCIIA» BBIACIAECTCS MOJATEMA
«llenpie yuciay, B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU YHUCIAMHU H
JNEUCTBUAMHU C MOJOKUTEIbHBIMU U OTPULIATEILHBIMHA YUCIAMH TPOUCXOJAUT HA OCHOBE
COAEPKATEIBHOr0 MOAX0Ja. DTO TMO3BOJAET Ha JOCTYIIHOM YPOBHE MO3HAKOMMTH
o0ydJaromuxcs MpakTHUYECKU CO BCEMU OCHOBHBIMU MOHSITUSMHU TEMbI, B TOM YHCIIC U C
npaBUjaMU 3HAKOB  TPU  BBIMOJHEHUU apupMeTUUecKux JeucTBuil. W3yueHwue
palMOHAJIBLHBIX YUCEII Ha 9TOM HE 3aKOHUUTCS, a OYJIeT MPOJIOIKEHO B Kypce anreopsl 7
KJiacca.

[Ipu oOydeHMU pemeHu0 TEKCTOBBIX 3aJad B 5—6 Kjaccax HCIOIb3YIOTCS
apudmMeTrueckue npuémel pemienus. [Ipu oTpaboTKe BHIYUCIUTEIBHBIX HABHIKOB B 5—6
KJIaccax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1a4M CJICAYIONIMX BU/IOB: 3aJ]a4l HA JBUKECHUE,
Ha YacTH, Ha MOKYTKHU, HAa PaOOTy U MPOU3BOIUTEILHOCTh, HA TTPOIICHTHI, HA OTHOIICHUS
u nponopiuu. OOydaroniyecss 3HAKOMATCS C MpU€MaMu peuieHus: 3ajad nepedopom
BO3MOXKHBIX BapUAHTOB, ydaTca padoTaTh ¢ MH(MOpMaIMel, mpeacTaBIeHHOl B Gopme
TaOJIUI WU TUarpamM.

B mporpamme yuyebHoro kypca «Marematuka» MNpeaycMOTpPeHO (HOpMHUpOBaHUE
NPOMNEEBTUYECKUX aNredpandeckux MpeAcTaBieHnil. bykBa kak CHMBOJ HEKOTOPOTO
yyciaa B 3aBUCUMOCTH OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJMUTCS IOCTEIEHHO.
bykBeHHass CHMBOJMKA IIUPOKO HCHOJB3YETCA TMPEkKIAE BCEro sl 3aluCH OOIIUX
YTBEPKJICHUHN U MTPEII0KEHHM, (HOPMYII, B YACTHOCTH JIJISl BBIYUCIICHUS T€OMETPUUECKHUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIISD) YUCIA.

B mporpamme yuebHOoro Kkypca «MaTemaTuka» TpeICTaBlIeHA HAarJISAIHAS
TreOMETpHs, HANpaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, N300PA3UTEIbHBIX YMEHUH. DTO BaXKHBIM 3Tal B U3yYEHUU T€OMETPUH,
KOTOPBIA OCYLIECTBJISICTCS. HA HAMISIHO-IIPAKTUYECKOM YPOBHE, OINMpaeTcss  Ha
HarJIHO-00pa3Hoe  MBIIUIeHHe  oOydaromuxcs. bonbmas  poib  OTBOAUTCS
MIPAKTUYECKOMN JEATEIBHOCTH, OMBITY, SKCIIEPUMEHTY, MoAenupoBaHuio. OOydarommecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTypamMu Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HX
MPOCTEUITUMU  KOHPUTYpaIusiMU, ydaTrcsi wu300pakaTh WX HA HEIWHOBAHHOW U
KJIeTYaTOM Oymare, pacCMaTpuBalOT MX MPOCTEWIlne CBOMCTBA. B mpouecce nzyueHus
HarJIsiJHOM T€OMETpUU 3HAHUS, MOJYyYEeHHBbIE OOydYarolIMMHUCS HAa YPOBHE HAYalbHOTO
o01iero oOpa3oBaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax U3y4daeTcsl MHTETPUPOBAHHBIN MPEIMET
«MaremaTuka», KOTOpBIM BKIIOYaeT apu(METHUYECKU MaTepual W HaISAHYIO
TEOMETPHIO, a TAKXKE MPOMNEJEBTUUECKUE CBEICHUS U3 alreOphl, AIEMEHTHI JIOTUKU U
HayaJia ONMKUCATEIbHON CTATUCTUKH.
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OO611ee yncno 4acoB, pEKOMEHIOBAaHHBIX JJIsl U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacos (5 yacoB B Hefiento0), B 6 kinacce — 170 gacoB (5 9acoB B HEJIEIIO).
COJAEP)KAHUE OBYUYEHUS

5 KJTACC HarypaJjibHble YHCJIA U HYJIb
Harypanbnoe wuyucno. Psa Harypaneubix umcen. Ywucno 0. W3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU HAa KOOPJAUHATHOM (YUCIOBOM) MPSIMOM.

HO?)I/II_[I/IOHHaSI CHUCTCMa CUHCIICHUA. Pumckas HyMcpanusa KaK MpuUMEp
HeHOSHHHOHHOﬁ CHUCTCMBI CUHUCIICHUA. ILGCSITI/I‘{HaSI CUCTCMaA CUHCJICHUA.

CpaBHEHME HaTypaJbHBIX 4YHCEJ, CPAaBHEHUE HATYpaJbHBIX YHUCEI C HYJIEM.
Crnoco0bl cpaBHeHUs. OKpyTrieHUEe HATypadbHBIX YUCE].

Cio)xeHue HaTypaJIbHBIX YUCEJ, CBOMCTBO HYJISA MpPHU CIOKEHUU. BblunTaHue Kak
JefcTBHE, O0OpaTHOE CJIOKEHUIO. YMHOKEHHUE HATYpaJbHBIX YHCEJ, CBOMCTBA HYJS W
eIUHUIIBI TIpU yMHOXEeHWHU. JleneHue Kak JelcTBue, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! nericTBul, CBsA3b MeX1y HUMU. [IpoBepka pesynbpTaTta apuMEeTHIECKOro
nencTBud. llepeMecTUTENbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHO>KEHUS, pacCIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB 11 00O3HAUEHHS HEM3BECTHOI'O KOMIIOHEHTa U 3alKCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHBIE YMCIIa, pas3sioKeHWe Ha MHOXKUTeNU. [IpocThie u cocTaBHBIC
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp ¢ HaTypaldbHBIM IOKa3aTEJIEM. 3alKCh YKCIIA B BUJIE CYMMBI pa3psaHbIX
CJIaracMbIX.

HucnoBoe BbIpaxeHUEe. BplunciieHHEe 3HAUYCHUN YKMCIOBBIX BBIPAKECHUU, MOPSAIOK
BBITIOJIHEHUSL ACUCTBUU. VICIIONB30BaHME NpPU BBIYUCICHUSAX MEPEMECTUTEIBHOIO H
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJOKEHUS U YMHOXEHUS, PACHPEIEIUTEIbHOrO
CBOWCTBAa YMHOXKECHUS.

podu

IIpeacraBnenne o ApoOM Kak CIocoOe 3amuch 4acTh BeIMIUHBI. OOBIKHOBEHHBIC
npo6u. IlpaBunbHble W HenmpaBwiIbHBIE ApoOu. CwmemaHHas ApoOb, MPeICTaBlICHUE
CMEIIaHHOW ApOOU B BHUJIEC HEMPABWIHLHOU APOOM M BHIACIICHUE IIETION YaCTH Yucia W3
HeMpaBWIbHOU Jpo0Ou. M300paxkenue 1podeit ToukaMu Ha YUCIOBOM npsiMoid. OCHOBHOE
cBoiicTBO Apodu. Cokpamenue apodeit. [lpuBenenne apoOu K HOBOMY 3HAMEHATEITIO.
Cpasuenue apobeii.

Cnoxenue M BBIUMTAaHUE JpoOeil. YMHOXEHHWE U JIeJieHHe JApoOeH,
B3aMMHOO0OpaTHBIEC 1poOu. HaxoxkaeHrne yacTu 1eJIoro U 1eJIOro Mo €ro YacTH.
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Hecatuunas 3anuck apoOeit. IlpencraBneHue aecatTudyHod JpoOW B BHUJC
0ObIKHOBEHHOH. M300pakeHHne AECATUYHBIX APOOEH TOUYKAMU HA YHMCIOBOM MPSMOM.
CpaBHEHUE JECATUYHBIX APOOEH.

Apudmernyeckue NEUCTBUS C NECATUYHBIMHU ApoOsiMU. OKpyrieHUe AECATUYHBIX
TpOOeH.

PenreHue TeKCTOBBIX 32124

Pemenue TEKCTOBBIX 3a7ad apupMeTHyecKuM crocobom. PermieHue noruueckux
3anay. Pemenne 3agau nepeOboOpoM Bcex BO3MOMKHBIX BapuaHTOB. Mcnonb3oBaHue Mpu
pElIeHUH 3a7a4 TaOJIMIl U CXEM.

Pemenue 3anay, copepxamux 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpeMsi, PACCTOSHUE, LI€HA, KOJIMYECTBO, CTOUMOCTh. EJMHMIIBI M3MEpEeHHs: MaccChl,
00BbEMa, 1eHbl, paCCTOSIHUS, BpEMEHU, CKOPOCTU. CBsA3b MEXKIY €AUHULIAMU U3MEPEHUS
KaXKJIOM BEJIMYUHBI.

Perrenrie OCHOBHBIX 3aJ1a4 Ha IPOOH.

Hpe}ICTaBJIGHI/IG JaHHBIX B BUJC Ta6J'II/III, CTOJIOYATHIX AuarpamMm.

Harnsignas reomerpust

Harnsanseie npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, YroJ, JIOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, KpYyT. Yrou. [IpsimMoit, ocTpeii, Tynon
Y pa3BEPHYTHIN YTJIbI.

JInuHa oOTpe3ka, METpUYECKHWE €AWHULBl [JWHBL. [[nTuHa JIOMaHOW, HEpUMETP
MHOTOyroJjibHHKa. MI3MepeHre U nocTpoeHue yrioB ¢ MOMONIIbI0 TPAHCIIOPTHUPA.

Harnsanuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBAJPaT, TPEYTrOJIbHHUK, O PABEHCTBE (PUTY.

N3o0paxenune ¢uryp, B TOM uyuciae Ha kietdaroi Oymare. IlocTpoenue
KOH(MUTYpaInii U3 YacTei MPsIMO, OKPY>KHOCTH Ha HETMHOBAHHOW M KJIETYaTOM Oymare.

Hcnonp3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Inomans OpSIMOYroJbHMKA YW  MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX u3
MPSIMOYTOJILHUKOB, B TOM uncJie Guryp, n3o0paxEHHBIX Ha KiIeTyaToil Oymare. EquHUITBI
M3MEPEHUS IO,

Harnsgnele mpeacTaBieHUs O NPOCTPAHCTBEHHBIX (QUIypax: MNPSIMOYTOJIbHBIM
napajienenunen, Kyo, MHororpaHHukd. M300pakeHne mMpoCcTeHIMX MHOTOTPAHHUKOB.
Pa3sépTku kyOa u napamienenunena. Co3nanue Mojeliell MHOTOrpaHHUKOB (U3 Oymary,
MPOBOJIOKM, IJIACTUJIMHA U Jpyrux MarepuaioB). OObEM NPSIMOYTOJIBHOIO
napasienenuneaa, kyoa. Enunuiisl usmepenust oobema.

6 KIIACC
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Hartypaabublie yucia

Apudpmernyeckue HAEUCTBUS € MHOINO3HAYHBIMM HATypajJbHBIMU  YHUCIAMH.
YucnoBble BhIpaKEHUs, MOPSIOK JEUCTBHI, MUCHOJIb30BaHHE CKOOOK. Vcmonp3oBaHue
IIPU  BBIYUCIEHUAX IEPEMECTUTEIBHONO U COYETATEIbHOIO CBOMCTB CJOKEHHUS H
YMHOKEHUS, PACIPENEIUTEIBHOIO CBOMCTBA YMHOXEHHUs. OKpyrieHHe HaTypaJIbHBIX
YHUCEN.

JlenuTenu v KpaTHBIC YKclia, HAMOOJBIITUN OOIIMI IeIUTENIb U HAUMEHBIIIee 00111ee
KpaTHoe. [[eIMMOCTh CyMMBI U TpOU3BeAcHUS. JleeHne ¢ OCTaTKOM.
podu

OObIKHOBEeHHasi JApoOb, OCHOBHOE CBOMCTBO JIpoOM, COKpallleHHue JIpoOeil.
CpaBHeHue M ynopsiaounBaHue apoOeil. Pemenue 3agady Ha HaxOXKIEHUE YACTH OT
LIEJIOTO U LIEJIOT0 1O ero yacTu. [IpoOHoe uucio kak pe3ynbrat aenenus. [lpencraBnenue
JECATUYHONU N1poOU B BHJIE€ OOBIKHOBEHHON IpOOM M BO3MOXKHOCTH IpEJCTaBICHUS
OOBIKHOBEHHOU 1po0Ou B BUJIE ACCATUUHOMU. JlecsaTHUHbIe 1poOu U MEeTpUUecKasi CucTeMa
Mmep. ApudpMeTrndyeckue AEUCTBHS U YHMCIOBBIE BBIPAKEHHMS C OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.

OtHomienue. Jlenenve B JaHHOM OoTHomeHuH. Maciitad, nponopius. [Ilpumenenue
IPOMOPUUIA MPY PEUICHUH 3a4a4.

[lonsiTue mpoueHTa. BberuncieHue MpoleHTa OT BEJIWYMHBI M BEIMYHUHBI MO €€
NpOLEHTY. BbIpakeHHe MpOLEHTOB MAECATHYHBIMU JpoOsimu. Pemenue 3amad  Ha
IPOLIEHTHL. BrlpaskeHne OTHOLIEHUS BEJITMYUH B MPOLEHTAX.

IHoso:kuTEIbHBIE U OTPUIIATEIBLHbIE YHCJIA

[TomoxxutenpHble W OTpULATENbHBIE YHcHa. llenple uywmcna. Mopayns 4wucina,
reoMeTpUYecKas MHTEpIIpeTalus MOyJIsl uncia. M3o0pakeHue yrces Ha KOOPIMHATHOM
npsaMoi. YwucioBele npomexyTku. CpaBHeHHE 4ducen. ApupMeTHdecKue IEeUCTBUS C
MOJIOKUTEJIBHBIMUA U OTPULIATEIIbHBIMHU YUCIIAMU.

[IpssMoyronibHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM  Ha
IJI0CKOCTH, alciucca u opauHarta. [loctpoenue Touek M (Uryp Ha KOOPAMHATHOMN
IJIOCKOCTH.

BykBeHHbIE BBIpAaKeHU

[Ipumenenue OykB ISl 3alIMCHM MaTeMAaTUYECKUX BBIPAXKEHUUW U MPEIJI0KECHUI.
CaoiictBa apudmernyeckux JelcTBUUA. DByKkBeHHBbIE BBIPAKEHUSI W YHUCIIOBBIC
MOJCTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyiabl MEpUMETpa U IUIOMIAAM MPSIMOYTOJIbHUKA, KBajpaTa, o0ObEMa
napasuiesienunesaa u Kyoa.

Penrenue TeKCTOBBIX 3a1a4
Pemienre TeKCTOBBIX 3a7ay apuMETHUYECKUM CrocoOom. PellieHue JTOrHMuecKux
3aia4. Pemenue 3a1au nepebopoM BceX BO3MOKHBIX BAPUAHTOB.
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Pemienuie 3agau, coaepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BETUYUHBI: CKOPOCTH,
BpEeMsl, pacCTOSIHUE, 1IeHa, KOJIUYECTBO, CTOUMOCTh, IPOU3BOAUTEILHOCTD, BpeMsl, 00bEM
paboThl. EquHUIIBI U3MEpEeHUs: MAacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKY €IUHUIIAMU U3MEPEHUSI KaXK0N BETUYUHBI.

Pemiennie 3amad, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPIHMOHAIBHOCTHIO BEJIMYMH,
MPOIICHTaMU;, PEIlIEHHE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOIIECHTHI.

OueHka W TpPUKUAKA, OKpyrieHue pesynbrata. CocTaBieHue OYKBEHHBIX
BBIPKCHUH 110 YCIOBUIO 3a/1a4H.

[IpencraBneHue JaHHBIX C TMOMOIIBIO Tabmui, u guarpamMm. Crosi0uaTeie
JMarpamMMBbl: YT€HUE U TTOCTpoeHHEe. UTeHrne KPYroBbIX TUarpaMM.

Harusanas reomerpust

Harnsgueie npencraBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YeThIPEXYTOIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KPYT.

B3anMHOe pacrnosnoxeHue ABYX MPSMBIX Ha TJIOCKOCTH, MapauiebHbIE MPSMBIE,
NepHeHIUKYISpHBIC IpsiMbIe. MI3MepeHne paccTOsSTHUN: MEXy IBYMS TOUKaMH, OT TOYKU
110 TPSIMOiA, IJIMHA MaplIpyTa Ha KBaJIPAaTHOW CETKE.

N3mepenne © NOOCTpOEHHWE YIJIOB € TIOMOLIBIO TpaHcnopTupa. Buusl
TPEYTOJIBbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOIBHBINA, TYNOYTOJbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUH. YeThIPEXYTOIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpIMOYTONBHUK,
KBaJpaT: WCIOJIH30BAaHHE CBOWCTB CTOPOH, YIVIOB, nauWaroHaneid. M3oOpaxkeHwue
reOMETpUYEeCKuX (UTyp Ha HETUHOBAaHHOW Oymare C HCIHOJB30BAHUEM ITUPKYJIIA,
JUHEWKH, yrolbHUKa, TpaHcnopTupa. [locTpoeHus Ha KiieTuyaToi Oymare.

[lepumeTtp mMHOroyromnbpHuKa. [loHATHE TUTOmAAM (DUTYpBI, €IUHUIBI U3MEPEHUS
wiomaau. [MpubnuxénHoe n3amepenue wiomaan Guryp, B TOM 4Yuciie Ha KBaJpaTHOU
cetke. [IpubnmxEHHOE U3MEPEHHE NITUHBI OKPY>KHOCTH, TUIOIIAH KpyTa.

CummMmeTpusi: IeHTpalibHAsl, OCeBas U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsnneie mpeactaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: mapaijiesenurnen, Kyo,
npu3Ma, TUpaMuIa, KOHyC, NWIUHAD, map u cdepa. M300pakeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pazBEPTOK MHOTOTPAHHUKOB, MWINHAPA U KoHyca. Co3zmanue Moaenei
MPOCTPAHCTBEHHBIX PUTYp (M3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTHUX MAaTEPUATIOB).

[Tonstue o0BEéMa, enuHUIBI H3MepeHUus o0béma. OO0BEM MPAMOYTOJIBLHOTO
napasuienenuneaa, Kyoa.

NPEAMETHBIE PE3YJIbTATBI
[IpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOrO Kypca K KOHILY

oOyueHus B 5 kiacce: UncJia v BbIYMCJIEHUS
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[loHumaTe W TOPAaBWIBHO YHNOTPEOJSTh TEPMHUHBI, CBA3aHHBIE C HATypajlbHBIMU
YKCJIaMH, OOBIKHOBEHHBIMH U JE€CATUYHBIMU IPOOSIMH.

CpaBHUBAaTh M YNOPSAOYMBATH HATYypaJbHbIE YKCIIA, CPABHUBATH B MPOCTEHIIMX
CIIy4asix OObIKHOBEHHBIE IpOOH, AECATUUHbBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOU (YMCIOBOM) NPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM W M300pakaTh HATypajbHbIE YMCJIA TOYKAMU HA KOOPJIUHATHOM (YHCIIOBOWN)
IIPSAMOM.

BoimonHaTs  apudmeTnueckue JIEHCTBUS C  HATypaldbHBIMM  YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIITUX CITydasX.

BbInosiHATE IPOBEPKY, NPUKUAKY pe3ysIbTaTa BEIUUCICHUH.

OxpyrasTh HATypajIbHbIC YUCIIA.

Penrenue TeKCTOBBIX 3a1a4

PemaTte TekcTOBbIE 3amauM  apUPMETHYECKUM CIOCOOOM W €  IOMOIIBIO

OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemiate 3agaum, comeprxaniue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpEMSI, PaCCTOSIHHE, 1IEHA, KOJTUYECTBO, CTOMMOCTh.

Hcrnons30BaTh KpaTKue 3alUCH, CXEMBbI, TaOJHIIbI, 0003HAUYCHUs] TIPU PEIICHUHU
3a1ad4.

[Top30BaThCS OCHOBHBIMU €IIMHHMIIAMU W3MEPEHUS: IIE€HBI, MAacCChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJHU €IUHHUIIBI BEJIMUUHBI Yepe3 JIpyTHe.

W3BnekaTh, aHaNM3UPOBATh, OIEHWBATH HMHQOpPMAIMIO, TPEACTABICHHYIO B
Tabyuile, Ha CTOJOYATON AMarpamMme, WHTEPIPETUPOBATH NPEICTABICHHBIC IaHHBIC,
UCIIOJIb30BaTh JAHHBIC IIPU PELICHUHN 3a/1a4.

Harnsignas reomerpust

[Tonp30BaThCs TEOMETPUYECKUMH TTOHATUSAMU: TOUKA, NpsiMasi, OTPE30K, JIy4, yrodi,
MHOT'OYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBomuTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMHX (Gopmy
M3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYKO C YIJaMH: BEpUIMHA CTOPOHA, C
MHOTOYTOJIbHUKaMHU: yTOJI, BEPIIMHA, CTOPOHA, JUArOHajlb, C OKPYKHOCTBIO: PaanycC,
IAaMETP, UEHTP.

N300pakaTh W3ydeHHbBIE TeOMETpUYECKUE (GUTYPHI HA HETMHOBAHHOMW U KJIETYATOU
OymMmare ¢ MOMOUIBIO LIUPKYJISI U JIMHEHKH.

Haxonute mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33IaHHOTO pajinyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJOB MPAMOYTOJIbHHMKA, KBaapara g HX
MMOCTPOEHUSI, BBIYMCIICHUS TUIONIAN U IIEPUMETPA.
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Bbuucnsate mepuMeTp W IUIOHIAAb  KBajApaTa, MPSMOYTOJIbHUKA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIFHUKOB, B TOM YHUcCIe GUTyp, N300pakEHHBIX Ha KJIETYATOM
Oymare.

[Tonp30BaThCs OCHOBHBIMH METPUYECKUMHU EIUHHUIIAMH HM3MEPEHUs JJIMHBI,
TUTOIIA/IN; BBIPAXKaTh OJHHU €UHUIIBI BEIMUNHBI Yepe3 IPyTHE.

PacnioznaBaTh mnapamienenunen, KyO, HCHONb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHUs], HAXOAUTh U3MEPEHHS Mapajuieenunena, Kyoa.

Bberaucnate 00bE€M  Kyba, mapajulenenunena IMmo 3aJaHHBIM  U3MEPEHHSIM,
MIOJTb30BATHCS €AMHUIIAMU U3MEPEHUs 00bEMA.

Pemate Hecno0XHBIC 3alad1 Ha HU3MCPCHHUC TCOMCTPUYCCKUX BCIUYUH B
MPAKTUYICCKUX CUTYAlIUAX.

[IpeameTHble pe3ynbTaThl OCBOCHHS TIpOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiaacce: Uncsia v BbIYMCJIeHUS

3HaTh M TIOHUMAaTh TEPMHUHBI, CBA3AHHBIE C pA3IUYHBIMU BHUJIAMU 4YHCET U
croco0aMu WX 3aMuCH, NEPEXOJUTh (€CIU ATO BO3MOXKHO) OT OJHOM (DOPMBI 3amUCH
YHUCIIa K IPYromu.

CpaBHUBATDH U YIIOPSIA0YUBATS II€JIbIE YHCTIA, OOBIKHOBEHHBIE U IECATUYHBIE APOOH,
CpaBHUBATh YMCJAa OJTHOTO U Pa3HbIX 3HAKOB.

BrimosiHaTh, coueTasi yCTHbIE M TUCbMEHHbIE PUEMBI, apu(METUYECKUE TEUCTBUS
C HATypaJIbHBIMU M LEJIbIMH YHUCIaMH, OOBIKHOBEHHBIMH W JIECSITHUYHBIMU APOOSIMHU,
MOJIOKUTEIbHBIMUA U OTPULATEIbHBIMUA YUCIIAMH.

BbluncnsaTh 3HAYEHUS YUCIOBBIX BBIPAKEHUH, BBINOJHATh NPUKHUIKY M OLEHKY
pe3ysbTaTa BBIYUCIICHHM, BBINONHITH MPEOOpa30BaHUS YHMCIOBBIX BBIPAXKEHUN  Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUI.

COOTHOCUTBH TOUKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIMM €M YUCJIOM H
M300pakaTh YUCIIA TOYKAMHU HA KOOPJUHATHOMN MPSAMON, HAXOJUTh MOTYJIb YHCTA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CUCTEME KOOPJAWHAT C KOOPAUHATAMH 3TOU
TOYKH.

OKpyrJsTh 1eNble Yuciaa U JIECITUYHBIE APOOHM, HAXOAUTh MPUOIMKEHUS YHUCEN.
YucioBble M OYyKBEHHbIE BbIPAKEeHU S

[Tonumath U ymoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aMUChI0 CTENIEHU YHCIIA,
HaxOJUTh KBaJpaT M KyO 4YHCIA, BBIYUCIATH 3HAYCHHS YHCIOBBIX BBIPAKCHHM,
coAepKaIuX CTEICHHU.

ITonp3oBaThCs IMpu3HakaMn JACIMMOCTH, PaACKIIaAbIBAThb HATYpPAJbHBIC 4YHUCJIa Ha
IIPOCTBIC MHOXKXHUTCIIN.

Ilonw3oBaThCs MaCI_HTa6OM, COCTAaBJIATH IIPOIIOPUHH 1 OTHOIICHMA.
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Ucnonw3oBaTh OyKBBI JJisi 0003HAYEHHUS YHCEN NPH 3alUCU MaTeMaTHYECKUX
BBIpaKEHUMN, COCTABIATh OYKBEHHbIC BBIpaXKEHUS U (POPMYJIbI, HaXOAUTh 3HAUYCHUS
OYKBEHHBIX BBIPAXEHUM, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKHU U MPE0Opa3oBaHuUsl.
HaxonuTte HEW3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenue TeKCTOBBIX 327124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4l ApUPMETUUYECKIUM CITIOCOOOM.

Pemiate 3amaum, CBSI3aHHBIE C OTHOIIEHHEM, MPONOPLIMOHATBHOCTBHIO BEIUYMH,
MPOIICHTaMHU, PeliaTh TPU OCHOBHBIC 3aJ]a4l Ha APOOHU U MPOICHTHI.

Pemate 3agaum, cogepxauiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMsi, PACCTOSAHUE, 1I€HAa, KOJWYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCThH, BpEMS,
o0béMa paboThl, HCMONB3YSd apumeTudeckue JEeUCTBUS, OICHKY, NPHUKUIKY,
MOJIb30BaThCS €IUHUIIAMHU U3MEPEHUS] COOTBETCTBYIOIIMX BEJIUYMH.

CocTtaBisiTh OYKBEHHBIC BBIPAYKCHHUS 10 YCIIOBUIO 33/1a4H.

W3BnekaTs nHPOpMALIKIO, TPEICTABICHHYIO B TA0IHIIAX, HA IMHEHHOMU, CTOI0YATOM
WIM  KPYroBOM  jAuarpamMmax, HWHTEPHPETUPOBATH  MPEACTABICHHBIE  JIaHHBIC,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUHU 3a]1a4.

[IpencraBnare wHGOPMAIMIO C TOMOIIBI TaOJMI, JUHEHWHOM M CTOJI0YATOM
Iarpamm.

Harnsignas reomerpust

[IpuBomuTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOIMHNX (Qopmy
M3YYCHHBIX TEOMETPUUYECKUX TNIOCKUX U TPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX U
CUMMETPHUYHBIX QUTYD.

N3o00paxaTh ¢ MOMOIIBIO ITUPKYJIS, JTUHCHKH, TPAHCIIOPTHUPA HAa HEJTUHOBAHHOU M
KJIeT4aTol Oymare HM3y4eHHBIC IIJIOCKHE TeoMeTpuueckue (Urypbl M KOH(PUTYpaluH,
CUMMETPHUYHBIE (PUTYPBHI.

[Tonp30BaThCA TEOMETPUYECKUMHU TOHATHSAMHU: PABEHCTBO (UTYpP, CUMMETpUS,
HCIMOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCb CHUMMETPHUH, LEHTP
CUMMETPUHU.

Haxonuth BeMMYMHBI YII10B U3MEPEHHUEM C IOMOILBIO TPAHCHOPTUPA, CTPOUTD YIJIbI
3aJJaHHOW BEJIMYMHBI, TMOJIb30BAThCS INPHU PEUICHHM 3aJad TI'PagyCHOM MEpPOW YIJIOB,
pacrno3HaBaTh HAa YEPTEXKAX OCTPBIN, IPIMOU, Pa3BEPHYTHIM U TYNON YIJIBL.

BpluncnaTe MHY JIOMaHOW, NEPUMETP MHOTOYIOJIBHHKA, IMOJb30BaThCs
€AVHHUI[AMH W3MEPEHUS JIMHBI, BBIPAXKATh OAHU E€OWHHIBI WU3MEPECHUS IJIMHBI 4epe3
IpyrHe.

Haxonnutb, ucnonb3ys 4YEpTENKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKAMU, OT TOUYKH JI0 MPSIMOM, UTMHY ITYTH HA KBAJPATHOU CETKE.

Boluncnsats minomanbs GUryp, COCTaBIEHHbBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BATh
pa3OuvieHue Ha MNOPSIMOYTOJIBHUKH, Ha paBHble (QUTYphl, JAOCTpauBaHUE hi (o
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[PSAMOYI'OJIbHUKA, II0Jb30BAaTbCAd OCHOBHBIMU E€IMHMIAMMU U3MEPEHUs IUIOLIAIH,
BBIp@)KaTh OJHU €IUHUIIBI U3MEPEHHUS IJIOIALN Yepe3 ApYyTrue.

PacriozHaBaTh Ha MOZENSIX M M300paXeHUSX NHUPAMHIY, KOHYC, IWIMHIP,
UCIIOJIb30BaTh TEPMUHOJIOTUIO: BEPIINHA, peOpO, T'paHb, OCHOBAHUE, PAa3BEPTKA.

N300paxaTh Ha KJI€TYaTOW OyMare NpsMOYTOJbHBINA NapajuIeIeIUIEN.

Borunciars 00bEM  IpSIMOYTOJBHOTO Mapajijiesienunena, Kyba, MOJIb30BaThCA
OCHOBHBIMU €IMHUIIAMU U3MEpEHUs 00bEMa;

Pemate HecnoXHBIE 3a1aud HAa HAXO0XKJICHUE TE€OMETPUYECKUX BEIUYMH B
IIPAKTUYECKUX CUTYaLUAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC

HaumenoBanue pa3gena

(Tembl) Kypca

KomnnuecTBO
4acoB

OCHOBHOE

COACPIKAHUC

OCHOBHBIC BHUABI ACATCIBPHOCTH 06yqa}0m14xc;[
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Harypanbneie uncna.

JleficTBHS C HATYpAJIbHBIMU

qHuCJI1aMH1

43

JlecaTuuHas cuctema
cunciaeHus. Psang
HaTypaJbHbIX YUCEIL.
HarypanbHsiit psa.
Yucino 0.
HarypanbHeie uncna
Ha KOOPJAUHATHOM
IIPSIMOM.
CpaBHeHue,
OKpYTJICHUE
HATypPAITbHBIX
YHCE.
Apudmernyeckue
JIEHUCTBUSA C
HAaTypAITbHBIMU
yrciamu. CBolicTBa
HYJISL IPU CJIOKEHUH
Y YMHOXCHUHU,
CBOMCTBA €IUHUIIBI
IIPA YMHOKECHUU.

Yurarh, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHBIC YNCIIA;
nperIaraTb M 00CyKAaTh COCO0BI YIIOPSAOUYNBAHUS YUCET.
MN300paxaTh KOOPIANHATHYIO IPSIMYIO, 0TMEYATh YNCIIa
TOYKaMH Ha KOOPJAWHATHOU MPAMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBaTh cBOiCTBA HATYpaJIbHOTO psaa, uncesn 0 u 1 npu
CJIO’)KEHUH U YMHOKEHHH.

Hcnmounb30BaTh NPaBUWJIO OKPYIJIEHUS HATYPAJIBHBIX YUCET.
BoInoHATH apupMeTHYecKue J1eHCTBUA C

HaTypaJIbHBIMU YHUCJIAMH, BBIYMCJIATH 3HAUEHUS] YUCIIOBBIX
BBIpOXXEHUN CO CKOOKaMu U 0e3 CKOOOK.

3anucbIBaTh IPOU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTETICHH, MCTIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHHUE,
M0KAa3aTeNb), BBIYUCIATH 3HAYEHHUS CTEIICHE. BbINOJIHATH
NPUKHUIKY U OLIEHKY 3HAYCHUHN YHUCJIOBBIX BBIPAKECHHUH,
npeaIarartb ¥ NPUMEHATH MPUEMBI IPOBEPKU
BBIYMCIICHUU.

HUcnonb3oBaTh NpU BbIYUCICHHUAX INEPEMECTUTEIIBHOE H
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHHUS W YMHOXCHHS,
pacnpeaenuTeENbHOE CBOMCTBO YMHOXKEHHUS; (POPMYJTHUPOBATH

20



[IepemecturensHoe
1 COYETaTeIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOKECHUS,
pacnpeeuTeNbHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3ioKeHue yucia
Ha MHOXXUTECIIU.
Jlenenue ¢
octatkoMm. IIpocTeie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YuciaoBbie
BBIPAYKCHHUS;
MOPSAIOK JICMCTBUU.
PenieHne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIEeCKre

U PUMEHSATh NPaBUJIa IPeoOpa3oBaHUs YHCIOBBIX
BBIPA)KEHU Ha OCHOBE CBOWMCTB apu(PMETHUECKUX JEHCTBUU.
HccnenoBaTh 4nCIOBbIE 3aKOHOMEPHOCTH, BbIIBUTATh H
000CHOBBIBATH THIIOTE3bI, GOPMYIHPOBATH 00001ICHUS 1
BBIBO/IBI 10 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNUS.
@opmMyJIMpPOBATH ONpPeIeJIeHUsI ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTEIN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOpMyIHMpPOBATH U
NMPUMEHSATH NPU3HAKM JITUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM Pa3JI0KEHUS YUCIa HA MIPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATKU OT JECJICHUS U HETIOJIHOE
4acTHOE.

Pacno3znaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O
HATypAJIbHBIX YUCIIaX, IPUBOAUTH NPUMeEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaTh MaTeMaTH4YeCKUE MPENJIOKEHUS C
IIOMOILBIO CBA30K «H», KWIN», ECIH..., TO...». Pemiarb
TEKCTOBBIE 33JJa4l apUPMETUUECKUM CIIOCOOOM,
HCNO0/1b30BATh 3aBHCHUMOCTH MEXY BEIMYMHAMU
(CKOpOCTB, BpEMsl, paCCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh
U JIp.): aHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 3aJa4H,
nepegopMyJIHPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
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JAHHBIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXIy BEIMYMHAMU,
CTPOMTH JIOTHYECKYIO LIETIOYKY PAaCCYKACHHUIA.
MogaeaupoBaTth X0 peUIEHU 3aa4y C TOMOILBIO PUCYHKA,
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JICUCTBHUS, Ha
JIBUKCHHUE U

NOKYIIKH

CXEMBI, TaOIUIIBI.

I[IpuBoaNTH, pa30UPaTh, OLEHUBATH PA3JIMYHbBIC PEIICHUS,
3aMUCH PEIIeHUH TEKCTOBBIX 3a/1ad.

Kputuyeckn oneHUBATh MMOJTYyUYCHHBIA pE3yIbTaT,
OCYHIECTBJISITH CAMOKOHTPOJIb, POBEPSISt OTBET Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OITUOKH.

Pemath 3a/1auu ¢ MOMOIIBIO iepedopa BceX BO3ZMOXKHBIX
BapUAHTOB.

3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS apUPMETHUKU
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Harmsinaas reomerpust.

JIMHMM HA TJIOCKOCTH

12

Touka, nipsmas,
OTPE30K, JyY.
Jlomanas.
N3smepenue nnuHbl
OTpe3Ka,
METPUYECKHE

€ AUHULIBI
U3MEPEHUS JJIUHBI.

OKpy»XHOCTb U KpYT.

[IpakTnueckas
paboTta
«ITocTpoenue yzopa
U3 OKPYKXHOCTEW».
VYroo. [Ipsimoi,
OCTpBIHA, TYyIOW U
Pa3BEPHYTHIN YTJIBL.

HN3mepenue yrios.

Pacno3naBaTh Ha yepTekKax, pUCYHKaX, ONUChIBATD,
UCIIONIb3YSl TEPMUHOJIOTHIO, ¥ M300Pa’kaTh C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE3OK, JIyY,
yTOJ1, JIOMaHY0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB PEAILHOTO
MHUpa, UMEIOIINX PopMy HM3yUEeHHBIX (QUTYD, OLIEHUBATH UX
JIUHEWHBIE Pa3MEpHl.

HUcnoab30BaTh JIMHEHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISL TIOCTPOCHMS M UBMEPECHUS: M3MEPSATH JUIMHY OTPE3Ka,
BEJIMUYKMHY YTJia; CTPOUTH OTPE30K 3aJJaHHOU JJIMHBI, IO,
3aIaHHOW BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTh 3aIaHHOTO panyca.
H300pakaTh KOHPUTYpAIIUU TEOMETPUIECKUX PUTYD U3
OTPE3KOB, OKPYKHOCTEM, UX YACTEN HAa HEJIMHOBAHHOW U
KJIETYaTON OyMare; mpejiaraTb, ONMUCbIBaTh U

00CY:KIaTh CIOCOOBI, AJATOPUTMBbI TTOCTPOCHMUS.

Pacno3HaBaTh 1 H300pakaTh HA HEJIMHOBAHHOU U
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[IpakTnueckas
paboTta
«ITocTpoenue

YIJIOBY

KJIeT4aTol Oymare MpsMOM, OCTpPbIM, TYNOH, pa3BEPHYTHIN

YTJIbl; CPABHUBATH YIJIBL.

BpI4ucasTh JUIMHBI OTPE3KOB, JTOMAHBIX.

IloHumMAaTh U MCIIOJIB30BATH NP PEeLICHUH 32124
3aBMCHMOCTH MEXIY €IUHUIIAMU METPUUYECKOU CHCTEMBI
Mep; 3HAKOMHUTBLCS C HEMETPUUECKUMU CUCTEMAMU MED;
BBIPAKATH JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl u KOHPUTypaLuu, UCTIOIB3YS

(G pPOBBIE PECYPCHI
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OOBIKHOBEHHBIE IPOOU

48

HpoOsb. [IpaBuiibHBIC
Y HETIPABWIIHHBIC
npobu. OCHOBHOE
CBOICTBO JIpo0Hu.
CpaBHenue npo0eil.
Cnoxenue u
BBIYUTAHHC
OOBIKHOBEHHBIX
npobeii. CMeranHast
poOb. YMHOXEHHE
U JICJICHHE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpPATHbBIE
npobu. Pemenue
TEKCTOBBIX 3a/a4,
COJICpIKaIlUX JAPOOH.
OcHOBHBIE

MopeaupoBaTth B rpaduueckoit, npeaMeTHon hopme, ¢
MIOMOIIIBIO KOMIIBIOTEPA MOHATHUS U CBOWCTBA, CBSI3aHHbIC
C OOBIKHOBEHHOM IPOOBIO.

Yurath U 3allMCbIBATh, CPAaBHUBATH OOBIKHOBCHHEBIC I[pO6I/I,

nperiaratb, OOOCHOBBIBATH M 00CY/KIATH CIOCOOBI

YIIOPSIIOYUBAHHUS IPOOEH.

H300paxkaTh 0OOBIKHOBEHHBIE IpOOU TOUKAMU Ha
KOOPJMHATHOM MPSIMOIA; HCTOAb30BATh KOOPIUHATHYIO
NPSIMYIO TSI CPAaBHEHHSI IPOOECH.

@ opMyJIHPOBATH, 3ANIUCHIBATH C MOMOIIbIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IPOOH; MCMOJIbB30BATH OCHOBHOE
CBOMCTBO JIpOOU ISl COKpaIeHus: IpoOei U pUBEICHUS
IpoOu K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh CMEIIaHHYIO IPOOh B BHJIE HENMPABUILHON
Y BBIIETSATH LENYI0 YacTh YUCIA U3 HEMPABWIBHOU JPOOH.
BoinosusaTs apudmerndyeckue 1ecTBUsA C
OOBIKHOBEHHBIMHU JPOOSMU; MPUMEHSITh CBOHCTBA
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3a/1aud Ha IpooOH.
[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTU4YECKUX
BBIPAKCHUH U
MPEJIOKEHUN

apupMeTUUECKUX NCUCTBUM JIJIsl palliOHATU3aIUU
BBIYKCIICHUM.

BbINOJHATH NPUKUIAKY M OLEHKY PE3yJbTaTa BbIUUCICHUN;
NnpeaIaratb ¥ NPUMEHATH NPUEMBI IPOBEPKH BHIUYUCICHUM.
IIpoBoauTh HccaeI0BaHUs CBOWCTB JpoOeH, onmupasch Ha
YUCJIOBBIE OJKCIHEPUMEHTHl (B TOM 4YHCIE C TOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O
JIpo0siX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKa3bIBAHUIA.

PemaTh TEKCTOBBIE 3a/1a4uH, COJEpKaIME APOOHBIE JaHHBIE, U
3a71a4M Ha HAXO0XJECHHME YaCTH LIEJIOr0 U LEJIOro IO €r0 YacTH;
BBISIBJISITh MX CXOACTBA M Pa3jIu4us.

MopneaupoBaTrh X0 PELICHUS 3a1a4H C IOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauThH, pa30UpPaTh, OLEHUBATH PA3INYHbIC PEUICHNUS,
3aIlMCH PEIIEHNN TEKCTOBBIX 3a/1a4.

Kpurnuyeckn oneHUBaTh MOJYYCHHBIN
pe3yabTaT, OCYIIECTBISATh CAMOKOHTPOIb,
MPOBEPSISt OTBET HA COOTBETCTBUE YCIOBHIO,
HAXOAUTH OITHOKH. 3HAKOMUTBHCS C HCTOPHEH
pa3BUTHS apuPMETHKA
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Harmsinaas reomerpust.
MHOTOYT OJIbBHUKHU

10

MHOroyroJbHuKH.
YeTbIpEXYroabHUK,
IIPSAMOYT OJIbHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, MCNOJB3YS TEPMUHOJIOIHIO, H300pakKATh C
MIOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI 0OBHEKTOB PEATIBHOTO MUPA, UMEIOIIUX
(GbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenue
IPSMOYTOJIbHHUKA
C 3aIaHHBIMHU
CTOpPOHAaMH Ha
HEJIMHOBAHHOU
Oymarey.
TpeyroiabHUK.
IInomane u
EpUMETP
NPSAMOYTOJIbHUKA
U
MHOI'OYI'OJIBHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYT OJIbHUKOB,
€ AUHULIBI
U3MEPEHUs
IUIOLAIH.
[lepumeTtp
MHOI'OYTI'OJIbHUKA

TPEYroJIbHUKA, OLEHUBATh UX JIUHECUHBIE Pa3MEPHI.
BuIuncJATh: IEPUMETP TPEYTOJIbHUKA, NPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOMIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
MN300paxkaTh OCTPOYTrOJIbHBIE, IPSIMOYTOIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJTMHOBAHHOM M KJIE€TYAaTOM Oymare KBajpart u
MPSMOYTOJBHUK C 33JJAHHBIMU JITMHAMU CTOPOH.
HccaenoBaTh ¢BOMCTBA NIPSIMOYTOJIbHUKA, KBaIpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUS, U3MEPEHHUSI, MOJICITUPOBAHUS,
CpaBHMBATh CBOMCTBA KBa/ipaTa U MPSMOYTOJbHUKA.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPENJIOKEHUS C
MOMOIIBIO CBSI30K «HEKOTOPHIiY, «It000ii». PacnosnaBaTh
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX,
NPUBOAUTH PUMEPbI U KOHTPIIPUMEPHI.

HccaenoBaTh 3aBUCUMOCTD ILIONIAAN KBAIpaTa OT IJIMHBI €70
CTOPOHBI.

HUcnonb3oBaTh CBOMCTBA KBAAPATHOW CETKU JJISI TIOCTPOECHUS
¢buryp; pa3douBaTh NPIMOYTOIBLHUK HAa KBAPATHI,
TPEYTOJbHUKH; COCTABISATH QUTYPHI U3 KBAIPATOB H
NPSIMOYTOJILHUKOB U HAXOJIUTh UX IUIONIaAb, Pa30MBAThH
GbuUrypsl Ha IPSIMOYTOJIBHUKHU U KBAaJIpaThl U HAXOUTh UX
IJIOIIAb.

BripaxaTh BeIMUMHY IJIOMIAAM B PA3IMYHBIX €IMHULIAX
U3MEPEHUSI METPUYECKOW CHCTEMbI MEpP, NMOHUMATH H
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HCIIOJB30BaATh 3aBUCHUMOCTH MCKAY MCTPUUCCKUMU
CAWHNLIAMHU U3MCPCHUS TIIIOIIaaH.
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3HAKOMHUTBHCS € NpPUMepaMH TNPUMEHEHUsl IUIOMAAN U
nepuMeTpa B MPaKTUYECKUX cUTyanusx. Pemars 3agauu u3
peabHOM JKU3HU, Mpeiaratb U 00CYKIATh Pa3iudHbIe
CIoCo0bI pEIICHUS 3a7a4
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JlecsTuuHble APOOH

38

JlecsaTMyHas 3ammmch
TpoOeii.
CpaBHeHnue
JIECATUYHBIX
npoOeii. [eicTBus
C J€CATUYHBIMHU
JTPOOSIMHU.
Okpyrienue
JIECATUYHBIX
TpOOeii.

Pelienne TEKCTOBBIX
3a/1a4, CoJepIKaIInx
npobu. OCHOBHBIC
3a/1a4M Ha Apoou

IIpeacTaBasiTh AeCATUYHYIO IpOOH B BUJI€ OOBIKHOBEHHOMH,
YUTATh U 3aNHCHIBATH, CPABHUBATH JIECATUYHBIE TPOOU,
npeliaratb, OOOCHOBBIBATHL M O00CYXKAATH CIOCOOBI
YIOPSIIOYMBAHUS JECATUUHBIX IPOOEH.

N3006paxaTh AeCATUYHBIC IPOOU TOUKAMU HAa KOOPJUHATHON
IIPSIMOM.

BhISIBASITH €X0JCTBA U Pa3JIN4Msl MPABIIT apUPMETUUESCKUX
JEUCTBUM C HATypaJbHBIMU YHCIAMHU U JAECATUYHBIMU
TpoOsiMU, OOBSICHATH UX.

BeinonHsATh apudMeTUuecKue JeHCTBUS C JEeCATUUHBIMU
IpOo0sSMU; BHIMOJHATH NPUKHIKY U OLIEHKY PE3yJibTaTa
BBIYMCIICHUM.

I[IpumeHsITH cBOMCTBA apu(PMETHICCKUX TEUCTBUN IS
palrOHaIU3alM1 BBIYUCIICHUN.

IIpuMeHSITH MPABUJIO OKPYIJIEHHUSI JECATHYHBIX APOOEH.
IIpoBoauTH HCCJIETOBAHMS CBOWCTB JIECATUYHBIX

npo0Oei, onmupasch Ha YUCIOBBIE YKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIbIO KOMIBIOTEPA), BBIABUIATh TMIOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHMS.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIC BHICKA3bIBAHUS O
IpOo0SX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUThH
BBICKA3bIBAHMS 1 OTPUIIAHUS BHICKa3bIBAaHUH.
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Pemath TeKCTOBBIC 3aJ]a4H, COJIEpKaIMe IPOOHbIE JaHHBIE, U
Ha HAXO0XJCHUE YaCTH LICJIOTO M LIEJIOr0 MO €ro 4YacTH;
BbISIBJIATH UX CXOACTBA M Pa3IM4uA.

MoaeaupoBaTh X0 PELICHU 3aa4d C IIOMOLIBIO PUCYHKA,
cxembl, Tabmunpl. I[lpuBoguTH, pa3duparb, OLEHUBATH
pa3jMYHbIE PELICHUS, 3alMCU PELUICHUM TEKCTOBBIX 3a/ad.
OnepupoBaTth APOOHBIMU YUCIAMU B PEATbHBIX KU3HEHHBIX
CUTYaIUAX.

Kputudecku oueHMBaTh MOJY4YCHHbIN

pe3ynbTaT, OCYIECTBIATH CAMOKOHTPOJIb,

MPOBEPSISL OTBET HA COOTBETCTBUE YCIIOBUIO,

HAXOJIUTh OTUOKH. SHAKOMHUTBLCS C HCTOPHUEit

pa3BUTHUSA apUPMETUKHU
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Harmsinaas reomerpust.
Tena u purypsl
B [IPOCTPAHCTBE

MHoOrorpaHHuKMU.
N3o6paxkenue
MHOT'OTPaHHUKOB.
Mopnenn
IIPOCTPAHCTBEHHBIX
TEJ.
[IpssmoyronbHbIN
napajuiesieunen,
Ky0. Pa3BépTku
KyOa u
napajuieieune1a.
[IpakTrnueckas
pabota «Pa3BépTka
ky0a». O0bEM KyOa,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKaX, B OKPYKaloIeM
MHpe TIPSIMOYTOJIbHBIN TapaljIe/IeuIe I, Kyo,
MHOTOTPAaHHUKH, ONMUCHIBATH, HCMOJIb3Ysl TEPMHHOJIOTHIO,
OIIEeHMBATD JIMHCHHBIC Pa3MEphI.

IIpuBoAUTH MpUMeEPHI O0BEKTOB PEATHBHOTO0 MHPa, UMEIOIINX
¢dbopMy MHOTOTpaHHUKA, MPSMOYTOIBHOTO MapaljieNIeUuIea,
KyoOa.

HN3o0paxkaTth ky0 Ha KieTyaTolt Oymare. MccinenoBarh
CBOIiCTBa Ky0a, MPSMOYTOJIHHOTO MapauIesieuIe/a,
MHOTOT'PaHHUKOB, HCIIOJIL3Ys Mojiesd. Pacmo3HaBaTh n
n300pakaTh pa3BEPTKHU KyOa U mapauieenuresa.
MoneaunpoBaTthb Ky0 U Tapaienenure]] u3 Oymara u
NIPOYHX MATEPHAIIOB, 00BSICHATH CIOCO0 MOJICITUPOBAHUSI.

IIPSIMOYTOJIBHOTO
napajuiesenuneaa

HaxoauTh n3MepeHusi, BBIMUCIATH TUIONIAh TOBEPXHOCTH;
00BbéM Kyba, MPSIMOYTOJIBHOTO MapalIeICIUIIe/1a;
HCCJIe10BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JIJTMHBI €r0
pebpa, BLIIBUTATH U 000CHOBBIBATH IMIIOTE3Y.
HabmaronaTh ¥ NpoBOAUTH AHAJOTMU MEXKY TOHATUIMH
IoIaAN  00bEMa, IepuMeTpa | IUIONIAIA TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
MHOTOTPaHHUKaX, MPUBOAUTH MPUMePbI M KOHTPIIPHUMEPHI,
CTPOMTH BbICKA3BIBAHMS W OTPUIIAHUS BHICKA3bIBAHUM.
PemaTp 3aa4m U3 peaapbHON KU3HU
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[loBTOpEHUE 1 00001ICHNE 10 [loBTOpEHNHE BplyucasaTh  3HAYEHHs ~ BBIPAXEHUW,  COAEPIKAIIMUX
OCHOBHBIX MOHATUN | HATypaJibHbIE YKCIa, OOBIKHOBEHHBIE U IECATUYHBIE TpOOH,
U METOJIOB Kypca BBITIOJIHATH IPe0Opa30BaHUs YUCEN.
5 Knacca, 0000menre | BeiGupaTh ¢nocod CpaBHEHUS YHCET], BHIYUCICHHU,
3HAHMH NPUMEHATH CBOMCTBA apU(PMETUUECKUX JEUCTBUM
JUTSL palliOHAIM3allMU BEIYMCIICHUN.
OcyuecTBJIATE CAMOKOHTPOJIb BBITOIHAEMBIX JIEHCTBUN U
CaMOIPOBEPKY pe3ysIbTaTa BEIUUCICHUH.
Pemats 3amaum u3 peasbHOM KU3HHU, NPUMEHATH
MaTeMaTH4YeCKue 3HAHMSA /Ui PEIIeHUs 3a7]a4 U3 APYTUx
y4eOHBIX IPEIMETOB.
Pematp 3agaum pa3sHbIMHM CIIOC00aMH, CPABHHUBATH
CIOCO0BI PELICHUS 33/1a4U, BBIONPATh PALlHOHATbHBIN
crocod
OBILEE KOJIMYECTBO 170
YACOB IIO
[TPOTPAMME
6 KIIACC
HauMeHOBaHHE paszena  KoludecTso OCHOBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YYaIOMIMNXCS
(Temsl) Kypca JacoB COAEpKAHUE
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Harypanbnbie yncna

30

Apudpmernueckue
JICUCTBUS C
MHOTO3HAYHBIMH
HATypaJIbHBIMU
yuciaamMu. YUCIIOBEIS
BBIpAKCHUS,
MOPAIOK JIEMCTBUN,
HCIIOJIb30BaHNUE
cKkoOoK. OKpyrieHue
HATypaJIbHBIX YUCE.
Jlenurenu u
KpaTHBIC YHCIIA;
HaMOOIBIITHN OOIIUIA
JeJIUTENb U
HanMEHbIIIee 001Iee
KpaTHOE.
JenumMocTh CyMMBbI
Y TIPOU3BEICHMUS.
Jlenenue c
OCTaTKOM.

Penienne TeKCTOBBIX
3a1a4

BoinosHATH apudmeTnyeckue JeiicTBUS ¢ MHOIO3HAYHBIMU
HaTypAJIbHBIMY YHCJIAMHU, HAXOAUTH 3HAYEHHU S YNCIIOBBIX
BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCJIATH
3HAYEeHUA BBIPAKECHUH, CONEPKALIUX CTENICHH.

BbINOJHATH NPUKHUAKY M OLEHKY 3HAUCHUI YHCTOBBIX
BBIPQ)KEHU I, PUMEHSATh NPUEMBI IPOBEPKH PE3YNIbTATA.
Hcnoab30BaTh NPH BHIYUCICHUAX IEPEMECTUTEIIBHOE U
COUYETATENIbHOE CBOMCTBA CIOKEHUS U YMHOKEHUS,
pacnpeaeauTeNbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETHUECKUX JICHCTBHIM.
HccaenoBaTh 4nCIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUTaTh H 000CHOBBIBATH
THNOTE3bl.

@opmMyJHpPOBATH ONpeAeeHUus1 JCIUTENs] U KpaTHOTO,
HAWOOJIBIIEr0 OOIIEr0 IEIUTENS W HAWUMEHBIIETO OOIIEro
KpaTHOT'0, IPOCTOr0 U COCTABHOI'O YMCEIT; UCIIOIb30BaTh ATU
HOHSTHS IIPU PELICHUH 3aad.

IIpuMeHATH aJIrOpPUTMBbI BEIYHCICHUS HAMOOJIBIIETO 00IIEro
JENUTENs UM HAaMMEHBIIEr0 OOIIEro KpaTHOrO JBYX YHCED,
QJITOPUTM Pa3JI0KEHUS YUCIIA HA IPOCTHIE MHOXKHUTEIH.
HccnenoBarhb yCioBHS I€IUMOCTH Ha 4 1 6.

HUccaenoBarsp, 00cykaathb, GopMyJIUpPOBaATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YUCIIE, YETHOTO U

HEYETHOT'O YUCEIL.

HccaenoBars CBOMCTBA ICIMMOCTA CYMMBI U IIPOU3BEICHUSA
YHCEI.

IIpuBoaAMTHL MPUMeEPHI YUCEN C 3aJaHHBIMH CBOMCTBAMHU,
pacno3HaBaTh BepPHbIE M HEBEPHBbIE YTBEPXKICHUS O
CBOMCTBAX YKUCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS C
MOMOIIBbIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTuyecKkue MpeaioKeHus: C
IIOMOIIBIO CBSI30K «H», «UIIN», ECIH..., TO...». Pemiarp
TEKCTOBBIE 3a/1a4M, BKJIIOYAIOIIME TOHATUS JIEIUMOCTH,
apuMEeTHYEeCKUM CIOCOOOM, HCIOIb30BaTh Iepedop
BCEX BO3MOKHBIX BAPUAHTOB.

MopnenupoBath X0 PELICHUS 3a1a4H C IOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTh, pa3zdéupaTh, OLEHUBATH PA3JIUYHbIC PELICHHUS,
3aIlACH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnueckn oneHuBaTh MOJYYEHHBIA PE3YJIbTAT, HAXOAUTH
OIIUOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, MPOBEPsiS OTBET Ha
COOTBETCTBUE YCIIOBUIO
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Harmsinaas reomerpust.
[IpsiMbIEe HA IIIOCKOCTHU

[TepnienauKysipHBIE
MpsIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTp Ha yepTekax, PUCYHKax Cily4yad B3aUMHOIO
PACITOJIOKEHHUSI IBYX MPSMBIX.

MN300paxaTh ¢ IOMOLIbIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM UM KJeTUaTol OyMare JiBe IepeceKarommecs
NpsIMbIE, JIBE MAapaJUIeNbHbIE MPSAMBIE, CTPOUTH MIPSMYIO,

JIBYMsI TOYKAMH, OT
TOYKH 10 MPSIMOH,
JUIMHA MapuipyTa Ha
KBaJ[PaTHOU CETKE

NEPNEHIUKYISPHYIO TaHHOM.
IIpuBoauTH NpUMepbI napaieIbHOCTH "
NEPHEHANKYJISIPHOCTHU MPSMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYT'OJIBHUKAX MEPIECHINKYIISIPHBIE U
napajuiesibHble cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKH C
napajiesIbHbIMU, IEPIICHINKYISIPHBIMU CTOPOHAMH.
Haxomuthb paccTosiHue MEX1y ABYMSI TOYKAMH, OT TOUKHU
JIO TPSIMOM, JJTMHY ITyTH Ha KBAAPAaTHOU CETKE, B TOM
YHCIIC UCTIONB3YSI IU(PPOBBIE PECYPCHI
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Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO 1po0H,

COKpallleHHue apooei.

CpaBHenue u
yIOPsIIOUYMBaHUE
TpoOeii.
Jlecatuunbie 1podu
U METpUYeCKasi
cucreMa mep.
ApudmeTtnyeckue
JIEHUCTBUA C
O0OBIKHOBEHHBIMU
U JICCSITUUHBIMU
TPOOSIMHU.
OTHoOILIEHKE.
JleneHue B JTaHHOM

CpaBHMBaTh U YHNOPSiA0YMBATh JIpoOH, BHIOMPATH CIOCO0
CpaBHEHUS IpoOeil.

IIpencraBasith AecsITUUHBIE IPOOU B BUI€ OOBIKHOBEHHBIX
npoOeit U1 OOBIKHOBEHHBIE B BUJIE€ IECATUYHBIX, HCIOJIb30BATH
IKBHMBAJIEHTHBIE NMPeICTABJICHUS JPOOHBIX YHCEI TPH UX
CPaBHEHHUH, IpU BblUKCICHUAX. MCM0ab30BaTh JECATUYHBIE
Ipobu npu npeoOpa3oBaHUU BEJIMYUH B METPUUECKOM
CUCTEME MED.

BoInoJHATH apuMeTHYecKue J1eHCTBUA C
OOBIKHOBEHHBIMH U I€CITUUHBIMU APOOSIMU. BBIYMCAATD
3HAYEHUs BBIPAKEHUM, COAepKaINX OObIKHOBEHHbBIE U
JECATUYHBIE JPOOU, BRIMOIHATH IPeoOpa3zoBaHus Apooeil,
BBIOUPATH CIOCO0, MPUMEHSATH CBOMCTBA

apuMETHUCCKUX JICHUCTBUM JIJIs parioOHaTU3aI[uu
BBIYMCIICHUU.

CocTaBJsiTh OTHOILICHUS U IIponopurir, HAXOJAUThb OTHOIICHHUE
BCIIMYHH, ACJIUTDb BCIIMUHNHY B JaHHOM

39



OTHOIIIEHUH.
MacmTa0,
MPOTIOPLIUSL.
[Tonstue

MPOIIEHTA.
Beruucienue
MPOLEHTA OT
BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Pemenue TekcToBBIX
3a71a4, CoAepKaLINUX
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabota «OTHOIIICHHE
JUIMHBI OKPYKHOCTH
K €€ IuamMeTpy»

OTHONIICHUH.
HaxoauTh 3KCNIEPUMEHTAJBbHBIM IIYTEM OTHOIIEHUE JJIMHBI
OKPY>KHOCTH K €€ TUamMeTpy.

NutepnpeTupoBaTh MacmTad Kak OTHOIICHHUE BEJIMYHH,
HAXOAMTHh MaclITabd iaHa, KapThl U BRIUUCIISATH PACCTOSHHUS,
UCTONb3ys MaciiTad. O0bACHATH, YTO TAKOE MPOIIEHT,
yHnoTpeOIsiTh 000POTHI PEUH CO CIIOBOM «IIPOIICHT.
BeipakaTh NpoIeHThI B APOOSX U ApOOH B MPOIIEHTAX,
OTHOIIIEHUE JIByX BEJIUYUH B MPOIIEHTaX. BHIYUCAATH
MPOLEHT OT YKCJIa ¥ YKUCJIO MO €ro NPOUEHTY. OKPYIriafaTh
JTpoOU U MPOIEHTHI, HAXOIUTh MPUOTUKEHUS YUCEIL.

PemaTp 3a1aum Ha 4acTH, MPOLEHTHI, MPONOPIIUMA, HA
HaxO0XJIeHHE ApoOu (TIPOIIEHTA) OT BEIMUYNHBI U BEIIMUYMHBI

o e€ ApoOu (TIPOLIEHTY), APOoOH (TIPOLIEHTA), KOTOPBIMA
COCTAaBJISIET OJHA BeIW4rHa OT aApyrou. IlpuBoauTs,
pa3oupaTh, OLEHUBATH PA3JIUYHbBIC PEIICHUS, 3aIIUCH
pEIIEHHU TEKCTOBBIX 3a/1a4.

N3Baexats uHGOpMANMIO U3 TAOIUI U JUArpamMM,
HHTEPIPETUPOBATH TAOIUYHBIC TAHHBIC,

onpcacIATb HauOOJIbIIIEE U HAMMEHBIIIEE W3
MNpCaACTAaBICHHBIX JAHHBIX
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Harmsinaas reomerpus.

OceBas cuMmmeTpus.

Pacno3snaBaTh Ha yepTexkax U U300paKeHUAX, M300paxkaTh

Cummetpus LenTpanbHas OT PYKH, CTPOUTh C TIOMOIIbI0 HHCTPYMEHTOB (UTYDPY
CUMMETpHSI. (0Tpe3oK, JIOMaHYI0, TPEYTOJbHUK, IPSIMOYTOJIbHUK,
[TocTpoenue OKPY>KHOCTb), CHMMETPUYHYIO JaHHON OTHOCUTEIIBHO
CUMMCTPUIHBIX MPSAMOU, TOUKH.

(Guryp. Haxoauth npuMepbl CHMMETPUH B OKPYIKAIOIIEM MHPE.
IlpaxTieckas MoaeaupoBath 13 6ymaru 18e GUrypbl, CHMMETPUYHBIE
p?)60Ta OTHOCUTEJIBHO MPSAMOM; KOHCTPYUPOBATH T€OMETPUUECKHUE
«OceBas .

KOH(UTypallid, UCTIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
CUMMETPHUSI.

YHCIIe C TOMOIIBI0 U(PPOBBIX PECYPCOB.
CummeTpusi B .

HccaenoBaTh CBOWCTBA U3YyUEHHBIX (DUTYp, CBSI3aHHBIE
IIPOCTPAHCTBE

C CUMMETPHEH, UCTIONB3Ys IKCIIEPUMEHT, HAOII0ICHHE,
MOJICJINPOBAHUE.

O00cHOBBIBaTH, ONIPOBEPraTh C IOMOILBIO KOHTPIIPUMEPOB
YTBEPKJCHUS O CUMMETpHUH PUTYp
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Bripaskenus ¢ OykBamu

[Ipumenenue OykB

Hcnoab3oBarhb 6yKBbI JJIA 0003HaYCHUSA qucell, Ipu 3a1rcu
MaTEMATHYCCKHUX YTBGp)I(IICHPlﬁ, COCTAaBJIATH 6YKB6HHBIG

JUISL 3aITUCH
MATEMATHYECKIX BBIpa)KCHUS M0 YCJIIOBHUIO 3aJa4H.
BBIPAKEHUH 1 HccnenoBath  HECIOXKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH,
IIPEJIOKEHUHN. UCIIOJIb30BaTh OYKBBI JUIsl UX 3aIUCH.
bykBeHHbIC BbIuncasiTh 4iciIoBOE 3HaUeHNE OYKBEHHOTO BBIPAXKEHUS
BBIPKCHIA 1 IpH 33JaHHBIX 3HAYEHUSAX OYKB.
YHCJIOBBIE
3anucbiBaTh GOPMYJIBI: IEPUMETPA U ILTOLIAAN
MOJACTAaHOBKH.
5 NpsIMOYT'OJIbHUKA, KBaJpaTa; JJIMHbI OKPY)KHOCTH, IUIOIIAAN
KBCHHBIE
Y KpYTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmysiam.
paBEeHCTBA,
CocTaBasaTe ¢GopMyJIbl, BIpaXXaroUUue 3aBUCUMOCTH MEXKIY
HaXO0KJICHUE
BEJIMYMHAMH: CKOPOCTh, BpEMs, PAaCCTOSHHUE; IICHA,
HEU3BECTHOI'O ..
KOJINYECTBO, CTOUMOCTb; IPOU3BOIUTEIBHOCTh, BPEMsI, 00bEM
KOMIIOHEHTA.
paboThI; BBIMOJIHATH BBIYUCIEHUS IO 3TUM (QopMysaMm.
DopMyJIbI

HaxoauTh HEM3BECTHBIM KOMIIOHEHT apuU(METHIECKOTO
JNEUCTBUSA
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Harmsinaas reomerpust.
@urypsl Ha IIJIOCKOCTH

14

YeTbIpEXYTronbHUK,
IIPUMEPBHI

YETBIPEXYTOJIBHUKOB.

[IpAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JIAaroHaJIeu.
Nsmepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyJIbI
IIepuUMeTpa u
IJI0IIA a1
IPSMOYTOJIbHUKA.
[MpubnmxEnnoe
U3MEPEHUE IIOIAN
¢buryp.
[IpakTnueckas

H300paxkaTh Ha HETMHOBAHHOM U KJI€TYaTON Oymare

C UCITOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMU CBOMCTBAMHU: C
napajuieIbHBIMHU, NIEPIICHINKYISIPHBIMHU, PABHBIMU
CTOpOHAMH, MPSMBIMH YIJIAMH U AP.,

paBHOOenpeHHbIN TpeyronbHuK. [lpeanarats u
00CyKAaTh CIOCO0BI, AATOPUTMBI IOCTPOEHUS.
HccaenoBath, HCHIONIB3YS SIKCIIEPUMEHT, HAOIIOICHHE,
MOJICIIMPOBAHUE, CBOMCTBA MIPSAMOYTOJIbHUKA, KBaJApara,
pa3ouBaTh Ha TPEyroJbHUKU. OOOCHOBBIBATH, ONMPOBEPraTh
C IIOMOILBIO KOHTPIIPUMEPOB YTBEPKACHUS

0 IPAMOYT'OJbHHKE, KBaApaTrc, Ppacnmo3HaBaTb BCPHBIC U

HEBEPHBIE YTBEPKICHUS.

N3mepATh M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIIbl, B
TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PACIO3HABATH OCTPbIEC, IIPSIMBIE, TYNbIE, pa3BEPHYTHIC
yribl. Pacmo3HaBarh, H300paxkaTh OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIH, TYITOYTOJILHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BoI4ucasTh NEpUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOTOYTOJIbHUKA Pa30MEHUEM Ha TIPSIMOYTOJIbHUKH,
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pabota «[lnomanpb
KpyTra»

Ha paBHbIC (UTYPBI, HCIOJb30BaTh METPUUECKUE €IUHUIIBI
M3MEPEHUS JUIUHBI U TTONIAIH.

Hcnoab3oBaTh NpUOIMKEHHOE H3MEPEHHE ITIUH U
ionaAeil Ha kieryaTo Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUIOIAIU KpyTa

[lonoXXUTENBHBIE U

OTPHULATCIIBHBIC YN CJIa

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIs
Moy, UucnoBbie
MIPOMEKYTKHU.
ITonoxxuteapHBIC U
OTpUIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIIBLHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmernueckue
JICUCTBUS C
ITOJIO’KUTETLHBIMH
U OTPHUIIATEIIBHBIMU
YHUCIAMU.

Pemenue TeKCTOBBIX
3a1a4

IIpuBOAMTH NPUMEPHI UCTIOJIB30BAHUS B PEAIBHOM KU3HU
MOJIOKUTENBHBIX U OTpULIATENBHBIX yncen. U300paxkaTs
L[EJIbIE YUCIIA, TIOJIOKUTENbHBIE U OTPUIIATEIbHBIE YUCTIa
TOYKaMH HA YMCJIOBOU MPSAMOM, HCIOJIb30BATh YHCIOBYIO
MPAMYIO U151 cpaBHEHUS yncen. [IpuMeHsaTh npaBuia
CpaBHEHMUS, YIOPAA0UYUBATH 1IEJIbIC YUCIIA; HAXOAUTh
MOJYJIb YHCJIA.

D®opMyJIHPOBATH MPABWJIA BBIYUCICHUSA C
MTOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMA YUCIIAMU, HAXOAUTH
3HAYEHM S YHCIIOBBIX BBIPAKECHUN, COACPHKAIIMUX JCUCTBHS C
MTOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMUA YUCIIAMU.
IIpMeHATH CBOMCTBA CIIOKEHHS U YMHOXKECHUS IS
npeoOpa3oBaHus CYMM M TIPOU3BEICHUM
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[IpencraBineHue JaHHBIX

[IpamoyroibHas
cHUcTeMa KOOpJIMHAT
Ha IUIOCKOCTH.
Koopaunatel Touku
Ha IUIOCKOCTH,
a0crcca u
OpJIMHATA.
Cronbuarslie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
paboTta
«IlocTpoeHnue
IarpamMmm.
Pemenune TekcToBBIX
3a/1a4, coaepKaminx
JAHHBIE,
IIPEACTaBICHHBIE B
Ta0IUIIaX U HaA
auarpaMmmax

OO0BSICHATH U WJUIIOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHOMN
CHUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJAMHATHOM IUIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yutath cTONOYATHIE W KPYTOBBIE JUArPAMMBI;
HHTEPNPETUPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIC
nuarpamMmmbl. Ucnmosib30BaTh HH(OPMALMIO,

MpCACTABJICHHYIO B Ta6JII/IIIaX, Ha JuarpaMmax mjisi pCrucHuA
TCKCTOBBIX 3aJa4 U 3a1a4 U3 peaHBHOﬁ KU3HHU
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Harmsinaas reomerpust.

@urypsl B IpOCTPAHCTBE

[IpssmoyronbHbIN
napasuleenuIen,
KyO, mpu3ma,
NUpPaMKIa, KOHYC,
HWIMHJIP, 11ap U
cohepa.
N3o6paxkenue

Pacno3HaBaTh Ha yepTekax, pUCyHKax, ONMMMCbIBATH
NUpaMuy, IpU3My, HAIUHAP, KOHYC, Iap, H300paxKaTh UX

OT PYKHU, MOJAECJIUPOBATDH U3 6yMaFI/I, IJ1aCTUJINHA, ITPOBOJIOKH

u ap. llpuBoauTh NpUMepbI 0OBHEKTOB OKPYIKAIOLIET0 MUPA,
UMEIOIUX (POPMbI HA3BaAHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTMIO: BEpUINHA, peOpO, IPaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
¢buryp. Ilpumeps
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH]IpA U KOHYCA.
[Ipaktuueckas pabora
«Co3znanue Mojenei
IPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
CIMHMIIBI U3MEPCHUS
o0béMa. O0BEM
IPSIMOYTOJIEHOTO
napaJuiesienurnena,
Ky0a, hopMyJIbI
00BEMa

H3yuaTsp, Ucnonb3ys IKCIIEPUMEHT, HAOJIIOIEHUE, U3MEPEHHE,
MOJENUPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HA3BAaHHBIX TEJI, BBISIBJAATH CXOACTBA U Pa3JIHUMSA:
MEXKIy NUPAMUION U NPU3MOM; MEXKIY HUINHIPOM, KOHYCOM
Y I1apOM.

Pacno3HaBaTh pa3BEPTKHU Mapajiesenunena, Kyoa, mpu3Msl,
NUpaMUJIbl, KOHyCa, LWINHAPA;, KOHCTPYMPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH.

Co3naBaTh MoOJAeJNH TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTHJIMHA U JIP.)

N3mepsaTh HA MoaeasAX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JUMaMeTp mapa.

BoiBoauTh ¢opmMyiry 00bEMa MPAMOYTOIBHOTO
napajuieNenuIena.

Boruucasth no popmysnam: 00bEM MPAMOYTOIBHOTO
napaiesienumnenia, Kyoa; MCIIoJIb30BaTh €IMHULIBI U3MEPEHUS

00béMa; BBIYMCJISATH 00BEMBI TEJI, COCTABIICHHBIX U3 KyOOB,
napajuIelICIIUIIC/IOB; peliaTh 3a1a4M ¢ PeaJbHBIMU JaHHBIMU
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[loBTOpEHUE, 00001IEHHE,

cucreMaru3anuia

20

[ToBTOpEHUE
OCHOBHBIX IIOHSTHM U
METOA0B KypcoB 5 1 6
KJIacCOB, 0000IIIEHHE
1 CUCTEMAaTH3aI1s
3HAHUM

BbIYUCIATH 3HaUCHUS BBIPAXKEHUM, COAEPKALIUX
HaTypajbHbIE, LIENbIE, IIOJIOKUTEIILHBIE U OTPULIATEIILHBIE
yrciia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBIIOJIHATD
npeoOpa3oBaHus YKCEI U BRIPAKEHUH.

BeiOupaTh c1iocod cpaBHEHUS YHCEII, BBIYMCIECHUN,
NPUMEHATh CBOWCTBA apU(PMETUUYECKUX ACHCTBUI

JUIS pallMOHAIN3alU1 BIYUCIICHUN.

Pematsb 3aga4m u3 peajqbHON KU3HU, MPUMEHSTH
MaTeMaTHYeCKUe 3HAHUSA JJIsl PEIICHUS 3a/1a4u U3 IPYTUX
IPEIMETOB.

Pemats 3amaum  pasHbIMH  CHOCO0AMH, CPaBHUBATD,
BBIOUPATH CMOCOOBI PEIICHUS 3ajaUH.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBbIX IEMCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUIN

OBILEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

170
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OEAEPAJIBHAA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJIT'EBPA»
B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIINCKA

AnreGpa siBIsIeTCS OTHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa30BaHus:

oHa oOecrieyrBaeT M3y4CHHE APYTUX AUCHHUIUIMH, KaK €CTECTBEHHO-HAY4YHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsl MPOJAOJIKEHUS O0Opa30BaHUsI U B
MOBCETHEBHOW W3HU. Pa3puTne y o0OydYaromuxcs HAy4HBIX TMPEJICTABICHUNH O
MPOUCXOKACHUU U CYIIHOCTH aireOpandeckux aOCTpakiuid, Ccroco0e OTpaxeHUs
MaTeMaTHYEeCKOM HAayKOW SBJICGHUM UM TIPOIIECCOB B TMPHUPOJE U OOIIECTBE, POJIH
MaTEeMaTHYECKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHWHM U B MPAKTUKE CIIOCOOCTBYET
(bopMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHS U KAUYE€CTB MBIILICHUS, HEOOXOAUMBIX JIJIs
aJlanTallid B COBPEMEHHOM ITM(dpoBOM oOIecTBe. M3ydyeHue anreOpbl oOecrieunBacT
pa3BUTHE yMEHHUs HaOII0JaTh, CpPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIILJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTH CBOM
NENUCTBUS W BBIBOJBI, (opMyiaupoBaTh yTBepxkaAcHUsA. OCBOCHHE Kypca ainreOpbl
obOecrieurBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarOIIUXCS: OHU HCIOJIb3YIOT
JNEyKTUBHBIC M WHIYKTHUBHBIE pacCyXACHUs, OOOOIIeHME U KOHKPETHU3AIHUIO,
abcTparupoBanue u aHanoruto. OoydeHue anredpe mpenoaaracT 3HaYUTEIbHBIN 00bEM
CaMOCTOSITEILHON JIEATEILHOCTH O0YYaIOIIUXCS, TTO3TOMY CaMOCTOSITEILHOE pEIICHHE
3a/1a4 SBJISETCS peanu3arueil 1eaTeIbHOCTHOTO MPUHIINIA 00 YUISHUS.

B crpykrype mporpammbl yuyeOHOTO Kypca «Airebpa» I OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATECIbHO-METOINYSCKUE JIMHHM:
«Hwucna v BEIYUCICHUSY, «AJIre0pandecKue BhIPaKESHUS», « Y paBHEHUS U HEPABCHCTBAY,
«DyHkuum». Kaxngas u3 3THX COAEpKATEITbHO-METOANYECKUX JTUHUN Pa3BUBACTCA HaA
MPOTSHKEHUU TPEX JIET M3YyUEHUsS Kypca, B3aUMOJACHCTBYS C JPYTUMU €ro JUHUAMU. B
X0JIe U3YUCHHsI Y4eOHOTO Kypca OOydJaroIIMMCs MPUXOJIUTCS JIOTHYECKU PacCyXIaTh,
HCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3M € ATUM B MOporpaMmmy
y4eOHOro Kypca «Anredpay BKIFOUCHBI HEKOTOPBIC OCHOBHI JIOTHKH, IPE/ICTABIICHHBIC BO
BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOro OOpa3oBaHHs M  CIIOCOOCTBYIOIIHC
OBJAJICHUIO OOYYarOIIUMHUCS OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHYECKOIO S3BIKA.
ConepxaTtenbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue JUHUKM «YHCIa W BBIYUCICHUSD CIIYKUT OCHOBOMW JJISl JAJIbHEUIIIETO
M3y4YEeHUS MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTUIO Yy OOYYAIOMMXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TMOJB30BATHCS  AJITOPUTMAMM, a TaKxKe
MPUOOPETEHHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOIWMBIX IJIs IOBCETHEBHOM >KH3HM.
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Pa3BuTue NMOHATHS O 4YMCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS CBA3aHO C
paIMOHAILHBIMU M UPPAlMOHATBHBIMHA YHCIIaMH, (POPMHPOBAHUEM TIPEICTABICHUN O
JICHCTBUTETHLHOM UHCIIe. 3aBEpIICHIE OCBOSCHUS YUCIOBOM JJMHUHA OTHECEHO K CPEIHEMY
o01emMy 00pa3oBaHUIO.

Conmepxanue IBYX anreOpandecKux JIHUHUNH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHsI W HEPaBEHCTBAa» CIIOCOOCTBYeT (OPMHUPOBAHUIO Y OOyJarOmUXCs
MaTeMaTHYECKOTO anmnapara, HeoOX0IUMOT0 JJIs pEeIICHHS 3a]]a4 MAaTEeMaTUKN, CMEXHBIX
NPEeIMETOB W TPAKTUKO-OPHUEHTHPOBAHHBIX 3ahad. Ha ypoBHE OCHOBHOTO 0OIIero
oOpa3oBaHus YYCOHBI MaTepuan TPYNIHPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
Anrebpa JIEeMOHCTPHpPYET 3HAYCHHE MATeMaTUKH KaK sI3bIKa IS TIOCTPOCHUS
MaTeMaTUYECKUX MOJIETICH, ONMCaHMs POLIECCOB U SIBJICHUH peabHOro Mupa. B 3amaun
oOyueHus anredpe BXOISIT TaKXKe JalbHEHIIIee pa3BUTHE allTOPUTMHYECKOTO MBIIIIICHHYS,
HEOOXOJMMOTO, B YaCTHOCTH, JUIsi OCBOCHHUS Kypca HH()OPMATHKH, W OBJAJICHHE
HaBbIKAMU JICIYKTUBHBIX paccyxjacHuil. IIpeoOpasoBaHue CHUMBOJBHBIX (opm
CIIOCOOCTBYET  Pa3BUTHIO BOOOPAXKEHHUS, CIIOCOOHOCTEH K  MaTeMaTHYECKOMY
TBOPYECTBY.

Copnepxanue (QyHKIIMOHAIBHO-TpapUuecKoil JIMHUM HAIEJIeHO Ha TOJy4YeHHE
oOy4JaromuMHCs 3HAaHUN O (PYHKIMSAX KaK BaKHEWIEH MaTeMaTHUYeCKOW MOJENH st
ONMMCAHMSI W HCCIEOBaHUS pPa3HOOOpa3HBIX NPOLECCOB M SBJICHUN B NPUPOAE U
oOmiectBe. M3ydenne Marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIMXCS YMEHUS
UCIIOJIb30BaTh Pa3JInUHbIC BHIPA3UTEIBHBIEC CPEICTBA SI3bIKA MATEMATUKH — CIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpPOBaHHE MPECTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUN U KYIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax mM3ydaercsl yueOHBIH Kypce «Anredpay,
KOTOpPBIN BKJIIOYAECT CJEAYIONIME OCHOBHBIE pas3fensl cojepkanus: «Yucna u
BBIUHCIICHUS», «AJNTeOpanvecKkue BBIPAKEHUA», «YPaBHEHUS MW HEPABEHCTBAY,
«DyHKIAWY.

OOmiee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX JJIsi HM3yYeHHUS Y4eOHOro Kypca
«Anrebpay», — 306 gacoB: B 7 kiacce — 102 gaca (3 yaca B Heneno), B 8 kinacce — 102
yaca (3 yaca B Heento), B 9 knacce — 102 yaca (3 yaca B Hefielno).

COJEPKXAHUE OBYUYEHUA

7 KITACC Yuciia ¥ BbIYHMCJICHUS

JIpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO]] OT OJIHOM (hOpPMBI 3amucu Ipodeit K
npyroil. IloHsATHe panMOHAIBLHOTO 4YHCHA, 3allCh, CPaBHEHHE, YIOPAIOYMBAHUE
pallMOHAJBHBIX 4YHuceld. ApudmeTuyeckue AeNCTBUS C palUOHAJbHBIMU YHCIIAMHU.
Pemienurie 3aau u3 peanbHOM MPAKTUKU HA YACTH, HA IPOOH.
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Crenenp ¢ HaTypaJbHbIM IIOKa3aTeJEM: OIpelaereHue, npeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE ONPEIEICHHs, 3amuch OosblIMX 4yucenl. lIponeHTsl, 3amuch
MPOLIEHTOB B BHJE JpoOUW W ApoOM B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a7aud Ha
MPOLIEHTHI, pELIEHUE 3a/1a4 U3 PeaIbHON MPAKTHKU.

[IpyMeHeHue NMPU3HAKOB JIETUMOCTH, Pa3JIOKEHUE HA MHOXKHUTEIU HATypalbHbBIX
qHCced.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE NMpsMasi U 00paTHasi NPONOPLUUOHAIBHOCTH.
AJireOpanyecKue BbIpasKeHHU s

[lepemeHHbIe, YHUCIOBOE 3HAYEHHUE BbIPAKEHUS C TNepeMeHHOW. JlomycTumbie
3HaueHus nepeMeHHbIX. [IpeicTaBieHre 3aBUCMMOCTH MEXIY BEITUYMHAMHU B BHJIE
dopmynbl. Beruncnenuss no ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUI,
TOKJIECTBEHHO PaBHbIC BBIPAXKECHMSI, MPABUJIa TPEOOPa30BaHUsI CYMM M MPOU3BENICHUIM,
IpaBUJIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MOKa3aTEJIEM.

Opnounensl u MHorowieHbl. CreneHb MHorowieHa. CroKeHue, BBIYMTAHUE,
YMHOXEHHE MHOrOuJIeHOB. DOpMysbl COKpalIEHHOIO YMHOXXEHHS: KBaJpaT CyMMBbl U
KBaapaT pazHocTH. DopMyna pa3HOCTH KBajpaToB. Pa3nojkeHue MHOTOYJIEHOB Ha
MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA
VYpaBHeHUE, KOpEHb YpaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs  ypaBHEHHS,

PAaBHOCHUJIBHOCTh YPaBHEHUM.

JInHeNHOE ypaBHEHUE C OJTHOM MTEPEMEHHOM, YUCIIO KOPHEU JIMHEMHOTO YPABHEHUS,
peliieHre JMHEHHbIX YypaBHeHMM. CoCTaBi€HHWE YpaBHEHUW IO YCIOBHUIO 3ajayM.
Pemenne TekCTOBBIX 3a71a4 ¢ TOMOIIBIO YPABHEHU.

JluneitHOoe ypaBHEHHME C JABYMsI TMEepeMEHHbIMH U ero rpaduk. Cucrema IBYX
TUHENHBIX YpaBHEHUH C ABYyMs IEpeMEHHBIMU. Perenue cucteM ypaBHEHUN crmocoOoM
MOACTaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 ¢ IOMOIIBK CUCTEM YPAaBHEHHUM.

DOyHKUUA

Koopannara Touku Ha npsiMoii. YucinoBbeie npoMexyTKH. PaccTosinue Mexay AByMs
TOYKaMHU KOOPJAUHATHOM MPSAMOM.

[TpsitmoyronbHas cucrteMa koopauHat, ocu OX u Oy. AGcurcca U opArHATA TOYKHU
Ha KOOPAMHATHOW TUIOCKOCTH. [IpuMepsl rpadukoB, 3amaHHBIX (QopMmyrnamu. UreHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonaTtue dynkiuu. ['paduk pynkuun. CpoiicTBa
bynakui. Jluneiitnas Gynakoms, e€ rpaduk. ['paduk dyakmuun y = |x|. I'paduyeckoe
pEILICHUE TUHEUHBIX YPABHEHUMN U CUCTEM JIMHEUHBIX YPaBHECHUM.
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8 KJIACC Yuciia v BbIYHCJICHUS

KBaapatHslil kopenb u3 uucna. [lonsatue 06 uppaunoHaiIbHOM yucie. JlecaTuuHbie
NpUOIMKEHUST UppalUMOHAIBbHBIX uvucen. CBoHCTBAa apuPMEeTHUEeCKHX KBaJpaTHBIX
KOpHEH 1 UX MpUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BEIPAKEHUN U BHIYMCICHUSIM.
JleMCTBUTENBHBIC YHCIIA.

CreneHb ¢ 1eabIM MoKa3aTeseM U e€ cBoiictBa. CTaHaapTHas 3alKCh YUCIIA.

AJireOpanyecKue BbIpasKeHHU s

KBanparthblil TpEXUiieH, pa3a0oKeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckast 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoi apoou. CioxeHue,
BbIYMTaHUE, YMHOXKEHHE, JIeJieHre anreOpanueckux apooeid. PaiiioHanbHbie BRIpaKeHUS
U UX IIpeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (QopMyrna KOpHEW KBaapaTHOTO ypaBHEHHS. Teopema
Buera. Permienne ypaBHEHUH, CBOASIIMUXCS K JIMHEMHBIM M KBaapaTHbIM. [Ipocteniiue
JTPOOHO-PAITMOHAIBHBIC YPABHEHUS.

I'paduueckass uHTEpIpeTallusi ypaBHEHUH C ABYMsI TEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU. [[puMepbl pereHnst CUCTEM HEJIMHEHHBIX
YPAaBHEHUU C IByMs [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpanieckKuM CriocoOOM.

HucioBele HEpaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OAHOW MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OAHOM NepeMeHHOU. CrucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUHA

[Torsitne dynkumu. OOIACTh OMpENENCHUS W MHOXKECTBO 3HAUYCHUU (PYHKITUH.
CriocoOsb1 3amanus QyHKIINMA.

I'padux dynkumu. Utenue cBoiicTB pynkmuu no e€ rpaduky. [Ipumepst rpadukos
(GYHKITUH, OTpaKaIONIUX PeaTbHBIC MPOIIECCHI.

DYHKITNHN, OMUCHIBAIONIUE MPSMYIO U O0OPATHYIO IPOMIOPIIMOHATIFHBIE 3aBUCUMOCTH,
ux rpaduku. OyHKnn Yy Xy =xy =, Y=|x|. T'padudeckoe penreHne ypaBHCHUH
Y CUCTEM YPaBHEHUM.

9 KJTACC Yuciia v BbIYHCTCHUS

PanvionanbHble uwKcna, UppalMoOHANIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHbIE TpoOU. MHOXKECTBO JCHCTBUTENIbHBIX YUCEN, JEUCTBUTEIIbHBIC YKCIIA KAK
OCCKOHEUHbIE JecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHOKECTBOM JI€MCTBUTENBHBIX YUCEII U KOOPIMHATHON MPSIMOM.
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CpaBHEHUE  JIEMCTBUTENBHBIX  YHCEN, apuPMETHYEeCKUue ACHCTBUSA c
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3meppl OOBEKTOB OKpYKAIOWIErO0 MHpa, AJIUTENIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnuxEnHoe 3HaUYEeHUE BEIMUYMHBI, TOUHOCTb NPpUOIMKeHus1. OKpyTJIeHHE YUCE].
IIpukuaka u OLIEHKA pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUsSI M HEPABEHCTBA

JIuneliHoe ypaBHeHuUeE. Perienue ypaBHEHNM, CBOASIIMXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOISIIMXCA K KBaJIpaTHBIM.
buxkBanpatHoe ypaBHeHue. I[Ipumepsl pemieHHss ypaBHEHMM TPETbE M UYETBEPTOU
CTEINEHEN pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX —3ajay
anredpandyeckiuM METOJIOM.

VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMU U ero rpaduk. Pemenue cuctemM 1ByX JIMHEHHBIX
YpaBHEHUW C JBYMs IEpEMEHHBIMH. PelieHune cucTeM ABYX YpPaBHEHUW, OJHO W3
KOTOPBIX JIMHEWHOE, a IPyroe — BTOpoH creneHu. [ paduyueckas HHTEpIpeTaIus CHCTEMbI
YPAaBHEHUU C IByMs [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 alnredpaniyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IIepeMEeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHON nepemMeHHoi. KBanpaTHbie HepaBeHcTBa. ' padudeckas
UHTEpIIpETalsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMM.

DOyHKUUMA
KBagpartuunas ¢ynkius, e€ rpaduk u cBoiicta. [lapabona, KoopAHMHATH BEPIIUHBI
napabobl, 0Ch CAMMETPHUH MTapaOOIIBI.

A
Tpaduxu pynxuumit: 7 #x, y= kx+b y=_,y= x3,y=+x, y= |x|’ .

WX CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrPeccHu

[lonsiTHe 4YKMCIIOBOWM  TOCIENOBATENbHOCTH. 3aJlaHle  IOCJIEI0BATEIIbHOCTH
peKyppeHTHO# dopMynon u hopmymoi N-To YieHa.

Apudmernyeckas u TeoMmeTrpudeckas mporpeccun. DopMmynbl N-TO  dIeHA
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUii, CyMMBbI MEPBHIX N UJICHOB.

N3o0paxenue uaeHOB apu(pMETHUECKON U TEOMETPUUECKON MPOTrpeccuil TOUKaMu
Ha KOOPAWHATHOW TIUIOCKOCTH. JIMHEWHBIM W SKCMOHEHIUANbHBIA pocT. CIIOKHBIE
MPOLEHTBI.
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NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS IMPOTPAMMbl Y4eOHOTO Kypca K KOHILY
oOyuenus B 7 kiaacce: UuncJia 1 BbIYuCIeHUSA

BbITIOJTHATH, cCoueTast YyCTHBIE M MTUCBMEHHBIC MPUEMBI, apU(PMETHICCKUE TCHCTBUS
C palMOHATBHBIMH YHCIaAMHU.

HaxoauTh 3HaYCHUS YMCIOBBIX BBIPAXKCHHUH, MPUMEHSATh Pa3HOOOpa3HbIC CIIOCOOBI
U NPUEMBI BEIYUCIICHHUS 3HAYCHUN JAPOOHBIX BBIPAKCHUH, COMCPIKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH.

[lepexomuTh OT OmHOW (OPMBI 3amMUCU 4YHCENT K Jpyroi (mpeoOpa3oBHIBATH
JCCATUYHYIO TPOOh B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JICCITUYHYIO APOOB).

CpaBHUBATH M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIIA.

OKpyIJIsTh YKcCna.

BbINONIHATS NMPUKHUIKY W OIEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAuYCHUU
YHUCJIOBBIX BBIpaXXEHUN. BBIMONHATL AEUCTBUS €O CTENEHSMU C HATypalbHBIMU
MOKa3aTeISIMU.

[IpuMeHsAT, TpU3HAKK AEIMMOCTH, PA3JI0KEHUE HAa MHOXKHUTEINW HaTypalbHBIX
YHCElL.

PemmaTh mpakTUKO-OpUEHTUPOBAHHBIC 3a7]a41, CBSI3aHHBIE C OTHOIIICHUEM BEJIMYUH,
POMOPLIHUOHATFHOCTHIO BEJIMYMH, IPOIEHTAMHU, UHTEPIPETUPOBATH
PE3YNbTATHI PEIICHUA 33/1a4 ¢ Y4ETOM OTPaHUYCHUM, CBI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandecKyro TEPMHUHOJIOTHIO U CUMBOJIMKY, MIPUMEHATh €€ B
IPOLECCE OCBOCHUS YUeOHOT0 MaTepuara.

Haxomute 3HayeHuss OyKBEHHBIX BBIPAXKEHUN TMPU 3aJaHHBIX 3HAYCHHIX
MEPEMEHHBIX.

BoinonusaTh npeoOpa3oBaHusl 1LIE€JIOr0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHATh YMHOXKEHHUE OJHOYJIEHA HA MHOTOWJIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJITBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3ioKEHNE MHOTOWICHOB HA MHOXKHUTEIH C TTIOMOILbIO BBIHECEHHUS
3a CKOOKH OOIIEro MHOKUTENSA, TPYNIUPOBKHU CIAraeMbIX, MpUMEHEHU s GopMyIl
COKPAIIEHHOTO YMHOKEHUS.

[IpumensaTh mpeoOpa3oBaHUS MHOTOWICHOB JUIsl PEIICHUS PA3IMUHBIX 3a]ad U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.
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Hcnonb3oBaTh CBOMCTBA CTEIIEHEHM C HATypaJbHBIMHU IIOKAa3aTEJISIMU e
npeoOpa3oBaHus BhIpAXKCHUN. Y paBHeHUs] U HEPABEHCTBA

Pemarts nuHeHbIe ypaBHEHUS ¢ OJHOW NIEPEMEHHOM, PUMEHSS ITpaBuja nepexoaa
OT HCXOILHOI'O0 YpaBHEHUs K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SABISIETCS U YUCIIO
KOPHEM ypaBHEHUS.

[IpumeHnsaTs rpaduyeckue METOJbl NMPU PEUIeHUH JIUHEHHBIX YpaBHEHUH M UX
CUCTEM.

[TonOupaTh npuMepsl ap YKUCel, IBISIOUUXCS PEIICHUEM JTMHEHHOTO YpaBHEHHUSI C
JIBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOMW IJIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHHS C JIBYMS
NepEeMEHHBIMHU, MOJIb3YSICh T'PaUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPaBHEHUS.

PemaTte cuctemMbl ABYX JIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH, B TOM YUCJIE
rpaduyeck.

CocTaBiTh U peliaTh JMHEHHOE YPABHEHUE WIIM CUCTEMY JINHEWHBIX YPABHEHUH 110
YCIOBUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
IIOJIYYEHHBIN PE3yibTaT.

DOyHKUUHA

N300paxkaTh Ha KOOPJIMHATHON MIPSIMOM TOYKU, COOTBETCTBYIOIINE 3aT1aHHBIM
KOOpJMHATaM, JIYYH, OTPE3KH, UHTEPBAJIbI, 3aMHCHIBATh YUCIOBBIC TPOMEKYTKHA Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOM IIOCKOCTH TOYKHU 10 33/IaHHBIM KOOpAUHATAM, CTPOUTD
rpaduku IMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh C TOMOIIBIO (DYHKIIHI U3BECTHBIE 3aBUCUMOCTU MEXKy BEIIMYUHAMU
CKOPOCTb, BpEMsl, PacCTOSHHUE, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHne GyHKIHMM 110 3HAYECHUIO €€ apryMEeHTa.

[lorumate rpaduyeckuii crmocod TpeACTaBICHUS U aHauu3a uH(opMaIuy,
M3BJICKaTh U WHTEPIPETUPOBATH WH(MOPMAIHIO U3 TPahUKOB PEATBHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrpaMMBl yU4eOHOrOo Kypca K KOHITY
oOydeHus B 8 Kiacce:

Yucua 1 BHIYUCICHUSA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOYECTBE JCHCTBUTEIBHBIX YUCEI
JUIsL CpPAaBHEHMS, OKPYIJICHHMs] W BBIUYMCICHHUM, W300pakaTh IEUCTBUTENbHBIE 4YHCIA
TOYKAMHU HA KOOPAVUHATHOU MPSIMOM.
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[IpuMeHsAT, MOHATHE ApPU(PMETUYECKOTO  KBAaJpPAaTHOrO KOPHS, HAXOAUTH
KBaJpaTHbIE KOpPHHU, UCIIOJIb3ysl MpU HEOOXOJMMOCTH KaJbKYJSATOp, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COIEpKAIIUX KBaJIpaTHble KOPHHU, UCIONb3Ys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3aIMCU OOJIBIIMX U MAJIBIX YHCEJ C TOMOLIBIO AECITUUHBIX ApoOeit
u creneHelt uncna 10. Anredpanyeckue BbIpaKeHU

HpI/IMeHHTB ITOHATHUC CTCIICHU C L CJIBIM ITOKa3aTCJICM, BBIIIOJIHATD HpeO6p330BaHHH
BBIpaH(eHHﬁ, CoacCpiKammnx CTCIICHU C LCJIbIM ITOKA3aTCJICM.

BeimoaHsaTh TOXKIACCTBCHHBIC Hp606pa3OBaHI/I$I PaduOHAJIBHBIX BI::Ipa)KeHHfI Ha
OCHOBC IIpaBUJI HeﬁCTBHﬁ HaJa MHOT'O4JICHAMH U aJII‘e6paI/IIICCKI/IMI/I I[p06${MI/I.

PaCKHaJIBIBaTI) KBaHpaTHBIfI TpéX‘IHeH Ha MHOXKHUTCIIN.

HpI/IMeHSITI) Hp606p330BaHI/ISI BBIpa}KeHI/Iﬁ HJIA pCIOCHHA PA3JIMYHBIX 3aJ1a49 U3
MAaTCMaTUuKU, CMCIKHBIX IIPECAMCTOB, U3 peaHBHOﬁ IMPaKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiate nuHEHHBIE, KBaJApaTHbIE YpaBHEHUS W paAlMOHAJbHBIE YpPABHCHUS,
CBOJISAIIMECS K HUM, CUCTEMBI JIBYX YPaBHECHUH C JIByMs IEPEMEHHBIMH.

[TIpoBOAUTE MpOCTEHIINE UCCIIENOBaHUS YPABHEHUM U CUCTEM ypaBHEHUM, B TOM
gucjie C TNPUMEHEHHEM TpaduyecKuX IMpeaCcTaBlIeHU (yCTaHAaBIMBaTh, HWMEET JIU
ypaBHEHUE WA CUCTEMA YPABHEHUHN PELICHUS, €CJIM UMEET, TO CKOJIBKO, U MPoYee).

[TepexouTh OT cI0BECHON (hOPMYIIMPOBKH 3a/1aU K €€ anreOpandecKoi MO C
MOMOIIBIO COCTABJICHUS YPaBHEHUSI WJIM CUCTEMbl ypaBHEHUMW, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJy4YCHHBIN pe3yJibTarT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMS, OILICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M HMX CHCTEMBI, JaBaTh I'PapUUICCKYIO
WJUTIOCTPALMIO MHOYKECTBA PEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[lorumaTe W WHCMONB30BaTh (YHKIUOHAIBHBIC TOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHMS), ONPEAENsTh 3HaueHue (YHKIMU 10 3HAYEHUIO
aprymMeHTa, OmpenensaTh cBoicTBa (yHkmu 1o e€ rpaduky. Ctpouth Tpaduxu

AJI€MEHTapHBIX PYHKIMMA BUAA:
* 2 3
= - = X = X = VX, y=|x . .
y=x7 Y Y=V y =] |, OMUCHIBATh CBOMCTBA YUCIOBOW (PyHKIINU
o e€ rpaduky.

[IpenmeTHbIE pe3yabTaThl OCBOEHUSI MPOTPAaMMBl y4eOHOTO Kypca K KOHILY
obyueHus B 9 kjacce:
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Yucsa v BLIYUCIEHUS

CpaBHHBATH U YNIOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

BoinonusaTe apudmernyeckre NEUCTBUS € pallMOHAIBLHBIMU YHCIAMH, COYeTas
YCTHBIE M TNMCBMEHHBIE TNPUEMBI, BBIIIOJHATh BBIYMCICHUS C UPPALUOHATBbHBIMHU
YHCIaMHU.

Haxonute 3HadeHUs CTENEHEW C UEJbIMU ITOKA3aTEISIMU U KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraath  ACUCTBUTEIBHBIC YHUCIA, BBINOJHATH MNPUKUAKY  pe3yjbTaTa
BBIUHCJIEHUM, OLIEHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUsSI M HEPABEHCTBA

Pemate nuHeElHbIE W KBAaJApPATHBIE YPAaBHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
npocTeime 1poOHO-pallOHaTIbHbIE YPaBHEHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHECUHBIM.

Pemath TekcTOBBIE 3a/1auu aIreOpandeckuM CrocoOOM C MOMOILBIO COCTaBJICHHUS
YPaBHEHUs WIA CUCTEMBI IBYX YPABHEHUMU C ABYMs IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUW U CUCTEM yPaBHEHUN, B TOM
quciae C TNpUMEHEHMEM TIpadUyecKuX MpeJCTaBlIeHUN (yCTaHAaBIUBAaTh, HUMEET JIH
YPAaBHEHME WJIM CUCTEMA YPABHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeliHbIe HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pa)xaTh PELICHUE
HEPaBEHCTB Ha YMCJIOBOW MPSAMOM, 3alIUCHIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.

Pemate cucreMsl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIKOYAIOLIHEC
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTb PEILIEHUE CUCTEMBbl HEPABEHCTB Ha YHUCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUU PAa3IMYHBIX 3a]1a4.

DOyHKUUMA
Pacmo3HaBath QYHKIMM ~ HM3y4EeHHBIX BHIOB. [Toka3bIBaTh
CXeMaTHYEeCKHU PACIOI0KEeHHE HA KOOPMHATHOM MIOCKOCTH IpaduKoB QyHKIMI BUA:
£
y= px)y = fx+b, y= = y=ax*+bx+c, y=x3 y=+x, y= |x|B

3aBUCUMOCTH OT 3HAa4eHUH K03 (UIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITUH.

Ctpoutrh W wm300pakaTh CXEMaTUYECKH TpauKyd KBaIpaTUYHBIX (DYHKIIHUH,
OMUCHIBATh CBOMCTBA KBAJAPAaTUUHBIX (DYHKIUHU 110 UX rpadukam.

Pacno3naBath kBajpaTUuHyi0 (QYHKIUIO 10 (QopMyse, MNPUBOIUTH HPUMEPHI
KBaJpaTUYHBIX (QYHKIUNA U3 peabHOU KU3HU, PU3UKU, TEOMETPHUHU.

YuciioBble MOCA€10BATEIbHOCTH H MPOTPEeCCUH
PacriozHaBaTh apu(METHUECKYI0 W TEOMETPHUYECKYIO0 MPOTPECCHHA TIPH Pa3HBIX
crioco0ax 3aaHusl.
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BBINOJIHATH BBIYUCIIEHUS C UCIIOJIB30BaHUEM (POPMYII N-TO WieHA apu(PMETUUECKON
Y T€OMETPUYECKOU MPOrpecCuil, CYMMBI IIEPBBIX N YJICHOB.

N3006paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIIOCKOCTH.

Pematp 3agaun, cCBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM YHUCIE
3a/1a41 U3 PeTbHOM )KU3HHU (C UCTIOIBb30BAaHUEM KAJIBKYIISITOPA, ITU(POBLIX TEXHOJIOTUH).
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC
HaumMeHOBaHMe pasiena  KolmuecTBo OCHOBHOE OcHOBHBIE BHUJIBI JICATEIILHOCTH 00yUYarOIIuXCs
(Temnl) Kypca JacoB CoZEpKAHUE
Uucna 1 BEIYUCIICHHUS. 25 [TonsiTue
CucreMaTH3UpOBaATh U 000ramIaATh 3HAHUA 00

ParmonanbHbie yncia palMOHAIBLHOTO

- OOBIKHOBEHHBIX U JIECITUYHBIX JPOOSX.

ApudmMeTHecke CpaBHUBATH U YNOPSA0YUBATH APOOH, TPeOOPA30BHIBAS

JICUCTBUS C
palMOHAIBLHBIMU
yucinamu. CpaBHEHHUE,
YIIOPAAOYUBAHUE

PadUuOHAJIBHBIX YHUCCII.

CrenieHp ¢
HaTypaJbHBIM
ITOKa3aTeJIeM.
Pemienue oCHOBHBIX
3a/1a4 Ha IpooH,
MPOIEHTHI U3
pEAIbHOUN IPAKTUKHU.
[Ipu3sHaku
JICITUMOCTH,
pa3oKeHus Ha
MHOKHTEITH
HaTypaJbHBIX YHCEIL.

IPY HEOOXOAMMOCTH JICCATUYHBIC IPOOU B OOBIKHOBEHHBIC,
OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B OECKOHCUYHYIO
TECATHYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hble CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
COJIEpIKAIINX OOBIKHOBEHHBIEC H JIECATHYHBIC IPOOH:
3aMEHATh MPU HEOOXOIUMOCTH JICCATUIHYIO TPOOH
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECATUIHOMN, TIPUBOIHUTH
BEIpa)XeHHUE K popme, Haubosiee yaoOHO! JJIs1 BRIYUCIICHUH,
peoOpa3oBBIBATH APOOHBIC BEIPAKCHUS HA YMHOKCHHE U
JIEJICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBoaMTH YHCI0BbIEe H OYyKBEHHbIE PUMEPBI CTEIICHHU C
HaTypaJIbHbIM MOKa3aTesieM, OOBACHSSA 3HAYEHUSI OCHOBAaHMS
CTEINIEHU U MOKA3aTeNsl CTETeHU, HAaXOIUTh 3HaYEHUS
crerieHel Bua a" (a — ro0oe parmoHaaIbHOE YKCITo, N —
HATypaJIbHOE YHKCIIO).
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Peanbhbie
3aBucumocTu. [Ipsmas
u oOpaTHas
IPOMOPLMOHATILHOCTH

IToHuMATBL CMBICH 3alMCH OOJBIIMX YUCEJ C IIOMOIIBLIO
JEeCATUYHBIX Ipo0el u crenenent uncna 10, npuMeHATH UX
B pEaJbHBIX CUTYAIIUSX.

IIpumMeHsITH IPU3HAKY JICTUMOCTH, PA3JIOKEHUS Ha
MHOXUTEIN HATYPAJIbHBIX YUCE.

Pemathb 3a7a4m Ha YacCTH, IPOLICHTHI, MPOMIOPIIMK, HA
HaXO0XJICHHE IpoOu (MPOIIEHTa) OT BETUYUHBI U

BEJIMYMHBI 110 €€ 1podu (TPOLEHTY), Ipodu
(mporieHTa), KOTOPBIA COCTABIISICT OJTHA BEJIMYMNHA OT

JPYTOM.
IIpuBoauThH, pa30UpaTh, OLEHUBATH PA3JINYHbBIC PEIICHUS,
3aMUCH PEIIEHUH TEKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00bSACHATD, ONUPASICh HA ONIPEACIICHUS,
PsIMO MPOTIOPIIMOHAIBHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXIY BEJINYMHAMU; IPUBOAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEH U3 PealbHOTO MUpPa, U3 APYTUX yUeOHBIX
PEAMETOB.

Pemath npakTHKO-OpUEHTUPOBAHHBIE 33/1a4l HA IpOOH,
MPOLIEHTHI, MPAMYIO U 00PaTHYIO TPOTIOPITUOHATIEHOCTH,
PONOPIUHU
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Anrebpanydeckue
BBIPAKCHHUSI

27

byxBeHHbIE
BBIPAKCHMUS.

ITepemenHsle.

Jlonyctumsle
3HA4YECHUS

MMEPCMCHHBIX.

DopMyJIbL.

OgaageTh aredpanyeckoi TEPMUHOIOTUEN U CUMBOJIMKOM,
NPHUMEHSATh €€ B IIPOLIECCE OCBOEHUS YUEOHOTO MaTepuaia.
HaxoauTh 3HaueHUs OyKBEHHBIX BBIPAXKEHUN TIPU
3aJIaHHbIX 3HAYEHUSX OYKB; BBIMIOJIHATH BBIUYMCICHUS IO
(dopMmynaM. BeIoJHATE peoOpa3oBaHUsl LIETIOTO
BBIPQ)KEHUSI B MHOTOWIEH MPUBEJIEHUEM MOJO00HBIX
CJIaraéMbIX, PACKPBITUEM CKOOOK. BBINOJIHATH YMHOXKEHUE
OJTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHUH,
pacKpbITHE CKOOOK U
MIPUBE/ICHUE
I10JTOOHBIX
ciraraeMbix. CBOMCTBA
CTCIICHU C
HaTypajJbHbIM
IOKa3aTesIeM.
MHoOro4ieHsbl.
CrnoxeHue,
BBIUMTAHUE,
YMHOKEHHUE
MHOT'OYJICHOB.
DopMyJIbI
COKpAIIEHHOTO
YMHOKEHHUS.
Paznoxxenue
MHOTOWJICHOB Ha
MHOKHUTEIIN

Ha MHOTOWIEH U MHOTO4WIE€HA HA MHOTOWIEH, IPUMEHATH
(bopMyIbl KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHNE MHOTOWICHOB HA MHOKHUTENH
MyTEM BBIHECEHHMS 32 CKOOKM 00IIIeT0 MHOXKHUTENS,
npuMeHeHUs! (OpMYJIIbl Pa3HOCTH KBAJIPaToOB, GOpMYII
COKpAIEHHOTO YMHOKECHUSI.

[IpuMeHATH TpeoOpa3zoBaHNE MHOTOWICHOB VISl PEIICHUs
Pa3NUYHBIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHBIX MPEAMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTBLCA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKH
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YpaBHEHHUs U HEPABCHCTBA

20

YpaBHeHHE, IpaBUIIa
npeoOpa3oBaHus
yYpaBHEHUS,
PaBHOCUJIBHOCTh
YpPaBHEHUM.
JIuneiinoe ypaBHEHUE

Pemare 1MHEHHOE YpaBHEHUE C OJHOM IIEPEMEHHON,
NpUMEeHsIA PaBHJIa [IEPEX01A OT UCXOIHOI0 YPABHEHUS K
paBHOCWIBHOMY eMy Oosee npocroro Buja. Ilposepsts,
SBJISICTCS JIU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs mpuMepbI Nap YUCEN, ABIAIOIINXCS PELICHUEM
JIMHEVMHOTO YPAaBHEHMUs C IBYMsI IIEPEMEHHBIMMU.

C OJTHOM NIEPEMEHHOM,
pEILIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C MOMOIIBIO
YpPaBHEHUH.

JInHelHoe ypaBHEHHE C
NBYMS IEPEMEHHBIMU 1
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU

CTpouTth B KOOPAMHATHOH TJIOCKOCTH TpadUK JIMHEHHOTO
YpaBHEHUS C IBYMSI IEPEMEHHBIMH; TIOJIB3YSCh TpaduKoOM,
NPUBOJAUTH MPUMEPBI PEIICHUS YPABHEHHUS.

HaxonuTh pemieHue CUCTEMBI IBYX JUHEHHBIX YPABHEHUM C
JIBYMSI IEPEMEHHBIMHU.

CocTaBJATH M pelIaTh YPABHEHUE WUJIU CUCTEMY
YPaBHEHHUI 110 YCIOBUIO 33J]a4i, UHTEPIIPETUPOBATh B

COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJIy4YECHHBIN
pe3yJsbTaT
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KoopauHatel u rpaguky.
DOyHKIUU

24

Koopaunara Touku Ha
npamMoun. Yucnosele
IIPOMEXKYTKHU.
Paccrosinue mexny
NBYMSI TOUKAMH
KOOPAMHATHOMN
IIPSIMOM.
[IpssmoyronpHas
CHUCTEMA KOOpJMHAT Ha
J10CKOCTU. [Ipumepsl
rpaduKoB, 3aJaHHBIX
dbopmynaMu.

HN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOILIUE 3aJJaHHBIM KOOpAUHATAM, JIy4H, OTPE3KH,

WHTEPBAJIbI; 3aMUCHIBATh UX Ha aJreOpandyecKoM s3bIKE.
OTMedaTh B KOOPAUHATHOM IUIOCKOCTH TOYKH T10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH IpadUKU HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX POpMYJIaMU, B TOM YUCTIE C
oMOIIIbI0 U POBBIX JabopaTtopuii. [IpuMeHATH, H3yYaATh
npeuMyIecTBa,

HHTEPNPETUPOBATH IpaduUeCKuil criocoO MpeICTaBICHUS U
aHaiM3a pazHoOOPa3HON KU3HEHHOW MHPOPMALIUH.
OcBauBaTthb NOHATHE (PYHKIUH, OBJIAJIEBATh
(GYHKIIMOHAIBHOW TEPMHUHOJIOTHEH.

Pacno3HaBaThb auHeiHy0 QyHKIH0 Y = KX + b,

Urenue rpadukoB
peabHBIX
3aBUCUMOCTEM.
[TonsiTne GyHKITUN.
['padux GpyHKITUN.
CaoiicTBa QyHKITUH.
JluneitHas GyHKIMS.
[TocTpoenue rpaduka
JTUHEHHOU (yHKIHH.
['paduk GpyHKITHHA
y=|x]|

ONMUCHLIBATL €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUMU
k03 durueHTos K u b.

CrpouTth rpaduku nuHeiHON QyHKIMU, GyHKIUU Y = | X |.
HUcnoab3oBats nngposBbie pecypebl LISl TOCTPOCHUS
rpaduKkoB GYHKIHMA U U3yUYEHUSI UX CBOMCTB.

[IpuBOAUTE PUMEPHI IMHEWHBIX 3aBUCUMOCTEN B PEAIbHBIX
IPOLECCAX U SIBICHUAX
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[loBTOpEHUE 1 00001ICHNE

[ToBTOpEeHUE
OCHOBHBIX IIOHSTHU
U METONOB Kypca 7
Kjiacca, 00001eHue
3HAHUM

Bpi0MpaTh, IPUMEHATH OLEHUBATH CIIOCO0BI CPAaBHEHUS
Yucell, BBIUUCICHUHN, MNpeoOpa3oBaHUl  BBIpAXKEHUH,
peLIeHNs] YPABHEHUM.

OcyuecTBJIATE CAMOKOHTPOJIb BBITOIHAEMBIX IEHCTBUN U
CaMOITPOBEPKY pe3yJibTaTa BEIYUCICHUHN, TPEOOpa30BaAHUIA,
IIOCTPOCHHUM.

PemaTe 3a1a4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUS 3a/1a4 U3 IPyTUxX
IIPEIMETOB.

Pemate TekcTOBBIE 3aJauM, CPAaBHMBATH, BbLIOUPATH
CIIOCOOBI peHIeHUs 3a/1a4u

OBILEE KOJIMYECTBO 102
YACOB I10
[TPOTPAMME
8 KIIACC
HaumeroBanme pasiena  [KoTuiecTBo OCHOBHOE OCHOBHBIE BHJIBI ICSITEIILHOCTH 00 y4arOIINXCs
(Temsl) Kypca JacoB COZEpKAHUE
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Yucna v BEIYUCIICHUS.

KBagpaTHbie KOpHU

15

KBanpaTHbIil KOpeHb
u3 yucia. llonarue
00 uppanroHaILHOM
yucie. JlecaTuunbie
PUOJIMKECHUS
UPpALMOHAIBHBIX
quces.
JleficTBUTENIbHBIC
yucna. CpaBHEHUE
JICMCTBUTEBHBIX
YHCEI.

VpaBHeHHUE BUAA X2
=a.

CaoiicTBa
apu(pMETUICCKUX
KBaJIPATHBIX KOPHEM.
[IpeobpazoBanue
YUCJIOBBIX
BBIPAKCHU,
coJieprKalux
KBaJpaTHbIE KOPHU

DopMyIMPOBATH ONpeeseHue KBAIPATHOTO KOPHS M3
qucia, apupMeTUIecKoro KBapaTrHoro KOpHsi.
IIpuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOIO KOPHS
U3 YKCIia, MCMOJIb3Ys ITPU HE0OXOIUMOCTH
KAJIbKYJATOP. OlleHUBATH KBaJAPaTHBIE KOPHU LIEJIBIMU
YUCJIaMU U JECATUYHBIMU TPOOSIMHU.

CpaBHMBATH M YNOPAJA0YMBATH PALIMOHAIBHBIE U
MppalMOHAIIBHBIE YUCTIA, 3alIUCAHHBIE C TIOMOIIBIO
KBaJIpaTHBIX KOPHEI.

HccaenoBaTh ypaBHeHHE X2 = @, HAaXOJMTh TOYHBIE
npuOImKkEHHBIE KOpHU TipH @ > 0.

HccaenoBarh ¢BOMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHCJIOBBIE SKCIIEPUMEHTHI C UCIIOIB30BAHUEM KaJIbKYJISATOPA
(koMIbrOTEpA).

Jloka3pIBaTh CBOMCTBA apu(PMETHUECKUX KBaIPATHBIX
KOpHEH; MPUMEHSATh UX JJISI IPeoOpa3oBaHus BEIPAXKEHUH.
BoInoHATH Npeodpa3oBaHUs BbIPAKEHUI,
COJIepKalllMX KBaJpaTHbIE KOPHU. BripakaTh nepeMeHHbIe
U3 TEOMETPUYECKUX U Puzndeckux Gopmyi. Beraucasars
3HAYeHUA BbIPAKECHUH, COIEpKAILUX KBaAPATHbIE KOPHH,
UCTIOJIB3YS MPU HEOOXOIUMOCTH KaIbKYJIISTOP.
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Hcnoab3o0BarTh B XOJ€ pCIICHUA 3aaa4 3JICMCHTAPHBIC
MNpeACTAaBIICHUA, CBA3aHHLBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMHU
BCJINYHH.

3HAKOMMTBHCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATHKU

Yucna u BBIYUCIICHUA.

CrerneHp C 1EThIM

CrerneHs ¢ 1EJIBIM
[I0Ka3aTeJIEM.
CrangapTHas 3anuch

@opmMyJIMPOBATH ONpeiesIeHUe CTEIIEHU C LETbIM

IIOKa3aTCJICM.

MoKa3aTeyieM IIpeacTaBasith 3anUCh OOJIBITUX U MaJIbIX YUCET B
ucia. cTaHJapTHOM BujJie. CpaBHMBATDH YUCJIA U BEJIMYUHBI,
Pa3mepn1 00bekTOB
3alMCaHHBIE C UCMOJIb30BaHUEM cTerneHu 10.
OKpYXaIoIIEro Myupa
HMcnonb30BaTh 3alIMCh YKCEN B CTAHIAPTHOM BUJIE
(OT AEeMEHTapHbBIX
YacTHIl 10 JUTSL BBIPAXKEHUST Pa3MEpPOB 00BEKTOB, JIIUTEIHLHOCTH
KOCMIUECKIX MIPOLIECCOB B OKPYKAIOILLIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3aNIMCHIBATH B CUMBOJINY€ECKOM
JUIUTEIIBHOCTh (¢opme 1 MILTIOCTPUPOBATH IPUMEPAMHU CBOMCTBA
IIPOLIECCOB B CTEIEHU C LIEJIBIM [TOKA3aTEIIEM.
OKPYJKaroIeM MHUPE. IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOPa30BaHUS
CBoiicTBa CTENEHU C BBIPKCHUM, COACPIKAIINX CTCIICHU C ICJIBIM
L[EJIBIM ITOKa3aTEJIEM nokasaresieM. BbIIOJIHATH AeMCTBUSA C YUCIIAMU,
3allMCaHHBIMU B CTaHAAPTHOM BHUZAE (YMHOXXEHHUE,
JICJICHUE, BO3BEJICHUE B CTCTICHD)
AnreOpandeckne KBapaTHsIit Pacno3naBaTh KBapaTHbBIA TPEXUWIEH, YCTAaHABINBATD
BbIpaXkeHHs. KBagpaTHbIH TPEXUJICH. BO3MOKHOCTb €T0 Pa3JI0KEHUsI Ha MHOKUTEJIH.
TPEXHIICH Pasnoxenue PacknaapiBaTh HAa MHOKUTEJIHN KBaJIPATHBIN TPEXUICH
KBaIpaTHOI'o C HEOTPULATEIBbHBIM JUCKPUMUHAHTOM
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TpEXWICHA Ha

MHOKUTEIN
AnreGpanueckue 15 Aunre6panyeckas 3anuceiBaTh anredpanyeckue Boipakenus. Haxogutb
BBIPAKEHUS. 1poGb. JIOMycTHMbIE 00J1aCTh OMpeeTIeHNUs PAlMOHATBHOTO BBIPAKEHHUS.

Anre6panueckas ApoOb

3HAYCHUS
NIEPEMEHHBIX,
BXOJISAIIUX B
anrebpanyeckue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anrebpanyeckoi
npobu. CokpalieHne
npobeii. CioxeHue,
BBIYUTAHHE,
YMHOXCHHE U
JIeJICHNE
anredpandecKnx
TpoOeii.
[IpeobpazoBanue
BBIPAXKECHUM,
coJiepIKaIInux
anre0pandeckue
npodu

BbINOTHATH YMCIOBHIE TIOJCTAHOBKH U BBIYHCSTD
3Ha4YeHHUEe JIpoOH, B TOM YHUCIIE C TIOMOLIBIO KAJIBKYJIATOPA.
®opmyJIMpPOBaTH OCHOBHOE CBOICTBO anredpandeckoit
JIpoOu U MIPUMEHSATH €ro Jisl TpeoOpa3oBaHus Ipooei.
BbINOTHATH JelCTBHUSI C AITeOpanvdecKiuMH IPOOSIMHU.
[IpumensTh MpeoOpa3oBaHus BBIPAKEHUH [T peILICHUSI
3aga4d. BeipamxaTs nepeMeHHble U3 Gopmyn (PpusmuecKux,
T€OMETPHUYECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYAIIHH)
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YpaBHEHHUs U HEPABEHCTBA.

KBagpaTHble ypaBHEHUS

15

KBangpaTtnoe
ypaBHeHue. HemnomHoe

KBaJIpaTHOE YpaBHEHHE.

dopmyiia KOpHEH
KBaJpAaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUH,
CBOISILIMXCS K
KBaJAPATHBIM.
[Ipocreiimue
IpOOHOpPALIMOHATIbHBIE
YpaBHEHU.
Peuiennie TeKCTOBBIX
3a1a4 C IOMOIIBIO
KBaJpPAaTHBIX
ypaBHECHUH

Pacno3HaBaTh KBaJgpaTHbIC YPAaBHEHUS.
3anucbiBaTh GOPMYJY KOPHEN KBAaJIPaTHOI'O YPaBHECHUS;

pemiaTh KBAaJIPATHbIC YPABHEHHUSI — MOJIHBIC U HEIIOJIHBIE.
IIpoBoauThs npocreime NHCCaAeI0BAHUA KBAIPATHBIX
YpPaBHECHUH.

Pemats ypaBHeHMs1, CBOISIIMECS K KBAIPATHBIM, C
MOMOIIBIO PEe0OPa30BAHUM U 3aMEHON MepEeMEHHOM.
HabaronaTh 1 aHAJIM3UPOBATH CBSI3b MEXY KOPHIMU

1 Kod(hpunmeHTaMu KBaJpaTHOTO ypaBHEHUS.
dopmyaupoBath Teopemy Buera, a Taxxe oOpaTHyIO
TEOpPEMY, IIPUMEHSATH ITU TEOPEMBI Il PELLICHUS

3a7ad4.

PemiaTh TekcTOBBIE 321a4H aNTeOpANYECKUM CIIOCOOOM:
MEPEXOIUTh OT CIOBECHON (hOPMYITUPOBKHU YCIOBUS 3a/1a4u
K anreOpandeckoil MoJien MyTEM COCTaBICHHUS YPaBHEHNUS,
pelaTh COCTAaBICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3ynabTar.

3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS aNreOph
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

13

JIuneliHOE ypaBHEHUE C
JIBYMSI IEPEMEHHBIMU,
ero rpaduk, NpuMepsl
penieHns ypaBHEHU B
LEJIbIX YUCaX.
Pewenne cucreM aByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JIMHEHHBIE YPABHEHUS C IBYMs
IIEPEMEHHBIMU.

CrpouTtsb rpaduky TMHEHHBIX YPABHEHUH, B TOM YHCIIE
HCIOJIBb3Ys HH(ppPOBLIE pecypcehl.

Pasznuyarthk napasienbHble U IEPECEKAOIIUECS NIPSAMBIE 10
VX YPABHECHUSIM.

PemaTe cucreMsl 1ByX JIMHEWHBIX YPABHEHUU C ABYMS
[IEPEMEHHBIMU NIOJICTAHOBKOMU U CIIOKEHUEM.

C ABYyMSI
NIEPEMEHHBIMH.
[Ipumeps! perieHus
CHUCTEM HEJIMHENHBIX
YpPaBHEHUH C IBYMs
NIEPEMEHHBIMH.
I'paduueckas
UHTEpIpeTaLUs
YpaBHEHUS C IBYMsI
NEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C IByMS
NEPEMEHHBIMH.
Pemenune TexkcToBhIX
3a7a4 C MOMOILBIO
CHCTEM ypaBHEHUU

PemaTp npocTeiiniiie CUCTEMbI, B KOTOPBIX OJTHO U3
YpaBHEHUI HE SIBISETCS JIMHEHHBIM.

IIpuBoauTh rpapuuecKy0 HHTEPNPETALMIO PEIICHUS
YpaBHEHUSI C IBYMS IEPEMEHHBIMHU M CUCTEM YPABHEHHUI
C ABYMSI IIEPEMEHHBIMH.

PemaTh TekCcTOBBIE 321a4M ANTreOpanyecKuM CIIocoOoM
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YpaBHEHHUs U HEPABEHCTBA.
HepaseHncTBa

12

YHucnoseie
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ onHOM
IIEPEMEHHOM.
JlnHeunnbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHOM U UX
peuienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opmyJIMpOBATH  CBOMCTBA  YHWCJIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOU NPSIMOU, JOKa3bIBAThH
anreOpandecKku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELLICHUS 3a]ay.
PemaTp iMHElHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
n300paxaTh pelIeHUEe HEPAaBEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTh cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh
pelLIeHne CUCTEMBI HEPABEHCTB HA YMCIOBOM IIPSAMOU

C OJTHOM TIEpEMEHHOM
U UX pPEUICHHUE.
N3obpaxenue
pEIIEHUS TUHEHHOTO
HEpPABEHCTBA U UX
CHCTEM Ha YHMCIOBOM
IPSAMOU
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OyHKIUU.

OCHOBHBIE TOHATHUA

[lonsTue pyHKUMU.
ObnacTb
onpeaeneHus u
MHOKECTBO 3HAYCHUN
bynkuu. Crnocoos
3a1aHus PYHKIIHH.
I'padux pyHKUIMM.
CaoiicTBa QyHKIHH,
UX OTOOpakKeHUe

Ha rpaduke

Hcnonb3oBaTh QYHKIMOHAIBHYIO TEPMUHOJIOTHI0 M
CHMBOJIUKY.

Boruncasath 3HaveHus QyHKIUN, 3aJaHHBIX opMyTaMu
(mpu  HEOOXOAMMOCTH HCIOJB30BATH  KaJbKYJSATOP);
COCTABJIATH TA0JMUBI 3HAYEHUH (YHKIUU.

Crpouts mo Toukam rpaguxkm ¢GyHKIHN.

OnuchiBaTh CBOMCTBA (QYHKIIMU HA OCHOBE €€
rpauYECcCKOro MpeICTaBICHHUS.

Hcnoas3oBaTh QyHKIIMOHATBHYIO TEPMUHOJIOTUIO U
CHMBOJIMKY.

HUccaenoBath npumepsl rpakoB, OTPa)KaIOLUUX pealbHbIE
npoueccel U sBieHusd. IIpuBoauTh NpUMepsI IPOLIECCOB U
SBJICHUH C 3aIaHHBIMU CBOMCTBAMU.

Hcnob30BaTh KOMIIBIOTEPHBIE IPOrPAMMBbI

JUISL TIOCTPOEHUS rpapuKoB PYHKIMN U U3YUEHUS UX CBOMCTB

DOyHKINH.
UrcnoBbie PyHKITUN

YreHue 1 mOCTpOCHUE
rpad@uKoB (yHKIIHIA.
[Tpumeps! rpaduxos

Haxoauthb ¢ noMoumbio rpagpuka QyHKIINM 3HAYSHUE OTHOM
Y3 paCCMATPUBAEMBIX BEJIMYMH 10 3HAYCHUIO Ipyrou. B
HECJIOKHBIX CIy4asiX BbIPaXKATh (PpOPMYJI0i 3aBUCUMOCTDH
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dynxumi,
OTPaKAIOIIUX
peanbHbIE TPOLIECCHI.
OyHKINH,
OTHMCHIBAIOIIIHE
OpsIMYI0 U OOpaTHYIO
IPOITOPIIMOHATBHBIC
3aBUCUMOCTH, UX
rpaduxmu.

I'paduk pyaknum y
= X2,

OyHKIUA Y =

X2,y =X,

y=VE Y = |x;
rpaduueckoe perieHue
YPaBHEHUH U CUCTEM
YpaBHECHUU

MEXKIy BETUYMHAMU.
OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJIUYUHBI B
3aBUCUMOCTHU OT U3MEHEHHUS IPYTOU.

Pacno3naBath Buibl n3ydaeMbix QyHKuuid. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH

rpadukoB GyHKUMNA BUa:y 2y =xhy=ix, y= | x|
HUcnoan3oBarh (pyHKIHOHAIBHO-TPapuyecKkue
NpeACTABJIEHMS [l PELICHUS U UCCIIEA0BAHNS YPABHEHUN U
CUCTEM ypaBHECHUM.

IIpuMeHATH HU(PPOBLIE PecypPChI LISl TOCTPOCHUS
rpauKoB G yHKIIUI

[loBTOpeHue n 00001IeHNE

[loBTOpEHUE
OCHOBHBIX IIOHSTHHM U
METOA0B KypcoB 7 1 8
KJIaCCOB, 0000IIIEHNE
3HAHUM

Boi0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YHCEeJI, BBIYUCIICHUN, TPeoOpa30BaHUl BRIPAKCHHM, PEIICHUS
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHAEMBIX ICMCTBUIA U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOPa30BaAHUA,
ITOCTPOEHHUM.

Pematsb 3a7a4m U3 peajibHOM KU3HU, IPUMEHATH
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MaTEeMaTUYECKUE 3HAHMS IJIs1 PEIICHMs 3a7a4 U3 IPYTUX
PEIMETOB.

Pemath TekcTOBBIE 32/1a4H, CDABHUBAThH, BLIOUPATH
CIoCo0bI PELICHUS 3aa4u

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

102

74




9 KUIIACC

OcCHOBHEIC BUABI ACATCIIBPHOCTH 06yanoumxc;1

HaumenoBanue pasnena  KonudecTBo OcHoBHOE
(Tembl) Kypca 4acoB COJIEp/KAHHE
Yucna v BBIYMCICHUS. 9

JlencCTBUTENBHBIC YKCIa

PanmonanesHbeie uyuncia,
VppallMOHAJIbHBIE

YpCiaa, KOHEYHBIE WU
OECKOHEYHbBIE
NECATUYHbIE  JIPOOH.
MHO0%ecTBO
JICUCTBUTEIILHBIX
YHCEIT;
JIEHCTBUTEIIbHBIC
qucia KaK
OECKOHEUYHbBIE
JNECATHYHBIE  JIPOOH.
B3auMHo ogHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JICUCTBUTEIIBLHBIX

Yucel U MHOXKECTBOM
TOYEK KOOPAMHATHOMU
npsimoil.  CpaBHeHUe
JIEUCTBUTEIIBHBIX
qucen,
apupMeTHIeCKre

Pa3zBuBaTh nmpeacraBjaeHHus O YUCIaX: OT MHOYKECTBA
HaTypaJbHBIX YUCEII 10 MHOYKECTBA JIEICTBUTEIbHBIX
yucesl. O3HAKOMHUTBLCHA C BO3MOXHOCTBIO MIPEACTABICHUS
JEeWCTBUTEIILHOTO YUCIa KaKk OECKOHEUHOM JeCSITUIHON
JTpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHAIBHBIX U UppallMOHANIBHBIX yncen. U300paxaTh
JNEUCTBUTENIHBIE YNCIIA TOYKAMH KOOPJIUHATHOU MPSAMOI.
3anuchbIBaTh, CPABHUBATH M YIIOPSA0YNBATH
JEWCTBUTENBHBIE YHCIIA.

BbInOHATH, cOueTast yCTHbIE U IUCbMEHHBIE TPUEMBI,
apudgmMeTrnyecKue NeiCTBUA C PAIMOHAILHBIMU YHACIIAMH;
HAXOAMThb 3HAYECHUS CTEIIEHEN C LENbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYMUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.
Honyuyurs npeacraBjieHue 0 3HAYNMOCTHU
JEUCTBUTEIIBHBIX YUCEN B MPAKTUYECKOMN AESITEIbHOCTH
YEJIOBEKA.

AHAIM3UPOBATH U [€JaTh BbIBOAbI O TOYHOCTHU
NPUOIMKEHUS AEHCTBUTENIBHOTO YHCIIA TIPU PEILICHUU
3a7ad4.
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OKpyriafiTh ACHCTBUTEIBHBIC YKCIIA, BHINMOJIHATH
NPUKUIKY PE3yJbTaTa BEIYMCICHUN, OLEHKY 3HAYEHUN
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JICUCTBUS C
JICMCTBUTEIBLHBIMU
YHUCJIAMH.
[Tpubnuxénnoe
3HAUCHUEC
BEJIMYUHBI, TOYHOCTD
npUOTMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oueHka

YHUCJIOBBIX BprEDKCHHfI.

3HAKOMMTBHCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATHKU

pe3yJIbTaTOB
BBIUYKCJICHU U
YpaBHEHHUs U1 HEPABEHCTBA. 14 OcBaunBaTth, 3aIOMUHATH ¥ IPUMEHATH rpadpuyeckue
YpaBHEHUSI C OJHOU JIuneitnoe METOAbI IPU PELUICHUN YPaBHEHUM, HEPABEHCTB U HUX
epeMeHHON ypaBHeHue. Pemenne CUCTEM.
YPaBHCHHUH, PacnosHaBaTh Iienble ¥ ApOOHBIE  ypaBHEHHS.
CBOJAIIUXCS K .
. Pemiate JiMHelHBIE M KBaJApaTHble YPaBHEHUS,
JIMHEVHBIM. .
K YpaBHEHMS, CBOJAIIMECS K HUM, IPOCTEUIINE
BaJIpaTHOE
ypasHenue. Pemmcrie TpOOHOpAlMOHAIBHBIC YPABHEHUSI.
ypaBHeHHil IIpennaratb BO3MOKHBIC CITOCOOBI PEIIEHUS TEKCTOBBIX
b
CBOJISIIINXCA K 3a7a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
KBaJ[PATHBIM Pa3HBIMU CIIOCOOaMU.
EI/IKBaI[paTHBIe 3HAKOMHUTLCH C HCTOpHeﬁ pa3BUTHUA MAaTCMAaTHKH
YpaBHEHMUS.
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[Ipumepsl pereHus
YPaBHEHUM TPETbEU U
YeTBEPTOU CTEIECHEN

paslioKeHueM Ha
MHOXHUTEIU. Penienue
JTPOOHOpAITMOHATBHBIX
YPaBHEHHM.

Pemrenne TekcTOBBIX 3a51ad
anreOpandecKuM METOI0M
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

14

YpaBHeHue c IBYMsI
NEPEMEHHBIMM M €TO0
rpaduk. Cucrema aBYX
JMHEUHBIX YpPAaBHEHUU C
JNBYMsI IIEPEMEHHBIMH U €€
peuwienue. Pemenune cucrem
JIBYX YpaBHEHUW, OJHO U3

KOTOpBIX  JIMHEWHOE, a
JIPyroe — BTOPOM CTETICHH.
I'paduueckas

UHTEpIIpEeTalyss  CUCTEMBI
YpaBHEHUU C IByMs
IEpeMEHHbIMU.  PerieHue
TEKCTOBBIX

OcBauBaTh U NPUMEHATHb IPUEMBI PELIEHUS] CUCTEMBI
JBYX JINHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI JByX YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE
HE SIBJISIETCS TUHEHUHBIM.

Hcnonb3oBaTh QPyHKIIMOHATBHO-TpadUUECKIe
NIPEACTABJIEHUS U1 PeIIeHUs U MCCJIeI0BAHUS
YPaBHEHUU U CUCTEM.

AHAJTH3MPOBATH TEKCTHI 3a1a4, pelIaTh UX
anredpanyeckuM CrocoooM: mepexoauTh OT CIIOBECHOM
(bOpMyYITHPOBKH YCIOBUS 3a/1a4ul K aldre0pandecKkon
MOJIEJIN ITyTEM COCTAaBJICHUS CUCTEMBI YPaBHEHUI;
pemaThb COCTABICHHYIO CUCTEMY YPaBHEHHIA,
HHTEPIPETHPOBATH PE3YIIbTAT.

3HAKOMUTBHCS € UCTOPHEN PA3BUTHUS MaTEMATUKH

3a/1a4 anre0pandecKum
crocobom
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YpaBHEHHUs U HEPABEHCTBA.

16

Yucnosble

qI/ITaTb, 3alluCblBaTh, IOHUMAaTh, HHTEPIIPETUPOBATH

HepaseHncTsa HCPAaBCHCTBA 1 UX HEPaBCHCTBA,; MCIIOJIb30BATh CUMBOJIMKY M TCPMHUHOJIOTHIO.
CBOKCTBA. JIMHEHHbIE BbInoaHITH IpeoOpa3oBaHUs HEPABEHCTB, HCMOIb30BATh
HCpABCHCTBA C 171 TIpeoOpa30BaHuUs CBOWCTBA YUCIIOBLIX HEPABEHCTB.
OJHOW MEPEMEHHOMN .
a P Pacno3HaBaTh JIMHEHWHbBIE U KBAJpaTHbIC HEPABEHCTBA.
U UX PEUICHHUE. . .
. PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
Cucrembl IMHEHHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIAX
HEPABEHCTB C OJTHOU
HePEMEHHOIT | 11X KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
pelleHHe. MOJTYYEHHBIE PEIICHHUS.
KBanpaTHsie HN300paxaTh penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
HEpPAaBEHCTBA H HX Ha YHCJIOBOU MPSIMOM, 3aNIMCHIBATH PELICHUE C IIOMOUIBIO
peuieHue. CHUMBOJIOB.
I'paduueckas PemiaTes kBajgpaTHbIC HEPABEHCTBA, UCIIOJIb3YS
VHTEpIIpETaLUs] rpaduueckue npeacTaBiIeHUs.
HCPAaBCHCTB U OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PELIECHUN
CHCTEM HEPABCHCTB C pa3InUYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
JBYMsI
IIEPEMEHHBIMU
OyHKIMU 16 Pacno3naBarhp BU/IbI M3y4aeMbIX HKLUU;
YHKH KBaapatnunas A yH (pynKumi;
WLJIIOCTPUPOBATH CXeMATH4YEeCKH, 00bSICHATH

bynkius, e€ rpadux u
cBoiictBa. [lapabona,
KOOPJIMHATHI BEPITUHBI
napabobl, OCh

pacrojIoXKeHHe Ha KOOPAMHATHOM IJIOCKOCTH TpaduKoOB
k

gynxumii Buga: y =kx, y=kx+b,y= _, y=x%
X
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CUMMETPHUH MapadoJIbI.

I'paduxu pyHKLIMIA:

y= ¥y =vx, y = |x| B 3aBUCMMOCTH OT 3HAUYEHUU
K03 (PHUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3HaBaTh KBaJ[paTHUHYIO PYHKIIHIO 11O opMyIIe.
IpuBoaAMTH MPUMePHI KBAIPATUYHBIX 3aBHCHMOCTEH
U3 peanbHOU KU3HU, PU3UKH, TEOMETPUH. BBIABIATH
U 0000mare OCOOEHHOCTH Tpaduka KBaJApaTUYHOU
(ynxmun y = ax? + bx + c.

Crpouts ¥ u300paxkaTh CcXeMaTH4YeCKM TIpaduku
KBaJ[paTUYHBIX (PYHKIWH, 3aJaHHBIX (OpMyJIaMu BUAa Y =
ax?2, y=ax?+q,y=a(x +p)4 y=ax®+bx+c.
AHAJTHM3UPOBATH M MPUMEHSATH CBOMCTBA HM3Y4YECHHBIX
(GYHKIMH JUIs1 UX TIOCTPOEHUS], B TOM YHCJE C TOMOLIBIO

U(POBBIX PECYPCOB
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Yucnosbie

IIOCJICA0BAaTCIBbHOCTH

15

[ToHATHE YKCIIOBOU
NIOCJIETOBATEILHOCTH.
3ananue
NIOCJIEI0OBATEIIBHOCTH
PEKYpPpPEHTHOM
dbopmynoii u

dbopmysoit N-ro uieHa.

Apudmerndeckas u
reoMeTpuyIecKas
IPOTPECCHUMN.
®opMyIbl N-TO YieHa
apu(pMeTHIECKON U
r€OMETPUUYECKOU

OcBauBaTh U NPUMEHATHb UHIEKCHbIE 0003HAUEHUS,
CTPOMTH peyeBble BbICKA3bIBAHUSA C HCIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOM C MOHATHEM
MOCJIEIOBATEIbHOCTH.

AHaJu3upoBaTh Gpopmyiy N-ro wieHa
MOCJIEIOBATEIbHOCTU WM PEKYPPEHTHYIO POpMYIly H
BBIYUCJIATH WICHBI TIOCIE0BATEILHOCTEN, 3a1aHHbIX
TUMH HOpMYyIIamMHu.

YcranaBiauBaTh 3aKOHOMEPHOCTb B [OCTPOEHUU
MOCJIEIOBATEIbHOCTHU, €CJIM BBITTUCAHBI MIEPBbIE HECKOIBKO
€€ YICHOB.

Pacno3naBaTh apuMEeTUYECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU NP PA3HBIX CIIOCO0AX 3adaHusl.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
TIOCKOCTH.
JInHEenHbIN U
9KCIOHEHIIMAJIbLHBIN
pOCT.

CrnoxHbIC IMPOLICHTHI

PemaTh 3a7aun ¢ ucnoiab3oBaHueM (opMmyn N-ro 4ieHa
apu(pMETHIECKO U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI
IIEPBBIX N YWIEHOB.

M300paxaTh 4iIEHBI OCIEN0BATENBHOCTH TOUKAMU

Ha KOOPJIMHATHOM INIOCKOCTH.

PaccmaTtpuBaTh NpuMepsbl NPOLECCOB U SIBJICHUU U3
pEaAIbHOM )KU3HU, WIUTIOCTPUPYIOLIUE U3BMEHEHUE B
apu(MeTHIECKOI MPOrPecCuu, B TEOMETPUUECKOM
nporpeccun; n300paxarh COOTBETCTBYIOIIHE
3aBHUCUMOCTHU IpaQUUECKH.

Pemiath 3a1a4M, CBA3aHHBIE C YUCIOBBIMU
IIOCJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
KHU3HU C UCII0JIb30BAHUEM LIU(POBBIX TEXHOJIOT U
(371eKTPOHHBIX TaONHU1L, rpaUUECKOro KaJIbKyJIsSTOpa U T.I1.).
Pemiarhb 3a1a4n Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIB30BAHUEM
KJIbKYJIATOPA).

3HAKOMMTBHCS ¢ HCTOPHEN Pa3BUTHS MAaTEMATHKU
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[loBTOpEHUE, 0000IIEHHE,

CUCTEMaTHU3aUs 3HAHUU

18

Yuciaan

BbIYHCJIeHUs (3aIHUCh,
CpaBHEHUE, IEMCTBUA C
JIEMCTBUTEIBHBIMU
YUCJIaMH, YUCTI0Bas
npsiMasi; TPOLICHTHI,

OnepupoBathb NOHATHSAMM: MHOKECTBO, IIOJIMHOXECTBO,
orepanuu HajJ MHOKECTBaMHU; UCIOJIb30BaTh Ipaduueckoe
NPEACTABIECHUE MHOKECTB JIJI1 ONUCAHUS PEATBHBIX
IIPOLIECCOB U SIBJICHUM, IPY PELIEHNH 3a4a4 U3 IPYTUX
y4eOHBIX TPEMETOB.

AKTyaJqM3UpoBaTh TEPMHUHOJIOIMI0 W OCHOBHBbIE

OTHOLICHUA, AeUCTBHA, CBA3aHHbIE C YHCJIAMHU: HATYPAIBHOE YUCIIO,
IIPONIOPHKH, IIPOCTOE U COCTABHOE YUCIIA, JE€IUMOCTb HATYPAJIBHBIX
OKpYIJICHHE,
qrcell, IPU3HAKK JIETUMOCTH, LIEJI0€ YUCII0, MOAYJIb YHACIIA
pUOJIKECHHE, » 1P o » I » MOTY ’

OIICHKA;  pelieHue
TEKCTOBBIX  3ajad
apu(pMETHIECKUM

crrocobom)

OOBIKHOBEHHAs U JECATUYHAS APOOU, CTAaHTAPTHBIN BUJT
qrclia, apupMETHIECKU KBaIpaTHBIN KOPEHb.

BoInOTHATH eiicTBUA, CPABHUBATH U YNIOPAI0YUBATH
YyCIIa, TPECTABIISTh YACIAa HA KOOPAUHATHOMN MIPAMOM,
OKPYTJISITh YUCJIA; BBINOJHATH NPUKUAKY M OLIEHKY
pe3yabTaTa BIYUCICHUIN.

Pemiath TekcTOBBIE 3a7auM apU(PMETUUECKHM CIIOCOOOM.
Pemiate mpaxkTuuyeckue 3aJayM, COJEpKallUMe MPOLIEHTHI,
JIOJIM, YacCTH, BBIPAXKAIOIIME 3aBUCUMOCTH. CKOPOCTh —
BpEMSI — PACCTOSIHME, I[I€HA — KOJWYECTBO — CTOUMOCTb,
00BEM  paboThl — BpeMs — MPOW3BOAUTEIBHOCTh  TpPYHa.
Pa3ouparsb peanbHbIe YKA3HCHHBIC CUTYyallHH,
(opMmyMpoBaTh NX Ha A3bIKE MATEMATHKH,
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HAXOAUTh pEILICHUE, NMPUMEHSs MaTeMaTUYeCKUW armapar,
HHTEPNPEeTUPOBATH PE3YIbTAT

AsireOpanyeckue
BbIPAKEHUSA

(mpeobpaszoBanue
anredpandecKux
BBIPAXKECHUM,
JIOTTYCTUMBIE

3HAYCHUS)

OnepupoBaTh NOHATUSIMM: CTETICHD C IIEJIBIM MTOKa3aTENEM,
apuMeTHIeCKUi KBaIpaTHBIN KOPEHb, MHOTOUICH,
anreOpanyeckas ApoOb, TOXKIECTBO.

BbInoJHATH OCHOBHBIE 1€HCTBHS : BBITIOJHATH PACYETHI 1O
dbopmyaM, MpeoOPa30BLIBATH IENbIC, IPOOHOPAIIMOHATBHBIC
BBIPAYKCHHS U BBIPAXKEHHUS C KOPHSIMH, PEalii30BbIBAThH
pa3ioKeHHEe MHOTOUYJIEHa HA MHOXKUTEHM, B TOM YHCIIE C
HCIIOJIb30BaHUEM (POPMYIT pa3HOCTH KBAJIpaTOB M KBajpaTa

CYMMBI 1 Pa3HOCTH; HAXOJAHUTDH
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JOITyCTUMBIE 3HAYECHUS [IEPEMEHHBIX IS
JTpOOHOPALMOHANIBHBIX BBIPAKEHUH, KOPHE.

MopnesamnpoBaTth ¢ TOMOLIBI0 (OPMYJT peajbHbIE IPOLECCH] U
SIBJICHUS

DyHKINH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduueckoe perieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMM: QYHKLUS, TpaduK QYHKINH,
HYJU QYHKIHMH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUS, HaUOOJIbIIIEE U
HauMEHbIIee 3HaYeHUsI QYHKIIMH.

AHAIM3MPOBATh, CPaBHMBATh, O00CYXKIaThb CBOICTBa

GyHKUIUN, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMH: IIPsIMast
MPOIOPIIMOHATLHOCTH, O0OpaTHAsI MPONOPIUOHATBHOCTD,
auHeHas GyHKUUA, KBaApaTuyHas QyHKius, napadona,
runep6osa. Uenosb3oBaTh rpaduKu I ONpeaeIcHus
CBOWCTB, ITPOLIECCOB ¥ 3aBUCUMOCTEM, JJIs1 PEIICHUS 3a1a4
U3 IpYruX y4eOHBIX MPEIMETOB U peabHOM KU3HU;
MOIEJTUPOBATH C IMOMOIIBIO TPa()hUKOB peasbHbIC
IIPOLIECCHI U sIBJICHUS. BbIpaxkaTs ¢popmyaaMu
3aBUCUMOCTH MEXIY BEIIMYNHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEAEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«'’EOMETPUSA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIINCKA

['eomeTpusa kak OAMH M3 OCHOBHBIX PAa3/€JIOB MIKOJIBbHOW MATEMATHUKUA, UMEIOIIUN
CBOEH IIeNIbI0 00€CTICUUTh M3YYCHUE CBOWCTB M pa3sMepoB (QUTYp, UX OTHOILICHHUH H
B3aMMHOE PAcCIIOJIO)KEHUE, OIUPACTCS HA JIOTUYECKYHO, JIOKA3aTEeJbHYIO JIMHUIO.
IleHHOCTh W3y4YeHUS] TEOMETPUM Ha YpPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
3aKJII0YaeTCsl B TOM, YTO OOyYalolUMCS YYUTCS TMPOBOJIUTH JIOKA3aTEIIbHBIC
pacCyXIEHHUsI, CTPOUTh JIOTHYECKHME YMO3AKJIIUYCHHUS, JOKa3blBaTb HWCTUHHBIC
YTBEPKIACHUSA U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYXKACHHUS «OT
MPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT TMPHU3HAKOB, (HOPMYJIUPOBATH OOpATHBIC
YTBEPKICHUA.

BTopoii 1I€HHOCTBIO M3Y4YEHHS TE€OMETPUU SBIISIETCS HCIOJIb30BaHUE €€ Kak
UHCTPYMEHTAa MpPHU PEIICHUM KaK MaTeMaTU4YeCKHX, TaK M MPaKTHYECKUX 3ajad,
BCTPEUAIOIIMNXCS B pealbHON KU3HU. OOydaromuics MOJDKEH HAYyUYHUThCS ONpPENeNUuTh
reOMETPUYECKYI0 (UTypy, ONUCaTh CIOBAMU JAHHBIM 4YepTEX MU PUCYHOK, HAWTH
IUIONIA/Ib 3€MEJBHOI0 y4YacTKa, PaccuuTaTh HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO
Kabenss winm Tpedyemble pa3Mepbl rapaxka Uisi aBTOMOOWJISL. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JIMHUS B H3y4eHUM reoMerpuu. llpu pemenun 3anad
NPAKTUYECKOTO XapakTepa OOy4alolUiCs yYUTCA CTPOUTh MaTEeMaTHYECKHUE MOJIETH
peanbHbIX JKU3HEHHBIX CUTYyallMi, IPOBOJUTH BBIYMCICHUS U OLIEHUBAThH aJ€KBATHOCTh
MIOJIYyYEHHOTO PE3yJIbTaTa.

KpaitHe BaxxHO MNOMYEPKUBATH CBSI3W TE€OMETPUU C JAPYTHMMHU Yy4YEOHBIMHU
MpeIMeTaMH, MOTHBHUPOBATh HCIIOJIH30BATh OMPEEICHUS T€OMETPUYECKUX (GUTYp U
MOHATHH, JEMOHCTPUPOBATh NMPUMEHEHNE TOTYUYEHHBIX YMEHUI B (M3HKE U TEXHUKE.
Oty cBA3u Hambojee SpPKO BUAHBI B Temax «BekTtopw», «TpuroHomerpudeckue
cooTHoleHus», «Meroa koopaunat» u «Teopema [ludaropar.

YueOnniii kypc «l'comMeTpusi» BKIIOYACT CICAYIONIAC OCHOBHBIE Pa3Jeibl
conepxkanus: «I'eomeTpudeckue GUTYpPHI U MX CBOMCTBAY, «3MepeHre reoMeTpUIeCKuX
BEJIIMUMH», «/[eKapTOBBI KOOpAWHATHI Ha IUIOCKOCTH», «BekTopbDy, «/IBHKEHUA
m1ockocTuy, «lIpeobpazoBanust mogo0Ous».

OOmiee 4YUCIO YacoB, PEKOMEHJOBAHHBIX IS U3Y4YEHUs Y4eOHOTo Kypca
«I"eomerpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Hezelo), B 8 kimacce — 68
yacoB (2 yaca B Hejiento), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).
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COIAEPKXAHHUE OBYYEHUA

7 KIIACC

Hauanbnabie nonstus reometpun. Touka, npsimMasi, OTPE30K, Jiyd. YToJ. Bunbl yrios.
BepTtukanbHble M CMexHbIE yIubl. buccektpuca yria. JlomaHasi, MHOTOYroJibHUK.
[TapannenbHOCTh M NEPIECHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie gurypbl. OCHOBHBIE CBONCTBA OCEBOW cuUMMETpUH. [Ipumeps
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TTIOCTPOEHHUS C MOMOIIBIO UPKYJS U JuHeiku. TpeyronbHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBIN U PAaBHOCTOPOHHUH TPEeYroibHUKN. HepaBeHCTBO TPEYTOIbHUKA.

CRoiicTBa M TNpU3HAKK PaBHOOCAPEHHOTO TpEyrojbHUKA. [Ipu3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

CgolicTBa M MNpU3HAKK MapajuiebHbIX OpsiMbiXx. CymMma yrJioB TpeyroJjibHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHblid  TpeyroabHUK.  CBOWCTBO  MeIWaHbl  MPSMOYTOJBHOIO
TPEYroJibHUKA, MPOBEAEHHOW K rumnoTeHy3e. [Ipu3Hakyu paBeHCTBA NPSIMOYTOJbHBIX
TPEYTrOJbHUKOB. [IpsIMOYTOIBHBIN TpeYroibHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpUu: HEPABEHCTBO TPEYIrOJbHHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa 0 OOJIbIIEM yTJIe U OOJIBIIIEH CTOpOHE TpeyrojbHuKA. [lepnienauKkysap
Y HaKJIOHHAs.

['eomeTpuueckoe mecto Touek. buccekTpuca yria u cCepeIMHHBIA TEPIEHIUKYIISAP
K OTPE3KYy KaK F€OMETPUUYECKHE MECTa TOUECK.

OKpyXHOCTh M KpYT, XOp/la U AHAMETpP, UX CBOICTBAa. B3auMHOe pacmoyioxkeHue
OKpy)KHOCTH M TmpsiMod. KacarenbHass M cekymas K OKPYXHOCTH. OKpYKHOCTb,
BIIMCaHHAs B yroji. BnucanHas u onucaHHas OKPY>KHOCTH TPEYTOJbHUKA.

8 KUIIACC

UYerpipéxyronpauku. [lapamnenorpamm, ero npusHaku W CBOMCTBA. YacTHbIe
CJIy4au MapajuiejorpaMmMoB (IPsIMOYTOJIBHUK, pOMO, KBaJpaT), MX MPU3HAKK H CBONCTBA.
Tpanenusi, paBHOOOKas Tparnenusi, €€ CBoKMcTBa U npu3Haku. [IpsMoyroabHas Tpanemusi.

Merton yasoenus menuansl. LlenTpanbHas cummerpust. Teopema @aneca u teopema
O IPOMOPLHOHATBHBIX OTPE3KaX.

CpenHue nuHUM TPEYTrOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.
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[logoOue TpeyronbHUkOB, KodhduuueHnt mnogodbus. IlpuszHaku mnomoOus
TpeyrojbHUKOB. [IpruMeHeHne noao0us npyu peleHny NpakTHYeCKUX 3a1ad.

CpolictBa miomaged reoMerpuueckux ¢uryp. DPopmyisl Uil IUIOMIAIA
TpPEeYrojibHUKa, MapauienorpaMma, pomba u Tpaneuuud. OTHOIIEHHE IUIOIIAIeH
MoJ00HBIX GUryp.

Breruncnenue momaned TPEYyroJbHUKOB M MHOIOYTOJBHMKOB Ha KJIIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemeHuu
NPaKTUYECKUX 3a]a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIJia NpsSMOYTOJbHOIO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuyeckue GyHkuuu yriaoB B 30°, 45° u
60°.

BrnucanHble M LEHTpaJbHBIE YIJIBL, YTOJ MEXKIY KacaTeIbHOHM M XOpAOMl. YTIbl
MEXIy XOpAaMHU U CEKyIIMMU. BriucaHHbIE M OIMCAaHHBIE YEThIPEXYTOIbHUKH. B3anMHoOe
pacrnojio)keHue IBYX OKpykHocTed. Kacanue oxpyxHocrteil. OOmiye KacaTteabHbIE K
JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xkocunyc, tanreHc yriioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1EeCTBO. DOPMYIIbI MPUBEACHUSI.

Pemenne TpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpeMa CUHYCOB. PelieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 IMPOU3BEIEHUU OTPE3KOB XOPH, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYIIIHNX, TEOpeMa O KBaJpaTe KacaTeJbHOM.

Bekrtop, nimHa (MOJyJib) BEKTOpa, COHAINPABICHHBIE BEKTOPBI, IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLUU
HaJl BeKTOpaMmu. PasiioxeHre BEKTopa Mo IByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKalsipHOE€ NpPOU3BECHHE BEKTOPOB, MPUMEHEHUE A
HAaXO0XJICHUS JJIMH U YTJIOB.

JIlekapTOBbl KOOPJMHATHI HA TUIOCKOCTH. YPAaBHEHUs MNPAMOM U OKPYKHOCTH B
KOOpDAMHATAX, IEPECEYEHNE OKPYKHOCTEM M MNpsMbIX. MeTox KOOpAMHAT U  €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [JTMHA OKpYKHOCTH. ['paycHas u paaranHas Mepa
yIJia, BBIYMCIEHUE JIJTUH AyT OKpyx)HOCTel. [1nomans kpyra, ceKTopa, CerMeHTa.

JIBW>KEHHSI TUIOCKOCTM UM BHYTPEHHUE CHUMMETpUM Quryp (dJieMeHTapHbIe
npeactasnenus). [lapannensueiil nepenoc. [loBopor.
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NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 kiacce:

Pacrio3HaBaTh M3y4YeHHBIE TeOMETpUYECKHe (UTYphI, OMPENeNsATh UX B3aUMHOE
pacnoyio)keHre, Hu300pakaTb TeOMETPUYECKHE QUTYpPbl, BBINOJIHATH YEPTEXKU IO
yCIOBUIO 3aiaud. M3MepsATh JHUHEHHbIe W YrioBble BeIW4MHBL. Pemarh 3agaun  Ha
BBIUMCIIEHUE UIMH OTPE3KOB U BEJIUYUH YTJIOB.

Henatb rpyOyr0 OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B peaTbHOM
KU3HU, Pa3MEpOB MPUPOJHBIX O00BEKTOB. PaznuuaTh pasmepbl 3TUX OOBEKTOB IO
NOPSAJIKY BETUUHHBI.

CTpouTh YepTEXH K TEOMETPUUECKUM 3aJlayaM.

[Tonb3oBaThCs MpU3HAKAMU PABEHCTBA TPEYTOJHLHUKOB, UCIIOIB30BaTh MPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[TpoBOAUTE TOTHYECKUE PACCYKIAEHUS C UCIIOIb30BAaHUEM T'€OMETPHUUECKUX TEOPEM.

[lonp30BaThCs  NMpU3HAKAMU  PABEHCTBA  MPSAMOYIOJbHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEIUaHbI, MPOBEAEHHON K TMIOTEHY3€ MPAMOYIOJIBHOTO TPEYrOJbHUKA, B
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Onpenenste MapauieNbHOCTh MPSAMBIX C TMOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTe MNapajulelbHOCTh MPSMBIX C IOMOIIBID pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSMOM.

Pemrats 3a7aumn Ha KieTyaToi Oymare.

[TpoBOANTH BBHIYMCIICHUS U HaXOAUTh YUCJIOBBIC M OYKBEHHBIC 3HAYCHUS YIJIOB B
FEOMETPUUYECKUX 3aJayaX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH IEPECCUCHUH JBYX
MapaJuIeIbHbIX MPSIMBIX CEKyIIEH. PelaTes npakTnyeckue 3aauv Ha HaX0XKIECHHUE YTJIOB.

Bnagerr mMoHSATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh ONPEIeIIsiTh
OMCCEKTPHUCY yIJia ¥ CEPEIMHHBIN MEPIISHIUKYIISAP K OTPE3KY KaK TCOMETPUICCKIE MECTa
TOYEK.

DopMyJIMPOBATh OMNPEACIEHUS OKPY)KHOCTH UM Kpyra, XOopIbl W JAaMeTpa
OKPY’KHOCTH, MOJIb30BAaThCS MX CBOWCTBAMH. YMETh NMPHUMEHSITh 3TH CBOWCTBA IIpHU
pEIICHUM 3a/a4.

Brnanets noHsiTHEM ONMUCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ neHtp. I[lomp3oBarhCcs (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEAMHHBIE IEPIICHANKYISPHI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.
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Bianers NoHATHEM KacaTelNbHOW K OKPYXKHOCTH, IOJIB30BAaTHCS TEOPEMOM O
NEPIIEHAUKYIAPHOCTH KacaTeJIbHOU U paguyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

ITonp30BaThCAd MPOCTEMIIMMHU I'€OMETPUYECKUMU HEPABEHCTBAMU, IMOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHHUS C IIOMOIUBIO LUPKYJIS U
JINHEUKMU.

[IpeameTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacno3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJLHUKOB, UX 3JIEMEHTHI, MOJIb30BaAThCS
UX CBOMCTBaMM IPH PEIICHUHN T€OMETPUUSCKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOUKU MEPECCUCHHS MEINaH TPEYroJibHUKA (IIEHTpa Macc) B
pelieHnu 3aa4.

Brnaners moHsiTHEM cpenHel JNWMHWUU TPEYroJIbHUKA W Tpamneluu, MPUMEHATh UX
CBOMCTBaA NpHU pElIeHUU reoMeTpuueckux 3anad. [lomp3oBaTbes Teopemont daneca u
TEOPEMOU O MPOMOPUUOHATIBHBIX OTPE3KAX, IPUMEHSATh UX JJISl PEIICHUS PAKTUYECKUX
3a/1ad.

[TpumeHsATh MPU3HAKY TOJ00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[Toms3oBathest  Teopemoit Iludaropa s pemieHHss TEOMETPHUYECKUX H
npakTrueckux 3agad. CTpouTh MaTeMaTH4YEeCKyI0 MOJEIb B IMPAKTUYECKUX 3a/ayax,
CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTH COOTBETCTBYIOIINE JJIUHBI.

Bnaners NOHATUSIMH CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOrO yria NpsiMOYrOJILHOTO
TpeyroibHUKa. [10J1630BaThCs STUMU MOHATUSIMU 11 PELICHUS TPAKTUUECKUX 3a/1a4.

Beruncnars  (pa3audHbBIMEA  CIIOCO0aMU) IUIOMIAb TPEYroJbHUKA W IUIOMIAJH
MHOTOYTOJIBHBIX (QUTyp (MOJB3YysACh, TI€ HEOOXOIUMO, KaIbKyIsTopoMm). [IpumeHsTH
MOJIYYEHHbIE YMEHUS B IPAKTUYECKUX 3aJ/1auax.

Bnaners NOHATUSAMU BOMCAHHOTO U LIEHTPAJIBHOTO yTiia, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIilaXx MEXAy XopJaMmH (CEeKyIIMMHU) U YIJIe MEXAY KacaTelbHOU U
XOpA0# IPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Brnanerp mOHATHEM OMHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3a7a4.

[IpuMeHsTh MONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUUECKUE MOJIETTU
JUISL 3a/lad  peajbHOM JKM3HM M TNPOBOJUTH COOTBETCTBYIOUIME BBIYUCICHUS  C
MPUMEHEHUEM  MOJ00MS U  TPUTOHOMETpUU  (MOJB3YySICh, TJ€ HEO0OXOAUMO,
KaJIbKYJIATOPOM).
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[IpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOrO0 Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYroJibHUKA («pelIeHrue MPSMOYTOJIbHBIX
TPEyroJbHUKOBY). HaxomuTh (C TMOMOIIBIO KaldbKYJIsTOpPa) MJIWHBI W YIIBL IS
HETaOJIUYHBIX 3HAYCHUH.

[Tonp3oBaThcss QopmynaaMu NPUBEJACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIAECTBOM  JIJI1  HAXOXKICHHUS COOTHOLICHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMUMHAMH.

Hcnonb3oBaTh TEOPEMBI CHUHYCOB M KOCHHYCOB ISl HAXOXIACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIICHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU PEHICHUH
reOMETPUUYECKUX 3a/ay.

Brnanerp moHsTHSAMH TIpeoOpa3oBaHUs TOAOOUs, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX Guryp. [loas3oBaThCcsi CBOMCTBaAMU MO00USI MMPOU3BOJBHBIX (PUTYP, YMETh
BBIUUCIISITH AJIMHBI 1 HAXOAUTD YTJiIbl y TO00HBIX puryp. [IpuMeHsTh cBOKCTBA MOI00US
B TMpaKTHUYECKUX 3aJadyax. YMEeTh MPUBOJIUTH MpPUMEPHl MOJOOHBIX ¢Uryp B
OKpPY’KaroIIeEM MHpE.

[lonp30BaThCs TEOpEMaMH O MPOU3ZBEAECHUU OTPE3KOB XOpI, O MPOU3BEICHUHU
OTPE3KOB CEKYIINX, O KBaApaTe KacaTeJIbHOM.

[Top30BaThCs BEKTOpaMHU, MIOHUMATh WX T€OMETPUYCCKUN M (DU3NUECKUN CMBICT,
NPUMEHSTH UX B PEIICHUU TEOMETPUYECKUX U Pu3ndeckux 3aaad. [[puMeHsTh cKansipHOe
IPOU3BEJICHHE BEKTOPOB JJIs1 HAXOKICHHS JJIMH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPJAWHAT HA IUIOCKOCTH, NMPUMEHSTh €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Bianetp nMoHATHUSAMM NPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JIJIMHBI
IYyTH OKPYKHOCTH U PaAUAHHOW MEpBI YIJja, YMETh BBIUHMCIATH IUIOLIAAbL KPyra U €ro
yacrel. [I[puMeHsaTh nojlydeHHbIE YMEHHUS B IPAKTUYECKHUX 3a1a4ax.

HaxoauTe ocu (Ma¥ IEHTPBI) CAMMETPUU (PUTYP, TPUMEHSTh JBHKEHUS TIIOCKOCTH
B MPOCTENIINX CIAyYasX.

[IprMeHATh MOTyYEHHBIE 3HAHUS HA PAKTUKE — CTPOUTh MATEMATHUYECKUE MOJIEIIN
Uil 3aa4 pEeallbHOW >KM3HM W NPOBOJAUTH COOTBETCTBYIOIIHUE BBIYUCICHUS  C
MPUMEHEHUEM MTOA00US M TPUTOHOMETPUIECKUX (PYHKIHH (TIOTB3YACH, TJI€ HEOOXOAMMO,
KaJIbKYJIATOPOM).

92



TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC
HaumMeHOBaHMe pasiena  KolmuecTBo OCHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca JacoB CoZEpKAHUE
[Ipocreiimue 14 [Ipocreiimue DopMyIMPOBATH OCHOBHBIE ITOHATHUS U OIIPEACIICHUS.
reoMeTpuieckue GUrypsl u FCOMETPUICCKUEC Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPHI,
uX cBoucTBa. M3smMepenue OOBEKTHI. onpeaeasATh UX B3aUMHOE PACIIOIOKEHUE, BHINIOJIHATH
MHOroyroJyibHuK,

I'COMCTPHUYCCKUX BCIINYNH

nomanasi. CMexXHbIE

Y BEPTUKAJIbHBIC
yriel. PaboTa ¢
MPOCTEUIIUMU
YepTEKAMHU.
H3mepeHne TMHEHHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHMCIICHUE OTPE3KOB
Y yTJIOB

4epTEXK MO YCIOBUIO 3a7a4H.

IIpoBoauTH pOCTEIIKE TOCTPOSHUS C TIOMOIIBIO ITUPKYIIS
1 JTUHEUWKHU.

M3mepaTh TUHEHHBIC U YTI0BbIC BETUYHMHBI T€OMETPUICCKUX U
MPaKTUYECKUX OOBEKTOB.

OmnpenensiTh «Ha ra3» pa3Mepbl pealbHbIX 00HEKTOB,
NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEPOB.

Pemathb 3a/1aun Ha BBIYHUCIICHHUE IJIMH OTPE3KOB U BEJIMUHH
VTJIOB.

PemaTsp 3a/1aun Ha B3aMMHOE PAaCIOI0KEHUE
reOMETPUIECKUX (DHUTYD.

IIpoBoauTh KIacCUUKAIUIO YTIOB, BHIYUCIATH
JVHEHHBICE W YIJIOBBIC BEIWMYHUHBI, NMPOBOIAUTH
HEOOXOJUMBIE  JI0Ka3aTelIbHbIE  PAaCCyKIACHUSI.
3HAKOMMTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU
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TpeyronbHUKU

22

IToHsaTHE O paBHBIX
TpEyroJIbHUKax 1

Pacno3HaBaTh mapbl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTekax (C ykazaHHEM MPU3HAKOB).
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NIepBUYHbIE
peACTaBICHUS O
paBHBIX (pUrypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbLHUKOB.
[Tpu3Haku paBeHCTBa
MPSMOYTOJBHBIX
TPEYTrOJIbLHUKOB.
CBOMCTBO MeaHaHBI
MPSIMOYTOJILHOTO
TPEyroJibHUKA,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHoOGenpeHHbIe 1
PaBHOCTOPOHHUE
TPEYTrOJbHUKH.
[Ipu3Haku n
CBOMCTBa
paBHOOEIPEHHOTO
TpEeyroJibHUKA.
HepasencrBa B
reOMETPUH.

BoiBoauTH CcriencTBUS (PABEHCTB COOTBETCTBYIOIIHAX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJHPOBATH OTPECIICHHUS: OCTPOYTOIBHOTO,
TYMOYTOJIBHOTO, MPSMOYTOIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHCHI, BHICOTHI,
MeUaHbl TPEYTOJIBHUKA; CEPSIMHHOTO MEePIICHIUKYIISIpa
OTpe3Ka; IepuMeTpa TPEyroJbHUKA.

@opMyIHPOBATH CBOWCTBA M MPU3HAKU PaBHOOCIPEHHOTO
TPEYroJibHUKA.

CTpouTh dYepTeXxu, pemiaTh 3aJa4M C  [TOMOIIBIO
HaXO0KJIEHUSI PaBHBIX TPEYTOJIHHUKOB.

IpuMeHATH TPU3HAKK PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB B 3a/1a4yax.

Hcnoan3oBaTh 1UQGPOBBIE pPECypCchl A HCCIeA0BAHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMUTBCS € UCTOPHEH PA3BUTHUS TEOMETPUU
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[IpsAmoyronbHbIN
TPEYIrOJIbHUK C YIJIOM

B 3000
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[TapannenbHble IpsIMBIE,

CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapannenbHbie
IIpsIMbIE, UX CBOMCTBA.
Haxkpecrt nexaue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE MpU
NEpECEYEHUN
napaieNIbHbIX
MPSMBIX CEKYIIICH ).
[IpusHax
napajuieIbHOCTH
NPSMBIX YEpe3
PaBEHCTBO PACCTOSIHUI
OT TOYEK OTHOU
MPSAMOM J10 BTOPOM
npsimoii. CymMma yriioB
TPEYrOoJbHUKA.
Bremnue yribl
TPEYroJIbHUKA

DopMyIMpPOBATH NOHATHE [1APAJUICIIBHBIX IPSIMBIX,
HAXOAUTH IIPAKTUYECKUE IIPUMEPHI.

M3yuaTh cBOMCTBA yIi0B, 00pa30BaHHBIX MPU NIEPECEUCHUN
IapaJuyIeabHbIX IpsAMBIX cexylien. IIpoBoauTe
A0KA3aTeJIbCTBA 1aPAJUICIIBHOCTU IBYX IPSIMBIX C IIOMOILBIO
yIJI0B, 00pa30BaHHBIX MPU MEPECEUECHUHN ITUX MPSAMBIX TPEThEH
IIPSIMOM.

BeIyMcJATH CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb yncioBbie 1 OyKBEHHbIC 3HAUECHHSI YTJIOB B
IF€OMETPUUYECKUX 3a/1a4ax ¢ UCIIOIb30BAHUEM TEOPEM O

CYMME€ YTJIOB TPEYT'OJIbHUKA 1 MHOTOYTOJIbHUKA.
3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS TEOMETPUU
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OKpyXHOCTb U KpYT.
['eomeTpuueckue

MOCTPOCHHUS

14

OKpyXHOCTb, XOpJa u
JTUAMETP UX CBOMCTBA.
KacarenpHasa k
OKPY’KHOCTH.

OKpyX HOCTBb,
BIIMCAHHAs B YTOJL.

DopMyIHMpOBaATh ONPeJeIeHH . OKPYKHOCTU, XOPABI,
JamMeTpa U KacaTellbHOU K OKpykHOCTU. M3yyaTh nx
CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEKHU.

HccaenoBars, B TOM YHCIIE HCHOJAB3YS HU(POBBIE pecypChl:
OKPY>KHOCTb, BIIUCAHHYIO B YIOJI; LICHTP OKPY>KHOCTH,
BIIMCAHHOU B yI'OJI; pABEHCTBO OTPE3KOB

Ilonsitue o 'MT,
MPUMEHEHHUE B
3a7a4yax.
buccekrpuca u
CEepEIUHHBIN
NEPIICHAUKYJISAP KakK
reOMETPUUYECKUE
MeCTa TOYEK.
OKpyX HOCTBb,
ONMCaHHAas1 OKOJIO
TpPEyroJIbHUKA.
OKpyXHOCTBb,
BIIMCAHHAS B
TPEYTOJIbHUK.
[Ipocrenimne
3a7a4M Ha
MIOCTPOEHUE

KacaTeJIbHBIX.
Hcnoas3oBatb meToa [ MT 1y nokazarenbcTBa TEOpEM O
nepeceyeHnn OUCCEKTPUC YIII0B TPEYTrOIbHUKA U
CEpPEMHHBIX NMEPIEHIUKYIISIPOB K CTOPOHAM TPEYTroJIbHUKA
¢ momoIbo ' MT.

OBjaneBaTh MOHATHSIMH BIIMCAHHOM M OITMCAHHOM
OKPY>KHOCTEU TPEYroJbHUKA, HAXOAUTh LIEHTPbI 3TUX
OKPYKHOCTEH.

PemaTh OCHOBHBIC 3a1aUM HA MOCTPOEHME: yTJIa, PAaBHOTO
JTAHHOMY; CEPEAUHHOT0 MEPIICHANKYJIIApA TAHHOTO OTPE3KA;
IPSIMOM, TPOXOAIIEH YEPE3 TaHHYIO TOUKY U
NePIEHIUKYIIPHON JaHHON MPSAMOM; OMCCEKTPHUCHI
JTAaHHOTO YTJIA; TPEYTOJbHUKOB 110 Pa3JIMYHBIM JJIEMEHTAM.

3HAKOMHTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUU
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[loBTOpEHUE, 00001ICHNE

TloBTOpEHHE u | PemaThb 3a1a4M Ha MOBTOPEHHUE, UIUTIOCTPUPYIOLIHE CBSI3H
3HAHUM 060011eHIe OCHOBHBIX | MY PasIMIHEIMU YacTAMH Kypca
MOHSATUM U METOJIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I1O0
ITPOI'PAMME
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8 KUIIACC

OcCHOBHEIC BUABI ACATCIIBHOCTH 06yanoumxc;1

(0]

MPONOPLMOHAIIBHBIX

OTpe3Kax, MoJ00HbBIC
TPEYTrOJbHUKHI

Teopema daneca u
TeopeMa

0
MPOMOPIUOHATBHBIX
otpe3kax. CpenHsis
JIMHUSA TPEYTOJbHUKA.

HaumenoBanue pasnena | Konuuectso OcHoBHOE
(Tembl) Kypca 4acoB coziepKaHue
YUeThIpEXYroabHUKHT 12 n JKaTh U HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKHU
ETBIPEXYT O Tlapanienorpam, ero 300paxa axon a yepTekax 4YeThIPEXYToJl
NpPU3HAKH ¥ cBoficTpa, | PA3HBIX BHJIOB M MX  OJIEMEHTEL. DopMyIMpPOBATH
YacTHbIE CIly4an ompeje/ieHMsi:  TapajyieJorpaMMa,  MPSIMOYTOJbHUKA,
rnapasjieaorpaMMoB p0M6a, KBaJpara, Tpalcuuu, paBHO6OKOfI Tpancuuu,
(IpsIMOYTOJILHUK, MPSMOYTOJIbHOW TPaIeIuu.
pomMO, KBapar), ux Jloka3piBaTh W HCHOJB30BATHL TNPH PelIeHUH 3a1a4
IPU3HAKKA U CBOMCTBA. | NMPU3HAKW U CBOKMCTBA: MapayuieiorpaMmma,
Tpanenusi. pSIMOYTOJILHUKA, poMOa, KBajipaTa, Tpamnelyuy, paBHOOOKOMH
PaBHoOOKas 1 Tpareuu, MPAMOYToJbHON TPAIEIHH.
PSMOYTOJIbHAs
PAMOYT IIpumMeHsITHL MeTOA yIBOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tpaneuuu.
Hcnonb3oBaTh U(PPOBBIE peCypCh ISl HCCIEIOBAHUS
Meton yaBoeHus .
CBOMCTB M3y4aeMbIX QUTYD.

MeEJIUaHBbl.
LlenTpamsHas 3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH
CUMMETPUS

Teopema daineca u Teopema 15 IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO UUPKYJIS U

JIMHEWKU C UCIOJIb30BaHUE TeopeMbl Dajieca U TEOPEMBI O
MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh J0KA3aTEABLCTBO  TOTO, YTO  MEIHAHBI
TpEyroJibHUKa MEePEeCEKaTCs B OJHON TOYKE, 1 HAXOAUTH
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Tpaneuust, e€ cpeauss
JIVHUSL.

[IponopuroHaibHbIE
otpe3ku. LlenTp
Macc B
TPEYTOJIbHUKE.
IToxoOnEbIe
TPEyroJIbHUKU. Tpu
npu3HaKa Mnoaoous
TPEYTrOJIbHUKOB.
[Ipumenenune
nojo0ust TpH
pelIeHUH
IPAKTUYECKUX 3a7a4

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIICHHUE, B KOTOPOM
MEJIUAHBI JISTISATCS TOUKOW UX IepeceUCHUsI.

HaxoauTh 10100HBIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MO00MS.
PemaTh 3a7a4u Ha MOJ00HBIC TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO TIOCTPOCHHS YePTSIKEH M HAXOXKICHHUS
M0JIOOHBIX TPEYTOJbHUKOB.

IIpoBoaUTH 10KA3aTEJIBCTBA C HCIIOJIH30BAHHEM
MIPU3HAKOB MO00MS.

Jloka3bIBaTh TPU MPU3HAKA MT0I00MS TPEYTOJLHUKOB.
[IpuMeHATH MOJyYeHHbIC 3HAHUS TPU PEIICHUH
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.
3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS TEOMETPUU
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[Tnomans. Haxoxnenue
[JIOIAIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (UTYP.
[1nomaan nogoOHBIX QUryp

14

CBoilicTBa II0MIaACH
F€OMETPUYECKUX
buryp. @opmyIibl
JUTS TIIOIIA N
TPEYroJibHUKA,
rapajuiesiorpamma,
Tparneiuu.
Brruuciaenue
IUIOIAAEN CIIOKHBIX

buryp.

OgiageBaTh NEPBUYHBIMHU NMPEACTABJICHUSIMH 00
oOuielt Teopuu mioniaau (Mepsl), popmyJanpoBaTh
CBOICTBA IUIOIA/IM, BBIICHATD UX HATJISIHBIN CMBIC]I.
BeiBoauTh GopMyIibl IUIOLIAAHN MapajuieIorpaMma,
TpeyrojibHUKA, Tpaneuuu u3 GopmMyJibl MmIouaaun
OpsIMOYTOJIbHUKA (KBaJpaTta).

BoiBoauTH (OpMYIIBI TUIOLIAAN BBITYKIIOTO
YeThIPEXYTOIBHUKA Yepe3 AUAroHaIN U YroJ MEXI1y HUMHU.
HaxoauTs momaau ¢uryp, n300paxEHHbIX HA KIETYATON
Oymare, HCNoJIb30BaTh pa3oreHne PUrypsl Ha YaCTH
JOCTpauBaHHUE.

[Tnomanu ¢uryp Ha
KJIeT4aTol Oymare.
[Tromanu mogoOHBIX
¢buryp. 3agaum c
MPaKTUYECKUM
COJICP)KaHHEM.
Penienue 3agau ¢
ITOMOIIILIO METOIA
BCIIOMOTaTE€IbHOM
ILIOLIA N

Pa30oupaTh mpuMepbI UCIIOTH30BaHUS BCIIOMOTaTSIIBHON
TUTOIIAIH JIJISL PEIICHHSI TEOMETPUUYCCKUX 3a]1a4.
HaxoauTthb miomaau mogo0HbIX GUTYD.

BbIunc/sTh TUIONIAAN PAa3InYHBIX MHOTOYTOJIBHBIX (QUTYD.

PemaTthb 3a1a4m Ha TJIOMIAJIb C MPAKTUIECKUM
cojiep>XKaHuEeM
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Teopema ITudaropa u
Havajga TPUTOHOMETPHUH

10

Teopema ITudaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GyHKIMN OCTPOTO
yria
IPSIMOYTOJILHOTO
TPEYroJjibHUKa,
TPUTOHOMETPUYECKUE
COOTHOILICHUS B
IPSIMOYTOJIEHOM
TPEYTrOJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOX]IECTBO

JlokasbiBaTh TeopeMy [ludaropa, ucnonab3oBarTh €€ B
MPAKTUYECKUX BBIUUCICHUSX.

®opMyIHpPOBATH OIIPENEICHUS

TPUTOHOMETPUUYECKHUX (DYHKIIMI OCTPOro yria,

NPOBEPATHb UX KOPPEKTHOCTh. BHIBOAMTH
TPUTOHOMETPUYECKHE COOTHOUICHUS B

IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBath COOTHONIIEHUS MEXIYy CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh HOpMyIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIsI HAXOKICHMUS
COOTHOIICHUN MEX1y TPUTOHOMETPUUYECKUMHU (PYHKLIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NONTYYEHHbIE 3HAHUS U YMEHUS IPU PELICHUU

IMPAaKTUYCCKUX 3a1a4.

3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS TEOMETPUU
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YTibl B OKPYKHOCTH.
BrnucaHHbIE 1 ONTMCaHHBIE
YETBIPEXYTOJIBHUKHU.
KacarenbHble K
okpyxHocTH. Kacanue
OKPY>KHOCTEU

13

Bnucannbie u
LHEHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbLHOU U
XOpAOH. YTIIbI
MEXKY XOpJAaMu U
CEKYILIUMU.
Bnucannsie u
OIMCAHHEBIE
YEThIPEXYTOBHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB TIpH
pelIeHUN
F€OMETPUUECKUX
3ajad4.

Bzaumnoe
pACIIONIOXKEHUE IBYX

OKPYXHOCTEMH, 001I1e
KacarenbpHble. Kacanue

OKPYKHOCTEU

DopMyIMPOBATH OCHOBHBIE OIIPEAECIICHU, CBI3aHHbIE C
yriamu B Kpyre (BIIUCaHHBIN yroJl, HUEHTPalIbHbINA yro).
HaxoauTh BIMCaHHBIC YIJIbI, ONUPAIOIIUECS HA OAHY AYTY,
BBIYHUCJIATH YIJIbI C IIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaX, TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YIJIE.

HccaenoBaTh, B TOM YHCIIE C TOMOILBIO IUPPOBBIX
pECypCOB, BIIMCAHHBIE U ONUCAHHBIEC YETHIPEXYTOJIbHUKH,
BBIBOJAMTH UX CBOWCTBA U MPU3HAKH.

Hcnonb30BaTh 5TH CBOMCTBA U NIPU3HAKU [IPU PELICHUN
3aza4
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[ToBTOpenue, 0600mEeHrE 4 ToBTopenmue PemaTh 321244 HA IOBTOPEHUE, UILTIOCTPUPYIOIIUE CBA3U
= . MEK/y Pa3IMUHBIMU YacTAMH Kypca
SHaHWH OCHOBHBIX IIOHATHN U Ay P yp
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAHUM
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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9 KUIIACC

OcCHOBHEIC BUABI ACATCIIBHOCTH 06yanoumxc;1

Pemenue TPCYIrOJIbHUKOB

¢bynkuuit yraos ot 00

1o 1800. @opmysl
MIPUBE/ICHUS.
Teopema KOCUHYCOB,
TeopemMa CUHYCOB.
Pemenue
TPEYTrOJIbHUKOB.
[IpakTueckoe
PUMEHEHHE
JIOKa3aHHBIX TEOPEM

HaumenoBanue pasaciia KonugecTBo OcHOBHOE
(Tembl) Kypca 4acoB coziepKaHue
TpI/IFOHOMeTpI/ISI. TeOpeMBI 16 OﬂpeﬂeﬂeHI/Ie (I)OpMyJII/IpOBaTB onpeacjacHust TPUTOHOMCTPHUUICCKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX (byHKHHﬁ TYTBIX U MIPAMBIX YTJIOB.

BbIBOAMTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C
pPagnycoM OMMCAHHOU OKPY>KHOCTH).

BeiBoauTh opmMyJibl 1151 BBIYUCICHUSA IUIOIIALEH C
UCI0Jb30BAHUEM TeopeM TPUroHnoMerpuu (Gpopmyna
IJIOLIAIA TPEYTrOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJI
MEXJly HUMH, (opMyJia IUIOIIA N YEThIPEXYTOJIbHUKA
qyepe3 ero AMaroHaJId U yroJl MEKy HUMH).

Pemiatb TpeyrosbHUKH.

Pemath nmpakTudecKue 3a1a4u, CBOISAIINECS K
HAXOXXJICHUIO PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanue mogoous.
Metpuueckue
COOTHOIICHHUS

B OKPYKHOCTH

10

[lonstue o
npeoOpa3oBaHUU
nojoous.
CooTBETCTBEHHBIE
AJIEMEHTHI
noJ1I00HBIX GUryp.
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/I,
TeopeMa

OcBauBaTh NOHsSITHE TIPe0OpPa30BaHUS TIOI00US.
HccnenoBath OTHOLICHUE TUHEHHBIX 3JIEMEHTOB (QUTYD
npu npeoOpa3oBaHUM MOAOOUS.

HaxoauTts nmpuMepsl Mog00us B OKpYyKaroIen
JeHCTBUTEIBHOCTH.

BbIBOIUTH METPUYECKHE COOTHOIICHUS MEXKITY
OTpE3KaMU XOPJI, CEKYIIUX U KacaTeIbHBIX C
UCTIOJIb30BAaHUEM BITCAHHBIX YTJIOB M MOJTO0HBIX
TPEYTOJbHUKOB. PemaTh reoMeTpudecKue 3a1adu u
3a]]a4M U3 PETbHON JKU3HU C UCTIONH30BAaHUEM MTOA00HBIX
TPEYTOJIbHUKOB

0 TIPOU3BEAECHUU
OTPE3KOB CEKYIIHUX,
TeopeMa o
KBaJIpaTe
KacaTeJIbHOM.
[IpumeHeHne B
peleHnn
F€OMETPUUECKUX
3aj1a4
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BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
1 BBIYUTAHHUC
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHCJIO.
dusnueckuil u
reOMETPUUYECKUAMN
CMBICJT BEKTOPOB.
Paznoxenne BekTopa
1o AByM
HEKOJUJIMHEAPHBIM
BEKTOPAM.
Koopaunatet
BEKTOpA.

CxansipHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnouab30BaTh BEKTOPHI KaK HAMPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUECKUM (TTepeMeleHue) u
dbuzndeckuii (cuia) CMbICITBI BEKTOPOB.

3HaTh onpe/eeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOEHUS BEKTOpa Ha YKCJIO, MCCJIeI0BATH
TCOMETPUUCCKUN U (PUBUUECKUN CMBICITBI ATHX ONEpaIni.
PemaTth reoMeTpuieCcKUe 3a7a4M C UCIIOJIH30BAHHEM
BEKTOPOB.

PackiaabIiBaTh BEKTOP IO JBYM HEKOJTMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKAIIpHOE MPOU3BEICHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHbBIE CBOMCTBA.

BbIuncasiTh CyMMy, Pa3HOCTh M CKaJIIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHsITh CKaJIIpHOE TPOU3BEICHUE NI HAXOXKIACHUS
JUTUH U yTJIOB
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IMPUMCHCHUC JJIA
HaxXOoXJACHUA JJIWH H

YIJIOB. Pemenne
3aa4  C TIOMOLIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB In:
pelIeHus 3a7a4
buzuku
JlexkapTOBbI KOOPAMHATHI JlexapToBbI OcBaunBaTh NOHATHE NIPSIMOYTOJIBHON CUCTEMBI

Ha ITIJIOCKOCTHU

KOOPJMHATHI TOUEK Ha
MJIOCKOCTH.
YpaBHEeHHE TPSAMON.
YpaBHeHuUE
OKPY>KHOCTH.
Koopaunatel Touek
nepeceyeHus
OKPYXHOCTHU U
IIPSIMOM.

Meton koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX
3a7a4, MPAKTUYECKUX
3a7a4

KOOPJMHAT, JIEKAPTOBBIX KOOPAUHAT TOUKH.
BoiBoAMTH ypaBHEHUE MIPSAMOI U OKPY>KHOCTU. BhiaeasiTh
MOJIHBIM KBaJIpaT IJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH IO €€ YpaBHEHUIO.

PemaTh 3a1a4M Ha HAXOXKJIEHUE TOYEK MEPECEUCHUS
IPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO1a KOOPIUHAT.
Hcnosb30BaTh CBOMCTBA YIIIOBOTO KO3 (PHUIIUEHTA MPSIMOM
NIpU PEIICHUH 3a]1a4, JJIsl ONPEECTIECHUS PACIIOI0KEHUS
MPSIMO.

IIpuMeHs T KOOPANHATHI IPHU PEIICHUH T€OMETPUUYECKHUX U
MPaKTUYECKUX 3aJ1ay, JJIsl TOCTPOCHUSI MATEMAaTHUECKUX
MoOJeNell peasbHbIX 33a/1a4 («METO/ KOOPJUHATY).
IHonb30BaThest 111 NOCTPOCHUS U UCCIEIOBAHUI
nM(ppOBBEIMU pecypcamu.

3HAKOMUTBLCS ¢ UCTOPUEH Pa3BUTHS T€OMETPUU
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[IpaBunbHbIE
MHOTI'OYTOJIbHUKH. [[nuHa
OKPY>KHOCTH U IUIOILIA/b
Kpyra. Beraucienue
IoIaae

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucno O. Inuna
OKPYXHOCTH, TyTH
OKPY’KHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMeHTa

@opmMyJIHMpPOBATH ONPEIEICHUE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIIEMEHTHI.
IHonb30BaThCH MOHATHEM JJIMHBI OKPYKHOCTH,
BBEJIEHHBIM C TIOMOILBIO TPABUIIBHBIX MHOTOYTOJIBHUKOB,
onpeneaaTs yncio L, 1iuHy 1yru 1 paiuaHHyro Mepy
yria. IIpoBoauTts nmepexoa oT paaiuaHHON MEphI yIiia K
rpaaycHOM U HA00OPOT.

OmnpeneasiTe MIOLIAAb Kpyra.

BoiBoauTh popMyJIbl (B rpajyCHOM U pauaHHON Mepe)
JUISL JUIMH AYT, TUIOLAJEN CEKTOPOB U CErMEHTOB.
BbIyucasATh 110maay Guryp, BKIOUYAIOLUUX IEMEHTHI
OKPY>XHOCTH (Kpyra).

HaxomuTh muioniaam B 3ajia4ax peajibHON KU3ZHH

JIBMKEHMS IIOCKOCTH

[TonsaTue o
JIBUKEHUH
IIJIOCKOCTH.
[TapannenbHbIi
IIEPEHOC, TOBOPOT
[IpumeHenue mpu
pelLIeHuN 3a1a4

Pa30upars npuMepsl, WIUTIOCTPUPYIOIINE TOHATHUS
JBUKCHUSL.

DopMyIHPOBATH OINPEICIICHUS MAPAILICIBHOIO IIEPEeHOCa,
IIOBOPOTAa U OCEBOM CUMMETpUU. BBIBOAUTH NX CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh 1EHTPHI 1 OCH CHMMETPHIA TPOCTEHIINUX UTyp.
IIpuMeHATH MapayyIeIbHbIN NEPEHOC U CUMMETPHUIO IIPH
pelIeHnH reOMETPUYECKUX 3a/1a4 (pa30upaTh MpUMEpHI).
HUcnonb30BaTh A1 MOCTPOEHUS U UCCIIEIOBAHUN
uudpoBbIe pecypcebl
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[loBTOpEHUE, 00001IEHHE,
CUCTEMAaTHU3AIUS 3HAHUU

[ToBTOpEeHUE
OCHOBHBIX TOHITUHN U

OnepupoBath NOHATUSAMH: QUTypa, TOUKA, IpsIMAasi, yrod,
MHOTOYTOJIbHUK, PABHOOEPEHHBIA U PABHOCTOPOHHUM
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METOJ0B KypcoB 7—9
KJIacCOB, 0000IIIEHHE
Y CUCTEMATHU3AIUs
3HAHUU.
[Ipocrenmme
r€OMETPUUECKUE
burypsr u ux
cBolicTBa. M3mepenue
r€OMETPUUYECKUX
BEJINYMH.
TpeyronbHUKH.
[TapannenbHbie U
NEPHEHINKYIIPHbBIE
psIMbIE.

OKpyX HOCTb U KpYT.
I'eomeTpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Bnucannseie u
ONMCaHHBIC
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas u
OKPYHOCTb.

TPEYroJbHUKH, NIPSAMOYTOJIbHBIA TPEYTrONIbHUK, MEIUAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
poMO, MPSAMOYTOJIbHUK, KBAJPAT, Tpanelus; OKPY>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noo0ue Gpuryp,
TPEYTOJIBHUKOB; NMApPaIEIbHOCTh U NEPIEHIUKYISIPHOCTh
IPSIMBIX, YTOJI MEXKIY MPSAMBIMU, CAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MPSMOU; IJINHA, PACCTOSIHUE, BEJIMYHMHA YIJIa,
IJI0ILA/1b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHU Y TUIOLIATN KpyTa,
00BEMa MPSIMOYTOJIBLHOTO NapaJijiesienuIe a.
OnepupoBath NOHATHSAMM: TIPSIMOYTOJIbHAs CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
NPEACTABICHUS TaHHBIX U PEIICHUS 3a/1a4, B TOM YUCJE U3
JIPYTUX Y4€OHBIX MIPEAMETOB.

Pemats 3a1aun Ha MIOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTIOCTPALMIO CBSI3EM MEXIY pa3IMYHbIMHU YacTSIMHU Kypca.
Be10upaTe MeTOoa U1l pelieHus 3a/1auu.

Pemiate 3aaa4u U3 IOBCEIHEBHOU KU3HU
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YeTbIpEXYTrOabHUKM.
Bnucanunsie
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U OIIMCaHHBIC
YETHIPEXYTOJIBLHUKH.
Teopema [udaropa u
Havaja
TPUTOHOMETPHH.
Pemenue o6mux
TPEYTOJbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmxxenus. ITogobue.
CummeTpusi.

I nmomans.
Breruucienue

IUIOIA EH.

[Tnomaau moago0HBIX
buryp. JlekapToBbI
KOOPIMHATHI Ha
IJIOCKOCTH. BekTophl
Ha TJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOI' PAMME

68
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OEAEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM MGPOBOM MHpE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTb, KaK C TOUKH 3PCHUS IPAKTUICCKUX MPUIIOKECHUN, TaK U KX POJTU
B 00pa30BaHNH, HEOOXOIMMOM KaX0MY 4elIoBeKy. Bo3pacTtaeT uncio npodeccuit, mpu
OBJIaJICHUN KOTOPBIMH TPeOyeTCs XopoIiasi 0a30Bast OJATOTOBKA B 00JIACTH BEPOSTHOCTH
M CTAaTUCTUKH, TaKas TIOJATOTOBKA Ba)KHA JJIs TMPOJODKCHHS OOpa3oBaHMsI W IS
yCIICITHOHM TPO(eCCHOHATBLHON Kaphephl.

Kax b1l 4esmoBeK OCTOSIHHO NMMPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIHMXCS Y HETO
JaHHBIX. A i1 00OCHOBAaHHOTO TPHUHSATHS PEIICHUS B YCIOBHUAX HEIOCTaTKa WIIH
n30bITKa MHPOPMAIMKM HEOOXOJMMO B TOM YHCIE XOpOIIOo CcHOpMHPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYCCKOE MBIIILJICHHUE.

MMeHHO mO3TOMY OCTpPO BCTasla HEOOXOJUMOCTh COPMHUPOBATH Y OOYHAIOIIUXCS
(YHKIIMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce0si B KadyecTBE HEOThEMIIEMOM
COCTaBIIAIONICH YMEHHME BOCIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATH MHGOPMAIIHIO,
NPEJICTABIIEHHYIO B Pa3IMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX
pEaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pACYETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MpPUHIHUIIAMH cOOpa, aHajau3a |
NpeCTaBIeHUsT JaHHBIX M3 PAa3NMUYHBIX cdep Ku3HU OOIecTBa W TrOCyJapcTBa
npuoOmaer oO0ydJaronuxcsi K OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOPUKHN pPa3BUBACT HABBIKM OpraHU3allUd TIepedopa W MOACYETa Yucia
BapUAHTOB, B TOM YHUCJI€ B MPHUKIAJAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét marematuueckuii GpyHmaMeHT aiisi GOpMHUPOBAHUS KOMIETEHIIUN B
obnactu wuHPOpMaTUKU W UHUQPPOBBIX TeXHONOTWUU. [lpM W3ydeHWH CTATUCTUKH U
BEPOSITHOCTA OOOTAIMIAIOTCS TPEACTABICHUS OOYYAIOMIMXCSI O COBPEMEHHOUW KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS TOHMMAHHUE POJU CTATUCTUKH KAk
UCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAMK W  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMU ¢ JaHHBIMH TENISIMH B CTPYKTYpe MPOTpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTaTUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHMs BBIACICHBI CIICTYIONNE
conepkatenbHO-MeToInueckne JmHuU: «[IpencraBieHne MaHHBIX W OMUCATEIbHAS
CTaTUCTHUKa», «BeposATHOCTH», «IJMEeMEHTH KOMOWHATOPUKWY», «BBemeHue B Teopuio
rpadoBy.
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Copnepxxanune nuHuu «lIpencraBieHne AaHHBIX M ONUCATENbHAsl CTATUCTHUKA»
CIIY)KUT OCHOBOM i1 pOPMHUPOBAHUSI HABBIKOB PabOThI ¢ MH(MOpPMALIMEH: OT YTCHUS U
UMHTEpHNpeTauud WHGOpManuu, NPEJACTaBICHHOW B TabnMIax, Ha JaMarpaMmax u
rpadukax, g0 cOopa, MpeACTaBICHHMs M aHaJW3a JaHHBIX C UCIOJIb30BaHUEM
CTaTUCTHUYECKUX XapaKTepUCTUK CPEAHMX M pacceuBaHud. Paboras ¢ JaHHBIMU,
oOydaromuecs: ydarcsi CUYUTHIBAaTh M HHTEPHPETUPOBATH JIAHHBIE, BBIJBUTATH,
apryMeHTHUPOBATh U KPUTUKOBATh MPOCTEUIINE TUIOTE3bl, PA3MBILUIATH HaJl PaKTOpaMH,
BBI3BIBAIOIIMMUA HM3MEHYMBOCTh, W OLIEHMBATh HUX BIUSHUE HAa paccMaTpUBAaEMbIe
BEJIMYHUHBI U TIPOLIECCHI.

NHTYyWTHBHOE NPEACTABICHUE O CIyYalHOM W3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEN M TEHJEHUUN CTAHOBUTCS MOTHUBHMPYIOLIEH OCHOBOHM IJis M3y4deHUs
TEOpUHU BeposiTHOCTEN. bonbiioe 3HaueHe UMEIOT MPaKTUYECKUE 3aJJaHusl, B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJUTCSA KaK Mepa MPaBIONoJ00Ms CIy4aiflHOTO COOBITHS.
[Ipu n3yuenun ydeOHOTro Kypca oOyqaroniuecs: 3HaKOMATCS € MPOCTEUIIMMU METOJIaMU
BBIUMCIICHUSI BEPOSITHOCTEM B CIIy4allHBIX JKCIIEPUMEHTaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HMCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOMIMMU CTABUTH U
pemiath 0oJiee CIoKHbIE 3a1a4k. B yueOHbIN Kypc BXOAST HauaJIbHBIE MPEJACTABICHUS O
CIIyYalHBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOlUXCS  C
MHOXECTBAMH W OCHOBHBIMHU OIEpAlUSIMU HaJ MHOXECTBAMH, PacCMaTpPUBAOTCA
OpUMEphl TMPUMEHEHUs Ui PEIIeHUs 3aJad, a TakKKe HCIOJb30BaHUS B JPYTHUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX TIPeIMETax.

B 7-9 knaccax u3yuaetcs yueOHbIN Kypc «BeposSTHOCTh U CTATUCTHUKA», B KOTOPBIN
BXxoasaT paszaensl: «lIpencraBieHue JaHHBIX W ONKcCAaTeNbHAs CTAaTUCTUKAY,
«BeposaTHOCTEY, «DneMeHTbl KOMOMHATOPUKNY, «BBeneHune B Teoputo rpadoBy.

OOmiee uYMCIO 4YacoB, PEKOMEHIOBAHHBIX JJIsi HM3yYeHHUS Y4eOHOro Kypca
«BeposTHOCTB 1 cTaTucTUKa», — 102 vaca: B 7 knacce — 34 ydaca (1 yac B Heneno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 knacce — 34 yaca (1 yac B Henento).

COJEP)KXAHUE OBYUYEHUA

7 KIIACC

[IpenacraBnenne JaHHBIX B BUAE TaOnull, Juarpamm, rpadukoB. 3amnojHEHHE
Ta0JIuUl, YTEHUE U MOCTPOCHHUE AHarpaMm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Utenue rpadukoB pealibHbIX mpolieccoB. M3BieueHue uHOpMalnuu U3 JHUArpaMM U
Ta0JIuUII, UCTIOIH30BAHUE U UHTEPIPETAIUS TaAHHBIX.
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OnucartenbHas CTaTUCTUKA: cpeaHee apu(MeTHYecKoe, MeAHaHa, pa3Max,
HanOoJIbIIeE U HAUMEHBLIEE 3HAUeHHsI HA00pa YMCIOBBIX TaHHbIX. [Ipumepsl ciydaitHON
MU3MEHYMBOCTH.

Cny4aitHbIil SKCIEpUMEHT (OMBIT) U cllydaliHOe coObITHE. BeposTHOCTh U YacToTa.
Ponb ManoBeposSITHBIX M IPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOILECTBE.
MoHeTa u urpajgbHas KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepmnna, pedpo. Crenens BepuinHbl. Yucio pédep U cyMMapHasi CTENCHb
BepiuH. [IpeacraBnenue o cBa3HocTH rpada. Lenu u mukisl. [Iytu B rpadax. O6xox
rpada (sinepoB nyTh). [Ipencrasnenue 06 opueHTHpOBaHHOM Tpade. Perenue 3agau ¢
oOMOIIIbI0 rpadoB.

8 KUIACC

[IpencraBnenue naHHBIX B BUJIE TaOIUII, TUarpaMM, rpad)uKoB.

MHOK€eCTBO, 2JIEMEHT MHOKECTBA, MOJAMHOXXECTBO. Ornepaiuu HaJl MHOKECTBAMMU
oObeMHEHUE, TepecedyeHne, aomnonHenne. CBOWCTBa omnepanuil HaJl MHOXKECTBAMM:
NEPEMECTUTENIBHOE, COUETATENIbHOE, paclpeleIUTENbHOE, BKIIFOUeHUs. Vcnonp30Banme
rpauueckoro MpeCcTaBICHUS MHOXECTB JMJIA OINUCAHUS PEATbHBIX MPOIECCOB H
SBJICHUH, IPU PEILICHUH 3a]1a4.

N3mepenue paccenBaHus JaHHbIX. Jlucmepcuss W CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HAa0OpOB. JlnarpaMma paccenuBaHus.

DnemeHTapHbIe COOBITHS cllydaiiHoro ombiTa. Ciydyaiinble coObiTUA. BeposiTHOCTH
coObITHil. OMNBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUAMU. CrydaiHbIN
BbIOOD. CBS3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEPHBIMHU COOBITUAMH B
pupoe, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTh IYTH, CYILIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBSI3b MEXIY YHCIOM BEpIIMH U uuciaoM pédep. [lpaBuio ymMHOKEHHS.
Pemenue 3ama4 ¢ moMoribio rpados.

[IpotuBononoxkueie codbiTus. Juarpamma Jiinepa. O0beAMHEHNE U NTEPECEUCHUE
coObrTrii. HecoBmecTHbie coObITHS. DoOpMmylia CIOXKEHHUS BEPOSTHOCTEH. ¥YCIOBHAs
BeposiTHOCTh. [IpaBuno ymuoxenusi. He3aBucumblie coObiTus. llpencraBienue
JKCIIEpMMEHTa B BUAEC JAepeBa. PemeHwe 3amad Ha HAXO0XKIEHUE BEPOSITHOCTEW €
MOMOIIBIO JIEPEBA CIIYYalHOTO AKCIEPUMEHTA, TUarpaMm Jiiiepa.

9 KIIACC

[IpencraBneHne JaHHBIX B BUJe TaOJIHI], quarpamm, rpadukoB, MHTEPIpPETALIHS
NaHHbIX. UTeHue 1 nmocTpoeHue Tadiull, AuarpaMmm, rpa@ukoB 1Mo peaabHbIM JaHHBIM.
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[lepectanoBku u dakrtopuan. CodeTaHus MU 4YUCIO coueTaHui. TpeyroabHUK
[lackans. Pemenue 3a1ay ¢ MICHOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BepoATHOCTh. CiyyallHbIi BBIOOp TOYKM U3 (GUIYpHl  Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex u Heygawa. Cepust UCnbITaHUM 10 mepBoro ycnexa. Cepus
ucneiTanuii bepuysm. BepostHocTH coObITHIA B cepun ucibITaHUil bepHyim.

CiyuaiiHass BeJIMYMHA W pacOpeieieHue BEpOsITHOCTEW. MaremaTuyeckoe
oxugaHue u aucrnepcus. [Ipumepbl MaTEMAaTUYECKOTO OXKUIAHUSA KAK TEOPETUYECKOTO
CpEeHEero 3HauYeHUs BEIMYMHBL. MaTeMaTu4ecKoe O0XXKUIAAHUE U JUCIEPCUs CIy4auHOU
BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyium».

[lonsiTue o 3akoHe GobIIUX yKcell. M3Mepenre BeposITHOCTEN C TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pE3yJabTaThl OCBOCHHUS TPOrPaMMBI Y4EeOHOrO0 Kypca K KOHITY
oOydeHus B 7 Kiacce:

Yurath uHOpMaIuUIO, TpPEACTaBICHHYI0O B TaOJlMIaXx, Ha JUarpaMmax,
NPEJICTABIISATD TaHHbBIE B BUJIE TAOJINII, CTPOUTH JUATPAMMBbI (CTOJIOMKOBBIE (CTOJIOYATHIC)
U KPYTOBbIE) [0 MacCUBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIE YUCIIOBBIEC JAHHBIE, IPE/ICTABIICHHBIE B
TabnuIax, Ha JuarpaMmmax, rpadukax.

Hcnonp3oBaTh 151 ONMCAaHUS JAHHBIX CTATHCTHYECKUE XapPaKTEPUCTHKU: CPEIHEE
apuQMeTHIecKoe, MeInaHa, HanboJbIIee U HAMMEHbIIIEe 3HAUCHUSI, pa3MaXx.

WmeTs npeacTaBiaeHne O CIIy9aitHOW N3MEHUYMBOCTH HA IPUMEPAX MeH, (HU3UIECKUX
BEJIMYMH, AHTPONIOMETPUYECKUX [AHHBIX, UMETh IMPEJICTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrpaMMBl y4eOHOrOo Kypca K KOHITY
oOydeHus B 8 Kiacce:

N3Bnekars u mpeoOpa3oBeIBaTh MH(POPMAIHIO, TIPEACTABICHHYIO B BHJIC TAOJIMII,
aiarpaMmm, rpauKoB, MPEICTaBIAThH JaHHBIC B BUJIC TAOJIHII, JUarpaMm, rpa(uKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3ATEJICH: CPEIHNUX 3HAUYCHU I
1 MEp paccenBaHus (pa3Max, TUCTIEPCHS M CTAaHJIAPTHOE OTKIOHEHHUE).

HaxoauTh 9acTOTHI YHCIIOBBIX 3HAUEHHH M YaCTOTHI COOBITHHM, B TOM YHCIIE IIO
pe3yabTaTaM U3MEPEeHUN 1 HaOII0ACHU.
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HaxoauTe BEpOSITHOCTH CIIydalHbIX COOBITHMM B ONbBITAX, 3HAas BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTh rpapuyeckue MOJEIU: JEPEeBO CIYYalHOIo 3KCIEPUMEHTA,
qyarpamMMbl DWjiepa, YMCIIOBast IpsiMas.

OnepupoBaTh NOHATHSIMU: MHOXKECTBO, TOJAMHOKECTBO, BBIIIOJIHATH ONEPALlUA HaJ
MHOXECTBaMHU: OOBEIUHEHUE, MEPECCUYCHHE, OMOJHEHUE, MEPEUUCsATh 3IEMEHTHI
MHOYKECTB, IIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe NpeICTaBICHuE MHOXKECTB U CBA3EH MEXy HUMH IS
OMMCAHMSI TIPOLIECCOB U SBJICHUI, B TOM YUCJIE TP PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
IIPEAMETOB U KypCOB.

[IpenqmerHble pe3ynbTaThl OCBOCHMS TMPOTrpaMMbl y4eOHOro Kypca K KOHIY
oOydeHus B 9 kiacce:

W3BnekaTe U mpeoOpa3oBbIBaTh HMHOOPMAIMIO, MPEICTABICHHYIO B PAa3JIMYHBIX
UCTOYHUKAX B BUJIE TaOJIUII, AUArpamMM, Tpa(uKoB, IPEACTABIIATH JaHHBIE B BUJIE TAOJIHII,
auarpaMm, rpadukos.

PemaTte 3amaum  OpraHM30BaHHBIM IepeOOpPOM BapUAHTOB, a TaKXKe c
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh onucaTebHble XapaKTEPUCTUKHU JJISI MACCUBOB YHCIIOBBIX JIAaHHBIX, B
TOM YHCJIE CPEITHHE 3HAYEHUSI U MEPBI PACCEUBAHUS.

HaxoauTe 9acToThl 3HAYE€HUW W YACTOTHI COOBITHS, B TOM YHCIE TMOJB3YSICh
pe3yiabTaTaMy IPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxoauTe BEpOATHOCTH CIIy4aifHBIX COOBITHI B U3YYEHHBIX OIBITaX, B TOM YHCIIC B
OTBITAX C PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX UCIBITAHUA 10
[IEPBOr0 yCIIeXa, B CEpUsIX UCIIBITAHUN bepHyu.

NmeTh npescraBiaeHue O CIy4aiiHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEN.

Nmers mpencraBieHWE O 3aKOHE OOJBIIMX YHCET KAk O IMPOSBICHUH
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCENT B
MIPUPOJIe U OOIIECTBE.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KJIIACC
HanmeHoBaue paszgeia KoTHaecTBo OcHoBHOE coaepxKaHue OCHOBHBIE BUJIBI JIEATEIEHOCTH 00yYarOIUXCs
(TeMsl) Kypca 4acoB
[IpencraBneHne TaHHBIX 7 IIpencraBienue NaHHBIX B OcBauBaTh cn0co0bI IPEACTaBICHHSA

tabnunax. [Ipaktnueckue
BBIYHCIICHUS 110 TAOJIUIHBIM
JTaHHBIM. V3BjIcUeHHE U
WHTEPIIPETAINS TAOJIHIHBIX
naHHbIX. [IpakTHYeckas
paboTta «Tabmuib.
I'paduueckoe
Ipe/CcTaBleHNe JaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOI0YATHIX)
nuarpaMm. Urtenue u
MOCTPOCHHE TUATrPamMM.
[Ipumepsl
nemMorpaduIecKux
JUarpaMM.

[IpakTrueckas pabota

«JlmarpaMmMbD»

CTaTUCTUYECKUX JaHHBIX U YUCJIOBBIX MAaCCUBOB C
MOMOIIBIO TaOJIUI] U IUarpamMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX M BOXKHBIX TAHHBIX (eMorpaduyeckue
JTaHHbBIE, TPOU3BOJICTBO IIPOMBILIJIEHHON U
CEJIbCKOXO35MCTBEHHOMN ITPOAYKLINH,
OOIIECTBEHHBIE U IPUPOJIHBIC SABJICHUA).

N3yyath MeTOoabI pabOTHI C TAOIMYHBIMU U
rpapUu4ecCKUMU NPEACTaBICHUSIMH TaHHBIX

C MIOMOIIBIO IIU(POBBIX PECYPCOB B XOJ1€
MPaKTUYECKUX paboT

OmnucarenbHas CTaTUCTHKA

Yucnossie Habopwl. CpegHee
apupMeTHIECKoe.
Menauana yncioBoro Habopa.

OcBauBaTh NOHSTHSA: YHCIIOBOM HAOOp, Mepa
LHEHTPaIbHON TeHAEHIIUH (Mepa LIEHTPa), B TOM YUCJIIE
cpeaHee apupMeTHIECKOE, MeIaHa.




YcToMuYnuBOCTE MEAUAHBI.
[Ipaktuueckas pabora

«CpenHue 3HaUCHU.
HauOonbiliee 1 HauMeEHbIIIEE

3HAYCHUA YUCIIOBOI'O Ha6opa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE TAHHBIE C TOMOIIBIO
cpelnHero apuMeTHYecKoro u Meauansl. Pemartp
3a/1a4u.

N3yyaTs CBOMCTBA CPEAHUX, B TOM YHUCIIE C
MOMOIIBIO IUPPOBBIX PECYPCOB, B X0J1€
NPAKTUYECKUX padoT.

OcBauBaTh MOHSITHSA: HAMOOJIBIIICE
HauMEHBIIIEe 3HAYCHUS YMCIIOBOIO MacCHBa,
pasmax. PemaTtp 3axa4u Ha BIOOp criocoba
OIMCAHMS JIAHHBIX B COOTBETCTBUU C TIPHPOIOU
TAHHBIX U TEJISIMHA UCCIICTOBAHISI

CnyqaﬁHa;I U3MCHYHUBOCTD

CiyvaiiHast ©'3MEHUHUBOCTh
(mpumepsl). YacToTa
3HAYEHUN B MACCUBE
Ma”HbIX. [ pynmupoBka.

['ucrorpammsi.
[IpakTuyeckas pabora

«Cry4aiiHasi U3MEHYUBOCTHY

OcBauBaTh NOHSITUS: YACTOTA 3HAYCHUH B
MacCCHBE JIJaHHBIX, TPYIITUPOBKA JaHHBIX,
ructorpaMma. CTPOUTH U aHAJTU3UPOBATH
THCTOTPaMMBbl, MOAOMPATH MOAXOISIINMA 11ar
rpynnupoBku. OcBauBaTh rpaduueckue
IIPEJCTABJICHUS PA3HBIX BUAOB CIy4alHOU
W3MEHUYMBOCTH, B TOM YHCJIE C MIOMOIIIBIO
1U(POBBIX PECYPCOB, B XOJI€ MPAKTHUECKON pabOThI
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Beenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[Ipencrasnenue 3anauu c
nomolisto rpaga. CreneHp
(BaJICHTHOCTH) BEpPILIUHBI.
Yucino pédep u cyMMapHas
CTeneHb BepiuH. Llens u

OcBauBath nousitus: rpa¢, BepunHa rpaga, pedpo
rpada, cTeneHb (BAJICHTHOCTh BEPIIUHBI), LIETh U
UK.

OcBauBaTh NOHATHS: TyTh B Tpade, HIepoB MyTh,
00xoJ rpada, OpMeHTUPOBAHHBIN rpad.

Pematn 3aJa4M Ha ITIOUCK CYMMBbI CTEIICHEH BCPIIUH

k. [1yTe B rpade.
[IpencraBienne o CBSI3ZHOCTH
rpada. O6xox rpada
(9iJ1IepOB TYTh).
[IpencraBnenne 06
OpUEHTUPOBAHHBIX Tpadax

rpada, Ha mouck ob6xona rpada, Ha MOUCK MyTell B
OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bI MTPEICTABICHUA 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TPadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE 1IeTH, (PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha IpUMepax
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BeposTHOCTh M yacToTa
CITy4alHOTO COOBITHS

City4aiiHbIil OBIT U
ClIy4yaiiHOE COOBITHE.
BeposTHOCTh M yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
NPAKTUYECKU JOCTOBEPHBIX
cOOBITHI B IPUPOJIE U B
oOmectBe. Monera u
urpajgbHasi KOCTb B TEOPUHU
BEPOSTHOCTEMN.
[Ipaktuueckas padora

«Yacrora BBIIIAZICHUS OpJIa»

OcBauBaTh NOHATHS: CIIYYallHbIN ONBIT U CIy4aiiHOE

CO6BITI/IG, MaJIOBCPOATHOC u IMPAaKTUICCKH

JIOCTOBEPHOE COOBITHE.

M3y4yaTh 3HAUUMOCTh MaJIOBEPOSITHBIX COOBITUN B
IpHUpoJie U OOIIECTBE HA BAXKHBIX MMpUMepax (aBapuu,
HECYACTHBIE CIIy4au, 3all1Ta MepCOHATbHON
uH(popMaiuu, nepenayda JaHHbBIX).

H3yuaTh poiib KIIACCUYECKUX BEPOSITHOCTHBIX MOJIENEH
(MOHeTa, urpajgbHasi KOCTh) B TEOPUU BEPOSITHOCTEH.
Ha0maronaTh 1 U3y4aThb 4acTOTy COOBITHI B IPOCTHIX

HKCIIEPUMEHTAX, B TOM YHCIIE C TOMOIIBIO IIU(PPOBHIX
pPECYpCOB, B XOI€ MPAKTUIECKON paboThI

O606wuieHue, S IIpesicTaBieHNE TAHHBIX. IToBTOPATH H3yUYECHHOE ¥ BLICTPAUBATDH CUCTEMY
CUCTEeMaTH3alu 3HAHUU OnucarenpHas CTaTI:ICTI/IKa. SHAHUIA.
BepostHOCTH CllydaliHOTO
Pemathb 3aga4m Ha NIpEACTAaBICHUE U ONIUCAHUE
COOBITHS
JAHHBIX C MIOMOIIbBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:xnaTh NpuMepbI CIYIAHHBIX COOBITHIH,
MaJIOBEPOSATHBIX U IPAKTUYECKHU JOCTOBEPHBIX
CIIy9aifHBIX COOBITHI, HX POJIH B IPUPOJIC U KU3HH
YeJI0BeKa
OBUIEE KOJIMYECTBO 34
YACOB IIO
[TPOTPAMME
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8 KUIIACC

OcHOBHOE conep:KaHue

OcCHOBHEIC BUABI ACATCIIBPHOCTH 06yanoumxc;1

7 Kj1acca

HaumenoBanue pazaena KomuuecTBo
(TeMsIl) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBnenue qaHHBIX.

OnucarenbHasi CTATUCTHKA.
CnyuyaiiHasi U3BMEHYUBOCTb.

Cpennue uncnoBoro Habopa.

Crnyyaitabie COOBITHSI.
BepostHOCTH 1 4aCTOTHI.
Krnaccuueckue Mmoaenu
TEOPUHU BEPOSITHOCTE:

MOHCTA U UrpajibHasd KOCTb

IHoBTOpPATH U3YyUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHWUU.

PemaTh 3aaum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOIIbIO0 U3YYEHHBIX XapaAKTEPUCTHUK.
PemaTh 3agaum Ha npeACTaBICHUE TPYNITUPOBAHHBIX
JAHHBIX U OMHUCAHUE CITyYaWHOW U3MEHYHUBOCTH.
Pematsb 3aga4um Ha ONpe/IeICHUE YaCTOThI
CIIy4ailHBIX COOBITH, 0OCYKIEHUE TPUMEPOB
CIIy4aiiHBIX COOBITH, MaJIOBEPOATHBIX U
MPaKTUYECKH JOCTOBEPHBIX CYYalHBIX COOBITHMA, X
pOJIM B IPUPOJE U KU3HH YEIIOBEKA

OnucareapbHasg CTATUCTUKA.

PaccenBanne manHBIX

Otkiionenus. Jlucnepcus
YHCJIOBOTO HAbopa.
CranpapTHOE OTKIIOHEHUE
YUCJIOBOTO HAbOopa.
JlnarpamMmbl paccenBaHUs

OcBauBaTh NOHATHS: AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJBb30BAaTh OTH XaPAKTCPUCTUKN
HJIs1 OIIMCaHUs paCCCUBAHNA JaHHBIX.

BBII[BI/IFaTI) runoTe3nl 00 OTCYTCTBHUH HUJIN HAJINYHNU
CBA3H I10 AuarpaMmam pacCCruBaHUA.

CTpOI/ITb AruarpaMmbl paCCCUBAHUS 110 UMCIOIINMCA
JaHHBbIM, B TOM 4YHCJIC C IIOMOIIbIO KOMIIBXOTCPA
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MHoXkecTBa

MHOX€CTBO, HOJIMHOKECTBO.

Onepanuu Hax
MHO>KECTBaMHU:
00BbeIMHEHHE,
nepeceveHue, JOMmoTHeHHE.
CaoiicTBa onepauuii Haj
MHO>KECTBAMHU:
NEPEMECTUTENLHOE,
coueTaTeNbHOE,
pacnpeenuTeNbHOE,
BKIItoueHus. ['padpuyeckoe
Ipe/ICTaBlIeHUEe MHOXECTB

OcBauBaThb NOHATHUSA MHOXECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXECTBO.

BbInoaHsATH onepamuu HaJJl MHOKCCTBAMM:
06’beI[I/IHeHI/Ie, IEpECCUYCHUC, NOIMOJIHCHHC.
HMcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoab3oBarhb I‘pa(i)I/I‘ICCKOG MpCaACTABJICHUC
MHOJKCCTB IIPpU OIMMNCAHHUHN PCAJIBHBIX ITPOICCCOB U
SIBJICHI/IfI, IMpH pCIICHUH 3a1aY U3 JPYTUX y‘le6HBIX
npecaMeTOB U KYPCOB
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BeposaTHOCTSH CilydaiiHOro

COOBITUSI

DNeMEeHTapHbIE COOBITHS.
Cnyyaitnbie COOBITHSI.
bnaronpustcTByromue
AJIEMEHTapHbIE COOBITHUS.
BepositHOCTH COOBITHIA.
OnbITHl ¢ paBHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITHSIMHU.

Crny4alinblil BEIOOD.
[IpakTuueckas pabora

«OT1BITHI C

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
Clly4aifHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUSATCTBYIOMIMX SJIEMEHTAPHBIX COOBITUI,
PaBHOBO3MOKHBIE 2JIEMEHTAPHBIE COOBITHS.
Pemats 3a1aun Ha BBIYUCIICHUE BEPOATHOCTEN
COOBITUH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

Pemats 3a1aumn Ha BBIUUCIICHUE

BEPOSITHOCTEN COOBITHI B OTBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMH, B TOM YHCJIE C ITOMOIIBIO

PaBHOBO3MOXHBIMH
KOMITBIOTEPA.
3JIEMEHTapHBIMHU
IIpoBoAUTH M M3Y4YaTh ONBITHI C
COOBITHUSIMUY

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU
(c UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJICNICH) B X0/ TPAKTHIECKON pabOThI
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Beenenue B Teoputo rpados

Hepeso. CBoiicTBa fepesa:
€IMHCTBEHHOCTD ITYTH,
CYLIECTBOBAHUE BUCAYEH
BEPIIMHBI, CBA3b MEXKIY
YHMCJIOM BEPIIMH U YUCIOM
pé6ep. IIpaBuino yMHOXEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad O6e3 nukKia,
BUCAYAs BeplIMHA (JUCT), BETBb JIepeBa, MyTh B
JepeBe, TUaMeTp JepeBa.

N3yuyarh CBOMCTBA JIEpPEBA: CYLIECTBOBAHUE BUCSYEH
BEPIIMHbI, EAMHCTBEHHOCTb ITYTH MEXIY ABYMS
BEPIIMHAMM, CBSI3b MEK/y YUCIOM BEPILIMH U YHCIOM
péoep.

PemaTh 3a1a4M Ha MOUCK U MEPEUYUCIICHUE ITyTe

B JIEpPEBE, OIPEACIICHUE YUCIIa BEPUIUH WK pEOEp

B JIepeBe, 00X0j OMHAPHOTO JepeBa, B TOM YHCIIEe C
MPUMEHEHHEM IIPaBUjIa YMHOKEHUS

Cnydaiinble COOBITHS

[IpoTuBOMONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHne U epeceucHue
cobpITHii. HecoBmecTHbIE
cobniTus. opmymna
CJIOKEHUS BEPOATHOCTEM.
[IpaBuinO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSTHOCTh. HezaBucrumMbIe

OcBauBaTh MOHATHSA: B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHSI, OTlepaIluu HaJl COOBITUAMH, O0OBETUHEHUE U
nepecedyeHue coobITUH, Auarpamma Ditnepa (Ditnepa—
BeHHa), CoBMECTHBIE U HECOBMECTHBIE COOBITHS.

N3y4aTh TeopeMbl O BEPOSTHOCTA OOBETMHECHUS
JBYX COOBITUH ((OPMYITBI CIOKEHHUS BEPOSTHOCTEH ).
PemaTh 3a1a4u, B TOM YHCIlie TEKCTOBBIE 3a/1a41

Ha OTPEJICIICHHE BEPOSTHOCTEH OObETUHEHHUS U
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coObiTus.  IlpencraBnenue
CIIy4alHOI'O0 DKCIIEpUMEHTA
B BHJIE JIEpEBa

nepecevyeHrs COObITUI C TOMOLIBIO YUCIOBOU MPSMOIA,
nuarpamm Ditiepa, GopMyIbl CI0XKEHUS
BEPOSATHOCTEH.

OcBauBaTh  NOHATHSA:  MPABWIO  yYMHOXEHUS
BEPOSITHOCTEN, YCIOBHAsI BEPOSTHOCTb, HE3aBUCHMBIC
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

H3yuaTh cBoiicTBa (OINpeiesieHrs ) He3aBUCUMBIX
COOBITHIA.

Pemathb 3aga4m Ha onpe/ieNICHUE U UCIIOJIb30BAHHE
HE3aBUCUMBIX COOBITHH.

Pemiath 3a1a4M Ha IOKUCK BEPOATHOCTEH, B TOM

qUCJIC YCJIOBHBIX, C HCIIOJIb30BAHUCM JCPCBA
cnyqaﬁﬂoro OIIbITa
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O06o06mmenue,

CUCTEMaTHU3aUs 3HAHUU

[IpencraBnenue qaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'padsl. BepositHOCTH
CIIy4alHOTO COOBITHSI.
DneMeHThl KOMOUHATOPUKHU

IToBTOpPATH N3YUYEHHOE U BLICTPAUBATH CUCTEMY
3HaHUH.

PemaTs 3a1auun Ha IPEACTABIECHUE U ONIMCAHUE
JIAHHBIX C MIOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.

PemaTs 3agaum c npumenenueM rpagos. Pemarts
3aJa4M Ha HAXOKJICHHE BEPOSITHOCTH CIIy4YalHOTrO
COOBITHSI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B ONBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU. PemaTs 3a1a4yu Ha
HAX0XJCHUE BEPOATHOCTEH OOBEIUHEHUS U
nepecevyeHus COObITUI, B TOM YKCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapUUECKUX NPEICTABICHUN U
JIepeBa CIIy4aliHOro OIIbITA.

Pemathb 3a7a4m Ha IepevynCICHUE
KOMOUMHAIUH (Y4ncia IepecTaHOBOK, YUCIIA
COYETaHHU), Ha HAXOXXJCHUE BEPOSTHOCTEH
COOBITUH ¢ TPUMEHEHUEM KOMOMHATOPHKH, B
TOM YHCJI€ C UCIOJIb30BAHUEM TPEYroJIbHUKA
[Tackansa

OBILEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

34
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9 KUIIACC

OcHOBHOE conep:KaHue

OcCHOBHEIC BUABI ACATCIIBHOCTH 06yanoumxc;1

& Kjacca

OrmucareipHast CTATUCTHKA.
Onepanuu Hajl COOBITUSMH.

HezaBucuMocTh COOBITHI

HaumenoBanue paznena KonudecTBo
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. IHoBTOPATH H3yUyEeHHOE U BBICTPAUBATH CHCTEMY

3HAHWUU.
Pemats 3a1aumn Ha NpeICTaBICHNUE U ONMCAHUE
JTaHHBIX.

PemaTh 3a1a4m Ha HAXOXKIEHUE BEPOSITHOCTEM
OOBEIMHEHUS U TIEpECeUeHUs COOBITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCTIOJIb30BaHUEM IpaduIeCcKux
NPEACTABICHUN U JIEpEBA CIIyYallHOTO ONBITA.
Pemathb 3a1a4m Ha iepevyrcCIeHUE

KOMOUMHAIUH (4ucia IepecTaHOBOK, YUCIIA
COYETaHU), Ha HAXOXXJCHUE BEPOSTHOCTEH
COOBITUH C MPUMEHEHHUEM KOMOMHATOPUKH, B

TOM YHCJIE C UCIOJIb30BAHUEM TPEYroJIbHUKA
[Tackansa
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DnemMeHThl KOMOMHATOPUKHU

[TepecranoBku. @axropual.

CoueraHns u YHUCIIO0
coyeTaHuil. TpeyrojbHUK
[Tackama.  IlpakThueckas
pabota «Bpraucnenue
BEPOSATHOCTEN c
UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUS, YIOPSAI0UYECHHAs Mapa, TPOHKa 00bEKTOB,
[epeCcTaHOBKA, (paKTOpHAJl YKMCIIa, COUYETAHHUE, YUCIIO
COYeTaHuM, TpeyronbHuk [lTackans.

PemaTe 3a1a4m Ha niepeyUCIICHUE

YIOPSAAOYEHHBIX I1ap, TPOEK, [IEPEUUCIICHUE
IIEPECTAHOBOK M COYETAHUU 3JIEMEHTOB PA3JIUYHBIX
MHOKECTB.

KOMOUHATOPHBIX (DYHKIIHIA
AJIEKTPOHHBIX TAOJINI»

PemaTh 3a71a4u Ha MPUMEHEHUE YKCJIa COYCTaHUN

B anreOpe (CokpaméHHOE YMHOXXEHHE, OHHOM
HproToHa).

Pemiath, nmpuMeHsisi KOMOMHATOpUKY, 3aJaud  Ha
BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHUCJIE C TTIOMOIIBIO
AJICKTPOHHBIX TAOJIHUI] B X0JI€ MPAKTUYECKON pabOThI

['eomeTpurueckas

BEPOSTHOCTH

I'eomeTrpuueckas
BEpOATHOCTh. CiiydailHblil
BBIOOD TOYKHU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTpE3Ka, U3
JyTU OKPYKHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKOU
BEpOATHOCTH. PemiaTh 3a7aun Ha HAX0XK/ICHUE
BEPOSITHOCTEN B OIBITaX, MPEICTaABUMBIX KaK BEIOOD
TOYEK W3 MHOTOYI'OJIbHUKA, KPYyra, OTPE3Ka WU AyTH
OKPY>KHOCTH, YHACIIOBOT'O MMPOMEKYTKA
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Hcnbeiranusa bepayim

Hcnerranue. Ycrex u
Heynaya. Cepus
VCTIBITAHUH JI0 TIEPBOTO
ycrexa. Mcnibitanus
bepuymnu. BeposatHoctn
coOBbITHII B cepuu
vcnbeiTaHni bepHyiu.
[IpakTtuueckas padora
«Hcnprtanus

bepnymnn»

OcBauBaTh NOHATHS : UCTIBITAHUE,
AJIEeMEHTapHOE COOBITHE B UCTIBITAHUU (YCIIEX U
HEey/1a4ya), cepus UCTIBITAHUHM, HACTYTUICHUE
NepBOTo ycrexa (Heyaaun), cepus UCTIBITAaHUM
bepHymu. Pemiath 3a1a4mM Ha HAX0XKJICHUE
BEPOSITHOCTEN COOBITUM B CEPUU UCTILITAHUN J10
MEpPBOTrO yCIeXa, B TOM YHUCJE C IPUMEHECHUEM
bopMyJTIbI CyMMBI T€OMETPUUECKOMN MPOTPECCHUHU.
PemaTh 3a1a4m Ha HAXOXKIEHUE BEPOSITHOCTEM
AJIEMEHTAPHBIX COOBITHI B CEPUU UCTIBITAHUM
bepnynny, Ha HAX0XKJAEHHUE BEPOSTHOCTH
ONPENIENEHHOTO YNCIIA YCIIEXOB B CEPUU UCTIBITAHUIM
bepnymm.

N3yuaThb B X0/ NPAKTHYECKOH PadoThI,

B TOM YHCJIE€ C TOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTA B CEPUU HCIIBITAHUM
bepnyinu
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CiyuaiiHasi BeTMYMHA

CiyyaiiHasi BeIMYMHA U

pacnpeesieHue BEpOSITHOCTEN.

MareMaTH4eCcKoe OKMIaHUE U
JIUCTIEPCUS CIIy4YalHOU
BeJIMUMHBL. [IpumMepsl
MaTEeMaTHYECKOI0 OKHJaHUS
KaK TEOPETUYECKOTO
CpEHEero 3HAYCHUS
BCJIMYUHEL.

Ilonsarue o 3akoHe OOIBIINX
yucein. M3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [I[pumeHeHue 3akoHa
OOBIINX YHCET

OcBOMTH NOHATHA: CTyYaliHAs BEIMUMHA, 3HAUYCHHE
CJIy4aliHOM BEJIMYMHBI, PACIIPEACICHUE BEPOATHOCTEN.
M3yuyath 1 00Cy:K1aTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJI0BEKa, YUCICHHOCTh HACEIICHUS, IPyTrue
M3MEHUMBBIE BEJIMYMHBI, PACCMATPUBABIIIMECS B
KypCe CTaTUCTUKH ), MOJICIIbHBIX CITyUYaiHbIX BEJTUYUH,
CBSI3aHHBIX CO CIIy4allHBIMU OmbITaMu (OpocaHue
MOHETBI, UTPATILHON KOCTH, CO CITyYailHbIM BRIOOPOM U
T. IL.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUIAHUE
CJIy4yallHOM BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3HAUYEHHE, JUCTIEPCUS CTyYallHOW BEJITMYMHBI KaK
aHaJIOT IUCIIEPCUU YUCIIOBOrO Habopa.

Pemathb 3a1a4M Ha BEIYMCIIEHUE MATEMATUYECKOTO
OKUJIaHUA U JUCTICPCUU JTUCKPETHOM CIIy4YanHOU
BEJIMYUHBI 110 33JJAHHOMY PACIPEIEIICHHUIO, B TOM
YuCIie 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U
JOTEPESMH.

3HAKOMMTBHCS C MAaTEMaTUYECKUM OKUJAHUEM U
JACTIEPCUEH HEKOTOPBIX PACIPEAECIEHUM, B TOM YHCIIE
pacnpeiesieHus CIy4YalHOM BEJTMYUHBI YU CITO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBbIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMHTBLCS C 3aKOHOM OOJIBIINX YKcen (B popme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4um Ha U3MEpeHUE BEPOATHOCTEN C
NOMOIIBIO YacToT. OOCYyKIAaTh POJIb 3aKOHA
0O0JIBIINX YKCeNl B 000CHOBAHUU YAaCTOTHOTO
METO/1a U3MEPEHHUS BEPOSATHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIMX YHCEN B IPUPOJE U
B )KU3HU YeJIOBEKA

O60061IeHNE, KOHTPOJIb 10 [IpencraBnenue naHHBIX. IToBTOPATHL U3yYEHHOE U BHICTPAMBATH CUCTEMY
OnucareipHast CTATUCTHKA. 3HAHMIA.
BepositHOCTS CitydaitHoOro Pemathb 3aga4um Ha TIpeCTaBICHUE U OTTUCAHUE

COOBITHS. DIEMEHTBI
koMOuHaTopuku. Ciy4aitHbie
BEJIMYMHBI U pacTpeieIeHUs

JTAaHHBIX.
Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
COOBITHIA, B TOM YHCJIE B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH,
BEPOSITHOCTEH 00BETMHEHUS U TIEPECCUCHUS
COOBITUM, BBIYUCISATH BEPOATHOCTH B OMbBITaX C
CEpUSAMU CIyYANHBIX UCIIBITAHUI
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OBUIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME
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